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[ 0001] The present application clainms priority under 35 U S.C. 119(e) to

U. S. prowvei2oesaiziwat ent application, U S. S. N 60/ 908, 56@cTfusb@d/okdsreh 28,
2007, the entire contents of which are hereby incorporated by reference.
Background of the Invention [00 2 The | rtant bi ol ogi cal roles that

pepti des and pol ypepti des pl a P@S nhi bitors, substrates,
neurotransmtters, and neur omnedi ators has Ied to the wi despread use of
pepti des or peptide mncttics in nmedicinal chem stry as therapeutic agents.
The peptide's bi oactive conformat Ponrlty;mrm'atlgnstructur al elements such as

al pha a sheets .urns, .and/ or. op rta | | ows
For e MBhOfice o ol Pt s liEion Rmey Pigigobite B Ul nalloh s 45
i nfl Uerlﬁbﬂ@toﬁﬁ'ﬂat&@hﬂpl&@t”%ﬂ“ﬂj S@tN %D/%%djdér fik@MV15:2h bk ”ﬂ)o\ﬂ' Hl%lenﬁ?el dontents
functions, such as metabol i'sm inmune defense, and reproduction ( Sabi ne et

al ., Ch?émhlﬂewrehélﬁw?l)comat%byref@@ec&al pha-helix is one of the major
structural conponents of peptides. However, al pha-helical peptides have a
propensity for unraveling and form ng randomcoils, which are, in nost

cases, biologically |ess actlga/&,grwn@yﬁmeuﬂa@moy,e and are highly
susceptible to protcol ytic degradati on. [0003] Many research groups have

devel od@80Xt r at egihes impertanyebigogicph i thﬁgs cfmdnﬁ@lefpmmetplpepts des
as ther C r.
r obust un8 ‘%So%é %I 13§)6?§1$o§tbﬁtgﬁgse%ﬁ@{ergc all n mﬁll%lq{éuéot?? dﬂﬁ%&%ﬁ% geltdﬁ? ng th
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Gant e, J. An(tzl w. Chem Int, Ed, Engl,. (1994) 33 699- 1720 R. g/l
Li skanp! herRegtide’s dyoactys ﬁ?nfpa%ﬂoeagombe g stiugturl clemgpinisuch gs alph pglicesangew.
Chem | I i t
Crem e 6k FRL 3388 Fopd3s i Rfing s 1 0UORRI Yot FERUABL IS St
appr oaait rb@gtobeemettzomst ahnrbbyzmﬂtubte:upgpsﬂ]—dell voramooiafiendndéeraestrblling vitflsee,
for exa Phel an et a 997. J. Am Chem Soc. ,119:4 Leuc. e 2003
b e RAR hetRiS e icisg mesSAl DO R e R BiodHF 10 QAR Sht e
Soc. 1146 337 ¥Aam RN, The aBRLhcBk @061 ofYREImafdr 8ctdrAl Q&Qﬁ;’ﬁnen ¥Stidest he
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majority o the reported net hodol ogi es i nvolve use of polar and/or |abile
crossl |H\ckw¢1@r gﬂ}dwpgehcamm@eehmmmmwtw@mmwes md Sonriag yandbmt dodls,

I nventi 000 ent | d a termcoined fro

ot nodol By Hindr BT - BPSERAEa AP EHI R R R Bt i

pol ypepb ipetResitiaé degdddatioaval ently joined (e.g., "stapled together") using a
ring-closing netathesis (RCM reaction to forma cross-Iinked r| n% (see,

t he coM@8P03Yrt f orlay gpscarsle gioupebavg deysloped strategiss éorithe desigh phd fypthesis

angew chene e Ao el dhales) POPRIRALE W RERELPRES B@&%ﬁﬁ’@itapf ng.

as usedndrerrebuss fiedomiaies ato thvepgpadcingn ohilt woll dokdthiaingohe pegivded wiing
si dechai n§q two triple bond cont ai ni ngjﬁm dechal ns or one d%ﬁbl e
bond- c SRREARHEN ARG SeroEdety; STUStUES MEFec Bt BRAIPHy @R e HHERY GhFEnMrafdbe
presentE,tag? @99@} YPe§gg- q!?z@h@'n JUB{sREm nxeaumr c%t rﬁagtganlmnqn@l pns
and/ or t'al yst's to facili'tate such a reaction, to provide a singly

" st apl dtanps) Tp&pﬂtﬁdellng@ddldheonalht yEd. t Bveglt €99, iiepitZAd,ePsD tlﬁetllengl’épla@ used

herein, .refers m"staplin nts.in a.,single

Dol v heschetision et et Boeid 000 AE TR E ingg AR risatl R AapRE RGN de.

[ 0005] HaaBbih@ seibﬂ@zenﬁ%tptﬂe W$d ét@aeh{ crt;ysdtlﬁﬁa(rs@@ FolC&:@f1d, PAKlah@Balbesyy shown
to eIp maintain its native conformati on and/ or secondary structure,

part i cul akhy ChaglerSophy $9:4P Dglew Ely ak €089 alfypc.cdiatli tAceds S¢is ééSfSc}%)f Hi2d3t er |

et al. (2 5 2% \\| ens e S

(2004) Bo0eredaly 4985 1 1R ChatoRad bRy Gy £ higlra Mg, ERGS

al | - hy drocaB h o wERs, Sthb g}(ﬂﬁt?dif&ﬂ@ﬁ@drtb@ n{b@htﬁlow‘gle%hﬁ{?@lv@@bd 6ﬂbolae@mdar y
structure can constrain the polypeptide to its native al pha-helical

conf or rakilcoFossRlEng gF¥Fai ned secondary structure may, for exanple,

i ncrease the peptide's resistance to proteolytic cleavage, may increase the
pepti de's hydrophobicity, may allow for better penetration of the peptide
into the target cell's nenbrane (e.g., through an energy-dependent
transport nechani sm such as pinocytosis), and/or may lead to an inprovenent
in the peptide's biological activity relative to the correspondi ng
uncrosslinked (e.g., "unstitched" or "unstapled") peptide. Such constraints
have been applied to the apoptosis-inducing Bl DBH3 al pha-helix, resulting
in a higher suppression of nmalignant growh of |eukem a in an ani mal nodel
conpared to the unstitched pol ypepti de; see Wal ensky et al., Science (2004)
305 1466- 1470 U S Patent Appllcatlon Publ i cati on No. 2005/02506890; and
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100061Novel stitched pol ypeptides and their "unstitched" precursors are the
focus of the present invention. The present invention provides novel

sti t ched wodotunstert ched" pol ypepti des, and nethods f or PCmaiSeoognesas at i on
and use. The present invention also provides

2008/ 121767PCT/ US2008/ 058575 phgrnaceutrcal nFosrtrons i ncl udi ng

phar maceut i cal conpositions f or Srmary phithe Wventiohn  conpri sing an

|nvent| titched N ient.
In certgﬁ%ﬁenbodr nts aﬁgﬁfg?%ggﬁIarﬁggﬁgﬁﬁﬁg%yg%ié%?ﬁﬁgﬁ 3ﬂ§hgﬁgﬁﬁgfrca
strtcheﬂdhnhypepm@dsécdmhmcpm&aﬂnnembmmnnpn&schmheMﬁnMBmkmﬂEJahpda&hgl|caI

| t tain th hel der physi ol ogi.cal
Pont ¢ oheRasnEnfD it hehbafuE HeGeRahEN Gotliinto, RFGL SRR i na
tract; ridy (fs@eetrtém&sarr &AM Or (@Q%ilrm)vbr%@er@sru@lm d%ﬁ'é%ﬂ% Blathestsasqr esent

|nvent|on rovides an "unstitched" substantial y al i cal olygeptrde
of the dresshinking of( plphgvhelical rpeptides; Blaelorell @Staéne@g@w Kherrzl InthE aid

i ndepe I hond cl i ched or unbran

subst s il b HRE ettt Rkt e M RMEPEE, SleplBR BT ERGRimipe ot

unbr anahedioubkliihti tcoh@thifs s1détslubﬁtﬂv¢wm@ck wnlaam,yrtaﬁﬁﬁg sicl¢€Hair, Of ordCdaiibieC,
branched O unbranched, substituted or unsubstituted al kynylene; cyclic or
acycl i ongreanieHdee gpd (s iy band-semaininguside Gpiny ﬁ@lub%tm% gcpresent in a
hetero I I A d or
unsubsﬁ%?ﬁigg&%etéﬁégﬁ?e ?@%%w%Sfm ?c 6$ﬁgg§%f gﬁ%@ﬂ d§ﬂ£ﬁﬁaéggﬁhhed
subst i tatedtion, tonprovéde ammgiy Ifésta@rte(alal polppdpeide; Adhmbnallyr, ettle aernmuripapisdd t ut ed

aryl ene; ubs itute unsypsti tut ed het roar | epe; ..or substi.tuted
unsubsty 1f el &éwsé‘geherem ret%eréa‘@hnq ﬁg’r o jed tgndgme “s@plingy Sptidhid 9111%?6

hydr o G bstituted or
uﬁsubgf‘ﬂlbtl dﬁgﬁ&é Shal toa]rﬁbf\‘;ihbﬁ “stRERSY %l%ly%%f E@lﬁg%})tﬁﬂé

't phatic; cyclic or acyc unbr anched,
subst i t[00@d or udﬁuﬂs@uﬁwngwnﬂeusn@aﬂﬂwﬂa&m@onsubsﬂmkdmehe@wﬂmmmdbi@hxuted
aryl, substituted of. unsu trtuted t eroa clic or _acycli
subst i trﬂi‘lﬂ‘&%r“ﬁnéﬁ{%ﬁ‘u P?H naiyy ; angyor esef%l}gﬁfysu TUBYE: aht 1B'I?l}f)t d0flPhg

group; physiolog&afi ﬂeI&&rEﬁné‘&ldﬁHon@' Oseé Schafadepandent | v, gn.santabks:. a@ooe) acr d
si de chai n; hydrogen; clic or acyclic, br anched or unbranched,

subst i t@ﬁeiz%%ﬁ&?ﬁs M@ﬂs vteedl. ,a$q1@1¢at(2Q04)c%9éllr46601r470&3 For example, stapling a
2008/ 1 Jﬁéﬁ)@?@é I‘gjysztg gﬁl h ?oca oss 1 1ibeﬁ?sg§ g aveugrp r@)ﬁ% qleﬁc%} bshltda ut ed

or uns eter a unsu ItU

subst i tstine@ro fcan Nrbisdin t it epblﬁ&xpaﬂ@ abyits nayed la¢p1ﬁrhafz:ylc lcbeforrmatist | tTHed or
unsubstituted acyl; substituted or unsubstituted hydroxyl; substituted or
unsubstdopsftared RFeondaryyHEichurgtBaY.oforuRsING | tNGEcet A meptidyanesistirssciPano;

hal o, cﬂfroﬂgbl i€ cleavage, ﬁﬁﬁelél'c%rﬁgeﬁﬁlge? g&]éthcggs hé/a%oghglqg ngﬁ tiow YL A&

cyclic or acyclic, branc , trtute€d orf unsubstituted

al i phatpeastratioal dfechopepaidy ¢dto ¢he targen cdiEd nembuarer(arc hiedugls mdosﬁergju{deplermlmt
unsubstituted he eroalhfgatrc substrtut d or unsubstituted ar

subst i tTANSRPTHAMGFHARBE $4ht &Y PHOCEPSiED yd ny@rlrgl t‘éca;}]cIfPEmV@E}%%’t int theed or

iSSPt it gs g cubsiiated o

hal o; ounstapled?) peptlde Such constraints have been applied to the apoptosmxmducmg BIDy—
BH3 alpha-helix, resulting in a higher suppression of malignant growth of leukemia in an
animal model compared to the unstitched polypeptide; see Walensky et al., Science (2004)
305:1466-1470; U.S. Patent Application Publication No. 2005/02506890; and U.S. Patent
Application Publication No. 2006/0008848, cach of which is incorporated herein by
reference.
[0006] Novel stitched polypeptides and their “unstitched” precursors are the focus of

the present invention. The present invention provides novel stitched and “unstitched”

polypeptides, and methods for their preparation and use. The present invention also provides



each instance of Re is, independently, -RE, -ORE, -N(RE)2, or -SRE, wherein
each instance of Rh is, independently, hydrogen, cyclic or acyclic,
branched wo 2008bnarsched, substituted or unsubstituted al iPphatSe@s/osssesi ¢ or
acyclic, branched or unbranched substituted or unsubstituted

het er oal i phati ¢; substi.tuted unsubstituted aw ;. substit d.or
unsubsthPR{RFGURE SPHRPIHIONSS 1N &aﬁf@&nwuﬂﬁaﬁﬁsgmptlt}? 05 81Al ; o RIPYRRN, 5
sui t abl @ Y AR®OKiny AV O iRhed R GEQHRAIPhcdBRbREGLRMES]
togethernﬁ%#dga éﬂ st|tutedzdgjﬂ&?ubstlt ed 5- 't aéP azﬁ%éred %eterd%yclic
or het eqedalmormmbodlmcmg, the presescHnvensibangeoodesRmavs]  alpblepelidenstitghed

hydr ogen clic or acycli .branched or unb bsti.t uted.or
s ubo e et enodime Ry e cptine S MRATEREY B TREISEfg thoir
substi tﬂ%@%&t@al@ﬂﬁl@ﬁ% Uhdtr 9ty istoglcapédrdhtaink Csuch o $t tHelWRY oFfa uefeubgt Jtuted
aryl; substituted or unsubstitutéd heteroaryl; substitutéed or unsubstituted
acyl ; anﬁl&gaﬁtromt%t]ilftlélwp‘ellaﬂﬂmb@qdﬁma@(ﬂt| ng group; a |abel optionally joined
by a I eln t he Ilnk el,ected fromcyclic acyc »
branch unbral%hnlcmgﬁ S ??m‘ 8% ﬂm ISt %gpwnfédpﬂpkgpenelnggﬁpc% or
acyClI@ubQmﬁm@bQQﬂﬁLmﬂmbh@ﬂﬂ@@ddesﬂﬁﬁﬁbﬁmﬂgd or unsubstituted al kenyl ene;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted

al l wnyl ene; cyfklic or acyclic nched or \unbranched, substituted of
unsubsti tut ed ero i [ branch or unbranched,

substituted or|pnsubstituted rpal kenyl ycI|c o , brpanched
or unbr | Subst i d $» ty t gt sfit uted
unsu%nflfg%c ene; i_ ' Yl %%E Ul%r

substltuted or

[
substituted or unsubséitute
het er oaronati c| ri ng; \\eCh R

7

unnat ural am np aci

i ndgpendet | (R),a natural or
in endeh\\y, an integpr
between 0 to 3 VI)ZOOGPLQl?E?P 57 y @0l zvare, i ndepenfgdent | y,
an integer betpween 2 to 6; (R%%s, tly, an i At eger between 1| to 10;
p is an integer-between 0 to 10; each instance of s and t is, —
i ndependently, an integer between 0 and 100; and wherein corresponds to
a double or triple bond. 10008] The am no aci d sequence of the peptide may
be substantially simlar to or honol ogous to a known bi oactive pepti de.
100091iy,&ent ai n enbodi nents, the present invention provides a -stitched"
substantial y al pha-helical polypeptide of the formula: (11) wherein K
LI, L2, M leach mistarRe,of K, I, It, ayd M, iy, ingepeadeatlp Ckkboadc cpdicdef aepestic,

her ein: ‘branched or unbranched, substituted or unsubstituted alkylene; cyclic or acyclic, branched or

unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkynylene; substituted or unsubstituted
arylene; substituted or unsubstituted heteroarylene; or substituted or unsubstituted acylene;

each instance of R* is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; or R* is a
suitable amino protecting group;

cach instance of R” is, independently, a suitable amino acid side chain; hydrogen;

cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic or



each instance of RI(), RLI), and Rm is, independently, hydrogen; cyclic
or acyclic, branched or unbranched, substituted or unsubstituted aliphatic;
cyclic orwaayedizcie7br anched or unbranched, substituted ecTasswsssssvat ed
heteroaliphatic substituted or unsubstituted aryl; substituted or

unsubstit eroaryl stituted or unsubstituted substituted or
unsubstd%¥ tce YWE?‘{)QW“ rgtpi@& tutfﬁfétategrormtéulb%ltqtt%@%tam@tw tw gisituedieled or
unsubst ikt ed LA s AR &ryﬁ’tﬁgbstlt%&%fb? ar?l ehd"'blt 59ychc u ubstifedt YO

adj acent RKL groups are joined to forma su unsubstituted 5- to

8- ne nbmsé@htiuyed oali platifucedr wmtgtsubatiwbd thydedyl rsubmmubct t)r uosubdtitutedt thiod:
menber ed hetﬁwﬁg @Eatlc r| substlﬁ%ted or unsubstituted aryl ring;

or sub§WP¥ﬁW§ Oppn @Pﬁ?é&y b SPSE0E 1PN adj acent RKL gr oups

are joi ned tQch Qhdffec SHORE | IsUtlﬁ&p@ﬁdéﬂﬂ§UB§&ﬂ0? etgrcﬁc dr0a héreﬂttaﬁél%@ or
cycloal;ghatlc ri ng; substituted or unsubstitute - to nber ed

cycl oh ratmhctcb Rakstitnted ergunsybibisutpd aliphdtior cyghs ab styctlg,tlédn@psi jor rmbrgnch@d

b d
or oups IPEEH YRR BCleORtEHRE bR b PRiRE A b ki oo

cycl Oa|tln@i11§‘shhﬁed hét@roaﬁylpsﬂidlicmr%tyelﬁc WwoBstheted tod tudduistindt@l 8cyl; WBstituted or
2008/ 121767PCT/ US2008/ 058575 nmenbered cycl oheteroal i phatic rin
subst i tupsestigred medipret; tltb@fét@teérgr|unﬁuhﬁgtut®rthwb%1€oﬁtﬂtut6éd>r @rlsuhﬁ@w?f‘éit 4npigeed

het er o nce of u, v, and q, is, independently, an
|ntege3&% I&QE ?%ﬁ4bgﬁﬁ corresponds to a S|ngle double, or triple bond.

1001011 n cerdaah mmbe@nfrl#mts,smdbﬂf@dmtgsem}a LORENENET)al g o-SRowihdasn cach
;ggg; igééf%%::g&?{lﬂsggbg} gt y,oLycP E tnI dc%\r%hg f01rt at]cej\lclflco r‘t@ajull&led or utgt}panch\é\g
substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched, substituted
or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or unsubstituted
heteroaryl; substituted or unsubstituted acyl; a resin; a suitable hydroxyl, amino or thiol
protecting group; or two R” groups together form a substituted or unsubstituted 5— to 6—
membered heterocyclic or heteroaromatic ring;
cach instance of R' is, independently, hydrogen, cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl, a resin; a suitable amino
protecting group; a label optionally joined by a linker, wherein the linker is selected from
cyclic or acyclic, branched or unbranched, substituted or unsubstituted alkylene; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched
or unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkynylene; substituted or unsubstituted
arylene; substituted or unsubstituted heteroarylene; or substituted or unsubstituted acylene; or
R" and R* together form a substituted or unsubstituted 5— to 6-membered heterocyclic or
heteroaromatic ring;
cach instance of X4 i, independently, a natural or unnatural amino acid;

cach instance of x is, independently, an integer between 0 to 3;



O (V) wherein K, LI, L2, M Ra,Rb, Re, Rf, Re, RKL, RLL, RLM s, t, X
y, Z, j, p, VvV, U, (, XAA and are defined herein. 10011] The present

i nvent i oowo0@/Ro76di rected to a nmethod of naki ng a substramttisadosysss7s

al pha- hel i cal pol ypeptide, said nmethod conprising the steps of: (i)
providing a bis-amno,acid of the formula (A): wherein LI, L2, le, 1r, W
Re, x, and Ya#¥ 78Fi RdEPeh ?%Wnanmtqgffg&w%?%@an am no acid of the formla

(B): WO 20G8{ TrdefBd&efil Up2ARBELORER S RaDiot

p is an integer between 0 to 10;

cach instance of s and t is, independently, an integer between 0 and 100; and

wherein —---_-____ corresponds to a double or triple bond.
[0008] The amino acid sequence of the peptide may be substantially similar to or
homologous to a known bioactive peptide.
[0009] In certain embodiments, the present invention provides a “stitched”

substantially alpha—helical polypeptide of the formula:

Rf-[XAA]S— XAA]T—RG

wherein

K,L;, Ly, M, R R, R, R, 5, t, v, z, j, p, and X, are as defined herein;

cach instance of R*", R, and R™™, is, independently, hydrogen; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl;
substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; substituted or
unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino;
azido; cyano; isocyano; halo; nitro;

or two adjacent R*" groups are joined to form a substituted or unsubstituted 5— to 8—
membered cycloaliphatic ring; substituted or unsubstituted 5- to 8- membered
cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring; two adjacent R*" groups are joined to form a substituted or
unsubstituted 5— to 8— membered cycloaliphatic ring; substituted or unsubstituted 5— to 8-
membered cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring; or two adjacent R™ groups are joined to form a substituted or

unsubstituted 5— to 8— membered cycloaliphatic ring; substituted or unsubstituted 5— to 8-



Rt,Nx. R" K(rtc), 4 wherein K, Ra, Ro, Re, Rf, le, x, and are defined
herein; (iii) providing an amno acid of the fornula (C): RtRe Ro )# "

wher ei n MvoR2¢s/Rb767Re, le, le, x, and are defi ned hetreirns2008/058575 (i V)
providing at |east one additional amino acid., and (v) reacting said
amno acids of formulae. (A)., (B), Wi

t ast. one no acid of
step (iN§MPYeH %Q)%f‘éeraalﬁ&a bEBE a@sawt%qrnqnsa%ﬂ}te d $pp 198 AT élgrsf%t?ii or
enbodi ng) ?&b%tlt&t&?hé%@% | BRE:hod further conprises meking a substantially
al pha-hel'i cal pol ypeptide~of fornulae (11) to (V11) by (vi) treating the
pol ypept i de aath sisepcg ofju,wi, thd g, isandépesdentlynacetdgar betentrotitorérnd, the
catal yst is a—+trg-closing netathesis catal yst. 100131The present invention

al so provi des-a-bi-s caméspondsdtd d Slﬂ@l@ mgublheorftopleboad. wherein Li, L2, Er, Re,

e, ’[Oélﬂ]and I%rcgrtgigfel r%)oglrnents the present invention also provides substantially alpha—

helical polypeptides of the formulae:

1|%a 0 R
R —[XAA]S—-N>8L#XAA17
R" K L

R? 0
Rf—[XA A]—IL
s R” K
|/
R? 0
RS —[XAA]—Il\I>gLf
s RO K




[ 0014] Furthernore, the present invention provides a pharnaceuti cal
conposition conprising a substantially al pha-helical inventive pol ypeptide
and a phavomoeuiwal | y accept abl e exci pient. [0015] 1 n cectraiseoosmbssds ment s,
t he pharnmaceutical conposition is suitable for oral admnistration. In
certain enbodi nents, the pharmaceutical conposition is suitable for 1V
adm ni stration.] W) 2008/ 121767PCT/US2008/ 088575 [ 0016] The present

invention is al thod of trgating a disEase,(§isorder, or
condition in a i ing a rap uticall¥ ef fegti ve gnount
of as SLb@ti i pthi a
subjec?ﬁin ﬁgdz pptileat X sﬂ%d
pat ent, publi sh ns, jou I vher
publ i cations, 3 cqfpor at edi*her el erence. [0018] The
details of one theLL,v nti on=gte’ set forth herlein.
O her features, s ei~the inventjion will be appgrent

fromthe descri
Definitions 10Q191Defi nitions ctional groups and chemifcal
terns are described in nore detail below For purposes of this inventiion,
the chem cal elenents are identified(vh) accordance with the Periodic Table
of the El enents, CAS version, Handbook of Chemi stry and Physics, 75th Ed.,
i nsi de cover, and specific functional °§roups are generally defined as
descri bed theregin. Additionally, ggeneral pninciples of organic che
as well as speqgific functional noyeties and\reactivity, arc describe
Organi ¢ Chem st{Ry, Thormas Sorréel I/, oUni ver skty Sg) ence B®dks, Sausal
1999; Snith and [March||March' s| Adyaflced O ghni m stryl, 5th||Editi,on, John
W ey @%&@T—r , X(QHK‘,NO : XK%S}! P O g X

Transf or mat i orfg, Publ i sRer s/N nc. , ; t hers

Mbder n Met hods |&f Crdﬁqiﬁ Syritthgsi b, 3rd Hfj

Press, Canbridde, 1987\ _[0020]

(e.g., am no aqgids, and-=&tiStitch
peptides and pql ypepti des) may e 8%gpe
st ereoi soneric |forns. Thé& prresent \iRVent®p/cont enp tds all such
conpounds, inclluding cis- and trans-isonmergp R and S-enantioners, i
di astereoners, (D)-isoners, (O-isoner@, the racem c m xtures thereof, and
other m xtures thereof, as falling w Hin the scope of the invention.
100211Where an isoner/enantioner is preferred, it may, in sonme enbodi nents,
be provided substantially free of the gorrespondi ng enantjoner, and may

al so bevhasisK el tle, M. RodRi. & R, BnRchd¥l. ¥ R"Opbi £ & My Zehnih dh8d 4y Xas: used
her ei n,——oxamns- t hat—ttre—conpound i s nmade up of a significantly greater

pr opor t i-omr-of-- 8k -enant+ dredelined hewit ai n enbodi nents the conpound of the
presentgaghment i i of . t 0 L erred
enant i RQ?M I n ot iﬁiegﬁggaﬁﬁgﬁéé@%ﬁéq@§#€§3§3‘F%ﬁﬁﬁﬁﬁ“ﬁ%hg?%aﬁ%ﬁgﬁg¥gébout
95% 98fiphachelRAPpdlypapeidgshidahethop cahprisiegltherapt obmer . Preferred enanti oners

may be isol "}E)ep%iiﬁ%g]a bis—amino acid of the formula (A):

eL onpounds Jof t\ne JpresSent invention
dgi artipgly stiteched; and stitched
i st~ n Bartf cul ar tric or

T
e o~ o
| b1 L,

(RO, /> <\ (R),

wherein Ly, Ly, R*, R, R', R, x, and Too------- are defined herein;

(i1) providing an amino acid of the formula (B):



WO 2008/ 121767PCT/ US2008/ 058575 racem ¢ m xtures by any nethod known to
those skilled in the art, including chiral high pressure liquid

chr omat ogwephys/i2H6zC) and the formati on and crystall i zarcomusedosobssral salts
or prepared by asymmetric syntheses. See, for exanple, Jacques, et al.,
Enantiotners, Racetnates and Resolutions (Wley Interscience, New York,
1981); Wlen, S.H, et al., Tetrahgedrofy 33:2725 (1977); Elia E.L.

St ereochem stry of Carbon Conpoun (MG awgdi ||, NY, 1962); Wlen, S H
Tabl es of Resolving Agents and @t | Ra%0l utions p. 268 (EL. Eliel, Ed.,
Univ. of Notre Dame Press, Notre DCRme, KIN 1972). [0022]1t will be

appreci ated that the conpounds of the Qffsent invention, as described
herein, may be substituted with any nuXber of substituents or functional
noieties. In general, the term"substituted" whether preeceded by the term
"optional | y"witsrein®,,R*aRY, RYKSIRY sentds_canral sedicrined beroit as of this
invention, refer to the replacenent of hydrogen radicals in a given
structure widih rpddinggpegingacid ok he oy (Qlibst i t uent. Wien nore than one
position in any given structure may. be gubstituted with nore than one
substituent selected froma specifiled oup, the substituent may be either
the sanme or different at every plgsN oA~ AsRused herein, the term
"substituted" is contenplated toi e Substitution with all perm ssi bl e
substituents of organic corrpouan@ ny of the substituents described herein
(for exanple, aliphatic, alkyl, a?"ényl , al kynyl, heteroaliphatic,

het erocyclic, aryl, heteroaryl, a(,/?/ , 0x0, imno, thiooxo, cyano, isocyano,
am no, azido, nitro, roxyl hi ol , ftato—etc.), and any conbi nati on

t her eof (forWlée%%lﬁfﬁ\fleBQé{Li Bhdt'i Bgrﬁ’ Aed ~ret-eroafs fed baiito, al kyl ani no,
het er oal kyl am ar vyl am : rylam na, al kylaryl, aryl al kyl,

al i phati coxi(,m)%g?vé%é% ghgg)%gg@lﬁ&gﬁqﬁél%ﬁéaha&aer oal kyl oxy, aryl oxy,

het er oar yl oXy) reattirgsaid ahinb@xids ofi &irevubmel (APHE), atdICO xwith aalldayd drizi amdyo

het er oal kyl t hi oxy, arylthioxy, hetergary|thioxy, acyloxy, and the |ike)
that ré¥ ?sgtqpr(l(‘%sﬁ%p? ﬂ#ﬁ?@%@ﬁlﬁs(’ﬁf%@@bi ety. The present invention
contemrmbgiAS anyinapdtsh | cribsimeREDINALILBRS h&h8d dREhEO BRIPHYE FhakdnStabl e
substituent/noiety. Additional exanples of generally applicable

subst i tsubssmtillgr elphithebtal apesipdpyide hef dpmwilid dllenoodVYHenbs (showmmating thee
Exampl es, whj.ch are described herein. For purposes of this.inventijon

ot of odPRSPLTR SO AT BLERGT Hader i arBaitein el ehdkied BEERs STy,

sui t ablgetatbsit tdtilott as described herein which satisfy the val encies of the
het eroatons and results in the formation of a stable noiety. [0023] As used
her ei n,[081st i t UEwtPrasRER VR icarsergoyides hbissaminp pcid hapiarg thefosmulay g

bi radi cal derived fromthe renoval o atwoohydrogen atons fromthe
substitutent. Thus, for exanple, acyl| is @qcyl ene; al kyl is alkyl ene;

al keneyl is al kenyl ene; al kynyl is gNkyny ne;/ReV\D

2008/ 121767PCT/ US2008/ 058575 het emdal k i s Oet er oal kyl ene, het eroal kenyl

i s heteroal kenyl ene, heteroal kynyl i%jhet&soallwylene, aw is arylene, and
het eroaryl is heteroaryl ene. 1002@&)‘[ﬁt rmR%acyl ," as used herein, refers
I

to a group having the general fornmlg"- \<0) RA, -C(=0)0RA,
-C(=0)-0-C(=0)RA, -C(=0)SRA, -C(=0) 52, *C(=S)RA, - C(=S)N(RA)2, and

-C(=S)S(RA), -C(= 2 oE(ENRA) —“=TI=NRA) S d - C(=NRA) N(RA) 2,
wherein RA i"%he%allf?g%?% hg‘l’&%[e\ﬁﬁ’g%’sﬂ'ruwd a%)eré%iﬁggﬁgrteﬁ uted hydroxyl ;
substitigorf or ungBahdtUtRd prdib@ inveHIASH igréitigsh ar phidsUHESkicdIUEtQHpAfidIO;
substituted or unsubstituted acyl, cyclic or acyclic, substituted or
unsubstdompriedg Br substandalbr alph@réai@hledn@mlmamlmepEWMHd orphgepatduically
substi ta%teeqabqer >ycri131le’1t1)tSti tuted, branched or unbranched heteroaliphatic;
cyclic Sr pacyclal P bstituted or unsubstituted, branched or unbranched

al kyl; [09Di]i ¢ orinagy@ln embsdibhist Wi ghamabfisiehis torhpdsittbn by anebRAf@Ioral
unbranched al kenyl; substituted or unsubstituted al kynyl; substituted or
unsubstadpupisigatigny| In eqityi pmbediments. theskhssnaceutien q@éxpéﬁ%a? vt suigabipfeatVeoxy,
het er o)y, phatlXy. al kyloxy, heteroal kyl oxy, aryloxy, heteroaryl oxy,

al i phaticthioxy, heteroaliphaticthioxy, allwthioxy, heteroalkylthioxy,
aryl t hi oxy, heteroarylthioxy, nono- or di- aliphaticam no, nono- or

di heteroal i phati cam no, nono- or di- al kylam no, nono- or di-

het er oal kyl am no, nono- or di- arylam no, or nono- or di- heteroarylam no;
or two RA groups taken together forma 5- to 6- nenbered heterocyclic ring.
Exenpl ary acyl groups include al dehydes (-CHO, carboxylic acids (-CO2H),
ket ones, acyl halides, esters, am des, imnes, carbonates, carbamtes, and
ureas. Acyl substituents include, but arc not limted to, any of the
substituents described herein, that result in the formation of a stable

. o,




is an optionally substituted al kyl ene, al kenyl ene, al kynyl ene,
het er oal kyl ene, het eroal kenyl ene, or heteroal kynyl ene group, as defined
her ei n. Ewerzp(bmwwcyl ene groups wherein Ris al kyI en ecrnuskeodesss7s
- (CH2) 1- 0( C=0) - (CH2) (CH2) i -NR (C—O) (CH2) - (CH2)1 0(C- Nfe) - (CH2)
-(CH2),-NRI C- Nfe ; (,C=0) - (CH2)
T- (C=NR#1¢lcrp) fhe preqeep}zlyerttlog(le:&lsy diregied topa metl @:ﬂéjrfratm acdisgpsq, @igpyders . -
(CH2) - rorse&fd\go\f) -if qﬂzgu‘b;ect Byt qg%ﬁm@fe%ér ) t‘h@&?ﬁ)ﬁgall s6&H Tarh&me) of GH2) T-;
or - (CH2)I-S(C=0) ,-, and the l1ke, whi nay bear one or nore
substlUNbﬂmgwﬂamdﬂmhbﬂeahméﬂﬁmﬁdmﬁnambe(EthQVH$u)dmdﬁn&hd&mﬂﬂyiaﬁh i nt eger

bet wee o 20. be cyclic or ac br anc

b and B s st Y pER RaToL LSBT Verthideoant preHe PEVBLET POghTPrIRIRse, but
ar e notjohindl dr8elcd, And Bth¥r ﬁﬁblkﬁﬁorﬁum bf w@ﬁtaﬁe i@l@ bfa%phel@@ﬁ %yrﬂefeﬁelﬂeé resul t
in the fornatlon ‘of a stable moiety ( g 1P atic, alky kenyl

al kynyl[00H8t er oal Thetdetails, ofteae or orgre emdo lareylts oftibe eIrV@aﬁm areaseyforthd)@@emq m no,

t hi oox ocyangy m no ro droxyl. .. thi.q hal .0

a1 phat bR SOEHE IR oAl BRIy P E S ¥ SR sk R gsr e

ar yl amth@fighes,ah®atanpads, ied thalckiyhar yl aryIaIkyI allphatlcoxy,

het er oal i phati coxy, al kyl oxy, heteroalkyloxy, aryloxy, het er oar yl oxy,

al i phati ct hi oxy, heteroaliphaticthioxy, alkylthioxy, heteroal kylthioxy,
aryl t hi oxy, heteroarylthioxy, acyl g -ﬁ@ the |li ke, each of which may or
may not be fitrther substituted). P% 59' e term™"aliphatic,"” as used

her ei n, [Oﬂmjl udes Ibfiditiaatafrsat@fic ﬁmd:tlunaslagrum;&ta&ﬂi chieoinct ok iacg d&;tcrlhécghlt
chain (i ranc d), branc acyglic clic (i car bocyclic)
hydr ocafP‘HSrf?tal glew- ;E?Qf IB‘&‘?SS%SFQ‘S} S 5aten d’tl%a Kl ey aFFo‘rdéntFﬁ‘ﬁ’g’cni onal
gr oups .4 AsrdMhdel witle tRPPLRIATEM : RY t@ﬁle‘ﬁien%r @A@Qé’rsﬂﬁ' Hanéilfbotkrb? C&He;mstry
"aliphatic" 1Is |ntended herein to 1 nclude, is not [Imted'to, Kyl ,

al kenylandaPhyivyl 75"cEdl mhdw«tovenmﬂcsab(kﬁmﬂmctland gryupsoaxb I«gjtm}t’allyndaﬁmadea

Thus, a erein erm "al k i ncludes st ched

e o iR sPShEs " dib G Bl it R RSB i G REETE  or e
such anun@dolﬁQﬂYﬂowtles 3dn|ﬁﬂéﬁétlmtya%'e Td@@n'bbdl( 8n k%ﬁfhf&e( WonBmy2Thomed Seaeri n,

the terns "al kyl", "al kenyl U%@yl ,. and the |ike enconpass both

subst i tl&mé@rs@:n ScisneuBopks. L&a@@alw,o Snnthc@mt Mamclem@h ‘srefibvanced sOrmad
her ei n, aI| hatni ngdi ca t [o cl.ic,
acycl i cCh "E)tg”t% dlgm% ujlééﬁﬁgygltle% é‘tgodns %r ach or’ %{ﬂﬂr %%r ’(:I?B’ﬁp'(e%nmf 20

car bon @itgan®k:. Tréhifphadtions, OV OHPubLkISrs, tInI@nN5wlmkUI:%9 Cuitruthes, S@he Modkted to,
any of the substituents descrjbed herein, that result in the formation of a

st abl e Mefedsof(Xeggnic Samhﬁﬁaﬁ “Edigpnefjambaidge bprveraindrass CambridswaPPhhati c,
het ero%&id ar Yhe éﬁ@{ ek kﬂ%eﬁ%Fentﬁgfegnbal r%h Anh® W¥fs, SYPDRstitdn3GCYano,

am no, azi nitro, ati cam no,
het er Oqiartl[ﬂ’h]@ltsltlmﬁd remd satclhydl peptmles aﬂtbp@yp@ltﬂdyd)am'yrnmstm ydréioulmogeometric or

het er oaryl am no, al kyl , alli ticoxy, heteroallpha COoXy,
al kyl ox?;éyremm% 21%@‘#?_‘%26 18138’91?@&]?2% ISR Sxppowdds t}’

heterOQ£¥J£%NWm%LBQH@&'@LQh&&&enﬁ@%ﬁk&@hh&%ﬁ%hﬁ%@Kﬁ%%mnﬁ%$¥i}hbﬁ%ﬁyﬂm
het er oal kyl t hi oxy, aryl t hi oxy, heteroarylthioxy, acyl oxy, I'i ke

each ofragedmic mmawrep tharenf, and oeer frarxtures tsudrdt ins lfalbdg Wlllt)@zBe Jstrdw vethm

al kyl used herein, refers to saturated, straight- or branched- chain
hydrocdpggﬁ‘Padlcals derived from a hydrocarbon noi ety contai ni ng bet ween
one andobprgnty cawhenr at REEmch¥nangomvals pkferedl NGhey, i dopgeimRidaitntd,besome
enbodi nents, the alk group enployed in the invention contains 1- 20 car bon
at oms. prﬂVléﬁbﬁukétanéﬁl%so&pwﬁthe oSO g gra@mmérm@n@y@d dgnbaiderad sascar bon
atons. Jdn. t epbao ], I [oX0) car bon
at ons. IOHU%& glrc heerrbo pﬁgﬂt}f en‘t:r{%ge(gl Ey{lsegrhgt%?n 9¥1% thceon%ﬁ)l&ﬁd%%gcar bon
at ons. dpnoﬁaomgtﬁﬁcaemiyoghm@ﬂq)roﬁohemﬁbky)he @lhsmp)neafpl Dye@haﬁ@ rhbodEndntS tigar bon
at ons. npl es _of alkyl radjcals include, but are not limted to, nethyl

et hyl , Cﬁmp@pm of i@@ﬁ%vaemwBu% rade pp gf Bfultew abaw OOy by weighg et parafgred

i SO- pe rt I hgptyl,

n- oct ylhétn}{Illtl Jjg%y n %H{e}‘ eglggg/@%dy tlgecy ad@lu:%caﬁ,lalti 3 c%oﬁg§y%e%$b7 ’o%g or
nor e sudbh thiyt wnﬂght oAIakpaiefegrredLmlaﬁumﬁen t Hmfmed nndrmldmersbntaydxeelsntaltedl fromt ed
to, any of the substituents described herein, that result in the formation
of a stable noiety (e.g., aliphatic, alkyl, alkenyl, alkynyl,

het er oal i phatic, heterocyclic, aryl, heteroaryl, acyl, oxo, imno, thiooxo,
cyano, isocyano, am no, azido, nitro,9hydroxyl, thiol, halo,

al i phati cam no, heteroaliphaticam no, al kylam no, heteroal kyl am no,
aryl am no, heteroaryl am no, alkyl aryl, aryl alkyl , al iphati co xy , h
et er oal iphat| €O Xy , aIkyI ox v, heteroalkyloxy, aryloxy, heteroaryloxy,

o, I L T T T o I T T .




100321The term "al kynyl ," as used herein, refers to a nonoval ent group
derived froma straight- or branched-chain hydrocarbon having at |east one
car bon- cawbamginiie bond by the rermoval of a single hye#cogmseoossssrsin
certain enbodi nents, the al kynyl group enployed in the invention contains

rvent TS ADAIES DY 785 B Bk KPR hescastRen L HEHOME: SRy
WO 20084121 {67 R éMgﬁ%g%@ﬁ%i@m%e tRIRIANEGh GRNERLARI A Do BliRPRa R O1TS.

In stil'l other enb the al’kynyl group contains 2-8 carbon atons. In
still arrhpepaaddgi aammrnetnt:r@n&iekqsnyISee,gfaIup(auqxh@ aJanqu@ 5t @ar Iﬁnnnmrmrm

Repres tatl ve al rou | ude, I, 2-
propyn acelris 5&”5&%1@ 61Fo nt%ﬁﬁle??‘?e ?VIQe di IE%{? \&q%a%‘ 1>II'SI’\r/ nor e
subst i trenhsdrom Rk (qwmpEﬁMbEtL t 3160 &G USEC Dk @Un@ao‘ﬂtﬁgs {Mé‘@}ﬁa‘%&d to,
any of the substituents déscribed herein, that result in the formation of a

st abl e hhbi &Y (%,62@; Wikhj &t T @lesa@J@I?SOl\an(égth agk kKmwiydal Rﬂ?@ﬂéﬁ@’él »-pHak i c,
het er o het ryl o i 00X0, cyano, isocyano,
i o, g ddret A RN GR Pmg B NG GGz cam no,

het er ogboptiat i cam nfal,ll ab kaﬁpamaiai that &reoad)rhyétamsn@f thy yka@Bhthehvention, as
het eroaryl am no, _al kyl aryl, arylal kyl, aliphaticoxy, heteroal |a£hat| coxy
al kyl oxdgscribed dicesan, I@%k@z Subawww‘ylth ABY éﬂ@h@rwfowysﬂtm%ﬁ%ﬁméfﬂ@n gpictics.

het ero i o hi I Ve i

het er ogby# {ﬁ %Eal e t%l %@L&M{aegd Vﬁ%helr irﬁiéee?g%glcﬁyﬁehmc I?p?f%dl%}] Oq)%’t n%%d be

f ur t hersubsthsdntd um&ah)led h@(ﬁ(ﬁﬂ}uﬁseoﬁ &msnnvahtkqmyh&mo thea.&plle&eﬂheimeoféhydrogalf ers
to a biradi cal deri ved from E r p nas def | ned here!1

r enovalageals {2 ﬁV&Pé&Bﬁu’é&IB eAIIa %}ﬁl?//? g 150 pubYHYenbe HiFE Mred ana%%ﬁcl ic,

br ancheg@inUp Qllh? [Fggl%dstrlﬁﬂﬁé trﬁa;yulﬁéa gﬂ@ﬁtu‘t&lswgﬁ trhdrd ttﬁgr offé! KM BREs I PP

substituents inc but are [imted any of the substituents
descr i Hewn hepedificd ghoap, thesubdtitiant intag ‘tfecmtdnat th© ramf oa dsffabhtet ﬁmrgtppSI(aeng

aliphatjc, a I kenyl ,.. al k: het er oal i phati.c et Cli I
helt gr oaésylzuseda%ein’ teﬁn ﬁngt%ﬁ&o% co tylﬁlﬁ{? 6%1 I !m% @ﬁ?ﬁ% D i tlEIoally
nitro, Jevelsemm subkthh@ﬂts oh @Igamcaddn[ﬁmhw @ﬁjﬁ Qe the@ﬂbﬁﬁtﬁ@dts BERLbERAERRY (for

al kyl am no, het eroal kyl am no, I'am no eteroaryl am no, al kyl aryl,
aryl al ke}ampm |a1bnhatiq; gy, hlét@@ylo@ hyphlathetecﬁ&ghphaﬂl«yhlmycyqlﬂ@t @rycb,ahktym%s}
aryloxy | 9% al.i phatict hi ox het.er o |p at i cthj,oxy

al kyl t Hi“o Qy he lgér{otglf O’XPI ?’P’a%xylsog anP’t %rano gﬂﬁe’ Iﬁ?llrgar r?)ﬁll J[h?o)i halo %t>c<9 and

the |ikad aﬁﬁ@bm@fnaﬂbm ﬂi&rdﬂiﬁffoﬁ Exdiile I'tﬁriphbt@cafniﬁd I’Iﬁfer@dhlpﬁﬁt[dauﬁﬁd)alkylﬁﬁlﬁéj The
term am no," as used herein, refers to a group of the forrrula £ NH2) . A
" subst ihctrredkdaming: ravlsmingi t Aeleroelylamingno-dkdani-t uerdplarh neliphaiaRRY: of a

di subst st ut ent
as des cHreng&g ﬁg@rléez)?x t!ﬁtg?%%%’su tésrgéﬂrglyliofgg’ %%g{?’i oﬂnettéél&]rglog ?’ab ﬁjhrﬁrg?[g%o;&( e.g.,
a sui t dieteeodiphaticthiogy, eﬂkyhtlgo;g;r, dwp:roaikylﬂh@ty, (hryl&ildbwl he&kd@yﬂyﬂloxﬁldcylmyy

het er oal i phatj.c, heterogcycli het er oaryl , mno, nitro,
hydroxy"IndI ) tha aesuﬁi/ tggmtwal ohét &p |IHBW i chif RESn) KYFYiftho,

het er oglolh @/ t8Cany24n eﬁf@d@ﬁ co%ﬁ&"u@ﬁi W SN, arBV &Y A5Mble sﬁBéﬂtﬁ’éﬂWﬂmety
al i phati coxy, hetéroaliphaticoxy, alkyloxy, heteroal kyl oxy, arylo

het er oakddiosnal chinpleat éfc génicoadly, apldtcebloambphmemtst hicodipstratkd iyt HIGOXBﬁCIﬁC

het er oal kyl t hi ary ete | 0X and the

oach ol Shoh Y Skie T S RE o0 By APots Sl
subst i tigt@gibn, AderoohBisicte Hpﬂﬁ'o?@d"hﬁy Habeayddhéd HRRtiGcRE ahdBr dhy suitable
substituted am no group(-NRh2 rma 5- to 6- nenbered hetereocyclic ring.

100351 Thbstitegninas allesogallbad g woich sebisfyrtbe yelencieseihibe ihetereatorasriprbressits thhe
fornul e is, independently, a hydrogen or an
opti onaP%y s::}é&fz){ %YQ@ ?Hf%&atl c group, as defined herein, and the am no
rml ety [0823]i r ect I A(s adddatehed, i@stnlnentp@rnmtwlmiah %ﬁdjllﬁl thd ﬁﬁﬁﬁ] Tore't @fdN to a

“al i phat.i cox refers to a "substituted hydroxyl" of the fornmula (-. OR),

wher ei rI’“WiI%y affm@étfmm a9 temayBkef tin @&iragqnpﬁam érogm Higpsubstitusat. EB% K& ei n,
and th CxAPRE Qcﬂols eatcylehé, ﬂkﬁeﬁt allk’yl@ﬁet; aa%?lgylt R Jllt%%y%@,e Qllkyﬁgql i§ Ca‘fﬂﬁylene,

10



[0037] The term "al kyl oxy" refers to a "substituted hydroxyl" of the formula
(-ON, wherein Wis an optionally substituted al kyl group, as defined

herei n, awo 20082120%6ygen noiety is directly attached to treTpme@sssses ecul e.

[ 0038] The term "al kyl t hi oxy" refers to a "substituted thiol" of the formula
(-SW, wherejn fe is an optionally substituted al kyl group, as defjned
her ei n,heéﬁﬁ%ﬁ’fﬂe ig ulhetsrodipylensy  ihstegs 1&‘@&[ y 15t leeé%tﬁélae%e%e%ﬁfgwﬁfynafh Scul e.
[ 0039] SEMviHK YL AR Qend. 6h & hSelo? -"@lﬁé'fﬂ‘ed am no" of the fornula
(- NRl-J'HZ%%r&\Ahyerye%r?’ Rllhy ?sa?ﬁf%%epgnﬁggﬁt?@,ls a ;é/drj?]oeg%n or an optionally

subsi t Uf@2#]al kyl Trecam “ayl.def usedchehen.gefers mrdgroehaiing thgegenerel ferpulas-
directly attached he paren |l ecul e, [ )] The, t aaryl,".as used
her ei n_,é((r_gt‘) r t—§?—s¢§5¢_e a‘?@ﬁﬁrbagﬁﬁ(ﬁ) S ’o—rc(ﬁg%‘gycréé—@% )éys—k:éﬁ?)%hvi—ng
3-20 TOGSAAUS, 8id WEEh)sakh, 1 heINRYRA! O ~ARE)ORFDOR -RRASHH, Cihdray be
substitu edAor ugsubstl_tut d. In certain enbodi rents of the present

i nvent i GANRANER ™)., reheeie Ro in hpdiessn; Hhalogsn; selistiuded er aasubgdutedomelréxyly i ng
syst em havi.ng,one, t . or . three a tkc rin i.ch include t . not

i mited" Sotl,tu%ﬂeﬂ%/lu,nsv?%ﬁugﬁ%/l tfﬁloﬁ’aﬁﬁésg{gﬁea ald utn%lé Sﬂlﬂﬁee(? Whieh SH%S)}%B%S rone or
mor e substbstivgsd scyl Atydlicsatbadycli¢) esabstitiifeg | dtdsulbrtitutéd, ebrmtihed iofin®ehntied any
of the substituents described herein, that result in the formation of a

st abl e aphattey CEcliy. orajaryiss i substfuked ora|upaHhptituted, k hraprheds edre iphranghest i c,
het ero LG o , 2 i, i i yano,
o o, PeSriph ity BT RRE s iipd B Beub T, bh AU Ds wikARred A,

het er oadyciihat acyalie, 3abstaltky bammsubstithiet esraadhcyt loammbranchad wllenyneubstituted or
het er oar yl am no kylary],.arylal kyl, aliphaticoxy, .heteroaliphaticoxy,

al kyl okﬁ}l,suti’?élflg?%aﬁk yé,xyg L%FW%X% LHJéP]égtlggP& Il substltutecF or unguhbstltutedX

al i phatyet- i OXY, BEfiRtealy, Phatihlhttody, KY il » hRUELARY oM T N Qg thi o
Xy, het er oar@l’thi@iy,1 ac}i’/l oxy, an the i kg,ﬂ%(g(ﬁ of whi cko y oé?yné " not
be furthe@romylosyi t atighicthi@@4 1]hEkerolghaticthioyy.enelkylthioxys eiethmabkyithiosfers to
an arqu@i r.adi cag tderi A d froman aryl gr.oup, .El%édefi ned herein, by renoval
of two AWHFSHen Ty A Y end "W Bups ma§ e ali FrTed BP Uns st ftut ed.
Aryl enencgfr@Hiphatidsdind, UBBIS- binGil-Udigslaido, BloBoneF dil ARty RumiAd YmoML or

2008/ 121767PCT/ US2008/ 058575 of the substituents described herein, that
resul t dinantkeminer erampem of dig hstezpsirgamiioe y tye Rg. growps tpleat togethen fioym a 5-

al kenyl . al kynul . het eroal.i phaticy,_heterocygl i ar hgt,er oar yl yl,
oxo, | nt10 n@, n%/ I ()e{)&do,ﬁétcg/ogﬂ%l}cof@%cygﬁ%ﬁélg 1 r%ééﬁ r§]|hpd§o,n%#ﬁ er%%igwgigsr xg{%&t hi ol ,
hal o, alatlalié Cadsn@-COSHIRr Retbhddhadcyt anilides, adtdey| amifg, Ashal oaklonagg) no,
aryl am ng, heteroaryl am no, alkylaryl, arylalkyl, ali ?hati COXY,

het er oM G3MEEGSe GRY, Uk y | DK}, Subsi@pRal IRgludsy butapip) Bl limiied elop iy | ofk fhe

al i phaty j i p i i; } ; - D.0XY,

2wl £ o Y 0o BLR! AALHORAL LML i e RiKoh B Biterl CERRAPRL AT WPHBEY
may notallbd, falkehjlerallsyiyt héteroelphatidd deteraeneallid, yaryBr ydt@narygr awyhs oxay inbi@o,
incorporated as a |jnker group intq an. al kyl ene, al kenyl ene, .al kynyl ene,
het er baMEgFen &yaket BPORMReMYIBhe S2igP. MSFRr ﬁa&mg;% ke Sebupinhetttinged

her ei n.ptQOABhIfGntifs, MIkALMIR, ¥eroal8FaHBedal@InShd,; hdt&bhefSanhifo ANk FaN)1,
substituted al kyl group,” wherein the'terns "aryl" and "alkyl" are” défined
her ei n,argalkyhhépkitivoxhehctargdliphrioempyi slkaloxpdiesdoalbylohe aylkyy, hgtaogylowhi ch in

U S BHASTSY. © RS RRRSTR) oo e TRl A Yoy RERYP.
heteroarylthioxy, acyloxy, and the like, each of which may or may not be further substituted).
[0025] The term “acyloxy” refers to a “substituted hydroxyl” of the formula (~OR"),
wherein R' is an optionally substituted acyl group, as defined herein, and the oxygen moiety
is directly attached to the parent molecule.
[0026] The term “acylene,” as used herein, refers to an acyl group having the general
formulae: -R°~(C=X")-R’-, -R*-X*(C=X")-R"—, or -R*-X*(C=X")X*-R’-, where X', X,

and X° is, independently, oxygen, sulfur, or NR', wherein R"is hydrogen or aliphatic, and R
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[0043] The term "aryl oxy" refers to a "substituted hydroxyl"” of the fornula
(-ON, wherein R is an optionally substituted aryl group, as defined
herei n, awmo zt)(mlzmﬁygen noi ety is directl y attached to tlneTmstz/tOssm ecul e.
[ 0044] The term ' aryl amno," refers to a "substituted am no" of the formula
(-NRh2),, wherein is, | ndepend nt | hydr ogen or an opt onal

subst i titit el aPPPO@ar”éfupsut&g et i lﬂ’éreﬁllkené( 8%t hélkynyleBgen ?Fﬁ‘ioé{kqung’

di rect InarAbHIRGRES ! O hA&oRRYANENITRIOEE UALderlnd ‘fé}-ﬁlﬂeE& hHEdY Q¥p
refers to a substl t ut edot hﬁl%r(] néTgJo ﬁe oer rIrlu? ° g}%}?ewn W?ﬁ pS

opt i onakheyeis RIS atkytoad 1wnda§HQGH;)Ta@(@ﬁb)ﬂ(}@ﬂz)herf(CMz)TaN& (()s(TH)r— roi et y

used nar sl BIGFERE Qg oA N O i o) b pPy Ay

subst i tigtes AZCIRR” )I’_?'j §_ -t 0 (@HYy o -%) TLor nw@z NIBREDS ) Ym{)ﬁhn Rt can

be any substltutent er than hydr ogen Su stltuents I ncl ude t are

not |i fiCied—BE=T4RY-EHAhe ﬁ(@ﬂﬂ&ﬂfﬂﬁ@n 5(@H9or i bedCHerelGrS)t (3 resel t i n

the for f @ bl e et e. t abl e amnop ctlng [ oup;
(e.0., (@f ?Tg e O)aé‘?@r alﬁeny%ﬁkg alv‘%/drlllyplayhe? erdal P pﬁmtr ugﬁlgltleenrt%cyc ic,

aryl, hefiesiaanayl instdyd of &Y ¥)ndepshdeatly nid inegehpetivexiy 0, to &0l p@@ﬂmagfbmps
het eroal i phati cam no, al kyl am no, heteroallw am no, awl am n

het er odR9H Aerichelic a1 Ryychiey branghad an kybranched pribsiiwsdyor Wé‘iuéﬁtﬁa‘leﬂp hAeylewsxy,
al kyl o I r i

het er o bStﬁ&%ﬁ:t flug%(/ sty ekns)ln[%ll 1')&{ ’to Qﬁg? g?%asl%gﬁf% |t%é1<é59pgérdy}%tr%h oBderesult
het er oanyhet fioreayipn &Iﬁdl tthide Inmddety (e@c,mhphamhla(tkylnﬂyerqn aiﬂiynylphetblea]ﬁphahber
substi t ut eﬁg WD 2008/ 121767PCT/ US2008{ 058575 ]L0047] The term géano
used hdiEPCYClgrdyls ?tﬁroaryéffa&a 0P, FTHRO-ABIORTE: £Y FIENOCY 111590 AP 8Zif Gy O hal o"
and " hgl,QgenT, t%?oluﬁﬁg Qﬁ% 'tlearﬁﬁBe'hetfefbaﬁ hé&%ﬁ' ‘E{;}Hé}ﬁm%r ‘I«l@i‘efdaﬁ&ﬁdn%‘ﬁo
(fluor, "-F), 'chl ori ne’ | oro, - mne and 1"odi ne’

(i odo, arrjzl)amn[OO(blA@]roaTjdemlrwr, mkyhafyle raqddllkplhatlplma,tfboajs mwwlmaquy, pléfloxg, t o an

al i phat,i | et as, defi ned h rein i nc] udes h,sat ur and
Cinsat arisrestrlntis SRy hEeaTER: inli Rk bR R LR BRI
acycl i tetcgyfikylthidaty, @rylthﬂﬁayeh@t@ﬁ&{ymﬂoxyo heyR&tyY GME khClily GhAL T WRRE mavghdnch are
optionally substituted wi th one or nofe functional groups, and that contain

one or W@t@ﬁyfgtéhﬁrsgbﬁthﬂuﬁd) ni trogen, phosphorus, or silicon atons, e.g.
| Pl ARy car DO, ALAS, bl GST LR SHRROL RIS polELEE0Rk LRRBRLG, TRt | es

are su ted by i nde epe rep Scenent one rogen
at ons  triv@neaitiy) thighd €hah (1) rlﬁlbsaﬁaﬁéd); lbl@ﬁlélﬁ:d a&@cm lahd bgclape. eeara@@xdhb)y one
of ordlnary skill in the art, heteroallphatlc is intended herein to

i ncl uddydserboss.iuhich pre qritenplyy substiiesavith one Remore SinetoRAl Sraiwsesarity ny
het ero n b> |
Thus, e PRl Iy SIRRALO NP R0 SIBAERT FCHEHARY KUTH 1o FRNAC, B

" het er dahéelintitéd to, hikiy e mntahkly akiytiyl, eyudodihg, ¢yickenlkehyl, bhé cymodkymys mmﬁd:s
herein, the ter het er oal kyl het roal k et eroa k and t he
i kel en@@ﬁp%gsegﬁieﬁelgu ttF%%/%l&y]aﬂHClH QubEg ty@féﬂ“&?&?&scyc lﬁya £EGURS-
embodi menhSalodds ‘ééﬁ%nﬂ@ﬁ %Iﬂles tO6thef g@}lehem@}%ﬂs%ucﬂ 85 Upedyfo alpﬁiy@’afaﬁd tihose

het er oal 1 phatic groups (cyclic, acyclic, substituted, unsubstl t ut ed
br anchdikeor Furthereoched) usetdvhem}n,ltlmoteuaa; oy bt Gatkenyis eallowlyil’p heandi theglrllcmp

substituents i a not, limted to, bstituents
Gocor | DGO RBrs o St SRR Rubied i T e fhia vt I pely

al i phatteggin,at éﬁphau@’l semet, toaimbieael t,hobﬁhl%lﬁﬁhl gab@ﬁsl chet £%616y, Céubgltut@ayl

het er oaryl , finyl, sulfo 0X0, I mno I 00X0, cyano, isocyano,

am no, Lalziﬂzf@tuted ibr@nclrwld pb)@yﬂlbramcm |ﬁamg 024 Pa}sh@n iatems.noAliphatic group
net er o2l bR CATLAR b ALY ARLARY SShSLOR I AMR: AREHANAR el

het er oaryl am no | COX er oa atrco

al kyl oxy,thdr&sr@tadiah onlaostyble aﬁcyib@w g. rt&tpﬁa@@raykﬂxylkeﬂu ﬂh@ﬁylchm@wphanc

het er oal i phati.ct hi oxy, al kyl thi oxy, heteroal kylthi oxy, nylthioxy

het er odI§AreRCEBRAY aég‘ipmgyl agiH oxpeMingdhiogxe (£yaHo, RHICE N OrapIngs aﬁﬂ9 HBP: be

further i e 0 a
.h[yg%—lg@i fhid, ﬂaloT lﬁgﬁ{}aﬂiﬁs hEt fgallqpﬁ%tﬁﬁﬁﬁjq X RINaJA RG] ﬂ&ef%giéﬁ;% inb,

"subst i am no" o ormul a el'n is, dént | Y,

a hydr agglamaro, dntcoptrylemadd, ylkyldrgt, iatydsled, hbpletoaky, gleatrodiphrideoyy, alkyefi ned
herein, and the nitrogen noiety is directly attached to the parent

nol ecul e. 100511The term "heteroal i phati coxy" refers to a "substituted
hydroxyl " of the fornmula (-010, wherein IUis an optionally substituted

het er oal i phatic group, as defined hermin, and the oxygen noiety is directly
attached to the parent nolecule. WD 2008/121767PCT/ US2008/ 058575




[ 0052] The term "heteroaliphaticthioxy"” refers to a "substituted thiol" of
the formula (-SW, wherein Wis an optionally substituted heteroaliphatic
group, aswodebesnedreher ei n, and the sul fur noiety is direetChysatlsasssesl to t he

parent nolecule. [0053] The term "heteroal kyl," as used herein, refers to an
al kyl iety, as defjned herein, which contain one or nore oxygen,. sulfur,
nitrog ,ter?ﬂ%fépéﬁmr%{,w&sr hetergapdexvatabiphaticthigxy. helergpliphatigihioxyy 8 thiogis.

[ 0054] TgrbkMASL SFAAIAN] RO AR INGLL T KEAR! SaliPoPubichatlcal

derived froman eroal kyl group, as def’i herein, by renoval o
hydr ogenayanarbs fultiedr snlgsaitikgd)ene groups may be cyclic or acyclic, branched or

unbr an subst,j,tuted .o nsubst it ut ed. t er oal kyl,ene.qroup,substjtuents
i ncl udg,ﬁﬁgﬁt are teF‘flma[“eY?; taS,uSS‘aiil?eli?fn’tr TS QpEY" t&ﬁ/@nﬁq ! _S(9Fib53é]ﬁﬁ 5t ei n,
that r egbint hydfodaonf @ERBE IRAVES fidmSd ﬁ%’dt@cﬁ%rﬁhﬁbie&? ctainfld BIREILConcAdel | |

al kenyl , al Kynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, ac]%/I ,
oxo, i riveaty carioagkems by emeoval ebe siagle hydrrigan atoax i iasomesi antlwdithgds, dkg/alkyk hi ol |
hal o, aliphaticam no, heteroaliphati in al kyl ami no, .. het er oal kyl am no,
oty amotbts PGP AP merk e o, £ 20 by T AR g,

het er oalliyphadircenyloy@l kantdiny 1-1vetLbsanitisins 0Ny an@hyl dxdoditiettetheall i @xyup
al i phati ct hi oxy, heteroaliphaticthioxy, alkylthioxy, heteroalkylthioxy,
aryl t hiEBjoyHetostany Wton%ﬁqn, atgey| Jryanogigy cmbedimagk | the ghgyl 6f0umrﬁr%m0hﬁ‘af// or

may not - f U Lt [ L. r vl .t .as; used
her ei n,C0?§ I{eslrjls %P%E%O%uﬁ? %ngﬁ gr?r&tollleéte%% glsr;{%g*f %ﬁg yﬁg{ra%au ne?lﬁjv{gf éghéoggarlllt%;} lr? one
or nor eathopgenms.s EHxbhmples wif tatkgd eadicgdh osphier bist, aromos lilitedmo,ahethgl, cthyf).n— i n

pl ace of carbon atonms.1 [0056] The term "het eroal kenyl ene, " as used herein,
ref ers RO BPRTRAY e AroWYy FS\%B“WCé?ﬁ— HtYﬂreSF%—rR?aWE@ﬁ?npe@W Bt adylgarRoRsd:

her ei n, Vv food\ 1 A ol roe I I QPG TRy, be
cyclic noepyeal{ggél y%xygrsgér]\gfﬁé%lygr%%ﬁg’rlgtﬁgﬁz’d, Hgﬁg’s?ﬂngt d (gdra%?%’subst ie'?%?’ed.

[ 0057] Thigch emay bévetareoal kpryy bystitientsis edlkie gesiup, substiteergs timchade, diuk yrgy hot

noi ety,,. efined_.herein, which contain.one or re oxygen, sulfu

ot g dirhGe BRo LA SR s it e s TS RS i lebles

[ 0058] Thsictyeled.," NMphetiQallky Ik&RE, alky@S 1, UrRGod1Phetid) hefefd §EBc, laylahBkeroagdical
derived from an heteroal Kynyl group, as defined herein, by renoval of two
hydr ogeadylat @i9s . IR, efheanixRy 9y fiem elseyenps amENp, Feidoy glifre, bydragylcithiol, helanched

2008/ 120 PBIbep 2001 el Rl lfad TR oo FEleratiegeming: no*lapiaes 1o o

"subst iHetdredyRming" olkytafd, f airidlkgl, aliphaticoxy, heteroaliphaticoxy, —alkyloxy,
heteroalkyloxy, aryloxy, heteroaryloxy, aliphaticthioxy, heteroaliphaticthioxy, alkylthioxy,
heteroalkylthioxy, arylthioxy, heteroarylthioxy, acyloxy, and the like, each of which may or
may not be further substituted).
[0029] The term “alkylene,” as used herein, refers to a biradical derived from an
alkyl group, as defined herein, by removal of two hydrogen atoms. Alkylene groups may be
cyclic or acyclic, branched or unbranched, substituted or unsubstituted. Alkylene group
substituents include, but are not limited to, any of the substituents described herein, that result
in the formation of a stable moiety (e.g., aliphatic, alkyl, alkenyl, alkynyl, heteroaliphatic,
heterocyclic, aryl, heteroaryl, acyl, oxo, imino, thiooxo, cyano, isocyano, amino, azido, nitro,
hydroxyl, thiol, halo, aliphaticamino, heteroaliphaticamino, alkylamino, heteroalkylamino,
arylamino, heteroarylamino, alkylaryl, arylalkyl, aliphaticoxy, heteroaliphaticoxy, alkyloxy,
heteroalkyloxy, aryloxy, heteroaryloxy, aliphaticthioxy, heteroaliphaticthioxy, alkylthioxy,
heteroalkylthioxy, arylthioxy, heteroarylthioxy, acyloxy, and the like, each of which may or
may not be further substituted).
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(-NRh2), wherein Rh is, independently, a hydrogen or an optionally
substituted heteroal kyl group, as defined herein, and the nitrogen noiety
is di rectwp 2atgriacteed to the parent nol ecul e. [0060] TheCcTAarse08/058575

"het er oal ky | oxy" refers to a "substituted hydroxyl™ of the fornmula (-OW,
wherein is an optionally substituted heteroalkyl gr oup, as, defi ned

her ei n, W%‘H the oXiFderm nlkeny! ,.elﬁfﬂf E%rﬂny %&qt%ﬁcan@anw qnﬁér%@rdéﬁwe%r)ecm e.

