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[0019] The present invention provides compounds which mimic the tertiary binding

structure of Smac to IAPs or activity of the N-terminal portion of Smac. Stereoisomers of the
mimetic compounds described herein are also encompassed in the present invention. The
invention also provides methods of using these mimetics to modulate apoptosis and further for
therapeutic purposes. The invention also provides intermediates and methods for using these
intermediates for the preparation of compounds which modulate apoptosis by mimicking the

tertiary binding structure of Smac to IAPs or activity of the N-terminal portion of Smac.

[0020] A compound of the present invention having the general formula (I):



R2~ (CH2)~ ROb \" Ri b wherein Rl and R2 are
i ndependently H, tert-butoxycarbonyl,

whewzspboxycar bonyl, acetyl, trifluoroacetyl, BCRYE2006/007068
optionally-substituted al kyl, or Rya R5b R6a,, N or
R6b.N H O H O where R5a and R5b are independently H,
al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl ,
aryl, aryl al kyl, hetergaryl het er oaryl al kyl ; or each
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al kylthio or Rba and R5 |nﬂeggpdently
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-6 WD 2006/ O91972h|g%/ US2006/ 007068 RE and R8b are

i ndependently H, oxyl, alkyl, aryl ryl al kyl ,
cycl oal kyl , Rgycl k alkyﬁ, heRr OaLJLjfﬁw
in each al kyl, Mryl J{aryl al kyl,
vl al kyl , heter ryI and

het er oaryl al kyl er

cycl oal kyl, cycloa

het er oaryl al kyl is optionally substituted with

hal ogen hydroxyl, nercapto, carboxyl, alkyl, alkoxy
wheisRaa andRab 1P indeperdentiveih allnd oRolaalkyidosabis iatidky | Retsrasasioaliy,

ary1 %ﬁpﬁw gﬁ%lrf&ﬁgﬁ ?%tgxgsté/ﬁﬁ{ylf & %% éﬂt@gﬂlﬁg&%st?tuteg with hydroxyl,

mexcmtg,g@hxggmamowarh@ybgﬁqyl, ha]ok})c!y],, alkoxpl, or akylklad kﬂyRSa and R5b are
md%fgh{ﬁ%ﬂ ar y ﬁﬁgr&obﬁtllt]u%e lwi{l/m&ﬂy%ﬁ%y@?ﬁng%%&é?ﬁ%ﬁgego aXnno carboxyl,

alkgly Ihﬂoaihyh dlrpxyo roraaik;dthm) orjToptitthally, aR 2 il R e Rbhnécd by an
e A BB B TSR e ool o
alkylpiel olikerllione sallogiyldne beidgeabdiky/ to, 1 REarbon atoms where one or more carbon

atoms are replaced with N, O, or S;

R6a and R6b are independently H, tert-butoxycarbonyl, benzyloxycarbonyl, acetyl,
trifluoroacetyl, alkyl, lower alkyl, optionally-substituted alkyl, or

R.a R.b
Raa\NJ\H)(‘ or Rgb~ /K”/
0 o)

where R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

-6-



het eroaryl, optionally-substituted aryl, heteroaryl,

or R9a and Rl10a, independently or in parallel with
woeRRweand7R10b, can be linked by 4 to 8 PCT/US2006/007068

optional ly-substituted atons such as C, N, 0, or S,

to forman aromatic or non-aromatic ring; and when Wa

and W are covalently bound, WA and Wb are a bond,

R8a3| il 9Ee, 2 kﬁxﬁéﬂeﬁd\a@lﬂ o, kmyrbﬁ;ﬂe, algy1y! a r?/lar xﬂyﬁmyyl 9&oalkyl,

| al kyl ene, heteroaryl eteroa}i ene or

| | k
cyclmq 5 iléﬁ@an’yﬂs‘?ﬂi@feF‘ta@fl@Eﬂdﬁm“é prch i é’ﬁX)l @m@lky cycloalkyl,
cycﬁu'aﬁc)!/ﬁmy?nﬁet&la%‘yp 2a %efe{%a%lﬁﬁr Ro Bﬁ@&ﬂgﬁ% sMﬁﬁl?e_d Wﬂtﬁ Rdlogen,

moré carbon atons are replaced wit S;
hydpyxyh regnerpR, carbensd alk}i#opélséﬁad@nmpyardbs@mor Rr&a aaql W P and R8b and

Rﬂp%k g{ﬂLd\éth ée&%lﬁgr [a an IF detrnggg%ﬂk %Jelrtl r%mgrﬁ] e
al k Iene alkenylene al k Iyene or alk onyalkylene
R3¢ j9ad rR3boprep indgpendenslyr Ho rhalpgetvs alite aylone/ladkylmepao, arylamino,

e e 0. St

/R Ao 2B ien B e, B AR, iatgfloy amide
sulfopaeiderndemidingo;be H, d, Br F, aI kyl, CN, C2H, and

Rl laand RL | b together forn1an alkylene al kenyl ene,
m a8 K ¥RYh&DEnaefly 021 ydraxyal kyl ene chain of 2 to 12

carbon atons or an optionally substituted al kyl ene,

al kenyl ene, al kynyl ene, or aIkonxyaIkerne chain of 2
XapdY. 1329@5?95’6#“51@’&%& #he& G or nore carbon atons are

optionally replaced wwith N, O, or S; or Vais H d,
R9aBrR9tF RﬂiakyR],ObCNe Q@Eﬂdndamg 500 aﬂfw B#mAnany &Qﬁﬁﬁl%ﬁ AKS, ary),

ene | kenyl ene, ene

a bo
hetegpwlmopg;qn@ﬂg-subsgﬁwdaplw |}§Fqg%rgln @r t%‘ﬁlo%}% mdependently or in
paraﬁ@i @Etﬁ @1916|aﬂh Wb@ rb%n be ‘hnﬁ&l 3P4 PP @ﬁﬁdﬁhﬁ%gﬂishﬁltéhea@oms such as C,
kyl ene, | ene, al kynyl ene” chai'n of to
NQ@%MW&%%“W@%Wﬁ@%@ﬁm@&m%m1MOm(mnbe -7
WD 2006/ 091972 PCT/ US2006/ 007068 replaced with N, O,

whedl Wa, ar@ibRhre! ddvhISntBOBARE, Wa khd ik Hle: a bond alkylene, alkenylene,
optional | y- substltuted al k dr oxyal ky

alloqyledsy 8y prylgliodens) aA}‘?%‘E‘Wéﬁ(YEﬁﬁog?tﬁ@ﬁltﬂaohettﬂl‘?érytﬂ“@’éf‘é'ﬁ{ or an

opﬂ'oﬁé’l%bﬁﬂuth@ aliciend, RREANGHL b K&g&ﬂy A&kl 27 t9f12 GiB0R Qféﬁ‘gswhere
of e pr esent " | nventl on Wt or ot her hem cal

0neo?r tm0c§¢ cgtbenl ateige rire roaceh wWith Y D@ and; aed |Rﬂéaeaudh811b are

( ] d [ ' )
el $658, 91 by, SN aRGT 00, SRELIRIE Mot o
R1lgand 811k tigkthey/fous anrlkyken sikenylene; alkFirine; omudigdedalkylene chain
t [ e
of 2?@2165 o\{m }?e:gggrgeﬁrgﬁ&g?lwﬁ?éﬁ%s .Ia%%m?lon}d]g/ %elfl%erd]twnh N, O,
orgel | s nay arlse by a variety of different mechani sns
including |oss of the receptor, presence of decoy

%r?%patnﬁr\ﬁb a&rno(t)x&ra%ﬁ% Sgﬁldoﬁva"ingur I ﬁrevfg{le%%u?egaﬂa% Cl Br, F,

zynogen I'ndin
alkyl, rCNM(DiH, raad llﬁﬂ anaokR!1 &Mgetherrfaﬂm a1 aﬁkmbnce a%nyluma alkynyldme, or

atiof Rl et ehitih o 3 o2 SREOrD o & pional S b EREY afiytene,

alkenplehd aﬁ@ﬂlylafbopxt Akylexyalkiyleyd thair 6F ZHRAR lcatbes mﬁfna Rihere one or more

tunors, roved clinical esponse, .ipc S
caxto 5026 BRPY PRbIRSEaviEh s et o 1 Wi CE Bl CN, COsH
and sms ¥hd/ Rl 14 Rig€ther dle a YR AMylRk, AlkdnFlent eiilicqs) aryl, a&m&ylene

evels by in vitro antisense treatnment has been s
ary1§lgylalkylene, heteroaryl, heteroarylalkylene, or an optlonally-substltuted a]kylene

alkenylene, alkynylene chain of 2 to 12 carbon atoms where one or more carbon atoms can be

-7-



cause sensitization of resistant nelanoma cells and

renal carcinoma cells to TRAIL (Chaw a- Sarkar, et
W@bk006/020021) . The Smac minetics di scl osed herei PChUBD0E/G07068

| APs and inhibit their interaction with caspases,

therein potentiating TRAIL-induced apoptosis. [0022]

I n anot her enbodi nent of the invention, Smac m netics

i | i ' VAERT B ubBithite@falkyl

repfd HEE R0 of STIAE 1P s Hhich B, 6T QoIRGB e laly
hydmixyatkylcaikodyslkglier expressed in a high proportion of

bl adder cancers. In studies using antisense XIAP, . .

bl Q02N rAnhee embediinkes ofdlieepresenisinyensien st the therapeutic combination of

chemot ' 8 o } BioRgical agents which
com{FENT A BEFHE b pRSFRh 1r0RA b BRARLA S Biofigtal agonts whic
bindi tn\emrt dctivate oy TRAIL Saeeptor(s). meRAJE. Kasrreegseedyganpidgalde attention

thera i n.superfigi r !l ARy _:
sl P RLRGH] Gl SHEEY TG e SECE PRI, e
apoptd3is, @hifleaiost wfrmBCGHIy apgdant® by resistaainioi thig actien ef TREHs ITRAIL-

. TRAI enerated in.res e to the.vacci
oG I B o e R DBl Pl reseon
presdndél HERDoPROEIOS) & o@%‘éﬁﬁr&s@ﬂn of FLBPdeninlg oamens forezyalogeretdspase-
.carcinoma_patjents i eated w IL-2.. Since |L-2
§ binciR AEOENNSC ABRtRRY 11 LL SRR RO PREaTegmor ool
senstifiBy 85 FRANTD Nedding foc@thaRBA c¥ll (dBath, BiaSHARS- @relkitionasfOwhich are
such as Smac mnetic, Wil lead to a. nore efficious

»

expegtefl ip 5| inpreasse rPEPtofiQ @S ARoT RTL &ssisbutt Mungrsoimprgygd clinical

respdfs€ SBeade B BRHoh QN dRAGH, ARE BRG] BRahGed pifiemhsurdtdl rate. In
synergistically with toF0| snerase inhibitors to
suppgs to ltip. aeductipeiin XIHB Jevsisiky mrdtie pRigseRter tsgtment has been shown to

s ST 8 3l P g v

Sarka) @6 ADOAWAR. FAHE/ SuSR0OBNQ0Y d6slosadalescindind toskPsaand inhibit their
. . chenot.henot her t t apAl i nhibitors
e ST RS AR RO AT AL RRTRRESE, L

r egid i e%@r ai 0 o | f O Qetics€XRO0Led i

of Ebc%%]glgh? }gor‘ffégcean l{grg}g[c 0¥ rtg%n 1:I‘lﬁg(retﬁlr?ln’t ocC agnglﬁlﬁ%ucis nto o
combingtionelith BA® yedcinestréatroent of bindderneancedNAX idhrakfe nerninslegrzet of

by .t opai soner ase. i nhi bit. j a : :
L
antisefge OXB\AY rhladd&NedBer talks nedre cansitized po chasether§imtid 3g@ts inducing

orond R SO R o AU PR i S T pipyidey Smac

mimli@F6r fse WARBUE theraphihsupeificial bladder caoem caciuoma nesjtuaftle Smac

iSRGl BTAPEA 1 RETSH f L UPE s ap Ppne the effecs if
TRAGL loORkASE RF8spedelto tHeRacdinE98G) , breast cancer line

(MDA- MB- 231), and ovarian cancer |ine (OVCAR-3) anong

ot (1925 SifdilBaY, SnRRhiHRAEY WiFltwuknbitithd TRAIL indGded dpoptdsiy observed
. exanple, Aclacinonycin A, canptothecin, d ug,or uﬁi fi r&
in mglgnespa andarnel cell sargingred paients Bypg (eated with Ui Since 112 tndiices NK
cell A8l ¥ BHhARE TR PO &8 redsion 3RO hd¥it onSITHRANIERNW 1104 cdsPae-9 activator,

I'nvention, The chenotherapeutic/anti-neoplastic agent
suchrpa pmise mametiica iith leas! trormeiersiinious shpieal Aepponss- one

enbodi ment of the invention the platinum containi ng ,

c olppdindingtker cimbofisent of e gyisentiinvention gyavides Syac wimgtics which
act smgistically with topoismerase inhibitors to potentiate their apoptotic inducing effect.

Topoisomerase inhibitors inhibit DNA replication and repair, thereby promoting apoptosis and



pepti dom netic and potentiate the inhibition of an
| AP, such as but not Iimted to XI AP, clAP- 1,
wW@2006892®72 M- | AP, etc. |In another enbodi ment apP@i/asimnemn7068

cont ai ni ng conpound is carboplatin. Carboplatin can
synergize with a Smac peptidom netic and potentiate
the inhibition of an I AP, including, but not limted
t P = 2, = | : .

have g JtedCes SLACTEmo REiaiRE g, ACpoiRieact FnSiRR! PRimote DNA

damagediyi iphihiting . theT brazyowsa hap bt iequicsdrin they BRFAg repeirwirqcgssa  Therefore,

cxpof RO RE RS 5 A g5 Y RPP et b
DNAcddnfdge 2ausdd by tbpois@barase[ifld@is.| n anot her enbodi ment of

the invention, the chenotherapeutic /anti-neoplastic
agen2s]tTepbisemereseginhibitonsi dffbosh denPypenidclasscloampintpetin, topetecan,

esent inyention isea xane.. Ta r .
oA, SRR R b T upLE ARl S st
exatdq@ah,yamsatihel iand dafj@ndtscan)l andties Tipec Huclessb(stoposide amditracycyline,

limted to, docetaxel nd clitaxel. .[LOQ2 Taxanes
anthigiiinirien st pof PHSICRE, S B DREEY il Be e hfiiis of he
inveféltfonniinCd fiuliPrekigtant gioblastohiai dglll nglﬁ_t(ubxd})', :‘blreast calncer line (MDA-MB-
epol yneri zati an, e ocki ce cycl e
231)p ﬁ%@ olaTan nses rlB’GgéQQ/e(g%lg'tygp SEGHE O o O ipotsomgERse infbitors
inchiRE, BPBOHPN, AxRcRHINEsina) EampREeenS iARoRbictH dotbrebicin, ellipticine,
_m crotubul e dynam cs. The uni que nechani sm of action
epirybicin, apdMEaYagtpRe. cont rast to other i crotubul e
poi sons, such as Vinca al ka| oids, col chicine, and . .
cr ;Pa@@&nwepﬁheg?mm@wtiqﬁﬁlileomeventxoabﬁlﬁi cIpefhoTARRUElS/ aRti-pepplastic
ageng/:cn%olsc SeUD WaBfuR! @nhidkY Yordhohadl On Rk | stk Y ieSinvadRn the

of ¢43- -9 WD 2006/ 091972 PCI/ US2006/ 007068 t ubul i n
platiggy  gepiainingt eampouad eisnsispladn. plCGisplatiay cpp| waergize; wgh a Smac

pept bR R pOBRA PRIl oy 187, SRR S RN XIAP, STA-

spin

1, cda8regdl. dAPDNE. IThampthen embodieypt peplatingian cortpining compound is
cti get f C t.h . . .

s G A AL SRy 56 o AR oo

inhibitiérr ofwi [AP pepiditg, but ipalimitey ta Ay clddubeslAPhy Mbtledseic. In

ol SRy RASALETE G e O FEARS B i o

synef@2:301th A Sanaieptabimimetif and pSreatiatp ¢t inbiibition®f aw I&Pdnauding, but

not D A, RAP g T0F N ESh8% hat “act i vat s { he

g%@bﬂéﬂ&%ﬁg e%xtélgoléiﬂﬁ%‘? gf a%ig%/:@#gs;lé qgep%}%gg)@%%%ggt% /glflti-neoplastic
agentl gfat §y@Mighes Wit compeind AccoliRE tothpprestaninveitionds 4 fakareaTaxanes
are a\gfiét!quoltfg - ?L@chlgﬁgtt%é o;< ;&@?{)Itg 411@?@13'{1"@%%%5{1 f%g%\%l' ;)'#a'?(\apﬁes include but
are TRPBRLtESloSdMbak & afdpavatRer apeuti cs/anti  neopl astic

agents and/or radiation therapy kills actively

di 0028 MhxaiRs lafe dANradElidodak atpdun@s thht Prémbie hseMPRVE atiér6tubules
pat hway | eading to apoptosis and cell death. As is

by ighibiting Habuling deolanaieatiqn. therehsoRlocking oellngXflcs Pegrassign through

centfoBNRA irdhirleRY | HRuGRHD b albhom1 OfpifilesaAd ps%Bftn@Qsmnan Cspindle
~and a chenot herapeutic/anti-neopl astic agent and/ or
micrptabiilatdyomihi dhe gnise deechanism of gotian ef maercol ingghirassfo other

mlcrgtglp@g gﬁgg&glrsrl%:élp%g%?lgag gl%&lh@?,i chJ?ﬁc?ne? YAE E@b&)&)hﬁn&g, WEih inhibit

tubulin polymerization. Microtubules are highly dynamic cellular polymers made of of3-
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and a chenot her apeutic/anti-neopl astic agent and/or
radi ati on therapy can inprove the efficiency of the
W@ b@aooteer apeut i c/ anti - neopl asti ¢ agent and/ or PCT/US2006/007068
radi ation therapy, This will allow for an increase in
the effectiveness of current
chenot her apeutic/anti-neopl astic agents or radiation
tubul Bliatdd pRWMIRD Hah $1:9085 Rlest difing mitosis by participating in the
ultnhenDt er%pehtl c/ anti -%agop astelsc ag %nt to b}ép | ower e g
organidatipriand pestioi ¢fgthe oindie, rsyueingfthe emtpgréy ch“ sthg g?egfegated DNA.
Thereg'ﬁxjg eﬂ%ﬁhﬁpl@?en% éff&ﬁve,atafgéf ﬁ)lr Eﬁlc@rr tﬁghﬁy dose of

_ apeut | c/anti - neopl astic agent and/ or
rg ?623? i hnbRE! @MbodibAOR Lanf Wget ﬂﬁl ia€lida¥esafhd intrinsic apoptotic
il rative purposes, the principles of the invention
pathveayeandtbe Sewseh the 16 aseeqf&macr@ qridchioper o figm Beiseiachendria has the
potertif 88 gnérg] el Wi srbfd il 01 | oW ng - descri ption,

umerou eta| s are set forth in order to
pr[ﬁﬁ\@oﬁ% aco&%ﬂ{aﬂ&g Moe H”éﬁﬁétﬁﬂﬂa&ﬁmaﬁc tha hnMdﬂ%Qapeﬁt‘ic/ann
ent however, t'o on ordi nary skil
neop]abte: @em; andfdll aadmthm therapn of any tyay t}ba@ aglivatss |t}¢eeqltrwstch@mxtnnsm
pathwaﬁlg toén e 14 easeoqf tstﬁ%% ?nmﬁfpp?% ﬂé %ng)% gfféc %éblﬂ(r%ec ﬁdestro?glgg tumor

ces ave
cells.b Sanc daeptnxi'onhmelths rindetaivith AP &s suvhtas tXiAPu pitdt bsdAPi2, WL -1AP,

o ST S A G BD SR T T, S g

neoplaktitd lag@tsaﬁﬁd/cﬁrl taftiatibn ah&amC killet 4ctipelpt dividing (AURI By aciiyating the

potent Smac m t .c of the n to. Xl AP
intringicrepePtoRs W&lw 8B PG %pr/ %éfo‘%é?f&ﬁ%%%““e detail
below,| SWRSRGACES 16 lidechBSd poRidassAYinaiias LﬂftaSSrﬁiiUJp@ﬁﬂoanmetc and a
30 000 fold increase in bindi ng?aff n

chempf PP ABI REPRIRSE 2Pl o BHomh BB RVicq 603 agr ol action

againdt hzﬁwa%téﬂro%ﬂ %r(ﬁﬁ&\%&g Thie shakdistld dcBobetlvbiree Sﬁﬁﬁ@epudomlmetlc
m netics of the present 1nvention followng a sipgle

and ao@@moﬂwmvw@% NgERIATHC stgeat iaBdfohradiatioy, fgrapy ¢pny ggprove the
efﬁm@ﬁﬁg&t the %H%thé%ﬁ’pe%xﬁc/&tﬁhé&pg% agh@t fnd/drf84ib@dn tBRpy. r’]I‘lus will

tics tested is a graph show ng t
allovafor ki ingregse in tl@rféft;cfmene&tswé cytent phempthezapaetic anligieoplawic agents or

Iadla’?lglll %&ﬂn\éﬁ{ ?(llcﬁﬂkgg%{yd@% g {%Ile Jh@{n;@{h'e%ﬁ_eﬂ,\%t;/aﬁﬁ]-n A&ﬁ&hl@% ent to be

cer ce assay,
loweradn’ébrem phoslpingymt}am mogasffstivedeyngr cchellegas well as a more tolerable

dose 89 Q%%%Eher Iﬁ}&é?ag I}féﬂg%%%%&? ar?cg{ér gaxat?d?xtthé}gﬂfal di pl oi d
B L

descﬂpadptbsotréfemeg fma*mly of anl RAbbdimasts ﬁlpseof orhlcaeldition, in the following

iferation re t hat ,
desclfin RS TEGT THE, herh [PULCRI R th HOU e Torough
undefkﬁiﬁtiinﬁ ofthativeticd. It el bmaquatenolibv&rém 10 dnealf onhnm'jn akill i m the art,

were resistant .to,

ant.i proliferati
that P RGPS RGBT HBHER S o, Sl Qg I other
insta¥dR8 Wkt vnlm¥BSds dHFQHubtires QAR Acttbeededtibed TiAketailtsh &k @ot to
was a 1000 fold increase in the antiproliferative

unnegsspagidy obspge edPYRYUPH a 100-fol d increase in the cell
killing as detected hy the correslgondl ng loss in

col ony formatio ESCRIPTION OF THE FIGURE
[0032] Fig. 1 is a graph depicting the relative binding affinity of a Smac tetrapeptide

(AVPD) and a potent Smac mimetic of the present invention to XIAP BIR-3 using a
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DETAI LED DESCRI PTI ON [0036] It nust al so be noted that
as used herein and in the appended clains, the
waeemgubmr2 forns "a", "an", and "the" include pbPCT/aEE2006/007068
reference unless the context clearly dictates
ot herw se. Unl ess defined otherw se, all technical and
scientific terns used herein have the sane neani ngs
flour@befi? %Eﬁﬂi&é’tzdﬂ%@%s R8s RYowea 96 o6 Bhd ﬂ{cyeagéﬁhlﬂmdlﬁg ity of
an met hods sim ['ar or equivalent to
ﬂwsnhegem@@Q@MMb@BHi@&é%ﬁw@ﬁwmwk used in the practice or
enbodi nents of the present invention, the

testin
pr[@f)@ﬂg‘@ Inistangeeh ghowingote diekf dife pé threenbmac pimetice of ihsrpyesent
inverﬁﬂ)?i fEIRFREERD &ﬁ?le ﬁsﬁtlhﬂ%@&u@ ‘ﬁﬁxﬁin'?stﬁggn %@ﬁ@?ﬂg iP5 B8 R¥ults show

er ence. herein is ed as an
up togrchi bayir balf-difeafor ﬂh@llmﬂwmsit@n is not entitled to
ant edate such disclosure b virtue of prior
i NP8tz 3 ip a@BPh showing Big ahidityedirn, Smivemimetimof tig piasent invention

o seﬁ% Qlllv’\tﬁh?o#%r w??%lﬁ‘éﬁn&loo@ foJaHQn Qéﬂégzr é]eElq ne Qfé\blv{ﬁ:; ofIn %}L@ MTT

el ng erefore,
assayhp @% Smemnsinietic tiisplaysantjeanoér prdkE%eﬁ B260onEGOBBIns' ‘tmt lhyvd no effect on

or unbranched, saturated or
nom{{F & fecl 1’8‘*2&85 al kenyl, al kynyl) aliphatic

S S 43

that th&cbeﬁ:n astlowihe e usasdard So plaer bpaptot@nefiehwroft BRAIL. f Gyssays for cell

o R TP A Sl Bt B e e

with un&aimp@medmh:yaﬁwxfahb ﬁﬁe@tﬂmbﬁﬁry ¢ hdine she velly were res1stant to the

al ken al kynyl am no

snipfplict i o ok gle G5Bt ﬂﬁfhﬁd@%%gf coBicfp hen Eny 1 was
used fin @Jrﬂligﬂdnonhﬁﬂprmm tlheﬂa wald utmbo fdl& ﬁambsawin th$ mlpbdltmhme effect
resultgr?é m;jp ﬁ,tggﬁc}lfl ﬁ?%feﬂn?; ¥n ﬁleﬁ.@gwﬂlmg as ﬁ]@éﬁtﬂl lgg rﬂ"il porrespondmg loss in
colords BriHitidR! hyl butyl, n-heptyl, 3- heptyl, 2-methyl hexyl,

and the like. The terns 'Iomer al kyl " "G -C4 al kyl ™

and "al kyl of 1 t DETADEDDESCRIFETON € Synonynous and

used i nterchangeabl'y to nean net hyl, ethyl, 1-propyl,

| S[0P36) (MY nusiCyed P rmdfeM| thatladduded | herdi® Gnd Uk yhe @ppehdéwt:wms the
substltute al kyl groups

‘%%Iess‘§pe0|fﬁﬂgh

singylg fprgsn agnan the'h jnglude, plug Eﬁfergms e@%@ﬁtcgnm qsrlrlictates

otherd@e! NEn1&RMRAM &hérfvi%@ et teckriHBh® ScierffictthensARBY Berein have the
substituted al k lﬁ‘%roups i nclude, but are not limted

samet 1geangngs s FETAPRLY Yiidersiopd bhiyne of ﬁmwylﬁﬂtlnyhe art. Although any

methbds 126y BB dnt t@ﬁl@é&'d@%lbéa(ﬂémh IEXA be 8 H‘Pﬁ{@{)ﬁ}fﬁce or testing of
car boxymet hyl , carboxyet hyl, car 0é£prop

emb@!mw? dhe persgrtnisvenfion, el pletpd amplbeds arvi powedasgribed. Al
publi aq{ohémyljeﬁi‘e?ﬁg@strﬂéﬂtmnéﬁe ?ﬁ?ﬁ%ﬁ{orat rgp%¥ﬁq§fcgyi\loth§ng herein is

ut oxymet acet oxynet hyl, oro
to be lgpmmaasm]xl admisstbortiet khelipventior is mot onilediol a,ntﬁate such disclosure by

h X 2,4-dichloro (n- butyl), 2-amno
virtu ég}H% %QgﬁﬁT 2- carbannyloxyethyl and the like. The
r[Mﬂ guégﬁgd F&Xm h%lqe& b:“ %bglééatgm Fxg o%mﬁrili{qusalogﬁ l??h umencal
va]uecof ctlheahmtbpt mﬁth twhich it Bybelngmedd. yTHeedfdry) sboan®)% means in the range of
45?;5 ;Iohexylnethyl groups, as well as the
2orr espondi ng- et hyl , - propyl , - butyl, -pentyl, - hexyl

s Lg@??f t ﬁﬁ(@@ n}fag?%é, brgllilch%crl afc’ grg?atnlcﬁe%t, ga(%urg’tleg %lr Fnsaturated (i. e. alkenyl,

alkynyl) aliphatic hydrocarbon group, having up to 12 carbon atoms unless otherwise

-11-



nmet hyl group substituted by the sane substituents as

the "substituted Cn-Cm al kyl" group. Exanples of the
waemsdoat ed net hyl group include groups such BST/US2006/007068

hydr oxynet hyl , protected hydroxynethyl (e. g.

t et rahydr opyr anyl oxynet hyl ), acet oxynet hyl

car banoyl oxynet hyl , trlfluoronethyl chl or onet hyl ,

S50 OB e MR A0S SRy b 03RS porin

‘be a&atubdRid) hpdrocalisnt clady }'(ow:avee also Nﬂaﬁesamsammte@hydrocawcar carbon

seco dag and tertiary es_are al kyl amg ne,.
chaing; %‘Fﬁ cglaming r%mzﬂ il %’ﬁa %s qrpy?ag?%‘ﬁr iy esroups
mclua@ﬂkemy@e&b@hl@yé@mlmmplyamt ety ab-bam,@e@lwtyl seficbutyl, n-pentyl, 2-

tertiary .am nes are yl.am
metingbitsly | i KRS RgBYLo By iy fre I Em# 2551“6%‘6?% Frepert 3
heptyd] 2MRbMYIheEHINd tRY it yh@mmw"lomrmmyicammm ghd "alkyl of 1 to 4
dlsoprop |"ani ne. [0040] "Aryl" when used al ope

carbqgegipme} tarFSTTBIONS AT e St hengegbgy e pangpefgy pEvT 1-propyl
1sopr91§yq W copRbIE -vafy! %Qé-blﬁtyls(ﬁ'Q-bH@Y iUlesk BfecieaRRbstRited, AP Proups

oms designated or if no nunber is deS|gnated up_to
may qaptaim P Avatthee ot four wibsinents wiigh mgy be s spRe pidferent. Examples

of thPRY hubsﬁﬁ'l%t H)é}l grotah@ﬂ@lﬂxé btlt 0y ﬁm%ltbﬁ%%lyanomethyl mtromethyl

napht hacenyl see e. g. Lang's Handbo
hydryyn@Hoki stritylogsDactinyl, J propﬁonylom)leml 9 naomothl 5 crbgymethyl

carbc[x&gtﬁglp ca gPLB?’{'}t ' gﬁi&ﬁ{)x mor ne 11, ?Fugﬂ%éycagﬁwpmhﬁomethyl

carbmmymgmeﬁayphmyhoxgmuhpl optheprmet}grfl,o ucp blttb&mttth}ﬂ,echcvwxmethyl
2006/
chlorfoglufhvp qu%lbsqt fnethy tj 'f? %rRQ:K hgcﬂg}%h%gﬁ Emi&%ro (n-

osen, um
butyl, pEﬁ:mfnbE{do-picrpym halmbgmﬂyl()ﬁ/ethyﬁhnd tBe liké.)Therajidi (gxqup may also be

| kyl -
By T 08 b o B et
cyclépehtymethyl, %@k?ﬂblﬁﬁyﬁﬁ’d’tm >gbbup§ ak hel ywedichuptrespondih@ethgl-propyl,-

butylg%grﬁg})%w@ B%/Jum o%dr 2 %ﬁiwgﬁdhilr ¥ fyﬁg ?‘%$ gf%ﬁxﬁé?ﬂfﬁ@?‘sl t.ga

methﬁi kb hibsannddany e, saafeydussﬂitdeafsydsacﬁe Wﬁ;bstltuted Cn-Cm alkyl" group.
eterocyclylsulfo %]an1no heterocyc ary

Exarppleserf § VieBFOURHEIUGP SFRIPE S ??ylfvé‘mxm%hyl protected
hydré‘)@?“eﬁ{yl r@t %Yl t@%yﬁ@?@anﬁﬁgﬂ%yﬂﬁ Jc%ﬁﬁn&liﬁs tdafb‘dﬁﬂﬂd%xymethyl

in turn be sub siml|ar group as
mﬂupmge@yaéhbr@@etbsdw@oxma% omgmethybanddpdy tituted
pheagﬂ includes but is not limted to a nono-or di

(4 ny/| degotovprimany - a<NH2)s preondasn EngtNRIp) and tertiary (i. e. -
RR? e{‘aﬂwul Bﬁ&?’gﬁg?ﬁé jary» aiifldsC Qlleo Eﬁlg)ﬁﬁﬁ‘ﬁ{é » dialkylamine,

rop eny | or ophen
arylammq;)rcbgmbnym, @ylalkybmpah emq/|d1ar34alkylgmpherﬂfmcular secondary and

tertla?)( %mr opheéf‘ﬁ% X me e&lpfa Qﬁn% §r<f|¥%ﬁ9{n%) hg Iﬂ/lagnme, y};henylamme

benzplhmnysldngctbgdpmamcdlethglammeydipmpylp:lnmaytbd d@opropylamme
hydr oxyphenyl, 2, 4-di hydroxyphenyl, the _
pr 00403 t"Adylh wiierowsed dioné viadsipag of orvdlres tfrmanging & eartbedyelic amomatic

group g;vgﬁtg Ecgn } ﬂxg?cgﬂzgvmgf ? n@r%geﬁp()? garégfn attgrrng ﬁgﬁg%lteﬁ o? i% no number is

desigiaed-uprtodid caiboneatons, I?yd_tibulm’r&ylygm\gfsdnmumnyﬂsnaphthyl, biphenyl,

phengﬁtggégyl:%gglg%lnyl éﬂ(ﬂﬂ?q}kgigeg%/elhg enyl Wa%a}?)onﬁto&%hen I)(Dean 1.

A., @hanyled. aaslet he qwzksq) 8 ATR&Ec4r @lhb&dah&ﬁw) aph@rb is phenyl.
for exarr[F)U(S 3, 4- dlnethoxx phenyl ,

Subsgr@qud;ibynﬂ OB SRYSfE gé,gp{fegsﬂptes 3 Phepy HBRUp- Qg aryl group substituted with
(1-chl oronet hyl ) benzyl oxy- phenyl, 3-
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et hoxyphenyl, 4- (isopropoxy) phenyl, 4- (t- butoxy)
phenyl , 3-ethoxy-4-net hoxyphenyl and the |ike; 3-or
wd2daociopioapr omet hyl phenyl ; a nono- or di car boxypdrEng100€0007068
(protected carboxy) phenyl group such
4- car boxyphenyl ,; a nono-or di (hydroxynmethyl) phenyl
or (protected hydroxynethyl) phenyl such as 3-
one, (tﬁB Othfe6, Bk J}Yﬁife%yméﬁ)él chofRSitéss %Ehegmﬂe §iﬂe01ﬁed ﬁom halogen (F,

dI‘OX met ; a nono-or di am nomne

cl, Qm nwdr@w, ¥eegeééwé@7%rﬁymémw Pyl (el IC lﬁﬁcﬂkﬁé alkoxy (such
as &ﬁ&k”@mﬁy lb)eniiﬁ@d'}"}" ca?Jox§ p4otec§t9f Octa%tx? d @fBoRRA&RNY | protected

hyl su fon | am no

Carbpmgthyl,s ubYﬂf@?Q'HBﬂhS(LI\I- pwéchw shnrdrr@weﬁm,nowmsweﬁw protected
amn’g)‘l the tﬁﬂ%en%ﬁ I tut eq; Eﬁﬁ}é(rlty anfifi®)! €S €Nt Zyisulfonylamino,

'su §t|tut gr oups ere e substituents are
hetenhcf/cﬂﬂstéfuwlammo, hetanpﬂ’c@l @Bylmest dikdr-griouny shreoifiggHemp9r m@e methyne

(CH) a c{? R ﬁetE}r’]%'gW%ﬁeg yIm g‘uj l@rgt)étﬁen{‘s mQ\% mﬂbﬁg Xﬁlistltuted with a

51m121r biotp ax shode- dnbied abdmn@;tampl@mﬂtheh&ni"sdbetltuwd phslyll"uaz_},udes but is
not érrrnggcg?xfs qt; }éxtpgcg,] Srd d1$ @e{&}’ 8&%\*@ up suc S 2 ch‘foroﬁﬁ%%l' uglr&n%phenyl 4-
chlogophiey@x6:diéhlomiphatlylyys-Gichiviophidnys 6L4‘—dm}y4bmm1my1, 33 chlorophenyl, 3-

o RPN TP ph A FOTG. SR HRR el o dipropbenst

and ath@ ﬁké f gr gdho-sHCdl @Sydroxy) phenyl group such as 4-hydroxyphenyl 3-
4- benzyl oxy- 5- et h phenyl, sul f

hydlpayﬁl'qe@m %11 -dilydrox yrhen¥eths REYRA ed-lalldmgexayaélves t ex%ota and the like; a

nitreph&tYi OLORN QUM as 23-€fn Jlﬁﬁbﬁféﬁi{h 2 c?irféﬁﬁeﬁ@? r@t&up, Sfor example 4-
nethoxyphenyl 3- et hoxy- pheny 4- benzyl oxy f enyl
cyanpphestyh ok yperengn di Jlosieh o%llsymphw?] ZSFP‘&()?B%WI mgthytpheny}, 2,4-

dlm%gﬁéﬂﬂgf 991}1%%% XB%E{I) %g&gﬁ%ﬁ%@nﬂd‘i @&19%5&:?‘1‘ eﬁ)(ﬁ-propyl) phenyl

and dhd¢ dike memwb Yor sk r(ﬁ_l}(pmyphepﬁ egroup, for ﬁﬁnﬁ:ﬁ%yl 4-dimethoxyphenyl, 3-
met}gojx %hlgﬁ%&eﬂggﬁ&)ﬁgrlg%j ? nzl}éﬁ A 'T?f Ml)roﬁllé{t‘l_éﬁny+emyloxy—phenyl 3-

ary rings
ethomﬁsnylt iR @ssl)pmpbw)tlﬂlen}slubs(tt-l hwieny) phenyb3- ¢th@d'-4=rmeé10nyphenyl and

o 1G5 5P G s o A iy s e

phedl kybpnguch admarbdxyﬁsenws ed n@oeair nch i (hgdruxi;emethﬁ)‘ ghanyt er (protected

oy Setd) B Rared Bont athoRGerr Svepa OB RRERy o 34
(hycﬁb}@li’f&zthyl)aﬂfényln Gl hhdﬁ@or b I(arﬂn&m%ﬂlﬂ) phrextyih \dr efpotécdd2dminomethyl)

phe?e}a ?Yf{}‘le% 18%3‘%@5%45’@1%1 4Ch§?t69_% W}l‘éﬂlgé}é’ )@,b@ljyé,) or a mono-

or dadl fyllduiiﬁnylé{ﬁh%)) pabieY k@hers 3- NL Bid@glsaordlldnyihe) phenyl. Also,

group , hore preferably 1 to 5, carb

the e bStF@B‘hB*PnY;h BYUPEHE é‘&“‘éﬂ“@‘?de%n}‘la%‘?‘@él eTerihy gHpationts are
dlfer&Ltefo? @ﬁeﬁnoﬁlé’ ﬁmgﬂhyf Mﬂ?&rb}@}%bnﬁaj Whitk6:d- hybfoﬂ?ﬂﬁﬁﬂ Qmethoxy-4-

ranc al kyl ehe radi cal fProup havi n

brorgephiey, 4retbyis2-hriioriabenyd %hs@mx tnetr@h%%s%gxdy@m%chlorophenyl
and lﬂ?V\ﬁ%e[, ?y?@% lt’]{}s%ﬁstﬁhtgg gg&? F‘l%qgs‘:@hecre i ﬁfbsﬁtﬁe&t@at@ different, for

ene r roup, having
exarople Bemethd:xynd&berpybf(}?ﬁamtb'yl rsalfomydpming %anﬁmﬁ}’a‘% bmyloahé -phenyl

B

3-mehonips-berlzPlo43 5-rldikylicephenygl lselfytylamaido.c aHarta;slaus eld)shmtedl rphenyl

L e

phe@ll OMj-beRAickyphangl, at 4-hRadkypheid, C3rdilioxyaiar bMZﬁomﬁihenyl 3,4-
bond, such as et henyl , n-propenyl, isopropenyl,
n- butenyl -13-



i sobutenyl, t-butenyl, octenyl, decenyl, tetradecenyl,
hexadecenyl, eicosenyl, tetracosenyl and the |iKke.
wab@eterm | ower al kenyl includes an al kenyl grpOpPUS{00&2007068
to 10 carbon atons, preferably 2 to 5 carbon atonms,
contai ning at | east one carbon-carbon doubl e bond. The
one or nore carbon-carbon doubl e bonds nay
id MR héHyl, 13-ABoLRAf | lgtbihﬁird\rﬁéthl benzyloxy-
dlefh%%ﬂv?&?%“uf??g*%ﬂn‘;@‘f’?.?z rerers 10-an ) ey

phenylah welhorr+1 GuENorRIREN)) bogryioly- S Sl ETEens! groups.

! sub@ftuted GitdBe BilstiReRs RfdcifiddMetds] foP 1
Fum?%%ﬁﬁh% ?E@%Qﬁ:?1 g?oupé %044 Thé ?k;nlafkenyleﬁgnme

withl a2 mcaassubsmmmm ésthe edneq maRST %Scﬁuhstwtﬁ@ #kyligseHes: br anched
or unbranched %drocarbon radi cal _ or group contalnlng
f r 9R4Y The tean elkylbemradicehes waed herein igglydes sgfegence to a di-funttional

satur%ﬁ %%( e RRbARMHRE %gwg:ﬁlbon Ta @RI coftaliBih fr@xﬁ q to'30°c|aﬂ)@ﬁ $toms,

enyl ene group nore preferab

bl
and Tighuda ﬁmnxmmcmnethsdmea(cmh ottpione (HI5BR. Gembisne (THEIHCER), 2

ST | b 0
methg&z%yeins n@ﬁrzg}glt( ) éhkf %&?1@% é@z‘%}‘g ?IE)(E : gl\llclé'n é@??ro far%kylene
inclulied a Akylaielpsduiptafé e $0,trhert pedmatint kagieatbon atams. not

limted to those for the al kyl groups. [00451 The term
al jopaa]l Subaitiiedl allqﬂengrnadqgals efdundes trofesneaitg lat dicfanctional saturated

bran&fag)gﬂ 5 ha& glll% g:gf;(?r %o@qgakfﬁ% ﬂg lggl a%orhg) ati'dzhavmg from
l1to € Iﬁﬁlﬁdmﬁﬁt@t]}bwm aibsdmealaugmylb raglmalspsfenfo tQ atsnbsﬁum@ratﬂqﬂxene radical

atons that have one tr.iple. baond
groupdwvwszloﬁé?%‘a?rdé‘gﬂ s, Drfely hevdte Ly |&7’F’%’°P dof ang“g’m {hR ok 1 to 5
subsBfents [IBstit@dntd dah R 1udle Bat dré hietinsited S0 theéd foethefatkiyl groups.
substituted al kyl groups. Al kynylene includes

r efopa$NTiR: ten ﬂkéﬁyfl thdddal snakd he‘raﬁ Gﬂmﬂidiemrefd:mtmeama ibsniched cyclic

hydr ocar bon n.contain r,Om
sl ottt R A g o
ne EARRALARRL S dbubtd WERd,2Buchl ky reteanie lgf)ﬁbpélﬁ_yl ofisoBrdpenyd, n-butenyl,
carbon atons with one trlple bond. %@‘ bstitu qr
lsobaqekx}n‘gﬂvléﬁ’é’l,\mepylcé??ﬁw nteBpleceny o gigoseny, fetracosenyl and

lii‘l%b"l"ﬁé foHf Mwer Qﬁteﬁjﬁ fiddnerds leﬁlké'l-yb §1to'uf> Bf 2¢b 108LddOn H6rRY Peeferably

"Het er ocy cl IC%@ eteroc clic
2 to" fhearbcvm@tyms,econtaxm@g at g;(gnwcarbog-,carbmh gp@?l%é)?]&q obhe fng fx more

carbﬁxg g WOEBo eﬁgﬂ? nfdy T Eér)ﬁeﬁtﬁl Fave 9'"@& &¢ra9b %&H’lg%%@n BSubstituted

terocyc are used I nterchangeably and
alkengdf Edlcalordﬂy tmjanoalkertyl Tadigal arrlpwgic pikenyl sgroyn Aewdgg drom 1 to 5

subs?’pueraltts lt’t{a%zﬁlqn%lﬁﬁee%%o 910£ %ﬁ&&f Bk X r%e 4NN of Bémt ic

at ons eS|gnated general ly

g’r t%n angﬁkeglf}leﬁé Pl HRidedMABEnck 16 af difthc@ R Branched or

east one heteroatom (nitrogen,
unbmnkth‘edl rhydmca:lkgtgmdgcal drrgrau;pamtalmug fomeh ol parhen atpas and at least

rey j ncor S er
oneg ngﬂsié BF r%:>an Loge{) éez@r b]ﬁ@ﬁl@éﬁlg aT%Hglgxgé ér%up 8f 2 to 10,
mord pfeBdFatEy 2do 5] daghonasorfls, tont@inihglobé earbomcbsbmxtbubhéoond Substituted
nitrogen or_sul fur het roato
akefylpe S eteryo Seaoye Bt oDV ERbE AR RaPEs fom 1 0 9
subdiBent Mok BAh ARt aigWhdt Brhitédz1e Ghosfur tthecdlkyd proups.
non- aromati c heterocycl es include norpholinyl

( MpyasPThdrm aIkXIﬁYIOl:ddibamdr group rrefexsl to graiphingt branched chain

hyd%%rﬁ%ﬁ%&i%{});}{ag%: 2 tf2> h}% Icér:lw datcc?quﬁu réglg leastl- oné ’mplye bond, some

emb%&“e?ﬁ%ﬁélgﬁ$hlﬁwﬁoup@%‘f i @i @ﬁﬁrbo@éﬁﬁﬂsd:hﬂ)&la,ve one triple bond. A
- rre y - -
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pyrrolyl, piperazinyl and piperidinyl.

