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ndogenous proteins Wou?d clearly be a tremendously useful tool for probing protein

function and an exciting new approach for chemotherapy. The challenge is to develop
technology that is widely applicable.

20 Targeted gene knockout and RNAI are currently the methods choice for removing
endogenous proteins. Both methods have been enormously useful, but both have serious
limitations. The proteins of greatest interest are often essential and therefore not amenable
to gene knockout. While this problem can often be circumvented with regulated gene
expression or conditional gene targeting (e.g., the tetracycline and Cre-loxP systems), such

25  experiments can be difficult to interpret because of the long time between loss of gene
expression and protein depletion. RNA1 is also limited by the time of induction, which can
be many days. RNAi knockdown can often be incomplete or beset with off-target effects.
Importantly, not all organisms have RNAi pathways: it is notably absent in the malaria
parasite. More seriously, major hurdles in permeability and delivery will need to be

30  surmounted before this method can have widespread use in mammals and in the clinic.
These issues might be avoided if the intracellular protein degradation machinery could be

exploited via a small molecule.



Several |aboratories have devel oped systens where small nol ecul es regul ate
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20 elimnation of such proteins, thereby decreasing or elimnating their
cytotoxic effects. See, for exanple, United States Patent Application No.
2010/ 008 Md40oosasti t | ed "Material s and Met hods for Enhaotas20egsmdati on of
Mut ant Proteins Associate with Human Di sease,” which is hereby incorporated
by reference inits entirety. A small nolecule strategy to induce the
degradation of nutant proteins would also be a useful tool. 25SUMVARY
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accumulation of damaged organelles, autophagy appears to be a largely non-selective
15  process. Aggregate-prone polyglutamine and polyalanine expanded proteins associated with
Huntington's disease are degraded by autophagy, and inhibition of autophagy reduces the
toxicity of mutant Huntington proteins in fly and mouse models of Huntington disease.
Autophagy has also been shown to contribute to the elimination of proteins accumulated in
the ER. Methods for increasing the degradation of mutated proteins might enhance the
20  climination of such proteins, thereby decreasing or eliminating their cytotoxic effects. See,
for example, United States Patent Application No. 2010/0087474 Al entitled “Materials
and Methods for Enhanced Degradation of Mutant Proteins Associate with Human

2

Disease,” which is hereby incorporated by reference in its entirety. A small molecule
strategy to induce the degradation of mutant proteins would also be a useful tool.
25 SUMMARY
Certain aspects of the invention relate to compounds comprising a protein-binding
moiety which binds a protein, a tag which promotes the degradation of said protein (a
recognition element), and a covalent linker which connects the protein-binding moiety to
the tag. In certain embodiments the invention also relates to the use of said compounds for
30  modulating the level and/or activity of a target protein. In certain embodiments the
invention relate to compounds, compositions and methods that are useful for treating or

preventing a disease in a subject by enhancing the degradation of proteins in vivo. In

certain embodiments, said compounds can be useful research tools for investigating protein
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Fi gure 2 depicts exanpl es of conmpounds of the invention, and their use with
fusion proteins. In this case, the HALO SNAP, or CLIP protein is part of a
f usi on prwoOebre/dosasther conprising the protein to be degratas20ifiogsse 3
depicts the degradati on of eDHFR-KRas D12 fusion protein. MSCV 15
retrovirus was used to insert eDHFR-KRas D12 fusion gene into NIH3T3 cells.
These cells were plated in a 48-well plate and treated with 16 AM of either
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GST-HA pretreated with FBR—IEBdZ:BSCBIPITI(OHIﬂ)FIT)HEMGURES Ef fect of MG 132
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comprising the protein to be degraded.

Figure 3 depicts the degradation of eDHFR-KRas D12 fusion protein. MSCV

15  retrovirus was used to insert eDHFR-KRas D12 fusion gene into NIH3T3 cells. These cells
were plated in a 48-well plate and treated with 16 uM of either trimethoprim or
trimethoprim-BocsArg, and then harvested at the times indicated. eDHFR-Ras contained a
FLAG tag at the amino terminus and was measured through western blot with anti-FLAG
antibody. Tubulin was used as a loading control.

20 Figure 4 depicts the degradation of endogenous GST-n by EA-Boc3Arg in Cos-1
and HeLa cells. (A) degradation of endogenous GST-7in Cos-1 cells; (B) quantitation of
data in (A); (C) Degradation of endogenous GST-r in cycloheximide treated Cos-1 cells;
(D) Degradation of endogenous GST-7in Cycloheximide treated HeLa cell.

Figure 5 depicts degradation of GST-o.1-HA in HeLa cell lysates and eDHFR-HA-

25 GST in HeLa cells. Proteasome inhibitors bortezomib (Velcade®) and MG132 prevent
degradation. (A) degradation of GST-a1-HA pretreated with EA-BocsArg added to HeLa
lysates; (B) Degradation of GST-al-HA pretreated with EA-BocsArg in cell lysates
averaged over 3 events and quantified; (C) Degradation of GST-HA pretreated with Fur-
Boc3Arg in cell lysates; (D) Effect of MG132 on degradation of GST-HA pretreated with

30 EA-Boc3Arg; (E) degradation of eDHFR-HA-GST-al ectopically expressed in HeLa cells
treated with cycloheximide; (F) Degradation of GST-HA pretreated with different inhibitors
in HeLa cell lysates (TS = 2; BocsArg = 1) (G) Treatment of cells with EA-BocsArg can
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cause degradation of eDHFR-HA-GST-al in cycloheximde treated HeLa cells
over nunerous events, treatnent with EA or DVBSO does not; (H) Bortezom b
retards owgracztszsm of eDHFR- HA- GST-a 1 by EA- Boc3Ar g i mChatskoiapeisehexi m de
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20  in(I).
Figure 7 depicts exemplary compounds of the invention.
Figure 8 depicts various exemplary tags of the invention.
Figure 9 depicts a schematic representation of the ligand-mediated protein
degradation of the invention.

25 Figure 10 depicts A) Inactivation of GST by ethacrynic acid (EA) derivatives; B)
Structure of EA derivatives; and C) EA and EA-BocsArg (fert-butyl carbamate protected
arginine) inhibit GST-a-1 with similar potency.

Figure 11 depicts a graph showing that Fur-Bocs;Arg induces the degradation of
GSTa-1. Purified C-terminally HA-tagged GST-0-1 was modified with Fur-Bocs;Arg and

30  added to NIH 3T3 cell lysates.

Figure 12 depicts degradation of endogenous GST-n. Cells were incubated with
EA-Bocs;Arg for 2 hours. Degradation was monitored by immuno-blotting with anti-GST
antibodies. EA = right bar; EA-Bocs-Arg = left bar.
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Fi gure 14 depicts various potential Boc3Arg-linker derivatives. L-Am no
acids will be used unless otherwi se noted. 5Figure 15 depicts a SAR profile
of TMP. TWe=e12xwasounds may be used to determ ne the af PCHiUSgOINMERIBF enent s
of the recognition ligand. R2 will be the Boc3Arglinker. pKi, -IogKi

proj ected based on published SAR of TMP. Figure 16 depicts a proposed
synthesis of DS-Boc3Arg. Figure 17 depicts the degradation of eDHFR-HA by
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t herapy restyige39 fromits ability to induce the degradation of the

oncogeni ¢ fusion protein PM.-RARA. It is clear that si rrplti; bl ocking the
ki nas® acti vi t FeofintageccBeet thplinventian eclits taeompofifions andtmetbody dekargoseipht i on

of its downstream,signalin th S, viousl.y such ki nase-i,ndependent
o gnal i ng loticabus aftielrarud AbgtRn AP i oPitGda CHRE SABHIRIR SR o
aberrant WoerlH2{sAASABIPEY dised0dd/ @423 opnes 6f e iMainltidn hs Be pEQViod@reRt
novel and nmuch-needed strategy for treating hereditary diseases. For

exanpl e, PRACHIG BREMSRnd\pbraccches degradationt IACENEARMSHs AN cefin AREPIIMEaLs,
bl | ndness f 64 ﬂo[E'gnsfJaﬁ'ﬂetsgﬁctg&%?@@%@&e'do@hﬁ%lervglg ol?'a%tr%gp%%ﬁf Ql18:tydeohhY
splay only a midr Y, at

knockout mce t1 nopat suggesting the renoval
of t h20 nutemin pirgdleunchangdd.

The therapeutic potential of such agents is easily seen in cancer chemotherapy, but
also widely applicable to other disecases. Oncoprotein degradation is an emerging strategy
in cancer chemotherapy. The improved action of fulvestrant over tamoxifen in the
treatment of breast cancer is attributed to its ability to induce degradation of the estrogen

25  receptor. Importantly, tamoxifen-resistant breast cancer cells remain sensitive to selective
estrogen receptor down-regulators (SERDS), illustrating the therapeutic potential of this
strategy. Other SERDs are currently in development. Similar degradation of the androgen
receptor is observed with casodex treatment. Likewise, the success of the retinoic
acid/arsenic trioxide combination in acute promyelocytic leukemia (APL) therapy results

30  from its ability to induce the degradation of the oncogenic fusion protein PML-RARA. It is
clear that simply blocking the kinase activity of the Ber-Abl kinase is not sufficient to block
activation of its downstream signaling pathways; obviously such kinase-independent

signaling would be eliminated if Bcr-Abl was degraded. The degradation of aberrant
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5 prevent disease. Treatnment of botulinumtoxin (BoNT) intoxication

hi ghl i ghts anot her advantage of this strategy. BoNT has a half-life of 90

days, so weatoerms2smust be kept on respirators for many momuss)11a42068 |

nol ecul e i nhibitor of BoNT would al so have to be adm ni stered for nmany
nont hs, but an agent that could induce the degradati on of BoNT woul d
require a nmuch reduced treatnment schedule. Myre generally, it has recently
been 10 rpotgnd xedld kb pmhldbl a mpselmﬂdmiwhgleec&sli stemtcy farnesating hlehrailtary
targets are nnrefgfflcac ous in vivo ;@ observat.j.on.has |led to % ea

that a pefPEEES driy FRPBYeBHAIQRS; Mall. eSSt JEHTHEY HEMIBOPH AP 18 %}e ew

synt hesi sppfddefercs@tige trob! ﬂfeede@eﬁé%&lcﬁ’f@fsroé%bté'rédépto@wwpﬁm ki@ Gnibbat

i nduced degradation is perfect by this definition. These exanpl es show t hat

a gener al Hgplapphile abindd gttizapethy, Swgesihi@ thas |tl@ﬁ1r@m0\@h@lflth¢rmllé@mlmstetnhmll can

| cort i Reahbotivniat ot e Shadual T TR EONFEARPERe i anLarg anCBRe"

prot ei n- baddint@e BitEL ¥trwkbeh H@iNlldﬁasaa lhﬁl(filﬁ‘é Bf 98 daig sWa@ant@rrﬂﬂi@ﬂa@Ekeﬁb&l
degradation of said protein, and a coval ent |inker which connects t

pr ot ei n- bIWBTHETSHST @anytBonthy & éigall mplecate EihibieR196 BMERP@uld plgo have to be

pr ot ei n- bj i f i se

0 al ( aot s i8 Hah? ol RO Bbert IR Bl SN ST cib SFRACE

( DHFR) | woaklr teguine arfbmch mutai tréahmemr afhedule biviciengnomilef it Has recerdibeeer of

06- a | guani ne- yl transf erase ( SNAP) difier of the | P vari ant

of s mcoanlﬁ%&'ﬁ% lé‘FH Iseligh meriesd %F&ﬂ%éﬁéﬂgé%g%é%@%m qf% ous n

Speci fi Cabz‘v% THis 66§ tf&nQ{Hﬁqu W RicSide Mg Y F‘écf‘ dl-?l%“ﬁ'fe@?rsm %{a)éuba%esdﬁ ived
i nhi bi obenzo

from et hacryni c aci tor of GST), 5 t hi uran (an 1 nhibitor
of GST), Gwrgdty sormhatfm]jy maw(santhlemlsnoﬁthectargaf pltmzemﬁ esstats M’EF’R)I CH:smststw\na drmg

Figure 1. SeC|f in. cer n enbodi nent t he tej n-hindin ety
s 2ter i vellal gkl yiahimere & GERRnERtoR heigp By Shak A ey er T

nodi fier Qﬁpl@ﬂ)l@)straférgy%lkﬁﬂec&ls%h' SFesntA ABRCHIS tha@lcakithddee phdteineddapidation
enbodi ments, the tags conprise oxidized am no acids, |ipi gl) oxi dat'i ve

degr atfat i WDHMM@J@T@@VW@W@hM?@ impestdues. In 30certain embodi ments, the
tags conpri se . nodj.fied
i b tors ver B S0k GEbe B RS sompryrds T e TRL o RIRREHOR isfeipTaRline
target pr giogdtinsvhie Hsnnd@a\lptdtéla Y 8deN@hidh HRdthoes tHeeddgrddited 66 saeptoteid, &ifdoan
Cos, HeLa and NIH 3T3 ce and in vivo using transiently transfected Cos

and HelLa e@valat NhcpowbichosamereTihgspmianbapkns mager kanhy, tagr  gscertain

di scovere h

t ar get prg?égﬁgw?ﬁn@g %“?3&%@%5 ggﬁvg%Q%P%ﬁgB%§§fﬁ@ﬁm§§ﬂagﬁ@£-$9%§§%§§%
(22), 2@ndouSiG3T) rwranfmladlt&oc& Batfetiohmune/i plilptdecfd i rdddethse (DHERIFI 1 oditain t

was di scovered that tosyl qﬁnlne derivative 2 is a functional degradation
tag in cefFnbpdigene. a@gaysotelst ding t Bioietentsodi feedifier cofnfduilislgeaningENA
nvent | onaR0RhdRE: YSRIU), LinbiRl done CAMD ShaaflodsRABR e | NlaiRkeofue
at |l east I n’par 0 excessive ei n expression or expression a nut ant
pr ot ei n. Eo)gln@xaimdﬂealk@mmattcgsnasfe (tfhﬁeLd))]vSpéalﬁcallsrhaulcdtdie euﬁneﬁuhentsn the
treating intoxication wth botul.in t oxi n ( BONT) |ife of B NT is

Th
about ni nBYRIERdInG, melehr Wedrtked fHowt ehashipig oa%%cfa@a%hlbﬁ%f 19ft &S
BoNT uI | t \Y} e
Con brp oy hipEnBdtuRhl @R NG dFRTORY bi Binkhdhick PAYARIVIAPSE AT DTRTRCH!
Anot her pesitosnit iraFigapplli c3pdcdirailg, 1nncetr“raﬂabmftrgdmwhe;|; nlﬂee;irodmsé)asmsg wivégte i$ he

presence qf .a tan in. contributes_.t ses pat hol ogy. FEar

xarpl o. 15 ey ByaabeEyhas imodiAL N B Bt wavy B onne 1 PR esa
i's an inhetLipedr BRYICARPRE 1Y nfoAURS G PVA DY, Al Qi m&d\daﬁkil{stﬂﬁ@ftag@l%ﬁ@hse
affect enzymatic activity. |IMPDHL(-/-) mce do not 15 dis simlar

vi sual def»elétzgd %mgg@@tdSngptdhamd@th\@ é@g@ﬁl@e wpdudie omiN-a rqdpdteéldne& sImor e
damagw:g an thg%(gbsegtnc JNPDHL ﬁlfr-zedort-‘-,lh renoval of the nutant
protern via (]:1%8 en & lﬁ (9 ‘518 ?fh mro ectiVe Vier apeutic strategy. For
exanpl e, chroniiC céRteh @EMBOMENksS wkRIMie {nhiliRus adrdysseyddr 8 shohbifify toh€use

Bcr- Abl protein kinase. Inhibition of the kinase act.i vi t% is not sufficient

to bl ock degradgion gbtheds tgrast pieteinsgerth i Wiiopistrgr mpmaehahedhiysates deryisa fiony
woul d be %bk,rﬂl&aata%q NiH $F3 cé‘ﬂ%& aﬂé@[n%z%e&{fgdﬁﬂme%ﬁ NI NP Cos and HeLa cells.
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For conveni ence, certain terns enployed in the specification, exanples, and
appended clains are collected here. Al definitions, as defined and used
herei n, swipenea®s2sdi cti onary definitions, definitions i RCHASATROU2S3S

i ncorporated by reference, and/or ordinary 25 neanings of the defined
terns. The articles "a" and "an" are used herein to refer to one or
to nore than one (i.e., to at |east one) of the grammatical object of the
article. Bynmd;}pbbft itewasrﬁiseovefahﬂmt ermardiﬁealnaegilsinem@ ploemeest therdelgnrdetid)rhaﬁ one

el ement . "and/ or S used er i i.n th cific nd in
NIRRT TR AR G AR B AR, AR

el ements S@ifQNLOS NEE: inmBro pRIEIBRALS(2RNatIaLRIEAN] ¥ 'Wal:s' ar@woeerdeﬁﬁmogyn
sonme cases and disjunctively present in other cases. tiple el enents
listed w tigintiand¢rortive Ao tinbeorpd degradesignitag intaslld pyate staasrﬁr on i.e., "one or

nore" pof the elenepnts s i ned. Othe elerre

bresert ot her VRARARET e B0ES SESpu RS BR BTN o ABH (AR ERR n relthe o
speci fi cabhyety deaistdstethabyretdne atf RAg/ i@ part € auLssivarhrotdie éxp’r@dsﬁﬁletﬂ eQpression
unrel ated to those el enents specifically identified. Thus, as a

non- | i m t Phy Mesapraicing hog peimpleecanpoundseidihg ingntionphanld be gsqfil Bdrpingt i on
wi th open; righ f nt,
to A onty Todcion PRy BHGFNG RoBR (BERTRY nhL M IRBRCTRASY is dpdub RS RGHTe
enbodi nenmotdrameBroag) 3A ét@q)egyomaddcyeasmmbudem RiNTEvIuSd bé heeffedtar afeinatine yet

anot her enbodi nent, oth A an t| onal | |ncI di ng ot her el enents);
etc. 10 tOAgonereétamﬁbrr@r ﬂmorlrcrﬂﬁemgl&gerr R B I%rmnrr% Ytrﬁéuléqsaﬁ logg coyypse ot
shoul d begupdenst o Y&l 4 eI TR AUt t Berd @ ove.
For exarrplrg Hl\%hen iLspéeip%’;lr(r)pao'ltfLl%nlg |ﬂ@(ﬁrcns |nsa ?i‘t%ﬁgern @({]o?i eS@ erg éhﬁlé%n@@

i nterpretefla arwtduﬁrpn@emmd@W% tomre:auses rpathohxgjyuﬁom rex@rhpkt IMBabhydlﬁg«mee; but
al so incl d|n n a. nunber or.list. o nts, and

oot onat | P ab NP BRI ARG R EmeNOR P hein G FITORGMY JRBIF: BY ¢ he
cont rary, nﬁﬂtﬁ%ﬁnﬁn IM]"DHP'ﬂﬂthifo n&raff@KagynatRNRtiofty.” IMBDMAEN) Bi&Ddb ot he
clains, "consisting of," will refer to the inclusion of exactly one el enent
of a hunbdispley srméar ‘dﬁuaéldéfﬁém sugdestingethet ﬁﬂe preseace ef the' mptanpprofieds merei n
shal | onl as | ng usrve alte atlves one
or  the 15TRap? KRS Eefy-o (HERHT STBERYS el SRR bRl Plrsiy vie O
as " eit hedegradseiog sBbuld be anleyfeane thérapeudic str@ﬁégj'it Fyr &asmpd, chro@ﬁ‘ﬂ:ﬁyélbgdiﬁus
essentially of,"” when used in the clains, shall have its ordinary neaning
as used i Fukeriafis gpusedfbypanaprsionanf, the Ber-Akd prrstea legsgi dnpigitioneof the kinase
specifica and as n ) eto
a list of Eéc}ﬁgtyoir% Irlrl[))tpéﬁ@?lee%néf nﬁoc%oulg %ﬁﬁn %‘ls“t‘ odgltlcgl ?rlélétﬁ{og 1{1(?@& ? ne
20 el 2orentigadingov@dd be elimanyedafiBecoAbimate debrddbé el enents in the [ist of

el enents, but not pecessarily including at | east one of each and every

el ement SP@(FIINDE,IQN listed within the list of elements and not excl uding
any conbi nati ops, Qb &lngHRAL %eﬂtd?nttlaﬁné 'eﬁ{ 1&fedele RN emff&ﬂt&nd%&hrﬂléfe'soﬁn@l SO
allows that elenments may optionally resent other than the elenents

speci fi cah}bgcndctiacﬂmrms @d call¢dtiedherbe Alli é&tﬁmtﬁoml wr@afmdtaodwmctlmerclhesmrsaée 'at
| east one". refers rel ated or  unrel at %x hose elcf,}rrent

speci fi caficfona¥ rﬁeﬁrr%@as d[fﬁagwnaén OGBS HETPAG enceafm QiR of

A andy g ﬁﬁﬁmn@ﬂé‘ﬂtﬁ@-ﬁ@ﬁﬁéd}/{@msﬁt | east one of A or B," or equivalently "
| east one of A and/or ) can refer in one enbodi rrent to at | east one,

optionally i nch@lalﬁrgl Sp anchzm” @neuseA, heygin o ¥eferpo pnegemm(ﬂ@rtbarbmﬁi @naltcr y
| ncl udi ng, iegqu OP IthheeéraILn:r_}%tlc:?Ei)cbbJect O%Q%I hl(‘?lrc enEOdl ar{yeé‘ ¢xa pl%l by | e en(tme

optlonally |ncIu one presen |onaIIy

i ncl udi ngnﬁhﬁﬂﬁf@teﬁerﬂéﬂﬂaf miob@thai\bhe ElBmyLL anot her errbodl ment, to at I east
one, optionall ¥p| ncl udi n nmore than one, A and at |east one, opti onal |y

i ncl udi ng nor e Thaakrashend®r s aseshhsreinan e sneeifligaiaigendtindhe dpisivetiasyd bet ¢.

9 - 30  understood to mean “cither or both” of the elements so conjoined, i.c., elements that are
conjunctively present in some cases and disjunctively present in other cases. Multiple
elements listed with “and/or” should be construed in the same fashion, i.e., “one or more”

of the elements so conjoined. Other elements may optionally be present other than the
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WO 2012/ 003281PCT/ US2011/ 042535 It should al so be understood that,
unless clearly indicated to the contrary, in any nethods cl ai ned herein

t hat i nclwoeoreoa2sihan one step or act, the order of thecstuspeiiou2sagts of
the nethod is not necessarily limted to the order in which the steps or
acts of the nethod are recited. 5ln the clains, as well as in the
specification above, all transitional phrases such as "conprising,"

"i ncl udi nglethehsapegficedly idédieid by, the “andrrachaiseg whethensetdted oxgyrtelated italihogs
"conposed of ," and.the |.ike.are to be understood to be open-ended, i.e., to
rean i ol BAITRES DR BT A A (s i G R P & PSS B A and
"consi sti g Qhcn @&RM in e&ls]ﬁﬁeﬁfohwﬂ@mnéﬂdea hdngRige sHBRbS “Rfnfls@ReaRlefer, in

semi-closed transitional phrases, respectively, as set forth in the 10

Uni ted St aresrbatiemnt,Off Acenlyafmpdionaty Patleding Blemdints wthePrtberedb)r e, ansthet i on
2111. 03. . The terns "co-admni stration! and "go-adm nist.ering" refer
Co both cERRRFPERE Rahi Ry RaRPEHY, BRI Heafhf, o T8 b HE Rl dnoltH

t her apeut e@ba@aRhs taboth PeasEBRoftionely aithdingddhsasémehtddecni strati on
(admnistration of one or nore therapeutic agents at a tine different from
that of the adfsnised hereinon the spasificatipn peth i therrdaimpe i shahé he updersigedhis) |
as long a LC t Nt i

xtent “at Tysane 5ht FiCARGY W CaRBS o8 oBRALUERE T Fol Db Ry barkhn REF
phar maceuin £hst] Soraocepidal! shdlidsenintiprated pe deing etk leivip denthe intltidiowoLatdeasoor e
sol vent nol ecul es, that retai n?l t he bi ol ogi cal effectiveness of such
conpotthd. OB Amblalse Beludiprvmpiesthpm Ongdf @ SHISEHAS ligh oft elemenyeiftd RtipRplly,
combi nat i QiyiMbddD uiflt E}I%.S‘éﬁh'ytr&r Ah Gicat¥@ k& thel dth g ¥ he) .
i sopr opanoﬁlﬁgtahélno% ;8@2% ?ret hanoﬁr, S&?ﬁe?ﬁyﬁcgéﬁf&;xiedéeofﬂ e{t‘g{ﬁg}lé a%‘se%‘ﬂ%? ¢
aceti c acpfl, oettrandy ant nd,” @y vdecetwné.in Ahs olaims| ‘tedesistargeof, dmll| rafer doghof
solvate m xtures such as a conmpouynd of the .nvention in conmbination with
P or - Mo bis AL ige  one cIGRERRY Kpudoter £ G R BT ff Fea-ghe @ o

al kyl, m adyscaMdrdih ehdlll &y bé\hﬁé’l})fe_fted)‘?s%ﬂi_éatmg&cchﬂ% ADRARLIVES @RBY “&icf dGhIr €,
is intended to be mdeBendent of its definition elsewhere in 25 the sane

st ructr eother but nett bathT)l when prededost poeermhatt cxslybivitiyt sichors” “adther’s Gorat pE Ut ed
with" includes the,inplicit prowvi.sa-that.such substit,ution is.in agcordance
win per i PHEgns A7t e el o dfper CTLERRSHRS b cvier b Bsg
that the shiistavt ith bRIindre sadahBgial usedsihakd Belg @fpagmdawe. g., a conpound whi ch
does not spontaneously undergo transformation such as by rearran enent,
30cycl i zat i on, AslUspd Reicinor, the speifieatiopeadtip dee claims, therpraserahleastipae.y iyt ed”

i's also CP&%I%H}E' @t gqi I 8f ioﬂg lolthﬁ' r@lélerﬁg{t@ s%é{xllal & Eﬂ%é%t&g&l?cp%aﬂfat (ijéag,?ghg .
conpounds. Tn a r 0ad aspect, the perm ssi bl e substituents include acyclic
and c3el i elemehipdeel &och amboanohethre adrtbo@ledhdnes mnthehiddt eif atyradrnts, bumomat i C
and nonaromatic, WO 2012/ 003281PCT/ US2011/ 042535 substituents of organic
conpoundsNeqePiaiiby tngtuding dhlsastiong Oheach ard Gy eeétien&%ﬁ?ﬁit‘céﬁytlﬁ%?éiewﬂlé@ég? bed

herein beligwr diBGcRS il $ot RkudHDShY LSRR TRY oP8IARGCH MRN8t BRdIchifSame
or different for appropriate organit conpounds. For purposes of this

i nvent i onThishdefih#tosrabsmt dlosvsshatielamsents map genommdly Heagpreschiyothogtban shebd¢menient s
and/or angpe%ﬁ{cgil? ?&e%lti%ed within the list of elements to which the phrase “at least one” refers,

25  whether related or unrelated to those elements specifically identified. Thus, as a non-
limiting example, “at least one of A and B” (or, equivalently, “at least one of A or B,” or,
equivalently “at least one of A and/or B”) can refer, in one embodiment, to at least one,
optionally including more than one, A, with no B present (and optionally including
elements other than B); in another embodiment, to at least one, optionally including more

30  than one, B, with no A present (and optionally including elements other than A); in yet

another embodiment, to at least one, optionally including more than one, A, and at least

one, optionally including more than one, B (and optionally including other elements); etc.



5 substituents of organi c conpounds described herein which satisfy the

val ences of the heteroatons. This invention is not intended to be limted

i n any newoen12np3ishe perm ssi bl e substituents of organi eCrarspauioazsss

The term "l ower” when appended to any of the groups |isted bel ow indicates

that the group contains |ess than seven carbons (i.e., six carbons or

| ess). For exanple "lower 10 alkyl"” refers to an al kyl group containing

1-6 carbons, afhdshohwdso &k kmdytlstbodehar snlees aloardy kydecaydd @rtha;rootrattyaiimim;g 2-6
as used her

gﬁﬁggﬂﬁdsﬂlgﬂwﬁﬁ IR iR e AhelAGL R G et SOty oREF Bk Sishb Peegidng

or car bonye@ehithdd i Rbenfefdrily TRt Elohe éfrdepﬁ?«khl‘éh theAfegdR el F Bicmethod
pertains to conpounds and/ or groups whi ch are 15l i near or branched, but not

cyclic (akssgededwn as “acyclic" or "open-chain" groups). The term
"cyclig," as u r.ein ertaing to S whi ch have
ontCr Sy o3 URbthen By REA LS e DeGRIRE R ol Bt el -
refers tO“G&JﬁﬁQu@S ‘@i ddfig, greuRSindt hhang, T I“ogitaianit,” Diswbling” ‘hefdis”to
conpounds/an or groups with two rings. 20The term "aromatic" refers to a

pl anar or “{EBRASGE PY, calgci thgdikgrage tnbg 'éﬂ&eé?rt@%’e‘@ bpyongniopded. d 41 1ty meanjinsdedieg
mol ecul ar bﬁ@)ﬂoq:th 1968% a'd?l r?gﬁwg ngmghﬁﬁjt hir s co%%ﬁrg%gf nands‘cml.'s? él%%se%e%lgl as?’ al ue

of an integer. Arona es contalnin
are referoﬂdﬂmﬁ‘a5chsayofmanacbﬂatnﬁnmmmg$phﬁﬂﬁ;eﬁﬁﬁ@ﬁﬁﬂyimmyﬁubnhanomat|c
rings contalnln%/heteroat drocarbaon ring structure Zre referred

to as!®i clarted Sksdrisat 9rff° 165 M@%ua?zéﬂ(ﬁéntt%@mlmﬁg&’r%g\uﬁ% ectian ghldddher ei n
refers to an O'TH@ncbﬁnsCOémg&kﬁﬁlusqfﬁﬂﬁestahﬁ'g‘cgrkﬁhﬁﬁkt)énﬁ%” hydf Q&?&ﬁlﬁ&?n&ﬁ‘f&?n

For purposes of this iInvention chem cal el enents are | ied In
accor dancedminigdtratibe (Ferinstatoniaitive afmdrh¢hcEpemsa age;ntm&hwm tdm¢) dartdbook

of Chem str n sj.cs, ,67t.h ., A986-87, inside cover.

Phet or oat SicEATHEBHTHER oS O owa U0 QEETE 67 A4 SREBR any
el ement  OKBRY thhh@Nth6 aHRATIstRItioR YH 2R A8 AitiohAll tHerhp@ktic A ellftqir@rg@ﬁ%% IdCdsuge
boron, nitrogen, oxygen, phosphorus, sulfur and selenium

2012/ l)j)32§@pmnmwm[s/a@e1g®3@t in the patient to some extent at the same time.

The term “solvate” refers to a pharmaceutically acceptable form of a specified
compound, with one or more solvent molecules, that retains the biological effectiveness of
such compound. Examples of solvates include compounds of the invention in combination
with solvents such, for example, water (to form the hydrate), isopropanol, ethanol,

20  methanol, dimethyl sulfoxide, ethyl acetate, acetic acid, ethanolamine, or acetone. Also
included are formulations of solvate mixtures such as a compound of the invention in
combination with two or more solvents.

The definition of each expression, e¢.g., alkyl, m, n, and the like, when it occurs
more than once in any structure, is intended to be independent of its definition elsewhere in

25  the same structure.

It will be understood that "substitution" or "substituted with" includes the implicit
proviso that such substitution is in accordance with permitted valence of the substituted
atom and the substituent, and that the substitution results in a stable compound, e¢.g., a
compound which does not spontancously undergo transformation such as by rearrangement,

30  cyclization, elimination, or other reaction.

The term "substituted"” is also contemplated to include all permissible substituents of

organic compounds. In a broad aspect, the permissible substituents include acyclic and

cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and nonaromatic

-10-



The term "al kyl" neans an aliphatic or cyclic hydrocarbon radical
containing froml1l to 20, 1 to 15, or 1 to 10 carbon atons. Representative
exanpl es Wb 2a12kpB2siincl ude, but are not limted to, methpCI/usténlog258s propyl ,
i so-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, npentyl, isopentyl,
neopentyl, n-hexyl, 2-nmethylcyclopentyl, 1-(1-ethylcyclopropyl)ethyl and
51- cycl ohexyl et hyl . The term "cycloal kyl" is a subset of al kyl which
refers tosd;sdtlientsmfdmrgmﬁc tcompoamﬂscalllustvalﬁ\a:i mhs‘gtubntsrindiud@ fob exBnple, dse or 3

to 7 carb ong. Representative of ¢ oalk i ncl ude, but are
ot 1§ ¢ BereE B BTN GRSy 1 Ty B BRRgRucT Aty bE Aie B wafiynd & sebear
herein rreaﬁfer@htswraaﬁﬂsp@a&e by BRGE ebriftRinds Y #oPGRERABs 18 gl adntloantiaé ni ng
from2 to 10 carbons and contalnlng at | east one carbon-carbon doubl e bond

f or med byh@th@ammh af nitwgchydrodens. hyﬁtmeesselhstamnﬁe a@d/@nrmnefsp@mlmbt@nyl
i nclud t no imted to, .ethen 2- nyl ,

st eby 1 SRl ofdafTlc! Eftoidhon® G5y 1R fih GREN syt TR WelerEa PP RELY

3- deceny! hetdiatongy rrrhl@idvmydn is@st hs@dces B Nmie@NSardy Bhfirddk gb&h@perbﬁ@m@ed

chai n hydrocarbon 15 radical containing from2 to 10 carbon atons and

cont ai ni ngbatitucatiof omBicaMIeHI®ar bon tripl e bond. Representative exanpl es

of al kynyl inc t y

2 propynyl, 3- Itgg ?equg‘ﬁ(%gﬁpé;{ny@e aéncg%lrt}ﬁ?@%glg &ﬁﬁ ls’ted'l'llileg&?lﬁel%{&r}]%tes that
"al kyl enethe gr@ulabcbntalﬁgdﬁgmiﬂmdsevanehrasnst(s ed shecagbonspenésa). nBoit exampld rladicc al

obtalned ving t hydrogen atons_of an al ky] group, as_defined
abovel0 203'¥HL fnto ea%éﬁs@mw%mwgeh OLfSFRANS, ﬁ%nlgwar ﬁB‘ﬁBﬂyéF{eES gy an

ﬁU|tlcyC|h&:&@ﬂ%nnlQbﬁ%ﬁhh%z(j&*&%&ch etc.) hydrocarbon radical
cont ai ni ng ? P bon atons that is conpletely saturated or has

one or nore und$ht toret ‘@dsdanatd,” @anded bereinh perdanad Gareogoohdckowdidr, groups vdedr ee

of unsaturati does nqt ul t rona icr (e.g., phenyl).
Bcamt o5 BRYeBOCTE Gibograne bt el EbrEsbRg i by obur vi

2-cycl opent yl, The t&&%ﬁbm@n’ta@md héelﬁyﬁér@hﬁw |comi50@ti€ﬁ|aﬁﬂ/%¥§fb¥1hs az'ﬂith are

2- cyclopentenylnethyl he term teroc cIyI , as used herein refers

to a Fadi Gngaref brnplad, butmmw@lc (ahsqmgn@y@a%rﬂcychmlqndpn@ -cligin” gr@upsm mted to,

nonocycl i c, I.Cc .an ch whi ch _can be turated
or it ch can_ ol s SNEiGE gy it 4RGSR G uR AR es in RO FREM BT e
of doubt, ohdeinge i ewoobr liﬂ@r@t Hi@l (08, dpRs, hgkd) B6UEdd)] ﬂl\/ﬂ)ﬁioa_sfc@ﬁ’ﬁtrbférsf it g
system 30 and have 3 to 12 atomns |nclud|ng at | east one heteroaton1 such

as nit rogé@mp@k%éﬁd/obgr%m with onpgingpih Jaeslist refgs i Fempeunds/@nd onafoERs
shoul d not;Rh&e.cnstrued as linmting the scope of this invention, the
fol 1 owi ng are exafpl es of heterocyclic rings: aziridinyl, azirinyl,
oxiramyl, thiiTaayérm taomaedyteferditodx plamyl or ghlgaictic my”hctu&Zﬂtaydctermétb@na/l

oxetyl, th| . 012/ 003281PCT/ US2011/ 042535 t hi et yl iazeti |nyI
di oxet anyfye laa]é&%%ulgﬂtedz Pl ek iy, C%t%lwpé%‘w Z elRgirgps; W it b absolute

pyrrolyl, yayagphy nteéeli“ﬁgo‘ﬁlia)ﬁlc’mélg&g@szwnﬂmmg)f@sgﬂa@t‘%ﬁlled Itlﬁ’gsaaqiéoaazrglré’f{brred

triazolyl, triazinyl, isothiazolyl, isoxazofyl, thi‘ophenyl” pyrazoly
tetrazol yto aspyicy digl a,romyma dags. ipk exqmpll: nbldqul a,rOIpytncazngwmntammgiletwcba,toms

tetrazinyl, gu noI i.soqui nol i qU|nox lin ui. nazolinyl, 5

byt | dopyr ot SSshet ey BRI “akBben Ry oo y1 |

benzophi azol yl Th@%}ﬁf)m‘r@e&%o‘{ﬁ’ as Qﬁé‘@h@ﬂeﬁﬁf&@t@'tc\( lan Jr268¢ ¥bm &ﬁﬂzédn'sﬁﬁﬁ)é yl,
napht hyri di nyl, azepines, azetidinyl, norpholinyl, oxoplperldlnyl

oxopyrrolm@HnVthwmmgﬁazmhyﬁbmplperldlnyI pyrrolldlnyl qU|n|cIud|nyI,
Lo Dhel 1 L B4y S s AT SR eng S L SHREE
substi t ueRfith the Periodic Table of the Elements, CAS version, Handbook of Chemistry and
Physics, 67th Ed., 1986-87, inside cover.
30 The term "heteroatom” as used herein is art-recognized and refers to an atom of any
element other than carbon or hydrogen. Illustrative heteroatoms include boron, nitrogen,

oxygen, phosphorus, sulfur and selenium.
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10 i ndependently selected fromthe group consisting of alkyl, alkenyl,
al kynyl , hal o, hal oal kyl, fluoroal kyl, hydroxy, alkoxy, alkyenyl oxy,

al kynyl oxw0 20evdosasycl yl oxy, heterocyclyl oxy, hal oal koxy pcCfriusesioalisgs oxy,
sul fhydryl, al kylthi o, haloal kylthio, fluoroalkylthio, alkyenylthio,

al kynyl thio, sulfonic acid, alkylsulfonyl, haloal kyl sul fonyl,
fluroral kyl sul fonyl, al kenyl sul fonyl, al kynyl sul fonyl, al koxysul fonyl,
hal oal koxysul f dhy term1'8lkiyl"Uncoalak akybaticfamytlic latdemaytbomxydichlf cntaining from 1

| k | f |f |, | d, al kyl sul fi nyl
Dl o o o OB 15, BTuB Y ey RePisforfiv e carppiis B ol kishndeubytiang |
Z: tg)r(] zis (l;i( f;&;ﬂl}lirihlted;lél ﬁﬁeﬁ‘llyl( Qﬂbﬁ; W-proB¥l, isofdro@roablex %edtbhityDYdo-butyl, tert-butyl, n-

al kyny| oxpeuyk isapsrph, neapghtyil myhexybrdvpicthaldyylopentile iyl ;dtiail gl dpydrydicByhgnd
fl uoroal k jc rgqg%u ]alkenylcarbonyl, al kynyl car bonyl, carboxyl,
alkoxy?1 3P H%Ioalkoxycarbonyl f 1 uor oal koxycar bonyl ,

al kenyl oxy C ar bwAy termalckyoykox Y§Q§Lﬂi@6tydf allaf] kbl eharcheid xlc h?@do@arbon radical
al kyl car bonyl oxy, fl uoroal kyl car bony oni al kenyl car bonyl ox
|8

al kynyl caf¥Bapingxijomal kg 1§uBftankd O% 3, tohAl@rbonkafPs| fPeﬁmsg&ty%/ ive examples of

fl uoroal k n pnyl oxy,
hanaIkox§%§#¥%ﬁq%%§§ybPﬁﬁgggé% g%%@ﬂ%%ﬁﬁ%P%ﬁahg@?ﬂéﬁ%%oxysulfonyloxy,
al kynyl oxysul f @hy kemy'alladnkl | ssulstéd hyreimxyearsad Qraaglky)lr Sudrdched tley hydrocarbon