[ 0061] Tahﬁrarl%'t My BEhefRakior E?c'h@&‘éfbor{ Rlofity hﬁﬁng at RHQShE CHLBH- éamd?ll ou‘BIe the
formul a wherein RL is an optionally Substituted heteroal kyl group,
as def |hmed btyethe lremgloxauh df a hmgkulhsfdyogemmt@m In seﬂmnm‘tiosilrnmttactlhmdke@l tgn@uppar ent

nol ecul e. 6.2] The te ter C het cles "het erocycl yl,
o beediipn Po gl ot BT el hisbon steforon e R i PGP | -
group reb&y §m}3E>y@d E}Pﬂreaih%fﬁfohcooni%{st 2-3ls| aérwﬁsa&% ath@@n@therf é&hﬂ)d’dlf&l@ﬁw il ed
3- to 10-nenbereéd ring system which includes si n%e rin 3 to 8 atons
in si zealkeapbigioip camtpyed icortyiasi2e 10 p&rgorsgt@nerrénmhl@ chembe menuetharaﬂmyh c
five- or _six-nenpber r or usf a _non-a
Hing. HelbSIRED S Gritdeofil PSS B0, rSRM S B Py Snl s RES ©
het er oat earbonsndafiengiepiouys selert & dxaaplaxyigeasl, piswehyr, Jbuesgll, Ni-hie@gern— i n
whi ch the nitrogen and sul fur heteroatons nmay optionally be oxidized and

t he ni thuédeh ﬂetaeﬁo@@ohk%\yh@btméhabqap e QU ANWRT POBHItUPHS.c eAllggnil group
enbodi rgag& uenttpﬁ'lcfuag rqul?glteerfa?ﬁﬂlfeﬁ td Wﬁ o?thte%uﬁl tﬂ?&t@@&%é&e?em tﬁat’reﬂflt

7- rrenbere ring or group wherern al least one ring atomis a

het er oahaie ﬁ&hﬁﬁbmdf farsmhlé)mo&ty afeck. Nal(phiatie, edlkylf hikemyls alogey, hastekoamplfauc
heterotom; ngé gtlon IIy oxi di zed),. and t he remalnln&lrln atans are
car bon, efeﬁ%cyrc iR DEETORY 13<9D’h€60118“’9%éh1r°8§? CFPNQ ROCHI% ATHNS: $7I40-dH{fO0f t he
1ing_atiRoxy eI ORMGY biiGHuAURRinb LUARIpRHIcaRif. Ly Wbl RfkelAikyRrbho, Of
tri-cyclic grou conprising fused five, six, of seéven-nenberedrings

havi ng dogameen h@weoaayidnuﬂmr atkyteyle raqdalbyﬂs ahplm@pemdwtdrgalmehmedaﬂkybwi he

oxygen,, sul f and roge erein each .rin 0Oto 2
on b o Bk el BEFRrPRG HRabe 8% BRI aUR a0 v SO B
7- membefeRGodlkyIthihas ablthtoxT, ARl IHRIES acylbaty), ahdendlikd, @8&NoRRHich UhdyUsr
het er oat ons may be opti onal | y oxidized, (iili ) t he nitrogen heteroatom may

opt i onahgyndidedushamibstititednd (i v) any of the above het erocyclic ri ngs may
be fus an aw, or_hej ,,rl n het I i
azacycﬁopérﬁpanyl %hgztgwc%ﬁﬁgﬁgﬁél fg %‘d E%( aza 1i%ntyl d?éla? (1§ISIVGdIn&OIlfll

pi per aziliegnlyl grot@C anyéfinddhhersianpy ,reﬁlbvaetoa?rtwb h}Id@ch'eﬁW&th hllﬁ@b@éh}él groups

di t hi ol any], thjacycl ohexanyl oxXi ranﬁ ox etanyl, tetrahydrofuranyl ,

t et r ahyB#0PUFERIFIOr ackelin Rrapehedaainiiricheds substiitenh OF HRSHDStIuE o whlkgnylene
tetrahy, ents.
Lot £ e SAE Ay ALV bk LD Tt RS SR Rl S
2008/ 12hA67RAT/iSHO Ot 5857 Df dES‘(ablebHIibldﬁ}Er(elgl’] altﬁhatlc r dkyl, tallkamyt, hek§myimat i on

of a stable iety e...all , al ken al kynyl , .
het er oahefeﬁ%@eﬂc ngé?%,é%l pry! h%ﬁ’?fPafY l |1m“ffe>}h100§ %’aﬂw isox¥@nPony!
0X0, i Minfife, AP M, KRR, tm%pqmﬂ%peancaamoa%Qﬁ)ahphgtfcgmlmqﬂgmmot hi ol ,

hal o, aliphaticam no, "hetéroal i’ phati cam no, al kyl am no, heteroal’kyl am no,
aryl amh@tﬁrodibylemu@r yl mﬁanono al hsftlemawlammoyl adlikylaryl,al alpfﬂmlsylcomhphatlcoxy,

1 phadTePRRgReat, o EdeRhn et Eb ARy e o Hat s BN e RISy
aryl t hixytoalpRh@ERBLY, AIRYICNYxy, SeYdroMNyIHARE), lah@iHidde heea@éﬂquﬁomaeplos@y or

may not be further substituted) 10063}1 The t'erm "het eroaryl,"™ as used
her ei n,andghelike, gacdy efyyhictamerat n@y@ehbﬁ ugthepsibyietptedi.c ri ng system havi ng

3-20 r| to c of I KS zer o,
one, [ ?%ﬂ r|ngPg{o#%55?59§§df{H%%gﬁaﬁetéﬁégkoﬁégﬂ%é{ %&&%ﬂeﬂ% }ﬂﬁﬁ
from S a Sraighnd oNbraatigbdt-bieaifi @faotdrben havigg af RaS oAk ealcbaﬁherbont ﬂﬂ@ldl&didd:@l
being joined to the rest of the nolecule via any of the ring atons.

Exenpl dh§romaval ok ypgleidrogae: atosutlnafreealﬁcﬁmhqdrﬁl%réﬂ th%albywlcgrw erplpwerol i |

i m dazql,y, V4 \ [

tetraz |q{r11ytlne lg%l'ﬁlg r&? Ptr%}ﬁ 5 |2Ira15|d rﬂ?&% ’atqot%i}’/no ‘:D %&%ﬁ%\%?l 1!rlllge/ Jﬂg}h@% g%ﬂp,
benzoi ningdawddyih thé imdaztadnyd¢ontagns 2rallSi cayhan atsmqu[maﬂotlmtlemb@dmmit; the mikdynyl

ci nnolinyl, quinazolynyl, phthal azinyl, naphthridinyl, quinoxalinyl,

t hi ophenyl , thi anapht henyl, furanyl, benzofuranyl, benzothiazolyl,

t hi azol ynyl, isothiazolyl, thiadiazolynyl, oxazolyl, isoxazolyl,
oxadi azi ol yl, oxadi aziolyl, and the l14ke, which may bear one or nore
substituents. Heteroaryl substituents include, but are not limted to, any
of the substituents described herein, that result in the formation of a
stable nD|ety (e g., allphatlc aIkyI, al kenyl , al kynyl, heteroaliphatic,

. o, -



[ 0067] The term "heteroarylthioxy" refers to a "substituted thiol" of the
formula (- SW, wherein W is an optionally substituted heteroaryl group,
as defi nesiohessgizmie7and t he sul fur noi ety is directly attrarhmsdoosossshe parent
nol ecul e. [0068] The term "hydroxy,"” or "hydroxyl," as used herein, refers

to a group of the fornu - : "substi.tuted h droxyl" refers to a group
of the SB¥MEMA! Oyemr)tamaﬁef%%w atogy- g8 sHythsssatbod ety Rtk &l s i n

a st abl&,pBies R C&hEn ’at Sh$Vith as?illleotﬂﬁﬂéﬁﬁé{&m{%h@t At hl@?n;gr%’d{)i;ﬁa BhiapRa isC,
al kyl , al kenyl, al kynyl, heteroaliphatic, heterocyclfic, aryl, heteroaryl,
acyl, rmathon, atamkyllkapycbsentanyet alkly;lyL g@nps irtvdudei ket alealm’t lohitethics lethymyl, &3 may

not be further subst ted 9 et as used her.ein,

"ot ere REBPGRRBTED: he P, DRgte. Wi bE - R PR B RS ogen
or any gubgfii gryﬁlﬁmbsﬁﬁlefémﬁém&e%uh@feendﬂ lindiRAtto! é‘rﬁ%ft fhelslbdthgentOadweiiben of a
stabl e noiety (for exanple, a suitable am no protecting group; aliphatic,

al kyl , @rewert it reaﬂkymnb formstion @4 lai sﬁﬁ’oéq meicth &t er alaghatic.calkly 9l|ken>fiealéymé,r yl,
acyl , X kyla y|l aIk and. th Ilke each. of which
may or eroahé)? X e¥er?‘f?’eilcsuli3’s’ he{te %; go“ii?; THE erlronOK 8’cya’nlc§oqyan0 used
her ei n anlnﬁé ed78dd, (hltfb dryatxyRfthibhehafQraliphaicamio) hetb@ATipAdthaniey, TMkyfI'drﬁlhO,, " as
used herein, refers to a group of the formula (-NQ2). HOO?Z] The term "oxo,"
as usedlerf‘é@aékyiamr@ﬁ ergylagiep,gr Betgrogfylamos oradkirlaryt,- oprylqlady 3)alingaticoxy,

herei n,y es f Si f id Bﬂaﬁ

synt he5| S. Saé@ﬁﬁt?oxkaséelﬁgl&f %e?eg&%lg?lg&ﬁela{@&gmﬁ eé{;ﬁé ﬁ&}, 4l n&hloxy’ see

Ig:g)ene [ alHe?ﬁmaﬁpmmmxy’&ékgﬁhmpargbi}mﬂéﬁthé@% iad;(rjlﬂimgel%ghE@pGaé;dlg;@mta{agﬁ)kﬁ A
ractica proac ress or ngl an an ewar

Young, d Iﬁ‘ag)@fﬂ F%FhF‘HJé’EECEP@ﬁYPH@aWHIPF‘e@?@g 903t on, Pierce Cheni cal

Conp ang[ @Ckf or dp 1984 <9 yfé%"’raﬁ RO hERS r%rs%cahbﬁ’afdlé’gmd&qvedv\pom an
2008/ 121767PCT/ US2008/ 058 5%arc hereby I ncorporated herein by reference.

Exenpl aadlyynrymﬁ Esouph e ticfimeyl hoeeim iyl royedallmf twh diyprogse atonisnvdiyindend groiiprde,
but i .R I
oul t ondnBobs st aeclice branchst SinBisc et yphTRl T of fystosndl. AByMnede ™

am ne. fy46gs b@RaticA8 ARS8 e at n@Midit&E f S IR thd substituents described herein,
Benzyl oxybenzyl ) hydr oxyl am ne pol émer bound, (am nomet hyppol ystyr ene,

pol yrrerthfﬁomﬁ’ellt (im) the +iormatiast It?fyd stable mpicty dpignealiphatin albylotalkﬁtnyl 131101@1;

LZZI ?1 roa %afa‘ m l%e%eri)t}jyc gn yheterga%gl c%l 4ox%I Fi‘rrrll'iaﬂo Qﬁ’lox Eyggg nlsocya%

met hox y'a-nﬁndil,l atzﬁdlp hnamwhhugzy rtiia, dares tatiphat Rahys, ieekRRlipRsicAmino, alkylamino,
4- Benzyl oxybenzyl am ne, pol yner - bound, 4- Car boxybenzenesu
| f onam heteroRiky Aoy o LHHlaBIEY t e heterasiilemipear HhRY YL hi apddiidouradiphaticoxy,

ol yrer th o] st
e Ao S T R B 2 HBRG hsteroarylonty fghishop
am nondtchybaiphalti@biloy gt gﬁkgljd&oxfmtmeﬂkyithlﬁwbleyltlamﬁydéleteasaryﬂxhlbm aByloyy

N ( 2- ner t oet hypc anat e, un

Tr i pheﬁyﬁaﬁq mgh a4 YBE natebepﬁwyﬁ%%ub%tm&a (3)

henzhy dpysgm ne (BIdALrh S, ( & Ged hérefd lr@fefatts Iazgwlqar ¥t thé mrﬁfu'léj@-NH
pol ymer - bound, HWPB- benzhydryl am ne pol yner bound - I\/bt | benzhy cfr oI

pol yrrer‘isblaﬂmnde;d Banxyahfgrk etthéroto denoqmalsqhmmt@bmmdle (Béﬁﬂhyohfya drsuhﬁltued
pol ymer; bounCpIR »), wherein the R" substituent is any substitutent as described herein that results
in the formation of a stable moiety (e.g., a suitable amino protecting group; aliphatic, alkyl,
alkenyl, alkynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, acyl, amino, nitro, hydroxyl,
thiol, halo, aliphaticamino, heteroaliphaticamino, alkylamino, heteroalkylamino, arylamino,
heteroarylamino, alkylaryl, arylalkyl, aliphaticoxy, heteroaliphaticoxy, alkyloxy,
heteroalkyloxy, aryloxy, heteroaryloxy, aliphaticthioxy, heteroaliphaticthioxy, alkylthioxy,
heteroalkylthioxy, arylthioxy, heteroarylthioxy, acyloxy, and the like, each of which may or
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(4) Br-linctionalized resins (e.g., 4-(Benzyloxy)benzyl brom de pol yner
bound, 4- Bronopol ystyrene, Brom nated PPOA resin, Brom nated WAng resin,
Br onpacetwb,20qoi2yTeer - bound, Bronopol ystyrene, HypoGer 2@QTBIS200805853% yr ene
A-Br for pepti de synt hesi s, Sel eni um brom de, pol yner-bound, TentaCel
HL-Br, Tenta taGeI S-Br, TentaGel S-Br (5 i

al or omgP®Y POt Bs; gﬁv}gh%rewsﬂwﬁﬁ[da o PTdaiB reERbRAmEHEN(Pe) %eﬁ%ﬂ“]“?ﬁl% e%]éhle di-

pol ynersugﬁﬂﬁ'@ aﬁm(oeﬁﬂﬁgl(' W@Q@HEX'S Q@EOEﬂe@%e%a' Hé'i@éoc?i(?!ﬂg‘fing

4- Met hoxybenzhydryl orid pol ymer - boun )
CHO- | i 034 nal i z€elhegsinm$ g¢léplpticamifal myftrs3o a “substituted amino” of the formula (-

Enjft Eg?ﬁ%ﬁg%@t % b%gﬁ%&%ﬁ%%ﬂ?;%gygfgg% Uil opjionally substituted aliphatic group,

Benzyl @sxaeﬁﬂg@lh&@ihyaﬂ tRO bR mbiend dﬂe@%ﬂa&bék@é@/to ZhSparent molecule.
di et hoxg356 enzal dehyde, pol yner - bound, Fornyl pol ystyrene, HypoGer 200 CHO

| ndol e [P Pol@l@ttyme ) Waﬂﬂp@ﬁﬁzefefﬁetntaa@@bstmted:lh(y@@ml)” of the formufaz§—

a-fli |i.zediresjns hloride pol bound
(Chl or 321%'[) h\)}/vp%rgl[ yg[ )1/sr an eoptlfg)éalgi Flﬁ)gﬁ‘a& W aly ale%hatlf groviy ROuRE herein, and the

2008/ 1%&?@31?551@@5@%%6@55&&%5% to the pareB)mEXRide., fii nctionalized resins (e.g.,
Car boxyet hyl pol ystryrene, poGe. ff 200 COOH, Polc%/styrene AM COOH, Tent aGeI
HL- COOH00 3|"ént aGel Thepemorpkylnxyt axers tsadepstituted hydroxydy offhsdormala (e@Rns (
c.g., (

3 BB SR, YR hy 00, R PO 00T
4 Iodophdmedtlymbhaaiﬁo{lkmmmtnhcﬂehmm@l ystyrene) Janda Jel smc (Jan daJel Ri nk

i d Jel -NH2, J C d
Janda. A0S arit G0 150G NG g riop Ry AT S g1 ey B S

Janda. /\glereif R3 ’1548,1@0&10%& gﬁ&ﬁ?&%ﬁ%‘iéﬁ' eﬁﬁjl@f&dﬁﬂag Qeﬁrged%e‘?e]m RYG g Qﬂf’ﬁ? moiety jis

andal el - nor phol I ne, adel - pol ypyrid i ne, ael’- Tri phenyl phosphlne
Janda/ dlmwmgﬁqchédtdtﬁWMnmohs(ﬂB [4' (Hy dro xym eth yl)ph enoxy] propi

21l BRI N A LU R
bound, MRNRtWhr&E rlz“h)ydﬁm& FRRHARTYN Y diyafdieR o 48 dpEbYATRT subStaReld GRPREIUY, a

(am ne)czWi NH 2fiinctionalizedresi ns(&gm i nonet hy ol ystyren
e, (Amdebined hgpivopndsing meragen QI diroctiz@aged to Ipﬁseﬂlyﬁ@m@ulﬁl\/# NH2,

Pol ysty, M cr S, A12Mnoe at Pal yst .M cr sph

2- br o hﬁwjl at edoﬁ%qust ?/1201 ug?(%g% Rer gegerztohs%ﬁe Xro g lc %8&05%@

HL - NH2..rinbesyse@ehavifi BB --20Tend awels, 8 Whizh allehé algglatd&rhmﬁ cIﬂi@haﬁﬁi wiMiBh MR,

Tent aGeble sﬁi)é}l{jcgted -IO-I? Qrgs?lgsetlltut%a 1112 %ertaln embodiments of the present invention, “aryl” refers
to a mono, bi, or tricyclic C4;—C,, aromatic ring system having one, two, or three aromatic
rings which include, but not limited to, phenyl, biphenyl, naphthyl, and the like, which may
bear one or more substituents. Aryl substituents include, but are not limited to, any of the
substituents described herein, that result in the formation of a stable moiety (e.g., aliphatic,
alkyl, alkenyl, alkynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, acyl, oxo, imino,
thiooxo, cyano, isocyano, amino, azido, nitro, hydroxyl, thiol, halo, aliphaticamino,
heteroaliphaticamino, alkylamino, heteroalkylamino, arylamino, heteroarylamino, alkylaryl,
arylalkyl, aliphaticoxy, heteroaliphaticoxy, alkyloxy, heteroalkyloxy, aryloxy, heteroaryloxy,
aliphaticthioxy,  heteroaliphaticthioxy, alkylthioxy, heteroalkylthioxy, arylthioxy,
heteroarylthioxy, acyloxy, and the like, each of which may or may not be further substituted).
[0041] The term “arylene,” as used herein refers to an aryl biradical derived from an
aryl group, as defined herein, by removal of two hydrogen atoms. Arylene groups may be

substituted or unsubstituted. Arylene group substituents include, but are not limited to, any
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(13) Ol1l4unctionalized resins (e.g., 4-Hydroxymnethyl benzoic acid,

pol ymer - bound, Hydroxynethyl Resins, OHfunctionalized Wang Resi ns);
(14) ati meoresymsicfe. g., 4-Chl orobenzophenone oxi ne pol poErusb@snsss7s
Benzophenone ox nme pol yner bound, 4- thhoxybenzophenone oxi me pol yner
bound) 15) PEG resins et hyl en col _pol ynmer bound);
( 12) Bcﬁf th|sEb§5é1tﬁni)t§jges§9h?cﬁlggqegl(, t@%l rﬁgult é‘(‘}/ éh ?orrna%/ ion of % stgble rnmetl;r Eje)g.,
Boc- Ly 1B S r

Boc- Lys%g1 H&)C lﬁl}jlél %ggﬂa%yél( ?ﬁ%ﬂ he@l&‘Aﬁ& s %gtr%d} gll ﬁpﬁ{é’)lcq%{eggargog C-ll’_y%([)’Boc- L
ys( Boc)ljmrl.o yhlobﬁmosyhnqggécﬁz)'@me qumﬁlaoulﬁo ys(rBoh;})d]rGX}b thadl ahqde PAlihagsinmpo,

Boc- Ly L Boc- Lnoe

CBoc- Ly ST oy BTG e amiae ARy asting, RSErory o) 2lkyephoc- Lys
(Boc)] - a pcanphatfc()ﬁpq)et&aa{pﬁgﬁc&(ysélﬁy@)& 1he@éf§£n€9161y tmﬁb@y QRN RN,

Pr el oaded PAM resin inoc-7t-Bu peptid .synthesi s resins

(e.g. ahmb@uaﬂyg@ﬁnodyetaxw{phmmysy FnD’rdI)i)]lﬂlBOXéd, a- @ew&yrl mxm arylthloxy,

Lnoe- L Froe s[.Lnoc- L S S - L )]}-b-
Al a-O geroe},rgl)stllnﬂkl ’IQF%IIOO% ﬁa(t#enpl? (§fF v@ | 3g/rlor noY %é If:u MBe: s {lhlte(ﬁ

2008/ 12&&&&&@'11&%23@&&/ @ﬁﬁ@i&nﬁsesxnﬁ}coﬁ’oﬁdt&ad@da Temtagedds Besidis alkfteatoaded
Trityl Resins, Preloaded Wang Resins, Trityl Resins Prel oaded with Am no

Al coholadijenylene, alkypylgye,t bgterpaliyicagt hefprorikenilrng. eas Reteraallynylepy e, (2200
STrt, fﬁg&ghé{écﬁne AM STrityl, TentaGel HL-S-Trityl, TentaGel MB-S-Trityl,
Tent aGe rityl); and (20) Wang resins (e. g., Fnoc- Al a- Wang
resin, [Hmm Ar g( Plife)tedhgrylalRy LY, asmed Aeg{nefprs\Wang ardsubstituted alkyl group,

Feai n. SABEDUPS (S0 an g SRR ey (PR Ry bERS) e 0T Troup 1
FrocG ngReidr tmﬂegal'k?ﬁ%ﬂ&upfmféh% ML B R B afony FRGHEL VARG

FrmocHi s(Trt)-Wang réestn, Fnoc-|1|e-Wang resin, Leu- WAng resin,
Fnoc- Lyslebt(y)gro\Mmg:lu@sbmzyFnoc Met - V\ang resin, Fnoc-D Met-Wang resin,

Foc. SOPPRTS. Vanti el e et 5 D RS OL 0 Ty
resin, imsin R B Mdigioh @Sy SibsfiaRe- ang(rb@y Js MG HeRSh,ind Vah mbag s

resi n) [0074] The term "stable noiety,"™ as used her ei n, preferably refers
to a ml@ﬁﬁym@hdm@ws@n%mal@ﬂﬂﬁty suff| cient to allow manufacture, and

whi ch P&]al ns | @ temﬁ e%rykédlnfoorrefl%% fd C setlr%u‘rteg %r Ing)od’ 0 fthet f'o%%ﬂtagt Rﬁh SSEf ul

for the purposes 5 ereln Sul e am no- proté

gr oup, "wiggei FEds hiad€ienderitsy, welylrdgamwn ah @pﬁmd@rshbandted neylydeur, ra@sieﬁned
described in detail in Protecting G o a@ﬁ in Oganic Synthesis, T. W G eene
and P. hereipangghenitrggen mgicty §liregibnitapnedtp the pyRat malogde. the entirety of

whi ch i[§045] The term “arylthioxy” refers to a “substituted thiol” of the formula (—SR"),
wherein R’ is an optionally substituted aryl group, as defined herein, and the sulfur moiety is
directly attached to the parent molecule.
[0046] The term “azido,” as used herein, refers to a group of the formula (-N3). An
“optionally substituted azido” refers to a group of the formula (-N3R"), wherein R' can be any
substitutent (other than hydrogen). Substituents include, but are not limited to, any of the
substituents described herein, that result in the formation of a stable moiety (e.g., a suitable
amino protecting group; (e.g., aliphatic, alkyl, alkenyl, alkynyl, heteroaliphatic, heterocyclic,
aryl, heteroaryl, acyl, cyano, amino, nitro, hydroxyl, aliphaticamino, heteroaliphaticamino,
alkylamino, heteroalkylamino, arylamino, heteroarylamino, alkylaryl, arylalkyl, aliphaticoxy,
heteroaliphaticoxy, alkyloxy, heteroalkyloxy, aryloxy, heteroaryloxy, aliphaticthioxy,
heteroaliphaticthioxy, alkylthioxy, heteroalkylthioxy, arylthioxy, heteroarylthioxy, and the

like, each of which may or may not be further substituted).
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i ncorporated herein by reference. Suitabl e am no-protecting groups include
net hyl carbanmate, ethyl carbamante, 9-fl uorenyl nethyl carbamate (Fnoc),
9- (2- sulworbésumanmnyl met hyl carbamate, 9-(2, 7-di br ono) f lPawrusesvglosssrhy|
carbamate, 2,7-di-tbutyl-[9-(10, 10-di oxo-10, 10, 10, 10-t etrahydrot hi ox anth
yl)] meth yl carba te (DBD-Tnpc), 4-net ho yphenacyl rbamat c ( Phenoc),
2,2, 2- tlpﬂfm or oet HiFI R r §aRat @s UFsdlgreinpre qr@t%grﬁypgfﬁwf@ﬁrlﬁw(c% amat e
(Teoc) ,jogagiheny! efipbmbaragala Yafogen Lol 5AdRRANI D)o b IR QULGE b
car barrate (Adpoc), 1,1-dinmethyl-2- oet carbamate, 1,1-dinethyl-2, 2-
di br ondétonipk (Heorbarkt enl¢DE- (tchBﬁi;)—Cl) brolnldﬁ (llufbmplfﬂf;)Zatﬁl-lbdmc kibde,0d). hy|

car ba TCBOO),,, 1- et -1-(4-hi phe eth ar banat.c

a2 e R R T A A e e R

4" - pyriqdyihd@hBxin, G DR IRYRck I%y)qpzatm%teela\ﬂdl\{ghsﬁw@a{tw%h@a{aﬁ@xml )&Jabyl
carbamate, t-butyl carbamate (BOC), 1-adamantyl carbamate (Adoc Vi nyI
car bandt-e, pn’@r@mcheé) Ibygnched. ranelic cpalid Ge), he!l_ewcs'@bc)opy palycydlicclardsearghans

(I paoc) i nna r e ( 4- n|tr CI nna carb

& b notyish S ionf ) SRRGASSE bae it Bkt ARLAPRD B2 ST GobifEdne o
car bama;h@ne dxepay |sulfar, tnamageﬁ ﬁl@@pl)orus \A@sa%a/amg &/PGH M&%O&Sda(ﬁl’iﬂﬁitﬁms

p- nct hoxybenzyl car bamat ¢ iﬂﬂ p- ni t obcnzyl carbamatc p- br onobenzyl

car bandﬂc?eftﬁ@rﬂn&oéﬁéﬁ?ﬁwhe@a?%@ Gemoetigs aiceHPYH e by yndepsndsagpiacement

4- et h K |

i prenl Sl L RS GBS Wi, PP RAT ) Qb RRARETRL St b

2- not h)dpptdcfamiylhemﬂeydf ordihbgnekilt in e @ft; ‘t‘hﬂtemzﬂqﬁluhé bmy@emdeyllhe&am hanntuela, [2-0

, 3- dithian net h car ba t hyl t h| car ba M pc),
2, 4- dittHét F%C% da%éw %ca ﬁtalf?&@im éﬁﬁf?al 2 hdgebqs h etira% %
(Peoc) he?eroé cldﬁh@cﬁ%ll Pal?ﬁs H&%cgél§8?§ﬁ9yﬁo%5?a”@E& (RPOCIm heteroal hatic”

- di met hyZ- 2- cyanoet hyl carbamate ‘i nchl or o- p- acyl oxybenzyl carbamat c,
p (d| hyideloggsb ahy ebansy | “herdadinmi’c, “hsterdadieny E'ox dzasbrphlirpoyiyl  aalr baeratlise.
2-(tri ronmet h - §-chr.o nIrreth anat C ) xq. 1.N-N phenyl
car bandi Mg iy e BB ey diseto g e t) bl ™ s gi m
et hox Whé1ike teh s€Yoth SRR £hd Musﬂﬁutéd (gRoups! tlh%haﬁné’mﬂddﬁn@ﬁtﬁyasl
car bamat ¢, phenot hi azi nyl - ( 10) - car bonyl derivative,
N - p- t olseéhersin, fhﬁﬁ@;lbalmhﬂb@awb@ﬂi/to laéncwahwéﬁetewallph@twgramm(@mm@@&b@ny|
derlvatl a rbamatc nzyI a yanaobenz
car banat' téseducl:te((%’l SP Biqlt%tgcri’bana?éle cycl olhexai}]f(3 ﬁe(gr bz%la e, P%@eﬁé‘%%%t %/toms

car baﬁ&ﬁ@eroﬁly’}ﬁﬂaﬂp rgwlyﬂ Bﬁishﬂienfsalﬁlbﬁﬂ&t But 4re AR Yindiradben 2yl dfah@atr&ttmen& 2-
di not hoxycar bonyl vi nyl carbamat c, N- di et hyl car boxam do) ben?z%
car banstescribed hetey, ihtagaultan the fquaatm%@ﬂ Hablp &0ast dopprophpticclkyaptseny],

1,1-di r]g@gg b

2-fur a%)}r?{%gl ﬂ{ye?&}m hgfrirgt Eﬁh be&ﬁy@%g%%%?@h}@ggoﬁlﬁﬁﬁéa lrmn%l%l 8

i sobut ythlooaas bapatoe, isos@no ccatmmy,l agido b ated, ehyqiro(ml thiaie thiata y glipdnatitaziappbenzyl
C D oD Sy R R o S B i s g o g m 55 ARELS,

di met h%&’l@ﬁk?ﬂ%@ﬁﬁiﬁébﬁ él{el%i‘%fp%anéo ?Eﬁlﬁyﬂox} Ke@er@&lﬁﬂ%&@@?%f‘,}’l@?&%loxy, _

car bamat e -7’1 -phen car bamat e ‘ -(4-pyri
dyl ) et Wlmh@imﬂbam,at életqDMWBtmbmb}armt akylgu@phenykiara)hdthoxly, cantythexy,

2,4,6 tri henyl r tc t.r.i,met hyl ammonj nz a mat e,
>4, - UFITRT RS ST g B B pastnal e Py br i a8t e aromeetite.
trichl qogsyet am dIEhe tefiuinf | méﬂﬁﬁﬁh@m;{iﬁnoph@m‘d asel &mtﬁﬁmte'ﬁ athoenyf lhepf opan
ami de, pi coli nam de, pyri dyl carboxam de, A/lib en zoy 1 ph eny 1

al any formdei GMR"ve Wi@rpparﬁ dss, pn%émfiﬁmﬁénzmdmgea of e pEaydlbc stbafivirs o-

?:\It f 3??}%&?@&1&%&&9@0@1& n%rah%%% ﬁn % the &ntroggn moiety is directly attached to the

(p- hydrpamnphemcﬁw opanani de 3-(0-ni trophenyl ) pr opanam de, 2- net hy1- 2- (o-

nltrophenox y) propan am de, 2- net htyl -(o-ph eny 1 azoph en OXY'[) prop an am
a

de, 4- dAP¥Hobut a fem 3h%lfqﬂll_)h3 YT d@fﬁrsaﬁ‘érﬁ deubsgtuigd hydiopnanpiyéhe
N-acet i, ORRMC i

0- (benzo Ey((r)ret y ?\ézu:';{t%{ g%nf%%ﬂ}ﬁeny 1%%?(15%@5 a‘hﬁ?athV\goup’ as defined
2008/ 1 2itv6n,RPET/S20@8h 683y v dratlp attd¢hpt tdtheiparcdemolcdict hi asucci ni m de
(Dts), N-2,3-diphenyl maleimde, N2, 5- dinethylpyrrole,
N1,1,4,4-tetranmet hyl disilylazacycl opentane adduct (STABASE), 5-
substituted 1 ,3-dinethyl-1 ,3,5-triazacycl ohexan-2-one, 5-substituted 1
, 3-di benzy1l-1 3,5- triazacycl ohexan-28one, 1-substituted
3,5-dinitro-4-pyridone, N-nethylamne, Nallylamne,

N[ 2- (trimet hyl silypethoxy] met hyl ami ne (SEM, N- 3-acetoxypropyl am ne,

N( 1-i sopropyl-4-nitro-2-o0xo-3-pyroolin-3-y0am ne, quaternary amoni um



10076] A "sui tabl e carboxylic acid protecting group,” or "protected
carboxylic acid," as used herein, are well known in the art and incl ude
t hose deswoi2b@di2iTs7detail in WO 2008/ 121767PCT/ US2008/ @E8AR20080685ME
(1999). Exanpl es of suitably protected carboxylic acids further include,
but arc not limted to, enyl - anduﬁrylalk I-pro ected

car boxyPPR2laci ds. Thex &6 eQetGF"”élPihlaHBﬁhé"Xé’l Eﬂferér‘@uﬁs JuRettyied thielmetthitssi | yi |
triethyhshiy! ( gRB’U\;Ja%érgfnnﬁt ﬂ?’éﬂ? bf)tYéna %BMt -8 hﬁf@fﬁaﬁfghi@lci( glrouBr as defined

triisopropylsilyl; | es of suita oups 1 ncl ude
met hyl ,hebamzpd thepsumt hoxgth endiydctly Bttzlehdd uethh@xgebermpgdculet rityl, t-butyl,

tetrah bl e al | al ]yl .
Ecanpl A0S s o1t b vhePoalRe worst st FeiE ySubdbResBe e Sad ¥
bi phenyereiR! whRRNHolMlin ofX 3PPARS oRbg@Uishii @itd, habﬂraébh&ﬁ@tu}ssm&ﬁﬂ atdﬁs

g. ygﬁ 3,4

optional |y 'substituted benzyl (e.g., p-mefhoxybenzyl ,

di met hoxgbiermade of Qartbon pwivesnzyl , p- ni trobenzyl, p- halobenzyl

2, 6-di obenz a and 2-..and _4- pi T71A Y U|table
hydr oxaphg{]ot ect ﬁlhge tgrr%ug&%g@%%%%e "hét lelserq helres}n\/\rg%r n%&%a&cgt%g\’%dr °%hd

i ncl udentregealk@sgoimned defindehiatin, by rdideef twigh{drogisatbms. OHgRbatkylene
Synthesis, T. W 1d Geene and P. G M Wits, 3 edition, John Wley & Sons,
1999, tgﬂi@u@n@iayeltey cyfliondt @ryalis, brmsheshoraranehed. rrubstitnisd careprwbstaiticdabl e

Pr)é? Lgiy g‘tk?%’w Lﬁ%?ﬂﬁﬁt e?%%?@dmdre noE) limi1 etdhtlob any ¢ of the substituents
(phenyl ctéscmiieﬂ)hleﬁﬂ yhnmedmdm;z niet foyiati SN statide métp)(tyg'ehhpﬁatl(;ﬁﬂkm alkenyl,
o 2ol REPRy A RYAE. BEFORySHst 7 DASHAR ertgt e THYIC: (BEREG. cvano.
si | oxngachﬁo a@mnHEEﬂ@&(ylﬁ%oﬁy@i%kﬂY lthibVEMo, ﬁvpp?lat?catrﬂlh& hﬂé?ér@@ﬁﬂ?ﬁﬁ&’a[ﬁ%m"

bi s(2- chl or oét hoxy) net h (trimet hyl si’l ypet hoxynet h

br onot dk}dmmpopgtemal}(b' annm ho)dymator, Abtgdraggymanoy hlkylaryl, arylalkyl aliphaticoxy,
(SEND% etra

dr opy TH
tetrah 66?afjlll 2% GOXMy1 a@lﬁ%}( h O@&%g@#gﬂ&ylarﬁloxy, heteroaryloxy, aliphaticthioxy,
heteroaliphaticthioxy, alkylthioxy, heteroalkylthioxy, arylthioxy, heteroarylthioxy, acyloxy,

and the like, each of which may or may not be further substituted).

[0055] The term “heteroalkenyl,” as used herein, refers to an alkenyl moiety, as
defined herein, which contain one or more oxygen, sulfur, nitrogen, phosphorus, or silicon
atoms, e.g., in place of carbon atoms.1

[0056] The term “heteroalkenylene,” as used herein, refers to a biradical derived
from an heteroalkenyl group, as defined herein, by removal of two hydrogen atoms.
Heteroalkenylene groups may be cyclic or acyclic, branched or unbranched, substituted or
unsubstituted.

[0057] The term “heteroalkynyl,” as used herein, refers to an alkynyl moiety, as
defined herein, which contain one or more oxygen, sulfur, nitrogen, phosphorus, or silicon
atoms, e.g., in place of carbon atoms.

[0058] The term “heteroalkynylene,” as used herein, refers to a biradical derived
from an heteroalkynyl group, as defined herein, by removal of two hydrogen atoms.
Heteroalkynylene groups may be cyclic or acyclic, branched or unbranched, substituted or

unsubstituted.
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(MTHP) , 4- met hoxyt et r ahydr ot hi opyranyl , 4- net hoxyt et rahydr ot hi opyranyl S,
S-dioxi de,1-[(2-chloro 4 nethyl)phenyl]-4- nethoxypiperidin-4-yl (CTMP),
1, 4-di oxamozf)gslll,znﬁet rahydr of uranyl, tetrahydrot hi of ur anplCT/US2008/058575
2,3,3a,4,5,6,7, 7a-oct ahydro-7, 8, 8-trimethyl-4, 7- met hanobenzofuran- 2-yl,

1-et hox thyI chl or oet hoxy )ethyl], 1-net h I -1 .- hoxyet hyl ,
1- et hyl ﬁ ]benzylﬁWQFﬂy peteyoal 'r%‘f‘ﬂ\}!“y lieferﬁ)é‘hﬂyﬁ %ﬁarﬂﬁ}oo&r} figq formula

2, 2, 2-tr \Nghlo h N TAVARS t hyl,
t - but yl( N %) mg}emc/iﬁ 6Sr g%%égbﬁ%HBYA §1I[y ﬁl%%llf)ﬁgtﬁg &,bltlgn%rydig ni trgér()1 lgértlf/m%aﬁ enzyl :
p- net hcgrw;e :F: yltﬁneid héran, rapt] h@mbeg@ympleqk llaldnnectbeertmyhe;d to-th¢ perrolntemqumle

A R N S L RN

- di ni ok ?n Ay R isomdd RAZIRS blhﬁflbﬁlted ﬁé’tér@ﬂﬁ?hfétﬁﬁﬁ hal defined herein, and the
a- naphthyl i phenyl met hyl ,” p- net hoxyphenyl di phenyl net hyl

di ( prretdrogsiphieisyy isphisaly attachgd to the panimeelsedyphenyl ) et hyl , 4-(4'- WO
2008/ 1 PCT/ Us2008/ 05 »
br om)pﬁénaz,lyl Oxyéﬁn nt)eﬁrsl dﬁ%t%?oal ltlllﬂy);f)i r&fe&st % S[uPStlttl‘tffiél_HOl of the formula (-
di chl ormntyhlaérelm RIop fhﬁartyﬂtl)oﬁelll}hyubstlﬂ}téﬂ hétérohalkiy$ ghaipubé defthaXy@banyhd et hyl
44 ,4"- tri b zoyl oxy hen(}/ )methyl , 3-(im dazol- | -yl)bi s(4 "' ,4

" di m euHar 15@91@ i dyqeytﬂvbe@trﬁcw tojthe parent igpleeuenet hoxypheny1) - 1

- pyre t hyl , I henyd hc

"% h 1%3%% % terﬁcy(cﬁ %@Y%r))&ac'lgs OB t&o@?ﬂgl SQ%E[S&doI}(eir%n

10- oxo)an ryl, enzo en2|sot i azo

trimet hyfess toy 2 c(yENB)hetdrasal@hhlyd grdupl (ATE&&rpcycrhcl gmpp apﬁem td ¢l nanFhiéHatic,
di et hyl propyl si l eth | i sopr opyl ( DEl PS .

di et hﬁaﬁwikz/yv Pwea/ ©r béufwa?uﬁaéﬁ\ 3}5 J@ *ébﬁpfs)ﬂr%n wﬁlehymgliufi%
( TBDPS)gindié kiR sn6f’ !3 Stb |8ya{t0rnE b 5196 Xa)ﬁldyﬂl 'ahé[' ltm— i@ Plﬁ@% Sbhy IWhlch rna include

di phenyl thy , t-butyl not hoxyp cny srlyl (TBMP ormate,
benzoy|dromamtet ﬁvea@etsaét—mendjﬂ@f axyt et dteeroatylc gltoops)éwtiatbea, nbn+a¢¢mmcoajogt ate,

triflu oactate met. hox: te tr| | met hgxyacet at nox tate
b chl or 5ot EHETYSlE B Betis Mok skinB i She i e Gitofefim Bang ety

(1 evul isartRN frot Gz g@h Ny faR Chid i SR CIAL vINIER R {ilr6yanl dndQyifeh hditeaeals dhay:

pi val oat c, adamantoatc, crotonatc, 4-nothoxycrotonatc, benzoate,

ppheny | dpsinnaht ks oxidizedand thawithagen datereatem mrmysiptionalls) be @uakﬁymzaét Fnygertain

car bonat [ h C F | kyl h onat e

kot Srroghipeg RS S HEL ORI BREP R FobiclBiidric 3% o eGSR &

car bona}joeyowmsg@hp \;Zhe(r@he;myéasubﬁa)ﬁug htoﬁi h;yd hetafdawmawec(tais ﬁ@)n 0, S, and N

2- (triphenyl phosphoni 0) ethyl carbonate (Pcoc), alkyl isobut car,bonate,
al kyl ¥ rl?ﬂenbﬁlﬁb’ét%eé aafi Ry urahqtfgrpatealls Besyatecoptignady oxdized) é%éﬁf?%@f%nat e,
al kyl .

3, i e HOOPRRE el RIfTRRRIAITRZ GaROARRLELe A 81 of fhe ine
p-nitrabengyl Hetardaycyit gpupsi kydluds; bmmyyd: riohilowiardoanad dbji— Zbretlnhoy(thlgmppht hyl

car bonat e, nethyl gin{hi ocar bonate, 2-iodopenzoate, 4- a2| dobut yr at e‘E
4- ni t r FOAPTSEER 55 ¥ oHEe OF Os_e(g}—gp H‘]j}]'gji f%gat gtween on¢ and three

2-f or mylhenzsme sie g@&ﬁhﬁ s@iectedeiony hfehé)&g@ﬁ hQxw) %H%tmg’enﬁ bRy (i) Rh@m

et hox y)butyrate, y t hi onet hoxyne hyOoenzoa
2, 6-di cﬂﬂrlrrmrmbenednmglms;)(hm@)dyablctbands each 6—rnernbered ring 'has 0 to 2 double bonds,

2 4 bi 08 RTS8 PR AL S (ORGP BHGHyA sl hptgroatoms

[ SObUt What Be oﬁﬁtﬂﬁﬂ%%ﬁidﬁ‘&@t @ii) ﬁl@ht%%’}&tﬂéi@roﬁorh%@'@ﬁidﬁally be uatermzed and
(0]

o(rrethoxycarbonyl) enzoate, a-naphthoate, nitrate, alk N'-

t et r amgfNyamh s phorabavatctieeclia| ags qmmﬁcrﬁb}qeéambammﬂrﬂ Obchem@ryl ring.

d th ,

oL et L ARATRD. RORRLSY Aok 2o MBI CIASHLHRYE, | SUtal B,
pr ot ectpipgidlayd; piperdzidAdiagbcanyl hﬁlamngt etidtivg19 lt@ﬂih*;‘idﬂoﬂﬁd)plﬂﬁym&tlfhydl@@&
acet al ethyli dene acetal , | -b uty 1 eth ylidene ketal , | -phenyl

et hyl | th’éﬁﬁé‘*k@txalllyl pHranght mﬁgﬂﬁﬁlc ny%t@thﬁmﬁaélwé ategplydropuranyl,  dioxanyl,
2,2, 2-
oyol onely RIS ARERREL 1o AREURRN Ay CHE] RO, RGN TR one

2008/ 121 76aeGhbkiSRO08/ %B&ﬁﬁemnﬂuhmﬁbénz yiel genenaaketalany of the substltuents

2, 4- di met hoxybenzyl i dene ketal, 3,4-di nethoxybenzylidene acetal,
2-nitrobenzyl i dene acetal, nethoxynethyl ene acetal, ethoxynethylene acetal,
di met hoxynet hyl ene ortho ester, 1-nethoxyethylidene ortho ester,

1- et hoxyet hylidine ortho ester, 1, 2-dionethoxyethylidene ortho ester,

a- met hoxybenzyl i dene ortho ester, 1-(N, Ndi nmethyl am no)ethylidene
derivative, a-(N N -di methyl an no)benzylidene derivative, 2-

oxacycl opentyl | dene ort ho est er, d| -t butyI 5| I yI ene group (DTBS),

a a ~ o o — e — N\



group; aliphatic, alkyl, alkenyl, alkynyl, heteroaliphatic, heterocyclic,
awl , heteroaryl, acyl, WD 2008/121767PCT/ US2008/ 058575 sulfinyl, sulfonyl,
cyano, niwoaposai2kyplaryl, arylal kyl, and the |ike, each eCTasceis/osssys or may
not be further substituted). 100801The term "thi ooxo," as used herein,

refers fo roup of the formula (=S)..10081] As used herein,
" phar émahegéﬁr%n,é%éwapéhef FRtitfefbstablp ﬁ&lﬁaé%g-aﬁbpfﬁﬁafﬂgﬂee}kw& ly

accept apph& F aldSoalhAGE, UgSerobRUE OFEN Shetd r2v1, AHR1, REUPPILRES o2
conmpound 321 't he B?gj'rsent’ inevrgr%%i o’n;%\’és edé?%d bél owrgricf&hergiil’)r?. 100821 As
used hehiebrg, thed, eisocyapbarnaocsutzidal Ijtrac bedroail ethid) thalo; edlegphsticaminbose

| t i ch . Wi.thin the. d i cal jud t. suitable f

oe. 1 n Rl B gafing iy S st Se o RO e oy MSTEREI apt HETInave

t oxi ci taYylaik’y[,iaﬂi?ﬁit%@xy,?ielt&éélip%aﬁ&)%ppﬂﬁ oﬁp,qlerté}salky%%y(, AP AIRIGMIPRASUT at e
e

w th a reasonab enefit/risk ratio. Pharmaceutically acceptable salts are
wel | kridiphatiathipkys  arhictergiphaticibipks, SikwWthi@er ge heteraalkyllexgyy i barylthioxy,
phar mageuticall.y. accentabl g salts in tail in J Pharpaceutical .Sciences,
o7 R SN FIEIRP 2l FERS el Pl VBHL ] ol meB Rl FEREHM SRS
accept gobes|sal t s THe tcha ‘aro@onnds & uiddi Berbiny @tti @ sfablel atdmatibatenodesi ved
from suitabl e inorganic and q&g&nic aci ds and bases. Exanpl es of

phar mad@ixayeks rige astephanne 3-HoroaPemsef whighane riss atos ssclapied fam s, @f an
am no ] - [ :

Py obrigie i e itk hAPERRR £o A4 HEnd HElnaRo Y MR AENY frgm,

W t h orQahiandad; ahsl theiedm@sing adigl atorac hue, cachoal the adical, baimd piedaoithk rasaof ari c
acid, cjtric acid, succinic acid or malonic acid or by using other t hods
used’ i e MOloghEc Wiy SEF Gizaiathn R et ARy i, by %rgn Cliapedin e
salts i e JFiBRL 8 imRh 21Dt Soridd8 O HDAEEin RS RRL4 A, ﬁ&azz“r‘ﬁﬁs‘t'rliafz%ﬁt e,
benzoaggﬁb%?égﬁggtg? ggrate?gﬁﬁ?§?§?b?9canﬁﬁgigﬁi, 8ghggorsulfbnate,’

ci t r at egtreymilo porytaizel.opidaigt equithlgiylic asvaumolioypld eloynlzemiflartody], indazolyl,

et hanesul.fonate, formate, fuparate .ucohept onat e, .gl ycer gphosphat e

ol Uoondt o g aghar ey Aupbiod: b Bty G R

2- hydr qyynaxahanetidgheAt ehiadapRitheRj10NRLE, bRyl | RUEGhRzolk BN olpM)If at e,
mal at c, nal eat'e, mal onate, nethanesul fonate, 2- naphthal enesul fonate,

ni cot i risateiazelik rthiadiazelyeet @xazotel atosazqhell wixediegolypagnsdiagiolyeend ribg dike,
persul f at. - phenvl pr.opi onat osphat e LGl a .phval at e [,Qpionat e,
O ear at0h o (i B R IR P8 Ryuchlt? 2ROy Bl hfifs R e BEPRATE .
undecaneaims; ol tleeyudit@usad Usscridodl heded, [thdtaresuBiaint the dofmhatel dfr DtablRpHORL at e
bases include alkali netal, alkaline earth netal, ammoni um and

I
NF( G _4&i2kylhatia ally]. mikpids akkyayli Detergaliphatico hetgraenslicy@rdahetirastlapcdal t s
i ncl ud [ it Qi B olo) I al el esi: . i
Fur t her "B aayaith kg riRE RSl T2 e, FRARS IS n il ol
nont oxihalgmatiphaticpméneat detomialiplaticemine akgthnane,nehecaddlbylsminor medlamsinag

TR S0 ke b GO o hgipiatSo, PARBIE
2008/ 13 L{BSHTIOHR2A9RK 05 Baréral 108 3] AShbEEHo RET BdtehoalifHatiE@IRY, @r@g{?fﬁg&l o

refers to a derivative of a pdrerit conpound that requires trans
wi t hi n hehmodligdthioxy, erdédroxyo hetetoenddiaxye apdeentand orepldiimdach of whichanay emases,

a prodrug h ipr oved ‘9 ical and/or delivery properties over the parent
conpouﬁa%lﬁpr%z)ﬁrf{ﬁ%%er ﬁémg %@cal |y designed to enhance pharmaceutically

and/ or [phe4)mecokiTHe! tefRl h¥tePafigtbnR ORAlSEH BSreds TRl bithdibhl tddvERFBAM
conpound. The advantage of a prodrug can lie in its physical properties,

such asindieraeat gigapeps defingdiliorely, Pyoremab af evahydgsthiponisat Hefsroarylene

physi ol ogi ca (@ nt , i nh S rption
From ¢ HaouRoal RecSIRERR P uh{IBRANGD, SRR n@irplovl ) POERS oS RLP
st or agéncdrpora®des ayl@ikies gs@ueimb dny pikslcat, bikomeses sillbhglcder hatatoalkginbave
been exploited for utilization in designin rodrugs. Using esters as a

pr odni etsyprkengiens o 9 olsiere ke e gy a %aﬁ@‘gm hgiein,y gHgteiqarylentc @ Stval i ty
is kno I . i-bhe O " . I- 1 r y
of Dr ug Lo Gl T JROEE NBC 10 Oy SRR G s B R gt
Acadeniio thr ésmatin® d?)a. sthlilOddidty (aechliphatd, mlkytthadkewed mlkymds betenoilipladbudes
two or nore interconvertabl e conpounds resulting fromat |east one fornal
m gration of a hydrogen atom and at |east one change in valency (e.g., a
single bond to a double bond, a triple bond to a double bond, or vice
versa) The exact ratio of the tautonens depends on several factors,

i ncludi ng tenperature, solvent, and pH Tautonerizations (i.e., the
reaction providing a tautomeric pair) may catalyzed by acid or base.

Exenpl ary tautonerizations include keto-to-enol; am de-to-im dc;

oy o - o e v o e v 11" £ £ L




WO 2008/ 121767PCT/ US2008/ 058575 (HPLC) and the formation and
crystallization of chiral salts or prepared by asymetric syntheses. See,
for exanpwe,2odzeuees, et al., Enantioners, Racemates an#cRasedosisssns (W I ey
I nterscience, New York, 198 | ); Wlen, S H, et al., Tetrahedron 33:2725
(1977); Eliel, E. L St ere?che stry .of Carbon Compounds (McGrawHi ||, NY,
1962) ; I\ﬂiqr%wchs Ay, Frefproaey L AcyReXB1 iping tAGE¥R- YRR, /ISAg1I0s AMITRe 48P TiBPs

p. 268 ( El ﬂh?ol Eﬁalo %Hﬁtlc%mbbhét%rdgﬁ tf hfaPRy, a&@lzﬁﬁm@aﬁ&erdaﬁ 1-&81?1%))
100861 herein,” "polynorph” refers to a crystalline |nvent| ve

conpou rmiylelmrmt, |hn‘grdamylam1® thanterplh endaliggl alipmticoxy, Mestroalphati @xy\Widmloxy,

I hi i st I f Ki
Cal 1 od BHRAIROB01 BRSO RO St Bhr TS Bttty ooy
exi st enfegrfik@itid.ar, %ﬂllthi‘c%@f ﬁétei%raﬁyuhioxtyh@ 3&@;@3 aNBKIRCHILE chéh 6ORHRAMRL, enal
pol ynor phism™ I n pseudopol (i;)rmrphl smthe fferent crystal types are the

resul t rofy hgtdedbition substissed)at i on. 10087] The term "amino acid" refers to a
ol ecul Goggnt al ni-1g. 0L 8. ARG, ALOWDANG 2. SAUAREY Lo 1Ry AT ARgCl ds

(.

i ncl ud ha- anmi no actd ids ruct ur es th are

depi ct eghdagh @l is| mdepésridantly, emhttop@nssan aptiaHilHosudstitdtet heoyPH@UAMNO
acid. 10088] Suitable am no acids include, without |[imtation, natural

al pha- di¢fiRed Beridsand bR ngEogon mefy is dlwﬁwgawdﬁm@emre@bm@&ﬁﬁu%t urally

oCh | 08ge Ener A chiRedatPfily! REACRIL abeliGudl yaftirlt offhe fundig &, ©
beI ovv) O]lenwheneml Raispdnaopmmdiyambstﬁut(eashedze@aryl gﬂbupnasT dfiiesl Zeraind aixd lded ow) ,
nat ural beta-am no fgpg é@ gd Eeta al anllle and unnnat ural beta-am no
aci ds. TYBFYTRIANG ‘@?F b forfhe parerigAe F‘&}E’tl on of peptides of the
presentppgyent i menﬁehweﬁngﬁieoay” ?éf&%%% %M&ttl’@l?céél $hio®TofARE ?drﬂl%@'a Ly

ot her routes such as, for exa , degradation of 1solation froma
nat ur aISlt))uwh;@emlRu et aptmoneipodbstiutcd hoferodmel gloap,ewﬁt defmednlidrain, andéhe

formul a_- X - nds to t nat ur al d/ or unnatural am no acids
havi ng ‘THE" 18It %wdﬁrj%b?tf?ﬁf‘%%toqgi’/@rﬁ’étd@?lf‘iﬁ?67PCT/ US2008/ 058575  wher ei n
R and Rooe8yr r esporyd @rrd Uhﬁf@lkﬂxg BH ‘T deertyd, s dBcd Radeth, réfSrsdefd niedp belkipw and
herein, and le is as def i ned bel ow and herei n.
"formula (-OH). A “substituted hydroxyl” refers to a group of the formula (~<OR"), wherein R’
can be any substitutent which results in a stable moiety (e.g., a suitable hydroxyl protecting
group; aliphatic, alkyl, alkenyl, alkynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, acyl,
nitro, alkylaryl, arylalkyl, and the like, each of which may or may not be further substituted).
[0069] The term “imino,” as used herein, refers to a group of the formula (=NR"),
wherein R' corresponds to hydrogen or any substitutent as described herein, that results in the
formation of a stable moicty (for example, a suitable amino protecting group; aliphatic, alkyl,
alkenyl, alkynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, acyl, amino, hydroxyl,
alkylaryl, arylalkyl, and the like, each of which may or may not be further substituted).

[0070] The term “isocyano,” as used herein, refers to a group of the formula (-NC).
[0071] The term “nitro,” as used herein, refers to a group of the formula (-NO,).
[0072] The term “oxo0,” as used herein, refers to a group of the formula (=0).

[0073] As used herein, the term “resin” refers to a resin useful for solid phase

synthesis.  Solid phase synthesis is a well-known synthetic technique; see generally,
Atherton, E., Sheppard, R.C. Solid Phase Peptide Synthesis: A Practical Approach, IRL
Press, Oxford, England, 1989, and Stewart J.M., Young, J.D. Solid Phase Peptide Synthesis,

2nd edition, Pierce Chemical Company, Rockford, 1984, the entire contents of each of which
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Table 1. Suitable am no acid side chains Exenplary natural al pha-am no
acids RR L-Alaninc (A) -CH3 -H L-Arginine (R) -CH2CH2CH2- NHC(=NH) NH2 - H
L- Aspar agvoo@se176CH2C(=0) N H2 -H L- Aspartic acid (D) - CH2@S2048/058575

are hereby incorporated herein by reference. Exemplary resins which may be employed by
the present invention include, but are not limited to:

(1) alkenyl resins (e.g., REM resin, vinyl sulfone polymer—bound resin, vinyl—
polystyrene resin);

(2) amine  functionalized  resins (e.g., amidine resin, N—-(4-
Benzyloxybenzyl)hydroxylamine polymer bound, (aminomethyl)polystyrene, polymer bound
(R)—(+)—a—methylbenzylamine, 2—Chlorotrityl Knorr resin, 2-N-Fmoc—Amino—
dibenzocyclohepta—1,4-diene, polymer-bound resin, 4-[4—(1-Fmoc—aminoethyl)-2—
methoxy—5—nitrophenoxy]butyramidomethyl-polystyrene resin, 4-Benzyloxybenzylamine,
polymer—bound, 4—Carboxybenzenesulfonamide, polymer—bound, Bis(tert—
butoxycarbonyl)thiopseudourea, polymer—bound, Dimethylaminomethyl—polystyrene, Fmoc—
3—amino—3—(2—nitrophenyl)propionic acid, polymer—bound, N-Methyl aminomethylated
polystyrene, PAL resin, Sieber amide resin, tert—Butyl N—(2—mercaptoethyl)carbamate,
polymer—bound, Triphenylchloromethane—4—carboxamide polymer bound);

(3) benzhydrylamine (BHA) resins (e.g., 2—Chlorobenzhydryl chloride, polymer—
bound, HMPB-benzhydrylamine polymer bound, 4-Methylbenzhydrol, polymer—bound,
Benzhydryl chloride, polymer—bound, Benzhydrylamine polymer—bound);

(4) Br—functionalized resins (e.g., 4—(Benzyloxy)benzyl bromide polymer bound, 4—
Bromopolystyrene, Brominated PPOA resin, Brominated Wang resin, Bromoacetal,
polymer—bound, Bromopolystyrene, HypoGel® 200 Br, Polystyrene A-Br for peptide
synthesis, Selenium bromide, polymer—bound, TentaGel HL-Br, TentaGel MB—Br, TentaGel
S—Br, TentaGel S—Br);

(5) Chloromethyl resins (e.g., 5—[4—(Chloromethyl)phenyl]pentyl]styrene, polymer—
bound, 4—(Benzyloxy)benzyl chloride polymer bound, 4-Methoxybenzhydryl chloride,
polymer—bound);

(6) CHO—functionalized resins (e.g., (4-Formyl-3—
methoxyphenoxymethyl)polystyrene, (4-Formyl-3—methoxyphenoxymethyl)polystyrene, 3—
Benzyloxybenzaldehyde, polymer—bound, 4-Benzyloxy—2,6—
dimethoxybenzaldehyde,polymer—bound, Formylpolystyrene, HypoGel® 200 CHO, Indole
resin, Polystyrene A-CH(OEt),, TentaGel HL-CH(OEt),);

(7)  Clfunctionalized  resins (e.g, Benzoyl chloride polymer bound,
(Chloromethyl)polystyrene, Merrifield's resin);
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L-Cysteine (C -CH2SH -H L-dutamc acid (E) -CH2CH2CO2H -H L-d utam ne (Q
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(8) CO:H functionalized resins (e.g., Carboxyethylpolystryrene, HypoGel® 200
COOH, Polystyrene AM—COOH, TentaGel HL-COOH, TentaGel MB—-COOH, TentaGel S—
COOR);

(9) Hypo—Gel resins ( ¢.g., HypoGel® 200 FMP, HypoGel® 200 PHB , HypoGel® 200
Trt-OH , HypoGel® 200 HMB );

(10) I-functionalized resins (e.g., 4-lodophenol, polymer—bound, lodopolystyrene);
Janda-Jels™ (.]anda.]elé— Rink amide, JandaJel-NH,, Janda/el-Cl, JandaJel-4-
Mercaptophenol, JandaJel-OH, JandaJel-1-(3—Dimethylaminopropyl)-3—ethylcarbodiimide,
JandaJel- 1,3,4,6,7,8-hexahydro-2H—pyrimido—[1,2—a] pyrimidine, JandaJ/el-morpholine,
JandaJel-polypyridine, JandaJ/el-Triphenylphosphine, Janda/el-Wang);

(11)  MBHA  resins  (3[4'—(Hydroxymethyl)phenoxy]  propionic  acid—4—
methylbenzhydrylamine resin, 4—(Hydroxymethyl)phenoxyacetic acid polymer—bound to
MBHA resin, HMBA—4-methylbenzhydrylamine polymer bound, 4-Methylbenzhydrylamine
hydrochloride polymer bound Capacity (amine));

(12) NH; functionalized resins ((Aminomethyl)polystyrene,
(Aminomethyl)polystyrene, HypoGel® 200 NH2, Polystyrene AM-NH,, Polystyrene
Microspheres 2—aminoethylated, Polystyrol Microspheres 2-bromoethylated, Polystyrol
Microspheres 2-hydroxyethylated, TentaGel HL-NH,, Tentagel M Br, Tentagel M NH;,
Tentagel M OH, TentaGel MB—NH;, TentaGel S-NH;, TentaGel S-NH,);

(13) OH—functionalized resins (e.g., 4—Hydroxymethylbenzoic acid, polymer—bound,
Hydroxymethyl Resins, OH—functionalized Wang Resins);

(14) oxime resins (e.g., 4—Chlorobenzophenone oxime polymer bound, Benzophenone
oxime polymer bound, 4—Methoxybenzophenone oxime polymer bound);

(15) PEG resins (e.g., ethylene glycol polymer bound);

(16) Boc—/Blz peptide synthesis resins (e.g., Boc—Lys(Boc)-Lys[Boc—Lys(Boc)]-
Cys(Acm)-b—Ala—O-PAM resin, Boc—-Lys(Fmoc)-Lys[Boc—Lys(Fmoc)]-b—Ala—O—Pam
resin, Boc—Lys(Boc)-Lys[Boc—Lys(Boc)]-Lys{Boc—Lys(Boc)-Lys[Boc—Lys(Boc)]}—b—
Ala—O-PAM resin, Boc—Lys(Fmoc)-Lys[Boc—Lys(Fmoc)]-Lys {Boc—Lys(Fmoc)-Lys[Boc—
Lys(Fmoc)]}-b—Ala—O-PAM resin, Boc—Lys(Boc)-Lys[Boc—Lys(Boc)]-Lys{Boc—
Lys(Boc)-Lys[Boc—Lys(Boc)]}—Cys(Acm)-b—Ala—O—PAM resin, Preloaded PAM resins);

(17) Fmoc—/t—-Bu peptide synthesis resins (e.g., Fmoc—Lys(Fmoc)-Lys[Fmoc—
Lys(Fmoc)]-b—Ala—O—Wang resin, Fmoc—Lys(Fmoc)-Lys[Fmoc—Lys(Fmoc)]-Lys{Fmoc—
Lys(Fmoc)-Lys[Fmoc—Lys(Fmoc)]}—b—Ala—O—Wang resin, Preloaded TentaGel® S Trityl
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Resins, Preloaded TentaGel® Resins, Preloaded Trityl Resins, Preloaded Wang Resins, Trityl
Resins Preloaded with Amino Alcohols);

(19) thiol—functionalized resins (e.g., HypoGel® 200 S-Trt, Polystyrene AM-S—
Trityl, TentaGel HL-S-Trityl, TentaGel MB—S—Trityl, TentaGel S—S—Trityl); and

(20) Wang resins (e.g., Fmoc—Ala—Wang resin, Fmoc—Arg(Pbf)-Wang resin, Fmoc—
Arg(Pmc)-Wang resin, Fmoc—Asn(Trt)-Wang resin, Fmoc—Asp(OtBu)-Wang resin, Fmoc—
Cys(Acm)-Wang resin, Fmoc—Cys(StBu)-Wang resin, , Fmoc—Cys(Trt) Wang resin, Fmoc—
GIn(Trt)-Wang resin, Fmoc—Glu(OtBu)-Wang resin, Fmoc-Gly-Wang resin, Fmoc—
His(Trt)-Wang resin, Fmoc-Ile-Wang resin, Fmoc—Leu—Wang resin, Fmoc—Lys(Boc)—
Wang resin, Fmoc—Met—Wang resin, Fmoc—-D-Met—Wang resin, Fmoc—Phe—Wang resin,
Fmoc—Pro—Wang resin, Fmoc—Ser(tBu)-Wang resin, Fmoc—Ser(Trt)}-Wang resin, Fmoc—
Thr(tBu)-Wang resin, Fmoc—Trp(Boc) Wang resin, Fmoc—Trp—Wang resin, Fmoc—Tyr(tBu)-
Wang resin, Fmoc—Val-Wang resin).
[0074] The term “stable moiety,” as used herein, preferably refers to a moiety which
possess stability sufficient to allow manufacture, and which maintains its integrity for a
sufficient period of time to be useful for the purposes detailed herein.
[0075] A “suitable amino—protecting group,” as used herein, is well known in the
art and include those described in detail in Protecting Groups in Organic Synthesis, T. W.
Greene and P. G. M. Wuts, 3™ edition, John Wiley & Sons, 1999, the entirety of which is
incorporated herein by reference. Suitable amino—protecting groups include methyl
carbamate, ecthyl carbamante, 9—fluorenylmethyl carbamate (Fmoc), 9—(2-
sulfo)fluorenylmethyl carbamate, 9—(2,7-dibromo)fluoroenylmethyl carbamate, 2,7-di—#-
butyl-[9—(10,10—-diox0-10,10,10,10-tetrahydrothioxanthyl) methyl carbamate (DBD-Tmoc),
4-methoxyphenacyl carbamate (Phenoc), 2,2,2-trichloroethyl carbamate (Troc), 2—
trimethylsilylethyl carbamate (Teoc), 2—phenylethyl carbamate (hZ), 1—-(1-adamantyl)-1—
methylethyl carbamate (Adpoc), 1,1-dimethyl-2-haloethyl carbamate, 1,1-dimethyl-2,2—
dibromoethyl carbamate (DB-+~BOC), 1,1-dimethyl-2,2,2—trichloroethyl carbamate
(TCBOC), 1-methyl-1—-(4-biphenylyl)ethyl carbamate (Bpoc), 1—(3,5—di—t—butylphenyl)-1-
methylethyl carbamate (~Bumeoc), 2—(2°— and 4’—pyridyl)ethyl carbamate (Pyoc), 2—(N,N-
dicyclohexylcarboxamido)ethyl carbamate, rbutyl carbamate (BOC), l-adamantyl
carbamate (Adoc), vinyl carbamate (Voc), allyl carbamate (Alloc), 1-isopropylallyl
carbamate (Ipaoc), cinnamyl carbamate (Coc), 4—nitrocinnamyl carbamate (Noc), 8—quinolyl

carbamate, N—hydroxypiperidinyl carbamate, alkyldithio carbamate, benzyl carbamate (Cbz),
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p—methoxybenzyl carbamate (Moz), p—nitobenzyl carbamate, p—bromobenzyl carbamate, p—
chlorobenzyl carbamate, 2,4—dichlorobenzyl carbamate, 4-methylsulfinylbenzyl carbamate
(Msz), 9—anthrylmethyl carbamate, diphenylmethyl carbamate, 2—methylthioethyl carbamate,
2-methylsulfonylethyl  carbamate, 2—(p—toluenesulfonyl)ethyl carbamate, [2—(1,3—
dithianyl)Jmethyl carbamate (Dmoc), 4-methylthiophenyl carbamate (Mtpc), 2,4-
dimethylthiophenyl carbamate (Bmpc), 2-phosphonioethyl carbamate (Peoc), 2-
triphenylphosphonioisopropyl carbamate (Ppoc), 1,1-dimethyl-2—cyanoethyl carbamate, m—
chloro—p—acyloxybenzyl carbamate,  p—(dihydroxyboryl)benzyl carbamate, 5-
benzisoxazolylmethyl carbamate, 2—(trifluoromethyl)-6—chromonylmethyl carbamate
(Tcroc), m-—nitrophenyl carbamate, 3,5—-dimethoxybenzyl carbamate, o-nitrobenzyl
carbamate,  3,4—dimethoxy—6-nitrobenzyl = carbamate,  phenyl(o—nitrophenyl)methyl
carbamate, phenothiazinyl—(10)—carbonyl derivative, N '—p-toluenesulfonylaminocarbonyl
derivative, =~ N’-phenylaminothiocarbonyl derivative, f—amyl carbamate, S—benzyl
thiocarbamate, p—cyanobenzyl carbamate, cyclobutyl carbamate, cyclohexyl carbamate,
cyclopentyl carbamate, cyclopropylmethyl carbamate, p—decyloxybenzyl carbamate, 2,2—
dimethoxycarbonylvinyl carbamate, o—(N,N—dimethylcarboxamido)benzyl carbamate, 1,1-
dimethyl-3—(N, N—dimethylcarboxamido)propyl carbamate, 1,1-dimethylpropynyl carbamate,
di(2—pyridyl)methyl carbamate, 2—furanylmethyl carbamate, 2-iodoethyl carbamate,
isoborynl  carbamate,  isobutyl = carbamate, isonicotinyl = carbamate, p—(p—
methoxyphenylazo)benzyl carbamate, 1-methylcyclobutyl carbamate, 1-methylcyclohexyl
carbamate, I-methyl-1—cyclopropylmethyl carbamate, I-methyl-1-(3,5-
dimethoxyphenyl)ethyl carbamate, 1-methyl-1—(p—phenylazophenyl)ethyl carbamate, 1-
methyl-1-phenylethyl — carbamate, 1-methyl-1-(4—pyridyl)ethyl carbamate, phenyl
carbamate, p—(phenylazo)benzyl carbamate, 2,4,6-tri—t—butylphenyl carbamate, 4-
(trimethylammonium)benzyl carbamate, 2,4,6—trimethylbenzyl carbamate, formamide,
acetamide, chloroacetamide, trichloroacetamide, trifluoroacetamide, phenylacetamide, 3—
phenylpropanamide,  picolinamide,  3-pyridylcarboxamide, = N-benzoylphenylalanyl
derivative, benzamide, p—phenylbenzamide, o—nitophenylacetamide, o—
nitrophenoxyacetamide, acetoacetamide, (N ’'—dithiobenzyloxycarbonylamino)acetamide, 3—
(p—hydroxyphenyl)propanamide, 3—(o—nitrophenyl)propanamide, 2-methyl-2—(o-
nitrophenoxy)propanamide, 2—-methyl-2—(o—phenylazophenoxy)propanamide, 4-
chlorobutanamide, 3-methyl-3—nitrobutanamide, o-nitrocinnamide, N-acetylmethionine

derivative, o—nitrobenzamide, o—(benzoyloxymethyl)benzamide, 4,5—diphenyl-3—oxazolin—
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2—one, N-phthalimide, N-dithiasuccinimide (Dts), N-2,3—diphenylmaleimide, ~N-2,5-
dimethylpyrrole, N-1,1,4,4—tetramethyldisilylazacyclopentane adduct (STABASE), 5-
substituted 1,3—dimethyl-1,3,5-triazacyclohexan—2—one, 5-substituted 1,3—dibenzyl-1,3,5—
triazacyclohexan—2—one, 1-substituted 3,5-dinitro-4-pyridone, ~N-methylamine, N-
allylamine, N—[2—(trimethylsilyl)ethoxy]methylamine (SEM), N—-3—acetoxypropylamine, N—
(1-isopropyl-4—nitro—2—oxo—3—pyroolin—3—yl)amine, quaternary ammonium salts, N-
benzylamine, = N—-di(4—methoxyphenyl)methylamine, = N-5—dibenzosuberylamine,  N—
triphenylmethylamine (Tr), N—[(4-methoxyphenyl)diphenylmethyllamine (MMTr), N-9—
phenylfluorenylamine (PhF), N-2,7—-dichloro-9—fluorenylmethylencamine, N—-
ferrocenylmethylamino (Fem), N—-2—-picolylamino N’-oxide, N-1,1-
dimethylthiomethyleneamine, N-benzylidenecamine, N-p—methoxybenzylidencamine, N-
diphenylmethyleneamine, N—-[(2—pyridyl)mesitylJmethylenecamine, N—-(N’,N’-
dimethylaminomethylene)amine, N,N —isopropylidenediamine, N—p—nitrobenzylidencamine,
N-salicylideneamine, N-5—chlorosalicylideneamine, N—(5—chloro—2-
hydroxyphenyl)phenylmethyleneamine, N—cyclohexylideneamine, N—(5,5—dimethyl-3—oxo—
I-cyclohexenyl)amine, N-borane derivative, N-diphenylborinic acid derivative, N—
[phenyl(pentacarbonylchromium— or tungsten)carbonyl]amine, N—copper chelate, N—zinc
chelate, N-nitroamine, N-nitrosoamine, amine N-oxide, diphenylphosphinamide (Dpp),
dimethylthiophosphinamide (Mpt), diphenylthiophosphinamide (Ppt), dialkyl
phosphoramidates, dibenzyl phosphoramidate, diphenyl phosphoramidate,
benzenesulfenamide, o-nitrobenzenesulfenamide (Nps), 2,4-dinitrobenzenesulfenamide,
pentachlorobenzenesulfenamide, 2—nitro—4—methoxybenzenesulfenamide,
triphenylmethylsulfenamide, 3—nitropyridinesulfenamide (Npys), p—toluenesulfonamide (Ts),
benzenesulfonamide,  2,3,6,—trimethyl-4-methoxybenzenesulfonamide  (Mtr), 2,4,6—
trimethoxybenzenesulfonamide (Mtb), 2,6—dimethyl-4—methoxybenzenesulfonamide (Pme),
2,3,5,6—tetramethyl-4—methoxybenzenesulfonamide (Mte), 4-methoxybenzenesulfonamide
(Mbs), 2,4,6—trimethylbenzenesulfonamide (Mts), 2,6—dimethoxy—4—
methylbenzenesulfonamide (iMds), 2,2,5,7,8—pentamethylchroman—6—sulfonamide (Pmc),
methanesulfonamide (Ms), B—trimethylsilylethanesulfonamide (SES), 9-
anthracenesulfonamide, 4—(4’,8’—dimethoxynaphthylmethyl)benzenesulfonamide (DNMBS),
benzylsulfonamide, trifluoromethylsulfonamide, and phenacylsulfonamide.