A" het erocycl oal kyl "group is a heterocycle group as
waedocned7above coval ently bonded to an al kyl grPOTYPSE®6/007068

defi ned above. [0047] Particul ar 5-nmenbered

het erocycl es containing a sulfur or oxygen atom and

one to three nitrogen atons include thiazolyl, such
bsfifiutdd Ui I ¥dntR6nd, W/@%?lthrge Mosthhdd fSefined for substituted alkyl
SHRE ﬁl ﬁ%@g}wﬁ smjlc as 1,3, 4- thi <§:ldl azol -Se-ill? ord 1, i
grougs Alkinydenie alzq_hldeg gfprencexia Adlifpnctioalbranchedc grzlmbranghe}m hydrocarbon
chalg@ {2 AG AP :Z¥ 12 ldﬁg%a&oﬂxs artd & 193%9%% ongzaWon 896 bdnd; some

- 0Xadl azo rticul ar - ere rmn
embhditrents oy@ﬁ@sarcdhlﬂa'ilqmﬁ REPUPS 106 240 i earsgentoms wiith qnn driplg dond. A

A e
subsi%éjdaéfg}r%ﬂrrengﬁgp_ ?ﬁta 5{]{: ﬁérp ,og)r t%}‘?% %uéa ﬁtg y? ’lﬁ’ g%fg}é? ?o@silbstltuted
alkyPgrbups: i azol - 5-yl , and tetrazolyl such as
IF#tetrazoI-S-yI. Particul ar benzo-fused 5-nenbered
he[@%}:ﬁdtmcwhe gbmpZoX'éiztctocﬁcliyl',, "betamiciilelz ol'hedergyclyl”, or
"het% %yc?oga?/ dg %Vgl(e)l'h Psae?i ﬁls 3 o 1<={t% ! Ahcom (?%Xi oup gs&c}:ﬂ 252 heterocxt/floalkyl
groupp tared madd| mteicl&ugéaﬂﬂy aiid 061’9‘19&11 aay oﬂfmoﬁ obi-e@amgidyelic, saturated or

unsag\Yr?tF&i yﬁgpin}aﬁ? h%eteg \éa) S% B%;lr efr %tl(? W gfﬂidnga Qﬁie er\Enber of atoms
desiatddpehefully] frontl Bltaabcmtlm Sihghitcdss, Wwherd, the Hihg atoimB-aze ydrbon and at
3,5-tri.azin-4- r|d?2|nyl such as

and
least, gR Bispio. (e ;s Ry 5Bt PAiRHHrcertptiment the group

incofldte ool 4yhetdibtitdrhd. ULypitale tacy- ateytbleRd ring ek 6 wz dl’tﬁlble boads and 6-
2006/ 091972 PCT/ US2006/ 007068, exanpl es of

or 7smerAbered Hagbay 8dtord ﬁ@lb;lfy bendseeng the gittogen 9p év@rdywr%éoms may
opt1<§rﬁﬁ9q)e' BxililzeS(e. AT SB SONO andt ady &itrob8 HeRroMom may optlonally be
Druckhei nmer et a ['00481 Arylal kyl” radi cal refeéers
quatginiagql. rRegiculars n@@amnwgc ahetgiogyclesy jaglpdey anerphalmyh aﬁr@rphohnox
ab t
r)lrlcﬁg}l %Iang ané&?ﬁg %&h§%ﬁ9 OB ((ﬂl%r(ﬁ"{ulagyl 2H-pyranyl,

I hat'l on nat 1 on of ranges
tetrabp@epmtwl,nm;meyls tldﬂam'é,rtbmhyéxoﬂn@anmeamdn)yl yetidinyly drmethyl-2-
. r aJ| f
rynlE Bpludi PR o R RIS B & BikScle group a0
defilddrabbyedovalenglyehcadpd tesn alkybgrogess deGnednbanpl e, benzyl ,
napht hyl met hyl , di phenyl net hyl, triphenyl nethyl,
ph WV]EP&TWM&I Semeimbkirghlsterbecley bontaﬂnisg bsulifitrior exygen atom and one

to tﬁareg tn?ré kg\én ! ou qdﬁyﬁhlazo ulr:)sﬂ%l'g gsg t 1aznoe rﬁ oarnldgt%gz?lﬁgl[ X- dox1de
thladihdojgﬂ sgﬂmsrlﬁ, 4E ﬂﬂd&ﬂ&o@-&l zﬁﬂl kylmyﬁlazﬂéﬂ-ﬁabxadslygsruom ps oxazol-
refers to A fus an,.a .
2yl paciotelf SR g e PR Onh - 3 FoRufalm) parteutar 5
mentheiegt ﬂlﬁguhaékoa}di’éﬂ coﬁ‘a!séﬁhﬁg’cllzktyhahi&ogen tidehs 1&Mﬁ&@ﬁhidyiolyilmﬁch as

micBigbod] Wpbory et s L oGRS © opRBr i P oS3

and thags19INGRh tad IH—tet@l?lOS@i Pafticiiat YémbTaked @ﬁ@xﬁy&éd Getaobytles are
radi cal consjsting one_or nmore rings in their

benzgxazek-L-yh, &%Wazqﬂr}vxl ﬁgd bensipnigderolre-vh Ragticyiss Grmerubegegrhstngocycles
cont@&h VR th QHl‘ée %t’rog@ﬁ rg@dxﬁ?ﬁﬂ@@ﬁtloﬂ?lﬁ/ 2 SHRGOGDLAREL Qfbtn, %r example

ranges and specific nunbers of ‘carbon ators ther @i
pyridsilt swch pe pyaddul, Byridtoylapedpyrid- cﬂaylbcmlatddhsucteqsmnml -2-yl and
e I izl r Y ri.doed. Or:
eyt B WA i, L BREN B8 T PR R Ryt such as
pyridaainst-yt emceplyredinyl. Substitwentsrfor @ptidnatip sutstitugadi tetezortysles, @nd further
the al kyl groups. Exanples of cycl oal kyl groups
i nclude, but are not |[imted to, cycl opropyl,
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cycl obutyl, cyclopentyl, cyclohexyl, cyclooctyl, and
adamantyl. A substituted cycl oal kyl group w il
W@ obad1y7DNe or nore substituents as defined fBCT/US2006/007068
substituted al kyl groups. [00511 Cycl oal kyl al kyl
radi cal nore specifically refers to alkyl radicals
bearing an cycl oal kyl substituent and having from
I i {10
e B o8 A SR Tl U2 Patnt
No. ¢27%JA3 tot WnPrudkbeimengtal wi th from about 6 to about 12
carbon atons being preferred and can include but are
nof00#8Indrydadksil aadi¢¢gtr¢f918-t@ Wwiybpadinalsl bearieg my pey) swbstigat and have

ﬁon@%ﬁ% g P{éﬁf k@ Pﬁﬁyll a’toﬁF1 gag? lﬁg%lofn%}ﬁ%{l%%}{ - og{‘rl:)gﬁfig/ns of ranges

radi ca roup can be opti
and spebificinuutbed ofi catbon pénoyr thereing vathhomtahewittsto dbont tthearbon atoms

. al k ' ' im V.
beinf S8 PRIk AT S fbpith el RSB cxampis
inclddg dfoneyahidy,| henmylf naphthyhatiyy], dphenliamihyd teplknylmethyl, phenylethyl,

and g@ﬁ%{l%ﬁy?tggp#lgxqggo%%]‘ag&f gr?)gpﬁ\rg}ﬁL El%ﬁzllitggreleagrn%oygq s%gst#use%% on the
aryl Bedlkyl @aduypl a3 ldkfhedgoomupstitited sk gkaupany nono-, bi-, or
tricyclic aromatic ring system having the nunber of

at {oeg9)dewil gilieylasll sabehicoragrodper@fdrs N cydldudkyil $adicad fysed 1@ hn aryl

7-repber ed_ ri ng. cant ai pi, -16, WO_ 2006/ 0 72
aroub T MITG B (5T OEBIORS BiviirRem o TSN, St cgloalilaryls, the
cyclodkyR ah®shyl §106p hdven kv Whonisiih t@BMBa. OXygen, and sul fur

(Lang's Haltdbook of Chem stry, supra). Included in

t hposef Cyuldalign AkdRaBRyY BioGyChbe GpRiRalhRERI&NYefeRiice to a

t he above heteroaryl rin%s_are fused to a benzene, ) )
monpyaignt sefyEateds caBagyTHe iyl TRdjcal gnEsisiing ofo QuETBT SROTHTiNgR N their
strudh@b€ bRB Y ing \Woad BBdut SURS kol 1 £ Gafon WASTHD Edntdt 41t B6hibinations and

groups denoted by the term "heteroaryl": thienyl,
suboppbipptions pf aznges §1d spsgifia pembars of earbonpatoms thessnwh Gy about 3
to alhRZ Rhdton atohGARY Yeferred. NAEHUDNE strubilie@ A28 Mldged or Ifused ring

oxadi azol yl, tetrazolyl, thiatriazolyl, oxatriazolyl,
strugizes. dWap rings eanraptignally bepplstitutsd) witlhgne efamerp pf the substituents for the

alky% gg)gﬁéé ?%Qr:ﬁnp% gff't ﬁ%ioalk%l; F‘x’%ﬁgé’]%lcludé, iR U@ Ab Hinited to yc:]y?lopropyl,

I azl di oxaZi nyl, oxat hi azi i
cyclottylacaiclopéntyl énicahexdzdynlpbctyloaait adamantyly A substituted cycloalkyl group

gt htoad; Lo . : . i dy!
L e e s L LT AT
an rd ; ﬁgl- S eri [ f.ar .
exglr?gﬁe(b%%éna%kﬁagkol y{h,cgbnel%l?gsp éc?f&{afl’l?%gfﬁgso{oh%{la 10%5?/1%?18 b%nng an
cyclizdlyd sutistitichntand hyting frem abdut 4 aa alopt 20 ebonciterhd@adhly tomabiohtions
indolyl. . Particularly"hetero | shinclude; 1 . .
and i fmbingsions 21 a6igs o BRSNS RETRYR T SBbat ffmsy ergin), with from
aboutt 6l @zatout 22 Yhibod -atdntsabdinX yretiniyl | and Scafidhdlyde But are not limited to
el YRRy ofy bR gt ley ohassh. g BEexgiahpnt ‘groups
CycldalRFbIRYI radicalSorderbulp eahMe- dptivhally ZubstEited With one 3r Arore substituents
triazol-5-yl, 2-carboxy-4-nmethyl-1, 3,4-triazol-5-yl
for theyfi] grume tncluging b Bok)imuitefiq hydroxy, cyago.aliyl; alsqy. thisialyl, halo,

halodikyl3h Rlky 2 nitlo; artino, ML AT RER Kk Patino, 2- met hyl -1,
B g o i e o h’?f‘) 01

3, agh b 7 i iV ¢
b0 '@leﬁ%ﬂr}rl glb;r}f atd v@lelflué?:ﬁ?_ag aalggiefyg’m_d cqrﬂple)? grsoP;))/ ISl,wh as a

3,4-thiadiazol -5-yl, 2-thiol-1, 3, 4-thiadiazol - _
heterpary{aflenl BYAUPhicEYs 10 ary, Mond biclicaaeyolic piomatic aiwiersystam having the

by DB e 5 L LAY i

Htetrazol -5-yl, 1- (carboxynethyl)-1 Htetrazol-5-yl,
1- (carboxymethyl)-1Htetrazg -5-yl sodiumsalt, 1-



(rmethyl sulfonic acid)-1Htetrazol-5-yl, 1-
(met hyl sul fonic acid)-1Htetrazol -5-yl sodiumsalt,
wQ@200e0bl2 | H-t et razol -5-yl, 1, 2,3-triazol - 5- yPCT/US2006/007068
1-nethyl -1, 2,3-triazol-5-yl, 2-nethyl-1, 2, 3-
triazol-5-yl, 4-nmethyl-1, 2,3-triazol-5-yl, pyrid-2-yl
N- oxi de, 6-nethoxy-2- (n-oxide)-pyridaz- 3-yl,
fronPo ﬁ%fy Ry R %Eﬂo%ﬁxs Jelbted l’roHPﬁlQ%@r&% dﬁﬁ %e[ny Bxylg%n, and sulfur (Lang's

2- hydr oxypy
Haltabﬁﬂq@tﬂham}SE!WOS%ra)dndln@edamthm@tﬁm;tiona@e ani Tigychic Zrqpps where any

of tlé% %)ov@'ék%éd'aﬁﬁl a |9 r?flesﬁ{s%c? Y g@i?eﬁé/ gx)n% ’gheog(ocl)logmﬁ %ng systems are

exarapibsr oﬁaﬁzw het@roy:ry (wwhehed Blhi;sdtutﬁdﬁ)r @ms;}b@htuted) groups denoted by the term
"hetit?é y 1e(§1P/ tﬁgr&g)%(rgﬁég’olﬁywazo ylf iy 1&1’ |1soth1e%zolytldzolx?]zo lyllsoxazolyl

triazebydli ﬂhmﬁﬁad)ly], oxadiazolyl, tetrazolyl th1atnazolyl oxatnazolyl pyridyl, pyrimidyl,

pyragingl, TG AR RH o g e L PR PRTTy dfpiacinyl,

diox&zihyldliokythiagin{l; Gettrzingt, tthiattakinyl3-oxhtriaZinfd; dithiadiazinyl, imidazolinyl,
byt APy b B Tgmiay aﬁaf%é%lﬂ;ﬁ 4B Syrldaginy. ape urinyl, as well as

benztoeﬁlgéawkim{aﬁvesf: bbr Ryhh azn BenBoxékolgNd benzofuryl, benzothiazolyl,
-am.notetrazolo [1, 5-b pyridazin-6-yl. An

ben@f‘h‘@r‘??ﬁ%ﬂwe gr GEPFORZORbt e oalb?Pz‘)}‘Wé?Zt? s; 4-and indolyl.
ParticGRf1 '%ﬁéf%hhé"lhgchﬁe nist3hﬂﬁlazém : Khﬁﬁﬁ)@k}rﬁetﬂﬁ 54nethy11 3- thiazol-

(car boxynet'h i azo sodi u
2-ylg 4t t(carl;_oxygleﬂjy})rﬁ-lggtbng i}thlazg]_ ~Zrigt pgdivm salt, 1 2, 4-th1ad1azol -5-yl, 3-
tr 1 az@l o= . . 5yl 2- -
meﬂ-Il&l 4; brg. @ﬁaﬁfgestt_lr/lazlo |F3L4 &ﬁ]&él%zﬁ zﬁ?%f}{;'/l 1, h3 4-triazol-2-y1, 2-hydroxy-1,
34- etnhzdk-ﬁwl) 2foubpus-f-arivis, 9;4-m4zol-say7 NPOGE, G52 EAY-4-methy,

U O / carsd tqr e _
4 GEIASSRAO0 S5(0Er| EORMIBHIL ) Sk it
(hydforeyniettiydu L f Hriosadiazoy-yl, - 2 #@Kachml-ssd Wi, 3,4dthiadiazol-5-yl, 2-thiol-1,
3,4-&1%%Q§1|_-%5-§1|r gg griu%gﬁén;ioa)l % th%&]é?&% y152->(/1m1no-fj SUmhla%lazbl -5-yl, 1H-
tetrazelt 5-plh \ ehnavh - 161 démd—ﬂym{(hydlmﬂlytammz)lelﬂ?-B—y}/)I-l, Hitetra#pb5-yl, 1-
(caﬂgoé(tyﬁtf{hgg%igf g;tglt?a}_zoé’g-&{, orl-rzgalrlgcgctyprl)élh)yl_)-q}l-tgt_radzlt){?3‘-(3)4 sodium salt, 1
(methyalfomily aci®)-10k@trdzo g i, ob ymdthytufyhic asid)-{H-td@Ed1=-Bylydodium salt,

2-meR kb sy L oL r bt TP RE T 1 menl-b. 3-titselS abop Befhyl-L, 23
triazo-§y1, mmmiﬁnl 0;36ridAol-58/Chyfd 2091 N oRidefg-BlethokJ-2- ér-o;h&e)-pyndaz-

ridazin 0053 Inhibitor" nmeans a co nd
3 yl«/@?}lﬂm@wé@s@ zslr redimrd-4-He L omply Rgr G-l A=hy merﬁsd-‘*-yl
1,4, 58- t@@eﬂ?&%es BLARGR- AehefHyl- Xkbﬂnﬁﬂnﬁeﬁ UP &5, @[tetpdh?éfx%m-%foh’ﬂﬁmethyl)

inhibifiono optosi s proteln
AR I A i T

hydr@{{?' 9@%’1’&@5@ ?ﬁg()dé@? Ir %_)a'%t0 {%,5) Iilh? g'-m{owg Sﬁ%ﬁfo{}r -5 ?ﬁe‘ﬂg/l 2AEin-3 -yl

to In

soditireh saltra Siliyden- $-yxca6dieépabﬂen%w11as-mazm3-u d'ls BStdihyaire-8-0x0-6-
b a utJ ace t.ab
o0 R S 08, S ST EEL Y SO oo

metityhes-triaziot3oygi cib- dﬂfyﬂmeﬁ-omeheéailmetﬁylpersapﬁiﬁ-sg& odiratdle [1, 5-b]

ee b Ses nd no |oIo i ca r .
PYOSERERI] S0y RTRTPREFRID by it PR Torghn D iegative  eroup
of‘hStbh@blryﬂ‘ithdf ol Mba@bdx@’nﬁmyﬂé xhytﬂylot; T3Otlﬁla§ol-2iﬂl 4. (Gokinbtlyl)-5-

itric_ acid, rboni ¢ acid osphoric_acid and
meﬂwﬁé Brthiazol-2rd) S@flljlgh. tabi d4-trigzgly Sﬂﬁ Zaeti-bd 3 Araolo-yl, 1E-
tetra@dIJSD Rat liﬁleﬂ@Y-QHQQtlrdzﬁfJ%l C- (la(dﬁﬁaﬁ)rlﬁmna)’ @{hl—ﬁpﬁlll—l%trazol 5-yl, 1-
eterocycllc car boxylic, fonic cl asSes of
organi c acids such as forn1p7a0|d acetic acid,
propionic acid, glycolic acid, gluconic acid, lactic
acid, pyruvic acid, oxalic aC|d mal i ¢ aci d, naleic
acid, maloneic acid, succinic acid, fumari c aci d,
tartaric acid, citric acid, aspartic acid, ascorbic
acid, glutamc



acid, anthranilic acid, benzoic acid, cinnamc acid,
mandel i ¢ aci d, enbonic acid, phenylacetic acid,

woredobagmsul f oni ¢ aci d, et hanesul fonic acid, PCT/US2006/007068
p-tol uenesul fonic acid, salicyclic acid and the |iKke.
[0055] The ternms "mnetic," "peptide mnetic" and

"peptidomnetic" are used interchangeably herein, and

(carbgﬁﬁﬁétﬁizlk-y 1ete8hzd13- ;a pf-péamﬁymaﬁym@tetﬁ%&ts e Rbium salt, 1-
non de nolecule that mmcs the tertiary binding

(methylsukiopigrasirtaeirpipl-Spylof- @edyisubonie a?iéHHr@“E%‘ﬁtsrld éOéuum salt,
1,2 ?—'Er@a.tzgf ﬁgl‘ lllq'cs Boﬁﬁ'ﬁhﬂmlﬁ@l&% 4gmeth?1 L3040 ggfi i1, 43T 6-tetrahydro-

These peptide mnetics Incl

4- (z-@mm«mw y6-gioxehamirieaintiylidd il epxe-Gadrosy-2aethyl-as-

0 S
L e
5-b] pwidazin;6-ylhend Eemwoteiratai c &t ipyaddzin-@yk ept abl e”

"physiologically tolerable” and grammtica
v al0D3d]i "dntsbitonemeafs,a exsnpobied whisherduces gromgwita fhorbinding of IAP
rri .
protel%%tte rc%i?ESe d’eégf)#{g o @fgcl@ﬂ:‘&u&e@ %9?1@%%&% t%% ﬁ of. ag?%tosallsr %y an IAP

represen erl
protema e b#/lﬁclo binds 1B aVAR (RIB/ @9y th E’@Ta’nhlﬁ?ﬂﬁﬂﬁﬂ@?ﬂhs &mino terminal

. t hout. t ducti f
pomﬁ%g}e%r‘ Bt R R tRE Py TR e S g R Dcen "

Wh égﬂ garmr @esuglﬁalpe{n%: %abﬁmsatltﬁ'plsn% e [bogx d %mf Qagﬁ gd{ll gon salts.
"Phaﬁﬂamamﬂlcaﬂ;a racacptabﬂne laeif eattdi tiond balt Ctelfeys |tnttrhosa:r sa3t @hgh retain the
biolqgiteP Elfecivaier b, poRutenat 15 dffe: Beisotia FoEh s hflaBplesically or
othexﬁahﬁz ﬁnd‘éﬁwblet @oﬂmbﬂ &ithi ihoﬂgSmt: atige seuh. as[ 1BQEThlofis adile Hydrobromic

acid nSH q agi gq? AR carlbqj{])c? %"Fltﬁ g%pmrhggcg Qqslgtagq,]a'ﬁ& 4 grgigorgamc acids

may @)étseled'i&l' f6m aﬁ@ﬁ%ﬂc%ﬁlaaﬁﬁlﬁﬁ@ : ar&ﬂzﬂic; araliptakie rhetdff&i%l%{ carboxyhc,
rat, nouse, etc. h9059 As used. herein,

and Stuéfpw claﬁ%eﬁ Rp erpeni acifp sl ag #pid, geqtici asidy ptoaloelwea&ed glycolic

acid C@ﬁ%ﬁfc acid MRt Q6L ﬁyrupiﬁ Q&fﬁnbxa@iﬁ dc TP LRYE a@iﬁ ngl@ﬁ:n&@dj malonelc
con |t|0n or di sease of a patlent Enbod ||TentS of

acid,specdrn aciflfprmari¢ avid, Aartarig peid il agig, @p@ﬁ@ﬂ@dw@pm@p@; glutamw
acid, aaﬂ IfiitSackE lblenéaﬁagcm cM%PQ%cfﬁhﬁlaﬁﬂlgﬁcldt&%ﬁ&e& dd ‘f)ﬁédyl’acetlc

ective anount" of ect i ve anount
acid hmth;qnnsulﬁqmy apd, efbagsulionisracklapdaudriesulfonid acist salicydicangid and the
o amount of a therapeutic conpound conponent of the
'present i nvention. For exanple, a therapeutically
ef hEsd; un p » [.S:
B L e
intergfahgeably herein, and cgeedrﬂbc tréfore toy appapndet epaaiid ppepsifs or orontpeptide

moletz\ﬁn%att g‘?z%lcs e eﬂ‘ﬂkgblgglﬁg ctﬁc're RE && g tgb f% s%%cted natlve peptide or

protejpr fhetionbl gonlnagm (ehi tbndmgmoaﬁoﬂ aAt?vebsme)i [ ﬂl@sdz pepmde aﬁmam include
nt het

006 "Mnetics" or. pe dom netics" are s
recorg N A P A SRR TR T i on SEP e PR (et small
moletule BRgenipRAES, sefurtRdridbclib&pisgslv.upon t he
t hree-di nensi onal structure of a selected peptide.

Tf‘[ﬂOﬁH? sl deedmadréih, ﬂfeotéhﬂﬁs‘phdiﬁawuﬁﬁlllycadéépmﬂh d“p‘MIildS‘loglcally

sired oIo cal act
toleram: B anf ek G gior, %e%fcisvtb?% iFfesto bt ermers, diluents
and FREABYINAe used interchangeably and represent that the materials are capable of
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is not substantially reduced, and is often the sane as
or greater than the binding affinity of the native
w@epbiogiw7on which the minetic is nodel ed. For PXEDPL086/007068
in the mnetics of the present invention, we have
found that X3 and X4 can be quite non-peptide |ike.
Peptidom netic conpounds can have additi onal
admﬁ;lig%a&; @pdrSh 'nfa%nﬁzh atitRahae Qﬁodd&ﬁbr{ 0? hedRpa | bﬁysmloglcal effects
application, such as increased cell perneability,
suchqs BaHsE digwinss, Yagh, o #sEIC WSStdi ty and pr ol onged
biol ogical half- life. [0062] Mnetic, specifically
pem()ﬁ%]o Rrorading” whan ed By Gonvggficaswid e theeapentioymeppsafo aéiml@ster a
therelg@utlc,I Bfecy linBY &R abf%gglaﬁés{lé/ O?Q@Qaﬁgusﬁt&r% Hé?apblﬁlct Qea patlent

resent |nvent|on (see, e. Ri pka
wheigh the ﬂBirQﬂeutlQPOSﬂwl)ﬂ@EactSl@Q Bssuﬂmmbﬂcbtt ISah‘argetedlj rr. qJ.
Chem Biol. 1, 114-119, 1997; Huby & Bal se, Curr.
Ve B058ihAsrsed hewirs sofpest” onitralient Leéers fosansenisnal ipr mamimeal including,

but #5t Thnfied %, 391%9‘l€<5ut ma? 'ﬁ@Ise,' c%évp 8{&[ 's]%lgéy é ﬁ%@l@ﬂl ﬁl%ﬁ‘lte)fl I‘&EBlt, rat,

non- pept I’ one’ at ony
mouW)e@OOGI 091972 PCT/ USZOOG/ 007068 for-atom and

conprises side groups that |ikewse mmc the

f ul9sPlohntised hersin, thedersi ‘Heergpeniig)smeps an hgenhutilizeéd tamgat wombat,
amefg(gsi% ﬂr@\ﬁeh?%gﬁmp o%g V& %ﬁlvanttéﬁp gﬁdlggn §{]<gl%{ar%§e f ati)%ﬁe EC gafbgdiments of
the p:azeixtomv;dnuordaraﬁtrbqtd:@n @raunde ®beB] dnylltmrsecelb demlm are

known in the art to be generally useful substitutes

f ol00p@ptliedterno misrapemticeﬂbr dfeatte mbumhonf‘efﬁacm«e ameunt”, as used
herem %# fj%nm ESneEateT%Cegc a%%n% t IaCS Te1eL nt%lal%r aﬁ%%uag &g {4 @grapeutlc compound
compmiemcojﬂ the tpinastntbinnelsioh.0 Fanekdngle, e Herapeutizallyp effeiva andouht of a

e SRRl eSO TR G B
to efftatvely poaitd dpopiosic, M asinid adellab epoptdsisypréfa@blyh eliminating an

eration of -massive_ ch cal. |ibrarijies., These
IAP %@ﬂam qE@poRtesis mog%prﬁ%veﬁfrg YaRiPiipg an {hF Brmding fig,p gaspase.

Bt Bt oo el Brmepongh Begns actres

dimengishdl lraktire (5€ raveoﬁﬁneﬁﬁdéﬁﬂ&ff@ﬂﬁ's 9pon the ﬂ@ée'—cﬁﬁleﬁﬁioﬂahﬁructure
or|gt| nal peptide (Ri Ri ch supra
of a-pelevted, Bptidgo r{li‘lwtepe%e Bptik Prewdpsﬂb@rﬁm@ﬁc a‘PP@PB‘F“dt Yyith hgdesired

bloI(%io‘ﬁPic@ﬁ @n @m@k 'tH@QP | WPhebdth HRWHindRtivBy gpﬂ?ne BfRefiCcompound

al . It has been denpnstrated in

is noa&l{?éﬁaa%wewcg% amlwes qiten dherpempe gy engieder thimthe bindingaftinity of the
nativ@ g@&c{é?gﬁﬁg%ﬂ gzggrgafggqus o(#deféﬁ ?Blec 2 éea?r?wg %ﬂx?{écgs &fihe present
mveltth)é, worhave Apung thei Xg apd i @n eaquiteprasfpeptidal likeh é’eptldomlmetzc
comﬂﬂuﬁgste éaglﬁnﬁmégzt?dai?t{aci Q? gt(’-ngéstﬁs s 1 aife eerﬁfdtxéeatﬁél%/ th%{ﬁﬁé&tic @Bﬁlcatlon such
as inbieasgid regll pgmbéltsa rgeatvelalfﬁmﬂyaandmr evidite énd prolbuped \hiologtal half-
life. of m netic conmpounds may be synthesized. Added

advant ages of conpounds of this size include |nproved

S I|I |na ution .and

- 0t o PR e Girbinthe dRRim ARG et BoiPnihiate i

the attlhed a'aﬁFbelEasﬂjfl aﬂgptadaﬁir ugbeifs (Rfprésoit ihvenaod (sod) eqyl, Ripiad Riichg Curr.

Op. o Rt Pt e TG of fle Cm O Chomngicloh 119135, 1007,
Hrubg e @dlsea Clupt. eNe@daTheailioN 049976122000y, BDnd B39 od GhifhStivvinlifics a

ot her side chains, for instance with
backbone that 1s partially or completely non-peptide, but mimics the peptide backbone atom-
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groups such as al kyl, |ower alkyl, cyclic 4-, 5-, 6-,

to 7-nmenbered al kyl, am de, am de |ower alkyl, am de
waledocovmr2 al kyl ), | ower al koxy, hydroxy, car borgT/ERI06/007068

the | ower ester derivatives thereof, and with 4-, 5-,

6-, to 7-menbered heterocyclics. For exanple, proline

anal ogs can be nade in which the ring size of the

i . ,
for—#&g ﬁ%%oedérgﬁk%%}% éx% %ﬂgﬁg@gvg%% ﬂlg?gé S:cg%ag?gﬁ ict gﬁtg ot 'theGS’xde%oups of
the natsat amiao eadid agsiflvies. Lfrwaah typee®f chamidek bandsigtd @stepr thioester,
N .

th10am1 e %tg{r% clle redﬁleédec!’ago%% !ri]@}eglﬁrpeﬂg gxilcg%ﬂ rﬁﬁﬂ%ler oa Hse af¥ known in
the Exmrpé gsnemeﬂlysweml gnlmtlpﬁesi fioc peydide tbloads‘ inr the a;ngdtl;ucnon of protease-

imd lidinyl, ,imd d
resm;ta&n&p?aﬁzclggélplg}%}?és.i SAS{?Q;I?B? ?s c}/tjrﬁgpk(g' n?lfe}% ¢s ?o\énpfnses a small non-peptide

molmlteptlhﬁli binds) to aoazebpyptide opipp@eiazbutywhifie ignot necessarily a structural

mlmﬁ g é)? et[a? ﬁ%q cl, ?Wp perﬁ}eg%gtggr' glpsslag?gg’t%gﬁ%ﬁwl has arisen from

comBinhzAM ¢lﬁﬁ1hstryﬂiﬁﬂ&ﬁ@ @b‘ﬂeraﬁl@ﬁ Tolf Ghiwa$ity bhenfiydl i lbydries. These generally
rlmdlnyl pyr.r.alidin rrolidi

comﬁp'?erreﬂvp]ny afﬁﬁrW}B?l'y ﬁhougﬁ Is‘g%ﬁhgglgf Wrep{ ita 4 %‘[X’C peptide, possess

ktiorali dnBY lon @& de @ \fﬁlcﬁﬂ)%f&@aw? hical"
necetsgchk[)eg&%%ﬂg/ 07 ggmlt{l r?u é(fmg% Ogﬁpﬁlo Caand triazagly Spographioa

mimpHessef the pegigahRapfide hivkps kigh 1@88,5%15% tT@t‘rwaﬁlomlmehcs of the
1nveH{i‘¢§+'eQ§ bi b hypd dlscmra‘ﬁd @laﬂﬁé?iqi? USSPa%ﬁpﬁt)' 6,9926663 tb BRi et al.

substituent can be al kyl, alkoxy, halogén, oxygen, or

SURRGSS Hbchah dushRSIoh f4cestaRRE With Bl LAY e LAP-

may al so have am no acid residues that™ have been
bmdmem&@s loy mirpefics ithegeob greshrablsd pylentiatios apepivsisorfgelison,
biotinylation, or the addition or renoval of other

mol WAk Mimeting 6¢f] tieheorp rlddehinding periiond mrp pesferrds  The mimetics
desc%?éﬁ’ﬁ’ét'&g %revmitgﬁipg BB, Gindl Bfcd ﬁlru(:fuf’é'l ¥ea|alr5kdl'n Q&atuﬂ folfed INTPbinding

Smac to or ‘activity of the N-term nal portion
groayf asnwell-chresteriied otrpyide wiriethef mrmnm compamg® anasisbe synthesized.
e [
Addgcﬁ %@{?b@g«% Jf?c{gﬁi'pgu nvgﬁ ISSSZC glg@?gﬂ%ﬁg‘gpgss%ﬂ%pﬁ}é gg?@?&ﬁs solution
and et nfddiveydo mlcmetditmgetsmvm@ul ate apoptosis and further
for therapeutic purposes. The invention al so provides
i {965k e esibadident tireoldd-fioding péntiges ditthe invention are modified to
nt d S Ao 0
procfu dﬁﬁpﬂﬁe Lle%lé:ts %2 ?ﬁagem%]{t E)? 0 motrxl?]%turtaﬁg?cl:c“ rl'ijngD d}?lalns of the
20 gstativadtyumeodstl aﬁﬁmamd}x d>rAI§’smmo aaldt; Iwwthtoyheohdb hl:&uns, for 1nstance with

N-term nal , gorti npc 0 ] anc
eroup, 35 At A B e S S 4 her e e ahte. kide ower
alkyl, nvady didowerhalkyly) go\t/érallgﬁy,eli}alroxfypwb&;@ dnll)thé Bower esterdReivatives
there%%%nggv?thaj—',oﬁ, 6-5 gjg%gnmlt}lergd I%térgcyc ics. \e%r e7\</a\1bmple, proline analogs can be

made in which the ring size of the proline residue is changed from 5 members to 4, 6, or 7

members. Cyclic groups can be saturated or unsaturated, and if unsaturated, can be aromatic
or non-aromatic. Heterocyclic groups can contain one or more nitrogen, oxygen, and/or
sulphur heteroatoms. Examples of such groups include the furazanyl, imidazolidinyl,
imidazolyl, imidazolinyl, isothiazolyl, isoxazolyl, morpholinyl (e.g. morpholino), oxazolyl,
piperazinyl (e.g. 1-piperazinyl), piperidyl (e.g. 1-piperidyl, piperidino), pyranyl, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimidinyl, pyrrolidinyl (e.g. 1-
pyrrolidinyl), pyrrolinyl, pyrrolyl, thiadiazolyl, thiazolyl, thienyl, thiomorpholinyl (e.g.
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,R11b rY R2.. RRP N (CHz)n RO9b Rib wherein Rl and

R2 are independently H, tert-butoxycarbonyl,
wheospboxycar bonyl , acetyl, trifluoroacetyl, ptRYE2006/007068

optional ly-substituted al kyl, or Rya R5b R6a, N or

R6b,N H O H O where R5a and R5b are independently H,

al kyl, cycl oal kyl, cycl oal kyl al kyl , heterocycl oal kyl ,

alleybiy.
thlolﬁf)ﬁif)lhglhrgaP yaln & &iaed P/ [’Sl%eg% H%Ertx C}%Q %‘o%&? ?erdeaégﬁ%t%% op\ﬁ'x%@bstltuted
WheZ@%gl@@Ilwzubﬁwﬂﬁe@Sﬂ@O@mmélﬁ&annw a&pt, alkdxzl balegen, oxygen, or
y X

subsgﬂg (%rﬁﬁglrb%ﬁt\éRgg&g}f b%@@mgﬁ%cy m(% ahso glaye% iirgmo acid residues that
havedpa[eh @hmnbgllysm@bﬁm ot prebspharyiationg sldfoyxhuombroua]dthn or the addition
OIKQ%VQREQFFﬁH%QR carboxyl, alkyl, baloal kyl, alkoxy,

or optionally, R5a and R5b are
br [Ugg@t’gl% }g(gstegpﬁaﬁ:tg%l gﬁﬁd sac!oil(n%r(])}{nc{ss v“;’hlcﬁ Xlncy Jt I’}ertlary binding
strucmp'b o 8mhd to-IaRb ot adtivite df tha IN@eh&me]. pcﬁhdﬁﬂmﬂme ,Stereoisomers of the
to 12 carbon wher e .one . or
it YGRS, SseFB ot ok B T, Digrons ivfigion. The

1nveﬂﬁtﬂ1 dRﬁh)ra\ﬁdaeslmﬁilmale ofladitid thedd, miaRkits buﬁ@a)&@&ﬁbpﬁm& and further for

car ace rlfluoroacet [, .
thergpEyig 'Bt?d%/‘i’%‘ﬂa’il i sl (rpBOaR WX risfhogey ogjping hese
mterﬁ@al,ates N)xﬁhe F?&parhhdﬂ 8 ddn@omrxﬂnamo&ﬂdte Bb;f(taé&@by mlmlckmg the

dent al kyl , cycl oal k hal oal kyl ; 8a
tem%ﬁ & b0 Iﬁ%%ﬂ&ﬂvwﬁé‘b@m@mmfgl Dlfion of Stiac.
ther, forma ring such as an aziridine or
aoppg @osardigee WS ANeRTESCRIBHVetion; eripmonad Af thy present invention

hawﬁgfﬂké@@ﬂékal f(ﬁrlnlﬁlé'(l) iapskidedr y! al kyl, cycl oal kyl,
cycl oal kyl al kyl,” heteroaryl, or heteroarylalkyl

wher ei n each aIkyI argh, aryIaIkyI cycl oal kyl,
cycl oal kyl al kyl , het er o yl R.aan 10heteroarylalkyl i's
optional | y-substituted WGHa N gen, hydroxyl,
mer capt o, carboxyl, al 0XX¥~r, @M no, and nitro;
or R8a and R7a and R851and R7B, can i ndependently or
together forma ring such as an\aziridine or azetidine
ring; R3a and R3b are independe ?Iy H, hal ogen, alkyl,
aryl, arylal kyl, am no, arylaniabb aryl al kyl am no,
hydroxy, al kyl oxy, aryloxy, aryl 3§l kys kydroxy,
di al kyl am no, am do, /Y

P

R2 R10b
N (CHz)n RQb

g

R,b
wherein R1 and R2 are independently H, tert-butoxycarbonyl, benzyloxycarbonyl, acetyl,
trifluoroacetyl, alkyl, optionally-substituted alkyl, or

R.a Rgb
RGa\N/H]/\(‘ or Reb\N/‘\“)(
H H
O @

where R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl or each optionally-substituted with hydroxyl,
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sul fonam do, or am dino; mand n are independently O,

1, 2, or 3; X and Y are independently 0, N, S, or C=C
weR@s/0902 Rl10a, R10b are independently H, al kpdT/US2006/007068

optional |l y-substituted al kyl, aryl, heteroaryl,

optionally-substituted aryl, heteroaryl, or R9a and

R10a, independently or in parallel with ROb and R10b,

meteayio, b&ldg‘eﬂ kaeﬁn@ y:afbokyx, 811(919 haleﬂayll Xik&x4) ok ialkylieid; ét RS@and R5b
such as forman aronat.

are mﬂquﬁ% qpémpqlld@ubstlfﬁe%t& Su&reYs geesapto, ha‘fogen amino, carboxyl,
alk%cﬁélyﬁﬂ'&aﬁfkgw 0G8alkihes} oA optihallP) RSL P REb &ié lc¥nnected by an

ound are a bond, al kyl'ene, al kenyl ene,
alkjgpq@y ,qglqe@qgle, g],kyqulergrlg”dgp l@f |2ewelz 5‘*’91"&3‘9913 aﬂﬂ&}’l‘@?ﬁé‘}’ -substituted
alkﬂ@x‘iee Eﬁ@ﬁﬂém, heL i byigd Bﬁ’i €€ cfiborfitoms where one or more carbon
opt I onal substi tuted al kyl ene, al kenyl ene,
ﬂm@ﬁ%?ﬁﬁﬂ%ﬁé“@héﬁﬁ%@fSQ to 12 carbon atons where one or
nore carbon atons can be replaced with N, 0, or S; and

R6 dn@ R@E‘ Bel ha %&deﬂt@d@efwﬁmt&yyc%&%ﬂt abeﬁykﬁdykéft@nyl acetyl,

optional | y-substituted al kyl, ydroxya kyl

triflypeasejidl Hkxl; lower aligyl, opgionally-srbstitntedaflstinesr  f or m an
al kyl ene, alkenylene al kynl yene, or al kyl oxyal kyl ene
chai n of2tolngbm1Mom\maeom%m nor e
carbon atons_are, pptionally, replaced{w th N, 0, or
S; Wien W dﬁ@\mp/g&ﬁ/ﬁot ooval eRilty Wa and Wb
are independentlyy be{lH d, Br, F, I kyl}} CN, CO2H;
and Rlla and Rilb to@ether form an al kyl €ne,
alkenylene al kynyl ene, aIkyIOf | ene chain

whige (50 1o B iser ARSIy 1o e op Yo Sor ek g n and k7 and

R8PAIDR BNGn ind@hdRBU]yRR Cogetlekioni la #ME sud asdh kyikiamy d} k24li8RE ring;
chain of 2 to 12 carbon atons where one or nDre

o okl B iR et ol st
cycldﬁﬂ@tah@ﬂ Iﬁfe?oa@ylb&ﬂﬂter@bh lcfl%er&ﬁ KeRYIeM, Qs;rylaﬁﬁhéﬂéﬂ P &oalkyl,
yl al kyl ene, Ialk | ene, heteroary

r
cyc}?é@iaaai,y h%tﬁqey%n%ﬁ @Pterm | oﬁappt}m@uwehs{lmeéd Yith halogen,
hyd%)&erﬁ{f@apto %HB@M 08, aldxly A6 nﬁld(iﬂ% br 82 2nd R7§- gnd R8b and
carbon atons where one or ~nore carbon atons can
R7Y eas|independgnilnomogether frm ringryclres 4 azisidinies ﬁzetrérne Hng,
al kyl, optionally-substituted al kyl, hydroxyal kyl,
R3@LOWYH k¥l in P68y The HéngP umé;a %ﬁqoaaimﬁd ainlihot fh@ylammo,
resent invention |nclude mac = mneti'cs and

arylafkylapyined| Bydrexy, halkglosy.. aTrexypr awvialeylsdyedy: | dalkylaeing eamido,
suli%haﬁﬁﬁQser REdis0;0f each disclosed conpound. Cenerally,
he conpounds of the present invention include
tertrapetlde m nmetics of Smac, covelently attached
m agd garesndppendopilypPepfi I ni meti cs of Smac and covel ently
attached honodi ners of tetrapeptide mnetics of Snac.

X ahiP 0k ABEgenddnly 085 €, diCHet;i s wherein the
substantlally |dent|cal tetrapeptlde mmnetics are

RO Rk, 10 FENU 8 gorem et SO GRE s PR i

hetG&4FPIO légﬁ&laflyfsﬁﬁstxﬂﬂte‘élcir?ﬁ QfdtekdarICor RYR! dngakican iddepenbdtly or in
2004/ 007529, herein |ncorporated by
parallel with R9b and R10b, can be linked by 4 to 8 optionally-substituted atoms such as C,

N, O, or S, to form an aromatic or non-aromatic ring;
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reference in its entirety. Suitable peptides and
peptidom netics are al so described in U S

wWae\pEbiogmwt: on No. 11/184,503 filed July 15, 200BCT/US2006/007068
entitled "I AP Bi ndi ng Conmpounds” based upon U S.
Provi sional Application No. 60/588,050 filed July 15,
2004, the disclosures of which are herein

Whérf‘g@{)%&' wbegrebabvaleﬁtgr 861&‘16 i AW eRtd betd, %ﬂcyleﬁ'n@ozﬁla&nylene

inding affinity of npounds enbodies in the

alkymylsseneryl. nowidkydemes @Utlﬂléylalk}’lﬁé@’ waergavb r bateterylglkylene, or an
I
oA YA b1 i
one( @0Mie, cayb;jn atg@y: cgglhezrpgl}acqggwﬁb N, Qaror &t yeandfR1la and R11b are
1ndetgel.%%f1ﬁ€ %Qéeﬁ %—Pbeﬁlwla ﬁn@lﬂﬁsu’b%tﬁt@@%ﬁ%%ﬁ%xgal \ aﬁ(@&%ﬂ(yl or

dus co entrations o es were
R1lziané & 1% tdgetﬁexrm buelkplsns alkkbyyleneatikydyenpeptalkydoxyalkylene chain

of 2 rﬁAﬁE ?.rll:) t%%n's:,%vg%re H%)o¥ %%geﬁ%fo’gﬁ%ogési %(%‘h%P 1glaﬁﬁ Je@gce%ﬁmth N, O,
oruffer, pH 7.5 containing 100 g/m bovi ne y-gl obulin.
Fol I owi ng incubation, the polarization values (nP)
Vorls : .
Wl 6, TR N YO S ERATARARL e €0
alkydo€Wy GOREgaridrRihatahé R1 ph toigethm fogn o alkyleea ralkenylene, alkynylene, or

g RAREE a8 P e o PRR oY BY cPrEP PP B P, el
alkengileg€ ikyhyleddDor<dlklloxyslkiykhe eldih of Diol12 karbivh ff8)ns viEreone or more

e e A o L con
andE\VQ%incll3 \Raﬂﬁfoégén;ﬂg @b a\bohd, B{iitdne, dlkenyidNe Nitk{diYlen6), dryl, arylalkylene,
[ OND-

arylgILy Bl 1P| PAFRBOR. BeFBRRAIeas o 1 aptigEAlsubinued gfkvlene,

alkénQQKé—]alWBﬁeﬁ@elﬁmg)f 2%d 1@02[1‘&91 Qtorﬂ@ﬁrhétg dfslotBore cﬁxﬁbﬁl ﬁtbthﬁ can be
cont ai ni_ng g in CCl4 (50

replaeade sty éﬁe@u §r rSeale .Raldb i @W& omlé Heds eaﬂqnally éﬂfhswed alkyl,

1n@&§9m§? kaqg 1.2 h at which point TLC anal ysis
reveal ed conp ete consunption of 1. [TLC analysis, 4:1

h E = = .
e[ﬁsgﬁe /él'l'\tﬁn%?g}%pcgdechmg@g?cg mR%}(lez)presen? anCnthltl] emgll?(%c {)otl? Smac

mimetics and intermediates therefor. The present invention includes stereosiomers of each

disclosed compound. Generally, the compounds of the present invention include tertrapetide
mimetics of Smac, covelently attached dimers of tetrapeptide mimetics of Smac and covelently
attached homodimers of tetrapeptide mimetics of Smac. Homodimers are those mimetics

wherein the substantially identical tetrapeptide mimetics are covelently bound.

[0069] The experimental schemes below are related to the schemes used to produce the
compounds first disclosed in PCT Publication No. WO 2004/007529, herein incorporated by
reference in its entirety. Suitable peptides and peptidomimetics are also described in U.S.
Application No. 11/184,503 filed July 15, 2005, entitled “IAP Binding Compounds” based
upon U.S. Provisional Application No. 60/588,050 filed July 15, 2004, the disclosures of

which are herein incorporated by reference in their entireties.

[0070] The binding affinity of compounds embodies in the present invention to the

XIAP was determined as described by Nikolovska-Coleska, Z. et.al. (Analytical Biochemistry
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tenperature then poured onto a columm of silica gel.
The product was eluted with 10-15% Et OAc/ hexane to
wa@bdoonoioz2z 4 g (65% of 2 as a white solid. 1H MNVRUS2006/007068
(DVMBO, 300 MHz) 811.74 (s, 1H), 7.56 (m 1H), 7.02
(d, J = 9.3 Hz, 1H), 6.88 (m 1H), 3.99 (m 1H), 3.22
(m 2H), 2.97 (m 1H), 2.58 (dd, J= 13.5, 9.3 Hz,
(ZOOATDVOI :!339231 (572()41391@ a]-vém:& 8f ﬂM%&Mubstrates and 1 1s Ie orted as a Kp

[ uoro-1 i ndol pyrrolidine-|

=y
value c Qnaﬁxwaneu%@qnaemr@mnsmfttyqt pertidep werdyawped et M fluorescently

labelL:QP%%h ﬁ? &%ﬁn?%j‘alnﬁgto%l\i 3¢ m thl;ngdi‘TI@ i aPRT in 100

pL Qfe(ghMSBmaSadePhCh?p@dﬁe vafferupt K3 ©0Btaining51¢f), pg/zﬂ Ebomngly)globulm
0. 4 WO 2 6/ 972 PCT/ US 006/
Follyibg netitipn, Bt apslarisatian, uee, ) Gee gl SRk Yikdas
485ra eixdithort et | antl ragszummt mlmmﬁltm I ICk e hhieds wei@ﬂetéhﬁlmfd foom the
4: 1 _hexane

plot ﬁsneél?oLnin Tay fc' Sﬂ]fgref g%ﬁklslls ngngl‘)%{()ﬁ?ag %&Z%’{}}e cgprgaﬁnds described
herefnlMFRHIOKY,, Fal&diah thetaghed bf: Ky ocRumE(A) ag=\0as e A1 \BY, kDS% 10 uM
Et QAc/ hexane. The filtrate was concentrated and t
(©), endfee™ Bt WMUED: was purified by flash silica gel
chromat ogr aphy (20% Et OAc/ hexane) to afford 3.0 g
(989 of 4 as an off- mhlt%mﬂhﬁbhly fl uorescent solid.
1H NMR (CDCl3a 300 MHz) 58.6-8.4 (m 2H), 7.65 (m

using a

2H), 757 (br S 7. oass(c@m 2H), (oY (m 2H),
r s, tm SH),O
1813(m76|_4)l:|)\<opp chernell?(Foo N N AcO

NaH, DM then \ & Br OA O-N NH 5 éN rD 5 | 4F
1,4-Bis-{24 1-(2-Acetox r-eth 6- fluqég | Hi ndol -

yl met hyl ] -pyrrolidine-I-carbo ' tert- butyl
esterl benzene (6): EQ@J&@JTO aHN, -*S|on of 60% NaH
(0.67 g, 17.0 mmol ) wEaitiydr ous (10 n.) was
added a sol ution Ofwd(D3ed g, AN2 pl ) in DMF (10 nl)
at 0 C. The reaction n1xture ds pivkoled to stir at
anbi ent tenperature for g{&mra gooled to 0 C. A
solution containing 5 (2. 16 ol ) in DVF (5
nm.) was added to the reaction mxture and the ice

z-dng o6 Blub SR ﬁiﬁoffr’lvinﬁ’é%ﬂgp %ﬁuﬁw%aru%kpﬁa ackd ﬂart%%; ostor (2):
DI ent tenpera ure, anal yses reve
CopmM RS Q%W'Mnﬁg «}as 1dHbE 1 RadoYitoR  cotathing 1 (5.4 g, 17.0

hexane/ Et sz
mmol) in CCl; (50 mL) The heterogeneous reaction mixture was heated to reflux (80-85 °C)

for 2 h at which point TLC analysis revealed complete consumption of 1. [TLC analysis, 4:1
hexane/EtOAc, R{8) = 0.4 ; R«2) = 0.5]. The reaction mixture was cooled to ambient
temperature then poured onto a column of silica gel. The product was eluted with 10-15%
EtOAc/hexane to afford 4.4 g (65%) of 2 as a white solid. 'H NMR (DMSO, 300 MHz)
811.74 (s, 1H), 7.56 (m, 1H), 7.02 (d, J = 9.3 Hz, 1H), 6.88 (m, 1H), 3.99 (m, 1H), 3.22 (m,
2H), 2.97 (m, 1H), 2.58 (dd, J= 13.5, 9.3 Hz, 1H), 1.9-1.5 (4H), 1.40 (s, 9H) ppm.