25f|uoroalky| ul finyl oxy, al ken | finy| oxy,.al kynyl sul finyl oxy, al koxysul fin
yl Oxy 0 haragt fgg&@lglmgf PR 20395/ 6’ E%%Q}dkmﬂlpglaﬁ%aé&?pe carbon- car on 8oubi

al keny!l oxysy +IﬂYe|do‘F}y th@lr&MQ‘ya{lod‘fyé;irﬂ fh@ya % mr@e@&eﬁtuﬂwé RYA Rl o@nau%yl

am do, am nosul fony am nosul fin azi do, phosphi nyl,
phosphor yinclwie| Yhit, ai hotl lomited amdethenyl,of- pwpedyls Lﬂamtihyuémrspdnyh rﬁdbmtenylh é-

heterocycl | gro t hroygh an i et e o thylene). 30 The
term" aryPg lg@‘ﬁggﬁnﬁ%ggpﬁm ghéxqﬁgﬁkﬂgﬁ@“%d%ﬁf%?we henant hrenyl , or
ant hracenyl gr gup terith@ligmyl" Qﬁ@b’cﬂ)ﬁer‘éfn lnsPt 8881t dr %Yeﬁi&hé&@haﬁ@ﬁy&%carbon
optionally substituted w 3, or 5 substituents independently

sel ect®d fadial ph@a@%ﬁomﬁ 30i qagoomtr atamwlnd hteenyg at &aktyend carber- @arbon

hal oal kyl , . f | d

20157 002 BT RsPESLSE S AR O Rty PUIRA Wiy,
quoroaIkyq@m%mﬁsahﬁbﬁﬁﬁykgb@%ﬁyJL@EQWmﬁg&QajBy@h?uo quoroaIkyIthlo

al kyenyl t hi o, kynyl t hi o fonic acid, al kylsulfonyl, hal oal kyl sul fonyl,

f1uroral kyl sul Fbﬁwrm 2lkodaa.'s in pigmgaogniARdeyagl] SUNsed Mercin eKeRy deiaf Gradical hal o

| k I I
a1 Kynyt oxy 2aed by B0 AR, KEKKLL A o B SR QIR AR spye, |
hal oak&yl sul fi Myt terid Ucadb@dykiyl's ad ildeVh@I‘eﬁd emgl esmrhcfﬂobydll,c al kyiticyslid {¢.8y!1 ,

al koxysul fj nyl, hal oal ko Iflnyl oroalkox su
al kenyl ox CHeliss yFYC 154 %9%&9’ athonr é:ﬁpﬁgg@g r,om/{% to flgrqﬁ,tron atoms that is

al kyl car b%ﬁi{;}lete'ﬁ%a@m@!eﬁ%‘r e 9&”@&1 moJe'dﬁ@étBﬁ'téﬁyBo‘ﬁ% béi’iﬂ%p th@'a%&ﬁé(ﬂc%%rf B0y, -

al kynyl car bo car boxyl, al koxycarbonyl, hal o al koxycar bonyl
quoroaIkdxydaybonﬁhnmahkmmyl@x@@uﬁb@mﬂt1nl@ahbymybam%;ay%@nWEg phenyl).

al kyl carb hal oal car bonyl oxy, fl uoroalk

2\ kony caPBURSEGSS ey y] ERBSnyPaRY - SR Sy BRI S lopentyl. 1-
a|ky|§9|f9ﬂ&hQ%%m,fBUQQR%k§M|§@§&@m%kﬂﬁ%nd@h%@ﬂ%kﬁ%hﬁﬁﬁﬁh@xy
alkynylsulfonyloxy, hal oal Koxysul f on | 'oxy, fluoroal Koxysul fonyl oxy,

al kenyl oxysul f@hgzltmy”hewrwﬁwlbwsut bmyubs@y%rsécb Rya@gatlqurwn@xyromﬂapormg
aIkyIsqulnI roral | X a | £.1

al kynyl SUF¥S¥r%I§’| édudm but Q({ Ztgﬂl n qn% clic Jb 851%/?] %(gxtf/l%(%{l‘rcl n;/g Wthh can be

f1 uor oal k@drﬁfl@{eiy @Mhﬂ%&)d oalvwﬁﬂy |c@%)b%ﬂﬂafﬂ Bﬁé Q%ymo@I Kmtsybpxmmrhmyl fox the

am nosul finy oxy, anlno am do, am nosul fonyl, am nosul finyl, cyano, nitro,

azi do, phaspianggof denbis B}?die;%ree %ﬂurwturaélionﬁp@wot Tapt Wngn Ypmake ging system,
b |
subst g Uea‘xﬁ]c? Fene?% 119 étpr% &ﬁ&ﬁg% lé’/a,st gfé@g&efoa{o%ggﬁcﬂr&éqhﬂf%%ngx eg'&’

(e.g., erm"ar t-recdgni ze
her ei n peslllﬁirnEortmnr]@seh obﬁdclen@llﬁcatlon which should not be construed as limiting the scope
of this invention, the following are examples of heterocyclic rings: aziridinyl, azirinyl,

oxiranyl, thiiranyl, thiirenyl, dioxiranyl, diazirinyl, azetyl, oxetanyl, oxetyl, thietanyl,
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20 obtai ned by renoving two hydrogen atons of an aryl ring, as defined
above. The term "arylalkyl"” or "aral kyl" as used herein neans an aryl
group, aswoOebirmessherei n, appended to the parent nol eculpar/useéigy2s8fir ough
an al kyl group, as defined herein. Representative exanpl es of aralkyl
include, but are not limted to, benzyl, 2-phenylethyl, 3- phenyl propyl,
and 2-naphth-2-ylethyl. 25The term"biaryl," as used herein neans an

ar yl - substhi¢tut, ediaactidinylandiexoydnys u bistixictany b d dhletenplar gtﬂthietal furyl, dioxalanyl,

het | - bstit ut Al .a. t tI.t het. | i
AP S RS R N MR AR R R DL P Aol R N
4~ (pneny! ahemslyLa0ek ol - RDAGSYANEIMIPELAINY byridlepRumi N UaRARRYL * as

used herein include radi'cal s of "aromatic ri ng 3{ 30 including,
not | i mi tgyrazioyl, nbiaoytl itetraziniyby sjuireliapld tsoirepelingg, rqumgscahw}*h cluibapebng., t o

12 ato including at Least o er o; as n or
sul furs oo EEEeE opSRRagTT | ERi i dn  JBarttabBobe bR A s
limting bleosehpl@f b&izshiadi¥RN OfdoBN NebefaLolytazabethyléng], Madaandse,
azai ndol yl, benzo(b)thienyl, benzimdazolyl, WD

2012/ 0032 g@h@tpyy@szmgggh@hgﬂ35 oxopiperidinyl, ~oxopyrrolidinyl, piperazinyl, piperidinyl,

benzof ura o] e I a yl
benzoxadi§¥ Rﬁﬁﬁ @ianfﬁnbﬁ4&§§%ﬂ?ﬂﬁggy§$ a oﬁ%?#%gny eﬁ%%&f8%&&$kd§ﬁ%nyl
i ndazol yl hetels;@ycrlgllogtomyé ,Ofltlse))ﬁﬁi?;ﬁﬂlg‘ﬂ ard sﬁisﬁﬁu&-ziow}m 0, ilsdzqm robt Bydubstituents
oxadi zonI oxa pyranyl.,  pyra

z ny zoI P nyl ,
pyri Qi nin epwf:ptgy %lect 91B|t¢56[ group &P?ﬁﬁt}n,g‘ ja ﬁﬂ)ql allg:ny ynny halo, 1&1/ loaﬂL
pyrazol of r u I | lyl,
b ophenyl Ok Py P R oI RAG b1 3% qle*%‘rﬁywl%?
t hi oror phbalbalibxy,t rﬂam‘ohlyyloay, t solbiamyyl, ‘Iéthle_ylthm er bdoqﬂkyl@nmupﬂuoﬁoaﬂdy&hio,

i nvention bstit th 0, 4 or 5 substituents

| ndependeAtigIBiact ciikrniiic ne Ul cortte: | AUSbRTERYY | ThloplygrutfonyL

al kynyl, ha%o@alk%@hlﬁﬁiykyélkeﬁma%ﬁﬁl kbyny RYES:S1Y alk@k%‘ﬁl‘%nyla|h5b{)ﬁlk%k9§&1/fon 1
aIkynonxy, carbocycl ﬂgnheterocyclyloxy, 10halo al OXéb quoroaIkyfoxy,

sul f hi&r yﬂuor@alkyxyswf@nylh dpxypuifonyd, alkymylerysaliey, thigsu moslew}ﬁltllhlaéld

al kynyl t hi ni y

L uror al kyRYTHBRET PPl B oniror Y kDS L o P AR R gy
hal oal koxyikukjsamityl, f | Uﬁ}ﬂ@ﬂk&@suﬁiﬁbf onyl ﬂucﬁbdﬂ%@éﬁs@bﬁﬁﬂﬂ foraﬂkenyloxysulﬁnyl,
alkynyloxysulfony anlnosulfoqﬁ sulfinic acid, alkylsulfinyl

hal oal ky| 3yRylayysulfiyur oramirgyudiingli ny iformayly enyillstisarbanyl,,  ahupmleyisambenyly| |

15al koxys gl §lm1caalofd, koakaHdak iyt | | UREAALABENTY! Tchbbky Rl KARMRUNSHY T NV

, 20  haloalkoxycarbonyl, fluoroalkoxycarbonyl, alkenyloxycarbonyl, alkynyloxycarbonyl,
alkylcarbonyloxy, haloalkylcarbonyloxy, fluoroalkylcarbonyloxy, alkenylcarbonyloxy,
alkynylcarbonyloxy, alkylsulfonyloxy, haloalkylsulfonyloxy, fluoroalkylsulfonyloxy,
alkenylsulfonyloxy, alkynylsulfonyloxy, haloalkoxysulfonyloxy, fluoroalkoxysulfonyloxy,
alkenyloxysulfonyloxy, alkynyloxysulfonyloxy, alkylsulfinyloxy, haloalkylsulfinyloxy,

25  fluoroalkylsulfinyloxy, alkenylsulfinyloxy, alkynylsulfinyloxy, alkoxysulfinyloxy,
haloalkoxysulfinyloxy, fluoroalkoxysulfinyloxy, alkenyloxysulfinyloxy,
alkynyloxysulfinyloxy, aminosulfinyloxy, amino, amido, aminosulfonyl, aminosulfinyl,
cyano, nitro, azido, phosphinyl, phosphoryl, silyl, silyloxy, and any of said substituents
bound to the heterocyclyl group through an alkylene moiety (e.g., methylene).

30 The term "aryl," as used herein means a phenyl, naphthyl, phenanthrenyl, or
anthracenyl group. The aryl groups of the present invention can be optionally substituted
with 1, 2, 3, 4 or 5 substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, halo, haloalkyl, fluoroalkyl, hydroxy, alkoxy, alkyenyloxy, alkynyloxy,
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al kynyl oxysul fi ny, am nosul finyl, fornyl, alkylcarbonyl, hal oal kyl carbonyl,
fl uoroal kyl carbonyl , al kenyl carbonyl, al kynyl carbonyl, carboxyl,

al koxycarworrgi2/oobmiio al koxycar bonyl, fl uoroal koxycar bonPCT/US2011/042535

al kenyl oxycar bonyl , al kynyl oxycar bonyl, al kyl car bonyl oxy, hal o

al kyl car bonyl oxy, fluoroal kyl carbonyl oxy, al kenyl carbonyl oxy, 20

al kynyl car bonyl oxy, al kyl sul f onyl oxy, hal oal kyl sul f onyl oxy,

fl uoroal kydrbodﬁctyrhqrﬁyoxylpteeddyelry;dxsul hanylkoxy, fhiokyatiplleu, f (sn}ﬁhyiiaryL alkylthio

hal oal k | koxysul f Ik |
AR s s AT S Bt S AR A A A A SR
fluroral kMélﬁMk{zl'sﬁ'lYéxﬂ%y ﬂu?drKlﬁ?béhﬁ‘éﬁ;fl' WA Nl FSHyKY ANkl Sk IFINA, O X Mkoxysulfonyl,

al koxysul fi nyl

oxy,
al koxysul halngtlk@xogﬁul‘fbmdr oaﬂmylkGX}fSu}fyth}dxy dkﬂe’ﬂl?}ﬂ}’@bﬂf@wﬂ,f i r@}]kxnyjoxyg@fony,

am not 1 FRgIos SRR, sl 3ty TR R0 BR R Fy) AOGH AN bnyt

si |yl oxy, al&t@ﬂbl@ﬂﬁnjﬂf afidinglisEMST, | AI@REEIROL rldlldaﬂlkdxb@llﬂﬁfrle rfn@mdlkcgdyguﬁnyl
through an al kyl ene noiety (e.g., nethylene). he
" het er oar §ikepdoxysulfing}.t - @&b@ﬂ%@&lﬁnand a@lﬂ@%&ﬁ%r ei fpraw t ai flkylcarbanyl,

di radi cal &’1951%13%% @:1 r?lq&yoa 1cta¥‘6% gV drﬂ%@g c%%b%ﬁ‘ﬁl,he [Gm gf%ﬁ { ?]],ylcalrbo , as

defi ned a ove erm "Het ero ryla ara as used
her ei n nealksxgcalieingt, oarhdlgallasydebomgd héluetoalkoappebust t oalkbreyl@aiceibonyl,

nol ecul ar noi ety throu al kyl grou defined hergein. Representative
exanpl'es WY%P@%C@QWV& @ﬂy Ry plrloal R CHbpmYIo é“hlomlkﬁcarbonyloxy,
pyri di n3- ,@n& ( hyl 0328 535
The tern1x%g§%d E yc3§11ﬂ%%6ﬁ?éé%%g§’ln neM§M%?%§ radlcgﬁggk %iﬁﬁgﬁfc
ri ng syst énvmhkybiHonHexyt, wakenyigsfoaylexpr taﬂqnyhswylwyd lmmmxyﬂgfo@dmtyal ns

a total fou Si X ven car and. het t ons

et ud ng Tenaafki SRk ey R Badt SRR ne up R BB Gt ot
can cont ahﬂoﬂﬁﬂs@l&in%&? UFiubSrally 1s IR0 at 'éﬂfbnyf&ﬁlfﬁ@[bxl?e AR B 18lyYoxy,
unsat ur at ed in Some case, arommtic). Fof the avoi dance’ of doubt t he

degr e&S of al@nswﬁ'ﬁmlqmn halgalkpeystfisetpxyi ﬂy@ﬂoylkoméﬁnmxyr elkanyloxysubfinylmyyl or
heteroaryl noi et

ot or i TREE ol O in O D O, 88 PR oputbo, enjnbulRhvia

| east onecyyndl agry) azklo!l ROPBAT I, %Hd@ rplalsﬂ?lersﬂymy,dafd ﬁn@doh@alal Jubstituents
Representatlve exanples of 10ha|oa| i nclude, but are not limted to,

chl or onet hgynd to thq hﬁé@r@aqhxhgroqprﬁhfq%braa@ﬂwﬂme mejety(ae) mstdensy | and
2-chl oro-3-fl U%Qﬁ?&% rylene,” s amc%w@ h{q%%gﬁkrelﬁ@l@an@% gl Aﬁ)’dg&[oup,

as defined herein ens are replace
f | uor 2esobtained by removiigewd by’drbgehﬁdtmah ki hreng] fing s kisﬁﬁbdh&)i’oee n pertains to
di radi cal obtalge?lgy o EfT v%ngr&gmkazpydr eph?%?gg gﬁaa Qalo%!ﬁ%ﬁnqioup,
as defined abovac te ryla 0 yl" as"used here cans ryl group, as
herein, appended to the parent molecular moiety through an alkyl group, as defined herein.
Representative examples of aralkyl include, but are not limited to, benzyl, 2-phenylethyl, 3-
phenylpropyl, and 2-naphth-2-ylethyl.

25 The term "biaryl," as used herein means an aryl-substituted aryl, an aryl-substituted
heteroaryl, a heteroaryl-substituted aryl or a heteroaryl-substituted heteroaryl, wherein aryl
and heteroaryl are as defined herein. Representative examples include 4-(phenyl)phenyl
and 4-(4-methoxyphenyl)pyridinyl.

The term "heteroaryl” as used herein include radicals of aromatic ring systems,

30  including, but not limited to, monocyclic, bicyclic and tricyclic rings, which have 3 to 12

atoms including at least one heteroatom, such as nitrogen, oxygen, or sulfur. For purposes

of exemplification, which should not be construed as limiting the scope of this invention:

aminobenzimidazole, benzimidazole, azaindolyl, benzo(b)thienyl, benzimidazolyl,
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The term "hydroxy" as used herein neans an -CH group. The term

"al koxy" as used herein neans an al kyl group, as defined herein, appended
to the pavenvizmwBmeul ar noi ety through an oxygen atom REpS@Eniadssye
exanpl es of al koxy include, but are not limted to, nethoxy, ethoxy,
propoxy, 2-propoxy, butoxy, tert-butoxy, 20 pentyl oxy, and hexyl oxy. The
terns "al kyenyl oxy", "al kynyl oxy", "carbocyclyl oxy", and "heterocyclyl oxy"
are |i kewbseoflefiyled. benzoxazolfthe temavthivablydl k depZothmdisgeldl,herte@nmotmeanygl, an

al koxy group, as defined herein, erei.n at l.east one hydrpgen is replaced
BRSO o R T S el M R Mt o MU R AU R g
i ncl ude, QHInd@l’iﬁyl,nBBxa{zigﬁjl,ti%h#a?@lyﬁ rﬂio@ﬁﬁﬁﬁhﬁ?_&éadia’z‘owl Wa?@l&ﬂ%iﬁiéﬁzlb%ggn?zl,s

25t ri f1 uor omet hoxy, and “pent af | uoroethoxy.” The term "fl uof oa Xy"
| i kewi se defeingd. pyrazolylTheytidingl," apyriraxdyiyl.as pyrselsl, hepyaiaio[Readlyyemidinyll

group, . as_def i.ned rein, appended to the rent . mol ecul ar ie t.hr gugh
AR R A ex Bt o BT R PR e R L
group, aste@hydismhdbBI,eictrazotyap elilgdezdl@, tfienyakeshoffRbEsH] aiazBBi &k trdpan@ugh
an oxygen. The ternms "heteroaryl oxy” is |likew se defined. 30The term

"aryl al koX}e heteroagylygrapns ofothy inveation age flweiutedywih . dn2adyt &F RyJubgfiteenss as

defined h ] -l i gen.
The. tor m TKepQuisRRPRIE bfim e AR EOR IR AT AT BB SL MR HEB o BIYE "
aryl oxy afidoM&@kz() IRMOBI?BIKBEY/ hIERE1d:04 283 nyloat e cabogichlldgx )hetenadyuddoxybut
are not ljmted to, _2-chlorophenyl met hoxy, 3-trif] yoromethyl pheny| ethoxy,
and 21G. di“#@iﬂﬁ?ﬂbyrﬂEﬁrﬁ?,'lﬂ(W:Qf‘ﬁoxwlﬂ?Wéylt er%lllfy?f@&ﬂ’f h@?ﬁ}kﬂtfa ;o HP@alké(L‘L]]l?sed
herein ne gr te “al kylt:hi o" her ] NBAR

al kyl gro%%?mggh éfiﬁggﬁﬁgﬁgﬁn, %ﬂgggéndggaio ?%%kggﬁgﬁf ng%g?UIarﬁR%?éty

t hr ough aflswirdliylsulReyt.eskeartydtulfveyleadyply bslfodylablkgkysuifonylndhledkoximuifoayle not

limted, thylthio, ethylthio, tert-butylthio, and hexylthiaq. e terns
“hal oal ky EROBIOR L B8 Gk Fons R RHITER: srapapy Hgppudfiic 81
"car bocychyd fshifRyl, angoalbRhefieAY Clmikdbikolsulmgl,| | Kewys@IEBH Netynylsulfinyl, The

term"arylthio" as used herein neans an aryl "group, "as defi ned herein,
appented aloxysutfhylpar ehaloatispesuliiayl, moi eflyoredikewghliianl, sul falkenylixesul&nyh

et e oo M Bl oA e LY TAIM R
appended fligofobkkyRar®nyl, ModlReiil@ibogl, et Ykl hyleadbnyan Suttbuyl, TdEotyRhfMonyl,
“heteroar Kalllg‘elﬂl@o/x;cg{rb%;lyli, > flhiolliga:ll\fqosxeycgr%folilﬁ,ed'alkenyloxycarbonyl, alkynyloxycarbonyl,
alkylcarbonyloxy, haloalkylcarbonyloxy, fluoroalkylcarbonyloxy, alkenylcarbonyloxy,
20  alkynylcarbonyloxy,  alkylsulfonyloxy, haloalkylsulfonyloxy, fluoroalkylsulfonyloxy,
alkenylsulfonyloxy, alkynylsulfonyloxy, haloalkoxysulfonyloxy, fluoroalkoxysulfonyloxy,
alkenyloxysulfonyloxy, alkynyloxysulfonyloxy, alkylsulfinyloxy, haloalkylsulfinyloxy,
fluroralkylsulfinyloxy,  alkenylsulfinyloxy, alkynylsulfinyloxy, alkoxysulfinyloxy,
haloalkoxysulfinyloxy, fluoroalkoxysulfinyloxy, alkenyloxysulfinyloxy,
25  alkynyloxysulfinyloxy, aminosulfinyloxy, amino, amido, aminosulfonyl, aminosulfinyl,
cyano, nitro, azido, phosphinyl, phosphoryl, silyl, silyloxy, and any of said substituents
bound to the heteroaryl group through an alkylene moiety (e.g., methylene).
The term "heteroarylene,” is art-recognized, and as used herein pertains to a
diradical obtained by removing two hydrogen atoms of a heteroaryl ring, as defined above.
30 The term "heteroarylalkyl” or "heteroaralkyl" as used herein means a heteroaryl, as
defined herein, appended to the parent molecular moiety through an alkyl group, as defined
herein. Representative examples of heteroarylalkyl include, but are not limited to, pyridin-

3-ylmethyl and 2-(thien-2-yl)ethyl.
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15The term "sul fonyl" as used herein refers to -S(=0)2- group. The term
"sul fonic acid" as used herein refers to -S(=0)20H. The term

"al kyl sulworzgiZlooassiused herein means an al kyl group, asPdefise@d/ossi n,
appended to the parent nolecular noiety through a sul fonyl group, as
defined herein. Representative exanples of al kylsulfonyl include, but are
not limted to, nethylsulfonyl 20 and et hyl sul fonyl. The terns

"hal oal kyl sul f dhytetm “fhided dicychil’ksd wet horeyd thead'sahk ealydas of 4 brey€lic ring system
"al kynyl sul f onyl.", "carbocyclyl sul fony]", "heterocyclylsul fanyl"., .

Byl Sul 1 SO thel gy NGt PGS HEL eikBAiigh SNy gl Touk five, sx or

" het er oar glyey l.adthd QRY lcartRh ahd k&WcaRNES ihdi&ng RCwloefuSlon 2hdAX ¥adlh@Mihg as
used herein nmeans an al koxy 3roup, as deflnedgherejn, 25 appended to t%e
par ent nokFac bt aompbitey ysatiiztodigbrnacenidin gmgl orgmetep pnias ofl @haterdtioer@i ern be
Represgnt at i ve, exanpl es, of al koxysul f onyl inelud ut _are not .l jm to,
et noxg s urt BT BRSESsfic gl SRl pRoptsey Rt ofor Meradifuipior dolbl e
"hal oal kodygtd boumshturatioh lit! eHeCrabddmiyRl fdoByhot resudtl ik @i yd Y Betkloay moiety.
"alkynyloxysulfon¥l"”v . .

"car bocycl yl oxy8aiorynpplo’ opdiadegsay Bregnsokystrs 38y tFE. " aryl oxysul f onyl ",

30" ar al kyl oxys [T e AN AR . .

“het er oatal kyt o Sl oy DSE PRORNAHIET LS JoREY hereipy wherein at least pps
tosyl, neaydrogands mepiadet yWithrae haloger, esogefimeddhasial. r ®fepresémative examples of

trifluoronmethanesul f onyl, p-tol uenesul f onyl , met hanesul f onyl , and. WO

2012/ Bb328 ey gt/ b5 TRb ol %{ﬂ@g@wgo?iﬁuowﬁwﬂws?%v@%@?ﬁm y.
The ter”Bpér{tétfldd?éef{hyﬂWi-@ﬂl@ro-@%ﬁ%@%&yl.and nonaflate are art-recogni zed
and refer to trifluoromethanesul fonate“ester, p-toluenesul fonate ester,

nmet hanesul f onaflee esingifluoaratkyldomaddsumrablou teanes ad ddmat] deest, avhefaam sémonadll
groups and nnlegules t hat contahglsajd groups, respectively. 5The term

" ani nosul PHRY MYIRECHiAH repl4cEt 31 Ngh ami no group, as defined herein,

appended to t hghpaiRNthaBRlIgIMHeArasMREEhNeiF QUAR t8 d%'dhﬁc@l%taiﬁécpyfremoving The
term"sulfin as used herein refers to -S(=0)- group. Sulfinyl groups are

| n
as det?d neﬁN@éXﬁJegefno’rﬁO@&lDf@ihbﬂloﬁkidtgﬁ@up,?héefi@ldrﬁtbogml finic acid' as used

herein refers 4R ;o SEOMR AULNELRI e Shn b hip1 0 @ -0 group.

The term "alkoxy" as used herein means an alkyl group, as defined herein, appended
to the parent molecular moiety through an oxygen atom. Representative examples of alkoxy
include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy,

20  pentyloxy, and hexyloxy. The terms “alkyenyloxy”, “alkynyloxy”, “carbocyclyloxy”, and
“heterocyclyloxy” are likewise defined.

The term "haloalkoxy" as used herein means an alkoxy group, as defined herein,
wherein at least one hydrogen is replaced with a halogen, as defined herein. Representative
examples of haloalkoxy include, but are not limited to, chloromethoxy, 2-fluorocthoxy,

25  trifluoromethoxy, and pentafluoroethoxy. The term “fluoroalkyloxy” is likewise defined.

The term "aryloxy” as used herein means an aryl group, as defined herein, appended
to the parent molecular moiety through an oxygen. The term "heteroaryloxy” as used
herein means a heteroaryl group, as defined herein, appended to the parent molecular
moiety through an oxygen. The terms “heteroaryloxy” is likewise defined.

30 The term "arylalkoxy" or "arylalkyloxy" as used herein means an arylalkyl group, as
defined herein, appended to the parent molecular moiety through an oxygen. The term

"heteroarylalkoxy" 1is likewise defined.  Representative examples of aryloxy and
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The term "carbonyl"” as used herein neans a -C(=0)- group. The term

"t hi ocarbonyl " as used herein neans a -C(=S)- group. The term"fornyl" as
used her evo 20220032884 - C( =0) hydr ogen group. The t ecwiUSaelod25as used
herein refers to any group or radical of the form-C(=0)R, 15 where Ris an
organi c group. An exanple of the acyl group is the acetyl group (-

C(=0) CH3) . The term "al kyl carbonyl " as used herein neans an al kyl
group, ashdefoanddkdreriachde dpperded lihotetl he, Pelrlenphemyilmcthbay, 3awifebyondihdugh a

car bonyl oup,. as defined herein.. resentative exanpl es of al kyl carbonyl
i ncl ude, gﬁff“ygeﬁ]%oxﬂo?n‘{#’sidfrgatﬁf'g’?’rlg@gf@?tﬁo’% 20oxopropyl, 2,2- dinethyl-1
-oxopropyl, 1 TRXQRMUWLIMHRIRA" &r “@XPRs @Y hereil MEcah€h 0SH oRalp0 al kylc arb

onyl ", "quoroaIkyIcarbonﬁg , "al kenyl carbonyl ", "al kynyl car bo

nyl ",
"car bocycl yl calborigint "alkgtthiod ;gchisgt claarbongpkdns” an yalllodrdyowy| as, ﬂ@t%l/@ldkkrftreiar bony

", "hegteroaryl carbonyl”. and "heter.oaral kyl carbanyl,' are |jikew se defined.
The 1 o8 m PRRPHe gt fbteoplF EoiREn Bra bR s Supi FTREcbl

" al koxycaglironlyib"inéladelSea ke hel RmiE@NSctaltiabkemyltigs otp budgltidef imlekkxhanwi N,
appended to the parent nol ecul ar nmoiety throu a carbonyl group, as
defi ned héPei nterRspr edakebiylthie”ex arfplosealisrlthin’k oxy elky oo™ ncl'dkeylhin”, ar e

ot noxycar GETg Ll Biky g BRSPSy ety Bhy1  Thet er s

"hal oal koxycar haaydrn, "afylthar’ o’ lukeklys-aihboeayk an 28l lgeoupl axdedmed degin, appended

307 Al Ky Y L RO Woletul s maREy Hrdueh de RV rhe toher Torrdamy MisX Yo P anny'
defined.

The term "arylalkylthio" or "aralkylthio" as used herein means an arylalkyl group,
as defined herein, appended to the parent molecular moiety through an sulfur. The term
"heteroarylalkylthio” is likewise defined.

15 The term “sulfonyl” as used herein refers to -S(=0),- group.

The term “sulfonic acid” as used herein refers to -S(=0),OH.

The term "alkylsulfonyl" as used herein means an alkyl group, as defined herein,
appended to the parent molecular moiety through a sulfonyl group, as defined herein.
Representative examples of alkylsulfonyl include, but are not limited to, methylsulfonyl

20 and ecthylsulfonyl. The terms  “haloalkylsulfonyl”,  “fluororalkylsulfonyl”,
“alkenylsulfonyl”, “alkynylsulfonyl”, “carbocyclylsulfonyl”, “heterocyclylsulfonyl”,
“arylsulfonyl”, “‘aralkylsulfonyl”, ‘“heteroarylsulfonyl” and ‘heteroaralkylsulfonyl” are
likewise defined.

The term "alkoxysulfonyl" as used herein means an alkoxy group, as defined herein,

25  appended to the parent molecular moiety through a sulfonyl group, as defined herein.
Representative examples of alkoxysulfonyl include, but are not limited to,
methoxysulfonyl, ethoxysulfonyl and propoxysulfonyl. The terms “haloalkoxysulfonyl”,
“fluoroalkoxysulfonyl”, “alkenyloxysulfonyl”, “alkynyloxysulfonyl”,
“carbocyclyloxysulfonyl”, “heterocyclyloxysulfonyl”, “aryloxysulfonyl”,

30  “aralkyloxysulfonyl”, “heteroaryloxysulfonyl” and “heteroaralkyloxysulfonyl” are likewise
defined.

The terms triflyl, tosyl, mesyl, and nonaflyl are art-recognized and refer to

trifluoromethanesulfonyl, p-toluenesulfonyl, methanesulfonyl, and
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"aryl oxycarbonyl ", "aral kyl oxycar bonyl ", "het er oaryl oxycar bonyl ", and

"het er oar al kyl oxycarbonyl" are |ikew se defined. WO

2012/ 003280RCI/108BD11/ 042535 The term "al kyl car bonpCofis201a84253%d
herei n neans an al kyl carbonyl group, as defined herein, appended to the
parent nol ecul ar noiety through an oxygen atom Representative exanpl es of
al kyl car bonyl oxy include, but are not limted to, acetyl oxy,

et hyl car boondfloeyobutandsul fonyl protiyd, cespbomelyox Fhe Tdrmsttaflate, tosylate, mesylate, and
"hal oal kyl ca | oxy", . .

5"f | uor oafwf@aﬁr oAYTBEnZed FREFR/PCABBYPBI{Panosa IR P BIRYFRSY onate

" car bocychyc %é@l?dﬁ)éhﬁfbﬁate csel K P ﬁéf&df%b?o%‘h%@é{il%yte » este MY GRLROZOLAX ¥nd
"aral kyl carbonyl oxy", "heteroaryl carbonyl oxy"”, and

" het er oar alokgeu alﬂta@nyrlt@mwaldafeum fespicsiaclgief i ned. The term
"al kyl sul f | ‘ d , kyl sul £
def i netl her o) n TS BERAEN T HIPRE. B PERL RO SR 4 A1 Bt orRr S AR Pen

atom Theappended to the parent rnolecular moiety through a sulfonyl group.
terns"haloalkylsulfonylox ", "fluoroal kyl sul fonyl oxy", "al kenyl sul f onyl oxy",

"al kynyl sul f onyheigm ° S@H?Wbc%‘lwﬂsmr@ﬁ@lﬁf%%?'“s Dt éFQS’@ycﬁl&]'f @dlgr@mslaéws
raryl sul f8§‘f§1{e{axéhove% d@h’@@% OXYe ter{%fi‘s%i Lyl {%éh cin refers

"het eroara ony oxy koxysu ony oxy", uor oa oxysuffonyloxy
S(=0)OH.

15"alkenyloxysuLfononxx "al kynyl oxysul f onyl oxy", "car bocycl yl oxysul f onyl ox
v 10 The term “oxy” refers to a =O- group.

"heterocyclyl oxys W h0R¥ 8N as MAIRENS Hch WY qXy L&l kyl oxysul f onyl oxy",
"heteroaryloxysu?fonyloxy Mand heteroafalkyfgxngF?Jﬁyloxy" are |ikew se

def i ned. TheuﬂmwmmbanthW’mnmééhmmeﬁnanmusém=ﬁegahm refers to -NH2 and

substituted de t|v t her eof erein one oth of the hydrogens are
i ndependent | 'y &bﬁ? lﬂP@hmfﬁ E%?FV@ﬁﬂﬁ@scgé?gw'@ﬁﬁ?EHHWthe group

consi sting of arhgyérm ‘hR{akkytd hdrbiaerA kydny @blieoytadical &biM¢lfornt acbepre! vl ,
heterocyclyl, aryl, aralkyl, heteroaryl, heteroaral kyl, alkyl carbonyl, halo

al kyl Ear bohgie, Rf suor osganid etauponyin, exdnapyafcthie snl lzrounl isy thel eestybogrohp (-
carbocycl&tggkﬁggyl , het erocycl yl carbonyl , aryl car bonyl , ar al kyl car bonyl ,

The term "alkylcarbonyl" as used herein means an alkyl group, as defined herein,
appended to the parent molecular moiety through a carbonyl group, as defined herein.
Representative examples of alkylcarbonyl include, but are not limited to, acetyl, 1-

20  oxopropyl, 2,2-dimethyl-1-oxopropyl, 1-oxobutyl, and 1-oxopentyl. The terms
“haloalkylcarbonyl”,  “fluoroalkylcarbonyl”,  “alkenylcarbonyl”, “alkynylcarbonyl”,
“carbocyclylcarbonyl”,  “heterocyclylcarbonyl”,  “arylcarbonyl”,  “‘aralkylcarbonyl”,
“heteroarylcarbonyl”, and “heteroaralkylcarbonyl” are likewise defined.

The term "carboxyl" as used herein means a -CO,H group.

25 The term "alkoxycarbonyl"” as used herein means an alkoxy group, as defined
herein, appended to the parent molecular moiety through a carbonyl group, as defined

herein. Representative examples of alkoxycarbonyl include, but are not limited to,

methoxycarbonyl,  ethoxycarbonyl, and tert-butoxycarbonyl. The  terms
“haloalkoxycarbonyl”, “fluoroalkoxycarbonyl”, “alkenyloxycarbonyl”,
30  “alkynyloxycarbonyl”, “carbocyclyloxycarbonyl”, “heterocyclyloxycarbonyl”,
“aryloxycarbonyl”, “aralkyloxycarbonyl”, “heteroaryloxycarbonyl”, and

“heteroaralkyloxycarbonyl” are likewise defined.
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het er oaryl car bonyl , heteroaral kyl carbonyl and the sul fonyl and sul finyl
groups defined 25 above; or when both hydrogens together are replaced with
an al kyl ewe 2groowpesit o forma ring which contains the ni PCOgSR()11/042535
Represent ati ve exanpl es include, but are not limted to nethyl am no,

acetyl am no, and di net hyl am no. The term "am do" as used herein neans
an am no group, as defined herein, appended to the parent nol ecul ar noiety
t hrough a car b®hylternBOdlkglchehonylbgy'ane used hesed rheneian atkglesrbanylCitoupgaoup.

The term"nitr,0" as used rein neans a - roup. The term "azi do" as
Toed rercfnohedh RECIELE D T30S, BORSH 1R B B 38 seen o,
term " phoRphicrkativer cxaRPRIAGH ARyIcABoRABLy RRIRIN buh ﬁffeufﬂ@csliml?%’@ toﬁ-%etyloxy,

substituted derivatives thereof” wherein one, two or three of the hydrdgens
ar e i ndepethsilsatbopylospl sandd teittbutydedsbariylaront s Bled etstresl fhadoalkHearhomybpxy”,

consi st i ngyof kvl ., hal oal kyl , flugroal kyl . 'al kenyl, alkynyl ar hbocycl yl ,
et or oty JrorodkRungtdoRl Ve or SEERCSHapRhral iy GFRYgoBEIET

hal oal koxycarbdoyorattonlyxy”?, al kenyhQacydylkybyh@syy”, car bocyey¥drbsyyloxy”,

het erocycl yl oxy, aryl oxy, aral kyl oxy, heteroaryloxy, heteroaralkyl gxy, and
ani no. aralky%érhoeylwy phodptssnayylearhanyiend’, hepei nheteoaradkyterrbqmylayy§ Hargnd
substi t ut ﬁ{g \gﬁéhéffﬁ{eidves t hereof wherein one or both of the hydroxyls are

i ndependen ?y replaced with substituents selected fromthe group consisting
of al kyl, hal o@hkytsm flalkgtsastbhkylbxy’ akkanyd ,heldn ahdaneydn, atkgtdotfoyd! yloup, as

het er ocyclyl, .aryl., aralky eteroaryl, heteroaral kyl, al koxy, hal oal koxy,
f1 uor b4l kQ?%Wﬁleé@Re?’RHeBQ?A foaﬂl@ynf\y%%y?leeﬂarb@ew %reskg)} hEKEFSCYEry | EL?/,
aryl oxy, ar@alkyl %@aliﬂggtﬁfo(ﬂ?foyiglﬁxy’ “hﬁ&r%ﬁ&?fsﬁif%lgbg’% t a”dall?éﬁgﬁﬁlfonylo?”, The

term"silyl" as used rein’intludes H3SI - "and su uted derivati ves
t her eof whidkgiyisubioeylokyy or t Wrcaboofclitlhgfonyxggens arbeierndeplgsddonilyxy”,
repl aced wt ubstituents 15 sel ected.from al kyl, hal gal kyl,  f]uoroalkyl,
al kenyl , a?WGH@‘PI}ﬁ%’?Yr bocycl yl , ﬁ@ﬁ@'ﬁ%&@’@y FY saryl, ar aﬂmfgafﬁbwt?%?w > and
het er oar alytroarZRRIAHBAYIBLY'VE EXRABAIRSxysAFbMASK LT | Methydrailkytys(FMRloxy”,
tert-butyl di phenylsi | inHI(T}l'BDPS), tert-b}}utyfg?rrxe}f hylsilyl (TB /Tsﬁ)’fy
trii sbpropalkeiylapysglfamyg)xy”and Tatkynyloxpatlfopy okl ) et hakgdyestlonpsulfSENYxy”,
The term silyloxy" as,used herein.reans acsilyl, group, def i ned ‘herein,
2% 20° appe R o RERIRERY ot ecul AR Oy o AR LS OGHS
abbr evi at FgoMgloxibul fdiloxT and\fhetdhBaraMyloxGhafona ey Bafe likepiesRihedret hyl ,
ethyl, phenyl, trifluoronethanesul fonyl, nonafl uorobutanesul fonyl, |
p-tol uenesul f oAY$ tHER NARBEQ| PHNPMING aphabRthAgredx yefegnde -NHz and substituted
tert-buty : i r i i .
abbr evi af oot [RKes iEREFEhL KEbYn & HPIGAAIR A0S T re o B
appea2® i sulistimehisrsstectcglsfiemothe gaeclp vohsimmgadf dlkgl, helontkgl, fddor&xik@niatkenyl,
Chem stry; this list is Lypi cal I?/ presenteid in a table en itleﬂ St%nda&rd

yl, h 1, ylcarbonyl,

List of ABymyl seibgeclyl, heterocyelyl, aryl, aralk eteroaryl, heteroaralkyl, al
haloalkylcarbonyl, fluoroalkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl,
carbocyclylcarbonyl, heterocyclylcarbonyl, arylcarbonyl, aralkylcarbonyl,

heteroarylcarbonyl, heteroaralkylcarbonyl and the sulfonyl and sulfinyl groups defined
25  above; or when both hydrogens together are replaced with an alkylene group (to form a ring
which contains the nitrogen). Representative examples include, but are not limited to
methylamino, acetylamino, and dimethylamino.
The term “amido” as used herein means an amino group, as defined herein,
appended to the parent molecular moiety through a carbonyl.
30 The term "cyano" as used herein means a -C=N group.
The term "nitro" as used herein means a -NO, group.