[0076] A “suitable carboxylic acid protecting group,” or “protected carboxylic

acid,” as used herein, are well known in the art and include those described in detail in
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Greene (1999). Examples of suitably protected carboxylic acids further include, but are not
limited to, silyl—, alkyl—, alkenyl—, aryl—, and arylalkyl-protected carboxylic acids. Examples
of suitable silyl groups include trimethylsilyl, triethylsilyl, t-butyldimethylsilyl, t—
butyldiphenylsilyl, triisopropylsilyl, and the like. Examples of suitable alkyl groups include
methyl, benzyl, p—methoxybenzyl, 3,4-dimethoxybenzyl, trityl, t-butyl, tetrahydropyran—2—
yl. Examples of suitable alkenyl groups include allyl. Examples of suitable aryl groups
include optionally substituted phenyl, biphenyl, or naphthyl. Examples of suitable arylalkyl
groups include optionally substituted benzyl (e.g., p-methoxybenzyl (MPM), 3,4—
dimethoxybenzyl, O-nitrobenzyl, p-nitrobenzyl, p-halobenzyl, 2,6—dichlorobenzyl, p-
cyanobenzyl), and 2— and 4—picolyl.

[0077] A “suitable hydroxyl protecting group” as used herein, is well known in the
art and include those described in detail in Protecting Groups in Organic Synthesis, T. W.
Greene and P. G. M. Wauts, 3™ edition, John Wiley & Sons, 1999, the entirety of which is
incorporated herein by reference. Suitable hydroxyl protecting groups include methyl,
methoxylmethyl (MOM), methylthiomethyl (MTM), t—butylthiomethyl,
(phenyldimethylsilyl)methoxymethyl (SMOM), benzyloxymethyl (BOM), p-
methoxybenzyloxymethyl (PMBM), (4—-methoxyphenoxy)methyl (p—AOM), guaiacolmethyl
(GUM), t—butoxymethyl, 4—pentenyloxymethyl (POM), siloxymethyl, 2-
methoxyethoxymethyl (MEM), 2,2,2—trichloroethoxymethyl, bis(2—chloroethoxy)methyl, 2—

(trimethylsilyl)ethoxymethyl (SEMOR), tetrahydropyranyl (THP), 3-
bromotetrahydropyranyl, tetrahydrothiopyranyl, I-methoxycyclohexyl, 4-
methoxytetrahydropyranyl (MTHP), 4—methoxytetrahydrothiopyranyl, 4-
methoxytetrahydrothiopyranyl S,S—dioxide, 1-[(2—chloro—4—methyl)phenyl]—4-

methoxypiperidin—4—yl (CTMP), 1,4-dioxan—2-yl, tetrahydrofuranyl, tetrahydrothiofuranyl,
2,3,3a,4,5,6,7,7a—octahydro—7,8,8—trimethyl-4,7-methanobenzofuran—2-yl, 1—cthoxyethyl,
1—(2—chloroethoxy)ethyl, 1-methyl-1-methoxyethyl, 1-methyl-1-benzyloxyethyl, 1-
methyl-1-benzyloxy—2—fluoroethyl,  2,2,2-trichloroethyl, = 2—trimethylsilylethyl, = 2—
(phenylselenyl)ethyl, #~butyl, allyl, p—chlorophenyl, p—methoxyphenyl, 2,4—dinitrophenyl,
benzyl, p-methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, p—
halobenzyl, 2,6—dichlorobenzyl, p—cyanobenzyl, p—phenylbenzyl, 2—picolyl, 4-picolyl, 3—
methyl-2—picolyl N-oxido, diphenylmethyl, p,p’—dinitrobenzhydryl, S5—dibenzosuberyl,
triphenylmethyl, o—naphthyldiphenylmethyl, = p-methoxyphenyldiphenylmethyl, di(p—
methoxyphenyl)phenylmethyl, tri(p—methoxyphenyl)methyl, 4—(4—
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bromophenacyloxyphenyl)diphenylmethyl, 44,4 —tris(4,5—
dichlorophthalimidophenyl)methyl,  4,4’,4’—tris(levulinoyloxyphenyl)methyl,  4,4°,4’"—
tris(benzoyloxyphenyl)methyl, 3—(imidazol-1-yl)bis(4’,4’’—dimethoxyphenyl)methyl, 1,1-
bis(4—methoxyphenyl)-1’—pyrenylmethyl, 9—anthryl, 9—(9—phenyl)xanthenyl, 9—(9—phenyl—
10—oxo)anthryl, 1,3-benzodithiolan—2—yl, benzisothiazolyl S,S—dioxido, trimethylsilyl
(TMS), triethylsilyl (TES), triisopropylsilyl (TIPS), dimethylisopropylsilyl (IPDMS),
diethylisopropylsilyl (DEIPS), dimethylthexylsilyl, #butyldimethylsilyl (TBDMS), ¢
butyldiphenylsilyl (TBDPS), tribenzylsilyl, tri—-p—xylylsilyl, triphenylsilyl,
diphenylmethylsilyl (DPMY), t—butylmethoxyphenylsilyl (TBMPS), formate,
benzoylformate, acetate, chloroacetate, dichloroacetate, trichloroacetate, trifluoroacetate,
methoxyacetate, triphenylmethoxyacetate, phenoxyacetate, p—chlorophenoxyacetate, 3—
phenylpropionate, 4—oxopentanoate (levulinate), 4,4—(ethylenedithio)pentanoate
(levulinoyldithioacetal), pivaloate, adamantoate, crotonate, 4—methoxycrotonate, benzoate, p—
phenylbenzoate, 2.4,6—trimethylbenzoate (mesitoate), alkyl methyl carbonate, 9-—
fluorenylmethyl carbonate (Fmoc), alkyl ethyl carbonate, alkyl 2,2,2—trichloroethyl carbonate
(Troc), 2—(trimethylsilyl)ethyl carbonate (TMSEC), 2—(phenylsulfonyl) ethyl carbonate
(Psec), 2—(triphenylphosphonio) ethyl carbonate (Peoc), alkyl isobutyl carbonate, alkyl vinyl
carbonate alkyl allyl carbonate, alkyl p—nitrophenyl carbonate, alkyl benzyl carbonate, alkyl
p—methoxybenzyl carbonate, alkyl 3,4-dimethoxybenzyl carbonate, alkyl o—nitrobenzyl
carbonate, alkyl p-nitrobenzyl carbonate, alkyl S-benzyl thiocarbonate, 4—ethoxy—1-
napththyl carbonate, methyl dithiocarbonate, 2—iodobenzoate, 4—azidobutyrate, 4-nitro—4—
methylpentanoate, o—(dibromomethyl)benzoate, 2—formylbenzenesulfonate, 2-
(methylthiomethoxy)ethyl, 4—(methylthiomethoxy)butyrate, 2-
(methylthiomethoxymethyl)benzoate, 2,6—dichloro—4-methylphenoxyacetate, 2,6—dichloro—
4—(1,1,3,3—tetramethylbutyl)phenoxyacetate,  2,4-bis(1,1-dimethylpropyl)phenoxyacetate,
chlorodiphenylacetate, isobutyrate, monosuccinoate, (£)—2-methyl-2-butenoate, o-
(methoxycarbonyl)benzoate, a—naphthoate, nitrate, alkyl N,N,N’,N'—
tetramethylphosphorodiamidate, alkyl N—phenylcarbamate, borate, dimethylphosphinothioyl,
alkyl 2,4—dinitrophenylsulfenate, sulfate, methanesulfonate (mesylate), benzylsulfonate, and
tosylate (Ts). For protecting 1,2— or 1,3—diols, the protecting groups include methylene
acetal, ethylidene acetal, I1-rbutylethylidene ketal, I-phenylethylidene ketal, (4—
methoxyphenyl)ethylidene acetal, 2,2,2—trichloroethylidene acetal, acetonide,
cyclopentylidene ketal, cyclohexylidene ketal, cycloheptylidene ketal, benzylidene acetal, p—
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methoxybenzylidene acetal, 2,4—dimethoxybenzylidene ketal, 3,4—dimethoxybenzylidene
acetal, 2-nitrobenzylidene acetal, methoxymethylene acetal, ecthoxymethylene acetal,
dimethoxymethylene ortho ester, 1-methoxyethylidene ortho ester, 1—ethoxyethylidine ortho
ester, 1,2—dimethoxyethylidene ortho ester, a—methoxybenzylidene ortho ester, 1-(N,N-
dimethylamino)ethylidene derivative, o—(V,N —dimethylamino)benzylidene derivative, 2-
oxacyclopentylidene ortho ester, di—#butylsilylene group (DTBS), 1,3-(1,1,3,3—
tetraisopropyldisiloxanylidene) derivative (TIPDS), tetra—+—butoxydisiloxane—1,3—diylidene
derivative (TBDS), cyclic carbonates, cyclic boronates, ethyl boronate, and phenyl boronate.
[0078] A “suitable thiol protecting group,” as used herein, are well known in the art
and include those described in detail in Protecting Groups in Organic Synthesis, T. W.
Greene and P. G. M. Wuts, 3™ edition, John Wiley & Sons, 1999, the entirety of which is
incorporated herein by reference. Examples of suitably protected thiol groups further
include, but are not limited to, thioesters, carbonates, sulfonates allyl thioethers, thioethers,
silyl thioethers, alkyl thioethers, arylalkyl thioethers, and alkyloxyalkyl thioethers. Examples
of suitable ester groups include formates, acetates, proprionates, pentanoates, crotonates, and
benzoates. Specific examples of suitable ester groups include formate, benzoyl formate,
chloroacetate, trifluoroacetate, methoxyacetate, triphenylmethoxyacetate, p—
chlorophenoxyacetate, 3—phenylpropionate, 4-oxopentanoate, 4,4—
(ethylenedithio)pentanoate, pivaloate (trimethylacetate), crotonate, 4-methoxy—crotonate,
benzoate, p-benylbenzoate, 2,4,6-trimethylbenzoate. Examples of suitable carbonates
include  9-fluorenylmethyl, ethyl, 2,2,2-trichloroethyl, 2—(trimethylsilyl)ethyl, 2—
(phenylsulfonyl)ethyl, vinyl, allyl, and p—nitrobenzyl carbonate. Examples of suitable silyl
groups include trimethylsilyl, triethylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl,
triisopropylsilyl ether, and other trialkylsilyl ethers. Examples of suitable alkyl groups
include methyl, benzyl, p—methoxybenzyl, 3,4—dimethoxybenzyl, trityl, t-butyl, and allyl
cther, or derivatives therecof. Examples of suitable arylalkyl groups include benzyl, p-
methoxybenzyl (MPM), 3,4-dimethoxybenzyl, O—nitrobenzyl, p—nitrobenzyl, p—halobenzyl,
2,6—dichlorobenzyl, p—cyanobenzyl, 2— and 4—picolyl ethers.

[0079] The term “thio,” or “thiol,” as used herein, refers to a group of the formula (-
SH). A “substituted thiol” refers to a group of the formula (-SR’), wherein R" can be any
substituten that results in the formation of a stable moiety (e.g., a suitable thiol protecting

group; aliphatic, alkyl, alkenyl, alkynyl, heteroaliphatic, heterocyclic, aryl, heteroaryl, acyl,
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sulfinyl, sulfonyl, cyano, nitro, alkylaryl, arylalkyl, and the like, each of which may or may
not be further substituted).

[0080] The term “thiooxo,” as used herein, refers to a group of the formula (=S).
[0081] As used herein, a “pharmaceutically acceptable form thereof” includes any
pharmaceutically acceptable salts, prodrugs, tautomers, isomers, and/or polymorphs of a
compound of the present invention, as defined below and herein.

[0082] As used herein, the term "pharmaceutically acceptable salt" refers to those
salts which are, within the scope of sound medical judgment, suitable for use in contact with
the tissues of humans and lower animals without undue toxicity, irritation, allergic response
and the like, and are commensurate with a reasonable benefit/risk ratio. Pharmaceutically
acceptable salts are well known in the art. For example, S. M. Berge et al., describe
pharmaceutically acceptable salts in detail in J. Pharmaceutical Sciences, 1977, 66, 1-19,
incorporated herein by reference. Pharmaceutically acceptable salts of the compounds of this
invention include those derived from suitable inorganic and organic acids and bases.
Examples of pharmaceutically acceptable, nontoxic acid addition salts are salts of an amino
group formed with inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid and perchloric acid or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or malonic acid or by using other methods
used in the art such as ion exchange. Other pharmaceutically acceptable salts include adipate,
alginate, ascorbate, aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate,
camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
cthanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy—cthanesulfonate, lactobionate,
lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3—phenylpropionate, phosphate, picrate, pivalate, propionate, stearate, succinate,
sulfate, tartrate, thiocyanate, p—toluenesulfonate, undecanoate, valerate salts, and the like.
Salts derived from appropriate bases include alkali metal, alkaline earth metal, ammonium
and N'(C_salkyl), salts. Representative alkali or alkaline earth metal salts include sodium,
lithium, potassium, calcium, magnesium, and the like. Further pharmaceutically acceptable
salts include, when appropriate, nontoxic ammonium, quaternary ammonium, and amine
cations formed using counterions such as halide, hydroxide, carboxylate, sulfate, phosphate,

nitrate, loweralkyl sulfonate and aryl sulfonate.
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[0083] As used herein, the term “prodrug” refers to a derivative of a parent
compound that requires transformation within the body in order to release the parent
compound. In certain cases, a prodrug has improved physical and/or delivery properties over
the parent compound. Prodrugs are typically designed to enhance pharmaceutically and/or
pharmacokinetically based properties associated with the parent compound. The advantage
of a prodrug can lie in its physical properties, such as enhanced water solubility for parenteral
administration at physiological pH compared to the parent compound, or it enhances
absorption from the digestive tract, or it may enhance drug stability for long—term storage. In
recent years several types of bioreversible derivatives have been exploited for utilization in
designing prodrugs. Using esters as a prodrug type for compounds containing a carboxyl or
hydroxyl functionality is known in the art as described, for example, in “The Organic
Chemistry of Drug Design and Drug Interaction” Richard Silverman, published by Academic
Press (1992).

[0084] As used herein, the term “tautomer” includes two or more interconvertable
compounds resulting from at least one formal migration of a hydrogen atom and at least one
change in valency (e.g., a single bond to a double bond, a triple bond to a double bond, or
vice versa). The exact ratio of the tautomers depends on several factors, including
temperature, solvent, and pH. Tautomerizations (i.c., the reaction providing a tautomeric
pair) may catalyzed by acid or base. Exemplary tautomerizations include keto—to—enol;
amide—to—imide; lactam—to—lactim; enamine—to—imine; and enamine—to—(a different)
enamine tautomerizations.

[0085] As used herein, the term “isomers” includes any and all geometric isomers
and stereoisomers. For example, “isomers” include cis— and trans—isomers, E— and Z-
isomers, R— and S—enantiomers, diastereomers, (D)-isomers, (L)-isomers, racemic mixtures
thereof, and other mixtures thereof, as falling within the scope of the invention. For instance,
an isomer/enantiomer may, in some embodiments, be provided substantially free of the
corresponding enantiomer, and may also be referred to as “optically enriched.” “Optically—
enriched,” as used herein, means that the compound is made up of a significantly greater
proportion of one enantiomer. In certain embodiments the compound of the present invention
is made up of at least about 90% by weight of a preferred enantiomer. In other embodiments
the compound is made up of at least about 95%, 98%, or 99% by weight of a preferred
enantiomer. Preferred enantiomers may be isolated from racemic mixtures by any method

known to those skilled in the art, including chiral high pressure liquid chromatography
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(HPLC) and the formation and crystallization of chiral salts or prepared by asymmetric
syntheses. See, for example, Jacques, et al., Enantiomers, Racemates and Resolutions (Wiley
Interscience, New York, 1981); Wilen, S.H., et al., Tetrahedron 33:2725 (1977); Eliel, E.L.
Stereochemistry of Carbon Compounds (McGraw—Hill, NY, 1962); Wilen, S.H. Tables of
Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of Notre Dame Press,
Notre Dame, IN 1972).

[0086] As used herein, “polymorph” refers to a crystalline inventive compound
existing in more than one crystaline form/structure. When polymorphism exists as a result of
difference in crystal packing it is called packing polymorphism. Polymorphism can also
result from the existence of different conformers of the same molecule in conformational
polymorphism. In pseudopolymorphism the different crystal types are the result of hydration
or solvation.

[0087] The term “amino acid” refers to a molecule containing both an amino group
and a carboxyl group. Amino acids include alpha—amino acids and beta—amino acids, the

structures of which are depicted below. In certain embodiments, an amino acid is an alpha

amino acid.
R',/’ R
HN_ > OH
S Rl
alpha—amino acid beta—amino acid
[0088] Suitable amino acids include, without limitation, natural alpha—amino acids

such as D— and L-isomers of the 20 common naturally occurring alpha—amino acids found in
peptides (e.g., A,R,N,C,D,Q,E,G,H, L L,K, M,F,P, S, T, W, Y, V, as provided in Table
1 depicted below), unnatural alpha—amino acids (as depicted in Tables 2 and 3 below),
natural beta—amino acids (e.g., beta—alanine), and unnnatural beta—amino acids.

[0089] Amino acids used in the construction of peptides of the present invention may
be prepared by organic synthesis, or obtained by other routes, such as, for example,
degradation of or isolation from a natural source. In certain embodiments of the present
invention, the formula —[Xaa]- corresponds to the natural and/or unnatural amino acids

having the following formulae:
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a- et hyl - Trypt ophan

$
N
R

2

wherein R and R’ correspond a suitable amino acid side chain, as defined below and herein,

and R" is as defined below and herein.

Table 1. Suitable amino acid side chains
Exemplary natural alpha—amino acids R R’
L—Alanine (A) —CH;s -H
L—Arginine (R) —CH,CH,CH,-NHC(=NH)NH, -H
L—Asparagine (N) —CH,C(=0O)NH; -H
L—-Aspartic acid (D) —CH,COH -H
L—Cysteine (C) —CH,SH -H
L—Glutamic acid (E) —-CH,CH,CO,H -H
L—Glutamine (Q) —CH,CH,C(=0O)NH; -H
Glycine (G) -H -H
L—Histidine (H) —CH,—2—(1H—-imidazole) -H
L-Isoleucine (I) —sec—butyl -H
L—Leucine (L) —iso—butyl -H
L—Lysine (K) —CH,CH,CH,CH;NH; -H
L—Methionine (M) —CH,CH,SCH; -H
L—Phenylalanine (F) —CH,Ph -H
L—Proline (P) —2—(pyrrolidine) -H
L—Serine (S) —CH,OH -H
L—Threonine (T) —CH,CH(OH)(CH3) -H
L-Tryptophan (W) —CH,-3—(1H-indole) -H
L-Tyrosine (Y) —CH,—~(p—hydroxyphenyl) -H
L—Valine (V) —isopropyl -H
Table 2. Suitable amino acid side chains
Exemplary unnatural alpha—amino acids R R’
D—Alanine -H —CH;
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Table 2. Suitable amino acid side chains
Exemplary unnatural alpha—amino acids R R’
D—Arginine -H —CH,CH,CH,-NHC(=NH)NH,
D—Asparagine -H —CH,C(=0O)NH;
D—Aspartic acid -H -CH,CO,H

D—Cysteine -H —CH,SH

D—Glutamic acid -H —CH,CH,CO;H
D—Glutamine -H —CH,CH,C(=0O)NH,
D—Histidine -H —CH;—2—(1H-imidazole)
D-Isoleucine -H —sec—butyl

D-Leucine -H —iso—butyl

D-Lysine -H —CH,CH,CH,CH;NH;
D—Methionine -H —CH,CH,SCH;
D—Phenylalanine -H —~CH,Ph

D—Proline -H —2—(pyrrolidine)
D—Serine -H —CH,0OH

D-Threonine -H —CH,CH(OH)(CH3)
D-Tryptophan -H —CH;-3—(1H-indole)
D-Tyrosine -H —CH,—(p—hydroxyphenyl)
D—Valine -H —isopropyl

Di-vinyl —-CH=CH, | -CH=CH,

Table 2 (continued)

Exemplary unnatural alpha—amino acids | R and R’ are equal to:
o-methyl-Alanine (Aib) —CH; —CH;

o-methyl-Arginine —CH; —CH,CH,CH,~NHC(=NH)NH,
a-methyl-Asparagine —CH; —CH,C(=0O)NH;,
o-methyl-Aspartic acid —CH; -CH,CO,H
a-methyl-Cysteine —CH; —CH,SH
o-methyl-Glutamic acid —CH; -CH,CH,CO,H
o-methyl-Glutamine —CH; —CH,;CH,C(=O)NH;
o-methyl-Histidine —CH; —CH;—2—(1H-imidazole)
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Exenpl ary unnatural al pha-amno R and R is equal to hydrogen or -CH3, and:
acids Termnally unsaturatedal pha-am no acids and bis al pha-am no
aci ds(e. gvo 2nesdiziiced cysteine, nodified |ysine, nodifie@®Crnspiospbssns

nodi fied serine, nodified threonine, nodified proline, nodified histidine,
nodi f i ed—al-anine and fhnlllzn\ /f‘l—l\nQ((‘l—l’)\nf‘l—!—f‘l—l’)

- (CH2)|8lahle exeondtmetp, - (CH2) g- NH (Of2) SCH:C1 12,
{ o o TR AR T e bR T Bl BRI B
- ( C6HY) g-preliny( BRI BGH=CH2, - CH( CH3) - 0- @Hz%gﬂt‘ﬁgcc—blﬁwm(-o- CH=CH2) (QH3) ,
-histi|jdine-N((CH2)gCH=CH2) -tryptophan- N((CH2)8CH=CH?) and
- (OH2)| gz ﬂ(@@lﬁ@l@@lne VO 2008/ 121767PCT Ugﬂaos/ o=>8'5¢5t_>umﬁ)i e 3. Suitable [anino
Ry ogar GBI GBand: wherein: | CHE | CCHACHECR.CAINTE, et 10
a-methyl-Methionine —CH3 —CH,CH,SCH;
a-methyl-Phenylalanine —CH; —CH,Ph
a-methyl-Proline —CH; —2—(pyrrolidine)
a-methyl-Serine —CH; —CH,0OH
a-methyl-Threonine —CH; —CH,CH(OH)(CH3)
a-methyl-Tryptophan —CH; —CH;-3—(1H-indole)
a-methyl-Tyrosine —CH; —CH,—(p—hydroxyphenyl)
o-methyl-Valine —CH; —isopropyl
Di-vinyl —-CH=CH, | -CH=CH,
Norleucine -H -CH,CH,CH,CHj3

Table 3. Suitable amino acid side chains
Exemplary unnatural alpha—amino R and R’ is equal to hydrogen or —CH3, and:
acids

Terminally unsaturated alpha—amino | -(CH;),—S—(CH;),CH=CH,,

acids and bis alpha—amino acids(e.g., | (CH),—O—(CH;);CH=CHj,
modified cysteine, modified lysine, | «(CH;);—~NH—(CH,),CH=CH,,
modified tryptophan, modified serine, | «(CH;);~(C=0)-S—(CH,);,CH=CHy,,
modified threonine, modified proline, | (CH;),~(C=0)-O—(CH,),CH=CH,,
modified histidine, modified alanine, | (CH;),—(C=0)-NH—(CH,),CH=CH,,
and the like). —CH,CH,CH,CH,-NH—(CH,),CH=CH,,
—(CsHs)-p—O—~(CH,),CH=CH,,
—CH(CH;3)-O—(CH;),CH=CH,,
—CH,;CH(—O—-CH=CH;)(CH3),
—histidine-N((CH;),CH=CHy,),
—tryptophan-N((CH;),CH=CH,), and
—(CHy)¢+1(CH=CH)),
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each instance of g is, independently, O to 10. Table 3 (continued).

Exenpl ary unnatural al pha-am no acids 7---N".--* R T
7-?,,,1.-WO 2008151 2 PCT/US2008/058575
Table 3. Suitable amino acid side chains
Exemplary unnatural alpha—amino R and R’ is equal to hydrogen or —CH3, and:
acids
wherein:
cach instance of g is, independently, 0 to 10.

Table 3 (continued). Exemplary unnatural alpha—amino acids

N s
éf\N%‘/ii ;\Nx(‘ll‘
" o0 R "o Ry

BN

[0090] There are many known unnatural amino acids any of which may be included
in the peptides of the present invention. See for example, S. Hunt, The Non—Protein Amino
Acids: In Chemistry and Biochemistry of the Amino Acids, edited by G. C. Barrett, Chapman
and Hall, 1985. Some examples of unnatural amino acids are 4-hydroxyproline, desmosine,
gamma-aminobutyric acid, beta—cyanoalanine, norvaline, 4—(E)-butenyl-4(R)-methyl-N-
methyl-L—-threonine, N-methyl-L—leucine, 1-amino—cyclopropanecarboxylic acid, 1-
amino—2—phenyl—cyclopropanecarboxylic acid, 1-amino—cyclobutanecarboxylic acid, 4-
amino—cyclopentenecarboxylic acid, 3—amino—cyclohexanecarboxylic acid, 4—piperidylacetic
acid, 4-amino—1-methylpyrrole-2—carboxylic acid, 2,4-diaminobutyric acid, 2,3—
diaminopropionic  acid, 2,4-diaminobutyric acid, 2-aminoheptanedioic acid, 4-
(aminomethyl)benzoic acid, 4—aminobenzoic acid, ortho—, meta— and para—substituted
phenylalanines (e.g., substituted with —C(=0)C¢Hs; —CF3;; —CN; —halo; —-NO,; CHs),
disubstituted phenylalanines, substituted tyrosines (e.g., further substituted with —-C(=0)C¢Hs;
—CF3;; —CN; —halo; —NO,; CHj3), and statine. Additionally, the amino acids suitable for use in
the present invention may be derivatized to include amino acid residues that are
hydroxylated, phosphorylated, sulfonated, acylated, and glycosylated, to name a few.

[0091] The term “amino acid side chain” refers to a group attached to the alpha— or

beta—carbon of an amino acid. A “‘suitable amino acid side chain” includes, but is not limited
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to, any of the suitable amino acid side chains as defined above, and as provided in Tables 1 to
3.

[0092] For example, suitable amino acid side chains include methyl (as the alpha—
amino acid side chain for alanine is methyl), 4-hydroxyphenylmethyl (as the alpha—amino
acid side chain for tyrosine is 4-hydroxyphenylmethyl) and thiomethyl (as the alpha—amino
acid side chain for cysteine is thiomethyl), efc. A “terminally unsaturated amino acid side
chain” refers to an amino acid side chain bearing a terminal unsaturated moiety, such as a
substituted or unsubstituted, double bond (e.g., olefinic) or a triple bond (e.g., acetylenic),
that participates in crosslinking reaction with other terminal unsaturated moieties in the
polypeptide chain. In certain embodiments, a “terminally unsaturated amino acid side chain”
is a terminal olefinic amino acid side chain. In certain embodiments, a “terminally
unsaturated amino acid side chain” is a terminal acetylenic amino acid side chain. In certain
embodiments, the terminal moiety of a “terminally unsaturated amino acid side chain” is not
further substituted. Terminally unsaturated amino acid side chains include, but are not
limited to, side chains as depicted in Table 3.

[0093] A “peptide” or “polypeptide” comprises a polymer of amino acid residues
linked together by peptide (amide) bonds. The term(s), as used herein, refers to proteins,
polypeptides, and peptide of any size, structure, or function. Typically, a peptide or
polypeptide will be at least three amino acids long. A peptide or polypeptide may refer to an
individual protein or a collection of proteins. Inventive proteins preferably contain only
natural amino acids, although non-natural amino acids (i.e., compounds that do not occur in
nature but that can be incorporated into a polypeptide chain) and/or amino acid analogs as are
known in the art may alternatively be employed. Also, one or more of the amino acids in a
peptide or polypeptide may be modified, for example, by the addition of a chemical entity
such as a carbohydrate group, a hydroxyl group, a phosphate group, a farnesyl group, an
isofarnesyl group, a fatty acid group, a linker for conjugation, functionalization, or other
modification, efc. A peptide or polypeptide may also be a single molecule or may be a multi-
molecular complex, such as a protein. A peptide or polypeptide may be just a fragment of a
naturally occurring protein or peptide. A peptide or polypeptide may be naturally occurring,
recombinant, or synthetic, or any combination thereof. As used herein “dipeptide” refers to

two covalently linked amino acids.

The following definitions are more general terms used throughout the present application:
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[0094] The term “subject,” as used herein, refers to any animal. In certain
embodiments, the subject is a mammal. In certain embodiments, the term “subject”, as used
herein, refers to a human (e.g., a man, a woman, or a child).

[0095] The terms “administer,” “administering,” or “administration,” as used herein
refers to implanting, absorbing, ingesting, injecting, or inhaling, the inventive polypeptide or
compound.

[0096] The terms “treat” or “treating,” as used herein, refers to partially or completely
alleviating, inhibiting, ameliorating, and/or relieving the disease or condition from which the
subject is suffering.

[0097] The terms “effective amount” and ‘“therapeutically effective amount,” as
used herein, refer to the amount or concentration of a biologically active agent conjugated to
an inventive polypeptide of the presently claimed invention, or amount or concentration of an
inventive polypeptide, that, when administered to a subject, is effective to at least partially
treat a condition from which the subject is suffering.

[0098] As used herein, when two entities are “conjugated” to one another they are
linked by a direct or indirect covalent or non—covalent interaction. In certain embodiments,
the association is covalent. In other embodiments, the association is non—covalent. Non—
covalent interactions include hydrogen bonding, van der Waals interactions, hydrophobic
interactions, magnetic interactions, electrostatic interactions, etc. An indirect covalent
interaction is when two entities are covalently connected, optionally through a linker group.
[0099] As used herein, a “biologically active agent” or ‘“therapeutically active
agent” refers to any substance used as a medicine for treatment, prevention, delay, reduction
or amelioration of a disease, condition, or disorder, and refers to a substance that is useful for
therapy, including prophylactic and therapeutic treatment. A biologically active agent also
includes a compound that increases the effect or effectiveness of another compound, for
example, by enhancing potency or reducing adverse effects of the other compound.

[00100] In certain embodiments, a biologically active agent is an anti-cancer agent,
antibiotic, anti-viral agent, anti-HIV agent, anti-parasite agent, anti-protozoal agent,
anesthetic, anticoagulant, inhibitor of an enzyme, steroidal agent, steroidal or non-steroidal
anti-inflammatory agent, antihistamine, immunosuppressant agent, anti-neoplastic agent,
antigen, vaccine, antibody, decongestant, sedative, opioid, analgesic, anti-pyretic, birth
control agent, hormone, prostaglandin, progestational agent, anti-glaucoma agent, ophthalmic

agent, anti-cholinergic, analgesic, anti-depressant, anti-psychotic, neurotoxin, hypnotic,

39



H S8 B5 10090] There are many known unnatural am no acids any of
whi ch may be included in the peptides of the present invention. See for
exanpl e, V80 2bani2176The Non- Protein Am no Acids: | n Chem Cmyusand/058575

Bi ochem stry of the Amno Acids, edited by G C Barrett, Chapman and Hal |,
1985. Sonme exanpl es of unnatural am no acids .are 4-hydraxyprol | ne,

desnosi HFEIUGARRD TP RGHANY riese ’ff‘g‘}xaﬁ"etaat-lt?)?‘&ﬂ%na%ﬁeﬁ ANHEPYEIqdie muscle

4-(E) - %E@Ek?f%itff(c@ﬁﬂ@tm%ékewnﬁﬁg% _‘agé rEANARorN AR YAttt GHEIRE agent,
1- am no- cycl optr opanecar boxyl i ¢c acid, 1-
am no- 2npbeagylant yapitieghobpergec frdslwonergic bhadkdig dgeati digrety.ctapthovacelearbiovey| i c
acid, 4- am no-cycl opent enecgliazbloxyl ic,acid, 3- m'.no-%/cl ohexanecar boxyl i c
acid, 45 eV PURTNE 18Rt atdS AT YN eL1 SREDKRATIIYY B 1 HEoBL Ul @8 d,
2, 4- di anbQRYEsYSf CelfbkithceRuldr ntHt@MiNGRICAMON.& &8I Grovdh 4nHibadisnaku b C
acid, 2-am noheptanedi oic acid, 4- (am nonethyl g}benzm c acid, '
4- am noldbestel modsiules), ox tinlpbitonyantarcakatmgs p&DANAUR AW, thueted-phteiy indéragtiones
(e.qg., substituted wth -SC%:O)CGHS; -CFl; -CN, -halo; -NO2; CHQ

g

di substqr?tﬁfnéﬁc%oern%} eéefcélﬁ}l éc,' substituted tyrosines (e.g., further

substi t[ooEH | W t MExcE(ptly Gablogicalll-JictivEMgenthdhelude, NOR ; arEhidy} , linginddl &5, anhalle.
Additionally, the am no acids suitable for use in the present invention my
be deriadii¢edalerulasc) (b @ nduacicampesidfue RIS, aPOIHYHr SRINoY digtes,

phosph %é’ﬂo%acecﬂariééél, f Ocﬂi%%?a%chﬁﬁ%g,at ﬁgkys@c@ﬂargdéé,c 0 %ﬁﬁl:l%&ﬁ%teiﬁs? nﬁggop?‘otfeﬁ'l\é\f

lipoproteins, synthetic polypeptides or proteins, small molecules linked to proteins,
glycoproteins, steroids, nucleic acids, DNAs, RNAs, nucleotides, nucleosides,
oligonucleotides, antisense oligonucleotides, lipids, hormones, vitamins, and cells. In certain
embodiments, the biologically active agent is a cell. Exemplary cells include immune system
cells (e.g., mast, lymphocyte, plasma cell, macrophage, dendritic cell, neutrophils,
cosinophils), connective tissue cells (e.g., blood cells, erythrocytes, leucocytes,
megakarocytes, fibroblasts, osteoclasts), stem cells (e.g., embryonic stem cells, adult stem
cells), bone cells, glial cells, pancreatic cells, kidney cells, nerve cells, skin cells, liver cells,
muscle cells, adipocytes, Schwann cells, Langerhans cells, as well as (micro)-tissues such as
the Islets of Langerhans.

[00102] In certain embodiments, the biologically active agent is a small organic
molecule. In certain embodiments, a small organic molecule is non—peptidic. In certain
embodiments, a small organic molecule is non—oligomeric. In certain embodiments, a small
organic molecule is a natural product or a natural product-like compound having a partial
structure (e.g., a substructure) based on the full structure of a natural product. Exemplary
natural products include steroids, penicillins, prostaglandins, venoms, toxins, morphine,
paclitaxel (Taxol), morphine, cocaine, digitalis, quinine, tubocurarine, nicotine, muscarine,
artemisinin, cephalosporins, tetracyclines, aminoglycosides, rifamycins, chloramphenicol,
asperlicin, lovastatin, ciclosporin, curacin A, cleutherobin, discodermolide, bryostatins,
dolostatins, cephalostatins, antibiotic peptides, epibatidine, o-bungarotoxin, tetrodotoxin,
teprotide, and neurotoxins from Clostridium botulinum. In certain embodiments, a small
organic molecule is a drug approved by the Food and Drugs Administration as provided in

the Code of Federal Regulations (CFR).
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for cysineanmlee pslypbptolego mﬂlqh thetlabellaa‘ttadrenh hab¢ly cambadiecaly ettachmd{®, swiad si de
chain" refers tq an amno a i de chai n.bearing a rm nal unsaturated
o ety BoBIE st s i B f Bt ot b eaumPBon oY Slersry gl BRnehed

ol ef i nig) uMbrafchel] @h@stﬁ’&@&j &€ vsubsBRRIDY L8R Gk; dyons (ﬁaran/&icpaJr%hbﬁ' or
crosslinking reaction with other terni naI unsaturated noieties in the

pol ypeptmbnpél0h¢da| wbstlwteﬂerqraum@ﬁmi@thdn@megyleae, ceeliei real awcunséstrmca@édoram no
acid si d ancﬁlec{' Ub tlf%te rorlp ﬁﬁ‘slub tlteIe arrll no aCéfl 3 dgc it r:Enrancﬂ &:ertal n
enbodi nents, P ePmna Unsatura fi & & v ?’c} e*eharn” &t 2r ni nal
acetyl amﬂbﬁanamm Osudstitdtedi @I[e uefidistitutddn h@t@fdaﬁdyﬁbn@ﬂbganmate&yclﬁdj ebxtamﬂw néd

noi ety of a "termnally unsaturated am no acid side chain" is not further

subst i twiberrchere rsybsERIey Qinustbstigted hsteropdkaayicnes pydiccorapgyslicnbrapefed %rut ar e
not 11 Mkerlefy S RGPS, AT AARLFURSAMTRALE: Subd0RE] & "AGRKIR, ©

" pol ypep conprises a po mer am no a ues I 1nk oge er by
pept i dearylang; dedstinaodisr uﬁlﬂbstttﬁtbdh&t)sroa@ﬂem ed sﬂ‘[fsﬁ&ltem, omabkessituted @u’ydﬁne! oS,
pol ypepti des, .and peptide of any size, , r functl IIy, a
pept i deMBrCOPIRATp thdeohuhichn@npaeast Tniide TaiilhBe apaget] rﬁl@at tﬁepb@?}t i de
or pol yRepbl d&.diBY tJ &lGhvdi?iva olgr?gét‘i’dedﬂaahy "09&18{1 'ﬂla@ rdo@s ﬁ&llh@%feoxﬂltﬁ)fthe

proteins.” Inventive proteins ably co ta| n only natural am no acids,
al t houdholpgiealativitabr craravterastic dﬁth(eun@ntlvcpoﬁpp@mds tlnd’uastbedmg adaectatcur in

t hat b d. i nt h d/
nci d " as EREnRRbun R ERERE i Brf SovBER) ety Goenpy oy duPba o,
one or wrce c&ftahb%e&lﬁ@ﬁof&%ﬂ&wﬂlﬂl fha?%@'&bcﬁ@adﬁ% R hYREALItESes TR [t BEH f i ed
for exanpl e, t he, additjon a ghepical eptity such as alzgaquol@gdrate

of
group, et h;ldﬁed*% HgridupC, ‘aCphdspRat 8. gSou@a a Tca Tr¢e5§)}lll) grioup,l. anl, YD,
| sof ar ”%ﬁy*6R%r€)“a°1abél wl?%fﬁlgona[laln rn?rlle ne 1%016"[ nk ﬁg nht'ﬂ%%les t'antigens,
\{) 0I e%c[ de may

functi onal izati’o | cati on, e or

al so bewkcls naglie bmh@‘tcublezyﬁfes @y, b@clﬁasﬂldridradiﬂi p&uilaasepml lebfe,l vﬁﬁahlsaas a
pr ot ei n. epti de or pol ypcptide may be just a fragnment of a npaturally
occur e Eff orineserntpeljssplpscseantp ap flugresesnt ptistse de-Edsugs B Haarascan] y

OCCUI I ik Fﬁ'ﬁ@?gz.l@ naﬂ;%; whith nay Bﬁé"&l t6re p(?lrotq%ﬁ?ﬁ}llﬁﬂﬁylgﬂgst LRY e)t @ﬁg&%hﬂﬁg hised

her ei n peptl ers to covalent M no ‘acl
f ol | owiangjgatef lnmlettyamsh ame asmmreg&newalbm@ngq)meld @hcmugﬁmﬂn stheptpidisent

3522” ﬁ?@% e?g ’? /é%éﬁfsé??ﬁdﬁ%ﬁ%f lﬁgég ?ng?fgaﬁvgﬁ%yts 5Q %r%ba%fei& ". s a

mamel .,k QiagRELRIaDRIVANSMRAL Rercfile term "subject”, as used her ei n, refers
to a human e.g., a man, a worman, or a child). [0095]The terns

"admi nil@0EIS]" ddrmﬂalstearhOdgnehtsa rsudflazdirm hcsidestifiction ofis bindedcd éexrgi:tnlalbelf ers

to inplantin ﬁln i hges ctl or .i ntlve

pol ypeoring e EERpBUHARoRBBoR T ap motone aden Syt MR Ringtiiey

her ei n,asr Bf kK140 PRrdettainl YmPédifenR] alcelapePlbBptistsi 1 of 'M'Ur@'ﬁh'oftﬁfﬁmty

aneliorating, and/or relieving the di sease or condition fromwhich the

subj ectmeistiesyfor éh¢ digect clucidation of intermolecular interactions in biological systems. A
variety of known photophores can be employed, most relying on photoconversion of diazo
compounds, azides, or diazirines to nitrenes or carbenes (see, Bayley, H., Photogenerated
Reagents in Biochemistry and Molecular Biology (1983), Elsevier, Amsterdam, the entire
contents of which are incorporated herein by reference). In certain embodiments of the

invention, the photoaffinity labels employed are o-, m- and p-azidobenzoyls, substituted with
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[ 0097] The terns "effective amount” and "therapeutically effective anount,”
as used herein, refer to the anount or concentration of a biologically
active ageotoemnjisgated to an inventive pol ypepti de of trhe/yse@sesdshy
claimed invention, or anount or concentration of an inventive pol ypeptide,
that, when admipistered to a subject, is effective to at |least partially
treat £IEORMAT BHOETHRPIHES H@Wfﬁ%fﬁv}f Bt léedstaﬁfaeald%gé,Sﬁt?%ﬁwOﬁ@g&w
herein,,.yphen two entities are "conjugated” to one another they are |inked
by a direct or indirect covalent or non-covalent interaction. In certain
enbodi n@htds] t hdnassgaini anbolmenss,¢by ddbehtompmsestohe or endro diupentat ntoeics.

associ ation i s non-coval en Non- cgval ent i nt ti,ons i.ncl ude. hydr agen
bond ng" CGRAN GBIV 1 BPSE P Qoo AP BB LCT A8 Srtb FBISSmiEn At ¢

I nt er aghh@NompRIseE bl BSdhat mbichNt8Ma6hd 8P Snordt EnowN binddig B&ncs eV ah edttain
interaction is when two entities are coval ently connected, optionally

t hr ougrenzbadimends, thy lebel. coppoisgy] the ligansmpietyebintina " bi ol ogi cal |y active agent"
or "th tically active agept” refers 1o _any .substance used.as

rect ci UOTEH ¢ ot ol hendhe dorhendh B dlelpl “r B o5 HERL AR GalRY OF Rin oy
di seasé&magimgdigthteincl@de, Busat At limitad t6,ehedeSust® i psdibsit amisionhédmogaptsef ul
for thera%/, i ncl udi ng. IE)ﬂrdophyl actic and therapeutic treatnent. A

bi ol ogi @By camppige agipd domeemply UdesDa voshponhRior hamispiger sampyteripsd

ef f ect tJ o\ C]

pot encySBeErRRT oA RSB B A Blg TP Rt Bha SHETRIAY S FRIBR 4
cert ai rcoatrimddigeetet SExanflagl diggomtit yagaats i ivdudg®dnt arcSnanlimaittd teaficetscagent |
antibiotic, anti-viral agent, anti-H V agent, anti -Eﬁrasi te a

gent,. .
ant i - priBeisYSal ugEsicnt MEet e agnCte, OSSN NI, tresesr @HOEWE%,

st eroi qakj,ageRith BIrPho! 9ebABMAONDBIN QJnQaHPélﬁ@)BA?,”frbﬁmE}Ela%s%’ @%{é&ium

anti hi stam ne, 1 munosuppressant agent, anti-neoplastic agen i gen,
vacci nehchtisi bndggncde cbelgest epper skdates, vahrompinoictiglagsmalogewsitmscdantaterpisr et i ¢,

birth con I nt ., hornone, prostagl andi n,, prpgest.ati onal. agent

ant | - graneb i GEEAR xRk R he-Bnd gath Rl PR TR e H O s B e

ant i - defk gm&Ratto, 2L I PSYGhBt 61 neur 650XPRs, Agarioy] By, WRy, '“pd, 'mRh,

2008/ 121767 / 008/ 058575 anqui l i zer, antj-convul sant cle

rel ax aﬁ# ,Sbaﬁ Ba, Igg]zﬁgl gééh8222@&1%Pbaﬁotdl’d,slglés,r%ﬁﬁcé,SGﬁués:’@Ue%BGn?ng?raﬁ@,, “Ghannel
bl ockerynniglisg 2peply 19BN DECLALAE Y AIE0N ARt ! I ARROL Gr g8 Nmisc

anti coagul ant, anti-cholinergic, p-adrenergic blocking agent, di uretic,

car di ovwascallvatictaaifi defe@ge BEganitaso avkganic ageitmolvasadidrmbily REGEFYd, to as
anti-hypertensive agent, angiogenic agent, nodulators of cell-extracellular
mat rix  [9ieser abOFlonsO eingicaory.| ~ Framplss i RHPES t Y spradet ditifedaton dijosscein,

nol ecul . L 0hd: bi /A r o] el " Of el

't or acho e, bR HPES ke 2 ST .. TR bt

bi ol ogimaiktigs may imdudrege ntsety € hatesllybedcuaing proteisi andt duwhiviatyesstivedebf, @rgani ¢
nol ecul es such as. dr ug conpoupds, egqti es, proteins, ia({gboh%{jéat es,
rmnosac%?ﬁ%ﬁ“ia ESTEBFTgosACHar %Fe%x,aef]ci’ 'y SRECH @PHEElPSHE?lF opF pgyescent
MUCOPT Y6l RS(GHE) PARALLR! ISP, rSY, HIRE YL G0 P Ay R el sFshiRT LR Qb St HRote HIBL

mol ecul’'es |inked to proteins, glycoprotcins, steroids, nucleic acids, DNAs,
RNAs, mecdlefiuordsesnt poetbwositdes Lunlinegoma girowinsdew]udanticsferasg aequorin and

ol i gonugcleotid | i pi,ds, hornones, vitamns nd cells. In certain .
erbad TGRSV BB ol SUTEaR Gogspe i B Ao i ind Biathilr 2R M

i ncl udehé mMNesesy st €M Q. | Pateft Publib®idn, 0aP0ETI03E, VRleasmB.ceiNiolecular

macr ophage, dendritic cell, neutrophils, 005|noph|fs), connective tissue

cel | s (HBugyesceptw duinewllgssandeppplinatiens’e dohn Bilew capd expns gk and danggook of

fi brobl C e 6Nnj;C. St ells, adult

Gt oy ol Rsc PR ARY Rbac PR MbRear pIEBR YO Mo ABAEEL | 01 2L
cells, skin cells, liver cells, nuscle cells, adipocytes, Schwal mcells,
Langerhans cells, as well asﬁgn‘i cro%-ti ssues such as the Islets of

Langer hans. [00102] 1 n BRIEF D ESCRIBE %@E,THEQMWW%M |y active agent is
a snmall ni ¢ gApl ecul I . A [ : 1 ecul e
s mon- LB ¢ PR RS ehe: PROAGH FETIRs 1 (AL Br-98ChE gl

non- ol imgenathesic. (A) rbchensta struendyo df renbdicabtesawmildfinge genide devigealitoeuridergo

nat ural product or a natural product-I|ike conpound having a parti al
structure (e.g., a substructure) based on the full structure of a natural
product. Exenplary natural products include steroids, penicillins,

prost agl andi ns, venons, toxins, norphi2zne, paclitaxel (Taxol), norphine,
cocaine, digitalis, quinine, tubocurarine, nicotine, muscarine,

artem sinin, cephal osporins, tetracyclines, am noglycosides, rifamycins,
chl oranphcni col, asperlicin, lovastatin, ciclosporin, curacin A,

. g o . g - T




1001041lin general, a label can fall into any one (or nore) of five cl asses:
a) a | abel which contains isotopic noieties, which may be radioactive or
heavy i sowvopess/12itec| udi ng, but not limted to, 2H, 3H, DP8TC/USka0s/03HBGN 31p,
32p, 35s, 621,3a, 99mlc (Tc-99m, '111n,123 1251, 169 yb, and 186Re; b) a
| abel whi ch contajinps an i mune noi et whi ch may be anti pbodi es or antigens,
whi ch GBERE%nEﬂEGS TR PRSHS t@na?m}{%@}\élrpa&w&ragf‘emaﬁb azbr o5 aag gY): ¢) a
| abel WhiEhvbita 3iehnsdis 1191 RASE S8locchRSP BT CadRRatic AlrublikoseE Y]

noi eti es S%e. g., %’éuc as the 1 uor e’sc%pr?tc a ellegizl T0) ; oﬁ a{uf' abe(lr) which has
one or mrodwet,photsowhéd peptyderdbi dhe etsreahdmen] aonfeduedtionhofcthe sago aafbiogana

i et it h bi I t . h .
bi ot 1 -0t e G ot s, S DA g Foflinn i 85 e Germiolein
descri hed @RQEmBBYodly Osthslished 8t BExp&:t&Bto BH AGNOSIC)C Saaentie stastuedf ned
herein. [00105]1n certain enbodi nents, such as in the identification of a

bi ol ogitbalpradacyet an litbel ciosHipkingersaetiana dheostithadepdpside $pe Thpsefeochenigalan

i sot ope ich.em det ect abl rticles, such as 0 rtieles. . |.n cgrtain
embod roiteSiFEb e Gel BhaR iR PR IR sl PR SV Best P cBr e
direct @lisidain®imto ddLu$Mal BCllsadtudt eAaDy IBNS ghdiphifdoriald mysbams. A
vari ety of known photophores can be enpl oyed, nost relying on

phot oconewes; sicdhagfwatilazo conmpounds, azides, or diazirines to nitrenes or

b , | ey, ~ ~2h S | i ochem
ol ocul BB of oty Hads e el Ak EEp HRERT kb R BTN & B i cn

ar c i nqe) Bonadeedhdiiahiithy cutfe8hBMNIR) (C) OomBirisahdf eiedaths BE Ri/psif tigekteon
i nvention, the photoaffinity | abels enployed are o-, m and

p- azi ddlfé‘n%%}t‘ﬁé substituted with WO 2008/ 121767PCT/ US2008/ 058575 one or
nore h noi 1), S, 2 k| [ t L m: t .
1 et adVBPAS e ALYES; 3408, bR Bl adihacsb Tufie' Bhroisen, sessmfels, ¢ e

| abel qrpHdd 57 M, (B) 6108 aM)| (OreEdaN).noi eties. In certain enbodi nents,
I

the label is the fluorescent |label FITC. In certain enbodi nents, the | abel

conpr i J881HI| i gdguiech dbhgrnggl meligngecusyesmded mknown bi ndi ng partners In
certai di : I IS Be | eloy hlotd .
100107188 ey "Fak T T GBI BRIl o B TRLELK PR LT i
Exenpl aidy10%@giond2 9 eind; sl 0P Bl fod £5- 1 ® wiin @h @n Rgdilehi @istredtrieophathademug@d xi n
positron emn ssions taomography (PET), .c ut er 81ssi st ed t onography (CAT),

si ngl e pRdvE% &l 56 g Hbﬁ%t%rqcﬁ@altﬁﬂﬁp BV apRy0- ¥uL/BYn- £ | uor oscopy, and

magnet i [@ofggggﬁ(rﬁs-guﬁe@qmgc @hﬂaa;t%g%i df%ﬁh'eg ?Fp@dkd4.%0§§‘%sﬁ S 04 $nin;

Exenpl ary Ic agents 1 ncludé but "are liTmted to, uor escent
nmoi et i €5;50% rfoné4-d8nhinnai et ifeslennBgneterse pbaset odsnn gadod i150 vomk el @i Bs

(e.0., dolinium chel at.es . wi th DIPA, DIPA- BMA, DOTA and HP-DC3A), iron
chel at e@‘?A Hh%ﬁ 'lﬁ?]et(?ﬁ’é]fl%t QQW fﬁiﬁngéﬁ%‘g@%hm ates, copper chelates, chromum
chel at q91iqdi neFbaser HBIEEhhRdbSAh BF phidficdAhHARS. X0.185 BREH (100 nARd

radi onucl i des. Suitable radionuclides include, 'but are not limted to,
1211, 199% B1fgo20-2f1min; 198-30% BIon 25-49-rein K% Balr 30250Mmimor anggylendZR1 1,

L0054, e A8, A2 R0 A My 4308 A0 O 0
FI uor esgemiinand | um nescent noieties include, but are not limted
[00115] Figure 8. HPLC chromatogram of purified peptide 5. 10-100% B for 0-20 min;
100% B for 20-25 min; 100-10% B for 25-30 min 10% B for 30-35 min on an Agilent C;g
reverse phase column (3.5 x 150 mm); A: 0.1% TFA in H,O, B: acetonitrile; flow rate: 0.5
mL/min.
[00116] Figure 9. HPLC chromatogram of purified peptide 8. 50-85% B for 0-14 min;
85-50% for 14-18 min on an Agilent Cig reverse phase column (3.5 x 150 mm); A: 0.1%
TFA in H,O, B: acctonitrile; flow rate: 0.5 mL/min.

[00117] Figure 10. Schematic structures of peptides 3, 4, 8, and 16.

43



to, a variety of different organic or inorganic snmall nolecules comonly
referred to as "dyes," "labels,” or "indicators." Exanples include, but are
not |i m two 20@/12i16aor escei n, rhodam ne, acridine dyes, ARCEAB2a$AS$S7TEYaNi ne
dyes, etc. Fluorescent and | um nescent noieties may include a variety of

natural | y occurring proteins . and derivatives thereof, e.qg., netlcally
engi nee[pé]dls\}an arfti§urery Céﬁ%lwqéeprﬁﬁea&ﬂégegﬁhe é%lewgm}%re@gg gr(@etnd

fl uorespepty L}RF)H&@B tCGHD): ﬂﬁh@@&ﬁi%'m%%n {hg%ottQJan‘ﬁds ¥ElHe tl&ééaf\he@fﬁ‘%
sapphire tl escent protel ns, reef coral fluorescent pr 8 etc.

Lum nesmdr® depwt ePO rotatodns de Awmdf@,r BespcctlaelquoThmalathdbonwatttaChe@ ta Iter eof
Nurrerou | uor escent d | u ce es_ and ofei,ns are known in the art
(see, aé’fle arﬁd’%plcﬁgataéﬁlt’ T%ﬂ%ﬁ} e% e(%’é'fgg% (}r\?gl eur, B., "Ml ecul ar

Fl uor eggeneg: Primgirl £5 G @m&p@@wa@@ﬁ@f tﬂ&glebwmﬁﬂmaﬁdpe%ga@ 8 FgAOQ?d and
Handbook of Fl uorescent Probes and Research Products, | ecul ar Probes, 9th

edi t i orB) agqwptide 16 (C and D) stltched peptideBRITbE NOIRSTRIFF @\rh@bonpm OEANF NGS
100108] E t h dc | t
71 ng-oltsBiG of sy B3t Rt B A S A B R RRTy e AR By

t et r a- alttabhoaite tirepdpldercdiepicgaed spl@rwd&lﬂgﬂle\/&bﬂ@ﬁﬁ&&;ﬂs?dﬁd?af £ddS2008/ 058575
tandem RCM Three regi oi soneri c_tandem RCM pat hways arc possi ble (a+h, c+d,

and e+[f912Wese Kiguted % i Birle piitshnerda pndgn ripggclasing sxgrsbesise Bplyalgyne-
Sch 4. Th
: tcereggf: aSed @:ﬁﬁ% g&f_A%_&QSAﬁohﬁ RLoggaCtAla e A5 5'&1% % 5@%& 1%?8 e

ntiguration o iro ca t he
N-ter m[ﬂﬂ121c]>l ef i igwer /. éﬁﬂa(blchmhmbgmg/mrzmdei 110020, 30260,00, 12(e 165 henuenal

ol efin was not un uo st est abl jshed but is e trans. (O
Schemat 8- glpﬁl&&ﬂl&ﬁt%ﬁ@? il PRha E%Se ReR! Mm@r?@f &Fﬁ%sﬁ@ta Yéhction, the
stitchagdopept i der;8,,.The SA%ﬁ&@gﬁPh&@'be&rﬁgg BY Uk @tantanzm (ﬂia?)f)?dea%); ﬁl&ﬁ{’)tbon

(red dot) and the ol efins were bl ish by nodel i ng. i n-bearing
anm no grodiseudmbe stltcltﬂdsccsnpfm}nd 17A-apyl 1Bbuide@ roobpsinglcsaplod waodlict 36t hise

Vi ews backwa 1 ur A-2 Te at ur e nd r cuI ar
oo o iitiona d el pepRge SoMGiniE B T iTus S Pas oot depfie 28, dGLash 3 1.
(O Conpaet 6QICMf THgedudb %l’lpfhlstﬁlbfm|thd9'll§lﬁ§5téd)fha%ep41d¥9n%flglg‘:ﬁre 13 to be

[ 00110] Fi gures 3A-3C. Tenper at ur e-dependent circular dichroi smspectra of

(A peph¢ qwsolikady sﬂrwqwre foByhegriplysstitehiyl pr¢dupt. Shiovesylt Megeptobatifoprpymere 4.

pur 111 610 Bupk e §1e¥EBe Bl b B0 o B G HS &Y 1225w - 2098 or

15-18 Moo123p an A@gb@nlé Omeraemaelwbasmmamnmﬁaﬁnim}m arm:porﬁad W% TFA
in H20, B: acetonitrile; [mn. [t00113] Figure 6. HPLC
chr omat Waleaskyor %Lﬁqlef'ﬁCé&ZQPéQ)ﬁpaé“% V@@ saﬂén)azedfbdrs ling, ¢ neporsxl myoins id 14- 18

mn on ap;Aeh§Me 1§§Jt§c ?‘%@@?el&a@@%?sg?%s o&%dogf%%ﬁiw%n@l?f tg&aﬁgi%%qéfﬁ/* in

H20, B: acet onitri rate: Figure
chr omatppgdwts, peptipler34f, imvddchpis phoker than SAHBAA BrdsatucQ-sBOwed pimilho PéteBcf mr

20-25 mn 100-10% B f.or - n.10% B for 30-35 a | ent
r ever s EYBIALENT b1 GIFASTS eét%%t 15&’@?@ 4 DRO— a@oﬁt%l‘ﬁgﬂé%(}rgfﬁﬁd’at@aya%? FRPHGS I e;
flow rafgehoRed lower binding affinity for anti—apoptotic protein BCL-XL, suggesting this peptide

might have higher specificity for BAX protein than SAHBa does.

[00124] Figure 17. Depiction of the synthesis of alpha—methyl-alpha—terminally
unsaturated amino acids as described by U.S. Patent Application Publication No.
2005/0250680.

[00125] Figure 18. Depiction of the synthesis of alpha—methyl-alpha—terminally
unsaturated amino acids as described by U.S. Patent Application Publication No.
2006/0008848.

[00126] Figure 19. Exemplary reaction mechanism for a ring closing metathesis

(RCM) reaction using a ruthenium (Grubbs) catalyst.
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[ 00115] Figure 8. HPLC chromat ogram of purified peptide 5. 10-100% B for
0-20 min; 100% B for 20-25 min 100-10%B for 25-30 nmin 10% B for 30-35 min
on an Agiwenvosf28erever se phase colum (3.5 x 150 mr); ACTAISCBOFA75 n H20,
B: acetonitrile flowrate: 0.5 [00116] Figure 9. HPLC chronmat ogram of

BTN R W R N AR ST S L
acet oniifb R flublc0nt@tSsay0- 8tiftHI mél%gﬂly%%t%@&%&[geé%ggs SRAE R fatiBler gt Ur es

of peptides 3, 4, 8, and”16. WO 2008 1058575 [[00118] Fi gure
11. G gphncdlilityepmpsedttathicorsingly t'Hieplgd aimalogmi ni num peptide 4 (A and B) and

tid dD). T i ni. i t he bott ds. of th tides.
O oo BOIHTD dedtred od s BT at EH ity o PaRice, LS EEtgar iy dghre. ©°°
al pha- catbRaDptidas :”d%glagﬁ) athgptﬁ ?bamf%ta%my dephattrd damngRiels8ss ashidnfithe

olefin noiety Is colored red. [00119]Figure 12. ‘GraEhi cal Trepresentation of
t he gl dbHy hehiqal evam 3p eprénaedy BighcoasentBjiormef gyepidingssalts (C and D) stitched

peptid e N-term ni,,l i . bott o nds_.of the peptj.des. Views, B and
N LTE L A S el gt R N SR A S S o N e

the st apbesanegtitepdvel oflstabilisPBe®s bothiryBirt (0) Gldefhymot®psih YB) thagGkapicid red.
[00120] Figure 13. Triple stitching via tandemring-closing netathesis of
pol yal d1¥PHee Shased pepti de

S5- Al Al a- B5- - a- - L. L
12 tpL o dgrs 204 57Fs TR Gn iy ARyRF el RAFRAGLDV ©
ri ng- cloosstitgtionst diripésstachatl peptigeoldyshbaniarhégibrsdd fplepinateahiityng 30% G ubbs

t al 00122] Fi 15. del i.de b ' B5 at i..and 1+4 tid
25) " dORBTpr otlcdiasaBie &t 1 FEheamEaRBan! 11C SHer s Bt B IdBngl y
st apl eq: pr@dupto@6. In addition, a nodel peptide containing RS at i and S5

at 1+4 position (peptide 28) did not undergo RCM The results fromthis
model dO00B2]i ndi dapwdast Axt-2pEpt i ThenRdatafe-depgurent 1311t permeratibie ofopeptidekel y

t t f th i. p| [ duct. Thi I t f
oL LAl eblG U TS o B S e D SRR WL
desi gn. 1001231Figure 16. The al pha-helix of BID BH3 donain (SAHBa) as

reported in
Detailed Description of Certain Embodiments of the Invention

[00133] The present invention provides novel polypeptides comprising (i) at least two
amino acids, each comprising at least one terminally unsaturated amino acid sidechain, and
(i1) at least one amino acid comprising at least two terminally unsaturated amino acid side
chains. Such polypeptides may be reacted under suitable conditions to form inventive
stablized “stitched” polypeptides. In certain embodiments, these multiple “staples,” or cross-
links, which comprise the “stitch” are used to stabilize the polypeptides secondary structure
(e.g., an alpha helix).

[00134] The present invention also provides pharmaceutical compositions comprising an
inventive stitched polypeptide. Furthermore, the present invention provides methods of
making and using inventive stitched polypeptides.

[00135] Inventive stitched polypeptides, as described herein, may be useful whereever
such stabilized secondary structural motifs are advantageous, for example, as a therapeutic
agent, as a biological probe, or as a drug delivery agent. The inventive peptides may function
as modulators of protein—protein, protein-ligand, or protein—receptor binding interactions. In
certain embodiments, these inventive stitched polypeptides are useful in the treatment of

proliferative, neurological, immunological, endocrinologic, cardiovascular, hematologic,

45



Wal ensky et alL Science (2004) 305: 1466, was stabilized by stapling, as
reported herein, and subjected to the cytochrome C rel ease assay, as
report ed wboenei/ni176dne of the tandem RCM products, pepti ®@e€TA%200800585075 i S
shorter than SAHBa by 8 residues, showed simlar potency in cytochrone C
rel easi ng, eff likely via.a pro ap ptoti c. BAX/ at hway. The peptlde
34 shov@d/ard mlBF‘tHHSI AgCaEs: .qwqrgerf,oarn tqon%sbmiﬁ&oa&&%ﬁ Rhasegteriged by
5U9995tr&ﬂMhﬂh%tB%Qh&ﬁ%eﬂhgﬁﬁ have hi gher specificity for BAX protein than
SAHBa does. [00124]Figure 17. Depiction of the synthesis of

al pha- nf@oH34] - aIdhanménymﬂamﬂwywnuamuﬂaMEdSaﬂmnnm@uddsmmqnd@smnm@eﬂ:bth.S

Pat ent pl t Pub t 005/ 025068 . 0. 012
Dgp[egt.a@gnat'rl%%ﬁéf 4 uwip;ﬁa e'dlr%na PRfE e AGHC 45 Bt R4 RiPS W@l?q% %18u d
am no aehds fAdjcd th'cleﬂgm%ﬂ&dﬁeéxﬁ@tﬁ?g eﬁ@ﬁhﬂaﬁ@&éc@ﬂda{?y Q{rh&ﬁlta'l %tll}d%f the

2006/ 0008848. [00126] Fi gure 19 ry reaction nmechanismfor a ring
cl osi ngnweetiat pelypspt{d@@dn alphechélon usi ng a rut heni um ( G ubbs) catalyst WO
des

2008/ 1 CT/ 4ys20081058575 [ 00127 ure 2 Uptak of ,stitch ti

by gur QBRI s Trins Sian i WERTS TTHITL PO 510 8B Y he Ao VR REGHE
("nultﬁghﬂmgquled") peptldes show conpati ble cell perneability conpared to
their singly "stapled" anal ogs. [00128] Figures 21A-21D. Stabilities of

pepti des agai ngt guani di ne hydroclfl ori de. {titched peptide 4 displayp a
high level of stability agalnat g denatur ng agent as_jt remains fully
corig

helical even a
- S * e
?ﬁ“&?y&g n

1001291k} re]g
Stitche il

(A) and chynoty | 2l ed pep [ 00130] F g gs 23A-P3F.

G rcular dichrpism sj ctra o) ISI ed ii?' With v ous ‘tonstitptions.
Triple stitched pepti\ge S &,)hi gix|Eeve| of )t her i lity.