1.4-Bis-[2-(6-Fluoro-1H-indol-3-ylmethyl)-pyrrolidine-1-carboxvlic acid tert-butyl ester]
benzene (4):

[0072] A solution containing 2 (3.3 g, 8.3 mmol) in toluene (25 mL), EtOH (25 mL),
and water (1 mL) was degassed under high vacuum. K,COs (4.5 g, 32.5 mmol), 3 (0.97 g, 5.8
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R (6) = 0.8]. The reaction m xture was cooled to 0 C
and saturated agueous NH4C1l was added. The product
woreecextoract ed wi th diethyl ether. The ether erCT/ES1086/007068
were washed with water, brine, dried over anhydrous
Na2SO4, filtered, and concentrated. The crude product
was purified by NP-HPLC (silica gel, 10-100%
mmé&iy, QAe (FIERGPE(0P9e), 028 nifhél) we adliéddnd tho siftin mkt@s wadbtirred at

100 %for“?, he ppaté 'Jnglyﬁléld,{“@a%%é% RO ~ths % R4p %)80’.3(]2]_% reaction -

mixfufd wakHilteredl. tArdugina so)pad 3 itick gel bfiHashéd ®fth 694EtOAcexane. The
9.6, 13.8 Hz, 2H2, 1.90 (s, 6H), 1.83 (m_2H),

filtrafe vygqlqogce(qqr]ateé 31113 hﬁﬁ{:ﬂde poodueteyas purfiesobpofiesh silica gel chromatography

(2095 EIOMFROQEH A0 4f68 3.5 ewwE) b4 afanFoff-Nhifé?h%‘él@-ﬂﬁ&@:éé’nt'solid. 'H
TFA, DCM AcO \ /QAC N/ QAc ~N N HN N F F

NMREeDCLTRL MHZN&{AM (i ERIVROAGE 2H), 7GAdDbr 8, ¥N).G.¢ (m, 2H), 7.90

i i 2 -
(o, A28 3 S 2R 1 Dy 200 o0y L O RO SRty -1

H i ndol - 2-yl | -
phenyl } - 6-fl uoro- 3- pyrrolddjin-& yl methyl -indol -1 -yl
-eth lestere(7): [0074] Aécﬂ%'ﬁ%frion;: gt aining 6 (1.4
g, 1.58 mol M ()20 nl) was o@o togq0 WC. TFA
(5 nm) was ade i@ pipette and the dast DA was
all oned to war :

until TLC anal y§i 2 >
(-2 h). TLC@na ySi 'S, 10%MgoH DCM ¢ R N/:/‘ﬂ?7;
Rf(7) = 0. af vent was removes om
evapor at or\artd thesi due was d%<so‘l’ vsed
Et OAc sol uti on*was wxshed tw ce wth saturated
aqueous NaHCO3 and once with brine. The conbi ned

-ethy)-6-flugrok L -<ndoh 8 tvbmlethy] }-pyrFel ichine-

ity este e (ire dri ed over anhydrous NaS,
filtered, and concentrated to afford 1.2 g (quant.) of

7 H973] Trer pusnensiom of 6k aH (&7 asidd mwoDrHn gahyidggus ABF (10 mL)
Riddafd SatlioRdr 40NV o 3 ?&?‘9 ﬂ;ﬁ% %@ . ioh mi
was Bifcald o e gloso YR o n AP (ARl D © | Wb geadicn miture
was 2llawed, fo gqm) at ;ﬁnlg'glt(tnmp@&t}\ge for 60h(then ge-cooedotoHr *C2H)A solution
contéini%é 5((m8 g, 16.8 mmol) in DMF (5 mL) was added to the reaction mixture and the ice
bath was removed following addition. After 2 h at ambient temperature, LC/MS and TLC

analyses revealed complete consumption of 4. [TLC analysis, 2:1 hexane/EtOAc, Ry(4) = 0.4;
Ri6) = 0.8]. The reaction mixture was cooled to 0 °C and saturated aqueous NH;Cl was
added. The product was extracted with diethyl ether. The ether extracts were washed with
water, brine, dried over anhydrous Na,SO,, filtered, and concentrated. The crude product was
purified by NP-HPLC (silica gel, 10-100% EtOAc/hexane over 30 min) to afford 1.4 g of 6 as
an off-white solid. 'H NMR (CDCls, 300 MHz) 57.68 (m, 2H), 7.54 (s, 4H), 7.12 (m, 2H),
6.94 (m, 2H), 4.25 (m, 4H), 4.14 (m, 6H), 3.4-3.1 (6H), 2.60 (dd, J = 9.6, 13.8 Hz, 2H), 1.90
(s, 6H), 1.83 (m, 2H), 1.7-1.3 (m, 24H) ppm.
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2H), 4.26 (m 4H), 4.15 (m 411), 3.63 (m 2H), 3.54

(m 2H), 3.5-3.3 (m 4H), 2.41 (m 2H), 1.89 (s, 6H),
wa 286097t m 6H), 1.43 (s, 18H), 1.09 (s, 18H)PEPUB2006/007068

1,4-Bis-{Acetic acid

2-{3-[1-(2-tert-butoxycarbonyl am no- 3, 3-di net hyl - but yr

yl)-pyrrolidin- 2- |y

met hyl | - 6-f1 uoro-indol - | Syliehedilhyl ester}benzene (8):

[0075] A sol n cont ai ni ng Boc- L'~f&yt-Leu-OH (0.82

g, 3.54 mol) U 1.41 g, 3. rmol)in

anhydr ous NWP Ly was cool ed to 6

N- et hyl masphol pad A 0. 46 g 0. St

added vi a syri pgg Aftr 15 mm, a

containing 7 (

added and \I e m xture was aI

anbient te ateur aver 16 h at whi eh paiqt

analysis -26 WD 2006/ 091M9%2 PCT/U O&%OO?%S

reveal ed conplete consunp anal ysis, 2:1

hexane/ Et OAchaoRﬁr%%% 0. OlN . 8]. The
reaction m xfEEEMES  dbUT ed)wi di et hyl ether and

washed once wi th dil ut HGL., five tines with
water to renove exces % th saturated
aqueous NaHCC3 and oel over anhydrous
Na2SO4, filtered, c*bnceratr . The crude product
was purified by NP- HPLC (SI lica gel 10- 100%

Acé‘:l‘fc%/ Zh rq]d}n Eygnétﬂv?f 'ﬁ{ 1§ %;_'f_y]]_
HeLesigr 7 ')

7.11 (dd, J=

}_Ebowﬁ 2 fa?m@%&%mgg §fggrg( 1%@51)31;?@{ pfy Sabboole o

°C. JFA @ ml) was &Hﬂqd Wa pipeftelapd Jhe kactioh3vddzallopef) to wadB t¢ ambient

tempemdre §C% monﬁ?rv& 'gng ﬁ;% fnébél%g’ @eﬁle&%@?ﬁf’%l\? ﬁsu(mp&o 80'#)6 (=2 h).

TLCTaE;A],ysM%\MCEDB(DGNACRf(@ NOM-RE(Y) £40.2.0Th Bbl@erit wks Geryioved on a

rotar§ e&apo%tor an% the n-':'sTldII}/ege was dissolved in EtOAc. The EtOAc solution was washed

twice with saturated aqueous NaHCO3 and once with brine. The combined aqueous washes
were back-extracted with EtOAc and the organic extracts were dried over anhydrous Na2SO4,
filtered, and concentrated to afford 1.2 g (quant.) of 7 as a yellow solid which was used
without further purification. 1H NMR (CDCI3, 300 MHz) 88.05 (dd, J = 8.4, 5.4 Hz, 2H),
7.56 (s, 4H), 7.13 (dd, J = 9.9, 2.4 Hz, 2H), 6.99 (m, 2H), 4.60 (d, J = 9.9 Hz, 2H), 4.51 (m,
2H), 4.26 (m, 4H), 4.15 (m, 4H), 3.63 (m, 2H), 3.54 (m, 2H), 3.5-3.3 (m, 4H), 2.41 (m, 2H),
1.89 (s, 6H), 1.8-1.5 (m, 6H), 1.43 (s, 18H), 1.09 (s, 18H) ppm.

Acetic acid 2-{3-[1-(2-tert-butoxycarbonylamino-3,3-dimethyl-bu
2-vimethyl]-6-fluoro-indol-1-y1}-ethyl ester}benzene (8):

[0075] A solution containing Boc-L-tert-Leu-OH (0.82 g, 3.54 mmol) and HATU (1.41
g, 3.70 mmol) in anhydrous NMP (15 mlL) was cooled to 0 °C. After 15 min, N-
methylmorpholine (0.46 g, 0.5 mL, 4.54 mmol) was added via syringe. After 15 min, a
solution containing 7 (1.10 g, 1.61 mmol) in DCM (10 mL) was added and the reaction

mixture was allowed to warm to ambient temperature over 16 h at which point TLC analysis
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0 N Oc-N(Me)al a-0H AcO HATU, NMM NWP \/ QAc O N
NOS! MoHO N~~~ ~( \ 0 10 F Acetic acid
waQ2q0809W7{ 1- (2- acet ox -et hyl)-3-[1-(2-an no-3 PCT/US2006/007068
3-di net hyl _butyyl) pyrrolidin 2
yl met hyl [ - 6-fl uoro-1 Hi ndol - 2-y1l
- phenyl) -3-[1-(2-am no-3 3-dinethyl-butyryl)
reveEi)tdi E:ﬁxhpldtenzonﬁlydﬂtlﬂﬁtohyl'lhﬁ afAlygs, Q-l Mhe/hto@tc} Rﬂtméf lo.01; Rf(S) =

081, ?5‘* ‘%‘Wl‘ﬁékﬁ“?%‘g%ﬁ@“\%ﬁlé‘%@‘ég%ﬁo ?degashgb%wm%ﬂ#uwwus

HC1( 2% tifhds mWaaeﬂmeMb& o2 INMP aide Wit shiBAE! aﬂﬁed&@Ncho3 and
d to waymto éent ten erature and rnonitored

bring, n“%rf FHCE BRAI P %IaZlSQ\"/’e ftesgf, caé’ﬁLp‘FOé‘F@tf@'Eﬁ‘fﬁs uklft e groduct was
punﬁedzbm HHIC @ﬂ@h B&l, $6-1409%¢ ‘E&@Wﬁ% oT*k (3§)mm - afford. @2(73%

The sol V?I’]t was renoved on a rot ary evapor a

of 8 éﬁéln ?ﬁévlrl@sspmje FhVRy L@D@be@OWRPSm@d(%tStmd 4 Hz, 2H), 7.56
R S g L

4.26 fon, RHRY.1d rem, 63 Wi2- 10 (n SHH 141 (et detiar 13 HMH)m) 88 (5heH), 1.7-1.5
ctions -27 WD 2006/091972
(m, ‘%@T%@%gg‘?}og%égqg%e ‘pool ed and neutralized with
sat urat ed aqueous NaHCO3 .The oduct was extracted

wth EtOAc and the organic extract was washed with
brine, dried @ver anhydrouqsrélazsoﬁl flltered and

concent r at ed c@ forg 0;;% (75%

off white solid. ( 13, 300 M
= 5.1, 8.7 Hz~2H . s, 4H) 7 A3
(m 2H), 4. ‘ 4.

3.6-3.0 86 (e 2H), 2. 39, (
6H), 1.8- X 104(3,1%(:])«
1,4-Bis- 3-[3-(1-{2-[25(t ert-

| nmet hyl -am no) - pr opronyl am no] =

3, 3-di net hyl - but ~ryl }-pyrrolidin-2- ybné)&yl) 6 fl uoro-

indol-1-yl]-eth Iy este enzene (20 P0077] A

sol ution containi ng Boc

nmol ) and HATU (0. 54 g/,\/

(15 nm) wa t @0 C.
met hyl o p‘I’TO'I'T‘lTe—('OSE RERTLES 17 g

via syringe. After 1

(0.50° g, 0.55 mmm) )iy

reaction o_(‘

9n anhydrous NVP
15 mn, N

1.68 rmol) was added
/ssd Ution containing 9

10 F

ylmethyl]~6-fluoro-1 H-indol-2-y1} -phenyl)-3-[1-( 2-amino-3,3-dimethyl-butvrvl)-pyrrolidin-
2-ylmethyl}-6-fluoro-indol-1-yl} -ethyl ester (9):

[0076] A solution containing 8 (1.3 g, 1.17 mmol) in DCM (5 mL) was cooled to 0 °C.
20% TFA in DCM (25 mL) was added via pipette and the reaction was allowed to warm to
ambient temperature and monitored until TLC analysis revealed complete consumption of 8
(~2h). TLC analysis, 10% MeOH/DCM, R(8) = 0.7; R(9) = 0.3. The solvent was removed
on a rotary evaporator and the residue was purified by RP-HPLC (Method: Solvent A: water
w/0.1% v/v HOAc, Solvent B: ACN w/0.1% v/v HOAc. Dynamax Microsorb C18 604 8 M,

414 mm x 25 cm; Flow: 40 mL/min; Detector: 254 nm). The product-containing fractions
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m xture was allowed to warmto anbient tenperature
over 16 h at which point TLC analysis revealed

wa@ eovplogtoe2 consunption of 9 [TLC anal ysis, 3:2 PCT/US2006/007068
hexane/ Et OAc, R1{9) = 0.01; R1{10) _ 0.5]. The
reaction mxture was diluted with diethyl ether and
washed once with dilute agqueous HCl, five tinmes with

werg\@éo?é'd 4n@ nElﬁfE@M?d V@?ﬂ? %a’t@% queBRaGarES ”ﬁ@ bEFas extracted with

aqueous NaHCO3 brine, dried over rous
EtONg ashe orgamCeqxtrelct W vaghsd e braﬁedhedﬂ’ver @mmdreuquaz@@x filtered,

SR g URLG oo L e O pon, o

MHZ)05809 (deb, b5 B-InRi7tHz, Q8I), 151 (BJ-HH\]NRIGQECZH) 73000, NED) 4.41 (m, 2H),

425 @ 9%(4”?64%175@ 1 égpl)(br gﬁéﬁggm éniigaégﬂqgﬁﬁbﬂl (50 1.8-1.4

(m, (IPD, 2By (s, BRppein 4H), 4.16 (m 4H), 3.70 (m 2H),

3.57 (m 2H), 3.5-3.2 (m 4H), 2.85 (br s, 6H), 2.42
1.46Bis- {Akbtic atidPB[3-((1s{2-[@¢ert-butBeydarBor{ytimefil-amiho P gropfonylamino] -
3.318Mhithyl-butyr$B -dyioliGinh2-ylhe ) {6bflu ose-inb8 ) -y jhy1 eéi&}lyﬁzene (10):

2006/ 091972 PCT/ US2006/ 007068 Scheme V F O F M

; [0077] A Olubibl cOnthdninly BocAcBEde)AIAOH (Mﬂ @ N3z nNn@\and HATU

o4 T RS, Al KBOIEI T 00k s S, .
metiyGhorphdline QON7-g,N.2 M., Q.68 dtnol)Mvas added via syringe. After 15 min, a
solution containing 9 (0.50 g, 0.55 mmol) in DCM (10 mL) was added and the reaction

mixture was allowed to warm to ambient temperature over 16 h at which point TLC analysis
revealed complete consumption of 9 [TLC analysis, 3:2 hexane/EtOAc, Ry(9) = 0.01; R¢(10) =
0.5]. The reaction mixture was diluted with diethyl ether and washed once with dilute aqueous
HCI, five times with water to remove excess NMP, once with saturated aqueous NaHCO3 and
brine, dried over anhydrous Na;SOs, filtered, and concentrated. The crude product was
purified by NP-HPLC (silica gel, 10-100% EtOAc/hexane over 30 min) to afford 0.64 g (91%)
of 10 as an off-white solid. 'H NMR (CDCls, 300 MHz) 68.05 (m, 2H), 7.58 (br s, 4H), 7.13
(m, 2H), 6.97 (m, 2H), 4.75 (m, 2H), 4.60 (d, J = 9.3 Hz, 2H), 4.50 (m, 2H), 4.25 (m, 4H),
4.16 (m, 4H), 3.70 (m, 2H), 3.57 (m, 2H), 3.5-3.2 (m, 4H), 2.85 (br s, 6H), 2.42 (m, 2H), 1.88
(s, 6H), 1.8-1.4 (m, 8H), 1.52 (s, 18H), 1.33 (m, 6H), 1.04 (br s, 18H) ppm.
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F 1,4-Bis-{Acetic acid 2-(3-{
1- (3, 3-di net h2- (2- net hyl am no- pr opi onyl am no)

whedaogo0yior2z pyrrolidi n-2-ylnmethyl } -6-fl uoro-iPdDUsS2006/007068
-yl )-ethyl ester}benzene (11): (00781 A solution
containing 10 (0.64 g, 0.5 nmmmol) in DCM (20 nL) was
cooled to 0O C TFA (5 nL) was added via pipette and
the reaction was all owed ScRe@ym t 0 anbi ent
tenperature and nonitored until TLC anal ysi s reveal ed
conpl ete consunption of 10 (-2 . The sol vent was
renoved on a rotary evaporat&}_Seb the residue was

purified By RR HPLC (Mt lvent A Vatyr w 0.1 %
v/ v HOAc, 1!EPnt B: OACﬂ—w?%wA % v/ v HOAc.\ Dy AN
M crosorb Cl1§ 6pA 4104 mm x 25 cm Fl gw g ;y‘ﬁv_o
m./ min; Detedtdr: . The produggdceﬂta ni ¢
fracti oA® were ed and neytraljzed Wth s i
aqueous NaHCCRB. 'he produc%—mas—extra t ed i
and the_rganit e trﬁsbfmhs washed wi br i,né
over anhyylr s ) , filtered, andico nt ret&
af Myr d »8N50%g (93" of 11 as an of il Mhifite osolid
sDC13, 300 M) 158.04 (m 2Hye 7.83 (d, 49= 8
v %2H), 7.5p (m 4H),F7.12 (m 2H), 6. 99 m 2H),

.60 (d, J = 9.3 Hz, 2HF (m 4H),
3.73 (m 2H), 3,55 (m 2 "¥3.30 (m
2H), 3.08 (m 2H), 2.40 (s '2H), 1.87

(s, 6H, 8-1.3 (m 16 . 1 SH ppm -29
WO 2006/ G@I’WZMGPET/ Us -'Bi s- IN-(1-
{2-[6-Fluoro- I -(2- hydroxet\
H i ndol -3-yl nethyl | -n '
car bonyl } -2, 2- di net
-2-nethy|an1no-propi
Agqueous NaOH (1

[ 00791
added at 0 Cto a

solutlon contalnlng 11 (0 48 g, 0. 44 mmol) in NbCH (5

fenperature-for 1 h. The reactlon nfxfure'mas di | ut ed
wi [0A78eA eelntimGmutaiing 1hE. ¢4agsé)r55nnm)ﬁ)emélﬁd\4r(a@ ad) Wﬂheooled to 0

<. TS ByPARSURSATARED g o RO 4 S o s

tempergire umi masitqmd hlﬁtnléEL(bynalm ndma@d(mpﬂm corBotptiort o0 (~2 h).
w0, 1%

The Vﬁvent Was m v8 opb reiaéy 8&&0@ or aE? tl)f: md&e %gél E{oﬂﬁl{i(ﬂ lgf%ﬁ-HPLC

(Meth6d: erlvmlm vRedrew00% v/2 mmﬁolvetﬁl’]?e AU WE T %oonNHOART MYynamax

Moo CISGVAGE o Al S 35,67 Blowt MR e o Pelodor 34 mp). The

prod%ﬂﬁgﬁt?@ﬁ%%acﬁ@& NE%)po%ldépJﬁH rﬂeﬁ@algiug g&&%%g%ei ﬁﬂﬁé&’ia NaHCO:s.
) m

The produda was p&tracgﬂ)mt}nﬁm @pd(th? oaaanc extrapt was 4va§lpﬁd vgifly ¢ br(lne, dried
over %nl-%rd?bug NQ{ﬁO‘;?’f'l)cered?— aﬁd gon%er{tﬁ}edjté Ebford% 5%8g (ggg/o) 61 a5 agl off-white
solid] SHINNR m:Dexgamﬂi Maz) 68 (M (RVI@HRe’bSS (mH/ 9 3 Hz, 2H), 7.55 (m, 4H), 7.12
(m, 2H), 6.99 (m, 2H), 4.60 (d, J = 9.3 Hz, 2H), 4.57 (m, 2H), 4.24 (m, 4H), 3.73 (m, 2H),
3.55 (m, 2H), 3.41 (m, 2H), 3.30 (m, 2H), 3.08 (m, 2H), 2.40 (s, 6H), 2.38 (m, 2H), 1.87 (s,
6H), 1.8-1.3 (m, 16H), 1.04 (br s, 18H) ppm.
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Rb-X b Rl4b 0 RRb R3a\ RBb W O Rs NY-Rica NN
OR4a N-~ N Rea R7a R13a Rl2a Exanple 1 [0080]
wob@ceol7a and R7b are i ndependently H, al kyl, PCT/US2006/007068
cycl oal kyl, hal oal kyl; or RBa and R7a and R8b and R7b
can i ndependently or together forma ring such as an
aziridine or azetidine ring; [0081] R8a and R8b are
1,487 gpengeg-Fiotd, 1 -toyiiydoosyl-thyd)- KifdindodB wiimethy b erddidine-1-
cartoygl @0 Hilethyl-piopkd2Hhethgibitloproporarids) yinzemr (12):
het eroaryl al kyl wherein each al kyl, aryl, arylalkyl,
CylobmlAtmbous NaoH aMik § ndl, keydess) vat eddwdrayD °C gmaisolution containing

T R I W AN TR T A —

and thy ﬁiﬁéﬁ@)‘ﬂ mixtiled waPitdred @ﬁz[rblﬁi&)ﬂtem;&lrdtyﬂe fol k0XWe reactionanixture was
nitro R8a. a R7a and R8

. d Rib .
it D AR T B DB s PR S TG OuR Phe fps washed with

brine@@kiéd &eP Bnididrcd NabStDﬁ Eltede@Oind [ceﬁ)&airawmeme Reiduards Phiified by
are_ i ndependent |

cl oal k
RP-1E5E (ATRGY, SpRRg A wibera by & HOAR SORFHB: AGY P ig1v/v HOA:
DynddS&VR stb' cheést Q%r 1 alntylhe 253£m AG6Y: 40 mL/min; Detector 254 nm).
optlona y-substituted wth hydroxyl, mercapto

The prafustrerntainimg fiestiana Mstaydoledafriagh, and dyaphilizgd to agforb 9/9 gof12as

aﬂoﬁgg%bdggwﬁ?PJcg%negiggﬁgina#ﬁqﬁgi?éﬁée Rﬁ nyd 3 75 MHz)

87. 8-&|4k¢?ﬂ)8h?”ﬁlb(ﬂéd§ﬁ ebs gm; ﬁ)llz 5cqabpf Eatmlzmn),m 4-4.0 (m 6H), 3.8-
substituted a ene, al kenyl ene
34 ) By i B PHYE- A4 A e b - ier @Hyr2b . I =
69}ﬂpgﬁ)qamQ9q8ﬁ . can be replaced with N, 0, or S
[0083] R1 2b, R13a, R13b, Rl4a, and Rl4b are
Ex&ﬁw@pendently H d, Br, F, alkyl, cycloalkyl,
hydr oxy, al koxy, am no, al kyl am no, cyano, or CO2H
[0084] R3a and R3b are imtlependently H, hal ogen,
al kyl, aryl, aryl alRgy mno, aryl 8% noRed
aryl al kyl ami no, hydro -Ikonby, Hr y oy,
,  Hj,m@B 0, d sul f onam do,
or anldlno ] b - 'ndeﬁgndently 0, N, S,

Example 1
[0080] where R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or R8a
and R7a and R8b and R7b can independently or together form a ring such as an aziridine or
azetidine ring;
[0081] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with halogen,
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al kyl, hydroxyal kyl, al koxyal kyl; or Rla and R |Db

toget her form an al kyl ene, al kenyl ene, al kynl yene, or
wa@bdogloorwyal kyl ene chain of 2 to 12 carbon at onBCTWE2086/007068

one or nore carbon -atons can be replaced with N, O,

or S; [0087] WA and Wb together are a bond, alkyl ene,

al kenyl ene, al kynyl ene, aryl, heteroaryl, or an

hyerJ%II' ﬂ&@&ﬂt& sy, tantyle dlkak%)ahﬁﬁtﬁ,an& |nkﬁ)|§1 wt R8& and R7a and R8b and
yl ene chain g ar bon, e one or

e

R7b st By A %refﬂmb%%inc et v Flinpr i S 31
10,98 2519T2 EETLS000 SOL008 5487, 80,0, 5 i
heteﬂdci&lo%mﬁr a;?/e MEfrlﬁikZI hietdrda 1,2hé'ﬂer5atlyﬁll_]|§g & e%:h_()og@ioﬂaﬂlgd—%ubkﬂituted

- - r s .
WIthda(d@qulcp@rqalpﬂq kylogan, Koge, %fﬁicw el nafopliel il oprllicgos or
in stQ é}ns]tan%e§i I?ﬁJ%iSa Hinl I&UHPngdh'%ér*aﬂé él\i}enhbl_rf?ed I—?I HnsalMﬂex% |aff{enylene

- I -

alky@zlglmb@gg af hdo ﬂchaﬂ](pgrp};q)mHoHoguquUy-thggtumdelkylﬂleA alkgnylene

|m C Careo eplace
B N

withN,B, 0eSH HHB 10 M S-Me S-iPr s 0 0 na 1, 4- phenyl H
HSiPr SM MHHHA 11 HS-Et S-iPr s O 0 na
1, I008BleRiAa, BR12bSRiFx RY3mt Riapapd R14Ab a1 indesgngently Hed, Br, F,

ol tyafR ARy b e gd, BLEOR 15 M8
14 L@@ﬁ Ega( gﬁg >—1k§5>5,( grﬁolfgeprhggdeéﬂ%eﬁ Eﬁ%ens ahin Hﬁgﬂl 2k, Fmino,

aryldxmﬁe,p lamhg}kyl&ﬂniﬁoEﬂ@d{oSy,l\/elkaxH BEVROXAX, amalk@lhgirpmy sdialkgylamino,
amidd, bbbl R 1 pﬁé:n;F/T HHS TP She HHEHA
18@“?518%@%?@{23355‘%&%%@ RERPRREG. SnST'e N chex

i@gkﬁ glfﬁa%&ﬂﬁg %é%%rgéoré %@@ﬁ?@ﬁ%{r\l@ ptmngLub's'{ltuted

alky],,h‘ydtdxgﬂyjrl elkoxyBikyProrR e a R 1Bl tegeBher |ﬂ)rm R:x a}kylene alkenylene,
alkynlyene, or alkyloxyalkylene chain of 2 to 12 carbon atoms where one or more carbon

atoms can be replaced with N, O, or S;

[0087] Wa and Wb together are a bond, alkylene, alkenylene, alkynylene, aryl,
heteroaryl, or an optionally-substituted alkylene, alkenylene, alkynylene chain of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S.
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22 M SSMe S-tBu RN NHT1, 4-phenyl 0 0 S-tBu S -Me Me
HHHB HH23 M SSMe S-iPr SNNH1,4-phenyl HH
WS200009870Ve Me F HH A 24 Me S Me S-tBu R N NPGH/US2006/007068
1, 4-phenyl S-S StBu SM M HHHA 0 0O-32 W
2006/ 091972 PCT/ US2006/ 007068 H H S-(2R- _S-(2R-_ 25 Me
S e E{OBn 5 N N H 1] 4-phenyl HHEB S{M e H A HA
n) |S- $ (2Ry 2 oR 26 Me EtOH)| S NN H 1, 4-phenyl H | &
p HEEOBISMINEHRFHA M S (2R .SH2R] 27 M |SSMe | < | &
EBO® SN N{H 4 4|pheByl | #H HE{GH B M Mo &H F3H |E| % | &| 4
T TS (3he [S2S] 5 | 8R 2B oVE| iSpVR1 ERCHE RsTir Wshe 1, Wl-|phemy | 1 | A
00 EtQH S Me M HEH HH) S S[29 Ne SIMe|SjPr
2 [Ra NisheHl dipd{ phienyl| | Oa §- (1%, Sy | W IR |lsivd | 1 |b Su Bi | &
30 M M &tBU RNNH1,4-phenyl D O $-tBu S|Me| Me
3 |HIH shieAA siPf H S ( 80 Snf 2RCH.BHE: SHVE sBt QisfMe S W [N HHE | H | A
1, 4-phenyl HHE QS M Me HE HA IS (2R _$ (2R B2
VB[S ok SRS H™, iRy HH s & fe” N 1R LA
¢ THrAGMOT s (2K [ R RNa SB1aykeay Dt Me[ &t r s TH [ |H [ [ A
1,4-phenyl HHE OB S MM HFHAR $ S[34|w
7 | NEVS{tBBe R N NOH OL| 4= phiervehst ) HO| 8- { Bbu S-5Ms | MR [HE HHH| H | A
8 '%He S-Me | S-tBu S 0|0 na 1,4-phenyl | H H StBy | SMe | Me | H H H| A

=
o=
=
-

9 H S-Et | S-tBu N 00 na 1,4-phenyl | H H | §tBu | S-Et H

=
=
<
»>

10 | Me | $-Me | S-iPr s o0 na 1,4-phenyl | H H S-iPr | S-Me | Me

11 H S-Et S-iPr S o0 na 1,4-phenyl | H H S-iPr S-Et H H H H| A

12 H | §-Me | S-cHex h 0} 0 na 1,4-phenyl | H H cg;x SMe | H |H| H jH| A

13 | Me | S-Me | S-cHex N 0}O0]| na | 1dphenyl | H | H cg;x SMe | Me | H| H [H| A

14 | H | SEt [ScHex | § |O|O| na |idphenyl | H | B | 5 | SE | H |H| H |H| B
S-Q2R- S-(2R-

15 | Me | S-Me s 0|0 na 1,4-phenyl | H H [ EtOH | SMe [ Me [ H| H | H | A
EtOH) )

16 | Me | $-Me | S-iPr A N[N H 14-phenyl | H H SiPr | SSMe | Me [ H| F H| A

2,5~

17 H | $Me | S-iPr A N|N H H H SiiPr | $Me | H |H| F H|A

thiophenyl
18 | Me | S-Me | S-cHex | § |N|N| H thiozp’:-enyl H|H| S |sMe|Me|H| F [H|A
19 | H [SMe |ScHex | § |N|N| H |idphemyt | H | H | 5 |sMe| H [H| F |H|[A
20 | Me | S-Me | S-cHex s N|N H 1,4-phenyl | H H c}ix SMe | Me | H| F H| A

R-
21 ) Me | §-Me | S-iPr R NI N H 1,4-phenyl o S-iPr { SMe | Me |H| H | H| B
H

o

B- | R-
22 | Me | S-Me | S-Bu R N|N H 1dphenyl | O | O | StBu | SMe { Me | H| H {H| B
H| H

23 | Me | §-Me | S-iPr h NI N H 1,4-phenyl | H H SiPr | SMe |Me | F | H [ H| A

24 | Me | 5-Me | SBu | R | N |N| H | Ldphenyl | 5. | 5- | StBu | SMe [ Me |H| H [H | A
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HH35 M SM S-iPr SNNHI1, 4-phenyl HH S-iPr S M
M FHHA R R36 M SSMe S-tBu RN NH 1, 4-phenyl 0
wO2860B975-Me M HHHB HHR R 37 Me S-Me BT/B820B5/007068

NH1, 4-phenyl 00 SS-iPr SM M HHHB HH38 M
SMe S-cHex S NNHI1, 4-phenyl HH cHex SSMe M HF H
A 39 HS M S cHex S NNHI1 4-phenyl HHcHS-ex S M

T HEHA S SHO[M| SNE S-iPfER W N H 1, 4- phefyl] 0
D S{iPrlS el Mo F i H B IHHS-1S141 Ve SiMe—5—t-B0—R-N
15 N | 2ad 1 plogny | s O @ | &t Bu S;‘slhrﬁ%nyl\)li‘nl5 H I%lt( s | bivEH| 42 [H | F | 1
S Mp S NN GHZ 1} 4{pHenyl| H H St (2R |S®™e|Me H F{H A
5- (2R CH—EH CB--33 Mo-2d0s/ 091073 PAT/LISP0061 067068
26 EMOH)S: OHSEE: 5~ 2Rs | GH2 15| (1ARhedB| I (S MEEE Oste SMid | N (CRi2| 1
L, 4{phenyl” H H ETOH §-Me |Me H FH|A [ORYS{ (2R} CfR
5—(2R-44 Mo 5-—Mel-Ei-CH)—S-N-N-CHR— 3t 4—phepyt—H-H--GH-
21 Svbe s tg%-) H A | OiN)| S ([ABphoitRaS 2R MBS Me | Bt (OF) | 1
5 NIN O T g-phenyl H HIEtCH S-Mg Ml H FIH Al Of
AG I NP _CSL AP 1 ¥ S NEON-_CLID 1 Erv_pkag_nul Ll [« B v
::IIL “TO LA/ S ~= s I I | R | N O o S:, S l?(zwl LI L I |
28 Pmbk sMe | HICE H OHNCH2:  |4iA-piM1 Se NeoS- kbt | Sv| Me CiH2 ¥ | 1
L, 4{pheny!” H H S} | Projs- Mg Me H FRH A | Onc
29 Me | §-Me S-iPr R NI|N H 1,4-phenyl f; % S-iPr S-Me | Me | H F H
. H H
S- S-
30 Me | S-Me | S-tBu R N|N H 1,4-phenyl 0 (4] StBu | S<Me | Me | H F H
H H

S-2R- S-QR-

31 | Me | SMe S |N|N| H |14phenyt | H | H | EtOH | $Me | Me |H| F |H
EtOH) N
SCR. SGR-

32 | Me | SMe s {N|{N| H |t4phenyl [ H | H | E1OB [ SMe | Me [H| F |H
EtOH) o
SQR- S@R-

33 | Me | S-Me | EtOBn N N|N H 1,4-phenyl | H H EtOB | S-Me | Me | H F | H

34 | Me | S-Me { S-tBu R N[N H 1,4-phenyl StBu | §Me | Me | H H H

non
=or

35 | Me | $-Me | S-iPr h N[N H 1,4-phenyl | H H S-iPr | $-Me | Me | F H | H

R-| R-

36 | Me | S-Me | S-tBu R N|N H 1,4-phenyl { O (4] S-tBu | §-Me | Me | H H H
H H
R R-

37 | Me | §-Me S-iPr R NN H 1,4-phenyl | O () S-iPr | S<Me | Me [ H H H
H H

38 | Me | S-Me | S-cHex S NN H 1,4-phenyt | H H cg-ex SMe | Me | H ¥ H

39 | H {SMe |ScHex | § | N|{N| H | 14-phenyl | H | H cl‘::x sMe| H |H| F | H
S-S5

40 | Me | S-Me | S-iPr R NN H 1,4-phenyl { O 0 §-iPr | S-Me | Me | F H |H
H H
S- | &8

41 Me | S-Me | S-tBu R N[N H 1,4-phenyl | O (o] S-tBu | S-Me | Me | F H H
H H

42 H | §-Me SR S N | N | cH, | Li4-phenyl | H H | s@r-| &Me | Me | H F H

-(2R- CH, EtOB

-33.




CH2 487 Me S-Me S-tBu S NN CH2 1, 4-phenyl HH S-tBu
SMe MBMHFHA OHCH2 49 M S-Me S-tBu S NN CH2
wa2doepearyl HH S-tBu SMe M HF HA QAc S- ( PEI/USREDG6/007068
S-(2R50 M@ SSMe EtOH) S NN CH2 1, 4-phenyl HH EtCOH
SSMe M HFHA (]Vb) CH2 51 M SMe S-tBu S NN CH2

-4phemylorH-SrtBuSoleve—H-F—HA % EH—53—h
S Me S-ilPr SIN N CH2 |1, 4-phenyl {|HH SiPr|S-Mt M@ HF
p - : G- | N [N gHPeAt [ 4- phen H
o Eof oS oo 17| (X G s R SFpir ] K|
CH2 |1, 4{phenyl H H|S-|tBuls-Me M HHH A |OH CH2| 55
S Ve | SarPt S NN 4-phehyl| H [F@&iPr M8 MEF
“ (TR (o | 2R | B *g%zdﬂg@%*s- | Epbys R ChS | |
|, 4dphedyl HHEOH S M M F HHIA 57 Me|S- Me
S iPr. S Ve 1 HeSyI| H H SFiPr S Me H E B A
N 5'4( 2R %{%R- £s ’%R‘s §% ECEEF 5N R VEYR | AMpn&Ry ™ HTH B
St Ol S-Me Me| H F| H|A Me SMe §tBu S NN M
,4{phehyl H H Sf LB ;x/g e HF.HA|60 M RItBI RN
0 M’"&Hg'p'i, J‘I-lbhe:%/l HE'I Rois JWE: %p“u = H(?E' L E AR AR

INJ

006/ 091972 PCT/ US2006/ 007068

CH;
S-iPr S NN CH; 1,4-phenyl ; H H S-iPr | SSMe | Me | H F H
OAc

47

=
(]
0
2
©

CH;
487 | Me | S-Me | S-tBu S N | N | CH; | 1,4-phenyl | H H S-tBu | S-Me | Me | H F H
OH

CH,
49 Me | S-Me | S-tBu S N | N | CH, 1,4-phenyl | H H S-tBu | §-Me | Me | H F H
OAc

CH, S-(2R-
S N|N CH; 1,4-phenyl | H H EtOH | S-Me | Me | H F H
OMe )

S-(2R-

50 | Me | S-Me EtOH)

CH;
51 | Me | S-Me | S-tBu s N | N | CH; | 1,4-phenyl | H H S-tBu | SsMe | Me | H F H
OMe

CH;
52 Me | S-Me S-iPr hY N )N | CH, 1,4-phenyl | H H S<iPr | SMe | Me | H F H
OMe

CH;
53 H S-Me S-iPr S N[N} CH, 1,4-phenyl | H H S-iPr | §-Me H H F H
OMe

CH,
54 | Me | S-Me | S$-tBu S N | N | CH; | 14-phenyl | H H S~tBu | S-Me | Me | F H | H
OH

CH;
55 | Me | §-Me | S-iPr S N | N CH; | 14-phenyl | H H S-<iPr | SSMe | Me | F| H | H
OH

CH, S-CR-

S-QR- | ¢ 'N|{N| CH: | 14phenyl | H | H | EOH | SMe | Me | F | H | H

56 | Me | S-Me EtOH) P

57 | Me | S-Me | S-iPr s N|N| Me |14-phenyl [ H | H | $-iPr [ SMe | Me | H| F [ H

S-CR-

58 | Me | sMe | SCR o I NI N| Me |1dphenyl | H | H | EtOH | s:Me | Me (H| F | H
EtOH) S

59 | Me | S-Me | S-Bu | S | N|N| Me | Laphenyl | B | H | 5Bu | 5Me | Me |H | F | H | A

50 | Me RtBu | R | N | N | CH, | Taphenyl | H | H | R-tBu Me |[H| F |H|C

CH;
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M OHM R R61 HMRiPr RO Ona 1, 4-phenyl HH

RiPr M HHHHD [0088] Further Exanples: Rt2b
WRIB6/0¥9R7b Rib /Reb | / ON H Rl4b O R11b- XP¢T/BS1906/007068

W R3b R3a Wa OR5 NY-Rbla NNORI4a R a Rr7a a

R7a R13a Rl2a Exanple 2 [0089] Werein R7a and R7b

are independently H, alkyl, cycloal kyl, hal oal kyl; or

ga] sen@l R7al and] RBb [aod TR7D can |ndepenanElY o]
ogether forma ringlsuch as anl azirildine

st pmet i fi heirri R [ ©909Q] nRGa+-auach RBLY @r er-#n(ghe d’emlﬂl yH | H|D
H  hydroxyl,| alkyl | aryl,| arylal kyl, |cycl pal k

cycl oal kyl al kyl , heteroaryl or heteroary aIkyI
wherei n each al kyl, aryl, arylalkyl cycl oal kyl ,
cyﬂHB&]Kmﬂmeymnmhwteroaryl, and heteroarylalkyl IS
optional | y-substituted wi th hal ogen, hydroxyl,
mercapto, carboxyl, alkyfs® al koxy, am ng, and nitro;

or R8a and R7a and R#¥k_akd R7b can Rmdépéetient|y or
together forma ring s as an(a2|ﬁ /nel or azetidine
ring; [0091] where RRba 8 pendently H,

al kyl, cycloal kyl, cygd-ex vl , bheterocycloalkyl
aryl, arylal kyl, heteroaryh, ~roary|alky| or each
optlonally substltuted Wit hydr oxyl , nercapt o,

hal ogen, am no, carboxykga aﬂkyIRﬁhaloalkyl al koxy, or
al kylthio; or, in sonme )gst#&aces, the Rsa and R5b
resi dues are connected an al kyl ene, al kenyl ene,

al kynyl ene of 2 tg R,0r
optional | y- subst |t Iky e al kenyl ene,
al kynyl ene bri 2% 0 12 on atoms where one
or nore carbmgaat ? can be rephacgd with N, 0, or S
-35 Rga

Example 2

[0089] Wherein R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or R8a
and R7a and R8b and R7b can independently or together form a ring such as an aziridine or

azetidine ring;

[0090] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with halogen,
hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and R8b and

R7b can independently or together form a ring such as an aziridine or azetidine ring;

[0091] where R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
in some instances, the R5a and R5b residues are connected by an alkylene, alkenylene,
alkynylene of 2 to 12 carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene
bridge of 2 to 12 carbon atoms where one or more carbon atoms can be replaced with N, O, or

S;
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WD 2006/ 091972 PCT/ US2006/ 007068 [0092] Rl12a, R12b,
R13a, R13b, Rl4a, and Rl4b are independently H 4,
w®drgo6l9197al kyl , cycl oal kyl, hydroxy, al koxy, aPET0$2006/007068
al kyl am no, cyano, or CO2H;, [0093] R3a and R3b are
I ndependently H, hal ogen, alkyl, aryl, arylal kyl,
am no, arylam no, arylal kyl am no, hydroxy, al kyl oxy,
ar ?bw}mza,rmzd |<l§/1|3l§J,yH[3!9<)R14d,l aaidkmmmndepanﬂedﬂy H, Cl, Br, F,
sul f onam d anldlno 009 X and EE%
alley ealsplH Y- 01 Rt iy 598 IR and Ru1
are i ndependen
0P A3 yan;duﬁéé it P%{’idR@;l}Y i %E’.&S&yﬂ% pryls arylalkyl, amino,
arylaﬁhﬂﬁpxé@iahcxliaxmﬁ’d WRdréxyandikfibtsh) drgioey,heryldioiipdesxy, dialkylamino,
| ene, al kenyl ene, al kynlyene, or al kyl oxyal kyl ene
am“@h%ﬁﬁ“%#ﬂ%‘¥6“1 % ar bon at onms mhere one or nore carbon

atons can be repl ac S; [0096] WA and
Wol0P et %Y&F%n@pﬁﬁﬁﬂtlyéru% é’ﬁg I kenyl ene,

glpltf)%%%i lalﬁq; agq% B‘)S{p? i Frgifgg %fea;t?é é-? @W)lflogﬂgnally-substltuted alkyl,

hydréd A XY, | SRExyalkH; NoroRR 122 taﬁid 1121 11 Aédethier &bﬁﬁb‘an\MaﬂdyEna,n elk&[ylene,
nor e car bon oms can, be replaced with N, 0, or

alkymiyene, mal@lowﬁyéens chaig of 2;to 1% carbgn gtoms herg ope be@rf‘ocafbon

atomgcﬁﬁbet'}gﬁgﬁdwwmlh% dgisHHHHB 1,462 HHtB- SNN
pheny H’HtBUHHHFHB 63 HM S S NN

MeHatd § #énB, aliBlenEPalkEBere, b ne, aryl
Pt W Exea‘é"ﬁpwt"%? Mot ol8 8 oottt genblbatn, Bikdbne, an

heterQpiyl, Fppan- Pptipnpdly-rebstitnger allylengy alkenyleneoalkynyeng,chainzgh 2 to 12
carbMPatorQs gﬁer\e ome Xr 1&)1]6 @arbon atoms can be replaced with N, O, or S.

g & B
25 &
E 3 < ) § E g [ ] -] = -] (o] [22] - é
-3 : o D] ot
=i 2 & 2 A% | ®| =] 2 S Bl lB|B | EBEIR|&2|%
s 1,4- s
- - B
62 | H no & s |ofo| ma |peny H {n|S| 8| 0|60 |H
62 | u | u | 5 s | n|n| CHCH ool gl w S ulalale|nls
tBu on [P ! ¥ tBu
63 | H | m S- s | N|nN| CHCH hle: a5 I Mlaglualr|{u|s
¢ tBu OAc pheny tBu e

[0097] Further Examples:
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NN~H Ol Rl4a Rea R 7 a R13a Rl2a Exanple 3 [0098]

Wherein R7a and R7b are independently H, alkyl,
waey@boaddkyl , hal oal kyl; or R8a and R7a and R3BCEHNS20807068

can i ndependently or together forma ring such as an

aziridine or azetidine ring; [0099] R8a and R8b are

i ndependently H, hydroxyl, alkyl, aryl, arylalkyl,

cycl oal kyl , cycloalkylat#yl het eroaryl, or

heteroarylalkyl whev i nleach al kyl, ?;grjﬁéTylalkyl

cycl oal kyl, cycl oal ky hQ;er ar¥yTN and
heteroarylalkyl I SRQP d with

hal ogen, hydroxyl, ) bo xl al kyl , al koxy,
am no, and nitro; or 72 and® R8b and R7b can
i ndependently or together figg mf{a ring such as an
aziridine or azetidine ﬁgng\ [ ORE00] R5a and R5b are

i ndependently H, al kyl, "d CIWaIkyI cycl oal kyl al kyl ,
het er ocycl oal kyl, aryl, het er oaryl ,

het er oaryl al kyl ; OrRs ach? Rmasubstituted with

-Su

hydr oxyl , nmercapt¥y, gen; 8 0, Rq,arboxyl al kyl ,
hal oal kyl , al kqk & albkyl t hi " in some
i nstances, theg R5g and R5b resrgues, are connect ed by

an alkylene alkenflene alkynnlgné3br|dge of 2 to 12
carbgon atons or optionally-subst¥tuted al kyl ene,
Example dv| ene, al kynyl ene bridge of 2 to 12 carbon at ons

i BB ORI 20, o S gy e
and R74 Bn@REb andlRple Bdﬁi’mﬂépen&é;nﬁ(ﬂox tdiether-formad #ing such as an aziridine or

cycl pal kyl , hydroxy, al koxy, am no, al kylam no, cyano,
azetigineayngyy, [00102] R3a and R3b are |ndependently H,

N

cycl@e{lliﬂ'lﬂkiﬂy h&tb’t@ﬁ I()br hgﬂeﬂiais&’dllésmvﬂﬁrem aqthddkyl, Sdﬂllt Qi‘y&ﬂlt}d,mycloalkyl
or_ani di no; 0103]. X is 0, N or C=C,

37
cyclsz@b:dﬂb@ig‘??f%?ﬂ/ UsobeFe sy Fo@ﬁ’@&’rﬂhﬁ‘ﬁ’éhﬁ‘?ﬁﬂ‘ A ihy hatogen,

hy dﬁk? <yl aBBE Aoxy,AmiAd, kel nitro; or R8a and R7a and R8b and
|onaI subs i tuf ed ali , hydroxyalky

R7b&F“P< WW“‘W‘Y op FoSEhPTfORM & TiRE Fltfhtaé g eHading ofa7etigine ring;

al kyl ene, al kenyl ene, . al kynl yene, or. al kyl oxyal kyl ene
hHIH 00 RS ppd ﬂ%sbc Q%We&‘?“é?ﬁstyv\ﬁer@kﬂne Céf%’lloﬂ%ﬁ%{ 4 Blg}’]lalkyl

hete{?/c\kb%fgadg}tﬂh e:?f &SRIkSC %téféa Neteﬁary@zl’lkyﬁs of @%Oéﬂtlo\ﬁll}ﬂmwmted

are a bond ene, alken | ene,
wiﬂalhy{dyq:gyl, arpecapbey hialogenk) @m@po %qul @}kyb,haloa yl alkoxy, or alkylthio; or,

in 58{31& 1851 chy tﬁ RSk t%ﬂ) ?éshl%la@ @Hng&&y ng% alkylene, alkenylene,

ene c arn o Carbon afont where ohe of
alkymzienae badgwocf 2ttortg @awnbaiome pr @ptiehallyspbskitutel alkyles:, atlenylene,

alkynylene bridge of 2 to 12 carbon atoms where one or more carbon atoms can be replaced

with N, O, or S;

[00101] R12a, R12b, R13a, R13b, R14a, and R14b are independently H, Cl, Br, F,
alkyl, cycloalkyl, hydroxy, alkoxy, amino, alkylamino, cyano, or CO,H;

[00102] R3a and R3b are independently H, halogen, alkyl, aryl, arylalkyl, amino,
arylamino, arylalkylamino, hydroxy, alkyloxy, aryloxy, arylalkylhydroxy, dialkylamino,

amido, sulfonamido, or amidino;

[00103] X is O, N, 8, or C=C;
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~~GA bcacamP. ,~eacc. .a. . N awz z ~~:

k x 3xaxaxXx§Ss& S CHzCH01,4S- S64 M Me i Pr
w®20deberophen HHiPr M M HF HA S CH2CH2CPATAISH06807068

HHIPr SNA phen HHIPr HHHFHB Yl 66 M'S

tB S N CHxCHXO pl1,4-hen HHB S M2 HF HA M Ac U M

It YI S S CHCH2O1'4- S- S 67 M M IPr SNH

phpero4f Ri1h Rind Nl 1bkark! ikddgetdently aGdaCH2 Oalikylél aBtielltskbstituted

[Pr S N H | P H HC Yl 14;
sy Yo N DR i e BT fobopan 1l Henyiene
alkyMberd, Br alkQloMmienS-chEnNICHRCHR Quibpbid 4tonsnwikdrdofe Br Merd-carbon

YL iPr Me 71 Me R BSNCH2HH20phen
atonﬂcwl@fﬁplﬁ%edwlﬁclﬁr‘goﬁ% HUM UYl Scheme VI

Swern 2. 7riei sphonoacet at e H
"ooes] s and 9 Bioestps o - OB OIS kg ?%X“'\%E’te’ ary
heteIQaryl, or an optionally-substituted alkylene, alkenylene, alkynylene chain of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S.

g
> 28 « s §
2 g2 |8]&854 = = a8l l8|8(8 (183 |s
g 2 | & | 282 =l & = BB IR 2B |BR | B |& |
T4
s- | s CH,CH,0 | ¥ s | s
64 Me Me | iPr s N Ac pl;:n H H ier | Me Me | H F H A
s |ua| v | 5% s | n| CHCHO el s |5 a|a|nlr|uls
iPr Ac pyl iPr
5 T4 5
s- cHcHo | Y s
66 | Me| > | @ s |n o phen | H | H | 8 | > |Me | H | F | H | A
u yl u
67 | me| 5| 5 s | N| CHCH:O0 11;:. Bl a5 |5 Melua|F|H| A
¢ Me | iPr H Py'“ iPr | Me
68 |u| |5 s | n| CHCHO el lw |5 |alululrln|c
iPr H pyf“ iPr
5 14 5
s- cH.CcH0 | Y s-
6 |Me| > | m s N < phen | H | H | 8 | 5 |Me| H [ F | H| A
u yl u
70 |me| B |5 s | n| CHLH:O 1114- gl | S|Biymeln|Fr{BH]| A
€1 Me | iPr Ac pyf“ iPr | Me
5 Ta- 5-
n |me| B |lw| s |n|CHCHO| G lu|H ||| Me|Hn|F|H]|B
Me u H vl u Me

Scheme VI

Q 1. Swern [O]
N
0‘< OH 2. Tristhylphosphonoacetate, o.« e
e =

DIBAL, BF, etherate Q—x MsCl, TEA q’¥
————————————pe —————
o \= OT{J —
A OH 7< > OMs

o
15 16
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\W\\NO0 OH -/\ ,( O O (\ 15 16 -38 WD 2006/091972

PCT/ US2006/ 007068 See: WMacor, J. E.; Blank, D. H
weo®b/09R72 J. ; Ryan, K. Tetrahedron Lett. 1992, PGBUS2)6¢/007068

8011- 8014. 2-

2-Ethoxycarbony| V|nyl) pyrrolidine-1- carboxyllc acid

tert-but est er %64 00106# A 2 L, 3-necked ro gﬂ
Seqs Mentot =|Bel§114< Dy s dio8td Rl -1 Ryamn Ko Jer eliegtpndietty 1994, 3(aR)a8011-
80Hi.trogen inlet was charged with a sol ution of oxalyl
chloride (130 nL g, 0_26 nol ) in DCM (250 m.). The

ﬁ !> veasbayEvingipmaolidine-Irgarboxyhic aeid tari-pirylesterildh (20

28 | Tl dded d
Ar fegogion it -rﬁc@éneﬁwd&ﬁ“%ff‘e%ﬂ%%ﬁaﬁm% V‘(l&{r)fngov‘vf'e%e%’osmed and a

mtrdgeh )nlétrwasQ@Mgé@ Q@chmtaomm& oB LA R (3R m'ﬁfé &2638ol) in DCM

nol ) was added to

250t o solTien W escledriowdls G anseionas DSE2P R &mol) in
DCMRBE LY woe 2R didplvfidel mtemmﬁp %blﬂ’d&%f fiQhoB g 6 MBimol) in

react1 on m xture was white slurry

DCM(200mLywasadded &dpwiige. Aﬁ?@OmmgTE&x 4r40imb, lné& lepll) avlas pdded to the
soluﬁgﬁ( a’?ﬁé Eﬁ%ﬁ wa%ﬁ&gneg tp lﬁ} éc(f%\%l{t%h afl Sblad?Z)Oa(?d%Eﬁ ng r%yg%ontmued

m Xture
for Q@S:Iinadl\@,l gemgen nakipranivash a HRICk, whive sk@y]. SHtQipedlysis revealed no

rem%léigxg%efﬂi n?l} erfa{] ?I 1-51 QarB@YbAgyﬁ S (Sj[ll Egalﬁ %e) 0 6]. The

ered concentr to a
reacBen arixiyte- \msrdlhnldddmtleDCM L00axl) ancd Hashdd messb/latyy\lvuh HO, 1 M

HClS%%tﬁrrﬂegﬁ%}&O% ap_fl %WOI( E&W é%%% US og&rol%}%FSburﬁltered and

concéfitritéd tola\‘ﬁ'ord 4nﬁ9 24foﬂﬁyl(p9‘rro]1drhe-13al®6xﬁ1c%ld( servt-batyl ester (40 g) as
2.20-1.87 fs m &OO%O?%AZL _

o o RGHINEE HHA MO ETiE T IR & i 1709 YH2) 89.50 (d, J =

R e D R g 86 Y

?Llﬂt)tlgﬂloAE@ ﬁhﬁécké(ﬁﬂ?ﬁﬂt Mﬂéﬁﬁd‘ﬁi& ebI \@dlda%d)verhe%dostlrred and
rre osphonoacetat e ove
nitrqgeR enl@tévagﬁah@rg%wb Avagl (69%SJ §0 g, % 825 mol) and anhydrous THF (200 mL).