The term “azido” as used herein means a -Ns group.
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By "protein-expression related disease"” is neant a di sease or disorder
whose pathology is related at least in part to i nappropriate protein

expr essi oNo(2e12¢n0328expr essi on at the wong tinme and/ or i RCThS20momF3tel ),
excessive protein expression or expression of a 30 mutant protein. In one
enbodi nent, a nutant protein disease is caused when a nutant protein
interferes wwth the normal biological activity of a cell, tissue, or organ.
By "mutant profee ermi "phogpdntyl'aoptphbgihindiasiused bereal ineludts -Gblstahd tsuladtifeed s

it ri mary, secondar r tertiar tructure relative to a referenc il d
tvne) pr ot S BBt o e URshEs PhABsgrotent gl bemnictd”
nmeant a pQeght LiRHALAET RIRY Hontithd @3Sty 3BRAWLnEOYF aligVo h%é%%yfé?ﬁﬁor&ﬁg%l, or

100% By "reduces"” is nmeant a negative alteration of east about
10% 25% alkonyl, #BYHylocarb@yvdyl.5IByerogslyd catyl erdlyly hekaroan,' hdteroamatuyl, alkoxy,

degradati that prefergntially affects,a targete rotein, .such that other
or ot o1 s, gt Bt PHRRARPN A BUER, il B B Ok Eh SRR Rt
about 45%ryB534 ardBi8loxdSheterb@iioxgt h&¥oafallnadkt afidehe®. protei ns are degraded.
As used herein, the terns "treat," treating,” "treatnent,” and the |ike

refer to reduciThg t6rm arRhopRitoaYl ngs aiser disrater refuial/ tor -y MY Brsansds substiatted
therewi th, kt i - ; . |
e et el RO AARBE ALY 500 LIRSS L ARSIt gL
Synpt ons asstiticatsedldcher @wint the heown ophsattialyofedlkyil haloatkyl, fluoroalldd, ubkedyl,

herein, the terns "prevent," "prevyenting," "prevention,' "prophylactic
treat Hent aﬁml, t FrEbeGyRRY Ly dretsroysile diids n@ra{kwg E«e@mu i h@ier@f%raﬁa%fm g a

suscept | baofo e, SRgok Ry RS AREloaty 0 ndr e R e R Pl il
DEGRADATI @htloxy, aralkyloxy, heteroaryloxy, heteroaralkyloxy, and amino.

The term "silyl" as used herein includes H3Si- and substituted derivatives thereof

wherein one, two or three of the hydrogens are independently replaced with substituents

15  selected from alkyl, haloalkyl, fluoroalkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl,
aralkyl, heteroaryl, and heteroaralkyl. Representative examples include trimethylsilyl
(TMS), tert-butyldiphenylsilyl (TBDPS), tert-butyldimethylsilyl (TBS/TBDMS),
triisopropylsilyl (TIPS), and [2-(trimethylsilyl)ethoxy|methyl (SEM).

The term "silyloxy" as used herein means a silyl group, as defined herein, is

20  appended to the parent molecule through an oxygen atom.

The abbreviations Me, Et, Ph, Tf, Nf, Ts, Ms, Cbz, and Boc represent methyl, ethyl,
phenyl, trifluoromethanesulfonyl, nonafluorobutanesulfonyl, p-toluenesulfonyl
methanesulfonyl, carbobenzyloxy, and fert-butyloxycarbonyl, respectively. A more
comprehensive list of the abbreviations utilized by organic chemists of ordinary skill in the

25  art appears in the first issue of each volume of the Journal of Organic Chemistry; this list is
typically presented in a table entitled Standard List of Abbreviations.

By "protein-expression related disease” is meant a disease or disorder whose
pathology is related at least in part to inappropriate protein expression (e.g., expression at
the wrong time and/or in the wrong cell), excessive protein expression or expression of a

30  mutant protein. In one embodiment, a mutant protein disease is caused when a mutant
protein interferes with the normal biological activity of a cell, tissue, or organ.

By "mutant protein” is meant a protein having an alteration that affects its primary,

secondary or tertiary structure relative to a reference (wild type) protein.
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Smal | nol ecul es may pronote degradation by directing a target protein into
the ubiquitylation pathways. Proteins with N-termnal Arg residues are
recogni zewlolzg12z0033seci fi ¢ set of ubiquitin |igases, causiPOg/USapILH42535
degradati on. Degradation nmay be induced by 20 attaching an Arg to an
inhibitor via a linker so that the protein would now appear to have an
N-term nal Arg. dutathione S-transferase a-1 (GSTa-1) was chosen as the
nmodel pr ot ei n, Baidnlemhed iy meantagadit(vEA)temson heati Indst bbdw rl Y&l GUr, @5%0P0%EA
forms a C%@I engwg/dduct with the active site Cys of GST as shown in Figure
10A. Modi f?¢al’i oft '8f the carboxyl group of EA has little effect on

i nactivation (ByOWRCcAOG mehft Ahedatil@Mdratich SYRAUARBLER FHYA 29 S0 Fizgure 25
10), its Boc-protected precursor -Boc3Arg (2, Figure 10) was synfhesi zed.
Degr adat i onl@s. observed with EA-Boc3Arg (Figure 5). No degradation was

observed when the protein is treated with . Oor -l inker (3. Figure 10),
O e e o IS sGr g R a3 G et b Bt enars e, B Pkl
reticul ocyidgsin, duehahat Gatser phsteil bre3ubstastidls. uA fReeo Nt Beeddiembbdittcat, 59

i nhi bitor was synt Qesi ged to test t he generality of the 30 degradation
phenonenofan TheEHSE 3PV 42 dn 1§ ¥oul §70apistyo 0 pag-taaaeted aroshes yadegteded t h GST

(Figure 11). Fyr- - il ST a- w i d A es
fromNH 3T3 ( |Sg%%g3%%?%ef§éer&geg%%’st an st?%gﬁéile%ﬁa?‘ %Eg%gilrl%enfénﬁéﬁg%d
degr adat i egdudiagSomeicli@pamg aodisotier nad/or ayoiptdnne akdogard thetevidCtit ngillwbé h
GST-a-1. WD 2012/ 003281PCT/ US2011/ 042535 | .q/:\gdi tionally, an E. coli

di hydFbf ofBRTECiHE R ad BopeDRRTCaECY rTH PR TR TIPSR dlornast TeREC t o
test the gepgkalidotder0 on@beﬁ%&?‘ﬂlﬁgﬂﬁ% s PlatheR-be R 'le?elﬁgﬁﬁ’l‘ﬁ?a‘tgd. c

i nhi bitor of DHFR with poor a ¥i ity tor the manmal i an gnzy s. TWP can be
readi ly nodifi &d etedt hacidh; plsittrinon "mevethé Brevengngy' t'lpreveteon,! dipraphylaotiency
and selectivity, (Figure .1, 5.caonmpoynd 22). TNP-Llink fl uorescent es have
been usea retmetystad eyt 4557 BERER PGS ATOPBIET 18 f5elOITE Saiieprtdh pr
lysates. Lomptidaitd YubjbdewhdldgeLRdt 1R PRIMEaNriSOHFE ARdeptiMi ioSdAepmepad ent ,
t hough dissociation is very slow (T112 -20 m nutes). See Figure 6. As
an adti t i dhatdeesiegnddioneDHFR was fused to green fluorescent protein (GFP)
to nore r il t ke EA-Boc3Arg, TMP-Boc3Arg induced
the 10 de%@dé@@ﬁﬁﬁmﬁgﬁ?@%&“ﬁ&g{@ﬁn (Figure 6). Neither TMP nor

TMP-Arg i ndUCeSnﬁﬁQﬁ@l@@tﬁlb@ﬂlayW]ﬁ'bnM&Sd@g&@dax’ﬁi@ﬁtﬁ}ﬂﬂir&bﬁl@ra/@ﬂgétnprbféﬁl ahsanse of
inhibitor. Inportantly, a covalent interaction with the target protein is
not requi Bliguitylation ppr%maw-n Rrotaing atitho N-termigab e cispideesnare  Eicegniardk 8¥sed.

eDHFR- HA- . - .eS- i 1 > J fal o 3 in
COER: H OB SORRIRLA SRR, L LR RoRTRy, VRALAG PR RLAI 61
DHFR- BA- Grtitachirgnisil Adg toan Gatdbiter viga dhkérfse thatier pratein wbolslamey dppeeli thhase te.
Thus a single nRNA is responsible for the production of both RFP and .
DHFR- HA- GBRterngigak Aeg Qlugathigne SHtansierase opb{BS hedy avas shasss s dhpaods piriedd i n
all trans Il s 1t . t I i1 reen
1 vor cacohiEERS L ki GATAI0R, ik OE B EIDY PERTOARZ b RFerflg RS w0
qguant i t at asteverstagys f IS Tt dxeshdegriadature M0 20 Médi DtHten dAtHFRrboxyl gupdfEA | S
and real hi ne. A_40% decrease &f eDI—IFIiI—@;%:arI?@&%S observed _in hours in

' )

5
the preseftelte cHectom gty paendigradVy bip PRhssize EayArgik F1gyse

bl ot thH1Q ; Iz ' I ' wth
021 10, 0 oshi R Dok s el Mucon st s, s,

apopt osi swas obencdntitaEAaBec:Ape (logdi8 5 ).uMoakgradatserr wds dhsetviey peen bhagrotein

stai ni ng and PARP. cl eav .. Thi 5 experinment denonstrates th .
TV BocSARgTHS eIt ERa BRIk i R R aLa e uaieg & AUGR it togHaon
abundant ;a5 g6derRidQh §shtck ProhNRti6@BERES HREaaColdeNGes T3 cdigportant 'y,
degradati on was nuch faster than commonly observed for RNA . The

ability of EA-BoesrdBeoAdetinkueGehddubiterwsasegmhesizddottess theagenesatityodf thhol e
cells s ,al so. investigated...A ,30%depl etd on in.the GST-7c. signal .
obser o feErdRuoRgREhetdiRe TOERAEERY Fh b0 B pkFy M MG
Boc3Arg npiigh 13N FRBHCAL-RDEIPRE OSIB-oP! Ha8irBadiBV&gPaded MilYQites from NIH

3T3 (Figure 11). These results demonstrate that BocisArg-induced degradation does not

depend on the nature of the ligand interacting with GST-a.-1.
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WO 2012/ 003281PCT/ US2011/ 042535 Prot easonme i nhibitors such as M 132,
| act acystin and bortezom b bl ock Boc3Argi nduced degradation (Figure 13).
However, woghevoosasiiecul ar wei ght forms of either GST or peDHER1di0sR5BDL
accunul ate in the presence of proteasone inhibitors, suggesting that

ubi quitylation was not required for degradation. H gh nol ecul ar wei ght
forms still did not 5 appear when deubi quitylating enzyne inhibitors
ubiquitin al dehyld'eiooally Uh AMewé di]mdrouﬁt&aﬂe wadinbtagper (ﬁt&ifsib)rmldi toimieith dpoins (TVIBL i s
anlnhlbltor of USP14 can ten be difficult

i qui ty) SO Vet HeSECdYahs Erien e 6 Bgbeetgeot HeSHgtion o OPanp Pifdices

degradat i gihifior OPDMER 36kh B6& @f‘ﬁﬁlt§9}fo@t%%§rhnﬁﬁ§rh%&y%'i@50met da@nbd Rallily S
i ndependent of the ubiquitin pathways and therefore "distinct from PROTACs.

10The ef f eodgicdfat TiP-BosiBenr gf b B teg stithbktentign of p@mnd/ssleemmc(&;@re tlhe

association of T F ncrea s t he in b not
Shown) . ASSP R 2R SRR MBERFIT B o ek BBt S BB
TMP- | i nkegsioai @bteins iINRIOPAnd dat dyshret. ShpuvidntlyatheaxRectied baiveend ¢DHHRR and
modi fications of the 4 position of the B ring extend into solvent and

t her ef or e TW&R/® nnegcmalgﬁnblﬂeo@lfdessp@amn tsrvémaﬂ(ﬁw wﬁva%)r mipvRs).| peedogtedst , 15
a smaller increase | erv senc of .T 3Arg.
R R A e e R
PROTEI N- Bhidid NeudVl)l B5bk&ESe  degradafibe. prigkei PABSAARY TRieBobeAref iddieed the
invention are nol ecul ar structures which bind target proteins. These

prot el bAegIrdagioRDPEtSe SIEFt e DO @murg o} nikieithes s npp TP ghéndpged
conpounds g?ér%@]a%n' RYE WL Od%%]f%g%oq{ A &Iﬁetﬂe'\&]}g&% Sk &Br.t %

el enent s e conpounds € Ihvention. n the pr el n-bindi ngy noi ety
of a corrpcmmﬂkmintéﬂaalonnwmntheaﬁrgbupﬁd&umnatgaquﬁédtar get protei n it presents
the tag to trigger the degradation of the protein. In certain enbodi nents,

the protein-bi REAHY de8radeiians iy pdolessliveyas ﬁléﬁ]aéwqd of BHERCHASGED e u¢%ss
defined by, né%%@a Qgthtﬁzsgosgfnﬁ%?tIggmug?égcé@%ﬁﬁ&ﬁmg?m éeblcmpkf&g:_oﬁstm# BRddrar

wei ght fro out 50 to abou nding affinity of greater
t han &boutortib dt 4 GV plemdtar gath PHItReHA-OFPi trarstaon. ocTheidy adihegingfrhialni ty

in an adva eous ,.enbadi i re r.than a 06 M.1..Th | ar
wei ght 1 n I OR SRR AEaGirs 1ERbE ARG ek abus Dbt sy oAbt ot R0
The bi ndi pey FHHFRUHA-GHP, 3oMke sRA¥RNhASE 88 Dol pRITDIAGIsHBNE beS plideadein Lhan

about 108 M 1. The npl ecular weight in certain enbodl ments i s between about
100 and abeutfecedodls. Changeal igotht axlgeive prtonseiies of radi aeyd gmneﬁlnose&v;ampeb@re

el oL, RsCRel, IOV Ofuflcl FHRES 5 LGRS0 bl SRl
2012/ 0®3284 BAFRIBAOGEPQA 28988 cells and real time. A 40% decrease of eDHFR-HA-GFP was
observed in 5 hours in the presence of 80 uM TMP-Boc;Arg as determined by this assay,
anti-HA blotting and anti-GFP blotting (Figure 6). No degradation was observed with TMP
alone. Importantly TMP-BocsArg did not display cytotoxicity or induce apoptosis at
concentrations up to 135 uM as measured by trypan blue staining and PARP cleavage. This
25  experiment demonstrates that TMP-BocsArg is cell permeable and can induce selective
degradation of an abundant target protein in the context of a whole cell. Importantly,
degradation was much faster than commonly observed for RNALI.
The ability of EA-BocsArg to degrade endogenous GST-= in the context of whole
cells was also investigated. A 30% depletion in the GST-rt signal was observed in the
30 presence of EA-BocsArg in two hours (Figure 12). The Boc;Arg moiety can regulate

endogenous protein levels in vivo.
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M_ogP (cal cul ated 1 og P, based on the Ponobna Col | ege Medicinal Chem stry
program C ogP or using Ml ecular Design Limted MACCS and | SIS based

progr ams WbagR/0083gP (the | ogarithm of the octanol /wat ePCparstoiilioa2s3s
coefficient) less than 6, sumof N s and Os (a rough neasure of H bond
acceptors) less than 100. 5Al so target protein binding el enents can be

sel ected based having on at | east one the follow ng characteristics; |ess
than 5 H bond Boraseme Mllibess stittans B0] 32CIageRystin Mub ittdzossb blogk Bgc:Atgn of

N s and O s ough, .measure bond acceptors), |ess, than 10.. Al so
Nargat or e deerataot BREE 1oL HaRehe BERem et hucta il PR P RS oy o
combi nat i @PFIFRI did@of abdPMINg ﬁhﬁfegﬁfeﬁéﬂcétéfcﬁﬁotéﬁ&ﬁetihfﬁi%itérsﬁsﬁ%%ig?gits1

MV | ess than 10 500, CogP or MogP less than 5, sumof Ns and Os
rough neasbiqeityhtios e dotasgeptdofos Yegradationh drighm¢le¢yhdmekightGoans s Aid maty.

Dr ug livery Rev. 23. 3-25). ln.certai.n .enmbodi nent s r ot ei. n: bj ndi ng
moi ot 1 2s. ATV SR g g e PG R A AR A AR Rl ey
are not hiyghlptotehaneadhiditoRQI@AT is Aarighibeaddf YSRLHO MG it Biofiliebddidycuttiue t o
the size and hydrophobicity. Al so one of the other key 15 properties of
target pr 6¢teftn Ubigydylsgor ée*/@ﬁt ebscgvatioas ssugsesti (that r gicatBageAtn g3PW! eiFBCARtNi ch
are stabl Lk hi f 4 [Wey]P ue
fo the nedsbol A B BRAE 191 ARTPEH-EhHy oF HhAM AT i fIcPRARARA

pol ypept i deiqaitiai pathw2gptndleeretbichinigbt fioh PROBAGSI tive to the physical
properties of an enyironnent are relatively unsuitable as drugs due to the
poor K ol ogi caITﬂgt?;%iCFSi P?ZTMR@QC%&% fony thee St&ﬁ@%dﬁr elBHBgvaifP%tﬁXP?‘itVi’vﬁ hi n
cel I's 20 andciafiéh HCTMPADRH EBHER MERRQY wémglfﬁng frbggh :B\ée«fib"@ [Wata not showfJTEA

exanpl es of nol ecul es which have noieties desi a target protein

bi ndi ng ebientenincraast isddscvedywhoh eDHFRs s aratedplithanbthsr $¥Pebiled haretybTNH-ng

and/or inhihjtipn of various proteins functipps,. for_.ex | e; et.hacrynic
2e o tr i HEkbsnfotisp S et iediem it v Benions bt G iy ion BB KBe o,
C avul anat@enP@RANR S R BRtcféR HOSREUDHSc SHENs 88 the affinity of TMP. In contrast,
4',5" -bis(1,3,2-dithioarsol an-2-y1)fluorescein, p-am nophenyl arsine oxi de,
p- ani hophenyphallesiinercoi e stabhity gp i abservpdl, in cthpt rpsanke odn P¢:ATg.ovABEsat i n,
proscar, indinivar, .zi t L-372, 460 .(J. d. 1, 401, 1998),

P bonor phi RBCrR gfeis PR PR U e RN RS ot r ol e, ol ozapi e,
hal oper i deROTHINtBOED NG P@IETIESdocar am phen, thi obenzof urazan derivati ves,
06- al kyl guani ne derivatives, and 02- 30b enzylcyto sine derivatives.

It is evident Thompratpia-tindipg moaskss of dbpivention aiguneleatlar Egipreyhichitind of

oot oo, (g A Vbl b BB IR S Reis BT HALAYES e RO KL, Bl 400
t hese2(pot emmp@indprodites inveitich agd poivédd e liskait Ibusideatthae tofo tlb@cpstofhd al

ease with which such moieties can be di scovered using routine
exper i menfAPPYds of the nysptignnfydepithg rﬁ’éOtPlﬁr)%WﬁP%r’in‘?lﬁté’l @fgé orporndr9f &bl es

used in Veleniftbikds RN LSk Edf%if&yrot%ﬁ&qgm%&t@ﬂl\éitﬁgw@@%@ﬂ th@RBS G ldntShavher e

a biological effect Is genera
protein.

In certain embodiments, the protein-binding moieties are derived from small organic

25  molecules defined by binding to a predetermined target molecule, having a molecular

weight from about 50 to about 30,000 and with a binding affinity of greater than about 10’

M™ for the target protein of interest. The binding affinity in an advantageous embodiment is

greater than about 10° M. The molecular weight in an advantageous embodiment is

between about 50 and about 3,000. The binding affinity in a more advantageous

30  embodiment is greater than about 10° M™'. The molecular weight in certain embodiments is
between about 100 and about 2,000.

Also target protein binding elements can be selected based on having at least one the

following characteristics; less than 50 H-bond donors, MW less than 5,000, ClogP or
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5 Exanpl es of conmpounds of the invention are fungicides, herbicides,

pestici des, al gaecides, insecticides, anti-virals, anti-parasitics etc. In

addi ti on wonprvmoazsiof the invention are al so nol ecul es abirasta 1/oe25a5

coval ent bonds with the target proteins of interest, such as suicide

i nhi bitors. Exanples of well know drugs able to from coval ent bonds, are as
follows; Ldeprenyl (Gerlach, Met al 1992, Eur. J. Pharmacol. 226, 97-108),
Orepr azol dl{ddgdbwdelvpla@dldg\¥P, 188d onChi rPonkivar Guldepki MedicinaD Chasu ) pagchm

addi t1 on FeEsisioVilsRgnp s dotnied Mo 8 BBHSI st rumos ot Togher
smal | ol agul @R rilkRe W tHeQ R TWaRY %ln%‘%n Qe@@rsleseqetsfth%tsl ot Rr'sViid @Y $a

proteins. Al so considered conpounds of the invention are enzyne substrates
that are gl maswowalbebardeacaedoisylepy ibneil B (such as farnesyl ation,

phosphoryl ati o | ycos 1 re where e nat al
enzyne§)subst ra ésoq%ygﬁg%‘%rel% nﬁﬂlgsetﬁ]eéﬂeng ?,93‘39 %ftaed ba e)oirh S ttl]ea%& Eéf(;ETS
OF THE PREIohihBtMRhdWsiMek;BISE than 5 H-basdesorfMAnRss &ragest)opcmgeldir -MLogh ng
noi ety are nunerous and are selected fromproteins and proteins that are

expr essedlqsrrthanéewm efitils apd &Y's @trouela@@asalr%oﬁlﬂrb@ﬁd afceptoss)desyileacds 20 i s

avai |l abl e vmth t I m no
aci ds greater f%,\oﬁwt%m m?qn{l%élrs&%é&tci %e s@%eﬁég%%lsegd %n gg\?lﬁ? al gﬁr ‘s)l{or%f
target pr Odirﬁbllnstlon@trtyf the dbédwing rchetak gty tidst ¢cs§ ehdrs 5 di-dotidgeirs, MOV less than

degr ag di ated by the conpounds of_ the invention. Those of i

i nter v 3&5]%”5198&0%}41&%%%8 PP &M 9f Hrss@‘éjsg) G r%gge%%gufﬁ' 8@32?' g
i ncl uded, a@le orgjté'sgtﬂa%t% @isiRas €SA Ofooyi A, Drrlge &t%at RevARY, pagpsi tic

nature, metaboli'c 25 di seases, aging, environmental “di seases, genetic

di seases, |i feIrstc;cttemdﬁmbexhwntsAlps«ztemrlmnéng maicgjes siravdiffbrear érornnvpmptléed; in
performance enhan nt ar | so ets, suc ose,involved in rowth
Prd devel Biptan noansay s Ratt b bt M5k At 6T By ChRSSeph iplabe tit g lrbbses
cont enpl ahiedriRe hés art §0(Bf did& Wkl%@tanti ﬂi&‘ﬂfﬁﬁh@'ﬂwﬁ& eAloVdne bF M2 oftibr! Vey CW

HPV, HSV, hepatitis, HBV, HCV, GV, influenza A, 30influenza B,

i nf | ubhzapEpertiss wbvareeiswatein bmémgrqlee@lts @nthp oteability aelatigbis) arotq@mﬂ whichi¢ cken
pox, RSV, ¢ ron virus, adenqvir.uses rarlgf%l;denza 3..C

Dokt ol e VA Hron? FERRY 1 A3 R RAL 20 ariTRER, Sre BHRACHS Bl

pr ot ei n- bhfaditzlﬁﬁ angavettmﬁuret cdrfi@rm$tibh @€ thd fovdat folypepiidld Elinih. FIptides: aliiBugh
2012/ 003281PCT/ US2011/ 042535 Receptors: _CD124, B7.1 and B7,

TNFRLI( p589", aSTHPRAIVE 50 35S PigesiqaBasoDCE s SHeloKTONAICEY alt Tk vRly Gtisiite bhm @
ot her par h&g& Qué B t‘hQﬁece {)Bglcﬁr %@&Hgﬂé’rﬁm ﬁéhfeégﬁ%h?{ 1?10&?&%1 W’ceﬁw

receptors opam ne teins, ie stam ne receptors,
chenoko neaﬂicbﬁembOC(ﬁ]sldéMCSMBuﬁ:ds dfrtlgeamdenttMR and simlar, CD4, CD5, IL-2 5
receptor, IL-1_receptor

TN -alp VCAM . VLA-4 jntegrin,
sel ectins, CD48PEHAGEMDIRS gﬁ%? San N&%’ﬁt BPsetlePé@PIF%df FVEKFERE Hetdhay,
vascul ar Sﬁhgﬁigh% chftht %61%’1\@141 Jré‘gtrﬁélecﬁéé’ LAG! Mol RERPT Qlectdd %ro%ﬁﬂﬁl Lhaost er

protein inhibitor, angiotensin Il, glycine receptor, noradrenaline reuptake
recept or, indaitel 6oth aifi marrcemeptomlm frmmmroopeﬁtrl @anhplandthaeoremt orid, adenthspne,

receptors uriner . tors Y1, P2Y2, 10 P2 Y6, P2X1-7 KA a
ecept o TpeNR st et LIGPEGivhe QUnendeIe I bRA Ry PEaHbniet
receppor, cérﬁfa&ﬁfdhnsﬁcﬁc%@t ar5'-vig1 32, MigHearMPh-D 8EFRbRIsceih L Harh RO r@[arﬁh@ha
chain and the Toll-1ike receptors and human honol ogue, FKHR and or the

human honexidgueematophanylarsmgf oxide, sohirosigeacid, @pmﬁbsenamml-tométaéms OTOSEINIG- COA
reduct aseindlmvarv A f% ?o%bolg-S%iElg('j a(s.'fe l{/lgﬁ) €chem 41, 401, 1998), apomorphine, N-n-

propylnorapomorphine, dihydrexidine, quinpirole, clozapine, haloperidol, nitrocaramiphen,
iodocaramiphen, thiobenzofurazan derivatives, O°-alkylguanine derivatives, and O*-

30  Dbenzylcytosine derivatives.
It is evident from the small sample above that numerous examples exist of

chemistries that could form the basis of chemistries for protein binding moieties. Also the
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15 PDE |V phosphodi esterase type 4, PDElI, PDEII, PDEIII, squal ene cycl ase
inhibitor, nitric oxide (NO synthase, cyclo-oxygenase 1, cycl o-oxygenase
2,5-1i poxygenea®328ir ypt ase serine protease, thym dyl at e PEFrUSh@I®425pHr i ne
nucl eosi de phosphoryl ase, GAPDH trypanosonmal, gl ycogen phosphoryl ase,

Car boni ¢ anhydrase, HV 1 protease, H 'V 1 integrase, influenza,
neur am ni dase, hepatitis B reverse transcriptase, tyrosine kinases, CD23,
tyrosi ne hmma@eszamp56fﬂmkqp@nﬂ@ﬂqmomnmbp&mgpmamﬁmdshymmmgemaﬁ&m]gﬁﬁnhAP

Ki nase, interl.eu nver.ting.enzyne, cas ase HCV, NS3 protease, HCV
NS poua Dt Ten bl SuoRiRlE ey BIRE BRipE S octeseiiede. s i nowi r us
3C prot ease, h@Bﬁ\%Pul%lsme e&e“ﬁ%h@m( HRMidh) shfaft e@stSoul&Y LobEJal %{eh‘f@ry( CM\/)
pr ot ease, pol ri bose) polynerase, cyclin dependent kinases, 5 al

reduct aseagmmﬂtbratl,ofogd @dm@n@emhmwawsm@erd@amoml effict is generated

farnesyl t ransf.erase er era tra sfer el pner a oso
hooord | ERRBHE 87 B IS BY PG lon ai® R TR herb R RS G T M R3S
Transport ﬁfséctlcﬁﬁﬁl Ahi-GiRag) @ﬁﬁ-,paﬁ@rtrbs ekann @h@lthﬂUd)ﬁlbOLdfd@ Of fRSiheénding ard AER) ,
protein P—glycoproteln (and VRP), bile acid transporter.

| nsect i ci B®ldcyleyableefapmn é@V'ﬂ}l%lthﬂéS walddhe é’cﬁeetzmofﬁﬁlﬁ@éwf@@ﬁfa%ch #origaxannel
of 30 the, n%ﬁ’@:sgaéx%ﬂl (fégloq’r \kg?kﬁ{@r&}gés atfi& % ﬁp%\’a?e%?nogﬁc?ssg e as olllows %
vol tage sensitlve sodl um Cchanne CI umrel ease Channe h
chl grl dle ddslaam;gl(éellrlzkdemh{eﬂaile99:ar1§m1h] @harmmicels 2aac97uu§)p©ﬁiepﬂaz@e/eﬂgwden C ;

I nox ase, adenyl Qsucci {e s et ase or rino n _oxl dase, an
onol o ue N <Dk e PlpRBece 2y AtAaLEn GBvalRse §hIac PeTPRD AR 0AE35
Targets fopanbi,-Pardsidous Or uidRY & BRI &&Lwa&i%olé&ne%hé@ru onsRIcR4ise NS

of the sterol synthesis pathway, Plasnodium dihydrofolate reductase,
dihydrofohwmbmnﬁduh@asmﬂhymkmykakaowym¢mmsecqmﬂﬁmMOnﬁnnabﬁmakﬁM@ham@euknomn

due to nutati.ons, .in the e for this enz heme rase, dro rate
P S ARA R R R I e e Y g o R

reduct aseg QS\}Mén*ﬂsr r}ﬁo&lﬁyﬁ ﬁfo@éiﬁé/ kﬁ%l@ a9 ffaﬁlgﬁzlét{o\hp @H&b’%ﬁ&%la’ﬁo’ﬁo gry@wﬁﬁ%ﬂt andn

i deal candidate for destruction due to its |ong fe and I'ow turn over

in tripanesemdation), Whereahsmtivabenzymggebstede tsrrmdlﬁﬁémswck Rrveyethpiait powigins
which is a farget for herbicide devel opnent, would al so be of value in the
developne%tg%f anti-parasitics for parasites of the phylum Api conpl exa (ie.
Pl asnodi umARGET POFUIRIE CROMEISPBINDINGMOIRY vum and Toxopl asma gondi i) as
it absent from mammal s. Targets in a fusion protein include, but are
not |imted toTaest, ofmhRFtargsmmteI@mdm%ﬁmiM@ numerous paf ¢ selggted hiwm
subj ect

perfornan@%%]#lé J%F% ggg%( %ﬁ%§%$§ MH§%¢ﬁ%ﬁgggc?hyggggpgﬂﬁgkﬁywna§
and/ 020 or g;aauaﬂmblé&lmmetﬁeh@ﬂemdnmqiremm inbiudbs ali ecquonsis A€ aatindaeddy glehter
traits which a cel /or organism has in soneé&art These performance

char act erglaﬁféyob%ldpmé@g?ﬁ P?Pﬁldﬁ% HaFowdp 1aspastial oiish Ahitangat BiokE e AHWsPio&dn fith
cel I's and{Ql,-QfQamiis e w%&p f(qodersg%da{q@& SRAiANER XA RRIObE m%véﬁtﬁm

consi dered performance characters are | ower col or, fragrances, specific
shapes anahmalmﬁsxxmlomganumwsmsuthmamcatgnaﬁdaﬂmgﬁmedwsemsbﬁm&spstamge
growh rate yield 20 ast. .Thus erfo

t 1 hol
Shoratt eotnhiagdy B iR AEROPlr VBT il E Rl MRSy kRS
used g5t hgfsedsBs targﬁlgo "eﬁ@i%&frh&l@alclflseg%' g@dén@ r(ﬁ’%ﬁ&‘etssh&r Styl@ difasdr @Wﬁﬂo&ﬁh of

est hetical val ue Iook taste, feel, snmell and sound). In the case of
fl ower cofasgety disr wolyad e@tm@mmcemha@qemenh@repal@@ dingstsi puahl ssethoper t he

bi osynt hegl .05 if L RYARGAE SeveSFHRLENRASy 20 BRLIPRURRIM: | ne! udi ng

Examples of viruses contemplated as targets of the subject invention are HIVI,

HIV2, HLTV, CMV, HPV, HSV, hepatitis, HBV, HCV, HAV, HDV, HGV, influenza A,

30 influenza B, influenza C, rhinoviruses, rotaviruses, entroviruses, Ebola, polio, chicken pox,
RSV, coronavirus, adenoviruses, parainfluenza 3, coxsackie A, and epstein-barr virus.

The following are example of targets of the protein-binding moieties of the subject

invention, which include:
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25 hydroxyl ase, anthocyani n synthase, di hydrofl avonol 4-reductase,
flavonoid 3', S hydroxyl ase, anthocyanin 5-aromatic acyltransferase,

UDP- gl ucose:20fdmszsmoi d 3- 0- gl ucosyl transferase, ant hocyamius2011/042535
rhamosyl t ransf erase, anthocyanin 3'-nethyltransferase, anthocyanin

3'5' -nmet hyl transferase, |eucoanthocyani di n di oxygenase, anthocyani din

synt hase, ant hocyani n acyl transferase, chal cone synthase, chal cone

fl avanone i sonBeespiqrs:3ACI9124, aBiiilornmdSBT, andNER1ages5)onENEBAS (e e BdBax,
targets of .t he subject .invent.ion involved in performance, char eristics.
I addi ti BHOEEORRENERs S R0t Aa DR indrinra 18 B RN BRF R gar S OHOr £ he

proteins RGNV edxicR2t ST e@EdRdS ORoPiminBere8XRERS T YPoRins! B Gy Nhiigskse and
other proteins involved in the production of flower color are also
consi der eteceptptpe cherndkind eccspibjse A KT 20 18/1@asR R BndS20ddy, 0426 IS, 1L-2

i nventjon, anp of ther | at opy iyelude the R.and.C 1 gene
a1 be ToARIOR s icsp ol SR T, aPERSEC N oS 1H88uT. 5RRTR,
13(4), 476DYBRD40L, nc@dkHinPObeNt kdtkepfony, g ®as/MAFBLRIERIOT phthevagubigetilar

invention include targets as described above but also targets In all.
eukar yot i endsthphial sgfﬁW%. 1Pcfﬁ‘étﬁf,i BKYtPEIR g EICEPiaki SHCTOpOAYr ftrentfer meotem eltibiteraar y

and envir i . IR '8 a i , ul es

ahi ch ar e et v e, fSip G R Re ik FouEG Feebbr Sndd B, BB %2

her bi ci desgurapdpitidyiY adrsl, re@optor, padeassihe ascep@irowplrinteg ol rategptas ardYdr P3y;2, t hus

tar geiQ rmlpgcul ei can _be 7s)el ected fromcertain animals,. plants, viruses and
es O

par as .¥.41' R gpe%)p(_tl adrkeut teetor] r{NGEy "éﬁ%?@?fti’réﬁlae drpgsevilky) s,
anti - par agigheSvitRnkdth Petcgﬁtgr, idfe %r}e%@g‘ﬂ HLDHeud Mt H! @Eég{cﬂ‘%ﬁ&ﬁiw YecBREr

drugs are 10 of interest target nolecul es can be sele fromcertain
ani mal s, vlphasbsinamd tharbdi-tikes rakpiort erdstmam hestodrguna FIKHRC iaph AX lon thde

environnental field the potenti] targets are the sanme as for agricultural
but the aFW%‘a%_ %m?](?g'é%grﬂfrdafz’ 5?11 ﬁéc%qd\f@lgj certain popul ations either
positively as ERz#h&: SaSsPRfoxais€ HRIHEDRGaRALIEPDEUY RbStholRIRESY & e,

where a pog’ul ation has expanded its environnent or where a foreign organism
i s unbesi PR & plosahediesserasstype s YREERDERURDELL | squalaaieexsiase dntghitarh piiec

skilled in_th 8 t tt at thF abilit lto rlmdul ate ti‘?r' evel of 2 s[el ect.ed
t ar get rmP%lgﬁf’é éa%‘} Hav's 0\7\?’8@6?%%9? Ry SPFECTS 1o VEPY R Ve S A eSS Mot
sci ence, prRERE! BgNMiBNe RilMasce PERY alideosidIVPiIPESyBE GAPPE tropariob@mal,

invention relates to a conpound which conprises: a protein- 20 binding

noi ety whBsoganRsphasylase Garbonie arhvdriseniby dmspteasc: RV deteeasiei Biiluenzasaj d
protein, e I i C : r.of ej i ndi ety to
Phe tag, ot i B o R R o b B CICT3, Wil TR

t he at®r epdhickpinesine ampopindphatvtety@irspchine, pIEREEt Kénasx piitedsikam 1 @bniditing

protein in a mamual is the cause, at |least jn part. of di sease or .
di sor der . “FEF: cE1PAIN élré\()dil?lré%t Brot¢ae ilﬂ%ntlﬁﬁ RdVt BellGeer. oy amieniet ¢ he
af or ement igHGHIGATP S trafid¥efa8l, PhinB6irRy St %%%esils)é I%éé‘—#&csfiﬁ 1k VAR N@ISBr QyP

consi sting of glutathione-Stransferase a 1 hydr of ol at e reduct ase

(DHFR), bptottasau ry tomegalof BoNTICMVheprattaanit pbbyr ntAGIP-tikBscllehglgmegeaasecliype 1
| MPDH1), .Bcr- Abl .. and f hjioredoxin i.nferactin rotein. The nt form of

(M qomyateraiandindis 3 Hmheenn e dibBueReeithorg S A i Rmihel™ D)

certapn erhpdlyiRNRrastd)QetdhyRRENIN trafifeda€S ttRnRMse OBRo&lict R sphdpasenbl oned

conpounds, wherein the protéin isS a fusion protein conprising a first
prot ei n aRfFacewtwrigropmetkeiage. | n certain embodi nents, the first protein is

GST, DHFR, SNAE/Iem%TAnPe’ T?arnsf)_'oArlt'e%: Sodium channel, Ca++ channels, multi drug resistance
(MDR), protein P-glycoprotein (and MRP), bile acid transporter.
Insecticide target examples include, ecdysone 20-monooxygenase, ion channel of
30 the GABA gated chloride channel, acetylcholinesterase, voltage-sensitive sodium channel
protein, calcium release channel, and chloride channels.
Herbicide target examples include Acetyl-CoA carboxylase, adenylosuccinate

synthetase, protoporphyrinogen oxidase, and enolpyruvylshikimate-phosphate synthase.
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WO 2012/ 003281PCT/ US2011/ 042535 In certain enbodi nents, the tag pronotes
degradation of the second protein. In certain enbodinents, the first

protei n iIWO@BIR/00B281cert ai n enbodi nents, the first protePaTits2G8%0425ahd t he
protein-binding noiety is ethacrynic acid. In certain enbodi nents, the
first protein is GST; and the protein-binding noiety is a thiobenzofurazan
derivative. In certain 5enbodinents, the first protein is DHFR and the
prot ei n- bi ndi ngargoisefoy ans-pardsiticrétugogaviclvpdeni watudee Lelshmaerat arateins of the

enbodi ments, .the fi.rst rot n i s. SNA t he ei n: b|n in iety is
o’ 06. al KyFishaRT v B erDYST Funeiod ety ik deRilr, AT YRTORE Eliatn
embodi rrenﬂﬁjmlayhgte s&ﬁﬁlﬁseo(b@ﬁﬁ&t[bnaﬁ rgiétgnceqaﬁvﬁnrtﬁleQB%ﬁhfblﬂ' 1H(ihé1ger{5%ﬂlﬁs I's
an 02- benzyl cytosine derivative. In certain enbodi nents, irst protein

is HALO amynmeche hampr mommﬁrbﬂenddﬁgdm@@y dicky gty | Tgpeingsoraker iovaithive.
See Figur ortant | r.st rote ny "second rotein"
oot r eferob RS BtimgnishS FrbRhiE, Irhhe Bkl AP s ERPH RS
I'n certai repestbmdiafEagas cahidi@att Myeidstradtidnedad ®Sitd Pnamyifdife a8d 16Weurn over in
af orenenti oned conpounds, wherein the protein- blndlngrnnlet whi ch bi nds

the prot efipanoseiRa; Hnasialsorbesn susgasted hatithe shikisnate pathpiap whigh is a target; fgr
certain e W}‘} JEBH&% h{%%t 'Wﬁ&ta'lﬁ% {(8% AR M%é‘g&{e%ﬁn&ﬁ otfha%n%}a%sﬁﬁ%f oned

conmpounds, erein the 6 ent I's bon 0 an oxygen,

ni trogen pératites pf Oh@lpﬁryhlnlﬂd}\p@oﬂmpleﬁh Y(e. Plasmodium Ifalciparingi Cregprog@ridim s,
the invention relates to any gne of the _aforenentioned 20 conpounds,

wher etth t H@VE@\P&MWOPIFWR%BO%M? ftabeend fog) RyMaRL. In certain

enbodi ments, g AVAN KR gx'o?éf%ncthﬁ?dea%t Ql%en&fln{q ) OGRTEBHRACIN AP,

conmpounds, wherein the covalent |inker is am noal kyl'eneam nbd. In certain
enbodinenCiH?wdeL%MQntlon relates to any one of the aforenentioned
conpounds, whe e|n

el usi ve, 251 haizg 8 HoHOUaH HeHILion He (RRIR POHE Forclre BValNgA hdhSr
the af or egaMdMRAAEH of QRRRURES: oWRRIBh. P femaiadBPctdrd BR&cell Sind oPeFdaa " O0- ;
and n is 1-10 inclusive. In certain enbodi nents, the invention relates to
any oh® ofretthescatharagtesnwhishade considered desirable traits which a cell and/or organism has
in some part. These performance characters may be present in other cells or organisms and
be desired in cells and/or organisms which do not posses them. Examples of what are
considered performance characters are, flower color, fragrances, specific shapes and colors
in organisms such a cats and dogs, disease resistance, growth rates, size, taste, alcohol yield
20  from yeast. Thus performance characters are generally things that are desired in cells and
organisms used cither in the production of desired products or in the production of
esthetical value (look, taste, feel, smell and sound).
In the case of flower color (considered an esthetical value), the proteins involved in
the biosynthesis of flavonoids, carotenoids and anthocyanins; including flavanone 3-
25  hydroxylase, anthocyanin synthase, dihydroflavonol 4-reductase, flavonoid 3',5'-
hydroxylase, anthocyanin 5-aromatic acyltransferase, UDP-glucose: flavonoid 3-O-
glucosyltransferase, anthocyanin rhamnosyltransferase, anthocyanin 3'-methyltransferase,
anthocyanin 3'S'-methyltransferase, leucoanthocyanidin dioxygenase, anthocyanidin
synthase, anthocyanin acyltransferase, chalcone synthase, chalcone flavanone isomerase,
30  glutathione S-transferase, one considered as targets of the subject invention involved in
performance characteristics. In addition to the proteins involved in the synthesis of flower

color, the proteins involved in the regulation of the expression of the synthases and other

proteins involved in the production of flower color are also considered targets of the subject
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conmpounds, wherein the covalent linker is -(OCH2CH2)"NH; and n is 1-10
I nclusive. In certain enbodi nents, the invention relates to any one of the
af or enentwonet/@8msonpounds, wherein the coval ent |inker PCOMSRI130%2535

triazolyl noiety. In certain enbodinents, the invention relates to
any one of the aforenentioned conpounds, wherein n is 4-8 inclusive. WO
2012/ 003281PCT/ US2011/ 042535 In certain enbodi nents, the invention

rel ates tovamyororixamplasihvd thé crpehamyi gen@dinckmxipmhmﬁsa,ndv(hbgaimfamili@s, 6n2 and

In certain od nts he inven y.Qne of the

af orenentiaéﬁgghecm%%ﬁ?&sbumﬁ 1‘?11: ﬁdégt E{‘? ]gjrﬁ 4(3 ‘@g ‘58% oxi di zed amino acid,
l'i pid oxidati V@tl%%B%ﬁﬁ&l't%eﬁtﬁB%@ﬁl@ﬁ of the 8 c&tUhRonfisR hrf&‘ll?de%rg@ts%‘@@&hbbﬂ ed

arglnlne I n certain enbod |rrents thé invention relatés to any one of
t he af or eaemei prnedsocngsundell ankenyeiia Otgaeum&g P@tmpah ‘@@taergaam dirriulipee, | n

certain empodi ment the iny an relates o ra(ff emahltll1 oned

N © R TR g R e RO Rl g gt RS

al koxycar b@nglectif®ind &ction and non-toxic are highly desirable for use as herblcldes, anti-virals,
anti-parasitics, growth modulators and drugs; thus target molecules can be selected from
certain animals, plants, viruses and parasites of interest to agriculture. In the veterinary field
anti-virals, anti-parasitics, antibiotics, growth modulators, anti-inflammatory and drugs are

10  of interest and target molecules can be selected from certain animals, viruses and parasites
of interest in veterinary science. In the environmental field the potential targets are the same
as for agricultural but the aims are to control selectively certain populations either
positively as in the case of an endangered species but also negatively where a population
has expanded its environment or where a foreign organism is undesirable to a given

15  ecosystem. Thus it is understood by those skilled in the art that the ability to modulate the
level of a selected target molecule could have wide ranging effects in very diverse areas of
science, technology and human endeavors.