[ 00131] Fi gur es| 24A- CBII gerv,,b 141 es Jof /'TC-Ia ed peptides

anal yzed by R%X (R ’ *

ey

wherein:

cach instance of K, L;, L,, and M, is, independently, a bond, cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkynylene; substituted or unsubstituted
arylene; substituted or unsubstituted heteroarylene; or substituted or unsubstituted acylene;

each instance of R* is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; or R* is a
suitable amino protecting group;

cach instance of R” is, independently, a suitable amino acid side chain; hydrogen;

cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
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FACS at 37 C. [00132] Fi gures 25A-25C. Tenper at ure-dependent cell
penetration of peptides. Stitched peptide He is less affected by | ow

t enper at Wwe 20@mpareed to stapl ed peptide lid. Detail ed DesTtnispiosossses
Certain Enbodi ments of the Invention [00133] The present invention provides

novel pol ypeptides conprising (i) at |east two no aci ds hco rising
at Ieasatcy‘blife%faé]tch?qﬁalf P@brmf%lagmwétateérﬁrr}wswﬂ&}ﬂ% fﬂhaﬂanw fiffedar | east

one amdﬁ@u@%’tﬂe&%&@%ﬁy‘s@ﬂtéﬁt or! ER%bstfiiRd th%fe%d?f?‘l' ! gd%%@%&%ﬁt: ediiR {7%1'%21 gci d

side chains. Such “pol ypeptides nmay be reacted under suitable conditions to
form i nnewistiged aa] substitutestt ort wivebstitod Yipdiotydesbstituied er nasubsetndzoldhmént s,
these multiple "sta " cross-\links ch conprise the "stitch" are
used  oueyiBied o BhERuRish ylnst eaD: St RabYo et i ur e (e g . an al pha

hel i x). [00134i] TheaReesERE, isNVEdHpkRdtnd sayd% Mi; A8 1PN ARERYL b@Athed or
conposi tions conpri S|ng an inventive stitched pol ygeptl dé. Furthernore, the

pr esentunprapghad, swbspus Qrelglsh’e&ttlhldd@ alophaprakéyetic andacygse rtgalilqh@é ot bolragghicdched

polypep 0013 iLve .che peptid Scr her ei n,
may be uséej[e%u ONBVE rlﬂls ucﬁete Oa a:;“%’e %SS{e)tél lf)%/%i dar 1)1/ns§1 S%ft%tfa Ei n tispfseda?re

advant ageebisitutéd heteranp) eychasOraaotyblecr apbitited agambubsatutél b¢y@| adistakedpsiobe,
or as a drug delivery agent. The inventive peptides nmay function as

modul atiesebsitutest bydsprrlpyubsiatued Oéwaﬁl&SHtwtngtam Sl@ﬁtltﬁwét%mﬁswbé%@fﬁd&mlap,ndl ng

intera c%ylaﬁ%‘slsocbrﬂn C(Egltoa{)pmﬁgbodl nments, these inventive stitched pol ypeptides
arc use e’'treatment’ of proli ferati ve, neurol ogi cal, immnol ogical,

endocr i nol ogiach iseande @f &Sciv) mdepdneomttyo|-&Ji eOR\W}N(R )2, OF _SR”, wherein cach
2008/ 121767P 52008/ 058575 an inflapmatory di sea di sor ders,
and/ or BYMECt ?é#s isqiflcpasnt! Y,oﬁ%(%ea%w FICET 1% e YBYC pht ARl BROTBRRIRHE ed

cel | des%&tut%@%l%ﬁé@é&ﬂﬁ%daﬂ ha§ Q:E‘z@lfi‘é Mr & cY’cHEtB%Eur?’éheE!"c’&tf 'uBﬁraﬁéhe‘&OE&b‘%ﬁR&écﬂes

and proteins Include, but are not limte an al pha-helix, al pha-L, 310
hel i x, oTGlnlsuddstlmtedahfderbgflgmam shbititated of ensglbstltHEﬂtar)Hamdbemtutﬁdl qrcmsgbstltumed
cert ai rrbod not.if of

mvent MVETBRY b papt st R BRTRRHAT RenT TS0 iR dhardpettior R tiPEsen
I nvent i ReteBifY bRP; 8 two I8t grotigdioghdby RERE b d@baftuteld e rf@isabstidutéd b to 6-
membered heterocyclic or heteroaromatic ring;
cach instance of R' is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl, a resin; a suitable amino
protecting group; a label optionally joined by a linker, wherein the linker is selected from
cyclic or acyclic, branched or unbranched, substituted or unsubstituted alkylene; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched
or unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkynylene; substituted or unsubstituted
arylene; substituted or unsubstituted heteroarylene; or substituted or unsubstituted acylene; or
R" and R* together form a substituted or unsubstituted 5— to 6-membered heterocyclic or
heteroaromatic ring;
cach instance of X4 i, independently, a natural or unnatural amino acid;

cach instance of x is, independently, an integer between 0 to 3;
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wher ei n: each instance of K LI, L2, and M
bond, cyclic or acyclic, branched or unbranched,
unsubst i twoedosal2kytrene; cyclic or acyclic, branched or wobrsp@sesss7s

substituted or unsubstituted al kenyl ene; cyclic or acyclic, branched or

unbranched, substituted or unsubstituted al kynyl ene; c¢yclic or acyclic,
branched or SAfbMaRERRRL Y dibstsi tnéﬁmd@}tyuﬁ%ﬂﬁ%&wawénﬁé?ér oal kyl ene; cyclic
or acyclic, QeRpchad: ofj \nka ﬁh\fﬁ‘l Spheddet thi®dePl tgNpubsti tut ed
het er oal kenyl ene; cyc i’ or g%yc e brgﬁ%hed or unbranched, substituted or
unsubst i t ut edchetsenoadiky myIndapsndsuths i intega betwagndubdDi t ut ed aryl ene;
substituted orhungﬁbst'tutqg he&ero&rﬁjene; or.éﬁbstiéut or unsubstituted
acyl ene; ach sy plst iddds-drdgpgn %{?iﬂﬂ@ﬁ@ﬁﬂ YF§ Wyg gen; cyclic or
acyclic, branehgdtaate sMPH2BENGs, iBEQRhiddikesh RicgdnbitRetd dus £d al i phati c;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted

het er oal i phandeovheseibst it ut ed or unsubstituted aryl: substituted or
unsubsti t ut e—hReteroaryl; cyclic or acyclic, substituted or unsubstituted

acyl; or |e d-s-a-sufQetspendsriv adopblovettrlhbongt oup; each instance of

i's, independently,
substituted or

a

R1-1 i i dependent | itahl e..am no aci drsi de chai.n; r n, cyclic
or acy Ppggﬁbraﬁg 8 nﬁ?sﬁﬁéﬁ ﬁ@gég?b%b g?ﬁ%ﬁgé%”%?péﬁgdgg%$%ﬂ?%%%gi?b atic;

cycli ¢ Rffcovispfd8tolihd (BieReTuboR (RGph&bothiracycl i ¢, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted

JOBLI9I ¢ ut dendsy swirblisestion wadiens roatitphed calypeptide ofithg dpinulae (1D

aryl ;

substi t. i : ?EXH- stituted or unsubstituted hydroxyl;
subst i tlgggﬁrﬁéd gﬁ%ﬁélﬁeﬁlggot | oPl;aS@Bbsti tuted or unsubstituted am no;
cyano; isocyanp; halo; or nitro; each instance of Re, is, ]

i ndependent |y, derogen; cyclic acyclic,

substituted or i tutedRali tic; cRel\c

unbranchle__g¥ upsti tut or junsulfstff tjut ed 1

unsubst Rt eﬁFaN , '&U sty

acyclic, substjt or unsubstitut ed acyl ;

hydroxyl ; substRtut el or unshibsti tlet ed thilal ; shbstiég;ﬁh nsubst | t ut ed
am no; cyano; | socyanoy—hal ;0 nﬁtro___/ eahgfﬂm“ ance of Re is

i ndependently, | - RE, -CREJ'TN(RE) OF-"FSRE, erein’jéach i nstance of | Rh is,
i ndependent |y, | hydrogen, &yclic Qr acyglic, branchgé;gﬁ unbr anched,
substituted or unsubstitQﬁe al i pRati ic or cfic, branched pr
unbranched, substituted or unsubst'ituted heferoaliphatic; substituted;or

substituted or

uns

unsubstituted aw ; Pfﬁtituted het eroaryl ; substituted or
unsubstituted acyl; a resin; a suitable hydroxyl, am no, or thiol

pr ot ectwimgeigr oup; or two Rh groups together forma substituted or
unsubstituted 5- to 6- ered heterocyclic o et er.oaromati c ring;.

onch 1 nst ancecRinsdhes o R dandai N hyteggaientSy &R0ty el pbic

br anchegahed BPLAIENELEd, SBBShicH Wr @dsuWstithbeiUdRf1bhdi oelicedr Ralkd, Graned&d biC OF
acyclic, branched or unbranched, substituted or unsubstituted

het er oainbptigh¢ds ; suhghetad wrednewbstititedbstiicovieadl gyslic, osubestcliputbsgncged or
unsubst j & ut eter | ; S It d. gr bst I;t ut ed | pn, a
suitabﬂ%%ﬁﬁﬁﬁ%bp$§F§@%%%é“g§§§%?h§& aﬁanggﬁ#o§§§#§‘?oﬁﬁéﬁcb}ﬁﬁkﬁﬁ%k%ﬁ,
wher ei ninbh@ichdd) keibstitted ebe ehQbsfifuesd ayetdatkylinepyclid ©r el higdneied or
unbranched, substjtuted or unsubstituted alk cyclic or acyclic,

L | | ene; |
br anchetbinchsth rsahtiegd o ustbstityted héFef%@bfieﬁ‘Pét GYRY o refsliFeh@nchededs ¢ or
acycl i e : b . i u I.hu ne;
cyclicqg$p%%yc’i%@ggygﬂcEggﬁgggﬁﬁgggﬁ%kggﬁgglH%ngﬁyggagg ﬁﬁgﬂgg#ﬁ?%%gd
het er oairklghe sebstityted drcumsnbsatyted heteroarydarehedsubstituttdreamnohedtitusudosyichert ed or
unsubstituted heteroal k | ene;  cyclic o cyclic, .branched or unbranched,
subst i t ut ed G JREHSt o B el ﬁf&e&‘ﬁgnﬁxﬁnh@ﬂ o S54E iqru%CéfaH%rPraﬂélﬁss?ﬁ t ut ed
aryl engnphbBdd, ssGeht@ oRUBS kb4 hBshaRBl §108bY h&RAE, RanGUBSE LAB:SGhAT
unsubstituted acylene; or Wand | e togethér form’a substituted or
unsubstsubsittetdd Br unsulbtimterbbetendahptaticospstifuecdoer trstbstivatedantli subsiiiggd erach

instance of X is, independently, a.natural or unnatuyral ,am no aghd; each

| nst ancegrstifited Mk ndo 0y 2uic nEuaredar B g Fo (o R" s o
2008/ 121 #87Pehi R8(iA5BRGp, each instance of y and z is, independently, an
i nt eger between to 6; each instance of j is, independently, an integer

between 1 to 10; each instance of p is, independently, an integer between O
to 10; each instance of s and t is, i48dependently, an integer between 0 and
100; each instance of u, v, and g, is, independently, an integer between 0
to 4; and wherein: corresponds to a double or triple bond. 1001381As is
understood by one skilled in the art, Rf corresponds to the N-termnus and

o b



100139] Under suitable reaction conditions, a "stitched" polypeptide of the
formulae (11) is generated froma pol ypeptide of formula (1): (H

wher ei n: wo2008/Rawh | nstance of K, LI, L2, and M is, i rdepspasnsssys a
bond, cyclic or acyclic, branched or unbranched, substituted or

unsubsti t ut ed al kyl ene; gyclic, o clic, ranched or unbranche
subst it ut ed GFh m\%@sgﬂ fiRit @dl%ep%@rléhea S@{ﬁgﬂq amylo g sidecch aﬂbgwgmnor
unbr ang%@filc of YRRt Hfa%@héar%siéﬂ?#&%hb& u§u%§ltltﬁjtelﬂy&y1!u%ﬂﬁstltﬁ¥@ 'ahgha% QAR &

branch or unbranched uted or unsubstituted heter | ene; cyclic
or acyckydu:bnamhﬂbdruﬂxwmmﬁammhadpwdubsﬂmt@%@dabhdnnshpmﬂmtaﬂmdunmior
het er oal kenyl ene: cyclic r hed or unbranch |tuted or
unsubs s trb o el oot uhtuve BRI C Gndlib ot P ey Rlides

subst i tyssesktiflted! eaubwwsﬁme%dom{s%mw&i 08X PF. sabdRitbd @I: %ﬁs&@nmwhﬁll tuted
acyl ene; each instance of le is, |ndependently, hydr ogen; cycllc or
acycl i subssitated heunscubstuh@dammm@yatzmanm balooer niigubst i t ut ed al i phati c;
cyclic or a % lnstabra Red or, enbr nﬁ g 1rsué)stcl tC Eeoq or Ctm 1rblslét:ﬂetdu&red

het er oal i phat’ 5§t Tt 0 PEDRSUDSY &?83 91 UbSTit ut e4"o

unsubstinbtinehled) emhaﬂécybr, ur@ubdtiu@te@ aligteyie] ¢yelic st b@tcht Lﬁre@bh@ﬂ otl ﬁﬁbtbﬁdheti ut ed
acyl; or le is a suitable am no protecting grou

2008/ 1zsybwwécr/%m@d@rlt}s@th@eroahphatléa@wsn a‘?fc‘élSBPStF%Pfeii arylj psperdest |y, a
sui t abl i ed. or
unbr anc %ﬁ& (ggkgﬁ%/ unsu §> ggggug%§Q%é§?@guﬁﬁ Lé cﬁJ%§%k§a8¥
branch admﬂjrstlunéﬁ Eytrted, smﬁmtadtantlmmhstltwm’suhhﬂi Suﬂosmtatd:dmmesmtuurﬂaiaetmmo
substituted or uns%bstltuted aryl; substituted or unsubstituted heteroaryl;
cycl i ¢ YANudASYO; halohQE 1At ed or unsubstituted acyl; substituted or
unsubst |t ut eoYALAKY lor RRURSHENLRRY. KISUBRYT LURET, 1 9", SHERAA bied or
unsubstituted am no; cyano; isocyano, each 1 nstance
of Re, 1n$anqend%Bendemdewndwtly,ogﬁdwg@y CdYIChC @rr myhct |loran¢heamuhenbramched

unbranch bstituyted substituted al.iphatic; ic.or a

br anc hedogi G EF ahutfin S MR RebiopT BelibOrRdER o HBbReie, SR
SUbStlkﬂhﬁﬁﬂ@ﬁmﬁﬂﬂﬂ%&bﬂhﬂkﬁ@s@BMhuméBbﬁﬁﬁ%ﬂh&@dQhﬂuﬂﬁﬁﬁﬁkhkﬁmgﬁﬂﬁﬁﬁ&kpary|
cyclic or acyclic, substituted or unsubstituted acyl substituted or
unsubsthctageayl; Wybsrttmtyd .or qussbstitutedodi aunsinbstsuitabledydriol,: anginpser thieled or
g?sggsltﬂrgtegt?%grguggb{ ;E&é{? %Fgloﬁgs%ﬁn%bkl?al 05 su%stﬂ{lttgézoﬁr lbﬂsiubstltu%g‘cg gc 'ﬁcnsétng?;ﬁce
of RE nﬁmnbaé@p@ﬁmeﬁﬁﬁ@brhb&ﬁ&m@ﬁmm:ﬁm;l|c or acyclic, branched or
unbranched, substituted or. unsubstituted aliphatic; cyclic or acyclic,
branched or S@fbrBydEdol Ribst indgpeicnily.uhedingdm qyebe dFetyebinal bigngher cor
substit t aryl;
subt i P ER e, SASHARC oo @ilapd SR, LRE o o A R b S tia s )
t hi ol pubitected Py vyswisptutal hétmalﬁﬂlagbpmﬂmlmo@emrhMSubnnmdi asp sahstmmte&ﬁoror

unsubstituted 5- er.ed heterocyclic. or eteroaronatlc rin
each i mﬁ%&@t l}ﬁier?%ypegig’éﬁ%‘ﬁ‘d*eﬁf | yasu ’éi‘r‘tS%e?PY 'o eI of il amino

branCh%ﬂo&&nﬁP%&%ﬁcgﬁﬂml%HQ&%M&%BEEd #Hﬁ%QSR%E%hﬁﬁthmBP%i&an&yﬁbhp or
acyclic, branc or unbranched,” subsfituted or unsubstituted
heteroabwphatwgwﬂwubsmphmmemummamﬁsmbsﬂmmmuqkbnﬂmwnbHgmméﬁM@mﬂedcyﬂhcor
unsubstit oaryl : stitut or u ed acyl;..a resin;, a
ou ¢ anitsveis detpet S b g B SRR plFRae R By o Pty
wher ei hrifi@ed b kbrahched edudsiitaddidr amsensatutdd QRY@EIM@ byohcttrraa@?élﬁd bfinched
unbranched, substituted or unsubstituted al kyl €ne; cyclic or acyclic,

br anchedt wbranshechriehettiuted Lmsunsvbﬁt@ﬁefbﬁlet@mﬂbémes Gyl ar Rexice hwnchededt ¢ or

acycli b b d yl ene;
cyer i c upPLEHE oSl L AIRIE B SRk AIRE HTRCY bl hBbiReEs

het er oainlbydnemt apstifutdoor agyebstituted rieedattlyicndn yubsitied, oS wsibstititeid or
unsubsti tuted heteroalkenylene cyclic or acyclic, branched or unbranched,

subst i taiYleRe: GHbSiHutGHoF ungebsttuigd Eﬁ’t%%?%%w éhéubsélﬂ’é%dc PE uRBdstiptedrrsisaei t ut ed

aryl EN&upsilt b ok H*S%@stﬂﬁteﬂ%% bt RE l eﬁgsntﬁ{efi%‘ﬂ l?tﬁ&lgttsﬁ'ﬁl 50r
unsubstltute acyl ene; subs itute or u stltute
togetheo6memmmfdmbsid®mhedrmmmumyuhHCNMgied 5- to 6- nenbered heterocyclic
or heteroaromatic ring; WO 2008/121767PCT/ US2008/ 058575 each instance

of R1(1), R'), and Rm is, independently, hydrogen; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, subs#ituted or unsubstituted

het eroal i phatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl; substituted or
unsubstltuted hydroxyl substltuted or unsubstltuted thlol substituted or



or two adjacent RKL groups are joined to forma substituted or
unsubstituted 5- to 8- nenbered cycloaliphatic ring; substituted or
unsubst i twoedossiz1160 8- nenbered cycl oheteroal i phatic ri rgT/tsad@stosdsas ed or
unsubsti tut ed aryl ring; or substituted or unsubstituted heteroaryl ring;
two adj acent roup aie jpined f@ forma substityted or unsubstituted
5- to 8- nerfd a@gﬁpgéﬁ. Bz";, dRpg: is, @? ﬁ?ﬂdf BEM<YBHE PF AEXHC5- to

8- mempredeg XPL%}%&%@aéub&ﬂg{eh%r hhgelgysm%%&%ugpyﬁ@(éyaic HMNRYBSL, inttichch & V!

ring; or substituted or unsubstitut het er o or 'two adj acent R'
gr oups @bmnphnd;e:dbstmutbtbrqm wssbatisitted heetabiphaties wblssttltmtadl od WsultsttBed metkber ed

cycloal i i r|n substit yt ed ituted 5- to 8- nenbere

cvol onet BrBuer abfiwesitiGh bilbSnlodatbrst ok tSthoined vy Py
subst i tysesktiflted eS| mkﬁtqtéa%r%%smutéd fAgb1; ﬁ%@tﬂuieﬂ%tr ARGHsHfutel anhifio;
ndependently, a natural or unnatural am no acid; each instance of x is,

ndeperidisior Fyanoako¢yanegemlosngtreieen 0 to 3 each |nstance of y and z is,

i
i

i ndependent |y, i.nt L bet ween .2 {05 each nce of ,

| nacpendent 19 EAdRvERET GEWEER idntd ot AR MRERAR Bulplipldtis- o s-

i ndependenbdryd ayclodliphaes Hegveabstiuted 19, w@seititutad aﬂcetcof 8s amhtierdds

i ndependently, an integer between O and 100; each instance of u and q,
[

s, | ndeplohesteliphatisn ring egestiéadedn wsEbstiptedndryivhRgsi o1 S@lzﬁlﬂé@%o%s to
R e e
"stit chmd bspait@tpépttm @e mé¢mbdred fcpaslmli;metnﬁ krink) subati{uxdd or mmabﬂitst@gi tje tgetrer at ed
oo AR SRl S Pl S S R SR R 10

unsubstltuted heteroaryl ring; or two adjacent R™ groups are joined to form a substituted or
unsubstituted 5— to 8— membered cycloaliphatic ring; substituted or unsubstituted 5— to 8-
membered cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring;

cach instance of X4 i, independently, a natural or unnatural amino acid;

cach instance of x is, independently, an integer between 0 to 3;

cach instance of y and z is, independently, an integer between 2 to 6;

cach instance of j is, independently, an integer between 1 to 10;

cach instance of p is, independently, an integer between 0 to 10;

cach instance of s and t is, independently, an integer between 0 and 100;

cach instance of u, v, and q, is, independently, an integer between 0 to 4;

and wherein:

__________ corresponds to a double or triple bond; and

---------- corresponds to a single, double, or triple bond.
[00140] As will be appreciated by one of skill in the art, a partially “stitched”
polypeptide of the formulae (III) to (VII) may also be generated from a polypeptide of

formula (I) under suitable reaction conditions:
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(H O (VIl) wherein: each instance of K, LI, L2, and M is,

i ndependently, a bond, cyclic or acyclic, branched or unbranched,

subst i t utwod 2008/2n®abst i t ut ed al kyl ene; cyclic or acycli ecThisasslhsss7or
unbranched, substituted or unsubstituted al kenyl ene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted al kynyl ene; cyclic or
acyclic, branched or unbranched, bstituted or unsubstituted
heteroalkylene gyclig or ac rancheg,\Or beranch , Supstituted or
unsubsti t ut ed i;eroa kenyleﬁg' iC orjgc clije, branq ed off unbrapched,

SUbSt'tkﬁikag— e substigat ed
aryl ene; tu 'A%#?s i tutedpr

unsubstitut ed gyl enyy
hydr ogen; cyclijc or acycljc ) subptituted or

*yé/ ed o 4Enbranched
substituted or |{unsubstitufed hetaroall hatlc su S&ltu? d or unsubstituted

aryl; substituted or unsgﬂ§g¢tute , cyclic orlg%%clic,
substituted or |unsubstituted acyl; pa suitable a%l protecting
group; WD 20087121767PCT/ US2008/ 058575 each instance of Rh i5,i

i ndependent |y, a suitable amno acid (#ilgle chai n; hydrogen; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted aliphatic;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted
het er oal i phati ¢~ substituted or ungubstituted aryl; substituted or —
unsubstituted Heteroaryl; cyclic @r acyclic) substituted or unsubstijuted
acyl; substitutjed or @nsubstutut dohydr oxyra subﬁtltuted&or uosubstl ut ed

thiol; substitdtled or [junsu m np; | |so o hAl nitro;
each inR?aE%@Jtﬂﬁ e, HstXi yAAFwﬂ g —RF
branched or unyjra ed, substitaked or urfsu 'tuted allp |c cycF c or

acyclic, br anch&d ori&nbranc sbipstit utld jor Lynsubst iMut ecR®

het er oal i phati q; substktuq ed/ or oﬁ bStIt/ﬁ afy(R),substituted or
yclt , [su |tut Z-or unsubstifuted

unsubstituted heteroaryF-i€¢yclic

acyl; substitutied or unsu @gltut dro% | ;/ sulBY t utét\ or unsubstifuted
thiol; substitdted or unéRb9ki t ut dRani r®°),£yano; isocyaf®d), hal o; or|nitro;
each instance af Re is, independently, _RE/P_ORE, _N(Rh)2, or -SRH _Wherein
each instance of RE is, |ndependently ydrogen, cyclic or acyclic,
branched or unbranched, substituted o nsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, supbstituted or unsubstituted —
het eroal i phati q; substituted or upsubstitut&ad aw ; substltuted or
unsubstituted N eroaOyI sub¥ti t/uCed or % bsﬁ)tuted resin| a

SU|tabIe_Hégr ¢ khi p ote t .
t oget heR M&Lf rad?clic
or heteroaronﬁt'% dgntly,

hydr ogen; cycli yclic, Branched or u : tituRed or
unsubstituted gliphat] aRycliic acydlid, _“_L__ unbr anched,
substituted or |[unsubst r oaki-phRati c;

A subsri Uted or unsubst|tuted
aryl; substitutled or nmsubstixut ed het ary ; subs

ted or unsubstituted
acyl; a resin; [a suitable anlnbﬁp oteé roup; a a el optionally|joined
by a linker, wherein the linker is selecte Pfromcyclic or acyclic,;
branched or unbranched, substituted 0{ ynsubstltuted al kyl ene; cycllc or
acyclic, branched or unbranched, substituted or unsubstituted al kenyl ene;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted
al kynyl ene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroal kyl ene; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroal kenyl ene; cyclic or acyclic, branched
or unbranched, substituted or unsubstituted heteroal kynyl ene; substituted
or unsubstituted aryl ene; substituted or unsubstituted heteroaryl ene; or
substituted or unsubstituted acylene; or Rt and |le together forma
substituted or unsubstituted 5- to 6-nmenbered heterocyclic or
het erocaromatic ring; WO 2008/ 121767PCT/ US2008/ 058575 each instance of
RKI), R'), and RRm is, independently, hydrogen; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted
het eroal i phatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substitutedsior unsubstituted acyl; substituted or
unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or
unsubstituted am no; azido; cyano; isocyano; halo; nitro;

: __J

unsubstituted aliphatici=




or two adjacent RKL groups are joined to forma substituted or
unsubstituted 5- to 8- nenbered cycloaliphatic ring; substituted or
unsubst i twoedossiz1160 8- nenbered cycl oheteroal i phatic ri rgT/tsad@stosdsas ed or
unsubstituted aryl ring; or substituted or unsubstituted heteroaryl ring;
two adj acent RKL groups are joined to forma substituted or unsubstituted
5- to 8- nenber|led cycloaliphatic rfng; subshituted or unsubstituted 5- to
8- nenbered cydlaheteroaliphatic tut8d or unﬁybsti uted gryl
ring; or substi|tiuted unsub%titut d hetefjoaryljjring; oq two @dj acent R

groups { Oi t ed
cycl oalliafph }%‘}Aj;uri 5 su gﬁ?ai_jﬁ kuAf‘idN rbeke her

t

cycl oheteroal i p i ng; su ted or ituted jbng; or

substituted or |unsubs |bg:ed btergdryl ring; instance of X. is,

i ndependent |y, |a natut@ ugr 2@4 aniEEXa i d; ‘eaghAd nstance of x |i s,
ndependent |y, |an i nt égey béb NNV 3 %&agh instarjce of y and z is,

[
i v

i ndependent |y, |an intéger bét h instapé¥)of j is,
i ndependently, [an integer bet ch instance of p is,
[

[

[

ndependently, =an integer between O to 10; each instance of s and t T8,
ndependently, an integer between 0 gwd)100; each instance of u, v, and q,
s, independently, an integer between 0 to 4; and wherein: corresponds to
a double or triple bond; and correspoffis to a single, double, or triple
bond 1001411l n eertai n enbodi nents corresponds to a double bond. —
10014211 n certgin enbodi nents, cg@grresponds\to a triple bond. 100143l n
certain enbodi n@Ats, oorrespadds /t © a singk®\ bormd. 10014411 n gertain

enbodi nents, 4drresp s toh bond cdrtai n|lerbodi jrent s,
correspl AATAL T X0 BAd 0 85 BQ426iRN
certain enbodiseny&_t he polfypep&jde of the ve formil ag”1), (11)

| tRYe. 1In|
f I&%geglhe("?

(111), (1V), (YRY (VIK, or (M)| ikzan al
certain enbodi fents, tNe_polgpep {g
(), (V). (V) (M), 581V T
pol ypeptide. Ag used hereln, the
refers to a pollypeptide o@ting, , backbGﬁe)(p, tv) di hedral
angles in a range from about (900, 150) to about (-35,-70). Alternati Fly,
the phrase "substantially alpha-helig@is refers to a pol ypeptide adopting
di hedral angles such that the p dihe réﬁ angl e of one residue and the p

di hedr alheagigl € of the next residue sunms, on average, about -80 to about
-125. In certain enbodi nents, the inventive pol ypeptide adopts di hedral

angl es such %fhtingHee ffhddal Langhd M+ ispAedgperdcatls. arkendheydicdphaeiclic. angl e
of the i 3 t . = I tain
erbod e Bp e o B RS AR O e A Brank P e
4f di hatbednchey| subsfituomie areshdibstitated tlkenplend;hedelal oangtyeliof Wrirehodxor

resi due sunms, on average, about -105. Furthernore, the phras
" Subst ARPTEEISH apyHAA ioéaPnS“ﬁ?éWu‘%is lisarigie 6?"&1%&1“)/68‘641% IOt
l'east 5Q0%.n8R%, (B¥wuBA%: %ﬁg{‘ibﬁf?tﬁite%5l?{%t@foalz%#gmc?ﬂica% AR yPEOVhEdRGcliNot he

pol ypeptide chain 1 n an al pha-helical con tion, or with'di hedral angles
as speainbiadheab oubstamtdd her wisnbsti@ged ihereatdllomytheacydicypeptyctle, branched or

| pha-hel i d t tur. t ai Il -k
D b e BRI, B S R RS R L b i
cryst aldrpgnaRstitdted6F utdubdtit@ed h&Broaty1&1E BSEMRE@ AV QL UHRMNtedch RHEAT

di chrosim (CD), and nucl ear magnetic resonance speqtroscopy.
cach instance of R" is, independently, hydrogen; cyclic or acyclic, branched or

tantially, al pha-helical[

unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; or R* is a

suitable amino protecting group;
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100147]In certain enbodi nents, the present invention provides a pol ypeptide
of the fornulae: WD 2008/121767PCT/ US2008/ 058575 (Il1-a) WO

2008/ 121 A80R@R/1282008/ 058575 or wherein K, M Li, Pc2usb@s/oRs75s Re, Re,
W XAA, Riad, RLL, RLAL, s, t, j, p, ¥V, Z, Vv, U, g, are as

cach instance of R” is, independently, a suitable amino acid side chain; hydrogen;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl; cyclic or acyclic, substituted or
unsubstituted acyl; substituted or unsubstituted hydroxyl; substituted or unsubstituted thiol;
substituted or unsubstituted amino; cyano; isocyano; halo; or nitro;

each instance of R, is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; substituted or
unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino;
cyano; isocyano; halo; or nitro;

each instance of R® is, independently, —RE, —ORE, —N(RE)Z, or —SRE, wherein each
instance of R” is, independently, hydrogen, cyclic or acyclic, branched or unbranched,
substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched, substituted
or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or unsubstituted
heteroaryl; substituted or unsubstituted acyl; a resin; a suitable hydroxyl, amino, or thiol
protecting group; or two R” groups together form a substituted or unsubstituted 5— to 6—
membered heterocyclic or heteroaromatic ring;

cach instance of R is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl, a resin; a suitable amino
protecting group; a label optionally joined by a linker, wherein the linker is selected from
cyclic or acyclic, branched or unbranched, substituted or unsubstituted alkylene; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched
or unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkynylene; substituted or unsubstituted
arylene; substituted or unsubstituted heteroarylene; or substituted or unsubstituted acylene; or
R" and R* together form a substituted or unsubstituted 5— to 6-membered heterocyclic or

heteroaromatic ring;
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defined and descri bed above and herein; wherein corresponds to a single
or doubl e bond; and wherein u, v and q are, independently, 0, 1, 2, 3, or
4. WO 20w8/20@312676PCT/ US2008/ 058575 1110148] 1 n certai n echaszensnss;s al |
corresponds to a single bond, and u, v and q are, independently, 0, 1, 2,
3, or 4. 11101491In cert@!n @gbodlng@ corresponds to a do bl e
bond, u, v a6 #sinee of RiepBnoeid §, oS 111361&nd%1ﬂY1i11§r95@}} 15yclie Pt agxslic,

enbodi R SRed Bpﬁnﬁ}ﬁl?c?l%ﬂtsub&%ﬁi%ﬁ'o? %nﬁib@ﬂﬂu@c% XA%th‘?é 369@1[3 énda% ofic, ﬁopﬁlcfl&f gl ae:
wherein K, M Ra, Re LM s 1. P Y,

and z a,mbraanshdiefsuhﬁnlutadl d)rdasulvstlluﬁtdd élbt@mhahdlch @n‘mtmutecﬂ @@mqlbsntm@t tmiln
enbodi magstﬁutegl or nsu (sat?thted K&Q}olar(glrl] EllibOsYlJ[quds or 1P B/s%(t:’ t& aclefsutiJQtletu{e grru | ae:

unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino;
azido; cyano; isocyano; halo; nitro;

or two adjacent R*" groups are joined to form a substituted or unsubstituted 5— to 8—
membered cycloaliphatic ring; substituted or unsubstituted 5- to 8- membered
cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring; two adjacent R*" groups are joined to form a substituted or
unsubstituted 5— to 8— membered cycloaliphatic ring; substituted or unsubstituted 5— to 8-
membered cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring; or two adjacent R™ groups are joined to form a substituted or
unsubstituted 5— to 8— membered cycloaliphatic ring; substituted or unsubstituted 5— to 8-
membered cycloheteroaliphatic ring; substituted or unsubstituted aryl ring; or substituted or
unsubstituted heteroaryl ring;

cach instance of X4 i, independently, a natural or unnatural amino acid;

cach instance of x is, independently, an integer between 0 to 3;

cach instance of y and z is, independently, an integer between 2 to 6;

cach instance of j is, independently, an integer between 1 to 10;

cach instance of p is, independently, an integer between 0 to 10;

cach instance of s and t is, independently, an integer between 0 and 100;

cach instance of u, v, and q, is, independently, an integer between 0 to 4;

and wherein:

__________ corresponds to a double or triple bond; and

---------- corresponds to a single, double, or triple bond.

[00141] In certain embodiments, ——-—--—--- corresponds to a double bond.
[00142] In certain embodiments, ——----—--- corresponds to a triple bond.
[00143] In certain embodiments, --------__ corresponds to a single bond.
[00144] In certain embodiments, --------- corresponds to a double bond.
[00145] In certain embodiments, ---------- corresponds to a triple bond.
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wherein K, M LI, L2, le, Ro, Re, Re, le, XAA R a, RLL, RLM s, t, j, p,
y, and z are as defined and descri bed above and herein. 100152]1n certain
enbodi nenwe,2oehe1present i nvention provides a polypeptideTaﬁzmhmsﬁmgnulae:

mherein K, M Li, L2, le, R, Re, Re, RI, XAA RKlI), RH,s . | t, , p,
y, and z re as deflned nd . descr bed abo herein 153] ertain
enbodi r{% | eadR GeHanFTRROdEMCIKS, the polypep frrchﬂ aﬁa\éepm@ [ (Hgyn IHonds

to a bapgh @@clé a@ﬁﬂf kd Gn %&nﬁ&%il ¥o C@epﬁn@eﬂchﬁdoert%béﬁlb&diﬁl%{éts%he

unsubsti t Ut ene; clic or branched or unbranched,
subst i tpelgatpode uﬁéla bibt)vet fmmdla@](_)z (] 1FY ([[Hmy([[‘&fme(V);:Q\ﬂl)J @ (dﬂl)atswcstubs‘r,antberlafnc hed

or unbr ch sti nsubs ted, ,cvelic or
SO L TR G S SRekt PR brto A e GEa SRS o

het er ogofiyfcpiids a&%b@h%corpave@ 'ohékbo@é @w)ecqhwram@e@nﬁ faqdn% ﬁ‘@&tdbbui ed or
unsubstituted Cl et eroal kenyl ene., cyclic or acyclic ranched or
unbr an8d1 59ubeboutt- 3 17:0"11 n/élnm@tmem dlae trasey Guh%@mwﬁalamyh@ml” refers
substi t,ut ed ,or stltu te unsubstit ut ed
i, 0 Resiey Pher e HAS Ik i fhedt odRe 30 R Dl el R e AT o0, | ¢

or acyaht @, dibe@achede of tnenlbdxam@ém&, suBt) Shi dvietaged AHoutiNSOAOGE Aout eqizii’l 1
al kyl ene, cyclic or acyclic, branched or unbranched, substituted or

unsubstacttanegmbadimsnts) i yneasye Epbipepiidsy adenye Idikedrahr aeigsesncBr thah Bianched,
bsti t st hed
Subst ! kO BT LI he U BLINTALATGE n€XEL) .l BENElCoenched

acycllamobWaHMﬁem dMnmnbﬂahcHﬁdmﬁ&ubsnbbmheﬁmpnmumsmbs%3pub@dﬁﬁm ddwpts
het er oal.ken | clic_or nched or unbranched, su stltuted or
unsubst ﬂe%iffé& s et Brbihg E@ﬁ%@ ﬁ‘é‘éleg BRE fepiduegne fh wéﬂ*ﬁgfaﬂ figlegfée 15
ary|e”%mxﬁHQﬁ%b%H&@@nPﬁwﬁ Qﬁ&htqbgd ﬁ%ﬁ&§nﬁ%§%ﬁ@@&%&?ﬂﬁmmﬁﬁuﬁﬂbﬁ@h&Uted
or unsubstituted CI 15 acyléne; cyclic or acyclic, branched or unbranched
substlﬂwhad”omyuﬂaswﬁsﬂomqméﬂmﬁthhaMMyh@h$ﬂSGVGbD%BGﬂ%869%i96%>bréﬁ%hed or
unbr anche substi.tuted. r un ubs |tut I.

hoyer o1 AR A i BE Pebinsahfs ol iR HISTRATRE et fioR or

al kynyl.gifte dihedel bigley as’iﬁ)\é@ﬂﬂe@ ab@&eamdm&emr CoHIrAREBe df aqjég@tepﬁw edipgs- un
substituted C1_10 heteroal kyl ene, cyclic or acyclic, branched

unbr andisligal ssedslein sjwtllr@mambesa&b@tamqsit@dwcii-kwm@n@ywl k@hmq@n?e sudyed i ¢ or

acycl i un hed

2008 158 ARt G RE F e RURM ThEE g Beciomdsresriey iiaier
subst i tdifcglr @ichtb3n (SD), tadtl (ﬁdclatr - rA&pnatiy teofincs yigtibédsped or unsubsti t ut ed
Cl 10 heteroarylene or substituted or unsubstituted C _10 acyl ene; cyclic
or acyo[mlk4 br ar@hsitaty enhedimsaiiedhe BIgHAY RYANEAN JrovideuBIObIGPEde chihe

al kyl eng ‘§X9|IC or acyclic, branched or unbranched, substituted or
unsubstlne al kenyl ene, cyclic or acyclic, branched or unbr anched,
substituted orjrunsubstituted C _g/al kynyl ege; cyclic or acyclic, branched
or unbranched, substltuted or ungubstituted\Cl_8 heteroal kyl ene; cyc ic or
acyclic, branc nbr ancRéd, rOunsubst Rt ut ed Cl

het er oal kenylie rc o Acy i br andhe nbr &hed u st Ut ed or
unsubst Rt ﬁéa §@7 Kaw § ;b_

aryl ene; subst unsﬁb oaryl ene bstltu ed or
unsubsti tuted g a ene anchedNBr ranched,

substituted or
unbranched, su
acyclic, branched o uRernc d, uted G _5
al kynyl ene; cyfligdor acycl pr nched, /Sub®ci tuted of
unsubstituted C1_ heteroaﬁiylgne Ryclic oP acyiic, Rpranched or
unbranched, substituted or unsubstit yj Cl_5 heteroal kenyl ene, cycllc or
acyclic, branched or unbranched, substituted or unsubstituted C1_5

het er oal kynyl ene; substituted or unsubstinmed Cl1_5 arylene; substituted or
unsubstituted Ch5heteroaryl ene; or substituted or unsubstituted Chjacyl ene.
[00154]In certain enbodinents, Kis acyclic. In certain enbodinents, Kis
unbranched. In certain enbodi nents, Kis unsubstituted. In certain

enbodi nents, Kis a bond. In certain enbodinents, Kis not a bond.

[ 00155]In certain enbodi nents, Mis acyclic. In certain enbodinments, Mis
unbranched. In certain enbodi nents, Mis unsubstituted. In certain

enbodi nrents, Mis a bond. In certain enbodinents, Mis not a bond.
[00156] In certain enbodinents, L1 is scyclic. In certain enbodinents, L1 is

cyclic, branched or

ungubst tut
cyclic or

st nyl e




unbr anched.
enbodi nent s,

In certain enbodi nents,
L1 is a bond.

10015711 rwoendsaizn7eanbodi nent s,

unbr anched.
enmbodi nent s,
[ 00158] I n cert
enmbodi nents, L
bond,
enmbodi

are bo?ﬁnt%ﬁgg.

L2 is notba bo .

In certain enbodi nents,
L2 is a bond.

3

L1 i s unsubstituted.
In certai n enbodi nent s,

In ce

Li is not a

rtain
bond.

Ly is acyclic.In certai npemusdeosesssss L2 is
L2 is unsubstituted.
2 In certain enbodi nents,
ai N enbodi nent s,

and are
R ky or

Ll/and Ly aNe the sane.

ferfent. In

n

In certain
L2 is not a bond.
In certain
enmbodi gents,~when L[L is a

Prtain

beYs

[00159] In certpgp di ment nd M ar ane.

enbodi nents, Kl and M are differents: 1001602 0 cettain , Kl and L1
are the sane. | n certal=s J odi —Kk=hd L1 arc=tdh . In cerfain
enbodi nents, Kl and Ly arg the sape. In|certgin enbodi nents, K and L2| arc
different. [OOL61]In cerdréin embodi mepild:) and Li @¥)the same. In gertain
enbodi mrents, Mand L1 are differeNt. In cC ai n enbodi nents, Mand Ly are
the sane. In certain enbodiments, Mand Ly arc different. [00162]1n—cértain
enbodi nents, all of K, LI, L2, and MBfx) the sane. |In certain enbodi nents,
all of K, LI, L2, and Mare different. 1001631l n certain enbodi nents, each

i nstance of K, L1, Ly,

-(CH2) g+i -;
(CH2) g70- (CH2) ¢
- (CH2) g- (C=0) -

7,

Rf+XAA]S--1L>gLf

and M

- (GH2) g- S (CH2) , g7;

i ndependent |y,
- (

56

50) - S (

corresponds to the fornul ae:

CH2)g-; -
(CH2) g- NH- (CH2) g7;
©rdAMRAr

S b




wherein each instance of g is, independently, 0 to | O, inclusive.
[00164] I n certain enbodi nents, each instance of K, LI, L2, and M
i ndependewol2gos/eoteresponds to the fornulae -(CH2)g 1-, =aod/up2008/088573, 2, 3,
4, 5, or 6. 1001651In certain enbodinments, -[X]- corresponds to the
formul ae: wherein: each instance of R and R are, independently, hydrogen,
or a suitable gm no acid side chainh as defixed herein, and le is as
previ ously defi %ed abave and here [ 00166]\Sui toabl e amjao acjd sidefchains
i nclude, but arlg not fjimted Jo, /bgth nat unnat U|ral a no ac|d side
chai ns ﬁs_[g{oﬁaﬁd in I gnd i Wd n. Xcég]r__qien
enbodi nent!s,**adch~Nerst anct® lof islta p «d, respofid| ng to
the WD 2008/ 13%p67 1 US2008/098575 f or muj. ), | N cengdi n>gebodi ngnt s,
each instance qf Xi kAlis a nafurial £-anino/hcl d, as proyided in Tablg 1. In
certain enbodi nents, jfachgd ante b AAJi s,/ ind ntly, a natural
L-amno acid ag prggviged in fablea |, orl an upnatural |fl-am no acid ap
provided in Tahl & 2. [30167] Mae gkoup (RéLcor/r espondgrit™ the C-ternm nps of
the peptide chdRh, Rénd  ge R A
[ —
(V-2)
llia o) R
Rf X B X _Re
o Ao
RP K
RS RS
| %
R® R
— j
l‘ia 0 R
RITX ATTN X —R°®
rofpts A,
R” K
(RH),

(VII-a)

wherein K, M, Ly, L, R®, R”, RS, R, RY, Xas, R, R™ R™ s, t,j, p. v, z, v, u, q, are as

defined and described above and herein;

wherein

corresponds to a single or double bond; and

wherein u, v and q are, independently, 0, 1, 2, 3, or 4.
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K corresponds to the variables -RE, ORE, _7. \RE)2, or -SRE, wherein REis
as defined above and herein. For exanple, if -PCAAl- corresponds to an

al pha amwo 20evid1wf7 f or mul a: it follows that, in cerparnusesiosssient s,

-[ XAAE- R corresponds to the formnul ae: wherein each instance of RE is,

i ndependent |y, hydrogen; cyclic or acyclic, branched or .unbranche
subst | tlﬂgh‘@l or JRSSHEN; aehodyments: shlari-c ey P?%GS@PH&% $le§e @P&%&vgd@&

unbranqmggﬁmgqgg e h 4l ] @q»gn§gpq;ituted heteroal i phatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl; substituted or

unsubst[0014%d adylcertainrepgiodimants, allsti-t-abFe tyrchsponds,to arionble bond inivoind
protecting gr,oup; d.t groups taken together may optionally forma
substiﬂh?gdgggx%ﬂgﬁgkpiﬁg¥gﬁ 5- to 6-nmenbered heterocyclic or _
het er 0g0@msH) i C I N@rtaliOOhB&lihRnG e iHeapRs G RRENIBAFovilRS b Spo_b%?ﬁideaﬂfl thRE 1's
hydr ogen, cyclic or acyclic, branched or unbranched, substituted or
unsubstfetoeledt al i phatic; cyclic or acyclic, branched or unbranched,

substituted or_unsubstituted heteroaliphat{c; substituted or unsubsijtuted
aryl; substitufed or unsubstitute | ; substituted or unsubsfituted

acyl; a resin;[gr a gyitabl eghyd yl protedting group. gaWO

2008/ 121767P YS200 058575|[0 6P] I n ceqta'n nbodinemts, is -SRH, and
RE is hytfxrgerrNeycl g&Aieyplic A%%Wm r Qim& X%&Led&or
unsubstitutedsplipkati¢; cyeli cyclire, anche T u anched; t

substituted or|rMsubxtitutediffeferngal i pha or 'rbnsubst| t ut ed

aryl; substitufed or t\subs het er odrylj; spbstit ed or unsubstituted
FﬂTﬂTﬂ? gr%ﬁﬁ?‘1

acyl; a resin;|or a sufta
RKL RKL RLM RLM




[00170]In certain enbodinents, Re is -N(RE)2, and each instance of RE is,

i ndependent |y, hydrogen, cyclic or acyclic, branched or unbranched,

subst i t utwad 2008/2nmabsti t uted al i phatic; cyclic or acycl ipcr/usec@sobssds or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl; substituted or
unsubstituted acyl; a resin; a suitable am no protecting group; or two RE
groups together—forma substituted,or unsulstituted 5- to 6-nenber ed,
het erocyclic orl heteroaromatic ripfg. [00171\The group R corresponds (o the
N-term nus of tme pep0|de chawn Q@ exanpk®y ifo[X]- ca®responds tofan

al pha anino a ild R O/it| fol l ow$ t\hat|| rkain odinent s,
RH- [ X] , R Q¢ g, X | XAwf-e i Aﬁe— e gbtiinad s
above and her &|n er ei’n i s hydr'ogepK cyclic Or clic, brtanched

or unbranched, §ﬁbsti uted orlunsubstitutel]alijhatic; oclicRbr acyglic,
branched or unfranchefl, substftuted\ or unsubstitued heteroaliphatic

substituted or (unsu i tURS ubsti unsu stituted hetefoaryl;
substituted or [un sti tut ed|lacyly LLreS| suit g{i no protect|ng
group; a | abel ti néﬂly L d hyRa |inRey, wherein Bhe l'inker is

m unbranched, substituted|or

Q
sel ected fron1q§cl$c or aBycllcR»b anched ¢

unsubstituted al kyl ene; cyclic or a0é§|lc branched or unbranched
substituted or unsubstituted al kenyl é” cyclic or acyclic, branched or
unbranched, substituted or unsubstituted al kynyl ene; cyclic or acyclic,
branched or WD 2008/ 121767PCT/ US2008/ 058575 unbr anched, substituted or
unsubstituted Het eroal kyl ene; cyclyc or acyglic, branched or unbrancfed,
substituted or |unsubstituted heteyoal kenyl ene; clic or gcycllc br gnched
or unbranched i i oalkynyﬁgne ubsti tjut ed

uns s tero g;ﬁg_ﬁg
t

substlt

substltuted or itute ﬁ erocycl | 7oy

het er oaromat i c 017gdl X, i hydﬁ%gen. [N
certain enbodi ne le is fments, Rt is |-CHI
In certain enbddi nejpt s, Re_j i 0 prqgtectijng group. In dertain
enbodi nents, |l is HBoc. In\certaln IREM s RWFhpc. I n certlain

enbodi ments, |¢ j8”aCyke Inlicertai nts, leis -(e=0)CH3. 1001731l n
certain enbodiments, le is B abel II? joined by a linker, wherjein
the linker is selected fromcyclic oviapyclic, branched or unbranched,
substituted or unsubstituted al kyl ene; cyclic or acyclic, branched or
unbranched, substituted or unsubstitu®Péd al kenyl ene; cyclic or acyclic,
branched or unhranched, substituted or unsybstituted al kynylene; cyclic or
acyclic, branched or unbranched, dubstitutey or unsubstituted
het er oal kyl ene;| rayclig or acygli ¢, gbranchegkor ynbranched, supstituted or

unsubsti t ut ed. hgt er oallkenyl enk; c of pcycli br nghed o nbr.aphched,
substitm%;%xgg Subs#Htx KXQ%#H ; 3ut d optuiix FRut ed
aryl ene; substsi|t ut unsubst het’er o F s titatedtpr

unsubstituted gyl erke. [O0I7A]|EXERP! ary i4Ab qulncludaa butr'are no

limted to FITC and bigtin: ¢ R®
X P
REKL  RKL R®

?‘

wherein K, M, Ly, Ly, R%, R”, R, R, RY, Xas, R*Y, R™ R"™ 5, t, j, p, v, and z are as
defined and described above and herein.
[00151] In certain embodiments, the present invention provides a polypeptide of the

formulae:
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OH0 AHNNHHS .",...r....... -Ny-2- SO FITC Biotin [00175]1n certain
enbodi nents, the label is directly joined to the inventive pol ypeptide
(i.e., thwougss/aitsond). [00176]1n certain enbodi nents, trhe/Usalmslosssss
indirectly joined to the inventive polypeptide (i.e through a |inker)

[00177]In certain enbodiments, the linker is a cyclic or acyclic, branched
or

RS -[XAA]—I‘\I

(I-b)

(Iv-c)
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unbranched, substituted or unsubstituted al kylene. In certain enbodi nents,
the linker is a WO 2008/ 121767PCT/ US2008/ 058575 cyclic or acyclic, branched
or unbr amnwbedis/Rutssti t uted or unsubstituted al kenyl ene. PCH/USRONBAESFTS

enbodi ments, the linker is a cyclic or acyclic, branched or unbranched,

substituted or unsubstituted al kynyl ene.

In certain enbodi nents,

the |inker

is acyclic or
unsubstituted H

cyclic or acycl|i

heteroakkﬂgylif
acyclic, r anes
het er oal kynyl er
unsubstituted 4
or unsubstitutg
substituted or

enmbodi nents, th
substituted or

[ 00179]H In cer
is Cl-6 al kyl.
le is acyl. In
enbodi nent s,
acyclic, branc
certain enbod

subst i t Rt
unbr anched, su
unsubsti t ut ed

enmbodi nents, e
acyclic, branc
certain enbod

cyclic or acycl
alkyl. In cert

each instance of Rh is,

acyclic, branched unbr anchied, substituted or
t.er oal.kyl ene._ . n tain i , t linker is &
unbrjanched, |sybstjj t ut ed o stituted
ts i i rNd_ne
he ub %{r‘f‘t u‘b%zi}fl X JR
gb I mgertain fents, { i's gbitutef or
iryl ene/ In ceriai odi ne [ nker is a subst|tuted
d gg%gloaryle . in | ad= 7 the linker i a
un stitut acyl\ene. 1001781For exapple, in certain
e linker is cyclic\or amyeli¢, branc yor unbranched
unsubstituted heter alkyleﬁ ,selected from 0 0 0 and
tTain enbodi nents, le is hydrogen. In certain enbodinents, le

In certain enbodi nent§Y-&/is -CH3. In certain enbodi nents,
certain enbodi nents, leis -(C=0)CH3. [00180]In certain
i ndependently, hydrogen or cyclic or

or unbranched, suybstituted or unsubstituted aliphatic. In
nts, Rh is hydrog -CH3.\ I n certain enbodi nents, [Rh
IR¥ cer ai n enbrdi , eaclr®\nst@nce of Ré, 1)
cyelic ycli;c,| byanffhed or dinbranfthed,
N = (§ TS A XygtiN_br TR®
ed or uhs i tuted he al i phatic; stituted or
rRPI ; skbstitutEg pr Lynsubst ilfutedLhet er oaMyl . IRY certdin
ch ingtance of |Re} ifs, indepengent\y, |hydrogen; or cydglic or
ed offf unbrancged, \s titu r un§Ug§Tituted aliphatfic. In
nts,|each ifistancg ofYle*'s, /i ndependept!y, hydrogen |or
ic, Branched or unbyanched, bstituﬂgg br unsubst it utled
in enbodi nents, Rh i’s hydrog or -Cl11. In certain

enbodi nents, each instance of le is aﬁgkggen.,

or

Vol T
Rf_[XAA]—- >J—fXAAtN Xaal~N
R K 14 L,

N A
(R¥H),
B (VII-c)

wherein K, M, Ly, Ly, R%, R”, R, R, RY, Xas, R*Y, R™ R"™ 5, t, j, p, v, and z are as
defined and described above and herein.
[00152] In certain embodiments, the present invention provides a polypeptide of the

formulae:
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[00182] I n certain enbodi nents, each instance of RKL, RLLand Whil, is,

i ndependently, hydrogen cyclic or acyclic, branched or unbranched,

subst i t utwad 2008/2nmabsti t uted al i phatic; cyclic or acycl ipcr/usec@sobssds or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstjtuted heteroaryl; substituted or

WO 2008/ 121767PCT/ US2008/ 058575 upsubstitut\ed acyl; substituted or

unsubsti t ut ed Qrox¥$; substitu qg or unsylsti tut ed tthI; bstitufed or
unsubsti t ut ed i no; [azi do; iga ; |socya%%; hajjo; or nqtro. 001831} n
certain odl ; | pe
and RLhﬁ, RN nd %?ﬁiﬂ 0g &? yC c?é i§; anc‘%ﬁdzﬁ R
unbr anched, su dRGL U ituted gl CYCAi vacycli [,
branched or un ranch su orR{n db tituted h eroal 1 phatic
substituted or unsubs Rttt ed hetefoaryl ;
substituted or| unsBB5titute acy ; i bstituted hydrpxyl;
substituted or| unsubstREut edR%hi o RLSUbStRY d&ﬁﬁrRunsuﬁ%tltuted am po;
cyano; isocyanp; halo; or nltro. 00184] I n/gertain enbodi nents, p is|0. In

certain enbodi ments, pis 1. In certain enbodinents, pis 2. In certain
enbodi nents, p is 3. In certain embodila®nts, p is 4. In certain

enbodi ments, pis 5. In certain enbodinents, pis 6. In certain

enbodi nents, pis 7. In certain enbodinents, pis 8. 1In certain

enbodi meSin K MSLY-L,| R Qe el R, b mht RI IR'PS 5 10;, 1. §0436] Fb@s var i abl es
y and z i ndi cate hom/nany am no aci ds, defined by the variabl e [ XAA], there
are betdsfierd and drscradddboromdbhating terminal |y unsaturated am no acid side

h ded. d f
chai n( Shoyt 019 05 BaRRHRSR LIRS Rl 5 3 () 40 A iefBg 1 o

(her eafdoﬁrep&ﬁfsltg adboad, @311& of ﬁra,ycﬁc (Hraﬁk‘)h):d ov\/ﬁﬁlﬁrehdhetihﬁlb‘s(t&[ltedbir e@substiMedLi |,
L2, le, Rb, Re, Re, z are as defined and descrlbed

above drigo HEpEI; cm QM?@V@F% brambff‘# ewﬁltrén@ﬁé gibstatutpd gfrimsubstituted Ciz
al pha, aa!llP%?l’eﬂbsW%{c 6#5%%3@ Gragbmal by uﬂ&iﬁ‘éﬁéaaw&nﬂﬁéemr kst ge%?i %ha' n)

ani no aci varia vides information as to osition & anino
aC| d ccuhlt@ytmag cﬁclmeomc;&ﬂlbybmnsla&duoahebkamldd Gllﬂﬁtlﬂltﬁh ot hmsibstigted (Eabo si de

i, the positions .i- nd z provide
i nf or niwfeé‘ﬁa Esgl% CYFlEe %%ﬁiysll%rbrmch?%@r aﬂbrﬁag}l&g %Pbéfa i i WS ttEe e 1 y
unsat ur@t&&lﬁé@?en@h@}wﬁc%@ aE c%ﬁaﬁéﬁ@d%'un%fa%h&if sﬁbsﬁﬁiﬂ@d‘o@énsh’ﬂﬁlt@t@é'd' ons

i +3, i+4, 1+6, "and 1"+/. Table 3 correlates thesé specif | ocations of i
rel ati \/gehd:toroalkenylam,ablbmutyd ammlszbﬁtrbmted 61 badrgleld; substltmteda or unsgbstitut®d G- 7+ 3,
i +4, |1 +6

20 heteroarylene or substituted or unsubstituted C;,0 acylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted Ci.is alkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted C,.;s alkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted C,;s alkynylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted C;.;5 heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted C;.;5 heteroalkenylene; cyclic or acyclic, branched
or unbranched, substituted or wunsubstituted C;;s heteroalkynylene; substituted or
unsubstituted C,_;5 arylene; substituted or unsubstituted C;_i5 heteroarylene; or substituted or
unsubstituted C;_;s acylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;.1o alkylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C,.jo alkenylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;.o alkynylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;_j¢ heteroalkylene; cyclic or acyclic, branched or unbranched, substituted or

unsubstituted C;.jo heteroalkenylene; cyclic or acyclic, branched or unbranched, substituted
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WO 2008/ 121767PCT/ US2008/ 058575 Table 3. i-7 1-6 1-4 i-3 i 1+3 1+4 146 i+7
Y 6
WO 2008/121767 PCT/US2008/058575

or unsubstituted C;_jo heteroalkynylene; substituted or unsubstituted Cy.jo arylene; substituted
or unsubstituted C;_jo heteroarylene; or substituted or unsubstituted C;.jo acylene; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted C,g alkylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted C,s alkenylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted C;s alkynylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted C,s heteroalkylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted C,_s heteroalkenylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted C;g heteroalkynylene; substituted or
unsubstituted C;.g arylene; substituted or unsubstituted C;.g heteroarylene; or substituted or
unsubstituted Cis acylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;s alkylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;s alkenylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;_s alkynylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;_s heteroalkylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;_s heteroalkenylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted C;_s heteroalkynylene; substituted or unsubstituted C;_s arylene; substituted or
unsubstituted C,.s heteroarylene; or substituted or unsubstituted C;_s acylene.

[00154] In certain embodiments, K 1is acyclic. In certain embodiments, K is
unbranched. In certain embodiments, K is unsubstituted. In certain embodiments, K is a
bond. In certain embodiments, K is not a bond.

[00155] In certain embodiments, M is acyclic. In certain embodiments, M is
unbranched. In certain embodiments, M is unsubstituted. In certain embodiments, M is a
bond. In certain embodiments, M is not a bond.

[00156] In certain embodiments, L; is acyclic. In certain embodiments, L; is
unbranched. In certain embodiments, L; is unsubstituted. In certain embodiments, L; is a
bond. In certain embodiments, L is not a bond.

[00157] In certain embodiments, L, is acyclic. In certain embodiments, L, is
unbranched. In certain embodiments, L, is unsubstituted. In certain embodiments, L, is a
bond. In certain embodiments, L, is not a bond.

[00158] In certain embodiments, L; and L, are the same. In certain embodiments, L
and L, are different. In certain embodiments, when L; is a bond, L, is not a bond, or when
L, is a bond, L; is not a bond. In certain embodiments, a polypeptide of any of the above

formulae wherein L, and L, are both bonds is specifically excluded.
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[00159] In certain embodiments, K and M are the same. In certain embodiments, K and

M are different.

[00160] In certain embodiments, K and L are the same. In certain embodiments, K and
L; are different. In certain embodiments, K and L, are the same. In certain embodiments, K
and L, are different.

[00161] In certain embodiments, M and L, are the same. In certain embodiments, M
and L; arc different. In certain embodiments, M and L, are the same. In certain
embodiments, M and L, are different.

[00162] In certain embodiments, all of K, L;, L,, and M arec the same. In certain
embodiments, all of K, L;, L,, and M are different.

[00163] In certain embodiments, each instance of K, L4, L,, and M, independently,
corresponds to the formulae: —(CH3)g11—; <(CH3)¢—S—(CH,)—; <(CH,)—~(C=0)-S—(CH,),—; —
(CH2)g-O—~(CHz)g—; —(CH2)¢«(C=0)-O—~(CHz)g— —(CHz)e-NH—~(CH)e—; —(CHz)~(C=0)-
NH—(CH,)—; «(CH;);CH(CH3)-O—(CH;),—;

O e

4 N—(CHz)g—g (|3H2

o
N/JN_(CHz)g—g B — >—O—(CH2)g_§;

wherein each instance of g is, independently, 0 to 10, inclusive.
[00164] In certain embodiments, each instance of K, L4, L,, and M, independently,
corresponds to the formulae (CH;)g11—, and gis 0, 1, 2, 3,4, 5, or 6.

[00165] In certain embodiments, —[Xaa - corresponds to the formulae:

R R

Z
2
-
.

wherein:

cach instance of R and R’ are, independently, hydrogen, or a suitable amino acid side chain
as defined herein, and R" is as previously defined above and herein.

[00166] Suitable amino acid side chains include, but are not limited to, both natural and
unnatural amino acid side chains as provided in Tables 1 to 3, and as described herein. In

certain embodiments, cach instance of Xaa is an alpha amino acid, corresponding to the
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6 1001861lin certain enbodi nents, each instance of y and z are,
| ndependently, 2, 3, 5, or 6. [00187]In certain enbodinents, both y and z

arc 2. | nwoeandsaizmieenbodi ments, both y and z are 3. |n cectraiseoosmbssds ment s,
both y and z are 5. In certain enbodinents, both y and z are 6. [00188]In
certain enbodinents, y is 2 and z is 3. In certain enbodinents, y.is 2 and

z is 5.formuladpy.ailp carppdimkodinents, Gagh anssgge 01 Xap1s § 0pEYAmiy REfnas
hed _ . g _ b v -
P oer (oset o gabE Bohn el @inZenbdifehd A LlneRARBhNG, ¥ IepbuBBiE 42 >

I s 5 anttal 5-atnind Acdedst @buidedridodubient, or ay indatardndaminsadd ak pred@dédainn

enbodi nents, y is 5 and z is 6. [00191]1In certain enbodinents, y is 6 and z
is 2. 1Hb&ttain enbodi ments, y is 6 and z is 3. In certain enbodinents, y

is 6 angofe7|S S THOQIRA IR EGTdsBoMlsCEPApL r@-@érﬁﬂn&sh%fpchgjﬁéﬁid% &1 91y al so
provi des i nternedi ates used I n e synthesis of 1 nventive pol ypeptides. For
exanp! eorehngds 65 thet variablen - REN-QROVNIES ) bios afiRRowbaiidsk 'ofs dsodafinbd above

and herein. For example, if -[Xaa]— corresponds to an alpha amino acid of formula:

R R

Z
Z
Z
2
0

it follows that, in certain embodiments, —[Xaa]—R° corresponds to the formulae:

Rl

Z
Z
2
2
%

Rl

///
2
.,
,

R

wherein each instance of R is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; or a suitable hydroxyl,
amino, or thiol protecting group; and two R” groups taken together may optionally form a
substituted or unsubstituted 5— to 6-membered heterocyclic or heteroaromatic ring.

[00168] In certain embodiments, R® is —OR", and R" is hydrogen, cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl;

substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; or a suitable

hydroxyl protecting group.

65



(A) wherein L1, L2, Ra, Re,
above and herein.
formul a (W 2bhessi2ttee f or mul a:

Li L2
descri
of for

Re, RI, X,
1001931l n certain enbodinents, a bis am no acid of
WD 2008/ 121767PCT/ US2008/ @68a783008f05837R.
wherein L1, L2, le, Re, Re, and le are as defined and
.10019411I.n certain _gnbodi pents, a bis am.no
pognts; Ry s e apg 1Fo I@Abséifog%éy@}cn% peycfis,

ReRc(A-1). _
A accern Fobs

Re, and,-Ychad 6r asbrdihcaadivandcd®s ahieFnaoNBnhand haEEbiheyclic, branched or

unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl;
substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; or a suitable
thiol protecting group.

[00170]

independently, hydrogen, cyclic or acyclic, branched or unbranched, substituted or

In certain embodiments, R® is -N(R"),, and cach instance of R” is,

unsubstituted aliphatic; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or unsubstituted
heteroaryl; substituted or unsubstituted acyl; a resin; a suitable amino protecting group; or
two R” groups together form a substituted or unsubstituted 5— to 6-~membered heterocyclic or
heteroaromatic ring.

[00171] The group R corresponds to the N-terminus of the peptide chain. For example,

if [ Xaa]- corresponds to an alpha amino acid of formula:

Rl

<
Z

-

3

R

0

it follows that, in certain embodiments, R[Xxa]s— corresponds to the formulae:

Rl

Z
Z
2
Z
2

wherein R and R’ are defined as above and herein; and

wherein R' is hydrogen; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted aliphatic; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or unsubstituted
heteroaryl; substituted or unsubstituted acyl; a resin; a suitable amino protecting group; a
label optionally joined by a linker, wherein the linker is selected from cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic, branched or

unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched or
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100195] Exenpl ary am no acids of fornmula (A) include, but arc not limted
to, those as depicted below, wherein le, W and Re are defined above and
herei n. Iwocersrite7enbodi ments, |le is hydrogen, and Wi ca/imsaosabdses am no
protecting group. In certain embodinents, le is hydrogen, and W is -Boc or
-Frnoc. In ce i n_enbodi nent s, bothlela arc.suitable amn

pr ot ectqnﬁ&ln@@%ﬁ pib Stithege?rt APHibsttg H@ﬁ&aﬂ%@ﬁh yeliaRy sl cbrﬁgz@weg%fn. I'n
cert ai n,BRReAIELSiyBE drSuNEAIEN hoRISR3Ihc At dR AChdRof nhfbfBd! & (A)-
WO 2008/ 121767F>CT US2008/ 058575  Met hods of “Synt hesi's 1001961The pr esent

i nvent nmlbransh@i ss:ubdtnuu@dt ed umubmttttcrﬂshewozslk!yttyfh@m zuhgfitstei t chedswsttuted
unsti tch i nv i 197 Th nt hesi s .of. an, inyentive
ol ype gty g PLfu OO T BEFRrTTT: B “apsBdid G e pafeb e tinber
of am N’ Al RS téReheR To® a%‘b%tﬁfé@'&%@ﬁbstﬁ@te@ e t@%%éi’ﬁ%@éd/ hétléﬂobircllcnort he
art will realize, the nunber, stereochem stry, and type of am no acid
struct dmtﬂgoa(rn@tdmangor non- natural) sel ected wi |l depend upon the size of
t he pol i de 0 he. pre t he o] ar tl ul ar N aci ds
o gondIBFRIL G bRl RRRT S u REIF b O KOG BRRI Gl 3 £ G
parti cullian. qﬁtcbﬁtantehﬁfodﬁﬁ@tgaéng abke. @ ceﬂtﬁh@n(bbafm@mrwhea saltaﬁéaﬁmpr

helical peptide). 100198] Once the anmipo acids arc sel ected, o& pt hesi s of
the i nvSAicFiRE Forpplpesraen embodimenishReiseBogs IherrsimermbedimepisoRet-Fencand

coupl %% de nt he

ar gpt :agﬁr?l&g%gtsehl\%gﬁm% \?Aﬁstagglogﬁel Cgﬁ%l g‘% e artqeg)geplgﬁlcorrp?s/s boflhS
solid qhaEB]and Iﬂ@ﬂeﬂhmmmumhaﬁmtm Heddabes eptigatigrainkd by Iddﬁtaszﬂhereamdle

Bod The Pract f P d S V :

e AHer oA P b S et phmomie AFntral S
Appr oaciey1diR gélfcséf £ |le<bea[n@héJ‘bﬁ’&{b%é&o}iecPrs%ﬁmQéB QF ﬁns%gtgﬂu%ﬁdalkelqué%e- and

Stewart and Yo hase Peptide Synthesis edition rce
Cheni calyclBonpagyglic Rﬂ@lkcﬂl@d @r um@@nqhedhm‘tmmuterdeoraomulamiuse(bﬁlkwyihna;fcyvﬁu ah are

i ncor por at.ed .her r.ef eren both sol ution d solid phase
teonn qBRYIE. HENE: on VBTG TR " g Dbt B oe B r erilie " Ve |
as the a‘é?@li‘d fﬂrﬁlcﬁ@&lQJrIMrén@HémlsﬂBﬁﬁut%@ Reudstibdtitaed lﬁ%oa@keﬁ'@leﬁw @ﬂ:hc or

di scussi on of pepti de synthe5|s t echni ques for solution phase and solid

phase ra@mltq, bmch@eé ,unbianehegia pibstisheshgrsmsybspaped biieroallisnPees subssitutedent |
Oxford Un Press, Yrk ntir nt ent ch arc
i ncor pogla e&r g? {e%?/ lf\)ls \rlyleltr?ce V\H??%B%t}l %gl%% 0(%/ %%%%%e(i 0%r199] I n

certalnm@mManﬂfm@&methe nmet hod conprises a solution phase synthesis of an
|nvent|ve,Ponpe tide. Salution phase synthesis, as nentioned above, is a
vel | - kd80 4 ech Wlwrlaheiﬁénelaﬁ%tbvh%rﬁnehh@ftew Eé&pnddaatin:ian exenpl ary
sol ution phase synthgsis conprises the steps of: 1) providing an am no
acid protected at the N-termnus with a suitable Jam no protecting group;
(2) providing an a acid protected at the CHtNerimHnus with a suitable
carboxylic acid B i group; (3) couplingd protected am no acid
to the G protecte cid;, (4) deprotecting{he.p -~ the coupling
reaction; and ( g steps (3) to (4) unti¥ a desired polypeptide is
obt ai ned, wher t of the am no acids coupl ed aP any of the
above steps each>Conprise af ast one termnally unsaturated amno acid
si dechain, and at | east oné*a a-di substituted am no acid conprises two
term nal |l y unsat urat EIir@m no aci d si de chai ns. Duri nBiotine course of the
above synthesis, various paraneters can be varied, including, but not
limted to placenent of amno acids with termnally unsaturated si de
chai ns, eoc y. Iﬁg% ain
| engt h aggﬁ$uncp?g%i%%f??%dﬂgkgﬁfﬁﬁhgéﬁshﬁégbﬁgégﬁﬁgl I ze %oﬁ&gﬁn&ﬁ

(i.e., through a bond).