To thé Eﬁl‘ié@/ﬂuxﬁifé wak ‘slg{zv[}eadde&: ﬁfeﬁ%&bﬁoﬂ&dc&a&?% 3 %“bih mol) over 20

ester (40 was a

minges pwi stéutlonmif @mieuz-ufmyt-wrnéldmrla@@xah@ agif dersbutyt psiey (40 g,
02003 FPTHE 17 ey Nps padbd ibnip QTR R BuinBIBlGRES o stiming

was Riofitirided fof) .18h .unfih go sitdebiydeoremaasd diyl IlfL@danMySiS [Et1CHexanefBtOAC,

Rf(aﬁ{eh arUj6 tl\l{;\ﬁ[ﬁ)} —a(?(ﬁidhm [ Fution 74 a&lﬁlg d Wlt E%Pﬁ gl(l]A QHI% and the

shed rine, riedover
layefslamsepﬁnateﬂe r 8tle Fa@Ac deyet emdsr ehsheld twmtlﬂflM) rHCl,’l. &rl(uﬁ 7drg:)i over

an T B VER0P i, MR 1 S hA0R sg 858 o i was
usedlaszaout ﬁlr&%r f)lﬂ‘lﬁcaﬁalﬂ-) 'H NM';(SEGD@I% iou M) 56. 9235641111 2H§ g.82 (d,

1H),(4:|%6 55 (m;LlHB 4(235n1 gygm 2p8.48:3; 273@4) %Bngk% 1.98 (m 1H), 4.91-1.72

pyrrolidine-1-carboxylic acid
(m, QH)Q%E'S%%&%@%Q%H’[ 00108] A 2 L, 3-necked round

2-(B @ivﬁ%%rédeﬂ‘ﬁlﬁnﬁ%ﬂd%eldca Jxk}h@&l@)’e%—lglﬁﬂ@st%; (151.€d was
charged wth I74 0. 20 nol) and (400 nL). The

S (T N S 3%@&6%@0&&1 bof@méd 14k equlpped w1th an overhead stirred was
charged with 14 (67 g, 0.20 mol) and DCM (400 mL). The solution was cooled to -78 “C. To
this solution was slowly added boron trifluoride etherate (30 mL, 0.20 mol). The reaction
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this solution was sl owy added boron trifluoride

etherate (30 nL, 0.20 nol). The reaction -39 WO
wQo@e/0081972 PCT/ US2006/ 007068 m xture was stPCT/@82000007068

30 mMn. DOBAL (1 Min DCM 600 nL, 0.6 nol) was added

at a noderate rate. The solution was stirred at -78 C

for 2 h and then treated with EtOQAc (100 nli) over 30

mixBiré wad sEir&C foaroenme MBIBAI ¢l M%ﬂ%@tm 6T>bemL e@stnhcﬂﬁwas added at a
m xture was allowed to warm The reactio

moqerate fhtt s SCRBPYAS Sirgd, éh??ﬁe@ @thm@ddh@pwaéeél Wlth EtOAc (100
mL)a&Q:l' B &Hin & dlgchMée 'f@halmﬁg PeabBRC fine E‘ea@h&ﬂ M{x@ur@%s gﬂév&@dqg warm

wi t h DCM and e acidic to dissolve alum num
to -3 f.t She repetiongyigiuge way GAREBHERY enenghgd by éheshreparipeadditipaof 1 M
HCMe§hd\3sBch &%&&%S@Asvawed watﬁ i RSP H&a@'@&m to_dissolve
wat er, and bri ne. ['ayer was dried ove 5
alumippmeselis, The kegers cmfé@ mna@teéopndﬁh@ oygasic phese\ivas \whed‘ mdesswely

w1tﬁé¥1&%: ?(ﬁ]@x s e?%%; h%'l %Sﬂg DM %}{ep wad gﬂ’i %Vgl‘ Na,S0,, filtered,

5 as a yell'ow ol
and 209gentrfiFd. C Tha atsidiesvas] puriffed Xan 84kt mmnatoﬁamm@z, Q5% to 80%

EtoM(eﬁai&é@ 3&% 15 1 1, y%%vg gj’%@g, 47090;2} gﬁpiz'ﬂ?lys?lg 451% ﬁgxaéghtom,

Rf(1(4pn= 23;)R(18) 92708:{]br HSNMRHICD@;, 3860 MAD) §3113-3.59 (m 12192439496 (m,
o) 5405, 3u % 4 £ (1) %;]gy"'%g;“;brps,, 6{3%»@?{? o8 m, 110), 1.92-1.79 (m,

2H)PY.78-0l62 GinEH), 138(HONYppis. aci d tent-butyl ester 16
[001091 To a solution of 15 (19 g, 84 mmol) in DCM

tran 300 (IMethaacsuBOI 6k y-frop b TRy 20T dife- (%&baxvhl; deifl 1eA-butdiiter
@aeyol ). The solution was cooled to 0 C and

met hanesul fonyl chloride (9.6 g, 6.5 nL, 84 mml) in
0(1291 My aveslutcied Sr APV, S84 mAbl) Eh BCM éﬂUOCmL) was added

reve | ed co | ete consunptlon of
mefﬁ@ étﬂ Pﬁlmla) ngel). R k@)sohlt@ncs}vas BPPlﬁ‘é i@ °C and

metﬂdﬂléﬁlﬁoﬂ}‘l d:hldi*ﬁe RY.6Gls MRS 8£ XS tEBCM Uﬂ) QQ\/%&% a?fdeé Qiropw1se

organi c extracts wer e conbi ned and

Aﬂ‘wlt}h chr\la%@fsw TREgadsd cogpplie congpmplipnoRiels [1a1nh‘§7‘GF%E%)Ac, Rq(15) =
0.2; I}g(éi v\ﬁ 0.4 'BrikShs 280G &mﬁeegn‘oﬁéét %&L&Qu@&éd%%ﬁ (Ix%0 mL).

ch™was used w t hout rification
The (@i extBOG Wetz)cofbingd 4ng wWashed Wjth BNABICE, Rdfer, rhnn@,l—f}r;ed over

anh)é (ﬂle (N;az%ﬁ%_bfma %gi(céa%n@rgae% %’J%’fgri ﬁé‘% é gf lfilgg’gfcﬁ Teas l{‘sed without

purif@@ch. NEROIR, (CRE1C 306 MHZ) 34.417.0 1, 21, 3428 M imMENa®oHs, 3H),

200 LD B & b . © ©

Scheme VII

NHAc \ Pd(QAc),, {n-Bu),NCI
Br. NaH, 18 0~< . /\c K,CQ;, NaHCO,, 85 C
7< [¢]
F

N N LAc
o / 1 M NaOH, MeOH o N / NH
[¢]
A PR
E

19 20 F

-40-



19 20 F -40 WD 2006/ 091972 PCT/ US2006/ 007068
2-{3-[ Acetyl - (2-bronp-5-fl uoro-phenyl)-am no] _propenyl
wo 20902 di ne-| - carboxylic acid tert-butyl eBCEUS2006/007068
(18): [00110] To a suspension of 60% NaH (9.2 g, 0.23
nmol ) in anhydrous DVF (150 nL) at O C was added
2-brono-5-fluoroacetanilide (17, 53.4 g, 0.23 nol) in
2-{3-pambyll-(pbronicefSuordfpheryl)-dmiho]-propalylitpyomlidined Fdaft@xylic acid
tert-bBBydtaR(E8)16 (approx. 0.19 nol) in DVF (20 nlL) was
added in a dropw se fashion froman addition funnel.
T[hezl 10g aﬁb|acsnsmnswmoﬁ60\%1NaHI(9 2\we0.23 molyan amHydroua MM (50 mL)

at 0 ° r\g%s gﬁgcfdij {)e OV acggpg{aal(ﬁe %g 1 oﬁ g%ﬂ ézH)tl)glg}% V\@%ortions. After

1 h, a&dﬁtlbm oficxufle lntasﬂetealrﬁd(apﬁui r@.llSP Zr&ﬂ) hyDMFe(2eddl) ivanadded in a

ueous ti 7. The m xtur
dropw Hiion % A OB Toioh o OB ERe iR Sttt Uy g dp gvam to
ambleﬁﬂﬁélﬁpﬁ’ﬁﬂ@r @Ieﬁﬂght The fagmal xﬁmhasmwa&oms%aﬁ °@ QM& raatefully
nmes, W t enove DVF fol | owed by was

quenclwitbﬁ thiy ?walond%f %ga eufplined oy fle ?@&é@@@f dflvqetaa\l@as HGH gl

pH = T ONgLRixkdé /s dilited GitH AR eMULind Mster 4l fthd la§dls b/)éref sleﬁ:%ﬁted
silica gel chromatography (0.5%to 2% McOH

The or&qmcbp}&seegasgw%,speq_ @Vﬁ@l tnafsp With watertoaempyg IQMFSfollg_w® by washing
with bﬁﬁcx ]%Hgd g@@%ﬁhy(ﬂlis]l@%SO@ Gitered F?xrfdlczx}lce‘ntr%te@ THE ‘rcf'u%): Brodzlct was

punﬁeQ|b|y flagh sglzca(gﬁ clgpmatograglg/ @aiﬁ(ptodw I\MI-ED@M)ltg aﬁ‘oﬂz% g ¢of 18 as

an oil. tgr,Lngnélgm%,glgg h%éjl}le/%@% .Rg’lﬁ)]l-g _o.g, %}7)3{ @85 ,{‘1333% Zdé%]lmlﬁ NMR

(CDCIZAPY MHA®7 (é(mL HY), 7D18th, 2H), 538)(m, 1HY,5.0rep28d, J 16.6,715.3 Hz,

1 1.4
110, 437\ abdt /i 3. 1% BP0 RERTE 4B T3 e 19y 7 o P i 11D
3.32 (vh,-2EB 00Xt i16T) AICE 10(rih, SIER) - I0TH (1, 28851 1657 (i, i1 By, 1. 430¢kd, DH) bdder
a nitrogen atnosphere, a solution of 18 (66 g, 0.15
nol) in anhydrous DM (350 nL) was charged with
2-(1-A setyBub) #hiesd-1 H4add3-36ylmBthiB-piBbldind<-CiBox12i0 a6id Gert-Butiester
(19:nmol), NaHCO2 (10.2 g, 0.15 nol), and Pd(OAc)2 (3.35
g, 0.015 nol) at anbient tenperature. The
Heaaa b g &ndatssnifbgeh uirtosphse, |ammimse df 18168 gp0 a5 heAy mdnﬁ;&ﬁous

DMF (530 8 o et i CRBPLNCECUTY 0 Th gy S @liece Dis mon.

NaHC®{ t1er2 g,.05 Shmolyn@ll IP{0ASh &3. 3R g,f. Oﬁ%&kﬁﬁimlﬁlgntaelﬁﬁerm& The

added. ,After an additi onal eatin d
heterosgREis s s PP AT B Shall ik s Ay i, TLC analysis
revealeﬂ%h&ﬂ@nenﬁ%b%@'@f%%m@f dateByst 1 Q) was Bddedd) Afier 05 3| another

warm reaction mxture was transferred to an ice

charge v%”t @Rlsh{ho 1) wsddedhedfigr lantadditiongl tlnd b eft bapfing tdgehad been
comple@eﬁﬁ;i C(f)rishh@([ EFTLbraﬂ Bs ?ngna@}tmsc Qﬁ 'er@Ci)HMS Rl §S- yor ﬁél9)

washed di et hy ether and t l'trate was wash
= 0. 8] s@b@ewann rqantﬁgt Wixgure was drnsferaddrgn deeDiFter bt toeapd thentdiluted
i 54l A T SROBECOREDTE il YE1ndi i
ether au@@lu: fiitrataovets Washedh eaverall tiinkes mttu water uoHeme DEBCHBn oBOO with

brine, %{g{i)ovg? a&%d&)ﬁl gljag@% %ltirgs a%?cgg&'}x a’teql é;;af%%;ﬁ 217_.]5'_%]& fi’;l@e 19
which aasa.aec( Withou? H’i)rtheﬁplﬂrﬁicé@cﬁp THVR (enrﬂg 300 sﬁ{z; 881218 (hHH), 7.60
(m, ng 7.18 gm IH)H)/ 05 (dt J 24 8’|7_|%{'z, 1H) 4. 1(3 (m, IIHi)) 3.41 (m, fH), 3.33 (m,
2H), 3.17 (app dd, J = 14.1, 38.1 Hz, 1H), 2.61 (s, 3H), 1.83 (m, 3H), 1.69 (m, 1H), 1.49 (s,
9H) ppm.
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9H) ppm -41 WD 2006/ 091972 PCT/ US2006/ 007068
2-(6-Fluoro-I Hindol -3-yl nethyl)-pyrrolidine-I-carboxy

wo t@eamgivd2 t ert - butyl ester (201: [00112] A sol BCT/OB2006/007068
containing crude 19 (48 g) in reagent grade MeCOH (480
m.) was cooled to O C. Aqueous NaCH (1 M 144 nlL) was
added in one portion. After 30 min, TLC analysis

2-(6-Ble - Hi-imbrplybhahd bpaidtilineoncapboxsliandid fg-bur] ester(20):
[TLC anal ysis, 3:2 hexane/EtQAc, R1(19) = 0.7; Rf(20)

[0812] 'Dheolu@amow@hlimg' orider B9 (Aag) imeretgeat gradedVoDHN480 L) was

cooléﬂo Oa’gld [{ e?lgsrl\\?ava él dfOf\;‘M? éﬁn%?vé% z?cgde %neDCgl} 2\ g\?géﬂmm, TLC

analgithydvealed No2PBle Ednkdmptivag, n dtaﬂé}rgc eniteddl eTLTh eanalySIS, 3:2

nexof BT SRV G AR UL OB ofiER e tayepeed i 1

HClahd ﬂfecbradlwt? wils eftragidd &ﬁthaD%M CRheODEM exttabiVReteGa5had wathOwvater,
5-7.

bﬁnqllﬂl)_ézl‘?eé 8cglgr egh diouﬁ)Nazgg)eﬁz ](t ed, pnd czagﬁ%enﬁgttled T)"H)e?ércl)lée &)gt])du%t was
absofbe&fiméo 260 M oflsitiba god-af@ cﬁroltﬂatc(gﬂaph&ﬂmo% £ 65%heRdndHIOAC) to
1.75 (br_ s, Scheme VI |

affo egg@fmmampkmeﬁ%m@cb J00BHZ R @ 60\ 765557 (m,

1H),%?04Em Tﬁf’% 96@%{?‘& & % @g 3[163 @é @'l @,%.45253.15(;11, 3H),

2.76=213Hgn, T HB-1£15br 9 4H), |-1I~58r(d,cﬂH)3>Pyll met hyl | -pyrrolidine-|
- carboxylic acid tert-butyl ester (22): [00113] Under
a nitrogen atnosphere, a solution of 20 (3.0 g, 9.42
mol ) in anhydrous DVF SchemedJllwas added via addition
funnel to a ure of 60% NaH (0. 4 , 11, 3omsmol ) in
DMVF (10 nl) | AHAS t ernadne, brQoj N(2.47 g,
2.22 nL, R 3 mo nqu/O(rdstﬁi s apftpd via
syringe. After,30 the r®action mext rWas war nmed
to anbient tenperature and stirred for. an additional
30 min. The. eact{on was-ogtepghed by t addi+i®h  of
sat ur at ed—aqueowps NMACL and diTured et h r. The
product was e>‘(2<r att ed @ h di et hyl 7<et“her t he
conbi ned et her extr#Act ere washed sevéfal tifmes with
vvater to remove DI\/F br| ne, dri ed over anhydrous

: " yield6r ) o hyB yyyolidine-1-

k)

car cid te bu ester 22

[00113] Under a nitrogen atmosphere, a solution of 20 (3.0 g, 9.42 mmol) in
anhydrous DMF (40 mL) was added via addition funnel to a mixture of 60% NaH (0.45 g, 11.3
mmol) in DMF (10 mL) at 0 °C. After 1 h, bromide 21 (2.47 g, 2.22 mL, 10.3 mmol) in DMF
(5 mL) was added via syringe. After 30 min, the reaction mixture was warmed to ambient
temperature and stirred for an additional 30 min. The reaction was quenched by the addition
of saturated aqueous NH,Cl and diluted with water. The product was extracted with diethyl
ether and the combined ether extracts were washed several times with water to remove DMF,
brine, dried over anhydrous Na;SOs, filtered, and concentrated to afford 4.49 g (quant.) of 22
as a yellow oil which was used without further purification. TLC analysis [3:1 hexane/EtOAc,
R(20) = 0.4; R{(22) = 0.7]. "H NMR (CDCls, 300 MHz) §7.68 (m, 1H), 7.12 (d, J = 3.3 Hz,
1H), 7.03 (s, 1H), 6.98 (t, /= 3.2 Hz, 1H), 4.26-4.23 (m, 3H), 4.05-3.99 (m, 2H), 3.55-3.27 (m,

4.



as a yellow oil which was used w thout further
purification. TLC analysis [3:1 hexane/ Et QAc, Rf(20)
We2@64919R (22) = 0.7]. "H NVR (CDCl 3, 300 MHz)p&WUSB06/007068
(m 1H), 7.12 (d, J= 3.3 Hz, 1H), 7.03 (s, 1H), 6.98
(t, J= 3.2 Hz, 1H), 4.26-4.23 (m 3H), 4.05-3.99 (m
2H), 3.55-3.27 (m -42 WD 2006/ 091972
3H)Pﬁ$ U?'Zﬁ@ﬁdw @@Z&@84H)'(3H)67 (% 9FH, 1(33 (rril-"I'l-I& 1106813 ),:ﬁ?, gg& (s, 9H),
(m , 0.

023(g14gm)2H)mH23 0.14 (m 2H) ppm
2-

6FIuoroI 2hdrox ethl -IH-|ndoI 3- Imethll
2-16 vr_l‘ls s 0, Al y -ly ‘.A i =D yERQ gl_ .00 1 1 tert—
bufyhester/23)A sol uti on contai ning 22 (4.49 g, 9.42 mol)

hyd THE (50, i |ed t
red PR LZ\t‘wgmc%p@mg? Vol e T Dr g ydfot THE 450 L)

wasremle)i tWAFC. aBHRG:-Wh a&wohm%ﬂuﬁfdequ M iR THFS 34 thION 4 mmol) was
npl ete by TLC analysis [3:1 hexane/ Et QAc, R1{

add@i vza smqus)'%fter b harefcflpﬂ é?féplswé’yﬂ%@r@éysw (34 h&@ﬁ(cﬁt&%éif(n) =
0.7; Ez@%y %ql] WiekP6ke WRGURSNFIOAW BRe mdpta s%]uuM G waé«@& Blice with 1

brine, dried over anhydrous Na2SO4 tered
M K pietet ttameciricd qrpt ephpdrgusoNepSOaf ﬁlﬁesedg aqd)mentrated to afford 3.9 g

of 28 QQI(?(% g etgﬁhﬁy etd&r1 e TBR- Eo%fhglﬂi\}\? I‘lltl YE b 1€l orBF o which

vvas use ur t he
wasplaﬁﬂd Vitlooant fuother m&iﬂﬁmn( CBOIER (ewhwwg Mm) 5D5Y (r sS1H), 7.01-6.85

o 31,5018 80,40 > 10 113,80 W0 3,20 A e

2.6814r),, 1 H),2L. BBL.{(m 14%), 147 fOJ £.102 I(Im9H4bbm 1.47 (d, J=

10.9 Hz, 9H) ppm
2- @~Bubtotle[20(tdluch2 -4 dubfonrdove) -4 ths ] FEDindbiedcy Inettiviy-birrdlidirerid 0
cagboyliclagidaédo by g (1®)i di ne-1 - carboxylic acid

tert-butyl ester (12): [001151 Triethylamne (1.13 g,

1 [GIHI&L Tmélhﬁlamrrel (1.19as1 aididaﬁ 112 mnsd) wis zldedfo @2sblution of 23

gmgloB )}n aﬁg\%é% I?ﬁ)lgf;:(]g% O KEJ logl ?gkg thetgz_lc@'gicc:)n of p-TsCl
(1 79‘@;9)&8 anol PAMEFDAPLQ.18, g, 0. 994nrﬁ<ml| AfterS0t @in, 8@ rédction fld@ure was
reaction nmixture \Nail warned to roomtenﬁgr2¢$6 f bi
waneg ?e‘f’%}“ CEHETTANTS: o/YPGR Comp(eio; Gonsimplien Qhi33 min at ambient
tempRIPRY, ahe! FeRtion M ES Mk ldqmemwimbm@m Whshed acovisdith 1 M HC,
and washed twice wth brine, dried over

bring fjed BYFE auiyeys NepiQue i EEFed’a?ﬂﬂi eRemTHedat dhe omde tosylate was

GEABP faBSIAl R] YaSmaBiiapily @Y Bkahd/ 10 hEGIG%7 g (76%
P“nchrgﬁmographg;e :Tahé%gnyegamé’ BN kd b6 87 g (76%) of 24

as a(Wigtyfogyp Which was lwmqgme@usf %Hwﬂn@wﬂw&%l h@%@@%@@%g{f@g) 0.1;

Rf(zI}Co%}]‘a'H ﬁl\ﬁ%@é&%ﬁﬁ%ﬁ&ﬁ@ 4537-:{1,63}‘1)7 7 ig (tlJ %@4&}0, 6.85

(dd,7.410.8(3.3 He= 1H), 5. 1(s, ) 6.78 (83 = 168z, IH), gzs(ssma 468 (Hr s, 1H),

7 5
24y 98P ol i a0
15335,2009pR9 (m | H), 2.64-2.57 (m 1H), 2.36 (s, 1H),

1.75 (br s, 4H), 1.53 (s, 9H) ppm -43 WD 2006/ 091972

PCT/ US2006/ 007068 Schene | X
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F O (NNH NaH then 24 y-0O TFA, DCI\/I PN-/P/ Y -\O N/
6N O0-~ 20F 025 FFFOF !'N!;NF HTFAA TEA /

WO boosd BTN F 20 0 27 F F 1 PCT/US2006/007068
2-Bi s[ 2- (6- Fl uoro- 1Hi ndol - 3-yl met hyl ) - pyrrolidi ne-1-c
arboxylic acid tert-butyl ester] ethane (25): [00116]

To a suspension of 60% NaH (0.34 g, 8. 50 nmmol) in
anhydrous DMF (20 ni) at 0 C was added a sol ution of

20 (2.47 g, 7.75 mml) i §HMEX30 nL) via addition
funnel. After 1 h, the reaction n¥

transferr to a -40 C bath (ACN d -40 C,
a solutio / sy atwe 24 . b ) trh, BevDVIF
(20 ni)*Was‘agded To the cad gaiOr solusion from an

addi ton fuynn FAfter , y starting materials
observed by TLC ‘analys there e siPowWy warned to 0
C over 2 h. r 2-3 h at 0 C, thé reécti
quenched by t addi tion of saturated a

The edratet h di ter
and tH epar at eq: ‘

washed se tl‘,rres Wth wer | t hen
once wth dri ed over anhydroussNg2SOM4,

filtered, and concentrated The crude product was

1 244> f(é’ ﬁﬁmmélﬁ%mb yaaa)-bRkEidnkOr- dR006y i EL GREHIRNA RS er]

cthihi§25)° O mn) to aitford 3. 27 g (/0% of 25 as a white
Whi ch was honpgeneous by TLC analysis [3:1

h Et t
efe@mg 1@’*& %&%mgledgﬁido%m (634 g;%(saqama)% Srhy®dug HMF (20

mL) gy 08¢- w/asgrgdec}re sqlpgion of b (247 g, J7 gmg)l)Hzl DMIF) (30 )mL) via addition
funn@l @\%tegt ﬁlthlé_zl) %acé&') mu@mé %va? ué@f&féﬂ 1540 of vath &@N/a}}l) ice). At-40

°C, azsomeor(l of togylpte 21 (37@5 g, B35 rpmol) MIi(ZQ@lle)gvasgﬂéqd tp;ﬂm coid anion

oS B A0 T g B il o

analyssdd%dreﬁutre Slo@ly waemsiolod F@rverchhai Afterg-2% at(Qa°C27thg reaction was

quenche%%yt € a dlﬁ%%ﬂ%gd $Cl. %‘hle] ’mi%rea\ggsi diiu?édatjvith diethyl

por t1’on o
ether and water and the layers were separated The ether layer was washed several times with

water to remove DMF then once with brine, dried over anhydrous Na;SOj, filtered, and
concentrated. The crude product was purified by normal phase HPLC (10-100%
EtOAc/hexane over 30 min) to afford 3.27 g (70%) of 25 as a white foam which was
homogeneous by TLC analysis [3:1 hexane/EtOAc (two developments), R«(20) = 0.8; Ry(24) =
0.55; R25) = 0.5]. '"H NMR (CDCl3, 300 MHz) §7.61-7.52 (m, 1H), 6.82 (t, J = 9.6 Hz, 1H),
6.68-6.61 (m, 1H), 6.48-6.46 (m, 1H), 4.34 (s, 2H), 3.93 (m, 1H), 3.34-3.26 (m, 2H), 3.17-3.01
(m, 1H), 2.05 (m, 1H), 1.70-1.58 (m, 4H), 1.50 (s, 9H) ppm.

6-Fluoro-1H-indol-3-ylmethyl)-

[00117] Trifluoroacetic acid (2 mL) was added at 0 °C to a solution containing 25
(3.27 g, 4.93 mmol) in DCM (10 mL). After 3 h, an additional portion of TFA (2 mL) was
added and the reaction was complete within 1 h. The solvent was removed on a rotary
evaporator and the residue was dissolved in DCM and washed twice with saturated aqueous

NaHCO3, once with brine, dried over anhydrous Na,SQy, filtered, and concentrated to afford
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added and the reaction was conplete within 1 h. The
sol vent was renoved on a rotary evaporator and the
wo eacdom7nas di ssol ved in DCM and washed tw ceP@i/UR2006/007068
saturated aqueous NaHCO3, once with brine, dried over
anhydrous Na2SO4, filtered, and concentrated to afford
-44 WD 2006/ 091972 PCT/ US2006/ 007068 26 as a yel |l ow
26 asfap@mbwmhwmﬁ WaS ﬁglad\MntH’cbﬁuﬁthﬁétﬁ)hhﬁéaubﬁ r 1 NoR (@DCl3, 380 MHz)

dd, J = 5.1

373600 T3 1 B BN e 0327 0, T 5 2%, 95 151 g Sgpid caa, v
—243 94¢H(zdP'H),J141—(s2214), 3%593 ttzgm 1) 324 34136 1HZ)HS 01-2 96 (m, 1H),

65- 3. (m '01-2 (m
2.92 (d,vwsﬂzgéﬂ)(alsj 99(m, QHHi 96954 (nzz 111765:>b6uﬂ1 lm)ppm

1.96-1.84 (m 2H) 176167(m 1

1.2-Bist 222 Tiafluoro- -Hue -1 % ki , A
ethand () - yII-et hanonel et hane (27) [00118] At 0O C

TFAA
o0t At nq:,arwg(zzlg %21 %m% 19. 3gguﬁ;ﬁ$olwas e o, solution

contzInlﬁﬁg QG%Q 68lg, W9@|rﬁ|mt)f ‘B)B@eﬁrcﬁvﬂl&%@tw%t ?ﬁgd ﬂ%?t _f@?%ug(s:eep’ﬂgnd TEA
DCM . er m n
@. 45\ ha. 43éa7e,t34(ﬁ1mm0k)tlu RQM&WJIWFJM Affer 3 min, theweagtian wexpeds diluted
w1th2y&1ﬁ§an‘d" &J@h&ﬁf\ﬂé@%ﬂ s%ﬁ%%umc dgn%ﬁcé"MtH bBihé, NRied over
ried over ydrous Na2SO4, Itere
anhydwm: diatSCat Blferedrhand conceriratado dTl@tCHW&@WT Whsepprigipd by dlaph silica

o e L6 PPUBRPER 4k 2 (LS PELELN i

was homogreeas Uy BLC Boalysing?-: y shesar{eﬂitQAh,eRQMI E0OAC R(HTY 26)5]. 'H

NME &@D% 1@&%@ §7 56) Mi‘i JlH)S 4, 'g\"}fgljé %&g’ 84 %c?c% W) §8§3 .5 1,

1H), 5%625ditz.= 1.8, H)2 HE,. BB, ¢.d4l(s, JJH),M%(S DO 24 2474, 281:11) 1H% 340 (app t,

= %3’}1%5%}7325 3 (f 5 Zzt')lﬁ 13%3,?% g?l i&%;}}&.ﬁ@l E@: h%ﬁbqu-l.m

(m, 2”4‘1)5il7i<11@6(141 FHP137 1156 (%, Iﬂq) pped) , 1.92-1.84 (m 2H)

6 (m 1H), 1.57- 56 (m 1H) ppm Schenme X F
Fl. TFA(neat)FNb PFN 2. DDQF N28 i F F O
27 F No FF1-(2-{3 10sbhdnhgi@ro-14-[1-(2
2,2-trifluoro- acetyl) pyrrolidin-2-yl methyllf 6, 7-di hyd
rop ary zino[l 2-3
3-a'l diindol -1 3- y
2-trifluor

1-(2-{3,10-Difluoro-14-[1-(2.2.2-trifluoro-acetyl)-pyrrolidin-2-ylmethyl]-6,7-dihydro-
i : -2.2 2-trifluoro-ethanone (28):

[00119] Acyclic dimer 27 (2.66 g, 4.06 mmol) was dissolved in neat TFA (25 mL) at
ambient temperature. After 3 h, the solvent was removed on a rotary evaporator and the
resultant residue was dissolved in EtOAc, washed twice with saturated aqueous NaHCOs3, once
with brine, dried over anhydrous Na,SQs, filtered, and concentrated to afford 2.65 g (quant.) of
the diastereomeric indolylindolines as a yellow foam. [TLC analysis: 3:1 hexane/EtOAc,
R#(27) = 0.3; R(indolylindolines) = 0.6-0.7].
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anbi ent tenperature. After 3 h, the solvent was
renoved on a rotary evaporator and the resultant

wo e@odemw7nas di ssol ved in Et OAc, washed tw ce BT/0S2006/007068
saturated aqueous NaHCO3, once wth brine, dried over
anhydrous Na2SO4, filtered, and concentrated to afford
2.65 g (quant.) of the diastereoneric

' rId@iZOy | NQO] nb@Sre dF cAidy %do@ﬂnﬁ&lﬁﬁk é 41 @@ﬁhﬁﬁdlﬁm ﬁ4-1110xane
hexane/ Et OAC {27 3; R((l n ndoI [
(50 ey adged DG () BGOR) BopbTp oRte e rehetion mixture
was &ﬁlﬁé@@]m HOAc rihél“ﬁ%él%d PhroGgtsl Pad Bﬂ@ehiyé i mﬂ@hdlmes;ve(r@w@&ed with

4. nmmol) in 1,4-di oxane (50 nlL) was added
EtOIA(qangthgﬁI&4te8&ps ,w.ﬁéqxqi ﬁVﬁ tigee “ﬁ@rs@qugﬁtp agpequs NaHEGy, thphgnce with

brmer eﬁfétdo iidh )ég\&%ﬁs WX‘@i%s Gededt Rk ddnwide Qth Bitsh d ddat s Sﬁnbmed

hrough a pa celite. The solids were washed with
orgarEc @rizactnyrerehdsieflj dver anhydigas NaeSPre diltpied.cand ¢pmgenfated. The crude

o B OIS S ISR A RO T 194

(73%&020kepsand 28 tee apoufhivhitel solmi which ovag kmmgcr@oweble TG eruilysw (2:1
hexanc?/ﬁfg)/e;r,] R}Qm&gf:yfmﬁlglcs g)éLl Plg%i ﬁgftﬂ];—l @g Pt F?lgat %r@{hﬁ:g 2 2ﬂaﬁndole
(28) omqmteaﬂmgesaﬁman(l 4s leakibx puificdt @An‘)turammawitb rrehgtn@grage MeOH to

oo griertabic Ty € AP 5806 [, 3000 b fhafe 1880369

(m, ﬂt)(u aged, yl< Mqtz mﬁ§)4 zga ?ﬂ 14712 @ 7289.0 Hzplﬁﬁb 75N869 (m, 2H),
0

35708 O S8t 85 Gurit 1B k0 e T Teh e eSS m, 1

ppm.grade MeOH to afford a white solid. 1H NVR (CDO 3:
300 MHz) 58.06 (dd, J = 5.1, 8.1 Hz, 1H), 7.03-6.93
(m 2H), 4.49 (d, J = 9.0 Hz, 1H), 4.40 (m 1H, 4.12
(d, J = 9.0 Hz, 1H), 3. 7§c}§m@9(1(m 2H), 3.57-3.51 (m
2H), 2.85 (dd, J =fA0.5, 12.9 Hz, 111), %.78-1.74 (m
2H), 1.51-1.45 ( H ppm Scheme Xl /5 f N) KCO

MOH, A HN- <O 28 29 N~ \ HNr FVF

Boc-L-Val-% ,“pl PEADMN: N MM Q O/ N O
NH F -)- OF300 N

Boc-L-Val-OH
HATU, DIPEA
NMP

3.10-Difluoro-13,14-bis-pyrrolidin-2-ylmethyl-6,7-dihydro-pyrazino[1,2-a:4,3-a'ldiindole
(29):

[00121] A mixture containing 28 (1.94 g, 2.97 mmol) and K;CO; (2.05 g, 14.8
mmol) in MeOH (60 mL) was heated at 60 °C for 1.5 h. The reaction mixture was cooled to

ambient temperature and diluted with EtOAc and water. The layers were separated and the
aqueous phase was extracted three times with EtOAc. The combined organic extracts were

washed with brine, dried over anhydrous Na;SOy, filtered, and concentrated to afford 1.57 g
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3,10-Di fluoro-13, 14-bi s-gyrrolidin-2-yl methyl -6, 7-di hy

dro-pyrazino(l,2-a;4,3-a'ldiindole Mh [001211 A
wWoRotb09®7Zzont ai ning 28 (1.94 g, 2.97 nmol) andP&RC8BI06/007068

(2.05 g, 14.8 mol) in MOH (60 nL) was heated at 60

Cfor 1.5 h. The reaction m xture was cooled to

anbi ent tenperature and diluted with Et QAc and water.

(quatdd)DFRAYEE FllOS R1i8 Whﬁiha&a@ﬁs@lﬁﬁtﬂoﬁﬁﬁﬂﬂ&%ﬁﬂ&tﬁhai"ﬂc\mﬂyms 1:1
extracted three tines wt The conbi ned ani c

hexapg(EiQhe R4qBY 2 0. %B4BOG WP h PBNMPe(Cla%,eWOMEF SHRyah g6, 698

S Gt ; t r T
rp B 5%0?}[89197(53%%%/.%88]%006/181?)’%%18 %ﬁ 1l C)i' r 51,354 (m,

oo B 5851 Ay Th G B8 LS i A AL Y- .

1254 rmzo.‘BH)d J&r 980.2 Hpp 10|98J108 98(d2J¢riz 21H) Hz5 9908 (Qafyr +.,263 Hz),
397(brs 3H), 3.54 (m

1 , , .
596’1‘%6 %%ﬁ”ﬁ?’ﬁ%ﬁ; 1§1(‘14 (m 1H), 2.97 (m 1H), 1.83
(m 1H), 1.68 (m 2H), 142(m I H) ppm 13C NWR
1-(3= I.! E' '_‘ﬂ; 0251 60 16m1 d, Jg _;..A‘v-- -2 63 :fe A 10-
dlﬂ 506 W@iﬁMﬂ plrelidine-1-garbenyl)-2-

gl aropyl [-carbagajc geid sorthutylgater(30% 1 (30’ 7, 24 5 ppm

@%14 ﬁ:hm(l(?}l %;%E%E%E g;ﬁ%'i @‘1{1‘@ & B Ml T 127

g, 3. 314 foimo0y i0-aahydrolisYMIPQ4 pair)aids la:@{:led to’Ze ac 4A$teﬁ15 min, DIPEA (0.45 g,

ot P B0l S i B 0
1.52[19d13 34 NMB @l Whli )oWaL igb@iand B ﬁ@aroh hurOtaf QlI6Redto warm to
3.18 mmol ) and_HATU (1.27 . 34 mmol ) in anhydr ous .
ambmh:te@nerﬁtme QUL 2 nglazhtmlr@ T%C E}Qflb/élls revgalgg gom pleiseansumption of
29 mﬁb é&lﬁm 24. &%aﬁmo%cﬁ@ (oY=l 0. 0M@§(3@}1|Q @:Zgﬁ‘ﬁe ?ééﬁﬁ(fiﬂﬁlxgure was

Af ter mn a sol utlon contalnlng
diluteghyyjth diqﬂﬂymher( apdriwgsheghence ad@dlibecraupeus Gl fivo mes with weater to

remd@@%\:lc\ﬁésé Rl Qe Wah %ﬁlﬁtedaaﬁgéo%etl\l m@g%@tb%x@ @¥BTovér dhhydrous

I ch pdint TLC anal ysi's reveal
Na,S€bn $iliemsdi and senceﬁtgatdeLG‘hanaWsp@du@ VIaShEU@ﬁtﬁé‘/ By diagh silica gel

chroffoERE (7t RPardhICRY (Tl 1o RSP 30 8o ey e 'm

NMR (U6l S306QMHzj BY.64 (ddl;m!? 51,67 Wl BH), 608 (g BHY,ES. 3@ ds 9.3 Hz,

1) o 35y 7 o R G P3R4 T m, 210, 367

(ad, geB0ENBISHAAH %TJWS-IS @i, 2¢8, mw@ppt Jwas pury figd. 9bxdct ash2, 13.5

i, il%)'p o $T0ameuedny Grotot ab W sar & erPind S0(d d - 1t 31)
ppm 6 98 %@Dcﬁoﬁs M’l’?z? 50t @416()0hd(d Joi= —523%0 HZB, 15512 138:6Nd, Jor =

12055 SR 1238 (8 ko T FA 095 MS(@dJc PSR @ Jo
=26.E|)|§{z),37.95'7%52.§1 Selo (43 21'7‘9 3(1% 597, fl@%lng %,223 ng/ ﬂﬁgprh'z o5

(dd, J = 7.2, 135 Hz, H) 1.70- 1.17 (m 2H), 1.43
(s, 9H), 1.01 (d, J = 7.2 Hz, 3H), 0.98 (d, J = 7.5
Hz, 3H ppm 13C NWR (CDCL3, 75 MHz) 5171.2, 160.4
(d, Jc_F = 238 Hz), 155.7, 136.6 (d, Jc_F = 12.0 Hz),
127.2, 124.8, 122.0 (d, JCGF = 9.7 Hz), 109.2, 108.5
(d, JCF = 24.0 Hz), 95.0 (d, JCF
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= 26.3 Hz), 79.4, 57.7, 56.9, 47.3, 41.7, 31.8, 29.7,

28.4, 28.3, 23.8, 19.7, 17.7 ppm -47 WO 2006/ 091972
wEIBRD6/ 007068 Schene XII O - LN~ -~41 \p&MUS2006/007068

TFA, DCM 00 HHNO Oy NHF NI NH, F O30 31 / Mg O

N Bc-L-N(Me)Ala-OH ~(N---!1!!1 HATU, DI PEA, NW O N~

---/~(\ O-NHF M, N32 0 2-Amino-I -(2- { 14-|

| -(2-am no-3-nethttyrryl k- rokidin-2-yl methyll -3, 10-

di fl uoro-6, 7- di hydrog p, kCMeﬁ

azinoll, 2-a: 4, 3-a' l giyndol -13- | ~yl}-pyrr

-yD- 3- neLhyl - but one 31 [00123] A~s ion
containing 3 ) 1. 27 ol ) i & ) was
cooled t . A FA ($y )—Io:ﬁ%?—add% W a pi perte and
the reacti Wrm.' ed until TLC, anal ,

reveal ed conplete n tion of 30 N C

anal ysi s, 10%Yt R {30) = ;N > 0.4

evapor at'or and the
Et OAc sol ution
s NaHCO3 and
S washes were

The sol vent Iﬁa% removwed on a rot
resi due was dissolved in EtO&
was washed twice with sat
once wth brine. The gpnbi
back- ext r agt.@hAdolk h Et A : nic extracts
wer e dri ed" A Whhydr/o 25072 red, and
concentrated to afford* 0. 83j§ (quant.) of 31 as a
yel | ow solid which was usew Wi t hout further
purification. 'H NVR (CDC&3% 300 MHz)*58.09 (dd, J =
5.1, 8.7 Hz, 1H), 6.97 (m~2H), 4.52 (m 1H), 4.50 (d,
J =87 Hz, 1H, 4.11 (m 1H), 3.71 (br d, J = 11.1
2-Affinol1-P 61491 -athi ~ .phfofi 7-311)- 1t 0-6.7-
]2 04 B

LDV] letiyIbutan-1-one

T a ] . U : 0 [ 1 \ ]
) 5174.3, 171.4, 160.6 (d, JCF = 232.5 Hz), 136.8
(d F & tainfng 36 (1.9 ¢, £97 bl Pin DERD 20 149 as cooled
12&9029?*d,‘§fé1_“§°£@'.’%‘ Hg)g’, (858! 1o§’?°753’(“d,¢%1)c( F@zz.sscc’oe
to 0PZ) TFAR4 midvas adiad via pipatteqngishe, regggon wagmogitorad uigil TLC analysis

oS o 24 e R R -
Ri(3Bbe-0l4- N[Hidsphieat @k 1e010%@1 qp a Btat$ evapotaforamd theATsidue was dissolved
in EtOAc. The EtOAc solution was washed twice with saturated aqueous NaHCO3 and once
with brine. The combined aqueous washes were back-extracted with EtOAc and the organic
extracts were dried over anhydrous Na;SOq, filtered, and concentrated to afford 0.83 g (quant.)
of 31 as a yellow solid which was used without further purification. "H NMR (CDCls, 300
MHz) 88.09 (dd, J = 5.1, 8.7 Hz, 1H), 6.97 (m, 2H), 4.52 (m, 1H), 4.50 (d, J = 8.7 Hz, 1H),
4.11 (m, 1H), 3.71 (br d, J = 11.1 Hz, 1H), 3.51-3.32 (m, 2H), 2.74 (app t, J = 12.6 Hz, 1H),
2.30 (br s, 4H), 1.92 (m, 1H), 1.68 (m, 2H), 1.41 (m, 1H), 1.03 (m, 6H) ppm. >C NMR
(CDCl3, 75 MHz) 8174.3, 171.4, 160.6 (d, Jc.r = 232.5 Hz), 136.8 (d, Jo.r = 7.5 Hz), 127.4 (d,
Jer=3.7 Hz), 125.0, 122.4 (d, Jc.r = 7.5 Hz), 109.6, 108.7 (d, Jcr = 22.5 Hz), 95.2 (d, Jor =
22.5 Hz), 58.0, 47.3, 41.9, 30.0, 28.5, 28.5, 24.1, 19.9, 17.6 ppm.

Penultimate intermediate (32):

[00124] A solution containing Boc-L-N(Me)Ala-OH (0.49 g, 2.45 mmol) and HATU
(0.98 g, 2.56 mmol) in anhydrous NMP (4 mL) was cooled to 0 °C. After 15 min, DIPEA
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(0.98 g, 2.56 nmol) in anhydrous NWP (4 nL) was cool ed

to 0 C. After 15 min, D PEA -48 W 2006/ 091972
wWEINERED6/ 007068 (0.35 g, 0.47 L, 2.69 mMmoPJT/VMER06/007068

added via syringe. After 15 min, a solution containing

31 (0.77 g, 1.17 nmmol) in NWP (4 nlL) was added and

the reaction m xture was allowed to warm to anbi ent

©. 35tge oRe fnﬂz lar@ BUB]) washdadd Mkﬁﬂlg@o'z\rffer Tf—ﬁlﬁrhaéoﬁﬁioﬁ containing 31

veal ed et e consunption TLC anal ysis,
(0. 773, 1. lﬂ@xmi)em ¢4 r@f)(“@i)added@n@ﬂw rﬁce@z)mm@ Ve 4 lqwigd to warm

to an{b?e%ﬁ 1&e%]‘fﬁ@ra{{f'ré( b¥Hr8 n Whlg{ f)d{ﬁteﬂ_.(yvh }_%rs‘ijs' r%{rcl:&l@d Rhfplfte élﬁlgump’uon

once wth dilute aqueous five times wit

of 3IVEALEr anatysisy bidwkenelit@As, M}!i) =dheks Rif32h=4h3lu ﬂaleéaacﬁon mixture
was (ﬁ@%@%ﬁl %@F@e@‘% WidhBEoncd Wlﬁqiﬂg%earq}fﬁcﬂg Htrl R tlmes w1th water

concentra e e crude product
to remane qufss NiMaRj obge Witlasiturated pqguoeaNaHGRy andebtrings dajsH pve¢renhydrous

Nagsgé,l f‘g Céo %uakb% M@ g@é@%@%ﬁ@%ﬂ%@%fﬂ&%@lma gel

chrorﬁatﬁ@aﬁyﬁ(@ 1(hﬂxa®b‘]}tOA&) t3affond 03RI)g, (76%) 8f 32rps 4 phle ySllopOsolid. 'H

ook ko ol o2 49885 o 5 £ BB, 70

3.52 4sz 12 82 (xﬁnaH)Zhim '\(/%)pazkf £d,. IJHz- 1ﬁ) 01. T@z(m,aﬂ), 1.84 0530),8%3 (s,

o), 335 100 By (b 6 Py 0 365 i, 0. By e,
75 1\%7} 5%@542147 T, 16é3§dljc2r1093225 11?29813% d b Jég =F ﬂ?z? fmz 124.7,

122.31082, 1085, @1, JR0=22.5782)A95. Qﬁd,a'cpf922§ HzB 50. 8p§$ni @eﬁéﬁé’, 31.6,
| FA. DOMH O MeONH F O NH F M, N
209,297, 365 %, P 5o 015 (3 10-Difluoro-14 11-f

3-nmet hyl -2 (2-nmet hyl am no- propi onyl am no) -butyrryl] p
rrolidin-2_ylnmethyl}-6 pyrazi no[ 12- a4
3-a'ldiindol -13-vl e ??éréyyﬁglldlnel-

car bonyl ] - 2- net hy S opyl} 2- met hyl am no- pr opi
(33): [0012571 A |on containing 32 ,(Q.
mml)|n 5 s cooled to O

was adde, .: i vand the reacti
unti | TL% fjby/&n g
32 ((3 ~
Rf (33)/= Nf*he soI velit was renoved ° otary '
evapor ator d t he reS| due was di ssol wec |n Et OAc.
The Et CAc JUtion was washed twi ce wi't h sat ur‘at ed

aqueous and once wth brine. The conbi ned
aqueous washes were back-extracted with Et OAc and the
4

N2 rfg?i‘h& le?u%tré 28 jf'—ﬂ“—%{eﬁw‘ﬂi-i(f- B Blmif
i Jﬂ;ﬂv‘;’rl; ol %—a?l',f -]

[00125] A solution containing 32 (0.92 g, 0.89 mmol) in DCM (15 mL) was cooled
to 0 °C. TFA (3 mL) was added via pipette and the reaction was monitored until TLC analysis
revealed complete consumption of 32 (~3 h). TLC analysis, 10% MeOH/DCM, R¢32) = 0.4;
Ri(33) = 0.3. The solvent was removed on a rotary evaporator and the residue was dissolved
in EtOAc. The EtOAc solution was washed twice with saturated aqueous NaHCO; and once
with brine. The combined aqueous washes were back-extracted with EtOAc and the organic

extracts were dried over anhydrous Na;SQs, filtered, and concentrated to afford 0.73 g of
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crude 33. The crude product was purified by RP-HPLC

(Met hod: Sol vent A: water w 0.1% v/v HOAc, Solvent B:
wWASNew P74 % v/ v HOAc. Dynamax M crosorb C 18 BOKUS20g6/007068

41.4 mx 25 cm Flow. 40 ni/mn; Detector: 272 nm.

