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ACCELERANTS FOR THE MODI FI CATI ON OF NON- NATURAL AM NO

ACI DS AND NONNATURAL AM NO ACI D POLYPEPTI DES RELATED
WARRZIEATE ONS [ 0001] This application clai ns breEUs10000643472

U S. Provisional Application No. 60/734,589, entitled

RSN B A e 9k Shanely T zpcigtnon
on Novenber 8, ﬁ@@%ﬁﬂ@o@mﬁﬁqyﬁ%’%%\l [ 0002]

Accel erants for the nodification of nolecul es
cont aining a car bonyREWFét&PPIi'IﬁéFWS]g non- nat ur al
m no acids and agents contai .a.naon-n tura nit
(0001) 5 i PP LR TOR! EE TREN at“@dtﬁtafo PSRRIy yy ocelerants for
the mothﬁcamsmﬁh@ﬂraa:taeeammncgemmraahltayarmn@mﬁexdlympnmi faliod Hovember 8, 2005.
(i.e., "non-natural am no acids") into proteins
per m' ts the introdudtiEOETHEHIVENIION uncti onal groups
coul d pr ovi de vaI uabl € alternati ves to the
[0002] néfﬁtestns yor S cRndtieatign PPRICTISH FAREPS B FEDOTE R¥Fa S s nov-natial amino
acids a@p@kdtiontiNinga oif-nhiyrsl afino atike sul f hydryl - SH of
cysteine, the imno group of histidine, etc. Certain
chemi cal functi orRACIEGERPND SFIHEBIMENIEOBe inert to
the functional groups found in the 20 conmon
[0003] o d A ehility 119 Vl-c‘ngE%"d BU-2aPAIRYY SRTLRS RO 39S (e ¢ PR Ao acids”) into
proteirﬁfpéritrﬁ:ti; @ tihtyodiicBiod aff dierBitA [flnetidnal <@g e thatoinld praviie tvhlgab®l alternatives to the

naturalgr L QRS Eﬁgxg{)) X%lag%e? s S&Qt[e%&&l@x{ Q\ﬁ{ Q)? F&B{l e sm;dﬁfl aéH @fmyﬁé?ne the imino

are now avali e to selectively
group Pfrttsnému e @H@ﬁf@ﬁtcalffemtﬁnﬁtﬁﬁ% Gt Giopa ta pedpertdp de fggtional gfoups found in
the 20f COMME, | g&leﬁé’aﬂir-aic&ﬁd aﬁﬂﬂabcuaﬂﬁt ehe Rleindt hnd eciffitehidy b doranl dtableflinkages with

funcicl GG 0 B HLONRS QML blic 80 COMTON,

- enc am no acl % be used i
l0004lt éflqﬂeésctre @W |amlléh¥t twselantdels dtvedics vhsmyjcahfupgiiopad geganst that are not found in

proteirs Ol ratesdh&ﬂtc:ﬁl? fifeti 16 all BIGS F@ABhal GFoQPsPBurkiGn fe ch&hr&btl @enetically-encoded
amino ﬁ&lé ?@1@8 ka lgeds tg Feététj I\/Mtg‘%nﬂa and sell_lEttve{\NYtMea ents cO F'nslné certaln functional

ern conpo tec
gmmﬂmﬁnsﬂﬂ&ﬂegﬁesmﬁﬁm@rlS|ng accelerants for the reactlon

of hydr oxyl am ne- contalnln conpounds with

car bonyl - cont ai ni n§ 885 ?ﬁgEgggﬂterants flnd

o R SO S AT SR g v o
reactidn lp€hydmr Jomiyd- w@@nmatmnpmglda:mm@nbmdéconamg agntmr@h ,The ¢peadqgants find use in

the sygﬁt\,%sc&%m&aﬁﬁ céiHofnds. eﬁl@ta'cééﬁramst f some embodiments, form bonds with the
dro | am neconﬁgl ni ng conpounds. scri bed her

b B BB UR G AAT BB 06 HRe PRAL P peromsemine-
contaigifig doyrdeundsy Desntitnépoiint a6 chbrnigal capappandsidis: cov ihdulate the reaction of hydroxylamine-
contauqigé’ g‘%&]nasc@ﬁﬁ @t‘tﬁh}n gon@aglmg erﬂlgﬁnds Alxl§cpdeg§§gtf ﬂepaﬁldaréqﬁlgﬁicﬁ compounds that

are em cal onpounds that” can | ower the actiyation
can o BV P R OT BER B POy BisR Wnéﬁnlt%ecmemdé.“ﬁtt figgoonyl-containing
compdRAd¥P Gllt;l diescvibddhhegedtt Bre rjidmicad Rb@panndd othat,0 wharuindeded Ad S0reaction comprising

hydrog?a%'%e g zgm%e quﬁlpgunﬁg gndctgﬁ) r%@clnt Iﬁtﬂgpc%ﬂl%ﬁdst Ii}ﬁqease Vtﬁeﬂte at which oxime-

conta@ygﬁog;@yt}némrﬁ @I@%ﬁ%@:hggfﬁég@g% gq&l?pﬂgl— Arfhoxime-containing compounds can include
non-ngb@1ReiM6| acie) RérAatikal Gni6® FRDMNHEpiidds RET BEERedtnd@ndtdd] @mAb acid polypeptides.
The c?\%@o&}/ corcl)tinm %Fgocr)nrl])fcﬁaﬁgsg 11;1 ril%e c?rr%unl'clin gosmda%guel gnoang%gm ke-[gxllg moiety. Such compounds
COMPIESHETIO ulrpatgtuc katong rm@liet)/dleclwe ring tagids Pndapelmertidgsi E!s Way of example only, para-
acety PRyl nt b A AT ARmAS hdk mtmﬁn@ txdﬁma Qetdﬁ@ dlbtetyed

IS T
hydroxstmineicontsigihgermpoaiatihcaketlyboetaining etmpous ts)tforomm@wnldfsmng compounds.

In on&&l%@&ﬂn@dt gge %o@ﬁmtcbﬁanlﬁ%t (Q)ngotﬁl@ ﬁse:ltr%n—hﬁhllﬁgﬁo Qmi H8n-natural amino acid

acl ds an ypeptid exanpl e on
polypiplifecs @ dtogifs fftfé»ﬂ;vf‘tgtalafﬁtnﬁé%PolwA@tde aP%ﬂ‘%FPﬂé)ﬁtlr‘f%“%‘&tgoc°t‘Pf’éttd comprises a
conprises an aromati c ketone noiety. [0006] In one
aspect are conpounds that accelerate (referred to
herein as accelerants) the rate of reaction between
hyf ooxyl amre- cont ai ni ng conpounds w th
carbonyl containing conmpounds to form oxi nme-cont ai ni ng
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af orenenti oned desired groups (i.e., a desired
functionality). In a related aspect are the use of
wa@ cah/os@apounds to accel erate the rate of reacPCDOS2006/043472

gesﬁgflrpl g%{%ﬁ%ggr : Inay g{?ﬁﬂeﬁgl ngeﬂrtgs%fg?%? e- con:“tn%ggfgﬁn}gound comprises one of the
aforenp@;[qugglpqirpcﬂgowp (g, mgg{sprﬁd fonbtiore ity )n &t apelated aspeahare deiusk of such compounds to
acceleﬁf% ki REPSE 'réa&loﬂvbftt\heeﬁ a ﬁﬁﬁ(k%?l@ﬁﬁlne &ﬁ{%ﬂnﬁl@ ﬂloﬁgr 099 Mﬂgal amino acid, non-natural

Ol SR Bt e i ;
amino GO B SHAR ' P BTGP RAR G 6 20BeR 1 HE oo b Hoe compo
compriging M desiadigthup (ieonmddsivrdefimetionblity tabivdarpeinyepeptinidgnanatural amino acid, non-
naﬂnaf@lqﬁof icﬁ%o%&ah%r%ﬁkﬁe@ %Mul?a? 'ar?hnp 9(':1&' Bﬁﬁ;ebtgl@ C&’%}Ell;lé g 'd&ged group. In

%SSI red group., In another related aspect are

anothef & Iaéwctrﬁrg( fﬁﬁ?“é% n&)&ﬁfsa?qqﬁaﬁgg 4R ag‘ce]@@ptela é]ﬁfroxygrmne-contalmng non-natural
amino hyid moxydteatianme add peiyp'eptfalg onM@stifizd thor-mkurah AiniA6 add pdlypeptide, and a carbonyl-
contaugr%n:oﬁﬁ;tﬂﬂ np@s%gqqies@% % LEOIIIDXQ)%I ﬂeggd %geﬁ:@géninjneegntammg non-natural amino

non- nat ural am no aci

acids, BRrBuTY IERCK MRS DB d@mﬁv% PO acidiedippRéides comprising a desired
group,Ghertip such mmmahiamng b(ﬁﬁpaﬁlﬁdarélﬁ)ﬁ&ﬁ&'roﬁﬁ:lﬁ r@XﬁoﬁBf ﬂ@&b@lﬂﬁhﬂegomammg non-
naturap%ﬁ.n nﬁhulr’lo -enéa’ﬂ{o% Qrgln92+&j§cgyp (0%{1&? D% Ll uciljltg e]d 1t %uoralaa%!ma acid polypeptide with a
carbonpsbqoytﬁ@m qoa@guné eATIPEIFiRg nidpsiced erew ip é’d mjsemmf angiesleasding Insoge ¢mbodiment, the
carbon@pgrcmp is@6Ih aﬂﬁymmamom&ma{t &hefc@:roa@dgr&rpqsmntammc ketone.

[0007] 1;?‘ %ntoéher éafn c:dlmen hxng;o%(c)ﬁg cont ﬁ%npcc%rr}ltgoailécrl] %glgoﬁlgag{r]a targlrng‘ ?c1d non-natural amino
acid pﬂmmfdp etle merhfied apwrpairal apring @cid pdlrbepsgh, \aneé i hpfoxyletnire-gontaining compound

comprﬁ@rabﬁﬁ?j!dl ﬁﬁ@lﬁﬁaﬁfynlnrb%%m&&e& Qﬁ@cthn%—d%&aﬁmg @(ﬁﬁp‘)ﬁﬁ comprises one of the

nt I ence o
aforen% 8‘% grr‘%%s fIll a r%%te ag?eﬁ Oaﬁ%/%l %%bc cgmrﬁ)glec{s é%ac&qleaaé%ti}?jréte of rﬁactlon between
a carbmmoh@pmgmblgid ionre mén-natuked argiae ok yin-rghualipninsacaipolypeptidet dr @ modified non-
nattuai‘a@rﬁ&rheld FLIQ;QQJd]: Wlltfl] a ﬁﬁ@gxpﬁlhn@&mggﬁng%&ﬁpouﬁdh,%mpnsmg a desued group to form an

car paQ cont.al nl n rl non- nat ur al
oximes é%qtaé“mgﬁ“(?ﬁ yIgurel gpipe 2 %H’I nﬁ’@)'naé'if? 6“1518 Iai}ﬁ BYPreRfide 8y m%ihfﬁ'ﬁ G?nf“’}a@ffl amino acid
POlypﬁmmh-CD’lmrlSlhah deaingdrpoova.dh énget yigiepisp@esre gmdion Mixtures containing an accelerant, a
carbory VIR d&ﬁra? %&@5&& N GAIROMAY GO gm%eﬁﬁo% o nf88Ld £ natural amino

unct | ona fdrther enbodi

acid polynephide. @aphi Wf‘ﬂ%ﬁ?ﬁ%ﬁ@ coér@ﬁlﬁlfl pgrggmleglédeélpedtgﬁ@p In another related aspect

are oxfe@b@aiwip no@medalgnﬂmpslds hod-ratufabdngitediddpsPeplided bremddiRd hihhatural amino
acc r at he rate. of reac

acid pglg% gtgd%bco?n% o%e)%/ conga%l%hn sugh E) g/ 0061 ﬁmglg r(}:g np ] arenff)rmed from the

reactiogpf ﬁaarh@wlcfontﬁ@ng ol g s e @“Wé lexpie i @eesptidg or modified non-

naturalB6thd dc@Updn@eptiad witah h@([ﬂ)}[}ﬁmﬁ@-lc&iltaﬂﬁﬂgy&&?&uh&j @oﬂd}ﬂrﬁuﬁg & desired group in the

presencey cg an a<,¥elzlear%9t N§ or%%mi)adnnen{] %Je car gx%ﬁ %(gup Cis() no éeﬂ% aIn ano?her emq)odlment the

-con non- na
Cafbonalﬂrﬁlplsﬁ@ﬁomﬁlc@?tme am no acid pol ypeptide or nDdl f| ed

[0008]nQ£1a Hi@{hbkr z@ﬂ)ectaﬁ% BRth&R i 6k @9&&?%' RGOSR d daﬁ)bﬁw-c@italmng compound and a
her at ed ect are reactio

hydroxmgmfnu oenéa i n Oér}pﬁmaltno Iy an, oxime g?ﬂtam?xgp compound by selection of at least one
appropgiatp enalptantc &n b mbn@}mnu,nsuplabmmau@mmnm iceipparing the yield of the oxime-

contanﬂﬁéﬂ:oﬂ?t{uﬂ([ ﬁlthe%fghéﬂgé @@ifi@reﬂ%cﬁ@r@]ﬂg Hﬁi@rel‘ﬁ ogpgjmts o@gccelerants or a conmbination
non- nat ur al

of thep PERE I8y | At el e A dheciﬁ‘ﬂﬁd’é e é}&}ﬂfif‘?n?i% PR rip gronitored by
chromgipgoappy. Il amotaeretob@iimane bah eglintra@cbmpises cﬁl)ﬁpaﬁiﬁg 6 Ath&intdf Bige-products that
result 'ﬂp{ﬁe ?ege%eaj)f (ﬁfﬁr&@ %Qlfgr?cs dﬁ%&n&%w 2 osacg:I acc?ele%%fs or a combination of the

ept 1 des_ or d non-natura

foregow %egﬁea &gbadiept the jayagtity of eids predictyrin apmtovvﬁéayeﬁmn%ta@why In further
embod¥an B EsuEOGHtifkizAtiol Gnolid e BRHAELS adlﬁtﬁ)nafl Qa6 cbidRidhd Iﬁﬁludmg by way of example
only pf{e a(? {e oe(rir;ar'ﬁucr)Jac I &n%gepgtgc?ﬁxeﬁg %gggr (818 Esor?)t %125%{1}%%8 alfoglerdembodlment the
%ﬂmqﬂﬂmmaw@napnmﬂmhﬁ@macud pol ypept i de MAth a

hydr oxyl am ne- cont ai ni ng conpound conprising a desired

group in the presence of an accel erant. In one

enbodi nent, the carbonyl grbup is not an al dehyde. In

anot her enbodi nent, the carbonyl group is an aromatic

ketone. [0008] In a further aspect are nethods for

opt|n12|ng the reactlon of a carbonyl contalnlng

o o e o a
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only pH and tenperature. In one enbodi nent, the
carbonyl group is not an al dehyde. |In another
wenioasdmt , t he carbonyl group is an aromati CPCT/US2006/043472
e KL QR d m oW/Spect kre"non-na! [ttral am no aci ds
(000} 4 %[ e 2%%1 rgbire A Pased P Ofﬂms b B g gBrbond v formed
in the fnesreﬁ@ @f anrhcdeiaﬁntplégeﬁleﬂ teeinfin Amthaoe aldgib@hémtddisetd, ke don-natural amino acid

is mcoll;Tpora%d n{co a! pQ) yfpe'?a]lsﬁg %gt i Euéﬁl%qtdingﬁt@ Ia.re gmgﬁ %Losamdtﬂaﬁrpepndes In further or

I'S I ncorporate
adquaeueylp@mqn@éhe Itoh‘a%““Plsam“@d‘élﬁs B HHSn P st Ayt g i estion
with 2 A6V iRl ROtNRRBah dLife bd)rfd fbrohed falic podsenadatiah ha@elerhnt described herein. In

furtherf (I;Eb :%?monaafn%odlglerﬁs ?%m?—gatt&gl %rgcﬂ.l o%%:pﬁﬁes & canhreact with a derivatizing

uncti on heir side
molecyle dgmpdin thabredsneg oﬂ@rawlatamzqewgb%fr@e (fﬂt@ugesﬁ@radﬁvé%onaw be less efficient in

the abQ&e@aﬁ%@raﬁﬂEMd hﬁelﬁ)hl@ g&feﬁ&@ﬁ Gﬁm@Eonﬁﬁlmfgl @6:Lha@iFaR fithino acid polypeptide.
escr

enbodi
FOT A éf‘ﬁ’f’%fne‘gﬁ#hﬁ 61on-%athazﬁ am}no acl (gs, are aselocr%%hﬁO{n aérgrho arlzgtaipﬁat%mg carbonyl,
dicarbwisd lor &yiieyiviat isiZéchagosimil é@@#reOI Efdéll‘ﬂmb erplypdipiyess, fhe g@yagral amino acids

compr%t: cﬁﬂon?lc&%c%rt)é&fﬁ m&je%ﬁa‘ﬁf vl tfﬂeeéa%oﬂyl (oRlafchreuaginis %él&:tbd &rom a ketone or an
action nay | ess efficient

aldehygeclg |a%0[ﬂ'§h {:mlﬂ)é}gx&x}tl abeela)nﬁléqlr& ?ﬁuno f%(ﬂ‘. gcglﬂg.?,l% g, ctlona? group that is capable of
formin@ein MEimE Opvin areatingng witlom- apprbpriagely fanvioraliad for ep@htylp tptrieshace of an accelerant

descni)J& hglléﬁuﬂﬁ algﬂ);uc chénqgﬁlbe ﬁm@fﬁﬁem e absén@ceofrﬂQ &cﬁé&ﬂﬂ BRdribed herein). In

acl ds are selectéd fromam_.no acj.ds havi

o urth PP RGBT DOISHSAIFBRY Pelf HEmEF QRN Lo fei in smenre bu
contaih Gt 1@k afofemadichet! fimtrihal grbmdinaealies or firther enbpdiment the adn-natural amino acids

resem%ngﬁ]egyla Hagng S (iax%x%atg: {nlﬂgqylhs) Q’!;hﬂg hx%%ﬁ%ﬁ@éhb&u@&@ RRisBSnatural amino
e

| car bony!| |s sel ected from a
acids KeeurealiBine 37 8 le Hiygraphobif 28 HEY- T8 APfotHOARRER:dhopnon-natural amino acids

have ﬁiﬁ}ﬁnﬁﬁﬂqu | disede ﬂitﬁh @6 dBthe ﬁemtrﬂlaﬁhinﬁ gcmn; A€ ¢ntodisknt gnadistinct properties

Qr m t e
are the L]l?eﬁucalsreacg‘;) (())% %E sidec Fnaln fub Q gll‘tﬁg} I Z a é\yﬁg th%n[c? a‘femtﬁ react1v1ty permits th

ra nctlon co-reactan
sidechaipeof fhp e%n@@l @mncawdate eeslersp 4 ractipn SEiq tsing 2 e & arpolypepﬁde even though the

mdeclfaﬁlg Bm&ﬂ&raﬁ%@dﬁmﬁné ﬁﬁﬁJ dc@INmAPM ﬂﬁ&aﬁ@@@p&faﬁd @ xﬁﬂﬁndérgo ihé Eforementioned
reactl?nu ?nt ané.&heg{;m gzgﬁlfri% e s1 ec%élr%)o g(r:lgnl— b % ?n%]rloealm has ale%stry orthogonal to those

he non- na
of thandtndly@ciudsg rebe nbiise Ima rfmhalr %tlllbOémplﬁoth%l gifleghain ofsthe gerrippugel amino acid

compgéég alf Q&E@Jhﬂe QReinRE ol &f LReRRRhbARRE: Y Blé&tioﬁlﬁla]contammg m01ety on the

T ORI T A T A ——
the pregen@ S meacéeirapndzicribeddmiemdalthougti sych awhartiop mjay, begless eﬁia;elaplethe absence of an
accel&ﬁp QQ&Meremlf) he alfyodt AR AN Bo@mbMSin rﬂﬁssfam%}a , the non-natural amino

al ani ne and [ euci ne r.ophobi am no
i S Pt HUSH: R PP go2op e g s enet e e, en e

- polypPtidp efay if@hert i@kporureenatlirgl-iorratring roo mort-iaosd amfno tahids. Aatons edibodiment, the

carbo%?p grog% Q%t grrc'aldeilﬁie qy&o&l@ﬁﬂ&d%&{ the 2 ¥1%{0§1% Is Qﬂ:&romaﬁc ketone.

tres are hem ca eacti vi
(00103 Ercrmpie pest ﬁredly‘#ra’f-‘/iﬁﬁ’é}e sutiuied et fT éhedﬂf‘g‘t“i“ﬁ% pf derivatized non-natural
amn&ﬂﬂﬂo@?épﬁde@%&dlu}mﬂa}i ofifiE Bonki $n thdy@essricel e adceleraft dé¢strébed herein (although such

a rea%leorrll n%?r‘ tbe ess %f§c1ef1p 2 t%c%bgenge (t>tu a@geggntadeﬁcgge%tﬂelgﬁx) Vﬂﬂlalfﬁther embodiment are

e even
hydrosyldremalbwgneéfmotenées herdlty @ﬁnwww&qu ¥ gica ?ﬁnﬂcfmg%%g Rpingtyral amino acid

polypeftidbd\ga tBXBEna Al OYﬂleﬂirﬂe@Snddfém@Qltthdﬂaﬁi@ﬁﬁﬂg rhd2ule and the carbonyl- or dicarbonyl-
contag?lgré]g?r:gﬁ%; gxr;n%? ﬁcré P]o(f c %ﬁﬁ letge[ plrcé]c Lc':{e 8 aglrac%mgp clescnged’ he}em%although such a

reactioh ey St feps gﬁﬁtl&r@goﬂlal abgepcetdf (pgelcqyferamh@scnbed herem) In further embodiments the

afore:ﬂl@ijterleﬁlc!nlfon?lC Sﬂl&éa!rﬂa%r @mtaﬂﬁ’ng%h Osturall dhi abidrpbl E)tldes are keto-containing non-
nmbodi ment, the sidechain of the npon-

a
namr%lernawesﬁmhm%@%aﬁ ﬁéT EY pUHIoPA embogiments ﬁlr ﬁ&f%?ﬂ% I &t 1°a9°°ﬁyl -§ontaining non-
naturhlUsrhife keidmpegiissedtechainh ecledtedctrond phkeiope eonRb aldehydg hrpfudhey or additional
e S PIEL R P OF pBI TR » SFLROMARLAIGAR frter or additons
OXI nme-derivatized protein inh the presence of an
accel erant described herein (although such a reaction
may be |l ess efficient in the absence of an accel erant
descri bed here| n) In any of the aforenentioned

Y T L
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reaction may be |less efficient in the absence of an
accel erant described herein). In further enbodi nents
wo b@7asarenent i oned car bonyl or di car bonyl - coPCHURI0NG043472

-~ NOATRRt Unaky, anke aci d pol ypepti des ar
oo e, G EAHR M et aprt g‘&@ﬁ*’d‘“‘ﬁ&l“%@ﬁ? pefegyiepelycel (PEG)

molecdlésr Th A @frth@rfemBélithhent, thi siflecieaimd chie mertagiral trhigo zrcalrﬂamryxbmlsto'rorthogonal to those
of thedl!lag:@h? %&m'nn q @I a gsn %atnﬁf&%tﬂ%r @Jn—n@i‘iﬂaﬂ & Iagff 1§ %mrsleﬁﬁwely with the

al ns roma ketone or an al dehyde., In
hydro#y@pltrﬁ-@‘lbs@ptecb@apql ebﬁeﬂm BHERSE iof;]@natcgeleratnh gescribed herem (although such a reaction

may bhm reﬂwhtamm@sﬁmw dctHleAlt dERtiBeiterm). CONpilieSenbadities itreatlechain of the
non- na]tur:ﬁ %rtn{ng ]ch <|:o nse§\a eﬁeﬁxo{pﬁ? 8851:1?{%51%% %La%fs @é?e%gvel} v$1thtthe hydroxylamine-

ecul es are

contamw@wlr- arﬁlermeswmftan pegrlesent frofriped ooy (fhenel pigk preaqtippyy be less efficient
in the Mén%dﬂaﬁ&celérﬁlt @escfrﬂdicﬁﬂaﬁﬁ), @fﬂlﬁx@iefmﬁﬂochm&h | BheSeleci@PhiRicBntaiiiing moiety on the
s1dech%18 o% tHeo IQ) 0 at}uul[ noaaicg] U?aa ergo gl(l:cgu lfsllhc alagc@tos%t’?g atd ng)pcfr)r? %Qlﬂjatized protein in
the prezfrice v@ntamlemmﬁaqme@u baatin (aithaseh %.'eh elremorr BAcE 1§e¢f’é@ftni Wéﬁl@;ﬂbsence of an

accelehit R2sdiBé HR¥EES. X % |fﬁ’ﬂib1"h%pe§ﬂ»&'@§fe& ftd«lﬁl@ Qmﬁmlr&ﬁtbl li@&rited mt thl@ paragraph are the

resence. of an el er ant C rei 1
ot i L GEPY 011 B B SO PE B P Ok i CAUGE olectl with e
non-nayfral aming e gé&padypepities dretberéskrael offne pesilppnt déspribad Kerpit (lghough Such a reaction may
be les§ @Hﬁféﬁt“ﬁﬁ Nhe Hsdie St Qle&t@érafﬁt qgscﬁﬂa@ h&@jﬂ)‘ gy ahboaimeﬁ’tp mclude any further

rISGS an _el ec e-Co noi et
I G R A ———
is not #fDdldebydk.dn anathérkeb@lingsghe art@hyl gruas eedrenainketdescr i be d
[OOIIP eIB %#lortheﬁ lgécngé‘l &h)oﬁ}kl Coli] d@arﬁcﬁ@%hﬁs@ﬁte%lc&%s Lfo@ ) pﬁ)thidtl&i (Q QlEnvahzed non-

ence an accel erant descri bed herejn

susying AP VRS Der 2 REmEPBL TSRt mng.lﬁqfr’wéa in'the presence of an
accelerdni d%ﬁcﬁbeﬂrheléﬂﬁ @ltiéudie@biad taacén thdybe fesdeffivddntin dle alpnceof aagdcelerant described
heremgapn un ey axéh%&iln? Qpel?é lCLI%OI@ t@rc %16;.1‘90 glesﬂﬁﬁtﬁ{eg rgtﬁecules used to derivatize

|ze prote sence of
hydrogoieeP RPN RO TR RBEEToGF 6 P?iYP(e&tlthYﬁ@h fogpptipn of aP e%i Py in the presence

of an A@Meld® deRSKed Afrbih @dltﬁd‘dt@h tudh b RRctdh 5017 6€ lef effftitniia @il aBdeadatof an accelerant

descngﬁbheaamﬁegt h%ag%r(:% I n? tlfle;'l%a&brggg as 1car%0ﬁy1-subuns‘ d tm%le&p S are aldehyde-

ara ra
substifptsd | hdlesplen on kﬂ%@vbaﬁmtmmeﬂeac fd ﬁ’ﬁ@‘#’fy‘p@sﬁn@@s ﬂ!eh ggbonyl- or dicarbonyl-

subst1fu%§ %Jlecﬁlésomrﬁphf‘e £ Qagtd ﬁlﬁctﬁfxalﬁyh% gethévat ddalltl&ﬁl BotoREehts the aldehyde—

om0 S BB 19,260 BOLYPEOL) 96300 er o st
embodinserts, ghe rketastshiptitutedyrolomlel ers deterdfefsulgsii@ing polvrsﬂwhee amle@?E@) molecules. In a

furthep m%m?eﬁp %leesﬁd@altamd)@%rﬂop %gulglein%hcn}acld badrad &@ﬁnstry orthogonal to those of the
enbodi ment's i ncl ude any further nodification

naturely, PesREYE AR pEdioh Blevh Je dPuTAHAREC 48T & 5T %é?ﬁe Yd%fg the carbonyl- or
dicarofiyl-aubetitgerodécnient the plaene af ongeleragt desppbad diermip {althawgh such a reaction may be
less eﬁ{cfé&*}%( glg 'aberEe thgtaa@lgraﬁ 'Epsggﬂegﬁg}gm) fnhaefuﬁléf Qﬁ)@yllnerg rtﬁbusgheéh%m of the non-

an aromatic ketone. % anot her aspect are
naturgl 419 4Gl COBREISY i B0V I %@anatgeap (o BT wlecvely Wi dhe carbons-or
dlcarﬂbﬁﬂ-détﬁdiﬂjﬁgl’m@écculd arthevadsénc6f an astbladntrdadcrit@trbdaen @Zﬂllodgh such a reaction may be
less eﬁ'%letie % een§e (Q'?f? gc@el%&?@es ecpﬁgre%z 11? % ngrh mﬁ)ﬁﬁ{eﬂ t%nbxﬁxcleophlhc moiety on

orne ence O an accel erant

the s@eé@r pfoeel nhrevaeirqla P apid aghmglersm clgctioptlict qtiak tragfucrls neyine-derivatized
protelﬁfnﬁ kh@ |p&>@éﬁncd & oh heceRRHEREBbATheRRA (aﬂl&@haﬁo&rﬂ rezd:ﬁ(iﬁhdybc%dess efficient in the

e BEPDITE St TSR RoF GUreeP s G 0o Oy TRy desorbed in
paraghayld e el rentifiné npentual mhingaarbpelypesttidgsahat aﬁmlfr@na@lp @bacﬁon of the derivatizing

moledd Rl WHRGIRL dofl ﬁémM'aﬁnnB Q&d 5%%&% 0 bore@ceX bR cdRHdebdibdd MRrein (although

resence of an_accel erant descri bed here |t

such gﬁ&qﬁowyea &8 iy Th absres & B pIPIEFRS ﬁ‘fS“ibﬁC" ‘?eﬁeéi? 585%%@)“%”3 include
any fafheamodifivatdne pihé altbedyonddified nbredaicah hmind acid pélypeptides In one embodiment, the
cuteBPRER PR b WIS RO Rl HE PR LD B3 b Rone

ket one-substituted noietiest In further enbodi nents,

t he carbonyl - or dicarbonyl substituted nol ecul es

conprise a desired functionality. In further or

addl t| onal enbodl rrent s, the al dehydesubst ) t ut ed

o - o o o L T Y 1
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t he sidechain of the non-natural am no acid can
undergo el ectrophilic attack to generate an
\N@XMHmadarivatized protein in the presence of BEOT/US2006/043472

rant deecrlb u uch a.reaction
oAy EBE B A Ry B Tt e LR BT i mom s
amino @deid pelyveidieheasal yppn ai prime bapdt Wereirabhp exime berddas égmedoin tthpepresence of an
accelem%%ﬂg@ﬁgr& Qﬁﬁo@téﬂ fed rEa@htﬁlmays bPRes 3gLRRM 3E ﬁ)séntleeof an accelerant described

SR N T NN .

dicarbguiyk-donthihieg nomreaved amab acidripeigpepttiedtopatiey pe*gculedexs the Iprebdnee of an accelerant

descritRl ﬁéeneﬁhoggh A aafgagﬁdn%%t led %ﬁglelattteﬂe D60 I ad RLADAUGL ribed herein). In
such a reaction Hé@&ﬂ? ess f|C|ent in the absence

anothebfmbgiilmg]g A rgql%izﬁllar b’téca mhlng@cmna %tr R B"’r used to connect hydroxylamine-
contanﬁmmxoﬁtmmaﬂtasunb Rad prdgperminss id ailick hlelkcum thi thd e@EdcOETan &dceldrit® described herein
(althox@h I &ﬁqyre%g ngge faan sz@etrlyInb 1{39 oﬁgﬂ gccQ&LrX F&%@ﬁﬂe&’ %§rém) In another
'n one e e car grou IS not an
embodgt‘eaehwewlwr éﬁﬂ?%coemt%@ﬁm PHR TciPplgpRptidey paguppseiagetone and/or
an aldéhfidea{dEdHELh. Imad@{bediﬁerﬁ XBkidg 2 hyldtoxMihind- @Btaaﬁ@ Bon-rafufit dhhifQrcid polypeptide,
the m(géciﬂar\alla ?rzcmérll atmlrl]s ah car ng%lylﬁon ] art)on% Eg?g% ggr{e c%f its tegr%?ng[es&%lgeé 3 Obodlments the
carboryiphesrdicaboryk igreep Botslectedrfien e @ldeliyde emm@ 9o e jggpup-Jp fither or additional

embodirfents N'eBe Wd&&ﬁﬁlﬁﬁe Qbstiaied aBEe hr@feaﬂgs a@%k%ﬂncﬁﬁsﬁﬂl@d polyethylene glycol
(PEG)(IB'&(er molfé?:hl rea éth(fnal mijlms t%j S fof ICor gcaébo%yl-mll?)stltuted linker

nce o n accel desc
molecdesirardsaphonl- grcbcam%@mt;tyartem Holyktbylene (g[ypol (g]fs@ 11nker molecules. Throughout, the

phrase”Ut!h@r'rﬂoieUlﬂé%t’ in@!ﬁ@és)bytvt@tof &@fﬁpl@@nl}“ R ik, Q)ttﬁpﬁmﬁ&ﬁ (branched and unbranched),

|n|n non at ur al
small GFo0 1 Bt PHCGTE gt RO IR TRE | HE raGBa groodmens, e
hydroxyfamane-centadred gendevtladledes pcb@dseheq ima of a:lutvtulem glrpusumtallaerrmm so that upon
reacucﬁle\ﬁﬁtd %oﬁﬁy 01b§ic4rl?o§§'\l c?xft%flﬂncgl ﬁﬁtnaﬂu'al Erngo §Q§ ptﬂg n@ﬂle presence of an

SCri ereln) I n anot her odi men
accelegptéie ‘qeg g%?négltﬁlqug}ksgfhsa re%ilon g ae ﬁﬁlefﬁCIGFtd?]@f ftbae.titgﬁ ()f ag Waetlerant described
hereiny; die rizeltings@ddutiOis cierhoac-inuliyneki-atop| oﬁlﬂie nedaiyl- @k Aicailgpnyl-containing non-natural
amino qgﬁ] Fﬂ%ebﬁd@' In %ché}o {I%GAIIQCHROEI? Hcﬁa%t-ljmﬁ erlrzﬁiog 'isl(}e om%ln%% i6t5 In further or

resence of an accel erant escri
addlﬁ%l%ﬂtﬂh%‘tt@@ﬁﬁé%ﬁf%%ﬂ A et b rasaibes relalaplinkprg FRaRESe S0t equivalen
groupSdSB RERINGD tANupat fedted it a @%ﬁﬂdnb@@toﬂﬁﬁl&g ﬁb}hnatlnﬁl aafidtabie polypeptide in
the pre%gltge (%J Fg celrraln%escr%oreg) BO% l glﬂi%ql hdslu a‘ar tc)z(t%:ggn my N nteas‘s é} l(i(gl{ in the absence of an

ural am no acli es conpri se a
awele@@toﬁe@rlbeéﬁwratn}j dlivyrgreltig are@ﬁfats ﬁhe ltowowlﬁe%@mmﬁ e hydroxylannne -containing

non—ndiﬂrz_ll bbb £b@i RIyPpEaD Kythraen eﬁﬁocﬁrﬁéﬁts?thmoﬁ@ nﬁﬂtﬂneﬁ@ﬁ&hr i9d ho@fcﬂdﬁﬁbnzauon Ina
further? glll?bg’%i% ty{ﬁ 8ecga11’1 o% gle non—na%lr'ﬂl éntmo ac1 er C %%r olgﬁh?ﬁonal t(h those of the

car bonyl ofie 6
naturaﬂm@tahetrg aem@drimfﬁ PI@WS tha eorclatrutﬁé pryibo gygd tol reeq IS@@?WDW vgthdhgpydroxylamine-

substithtSd BkbrOedeB8lesiih &%ﬁﬁn@loﬁm&ﬁraﬁr RYAbherBin KBHQABEsuB PURtion may be less

rther or addition
CfﬁClGﬁ%&% 'Sl(tsﬁngerﬁf AR acg %%Itt F?ﬁ%céddhefe'ng g‘é‘i[%ﬁr?ﬁ‘ gra‘ttyplg)gntatpeesﬂecham of the non-natural
ammotayldl hayeychamityetiegosd jottised tirolatpedlivydcames ghiycolds (@) ws the non-natural

amino ablﬁ] lfoe&‘acmie lty%h He Qarﬁdﬂgllt- blecﬁca%nﬁ%h{tﬁt%%er molecules in the presence of an
nbodi_ nents, the carbonyl - di car bonyl - substi t ut ed

accelefaptﬁiﬁ%ybe%cfr@é @Ft@gl‘as[wéh acraafcw e §s efficient’in the absence of an accelerant described
hereinjl irCafitignyhbosities] thi tideetdind khy @btdastuedh emigd yi0dombREGh electrophile-containing
m01er)l t!h{l Ke%gt E@pﬁ&wgﬁﬁl&% l@ﬁ%&%ﬂ&é cb?talmgg ﬂﬁgrarﬁoqecrlgmg %resence of an accelerant

exa
descrifggd hg?m fgglpoygi@,ugi a(IBqCﬁ(ﬁl@Hi@ e ]ﬁfﬁ dfﬁﬁﬁ’ﬁl’naﬁ?:ﬂ’éf‘dlfe of gwpqlerant described herein); in
a furtlliED Ieﬁ&idlnﬁﬁt, tha %c@dpﬁﬂbﬂ;‘éntﬁhﬁ@ mbi Ntni thd GiGecRSn af thél@&iNa®Ehl amino acid can
under%o nuccl oy%ﬂc atltarzlym ér fmncr-:-cc())ntcam%%glénﬁdl onfi\ficulgrtgogenerate altl okime-derivatized
proteig mrﬁaer presence he arg em«éer@nt deqtbpd/ bﬁreln faltepugtupysh e meagtioh ntap berieps efficient in the
absend® Qf e BbceldRANIESBEH hefh) Vint N fuftn AEJROMWhied @ the embodiments described in this

di carbonyl - cont ai ni ng non-natural amino acid

pol ypeptide in the presences of an accel erant descri bed

herei n (al though such a reaction nmay be | ess efficient

in the absence of an accel erant described herein), the

resul ting prodyct |s the hono- nultlnerlzatlon of the
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efficient in the absence of an accel erant descri bed
herein). In a further enbodi nent, the sidechain of the
W(mmmamws al amino acid has a chem stry ort hongUSIOO6/043472
—_— a1 @ % a faur al | y-occurring am no _acids th g% ) )
Bt B T i i PpHtey BT IR SPB Aty of the lsker
molecilé vith ihhﬁ)nﬁﬂiﬂ@b&ﬁl}lho- aclirpolypepidel GMylier &uHoditrkdttiineiolel annfogher modifications of

the alrEIa#r ﬁlﬁ(%ﬁ @1%? ﬂ% I‘ncti'ﬁlaﬂ]r’a? a%1d%t)lty€egmﬂ§ ?ne(ln rﬁ{z)emgﬁtstﬁg éah)%ﬁi/l §roup is not an

suc ss efficien
aldehyfde; Iy %@heaﬁg@é@@ntoﬁle %?ﬁ"’%)é garnds %{’rﬁmﬁé%l%?f"%ed herein). In
(0013B 1h Whd h;ﬁd‘ct ﬁﬁm%dﬁetﬁtdeniahﬁ Eoteechiaiia ofidefishiyn @ Ramatylsradicarbonyl and

hydrm{yﬂlmtme reeacat% S sel eécs%n% ellaegl a%le?}%l%{ %E’cﬁiaid%el%ﬁ{%ﬁb@h Qgchry}lea%ﬁ&ﬁ may be less

efficieptyig) tho Rp¢ranetite acelpren .dwpr#gd hargiR & sepptteExEnctysed frgduct. Included within this

aspect&f&ﬁéﬂ[&&ﬁfoﬂﬂle aRivaeanh Gf ﬁ&%m&dﬁ&ﬁ fupddek ddfdetdation(od kdrb@itgbr dicarbonyl- and
hydrmalraménﬁ %061 éunrné rreacttanqg)e(% ene Sshogufrrfeeld%lv%{]zl nlprr})teﬁnhadtdﬁcpslgna%&tlonal or further
embodimintschirampiftods torrbn‘eth@cltetocppﬁmnw pornnit ygropypraips,fupghionalized polyethylene
glycolS(PEJ@CrHQécﬁlesofn JehR1afiomt &aﬁultl{ealisp@m ﬂi@hﬁﬁixﬁar&ﬁ@sublﬁdﬂﬂgﬁblecule can include

prote]{lsr ﬁtsleérpo&]ﬂfré zrantéﬁ Ck«b g%éarngte%)héwﬁl esd%)glg(r;c%?st 2 Ison}dgn%ﬁed as a “desired
functiyality.& ilmone rmbdilénept, ds eabenybgrowpnis a@@e ladeberehet: Ird@sﬁ}ﬁrl eb@eldunent the carbonyl

gNWQQ&g&Bm£§&&Qough such a reactlon may be |ess eff|C|ent
t he absence of an acce | er descri ped herein
o016 R RS EEBI TS HEETRb Y O PR B lses for e

denvaltlihtldjd’nf 8O- ﬁbﬁl’h@]ﬁfdaphm uxs:hdfﬂWsen'Ee:efdﬁ adeetoetit flds@ithyd herein (although such a reaction
may ﬂgqgs Qf@&éﬁt ﬁl m@ms&g?’] @é:indac&gka}{p&&hbéé%rekxg] EH\ oﬁeee%m)&m&ﬁ QB hydroxylamine-

reacti on of ['i nker npolecule wt
b5, T3 SRR OB ST Pl Ry Bched) nd smal moleales. T
one c@ibhixddnianRt Sethdde [fordee apagpaﬂ‘auuht sretiydropglarhincsabstiones mdlectilae suitable for the

denva%zaltlon gtycaéb&rg/i( eog d{c% gf J:og 13? Qbk- pa@ltralfl raéj.no QL% 291 8’31&3 in the gresence of an

I'n on roup
accelqﬁa@t e%ﬁ&élhérélh {Aifbough Wclaﬁ@e%@r m@fr?ﬁéfaﬁ qﬁ%?ﬁpt in the & S&f&g B%ﬁwcelerant described

hereug,rlﬁwﬁmg By a/@y aff &E@lé Gnlk &Et@-ﬂﬁltalrﬁ@%ﬁibahhﬂ a0iiD adig @emepmee In a further or

deri vat I eins via
addl‘clonafr ebm%ﬁcﬁ?engt) the n nar 5% rail aacr:]l ds aﬁe %cogpora‘[ea 51% s%ec{%igzgp Sdmgrtg(?he irl vivo translation

of prot¢ies. brae@ém er @ﬂdmawl a@h@tr@maﬁ@ hﬂ@%hwbmt@i polecules allow for the site-
spec:li{caieltl\ti%% o? Hﬂsh:aﬁor[yﬁ&)@ Bﬂczﬁﬁbnﬁ&bfn’c@ﬁné @ﬁ%at@ﬁﬁdnﬁﬂo&ﬁiﬁ viaPudidd@hilic attack of

the Cag}?sﬁ %@qﬁﬁgg}fg%%e 8%%%1%?(}1%6 ﬁv&éﬁg ?{jﬂ?}l},‘e{gﬁ%e tu%la site-g %1?10 {aahlon wherein the
oximeadegvatiet! hdgtsptide s forimed el pragnpzelEn oxelgdnt fysaibed ln‘@uﬁalg]el@gh such a reaction

may ﬁé@gp 8 MORORRSAL If AR 2 QLlerERERAMYL herdd). 1€ia G@MBAR YhiditioRdd Embodiment, the
roxyl am ne- containing_ reactants to %?ner ate an

meth o AP P BT GPET PO HaTE GHaTe (7 vide variety o sic-
specificaliyt Hevatizerb pdymepitbs Iarae funtbdr hadsiditionad @mqualtemz @e methods for synthesizing

hydroﬁ Q5 Cﬁt?}gﬁa%g@?ﬁ;%{h?&% g‘i’ﬁol\f‘f’édj molecules

%{ ctionali zed yet hyl ene gl ycol % €)
(0015 fncsgeie et e % e b5 G A CAEROPRCT Jicapepgl-substituted non-

naturd) )ﬁdﬂh@&)ﬂ Iﬁljfbd’pﬁdeﬁ,mbﬁfé piesth@ df Mk @iiihielegabed ihereih (diRough such a reaction may be
less e?fﬁc%%; in N ab%%{éec[f aQ% degcplﬂ %rhggl ge '1]? ?, i‘ﬁg%&%g&%@@émaimng bi-functional

| ecul es an oups
linker! die ey @@boﬁm@t ) ﬁﬁYhP‘g'yfm‘ affashieghe TEFFREHTHRE HYbstithtpp linker to a carbonyl- or
dicarSoafl REsthte O F10tHR \h&Sa&Gﬁdcﬁ@tloﬁ|r9aeﬁly1dte.gelhefhteaﬂﬂbhﬁé bond in the presence of an
accelfrgg%&ﬁngedrhefgm (S%]% urgg g_uscgg%:/ aIIE l’gllaJ mg,ltlt%% %ﬁci?nél% ﬁléselé I’a%rgtgﬁelerant described
hereiyln tfikyéeri on adsiitioha} dmbodipheatsd theecadhgiydt or digarbahyl-pubstiisl eer-rapyyal amino acid is a

Keto-SuB @8 ol ﬁé{tﬁrﬁaﬁduﬁm a&ﬁ 1% EfuRes WP Slididddh1 EAnbRHiRER, T8 hdd-thlB1 amino acid
presenc n.acce ant_descri bed herei

L t
SR M A D AR R N ML T D—_——
hydraaflamsine-@oteiging bafabctides tnkieh dal odvemddioent,| sachomehodsriae disqdein tattach molecular

llnkelts zrﬁ n,t}-ylﬁI QX )ﬁlul‘rfl 'Hld@ﬁcﬁﬁ'lp §)t c'axto ?QI ﬂpalr‘t%ﬁﬂ lcﬁnt éﬁl@lmﬁﬁé l?yewa)y of example keto-

des, other polynmers (non-branched and branched
and snall nol ecul es. I n one enbodi nent are net hods for
the preparation of hydroxyl am ne-substituted nol ecul es
suitable for the derivatization of carbonyl- or
dicarbonyl contalnlng non- natural an1no aC|d

o - o o S o g
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met hod for the preparation of
hydr oxyl am ne- substituted nol ecul es provi des access to
wa2wrascaw@ari ety of sitespecifically derivati zeBCT/US2006/043472
40, a further or additional enbodi ment

],
chnta ﬂ'g{i?gé%( e pﬁéﬁ@mﬂo@p i€ gglypeptisled. whasgyn at least one of the linker termini contains a hydroxylamine

group RYEH &x Yihiak i iReadheHye fof &Ehaﬂohﬂfbgntﬁﬁjlgy&hjﬂmrhﬁmﬁl a¥i8 @blydeFde via an oxime
bond n%ngllg Sr%%lgc%%a%[agcaérra%t \515 nbeg??r&ql (a ou@xe G %:Jbaar[eqecnorlrzeditmy ge I%ssfeﬁ{cient in the absence
of an gfcedemb desyribed binei)i Inuat foxthen omﬂdthgmaabmla)ﬂmqm thesk dfnkers are used to connect the

carbonPO by a@ﬁoh}d—%émtmﬂnﬁ rﬁﬁ-ﬁatﬁﬁl%%@r@%xd%ly@e@h@@ Q)eflﬂ%f ﬁi@ltacules, mcludmg by way of

cans 15 Ll S8 ALK e LEACL 2T R RS B s
‘ desueldémehqn)ihty ugl g eabdqu@poﬁylcadwnyé grogpnis aq;tran mglehyde In another embodiment, the

carbonl grgu%%hlgmckgtbﬂgker I n one enbodi nent are mnet hods
Qr attac .ng a hydroxyl am ne-substi t ut ed | i nker

(00161 2% gty o Gt Ba BT anBe ot RYEEPTEr Stk 7 gaigt Sobic polyme. 1o
some apndlansathe eersdeidd poymet @myesees piletiaienoOpycn mbiewy dn sametelBodiments, the
poly(eﬂ&l@x%%ﬁ) 19£1ec§f3 1&%0&5@{]501)%%? 40919 lefbﬁﬁx@ﬁt § tk{e% f%%@dﬁglrbolymer is linked

a reaction ess e | cl ent ence
to 8 segd el B PO CTbRTER S lcPeTE BAlypyRtde i§ 1qermcf~lﬁ<éihe st polypeptide, in other
embodafifilis] thogtednd polpeytiders rtdiferchty@1ypeitito Rysome @fibodiments, the non—natural amino acid
i RO ur al
000 3 RS A PEAPL SLILD0 L i v
glycolygRi¢ty-i onal enbodi ments, the non- natural am no aC|d

[0017]0 Gh ¥REPEhEIGiTeRS, &hedﬁihlnytaial #8#lo sm& eomﬁdefdo@ﬁhslaya amﬁﬁt@rron addition or
t hr ee-. n
delet10n thap mEJreasrﬁ ag‘%&o n—n'cgural amino a(n g{f})eg\}du Por ? :receﬁa an|r q{n sorr]rke eefn}aodxments, the

I'am hescontalnrn
nonma{“ﬁal @R e%mébfppreﬁft compriteha PRBSHIES additionps deletion thattincarsapes the stability of the

non.ndml Q&b Aid Ipblpée 8. To WD emidtimmeRE) GheMoh-hitarf1 RG] a@ﬁq)bl)ypetp@de comprises a

substltu oneai%gﬁ%r{ %rodjélg?og g%?%%%&%%@%e%sqgﬁ% té‘o &%1%%9 Inapagal aXuno aéﬁd polypeptide. In
some crflhprhs}gm Vigepoingesl, amiipescsi pehatptile agiprissne sufstithiive, ddditlkagror deletion that

mcreaéeemambﬂwhe h&iSnaRraD MG hOHW ;@1}1@9@%&3&5@(1 WRInEH 53 sdrhd¥bodiments, the
contaj.ning non- nat ur a

he ca%(P Q | - or dicar bon%;f al
non-n%l nadmla)cfl B ?,/%7 E)tcf”a%%se%/fi SU HtuB%r 1tt%,n<a: fiell]et]f)% éhat modulates protease
resistaprecgancigifdife, ammacmetbior arfor easssiinbelativh er Bé mmigahdidyaigbptide without the

substnﬁt&b%had&tléneo@ﬁéléu%‘ maybe | ess efficient in the absence of
accel erant descri bed hereln% In a further or