[00176] In certain embodiments, the label is indirectly joined to the inventive
polypeptide (i.e., through a linker).
[00177] In certain embodiments, the linker is a cyclic or acyclic, branched or

unbranched, substituted or unsubstituted alkylene. In certain embodiments, the linker is a
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1002001l n certain enbodi nents, the nethod conprises a solid phase synthesis
of an inventive polypeptide. Solid phase synthesis, as nentioned above, is
a wel | - knwonodszehmsrque for the construction of pol ypept ipdedais20us/osssespl ary
solid phase synthesis conprises the steps of: (1) providing a resin-bound
amno acid; (2) deprotecting.the resin pound am no. acid; (3) coupling an
ami no YFEC PordYREC. PEHICBEE et WPranchrh-SBSH e AT H%Suaétita'aed(dﬂﬁenyég%am ety eps

(3) untdlpRif&si," & lﬁ&ﬁqlﬁ&ii & kyclRPbRIBRic, WRGTRED o@?uﬂb?ﬁl%hi:&,v‘ﬁb?tﬁtu{eﬁeo@m no

acids coupled at any of the above steps eachcconprlse at [ east one
t er m nalnsybstinged alkznydeheaninnertaioi antwiddeotiaithe lisld 198 cydasir aopdic, branched

, cc-di substituted ani i d i two, terminal | ated ani
neid sidenprenied G e B lue o kYENE. df et SabiPeals e
par anet|gfkgr CigNa bgytidr betheytE! BHnBhd Ryt u@hindhed] GEBkti@eP! HCRMBIYstiRtcdaM NO

acids wth termnally unsaturated side chains, stereochem st rg of am no
aci ds, hetredlkenylapeunbacertan embeiigecnsh dha linkergtshe ameicf oneeicpabianghedaerd

am no acid resjdues..utilized. 02 Af t a.desired _pol ypepti.de is
aynt heam iRl Gy St drofeat BORE AL RS O sy BEBOLTERLY s oo
W th a lgrecis aCsubgtitaledSdr tnGubdtned arylsid.t ahi iRerain0émbdEmpatsy RPLihlee . is For
exanpl e, the resin-bound pol ypepti de nay be contacted with a catalyst to

pr onot eubsfitited B Resubstypteddptereargleng elnqeatgipeantiodinenth dhe Halas is %.ﬁd)SFK‘é%i
contactg &Mﬁﬂuﬁxﬁﬁ&ﬁk¥§t to pronote "stitching." [00202] Thus, in one
aspect, the present”invention is directed to a nethod of nmaking a

pol yped00t#8] of fHurrwhaple(in)certbin-caybod{rhery, theolinkel tsaycli@opadysii¢)prancbedsdreps of
WO 2008/%21767 CT/ US2008/ 058575 %L% gro igin a gig-anino acid of the

f or mul nbrangheds Syhstpted orgEbsifptethhsiroally g Feleged 8l a: R'0 , N Rf Rb K
(B) (iti) providing an am no acid qI t he foor nmul a:

SN NZN /\/NM i
i ’ o 4 and ;\H/\)J\;

[00179] In certain embodiments, R* is hydrogen. In certain embodiments, R* is C;
alkyl. In certain embodiments, R* is -CH;. In certain embodiments, R* is acyl. In certain
embodiments, R*is —(C=0)CHs.
[00180] In certain embodiments, each instance of R is, independently, hydrogen or
cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic. In certain
embodiments, R” is hydrogen or —CHs. In certain embodiments, R” is—CHs.
[00181] In certain embodiments, each instance of R°, is, independently, hydrogen; cyclic
or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl. In certain embodiments, each
instance of R, is, independently, hydrogen; or cyclic or acyclic, branched or unbranched,
substituted or unsubstituted aliphatic. In certain embodiments, each instance of R is,
independently, hydrogen or cyclic or acyclic, branched or unbranched, substituted or
unsubstituted alkyl. In certain embodiments, R® is hydrogen or —CHi. In certain
embodiments, each instance of R is hydrogen.
[00182] In certain embodiments, each instance of R¥", R™ and R™, is, independently,
hydrogen; cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted heteroaliphatic;

substituted or unsubstituted aryl; substituted or unsubstituted heteroaryl; substituted or
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(C wherein the variables K, LI, L2, M R2, Ro, Re, Re, Rf, x, and are
defi ned herein; (i v) providing at |east one additional am no
aci d; andwo 2008/121767 (v) coupling said am no acids of pCwrusadeaes{ssy, (B),
and (C) with at | east one am no aci d of step (iv) under suitable conditions
to prowdeap y ptlde of fornu) ae (I (1-a),. (l-b), or (l-c 0203]As
used hefguhstit LtﬁL @ﬁr spbatitusd Qi WisH Uétﬂteqi é&% Xy SUbE SH&PS"g’ﬁﬁltH%?

refers ¢, tRﬁt‘éM'o%ﬁ%b?ﬁtuﬂeﬁ%ﬁﬁn@%%dﬂ ﬁh@l?&r aﬂmaw ohig@M no acid
structura different than a conpoun or rul ae( A, (B), or (C. The

above s[9ﬂ18$ét| ¢ Inethad enﬁ)pdmmitsaya@kmylstam IR~ RS raralrR laanctb@emdendy,der to

t tid f f I VI | bset
Pher ol HEBer R arbO RENERE phibiRtoRee aurtbistrapatun Bt e itove
synt hetdyglis®jr hRd cRE CodREHACHr %ﬂgraqgl%ar isapdittred edr”uniu@@c?t%h' Ret&@h i Hakic;
enbodi rrents step (iv) provides at |east two additional (i.e., structurally

differ aubstltatminu gasudstituted eyt substieidsodr rtﬁlﬁtl@tlttﬁ@(bﬁle(elfwylpr&bl%tﬁé‘@dam | east
three V\D %b 9§l{t%'(? acy?1 VIB%T(I 20081/1n055$s§ zﬁr}g@ ro&olngg%s%ttutgn 8? %her tltuped tﬁs ain

enbodi nef ovi d RO aci >In

cert ai nubstheed GENistibst&hRP aliing; cPirdy isdegandt halep&tnifrove additional am no
acids. 1002051 In certain enbodi nents, step (iv) further includes providing
a pept i[8188i ch i gertapecnbedimsaisapay O nid C@%nleﬁ%ﬁtmw dblisy be g gétain n
certain anh S ) PP% lud e e

conpr i rswt\i ng gﬂ&f{?;ﬁs g&ngﬁ%dlgcefl{ glmbrs, %a#nﬁgnﬁggyﬁglﬁtggln%nﬁég %d; In

f ur t hercettaial amdmshrpasmyqdflsrjg Ia cpﬁmhledﬁ)odmnmnts piing. dh ctreds emBodimones, pds ds. | n

certain enbodi ments, step furt he i.ncl udes viding a tide .
conpri rs][Pr’fﬁrt%lP 9 ‘cm%ltsarl?nlﬁ% i% ceriain e e@megFSnPé%gog‘P fgtgemy @ﬁ%@@ﬁs vy 18

furtheryg ncl udes provi ding a peptide conprising at |least 5 am no acids.
[ 00206] I n certain enbodi nents, the at | east one type of additional am no
aci d of[08t&% (i vijhecwrabbp(ymilsl £ mdidate oy mangemikaagifls, Riefi@ed by the variable

[Xaal, there are between amino acids containing terminally unsaturated amino acid side
chain(s), as provided in polypeptides of formulae (I) to (VII). For example, as depicted
below for a polypeptide of formula (I), wherein p is 0 (hereafter designated as formula (I-¢)),
wherein the variables K, M, Ly, Ly, R*, R”, RS, R%, R", X4, 8, t, j, ¥, and z are as defined and
described above and herein, and wherein i represents one site of an alpha,alpha-disubstituted
(terminally unsaturated amino acid side chain) amino acid, variable y provides information as
to the position of the amino acid containing a terminally unsaturated side chain on the N-
terminal side of Z, such as the positions i-3, i-4, i-6, and i-7, and z provides information as to
the position of the amino acid containing a terminally unsaturated side chain on the C-
terminal side of #, such as the positions i+3, i+4, i+6, and i+7. Table 3 correlates these

specific locations of i relative to the variables y and z for formula (I-c).

. i-3, i-4, i-6, i-7 i ______l'_—t_.?_,_i_—!-_{,_i_—!-f,_i_—t?n —
I EVEgR Ry
; [P e L e 1 e L oo
R IS L i L S
t R K § S T P oM RN
(LR, <R°)X p) < (R, <R°>X> '
N //\ ; 7
S S S S A |
(I-¢)
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wherein R, R Ra, Re, and Rl are defined above and herein.

1002071Di fferent am no acids have different propensities for formng

di ff er entweao@ndarey structures. For exanpl e, mnethioni neprCHjus:asasssne (A),
| eucine (L), glutamate (E), and lysine (K) all have especially high

al pha-hel i x _form ng propensities. In contrast, prolinc (P) and glycine (G
are alﬁﬁﬁﬂﬁéiix di sruptors. Thus, in certain enbodi nents, the at |east one
anm no [aci @ of 7STEP j{§ V)] T§4eT$ tP3a [Or pUp Sgizected ffony arggi ne, afgi nj ne,
aspardgi ne, aspaftic adid, cysteinc,| glufamc acid, glutamne, |histidinc,
i sol cdciyng, léeuc) nes |ysim, methi onj ne, |phenyl al ani ne, | serine, threon|ne,
t r ypt aphan—tyrostne—and—vaHne—f00208-Hn—certatn—enbpdinents—the Jbove
reactilo® of step| (iv) flurther |conprijses fhe Yse |of & COJpIﬁhg reag@nt.
Exenplary coupting reagents include, but are not timted toO,

benzotri azol - 1-yl oxy-tri s(di met hyl am no) - phosphoni um hexaf | uor ophosphat e
(BOP), [peIssdt ri dnakaaih-epibodiyertts,icgelpinstantd df mengphasyp afependently, 2, 3, 5, or
hexafl&grophosphate (PyBOP), brono-tris-pyrrolidino phosphonium

hexaf | dor ophosphate (PyBroP), 1l-ethyl-3-(3- dimethy 1 lamn opropy 1)
carbo dpoigh de it &R lin MpddFROBYthly SHd 2 B 2998 Qbrtfin CiBodimddits, both y and

(di et hoxyphosphoryl oxy) -1, 2, 3-benzotri azi n- 4(3H) - one (DEPBT), 1-hydroxy-7-
az abenzodre BatotataitH@abydimeatsybivth yyand zen I otir ¢catanl enlfadoBeits, both y and z are
2-(7-a3§-1H-benzotriazolel-yl)-l,1,3,3-tetranethy|uronium

hexaf | uor ophosphat e (HATU), 2-(6-chloro-1Hbenzotriazole- 1-y1)- | ,1

, 3, 3-t g00B®t h Vih cafhini enbBdhiexad ly ivoraahois Bhahecttie tiboddndnts, yHs 2\#ad z

2008/ 121767PCT/ US2008/ 058575 benzotri azol e-1-y1)-1, 1, 3, 3-tetranet hyl uroni um
hexaf | Udpophedfinembedipenty)y is@ gz is 6.

azaben jqzol e-1-ye- L N.-tetr thyl,uroni.um t et.r af | r,at

(Tarey TOBI9TE o Sy Syl 351 SRR A 25 B M Rt 3R 5 -

t et r af lisior obosratiecrhB&@itdents, y is 3 and z is 6.

N, N, N1, Nrt et ranmet hy1- 0- ( 3, 4- di hydr 0-4- oxo-1, 2, 3-benzotri azi n- 3-yeur ani um
tetraf 08 or atle certpBrMbodEReNtS YIRS AM & 182 [Byeesten embodngnds, Yalget a2

urani u e : . (T .» £Q0209] In certain enbodi nents, the
above ;ﬁegbﬁ g%lﬁag?érg?g%ﬁ%ﬁ%gguﬁﬁezr&gbnpri ses a suitable base. Suitable
bases i[A@812Ude, Hutceauia andiodimentd, edis boyndpois &s dnwertaiarcdododinegnty ot ia $sindm

hydr oxi.de, . sodi um hydr.oxi de, . t et r abut yl anmoni um hydr oxi de,
benzylﬂ??nﬁﬁﬁ??ﬁ%ﬁﬁ'W%ﬁ?ﬂ§d¥ﬁb§%ﬂ921ﬁéiethylbenzylannnniun1hydroxide,

1, 1, 3, Job ps2) ametifydeabidanindiodgnents, 8he PicAgARAFNAELR alsd prévidQl HREmEEiatls GQ&
(DBU), N nethyl nmorpholine, diisopropylethylam ne (SiPEA), tetramethy | eth
yl en adithaspintiees(sTVEDANfIYe polypditrdes.( Pyl ¢xample-thelpreaertyiiayention providsHiwct ane
(DABCO), .N , N.di pet h %gnino pyridine (DVMAP), or triethylam ne (NEt3).
[00210fpﬁn8399%9ﬂ%@ﬂ% diments, the reaction of step (iv) is carried out in
a suitable nmedium A suitable nediuas acgolvent or a solvent mxture
that, in conbination with the conbinpd regcting partners and reagents,
facilitates the progress of the reag§ion er ebgieween. A suitabl e sol vent
may sol ubilize one or nore of th@fféa ¢ onents, or, alternatively,
E§pension of one or nore of the

the suitable solvent may facilitate e
reacti on conponents; see generau?ﬁ rchy$ _Advanced Organic Chetnistly:
Reactions, Mechani snms, and Struc hg/,hﬂ\ Emxth and J. March, 5th Edition,
2 N
ons 99,

on

John Wley & Sons, 2001, and Conpr hsi VeQOr gani ¢ Transi brmations, R C
Larock, 2nd Edition, John Wley & , 19 the entire contents of each
of which are incorporated herein by refeagnce. Suitable solvents for

i ncl ude ethers, hal ogenated hydracarbons, aromatic solvents, polar aprotic
sol ventwheréin Il K3, R*eR® IRFeREQS and TL_OI-DET apndyafdiinedisd ddsbébeialbseatnd s di et hyl
et her, di oxane, tetrahydrofuran (THF), dichl oronethane (DCM,

di chl or'6&ihane (DCE), acetonitrile (ACN), chloroform tol uene, benzene,

X o RSB, o SRRy St de RNl Bl Rbipy o (P50

enbodi nents, the reaction of step (iv) is conducted at suitable
tenperature, such as between about 0 C and about 100 'C. [00212] The present
invention is also directed to a nethod of making a pol ypeptide of fornul ae
(rn)y, (), (rvy, (v, (Vi), or (Vil), or any subsets thereof, conprising
the steps of: (i) providing a bis-amno acid of the fornmula: WO
2008/ 121767PCT/ US2008/ 058575 0 Re Li L2
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(Re)(R% (A) (ii) providing an amno acid of the fornmula: (B) (iii)
providing an amno acid of the fornula: TaO Re MRb (Re),, "), (C wherein
K, LI, Layolkbodei7éRb, le, Re, le, x, and ar e def i nedpralvaseooansssher ei n;
(iv) providing at | east one additional am no acid:, (v) coupling
said am no acids of fornulae (A), (B), and (C) with at | east one additional
am no acid of step (iv) to provide a Hol ypeptide of formulae (1), (1-a), or
(I-b); and (vi) treating heplype%ide of step (v) with a

catal yst. 1002131l n certain ephd »othe reaction of step (iv)
conprises a suitable coupli ng r a sui t abl e base, a suitable nmedium

and/or is conducted at a suit ature. [00214] One of ordinary skill
inthe art will realize that \? %/f catal ysts can be

(A-1).

wherein Ly, Ly, R®, RS, R, and R are as defined and described above and herein.
[00194] In certain embodiments, a bis amino acid of formula (A) has the formula:

R? 0]

/ N\ (A-2).

wherein Ly, Ly, R®, R®, and R are as defined and described above and herein.

[00195] Exemplary amino acids of formula (A) include, but are not limited to, those as
depicted below, wherein R*, R', and R® are defined above and herein. In certain
embodiments, R* is hydrogen, and R is a suitable amino protecting group. In certain
embodiments, R* is hydrogen, and R' is —Boc or —Fmoc. In certain embodiments, both R?
iand R are suitable amino protecting groups. In certain embodiments, both R* and R are

hydrogen. In certain embodiments, R® is hydrogen.

Exemplary amino acids of formula (A).
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utilized in step (vi) of the above nethod. Selection of a particular
catalyst will vary with the reaction conditions utilized and the functi onal
groups prweends/izmethe particul ar peptide. In certain enpouiusermsdsssvhe
catal yst of step (vi) is aring closing netathesis (RCM catalyst. In
certain enbodi nents, the RCM catal yst is a tungsten (W, nolybdenum (M),
or ruthenium (Ru) catalyst. In certain enbodi ments,Rthe catalyst is a
rut henui m cat al yst. Suitable RCM gat al gsts enpl oyabye byl t hegabove
synthetic nethod gncl gde catal ystd arelas depict o~

2008/ 121767PCT/ USR008/|058575 beleW sRiescribeq i nysee Grubbs et al.,
Acc. Chem Resg+ 1 . )
Organonetal lics ( 1 1645; Glli ) n Letters (2005)
46: 2577- 2580; Furstnen etal., J. . (21999) 121:9453; and Chem

catal yst is a Sghrock catal yst chrock
catalyst is s
Mo (C F2)9CH3 H Ph Schr ock [00216] In certain
enbodi nents, the RCM catalyst is a Gubbs catalyst. In certain enbodi nents,
the G ubbs catalyst is selected fromany of the foll ow ng: PCy3

Methods of Synthesis

[00196] The present invention is also directed to methods of synthesizing stitched and
unstitched inventive polypeptides.

[00197] The synthesis of an inventive polypeptide first involves the selection of a
desired sequence and number of amino acids and amino acid analogues. As one of ordinary
skill in the art will realize, the number, stereochemistry, and type of amino acid structures
(natural or non—natural) selected will depend upon the size of the polypeptide to be prepared,
the ability of the particular amino acids to generate a desired structural motif (e.g., an alpha-
helix), and any particular motifs that are desirable to mimic (for example, a p53 donor helical
peptide).

[00198] Once the amino acids are selected, synthesis of the inventive polypeptide can be
achieved using standard deprotection and coupling reactions. Formation of peptide bonds
and polypeptide synthesis are techniques well-known to one skilled in the art, and encompass
both solid phase and solution phase methods; see generally, Bodanszky and Bodanszky, The
Practice of Peptide Synthesis, Springer-Verlag, Berlin, 1984; Atherton and Sheppard, Solid
Phase Peptide Synthesis: A Practical Approach, IRL Press at Oxford University Press
Oxford, England, 1989, and Stewart and Young, Solid phase Peptide Synthesis, 2nd edition,
Pierce Chemical Company, Rockford, 1984, the entire contents of ecach of which are
incorporated herein by reference. In both solution phase and solid phase techniques, the
choice of the protecting groups must be considered, as well as the specific coupling
techniques to be utilized. For a detailed discussion of peptide synthesis techniques for
solution phase and solid phase reactions, see, Bioorganic chemistry: Peptides and Proteins,
Hecht, Oxford University Press, New York: 1998, the entire contents of which are

incorporated herein by reference.
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X1/ 4,

_"Ru X PCy3 X = d; Br; I Cy = eyel ohexyl Benzylidenebis-

(tricycl ohexyl phosphi nc)-di chl ororuthenium (X = C ) Benzyli denebi s-
(tricycl ohexyésphosphi nc) - di br onor ut heni um (X = Br) BenzyCrasp@siosss?s
(tricyclohexylphosphine) diiodorutheni um (X =1); Ms"--NN---Mes X =

Br;

R = cycl ohexyl. (Qy); benzy

1,3- (B| 1P HA9d; tyll)1 %ﬁﬁ%e&&’félmﬁ}tw{‘? : PH*)G?CEOE}E’F%?S& %%Wémhﬁé? AyIthgses of an

(t ri cyghahexy! hiide) dlﬁttfﬁln HA9e(n IEHHhONGXYI, is a well-known
g (F ene |bro % ﬁ ? ﬁ

1,3-(Bis(nesit

azolld nyl i eny ylene) (tr

cycl ohezglinphie sﬁulm the)qousthmtmnmﬁ po(ypvepﬁld¢s R An ceyahplhaxybl)ltlmphase synthesis
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repeating steps (3) to (4) until a desired polypeptide 18 obtalned wherein at least two of the

amino acids coupled at any of the above steps cach comprise at least one terminally
unsaturated amino acid sidechain, and at least one a,a—disubstituted amino acid comprises
two terminally unsaturated amino acid side chains. During the course of the above synthesis,
various parameters can be varied, including, but not limited to placement of amino acids with
terminally unsaturated side chains, stereochemistry of amino acids, terminally unsaturated
side chain length and functionality, and amino acid residues utilized.

[00200] In certain embodiments, the method comprises a solid phase synthesis of an
inventive polypeptide. Solid phase synthesis, as mentioned above, is a well-known technique
for the construction of polypeptides. An exemplary solid phase synthesis comprises the steps
of: (1) providing a resin—bound amino acid; (2) deprotecting the resin bound amino acid; (3)
coupling an amino acid to the deprotected resin-bound amino acid; (4) repeating steps (3)
until a desired peptide is obtained, wherein at least two of the amino acids coupled at any of
the above steps each comprise at least one terminally unsaturated amino acid sidechain, and
at least one a,o-disubstituted amino acid comprises two terminally unsaturated amino acid
side chains. During the course of the above synthesis, various parameters can be varied,
including, but not limited to placement of amino acids with terminally unsaturated side
chains, sterecochemistry of amino acids, terminally unsaturated side chain length and
functionality, and amino acid residues utilized.

[00201] After a desired polypeptide is synthesized using an appropriate technique, the
polypeptide is contacted with a specific catalyst to promote “stitching” of the polypeptide.
For example, the resin-bound polypeptide may be contacted with a catalyst to promote
“stitching,” or may first be cleaved from the resin, and then contacted with a catalyst to
promote “stitching.”

[00202] Thus, in one aspect, the present invention is directed to a method of making a

polypeptide of formulae (I), (I-a), (I-b), or (I-¢) comprising the steps of:
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R = cycl ohexyl (Cy); phenyl (Ph) R = nmethyl; phenyl NMe2Cl1 Cy C1% Ru Cl-
[7-%,-"R'. Cy Cl eCy 100217]In certain enbodi nents, the RCM catalyst is a
G ubbs- Howeydaes/eateal yst. I n certain enbodi nents, the G mrobaskiwsoysias
catalyst is selected fromany of the follow ng: PCy3 Wes-1"&,, NVves H

\Riu=cl 1002181lIn certain enbodinents. the Rq:l\/lcatal st is selected from
any of the foll Ovﬁ)riﬁqvid%gab?s—amqno aCQd of therftorrnu a: Y

R? O

Rf/N o~ K

L] L,
(R%), > ( (R9),
/2N
/4’ 4 \, ‘\\\

(A)

(i1) providing an amino acid of the formula:

v

R 'K
\%m
(B)

(iii) providing an amino acid of the formula:

ro
N R®
~
N
M RP

(R°>x\/>/

2
(©

wherein the variables K, Ly, Ly, M, R*, R®, R, R®, R, x, and T---——___- are defined herein;

(iv) providing at least one additional amino acid; and

(v) coupling said amino acids of formulae (A), (B), and (C) with at least one
amino acid of step (iv) under suitable conditions to provide a polypeptide of formulae (I), (I-
a), (I-b), or (I-¢).
[00203] As used herein, the phrase “providing at least one additional amino acid” refers
to providing at least one natural or unnatural amino acid structurally different than a
compound of formulae (A), (B), or (C). The above synthetic method may employ any and all
known amino acids in order to generate a polypeptide of any one of formulae (I) to (VII), and
subsets thereof. In certain embodiments, the amino acids employable by the above synthetic
method are defined and described herein.
[00204] In certain embodiments, step (iv) provides at least two additional (i.e.,

structurally different) amino acids. In certain embodiments, step (iv) provides at least three
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mes--N'li-mes G\ 1 Blechart Catalyst; WD 2008/ 121767PCT/ US2008/ 058575
Furstner Catalyst [00219]1t wll also be appreciated, that in addition to
RCM cat alwets(s/aitser reagents capabl e of pronoting car beoTasedsnsszend
formati on can al so be utilized. For exanple, other reactions that can be

utilized,, jnclude, but are not ed to pal]l dlumcoulln tlons
transi t4dgiiional PngAC yz]é‘oceéﬁaB’sgmg?f{]@FmﬁgStFléé’é’ iPEMddes gt degs ﬂ %016 JtioRgs

(term ra%hlnélh&apyﬁhec%haln o%h&ﬁ? %}p |S Qéﬁ&é@a@?éa?ﬁ{i\}@’aﬁﬁﬁ?onalndfﬁ% Qpis ! 'gn

addi tion reactions, Ki shi (Furstner et al

Chem 96062051996, Inlcﬂe&ainl@ﬁh@u)nemsuﬁtbp rﬁg) rfeahetrl iopledesThuosjdinghe mppdfbwimcalt e
reactive. ieties are i ncor por at to desi red,.am no acj.ds. o

ot S PSR R R R SR o SR e G S R nher
condi t '1ﬁﬂ§dés%r§\tlﬁﬁ%ta e%htié 6&hﬁ1951ng'1me§s‘t' Qsa%ﬁﬁ@ REid$t Bl crtaBAdrhiydiBEntd s@e%s' red

secondary structure. 0220] I n certain enbodi ments, a conpound of formul a
(B) hadivphiirther melutes rprgj@dlng a peptide comprising at least '3 amino acids. In certain

embodiments, step (iv) further includes providing a peptide comprising at least 4 amino
acids. In certain embodiments, step (iv) further includes providing a peptide comprising at
least 5 amino acids.

[00206] In certain embodiments, the at least one type of additional amino acid of step

(iv) corresponds to the formulae:

R, R R* R, R
RE ; 0 N 2 0
R S
R? ‘o) or R R 0O
wherein R’, R, R?, R, and R are defined above and herein.
[00207] Different amino acids have different propensities for forming different

secondary structures. For example, methionine (M), alanine (A), leucine (L), glutamate (E),
and lysine (K) all have especially high alpha-helix forming propensities. In contrast, proline
(P) and glycine (G) are alpha-helix disruptors. Thus, in certain embodiments, the at least one
amino acid of step (iv) refers to a group selected from alanine, arginine, asparagine, aspartic
acid, cysteine, glutamic acid, glutamine, histidine, isoleucine, leucine, lysine, methionine,
phenylalanine, serine, threonine, tryptophan, tyrosine, and valine.

[00208] In certain embodiments, the above reaction of step (iv) further comprises the
use of a coupling reagent. Exemplary coupling reagents include, but are not limited to,
benzotriazol-1-yloxy—tris(dimethylamino)-phosphonium  hexafluorophosphate ~ (BOP),
benzotriazole—1—yl-oxy—tris—pyrrolidino—phosphonium  hexafluorophosphate  (PyBOP),
bromo—tris—pyrrolidino  phosphonium hexafluorophosphate  (PyBroP), I1—ethyl-3—(3—
dimethyllaminopropyl) carbodiimide (EDC), N,N'-carbonyldiimidazole (CDI), 3-
(diethoxyphosphoryloxy)-1,2,3—benzotriazin—4(3H)—one (DEPBT), 1-hydroxy—7-
azabenzotriazole (HOAt), 1-hydroxy—7-benzotriazole (HOBt), 2—(7—aza—1H-benzotriazole—
1-yl)-1,1,3,3—tetramethyluronium  hexafluorophosphate ~ (HATU), 2—(6—chloro-1H—
benzotriazole—1-yl)-1,1,3,3—tetramethylaminium hexafluorophosphate (HCTU), 2—(1H-
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(B-1) wherein K, Ra, le, Re, and Rf are defined above and herein.

[ 00221]In certain enbodi nents, a conpound of fornmula (B) has the fornul a:
Re RbK (Bvd)2oosmretsei n K, le, Re, Re, and Ware defined abous2esos43es ei n.
1002221 n certain enbodi nents, a conpound of fornmula (C) has the fornul a:

WO 2008/ 121767PCT/U 2008/ 058575 C- 1) wherei M Ra, Re, nd
ar edef i i8I laKd- gﬁé —teiramsdapriyng e Pesafhosmpbeshaient QHBEUioana?er of

for mul aazﬁ@nz@@ﬁzél@—el—Elﬂr—m,ﬁ',l\ﬂefgrén%tﬁﬁmfonium tetrafluoroborate (TATU), 2—(1H-
benzotriazole—1-yl)-1,1,3,3—tetramethyluronium tetrafluoroborate (TBTU), N,N,N',N'-
tetramethyl-O—(3,4—dihydro—4—-oxo0—-1,2,3—benzotriazin—3—yl)uranium tetrafluoroborate
(TDBTU), and O—(N—-succinimidyl)-1,1,3,3—tetramethyl uranium tetrafluoroborate (TSTU)).
[00209] In certain embodiments, the above reaction of step (iv) further comprises a
suitable base. Suitable bases include, but are not limited to, potassium carbonate, potassium
hydroxide, sodium hydroxide, tetrabutylammonium hydroxide, benzyltrimethylammonium
hydroxide, triethylbenzylammonium hydroxide, 1,1,3,3—tetramethylguanidine, 1,8—
diazabicyclo[5.4.0lundec—7—ene  (DBU), N-methylmorpholine, diisopropylethylamine
(DIPEA), tetramethylethylenediamine (TMEDA), pyridine (Py), 1,4-
diazabicyclo[2.2.2]octane (DABCO), N,N—dimethylamino pyridine (DMAP), or
triethylamine (NEts).
[00210] In certain embodiments, the reaction of step (iv) is carried out in a suitable
medium. A suitable medium is a solvent or a solvent mixture that, in combination with the
combined reacting partners and reagents, facilitates the progress of the reaction therebetween.
A suitable solvent may solubilize one or more of the reaction components, or, alternatively,
the suitable solvent may facilitate the suspension of one or more of the reaction components;
see generally, March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,
M.B. Smith and J. March, 5" Edition, John Wiley & Sons, 2001, and Comprehensive
Organic Transformations, R.C. Larock, ond Edition, John Wiley & Sons, 1999, the entire
contents of each of which are incorporated herein by reference. Suitable solvents for include
cthers, halogenated hydrocarbons, aromatic solvents, polar aprotic solvents, or mixtures
thereof. In other embodiments, the solvent is diethyl ether, dioxane, tetrahydrofuran (THF),
dichloromethane (DCM), dichloroethane (DCE), acetonitrile (ACN), chloroform, toluene,
benzene, dimethylformamide (DMF), dimethylacetamide (DMA), dimethylsulfoxide
(DMSO), N-methyl pyrrolidinone (NMP), or mixtures thereof.
[00211] In other embodiments, the reaction of step (iv) is conducted at suitable
temperature, such as between about 0 °C and about 100 °C.
[00212] The present invention is also directed to a method of making a polypeptide of
formulae (IT), (IIT), (IV), (V), (VI), or (VII), or any subsets thereof, comprising the steps of:

(1) providing a bis—amino acid of the formula:
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X.N (C2) wherein M Ra, Re, Re, and Ware defined above and herein.

[00224] Exenpl ary ami no acids of fornulae (B) and (C) (corresponding to

am no aciwe stiniwne term nal ly unsaturated side chai n) pcmaiseads/osdsas ar e
not limted to, those as depicted bel ow, wherein R2, Rf, and Re are defined
above and herein. In certain enbodinents, R2 is hydrogen, and Rl is -Boc or
-Fnoc. In certain enmbodi ments, boRh | e @nd Ware hydrogen. In certain

enbodi ments, Re is hydrogen. [002i5] I'n ertal n enbodi ments, an am no acid
of fornmula (B) is an R—conflgur;slic)e\I a S. In certain enbodi nents, an
R-configurated am no acid of f 8r mul ])B a amno acid.acid. In certain
enbodi nents, an amno acid of for Ia% is an S-configurated am no acids.

In certain enbodi ments, an S-dBiki qurajetRani no acid of formula (B) is an
amno acid. acid. In certain enbg an amno acid of fornula (B) is
racemc. In certain enbodinents, ids of formula (B) are a m xture
of D- and L-am no acids. [00226] am acid. amno acid. amno acid. am no
acid. In certain enbodi nents, an am no acid of formula (C) is an

R-confi gurat ed | riigprovadimg anotiorseitt of thaforRubonf i gur at ed ami no aci d of
formula (C) is a In certain certain enbodi nents, an amno acid of fornula

(C is an S-configurated In certai]fl odi nents, an S-configurated am no
acid of formula (C) is an In certanQce ai prenbodi nents, an ami no acid of
formula (C) is raccmc. In certaﬁn odi’rrents amino acids of formula (O

are a mxture of D and L-amino ackds. K wo 2008/ 121767PCT/ US2008/ 058575
Exenpl ary am no aci ds of fornul ae (B) éﬁﬁx( O Ra

(B)

(iii) providing an amino acid of the formula:

'%k
(R°)x

(©

wherein K, Ly, Ly, M, R?, R®, R®, R®, R', x, and T----—---- are defined above and herein;

(iv) providing at least one additional amino acid;

(v) coupling said amino acids of formulae (A), (B), and (C) with at least one
additional amino acid of step (iv) to provide a polypeptide of formulae (I), (I-a), or (I-b); and

(vi) treating the polypeptide of step (v) with a catalyst.
[00213] In certain embodiments, the reaction of step (iv) comprises a suitable coupling
reagent, a suitable base, a suitable medium, and/or is conducted at a suitable temperature.
[00214] One of ordinary skill in the art will realize that a variety of catalysts can be
utilized in step (vi) of the above method. Selection of a particular catalyst will vary with the
reaction conditions utilized and the functional groups present in the particular peptide. In
certain embodiments, the catalyst of step (vi) is a ring closing metathesis (RCM) catalyst. In
certain embodiments, the RCM catalyst is a tungsten (W), molybdenum (Mo), or ruthenium
(Ru) catalyst. In certain embodiments, the RCM catalyst is a ruthenuim catalyst. Suitable
RCM catalysts employable by the above synthetic method include catalysts are as depicted
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IVO..... 111 Ra0..",, eRR O IRFOMe Re 100227]1n anot her aspect, the
present invention provides a nethod of synthesizing an inventive

pol ypept iwe 20ampuicsi ng t he steps of: (1) providi ngca/usedososssds number
of ami no acids conprising (i) at Ieast two am no acids, each conprising at

| east an e nal |l y_unsaturate aci d sidechain,_ and (
2008/ 12@%?@% 35@59@5 s aﬁeA s (B PP ot B 4&914?8) é%é dPat.
conpri A% §10s ltse rS'Eh eY all n@/ggtfd%f?z%ﬁz@zc@ml @@)310!6?455 (A39iGRA8; Terranedrok 2)

coupling the Sel ecte nunb am no aci ds together to generate a first
pept i dejerrarsd2005) 46:2X73)2380g&uistngr thad., /i Amt Chept Sae(MOPh1 2 : 3463t ald €heat al yst

aci 0 o (OU) GTERSETRE 58 oRE” RERaE Gy el RS o our i ey by ° "0

unsat urafeggicam no acid side chains” is specifically excluded. O d|V|nyI
amno acid In certain enbodi nents, each termnally unsaturated am no acid

si dechd0®214 r edot Govteint mpﬂmhﬁg tled BﬁMgsatﬁéysétih@sS@hrocrlﬁ cgtelystailp certain
enbodine u able r|n La eS|s catalyst. In

cor vai oBiRuRrG RS PR T Sleclsd Rk bRl RISy Gener at e a

| east two cross- Ilnked rings by the above met hod. Dependi ng upon the nature
of the selected am no acids their specific location in the peptide
chain, stitched peptides of t gf resent invention may conprise at |east 2,
3, 4, 5, 6, or 7, cross- Ians and’ may conprise one or nore

constitutional /structural |soﬁﬁrs @F.e., conpounds with the sane nol ecul ar
wei ght but havi ng dﬁ@?ﬂmmn@002ﬁnectlygty) For exanple as depicted in the
foll ow ng Schene, in eepi@i.no nmbodiment s, tandem " stitching"” of a

pol ypepti de of fornula (I-c), astdeSeri bed above and herein, provides three
possi bl e stitched productsndestgaated here| I::ﬁ;_4iﬂ and (1X),
wherein K, M L1, L2, le, Rb, Re, Re, ﬁAA%é%&N ﬂé& A S N o B

y, z, u, ¢, and v, are as defined hereln

[00216] In certain embodiments, the RCM catalyst is a Grubbs catalyst. In certain

embodiments, the Grubbs catalyst is selected from any of the following:
PCyS

X /y, ’//

,U_

PCy3

X

X=CLBr; 1

Cy = cyclohexyl
Benzylidenebis— (tricyclohexylphosphine)—dichlororuthenium (X = Cl)
Benzylidenebis— (tricyclohexylphosphine)-dibromoruthenium (X = Br)
Benzylidenebis— (tricyclohexylphosphine)—diiodoruthenium (X = I);

N N
Mes™ “~Mes
H
X”/I”R
u—
x” |
PR5
X=Cl;Br; 1

R = cyclohexyl (Cy); phenyl (Ph); benzyl (Bn)
1,3—(Bis(mesityl)-2—imidazolidinylidene)dichloro—(phenylmethylene) (tricyclohexyl—
phosphine)ruthenium (X = CI; R = cyclohexyl)
1,3—(Bis(mesityl)-2—imidazolidinylidene)dibromo—(phenylmethylene) (tricyclohexyl—
phosphine)ruthenium (X = Br; R = cyclohexyl)
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[00229] I n certain enbodi nents,

stitched product as a preferred product.

product " wefesssi2is70one constituti onal

t he above synthetic nethod generates one

As used herein a "preferred
i somer present asPCHAISKEYSOF8575

consti tuent

in a m xture of

i soners.

In certain enbodi nents,

a "preferred

onponent in at

product” _refers t ne .constjtuytional isonmer present as a
| east albdtPI¥HesIB5, 1Y ol dmadidensapiopsofpheryinc s e Hgog clbeay g% or 99%
of an irbemiROrWRSHiYR X 7 Iy Reeeydehexghbodi ments, the preferred product

cor r es pohdBixmesityboapiouderobfliny bdengldicklpto—thhenylogsddich certai n enbodi nent s,
nest ed ((rephgnylphasphmeguthehiui) (X siCloRerphappl)i ng (e.g., formula (IX))

cr oss- | I, M(Bik(mpeadiie 2 sinddezolit imtidgredd cldb®—(ghengletctigileneg nbodi nent s, nest ed

WO 2008k 7@ IRSphidSROBSAIABEETS (I LR & benkyy;mul a (V111)) or overlappling

(e.qg., formula (I )§F)=&\ross-l i nked products arc not generated fromthe
reaction. Tandem ystitghi ng" of a (3] ypgptide of formla-(l-c) and/ or
and/ or Mes H'V'es Cla,, R Mes—N..N~Mes
Clu,, a”” Tu_ __ P i
= X O
| : R sl S N PR

PCy3
R = cyclohexyl (Cy); phenyl (Ph)

R' =methyl; phenyl

| cP
Cy. |
Cy\ | \F’

o
&)\Br

NMe,Cl

& H H P, Ph
Cly, " Cl “hy, 7_< /I/m,,,
Ru—— JRu—— /
e A=) D
P : J
(|: ¢y | ey PYEZ%RU_\
N\ Y Cy _ = pyridin
P N T \CI Ph gﬁ = gﬁ:nyle
| CIMe,N Py
[00217] In certain embodiments, the RCM catalyst is a Grubbs-Hoveyda catalyst. In
certain embodiments, the Grubbs-Hoveyda catalyst is selected from any of the following:
PCy3
cl
/,,///I'Ru_ ]
cl T MBS’"N\C«-N"’“MES
il H
S,
) fﬂi:('}
< G
nu.r.{}-‘m‘{\
[00218] In certain embodiments, the RCM catalyst is selected from any of the following:

Mes~N. __N—Mag
(I
*

Blechart Catalyst;
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[ 00231] The above synthetic nmethod may be further nodified to include at
| east three cross-|linking staples by: (1) providing a sel ected nunber
of nat ur avoanounmmtur al am no aci ds, wherein said nunbercrarspoosdssrs (i) at
| east four am no acids, each conprising at |east one termnally unsaturated
am no acid sidechain, and (ii) at |east one a,a-disubstituted am no acid
conprising two # -'naIIy unsaturated:gﬂsna aci.d side chains; (2)

ci

coupling the s ed nunber of am no d&;t jether to generate a first
peptide; afd (3) treating the finrst Yy de with a suitable
catalyé%a,[oo Addi tionally, the abovg sy»tha ic nethod may be nodified
to incl| “a 5t three cross-1inkin st'lil-s by: (1) providing a
sel ected unbe éf f nnat ur al ami™6 -Cld$$ mhergtq @ald nunber
conprises: (i) at | eadYeolxsh aMlngndci ds, each conpri &isHr ratalyskt one

ter m nghhy19) WO 21@%11%%7667 B ey%eoﬁ{a%%acﬁuymatmmt@a@alm rmha%gigems

sidechain, and (ii) at |least two a, a-di substituted am no acids, each
conpr i siapaple mbpmoerqmmaambpnwasmmb(mdefdﬂamqmosaa@m b Mélzedhﬁom sxample, othey 2)
couplin

ect Q_aci.ds to rate first
popbi ddfads 76 68 B MPRE oS TR B g B Byl SIS ichl
cat al ystansitiof Zﬁéia,lTMa@inc&omubhﬁgama@ﬂenst Pidabsl Souplingd (terniteilnodthates),
provided as exanples only, and are not intended to limt the scope or
i nt ent tydrazieomties eliermind) eHkynsh), Iﬂ@eeophle@e#ﬁdltiqiilvéqii@‘il@ﬁ cpa BBl exkeny and

7 or oaT P R IR Rh o PRECEIYR et D IE %y s Erutine aionds v

above aﬁnmpﬂ&cqqﬁqﬁQM$rmmnﬁgnﬁmauﬁonémbmhamﬂpmakwymunﬁaﬁuﬂaﬁ&ﬂoammmmmac|d
si dechai ns are o) |ncorporated into the poJypeptide chain in order %

provi demPrial ARne eActisnand yhaintis Repifeds S eisciRgith S cactinB swondiions gy eftect
term naldiyni 5%&&'&%%@{ Q%ﬁé’dtf& o@‘%e&?ed's@céd&%aﬁﬁﬁi%t&é ane as, or same side
of the polyp ptl I'n as, each other I n any diven conformation of the
pol ypedf0229] Updn cbntaatenﬁ)nﬂlmﬂmd’l agospdtmbéfdonatlalBrbas thhrésmupr oxi mal si de
chains react with each other via "stapling" to provide a stitched,
conformationally stabilized, polypeptide. In certain enbodi nents, the

pr oxi mal ternlnally unsat ur at ed S|d chalns_are arranged such that the
resulting "staple" does not |nte¥fe) wi th the biol ogical/therapeutic
activity of the stitched inventive®pol ypeptide.

RNk
R?
(B-1)
wherein K, R%, R, R¢, and R are defined above and herein.
[00221] In certain embodiments, a compound of formula (B) has the formula:
U
RP K
N
(B-2)

wherein K, R%, R, R¢, and R are defined above and herein.

[00222] In certain embodiments, a compound of formula (C) has the formula:

80



Addi tional Synthetic Mdifications [00235]After "stitching” of an inventive
pol ypepti de, as described above, the nethod may further conprise additional
synt het i cwondesiizemti on(s). Any chem cal or biol ogi cal medirfusec@Biosss7smay be
made. I n certain enbodi nents, such nodifications include reduction,

oxi dation, and nucl eophilc or electrophilic additions to a functional group
(e.g., a double bond provided fronﬁp netat hesis reaction) of the cross-1link
to provide a synthetically nodifiedsti cthﬁponpeptide. Q her
modi fi cati ons may include conjug&tio H & stitched pol ypeptide, or a
synthetically nodified stitched pol™peptide, with a biologically active
agent, | abel or diagnostic agent an gre on the stitched pol ypeptide
scaffold, e.g., such as at the m nus of the stitched pol ypeptide, the
C-termnus of the stitched pol ypept\ide, on an amno acid side chain of the
stitched pol ypeptide, or at one or trore nodified or unnodifed stitched
sites (i.e., to a staple). Such nodi {¢qation may be useful in delivery of
the peptide or biol ogically active agent to a cell, tissue, or organ. Such
modi f i cehdronMny Ral Rownd & arcadofjacd ppvicand hpegit.i cul ar type of cell or

ti ssue. 008/,121767PCT/ US2008/ 058575 361, T i ertain
trmod: 1t 00 E G T orRRRRS  RERE I AP REN D Tay e BERARLY 1

treating the polypeptide of step (w) wth a suitably reactive agent under
suitable conditions to provide a s E;E#ﬁicaljy modi fied stitched

pol ypeptide. [00237] One of ordinar { U*ﬁ the art will appreciate that a
w de variety of reactions, conditignis,~gand "suitably reactive agent(s)" nmay
be enpl oyed to pronote such a transfornmation, therefore, a wide variety of
reactions, conditions, and reacti Vg agents are envisioned; see generally,
March's Advanced Organic Chem stry: Reactions, Mechani sns, and Structure,
MS. Smth and J. March, 56 Edition, (@&hn WIley & Sons, 2001; Advance

Organic Chem stry, [Part B:. ;Reactions and nt hesi s, Carey and Sundberg, 3'd
Editi on",thﬁ?l_Bﬂ\an#PrRésg’ aﬂg\ﬁf‘?@r‘%ﬁni‘g%‘?veé’ﬁ %ﬁ?ﬂﬁ)r ehensi ve Organic
Transf qpoEi4) ons, ERnfplark-ahReK acids oErhlLRB(BY RN ( (‘ﬁ@Mes%o{ﬁ'@iﬂ@ to A99D adidle

entirety of ‘each of which is hereby incorporate erein by reference.
Exenpl aryh bsuictmblally nesattiated sadpecitast) indyddydubmyg regdntited dacthoseeaswleptetel

mul ti pl.e, bon e. q,a d e or.triple bo ..In_certain odi megt s,

oui t aby einct g d R S5rbld Misedtibinn, "o THE SoRtrgeR T Rpe
bond, fiRtrseaNIHdER" ¥i-Bod oRYHHRYENALE@N cHOHInRntD BothRUEQKRF @i IRArdgerno- or
di-), am nation, halogenation, cycloaddition (e.g., cyclopropanation,

azi ri dilpaeiten cmbpabaaniy, Rom) hydssgenmer cur ati on, and/ or a hydroboronati on
reacti pr qyi | lized .si e r goubl e ' ne of
ordinaﬂgﬂééﬁll ﬁﬁ %%%ﬂhéﬁﬂ§%h§9§13§fﬂyﬁégg@g%fgggmﬁhQ@%gh%b§£8ﬁgiErl%gd

t r ansf aimiiad iacids. M kértdinemdddideents) as tA-codlgutdta@Baramoprid bf Srivutad(B)Hea D-
particular stabilized structures and the desired biologlcal i nt eracti ons;
such f HERe @6kl i {1 68t3imcmbedimenty, &y emiigtaqiq #f degnuly (Bhytap gespnfigyrtsd or
acycl i . Ghe | . St . ; i tphatic;
ol 1 R B o S By e SR e BE B <

het er oaniphatidc ; Insedostn tmabetimontsums atngto said ef famydly (Bubstac¢mice dinogertain

unsubsti tuted heter.oaryk, bstituyted or. unsubstituted.acyl.; substituted or
nsubst A BLERETY crug rei Lo BT b (HhS5 TG 6L Pr Bebh HHih S Ubst |t ut ed or
unsubstppaiegd t hhlertalBbBboGNRAR; afiakliRe a8l SOTormTNEC) AX8h RAAFFLNFAQXO.
[00238] I n anot her aspect, in certain enbodiments, the above nmethod further
conpr i swwno acid. In certain ¢rpbadymenteatn Reponfigurpisdyapape iadid offfosnelp (Dily aPt h a

suitably .reactjive agent t rovide a syntheti | | 1fied sti he
ol v aotiing acid v SRR chiboBfutont A LAt f e AT b EfrEfaged
pol ypepinife abild. SheRrthMi doibotlidabnta, i Qo Ghtby ameid ¥E8d 30 €L (@) RVAndE- a

nodi fied stitched pol ypeptide conjugated to a biologically-active agent.
[ 00239]4Rtine ednplnecerial gRbrdBENtE s eming #ri¢ of feinle b reemis; hertabove

et e FS it Ao ee AR T AR AP Bnd poaminapride oot 16 agent

to provide a stitched peptide conjugated to a biol ogically-active agent.
1002401l n anot her aspect, in certain enbodi nents, the above nethod further
conpri ses (vii) treating the polypeptide of step (vi) with a
suitabl e reagent to provide a synthetically nodified stitched pol ypeptide,
and
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(viii) treating the nodified stitched pol ypeptide of step (vii) with a

di agnostic agent to provide a nodified stitched pol ypeptide conjugated to a
di agnost iwoagenit2176¢700241] Furt hernore, in anot her aspect PCIrUSC@Bss8snAs

enbodi nents, the above nethod conpri ses: (vii) treating a
stitched peptide of step (vi) with a di ostic agent to provide a stitched
pept i deE’('%‘Hﬁﬁ'@’a'i“@H“’t%f‘%’P ifagnytaei(B) ag%ﬁ&? [ 00242] Conj ugati on of an agent
(e.g., a label, a diagnostic agent, a biological ky active agent) to the
inventive pol ypepti de may be achi g4ed gn a varietly of||different ways. The
agent may be covalently conjugated, difectly or. MNadi éL&? to the

pol ypepti de at the éﬁte f stapli oFhei N L, nds or the C-term nus
of the pol ypetide chain At genati wie LNE agent} nay ‘be noncoval ent |y

conj ugat ed, direcRly i to the polypeptide at the site of
stapling, or to the of the pol ypetide chain.

I ndi rect coval ent cghjugation is or nore coval ent bonds.

I ndi rect noncoval e conj ugationilis by neans one or nore noncoval ent
bonds. Conjugation may al so be via a conbination ofRﬁontpovalent and

coval ent forces/bonds. The agent may al so be conjugpted |t hrough a coval ent
or non-coval ent |inking group. [00243] i . Re used in the
conj ugation of a ﬁrolo ically acti aggnt d/ oR di ﬁﬁt c agent to the

i nventive pol ypepty de firesgst i nenthen. ~8uch bonds|i ncl'ide amide Iinkages,
ester |inkages, Rili s i doTi nkages, " cafeon- car bon bonds, carbamat e,
carbonate, urea, hydraWede, and the|like. In sone(enbodi nents, the bond is
ftions (e.g., enzymatically cleavabl e,

cl eavable with aAigh or lowpH, Wth heat, |ight, ultrasound, x-ray, etc).
However, in sonejenbodi nents, the’ bond is not clieavabl e. Conbi natori al

It will also be appreciated

téWﬁ?nus or

above can al so'be applied to €onbinatorial synthesis of inventive

pol ypepti des. Although conbinatorial synthesis tgehnigues can be applied in
solution, it is WO 2008/ 121767PCT/RJS2088/ 058575 nore fypi cal that
conbi nat ori al techni ques_arc perfdrmed|on th|%QN. é&Rﬁsing
split-andpool technﬁhueso Dur i ng; of“th natorial synthesis,
various paranmeters gan be valgeed, but jnot Timted to placenent
of amino acids w Rh t 'néf]y unshat urated side ghains, stereochem stry of
am no acids, termnafly dnsaturat side chain {ength and functionality,
and amno acid residues utilized{f [00245] The present invention, in one
aspect, provides hods for thellsynthesis of//ibraries of novel inventive
pol ypepti des, as described above, conprising (1) prgvidiyng a collection of
resi n-bound am no acids; (2) &protecting each of sajd rdsin bound am no

—_

acids; (3) separating said collectRdn depr ot ect, bRund ami no
acids into n equaﬁfpor i ons, mhere%n n jlepr ent &'t Hnﬁ%r of different
types of am no acips ta_be @@uplm@} odpl i ng of feach of 11 types of

am no acids to Rfe agtd; (5) co ning each of the n
portions together; repeating steps (2)-(5Y until a desired

pol ypeptide i s obtai ned, wherein | east two of tlhe am no acids coupl ed at
any of the above

side chains. After a

t he resin-pound pol ypepti de may be
contacted with catalyst to "stitching," or may first be cleaved
fromthe resin, and then contacted with a catalyst to pronote "stitching."
10024611t will be appreciated by one of ordinary skill in the art that the
li braril@822f conpounthsr hepechghe prebértiimenntior poerddgsya stethedt afr yathssimingean
further. di¥ersifieqkﬁt ﬁg@@ific Hunctjonal noi eties after the desired

st abi | i'2EdSt POCPHRES ] r?%ﬁ%ﬁfeﬂﬂ9‘exanple, free or latent am no acid

functional i tilpprd@dink@ $HlacRIdShirhBs, ofodmidblRIdRaddnyRlsingo(i) adtbabi @akinyho T ree
or latent functionality present on the cross-linkers may be diversified. In
part i cUiCHls| gachreurisEg drpstone rsunglly ynsetusried emipepiced sidpehaly @pdghl i city
of stabilized structures nay be increased by the introduction of hydroxyl
noieties. As one of ordinary skill in the art will realize, the

di versification reactions wll be selected to introduce functionalities
conpatible wth the particul ar stabilg2zed structures and the desired

bi ol ogi cal interactions, and these functionalities include, but arc not
limted to hydrogen, cyclic or acyclic, branched or unbranched, substituted
or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
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WO 2008/ 121767PCT/ US2008/ 058575 Met hods of Use 1002471The present invention
provides a nethod of treating a disease, disorder, or condition conprising
adm ni st ewongost1®w7subj ect di agnosed with or havi ng suseeptusboosiosss’s o t he
di sease, disorder, or condition, a therapeutically effective anount of an
i nventive polypeptlde or pharnaceutlcally acceptabl e formt her eof

Exenpl df3pt @ng eagedisubgfisdsdiamio aid comarising rtyoviRReiRalis ynissurated Aneigo yid
adn1n|s§Jq; on. of an inventive pol ypeptide conprise proliferative,
neurolog| hﬁ i mmunol ogi cal, cndocrinol ogi c, cardi ovascul ar, hemat ol ogi c,
and infl amm(tzpcgupcﬂmgeafs &Secttﬁﬂ sahbler s, antino aoidd itddedes to gattrao ndiidki papside;
characterized by premature or unwanted cell death. 1002481As used herein a
prollféWQtlve di sease, condition, or disorder includes, but is not limted
to, cancer j I rieast

di sease, proP??%%agﬁgihgfggﬁggpgﬁg%ﬁ?hg§q£ §k§%PgB|P%%§??%gy ?gggders of

t he col[06228)r ol |Iheeamh\embdﬁﬁmmlgdsznqﬂ ahdigo hdidl es ‘anand—pisobstifieedimine acid

di sorders of . the ovary 100249 npl es. of cancers tre | e by the above
met hod SORBISHE TarteHemY u@%ﬁd mlaP afidrsie AEine” B S@B?lgéﬁg cX5tidadt cancer,
ovarian cancer, colon cancer, lung cancgr, fibrosarconma, nyosarcona,

| i posar cong, chondrosarcona, ost eogeni c|| sar coma, chordonma, angi osar cons,
endot hel i osar coma, | ynphangi osar dé& angi oendot hel i osar cong,

synovi oma, mnesotheliom, Ewing s t I omyosar coma, rhabdonyosarconsa,
gastric cancer, esophageal cancer, cancer, pancreatic cancer,
ovarian cancer, prostate cancer, ut e cancer, cancer of the head and
neck, skin cancer, brain cancer, @ﬁﬂéﬁﬁﬂ%mﬁéll carci noma, sebaceous gl and
car ci NG R %hlboa{n){en?sa L %{%hqgll}gihal%%?ﬂsa u%tg%@l%ﬁl%oa%ﬁ{ s%le%ﬂgﬁ’ls reactlve toward
cystadenocar0|no carwci ronchogeni ¢ carci renal cel

car ci nainm cldi’@rlig'iﬁlefﬁiﬂles@l ﬂlﬁCéiﬁl(ﬁt erabédimenipthe @llnﬁ?lbﬂ@@ﬁaflyst MOMEng ﬁfemtm{m
enbryonal carcinoma, WI nms tunpr, cervical cancer, testicular cancer, snall

cel |~ | lyshr b Grstan coaRadinapis. the Bng cloging mesathesirintaly S may disperaterdt isising,
epi t hel Rl eRr GIIRG Mg E{é klfé%ové‘ﬁl%{h%ﬁyﬁjég&dl Qﬁry@a t‘BQ'n FOMAhe selected .

cranlopharynglona 5 nom a, plnea ngl o astona, acoustic

neur omeymiod hgdslemtithoxy Ispmnﬁn lomiimnng |thmpapt1de cenostifcheé peableast thegresent

retinohl astoma, | eukem a, I%gpgggg OSI arcg 6%00250 Exanpl es of
henat ogBY @R W&BP‘%F? at lgp 3 ?’roégt BP% R M GORIPHSSE I"H¥Cudes
di seas %nétﬁﬁ@éﬁé‘l/@t@uéﬂ&&ﬁﬁ%@h&% L&/ é&%uﬁé& {v6th G dagncQholREITRL \%lghteédt ﬁa\%g gin,

e.g., arising fromnyel oid, Iynp oid or erythroid |ineages, or precursor
cel | s thdersof conneatipnty hi Forerbodicnandap)ctedie thié @1@9@@ &crhem, frlr@maploor |y

St b St i SRS p So s  Soindf e

exenpl Heyeimb@leh Miedodabis stlt@ﬁéwﬁl@du&yae@g@tqu{erémm (Ifidl) IIECM{dG(}{X)
promyel oid | eukem a ( acut e nyel ogeno | epkem a (A ) and chronic

P
myel ogenteinfeMeki. éZ(EfVL , R R IR VaRCkRIS - SLE (01 992U, @ pad Rewe | n
Oncol 267-97); |ynphoid nallgnanC|es i ncl ude, but are not
i nltedr?%ﬁgﬁiyﬂ&ynphoblastlc | eukem a (ALL) which includes B-lineage ALL
and T-I[00zxgye Alh, cegfaimoBmbodiyigatioalyd aboveesyiigtia melhb)l, ganekasnmivostytthal
| eukem a (PLL), hairy ceII | eukem a (HLL) and Wl denstrom s
macr oglRBBTHE risnit aPTEfREd PI@dveti o uf%*r #Erealf analpre&srgﬁt PIIOQHﬁho‘i'?ﬁ‘éS tﬂc‘PIE?de

but ar
o eI e B SR SRR S MU S
cut anecmsbolinalts, hyﬁnh@nad(@%&mx”lbﬁngeogm&nwbaﬁuﬁynmhoswnmcpkﬂukemia

prol 1 7 GRTOEN h ahlees Groubalor s S Aoty 1e: SOV et o Phal Loe s

epi t helgrajgohygrah Rt mp&her Qﬁlceﬂalﬁmaiﬁemmﬂk ﬁﬂ%%ﬁed%s&uc@@%éépeﬂ@ss
tunors, c.g., stromal tunmors such as fibroadenoma, phyllodes tunor, and

sarconﬁgacanmoe@iwﬁbhnah(ﬂuwbrs such as | arge duct papilloma; carcinoma of
t he br ncl udi ng, i n Sk ni nvasive) carcin cl des duct a
gl SRR N S SH A At R G Rl e
Situ, aBemilaRS))VEold-N lmehtﬁﬁﬂmﬂghr&%erdtﬁC|Iﬂdieﬂ@m &Hbodidbnts) Aisied to,
i nvasi ve ductal carcinom, invasive |obular carcinoma, nedullary carcinong,
col l oid (muci nous) carcinom, tubular carcinoma, and invasive papillary
carcinoma, and m scell aneous nmalignant neopl asns. Disorders in the male
breast include, but arc not limted to, gynccomastia and carci nona.

[ 00252] Exanpl es of proliferative dismsders of the lung treatable by the
above net hod




i nclude, but are not limted to, bronchogenic carcinoma, including

par aneopl asti ¢ syndrones, bronchiol oal veol ar carci nona, neuroendocri ne
tunors, swohoasi2breanchi al carci noid, m scell aneous tunoPsT/iBRehsHELSasSt ati C
tunors; pathol ogies of the pleura, including inflammuatory pleural

effu5|ons oni pf | ammat ory pIe ral effusions neunot hor ax, and pIeuraI

t uror s, (€€nclogar g(‘émgsltoér?/"eﬂ? Bigs (¢ §mbRrEnyl %|(€E»aﬁr0$srleﬁ<s%r0§ WS B8 Pghant
nmesot hel,oard #04r3ti@np! es of proliferative disorders of the colon
treatabl e by the above nethod include, but are not limted to,

non- neopl astic pol yps, adenomas, fanilial syndrones, colorectal

carcin SIS al opectal carcinoma, and carcinoid tunors. 1002541Exanpl es
of proﬁg’?'gfe g&;gclb'flgopﬁﬁpglygfp?ﬁllfeo °\'7'é’t“ﬂﬂlé‘§t abl e by the above nethod

i ncl ude, but arc not I;!;ted to, nodul ar hyperpl asi as, adenonas,Jand

mal i gnant tunors, includingg:prigrmary carcgnong of the | l.ver, and _ tastatic

tunors. WO 2008/12%» /Q@ZOQB/O5 575 100265 e rative
di sorders of [the ov_%y {reat o e bygfhe % ﬁﬁg %are not

limted to, dvarian tunmors %Suc t unokis coelomcM [ serous
tunors, nucinous tunors,| endo - r S+= - —eet| adenocarci ngim,
cyst adcnofi brloma, brenner tunDr sul%ace eplthell(w)tunnrs germjcel

tunmors such ds mature (benign) tcratonas noder mal teratomas, inmature
mal i gnant t erlat omas, dysFernlnona endoder'f&" si nus t unor, chorlocarcinona;

sex cord-stomal tunors sjuch.as,, granul osg-thgca cell tynDrs
theconaflbmgn ang oQIastbna$ hnlh ceI
met ast &t Pc t ynofs Su s K enbeﬂqﬁtunn
descri bed herlein can also Ué uked to tre#t, prevent orMdi agnose ¢onditions
charaterised |by overactijve cell death or ylar deat h due to physiol ogic
insult etc. Jone exanpl es of conditilons——characteriz d by prenmature ot

unwant ed cel || death are lor alternatmvely unwant ed or excessive cellul ar
proliferatiorn include, but arc not Iimted to hypocellul ar/ hypopl asti c,

tjunog s, ; and| gorjado ol ast oma;  and

100256] Thesgol ypepti des

acel lul arl apllastic, or hypercellul atthyperpligsti c conditions. So exanpl es
i ncl ude hematjol ogi ¢ di sorjders including byt not limted,to fanconl anem a,
apl astic aneni a, thal esslem g, qongenltal|neqFropenfa nyemody§p sia. The

pol ypepti des lof g he AVt T 0 at et to}g{éreaﬁémapoplf S campé used to
treat disorders associategd wt hkan undesi rfablie | evel ofmcekrt deat Thus,
the anti-apoptotic peptides of tRe inventi used to treat dlsg£pers

such as those that |lead tlo cell death | Associ/ at eo=wh viral infection,

e.g., infection associated wth infectlgn mntﬁwﬁunan i mmunodefi ci'ency virus
(FITV). 100257] A wide variety of neurological diseases arc characterized by
the gradual |oss of specific sets of neurons, and the anti-apoptotic

pepti dd8023n be Tl&ea:boiva syithetic eathod nhaybe thindse nbdhed er sicluduah laissthrater s

i ncl ude Alzh s dj sease, Parkinson's disease, amyotrophic |ateral

scl er oSSl g?%ﬁ?% ¥is pignentosa, spinal muscul ar atrophy, and various

forms of Cer@f%hk@&n %Q&ﬂ%&ﬁﬁhﬁﬁhﬂ?HQuﬁﬁhioiﬁﬁ&nmﬂlER@ﬁﬁaH&éQ@ﬁﬁénqgﬁﬁ not

i nduce an inflammatory response, and apoptosis appears to bé the mechani sm
of cel Inugémt wompris@ddititdegst domuabimo afidherdt chwgrisingias deseonartenasdbei at ed

with a decreased production of blo cell These di sorders jnclude anem a
associ ANSEUTHGh AERIOMCE glSeR, o %ﬂﬁ?am ol i &g ‘}hSEt“FFé’Iu@PB%rﬁC . and
the nyelagysloasbitGmii ngrrlﬁﬁ%ratgéﬂﬁlg%ﬁsﬁ{e dhegd cel | production, such as
nyelodysplastlc syndro some forns of aplastic anenmia, are aSSOC|ated
wi t h i ncr ead@dlcapbipgohé scleréd ngebdrtofwiniihg acidh éodetve torgenaoate aTimespepdidsior der s
could result fromthe activation of genes that pronote apoptosis, acquired
def|C|éW§|es in stromal cells or hematopoietic survival factors, or the

direct effeqBpuoitinkand NSt pofideRdid QrigbRicatalyitine responses. Two comon
di sorders associated with cell death are nyocardial infarctions and stroke.
I n bot HIW322008/AdITeRETTNOSIOOE SPERGREMEthod e bs maslifiesd (i inklude tahéeagtent r al
area of s .produced in the event of acute |oss of bl ood
fl ow, é%%%%?% ln &%%a;5§ as a result of necrosis. However, outside the
central i scl(e}rpﬁovwﬁg a Sfdckd AlirBb@VE naturaD b upiidlitaBaingd hdide v;alerrélﬁd;amnd
nor phol ogi cal | y appear to die by apoptosis. The anti-apoptotic peptldes of
the i nvebes FopmRsHe (Usedenss oeaming| acidsy chchiremprdpg a4dest pae dernunally
undesi rabl e cell death. [00258] Sone exanpl es of neurol ogi c di sorders that
can be treated with the pol ypepti des descri bed herein include but are not
limted to Al zheimer's Di sease, Down'ss Syndrone, Dutch Type Hereditary
Cer ebral Henorrhage Anyl oi dosis, Reactive Anyloidosis, Famlial Anyloid
Nephropathy with Urticaria and Deaf ness, Mickl e-Wlls Syndrone, |diopathic
Nyelona throglobullnenla A5500|ated Nyelona Fanlllal AnyI0|d
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pol ypepti des descri bed herein include but are not limted to diabetes,
hypot hyroi di sm hypopi tuitarism hypoparathyroidi sm hypogonadi sm
fertilitywoizeaviderss, etc. [00260] Sone exanpl es of i munekcwogiseoodiosssrsier s
that can be treated with the pol ypeptides described herein include but are
not limted to organ transplant rejection, arthritis, lupus, IBD, Crohn's
di seaseNsgyraRraamipgl acidpidedeine 2ps(4) atdieat dve . oaigrhstified gaIneosidsdFadias es,
aut oi i ritis, etc. [00261] Exanpl es
of carr;Eld &gglcgﬁgﬁ%% g'rdn%tluﬁ Jﬂlgﬁg%éﬁtsgdeg({htdﬁl or prevented with the the
pol ypept i deq2ptouphiagithy egi¢dtannumbdrudeamiboltacids eogetter ko geiceate tadfirst peptide;

at heroscl erosis, nyocardial infarction, stroke, thronbosis, aneurism heart
fail uré‘ndi schem ¢ heart di sease, angi na pect ori s, sudden cardi ac death,
hyper t ensi VQ3p§@Jtﬁ1gqhéﬁ%§ﬁeJ)tfa@ Tif0] QRAGH cifs di sease, such as

arteriol osclerosis essel disease, hr opat hy,

hypert r[D@ZZiﬂderr dBri abovhylpeduﬁhaﬂcesttermbeﬂynthatlc hygikod ap pgevided asaekdngriet osi s,
ast hma, er.t ensi on and chronic nonar y .di sease;

Car o oL BT ATC BT e g RSBt Seprbiar At o RSO S BR e agShent

(" pr ocafiinibn \BeHpBicst nFUNB all, tySUGT AKifi&HHoBORSbRlcf @) prowdRdt RAGIORBI asty,
WD 2008/ 121767PCT/ US2008/ 058575 pl acement of a shunt, 'stent, synt hetic or
nat ur al5, éx@ﬂ%rcmsglmmd @aplﬁﬁmmle|ath€t:<#tS¢iéh€érp01ympVéeSor ot her inpl antabl e
devi ce 262 he J nvent.ive stitched. po sgrye Lo treat t he
above: JUUERTDeq THecuRE Sl Sef o ERu R MhE I B e, MR e

pr ot ei Nl Sitl€dhRins rar@h@hﬁboipogae&i inta i Polypéideichaineia eRPEQT toi pRbEi@ptdxamsl For
exanpl e, many biologically inportant protein/protein interactions, such as

p53/ NDNPaiRdRnsatartesh pidechegspeldicss pi@xpyal derenipa bt wispiugserhtidergaims eI b€ i nt o
a cleft; e a and
mut at 1 anant s SRy S8 B M DBE WShorctiiak PHERAEL lth BjnoP i AT
repor t ednframagon chibe polypegtideSHgion ttdaement &iti eOElthaH.lQ&Ztaly@t tlYeQ& praxivealesidd r e
contents of which arc i ncorpor ated herein by referenc tre ses are

i mpos o PP A4S BsBothst Kia| SBpEEE't 18 NP EARE SHiehed, a@opglg%rﬁ%r@ lfz8dds to
ei ther éﬁﬂodegﬁd@ &n %H@iﬁt erﬂ’&%h%srﬁl@%%xm%ﬁ tBnA841 Quﬁ%h s‘i’d’e%ﬁeﬁns Az vel |

as nut in the p53 gene that’ alter the nctron of the pb53 protein
direct IayrangﬁBSMnthbetlal tesulenig bytaplhérdges npninddiRe withethvDhRlogroel/dieraphiats been
shown tot bi nd ti}o {)55 C;';md I Sr u% nscriptional activation by associating
with t HETYRRERE STERFY ONCHb RO pSP 53. For exanple, an Il am no-acid
pepti de derived fromthe transactivati on domain of p53 forns an anphi pathic
al pha-helix of 2.5 turns that inserts into the MDM2 crevice. [00263] Thus,

i n cer tAdditiarad Spniketic dodificatingent i ve poI ypeptr de is an al pha heli cal

ppl ype hbgfsl;l't hatAf'ter ?Pc%bl 8 ocffanbfnggrllt% Léfe (%scrleoe abaccetgé %etﬁa‘on

di srupting native ei nprootei N Rt er 18NS Thefe St it ures nmay t hen
be scr epgedurtisir rkg)nlrprgb ddaittongh l@ylﬂith&tﬁc hwdmtaaoﬁ(@) i deny ichymipt lorrvdlolsgrﬁhll

nmol ecul e (;Peptr des. |In certain enbodi nents, an |Inventive pol ypeptide is an

al pha HBOqifigtionsBanbe yisest |IHé7€6&1ﬂa9élll@d§flefﬁﬁ nyrh gradifigatiens@biig empn,

t t t
Ceot ul FiFRnn HE LMLt SocudBhilly aldtRng 07 Wikol SOAEY. 87 arddiBle P
soft t imadepreairded nfiaam (avMmatithesie rreacpoﬁe)s o€ sthebVIDMSsrlrmkt toe pravedee acgndfctivdllyd t ype
53). Th be he heck with I | t hat | d
Pt )er céB?e @Bf/éagt%%fgf’%é%‘r%@veh&‘? ¢ Crlel\émssrnarrsiar u%g@njﬁgﬁﬁoﬁfq%?mﬁﬁé’dgm |
ol ecul hﬁ&@ Bt &5 tRéndX@’%d&ﬁ?bd‘ s@&&'&@@&%@@ﬁtl&ow bl a%lH%@&i d;g%ctl%gla%é@,”t

therapy t el p con and nodul ate th tent of the pb3 ende
apopt odilsl pedipgnestic |agem(any\eh¢rr: ondlhc Sth@TthhB’rP&IWde Jcofield4¢.kn sedrasat the N-

enbodi nment.s i nv |ve P de is I us to a known al pha

ol + cancigupts tafe SRR polFdaRF Fifuints RETR sBRET vbSpdiBent pRabi® a

| east 8R4 si@S8aiPOPtheQlitcBOYS Bl?g@d tRIGOSatloBe dr kivemod] fRADrhehlodatd peBkddde.