The product-containing fractions were diluted wth

saturated aqueous NaHCO3 and extracted with Et QAc. The

cmdéibﬁ’*gh@wde%dw@@w%% 3y>ﬂ -gptt NRtetd] §&lv&x@r Jvater wi0.1%

rous Na2sH™ concentr at ed
viv HQ&%(&Q&/@%\E AQN 5@ Yerlv HO Az, Biymeinr iV onbtC 1<8f60A(§\l,1, 41.4 mm x

2 L A S LR e s
with Ehtutdida z(q[DMi@,NaiBmDs Mnid ex b tdddwith BEOAE NThEJQA c7exBrad v(/aisppashed

with E@i’nei da)acg '0'23@% él%tygg):};l% ’C}\’Ia]igg‘);,’:ﬁ]gﬁ:rgfg }_él’%pgon’gﬁﬁtra d3 4%2 i?ldue was
dissdived AH) ,mididn (dhoudt sf AAGN Hailutdd M)ith Fab uptil cdblly, RoR4, and
lyopl%?gegi tg gffgglfﬁ36és% i@z_:%l’(lﬁt%c I_2‘\/111,1;(62 éo{ig gltg’lil\}]ﬁ:{ é‘f&gsso ;3%@@21%2}]’88 04-7.86
(m, 2%)) 7 38 @ap%@ialjg"é 3 M. sli—ié}\INRH%%és;g) dtJJ 273 @ 9|'Bz 1%!)4 68 (app d, J
=8. 71H%) ﬁé‘ff)4@3 ((@; 2121123[98:@28785 IIIE)IHM?S@ @n (Zéi) 2}@ @P& q, J =64
Hz, 17}-185 2*'}6)@ Jlﬂzé Iﬁzd HiS%erlg §H7 1@5125 (,,JgZ n§ 1H),

09
L1617 (DTDZFI) . @2&151 Fi7)0 HEGH, 0. 8% ,96H)55p13 AL7NBIR (QD@;, 75 MHz)

5175@ 1%0. 8,21;6cf r&d39c 0. 2%§ selfzhgss% (dl%F 2315";1%) %ﬁéi(g,bf’ M_ 3.7 Hz),

125.(E>dam|(e,sfc FRl’BﬁHleQQS R38. TRAAR ¢ =Rgaas Nz), 951 (8 Jr/= 208 Hz), 60.4,

57.9,%%3&%75,7 Qf_.’o,[35%2%1%,Wé?@&%@é%@@%%ﬁf Mass spectrum, m/z =

[415iohgpendent |y H, al kyl, cycl oal kyl, hal oal kyl; or R8a
and R7a and R8b and R7b can i ndependently or together
f ojo0o12®) r ilx@mpleeh as an aziridine or azetidine ring;
[00128] R8a and R8b are independently H, hydroxyl,
al kyl, aryl, arylal kyl, cyq Qal Bk, cycl oal kyl al kyl,
het eroaryl, or heteroaryl@bkyl \ gln each aIkyI
aryl, arylal kyl, cycloalk
heteroaryl, and hetereaaryl

optional ly-substitu d SAL{\/
H N Y
N H
Rga

R7a Te} RHb
H
R7b>\<N Rysb
R,.b
Reb‘H Y R;b Rsb Ry

Example 4:

[00127] Wherein R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or
R8a and R7a and R8b and R7b can independently or together form a ring such as an aziridine

or azetidine ring;

[00128] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with
halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;
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hal ogen, hydroxyl, nercapto, carboxyl, alkyl, alkoxy,
amno, and nitro; or R8a and R7a and R8b and R7b can

wo n@eperydent |y or together forma ring such asP@mnus2006/007068
aziridine or azetidine ring; -50 WO 2006/091972
PCT/ US2006/ 007068 [00129] R5a and R5b are
i ndependently H, al kyl, cycl oal kyl, cycl oal kyl al kyl,
h e[homt} y d aahrddy RS5b adry |1nde@él’}deﬁﬂ1}k H,, aﬂaﬂt e E?&dt%ﬁcyl cycloalkylalkyl

het ryl al kyl ; or each tlonall - subs ut'ed
helemAAIABg S AT, MHBIOTorReMHBILYE droRsel op il eubetitted
with |F1§lh@ llébﬁbrcaﬁtb Ketdfsen Odmind, l%)bef&j(loalk?lr haloaﬁ%&l' Qﬁ@lyl ¥r allAthio; or,
a

are connected | ene ene
ophoaﬁlﬂoy RA2erd Bib pret @n&%tedcta'r # Alkglenerslinnylene, "alkynylehe of 2 to 12

carb&pﬁﬂoﬁ’l@ &l %h%h@%téuf)éf&ﬁ@h §1|k!§])éhce nﬁkengfeh@ rh‘fﬂgﬁx‘gf% bridge of 2 to 12
al kynyl ene bri dge of to car bon "at m%ere one

carbogratorny where pRrOPF Q1O n@b@aﬁorb%cqnéasl repleagd wiithtN, 1Q, 00S; or S;

[001 R12a, R12b, Rl3a, R13b, Rl4a, and Rl4b are

| n[g@b’g%déﬂthyRRb @13a @13‘) |:Rl4aa|a1pq,R14‘tt§tg liedepéngdently H, Cl, Br, F,

alievin C0211;
AT DR R e LR, Blmg KSR B 21 g,
al [5“131 @3X|andai@ﬂ Qllgkﬁ‘xhe efdl N r§’H 1 eﬂmrﬂﬂgl aryl, arylalkyl, amino,

am no, I oX
arylaam}q aarki;llwwnm«yhycmm ka}kmnyn oaryloayn dvlallsdhyfdmxam didkylamino,
r caedeei p~ed.Ga. . NMv w
am1d8 suﬁmla%lﬁg ,or Qlléldlncp aaa -~ 79 Me S— Ve Et O") S H H
G‘I’) S—I Vet Fl‘i 78 M Sve—SriPrSHH-H5=-1Ft
SMMHFHAEA HS M SiPr SHHS iR StMe|Me H,
> FHA 75|\/ES—|\/§3§S- Pr BHHSiPriSSM Mg FHHIA g
2 7bEMel S- MegH S HsH H| & Mesve FHBE 778 - Mg S$-Ie
. ﬁ!k%hvaﬁhbT\i@“HgHE RN _Kzefm)?':f—‘!ki“ 2
2 Bt 09 H) S sl H B H| A1 7OHME %ﬁi‘ﬁlﬁ Sl B GIEt| B | A
SMe M HFHA 80 M StMe BHEOH SHHEQH 5 M M
BHMH®WE B H SSiPf S HA S O H M el B g2 [VE | 4
o e S S S SBe ST M M-S He TR TR 3
S chex S H H's-lcHex &-Mve| M A HH A '%4 Ve [SEMe st By
75 S MeH Sdd Bus-its- NBE vB H W A [B5s-ikEe Me GHEX| W H HI A
-cHex SSve M HE H A B M S Me Et RiCH S OH
el ve e H E H AT B7PME S e (ST MR oy sfoi # | B
77 O MET| smeVE dWee T F st A m-pin S-Me S-Me | Me H F H B
78 | Me | $-Me gtgfl) s H H gtgfl) SMe | Me | H | F | H A
79 | Me | SMe | SEt 5 H H SEt |SMe | Me | H | F | H A
80 | Me | SMe gtg]“;) s H H gtgf[) SMe | Me | F | H | H A
81 H H S-iPr 5 H H SoiPr H | | § | F | H B
82 Me S-Me S-sBu Ay H H S-sBu S-Me Me F H H A
83 Me S-Me S-cHex S H H S-cHex S-Me Me F H H A
84 Me S-Me S-tBu S H H S-tBu S-Me Me H F H A
85 Me §-Me S-cHex S H H S-cHex S-Me Me H F H A
86 | Me | s-Me g;gﬁ; R 69;1 S-OH g;gﬁ; SMe | Me | H | F | H A
87 | Me | s-Me | sipr R 691-1 SOH | sipr |sMe|Me | H | F | H A
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WD 2006/ 091972 PCT/ US2006/ 007068 88 Me S-Me S-(2R- R

S SOHS(2RSM M HF HA EtOWw) OH EtOVe) 89 M
WE28/089(2R R S S-OH S- (2R S-Me Me HF H B Et BrBU2006#007068

EtQtBu) 90 M0 S-Me S (2SR S S OH S (2SS M M HF H

A EtOH OHEtOH) 91 Mt RMe S-iPr SHHSiPr RM M

HFHB 92 Mo SM RiPr SHHRIiPr SM MHEHC

%93 Me R BEEPr SeH HIR-| Ron A MEANE HrH bk € u[ PG1322 | 4
Fur t her Exagr?% 24: R132>"R12a Fsggz‘ﬁ% RSN[ND [ N i O

a o
soGayR Ak [RE4@B- 1R B Yo Ps—(*“ebamﬁ'* Me D AP RiFg T 5
Ex| 7 e

RO o

daond ol 1oy | oY Al

- SN
anplie 5 || FP®PQ01331| WHer el n |R7ABAN b ar
H ndad+ | v L1 okl Al Loyl all . ¢
HGe HOERtIY s af KY ey eroar Yo Bar Ky, f mNOo&
MandMR7 8 4nd Eéﬁb anf R7bncaﬁ°ﬁ‘ndez§p§ndeﬁ‘[‘“l vMor ¥ogdthet | 4
rma ring such as a ridilne orl azetidiin ing:

f az e )
T qo¥34F¥eda Hid [R8B af & i hdBpdnddfit I y*¥s, | MyqrBxyI® T ® | B

oot Ky | sy e W ek Ky YR ot At savct malky t ety T
het ergaryl|, or Heterogrylal kyl| wherei n gach|al kyl

ParlyMs |Meljal &l | Eyc| dal kyH, |cybrogl ANd abkyl# | F | H c

hat ar aar vl and lhet ernoarvl al kvl | ¢
Ret-eroaty- ahe—Retelroal +—1

=4

7 LIRS 4
optionally-substituted with hal ogen, hydroxyl,
mer to. carboxyl, alkyl, alkoxy, am no, and nitro;
orléggzbﬁﬂﬂﬁ7gxﬁﬁﬂ““R8b and R7b can independently or
together forma ring such as an aziridine or azetidine
ring; [001351 R5a and R5b ar 8 ndeépendently H, alkyl,
cycl oal kyl , cycl oal kyl al kyT >+Beycl oal kyl , aryl,
aryl al kyl , heteroaryI,Rhet- C &l kyl ; or each
optional | y-substitutegl W , rercapto,
hal ogen, am no, carboxyk, ‘ al kyl, al koxy, or
al kylthio; or, qpfidnal'ly,” R5a—ahdl R5b are connect ed
by an al kyl ene, afken?Fene,OaI4 n edf 2 to 12
carbon atons or optiagal | §- gubst | tyted al kyl ene,
al kenyl ene, al kynyl ene I dgg of L2 rLw t2 carbon atons
where one or nore cation @tohrs can be replaced with N,

ExXdmpRfs S

[00133] Wherein R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or
R8a and R7a and R8b and R7b can independently or together form a ring such as an aziridine

or azetidine ring;

[00134] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with
halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00135] RS5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene of 2 to 12
carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;
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-52 WO 2006/ 091972 PCT/ US2006/ 007068 [00136] R12a,

R12b, R13a, R13b, Rl4a, and R14b are independently H,
wa@kgoeBp197F, al kyl, cycl oal kyl, hydroxy, al KOXpCT/@RI0€)07068

al kyl am no, cyano, or CO2H, and [00137] R3a and R3b

are independently H, hal ogen, alkyl, aryl, arylalkyl,

am' no, arylam no, arylal kyl am no, hydroxy, al kyl oxy,

}6093%1 R4/ ﬁhiwlmairm REbAl:Y R Qx%’mde%%déﬁﬂy H, Cl, Br, F,
fonam do,  or di'no.” Steréochem RD Eniry R8a R7a

alkystlmlkyﬂadyﬁtomrﬂl%a, JREBo, Ryl aryino, RgBoRACRAB ami4 Range
94I\/ES-S-2R-SHHS-2R-S-I\/EHH
3%t GRhe ad B3 arpeinsgpgndently \H, Npaloggey' alkydy #1yl, aerlﬁlwammo
arylzgmm) Ny gﬁ-ﬁ&lan@hg JhydrNc}Q Micy1bk ﬁ Na?yioxy, lary1 ey thY dNHiiBTkylamino,
( Bot- ycire) -cont ai ni ng
aml@psdfoeynﬁs,@r a[rmbn%] A sol ut i on cont ai n| ng
oc-l-allyl-Ay-CH (0.115 g 53 I\ an HATU

Entry;| R85 Feie L athisiion | B 5Bl BoY et B

(10. 20 D. 53 hiereychemy | annlydr dus NIVP 5 cooled Kk
iy TP RE TR
g. 58 |mol ) was|ad e)d via syringe. After] 5 mn,ia

SOt Ut Gir [ @ m g 29 (0 T 0.aR- 23- ot )| TENVR (3
94 i Ye meadﬁgﬁ)and fhe leé\cti*bn mg)m uve (Wie | Hi o‘i’ved('ic A
viarmito apbienf tenperature over 16/ h at whichi poiint

TLC anal ysis reveal ed conplete consunption of 29 [TLC
anal ysis, 5% McOH DCM Richéxhe XIVW. 4] . The reacti on
m xture was diluted with diethyl ether and/washed once
wi th saturated jagueous NaHCCOB3, onc
aqueous HCl, a twice with brine Ndr( §
anhydr ous fibdeheddes and

s\ purit Rt by P>H
M crosorb C18 60A 8—41—4—rrm§
nL/ m n; Detectd( )l 254 nm 20- 100%
ACN wat er hl% AcCH over
product - contaf njp g ¥ racti ons vvereﬁd?l uted w th EtOAc,

Bis-(Boc-Allylglycine)-containing Species (34)

[00138] A solution containing Boc-L-allyl-Gly-OH (0.115 g, 0.53 mmol) and HATU
(0.20 g, 0.53 mmol) in anhydrous NMP (3 mL) was cooled to 0 °C. After 10 min,

diisopropylethylamine (0.1 mL, 0.58 mmol) was added via syringe. After 5 min, a solution
containing 29 (0.11 g, 0.23 mmol) in NMP (3 mL) was added and the reacﬁon mixture was
allowed to warm to ambient temperature over 16 h at which point TLC analysis revealed
complete consumption of 29 [TLC analysis, 5% MeOH/DCM, R«29) = 0.4]. The reaction
mixture was diluted with diethyl ether and washed once with saturated aqueous NaHCOj3, once
with dilute aqueous HCI, and twice with brine, dried over anhydrous Na;SOs, filtered, and
concentrated. The crude product was purified by RP-HPLC (Dynamax Microsorb C18 60A
8, 41.4 mm x 250 mm; Flow 40 mL/min; Detector: 254 nm, 20-100% gradient of ACN/water
with 0.1% AcOH over 30 min). The product-containing fractions were diluted with EtOAc,
washed with saturated aqueous NaHCOs;, dried over anhydrous Na,SO, filtered, and
concentrated to afford 0.067 g (73%) of 34 as a light yellow solid. 'H NMR (CDCl;, 300
MHz) 58.06 (dd, J = 5.4, 8.7 Hz, 1H), 7.02-6.92 (m, 2H), 5.88-5.79 (m, 1H), 542 (d, /= 8.4
Hz, 1H), 5.19-5.11 (m, 2H), 4.49 (dd, J = 6.9, 15.9 Hz, 2H), 4.16-4.08 (m, 1H), 3.65-3.41 (m,
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washed with saturated agueous NaHCOB3, dried over
anhydrous Na2SO4, filtered, and concentrated to
wa@bdoonood2 067 g (73% of 34 as a |ight yell ow BOI/US2006/607068
NVR (CDC13, 300 MHz) 58.06 (dd, J = 5.4, 8.7 Hz, 1H)
7 02- 6 92 (m 2H), 5.88-5.79 (m 1H), 5.42 (d, J = 8.4
: 5.19-5.11 (m 2H), 4.49 (dd, J = 6.9, 15.9
3H) Ft;vs fagbt A= 1694140 3H),m.54125 (13, 8D 37;411 d8im, 3H9,31 401 43 (m, 9H),
2006 91972 PCT/USZOO6/OO70%§ 3 N 75 (app t, J =
1211 1%(mA H) ppip. Massspestruge, /g iy 17@1 68 (m 3H),
1.46-1.43 (n1 9FD 1.21- %1 n1 1H) ppm Mass
spectrum miz = 877.7 (M€ ' Schenme XV O G ubbs'
cat 1st gen. F /| 34 DCM AHA-/ N ~O-N\ N OONN

35 (olefin isoners, 1.6:1) ' osi ng Met at hesi s
(RCM Product (35): [00139] sol ot’i on of 34 (0. 067
g, 0.08 nnDI)GWﬁﬁﬁﬁﬁﬁﬂrous Emmm4§ 4% radded t he
first generfdtiom Gubbs' catalyst (9. 2~G)0.01 mo
12 mol %9 at room tenper N QN m xture
was heat ed under reflux for h=ay, ime TLC
anal ysis reveal ed nostly starting_ng ial.

0389 mmol, 11

Addi ti onal G ubbs’ cataI% ﬁmﬁasﬂﬂ
nmol %9 was then added to the reac iontm xture. After 2

Rith clblifz SRIR0L (m)@mear@ed and the ‘crude residue
was purified by 2, 20% hexane/ EtOAc to

10@%’15100@0 Q\églﬁtl&pomﬁ@o d69 g, @fOfSQﬁxﬁog) t"x?alq‘@afdh? )Y QiO %) was

5 (olefin isoners: separa

addqﬁ shey figst osenelia%@h&rsbl(sma@bﬁstg %24 @Befor(ﬂ g@m}et 2yl}wb{s) at room
tem%rﬁ@tte Sfﬁl: }éa%‘ﬁo%%lkgl%: wgslereQe@ ﬂﬁ&e)f ?éfﬁrx for 6 _ahﬁl}ﬁ@ﬁ‘ ﬁﬂlgﬁ%camlysw

= 0.6 I somer
reveg tly ggl@lng/m}engh Bdlitiqng ﬁrqbbs Joatalygt (7 1Hig, 0. Q_OQ—])Imolz 1p@nol%)

ol iy, B by g o
residue wiaslpyrifledigy PHHPLI) (SiCk, 3®4 &emﬁe/@hﬁ)AQ k) ],OO% E®Aappr 20 min) to

affo%i EB.E tgs@ élHﬁeﬁns E_S?_f)ole%gs%fs éj 15 mﬁ)and %47135‘) as a iép.gﬁabreb thixture of

1sonibrs45(uﬂaséh@ne(dmolﬁhi) gedmety’ 1a5641ghm yellol, sd:hdb4 ( STLO@Hnalysis, 1:1

ke - BT oS5 RSB s T 70
(app(th S)Lo Hkl)m%?m) ((dddl =J. 5 H 47 Be, ﬁ{6)36|92(dd11|‘b = 201, % mgm 1H),
5. 62((5$bd e{ 3 81:1271%) 5+5|§ (ber}H) 4. 7g(§m Hfl)a§ 56M7 (m4 2{5[2, 44125(1pp d,J=
6.9 ﬁ&n 1}#& 85 6dd1} A3 091 3(9112, 1), 3.32 §5r9%m5%H§ M.4B8H), 1H), 2.73 (m, 1H),
2. 45-2 40 (m 2H), 1.70-1.64 (m, 4H), 1.44 (s, 9H), 1.07-1.05 (m, 1H) ppm. Mass spectrum,
m/z = 849.7 (M+Na)+. 35 Isomer B: '"H NMR (CDCl;, 300 MHz) 87.85 (br s, 1H), 7.0 (dd, J
= 1.5, 9.3 Hz, 1H), 6.92 (ddd, J = 2.4, 9.3, 11.1 Hz, 1H), 5.66 (brs, 1H), 5.56 (appd,J =7.5
Hz, 1H), 4.80 (br s, 1H), 4.62-4.51 (m, 2H), 4.17-4.09 (m, 1H), 3.75-3.52 (m, 3H), 2.69-2.60
(m, 2H), 2.47 (app d, J = 15.3 Hz, 1H), 1.69 (m, 3H), 1.45 (s, 9H), 1.18 (m, 1H) ppm. Mass
spectrum, m/z = 849.7 (M + Na)+.
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(m 2H), 2.47 (app d, J = 15.3 Hz, 1H), 1.69 (m 3H),
1.45 (s, 9H), 1.18 (m 1H) ppm Mass spectrum nz =
wW@4®6/0910k2 + Na) +. -54 WD 2006/ 091972 PCT/ US2008¢ D0FD6&8007068
Schene XVI N H, Pd/COr F 35 EtOAc rof 0 o nt N
36 Al kyl-linked Product (36): [00140] To a solution of
olefin 35 Isonmer A (15 ng, 0.02 mmol) in EtQAc (5 nl)
was added 5% Pd/ C (25 nmchedd®vfeaction m xture was
shaken under a H2 atnosphere using @ Parr apparatus
(-45-50 PSI). After 2.5 h, ?'ﬁpmuigi reveal ed
unreacted starjipg material. Additi oRal o Bd/ C (20
nmy) was then added and the nixture wagad subj ect ed
. SAfter 1.5 h,
Celite , and the
i e was

solids were rinsed with Et .o ¥
concentrated in vacuo to give 36 as I ght yell ow
solid. [00141] 35 Isoner B (24s ng, 0LQ3 mmol ) was
subjected to the sanme reaction conditions and workup

AlRLRRRdprRRciaseescri bed for Isoner A The product (36)
was conblined W th that fromthe hydrogenation of

Isleugigfo égo@m&%dof%@eﬁﬁaﬁ 1s5fbaA Qs 83 8 0b inghén) ¥R (5 mL)

, SSEthQl [TLC anal ysis, 11 hexane) Et QAc,
was gifed 5% P4/ (B mek Fhrmretiepuirgire 380 shakegyndgra B atehdphege using a

i B 45 ) k0, i byt i s

92
Addifipnal 15%/&)Ifd/<1.(2©-mg)78/ae( gen14dded apdSthe 4mixtur¢ nyas2dghjn subjected to

hydr%eé%ioé- L%%géarr%ar%{}gparagéz gé}egg g l%, ‘]chej mi(t«?rﬁ v%% ;ﬁtel}’_e% i_thrloué_}Q Celite®,
and the g@idg wete rirsed wih FYOAL.. T filtxateOids coficeRBatdd H2vapam tolghde) 36 as a

- -0.89 (m 111) ppm Mss spectrum mz = 851.7 (M
light el%a %.hﬁ'- 55 WD 2006/ 091972 PCT/ US2006/ 007068 Schene

X\ﬂ)blfﬁ] 'j%l\ﬁorﬁer ﬁz&tt mg, 0.03 mmol) was subjected to the same reaction

conditions and workup procedures as described for Isomer A. The product (36) was combined

with that from the hydrogenation of Isomer A. Compound 36 was isolated as a light yellow
solid (35 mg, 85%). [TLC analysis, 1:1 hexane/EtOAc, R¢(36) = 0.3]. '"H NMR (CDCls, 300
MHz) 87.85 (dd, J = 5.4, 8.1 Hz, 1H), 7.00 (dd, J = 1.8, 9.9 Hz, 1H), 6.92 (ddd, J = 2.4, 9.2,
11.1, 1H), 5.70 (4, J = 7.8 Hz, 1H), 4.79-4.78 (m, 1H), 4.57-4.51 (m, 2H), 4.13-4.09 (m, 1H),
3.75 (dd, J = 3.6, 12.9 Hz, 1H), 3.53-3.41 (m, 2H), 2.49 (app t, J = 12.3 Hz, 1H), 1.68-1.62
(m, 3H), 1.46 (s, 9H), 1.08-1.02 (m, 1H), 0.93-0.89 (m, 1H) ppm. Mass spectrum, m/z = 851.7
(M + Na)+.
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36 TFAADCMrL O N 37 F Free Al kyl-1inked D am ne

(37): [00142] A solution containing 36 (0.035 g, 0.04
wonwe)9iom2 DCM (10 nmL) was cooled to 0 C TFA PAT/IIEY006/007068

was added via pipette and the reaction was allowed to

warmto anbient tenperature and nonitored until TLC

anal ysis reveal ed conplete consunption of 36 ("1 h).

The sol vent was renovedggiq Xeiiary evaporator and the

resi due was dissolved in Et OAc. dhe EtQAc sol ution

was washed twice with saturat®d-fquequs NaHCO3 and

once with brine. The conbi ned*’"'aqu hes were
back-extracted with Et OAc and_the ¢rg extracts
were dried over anhydrougzﬂl\la sS4, T , and
concentrated to d 0. g (¢ .\ of 37 as a
yel l ow solid %Rhigrfﬁl—"%gs usedMi-Hou

purification. 'H NVR (CDC13, 3
1H), 7.00 (dd, J = 2.1, 9.9 Hz, 1 , 6.91 (ddd, J
2.4, 9.3, 11.1 H, 1 H, 4.81 (m [1H), 4.52 (d, J =

e e L. 4.09 (m 1H), 3.79-3.76 (m 2H),
@%ﬂg@ﬁ@ﬁﬁlz.so (app t, J = 12.9 Hz, 1H),

1. ' E? i i . 9.04 minollind9CHMTL0 led
1. g)g}ili.posﬁ r}]uuénl&ébfa?m%l?gﬁ{@&%?) (m_ 1H )1% m %S@ s CO(T ©
to 0 §pedFAY s addesigpipatrerandthy actiphwas aﬁ%@d;tomrm to ambient
ol RESA it e g Qe fgion 3 1
The bol3t Was BirevéBaca Mtdvie pvatbrinir apd the gesiduenyas gisktlvedoo FeDac. The
38).:..100143 sl uti.on. cant ai ni . . :
ORI TE 4y o950 BBhINaTCO, gnd onge wifh e, The
combified 3qu@pusOwishesmeke back-eatrinydlr with BYOVRc(ahdnthy ovgasicocaxtthasl were
. 1o 0 C Aft 1 N di.i sopro t hyl am (0.0
criec s oo ite™ o LRt SRR o epT BORE g ignt) 837 as o
yellswsdlidiviiich wisGused without further purification. 'H NMR (CDCls, 300 MHz) §7.92-
7.87 (m, 1H), 7.00 (dd, J = 2.1, 9.9 Hz, 1H), 6.91 (ddd, J = 2.4, 9.3, 11.1 Hz, 1H), 4.81 (m,
1H), 4.52 (d, J = 8.1 Hz, 1H), 4.13-4.09 (m, 1H), 3.79-3.76 (m, 2H), 3.42-3.39 (m, 2H), 2.50
(app t, J = 12.9 Hz, 1H), 1.89 (m, 4H), 1.65-1.61 (m, 3H), 1.33-1.24 (m, 4H), 1.09-1.03 (m,
1H), 0.94-0.82 (m, 1H) ppm. Mass spectrum, m/z =315.3 (M + H)+/2; m/z = 629.5 (M + H)+.

Scheme XVIII

9\ j\ f
H
N
o rII/J\\W/ EV/H\
o s
Boc-N-Me-Ala-OH
HATU,DIPEA
. NMP Me\NJ\r“

Bis-[Boc-N(Me)-Alanine]-containing Macrocycle (38):

[00143] A solution containing Boc-N-methyl-L-Ala-OH (0.022 g, 0.11 mmol) and
HATU (0.03 g, 0.09 mmol) in anhydrous NMP (4 mL) was cooled to 0 °C. After 10 min,
diisopropylethylamine (0.05 mL, 0.29 mmol) was added via syringe. After 5 min, a solution
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WD 2006/ 091972 PCT/ US2006/ 007068 contai ning 37 (0.025

g, 0.04 mol) in NWP (3 nL) was added and the reaction
woRotb0o®7nas al l owed to warmto anbi ent t enpePEr/Us®06/007068

over 24 h at which point TLC anal ysis reveal ed

conpl ete consunption of 37 [TLC analysis, 5% MeOH DCM

R (38) = 0.3]. The reaction mxture was diluted with

contiaiec FhL e 0l P PP ol shdfed SRS R e was

allowéd REwali ke ambient teApbythi® deerNBLBQ@E whidhl pamiteTL.C analysis revealed

concentrated t ' 38 . as a vyel il (3 ) Lch .
compigts RBERIREIR0 Y TELE: HebSBus QR AM, B3R Dl he eaction
mlxtM?b wiNHilufed bvith didhPetYes Bnd\'@as%&\bﬁ\ie withsafrb M quedhs NaHCO;, once

Macrocyclic _Spac Mpetic (39): 00144] A sol uti
withcdiimteapdtiens B @ad uise gvithobune, dred pvar pnbigppysi z§§y ftgged, and
coneRRAt&Pho i 38 afa yg_lll:cﬁv 6il (g Wascipdsiated vahdit BetHeLpiiTiation.

the reaction was all owed to warm to anbi ent

tenperature and nonitor estheit ix TLC anal ysi s reveal ed

conpl ete consunption of 38 (-P2 h) The sol vent was

renoved on a rotary evapo‘ﬂea alr\rra(hd he resi due was

di ssolved in Et CAc. The cy so uth was washed

twice with saturated aqueous Na

brine. The corbigpd aquepus wa

back- extra@ved—wr‘rh—'Etv,QAc ang_the orga

were dried over anhydrc&b A

G/ extracts
ered, and

concentrated to afford 39 as &'y d. The
crude product was purified by RP: Dynamax
M crosorb C18 60A 8, 41.44nm x 250 FI ow 40

nm./ mn; Detector 254 nm 20-100% gradi ent of ACN water
with 0.1% AcOH over 30 mn). The product-containing

MakFoRGdlic @ashc WELRtd oyt ed with Et OAc and washed with
saturated aqueous NaHCO3, dried over anhydrous Na2SO4,

f l tqud A 38t 6OeeRih@ 8% (0.035NE 0.04%kR61) 8] DORS(10 mL) was cooled
solved in a mi_njimum anount of ACN, diluted with

to Om%‘u TP @ s aaes vy PEts 1l Be repeionrwasaowed fpowapm to ambient

temﬂéﬁltﬁr@ ahd %‘oﬁiﬂ(n%&”unﬁlofljﬁ aﬁﬁy.@@?evgélid l_sdﬂ@}@fg c&%@%ﬁm 8088 (~2 h).

. d
The H’lveny W@gre(qu'ﬁd grfla a gotary gvapofgsor apd H)e regd@gwa(sdleﬁgolv il EtOAc The

EtOﬁc Qolut?on’swas%&héﬂzwéc:Wmh éﬁtlﬁ‘gte& miue%@ NaﬁCég ilgfjoncg w1th%r‘%e The
comlm_ae@ aqqzeouﬂm)tsheg v@le pmk- H}lctedg w41h ]@thclam)i thg otgan®. @@racts were
d“"‘i@?fﬂﬁg%dd‘é?é\%’ig@% fﬁ@ed, ;nééoncerﬁl%tewqo %Qfgxq{ §b9 339; gellow solid. The
crude product was purified by RP-HPLC (Dynamax Microsorb C18 60A 8y, 41.4 mm x 250
mm; Flow 40 mL/min; Detector 254 nm, 20-100% gradient of ACN/water with 0.1% AcOH

over 30 min). The product-containing fractions were diluted with EtOAc and washed with

saturated aqueous NaHCQ3s, dried over anhydrous Na;SQy, filtered, and concentrated. The
material was dissolved in a minimum amount of ACN, diluted with water, frozen, and
lyophilized to afford 39 as a white flocculent solid (0.002 g). 'H NMR (CDCls, 300 MHz)
58.16 (app d, J = 8.1 Hz, 1H), 7.90-7.86 (m, 1H), 7.00 (app d, J = 8.7 Hz, 1H), 6.93 (ddd, J =
3.0, 7.5, 9.0 Hz, 1H), 4.80 (m, 2H), 4.52 (d, J = 8.4 Hz, 1H), 4.11 (d, J = 8.4 Hz, 1H), 3.79
(dd, J = 3.9, 12.9 Hz, 1H), 3.51 (m, 1H), 3.44 (m, 1H), 3.11-3.09 (m, 1H), 2.46 (s, 3H), 1.35-
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1.25 (m 8H), 1.06 (m 1H), 0.89-0.85 (m 1H ppm
Mass spectrum niz = 400.5 (M+/2; nmlz = 799.7 (M+
Woeme09B®24. 7 (M + Na+. [00145] Exanpl es: R 3a PRAUREDGE007068
Rea R7a Rl4a HNNN~ )YmMOZ ORlab 1 c3b O NH
R3b Rrab Reber N" R N H Exanple 6 [00146] Wuerein
R7a and R7b are independently H, alkyl, cycloalkyl,
1.25 hﬁ| 81, KYb (mOrH), R%Q—OE&SC(HRTH) apel. RBlas @gfedtnﬁ?ﬂ bk &t00.5 (M)+/2 m/z
endent | r ether forma ring such as an
—79%%K¥5Hﬂm%-8%¥7§% jﬁ% fi'ne ring; [00147] R8a and R8b are
|nde§§ndently H, hydroxyl, alkyl, aryl, arylalkyl,
| ki xamB&?%Ioalkylalkyl heteroaryl, or
heteroarylalkyl wher ei n each al kyl , aryl, arylalkyl,
cycl oal kyl , cycloalkylalmy R et*FoaryI, and
heteroarylalkyl I,S ORL1ona Iy-a Reuted Wwth
hal ogen, hydroxy?N T caps , al kyl, al koxy,
anmi no, and nitro; "or a R8b and R7b can
i ndependently or tof§etly g such as an
aziridine or azetidind\ %lﬁb; ] Z is a bond; an
al kyl ene, al kenyl ene, & Kigzlene pFouRpf 1 to 6

atoms; or, an optlonaukx
alkenylene, or al kynyl ene of [1 Reb 6 carbon
atons; a sulfide (-S-Psysul foxRgeR¢- SO ), sul fone
(-S02-), or disulfide (-59;) group; an aryl,

aryl al kyl ene, heteroﬁry 'het er oaryl al kyl ene, or an

| gnal |y substituted aryl aryl al kyl ene, heteroaryl,
Eﬁ%@%%Toarylalkylene group; an am no or substituted

anioﬂ?ms@f Wﬁerelﬂrkﬁ&}ﬂ& @@b%@mdeﬁe%éﬂiglﬂ rnném Cl:y@lo@lk?l haloalkyl or
|nde$en ent X a,

R8a RiB3R7a mb @ddwpm nﬂmendﬁialm mgsmer form 2 ring sugp as 411 asiridine

ycl oal kyl , hydroxyl, al koxy, am no,
oraz@i:{g){%mll# cyano, or CO2H; and [00151] R3a and Ri b

ar Oimqug}d end |I¥8bH’are!1 %(Fé%@xfhgn@ kﬁl ’hygtroﬁfil’ aﬂEgXl %M,y |ary1a1ky1

| am no, m no,
cyclcmllgyll,o mloaﬂWﬂ@ﬂ Mﬁdngqyylgwhetquqyll@cthhwgm each alkyl aryl arylalkyl

cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with

o

halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00148] Z is a bond; an alkylene, alkenylene, alkynylene group of 1 to 6 atoms; or,
an optionally substituted alkylene, alkenylene, or alkynylene group of 1 to 6 carbon atoms; a
sulfide (-S-), sulfoxide (-SO-), sulfone (-SO,-), or disulfide (-SS-) group; an aryl, arylalkylene,
heteroaryl, heteroarylalkylene, or an optionally substituted aryl, arylalkylene, heteroaryl,

heteroarylalkylene group; an amino or substituted amino group; an oxygen atom;
[00149] m and n are independently 0, 1, 2, or 3;

[00150]) RI12a, R12b, R13a, R13b, R14a, and R14b are independently H, Cl, Br, F,
alkyl, cycloalkyl, hydroxyl, alkoxy, amino, alkylamino, cyano, or CO,H; and

[00151] R3a and R3b are independently H, halogen, alkyl, aryl, arylalkyl, amino,
arylamino, arylalkylamino, hydroxy, alkyloxy, aryloxy, arylalkylhydroxy, dialkylamino,

amido, sulfonamido, or amidino.
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wGRBweIP7R13 R14 Range,

am do, sul fonam do, or am dino. -58 WD 2006/ 091972
PCT/ US2006/ 007068 KD Entry R8a R7a mn z R3a R3b R7b

M MHFHA 9 M M 11ECHECH HHM M HFHA

AM 95 M Me 1 1 Z- CHeCHUS14064007068

97 M M 1 1 -CH=CH/- HH M M FHHA 98 M M | |
-CHICHI- HHM M2 HFHA 9 HM11-SS HHMH
———H-FH B0Vt t—CEHoHeHCOH)—HH M HHHT
Entry |Asa [L@D [Me (M2 |1 1 - GH2CH2- | SR@H S3OH Me |Mesp H H2 [HRA® | R14 | Range,
[001521) FyrtHer Exanpl es: |R72b| Ri3b Rib Rgb ¢H R3a | ™
RPN TRE Y — O RN b N DR 4en R e RIS 7 =

R12a Bxanpl e 7 [001531 Wherei h R7a and R7H are

% (Imdeperjdentiy H, ExukeH- | cyclvoal k¥l || Maljosk KyH; |OF | RBa A
an and FR8bh and |:>7h c i ;Le%p dentllv_dr Ffrg&_t_q_%rr L

% ™8 |t ng' duch % azilri'di pe orMéze{qfdi nejring;

s [0 randR8lEcar € 1 ndapendant |y, B may[0RoXYE, T | A
al kyl, laryl, taryl al kyl , bvel oal kyll, —cyicl oal kyllal kil .

% hit er”baryl ,Yar het éfFoaryl al Byl | wHerleMa |ledch &l kyF, | H A

100 [N | Me “AAH C m'dbﬁ‘ja'uyrﬂ QVQITWAY# ﬁi‘klfdyjrﬂ’ H H A
het eroar yl|, and ﬁet eroaryl al kyl 1s

11 [opd | oledl Ty-sUDbST 1 Laled V\nﬂsommmgen}wehymmxw F [ H A
ner captlo, icarhoxyl alkyl | alkoxy lampno_ jtr

or R8a and R7a and R8b and R7b can |ndependently or
together forma ring such as an aziridine or azetidine
r i [H8152] odFvsher Bgwplehd R5b are i ndependently H, al kyl ,
cycl oal kyl, cycloal kylal ky], heterocycloal kyl, aryl,
aryl al kyl, heteroaryl z het éroaryl al kylgp orReach
optional | y-substit ut ed’ hydr 03<yl N p,capt 0,

hal ogen, am no, car box b yl, al koxy, or
al kyl thio; or, e Rsb

Rga
° >\\< R,b
N
A~ H
Rga R.a

Example 7

[00153] Wherein R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or

R8a and R7a and R8b and R7b can independently or together form a ring such as an aziridine

or azetidine ring;

[00154] RS8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl,

cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with

halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00155] R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted

with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,

optionally, RSa and R5b are connected by an alkylene, alkenylene, alkynylene of 2 to 12

carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;
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optionally, R5a and R5b are connected by an al kyl ene,

al kenyl ene, al kynyl ene of 2 to 12 carbon atons or
wopitconalt y- substi tuted al kyl ene, al kenyl ene, PCT/US2006/007068

al kynyl ene bridge of 2 to 12 carbon atons where one

or nore carbon atons can be replaced with N, 0, or S

-59 WD 2006/ 091972 PCT/U82006/007068 [ 001561 R12a,

Rj{g@lg&lggaﬁ%ﬁ% cyc oaI 111314@ IS¥%X{/TW@E %wa%gﬁ Br. B,
alkyladyielohbio, hidroxya xy,@ml@oalmammc:{a@gmmzﬁs@ nd R3b

are i ndependently H, hal ogen, alkyl, %X aryl al kyl ,
ariPOksT] Rap yind iR o areaingepan ﬂmﬁ,n@logfrydp ly arA) pyladis, amino,

arylag{iﬁ' Z%Ialkgfa}ﬂngdr Ky, JEV Oe?ﬂYyr]ﬁ%, ?rg}gkgma 2’1%% dxalkylammo

amidsssulfbnamd@rorsnmtwb HF HA 103 M S—l\/b St QR- SHH
S- (2RSS Me HEHA Fto 104 HS- M SiPr SHH

Siprsive e HHHA 1d5 M@ S Me [Et 21 S H HEt H
S-Me Me|HHHAE106 HS|Me $ 2R s HH EIQR) $ M )
g HHHK Al 107 Nbgg- Me SLiRr.SIHHS-IBr & N H.H HEA %
2 (108 W S| S I|PEs€ H HES|iPr (S Et H ¥ H®BA|A09EWE B |4
102 [ 8 i{Prsig H H &) Py ¥&-[EH r/b skprH [Hs-Me | 14O |ME $- Re| B A
OS)| S HIHEtOH) S-Me Me HE 121 MelSME S ALyl S
103 FMHSMAIIﬁﬁfISI\/EW/EHFHHA 1£;2H SE B ilPE R OH | A
s- OHSY'"Pr SSMe Me HF H A 1113 |\/E S-Me S-gBu R s-}on
104 |SH g BFME WiWE H FSH Al H 14 Hve Silvke SS’](IQS- MR {SH ﬂD-H H A
S- (RS SN H E H A Etlor Bl OH DEBu 11% M
TS (m» ot / -G B Al =
105 S“el\/bs- (256iR S & S (9 5S| Vel HFe [ ¥ |EROHBEOHE | A
OH EtOH) 116 Me S-Me F(2R- RI(S- S IS (2R _SIM Me HF
ws (HaA st QEEROH OHsEL O 107 |MECR Mesie (28- |RuS{ B-| un | 4
S (ps $ME'MJ HF HA BtOw) QH Et OVe) |118 |Me
7 [SHVESSe (| ZRAFR [S- § St (29 65 Ve [Fwe H W |[EROH)WOH® | A
OH _Ft on)
108 ] B | SEt’] SiPr 3 W H | Sabr | sk B | H | H [ H | A
109 | Me | SEt | SdPr 3 W[ H | Sar | SEi | Me | H | H | H | A
110 | Me | SMe ggfn s H | H é;gf;) SMe | Me | H | F | H | A
11 | Me | S-Me | S-Allyi 3 H | B | SAlyl | SMe | Me | H | F | H | A
12 | Me | SMe | Sipr R ol ol siee [ sMe | Me | B | F | H | A
13 | Me | §Me | SsBu R ol ol ssBu | sMe | Me | M| F | H | 4
114 | Me | SMe E‘fb‘ﬁg;) R oi | on Eféf‘;;) sMe | Me | H | F | H | A
15 | Me | sMe gtgf;) R on | on 5:85) SMe | Me | H | F | H | A
116 | Me | S:Me Es;&’,“;) R o | o E%c%;) SMe | Me | H | F | H | A
17| Me | sMe | SOE F: on | on | moms | SMe | Me | H | F | H | A
18 | Me | 8Me g;gfx; R on g}'i g;gl‘; sMe | Me | H | F | H | &

Scheme XX
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Schenme XX -60 WD 2006/ 091972 PCT/ US2006/ 007068 O N O

Nj-NO BocNH-/! HBocNHH O 40 41 ONHBoc i NO N
wWORM6/NIQ2 BocNH N n O 42\ 0 HNH, i O N b/ NPET/US2086/007068

NO HNHOA43 Preparation of 2-Amino-N-[ 1-(2- {

1-[6-(3- { 1-[2-(2-am no-propi onyl am no) - 3- net hyl -

butyryl | -pyrrolidin-2-ylnethyl-indol-1-yl)-hexa-2

4-diynyl | - 1H i -3-ylnethyll}-

pyrrolldln = N - 2-nmet hyl - pe

43 .
5182{&@;@)@” -19S- [ 2SE( I pr op-BQENgLn%}TH 1Hei ndol

[)-pyrrolidi ne- ko carbeU | - propylcar banayl
-ethyl)-carbamc acid tent-butyl es er (41): [00158]
To a solution of 40 (0.150 g, 0.3 I)c;nng' {HBoc
nm.) was added 0
( 80%-wt++ ol ue@g)P{_{
nmol , (60%dL§pgrsoon [ hner al 0|I)]
mxture VBE"Stirred overkight at4room tenperature.

Water (2 nL) was added to the reaction m xture and the
product was extracted wth ethyl tate (3 x 30 ).