COMPOUNDS

One aspect of the invention relates to a compound which comprises: a protein-

20 binding moiety which binds a protein, a tag which promotes the degradation of said protein,
and a covalent linker which connects the protein-binding moiety to the tag.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the excessive expression of the protein in a mammal is the cause, at
least in part, of a disease or disorder.

25 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the protein is selected from the group consisting of glutathione-S-
transferase a1 (GST), dihydrofolate reductase (DHFR), botulinum toxin (BoNT), the
mutant form of IMP dehydrogenase type 1 (IMPDH1), Ber-Abl, and thioredoxin interacting
protein. The mutant form of IMP dehydrogenase type 1 (IMPDH1) causes retinitis

30  pigmentosa.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the protein is a fusion protein comprising a first protein and a second

protein. In certain embodiments, the first protein is GST, DHFR, SNAP, CLIP, or HALO.
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10 al koxycarbonyl and R3 is al koxycarbonyl . In certain enbodi nents,
the invention relates to any one of the aforenentioned conpounds, wherein
R, R2 arwlORB12z008281 - but yl oxycar bonyl. I n certain enbodi memius2otiiog2s3fivent i on
relates to any one of the aforementioned HN- RL R2 HL H 1 | conpounds,
wherein the tag isN, R3; R is aral kyl oxycarbonyl or

15het er oar al kyl oxycarbonyl, R2 is arylsul fonyl or heteroaryl sul fonyl; and
R3 i s hydimnogenin embodimbnts,abe tagi promoites degrediton df ke sepmehproem. rlelcatteim t 0 any

one O e, MGTeTRTLLONSA, Somoynts, her LB L5, Ut Syesrbanyl i R
| nvent i ongfelhaihsteihDiddifg BtfetPis dhRr@iohaae N ¢QREAAPd dimbHts HBe Hist pRdtéin! N
R3 ; R is aralkyl oxycar%onyl or
is GST; and the protein-binding moiety is a thiobenzofurazan derivative. In certain
5  embodiments, the first protein is DHFR; and the protein-binding moiety is a trimethoprim
derivative. In certain embodiments, the first protein is SNAP; and the protein-binding
moiety is an O%-alkylguanine derivative or a benzylguanine derivative. In certain
embodiments, the first protein is CLIP; and the protein-binding moiety is an O*-
benzylcytosine derivative. In certain embodiments, the first protein is HALO; and the
10  protein-binding moiety is an alkyl halide derivative. See Figure 2. Importantly, the terms
“first protein” and “second protein” do not refer to the order of the proteins in the fusion
construct.

In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein the protein-binding moiety which binds the protein is an inhibitor of
15  the activity of the protein.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the covalent linker is bonded to an oxygen, sulfur or nitrogen of the
protein-binding moiety.

In certain embodiments, the invention relates to any one of the aforementioned

20  compounds, wherein the covalent linker comprises an alkylene.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the covalent linker is aminoalkyleneamino.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the covalent linker is -N(H)[CH;],N(H)-; and n is 1-10 inclusive.

25 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the covalent linker is -(OCH,CH,),0O-; and n is 1-10 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the covalent linker is -(OCH,CH,),NH-; and n is 1-10 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned

30  compounds, wherein the covalent linker comprises a triazolyl moiety.
In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein n is 4-8 inclusive.
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I VWWW\W het er oar al kyl oxycar bonyl, R2 is aral kyl oxycar bonyl or

het er oar al kyl oxycar bonyl ; and R3 is aral kyl oxycar bonyl or

het er oar avybmopszibonyl . WD 2012/ 003281PCT/ US2011/ 042536 Tius2@e 08285
enbodi nents, the invention relates to any one of the aforenentioned HN-RL
R2 HOH,,,vwvv conpounds, wherein the tag isN, R3; Rl is

benzyl oxycarbonyl, R2 is benzyl oxycarbonyl; and R3 is benzyl oxycarbonyl .
In certain enbhdctenrtaht anbddiacntapmba irvontioretebtt@so oy anyoiothe afvfrerhérgioned

af orement i oned ounds wher ein the tag is selected fromthe group

consi st i n§°rgpoun % N, B

In certain ernbodlrnents, the invention relates to any one of the aforementioned
compounds, wherein the tag comprises an oxidized amino acid, lipid oxidative degradation
5 product, N-end rule residue or a substituted arginine.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein the tag comprises a guanidinium.

In certain embodiments, the invention relates to any one of the aforementioned

R’ 5
R
O N NH
X
compounds, wherein the tag is "R® ; R' is alkoxycarbonyl, R* is

10  alkoxycarbonyl and R? is alkoxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R', R? and R* are t-butyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned

;ﬁmr

compounds, wherein the tag is : R! is aralkyloxycarbonyl or
15 heteroaralkyloxycarbonyl, R? is arylsulfonyl or heteroarylsulfonyl; and R? is hydrogen.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is t-butyloxycarbonyl; R? is 4-methylphenylsulfonyl; and R? is
hydrogen.

In certain embodiments, the invention relates to any one of the aforementioned

Jﬁmv

20  compounds, wherein the tag is : R! is aralkyloxycarbonyl or
heteroaralkyloxycarbonyl, R” is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and R? is

aralkyloxycarbonyl or heteroaralkyloxycarbonyl.
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Anot her aspect of the invention relates to a conmpound represented by
formula I, or a pharnaceutically acceptable salt thereof, wherein X is
am noal kywenteenosasg R i s al koxycarbonyl; R2 is al koxycacharsgdr/osasds 5R3 i s
al kyl oxycar bonyl . In certain enbodinents, the invention relates to
any one of the aforenentioned conpounds, wherein X is -N(H[CHAN(H)-; and n
is 1-10 inclusive. In certain enbodi nents, the invention relates to
any one of t helmafaenenbodmentsabepoents reldtesrteiany nné of the 8forcrotnimined. 101 n
certain enbodi nents, the invention relates to any one of the aforenentioned

conpounds, wherein n is 6. HNTRcertai n ghbodi ments, the invention
relates to any one of the aforgnentioned I,(}:onpﬁ;lqunds, wherein R is
t - but oxycar bonyl . i
N. : :
compounds, wherein the tag is R® ; R' is benzyloxycarbonyl, R? is

benzyloxycarbonyl; and R? is benzyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned

5  compounds, wherein the tag is selected from the group consisting of:

HN/BOC O—
H H H 0
" N so, ”f{NJ\
NH H
N/N
W/
0
Boc
HN”

Another aspect of the invention relates to a compound represented by formula I, or a

pharmaceutically acceptable salt thereof,

1
o ¢l HN R H Il?z
O/\[rx N‘R3
0O

10 |

-31 -



In certain enbodi nents, the invention relates to any one of the

af orenenti oned 15conpounds, wherein R2 is t-butoxycarbonyl. I n
certain ewbadiznesiss, the invention relates to any one ofCrhs2@fiosmatnt i oned
conpounds, wherein R3 is t-butoxycarbonyl. In certain enbodi nents, the
invention relates to any one of the aforenentioned conpounds, wherein

Rl is t-butoxycarbonyl; R2 is t-butoxycarbonyl; and R3 is t20

but oxycar bonyl wherein I n certain enbodi nents, the invention relates to any
one of the aforenenti oned conpounds, wherein R is t-butoxycarbonyl; R2 is
t - but oxycar bon%el,saﬁénqa&y%?@ carbonyl; X is -N(H)[CHAN(H)-; and n is 1-10
i ncl usive. R' is alkékye&ibbayIn enbodi ments, the invention relates to any one
of the aforenentioned 25conpounds, wherein R is t-butoxycarbonyl; R2 is

t - but oxycar bon{l is #xysabonyusskycar bonyl ; X is -N(H)[CH2ZLN(H) -; and n is
4-8 i n§I usi ve. ,3. n & tajn enbodi ments, the invention relates to any
one of”the afoPeﬁHﬂ%XSﬁ%’ré%ﬁ%ounds, wherein R is t-butoxycarbonyl; R2 is

t - but oxycar bony ¢erfRdh éfibddimbmy yaaimenydn reitdsSto ahf bhd 6HBE Morfmentdaed n is 6.
WO 2012/ 003281PCT/ US2011/ 042535 Anot her aspect of the invention
rel at es temBPQBWHOTRRICIRShiseSEHIEdb)N(Hor ad ais 1-10 srclugivehar maceutical |y

acceptabl e sal §, ém{ne%bodimeétm% ﬁlv@ntion relates to any one of the aforementioned

compounds, wherein n is 4-8 inclusive.
10 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein n is 6.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R’ is t-butoxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
15  compounds, wherein R is t-butoxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is t-butoxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is t-butoxycarbonyl; R* is t-butoxycarbonyl; and R is t-
20  butoxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl; R” is t-
butoxycarbonyl; X is -N(H)[CH;],N(H)-; and n is 1-10 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
25  compounds, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl; R is t-
butoxycarbonyl; X is -N(H)[CH;],N(H)-; and n is 4-8 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl; R” is t-

butoxycarbonyl; X is -N(H)[CH;],N(H)-; and n is 6.
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X is am noal kyl eneam no; R is aral kyl oxycarbonyl or

het er oar al kyl oxycarbonyl; R2 is arylsul fonyl or heteroaryl sul fonyl; and R3
i s hydrogeo.20@ioseseert ai n enbodi ments, the invention relParas2a10/082595 one of
t he af orementi oned conpounds, wherein X is -N(H)[CH2ZLN(H)-; and n is 1-10

i ncl usi ve. In certain enbodi nents, the invention relates to any one
of the aforenentioned conpounds, wherein n is 4-8 inclusive. I n
certai n enbodi Aenthsy agphet df ikeimyerdionrelats ésa tompoyndongresdntddiey afronkibniri oned
15conpounds, wherein.n is 6 I n. certain enbodi nents, the invention
rel ates tﬁpgﬁ?wﬁﬂguﬁﬂy?ﬂ?pﬁbgﬁﬁﬁgﬁ??ghed conpounds, wherein R is

ar al kyl oxycar bonyl . In certain enbodi mentsg, the invention relates to

any one of the aforenentiondtconmpounds, wheldin R s Bénzyloxycarbonyl.
20l n certain enbodi ments, thg_in i 0OMe & Ohe of the
i |

af orenenti oned conpounds,;%? is aryllsul fonyl. In certain
enbodi nents, the inventiQ ¢ & fe of the £Fgaenentioned
conpounds, wherein R2 is 4-nethyl phrany! suld onyl . In certain
enbodi nents, the invention relates to any one of the aforenentioned
25conpounds, wherein R is t-butoxycarbdéhyl; and R2 is arylsul fonyl.

I n ce#%ain enbodi nents, the invention relates to any one of the

af ore ntioned“’gﬁﬁbunds, wherein R is t-butoxycarbonyl; and R2 is

4- et hyl phenyl xuk b@imdalkylencaminod certain enbodi ments, the invention relates
to any one of the aforenmentioned conpounds, wherein R is t-butoxycarbonyl;
R2 is 4-nmethyl Bhemrlsplokpeaybonykor keteroaralkyloxycarbonyl;

R’ is arylsulfonyl or heteroarylsulfonyl; and

R’ is hydrogen.
10 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein X is -N(H)[CH;],N(H)-; and n is 1-10 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein n is 4-8 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
15  compounds, wherein n is 6.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is benzyloxycarbonyl.
20 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is arylsulfonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is 4-methylphenylsulfonyl.
In certain embodiments, the invention relates to any one of the aforementioned
25  compounds, wherein R' is t-butoxycarbonyl; and R* is arylsulfonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is t-butoxycarbonyl; and R? is 4-methylphenylsulfonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R’ is t-butoxycarbonyl; R? is 4-methylphenylsulfonyl; X is
30  -N(H)[CH;],N(H)-; and n is 1-10 inclusive.
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30-N(H)[CH2] N(H)-; and n is 1-10 inclusive.
the invention relates to any one of the aforenentioned conpounds,
R is t-bwocripamsisonyl; R2 is 4-nmethyl phenyl sul fonyl; XPC3/uShifipiasbR] N( H) -

and n is 4-8 inclusive. In certain enbodi nents, the invention

relates to any one of the aforenentioned 5conpounds, wherein R is

t - but oxycarbonyl; R2 is 4-nethyl phenylsulfonyl; Xis NHJ[CH2]NH)-

is 6.

represented b

Anbt teerairegpeatimefits tthe inivextént ictatesrtelaay ese 6i0tha afooerpentivded

f I t II
00T T wherammouRds i o s By BRI o ki RBlom x5S
heteroaratﬁg{ggMHQQggqxhdrﬁg4u§m@m§kgyloxycarbonyl or

heteroaralkyloxycar

and 15R3 i s aral kyl oxycarbonyl or

het er oar al kyl oky@g{tabnwylbodlments the invention relates to any one of the aforementioned

5

10

15

20

25

compounds, wherein R’ is t-butoxycarbonyl; R? is 4-methylphenylsulfonyl; X is
-N(H)[CH;].N(H)-; and n is 6.

Another aspect of the invention relates to a compound represented by formula 111,

or a pharmaceutically acceptable salt thereof,

1
AR
=N ° Nore
on” {4
111
wherein
X is alkylene;

R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;

R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and

R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein X is -(CH;),-; and n is 1-10 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein n is 4-8 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein n is 6.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is aralkyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is benzyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is aralkyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein R is benzyloxycarbonyl.

-34 -

wher ei n

and

bl.e.salt thereof,

In certain enbodi nents,

n



In certain enbodi nents, the invention relates to any one of the

af orenenti oned conpounds, wherein Xis -(CH2)"-; and n is 1-10 inclusive.

I n certaiwoentadsrsent s, the invention relates to any on@Cofuskég/042535

af orenenti oned conpounds, wherein nis 4-8 inclusive. 20ln certain

enbodi nents, the invention relates to any one of the aforenentioned
conpounds, wherein n is 6. In certain enbodi nents, the invention
relates to anyImcnzetaiJf erhbraliatos ghe ntvieotmedretaoespo ung sne eftbe efomerRntioned

ar al kyl ox cerrb%:]pa enbodi nents, the invention rel ates

car bo
to any ong '?‘Hé"éll‘%?l&l?eﬁf ?TBH@EJXQ? ounds, wherein R is

benzyl oxycar bOIH/&ertam embodiMeRt8the !ﬁeﬁﬁ@%ldf'&% any bR€of tAY @fbtrérﬁéhtfo%@t es to
any one of the aforenenti oned conpounds, wherein R2 is aral kyl oxycarbonyl .

In cert ai porepiodi.ersin R hebm'zvkmtvcaﬁhorryél ates to any one of the
af orenent i oned, conpoun

b
D 015) 0505, Pt URTR A sBRt the et G RfRA0 A S SN wtorenitionsdng i on

rel ates tgorapoundpevitdreinRe iah@ngytiond; RORPEURASxy MRS R'R3 i S
ar al kyl oxycar bonyl . In certain enbodi nents, the invention relates to

any one oﬂraihyéowaﬂoewén&1&&@@@@9@%&& 10jpelpave R3 is benzyl oxycar bonyl .
Sln certain e”ﬂPQérﬁﬁ{‘&gbocﬁl\E\&Enﬂs Wﬁgﬂ&eﬂ%r{ %la?e%s% aoioﬁ‘@éf tﬂ@ﬁfo?érﬁérn%ned

af orenment i oned comnpounds car

aral kyl OXy@rﬁpdD.ﬁlllt’ly,lwhelﬁnll%1 iabalzylokexarbaryorryik beﬁi}dl@(ycétﬁb@l"R isand n is 1-10
inclu |ve ain_enbodi nents, the invention relates to any one
of th&d fb?%’fﬁ’?%ﬂ%‘tﬁ corpdhiRak: a%gg‘rl%?n R is benzyl oxycarbonyl; R2 is

benzyl oxycar bopyhincFRpbst FURERAZ Y RAKERIR Y bomPBolr®t rieptGed by i%ﬁﬂul'a VS of-

a pharmaceutically acceptable salt thereof,

/R1
\X/ \X/ \X’NT\RZ
0 AN

v
15 wherein
X is alkylene;
Y is chloro, bromo, or i0odo;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and
20 R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein X is -(CH;),-; and n is 1-10 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is aralkyloxycarbonyl.
25 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is benzyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned

30  compounds, wherein R* is benzyloxycarbonyl.
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Anot her aspect of the invention relates to a conmpound represented by
formula IV, or a pharnaceutically acceptable salt thereof, NHHH H |
X, O, X, O Xyoigbii2/003:4 |1 N. R3 |V 15wherein X i s al kyl enePCY/USg01alok238D,
brono, or iodo; R is aral kyl oxycarbonyl or heteroaral kyl oxycarbonyl; R2 is
ar al kyl oxycar bonyl or heteroaral kyl oxycarbonyl; and 20R3 is
ar al kyl oxycar bonyl or heteroaral kyl oxycar bonyl . In certain
enbodi nent s, t hecdrnuesrhbahmeetk.ahe mventiameladeseo ahy dheofthe pfomentiitmned
conpounds, wherein X i.s -3(iCHZ% "-: and n.is 1-10 incl usive.

compounds, wherein R™is aralkyloxycarbonyl.

In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein R” is benzyloxycarbonyl.

5 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R’ is aralkyloxycarbonyl; R? is aralkyloxycarbonyl; R* is
aralkyloxycarbonyl; X is -(CH;),-; and n is 1-10 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein Y is chloro.
10 Another aspect of the invention relates to a compound represented by formula V, or

a pharmaceutically acceptable salt thereof,

/R1
Soganoas
H
Y. 0 Negs
A"
wherein
15 X is alkylene;

Y is chloro, bromo, or i0odo;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.
20 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein X is -(CH,),-; and n is 1-10 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
25  compounds, wherein R' is benzyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein R is benzyloxycarbonyl.
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In certain enbodi nents, the invention relates to any one of the
af orenenti oned conpounds, wherein R is aral kyl oxycarbonyl. 25In certain
enbodi mrerwe,20te3ismvent i on rel ates to any one of the af @cemsnelilomnsds

conpounds, wherein R is benzyl oxycarbonyl . In certain enbodi nents,
the invention relates to any one of the aforenentioned conpounds, wherein
R2 i s aral kyl oxycar bonyl . In certain enbodi nents, the invention

rel ates to anylmoeetaof erhbeliatos ghe ntvieotiedreBiesdo apy ondsf thekhforenentidded s
benzyl oxycar bolﬁél . V\D.ZQ%;,ZI OOﬁéislPCTgUS 011/ 042535 In certain
embodi menfSNPYHES KREHRTL 1S PE{BYCHBBy one of the af orenenti oned
conpounds, WneIr?éé?ta@eﬂl%cﬁih@ﬁtgﬁhé)ﬁwéﬁ‘ﬁ&ﬁ%ﬂtes to any ond 8f B8 hiRéMeRIHRCI Ment s,
the invention relates to ,any one of the aforenentioned conpounds, wherein

R3 i s benggthpxyndarbemsin RS heregloxatatbentodi ments, the invention relates to

f h f b | :
R o e al kyl ol earBOrDr e SREPRERIT el REr B afy Phe o R NER L O

1-10 incl U&h%!@nds Wherelth qgﬁxtaady[bx@m@dmﬁen%ﬁ,aretllaﬂoxmﬁf&lypm gl ates to any
one of the aforenmentioned c%rrﬁ)ounds wherein Y is chloro. 10Anot her aspect

of the i nveHoiecréparleX it JChhoompdund Iriéineysneed by formula V, or a
phar maceut i cal [y ce%ﬁle&}lﬁi&iiﬁeﬁtg,l the E&%ﬁﬁe&{ relat&'ﬂ}l’a& ohtbfthe aforementioned

compounds, wherein Y is chloro.
10 Another aspect of the invention relates to a compound represented by formula VI, or

a pharmaceutically acceptable salt thereof,

N=N

\
i B

O\
(X H O\(’\?
cl 0/()% G o
)
S \NJS/\/\ )
H NH
N—4

VI
wherein
15 X is alkylene;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
20  compounds, wherein X is -(CH;),-; and n is 1-10 inclusive.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R' is benzyloxycarbonyl.
25 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein R is benzyloxycarbonyl.

-37-



XNAX" NHNIr RN, , '"- N , R V wherein 15X is alkylene; Y is chloro,
bronmo, or iodo; R is aral kyl oxycarbonyl or heteroaral kyl oxycarbonyl; R2 is
ar al kyl oxwyoanteangisior het eroar al kyl oxycar bonyl ; and R3 PE€T/US2011/042535
ar al kyl oxycar bonyl or heteroaral kyl oxycarbonyl. 20l n certain enbodi nents,
the invention relates to any one of the aforenentioned conpounds, wherein X
Is -(CH2)"-; and n is 1-10 inclusive.

In certain embodiments, the invention relates to any one of the aforementioned

compounds, wherein R” is aralkyloxycarbonyl.
In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R” is benzyloxycarbonyl.

5 In certain embodiments, the invention relates to any one of the aforementioned
compounds, wherein R’ is aralkyloxycarbonyl; R? is aralkyloxycarbonyl; R* is
aralkyloxycarbonyl; X is -(CH;),-; and n is 1-10 inclusive.

Many of the compounds of the invention may be provided as salts with
pharmaceutically compatible counterions (i.e., pharmaceutically acceptable salts). A
10 “pharmaceutically acceptable salt” means any non-toxic salt that, upon administration to a
recipient, is capable of providing, either directly or indirectly, a compound or a prodrug of a
compound of this invention. A “pharmaceutically acceptable counterion” is an ionic
portion of a salt that is not toxic when released from the salt upon administration to a
recipient. Pharmaceutically compatible salts may be formed with many acids, including but
15 not limited to hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend
to be more soluble in aqueous or other protonic solvents than are the corresponding free

base forms.
Acids commonly employed to form pharmaceutically acceptable salts include
inorganic acids such as hydrogen bisulfide, hydrochloric, hydrobromic, hydroiodic, sulfuric
20  and phosphoric acid, as well as organic acids such as para-toluenesulfonic, salicylic,
tartaric, bitartaric, ascorbic, maleic, besylic, fumaric, gluconic, glucuronic, formic,
glutamic, methanesulfonic, ethanesulfonic, benzenesulfonic, lactic, oxalic, para-
bromophenylsulfonic, carbonic, succinic, citric, benzoic and acetic acid, and related
inorganic and organic acids. Such pharmaceutically acceptable salts thus include sulfate,
25  pyrosulfate, bisulfate, sulfite, bisulfite, phosphate, = monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate,
propionate, decanoate, caprylate, acrylate, formate, isobutyrate, caprate, heptanoate,
propiolate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, butyne-1,4-
dioate, hexyne-1,6-dioate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,
30  hydroxybenzoate, methoxybenzoate, phthalate, terephthalate, sulfonate, xylenesulfonate,
phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, B-hydroxybutyrate,
glycolate, maleate, tartrate, methanesulfonate, propanesulfonate, naphthalene-1-sulfonate,

naphthalene-2-sulfonate, mandelate and the like salts. Preferred pharmaceutically
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In certain enbodi nents, the invention relates to any one of the

af orenenti oned conpounds, wherein R is aral kyl oxycar bonyl . I n
certain ewbadiznesiss, the invention relates to any one ofCrhs2@fiosmatnt i oned
25 compounds, wherein R is benzyl oxycarbonyl . In certain

enbodi nents, the invention relates to any one of the aforenentioned
conpounds, wherein R2 is aral kyl oxycar bonyl . In certain enbodi nents,
t he i nventd¢oeptablel atdesl ditonasalts ondudefthodedomnal witk niinankatidsompb an bigdrovitiernei n
R2 i s benzyl oxycarbonyl. 2012/ 003281PCT/.US2011/ 042535 . In certain
erbodi mentad o TROBNRE GFIc, ARGERECREY Be GHE RO {8 e s urbAs e
conpoundsgciwherein R3 is aral kyl oxycar bonyl . In certain enbodi nents,
the invention relates to any one of the aforenenti oned conpounds, wherein
R3 i s benzyl ox§uitathohgdes f&i mmgtmiammbeﬁlmgqtahlh@altsnwggtai:id'rc fusttaanes t o

any ong of the .aforenentiaoned gcor nds, wher ei I s_aral kyl oxycar.bonyl ;
0 o aPYPS USR] HRE; GRUPE R RuaREhb st b @S A SBRET ¢
1- 10 i ncl ystaykeum, and lithiufh; @@dioRides efbIREinEALE mdtlIgutD Yl Eign naldgassili®; any
one of the aforenmentioned conpounds, wherein Y is chloro. 10Anot her aspect

of the i nbedexiges pleatheranetpls. wick anplylmerm apd s8enamony, Fndrargamic ymincgsugh
e e et R PRSSISALS okl Bl M, APRLALRARE ol i 1
tributyl amine; pyridine; N-methyl,N-ethylamine; diethylamine; tricthylamine; mono-, bis-,

10 or tris-(2-hydroxy-lower alkyl amines), such as mono-, bis-, or tris-(2-hydroxyethyl)amine,
2-hydroxy-tert-butylamine, or tris-(hydroxymethyl)methylamine, N,N-di-lower alkyl-N-
(hydroxy lower alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine, or tri-(2-
hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as arginine, lysine, and
the like.

15 Certain compounds of the invention and their salts may exist in more than one
crystal form and the present invention includes each crystal form and mixtures thereof.

Certain compounds of the invention and their salts may also exist in the form of
solvates, for example hydrates, and the present invention includes each solvate and
mixtures thereof.

20 Certain compounds of the invention may contain one or more chiral centers, and
exist in different optically active forms. When compounds of the invention contain one
chiral center, the compounds exist in two enantiomeric forms and the present invention
includes both enantiomers and mixtures of enantiomers, such as racemic mixtures. The
enantiomers may be resolved by methods known to those skilled in the art, for example by

25  formation of diastercoisomeric salts which may be separated, for example, by
crystallization; formation of diastercoisomeric derivatives or complexes which may be
separated, for example, by crystallization, gas-liquid or liquid chromatography; selective
reaction of one enantiomer with an enantiomer-specific reagent, for example enzymatic
esterification; or gas-liquid or liquid chromatography in a chiral environment, for example

30  on a chiral support for example silica with a bound chiral ligand or in the presence of a
chiral solvent. It will be appreciated that where the desired enantiomer is converted into
another chemical entity by one of the separation procedures described above, a further step

may be used to liberate the desired enantiomeric form. Alternatively, specific enantiomers
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R2 is aral kyl oxycarbonyl or heteroaral kyl oxycarbonyl; and R3 is

ar al kyl oxycar bonyl or heteroaral kyl oxycar bonyl . In certain
enbodi mrerwe,20te3ismvent i on rel ates to any one of the af @cemsnelilomnsds
20compounds, wherein X is -(CH2)"-; and n is 1-10 incl usive. In
certain enbodi nents, the invention relates to any one of the aforenentioned
conpounds, wherein R is aral kyl oxycar bonyl . In certain enbodi nents,
t he i nventiagrber singlicsszed @yawnmriofsynﬂlaiammgrrmﬂib'al@nectimmp@fm“ﬂ$ubwmsei n
R is benz on carb 25| n certain enbodi nents, ion relates to
Ty one. of A REY G ORARGI i Grbtl COMIDURSIE. SHTBI f0r D L Hrk Py Ry ET BBy
I'n certaiﬁm%mgggmggnts, the invention relates to any one of the

af orenenti oned conpounds, wherein R2 is benzyl oxycarbonyl. WO

2012/ 003281 PCTMIs20 ¢¢rop@BRISof the invdntiog enontiny matsoidiprent shirghecntery gnnion
rel ate t he .af.ore ti d_conpounds rein R3 1s

aral k oxy}élgr%]oﬁﬁ%remsomerl? rﬁ"”c’%“nﬁﬁ r%io aé“f?‘ﬁ;%od? % TR Co%oé‘nﬁ%%aﬁt‘?e PRSI BY to
any one ofnetdds &howe 8 miidsennkillca ARk i Stor \WRehFlcthRSNAts glapRy ysf @Mfﬁﬁfzbﬁd%"
5In certain enbodi nents, the invention relates to any one of

af or ement pishtg ledmssalaantioes @ay R separatd a5 Boycaikod abaysnyhe plﬁzenit gnvention

ar al kyl ox I ; nis 1-10
i ncl usi ve}{l%ﬁ{d%ggé%éhﬁ%er a%ﬁ{&cogr%%oﬁé{%ﬂ{ %? ﬂ%/eﬁtelvgﬁrtllggn |&(%Hr;!gt lnl{ae; t %Q%r ovi ded as
salts with phaCefﬁmeLttonq)ahhcys cforhpahvdakieon aeayneasti mrtﬁfféﬂenemutop’feafcnfaﬁﬁybr aal |y
accept abl ng%?l ts). A 10 "phar rraceﬂ}el cally accept abl f salt" neans any

non- t b%i ¢ didkerent ¢ gpametrie dsometti #1ds fheapresentt Wventioge imsfudas caply tayprey én‘é/f’r
provi di ng cﬁh(%h@fsoﬁief sﬁéddp&ﬁldé ijﬂhé‘ﬁ%hﬁon %cf&%&‘é@ﬁle%fa prodrug of a
conpound %? IS Invention. har maceuti cal |y acceptabl e counterion” is

an ionic porti Cartaih @ng@iuhds bﬁthel swptont may cexvshem difédremtsstablé rconforhetisml t
B o 0, RSP Y g SRS 6 bSO Rn SR ™
sul furic, a@eahétfic slidsd bond, Rk betRlst &f stéﬂgﬁiﬂalrﬁm%% ﬁng@@hﬁlsmﬁ?'ﬂgﬁﬁlp be
nore sol ubl'e in aqueous or other protonic solvents than are th
cor r esponsipatption thisfseent gppgormers. The present invention includes each conforrnatlonal
isomer of compounds of the invention and mixtures thereof.

Certain compounds of the invention may exist in zwitterionic form and the present
invention includes each zwitterionic form of compounds of the invention and mixtures
thereof.

20 The present invention also includes pro-drugs. As used herein the term "pro-drug”
refers to an agent which is converted into the parent drug in vivo by some physiological
chemical process (e.g., a prodrug on being brought to the physiological pH is converted to
the desired drug form). Pro-drugs are often useful because, in some situations, they may be
casier to administer than the parent drug. They may, for instance, be bioavailable by oral

25  administration whereas the parent drug is not. The prodrug may also have improved
solubility in pharmacological compositions over the parent drug. An example, without
limitation, of a pro-drug would be a compound of the present invention wherein it is
administered as an ester (the "pro-drug") to facilitate transmittal across a cell membrane
where water solubility is not beneficial, but then it is metabolically hydrolyzed to the

30  carboxylic acid once inside the cell where water solubility is beneficial. Pro-drugs have
many useful properties. For example, a pro-drug may be more water soluble than the
ultimate drug, thereby facilitating intravenous administration of the drug. A pro-drug may

also have a higher level of oral bioavailability than the ultimate drug. After administration,
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Aci ds commonly enpl oyed to form pharmaceutically acceptable salts include

i norgani ¢ aci ds such as hydrogen bisul fide, hydrochloric, hydrobrom c,
hydr oi odiwQ 281d/dosasiic 20 and phosphoric acid, as well asPorgsniia/oaxsdsls such
as para-toluenesul fonic, salicylic, tartaric, bitartaric, ascorbic, maleic,
besylic, fumaric, gluconic, glucuronic, formc, glutam c, nethanesulfonic,
et hanesul foni c, benzenesulfonic, lactic, oxalic, parabronophenyl sulfonic,
car boni c, thﬂmcdmgtts crzytaticallynerwhoimcalin dlcacet oalchgerdhe ahiﬂnatedlangéd thenldogdni ¢
and or gani C.. aci ds. Such pharnaceutically acceptable salts thus include

sul fate, 95UBYfosulfate, bisulfate, sulfite, bisulfite, phosphate,

monohydr ogenphesafahes peldvgs eg@m PRSERBEERascRE 3BROSIBRANE  frddYRP maa Roat e,

chl oride, brom de, i0dide, ace gro pi onate, decanoaté, caprylate,

acryl at e, hydylyaele es@eﬁmm@lteeldu@mﬁt ¢ eomp@tptdamﬁdtlelnvsnmn oichide bubarainat e,
mal onat e, Sucei nat uber at e, rate buty

i oat & - hURYREE BBonTLRE P B BERE RO N i HIERE b FroaT WER Gia it
dinitr obeaa@)amerea{)tﬁayﬂé@ny&sg@pﬁt@?laaat bpwpe:n)an@ﬂ &(C, it Jaidadb@oxymethyl,
terephthal ate, sul fonate | enesul fonat e, E}gen yl acetate, phenyl Pr op| onat e,

phenyl but .t B)-eikerenies etatk duscthylshy ko ot gt bavins oot at, [reirben o,
tartrat hal te
napht hal ABTD: corRNER RO e A C CBUA T hin, CE bt 6 pFaply , b

phar naceu(all&adyba«bwlaﬂa)%QDBZﬁiﬁgT / 65201Y/ 042535 aatept abloensaci dmadgi-dli on

salts_jinclude th%se for h m neral acids such as hydrochloric acjd and
hydr ob} ord Zkegyegbonylexigs @lm alPyng hod&Mor med ¥R t h Sor g&HPEN acid¥SuchNas

mal ei ¢ acifkoxsth 18R nhipr f.90e ngpharfacgut igcal L,accepiabl e; Its
w th aci dItC ?‘Xt?gcliolalg*lg‘ll %&ﬁgtrgups algrlllrg: udreogbbu?aa@e n9gt CIall\ibr?l tedﬂ)%lgs w

hydr oxi deélllocfxyadtﬂbamyl)aman@)leﬁlyt uledviges ﬁ;azrdl gmto ptd assbarm atamsl 3ipHthaindyl, 4-

hydr oxi des_of al kal d i
v oxi decrognoBieliy | ngedne o TR R I A NS G UG ARG 24 Ehd By ani ¢
am nes, sychg %ﬁn&ﬁﬁlui?ﬁ{demﬂ)edcé%Barﬁa!;qr(@chzm%ﬁt G sﬁic gpalkyl%rbamew (Cy-

trial kyI am nes; ditcycl ohexylam ne; tri buty am ne; pyri
N- et hyl , Nz)iaﬂdﬂ/htahplpemdldoepméladmm@r rmarpMIhrp(@:nCm)el;kyhono- bis-, 10 or