WO 2008[121767PCT/U82008/05 00265] I'n _addition, the inventive

pol ypepitesiése. iy abﬁéanlg)ef Sluch mmaedy caélroearn@Y h@alﬂs@fulallnsd@bfﬁ@’néé thq:@rbptéi@am)l e,
nmol ecul h ric ecy al| ¢ ed to

t he terbrqnglﬁ gltﬂe%?t“éﬁeg [ escgltétnﬁ SPEfuslygF {81 at'e hpo Oéiﬁ? P? %)lrotwag

bi omat etigalisg to a{&@ﬁﬁﬁz}r thls‘e atidiltor eigsueo t he above-menti oned uses t he

i nventive pol ypeptides may be used for studies in bioinorganic chem stry or
in catalysis, either as a ligand for a transition netal capable of

m m cki ng an inportant biological environnent, or by acting in concert with
a particular transition netal catalysds to effect a desired chem ca
reaction.



Phar maceuti cal Conpositions [00267] The present invention provides

phar maceuti cal conpositions conprising an inventive stitched pol ypepti de,
or phar maweuvescaiiey acceptabl e form thereof, and a phar matasteosassdsys
acceptable carrier. Such pharnaceutical conpositions may optionally

conprise one or re additional,. biologically-actjve nces. In
accor d4ARE; ¢ h NEREBEIS gnenas Bt bt B it Eegfqﬂ%@r gpmprises:

phar maceut i r t ect
P S T L S e G AN S RS S T A
are adnmndﬁme$Edﬂbudhlmwmhduﬁhynuhbﬁ@Mﬁm@sé$obmeth present invention, the

phrase " jve ingre e ers to i nventive tlde as
escr HOBEHY o (OR Soo3Repy AMAE St il GSebRistRano ok (AERhECERt
conposidoh@fisnr and dﬁ@u@ﬁ&emc@w égrehﬂa@vpaiawb@h & 5ro§;@ldt@, PhéheRC tdn Caa|
conpositions which are suitable for mniStration humans, it will be
under sttaodiopypatidie thiifared ard¢ samety tﬁtrewms,cmr@emm; mrwevgegeﬁelatey

sui t abl g L0 AT SLLALT O, 42s AAIRLS Gl CBOIAR:: ROILLCALON,Ghs
pharnac MURER 0sit T ons”sut C4bT orggﬁﬁlnls PRY SFE8 %un%ns I'n~’or der
to rendsi/ Sth@?n@@ﬂM)B! Shidthsarsluj. bk, 5OEdathH, Dbist MaldyoR $(ﬁlsVaO(DlQU<ﬁlvaﬁ¢ém| S
is well understood, and the ordlnarlt% skilled veterinary pharnacol ogi st
can des@@qn%ﬁnﬁ'ﬁeﬂmf%r Farind s SeRCadi 414c AXHIBH S Q%eh@ﬂél@J@bﬁﬂnér yEditipngny |
exper i 1o Al bR, NHPVSEL S1959: éMEi'c%n %& Wt agﬂmg RPgTTRC et Lal
conpositions of the invéntion i1s c ate |nc ut are not limted
to, humﬂﬁﬁdamdlhﬂmd%hey8pSomﬁﬂ999thaenmkgzofﬁmhudmﬂgdcmmMEﬂgﬁammmoﬁm&bvant

mammal s suc as catt horses, shee gats, and/or do s and/ or
bi rds, NeHAT QYA ?mrEF‘ agny ‘SRR ZFACTBE ABRIIS RRY BS 38R ABKLH cliyie, ik 2

geese, Ay éf%rbotnﬁ r(&‘@)’ 2 do[1919 2P A8 %oﬁcgr THkakdip @ﬁlb%m{eﬂ?s Elﬁ?ab?%‘a%ﬂ% &&nts

conposi ti ons descrrbed herei n nmay prepared by any nethod known or
her eaf teee atiev &l oqaetjwnrh ¢ hleublet bayfd phanptadmlnd,gﬁor ¢xangéneralq hgdogenation,

reparatory nethods include the step of bringi the.activ red ent into
P ehal dbmiteliis AV oaaRpEr Cugingy b S “BPHAE. B eudE oy RRE b ent o
and t hegclobfophfatRR0 &LikRilnk8i6RCEHSEAHR), 088 pher LA RRS ahY/orRdhPdroB&®hatall e,

shapi ng and/ or packaglng the product into a desi red single-"or multi-dose

unit. J_remmm mh‘admdemtioeamzed@n@éﬁsbqndmr defubternidnvemricond ardipatyeskgh Bpar ed,
pac k_age[ﬁe e?r? ﬁf csl r% co 1z e agex';legclie%crl dt t%%?f%m%” %/so()vi Sln?roahcuer ality
of single uni v AS 3 herein dose I'Screte anount of

t he phafaﬂaﬁﬁuhm@adonqﬁﬁmswﬁh e Mﬂ@ﬂdﬂtﬂﬁh@dm’c@dﬁt@raﬂdﬁﬁd dadidriiolefictihe
active ingredient. The ampunt of the active ingredient is generally equal
to the 1%%3@%%%@%&@%&@% Highudgi btaraRpchmited f hydroga Gyicke eF agrelie: a

subj ecty, / i npl e,
one. hal g0 e AERRHEE, EBhiea e ot Ry SR TS S b8 T e
active unfo@mehhde rsubstitined pjnanmﬁ]mmwd: aleﬂeyoaapham abbsitwad ror amsulanditet asyby
addi ti onal redi ents.in a phar |cahkggq§§5|t|on of the |nve t|on

will vad Stltwfe eHdFRYostyied: heeioariy ?‘t‘ titudg Hpshituted fgvh | PRstys

subj ectykhgatge ayrtgo;ﬂr meﬁmeer&%qwmwmﬁ% mgﬁﬁtéayormg@d@uw& th101
conposition is to be adm nistered. By way of exanple, the composition may
conprlﬁekb@Vmeenﬂﬂ)ﬂ%&andanGW&(mﬁmmKa60|ve |ngred|ent 1002721

Ph f t f th t i t
compr 1 SBEEIR, (RCBRE R AP Beockpf BitEaEiny Mo bl GER ol
includes any and @i} tS@ineMeSpolthSpRige Tf otepred) amthdalsuﬁaﬁ1§,rewtlvetégeﬁt td qui d

vehi cl es, dispersion or suspension aids, surface active agents, isotonic
agentsIﬂﬁﬁﬂekéﬁMh@K@Hyéﬁ@ﬂ%ﬂﬁVWﬁ@dagbﬁﬂ§Kmpme%ervat|ves solid binders,

| ubricants and t i hart sired.
Rem ngton's The nggmgldt %ac??@%gotn gg%§%£§q339§§%§ ggbnkaﬁﬁ

Gecnnar tioloLicpidy I’Hbﬁifé ,agdhtl ltd girevide W I diddified Bﬁl&dhede(ﬁydeBde 26¥dpjgatbids ed ases
various carriers used in formulating pharnmaceutical conpositions and known
technldﬁ%@g$’ Yﬂﬁé@ﬁﬂ@ﬁaratlon t hereof Except insofar as any conventiona
cart i enopd) um | SudkBGRMBAL BhenY tagbe@t SHORLANE @riBbdinfchidl e UBbIY SaptiiCh as
by producing any undesira cal ect or otherwi se interacting in
a del eteenipoisgss: manner wi t h any ot her conponent(s) of the pharnmaceuti cal
conposition, its use is contenplated to be within the scope of this

i nvention. 1002731i n sonme enbodi nents, the pharmaceutically acceptable
excipient is at least 95% 96% 97% 98% 99% or 100% pure. In sone

enbodi nents, the excipient is approvesd for use in humans and for veterinary
use. In sonme enbodi nents, the excipient is approved by United States Food
and Drug Admi nistration. In sonme enbodi nents, the excipient is
pharnaceutlcal grade In sone enbodlnents the ex0|p|ent neet s the

. Y " " ~: o -~ o o o o o



carbonat e, cal ci um phosphate, dical cium phosphate, cal ciumsulfate, cal cium
hydr ogen phosphate, sodi um phosphate | actose, sucrose, cellul ose,

m cr ocr yswal2besnei1wel | ul ose, kaolin, mannitol, sorbitol, pcmaseeoslossssddi um
chloride, dry starch, cornstarch, powdered sugar etc., and conbi nations

t hereof [00276] Exe Iary granul ati ng,and/ or dispersin a nts.include, but
arc not linited tE’S etinga %{té}egwep ‘éﬁﬂfd %tﬁeﬁehwﬂﬁaﬁo‘we cafly agtive agsat (fm
starch @B%ﬁ@h?ﬁt‘%he&ﬁﬁ%ﬁe o8] g%aé&toaa%lgbo RHAY- BB ageht I Us pul p, agar,

bent oni'te | ul ose "and products, natural sponge, cation-exchange

resi ns,[06240¢i um loanbthaadspectsinl quameoslunhnmﬂmbbwatemodcfnr.th@-dompkleck

Do e AR 28R S SR R e b ehidesoc o

car bOXYs?FﬁﬂlBM&all%%édih&iiﬁltéﬁ‘erd%%eﬁﬁélé Ane) et hyl cel | ul ose, pregel atini zed
starch (starch m crocrystalline starch, water insoluble starch,

cal ci um car boxynt(t\’hg)ltreé‘elllg thedls@dlﬁﬁdagtﬁé@mmlmqmﬂﬁafrﬁt@b (Vidawih o ieasgastic

sodi um | aur,yl su fate n| um c un nd
o B br i BB R SLRRAT hly AR O ERER R BhenBliC peerln
enul si floez#l]i nclRigherrhott, & eno@br hipect € E@taimainbbaimedt)|thé fabeves n{ethddl

acacia, agar, alginic aci d, sodium al gi nate, tragacanth, chondrux,
chol estC@FImﬂ,S@%iant han, pectin, gelatin, egg on k, casein, wool fat,

chol esterol, Xs(y pﬁjf%ltﬁ'lg atekdhkd g?ﬁl} nc%ecgfq i} & )%yﬂ?h ef gelag?oslag Qéﬁg I ﬁrokfﬁie%m num

silicate] and Veegum nesi um num rcate amno acid
der i vatstiwhsd pbptgle conjugeted & a diapgdticakbenhol s (e g. stearyl al cohol cetyl

al cohol ] alcohol,. triacetin nos rate, ethylene glycol distearate,
ol yoer POhost dsamavestion of 3 aspgh ek a@@o dismosicageat é‘gblﬁ‘&BWﬁWF tive

al cohol T I C ylic
el d polyng R BRI CodpR “&%%‘ﬁ%%%ﬁrfﬁﬁa%%m%éﬁ“ hiEo

deri vatrnav;else egce/ag:ntly aomtuga}tn@tdmgebttye bt unldcrs@lys mjtha rnolxpepmi@r gdhesid of| stapding,
hydroxy ul ose, hydro dr oxypro

et gl (B eoNaSmb ot e -GBS of Bnstibstidy 8850, MFAHrEY ageny may
pol yoxygt ik &ngentiQr }@Bte@&@éc@l&lr@hﬁd&eﬂ@% tKQbolyp%w%y etcylcastastHPnbi t an
[ Tvv-een 60], pol yoxyethyl ene sorbitan nonool eateé
2008/ 1zarmMﬁmm@was@@?tgrr{umeﬁthsmlyps@demltaah Indﬁ@m&pmlmétcem[us@im 40],
sorbltan aratc [ Spa tri te ceryl
ronool aPLIRans SRR bt APl hoRg oA b GRD bt AR 5B BTy
pol yoxyei h>y Inesre nﬂimmsleﬁtalﬁoahe Cugaticn maypelsy 0¥ yei Hydetiaativndsfogenaleldntc ast or
oi |, polyet hoxyl ated castor_oil, polyoxynethylene stearatc, and Sol utol),
sucr oseénflovgleaicfucesdoads | The lagenthpealo dieyeomiugaisd: throsgh ¢ easelens of @ogy:
Cr enop yl ene ethers, (e.g. polyoxyethylene |lauryl ether
[Brij gbg@%l,enﬁ y:%%{r%%‘._ pyrroli done) , diethylene glycol nonol aurate,
tri et hgno243y ne Ahestiabledodd umydicaate in thetcaﬁﬁliganmmcbfeehnelogeiahy lactoleerpiont,
ol ei ¢ aci ethyl . lauratc, sodiumla ul fate, Pluronjc F 68, .Pol opxancr
188, c@eﬁﬂ%&%ﬁgaﬂm wnbe the dRYANGYF Paﬂﬁﬁﬂf@cﬂwm Hentiah FaohT e de,

docusata@nﬁthM@ge@t %stelanﬁﬁ&gescoamuﬁa&l ARRagel eceon-cAHA 7 BEXE MBI Biab] Ndi ng
agents include, but are not Iimted to, starch (e.g. cornstafch and starch

past e) cad@lnattel nreaslusghimde( end) theshilor. oh‘lesor@l mlwlemeldeﬂm berd isddsavabla,under
| t l.acti t ol t et
noac: & nygaR T GRS ( BxraTtsty (SR deR it ¥ BhorgRudel gt ©

muci | agRaQflidhs aRRtast R Sk-ra§arcRoXy MRiYLE el 8RS @musainiomts edhk UbdRiEis not
et hyl cel | ul ose, hydroxyethyicellulose hydr oxypr opyl cel l'ul ose,

hydr oxy#asphle. net hyl cel | ul ose, microcrystalline cellul ose, cellul ose
acetate, poly(vinylpyrrolidone), magnesium alum numsilicate (Vcegun), and
| arch arabogal actan); al gi nates; pol yethyl ene oxide; pol yethyl ene glycol;

i nor garﬁ‘ﬁnmahthMnSﬁi&héﬁs 0fNbiet Stubdlized Stripohuypet hacryl at es; waxes; water;

al cohol ; etc.; and _conbinations thereof 100279] Exenpl ary preservatijves nmay

i ncl udd 084l oxi damild alserhel apprasiptedBroge 05ﬁfdﬂ@ﬁfﬁ er%h ig) the, ﬁ@tsté%t\ﬁa@ syRtletic
ant i fungahodrgSks é’x%e'dvaﬁweaéaﬁoﬁ% HRr g&f%'é’o%ﬁ %81‘151' %nﬁ{e%%f" Ahk¥er and
ot her preservatives. enplary antio ants i nc t are not imted
to, al mmaypepndnsh%bmqughmafwnmm|sglnthems3tdoqupal cant st ggplibditiy lsalugan, it is
hydr oxyani sol e, butyl ated hydroxytol uene, nonot hi ogl ycerol, potassium

nmet abi sul fite, propionic acid, propyl gallatc, sodium ascorbate, sodium
bi sul fite, sodium netabisulfite, and sodiumsulfite. Exenplary chel ating
agents include ethyl enedi am netetraacgtic acid (EDTA), citric acid
nonohydr at e, di sodi um edetate, di potassium edetate, edetic acid, fumaric
acid, malic acid, phosphoric acid, sodiumedetate, tartaric acid, and

tri SOdI um edet at e. Exerrpl ary ant| m cr ob| aI preser vat| ves | ncI ude but are

L, L 1 o . o L,



[ 00282] Exenpl ary oils include, but are not limted to, alnond, apricot
kernel, avocado, babassu, berganot, black current seed, borage, cade,
canom | e,woane/2176car away, carnauba, castor, cinnanon, EQTAB2MSWESSTS
coconut, cod liver, coffee, corn, cotton seed, enu, eucalyptus, evening

prinrose, fish, ed g |0I, gourd, grape seed hazel . nut, sop,
i sopr OW?TG\NTlQ@G%? t9sbRIgRy 0S8 BYEOTRA Qi the solid Bl %Bé}smﬁlﬁklﬁﬁ—a

| avandi 01 laranaar ’Ddrﬁ{g‘%ﬂe cédrEé&Pth@ Lo BRatotBESARER, MHous g@:'ahf%‘(&s 5‘%“&0
seed, adowf oam seed nut meg, olive, orange, orange roughy, palm

pal m kerned, inpledulg, ket m@l l;lmp@htmplacqzm@mofsa@edo apudsrphﬂntmadtllynmpasemﬂ, rice

bran, ro r. aff ndal woo sas savo t hor n,
Secaie Sy cRgoch SRl ate Aain 1 S ohisn SRR e DS, RAEH A
tsubakuhnaehhygrmum@hﬂggmdqgngQe@hZ&ern10|Is Exenpl ary oils include, but
are not limted to, butyl stearate, caprylic triglyceride, capric

triglyd8p4fd, cy@h@@é@shliltcmﬁentlocm én lope aswacla‘példeﬁmﬁéhqfﬂlscfchéh@wthdsw opyl
nyri st oil, ..oct angl| cohol Silicone o and
conb nal i dhafish i epBS pEpERRRE T daBuBHd e Res BPmprSi (5 P abine oo
adm ni sdofladtiodrofireih-wdand Binoadcedsnt) dbpﬂditdcﬁdg tach dﬁsairdrfaﬁe bburpdrhinoacieept abl e
emul si ons, m croenul si ons, solutions, suspensions, syrups and elixirs. In
addi ti dR) PPHBL Al erdlertigy elderetscted pesi @fmddaraleg AGIsinionts ca) PEBIASI se

i nert )

ot her SR reFREHRE IR, ARREr bR e oSt ABnciulo RXAIGR, (BbERIRL )

| sopr omflcaeii comofpes ef ayinocaidsanatieedepedthyttd amatoatodd; (Bpcurybiniakeatiobf thbenzy|

b I I b hyl f l's
(i parreridiiapteiber eORUESairegiighmiin (5 Corpil Guitpred oGS Fop ioaRg:
sesanme Whdrdhiat MACRIPbE e SHIANNAIOTHIINT Wt orB] GORL kboROUE! ikh SBpBLY GOl ©

and fatty acid esters of sorbitan m xt ures thereof Besides rnert

di | uentlsast tohe tamahaltyo opasirbicd rasmn@ramdnsltiwﬂlemadpdl\aaneest suehx ;asdivetstitungl
agents, emul sjfying. and suspen ng ent sweet, flavoring,,K and

per f umaRinagent domtisey &ve 4 fisd Bﬁln%%‘?lg Ptk APSE KEPTSh, ¢ he
conj ug il
C}ennpﬁkﬁ&mga%%ﬂgwgﬂﬁgg%iqagﬂ%lf|edaﬁxm%kpn yco?bkcﬁgﬁggg §%§§§Hgﬂtﬁﬁ

cycl odexomptes stifgbingiierrsnayafintt boctbaved tiroamm thetrhen emil. th&0@R84 1ddny it & adthlyst
prepargtlons tor exaaple sterile injectable aqueous or ol eagi nous

suspen PBHgnﬁﬁy e nul at ed according to the known art using suitable

di sper qoom6pr WAk il bGPl Satdd By I RENGHIREHA ANt S - thd RE dhethel Borhidsest abl e
preparation nmay be a sterile injectable solution, suspension or enulsion in
a nont cplonwowfwe h@‘enelsltgbﬂ@?@dewpamaey dimglares e bolfuethar, diversifexdaptpbrecifiss a
rsn(;lyut)l cﬁ}nc‘a[onal g’loli‘)e 1te§5l 91 816 (lt_%'g‘l%)c{] gt;a%nhze(ii Cﬁ&qﬁr%g l@l(raes¥ehle§|n dgrl eg% d e lcfv egegg su';nhat
chlori d@teﬁtozltﬂdinb%ld fumca@itulfhb@ﬁmay%edwérehﬁeﬁ,l edltephdtizchr & alditionally,ofiéd bry

enpl oyed as _a solvent or sus endln medium_ For this furpose any bl and

fixed drtenicBRClaERHPISYEE P inkers et b diypisHicdofn prrgpylaidy pesderred n

" cct Ao SBbdRy 3)??%ﬁ%@??%é&%ﬁ"d@%@@@“{’%Szﬁélf"ﬂ%%e GRS e

f or mul ahé¢romed dgnthbentsddeictibn pedydiogyl exeipd. eds bye 6f otdirairy okilltinrtbeight will
bacterial-retai filter, or by incorporatin terilizing.agents th
for m of ¥{zr rhee(ﬂg gHif atQInfsastians ol Gnredfriechle BHogicS P%Hlag?esd‘f %Q@‘d
steril qyiater gﬁlcﬂrap‘ﬁfabﬁfz@& 's{rﬁctthseﬁltdaﬁi'eede'gﬁgd %[Hl@glbﬂrm{e?acﬁ§ﬁ's a{ngot%gg I'n

order to prolong the effect of drug, it 1s often desirable to slow the
absor ptfuoeticohlitidseingdtudg, bnbnmsubb&namédmshmmogmnremhscmlaWChmjbwndmd ofThi s

may be a o | i she t he use. of ,a.liquid ensi of .cr | I'ine
mror photermape SRt BsbTiates o) ey SPRENR P BE bhrph A o
t he dr ugbitheed @R REBESHRNhdtEDakiPHadicOSubdii@sQl st hrRObMIted ,arylnsﬁﬁéflﬁtedn&y
depend upon crystal size and crystalline form Alternatively, delayed

absor ptun@ubs@futed ri@teewelr ajubstitaieei o smémteatlmfrd@cylor&nﬂoststu@dc@mwmstﬁqﬁetllt%iy

di ssol LN an viehi cl 7 0 Lons
for - rectAbsgl: HSRREH Db S hdrbo SRt i s eE iV PIE Gl "can
be prepatechzhio; Hmmbng«thﬁdﬂ@ﬁn@gates of thls |nvent|on mnth suitabl e
non-irritating excipients or carriers such as cocoa butter, polyethylene
gl ycol or a suppository wax which are solid at anbient tenperature but
liquid at body tenperature and therefore nelt in the rectum or vagi nal
cavity and rel ease the active ingredisgsnt. [00288] Solid dosage forns for
oral adm nistration include capsules, tablets, pills, powders, and
granules. In such solid dosage forns, the active ingredient is mxed with
at Ieast one |nert pharnaceutlcally acceptable ex0|p|ent or carrler such

o o . 1 . o o



[ 00289] Sol i d conpositions of a simlar type nmay be enployed as fillers in
soft and hard-filled gelatin capsul es using such excipients as |actose or
m | k sugawoasosneliic7as hi gh nol ecul ar wei ght pol yet hyl enecgluse@issssns t he

| i ke. The solid dosage forns of tablets, dragees, capsules, pills, and
granul es can be prepared with coatings and shells such as enteric WO

2008/ 121767PCT/ US2008/ 058575 coati ngs and ot her coatings well known in the
phar macgpthaé) gg{nulating art. They may optionally conprise opacifying
agents and car‘( e of a conmposition that they rel ease the active

i ngr edi[@02474) onlhe, pwsenprief@rtiont pravidys ai method enft tadatinpar tlisedset Mesoidet.estt i nal
tract, optionally,. .in del ayed manner, ,Exa es,, of . enbeddi ng..c osi tions
wht oh’ SRR GumtivhE it o U SR URRREEL S I - RARES S ReBi T NG Te
conposidiicans afsoRlcsl B | adnditidde edhchPceidliPy effe@sel lalo8htS dfn af Ofdverined
hard-filled gelatin capsul es using such excipients as |actose or m |k sugar
as wel |podehiidth omphamacentionBy gereppdleeiony | thereofly| Erempdarsridscases, disdeders, or
100290] The...act i ve .i ngredi ent.s. can be in_mcre-encapsulated formwth one or
rore exergia o4 AR BRG0P0 Tl ul bl af A5PERY: TP el Crdbbh S e e,
capsul gsolifetdtivs, naafslogic AN ith@enslagichie eptoegasiegdicwedrilios artiiandenanslogibeidds such
as enteric coatings, release controlling coatings and other coatings well
known iipflarmatony divaesetidisosders. oF ronditionsgand ¢ondjtipns gharacterized Rydyagatufoins t he
active jgnedieiticipy be adm xed with at least one inert diluent such as
sucrose, lactose or starch. Such dosage forms nay conprise, as is nornal
practi de0248jdi t i Aneded detzsi apeddfcratinedistdsarcondeioh, ai disteddranclads, buttiahbtet i ng

| ubricgnts and other tableting.aids such g nesi um st earate and.
i or ocr 8 | Pectery u_ﬁ?&g@s’pmgﬂq _h%e%’iaé%co iSRSy E@}lf?r%tb‘fee?@e%?ﬁdgﬁi:ars?{s, the
dosage fBfiTRBYIGRIM bSthe Ml BN AACHSe B Eo D REoIREANLY dRORRK Se

paci fyi'ng agents and can be a conposition that they rel ease the active
i ngr edicd g kyeromidyproloicrapive fispaders aflthyovarp. a certain part of the intestinal

tract, jonal | in a del ayed nner . l.es of eddj conposi tion
whroh’ JIRMAR" o ol a8 SRS el R Hat AR GOk s e M b8 S By
forms f@fcohfPof MetARMicdisdridfSBREIBlan@dMbVrhl @ht@N c8lbn @2 @] HEat@n&r, thi s

invention may include oi ntnments, pastes, creams, |otions, gels, powders,
sol ut i dHgpsaseamagy gnyasatsamaniigosandioy chandrngascon@e steaElic seisemac thardoma,

conponent . | m xed, under_ sterile ndi.tions W th har icall

otopt g TreP, SRS areb Bl SR BRRRLE LRI, iSRRG R ) e
requi r e§novAdshh! in3athkNomi, hEwiEsS @ithot, NéRIMoRMrc6n! eligdldamessardiend)Sgasaic
transdermal patches, which often have the added advantage of providing

cont r ol FRBEFT detophageyl emcetin rectal; GRBC NHRNSERAERCARGST t PETIRR GHICCEUTPSIHE SABETS or ns

may be &érﬁ{é%eﬁféﬁr f QI cGXBFRLE he Y aﬂﬁl SREL VLAY c%ﬂgér%ragiaso%ﬁé'&! @%a‘nﬂtﬁﬁa&etlli ve

ingredient in thé proper nedium ternatively of additional e rate
may be cacmitonod, | ebadpuei glved cproimoing, ngppélarat @rdoerha, opdpilagy neddnpeareinamd,/ or by
di sper si n% the active irgighedi ent. in a]PIpoI mer. matr.i x and/ or gel. .

100292 FEYPHGCEHIAe S dpdRry [ ECipomePiopelaehyic; R FuRTRs nnalptrlly fAEiaeM P al

CoMPOsiHebh HBfhad83E€ L REGERERA, thoR6bdtbiRoRR0ldmiNGRH] Entle¥h A ardhtiha, aFilkil0Sse
described in U'S. Patents 4,886,499; 5,190, 521; 5, 328,483 5, 527, 288;

4, 270, 38or, 5cepvibal2@Hmeers tastityla0 @ancegndsivydl 2610 $nig t7ePaE, us2oad D685 Tig

5,417,662.. | ntrad | iti b dm ni st db i whi ch
U g R R BOTR, PR o o S e Ha Bl RSl D
t hose desfisplaesheidhmEClpbaBinididd,| G/ IdBraRgioplstbhiact hanslic eadlinymbent s

t hereof. Jet injection devices which deliver |ITquid vaccines to the derms
via a laligailendreglions, emeaimgionty, omelangma, meatibéasiging hrjineblestemaneeslqmigum

corncu 0 A ] whi ch reaches the derm s are suitable. Jet
i nj ect ﬂg%‘ g%@%’cogg&aggssel%a}g?@rai bed, for exanple,in U S Patents 5, 480, 381;

[00250] Examples of hematopoietic neoplastic disorders treatable by the above method
includes diseases involving hyperplastic/neoplastic cells of hematopoietic origin, ¢.g., arising
from myeloid, lymphoid or erythroid lineages, or precursor cells thereof. In certain

embodiments, the discases arise from poorly differentiated acute leukemias, e.g.,
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5,599, 302; 5, 334, 144; 5,993, 412; 5,649,912; 5,569, 189; 5, 704, 911;
5,383, 851; 5,893,397, 5,466, 220; 5,339,163; 5,312,335; 5,503,627,
5, 064, 413y02088221539; 4, 596, 556; 4, 790, 824; 4,941, 880; PCT/US2008/058575

erythroblastic leukemia and acute megakaryoblastic leukemia. Additional exemplary myeloid
disorders include, but are not limited to, acute promyeloid leukemia (APML), acute
myelogenous leukemia (AML) and chronic myelogenous leukemia (CML) (reviewed in
Vaickus, L. (1991) Crit Rev. in Oncol./Hemotol. 11:267-97); lymphoid malignancies
include, but are not limited to acute lymphoblastic leukemia (ALL) which includes B-lincage
ALL and T-lineage ALL, chronic lymphocytic leukemia (CLL), prolymphocytic leukemia
(PLL), hairy cell leukemia (HLL) and Waldenstrom's macroglobulinemia (WM). Additional
forms of malignant lymphomas include, but are not limited to non—Hodgkin lymphoma and
variants thereof, peripheral T cell lymphomas, adult T cell leukemia/lymphoma (ATL),
cutancous T—cell lymphoma (CTCL), large granular lymphocytic leukemia (LGF), Hodgkin's
disease and Reed—Stemberg disease.

[00251] Examples of proliferative breast disease treatable by the above method includes
epithelial hyperplasia, sclerosing adenosis, and small duct papillomas; tumors, ¢.g., stromal
tumors such as fibroadenoma, phyllodes tumor, and sarcomas, and epithelial tumors such as
large duct papilloma; carcinoma of the breast including in situ (noninvasive) carcinoma that
includes ductal carcinoma in situ (including Paget's disease) and lobular carcinoma in situ,
and invasive (infiltrating) carcinoma including, but not limited to, invasive ductal carcinoma,
invasive lobular carcinoma, medullary carcinoma, colloid (mucinous) carcinoma, tubular
carcinoma, and invasive papillary carcinoma, and miscellancous malignant neoplasms.
Disorders in the male breast include, but are not limited to, gynecomastia and carcinoma.
[00252] Examples of proliferative disorders of the lung treatable by the above method
include, but are not limited to, bronchogenic carcinoma, including paraneoplastic syndromes,
bronchioloalveolar carcinoma, neuroendocrine tumors, such as bronchial carcinoid,
miscellaneous tumors, and metastatic tumors; pathologies of the pleura, including
inflammatory pleural effusions, noninflammatory pleural effusions, pneumothorax, and
pleural tumors, including solitary fibrous tumors (pleural fibroma) and malignant
mesothelioma.

[00253] Examples of proliferative disorders of the colon treatable by the above method
include, but are not limited to, non—neoplastic polyps, adenomas, familial syndromes,
colorectal carcinogenesis, colorectal carcinoma, and carcinoid tumors.

[00254] Examples of proliferative disorders of the liver treatable by the above method
include, but are not limited to, nodular hyperplasias, adenomas, and malignant tumors,

including primary carcinoma of the liver and metastatic tumors.
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4,940, 460; and PCT publications WD 97/ 37705 and WD 97/13537. Ballistic
powder/particle delivery devices which use conpressed gas to accelerate
vacci ne iwoposder7éfor m t hr ough the outer |ayers of the gkirruscasiobss7sier m s
are suitable. Alternatively or additionally, conventional syringes nay be

used in_the classical nt oux nethod of intradernal ] ni.stration.
[oozgs]lﬂ@%m ati%wglpé%ﬂ?fdﬁp e%lwetdbsm@%& Ogﬁlﬁior‘f@é/ttr%@ﬁ ?%YHWP@@? mgithodyy ¢

not i rﬂl&gl&’?,tbﬂt ax‘ein‘él%'ii&it@%%, O ard i TundokAicH a%ﬁﬁ@fs%f%%@l%nﬁé‘%]ﬂéﬁuﬂnﬂ RNt S,

| oti ons, in water and/or water 1 n oil enul sions such as creans,

oi nt mertumosnd/ mncipasst esumansd/ andeokigtipdnstuardd, or clsuspeni oadenocarcinoma,

Topi cal | y-adm.ni strabl e formul at .ons may., . for exanpl conpri se from about
196 t 0 ADPARCTESDE T Byertet R S fce FelEt L ions STP 6! CERUSALTE BV ¢ he
active (badp@ticRRémiR AR desnd tehtoRsast HEmaRtd Rialibhant léilonagf diddermAiabinye
ingredient 'in the solvent. Fornulations for toprcal adm nistration may
f ur t herendedgmiaksinghiemsy, ¢horiecatinpie; saxdiord-otranal itwgesduehes cdasdespbibeca
her ei n._[,00294 har pmceuti ca osi ti.qn_of the inventi be
pr epar <57 0ch ORI, SR FHTRAR AR ¥ PUR A Sirtomdt
adm ni shétadtat@nuitioas $UdR ab He@ahbe@\inhyrs. Such a fornul ati on may conprise dry
particles which conprise the active ingredient and which have a dianeter in
the rarl§@234 om aBsutelmeptifes depeied herrihenrealér be vredite gptaptsyentrr dingapsut 6
NanoMet g iio RGN ATRAT 8RR AL & CRANERI RNbhY alifh kel B BBl ciiuippder s
for admnistration using a device conprising a dry powde PEeServol r o
whi ch &St esamdes pf apeditiand chayctbézedi be pradattie oi apeased tchid deathdere end/ or
using a selfvgropelling sol vent/ po di spensin nt.ai ner suah.as a

|

er C
devi ce LGHFHYEY ng 13N daes iewswﬁ@rcsﬁﬁem)rﬂ} BPY dBcludf/ BY AndPEnEREd I a
| ow _bo'ﬂg? &llﬁ[a‘?}ﬁ?b&@&fﬁc! 'ﬁc@lhﬁﬁﬁ%ﬁa@ﬁ&o&I ﬁ&é@éellluﬁ'ﬂ/‘l\'@pé\zglﬁg&r Lo @RS, Nome

particl wherei n” a east 98% of the particles by I ght have a di aneter
gr eat erexamales Gndudraromidlegis dasoddeas incbuistg 98 ¥oofimithe topfantom|aesmby aplasttver
have a di ameter. | ess. than 7.ngnoneters. Ak%g{na%Lveli at Ieaéi 95%%0f t he
par ti cl®@E§MbY BRE™ KaN B h AEH PG e AP XTOBHRRYE nARSRAMCPITR &t HMCeast
90% of hi&@itiBarthatCdeIo RbcREGEDIophAKECcH B AR &) trbf SHsdrB@h absoMdted with an
2008/ 121767PCT/ US21108/ 058575 nanoneters. Dry powder conpositions may

i ncl udemndesigbiaderéliog cplbversh. ThusudarniapRptic pagiides af theanecndionvem be nsddy
provid 1.0, a..unj ogse form 10029511 p1ing.nropel | ants neral ly
ol uadd e o Rleb, S i BT B WP R bR R D SaRERg ¥

at nos phgfecopissssitee withanfeadd with hemph dpsluhaddficisayy edastHIMt e 50 to 99. 9%
(ww) of the conposition, and the active ingredient may constitute 0.1 to
20% (W2 t heh cotpBuiaty ehneurplegisrbgistasemire sharastarizaddry hegprduakloss of
addi ti e ' a, | i ouj =d oni i F@ni c

cur t actarandr o narady, AFhe Rl BRles QNS REMhe R ER BN
sane ordlerdas psuchi dikedesoimpiudsiAlghditver'adiscrse, iPagkiedinBndiyease, amyotrophic

[ 00296] Phar maceuti cal  .conpositions of the invention fornul ated for
pul mondi§Tder ﬁ%ﬁfﬁé} i PESTPHEORe P DY PHYGH; P Y-rfheriogs ioggs of
dropl elerdpbild SQLHLLAG AN Q| RUSARNAEAisRUGNSAN | iR FitanRfatory

prepared, packaged, and/or sold as aqueous and/or dilute alcoholic
sol ut i anspoas fod aperspensprass, todsttho mechanism of ictle deatbnipradditiog, & heméet ofve

i ngredi.ent, -and conveni ent]y be adm ni stered using ebul i zati on
and or KEOBHIGHE; SRAsE Peersaet Sl ArERSe daparpret DS S 0RE of
nor e adfidrd@falncivagr eflirgiat Sssobiatdddivith dAudni® Odisédsal ta?[itsﬁé_%an%nﬁé,a‘éﬁfoinﬁg
agent such as saccharin sodium a volatile oil, a butfering agent, a

sur f ac 1CHEPPIE, 45@ Hhe maugladysplagtip pasisemet Disordee A Bloodwselhpradyatien pidnasoat e.

The dr i i 0 i ni .at | ; 2 rage
ai et ARG AAG e WY Bt s 8 PRI RG4S RoBcd Ve B BY4L 00
f or mul apbpiosic deis dedth edthiretheibon@gabeivd Thesafistrddrocolld rdandrom del dcviestonar e

useful for intranasal delivery of a pharnmaceutjcal conpgsition of the

| nvent | neCnh R GTOMBITAIRIT I ASaviFSh Ae AT SFRRA CCHArATTRERHERTIGH | 5 a
coar se r I -t he [ Aqr edi : a
particf@‘ ro&?ggggpkgbgg#%aﬁggﬁk%%fg%g%eggyﬁ%ﬂ%ﬁggorg%%ﬁ@g??%ﬁmgg'gg@

adm ni semach disotdbes axsouieed withvdellcdeathnart fmyatdid enfardtioas aby stralp. dn both

i nhal ati on through the nasal passage froma contai ner of the powder held
close to the narcs. [00298] Formul ati ons suitable for nasal adm nistration
may, for exanple, conprise fromabout as little as 0.1% (w w) and as nuch
as 100% (w,/w) of the active ingredient, and nmay conpri se one or nore of
the additional ingredients described herein. A pharmaceutical conposition
of the invention may be prepared, packaged, and/or sold in a fornulation
suitable for buccal adm nistration. Such formul ati ons may, for exanple, be

- s a1 o, o




WD 2008/ 121767PCT/ US2008/ 058575 aer osol i zed and/ or atom zed sol uti on and/ or
suspensi on conprising the active ingredient. Such powdered, aerosolized,
and/ or aewo0ési2et7f or nul ati ons, when di spersed, may haveTars2@8055gE
particle and/or droplet size in the range fromabout 0.1 to about 200
nanonet ers, and may further conprise one or re of the additiona

i ngr edi BIrdcTeRsEs MEEEN Her eepial *[r%?g@?]cl@\e%]ﬁa?’vﬁgg‘elﬁtpﬂdéﬂce‘i thﬁsfi“?? B he

| nvent 16 o Ren Al CARREde RARKRASHs A30MAST Rlodis! AoReld! BHibiEE MLt abl e
for ophthal mc adm ni'stration. Such fornul ations may, for exanple, be in

t he f orisshemieyencdicasdicrokudimere pratractodatimpk @eriad @nd miorpBolégitally smcart toon
and/ or suspension of, the.active ingredient in an aqueous qr oil i quid
car 1 erdie B GROMPEpe e aponERe BOTSES ob M effong idgantred e dreplall 5 o
one or NIRr&rohfigtiarll ilturdaiduiofnal ddapgr edi ents descri bed herein. O her

opt hal m cal | y-adm ni strabl e fornul ati ons which are useful include those

whi ch d888lse t hemaceiamplengrfedientogin dbadeasr (het adani e froatad andthothd n a

| i posong reparation., £ar. dr nd/ or _eye_ drops ,ar,c.cont | at as being
i £ht n T blBRe Rr Mt Rbin R P Bl el hERS FEER R PIRBL B I e

f or mul a&8yindronad)d/Mitcliramybac tiibredigky pltedige utieceatrhagenAmytddosie fRudshe f or
exanpl in Rem ngton: The Science and Practice of Pharmacy 2Ist ed.

Li ppi ncmylojgasisi Apmilgl ianiord NepbopathyawithiUstieaia and DootigwstiMuddemaVells
enbodi t ut 4 .ef i Int . i l.ye [

har macgidond 1SRARR L Blok, SMEEOUURBIBRIARORY IASYE Pamiliel
t o, si mihiybikd®obngumipbthy, Eaciled Adhyeid daadjomsosathy,t Bolatedi Cedse, Adiydadder ,

and/ or condi.tion, In sone e inents, . a therapeutic _anount aof an inventive
conposiPIBHIF SRkt A@ﬁ%@g%l&"ggﬁaﬁenéﬁ& Dighaieor IH Gies haFe At gmyléuvt
si mul t JREQUBLY Whicthon@NdbOr thaf e ro@&sqianﬁﬂ‘ialsymgfa%sgf ﬁel%ﬁsrzsecerehrﬁpr der,

and/ or condition. In sone enbodi hent's, the anount of 1nventi conjugate is

suf f i cilderhorrlmge rVealh Anaylbdosiat leymibatehingloadaic Rodyricenmathye Sappien€etutaiéldt-

i nhi bit, progressi gn of, reduce severity_of, andfor. reduce.incidence. of one
or mor SRS sty LS SHERiL SYALoR; BRYige SPOTFB RS HIT on.

[ 00302]aTtPeionomB@isicti BRSasc2A¢RMLHLDE'st Dideh®, NEER9dDAkadchea RES&IHic iTGRt | on,
may be adm ni stered using any anount and any route of adm nistration

ef f ect iSehlarens ¢Aleat Rarkinsomh ®isonss endhovnBodedlisqasd wil | vary from subj ect
to subj dependi n n the i e....and gener al i.tion.of the
suby et 001390 cou et Sgffoleheots RREIFRoBC HUBRERYRRE! G BSARRIANR! ol
nmode ofpogh¥btitlt dedctibed hictesn rMeladObubid \hot imidsd td hktabetds e hypdtByroidism,
conpositions of the invention are typically fornulated in dosage unit form
for eadwrepitEERsm: BYnoperadiyreidisms Aypegonndigmefertijpty disorders, cte.

2008/ 1 CT/ @21l 7 ASASE i S o] e t hat
t he totzlgﬁ&z?ii |y usagce&glggtﬁgeéfcgnpom 1toig(k)cﬁlsd'\{\gooir Jle’tr%:thgﬂrqgglén%é)?%\?teeﬁt :{}@% \%\lnlel | be
deci deoiypeptidesati¢seribiedn hegeiy sncduden bud tfei nott hmited ap eorghn scankel ame chijacaion,

judgrment. The specjific therapeutically effective dose |evel for an
parti ciir&FilisuEpL b, %S?IB’SH%%S% bl s S PEITSy dibecy fiF RS rhest
i ncl udld?&a§éaiealﬁbi%9ﬁﬁferdi&%sé@,gpgoﬁ%_ﬁg,qﬁe%ﬂgom@thﬁﬁy,ee&e.ty of the disorder; the

activity o he specific active ingredient enployed; the specific
conposi[0021] enpl lospewd]est dfecaadjeyasbddy dweridgist thatgan drcdrcatedairt g veménd el theti et of

the subject, the ti of adm nistration, route of admnistration, a rate
of excribi POWPORKER ! Discier RN de oS ubgieett dit Bt SPearREs dar st IR of
the traatf®ivh; steikddhratsiRstis, Bn PRIl Rt RNuR! iseiiniie hdahtiRbasel dngidaRc@pgC fi C
active i n&r}gdl ent enpl oyed; and |ike factors well known in the nedical
arts. [soddaBramecpietivaltangttceare desrpskiscrsennipnotorphay pyessd ndis¢assestchior may
be adm nj r Yy any_rqute SO odi he - y!
CONMpPOoSi %@h@sggm?%é p?érens?gnt Yens\gléelnt [ gﬁeaég’te) ah%@ﬁ%@tﬂgz’ed l\ﬁ}ﬁ%}&@?@%g&e&@% es,

i ncl udiygehalestetoldriiayyyRusniddrmial amtsantteyis, abthinagh@icttefidiad, eniphl seamecghd | ary,
intrathccal, subcutaneous, intraventricul ar, transdermal, .interdermal,

rect al ,chroni¢ pukpeneay | discass: et | EHREsCUlph gPRATioN 28505{Atssowdy Wteryenitionant s,
creans, I a , Ln ;

i ntrat rpég(%gg%% b?%g%%?%ap}k%g??ﬁ 5@?%%,)” aﬁ%ﬁ orh 3 |I§ﬁgll¢(gst?§| of?ll?&gl{rl\lg/ g@g@agﬁ’ or al
spray, nasal spray, and/or aerosol. Specifically contenplated routes are
system c intravenous injection, regional adm nistration via blood and/or

| ynph supply, and/or direct admnistration to an affected site. In general
the nost appropriate route of admnistration will depend upon a variety of
factors including the nature of the agent (e.g., its stability in the

envi ronnment of the gastrointestinal tract), the condition of the subject
(e.g., whether the subject is able to tolerate oral adm nistration), etc.
At present the oral and/or nasal spray and/or aerosol route is nost
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dosage |l evels sufficient to deliver fromabout 0.001 ng/kg to about 100
ng/ kg, fromabout 0.01 ng,/kg to about 50 ng/kg, fromabout 0.1 ng,/kg to
about 40 wy/2kep/12iT60m about 0.5 ng/ kg to about 30 ng/ kg, PCrarse@sosts79. 01
ng/ kg to about 10 ng/ kg, from about 0.1 ng/kg to about 10 ng/ kg, or from
about 1 ng/kg t bout 25 ng/ kg, of subject. body weight per day, one or
mor e tipr%mé‘na%@a, at%t,o*mnéi %a(nfhﬁgc QEBMHEY crHaipn gElltS Eldé‘/ﬁh@(gtc.athl‘:ﬁé’ wigq Pled
dosage(ﬁﬁ¥ig§bgﬁbkMﬁ%ﬁg&three tinmes a day, two tinmes a day, once a day,
every other day, every third day, every week, every two weeks, every three
weeks, [002@}ery Treumvertekes stittimedc polypepti O r2Q0 8¢ri@ 17 6RCThd JSROGSI 388515

enbodi nents, the desired dosage nma e delivered using nultiple

SR T S R A e R A R

ten, elRyRM-reb¥RbY EntelablidiseeFor fRMMPRE Mal! bIFRSEcAYMnpcHahB k@B B)protein

[ 00305] I n sonme 'enbodi nents, the present invention énconpasses "therapeutic
cockt ailhisracionpigi aypd HYERNVRZveadddtly Rt iakders. mediated iy anebiydicine derating He

i nventive pQ eptd de..c rises.a single eci es i.ch can_bj muf tiple
tar gt R AR PSR B i HERE RS Pechdter, TS PR he B rEL BRE T ¢

di f f er entitatiGisgiatth@53pees Faveeeh edentifiod i@hirtafly thal didf ependd Eancgedaseg

noi ety species can bind to the sane target. In sone enbodi nents, different

i nvent i(e, gy bt eeBiok oY i $e79i fheeqnéi%ﬁ cergerie of Whichoireingogesapdlcreing al |

of thedi taar j i clLes n. Pl I rgets. In
o engodiaeney, kG Rk SNECLEE p38h Bk B S ERTh S
cel | tyha.lcdds te @ithcraschockoentrsst asdiONAliréfagt enproigeangeatd cethycdile Assoddi at ed
with different. cell types. [00306]1t. will be appreciated.that inventive

pol ypeﬁ%lwae%t}sam&s H?asﬁng“_é]édpgtc%lferct_ ﬁﬁa%qtlppoqfsthap%é h@oiﬁrbggmtﬁi, i can
be enpl gygd Hﬁ%hﬁﬁg@'iﬂﬁmm. tﬁ%ﬁ\@l@ﬂ\?ﬁpm@?@h%&h%hﬁ\% t&lﬂﬁ@'t@ﬁﬁ A1 Afrupt
therapies (therapeutics or procedures) to enploy 1n a conbihation reginen
wi ||t dkeas¢rmitionalc ectivatios opgp assdoidting ywoh thhetradwsétneton hdomzgue utfi p$3.anbéror
procedures and e desi r].]%d tggrg eutic effect t(%. be achi eveg. Sét will be
appr eciAFBE% Add | ALY RETASPRLC deRHcd i the rans sty gion, dofadn AL 33 forls any o

t he sangnfhipae6s alphh HeliR AN @imsaRatliMAR ALY ehcoamMD ale@icisef ul for detecting
tunors may be adm ni stered concurrently with another agent useful for

det ect i[ﬂ@ilﬁﬁ]urmr shhuspin cpgain negbaglemends,eardiifveatieh pobbfitides is( en glphackaicplol  of
any adverse fects). 07]RPhar maceut i cal .conpositions. of the present
vent g reRde 8 dhiceP i L TERpEORA ot SRR b Al R (b GRS o

nor e otgreteint/fefoapaitéracticagertifese Bytuctims Gauybihoatbe aarashéd using thighsth@ighbit ended
to inply that the agents nust be adm nistered at the sane tinme and/ or

f or nul dE@diquss tyidentiyoptimghanbmolegpicsatifes: Ha sertdip croadimentsg ap inyepivear e

wi thin - LiE [ c i el i-ni d
e L T i R L P St S

t her apqubtcos ©he nedl calictpresakaudiespt tho MM altgragamahmapebt wseéful fdvemany

adm ni ste|'.ed. at a dose a%d/ or og a (ii me schegul d&t erm ned for E{?\i%agent.
Addi ti GRAIFONEhaliRht PBh M cBmadsios ¢HEOherti vaHy TTict AUCPYe:
phar macRitdxprlksS MBI i tROBrebdhct g/f’glrﬂ'a?r%% Ofs Wt RAGALSs MAGthe TN ih TREQVE

their bioavailability, reduce an ify their metabolism inhibit their
excr et iwith saad/roeleemdeli fpt codil ringiespr MIdM2o therdbiynprevetimgbxogpresa of pS3.

2008/ 12 7PCT/ US200Q8/ 058575 [.00308] T i ¢yl ar _conbi nat | of therapies
(t hor agA e aral - BPBCRAR USPPeL gV o8 Eesrede (G Bgrthe 8 ||

t ake i niduvasc HeRlpyCo icBhtrd]t 3hdOmotiiNetctiBS | dx@sht tomen@Esytdleﬁ@d@ﬂﬁéwptosis_
procedures and/or the desired therapeutic effect to be achieved. I't wll be
appr eciratnoass ingonyidlontlehgmodisradipl oyed may achi eve a desired effect for

t he sa i gord 'y i ' epti]
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adm nistered in conmbination with any biologically active agent or
therapeutic reginmen that is useful to treat, alleviate, aneliorate,
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[ 00319] The invention provides a variety of kits conprising one or nore of

t he pol ypeptides of the invention. For exanple, the invention provides a
kit conprweizngg/amnérnventi ve pol ypepti de and instructi on®crars2esasssas kit may
conprise multiple different pol ypeptides. A kit may conprise any of a
nunber of additional conponents or reagents in any canbination. Al of the
vari ousneé?ﬁWr?é‘ld?QS sigplle. hpp@g and @ (n3claging H}etn)rfz(yiwtln@a%aewﬂbw%ﬁ ®h is

i ncl Ud‘?ﬁulitifhots?ﬁni%COpe of the invention. [00320] According to certain

enbodi ments of the invention, a kit may include, for exanple, (i) one or
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agents tq, be delivered; (ii) i.nstructions fo m pistering,the conjugate
Co a supiereofiinpbli® natisid urbaarsyfad PR g Bediy s Rsr e At - Serrshe
whi ch NRYoinf #rusX IR Eis iSR! Sfoudt Q)thcﬁé)|p§a1€q%é@tﬁqaﬂ%§ﬁ1?b@ﬁo&%ﬁbﬁbiﬁgsa for
production of inventive §0I ypepti des, adm nistration of inventive

pol ypeprditgminedaamojteeft thenadive dngisdicabf ; Theeamountodf Hevastive negnsdicoieis

pol ypeptide etc., Kits wll neral ly ingl ude, one qr re,vessel s .or
Cont o P&y < ollheothcpP BT kGG PR u Rl B e RSP L af e
may be saBjeat @idédrya tawesidnt fikddtion RY¥ue 5 dodade Istcieas foreaamplgbonehealf @8 ione-

i ndi vidual containers in relatively close confinenent for commercial sale,
e.g., éhlﬁ‘liaﬁ%qcé aloRage n whi ch i nstructions, packagi ng materials such as

st yrof tc., : i dent i fiter, di o
rr oquen i Bon; {TEERSs SpERE Qe RL Lt plrm BB BORPRERL D o
i n or aneioy anddsreanf additona sgetdicas i artharmaresti¢al cbmpestiom of ki kivbntioAn
identifier can be ysed, e.q.,.to.uniquely identify the kit .for purposes of
qual i t Yokt olePn %n‘t‘Rﬂnyg]_@o‘HF?tHV’, SigF @@%9%&%@%&%&%&%@(1 and

wor kst ik BSiopiiding fXITRE HitE BY WAL A0 IERPINR0 PG5 8B LB OByWAY obe
nore specifi cgl 'y %I ustrated by the foll ow ng exanpl es. Hovvevely, It shoul d
be undexsmplydthcratmpbhisopmagenmprisybettvicom0.i1%o sk 100Ph{w/@d abyve iheedicek anpl es
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[00273] In some embodiments, the pharmaceutically acceptable excipient is at least
95%, 96%, 97%, 98%, 99%, or 100% pure. In some embodiments, the excipient is approved
for use in humans and for veterinary use. In some embodiments, the excipient is approved by
United States Food and Drug Administration. In some embodiments, the excipient is
pharmaceutical grade. In some embodiments, the excipient meets the standards of the United
States Pharmacopoeia (USP), the European Pharmacopoeia (EP), the British Pharmacopoeia,

and/or the International Pharmacopoeia.
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exam ning each in isolation using the sequence of the C pcptide of RNasc A
(Bicrzynski, A ; Kim P. S.; Baldwin, R L. Proc. Acad. Sci. U S A 1982,
79, 2470-won2d)s/12496model pepti de designed to test reacti ®@aTASRYS/058575

i ncorporating only B5, was a poor substrate for RCM (Table 5, entry I1),
probably owng to ring strain in the transition state | eading to the

cycl ondﬁ%w pr ddgepacguficallyy a%%ﬁ%ta‘gléar%mﬁ%ﬂt& ed5%d Py othGcemamifasteisor efed
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amno acid B5 also failed to formthe cycl ononenyl product under”  siml ar
condi t igramylatingsageath, sarfaicnative agBatsranider eduhefias hdisinsegpatoguagentsadirfdorgred as
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suppository waxes, coloring agents, coating agents, sweetening, flavoring, and perfuming
agents can be present in the composition, according to the judgment of the formulator.
[00275] Exemplary diluents include, but are not limited to, calcium carbonate, sodium
carbonate, calcium phosphate, dicalcium phosphate, calcium sulfate, calcium hydrogen
phosphate, sodium phosphate lactose, sucrose, cellulose, microcrystalline cellulose, kaolin,
mannitol, sorbitol, inositol, sodium chloride, dry starch, cornstarch, powdered sugar, etc., and
combinations thereof
[00276] Exemplary granulating and/or dispersing agents include, but are not limited to,
potato starch, corn starch, tapioca starch, sodium starch glycolate, clays, alginic acid, guar
gum, citrus pulp, agar, bentonite, cellulose and wood products, natural sponge, cation-
exchange resins, calcium carbonate, silicates, sodium carbonate, cross-linked poly(vinyl-
pyrrolidone) (crospovidone), sodium carboxymethyl starch (sodium starch glycolate),
carboxymethyl cellulose, cross-linked sodium carboxymethyl cellulose (croscarmellose),
methylcellulose, pregelatinized starch (starch 1500), microcrystalline starch, water insoluble
starch, calcium carboxymethyl cellulose, magnesium aluminum silicate (Veegum), sodium
lauryl sulfate, quaternary ammonium compounds, efc., and combinations thereof.
[00277] Exemplary surface active agents and/or emulsifiers include, but are not limited
to, natural emulsifiers (e.g. acacia, agar, alginic acid, sodium alginate, tragacanth, chondrux,
cholesterol, xanthan, pectin, gelatin, egg yolk, casein, wool fat, cholesterol, wax, and
lecithin), colloidal clays (e.g. bentonite [aluminum silicate] and Veegum [magnesium
aluminum silicate]), long chain amino acid derivatives, high molecular weight alcohols (e.g.
stearyl alcohol, cetyl alcohol, oleyl alcohol, triacetin monostearate, ethylene glycol distearate,
glyceryl monostearate, and propylene glycol monostearate, polyvinyl alcohol), carbomers
(e.g. carboxy polymethylene, polyacrylic acid, acrylic acid polymer, and carboxyvinyl
polymer), carrageenan, cellulosic derivatives (e.g. carboxymethylcellulose sodium, powdered
cellulose, hydroxymethyl cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
methylcellulose), sorbitan fatty acid esters (e.g. polyoxyethylene sorbitan monolaurate

[Tween 20], polyoxyethylene sorbitan [Tween 60], polyoxyethylene sorbitan monooleate
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[Tween 80], sorbitan monopalmitate [Span 40], sorbitan monostearate [Span 60], sorbitan
tristearate [Span 65], glyceryl monooleate, sorbitan monooleate [Span 80]), polyoxyethylene
esters (e.g. polyoxyethylene monostearate [Myrj 45], polyoxyethylene hydrogenated castor
oil, polyethoxylated castor oil, polyoxymethylene stearate, and Solutol), sucrose fatty acid
esters, polyethylene glycol fatty acid esters (e.g. Cremophor), polyoxyethylene ethers, (e.g.
polyoxyethylene lauryl ether [Brij 30]), poly(vinyl-pyrrolidone), diethylene glycol
monolaurate, tricthanolamine oleate, sodium oleate, potassium oleate, ethyl oleate, oleic acid,
ethyl laurate, sodium lauryl sulfate, Pluronic F 68, Poloxamer 188, cetrimonium bromide,
cetylpyridinium chloride, benzalkonium chloride, docusate sodium, e#c. and/or combinations
thereof.

[00278] Exemplary binding agents include, but are not limited to, starch (e.g. cornstarch
and starch paste); gelatin; sugars (e.g. sucrose, glucose, dextrose, dextrin, molasses, lactose,
lactitol, mannitol,); natural and synthetic gums (e.g. acacia, sodium alginate, extract of Irish
moss, panwar gum, ghatti gum, mucilage of isapol husks, carboxymethylcellulose,
methylcellulose,  ethylcellulose,  hydroxyethylcellulose,  hydroxypropyl  cellulose,
hydroxypropyl methylcellulose, microcrystalline cellulose, cellulose acetate, poly(vinyl-
pyrrolidone), magnesium aluminum silicate (Veegum), and larch arabogalactan); alginates;
polyethylene oxide; polyethylene glycol; inorganic calcium salts; silicic acid;
polymethacrylates; waxes; water; alcohol; efc.; and combinations thereof.

[00279] Exemplary preservatives may include antioxidants, chelating agents,
antimicrobial preservatives, antifungal preservatives, alcohol preservatives, acidic
preservatives, and other preservatives. Exemplary antioxidants include, but are not limited
to, alpha tocopherol, ascorbic acid, acorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, monothioglycerol, potassium metabisulfite, propionic acid, propyl gallate,
sodium ascorbate, sodium bisulfite, sodium metabisulfite, and sodium sulfite. Exemplary
chelating agents include ethylenediaminetetraacetic acid (EDTA), citric acid monohydrate,
disodium edetate, dipotassium edetate, edetic acid, fumaric acid, malic acid, phosphoric acid,
sodium edetate, tartaric acid, and trisodium edetate. Exemplary antimicrobial preservatives
include, but are not limited to, benzalkonium chloride, benzethonium chloride, benzyl
alcohol, bronopol, cetrimide, cetylpyridinium chloride, chlorhexidine, chlorobutanol,
chlorocresol, chloroxylenol, cresol, ethyl alcohol, glycerin, hexetidine, imidurea, phenol,
phenoxyethanol, phenylethyl alcohol, phenylmercuric nitrate, propylene glycol, and

thimerosal. Exemplary antifungal preservatives include, but are not limited to, butyl paraben,
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methyl paraben, ethyl paraben, propyl paraben, benzoic acid, hydroxybenzoic acid, potassium
benzoate, potassium sorbate, sodium benzoate, sodium propionate, and sorbic acid.
Exemplary alcohol preservatives include, but are not limited to, ethanol, polyethylene glycol,
phenol, phenolic compounds, bisphenol, chlorobutanol, hydroxybenzoate, and phenylethyl
alcohol. Exemplary acidic preservatives include, but are not limited to, vitamin A, vitamin C,
vitamin E, beta-carotene, citric acid, acetic acid, dehydroacetic acid, ascorbic acid, sorbic
acid, and phytic acid. Other preservatives include, but are not limited to, tocopherol,
tocopherol acetate, deteroxime mesylate, cetrimide, butylated hydroxyanisol (BHA),
butylated hydroxytoluened (BHT), ethylenediamine, sodium lauryl sulfate (SLS), sodium
lauryl ether sulfate (SLES), sodium bisulfite, sodium metabisulfite, potassium sulfite,
potassium metabisulfite, Glydant Plus, Phenonip, methylparaben, Germall 115, Germaben II,
Neolone, Kathon, and Euxyl. In certain embodiments, the preservative is an anti-oxidant. In
other embodiments, the preservative is a chelating agent.

[00280] Exemplary buffering agents include, but are not limited to, citrate buffer
solutions, acetate buffer solutions, phosphate buffer solutions, ammonium chloride, calcium
carbonate, calcium chloride, calcium citrate, calcium glubionate, calcium gluceptate, calcium
gluconate, D-gluconic acid, calcium glycerophosphate, calcium lactate, propanoic acid,
calcium levulinate, pentanoic acid, dibasic calcium phosphate, phosphoric acid, tribasic
calcium phosphate, calcium hydroxide phosphate, potassium acetate, potassium chloride,
potassium gluconate, potassium mixtures, dibasic potassium phosphate, monobasic potassium
phosphate, potassium phosphate mixtures, sodium acetate, sodium bicarbonate, sodium
chloride, sodium citrate, sodium lactate, dibasic sodium phosphate, monobasic sodium
phosphate, sodium phosphate mixtures, tromethamine, magnesium hydroxide, aluminum
hydroxide, alginic acid, pyrogen-free water, isotonic saline, Ringer’s solution, ethyl alcohol,
etc., and combinations thereof.

[00281] Exemplary lubricating agents include, but are not limited to, magnesium
stearate, calcium stearate, stearic acid, silica, talc, malt, glyceryl behanate, hydrogenated
vegetable oils, polyethylene glycol, sodium benzoate, sodium acetate, sodium chloride,
leucine, magnesium lauryl sulfate, sodium lauryl sulfate, etc., and combinations thereof.
[00282] Exemplary oils include, but are not limited to, almond, apricot kernel, avocado,
babassu, bergamot, black current seed, borage, cade, camomile, canola, caraway, carnauba,
castor, cinnamon, cocoa butter, coconut, cod liver, coffee, corn, cotton seed, emu, eucalyptus,

evening primrose, fish, flaxseed, geraniol, gourd, grape seed, hazel nut, hyssop, isopropyl
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myristate, jojoba, kukui nut, lavandin, lavender, lemon, litsea cubeba, macademia nut,
mallow, mango seed, meadowfoam seed, mink, nutmeg, olive, orange, orange roughy, palm,
palm kernel, peach kernel, peanut, poppy seed, pumpkin seed, rapeseed, rice bran, rosemary,
safflower, sandalwood, sasquana, savoury, sea buckthorn, sesame, shea butter, silicone,
soybean, sunflower, tea tree, thistle, tsubaki, vetiver, walnut, and wheat germ oils.
Exemplary oils include, but are not limited to, butyl stearate, caprylic triglyceride, capric
triglyceride, cyclomethicone, diethyl sebacate, dimethicone 360, isopropyl myristate, mineral
oil, octyldodecanol, oleyl alcohol, silicone oil, and combinations thereof.

[00283] Liquid dosage forms for oral and parenteral administration include, but are not
limited to, pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,
syrups and elixirs. In addition to the active ingredients, the liquid dosage forms may
comprise inert diluents commonly used in the art such as, for example, water or other
solvents, solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene
glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty
acid esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral compositions
can include adjuvants such as wetting agents, emulsifying and suspending agents,
sweetening, flavoring, and perfuming agents. In certain embodiments for parenteral
administration, the conjugates of the invention are mixed with solubilizing agents such as
Cremophor, alcohols, oils, modified oils, glycols, polysorbates, cyclodextrins, polymers, and
combinations thereof.

[00284] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may be a sterile
injectable solution, suspension or emulsion in a nontoxic parenterally acceptable diluent or
solvent, for example, as a solution in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's solution, U.S.P. and isotonic sodium
chloride solution. In addition, sterile, fixed oils are conventionally employed as a solvent or
suspending medium. For this purpose any bland fixed oil can be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are used in the

preparation of injectables.
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[00285] The injectable formulations can be sterilized, for example, by filtration through
a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium prior to use.

[00286] In order to prolong the effect of a drug, it is often desirable to slow the
absorption of the drug from subcutancous or intramuscular injection. This may be
accomplished by the use of a liquid suspension of crystalline or amorphous material with
poor water solubility. The rate of absorption of the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively,
delayed absorption of a parenterally administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle.

[00287] Compositions for rectal or vaginal administration are typically suppositories
which can be prepared by mixing the conjugates of this invention with suitable non-irritating
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which
are solid at ambient temperature but liquid at body temperature and therefore melt in the
rectum or vaginal cavity and release the active ingredient.

[00288] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active ingredient is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose,
mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose, alginates,
gelatin, polyvinylpyrrolidinone, sucrose, and acacia, c¢) humectants such as glycerol, d)
disintegrating agents such as agar, calcium carbonate, potato or tapioca starch, alginic acid,
certain silicates, and sodium carbonate, ¢) solution retarding agents such as paraffin, f)
absorption accelerators such as quaternary ammonium compounds, g) wetting agents such as,
for example, cetyl alcohol and glycerol monostearate, h) absorbents such as kaolin and
bentonite clay, and 1) lubricants such as talc, calcium stearate, magnesium stearate, solid
polyethylene glycols, sodium lauryl sulfate, and mixtures thereof. In the case of capsules,
tablets and pills, the dosage form may comprise buffering agents.

[00289] Solid compositions of a similar type may be employed as fillers in soft and
hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high
molecular weight polyethylene glycols and the like. The solid dosage forms of tablets,

dragees, capsules, pills, and granules can be prepared with coatings and shells such as enteric
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WO 2008/ 121767PCT/ US2008/ 058575 ' Met at hesi s was perforned on solid support
with the fully protected peptide using 20 nol % G ubbs catal yst4b in

di chl or oevbanes/12ibféer cent conver si on [ product| ( product +sartisegsostses i al ) |
as determ ned by reversed-phase HPLC foll ow ng cl eavage fromresin.