The ethyl acetate extracts were d wit m&iﬁ?'f”ﬂ
'N red, and
ified HPLC.

brine_and dr| 0
concentr at ed. §

"H NMR ( CDGh 3¢>\"ﬁ00 8.0 (s, 1H, 79 (d, J= 9.9
Hz, 1H), 738(d J=9.9 , 11%), 7.3-7.1 (m 311),
4.8 (s, 2H), 4.62 (m111), 4.5-4.4 (m|

(m 2H). 3.7-3.5 (m 2H, 3.4 (m 1H),

1 m 4 1.48 (s,

5 .693{14@(2 ( ¥ (
»_thl[_g 1__1_':

p=(25 -amlrrwromonviammom-mthvl-
mmgimggmwﬂﬂnﬂhvlmmpvﬂ-proplonamlde (43): B T

6-(3-{1-[2-(2-tert-Butoxycarbon
-5 A5 inien-2-ynypkthindol-3-ylmethyl)-pyrrolidine-1-carbonyl]-

proﬁ’skl@%dmd%/}r étﬁ{fl*) @érBarglcﬁl:lq%erﬁtvl ester (41);
-indol-1-yT)-hexa-2. 4-diyn 1 - IHrndol-3-ylnmethyl J-

PYPO D8] diTeea |soRbik @2 o) (021-56% Wé 19%%lolﬁa’fﬁﬁf@y$b §abadded
11-carbam c acid tert- butg/
propargyl bromide [0.06 mL, 0.410 mmol, (80% wt/toluene)] followed by NaH [0.015 g, 0.410

H)
.0

mmol, (60% dispersion in mineral oil)]. The reaction mixture was stirred overnight at room
temperature. Water (2 mL) was added to the reaction mixture and the product was extracted
with ethyl acetate (3 x 30 mL). The ethyl acetate extracts were washed with water, brine and
dried over anhydrous Na;SOy, filtered, and concentrated. The crude product was purified by
HPLC. 'H NMR (CDCls, 300 MHz) : 88.0 (s, 1H), 7.9 (d, J = 9.9 Hz, 1H), 7.38 (d, /= 9.9
Hz, 1H), 7.3-7.1 (m, 3H), 6.8 (m, 1H), 4.8 (s, 2H), 4.62 (m 1H), 4.5-4.4 (m 1H), 4.4-4.0 (m,
2H), 3.7-3.5 (m, 2H), 3.4 (m, 1H), 2.5 (m, 1H), 2.4 (s, 1H), 2.2-1.8 (m, 4H), 1.48 (s, 9H), 1.35
(d, J=9.9 Hz, 3H), 1.05 (d, J= 5.5 Hz, 3H), 0.95 (d, J = 5.5 Hz, 3H) ppm.
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42 1001591 To a solution of 41 (0.040 g, 0.077 mmol)

in acetonitrile (2 nL), was added copper (I1) acetate
W@ 0008/0919g2 0. 385 nmol ) and the reaction m xt ur BCWaES2006/007068

imersed in a preheated oil bath 0100 C) and refl uxed

for 5 mn. Water was then added to the reaction

m xture (2 nL) and the product was extracted with
B. F-GAe- (13p630- (TL12-(2- 1 B8 PdatHon S iniiRdCirSpioRiBin¥PS-hRehy1-
M%g@ueﬁ@%hﬂéé@i_{@omﬂ)-hmtmmﬁmnﬁ-laa&l AyRthyoner
pyrRSLAnEEL RERD hethyEdrbp €480 vRIRAL A RBGERhC AL R Ferk-Butyl ester
428f ford the crude product. )

280(3 2H), 7.9 (d, J = 9.9 Hz, 2H), 738(d J =

9 ﬁ)0&§9 Zﬂ) a S(ﬁuti"on7of111((m)4@ O 0B ﬁm()mjrn %dé%onxtﬁle&Z(rﬁL), was added
coppgr -ﬂlg a5et:ttﬁ] (0@|29 g, 4. 3@5(}51,}110@|_ﬁnd Q‘xegeeqﬂonzrpbxtu(rgn oWas_ angersad ina
preh@z{féd glll’boath](~f‘(§) ‘(G}ana %’ﬁuxe& f§t55 (rﬁln ‘W a‘tergzva% then Sddbd 1d tfdSeaction

mlxtgre,a@h m]e)L zmdfthq py(o;_iuct Map @x(rg:.ted{ w1_th prtkg (3@5&{) ﬁg‘)p)}%"gf)oggpmc extracts
were% lv@éﬂe ﬁhaa,qn \{3 I\IIHA@}QJF @ {nil) | watey bERL bl B3l over anhydrous Na;SOs,

ﬁhtdn@k anctqommtlgatvﬂltb ai‘fb#dnhﬂj@udéBplyﬂmm ty NMIQWDGEI 30neHz) : 38.0 (s,

2200 RO SR 1P (6 %s0 0o 0Rho 5oy ) pip 2. 45

4H)M.Y2 @esHpdded4 '(IEAH)(ZM-IZ“D) (npAE) B3 5eAs HHRIB. 4Ting I 2. s, 2H),

22 F ey 3 b TREE St b8 Gt SR B p s -

5.5 HAemepdl i on m xture was concentrated, diluted with
water, and the product was extracted Wit h DCM (3 x 30
m.) . The organi c extracts were washed with water,
brine and dried over anhydrous Na2SO4. The sol vent
C. BaSmine YL (- ON[6-(Gt ALP-(2uaiey-fopionddinb RE-nkindbatyryiRs
pyipelidid-2-&tindiy1F -endel- 5§ 1)HeRS 2 4G |- IEHind VR y [ch VD, -po@8lidine- 1 -
carhybig))-Bihefyl-HropAbropibndmidd(43): = 9.9 Hz, 2H), 7.38 (d, J
= 9.9 H, 2H), 7.3- 7.1 (m 6H), 6.8 (m 2H) 4.8 (s,
4H)00160]6 2I'¢ asdidion oF.42-(8.030 £0.829) mnbl)4n DOM (FnmI4Has added TFA

(1 n%l}?féré;_@? r%gg’gréz‘r F%t?(tug’e: %vgg gqci’:é(i’_ba% Fﬁzo’ms ie&%ngra%'g?e ’ fgri '3§ _réms HAqueous

NaF@It);, (008 6ds tHen addedHib, 1@H}caplivhn n{zQ&Qﬂ& 1’@1@5@%119&11xmre was
- 62 /091972 P / US2006/ 007068
conqquraae ute%wlq pyateyy and ghepieduct \yas eWachngﬁ; DﬁM_x@ ’V\BO mL). The

orgafdcRxtracts were washed with water, brine and dried over anhydrous Na;SO4. The solvent
was removed on rotary evaporator and the product was purified by reverse phase HPLC. 'H
NMR (DMSO, 300 MHz) 88.0 (s, 2H), 7.9 (d, /= 9.9 Hz, 2H), 7.38 (d, J = 9.9 Hz, 2H), 7.3-
7.1 (m, 6H), 6.8 (m, 2H), 4.8 (s, 4H), 4.62 (m 2H), 4.5-4.4 (m 2H), 4.4-4.0 (m, 4H), 3.7-3.5
(m, 4H), 3.4 (m, 2H), 2.5 (m, 2H), 2.2-1.8 (m, 8H), 1.35 (d, /= 9.9 Hz, 6H), 1.05 (d, /= 5.5
Hz, 6H), 0.95 (d, J= 5.5 Hz, 6H) ppm.

[00161] Examples:
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Rea R7a R13a R 2a Exanple 8 [00162] Werein R7a and

R7b are independently H, alkyl, cycloal kyl, hal oal kyl;
woros8a7and R7a and R8b and R7b can i ndependertT/ySmne/007068

together forma ring such as an aziridine or

azetidine ring; [00163] R8a and R8b are independently

H, hydroxyl, alkyl, aryl, arylalkyl, cycloalkyl,

cycl oal kyl al kyl, heteroaryl, or hepkeroaryl al kyl

wher ei n each alkyéhlD aryl, ary |, cycl oakkylrp

cycl oal kyl al kyl eteroaryl an teroarylsal IS
opti onal | y- sybst

nmer capt o, , &hd nitro
or R8a aq?i?ﬁ a d R ®R7b cart'® pendently or
togetheg ma ring Las an aziridrpe or azetidine
ring; do1 4 R5a and Rb Rat e i ndependently H, al kyl,
cycloalkyl cycloalkylafkyl het er ocycl oal kyl, aryl,
Exﬁﬁﬁgglkyl, heteroaryl, heteroarylalkyl; or each
optironal ly- substituted wi th hydroxyl, nercapto,

hal m@ﬂ W"ﬁbféﬁl REALRPKM are 3hde éndeﬁ\gj Haitlisyﬂ cydai@X Yhaldalkyl; or

Ik | t hio; optiagnal ly R 5b are connect ed
R8a@9d a atl@fﬂémd R awriydeppsently Wﬁwﬂéﬁﬁé‘)@f a fing guchs an aziridine
or afcRlRERingt OMs or optional ly-substituted al kyl ene,

al kenyl éne, al kynyl ene bridge of 2 to 12 carbon atons

Wn 0I69NCRE AT 86 240 OfhdfcRdEN1IG AR, DB dF AP, a8 h

ﬁt g [001%9 RRlZa d%te tg gtiydo%@ ﬁ9|1 V\tryl ylalkyl,

cyclp@ﬂlqﬂ giy@loqlk,ﬂ@lb h@tﬁqoptyl Iqr h@proatsialkyﬂ: whe@pkgiqch alkyl aryl arylalkyl,
0 k I

AR08, FAURNEY B B BN p R i

haloger, dyydnoxylaireydaptoasarboxyhailyhlaklspiky, amingand nirglcrR8aend R7a and

R8b%¥1¥ :Ré}') Eyri tﬁgé&)%gdenn gtlt %?%ﬁth(fr%tlﬁy zlt Hﬁ(g such! é% zl’lnoﬁs% '(%ir(l)enoar r%zcggd’ine ring;

am no,

o O 1838 Y B, 45, BRI s,

hetetgcyoalkyl, @yl,Curjlaldyl;! hetetda@ylMhbetSrobyldkytl;Bor Sadd éptidnily-substituted

0 S H 120 e HHH
with Tl Vet inite by o o 3SR gl s o o
optidribA§, RSk aist RSb Sré BonnSctéd bly lahl dtkyTene) alkerfyldve, hlkihyilend of 2 to 12
carbg'rcl: Ig?orrrn‘:"s c>><rX l)ptloonal'?y':sl\tllb/sti’clt}{eEd~ I\:Itlkl}vléng,/ al'léleéylege}! Eﬁk}(?nylelnelbﬁdggSOf%6 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;
[00165] R12a, R12b, R13a, R13b, R14a, and R14b are independently H, Cl, Br, F,
alkyl, cycloalkyl, hydroxy, alkoxy, amino, alkylamino, cyano, or CO,H;

[00166] R3a and R3b are independently H, halogen, alkyl, aryl, arylalkyl, amino,
arylamino, arylalkylamino, hydroxy, alkyloxy, aryloxy, arylalkylhydroxy, dialkylamino,

amido, sulfonamido, or amidino; and

[00167] Wa and Wb are independently H, Cl, By, F, alkyl, CN, or CO,H.

E o o

;‘ < « o % g - ® B 2 o ) o ~ I -« &

ElE| | & $2€ |5 |2 |2|E| 8 |E|E|E|&|&]|A4

E ?

119 | Me { SMe | S-tBu S H H H | H | $-Bu D‘S,;e Me H H H A

120 | Me | SMe | S-cHex s H| ||| 5|5 | Me|u|H | H]| A
cHex Me
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---~fte/o\\ N\ 47 0 0,0 g--~INO O'P-N O 4--0H

| 01- 0 48 o NN N--\N\ NIQ HNp Il NH 49 -\ 0
wW@2Np/0AR NONY O O NHO I | HNO -7~ 0 50 RCDUS20@5/007068

Nk~ VAN O NHO 1 I / H 51 Preparation of N f |

- Cycl ohexl -2-[2-(1-12-R - (3-{

1[2- cyclohexyl 2-(2- nethylan1no- proplon

D\

i’ndal Me

ERN I SR R RN ER S S R AN U

yl met hyl ) -pyrrolidin-1-yl]-2-o0xo-ethyl

- 2- et hyl am no_- propi onam de 1): Conpound (46):
[001681 At O C, NaH (GO@Wh%? g, 0.62 mmol) was
added to a solution of indole 45 (0.17 g, 0.56 mmol)
in anhydrous DMF (5 niL). Aft 1 h$/hLQnDetﬁ2D et her

(0.16 go and ong (0. 02 <005 ol )
wer e ded in i d suCE%sS|on ere i on oniﬁiure
was allowed tosTowWy warmto anbien erature and

stirring wd continued for -64 WO 2006/091972

PCT/ US2006/ 00 7068 /1§hx,jhe n%?ction was quenched by
t he addi-tioniof ¢ f#us NH4CLl and the
product was extr 'ed di ethyl ether. The

conbi ned et her ex®tracts re washed repeatedly with
water to renove excesg'DNF then brine and dried over

anhydr ous Na2 tered, ;and copee ted. The
crude product Wthq t) |a or med under
sinilar rea t&o con ons ( A5y, 0. 36 mol )

and purifi hyH nor mal (16 1&00
Et OAc/ hexane) to afford) O 18 g of 46 as a colorless
oil and 0.1 the nono- al kyl at ed —( ndol e. 1H NWR

(CDC13, 300 75~2°66~(m ,\7/25-7.07 (m
6H), 6-85-6.8 m ,41\' [, 3.62 (br s,
4H), 3.40-3"5 ¢m 48)) 2.6 2#) M2 04 (br s, 4H),

1.53 (s,

Compound (46);

[00168] At 0 °C, NaH (60%, 0.025 g, 0.62 mmol) was added to a solution of indole
45 (0.17 g, 0.56 mmol) in anhydrous DMF (5 mL). After 1 h, bromoethyl ether (0.16 g, 0.68
mmol) and #-BugNC1 (0.021 g, 0.05 mmol) were added in rapid succession. The reaction

mixture was allowed to slowly warm to ambient temperature and stirring was continued for
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18H) ppm Conpound (47): [00169] A solution containing

46 (0.18 g, 0.27 mmol ) in DCM (8 nL) was cooled to O
w@20080pfol72z0r oacetic acid (2 nL) was added and PE&EUS2006/007068

reaction mxture was maintained at 0 C for 1 h. The

reacti on was quenched by the careful addition of

saturated aqueous NaHCO3 and the product was

. . " : : ¢
. SEHL SR e LTS oSBT B8 RIS SPACh e oo
was axtrqetbdouﬁl Naﬂ;aﬁc}xtherf i Theemombhined wther extraetstweze adshed refehtedly with
v el R AR b o S0E5OL L,
concIRRL3, TT&&@udd-pr))dlﬁﬁ wAS céabined wRhlmatefiab forfnap pndeat sindilar reaction

i 3bs, (S koo i Byt 00

EtOAdrhex@hd) tpafford ) 0.18 g of 46 as a colorless oil and 0.18 g of the mono-alkylated

indo 2"@%}3@;’ 13' énéé (f’g }541}5@ %;1 tgfefﬁﬁ% E(ﬁt? ISy 5099 '(%?16?1) €356.80 (m,
2H )éﬂ@(trm 3 g0 Qdrs14m), 340l NOX, 4HD), 2.63 (m, 2H 204b 4H), 1.53
» hyI%ﬁ?F+|ng%F 3- glnEthyI?nperollan ) (rs g? S
8H -2- oxo-ethyl]-carbamc acid tert-bu , I ester
48): [00170] To a solution containing
Co IohexngIyC|ne (0.09 g, O. 34 nnDI) in
anhydr ous. NVP_( was added HATU 0.38
6 np Rplmqﬁqnm%{ﬁ On& 2 9@7 @Qmolbm ]@C&&(S,ﬁ;{a was cooled to
0°C Afﬂri@lﬁorla@ceﬁb Beid gj L W€ addkd afd R BTbA rdifuRN AR AHGEINVE 0 °C

was and the reaction m xture was stirred
for lflb rTlfeewthTWés Aesaehaddry the sarefuleaddition @f saiweted aegeus WalePs and

the Ifi‘&ﬁcf 5 SHAAEE WithaR0RX! THE E&Rbitdd ﬂ’ggrh@ E)p&’alcts d%?@ (Nash-gﬁ Svith aq.

nmbi ned ether extracts were repeate
NaH@@B,ebrlmodrreémywea@yd@ss NS94, fﬂtqrm and eonseintraies to afford 0.075 g of

47 a%? E%lg ry@h‘éw %lﬂzﬁ%%rudfe :ﬂrécﬁgte\g 1&@&1 dﬁ qﬁ ttﬁeaﬁeggteégt%% 'H NMR

product was pu 'ed" by Ror A
(CDCBXBODOAMz) T8.4AME heXBNa)57 t(a:ppaﬁf.b# a. QQ}EBH{)IQ 2087, @m (as 6%), 6.82

C zéflégrll 5, £63'57me w%é%%%(%ﬁﬁoqé%g%ég Pms 36 i

= 9. 37 Hz, 2H) 4.45 (m 2H), 4.30 (app. t, J=
64Hz 2H) , 4.18- 4 .12 (m 6H), 3.70-3.58 (m 6H),

dd = 14.0 29HZ 6 V\D%OO/09972 .
P.. 2ptlm dok ..'e Blutoxsycarbon 11n-ccl¢ -ac - lidin-2-
Lo 1 et MM racthy]ppyriolidi b yl) e
oxo L” -eaLba ie ACALh .. [2 (2 {3 ’

ﬁﬁbﬂﬁn DIOOy? fcﬁécl ohe 2( g{lg‘&?ﬁégq %1‘ Fo% lllgglheg] (020&/ Ig,rT(I)eFMh ¥nmol) n
anhyﬂly)ﬁENMP X2 Y)Y ®hd chdéd HXTY-3:16 g3|(N380Hﬁiij arff N’E}H&Hﬂmoapholme
%2} 00171% A solution contalnin qnshg' 085 S(H’
(0.0 2 il Ater 1 mmyA4Z (63 % 8- 16anmolyin anhydropp NYH-@imb) was
adde@@hd tHeZedbhibn \‘Yﬁ)‘étuﬁéd\d%dstﬁlrég f&hﬁi R85 QP HHhE WRSliluted with
maintained at 0 C for An addi tional portion

wateppndrtha pradugd yasyerragted éﬂt}’a‘ﬂiﬁthvh@hWe able enbinod; eher exiacts were
washét?1 'er'éﬁgdl? g{ltth%}ﬁla{O ! og}' e SREss' GRE bk, WRisd GV oy 1§a2804,

e care tion sat ur at ed aqueous
filteredy @ncb eagerdtateda sTheseruds prasticiiivastpuBfieihby ndime! pbasd |H1°éd: (50-100%

EtOAé: acpeg fod a)%}orcf;‘ ﬁbg? ?ﬂ%\é% or, esT ?E %N]\/Q?ES%&, ﬁ)r II\EﬁZ) 67.87

(d, J e qra2eni, EY,eTR D10 (m, 6H), 6.84 (s, 2H), 5.36 (d, J = 9.37 Hz, 2H), 4.45 (m, 2H),
4.30 (app. t, J = 6.4 Hz, 2H), 4.18-4.12 (m, 6H), 3.70-3.58 (m, 6H), 3.35 (dd, J = 14.0, 2.9 Hz,
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afford 0.068 g of 49 as a pale yellow oil. The crude

product was used directly in the next reaction. 'H
WORROAPDT 3, 300 MHz) 57.90 (d, J= 7.6 Hz, 2H)PCT/US2006/007068

7.31-7.12 (m 6H), 6.84 (app t, J = 14 Hz, 2H), 4.47

(m mnor rotomer), 4.15 (m 4H), 3.66-3.36 (m 8H),

2.80 (m 2H, 2.42 (m 2H), 2.04-0.83 (m 30H ppm

a |1 Wt t qini

2H),ﬁg”gfj?dt(|\|_§0n%tlhl ﬁoozllaﬁzhgﬁ 028?111%‘@7 QL £8D! 4l %451 B9 18H), 1.37-1.07 (m,
10Hpphmdr ous NI\/P (2 nm) was added HATU (0. 083 g, 0.21

mml ) and N-net hyl norpholine (0.024 g, 0.23 mml).

After 15 min, 49 (0.068 g, 0.09 mmol) in anhydrous NWP

(2 m) was added and the reactlon mxture was stlrred
2-Angino-162H 1 -[ZH{2 IO e , :
vl }mﬂ&x&h&hﬂﬂ-@ﬂunﬂol@m&yﬂ ammstidlm lt—ﬂ)-ﬂiced:lhh/dxvmmamne (FII%E

conmbi ned ether extracts were washed repeatedly with

waftdil7tjo Aeniutien eontaniag HB/KQ.0%r £,1008 mimoBdn BV (8 mL) was cooled

00 DRSSP LS O SSBI B gt

°C fogi Mithiar Areaiditionnl pooimei dfiTdAs(1(10LDBasgpdded arfl thé raantidn) mixture was

A BV N B e 000 Aot v

NaHGI(; . anll thd\MSd (&EDGEE3x tr3de Wil )EtOAE. 8Iﬁle(<ﬁbmbahe§ ofgdmidiExtracts were

wasl%c_lbé@tb(?aé% g\fa%[é’%% 3 guﬁ]ne? gg%d ﬂger %glﬂgdrou& %{%S (E)‘mf ?t%q;i and2 c'z)%centrated to

affmg %g&%g Of 49 ik aGld)e, yeﬁo@%ﬁ (3 érmie ﬁﬂd)iuct&a%ﬁsécﬁﬂlr&ﬁ}r 1n the next

react(1<§1 W (?DQ%(?’QO Mj—iz) $780 @ J %w Hz]_ZIﬁbs @1@812(}_311 6]:1@.@84 (app
t, JQﬁmHz, 2?1? 40 grQQﬁ{nQPPo?JrHerFQTI’SU(%?Q@ﬁ/ 999988 (nf\Vsh),12.60 (m, 2H),

| ohex
242im£ZHXZimil$$ﬁm9@HbMEuyl 2- (2- met hyl ami no- pr opi on
| am no- acetyl}-pyrrolidin-z- 'y
met hyl }-i ndol -1 -y) - et hoxyl -et hyl }-1 H i ndol - 3-yl nmet hyl)
-pyrrolidin-I- yII 2- oxo- et hyl
Amide (88 hy| ami no- pr opi onam de (51): [00173] A solution
containing 50 (0.0.062 g, 0.055 nmmol) in DCM (8 nl)
wa01E4 ol ki a tseluorCconfripmg N Boerdansthylalenige (Q.041 g, 048 mmol) in

RSP, GECRILIT V0 1) T S0y b
(0.024cdi0t23anmol). dieut amind 49 §¢0€gS).MahiBOD imAchydivas PIMRI (Rtnl) was

adde\ﬁ'aa;fid? fe@&fo‘ﬁ%%‘i&}qg %Ped fgp ‘1%6 80% tlgr glaxntul% Jvas cgluted with

Wer € Was
wateowed thenprydircd weis I‘daﬁz@@ﬁ wftln Idteehyb dtheanhe cmn‘maett ethérecktracts were

S5, P B R LS AL A i s s

filterbd,. dQdRcatraedWhThieecradd lpfbdhal \lv@!\bd’igalhgd)ﬁhh |111aitéﬁd1 @BrmeliHinder

mmﬂearea(gtlon o?n@%ggs JXZ%) g ?9? (lé% %@ol)J\ij pgl‘l 2 phaye %@LC (10-

100% IEtOﬁﬁ)lexaﬁe)&S a@foﬁl%iﬂig o‘fr’lﬂ) as 4 c3ﬁrlés’%ﬂﬁ’l 1‘H Nﬂ/‘fR @3]§C1:3:|)|2300 MHz)
(m
57. 8@%@ 7, gﬁZ( 23{), 1:.%7 765 G 6&-5 6. ms oH) g170((m, 2@94)4 5%(apB; 1, J = 7.6

iz, 05, 4350 5ty sy, 5T 6kt B Db gy o 22

(m, 2ERahp8-&$5 (R320H9; b51 (s, 18H), 1.33 (d, J= 7.0 Hz, 6H), 1.30-0.98 (m, 10H) ppm.

-66-



VA O0W O~~Rea- ((" NNNNReb ONNO / Rl4a R14b N
N Ra Ro e R7a Rl3a R13b R7b R, Rl2a R12b Exanple 9
wQ 0@&/M3]97:her ei n R7a and R7b are i ndependent | yP&H/US2006/007068
al kyl, cycloal kyl, hal oal kyl; or R8a and R7a and R8b
and R7b can independently or together forma ring such
as an aziridine or azetidine ring; [00176] R8a and

N—Bgé‘ & éx{/l[ﬂﬁpﬁ &e Irit Y 1'T|2-CO<M e%lyi-(z- 'el!ﬁwamir?oryljo nionylamino)-
aceR b Ardtitin-2-v ety Fo 1-1-yDXEo QA &M i {¥ihdol L e Wyrrolidin-1-
vi] ‘i—ong“ yl"’ieret}Wlﬂfnn- fo%al'ﬁl (st Ky, ~aryt,
Kyt — CycCt oal Ryt croar Ryl al kyl, heteroaryl,
an er
T RS bl B 095 B A 54 A i o
cooladntmd) °GndTrifleqroacetic afid Zama) R7as ahldd m@uhaﬁ@acm ngigtyre was

T T
aqudondeH@ﬁ)@ abd the I-ﬁ,rochlbszhs extrga¢baithk }EIQA@y'EhQ)‘mIMthdI drgdn;lc extracts

het e ycI oal k al.k roaryl
werd, SYGREE NS g Tt O L i e o SRR Mg ftpre, and
condeyiiatek y1[he credepriothact whaa bmgthfd b;anaswmn phaaer HBXZI (10-4009%|ACN/water

w0 35 RPN bt st s G aF o stk sl o towng, vahitizsin. B

Mar(pMsm 396 1Veliz)Dy .cand at K gl7eng 2H§1|’7r<’ﬂfk%dl £8€.8 = km)y’v smgu J=15
to 12 carbon atons or i ona - subst

Hz, gHWrOér{@, 2H). 103950 2hien: 450 K’y%%/ﬁa%é LT P 4dE 8, 2‘ 1t5dmléH) 3.57 (m,
4H)Cﬁ5il9ﬂs ?rhozfﬁ) %612631%641%7 2B (S © 688, rzbﬁrknﬁtzgqﬁsz?(%lml) 1.91-1.65

repl aced R12a

(m, RIEBp]. 55%]144:9 (maﬁH) RI/Hd.ak=7. Diﬁize@éhdléﬁtq%ﬂ (mt, IQH) B, F,
al kyl, cycloal kyl, hydroxy, al koxy, am no, alkyl ani no,
cym74lorEmsz[00179] R3a and Rib are independently
H, hal ogen, alkyl, aryl, arylalkyl, amno, arylam no,
aryl al kyl ani no, h#ir oxy, al kyl oxy, aryIRd’xy,

aryl al kyl hydr oxy¢” | a o, a . ul f onam do,
or ami di no, faRd /%}“M 'ng’e@ ently H,
d ., Br, , \al Ky i . af 4 ~~" py
RO .G.8ChGHN Me “a 4 a ®£ahk Va2 v
S-Me SP@Hex® S H H H H $° CRigx RS HHH &b 12BLMe
S-Me S-cHex SHHHH BetHex S-MeRMe HF H A

Example 9

[00175] Wherein R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or
R8a and R7a and R8b and R7b can independently or together form a ring such as an aziridine

or azetidine ring;

[00176] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with
halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00177] R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
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124 M2 SM SS(2RSHHHHS (2RSM M HF HA

EtOH EtOH 125 M SSEt EEOH S HHHHEO2RSE M FH
wWoi206/0962 M2 S-Me S-cHex S H H H H S-cHex S- MePdVEUR20Bb/607068
A 127 M S-Me S-cHex S M M HH S-cHex SM M F HH

A E 133 128 M S-Et S-cHex S M M HH S-cHex S-Et Me
FHHA129 HS M ScHex SHHHH S cHex SM HA H

onde, 0P AT SR SHRIS B b I MR w12

carbdB Atos & dicBallyPsubSitided] afkyl¢ns- alRenyBnkj alkimnyBine Hpridgd of2 to 12
S Me SiPr SHHHHS P SMMEH. 134, H H
carbigh pipgns wiets ofe b ot chitEh Hioms S B bl oS M

] 18, Mot ! eSS gl o
alkyt] citlbhiky] Syyabdexy, Skdvty, dvkindrllfldhiAo, c3a®, bt EOFH;cHex S H H
HHScHXxX HHHHHB 139 HS M ScHex SHHHH

S- 06A¥9]S- RBa hdHRBb tireAinddpeddvitly SI,Nildgen,Balks, hiyH aeylplkyl, amino,

aryl%iu{n% a%il%d%inﬁ Ey{ilfogy, %@o%sgﬁ\yiébgiaéﬁglgﬁw Ic?lyﬂlljll_‘cll_{alkylamino,
amid, kBfonSmMe, &t drhitinbl #dd 143 Me S-Me S-cHex S HHHH
ScHex SM HHHHA 144 Me S Me S-cHex S H H H H

S- ¢oda8o]H Wakdni Vb die inkiéfenbent(S-HVEC1 B EPMRyS, ENFCOLH Et H
SMMHHHB S 5146 Me S Me (CH2)4NH S H H H H

(CH2)AN S-Me Me \/E)E HA 2 H2|-68 WO 2006/ (091972
PCT/ US2006 007063§§t hef exanples: HN-R8 b | O R5b NH &
; * S G
¢ R Rb NGO 122, 318 |3 S g2 |s|g|z %
= & & 4 Ze{g |E |2 |B |8 & & B | R ||
122 Me S-Me S-cHex S H H H H S-cHex S-Me Me H H H A
123 Me S-Me S-cHex S H H H H S-cHex S-Me Me H F H A
S-(2R- S-(2R-
124 Me S-Me EtOH) S H H H H EtOH) S-Me Me H F H A
S-(2R- S-(2R-
125 Me S-Et EtOH) S H H H H EtOH) S-Et Me F H H B
126 Me S-Me S-cHex S H H H H S-cHex §-Me Me F H H A
127 Me S-Me S-cHex S Me | Me H H S-cHex S-Me Me F H H A
128 Me S-Et S-cHex S Me | Me H H S-cHex S-Et Me F H H A
129 H S-Me S-cHex S H H H H S-cHex S-Me H Cl H H A
130 Me S-Me S-cHex S H H H H S-cHex S-Me Me Ci H H A
131 H S-Me S-iPr S H H H H S-iPr S-Me H Cl H H A
132 Me S-Me S-iPr S H H H H S-iPr S-Me Me C1 H H A
133 Me S-Me S-iPr S H H H H S-iPr S-Me Me F H H A
134 H H S-cHex S H H H H S-cHex H H H F H C
135 Me S-Me H N H H H H H S-Me Me H F H C
S-(2R- S-(2R-
136 Me S-Et EtOH) S H H H H EtOH) S-Et Me H F H C
137 Me S-Me S-cHex S H H H H S-cHex S-Me Me Me H H A
138 H H S-cHex N H H H H S-cHex H H H H H B
139 H S-Me S-cHex S H H H H S-cHex S-Me H H H H A
140 Me S-Me S-tBu S H H H H S-tBu S-Me Me H F H A
141 Me S-Me S-tBu S H H H H S-tBu S-Me Me H H H A
142 H S-Me S-tBu S H H H H S-tBu S-Me H H H H A
143 Me S-Me S-cHex S H H H H S-cHex S-Me H H H H A
144 Me §-Me S-cHex S H H H H S-cHex H H H H H A
S-(2R- S-(2R-
145 Me S-Me EtOH) S H H H H EtOH) S-Me Me H H H B
S- S-
146 Me S-Me (CH;:NH S H H H H (CH;,N S-Me Me Me H H A
2 H,
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W R3a / N 11b R12b Wa 5 R13b R a N ~-Rlla R14b O
Rl4a . N4 H R8a Rya R13a Rl2a Exanple 10 [001811
wob@cebr7R7a and R7b are i ndependently H, al kyPCT/US2006/007068
cycl oal kyl, hal oal kyl; or R8a and R7a and R8b and R7b
can i ndependently or together forma ring such as an
aziridine or azetidine ring; [001821 R8a and R8b are
' ently H hydroxyl, alkyl, aryl, arylalkyl,
oﬁkpgﬁﬁgﬁ% cycloalkylalkyl, het eroaryl, or
heteroarylalkyl wherein each al kyl, aryl, aryl akyl,
cycl oal kyl, cycloal kyl al kyl, heteroaryl, d‘}?‘l ?
het er oaryl al kyl is optlonally substltuted
hal ogen, ~hydroxyl, nercapto, carboxyl R N é?koxy,
am no, and nitro; or R8a and R7a gnd R8 and R7b can
i ' ucb as an
aziridine or azetidine ring; [001831 RgRa and R5b are
i ndependently H, al kyl, cycl oal kylWwb_cy¢l oal kyl al kyl ,
het erocycl oal kyl, aryl, arylal kyl, hgtaroaryl,
het er oaryl al kyl ; ongach optlon%hlyA' (tuted wth
hydr oxyl , mercapto, alogen & Ryb al kyl
hal oal kyl , al koxy, Akyl tiR/@; orR,bopty gnal I'y, Roa
and R5b are cBsneciNe al kyl ene, al kényl ene,
al kynyl ene 2 12 CarbanRagons or
optional | \is ﬁtitgted al ene, al kenyl ene,
al kynyl gne” byidge of 2 to |2 'Rgarbon atonms where one
or nore tarboh atons can be,aeplaced with N, 0, or S;
[00184] Rl2a, R12b, R13a, R13b, Rl4a, and Rl4b are
i nde Sndently H d, Br, F, alkyl, cycloalkyl,
, al koxy, am no, al kylam no, cyano, or CIEH

- 6@0 ﬁg{e peng ercgﬁugﬁ %fh@g%ﬁg&gﬁ}k[ lwlgﬁ}oaﬁ?ﬁ HRdIkyl; or

R8aany IRﬂh lalyd R8mandR7b mnyh@pmrd@nﬂ)amycbgettkey Ifermi mong h;c@jrag Ry aziridine

| oxy, aryloxy, arylal kyl hydroxy, dial kyl am no,
‘”aﬁﬁéﬁﬁ éulfonanido, or anmi di no; [00186] Wa and W are

gﬁgg?ﬁd ;ﬁ 51% q % %ge aeéj(eﬁcgernlﬁy of m%ro% H?l daryl arylalkyl,

cyclaitlkﬁn ylyeloglkylallkidy hétyrems], oohet_emhﬂy;dllqok ydoketeyr @Qh aﬂctylmaryl,afrylalkyl
cyclg?lkﬁr é:%{(élgﬁ{()qglﬂylath%{g’oa%l, 911% 'n eroalr})iall%}tfjls Pss%pttlo%taﬁy-substltuted with

halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

Ex;

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00183] R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene of 2 to 12
carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;

[00184] R12a, R12b, R13a, R13b, R14a, and R14b are independently H, CI, Br, F,
alkyl, cycloalkyl, hydroxy, alkoxy, amino, alkylamino, cyano, or CO,H;
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al kenyl ene, al kynl yene, or al kyl oxyal kyl ene chain of 2
to 12 carbon atons where one or nore carbon atons can
wheooseploarzed with N, 0, or SO N C4 a ~~ ea c arar/wSoéno7068
va 147 HS M SiPr 11 HHS CH2CH2CH2 HH S-iPr S H
HHHA CH2CHRCH2 Me 148 Me S-Me S-cHex HH' S
CH CH2CH2 HH S-cHex S M HHHA CHCHZCHZ Me 149
Me (ﬁn SrEBUnd1RBb arlrd H1 Hhako ﬁu 1Ry Tk
B o N RRy 150 T S P T SR Bty g gmine
arylmmowemflﬁlwlﬁmm% h.‘/éﬂq((w’é#ioxwz RIYlaxy; @Iylwyléymxst é}aﬂmlammo,
amidh, SUBRELCHDanlafoFLCH Ve Ve HF H A CHOHCH - 152
SMe EtEOHHH S CH2CHOH) HHEtOH M Me HF H A CH
O G 84p 3 wMaunSviHbars HeRpdiabhis IEEIGBR EHAKY, ENcHe T Mag Ve
HWB]SCI—QCI—QOCH 15%r l\/bgl\/bcHex HﬁSZCHZGCI—QCH
gy IR bdisH16, tobBnHoR ECI kRS, MerSidil, Gy,
D R I e S R SigHge o
alkysvw@km% qhals 2@42@:!—@3 qarhqn EﬁfmSAor mﬁgﬁﬂquu@pb alylene,
TkehpléndVBIkyatktne o bR &%Mﬁk%éb&ﬁ'ﬁt&é@wﬁ@ &é\/&
alkefén ‘“E’i?%e LRI GaGTeb, Shah b7 HoC1) Srboituchmsivifee S more
carbsnwmh{xep edesh I QRr Ss- 160 Me S—I\/E EtOHHHS

CH? HHEOMHMMHHHA
£ = &
Elg| = 5 || ¢ 889 % = 2| & |&8l&g|g|lglz!|5
ElB| R g | = LR & 212 2 |B|2|E|&|& |
25 = 2
. CH,CH,CH, - S-
147 | H | $Me | S-iPr CHchcn | H | H| sibr | o | H A
CH.CH,CH, S-
148 | Me | SMe |S<Hex | H | H | s | cgiccyr | H | H | ScHex | po | Me | H | H
CH,CH.CH; S~
149 | Me | SMe | SBu | H | H | S| qpicic’ | B | B | S4Bu | o | Me
(R,R)' S-
150 | H | S-Me iPr H| H |s | cmcHOm | H | H ibr | oo | H|H|F|H|A
CH(OH)CH,
2R- R.R)- WR- | S
151 | Me | S-Me | peowe | H | H | S | CHCHOW) | H | H | Joo |- (Me | H | F | H|A
CH(OH)CH,
2R- 8:5)- R- | S
152 | Me | SMe | po | H | H | S | CCHOH) | H | H | oo [0 | Me | H | F | H [A
CH(OH)CH, €
153 {Me | SMe | cHex | H | H | § | CH,CHCH, | H | H | cHex Iél’-e Me| H | H | H|B
CH,CH,OCH <
154 | Me | S:Me | cHex | H | H | S | .CHOCH,C | H | H | cHex | oo | Me | H | H | H |A
H;
CH;CH;OCH s
155 |Me | SEt | cHex | H | H | S | CHOCKC | H | H | cHex | o |Me | H | H [ H | B
H;
-y CH,CH,0CH 2R o
156 | Me | S-Me | po | H | H | S zCHzg::H;C H | H | g | e | Me | B[ H| H A
R CH,CH,0CH R o
157 [Me | SEt | pou | H | H | S ,cnzg::}lzc H [ H | o | g |Me|H | H|H B
: C(O)CHCH, 5
158 |Me | SMe | cHex | H | H | & CHLC(0) H | H | cHex | oo |Me | H | H|H|A
159 | Me | S-Me cHex H H Ky C(O)S;H‘C( H H cHex I\A?I.e Me | H H H|A
2R- 2R- S-
160 | Me | S-Me | pion | H | H | S CH,CH, H | H | oo | ve | M| H| B | B |A
- 2R- CH,CH;CH, 2R- S~
161 [Me | SMe | oo | H | H | S Py H |H| joulmiMe| B|H|HIB

[00188] Further Examples:
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161 M S-Me 2RHHS CH2CH2CH, HH2R- S- M HHHB

EtOH CH, EtOH Me [00188] Further Exanples: -70 WO
wQo@6/0981972 PCT/ US2006/ 007068 Reb HNR b O _XeCNMHSIRBH007068

ONRI2b R 3a R3b/ R13b W X R14b Rya N * W

N Rlla Rl1lb ONHORlI4a | Rea R7a R3a Rl2a

Exanpl e 11 [00189] Wherein R7a and R7b are

i ndependently H, alkyl, cycloalgyl, hal oal kyl ; or R8a

and R7a and R8b and R7b can |mmepqp ently or together

forma ring such as an aziridine 6f azetidine ring;

[ 00190] R8a and R8b are indepegp Q Iy H hydroxyl,

al kyl, aryl, arylalkyl, cycloalkyl', cycloal kyl al kyl,

heteroaryl, or heteroarylalky”*hﬁ%ye@n each al kyl,

aryl, arylalkyl, cycloalkyl, cyclpal kyl al kyR,b
“heteroaryl, and heteroarylalkﬁl I\S*

optional | y- substltut§ with

mer capt o, carboxyl, kyl, al koxy, wg@

or R8a and R7a and bvand R7p ér,/an mdgp@ tly or

toget her for Bari ng as araziridine or azetidine

ring; [00191 iB arﬁe o Ndependently H,

al kyl, cyc N Qyclo Kyl het er ocycl oal kyl ,

aryl, ar&kalhyg het er oar Ee eroarylalkyl or each

optlonally substituted wi m {fdr oxyl , mercapt o,

hal ogen, am no, carboxyl, afkyl hanaIkyI, al koxy, or
Exﬁ% yh{hio; or, in sone instances, the R5a and R5b
es are connected by an alkylene al kenyl ene,

aI meﬁﬁ]enWthe 2R 0 an;h%{ﬁaﬁtrgﬁa eﬁeﬂxﬁ&ﬁ yken llfyl cgcloalkyl haloalkyl; or

i onal substituted a
R8a an&%m@ﬂéﬁgb 4ndi Rithecan findependertly ardogetier ﬁdrmmsnmgwmb apmeaziridine
ormgﬁﬁﬂpgﬁgcarbon atons can be replaced with N, 0, or

[00190] R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl,
cycloalkyl, cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with
halogen, hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and

R8b and R7b can independently or together form a ring such as an aziridine or azetidine ring;

[00191] - R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
in some instances, the R5a and R5b residues are connected by an alkylene, alkenylene,
alkynylene of 2 to 12 carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene
bridge of 2 to 12 carbon atoms where one or more carbon atoms can be replaced with N, O, or
S;

[00192] R12a, R12b, R13a, R13b, R14a, and R14b are independently H, Cl, Br, F,
alkyl, cycloalkyl, hydroxy, alkoxy, amino, alkylamino, cyano, or CO,H;

[00193] R3a and R3b are independently H, halogen, alkyl, aryl, arylalkyl, amino,
arylamino, arylalkylamino, hydroxy, alkyloxy, aryloxy, arylalkylhydroxy, dialkylamino,

amido, sulfonamido, or amidino;
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S; [00192] Rl12a, R12b, R13a, R13b, Rl4a, and Rl4b are

i ndependently H d, Br, F, alkyl, cycloalkyl,
wohyaeoxyw72 al koxy, am no, al kyl am no, cyano, orPCORB2006/007068

[00193] R3a and R3b are independently H, hal ogen,

al kyl, aryl, arylalkyl, am no, arylam no,

aryl al kyl am no, hydroxy, al kyloxy, aryl oxy,

ar Ydoqbﬁylﬁysd@gxys ofdcatkyl am no, am do, sul fonam do,

i no; WO 2006/ 091972 PCT/ US2006/ 007068
[O 3 &, BRF, akyCEN, cPR195] W is H 4, Br,
F, ﬂ?ﬂoﬁg] , CN COéH fOOXéG] b is absent or H,

al kog19610PR1 W@ lalsesit! S tELL b d bibyly-sOy@inaEdy alidey,| hydroxyalkyl
al @xyal kyl . [081557] Wb anlcT?l @11 a tyosget her arldg ay yallo

alkogpalklyl. al kyl ene, al kenyl ene, al kynyl ene, aryl

aryl al kyl ene, al kyl al kyl ene, heteroary
hel®MYEr y WA 30 %ﬁl@ toggthes 11 bordh AAliensy b‘&ﬁwweﬂkwﬂeﬂe, aryl,

rylﬁk(h)éﬁee rb‘?ylalﬁill Wﬁéﬁ@ NEsteririly MHeRAB1ARALR, ¥ o bfichdlly-substituted

car bon atons ere one or nore carbon atons can be
alkyleng) alkaylong.t eﬂkmylege chgin of 2¢lg 1Q carbon: atoms whete ong {5 morg, carbon

X A4 162 M SMe ELCHH - S 0
aw%é&%%ﬁ‘w M HHHD 163 M S M S-cHex

Ll f'\

H

H-S§chHex S-er Ve HTHH A T 00198 IT'h
.. rmmrzal [ ag ceI | S § viat i on of the cagpases |as:Lz:ch| gveglﬁ < | £
E §h_rcgjgh at || €ag §t§/® *lwdegndenﬂ redhdhi $ng Bchzare | 2 | &
initiated by di casp but riesulfq in [the g
actHvaty g{_\ of—¢o —exeett--onef—{et-feghpi)—caspasesy
162 | Nien| S¢glj m fio t ¢ IKFGHENc| Hac i|vabed Sr?ﬁch’ghi dmH | H D
163 N\qunﬁwllhﬂn r8f grrled tlg0 AESHCHEH, | Bl (H {SicHex i SMepl Me | H | H [ H [ A

pathway'), the “extrinsic death pathway' is a
mechani sm by which the caspase cascade is actlva ed
vi d00981 v mammghancellg gtvriipl O Hregtaspasesals cahigyed; tiough at least

twoCflibpeTAP rn%ﬁam %mhcﬁsaﬁflnﬁﬁﬂh hyy @ﬁﬁﬂ&o&aﬁ%ﬂs&c"tﬂd Ei‘esult in the
DR4," DR and T (as well as "ot her ers of

actiagon gefoenmmagn @chmme (pfé@ém @%S@alses Thia a@é‘?%?p&ﬁd%ﬁ@hmme c

actlllflt&?ﬂlgalaﬁl (gmtimﬁr}gfeg as TreSRRGHsiidath pdh WA ) bl fextrinsic

O- caspase- eat recep tor i nduces

deadamadwmt is\aampahanism dyyeihich the casmhwtmmﬂy ipactivefedriiarpciiyation of a

deaffly ?ceé? ?P%ﬁt@& §nlt cefi ln%%? ea%qéﬁl QIQPXF ath% e??o%?m%luﬂé DR4, DR5
re the recepto ca en ac

andeTWB®10fas veedls pasthsr (reabpa sa- tBe TI‘H;‘ groﬁ)), ofagydokdse raveptbrs). The

corr%.%)sc’) 1§1ge hganldrs1 Ia%eI ’?ltlgﬁ, E,?& JIII\G?)& r&?&tﬁx‘ﬁ?.” lBtinc{ir?g E)P gro-caspase-S to the

death receptor induces auto-activation wherein the inhibitory pro-domain of pro-caspase-8 is

cleaved and removed. Caspase-8 is released from the receptor and can then activate effector
caspases (caspase-3, -6, -7), and as in the caspase-9 initiated pathway, the result is the

proteolytic cleavage of cellular targets by the effector caspases and the induction of apoptosis.