S Dy Ol e SRS SR, T e o Sompound o
tris- (hydpRxyinet %@emﬁevh@énhg}@m %h I}Jfoy h c%ﬁﬂ & dfine NuBMAL &t Yis I @_e[ﬂ@éed ‘téy

al kyl )-am nes, such as N, N-di rret roxyet hyl ) am ne,
hydr oxyet H91-§ antkaeoylowymestim - D- gl Lﬂcé(ﬁn-tﬁ?@)aﬂaﬂdy]am)@ﬁl}’ém ds sdcme‘fhsl larl(@ml ne,

| ysi the | 1 ' f d their. salt
my. oxi st CORBPEOT R e e DS R S el o QL B R RN s e
each g¢ yshrihyl QuLRIAGH, z@ydlgaﬁmfyh%{ @(ﬁfno(Cl-C4)a@§ﬁ6ﬁ| a{}yra@ﬂgspmmmnﬁﬁoa{ccgne or

invention and their salts may also exist in the form of “sol vates
exanpl e hyehrmneasyl—anajnmha:y[b meseed sdichwearhinoacyil mdmdeeareemdbpesldbmbit myarrfdhe

mxturesthe of 20Certain.co ds, of the i tai.n

Tor e Cht ¢ B 0sP aT T L BIEP AeRR HowT P eisor DU BEoNCRCT e
conpounds gRkodyNgtH"MERLI RRUERR! Bbh RRRhARKT 8f kR ®bxylt d;feth%q{e@ﬁm@a &Xa st
in two enantl oneric forns and the present invention |ncI udes both

enantlonec@bammhﬂﬁktures of enantioners, such as racem c m xtures. The
enant i oners e, resqlv b 0 thase skill n .art,
For exhnp! o by 158 PhiSE PRbREHTS £RiPact S ebreBReRP damp I hhi it iy dehidh
separ at edprot&t aepdemlafly MR¥cthkYy®hetidnaZ gfdl@nfmﬁloaﬂm&lt@ncmmaalacsaﬁl@fomhﬁ&fgerI c
derlvatlves or conpl exes which may be separated, for exanple, Y

crystal | i Eatmplgs ofasich i myeiceting grqvqmlacléqiﬁ— SHamsoRr sBRgxylier@ds i silal cdwst obn of
One enant LRRTI Mid AR NRBLLOTP o SREGH UL ofATRAE, (L cchYaPP, P HRKTBE ©
esterification as-liqui or J iquid ¢ rona

envi r onnepiotectiap gaaﬂlamahanisﬁy MR t@eg heviaved ucﬁﬁhé T(W axaﬂspl)e:} M |Pi®$ecwlvé h a

bound_chiral ligand or in the ppesence of a chi soI vent . wi |

appr ed{ at §601fmdt7 (Nigaris Yndiedest r &8 SNERK BlﬁﬁerP%( é%?]Uer it é‘He‘it?ﬁ fPrgﬁd?tfHE?
chem cal &RV BRiifaOlie iRARERANA IRABlOGAANTSRAGRCT | bed above, a

further step may sed to l1berate t enantioneric form
Al t er nati vel y, Thpeaif i‘cheenalyi poectsd form,” as used herein, pertains to a compound in

which one or more reactive functional groups are protected from undesirable chemical
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WO 2012/ 003281PCT/ US2011/ 042535 may be synt hesized by asymretric synthesis
using optically active reagents, substrates, catal ysts or solvents, or by
converti nyoane/msmmt i omer into the other by asynmetric Pcanstanmessdpn. When
a conmpound of the invention contains nore than one chiral center, it may 5
exi st in diastereoisoneric forns. The di astereoi soneric conpounds may be
separated by nethods known to those skilled in the art, for exanple
chronatogﬁamhymoMunﬁysﬂahhhhaﬁbnmcdndpnh@nahdiphﬂuahgqyampKdmsmmowamee
separated as escrl ed above. . The present .i nven i ncl udes eac

di ast er eof"® Oro@agﬁ%smaé 6%“%2’ S GRDEFHTH T él“ IS PEDCH BIEY a0ERF ¢ aj n

ConpoundShQﬂﬂéﬂﬁe&ﬂ%ﬁﬂhﬁ%ﬂnH%Yaﬁﬁﬁﬁmﬂf@&%&iﬁﬁ@ﬂﬁ tautomeric forms or as 10
different geonetric isoners, and the present invention includes each

t aut omer and/ oBygerotesting @ icaetinsr fupttiominesenrd geastionh énvohvieg ot wnpdotedtsd ur es
thereq§ in,differ

d f h
Stabl & coffPgi AT TSP Sl B oy e SHEAL BT B s Ca e S due

to restri gioesttingt @bi® MmALBE treRBvES WEIELY i€ aSbutgtqicBoREp, WathoeX aiRtatibegcause
of steric hindrance or ring strain, may permt 15 separation of different

conf or mer atfecting the aaasinderraiche instlcqui | eEOTéééWPE?@ REEGHIC @roaps il Gganiopf
d f
conpounds ? Otrl%&qseg;ll exgés}} An%rf’ "Wgtts,t Wi g'ﬁ)@li Qﬁ& §PJt%ct1tVﬁ Grm%s 1e€r§1@aﬁ\19 9&? 0

the inven ma I'n"zw ni"c orm an Invention
i ncl udes éadhezmmmibrmhm;EnﬁEmnmmﬂomompmymddsoﬁsu999)nvention and m xtures

t hereof 20The present |nvent|on al so i ncludes pro-drug ed herein the
term *®ro- drugBorr sxEPRct & DyHroxyesfouMNSh b Psl’r‘étﬁ??@‘iratsé’dl Pﬁ?@fﬂ@ HarF8teHr ug

in vivo bg xQH %ﬂ?j%’éf eiﬁﬂplsaés fahtemtg;la&har QCGSy BollzhydAIR @ﬂéﬂggm%gpebpg

brought t hysiological pHis converted to driug f
Pr o- dr ugstrayle(tapharylustf | ctier a usieyethiysikyd e tshuttylénmaﬂnésﬂyﬂ hetyermay ab ace@zisl er

to adm ni ster nt drug. They may, for instance, be bioavail able
by oral 2§;g&ﬁbﬁfgggggrgﬂhﬁhereas the parent drug is not. The prodrug may
al so have inpr pyle@lxasxqubdnl A1HhyAdB oplkafoﬁacg%@gfnﬁ?ﬂbeqﬁme@@atag AR SucOYESr kA8,
parent drug. An exanple, without limtation ro-drug would be a

corrpolﬁ]d wispedtierchys és whichi the satboayl shap €0(rQ) is gora/@rtﬁw@aeirlféhlera(§(@l%)zésbm

h d f | nb
vt er ool TR yiis FoP G bR flsbhd a8 Rhe s S il oy ST y zec
to the 30r6-"g@ﬁé?@ﬁé&|bbl¢lydfoﬂ}@1m¢tﬁg 4 Rsjd&ctROf Gakdr iniRMReIoRELsT a3l ubi ity is

beneficial. Pro-drugs have many usef ul propertles For exanple, a pro-drug
may be nore waFeF CXENRIB] antHAHAC tgeuMayrhe ereteeigd. et epiple. ats PR taatlri%d-

|ntravenoN§£ﬁdE$@ %ﬁr%thﬁﬁmﬂf Ehan ‘%QORﬁiH%P g&( 1@a¥5a|59kgﬁﬁln|s Qher

| evel of ora oavai | abi mat e ug Af ter ration,
WO 202@/ OM%BmHgSB%ﬁiﬂégsaﬁldteF(QVHCQGKD}@H;;CMNWD cala tybwexycheideqal | y

¢l eaved to d I(I 6e6C(81913);{|-IEH|{g%E:)e dr uqa 'n tg%l&eg&% (1))1rroptol>(§sue amide (-
NHC(=0)OC(CH3),CsH4sCsHsNHBoc), as a 9-fluorenylmethoxy amide (-NHFmoc), as a 6-
nitroveratryloxy amide (-NHNvoc), as a 2-trimethylsilylethyloxy amide (-NHTeoc), as a
2,2 2-trichloroethyloxy amide (-NHTroc), as an allyloxy amide (-NHAlloc), as a 2-
25  (phenylsulfonyl)ethyloxy amide (-NHPsec); or, in suitable cases (e.g., cyclic amines), as a
nitroxide radical.
For example, a carboxylic acid group may be protected as an ester or an amide, for
example, as: a benzyl ester; a t-butyl ester; a methyl ester; or a methyl amide.
For example, a thiol group may be protected as a thioether (-SR), for example, as: a
30  Dbenzyl thioether; or an acetamidomethyl ether (-SCH,NHC(=0)CH3).
METHODS

In certain embodiments, the present invention provides an approach to protein

therapeutics using targeted protein and/or targeted polypeptide degradation. The current
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Exenpl ary pro-drugs upon cl eavage rel ease the corresponding free acid, and
such hydrol yzabl e ester-form ng residues of the conpounds of this invention
i nclude bwo2ar®08ast 5 [imted to carboxylic acid substi POEAISS011042535
-C(0)2H or a noiety that contains a carboxylic acid) wherein the free
hydrogen is replaced by (G -C4)al kyl, (C2-Cl12)al kanoyl oxynet hyl

(C4-C9) 1- (al kanoyl oxy) et hyl , 1-net hyl -1-(al kanoyl oxy) -et hyl having from5
to 10 car pmadignnimsscrﬁhkxg)wwalrﬂno]reyﬂﬂemomteb y4 tohfand mbpitfitoonof3ertzgmbtic ardsosses

at ons, | kox r.bonyl o eth ha n from4 to 7 carb

ot hyi - $E 46 SRR GRS o MR GLS db BTt BRIoBuED T DaP e et
N( al kOXycﬁfnlaqaﬁhﬁ@mh'ﬂﬁm{ehﬂlhcﬂﬁﬁlvbpg pB[ﬂ)@])ﬁ)’det (j ed \Q@-ﬁtﬁﬁﬁnﬁé% )OI more active
1- (N(al koxycar bo Yam no)ethyl having from4 to 10 carbon atons,

3 pht hal i GIWS) 1s43xtr@m@}ymml dt bwbcen@a;’mgn mgpgmmdatb@tanhlmtyﬂs with long residence

car ba%( Cl[l l ame% ?&F @Orﬁgﬁlﬁa&eﬁ% el ‘Wgyl I%SB%%%%% fgglt%%ﬁe)lgle%ﬁat and

pi peri dl n@'perf@c\f rimﬁbit@h 1ﬁ@verablymﬁa¢1h@tds ﬁ@(t&%%etC&) takphly new syntHebiR@IF tiex@rget ar y
pro-drugs rel ease an al cohol or am ne of conpound of the invention

wher ei n t ROWIR é@stcn?w%getﬁ &bVépuﬁVdﬂamlblmr thatilpducey gearadatiends pafacepy fied by

Cl- C6) al I
(1- met hi/i g%%{%g anoyPoky%Se Cf%lle%%%l ?[él 8(% IQ%‘JOOF]IS W%%(fﬁe%qﬁwfrgem
N- ( Cl1- CB) abrkpmmlarthm nythiditi the-act® siet by h targutedlpnayin, at(d@r— By pdpkida aydy, also

a-am no( G - C4) al kanoyl , arylactyl and a-am. noacyl,
a- am Hdac§¥ 1'alt ARIFTTARY | ORI At 8BS HERe Pn?rﬁf aqr%goawtaég?tﬁ%ﬁ%ﬁa%m ly

any of the,pat %flz{;/éf\ﬁd%c% BEnds” AN t'&Pge@ggcﬁém% Qher ?&?Iﬁédﬂfdgé st depRlddiéH) 2,

-P(0) (0(G -Co) or ¢l cosyl (the'r resu from detachrrent of
t he hydr oquldhf:lptlinmtﬂerﬂegmetoﬁthlmkmdorfardssrmadnatﬁ) 25The phrase "protecting

group" as used. herein ans t npor.ary .substituents whi ch otect a, .
Dotentially reABEeTd PR BHDT BHSREDRT GIREUAAGST b h 3on TR o deteloping
t ransf or me4th19AS -thEAFEIRIc Eszchls. ws RxRipleGt { !h@ﬂtpgﬁitfbu BSent T e ?r@s%hﬁ hiSveRfion
carboxylic acCids, silyl ethers of al | cohol and acetals and ketals of

al dehyiles tagets ketpepiis, palesptide |tQ/él11q/prGr¢aéom¢ dbu dedragntione éiffon glegradaigon, the
chem stry, ha bee tec

d
o eube | Vadth iR Elall SRS 0 Stordiyg Yo\ et 19 GBS BolstaNthngd oy

forms of HhGadateaNThikecdiddRAbRtor dbet ﬂ@de@dﬁfdthw debhintd Be usedpRr@feutibillsy,
i nventi on. The term "chem cally protected form" as used herein,

pertai ns f%u@ngmaostﬁamew@m@ws nore reactive functional groups are
protected fromyl i e,C

eactions, thar Qe Eah e el e dRE AP S VR ol

(al so20<n01mlypq>tﬁier(ﬁ§k@otﬁfn ERpBdssiog rgllamdpi)seadet ) Isaycanea clcsemmrelmordm Whose
desirable to prepa . and/or._ handl e the active conpound in a

cheni cal | Qatg?lﬁgiééft @‘Eﬂt?gﬁtnﬂea%yn ;Bﬁlﬁtt%élﬁpﬁﬂ)PélaFee%feﬁnb%XHrﬁsr% n@rﬁal CXPFSIpD at
react i onsyjnyRlvige sider muaﬂerv%ﬁ%fca@b éxée@a%  pioih G GBRbr GLSHIRTrCaM, D

performed, w thout affecting the rot’éct ed up; the protecting group nmay
be renovedutans pait¢iy; it mcdudes Iasmqm@ni dis¢asppr wrtdlitmmt wbiub:r,st caus¢dad chamdcfosized ng

t he remai pder _.of the | ecul e or exa Protective G.oups.in

O gan ¢ SPRERESFEIATOT B EeiPriTon oLt BoTNTIEY: Pos ) Popr ot B ipEes
Groupss i NcdA ORMiiGemyIly NESdcs &e'ﬁulaqSr eantishd 1Bclu&thgS budl HoEdichitN:toJ QARNUME | ey
and Sons, 1999). 10For exanpl e, hydr oxy group may be protect ed as an

ether (- @a)ohéﬁrram a@sowth, @lffﬁ@m@)lpz} orf igreheampiter- aagntracellart gqmreumeartlona
{1 met iyt S Sitiop: SLRORRISIBAGY o oy Rl ShagrbEpRACR R fLS: 2
(-0C(=0) QIBmuﬂé\Ee)sponses, and protection of cells from toxic compounds (e.g., carcinogens, toxins,
or mutagens).
30 In at least certain examples, the compounds disclosed herein can be used in the
treatment of protein-expression related diseases such as cellular proliferative disorders,
(e.g., cancer). Treatment of cellular proliferative disorders is intended to include inhibition

of proliferation including rapid proliferation. As used herein, the term "cellular proliferative
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For exanpl e, an al dehyde or ketone group nmay be protected as an acetal or
ketal, 15 respectively, in which the carbonyl group (C(=0)) is converted to
a di et herwQQORN2381 by reaction with, for exanple, a pripcams2@hoadses. The
al dehyde or ketone group is readily regenerated by hydrolysis using a |large
excess of water in the presence of acid. For exanple, an am ne group
may be protected, for exanple, as an amde (- NRC(=0)R) or a urethane

(- NRC( =0) 0Rprdef"'omcldentiserdemschasctoetzbd by amidekgrable @OinHESOprdtCp®liferation of

oeney oy i e LNECH) DSRS0 S, 1600 B B e
NHC( =0) 0C( £45k 234 ahNHBRC) o ﬁaﬁNr\x/lg,cl%o@t' Jfargay kaRthady s Qi iNGiEPeNd as

a 6- nitroverattyloxy amde (- ), as a 2-trinethylsilylethyloxy am de
(- NHTeoc) maggnetastaspzetot diffeteind sivest (1gd, day cxamipde RDRIFMedieyl, Digtiorary dit gdibsay

" suid el Boedcdbeting: Seofort M AuB BRI oltihal PR dpl Wy "

exanpl e, gelRAdr@ictationGhéle FiRUR thRY ndenPaed ecititicdto gdweste thOstindili aat de,
for exanple, as: a benzyl ester; a t-butyl ester; a neth ester; or a

|
met hyl anideatedEgrolidsation é roaavil dsecy feupxample. BD R Mdedieal doictanasy tIn editiorer
-SR), f | g, . .as: | t.hi : ] h
- soonrc] B BB i et HORK ol BEL s Bh T BEERATPRELIN ofd e

i nvent i onfymcavmhal esoriinajoprwale thd aompiadttBiue tvhzhapew bk csthus baggi &gebadgn
protein and/or tar eted,polyqeptide degradation. The current WO

2012/ Y328 MereUgslianenbliss 32alighra dvges)i n screening small nol ecul e libraries
is to find inhirhl 415,01 » RAFHERdCccRAF PRARSra (O bisBF R ay$@knddd di REATE-
However, the nunber "of " small nol ecul es that both specifically bind to, and
i nhi bit tHe freventipoef dfe mowtdl yipeplades (1 a subjestica ai mathiddioniimgheogrewdlr ofpce

active sites) is extrenely snal l.t. .has recentl een.r.ecoqgni.zed t hat.

bt bi t or SOoHT BT 48 PuREE ATe inIRTER PR BedPgatibitng hianets it

ef fi caci ogpa hBoplashPfrofNde PRISMAhEOBxBABIch 86 tHeQypdi& IrdERlashdintdhded BEL
inhibitor irreversibly inactivates its target, so that only new synthesis
of t h& t aprpempassstehin the prosemdsingsentioni ingludeplwit e Ingt lapitddnta Biosermepplasms

i nduces d%%r%g tioLt ismperfF§{ @%a%hi% d H{ni%igﬂ. F%rthegnore as ﬂcgjve
sites tend PHotd Wity KRT Lol By BEaSy SKBn ey BFY G SNFEEM LT RV Rl BTt t he
active si imgOhrdént airged etilpraai&@l HadfdiD rre@ahmy RRRdh A dTaKyBlds Qdithae ki, t
undesirable cross-reactivity with active sites of one or nore non-targeted

prot ei ns HAADE SYSEIY pepiel Hesye. hoaapodinerk. etlan, stamasdi bisneit eandkordsidncyp-
pol ypepti des f @%llﬁglg rpqgﬁfefa?i@e coubRRem hhlr tREuACULFIN LSk Nhitif

cross-reactivit
20  hyperproliferation of vascular smooth muscle cells such as proliferative cardiovascular

disorders, e.g., atherosclerosis and restinosis. Cellular proliferation disorders can also

include disorders such as proliferative skin disorders, e.g., X-linked ichthyosis, psoriasis,

atopic dermatitis, allergic contact dermatitis, epidermolytic hyperkeratosis, and seborrheic

dermatitis. Cellular proliferative disorders can further include disorders such as autosomal

25  dominant polycystic kidney disease (ADPKD), mastocystosis, and cellular proliferation
disorders caused by infectious agents such as viruses.

In certain embodiments, the invention relates to methods of cancer chemotherapy.

For example, mutations in Ras are found in 20-30% of all tumors. Ras is a scaffolding

protein, and therefore not amenable to the development of small molecule inhibitors as

30  would be an enzyme or receptor. In certain embodiments, the invention relates to a method

of degrading oncogenic Ras. As proof of concept, a Ras-DHFR fusion protein is degraded

by trimethoprim-tag. See Figure 3.
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Targeted protein and/ or pol ypeptide degradation is also useful for

devel oping catal ytic therapeutic agents. For exanple, a therapeutic agent
of the prweent2/osmsenti on 15 targets a specific pol ypept iPde/useotiog2535

prot easone for degradation. After degradation, the agent is released and
avai l abl e to target another pol ypeptide to the proteasone for degradation.
This could allow for | ower doses of the agent to be used therapeutically,
resul ting in | Sweitartypstsscapton ésors bubh afNlpcirs.beAsvadsede hagets for antidarser der
associated with th

expr essjon, and/ or activity o 2 | eptide (i.e.,
ot e e hebtruobitgh bt et 30 devdion Smil ialechles Tudt BN F R PRt ia ot o
pat hol 0gy ydtfon! Gh at@dn @fﬁlbbﬁ%htsi, heR@Fdntib® rélﬁ_@@@raﬁlﬂéﬂh@& 8f @écggécﬁhé‘ MBXPT essi on

(e.g., expression at the wong tine and/or in the wong cell), éxcessive
protein expreski oertaon cobpdimywisonhonvantmn wiitepioor eiathod of imprbuidg scuarently

di sorder, disease.or condition,which is caused or characterized hy a

i oregtl affsig anithe RGhY athdny o' Be GBS HE Pl RRst BrheTip ts 2es

rel ated digamsegn2hacRNcdRhbibitedl ahloyicahi6genoat ldakadmiaf (@ML). 088 cithel B ng,
but not limted to, cellular proliferation, growh, differentiation, or

m grat i onAbi fhapitorg sugthep Amaemb ngsylae kheinGieavreh) heveshern Femnciucessiul in
system c i ani tihility i G I i ons,
Tmune. + e LERRERS AL, oM ALAT S Mo SHEF R lod Dok P RLIBRER TpbBs R

car ci nogerisply Mlodkéng alic iitaagensyity 3D the aBerl ABls kinaey iaindt syfiigdnestp bloek
conpounds djscl osed herein can be used in the treatnent of

prot eth- eRprater o plerik davarisans sgnaling Padver| QPYPUDY ofuch ity ectivity-
di sor der s qeferfient GRRARTE wolldeBE XRRfinAld GEBLUBI Wk Addof kAt | MGk SRLARES 1S
intended to Tnclude i nhibition of proliferation |nclu§|ng rapi d

prol i f er aimamib Asr ths edcdndrgeneratiom enhilstomdasainitu(2) ipdwadei dpept@biis o CNID stem
2012/ 003281PCT/ US2011/ 042535 di der" includes disorders characterized by
indest r abtasor TG o Pt GLE SryGedn b PGHEY 37 cHir 2o SUpeairag g
celI's in gijftabinCelnl @ ehBeNhems, heent&fioh TeRREES 2 Methed Sf ldegMab RS-
types of nmalignant neopl asns, nost of which can invade surroundi ng tissues,
and nmby mAbhstasize to different sites (see, for exanple, PDR Medi cal
Dictionary 1st editi.on 199 . The ter "neopl asm' d "tunor” refer to
an abnormal 1 UoRUR dpigbiaRd yne, ENFuil REye iy L, S fm O R a5
nor mal angxiciiyt diavess teer@Fyow Tt Biockd®ws tolf hlokedoRBYt intérhétint pbtdin QITiXNGPRL i ONn
is renoved (see, for exanple, PDR Medical Dictionary 1st edition (1995)).
Such abnoP¥pgets paiiné shikevsingead aopsise diplcerd qrakadipents the dvgpgipn relates

or gani zat | 0. f ' ~G@@r di nation with the normal tissue which may
be eitherhbgﬁgg%df?aéé%&ﬁgg}gn 10tunor) or malignant (i.e., malignant

t unor 20 Thet lcasgeage Cxangstsyehd cofmpo@idsudisdloged dickdiercah ibéeusdd Sorther s
is intended to in¢luyde the preventi.on of the growth of neoplasns in a

subj ect ofreanweﬁagtﬁmﬁdqrﬁ PHREIYS \?O_flﬂ‘_ @fthageé’e%?frg%tmg UBPRE n¥ssPHaled stith ect .
The i nhi bidr Qfona)ySOuEARNPENE, bPInbl AMiRE t5 NAFIBLRABY A%usesADNA RERRLASM
fromone site to another. Exanples of the types of neoplasnms i ntended to be
15 enconp&3edirbyest heinpl esmmts, iand g llike), ibactetidde gutgramepasvivel hacieried gtam

t hose neopl asns. associ at.e i th.cangers..of the breast, .skin, boneg,

br ost at o Ris0ET BESSHR apais Bafgris o el (g PHRSTh miFSPPh S RSP faider
pancresfas, iHe8feum parathyroid, thyroid, adrenal gland, immune system

neural tissue, head and neck, colon, stomach, bronchi, and/or kidneys.
Compounds disclosed herein are also useful for treating disorders associated with

aberrant peptide folding and/or aberrant peptide degradation. Such disorders include, but
are not limited to, cellular proliferation disorders, prion diseases (e.g., scrapie, Creutzfeldt-
Jakob disease, Gerstmann-Strassler Scheinker disease, bovine spongiform encephalopathy
30 and the like) Alzheimer's disease, Parkinson's disease, Huntington's disease, type Il
diabetes, cystic fibrosis, emphysema, spinocerebellar ataxia, o-1-antitrypsin deficiency, and

the like.
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Cellular proliferative disorders can further include disorders associ ated
with 20 hyperproliferation of vascular snmooth nuscle cells such as
proliferavovel2omsasiovascul ar di sorders, e.g., atheroscl @eCoAiSs01a0e535
restinosis. Cellular proliferation disorders can also include disorders
such as proliferative skin disorders, e.g., X-linked ichthyosis, psoriasis,
atopic dermatitis, allergic contact dermatitis, epidernolytic

hyper ker at osi sAsamtzbdsabbm chiedio astmctsaxfithd srese@e fnvahtaorm yetatd fofrecthodswe tobasng der s

can further,.incl u ers such sonal o nant . pol sti c
i dney di SEREECABORAO ik SEFRIT B Sa G o DFUPRE I BY Pich DTSR der s
caused Dy tHecgfddh @S oﬁQ Efbtténs ‘I'ﬁ: Ber’t’zﬁn %hl'bH&l%nts the meth@dsC@J 58 aﬁﬁ?ﬂﬁﬁbﬁﬁ@t S,

the invention rel ates to methods of cancer chenptherapy. For exanpl e,
mut at i onsaitherRestieally diicaid: 4mo oﬁ@%@xtnaatutlcahmmsuﬂa@mrlamg@@foﬁuvloandng
efore no nable to the. dev | ecul e

r ot ei a nt of
b bi 1 or EEbGEhGE S abich oy Betd SfapRur R thnfed HORRE AMHERTE
t he i nventingsdifRheises nicthodl dEtrbR@dgaf sulpat @dffa@lggﬁ@ﬁg@ns@c@ame t‘bsa PrAeih- of
concept, a Ras-DHFR fusion protein is degraded trimethoprimtag. See
Fi gure 3. eXgyspm plged 2ksepteT/ uszmtfma%s@ments th wingtheg [includes he ostt*?Ppr on

factors s i but
It has boddgfs O ihEnRRib S KihertBuR? oHERAERS Lt AR EARE SimLRRL B o1
fact or actheodisedsa ot editaailer, enspaipremttissred @ndearv eondittonsrsabiattes the dscamd bod of
degr adi ng Nyc I.n certaln enbodi ment the jnvention relates to met hod of
i rrproﬁ(? ngdistider it |tFatsde il tGeRgina AOPRGMECATS, tt#af‘erdawse B pel %HP(? ifgorp H@e aBRYR ant
protein kb&%%%n%%ﬁ%twan{abed&ﬁ PGof l{%ﬂn‘ﬂﬂs eygﬁienfoggt IMPOHERRARY Gedififis
chroni ¢ nyel ogerious I eukem a (CM.). Selective BcrAbl inhibitors such as

i matini b pesyehnatse dhirorec my@logemmxs(l))uldeaue dnzénetesvmﬂytus umoesgsAldheinmers deaaseng

CML. Nonet hel ess, .new_t her api es e needed to.c resi.stance.

| npor t ant Fy;anE iRy dﬁﬁ@ewmije? fm%as@elﬁwwq 3”3@6% msimidys. ggenymediated i 5
not suffi I f i

pat huays: B CBiely ik e Qo P e AR e e
eIin1hﬁtedumﬁaﬁmnWMﬁbQWMnmmgoaded Further neither imtinib nor the
second generation inhi bi satinib duce apgptosis of CM. stem

col Lo This Tall GPEN b dimiaRe i st ceearrutBER; ST e Grisks orh

rel apse WeRHGnAEMGichS c¥bBdiEWontRishRy hatomFaRAddERALSd Hdini AURAL tRBots
relates to a nethod of degradi ng Bcr- 15ADbI . In certain enbodi nents,

t he i nventémponcatsaifehe tiacadiamdl ad berpsedul ingresting. it exanmte, sldenglisticddret es

t her apy. Thda légaockdown of thioredoxin interacting protein (TXNIP) protects
agai nst FUcl5S €8 nduced apoptosis. In certain enbodinents, the invention

rel at e to a nmehdadethbdyd aercadiingudoXblifini ety aé th@aéﬁlbje@ﬁr(ﬁl@luﬂuﬁgxanﬁib?&t t he
conmpounds  di scl osed herein can be used in the treatnent of disorders

associ at etfoiified gatimaged of el ticatnent g cifeptsvcagvowitatfed camppunthfesstibeh by
pat hogens I e Y (OB

vi ruses, Fz%\'ﬁﬁl B{jgg%@%slﬁgn d Q%Pérdulggrélﬁqo hp dtuﬁgg%%ﬁe)(a%f%&:tfgreﬁ%zﬁﬁg JGCF am
positive basdedrof suchgirainmaegah be én hagudiment ofithedubjast orkcitaih care paasfdsstldml

l'i ke), fun rasi.ti c m crobes, odes, and 25the |ike
) g can ]eja subjective (e.g., opgl?on) orn%gecglve (c.g., measurable by a fest or diagnostic

25  method).

The therapeutic methods of the invention, which include prophylactic treatment, in
general comprise administration of a therapeutically effective amount of at least one of the
compounds herein, such as a compound of the formulae herein to a subject (e.g., animal,
human) in need thereof, including a mammal, particularly a human. Such treatment will be

30  suitably administered to subjects, particularly humans, suffering from, having, susceptible
to, or at risk for a disease, disorder, or symptom thereof. Determination of those subjects

"at risk" can be made by any objective or subjective determination by a diagnostic test or
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Conmpounds di scl osed herein are al so useful for treating disorders

associ ated with aberrant peptide folding and/ or aberrant peptide

degr adat iw0.208uebesdi sorders include, but are not |imte@CraS2eielob2sBar
proliferation disorders, prion diseases (e.g., scrapie, CreutzfeldtJakob
di sease, Gerstmann-Strassler Schei nker di sease, bovine spongiform
encephal opathy 30 and the |ike) Al zheiner's disease, Parkinson's disease,
Hunt i ngt onpinicdi sfemsehjedt pédehlth diralpedradsr (€yestgenetid fesosnsyme op hys@nmaparker,

spi nocer ebel | ar, at axi a-l-antitrypsin defi.ciency, and the |ike. WO

2012/OOSZgﬁﬁ%ﬁfiEé%§@$BW§§§5an“WH“%&§3ﬁBﬂgamg bve, certain aspects of the

present Inventyp %n? el Rlithént MRt ed@nBbn tﬁ'r&%ﬁiésn d | Reclibd e(lﬁsﬁloﬁﬁ@r[iﬂg tl‘éht%%'hg er,
e

or synptons thereof (e.g., cytotoxicity), by selectively enhancing the
degr adat i progedss.aThe onethed ingludesr thei stce rdodéteramning @ Hevakeath ddgnestinpmirker

adm ni st eryn her apeutically effective t of a pharmaceuti cal.

conpos ¢ | DAkt 15 Wb CAustHEd SELLEP SRRy Sl M RS b g &
manmal  suglilic@sorahdiberask.)iod digasktichfésefembit.g. OReecaMRe8) IR atsubjsctaufeiing@d of
treating a subject suffering fromor susceptible to a protein-expression
rel ated dffeBa@esusEeptibly toad HISerAsH @F HERPOMSt tharcap pysesiatcd oV it eXoteiREXBicapoD f
adm ni st e[| t e I . euti g - t. . of a co u I

sur 1 ci enf N ikl (TRTR BidORART AT e PO R MR8 o
condi t i onghesdpelitid hatouhhef di s@as@ndr hékOindiudhcider to sehtr hat diseast ror chipadms
enbodi prent s, the disease is selected fromthe group consisting of autosonal
domi nght  Fhetqohi The 1%?’9‘#&\4?%@1é$etfwmlﬁﬁ%%?@é by RomPEeRiay Mt EHC!S of
chroni c nmyglegenolis %51%{9 ﬁ?r_rﬂdla&%‘éﬁ SEld bitds ’afﬁi%{éﬁeﬁatieﬁﬁszﬂaeéﬁﬁaﬁfsﬁ_th
disease, a 1 -antitrypsin-deficiency, cystic fibrosis, nephrogenic diabetes
i nsi pi dussulpedt's diseesti s&tted In wErah icothedinagts, reskained end odiiMark deigethe seltjeans

Par ki nson',s di.sease, .Huntington' s di sease, and i nt.oxication wth

bot ul 1 ni AFEBXRAR o 6 Dot Pt G o RS O JoTR S ek PR U 0 lovels

t her apeut healdnypa@dd RF hoMRor R Walursef ofadiRias BRERUEkaty 6P ROGkEpPNIL SR Si Ng

a conpgund descri bed herein which targets conmponents of the circadi an cl ock
d

coul e ombodimenty, tar perirepgmetitotevelk afpVlerkes |ipefhe dsubinctids gletaraniedt prier to

20The net hods .herei.n include adm ni.stering.to the subject, (iyncl udi ng,a
subj ect 1 HeErg o5t dheh ieetBnf B R Ro e afe) RS IOREREA G &
conpound desehiphrd teftRi Ryvclosf MERAP@SIhE] Qbjdeacet Bedibarrhn coanRhadues a
desired effect. Identifyingla subj ect in need of such treatnent can be in
t he j udgnéefernyne theefleasy of thegrcatineidal t h care prof essional and can be

subj ective (e. {.ni . oRj Y2 r . t
i agnost] o 26 iUtk e iflontn pfodoce TEBRTH Ffbinga ERipolha
whi ch20 ncbinde iprenpbiy tosiat ¢Ltighte padtoidrdegradatigener al conpri se adm ni strati on of
a therapeutically effective anoynt of at | east one qf the conpounds herein,
such as a corrthﬁH?eé?t AT th‘*eF%‘iIlHO‘Elbisafil%%%iegé’@“(l’é.C@? fg%al&ﬁegrdp,the

human) in iﬂ%lﬁfkaggﬁ bEBloteih rfgl:ld{ghn 9n %eﬁ@iﬁ’%bodﬁﬁéﬁt% GHé RlekBoddin PTBNcre I )E/{fgha

treatnment w e 30 suitably admnistered to subjects, particul ar
humans, sGfsfarprogif byattachengi angoptesuw ok ptkinbive bimlingmosatty ta thk pfaeinaf ditsests e,

di sorder, . or t thereqgf. Determnation of .t hose bj " i sk" can
e e, by BB BaiEse e bE e ks RdkErafeBo S5k TR SiAfest
or W»2012f 00323IRCH. UrZQ#AM04RRPmORE the Pusddn ArofdiRiiL&dntRicdRah by 68 8f

provi der (eﬁg., genetic test, enzyne or protein marker, Marker (as defined
herein), fhemforpmantsonsdywompadndshe | i ke). I n one enbodi ment, the

i nvention i t-h h{Qring treatnment progress. The net hod
Fﬁléxqgﬁ\(lgg%éfﬂ%L eenBodhtb

i ncl udes ermning a level of diagnostic marker
The present invention features pharmaceutical preparations comprising compounds

together with pharmaceutically acceptable carriers, where the compounds provide for the
30  selective degradation of a targeted protein. Such preparations have both therapeutic and
prophylactic applications. Compounds of the invention may be administered as part of a

pharmaceutical composition. The compositions and combinations of the invention can be
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5 (Marker) (e.g., any target delineated herein nodul ated by a conpound
herein, a protein or indicator thereof, etc.) or diagnostic neasurenent
(e.g., scweeniz/@ssay) in a subject suffering fromor sugcEatseilm41565 a

di sorder or synptons thereof associated with protein-expression related

di sease (including msfolding), in which the subject has been adm nistered
a therapeutic anount of a conpound herein sufficient to treat the disease
or synpt opat dda pMnraoéuthh@dckV\eherefeacmehe calep@mias mearesont tchedivietuabdosagn be
conpared to known | evels of Marker in either healthy normal controls or in
ot her af f PPEYYY patients to establish the subject's disease status. In
certain embodi PRI RiceRicEP GO oilﬁ&?sl o®fth&Bhk&ftiohNiof BE $4eh) ?o@tpr'o?hﬁ%tfcr g} ned
at atime point later than t determ nation of the first |eve and

two | evel ﬁleeap@ufc@mlmme&ﬂratlon rsmuldéne stévde.car bty lsfreadillge@s@rnphsh@ﬂ@yeﬂihmab@my of
the th rtain.15 e , etrea rke in
the sub; olrova @ M ud BRSPS g0 s R ke h B elisFhi B B <

i nventi onany hiifer Wugableembamnkndvay @b 1@bsdVBkiked 1ﬁ&ﬂetﬁemlﬁ@a§&ﬂp%&§3eﬁ)ﬁdé he
| evel of Marker in the subject after the treatnent comrences eterm ne
the ef fi caRyPtiansgcperably msrtlaced into a container Raypge wesrileiasesi Nosin for expmple,

i nvention Yyt i.n nto
nvesti gatb PR SqMEbR e B vidl talint ] ofhe? PIREHBE 150 BlpddnlHRRGRD
conpoundsnehidds I Tosed cdnﬁpcmtl[bms aﬂdllnerllywdl befl stobel innvies bn analti- dmeoéonpmetrgl fior
function. In certal enbodi ment t he net hod lnvol ves cre l %fs fusi.on

pr ot eth b§*aaRn %ecf’l’??lﬁa aglpﬁP]é‘f‘@i’fl’fl (98 28 AAHERM 8 W&Pr?@ a5 geRhikies Em B?Ié| n
of interegrodds§hib@i N enbodi ments, the protein with a known binding
noiety is GST, DHFR, SNAP, 25 CLIP, or HALO In certain enbodi nents, the
fusi on proteinThs compblauisedaw\m homhmed),r@timhalﬂmewidf o phaemceonadly coogpoahiels .
PHARVACEUTI CAL | T], ONS . The present invention. features

phar naceu’?’fcd%llempﬁg A i@ﬁm@ﬁﬂ?@%%@g@ SarEnT ofet e ety fneans one or
phar maceutjos@bdnfpABEER A eigaal fill&! §1,1ueﬂfsedxeenk£mupaﬁﬂg@u&%c9§ i gle shiedpld he
30 sel ective degradation of a tar eted protein. Such preparations have both
t her apeut far mnptr@pmllaf@tadl@m tte@ms”cacm%csi@ndt@scﬁm t)tg@nicmremqrgammy
be admi ni 1ster 2d (as t?raL . t@ {)har ﬁlﬁ ﬁ t or5|t| on. jﬂ%éons
and conbi MEris Byl ar Pulertey S uich s 56 ?66@5%?&%?} e

part of aa@hﬂﬁdﬁ&ﬁ@ﬁltm@borﬁp&i@msmem Iﬁﬁﬁ’ﬁa@fuu&dlebo@mmﬁsvlalsbsﬂ@rc of N

i ndi vi dual dosage, anoun Phar maceutical conpositions of t

i nvent i onb¢iBg 58~ rn@ékfdfwh dhcoplacales iof the PEHEH P EiOB; Wﬁﬁhsﬁtaﬁlétqﬂt?ﬁ Ghdul d
be steril e i & h y thro

sterile fﬁa%lr%t Igllé?:l]l ﬁ%‘%f?gg @'dlid Xnt@rcﬁ%g&g t[né?[ %uf& s&ﬂs{aﬁlﬁlﬁ%(}fﬁgar 1.1115 &@Hed

i rrad2@ti pharmateudicyl dfitey. sui tabl e neans known to those skilled in the art.