(001815 JprP R B i RO AEle aft hstEIeRida e et Pl agonis, antagonist
partialCunig@Gd, drhivearpany|n soie dmbalidanry the aGinlsgipanl agonist, antagonist, partial

antagogl(s)ﬁn opxﬁ'f'eys[a %&QI I ugns@sc 5 onglﬁl:uyaﬁ) gr%l!) gc%é? is th%kegtt@? (Vatﬁr soluble polymer. In some

embodimpepgsy m@UFtVW%er(CW@%@WéGIYWRWYCW ﬁlﬁ’é%é[ﬂ );omeseﬁahpqunents the polypeptide
comprﬂiﬁlg eeaud @auaa AEin@icalpSedab 8 Q/aﬂeldﬁmlt)lle fpblsaﬂer Pfevents A@GEAHSof the corresponding
receptor Pn so e em d}]%/?etﬁ t%e po?yip npnge cc%nFansmge?T%on CP tuta? ?nrmtl)(? F]CY(J hrg(ecp to"a water soluble
polymerambfleF bglﬁlegj of ﬂe relypeptidmist ¢ binRing oprver. [10EOEG] enphadizientse the polypeptide
comprﬁﬂi@ Qdﬂoﬁﬁﬁﬁr&, antildCaclOR kOB iU Fhterdd¥lubR pBssl RALMRE Pl H8ndr® properties or

activitie ik ﬁ@ﬁ gd wat er sol ubl e pol ymer. In some
) %5 ¥4, the water soluble polyner conprises a

[0019]p GAlge( @sdmwdelwemgdrs/ wothyds whimekiyg 2 hen-owmd asith edd peyrestide tlinked to a water

solublpﬁ’cll%(e? ke %M&Q b n%b@&ﬁﬂpﬁsek &n@ctﬁk EME@Jtéd%Q%epnde compnsmg a non-
I n some, enbadi nents, the bifunctional polyner

naturargmm q;ﬂgdﬂthla &atgr sglé}lala pﬂjynaf;a Fm{lg ﬂ@met}/ gxatgﬁﬁtém the non-natural amino acid in
the praxpoo of avenkranttderited baeiol (Jitduyipepi 4 tectiblembydedss effidient & the absence of an

accel&agtedeg gﬁe%thrr% Mlggfgé éng)gdlmgrgs, ?—% 'ﬂ&-na%?i? Qr%hmﬁtlﬁcarep&gﬁgd mto 1s reactive toward

secon elrs a erent ypep
a walgglybie rPéth%‘ th%th‘e oeTtish igrere miaqdoana@f dhepd) gpavé}stuae@o "acids. In some

embommr ihs @Ster&folyb@rﬂﬁhpﬁ%@a FON(ABY A6 gﬁ}&)l)lrﬂldiﬂﬁ}e @hd olebuMBk:@ht of the polymer
may b§ Ubldg a? %ge&?gﬁb nggortrg%ecg 03’ %l{%’ﬁ,w %e n%lﬁ %{ﬁ af gdro)gpo Da or more. The

am no aC| d poI ypepti de conprises a substitution,
addition or deletion that increases affinity of the
non-natural am no aci pol ypeptide for a receptor. In
sone enbodl rrents the non- natural arri no acid

o o 1. a4 " a4 a4 0=
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[0018] In sone enbodi nents, the non-natural am no acid
pol ypeptide is an agonist, partial agonist,
wariagsaist , partial antagonist, or inverse agpei/s52004/043472

d T L RN ——

100,000 (IMID’SI,OB@Ba aomomm; at,onodla, 0,000 ®a,di5j000 Ds 7h,000kxgl 63,@90 ®a, 60,000 Da, 55,000
Da, 50"8@@ 4r§ %o“& &0, d%'D‘é’E%roo M‘ 3§6U6‘?) eﬁ% bg%%(%bat %0@@%% 000 Da, 9,000

Da, 8,808 P, 7&%8@},6,{)&}55 ? OQ Sgbg, 2 1,§pq11§a %oo)f)a $00 Dz, 700 D, 600

Da, 500 ®3; 408 1D4df 3D DAM00 Da 2 d)0| Dankﬁdmé emtadivdaite fhe S@letilidr 8veight of the polymer is
re

betweé% aLc}{l[Tﬁ)lzo)ID% allﬁl a%out%O %0% ﬂa%o%e CQ‘BOC@II]?#S htﬁe ﬁ?l&%)cglgls\?egéﬂgefrﬁg polymer is between

about wrﬁ?rainé phogt 44> ORGR. fstone AFLCSIRPG BECPRISH R pidhecpolis between about

1,000 B®hddRb&t Aoy N8 I'Tn b éhBddesentd) muihdl@meﬁwaigheofmlpylpﬁahg td6veen about 5,000

Da am%%ok}t 4@ @hd]éae g%g)ar t I goFilrr]nerlltg ﬂ%gmgo?eﬁlg%ruvye ﬁlh ’olgmer ds li)etwekn z(a:]:out 10,000 Da
and alfogt @,Q&Qﬂbr Ins gpimg trlrr@oc}ymnsmﬁp ppﬂﬂd@ylmewcelh a@olgpulgyiragbranched polymer. The
molecﬂﬁr%%{nt dr@s vRhcheEihhiM iPhb @8y B between d@@ﬁtﬁ [p600b4 A8 abdi0@8,800 Da, including but

A e N T

Da, 55000 D 56,0¢90bay #8400 Dh,#0.9eMiRa, 81490 @@rﬁ@ﬁﬁ@a 270 et 28960 Da, 15,000 Da, 10,000

Da, 966?)“iE’ar s 3@SDE O AL, | 8o @5‘ dcﬁ)ﬁhﬁt@@oﬁﬁ' Y.B®ba 61600 Da, and 1,000 Da. In some
nprising a nonnafural am no ac

o B B S e R RASE ot Oy BhE e ebpa 0000 Do

some ¢rit@dimems, i@ toleahlarawightof e bandhal dhhie PG dsetvee abbut 4,000 Da and about 40,000
Da. Inas‘t;l%ee %)r%’o ten’tgl %%%ollel&ﬁg V«Q%Bt%f the (l)@akxéh@@éhgﬂ Pﬁénge%/e&?&@&tls%m Da and about

icient I n the absence of an_accel era

40 OOQj]ég & ope amlppé]?rgptﬁ)the qqlecgﬁﬁﬁlgg%&a bﬁ].%q]?fdsc a1{1 H%G 18 between abgut 5,000 Da and
about P@EVOmAt ural am no acid incorporated into is reactive

[0020{1 Xyaor&g%cn r@m ar% gclmgb% 1§on$ gohﬁ)%%&tplam& cgﬁﬂﬂ%ﬁeﬁ one of the non-natural

ovvar o) aCI

aminogasige d@pﬁj)@qu hmtagd a phqgnaymlfl@}ly B@pmrca@ém o8| §m§od1ments the non-natural

amino'20il Ys(18kdayd @ﬂﬁergl)ly&@ﬁo)ynﬁp ABb yescn-Bbd':‘heEBB:l ﬁ&phbrﬁface\&ﬁ:blg:hﬁlpdaﬁlons comprising
+ oo Rl T e AL B B =t o gl P by  none
vatura poinp pad. 1T hemerdrdhdides thegopr- 1131“{1531 faminp @cig'corpyrisgs arsawhfyldb goiety. In some
embo@ﬁgn\&eﬁg WﬁmUltJblé- 1s andda %b QdeG@aoa s%hanﬁ@ﬁlnbtﬁ 1434 described herein

BT R XTI N
acid ©Op@OsDirrthed Sps0Td Bergin 56, 0Bf0sDans HBPHOQ sBd, prafipigd @@l Dpharmaceutically

accepégﬂe QQIQGI‘ I:&so &Q@r@ghohegﬁv ar«,zlﬁetﬁggtem theZIQ)n-QQCQral%nno]a%rdp Q6h-FRral amino acid

polypg)tl%(ﬁnﬂ)goalﬁed(}@e-nﬁgal agune 6?3(9 Eg%e@ldﬁoﬁlcwetabfhwy[%ve agjﬁﬁred activity that
complEagnts30 Gyridajzes/@ith thiagcividP Of Bapons5@0raDayindl @8is,Dap-nB@F aDinp acid polypeptides,
and n%QQedl?x%n—négxﬁg a&l%g &poh}p&u&g r@so%ﬁﬁéd 'ﬂ@rgﬁl Sre e D& om!: &ﬁlﬁlaﬁral amino acids,

is between about 100 Da a
ron B TS0 B SRS HROSE-REBER RIS 2 AR s aled heren o provid
a desitt@ imglabolifto dnhvegapitrh, y¥@king Spabiei ivaedd odnciuetdbolle. Da and

[OOZI&RH%%escn}bQ %rem arei 11brar1§sooma1e %qul%qirﬁgﬁttﬁ am&s hlgsgg%!i Eaé‘fllx Qtfjhbranes of the non-

bet ween
naturg} b@m a%@?‘@)@@l’“% deqcrﬁbeé ém}n @ﬁb‘lﬁﬂf}eﬁ@?ﬁlesmdﬂﬁ?é nopFlafEal, prajpo acid polypeptides

describBd 8RN, &f colnbiBatid@ libkIRE thbSofD@eyatie ABAHdEs b 10 QBtak@oragiEe on oxime-linkage

formeagli? g%tpigéngeto % o1 pagcie{erant d%scnbegrgttgo‘jen%gt i L? éh anB | er(%’l @ l%fs efficient in the
absengeyd ent 2cdler@O@s@Dhed ewinsore  enbodi ment's, t he
[0022$OJAM<( Qésa%le@ He@eugla.rx%{h))dsrfﬁj Lt Tbsrids &%Ecﬁﬁé@lhﬁl@mﬂ&l &y &Eﬁfed activity, or for

he nol ecul ar of t branched haln EG ma
using ey R BT D evﬁe%e dean%ﬁqgwrg*aoﬁi}f’ﬁ bt bat °P’H%“|“%‘oﬁn${§r polypeptides
and/ob pdlynndéotilids rfort aedbsited activ®O A@@Oie@abedgl&e@(j{)thﬁ)age o GycB @Bividadata from library
sl G0 e B ERr o0 8 D00 45000 " B
35, 000 Da, 30,000 Da, 25,000 Da, 20,000 Da, 15,000 Da,
10, 000 Da, 9,000 Da, 8,000 Da, 7,000 Da, 6,000 Da,
5,000 Da, 4,000 Da, 3,000 Da, 2,000 Da, and 1, 000 Da.
In sonme. enbodl ment s, the rml ecul ar wei ght of the

o r-\r—r\: 1. . I A NN N o

I
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a pharmaceutically acceptable carrier and a
pol ypepti de, wherein at |east one amno acid is
wasisd4ut ed by a nonnatural am no acid. | n SOPET/US2006/043472
adi - =€, non-natural am no acid conprise
R ne@s@ﬁ‘” apeac%eﬂloﬁﬁosa@wr%bfoﬁ ORjRgfHian ol wegﬂ%@?s including by way of
exampﬁ Qﬂe%hﬁgaﬁ&i Wﬁyd&oﬁyihﬁuﬁ&( gxdupt & an Qeapiiat ymﬁlﬁtcmﬁ&lyl/ graupaon another reagent,
whereubflen %gera:%egﬁls a n - n%ulxal amsng acqg %gr %vgrdp %eedsp Pﬁ%&le%t‘é’ qgs%%d herein is not

S, "nof- N am no aci
limitedgothy frefrr Met@nahamn it R TEeN w—nwwén%wle polypepides, but can

also b RLd B eRbitass fo{rhh‘h&h@lf oxBRVokds BeGedhah LW r&&&ts By way of example only, this

embodSa e B 235 et (ol SR o O enf i oo ydronamine
contairtver rerigentscamé cn’eqnab@hmmes repfents.Hf qaerpr prak dmmdmaﬁeﬁ g inglgde non-natural
amino Q&cﬁ ALY @Lanm%e@&é 1g)t ﬁﬁilteﬁ ﬂﬁﬁglhﬂﬁ§n of3RAln DSl lafning ﬁt:lds

[0024] n.é}s-o ngs%%)reg eaeg]g] ?r? glat ?;fJé tof g?r?a%g%e tﬁg%pe%tg rl}?)l? Pt%eseximnthall? P%e or cuculatlon time of

a polySeptiderigi aepris stibstituties amhwitty! apfinotahié frany eratonmale apiwp agds in a naturally
occurr%% Boq%bp 9 Qnd]@taml a n@llnlm:dl 3ind acﬁ}ﬁlﬁ){ 9 ﬁﬂﬁrﬁl@%@omﬁl@ golypepnde and/or linking

non- nat ural am no acid
e polipi 18 FHLTBEH PP M P MR BT et desribed
herein @dbth@gh subtOd reddadn thaglbe &Es et‘f@eﬁt(m ttle gbednyené pt acMnt desrdbed h.erem)
[0025]h Aqslofdles%%eg sty %5 ﬂ'feﬁh %Fll.rég é%cblat%n 30 héég ePL SR SGh !albﬁﬁctive amount

rovi eSIFG OO||tet0 anai ant sm ..
of a phayespogeion] gmapoalatﬂr EPFFE ST SUBRELE AGHE ‘%’[ﬂedﬁifompnsmg an
ox1me/%l)r§1QorﬂlecSiﬁ litlepRgenbodrah fecddrant desdiib@itiees (dthotgheuch @ rvadtian wayetle less efficient
in the ! sence ftaan a csleralgsdgsrchbbe gergxglrag& Do %n&é%lg%fﬁ écga)taglfe c&rﬁ& In some embodiments,

am no acl escribed herein,
thenowahltmlbmp PC@@S blﬁke‘#ﬁé“ﬁﬁﬁﬁoﬁl ]éHOIﬁ’éﬁ‘r natural amino acid

[OOZGF ah Yi3eP tht i8S mEeBEIdIaREs MBI dRnentd,theGRd 1 afl adcklernt includes the use of a single
acce:l(e&alla}tg)rﬁ?ri'r gs 8%)6 gr)%ri%?‘r% hl‘chve\'g Elran% of, tﬁe a?ore nentlo%%o‘?]asgects 'i)pe%nboéhgg tﬂe molar ratio of

a resence o
accelezroCte cgbapttconagiog m@guqdemcéadw Véla%ttﬁ%@habglﬁ Ofiigto PR g by way of

examﬁ%;balﬁobde ?%ﬁog?;ﬁdo@lleﬂbo :1,108: hao@bsaﬂpecl)(pf émﬁlerag:;abg,r:@nt 20:1, 10:1, 9:1,
1.7k e 1 U 3O P RS PR W W rgones e

or enﬁeﬁhdhﬁdheamblhr\/natw pf @eeldrapt toltyimgyldntie-cartrisiys cqn@pogy.érlgcéﬁ.es values between
abouttO'SGi Jo'596031r %ﬁdﬂ?ﬁ;‘%h;b&dexhﬁﬂie% 4666 1.f 060 Dt20&:1, hbdorasdoas 400:1, 300:1,

npounds and/ eptl d/ I ) ) . .
200: 1p’<999ﬂ-‘t901b &t |38é820f10|1° g 90168 red éc? 4'flt 3:.1’ Abdd GG EhEg L 061 and
0.5:1.1Fe#iRE, B an off theafataendned aspdats acdnibuditoyntcibe acdaraphindlidey @myounds that can be
substamgal eenrlnglvgd i 191?1)/ eIﬁQIB @(Q qesQlltlﬁ’gC %Ylﬁk-c&@a%ﬁgh @Jnﬂ)g@:klt 'Fﬁrther in any of the

as ther apeut I C agents
aforemeﬁagm@ |a§pé<§s_ Pyoexgbog]me_pts Aaccggant tmc us%c,amﬂngﬁ,ncontalmng an amine moiety, a

semic@b@ide Hﬁietlwd@dxﬁﬂﬁe aatedreidationg. t he conjugation of small
[00273D L‘urtgu' eS Iﬂff‘e alfgergegmg)n\éd XL% cts%t erﬁ%ﬁ%h’c@ tﬁerh%ceﬁpam it 9@4&3@ Bom the group

yl'am ne group oOn one rea
consigting ﬁ@ﬁwcn@p@wawwwwm daiguhes; aﬂaﬁ‘é?PéPIﬁ‘S PF&H& Hg following structures:
reagent is arjon-natural amno acid. In other words,
the use of ackel erants described herein is not limted
to the furtmérrfunctionalization of non-natural anino
aci ds and non-natural am no acid pol ypeptides, but can
al so be used to facilitate the formation of ime
bonds between,any twp reagepts. ByRway of Hex | e
only,  fhis e,{,‘dﬂadl mﬁ\{\n/lnc\mﬁd‘p,( e Use Y dtcel erants
in th& formation/buil @i ng ofodynam € librarfes from

hydr oxyl ar ni necont ai ni ng reagents and
car bonyl} cqat ai nfin Hr eagg O tcoyrse, isuch u@
| i br abd'es](can le“hc de Hansb’n\ma\t uitz81 \ﬁi?n T'nbe Na%ﬁds %Lg/\\

such dynaW?c libr&ries ar@ not linfted to t%e ,
i nclusi on of non-natural am no acids. [0024] Also
descri bed herein are nmethods of increasing therapeutic
half-life, serumhalf-life or circulation tinme of a

pol ypepti de that conprise substituting a non-natura
amno acid for any one or nore amno acids in a
natural ly occurring polypeptide and/or addlng a
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accel erant or multiple accelerants. Further, in any of
the af orenenti oned aspects or enbodi nents the nol ar
WO 210705@f8 accel erant to carbonyl - contai ni ng cownumi)06/043472

. es[ efne et ween about 0.5:1 to 5000:
'Wherem%@[h” iy@jgﬂl B !

Wg)‘i figp t@x%?f’ﬁl C@HSB'H}g)Pf :AgtoLxalkyly é@e}’ylil.x -heteroaryl, L-alkenyl,
L-alk@ig00,- alkoxslaﬂﬁ.,x Alkylmfie, dherd D0is 4 hond @Q:CY), C(20M), €(=NBY-BHLnpd SO, SO;.

[0028]5 q?l_l ﬁaﬂﬁ% enﬁod%rgen% ﬂiezagbe%egantlg a]blfﬁx%étl_ignabﬁgn}aat_ic Zﬁ%lﬁa]fgrﬁhgr meodjment, the
aromatiy ing is SFimf@tdlff@Flﬂ‘elgFP“any of the aforementioned aspects
or siewinasarseAdcaminee nol ar rati o of accelerant to

hydr oxyl am ne- cont aini ng cor ound nncl udesn val ues

bet AH ab@; CROH "dli [@ V> way of
Q00. N?qQO NH,ZO v, 10690: riK 500: 1,
400 1, éOO 1, 200: 1 100: 1, 50:1, 40 1, 30 1, 2Q-| 1

10: @ 9: 1, 8Byt 7y M2 1 K12 \>3 ]N, oN

0. N, 8L 0. 7@( enLAgnd er\%j

of the aforerrentl one aspects or Némbodl rrents t he

cel.e ant |ncIu es
th

00298 0 & G S e 8B R P bR b, B st emodiment, th oncamine
derivatiyej inelegiesitom thei rypconpound. Furt her, in any of the

af oxrARBetérRaRes:aspect s or enbodi nents the accel er ant o

|ncI udes coxounds gont ai n‘ﬂr’jg an au'n me noiyet a )L _

lra MO LY, -8 Bi NN~ aMW‘eb" zmzde\n
m)| ety6 (%27? Fuirat heor % aﬁy of the aforenentioned

[0030P.SIR € GirtBer emboemaﬁtdmmeaesam biedcaaa@lnglk aftted Sorstht SOEradnsisting of:
fromthe group consisting f bi functl onal ar ormtl Cq
am neg  Nexdan ne, depd vat an ungds shavi n Nthe
fol | ow nmtructur . sl fe?ﬁ'/ qq %ﬁo ggﬁup'@gl %
consi sting of: Lx-H, Lx-al kyI L ar yl, Lc-heteroaryl;
wherein R.aR Jeeh ] are delested fkopnthé grobp Goadidﬁ@(gf L.gh (fo ﬂk}é,l Icyptyh dic-heseroaryl, Ly-alkenyl,
Ly~ allég%rLe allﬂ%{ilaﬁdﬁ akﬁglﬂgnneqhegb 1s(;(b01N_Q3(r=O fi{@i) £3,7) Further, in any of
[

further emhodi ment, the ; cce S
the afg_rexﬁenfa%é fxqp%aqr egt];c&lﬂ:éﬁnts t %t'flﬁcﬂgant rsrf,elgctefddfi;o{(rh § compoun s presented in FIG. 5,

FIG. €rbRdi memtindiidts vary oftrtaingle aiy deommusie b.6¢ 1@ d, 4ad @orof Figure 5. In any of the
aforer?gng%lgd as@c{s Ye %ﬁb%%,ntsaﬁﬁ q@ctefe&nt%uﬁc%san aéegtotga? :LanI Onfa hydrazone upon reaction

e accelerant 1s_an oxoamn
ith P UREHBISE TP FPHIET Hot 8190 HPBEHione{ FBCcB (Tt aciviy depends on
the ra€bedtirshadioh Weh it @eheeletlagzl ahd QEHtIRY 6f thdiRsultiny adtingikate. Further, in any of the

aforel?q%lgl?nﬁ(? aspec% or Aboﬁ‘o ents ¢ I%F Ef twgac%g %&m['eoc%glgl]isn%rﬁeaacceéerant the carbonyl-

acce erant 1nclu
contakyik e@tpe@dfavddhq Ityﬁrexs@%woeteneg eopppgd gbetwpgn abouf,gand 105 between about 2.0

and 9‘«5 Between aho@ 2:0 21 WD:EeRicbh BYut 3Rn@NGl bRFe@raBous &b agt ce@j bétvesm3.0 and 10.0;

betweﬁl& ebﬁgt[ %g(ljg)psbe teienn tg)tf3 an<yi 9'6' %ﬁlﬁy(een al10¥t ?L néi|88)g¥e§/t\)veen al()jput 2.0 and 7.0;

betwekx atmhtid/ andi Glfﬂebetwhe rabouut 0 jand &0 B@W@eﬂ @(’13:@0 anBONpéfween agput 4.0 and 7.0;

betwe(;& 5&6@4 oMl 6.5 WelnR& abodt B.530Y 6.9 fabduh£0;3b&UE £5EBIU ©.0.880ut 5.5; about 6.0; about
or enbodi rrent t he a%ﬁ({_}]ran i.S S

6.5; afl(?. @ﬁllltﬁqucg%}ﬁBJ&ffﬁ &(g aw gpﬁe%ges e, e phﬁs %e‘@veeneagout” in reference to a
low akd Tigh gH0yahiemehns dianie Papowmiagpplids tebosinthd bwamyth@hlg]uﬁm@mbbsway of example

only, 6betvéen a%gut 3 B’andalla@” %thgxtaleﬁﬂ 19 l‘geﬁveél abJ)L{t]Z% @Qﬂﬁ aggut t(h@ Furthermore unless stated
af orenment i oned aspects_or  enbodinents, the accel eran

otherT e (G GBS PHETERE PERALm YT B Hﬁ%’tﬁ&i’&% e Lt and ot befo an
uppet’ RAE (oir anthwcdsé) waere aafbbﬂ’ﬂﬂ plexed beldre) b Gpper Wroip andFuwk & Hewer LiniY), then that is

unders I’o]c%/dt %351 qmgt tﬁef W c? %&ﬁ Jtag e%lq be§1@ o(?.l& ﬁrmts%?&@ﬁﬁg%l erant

epens on rate reacti on V\/Iththe,"
[0031} efeth@r, lﬁemetf_\;he aforrerienashagsits preogbestimeptigfhs tggy fagcelgignt” includes a compound

havink At 181@E 0B 1S - folﬁkﬂn@ R@dpertibsh (2R h'bérerfa thehete af exneise I‘B&bvéﬁﬁadcarbonyl—contammg

compg‘gﬁ_ﬁpqt ygIax eaC((:)Ié el?.ltef? ! he e gfa to())uﬁnel—r grg%l%lé%o&mﬁm&u)x(l where the increase
in ratg drmplativade thn chadtioe il rhesogd et"rﬂlmce@mt &) MW?gthéemwn @nergy of the reaction
bet ween about 2.0 and 10; between about 2.0
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and 9.0; between about 2.0 and 8.0; between about 3.0
and 7.0; between about 4.0 and 6.0; between 3.0 and
WQ@OO@/OSd@es ween about 4. O and 10. 0; bet ween aborPtT/BSI06/043472

ween, about 0 and 8. 0; between about 2.0
“bbtwods, @zf&ap;a@} 5 pﬁ% kﬁ ) o

ERoaBOt YOGS O BER BB BB 9 me-consning
compoﬁﬁﬁw&areﬂthe bRicwe eacaatdt endrgPis a¢idliv8toGhe betivueie the abeure oflth) accelerant; (c)

increase gla ygldgdf arkl) g)gr\ﬁ/%e goEta%Exg lé%népg){l&4§d%gth§ gécuorp&tavm&g@g&ﬁﬁmg eé-npound with a

hydroxa]bmp-c@ta@nnga:gmmcg wgere glﬁéncgb%eﬁ yigld @ @ relmie éo ﬁ%%%? in tfleoszsence of the
accelelarﬁy (dP IbweA g Q&np@x@ﬁﬁ Fat Bﬂiﬂh h edabiy)-cdntaging Rb@goand' feedtsweﬂn a hydroxylamine-

contaniuﬁ chP%%g] tprggrronﬁa%l %}%&g c?n ai gtcg}ﬁ/%oggﬂ w{ﬂ%{gﬁlr Eoi%/évre\é% aﬁjgﬁg&ﬂﬁ§ ﬁ. relative to the
reactiop 4 theasberace yﬂwwa«yleeflt @k@@ﬁrmse the g peoesEY (R AEERY!-gerfpining compound
with a ﬁ X%ngle cén%nﬁ%lébﬂﬁﬁ)luﬂlb fdr@ an bﬁﬁl\ﬂ@&l&mﬁi@ thhpoan@wﬂd'ﬂﬂn the decrease in time

t.her
is rela%\/ﬁ);o fhgﬁeaguo& fnegeé Fﬁsgﬁe & Ipceel’.leﬁanp (Iﬁ %\el% ase%e a mcl)nt o eisftg ’neces?gry to form an

oxime-osnddupt cedpdued, whaeimthp damsese o anjopnt afrmagnm 1 Ebﬁ@rtethawa@pip’eﬁhe absence of

acceleJaﬁtnagS d&%selﬂ@ dda %rcﬁ@e‘f’serem% %omaﬂaokletctlon' ot a%@&@ﬂcoﬁﬁﬁlﬁ@ @ompound with a
an upper limt and not a

hydroxd]ﬁ@g]‘e §?‘636‘H“%t"8m1f~?é%‘H° f(ﬁrﬁﬁn ?x%e-%ﬁalamg & \’glﬁrﬁlggl}e decrease in side products
is relatdvefto e rdacioh il theritisecodf adrlrang (igdoes [n@ﬁ@@/]ersﬁu rdedtrey the jtepfiary structure of a
polype?&ﬁé uQ(Ier 1?1 ng%e%ﬁ{ﬂ&gl reoa@ﬁﬂ @ﬁpﬁ@ste&e @f an%g@ﬁghtq&@t;p%mg, Bi*b%urse where the

acce erant”™ includes a conpound havin g
purposs b tesf reagien 9P 1963PH éucb rtg?)a@f Srysture); ((8)ca1i1 H% Ff‘é’gfgfg t‘frﬁlg alnacixgne containing
compdiiﬁd fne@f:‘zfot aid (Hehoselen e regid0sfyd cattontl-aontinig ©opEod mih arkgdroxylamine-
contanm)xﬁ %X ! jicy g‘ﬁﬂ%&r%ﬁlﬂ&(ﬁ’h&{s Nge V\ﬁm% ﬂg ot Qast Qe al aforemennoned properties,

-cont al ni ng oun ere the increase in
thee qF ghe pBFEARPREREIPLHG PEAEET HAFCRHILPIE PRREIER CE° ?ffthetaiff’éemen“"ned properties,

six of A6 EBleREMBhCd pl(ob&)mels @ME:E ofttikafoadichtiontd Iﬁdperﬁékee’l@y oftlfe afdnegnentioned properties,
nine cﬁ %ﬁa afjore en%onegv%ro €§, Or. zﬁl &Othé taf% dntlgned p%lpeg&:p N M&den‘%odunent the

r Xyl am ne- cBer{lai ni‘ng conpoun
acceleomlnenoebﬁtﬂmaqumm@mﬁ?m%es where the decrease in

[0032.Qt i YRBel 1R8er LIAE EHghd Bethodd ﬁiﬂchﬁﬁpo@nﬁoﬂe lﬂ@cr[bediﬁ‘drduoﬂe hdt litlnh&l to the particular

accel er ant ase th | d_of
et A S SO A B E o PR it oy o i o o b
understd ot temetoay wedigregonioohnohongist ¢f degeribing particular embodiments only, and is not
mtend@&/grlﬁlﬁ%l'l@gb&eo'f% el M@ cGYTRAD descr%’cﬁﬁe?en{ RBich RAT RABBIed only by the
%/I eldis relative to the reaction in the absence of
appenikﬂé Ccel erant; (d) lower the tenperature at which a
[0033F akdapeHerehand laithﬁiap[gnded)mums,lm@ sinedg tfgms\fat”’lyarg” and “the” include plural reference

uﬂesshyedcgﬁéx Ll@a@y%@ﬁgg&toﬁl'eﬁ}ls@g conpound to form an
I me-cont ai ni ng npound, where the decrr%ase

10034F et A oierviie] S FRHBIH o G5 (PO RST NP h i s meaning s
comm@ily tukiers@edte lofy diatdinary aBill ety eas @/hichée tnvendorn desedsdheyeit gelong. Although
any nﬁ&x@ 'st degﬁcecsas[nﬁ %%Lal&&rﬁﬁa? péqﬂlgal&‘g [mgdéé‘ gescmbgchhe?em can be used in the practice or

am ne- cont ai ni ng conpound to form an
tesUnsﬁaﬂwenveemlsaﬁemlwg heeﬁﬂe@f?&mmebceﬁ Heigsend aptprialsege ofy described,
[0035} | TR tdrs Taﬂéo@t ’l ‘H]Rylirﬁind’ hgd TRsedid” @6t thishlkbi ara b$é mak:ir@bnventional sense, and
refer ﬁ)etgoeses gllcfl fro‘u%s che tg rth%ir%n?a&r%i@ri% nfgglilt{%gclg]lgfvg gﬁ%%%?ﬁoﬁg an amino group, or a
sulfungboey weinactiviin decr ease i n amount of reagents is relative

[0036} OTR NG G t’"b9 ntse'lfrbr Eshﬁrt%b Mﬁsu&futué& Gda@ @dMss othe@iyise stated, a straight or

branc‘ge?l éa%%}? Bt glpyd&g?ﬂ) | TG ??E % 8?&%813 R t&ﬁg?o% vk ﬁTchtnlxl? bg %u%tsgtgrgted mono- or
polyuhspiragi yidecan ingude 6 bralinmitivgjert oxdfody b ing ¢hefoernler gfigarbon atoms designated (i.e. C-

Cio nQﬁﬂs e & Qéﬂtcgrlb&fs)n Exa&gﬁp&{e%tew&érgon rﬂﬁ’cag &HeluEQABE atelhot limited to, groups
Ide products 1s relative to t

he
such a3, et epeepsh épRIpRYL DL d@e%l ﬁe'iuty? 1% %Y:l s%ﬁng?xyl (cyclohexyhmethyl,
cycloptelrtigttyyl, thhv@olbge rahd BdnyersSdfy iﬁf:éxldihﬂe Gf-peﬁtylpm-lhwb phépai@ n-octyl, and the like. An
0

aosa LR o Bl bl RO P SLIED: L EIE BRI st al

purpose of the reaction isi1to destroy such tertiary

structure); (i) can be separated from an

oxi me-cont ai ni ng conpound in vacuo; and (j) nodul ate

the react| on of ‘a car bonyl -cont a| n| ng conpound with a
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appended cl ainms. [0033] As used herein and in the
appended cl ains, the singular forns "a," "an," and
WO tdve/osd4me| ude plural reference unl ess the cONPERUS2006/043472

L e e I AT T —
(14-péntagiesivh, diavd, t fed &anopynptedbitmgl, el teonghentiomologrted Sboas Thoterm “alkyl,”

unless Qﬁ‘l@rw%tfe n&Edj h{j‘ﬁd’o)&neﬁlIﬁIttI Incihd? tﬁc@@de@x‘;éﬁvés%f lCtIgﬁIIeE@n more detail below, such as
w ven ns de ereln oy, any
heter??@?’ I§V? SR 3’@{1, are [ite ﬁoaI{ygrP?agP% gg‘?pﬁfﬁeéem Y e al ent
[0037]t Gh¢ fros GallgseTtybied! dres pirnofaanheb ebsttmat haang hdivameneditat derived from an
alkaneO4s e&%ﬁﬁg&gb@fnottlﬁﬁted Iﬂy &8P IstInQﬁh%s d@ﬁz@f—ll —bﬁg —Iﬂﬁ IC@I éHZCII and further includes
&Iﬁ'@ net hods, devi ces and nat erllals aré no
o gt o by Peerstlo e sl ctelfot on Sl Al terom 1 10 24
carbonagrdnlsyWithhth@t gloows HavihgdBl dt Gy cagbor atbi8ebbirign datti@ildr embodiment of the methods
and 0091 &Iﬁgﬁkt de&ﬂ@éd h§1%ﬂ5§ f‘lo%glkgllegreﬁov&:pali QAes ?L}IS)I«II cﬁmﬁ&ﬁ% or alkylene group,

he renal nder of ecul e via
genemg&lii‘&éﬁe‘gttﬁ‘iﬁweéﬁa‘%aﬁﬁ‘s group, or a sulfur atom
[0038]r Gapead (‘aehoyacid] dE36{ ndth@llt @EuRingnk Ydn-natuby atib& &dids, BrweB s amino acid

analogp QIdtam%I) aé@ﬁ)l nIIIegI;s tﬁapﬁéugrg%qgﬂa nmliar toII;ﬁIeI n%t%rall%/) (tx‘]hueILIIIg a?mno acids. Naturally

or c
enCOdEI‘Iy"&FI%?c%’Fdéd‘FF fhaég ccammon, pruige, ﬁ%qlsmakamm] atgmeewaragm esharfimgeid, cysteine,
glutan‘Iﬁﬁ glxﬁeIrIuy acﬁd?.tglyl‘:lﬂé Qﬂhdlﬁpfélfkucﬁ leﬁﬁﬁe}/ljrﬁlﬁfatrﬂéihﬁhﬁéj pﬁdﬂﬂalﬁi@rﬁ: proline, serine,

threonme I‘I;B’g ogha g?%e(’) ﬁrqg‘; ¥8IIIH§§ aac? g){rro ﬁlgifldelz C Ienocster A'EII% arc;%g gﬂasogs refers to
compoemﬂe ﬂl@@aveéhe e b@myenn@mqyu@@ aarﬁtms?ést esratiedningdriddar orcarbon that is
bound rt@QIt@&I)g‘enJ Q‘ézIrij@l, gr@dlbt a@ﬁtﬁm@ @fou]I I20d E@@I ér@up AR ldp%oﬁbk‘élhne norleucine,

methlotmn% rI?ti/rlee thﬁmg yrfxethyé glifolﬁl%? ?}mlhsa(@obgf 8%8 W@ﬁedI'IE{ groups (such as, norleucine) or

modifigdnyepiide hesKiyohgsiiet tuirin, theyrad opy dpyibatetubyte as fomplllp guringhmino acid.

[0039] %Waﬁld%y HeQbterRd a:mQIeﬁ by &TkﬁecﬁgnycI)mmGrﬂyﬁ?&% thre@ 'leIII@rQHIIols or by the one-
%ﬁéhe l e An_unsat ur at ed’_ al k¥ gr oup

HH%)EISI: mﬁgﬁ\&wgqeleﬂau{rq mnglss%nlg%cleondes likewise,

may bé&axfangll ielsy tbeﬁr amnsatlyiscadped sisdldythet CD,desVI nyl, 2-propenyl,

[0040]C rA(ﬁt le]lIlO t%mIn?hg %EII‘(%BXII oué l(eIgIétt + e that can be a achei to the amino terminus
g.I. I eny aI'I tI anm

pent ad I eny pent a
ofa P@’PBF%?) Ry 8. mhoyshwmwad%@nwrogh A sv@‘gc%bat can be attached to
the catb&@@nBms ﬁh@otyﬁdpﬁde Bdriaiibs, ModiEhtDS FroGishRudk Bié aRGbElhitell & various water
: tives 0
soluble(aj‘I>e ng&?%de%rgI mtg%%%?lr Iis agb%éﬁl?t T other ,;r;rc]ne{wes ?lgg %ﬁrezise gerum half-life of
peptides) ky| groups which are I | mted to hydr ocar bon groups

[0041]a1B9 “b@iboENragheral lke)éht any [[@RDf Jan B olyesth8:r fih kb ANBnetd Yorm. Antibody
ﬁa%meé%séi%efennl?wl ude Cfngbg_blrdlte?j glrafi \a/‘ggrtn? r{) (r:n Suor?etmil ttIiIa? ex1stnv§1%1n fuﬁ -length antibodies, and
antibogiseshab have besel enginpered dtiporyeendats @yluctewet ¢ P ditiedets Fr@id Fab, and (Fab)
single ftiPFy @), -dfabbddsHADFIicH e trabodiad Hififnbtiohdd Ql&bﬂdn&h%6§§ dDR@SEDR2, CDR3,

o GO GRS LG5 LS O S VLSS i,
Vanable aqgtwn angt ppativesdaiiold hosatigpdomplsculya \bispeyifit @utdpdifseavdrthe like (Maynard &
Georgi@@-@b&ﬁA%oﬁﬁ) bzﬁ)n&igEr% @§3I9t76CH1Ild§(I @%@rﬁ%&z ﬁzt)teJhIr?ﬁ 9 395-402). Another

sitlons escrlb her ei n.
ﬁmcﬁ"&? R SWBIFG i f EHI@EI) (I%EP KY (Sghve: COIP@S%‘I °§ Hls rimgple aaﬁlavsn)f éhe klprrluna$1°bulm heavy
and light dbyib.croelagtiy cppecge bes aéptuge Hhger i($rg Helegdit 1996, C2ve Rese@th)66) 3055-3061).
These &hfTir 24,3838 teid tEnctA) Wi G i ; i i
o A e ol B PR Et Sl bt g gnogoompiae i cn
prov1d9\é|cpnvg:genghqlﬁglg diocly Oéllfégeb ggﬁgﬁrhﬂ)e%ﬁﬁ nejecales niepsspedifically noted otherwise,
staterériftadnd ElHAS tHaOtbe ithe t@mMaRibetry” &1 ‘Ghtbadiest epetil@IN &tlMdeR FdnYbody fragment” and
‘amm&ﬁ%%r%hng am no acids. Naturally encoded am no acids
e 20 common ani no aci ds (al ani ne, arginine,

[0042] agbg ?CHQI ﬁ'gl r@glyapaglq:sg; otherivige st@ty@ taerpoﬂy@nsatgq‘atgtl agdnpRéic, hydrocarbon substituent
which En b R Ehde %Iodmulﬁﬁly ﬁﬁg@ @mdaing bt dbt@hited 1 BbBYGH ‘ﬁl%gs) which are fused together

| euci ne, |ysine, nethionine, phenylalanine, proline,

serine, threonine, tryptophan, tyrosine, and valine)

and pyrrolysine and sel enocystei ne. Am no acid anal ogs

refers to conpounds that have the sane basic chenica

structure as a naturally occurrlng an1no aC|d i.e.,

o o a o o - o
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[0040] An "am no term nus nodification group"” refers
to any nol ecul e that can be attached to the am no
WO eromiosidss of a pol ypepti de. Si mlarly, a "car bﬂXl]/USZOO6/043472

o i aus, f4-gation group” refers to _any nolecu
éﬂm?«lef{ b T’f‘rbéét ‘lhg% %

‘??ébh EI’H@'& eEIS i gylcgg%ubsdmsé F}Wi cHJat%m gfwm gne to four heteroatoms
selectqd@loyiR€ |0 hrd e, wHeadimthe) bifrog¥® ahidf shlﬁﬁhtbmsnarg o8y briditedde@d e hitrogen atom(s)
are op%ona%lY 8 atelrd.lght ) qle{ex%a%ﬁgu%ﬁ §an%t a?tgchesdo Utg(lf ?enﬁgllié{'%rtﬁeh molecule through a

es or protein serum al bumn, or ot
heteroptgh N enelgnit oI o @érhatﬁﬁom growps fmslugy phrap a@%ﬁhﬂ 2-naphthyl, 4-

blphel{yQQ%Tolﬁy 2-p@1ﬁﬂylb&@ﬁrcfl3ﬂ,ag-ﬁﬁﬁblyl i2SmidRARt, aﬁwafdmnpmman 2-oxazolyl, 4-
oxazosp 2~ g})?xenl){%u 0 azo?yl goxaarz]ol%llu —1sf07lc'la|z<%l¥1 g—%%apoh{ ?é‘oxa’z%ﬁ}ll 9%;%01}/1 4-thiazolyl, 5-

erein 1nc
thiazoly iyl nd-Birvi athicaydi 3tthicaik Ripsridvlil 3-eyridvigtmyiidnt | brygmelyl, 4-pyrimidyl, 5-

benzo&ﬂ%lﬁ %ﬂugp dlb@ﬁm{l(ﬁa&yl hﬁi‘ﬁ&)l)@ Qaﬁqﬁﬁwﬂ Gﬁﬁfqﬁ@ol;éﬁﬂ%ﬁﬂ@ﬂiﬂiﬁyl 5-quinoxalinyl, 3-
to Fv

qumolg{] 81%%9 aylzgu%snlfluentf g I 84 Oﬁhelf\glovf not«gnlvaj'y? 9151 he%roaar?rl nng ’sys!: ettis are selected from
the groupiofdseriels substigentadredivedbelolyi f unct i onal hybri d

[0043F rﬁo& @fgﬁ{yeﬁle te@QRliryl Q@&use@%mbﬁﬁﬁp |“Hkﬁtokh@1n§nlﬂf(mmg &Lt not limited to,
variaple r

S I [ ons, S
g s T
“alkargl’ isemeas ttd méuckcﬂa)ﬁef wiflichlyip whigin4ni and @spumis Ia@@hﬁldefsan alkyl group (including but not
hmlte@ ltos B&Q&lfﬂhgneﬁlglt Ipmgfnﬁﬁlyl Al %etlﬁlg &dl&ﬁ@l&(ﬂw SISy %‘rd&p;, in which a carbon atom

Rev. Bi oned

(mclum%@gppt 1111179@80 a@ﬂhylene@quﬂ) ha%l?egﬁ r@@?fﬁ(bﬁ’y’ %gexg@gle 4B Qyjygen atom (including but
not lirdifed tohﬁfen&(jdﬁhﬂtyl, onadidy®uiasdyli 84 Maghth;@xﬁ)p@pﬂgibéﬂlﬁ li@).n Fv
[00445 Sg Fﬁ{gm%hg‘%{ﬁ%ﬁ ﬁQefgrg tota gly?(\@rrcl)xﬁlglsﬁg {vx%gllxs&@é f\ﬂfmo'hﬁ %roups that are capable of

gl eavy a ht" chai n, coval ently
reactipgSRerEict ]é(dvﬂB)pthgr rﬁ(é‘fﬂef Inot(hgltid tpuurétto agﬂd mdi 9@@)3) to form covalent or

non- c@&l&ﬁtﬁfnka@%s adbifihktiormb lml&f)ﬁeﬁrm@ Qﬁelﬁmctﬂ'ﬂmegﬁuﬁfé&iulve (¥t 2 group on a particular
b1ologd<fa%l¥ acg'%e c ; ootngnt d SehE! %Aug%agu%s ?lﬂpa %rﬁg) ep I Ilcybuﬁ al component, may be

used g fogmp 2 G@J%a’%é‘ﬁg’ghid@ﬁ’ﬁe i |b1°1951??§y Btigrcderpenent) thy fg@?crt]wna?fnker and the second
biolo@dally gt &RP6ichi &1aAPhRer&Sand lilet HiSleSIRE Edr faktgBintry of Gdriegh compounds to
pepﬁd%%%? Wg%ﬁ?ee Set rga't.]':e n?@atg ﬁelge][%pchcahog'ﬁo L%}Zféj %Iesng rattergtl\%g IE 671,958, 4,659,839,
441418 AOBOEY: 4.6HGRBTT 4a6RTart @tb\@w oy &gqmﬁftt%i by fofpy@]berein. A “multi

funcuuﬂ@ pl1§he reRFsWth a pggﬂlgrsaonﬂﬁ‘sjnﬁstﬁo of A6k Ws&Be %aﬁ(ﬁg gr(ﬁlps that are capable of
drocar bon .subst

reacng&,l %u chlgrtm{gg)tﬂ]gr ?lﬁtﬁf gncﬁqdﬁlé b18¥ot tF ’81 agnni;o aﬁl 51de groups) to form covalent or
non-cpvatvod linkhigesgA bidfunatioal palymiet erdnuttiefudctional pblymer Isayrbp mgySiesisafhieegth or molecular
wcalgl‘ﬁl raﬁd Itlé‘i’sbg gelJcQg ﬁ)tlpp(ﬁffdg a k)érmﬁﬁr deﬁre& %a@ﬂg dr ¥on’1"‘fr4n£hoh between one or more molecules

Ket eroary refers to aryl groups (or rings) that
hnke%fﬁﬁf"ﬁ’i‘Pﬁm’fila’Eﬂﬁ‘?ﬂ?ﬂélesclbbl?déLPrmﬂ’éf‘é‘?I’B ons sel ected from N,

[0043D, TiznemSpiolkicdilg hnivé helecuicl r biglegicaéin ebtisanndiety” @t bintpgieeile active agent” when
used 9&9&1& 91%% {ﬂx s%{agée %ﬂh C%‘Fﬁf@&q ﬁh‘y;mrap&%cﬁetrrﬁ)m pctzpeﬁ{egof a biological system,

t1ona Yy quat erni ze het er oary grouP ca
Path"‘éi‘t’:t melprale, o YRS FREFERR] & 2h PSR ipnludg ) Rt PRy

bacteREh&E, Oﬁ?dnﬁj;ﬂ&on,l\hﬁbnl hlmdsj R gie ¥R | s@imnalRf ar@lr Iyimaﬁsndn particular, as used herein,
eroar
blologca‘ilg ach y%%?lecg%g ﬁ%@%de e Ar%“njo% k%e%qy Lr{yyﬂbsﬁ%ﬂg %«!}Mé fmi diagnosis, cure, mitigation,

rro
treatr@niy gir prqyplyﬂon Of_J,lee alzkﬂn}aps orgmpqﬂngrg§0¢ryp othggqs?ﬁaxégz:@ p]wswal or mental well-

bemgodf rh%dnﬁ‘ }zﬁl amn?aisOEﬁiZ@iey bt b1610g1d§K}a:Zcﬁ¢tholecules include, but are not limited to, peptides,
4- 0X

protegrls egz&%%zsg} rno gl & %u(%( a{%ll %sz g({twtnﬁls ac%rl(b) g?xxatgsoin rﬁamc atﬂms Ior molecules, dyes,
lipid§ nuctehdiday, (gzidyﬂnuchgesf thyrlucle@d@uipyhs cPls, tvrpsen )}lposmgest mcmypcles and micelles.
Classgs (mf:foiog]x;hl’y ag’ﬂvp){éehg Yilat aré sd¥id ©Ydse wit BY idet®bdVehd compositions described herein

mclu%e glg[ar%lrrnlm %r&%es'tg” %sgz_p?qtﬁigllé;l ;ﬁ%log%ll?egdﬁlfﬁ% ﬁgwts polymers, antibiotics, fungicides,
anti-Gral @ﬁﬂuanﬂ{ﬁ{ﬂydnmatﬁfngﬁnm(ma-ltunmyig,entﬁ caydivvaswlal dgenyd, antimxiety agents, hormones,
Y 6 QAR YriveaSBSLhd MeRts for each of the

growglboc\g)gS %%?%ag%g?tyln&gnd ketng? oar y’Ia ring systens are

sel ected fromthe group of 1acceptabl e substituents

descri bed bel ow. [0043] For brevity, the term"aryl"

when used in conbination with other terns (including

but not I [ mted to, aryl oxy, aryl t h| oxy, ar al kyl)

1. .