[00199] The present invention is directed generally to Smac peptidomimetics,
methods of making Smac peptidomimetics and uses thereof including methods of making the
peptidomimetics described above. In one embodiment of the current invention, Smac
peptidomimetics (herein referred to as'Smac mimetic) act as chemopotentiating agents. The
term “chemopotentiating agent” refers to an agent that acts to increase the sensitivity of an
organism, tissue, or cell to a chemical compound, or treatment namely “chemotherapeutic

agents” or “chemo drugs” or radiation treatment. One embodiment of the invention is the
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proteol ytic cleavage of cellular targets by the
ef fector caspases and the induction of apoptosis.
WO 005091977 he present invention is directed geneeEUB3006/007068
Smac peptidom netics, nethods of maki ng Smac
pepti dom netics and uses thereof including nethods of
meki ng t he pepti dom netics descri bed above. I n one
enbodi nent. of rrent. iny i on, . Smac
ther??@b‘i“i EramROsiPR OX anga:éel?nﬁnern& err e % emgggga?@%%f the imyeptign is the
ther@ehn@amqioarrmpoﬁ aeSlhacammnaglcagbmh san ddnes a tleshivpotentiating agent and a
tiatin ent" .refers o an. agent t
biolqgiaf R Pieeier e S BR e i oy ot PR or B et is o
methdd of edHibitify Amoh gmmlatn ﬂﬂﬂmﬂﬁdmsﬁﬁng ] Bﬁiaﬂpéﬁndﬁmhﬁéty: Another
henot her apeuti ¢

! cheno drugs
embp GERERYGLO 1T BHPH B Ao RO TAHB BHOT SIOWIR G v/, BrAdstering o
Smak Smithtic and? a%ﬁ@ﬁ%@%ﬂ&ﬂ&h&?ﬁ%h@%@@&/ 60 éR%foradiation.  Another

therapeutic conpgsitiqgn _of a Smac mnetic. A further
emb@‘ﬁﬁ’@@ﬁ Fehg ingentioRds ﬁ\?&?ﬁiloéﬁei’-tglgt%@“e'ﬁ%wlhﬁ &3picpicby administering
Smat ORRRHcS | IO fprésemt B eifioiBhlble oMih CRARLBE twS a@biological or

chenopot ent i atl ng agent and a biol ogical or
cherpotberenenie agsainrickeragradietion radi ation. Anot her

enmbodi ment of the_ invention is a nethod of inhibiting

t utR920Yr ol spreferred gRbedimanirifihes presanh mveantigrgguitable biological and

- t I ] I .

chexﬂcﬁﬁérh&gf[% H%énks%?fst‘%? gaﬁdﬁaéﬁ% rcm?{t‘%r&ﬁ’fﬁ' fvﬁﬁvs‘,in%er%ﬂeﬂ?s include
alkykating rigenter plagt alkalowdsc amfirtemérc anfitdoticshiantimefalolitss, topoisomerase

0 i er

SSRGS, AT s TRUAE, By AL s e
compiatfiesof theseh a cancer by administering Snmac minetics

of the present invention alone or in conbination with

a H080Hgi lmanotber endiodimxnh ef thp presint invgetim, the cells are in situ or in an
. 4 i i e i of .
1nd1xflﬁtgﬂ,g{n§gféeﬁédn?agt\} %%&ggg}fse%tl <% @%?&1% n?sg&{ngxgia Cﬂaﬂp&%{ﬁr&ﬁ% composition
comptisnD b tnrgpetidally effgetivesaniduat of the reacasimeticstvhereid the individual

oncurrently with Snma l met i i ncl yde .al k tin
maySEORGE IS snctiriad s SOE baifigh i SitPouRispy dff hifment of o
neopaoliferadvafohdldgss Patho i S@IlE AR DE a mxﬂdm sheh & Byt d@ommlwﬂo bladder
nts, NSAIDs, growh factors, cytokjines, mtot

a
cancBf PSPt o1 T ol 8355} TFHUSH (Aatp0RE o tancer, colon

cancef) Obigian ecrniaesil,l Fafl @hcdr Qepi@ng Nineladvaat 1y@iphohlde seRbhE, and
re.in sity aor in an indivi uaI and th contactlng
com@inglipns hexgof. o Hpwenepyheerlls May plsp bR gmEopplize {epgpsed in tumor
cell GROSIi tion conprising a therapeutically effective
anmount of the Smac mnetic wherein the individual nay

be [0p2¢1] e CdmicommREHIa P Blso B8 usAtts eRstetoifAthé lis@BesO M addition
chenpt herapy for treatnent of a__neoproliferative

to apgatoRis Kdefgsts fmad ioyerrse defeats in the iy tarclimiwele selfrsqaotig, cells of the

immhd sP¥m | &l L8 ngp@()s1sb tfdREe aRA @&%‘fderekar fPplayC &N role in the
pros ate cancer, ung cancer, pancreatlc ancer

pathegesesis ef avtoimppne Gehens. Avtpiomine dveasisane charpsterized it the cells

of t}%aiﬂ'gllﬁfrl]lg tSP il tp?(??ﬁr °, gﬁkb%ﬁ%ggealﬁs\f qf{g hn)gﬂ%% lg?l?sr a‘h‘&'lﬁo]]eéﬁ“él or directly

er S nmay
attack riigeies sdsiiltieglint thﬂdcstlmeﬂldlsofuh@uttem A datiwre oﬁhbde sclﬂrd;alqnm cells to

202 t| C e _use
unde it Giopiedee BB andoteop o A5eal3 "ok bnaypspyadon
havef Bfwﬂdldleﬁtlﬂddmmr Sutmdﬁ)fn&ﬁt &sea@est hehaky lsysteymt duglsi efythaing&tosus or

tive cells of the
rheumatmd art%%%s
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i mmune system due to apoptosis resistance are

considered to play a key role in the pathogenesis of
wa@oioeiogmyone di seases. Aut oi mune di seases ar e PCT/US2006/007068

characterized in that the cells of the i mmune system

produce anti bodi es against its own organs and

nnlecules or directly attack tissues resulting in the

ﬁ.)i)&#{g n Of P?%Ae g&g %%tgégeﬁ,g,‘ %%g%tl sl}lée gglanallty (_Pr?lhferatmg

cellsmach sisetﬁdmtdfmny aftoxtrimmnel idisemss ©r di:emsa:wmch areapsigdnd & apoptosis due

to thrai %rg)ggégs%{éa @E?%g gr)e}'g%nnéllaegse cr)]lit thL ?esz waﬁ/u?{gix%tgﬁg Examples of such
autoinfiRuiieedisdasesaintindé biisare -1no8 livifite? (10 6o SR 7hseases such as rheumatoid
PCT/ U 2006 0070 0020 one enbad] t the o
ot URRTHE PRy PRI IR 0 SUoR B SRt R ppdidipe, gealcinosis,
RayrShﬁh"sSsﬁ)ﬂﬁJiheaseséﬂ}fééﬁl Qysrasilitau temalnlgfédﬁﬁaﬂl &ﬁﬁﬁ&m@dﬁsms vascuhtls
di seases which are reS|stant t 0,.apopt 0Si s dug
- (Moghye Wesgphes shpgriggren apadomeyenpladiscagss sy @S%ﬁﬁ wdwme

rapid-pRIgA8hE FlorktABRpRELO hnd Hebraadippd TR SlofRASERphritis type
. include but are not limted to collagen di seases such

11, epdocripe disgases epchapstipperk fiabetesy ggt@}wrguqelm%endocnnopathy—candldlasxs-
ecto@errﬁllﬁp aRbLERY %APﬁ@EDP aﬁltoﬁfflﬁﬁﬁ@ NaratiyP&EiEmS %@gﬁ&(ﬂfs anemia, gonad

cal ci hosi s, Raynaud' s syndr one, esophagea
insutfigiene  idiappthicr Mosbusi Addisen’a) hynsehyresisn/Mashimaio’s thyroiditis and
pnm%@ﬁﬁ%ééﬁefnﬁ sl&%fs@éé% g%g%{ggg n?m%gﬁ lghﬁ’g rbgﬁoucs ﬁéﬁﬂﬂf@fﬂa therpes

| Seases SsucC syn
gestatigpisd bgldm@fsgsbulhnga ghd ngrﬂuﬂrrmn gpmfomnes majog liver diseases such as

pnm%ﬁ@r?%nﬁ{ 9 S, Lﬁ&%ﬂu\ﬁg c%l?@t‘isu la&t?m- hg t]% gatgtysgg;ee- a’utonéimune

drSedsessucn a
hepagit$ yeado pnmaqp@lelngsmgaﬁﬂladglasl rssuroaalt digbesaywshicld g/ssmnm[)teysclerosm,

myaétﬁan i3 ﬁw)"ﬁb%‘gés einhcsg'ﬁ\? (a(,b'%}rﬁ 2% rynd q“%ep 2P uueﬁ I\%eurk())mgotony, Guillain-
Barrddgthdrome S(MitllepBistiiey rsgadbme), %ﬁﬂqmmtsmdsomayﬁmb@nm geganstation,

atax@trj ngsg[;?{)y@/x%?ssggye g!lﬁgﬂ’dé%f %‘ileﬁélﬁap@gmf‘ é}ggﬁsg%) Flgﬂ as autoimmune
hem&lpmdﬁfei’fﬁd ydibga it thr@ftsocsidferis irpaaaMatbut We@]hﬁﬁ 1ﬁﬂajcﬁ)cius diseases

liver diseases such as |I|ar oSi s,
W‘thééﬁ"ﬁia HemURBReIRRfIpRssuc %&gﬁ?%ﬂ%é‘* $3§ Sg358- 1,

hepatitis type primary. sclerosin ..
Wé@u tr}?%?“n??&ﬂcaﬁ%ﬂmﬁﬂ’?’é‘@%%@@o%%sﬁe%‘%y &’ﬁ PEGSE ér%V ention include
a th&ﬁie&ﬁ&ﬂy SffectiV¥ ABlHANYFA GhRVhBneti@@ 864286 fEm and a pharmaceutically
Lanbert - Eat on  syndrone, acqui red neuromnmyo

accepiaple |CAITIRE, VEIgFAiT: they TR ShEChs /bR ths actiniy Oé%ﬁ%ﬁ%as promoting

apop¥dsisl f -ATBIhes YRBb@ARNt 6€ ﬁ@bﬁleée%r iHRABHE LA EdpositiRh@ ¥bRaining a
opsokl onus, sensorlc neuropat hy and achal asi a, bl oo

theragpufivalie sifedtivn ameunfunfcy Smemmimefisnil dosage fore #nd 2 pharmaceuﬁcally
acce 9?19 P&kiE:C i NoppRRaM % Iy Cbﬁﬂ{gﬂ:‘df ?r (MRRBHSra é cN@feht and/or

. ectl ous di seases assocCl at ed aut ol )
radiothesantyi ovhsreiudie &tsa%nmsetldvaﬁmusathamdtﬂdﬂag%sn dABetiwe, promoting

apopkogg?agé ]enl'l:> Hﬁﬁg&%e&%&tm{wsg OftRe élée%ﬂo%‘f‘?g{}l? oﬂ@rb; §a§?(}ﬂz%?pt}h ©

ent I nve ude erap I've
of .
51 0 SIS T b i Do R0 BB Bing Stmag mimotis
are amormtompassddnb rtltespresh&t lavmtmn tyd ofclude bitAdPe nothlirsifed to combining a
[ in apo her .enbodi.ment . of th .
ersBi TR S BE ARSRL L HeOR BB PO " SPmRGFgeally acceptble
exipiemter apeuti cal | y effectlve anDunt of a Smac mnetic in
dosage form and a pharnmaceutically acceptable

carrier, in conbination with a biol ogical or
chenot her apeuti c agent and/ or
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radi ot herapy, wherein the Smac mmnetic inhibits the

activity of an I AP, thus, pronoting apoptosis and
wendvangiony t he ef fecti veness of the chenpt her apeTusm06/007068

and/ or radi ot herapy. [00205] Methods of naking

phar maceuti cal conpositions containing Smac mnetics

are al so enconpassed in the present invention and

Ei @(ﬂ an%ﬁ)oﬂi%en{ bitht 8 ehtRONGOMBapduie c@mposmon for promotlng
rapeutically effective anount of the Smac

apom»sllsha gheppartwa](be eiffecgize p og;@@é,gﬁr@é}ce‘oepgg@r@p@m that lmldm at least
one %%GQO%n t o?gI{h Pﬁ%%@l CQ]Q %Q%AP QR 208 her lethbBfliment the IAP can be

e Invention a thera eutic conggé]tlon
MLAAP. fir owwtiter egbedimpt s @Pacanrbepb?a%ﬁtoir eEtR-3 By prcgnbodiment

ptidom netic that binds to at |east
the Caﬁ’kﬁ’mu trfj‘?lone %ﬁ%om ment the I AP can be XIAP. In

gglﬁﬂe nﬁ?ﬁdé&?&% of iR 1%1’3@1‘:181? R1sB emcl&ée el ‘ﬁ@thohrbf 3&@{1@ h patient

can be clAP-1 or cl
withf aicdndition emheﬁdli tiveraef whenein Iad!ﬁ?m@aﬁtl@eom thtexapmémlhpeffeyb& amount
00207 Errbo

of 2, 3K & hélpmtup Ctlls ﬁ%}”ﬁ‘eﬁ‘} 38 r?ta et natth a cong3 k’ F‘?)Ar?H gﬁtlﬁgggs fo af
least 6iRM1AOf Imbes @nm)dadmt theQJAP &b bnX0AP alnt dmeﬂlap@mhqdmamt yhe IAP can

f v rmun e om (o
be I@Lﬂﬁ%e :[Ib T £1R0 %?t 5 %b q f(;.ﬁ;p% p %glr%ther ?mbodlment
the QAPd&nt Be aﬁumﬁle asP opes. | Ame inethod ens;nmmerremmdeh thel ¢dcurrent

can be Xl AP. | n another nt t
i 120 PRSP RERoA B8R o gy ot lmited
to, ‘Zd agBnts, Eﬁﬁrﬁd"lﬁfoh%ﬁb@ﬁﬁ- aritibéoticd\Ptag@es,odormonal agents,
|peIAPtlﬁ[i) The rrethodn%further |nc:Iude[JrIH§bt
mongglentlr paiodicad EHPLTHERdSormER g bitors e IRPOISOTGRFR tors,
top&%ﬁ%fé%@ B RRBHE QHﬁgﬁB&o&ﬁﬁm%%Felhy teellfar @b wihi fAdté8 Ceytdkénes, and
l'ating agents, anti net ites, antli-tunor

non@tpmldgl otiroSammatericemponrssnonal agents, nonocl onal
anti bodi es, glucocorticoids, mtotic inhibitors
t ofeN288heSmee mimefipy Brer preforably GdETmgered dgeefchtlve amounts.  An

effe#:my Dhdf S thhgmmmgggﬁ‘éﬂaﬁﬁoﬁlwtaﬁme,c&l fopdtRdr a0 Wrther doses,

actors, cytokines nonsteroid
produsts the désinedmespousy. dbispowiawelv 002 el i e PrAgHssipe of the discase

I I
n B, ALY, R DR PAL B ATNDE B e ety
or cmagmg theoonsbbg%m’rmevemmgﬁlfe hisehssrordosdiion fromorpgereiags Adis can be
r.ed respo

L
0.0 prgfkgrmbldyy to 1000nvgky @sr h@l tit mgexﬂeeteqh rtlmg dess mmmg‘ froth660-500

mg%lg é@iﬁ?e §Lﬁ‘r§£{gﬁn %%tralsbiyalg %avepmbsgy &ﬁ% 0 el.lflalrpS 8{) 1(1:11%édre?£1%11 and in one

or s&Verdl aBthisiRtion et 4y, EThelministiation ofrthic ISatis peﬁd@ﬁnmbﬂlcyqan occur
i doses of act iive conpounds,

simpiangeps pwjth.qsHpsgyen 090 O R ‘béﬁera%fbefaw of gaCE%b"é*ch i‘mg as the
chetnBfbra g&ﬁ?ﬁ %gérﬁ‘ BEFabEtibd Qkifkks BGystBR/t& the\Snlak pBgtidomimetic.
Ssuita , preferably intravenously, intranuscularly,

or [Omb?dﬁ{ p&letay,, ro@tﬂﬁ deelﬁﬁéhtatﬂﬁ if @N@italltrials will determine specific
adm ni strations per The adm ni strati on of

ranggrrefer pempld rapeticceldath o eh YR a%é’atugn%mﬁ? administrative
prot%b@sﬁﬂl%%mgt?atloﬁ to Qﬁécﬁ‘fc fReROGAPLEGHBRYI & withidieBebtBR and safe

so long as th chenot her apeutic agent or radiation
rangsge ndsperdings on htbe Pptiens monditioh endrrgepopepiceo i il cadministrations.

However, the ultimate administration protocol will be regulated according to the judgment of

the attending clinician considering such factors as age, condition and size of the patient, the
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[00209] In general, routine experinentation in
clinical trials will determ ne specific ranges for
waopaoeoedo7t her apeutic ef fect for each therapeut PCT/agEN6/007068
and each adm nistrative protocol, and adm ni stration
to specific patients will be adjusted to within
effective and safe ranges depending on the patient
Smaé PEidbinRRLtid Pteh SR IS AMBMASST thOtrbdtnltAhd the severity of the disease
. admnistrations. However, the ultimte adm nistration
being, frgated o | Fopickimple. R clgsngstEEmER (<t be fgnacopeptidorjiignetiprear be oral
; |
S P U0 gy el TR 1008 /6, GRSyl s0
to 600 0w/ 4.1 o7 WP fos2@odray 089) dSrides fesps.i tdomiluset timor growth.
. ¢ .
tter BN BT B Py (e ron 319 LD Bred Vs DEBIATTIE 306 0 moy afo be
useddosage regi men of the Smac peptidomi nmetic can be oral
adm nistration of from1l ng to 2000 ng/day, preferably
1 108210p0dn thy/ eveyt thator eesponsé an alshjedds insoffS30t atpthelanitial doses

LR ok kvl ded dases: .
k8 8 5 O S8 ) IS g o
may e elployed ofthe brterd thet diespatientttblemeceopermitl. Maitiplewd@ksper day are

o be used..[00210]. ln the event th a .
contfbdl REncRfevs, UEprire S5 bt cBBOUngt Bl o graimum
dose gosﬂﬂ, tél&l’piﬁj ﬂh_e}gl:ighhi;t%&r dodé)aa‘ibrc(iﬂgl‘ ’_co&fofdlﬁcgh}eﬂﬁhh/juhérgéiﬁf Those of

. dos a different, re localized delivery rout
onding AL NS 8 il S Bt kAo T pon & Fower dose
or tolefabRrdaBCer pedivaltréasond byl Gpickd seasond ©f fof @tudllRany other reason.

contenpl ated to achi eve appropriate system c | evel s of
coopIIUNdA vERARIdEl ddminiStrativni UL MO 0ailablells THe faftflular mode
1 a h{;ﬁ hi (%h(git safe dose according tq sound nedi cal
selocted o tPendtfe o> PRI PEFHIEK Pliomiotheprgetite, dije) felected, the
severitf GE sl RAditioh BYRY Gkated BR the d@@%b e&uirB®Yor | théthehitid! B@Bacd. The
| ower, dose aor tolerable dose tor nedical reasons,
methﬁ%y Chohe gneeation. e gasHAlY oFPeprlgpg.y may ubg Ipjackiegd @eiRgrany mode of
admihBRGRR thdt (OBddibally aeEdile nRhnf Fhi hdkié fHat %dF&H teﬁﬁct‘%@ Fevels
avaj | abl e. The_ﬁ)artl cul ar, rode” selected w il depend,
of theypctive geraroundspwihqui sausingtclivigh b unapeenpbleadugyeatfestsd Sugh modes
¥ Vel i 0f: 0 n r
of BHAGHER o, B8BLLbY ek I SN Ry S
inhalpgionh dirg-pefitonerd, inhigvesicalon patpoteeal abutys. sPsateim §paremtyralieincludes
j ' e adm pnjstratjon that is
suoe i, R B AR T B e T Bt are
particifailyctitable foemapeses of the hresemt invergiononpounds wi t hout
causing clinically unacceptabl e adverse effects. Such
nd 8@ 2] oin embndspécs of tiei ioventio |auSiegc feptidamienctiots Hésntitiedcherein,

. . |, ..rectal. opi cal, nasal , ..intradermal.
with i ot e SF Bioto b, & SnmP BB FRETE S Maporberapy, docs no
adverpaly e affent alnomailt éissuedhevttiler mensitizirgnttemat " célliCltvld@®  additional
sybcut an . i ntravenqQus. intramuscular, or. infusion.
chemp AR BOBP THOF S aleatol PHRTE 6 vopsst by Py fywould
appeas What 8&atsel d@1thip i@ Specifd inti@d RPEKE, niadkedhll @dverse side effects
002121 I n one ; sPect f the invention, a_Snmac .
such %% BPPHBPH%%Y?S&C‘% B & chpdsetc mupErized.  Ugeforbby thy eomapsition or

meth@ i ddsighed tdDAINvOGérBlzaiRn SMBEREN O aRHH 1oCthd ABBhSth&apeutic or
radi ot herapy, .does not adversely affect nornal

radiatiqnstheragy byfdmanigierng ef lepsig paition of dlel Smecopertidomimetic prior to
chem@t\hﬂg‘laﬁéuﬁa aby &SI RRLARe Ut infd r%@i’a il OcHerQ;S}Q: Qr\?l\@g(lgls anc]usion of

I1'e not wshing to bound by theory, i
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appear that because of this tunor specific induced
apoptosis, marked and adverse side effects such as
WO papposopz i at e vasodil ati on or shock are m ni nP@EUS2006/007068
Preferably, the conposition or nethod is designed to
all ow sensitization of the cell or tunor to the
chenot herapeutic or radiation therapy by
m ni teﬂ
chem BB TSt oy 15, 1t 5FeERE R Ibe e (REmpTBE rosimon, to e
potentilie tigaymorldetl lqlhng‘astiheﬁmahpcmdymmﬂd/ or inclusion of
-76 WD 2006/ 091972 PCT/ US2006/ 007068 chenot her apeuti c
ageoms] Mmyltdreative cﬂlndxdé'ntnems phathe afrenthimverdiiona Sma¢ imimetics are

.reginen to f.urther.. po
acmifs e et B it ABc S e g ot e o
secor@TthefAbyesalested f frddi] eradiatiore Iﬂterapy;/ @intnuostherSmng Cp}rmtodgnarms therapy,
e ad %te thn nabination with a second form
chemgeRG PRI i

ut not limted to second

t t ed di at t he
AR RiEgteRt e BayRAR RS  Rlph oo P grapp o it
Sma&ﬁﬁﬁ’étﬁﬁ&ﬂa@ﬂﬁ: dnpeh@ajeuti¢ Qgeht 4t @pﬁciﬁo@ﬂyﬂ ta&gets tumongemc tissue or
i nati

apeuti c agent dm ni ster
colls G elud B RPSHOLTE ey B A B A UEF 0% ApBor ppiotcs
antimeRB6lithd, Gkl | tpdisn@edss ihbibRérs GRdlhding IaRfetenifd, buselfdns camdplatin,
i ncl ude but |s not limted to al kyl ati ng agents, {ant

carmygtigg,| @lmmb% icispletin. eyrlapBpsphewide; dagathaging.ahopmebyimelanine,
1fosfa§’ﬁige tlQlBQétﬁ@ nﬁ@l@ﬁﬁaﬁ NhédRidr@hanihé) C&ddﬂblﬂﬂl E}Jr&,ra%aﬁﬁfb N@reptozocin,
busul f carbopl atin, carmustine, |'or ambuc

temogqlgrmdg,t th;ptep@ygx[amgmp ﬁ@qﬁaaglf elpnesdd alquqﬁ@;an, pachtaxel tenisopide,

vmcrﬂﬁ?fﬁngitn@lxﬁm@l Wd@?me, lvfnel%m@ IR eorh RS id BGom P&, P RALRRubicin,
| oret ham ne, oxaliplatin, procar azi ne,

epirubicing dtydrospinma, idamisito| APRIBCInG ity arpepne,y plieAnssicing eazathioprine,

capecqtgﬁlﬁé a)éﬁgl’lblﬁé ogﬁgﬂagﬁ? 'fﬁlhﬂ%l %aﬁuoﬁﬁ'{a!:ﬂt fhﬂ)ég\hmdme gemcitabine,
’i ne, | astine, vin

mercwptd)]mnaé bi me:,thdtrlem:mycmciaradlae,t i pempizéxed, damm@stam,m thioguanine,

rub|C|n hy. i,d r blc
camp fe atly r{;?}‘),oéécgn lgll(llp)élﬁ%e@‘ﬂ] 3832 2 1nooéa?}prt]<ghecglgglﬁggtb an, glmatecan
diflombtachn| Boxveybidy,t eimbicig ;dafrdhlkdﬁ;rmlmmﬁnmﬁ | mitoxautrewsd, llgxoxantrone,

f ] oxuridine, . bi ne, nercaptopuri ne,
mDVﬁ%?ﬁﬂ@F@%@Pgm g%&? bi ne, pemetrexed, pentostatin,

t ot t opot BNR 13
5O TorGe U R asioot tPRERERCS BF AapEibleted Stourenty
with dilﬁlhtﬁf(bﬂieﬁt@é\mc Ggosa. Ubil@innoth@hpy bincludes  itgbaradimirdétation of an

RSB L o R0 o AL GBS SFcon,

otherd8&fd ﬂhbﬁsﬁed"ﬁdaﬁy RotiVae (A e sﬁdéﬁm of SifRfedPati@itCatidlcBMbingtions
w t h i nmunot her apeuti c agents. | nmunot herapy i ncl udes

theregfhe admi ni stration of an |nnunolog|cally actlve agent
sel ected frombaci]lus Cal nette-CGuerin

i 0@k Bharmgaeuicah eqaivogikians: s 1t 1ae egrﬁv@é}mqn&gff |the invention, an

' h S %ﬁ&/ﬁ AL
SRR G S STuABeCkoA RS 07t Rlr Mo my

be adé@dm@csr tpj dong, with o fellasving Bieradminigfation ef p Spaa mpigstic. g fhe term
“phatﬂ'ggéutnhﬁgla% %ﬁ:ﬁ)lléjgdrﬁé‘}l’ as @ ?%gé‘:‘? '}x%?ﬁs:’&ﬂe Ghore comﬁglble solid or

t1-ne tic agent |n |at|on
liquidatilders) dgiuq:rxjer ott encapailatimg substhnces whfcblarq;wltn@e tﬁprgidmlnlstratlon mto a

humandnf'h gl%nr aéa'rr?erxl” 8&10?68 rgz{rrlllcngrt {n fgaxIl einérgcflgﬁt, natural or synthetic,

with which the active ingredient is combined to facilitate the application. The components of
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"pharmaceuti cal | y-acceptabl e carrier” as used herein
means one or nore conpatible solid or liquid fillers,
waléoaenios2 or encapsul ati ng substances whi ch arBCT/US2006/007068
suitable for admnnistration into a human. The term
“carrier" denotes an organic or inorganic ingredient,
natural or synthetic, wth which the active
the I_Pﬁ%niag%glgéleéﬁ?nggg Eglllsf]a%% C%R%bé %Sgﬁifxtg?ctg%}ngl%d %Pﬁll tlhg %dl&:ﬂles of the
predeail invSRDAS ARDWED aclt dtberp as meneett suclh that HEROBRI dd Mesaclo® which

woléaélg’éhpngﬁ\} g’??lf"? g’r‘?cd%ﬁ aﬂl}?ceuéxgﬂ tg%‘ .o | |e(r:1 u laefra g; etr he

SIS e -
delayed ireleasy orfsﬂﬁﬁihad reldase ddiwm&eswteﬁmsiﬂﬂﬂmofthet h‘fﬁhvenng of the Smac

nventi.on are ned.to j.nclude tine-relea
vepliBEti® Pesisar 3o W0 Bith PRSP S 1o Ted RpSfomep of dgsite o be
treasddc A Shiaé pépidogi@hdticaniy g wbd ihé@nfiiegon WEPLAdHRTH ﬁﬁd/bxcaddltlonal
occurs d with sufficient tinme, to cau

antiggicer ChIBETIoTh (P sS1eB eeme can Fioid Egostod sfpgisirations of the

SmBEFHpti QTR denpdBid, PR rdaSiBE chriVeRidideUd Sld L6 eW dnld the physician, and
radi ati on and/ or addi ti onal _anti-cancer chem ca

maybrprtcutarlymspitable fop eqtain comprsitions of fhegiresertdpeation
adm nistrations of the Snac peptidom netc conpound,

i ndP&AS] nYlamyivren b Frlese e Sé'%t%‘}”‘%élle ay#ilgblerpad known to those of

ordRBySkfll @Mhe &0 end ABY bO BseB3h teCldhRkd O tRélblesiat fhvfeﬁ{on mcl ing but
certain conpositions of the present invention. [O %ﬂ

not \hmifed \ip eBolner dpges sesteney |sv@r yass pelydantiderglycelids),| amoévoxalates
polﬁ:‘lﬁ’rol&%ﬁ& t%oyégéﬁm‘?(fes, 0 gx?{o\éﬁéé' | gs %&Eﬁvgﬁ/%l an:ﬂud and

used ‘I A t he conte e pr I on
POIYﬂﬂngH@Ph gMiaecapspdes ofjthe foe‘ttomg MmcoM&eg dyugs @resdescribed in,

for g%’a‘frg}ﬂ@% §0i>§€( N@Ctj '09?1(?3 yﬁ Vle }, te?no pa(fsqy mc u{lﬁtges%ﬂ%lylgler systems

pol ycaprol act ones’
thatyaes: Vihigdel mkl}lblgtsyamls sla‘blasi ph(ﬂ%tbrolpdio}eaﬁai‘vy elstersl esd fatty acids or neutral

fats 1\1’4}’8{ g‘s: g{&g&' g g%d? I&]{)%lggenfdg ! %?%Q%éﬁ%%é%%gts Con c smge.ms; peptide

basdsl, @E’Em&O@ax Derltinge rcymggesieé nﬂﬂa& aging ﬂ@ivHﬂiﬁmﬁDbhnd@b }dﬂE Excipients;
S such

syiste at are: cl udi .Ste
pac 3IG Bl il e P o Peslf g iRy biktgomited t: @
eroslitﬁial S‘y@ﬂems firivBich URtuctive doRIPOust is @Bilaihéd mGl WER WitHRSS matnx such as

el | ast t
thoog GG 4f a8 P NORoRITHED *CORBIb b LF Dot S2Ei5Hgend ©)
dlffﬁ‘sﬁIﬂMB @yytamain %féﬂeefnsao?&ﬂ@ cBMpoRInE @E&ieatepat tal @nkp1dd8RE from 2
npl ant s; i q@ghe i ke. Specific exanples include, but

polyg}eé SHh 29 ip §J.S(Bay- N@s( és&%ﬁﬂ agd % st 80n Tatsiddifion, pump-
basddh@rdatd dBiver) RPRHC ah Be QAL Snitedt w}h'ﬂ:haaré ﬁag?ve&rhanIaﬂtatlon

natrlx such as” those described in

@315]7 5Usc4®16aﬁﬁmgléhn SsthhBa %és@ﬂﬁ‘pl%t%@% E@%&sﬂﬁﬁe ( E%ng—term

sional systens in which an act’ive nponent
releftfé»r Asatsed hereiny weansribetl the implant fis @nn@ructpdmla]ldrearr@a@m teagleliver

therﬂﬁﬁl‘i’cf P89 of fhe YetRre 1ﬁ)%¥:dlelgk}§r at Fe85%0 %12/? anﬂ ?%O%% s, JLong-

I'n addi tion, punp- base war'e ive y sys
termsastainedirelesemisnpntavie vhll-dmevathahosedf bukinaryXith itt the avand include

smnggﬂﬁ%gieE§§m8 S%&kﬁ ﬁﬁrnwsustalned rel ease i npl ant
desira efrm release, are used herein
h s constructed and anged .t o. .
[ib3201" e PRk BT cbBpGARHE EevROn B BiifL i wnie
dosagm formt anﬂeWbe&ﬁepimgdsby anycbf phiccinethadsl welbbnothalyia . thd &0 9f pharmacy.
term sustained release inplants are well-known to
those of ordinary skill in the art and include
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sonme of the rel ease systens descri bed above. [00220]

The pharnmaceuti cal conpositions may conveniently be
woe@seniverl i n unit dosage form and nmay be preper/e@d200§007068

any of the nethods well known in the art of pharnmacy.

-78 WD 2006/ 091972 PCT/ US2006/ 007068 Al |l nethods

include the step of bringing the active agent into

association with carrier that constitutes on

Al preiheds Dglade BieySPr Rl b e 5HVE RERT P SSSOPANGLHER 4 camier that

condifiResCARRRR Shdrk QBsesRIEingRIIRARI R Gxipienttn ﬁl%’eﬂéryl @eCcompositions are
Intimately bringing t active conpoun

prepazed dvi mﬁoanlyvanfiﬁnfamatp%hﬂnelngéh@ peifve cqmppynd; iptagasseciatign with a
Ld CQrﬁﬂ dividedPRUB, caftlRe $68, hid NREECFSRELYsary, shaping the
hquﬁlﬁ nqler gﬁf plr odeuct ' [06022’1 I'n one enbodi nent of t Ee
mD¢mwent|on the dineric peptidom netics descri bed
above are combined with a pharmaceutically accepti, bl

exil@928ht . I oezappdimsnpekthe myeriiothe ésp@lwpu%n?leﬁl%%‘f?ﬁcﬂbed
aboGEHTL Bnihedl v g? gﬁ?ﬁﬁ%h@&il& Ycdep@iti8gpient. St eril e aqueous

preparatlon enopot ent i ati ng agent (e.g. Smac

Eédb? 2l da&?jb&% tionéRhEdbld Bor pﬁ’lreﬁtfe?a'i Ahid AR PBdrfveNibitly include a

€ recipi ent. This aqgueous prepar ation
sterﬂagqubcsls mwmpmpfe@i cheowpetagntingng aganh @ Sree periioinetig), which is
pref%rabl&altgl)t%:ﬁ% rfid B! ofVife! t)e@%w"ﬁgenﬁﬁs aeous lﬁ&ﬁ%’oﬂ gmay be
t erlleln ecta preparatlonasorm
forrﬁulaiéde facdoeding| Jte dinatgh em@hrbdatusmg suitabls Ldispersiricoor Wattiag agents and

susl?eg&n% )%gel PAL :sgetnaer ianl elc%ﬂ)? "f‘%%};a%gli %lsg n%alff%gt s?%ﬂec’ ﬁljéﬁ%{%oe’ solution
or stub;&nam enptaalidnetome hiacdneesal yresicapblee difent oasolveny, fre example, as a

R P RSO, ot e SR g v

emlﬂd)}}e& add ¥aRf)IRiasdriscvdltioy, ﬁﬂplbﬁyﬁd sadium chbdride n;bludlbn In addition,

endi.n nedlun1 For t n and fi xe
sordf. TR b re GBS REALD FRRIEA 3° & RO A oIRGB et For tis
purpdse %y GRint 4REd ofl Mayad Enipléyed 1rfcaid|il}g @ﬁtheﬁc mufdondi-glyeiides. In
may be used in the preparation of %ﬁ %able C
additiopy ﬁa@f aciflpgueh 2a Pleisrpcid ey B Bsefdp theyrapparadion Of {Tiff arrier

fonhﬁlﬁt'f&iﬁvﬁlﬂ%§ forl Bfal, %HE@%IB@{S; inBthPenodd] ThitdnsisEidir, @RS adlﬁﬁhfbtratlons
e found in Rem ngton's Pharmmceutical Scienges

can thbfoygch it Rewmingtones, Bhasmacqufical isicapes) dlack dawpding Eq- Hakion, pa
whlgﬂgﬁu{égdn gatté lﬁerﬁﬁ] b #SdnYirdd oy RSO AR dIer et 0. [ 00223]

enot her apeuti'c agents. Chenot herapeutic
aggMﬁSFUAB@ﬂbﬁal [ BbmothS Epdutc GOGHR n@ﬁén%hé%ﬂeﬁtlé B&nts suitable for
sent” i nvention, tnclude but are not limted to the
usechlemmhmpfaiple (it they @nesentd invemtiase dinglpde’ ytlease not limited to the
G
cheégﬁ%ggé“iﬁ’ ntgvI d%}]: ﬂac% gdel ﬁﬂo&ﬁﬂ mﬂaﬁ%‘cbf%g§ 6Wéltgh glslféltcglzz% h)catlons
Sixtheidition, Crai® qusntaatl,e@hmysér of éBSéﬁﬁfe(ZOD‘h) h«trsmemomcmtw by reference
in its negf e Zf arli;?;ei erp?c%éd%%%@% Ch%gl%ﬁl%{ Egl{t? cﬁ‘hjés 15 n%’lﬁ& l]tﬁatlng agents,
antlamtabeliteﬂ;rmntlammm iantibictiss, plaatderited |pmhhcgsrmdh| cztsstasmh, eizymes,
nes, ynmes, hor npnal ents su
horgPRAL BB 00 P 8RO R B IEGH B SRyR AL 2R 23 gisplain, monoclonal
antiBbdEEY, aﬁmmnor?mnmﬁhg) l@}nts sacH hdll(ﬁfégieﬁmls,:dﬁ}iwaldlﬂncgrbﬂﬂn fagors. Other
ents, such as interferons, and, cellular

ot oo P SO EIPEEIAa S iplods Pt FBPHor and nonsteroidal
anucégﬁé”%em%ﬂragyt OthePERRAbI chéiRdiHSpeitit Qbdnss inElbddiohesisménsd I and

nonsteroid
II inhibitors, kinase inhibitors and any agent capable of activating the extrinsic or intrinsic

apoptotic pathway or release of Smac from the mitochondria.
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anti-estrogeni c anal ogs. Qther suitable
chenot her apeutic agents include toposionerase | and
wo koosobiobt t or s, ki nase inhibitors and any agenpCT/aEpE06/@07068
of activating the extrinsic or intrinsic apoptotic
pat hway or rel ease of Smac fromthe mtochondria. -79
WO 2006/ 091972 PCT/ US2006/ 007068 [002241 Specific
exanpl es of suitable biological and chenotherapeutic
agd8P234li n8pegiie, cxamplesr of rwitable rhielegical oand: ichgrnetherppeutic agents
mch%:cfér m{%}é ﬂb@hﬁ‘lﬁm& c1slﬁatfir1 9&1‘1{:&%& BbN‘[ﬁ) & H))uroﬁ-%t‘n@(ﬁﬂjﬂ €ytarabine

, genci t abi ne, net hot rexat e, 'daunor ubi cin,
(Araig) cgemﬂt@bmﬁ, r@l@&fﬁﬁé%th,aé@nembtcupdoé@mhwln, dexampihagene, topotecan,
ctosf, rpEel, VAIRHAS bnfifited, WRAILRD TRIME, BicPlifn Bt alpha
and t bed | oms)d ehalidoutides| qnﬂamalphalal herOtbgrespekific examglése of ofuitable
p ude ni
chex%&h%rggéal‘taic %ﬁgg ﬁc,‘ﬁg{d% glﬂ:; %egn %gtﬁs?a c?s SG{):]'L als c%cl%q’hg%) mlde, alkyl
sulfmatespsntnoaeaﬁ:as eblhy]eml’mmsn elsiazenes, ai@lates antﬁgdmdtsa purine analogs
oni,sts, ti mdi ne, anal ogs . ]
il SR ee reaBiticyP Bty BleRSeins. PRy it “HERRRaRp. pligamycin,
vmqal alkslons,i Eplpod\bplliylbtoﬁtiﬂsgltmd@ gﬁﬁbmﬁi@mdsym ﬁdp@ba'gi%se estrogens,
t axanes, ocorti coi ds ar,agi nase, estrogen
endigii o pesting TG B Borofiss PRPAAH, IR uboxuRehs Brocarbazine,
mitd¥sdel mﬁmaﬁ%mta%ﬂé , @arbOPILID ¥ iidk Bfsond) nndE162A aitEbodies, levamisole,

. nmitotane exanet hénmsl am ne, car bogl atin,
ntepferpRS AMPHUYKES: THEFRSEIP oMY SatgrasBn eShemethersrentis gompositions also

inclhd¥! &hérehMBers, | i, €5th UkANFRATL,| & S 'TNE @fifdrfamily of compounds or
SargranDStlnl ChenDtherapeUtlc COﬁpOSItlonS al So

agenth gycliche R§tCh athicheipdise synthesis of chemekinesyfoHowing)iptravgsical figgatment.
NSAI-IN'_S ﬁh‘}p glkd Bubed 1ﬁfcoﬁlgfm96m%h e SAKERE Iﬁetﬁ:kl Q)? tlﬁspréqr?t invention

I nduce synthesi s of chenoki nes follow ng
and imw rna%lﬁ|8@191|ct1Yera@étnn@ﬁ@Iectlvrx|§m>®%miﬂytogﬁ, g@iquélblﬁ@é aofpgpib.
conbination with the Smac m nmetics of the present

i n\RRFlonRadierhienany protecolide Additienallyi iresexprgl method embodiments of

the ?&Eeer@ gjlnge‘ﬁ{l %gbc@fﬁ éggﬂ ’]:Héllé’lgtqcs theﬁlggl %%7( 'bp u@&fj in connection with

chemehtidiation ak lother pancsletr@ﬁabntrm«bth@ﬂs eset oliimhabit Gmudr cell tggowth. For
t on t.i t . Ve oo

o8R8 SRRl AR, REDLIIATLTRLL B ASHAP o Wolonsing

radigt@mc ey pant exft camndr pcacﬂnemtotos cammxbl ma:hgnmhl ¢alls ik uswiinble efiol use in

embg% meg% of Fh%:presg 1?351@?% pégthougﬁ {E}qéo%%glclégftﬂg%%ggé parp of curative
therapynitdd ditgasnfnaﬂy aseld @B a pallipiivet treafmeng dere cmfeelatnﬁﬁmssmle and the aim

control ual nt. cells.is sui abI for use
s FE AR PRt Sl NeHioTErB PR RpLYEe for g FBRGH of tumors. i may
be Usédl h@tﬂéeﬁrﬂﬁhh‘y ifSer&Pyt EN SISO o@ﬁmﬁﬁrﬁ) ddfnbérer @lioWRrapy with surgery
t her apy, IS occasionally used as a palliative

and/pg fapywﬁé? goshganmen worsyEraisdyyith Rgther®y frebresss cancer,

prosfa@er ca%?z’éi‘ﬂ%&ﬁﬂah@errl@a& af necB@Qﬁc@Fsh §}511%E’Mo%§al GRS, rﬂléﬂdh‘ﬁ&ﬂcer and
he treatnent of tunors. e used as

lwnm}m%ar%a e Apppy 1Stcom§10alysa@pb@mﬁﬁrﬁo the lecahsidreca mvolved with the
tum&adofeérma quatwntﬁm&%&efnm aang/ &&@quﬂgﬂ R6ARY -1t Ffossible but

mbst common tunmors treated with are

uncdypraersto givanediotherapy & thatvhotealndis or entitetskin @eer Ragigtieh therapy
C | u d er—an

s IS SRIEIE o AT 58 3538 oIy eSS TR sman
frequcmt tdhees | ablowl heabbly ael&tlmnvtol gree hack hrepimang tdamage 1rﬁf1¢tah by the
racifg 150 BaiCBsiolt i aipiProby, sl Pest Ry Rttetheb b Rletherapy,

radi ot herapy to the whol e body, or entlre skin

surface. Radiation therapy




is usually given daily for up to 35-38 fractions (a

daily dose is a fraction). These snmall frequent doses
wa@bkéoewivenl t hy cells time to grow back, repai rP@DUS2006/007068

damage inflicted by the radiation. Three nain

di vi si ons of radiotherapy are external beam

radi ot herapy or tel etherapy, -80 WO 2006/091972

PCT/ US2006/ 007068 r achyt her a or seal e ur c
brach OO P PRI OBIRERY S5 B AP I i ace al
sulta%feeex%{)les §fjﬂr$aﬁjﬁérﬁ pﬁ?ﬁ(ﬁﬂpirﬁtﬁe plesdnt @Rl The diffeaices felate to the
resent invention. The differences rel zi\t e to

pommcpfﬁhq)ﬁd@m PTGeaelterpel dhoweds te body, il a¢2 ocbong il soure

radlétﬁ@am radibictife HRRHEIOIHRE U NaaahIRM Bﬁt—!ﬁﬁl@arapy sealed sources are
radiot herapy has radi oactive material delivere

usuajly estariad Ipter, Byhile psesled spyrcendr apoctadipiq s bady Aéguaﬁfra‘?on of
the § ﬁ%&qbingﬁ@ﬁl 2y Yo ﬁdﬂ@&%&h&%ﬁ%ﬁ@ﬁm %@cnieﬂﬂ f6tes.
e body. Ad

_ _ m nistration of ‘th
h M AR iR Yir iz Utiy 8F atSQnacCtQt%iJé ﬁ&nGAWPIWaﬁJ‘ a potent

1
th at nent protoco ' ?)}}226 The rel a[)l ve bindin
Smaaﬁlflmnilut (Enoy 12) @ﬁﬁéﬂ%i&ﬁéb@%@ Kigwre) 1) Thisdiggregsyealstthe marked

1ncr%§ggaur A Qﬁéhl i tgrht $000b bid B I%Asépoielhgrsl}ab i BEMEnty 17 relative to

Ure reveals the m I ncrease In
the Smavdetrageptidei nity, a 30,000 fold increase, of the Smac
mmnetic Entry 17 relative to the Smac tetrapeptide.
[ 00W227] THe hedf lifel dff3eSméc Brirdetics, Bitret.i Bty 23t and Hntry 123, was

exarE'nt #ha ra% ﬁl%qVEcﬁ)tseS}réa %gc% S sfmm%é@%@f“g}é&l% %&#lﬁ‘te 2 sﬁg\gs that the

O se Tor eac
temﬁ’mb eliminlitédn Habfdife iserprtd Blmim)afna’wiyrﬁahmmlfoh thlefSmlaic fnamle’scsuputh Entry

to I OXi 6 hours for the Smac mnetics, with
1haﬁwgﬁi}ﬂo¥eﬁt§§fﬁg¥t he Iongest hal f - Ilfe [00228]

eutics/ an
gdr?ggé] aﬁ{aw? tﬁn c c?nhog et eg p%sé) O-Snleo 38{@ n\k/satand radiation
indubé‘l @papXdsisi b}sadmvﬁﬂngl thé exthiasic oapphsid appait lpatiyays, and since Smac
si.nce Srrac [ i hi

mimEiit G (TR, Oh AP OSSN GOE 5L RBS Bt arRYE theblock in

apoRtei) RS |c§mbfhl§ltﬁ)nC@Hblhdﬁﬁithdﬁe{pe@ﬂics/antl-neoplastlc agents and radiation with

chenot her apeut| s/ anti| op [ Cc agents adi ati on
Smag; pifpetiho ReriAHY tagfrcaéﬂ%@ ﬁg?lg?%sc aﬁflw l synergistic
effeé@ 6f ém&&hﬁneﬁegnmtﬁ Sdriimor] GhehvMMrdpaRticSape Rk di fahblGof dBlefse &irfor cell
Smac minetics with comon chenpt herapeutic agents,

lmeSa wasnedecisl and, aynsesentalivsr cerpeunds j fromy YAEQUS @leshamitiic aflgsses of

chelﬁftﬂérgﬁe%ﬁésaﬁé Wl £YIRMNESafidrOarY fksle@US Mechani stic
asses of chenot herapeutics, as well as gamm

r aggoata) onAVﬁrlﬁ)uI' ﬁ/ﬁt’legsgayL Qo %?e%ou%zlgscﬁgéﬂ’ b)w_ﬂns%ﬁ Sﬁé B.,Mielsen,

Hansen Ni‘el sen,

S. EEra?lzl/ [ﬂ%ggs,’ &K@%gfg.} (r(zmg)gg) A@etlzqdmﬂﬁoqm—m Cie §1chpgrated herein by
refeég%e 1%%? )ent?rgv\g ety g@% fﬁgt@%ppzﬁé BthedYa %{ cEife rv@x@ﬁsendnnspb&ﬁc effect
§ us e

erentiate tween a speC|
on ogl rk$1h3g hp Sampeuimktics. eBriet SKePVelerdlls kiar¢ pasdedoip Fmell plates in

Mc(%nél_ ?qc urBI Brtalgm 310%3?&@6@% nsglallma %g\@%ﬁt(g(?ﬁ&)en& %]% ?nd 1n?ubated

overipii #1687 <2 rTha r&kfodmsr; tast (caﬁp())ﬁﬂs pere addéd 3t vamilswnwbmtems (0.003-
vernjght at 37 C. The. ne , test.co nds.wet e

10 E5eR 86w wre Teolenor o rOR poSBhiRl B saBichatiters of

Smgﬁjﬁgm Wagdnt W§ﬂ%£&ﬁd & ea%l? w@llfaﬁd the %la@é@%etré ﬁB@ateﬁ%t 37°C for 3

: mcroliters of 5ng/ MIT r ent was
hourad dé thetend efithh ingebdtion meriads 80 ph@rpletgrswé' O &iap a@d@é t%ﬁach well to

dlsscﬁve celPs an% the optical density (OD) of the wells was measured using a microplate
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hours. At the end of the incubation period, 50
mcroliters of DVMSO was added to each well to

waolesobwe2 cel | s and the optical density (OD) oPCT/N82006/007068
wel |'s was neasured using a mcroplate -81 WO
2006/ 091972 PCT/ US2006/ 007068 reader (Victor2 1420,
Wal | ac, Finland) at 535 nm Cell survival (CS) was

cal cul ated hy the  followng equation, CS = (OD tre
readg PO R0 B FinbRcigh T3y CoBITHEbAE) "alotiied by the
folld&'}iﬁ?&iugﬁgptry 116 was tested using an ovarian cancer

cel ine, SK- OV-3, and MRC-5 cells were used as a

nor mal cel bseqy Rated v iRarBOPBNEoIWHRE) XN00% 116 is
100, 000x nore effective at killing tunor cells then

negmbBye SAR fdhsticBhthye] IR0k ABkstéd @ding ArlloRirial @BhcR) cell line, SK-

cells remain unaffected. [00231] The EC50, defined_as .
OV-3panddVRG-Tesile atste ued ahe poraal sedlsdonirel- iFigwygeh sheyws (hagniry 116 1s
1008604 ¥Rk Biectivb GHhdiihg) GunhdieccROitidn ® &ddols while normal (non-

dose-response curve crosses the 50% CS poi nt using
tumeyigepisipeadls pprpaininaffestsd. r esul ts suggest that Smac

mnetics that bind to XIAP can be used in t

he
t r €Mt Tt EGaon defined; astbe dag mm@nagt?t Esulisyin 5.0% CS, was
derigﬁagj'ﬂ"ocglﬁgilaglﬁg flﬂggpig?aﬁ&@ &H&Qfo?@ﬁ%dnﬁécur&eocqgs%gs] thé\B0% )@fSrbomt using

e Staining-To show the ability o )
Gragad Prismndhesesgesudts svepastaha Soye orxingtics Abgi bizidrfo XIAP can be used in

the %ea%#g bESHELLithG b mfo%t}a & if bahthRbnah dﬁ%&%ﬁﬁ&m
riefly as per manufacturer's protocoln (I'nvitrogen,
Ca d, ; . -t 07 Varkd oy
CERBAAL R PRI SBIE SBLL T HOELRe ily of Sme
mintetiemntoriedupe @gorftosisn Arimexin 35 fiyorgacein dsothigeyanate staimingawasoper formed.