Ther apeuti c pol ypept.i de cqnpositjons. generally are placed into cont ai ner
having a sterill A sxeiawat Bgfﬂ% CORTE}NS RIRRH REIOUGHY fddighent %%‘?Sltaélﬁesog’&tor

vial havi ghsacStBRmRYt Prpdnﬁrcﬁ&ﬁ@aﬁst%hgr Ry PP HfafdHafs dr@h@&%;&é‘td“ﬁe@%ﬁ&ﬁs_ HNRSe

conposi tions ordinari be stor inunit or nulti-dose containers,
for 10 exevapte an@eahamtlanwmjbmglowd,vmai snclak hnffagueolisassphasphaiey oitras a

| yophilized formul ation  f rec on. The .conpounds e

corbi ned, G5t alitn tidfits RORRmoatl | S yoraits pidtt Sotinp; S e
term Q:Dhah ?ﬂahﬂn&ﬁ&&ﬁfe lTh@S)e%i‘dano%Bie c@BottSE hn IR or FRAN Base§ Bndr
nor e corrpatlble solid or uid filler, diluents or encapsul ating

subst ancetheittralts; antoxidintalsheh asstenbicatid; o madequém wenghi( rﬁ&mnle Iessethaer m
"carrier enof es r nor an| rede ntheti c,
ot et cRORRORES AR P aBeBliads, ¥ EoTRv DR S P, ol BY I

The conpopeRtspathte! pot@harsTac aslbéraa albtﬂﬂﬁ@%letahﬁﬂ& ahﬁan@gl@om@palb}cﬁomh@el ng
co-mngled with the nol ecul es of the present invention, and with each

other, i nPalyRgRnericBuah rolwxinylpwrelidogentP YRk cheleponrcrd aglygptl @PGs), and
subst %‘t ' ﬁ!)l'ygth&fm@'gﬁycroﬂe(%'); &ino acids, such as glycine, glutamic acid, aspartic acid,

histidine, lysine, or arginine; monosaccharides, disaccharides, and other carbohydrates
including cellulose or its derivatives, glucose, mannose, sucrose, dextrins or sulfated

carbohydrate derivatives, such as heparin, chondroitin sulfate or dextran sulfate; polyvalent
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20phar maceuti cal efficacy. The excipient often contains mnor anmounts
of additives such as substances that enhance isotonicity and chem cal

stabi |l itywoSoctnoamtieri als are non-toxic to recipients arCrhs2dossyes and
concentrations enpl oyed, and include buffers such as phosphate, citrate,
succinate, acetate, lactate, tartrate, and other organic acids or their
salts; tris- 25 hydroxynet hyl am nonet hane (TRI'S), bicarbonate, carbonate,
and ot her netajanns dabes divdlehh@iatalsimhs sncladihg coaldiant ®ps,soepn@asnascoy bad

acid; |ow nol ecul ar ht or ex t han about te i.dues

ol ypept | BEBETESG Ensyigieliing e SRR Ry £l RER BT g tcan e 4T A: S
pol yaspar fRbksls, %@ltl &5 AfnnAGCH: %@bl&ﬁréﬁﬂn?e,lﬁl%ﬁgn sich Q? k&dilim, oroefmmomum and/or

i nmunogl obul i ns; hydrophilic polyners, such as pol g;/l nyl pyrroli done (PVP),

pol ypr opyn@memglsyrfmt@w BRds)s pdm@rwew nedaxagicen ©t Iyxcidltyeﬁ PRED) Indpndade

aci ds, . suc ci ne ut a aci.d, asparti st i.di sine, or
g1 e Sirdroe el Pl Ak i RE G RE L s AT b MR S ng
cel | ul osedeitrdst)s dlk@liloWad iry§snisirs) CARIE theMBIRY) OSEich SH4E 'S BresEl@Xinl tdifveMional

sul fated carbohydrate derivatives, such as heparin, chondroitin sulfate or
dextran s#&PPeRt&; pol yval ent WO 2012/ 003281PCT/ U82011/ 042535 netal ions,

D 250 A el T AbuliBNS of MELHLAGLGAL Sl A IRAD S LS AR,
manganese ions; che ents, such as e Iene Ilam ne tetraacetic acid
(EDTA) ; s[ﬁgaeffedtﬁze hedosint Wl.lbdibpaﬁd ﬁpmnthbohodarofsadﬁmlmdtxoncﬂmqiaﬁrdutamsonchucrh as

sodi um or _ammoni u nd/ ni oni ¢ surfact ants such as pol ysor bat es or
pol ox4trer Eelnaﬂﬁétﬁglaa@ the geﬁ*?ﬁgyt%@% &y, depead, gpomthestagsof yesandition,

anti - m cr gRi glSindiph§ §1Eal%ﬁ@i%on ol i andd, fih'é hétﬁfétoffc%ﬂkﬁ?érﬁ RIS iif Sy, and
Ri nger's dextTrose) eI ectrolyte rei I'shers, and the |ike, ich can be
present i hkectﬁarmmvediriaiowa]nmwhe snedlcal pracﬂihenaroﬁqnoﬂ:lmtapcut& amﬂ;tcd&ms,r it bethat

above, can be ad ni &ﬂ(?r din eff. t| Ve unt The effective anount wl |l

depend upf’)lix}o‘tuﬁéu By glysie reﬁ‘é ticular condition 10 bei ng

treated and t th@lﬁ?ésf)&Q tO UL Gibj&t hhbmgvav dabse densndeud@nat Rastsihaget &f ad he
condition, the age and physi cal condi'tion of the subject, the nature of

concut¥ en@xqemveappotelnf cxgragsionrad ¢xpkessioaceior snlmntl pmmmtt offediizre emaiuna |1s

practltlon hera UtIC a anmpunt s

Pen eve SMfikichOp dAGRaRRLL & SRR R MR drbislsbip' L B, TR Pho i Kl flsa T,
di sease ofo dasinid]slowd deradiicd Sastsyhiptdrabisotiatedwiltba ?a«ﬁ@ﬁgy MBerRElyeHkes of
expr essi on or expr ession of a nutant pr ot el n, an e fective anount is

suf fi ci enthercompospdnalethe pecsewtdpvesion uade be from, rbavt Ot ongikea repday terlout o
an anount f at ed
wth a pat hoh ShkERE b8, it Boti Epolhiifc, Bk RANER RO ol TP LOMR 2660

i nven20 onmpgid apéc kuidbladowter dofek wil/ degnlpomdaytaindfosrhoof adminBration, kgclper
day. In certain enbogmnents doses rang[jh g from apout 50 to abgut 2000 20
ng/ kg may #HEISHTRONH B IIYIREPN JBBS CHFNt That dJEINONFG BrA TYChInFYFIREN3t the
admi ni strgfiig Qlosés%g@hé’cﬁ highef BY£P %ﬂ%@ﬂi@zenﬁz ﬁghé&t dRBs b;l i dfffk‘?erﬁvrﬁ&te 168 R
response in a sub I's Tnsuffi ent at the initral” doses applied, higher
doses (or ddf\feextquvee Inyaykbegﬂlmvlomisteshd)wtaltdhaftfpen@mttqlelm)c&pdmtal Mnbd)lédéiswer y
route) may b oyed xtent t hat patient tolerance permt

M ti pl e B8s %}érw Wpi%& SGATTERG SRR REHRTEONRln PO Ared p@S@%tOéﬁP%

| evel 35 of pRs&RMPRALISN.ON Of the 25present invention. A variety of

admi ni st ratl on routes are avail able. The methods of the invention,
general |y spealésu mrictyry adenipistietianc exhtess iisgavargbledbe anctherlsi o ier myewiont hat
i s nedical C anin de. th 0 e ffective lLevel s of
the act | ve RO TRASRE DR AR Ry e & RENEETe o Bt Bt BV

ef fects. haeptraelepmea‘aﬁfnrgeﬂlyeﬁbwltﬂanpmdacesoeff&ﬂv@swemtaf de bbrBrel COLBIVUNGH 1S
adm ni stered i ntraocul arl i/ O her npdes of administration include oral,
rectal , tpthew caupingrdinigilyrunapieptehic adverscatfigisndr onp firefaerd capgdiment, a

i ntragere I

| pl e s, CRMNERI ot inychlibh 3 LtfRRred BAELahE FOREP RERps o tdinflifon
subcut aneﬁmmdel noraht hesall, |tmlcaﬁvenmmmcum 2®ﬁét/a903itﬂlﬂal?@ﬁdﬂ520ﬂridmaﬁéi5

intracerebroventricular, intratracheal, nasal, transdermal, within/on implants, or parenteral

routes. The term '"parenteral" includes subcutancous, intrathecal, intravenous,

-49 .



i ntranuscul ar, intraperitoneal, or infusion. Conpositions conprising a
conposition of the invention can be added to a physiological fluid, such as
to the i rwoavizaami hurmor. For CNS adm ni stration, a vaPCetus2afl/08Emehni ques
are available for pronoting transfer of the therapeutic across the bl ood
brain barrier including disruption by surgery or injection, drugs 5 which
transiently open adhesi on contact between the CNS vascul ature endot heli al
cells, andnnmnmmdmdﬁuumaﬁumaMJbnhﬁhﬁnﬁwﬁmmqkmﬁﬁmhonmmhmogghmmumhﬁbekﬁsheC}al

adnlnlstratlon can be ferr d for. pr Ia reat nent ' becau he
omvan: engietor o BARETHe A bR oLk PRI WEE NG berati heel PREPhesdt Sl
conposi t i gMfindtratibe, thﬁﬂ%yQﬂ’%%ﬂnﬁﬁ@@&ﬁéQnﬁﬂﬁﬂ@rﬁﬁbﬁﬁnﬁkh Orrisfdrent nle

conpounds to maintain the pH of the fornulation at a predeferm ned | evel
that refl é@t@epmgqr@ﬂsd@ft blabd brain byeikr msludmg m@’upm@ @frg%@mm @t@tnt dfugbout

8.0. The ffer und use a

e an i ROiBe aSpRRpRETREUTEn ik bt dif RESR et ah T AR Er e
of am no @&hﬁk&mﬁmﬁat&&cmtﬁblt@dn@ﬁ)c@tﬂdl eHryednSuchALEIR! i Memynisttdi®nPddn be

buf fering conpound is preferably an agent which maintains the pH of 15 the
for mul at i Bﬁf%("fedafobp@dbﬁé?tiﬁ fRedmprt\hsrauss g€ fhegonyenigree to tiggutient agpmltasshe t o
about 8.0 %ﬂ$ does not chelate calciumions. Illustrative exanpl es
of such pEP ?erlng'conpounds i nclude, but are not limted to, imdazole
and acet at e | oRBarmbbeutiekl kufmbesitig obnheundeniay & po@PESE ohd @Nyhoadrpnt
suitable to_nmaintain t pH of the formulatjon at a predetermn | eve
zopha}(?mcéu& ferang CQ%PP&BE? {9 BRREtHR the,gH; #Jvt@ﬁtf?wlé%ml & %Bfeéﬁtﬁlff%lpﬁg gWSFH}at mor e
osmoti ¢ ”P&Ekt%édh?&o%%f‘d&f §H buch: o ift tmgyyﬂawa&owg%beé ©6. Tmfpmqﬁ%hﬁg
properties (e tonicit osnolality and/or osnotic pressure) of the

f or mul at i compaund Used/al the haicous hqmdefprtnaﬂatmmaantbhanlahdmdacsid loea]irxta;rwbﬂahdmd

cells of i pie i dual s e ospoti.c nodul atin t can, b

cgent ¢ hatoigoeuchor SREFMEOT4i EIINE Shemihacsbnath et aatnaE: 5! S5EHE can
be any 25a¢efRAVAY, thBPHNb@Teriay abhpbhRi f(s%réf&%ﬁy akideh®@hich nidi@ams the frabf
modul ates the osndtic propertres of the formulation. One skilled in the art

may ehdir ﬂ@afpmuldmteatm predaterenined keadi suchyes o the rgngeeef abontol P ¢o A B4k g

agent for 4ol t he ve .f or

ao tabl o PBBdcS DG HPCRHE A8 T BhERT el R o R Simings
to: saltsinchide hblﬁ%réﬂdlliﬂxﬁl’tdéhb Ondige o dsesth oA Fhabe; buskgias Sompoetl @sy
sucrose, 30 dextrose and nannltol am no aci ds, such as glycine; and

m xt ures BE DEARNtGR apppEOMAt suKee tcag@mt@n Aroptd of thefesmplptianaty Bredqtaenisedrot i c
nodul ati ng. agent(s) may be present in any concentration sufficient to

nodul ate the osnotic properties of the fornulation. WO
2012/ﬂ@3281PCTPMﬁﬁﬁiéﬁﬁdQﬁﬁﬁboﬁﬁonSOCﬁﬁﬁ@&mMDﬂmSnGBGWDMSmngwaHmmﬁBOdeU@f

t he present Gyention can contain | tival ent tal i.ons, such as cal.cium
i ons, magREdHEHIE GRS B ridh ot CorPgEIedat MOAUlatcALlC AP RTOPREICKEE &1 tANHIYE hat
hel ps staRi}bzgs éniaforcdg%ﬁg é)trésgﬁ}e)aaﬁtﬁeh@}mma{ll)n 1Y l@a@i’@ﬁa% & ch%f(;) a@fétto the
reci pi ent individuals nmay used. The skilled artisan, based on these two
criteria, bvad sﬁreandenébkuod@elémﬁlablmsnnmda»hduadméf hemmptlcaioldylaangl agant cabbe
sources of suc tal ions awn, and nclude i nic a d org ani c
saltec un S o G R e ST SRS Bhe BHEOF pRARBRE asias S0 B0ams,
non- aggieodsmpdiidi Rndv 1l Alailfe tONMoSULEABY @n NAB- 20 URRUSodu156d dhdTRYmBEC
enpl oyed, provided that it provides stability to the active agents (s

cont ai nedproperties mf Fbxeef@mtﬂthyn One si@Hechqdefdaasart |rn|fm ¢nipirically oddigrarinpHhe i c
liquid. 1] ative a s of no legu S icn

gl ycerol; yﬂ%%}gﬁjﬁ. mPR @?bh%g| ng hy st ?%%ﬁ§7 EW% © é#%§ éene
glycol s, sugha@se et l@n@f ghmml typ€h et bsiﬁ&{bemgﬂﬁ'l@@[hg aﬁd’ﬂtsﬁtﬂ@Mid@ﬂButgdry(h@l
polyethylene glycol "PEG') 200, PEG 300, and PEG 400; and propyl ene
glycols, Suetedde: shifsr spsh ansodjpgicailoride pist spiH@neceits colzarsp s¥GH A pYAretse

gl ycogy ( ¢ 00.
9 yooky (- BRGike S8R e £ i B 00, o R 12000 EERAORR A i BP0
aqueous/ negmeueadisr tyipgsiiof abomteuTiat bamotiAmodalating kigentts) mayg be qursschi guanly
formul ati on, such asjghose descrlbgd above, can be ﬁ | oy ?d al ong with any
aqueous | FRISERIFIMI TG fo modelateie pHply eREHrbidhe atigfovi ded t hat

t he m xed aqueous/ non-aqueous |iquid formrulation prOV|des

-50 -



20 stability to the conpound contained therein. Preferably, the non-aqueous
liquid in such a fornmulation is a hydrophilic liquid. Illustrative exanpl es
of suitabwe 2ooaagueous |iquids include: glycerol; DVSOPCPNS201ebisBEne

gl ycols, such as PEG 200, PEG 300, and PEG 400; and propyl ene glycols, such
as PPG 425, PPG 725, PPG 1000, PPG 2000, PPG 3000 and PPG 4000. 25C her
delivery systens can include tine-rel ease, delayed rel ease or sustained

rel ease deI|veﬁynspsﬁemspoﬁmdMngystemnpmﬂm.aﬁdhd mepﬂmthmaﬁmlnamtmxmﬁmns
of conposit onﬁwg %?e i nvention |ncreaS|g$ convenlen e to the subject and
the physi EERAI0E Ml JoRss SUsh 45 Splsiun 1) Mogrs ey Lo gpd FglaB%%ﬂeP%&né !
known to h@seiak n{%mhd}@dh}{t l%hf)é dtaﬂll"zefs*ﬂﬁ‘e é’drﬁposﬂb%yanti@&a{t%ﬁ nBPAWTRL PARR
systens such as polylactid (U.Ss 3,773,919 (incorporated 30 by

r ef er enceyeciientopdiarduplst @mz bNdJse$8Thf8 il)ulleqb@rtw(ahab@aed emgthﬁs;fotw@ @yiferia, can
copol yoxal,at es.. pol ycaprol actaones.. . ester des ort.hoest.ers

ol yhyar oS yr Ao aliF et el "ToipBRlY B S ShraBy slphT SR ghs ar

( Eur opeankiat e hd Melude3Bor %and@@@ﬁicysms of Lglutam c acid and

gamma- et hyl - L- gl ut anat e éldnan . R et al,, Biopolymers 22: 547- WO
2012/ ooszslpdgmsmmqutmlzsggp%t@)ns ofothy inzemipar maj@we %@Pﬁa’t*ﬁ]d%ﬂuétlé)ul‘br

T5: 367 o7 o BA AR Ru0 Sl aadSon Shiofly madpe BRIG, HBLRGS T provides

O her ex antpbmsy af theustiad gty @) east@ined nipasint Pmﬁaablppihudmn&emo@equmam £
poly rlcegeln the form of shaped arti)cles

t .
mi cr o&%pgﬁydefgphl lidyidy lupirati wnexanmnles of susa ]Gd@nr?&ﬁe%ﬂ @9@8%@%%
are: |ipi I sjﬁ)q% ereg e S s ,and
fatty aciggm%@ﬁn§g¥rgrﬁgg§gﬁzhc éﬁét ﬁﬂbﬁﬁk gﬁéﬁeég&ﬂg ; ?d?gge
rel ease sythykens gdymoh dsthpleot ayhl ﬂrmhy@mevgylcdi; polgstbylbadz)lg@oby(ﬂ‘mfgél) 2((]0 e.
chitin hy g I i an h s); sylastic,.systens de sed
aystems: HER b et JEL 4B ah i Bl uf o cURUBHERS RURSD EEPL ARG
exci pi ent %;yc&abbllyaidpyleh@gg@ol (mb@n} $15, @pds 15, phe; | 000ePPERBODS PIEG 8900RAES
include, But are not limted to: (a) erosional systens in which the agent
is cohtai RBG4080a formwithin a matrix such as those described in U S. Pat.
Nos. 4,452, 775 4 667,01 8 03 39, 660 f our
hoor por ated by ERGRURAC rorded R Xl Y dulafid 45 k! Rl eaopsaonr ve
conponent aqebi® i eRl ﬁtrm@laa@mtAﬁy |seRatlenenfatiGevus 1REIY n'amﬁaﬁbh gschdgs gokded
in US Pat. Nos. 3,832,253, and 3,854,480 (both are 15|ncorporated by
r ef er encejiescribed abgyet grarberopptoxse adrate widh gnys3ascawn idud f Qfaw lagien el apthope t he
met hods a i tem
Col 1'of dai DaieEBEPARLE S840 ohal e FHLERBLAD AoR sl hEASHH A0S
oi | - i 20 waktabiligmd EheOJﬂ)mpolIhd: ebhteded nhereid. Rrofehblesthcana-dgupasoliesd il sypahsomes

are art|f|C|a menbr ane, v sse ch are usef ul elivery ve tar, 20
in vivo ofomw afiop iy aalt Lﬂ%lﬁa\m;haﬁaws %ﬂr@limﬁymm@%ﬁa -G 19.1119% ze
from 0. 2- 4., 4m, gg@ﬂal ahRes Lﬂmseeth91re9@ §[§%fs0§‘&8he£suﬂ>1§é 200t PEG, 3018 270 YERYS

interior and be [ivered to cells’in bi ol ogically active form (Fral ey,
R, and Papaivadjpopmitresglydls, sicleadBPGi436hBRG 7861 PPG:1090.- BRG 2000,00%0 13660 can
be targeted gﬁ %_E@rticular ti ssue by coupling the liposone to a 25
specific P?% d*U%h as a nonocl onal anti body, sugar, glycolipid, or
proteps. Liposomms &lRe Eﬁ@érﬁé &ah YingNiadk | @Rb-eclbdseMdtiabed rEBkse bOLuaXasP! e,
as LI POFECTI NTm and LI POFECTACETm which are fornmed of cationic | i pi ds such
as N-[ 1- ( xlasedelieyy @y@yﬁ)ms @mglpws]tew anNevord Wpt:angd acfrmmmt@ﬁvmfdmd@s@mm)
and di neth diocta eg h s f.or

1 bosonss s BT B ASHE TR O The SHTL pah BES i RL TR, Bhngr

publ i cat i efcase leliveex ayapdrs arerviifabk &i@kﬂo% tthsiee(bﬂbrdﬁla@l skill B 9@. artNahby
Acad. Sci, USA) 82: 3688- 3692 (1985); et Proc. Natl. Acad. Sci.
(USA) 77: yobplesobmerigsoyystam @@hsazmolxéw@ﬁss 6% PEPI\@B 3,546 Ypcomprgad: Ep

(1 Iélﬁcg?épor g?p‘%@%é% ?85@%8‘1032%%5&2#? %01#/) ol’?gg%md\éo@y“ﬁld%%Cgpﬁyoxalates

polycaprolactones polyesteramides, polyorthoesters, polyhydroxybutyric acids, such as
poly-D-(-)-3-hydroxybutyric acid (European Patent No. 133, 988), copolymers of L-
glutamic acid and gamma-cthyl-L-glutamate (Sidman, K. R. et al., Biopolymers 22: 547-
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reference) and 4,544,545 (incorporated by reference); and EP 102, 324.

Li posones al so have been reviewed by Gegoriadis, G, Trends Biotechnol.,

3: 235- 2249.2012/003281 Anot her type of vehicle is a bi oconp&Cirhiseoiriogzseparti cl e
or inplant that is suitable for inplantation into the manmalian recipient.
Exenpl ary bioerodible inplants that are 5 useful in accordance with this
nmet hod are described in PCT International application no. PCT/US/ 03307

(Pu ;)I i ;:at Bﬁ)@a iNoly mehﬁﬁcémﬁm ,mcﬁha:cirylhebj ot I%diﬂmr"vinylmmt@gbml\ger,yR.Sgtsalerﬂ) .
PCT/ US/ 03Q7 [ i i , i :
a1 ces. POTED SRRy 1817 0dkaderiitsr e lnder dRarc g o roh R dhdes.

appropriate promlekampi§ oP YhYATREd-1dTBE EbRFSSIEH iRGuUS &ehil[RrAEHIEYElymer
sust ai ned rel ease of the exogenous gene or 10gene product in the sugject.

The pol ynevairecest thiexorn ef slrapbd yrtickesi aigt fidm$,qr miofocapsulasr Bplavery systersudbo as a
m crosphere, (where an agent_ is dispersed.thro out a solid pol ric
e et B paeRe e, BEREESdiuds SRIRE 1 RaR it B Aol
pol yneri ccisdigdtdrpl edb&r awapstyl &8dObr thbetrdlof:egaidAgapaloyipelds santi@ighicedddslt ugs
are described in, for exanple, U S. Pat. No. 15 5,075,109 (incorporated by
r ef er enceliydroeelailepssy msteats sush asdgleaicplly-gem yadxbipessordable divdrags! Gre-agut

i ncl ude fj ' i l,.Ze S
composi t 1 b3t B2 hRan 198t otelch TRARRL o @E SERAL Bpscl BaRrRE iR togines:

f avor abl ecsrepresse thbilateusiag conventiendlibsisises dndt exciphidntd) puhiallgdtgedXmipsants; and
introduced. The size of the polynmeric matrix further is, selected accarding
to thgo met o%k%fsp%féﬁ? geapplen ficlyde, %w Be nagiaal.lte%rt%f@} giosipnalfystemsnin aEbel of

route is gl agdistieraRRUNARMfbofm WRiHiA % ARx SAAPLSHobOHeR B L0 I8 N
surfactant vehicle. The polyneric matrix conposition can %e selected to

have bot h4f4a47abt,e6Helgh 4d48i034 and 539800 (all fmirtace ineodporateibyofefacmed end al ,
which is bj.gadhesive, to further jncrease the effectivenes f transfer.
The mat ri ) EBHRBLA éieray Boviish 4Bacte] ARBmePIRT 6 Beth SERTONEY TS RBr ¢ o
rel ease byogdef UsicRNaO\WRScrad et @ndedapenoQd 30§321158.. andin g g8 & 4RY efbisttS gk €M
can al so be a 25 bioconpati ble m crosphere that is sui table for local,

si t e- §pecincprpogritd herofsre®edh i cr ospheres are di scl osed in Chickering, D.
E., et al., Biqtegchnol. Bioeng., 52: 96-101; Mihiowtz, E, et al., ture
Seb: 410- 214 BOPHhONED; Hagg P I hel Salghadione MBI Yierisiis: hTes
can be useshpsyititalsiof &ic bentaTPeshlidiassdiPerdiditsyisve Wollofiat Bispdisiod Upiteas .
Such pol ymers may be natural or 30 s‘}/nt hetic polynmers. The polyner is

sel ect ed Bebug lipid-bared sevtemyinghudingeil-gywateppmalyions) miggles, gixgpsdsinicgles, and

general Iy ;L0 fe B%gsg)rmegfaréaaljtiﬁyahﬂl% Brdnd \Rstfalvh alré)ﬂ&%l&s-gyd%hg |8¥%t0r

rel ease over a per rangi ng frombetween a few hours and three wel ve
nmont h20 i Simbist od &s ivit@b [Lerge Tnd apollarmessetyLilOVig hych sngdirt fige fromn.D44.Gaum,
hydrogel that can absorb up to about 90%of its WO . .

2012/ 00328YPEFFRISHO Hreussmmpdscyle WiHtcetaugons isFiPhand boptlsr pyrells
cross- | i nkedpmiddicaylabliVeteml(FtAAS ROFanAtBAPAhRRIPSIRESD., Trends Biochem. Sci. 6

77-80).
Liposomes can be targeted to a particular tissue by coupling the liposome to a
25  specific ligand such as a monoclonal antibody, sugar, glycolipid, or protein. Liposomes are
commercially available from Gibco BRL, for example, as LIPOFECTIN™ and
LIPOFECTACE™, which are formed of cationic lipids such as N-[1-(2,3 dioleyloxy)-
propyl]-N,N,N-trimethylammonium chloride (DOTMA) and dimethyl
dioctadecylammonium bromide (DDAB). Methods for making liposomes are well known
30 in the art and have been described in many publications, for example, in DE 3,218,121;
Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang et al., Proc. Natl.
Acad. Sci. (USA) 77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88, 046; EP 143,949,
EP 142,641; Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 4,485,045 (incorporated by
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Exempl ary synthetic polymers which can be used to formthe bi odegradabl e
delivery systeminclude: polyam des, polycarbonates, polyal kyl enes,

pol yal kylwoeotopamsiis, 5 pol yal kyl ene oxi des, pol yal kyl ereTiuse@plotisas at es,
pol yvi nyl al cohol s, polyvinyl ethers, polyvinyl esters, poly-vinyl halides,
pol yvi nyl pyrrol i done, polyglycolides, polysiloxanes, polyurethanes and
co-polyners thereof, alkyl cellulose, hydroxyal kyl cellul oses, cellul ose

et hers, celftrahasends4,e44654n(imcapoatddubpsesrenpot wne ks d02.324.yLiposamsd also

nmet hacryljc esters, neth cel.l ul ose,. ethyl cellulo dr oxypr opyl
Dol 'l ook Tanl Grtriodts o T geBosGmabar ogs sl b1 ner ot

cel lulose, cel hub@eet3eRIrakRiclcCi8lal BIbQNSHaRb R R Bricl € 8F {HpIASEhAC] gffle
butyrate, cellul ose acetate phthal ate, carboxyl ethyl cellul ose, cellul ose

t r: acet ﬁt ﬁr i@equ]arm@lsleinsm Itlwhmltamnfcbidh uRsipight. ,E?mpjf(rﬁé:tithr?rbdih’@t merdants ghas)are
ot hact ! ey MoGEYaARGE B MRy had B ASEIY L eE TR RE Aptisagon no

pol y(I aur pCTmes/03s07y | (Rt)catip! X6 PIVEOY 195PR0DAC kittitdide ) Pollnepie! wen®t bylivery
acryl ate), poly(isopropyl acrylate), poly(isobutyl acrylate), )
pol y(oct aduegn adty @i@ 307p gpsgaibey (birrempatbhop mspfgTablve biqsseiadallpypalpaeric
gl ycol), y i.de t i

a1 Sonol o PRAHES Wb iR BY o BRl X (EhOh AL FRRRTL Sl Don Bl Hohide
pol yvi nyl piie polyhaoioenatdod qaalbgrmed todichiaetsustamed delaasd of tycedogen@sigdne or
pol yanhydri des, poly%prtho)esters, pol y(butic acid), poly(valeric acid),
and p8 y( Bsrehradict 1 tho §ulysiir ol act one), " and natural pol yners such as

al gi nate and O@H@rpo%ghéﬂ%%%ipq rabliE iU dh Ne d6h " 3N ARErGRI e %ﬁ@l% as a

col I agen, chem cal rivatives thereof (substitutions, additions o

cheni cal grougsherd ¢whex anmplagent ais kdibpersidk thrauphouthydsabidy palymens , matixyatri ons,

and ot her nodifications routinel de by those skill.ed i e art),

21 buni n° aREEIOESHICHY SR G ot THeEt Brey et sal o acismeer opD Mingsbisaor
hydr ophobiife RIr@d@hdPolyeRPO lcyiBnen 2 Behgdl 2kt WeS&ilRd int H&Y Rfmpl8 Osnepal Not hese
material s degrade_elther by enzymatic hydrolysis or exposure to water in
vivo, by 807482 (weotparakedebsorsiferancekl e fremis of dig pApmEte nREEX freendesngi t s
for the trealienio ol ALSVEMheN oof, HsasGha ik Fhedus,Rlohslon & RETT
to excessiVBEBF SIS RS E¥lngh eol LT LTS8 ARHiraftd s Beion 330
the synpt pognichie hesfix doviea s idead ttesdult nhRvdehble irfleddddasetids Ph eHeredinits al
pack conprising an effective anmpunt of a conposition conprising a conmpound

of the i nvaihi 8. My dalntpdueee Tanpasiali baspalyBepe aaaric futhemiy sdedede
form In ﬁ&’iﬁﬁdiﬁg?ooﬁ’fe HRAhGd of &‘&W%lll;i thiITRS be GSed? P?éf@{abb@w%%m'a&%éol"}’eht% s
contains a therapeutic or prophyl’actic conposition;

2012/ 2® 32 84ddCGht PR Mt 1c0 2103 Sansluimnpositioa ane eacat@prsire ihaxasfacanpochiels, The

bottles, vials, tubes, bags, pouches, blister-packs, or other suitable
cont ai ner PPIFMITEC MEWA C?rﬁp?%ormn.besiflfﬁteédﬂﬁ%m@?@ voiele dagadation ralesand ¢

gl ass, |agipa 64RRARE L a MRkHal [\Phikh 101 biBhAIRSivEBbLGUARrInGEAL A ErdcpileqiQl di NG
medi canents. |f desired, conpositions of the invention or conbinations
t her eof ap&trprsfari Hedmatrix composition also can be selected not to degrade, but rather to release
by diffusion over an extended period of time. The delivery system can also be a
25  biocompatible microsphere that is suitable for local, site-specific delivery. Such
microspheres are disclosed in Chickering, D. E., et al., Biotechnol. Bioeng., 52: 96-101;
Mathiowitz, E., et al., Nature 386: 410-414.
Both non-biodegradable and biodegradable polymeric matrices can be used to
deliver the compositions of the invention to the subject. Such polymers may be natural or
30  synthetic polymers. The polymer is selected based on the period of time over which release
is desired, generally in the order of a few hours to a year or longer. Typically, release over a

period ranging from between a few hours and three to twelve months is most desirable. The

polymer optionally is in the form of a hydrogel that can absorb up to about 90% of its
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5 together with instructions for admnistering themto a subject having or
at risk of developing a disease that is due at least in part to excessive
prot ei n exprer#iosasior expression of a nutant protein. TRRETIUSSMINMEIBOHNS W | |
general ly include information about the use of the conpounds for the
treatnment or prevention of said diseases. In other enbodinents, the
instructions include at | east one of the follow ng: description of the
conpound erighd icomitenatd dortiddr, cohpollyds; crdsshigedswitbdubkivaledt ashsi o stheat | on
for treatnment of a disease that is due at least in part to excessive
protein eR%VE?E?on or expression of a nutant protein, or synptons thereof;
precautions; WRK&hPES: syMAbEADoRMTrs GOMBA &an! BEIGEd 118 NBHrmOUMR" SRJIBGRdable
information; adverse reactions; "ani nal pharnacologi; clinical studies,

and/ or r efledrenc ewstenTheclides polyemidsspotuserbanagsi pelgdkylienese pplyalkylenaglycols,

cont ai per n,_present), or.as a |ab appli.ed to the cqgnt.aineyr, or as
2 sepat at BOREDRE SRR wpBpdRad R MRyl JRBRA A Rocly G R Slhers
cont ai ner polldalPeitbls CAdIlyQihyl halided 1y ANERYirIdoneVp SIS EREoIGRBE pEliloxancs,
described, 1t will be nore readily understood by reference to the

f ol | owi ngPokiiednes aidh ep-pelvameretheropt BkylmgHplose hydroxyrikyk eelbdossh tlulose t ai n
20 aspec n Laen 0 r j : ] i ed
fo 1imt ERgr I ETRESHAR hirolclf L ERRRLs LENER Bl wffior o by ALARETC.
conpany untlassseptdign wdril@tathgdroanpropelr eclisiest, whydiout-piopyt heethyucehilest | on.
Al'l solvents were of HPLC grade. Thin | ayer c mat ogr aphy perfornmed on
comet¢i apyé%ﬁé@tﬂa@ﬁ@dl_ﬁflg@%& seillgp aedaie o lifase: pepeenasy \.gglftﬂ‘_é%eea%%_
visual i zegdy YRl GelMobd LamOBhINAMO CaltdF 106 1QQIJMQQQ%Q&,eQﬁafe%%%eﬁH@@' um
nitrate stains. Chronmatography was perforngd on either Siliflash F60
(silicycl e)lplmte basidiural usalha @ESlygmathgl drincthpcryhitd), gl mdplethyé wensthiabiyate)dr i ed

o ocpnes BB BRI CotRSsduhet SRR S RIES b, °
1- Et hyl- Bp&@(isidd%eﬁhyﬂn@ﬂﬁjtaagmeqpyba@@a&gg i hﬁgﬁe?m@,f @am@l}gm MRR#Acrydik),

Centrifugation was carried out on an endorf O centri e 5417C. "Anti
hemagdf ut pelytm¢trryBvpRWd) reht(isopeyyk eaiylaget awli(bohdys acaditelh neey(osiaderyé
(anti - HA- HRP, s_from Roche di agnostics clonal [from.r cl one ,3F10) .
bol o1 onarosnis)” cest GRS "B bRRIRHE  EPL RO P Sl el @husfl °0Gad
Anti - gl préthdﬂl%hMﬁeteﬁ?ihﬂﬁﬁdﬁé)abSIy@ﬁhy’ldzﬂ@@ﬁm@§polwanyl acetate, poly vinyl chloride,
2012/ 003281PCT/ US2011/ 042535 conj ugated to horseradi sh peroxi dase, )

(ant i - GAPPMY#RIERenao vispyralidoae. ard ypelyperspipfp e’ aciipaind | glycalicniagish

Essenti al i . | &l I j é,g%] t t i : m,
100X L-g|8@§%¥ﬁ§h9§gg5%@??“%§%%&3¥&&§%?ﬁ“§ dbg sﬁﬁg?%ﬁgugggﬁggaégwgﬂé_mere
from @ bcodprola&tbndr ahd astore papiydndremuciopy slpeasomel StheepelyfacoimrBes imhuding

Bi ochem Loadi ng buffer was of the follow ng conposjtion. 250 Tris, .pH
6.8, 10% é?iﬁfa_é}nﬁmdioﬁf‘é ses Eolfagee, Qg‘@%@dﬂ%&lé{ﬁ%ve,s Eigotd oL ifEn AHABPBY Of 150
M di t hi opf&ic40 grouéb %f@gﬂi@,r AKYET BV IBRO rgﬁﬁo%ﬂ?‘tﬁqn@f WelklioM00ind other

spectroneter and are repor n ppm (parts per ion) with reference to
an i nt er nalodgicanoia dufiGBCIBadet by’ tiBe phiiied iDdba ad), elbweporinddothsr hydrophilic
[integration, s=singlet, d=dqublet, t=triplet, g=quartet, 10m=myltipl et,
Coupt i ng. BORGPS R Ind hihed POy fead Fatdbhis dp ot S B G pbpRirt
Coupl 299 ReRAGKI Iﬂf%neral, thesENBat@G41d de@@U&ither by enzymatic hydrolysis or exposure to
1-ethyl-3-(3-dine hylanlnopropzl)carbodllnlde, and triethyl am ne were

di ssol vedwiater ¢ vieo iy fustapand ik gregiost i rred overnight. The vol atiles were
renmoved | gcuo and the residue redisolved in chloroformand washed

successively " with 10%citric 15 acid, sodium bicarbonate, and water. The
chl or of or m phagae Wagntén agthat providgnesifonsutdaahent of ipkdvehfich andiscases that

concentrated in vacuo to give the crude product. ) )
are due at least in part to excessive protein expression or expression of a mutant protein, or
30 the symptoms thercof. In one embodiment, the kit includes a pharmaceutical pack
comprising an effective amount of a composition comprising a compound of the invention.
Typically, the compositions are present in unit dosage form. In some embodiments, the kit

comprises a sterile container which contains a therapeutic or prophylactic composition;

-54 -



Exanple 2 -- General Procedure for Western Blotting The gel was
transferred onto a polyvinyldifluoride nmenbrane in Towbin (3 g Tris /14.4g
gl yci ne) wof2beva038d0V for 1.2 hours then 40V for 3 hour ecrars2a8myes s, and
100 V for 20 1.2 hours for 12% gels. The menbrane was bl ocked with 3%
non-fat mlk in Tris buffered saline (100 nM Tris base, 500 mM NaCl, pH
7.6) for one hour, then directly added to a solution of anti HA-HRP

conj ugat esuchrndontaatys can B bésanpampatiesybbiles,nvidls,i tabdmibhgy pdudab, stenptks). 05%

tween-20 for_ 2 hours. Menbrane s washed twice with Tris buffered saline
P L A AR S N el A o R R N R
saline fo %la§s5 |ARIn Al ;ﬂhﬁe?,- mdEfie 8 SHA mBALfifIS kuide for ABNER hiBRarkROsed to
ECL plus TM (GE healthcare) for 5 mnutes. Menbrane was visualized by

exposure to fi nd¢sHgdl oommpsitiadsnedi HHeeinSentemmt of icompinafons therepd| 4re dugvidedt i on

t nmhr. .Cut i L. (at i mately 40 kil oDal t d
the T over WRslTEt aral naRGHEtL b et le J00H 0 YRl iyl G o RS be e
ant i GAPDHdERRypilf 9HBERk 5l iediRSat 1kt iaPait ol @%GePprotdin sxpredsier @ Expakdice

cont ai ned 150 nmM 30 NaCl, not 500 nmM The hi gher nol ecul ar wei ght portion
of the nefbt ARENRAERoBRINaHEtPNS Wall Boneaaliy inplude triforrtiorpbowihe use of the

20121 00328 4RT S0 MO 28R FSP R o ot DIERALALLOR, BlncPSl Aghsk porpounds

Sel ected co nds are s ure 1; preparation of sone o ese
conpoundsinsguct&ingi ineldbedtolvast Seee 06fthe Hellowmgt | alescripeivai dfetheacempaarld oon

%:. ImO\ﬁﬁy, @%@&a@?ﬁ%&%ﬂ@%@@%ﬁ Qg%gdmf\r{listrzﬁ;on %rl tlreearcr’nerlft'of\gc'iisease

N- (6- Ani n - e S T i di & | ami
A B0 Ayt Qo R SauhaLan o of iR o
and 1- et hyt s@nptdadi theedly | paedano@rso pyar)iogs; bodicatiinde cBRG-ingjcatniDovarddspge n

DMF (200nL . added ,aY,a-N-tri-t-b i nifr 500 . 1.0 ) 10
(Chent npeRBTiof AOVKY iear i BT Ob Aoy CAir iheph TGS o FieAg:
T XEUT & W SHAEASSONEY MeGftinicd AcdlyTeh it CoRTmE) g\ghégLﬁZ;ers@fﬁPV&das' R IMREUO

| )

and the resulting solid redisolved in chloroform ( washed '
successi vepnliodite oseontpinercel asadicpirrisashbdneanephdetdcangt asrfoldatisuppbied ty oreditini t h
magnesi um seucl gaal{ee and concentrated in vacuo. The m xture was purified by
basi c al urﬁ A EhrGmat ography to yield the title conmpound (210 ngy, 35% 15as
a white solid. EXEMPLIFICATION

N-(6-(2-(2,3-Di chl oro-4-(2-nethyl enebut anqgl@&phenoxy) acet am do) hex&ﬁi -5-
(2, 3-di - t - but oX}e #venign Berabragesnerally dessubeseycwibbhiposmicadipurdoatiaed e (1) .
Fol I owi ng . e - - 3- £33 .

ai et 1 ST e ooy s Bt 5 bgRidcthatlyior Biipbds o EIG R of ey
(121 @y, Bspébts2dhdmemibpdiaratst bt ehdrydresehin énvedBonLand) i3 motmimiehdade ke 11hnis 3bé ved
in dimethylformam de (10 nl). The crude product was purified by silica gel
chr omat ogF¥FPYP hexane to ethyl acetate step gradient 10% i ncrenents) to
afford the tithe cQIReUREd I Genma /e ABnRhLT cc‘ﬂ'ﬁ%&n?f Htkds hth & cAPAMZ,
CDC13) 1.10 (3H, t,J=6.8), 1.19-1.71 (12H, m, 1.40 (9H, s), 1.45 (9H, s),
1. 47 (9H, a) we ud(2ithoud furdhed . pB)ific@iob2 Al shlvenks were2sf PHC grpde. Jh3d 1y2H, t

‘(]zH,8 ;g : B:ngla 2 &) ’ ) @aﬂé gér%%T&?dHa),nm‘f’QmAfﬁe%%a 1£l|ésss)b’ack46'd5%le$test’ Siﬁ?lPlatSG' Q?

25  (Silicycle®). These were visualized using UV illumination or iodine, permanganate or ceric

ammonium nitrate stains. Chromatography was performed on either Siliflash F60 (silicycle)
or basic alumina (Sigma Aldrich). All glassware was flame-dried and cooled in vacuo prior
to use. All reactions were carried out under an atmosphere of dry nitrogen using magnetic
stirring.  1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide was from ChemImpex®.
30  Centrifugation was carried out on an Eppendorf ® centrifuge 5417C. Anti hemagglutinin
(YPYDVPDYA) antibody conjugated to horseradish peroxidase (anti-HA-HRP) was from
Roche diagnostics (monoclonal from rat, clone 3F10). Polyclonal anti-GST-al and anti-

GST-n were from Oxford Biomedical. Anti-glyceraldehyde-3-phosphate dehydrogenase
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7.2), 7.15 (1H, d, J=7.2).