Ta viruses, bacteria,

%3

o, o



10

15

20

25

30

35

40

= iy R}e
Fooseh REUHEEE s i R e i R o

bi ol ogi cally active conponent, and another group
reactive with a group on a second bi ol ogi cal
W@ 008N | may be used to forma conjugate the€T/US2006/043472
f+i:;st biolo ally active conponent, th
dofiee BPGI BTy T iefbpdpetich employ
at leasmﬁpﬁlmepudes \mmymm@mm eacke sthaaaot deduh kicthe napbfemuati@sf fugfplded or improperly

olde a s to peptides are known.
folded &%&%Hg&% u%i F%%EZ?*"%% Q%Btg&}a&dl i cation No. 188, 256;

[0047]UAS cowgﬁtmm‘g, ag| ugc}: j}erglg,gncl%ie%@@regcggo a 4egzpfx& oi &1@1 one of the number of
contigébu&PBitidB 4¢lectd 6B, tﬂaﬁoupmaﬁhlsﬁnéﬁgmm to &bd, uﬁfally\MbbllI 130 a1 gbout 200, more

usuall}l ﬂ)?l?t B)(P t,rp %ﬁo%?l SQYn xL}g hezzlrsgr%?&e ng}l; @el cgm?ef%d T4 le%ekefn&rkg&ule&g g%the same number

conprisin nore
of conﬁg@gs( @151@0115 @ﬁ@tt}leohvw se@p@&spgre pﬂmalljap]gngda @p@ (gfallgnment of sequences for

compati€da GlelvRT-kERAG thé ﬁabb&&ndl\faﬁéﬂmé}ﬁ bk queRzbserbil cﬁﬁlpa(rismhmh dagHucted, including
but nophmlteii h‘?yl tilerpocaﬁlomolg%y aﬁm) m, 0?%1!(]1%’1 hg‘/eaig ld#b%%? A{do rmm 2:482¢, by the

non-co
homolpgy|aligraentgleomfhrh pf Neediproani ae‘h‘afiunsple(l%}é{ MPé)B"’é &84ty bﬂ@s popxsly for similarity
methodl @m&l’sbn(%ﬁd ﬂ@lnﬁp(l@&@)' Pr‘b@']\@m Acdansti. sy 8he14% alyeekyRebria lmplementanons of

o 708, BEE B U8, 9531 R0 8- MR B e,

Compwey Groupl 6 SeienchPnddadisen, B, ity neowpdigreent 400 9G] inhesion eare.g. Ausubel
etal., cmeq AgLERl} Mol@c%ial B‘z@lo?ﬂll% wpslemem)pl ol ogical ly active

[0048]h eC}né I eﬁanﬁ)%acﬁ an él%i}ntglﬂ é%%lga \(/)Ig ﬁe%e ent ép%,rméeg{] seﬁ%@ce identity and sequence
similayih @ itte BLAST atdli BIAISE 2i0Gkbrithme peich are desgibedain Bitghd gi @.dll997) Nuc. Acids Res.
25:33 @35 L Ma ARLRIVRY: 195?) ?%Uz Biol M 5: hd@h% Q&{,éc{?dalyr &Je@hde G pbBorming BLAST

an Ogganl sm 1 nclhudl n not imted Vi ruses S thm
analysie PR R %wgam%@onae RS 5 SO PO oS s BLAST sor
paramétetf®i, T, 2pd X idétGmina thi BeAkiSyity anid.‘kpeht]l pEsliginenipBetBLASTE progas (for nucleotide

sequeﬂégszgse!]a% rd?ﬂuﬁts Qgr(a eﬁ)g% @@ o|f¥ QIF é’cﬁn&%ﬁ&gb 3@=5i IQQ-Ll uﬁhea Jt}hqaarison of both

ce I nt'en
strandy Fefgrggiagid seguppess: ﬂrﬁw\éa? Presram Pffeé%ftdﬁf@ms a WﬁidleB%ﬂé%@ni‘qu?‘PeCtaﬁon (E) of
10, aanthedB]'_S)SHEIGZ scﬂnﬂguﬁmn:qse@ IHefikdTE4nd d3ahikoat (3992ppmte NVafit fved. \StiSESA 89:10915)

ahgnments @loﬁ SOp%é (fn é of f1 e oaILI— X\Bam} a[bc%hlg on of Dol‘l!h D3as 0lrhe BLAST algorithm is

I'ogi’ca I've nol ecule
typlcaﬂmrfulmdwm éﬂﬂ@on’elﬁmw fifter élﬁle@ off peptides, protei ns
[0049?”121)%@3(85 SR m ARy &bek'nﬁ ad;l':atki@lﬁal aidBkidl oflthel ﬁﬁularﬁ@f)étwééﬁ t@hSsequences (see,

I ra r.ganj c . .
DR ——

the BLASI sigorithpeb khs smallest iyare probdbilino OMB svhichiproridpaantindidaden et probability by

—)_.

whichTln6a&h b&®een go@iﬁcﬁ&ﬁd&fr atin® Jic@cgsle(‘fu@illclasywcﬁﬁtob £108. $orteR@Mple, a nucleic acid
are suitable use with t meth " conposi ttjdclar][st Jeic acid
s congeG PR RGFEPTE TIEKDUL: BOF APRPRST Py {GRLghof e ot mutic s

to the chifaigpsg nupleio eidiig &5s thaacibamn 012,| 1¢seltasn abbur@gi, gl lagmtitesembomment less than about
0.001 poI yrrer S, antibiotics, fungicides, anti- vi r al agents,

' flarmator ents, anti-tunor agen
10050 ) sl ol g@ﬁ%&d vagiity” 2Bl te e %f@‘@?w f%d Anf) Bpiisifgd sequences. With
respedd foQ)Aitlbulefr acdd id sefieica) Gabsemgeely spdifiddonminisatefeys tal @oiewnedeic acids which
encodg' %A fﬁ ’or t%ﬂ:gnaﬁlp ﬁlelltlch gm.{n aé(? %eﬂuenc%s li)rcw eke tge nu@igltlgglé dOQS not encode an amino

rerers specitica Processes,
acid S?(@%Q, ﬂqﬁqggnﬂa&y idprbied) srguengel; I%’eﬁa% Itbéylegﬁferqcié e gepghic code, a large number of

ﬁlncn&@ﬂ}yﬁ@ﬂtzall slRRic\whicdcddn il@rg@@ﬁ ereﬁl fFoﬁiﬂﬁihc@ﬁia ebdod G A, e}mi GCG and GCU
all encrs)g tbepa:pt r aj&%{aognﬁ}g Iageéfe B ng e%jafng aal edl %)OFFed b}gta d; e codon can be
altered PGAT Pt the cogesnprding s‘zﬂqnsvdewdtm/ w&thas alfesiegitht encede polyngptidg. oEelsh nucleic acid
variathff £¢ Q& vaiftiods, SRBOENS oRRfspRRY 01%%CIQIUV&1§| SoMEAIDRFatREs. Every nucleic acid

conti p03|t| ns elected fromt
seauels AT PEHBToT BP0 Ao gE0s0et APy IS aticp 8 the uclic aid. One
of ordivayuskill A@0recagmirecthal sagh kddgn ambromitleid & exredBOIGt whiblis joplinarily the only codon
for m¥MbAER, Ad FEEUWRRASs JHBYaril) . BB tr%;sa ) &h 8L £PREe to yield a functionally

sequence of the same number o ont’i guous positions

after the two sequences ara4optinmally aligned. Mthods

of alignnment of sequences for conparison are

wel |l -known in the art. Optinmal alignnment of sequences

for conparlson can b e conducted |nclud|ng but not.
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25:3389- 3402, and Altschul et al. (1990) . Ml. Biol.
215:403-410, respectively. Software for performng
w@dknFs@mal yses is publicly avail abl e through PeEUS2006/043472
" ' ger ..... .f or _Bi ot echnol o%y I nformation. The
Horiibg h;@#ﬂz- f&e F‘f‘%‘ﬁ%ﬁéﬁ%‘{a@?@nwa *ig Al Xhigh paspdst ﬁ%f’%?ﬁ%lde is implicit in
each d&6ibed detpyehdey and speed of the al | gnnment. The BLASTN

[0051] P ers %fr %ﬂﬂlé {glz gr%% e%{f og grdtﬁ%g H&lp@ﬁstlcoﬁﬁzi £ ?ﬁdldi%@&hlbgn%h@ns deletions or

ectation ME
sdditiopp s gl amé oSy PRBeDSE B GRS AT o gRa e d&l?feaa single amino
acid orSREHE PEQSIagd df emibd ART B thy cgidalseqises ls&S‘cdil&fr\aWelyﬁncallﬁed variant” where the

altera&é?%%{je e de%['lon o‘f an aarr]%ndea)& ea%&ﬁ% I ?Qm o a%{d %9 yfqag amino acid with a

Scor S ee
chemiqall9gpijar Prise acidfppsratabsliasn B PSCQIdP@ @TSt}Oﬂﬁ}Yl Sﬂ’ﬁ’ﬂ’eaﬁ‘ti%’ acids are well
known(nB)he [ SSTEN co&%@ﬁﬁ:ﬁglb&fbd(v@an@ fire 10addidbibio afd¥do4hot eRdhelle @olymorphic variants,

ari.son TheB T .algorithmis

xR BB T R B P b " 1 ey
[0052]t Ulihe fotlowoifg eight 0UDS bac¢pataBRNET a%flsghﬂr 4r¢ Wmea’la@e S‘&@W“@iﬁsrf%f oge another:
1) statistiigdle (@nalyysd @) of the simlarity between two

sequencesﬂ&see D ?J% rl(éé}n and Al tschul (1993) Proc.
2 Natl. ASRYICEgiD). GRRNGE“EED3_5787). ne measure of
3)  sim | arAsparaginedV), Gedmipy (Qhe BLAST al gorithmis the
4) smal | e Sk o5 Rgrﬂ;,g@eqk |ty (P(N)), which provides an

i ndi cation of the probability hy whi CE a match between
5 two nucdPeIFiPYD: WCW%MG’QPPJBC qliRceS woul d occur by
6) chance.PhEgtalaexalTeosia (M) Tlyetogha@@¥)] i s consi der ed

simlar equence if the snmallest sum
7 pr obablﬁe%l%y(@)l ‘r%]ﬁ&)%%g(r)rﬁpgﬁson of the test nucleic acid
8) to the ¢kl Ehdethinérfi acid is | ess than about 0.2,
(see, d £ IFeifHi@aNPRRBNS LY andVisledular B;mpérm (WeahrhedhanenCo.; 228 sdiﬁon (December
1993)t han about 0.001. [0050] The term "conservatively
nodi fied variants" applies to both am no acid and
[0053h LB gprons dcictbaldy et Estsrocipfopliylt, dyplberpselves gaiptdombipagien with other terms,

repres@rH Cdnﬁ‘zbs(bﬂﬁ%g sﬁ%@,%@cﬂi@ Q&sions ‘39 ﬁff iad *h\;‘t@ﬂoMk)‘Tm %ﬂebtﬁz@ly Thus, a cycloalkyl or

er%m

OSG el c

hetersz)(j:@ﬁlﬁl Clﬁ‘flu salgxg@é gllns?tlg%tﬁ Frgafuﬁ%ﬁ?sﬁfgated nag ?Qkages Additionally, for
hetercS @ipalBylCeisfer@omuaescenpy e poriroh el whichgheheesslerotttadietio the remainder of the

molecHd. ﬁ;mnglgs @P& loARy Y hGE butl L GG @d |cycldpgx§ﬁt éy@l@ﬁexyl 1-cyclohexenyl, 3-
sequences. Because of 'the degenerac genet |

cyclogeee: RPPGEhhT ESRP Y ACEIBREI VTt P Fb R, 10256
tetrah@dpglsdydN Coigdeidanly 2-gipetEimyl B-pipedidnyl, Faworphpistyla A-a@phbdlingl, tetrahydrofuran-2-yl,

tetrah #%%3 %ﬁa%m%laqgra%thﬁhb y@nqmragm @%p@lqzml Qnd the like.

at every posi {1on | ani ne
Additigprilly e ‘e ByOERREBAISHOLC ek EtgRe é‘ﬁﬁmﬁé Skplegy. 6 78" WCYWHWW
by itself of K&paft QF Eﬁﬂﬁﬂﬁﬂéﬁﬂ@ntﬁﬁbd@%dﬁh&ﬁﬂfamm derivkd h@tl het@tbdyelbdlleyy and the term
cycloaﬁ(glene %Y Qse? mp ag PXP o% Qnohxgres;}bs%gnpﬁ&lt{g 4 cﬁlfa?enégdlcql ek %%fng\}’@oalkyl

re one speci es
(00540 B esp N agert Jorriduptiped oy B hutiepsdeipdar 91%9@?@% orggggtegial which will

cause LESHRBE ARG lofa MHtki6 The ElﬁaﬁﬁESf BdePAlrinP @ééﬁtlod @ena@luSA will be determined both
by th%}%gq%rg{egaené él?e d;orrwé%%t?o%?olf %F: ?rt?]%lr y ;T?\]/q%lrg Iaa: { crr rdena{fu.ran’c §u1tab1e denaturing agents
or detalyzents @z he choolopesi detergents) olzatic wated rdlSOQlé@(@é/pttha mhomsmﬁ a combination of

two rSm& Shdadebidyy stdaa@kmawo&@d&rﬁdé Ayt BRI QRidaCH, @84 Q@,me and sodium
whi ch |s ordi nari

codon for trypto
thiooxgnage. e 7 aEr =y il G Py PR fey 5‘@[3 i dodecy sl
or polybxyathyleie|ether (@ iTdeantovr Thitor daogtets), Sarfeylypigixdon dueici cbtergents (e.g., digitonin),
mild !:a'HBLJ &'te‘gefatp su%ﬁgslk Q%S(Bfoie%@) ﬁﬁ%ﬁgw trln{eﬁllg norAﬁ’n 'irfﬂd ionic detergents (e.g.

am no aci d sequences, onhe of I har
sodiupieibelehios é°df‘11i‘htie°7‘3ﬁ%ﬂ1‘i7fi)d’ﬂéW“%rt?B%tdiefF’i&t’f}tsoﬁ%‘“dl%P‘th"bh@teé to, sulfobetaines
(Zwiteeehdht}, | or$(3&momﬂmdp§mmﬂmadmomeptp@me pauypept (CHAPSHr and  3-(3-
chlolapml c;[gfeolgy )ds rge%u aCI wlhycfgoxgn’&ﬁpgne sffﬁg naTc'( ge o#))eb?n%%mg water amsmble solvents
| n t he encoded sequence i s 1& conser vatively nodi f| ed
variant" where the alteration results in the deletion
of an am no acid, addition of an am no acid, or
substltutlon of an amno acid W|th a chem caIIy

o o S~ = 1 2 " 2 a
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4) Arginine (R), Lysine (K); 5) Isoleucine (1),
Leucine (L), Methionine (M, Valine (V); 6)
web@npbakani ne (F), Tyrosine (Y) Trypt ophan (RYT/UFI006/043472

B T t , :
e gm@ttaﬂ_\ntg}q*( Iﬁx)@x (jlﬁ;vx{ '?sg%gelgleagyg %z) Cy é}‘aélf’lé mc]g?z/ﬁseﬂ}eg%x%f)relgoﬁépanol), or lower alkandiols

(especialbt cyc@wu&sdﬁm ghch/iad ehyidnaplyds) ome bt ned af \idnhiufante hresphalipids useful in the

methon?o ah 2@1@1’&)@%&0&1& 0 es&rﬁg eﬁgpe%{ Iiillagrgei:)e [ngtgé@ J&Mgerﬁﬁ%sphohmds such as

terocyc t hensel ves

or
Phospl}a Y@@ﬁﬂ?ﬂaﬁ%: di*i‘OWP‘tﬂﬁyl@P}*Péf P@%*Plﬁ’gdy P e@ént’ hosphffdylingsitol or - synthetic
phospl(bhﬁi@ﬂdﬂv&@es%f a?hexds suﬂye@ Hmﬁcaﬁbglbmm&ymﬁolmﬁdrldﬁpta osphatidylcholine.

[0055];] Zlﬁe t%{rr? aée F.ll‘r(lctllona 1 eCaE gs\ég {'Le\(em I-QQH% an? ofte) &‘laﬂé'{thé/ %ollchrmg groups: a label; a

er ocyc saturated, "part
dye; aumelyaen @a‘t’@ﬂ-sfd\*hﬂe Mmay udrstative of edyetoylens slyeak ag@gtocmsslmker a cytotoxic

compoﬁﬁtﬁl latdh:@nﬁl ifﬂmtyflﬂ{el hei@mebiyds b Gadviiile, of &ohﬁta&{u@n’ﬁrﬁ) @dtC A fanotransmitter; a

radlotrglts[métp 11\,/]% ?os&ltn.ﬁyela?eg Eé?azi%u g, (I;olm%{rg] ?,Ea:res?net S %é?ote%(&r%%lrpegnde ]pr polypeptide
analogg yag | apiiolty |or japidodl dtagrirnt aqmetalnghelator; g F@ab“troa fatty acid; a carbohydrate; 2
polymﬁhé@dd@pg HVA;, a2 GRG; OJﬂeaiMiense ]poﬁr)i&he@ﬁlﬁx@néélzoharae a water—soluble dendnmer,

METE TR TN T -
moiety} -a(1by@ , fincBoenalt goupa layaeup et carylenily of -npicpentent mﬁracts with other molecules; a

photozgige}aln%%vfyj di géﬁmc gt @;[cltéﬂler}ﬁ{cjwty, 4- H;;‘B{dpb GhdtdRbhnerizable moiety; biotin; a biotin
3-nor phal i nyl , tetrahydrofura

analogugya Ingwd,?caﬁnarra@ﬁ aélew atoPeatCIhPéﬂgp ¥ éfa%/ﬁb&,]gr?pya‘ photocleavable group; an elongated
side che; b adiyarlinkddiseqr; 3-rydox-aclivigpesraa 2imimy lthioaRidpd foes apietyydn, isotopically labeled
mo1et)gr£db1$cl{ﬂfmclaf gbe ’%qﬁib%ﬁo%géu éfeupE Q%h&ﬁﬁﬂn@s@&@% Saﬁ%lectron dense group; a

rlcy(:lcrln% structures. SI'm

magngie EfRyY: Hét“é?f%i%\}‘&& ARk § IRIPROPDY; o (BRI T Ag T ey ‘em%%lca ly'setive agent; o
detect@oMAEHIE S sriall B®lekiie) @ninhin@anboduckdic ¥ad, extany adibdation d£thd abed.

[0056I rﬂmt het. oel OD%X)E’I’ a)sq{s&%/l‘leremqg}'% {o eglrf%lg rcgﬂtanﬁlygcelt Qegét l&yol rﬁ(ﬁ&les slgbécted from the

or as tuent neans
sroup v -GS B ey R G ajdcaons! groups, a 13-
dicarbofd Bdbpdf anl 4@9:@{'8§ny1 @fmps dﬁmﬁwpi &ﬁifammg aYecabtSREkdIME erloth, ald®r at least one

aldeh}?lg\glé)}l%si %n[ eor atn %flmstgrg%roug a.nr 3 eg ler?s o?%dgarg%x?/lw Jcldl’i;g(%? S&dAr at least one

thioestiegrenpuBuich glcq@miltgr@ps ld@nlath&?tﬁm: kepgaldehyes, @@P@@Snk@??éﬂ% &dwetothloesfefs
Tn add¥on! 36 &fﬂpﬁlﬁ}t beelﬁlrt%f' ﬂlleﬁrhﬁarﬁﬁbﬁC&QS'dI@EﬂOEEhI@leie h\ﬁ) m01etles in the dicarbonyl

groupdlgﬁgf %‘F Fa%]r@ og gfaftfrgu raI $ %@ra]ﬂ Z]f Ingyr tl%gtg tatu\%oafﬁ]d 1rodS nce {();/ wag ot example only, an
ester, @ dt@e,ge aitldhydeps Gmester, or watgle, amltémombet‘@ (mowem s

[0057Phﬂ1%94?19| LeRLES am&fnt %s &Qﬁﬁ&eﬂﬁ&ﬂe@% t@.ict a3t &F rthe'(ﬁ&ﬁﬁeﬁ%ﬁ-namral amino acid
ents. Suitable ¢ aotroges i ncl ude, but are

Dolsppi b PSRl TR R HEG P BT G afapigms of the discase,
condifidmef: dlsord@ theing endtesl. OBypositind cahjning uhe (@odified) thor-natrrdl edlin egid polypeptlde
descn%é greinle| c&%‘i{x&ﬁl@ééd UG, §ct1§ gﬁﬂaﬁbmgdaq@!@mmp% fradBontsOF

YyOX eth e ethers .g. Tween or Triton
100585 TR SJancela CERYFITE P ' SREFOAT BOBE S dh e, amoumt, potecy or
duratib€a Gesired Gffek. (TAGY, )regatditd ehhaihg Be effecide theragmiit spest) dh s “enbancing” refers

to theN-blr % 'to 1n<(rease ca'z)}lo? )e1t193¥ 91?:thencl>le1%lf1$rlr {hggftfelaydf m&&%ﬁw agents on a system.

tergents umcho ate or sodium
An “@b@%yg:ﬁ@Pta/? eyous,” oassed I@rerme Frices tol @b apgyEhtdsdupis de eripsegythe effect of another

thera}kélﬁc 234k i d MkRdydicdh. Wi oD Rl adaies a{n&Wltst drfedtig€ ok Yhis use will depend on the
severi Lﬁ &C hio e}éﬁfﬂbgise rdgse%éel)é)r io%?&onyllree}/m I rgpyl, t_hp Ir)a%Qn%p l%alth status and response to

the duogs| il thrjudgmenbyyiie)ditireptysitizbrmoni o- 2- hydr oxy-| - propane

[0059F ullkg %?L&eu( W&%ﬂa@é@%@feﬁ ito Wnﬁfns m:l&féing kSthe phylogenetic domain Eucarya
sol vent ssucl i

such tSélg.]B@]é |(15‘P1‘1“§7“g(‘32t not Ef&ltegltck %18[11%& éna%gH rgg’cﬂegt ‘tﬁ%ﬁ 8]‘5 D), ci;hates plants (including but
not limB«dps, @padactk, dicotg mighwe), fatilvant) thkdlae sypewpeaidie)prdsts, e€4
al kandi ol s such as ethyl ene-glycol) nmay be used as
denaturants. Phospholipids useful in the nethods and
conposi tions described herasn may be naturally
occurring phospholipids such as
phosphati dyl et hanol am ne, phosphati dyl chol i ne,
phosphatidylserine and phosphatldylln03|tol or

- o
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pol ynucl eotide; a DNA;, a RNA; an anti sense
pol ynucl eoti de; a saccharide, a water-sol uble
wa@lesdnsdmes , a cycl odextrin, a biomaterial; a PCT/US2006/043472
% .,.,[mﬁalﬁﬁr‘p&,. Le; wamspin | abel ; a fluor ophore;% 2
0050y | "D ah@“’l‘ﬁ)r etcfjve BOIPHE o i HAANE ETOH elegringagrpHp\s efreactive site”,
“chemichllyCtdcNegron@r ad ' pheﬁllcg]ﬂ}olldibufzd'hﬁ&etﬁ’oétﬁhse@ tol t}ie & and herein to refer to distinct,

deﬁnaﬁg rlgi)ong Iorent | (yf alx'{;I 1e‘%£1@°1the te ta@e s%%nre]vv rat ITD| eCgus i {_he %llmenncal arts and are used
Lgu an actinic ra excitab

heremrf@ pnétcgre t Pplihgramﬁ m%?ﬂp%%db@é iperéorre MIIZ@aMCéow | astiyity apfl @teirppctive with other
molec@edbdi Ot i N anal ogue a noi ety i ncorporating a heavy

enic (J[ cl.eavabl e. rou a. hot ocl eavabl e
[0061]a l%mem hclo%:rl inciu eé’ﬂ ogmedce? nﬁe 10 a]?(fcbér on li nked sugar:

[0062]a ’]}heg:g;( “lgt@toplhg é)getmlf oramc%nptmnmh eurptlieriterng neang) wnless otherwise stated, a

stable B®Jight ¥ bra’iEheﬂ S,lﬁinOQﬂ Sail! h‘#’dx{)@tb@ﬁ ﬁldlczﬁndr %&Mbmaﬁox@t&%ﬁ'[ $&rﬁl'§ﬂng of the stated
Sce um nescen

w0 om0 A SR 0Bl e B BBt it 5 ma
whereinrikegritpa¢nend pifrgroupnayepidrlbrip phidre; a0d the gitegghetnans frey optionally be

quaterﬁ%nfhe héer@it&l(gw fahd ¥ 2R fnyﬁ) @Q@eﬁt‘m an@mg:ﬁgﬁﬁglﬁﬂl of the heteroalkyl group or
el a small ol ecul e: anlnllt&}%e bonucl ei ¢

at the H?f tlan at éivllm gxﬁﬁlk@ SFAP ﬁéft‘?cheﬁl t?ﬂhe {eﬂuém% xa@ﬂ&s include, but are not
limited @&, ACHATHG&0-0047 y CH,-CIS,-NIS-€Hs, h@I‘IECIﬁIzN(@HQ{@'Is,t QE}H-SgI}thlg, -CH,-CH,,-S(0)-

CH,, $9Dcal §ondl dﬂe%ﬁto bﬁo ﬁ@}ﬁ)&, %iﬁ%@% %j ahd OBﬁlé}?N(cm) CH. Up to

qr oup consi stin
two helalss may P4 BRFPYNGE Sffé}tas TP OO 39 Bigp):- Similarly, the

term “Bete@abfkSlened byl its3lf orthe ﬁz&f i) @n’b)ﬂer sglﬁsﬁwmmeaaﬂﬂdlﬂaleﬁtxddlﬁasﬂehﬁﬁyﬂom heteroalkyl, as
exempglﬁt%u F’P)§t no? rx?mtgé{ %%J P %HC %‘ﬂﬁ-@ Idﬂf gﬁ d 22}1 ll e %%It -S Q)@le C%I?—&% 2- FO{ heteroalkylene

group, amnd/ or a east one roups,
groupg, @aﬂmedﬁéhf@setﬂérﬂegaa@% canzplfg P%ﬂ“PYa‘tl ?r@a ¢th ghide elambtet%wl {ipcluding but not
limited@ €, AIk@ERKY, alwlaﬂécmcrxyailk}llﬁa@ﬁnopmayﬁnbmm aﬁungcr@maﬂen&ham the like). Still
e 5 o PURR DS RS K O B 5% s s b e
directigufiivihich he fogrdihofgiedinlgng srenp iesitign Fer esgmple, he SopmuliyrG{AlRetspresents both -
C(O),RL adyeld(@),/mol ecul es. The two noieties in the

N L A M T —
seque:@mmt © tordr ynoreamugstse)r subgqiendeptha are ghe sq;;hed&dqugges arg “substantially identical”
if the}t llﬂllvé-)g Jr&ﬁtage% alﬂi'ﬂo @crﬂ g:@dueggr rﬁlblgolﬁ@&rs t}%t arE lﬁﬁ sEﬂﬂP(z gmdb@&t%@% -identity, about

5%, BRRGP P HGRHaN: N 8?%@‘3%%8%"/ F S ARy speited regon,

when aovipacd &gl digeo | fyrpeqxinneie cdyespmglerel nvon i Sbrepagicbn\Windol, i debignated region as
measugeglukl bne 'i)pth§ QiEwify dgge%'hce%ﬁpaggon Bl?th: oI &ﬁer% gmﬂrﬁsrg%aiﬁgle to persons of

i sease, condition or disor oel n% treate
°fdma@b%19&d%ﬁhf PO ASLYCRHEA PLHER: i‘fi‘}é‘ls‘(%ﬂﬁeftio’é s Aefitm plgf s to the complement
of a te@ifttqienca Thelidgmaly e peqaist der deg@rthdpR dt ket aboun SCafindRids or nucleotides in length,

or ové’ilqmefén%ﬁ % fO@ mﬂxr Oa@xgy Lr gg gjjies%[;'] tﬂe%%lg I O[Pgwlheﬁqﬁéa o ec1ﬁed across the entire

her apeut i'c Lreatment
Seq“eﬂcéﬁ‘f?a’ﬁ BruslgotidpeEneyPepgd ei ncr ease or prolong either in
[0064P ExF &Quenc&ﬁ'&ﬂ;ﬂhsonﬁﬁh@ﬂﬁb’ne @é’quéillbﬂ'a'@fs O reRredRSbquade, &F $186 test sequences are

comparegl %Pen us1f1$1 uence ¢ Iél}l‘;]aﬁ%orl]l ! glg]rg tes and gef%e%tcet ﬁg%“e‘t“%?e :frr?a n)?/eretd 61%0 a computer,

Subsequpmp eqpinaty arp) ﬂ@igmﬁ@; if @pcedsey, anmsewtl@ ralgritn PEbgrapitatgmeters are designated.
Defautt Iibﬁ)gﬁfnflﬁﬁfnet&g A8kl Beliapavs be@anﬁ:ﬁﬁ%§ b@ﬁbs@na%sf&%quéﬁe comparison

nci n ffective anp
seors o S ?wa{’aféah i A e R o PR IR G Guipipace sequence,
basedbhéeap@uana@ent in a desired system Wen used in a
[0065? he J 15(%:[&1[-‘I ru}lﬁn QJ il&f:tt) 'a%@clefl(pa{mdtop bl%telﬁs@enw:sl tLat %Q@ﬁgc £ or protein is

severlt and course the di Sease, . di sorder or

free of dgatt S9! ﬂ}‘ir“élwaé WPPPFQFM Wh’ﬂﬁé lsrféft‘)Flétﬁ‘{ in dheypatyraf ffate, or that the nucleic
acid o préteid Sasdadh coeaponRs® alierel raterthiigie, comatratidoeof jttid gﬂ‘&&tzn @fro production. It
can betlg r@ﬁ(}rﬁog%{?gdr’slg%t? 2¥0§alte%fs stanc%socglg%l Hé ﬁ?lg%}s Cér %ﬁl%}pstat% 1{1F]oéut10n, including

phyl ogeneti c donmai n Eucar y® such as ani mal s (| ncl udi ng

but not limted to, nanmal s, insects, reptiles, birds,

etc.), ciliates, plants (including but not limted to,

rmnocot s, di cot s, aI gae, et c.) fungl , yeast S,

o o .y I Y L o - o, ~
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nunber of carbon atons and at | east one heteroatom

sel ected fromthe group consisting of O N, Si and S,
W(ami)mtsreusai n the nitrogen and sulfur atonms mayPCT/US2006/043472
i zed and the nitrogen heter

Sl we na',I‘ ]y,l;p ~Qxi d oat om nma
i B Ra A0 Sten A faa 40+ PHETHE G GAFBHE I P g s compises

additiofm] giteim:Stuticly adsepibleaareiels artd/on pseipients.dAuiily randoigsiogdneity aof tyftidaly determined
using Q%&rﬁ aP@ilteh*ys chﬁHc gucl?é %&%cﬁ ﬁﬁdtelggpel%oﬂ?@feﬁp 01t High performance liquid

e renal n er  of
Irom RSB PR afh«ﬁt ¥ RPRHAE SHSEES REPSER! fibt P‘Fli’atﬁﬁ?‘e’d sbgfantially purified. In
particutaf k2 1s6li2d £ndiSeparatédHPonthjen NEHifgHBmes @ik B2 thAE&okI81)d-o@td8s a protein other

than the % gﬁ% %@? rEHgE% %no’c@%@%% §c1zl &J['_Egrot%m gives rise to substantially one
band in @ch@t&qmt@eﬂd’aﬂelﬁam ioFECRE N heyclginerid fwgmteel if fadpast 85% pure, at least
90% pﬁebﬂé@%wﬁewuasb@mgﬁa&lﬁmv e, such as, for exanple,

[0066] he? term algE)EBenefljnk%r 1s. utsed%e%em(tc():'r_e@e)r ”fJ’o pgéosultpsm)rl b%lrl s¥}%ahr£o|;]rﬁallty%re%rmed as the

ero or as
result of glyhemiical psrptionpmd ypically dievcatadent linkagel @ &pnde| e pyeseps PY Giffing such a linkage or

linker 384160 Hedeln,as ﬁﬁm@)ﬁﬁlﬂ?ﬁ lof éohﬁﬁ{g/ccﬁidfed RO¥ell ds Fihtr@0hoByus recogmzed by those in
the arq,~I g?%?lgg%kv agﬁ_lﬁmcégeg Blﬁagls t tﬁlée aﬁ%s abce'_s!%%f Kf';%g¥ %tabg_tlr% water anc? clio not react with

water §tabayl it olves, Delndigl teibna diviigltoaintlér@hysivlogiva tcpndigibnst fean extended period of

time, &lﬁﬁbﬁ evef rlﬁﬁeﬂhtel | ﬁfd:&g'lcﬂg' Bldhp1 QF dééraﬂﬂiﬂl@ gnktagss means that the linkages are
al kyl eneoxy, enedi oxy,

al
cegradaly 1 RSO SO S SRR fé%/?@‘PEaﬂ&"dt Figpitigaly mstable or degadabl
linkag&Stnichds tatithé duge cdndr degrddsd tyrvee camdreteeztyete@ ak kylbren@! ih tha bk, BHG and related

polym%g &gﬁ ﬁmlu&odegrtadagl@ thﬂ!aéég M @tt: p&l er | bh A0 O gtrtgel"ﬂxkér%rd Eﬁletkv@&t the polymer

direction in which'the fornula of
ackingh GRAPAY 6 T DB} RSB O BBl 5] SpRRp, st linaes
formed BP e Sekfica HIPED carb&(y[) 2dRls- oraﬂﬂfated RE(GZ(C@))&yhc §0868ih akhil groups on a
blolog}cgﬂr’frgcuvé qggﬁ{ I gx%lally %gd:&? C%Fi ﬂfgﬂ%&aﬁ ycondltjjo tt(h Qelea(sje the agent. Other

aci ds or po ypep

hydrolgt@q]gyeqegré@able ,hélfaéqs uftcbldq s 215 rnotnlﬁxiu’@d ?éiﬁ{ﬁ’é‘i‘ﬂf’é%’ka(ﬁ?s imine linkages resulted from

reactio W $€ L8N SRS Tafcléliydea pRspHae e&&ﬂﬁkag&eiﬁlhh&ﬂ (B? Seaﬁihg an alcohol with a phosphate

group; hl){.lclijrazoneapmtk %‘é \|7v c:hI gee rréattcltlgna},lﬁodu t of az1 f ﬁn & a ?enteagﬁnkgges that are the
no aci reS| ues or ucl eot| sane

reactiofajproguct ofzain eldthy&00d duckéonkdl; toythoeettté@tagﬁsl% ara@e@ecﬂvmpf&dua% gformate and an
alcoho;;c/ﬁtld@ DRMLes 82%0d 130 hind 3%ap, dlRuhe BOY6t Liakitedd Ol tn &A% a polymer such as

over,. a 0
PEG ia@:ﬁféoa( lfgaolup ?F&f?%ﬁ?h“%d olllgongcd%)ﬁ%aqm%a es\cl)}c g ed l%l 2];?1 Eorarmdlte group, including
but notlimigbd W, atdhe eufext i priwites dnd Yhygrexdgroneesa pltgdnusrbotnig o n e of

[0067]t h@ ugéathu@fﬂ“ tﬁkg:erﬁle%ﬁﬁ}ﬁ’eor @ﬁgmha ﬁﬂcﬁt@c@ aﬁv cﬂ%é $nbHiXEn, @(Qt[tloﬁ)tsglﬁr semi-solid, or
al gorjthms avail ab

cisid LR g PGPS PRGN Ao Ear o et il ot b
cells, dliit Sost edlls,reukaryotic kdstswlly; malemshatl Gost badls, (G tedlsymprkarpdtic ost cells, E. coli, or

Pseud&%ﬁzgs lig%glﬁnzﬁﬁ cell-uaﬁeﬂtsd@ﬁh"s 'tﬂeyterﬁﬁﬂay%ﬁdoﬁﬁ)as@ﬁgcﬁun@mrv@@h% host cell has been
Is at | east about am no "aci ds or_nucl eoti d

s sy BRGYR, O MY BF Y Ytee‘tﬁe&ﬁs b cecreled7 B o cibes re o afr 2
prolifeddtionstepl Ei@ttdrtl@Bo iy ch@ngishbulhis or bpetitethat ©dint®ﬂ®€tlcéll legtes, such as in the case

where %1% glgé B{)J&Zs ep njzeg %&2@@1"&? 9 gl ﬂ?e hoft 83 Iar¥ &l of g)igl{llqgi t9 {elease Fte polypeptide.

sequence conpari son, VA
[0068 n@ Ig(ﬁ@g]@t dified)nognghagl aming @gid g(éjq)a}éﬂ% élSCl(tS%i h‘m}ndsna derivative of that
(moditid@p tnoﬁetauﬁ Ne®® aiepdpepias &di s\Woaied Usied Gha (rﬁcﬁqide N€@-natural amino acid
polypeé>n§% 5K ata egl ’%fé) Eelértnngac ve: deléa‘tsba ere%rg ];t]osa{ %&%%cagf acl t ese%%auger §a (modified)
non-nafersli agnpt @di poilypemeft:@etstefwedaw@#nsﬂ@q@eﬁt@el) apwyeptiral ppino acid polypeptide is

metabPiiz08 r"[@meﬁﬁrxﬁét%gﬁ&ﬁ’ 1868 tIES éugf@tﬂﬁ%rocg@écs bt 89 El&rﬂrmted to, hydrolysis
araneters ¢ #S( used, . or alternativ

reactiqis aRfdRia e S A T B PEERRr g PRI fapganism. Furthor
inforngtiérC o ate@olitdy enapéaedétatnecs équ eThe Phircheqotogicil Basi @f Thévepeutics, 9th Edition,
McGer@ il @9%5‘ %&a%&ltés%lf%l (Mlgdlﬁéa) Ldﬁ%a{u{eaf Shifd Tﬁc@ﬂ)bﬁﬁ& Bisclosed herein can be

based on e program paraneters 0065]

"I sol at ed when applied tasa nucleic aC| d or protein,

denotes that the nucleic acid or protein is free of at

| east sonme of the cellular conponents with which it is

assom at ed in the natural st ate or that the nucl eic

. o T Y o
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than the gene of interest. The term"purified" denotes
that a nucleic acid or protein gives rise to
wamssdats al | y one band in an el ectrophoretic g@t/U82006/043472

R S M R ———
samplds &aﬁ&he%&{oopbly #Bcubaion bit(msmﬁegﬁ%lmaturglraeamamd paulyreptidp @0BEpatic cells in vitro
and anﬁgs(;s JeBL msulﬁﬁqﬁfg%’g“ds "l'i nker" i s used herein to r ef er

S

oups o that normal | are fornmed as th
[0069] é“éﬁ Itelml ofmﬁﬁtdh etfi wse hepeiqrefersgif ﬂEnHCSF‘EFﬁlc’ééIH"i} ‘Ié?s@tlonal modification on a

polype@lﬁﬂéﬁflﬁ Hﬁrm| (rﬁkklﬁ"gdas tefrfi mE@sHa tetphiypeptides By disbuseed @@toptivgjally modified, that
is, the Fqukli’tl% 11nder ag & SSCI)OEI cAn be ﬁlﬁéd%r En?lfoﬁl'i‘épp d to herein as

or coupl1ng/cou as well as other
[0070]3%@[;%1%@:3@6@@@@1 z@dulﬁgﬂ segdial -l mepas e Pt)smve or negative change in circulating

half-lifehoel s Qio&ihédC@l;Jpépu&et BBt td itsm@agﬁ&ﬁmam St thalt-hife id thealepg @ taking blood
samples ra? ha%léllp St %ngo%n% aﬂ¥r autmn f 2 £§¥pn@}%d dan&) deri«%&.}n{nﬁ %:t% concentration of that

ter usefu Plues
molechl¢ repcbdarprds. Comydpsion of WW@P @glp@mﬁ% B ime @ﬁ@s Falgplatipp of the serum half-life.

Increaﬁ& ts&ﬁ}ﬁi @£lr 16 abssblyOas bl 1678, abRE FHABI, lﬁl‘t/ @ Elndll@zdxﬁéréaEH th& B¢ useful, for example
TR e T
about toperéaddy st lepstl abiguit Hivefold,iong lead phogt téngfpldexanpl e, bl ood.

[0071]Enﬂl¥rt@tj e ﬁl@&lﬁa){ed%&)%!: ﬁaliq{fe da%%e@%@h@néaﬁsﬂk@&@ﬁvm%@me change in the

el i 5y e, RGP 6L BB 11§ AR PO B (PG 3 gronmodified o
Theragpoticy hetflife nayneasmed gl eneahegmgaptahﬂlaeoldmema:gl@s phaympdadynamic properties of the

polypf% t{leya%o%%%tbgﬁg aftd: a&nﬂmwgo fnﬂgaggd tgcrr'&g@lc lﬂﬁhﬁ@ @&uéb@eenables a particular

bone and one or nore of the ternjnal
beneﬁflal fl]il%l‘ﬁ&{inerg Ia@efﬁ@laapenfzfﬁétl B@ %%%Pr ﬁ@} éerwngesn@oqffect In some embodiments,
the mﬁé!a&lmhdfapel&ﬁ thalf-lik rakages ifogtase @otbgpy,tdilﬁeaﬁeé ac fdcomedbindRg(ef the modified

moleacl:la‘r bl N ?é dgoth m?r%ésgc?’ oroc{ecrgagédl b\f%k(ﬁ)gvn PEg:le 19%( )@ 'e&yrﬁ&l SQC§1 as proteases, or an

roups on a I ol ogl Ca active agent
meeageé’ﬁ dcrehsejn wafrrmrmr o TRrslanish 9%%%@111& B-rpodiiad PRS- t o
[0072] EALASE hErbig, &l@eﬁ\ﬁl ‘néd-daRtryoky deferk \d Inﬁraéulkgty(dﬁ‘ Fiafiatyl Eor example, a non-

euka; loltlp lf)ra Elssm Icgnc ong 10 Ii%( rbgcttegt(lanPéT] dg gu thlqub%n %Ec%?rzchla coli, Thermus
rj[ |mneI ages mreactlon

rherma:mlwe anlacs awararhé“ehzg/dev,, Peridrsohrat fowssresy Phaudetys seeruginepadPseudomonas
puz‘zdcbytc5 %ﬁﬁ(tg’e&gc QABmah, CRNR AWhdeh (ﬁcl@ﬂ@sﬁﬁ alof ligfidaUia,; Methanococcus Jjannaschii,

Methqq%bézfz‘%%%g erlgz:q%}boa p@ﬁuﬁehgfgbézg‘grzuénreieu ct I? I’}f{g ! Odlllﬁahzz €nd ﬁalobacte; ium species
NRC-1,hdrchaeragibbue nfulgidesd ubtocodcusa riirabude Byrdeoceus dhcatffOSélll cdhmpymm pernix, etc.)
phylo thagslier |inkages that are the reaction product of a

ormat e and an al ¢ohol ; %tetlde ItlFﬁnka esf% % ”
[00735m& n%ond}a‘a{?b aII]Jf’l(h &quh deﬁr@ tcb o é‘?e %}ﬂ‘lan amino acids or
pyrroldinedr mhgdyna‘mesothdn teass tRREGyY tanshd gwng@rrbw}oy\inﬂlglueoup ‘axfo-ngtural amino acid” is
non-\gah Jll'y qgoodc%rlﬁ:mgl a'c1g 0 %ﬁ:&t‘ﬁﬁtahlgﬁ aLlH 2 k@)g %MIW &Egrugﬁnﬁ’ho acid,” and variously

hor am di p, Including but not limte
hyph e AP ST BEPisrot DR BT BRY slﬁﬂﬁdeaﬁm%not imited to,
annndﬂcidgmﬁtlﬁeduemirﬂl@ by {nﬁlﬁﬁiﬁ"c}onASa nwasedly brebdet Aminb fél (inelnding but not limited to, the

20 cognrrp%g al.lﬂﬂih a8 (rls rr[;gl%lgme aIQCP gﬁ%m%)’blﬁ lzﬂe f ﬁlgrﬁé%f%s%ﬂ%?rporaﬁ% into a growing

ol ution y
polypetigpehein by rﬂleé@mlaapmcoaﬁbx ﬁes@epleé &f paturg lﬁ@F% B g1 eqids thahpre not naturally-
encodd@BElu@Ebt Sre n¥B@Skd ROBhceRlucSamingld eefine DG tetyl@lcbsaminfil Iathieonine, and O-

N QQ?" ceI | s, eukaryotic host cells, mammalian host
PhospRAVIPYI® 15 cel |'s,  prokaryotic host cells, E coli, or
[0074Ps Bhsd tsrro riaecldio ¢id’c edfdrss fo derelyribetuicleetiger edsgrariboppnlpesides, hibonucleosides or

nbonl%cﬁaf)ﬁﬁem pENRQSBaSsT mr@gé SA31d- ?r Wbl frahine f@ﬂ%ﬂé&@p’amfﬁﬁlﬁt limited, the term
m.1 Nt o

een gr.own, diu
encorR S AT S e T RS ST L AP iy g bindin properes
as theafefeenceanupleio kéid endadrd wetabolized in dTnenéreimiantoswturslly occurring nucleotides. Unless
spemi?cgﬁ’)p%%tﬂ%geeﬁé teﬁﬁ al@@@&?s'ﬁléorﬁﬂ%d@ Qﬁfo@é fﬁcuhﬂg ﬁ’Nﬁ%Jphdonuclem acid),
' ysates, such as in the case where the pol ypeptid
produced intracellularly an®l the host cells are Iysed
or di srupted to rel ease the pol ypeptide. [0068] A
"metabolite” of a (nodified) non-natural ami no acid
polypeptlde dlsclosed hereln |s a derlvatlve of that
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and analysis of the resulting conpounds. [0069] The
term"nodified," as used herein refers to the presence
\N@ﬁMHMQﬂss translational nodi fication on a pol pEPPSI0€043472
oo TG o @1 Dy dif-, ed) " term neans that the polgpeptldes
ahalogg et (RyArhss u%ng@awa? EClgBloptt PAPsPRPratiefton. spherpastidates, -and e like). Unless
otherwsd indpapt, b peisculangieleic adiGL stk alko ﬁ@rblt@&nfﬂﬂiﬂhsﬁds eﬁhséﬁatlvely modified variants

thereoygﬁmgiin%jmﬁgm 1&?‘(@({ g] deggﬁergt% %(Qiog] li)ﬁ'lt’cu’abns an% c%r%rlgp? a.gdslé?}]lences as well as the

Ive® or
sequerjopexgliqitlyindigeied greseictly] 4egeéereff CO&OW@WP@G mapbaAgEered B@eneraﬁng sequences
in wh[cBHEeI tmtaa pbétiont ¢F daeor AIREH eletiell {d@rall) cSMAURN daBkkifutell i i thiSed-base and/or

deoxy1603me res tkzgatr}e? klarlJ gNuc%ezc %zd%gm% g@%z 99\98‘6&9 3 ezf]a ITF Bzoé Chem. 260:2605-

& h i ni's on o
2608 (éi%*ﬁbmﬁ&w@guffiﬁléﬁéérf@@rﬁﬁrbaﬁQir?géfﬁ’%)hat rml ecul e in each

[00755 2ORAIRn. sgaﬁtr al; aJea %ﬁ&m&é@&a&@p&%@&&@ﬁ@ ﬁsrcﬁfnhe@ Bs M tdipound or material
erum

RN KT R Y ST ———

are not iggted tvl ekididediglutathionmabiistie, dysrorimasédizrd fithinghreink prdized fyihueitol, and oxygen.