"Product yield followi ng a second 2-hour netathesis reaction using fresh
cat al y <O 0tBeLERatRES Wedtkngame: B phaimacgpticak forayplatignys They may

al pha- ap:nei e tdi GA i in e i1

el . QPR PRty Rhey I B MRRE BRIy 2T B s
and S5.activbmgpddecrREMoplyodupteferd0R@B26in/A pepin pet obtikiigiestedh] tractt eptionadact i on

b also .failed t ield reci ahl e .amopunts of product .(ent 11, Table 5).
These. rBoLAFEYHEOPREE nGCTRGH QLCCUTRIE ORoRTET AUREROON BEEPIE s

di sf avjopmert@ibkMRCds QB IWHXRE 8bliE tHApbNEShs WITaEsimiier BPE niffbe diplbPLLs
peptides,” reaction c failed and d gave only nodest yields (entries IV and
V, respdbrs wgioft)and bard-fidedbgdietin ¢rpnedes wonhsuchastiponts as lagiesefor pridcwededd

ef ficient .entries, VvVl an I respectively),, as expected from previ ous
ctud eont b ET ol Rl o pofopey B TRRGH il BPEC ST LI e Soc.
2000, 1862905891-B8920tive Tihgregicatsi Gint e € hBeblancipsuicdROvni with heseorp@ptd des
is clearly evident from corr?ari son of entry VI with IV, in which inversion
of a sivgIPEnst ey Bofgeabeve ehbe polichdanse dormsaef] blgtsadragees icorsulesaprilsotnd o

fail. [ - [ y..far icient
ones vt acsscl b Moghbot JRA el ARESLNR RN Rnlchle bitfhas RITRE LR BT
pept i decoatimgsadndi atigeraohtidgsurel bkefwminctht @hhvenascutegliforedlatiag iant riaductesadid
stitched heljix, then the e+f pathway nm ght be favored enough to provide

pr oduc iR Wi yoe %Wteéggfefiﬁ?%m%es%]@%ﬁg% M8t et Pae “H_e“aﬂ‘élieé‘_hl%‘j“g]ci‘sed it
to ROMMBARE 131G R MRG0 @fch'd@&rrgefférrﬁksrﬁgy Eonpine Eﬁ%@ﬁﬁd{l}gréﬁi’%&?ddﬁﬂﬁmaﬁ hen

deprotected the peptide and anal’yzed the products by si ngl e product
peak acubsimices ofher tiB%meat dilhentpreaglu@bletmg fubrgantgiand othtve tabdetmigreddy suvbiang
unreacted starting materi.al. This product had the | ecyl ar Ss_expect ed
of ¢ he TBHRUAT S PRI AT roea UG fiose. BE e B g g Eor ©
et hyl engl dodagd@iintiagspedhhaR ugkeaal adedtfiatth&nindy bgﬁoﬂdl@fdoﬁlp@i@;é\bﬁécﬁ'fy am no
acids had been altered in the RCMreaction. By subjecting resin-bound 1 to
a secorfgentouand edn REMT secoprnositiah| that gheiynisteass dhe ety auedicdnvansi oh t o
greater n,.98% . The resul f.th ngQ- [ t ons. had sugg ed 4 to
be the prlﬁ%ftsé enfllg‘%él v %tcreﬂtg%u éer% fogrth%’ hlgtetﬁalha etﬁ%%%go%gg}(rcﬁ aa%eéiayteﬁi %ﬁﬁne‘?,

assi gnreaimpiaso fe@bdddimgcomposieians iviridhosaal beaurall Ysdledeopolimerié wWibsp@dssd flde
stitched products, 3 and 4; Mol ecular nodeling indicated that the | owest
ener gy %Gkl e bond i sonmer of product 4 is lower in energy than the nost

st abl e j r of = -l 1S ok Bl .

v portSamT] e dRRpY SR, (RO amapl Gkl BRIl 87 Ve of
2008/ 12hi86inRPETI0dSRAH 8INOMES 7@ntarwalsy giaste, uctclas, lotidhgaged powdr§ dodaetionspl
preference f]_gé the 1, 1+4 ol efi toaﬁpg gonfigurated cis; the ji,i+7 olefin
has no BURf CEHFMGEPLIr SAKNCHI GENCTalhy (haFEFoTMRMEN MRS dUBIEFEFiEce of
the cat@h¥sibnd RitRa9HeRadn ARy celitise PAARAR Vo 0RR Heal &BpredPO3R8 Ld/Gul ar
dichroi sm (CD) neasurenments were perforned to detérmine the effects of

st it chitwgfeonas hayclenfaopmed.i ohdditipradlye thenprescrariavantien ehtestrddstd itteyussf oft he

tides. Stitch i de 4 di spl he ch teri.sti i gnat f
B pha- e Bt bhichariare el Est M Plas R s ruiperarp B iEHen® °
si ngl e-gFtaapiceide PRAEAIERSOINABIIP ChtigdbRgdAorneBmadnd pi&ared, Toe8mpiiafyeas S

underwent a cooperative nelting transition at 57C retained nore than 50%
of its dssphanghand/er digpensing the 8@ (npsxdigmtgurthe prapsr mediingi gYedrnatieehyi eig

data). Jhhe; ¥ ok i de. 5 ied b
at a) aﬁﬁﬁlo%ﬁ’ LRL ¢ tt%oﬁl%ﬁ{ %%f‘%%@h‘af%de g&iegtﬁlg} g&gv}]cﬁ}l% Qf‘%ée 68‘1%?01@&(:%? K a!u?e y

enhanced resi st'ance resen vast

mol ar exd®s by disptisigshdactivdéngtditohied poephdrdeatdx exdibbidled a hal f-1ife of
nearly three hours £172 mn, Fig.2C) . [00329]To investigate the passibility
of for iPPPAt i t HeLIselsyicar orrig iih gk yaing intadeppplspharmageyical \wamagsifipns
applie af f-si I t [Folp” ' 7 a : tyy X hi s
substr g(%eg‘ggﬁeg ohg&%l e%nalelﬁtg 521?) [ gicéeaﬁets d%%lgﬁeggé [ %% t%lé)s-gaaé gﬂ%Tdy%gr%sS 'sIPi)aFlel?:L(Ia;d
pr oduct4,886o4f9ut a11i00s5al; anadly483% iSndi7RBed4 LRG3 Bot Hho i, 2¥5; nS, lidn,40he std t ched
product 8 (Figure IC) would have to be cis-configurated in order to forma
st abl e al pha-helix. Though 8 clearly exhibited helical character greater
than the stapled peptide 5 and | ess than that of the i+4+7 stitched peptide
4, the apparently conplex nelting behevior of 8 precluded accurate T,"
determ nation. [00330] Experinment general. Commercially avail abl e sol vents
and reagents were used as received unl ess otherw se indicat ed.
Tetrahydrofuran (THF) was distilled fromsodiumnetal in the presence of
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1078DC, THF Fnoc- Osu Na2CO3/ Acel one- H20 FnocHNCOREt 12 68% from 10

1003311Et hyl 2-(di phenvl net hyl eneam no) - 2- ( pent - 4- enyl ) hept - 6- enoate (11).

A proceduwe peserimas| y described for dial kyl ati on of PCT/US2008/058575

N- (di phenyl et hyl ene) gl ycine ethyl ester 10 was used after nodi fi cations

(see Denmark, S. E.; Stavenger, R A.; Fauycher, A. - Edwar d P. J.
Cret /697 Ingadermal sompedonsTiay by pmEEstesy o g which limit e

! V( di pf&fmlveewﬂéteﬁsﬁ 9k, g%h”tf—f Qtdewﬂ?el%&oe'fhelgl(ﬂll%u&l?’ .?’th(;_’s@ flided th “p't"f (250

m.) was added a sol ution of .1 equiv.)
(56 nL)pubheatmncW@ 4p24850 af@ Quwiienal IdsjumatentsAfhiesof s tletr mngoatdevibecwﬂmh 1 h

the respl.ti e-Cc d sol uti treated wth 5-ipdo-l - entene(12
o o1 el oot SREGGE P e it PRl bEPL LY i o P GERERD r bom
t emper ahd! geatamo%ﬁéuh{ el HRHucesh: Je{f %whef%whtas R GUSRCNS sBRaBIES & ARk8brt O
-40C and anot her solution of KHVDS (15.3 g, 76.5 mmol, 1.5 equiv.) in THF

(77 nlL)dewmss adeledbsuibeda fenrpramaleovier Ui Ritantanti489.3% k;e8,509802:0 5,334,144;

Che. burBuniZeor Sl ety B A’ oS in SRR bar DB oRl XPa TP

t enper a8, 31333y &3, 5030617, (516413, BHE201639¢ 1,396, 35685 4cp9ersehed Jay,s30dutmuoa60f
sat ur at ed NHAC1l solution in water (100 nL) The orgqanl cs were extracted with

ethyl a@dtRéte ppblisetionp Wi P7/37ge8haad WO Webs3 o Palbitiet roricxiarticltedelnenn
brine. IR OLIAH Gsel r(ﬁ%\@é rggsf b Ao QML '¥9§; I %ﬁ; g&&&frggm%ﬂﬂu P RfeRkEAL ed

under reduced pressure. sl ting resi dri I'n va tio overnlght
and usdaydronf tthe skmxib the adeimonara dulitabit. f Attédnetivaby ror faddaionally, conlvéiiidnal

400MHz, .CDC13 7.1 10 0 = 17. 2,
(1 6 Hz,SYDRECS Mavges 1(8&3 tjm?afé‘g%l m F%uwet% iiw néra'égm@i aglﬁmgstf@’ﬂsn , 2H)
2.05 (dgg2 9]3T 14. fhrmblafiohl? sulfllme’ fot t%jgca(l %mﬂf'gtratl%nqg’clﬁdg bﬂﬁﬁpe bt Jidnifekirtod =

6.8 Hz, 3H) . 13C NVR ( 100NHz
2008/ 12&WW¢M@Z&O@W@B}&E§E&M1@IB Saph 1$8nmenm &t‘@,ns 1@Bln2\;vat@2%7ncﬁor watsr O,

(E:Sgl (2: d ?Rg grgglgléng B 4?3;4%692@% SJ?I?U’H Oasng%ré)[a '&ef e)nd or solutlgrrls g:nzd?/gllr?’ ﬁllgllgezns[o%Fl 11

2- a( IH-Tdpik 19t Briik o428 RePUI £RD R, a1 B@lple,t dorPrisé -fRIMY labB@' 1%-t6-about
10% (w/w) active ingredient, although the concentration of the active ingredient may be as
high as the solubility limit of the active ingredient in the solvent. Formulations for topical
administration may further comprise one or more of the additional ingredients described
herein.
[00294] A pharmaceutical composition of the invention may be prepared, packaged,
and/or sold in a formulation suitable for pulmonary administration via the buccal cavity.
Such a formulation may comprise dry particles which comprise the active ingredient and
which have a diameter in the range from about 0.5 to about 7 nanometers or from about 1 to
about 6 nanometers. Such compositions are conveniently in the form of dry powders for
administration using a device comprising a dry powder reservoir to which a stream of
propellant may be directed to disperse the powder and/or using a self propelling
solvent/powder dispensing container such as a device comprising the active ingredient
dissolved and/or suspended in a low-boiling propellant in a sealed container. Such powders
comprise particles wherein at least 98% of the particles by weight have a diameter greater
than 0.5 nanometers and at least 95% of the particles by number have a diameter less than 7
nanometers. Alternatively, at least 95% of the particles by weight have a diameter greater

than 1 nanometer and at least 90% of the particles by number have a diameter less than 6
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enoate (12). To a stirred solution of crude ethyl

2- (di phenyl net hyl eneam no) - 2- (pent - 4- enyehept-6-enoate 11 (18.2g, 45.1
mrol ) i n wohyts/eiteer (200 nL) was added a 6N sol uti on ofrchye@sisssrs c aci d
(45 nmL) at OC over 45 min and the resulting m xture was stirred for another
15 min. The organics were extracted in ethyl ether (2 x 100 nlL), and the
combi nEWIRTREFT dPTYIRAYEICT GREPUUHRIS MAvApeiyde i 88 enetchadogntSsdi vetern

acet oneufi &R Grvknich®y yﬁ\“a'vfdlad% 5 QhivtibRMroRh. _

N- (9-fl uorenyl met hoxycar bonyl oxy) succi ni m de (16g, 47.5 muol, 1.05 equiv.)
in acet[00295]75 nlow doding mopeltantngatragiydinclote digbonabecl{ab®. Hayingl 8 hodlingrol |

4.0 equiv.) Jdn waier 50 wer e consecutive added., The resul t]

i xt ur SO SFIPY BE B o PR ar ok PROpREA B SV S0 act ed
W th etdoydo, gL pdLtht 2opdsiflomlandand atiie ifgBicResa P cefitinge layRr20vaswaly ed
over MgSH4, filtered, and concentrated under reduced pressure. The

resul t iaighe egingostioms Tharnrepatlantipagifiutiees egaiprise laddiiondlr vewdsgrsapish adel ut i ng
with 7% et hyl acetate in nrhexanes).t ive 12 as.a-white sqglid: .1H NVR
(s00m g EDEpE 3hEiot Bofh YBR0Ghe nlakor & By Bl CyRg! py BT 4
(t, .1 partlcl@sik® of tBblkamd odRr Gipartidlescotnptisik Be Hetivelreden80 (br s, 1H), 5.75
(m 2H), 4.99 (d, J = 17.6 Hz, 2H), 4.95 (d, J= 11.2 Hz, 2H), 4.39 (d, J =
6.8 Hz,100296] 4. dHhapmpcegtigal pompositins gf =thg pingentipng fegmulgiey | fop pelmappryaH) |

(2 % TR BE® e iyl T A0 o o0 phteylof g schuld e 100
127. 9, shenSionlZmcRB,fod@latZonsTaday 66 pdspated, Daclkdged , and/or Gold3ds Bquedds bnd/@3. 6,

14.5; HFE (IIESIh) .///{z. for OHL6NO4 . [ M#I - lél cal cd 462. 2644, found.
462. 26$#lute alcoholic solutions and/or suspensions, optionally sterile, comprising the active

100333 %Eé@@ﬂ&lﬁaﬂ@ HRH- BV RS HREOV LB BR) nduliPRYn A uRISRAd enoi ¢
amss, ), procedure”previously described for” deal kyl ation of esters was
used afdegrcenpduth clatmuolagorfss esmyNbdéheet comiprise JoneQog. m@tee pulditi®sd , ingBdich®01) :

To a stirred splutiqn of alumnum bromde (22.4 g, .84.Q0. nmol, 3.0 eqguivVv.)
o et iy uEher Pt danfiid RudohBigRey Ehtnin 2o crer Brroguihinypaate GF's

2- 4( 913bufﬂfeﬁﬁ% 8Per? &/ SARED 0% K GREROMN /G E federdatlvieenth ésﬁ@tlﬁ?fh?ﬁﬁo@y@éiﬁ@&t@. 12
(12.7 g, 27.5 mol) in dichloronmethane (90 nL) at O0C over 15 m n. The

resul tiHy driorletsrrovidsd & Itbinadute of wdrmnisisationomiy dayesrmeyireccadidmster ip g f or
24 h. The r tio ] Xture r into water and acidified with a

di | ut ed® ﬁgfﬁﬁ@%@d@ﬁ%ﬁ&%ﬁ% egsd wi th dichl oromethane (2 x 100 ni)
and t hqoommi nedrier Ganiatibay éfschbsl hashed Mwitdusfiln®r pdmh@drpdelive 94, and
concentrated under reduced pressure. The residual yellow sh solid was

puri fi eety fai mtpaagbdelbwiryoh crremasgedptamrasition ofgthgi iprentomnebpethen  wo

2008/ 1 8 i e t (Y Lte

2005 T O FARLR L UIPTR IR i BE Ay,
7.61 (dngrddrent/abd HayingHjn, averdde particl=frémbalhdayt RH)to S003dhidrdingteds= Bubh 0. 8
v il £ fhisgered iy ficmBaicr i whigh b s wlgn. I B e inyiltiony’ g
3.6 szth%'ﬁ%h t&-&ﬁal?&bsﬁﬁ'}mnﬂa &%ta(igér’of?he%[?ov@der Bel@ e t@tl phred0 (M 2H), 1.17
(m 2H): 'IC- NVR (100MFz, CDC13) 6 179.2, 154.2, 144.1, 141.6, 138.3,

128. 0, (002983, 1Xprowlatip0s SuitableFopnasgbadininBtration may For @GnHI@3061prizgdfism HRVS

(ESI) inlz for C24 4 [M:H] ' cal.cd 331, und. 434. 2334, Schene 2.
Vot o helPat s D beuar etrsam e s S50 R PR Bafdits snd ey

[ 00334] Binipeis€ l0As | G1ImMBRL 8f RS h&diQ@bnF TRE PRk ek@thdi Berpi@nt Anpharlay&itiagl et hyl
ester 12. A solution of Fnoc-protected bis-pentenyl glycine ethyl ester 12
(116 ngonposiGopTRS| thej mvantmngmeli| b dephde Ppelaged sayl/orsepldi inf fomYYBN) was
stirred,| . b cat 1 eperat | X 05, nmol ,
20 ot o e P RIREE BRI B ARG BB lop S RRESRAPL b St S T on
m xt ur ealsibewad ot hibn@R Inyade%sie dony @aheldnmsthadd, iand nigt R icalmplaso .l ed LoBnd
that at |east five different isoners of dinmeric cyclized product 15 were

f or med. (WP b S6WR IECdigiHo s PRlaRsEc PRI IS @au%rtaﬂm%{%akvawgt angiqredegagdable

I nter I . S t v b A0 I gyt i .

(it v s iegiiah R Pnls: BEG S b OGR! MR SRGRIOTEIER Rroin,

r enovedAlterdeelyr faamoktops @sebledor bivealpdoduistraionengy gampriscedbomdes ad/arangel

col um chromat ography (eluting with 12.5% et hyl acetate in n-hexanes) as a
white foam 1H NVR (400MHz, CDCl13) 6 7.78-7.75 (m 4H), 7.65-7.61 (m 4H),
7.42-7.37 (m 4H), 7.34-7.29 (m 4H), 6.01 (br s, 0.6H), 5.95 (br s, 0.3H),
5.92 (br s, 1.1H), 5.19-5.11 (m 4H)03%.39 (d, J = 7.2 Hz, 4H), 2.47-2.41
(m 2H), 2.26-2.20 (m 4H), 2.06-1.66 (m 10H), 1.54-1.31 (m 10H),
1.04-0.76 (m 4H); HRVMS (EST) nilz for C54H66N308 [ MrNH4] 1 cal cd 884. 4850,
found 884.4857. 1003351Pepti de synthesis. The peptides were prepared using
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1003361Met at hesi s and purification. R ng closing netathesis of resin-bound
| V- term nal capped peptides was perforned using 20 nol % G- ubbs catalyst in
&gassed wd-oakeicor oet hane (DCE) for 2 hours at room t eagparsatosnsss7ithen

nmet at hesi s was i nconplete, the reaction solution was drained and the resin
was treated with fresh catal ){st for another 2 hours. The resin was_ washed
wi t h DAerqeglizedzang/eq atopyized) swlytepn, and/pf syspenyien GemRHMBE the aghie HEKdiEMd t hen
dri ed Idho3pURcRUC AL cd, B/ GRId SRS B RuShiGAY Rileh ﬂ%gk&@@, h§Shaleh

t r eat ment th a mxture of trifluoroacctic acid/triisopropylsil anéwater
(95/ 2. 5WRragy pamiclc2anidaurdsopdetchizprie chqiange &dmmpoatdil tté ebouwy 200 ehubriétetshardd

ther. Th i pi tat |l ected.. trj.fugati d washed twi
Wt ot B St S8 e toihe St S i Fe B O et hanol -
filterqgotom)r emoy e paasiduti@NoRipokitibe bhDe iBVEGKISE MRASE Jilefed, HadkabBdpur e

peptide products. [00337] El ectrospray |onization Mass Spectronetry
( ESI - MBnd/or peldtin gefogmulpdpmviiifable for sphthalneoadminisiation] Suetafasorulegens aayf ound

27 ST &R SOG4 AR

1691. 6.anB@ptsugRnSion bStdSadtine iLB2ditA2ANIORR oM rHoit] ligeidl eeick7 Bhch, drémund
1734.0. Peptide 8. ESIMS for C8sHL31N20019 [M+ H]' calcd 1772.0, found
1772. 0.m&0 G388 Copwapabuleing GRS Papsi skon i ogimose ofiey qfnthgeadditional
descri e ' . an o' r.e 11 .

absor bare e ERE LA Bt B SRRRE RIS RRR B AT B AL S 6600
cm ). Gsefuliretudditiodse evisch apeoiseahavartiee dgdrédieritén nocroaryd@alime fdmn7 4fd/or in a
spectraopol ari neter equi pped with tenperature controll er using.the

foll owﬂﬁ’ﬁs%rP%llnPfﬁP%fa sURBRENRS ufoinwicetrops grasoqfisraplatsd asshiing Matin Sy

nm sec SRR thitGnvefRor 008/ 121767PCT/ US2008/ 058575 accumul ations, 1 sec
response,” 1 nmbandw dth, 0.1 cmpath length. Al spectra were converted to
a uni f o83t al e @éncraldlcansiddratiqusiie theyforhuletiothackermoamidacsurb of plearimancutical
Tenper at ur e- dependent CD spectr.a_of .each peptide (94-10Q .u wer e,
ecbr QSIS TSI G AP Gb RO T8¢ By otitt st A H8e 2 e om
260 t o H8%.ippThcdeDViliamd SeMaIKSs, 20691 varyi ng concentrations (18, 48, 70, and
118 p.M of peptide 4 were perforned at 20C. To generate thermal unfol ding
curves, the ellipticity at 222 nmfor each peptide (94-100 pLM was

measur e ’Slx,/ﬁsrt%n%g from4 to 95C with tenperature slope of 3C/mn. To

obtai n“Tm "We "anal yzed the thermal unfol ding curves using a two-state nodel
as prevoosmly dedacsinkedmbotiiné®do £andrapemieslly rffectwal afnoeft bAwhI hvefdive

I rback, A.; Sanuelsson, B.; Wallin, S. Biophysic. J. 2003, 85, 1457-1465).
St i t chethapBirclided campestion widglivesed ipag Batient sl Qe PEIRE fon gimyli@Requsiyon
poi nt ij 4t hi . . . ef or jor T .

Got or i i 1 of TR TS RERE RO U R oEhitn T S pBimgisoy
their a thhepb@id ahdyntefen iatedBE.colPoSBOH Re ptlivdecddioge piticon and/sayrgalisth nl of

trypsin i mobi.lized on agaros Pi,erce, catal og # 20230) wa shed, wi th
0. 6 nt. T1or 4o BEEIeR BT e ran@é 15 NSO BRI F P? apci?«s%%) oT4ig: § s
separ at@ddfibRMh %nﬁ%ﬁﬁ‘ddi%%%ﬁ] t(1)1f€ aeibuesh iRXnG&D Eér]lej ﬁ%@@ﬁ% %fofﬁcfgﬁ@tov‘@&ﬂ,ed

enzyme was suspended in 1. the digestion buff pt of a peptide
sol ut i odleyiate, gmpliorate, tahievelidgkytoneet dfuihibit pragressioneef, widube 650riki of, afd/othe

enzyne suspension and the resulting m xture was jncubated w th rapi
Shaki ng SR BEEPesaBE obF et SpftoRy SroanfES of M AR, dhsofighe fador
i ncubatdogaitieas quenched by filtering off the enzyne, and the residual

substrate in the filtrate was quantified by HPLC bascd peak detection at
280 nml0GHR]di geBhci emmpostipps.dicsprdaneetp thicr wethed @érth iprrsentcigventioa, Fulyfbd i f e,

t12, ‘ . . X i . y . .
(Syner o R it Y ArhOliiand 3B FARCPPu ARG U T, FiBeR O
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(Macronodcl, v.9.1, Schrodinger, LLC, New York, NY, 2005).
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At present the oral and/or nasal spray and/or acrosol route is most commonly used to deliver
therapeutic agents directly to the lungs and/or respiratory system. However, the invention
encompasses the delivery of the inventive pharmaceutical composition by any appropriate
route taking into consideration likely advances in the sciences of drug delivery.

[00304] In certain embodiments, the conjugates of the invention may be administered at
dosage levels sufficient to deliver from about 0.001 mg/kg to about 100 mg/kg, from about
0.01 mg/kg to about 50 mg/kg, from about 0.1 mg/kg to about 40 mg/kg, from about 0.5
mg/kg to about 30 mg/kg, from about 0.01 mg/kg to about 10 mg/kg, from about 0.1 mg/kg
to about 10 mg/kg, or from about 1 mg/kg to about 25 mg/kg, of subject body weight per day,
one or more times a day, to obtain the desired therapeutic effect. The desired dosage may be
delivered three times a day, two times a day, once a day, every other day, every third day,

every week, every two weeks, every three weeks, or every four weeks. In certain
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15.3 (-451.2) 31 25 cis/trans 0.0 (-466.5) 15.8 (-450.7) 18 61 trans/cis
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embodiments, the desired dosage may be delivered using multiple administrations (e.g., two,
three, four, five, six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, or more
administrations).

[00305] In some embodiments, the present invention encompasses “therapeutic
cocktails” comprising inventive polypeptides. In some embodiments, the inventive
polypeptide comprises a single species which can bind to multiple targets. In some
embodiments, different inventive polypeptides comprise different targeting moiety species,
and all of the different targeting moiety species can bind to the same target. In some
embodiments, different inventive polypeptides comprise different targeting moiety species,
and all of the different targeting moiety species can bind to different targets. In some
embodiments, such different targets may be associated with the same cell type. In some
embodiments, such different targets may be associated with different cell types.

[00306] It will be appreciated that inventive polypeptides and pharmaceutical
compositions of the present invention can be employed in combination therapies. The
particular combination of therapies (therapeutics or procedures) to employ in a combination
regimen will take into account compatibility of the desired therapeutics and/or procedures
and the desired therapeutic effect to be achieved. It will be appreciated that the therapies
employed may achieve a desired effect for the same purpose (for example, an inventive
conjugate useful for detecting tumors may be administered concurrently with another agent
useful for detecting tumors), or they may achieve different effects (e.g., control of any
adverse effects).

[00307] Pharmaceutical compositions of the present invention may be administered
either alone or in combination with one or more other therapeutic agents. By “in combination
with,” it is not intended to imply that the agents must be administered at the same time and/or
formulated for delivery together, although these methods of delivery are within the scope of
the invention. The compositions can be administered concurrently with, prior to, or
subsequent to, one or more other desired therapeutics or medical procedures. In general, each
agent will be administered at a dose and/or on a time schedule determined for that agent.
Additionally, the invention encompasses the delivery of the inventive pharmaceutical
compositions in combination with agents that may improve their bioavailability, reduce
and/or modify their metabolism, inhibit their excretion, and/or modify their distribution

within the body.
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15.6 ( Q@Gth)d and Drug Administration.
[00309] In will further be appreciated that biologically active agents utilized in this
combination may be administered together in a single composition or administered separately
in different compositions.
[00310] In general, it is expected that biologically active agents utilized in combination
be utilized at levels that do not exceed the levels at which they are utilized individually. In
some embodiments, the levels utilized in combination will be lower than those utilized
individually.
[00311] In some embodiments, inventive pharmaceutical compositions may be
administered in combination with any biologically active agent or therapeutic regimen that is
useful to treat, alleviate, ameliorate, relieve, delay onset of, inhibit progression of, reduce
severity of, and/or reduce incidence of one or more symptoms or features of cancer. For
example, inventive compositions may be administered in combination with traditional cancer
therapies including, but not limited to, surgery, chemotherapy, radiation therapy, hormonal
therapy, immunotherapy, complementary or alternative therapy, and any combination of
these therapies.
[00312] In some embodiments, inventive compositions are administered in combination
with surgery to remove a tumor. Because complete removal of a tumor with minimal or no
damage to the rest of a patient’s body is typically the goal of cancer treatment, surgery is
often performed to physically remove part or all of a tumor. If surgery is unable to
completely remove a tumor, additional therapies (e.g. chemotherapy, radiation therapy,
hormonal therapy, immunotherapy, complementary or alternative therapy) may be employed.
[00313] In some embodiments, inventive compositions are administered in combination
with radiation therapy. Radiation therapy (also known as radiotherapy, X-ray therapy, or

irradiation) is the use of ionizing radiation to kill cancer cells and shrink tumors. Radiation
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therapy may be used to treat almost any type of solid tumor, including cancers of the brain,
breast, cervix, larynx, lung, pancreas, prostate, skin, stomach, uterus, or soft tissue sarcomas.
Radiation can be used to treat leukemia and lymphoma. Radiation therapy can be
administered externally via external beam radiotherapy (EBRT) or internally via
brachytherapy. Typically, the effects of radiation therapy are localized and confined to the
region being treated. Radiation therapy injures or destroys tumor cells in an area being
treated (e.g. a target organ, tissue, and/or cell) by damaging their genetic material, preventing
tumor cells from growing and dividing. In general, radiation therapy attempts to damage as
many tumor cells as possible while limiting harm to nearby healthy tissue. Hence, it is often
administered in multiple doses, allowing healthy tissue to recover between fractions.

[00314] In some embodiments, inventive compositions are administered in combination
with immunotherapy. Immunotherapy is the use of immune mechanisms against tumors
which can be wused in wvarious forms of cancer, such as breast cancer (e.g.
trastuzumab/Herceptin®), leukemia (e.g. gemtuzumab ozogamicin/Mylotarg™), and non-
Hodgkin’s lymphoma (e.g. rituxirnab/Rituxan®). In some embodiments, immunotherapy
agents are monoclonal antibodies directed against proteins that are characteristic to the cells
of the cancer in question. In some embodiments, immunotherapy agents are cytokines that
modulate the immune system's response. In some embodiments, immunotherapy agents may
be vaccines.

[00315] In some embodiments, vaccines can be administered to prevent and/or delay the
onset of cancer. In some embodiments, cancer vaccines prevent and/or delay the onset of
cancer by preventing infection by oncogenic infectious agents. In some embodiments, cancer
vaccines prevent and/or delay the onset of cancer by mounting an immune response against
cancer-specific epitopes. To give but one example of a cancer vaccine, an experimental
vaccine for HPV types 16 and 18 was shown to be 100% successful at preventing infection
with these types of HPV and, thus, are able to prevent the majority of cervical cancer cases
(Harper et al., 2004, Lancet, 364:1757).

[00316] In some embodiments, inventive compositions are administered in combination
with complementary and alternative medicine treatments. Some exemplary complementary
measures include, but are not limited to, botanical medicine (e.g. use of mistletoe extract
combined with traditional chemotherapy for the treatment of solid tumors); acupuncture for
managing chemotherapy-associated nausea and vomiting and in controlling pain associated

with surgery; prayer; psychological approaches (e.g. “imaging” or meditation) to aid in pain
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cancer treatment. To give but a few examples, pain can be treated with opioids and/or

analgesics (e.g. morphine, oxycodone, antiemetics, efc.); nausea and vomiting can be treated

with 5-HTj3 inhibitors (e.g. dolasetron/Anzernet®, granisetron/Kytril®, ondansetron/Zofran®,

palonsetron/Aloxi®) and/or substance P  inhibitors (e.g. aprepitant/Ernend®);

immunosuppression can be treated with a blood transfusion; infection and/or sepsis can be

treated with antibiotics (e.g. penicillins, tetracyclines, cephalosporins, sulfonamides,

aminoglycosides, etc.); and so forth.

[00318] In some embodiments, inventive compositions may be administered and/or

inventive diagnostic methods may be performed in combination with any therapeutic agent or

therapeutic regimen that is useful to diagnose one or more symptoms or features of cancer

(e.g. detect the presence of and/or locate a tumor). In some embodiments, inventive

conjugates may be used in combination with one or more other diagnostic agents. To give

but one example, conjugates used to detect tumors may be administered in combination with

other agents useful in the detection of tumors. For example, inventive conjugates may be

administered in combination with traditional tissue biopsy followed by immunohistochemical

staining and serological tests (e.g. prostate serum antigen test). Alternatively or additionally,

inventive conjugates may be administered in combination with a contrasting agent for use in

computed tomography (CT) scans and/or MRI.
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[M3 + H calcd 783.7, found 783.61
any combination. All of the various combinations are not set forth explicitly but each

combination is included in the scope of the invention.

[00320] According to certain embodiments of the invention, a kit may include, for
example, (i) one or more inventive polypeptides and one or more particular biologically
active agents to be delivered; (ii) instructions for administering the conjugate to a subject in
need thereof.

[00321] Kits typically include instructions which may, for example, comprise protocols
and/or describe conditions for production of inventive polypeptides, administration of
inventive polypeptides to a subject in need thereof, design of novel inventive polypeptides,
etc. Kits will generally include one or more vessels or containers so that some or all of the
individual components and reagents may be separately housed. Kits may also include a
means for enclosing individual containers in relatively close confinement for commercial
sale, e.g., a plastic box, in which instructions, packaging materials such as styrofoam, etc.,
may be enclosed. An identifier, e.g., a bar code, radio frequency identification (ID) tag, etc.,
may be present in or on the kit or in or one or more of the vessels or containers included in
the kit. An identifier can be used, e.g., to uniquely identify the kit for purposes of quality

control, inventory control, tracking, movement between workstations, efc.

Exemplification
[00322] The present invention will be more specifically illustrated by the following
examples. However, it should be understood that the present invention is not limited by these

examples in any manner.

Example 1. Stitching alpha—Helical Peptides by Tandem Ring—Closing Metathesis.

[00323] For the bis-olefinic amino acid that provides the spiro junction of the stitched
peptide, we chose bis-pentenylglycine (Bs) (Figure 1D). Studies with single hydrocarbon
staples had established that five-carbon chain length in Bs to be optimal at the C-terminal end

of the i,i+4 staple, when S-configurated and combined with an N-terminal S5 residue; and at
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WD 2008/ 121767PCT/ US2008/ 058575 [ 00345] Additional Stitched Peptides 11:
FI TC- | abel ed RNases A anal ogs Table 9. Pepti de Ha:

FI TC- | i nkwol20AEBAAAKFLAAHA- NH2 (SEQ I D 21) [ESI M5 f or PCTO#ARINIABEZD29S
[M2 + H ' calcd 1102.5, found 1102.8] Peptide |lib

G111+ SRBA7S] $AGOLshFy 7 PRl »?f%asfe@on BTN 114 50mPIB i i Crigemina

IS LB e R e el o sl e

FI TC liaok@uiin@E\N-isTAMBRBRHI)AEIB8H B2+ BB CBe@dinal S (i+4+7) bear four terminal
olefins, which are equivalent electronically but differentiated regiochemically by virtue of
their attachment to the peptide framework.
[00324] Considering only intramolecular reaction pathways, tandem-RCM could
produce three regioisomeric products, 2, 3 and 4 (Figure 1A). Of particular concern was the
possibility that the two olefins in Bs might preferentially react with each other during RCM
(reaction a), because the resulting 9-membered ring would be smaller than either of those
produced by inter-residue RCM.
[00325] To investigate all the possible reaction pathways, we turned to model studies
examining each in isolation using the sequence of the C-peptide of RNase A (Bierzynski, A.;
Kim, P. S.; Baldwin, R. L. Proc. Acad. Sci. U.S.A. 1982, 79, 2470-2474). A model peptide
designed to test reaction a by incorporating only Bs, was a poor substrate for RCM (Table 5
entry II), probably owing to ring strain in the transition state leading to the cyclononenyl
product A literature search failed to produce any reported example of RCM leading to
cyclononenyl product. The ethyl ester of Fmoc amino acid Bs also failed to form the
cyclononenyl product under similar conditions; instead, a dimeric 18-membered metathesis

product was formed as the exclusive product (Scheme 2).

Table 5. Sequences of Peptide Substrates and Percent Conversions for Metathesis Reaction.

Substrate sequence” %
conversion’
SEQ ID No. Rxn 2h | +2h°
modeled
I | AccEWAETAAAKFLAAHA, 9 SEQID 1 _ _
Il | AccEWAETAABsKFLAAHA SEQ ID 2 a <7 | <?
I | AccEWASSTAAAKFLAAHS; SEQ ID 3 b <7 | <
IV | AccEWASsTAARSKFLAAHA SEQ ID 4 c <7 | <
V | AccEWAETAASsKFLAAHSS SEQ ID 5 d 48 | —
VI | AccEWASsTAASsKFLAAHA SEQ ID 6 e >98 | —
VII | AccEWAETAARsKFLAAHS; SEQ ID 7 f >98 | —
VIII | AccEWASsTAASsKFLAAH=*¢ SEQID 8 (product 6)| —
98
IX | AccEWA*TAARsKFLAAHSS" SEQID 9 (product 5)| —
>98
X | AccEWASsTAABsKFLAAHS; SEQ ID 10 (product 4)| —
>98
XI | AccEWASsTAABsKFLRsAHA SEQ ID 11 (product 8)| —
>98
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[ ESIMS for Cl1411157N23027S [M2 + H' calcd 1156.1, found 1155.6] Peptide
|l e: FITC |inkorl-EWASSTAABSKFLAAHSS- NH2 (SEQ I D 25) [ESIMS for
C120H165NR8QB®A2i M2 + H ' calcd 1196.1, found 1195. 6] pcirAG3¢b8joesds t i onal
Stitched Peptides 111. Hydrophilic stitched peptide anal ogs Tabl e 10.

Pepti de, Ma: Ac- EWSAI hTDNAI bKOEADRAI h- NH2 (SEQ |1 D 26) [ES| M5, f or

C74H117 Netghesly Wmszpelﬁpqq?led eapelif wwpoy withdhn gﬁ@gg%ﬁeﬁ@smi?éwm 20 mol%

cal cd SE0D “ATAd SR8 DTOBERN dorvi “Ar PV MNERRRIERRNS (s 10 2e)
[ ES1NVS rhageridH6ii3@NEB0A By [rdlc@scd-fHpse HRLCdod68ing cldwagedr@B8esit]. “Product

yield following a second 2-hour metathesis reaction using fresh catalyst. ‘RCM product was

not detected. “Asterisk represents alpha-aminoisobutyric acid (Aib), which was incorporated

to mimic the helix-stabilizing effect of the alpha,alpha-disubstituted amino acids Ss and Ss.”

Double RCM product.

[00326] A peptide configured to test reaction b also failed to yield appreciable amounts
of product (entry III, Table 5). These results having thus indicated that the a+b tandem-
RCM pathway is disfavored, the two remaining alternatives were c+d and e+f. In model
peptides, reaction ¢ failed and d gave only modest yields (entries IV and V, respectively). On
the other hand, both reactions e and f'proceeded efficiently (entries VI and VII, respectively),
as expected from previous studies (see Schafmeister, C. E.; Po, J.; Verdine, G. L. J. 4m.
Chem. Soc. 2000, 122, 5891-5892). The exquisite selectivity of RCM in these peptides is
clearly evident from comparison of entry VI with IV, in which inversion of a single
stereogenic center causes a nearly quantitative reaction to fail.

[00327] Of the six mono-RCM reactions, by far the two most efficient ones were e and
f- Should this preferential reactivity be retained with a peptide containing all four olefinic
tethers required to introduce a stitched helix, then the e+f pathway might be favored enough
to provide product 4 cleanly. To test this, we synthesized peptide 1 and subjected it to RCM
under the same conditions as used in the component reactions, then deprotected the peptide
and analyzed the products by LCMS. A single product peak accounted for 90% of the
product mixture, with the remainder being unreacted starting material. This product had the
molecular mass expected of the product of tandem metathesis (i.e., 1 minus 2 mol equivalents
of ethylene). Edman degradation revealed that only the olefin-containing amino acids had
been altered in the RCM reaction. By subjecting resin-bound 1 to a second round of RCM,
we were able to increase the product conversion to greater than 98%. The results of the
mono-RCM reactions had suggested 4 to be the most likely structure for the tandem-RCM
product, and this assignment was confirmed by computational analysis of the two possible
stitched products, 3 and 4; Molecular modeling indicated that the lowest energy double bond
isomer of product 4 is lower in energy than the most stable isomer of 3 by ~15 kcal/mol.

This is in part due to three syn-pentane interactions that arise in product 3. Computational
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[ 00347] Addi tional Stitched Peptides |V: Rev-based peptides targeting

H V- RRE Tabl e 11. Peptide |Va: Ac- TRQGSSRRNB5RRRVWRES8QR- NH2 ( SEQ | D 29)

[ ESIVS f owoGhosiidisNA6024 [M3 + H cal cd 851.5, found @62aBpooReptsisie | Vb:
Ac- TRQS5RRNBSWRRRSRERCQR- NH2 (SEQ | D 30) [ESIMS for C18Nlsi NA6024 [M 3 + H]
cal cd 837, 5, found

FI TC- | i3Relysi -frss R%%;ssm&%%ﬂé%@@ ifey ey Ealals todic erdisrptiNgg029

[M3 + c}'ﬂ tﬁ@} 49 O?eqfﬁl l?as Joq%@g 08%1@&1&) 6 Pbiad ednh\fﬁerefore the intrinsic preference of
FI TG | i nker 2- TRQS5RR SEQ ID 32) [ESI'Ms for C130t hO1N48029

[ M 3 + thifcatallystdo Qmuee; Wmuoidﬁ@s?ﬁrobébly W))nﬁﬁl%/ 121767PCT/ US2008/ 058575

[ 00348] %I 0”2@ Qyiart(f: crhrmsrn (%tlj) rneasurernen were percfior%ne% c(jigtserr}l%% i IflPe%tSHl F-la

Tabl e pti
of stitching on the conformational preferences and thermal stability of the peptides. Stitched

peptide 4 displayed the characteristic CD signature of alpha-helices, but was less affected by
increasing temperature than single-stapled peptides 5 and 6 (Figure 2A, 2B, and 3B). Indeed,
whereas 5 underwent a cooperative melting transition at 57°C, 4 retained more than 50% of
its alpha-helicity even at 95°C (see Figure 4 for additional melting data). The greater helix
stability of peptide 4 than 5 was accompanied by enhanced resistance to tryptic digestion;
even in the presence of a vast molar excess of trypsin, the stitched peptide 4 exhibited a half-
life of nearly three hours (172 min, Fig 2C).

[00329] To investigate the possibility of forming stitched peptides having the i+4+4
constitution, we again applied the half-site rules to design peptide 7 (Table 1, entry XI). This
substrate also underwent efficient RCM leading to a doubly crosslinked product.
Computational analysis indicated that both olefins in the stitched product 8 (Figure 1C)
would have to be cis-configurated in order to form a stable alpha-helix. Though 8 clearly
exhibited helical character greater than the stapled peptide 5 and less than that of the i+4+7
stitched peptide 4, the apparently complex melting behavior of 8 precluded accurate Ti,
determination.

[00330] Experiment general. Commercially available solvents and reagents were used
as received unless otherwise indicated. Tetrahydrofuran (THF) was distilled from sodium
metal in the presence of benzophenone under dry nitrogen. Dichloromethane (CH,Cl,) was
distilled from calcium hydride under dry nitrogen. Reactions involving moisture-sensitive
reagents were carried out under an inert atmosphere of dry argon. All glassware was dried
prior to use, and all liquid transfers were performed using dry syringes and needles. All
NMR spectra were recorded on a Varian Mercury 400 model spectrometer. Chemical shifts
() for 'H and *C NMR spectra are reported in ppm relative to residual solvent protons or
carbons, respectively. High resolution ESI mass spectra were obtained using a LCT mass
spectrometer (Micromass Inc., Beverly, MA). Peptides were purified by reverse-phase
HPLC with a 9.4 x 250 mm Agilent C,s reverse phase column using an Agilent 1100 series
HPLC. Analysis of the purified peptides was performed on an Agilent 1100 series LC/MSD

electrospray trap with a 3.5 x 150 mm Agilent C;g reverse phase column.
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Ac- | LSS5MAVB5HWKSLRS8T-NH2 (SEQ I D 33) [ESIMS for COO0H15sN22018S2 [M2 + H'
cal cd 949.6, found 950.0] Peptide Vb: Ac- 1LRVAVSS5HVKB5LRGR5- NH2 ( SEQ | D 34)
[ ESI M5 f ow0@8&1121%55N25016S2 [M 2 + H ' calcd 941. 1, foeau/i34doserssPepti de
Vc: FITC i nker2-1 LSSMAVRSHWKSLRS8T- NH2 (SEQ I D 35) Peptide Vd:

FI TG li nker2- | LRVAVS5HWKR5LRGR- NH2 (SEQ I D 36) 1003491Additional Stitched
Peptides VI: p53-based peptides targeting hDM 2 and hDWk Tabl e 13. Peptide

Via: A cy,g,ggqggapgs\{gm%%d@; _e{ételgn@r%_y&gg,hys for CLO4HL62N20026 [M 2

+ H calcd 105376, found 1 Pept'i
Ph._ _Ph
*HsN._ _.CO,Et
Ph\n/Ph KHMDS, THF No _COLEt 6N HCI \/\3)&/2\/
N._CO,Et /\/\/' W Et,O/H,0, rt, 1 h ™ =z
10 -78°C, THF 1

Fmoc-Osu FmocHN CO,Et AIBr3, Me,S \FTC\HN)(O/ZH\/
Na,COg/Acetone-H,0 W CH,Cly, 1t, 24 h AN F
12 Bs
68% from 10 78%

[00331] Ethyl 2-(diphenylmethvleneamino)-2-(pent-4-envl)hept-6-enoate (11). A

procedure previously described for dialkylation of N—(diphenylmethylene)glycine ethyl ester
10 was used after modifications (see Denmark, S. E.; Stavenger, R. A.; Faucher, A—M,;
Edwards, J. P. J. Org. Chem. 1997, 62, 3375-3389): To a stirred solution of N-
(diphenylmethylene)glycine ethyl ester 10 (13.63 g, 51 mmol) in THF (250 mL) was added a
solution of KHMDS (11.2 g, 56.1 mmol, 1.1 equiv.) in THF (56 mL) via a cannula at —78°C
over 15 min. After stirring at -78°C for 1 h, the resulting orange-colored solution was treated
with 5-iodo-1-pentene (12 g, 61.2 mmol, 1.2 equiv.). The reaction mixture was allowed to
warm to room temperature and stirred for 2 h. The resulting suspension was cooled to -40°C
and another solution of KHMDS (15.3 g, 76.5 mmol, 1.5 equiv.) in THF (77 mL) was added
via a cannula over 15 min and stirred for 1h. 5-iodo-1-pentene (16 g, 81.6 mmol, 1.6 equiv.)
was then quickly added to the burgundy-colored mixture, and the reaction was left to warm to
room temperature overnight (16 h). The reaction was quenched by addition of saturated
NH4Cl solution in water (100 mL). The organics were extracted with ethyl acetate (2 x 150
mL), washed with Na,S;0; solution and then with brine. The organic layer was dried over
MgSQ., filtered, and concentrated under reduced pressure. The resulting residue was dried in
vacuo overnight and used for the next reaction without further purification: 'H-NMR
(400MHz, CDCl3) 6 7.83—7.12 (m, 10H), 5.80 (m, 2H), 5.02 (dd, J=17.2, 1.6 Hz, 2H), 4.96
(dd, J=10.4, 1.6 Hz, 2H), 3.74 (q, J = 6.8 Hz, 2H), 2.05 (dd, J = 14.0, 7.2 Hz, 4H), 1.92 (m,
4H), 1.45 (m, 4H), 1.13 (t, J = 6.8 Hz, 3H); "C-NMR (100MHz, CDCls) & 174.8, 166.0,
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Ac- LSS5ETABSDLWKLLSSEN- NH2 (SEQ | D 38) [ESIMS for C93HL58N20026 [M 2 + H] +
cal cd 1015.6, found 1016.0] Peptide Vic:

FI TC- | i nkwo20488S5HBTFBSDLVWKLLSSEN- NH2 ( SEQ | D 39) [ ES| MSPL®IUS2008/058575
Cl1261-1176N22031S [M 2 + H' calcd 1262.6, found 1262.8] Peptide VId:

FI TC- 1 i nker 2- L SSS5ETABSDLVWKLL SSEN- NH2 [ ESIMS f or
C12911 17BN IBBRET e 5201 27 Tn] T4 P 08.3. Pan 405 Bk IRk MFu B o=

Bi ot i n-gj p 5 WG58 50 NR0{ SEQ | D 41) [ESIMS for
0122H192N240]3_4S ql\%? f% cal cd 1260. 7, found 1261. 2] Peptide Vif:

Bi oti n-[00382¢r | - LIBBS € W( ? @Dhept-6-

It Ve 0e itk TR M%@%? 122&%@%@%&%&@5@1 M2+

H + calg 929@13@ 69enofa£2:wr10k1@@g 2.1 Bardl ﬁﬁ‘etw*ﬂéther 'fi&ﬁnt Q8 b dddIAUNBRIN SR - NH2
(SEQ ID 4 {ESI M5 for HI19N15020S [ + CaI cd 916.9, found 917. 6]
hydroch oric acid (45 mL) at 0°C over 45 min and the resultlng mixture was stirred for

another 15 min. The organics were extracted in ethyl ether (2 x 100 mL), and the combined

ctherial layer was concentrated. The residue was dissolved in acetone (75 mL), to which a
solution of N-(9-fluorenylmethoxycarbonyloxy)succinimide (16g, 47.5 mmol, 1.05 equiv.) in
acetone (75 mL) and a solution of sodium carbonate (19.1g, 180.4 mmol, 4.0 equiv.) in water
(150 mL) were consecutively added. The resulting mixture was stirred at room temperature
for 16 h. The product was extracted with ethyl acetate (2 x 150 mL) and the combined
organic layer was dried over MgSQy, filtered, and concentrated under reduced pressure. The
resulting residue was purified by silica gel column chromatography (eluting with 7% ethyl
acetate in n-hexanes) to give 12 as a white solid: 'H-NMR (400MHz, CDCls) § 7.77 (d, J =
7.2 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.40 (t,J = 7.2 Hz, 2H), 7.32 (dt, /= 7.2, 0.8 Hz, 2H),
5.90 (br s, 1H), 5.75 (m, 2H), 4.99 (d, J = 17.6 Hz, 2H), 4.95 (d, /= 11.2 Hz, 2H), 4.39 (d, J
= 6.8 Hz, 2H), 4.25 (m, 3H), 2.35 (dt, /= 12.8, 4.0 Hz, 2H), 2.02 (m, 4H), 1.76 (dt, J = 12.8,
4.0 Hz, 2H) 1.39 (m, 2H), 1.30 (t, J = 7.2 Hz, 3H), 1.06 (m, 2H); “C-NMR (100MHz,
CDCl3) 6 174.2, 154.0, 144.2, 141.6, 138.5, 127.9, 127.3, 125.3, 120.2, 115.1, 66.3, 64.2,
62.1, 47.6, 35.3, 33.6, 23.6, 14.5; HRMS (ESI) m/z for CooH3sNO, [M+H]" calcd 462.2644,
found 462.2637.

[00333] 2-(((9H-Fluoren-9-v)methoxy)carbonylamino)-2-(pent-4-enyl)hept-6-enoic

acid (Bs). A procedure previously described for dealkylation of esters was used after
modifications (see Node et al., J. Org. Chem. 1981, 46, 1991): To a stirred solution of
aluminum bromide (22.4 g, 84.0 mmol, 3.0 equiv.) in methyl sulfide (90 mL) was slowly
added a solution of ethyl 2-(((9H-fluoren-9-yl)methoxy)carbonylamino)-2-(pent-4-enyl)hept-
6-enoate 12 (12.7 g, 27.5 mmol) in dichloromethane (90 mL) at 0°C over 15 min. The
resulting mixture was allowed to warm to room temperature and stirred for 24 h. The
reaction mixture was poured into water and acidified with a diluted HCl. The product was
extracted with dichloromethane (2 x 100 mL) and the combined organic layer was washed
with brine, dried over MgSQO,, and concentrated under reduced pressure. The residual

yellowish solid was purified by silica gel column chromatography (eluting with 7% methanol
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WO 2008/ 121767PCT/ US2008/ 058575 [ 00350] Addi tional Stitched Peptides VII:
Bl D- BH3- based peptides targeting BCE- XL Table 14. Peptide Vila:

Ac- EDI | RNVAS3BI41ABBEYCGDWNLDS8SI - NH2 (SEQ | D 45) [ ES1IMS f orCTAKZG0i8H8HB/2 9032
[M2 + H calcd 1324.7, found 1325.2] Peptide VIIb:

Ac- NI ASSHLABSVGDVWNLDS8S1- NH2 (SEQ I D 46) [ ESIMS for COOHL39N21021 [M 2 +
H + callgdichteremsthang)da g1 3s Dy hive prlidd eH MR (4AEMitza SR AREUEH 0. BES- NH2

(SEQ | [ES IN1902Q. [A2-4H ', cal . 5arfound 912. 0]
bopt del U1 {417 £ X8 2ERer 5T Bb Rt A Nt o bt b 03 V5 7
[ ESI V5 (.9 HzCIHQ MO 1087 S.00NH2/ + 148 Healley 41633, 8~ flouHd, 2884147 (dPept i de
Vile: FITG ] nkerz-gl A_SSHLABS\F/JSDV\Nlé(é[’)SSg - NszS( SE% | D_49) [ESI NS fé)r
c112H153NEE0I8E 4 G L= P Ha diDd2 1268: 6 Rdund H224 )07 Obdm fHe Wk (dt. J
=12.8, 3.6 Hz, 2H) 1.40 (m, 2H), 1.17 (m, 2H); “C-NMR (100MHz, CDCl3) § 179.2, 154.2,
144.1, 141.6, 138.3, 128.0, 127.3, 1252, 120.3, 115.2, 66.5, 64.1, 47.5, 35.2, 33.6, 23.5;
HRMS (ESI) m/z for C,7H3,NO4 [M+H] " calcd 434.2331, found 434.2334.
Scheme 2. Metathesis of Fmoc—protected bis—pentenyl glycine ethyl ester 12

FmocHN CO,Et

13
FmocHN CO,Et /
2 Grubbs I (20 mol%) FmocHN CO,Et
A Z DCE (0.005M) EtO,C NHFmoc
12 rt, overnight
15
72%
FmocHN COsEt FmocHN COyEL

P SN G

14

[00334] Ring closing metathesis of Fmoc-protected bis-pentenvl glvcine ethvl ester

12. A solution of Fmoc-protected bis-pentenyl glycine ethyl ester 12 (116 mg, 0.25 mmol) in
1,2-dichlorocthane (degassed, 50 mL for 0.005M) was stirred in the presence of Grubbs
catalyst 1% generation (41 mg, 0.05 mmol, 20 mol%) at room temperature. After 19 hours,
LC/MS data from the reaction mixture showed that only 5% of unreacted starting material
was left and that at least five different isomers of dimeric cyclized product 15 were formed.
Presence of monomeric cyclized product 13 was not detected. Intermediate 14 was not
detected, indicating the second metathesis (intramolecular RCM) might have proceeded
rapidly. After the solvent was removed under reduced pressure, the products were purified
by silica gel column chromatography (eluting with 12.5% ethyl acetate in n-hexanes) as a
white foam: 'H-NMR (400MHz, CDCls) § 7.78-7.75 (m, 4H), 7.65-7.61 (m, 4H), 7.42-7.37
(m, 4H), 7.34-7.29 (m, 4H), 6.01 (br s, 0.6H), 5.95 (br s, 0.3H), 5.92 (br s, 1.1H), 5.19-5.11
(m, 4H), 4.39 (d, J = 7.2 Hz, 4H), 2.47-2.41 (m, 2H), 2.26-2.20 (m, 4H), 2.06—1.66 (m,
10H), 1.54-1.31 (m, 10H), 1.04-0.76 (m, 4H); HRMS (ESI) m/z for Cs4HgN30s [M+NH,]
calcd 884.4850, found 884.4857.

[00335] Peptide synthesis. The peptides were prepared using Fmoc chemistry on Rink

Amide MBHA resin (NovaBiochem) with a loading capacity of 0.66 mmol/g. The dry resin
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FI TC- | i nker 2- NI ASSHLAB5VGDWALDS8- NH2 ( SEQ | D 50) [ ES1IMS for CL03H137N11025S
[M2 + H' calcd 1120.6, found 1120.81 NL = norl eucine 1003511Addi ti onal
Stitched Wwepbesdies76Vl | | : hE47- based peptides targeting | @cprust@snsssTabl e 15.
Peptide VIIla: Ac-LS5I LQOBSAVQRSI LALEQQVRER- NH2 (SEQ I D 51) [ESI M5 for

C116H199N31029 [M.3 + H]' calcd 854.9, found 855.2] Peptide VIN).
Ac- LS5IWVEBEHSHS Va8 Etrsiintr-Nipeldaane | YB) dfPrEéﬁmm be 0@32@821%@113@% [M 3

AT e , 3 L de Vbbb ineridine | -
Ac- LLI L%%&% Py LVE%%%%OE‘%-%Nb 2%%%%“? %ﬁ%%? 5 (ERPERnS I AXEHE 1030854 [ w3

+ H' d¥dtoc] 868n® acideunde 804plYl Pepli den Wking d-(6-chloro-1-H-benzotriazole-1-yl)-

e, LU LOONGVALERLECUSST It (520 LB Sehy 65 18 i Shadia2ian e
Ac- LLI LegnfQANBRVa1 RaleEP)BERS Miind 36, R 20) eduialides ©ordilsdmBNAld AR [ M 3
+ H' tegl cd 863.9, found 864.4] Peptide VI M({ pahi

(DIPEA) in NMP. For the coupling of unnatural olefin-bearing amino acids, a reaction time

of 2 hours was used with 4 equivalents of amino acid and 8 equivalents of DIPEA. After
each coupling or deprotecting reaction, the resin was washed with NMP (3 x 3 min), CH,Cl,
(5 x 3 min), and NMP (3 x 3 min). After the final Fmoc deprotection, the free N-terminus
was acetylated by treatment with 30 equivalents of acetic anhydride and 60 equivalents of
DIPEA in NMP for 2 hours.

[00336] Metathesis and purification. Ring closing metathesis of resin-bound N-

terminal capped peptides was performed using 20 mol% Grubbs catalyst in degassed 1,2-
dichloroethane (DCE) for 2 hours at room temperature. When metathesis was incomplete,
the reaction solution was drained and the resin was treated with fresh catalyst for another 2
hours. The resin was washed with DCE (5 x 3 min), CH,Cl, (5 X 3 min), and methanol (3 x 3
min) and then dried in vacuo overnight. The peptides were cleaved from the resin by
treatment with a mixture of trifluoroacetic acid/triisopropylsilane/water (95/2.5/2.5) for 2
hours and precipitated by addition of cold diethyl ether. The precipitate was collected by
centrifugation and washed twice with cold diethyl ether. The crude peptides were dissolved
in methanol, filtered to remove resin, and purified by reverse phase HPLC to give pure
peptide products.
[00337] Electrospray lonization Mass Spectrometry (ESI-MS).

Peptide 9. ESIMS for C75H;11N2002; [M + H]' caled 1627.8, found 1627.6.

Peptide 4. ESIMS for CoH137N20019 [M + H]+ calcd 1814.0, found 1814.0.

Peptide 6. ESIMS for CgyH123N20010 [M + H] " caled 1691.9, found 1691.6.

Peptide 5. ESIMS for CgsH120N20010 [M + H]" caled 1734.0, found 1734.0.

Peptide 8. ESIMS for CgsH 31N20010 [M + H]" caled 1772.0, found 1772.0.

[00338] Circular _dichroism. Peptides were dissolved in water to described

concentrations, and the concentrations were determined by absorbance spectroscopy
(extinction coefficient for tryptophan, €0 = 5690 cm™). Circular dichroism spectra were
collected on a Jasco J-710 spectropolarimeter equipped with a temperature controller using

the following standard measurement parameters: 0.5 nm step resolution, 20 nm/sec speed, 10
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Ac- LLI LS5QAVB5VI LALES8QVRER- NH2 (SEQ I D 56) [ESIMs for CLl20H211N29027 [M 3
+ H]' calcd 854.2, found 854.4] WD 2008/ 121767PCT/ US2008/ 058575 Tabl e 15.
Ac- LLI LS5wavBsvikiB3 L EQS5VRER- NH2 (SEQ I D 57) [ ESI MS f or PCIABRRBHNEID27 [ M 3
+ H + calcd 876.2, found 876.4] Peptide \Ting: Peptide VIM

FI TC- 1 i nker 2- L.S51 LQB5AVQR5!1 LG_LEQQVRER- NH2 ( SEQ I D 58) [ESINS for
C1381- PSIERBISBAWS I[ MEITFPURsE. &R Pagdwidsh, é utia @@h?@]ghpep‘%hfé@ew pere

i ] »
FITC 'dah%r?ed%%'[dl\t}u(ﬂl;ﬁﬁ\é%{k lo%%{o'ia%{i@}tg‘!ﬂ%tel( BERot ddna %hlfthﬁ%h@ gfgﬂl@lerl\a}lture-

Cl144H228N33034S + cal cd found "1022. 4] Pepti

F1TC | idekend2nt CDLOQAYSOHY2ABShdpCRE VIRERODIHM Y GEL tebordB] af &8lMS tbmperatures
C142H225N320§3S [M3 H ' calc ound 1003. 6% Peptide VIIIk:

FLTC | (Akorad lpbtissvn é@i%&?ﬁ%%ﬁfr%ﬁggé%@g 18p 1) CPeyeRpyrggents with

Cl4sH2 %%N%ﬁé’ Forchithedbng (|1_g§,l 4& a}’b,cgndli)ljﬁﬁ ulQ/I) off%léﬂgdelg JvJe’rglaerformed at 20°C. To
generate thermal unfolding curves, the ellipticity at 222 nm for each peptide (94-100 uM)
was measured every 1°C from 4 to 95°C with temperature slope of 3°C /min. To obtain Ty,
we analyzed the thermal unfolding curves using a two-state model as previously described
with 95% confidence interval (see Favrin, G.; Irback, A.; Samuelsson, B.; Wallin, S.
Biophysic. J. 2003, 85, 1457-1465). Stitched peptides 4 and 8 did not have a cooperative
melting transition point in this temperature range, and therefore their 73, could not determined
by this method. However, peptide 4 retained more than 50% of their alpha-helicity even at
95°C.
[00339] Peptide digestion assay. 0.4 mL of trypsin immobilized on agarose (Pierce,
catalog # 20230) was washed with 0.8 mL of a digestion buffer (0.1 M NH4HCOs buffer, pH

8.0). The gel was separated from the buffer after each wash by centrifugation. The washed
enzyme was suspended in 1.6 mL of the digestion buffer. 350 uL of a peptide solution (24
uM) in the digestion buffer was mixed with 150 pL of the enzyme suspension and the
resulting mixture was incubated with rapid shaking at room temperature for 10, 30, 90, 135,
180 minutes. The incubation was quenched by filtering off the enzyme, and the residual
substrate in the filtrate was quantified by HPLC-based peak detection at 280 nm. The
digestion assay displayed first order kinetics. The half-life, ¢, was determined by linear
regression analysis using Kaleida graph (Synergy Software) from a plot of In[S] versus time
(min) (11, = In2/slope, slope: 4.04+0.16x10”min"'(4); 7.11+0.66x10"min "' (5)).

[00340] Molecular _modeling study. A Monte Carlo conformational search was

performed to locate all low energy conformations of each linker in the helical state. To
generate starting conformations for the MC conformational search, a 15-residue polyalanine
peptide was built with a right-handed helical conformation using MacroModel’s Maestro
GUI(Macromodel, v.9.1, Schrodinger, LLC, New York, NY, 2005). Hydrocarbon cross-links
were manually added, and were fully minimized while all non-cross-linker atoms were held
frozen. For each isomer, two distinct 10,000 step Monte Carlo conformational searches were
run. For all calculations, energies were evaluated using the OPLS2005 force field, as

implemented in Macromodel (Macromodel, v.9.1, Schrodinger, LLC, New York, NY, 2005).
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Peptide VIM FITC linker2-LLI LS5QAVR5VI LRSLEQQVRER- NH2 (SEQ I D 62) [ ESI M
for Cl42H2251N-12033S [ML3 + H| + cal cd 1003.2, found 1003.6] Peptide \Tinny
FI TC- | i nke020si2085QAVB5VI LGLES8QVRER- NH2 (SEQ | D 63) [ BETNS2608/058575
Cl42H226N31032S [ML3 + H| + cal cd 993.6 found 994. 0] Peptide Vilify

FI TC-| i.nker 2- LLI LSSOAVB5YI L BSLEQS5VRER NH2. D 64) NS for

C147 HZW!LGQ@S“{Z%@SJ HPQJ'@E 1pTe fowugate yy an Cé]metgeég@érm&w@onm
Stitcheg onL P AREH i RGPk Ge S Hﬁﬁ%ﬁ&ﬁl%spe%d@@@ﬁ)mh Tabl e
16. Pepty gg@ %d)@@ % Cr%rigDVSSYSSEGQBSAkE% R S (SEQ I'D 65) | ESIVB
for Cl SRHMSkDBEd [the GBS AjsBlvetdm tredtingat G34ill, MpuGid Tbm;cﬁzﬁ.k] Pe plainvdidy | IXb

HAEGTFTSDVSSYSSE EF1AS8L NH2 D6 C156H246N19045
[M3 + (Eﬂ }_/1%83@%1 r,flgé% é % ﬁ %eg&ggggfﬁ%%l E%(g\[{ olccular M%chamcs
HAEGTFTSRYSIVk EW%&EB@M?\%Y@? RaddZing $§Qs$lpelﬁ7a)s c[h'féb%nf 8 alPhRARIRNA0045
[M3 + H ' calcd 1160.3, found 1160.81 Peptid

reactions were camed out in 1,2-dichloroethane. Bond dlpole cutoffs were employed to

truncate the electrostatic and GB terms. Non-bonded cutoffs were as follows: 8 A in Van der
Waals, 99999.0 A in charge-charge (effectively infinite), 20°? A (89.4 A) in charge-dipole,
and 20 A in dipole-dipole. Harmonic constraints (100 kJ/mol) were placed on each backbone
dihedral angle to maintain the helical conformation throughout the search. At each step of
the Monte Carlo search, 2-5 cross-linker dihedrals were randomly selected, and their values
were adjusted by 0—180°. The C-terminal C-C bond adjacent to each olefin was temporarily
broken during each step — allowing for dihedral perturbations along the cross-linker — and
then reattached after dihedral modification. After each step up to 500 steps of minimization
were performed — if convergence was not achieved in less steps — and conformations within
50 kJ of the global minimum were saved. After the search, all remaining structures were
fully minimized, and all conformations within 15 kJ of the global minimum were kept, while
redundant structures (RMSD < 0.25 A) were removed. The number of new structures
obtained after pooling the conformations obtained from the second run with those obtained
from the first run was insignificant, suggesting that conformational space had been fully
explored.

[00341] Molecular modeling study of i,it+4.i+4+7 svstem (peptide 4 versus 3).

Molecular modeling suggests that the lowest energy double bond isomer of product 4 is lower
in energy than the most stable isomer of 3 by ~15 kcal/mol (Table 6). This is in part due to
three syn-pentane interactions that arise in product 3: two are located at the spiro junction
while one is located at the N-terminal attachment of the staple (Figure 11, C and D). In the
product 4, we also see a preference of ~2.5 kcal/mol for a cis double bond in the 7,i+4 staple.
Although there is no apparent enthalpic preference for either double bond orientation in the
i,i+7 staple, the cis double bond seems to be entropically favored, since there are more low

energy states present for this isomer (31 versus 18, Table 6).
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HAEGTETSDVSSYLEGS5AAKBSFI ABSLVKS5R- NH2 (SEQ | D 68) [ESI M5 for
C160H253N18042 [M 3 + H + calcd 1126.3, found 1126.4] Peptide | Xe:
HAEGTETSDOVESWisAGDRAKSSETABSLVKRSR- NH2 (SEQ | D 69) [ ESI MBCrars2@0855832216N39043
[M3 + FI]+ calcd 1113.9, found 1114.4] Peptide | Xf:
HAEGTFTSDR8SSYLEGBSAAKEFI SSW.VKGR- NH2 (SEQ I D 70) [ESIMS for Cl 66H256N39044
[M 3 + I%hle §ﬂl cd 1166 6  found 1166 41 WH 2008/ 121767PCT/11S2008/ 058575
Tabl e 16. Peptide | Xg: HABGTETGRWSSYDESS QAABSEFI AWGRBKERaNBRS ( SEQ | D 71)

[ ESI M5 f oi,i+@)68+P48N39PHide M 3 + HPeptidel X d 115Pcptidé éund 11Bptidp 3Pept i de

| Xh: HAEGTRISEVSSRELEGCRMBSER AW SSKGRSNEE (SEQ 1D 72) [ ESI MS2for

Cl 59H248N39044,f M 3 +OUEﬂgggfxilﬂ$§%a5o_sund 113f 6] Pepti deg| Xi :

HAEGTFTSDVSSa YL EBS QAAKER SEAVLVKCR N2 469 | D 73)14 ESI M5 for

65H253N40 M3 + H'F oh .4k .§] Peptide | :

HAEGTF a 4 6 45N40043
[M3 + H nergyisd 51 T3 s Jn o owest energy 1sorner

absolute energies are reported in parenthesis. “The number of conformations located within

15 kJ/mol (3.59 kcal) of the global minimum of each isomer.

[00342] Molecular modeling study of i.,it+4.i+4+4 system (peptide 8 versus 16).

Molecular modeling suggests that the lowest energy double bond isomer of product 8 is lower
in energy than the most stable isomer of 16 by ~14 kcal/mol (Table 7). This is in part due to
four syn-pentane interactions that are present in product 16: two are located at the spiro
junction while one is located at each of the terminal attachments of the crosslink to the
peptide backbone (Figure 12, C and D). We see that the cis/cis isomer of product 8 is the
most energetically favorable one. The addition of a #trans double bond in the i,i+4 linkage is
unfavorable by ~2 kcal, while substituting the cis for a trans double bond in the i+4,i+4+4
staple costs ~6 kcal. Interestingly, the lowest energy isomer for the product 16 is the
trans/trans isomer. Adding an N-terminal cis bond costs ~0.5 kcal, while making this

substitution on the C-terminal linkage is disfavored by ~1.5 kcal.

Table 7.
Energy (kcal/mol)* Conformations”
i,i+4,+4+4 Peptide 8 Peptide 16 Peptide 8 Peptide 16
cis/cis 0.0 (-462.0) 15.6 (-446.3) 4 16
cis/trans 6.1 (-455.9) 14.1 (-447.9) 12 8
trans/cis 2.3(-459.7) 15.0 (-446.9) 8 17
trans/trans 8.0 (-453.9) 13.5 (-448.5) 19 8

“Energy is that of global minimum relative to global minimum of lowest energy isomer;
absolute energies are reported in parenthesis. “The number of conformations located within

15 kJ/mol (3.59 kcal) of the global minimum of each isomer.

[00343] Example of multiple-stitching. . To investigate the possibility of peptides

stabilized by three and more crosslinks, peptide 17 (Figure 13) was designed to contain S5 at
i, two Bs at i+4 and i+8, and S5 at i+12 on solid support and subjected it to ring—closing
metathesis using 30% Grubbs catalyst in dichlorocthane solvent. Small portions of the

peptide—containing resin were taken out from the reaction vessel at the time indicated (Figure

120



HAEGTFTS5DVSB5 YLEGQASSKEF1IAW.VKGR- NH2 (SEQ I D 75) [ESTMS for Cl67H257N40043
[M3 + H ' calcd 1170.3, found 1170.0] Peptide IXl:

HAEGT FT S5Ru3B®sYi2ERRS QAAKEFI AWLVKGR- NH2 (SEQ | D 76) [ ESI MBCrars2@is6543253N40043
[M3 + H + cal cd 1161.0, found 1160 8] Peptide I Xm

HAEGTFTS5DVSB5 YLEB QAASSEFI VKGR-NH2 (SEQ I D 77) [ESIMS f

cl 69H2516§13©191 CPRABICES Ve 48, by F4MS aﬁ-sfsrj Rlgaveges. Lzﬁ}Mﬁefﬁleeclffakw show

HAEGTF | 9044
o ﬁ?ﬁéﬁ%‘?%@ f%?% s Aol S Tonar Sl L Chal gt | des

X: NSSNobamezdi pépSlnglesprbdaucg eptealn @cdmlpwtdl for 90& ot puxiuTabiuaufc? whitdphadiéheXa:

SRRV LRGN L6 LD (0 L.y izipigeons
SGSWL R@Mﬁ?l%%@@ﬂ(@%%@%krﬁ e(lg @d dot %Q)duk@@é&@e §tplcFedmplRaANts 037

[M3 + H ' calcd 1157.7, found 1157 Pepti d
providing only single stapled product 26. In a d1t10n a rnodel peptlde containing Rs at i and

85 at i+4 position (peptide 28) did not undergo RCM to produce peptide 29 (Figure 15). The
results from this model study indicated that peptide 24, as depicted in Figure 13, to be the
most likely structure for the triple crosslinked product. This result suggest that four or more

crosslinks also might be introduced to peptide system by rational design.