N-(6-Trifl uoroacetyl am nohexyl)-2-(benzyl car bonyl oxyam no) - 5- ( 3-

t osyl guarwoizneyqoaesianam de (11). Foll owi ng Exanpl e 1: f Pee/tsréms42538 200 ny,
0.35 mml ), 1-ethyl-3-(3-dinethylam nopropyl)carbodiimde (105 ng, 0.94
mol ), ethacrynic 30 acid 5 (285 ng, 0.94 nmol) and triethylamne (96 uL,
0.70 mmol ) were dissolved in DM (5 nL). The crude product was purified by
silica geborgtngmthta)goa;pmzﬁs(lhmm&mo (et IARIDEIRR) staeprgn azklida'nh POMsIn,

Tl S RS AR SR, SOl SRS ik

N- (6- Am nohvesnb)/stdepkrapay | Rﬁrnbgﬁw OPIOXML NG apih 3 d(zoo rnMI 0.25% trypsin and
t osyl guani di no) pent anam de (9). Trifl uoroacetam , 0.21 mmol)

was t_reat ehbswmth Luifiered( %1nﬁgverm foem o ®j ﬁOSreRrh@ﬁmmwndn 1m%lmapl@tea§(8n¢n_)
over ni p&llgfef {:rat ! #Sgsﬁoﬁochemnﬁ%g&img %u¥ GIC lx’)lv%s aorflqh ?é?llo%igg %01%&)8&{" g& %Smkfed

wi t ho

5N- (6- ( 2- (2s 3pipiecdl mw-sédl(lar agichyl @ﬂﬁmﬂ%evpgly)cabermm%aﬁ&ha \ho) bricy 36 2-
(benzyl car bonyl oxyam n%_)I gB t osyl guani di no) pent anam de (2). Foll ow ng
Exanmpl e 1mM [debiote (NMB- spgetripwes rﬁwﬂ? on a Brucker 400 spectrometer and are

ét ﬁfat:“rllynl C amg%@5%4@%98%%@ﬁ%ﬂtﬁqg%{eﬁ e éiyl:hggn&%lea?%% Wbb& a3:[57 %r?ml )

were di ssppmpd Dame DVME fepoidd . asPlintdgratdhi osrsivglethidedadtdgr aphyplan giduane, gel
(50% 10 et hyI alcet atFI\ in hexane to 10% net hanol in ethyl acetate) gave the
titlel®onpoundtiplss conplingsonstai(s izt e solid. 611 (400MHz, CDCL3) 1.11 (3H,

E,GHJ %8) Ex; %?elﬂ— %?ﬂe}gi‘bm@dm% féﬁygﬁ{t‘me é))u%l?néﬁ?ﬁ&ﬁng?’ é 208%“43 53 3. 40

5.85 (1H, d JEBe @()ld Bni@s, [-athlyl-3)3- d&n@ﬁyl@ﬂl[-ﬂ;opmpyi;)):arbﬁdlﬁiﬁld(e2¢-ﬂ;d tue‘éwlaappd: ng) ,
7.18 (1H, 7.76 (2H,
J=5. 4§ 1@@? leszﬂv Mmlﬁ%%@?win&fi %d v?s%qmlghtﬁ%é Hﬁa@&%@wd ("n3).

Tri met hopyh iy lehd(thO rébidwd4redBoRe®lin chiGRE0Ih TREXCshdBSucdbsiRlyY fethi 1'0?481%10
aqueous HBr (125 nL) and refluxed for 20 m nutes. 50% aggeous NaOH (30 ni)

was then addespdawd hlmbw@@lmdn\gatsblmq driototuredhass WG dued mighmageesginve

he crud Th dissol ved in th
i i mum aAOURe e Gaed AR B unddERE BRI RI e Toom

t enper at UERamphe2 L GenicitalPPazed iR Tor $est@nBIbttigsol id dried in a | yophilizer
to yield the title conpound as a white SO|Id(5 239, 55%.
Met hyl 2- (4- ( ( 2The gelayrnhBpasterraddeHo 3-Ralyvayldifjupride gaernbrane in Towbin (3 g Tris

di met hoxy )50 p

di met hyl f@?@%ﬁélﬁ%ﬁuﬁfe@g dOWi t h%?%&ﬂlh%‘gﬁéf ﬁs%“é%%ﬁ*??%%é‘{r@ QM5 (76

ng, 1200 23 homd for t10% galnTherreemioahowas bluckédiwéth 3‘Vonbﬂmfas nuidls inaDideblu fietdy |
81 nmol )  and tirred for 30

b t at h
i nUtes. %Agle%a%fﬁé%r RtE T BYbNCh RiAC Leﬁcfleiegﬁﬁ Bl » ettﬁgﬂcﬂw fhioet at e
is toxic ghghighorddi H]- HR@dco teti ‘éﬁ'ﬁb&gﬁﬂ B59,3] on-thi ABR)in THISuEfkdSaline

reacti on product was used t furth purification.
2- (4- (( 2, #4atHi OGN dpyen-20 d,brnZ Belyls) iidnityrhi e @aﬁwdshcdtthmwwhbﬁmw)lﬁﬁemdl swboé d 30

(15). Ester 44 1 S d|s o| ved | 3%
(5 1) andibd e Rkt hocs &1 iyt TR T el Bgadon Ty rr e
for 4dfoupsnmasd "I‘h@%Elcﬁﬁﬂgﬁﬁrrv@éﬁgmbﬁed/tﬁgﬂ@xpos&h% FEB ipde™ieE: Kadhesolsed in
the m ni num of water and the pH
5 minutes. Membrane was visualized by exposure to film (HyBlot CL, Denville Scientific ).
For in cell degradation assays, the membrane was cut in half (at approximately 40
kiloDaltons) and the lower molecular weight portion was probed and visualized with anti-
GAPDH-HRP, protocol same as for anti-HA except Tris buffered saline contained 150 mM
30  NaCl, not 500 mM. The higher molecular weight portion of the membrane was probed and

visualized with anti-HA-HRP.
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WD 2012/ 003281PCT/ US2011/ 042535 | owered to 3 by the addition of HCl. The
precipitate was filtered and |yophilized to give the title conpound as a
whit e solwo 20200328y, 80%) . PCT/US2011/042535

N- ( 6- am nohexyl)-2-(4-((2, 4-di am nopyri m di n-5-yOnret hyl ) -2, 6-

di met hoxyphenoxy) acet am de (16). Follow ng Exanple 1: acid 15 (500 ng, 1.50
5 mmol ), 1- Et hyl- 3- ( 3- di net hyl am nopr opyl ) carbodi i m de (460 ng, 3.00 nmol),
triethyl Emhmqale(&@g’mparalmﬁﬁ)frﬁeiﬂc}qd Gowdpownds t - Boc 1, 6- hexanedi am ne (356

ng, 1.54 mol) _in dinet rmamde e reacted. However fter

Sl ring over nSGREd EomRbIOT SO Tt Bl Mo Rt Qhaorheohiithr o
was st rr@&n{a&fnd@m“d&!’téﬂé@be% h%@of thRirSac¥iBss &éﬂﬁ[bdcaﬁ’é‘ﬁé‘s@ﬁl’oﬁfcea@obvﬁ wacpo and
purified by silica gel chromatograp gi ve the crude product 1% whi ch

was puri fC@dothcISamm& o@hmwdh Mllycrrch Bel Coighpit Mar(dhenifioGhdwy 007, 8,
acet atg) %}12? was treated with 1:1 trifluoro acetic acid : dichloronethane
(10 ni a% itred for 1 hour. The volatiles were renoved in vacuo to give

t he crude prodncie-Ahiikéh -s-l(szesidm-bhthyciwohsa@hamdﬁnd)tzcatI on (250 ny,
40% . 6H 400|sz CD3S 1.33 (4H, m), 1.38- 1.41 (4H

(2H, t, uwxymonglaeunmpptwmlée . (mn§§tur630f726(hewne§)amme 3);(8%721% s),

]I\-l-5(6'66(22( %Z'Sgé%ﬁloél a;[ﬁ] fn(%i!g lr?#? téy rgqg?%@c%rbodllmlde (326 mg, 2.10 mmol) in
di met hoxy phemorooadst amsdqhwm)m o= 24i3= bzl,lc targmh@chqsmp Fguaos dinfigly 2- (t

but oxycar bonyl am no% pent ananmi de (22). Foll ow ng nple 1. free am ne 16

(100 (Clemlmpsk®) 1n dirpethylGermaimidd (200, MLy p@rwlar dibiediesidid SPREF Was

hexaf | uor I e 0. 25
mror) andonrep gt R el Radfidf IR sonldvea b JRER Ul Bhtig 2
wer e r eactaiikolvedeinhitorofbie GOude), pratudt tsucwaw\why wltheghutrytealsbdm&l g@&bonate
chromat ography and. t hen recr stallized fromhot chloroformto %,eld t he

title conp¥lnatcaandthep drigd wifh magnspps Smmon@r&@t ipyageH, Thgymixqre s

8710 (2, "3 DY by g ohlyohygd gy LR g o R S
4.18 (®H aséwhﬁe@ald(zH br s) 6.45 (2H, br s) 6. 60 ng s), 6.78 (1H s),
7.44 (1H, H, .

5 (2,50 - cer e xéﬁapy@mno-ﬁéﬁh?‘wasﬁeyu? bR acimidpen iy N (6.

tritylth R ARy 7 (1. 00 9.
LAY ;pj?%t hyl ~3- (3 yfigah %@%%mfgﬂa%@‘gggﬁrggmigﬁ% ﬁlg%glgbde (1,94,

mol ), 6 Folleging, Examl@0 lnmdkee, anthet r§ etPY) amge 0(3;575me1) 21@171{yh=ﬁt(8)

ted t the titlh d. Thi dfr
6o (5- (2. o0 prerb i Greay Pekbbfy PR TR Bendy Vst iR E Rt G0l ROt M o
0) hexyd ehﬁﬁdlcﬁfaﬂdl @gdtBylarhe. gl Qonp,00!Bs! ol ]Wé}e dl—sszljveﬂnlmdlmetmformamlde (10
2012/ 003281PCT/ US2011] 042535 was treated with 12 (0.88 g, 342 nmol)

MeCN (10 nLI))/T\hatcelitde(momcﬁ walparified i Sﬁm@@b@hmmr%m'éuemn@ Ito PlrhtyiBaC(elatéw g,
(reat edarrReri e Pre aeeaBat AL FORLR: ShRGamoRuE Bl 20T %o S 100e
rer; flylzooa/()cegéélade 5l udwraRech el 0a%(skhy =asgtiate) 79ave trﬁﬁ 1t40tlogr, sRMBYDH, (127
s), 1.47 (9H, s), 2.42 (2H, q, J=6.8), 3.12 (1H, m), 3.25 (1H, m), 3.31 (2H, t, J= 8.1), 3.64
25  (1H,m), 3.93 (1H, m), 4.22 (1H, s), 4.53 (2H, s), 5.55 (1H, s), 5.92 (1H, s), 6.82 (1H, d, J=
7.2),7.15 (1H, d, J=7.2).

N-(6-Trifluoroacetylaminohexyl)-2-(benzylcarbonyloxyamino)-5-(3-
tosylguanidino)pentanamide (11). Following Example 1: free amine 4 (200 mg, 0.35
mmol), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (105 mg, 0.94 mmol), ethacrynic

30 acid 5 (285 mg, 0.94 mmol) and triethylamine (96 pL, 0.70 mmol) were dissolved in DMF
(5 mL).The crude product was purified by silica gel chromatography (hexane to ethyl
acetate step gradient 20% increments) to afford the title compound (137 mg, 60%) as an off

white solid.
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5 (400 MHz, CDC13) 1.23-1.78 (12H, m), 1.42 (9H, s), 1.44 (9H, s), 1.49
(9H, s), 2.21 (3H, s), 2.80 (2H, t, J =7 .1), 3.12 (1H, m, 3.28 (1H m,
3.64 (1HwOR12A08B1(1H, m, 4.25 (1H, m 5.93 (1H d, JPETA)S2016/09%3% 1H, n),
9.25 (1H, br s), 9.38 (1H, br s).

5-(2,3-Di -tert-butoxycarbonyl guani di no) - 2-(tert-butoxycarbonyl am no) - N- ( 6-
(7-nitrobenzo[c][1, 2, 5] oxadi azol - 4-yl t hi 0) hexyl ) pent anam de (20). Conpound
19 (127 10 ny, N(62Amimatiexy)eds(batngdoinbedylonyslaigey<se@- phosphat e buffer pH 7.8
20 mL) and o added 60 .ny, 0. 30 mml The | ti olid, wa
eoryst ar FeslegapipebeRaaamidindtBomgicnd dt 410G O fiseoippg fearta "
g;)rmtiu 28 z@tﬁk gi@@ﬁ*% %11%%%01) %Ométh(%{@ol(\%lﬂ 3%%ate)1= (&%L?Blverﬁ])g% Jvéléméng
(1H, m, Weg%lre(npmed imyvacto 2@l (hekrudeyprodicoag usdd wijhousp@siqatipn. my, 7. 20 (1H

I(:j’r eéa?a’? |) on of %’I—{?n@ (ZéS ﬁ é'ii‘hﬁ %éz'g'%ﬁlfyé?fﬁ#@pﬁ%'l)g@.e'i)(?xgé%f?}%%i)dg)lﬁeﬁm'

Human gl utiriniienrohyloxgamieg)as 8- ﬁ)sﬂ-lghﬁﬂirdimgpaﬂahhﬁlﬁimmm Foifowiag Masnple
recombi nant|y expressed in Escherichia coli using the p0X04-al vector. This

was puri f ﬂe&emmwg D100 a0 GHemanal), di fftbylc%&m%@ﬂapwp@esfveeb%mde (41
No E DR f@khn?0,d f ol at d t |
(F 056 Al mERE ilishrfradh e B8 BRRUNHRS Rithnd a0 . fessm ne

Escheri chimndlplviercidibsotved iR IMBASWECE Plrifiddlion BARShromhtofta@Hy U8 isntaNet {08
resin (Q nple 5 -- Degradation of a Pre-Inhibited Protein in a

Cel | L@sa?g}’h@qet?’é@m kexgpe to b(?%\methenlom prirlcasctatansgye thedithy wmmunééé?emg; aI

g/gﬁ: glml I2|5 ﬁy?gégtoﬁ%m %W(é hﬁ%)ﬁ]é{% @dgg}r%/ ?23% /g,n%rﬁ %0 gégt(% were

then serumrsts ?rm&sﬂ J10rq, =618y, 3. 1013 Hhec g asg 4018 @O qames. tﬁh@ﬁ(@tﬂ §), an@ (lHday

in the case o T3 ceIIs The cells were washed with hat e buff er ed

sal i ne and)- SKE(1H: yhSi & A&l d. Fe8.0% W@Pbép 163 4. tarsd & Avelapning. of
| et | | ti dth
cupbr nat ant A SETAIES RS T DAL AL MR AE LS ¥ e e

phosphat e buf f QJ’(W-SHJ!MH&)pyEﬂhHHPSJyﬂﬂﬁhM% dinytRokygpthen8OC unt| | reu)ired.
Cells were thawed on_ice and nmaintained at 4C unti]. required for the _assay.

Cel |'s wer &TiREwPAD bb L) e&ﬁf&mﬂl@mﬁm@evwé%beﬁaedS%rﬁqueelsC%Ba
lysis buf {ers ff]ﬂ%cm\é § 9520 &%tgg\ﬂséeda DRREEH: aég.? M%aede

7.8). The cel wer e yse a Dounce ho geni zer and then
centri fugtd ral;ulthd@@cﬂutnqnmcﬁaicd 804960 owtreight Theive ltar cnhdeqirdcbasmﬁbm crystals.

nornal i zed, to an optim zed concentratian of 1 adf ord

B orader . bR el e e B e e Ao TR P bR A b N o
st andgg d) f/é‘cfplf'taiey% %&Hftgﬁ[)eraﬁré-o‘?ﬁep‘ﬁ&)mﬂ SURRE kb, Ditdf Bl VAR TRES in a
consistin ow n creat’i ne kinase (Roche diagnosticst),

(0}
600 nM cr g@PhlﬁleeIrihofsqiﬁldteetlt%mmmM@\m w200 seid (Fri3g, p4YoB. 0, 600 mM MyCl2.

This was incub at 37C for 30 m nut r.to. use,
colnduct edI i nu5 ‘?‘%FY_] total volune [i ngl g?‘ﬁg ‘fﬂ‘%*ﬁ%%ﬂ%ﬁ?‘%?%ﬂ‘eﬁwf‘)réﬁ: and
120 ng of giiethad ndy)Rcahei N(144. |||—()Eorﬁ16(ﬁinﬂh|133t SO0M hiy, 1QQ81 - hivhol) in

et hacryni c_acid-derived inhibitor, or IMtri rret hopri m der i ved
i nhi bi t or fineihydBumpmidepers trgped ik N9H (@Va§§a9r85>@ i mlmllqll) &6 e WaR0

xt ot oy D B RiirEh %o PolbR, Ry Th Wit addt@ et ARl TR s, 4
i mredi at ell 81fmmaprnb yhdehapnphaced stinto fair3o mﬁﬁltesﬂﬂbs eolaglce v&t@feﬁd)vaﬂ in 80C

until requi red Sanpl es were thawed at 15 100C and contl .nued to be boi|l ed
for 5 m ntiHws. cquond Methwlsbigmoacqtpferis derie and shed e used go e Euerﬁ Bepdyat all

m cr ocent ;i.f I t acryl am de SDS
o

2-(4-((2,4-diaminopyrimidin-S-yl)methyl)-2,6-dimethoxyphenoxy)acetic ~ acid
30  (15). Ester 14 (400 mg, 1.15 mmol) was dissolved in methanol and 3% water (5 mL) and to
it was added LiOH (83 mg, 3.45 mmol). The mixture was stirred for 4 hours and then

concentrated in vacuo. The residue was redissolved in the minimum of water and the pH
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Exanmple 6 -- In Cell Degradation Assays Cells were grown to 90% confl uence
in Dul becco's Mdified Mnimal Essential 20 Medi um suppl enented with 10%
fetal bowoeopdosesy 1X L-glutanmine with no antibiotic i RCa/US20mioh25p$ at e. At
this point the cells were serum starved, and then transfected using 1 i.ig
pl asm d (expression driven by the cytonegal ovirus pronoter; gene coding for
enhanced green fluorescent protein fused to the Gtermnus of E. coli

di hydr of oleteecd dly tselditiod of HCIt Thnpriceipitita Tis (fBicoadarh)d [pephilveidito a8 thour s

after trangfection, nedia wa e agai,n aspirated, 25 and fresh serumfree
medi a was® %IB%YBPOW&S(S‘%{R‘FGWEQ?{%Iﬁﬁggadg/g)ncentrati on 100 i.tg/nL) was then

added to the Cﬂté(@aﬁﬁﬁh@%}tlﬁﬁ-(ﬁ-((ﬂ Pt ifinoBOrimidM & D2 s added. A

each tinme point (45 m nut'es), nedi a was aspirated, ‘cell's were trypsinized,

cent ri f ugdtnethaxyphenexy)atetemidd (®. wilichlophess ghrxampla df fasred SsE00neg, Gebl

|l et h . f in dry i h d i initel - 80C.
The oot 1 o Ty bl RSl Sitob ORupeR il B0 Fiheao B oPbioBi il 15
MV sucr oS gmintQQ oM MIS 0ids Limn IR sRb aldho 4o dTMeMeCdrbdipiing (86 Mg l¥64 mirhél in

X-100). Cells were lysed by two freeze/thaw cycles (-80C for 5 m nutes
then 4C f 8ymethy!farmaeads (5 M) atcee eapedndpwueysnataRsHEmEr PRIEHe §B8gQi(3-22 i on

wth lysi t V, he
Same AbosEungn e THES i aREERA L SRRt e o W R PR o
nor mal i zedodcyst@ited were ub @addlpuaficd by ailikd e SEToRASRrapdly taivethottweld pasduct

i ndi Cf)lt ed in Exanple 2. Exanple 7 Dnﬁ%%riadatlit(gn by Purified 20S Proteasone

5The B} ot BhFhwEEs Praiqdrm Biremaiasraphy Ohrshisangs! 5 tometynslrie aia iasealg) HOT f or

20 m nut gy, TRLEd Witk Y1 ¢ilfcroRdfe dehio &iﬁﬁomanm(m 1§ dhtiindd 7Y HepGS. PH
8.0, 250 mM NaCl, 1 nM DIT) such that the final concentration of protein

was 90nM Thheokalsentre atmonedin proob daspvetheasude piddudthehich rmpesr esed rvethmiut
assay was _37C. Taotal . assay vol S uL. 15 al i quo re extracted
at vari ou@lr{lﬁeﬁ@uﬁé?qjﬂoé‘ éﬁé m%réﬁ%)a\tlggl @48%26[% &%%é&qusg lgﬂl]i_i%}lﬁgxn} 04dPng
buf fer an hledsf 1Nyt r tQr t afy eh1fbhas
Fretst ng SArgulicthy 213 DI SHA RGP OIERD, S'geH, 8 378NN, 21 TGRS,
anal yked by2\ed:9r nh1dI(2H, tas),desklithed i n Exanple 2. Exanple 8 -

Structure-Activyity | at i opshij SAR).. f or . Bo -induced protein

degr adat i on 15&5\&'@1’ f@“ ’(‘:‘S‘KF’@S'H‘HPQ’L '_.g'y_!/)é‘“’\iﬁﬁ'g%sterrati cally vary the

structur edﬁﬁetﬁefﬁﬁ{e_aokﬂa@&mﬁdﬂ)ﬂ@w}ﬁg(mruimﬁﬁtagctum&fwgﬁm&m)dqar adati on.
gtn,

W will also investigate the |en flexibility and chem cal conposition
of the I|i hutagycarbgaylemineipentamamide(23). Fnbowingkeyanipte 1 hiscakagimadat(il @hmg,

process. will.u t he GST-a-1/EA.system for these experinents,be e
Phe- syni hie? engp2d breSe e adt PR Mo rPauno B Lo B up oo o dS 340
ei t hepo Fumeo 46MAmdI)ithiltaHocapiRiNg (118Ufnk] 028 e/PPMY trRvigiddkke3pnat, et ed
am no acids. Figure 14 shows a selection of the first conpounds that will
be t est edmnTHeinsdimctetfesmamide 44 mdi)grare tragked dodethem Theauideypraduadt wals Ipgrified

Priazore by alfer bbb ouPug i iRy o GRE . WelhaciuRRETh Sida ot ifine
azi de cyct@agslidd 8n oaqkép4asMEd, €0,SOCD;) 1.13-1.20 (6H, m), 1.25 (9H, s), 1.30 (9H,
s), 1.40 (9H, s), 1.20-1.45 (6H, m), 2.90-3.10 (2H, m), 3.10 (2H, q, / =3.2Hz), 3.50 (2H, s),
25  3.72 (6H, s), 3.70-3.82 (3H, m), 4.18 (2H, s), 6.02 (2H, br s) 6.45 (2H, br s), 6.60 (2H, s),
6.78 (1H, s), 7.44 (1H, s), 7.75 (1H, s), 7.87 (1H, s), 9.05 (2H, br s).
5-(2,3-Di-tert-butoxycarbonylguanidino)-2-(tert-butoxycarbonylamino)-/V-(6-
(tritylthio)hexyl)pentanamide (18). Following Example 1: amine 17 (1.00 g, 2.67 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide (820 mg, 5.34 mmol), 6 (1.26 g, 2.67
30  mmol), and triethylamine (375 uL, 2.67 mmol) were reacted to give the title compound.
This was used from crude.
6-(5-(2,3-Di-tert-butoxycarbonylguanidino)-2-(di-tert-
butoxyamino)pentanamido)hexyl ethanethioate (19). Compound 18 (1 g, 1.71 mmol),
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25chem stry) to synthesize rapidly a wide variety of derivatives. e
will initially assay degradation by addi ng reconbinant GST-a-1 to Hela cell
| ysat es. vwornpoumssit hat are active in this assay will becrastedoizssst he
ability to degrade the GST-a-1-GFP in whole cells using the global protein
stability assay. We will use a snmaller set of conpounds to determne if the
sane SAR is found in the TMP/ eDHFR system and 30expand on this set as
necessar ywas treated WMitbde (E&peri. A2 mnsolyun MeAdf(il d enlt)hveaten (i mumIbbemdegirodmsi et y

appl i cat i BAS TSEn e 4P 70 se cder@ D ot CBL3¢h srhadm i (kabd Fros2sas
noi ety, theurGahe tHehkRhedtdh@c®y fith¥abess ABRPLMbri®R tﬁrd}?@aﬁ%%n&g%hgi gO%"d

bi oavai | abl e. Boc3Arg al one has a nol ecul ar wei ght o

i gand- | :j aﬂhg}; acBOaﬁeSﬁwlg:lxaﬁmpnlﬂW) wihlyl a@&lrt]@l.gahe Ihogigtr corhyauing € h2sk g 2/0/]2 5};]
I T I I
ecomEne SRSl ToN SR, TRFL 0 o AETT DGR 5 ol

appl i cati gns.goHowev.er=7 ey enoi (fiH B, $URN AL mBoLes g1 hnkess ALWSS 408 (A, t he
only functionality that can induce degradation, the prelimnary results

suggest t . BddBadgihduced? dHdrmi &150dHehns)b® 38 (Lddfr). t ool . We note t hat

simlarly larg | .ecul re used Jn i.nagi applications. This

Cnfor mat 1 on w PCArEEtesFBufbyierhonyietap it P hupxyaphonylamin G 10
degr adat i pnnitFshen2&@[TR1265) ok ddislduad aiibyhexyIfsentdsariiden20).f Compexia0$e (127
hydr ophobi ¢ surface, then nmany different functionalities will be active. In

cont r 8&t , mg Oéégmaaﬁtwaﬁrdmseb@ﬁti@ degassrdaphopphats beffermier @0 onlbetddedhwas
Boc3Ar g ag&’deﬁ ﬁe{g'_oqu{o._fs@ﬁ{r{?@%%“e@egﬁﬁgEﬁ%@?iﬂe‘%}ﬁgﬁ%@thEeQ%{}ne"sg[f% gl%i i ned

SAR shoul d energ erna ly, rg tag nust interc Into

the structiiyPagaté fie ghvarepupy @dreddund! BeMooneHz eogCh) armd-f.bexidH, my,y1.46 the
i nker region will be 15critical. W ect that simlar SAR will be

observed (HLsotIHEREGSE 1aY9d v é@ﬁlﬁﬂi{s@%at%fé 2Hpg, fFi61 ), 3-8 1H.Hns 38SddHpt i on

focus on [He Ak B MO EX(BRARE Bt BI¥ SRR R SRR S TEoL SR8 e
to dev®l op, IH6L®), d2¢enery)9.3ysiem).f or protei n knockdown. 20Rel ationship

between affinity/dissociation rate of the target-inhibitor interaction and
degr adat i ExampleA r-ygppation of Hymap Glutathiene-Sntpnsfexase pnt Beaidng adagust be

defined so that, this t hodol an be readil.y applied t.o other protein
Cargets. Wi | o BHERPR e Rl T ds bt + NS dhSer B can
be used t @chRbaRhiRARIOL8H h EQnheAen) 208LLAP thd fex8iid M dYorothil MRs rafifiePHFR
is very high (<1 n and the dissociation rate 25 is very slow (koff is

<0. 0005 sudihg gloweriomsf faiffmityy chewogogreplon (GSGHiddé " ar Noviger). y Esaiebehiiesdi
ef fectlve.. The experinments take vant of the | | -descrj d SAR of
b e aAETTaC BT g SR ARGk e gnld i EraRal PR Rety by
a factor Egcoﬂqgﬁlanfﬁﬂ%}(ﬁﬁé@ieﬁeﬁe&c‘h@ri&m&%lﬂﬁ%ﬁ@ldnlfiffl'ma' Vecta! maw pudblpushed

e

procedures. Degradation will be nonitored in c | ysates and whole cells
as descri badg AyOVIA raovi@diogdn). determine the affinity and kinetics of

Lo PSS, A THAER A AERMRA G cBFLLRD o are more
All cells were grown in Dulbecco’s Modified Minimal Essential Medium

25 supplemented with 10% fetal bovine serum, 1X L-glutamine and 1X
penicillin/streptomycin (complete medium) to 90% confluence. The cells were then serum

starved for 2 days in the case of Cos and HeLa cells and 1 day in the case of NIH3T3 cells.

The cells were washed with phosphate buffered saline and then trypsinized. Cells were

collected, and an equal volume of complete medium was added. Cells were pelleted by

30  centrifugation and the supernatant was aspirated. The cell pellet was washed three times

with phosphate buffered saline. Cell pellets were stored at -80°C until required. Cells were

thawed on ice and maintained at 4°C until required for the assay. Cells were then
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bi ndi ng because TMP is a slow binding inhibitor. TMP affinity is buffer
dependent, and al so depends on the presence of cofactor NADPH NADP '. W
wi || use wiocordsioszsti on of WD 2012/ 003281PCT/ US2011/ 042536 TAISO@A$ES3EUr Ve
anal ysis, stopped flow fluorescence, and displacenent of "C TMP (Mravek)
as appropriate to nonitor the affinity and kinetics of inhibitor binding.
These experinments will establish the lower Iimt of binding affinity for

t he r ecogmistspenda nmentold Tinis bufiidrdd M sudresa, GG imM dofliom plvesphat.etSt indh of

recogniti | e for, . new protei.n targets ed to characterize
o 0 cormIics T tie ThF RERT SPraBB6S b DRNGRS chomowR e ¢ B otk far then
potenti al c&f?ﬁﬁ'gb&aatt' Q00b S[phh%r Bbemfn%%& qhhe A1 SSRGS gtsh@nwa@mo%a@eaotbean
critical paraneter than sinple affinity. Again, it ‘may require

char act er pptamized cohcentratior @iplomeislt Brddford aatay, Brerad®i b qul rpfmcumturmes of
the regogni and. . Gener I|t of th adat i on/ dest.abi |,i o}
nctivits olnlpos. 2588, Rt dbhith % § R Rah B R RS e 208 i
Boc3Ar g i repua@stisiEBifadaldsanadeconbietin@t @xtodwinBrieag @il trnend kinhgamréshand
three different proteins. W will expand this set to three additional

| i gand/ pr 81enestigHP}t $00 %P%@e@@?&hﬁeﬂéo@léw/le%w AOQrmMoE s PHaY-0.0t00amMeCt s

t he degra e
devel oped o?hnjihﬁgewgﬁﬁ%ﬁé%gq ng%fg?gg?w%é@ﬁ% ﬁglﬁtﬁtfl lbsga%%gﬁ%%%ﬁcwd mn
al kyl t rans$ qiias®al widaei [Snofudfl; K RaADPOic@titratidn be@&t andM1Rb peor W guaREDe

(BG derivatives to forma coval ent adduct. BG can be nodified as indicated
with H?/espmﬁ@n otlhek) probbiditediwigh rl@8ditMy e‘én@@l@gm b¢1é -GsyimechdnliibitoretdiollsM Thi s

LTy T e RRe o B 6 350 iy e el Tl (it R O e o |
| ysates apgi RXRhass AR &Cﬁtﬂgntowfq%fow' ﬂ§ui%ﬁ135§g vidle %Jaﬁa@@éaoggd h&@ﬁ; n

stability assay. P tag | rivative of

reacts w ilo B2pbesfzyX eydiesighSDSBR Gelohdiag ibugRr ahdpmnicaiudly ,frdadiByabdndl | P
can be used sinultaneously DS/ Ber-Abl . Ber-Abl is the aberrant

prot ei n kphgab ifte dig deg: rTth»?eW@@n@mfeeisqt RO&y et ragured. Sampdgsonsicothawedat
chronjg mygdo %ggihoec?m nﬁ&lf‘%gb% t\(/o%f%%%ﬁb'iésv?hg%ﬁ @Q's \Jvé}Q'tf? o Bélﬁ?f?ug @%h as

i matini b nesyl ave been very ccessfu
CML. Noneﬂhé()@m dnea/\/nﬁchecamfage aasre3mamdﬂds il loaddiadnto eai IXCapokEacrylamide

| npor t ant |y bl n he ki nase, act ty of the Bcr-Abl kinase is
not suffi éﬁ@ (tqggﬁll 8¢ fe%\‘/élpft%‘ha%?eré iesi downst r eam si gnal i ng

pat hways; gQb¥inté L inStahDkéAas 8o Aliayist Y- | ndependent si gnal i ng woul d be
elimnated | flchr Allol vvas%iegr a(c)ied iiIéjurt her, neither imatinib nor the

second 30 genefalls ererd ghivii tooPOYasatfiuande (DB beowiic &gt b’ﬁh'mlaifEs@Mliatt em
cells

e T e e T S ST LSuahE PR et
el i m nat e, @Mycipham. ol thR: po? RO LA(ORSRELRE éﬂa’%@}éﬂ@ﬂl@é%nsfected using 1 pg
plasmid (expression driven by the cytomegalovirus promoter; gene coding for enhanced

green fluorescent protein fused to the C-terminus of E. coli dihydrofolate reductase) : 2 ul.
transfectin'™ (Biorad) per well. 48 hours after transfection, media was once again aspirated,

25  and fresh serum free media was added. Cycloheximide (final concentration 100 pg/mL)

was then added to the cells and after 5 minutes, 30 uM inhibitor was added. At each time

point (45 minutes), media was aspirated, cells were trypsinized, centrifuged and washed

three times with phosphate buffered saline. Cell pellets were flash frozen in dry ice, and

then stored indefinitely at -80°C. The cells were thawed on ice, and then resuspended in

30  lysis buffer (150 mM sucrose, 200 mM sodium phosphate, 43 mM MgCl,, pH 7.8, 0.1%

triton X-100). Cells were lysed by two freeze/thaw cycles (-80°C for 5 minutes, then 4°C

for 10 minutes). Lysate concentrations were normalized by dilution with lysis buffer such
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DS can be nodified at the pendant hydroxyl group with little effect on its
inhibition properties (Figure 16). W will synthesize DS-Boc3Arg as shown
in Fi gurew0@oi3will | express Bcr-Abl in N H3T3 cells ugcmgSani1BBGss vect or
system Briefly, this vector will be transcribed into Bosc23 cells, which
produce an nRNA containing 5 LTR-Bcr-Abl- 5 | RES-GFP-3' LTR, expressing the
p210 form of Bcr-Abl and GFP. This nRNA will be packaged into retroviral
capsi ds bthat they @as@ﬂls seimk 1Asos WitinsdilnitaduistonBtad fdoe assspdyt (Bibraalbtsﬁcgmt valid8T 3
cells. Tra sfec eIIs wi | | elsol rtin sed on P
cxpr essi ol MDA NousruSETERTR 1 ba20oR P SAULHT PGRSGH Go LT gH th
conmer ci aEkympikai | abl e antibodies. DS also inhibits Src famly kinases, so

we will also nonitor the degradation of 10 these endogenous proteins by
i mmunobl oExamglent t- FDlemd%tti(uibyPyriéiﬂdiZDﬁmreteammbodi es. If degr adation is

bser ved, h -d DS and DS-
i b1 11 on of bt FRBT AN et aBRRA ARG AT Rl R iy EaF 36°C for 20

ant i - phosph@utdy hahikedives ddacfsHs wsayahatlre Tmrsmmmsl@p@cbkm 0y250 mM
anti-Src- E@gspho r4l6 to assess Src _activation (Src activation pr oceeds in

t he presefé€lof t PAiTD wh that bqhécﬁ@%l BYNCOTatifid OANnPIOLGHh 0% PONNVE Tl |
CrkL ph di
bre commesaar i ARt a0 M ThE ARl p B Wy TS PrdLhesBOr oo

Technol ogyelume was $3LEl I3 n@tal not@fwérbl@xﬂrmai hizalio0s tisRNMinteiafd $mARdiately
Boc3Ar g-i nduced degradati on. uﬁpr elimnary and above experinents ha(ye
test the vlegeciaé 6 ob foSX:deglh epawst ediled. Wanumlltl:s lehmehwretsécgcd @théo

repertoireg,of 3Ar.g-i nduced atio |f t he

TV oDy et e e engb Rl b Byl S BT Het o dhahret o ns
and or gangi,lveest@@gldtagggs@ﬁ@g@h@(a@wz exanpl e, Figure 17 shows t hat

TMP- Boc3Arg can induce the degradation of a K-Ras-eDHFR fusion protein,

suggest i n§xample Shi-sSiraeinserAchivityf Relatippsiip (AT B osAng- mduceds pwetein ed
pr ot ei ns. %,3 {) tions are a common cause of cancer, so these experinents
will also nonstrate the potential of degradation as a 25strategy for
cancets chenot hSHRMyf. the Boc:Algimbient | Watwidinsysferatigalyi wip tisusaepire bf Bobp&rg
Boc3Arg-i nduced degradation. Qur, prelimnary results denpnstrate that
Boc3Arg i HUdEisEmiae ghe dainimawm; Wq@rww Vefr fedrgdagion rairatvilbrilso; ByeRtisgi thﬁr e
cells. W I E5dm HE"B#'

or gani sm;le\lgg{hc(f)lfe;'{li%{1 acciaror%&%:l:cso gélgbfllg?gdee H@%?o%ﬁmﬁq rﬁ%)e;(ggg%r 82 30
cells), amdth¥dxgptammeprogmsdii. W will use the EA/GST for initial
experinments in_lys | f Boc3Arg i nduced degradation is observed, we will

express eDHFR- @@Wﬁﬁgﬁe&he G et IAEA ¥ CRIOR fieshexneriments. issausa s dahicsiidice
degr asiat i gl B?AIAG Ris G€hnlote f: &9&&%9%1%%?9? lR204 1 Q42085 nitial SAbe%aﬁ
exper| ments w etermne the spectrum (0] organi sns that are anenabl e
Boc3Ar g- i ndlizeecbnpnortigianaikibbe pucboavred dameo potdentigure pi tshaws aisslettivat of the ﬁrst

Th s by s St B g Thm oS afe, S R drorm e abkpiyiSlg

this by cb
cel I's. Thgrenganl wls@ﬁ&hrtﬁms%thénﬁkmm@geoa&l &l@ 1§»odrmagr t @mhecthufoie th‘ﬂk&hﬁ
mechani sm of Boc3Arg-i nduced degradati on. anpl e El uci dati on of
mechani snaoztfveBW@S)Mlgba ddcnt@dsaje(glpadasswmd alkyne aZTcﬁﬂeswlwdpémnr(eM&saS/\ﬁLICKel p
toid tlf t.he cte I har co nen %l\?grdf U|red for Boc3Arg-induced
degr atfat i 8 eigRyE'S %ﬁl%erﬁp yp?‘%’b @Eey iGpivat e‘Trhe Boc3Arg noi ety
interacts diregid wimihiali@sday UegAYAE b %aﬁrggfecéigbl'nﬂl‘i’tuggql & OtbeHéla cell
degradation is proteasone-dependent as clearly denonstrated by the

obser vat i bivateh aCOMpwsdhétfaefr e¢itvepn ditie assoyraviil th itgsitadofios th@l abdktyd@gegddﬂ fhon.

No signs qf, ubi a re o serv even in.the enc
doubt qut t SSTeraCERSS AboRrial heiae 3 e argr B sublicy dvelt FOERgT st PIET ha
ubi qui tyl %t'&%oh@oﬂr%s th QRWIGE if ttl’?é‘&af'i’ﬁé Y&RYis l?@tﬁﬁfiﬁethgﬁ'm%DﬁFRC@s{e?n cegt ain

many deubi quitylating enzynmes so conpl ete inhibition cannot be
30  expand on this set as necessary.

These experiments will define the minimum chemical moiety that can induce

degradation. This information is critical for future applications - the smaller the destabilizer
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15assur ed. Pr ot easone- dependent, ubi quitin-independent, protein
degradation is nore pervasive than generally realized. Oxidized protein
degr adat iw0 20/qo818babl y t he best characterized exanpl e @®CTiUs2Gl1pEAHMENON,
t hough unstructured proteins al so appear to be degraded by this route.