A widS¥0% Lﬂeomﬁﬁlg Qgehts 2 &&%1@& Re §%In§tha&ta9& %nga%ioﬂgdegcﬁgedﬁaan
or a oXi C enbodi pent s

I.n
(0076} n%fr@sf{sb eyl T tefR ag%lyaa%la'tﬂ B4R B dobgpyleng a'»bfd’aw&@fopﬂem glycol,
polybiftylene giyal, dnd derivagites lemst Tiwhomt pdi}@lkylélal gicoll a@axﬂgass_a'mthtlmamnd branched
polymelggﬁwi %dm&&ﬁfma&%‘&té &f ﬂgmeén d i 3 arﬂts']}(])bl§ﬁ dl_ﬁeﬁ?#&pﬂ?%odhnems are

OSI Ive ofr tive chaneln
listed tf(ﬁ @;agl’g]@u{x F(E%pqrc&;al %}pglg& gatalpgs, ﬁﬁ,ﬁheaé\f/ateé Cﬁ@eﬁﬂfqné gatalog “Polyethylene Glycol
and D@ivhtjvpseft Bigteedicaledpplicatiods"t(zooi)t s non- nodi fied form
[0077]Thﬁ1|é ?eﬂﬁsUEblﬁpeF@dlc a}% B§cﬁ !an% 1@3 uL€ gsep the% ?&Ug%gmin to ret%er to a polymer of

phar maco rmacodynamc p ties o
aminojapid reﬂéqey ﬂgﬁth, @éesc‘dﬁ)thpailarpcéelgéo 3 Qoh@epﬁéq gplies gﬁuf.lgrrto a description of a peptide and
a descﬂﬁﬁlih Rf Sfarbﬁinj A vict RafeaRedmt Rplyap ﬁéﬁrhl@r dﬁ&hﬁnghh]ﬁlﬁ acid polymers as well as
amino acfé Ipol abl .}/ l?xl o o mdd rr!':u c1daresm¥%1e InCr!t-z?‘ tureg Itind Deid, As sed herein, the

regifien, - a particul ar net 10 dose, "0r “avor ds ’
terms alworgp@@@gpm@gld@hm@f any| l@pg@olﬁ@ud@‘gﬁ@tﬂemrgtemq, Wéerem the ammo acid residues
are 1mkga1q,5,e@§@dpgpla@€r@9@ut ic half-life results fromincreased

Incre ased Di

[0078{1001316 ?e%% o (3 ans Iélocilg gcie%;s é(é?ny Woﬁ%'gagglég{? %Flreal or non-natural amino acid
that ogters tosathed albme eddj@mt Iof bech acapskatd ditea pyyperidy e, B thm egompasses, by

way opéx%ﬁ@&]@s co-tRhs1AMandl RGHE ﬁﬁ(ﬁﬁc‘aﬁong &6 &ﬁﬁﬁﬁon&l% @M&@ﬁcaﬁons (such as in a cell-
er or nmechani smof action of the non-nodified

free tr%%]fltg)a ajrsgm) F’%‘f@’flatﬁéml d’gVéVd n}?g‘ﬁ@fﬂﬁ‘ls ainﬁ%os’t %nﬂqtlonal in vitro modlﬁcatlons
[0079]' nofipreinlgd rof@t ®"anragdne thet it conmiad atekihe yaodnt drug ¥rggwl Biodugs are often useful
becauf ﬁﬁl S%@m!it%ns %16? Qxﬁ? ‘Bg Qe[sﬁélo{ol sgla{ﬂhns{ﬁ ?é’rgnt Qﬁg oﬁgy 'inQy, for instance, be

t he Eub aCterla |nCU|n but not
bioavaglahl ooy ol i EeD Whtiess HE 256 T Eﬁ? Pﬁoérgg i Tegfmproved sohbily in
pharmsde@tiilCbingsinog foivér Uls, pafeaieingoNproasusf ﬂlcﬂllﬁil‘eesﬂﬁﬁﬁpologmally inactive, or reduced-

S
achvﬁg d%#\g enet’ﬁ’x?%cﬂg% CH’Q% Bx%ﬁx%%s rﬁaﬁ%y %g%ﬁcglgg m?%&é ue i%{l]og tbof a drug or biologically
active o %I%Wtr%?chervé derigprbiite eEagton; thrayel deHnaipulnion 195 fie Brepariéss fiirug, such as

physidci@ioal) Bidfiainfaeatidal; uﬂphaiﬂaLdRQa@tparpbzﬁm Bxuaihgsa& dolaleRdaahia Xctive drug within
the bo &%ﬁl r1]1| el antgc olflao Oetr)lgCt gc tead ong’ e s may rov1d’e mproved physiochemical properties
a?é nﬁym% I]| roc O C C é ? l}) Sp

such. fpeitse épcbtbu@ hlémckd) éeﬁlwry ChA@erpr@mr; weh ﬁs@pmfwallyaerem)ag a particular cell, tissue,

organ PIYEhRAORA Bl e H@EReRic vEIRLEBL ag.” nont nat ur a:; ?hm no acid"
1S NO e

fers an ani no acid .t hat 0 . : .
ousof G B B PRy o LTI L BT L AR S P i polypepide
are adminisered tosrpaent duatptibiayo dethersdelat siginagg aymm@k giseae disotdar condition. Such an
amow{t ?srdghneﬁ] Q)rbeqa%fdgl‘%&act%gﬁﬂgfe&% zgnouflts’ In ﬁ)ﬁrﬁsé’]% feglLJ Mnounts also depend on the

encoded unnat ural am no
patients§3fe ofbeplhy wrigty.apd e i) Thig conpfise well wifhia fha ﬁlaﬂ Ofdher 2 i oy to determine such
prophylyciEneteethe anelmi 6NrobyHe baaahadtiange.gi Ofse dhrti@nfinical fial).

term "non-natural am no acid" includes, but is not

limted to, am no acids that occur naturally by

nodi fi cation of a naturall3 encoded am no acid

(including but not limted to, the 20 conmon am no

acids or pyrrolysine and sel enocysteine) but are not

therrsel ves | ncorporat ed | nt 0 a grovvl ng poI ypept| de

o, o
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specifically limted otherwise, the termalso refers
ol i gonucl eot i de anal ogs i ncudi ng PNA (peptidonucleic
WQQOOd/))S@nml ogs"' of" r - us e ai antiseinse PCT/US2006/043472
~(pResphor ot hi oat e hosphor oam dat e and
0811 g ?gg%gvfg =0 g@@%@wa’m af *is iafﬂ?ee‘é??%&up r w}efylﬂaaﬁwawms reaction of the
chemidAliEle@tice f&ﬁtl(ﬂlalfg&ﬁm enieeceddisBackiondohditichs. Themaenneg @@vill vary depending on

the typ(é gpc%@rﬁl}{a%% ke\c{c%klé/ %E@%Elg%&gteé{ rﬂ’o@%ﬁ‘%lg I?ietflee@l% gz{l ?ela&gé Q‘gup is an amine or a

enerate codon subst | u I ons)
hydrazéﬁﬁdﬂ’éoﬁ?ﬁ?% gtouR yars ey elpficdsiion tige proura §F ttqﬁtéwg/@aféﬁ%@ (tBoc) and -
ﬂuorerﬁ_zKiiHﬂioﬁ;icirb@&yli Fdboatfede chpeailf r@alvt \roupldgenmiintie mowekaing group can be
orthop?lrlcg)fl?ﬂts{xﬁ‘«i}LjI {f %@S c)él r%acﬁgeh%r&ﬁ%daf Q?clidagdcﬁ]gs b‘ct’lﬁgégcfege}%ﬁﬁionic acid, or a

nore se
hydroxypgrogg, fhy p@@a@a §TQUB C@dvsé?nzvkﬂr@@ awltgrpumsseé @s Bl elydy/op fert-butyl. Other
protecﬁ!z%ogﬁdﬁ. @ﬁﬁw& thest ﬂhl}ezﬂso(kBalEeﬂQﬁ o¥ittedRe mMitkdds @hdCcoGbsttioledscribed herein,
lud %Z% (19 %%é A am?Me&voah J . Biol. Chern.
mcu’é‘%ﬁho i eop i § nd " °Rossol ini et al, Ml. Cell.
[0082]Privyiyes Oﬁxmpl%l}'(blwg/lymteftmgwps mexbedplodiaddromgent , " as
used hereinw thespect to wPr obel n refolding, is

d f| ned, as @upound _or ?ra aI V\:hll-Ch .S capable
Of(;.L 110} \i ng ‘/e-lgtr Foioa c yoepeP H.o—

Ha6%i d ed Suitabl e oxi |ng agents Fncl fide, Jout afe
not L4 mted R, oxidized gk athione, t.i ne,
cys?gm ne, oxidized dithiothreitol, oxi giﬁ)zed Me

erythreitol, and oxygen. A wi de variety of oxidizing

agents are suitable for use in the nethods and

conpRsi tions described herei lﬁlac\[ QOHH6] As used herein, )OI\
g-ferm " pol yal kyd) gl ygod).cefers to pabysthyl

I—rycol pol ypr opy e%igergl yc(g| pol ybut yl engggtlgy(%l/eqrﬁj

derlé/at i ves theregfyy The ter “°rBdR)i§ yal kyl ene gl ycol "

encorrpasses both |inear and branched pol ymers ar§°¢

aver age nol ecul ar wei ghts of between 0.1 kDa and 100

kDa. O her exenplary enbodinents are |listed, for

exanpl e, in comrercial supplier cat al ogs, such as 0

Shear wat er Cor porati on *& cat al og " Pol yet hﬁ:ne d ycol /o)]\

and Depivatives fo orredi cal licatio (2001) HE
[O0re] The terns " @ pept i décb‘“s)ﬁ'g ti g O’
"protei no are dHgEd hterchangeably her e| ntorefe Q
a pol yger of am no That

@d resi dugsgl. | Betyla
descri pti on directed to a poI ypepti de applies equal | ¥moc

[0083L O er pr %e%i!l'nlﬁ &E‘olu?snareo glescnb@d3 t%_Fﬁeen anr QNUQS gro?ectlve Q}r g% mq_f)rFaImC Synthesis, 3rd

ver sa.
Ed.,J @@é’mev &@gnsahiq“n\soﬂa VY6l 1998 hiph fsgncgrpongied lllereasbya?f?rﬁ@e T epﬂrefy
[0084P OA Y488dr$hiraft H&ﬁ' Sl QYRR el PO Brs A QAN &G Cheli @S iafl léﬁc%eﬂoﬁs Polynucleotide,

regar ersi%%tnn(,gglﬁél%grﬂs ﬁ]ofgr %sexglon ﬁ%\rl eﬁ%mpief g’éeﬁt up?alke h;(ayI;]sHucno le matmﬁ or other methods
knowd it Ithe| agnigt dueafsr rotomibinent b eneldsi Ahe h}@g@msnmlseﬂmlwt@eemsd b@gmmtamed as a

nomn@ér@te& JeBkel: g%)(mﬁ@‘e{ Bla&nl, opaﬁtgﬁlhtggl Rap g§mte£r9c@d71§t1> thE NGt LeRbHR.
t-translatiopal | ‘i}ﬁ’a};}dl fi ed r ef

(08 Sh PR EHB, DTS AP YAVt ORISR G e gcgooundor material
whicht diéritains @y Byl tzousuc the &iucedstarondeidesdfittacer int¢rmplagilabéisiifide bonds. Suitable
reducfng g&ﬁtp TSGR gut 'afétngt lﬂ'mgﬁ) It(y Q%thxgt%l &}Fl‘ B. meIcQﬁoJﬂ‘ﬁ hdl d1t}noer¥thntol cysteine,

enconpasses, e only, co-translationa
CYSteﬁ“Hne\ﬁ?Wn?FH’a’i‘eth%)a%“id 6eﬁi§°ed éIBtaW&en §I“é‘ie| VaHesy ofirglugppg aggnts are suitable for use in
the méddk frdcatpositiss {Suibki lefinl N a cel | free transl ati on

[OOSiy%{eﬁ)ﬁﬂg »R) os{ed tg%g'ﬁ %Ls@itideg) ?nS‘lldarcl)cst Vr:@ :/lgcg{r(? g%ghog ?781 B%Sfx%%sulﬁde bond
containiye gelyrepfides @fnewsmwmeabr f@l@eérw upfplded stade te Gr9EF rRproperly dplded conformation
with bdpEet RAEAEe vdfddg I N vivo. Prodrugs are often usefu

because, in sone situations, they may be easier to

adm ni ster than the parent drug. They may, for

i nstance, b e bioavailable by oral adm nistration

whereas the parent is not. 2The prodrug nay al so have

i mproved solubility in pharnmaceutical conpositions

over the parent drug. A pro-drug includes a

pharnacologlcally |nact|ve or reducedactivity,

.
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amount is defined to be a "prophylactically effective
anount." In this use, the precise anounts al so depend
W@momosmmti ent's state of health, weight, andp¢t®@S2006/043472

[ ik @ ngonsi der th,n [1 of th
bos 7t SR B e e Rt e s Pt ool bybricizing of
molecdd 1y toi aviertauip umti®tifyysequente iupder erymerti hylivization @pnd{tensgwhen that sequence is
presen{jig 2 @on%?e%%@&:b &Q:luﬁllngm ﬁ(lt h;nftédahl) )cotai ellllllajr (9 ﬁbra-lrly D'NA-I(-)r Rkﬁf

refers to the pr ot ec

Wﬂsslgﬂga ﬁhrassr Stﬂ‘i#Fféth”@ﬁ%{Pn ﬁ?”é‘k?é’i‘ft §ef%5°c*ty?’%4ﬁza6?n %fﬁaluences "of DNA, RNA, or
PNA, oheninekicl aeidr @aet,i o ecofnbingibnsotherkofQunderpeondighas of duvt &inie strength and high
tempelléﬁécgs C}IQ %&gﬁgtdhl agp%ypxc;ghf d%é?tsﬁﬁéénp gongilﬁ(%ggl }\M)de WIM %M‘ldlze to its target

epen emcally reactive
subsqueéqceng arﬁogxp]@é{n@cau (#yéxflcl%g(%@r@ludlw bytpat opitedion ‘tﬂta% 9ellu1ar or library DNA or
RNA) I’b&ﬁﬁdek Vi& 1gb@dige tb ﬁth&nseq&ﬁhdae iDthe @omylEk MAikiuebe Strinfudt conditions are sequence-

depen CIrlto% {1 rll)? K )%fe%gtp 161 gﬁﬂlrelgp cﬂscg %&%d éﬂ%@ﬁ‘gew&ce& {1}Q)HRIZCO gpemﬁcally at higher

ycar
temperiuige) rA@ﬁWWP Bodeye e bbndiatie EC}elc aefls & Fandin diseal qbgratory Techniques in
Biochd@a$ hhd/ﬁoz%gupzozo@ ByBridizeon whih ﬁ’usz@P}@EeE I“0ger@éw0 bifpriSalesR€hybridization

and thg %%a?e%? XF nuc%lc aci gss{z)f:s d§9935: f(?rac:tnegraq%?(g?,| ge n% d}{lozﬁsea?‘ec ge#‘ected to be about 5-10°C

'S car anol C
lower ﬁma et melaug phint §Fx) dorkiedsresiiid seguentepmt atdh’@e@ ficestrengtipH. The T, is the

tempelgﬁlﬂeu Qm@c@-rﬁeﬁfed bigiZ )é{'rengt[] §H aﬂlck)ﬂlcl&f @Mﬁen&&}cfoﬂ) as whek Byds, of the probes

e B 8 SRR e B P AU BT U L s
excessc@ ITROWM if dngradiesordchedd Heqelimium). Seingml rgdifine gy beghdsein which the salt
concelglraﬁ?dﬁﬁsc'les% %ﬂ AR 1|\6M\Q Godﬁxﬂgo , QEI ab&u@@ &211) 1 @}M MMmqgn concentration (or other

ample only, blo ectip
salts) zg @I‘-I g é)tt%63 ]anrdd]?ﬁ tengaeqaiﬂe 158'11| eas ﬁbogt] %Oégfo%/gl rﬁro?e%%ng %Wé‘mlted to, 10 to
50 nucle@td:s)Bad atgddBrbdur 60 ¢lfordeng trydbesHinclodif X8R litktddaw, greater than 50 nucleotides).
Strmngrt Qatngiﬁ&!s Hﬂy ng%lé Qéue%d%m.g Be Qﬁdnﬁﬁ Qf &e&ab%zﬁl@ Qgenf'él gﬁlh %lﬁmmde For selective

Protective oups In ani c nt hesi s hn
or spegifig @Spngzagathg POSKR G Sign3t %ay t legsg) tm%ﬁ I’o?tchgr?ugd optlonally 10 times background
hybridizatar Pefplhg criligefitabtidlaytion effnememcal benas followief 50% ﬁinyarmde 5X SSC, and 1%

SDS, %mugastm% a@lz fﬂr%?(r’i‘é ﬁﬁ%Dg]%ﬁba&?lalt 65°C with WS in 6. J|< ?,{agcg (?f"/?SDS at 65°C.

an e 0 enous po ynUC

Such yagkpa e be pasforted f @ 1ﬁsé9*§8d129b§é@°1f3 invfeqsertion, for

[0089E X@B @, “subjebte ad usb@ﬁe@e]ﬁﬁ—‘ refdré NG HdEAal, @rﬂsonfe-eﬁi&&dnﬁ@ts aOhammal, and in other
embocﬁugglfa et h%o the og totltreatmen% offelvatd oSSR econbi nant

0S The xo enous ’polynucl e8PT gE™, may be
[0090gibn ﬁ%tmr‘l @@St@@alb m@ﬁﬁdnte@g? taeadlypeptideghat nfap pe @%bﬁm@iﬂbf or gssentially free of
compd%r@sstﬁlt@omﬁﬁy @E&%Eﬁ&i inYe@JchﬁHﬁé’pr@t@m'aE‘ foﬁﬂfﬁ‘it@ﬁ’aﬁirﬂlty‘éc&ﬂﬁg environment,
er.ei

host 'Reduci
ie. a mt{Vﬁ %g f{il mr’sl}e oA B PR glgﬁﬁg grodlilcgd 8% nga Afg golgm)/nde that may be
substagi@itp ﬁcmd cdhﬂanautttarai atludshprefrraners of giots heuhe sy thay kbogh 30¥pless than about

25%, 1e§l tﬁaﬁ%bcfu?m ‘f‘egs tﬁz!n@ﬁ(ﬁt I%‘%j lerssetgéhca@&t I1 6‘% rlé:s the about 5%, less than about 4%, less
t er nol ec%u% If| de bonds, abl e reducin

tan sl e Py IR 2l e donGEoo PhIDeAD BGE T I GRAR s P When the
polypdpBeTox varﬁntrmfeoﬂpteaﬁﬂ)imﬁml& broddted by thlﬂfoyttcbil’sj theodroteid ysyt t@ipreesnt at about 30%,

about §§6/S tdﬁ(ﬁlﬁlo%? al:(ogt 1@%] ag&ﬁ" Ma/a Qﬁ)tum‘p out £ quuxeéj)‘J %ﬁg’c 2%, or about 1% or less of the

I one. e vari et ci ng agent's are
dry W@%ht 5P &g oWheeél@ PPipeplids Oﬁé%rﬁﬁdéer%?ﬁ i r@@ﬁ?}@@ﬂﬁf prafsed by the host cells, the
protelﬂi 88k gaeeht Hl&]i@h]ﬁ].re 1h&QB 6k aboﬁﬁcgﬂ.] HotiOe/L, AButBERMabhe e Mbout 1g/L, about

750my, ]? ansuftp&) i gﬁ?&%%&s%outjﬂ& I? abolr Al 5o g}Lhzi%gut%r?%%b or abf)ut Im mg/L or less of

al ni ng
dry weipliof Gpestls yhisolsebstentiolty nyrifies d@wpesndata@rectyceé bm g impthodg described herein

may hw {'yMevfepdf Qfelgastca(%\ft @(5%“3& le%lﬂ aBMntEﬁ%r ﬁSeﬁﬁQBou; o8] laSlkHsf db6l8 45%, at least
about F% g\‘?ljast altthut ﬁg%’ Pt lgastsab(élt é’e)? été?ﬁSR?B‘P‘y 65(}?_3 Iat lgaﬁt'\ék?# ’[’OC)_I qug)glcally, a purity level

of at lgpytiabputl Y 26 §0%.85%s aad mprs stiecifitalip alpimityllened of atllapt @rut 8¢5, agprity lovel of at least
hybri di zing of a nolecule only to a particular
nucl eoti de sequence under stringent hybridization
condi ti ons when that seque?re is present in a conplex
m xture (including but not limted to, total cellular
or library DNA or BNA). [0088] The phrase "stringent
hybrldlzatlon COﬂdItIOﬂS refers to hybrldlzatlon of

o o Y ™R I A - R I A o,
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tenperatures. An extensive guide to the hybridization
of nucleic acids is found in Tijssen, Laboratory
wd’e«nhms«ztunes in Biochenm stry and Ml ecul ar PCT/US2006/043472

1B | b.r;,li, Zzation with Nucleic Probes, "Overview
s 5@31% iRt g Pl pazRel deietine ey ippiiolsgpbeds such as SDS/PAGE
analysfﬂ URPL R, BEC dncﬂﬁﬁ&h‘ﬁe'lecﬁ&pﬂ&&)s General ly, stringent :
[0091],[ He 9 Itetnlrlosu%m ents mclu %%_IJ tblgnl%? Qo t‘non—m]tex'ff"cr(i:n(:gl o%\%&ent ar‘}\lon—lnterfenng

he ‘speci sequence
substltaqntsaarg @pqupq tbeﬁ y}@ld g@bl@@gp@pngﬁ_ﬁumrﬁ@n@nnterfegng Yybkstituents or radicals include,

but ard @d’mﬁﬁtai ] Buld, mdgrageti-og dnct@nlo;catan@ﬁgt ,-CPikox@NEL-Cy, aralkyl, Cs-Cy,

oL RIEERL O RIS PRER oot c.c,

akoxy@aflq Gefic ery?atiya&qquﬂ Cioviyermh Cielss atkbleulfinat, §e €10 slbreréionyd s(CHp e O-(Ci- CIO alkyl)
Whereﬁ rn@ %Qﬂ)‘in i ﬂ) @W%ﬁbsnﬁ%d gii;substége@ Aoxy, I?ﬁorQJllle Geterdéyflic radlcal substituted

N e T A
C(O)BSoCito atkylD) @Hs&@lﬂ, oﬁn@@ﬂ -NRppdaberyl, yC(@D}(futCu(hll@m -CF®, -Q(OP-Ch4, -C(O)NRZ, -

(C-C gé}glb -4l '(@C:f' L& ar912) NEBH Ed‘63é Qﬁ) ((@ft% \ brléﬁ ),§é (E éw élfc ex%mQac‘hQn is from 1 to

o ST B R b o s e ot 19 Tk B X srom i
precedhlgdhbtéﬂhdeﬂ@ﬂénﬂawlbctad ﬁdneﬁs grolronsistiGf B, 4104 od setiuipd & Sryl or substituted
aryl, og :51 1. %e%gessg%en@ 'oupls Luggl}eﬁgedé)? the c&l%n%r)naf {ﬂ@tﬂmﬁ Qormulas written from left to

eot | I ngent con
cght, Gt ERCP SR B FRCTRERY PR b elese At Youlh PRIt igfe Hitdng the structure from
right t6 148, Hor@Sanfphy Wdﬁequﬁﬂé’nt sebentive or speci f iC

[0092]{]%%{;5%91%) f; 1 %ldﬂl%t% ogﬁ gTd?calg E%Ll?(ﬁ%’[h@% agé(t? e e%&efter\péa to as alkylene,
alkenyﬁglgprp@]f.yieag, gtproaﬂgggrﬁytywl ycygqai/lthb@qwcyﬁ%@r 1 dyc ¢n@]nand heterocycloalkenyl)

can beCAB 8l thér® BBa aaay bf ;,Eou@§sefe@t|:d @am, nag nobidel @ B =OE-NID XN-OR, -NR,, -SR, -

SS 0
mlogeSy ity el s, Lo O Fod i pRh % ookl awor, aw
C(NRTN@/O'SQQQ a‘i(OBBO@O)ng@: hNB\%%zRe§N@a¢1 -§€: ipempybaredgifigofronbzero to (2m’+1),
where kP i ﬂs i botalGmbek %Qoarb@ﬁ athHRy i€ sudh E‘Hlﬁi@ﬁ EalOR 831y A AR pte@erd{ﬁh list is independently

as _use rei rs t n. SOMe
sleog FEBUT e SRR SRS e CURES A HENY SRR bt
aryl, ipdhding $uttroeligizd e krybfubdituzd tmitk 143, halo e swtatititehoromsubstituted alkyl, alkoxy or
ﬂnoaH@%PgrbﬁﬂJE&tara yf)?%&})]s \ﬂﬂﬁ & R'Qrou§§J9§ ta@a@ﬂe'd% lth\é sHE h&‘dg@rgatom, they can be

reféers to a ptide that b e substantially o
°°mb1%f§§%t%treat‘t°§enfaf°&f° fﬁ“néér’rﬁo ﬁre7nt1§ntteﬁafm&1 Serrsmle Atke &frﬁ?é‘ﬁ)'}o include, but
not beQimited b Srgedlididyt dnd t’rherpﬂidilmtfle]ﬁnm&% abaytl tigbuksivniof sibdiaubn; adeloyordinary skill
in the Qtft; @Ff Jnh&lgang [al\éj[ ﬁlcogllﬁﬂikyl |1s r?eant%o ﬁé&devg?ougs%uhaim% rcarﬂglsatoms bound to groups

In the case r econbl nant |
other fb%ﬂ hydragse igtgmps. sAchys tlg}tféﬁ@ft ([ingladipgbyf nq*rﬁvﬂ%l ts -Gy et -5 FEa) g acyl (including
but nof lirgied &f -@ICHL &) crt-e(O)@,0CHS kiddegikpr epar at i ons of

. h 0
[00?32 E,S?}é“?af es@?%ﬁh%ﬁxergﬁ %ntneécgtg}q é%) gﬁg}}sl ra?lg {? sulb%‘%usé?tg ?og &ryﬁ%%ﬁ l‘flteteroaryl groups are
variedrapthie gisefed fiorp Ot apeglingitedie-Qib o8t RGN letzh-éﬁ -h%‘agelt -SiRs, -OC(O)R, -

C(O)H%60,R £ EONRN ATT(OINRUL-NREO)], 6SIS-CLA)BR,, 2QOS,R 2HR-OPNR )-B&S-S(O)R, -S(O).R, -

a % nm na
S(0): pr'bt ern2 V\ﬁllf 1\9(?129 po]%lﬁl\b@itsgg’d)gu%?(ct/ ‘I)%ngﬁt’ afltgt ﬂ'rwg%f:‘ “foalkyl, in a number
ranging &omadyP Fecthet thigl nymbrd ataweh Yalpndehen thioemagietibessysténh endovhote@ich R group in the
preced@mstb@m&g)@ﬁ&lﬂii setbte 2Ry %) andh Q&éroa&@%ﬁrgrﬁiﬂ@ hgterc%gl%

3 ﬁlf— 4 e&bout 10% about 5% ? - Y abou ) 4
[0094L, faw PRt PORPOp P 1oRLBInG e (Rt HW%%“&F @mu? a%@ ypeptide ate
adminGetell ®. a2 pddtrarabitdie syfbtingfeptal didens® condidipn @misortidrgin @odmoius sufficient to cure or at
least ﬁaﬁﬁ%@@ﬁg ls%nnﬂt’crr&ddfctﬁ‘eddg%)(set tlﬂ&)rc{%p %I: c&lgllhbns 'Su hhaﬁl ﬂﬁo%’tqg ﬁeﬁned to be a

rese he culture mediumat a 59
“thera%%qatly ezf‘“@?ftve argQyBit and Wil deperdhon fhe sOYFFIEY and prytse of tbe/daseasa [§isereler or condition,
previod QBN ] the e heBIEHEMEE bnd réspanst to 2o @Rgd, bnd tB)jadpinek QOMPhdating physician. It
about 50ng/L, about | Org/L, or about Ing/L or less of '
the dry weight of the cells. Thus, "substantially
purified" polypeptide as prioduced by the nethods
descri bed herein may have a purity level of at |east
about 30% at |east about 35% at |east about 40% at
| east about 45% at | east about 50% at | east about

Y. Y 4 o, oy I ~NAN 7 o, oy I ~r—n o, g,

~—+
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wherein mis from1 to 8, aryl, substituted aryl,
substituted al koxy, fluoroal kyl, heterocyclic radical,
wanbsisdsug ed het erocyclic radical, nitroal kyl, PENOR2006/043472

. i@cbﬁ@%ﬁﬁlﬁ%@ﬁg%&g}%if%e?aﬂﬁjorgngoa?%%n(g) ﬁc%%eﬁa%ﬁﬁ?a’ﬂg lg%icl’ti‘)e’amounts by routine

experim@@@ion (28, 2 doGQSlationNR@ical g@D-bonyl , -C(O-(C -C 0

[0095]a|’ﬂﬁwegm Q‘%zgmg”']gsg 1o gi_'e’f to eltgé(r ctic anc{[ (g{he tic treatments.
)~ S (Ch- C10 ar

[0096]_ %'% TR, (ﬂ&-ﬁﬁn r(séullﬂe %}6265' %goffs 0 RS )én th%t ésCSﬂluhlle jngqueons solvents.
Linkagerofwatdr s¢lablBpolyne(s @ NpRypepti@f G MNREt, in clg@b\lﬁi@udunﬁ@(t @)tRiRRed to, increased or

modulath Gk WeRRife, S&' ﬂléreafsiae&eﬁlédula@&‘ GnelApGutib 'hKl@hfe E@ﬁﬁke Ro %@L&Qnodlﬁed form, -
in the precedin ist is_independent|y selected from

modulﬁtFpe m&nﬁgﬁﬁme’gn g}og{lqt?ﬁlgpbdpcah assgﬂqgw c%lfacgﬁsagst ‘?uflb % aggéﬁgWP and multimer

formaigdny hltefrd 8dshtsd bihdiige chltaedy Ibmdmg toa bdeasry inore Wheling partners, and altered receptor

dimeriﬁ“ﬁ@r? LI' L6, lctl 149;{019 UBR vleP solibRC oﬁ;ln%gw 01t Hl%} ﬁot %Vlﬁ%%gmal activity.

nem ca [ Or mu ertten rom ey
Smtab@q?@g;npr? mé‘ﬁ‘??o% £\ §ottlﬁéteq:ﬁeqﬂyetgy1pn§; g}yﬁté,mo}yetgylene glycol prop1ona1dehyde mono
C1-C1% uhcsiy drusmixg dérvadvesberbdd (de@Sibiddt in fUXSD Phtet iINbl FI252{7104€ which is incorporated by

ructure fr t
referencegjﬁr reugr mo o tgchQy &%ﬁ%{lem f%gg 1)%9%1 g)?ér?ggxlﬁt %olyvm ) ?o&ch,l polyamino acids,
divinyigfher Wekir @aydpagq wdﬁh@mxsprmyme@w@n@eh Sexrayr B éftvsives including
dextrah Q18! SélyptRylas g@}‘ckly bﬁﬁﬁopyl@ﬂek&w/lethylt}ﬁtcﬁfdg @bgoYRI Qolyoxyethylated polyol,

hepaﬁg,y %el%r(a)r%la l&rg%%n%?{ts %oﬁ:y a(%h%%érso 81¥C acczl ﬁl}?c%sercgﬁ%gel gn cc%fllulbse derivatives,
includipg r it gipt ;hmmalr ioegrythﬂf;ellglp@up@ gaéqog@!e@dl fellglese, [starch n@ﬂ starch derivatives,
polypéph&&tl%gralkﬁene o1 aml derti¥iies TR RcopoRes of PhRvalkyleRAbIPBRMnd derivatives

thereof m@@? @51 P%%( %‘Sdré%({i% Beta N%hﬁ(ﬁog%ﬁé’() R%a%%d the like, or mixtures

thereof. Fx@iRs of SCIOP2R sol @))ENRQ inclu@®RBORR not- 1{@Nked tropolysiyighegtycol and serum
albureh, USRESmbb ARGkl &fﬁt&%ﬁrﬁgﬁoﬁ]ﬁls&%%lﬁ%ﬁnylemgkﬁ) rmuet%sf hd lﬁﬁecular weight

t ot al nurrber of car

of o s PPtk VP ORGP R e e mare Aoty D s Fig 100000 D or
more. fThomvléchier wHightiqF fe@niyinstoiay $e fwday shoatg @MDa sud bisdui 1000e0Dapinciuding but not
hnute&‘[ashb%&d 15 é 0 B§t98 b%ak%/fj 090 B4 Y % béotﬁét dhof ba,t7o 000 Da, 65,000 Pa, 60,000 Da,

I nC

55,008 59,900 okl O o 01009 a5 6eRs ; 30,0000 1500 Byt 25900 5 1500 e, 10000 D,
9,000 WASI,106 Db, t7100@Ta, &|0ky/ ba, 58bKDX Y,00r D4, BD@aba 2800 Ty QEIONa, IO Da, §00 Da, 700
Da, 6@({ ]§a|1 lgé{d Ieag &}Jﬂa 3?%? QO%WQ aﬁd %O%’!apf‘n 8 er%crd%eqﬁ%eitqrgolgcﬂﬁr weight of the

be’ co
polyrrm i b%\g@@maba'etdﬁq %anﬂ Ao > 080 Da. &rsome, Pmdelﬁ?\é’be éhe &lepylas gyeight of the polymer

is betlvédh 286 NDl I and MRt H@Odﬁﬁ@aﬂtn dofe leMBdduchats, tdefnolB@Iar Reight of the polymer is
betweerbggoutelglob %a and Q{X) @ 608' llﬂyin sgrrr}éj rﬁboqn egtlgq € mglapular welgﬂt op t%e polymer is

I'Scus substitue
betwegtk itoft 5,090 ﬂllqemda ﬁhoqu,qoo @qd@rssma WGbOﬂmms tfhﬁemvlequm Waghk yf the polymer is

betwelmc'abQEcQQbod Qa hrlACAbE €0,0600b0 $n {oktfe | HhBlbdBenGAHhE Q&y(&hﬁﬂﬁ glycol) molecule is a

s 3P R IR a8 S g gy o nd s

100,000058 Jncladiok Bt yot lifritertloLth0AeP Bay©5.609tDak P00 &M, 85900 Da, 80,000 Da, 75,000 Da,
70,000 §£ &, @lﬁ)a 60%@)95? 000 152( 5@(@7‘89@5‘6@0 @an@b dob SED %@Da 30,000 Da, 25,000 D

mla substit ri bed
20 OOQPR’;}P ?Oa}?ﬁ &%?00 D&Pooélf’ﬂau%????af 0990 é’m 008:’?6 Hep é?lao“aqﬂg%Pa 3,000 Da, 2,000
Da, aij¥ 1000p Da.dfi @m¢amb@ithean dhamnaecsiel wdghed thert@anphel cliaindBS inBtween about 1,000

Da anld gﬂ%s%% cgz ome meo %?Eats TME%ZﬁcularN%tﬁ of %b@@% 919 BEG is between about

1 OOOQQR@}\ e@np;él qqlﬁad(x@rwbodlw{soygﬂolecumwalﬂp&?e-mched chain PEG is between
about-590OD Rand-25OI R0 Da. (sth MRS dimeMNRBERR]eculseMeighiNGD ti, branfRed chain PEG is
Cr 4)al koxy, and

betwef’ll'\l%buw?@(l?é%ﬁo ZP%O% a nunber ranging fromzero to
{0097 h@rﬂtseotmmmm@@ﬁed@m@malmﬁeﬁ ©€3259 preptipacony: OWER, HELE,ippripin chemistry,
biochSistyEilon B PR ﬁ&hﬁ?@ﬂn@piﬁﬁ&b@ogw NyithB@hdki8GEEE Hhrd dnployed.

i s i ndependently sel ected from hydrogen, alkyl,

het eroal kyl, aryl and heteepar.yl. [0094] In

t herapeutic applications, conpositions containing the

(modi fied) non-natural amino acid pol ypeptide are
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nodul ated serum hal f-1ife, or increased or nodul ated
therapeutic half-life relative to the unnodified form
woreealosd4esl | rmunogeni c:| ty, nodul ated physi cal PCT/US2006/043472

o3 BRSSP B U SRR, B v

polypebiidag amigrebgonto i@ mpedueiny eithei nfliba rfqpamchtireeds conamdldal tresped herein include

1sotop1E ?%&Qﬁ c%&ﬁﬁd’s Z@ﬁl&hoﬂre qaen{igéi to’ BB €atd @ ihe m‘?ouy\@trﬁﬁlas and structures
ol r or may not have its own bi ol ogj cal

ne
presenigd i Y1 n BEYBIREOTSOF S PSS AEFTAERE R S S Some mass or mass
numbel Hiffbrtm@ Grot@he apalicyredshyt] reasenugibyraslally foohdyie hityk.eiranydds \p€ Bbtopes that can be
incorp LOP !in?onﬁlv gl%lé}{tdc% &?&ola%d'e%og gsl &%Xro%ﬁ (.%Flell Q%ﬁ%ﬁebn oxygen, fluorine and

eri va Ve e§§:r18

chloring, spelyas ﬁ4ﬁ V\i‘ﬁ c‘Fr s Pn cOr por &t @él I%EFC?Vé]er‘Feéth‘B EotRigady-fijelled compounds
descrit¥® B&élﬁtf&@%djnpﬁ@lho}kﬁﬁﬂhﬁh&ﬁ eadphofieOlsotogeoduytvds Al lind C are incorporated, are useful

in dru%)%d/l;)r su%)sgrq KosueliRi Mﬁomﬁ Cf%ﬂ%?'subs%oyl% ﬂ&o&g Lugl’?as deuterium, i.e., 2H, can

el C an
afford .c{r@m @g@y W@Wps)re%pg]é@p gqeﬁ?ﬁr@@bohﬁ é’sk’rtﬂrlta,rfor eﬂggﬁler 1a<‘ﬁeased in vivo half-
life orekaﬁdea/ad;gigu@gudemeﬂwdl ng dextran sul fate, poI ypr opyl ene

[0099]gI Co'of th n%/ QP Xelree n %c? ﬁmﬁe u?%g%){lm%nae to non—na%fra(.i no a?ﬁs ‘(modified) non-

parin,
naturab @ml}as a@é Iralwped@@s am Iewstacf@hmpci@es elﬂg¥ yfzﬁﬂs:ﬂformﬂl%% gemmpounds) bave

R &8 RSB BB fHeMBhd &BBas niHEibal R Gtidttonted Diattébhed mlxtures can be

separagﬁ &t%%%el 18<ﬁv1<%jxélrc{13\(§)t§rt%?r€'egsgon%€ rqgg}%%fg]? é%slcgle%ein}/lcéuf)i&frences%y methods known,
for exghpje; by clagnghtogepliy\aad/¢r\frstiond gryetetfizatigno ‘p“mngm@rsg;a@be separated by converting the

enann@rﬁéln}f ﬁl\}!ﬂfé 2ldQ dg!stéf&)t%eﬁc ﬁﬁglr Frd Vi YR B0 dpPi8RRfoptically active compound (e.g.,
ol yvi nyl et her

tconey RSt BT PFTIRTOTR A e e digereomers o

correspdading puk@gnagiomers. lllisnéhSisodesy iedidingEeappdness, ofntomers, apd mggures thereof are
cmdéée{i &Lg,laﬁ qq&'cxmglﬁoas AGL el are not Ilm t ed to
y

'ycol and serum a] bum_n.

[001018 B A4itierH P’Sﬁnﬂteﬁ guhpdiments, Bmc?]ﬁwndé gﬁs&ﬂ]eg ggené(mcludmg, but not limited to non-
naturap) ﬁhiuylé atithy (mydied)| aps-adt)ralnamiigt yid ddi@epttdsend kapenwebghrbducihy either of the

I o) r
aforenrenﬁon?é) c)('rtln%undga%( V\g%ﬁ 1{31- k;cgeu\tﬂrr% d 6 ;%a&g% d (!l(ﬁjcghep éqg&hep gﬁlbodlments the
compqypds fgycabed 'hﬁ@n fiedludingd by nqw;ngm to gen-gafgal btéqn?, pﬁgﬁ}s glﬁ%lé non-natural amino

acid ﬂg@%é@ﬁ&t@ alﬁipﬁb_bl%en%@? priu@fpdeiBOst thel BoreREBodda cothpb@hdd)dirt @Ghetabolized upon
aamingeg ity e v i it R S oo B R g

2 desiBO BB Tecs & QOB DRBE DD EmRimets 219 00V eaetabelte(y gonpytural amino acids

and (naifle® GorPRuturaB SnidDRidPBlypep@ied 00 Da, 20, 000 Da, 15, 000 Da,

0] 0
[OOIOé 616%&% aﬂig %%8‘%13 dfgcrgﬁghw mﬁ“‘%%ﬁ uﬁao foﬁﬁocrﬁa%ing 8>6ns (also known
as polPagrpl8D Or harmaZ@@alDeecced@ifle 3Hs of500ndDgal DO addls anB@@dibed) non-natural amino
acid pglgpepg&s I@ﬁgle giglghol;@ nor-DuS0 BRin& AR hd B8R kied z)hcﬂﬁlaﬂﬁi 868 R1d polypeptides

mer. i s, bet vve n abo

may eéléfcﬁﬁ ttau‘gglere)(fél tﬁéome%/ ﬁreégﬁl}glecg wﬂqe o thf: R %Bllraé &Iﬁlrl(é?mds and (modified)
non-nyverhlgiatinoafid pdlgeppidésyprasented Serbie tinediition hi@u]bn 002! Baing pdds and (modified) non-
nahna@qg]ﬁv efkgl ?;ﬁeﬂa@es Ae&nﬁéﬁnﬁer&m&d LAR L Smnsoﬁvla@d qplv%g Lﬁg Ablvated forms with

ght of ymer i s between about nd
Phamﬁ%%ﬂaﬂmcqy@b}e Eﬁéventﬁ fich 6%“%%8&%@}4&6 ke, hTahe ﬁ%‘V@éﬁ‘éJPIaas of the non-natural
aminoMNEdidg Mihd Qlodifike) alnyaeY arhiso bad welgepwdo picsebted B@eiDareadld considered to be
dlsclog\ela%c 40 000 Da. In some enbodi nents, the nol ecul ar

ght of the pol ymer is between about 10,000 Da and

[0010&]bfhg>§e qf@rctg@(y sl in thy ago\ﬁlbreeqm;@mhﬁ%qqu of the, @)mpounds berein (including, but not

limitell & MdnSatidsl SRIEo Q¥ C(‘ﬂ{oahﬁé'ﬂ) |n61f=ﬁﬂh@al lafhing aQﬂ POGHRPEePQIdYBBEnts for producing

eltherbgtﬂ%e | eenge%tlbog%d c\%en%gﬁasbgan €xi gﬁ%\z%]ﬁ?e%m%%%og Eﬁ ﬁ %ﬁ?%nenc forms are
considgret] anprt df itheicoramsitians d%@@)@m@el@a\lsog@r GO0pEe! Cn@@ie@(f@’mﬁ)af any compounds
(mclu@ég QQI:Qlo%ute(gg mQQIQmM amif® acQQ Qm%ﬁed?gyngl%a ino@eid 8&%6@68 and reagents
0, Da, 55,000 Da, 50,000 Da, 45,000 Da, 40, ,
35 OOO Da, 30,000 Da, 25,008 Da, 20,000 Da, 15,000 Da,
10, 000 Da, 9,000 Da, 8,000 Da, 7,000 Da, 6,000 Da,
5,000 Da, 4,000 Da, 3,000 Da, 2,000 Da, and 1,000 Da.
In sone. enbodl ment s, the rml ecul ar wei ght of the

o o o o r-\r—r\: 1. . I A NN N o

I
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i sotopi cal | y-1abell ed conpounds, which are identical
to those recited in the various fornulas and
W(SIZ(FOGA)SMHXES presented herein, but for the factprttEs2006e:13472
o R € ¢ i €. r

f‘;:)rpr!o """ % et ’Bmfr “?ﬁiﬁ'l%lgl} gon? G e e)t%re areaco rgep:g\%/sbanlg ofte c%%gmn%ns described

rom t m c nmass  or
herein. mMass nunber usual ly found in nature. Exanples of

[001031 SHLORGS éohlﬁ&un&‘s%rebﬁ(uidﬂ&ﬁ)g’ mr@t Bditddnb ao;mexap B:@iSE Bdids, (modified) non-
npounds I n¢l ude isoto

natural ATRp 6‘@%]?? ypEBPgeﬁ é’l"fl rquFrﬁsofP Rﬁ%du%{?ﬁfl%?{ gl%e Q‘grem%nal%%gl éomp&tﬁds) are acidic and
may fodhla sAIB@jth 1 4@rmaciNcally 3@eptdblFati®@h Somd gf-the g@@ounds herein (including, but not

limited Jg i@ne&%&a Gdho aggsr krgddﬂied)srgh Qi SIeHndide Acﬂb&ﬁyb&%qdeg Qﬁ@ﬁbﬁéﬁ*§ for producmg

AN RGN N A —
acceptaibr&Caﬁlbﬂ QYIBduetdsalta meludiseediwdlts iary vdthingheasvdgeor the \gbiiopitigne described herein and
they can e?ﬁregp%reg {)3? éon egtwnﬁl %th@(ﬁ%y écamﬁy rsmg €dnbe 5}&{%&%? UJn{aé}ng We bdidic and basic

suc eut erlunlly H "can afford ¢ Joast
enitiesg BrcitF A BV eemqu@“%lwaﬁ gaé%e"PSe@*‘ti‘F‘l“} M PR T@?"é%{?de‘%y using at leas
one of Eﬁsiﬁﬁlb@ﬂng %clﬁlqaebi ﬂilirdtlyn plfeﬁﬁna&(naﬂ’[hl agon-Rdvesiadspaed by filttation, evaporation of the

ife or reduced qui rements. [0099] Sone
sovent) ?r lflﬁé iote O{adueou S Rer f%ynﬁ'?l&nt{: uding, but not limted t

(00104 Srksrit b, s (%e@@%ddmewdﬁ’ fqneai} WilPAEERTG AEfs S%aﬁbydmm"m acid,
hydrob?(ﬁlrhé:l 20 kY RBP L @Fricald, frospaltasidf 4a er l&dl.lﬁlfﬁgleéwﬁﬂ']ﬁganmfamds such as
acetic é(fl% rpgcfpg)%]g r!lgl ’fqﬂle?%gl? eai%g r%a(gp)%ntg%eproai\o/nem (%/ 'Egr%u% afid C@mgnamd lactic acid,
malonid iagig;t secciimeids malidj il weloimeiil.umirietagidetarizsig ﬁ“ée‘”@‘eﬁ%ﬁ gengejc acid, 3-(4-
hydroﬂyﬁgn&yi)lnﬁioﬁc hmlcﬁﬁlgﬂ@lam@“ Asliei eRMe hethaRsdihec Bagi Shatdsulfonic acid, 1,2-
ethaneﬁxa.]lfloég(ph ' -hygsgxyetﬁ?nsw&?nb glrafé%ﬁgeenrz]é%leslfo am& Qn??h‘%ﬁﬁgn\éﬁlfomc acid, 4-
methybicydd-[al2]2]azeit-énen-carbnalivt podreglscobarionio eackle plalr-gp@ﬂerﬁlg;s -(3-hydroxy-2-ene-1 -
carbo:égﬁd’la\éﬁf ki H&ylb!dﬁorﬁ@e@ﬂlt M%léc@hc%ﬁtt&ﬁﬁy btﬂ)‘l&etﬁ acid, lauryl sulfuric acid, gluconic

tereoneric m xture ghca %,gitlon

an a ri at
acid, g(ljm‘b%fdlv yyd%mappéhotsd%dﬂﬁ eancaz}cyoﬂlbﬁoslc acl g dqll% like: 5 salts formed

arati rf
when inhRidid ipRSdn@kee@itia s pand coﬁmmﬁretthen § réplacgl by 2 hy.‘dl’ ioh, y.2i, #mppfkali metal ion, an

alkaling hegrﬂi 1%9' o\flag lﬂﬁkﬁ%%&% S GRMRLSs kit LD @rg&ﬁ;r 265 RORFH:HI or4ticBhases include

I somers, |nc

ethanolrgnst é}e@wimgl gﬁgmo}a%r gomeébﬁﬁunﬁ,l }gtr{}ﬁﬂg%luf%?ee 3pd e like. Acceptable
morgaﬁi@ Bakdieded Bsinpanyd-afidel heiatHyposidd, petmsing dgdrexidosddium carbonate, sodium

hvdr 1?61 and'?n l]£(001OO] In additional or further enbodi nents,
s a1 fipounds descri bed herein (i ncl udi ng but not
[00105]; Im;hogld bp ondsesiond thetr nteferenserio agel gglude(s ol asldltlon forms or crystal forms

thereofl ‘Bﬁ}ﬁ(ﬁﬁ&l&' Ecﬁxlateﬁm pe@m&ﬁﬁsdioli@deéldbﬁlﬁfh et Sst@dibricia geiat-soifiddmetric amounts of

a solv%g, éﬁ‘y nf%ﬂg the r:Process ofo C&/Spﬁlf ti01. glggrta I 0 W}MAQ %ﬁenq}{e%olvent is water,

or aldobldtdsesre e‘wbe@hwhemﬂs sovng ie aepleolinBRdyrepabie rinchdel tisefifprppt crystal packing

arrang(eﬁlghgsj UId{hQ gam(b E'lteméﬁgt cdrhpmn‘i(ﬁdoft@c&%mﬁlau’bﬂ&lﬁdrplﬁmsﬁhﬂy have different X-ray
Cl as

d1fﬁa<§1ﬁﬂ pla%e e gre(% ¢ ctﬁa::] %%E@? :?élrn%,l ?ﬁﬁlgb’n %?r eF]s cgfotalyﬁle}% op ca and electrical
propeaity Etetily tahdsvbililiyo ipumnfakadrs sckeasitest mbypstallizetign g@‘@pt, rate of crystallization, and

& Aloidinte N€Ed tO produce a
Storag@gemg%lglﬁl{e@ &aqgats%agsl t S2‘1?1g’useod t(I)1 eroduc

(o010 xRl B PHECPASFY B ey PGS "GP GRrora i e te puposs o
descrii)idg bitediscking déti dkingpiea the @ 3mtisnpd tsthadosRE thatvege described in the publications,

Wthh rm ﬁl%g luLe'éi cogl];eptﬂ)g i %}é lf)regf{nﬂ%‘ si1fBe dc?ﬁbéﬁ§on§ Q\q o(lé@(gxhglé th)followmg patent

nat ur a am no acl %f %‘, s;
aoplioyeanh s dirlered o friraeTitshs CGUSTHBHEACHE ?P’ﬁ?’ g GRG0 6063919
60/696.968; @b/755\439X40085711.CE0y73%, 68l IRz 0or; 168/7436048,060KB40589; BI#313,956; 11/313,306;

and lﬂg#yiﬂgt'[@F g!%bh(gﬁsfxﬁ Q%%:se Ce?enge{ g aer Fo(iqu ?); %%] Sﬁ%@%&r }g-ro?Io the filing date of

the praswitrappliggionl Noting pept isdels. coqs]queg ohan aglmsqy@tﬂla@)ﬁlg inventors described herein are not
entitl QAN sk G d1§[951{?9byazﬁ+ug§fpﬁ%x(em lof fo£hy oth@feasdalt ur al

am no acid pol ypeptides nmay exist as tautoners. All

tautoners are included withon the scope of the

non- natural am no acids and (nodified) non-natural

am no acid pol ypeptides presented herein. In addition,

the ~non- natural am no aC| ds and (rmdlfl ed) nonnatural
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consi dered as part of the conpositions described
herein. Also, for exanple all enol-keto forns of any

weomposads (including, but not linited to non- PEL/USZNG/043472
am no acids, (nodified) non-natural am no acid

polypeptldes and“ﬂ§§§ FREGIPN OF 4l HCUK Pher rifie

[0010‘@ ﬁ? %e?t%lfug tsltzt(l)l dl fc tgen’{%%ggsg%é és"%?t‘? Iesn 0 :]Igrgsl(grh eﬁtg%s 1&%% %ﬁnposmons may be

obtain@ohyeretoknct tmethe &¥poing deailad destriptiqy th%f Iseiel forfly illupjepfivefgpbodiments, in which the

princiglds Bt i GhethBdsNQRpERIoH, advicedin Qppatusks are (iBAY, fahd®@3 accompanying drawings of
b hnonnatural am no acid pol ypeptides and reagents for

WHYyr oduci ng either of the aforementioned conpounds) are

[00108i JlGli t peesadts nqaychfsrg:mq] rgpreseitdtiopjof Wlearebhqyphqm@é lggrtagtaqispe}yzts of the methods,

compdditibfs Q&ﬁ@leg arﬁlqgclugﬁhes é%ged%greﬁl he conpou n ds herein

cl uding, but not a
00109 g AP e Y a1 B L AR RECAE (P op S B gigeton of s
108 usingd Krieaggfihciofabkydpxygeticd B lakdr wéh difffrent jpolar ratios : 1) scFv:linker = 1.6:1, with
acetic %Sfcggz%@% sbm%rm%ﬂqge)hc ?tﬂazﬁg p?%FG’hﬁi@td— 2.4:1, with acetic hydrazide; 4)

corailn ) orma sal p ar eutlca %lmk
sV sptlab| el O SUER lehrre! PG L dinkeer
[0011HIERGWS tphisditst h @osape afamplhef QOSPHRAGE emdysid e&f@pﬁveedF and 30 K mono
hydIO}Ilnggatxri’neg’EéQ%]g%ggt%ﬂ IE‘%F stQﬁar@ Bﬁ@é‘% Wé’scﬁpﬁkc@ni) iR Qéhdard 0f 20% starting scFv-

can repar :
PACF;GRythe oA gf YOpfestasiink gt ER IR panes mitgesy pfgrde PG =
1:3 wRKHEOMS hydd e, 26) SR PEG G 1: PRt d0ahV1 yicefi€) bgigidide; 7 hFuAEG FHE without acetic
b sglts are recovered by using at |east one of the
ydI
40t | owm ng techniques: filtration, F]/Erempltatlon wth a
[0011Ki0FIGs 6| pysvats § aPi-bwitic Bymple | of r2afPHRACE arbsis atfi SHY-RIFE (e 30 K mono

hydmwnt{@erﬁm c@ﬁjugahcﬁl %ﬂﬁhﬁ‘e@eﬁﬁcoﬁkfcnt&ﬂcbiﬁﬂu&nsm}dﬂfzﬁﬂ NBscFv-pAcF:PEG = 1:2, 5 M

acehc(l}érgfpa%% I&%% ¢EF; I[E(()}Ololzg 20$ frnl\& Se’\ée c \%rlc%r E‘Z%&Q n§| v n{%AQ% IPHgg 2, 80 mM acetic

ion salt’s,
hydragidec #) seRy-TYRIPIEE il Griiogectie hdrazifiy é)rtbdmtamlﬂrct:ofé%? 6FFv9AtH Brihecstandard of 20%
scFv- dﬂﬂﬁg&&ﬁﬁoggmg$dQQQaphor|c acid, and the like; or

oSS A PSRN (SELH  PUCD. 85 5Ll RS e mois rcions
synth@ed dekerighl ygeh.i ¢ aci d, pyruvic acid, lactic acid,

[0011 %I%ndi ﬁes@xﬁé Frons %Hﬁ‘tﬁé @iaﬁlpIQGf | ’SDglﬂﬁGﬁ a@a@sig COII%IIH‘%HZ& f&htfhn of oxime in the
umaric acid, tartaric acid, citric

presenge P@lffegent a&celwaftg&%élﬁrfw fTBs@ﬁngétoéheggqurant&uﬁﬂeéH)]FEG 5 and the last lane is
a confidl keilctionrmitded sbelemrad d, et hanesul f oni ¢ aci d,

[0011%} ]E%n’?%x 1&%) 08 hﬁﬁ‘t gexa glg of ngggéE %ﬁéll}fs@ Gftﬁe (,%E_]{léltlon of hGH-pAcF with 30

anesul Toni benzenesul foni ¢ i d,
K mogotw@pwﬂaﬁqg]e SRE ayithresslepntsy & F“Hl 2041_) hGH-pAcF:PEG = 1:2 with accelerant 7; 2) hGH-pAcF

PEG AEb Ryth bicélét&ﬂt o0; Bﬁm(@l 2 BPEG 21 2ne adcelerat; B KGHl-ip ScFREGH 1:5 no accelerant.