. el ]l s wer n._pe ted S ed kN
e o SR A PSS SRR ARS8 exoss
varipusaiohckinttaniang of Smawmireetie e d 8424 hrd end thbi reproypd frami theassay plate
and. .ipcub d for ,1 hoyr. in the dark .at roo .
by Eipizelio, SoTE ST Ao E AP AUHEASPaa S pufer (supplied by
manbfitfuedt). ( 20@exid )V was pidpitiuradodide trerecadied tolliles, cahprepdigtions and

TR N T TR R TR 2 e

buffsit (200 @hywa BEDLRIA 1@ 8achaslwes sftle BymPlaN@¥ieWhklyz&l dindditgely by
and anal yzed by flow cytonetry.. The anplification in

flow;, pdomeitir di the PRSUISE i EnaceinirReticngReRtpss Yyas strongly promoted, as

asschR8 ithyl MBLRA/PPsElnip drRdind - Qee@ bW ecytonhdd¥e! Thd Siliplification in the
quadrant) by | AP antagoni sts ‘as conpared to control .

numpers of| gpeptelic el nngia Yurositiyelprapidipm dadide giegefve - lower right

qua@RRPHOTAP & %oﬁﬁfs 1 RrlpRel 88 oGl W& RIsORRpLAICR Afd due to the
- necrotic cells. O_O.?_33]p The chenoppotenti atl nﬂ ef f ect
indughercofrrpppipsit andgionyia increapingthe peapogiontpd nedigticecellpeen

shown to be resistant to the apoptotic effects of

TREO0233]a Eheethsmapotaiating effest Sepac ninetin usinganelenomacge|lythat have

rads . . Gt i t,e [ :
SRR 58 oA SN Bt O LR AT o
(ChawlhSadkst. (lianCancecBed. (200h)k, Aweyefor cehprtifordtion (MShaessay, Figure

enti doni nety,c. .0 i nventio Entry. I ,
4 R BT DAL E. 55 L St can LY it D BEd ity ¢ Smac
peptifordifeticSsfethe vertioncEmtfy 1, adonk heauells oere resistaand thesintiproliferative
whe ntry 1 was. us i.n conbination with IL there |, .
clfeqii ot 7% Se TBIEFio L, DuBYoRfioR paba Ao s Fagty ok, WaS ed in
comBinht@dt witleBRIALTLL hgre was a 1000 fold increase in the antiproliferative effect resulting

in a 100-fold increase in the cell killing as detected by the corresponding loss in colony

—
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in a 100-fold increase in the cell killing as detected
by the corresponding loss in colony -82 WO
wQo@6/0981972 PCT/ US2006/ 007068 formati on. A choOr/U81006/007068
peptidom netic (Entry 62) failed to synergize with
TRAIL and results (data not shown) indicate no
antl proliferative activity of Entry 62 alone or in
inatio

oSS, e 0 0 S S 0 S

(datal h&xadho®)k indichie rEnztntiypr&E&raﬁk/@ Activity of Hnary| 620alowe omitiloenbination

oSG, FRRY SRR B A MIBR e g

hour321 Tréa@rﬁéﬂtt ®@hi Bntdy 412f10bdné AL TSR b dfdueé Oshgtﬁﬁcant apoptosis
after 4 hours [00234] The abl|lt% cells _to

(oppF AT 5F e of P P18l vJﬁsCOQH%"It’y% sempipatignaph ROZr ¥ Eniry 121

resuRQNG @O RLhQESe & a /;fro;Pt%ué?Qdm Bfferighoufxe presence and
absence of 0.4 ng of T L Briefly, «cells are

seqdesh)at THOMD IR lok SelRab fov] viaBld calodids Wad Anafy2ed B addingvarious

m  of growth nedium The nedlun1|s rennng af t er

conqepigitops piohie corarriad i the persenge 4Bd dpserreiiet T meeh E%AHt Briefly,
cellsvﬁfé IsQUdSd aC PRCENRE WellSn M 2GkaMRImAER 1 81 WF IsbowkROontdiRfah. The
ter 72 hours on test, the concentrations are
medrmmoapm afterp veanbfowt hpure agfl rer&ﬂceg it Bmae dnigneticsT ple various
{ o (o
conJ\%\#@z{tﬁ)ﬁ &/ﬁn Iﬁéd?{ﬁ‘g r\{sl}lglsl /hﬁMtj‘,@ %Lt | pﬁ dl% or? feg'to h@%)fﬁ‘ceﬁﬁ'atlons

have nu P Bt [east
are regiaved p@-‘r repiaged ithnhinglh of growite mesdinm.e dlhgyplatye arem‘élrned to the

1ncuBJtt?1t ?}? ﬁoee\%}s %lt %’?Ch\/\ﬁﬁ‘lg '_Bao%lc?&eéo 1?2{\1% q’lﬁlﬁ% l}leH Stl) Zaté leaithleo cells per

colopy athéch :amebe\mmw nyi eyh: t ﬁpe phateerarg etameqlmv‘él a &% crystal violet

solué LW{; dvol 1%%15@?{' };hﬁ ﬂélte\R/re IrIgg ﬁ{aé? )e/t}zegvg sﬁéads\?ﬂlll %? ﬁ’%%? to remove

any Sdsiiomli cdgstal drade; drmlpmdsthb ¢olati¢sadné eowsikedp d))hlhmluﬂtdata rwerélanalyzed
. GaphPad. .Pri sm ( G aphPad S ft S

using 15 B0 ORI OPY A JRC s 0TS FOtisen oy GRmttan & Tl (praphibad

SOftwgi;pesalhrmdgsn dAyat ™ec :sensa@htﬁtbfy emﬁmagt (E(Esb)y “hy the drug
ofe ative to_contro Sa ut ru
conegpizatiogfhafdecregsed theehziipe ACH btpsgve%hm%ﬁw © & Aot % RERIeS A5 vithout

drugt Wwo exanpl es of topoi sonerases inhibitors |n a
cytotoxicity study in T98G cells. The hi ghest anount

of [00235)1ET SPhelsy WAL obs&%/a Wath Gosodchn dﬁcﬂbihlﬁtbmeclﬂvotkblodexbﬁples of
expect ed b addj ng %§ther t he c to tOXICI%y of each

tOPOéSBWﬁB‘éﬁ?dm]a i, np SyP SRR oy e 195 Relisop e daghesramount of

syndt @R 96 h—e%{)% R cAf ldest NBAD 'W%hldcﬁé |e)€pMetdhb§zl adlli@E together the
mnetic of the invention, such Entry 1, Tor an

cytotswiitsi o€ pashcompoungdmdgmeo Results Fhw ﬂtat @mh toprtergyt apdjcgmptothecin can
act sgg rgig@cagg%ltﬁi mY Mnefnt& %f ﬂfquxteﬁﬁ , SYdRES gﬂn 1085: 38 enhancement

/640 nore cel an woul e expect ed
of appptasisdiThg totelgeymprgistic Neluquﬁ/aﬁﬂdaa\rvltlsﬂmgrmt symeredine being about

30%9%?3 %18%% c%iltdea?tﬁ ’thapl%o‘Q@cﬁgE gcrté(d lfyO%gglé] 0 éle%? ldéq}?(fl@rﬁﬁal Smac and

such as topot at her assess
toporﬁomea)totahcmes,l betdreergEntryt bmﬂl&t tppmsmaasafnm}nbltor,csfuch fsctopotecan.
pernmutati ons of two-fold serial dilutions of each drug

an [:00a3fﬂsnabo nfuthet | essover pottrted edrugsirvge|interaatiotsh@ matrix of the

perrwgt A tel fP as%g?lccp lﬁg&ﬁ;ﬂo ﬁ?(lf{fo rgg léls ng%erﬁ eﬁé%@écfglstle? as well
as thSlacﬁm@rcb_f ea]:h cothPOihd aldie SyiAg & Pyogtdm cdlle€ MasSyrrigyel (Pridhard, MLN.,
K.R.OTAse tir(l:et]élr%a a’Shipman, Jr. 1993. MacSynergy II. User’s manual. Univ. of Michigan,

Ann Arbor). The synergy with paclitaxel and the Smac peptidomimetic Entry 122 in
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Ann Arbor). The synergy with paclitaxel and the Smac

peptidomnetic Entry 122 in -83 WO 2006/ 091972
WEON6I08R0D6/ 007068 OVCAR3 cells was tested. TPET/US2006/007068

hi ghest anount of synergy detected is 10 - 20% whi ch

i ndicates greater cell death than would be expected by

addi ng together the cytotoxicity of either conpound

al one. [0023 a re conpqunds t t .
OV AT Bl e R TP RN St deed fo 10  20% which

mdm&ie@ rgeaawa el deah &Harﬁﬁ)bﬁld“ﬁ ex"ﬁEtﬁéchjﬂ alldnyesRIGE ARr @t@okicity of
y testing various concentrations ofa commpn t axane,

eithep gampauag gone-and a Smac m rretl c. Paclitaxel the dosage
ranged from about 0.0 t t. .500. For, Entr .
| BT oy drc sesouihRalib Tl Wihindgbinh Serperizaton
of tAM mihGubud Maskd NBidieSt | Theeo! @I Ware B&RHHedl 1Y testing various
[ 00238] The nmechani sm of action of platinum_contain

conceRfFAHONMEE oM fagansdPachtaxple apd, a g ARGt (aalitare the " dosage
rangé@ﬁ&ﬁfaﬁédt 3D tW'aB(;ht '50(50 Elﬁquo‘% ERR¢ heo) 'tlﬁerﬂosfgé%ﬁgé@&a'sﬁbout 125.0 to
[ eading to cel death. The synergy wi cisplatin and
aboug R0 ﬂbptqwd syRergisticorlume vay@hratd 7Qel I s was tested
The hiagjhest amount of synerg 3{ is 40 - 50% nore cell
deW0R38 haFhevipeshenige Oéﬂﬁt@@t of plasipumcentaining enganonags is helieved to
be b§ Wi fo @x £ 1%8&1%%9%%& 1AEchadifli S@veﬂﬁ%ﬁy Yadifg to cell
ener testing various concentrations of
deatlsi Jibe mﬂgjamdthmatm angt the Smbe (pgptidoammeti¢ssipl QVCAR-heells was

R T R

addlﬂgz x@@theﬂthel\ﬂytdfbvacmobfabachywmpgumi alona/olThee dwies walroginerated by
testl%\r{%‘lmﬁsa (f'ong?]ntr ilonsaofft%sgia% |aﬁ8 glfﬁlgg mierrrget}’c\:ns td n’é% %or 01§)lat1n thg/ dosage
rang® @ayatmnt &0 Snatout p@mmdmunﬂon EntryEX22y the liﬁs‘age aarmge was about 500.0

o 5290 e RS 5h RSB lbe RH Sl L S v

perfained with tlﬁ?d’ltto&hgﬁlﬁutﬁh of cdrbopla’l‘iﬁraﬁ& Smiab enidbfidsC &Wergfl bétiveen a Smac
mar ket ed_ant r coppounds (such as but not
pqudP’l‘?f’P%lf Egiry, BoPlaipspl ati n and car bopl atin).

Thj effe ed WI|| al |l ow t he ring ere
dot9823H S BYjept| synergy éqag?se]aossalh]lemﬁ? H??D?tl ‘58%8%@&8“‘%’““““
Whloﬂnﬁié QAP QMtak&BﬁtQthﬂ rdvB th @ﬁi@ﬁ?&ﬁ&h& Alaeketdd dﬂﬁetumor compounds
et ed doses. B resent |nvent|0n S

(Su°]l1 F‘%T‘P‘%té’et ligited o mfamln@?ﬁla§lno?@§<9ﬁsbeela i dThISe%é%ﬁﬂdwrliléaow the

lowe%tﬂg\’t% ret?}ﬂed 'dﬁsﬁﬁ@f)&r@ftowﬁfeﬂ %Hl—@lﬁn&rb@nﬂgﬁﬁdfs 'aﬁ%f ®Himproving
he scope hé appended clains. -84

the TQRDGW@Q*@%@WK@G?MS# 007068 \What is clai rred is: 1.

A compound of fornpula (l11): R3a  R9a Rl0a
[00240] The present invention is not limited to the embodiments described and

exemplified above, but is capable of variation and modification within the scope of the

appended claims.
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(CH2)m RLNXR,a WWRab Il / Yi~ Rlob R2,
f( 2)n RAb \ -"\R3b wherein RL and R2 are
wo n@eperdent |y H, tert-butoxycarbonyl, PCT/US2006/007068
benzyl oxycar bonyl, acetyl, trifluoroacetyl, alkyl,
optionally-substituted al kyl, or Rya R5b Rsa~N or
Rsb,N H O H O where R5a and R5b are independently H,
I cIoaIkyI cycl oal kyl al kyl , heterocycl oal kyl,
ng??%thﬁfialkyl heteroaryl, heteroarylalkyl: or each
optionallycs h hydroxyl, nercapto,
hal ogen, A'déﬁa%%g%gghwwhgfkyl, hal oal kyl , al koxy, or
al kylthio; or, optio ly, Rba_and R5b are connected
by an aIkerne, al kenylene Rl kel ene bridge of 2 to
12 carbon atons or an F'om -substituted al kyl ene,
al kenyl ene, al kynyl ene/br R0 12 carbon atons
where one or nore car'Bon at oms \can be replaced with N,
0, or S; R6a and R6b are indepegglently H,
tert-butoxycarbonyl, benzyloxycérbonyl, acetyl,
trifluoroacetyl, alkyl, |ower al
optional |l y-substituted al kyl, or
1 HOHOwhere R7a andl R7b are
al kyl, cycl oal kyl, hal oal kyl ;.
and R7b can |ndependentlyz{w %F er®forma ring; -85
WO 2006/ 091972 PCT/ US2006/ 0Q7 8a and R8b are
i ndependently H, hydroxyl, alk¥y, aryl, arylalkyl,
cycl oal kyl, cycloal kyl al kyl, héteroaryl, or
whelsi ﬂloﬁfm|al‘ey indégendeitl Ieatéh-b@kdﬁ{ybarbcﬁiyy|beni§‘l<¥iyﬁhﬂ§&ﬂlyl acetyl,

1 cycl oal k ycl oal kyl al k heteroaryl, and
tri %P@F%rﬂéﬂ%lonwnaﬂ&sw{ zf?ﬁ% SEybstituted with
hal ogen, hydroxyl, nercapto, carboxyl, alkyl, alkoxy,
am no, and nltro Ria R8a and R7a and R@@ and R7b

independentl together forn1a i ng; R3a and Rib are
independentl ar kyl R xl A al kyl ,

am no, arylanlnm

R8&R«: N - 11 or Rab, N
ngependently H,
d R7a and R8b

where R5a and RS5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene bridge of 2 to
12 carbon atoms or an optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to

12 carbon atoms where one or more carbon atoms can be replaced with N, O, or S;

R6a and R6b are independently H, fert-butoxycarbonyl, benzyloxycarbonyl, acetyl,
trifluoroacetyl, alkyl, lower alkyl, optionally-substituted alkyl, or

R,a R,b
Rsa\m X or Rgb~ p

where R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or R8a and R7a and
R8b and R7b can independently or together forma ring;
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aryl al kyl am no, hydroxy, al kyl oxy, aryl oxy,

aryl al kyl hydroxy, di al kyl am no, am do, sulfonam do,
woroamorno; m and n are i ndependently 0, 1, 2PCDUSBD6/HT068

and Y are independently 0, N, S, or C=C, R9a, R9b,

R10a, R10b are independently H, alkyl,

optional ly-substituted al kyl, aryl, heteroaryl

optlgnally substituted aryl, het er oar , or

Rihegendadapegdestly | B Buramlel tmﬁag barﬂﬁlémmevffloalkyl
cyelaglkiamkw ﬁ&%a@y ot h&@mﬁrmtyl QhfelrYcath Qﬁcw b, es 18k By cloalkyl,

forman aronati ¢ or

cyﬁeﬂkﬂﬁlésvﬂat h%erparﬁlg an&n hetvm@r/@ilwl vif epptiggallinwbsiifutgd ewith halogen,
hy@tQ)‘i?ll ﬁﬁwaﬂtob%&goyl \Qﬁ(y? rﬁﬂ(ow Aiffo, anBAR: oPREY LRINR7a and R8b and
nyl ene, I'ene, aryl aryPa I'kyT ene,
R7é>r1y¢e§PanéY Rlytpgﬁrﬂe%r forstzmegaryl . het eroaryl al kyl ene,  or
an optionally-substituted aIkerne al kenyl ene,
RA! i R8NgeChaégin@hid 1O haaag&laramgm axtypnﬁylam@er ﬁnﬁhﬂe a{%i'lammo
nore carbon atoms can be repl ace 0, S
argiplkylamigg kydrewy, aplkyloxndepéade nqrylyllqﬁlyéwy, Hilalwlklwno, amldo
PRfan@R b} Ynftest i tuted al kyl, hydroxyal kyl,
o P%bxyafkf? of R laand R Ib t oget her form an
al kyl ene, al kenyl ene, al kynl yene, or al kyl oxyal kyl ene
mé‘l’ﬂa’i‘ are igglepgndef1yi® 1¢2B8h at ons or an
optional |l y-substituted al kyl ene, al kenyl ene,

X addky RleyifdPenditly 8] Ky$,QFeckyl ene chain of 2 to 12
carbon atons where one or nore carbon atons can be

RefsoePerttioh: (R Bheere ammeondy die Sl pURBHERp oD Ak, arl

he@foarﬁ,, optednkNy- sub@ﬁhte@@ﬂ h@t@ﬂ)aﬁ?ﬂ J)raRQQ @nﬂRﬂOb In@&%hﬂ@iﬂy or in
m an_al kyl ene, al kenyl ene, al kyny
pa@ﬁﬁly%& b £G4 BAD, cambeligfeed by tho ﬁzopélapﬁlyrﬁuhit%d fome guch as C,

NQT‘%IS torfmrﬁarpﬁemﬁb&tneﬁﬁrmmkﬁ ah§p| aced with N, O,
S, or W can be H, , F% CN, CO2H and

her are a bond alk Iene

w}gfqyé ﬁra]egn |ag=ﬂ govaglng}y bogpti” \Aflak%deﬁ@ are a bond, alkylene,
all@hyle, &Mdyﬂjzllsﬁé ang, a ms/l@ﬁ@amakymyl@ﬁ@%e&{cﬁkﬁylheeasary@mylene,

an o tlonall substltuted al kyl ene, —al kenyl ene,

or g jepgnallyrgubst lideo,gkiensorlbenyisnb HyRylons Gtk 667 642 carbon atoms
wieRRbMt Bfmdkre (cBrbdr ak@lsRan b@&éﬁ%eﬂ%q\l Qﬂ eorcg g qu 15 PRI are

atons are replaced with RL |

independartlo pbsent, &1, lefhyl, mon@maub@w@msm &wé@xmlkxu alkoxyalkyl; ot
RITY IR LRYR t%géth%%tlﬁpgﬁy ﬁi{}fl&{f, al%]ngyglg, %%H%Sﬂ gfkgf(‘) n?dil@léne chain

conprising a honod
of Whier B parbére atajnigydr aor Omlpnalbfﬁabdti}utsdj biylene; tadicbnglehs; | alkyofyene, or

SJ eI [
al@ﬁ%g;@?ﬂlexgo%}a%ﬂq gf P&o gg %l{b\ép lato u e Al %r% %ge or ?rmr {“g%rg%/ Ptoms can be
rqﬂqmﬂ@thyKLthLEMOcycloaIkyI aryl, aryl al kyl
het eroaryl, or heteroarylalkyl. 4. The conpound of

Wi 30y WG| SRR DoEE /3 b IAPFRIFAL NS 76 T, ¥,

rom me uor one uor one
alkfyl, GV, mmmnd Riidla m}cbkh]aal thugelther &memlmmpalmymemmyiem or

ei n .t he bstituted al k
oo LB G i 2 A R BB TS B b ot b o gan be
rephyceld @Al Nt @dorad; kot Wa can be H, Cl, Br, F, alkyl, CN, CO2H and Wb and R11a
together are a bond, alkylene, alkenylene, alkynylene, aryl, arylalkylene, arylalkylalkylene,

heteroaryl, heteroarylalkylene, or an optionally-substituted alkylene, alkenylene, alkynylene
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6. The conmpound of claim1l1l, wherein R3a and R3b are

i ndependently selected fromH, hydroxy, alkyl oxy,
waeylboxyw72 al kyl am no, di al kyl am no, ami do, sul PONaER20d@007068

or am dino. 7. The conpound of claim1, wherein when

WA and Wb are covalently bound, WA and W toget her

are a bond, al kyl ene, al kenyl ene, alkynylene aryl,

| kyl I

chaff s 18 o o eRlsfo B X1 B B Rlacpd i . O, o
andai{lldiolieabe(?nt oadehyll @t@pallyl-é«uyﬂyutethék}dhbdeOMH@ alkogyalkyl.

car bon atonB where one or nore carbon atons can be

repl ace d Rllg Rlih are absent

or | ndegen e & Fl’po%d(ffr]aﬁll y 1SIng a8Bfo

optional | y- substltuted al kyl, hyd oxyal kyl ,

al koxyal3kyThe comppund of cleird 1Rvherpint YA eF optinnatlprbstituted alkyl

kIS i3] £ Y1, sec-butyl

of akéﬂdqg;f% 1534 ST {lg g’r sg%e%!egt omsﬁ\%ﬁgl 91518 uﬁ}ﬂ'o?ﬁy ol tJyl sec-butyl,
tertdamﬂmyclaalhvﬂshﬁerecy@ml@b etyLwirylalk, h@erogyl, Sthifrrdarxlaliqyﬂ Y

are selected fromN, 0, S, or C=C, 8. The conpound of

claimly, Wc%\k;@ot{ﬁm cYAémqnd«hé%maftﬁ 48 quh@gehhaﬁﬂy selected

bound, W are i ndepéndently
fromnkefity], foRrongdip: difyrdompthyl, %th}dnﬂllql@eth}& anﬂ@g‘é@ﬂbﬂ form
an al kyl ene, al kenyl ene, al kynyl ene, or al kyl oxyal kyl

chai n ofs 21iQcoddof BUhimaLl, %'e‘remﬁé @pﬁ’(ﬁﬁl Euumeheed allyl of RSa
carbon atons are repl aced Wi t Y

and:R D is sndprendentyfseloptpd\ion alksxyletpd midg:xyw a@@’ﬂﬁaound of

claim1, wherein mhen W is H d, Br, F, alkyl, CN,

C2H ang, V’haeae&in,%uaa droaghhar va{efeua r0ANshd RbK Ve riﬁdependently

al kenyl ene, al kynyl ene, aryl 7 WD 2006/ 091972
Selqn@ﬁ/ftmﬂo@/d@@% @Syloéy,wndwy N@Wémlras gralylaing, @iprido, gulfonamido,
or ¥gifigpoaryl, heteroaryl al kyl ene, or an

optlonally substituted al kyl ene, al kenyl ene,

alkynylene chain of 2 to 12 carbon atons_where _one or

nore carbofe eqmenpsng of claimg howhergint whey Wa, angy W argngpvalently
bou?ili ‘WQ ah Wﬁ’dr O)E(&B(Trqa'ie &'lborﬁ ngzlgrllé; Qfl&exg%id &lel Xlk?xgh)élte' 1YL 8flalkylene,
ary@aqy e thoiaRyLD h’etsroacvaal <, 1. awmh@miboﬂuhﬁlmiﬁd alkylene,

alk%(ygﬂ%a#]cw&‘%gf &Bl%\}\z c&%ﬂ atf_z{nﬁ?@e F ﬁ@ﬁg’z@ cBbdf atoms can be

replaced with N, O, or S; and R11a and R11b are absent or independently H, lower alkyl,

optionally-substituted alkyl, hydroxyalkyl, alkoxyalkyl; or R11a and R11b together form an
alkylene, alkenylene, alkynylene, or alkyloxyalkyl chain of 2 to 12 carbon atoms where one
or more carbon atoms are replaced with N, O, or S; and X and Y are selected from N, O, S, or

C=C;

8. The compound of claim 1, wherein when Wa and Wb are non-covalently
bound, Wa and Wb are independently H, Cl, Br, F, alkyl, CN, CO2H; and R11a and R11b
together form an alkylene, alkenylene, alkynylene, or alkyloxyalkyl chain of 2 to 12 carbon
atoms where one or more carbon atoms are replaced with N, O, or S; and X and Y are

selected from N, O, S, or C=C;

9. The compound of claim 1, wherein when Wa is H, Cl, Br, F, alkyl, CN,
CO2H and Wb and Rlla together are a bond, alkylene, alkenylene, alkynylene, aryl,
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R14b R2,N X_ (CH 2)n Rlsb R3b R12b wherein R and R2
are, independently, H, tert-butoxycarbonyl,
wheospboxycar bonyl , acetyl, trifluoroacetyl, ptRYE2006/007068
optional ly-substituted al kyl, or a conmpound of
formula: Rya' RR6a,, N or R6b,NH C H O where R5a
and R5b are independently H, alkyl, cycloal kyl,
aryﬁaé%e%%,é%‘aﬂéyﬁglly'lene,hﬁétfrg%¥ ﬁief@?cla@filkﬂ@ﬁey lor aftf phiBhdiWLsubstituted

t'er oar ; Or eac

|
alkylpne, atkahylynes alsynylengt Céelin afit o 1yenpnygtomsyphergang or more carbon

I 1.DO; r bQx I I : . :
stolf B0 ERlag A I, SR g PIMRE bst AL bt BRI
alkply hyahoxalalkyl, efrexyaidyk emdyX embY ard delentetl drom Wy O.dyer 6FC2 to

12 carbon atons or optionally-substituted al kyl ene,
al keny! aer, AldoBXlesicih! d9RnOforfubqub?2  car bon at ons
where one’ or nore carbon atons can be replaced with N,
0, or S; -88 WO 2006/R0931972 e/ US2006/ 007068 R6a and
R6b are, indepengent! V2 ert - but oxycar bonyl ,
benzyl oxycar bonyl 2\ acet y LR| gor oacetyl, al kyl,
| ower al kyl, opti [ Y-S ituted alkyl, or a
compound of for \ méa R a,, Nor RBb,NHOHO
pendet |y H al kyl,

where R7a and R7bNareNnhdeé

cycl oal kyl , halﬁﬁfkyl; R4 and'R7a and “R8b and R7b

can i ndependently or togetheY forma ring; R8a and R8b

are independently H, hydroxyfg al kyl, aryl, arylal kyl,

cycl oal kyl, cycl oal kyl al kyl ,\ heteroaryl, or

het eroaryl al kyl wherei n each &hﬁyl, aryl, aryl al kyl,

cycl oal kyl, cycl oal kyl al kyl,

heteroaryl al kyl is optionally-

hal ogen, hydroxyl} IInercapt o,

am no, and nitro; or R8a apd

i ndependently or together ;form a and R3b are

i ndependent |y H, haﬁ%en,/\@ll_kyl I, arylal kyl,

am no, arylamno, aryl Q& ami ™y, ’,Qrgxy, al kyl oxy,

aryl oxy, aryl al kyl hydroxy, Wi al kyl anm'n, am do,

sul fonam do, or amdino; m aRgh n e i ndependently O,

1, 2, or 3; X and Y are independently 0, N, S or C=C
whenaih 1Rl 20d RR12p indrpguientiyy 3h rerrbutaxyqRibopyla benzyloxycarbonyl, acetyl,

triflBARLENIGRN YptiohhityTubstitited Hiyi2bdYdompoud SEbiNl1a:

eteroaryl, and
subsBittut ed with
¢carboxyl, al kyl, al koxy,

nd Eﬁ%@and R7b can

where R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene bridge of 2 to
12 carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;
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hydr oxyl, al koxy, am no, al kyl am no, cyano, or CO2H;

and wherein when WA and Wb are coval ently bound, W
wan@eMpiornget her are a bond, al kyl ene, al kenyP€nes2006/007068

al kynyl ene, aryl, aryl al kyl ene, aryl al kyl al kyl ene,

heteroaryl, heteroaryl al kyl ene, or an

optional | y-substituted al kyl ene, al kenyl ene,

R62aKY Kb nﬁe ChRLpEnAent?, tI@ Qt—&ﬁ&@@ﬁ‘rb&b@ m’be o@ar&_ﬁ@l ogcetyl

nore carbon atons can be replaced with N, S;
triflmpropestydradkyll lower alleyd opterellsrsubstinitadcrled i awpmpoyad of forgula:

optional | y-substituted al kyl, hydroxyal kyl,

al koxyal kyl ; or Riga and Rl |b togethgry form an

al kyl ene, alkenyle e,\alkynlyene or aIRonxyaIkerne
chain of 2 Re8x ~2 n apons OPfs
optional | y-substq tut gd al kyl ene, al kgnyl ne,

al kynl yene, or al kyPoxyal kyl ene chain o 2 to 12
carbon atons where one Qr nore carbon 0 ar
where B7a @ad R7jiapenmslepepdengly Hs; ollhprIggph SO0y o gh §pand R7a and
RePinHIBR00BIRAAAGRlY othBnYPARd i, are ot coval ently
bound, ma an Mb are |ndependent y H d, Br, F,
al kyl and la,and R1 | b together
Rz, *R’;S‘I éﬂ%g@ ‘2z k’é‘ﬁ’iﬂeéﬁl?é‘ﬂy a@yh%f@wé eyl Ay | W&?LWLyP}éfﬁ%alkyl
cycloBfd gﬁn@i ﬁte?d&rﬁ%r%fe%?ylﬁkﬁ%e%in @&hlaﬂ@wa'ryl arylalkyl cycloalkyl,

susbstituted al kyl ene | ene,  al k | ene,
cyclopikylafiyl; ahwloewb #aferoprylelk 202%%%51&166% \Am,tll ehalogen,
hyd?d)c?/l Qﬁeré'ﬁBfoe carﬁ@sféi’od lg@ta@lfﬁy,aérﬁinﬁ %hwc&mtsﬂ ah¥ Rea aﬁH R8b and
R7h¥1a1.lan<ieegﬁlmésroraw&eﬂ@r frowich Ting kyI ene, al kenyl ene

al kynyl ene, aryl, aryl al kyl ene, aryl al kyl al kyl ene,
R3e{1 ehe fmf X}e’ inABhEHAR yi—Ialhiélbngrp Calk Al a?ﬂ arylalkyl amino, arylamino,

tional g substitufed al kyl ene, l e
aryla kwgﬁﬁymce naydREN, n alkylogy.t gryloxye aﬁMﬁHWéhb@ﬁﬁWh@P’éW’@W@% r amido,
“ﬂgﬂ&ﬁdg iAg.oms are replaced with N, 0, or S and
is absent or H, alkyl, optionally-substituted

al kyl , hydroxyalkéséi alkoxyalkyl. 11. The conpound of
maeqialamlﬂepemeﬂﬁépﬂ 3and Ri b are independently

sel ected fromH, hydroxy, alkyloxy, aryloxy,

X afd ¥yar@iRtigRnddhiigldW, 8MartesC; apa do, sul f onami do, or
am di no. 12. The conpound of claim1l, wherein the

R1Za ﬁéé%@ﬁ%fe%t ﬁﬂ? téiltég»f é@k a%fg’fy ’JPS‘?HG ﬁ%@&@ﬁa&é% Tafgalkyl, cycloalkyl,

hydRok§, @ik tafind hikYlaginol dyané) st @Byl of claim 1, of
ymg?rm a%\/) ikya o %’a§12a@%4a (CH2)m-- Ra N

whe)lgém when V\% and% are covalently bound, Wa and Wb together are a bond, alkylene,

alkenylene, alkynylene, aryl, arylalkylene, arylalkylalkylene, heteroaryl, heteroarylalkylene,
or an optionally-substituted alkylene, alkenylene, alkynylene chain of 2 to 12 carbon atoms
where one or more carbon atoms can be replaced with N, O, or S; and R11a and R11b are
absent or independently H, alkyl, optionally-substituted alkyl, hydroxyalkyl, alkoxyalkyl; or
R11la and R11b together form an alkylene, alkenylene, alkynlyene, or alkyloxyalkylene chain
of 2 to 12 carbon atoms or an optionally-substituted alkylene, alkenylene, alkynlyene, or
alkyloxyalkylene chain of 2 to 12 carbon atoms where one or more carbon atoms are replaced
with N, O, or S; and
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N R8a R8b Wb ,R11b Y Ro O Rlb 7 NHN (CHOn N b

R8b-- N R13 H O R5b RP R12b where R5a and R5b are
wo pabeperydent | y H, al kyl, cycloal kyl, cycl oal kypel/kg1006/007068

het erocycl oal kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl ; or each optionally-substituted -90

WO 2006/ 091972 PCT/ US2006/ 007068 wi t h hydr oxyl,

a haI n aGhox v hal y

P BECHOw 3 B RogaR Roun RPN, et N DGR EY 1, .
alkglp@Ne CO2H; bl)d Rl acdnki R 16 b éggetiok oy ae nékyleak kafkeplylene atifyn@ene, or

b I t.ut ed
alkgpwﬁcé,}lcar %Q’G% og'rs{%ofzal %ﬁ%laene bf:J%Pg h Y guﬁbf)tlt‘fﬁd alkylene,

alkﬁ@tdne rllgnglhe, i elkﬁloﬁywkyberne ohdie of:%lt(bmaﬂ:toﬁ Rifontsavheeone or more

d 7
car LRI T AERIGFR v S D o7 5 BT Sk gT 1 Bt Ryh CRoFOxfgnd W
andammB?tagam afd8h Bod, Rily/le@ alkedgipes) slRidy¥end) atydgatyidkylene,

a r|n R8a _and R8b i ndependently H, .
ary{qﬁa'in emary arl&g}eroagﬂq?#ﬁmgw or ag C@;Blgp{liyrsubsntuted alkylene,
alk@ﬂ;ﬂén@ %lkﬁﬂy@ng Yhain BﬁQ a6 q@ k¥bon Qtronﬁﬁif&f@é\{eyér&hdﬁ |carbon atoms are

wher ei n each al ky cycl oa

yl al k

replaced Fithiy4 b 10§1S; fwét %Héaasya bséng, 1oy Iﬁeell@yloézpwaﬂwvbsr@ted alkyl,
hydya R hikdzlgt i tuted with hal ogen, hydroxyl,

mercapt o, carboxyl, alkyl, al koxy, am no, and nitro;

or R8a and R7a and R8b and R7b. can i ndependent |y or

t oget herllf Brerrempung of plaimahly wehegein, B33 gob &éﬁa@ﬁtlnfiﬁpwdenﬂy
selé&@édqgﬁﬁ‘H Bl dtty, aﬁ&bblxy, a%rw)ba h@iamlm&&ylﬂm& AHidY) sulfonamido,

aryl al kyl am no, hydr oxy, oxy, aryl oxy,
OT%WWF@Jkthydroxy, dlalkylan1no am do, sul fonam do,

or amdino; X and Y are independently 0, N, S, or C=C

m and N jal ehd RERBEAEN da¥m 1, Wherdin tlﬂsropﬁonaiHQuﬁllaﬁed alkyl of R5a

R12b, R13a, R13b, Rl4a, Rl4b are |ndependently a,
andg 5b indepsndeily isgplepted frrppalkoxyiyigd and hydrensessd alksdn no,

al kyl am no, cyano, or CO2H, and wherein when WA and Wb

are covabeAtcby @Lﬁidﬂﬂclaiﬂﬂ,&ﬂ%ﬂ%lﬁqrﬁ?:a bond, al kyl ene,

al kenyl ene, Eynylene aryl, aryl al kyl ene,

arylalkylalkylene, heteroapY het%m%arylalkylene, or

an optional | y-substituRegd al'k ¢, al kenyl ene,

al kynyl ene chain of 2 to 12 c

(CHy)p,

)\WN\)\N \_(_(sz)n

H 0 R,b R;,b

where R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
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where one or nore carbon atons are replaced with N, O,

or S and R la and RI |b are independently absent,
waol2o0alobapl’z optional | y-substituted al kyl, hydr orRgBUK3006/007068

al koxyal kyl; or Rl la and Rl | b together form an

al kyl ene, al kenyl ene, al kynl yene, or al kyl oxyal kyl ene

chain of 2 to 12 carbon atons where one or nore

wn@wfggy%gar B Jg@rplaﬂ* 8 %ﬁ‘b&{}d 183,,1\%2&3% a%g%ro\ggﬁcglthio; or,

optmmdléspd%ﬁdeamﬂllwbl—bre @bnneBted by, an dk}«lgniel, alRbdhyl@ER bkygdeheRIf 2 to 12
cara?rkgtomf o € opgo&a(ﬁg %t l%%ﬁlé%(do galﬁ{(lglfbé %ikex grpee kﬁ)ﬁgx{y ll.wxf(%g of 2 to 12

carb@r d:mrns ahemsn@or mqn'e lcmheuh dltyms chBlftd rteplhc&d vathky, |z e S;
al kenyl ene, al kynyl ene, or al kyl oxyal kyl ene chain of 2

ok 7 e R0 B S, ERaH goe a 7

R8b eyl Rtecknwdeherentl); ordogeier frm\Akings H, C, Br, F,
aIkyI CN, C®2H and Wb and Rlla together are a bond,

Rady LIRS ey FRESRR S E MASRR, B, i) Rl Feigeton,
cydi@llqvlzallq&rhstmomlomshetemoarzlnlkmbwh@maIehghralksdmlb mrtaé@l cycloalkyl,
cyc?clg.%lla%ﬁ hgtero SIQCF he?eré(a\[)h%ll(gln % %?ﬁ(')tﬁllg Slll?stl{'u?edl%llth halogen,

hydrepfl, anﬁdapm,tchrbhlacylpalk}dr alBoxyamding) arldmiirs; Qikk&'imhd W a Ialnd R8b and
bstituted al kyl, hydroxyal kyl
Rj@ﬁ?%???F&&Ptyirmgﬁ% %ggHb Whd of claim 14, wherein the
optionally substituted al kyl of Rba and R5b
R3a reald pEﬁﬁ ard lindependslye ¢1, echidgemmulitylk axyll atyddkdnamino, arylamino,

o RTNC a0ieRty Mtond e SPRMIR Bt  FlRyiino. amice

sulfunbytidoxor,amadiyib;oxy, al kyl am no, di al kyl am no, am do,
sul fonam do, or am dino. 16. The conpound of claim1,

Rl12a Rl14a (CH2)m Ra N N-Ra
Xy 61 e’?e”g%tﬁ%%\ll\??fgﬁ%a Rab W .Rl1b N O Rl4b
Rib NH.NH)n\ I
m and n are indepedently 0,1,2,0r3; and

R12a, R12b, R13a, R13b, R14a, R14b are independently H, Cl, Br, F, alkyl, cycloalkyl,

hydroxyl, alkoxy, amino, alkylamino, cyano, or CO,H; and

wherein when Wa and Wb are covalently bound, Wa and Wb are a bond, alkylene,
alkenylene, alkynylene, aryl, arylalkylene, arylalkylalkylene, heteroaryl, heteroarylalkylene,
or an optionally-substituted alkylene, alkenylene, alkynylene chain of 2 to 12 carbon atoms
where one or more carbon atoms are replaced with N, O, or S; and R1la and R11b are
independently absent, H, alkyl, optionally-substituted alkyl, hydroxyalkyl, alkoxyalkyl; or
R1la and R11b together form an alkylene, alkenylene, alkynlyene, or alkyloxyalkylene chain

of 2 to 12 carbon atoms where one or more carbon atoms are replaced with N, O, or S; and

when Wa and Wb are not covalently bound, Wa and Wb are independently H, Cl, Br, F,
alkyl, CN, CO2H; and R11a and R11b together form an alkylene, alkenylene, alkynylene, or
alkyloxyalkylene chain of 2 to 12 carbon atoms or optionally substituted alkylene,

alkenylene, alkynylene, or alkyloxyalkylene chain of 2 to 12 carbon atoms where one or more
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R8b--N R5b R13b H O R3b R12b where R5a and R5b are

i ndependently H, al kyl, cycl oal kyl, cycl oal kyl al kyl,
whedosnooyzl oal kyl , aryl, arylal kyl, heteroaryl PCT/US2006/007068

het eroaryl al kyl ; or each optionally-substituted wth

hydr oxyl, mercapto, hal ogen, am no, carboxyl, alkyl,

hal oal kyl , al koxy, or alkylthio; or, optionally, Rb5a

t a ok K | epe
car ynﬁaergg £20056 19 528 oy RS mAk KRR ERCE0,H and W
ando Rililortagdtyer subse i bande cikylldng] ebenyletek eerilgohlehae, aryl, arylalkylene,
b0 t,0Ns

aryﬁh%/y 'ﬂé)le?lg eh%%&ﬁﬂ'gle ggrt%roéxaﬁa e&reeoq,lzatggl & t{oﬁ a]\?vm?ej or an Il)gtlonally-
Substﬁﬁteﬂ’\ﬂkﬂ@@iﬁ h&@lﬁb@@@ ﬂKSﬁiy&.@E 6%)1& 6ﬂZ7 62 cartion a‘emﬁ'r(ﬂte&n:dle or more

R7b ar e | e oal kyl , | pal kyl.
car i S PR REATIlL 0 e Skt RAF> P s Ehe g Sionaty-
subktﬁgteﬂ hlkyl ﬁyﬂrm;alldyl, ﬁ]}*pxﬁ‘ﬂ@l.and R8b are independently H,

hydr oxyl , aIkyI, aryl, aryIaIkyI cycloalkyl

cycl oal kylgl kyl . het [ ter Ialk

wher ei n li)e(a céfnywn’ed o%rcgalr )ié’r‘y}feé?lﬂ &e op 18 5111 {“uted alkyl of R5a
andR/Abl indeipknydeatlkigscledtat om alkpkylatad andigiderxgmted| aﬂtyksyl is

optionally-substituted with hal ogen, hydroxyl,

mer capt r I n
or R8a gn dﬁ%@%@%@t lc(%%r% 1@,@%@%&(@3%&@ i g pRe%d%ﬁ t; Fl%t@d from H,
hydraxyeslkidoxy, eryhaxa, alkylgminR3HalkyldmR8bamside, sutfoiepdds)en mhyhrtd
hal ogen, al kyl, aryl, arylal kyl, am no, arylam no,
aryl al ky I ryl oxy,
aryIaIkyFﬁglggxygxgig%ﬁ gh§%£8%ﬂ%9§ sul f onam do,
or amdino; mand n are |nﬂependeﬁ§yy 0, 1, 2, or 3
and Rl12a, R12b, R13a, ﬁQﬁ Rida, [ R14b are
i ndependently H, O, Br® F al vtgalkyl
hydr oxyl , al koxy, anino hgyl , cyano, or CO2H
and wherei n when WA an lently bound, Wa
and W together a%@ a bNnd; | e % kenylene,
al kynyl ene, I, | kyl ene, ‘>'ylaﬁky al kyl ene,

het er oaryl , he roar yl al.kyl ene, ar an
optionally-iﬁgéﬁTTHted I kyl ene, kenyl ene,

al kynyl ene ¥n of 2 to 12 carbonjiatons wher ¥ one or
nore car ’ato¢§bcan be repl aced h N O, or S; and
Rl a and b aré absent or indep ently H al kyl,

khyd4b

Ner form an
aIkon§yslkerne
chain of 2 to or | IIy subs hed al'kyl ene,
al kenyl ene, al k hiyen #ﬂyﬂi g 1;:?Jgtne chai n of

2 to 12 car% e e on p atons is

repl aced wi h‘N 3 ﬁhe 4 and are not

coval ently boun Vmchnd are |ﬁ§bp@hd%ntly H d,

Br, F, alkyl, CN CO2H;, and Rlla and R11 b together
whefeyr Rrﬁanaml k&ﬂe nare  andependeuathe, Hal dipyly | esgclogkyl, cycloalkylalkyl,
hete%c??lg%a f y S,uag'gl?lk ﬂ?l'e ro%@ihéé%g%f;laﬁ%{; bo?rnea% %Bgon%ﬁy-substituted
with hydroxyl mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,

optional |l y-substituted al kyl, hydroxyal
al koxyal kyl; or R la and RL I b toge
al kyl ene, alkenylene al k Iyen-, ¢

optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene bridge of 2 to
12 carbon or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12 carbon

atoms where one or more carbon atoms can be replaced with N, O, or S;

02~



al kenyl ene, al kynyl ene, or al kyl oxyal kyl ene chain of 2

to 12 carbon atons where one or nore carbon atons is
woemsagydzwith N, O, or S; or Wais H C, Br,PE/US2006/007068

alkyl, CN, CO2H and W and R | a together are a bond,

al kyl ene, al kenyl ene, al kynyl ene, aryl, aryl al kyl ene,

aryl al kyl al kyl ene, heteroaryl, heteroaryl al kyl ene, or

whe?e?ll(@apgl}upﬁ% Lu)é lﬁ%@ﬁd&lﬂ% ?ld g&hﬁ?@gﬁkyl ﬂ'«hmj 67 1®8a and R7a and

ene chai n of at ons Where one or
R8brand @Jb anbiodensndantly o tgethgFoinOe i0H6/ 091972
PCT/ US2006/ 007068 replaced with N, 0, or S; and RL Ib

R8al Sanabi%ﬂt afér 1ﬁhep@1|1&é¥ﬁ HF)t h}Qﬁ]@;lyll y aﬁéérpStabtl Uta‘f’ﬂaﬁ!ykﬂ:ycloalkyl
hydr oxyal kyl , al ound
cyclpglkylalak &ptaroatyb op b@ﬁemqm alkyl s@b@m ¢agh éHFy]a AR arzlﬁlkvés aycloalkyl

cyclﬁglg¥ 81 Haq'?lr(eaﬂlhl Met%x%at%ﬁ%l&fg glﬁg t{oggﬁﬁulﬁﬁm@e@t #fh aﬁﬁ%gen,
hydyebresh merpaP@acaabﬁdcy Byhrabkosss) asginecind misres b R8hguit B¥ayand R8b and

i I no, dial kyl am no, am do,
R7baéai§¥ﬁd3€éﬁddyﬁfy ch 8%}%%#0% % The conmpound of claim1,
of formula (M): R8b HN, R7/b O-NH R5b O N R12b

R3aRraml R3Paaty inenendantly xHRhblogen, RileyLNaeyl, irslalyyi1 aminRy tylamino,

arylégﬁlaglﬁeo, I\wg@%& d%%ﬁ%?y,;?%g?%l Q'yl\él Wﬁ)&(gjm‘}ﬁahﬁyﬁﬁﬁmangmdo

sulfonapiida lok gthididoy | | heterocycloalkyl aryl, arylal kyl ,
heteroaryl, heteroarylal kyl; or each

Inaﬁpfhg%ﬁkbéﬁgﬁgﬁgHtgggq 2 th hydroxyl, nercapto,

ogen, carboxy al kyl , hal oal kyl, al koxy, or
al kylthio; or, o tlonally, Rba and R5b are connected

R12g, RA2D, R 1334 RidD, FaMkeRWéh@ indgneydepile db @ Bagl dkylp cydpalkyl,
t bsiqi t ut ed al kyl ene,
hyd&% lg%lg/( aﬂ"%rn@kﬂa‘flgﬁeé’%ﬁ?é’g g to 12 car )k;on at ons
where one or nore carbon atons can be replaced with N,

whegein ghersWaygiidr Wb rrescosplgnihy7bouad.cWe 98¢ Nenisertheryareia bande pfkylene,
alkenylehd %héﬁﬂ/lenéw %{'}@ a’i&l\ﬁ leﬁé a?ﬁglk?l %BHQ }éfépoarﬁgfi’etéﬂgryﬁﬁgflene,

can 1 'ndépendent
or an optlonally-substltuted alkylene, al enylene alkynylene cham of 2 to 12 carbon atoms

where one or more carbon atoms can be replaced with N, O, or S; and R11a and R11b are
absent or independently H, alkyl, optionally-substituted alkyl, hydroxyalkyl, alkoxyalkyl; or
R11la and R11b together form an alkylene, alkenylene, alkynlyene, or alkyloxyalkylene chain
of 2 to 12 or optionally-substituted alkylene, alkenylene, alkynlyene, or alkyloxyalkylene
chain of 2 to 12 carbon atoms where one or more carbon atoms is replaced with N, O, or S;

and

when Wa and Wb are not covalently bound, Wa and Wb are independently H, Cl, Br, F,
alkyl, CN, CO2H; and R11a and R11b together form an alkylene, alkenylene, alkynylene, or
alkyloxyalkylene chain of 2 to 12 carbon atoms or optionally substituted alkylene,
alkenylene, alkynylene, or alkyloxyalkylene chain of 2 to 12 carbon atoms where one or more
carbon atoms is replaced with N, O, or S; or Wa is H, Cl, Br, F, alkyl, CN, CO2H and Wb
and Rlla together are a bond, alkylene, alkenylene, alkynylene, aryl, arylalkylene,
arylalkylalkylene, heteroaryl, heteroarylalkylene, or an optionally-substituted alkylene,

alkenylene, alkynylene chain of 2 to 12 carbon atoms where one or more carbon atoms are
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R8a and R8b are independently H, hydroxyl, alkyl,

aryl, arylal kyl, cycloal kyl, cycloal kyl al kyl,
whedosnoaryl , or heteroaryl al kyl wherein each aP&plIS2006/007068

aryl, arylal kyl, cycloal kyl, cycloal kyl al kyl,

heteroaryl, and heteroarylal kyl is

optional | y-substituted with hal ogen, -94 WO
repm@@/v@&l&?b P&Ts‘, UsRORGTHOR7 ¥a8nt SYAT iy, 1o Hsﬁaql@&h@smuted alkyl,

car box al koxy, ami no, and nltro R8a and
hydeosyalley, %ﬂ R7b can independently or together

forma rlng R3a and R3b are independently H, hal ogen,

al kyl , aryThe adnypoahdyt clalﬂmsn%eramh@wﬂaﬁauy substituted alkyl of R5a

Ialkylanlno, hydr. al kyl oxy, arylo
anfil% DoeRPnERAYY dsaplecid gqomﬂawﬁ&d aaﬁmaoxylag@fi ks do,
or amidino; Xis 0, N, S, or C=C, and Rl2a, Rl12b, R13a,
R13b, Rll‘EiTthélﬂﬁp(ﬂih& of rchd@rﬂellﬁd Mblelh RKBa §4d REY arcfselected from H,

al kyl clo hydr al koxy no, . L
hydipRy plilons, 9’5% alkylgpr glfﬁylangm oy SHkmigsic o opidino.

are not covalently bound, WA and Wb are i ndependently

H d, B9 The conijokiyd ofcﬂiﬁtnl@@fd’rrnﬂa@VM% and Rl la

toget her are a bond, al kyl ene, al kenyl ene, al kynyl ene,

aryl, aryl al kyl ene, aryl al kyl al kyl ene, heteroaryl,

heteroaryl al kyl ene, or an optiomally- substituted

al kyl ene, al kenyl ene, al kyny| ene Ggin of 2 to 12

carbon atons where one or nore [farbon atoms is

replaced with N, 0, or S; and R is absent or H
al kyl, optionally- substituted al kKyl, hydroxyal kyl,
al koxyal kyl . 20. A phar maceut i &8 osition

conprising: a conpound sel ected from conpounrgb of

formula (1), (I1), (II1), (IVk %7 d ); and a

pharmaceutical |y accgpgtable exed pi ent .

for inducing apoptos|sS in a cell ¢ ont acti ng
the cell wth ac Wa sel qﬁﬁ fr onRgenpelinds of
formula (1), {RA, N "(V), and (M), in an
anount SUthJ>§ 1J;;tOSls in the cell. -95

Raa 73 R 152 VI

where R5a and R5b are independently H, alkyl, cycloalkyl, cycloalkylalkyl,
heterocycloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl; or each optionally-substituted
with hydroxyl, mercapto, halogen, amino, carboxyl, alkyl, haloalkyl, alkoxy, or alkylthio; or,
optionally, R5a and R5b are connected by an alkylene, alkenylene, alkynylene bridge of 2 to
12 carbon atoms or optionally-substituted alkylene, alkenylene, alkynylene bridge of 2 to 12

carbon atoms where one or more carbon atoms can be replaced with N, O, or S;

where R7a and R7b are independently H, alkyl, cycloalkyl, haloalkyl; or R8a and R7a and
R8b and R7b can independently or together form a ring;

R8a and R8b are independently H, hydroxyl, alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, or heteroarylalkyl wherein each alkyl, aryl, arylalkyl, cycloalkyl,
cycloalkylalkyl, heteroaryl, and heteroarylalkyl is optionally-substituted with halogen,
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hydroxyl, mercapto, carboxyl, alkyl, alkoxy, amino, and nitro; or R8a and R7a and R8b and

R7b can independently or together form a ring;

R3a and R3b are independently H, halogen, alkyl, aryl, arylalkyl, amino, arylamino,
arylalkylamino, hydroxy, alkyloxy, aryloxy, arylalkylhydroxy, dialkylamino, amido,

sulfonamido, or amidino;
XisO, N, S, or C=C; and

R12a, R12b, R13a, R13b, R14a, R14b are independently H, Cl, Br, F, alkyl, cycloalkyl,

hydroxyl, alkoxy, amino, alkylamino, cyano, or CO;H; and

wherein Wa and Wb are not covalently bound, Wa and Wb are independently H, Cl, Br, F,
alkyl, CN, CO,H; and Wb and R11a together are a bond, alkylene, alkenylene, alkynylene,
aryl, arylalkylene, arylalkylalkylene, heteroaryl, heteroarylalkylene, or an optionally-
substituted alkylene, alkenylene, alkynylene chain of 2 to 12 carbon atoms where one or more
carbon atoms is replaced with N, O, or S; and R11b is absent or H, alkyl, optionally-
substituted alkyl, hydroxyalkyl, alkoxyalkyl.

20. A pharmaceutical composition comprising:

a compound selected from compounds of formula (I), (I), (II), (IV), (V), and (VI);

and
a pharmaceutically acceptable excipient.

21. A method for inducing apoptosis in a cell comprising contacting the cell
with a compound selected from compounds of formula (I), (II), (1II), (IV), (V), and (VI), in

an amount sufficient to induce apoptosis in the cell.
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