I mportantly, these pathways are not yet conpletely defined. Wereas

ubi quitin- 20 nedi ated degradation utilizes the 26S proteasone and is

ATP- dependendty, thxinderz diketyr dteedventiely cardpdundnis rte dui tiesonymitipld el bioreniROIS.

r ot easo and is A P—| endent The r ot easong,.i.s yl i nder forned
by 4 hept BREVITE aJrig B SRt 01278 R B FemT it Reb el Tinound

chamber at,iff hg @88t %Egg‘é‘r"'tﬁa% gé’i&%rafllynﬂz%oﬁheﬁdé‘d“@&n&lﬁ -1flcembRIUMEs. Onrl%?é?&reend
The proteol ytic chanber contains three kinds of active sites, one that

cl eaves atedhyldgdbh@mecofzﬁler@siablllemg( whistyc ihrdier ippreirtant fd«ee@ntueb)hermgm hat

Chat . of eatRl i ke gobr VR Ehal dEd™Y clrilba e B orad ] W 2085, e

entrance mctlb@lw Qi Wl tih€ueh@dghbaratibs, Gateeihinaly tQum @@ége@txﬂﬁﬂﬁoefk‘rgm
the a subunits, In the 26S proteasone, the 19S regul atory subunit caps the

ends of t Heluogilegyadagige can baeawalet (ool e Pote hleat élr@é?éb/nhat@ melegypt pislusedcess

to the prgt r. The 30 19S requl atory subunit also interacts
wi th ubi qﬁ}@%ﬁ}ﬁgngjlpﬁ%{gggd uses ATP to unfold the ubiquitylated protein so

that it can Phnt; einférneatiph otvlas alse . profiicgampsrtait eiralghes riegulta etded:lmnishe oflS
activators, t.in this at e openi ng appears to be ATP-i pend

The blo| oa?gfa atiop| &6T BFAIHG i%@%‘?ﬁ“ﬁ)&%‘?% Sig ymnmé?@ ToBRrRee,

I ntrigui ngley,m 18’91'%ﬁpﬁﬁlctl@&{%fh'ng§§nly\9e 2042/ QQIBARETA H%Q&&{oﬂ%éﬁé from a

al l osteri cal ly activate al hree proteasone active sit presunmabl y by
openi ng tk;@ci;f&:tlﬁ&;ramug@ets»taen@dcmng andfaototlebir facpdresupls asrény 206treotcasona, dieni | ar

. Perh B t t | | ost
The gat sV ARaMTOSA R paY SRR (A RE Ao & hp Br s o RstsalaGs e P c -
chamber. HMdgk A:thd Ifaﬁ?&ogat%hg tHEH BfeYlch@themach&ivhitynot R ik dgidt QLiLR,

maki ng it susceptible prot easonmal degradation. Precedence for this
mechah? sneigiagelbe found in the interactions of fulvestrant with the estrogen

receptor. The eI|m r u st t ha

COUER, s evi ddnstroey Mt st s ARG R R EA G hB haR DR, o
t he BocC3Aggtdni. veéawlﬂtt@@ tmsltassuhﬁbﬁo@ E@dlﬁinnthe lsem stn@lbmhbﬁla tﬁf[S GiteUioR t@bel
10facilitati ng degradati 3. The Boc3Arg noiety interacts

directly tHetqssarst wet fQ,CéF pn Ithg SABchdhe tT%E/ePH@BaWé?nu SHicadbit SHHCMPHMSE i al
factors ipgl W&'d&}% Q)naeg %ﬁ&%%’@p&@e Bk (?g%gw tin ligases. Boc3Arg
I rec

may act to Steer pr telns int'o the proteasome. Mdel 1 proposes 15
that 2he Boc3ARglaniphsitiy llen&éehat_)_‘)"atty/dish)dt&t&mZﬂﬁe pY ehe angowinhilponiingrddvon

gates and cau5|n deg ra ation of the target protein. Several tes I
pr edi ct i ofied 4¢874 “‘F‘f’b Riredusgents of tile targefrif lg’it%e’s}e%?tloélo@uﬁrt&ﬁ ‘ie}glﬁgré

degradat i gi & Me’cﬂod&l‘%@& el Be | HER &214 PO RE (oRdr Zpridgkint Eneg%gr adafié ofmPp

EA- Boc3Ar g/ GST by purified proteasorres obtained fromco rcial sources
( Bost onBi dchmrate?nhatl mmnmoyabnpeacpgmnbs eilermhm aue behased tthga20Sa prote@adone

20 degr ad dj fi r e radation does
ot -t Saur PeerroR AT B bor R L ERI RS2, fiet V4t o Db iR AR 0
i mmp@protsea&?rgﬁ,w Wh%@@ﬂl)ﬁ'sﬁﬁ Lbﬁv@@aﬂin‘i@rr@éﬂé itlod B LESIikdPo DPRAR) -
W will further characterize this reaction to determne if this activity is

suf fi ci entffsctivebubhcse expersoenis téker advaatage gf ghiatvedlnddaseribodsdfBsof By Fha r

mg_.yac peﬁfhwucl)ltdg SHELS i %?gr{frg are '5&’ cPe}angcliffetp Elpcltflﬁgﬁy byta{ acJ[ t3S10t hthZOS
syntheses of these compounds will follow published procedures. Degradation will be
monitored in cell lysates and whole cells as described above.

30 We will determine the affinity and kinetics of inhibitor binding as previously
described. These experiments are more challenging than typically encountered in ligand
binding because TMP is a slow binding inhibitor. TMP affinity is buffer dependent, and
also depends on the presence of cofactor NADPH/NADP'. We will use a combination of
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25 proteasone-catal yzed hydrol ysis of peptide substrates for all three
active sites by 6 to 90- fold. This allosteric activation displays strong
positive woapevmsisvity, with Hill coefficients of 4-17. pPCi/iBeei3Au3al so
interacts with these allosteric sites, then a simlar stimnulation of

pepti de substrate hydrolysis should be observed, with simlar positive
cooperativity. We will nonitor the effect of Boc3Arg on the 20S
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protein dgla _(fb'ﬁl?]i‘)ﬁr,m?}s}és'wi Il test the effectiveness of Boc3Arg-induced
degradation '”B@?@%@P.Ce'ﬂ@-Sﬁﬁy\éta%u%h@%rey@lﬁpﬁptfro&ﬂﬁﬁe tineAexpelr pRtis @hove
wi || show that Boc3Arg pronotes the ogﬁnl ng of thghlgat es, and that the SAR
of this aglkylgueyingdONA mabyhranbisra8AR fDNA#eds atlat? okDa Thiosciutit oivectiowity
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Model 2@ i seltsifat udehie tHBogi S prageiaumbility essagl ates into protein structure,

exposi ng a hydrophobi c_surface that 25 propptes degradation, W wll use
NMR spect r oscof§lekll eTl@r(g}rIrll)etaWﬁ %ﬁerFVé&V%HgEN%Pet F‘@‘itmvétgggrb%%wosme

Boc3Ar g- TNbe) JhRaRvVEX Hﬁ?h@%&ﬁsﬁ&# arfPELIP! dan 8 %‘é‘écﬁﬁllglﬁlt%e%ﬁgl d from decades

of NMR investigations o structure. Sequential assignhents are

al ready i n han@Sffy-ApoBer- Wik isathd abamant pritt¢ibikimse dompt ex 8w, gaBa dkhamevent

per turbat that 5 r%gp%nsible for chronic myelogenous leukemia (CML). Selective Ber-Abl inhibitors

25  such as imatinib mesylate (i.c., Gleevec®) have been very successful in treating CML.
Nonetheless, new therapies are needed to combat resistance. Importantly, simply blocking
the kinase activity of the Bcr-Abl kinase is not sufficient to block activation of all its
downstream signaling pathways; obviously such kinase activity-independent signaling
would be eliminated if Ber-Abl was degraded. Further, neither imatinib nor the second

30  generation inhibitor dasatinib (DS) induce apoptosis of CML stem cells. This failure to
eliminate CML stem cells is believed to cause relapse when drug is withdrawn. Perhaps

degradation of Ber-Abl will eliminate CML stem cells.
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be readily identified with 1H, 15N HSQC experinments of 15N-1abel ed protein;
spectra of 30 apoenzyne, DFHRTMP and DHFRTMP- Boc3Arg conpl exes wll be
conpar ed wo 20rxdessstiand how t he Boc3Arg noi ety i nteract sPairtus2atha433sdt ei n.
NADPH i ncreases the affinity of TMP, so we will al so exam ne the
DFHRTMPNADPH and DHFRTMP- WD 2012/ 003281PCT/ US2011/ 042535 Boc3Ar gNADPH
conplexes. If Boc3Arg interacts with eDHFR, then the spectrum of these
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comer ci al mass spectronetry facility. Factors that pronote
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| ysates t urified oteasone.to id ify factors that prgonot egr adati on
i3 g tr ath EPERASIEL B B T BactGro PSS T R N BV REF RFENCE
activation proceeds in the presence of imatinib but is blocked by DS) and anti-phospho-
15  CrkL (CrkL phosphorylation is blocked by both imatinib and DS). These antibodies are
commercially available from Santa Cruz Biotechnology and Cell Signaling Technology.

Determination of the localization constraints on BocsArg-induced degradation. The

preliminary and above experiments have test the degradation of cytosolic proteins. We will

further test the repertoire of BocsArg-induced degradation by determining if the
20 TMP/eDHFR system can degrade membrane-associated proteins, nuclear proteins and

organelle-localized proteins. For example, Figure 17 shows that TMP-Bocs;Arg can induce

the degradation of a K-Ras-eDHFR fusion protein, suggesting that this method can

effectively knockdown membrane associated proteins. Ras mutations are a common cause

of cancer, so these experiments will also demonstrate the potential of degradation as a
25  strategy for cancer chemotherapy.

Identification of organisms susceptible to Boc:Arg-induced degradation. Our
preliminary results demonstrate that BocsArg induces degradation in a wide variety of
mammalian tissue culture cells. We will further test the operational range in commonly
used model organisms E. coli, Saccharomyces cerevisiae, Drosophila melanogaster (S2

30  cells), and Toxoplasma gondii. We will use the EA/GST for initial experiments in lysates.
If BocsArg induced degradation is observed, we will express eDHFR-GFP fusion proteins

and determine if TMP-Bocs;Arg can induce degradation in whole cells.
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Al'l publications and patents nentioned herein are hereby incorporated by
reference in their entirety as if each individual publication or patent was
speci f i cawbyomym3ismdi vi dual |y 25 indicated to be incorp@catisdoip4238f er ence.
The foll ow ng patents/applications are also incorporated by reference in
their entireties: US 5122463, US 5766927, US 5851791, US 5866121, US
6222095, US 6670348, US 6217864, US 6306663, US 6559280, US 20040102458A1,
EP 01426055A1 3AhekeUSp2OMbiitt 528 884G mime thasypedfune ofiforganismst thet preeswmiable to

applicatign, includin ny definitions herei.n, will con 30EQUI VALENTS
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of che 1 ot Bh i B B HEREF W RR e & AT 2l B, s o

wi th thei Exhinple $CEGci@hti AV th|mRdthanisanel BREASLBEdcded Wepidatishong Wi t h
such variations, W claim 1. A conpound, conprising: a protein-binding
noi ety whi ch bilhess cappimenss ivill helpdg idgnitibnthsceHplpreorprncais ghaidig regnired fogai d
protein, G I I r I protein-binding noiety to
t he tag. %§g¢$ﬁg8%%ﬁ%§%%%a%¢SCFﬁ?%% ?&%ﬂﬁgg%%ogggessive expression of the
protein in a nmddoael /i STAhBoGAuS eoi@l iheasts iineqlr with oic prodédcsemse Ruc;Arg-

di sorder.. 3. The compound of claim1l, wherein the profein is selected from
t he gf%upméiaﬁeﬁ HIotRig é?graéj%m Ki BFpgcasome-glsRgndents @s aﬂqea(rézsﬁ MRS Voﬁ‘ﬁt e

reduct aseopddFiRbn R le@é“d@fér@ﬁ‘t} &%&9&%& infB6 oMb locit fa%gtfagﬁ | N NJRLAGH ng

protein (TXNIP), mutant forns o s that cause cancer, mut ant forms of
| MP dehydulbigengseort weee dbsciwEDEn inhtht peaose ofeddubiquitglaphg rermtnos anhibitbrs. The

conpound claim1, erein the protei.n.is a fusion protein conprising a
Tt pr of Beikve b Hristie et whity bt BioRdh by St B OB RS e

first prohRimal@RGeneortad rﬁa@nw@ﬁluttzﬁﬁﬁggﬁ@qﬁési PneoplétBentnBition aMRLRI N.
5. The compound of claim4, wherein the first” protein’is GST, DHFR, SNAP,

CLI P, 1r mmbped. 6. The conpound of claim 1, wherein the protein-binding
oL W S DR AL g S R BSBl eBotB e

to an oxygea,gedbtafliirreslized] tOLGRBd ProttMeddpiadaBbn-iDipRshably MRl kY chardoterided

compound (e);an(l:plg iorfntlil-i’s p\lllvgneorn?eingn:[ Eleougl?\{lgétfu%urle(ii Bllfoetéiné: glgop raipgeea?r tg %ea({elélyaldgcril %y

this route. Importantly, these pathways are not yet completely defined. Whereas ubiquitin-

20  mediated degradation utilizes the 26S proteasome and is ATP-dependent, oxidized protein

degradation requires only the core 20S proteasome and is ATP-independent. The 20S

proteasome is a cylinder formed by 4 heptameric rings: two rings of B subunits form the

proteolytic chamber at the center while two rings of o subunits are found on each end. The

proteolytic chamber contains three kinds of active sites, one that cleaves at hydrophobic

25  residues (the chymotrypsin-like sites), one that cleaves at positively charged residues (the

trypsin-like sites) and one that cleaves at negatively charged residues (the caspase-like

sites). The entrance to the proteolytic chamber is gated by N-terminal extensions of the o

subunits. In the 26S proteasome, the 19S regulatory subunit caps the ends of the 20S

cylinder, interacting with the o subunits to control access to the proteolytic chamber. The

30 198 regulatory subunit also interacts with ubiquitin chains, and uses ATP to unfold the

ubiquitylated protein so that it can enter the proteasome. The gates are also regulated by the

118 activators, but in this case gate opening appears to be ATP-independent. The biological

roles of the 11S activators are not understood. Intriguingly, hydrophobic peptides
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9. The conpound of claim1l1l, wherein the covalent |inker is

am noal kyl eneam no. 10. The conpound of claim 1, wherein the coval ent

i nker i swoN(HyJo£td2LN(H)-; and n is 1-10 inclusive. 11PCThiS2cionpsahd of
claim1l1, wherein the covalent linker is -(OCH2CH2)"0-; and n is 1-10
inclusive. 12. The compound of claim 1, wherein the covalent linker is
-(OCH2CH2)"NH-; and n is 1-10 inclusive. 13. The conpound of claim1,

wher ei n t hidostavicallye attivate kB rthico mpoticsescaadtivie asxtos, yiresumabtyy by opdnind hlee gaapound

of claim1, vvherelnth conpri ses an.oxidi zed amno acjd, lipid
O i ve sy s b IR R 2 4 f et Gargmdl” B hits BpaT also
ar gi ni ne. jnidBets With GREPAHEGeR! sﬁelsabllsea ’M%eéa%snaﬂd‘ﬁlév@ﬁ% GRNREE %@sh@tar%g

guanl di ni um 16. The conpound of 1, wherein the tTag is HI
0."."...1profein into the, p.rbteolythNhamlDer
5 Model 2: The BoczArg moiety interacts with the target protein, making it susceptible

to proteasomal degradation. Precedence for this mechanism can be found in the

interactions of fulvestrant with the estrogen receptor. The preliminary results suggest that

Boc:Arg interacts with ¢eDHFR, as evidenced by the lower melting temperature. We

hypothesize that the BocsArg intercalates into the protein, perturbing the structure and
10  facilitating degradation.

Model 3: The BocsArg moiety interacts directly with another cellular factor that
mediates degradation. Potential factors include chaperones, 11S activators and ubiquitin
ligases.

BocsArg may act to steer proteins directly into the proteasome. Model 1 proposes

15  that the Boc;Arg moiety interacts with the 20S proteasome, opening the gates and causing
degradation of the target protein. Several testable predictions arise from this model:

Sufficiency of 208 proteasome degradation. We will test this idea by characterizing

the degradation EA-Boc;Arg/GST by purified protcasomes obtained from commercial
sources (BostonBiochem). Preliminary experiments indicate that the 20S proteasome
20  degrades Bocsi-Arg modified proteins (Figure 18). This degradation does not require the
addition of ATP. Similar results are obtained with the 20S immunoproteasome, which
contains three alternate 3 subunits (not shown). We will further characterize this reaction to

determine if this activity is sufficiently robust to account for the degradation in lysates.

BocsArg may act to promote gate opening. Hydrophobic peptides stimulates the 20S

25  proteasome-catalyzed hydrolysis of peptide substrates for all three active sites by 6 to 90-
fold. This allosteric activation displays strong positive cooperativity, with Hill coefficients

of 4-17. 1If BocsArg also interacts with these allosteric sites, then a similar stimulation of
peptide substrate hydrolysis should be observed, with similar positive cooperativity. We

will monitor the effect of BocsArg on the 20S proteasome-catalyzed hydrolysis of Suc-Leu-

30 Leu-Val-Tyr-AMC (substrate for chymotrypsin-like activity), Suc-Leu-Leu-Glu-AMC
(substrate for caspase-like activity) and Boc-Leu-Arg-Arg-AMC (substrate for trypsin-like
activity). These substrates are commercially available (BostonBiochem). If BociArg opens

the gate, then all the hydrolysis of all three substrates will be stimulated. We are well-
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N,R3 ; R is alkoxycarbonyl, R2 is al koxycarbonyl and R3 is

al koxycarbonyl. HNVRL R2 HL N NH 17. The conpound of claim11, wherein the
tag is Nwo0.2012/(@83281 R is aral kyl oxycarbonyl or heteroa&calusgéioxnyzsas bonyl ,
R2 is arylsul fonyl or heteroarylsulfonyl; and R3 is hydrogen. 18. The
compound of claim1, wherein the tag is aral kyl oxycarbonyl or

het er oar al kyl oxycar bonyl, R2 is aral kyl oxycar bonyl or

het er oar ahdp;alimx@/(withbmngd assayrd friB@1 0w wped kuy ltypyioaielpaniflo))or Strong cooperativity

Eﬁﬁ E&oar alsl¥o¥1|1(9 Hee gbrsglovré 4 if 1%003Xrge AV unhe BBS pro{eggo%ne \{\I@ear %lla?mérhglmlﬁg to
hydrophobic peptides.
We expect that these experiments will show that Bocs;Arg-induced degradation
5 requires only the 20S proteasome. If the 20S proteasome is not sufficient, we will test the
26S protecasome because the 19S regulatory subunit has also been implicated in some
ubiquitin-independent degradation. We will also determine if specific candidate factors are
required. For example, the degradation of oxidized calmodulin requires the presence of
Hsp90, so we will add Hsp90 to our experiments. The 11S regulatory subunit (aka PA2S)
10 has also been linked to ubiquitin-independent degradation, so this is another likely
candidate. Lastly, we will perform some additional experiments to confirm the ubiquitin-
independence of BocsArg-induced degradation. For example, thermosensitive Ubel cells
can be used to disable ubiquitin-dependent protein degradation; we will test the
effectiveness of BocsArg-induced degradation in these cells.
15 We further expect that the experiments above will show that Boc;Arg promotes the
opening of the gates, and that the SAR of this activity will match the SAR for degradation.
This outcome would give us a facile assay for the discovery of additional destabilizing
moieties. If this proves not to be the case, then we will explore the possibility that Bocs;Arg
simply binds to the proteasome. Localization of proteins to the proteasome is sufficient to
20  induce degradation, so this is a viable alternative. In this case, we expect that BocsArg will
compete with BocsArg-modified proteins, but not with peptides such as Suc-Leu-Leu-Glu-
AMC.
BocsArg — DHFR interaction. The working hypothesis for Model 2 is that the
BociArg group intercalates into protein structure, exposing a hydrophobic surface that
25  promotes degradation. We will use NMR spectroscopy to determine which regions of
¢DHFR interact with BocsArg-TMP. These experiments will exploit knowledge gleaned
from decades of NMR investigations of eDHFR structure. Sequential assignments are
already in hand for apoenzyme and many inhibitor complexes. Backbone perturbations can
be readily identified with 'H, "N-HSQC experiments of '"N-labeled protein; spectra of
30  apoenzyme, DFHR*TMP and DHFR<TMP-Boc:;Arg complexes will be compared to
understand how the Boc;Arg moiety interacts with the protein. NADPH increases the

affinity of TMP, so we will also examine the DFHR*TMP«NADPH and DHFR<TMP-
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R2 HL HII R; Ris benzyloxycarbonyl, R2 is benzyl oxycarbonyl; and R3 is
benzyl oxycarbonyl. WD 2012/ 003281PCT/ US2011/ 042535 20. The conpound of
claim1l, wbeoeio3ishe tag is selected fromthe group con®CItuseg1m42535H Boc
"Boc HN , BocHN , Boc

BociArgeNADPH complexes. If Boc3Arg interacts with eDHFR, then the spectrum of
these complexes will differ markedly from the TMP complexes.

If BocsArg intercalates into the protein as proposed, then the structural perturbation
will most likely extend well beyond the residues that actually contact the BocsArg moiety.

5  Therefore we will also produce *C-labeled protein for '*C, *C-NOE experiments. The use

of double-half filters will enable the identification of the residues that interact directly with
Boc;Arg.

If no interaction is observed, then Model 2 can be climinated. If an interaction is
observed, and the SAR matches that of the overall degradation established in Aim 1, then

10 Model 2 is likely to be valid.

Other factors are involved in Bocs;Arg-induced degradation. These experiments
may be pursued if the above experiments suggest that other factors are involved in BocsArg-
induced degradation.

Proteins that interact with BoczArg. We will construct a BocsArg affinity resin by

15  attaching the BocsArg-linker-amine to an activated resin such as Toyopearl AF-Tresyl-
650M. We will use an inactive compound such as butyryl-linker amine to construct a resin
for a negative control. We will identify proteins in Hela cell lysates that bind to the
Boc3Arg resin but not to the control resin using a commercially mass spectrometry facility.

Factors that promote BocsArg-induced degradation in vitro. We will add fractions

20  of Hela lysates to purified proteasome to identify factors that promote degradation using
traditional protein purification methods.
INCORPORATION BY REFERENCE
All publications and patents mentioned herein are hereby incorporated by reference
in their entirety as if each individual publication or patent was specifically and individually
25 indicated to be incorporated by reference. The following patents/applications are also
incorporated by reference in their entireties: US 5122463, US 5766927, US 5851791, US
5866121, US 6222095, US 6670348, US 6217864, US 6306663, US 6559280, US
20040102458A1, EP 01426055A1 and US 20050152888A1 In case of conflict, the present
application, including any definitions herein, will control.
30 EQUIVALENTS
While specific embodiments of the subject invention have been discussed, the above
specification is illustrative and not restrictive. Many variations of the invention will

become apparent to those skilled in the art upon review of this specification. The appended
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20. 21. A conpound represented by fornmula I, or a pharmaceutically
acceptable salt thereof, wherein X is am noal kyl eneamno; R 1is

al koxycarworzgi2/00B81i s al koxycarbonyl; and R3 is al kyl opggarshanyh253522. The
conmpound of claim 21, wherein Xis -N(H[CHAN(H)-; and n is 1-10 inclusive.
23. The conmpound of claim 21, wherein R is t-butoxycarbonyl. 24. The
conpound of claim 21, wherein R2 is t-butoxycarbonyl. 25. The conpound of
clai m 21, clamey icmoRBitérsied tdataon yli antoerybodim2ets aiﬁheaﬁaﬂtm@,m tbé fidl siope 21,

wherein R, i.s t-but but oxycar bonyl ; apd. R3 i

" but oxy oot BN A medRureteartiothy St deoi TR tFE i scope of
t-but Oxycé%g%ﬂé‘ﬂts R4 thSsplecifiehtbny GRLE UM suckBadiatiohs but oxycar bonyl ; X i's
-N(H) [ CH2L ; nis 1-10 inclusive. 28. The conpound of clai m 21,

wherein R is t- but oxycar bonyl; R2 is t-butoxycarbonyl; R3 is
t-buto§<ycarbonyl; Xis -N(H[CH2LN(H -; and nis 4-8 i ncl usi ve.
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29. The conpound of claim 21, wherein R is t-butoxycarbonyl; R2 is

t - but oxycarbonyl; R3 is t-butoxycarbonyl; Xis -N(H[CHLN(H)-; and n is 6.
30. A compount/aagsiesented by formula |1, or a phar nacerCiraskog/osxseept abl e
salt thereof, wherein X is am noal kyl eneam no; R is aral kyl oxycar bonyl
or heteroaral kyl oxycarbonyl; R2 is arylsul fonyl or heteroaryl sul fonyl; and
R3 is hydrogen. 31. The conpound of claim 30, wherein X is
-N(H)[CHZMﬁxﬁﬁhn, and n is 1-10 inclusive. 32. The conpound of claim 30,

wherein ycarbonyl 33. Th oun cl.aim 30, wherein R
o benay| bxycaRHORIouR R R, 3RS i PP SO HWBRCE Frofephsadae

aryl sul f ogich rg’t%oteg_lﬂ% &%%@H&gopgal&ﬁﬁteﬁﬂ 38d a%%l@ﬂtfhnﬁgr WhRich connects the

4- nethylphenylsulfony he conmpound of claim 30, wherein Rl

t- butoxycaﬁbnm@MMmeMﬁ%yﬁﬁmeﬁglsuIfonyl

2. The compound of claim 1, wherein excessive expression of the protein in a mammal
is the cause, at least in part, of a disease or disorder.

3. The compound of claim 1, wherein the protein is selected from the group consisting
of glutathione-S-transferase al (GST), dihydrofolate reductase (DHFR), botulinum toxin
(BoNT), Ber-Abl, thioredoxin interacting protein (TXNIP), mutant forms of Ras that cause
cancer, and mutant forms of IMP dehydrogenase type 1 (IMPDHI1) that cause retinitis
pigmentosa.

4. The compound of claim 1, wherein the protein is a fusion protein comprising a first
protein and a second protein; the protein-binding moiety binds the first protein; and the tag
promotes the degradation of the second protein.

5. The compound of claim 4, wherein the first protein is GST, DHFR, SNAP, CLIP, or
HALO.

6. The compound of claim 1, wherein the protein-binding moiety which binds the
protein is an inhibitor of the activity of the protein.

7. The compound of claim 1, wherein the covalent linker is bonded to an oxygen,
sulfur or nitrogen of the protein-binding moiety.

8. The compound of claim 1, wherein the covalent linker comprises an alkylene.

9. The compound of claim 1, wherein the covalent linker is aminoalkyleneamino.

10.  The compound of claim 1, wherein the covalent linker is -N(H)[CH;],N(H)-; and n
1s 1-10 inclusive.

11. The compound of claim 1, wherein the covalent linker is -(OCH,CH,),O-; and n is
1-10 inclusive.

12. The compound of claim 1, wherein the covalent linker is -(OCH,CH;),NH-; and n
1s 1-10 inclusive.

13.  The compound of claim 1, wherein the covalent linker comprises a triazolyl moiety.
14.  The compound of claim 1, wherein the tag comprises an oxidized amino acid, lipid
oxidative degradation product, N-end rule residue or a substituted arginine.

15.  The compound of claim 1, wherein the tag comprises a guanidinium.
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WD 2012/ 003281PCT/ US2011/ 042535 37. The conpound of claim 30, wherein R
is t-butoxycarbonyl; and R2 is 4- nethyl phenyl sulfonyl. 38. The conpound
of clai m80,201@8miin R is t-butoxycarbonyl; R2 is 4- mechguspéenyissal f onyl ;
Xis -NNH[CH2]N(H)-; and n is 1-10 inclusive. 39. The conmpound of claim
30, wherein R is t-butoxycarbonyl; R2 is 4- nethyl phenylsulfonyl; X is
-N(H)[CH2]N(H)-; and n is 4-8 inclusive. 40. The conpound of claim 30,

wherein R is t-butoxycarbonyl; R2 is 4- nethyl peﬁh‘ylsulfo I; Xis
-N(H[CH2] N(H)-; and n is 6. 41. A conpound reB esenteel by| formula I'll, or
a pharmaceutically acceptable salt thereof, Y . The corrpound
of claim41,

16.  The compound of claim 1, wherein the tag is :R'is

alkoxycarbonyl, R? is alkoxycarbonyl and R is alkoxycarbonyl.

Jﬁmv

17.  The compound of claim 1, wherein the tag is :R'is

aralkyloxycarbonyl or heteroaralkyloxycarbonyl, R* is arylsulfonyl or heteroarylsulfonyl;

et

aralkyloxycarbonyl or heteroaralkyloxycarbonyl, R? is aralkyloxycarbonyl or

and R’ is hydrogen.

18.  The compound of claim 1, wherein the tag is is

heteroaralkyloxycarbonyl; and R* is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.

et

benzyloxycarbonyl, R? is benzyloxycarbonyl; and R? is benzyloxycarbonyl.

19.  The compound of claim 1, wherein the tag is is
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44. The conpound of claim4l, 45. The conpound of claim4l, 46. The
conpound of claim4l, 47. The conpound of claim4l, 48. The conpound of

cl ai m 41, wo2o12fa2se onpound of claim 41,

ar al kyl oxycar b®@a§¥Ius2|3/0i2535

ar al kyl oxycar bonyl ;

Xis -(CH)"-:

and n is 1-10 incl usive.

50. The conpound

of claim4l, wherein R

i s benzyl oxycar bonyl ;

R2 i s benzyl oxycarbonyl; R3

i s benzyl oxycarbonyl; X is -(

CH2) " -

and nis 6. WO

2012/ 003280 PCTTUS2@AG M5 35151, Ahcwiphind; isepleesé fivedthbyrduproousisiddof: or a

phar maceutical | y acceptabl e salt thereof,
N N
/\/\/\/ \r ~ Boc

%

EMHHF\,\[H\BOC

Boc , and

20.
21.
thereof,

(o]
'19/\/\ H H\
1 N e
n N\B

N HHH H Y, X, O X, O X, NNN. R2

oc , wherein n is an integer from 1-

A compound represented by formula I, or a pharmaceutically acceptable salt

1
o <l HNT y R
O/\n/x N\R3
O

|
wherein
X is aminoalkyleneamino;
R' is alkoxycarbonyl;

R’ is alkoxycarbonyl; and
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Il NN R3 1V wherein X is alkylene; Y is chloro, brono, or iodo; R is

ar al kyl oxycar bonyl or heteroaral kyl oxycarbonyl; R2 is aral kyl oxycarbonyl or
het er oar awbybmopszmibonyl ; and R3 is aral kyl oxycar bonyl ®CT/US2011/042535

het er oar al kyl oxycarbonyl. 52. The conpound of claim51, wherein Xis
-(CH2)"-; and nis 1-10 inclusive. 53. The conpound of claim51, wherein R
S aralkyloxycarbonyl 54. The conpound of claimb51, wherein R is

benzyl oxycar boRyis alEBoxyasooghpound of clai m 51, wherein R2 is

benzyl oxy Lhr botJt BRIl SLERRIHACTH X ity WS ULy s 1 410
ar al kyl oxygealspenyl .

23. The compound of claim 21, wherein R' is t-butoxycarbonyl.
24. The compound of claim 21, wherein R? is t-butoxycarbonyl.
25. The compound of claim 21, wherein R? is t-butoxycarbonyl.
26.  The compound of claim 21, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl;

and R’ is t-butoxycarbonyl.

27.  The compound of claim 21, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl;
R’ is t-butoxycarbonyl; X is -N(H)[CH,],N(H)-; and n is 1-10 inclusive.

28.  The compound of claim 21, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl;
R® is t-butoxycarbonyl; X is -N(H)[CH,],N(H)-; and n is 4-8 inclusive.

29.  The compound of claim 21, wherein R' is t-butoxycarbonyl; R? is t-butoxycarbonyl;
R? is t-butoxycarbonyl; X is -N(H)[CH;],N(H)-; and n is 6.

30. A compound represented by formula I, or a pharmaceutically acceptable salt

thereof,
R’
NH HN H 32
OMe O N_ _NH
N Y\/\/
)l\ ~ X ?\ll/\ 3
MNTON o/\n/ R

1
wherein
X is aminoalkyleneamino;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is arylsulfonyl or heteroarylsulfonyl; and
R’ is hydrogen.
31.  The compound of claim 30, wherein X is -N(H)[CH;],.N(H)-; and n is 1-10

inclusive.
32.  The compound of claim 30, wherein R' is aralkyloxycarbonyl.
33.  The compound of claim 30, wherein R' is benzyloxycarbonyl.

34.  The compound of claim 30, wherein R” is arylsulfonyl.
35.  The compound of claim 30, wherein R? is 4-methylphenylsulfonyl.
36.  The compound of claim 30, wherein R' is t-butoxycarbonyl; and R” is arylsulfonyl.
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58. The conpound of claimb51, wherein R3 is benzyl oxycarbonyl .

conpound of claimb51l, wherein R

ar al kyl oxwyoanteanoyisy R3 i s aral kyl oxycar bonyl ;
60. The conpound of claim51, wherein Y is chloro.

i ncl usi ve.

59. The

I s aral kyl oxycarbonyl; R2 is

X is -(CHPYTAIS2@In@42535 s 1- 10
61. A

conpound represented by fornula V, or a pharmaceutically acceptable salt

t her eof ,

V wherein X is al kyl ene;

Yis chloro, bronb, or iodo; R is

ar al kyl oxy¢ar bGhy toropoundteficbamaiok wheneircRY i oibytoxycdRBond; audaR Ky hoxycar bonyl|

or heteroarg#%&%8g¥@§%§ﬁﬁyl;

het er oar al'®

and R3 is aral kyl oxycar bonyl or

-(CH2) " - 3@nd Thé SorhpdihdidTeladiz0ewherein R is t-butoxycarbonyl; R? is 4-

methylphenylsulfonyl; X is -N(H)[CH;],.N(H)-; and n is 1-10 inclusive.

39.  The compound of claim 30, wherein R' is t-butoxycarbonyl; R? is 4-
methylphenylsulfonyl; X is -N(H)[CH,],N(H)-; and n is 4-8 inclusive.

40.  The compound of claim 30, wherein R’ is t-butoxycarbonyl; R? is 4-

methylphenylsulfonyl; X is -N(H)[CH2],N(H)-; and n is 6.

62. The conpound of claim6l, wherein Xis

41. A compound represented by formula I11, or a pharmaceutically acceptable salt
thereof,
1
~x” \[H\/\/ T *R2
o’ (]
I
wherein
X is alkylene;

R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and

R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.

42. The compound of claim 41, wherein X is -(CH;),-; and n is 1-10 inclusive.
43.  The compound of claim 41, wherein R' is aralkyloxycarbonyl.

44.  The compound of claim 41, wherein R is benzyloxycarbonyl.

45.  The compound of claim 41, wherein R* is aralkyloxycarbonyl.

46.  The compound of claim 41, wherein R* is benzyloxycarbonyl.

47.  The compound of claim 41, wherein R is aralkyloxycarbonyl.

48.  The compound of claim 41, wherein R is benzyloxycarbonyl.

49.  The compound of claim 41, wherein R' is aralkyloxycarbonyl; R” is

aralkyloxycarbonyl; R? is aralkyloxycarbonyl; X is -(CH,),-; and n is 1-10 inclusive.

50.  The compound of claim 41, wherein R' is benzyloxycarbonyl; R” is

benzyloxycarbonyl; R? is benzyloxycarbonyl; X is (CH,),-; and n is 6.
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63. The conmpound of claim61, wherein R is aral kyl oxycarbonyl. 64. The
conpound of claim®6l, wherein R is benzyl oxycarbonyl. 65. The conpound of
cl ai m 61, wotreriosesiR2 i s aral kyl oxycar bonyl . 66. The compou$2@f/o¢isas m 61,
wherein R2 is benzyl oxycarbonyl. 67. The conpound of claim61l, wherein R3
I s aral kyl oxycarbonyl. 68. The conpound of claim61l, wherein R3 is

benzyl oxycarbonyl. 69. The conpound of claim6l, wherein R is

ar al kyl oxyt.ar banompoRad represcaticlt Pl doryrmaa byl a; phRBnaccuacalylagtaptabdasdbonyl ; X
is -(CH2)"-; and nis 1-10 inclusive. 70. The conpound of claim 61,

wher ei n Yﬂpgmghloro. 71. A conpound represented by fornula VI, or a

pharmaceutical ly acceptable salt thereof, gN HN. HN-rc VI wherein
HN”

Yo_.OuLO.N N__N.
XTTIXTTNX \ﬂ/ R?
N. s
v
wherein
X is alkylene;

Y is chloro, bromo, or i0odo;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and

R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.

52. The compound of claim 51, wherein X is -(CH;),-; and n is 1-10 inclusive.
53.  The compound of claim 51, wherein R' is aralkyloxycarbonyl.

54, The compound of claim 51, wherein R' is benzyloxycarbonyl.

55.  The compound of claim 51, wherein R” is aralkyloxycarbonyl.

56.  The compound of claim 51, wherein R* is benzyloxycarbonyl.

57.  The compound of claim 51, wherein R? is aralkyloxycarbonyl.

58.  The compound of claim 51, wherein R? is benzyloxycarbonyl.

59.  The compound of claim 51, wherein R' is aralkyloxycarbonyl; R” is

aralkyloxycarbonyl; R? is aralkyloxycarbonyl; X is -(CH,),-; and n is 1-10 inclusive.

60.  The compound of claim 51, wherein Y is chloro.
61. A compound represented by formula V, or a pharmaceutically acceptable salt
thereof,
R
Ussantas s
H
Y. o) N.ps
A%
wherein
X is alkylene;

Y is chloro, bromo, or i0odo;

R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
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X is alkylene; R is aral kyl oxycarbonyl or heteroaral kyl oxycarbonyl; R2 is
ar al kyl oxycar bonyl or heteroaral kyl oxycarbonyl; and R3 is

ar al kyl oxwyoanteangisior het er oar al kyl oxycar bonyl . 72. ThePcogseuna4z38s5 cl ai m
71, wherein Xis -(CH2)"-; and n is 1-10 inclusive. 73. The conmpound of
claim71, wherein R is aral kyl oxycarbonyl. 74. The conpound of claim 71,
wherein R is benzyl oxycarbonyl. 75. The conpound of claim 71, wherein R2
is aralkyIoxychhﬂnwkybiﬁwﬂmmgloohﬂ@um@ﬂgmn@tabumﬂimuMherein R2 is

benzyl oxycarbopyl. 77., The conpound of ¢laim 71, erein R3
ar al )Iéyl oiycar bgziﬁl a.ralgﬁl.owa%&ﬁﬁ]glﬁﬁﬁoWﬁ%'ioldﬁyﬁ?r%ﬁl}y wher Iei n R3I ;Ss
benzyl oxygar bomyk comMRrRQF2HAIASIRGEIS20XEH0A2538 n Y 9-10TRGuGeaPOUNd OF

claim71, wherein R is aral kyl oxycarbonyl; i's aralkgloxycarbonyl; R3 is
ar al kyl ox9&ar bdhg compoung of caHR)O01, wheneth R isgralkyloxycadionsi.ve. 80. A

conpositigpn, ¢ rising a.cor nd. of . any. ane of cl ai 1-79; and a
pharnaceug?cal?5Pg%ggﬂﬁgﬁﬁéggggﬁp?3%639@1§% ng@qﬁggr8py reating a di sease
or disordgs, OThsysmpatE dfiReni@ef, whyreheR Bighataieflyxwafangi. ng t he degradati on
of a protein, conprising the step of admnistering to a subject in need

t her eof a%@-her Apecempeundypfstaimél; wherghoRine berzydoxsahetrld of any one of

claims 1-£9.  pe compound of claim 61, wherein R’ is aralkyloxycarbonyl.

68.  The compound of claim 61, wherein R is benzyloxycarbonyl.
69.  The compound of claim 61, wherein R' is aralkyloxycarbonyl; R” is

aralkyloxycarbonyl; R? is aralkyloxycarbonyl; X is -(CH,),-; and n is 1-10 inclusive.

70.  The compound of claim 61, wherein Y is chloro.
71. A compound represented by formula VI, or a pharmaceutically acceptable salt
thereof,

V1
wherein
X is alkylene;
R! is aralkyloxycarbonyl or heteroaralkyloxycarbonyl;
R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl; and

R’ is aralkyloxycarbonyl or heteroaralkyloxycarbonyl.

72. The compound of claim 71, wherein X is -(CH;),-; and n is 1-10 inclusive.
73.  The compound of claim 71, wherein R' is aralkyloxycarbonyl.
74.  The compound of claim 71, wherein R' is benzyloxycarbonyl.
75.  The compound of claim 71, wherein R” is aralkyloxycarbonyl.
76.  The compound of claim 71, wherein R* is benzyloxycarbonyl.
77.  The compound of claim 71, wherein R? is aralkyloxycarbonyl.
78.  The compound of claim 71, wherein R? is benzyloxycarbonyl.

=77 -



82. The nethod of claim 81, wherein the disease or disorder is selected
fromthe group consisting of autosonmal dominant retinitis pignentosa,
cancer, |WBDRbi/ovemdiiat ed retinitis pigmentosa, Al zhei ner PETAISSE@ADE2535

al -antitrypsin deficiency, cystic fibrosis, nephrogenic diabetes insipidus,
prion-nedi ated i nfections, age-rel ated macul ar degeneration, Parkinson's

di sease, Huntington's disease, intoxication with botuliniumtoxin, sleep

di sorders7@nd bt compound of claim 71, wherein R' is aralkyloxycarbonyl; R is

aralkyloxycarbonyl; R? is aralkyloxycarbonyl; X is -(CH,),-; and n is 1-10 inclusive.

80. A composition, comprising a compound of any one of claims 1-79; and a

pharmaceutically acceptable excipient.

81. A method of treating a disease or disorder, or symptoms thereof, by selectively
enhancing the degradation of a protein, comprising the step of administering to a
subject in need thereof a therapeutically effective amount of a compound of any one
of claims 1-79.

82.  The method of claim 81, wherein the disease or disorder is selected from the group
consisting of autosomal dominant retinitis pigmentosa, cancer, IMPDH1-mediated
retinitis pigmentosa, Alzheimer's disease, al-antitrypsin deficiency, cystic fibrosis,
nephrogenic diabetes insipidus, prion-mediated infections, age-related macular
degeneration, Parkinson's disease, Huntington's disease, intoxication with

botulinium toxin, sleep disorders and jet lag.
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