[0011%1 1:1],‘(‘30 Qeg esﬁn gn:%-hnht(r% %xaral?le of a LCMS Ianaly51s of hGH I1ncu‘t>a’ced with different

-rn car boxyl |

conceatritigys, of accfmerﬁ yicpe bdieaiAt: & i ﬁCMt 751 X YAPF epeeumof BEH gyithout accelerant;
C) Maﬁsﬂeéu%)bfmﬂ wlﬂam&ﬂmaoa&érdlt ack@athzigsul f uric acid,
[001§Lﬁﬁgglpﬁgem noa ~li tiilltéamlméﬂes ot" g{celﬁ%ngsgﬁ’lxtycgg %hg\ 8'11(1: gg%ﬁe%ods reactions and
smmkwwbwnv@ﬁmyalts fornmed mhen an acidic proton present

[00117 P Ffd1 @anﬁge@tﬁta n&pﬁmwgacﬁ‘dntohﬁﬁmdeﬁ(efoﬁ@&a&ﬁ&ﬁbdglmy(ﬂoxmiﬁlﬂlle in the presence of

tal ion
o oo AP RO BT RSB L U GRS} Bt i b e n e
methbB SectiofCme pudbdegdestrifattiocinbases i ncl ude ethanolantne
[001% %fCh ?pfy 1%5% Qﬁon—ll‘rﬁlﬁr%tsgtao@ Qinﬂg'}n@lgs fol £ Pb&RI Q%ﬂ‘&nductcd in the absence and in

ucam ne, and I'ike. Acceptable inorganic
thePE%@S)fYaﬁe‘tsaﬁféleraWtﬁﬁ‘%‘B?ﬁhﬁﬂ?’&r oxi de, cal ci um hydroxi de,

pot assi um hydr oxi de, sodi um carbonate, sodi um
hydr oxi de, and the like. [00105] It should be
understood that a reference to a salt includes the
solvent addition forns or crystal forns thereof,
particularly sol vates or pafynorphs. Sol vates contain
ei ther stoichionmetric or non-stoichionetric anmounts of
a solvent, and are often formed during the process of
crystalllzatlon Fwdrates are forned mhen the solvent

. . Y
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applications are disclosed in their entirety:
60/ 638, 418; 60/ 696, 210; 60/638,527; 60/ 696, 302;
wWoG088M4105; 60/ 696, 068; 60/ 755, 338; 60/ 755, 71RCT/US2006/043472

60/ 755, 018; 60/ 743.041: 60/743,040: 60/734,589;
11/ 313, 956; 1HEPILRYRESCRETIQN OF LA VENFION
publ i cglt’ ({ws d| scussed herein are provided solely for
their discr'ésure prior to the filing date of the

[0011Pk Resently, aapipliiely ateivopchnqlepyhinribe preiciai saieiess hag Hom tepmtsd.r whidh promises to

overc@fe ﬁﬁnyaM§ Sibn@ftiohN @dsoctaRt iV 8RRk Sic dﬁﬂﬁif:itf@ﬁdofhﬁﬁt@iin@ Specifically, new

comp%}entbf;alve ?egrfna%leetél Iji eﬁg%]‘é{gte% gt ed %uf? ﬁaul}:%gr glgrg)g %%éﬁr hza coZe (E. coli) (e.g.,
L. WPESCH], rpzppmmws;mg&pgmw S;ﬁ(:clye;[njzcgsr cerevisiae (S. cerevisiae) (e.g., J.
Chin &2l &oRhcd CIo 1 %@7 @005);1 QnlB Bl UhBR4 AB glcélgdfﬁﬁﬁ @ﬂ%@n%al&ﬁﬁlo acids to proteins

resent nmet hod sitions .
in "”f"efAe Parbe o 8% ﬁ@“‘? d’f”tﬁi)\r)rap ‘ﬁg‘m&"étc&?ﬂiﬂ %“6? |°’b$1°g?ﬁlci1 H%?Pemes including
photogftity 1§bels brd phdtbispsterizble weine adidsophoerrdsslinking amine odids (dae e.g., Chin, LW, et al.

(20020 BloD Nl 254, 8fi. ©8. %il'ﬁﬂﬂﬁm&%{m%f §{wonRsal %&j £8sh eRgh soc. 124:9026-
paratuses are uti]i zed, t he acco

27) Ko 2 gedsord gHPEHIG %5‘61100"8]‘15 hﬁvebee& Hﬁ?f%‘gaé?ﬂ Byl i pigh ficeliy o
proteii€if IFe®E Aliddh ya@an okspbite tortkd @ibkaiaddn) PAG fusityethik kthod@BPe SteSe.g., J. W. Chin

h
et al. c&OO%? ﬁuﬁggpggég?r%%lgﬁﬁeégﬁl %&z §%%(_)g%ida:éﬁ%o ggted léys reetlz?regce in its entirety);
T W. (- & r‘r’n@ 15 E08npERsmBioChens BN PAGE LA EIc Y8yt reffrence in its entirety); J.
W. CEih,@pal (2002, PRAS Ulifed ISR&E b AfksicDF9:13056M 1d2@8mwﬁpoﬁg=d By feference in its entirety);

and, Jjjlqy% gc ﬁ{] 8;%: Iﬁé ! (1’2&%? r(ﬁ‘)lxl’}{l m nel Pﬁqimcor&ora%ed by re érelice in 1t% fﬁmrety) These

studieg hese ﬂmqq%’geé@pfd@s pg);lblg éq:v:lept}vglp( éli}d reutipely mtrmupqqcha@@ghﬁglcﬁonal groups that
are nb\f}’idlﬁrﬁzih @fbtems tﬁat S&Fdheﬂnbﬂiyaﬁert-to 211461 khe Mh&l&laﬁgﬁﬁﬂs Gfound in the 20 common,

genetﬁéllp—enc de dmng% acl I.ge L nkelr x? afids)wantdhqgal{lt lﬁed to react efﬁc1ent1y and

i nkKer = ace drazi
SelecwlvmfmnSPE@CQVPlpménkagﬁ[SOOMO] FIG 3 pr esents a

[0012@P@hehﬁc@‘ﬂ flirlcfGhalSXAPPhL foBd i8 thoRumAFR.ARA] MHids cbonyl groups, such as ketones

and a%hygeﬁ F&ﬁ%glfrglg%gro%gg/ Yo oﬁx%la %éplég\?eagcggvﬁ aﬁgﬂgjc?]ﬁ Lglrc%p such as ketone
and atttayota faim o frela2idly Sdbkerdxinregths RvieAberoxgiminheitlsd @rtdeyl drogf) thus provides a
meang-glf ?uﬁﬁe@ﬁﬁléﬁlaﬂﬂ %nﬂléﬁlgl’ anﬁﬁo aeid %My{? ﬁ-ﬁes Oke I%n%ﬁtl?lg g}QimgMof such a pairing

aceti c hydrazi de; sckv: PEG :3 Wi thout acetic
ISShoﬂ’i}B?l‘é"%l de; 6) scFv PEG = 1:5 vvlth 20 mM acetic

hydrazide; 7) scRy:PEG = 1:5 without acetic hydeazide.

[00111] FIG 4 asents a,non-limting exallo a

SDS- PAGE anallysils of* s@fv- fAcF—and—36-K

hydr oxyl apbtie PEG conj ugati on with di ffepen

concentration of aceti c hydr azide. 1) madv- pAcF: PEG =

[OOIZ%F}.\fdr exatrrgi\/l \%161& elth%r a (AI 35 62igty c\éi]::%wi grﬁl% g &Eﬁﬁra ¢d mto a non-natural
amingysisiroepehied paiztoded wwla a ey ﬂpmmamenat afhet ngmban 6f theryeij the non-natural amino

acid ﬂ%}&gefpﬁge' cﬁlﬁbe ﬁﬁ)}h&lﬁlﬁe(ﬁ%ﬁﬂﬁ’&%&er@ fia fhﬁ%h%fi%ﬂ %MGﬁme Bbug. Iﬂﬁ)ugh compatible for
e Stanaar

proteléx S\E\c}tm %\%eﬁmn Te%cgl étj% sﬁn rg %xnﬁer %glgﬁ?nszeaﬁ%% nilalyﬁ‘? %nadﬁ éno(r)e/efﬁcwnt which would
allowefongrph@s fafhe ageeé lomrzantognts dfatactgmsent eedups ¢ tipn tof theion completion. Therefore,
the dé@ﬁ%ﬁh%%faﬁa@éﬁ%ahﬁ@ﬁg@ﬁisﬁﬁl@t heses described herein.
FIG 6 presents a non-liniting exanple of an
17 SDS PA(ﬁ"eéYl‘Fé’l ysis conmparing the formation of oxime in
[00122NBigyé & Seehe embddinghinf dfathe fimpadtided, @fetbdssihd tebigiquantat Atemperibed berein. A
[ a §snes ‘ 4 Go

LR bt K1ELASER SHa Tl ol Cop bl 1o o
OXimg-GRg AR cqnppemdﬂﬁr%@@w%@n@% e opd ipghglesenapTal agfinogsids, polypeptides,
ohgoﬁ&&tﬁ&%ly&lﬁﬁ |(i)iﬂ1ilcﬁ1g®§1 Wﬁ:‘ﬂ&" eﬁ@[ﬂ)jlelb@@tpb@éihy%ﬁme Qﬁ&)ﬁ@@&téﬂlﬂc& groups, groups

compT 1n &%r % %org%yang rglnna thgrce% é acr%see t L{}Sa{c]) Lér'_i[%s gunffrous examples of

grouns’E@npnsmg Furthprt ﬁﬁmﬁe@bﬂyeifmhyd@@ylar@ye ch»@impg\@mnvm mclgdee ngygnatural amino
accelerant; 4) hGHrAcF. PE® = 1:5 no accel erant.
[ 00115] FIG 8 presents a non-limting exanple of an
LCVS anal ysis of hGH incubated with different
concentrat| ons of accel er ant acetl c hydra2| de A)

b oa M = A A oy
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[00117] FIG 10a presents a non-limting reaction of a
nodel ketone with a nodel hydroxylam ne in the
WQ @S Oaes of an accelerant to form a nodel oxi PET/UFI0G6/043472

o, o 1 QD 0L on- 1 imti ex f accel er

56 e SR e e O RO G e oLy ML gt Boeod. reages,
linker @GR/ grb).@d cd’m@hmg’]ﬁlrﬂieﬂ ﬁﬂﬁ@]lahﬁi, @d bibiprtiessathdr®f;ghe present disclosure provides
nmnershg %éirté}i@é gt Qrgu;g %Lm& in@%deWE: HhBbgk ﬁ‘ttyf Bl camtmgﬁtmlﬁ &b @A includes non-

absénce and . in presence
st R RABBI B S S BHEY G LB RAP DD #ompl only poyctylene

glycol Dirsaants Pl icaNsréolps, Erdinpsl ddMipfisTdeCirtier funkivihalingl uod ¢optinpt®Os] hlrpof; the present
dlsclos%ee p?orx]/'tcﬂey i\ %[Au &Ilrh le%loy %ﬁ%\é\/csrﬁ;ﬁﬁﬂghjggéf ftln,@noknfy RS ok @éa&on mixture of the

ences rom ses to overcone
hydrorwﬁnvezspmtnh@ qommwchtqddtfscaét’g% SN HPPHIL e prasefiprgnt, wherein the
acceleﬂﬂldlhaﬁ Ia€ Bhst @RS ofOthe PINIGVIBE PSperEEe@) inceat |t1)é rat @fVreaction between a carbonyl-
contaifiy ”‘g%ﬁgu% qu]a}eyﬁ_roxy?arng e%?%%@mé %&gﬁgﬁd% thﬁ oy ?ﬁﬂg%o\{lﬁﬁlplgtc&?pound where
the inqfeasegin ratelis re\;\ﬁwgo the;eac@pn in ﬂ(ezg@gg: of &g pesierant; 2@2@\7@9@3 mtton energy of the

reachtﬁﬁ)@t\%aﬁa SR y&ﬁ&n§@&ﬁﬂbﬁ%ﬁ Q&y&&fyﬁﬂn‘é-lc@ﬁuﬁr@ compound to form an oxime-
Cerevi Si 301

comaig S PP A Oh ST b BT AL B i e sbrnss of e
accelernot {Q) attcreps | theayitldh of @cixiise-qontaiping terinennd; frpny fhy @eact;qn 9f) riserponyl-containing

comchtfld B Moﬂ@anﬁ%'—%an\ﬁ’hé J@)nlB&iﬁ@ | wHe R ¥l thse 1rpﬁélt$ Is @&dﬁv% the reaction in the

absencg:,ﬂci‘l t%’nlifg%?lf@g;@? %‘%%ljtﬁeeteg)%ﬁr}%%rlél glﬁ 0 Q%t rg?né% ntlalg.%crv n1)(mpound reacts with a
hydrogianie-caniitisg (oseend ©. fg'zrtan@djmn—conﬂan’.Wg co:e]pougi whe(er@@@):rease in temperature is
relatlvE rté) Qhe r\%k@ﬁvé/n m'%l%ai@sen&%céf thé-%c&léant 9@) ée%@gsgﬂ%%ecé@ﬁgf to react a carbonyl-
Contalaﬂrg comein vight deé%tné%e °°&t%fam§ FERLy PR g opound, wheri
the dda@ase i@ irdlgins pahatatorehfthcibemtd of aaniiramg (Th dehxeyh the amount of reagents

necessfata/dtg If$11t113/an leltng ﬁm[qg:t)rﬁla Bh- ﬂaEnaEamﬂﬁQ ladia Qaﬂoef)tﬂ% ﬁ?@l@éﬁl thd ecrease in amount of

onse er co usi n

’ reagetfieip ﬁ‘ﬂ@’@? @W re@é@ méwgbsencg og\fccéﬂ'lalﬁ (g} degﬂease thf %@deucts resulting from the

reacn@}DUfr D Adrb@adl-dol@niATednipeaid ﬂ]ﬁmh%bxyﬁﬁlﬁlb-eﬁrymﬂl%%oﬁﬁﬁﬁd 90 2ofm an oxime-

contal nC Or u(?nla,at h(%qe gﬂ Ter{;ager 1?1? %)Brﬁ ucts &relﬁtﬂrglt éﬁé r)Qc%o in e\tﬁgsence of accelerant;
(1) dogsg@i regeBoly derteon i SFBTEEGYe pamelpmeds updrroing aremrtlerfetﬂyl)g reaction in the

presente oy\én g@bl&am @dxcepling, of &Qﬁa)wheRNﬁeSprHsi Gﬂth&rcﬁttﬂﬁ i0fo destroy such tertiary

structtiﬁ{:sg (1)6??.{1 IbF %ﬁp?}j’tedo é()ﬁraan I ncor (%gpaotg néc% de (5) giteblitf "he reaction of a
carbo@iremtait@gneampound 1with] a (hydremlqmre&t)@fambg/ cprettoemde rI@ @ fpfhsrt gbodiment, the
accele@a@tt hak §$n¥ bf the”ﬁﬁ&ﬁen@&né@r@%rﬁ@@bﬁn&iﬁﬂ%ﬁfﬁtﬁ&ﬁ%efeﬁﬁi ddsdribbSherein are tested

AR IR A I AR T M —
reactifyr dhbi@dteristics (dpatyiclir o oxime-nintadidgycoinpreind) cerobedintherydptimiaed by at least one of the
follovejultjgn ((‘4) 'VQ&E‘L}; ﬂgra%% of Qééagaﬂt rkb} l;bgyt.ggoth@ Qrmpwf carbonyl—contalmng compound (c)

‘genetical y-encoded am no aci é "nat ur al
Py ﬁt)hyélﬁata%wlsaém%ceawa (BYG i FEPEIET VA thg fgpotion, () varying
the pB @F & trdavtidh,yand (f) T@yinp thd siblest it cie ataetivh nhiktmk s@ptisnally, @AIRB] accelerants are

testedq{] ?ﬂ&)%!tzei }é&ﬁgﬂ i%H ongc[r Qg’le{ﬁgﬁ aJdQ)Bﬁﬁiizétl&l &Jﬂ? ar ?JV&EE@' or the selection and

aclids i1 nc e carbonyl groups, such ket ones
opnn%@nétemlg@gted By 1teﬁw? @i}yqna'ﬁ]perf:érbgtry&?ﬁgmmﬁcompound and the hydroxylamine-
contaldihdr @yduadThid Gedd®d @i the I‘p&%tés ofht Rccale@@rtb Al the) bamP c@tiilng compound.

Optio%:ﬁlylgﬁe I(J)r?qeﬁesg QP the reac%hly C%orecp f) am%ﬁtec%ona%i%]a\tllse ln}éluﬁl%% 9%/ g/ay of example only,

chrongltqg@pl)y Ih%urgw@vqlﬁ%compmérpgulﬁ@rﬁofq}bq 1qastion of a carbonyl-containing compound
and afh'?(ﬂ'%y'laﬁﬁ}élcbﬁdnﬂ& c@@ﬁbhﬁlﬁh 'ﬂ{e%kesé:ﬁ@a 81@n Re1ar & P 8P Solated, purified and

charaﬁtngZS%ThB Ia%c{erll&r}alhn%rf g%( gegave? u%?_l&%—c Ig{?;&ln mlp%i Ey a variety of methods,
including yevay af éxgdplosalt @mitos imrpicet tychouquea chamigognaphy, grembrpneibgsed bioseparation,
eleCtIJOH'B{%Elp ‘Bfe%l%ﬁod dﬂh@ ofimé] %faﬁ]ﬁltglé&ﬁﬂ uﬁf@tgﬁ’latﬁ)ﬁ'oqj %{bmttﬂeﬁgf Thus, in one

and réacted wth a reagent that contains that ot her

nmenber of the pair, the non9natural amno acid

pol ypepti de can be functionalized with the reagent via

the formation of an oxinme group. Though conpatible for

pr ot ein functl onal [ zat| on reactl ons, the st andard

Y " . o o o

- g,
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[00122] Figure 1 is one enbodi nent of the
conposi tions, nethods and techniques that are
walewacisdiegl herein. A carbonyl - containing conpomﬂﬂUBHmwmmwn
r IS}& R ARE) th.a h X nt ai n
boI g«%ﬂ% C{ dr rﬁ crcieq%rgt(n\{\g rr(éancbg r{ IX I <|9 nry vacuorrp cﬂ(l:of ox.llrﬁe contglmng material;
howevcrambdnnrwlmbecbmnaﬂ dascriggd baeip dmelceiemts epe}és reppoYrd HEiRg fog or any combination) of

the af&éﬂeﬂ&néﬁhﬁ%ds ps@iaﬂcﬁ%m ﬁﬁﬁéﬁor&héﬂ&@ﬁﬂd@leﬁx@\tal &8 8leasPny ARICKime containing

(inclu | e only polyethyl ene
°°mp°§1“&/ft"6‘}t}q ‘ig%’é%é“rv'\f?%‘eacf“? ‘gr oups, groups conpri sing
[00123] Ut oleelevef, depctiied harbin tuy thedovdh (wethdyisrratpasitignst tadmigerf); for ¢ieating and using a

polypeBﬁcﬁ%@rHﬁrlsﬁé §t(féa9%hg rﬁn—gz{tlg‘yl 'alq}:rxg aM%fo@M@d % 30Rh18Sin8 bicid with an oxime group
forme(ﬁrou ps conprising further ctionali

PdPoRy AT ﬁéﬂé&%{eawn(?%u% LRGPP A EP e e of
accelefafi d*@pbddylreind Jubtnodnwainalpaniyo wity nef centanrpirter dimictjonality, including but not

mmmPBHME&th&ﬁxmﬂbyC°|) reagents, |inker groups, groups
risi egh urther functionality, and conbipations
2]

(00124] FRROSPHbSE o e S e SEITSHF BAESFG Be REER B Fgnein an oxime moiety
forme® iﬁﬁﬂm lpﬁsen@:f of i GldRRraGiO@Holghl such § wHattlor maf e ddss effieiént nythe absence of an
accele%ant dnesc a‘re SItIQJIIuQi 4 g‘{ﬂ? glg%?ﬁé&dalxég%% zog Iﬂ) ng, characterizing and
using chh] eqnt;gtuﬁib arblyo Ieﬁnc@;@hﬁchbde }5@% ]F’r oé?,1 étrategles and techniques for
mcorp@ﬂaﬁ&ngJt Jeast roﬁagﬁﬂtn&xmahirdﬂ k@iho EiLRS, a BlReide. mrlﬁdhﬁlbd']glth this aspect are

methos é)sgﬁ{luc{l]a? gp(l:,l%’l nalh%r%%ém%ngndclg{nrﬁg?c%t Ig y%e)?‘a&ep ?(Kn?a?mr{g aE lllgst one such non-

Y e provi es nu 0
naturay prgigp 8eids 0 fse iinsludeg ity thip @spect @YyCPpAsEiPTst 9f andrgethqde for producing, purifying,

chara&e@@iﬁé in@ 'ﬁsﬂi@ ﬁiﬁ}%ﬁ&eo@cfes tﬂﬂ:ﬁdﬁg TN mpﬁat%ﬁfﬁealbﬁltcﬂﬂoduce at least in part, a
ound

o C on
polypegﬁdeacelggplg% %’tgetast OB\EHJé)P 8%1):%"1 %%iat an%c? > e pacf‘sertce 3t anac accglerant (although
such agfactidnenaly bk legpiffivipnion the ebstrice sf an @%@)ﬂellantclﬁsla’@é her¢ig) te forme aIUfXIme containing

non-n%}t@r%qhﬁlfa Ncil %Bl\ﬁfeﬁﬁhe AinGRiR ARy a%@f%e@’a&' thH8 hds BBIRGRHAG @ DGko 3ncluded with this
I oX a m n e-

I ng conp
T T A O R L p—
such pofymiickbides thet ctuobetdsel to pradics, erledstin pire 2 abigepicie cofainfrgat least one non-natural
mindgGel erant; (b) lower the activation energy of the
réact i on between a car bonyl - cont ai ni ng conpound and
[OOIZM%%S}pdg%wH@n R Te I d Al th@mﬁt% d&IHH)SIFBHSf YRR I1'1nd techniques descrlbed herein
are adBélériﬂB;CiBﬂieﬁ:ltﬁig ﬂ@a@ﬁﬂﬁh&ﬁhﬂ)p—nﬂdﬁl@lﬁﬂuﬂoﬁ&dﬂ@@faﬁlﬁ@& chll_honyl or dicarbonyl group,
hydrox gnlur\llea%!)u%? oie Er%{egcé(d {"o r%!er@otf)l %&) 1£ %arE QF a g@%ﬁﬁ& Ig? (55 lal%duce any of the

accel erant I'NCrease
aforerpantieprd PREU- B HEtiana W@‘ﬁ‘é‘é‘i’?&éﬂ gepeh B TSP ROBITS Honalﬁy laodlﬁed non-natural
amn@a@fd@@@ﬁ’éph&%ﬂ adnfinng le§s06H3 Qkifbd gid; hhe&esultmg modlﬁed oxime-containing non-natural

amino %% )})Olg%/e tide ml’;? UI? rtgct) sail gy 1@:% nﬁo%qulon ehctlons Llec% 1|;]1 %@1‘&{ t§1§§sg?ct are methods

e reac sence
for setemg,am@ecrl@r mwmzu(gdgmfymwhaw?@zm@melﬁlas Yeteacepleragfyjthahcan be used with any

such%ez[ug&wbﬁaﬁﬁﬁtﬁhﬁbhm R afinelettiatel] a[nﬁﬁﬁicﬁ(sy\ﬂ th a
2

X m.ne- con 0) 0]
[001 'P}ﬁéx % Bagulxalaﬁlfnﬂ 601 8%?5’15% aglyy%gté art (.‘ﬁ]étala e{: lFaestaoSnee, at least two, at least three, at
least foan e five, @ léag sixedt lebst sewent ap lept eightaalotst wne, prfenton gong b@enwl amino acids

contaBIng Erh&uggéfﬁlpqswecteé @r)magﬁg @c@xﬁssiﬁeréﬁ)e wfléreq}?at ﬁhﬁﬁ 8RSAIE ghddp was produced
react a car On | cont ai ni ng Con”poun

in therﬁ]iﬁd?nﬁg(gf tgqﬁc%er%ﬁlfsgpl?ﬁi Hﬁel?,’ d‘ﬁ‘b@‘ﬂhﬂ’ Stl%}l afnd)Flllﬁe ﬁntalmng non-natural amino acid
polypeptidérenag @ptickllyl tvgiaonpastinep-netrelr enino kiié pdeepiia sentkining one carbonyl or
d1carl§ohﬁ'§10l1$ h%cﬁéx?%l?%ﬁg ér['ng; B@goéerc?ﬁﬁ)hhs%réop Thﬁbl%n %Qti‘r@l@ﬁﬁo Q&ds can be the same or

e anmount of reaﬁgnts

differpps S saPlp, e £8P0 ard, 65 fré &Pl Lo B> Hok: Haf tat&19- 20, or more different

sites armerp@teacmd cRRir¥PEPL I, des, 6 Whgneion1 1 g 18lae18ASL17, 18, 89700 bE more different
non-na?uafa_%nglgqeaglf‘dsz rI]II% g’ert%n? l ::?Idl\r/n%net;[agtelgatstﬁong %atgltaweQ Bxaﬁ zﬁl Bﬂ%a@lgﬁﬁ Do acid present
in a nptprglly qcpungnefversinn ofitie progednos jubstituesfl with emntmww an%’rﬂ:l& ni ng

conmpound with a hydroxyl anm ne-cont ai ni ng conpound to

form an oxi mecont ai ni ng conpound, wherein the decrease

in side products is relative to the reaction in the

absence of accelerant; (h) does not irreversibly

destroy the tertiary structure of a polypeptide

undergO|ng an OXInE forn1ng reactlon |n the presence

S oy
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tested at an optim zed reaction condition, or the
sel ection and optim zation steps are reversed, or the
waelgosdion and optim zation steps are repeat edPCTYUSIVOG/043472

Rkl Y, fashi o rbon - cont ai ni ng conpound
otz 5 Bl PR P e o o Rr e BHB BRI P P e of sbstancs

having anmdel'mnep;r o Siertoeal gfoupsiiprodded @ia‘ealt Rt ork oorfugiiteris tthemically linked to a non-natural

ammoqgﬂi 15 aIP&HﬁeaglrJﬁb @&m&ﬂﬁﬁl@ H{égznce%ﬁﬁ Q:@é?énlrﬁ/s dta!gﬁbeﬁ El&%)eélﬁstlglgnts or moieties,
he reaction_ i s nonitored a detection nmeans,

with othféP'ﬁ‘d’i‘cﬁb‘n%‘iﬂ%V gt linted o3 Id%*“ESirfP%?“‘m&W omat ogr aphy. The

[00128) Xk iBtherarteetiofithe) on@osifas) Adthodd Stethiiqurgark kpagich des¢ribatietetiare methods for
l id ithin thi
studyi Psify ga.{n9 Y afgtgﬁll&‘@lbl{éh odﬁﬁm%hl Hagm gmﬁ amdF }épe%t%: gs on¥luded within this

gy&r oxyl am ne-cont al ni g conmpoun
sspecialy HE%81 BFERE O8linb deEptD rf’éﬂgP%?“% sumvheed, mﬁwialr icgsgpetifn glant biology,
envirofifidiaf GCh@fypE@lilctiol nandde eahRy aRt waRl world eyt 86 far pdphi€ comprising a

(modlﬁ)gé 1{5‘3 ghgrglt %‘mglaagpcﬁg)g@l (r)n}% l?eYn a variety of methods,

e only filtration, in vacuo
III t echni d{ggg'ranélhy@ﬂww cgm of NaerfYstwaelcintinps4qil Components of a Polypeptide in

bi osepaﬁeatrés@,n:eoﬁlt@a{sirmm&e@ﬁﬂns precipitation of the
[0012@&%@? %Cfoo%galn?o:%n é q c? gl‘ateffglesshaveb at IC\%P) ed?co site emﬁcaélmncorporate non-

natural' fyeipeedcpis diwing dhegie cop émhtusl of arvtee Bieneuwohtipma mma@raif rgipq acid with a
sidechbif %héﬁ?fdtr?&ha@ @sntgr@lbéﬂnﬁgo nRteLs @ natBANBV @ ring lahindtBRS, this technology makes

posmbf n:ﬁ%ﬁ}tlg gpegg ? ﬂ%l%%%{i}llo?lg)? reg?%éb% c%t%%eﬁ gg%gsg{g ?itql%lzor %(%rantage of the methods,
compa@fiosgerbmgueod dirateich ddgibed Iswingt tho derivatikepproteihi @ahevoye prepared as defined

homoéhegﬁg erd§<§s Hh\gev&eﬂpiﬁ@thod@fco 031&1@@%&10@()9%};“&&”&%(1{{@? and strategles described
cont ai ni ng ound romthe materials. in the reac

herig R 82 SO R TS 1 BB EEEY FYLRr e ALy 1 ¥ protin
transldtibretedhoiqles, bitripludedsp-ngoapodb hdidprdypertids imngilhy sy ttdnique, including by way

of exa%l% Bl %regs@tgprlt}télh'ﬁgau@n BQJIIX(Q%%&ICQI@ éﬂ%?z?]gé be&éd"tgchﬁ‘iﬁuek (%é’esé g, section herein

non-natural amno acid non- nat ur al
entileg (PSSl AR SHCBR)-rher ganbeaﬁnora&%bd%? FPOftfEns e medification,” when
direct@fto @B us@ OF 81 A2 tebeiint 1()&d>rfnhtﬁ dgifie Bdh€ ln & ndneAtial SfindTRY doBpdp@&Sincludes non-

naturaﬁ £mﬂloc :chdnpt ga%ﬁaeg %or%?ds te%gnﬁﬁ%n 1&%1%%' %ﬁya 1 vzvgl %1?(10 m VB%QGchmques such as

non- na
those ¢W@Wéﬁrema¥ﬁdwp‘mﬂarth°§6ff OIidﬁ@V E}‘éﬂlﬁélebﬁt not I|m t ed to, a

[00130i€k raeﬂityfténmdl@mi bérynatufaD Qhi2d Jacitd St e@&ﬁmabtegro{amg ®toadly expands the
cheml%nea v¥ (1Jcﬂ dga?tblél rlr%ﬁlfr?fégteg%or c%nva%za‘ilo tMotre sp]pmp crgrlll?yd proteu% ?]envanzatlon to form an

oxXl1 e
oximepfoad emnT rongftursh ampioe edie pamn of alppmgﬂq offers levarak aslaptageynFirst, the naturally

occurﬂé@)ém@ﬁ abi@sS n@:flfy'd@'n@ﬂfonﬁ Brithd Bon @58 REE redfent@ QesBGELh @6rANkime bonds will
escCr

n cluded. with thi ect

st EPOHETH B 3 BUUEHY i g™ A6 e RaVEP1es Gt couse dat e
non-nyfgilpging aghanddie- qea¢spending eagenidadedsiesignnd @igtnhe xigs pad), thus the ability
to 51tg§%§&[vlelp%gmg€zreeﬁr&e1§sr ﬁ‘roﬂ@ets r&oﬂﬁle ﬁﬂﬂo@én&ﬂb PR dEY qS opposed to the mixtures of

t echni quesdf |ncorporat|n%1 ast one suc ble under biological
derivafizef] TROTRS REPIUEHT HiBE REPTIYT feRipglo ﬁ&‘i"?%é)ﬁ’fr}eoaél “CI&I % stable under biologica
condifiong kuggksithgwhat protting G;:nmqma)y oxiheexaphiradsyalidaundidaee foc thEtgqeuuc applications.
Third mrlersltagﬁ' {y%gthe &M%&ﬁ{e 'bérldr&gq l%%mﬂﬁétglgoasceu SH thP Qieﬁﬁ%?(@g ' tgeefﬁnctlonal groups

contal Nl n | east one such nonnatural am no aci d
and/onstergfure)ned] ey é&“ i apRosacisip ertchahe oEBARet b orz @fmeé ngbus, in some
emboﬂﬁéﬂﬂs@ﬂﬂ&oﬁuﬁd’ bopd lehb&ioﬂga,turﬁlldﬁﬂnf) ydidysplypediiad 1ae & edcordpobionatial life less than one

hour, gx ohlnlgemg Jf:}{en% cI‘ésse t%:!:mI 1d(ﬁ§ ?tﬁle? odlmgnt%th%g] 9 dagy'lbf) ot]ge? agaogiments less than 1

week gngrip athey |emgodatlenls @@set thaynlewagly in M%\toth?raﬂmb@fiwmf fée: ireelulhma &ime is stable for at
least t@@ﬁee‘kﬁﬁ@@r mlldl@ atilie cdﬁﬁlﬁ&ﬁ n& ShPEmRBInBRC AL REARE oﬁlﬁle Is Bl@dl@i*ar at least 5 days

ff nt
under 61?1815 ﬁ%ﬁ%@g? %cipa R]E n;g% §18§(1d6%38t§ ﬁ}%rngl!? %‘ru? ] Q #g (P poll?rpep%ge is stable for at least 1

© day ingypiHrbesveanbait Apndg; momm@gmmntsaﬁnmfhwerp@byéem firghgher embodiment, in

a pH 'b&@&l:eH qfxﬂg?. e, hIn Q)ﬂﬁpémg]ﬂkﬂtg %sﬁéqﬁé siﬂ@e%lep &RthoftD gdnt |o§t§ims and techniques
Al'so included with this aspect are compositions o and

nmet hods for producing, puridiying, characterizing and
using cells that can express such pol ynucl eoti des that
can be used to produce, at least in part, a

poI ypept| de cont a| n| ng at Ieast ~one non- nat ur al am no

NN A SN ' o o a1
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such post-translational nodifications of such
non-natural amno acid(s). [00126] The non-natura
wa@nioos@&aes d cont ai ni ng pol ypepti de can contajnPGmn$anmmwn

iéscntfeﬁl% mgr? Lo h hf(?fa‘ &yﬂ:{a‘ryw%’ll 1.? {he lag @v%l lfe i%{e%o vy es1ze gl? 011:1 { ?olljld ’t({ d ;[mn—natural amino

east’ seven, a
acid p@yngptide W&lt a ﬂeeg@PSImnnﬁlélf 11@@1%?‘? thgrnegfip phat Siller attisnnd?-&-afit ierapoutic use

such afbiElSed 6ALeR: A aﬁgmaﬁ u@mrrmmg\xsaimse( &ra nﬁm@; &6y ed or
[0013lgafgﬁ§d f.or Iarb%(grger %?n g\é\@ne-r E %1%1%0 acbcflor F??ang‘ﬁag g(?a01dtpolypephde from

the reggascafi(d @cbatbgnyéq:mtamalg arorfi- gﬁh@rﬂ@rmnogtg:d ler gabonyl-containing non-natural amino acid
polypeBide B eplgtﬁxto@leﬁ}h&g:oﬂ’cgﬁné]ﬁgééﬁta&r G @@o@ﬁh&ee&ltameg%mﬁml amino acid or
opt i onal | [ east. non-natural am no acid
hydroygg@f) éw% ne% H& a%%g lggqtgﬁwla B ona{ Cé)gtfllBlB% gflagent can be enhanced
by addjtionpf an hogelerax yd ’amreraenog m@xtpe. A aqoel@ing it ecbnbomiighat has at least one of the

followInE eﬁr&%fnes T@e iddRRe NAd YLl ora ARG d&ivela QQ:Qrb%l éonﬁmﬁg%mpound and a
fferent, for exanple, there can be 1,

hydrm@larmpe chtaugxg cg_xepomidlto fol‘lz an Tgme-i%tamflg cori;@undisyhereltge mfirgase in'rate is relative
to the 2Btionin tivdbencd of the foe¢Mrars;i (b)dswer the hdiRatiofi ety 0f thiy&bction between a carbonyl-

contau%ﬁgn&%aﬁci %nd a%ydr%ayé%nxf cbntg%mg mrr%tr)r%lrg éo %g? ?J'J)dme]:%ntaﬁg compound, where

the defiesyie B ARTLIFIAR cngisy HGCIBEP ipsthe eagtiondp tha phienstferi Aislsraat (chincrease the yield of
an oxin&&&ﬁtan&[geconﬁabihd fi@imethe Trdaa'fdm akf la, caﬂ)ﬁnyﬁcoﬁﬁiiﬂng G:blth}&bﬁncﬁmt]m @ hydroxylamine-

contaitiis G ere t‘rﬁ: i erallaet ur dt %re?a%g o rt}lle ct\ilo%rlé lthg bs%nce op fhe accelerant; (d)
%? n |s substl? ted a non-natur al

lower @e teepgr@ge Zpfhich a carhogylicpriainipggomgoupd ?eéFtSri’EﬂlHéﬁ‘ﬁo"éﬂ?@me containing compound
to fortk @mmﬁetdohtgﬁiﬁg &ﬁ@&fnﬂ bﬂl@re RRrdedréasdih &mbéiﬁf&e G tNgRtIRSeMfion in the absence
of the (achlgrvan@ 0(? %rﬁ réeggs aryot\ré)gr‘gal(c: gac\éraon colrjl a1%1tn|% (ﬁ) nal ur%]r OHI Slztydroxylamme-
contaifipg kepoung te fopygan wam@fcatitanam mpalélrl,dwlweal e d@mawsn gmwup relative to the

reactidnQh B8 Gbstide biBcRE85 ﬁs]gé%regsfe tﬁehlﬁmﬁﬁ Gﬁﬂe%@@ﬂe@esgﬁﬁt@ drR&d oxime group on a

son sy s PR B P Pl o G Bapipi o the o n
absendewh@tdlama (d) tigereade @R 5RB profiusts aavdtitgdromaispection®f a tad@nyl-containing compound
with a%ﬂp%lnﬁﬂe Q&ﬁmnu&%gﬁﬁﬁd totfgx‘;rm?ﬂ ofe %or@dﬁgngséoﬁqﬁéuﬁ@ lwWherein the decrease in side

déscri bed herein are nethods for study or _usi ng any,
produgfy s et 5 AP O T BIF 1B (hiARE ARy 78 e triary siuctre
ofa p(ﬂﬁjephdﬁ)midytgc&@tan deme-fdrmig teekeidn initiclpiesentelvit sn a&peot (exchytingy@f/course, where
the p So%eag(fq ea%g&nil %o’ (Ejagi{o S];l({]lxetEI@%g %cfﬁrce) q&%gﬂé%ss%ﬁa ted from an oxime-containing
compQupd, F"r wrHee pRdl) medplate glgﬁ 1tcRRet 4 @fPonséﬁwa&mgnﬁommua%/ yVith @ dydroxylamine-
contaihg Edinpwad| 1@ ARG Bedibbdine@Nia apelepiraiad btdestc@ef ths lafdgenButioned properties,

three (gfntk}% a%oremerqgoﬁa pQ)Bg‘g s L’ﬁfﬁ a(_) F‘ailgrem%%rn%ﬁlg g#e}ztgg Q’(fé geﬁhe%?ogemenhoned properties,

ati ona cation
six of ms nfomnylp%@ri PLAPArtESE SoveR of teaifiumraiinned rafpertiesprghy pfdistafiqyrameniipned properties,

nine Jf h& Bﬁﬁﬁ@tﬁ&ﬁd @fop@'ﬁes | &agt ofQRE 208681 t8%ea PropE@Q1BO} further embodiment, the
accele LA néd%maor Onesioenqchnlques and strategi es have

eb@éﬁ BEVRME PR TS S PEPEPBei fi cal |y i ncor porat e
[00132iGFim ateLnf ah acamrmt) inghufled ghechge pivgsingteeaceterapi argnultikeraséedprantynin addition, the

molar%o Bf RLeRlabiSto cdMbon}1RGRFRY Binbdidd ﬁcmlfa@vaﬁammén BBt 08:1884000:1, including

by wa&of ?xlafgpleng:? eé}%@? 30@2162;},05 %)O(Ei}n%h% qolgé& %(}’6? 1(;01 gJ] 4&1, 30:1, 20:1,

10:1, P2CHNCLIOGY, Frakie’s 3p08di bLE.The .8l DB SPELidd 6.5:1. Further, the molar ratio of
accelegai{ th Kﬂdxﬁ%h@&n&&mé md%ﬁ esgﬁlgets %ét@e%n ab%ﬁt @5 fﬁ%b@ot Iy maudmg by way

vant age of theé net ho
of eXﬁf"@%ﬁﬁ‘Vﬂﬁ?@é 340 %QOPétlé?@‘? béOQi’e§W1 ié%’d ?98r1e1i°P|1’|5§ 1p 495 30:1, 20:1, 10:1, 9:1,

8:1, 7de6:1, 8t 4:zed, Ppt,atied.nNg 083N 0.10V0.EE afr (PR Fatherathe sheélérme theludes compounds
that cgloowggo%tgrﬁl% rel%vgcgyz%c‘}[o fromv%ﬁevrgsrultmé I(?:? nﬁo Q% bomgoand Further, the accelerant
reaction m xtures,

mcluds% qoapp@ngS@gntWaﬁw Digéstiet symicaperide MAigty yére%@t @r&prazide moiety.

are not limted to non-natural am no acid pol ypeptides

formed by in vivo protein translation techni ques, but

i ncl udes non-natural am no3acid pol ypeptides fornmed by

any techni que, including by way of exanple only

expressed protein |igation, chem cal synthesis,

rlbozyne based technlques (see, e.g., sectlon her ei n

o Al o« a ~ p—
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react site-specifically with the non-natural am no
aci d conponent of the polypeptide (assum ng of course
w0 bav/osdags non- nat ural am no acid and the correwnnslzong043472

o) R O e Gl e TP OUPg R BF PSS lsed rom th oy
consisiizof igfuniomit gvhatie smigessixpapiiee dqmm‘qe rRabespEndsdedig teesfollowing structures:
opposed to the m xtures of derivatized proteins
produced usi mg prior art technol ogy. Second, oxine
adduct s aPenStrabl e under bi ol ogi cal condi ti ons,
suggesti ng ? hat proteins derivatized by oxine exchange
are valid candi dates for therapeutic applications.
Third, the stgbility of the resul ujng omme’d can
be manjpul ated. basetyon TQ‘T N dent Ty (HzNe
functfonal ¢roups an@/ or ‘structure)®of the®non-natural
amino acid to which the oxi ne bond has been forned.
Thus, ik s,\fp,ne embogli,mentss, Ht he oxime bond to thel
non- Haf U@l * 8N noy aci IE{LNﬁ\'Of()"De}BEN e hrase yecotogkt ion
hal Ilfé'HI ess tHan one hour, in Other erd8di nen?

Wherela%SSR laéééd r#Dom ch & % {Ing !["‘-%/\%% ékt-(r'z;;rﬁl dL,i-Iﬁeteroaryl, L,-alkenyl,
Ly-alkyyy| éraﬂé?rb@eﬂ Inféﬁ%’lgmm r"‘éerP helh2 ‘ELonéé"é‘RQ) CENEL CCHEDRIH and SO, SO,.
[0013@@@%@3&0%&@ theeSebldrdnN @ aOXfuiBBonab arShb lafink. O adlirther embodiment, the
\r%% t%}ﬁ?ks under mldly acidic conditions, in
aromé‘i% elses HERe resulting oxine is stable for at
I eﬁ'é*lct'@a'c?mt'%ﬁm@ﬁ mldly acidic condi tions. In other

enbodi nt s ngn-pat u acoa,m {am d oﬁ%pepti de is
T S e
Bzhe Ddl enN about 2 to

; in other e od| ment, in a?"{‘)\ pet ween about 2N|'t20 HAN
e

I7mer em Elsw @ msg
S Ntu 0 mqﬂ nge Heali bSS ob of Hz
vvdlhafy ski | | |nthe art will b&able to synt hesi ze

[0013§] rln Q lﬁirt'ﬁ@r R8N0 th 2208 AN &laH bR amBE B R 2186.1 18 2 RO RERYAINES!, the oxoamine

4 g ecegggosﬂmn half-life tuned to the needs of
eﬂvaflﬁaise #79 TR SFPsan (e.g., for a therapeutic use such

asOweningdervatives| ease, or a di agnostl C use, or an o
indusgrial yse or aymlitary use).y[ 131]H n .
f orygat-pdn \iN-gie oxirer Bomt-AhgPhouerbe- 07N
acid or non-natural am no acid pol ypepti de fromthe

[0013¢] Faugheir,gire aprelefapd)inciude corbomyd seletndtfmytheregoun emsisfag off al
am no agid or car nonk/ - contyai ni ng npn- natural am nQ
aci d pot'ypéir i dendng & hyzqdr”meyl armpe nt ghAing
reagent, ©or (b) a hCydroxyI am ne- Contgenl ng non- na’fural
am no acid or %gfﬁﬁroxyl am ne-cont ai ni ng non-nat ura

where B« Ry 25¢ B’d"“fﬁ? ey‘t m Y eraypPoRsisHng CSOII"i‘SH Lt a[wﬁﬁyhé% heteroaryl L,-alkenyl,
L,-alkkB38 Qe flkoxy Cand Lp&kyﬁﬂhﬁ,l”b(&ﬁﬂ Lmé aadm, tE=on ooiN}a,mnaceeIHeNHmmher in any of
the af{) Em%ngﬁneﬁ gs%g aMn {Jndxmen{s the %clc;'eler?no sI seit c%gltfrom thcd I‘%}%n&gs pr se ted in FIG. 5,

1€ast one o |'OW ng prope
FIG. 9, gt¥lea Kb inclhding it way of exemple ey coyanovnse f, % 10, 7, and 20 of F1gure 5 In any of the

aforerﬁ'eﬁﬁckﬁ%éébec@ Q@h Erﬁﬂoﬂﬁin%s ae AReLae nﬁﬁﬂes&n agent that can form a hydrazone upon reaction

with ao%li%ﬁrgi( Xon?l m ne C 2 8%.&(2&?%& Cfo t&rﬁ% preme oneclfi as %g}? eaccie}?raPtaaf:téwty depends on
the rajespf rrf@i:ta’tllwfé th@d{@bM@lea@ttdl tanstibility plethatysding éntayfiedjabpe Further, in any of the

aforerﬁe‘ﬁﬁcﬁlle@ £s§<ms or (ngl)odh&ﬂ\@ rthetﬂ'llleofatﬁet ﬂe%ﬁ&ﬂ mm?erb%fnﬂ:‘i/smgfthe alac%lerant the carbonyl-
reaction en a car onyI cont ai ni

nd and
contalﬁlg}%i f%‘}?ﬁ‘fngﬁ? @%;fyéqnmeﬁ@ntﬁ%@alﬁﬂm@ 8%Ft8Feﬁ1a%%t 2.0 and 10; between about 2.0
and 9.0xtbetveercabnitaiornd18}0; G;euwp@umil;c 3.0/l 760; béreced elmuehS adi6; between about 3.0 and
10.0; Bk b OB ERR Hlorh By fiBledlols o485 §8eh B8 b ERE 18 0] Rk ibon 2.0 and 7.0

absence of acce ‘increase
e S Y TR QP U SR INKEE R
car bonyl - cont ai ni ng conpound with a
hydr oxyl am necont ai ni ng cospound, where the increase
inyieldis relative to the reaction in the absence of
the accelerant; (d) lower the tenperature at which a
carbonyl contalnlng conpound reacts Wi th a

. o ] M

ﬂbengeeraabout 4.0 and 7.0;
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the purpose of the reaction is to destroy such
tertiary structure); (i) can be separated from an
W@xoormsml@fnt ai ni ng corrpound in vacuo and (j) NBOTIUS2086/043472

652méﬁbﬂdwnents t he accelerant has at | east tmo of the

[00137??‘%1%@%51%%9 ablé P ﬂd@%escﬁlﬁﬁ R vOre 4881 Bf, 9151@{@&1{ R0 Ehited to, novel
ho EE T TR T A
antibodids @idengoty ﬁaagmehtpr anp@elbdiedpt r&@mﬁd of the $nely af neteimsiryttivg prsidunction. See,

e.g., DQJgRQt? r @b(ﬁﬁ Umgz Oy ANAE aPB 088 W}Bz‘l@ﬁ? RELLLPE %qutzén@;@ ,Current Opinion in
orenentloned propertie

gl Bk AT ORECOBT O 1 1B P Stp 1o BFAQE e hove inlude, by
way oﬂeﬁa&np&&ﬁ.’@l BfagBhsed) aGmBRNEam biolbf)e e frantreng dnergypdduction, and/or military uses.