Example 2. Additional Stitched Peptides
[00344] Additional Stitched Peptides I: Other RNases A analogs
Table 8.

Peptide Ia: | Ac-RsWAETAABsKFLRsAHA-NH, (SEQ ID 12)

[ESIMS for Co;H;3sN20010 [M/2 + H]' calcd 907.5, found 907.6]
Peptide Ib: | Ac-RsWAETAABsKFLAAHSs-NH, (SEQ ID 13)

[ESIMS for C94H144N20019 [M/2 + H]+ calcd 9285, found 9284]
Peptide Ic: | Ac-EWARSsTAABsKFLSsAHA-NH, (SEQ ID 14)

[ESIMS for CssH13:N20010 [M/2 + H]' calcd 886.5, found 886.4]
Peptide Id: | Ac-SsEWABsTAABsKFLSsAHA-NH, (SEQ ID 15)

[ESIMS for CosH147N21020 [M/2 + H]  caled 969.1, found 968.8]
Peptide Ie: | Ac-linkerl-EWASsTAABsKFLAAHSs-NH, (SEQ ID 16)

[ESIMS for C101H156N22023 [M/2 + H]+ calcd 10226, found 10224]
Peptide If: | Ac-linkerl-RsWAETAABsKFLAAHSs-NH, (SEQ ID 17)

[ESIMS for C194H16:N2023 [M/2 + H] caled 1043.6, found 1043.2]
Peptide Ig: | Ac-linkerl-EWASsTAABsKFLRsAHA-NH, (SEQ ID 18)

[ESIMS for C98H150N22023 [M/2 + H]+ calcd 10016, found 10012]
Peptide Th: | FITC-linker1-RsWAETAABsKFLAAHSs-NH, (SEQ ID 19)

[ESIMS for C123H172N23027S [M/3 + H]+ caled 811.7, found 8116]
Peptide Ii: | FITC-linker1-EWASsTAABsKFLRsAHA-NH, (SEQ ID 20)

[ESIMS for C1,7H160N230,7S [M/3 + H]' caled 783.7, found 783.6]
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SGSW.S5DVWAB5WL CTVLS8DFKTW.QSKL- NH2 (SEQ I D 81) [ESIMs for Cl641250N35037S
[M3 + H' calcd 1123.3, found 1123.6] Peptide Xd:
SGSV\LSSDWB&WS@RSMIZTDFKTV\LQSKL- NH2 (SEQ I D 82) [ESI M5 f ecTAkeebsdss85037S
[MR + H' calcd 1109.3, found 1109. 2] Peptide Xe:

SGSWLS5DVVBSW CB5VL TS5FKTW QSKL - NH2 | D 831@[ ESI M5 for C170H254N35035S
[VR + HPO343| cd Addigonal Fighes 11&%‘69}' G- :RNases A analogs

SGSV REN}jffe §¥ CBS VL TDEKSBVLQSKL- NF2 ( SEQ | L) 84) [ESIV5_fOr CI6UFZ55N380B6S
[ML3 4 e 444 US20081 058575

S LT P R TR A S R SRS S s (T B
for C166H248N3803 cal ¢ 3.0, f d | de Xhi:
SGSW._RRS\AMDW CB5V ﬁi‘é}wéifﬂf émqh é aﬁ%ﬂhh@ég%ﬂ nﬁ’ml'lg&%hn N38036S
[ML3 - Rgptidedid | FBE -inkerd Y AR EA AR é&AMHz (SEQ ID 22)
Ac- SGSW.RDS5VWDMB5 CTVL TDS8KTW.QSKL- NH2 ( SEQ | D 87) [ES1MS for

C1631 1247N18041S | NISIMiHfor &1 ol AN40,65 [MEunH] 1dkddd. B3 5Me fidtindd 134 8]
Peptide IIc: | FITC-linker]-EWASsTAASsKFLAAHAib-NH, (SEQ 1D 23)

=

[ESIMS for C111H151N23027S [M/2 + H]+ calcd 11350, found 11348]
Peptide 11d: | FITC-linker]-EWAA4ibTAARsKFLAAHSs-NH, (SEQ 1D 24)

[ESIMS for C14H;57N230,78 [M/2 + H] caled 1156.1, found 1155.6]
Peptide Ile: | FITC-linker]-EWASsTAABsKFLAAHSs-NH, (SEQ ID 25)

[ESIMS for C120H165N23027S [M/2 + H]+ caled 11961, found 11956]

[00346] Additional Stitched Peptides II1: Hydrophilic stitched peptide analogs

Table 10.
Peptide ITTa: | Ac-EWSA4ibTDNAibKQEADRAib-NH, (SEQ ID 26)

[ESIMS for Cr4H;17N23055 [M/2 + H]' caled 887.4, found 888.0]
Peptide ITIb: | Ac-EWSSsTDNBsKQEADRSs-NH; (SEQ ID 27)

[ESIMS for CgoH30N23025 [M/2 + H]' caled 989.0, found 989.2]
Peptide Illc: | Ac-EWSSsTDNBsKQERsDRA-NH,; (SEQ ID 28)

[ESIMS for CssH33N23025 [M/2 + H]' caled 968.0, found 968.4]

[00347] Additional Stitched Peptides I'V: Rev-based peptides targeting HIV-RRE

Table 11.
Peptide IVa: | Ac-TRQSsRRNBsRRRWRES;QR-NH, (SEQ ID 29)

[ESIMS for C111H93N460,4 [M/3 + H]' calcd 851.5, found 852.0]
Peptide IVb: | Ac-TRQSsRRNBsWRRRsRERQR-NH, (SEQ ID 30)

[ESIMS for C0sH187N46024 [M/3 + H]' calcd 837.5, found 837.9]
Peptide IVc: | FITC-linker2-TRQSsRRNBsRRRWRES3QR-NH, (SEQ ID 31)

[ESIMS for C133H207N48029 [M/3 + H]+ caled 9909, found 9912]
Peptide IVd: | FITC-linker2-TRQSsRRNBsWRRRsRERQR-NH; (SEQ ID 32)

[ESIMS for C30H201N4s020 [M/3 + H]' caled 976.8, found 977.2]
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Ac- SGCSW.RDVWDWLS5TVLB5DFKBSW.QS5KL- NH2 (SEQ | D 88) [ESI Ms for
C176H251N18038 [M3 + H ' calcd 1171.7, found 1171.6] Peptide Xk:
Ac- SGSW.SsD\WBHN 16TVL SSDEKTW.QSKL- NH2 ( SEQ | D 89) [ ESI MBCfrars2008/058575
C169H2521\ 45038S [M 3 + H' calcd 1137.3, found 1137.2] Peptide Xl :
Ac- SGCSW.S5DVWB5W CR5VLTDEKTW.QSKL- NH2 (SEQ I D 90) [ESIMS for
C166H246N35038S [ML3 + fl]+ Mal 1123.3, found 1123.2] Peptide Xm

Ci7oroRkets0s (gt s ot Rt 3o R beged phptifs AR 1t 1o

Ac- SGIVE:RDYVYE5W CB5VL TDEKS8W.QSKL- NH2 (SEQ I D 92) [ ESIMG for

C171E12%epNa80&¢S | NR-IESHUA VIBWHMK SLRST-NH,qBR( [ 3%) 6] Peptide Xo:
Ac- SGSW.RDVWE5W GBSVLTRSEKT\ALQSKL NH2 (SEQ I D 93) [ESIMS for
C158H253N18036S [ )

- SGS A S
éi?{lHZW 59 6] Peptide Xg: A
E;QQQSELLQEE&RPSMF&&Z %%mm% 4@352)% mm& for

OO T OO OO VIE O T = T O 1

Peptide Ve: | FITC-linker2-ILSsSMAVBsHMKSLRSs T-NH, (SEQ ID 35)

Peptide Vd: FITC-linker2- ILRMAVSsHMKBsLRGR-NH; (SEQ ID 36)

[00349] Additional Stitched Peptides VI: pS3-based peptides targeting hDM-2 and
hDMx

Table 13.

Peptide VIa: | Ac-LSSsETFBsDLWKLLSSEN-NH, (SEQ ID 37)

[ESIMS for C104H162N20026 [M/2 + H]+ caled 10536, found 10540]

Peptide VIb: | Ac-LSSsETABsDLWKLLS3EN-NH; (SEQ ID 38)

[ESIMS for CosH5:8N20026 [M/2 + H] caled 1015.6, found 1016.0]

Peptide VIc: | FITC-linker2-LSSsETFBsDLWKLLSsEN-NH; (SEQ ID 39)

[ESIMS for C126H176N220318 [M/2 + H]+ caled 12626, found 12628]

Peptide VId: | FITC-linker2-LSSsETABsDLWKLLS3sEN-NH, (SEQ ID 40)

[ESIMS fOI‘ C122H172N2203ls [M/2 + H]+ calcd 1224.6, found 12248]

Peptide Vle: | Biotin-linker1-LSSsETFBsDLWKLLS3sEN-NH, (SEQ ID 41)

[ESIMS for C122H192N240318 [M/2 + H]+ calcd 12607, found 12612]

Peptide VIf: | Biotin-linker1-LSSsETABsDLWKLLSSEN-NH, (SEQ ID 42)

[ESIMS for C116H188N240318 [M/2 + H]+ calcd 1222.7, found 12228]

Peptide VIg: | FITC-linker2-S5sDFSBsYWKRsL-NH; (SEQ ID 43)

[ESIMS for CogH,1oN 150208 [M/2 + H] caled 916.9, found 917.2]

Peptide VIh: | FITC-linker2-RsDFSBsYWKS5L-NH, (SEQ ID 44)

[ESIMS for CogH110N15028 [M/2 + H] caled 916.9, found 917.6]
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Ac- | i nker!| - SGSW.RDVW\DW S5TVLB5DFKB5W.QS5KL- NH2 (SEQ | D 96) [ ES1MS for
C186H279N40042 [M3 + Hl calcd 1248.7, found 1248.91 Peptide Xs:

Ac- | i nkcrivo3aGaIk BEDVVBSW CTVLS8DFKTW.QSKL- NH2 ( SEQ | D 9PLT[USSH0RB5$505
C179H270N37042S [ML3 + fl]+ Mal 1214.4, found 1214.4] Peptide Xt: A
c-linkerl-S GSW.S5DVW\B5W CR5VL TDFKTW.QSKL -NH2 (SEQ I D 98) [ES1IMS for

C176H264N37042S [ML3 + H + cal cd 1200.3, found 1200.3] = VIO
2008/ 124¢550PCT/ Uog@iBah SStntRed F%ﬁdeﬁ’llpﬂﬂ) LiSKE 3 Kidse tgﬂk%{.rg%tmg BCL-
- SGSW.S5DVWBSW C135VL TS5FKTVL N2 (SEQ ID 99) Peptl

Ac-1inkerl - SGSV\LRDVV\SSW CBSVLTDEKS8V\LQSKL NE12 (SEQ I
2

C181HL’|E’\|/10n/115 |_ IVI\ + 1 IJ ' Cal nﬁl 1232 7 'IFUl.IIIGI 1L\)L 7] PC'JL I dC I\(VV:

“Table 14. ’
Peptide VIIa: | Ac-EDIIRNIASsHLABsVGDWN; DSsSI-NH, (SEQ ID 45)

[ESIMS for C117H185N29032 [M/2 + H]+ caled 1324.7, found 13252]
Peptide VIIb: | Ac-NIASSHLABsVGDWNDSsSI-NH; (SEQ ID 46)

[ESIMS for C90H139N21023 [M/2 + H]+ caled 101158, found 10120]
Peptide VIIc: | Ac-NIASsHLABsVGDWN; DSs-NH, (SEQ 1D 47)

[ESIMS for Cg;H21N19050 [M/2 + H] caled 911.5, found 912.0]
Peptide VIId: | FITC-linker2-EDIIRNIAS;HLABsVGDWN; DSsSI-NH; (SEQ ID 48)

[ESIMS for C139H199N31037S [M/2 + H]+ caled 15338, found 15344]
Peptide VIle: | FITC-linker2-NIASsHLABsVGDWN; DSsSI-NH, (SEQ ID 49)

[ESIMS fOI‘ C112H153N2302§;S [M/2 + H]+ calcd 12206, fOllIld 12212]
Peptide VIIf: | FITC-linker2-NIASsHLABsVGDWN; DSs-NH, (SEQ ID 50)

[ESIMS for C103H137N210258 [M/2 + H]+ caled 11206, found 11208]

N, = norleucine

[00351] Additional Stitched Peptides VIII: hE47-based peptides targeting Id

proteins

Table 15.

Peptide VIIIa: | Ac-LSsILQBsAVQRSILGLEQQVRER-NH, (SEQ ID 51)
[ESIMS for C116H199N3102 [M/3 + H]' calcd 854.9, found 855.2]

Peptide VIIIb: | Ac-LSsILQBsAVQVILSsLEQQVRER-NH, (SEQ ID 52)
[ESIMS for C15,H,11N3102 [M/3 + H]' caled 882.9, found 883.2]

Peptide VIITc: | Ac-LLILQQAVSsVILBsLEQRsVRER-NH, (SEQ ID 53)
[ESIMS for C120H211N30025 [M/3 + H]' calcd 863.9, found 864.0]

Peptide VIIId: | Ac-LLILQQAVSsVILBsLEQQVRSsR-NH, (SEQ ID 54)
[ESIMS for C1,3H,15N31027 [M/3 + H]' caled 877.6, found 877.6]

Peptide VIITe: | Ac-LLILS5QAVBsVILRsLEQQVRER-NH, (SEQ ID 55)
[ESIMS for C120H211N30025 [M/3 + H]' calcd 863.9, found 864.4]

Peptide VIIIf: | Ac-LLILS5QAVBsVILGLES3QVRER-NH; (SEQ ID 56)
[ESIMS for C120H211N200,7 [M/3 + H]' calcd 854.2, found 854.4]

124

D 100) [ESIMS for




Ac- | inker!| - SGSW.RDVWE5WLCB5VLTRSFKTW.QSKL- NH2 (SEQ I D 101) [ESI MS for
C178H270N40040S [M3 + H ' calcd 1214.0, found 1214.1] Peptide Xx:

Ac- | i nkerwd 208B3VWsRRSVWDW CB5VL TDEKS8W.QSKL- NH2 ( SEQ | Drt@a)s2¢08858%%s f or
C184H281N40041S [ ML3 + H + cal cd 1246.7, found 1246.5] Peptide Xy:

r
\

S for

=

=

Fl TC- | inker!l - SGSW RDSE\ADVWBS CTV/L TDSS KL mm NH2 (SEQ 1D 103) [ESIMS fo
c192Ha Ve 85050 M2 + HI1 calcd 1334 4 found 1324 11 Peptide Xz

FI TC- ||i Repside VIBIE: SWARBLIAINADLS TR \HE BEKBOS (RERINNHSEGED 7D 104) [ ESI N
C205f 1|1238N41046S [NL3 + H| + cal cd 1364.4, found 1364. 4] Peptide Xaa:
MC- i rker 1 - SGSW.STDSINES \WiGTVLISS DEKDW[RBK- IF2alcBEQ6 LDNlaB R 76 EBLNMS f o
C198H2 @AqHh: [ METE-IkercBEA0QBIAV.(R; I GLROQA3BER NHPSHEQ P SER0:

FI TG 1|i nker | - SGSW.$5DVWB5W CR5VL TDEKTW.QSKL- NH2 (SEQ | D 106) [ESIMs fo
C195H273N1s046S2 [ Mrgsimblifor cEALSNI L8 [R3 TN daitd 64 3] found 994.5]

Peptide VIILi: | FITC-linker2-LSsILQBsAVQVILSsLEQQVRER-NH, (SEQ ID 59)

[ESIMS for C144H228N33034S [M/3 + H]+ caled 10222, found 10224]

Peptide VI1Ij: FITC-linker2-LLILQQAVSsVILBsLEQRsVRER-NH, (SEQ ID 60)
[ESIMS for C142H225N320338 [M/3 + H]+ calcd 10032, found 10036]
Peptide VIIIk: FITC-linker2-LLILQQAVSsVILBsLEQQVRSsR-NH, (SEQ ID 61)
[ESIMS for C145H232N330328 [M/3 + H]+ caled 10169, found 10172]
Peptide VIIIIL: FITC-linker2-LLILSsQAVBsVILRsLEQQVRER-NH, (SEQ ID 62)
[ESIMS for C142H225N320338 [M/3 + H]+ calcd 10032, found 10036]
Peptide VIIIm: | FITC-linker2-LLILSsQAVBsVILGLESsQVRER-NH, (SEQ ID 63)
[ESIMS for C142H226N310328 [M/3 + H]+ calcd 993.6 found 9940]
Peptide VIlIn: FITC-linker2-LLILSsQAVBsVILBsLEQSsVRER-NH, (SEQ ID 64)

[ESIMS for C147H232N310328 [M/3 + H]+ caled 10249, found 10156]

[00352] Additional Stitched Peptides I1X: GLP-1-based peptides targeting GLP-1

receptor

Table 16.

Peptide IXa: HAEGTFTSDVSSYSsEGQBsAKEBsIAWSsVKGR-NH, (SEQ ID 65)
[ESIMS for C159H245N40045 [M/3 + H]+ calcd 1144.94, found 11451]

Peptide IXb: HAEGTFTSDVSSYSsEGQBsAKEFIASSLVKGR-NH, (SEQ ID 66)
[ESIMS for C;s6H246N30045 [M/3 + H]' calcd 1128.6, found 1128.8]

Peptide IXc: HAEGTFTSDVSSYLEGQSsAKEBSIAWLVKSsR-NH, (SEQ ID 67)
[ESIMS for Cy5,H,55N 40045 [M/3 + H]+ calcd 1160.3, found 1160.8]

Peptide 1Xd: HAEGTFTSDVSSYLEGSsAAKBsFIABsLVKSsR-NH, (SEQ ID 68)
[ESIMS for C0H253N3:04 [M/3 + H]' caled 1126.3, found 1126.4]

Peptide IXe: HAEGTFTSDVSSYLEGQAAKSsFIABsLVKRsR-NH, (SEQ ID 69)
[ESIMS for C155H246N39043 [M/3 + H]+ calcd 11139, found 11144]

Peptide IXf: HAEGTFTSDRsSSYLEGBsAAKEFISsWLVKGR-NH; (SEQ ID 70)
[ESIMS for Ci66H,56N30044 [M/3 + H]+ calcd 1166.6, found 1166.4]
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Peptide Xac: FITCI

107) Peptide Xad: MC-I|inker

I nkerl -SOS WLS5D V WB5WACB5VLTSS5FKT W.Q SKL-NH2 (SEQ I D

108) [ ESIWB 20@12€2300H281N41045S2 [M 3 + H]' cal cd 1348. 2CTiUsaed/ 03348, 2

Pepti de Xae:

[ES]_'VE‘ for C107HP228aNA1044S2 [ M2 + HI' ecaled 1229 7 found 1220 01 Pan
HOH— - Rceo O NAT U401V i Ca-co0—o<——HoHha—3osu—v+—+ePp

1 - SGCSW.RDVWS5W CB5VLTDFI CS8W.QSKL- M 12 (SEQ I D

]

FI TC- I i nker | - SGSW.RDVWS5W CB5VLTRSFKTW.QSKL- NH2 ( SEQ | D 109)

tide

Xaf : H

| hable 16| -

SG S WRRBV WD WICB5 VITDEKSSW QSKL-NH? (SEQ 1D 110

[ ESI M
2008/ 1
SWLRDS

L RepitidedX8H29(Q
21767PCT/ US2(

N#A BGTET SPVSS YLES:QAABEF I ANGS K GR-dlhd SEQBED 71) W
08/ 058575 Table 17. Peptide Xag: Biotin-Ilinkerl-SG

I5SWOWB5C TVL TIHSBRIME QEKC 5sHYHN ¢ SEQM/D+ T JealcBS1 552 f founC1 836-8]7 7 N4 2

046S2

[M3 4

Mptideakne 12

FAFRGTFI8DV SKIGODEGIQA ABSEFIAWLS;KGR-NH, (SEQ 1D 72)

[ESIMS for C;50H24sN30044 [M/3 + H]' caled 1135.9, found 1135.6]

Peptide IXi: HAEGTFTSDVSSsYLEBsQAAKEFSsAWLVKGR-NH, (SEQ ID 73)
[ESIMS for C165H253N40044 [M/3 + H]+ caled 11663, found 11660]
Peptide IXj: HAEGTFTSDSsSSYBsEGQAAKSSsFIAWLVKGR-NH; (SEQ ID 74)
[ESIMS for C150H245sN40043 [M/3 + H]' caled 1138.3, found 1138.0]
Peptide IXk: HAEGTFTSsDVSBsYLEGQASSKEFIAWLVKGR-NH, (SEQ ID 75)
[ESIMS for C167H257N40043 [M/3 + H]+ calcd 11703, found 11700]
Peptide IXI: HAEGTFTS5DVSBsYLERsQAAKEFIAWLVKGR-NH, (SEQ ID 76)
[ESIMS for C65H253N40043 [M/3 + H]' caled 1161.0, found 1160.8]
Peptide IXm: HAEGTFTS5DVSBsYLEBsQAASSEFIAWLVKGR-NH, (SEQ ID 77)
[ESIMS for C0H256N30043 [M/3 + H]' caled 1173.3, found 1173.2]
Peptide IXn: HAEGTFTSDVSSsYLEBsQAARsEFIAWLVKGR-NH, (SEQ ID 78)

[ESIMS for C5:H246N30044 [M/3 + H]' caled 1147.3, found 1146.8]

[00353] Additional Stitched Peptides X: NS5A-based peptides targeting Hepatitis C

Virus

Table 17.

Peptide Xa: SGSWLRDSsWDWBsCTVLTDSsKTWLQSKL-NH, (SEQ ID 79)
[ESIMS for C161H245N3804os [M/3 + H]+ calcd 1127.6, found 11276]

Peptide Xb: SGSWLRDVWDWISsTVLBsDFKBsWLQS5KL-NH; (SEQ ID 80)
[ESIMS for C;74H250N3:037 [M/3 + H]' caled 1157.7, found 1157.6]

Peptide Xc: SGSWLSsDVWBsWICTVLSsDFKTWLQSKL-NH, (SEQ ID 81)
[ESIMS for C167H250N35037S [M/3 + H]+ calcd 11233, found 11236]

Peptide Xd: SGSWLSsDVWBsWICRsVLTDFKTWLQSKL-NH; (SEQ ID 82)
[ESIMS for C164H244N35037S [M/3 + H]+ calcd 11093, found 11092]

Peptide Xe: SGSWLSsDVWBsWICBsVLTSsFKTWLQSKL-NH,; (SEQ ID 83)
[ESTMS for C,7H,54:N35035S [M/3 + H]' caled 1126.0, found 1126.0]

Peptide Xf: SGSWLRDVWSsWICBsVLTDFKSsWLQSKL-NH, (SEQ ID 84)
[ESIMS fOI‘ C169H255N38036S [M/3 + H]+ calcd 11417, fOllIld 11416]
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Pepti de Xah:
112) [ESI M for

cal cd 1309. 7,

Bi otin-1inkerl - SGCSW.RDVW\DW S5TVLB5DFKESW.QS5K_L- NH2 (SEQ I D

C194H276N42043S [M3 + H found 1310. 1]

Pepti de XsD:208viatien- | i nkor | - SGSW.S5DVWB5W CTVLSI NDFKTV\L%IFEIS%NS@S?{S%Q I D

113) [ESI M5 for C187H232N3904382 [M3 + H'

calcd 1275. 4,

found 1275. 6]

114)
i de

116)
i de
S1NVS

Pepti d A KT, )
[551NF7ﬁﬂﬂe&%RAH97FN2qnaqq9 rkﬂ? vy “cal od 1?61 4 found 1?61 8] Pe
Xak: BiReptideXgiker ||-SSESHL i CBEVA. TRIFKIHLQSILL NED (SEQID B5)L15)
Peptide Xal: Biotin-Ilinkorl-SGSW.RDVWS5W CB5VLTDEKS8W.QSKL- NH2 (SEQ I D
[ESI MG for Cl89H237NESOM8Far €MD 4sh kD8 dMrdl +I20 Baltd 11 200dold®#1 2] 8]Pept
Xam BimdpiaeNmker ||-SESWERRYVEEYHIBBAT {SEQ p8s]7) [F
for C1841283N42041$2 [M3 + fir calcd 1275.1, found 1275. 3]
[ESIMS for C172H261N38036S [M/3 + H] calcd 1155.7, found 11556]
Peptide Xi: Ac-SGSWLRDSsWDWBsCTVLTDSsKTWLQSKL-NH, (SEQ ID 87)
[ESIMS for C163H247N3804IS [M/3 + H]+ caled 11416, found 11416]
Peptide Xj: Ac-SGSWLRDVWDWISsTVLBsDFKBsWLQSsKL-NH, (SEQ ID 88)
[ESIMS for C176H261N3803g [M/3 + H]+ calcd 1171.7, found 11716]
Peptide Xk: Ac-SGSWLSsDVWBsWICTVLSsDFKTWLQSKL-NH, (SEQ ID 89)
[ESIMS for C169H252N3503§;S [M/3 + H]+ caled 11373, found 11372]
Peptide XI: Ac-SGSWLSsDVWBsWICRsVLTDFKTWLQSKL-NH, (SEQ ID 90)
[ESIMS for C166H246N3503§;S [M/3 + H]+ calcd 11233, found 11232]
Peptide Xm: Ac-SGSWLSsDVWBsWICBsVLTSsFKTWLQSKL-NH; (SEQ ID 91)
[ESIMS for C172H256N35036S [M/3 + H]+ caled 11400, found 11400]
Peptide Xn: Ac-SGSWLRDVWSsWICBsVLTDFKSsWLQSKL-NH, (SEQ ID 92)
[ESIMS for C171H257N38037S [M/3 + H]+ calcd 1155.7, found 11556]
Peptide Xo: Ac-SGSWLRDVWSsWICBsVLTRsFKTWLQSKL-NH, (SEQ ID 93)
[ESIMS for C168H253N38036S [M/3 + H]+ calcd 11370, found 11368]
Peptide Xp: Ac-SGSWLRRgVWDWICBsVLTDFKSsWLQSKL-NH, (SEQ ID 94)
[ESIMS for C174H263N38037S [M/3 + H]+ caled 11697, found 11696]
Peptide Xq: Ac-linker1-SGSWLRDSsWDWBsCTVLTDSsKTWLQSKL-NH,
(SEQ 1D 95)
[ESIMS for C;73Hy6sN4gOusS [M/3 + H]' caled 1218.7, found 1218.6]
Peptide Xr: Ac-linker1-SGSWLRDVWDWISsTVLBsDFKBsWLQSsKL-NH;
(SEQ ID 96)
[ESIMS for C186H279N40042 [M/3 + H]+ caled 12487, found 12489]
Peptide Xs: Ac-linker1-SGSWLSsDVWBsWICTVLSsDFKTWLQSKL-NH,
(SEQ 1D 97)
[ESTMS for Ci79H70N3705S [M/3 + H]' caled 1214.4, found 1214.4]
Peptide Xt: Ac-linker1-SGSWLSsDVWBsWICRsVLTDFKTWLQSKL-NH,

(SEQ ID 98)

[ESIMS for C176H264N3704ZS [M/3 + H]+ caled 12003, found 12003]
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Peptide Xan: Biotin-Iinkerl-SGSW.RRSVWOW CB5VLI DEKS8W.QSKL- NH2 (SEQ I D 118)
[ ESI M5 for C192H293N42042S2 [M3 + H ' calcd 1307.7, found 1308. 3]

100354] Adwtotzn@ni2li76%t | t ched Peptides Xl: Max-based pepti @#e3/usasogasssng Myc
Tabl e 18. Peptide Xla: Ac-KATEYI QYN , SSRKNB5THQQD1S8DL- NH2( SEQ | D 119)

[ ESI M5—for C133H212N35038 [M 3 + HI'' caled 992 6 found 992 6] Peptide Xl b:
AC- KATIERQW‘]/?\'I’I RRKNBSTHQQDI S8D) - NH?( SEQ D 120) [ESIMS for C1341222N32(032

[M 3 + RgptideNwd 1(¥c-Onkdrb$6d WhId) GV BsWICR VST 52K EWbAIKIsNIG8/ 058575
[ 00355] Addi ti onal St(SEE€hHAIPepti des XII: M TF-based peptides targeting MTE
Tabl e |19. Peptide Xl la: Ac- TTLI CASVDYS5RKLBSREQQRASSEL- NH2( SEQ | D 121)
[ ESI M Fepride}a8E1 27 0NBHRZ? 1 [9dS3 LRDK WAl wiC BAZL POFKSpWI QBRA.-8H,Pept | de

Xl 1b: (SEQ ID 100)

[ESIMS for C181H275N400418 [M/3 + H]+ caled 12327, found 12327]
Peptide Xw: Ac-linkerI-SGSWLRDVWSsWICBsVLTRsFKTWLQSKL-NH;
(SEQ ID 101)

[ESIMS for C,7sH,7N4gO40S [M/3 + H]' caled 1214.0, found 1214.1]
Peptide Xx: Ac-linker]-SGSWLRRsVWDWICBsVLTDFKSsWLQSKL-NH,
(SEQ ID 102)

[ESIMS for C184H281N400418 [M/3 + H]+ caled 12467, found 12465]
Peptide Xy: FITC-linker-SGSWLRDSsWDWBsCTVLTDSsKTWLQSKL-NH,
(SEQ ID 103)

[ESIMS for C192H274N4104982 [M/3 + H]+ calcd 13344, found 13341]
Peptide Xz: FITC-linker-SGSWLRDVWDWISsTVLBsDFKBsWLQSsKL-NH;
(SEQ ID 104)

[ESIMS for C205H288N41046S [M/3 + H]+ caled 13644, found 13644]
Peptide Xaa: FITC-linker1-SGSWLSsDVWBsWICTVLSsDFKTWLQSKL-NH,
(SEQ ID 105)

[ESIMS for C198H279N38046SZ [M/3 + H]+ calcd 13300, found 13302]
Peptide Xab: FITC-linker1-SGSWLSsDVWBsWICRsVLTDFKTWLQSKL-NH,
(SEQ ID 106)

[ESIMS for C195H273N38046SZ [M/3 + H]+ calcd 13 160, found 13 161]
Peptide Xac: FITC-linker1-SGSWLSsDVWBsWICBsVLTSsFKTWLQSKL-NH;
(SEQ ID 107)

Peptide Xad: | FITC-linker|-SGSWLRDVWSsWICBsVLTDFKSsWLQSKL-NH,
(SEQ ID 108)

[ESIMS for C200H281N4104582 [M/3 + H]+ calcd 13484, found 13482]
Peptide Xae: FITC-linker-SGSWLRDVWSsWICBsVLTRsFKTWLQSKL-NH,
(SEQ ID 109)

[ESIMS for C197H280N4104482 [M/3 + H]+ calcd 13297, found 13300]
Peptide Xaf: FITC-linker1-SGSWLRRsVWDWICBsVLTDFKSsWLQSKL-NH;
(SEQ ID 110)

[ESIMS for C203H290N4104582 [M/3 + H]+ calcd 13624, found 13624]
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Ac- Tl LKASR8DYTRI CLBSREQORASSEL- NH2( SEQ I D 122) [ESI M5 for C132E1228N35033
[M3 H 7 calcd 991.3, found 991.4] [003561Listing of Abbreviations Table
20. * FIWG0 20/1211602H 0140 Biotin O HN ANH PCT/US2008/058575

Table 17.
Peptide Xag: | Biotin-linker-SGSWLRDSsWDWBsCTVLTDSsKTWLQSKL-NH,
(SEQID 111)

[ESIMS for C181H277N42046SZ [M/3 + H]+ calcd 1279.7, found 12801]
Peptide Xah: Biotin-linker1-SGSWLRDVWDWIS; TVLBsDFKBsWLQSsKL-NH,
(SEQ ID 112)

[ESIMS for C194H276N420438 [M/3 + H]+ calcd 13097, found 13101]
Peptide Xai: Biotin-linker1-SGSWLS;DVWBsWICTVLSsDFKTWLQSKL-NH,
(SEQ ID 113)

[ESIMS for C187H282N3904382 [M/3 + H]+ calcd 1275.4, found 12756]
Peptide Xaj: Biotin-linker1-SGSWLS;sDVWBsWICRsVLTDFKTWLQSKL-NH,
(SEQ ID 114)

[ESIMS for C184H276N3904382 [M/3 + H]+ calcd 12614, found 12618]
Peptide Xak: Biotin-linker1-SGSWLS;sDVWBsWICBsVLTS;FKTWLQSKL-NH,
(SEQ ID 115)

Peptide Xal: Biotin-linker1-SGSWLRDVWSsWICBsVL TDFKSsWLQSKL-NH,
(SEQ ID 116)

[ESIMS for C189H287N4204282 [M/3 + H]+ calcd 12937, found 12942]
Peptide Xam: Biotin-linker1-SGSWLRDVWSsWICBsVLTRsFKTWLQSKL-NH,
(SEQ ID 117)

[ESIMS for C186H283N4204182 [M/3 + H]+ calcd 1275.1, found 12753]
Peptide Xan: Biotin-linker1-SGSWLRRsVWDWICBsVLTDFKSsWLQSKL-NH,
(SEQ ID 118)

[ESIMS for C192H293N4204282 [M/3 + H]+ calcd 13077, found 13083]

[00354] Additional Stitched Peptides X1: Max-based peptides targeting Myc

Table 18.
Peptide Xla: Ac-KATEYIQYN; SsSRKNBsTHQQDIS;DL-NH,(SEQ ID 119)

[ESIMS for C133H212N35038 [M/3 + H]+ caled 9926, found 9926]
Peptide XIb: Ac-KATEYIRsYN RRKNBsTHQQDISsDL-NH, (SEQ ID 120)

[ESIMS for C;37H,20N37037 [M/3 + H] caled 1015.9, found 1016.3]
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H3H-z. SO

linkerl NHO O linker2 O

WO 2008/121767 PCT/US2008/058575
[00355] Additional Stitched Peptides XII: MITF-based peptides targeting MITF
Table 19.

Peptide XIla: | Ac-TILKASVDYSsRKLBsREQQRASSEL-NH, (SEQ ID 121)
[ESIMS for C128H220N35033 [M/3 + H]Jr caled 9726, found 9728]
Peptide XIIb: | Ac-TILKASRsDYIRKLBsREQQRASSEL-NH, (SEQ ID 122)
[ESIMS for C132H228N35033 [M/3 + H]Jr caled 9913, found 9914]
[00356] Listing of Abbreviations
Table 20.*
FITC OH
| COxH
Biotin )OL
HN NH
S "'l//\/\n/7‘
0]
linker1 H Q
rej eSO /\/N\[(\)J\
b ° ¢
0]
linker2 0
é’é ~N /\)k
N ¥
Ac o
%H)J\CHs
Rs NE
e’J\N>i”/‘L‘¢ éf ~ %(HL
H
0]
R;
e‘r‘\ %{E ;\ >\H/E
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WO 2008/121767 PCT/US2008/058575

Table 20.*

Ss

Ss

Bs

Aib

*wherein =§ refers to %2 of a C-C double bond which is joined to another %2 of another C-C
double bond (a “staple” of the stitched peptide).

Other Embodiments
[00357] The foregoing has been a description of certain non-limiting preferred
embodiments of the invention. Those of ordinary skill in the art will appreciate that various
changes and modifications to this description may be made without departing from the spirit

or scope of the present invention, as defined in the following claims.
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..... IN..--,., " WD 2008/ 121767PCT/ US2008/ 058575 Tabl e 20.*

CLAIMS
We claim:

1. A substantially alpha-helical polypeptide of the formuia:

R
RE4X 4]

s

or a pharmaceutically acceptable salt thereof}

wherein:

each instance of L; and L, is, independently, substituted or unsubstituted C,.¢ alkylene;

each instance of K and M, is, independently, a bond; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkylene; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted alkenylene; cyclic or acyclic, branched or unbranched, substituted
or unsubstituted alkynylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroalkylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroalkenylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroalkynylene; substituted or unsubstituted arylene; substituted or
unsubstituted heteroarylene; or substituted or unsubstituted acylene;

each instance of R" is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; or R* is a suitable
amino protecting group;

each instance of R® is, independently, a suitable amino acid side chain; hydrogen;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl; cyclic or acyclic, substituted or
unsubstituted acyl; substituted or unsubstituted hydroxyl; substituted or unsubstituted thiol;

substituted or unsubstituted amino; cyano; isocyano; halo; or nitro;
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or -7/--'"-%------ "-r-. " B5 ¢S-".", ANH "7 NAN"'* /..\ \ANH
I?

each instance of R, is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl; substituted or
unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino;
cyano; isocyano; halo; or nitro;

each instance of R® is, independently, -RE, —ORE, -N(R"),, or —SRF, wherein each
instance of RF is, independently, hydrogen, cyclic or acyclic, branched or unbranched,
substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroaliphatic; substituted or unsubstituted aryl; substituted or unsubstituted
heteroaryl; substituted or unsubstituted acyl; a resin; a suitable hydroxyl, amino or thiol
protecting group; or two R groups together form a substituted or unsubstituted 5— to 6—
membered heterocyclic or heteroaromatic ring;

each instance of R' is, independently, hydrogen, cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted het_eroaliphatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; a suitable amino protecting
group; a label optionally joined by a linker, wherein the linker is selected from cyclic or
acyclic, branched or unbranched, substituted or unsubstituted alkylene; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted alkenylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched or unbranched,
substituted or unsubstituted heteroalkynylene; substituted or unsubstituted arylene; substituted
or unsubstituted heteroarylene; or substituted or unsubstituted acylene; or R and R? together
form a substituted or unsubstituted 5— to 6—membered heterocyclic or heteroaromatic ring;

each instance of X4 is, independently, a natural or unnatural amino acid;

each instance of x is, independently, an integer between O to 3;

each instance of y and z is, independently, an integer between 2 to 6, inclusive;
preferably wherein yis 2 and zis 3,oryis2and zis 5,oryis2and zis 6, oryis 3 and z is 2,
oryis3andzis3,oryis3andzis5,of yis3andzis6,oryis5Sandzis 2, oryis 5 and z is
3,oryisSandzis6,oryis6andzis2,oryis6andzis3,oryis6and zis 5;

j is, independently, an integer between 1 to 10;

p is an integer between 0 to 10;
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\ Alcb 0 *wherein / refers to 1/2 of a C C double bond which is joined
to another 1/2 of another C-C double bond (a "staple" of the stitched
peptide). O her Enbodi nents 1003571The foregoi ng has been a description of
certain non-limting preferred enbodi nents of the invention. Those of

ordinary skill dabh{f38m8E bt Wdd ¢i8ARE h@én@lyE Q@fntéét%f bW 2R £0; ANd

nmodi fications to this description be mmade hout departlngfromthe
spirit or scopg,pleihre preseirds e&a QBouﬁéo{;‘ﬁ{ﬁlé‘S’&ﬂ n the follow ng
claims. CLAIMS W claim 1. A substantially al pha-helical polypeptide of
the fornmula: or a pharmaceutically acceptable salt thereof; wherein:

2. A substantially alpha—helical polypeptide of the formula:
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each instance of L1 and L2 is, independently, substituted or unsubstituted
Cl4 al kyl ene; each instance of Kand M is, independently, a bond;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted
all cylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted al kenyl ene; cyclic or i branched or unbranched, —
substituted or ungubstituted al kynyl/fene; cycl Nc or acyclic, branched gr
unbranched, subst|Ruted ®r unsuRstifyed hetrrpal lxyl ene; REycl i@ or

acyclic, branched|dr unffanched] sybd}ituted|o bst it Ut ed
het er oal keRfyti BaglTdycl i Kga$yN i zag N B0 Xiineﬂgor
unsubsti tuted heferg ynyl ene¥ titute or substitite ryl ene;t

substituted or unsBbsti Kut ed heLer ubstituteMor dﬂ%ubstltuted

acyl ene; each |n taﬁ@p of i de endent Iy, _|hydrogen; cyclig or
acyclic, branched|o nch S bst4t ~ed oy unsu5§"f1uted al i phati|c;
cyclic or acyclic bran tltUteaB unsubsti t ut ed
het er oal i phati c; >ubst|tuted or(Bﬁs Y tuted or
unsubstituted heteroaryl; cyclic or cyclic, Qubstituted or unsubsti tuted
acyl; or Wis a suitable am no protecting group; each instance of Rb
is, independently, a suitable am no acid side chain; hydrogen; cyclic or
acyclic, branched[or unbranched, sub tituted r unsubstitut ed al i phatig;
cyclic or acyclicy branched or unbranched, substituyted or subﬁ}ltuted
het er oal i phati c; substl ut edjo

unsubsti t uns L d
acyl ; sub???ﬂggé it téﬂ ub t ﬁ
thiol; substituteggef ; tsocyanqw hahge or n tro;
each instance of e, is 2§'epe de tl hydr

; clic gr acyclic,
branched or unbranched, ut ed=zedersphat i c; cyclic| or
acyclic, branched|or unbr ! ; unsubs ituted
het er oal i phati c; ubstltuted or | u@@d ryl; suyRS¥),tuted or
unsubsti tuted heteroaryl; cycllc or (yc%i ,*Spbstituted or unsubstitufed
acyl; substituted or unsubstltuted hydr oxyl ; substituted or unsubstituted
thiol; substituted or unsubstituted am no' cyano; isocyano; halo; or nitro;
each instance of le is, independently, os RE, -ORE, -N(RE)2, or -SRE, wherein
each instance of RE is, independently, hydrogen, cyclic or acyclic,
branched or unbrapched, substituted unsubstituted aliphatic; cycli¢ or

acyclic, branched anchedRa unsubstit yted
het eroal i phatic; s subst
t
me geeterogyclic

unsubstit yf

sui tabl e hyﬁeﬂlo@f_
together forma sppsti tyted or §Lituted;
or heteroaromatic|ring; i
hydr ogen, cyclic pr acycPYEJ—b?anc (
unsubstituted aliphatic; cydlic or \ac ,
substituted or un>ubst|tutamﬁhgtero uggpat substitﬂ#@ﬁ,or unsubsti fut ed
aryl ; substituted|or unsubstituted heteroaryl/ substituted or unsubst it ut ed
acyl; aresin; a suitable ami no protecting group; a |abel optionally jéined
by a linker, wherein the linker is selected fromcyclic or acyclic,
branched or Uan@ﬂﬁh&ﬁmuﬁag$hkywﬂ@Qh@kmﬁﬂSUbStituted al kyl ene; cyclic or
acyclic, branch% unbranched, substituted or unsubstituted al kenyl ene;
cyclic or acchi@embranched or unbranched, substituted or unsubstituted

al | cynyl ene; cyadhiigstanee Cﬁ@}/ﬁﬂdllﬁls hdgreadeatl, mbstumbnramnmmtutaimashikyluteed or
unsubstituted heter aIIc I y.cl.i cycli br.anch r nched,
substituted or eﬁcnslﬁ ot toﬁtlg ]\fel? o4 eRende% gbm?d c &% 0 3%5(:119 Prg&?&gr anched
or unbranmmadxh@Mbéﬁhm@demlmﬂman@abskwbmneﬂﬂmenewm&hlbym&&bneumsﬂm@ﬁJtuted
or unsubstyuyted o@ﬁlyshﬁsaﬁted%ﬁé@r%ﬁénk ubyeft SlacktRetha tmé;chéd%%qbr%@d Qakihenss or

substituted or unsubstituted acyl ene; e and Wtogether forma

subst i t ut easuBTitigdsaipaYIprey f¥dic 5t actyehccb%%% P%Hlbf?é?‘é’fio%‘?%w@ Q5 runsubstituted

het er oar ormatellogkﬁér@g,cya@c Rri R5ERNCRaRhedXAA bibrantRECRENRERRE | ¥ Wsubaruéal or
unnat ur al %ﬁ:aCId ach instance of x is, independently, an integer

bet ween OhFSm nylene; eycligth i nst ance of y and z is, i ndependent |y, an

i nteger between 2 to 6, inclusive; pref3rably mherein yis 2 and z is 3, or
yis2and zis 5 or yis2andzis 6, or yis3andzis 2, or yis 3
and z is 3, or yis 3and zis 5 of yis3and zis 6, or yis Sand z is
2, or yis5and zis 3, or yis5and zis 6, or yis6andzis 2, ory
is 6 and z is 3, or yis 6 and z is 5; j is, independently, an integer
between 1 to 10; p is an integer betmeen 0 to 10; each instance of s and t

‘A~ o~




2. A substantially al pha-helical polypeptide of the fornmula: -

O

acyclic, branched or unbranched, substituted or unsubstituted heteroalkynylene;
substituted or unsubstituted arylene; substituted or unsubstituted heteroarylene; or
substituted or unsubstituted acylene;

each instance of R? is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; cyclic or acyclic, substituted or
unsubstituted acyl; or R is a suitable amino protecting group;

each instance of R® is, independently, a suitable amino acid side chain;
hydrogen; cyclic or acyclic, branched or unbranched, substituted or unsubstituted
aliphatic; cyclic or acyclic, branched or unbranched, substituted or unsubstituted
heteroaliphatic; substituted or wunsubstituted aryl; substituted or unsubstituted
heteroaryl; cyclic or acyclic, substituted or unsubstituted acyl, substituted or
unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted
amino; cyano; isocyano; halo; or nitro;

each instance of R® is, independently, —RE, ~ORF, —N(RE)z, or —SRE, wherein
each instance of RE is, independently, hydrogen, cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; a
suitable hydroxyl, amino, or thiol protecting group; or two RE groups together form a
substituted or unsubstituted 5— to 6-membered heterocyclic or heteroaromatic ring;

each instance of R' is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; a
suitable amino protecting group; a label optionally joined by a linker, wherein the
linker is selected from cyclic or acyclic, branched or unbranched, substituted or
unsubstituted alkylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted alkenylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted alkynylene; cyclic or acyclic, branched or unbranched, substituted or
unsubstituted heteroalkylene; cyclic or acyclic, branched or unbranched, substituted or

unsubstituted heteroalkenylene; cyclic or acyclic, branched or unbranched, substituted
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or a pharmaceutically acceptable salt thereof; wherein: each instance of L1
and L2 is, independently, substituted or unsubstituted Cl,6 al kyl ene;

each instance of Kand M is, independently, a bond; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted al kyl ene; cyclic or

acyclic, BraREREMS hettBRLAMERE thibstiMEE b vl QRS artBRURS tinliddt R dnabdeigiag ene;
cyclic or acyclic, branched or unbranched, subpstituted or uns%g{sté%#%t ed
r

al kyny| enketerggrylene; opyubgiigyied qr ansustigpiedasaienss ouRiAnd Ke freatherdoms 5y
unsubst i t yheesthedder eaélasneaed hetyseh il oPRetadydaticrind)r anched or unbranched,

substituted or unsubstituted heteroalikenyl.ene; .cyclic or acyclic, .branched
or unbranched, © "ﬂb‘é‘ft?"’tcﬁt"gEﬁ1 o’rﬂunsf‘ﬁgg{ it Ut &° egi‘eélﬁ%a}?ygrfﬁ%/nl’ é:?ﬁcgl;x EA5EER ut ed
or unsubstbiahthcé dr anythehal, sshishisted toutuashbatituted sliphatict tydie dr leyobe,olaancheiner; or
substituted or. unsupstit.uted I ; ; ach, j.nsta R3ed Sirvi:

i ndepender‘ﬁl r"il/n,Ch L‘jiydS T gségeuﬁe;d 8ryc %%Mg&&gchﬁtgioﬁlghmgcf asﬂté tlgl:? o? £ ﬁﬁg{bgnqﬁeg,ry’

subst i t ut eebstimtedinguygsubstigtiald hatefopiyhit pubstitetgd | drc wembsiaNed| gyl substteédotor

unbr anched,q,fuhsdd I"Iyﬂ%ﬁq Qbsiibd WP Sishisturd gl SbRRkddRPMshistiufel Bainblddagd or
unsubstituted aryl; substituted or unsubstituted heteroaryl; cyclic or
acyclic, symstisacyanedalsinifitisubstituted acyl; or Ra is a suitable anino

protecti _ng gr 3%9 't\?l]o gdjacerﬁqgﬂgrwibgta@ryeila_e@fo #3km ia&u?gtiwwepﬁmd@ﬁitiuyed R fth)Ei—t ablheOI
am no acid side chain; hydrogen. cyclic or acycljc ranc or unbranched,
SUbeL ut SR A BT E PR PR ol e vty Rt oy

unbr ancheding;sulgttet vt @Qutetitutdd sylbriig] drubttadiufed bramedbtinpbbiicterqanydtifigt i t ut ed or
unsubstituted aryl; substituted or unsubstituted heteroaryl; cyclic or
acyclic, substifuted or unsubstituted acyl; substituted O unsubstituted
hydr oxyl ; substwe¢ atiectnoR" U goubrsark ticihadtot foimala substivesed pupestbstiuted nSutest t ut ed
am no; cy o n@- - hal o: i  het _eagh | L

[ ndependentiyes %&?"@1@%@?@&%@%& & pAnggted & P b S e 1,
i ndependeringysubstifpttd orensubseyied pryl rie; geykstifpted oppgybetiaed Rsterpbragic hed,
substituted or gnsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted @f unsubstituted heterggLiP atic; subét'tut d or
unsubstituted aladiassphd i+ HPWS 265 oS (e 3 oTaHEY OF SAFDT N Hst% Fut ed or
unsubst i t ufeaberd€ ¥cloaRphERSANG; sustiBuséd @ ha@bdiydediad 8- membeesd cgelottelekaaliphatic
protecting. group; . qr t . roups. toget.her for S t] .ed or

unsubst i t g ug@mp Oéwﬁ@ﬁggFgﬂyﬁ§¥€FS%$é?§%°%¥“ﬂ%$@?%§%%ﬁ§#%§’ring;

each instance chchRistanss ofiXng spiedapenichtly, 2 sl ogematuelamincacsk acyclic,
branched or un J i : it d aliphatic; cyclic or
acyclic, brancE%%nggﬁgﬁgﬁgﬁgﬁgﬁgkgﬁ%%gPﬁg?gg§%§uﬂ%ghbstituted

het er oal i phat i cachsinttanes efurasd zésy ingersndestly. ey ingigerdiepyeen &t dnclugive dregirably
unsubst i t yedidat eaQasYE or § WDShi b tsest yak 2 lMasubs ok § tadd 28l or yas 3 gRlizis  a

sui tabl e am no Erotectingé%{OUp; a [ apel gptionaL gl%pined bﬁ a %in%er,
wher ei n t Re®nY R &1d 718 508 &ct 0 285 B AT XY e PREE B Yoyt 178 2 b ShtRednof s &

unbr anchedy y st & ist &d 196 andnsuh st i isistaadlz 8lsky| ene; cyclic or acyclic,
branched or unbr nched(gsubs itq}q or. un§g%%&%Hqgﬁg al kenyl ene; cyclic or
acyclic, branchad BYEHYP SnBRRF It ih & PEET RGVEP 'ihstibst i t ut ed al kynyl ene:
cyclic or acycleachindmmedfipes irdependentigae meeger bstwost @ oufied or unsubstit ut ed

het er oal kyl ene; LCl, I .Cl. , Substituted or
unsubstituted He é%%%wygﬁﬁﬁgﬁ%f&%v?P%@Q%P§%§§grﬁ%Q{ﬁggggﬂed or unbranched,
substituted oreaghintdnst ¢fuuy.eod oy, exdenghdeptiy pemtegerdeysen dtatted or
unsubstituted aryl ene; substituted or unsubstituted heteroaryl ene; or
substituted or unsubstituted acylene; or Rf and Ra together forma
substituted or TNSUNST édmdiRAds?o a QbR oPRPR®bAT atiet er ocyclic or

het ercaromati c ring, each instance of RKL, RLL, and R', is,

substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or
unsubstituted aryl; substituted or unsubstituted heteroaryl; substituted or
unsubstituted acyl; substituted or unsubstituted hydroxyl; substituted or
unsubstituted thiol; substituted or unsubstituted am no; azido; cyano;

i socyano; halo; nitro; or two adjacent RKL groups are joined to form
a substituted or unsubstituted 5- to 8- menbered cycloaliphatic ring;
substituted or unsubstituted 5- to 8- m¥hbered cycl oheteroaliphatic ring;
substituted or unsubstituted awl ring; or substituted or unsubstituted
heteroaryl ring; or two adjacent ItLL groups are joined to forma
substituted or unsubstituted 5- to 8- nenbered cycloaliphatic ring;
substituted or unsubstituted 5- to 8- nenbered cycl oheteroaliphatic ring;
substituted or unsubstituted awl ring; or substituted or unsubstituted



O two adjacent It" groups are joined to forma substituted or
unsubstituted 5- to 8- nenbered cycloaliphatic ring; substituted or
unsubstituted 5- to 8- nenbered cycl oheteroaliphatic ring; substituted or
unsubstituted aryl ring; or substituted or unsubstituted heteroaryl ring;

each instancezof XAf iﬁ?#&%ﬁgﬁ%ﬁ?ﬂ%ﬁgw AU r 2 wHERAL Yiiat_amtmo aci d;

. . e
each instance of x is, an 1 nteger between 0 to 3;

each i nstarnsponds tp axdudble band. | ndependent |y, an integer between 2 to 6,
inclusive; preferably whereiny is 2 and z is 3, or yis 2 and zis 5, or vy
is2and zis 6, or yis3and zis 2, or yis 3andzis 3, or yis 3 and

zis 5 of yis 3 dzjs 6,,or is 5and.z is,2, or v is 5-apd-Z-is 3,

or yis Sand %is ,eorpo!ygegtl%e a?%o’i‘ﬁ?% %’ R ‘gﬁeéﬁé fﬁi ST3770FYy is 6
and z i Scarespafdls foSJiRg1E 8r @bublle bénd.i Ndependent |y, an integer between 1 to
10; each instance of p is, independently, an integer between O to 10; each

instance of s and t is, independently, an integer between 0 and 100; each

i nstance of u. v, d i.s..independent| v, . i nt eger, . tor 4;
corresponds t 3 a dglg’ﬁl gblgpel?tﬁepf‘“écooﬂéoﬁg; an)r%mggrir eésrpghc}xélpe? éol}qiﬁgiaﬁgl 181,’
doubl e, @{depérdehflybéebpond to a cyclic or ayclid)draachydeptmtstanched ubititgtedarc! ai s
1 or 2, wherein arl corresponds tq a doubl e_bond.
unsubstituted Cy.5o alkylene, and preferably K and M, independently, correspond to the
formulae —(CHy)g+1—, and g is 0 to 10; and wherein each instance of Ly and L; is,

independently, unsubstituted C,.¢ alkylene.

6. The polypeptide according to claims 1 or 2, wherein:
a) R*is hydrogen; or
b) R is hydrogen; or
¢) Rfis a label optionally joined by a linker, wherein said linker is
preferably a heteroalkylene linker.

7. The polypeptide according to claim 6 wherein
Rf is a label joined by a heteroalkylene linker, wherein the heteroalkylene

linker is selected from:

H 0
@S\N/\/O\/\o/\/N\n/\)J\é;
H 8 an

d

o]
LY.
H ;0

T

R is a label joined by a heteroalkylene linker, wherein the label is

selected from:




4. 5. 6. 7. The pol ypeptide according to
claim?2, wherein all corresponds to a single or double bond. 8.
9. 10.

8. The polypeptide according to claim 2, wherein said polypeptide is
selected from polypeptides of SEQ ID 5 to SEQ ID 20, SEQ ID 25, and SEQ ID 27 to
SEQ ID 122, and pharmaceutically acceptable salts thereof.

9. A method of making a substantially alpha—helical polypeptide of claim 1
or 2, said method comprising the steps of:
(i) providing an amino acid of the formula (A):

R? O

Rf 0

R, > < R,

or a pharmaceutically acceptable salt thereof;

(ii) providing an amino acid of the formula (B):

P
_N R®
Rf o
RY K
KB

or a pharmaceutically acceptable salt thereof;

(iii) providing an amino acid of the formula (C):

o n
®) )

or a pharmaceutically acceptable salt thereof;

(iv) providing at least one additional amino acid;

(v) coupling said amino acids of formulae (A), (B), and (C) with at least
one amino acid of step (iv); and wherein said method is for the manufacture of a
polypeptide of claim 2, additionally comprising the step of (vi) treating the polypeptide
of step (v) with a catalyst;

wherein:
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5. The pol ypeptide according to clains 1 or 2, wherein K and M

I ndependently, correpond to a cyclic or acyclic, branched or unbranched,
substituted or unsubstituted C4_20 al kyl ene, and preferably K and M

i ndependent|y, correspond to the fornulae -(CH2)gi-1-, and g is 0 to 10;

and wherein each instance of L1 and I §, Jjndependen substit ut ed
Cl-6 al kyl ene. ®: ‘Fﬂﬁé%l‘&f ladeg?mpafaﬂkyoaé%ﬁﬂﬁﬁei %‘1‘“32{;' ﬁtitgtl a) Ra
i's hydroggpiieE: b) Rb is hydrogen or ¢c) leis a |label optionally jOIned by
a |linker, m%ereln said linker is preferably a heteroal kyl ene Iinker. 7.The

pol ypepti de ac emhdnsiglct@f & and Vg igylvetepemicRily iasbaad} eywdic of acyvéid, Hzryznczhed
| ene.linker is  sel ed from

A A SN SRR S BT WS
the |abel yj5a5@k8C Elﬁﬂﬁfurté?ﬁbr @ikubstituted alkenylene; cyclic or acyclic, branched or

unbranched, substituted or unsubstituted alkynylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkylene; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroalkenylene; cyclic or acyclic, branched
or unbranched, substituted or unsubstituted heteroalkynylene; substituted or
unsubstituted arylene; substituted or unsubstituted heteroarylene; or substituted or
unsubstituted acylene;

each instance of R? is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; acyl; or an amino protecting group;

each instance of R is, independently, an amino acid side chain; hydrogen;
cyclic or acyclic, branched or unbranched, substituted or unsubstituted aliphatic; cyclic
or acyclic, branched or unbranched, substituted or unsubstituted heteroaliphatic;
substituted or unsubstituted aryl; substituted or unsubstituted heteroaryl; acyl;
substituted or unsubstituted hydroxyl; substituted or unsubstituted thiol; substituted or
unsubstituted amino; cyano; isocyano; halo; or nitro;

each instance of R° is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; acyl; substituted or unsubstituted
hydroxyl; substituted or unsubstituted thiol; substituted or unsubstituted amino; cyano;
isocyano; halo; or nitro;

each instance of R® is, independently, hydrogen; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted

aryl; substituted or unsubstituted heteroaryl; acyl; a resin; or a hydroxyl-protecting

group;
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8. The pol ypeptide according to claim2, wherein said polypeptide is

sel ected from pol ypeptides of SEQID 5 to SEQ ID 20, SEQ ID 25, and SEQ I D

27 to SEQ I D 122, and pharmaceutically acceptable salts thereof. 9. A
met hod of making a substantially aI pha hel i cal pol ypeptide of claim1l or 2,

sai d met hod corrprlsmgt teps o roviding an am.no acjd. of the
foiiula (A): ReAshpestyces %R@ Wdeﬂ }6311y§ FOSRZ Y Ede ot 9¥aS g’raé’@ ehttabl e sal t
t her eof ; ﬁﬁﬂrhﬂ@%‘é@‘@ugétﬂgte By ﬁﬁgdﬂgmﬁfé'd%hﬁﬁatfch@yéh‘éro'F‘au:)Q:h(: BrandfRE oRf Rb K Kk
(121x or a phar maceut | ca y acceptabl e salt thereof (i11) providing an
am no aci dntlindhke, sﬁlbi;titutled@r (yubstituted heteroaliphatic; substituted or unsubstituted

aryl; substituted or unsubstituted heteroaryl; acyl; a resin; an amino protecting group; or

Rfand R? together form a substituted or unsubstituted 5— to 6-membered heterocyclic

or heteroaromatic ring;

each instance of x is, independently, an integer between 0 to 3, inclusive; and

each instance of - .- independently corresponds to a double or triple

bond.
10. The method of claim 9

wherein said catalyst is a ring closing metathesis catalyst, preferably a

ruthenium catalyst.
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Rao Rf MRb (12°)" \" or a pharmaceutically acceptable salt thereof; (iv)
providing at | east one additional am no acid; (v) coupllng
said ami no acids of fornulae (A), (B), and (C) with at | east one am no acid
of step (iv); and wherein said method is for the manufacture of a

pol ypepti de of Ialgzz addi t ] nall% ising the step of (vi) treating
sy

t he polypeptid ‘@ba?9¥aﬁw Aviae wher ei n: each instance
of L1 and L2 is, independently, a subgtituped or unsubstituted Cl-6

al kyl ene; each instance of K anfl M ||s, independently, a bond; cyclic
or acyclic, branched or unbranched, shhstitutedRbr unsubstituted aIkerne
cyclic or acyclic, branched or unbRanc suibstituted or unsubstituted

unsubstituted al kynyl ene; cyclic dRY%cycl i{c{Rbranched or unbranched,
substituted or unsubstituted heteroal¥ cyclic or acyclic, branched or
unbranched, substituted or unsubstitdted et er oal kenyl ene; cyclic or
acyclic, branchkedpmrmasaigicaliicivechtablamolithieraet:ed or unsubstituted

het er oal kynyl egg: gubstituted or unsubstituted arylene; substituted or
unsubstituted heteroaryl ene; or substituted or unsubstituted acyl ene;

each instance edchl pstase dfntepehdens,| pdephyddnidyg en substjtoteil cor omsawsiiimied cCis
branched g&g pbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, nched or unbranched substituted or unsubstituted

het eroal i phatic; substituted or unsubstituted aryl; substituted or

unsubsti tuted e I gV m t P; each

i nstance of F&bgi%tél fn?t%ﬁ époefn en% m?épeﬁ&g n 50%%@ é&h&e%gh%?afé bra&‘r:%ede%r
cyclic orudwwwhmtswbﬁmndhedn@wﬂmnbian¢WQdcy@ﬂbs@ﬂmh€émmmhﬂbnsmb@ndtmted

al i phaticg . u i o,
ansubat | ¢ S s sl eicRBARERE bBligHAPbERTIR i ok shitfitbah
substi t ut eubumtltluﬂlshmoarylu@)@ﬁc hietcgeliasupbtitutad i ynsehshigtadtagyleer Ris aﬁslmlbbt i tuted
hydroxyl,a&HB§£&&y$§gmﬂﬁ unsubstituted thiol; substituted or unsubstituted
am no; cyano; ‘I socy ’hal 0; or nitro; each instance of Re is,

i ndependent | y, etshdmeigen; OchcI llsﬁlrdﬁpead}f}nd}’al bydrégeaneyrdid wracyellsr drenbled, or
substi t ut gbrgr{cg&y @%9&1 dtowuﬁg]bﬁLﬁtQJ]gﬁ hﬁt’l y& c 0(1: a chﬁcﬁfﬁlch&i ortlfn@ﬁﬁgh%ﬁl or
unbr anche Stituted or uUnsubstit het er oa jatic; substituted or
unsubstltaﬂ@ﬂwadytwmsmmsm¢Mn@edhmwﬂuﬁEM&BﬁMKmv@mbﬁﬁﬂ@#oaryl, acyl ;
substituted or unsubstituted hydroxyl; substituted or unsubstituted thiol;
substituted or unsubstituted am no; cyano; isocyano; halo; or nitro;

each instance of Re is, independently, hydrogen; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted

het eroal i phatic; substituted or unsubstituted aryl; substituted or
unsubstituted heteroaryl; acyl; a resin; or a hydroxyl-protecting group;

al kenyl ene; cyclic or acyclic, branchEd C%;gnbranched, substituted or
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each instance of Rf is, independently, hydrogen; cyclic or acyclic,
branched or unbranched, substituted or unsubstituted aliphatic; cyclic or
acyclic, branched or unbranched, substituted or unsubstituted

het er oal i phatic; substituted or unsubstituted ny!; substituted or

unsubstituted heteroaryl; acyl,; a resin; an am.no protectin roup; or R1
and le tof@ InGHOTEHIES a0k SEPIHES BrcoAStip P EGIL 80 8YCIKCo BIRETRST o

het er OCYChﬁﬁ;b@t’imﬂ%ta%'yﬁ%hﬁﬁﬁﬁ@e&lo‘iilﬁgﬁbsﬁgﬁﬁi htbAC Sutfituted uﬁéﬁgﬁﬁﬁ@ ently,

an integer between 0°to 3, i1nclusive; each 1 nstance o I ndependent | y
cor r espontisol sutstitiveddrainsubstititgd amimonclandDisddyanogtatgdr oftrogl ai m 9

wherein said catalyst is ELn | osin at S tal yst, preferably a
rut heni um cat af X’Stall?%aﬁi & eﬂ?Sn‘!fE‘ﬁH’ vi‘Rﬁfﬂt’_ﬁﬁ(ﬁ&z ?dS.Rva P2 "¢ or
a phar macepthl ¢itdn¥e aCRP BbligdepahdentiPe ho@bge&fBitNor a8FdNcl MedRAeEe Rf L1
and L2 is, independently, a substituted or unstbstituted al kyl ene:

each i nst anrendfed\\sulstitited epyewasahstityted hglihhagencyaigcoi ecymlicadyaiched dsr anched
or unbranched, .substit.uted or unsubstiituted.ali.phatic. cyclic or.acyclic,
br anchea groidpedn il pitR ey, AetE el Py s o b B

subst i t ut gg/1;05ubstitaied Bk LhiibeGuaiHeterSMDE bifsitREl 6 unsOBbddgtd hest eflrIpt ar oar yl ;
cyclic or acyclic, substituted or unsubstituted %E%%; or Wis a suitable

ani no prof# i%@ycgmdp@min_o, or thielgupterting gioge; of tWCRy group degsdred dormt ¢,
unsubgt it SESuLE SoBikihlcys PIAEHIER B HABRANMERS pe SRR Bk 0
substituted or eathsiubahde oft RUishidepadbnthh dyiges;udyglic by heglioy branciedsdri t ut ed
unbranched, substituted or unsubstituted aliphatic; cyclic or acyclic, branched or
unbranched, substituted or unsubstituted heteroaliphatic; substituted or unsubstituted
aryl; substituted or unsubstituted heteroaryl; substituted or unsubstituted acyl; a resin; a
suitable amino protecting group; or R' and R® together form a substituted or
unsubstituted 5— to 6-membered heterocyclic or heteroaromatic ring;

each instance of x is, independently, an integer between 0 to 3; and

__________ corresponds to a double or triple bond.

12. A pharmaceutical composition comprising a substantially alpha—helical

polypeptide of claim 2, or a pharmaceutically acceptable salt thereof.

13. A substantially alpha-helical polypeptide of claim 2, or a
pharmaceutically acceptable salt thereof, for use in treating a disease, disorder, or

condition in a subject.
14.  Use of a substantially alpha-helical polypeptide of claim 2 or a

pharmaceutically acceptable salt thereof_in the manufacture of a medicament for the

treatment of a disease, disorder or condition in a subject.
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aryl; substituted or unsubstituted heteroaryl; cyclic or acyclic,
substituted or unsubstituted acyl; substituted or unsubstituted hydroxyl;
substituted or unsubstituted thiol; substituted or unsubstituted am no;
cyano; isocyano; halo; or nitro; each instance of Re is,

i ndependently, -RE, -ORE, -N(RE)2, or -SRE, wherein each instance of RE is,
i ndependent |y, hydrogen cyclic or acyclic, branched or unbranched,
substituted or | [ hed or
unbranched, subs | t u fé%&gtrn%%ﬁgducg%wuﬁ ngéé%fletfoggl heﬁ&gﬂ &ﬁmse ft uted or
unsubstituted aryl; substituted or unsubstituted heteroarﬁf Shibstituted or
unsubstituted acyl; a resin; a suitable hyﬂgoxxﬁ am no, q@r thjol
protecting group; or two REzgroyps togethen forma substft
unsubstituted 5- to 6-nenbeled terocychLN or t eRbar o
each i nst ance’of i L ; chllc orj acyclic,
branched or bra chedRe
acyclic, br&nhc oroinbr anghed, substltut d orlunsubstilt uted

ubstit
suitable a cting \group;
or unsubstituted 5- to 6-nenbered heterocyclic Qr het er oar omat i c rlng each
instance of x is, independently, an integer beﬁheen 0 to 3; and corresponds
to a double or triple bonga o 12. A phar mageutlical peonposition
conprising a substantially al ppa-helical polﬁbep kKde o claim2, or a
pharmaceutical ly accepﬁgb Sr eof 130 A substantially

al pha- hel i cal pol ypeptide arm 2, or a pharjmceltically acceptable salt
thereof, for use in treatijng aj di sease, disorgér, or>ondition in a

subj ect . 14. Use g stantially al pha-helic¢al pol ypeptide of
claim?2 or a pharmaceutifally acgeptabl e sal " thereof W0 the manufacture of
[ [ di sorder on condition in a
cted fromt group consi sting

ed or i tuted , aresjfn; a

subject. 15.The am no¢acid of clajm 11 sel
of :

and pharmaceutically acceptable salts thereof.
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