Howexp 1’1 %enro]tl-ln ‘%%al aLer% a%ﬁl] epo&@%’él §%esglf1be@Qon9 Qﬁql &ﬁ&éu ﬂﬂtﬂe? lrﬂé@‘lﬁ@dtmns so as to

er ant or nult
incorpegeie ecfveprarmdgﬁed |f\ﬁ1cm}t1@q, @:ﬁludxfxgwgaWag?g ﬁhglfggbucﬁfecuﬁness of the polypeptide,

improvazC Bk eiaﬂﬂit ploQleC aff RNydlypeiad, addpisthg e ngmaura@bldnmk ughesnacologics and/or

phann%:]g ygase{%cs € gn%epg%gag mcr?%wﬁ‘fé’qgg%%ly 1}1&1%113 1l L)i gnchsn}gasymm half-life,
mcreamomgape@‘@(ﬁalf llfezg@}dg_latmgg@m_nl_nog@@ﬂz_ m@@lat}_ng lggoglcal 2@1V11y or 'extending the

cuculagl&)n tﬁne), %ro;lqdmg adbitiodal ﬁmctﬁnallty t@&&polﬁeﬁhde, Sicdrpording a tagd, 1abel or detectable signal
into thﬁBcrl)g)rept‘d%teflsbng 61?6 1%?Zaggrf pé?peglte (%f the ﬁ)Sla?egude aélf_l r@]lllynCé)gglgdﬁlgﬁa %ﬁﬁﬂlne aéoremennoned

modificgimpound i ncl udes val ues between about 0.5:1 to

[001383 Qg0 mg’fhodk Q;len&gih&g Mteéﬁ@)én@t@ch@iﬁ@@s&ﬁ@@ﬂm}/euﬁe@@&t fimited to a particular type,
20001, 1000: 400;

class 0169611 1 of ps)éypiptldeidr Rrotelgf) }Tee%zwﬂy Py pﬁ_ly}iegt? 0; IPLC%%? at:lléast one non-natural
amino@¢ids, deﬁtrlﬂc,d héreid., By3way of &arhple dulyl the Qol@pettide gang)e ]gom(@ogvus:[o 2 therapeutic protein

selecteq o the g}{ Qs n@istgng oF %ﬂhg?rantlt&ﬁ?n @Sg]‘;c@!aﬁf @HL{heﬂlﬁﬁ'lc , antibody, antibody

npoun hat can be substanti al enmoved .l n va
g PRINE B TRPPRE, B3 AEER (1oh Y. BB PP g} pepide, CX-C
chemdkih€; TRETEE,| vATEN) ENIARTS| grole,prel) RRaLIel), GORe.a¥AT-h §DE 1 dRTanilite calcitonin, c-
kit llggrtl)dl et Mdm aCé H(llnqo%{ng (#ng(f%rten&lamga}ﬁactgat !B%lekﬁlﬁocy@ I'chéoattractant protein-2,

razi de noi e aspects or
monometn%@m@t Dot h R TN G UER b RPN igfieppory protein-i
beta, R!QN’BESE»UB@Q reF91k) aamzt HanaITsam,nm 1065, At 262,SCD40X ORA(ligaed, c-kit ligand,

collaggli, Ip?}oqy snml?lating %?_clgor %ggﬁ)) Oé:léllil’ép 9 %étagﬁx&%gl&t g%ﬁbﬁ& complement receptor 1,

cytolaseleen@:pl@@ nefurrmltah@a'gqgmawde% MIETW A§CTot: epidsemp], ergwth &C'Ry(EGD epithelial
neutrolpﬁl' @ﬁ%kmg ﬂeﬁﬁda %%E@ﬁl’l (EPDQ 'eﬁi)ﬁﬁ&ﬁgyﬂ)xm EXctad |IX,)B3MJ>I,V1L Factor VIIL, Factor X,

fibrob t KOX f or L N~ fpro e b 1% g GqSFOLlpl GM-CSF,
i N %ﬁs Sigep ol PRl B Ok

ghco@rehogiiae r@nadottpemag@erﬂlefaam gxosfthafaﬁplf preteR o&‘i&lhe%ﬂﬁ’ﬁ&??t?}na hemoglobin,
hepat@:%a Qx%vv’thlﬁﬂ:toél (H‘G{F? tLhgdn, BRe gio%ﬁlbnmoﬁch@Gﬂf @iRdn Is&urd Abi@n, ISAM-1, ICAM-1
e e T e e iy oo o
alpha AEN-Bét€ IRNaganing, auy intefaerikn eoldaie oy mttiheeof therfFd family,tieleukin (IL), IL-1, IL-2,
IL-3, ﬁhrq) ‘ﬂfjﬁ I?l?@tIL—7t Ili% 325 ﬁm(ﬁﬁ ﬁele M%faﬂ&%@gr@%%kﬁg@ Qi@?oferrm leukemia

roup; Oxoam ne derivatives:
hibKCROE, Mg BBTSG) TP HePIRRE THBE ALY affEosFie M etozsie proti
oncogéﬂﬂmwuﬂd@rﬁﬁinﬁlcbﬁiﬂlyfrdi@mrmm R-BCHY, EDGE,i mshtida gorabne, pleiotropin, protein A,

protel\rl\lkéhgtg g)tymﬁenic ef; tmﬁrpgﬁ E}gn?c g!))i%:}g %g'rogt{nﬁm%(&agn Q94 Pelaxin, rlenin SCF, small

Lc he er oar
biosyfthetig pw@myﬁolubl_ecco@plklym fecepfox 1, aplkt&%zCA%‘Irﬁd SCLBPlea‘P‘RW]ﬁﬂﬁﬁ%’m soluble TNF

recep Wh a8 itdmtdih Ssoﬁat&%g,,soﬁt&@m s@ép?:'dﬂﬂ)tse, dapribnGfead\shphiokoccal enterotoxin, FLT,

SEA gﬁ%&%ﬁmg S%?% es%kc %%e%t r01 c?rqulgz%émlé rl%rt Sélgé%%?cfétdi%m %gse toxic shock syndrome

toxinCthynpeinpipse priese plaedinggen thl@tor5tumor growth factor (TGF), tumor necrosis factor, tumor
necrosis factor alpha, tumor necrosis factor beta, tumor necrosis factor receptor (INFR), VLA-4 protein, VCAM-1

34
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FIG 9, or FIG 10, including by way of exanple any of
conpounds 6, 8, 10, 7, and 20 of Figure 5. In any of
wo Immﬁ«;uaerrent i oned aspect s or enbodi ments, thBCT/US2006/043472

jaceeler, ent that can form a_hydrazone

otehy SRR R TEE R VRS Ry ishatt ot g Birptee 1 e, .y, el

estrogday recdpdr,, piogestaneye afcenidre tesfosterenve rﬁlcerp@ne@lld«aswe@tlscepthle LDL receptor, and

comccﬁﬁﬁﬁé %e%@ltl nz@tﬁ&l'aﬂﬂn%ﬁmglﬁcﬂﬁr@ﬂﬁ QLQy atlsla Be ﬁd?ﬁofoggfs td &2%15:&&@ member of the

he

ne noi ety and the stability of
Q”WW%%ﬂﬁWﬁﬁﬁg?ﬁ Bifredi ate. Further, in any of the
[0013% fSochenmiificht@ne thclagpde tigorprratenivd dirﬁmrfblstlom]ﬁte optel tef ndntwetural amino acid
compdhﬁ@&ftﬂke%lyﬁigp%ée%&ud%@%&rdoﬁ nﬁtgd b thiGQI%&: %&Bﬁﬂ!y the

bonyl Cont ai ni n onmpound and t

l°°14‘H ﬁ\mokwé(mf FEmes A &. oRgEEd AREY ﬁad P@%@@%@ﬁ%m ong ofythe following
aminoabids thi); belrethaembdifdddtl the ZréSengenat 1. L¢elchts Weetibed hexdih uRindthe methods and

en about 3.0 and 7.0; between about 4.0

<mmp§ﬂ§1§%%mag%f&gen about 3.0 and 10.0; between about 4.0
and 10.0; between about
and 8.0; between aboug,
and 6. 0; between about
and 8.0; between about 4

30 and 9.0; between about 3.0
.10 d 7, ;\betmeen about 3.0
B9. 0; Between about 4.0
0 and 7.0; about 4.5 and 6. 5;
about 4.0; about ﬁ%\\ 5. QR,about 5.5; about 6.0;

about 6.5; and about 0. 37] The non-natura

amno acid polypeptldés ®eschfi bed above axe useful
(@ for, including but not limté&d to, nov® therapeutics,
wher%lagnostlcs catal ytic enzynes, industrial enzynes,

i nding proteins (including but not limted to,
Adrpriopelelfod shemrersens b [ Gk iopa grbaivtehlowen siyidnndowesilgelisiane, substitated

lohedt cymamyreﬁdlow,alkemna tsmitut&ihovw Akl 1bhe SNy HYAENY) naweaﬁaemau«;ylene
syl L{tu tdlheotgroigpr?e%é lowe eBF clIIo%E(el e s’ubs t%tec? p)verﬁetﬁrﬁwc{oz?d(o}ﬁene ary%ne

s as 850 el Striucttre “an
smm’f@myle@p heiérenyléng, saiisttniedheteroBiyishe gjjarylend,: s@y @b glkarBmp aralkylene, or
mmgﬁﬁﬁgg&whge non- natural am no acid polypeptides

descrlbe ove inc of exa
B Gk 1S e A S TR 2 B e, bt
loe@eiftlmeneplowdu&@nmm, mé)stdlltt@irlownr hlkdnplene, lowe Seterpidippeve substitiiel lower

hHQ&H&@ﬁéJ IR -O%mqnéﬁe @%hﬂuﬂ@ﬁ ME@@QE)— dseS-S-@a%%féﬁé RS AROVEylene)-, -S(O)y-
under ati ons sg i ncor

‘ por at e

whgw{ 16|1 %g i § ,éa]]fylﬁz}& P5i sbtis"gtptieq zf]lgéene) i rﬂgph’dp -(alkylene or substituted alkylene)-
, 106, {168 ddlkytgye t)lhelfsaqﬁ‘e-ﬂl licydenelf, EN@RL)E, W1 €8lgylend ortshit@tituted alkylene)-,

cE(@%N(R‘?Ptdo ) aﬂ@feﬁé\/&r %S&E& ﬁ?l%l% y C ékf )I | @Sl\ﬂf{ )t(ehlgflene or substituted

tid djustin rnaco i netic :
bR el GG BT BL s FtEE oy MAR (IO 0 HER . NRICONR),
Iglﬂbwsmm)d&v@wg)m(ﬂ RCNERASN=) g (RS - C&}J}%(Rf)t » YO(R')=N-N=, -C(R")-N=N-
y I n
s R T e e T
I mrunogeni city, nDduI 1ngRb|oIog|caI act|V|tyy or

exte]ndln‘g%‘ﬁ\;/y ci rgul at Rprovﬁalng addi ti @pa

functi onglNt he p ptlé%t i nc rporat| ‘fga

IaQ?%\ et ect apl w%%xgp méﬁby

T#asing the Psoiatlon »prop rtdes of the poly eptlde » OF
d @ny conbination of the aforenentioned

nbﬂ(flcatlons [00138] The net hods, conpositions,

stlategles and t echni ques descrlbed herein are not

d to a particular type, class or famly of
ﬂbolyﬁgptldes or proteins. Indeed, virtually any

p non- nat ur al

Rﬁﬁ%ﬁ%ﬂ 8#§E%8mﬁl‘; g@”ﬂ@?%‘ﬂmm 9mhé§&of exanpl e only,
each8” pp oidspoeipttlydi alsdsulpétutd aiigll ogopretedtiog gouphe wgraradré an one R” group is
pﬁgegtt Rl SR BHn b hAIbIAGGL, 0UP consi sting of . al pha-

antitry £S|n angi ostatin, antihenolytic factor,
ORI ST P50 Fr SR P e st SN BWP OB o
apoprotein, atrial natriuresic factor, atrlm
natriuretic pol ypeptide, atri al peptide, CX-C
chenoki ne, T39765, NAP-2, ENA-78, gro-a, gro-b, gro-c,
BP IO GCP- 2, NAP 4, SDF I PF4 NIG, calcitonin, ckit

T ~~ 1 o e




hepat ocyte growth factor (hGF), hirudin, human growh
hormone (h@&H), human serum al bumn, |CAM I, | CAM |
wo e@epsang LFA-1, LFA-1 receptor, insulin, insedT/nsioo&es3472
, WA FRChAl - |nterferon(|FN)
Rﬁgfi‘?@f’t B “fhmf% S')OIF rﬂﬂfSteéPﬁ?ﬁ%éﬁrﬁﬁp iit®&f eron- 1 i ke
captodf®¢ aﬂd& pindeperdesly Hohaldehe laweNIfyh my sustitufed fower alyfk prRs and Ry or two Rs

grgllpgéptloﬁahy %onn!léycl%a]lq}llaragtmtellolaycﬂ)alk}llL S5, IL-6, IL-7, IL- 8

ILlé ﬂ ?%g, rom‘{}[&c ¢ Joast
o e BB BB R BB Pk gpon 5 comprising at eas
5 ore i@ bdnglrgame inchuding 4 dicartonyl peud, poitied catbpdyl mupomyudﬁra@mmected dicarbonyl

grgdr}!' Fhas@DGAREA Lo, Mlua@a%g&eldgarwn%tgw oncogene

uct aracrtonin arat hyroid Cf
nisep‘-R gD fopcsT ﬁB’i‘sﬁél??éWYﬁ’I"@{ IBTYFWﬂ°a“‘£S]r°6P%?r?FY93\°aE?! Wppsisipe at least
orfacarpdnkl, grqﬁy,rn&gl&iﬁg a:memmhyl Xtolip, )ﬁxotemyd‘ @fenyl go@}(mcﬂmimgra pBtected dicarbonyl
I in, smal |

o SR N Al el B By 80 ™ ccepton 1

sol ubl e | -CAM 1, soluble interl wkl nyreceptor, soluble

TNF receptor, sormtomsdln RO dst atli n, sormt ot r opi n,

st rept oki nase, superanti gens, yl ofoccal

enterotoxin, FLT, SEA, SEB, '\
SEE, steroid hornone recepteg
toxi ¢ shock syndrone toxin,
pl asm nogen acti vator,RLuUnp
tunor necrosis factor, t r flecrosis factor al pha,

10 ® tunor necrosis factor bet t gnor necrosiﬁ)factor
receptor (TNFR), VLA-4 protel n, VCAMIrotenf v sfcl'&f
wheremhdot helial gjro'ivth factor (VEGF), ur oki nase, nos,

Ryl E@Eumtémtm BoBalil, @t subdti@Sed cfBGkyl] UN, nyb, rel,

est rogen tor, ester ecept.or. . testosterone
Rf‘éS%“ﬁ?a am{ erc‘l 33 exétirl?)ﬁteanr ece %thg o %é% éptor, and
Reig pmtmmh@n@wl@mEreseﬂfheoﬂmnﬁﬁa'tpmfeaﬂmgawpm oesincang poI ypepti de

15 eeﬂﬁﬂa @irn%e@ex}a&lﬂ? QUBL LN Be b@u&gﬂswﬁl%l of HQﬂfogéiea]l@,]F Qfﬂr@c[tut@f alkyl, -N(R"),, -
B TN L X T N

stbstingddiatylal i ty onto the non-natural amno acid
conmponent of the polypeptigdge, including but not
limted to, a desired functnonality. [00140] Thus, by
way of exanple only, a ng é/gﬁl o acid
pol ypepti de containing any one of _the Tollow ng am no
acids may be further nmBdif] e presence of the
accel erants descri bed herH|nRus ng the nmethods and

(¢) conpositions described herei n? @herein: oévis optional,

b and when present is |ower al kylene, substituted | ower

WhereE¥ kyl ene, 1 ower cycl oal kyl ene, substituted | ower

20 Adyepitioml, kndl véaerenreskro isdawend Lkbang: [sehsiéutedslons ek ylene.deiver exsboplkylene, substituted

I@Je}g%glx:{ﬂ%tﬁbﬁe loﬁ)ext%yl@WIe%Q GubstitUELwH %ﬁ( R Mnﬁ&?; loxlver h(leteroalkylene
supstjtute etcero erocycl o ene
O R é?%?%%@%ﬁ%%ru&ﬁiowwéwgsﬁ@ e ene,

substivitd driiéne dhetaroyt)lenspbshisted haasaylas elkargleisstibstivted alkarylene, aralkylene, or
ekgroamiene. al karylene, substi t uted al karyl ene,
ara ene, or substituted aral kyl ene; B is option
25 B Pt Adthengasrent js& ligkef feffRied bR PR EPB R lﬁ‘@ergll%lafgf substituted
lcﬁ@ﬂﬁkﬁdné Htgveﬂﬁkeh}@etﬁrsulﬁﬂltktyd Ien@ alk&iyesd, lotvettherekodlioNdRE, substituted lower
hafrﬁéﬁﬁf? eéﬁ% ! %V@l\%\g%e yslnl%@? ﬁlk)(ﬁen Z,t-é-t— 6%%16'{19 ¥¥%’ébs?tuted alkylene)-, -S(O)y-

het er oa 5u
vhere & FSda? IQfﬂ ai{@x(alkytpne or S@S(l%ﬁefl ylkséérlilé) 0P (Og 6D (elkitleng or substltuted alkylene)-
, A&y, L @B ERHkylerre 3 subsnﬁte(l alhchbﬂeﬁ nﬁ(}@)r. SRt beEbstituted alkylene)-,

30 Q@}ﬁ@ %Oé\?(%??glﬂ% g or st ts’ueuged e}llﬂz%;;rl%-n %')SNa{) ,d:%\l(ﬁ()?zlkylene or substituted
alk@f16)-> {NER")OH-@lrlensor sybdisited pilsylend)-aNRYICENE), -S(O)NB()S) MR )C(ONR)-,
-C(S)-(al kyl ene or substituted al kylene)-, -NR)-,
-NR - (al kyl ene or substituBed al kylene)-, -C(ONR)-
-CON(R )-(al kyl ene or substituted al kyl ene) -,
-CSN(R )-, -CSN(R )-(al kyl ene or substituted
al kylene)-, -N(R )CO (al kyl ene or substituted

t hyfgsi n al pha 1, tissué
gremth factor (TGF),




Ri is optional, and when present, is H, an am no
protecting group, resin; andis OH an ester protecting
W(grzm41)564u835| n; each O R3 and R4 is independent P@T/BS2006/043472

MR TR DTS QST Wbkl

, 26d GQR ne((m)m;y’a{ Sltdeydh R’ Brindbredenti-IBalkylRrgubstipsd digyet her

E ll\f; c or tr| cyclic cycloal kyl or
eteréc cl oa r| sing at_| east one carbonyl
R i iyl SP‘?‘FEW@@IP Cé"l l%la?rlﬁﬂ’ﬁwte(b"ryﬁl%ky ;pr ot ect ed
RGOSPEGHY bnd@ﬂ:ﬁﬂﬁesehtﬂ@ﬂ Ll bigo profpetiog @cipetsitliagar bony|

zgs (()_Pagrgll and w en%rg sent, 196Q0n¥ ter %&B%éﬂo[&; “;',9' ng a rrasked

BCF toget her forns
capfpni@e V@I&@ ingepe ee%‘i rhtlog@y éq“@raqﬂwy pr st el er;ﬁs@qm or two Rs
ng@EfB;{tioﬁdu&l ﬂ)nﬁh cycRAE} oD WRiefodychaRy] gr oup including a

eadd gié imgig%/ 715 d&% C%Ih Os%lg tte%;ﬁ:prglu ecg?‘oru? ) 1sl11(1% 8&(&; gl’ll%l gsltl%lll%d n]f&lyl alkenyl,
substiontad alkenyt kllsely rybstitueih atkess Pdlwélafﬁe@mwe yhsojsd p‘vlﬁéwbnqvde aryl,
subﬁmﬁe!dlﬁfrﬂ het§rU£ﬁtshﬁsHﬁ1@&jhe?elrdﬁMl alkzﬁrMCJu&ﬁ{'ul%M lalkarﬁraralkyl and substitated aralkyl,

cg&gi,é'ﬁ{olf fR? C&%ﬁéﬂ%}z,a Iﬁla e%{#x& 5 &%Qﬁﬁ&%&tﬁrﬁgegefl élﬁé?lﬁsubsélﬂjaed alkyl, alkenyl,

suRitutesl aliptyl, olivery, substitttedhibaxy,pryb swbstituted syl Qeferogml, disrydsubstituted alkaryl,

arkl to? %§Medg§a%p or I{G%f:’kﬂs L- ﬁn\ghe%@@llé] R@ecﬂe@ﬁ&rﬂﬁ@ Q‘@L‘ﬂ)d:@ﬁﬁshﬁé of a desired
se ect ed from_the FOU consi

|
ﬂlg(rtlﬁ%hty %6@% (?pflgﬂakal zg&ihi:ea}ﬂresent Ne %ﬂlﬁ ecteddfr\oa tEngro%g}sléhnl% of alkylene,
subsmﬂe,d alkylewyf all@pylerCs@)shiiuR JikeBylene, OB, ;O-GatigHlendSfr EbktRited alidyiened, -S-, -S-
&u\%ﬁm&d&ﬁ&@ﬁe’}‘ d %{B)L %h&l: k f"s‘ hky b Ybes, 8 %(oﬁ&li?ﬁénle Bx%t%@tuted alkylene)-,

resen
q(%:ei:(oéﬂ%@weéﬁ@ gt TpisEn q(%m?(S)aQaWFr@ﬁésubanm plkylene), NR)-
NI Cliead &yl seiemtedaihsehe)t, Lt(@IN(R PYOONCR/ T alkgleke\tl @ @itutdd@aiglene)-, -

CRUSTISIRY AHAS LSS SRl SR B0l SR s

N(Eaﬁﬁo)%tsé?)éﬁﬁdt QURRYOMR)- NFRIEEINR de NBWEPINR)- -NR)-N=, -

Ctl@%ﬂt OG(RQLN-N(IK’Yl E(e)=Naly L%REZ—N%}JE&H l-dl(Ht)ﬁQtRalﬁ\}k(Rﬁ-Dlﬁhere eachR’ is
eter r te et eroaryl ene, al karyl ene,
%ﬁm¥§$}¥]gﬁ ﬁ%ﬁ%ﬁgﬁ%% ar al kyl ene, or substituted
aral kyl ene; B is optional, and when pfesent is a

i nker selected fromthe group c@nsisiiing of |ower

al kyl ene, substituted | ower a)ky 7 r

al kenyl ene, substituted | ZXJ al kenyl ene, | ower

het er oal kyl ene, substituted|l ower heter oaI kyI ene, -0,
-O (al kyl ene or substit utN @I ene) -
@ -S(al kyI ene or substifutled alk{Rene)- . $m)kv\here k
, or 3, -S(Ok(al kyl ene or substi t ut ed
Wk‘i"rf&l ene)-, -C(O-, -C(O-(al kylene or substituted
Ag dojibrah g)d.when pr@éxg)'s.lower yBpe, Fubbtitytbddreer alkylengdevdr exgloelldylene, substituted

lcg‘)le}%!ﬂ@ﬂ%)ene 16wk dked: 'lene “shRRitatéBib ¥t lclﬁ&?le&r a].@}ﬁg&{e' lgmrﬁgeroa]kylene
B e

stﬁ)stltmd)sﬂanb lhbtexdaralbﬂeysiu@n@ed heterdsyiRng, @xr{laricksybsgtued akarylene, aralkylene, or

| E%%?%%g .al kyI ene) - N( R)C(0)0- ; -S(OKNR) -
(t C& -NeN- , and - RO

st (@R Npitiped 2 %?Y@O%‘%Hrwsﬂme Pyabdndent Iy H, al kyl ,
ROfs oﬁthbbeﬂ tahd wheaqire&lnkgs [H, ankemiit® proddRGIR £ro@y, resihduitio@Rd,; poffpdptide, or
H ) K substituted al kyl, cycl oal kyl, or

PRYBETS LJted cycloal kyl; Rl is optional, and when

Rpis egfiondl, and whep pregent, i Abnen e@tﬁr@r@@tmgrggoug’rr%fulpam@gidmOlyawade or
phtgnubiSori@pt i onal , and when present is OH an ester

e BeraRR Ty KT oY BHET ShaPs ARG & NIy oo

wheneach Rl ikiptlepergientiRE, dh&ombaumteﬂwbleS groups optionally
forma cycloal kyl or a heterocycl oal kyl; each OR 6
and R7 is independently selBgcted fromthe group
consisting of H, alkyl, substituted al kyl, al kenyl,
substituted al kenyl, al koxy, substituted al koxy,

pol yal kyl ene oxi de, substituted pol yal kyl ene oxi de,



10

15

20

25

30

substituted aryl, heteroaryl, substituted heteroaryl,
al karyl, substituted al karyl, aral kyl, and substituted
wae@kydds -C(O R, -C(O 2R, -C(ONR') 2, wWhBCEUS2006/043472
each R' is |ndependently hydr]igger]3 al kyl, substituted
al kyl, al kenyl, substituted alkoxy,
substi tuted alkoxy, aryl, ubst ut d aryl,
heteroaryl, alkaryl, s [ (Earyl, aralkyl, or
substituted aral kyl; or RUr R? is L-X, where Xis a
sel ected fromthe group co sisting™f a desired
functionality; and L ig. optiongl, and when present is
a linker selected fromtl gifoup consi sting of
@) al kyl ene, substituted al kyl ece, al ke
substituted al kenylene, -O, -0O(al kyl ene or
whereld hst it uted al kyl ene)-, -S-, -S- (al kyl ene or
S wis bptiond],@dkd wiiek ple@nie) IoweraEﬂ@)d suhvétned lowprsilkylengp lowerrcydoalkylene,

(O al k%{l nﬁte@fow&%pgl&a Hﬂeegwélafﬁéﬂy eﬁlee;u‘bstltu'teG(l(Q)er alkenylene, alkynylene,

ene of substitute
C( S) glﬁvyekgqteéwgcygpe %mtqd@mrgﬂkygpﬁ%Wgrﬁ-@gemcyclo%é(%e,’ substituted lower
-NR - (hatedoyiichiRyl6ne, a8yldns tsibbtitit@ichriddnk \hbter@ylene, suls(i@)eMhidR@arylene,

- CON( RO
oo Bl B eRe 4L 6’?‘1%“}5%“5}%23)8‘%‘ 5 ene) -

-N(ROCC>(aIky ne or subst®xuted al kyl &h @)
OO“H@WNWNWMKHON
; N( ROC( S) N( Q k E?éﬁb) —$ @ ROz \ —s—3 ()
RO:N- N( N-( ©% X
ﬁCE@N( N( mhere each |s |ndependenVIy H
aIkyI or substit ut & al kyl ; @Whereln A i swopti onal,
and whenja[e ent i s¥Tower al kyfene Rssubsti teft ed bmer

al kyl ene, || oyé cycéoah l@ne, @ubéLJKMted mem—— ()
cycl oal k yPGﬁ% % r allk nylene shb tltuted | over

al kenyl €neRr aﬁkyny ene | ower hetéfbalkylene

substituted hePeroal kylne, -1 ower Het er o®ycl oal K1 ene where (@

su gSt It M&l@&@s baveg tohﬂ@ér%}éﬁd @ﬁhdﬁéﬁie@ﬁtﬁdm@foy‘és@ﬁ@we carbonyl groups, R; and
substit

het er o reé]h %gﬁ%a}é?}ysfeg %m ﬁakﬁ%)lé%%;’]a?lsrg lgtlsr'llt alﬂ( F e)ﬁloalkyl or substituted
ar al ky| erieglkybrr Biapg Ri ¢ triodtd g@nﬁlOkW@meroupﬁzowt@m}Hy &y pycloalkyl or a
substltﬁgﬁg(ghﬂyﬂ cycloalkyl or substituted

cycl oal kyl ; nd en ese is H an

ank Kéb presee &‘f"(lrf@}bS&P%G ﬁ‘qu %%?aﬁ‘yl sy fgiiyabgh‘y"‘

potyipetphd, GR)(R SO, pos, wmiicis Eplaiogey, 22 sutstltu;tpt allyh gycloalylcbr substituted

when Pr &6t i is OH, an ester protecting group, resin,

am no acid, ‘pol ypeptide, or polynucleotide; %‘g 4

S, Rigf opgprey, andthgn prosed laﬁié‘i}la‘éﬁ%f’m (i8S SRt a’&f"R?‘P RYypeptide, or

N( RO al popinene@)idepsn RO substi tut ed al kyl ene), where

ea hl c%txoﬂ d%%xp}%g%ﬁnig bﬁ ah'estc@g{@%l:tmg oupS %Gﬁ,talmgﬂdtaaﬁj polypeptlde or
@f ereln i's option when present

Iomer a@%ﬁ?@%@*isubstltuted | oner al kyl ene, | ower

[00143}/E1| dﬁ@isiSééJc SR, meBoBSint Eéiirﬁdhdnﬂ&b@crnbéﬂ}dﬁfeﬁlalrd@fnﬁ@&wnsl toMElude at least one

prote1n (W\% ra’ylF] g no%é in L@lsnt lb!:ltl“rll%telgm (9 io z{t be?e§$02 gttk%g%ff latll'iyagtyf&g NP1east five, at least

eroa ene, er oa
six, 2} loaverevenedt dope eggbﬂ zséﬁamnewe st ISR e GEP-PAYRL i a6ids that have becn post-

transl@t%‘hﬁfy%ﬁila@ atnk ¥$S€Hﬁlslatﬁ>ﬁéﬂly%§’1ﬁe<§ﬁblﬁ$lﬁﬂuﬁwnﬁﬁt @[dy le&N&, the same or different,

heteroa ene subs ted h ef e
incloigput 7o¢ [ o4 521 eEer ot é"n@g ? al %71 2af&/or?§u 1k]?u egﬁg 19, 20, or more
differaut aikek ol tenyegteif thit compive i€, §.d) 5, bridBPal & 41, bér@ IHgl5t &, 1'hé8, A9, 20, or more

dlffergﬂt gHSP trglggloglgby hddHe & AlnERnRLAENGidd. & Jn@@&%ﬁkétvﬁcoﬁ@&sbﬁﬁ]hﬁlﬂudes a protein

and R4 are I ndependently chos Ft
with Hidreggeh b“tafFW fhan 8l 158 ¢ PRt iBtRar9sId PrEsRE P v Ry Sgpstined with th post-
transBtidagtyiiodified n@y ke akiitlo, acior F&R3: gived pReio with wprdRBiaig pigpugsst-translationally-
U ML cafegyn%h%&rﬁym&r s can be identical
modi eéitné’%l%méll oa’?%k%msq%{mg{%%%a{ag;gh al Kyl substituted = e
al kyl , cycloalkyl, or subsB8tuted cycloalkyl
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T3 is a bond, (R (R), O or S, and Ris H, halogen,
al kyl, substituted al kyl, cycloal kyl, or substituted
weyohosd4s/l ; R is optional, and when present, PCBHUB0060M3472
& [ ﬁhﬁﬁi  group, resin, amno acid
A @g‘-’t 1?\% 161|1t t}pt6,| %Ef&‘?lédfﬂ @%ude Spfger prery (gff%ﬁ‘lt fyg?faﬂf post-translationally-
modifiddEbn\ideial eﬁlﬁl&)&‘aeiﬂi or ¢a8 ifthdde @40 of it &iine PoB-ir@chiiongllygnaifisd non-natural amino

acid). {Fgrgeli %}X i{l@‘cgﬁ) Wity .ngte tﬂ&l %v?%%:lc trglﬁlatl(i%l.’algg&ld}f%&l %Lr?&%ﬁ @mino acids, the post-

n one aSpeCt nmpaosi t 1 ons
translaﬁﬁkbrmeﬂe@d e eivpl gREC eHfipER Pe e Fgner filEreTt At P GRRPLRon of & multiple post-
translah&ﬁﬁ;t-m&ﬂ&d R6:0faBird] aidinb RAcidlof the &mte kdyithi an Ghit dhandjffddett posBiransiationally-

Ieast two, at |least three, at | east
m°dlﬁfén°nnamtaltafmnasf five, at least six, at |east seven, at

| eas;i %&ﬁ)}% foatPoLt%%laﬁJlﬁﬁy Ml jjf’f»g ]{’ﬁzﬁﬁztturtzleﬂmﬁﬁ AVRY Bolypeptides in the
non- natpgsglce 8f1a:1QasP Oh&Scdlolie: RANRorD 8LOarbonyl-Containing Non-Natural Amino
post t r adafk atm Hfmxbt;tmmactbﬁtmeﬂg R2d@énts

[0014@0&6 s1dec$ (?iI tileo qural I (?? glr feglned ngm snl nl'ingg%b ?Q@un@nlgcgltgss Therefore, the

e sane or In C
incorppiatiintof gh rog-natyri@mimo @it wblearq_elec@,plng: cgntalgng sylectmpin, igcluding, byyvay of example

only, Jfﬂamﬁa%ldk&ﬁan%ég é’aﬁ)o?);l- 8x dlaazbon}]l &roud Sich 20a kelne, TRALE p0531b1e the site-specific
si.t.es. I n 0 at. c
denva&zatugx of gns sxflechgn v1§ nucfapqﬁf f{tac{i %tl t}!x]e Cértgo %Loni]ggmu?# ’thf gfstance where the

attackih® nu@@philgris @otrydroghildnfiwe; @mtoxime-derivatized protem will be generated The methods for
derivaRASS anWo@ﬁ?thé?trﬁle%gl ﬁ{amddofldu@tgi s B frﬂéﬁtﬁile ﬂ%ﬁhﬂooeé&_pi’\ﬁliﬁed prior to the
u

I.n anot her_ a a. co n.nc es. . a protel . ey
deﬂVﬂWafl?fl siep of %fgg ?‘g geﬁ]éatlzmj)fl s ng%g?he{, ﬁ;\grc}ergflaqzanoafste% DPFF Elglferarpﬂdly acidic to
slightlgi sie@or@itioh, iprleehy whnoftekrenpfer wtvetmn ilof shebisk 8, buiteerden ffhpf about 4-8.

[0014§]hﬁle @m&fl Qin.ﬁlo%ﬂe Q&@Jlﬂnyg nogggﬁrgllaﬁglo g&@or%ﬁ H&[ttﬁixl afiffo RQd polypeptide from
acid. For aglven protein with npre than _one

the reagligh of @ FFEPHFTOBREITE IR PO ot G AR eaRyigatral amino acid
polypéplﬂ_&a @@Shy&&)@]ﬁ@in&tdn@nﬁiglryagm chinfbe ethaivedbyna@ititivad! ag@taglerant to the reaction
. ACI e rimte
rmxtml%nlé.ﬁﬁcggl@tgnvt\gs ao lr:o(;r%gg}rﬂeiqz%lt P%eal;c g%%t %?E?Xr J}f tfl fo%l&v&tﬁ% 195;9111% rea)(h?cﬁease the rate of
reactigghgtwepy ROl POIORRFORP TP 8 ided Waiam“ﬁw%%wsomg'em% fo form an oxite-
contalﬁﬂhg &J’M}boﬂnﬂ Gt €he tindRagd fin hid & r@iveto the reaction in the absence of the accelerant; (b) lower
the a bf&} on Er{erag38| ﬁlt I %ntg‘o:nln Wrer%)nﬂall garborelyl c??nr]amr%tc%ﬁlggun@%dn oh}%?olxggmme -containing
comppyné i fOFfaﬁB |oa1meﬁwéﬂ1mlgz- spoatpimibevhersohe Arsteeie df 2&ifition camEis relative to the
reactl&hﬁ tH@ Q&Eﬁcé aﬂ"cﬁd a@@eleﬁﬂﬁﬁ td )ﬁcrezﬂ@ o glﬂelﬁ dr aﬁl‘bﬂmﬁ&ﬁlﬂzﬁﬁhg @Hl‘pdﬂﬁd from the reaction
[.a CO

of a ??%10?33 ﬁcrn mﬁg Sct)lfl}? }Vlgl{sé 61% ?xlyﬁmme -CO gifnlné §omB oHnJ]ng\ﬁ are r%lfeolgcreaase in yield is
relatiarth fi ragioulircihe tbhmoaseiils skielsehuuih Fpvay the tererats el which a carbonyl-containing

compgunﬁ freﬁ&@@fﬂx p%oxﬁ&ﬁﬂeséo%inﬁg @(!»xhp\()ﬁﬂ&d& @ dn BARe-Patabhing compound, where the
am no ac Met hods for Post - gg}Ps a

e R RN RR PR R AT PO TBepr G i g me msesy o
react Pr@bapleentghingtonipemd twittndydogsingeantainiRe@opiwdde Hfm an oxime-containing
compgﬁﬁ bv@d@%ln t@&h@és@ knntgneNQ @e‘lzm% H)rtﬁnj rea%H&an G SceWr ta!?l:elerant (f) decrease the

Hydr oxyl am ne- Cont ai ni ng Reagents 1
oo BRI oG ROt P §FoBcEur P?%&méfﬁqaww 4EH P8P, Wherein the
decrefse ghimygure bedgempyihitelatie tGiht esction ere@bsetice pf dctwderant; (g) decrease the side products
n r '
oS BEAE0 30 DA Ml 15, Ly oo o o
an oxisfe-coRENPE nBPHNG., Whaisinghe deereseingide sivtnsis i TR %@F Beaﬁw in the absence of

accel@int Cth)C@Esblﬁbﬂ yiev@dﬂﬂ)}uﬁbsﬁd#Qﬁb B shRtueeT 2 M@ﬁdmﬂ&gdﬂg&n oxime-forming
reacu?]ucl Zldotre%enrcp o an ccéieril(n?gef(ce??{llézo%t | Osre] W erettII{]e 3 §Je%g&1«t} %ra&lon 1s§o destroy such

|1 C a tac C ar C ar
temalgrswplre) (D cantbe squs@thmameme@omtmna@tna@w Wg’awac%né §ppdulate the reaction

of a ha&b(ﬁgﬁyéﬁg%% L@%&ﬁa ,m?hmo?smﬁaﬁ% do¥i@duing @6k, @h Murtbbrl dmbodiments, the

accel?rﬂltt gﬁea]t eﬁ% awofgfl e afwﬁxg}enﬂge%g%geurt%? é{efv attJ tﬁe a{a%ge ngloneg tproaeénes four of the
aforetnr@ibnel aopdnis Hivpefithef af@aneptidned prépertitshex ofche aﬁatmezmnmbwpemes seven of the
step or after the derivatization step. Further, the
derivati zation step can oceéf2ir under mldly acidic to
slightly basic conditions, including by way of
exanpl e, between a pH of about 2-8, or between a pH of
about 4- 8 [00143] The forrratlon of an

o e

o o o o o
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the activation energy of the reaction between a
car bonyl - cont ai ni ng conpound and a
wogarozehsam ne- cont ai ni ng conpound to form an PCT/US2006/043472

10Xt PR=cont-alini-ng, conpound, ere the d in
ot T PO ol B/ o0 QP ALY Bor G b LG £ BReTief fgoesies, o al o
the afoplpswiond polbertitseln a fxcthdr emigpdiment( b9 aceqlanelims sont higheyaf@¢ngbniined properties.

[00144"]5l Fi‘h@ifs'e e arng:@ék@dnn bﬁgdeg SR q stn%@ m:cteﬁﬁntro? %Inbﬁ QCCQ{Haﬁts In addition, the
ar bony I-contarnrn npoun

molar fﬁWa S PERHIHBEeR| f%tawrnﬁ §°IEP8Fﬁ516tf§1’des Vi PEVERELUHL Y L igg800:1, including
by wasi of eysnglecbnlysto9tel, aQOD\Ie20t>QJ1 t10e9: 1y 800t 40011, $00:11 106: 121984106, £ 1, 30:1, 20:1,
10:1, 418, 13%615@53{“4'1 64) 2.1 avep. 9t1h@8t166”ﬁ’?r(%#h§d 851 WRIHER. @e molar ratio of

car ony1 cont al ni ng CO ound_react w t
accelerﬁ%} mlygltyrw?eeco@w%qowp%d EIBIWE)WS PeveEFoRytQe:1 to 5000:1, including by way
of exarpié ¢ty 4D0M1, 3000t 1120C:QITPEUINSED0: 1yoe LS00 h2octeap@BSe: 1,140:1, 30:1, 20:1, 10:1, 9:1,
81, 7'f %qpﬁ[ %tlug ? 2I lsl 5%984 b¥§ ’Pl b%q A’nﬁ%%tll ﬁpﬂlérnﬂlet ﬁgele%ﬁﬁaﬁ:&s compounds

acceler (e) decreasé thé' tine hecessar
that cap éea%}pstaam@grrmw 111 @Qﬁqq 5P ﬂ\qges@m@e@owmhg gpmpound. urther the accelerant
includdd y’&lﬁ;@iﬁ}dk acﬂitaﬁlﬁrg@ @iakib Mbigg, a&aﬁf%ﬂhhﬂide tslet?, thmr@[he ora hydraz1de moiety.

[00145? ?éur%r Ci:noz{]ntg?i‘ {i'lle Q@re{nen 31ﬁ3g a?p’ects em%oclptme F hthe a%:tgleera"t~l % 1S sel}pcted from the group

consistipg @@1@*&@9@’1 arerfla)tlc Blaipgs cozeamineldarivatiis s grd cgmpque@@@mgghe following structures:
necessary torforman oxine group on a non-natural
am no aC|Q pol ypepti de, wherein the decrease in anount
of reagentsNT®.relative to the reaction in the absence
of accelerant; (g) decrease the side products
resul ting frontthe reacti on of a carbonyl - ftfining
conpound with a hydmoxyla ne- contiai ni ng tonpolund to
f or nhq\lnNFq\oxr\ne“\comNal\n”ng pgn‘mﬁouméfﬁ\[ﬁﬂeﬁé'l;ﬁ t hé
decrease infside profucts i & relati%e to tfe reaction
in the absence of accelerant; (h) does not
|rrever hhy deﬁtrmM th% tﬁrt|ar structyre of &
pol yH&b ﬁ er oi NGNANT OXi HA- % M g™ rﬁact*i‘zt‘m/ﬁ\n
the presence of an accel &t ant (ex@eptl ng,° Bf course ,

WhereﬁMRg R aﬁcﬁ@ a&l‘églmq"roglfthe gli](?)p &R Q)P L 9, 3 Qaﬂ%ﬁ?t grzl]yL Shléfegaryl L,-alkenyl,

trary structure); can ngpar at
-amsex# heaﬂeesw%rt Inie frgeraisay it 1 110opdh SG0): AR FG-NHyHE e §0, SOx.
[00146] Ivea figdert dnboditdnt, aheCatel2@nty « GfrtcAdnBl AEnatio BiRiaL e a Birthkk d@nbodiment, the
Vi .ning conmpound. In further
aroma& E:Egl)‘syﬁg%é{@grﬁ% qfl%e%r‘%oc el erant has at |east two of the
, af%f“é‘ﬁ’éﬂta%‘ﬁ‘édmﬁ‘re%pertl es, three of the aforenentioned

pr oerg,r, es, cgur of _the afoesymentd dhed rdherties,

fi f th fore t|o prop |es*z(of t he

afo e t|o etHpr Opeintd esT dieven~ofNit he

af orenment i oneq pro erL| es, njne { he af or enen!tHrz oq

@t ie ’t s o e@ t Dong 610 ‘/(_7
Nt h waccel at ant osz

the aforenentloned propertles 144] The use of an
[00147@. (EICzEfuﬁliea Brhbddﬁ’&ht“ﬂ@&cdldﬂﬁt idSﬁonﬁmlﬁe &kl € HALRHRN L EOlin@It, the oxoamine
der1vat1ve1ss 1Qcte% eel erants. In addition, the nolar ratio of

F groy

erant ca?bonyl cont ai ni ng conpound i ncl udes
véVG@@“b@?MﬁEﬁiabout 0.5:1 to 5000:1, |nclud|ng by wa
of exanple gnly 400@ 1, 30Q0:1 2(31,00O ?Ll 50% %l./
40030 g Ao 200t Mot Ot NoB0: e Msf NiZO M O
10:1, 9:1, 8: 1 7:1, 6:1, 5:1, 4:1, 3 1 2:1, 1:1,

(00148 Fpther, thg agelgrant guetpderomppugghs gelectssh or0 6 2roup ogitibeat, t he
mol ar ratio of aceelerant to hydroxyl am ne- gontarnkng
conpoumﬁerEludes’WﬁNGeSrmeﬁyeean 0.5 dgto, il
5000: 1, iMicl udi ng By way ofoexanp1e nly OOO 1HN
3000:1, 2000:1, 1000:1, 500:1, 400:1, 300:1, 200:1, °
100:1, 50:1, 40:1, 30:1, 20:1, 10:1, 9:1, 8:1, 7:1,
6:1, 5:1, 4:1, 3:1, 2:1, 1:1, 0.9:1, 0.8:1, 0.7:1,
0.6:1, and 0.5:1. Further, 46he accel erant i ncl udes
compounds that can be substantially renoved in vacuo
fromthe resul ti ng oxi me-containing conpound. Furt her,
the accelerant |ncludes conpounds contalnlng a dlantne

. o L T = o T
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derivative is selected fromthe group: Oxoam ne
derivatives: HHH W Me.' ' e M"NOE M 1 M NJO
wWa 200ABF64MA OL [ 00148] Further, the accel erant PmUU&anmmwn

_ und el.ect.ed fromthe group consisting of
v@herel&& rRr Py %%@E{? £ gr EL g

o8 frgmaeproup congiing R LyFof b frs it M@teis’rwl Ly-alkenyl,
L, alk}]niil L‘,!ralldoXy, aldkylalkylb@ing kiidre LliCa hoad, €@ GENH), andal(KEHMNE. .Further in any of
the aforen}gglnoayd e’ctblbg er@oﬁ%ﬁﬁﬁs ﬂ%r]agce%nﬂ}_ﬁl&ﬂcﬁm% the%ﬁlﬁcﬁm&s)&)résélted in FIG. 5,

he r I N an
FIG. 90t FiGhel Ocif bi (210 sl teplq FaE pseoBp OBt i We?rta%d 30, figare 5. n any of the
aforem@&{é@d Qﬁp'éﬂi ori eﬁab&cﬁh@r&t ﬁd ackdldadint inkl@de€ agaen fEScap foed @ Miyd@gtoneripon reaction

with a é%zléorﬁ%l contaln yg %r]p p. Qurther n a S'y Ag ‘the §%?ef%%oggi a@%eat!‘% a&%lerant a%tllyléy depends on
the ratg of qegpngnylth)fhe ﬂcﬁ@ae alﬁcmt}eqqaé ﬁﬁ:,s@h@‘@[ oég}g égep]gmg)pltermedlate Further in any of the

aforenﬁﬁ@f?é&" aﬁﬁ&!ﬁ 81 eniR3@GMIGE e QMR khe irb3Eticd 3@ BB RoA@RNE th Retklel@@the carbonyl-
on r e ction w

contauargfrcsrgpf%rl&l %18%}2 glpuﬁpxﬁgmmﬁ 80n almnrg l,‘I: 1%1%) Jlls Qetween §1/b0utf2 taﬁd 10; between about 2.0
and 9. Gyoetemmbaui DA el HE petwtes atoh i B0cekaren FOTiA] 20§ 6 Gehsigppgbont 3.0 and
10.0 b@@veén%olﬁ 2 80, of &t Dbt Wo huld SlohBerdch SU3E: 3n@L.Y; baReknlabtfRt 2.0 and 7.0;

|ty of the result er ned; e
et O b P B ShL S b Bl fgt 40 ma 70
betweqatdb@f 4.0 i@l 4. % hettveennbawi 4§ andeé.ScdhawrdiOs phogt 4 eboacTh ket ; about 6.0; about
6.5; a%gﬁmpﬁgbonylcontalnlng conpound and the
roxyl am ne-cont aj ni ng conpound i s betmeg bqut 2.0 .

00149 o oAU IR G BRI (B protein with
a hyd@gthn8neGiibshRtciveeRcagd b tisthcOadaanthges. Biyst, hedrwebmirah onderge c@densation with
carbonﬁp(dri %%?gdgnﬁ %&nﬂ%ﬁ& c ag llﬂlds%l aop}ﬁ!egve;rpabgut 2b¢rﬁ<§ mﬁ@m m&temﬁodgnents inapH

bet ween . 0;  between abo é
et S EYSRRREF QEBELENES I e CORBES SR O byply ocourig
aminodddids @e erebﬁ%l\l@ed’dmc&bﬂﬂﬂseléct&b aiadlis@y Ghakeb @bsslble nheadosdeciflc Gerivatization of
recomginsalt %roiigfns b V zerli] prote Ou%anﬁ vgbe??%ar d gs‘ deﬁrgeh%ﬁ%e&% E)odﬁlctsOThlrd the mild

ween: a
conditipnirecdst) (rueHHed, (0p rorshien af 15 hidroglapings dsibeddstsin Wit the campppyl- or dicarbonyl-
conta]ﬁQQ '1551 epfiies [d@s@ﬂlﬁ@]heﬁnpieﬂérﬁlly Naod Rt | iMevedsiblyN@estiost e derfd@ds efhcture of the
e reaction of .2 carbonyl - or
polypﬂ)ﬁcg a(le)smg 8%1{55,' valerﬁ, éhe Fpuropt)sg on 8\/I reta?] on is to destroy such tertiary structure). Finally,
althouply e pdyoixglahinesrsuprsiitotapreastito frp inetahglized haE cdli.ghej cprsipnsation of hydroxylamines
with @ﬁ)\ﬁﬂmt A9 SrbolFl-kshkainiddYrHsI QY %ﬂlrﬁ@&so;é&ﬁw 214668 GR0aBsable @iter biological
h carbonyl’- or dicarbonyl-containing conpounds in a
Cmmﬁ%*betmeen about 2 and 8 (and in further enbodinents
[00150]nByawyHof lbeimpeanlyathe tollowingmd-n8yralt agningeaaids are éhe dype fcarbonyl- or dicarbonyl-
con‘raiﬁl‘fl%j Qr%ccr’ am&s’%@ bre trglgt‘%/@ witf? B 'h&&@&ﬁmn%@&ta%h@er@&%tﬁ&s&gedtHél%m to form an

ur al occurring amno acids are un@eactH 4 it \hoteh
oximesapiHAiES H@W&Wakewe%ﬂd\?épc’m@%’i‘f‘%’t“ 19 PR et Foeaq ginb dpqyiRed herein (althoug
such SrbdcBonSing 0¢ kise e htinviae dbzeate obm aodeleragolosrbbaddrtinpr ot ei ns:
derivati zed proteins can[@om1be prepared as defined
honogeneous products. Thi *d, the I d conditions
needed to effect the j ydr oxyl am nes
descri bed herein with thej carb yI
di car bonyl cont ai ni ng pol ypepti d
general |y do not Rixev
structure of the polyﬁept de |{ excepting, of course,
where the purpose of the tMeaciion is to destroy such
tertiary structure). Finally,”although® he
wherdiy dr oxyl am ne group anino appears to be netabolized by
%ISIP%B%&)IIIM-K{ hl}en e%egtr1 ower Ig{ei%nﬁ,tsgbrg% Gy %Xfler%mgfé? Slow@rc éora lerice substituted
leyyer wlodpd@e,tl@ww@rfrewsebssmeploeer@}ke@renb P’@S}’I’Q@P“c rwer heteroalkylene,
s%%ﬂt%a& Ee%&yl[a&%@ghetgycy&@ﬁ&yﬁﬁe ﬁ%ﬁﬂlﬂéd&ov@iﬁh&erocwll@lkylene arylene,
ng non-nat ura o aci.ds are the, ) vl
SB%P%WW he e 5P, §P|“‘<E"8 ?t%{?ﬁ‘?fl‘??& At r?’ée St 'f%ﬂ ﬁ‘al? “are e
snigactd agdkynt;h t he hydroxylanrne cont ai ni ng reagents
descri bed herein to form an1

descri bed herein
troy the tertiary
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oxi me-cont ai ni ng non-natural am no acid or pol ypeptide
in the presence of an accel erant described herein
wqmwm@gm such a reaction may be | ess effici ePET/Uszmhmsﬂz

SRS R DRecel 2L C55 LOet TEn ) e s

loﬁdﬂ blﬁilén% udveealkenyiete, sabdiynted bever dlkenyiane, dopet Igakdalidlengesubstituted lower
hetgéro %len:e 3{)— = —taﬁc%x?e og Ltﬁlﬂ%d&)ﬂyﬁ&?— -S1 %ﬁ(yl@delﬁgﬁmnﬁ%’alkylene)- -S(O)y-

ene

wlmetkesr oIk - RB (AL Rs¥ PPy ai#é‘?@h&@y &Ry (R subsituted styno)-
OE1-etBF Oy RA Jf ibei@sd aﬂ@ﬁﬁd)—l, NG Q}d-NlRO(/bﬂdylene or substituted alkylene)-,

l l ene Ub a. me Or sul S (]
SN BR  R LTy BRSO S0 e
allglsht rN(&’t)@éL(aéﬂy}@aergfIS@ﬁ@ute%“a R+ @Wé) (Q}O-SQGQNIEm é\{ﬁR SeoNR)-

?i(KMI@ﬂ&NEFJS&))m(R%(RﬂMcm&N pC(aSeNtN(R?r (kg -CR),N=N-

Sg%gé‘mv@}ere%%ﬁ%#p is 11%@13%%1 2hil p a]%,(l Vg?t[tut@d a}ﬁéﬂ ene,

substltut ed | ower al ka‘iyl e, | ower heter oaI kRI-ene

subsaj i tut I ovvers het oal yI emR’ - O-SR-O (al I{yl eq'LLor
|t t ne) /2\(al kyl.ene or
d aI e W: ek 'Ls,y \%
en r -, -

O) k(@l kyl 5u stltut ¢ alkyl en C(O O
(al kyl ene or substituted al kylene)- , - C(S) -,
3 (al kyl ene or substituted al kylene)-, -N(R)-,
- (al kyl ene or substituted al kyl ene) - -C(O)N(R)-,

(R )-(al kyl ene or substituted al kyl ene)-,
Cs R)-, -CSN(R)-(al kylene or substituted

24 k%{k@%%sﬁfuted%«%’%& }I)S%tr}%} or]Ri?HR‘?St i tuted ,
eachNR'R's Jn@pEgddi(tR™) alkyl, -sﬁ](sﬂ.‘ut)ed}(l]@j IR Rerytecting GUPuR; o g@@)more than one R” group is

p}é%l%ﬂw%) Rr opMaﬁé%on{}h het%cgclaaﬂyr C( R) =N N(R>,

R) B igfnb 7 ) MR-
Ryl &ptignab oV preqea, i ﬁo"é‘ﬁé’ﬁa @W{er‘vg BOUR
RS 1d Bftohdl, uhdchea briesght; is RHj s ebler paotelctjtlg grosmibpsini t ut ed al kyl ,
eacx 19 a!lcﬁ% ?dglgeﬁéeﬂgflﬁ h%lUﬁeﬁ qov&y Qﬂcﬁ %L Mlntute%mr ﬁcyl l0PR; and R, or two R;

epen substtuted al kyl, or a
gﬁﬁ@@é@?ﬁlﬁ@f’@%wam&lﬂr K han one R' group is
oPﬁl@S@BU R gtrdﬁps thfethefXbinatadytlic of wityliecytietlion co:rdlytcdogra]lo#dg/jl confRrising at least
one ca&%ona;[)t <I)uo nlfafcludm qch‘r’Qo 21 é%u %?o%ted !:a?bolﬁgrl gt%{l]p m&lgg a %ﬁected dicarbonyl

gr oup, resi is optional, and
gpmesem‘skedlcgb@‘l eroyn, feclyding a Elﬁ%fdéjéﬁﬁﬁbﬂgl FPBup, resin; each

chth—JeR ﬁ&fé tc@éthér%ﬂnﬂﬂﬁ&@%&d’ﬁr bi¢ych cyaadlag ﬁrﬂl,eteﬂooymﬁlkﬂ kedyplriging at least
06?, 66% %IE)L{}):J% qn}gy carbonyi(ééouy cﬂrotecjﬁé Cﬁab%%l %%u}? [}ncfuﬁ\lgg fﬁo’tected dicarbonyl

orma
gtv@p,erm@WIcumnkggroupmclqdm amﬁskBldJQaﬂzmg'i goPs together form

[0015% §§r \wa kfanPle ohif 16)8d df6rerBdAGdnBpuIohes omPRLE0OEY B0 &) Kythde compounds

conpri'sing at |east one

ar bonyl group, including a
di car bonyl group,

R0t ecf ed carbonyl group, including
a protected di carhgRyl _group, or nasked carbonyl

group, i ncluding asked Wi carbonyl group; or the
-J-R group togetpe Qr ms a nonocyclic or bicyclic
cycl oal kyl or 6cyldd oal kyl conprising at |east one
car bonyl group,| i ndfaudi ng a di carbonyl group,

pr ot ect edRegar peryl Ry oup, including a protected

di car bonyl gﬂoup, or masked car bonyl group, including

havmg&ig%}g . di carbomy!l group. 5@19151] By way of exanple

of the aforenentione pur poses, conpounds of

whergigr rrul a (1) include conpounds having the structure:

Kis hllq)l,, su%ﬁtﬁfe@hlk]yl cRIdafkyRbrieyistimsdidysibdltyit ed al kyl

I@%ppg al lk%d Whe(%lé)re%)é‘lp ?stl—k t ugr%go p(f%gckﬁgagg&)\ﬁ resuRhnd' s optional,

rotecti ‘?F? gr oup,
Rze‘sqphonalawd iR Fraserty pﬁq’}b rﬁPaPStef RIPLECNNE PP EE & OH,

ester protecting group, reden; andal kyl, -N(R” -

C(OkR where k is 1, 2, or 3, -C(O)N(R') 2, -OR, and
-S(O kR, where each R is independently H, alkyl, or
substltut ed al kyI [00152] By vay of exanpl e only, for

' Y T o o
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havmg}hgst@cmrg or S(O; and L is

having the structure: RHNC R (XXX); wherein; Ais
optional, and when present is |ower alkyl ene,
wa nmssd4ug ed | ower al kyl ene, | ower cycl oal kyl ePn@r/U82006/043472
"gb Jtp ed J.ouer cycloal kyl ene, |ower al kenyle
‘ﬁa@%@iﬁ“ Ihelodied fromt thegrgipetrsisting ok rhploamealkyi. sHputed allyl, N(R) -
c:(da% ehgak kY 29&%; CEOREL),L-ORE endNBIOBRG Rhdey bR is ndepedently H, alkyl, or
het er ocycl oal kyl ene, substituted | ower
subpitiehaldl el oal kyl ene, aryl ene, substituted aryl ene

[00152] 't edy@d Expingla eyly, Surldistafdranteaipnéfiatmotss W?‘P@H@S ofé}fopgalfli,ﬁl)e%céude compounds

substituted al karyl ene,qaral kyl ene, or substituted
aral kylene; Ris éhkyl, substituted al kyl, cycloal kyl,
or substituted cyckqal .. Rl is optional, and when
present, is H, An anilho pﬁotectlng group, resin, amno
aci d, polypep |de or polynucleotide; R2 is optlonal,
and when pre , s OH an ester protecting group,
resin, apjimu acC@)Rpolypeptlggx or pol ynucl eoti de; X

§ dh al kyl ene,
whetiast i t ut ed al kyl ene, N(R )(alkylene) or

A 1's\| n;go)lag s&gak\% Hnléste&% 16K Xﬂ(ﬁ&l@)subswﬁﬁ& ﬁw&aﬁ@leﬁ low& cycloalkylene, substituted

oy Cmgsﬂkﬂfn@f et H%ﬁnﬂ@% sigegl kflgfen? A, Inbrdpetbypre.
su@ﬂﬁiﬁ@ﬁ&ﬁqaﬂ@l@ﬁﬂﬁm d&er&fyel&di{yi‘mé albétiu)ted| lovesk rtheocpdarproigrreigylene,
subs?l 1%1 e@ grglleneehelsé al&ﬁﬁeugugsn%fted Eggr%ﬁw (M?Qxe subligfiRialkary¥nd, Salkylene, or

resent is |ower alkyl ene,
Sw@ub§ﬂwﬁﬁﬂ@ﬁalomer alkylene | ower cycl oal kyl ene,

R ﬁ Hllﬁﬁt duﬁsblfuﬁd alky®) \/Wdloa&yl%r@ﬂisﬂ(tylbmalpaﬂtyd)v\/e r al kenyl ene,
R1|l| Ctpg?ns Hg V&iqlen ripresent 1%& }% ]ggtﬁ e a%/ 5‘131{] Qfmn& &Y&eﬁolypephde or

tut kyl ene,

pOWQMépmbycloalkylene substltuted | ower

thﬁapasﬂap il i sk REOH, @i YsteE fiBtectingl Bibip tetli, @nlinancjd, pelgpeptide, or
oaryl ene, subst it ut ed het er oaryl ene, alkarylene

W@@H@ P?uted al karyl ene, aral kyl ene, or substitut

Xds @l Sy SEPheiid L{itx)bond, eilvdme S(ﬂa)ltu‘ie‘h%]kyéea?’ SER YRR NS‘ Hpypstituted
auéle%)%re%% R¢ R)indbﬂmdeﬁt@t}ﬁ SiAOR Gdbﬁlgutéd(h]ldyﬁs pective

car bonyl group a 4 ar e i.ndependen ,
00155 o POy 1o B AT PUR PR oD SF forpuia (0 incude
compo@iids aviigtilictsuniceick oﬁ?@inda{wx) or R3 and R4 or two R3

groups or two R4 groups opgiopally forma cycloal kyl
or a heterocycloalkyl;jg i's kyI substituted al kyl,
cycl oal kyl, or subskitu d/gmz IkyI T3 is a bond,
CR (R, O or S a ' lﬁ ogen, al kyl, _
substituted al kyl, cycl aIkyI TQr substltuted
cycloalkyl; R is optional, and vhen present, is H, an
am no protecting gr® Rpn, am no acid,

pol ypepti de, or polynucleqtide; and R2 is optional,
and when present, is CH, & ester EFEEBcting group,

where esin, am no acid, polypeptide, or polynucleotide.

00154] The types of pol ypeptides t e such
cab Bomyral BF v PeRFBOHpTE %PSH&“@H Biveralb R P oa i oien
aci ds i sbqafuad ldwelaiyﬂgalkwehd, Wivtratke@dend, orbstitasl 1owpe alkenylene, alkynylene,

car bo ny 0 er?let%ﬂ%&% gﬁwtut&i%%xgélﬂ’lﬁg 1&‘»&{‘11&%&&0%&3/1@1{8 ddBhtituted lower

acid is I'oca € SO

hydr ox y]le&mCYF@ak@ﬂ@é‘lfﬁtlenééwsg@é‘&rﬂ?fﬁet}ﬁte‘?ﬁ@eﬁaﬁu@m hejgroarylene,
di car bogihyiGE, QutRtit@arhIaGend; bigi@flene for subSiiltddiantiylemli f i ed
non-natural am no acid that destroys the tertiary
structure of the pol ypeptide (excepting, of

43
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course, if such destruction is the purpose of the
reaction). [00155] By way of exanple only, the
wo oo o9d4mgy hydr oxyl am ne-cont ai ni ng reagent s aPET/URE06/043472

type of hydroxyl aninecontaining reagents that are

reactive wit h(b%/he car bonyl® or di carbo®yl - cont ai ni ng

non- nat ur al A‘Ih"n saC| ds déﬁ‘crl bed her & to form afy”

oxi me- cont alp caJ-_—@:ni | ——H‘]-—t%f(e) c——s——g ®)
pr esence 9;) anR4a Igel er des?lul be %) er\qu n (alt h,gffz;
stth-@RYeact’i on may be | ess effici’ent in the absence

of an accel erant decri bed hgrein): whereimn: each Xis

i ndepend y H a I, substﬁ ut ;&‘al kyl , sl ke
substltutled a?{enyl _aJ_k wh ed al k—yﬂ?—
te

al koxy, W al ko y, al kyl gl kdxy, substi
al kyl aI 0x8¢, spol ya ky e oxi de, bstituted

pol yal kyl ene &ide, ar$ substituted aryl, ® , where (a)

het er oagdydites &H@ﬁgt tb thb' K%@u@ﬁﬁ@d’) Qﬂfcb&ks,boﬁin{gaﬁ ﬁékp,ectlve carbonyl groups, R3 and
substituted a

> o ky S ettt B Y iR AR HRE R S S¥baon, or sttt
- (al kylcpshellayh oy bisitR. buive Bs mipupy prévieR S0 @Ranally form a cycloalkyl or a
-(al ky|h@t@1% a1§3!4bst ituted al kyl ene)-S-S-(aryl or

substijtute ) or -C(ONR") 2,

wiies gior Sel?iﬁﬂteégu"?‘ §yﬁl?%ﬁf§p‘§ﬁ‘5’étﬁ?%%f)yﬁ%f’ybgen al kyl ,

s Uh staibbnd €GRI@). IOy br, S, @kl Rési halosmbkyl, tlmthemedalkklewylba}lkyl, or substituted

al koxy,, a?ggg,; ituted al koxy, aryl, substituted aryl,

heteroary al karyl, substituted al karyl, aral k}é 501,30

s Bhétoptioreletrd b W‘fni is i} A PROGCENg %’i‘ﬂ%ﬁ&??d%ﬂ?‘l 4yid, polypeptie, or

sel ect gdiyhucpntid=h@d gr oup consi sting of a desired

f LHK% 9(91@1' anthVhe @e%&glt ‘?é fl-ﬁgﬁ ésgppmt%ﬁ’gem 1%5% grgm@Q:ﬂc ﬁ(ﬁ’}maptlde or

on3| ting of al Kyl'ene, substituted

aI kyI em@}’n‘aﬂ%@ﬁyl ene, substituted al kenyl ene, -0,
[00154] 1 @Jp&)bkﬁmﬁ)e@fdeﬁll\hb&tnpﬁdd tehl catloléyl! @ @@drbonykBataining non-natural amino acids is
practlcig%/ lg.talfnt&%as gngoa% t eucb ?}t I % gga(@q gi co&gggl% U(Bl na{é{aplrgla Wirs @ocated on the

ne or
polyp@pﬂ@)/qoghﬁé)‘.he hydrq;(y@)mne reagynijan (r@ptk\yfhethpeca&}ong b diegrhagyleggpup and not create a
resultifé K¥HiBGEIon-natel Bino aaﬁmﬁ)d‘e(hairskt}ié eRBryOfruaub St thk Yoptptide (excepting, of

a% al kyl ene or substituted
Comseaifﬁ%}“ g?‘?g%mon = E% B}r‘?ﬁf %?f)th “ﬁ%\l( R )-(al kyl ene or
[00158] Byswaytofit:enipla blbdy,ltlerfeyowmg hydzdxKlgrhinpreontyining gdsgamis eagtiedype of hydroxylamine-
contalﬂlln %Lx e )hMFgre gc@)e@hth@iﬁlcg&(& @r @Jarb%ﬁ&bﬁ&n'taﬁﬂtg@ldn—naﬁnal amino acids described

heremaiio | eneyx-lme EO&WQ Ri-)l tug'a?;gﬁ%ﬁ D ei;%@?s%%«lé%y an accelerant described herein
(althosghbsdhiataattiod may keylbsecféglen,t mﬂN@We@ce@a@a¢ck1yqaenecrmed herein):

substituted al k Iene) -N(R )C(0)0-, -

N(R ) C(O O (al kyke %ub% l,lt—eel—aJrWI ene)-, -S(O

KN(R)-, -N(R) O)N(R”) N(R”)C(O)N(R”( )alkylene

or substituted al kylene)-, -N(R)C(S) N(R”gmg

-N(R)S(O kN(R)-; -N(R) N=, -C(R)=N,
whereing( R ) =N-N(R' )-, - C(R)=N-N=, -C(R) 2-N:N-, and

-C(R) 2-N(R)-N(R)-; L is optional, and when

ewh&semuapeﬂd&ﬂy@( ), s@sﬂ%&a@@@]@nﬁl&u@hﬁ@lkﬂﬂl alkynyl, substituted alkynyl,

%)nyi,st Sttlglt[e(ei g‘)l%y:(:}fkyﬁﬁc%%?fl, ﬂlm%[ce?l ﬁ%glﬂg xer pot’balk}gé’ne ﬁvﬁ%eeﬁgﬁtugd polyalkylene

een en

OX1N( R S@stmmeané hetgeeﬁyl,pagbsptgteqi betreqperh disarvl %ylbqqtugfl algzﬁylaq;ﬁ]l‘;yb substituted
R9L -QQE}JIJﬂ' o&ﬁ&ﬂfﬁwd ﬁl@@né’) OI@R”% H(8kyine B s%étltdﬁ&jalbmﬂé) AbySR¥\ (alkylene or

St . e ky pg)ov at a!cs d | almf O ﬁ P wherein each R” is
brore i sl et u

@blﬁadebwﬂﬁog@rmp substlttaedra&mls aﬂwtlll,rsabsuawﬂ pibena]eall@xb pubgtituted alkoxy, aryl,

ft sifite Irﬁq}ete!%ql@r DRy rsﬁllsmﬁi% ﬂ&rﬂ%&aﬁqﬁ&)ﬁh@%&a #8xy1f 00156]

l'ustrative enbodi ment’,
ongaah & kndspanratiyssiertedfiomtbaeroug aﬁeﬁﬁng P& deiyd froignals
buffered solution (pH 2-8) of a carbonyl -contai ni ng
non-natural am no aci d pol weptide and an accel erant.
The resul ti ng oxi nme-contai ning nonnatural am no acid
pol ypeptide is purified by HPLC, FPLC or
S|ze exclu3|on chronatography [00157] In a further or

I
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| east one linker termni (nono, bi- or
mul ti-functional). The condensation of a
whgar ozt ne-derivatized linker with a PCT/US2006/043472
jﬁgwl Eusub tlii[ ut.ed protein generates a stable oxine
ehdepriderdlyiepiodied frorh the srbwrvonsistirga alkylesk.spbstittied gkylene, alkenylere,

suﬂMﬁt@@ﬁﬁ@nﬁéﬂe ne- \M) (aﬁkyﬁﬂ@or s&ﬁtlnmraﬁcyle@ her, 4. (a[klﬂeﬁhg)r substltuted alkylene)-, -

chems rles e Si fIC C
Sieer it ot beypheE=gt SERRTr s RIS PG oot
aﬂ@lﬁﬂ)—l, 0@4 L E)H@kYlerke or tubrgtutrdrikyteat)y FIER )a ANRY dalbyjq:rd or substituted alkylene)-,
%{p) 7 ) ()Ma;hén@ omgﬁnfe&'ﬁ@éng n a(le}'flén@ I&esruﬁstltuted alkylene)NR’C(O)O-

subst ermn
e *‘@ﬂ@ﬁ%@hﬁﬁn@ NS bﬁalkaslﬁrfegbwﬁ Bldgpnelr iy, Soover
(alﬁﬂﬁe m&hh*ﬁtﬁied alkyilane)-, AR CO e IipjiaPbri sd:eututayammh AVRYCNDS-

N(ltR gE %eﬁ%cgg&cbﬁﬂi‘gé uﬁﬂﬁeg-' -%((Y)'I\Y(ﬁ) ﬂ%@)ﬂl&‘}- - NE)CONRHalkylene

orglﬁétélrtwﬂv ) AR NG hsﬂ“éﬁaia%o)é‘{(}*amlﬁliéﬁp o1C(R )N -CR)=N-NR?)-, -
C(Rhemmep,b{w)zalhnb@maced)m(w; R, B. Methods for

L ﬁoﬂpﬁ ype batng es p:r e(r%&? lﬁg )(38{\/28 e n%:égﬁ hg{ﬂén e;sﬁs%é\mqﬁ&emﬁege pis0, 1, or

2,Accel erant: Reactions of Hydroxyl ami ne- Cont ai ni ng
ea&@ad\%pahaénﬂﬂnan@l Acsmséﬁtumwm Car bonyl - Cont ai ni ng
vﬁl-gise egcr:%lgl 13 11-1r£ emﬁ) e OI% ctérraagring(? %rlgtgcgm%%rg%ggnfdlncfs 4 6)10V1ded that I~
1b\¥ tqgsﬂ@d prgyifldpt hys@m%yqrqmam@e growvcaiable n@ewmmﬁwﬂbﬂnﬂ (including a

diFBoRYD) oAb BiSa ﬁoﬁ@%ﬂa%lﬂ@' abill oGRS non-@lﬁtural amino acid poylpeptide.

I.car, ainin reagents. to ro uce
[001563 uaﬁé%l{ erﬁ, 6#9«?,{%@%&%1[9 d‘glnftﬁ gzglen& is ad{rg goeapliuge(:ied solution (pH 2-8)
of a carbanyfl- Lmﬁapme semmelr@ pmiamaciirobbeptidnbd dascleiahie theesplépgpxime-containing non-
natural(aﬂhﬂo QQ&J%%QIS Qur[ﬁ%@-@ IO, R @ﬁze%ﬁ&%mﬁ%ﬁrbﬁé‘t@éﬂ% §.n the

absence an accel erant escri bed herejn
(00157 e fihereft i2BTPAGT BTBRE AR CEHT AP OR- KPS s 0 o @
compoagi ofl F@mula GHIXna thontl:2; &) I0l; a6202: p ol ypeh§;iodkS for2Zom t he
[001582%@&&'39190d9£en§ nﬂbﬁﬂfe q’iﬁlYeL Mﬁe Can Ie@dt &kerkgecﬂﬁﬁl'y%{h%rc@bonyl- or dicarbonyl-

m no acl d rox | am ne- contalnlng non- nat ur.a
substitylpd ppynptprak amino ac1d|po ypeptmle to-fopm an pxinyg bond T the Rresencgé)if o accebe&ant described

hereini(alth6ligh sich @3tacidonytdy-bendsaktfitienth he dgent oCancliranfmmbeitherein). In one

embo ’K{\'{]en? ga li e? pnetggds ARG %Lrgﬁ @tﬁ%ze Lrﬁ(exrs h,g tarlrﬁr?gctf.mé %ro%lﬁuw ?nctlonahty on at

erant 1s a conmp has at east oOne
least opfy bnkﬁroflellnli)‘w(liﬁ@}lop'?lo prewelil-é@cm(l%)) Therropdsason; i@t drpylagyne-derivatized linker
with & @;aeismb@mutaﬁgomaﬂ géheRBY ROAYPle 6:0MAE okt Y- eANROLIE-f@BEnA linkers (e.g.,

hydrm%fmr?g )é\%; %]]1?2: ﬂ?rnréﬂ.grgggﬁler lggmc\?mﬂléemslt{i%gheglgfvntg% g?g:gsgemﬁc COI]l%CCthII of different
moleciles (p-gl athéripeottins, pHwmersegctplbmoleqilephie thhoamatarapfmiphgsid polypeptide, while
mono-BHGBhET BHRtbrs (@Qi}oxlyﬁﬂ&ﬁlﬁ—sdbhﬁltéﬂc b vaat keﬁﬂmﬁ N@¢iByte Othe tsﬁ’:@spemﬁc dimer- or

ohgoni,ﬁ}ﬁig%)lxo t&%ﬁ%&%@%}lgﬁg %ﬂ n%\a)ﬁ%%gt drl %Q)Im Qﬂ? ?ﬁ(gr stral psgy with the in vivo
translagigai eebnologyt déseribag h@l@npﬂmgbmev\ﬁpeqsléletthesp@efm rthfaﬂeeetdnnenswnal structures of
Cheml@ag; Elybq;altegpmgggr gy is relative to the reaction in the
absence of the accelerant; (c) increase the yield of
an oyl metmﬁyaalmmaﬁmpamnmbm@ NheNGgaLHina Afd Polypeptides in the
car bonytreseenofbmidast (e AReALAG:\Relidtions of Hydroxylamine-Containing Non-Natural
hydr ox ydugima sdéisoth CanbomyhGonodriggotengkptswher e t he i ncrease
[00159] n1“h¥ gg‘slt g n§1§t105§ ln%hff ¥§aoﬁ %cﬂnﬂ@es raﬁ@&ﬁﬂp%oh@de‘é@@e@@%%@ a@$ be used with

ccel er ant (d) lower the tenperature at which

hydm)@@%ﬁ%t@%?o&nhw Wﬁﬁc% A Lcarkpyyly of dicarbonyl- contalmng reagents to
produ&)&ﬁifdﬁmd/&am Bt BRR hei-MuRartaygeidwokipdpfides firtha Adence of an accelerant described
heremcez)iﬂhouéh sutc gr%lacrﬂ)nnrg%&ggg elf%& eht 11\%1\@16 brseengc{; o%lalg%&irl&ﬁﬁﬁﬁ sc!ri% Shgrre]:lg)e
[0016QifThF framagiow ef a@mnwor(wer)mgd@wéa@ eminp aciq ?rrpen-ﬁaé%@g%lﬁ §iq pplypeptide from
the redc8&Cr a ﬂyc@cﬁ?l@xﬁiﬂéléohﬁﬁlﬂfg AbdMafigh] SRR hyrdxRlagine-containing non-natural amino

hydr oxyl am ne- cont ai ni ng conpound to form an

oxi me- cont ai ni ng conpound, 43nvherein the decrease in

time is relative to the reaction in the absence of

accelerant; (f) decrease the anmount of reagents

necessary to form an OXI e group on a non- natural

o oy
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af orementi oned properties, five of the aforenentioned
properties, six of the aforenentioned properties,
waenwens@his t he af orementioned properties, ei ghtPOf/US1066/043472
xxxxx ﬁf@ﬁﬁﬁEﬁﬁh@ d=properties, nine of the aforenentioned
ae1d pﬁ {aﬁlde%e ?y'l g nfaining rﬁg@a‘c SRt 8h é‘éihtﬁil Bﬁ@xr ztheéegant to the reaction
mixturk.NArBackdkidoh Bra @fib@dd etlias at ket aeoe ke rfelitvilg aspedae (apiocrease the rate of
reacuoth I%Qtw?efn%rchgEl% o tg g pgn%ﬁx{dt &R Py&&gﬂrgﬂl% co-gﬁﬁnn %gml%ftmcﬁtg rform an oxime-

erant Inc use o e acceéel erant
contaitgg mpAuRd, a’é?f%‘lh%P‘éfPﬂs%m ratws LGRS B‘ﬁfea‘thﬁlémﬁ*tflaéancF 4t horcgerant; (0) lower
the acGE®] QE@N b hO 1@ Batyden QaBHGIyREAGInEE rmﬁmmdi 4nA @ Hydtesylamine-containing

compom?‘d %et?)nnge)le(r}ag\)g eeg coxolﬁﬁﬂg ng oulldl w%;graghgogmﬁ%% 61 %ﬁllaﬁgrb%g fQXS relative to the

reacﬁc@@gthq_abse@gy@f ]pe a@glgrarf (c)zg@eag_e the)\igld af an gygmg-confpgping corg@ug_d from the reaction
of a c%@n@d—coﬁt@imixg c&np@und&wﬂa a lﬁfdﬂoxylzﬁmﬂe.—coﬁtalimg 4orﬂpourﬂ ﬁlheréztha. increase in yield is

relat1Vf F?]lhen%ilc%?n 1}1 él{elagseré%e 09 the ag célerant (d{ll‘ow r11.he temperat1t1.re c & cdrbonyl -containing

acc e erant
compduydireasseyitarn IidoxstamingicritrgnT ompouh th foriin riése-appihigies compound, where the
decrealtSh W%?&at@b QWd1ati0e 10ttt 1daon G086 absentd ¥ thd Qdca&arb)(e)v@&ea@; the time necessary to

react azmagnngy €.2ul Cﬂ-lg%gncg:WIt 8ydioxy]g O%Qon&ﬁnn% %ooxg}t?uﬁd tozfe)rmldn oxime-containing
compali@®, Ivherin the d8cr®§e i tifne 156relht1veBo the rehction iBthg absPncd of dceelerant; (f) decrease the
amouIQ of rellgenlg ngce;sary Qo ?on;lx an e]grou@n)q Onoianaturai:éiﬁlﬁch &did p&lﬁ?@pﬁde, wherein the

accel erant 1ncludes conp ounds that can
deceeagt ISP 1 PEY FSHBVB I AU PO ReFlseti €) frgrease the side products
resultiofrariethe eatied ¢fia _gbaglipaainidg cobpoinf @ith a hldexdaved-@n@ining compound to form
an oxﬂr{e] %é) Qrﬁr% 08191 d’l %&elﬁ @Qtd@:‘reﬁéqu siffe }Qb@% QQelﬁPfl: ﬁ)t t¥e refhtion in the absence of

sem car pazi ITDI ety, a drazine, or a di azi de
accelepppfy @ oos [ﬂefoafevzﬂﬂbmﬂe%ﬂﬁé fhe t?fi%ﬁvct&ﬁe of A éolﬁ%tfdé HEtFEEP 5 apy oxime-forming
reachc&SﬂD&lé? biSsefide oestlROdicrBNEReptihg) ©f HOBE ndrant plhrﬁosseﬂ thCiea@tlon is to destroy such
tertlar% str%E:nturteJ'] ?1) QL 8! Q%aga(?%q‘lloﬁltaln G conpalugrg QSIB 9151?1 1 vc?c[«ﬂ (#%%odﬁate the reaction

oxoam erivatives ounds
of a qa&om@mnﬁgmgtqemw &éh Hmms@wvowvm erePTRIRle ﬂlmg‘-’r gMppdiments, the

acceleﬁgt R 6t 1581 ﬁ@to@ dle fafosMehtdBe 6 Ries; Qﬁ’&l 0% title rhg)r@ffentlohé’d- tbperties, four of the
[ er.oar

aforemeg 1%(1;%1)pemﬁ ﬁve ll.hb agﬁrefnen ed paolp{rllel's SIX. of %e aleone¥1eﬁtloEed progertles seven of the
aforeripoiirghed @Qpﬂ@)as e@(t ﬁf\}lq)a afo@(nexmpged mpqpm rg@ of g@gforefr@@gpgegl]prqpﬁhes or all of
the afﬁmﬁéﬁﬁ&n&ﬁﬁro&ﬁ@@ﬂﬂ alT@thkr enﬁa&ﬁm@i@ eRhekaat héssno@ opint Mﬁﬁﬁénﬁ%d properties.

urt he the ar
ooreff 5553 € € BBt ePos i HE Sk DU BT Ol BB 1 sddicon.
molar gqtio né&celeﬁ‘a@ﬁd_ eaﬂl}onﬂ{qoraauﬁng'qomgqun@m@wq; bRt betwepreabout 0.5:1 to 5000 1, including

by wa%PéJaﬁﬁl@%y 4060 @%0&%10%60116106@[ 'SU@I '4%!@} 360N, QO(f 1;“1%0'116501 40:1, 30:1, 20:1,
cted fro

101, FRoP . Shihio e B b ek 01, bE1ay6h T5t gl e mot o of
accelegant to @ydrdBplariMie-goniviingE Sdpoundligluddd vhIGH b&S¢en konut et to 5009, including by way
ofexa%gfé%hg 2&1611 éog& %U% 1%’66@9‘56@15 4&?1' %tleﬁboflr Routde 4 PB’(P1 201, 10:1,9:1,

% are selected
51, T G ot JoAibila S e (P 07 L At it e segrant ol compounds
that czhlxbehﬁfsﬁﬁtﬁﬂf Mhovell ¥-abdodioy the ﬂes(ﬁtﬁg Kty bontalnieg @bdg@xdd, Fathet, the accelerant

mclud‘ €S8 %? %ﬁlﬁfﬂt@g a,\g@a?r r% nlEnet}J %se%ll;]cgr%&?d nhg{é:tyo%h Fh%rlrré hct)rja}ﬂ%;dlgMe moiety.
[0016é]slﬁa@fb¢rsm ory & ﬁlﬁcﬂéqrmeﬁ%@ed ‘t‘SPPétS &t @@ﬂlOéIrnam thegiecglerapicig gedpeted from the group
considih@sMbliahRt R ARe MR, 65eRine ik dlivds] &% cdnpolni{avilg th®Ffollowing structures:

FIG 10, including by way of exanple any of conpounds

6, 8, 10, 7, and 20 of Figure 5. In any of the

af orenenti oned aspects or enbodi nents, the accel erant

i ncl udes an agent that can form a hydrazone upon

reaction with a carbonyl -containing group. Further, in

any of the aforenentioned aspects the accel erant

activity depends on the rate of reaction with the

ketone noiety and the stability of the resulting

internedi ate. Further, in any of the
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af orenmenti oned aspects or enbodi nents, the pH of the
reaction m xture conprising the accelerant, the
w@ a0boshg ont ai ni ng conpound and t he PCT/US2006/043472

hydr oxyl am ne- cont ai ni ng conpound i s between about 2.0
and 10; betwsen about 2.0 and 9.0; between about 2.0

and 8. 0; fhetmeen about 3.0 and 7.0; between about 4.0

and 6.0: bdlwlen about 3.0 and 10.0; between about 4.0
and 10.0; between about 3.0 and 9. O bet ween about 3.0

and 8 0; between about 2 O and 7. bet ween ut 3.0
and 81 bet en a H%‘ wx@gut 4.0
and 8NO> ween %tbo t 4H0 nd betzvve about 4.0
and 6.5; between about 4.5 and 6. 5 about 4.0; about
4.5; abput 5. 0; yabout 5.5 about 6.0; ab ut 6. 5H a

abouty \NPNFOQ,, ,@ A2 r,N {1 f Uiz o et

based2 up thé reactidn %dr\gey | &M r@)eocont af hi ng

protein with a carbonyl- or d| car bonyl - substi t ut ed ’
whereimBl, &¢ adeR, hwseleties iomdte cadw eonsistipe of: LEHr Ktalkyl, Le-aryl, L-heteroaryl, Le-alkenyl,
Lx-alkylﬂyldi %%kﬁ%ﬁld&%k&iﬁﬁﬁer Qﬁ%reCIQ Ekda%ﬁcﬁbt%? d@*ﬁﬁ} @@Nﬁ landSQf SO,.

bonyl - cont ai ni ng npounds In"a etvveen about
[““163lzht t)ﬁlahe(faﬁ“aoqﬂtﬁnt» Htetaffé’refa’étrtbéatﬁf?ét*&ngl WBHC A &1 fuder embodiment, the
aromatizmitk ishelbaed@Epmite ggemer at e oxi nme adducts. Under these

C OilLtloh 8B maticRingd; dechai ns of the naturally occurring
am no acids are unreactive. Second,, such sel ective

ch oH Y B p Nty @OOSH ' ~
de £I za @% 4-vati zed

pr ot ei Mg can no’w be prepare as defl’hed hdtmgen ous
pr ts. gg(md, NAg | di needed, 1,0 ,pffexu 7
t hel peact ilonlof t%ejcar b,péjl - %ﬂ?af’ﬁo«% - cofyai nj
reagenf'é deScizbed” hétei n”wi't'h _

i‘h% gl am ne- cont ai ni ng. pol ypepti des descri bed herein
[00164} o Grolpgimpit the qopediaat s popirias feFigAlve: Fer fdiet guzpogiment, the oxoamine

derivatSit [sUElbdtHd Eoffthetegho@p:pol ypept i de (excepting, of course,

WKL Enihd Geriii Rose of the reaction is to destroy such
tertiary structure). Finally, although the 0

hydr dixylani fle groupfam no Hppgars it ollbe dhol i
E. Meol'?, t‘“hg Q:%:td'@‘hgéltl ot ogp%af”bon‘i/k IO o, ﬁgﬂ Objsl/\N

i |

ooieef F@%ﬁ%é%f@f%@‘“?%%%?pﬁtﬁ%gﬁﬁeﬁ%"%%P G L o e
adduct s fwhigh ar elstiabl e ufider bi ol gi,cal cénditiobhs.
[00167] Hy way "of ek anpl He " ﬁt/;r/ ttﬂe;p\m/olldwgg Ho R,
non-natural anino acids are’the t ype’ of

whermnkgrkgm I@rttertae&éarﬁtoal R oo @msf%g%@mda L0t al ﬁylr}?a{é{eﬁoyﬁl L-alkenyl,

st b G Sttt e B SRR i ST S, o

the afonaueativatdizsadets anemipdiseity ﬂ@raccplytaytpxe pdlécee fiom therempruedgmeented in FIG. 5,

FIG. 90& P@@ 1@%&1'1&&%9%9 %Qe{rﬁ;}i’eeﬂy B?Jo?d_p&m(tsaé tshfbuﬂﬁmﬂlﬁd? F%ure 5. In any of the
reaction nmay be less efficient in t he absence of

aforemgpi{OR| e REHE °b°é‘§’&‘1“t‘?5‘§dth%aéi’%ﬁ“}‘i‘} incliydss progernt tAf gam f%lﬁta.huaapne upon reaction
with aaabonyhentaiping greupt Further] i60wiyr of dlelaftre@metonsidystis the b@dehoweivity depends on
| .
the rat@ ot(fé FIEWFILG ﬁlg%gt ng@r gla% Eéflﬁ% glilg olfs uk{lgs{l#d%%gteg%}qﬁé Further, in any of the
aforengpq@éngcﬁté or gpb‘g?ﬁtwtseﬁe ;pH|06W@ ,reaﬁ@pé{ugatp t@g}p@ﬁl@g the accelerant the carbonyl-
contaiaxSinpdudd od tﬂaatjcets;@atntﬁy E&l&ﬁmg'c&\ﬂﬁimd’het)@\fl&ﬁ mhtaeol ¥ 1 2 B&ween about 2.0
and 9. é l‘f!)bt\swt f!ntalg u?g O0a tvgeteer‘ébcty Cd ang I7 lf)ybe eeﬂ bo t g 6,0; between about 3.0 and
ubs ut heter oaryl ene, ubst'i t aF
10.0; bh@te@tabaﬁf/p elﬁielo OaﬂleW\amb@neO arg g9 beitwage é@utéloléafi §0; éﬁeeen about 2.0 and 7.0;

betweeal Bbult Bl0SAE 6. Oolgew&b&peﬁ)bﬁtmllﬂ &d ok aéttiseéh test?t ? Bahds. @Q)Et'w%aalbout 4.0 and 7.0;
a sSel ect.e
befweeé’c?ﬁ%‘ttéﬁ ’h‘g&e gettvf’c?&é’%"u%ﬁ Wagﬁeabo‘étﬁb’sﬁ%ﬁu % %")Ptc?\ﬁe Fb%“f 55, about 6.0; about

6.5; andlebopt Bhe, | ower al kenyl ene, substituted | ower
al kenyl ene, | ower heteroal kyl ene, substituted | ower
het er oal kyl ene, -O, -O (a7kyl ene or substituted
al kylene)-, -S-, -S-(alkylene or substituted
al kylene)-, -S(O - where k is 1, 2, or 3,
-S(O) k(aI kyI ene or subst [ t ut ed aI kyI ene) -C(O -,

1 . "
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pol ynucl eotide; and R is optional, and when present,
is OH an ester protecting group, resin, am no acid,
W(potmypsq@us de, or poI ynucl eoti de; e&c i - R3 Si Ki PEHUS2006/043472
gepend: eny H, hal ogen, |ower alkyl o
e feas et bl @W@fﬁhomﬁw upQyy thezeeactiop ofa héﬁirmfy\%aemmowgmm with a
carbon@IP bil didagtohyy-sdbetiidamalacale Gal dieyihet Bvardaghe Fidt, 0g§rotylxalineytindergo condensation
with c%boa%le] cl-lgon é/o%% in fcon%gmﬁpﬁe hq)gl%veénlha%SutS%wgﬁds g ﬁr?‘tﬂecf Igmbodlments ina

non- nat ura
pH beb‘fegbghogtaﬂ '[0y8) L}mgpqﬁafeec@pngsadﬁl@ﬁgUygr thpee conditions, the s1decha1ns of the naturally
occurdﬂy %ﬂiéyhoam fE-BRAIRI. Neb@d,N&dh I’&é’l&dﬁKf@ch@Mﬂn@Omﬂ@d GodsiBle the site-specific
o that the car

denvatga%ogr greco b1na1|11 oPemsycP SR Elzeg 6rot% 3 can pow be apr%paredft %fri%a ho%gogeneous products.

a| ning rea
Third, Fog el sopiiies meedgdrte effscclbreicasbin o o titeonyl- reliparbsyhgataining reagents described

herein VR |tﬂe't§&o%ﬂnﬂéa:5ﬁi£1ﬁhg ﬁlﬂ?ﬁ&ﬁd@@bsdngeh Abreid @&lefaly 8o ion ﬁTever31bly destroy the
terti ar y structure of

tema%mftgrg 0 thF %’%ﬁRh e@i"?pﬂ%% oggo sg. qﬁ Lg eo;s(egg t%x Ite on 1s to destroy such
tertiary galgttmeb Ainally], @EDED] thByydm)ﬂarmﬁe gxangphieo zmbays totbly enetabohzed by E. coli, the

condeds@loh QWaH)gny@ Y Qﬁﬂyclnyl-cgﬁtaﬂhé:@e[gb&{%{th lﬁl%y(ﬁdnﬂhquntﬁlﬁﬁgﬁﬁlﬁosamds generates
are the type, of a\;b%%q - or dicarbonyl - cont ai ni ng

oxime pdeRYich o pEEPIe 4pder USR] PHIRRPT h t he

[0016 N A3 Tvax yi exampleety e déliawing namenturbininedcida Atk o tape plydroxylamine-containing

anlinodcl@iﬁsc{h.lﬂtba%jrelrﬂ:%(mﬁkvﬁh e cgrgcfnw gpdl%ﬂogﬁ—c éﬁx‘h@é f&h &s described herein to form an

non-natural amno acid P eptide int presence
oximergpniainefop atEplainoged &W"%‘iﬂ iq5dp @F weieaﬂetoﬁw@fﬁlega icdpecgbed herein (although
such afr@ah maybdTay effiderdt RiSi: abkiick 6f s Atcelemntidbreritabbe¢ide of an
accel erant descri bed hq£e|n) wherein: each X is
i ndependently H, al kyl, substituted al kyl, al kenyl,
substituted al kenyl, ﬂi A tituted al kynyl,
al koxy, substituted al , al ylaﬁkoxy, substituted
al kyl al koxy, pol yalky] e B2 substituted
pol yal kyl ene oxi de, arjyl ‘RS stituted aryl,
heteroaryl, substituted héiejoaryl adrip ryI
substltuted al karyl, aral kyl, substltuted aralkyl
whereint 5| ky| ene or substi t ut ed alkylene) ON(R') 2,
A-i{ aplidtyl, @devher praedy sllivtetdlleoting bubytineaid) weC ISR Tower cycloalkylene, substituted
low(arg:khyall@ﬁge R)(’VClsdlﬂQI?}Iléng ls‘&b@tﬁut@il lgxyelr Qﬂé:ﬁ%zerﬁ a%&;&mﬁgﬁél loWdr heteroalzkylene

Itate (

|hﬁtefé?¥@FFnR¥°VYe§heitedelé‘i?éﬁﬂﬁﬁtSI“V“W% P&gfe‘ﬁtem&f%l lenk, arylene,
s&ﬁbﬁ&dl abyltn€ Uetabdeyitne, salskigBd/heteroatylesd, hikaryled, sabskeny &lkarylene aralkylene, or

Vi stituted al koxy, aryl, substituted aryl,
S%St%ugerdoate?}k)%g “al karyl, substituted al karyl, aral kyl, or
Bgupgene @@é@elmr%ﬁmwa links selsefpdroR thesgrouh dersieRng@Rp Yy allclene, substituted

1651 8§ 1] 1ohEiReh e, gﬁb@tuﬂedl&i}hs h1Bdni/18g, mveraetekeakynead substituted lower
h?t?%oa(f‘l;[ enen ad- —by(alkyéef‘ne or sul s‘htute<lll {(H(j ﬁp ‘-jse- -5 ;}ﬁfy% el: ?r%%bst%ute& a(ﬂcn]ene)- -S(O)y-

roup” consi
wa¢rklyg érieor 3a+Sk@k{9'1k3éwe or sghyiifsed Qﬂafﬂe@@ a¢(@érrﬂ®r€§kylﬁn@f substituted alkylene)-

tg ‘é Ed(g)Y(hlﬁﬂ&e Of subhieh hilyidne)d I@de)y LI@FJ’Q)lkylene Sr substituted a]kylene)

AT O T T

awle ,eN@ JCO-(aliey1@-or subsE@) allddnky - ERACHN) Os HHELNERAE R )C(ONR)-,
ﬁﬁ %ﬁtﬁb LN(R%@ NRJ- Cﬁ@) Iﬁﬁld@i’ 20.cpe )éﬂlbézt’)t t@tk%dN N=, -O(R”),-N=N-

e r&ahlggk LAY A ENTO e e

KsgHat,j t ut ed al kyl ene) -, -(al kyl ene or substituted

| %§4o§aﬁ %Menge%&s%% %ﬁ/ E{/&%&iﬁ{ g%?}p iﬁ%gé%I%QCM d)olypeptlde or

relygledideud - CSN(R )-, -CSN(R )- (al kyl ene or
RSY |8§dohzi1 Uh@ahaa pleyhen E)I-I an estM(pEStec iz gtadb, kssineaidindicid, polypeptide, or
|Iuted al kylene)-, -N(R)C(OO, -

‘ﬁ(ﬂ ) O (al kyl ene or substituted al kylene)-, -S(O
kN(R') -N(R)C(ONR)-, -NNR)C(ONR) - (alkylene

or substitut ed aIkerne)-,4sN(R”)C(S N(R) -
-N(R)S(O KN(R)-, -N(R)-N= C(R)= :
-C(R)=NNR)-, - C(R') =N-N=, -C(R) 2-N=N-, and
-C(R) 2-N(R)-N(R ) - L1|s p|o aI, and vvhen

~7 ~ o o o
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het erocycl oal kyl; and nis 1 to 3; provided that
L-L1-Wtogether provide at | east one carbonyl group
w@eechsang a di carbonyl group) capable of reaRCT/m§2006/043472
Immfgwan hy pxyl.am ne group on a non-natural am no
3 qlékqltb(d-y baiepan, fpateralied, onsbstityted kowgr alkyl, or R; and Ry or two R;
gr&q;ybﬁi%ﬂhy ﬁLﬁn a £}QQQHZ§@])r dnate@ayclohlkﬁst rative enbodi ment, a

[0016@ g{h& tt;{pgsho S r Y %g tg? cgnenﬁ gpst %ﬁy ﬂa?n%g«et-c%Ptglnjkﬁgg fnfm—na%lral amino acids is
pracuqamnmhattqdraalonammdly@e*y@nmicyrp@png e-naivrel axpoaeid ésl 1mafa<ffwn the polypeptide

s0 thaif ﬁ&@ Al & RGrtO- PR GR1Bt otk B t@&ﬂwﬁaﬁly 'h?drox@feﬂnﬂl@ Ry £hd not create a
f pti de |% ur|f| HPLC, . ) . ting. of
g A Eﬂd A, o4 tsﬁlﬁffmﬁ“ﬁe & P peiRspidg (exoepting. ©

couxseaiftueludeatuucm1sthdmlsb$ea>fthvsac@nrbod| ment, the nmolar ratio
[0016%foaw§pgfpeQ Qlily, Ftﬂer mﬂl)@né%g{é@nyll Or a%é%QHBQUﬁlngg r2eagents are the type of

S STONE M e IR
acids thaddribéqiieeeinl tb rﬁdtﬁran @)hlﬁmc&tteﬁmmnoﬁaﬂumlwﬁzto acid or polypeptide in the presence of an

X RGris 1O Fsbrot 588 accelerant described
o34 RS SR e e AP i
hereihe | i nker nethods descri bed herein ut|I|ze l'i nkers

cont ai ni ng the fcarbony| jor dicarbonyl functionality on
at | east one Iﬂ@(er—teLdrnr—fnbmo——br‘ r

mul ti-functional). The condensation of agasbonyl- or

di carbonyl -derivatized |inker with a

hydr oxyl am ne-substituted protein generates a stable

O%i me bond. Bi- and/or nulti-functional |inkers (e.g.,
carbonyl or dicarbonyl with one, or nore, other

edch K indgpantiraiy Bitatkypsipstiftitddaiiy Heendi Sp@ﬂ%l}séelkefnylcalkynyl substituted alkynyl,

afk&H] rhﬁ&ﬁﬂu@@alﬁfxy dihfes:e N dubsiRice %1&31&)X§ Polhlkyledd H&e, substituted polyalkylene

rotein ofo] s o mal |
ﬁgﬁ’] arﬁl Eﬁ;lg. ggmeéercggﬁ, a&&%ﬁlt}e/dr}g%{oarap all? V\%‘ll srlbstltup g alkaryl, aralkyl, substituted
anatylo{(dlkylent dr enpstitutdd atkiylenes-ONCH Db allgylene qysubstituted alkylene)- -C(O)SR”, ~(alkylene or
s&gtﬁlﬁm@mh@? §1%5(£1511tdr'§1$§’cm9£h aglnl -SRI O),RF, %pid@)mt §, ¥HRin each R” is

SR A e R A
stbstiviterang, hetebegyalhait, hubsﬁrtaed altkayl, wolkyly @ mdbtittedomikyl;
o &aﬁegh&gp\éﬁé&@%mg@rom%wp cohgsnggaqme@mmw to

gemqﬁ% hr ee-di nensional structures
stoh & PPy Sherioath proP smTEine ¢f aﬂﬁ%awb@ma?d Pllgrngjkenylenc,
stbistitaréd allialidné, YO, 10-gleRioe Sibdtiae:d alkylade)-|-6-asst(alylee or substituted alkylene)-, -

C & r Cr d €ne or suns e
sﬁ@h% 9{3212 % sgﬂg\h%géé&%{ ;gi QJE&%%ME% %’Z Lt (allylene o substitted
aPrienie}-i @@@ i ©h9-Gligylen i sphskifut lﬂr 89)- 2R I\g}_:-l(zakylene or substituted alkylene)-,
@(@w(pqptcrmﬁ )-HBS Tehd &@&bsi’ﬁt&éﬁlﬂ@leﬁ‘@n (d18/1eaé frettsettedigityltge)NR C(0)O-

(agkg?ene of S nRO snﬁgd a&ﬂ%ﬁa}-"%ﬁ&]ﬁ% a]%ﬁene QSRR %@gt-§§&§§— -CSN(R)-

where

érern. ‘'Thes i ons 1 nc
(nicor g@vbawt@iﬁll@?mf)u MNREOfalpyterd oo prbbtiteisd afpierr)+ AER)C(O)O-, -

N@@"}C(Oﬁ; Mﬁ(@lgne%iﬂuﬂ@mﬁﬁ'aﬂtyl@lﬁﬁpgmgfqu{ of Ntlh}t(@m(ﬂ p‘?‘NR’WO)N(R’)-(aIkylene

Oéﬁl sélfuéeflﬁﬁfle 5 ]g&ld)gfésg&{@? eﬂk@{ ‘g\ﬁ%ggﬁ%gc ha eaCt GRFNNR)- -

QiiRey-No¥=, - @89, BN ol e?(R)iI-NEROM¥RAbsence of an accel erant
Ld %%S‘tfoh&ﬁ eagd @1%5 Efeg}:)lb is —@@1 uﬂk”@((ﬂ@kaﬂ@;ﬁh&e drisubkdrgch aﬁl@len@— where pis 0, 1, or
desired functionali ﬁs an illustrative,
2hon- [imting exanple of t he conpositions, nethods,
ch@®N Bineiesdeatlyd, skylat a@btidseddiscri bed herein, the
\§%I}Q F description will focus on adding
macronol ecul ar polynmers to the non-natural anmino acid
pol ypeptide with the understanding that the
conposi tions, nethods, techniques and strategies
descri bed thereto are also applicable (with
appropriate nodifications, if necessary and for which
one of ordinary skill in tke art could make with the
di scl osures herein) to adding other functionalities,
including but not limted to those |isted above.[ DO
74fTM Tcrr'taatlob - of a nannDIecuIar polyner coupl ed

a o
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oxi me-cont ai ni ng conpound, where the decrease in
activation energy is relative to the reaction in the

wa@abmensa4of the accel erant; (c) increase the yPel/dSmne/043472
an oxi me-cont ai ni ng conpound fromthe reactr on of a

car bonyl -contai ning c d vvlth a o

hydmioxyl a -coit ai no g ‘e the || ncr

in yield Iat'veto he re ctlon the en of
t el"erant ;= vvh h a

Tigarbonyi - coht ai ni ng conpound react’s WI t h’
-Rydrg@xyl am ne- cont ai ni ng conpound to form an
oxjfre- cont ai ni ng conpound, where the decrease in

erature is relative to the reaction in the absence
QVQ accelerant; (e) decrease the tinme necessary to
a carbonyl cont ai ni ng conpound with a

R tbﬁj E%ysluﬁpu{éc? al]ﬁy? Q§@daﬁgln& égbggt ROY 04118/1 eQ:B K> lhdependently H, alkyl,

al ni wher he decrease in
subitiptedialeyy b atorewg FOU, IR BEE r%hoq% 1B IRPEEHEO i optionally forma
heBESe @ RGINnd n(lsfl)to gslecrease the anmount of r eagent S
pro%geﬁglﬂrag]% X \;V? therr g]ro%ﬁe egi(ea ne% r%iB %%legn Egﬁ#ﬁ&gl %ouﬁ) capable of
reafting eﬁgaemcboxwlsmmegram oré n@fbnat*ﬁ?é arrné%ctdi BA (mqelIﬁFCH 8T8 prgino acid
p&ip e@ggel erant; (g) decr ease the side products
oo 55 R At S AR BB AP o112 o
hydrofytunmine gpntandienog ottrali amnwgac@mﬂmh@? angjae Fcerlﬁaltf e (ﬂ@@?@&%ﬂe containing
non—naltrﬁal%hxgﬁ ac@c[ &%&ﬁ& ik 1§mﬁ§i HP‘L@ ltPQCtohﬁzefeﬁ(ﬁtﬁfoh Qr[ﬂoxhdtbgﬁablﬁy
not. irr e\éer Si

001718 & e T TP s PRETPE ] PGB8 SR of Formil OV 05
compaundiefiFgmiuh §X &M is eboune2; fldr h:hg- 5r2eat>t1rleﬁ’12 L or hetodr esence

[0017 ﬂfIngﬂe eﬁ’r%&ﬁl’re%{ ﬁlﬂﬁlplé ﬁﬁi{@ﬁﬂ&ﬂuﬁges CQI redeOHAE- %%mﬁc\,@lhﬁ{fﬁn atﬂ?@roxylamme-substltuted
pur pose of the reactionis to est]lrm%%] such tert

non-nadyral, Fnp @td pc(brpfpt]é%r}n [pae §]élb(3§]fnéelmé &hef %ﬁho ] descnbec{fl hgwm utilize linkers
contaifiiXg ﬂiE-cﬁBﬂiltrlaJr dicarbpngloRoetakity ion aviacuap lialred tefmpidi (moight) bia bremulti-functional).
The cinla%sgtlgx? a czg'gon f or%tc%%gxgpﬁ%'vahgéawhﬁe'r Q"itﬁ]gh}ﬁlgxy ‘qr dsut!tﬂn&téd 9roteln generates

ar ni ne- cont am ng rrpoun " th

o sbieytsih P OHETHE BB GRS i@t iGwR vithare or more, obe

lmlcmglﬁ&fnﬁﬂﬁi) Elllc&zr’tﬁijslt@ﬁp@@ﬁf doh@8tjon bhdif@endfnoltdiies @fzQ bidrproteindpelFmers or small

erties, epent X "
molecﬁ]eg Ec)hf nf)zhe a an mno am‘tl lﬁrgeag({ef g%%r%%ggf&cg{ngq%&é Ec§r’oony1 or dicarbony!

substitifed roerﬁéirttrrneﬁefdcﬂmte ﬁ@rsrtr: ev@mﬁrs digsh opfoligoerizatiofy b gyl amino acid

polypﬁ)‘ﬁ@ep =19 Ednﬂﬁ)mg%lgﬁ}ﬂie&&aﬁg@ Qvﬂﬁft&rz;e Wit dn 904 te HOIPST dedcliBed herein, it becomes
O re r‘rep

r r all of the
pOSSIbéef% Fpéﬂ&ﬁt"r}‘aﬁe‘ BFEE esltrnt’? es Cor em?celgy ellat% htecs) 1B 0di ment

the %chjl Sip 3 P05 n & Jz bz%PaJ &€ PEéaQ%gAcc lerant: Macromolecular
pr ope tp&fgnérsl% 3% NJ,hmtfr,%ﬁA,p%w Ahd mg,?}tﬁrsant "hcl udes ’
of a single acce eran nmu |
[0017%]&5@}0@3,13%@21’:10}1%0 drr flaé'lﬁa 2fpg 2 ﬁgpg}ypepfgﬁ %sc&?ed herein can be effected using

the camp@itiedsantethbd, cahdipesy land chdiagen i dvgrribanxoein dThesec Imgdi§eations include the

mcorpo?altlexa fB? Ervﬁg%ﬁon@lk?tg Yo @1’6 iort]'na'tu?al grglgg 6%d cdnﬂgdotggﬁ' g_hg pgl 5}6\@% via an oxime

bond @gead]rn thggesmlce oé@@coflera&t@esc&bed gge@_ (alt%grisuctgadeafnonzﬁtyfe less’ efficient in the
absenafOof :bn a&elarant 8ésdribed heiam),&nc’ludn@ bt noflirhited 3o, 4 destedlfunclioblity. As an illustrative,
non-llmltrné re‘xaménile Qomgcs"hfog% ar?]ettho{is ?%Qné(%es anlql strat] éets Eigs%{ﬂgh I]l%rela the following
descripimppwill ferus pre rctsiee gagigipfecylap eqlweeémtoahﬁow nermel amipqyacid polypeptide with the

underdB8e Ihat ﬂgg?g@&itﬁﬂsoggthmyecﬁﬁlqtﬁé(zﬁﬁ‘@dre@eg@ﬁhe)r!crfﬂ;@ﬂﬁeréko are also applicable (with
1

approgxgagcor&o]alfgﬁxmls if a%esiary e§16 }c& ngggbn%’of %81921_{% ékgﬁl_(t) %’e %x‘t io%%gr}a d with the disclosures
hereif) tdlgddibg dther findionaftiel, incPudihg bitndt, lin@tedto thoseQist8l above), 7: 1,

0.6:1, and 0.5:1. Further, the accel erant includes

conmpounds that can be substantially renoved in vacuo

fromthe resulting oxinme-céntaini ng conpound. Further,

t he accel erant includes conpounds containing a di am ne

noi ety, a sem carbazide noiety, a hydrazine, or a

hydrazr de rml ety. [00176] Further in any of the

T

L=+ H

. .

S o,
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Oxoam ne derivatives: ..A-" HH We M Ao-Et M Nv B
Me" OMe"J I 1, Ji | .N HJ[00179] Further, the
wacaelosiant i ncl ude conpounds sel ected from t hERCTUS2006/043472
e Qn@,gﬂstlﬂ[g IDL .......... R2 wherein Rx, Ry and R are sel ected
Do 74 Hhbie p‘ pna W@mm@m@f couplsd yia ap pxiph logrid, to [aynoprpafyral amino acid

polypeptt I'ﬁ%ﬁle ap %feylleacuéﬂcofai Kﬁﬁ’&k&lanlﬁa&cﬁltamyﬁon-n&&alaﬁﬂﬁﬂ?(){Gld @ﬂgveptlde and a

carbontl:(cmw;nlx Iag‘fzrger%?? {I%S’B}ee reaf;t],?n 8 %,C%@n%?ﬁfgltaéz%ng%ﬂﬂ%l aﬁg)a acn’fl polypeptide and a

hydroxgispiae tatating esbad crmentesiancehby aldiieh ef @rtcelesntsie the ggagtipn mixture. Such an
accelergn{t Qm cBJHf?ouﬁ&HR Qi Qﬁéas%g St f@lﬂ)w‘uﬁ pFo‘anes5(a) 1@&%6 ﬂ% rat® bf reacnon between a

K AN A R -
where fhé DEedte nirhio Redatiasp detrGictivn irctbadsinpeoftis acdlagntad Clewe tignttivation energy
of the &eg&lmlrl g&&eeﬁq %@@& coﬂtglﬁl'ﬁg F&E{;oﬁ&araﬂa g h?&é&i!yﬁ&ﬁ@ gon'%ﬂﬁ% compound to form an

reaction wt a carpony nt ai ni ng group Furt
oxirme-gp{pingE cRTRROUAE Sherior B HEE a%ﬁ@&f%@f%@@’é% i fion h the abserce of he
acceleraiiti Qc)/inhyasdﬂﬁ@ﬁdeonﬂ okiftR-coraditing0donip@aE thiomthaMehidion bfea carbonyl-containing

q}aﬁ{m‘% c&%;%mlc{ lwﬁéf? 812 nralga% {nﬁrﬁaw 1E {'eﬂgve to the reaction in the

er I’re a | a}iye enent
absence g e tegeelsrante () deli st temperapies ﬁI—WIB‘Th i haéboméaelttqlw Wtﬁw @eacts with a
hydroxGRAIAE- b(ﬁlltaﬂﬂngtcbrﬁpo&ﬁﬁ@ Foth a$ximd-dtaiBAp B haORter il dd@ease in temperature is

rela’uve:D %{T@E éeﬁc aan d t h II;]% g)g %)f()élcc%%] théeé chgct:r%llsen 0 gxma n@s%zlajlg q%) react a carbonyl-
contammmmn@why@omaam egntaningrempminhtodman 0@?1@00314@1113 oqgupound, wherein
the deddbVBGIMAD {%ﬁtwe‘]to Qne a&gtloﬁ i the RBMR BP a@g&hﬁt; 8- dAcréabdithd Omint of reagents

s B BB oL B0k 3 S B LSO 20e0n T Oy st o
reageniya¢ whtTe tafo utactBnn teabs@e@of doeslappat ie) albwrate e Gdegmefiu®s Gsulting from the
reacnogeotfvéle&@o%@ Qéﬁamﬂtgocoﬁﬂcgmﬁ'\&&h abﬁ‘}ldwgﬁﬁmﬁ@&%miﬁg Qorﬁﬁ@y%dhoofonn an oxime-

bet ween about 4. ; between about tg (?j
contau%a{np%mté Whgsla H]te dgfregse 1%% lﬂmd%d“bls reé%léﬁjtf) thg rgctlog% G 2 éenﬁjz of accelerant;
(h) do@ hotiirevEesibly destroly thdyetibry Ftrdtufe@Dh Bdypeptide widargeingpenrokigieformiing reaction in the
presenae&gfr 2191%136?6?&% %&ceﬂfﬂ% y(ﬁcec&%sea%ergttﬂgeﬂmpggl &Cdﬂal %&u&@ﬁ tp gestroy such tertiary

e non-natural am no acid pol ypeptid
strucm&ééa CRhRECPeREAdiTImL28 ORGP AT FOBP T B’a‘iac”;ﬁf BH&p PP%*’%"‘%?‘G reaction of a
carbonyR@niRiGiAg Etﬁ@pUﬁna hmtﬁﬁlh}l’dfbxﬁﬂmde @ﬁﬂamg péripdend (1@ furthér@mbodiments, the accelerant
has at f‘égs{ {w%§9&9 Qflor@ enggite gntl'lli]e% o?&lé Qfmeﬁ)lleﬁﬁ Bl %1]0% es, £5AD ij/ t?e aforementioned
e new rﬁro ertlestot “Rat ur
properaw five obibs eforp@m?;@%rrp@éw( &K of theaferemensase HapFys naerefdhe aforomentioned
properfid¥]l RRL1AGH he pﬁi)rylﬂéﬁﬁ&nbd SYoperitt He NEACHHO mﬁir@&hﬁoaéd PRbHIE! 6r all of the
aforemer?tfongi é)r({pgrgge)s I\?/lla gtntgeﬁ ergﬁodﬂnngegtb{ﬂg %flélerlearanttﬁ s n%ng o nea ﬁ?rréelntloned pr(()})ertles
[001751 d hg{ use[c@@l]_ Sb§lerypd inglndes dle (i of apsisipraagelsragion nbl@lp@@gﬂg]e@gts tIp addition, the

molar ¥ah@oﬂ@d31‘eﬁﬁtttb'Ea%onﬂ-&nﬁﬁmé‘ébrgpom DRI Va8 HB&GHIPES 1 to 5000:1, including

by wa e?;lﬁ'gﬂe ﬂ&@p@f %Q%SLO%O%QL 18 35(5{;551 ém&gxog@qp‘oﬁqéool 40:1, 30:1, 20:1,

10:1, %as?e?s 71t ié, HoriaBur &b, Bkiosd, a@:ldo Pl §pband 864, Further, the molar ratio of

accelegﬁlﬁ&&}d{%@ﬁarﬁﬁé‘ &.ﬁgmﬁgém-%&ﬁ% m?lgé’es Qa[lueggé‘t@eeﬂ Q&But'w 1ub @(*)OO .1, mcludmg by way

of st iy SO PO GOBU bl A Ao 4G, 1 e D 20 o, 102,91,
8:1, 7hat e 5: 1501, ah] 21, pol yNe0S8:1, Cov,aleen tnda) st lalaternthe @felerant includes compounds
that czg%g rélﬁ)@tgﬂﬁlalll}prelﬂaky %}&%g i Em %CQ‘l&s%ggg&&rﬂé J:o){taiﬁfﬁg lcéﬁ%oﬁ‘ﬂal lel]?tﬂér Q:he accelerant

represents one r to rncreasing water solubility
mcludfsgta@?pugg C?I}t?.ltangﬁh%ﬁg]f,né p)@)gqy&qem@'ﬁqu]dé ﬁ]ﬁlﬁiﬁta) hydrazine, or a hydramde moiety.

[0017Q|maheald1 alyi dft Itﬁe)éforelnfdﬁcfoﬁs’ﬂi‘ahﬂé&s slednmmﬁaits‘ thk iafc@lerant is selected from the group

compounedt

consis rﬁOf gln 21!:’0209&11 aroina‘nc Qr% nedsu?xg }1% e deB Y &t nglggu p(éuél%lsiqx\g}v?%/the followmg structures:

extendlng t he C|rculation time of the biologically
active nol ecule, including proteins, peptides, and
particul arly hydrophobic nol ecul es. Additiona

i nportant features of such hydrophilic polyners

i ncl ude bi oconpatibility, %$lack of toxicity, and | ack
of immunogenicity. Preferably, for therapeutic use of
t he end- product preparation, the polynmer wll be
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pharmaceutically acceptable. [00182] Exanpl es of

sui tabl e hydrophilic polyners include: polyalkyl
we@tdvensc4ad al koxy- capped anal ogs t hereof (e.gPCT/US2006/043472

pol yoxyet hyl ene gl ycol, pol yoxyethyl ene/ propyl ene

gl ycol, and ﬁ%thoxy or et hoxy-capped anal ogs thereof,

espeC|thy&P yoxyethylene glycol, the latter is also

known as p yefhylene gl ycol or PEG»

pol yvi nyl pyrrolidones; polyvinylal kyl ethers;

pol yoxazol i nes, pol kyl Qxazoliqes and
pol yhyds oxyaltkyl pal yAery! anF ,
polyahﬁq §§§§1aH§§%§? 1 ol yRydr xya?ky

acryl am des (e.g., polyhydroxypropylnethacrylanide and

derivatjves thepeof) ydro aIkyI rylate%,
pol ygiai~ AHagi, g Mﬁ £ ophiphi e
pept i %Jle quence%ﬁ ﬁzy charf de o\-ht hési“or ‘ 0
deri vati ves, |nclud|ng dextran and dextran ’
wherel @i Ry atd Reaw, sclecte froncthy iyonpyamststngl o dx & hirnllylldx e hcheteroaryl, Ly-alkenyl,
Lx-alk}%Hll L(a:hlgﬁy, 2R, 1) ﬁ?ﬂn@ adﬂere Q)iQL L on@ 31%—@ r@t—N'Hﬁ CG@\‘H) Watahy Qs SOZ
| u

o0 SR st 6 SIS YE] Gt g, n o e cmbcioes o
mmmﬁhmmmSanka3thnhmﬁmmh|tosan carboxynethylchitin,

CaghRtMBlNtiCHideesan; hyaluronic acid and its
derivatives; starches; alginates; cmondr0|ﬁ|n sul f at e;

al bug A p Han “ea e ul %n;

pol | noa ms m,@pf @t 7,
polyglutan1c acfds po yl ysi nes, polyasparflc aglds

pol partﬁgiaes Bz C yr i §pgp | YRE isn_Shch K °
styﬁgj% | anmzﬁtlde"c ol y Ndlﬁhﬁ iL}et@
mal el ¢ "anhylri"te copoW?ner WBl y Hnylalcﬁ oIs

ymers thereof; terpolyners thereof; m

(o017Eiia 5 G SRR Py A5 B8 To¥ LT BERGOF b e Cigen: e ovoamin
derivafied ildle@edqimimtheegroupay be any struct ural forn1|nclud|ng

bu ged to linear, forked or branched. In sone

n%(%ﬁk%ﬁ%@% polyner backbgpes t hat g{a mqg;ﬁisoIUQJeo

with frgm2ito aboustt 380 tdrnkni, fardl p SN TRV -

usetl O MHE P unct ondl 81 yrer Mer Pyat ?{/es i ncl ude, N
[0017p]u1£urtﬁ]trr Gnd M0 lchahiThdnRE cdnffounkid BEALd sRAY tﬂerﬁcfuﬁ ch@VinRgr: t WO

termni, each terglnus beh&g bonded to a quftlonak ,
group wWii.chujay e, samgi or différent. Inf some
enmbod!f \Fg, th%ﬁma er pbi'yngr cdh%rWEes N7 R pn g,
pol y(ethylene glycol) noiety. The nol’ecul ar wei ght of’
where‘ixhl@ ﬂ%& REdre ﬁ&yte@ﬁm@{he SroWy @esisiad\GEL,-H, NChikg] 1) Gryin Wl -hddddaryl, L,-alkenyl,

Leagh T o i PGB PN LB R AR ol O R oy o
the afoetywtionsd atpoitt orb@@o@aenamﬂe eﬁs@mnt 1s0Ble QeI qmn the Fmﬁowf» pigsented in FIG. 5,

FIG. pl& FIEOl0 llricmiﬁl@gy M?/ oflﬁ% IQQQI @%om;%ﬁnc@@ofi ﬁh 7, Qﬁ 2@@@&@@& 5. In any of the
85, 000 Da,[ 80, o @d m&a 8’ \ o
aforelec@tl%@)as%: s 05 6% thesqefe]@@)a nides pg a%fa’b can 2161‘1 zb]%y aﬁ% upon reac
with B&IHBMcm;m@&r(ﬁl@(Fqu, P&y 000 Darem@BioB @spBés, thel FcrO@t 4okyity depends on
the ra:!'eo fgggho%thghqugn%meé a8 Q?mhty optgg)re@@ﬁnf%t%gm@ Further in any of the
Da, 2,00 Q00 ‘19
aforeraamorvs@)espaa or mbodwn‘fsabmfbaf saefﬂahmﬂlﬁo‘mﬁaﬂmadgaﬂﬁ&ﬁ erant, the carbonyl-
conta&nﬂl@ ([ﬁappmﬂmﬁid thBydfdaylanhife- @amBine corpolindrvetsveert aheut D hr@dd 0 tarween about 2.0
and 9V(\Plbe%¥ee%%3obt&o R Qloyﬂlﬁafeeﬂ a%o&? %‘é%qef‘o %%Egrx agxgl@4 P@ndw between about 3.0 and

sonme enb I ecul ar

10.0; agtiesh BDOBF4- Otaﬁé I Wweerl aogt W%@&e%a@?wm@aﬁa‘% Oxbpgpveen about 2.0 and 7.0;
betwé%@ Q%Et A afd0D; Barwednmb&EL T8 280100 HeiRE Sputtd02andBlog Bdthefi about 4.0 and 7.0;
e G IERRLVHE 4 3oPEL UEEDs B0 A A5 HR SBEMARG:sou ;o
6.5; aababatt 740, 000 Da In some enbodi nents, the nol ecul ar

wei ght of the polynmer is between about 10, 000 Da and

about 40,000 Da. In sone esdodi nents, the

pol y(ethyl ene glycol) nolecule is a branched pol yner.

The nol ecul ar wei ght of the branched chain PEG nmay be

betmeen about 1 OOO Da and about 100, 000 Da, i ncl uding

e A PNIN NSNS N P NN NN N
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g g | u
AIOMS@@ ggk 9.;§ l

sol ubl e backbones is by no neans exhaustive and is

merely illustrative, and that all polynmeric materials
whanngsdshe qual ities described above are contBOPUS2086043472
apke for use in methods and conpositions

qoﬁmlefu@@ mcggjlergg@d gleardlasdes calblagz\}:euplegﬁcéthe non-natural amino

acid p&?ﬁﬁﬂﬂlasﬁie&ﬁbe@ hH)ﬁd Edlﬁ*ﬂuiateﬂnd&(gicwﬁﬁfperh& oDEhE: )iératah:yall @hifo acid polypeptide (or

the cogi%%ﬁgl% ’n%t?rqbr e\{)l aﬁ:‘ltdepg[)ggg g?e) or prgvr%éear}eget? oéﬁ %I properties to the non-natural
aminojagithbdyperside @n@e ¢ones;p@11q1@g n@ﬂgpﬂ aimergtaplé palypapiide)eThese macromolecular polymers can

be coule®& %Hﬁt-ﬂat&a'l érﬁﬁio acld@@iﬁpe@fldetvﬁ%h 6ifny bond Bifkhd @6 Hat@rbl amino acid.
[0018Jd OW%J; %Eeoqo ¥ Ic?jl ] ggq L?&Cngfélga%: eltr{u%o aandﬂm}ygepudes dernbed herein. The

water srdubleRBIBnersuagive eovalep Foethhmm@pm 4miivo 35 by rep oxipge pepdt egsome cases, the non-
naturapﬁgftr a%h%gbc?gdeg h@éﬂb% Resin OyRERRAd brl rﬁor@l%lnéﬁﬁfﬁlralsan{m)yacﬁ@) lmked to water
ar | lized such enbodlnen

sl 0k S VL GH BT BT D ) 30t bl pobfs. Covaen
attachmaj‘tmﬂtydnoﬂhlicypoama’s keedobiglogically agtivdymolprule pepreschisppe approach to increasing water

solublflt('y' g&&gﬁg i\ a%gysfag%ﬁéﬂ%ﬂ\}ngﬁﬁelng nb1c9f1a11§511h§/ hlﬁfégsu%lsé{'ﬁ:& half- 11fe mcreasmg therapeutic

ng to methods wel|” known_ in_ the art (Sand £ th
half-lifen grofedies mwatn%?@fﬂysyﬁt%@% Siologed JEHT Preaty’ gMBWVBPt&"ﬂ time of the
biologitally acBye PalgRE, ﬂaaﬁdlﬂ@ﬂx))temPEGpﬁdSS taydo pagtéculaty hjl@@hqblc molecules. Additional

unporF o} %{rttlurgss 3t sgc(ﬂoﬂyjd%ﬁ]ﬁhc %&QHQ'L Qnéhﬂe V@chrﬁpatlﬁﬁ@bhagk %3 t&@&&l and lack of

s, does not hydrol yze or
lmmu@&wqyo#’@fe@b Yarkd ﬂ@fﬁ@f@ﬁ% roat |cgt fiorerdeitct g Frflt("ét 71 @ofgmer will be
pham@&eyﬁﬁlhy)acdeﬁtam@nm dered to be bi oconpatl ble, which is to

[0018?]a]¥xamqes of sulta %}hd%)é)gﬁc R/(I) Yrﬁéxs ?‘;8§ g lﬁetﬁ/&st al;ld L\ﬁ(&éynsgpped analogs thereof

(e-g- B?imveffhﬂ?@ﬁ glxpol PEGxyshylsperiend elyqel avﬁometh%ﬂhﬁlg%ﬁwped analogs thereof,
especiéﬁ‘}} SolyokyBthi1ehe §BYol t thlhtteP 5@1561 Q@ ﬁ@ﬁol}te&@lénetg@c@ lo® E‘E@)&ptﬂ)ﬁmylpyrrohdones

polyv%% Lﬂthgrs,ng r&%a%olmgsnga&a : raab?lmesf ha é)tofy oy%hox%all?lﬁ oxaéohaes polyacrylamides,
polyakkylabrylagides, @d@{)lﬂgﬂl@g}{au(yl ageytaimides (agemlyhy@rh}érpqog(lyqﬂ@ﬁxagmtdg and derivatives
thered’ﬂa%lyﬁytaﬁ)xﬁg@ﬂtacrﬁﬂgs %Hmﬁlﬁ:dh&ﬁ £l ﬁlﬂbiﬂ HEVICH @?ﬁfoﬁhﬂiﬁl&ﬁﬁ@e sequences;

ponse. so that %m can tdxr%l rate vtée resence . ldextan
POIYS‘t?Fh"‘FtlFé and i de @E&dﬂﬁlt?@% PRy WER SRS & Rymethy ’
dextrgustigtes nninadextramraihdose awl i dgzators, @awéomwllcrlgﬂom hrﬁmﬁmlkyl celluloses;
chlnnléﬂtgf?sg%elrlvqmeg %f él‘@t‘astaﬁ’ qucQQlJcﬁﬂanTaﬁ)o&ﬂe%lclﬁt%ﬁcarﬁ&yrh&@@lutosan hyaluronic

t 0 enconpass an etHy @ q # ﬂi il oullul

acid gffl ity &e&va%@ ApgheporlaEpags ndf%%w ¥ 204 o ulyen 3 axme vl pullulan;
polyatnii@ackEtnd damidtieatherbe, o posiaihie dcuaspdl}il}min@dpcﬂ}@spartlc acids, polyaspartamides;

malelg%}l %ﬁ%%ﬁ@ %_918&2 &Ié—ll%{ygengﬁgl\rég %%Hx‘ijc@ @%/OIJHE fgh{hae'ther malelc anhydride
copolypesy POéYthélFlPﬁhﬁl&I copabeiers et otFFPOIYfPFéSI %Fcrtgmest}ffes Hﬁt@f’f ond defhtivs of te

foregtnhM@dat&rQolulﬂe ﬁblynéler alak yb anyostpEn@bleftrin AGudigduppot dimitél to linear, forked or
brancE\eGd fns{;]rge% emb:o%1 Cg Itsogo%ymeg Facglpon s‘qﬂae arg % S £ﬁ Ivﬂ&lﬁ%glef‘tb falelﬂ: 300 termini, are

ne co I N an
Pal'thﬂ@ﬂmeﬁﬂt Melkifvatingpl BQIYI%PF] é‘tf}V@ﬂ'Y & inghpe u%’/laﬂ‘f 2t Fpiedde ﬁ’E%,r polymers having two
termift€ bdc) %ﬂnﬁﬁﬁbdﬁ%ﬁaonﬁeﬂr s ed flREfonal Q&@B ol RyGd Wk tshne ac Bifferent. In some

embo. %8{1}? t}%%lteg mgome %gegg{%l%thglﬁg ycolg% ngi' aiglg%lﬁgﬂar we1g£t of the polymer
may ber grmvadsoerize, lncw@ag tﬂti ngfjisnited RObdeMa) abopieh§el & tandpbat (1P0 @0 Da or more. The
mole&l ngg Eht BQL%%%eMy%%ét@eeh@Ndupﬂ)O R EndAbouiPI0R06 DX Glclu@iB@but not limited to,

o0 G5 3B gB S e 5.  B BRLATTY R 25 KB E ik oo oo, 500

Da, 50400CIba, 15,008 D%.I 4010060 A5,0RMaf 20,00 OeLt25 20k, G008 Wat 12I9P@D4, 39,000 Da, 9,000
Da, 8%%€DL h OSJF[POE'RIO@%SOO@@)Q fdéﬁ‘BQ%'oBd ]9A1§ oStASCH bdees, d@@b@'s@o Da, 700 Da, 600

di ment's, thé wat’er yner an‘&rkﬁ%’f
Da, 5@6P9 (48? Ry 38hee: gP%/0% Ia‘}d WBIDétIV SOW"H%‘I“@EU arofeiag Wflg}&pf the polymer is
betwéeh QboBtOﬂOD’DEﬁnd Byt fo00Da.an Wind emﬁoﬂﬂxgﬁts, thenmﬂeadarwglgbw thia @dlymer is between

abou!o r rr%r%rgd z}b 6) ﬁb\ﬁeﬂa?@\e?mtﬁ&m\p iD%le l?;10 Cﬁ%%g?tgog 21;: %g’lgmgqs between abmtt

bet ween about 100 Da and aBaut 100, OOO Da, including
but not limted to, 100,000 Da, 95,000 Da, 90, 000 Da,
85, 000 Da, 80,000 Da, 75,000 Da, 70,000 Da, 65,000 Da,
60, 000 Da, 55,000 Da, 50,000 Da, 45,000 Da, 40,000 Da,

A= NN N NN NSNS N A= NN N NN NN N A AN/~
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and about 40,000 Da. In sonme enbodi nents, the
pol y(et hyl ene glycol) nolecule is a branched pol yner.
wab@7eddecul ar wei ght of the branched chain PEETEF200€043472

en, @?ﬂ%} 000 Da and bout 100, 000 Da i ncl, LH%P% 5
' %6‘“ g enlsdinsp olegalarGisirhiey the geJy i & Heryeeh about 5,000
Da anB&hpt@0,000eDa. 8O0 HOEMHIGImentH ;tl@(h@)leﬁaar weEhi0d the Palymds 55, 1@6@erDdput 10,000 Da

and abg% &Q)go % sng 818b0@§nent§Qh9 gay(%ylen%%lyggpma@eule Q'aOcQQlc}Q@ 'polymer. The

molecg gl ol bEBOHTRP A a0Ry TR b 0 OB 1 0o 000 D ncluding
not linftedX¥9,01 0RAN0 13k, (MO0 Dig 90,80002085080 D2,,30,06 h3275,00 Da, 70,0@Da65,000 Da, 60,000

Da, 55'090 Borgﬁo&rfﬁo%' OU@E%_:?O o005, T6 B4 800 %ﬁ%o f, 2 B(g) Da, 15,000 Da, 10,000

bet ween about
Ds, 9,600 1DOB kbR 74001 B B RE.<, 000 M. HiSP S %m&mooo Da. In some

embodﬂﬁenfs rt&e Bé@aenashhedTate rlbraEcEﬁl b}}‘élnb’ﬁt}\&ﬁﬁﬁveamtﬁt 1,30006 knabout 50,000 Da. In
nt S

some emdeune ¥he moIecug { wggh #tﬂe TANC ialcl) g%al s thé a{;]out bOOO Da and about 40,000

al‘ Wel r anc
Da. Ingzbyoq #mbgdigerds, ﬂ)ana}q@laab@g]‘t of] fhe DEErhchaip REG @r"petween about 5 000 Da and about

40, Ooﬁf@ﬁ@bﬂ@aﬁb%dlmglﬂse e Bl RSk %1};%%? @bbraRbedchgn PEAR6RREN about 5,000 Da and

o R 3 S 25001 2,000, B3 g, 300l 20 800ty v
solubl¢ ackbautis isghy o tneane exbhuistivie taadis tmorelytifratrBine ard/tbet elf poBoieyigrmaterjals having the
quallhésragscn&ﬁta@vnge (ﬁ)m@%ﬁlﬁéd aIB&ﬂgasQ@alﬂfe 665 SseGRnehdAPand composmons described herein.

[00183& )(\égprﬁ?cgée%%?cgv‘? eq?liranee%lg}p efoa rﬁ§1tye }c p@}y%tﬁtgé %gllﬁ( t?ﬁgne g yccg;l), abbreviated PEG,
which |Hag ®¢eatusedeexiengtelydia, phivuceatiogls,n@t arkifigidl tigplartts) and in other applications where

10C na OXI 184 0! and € po CIPOLYE 5]
ool iy B bt o iyl g

embodétpents Wp@%frem @H]e\ﬁ? PHG@ 85 ap-exagn elkg(érj_)ymhclpa ypﬁrsvtg ﬂéatungqrstandmg that other
hydroghilic poliAadryinay bd mrni]laQIy]lﬁlEZd #n 3@8 3hdadinteydr azi de ( See e.g.,

[00185%6%?5 w%ltl lq?) 2o rsﬁlﬁﬁjelepo gggle{}ﬁt ig'(?o?rt:r%ggj“tll§ ;:\g?a% or can be prepared by ring-

intmd succli nim t anoa
openm@ @@émergatgm of @ygeéehgl@pl agpordipgfo ps@t}h?,d@ aeh V}O@(ﬂ i tEq %&’n)iler and Karo, Polymer
Synthdsh Q(Ehdﬁrﬁcyl’re%s Rewlvog) a3, Apgl1BE 8d1). @BG is tipitally/dbar] &lorless, odorless, soluble in
L.naton, . D.C

water, St Ie 5 e§f 42 I.o%%ngy%/cheEr%gal agAréﬁeSG%)gg\]ydro 7€ OF’! deterlgro]ra éylar:ll'dg ig génerally non-toxic.

see
Poly(ethylers g}@pl@ 1s(cg@§él’ere@ toghe biopgsunetidsagikich éstto aety thacgﬁ(é gsrcapable of coexistence with

living BisQG RES: angh@mﬁt cat?smé- fam( M8 4peciabifly, POBRI Gbktatialld hon—lmmunogemc which

is to s%//gtgaré %Eg d&es notu:n% to diuéIéSS 1m1$ug'f1% éegf%onzﬁl? < Ib%cié/%%xraft%é%i‘ t% a molecule having
some dratrdbigrfatc@on(lg@lebod& sgch, as bbSlogiedly. actN@ ageﬁt BBDEQ 34(}5 to mask the agent and can

reducngr Xlﬁblga\(é a ght}ﬁﬁl e feBRe sBhd an orgalnisﬁ%anecglergtle the Ellé:{ence‘lf the agent PEG conjugates
Bi ochem 94:11 @I)BPOE ling et al., Biotec

tend npfi QRIS 2 sr%sfﬂe@tl nsa%v&ugf HeE Pﬁhﬁaﬁd&fﬂéﬁt %f@é‘g
[0018%]. The terBERAG Hangl, bradly &l epcofupass anyBiolyethdae gl¥@LmPEeule 1988t regard to size or

to mo&tﬂcgg& 4‘( by &h opéhe PEh aSéOJaﬁ B@Jeﬁrgsgnt@s RRRE toJa 1%@ tlxatl(rgigaglﬁl)) )acld polypeptide by

pni t rophenyl carbonate (see, e.g., Veronese, et al
the foralt . Bj ochem Biotech., 11: 141 (1985) and Sartore
et al., Appl. Bi ochenXOtBtIﬂidem -CHZH, 45 (1991)),

Where%’]gf leggoé a%g %és o tgrg%f &%ﬁfg@tgo&%clud‘&% bE gxlo%l%ted?% 4Crq al§y1 a protecting

group, g £ termyjgal flglctg)gg grplm)"[he et l%ﬁ(iﬁn@@le{ @@;és noéhrgﬂed t%ﬂ%ng glycol) in any of
its fordahk, 1noBidﬁhé Bﬂﬁbﬁﬂﬂﬁl@gﬁ, ﬁul%ﬁec(ﬁlﬁﬁ QarivatiRed PEG, f&fced@'EG brihched PEG (with each

chain vmgla %ntogul ]S 8% %ouq i%Dg{A?f%‘?I &% %r%m(ag'oug 412]3a ' to %out 50 kDa, or from

about ¢ rkch tpapeutdg IkD‘dJ Eﬁmeﬁtl e (s &FEG o re@ted pwmgm hagring owt or grjore functional groups
pendeﬁ'tcS)@anS’dlymegbha%fgonéL op ikt J«rﬂ%&dab@@lﬁ% ég |the£efneﬁ aoneeenﬂodlment PEG in which n is

som R s 2000 RS T S o ot G0 dpybefyrin T some
embodifnertish the abienv@lynef ®nemezspféy(dhmé ehta) reniety. Thcoslpokhataght of the polymer
may b@%f ?'wﬂle %ﬁgJ gcﬁﬁlﬁé HuE not ﬁ&@é@t@bﬁ&rﬁ&@ﬁ 16@DE Fed a@oulc:) Eﬁ’ 000 Da or more. The

term nates on one end with roxy or methoxy, Le., X

is Hor CH3 ("nmethoxy PEG' $4 Alternatively, the PEG

can termnate with a reactive group, thereby formng a

bi functional polymer. Typical reactive groups can

|ncI ude those reactlve groups that are cormonly used

e o ' ~ N
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directly or indirectly to a polypeptide via a
non-natural amno acid. Wen Y is a hydroxyl am ne
W(grzmpsmmen t he hydroxyl am ne-cont ai ni ng PEG PERYSIWNG6/043472
gac th-v@y, car bonyl - or di car bonyl - cont ai nin
gioiec]# &Ilmpbiglﬁf . y )

-----

Ty hefree”errhabaut BRA Barep el 00600y inshedinibey not limited to,
100,0@r I s, aoouuaj g0bod Da,18RB00d, YREN D0FS,000 Ba,a0,00KDATB5,000MSh, 50000 Da, 55,000

Da, 50 Jbﬁtvorzf%%ﬁtpﬁ ﬁf)ooelﬂ a566he 33960%Z§f60i()|%ed2p:6‘3 5 rl'% 000 Da, 10,000 Da, 9,000

3 Tedcti of e
Da, 8 @f@d@nb@o &f, 65090 Qeé@P@aﬁ,ﬂood@quO thacP- 198 Py 1kPp0 DM\H@JrDaYSQOé)a, 700 Da, 600

Da, 5@ maaud@mytooqra ghoGAl Kyl pg 'prééi%e edibt@inehd) %&a&é@eﬁwexgm the polymer is

R T S
about @Qﬂ ]%g@@pbquqqgo D@rIm@el@E@@nqg@ﬁh@@g}@u@dw@ght pitke polymer is between about
1,000 PR leea& bl Walin eane%brmmmntge mae&ﬁewegheeeﬁbcpely% larween about 5,000

escri bed. her ej h such r eact
be mﬁé‘g?ﬁ*b@ 3@@% R GPBHE RSO B BECR PaYShfoou 10000 Da
and abl@s 40,00062h. Hre pagicrgmbodiD@k3 Ot phigtebyledsi flyrni} tuiolmdd is a branched polymer. The
molecglerweygﬁr af\ae%marhed aiae@Eeerap b&rsélweell %oﬁrﬁ %rﬂba éﬁlia%ﬂmr fooloso Da, including but

ROt o0 901 it 00 SO0, 000 OB NISUrHer IR B P3P0 Do, 6000
Da, SIEGDWE0J00D 1d, K 5000 Dhast0@0d BeG BHEN0 Da,50,000 Da) k£ 00sIDe, 20800 D4 150600 Da, 10,000
Da, 9@6615 %b@@b? |86 bg,pfmob DG, 9609‘159 4 c?ddgﬂc 00k, 9'061)919;}’ qx?d 1,000 Da. In some

aCtI va e ester, acti va e onéte and
emboela‘rnehthe PEISHE B A (A3 Hed £in TECS BAAEPoRahNB 18 Deand about 50,000 De. Tn
some BrEboHiIRGntE fhe @GBlylhreRhIPT Gid Prabdded dhgin OEG &Y betwEd bbbl 3,000 D4 A about 40,000

PSJE:Y Gé Ier['rb(?lgun%g(% ﬂie mo?ecﬁer Werggt og ﬂ?‘%@h&ad 81 Plﬁerng l’el:grll a \%%IOB(? Da and about

r oxyI am ne
40 009 Eeélt wee Wﬂtqﬁlm&hts é@r@éﬂqw wyiehind! the praedhedihpig PRCG Péé’F‘(Wﬂ@ about 5,000 Da and

about go cmp)ao Aeeeemange Iof QEG @fdrefdds ldfe&iescﬁwdﬁl@ iRGEe b@ nbtOnMe@R, the Shearwater
esen e of, an acc scri bed

Pohmﬁrs 15 cata?ofl t Jf'rerag ﬁ' caatal?gegg?l?om ’g?m%%d EEE efficient
[00186]rSPF<I11f@ %@éﬁﬁc@f torfminah fungtiord] @roapst indbs Gieatyeedindlede ebun jare itoh dimited to, N-

succi gaeaqwaa& (sOd TR D PRSI T3 B EYFEs £RADH, R (HE eg UBtcRBdn er al. Makromol.
a

ment. Wt an a ate r
Chem BEHE R PYia R 61 9, Bt oG ¢ BB PR e, Antess o
Makrinwt Ghporidd:ad (L9780, denmmpd)ﬂ ypepteicced sucanimidpidrneadater(&k, e.g., Olson et al. in

Poly(@:[ﬂeﬂ@glﬂ&b @he@ﬂs@y @leﬁgoéléal Aﬁ)ﬁ&lﬁon@r 9]:1% @ntﬂa@ljlsl & Za‘m;\s‘i(l{' ER. , ACS, Washington,

W‘é‘%{ P%s inclu a ketone group presen
D.C. 1945 speear S Bt %67,3&@)7?5@?1&}@# BT e ROF e . Cancer Biochem.
Biophjps: 2$B(t84)0dd ajpplaﬁéz el Mﬁlﬁ(ﬁiiol dasarnebed! HeTRstcchmlidyhatgee, e.g., U.S. Pat.

No. 4% Jl7)abgn9nﬁﬁ9atzl)19 Do Egsé Sef’ag II\?I g@&ég’;’@ %Pi?d ?ptﬁ'e? ras%éa e.g., Pitha et al.

an” accel er ant d herein
Eur. J| Rioghem- gAd1 (187 M ﬂh@ %fﬂ’ %@E@Phﬁ%@m é3:3%¢ (éR?é)r Pwr@nylmdazole (see,
e.g., Be@uchdn®a et 41O Ani mlbchehelsmon(mea) Urcalieliaed diQl. acit@ied IMRARQ1}251 (1985)), p-

mtrop%ng egrﬁér% ] serf{%ébeprg e?ek%%p A %1 iho&xgr%.r&gcr bﬁf’:\n&l‘t‘/\%s and Sﬁrtore et al., Appl.

oriesare gener al
Biochgp. tBlotq.:p D %Pl)),aalc}ghﬁﬁ e 62 pH@ryehg‘ral Ha@l}al SdEhen| Ed 22:341 (1984), U.S.

Pat. Nar ﬁmhszg O PRIDN& 5 5aNd), amlainht{eq&ebteyg Qfoolso 8. HWM}EH%;E 8:343 (1990),

s A.inked .0 the gnLra I S, us
romaf R OB, o P RS a PO 5 (AP BBy ST 022417 (1992)
Oﬁhomwﬂle‘ﬁ@edw,m tVB)ghﬂmu a als Bjooiny €han. 4304(h998)8, agilylpb@reot.g., Sawhney ef al,

Macrrﬁﬂolé@rﬁés ol S‘Qi ( 1@@3})}3 {iftylsuR&GR(RE %t 01s bR NARG0ZBNHOALK & the BB references and
rml et %t can al'$o be derived from several

r al
patenté?ﬁ: W&oq%f’éﬁte& erelé‘l}i%f? *H8° ysi ne. The branched
[0018Fi0h pérat dasds.oneE@ teyntimitel of ait dae witk piy@e@ ot edthony, Genesd or CH; (“methoxy
PEG f gfténla@%l}R(he Bg@cg?gmﬁhtje ﬂ)(\@fe ctﬂv%eu? ge]?erbg\fo%gmggﬂmngloga?ﬁo%mer Typical

nol et y, su ch C er
reacﬂrs@rﬂleeﬁawﬂr#eﬂbﬂse re% itf aﬁqupetbaft &8 6HEsonEHREe RS Pt e Gsfignal groups found
in the B0 bdnbmod aamd a8 m{@aﬂa{ @8 1imifed ¢d) maAlBintid3 @scRps &5 @idd RQBonhts (including but

ro 153 iR Sl RS e R B BT G g,

and WD 93/ 21259, each of wWks ch is incorporated by
reference herein inits entirety, can also be used as
t he pol yner backbone. [00192] Branched PEG can al so be
|n the form of a forked PEG represented by PEJ - YCHZ

- A PN oA ~ NN
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[00194] The net hods and conposti ons descri bed herein

may be used to produce substantially honbgenous
\V@B@p@ﬁausons of polynepprote|n conj ugat es. PCT/US2006/043472
s E-ant h‘g" + RPMD enous as used herein neans that )
& 5)@® ! ﬁé?‘@“‘ﬁ*b‘lgé%‘léﬁté%afﬁﬂl@“ et sepmp2rpee acids but that
react sﬁd’cﬁi@dll? Kvith mmhﬁﬁtiry ﬁﬁctioh:ﬂ gﬁoﬁ}is @lesept i h@i-tatural ifino acids to form an oxime group

in the ?rﬁseXce Ig){ an acc er,ant %sc Qbreui #&1 EﬂthoHsh sQéh% rea% %%ﬁgﬁ%és\éﬁ (%l\éntm absence of an

een

accelepauf @wewmhaemb reé@mleatqf @wslatfsf élvl}lféfelﬁlt hférné‘i Fmifgfl do, (cpig gyl or dicarbonyl and
mMmMmhﬁg . honngenous enough to display the advantages

[0018@6@5 P%t%c{r@% e, n p r OCR ?{ Gy xl)v ch is ?hol’wn ?16 aﬁ)ov% 9onnlﬂé g}a{( will attach either

directlp lomindigectbktp A @blyregtide [vﬁ}oal%]namel m@oPCﬁeWanY isgAneydigpydggnine group, then the
hydro&/BRiR Mtﬁﬁﬂg%d}ya%&@ BA b dc CwifdQl }{Iﬁﬁﬂp@:} M&ﬁl@ﬁ}}l—d&ftaﬁﬁﬂgtn&h fhtural amino acid

conj ugat ut | 1 ff
ina pm&% 0 fo?%]a gﬁg gjogp %ﬁlfplgé‘lttg ﬁﬁpﬁw i a G b%%%lé%}gfpretsenfe of an accelerant
described hertin Gaithaugiliveh armction may bd lesy affigierft nroﬁw dnencé efchinwioedigrant desgribed herein).

When%?{ an'eny@%mw'blnlyl Q’&Ryeﬂgl tR@Bori- Gfm%nﬁ-fsontaﬁﬁg@ﬁﬁ reagent can react with a

inc t he overal %S|cal cO d|%l0n5$£ 4 1o the polvpentid
hydroyﬁzgapp@ﬁ?ntaétﬁ%g HOR; éat%fﬂdlgﬁ‘qo)?i” @1 a@g]éf%e@u o grglép o&p.le to the polypeptide
via an®@ifd ibbridaithe predeire pAgEIttdetaat deyerivfifhereih altboughmuint readtion gy be less efficient
mﬂmg%§§§§‘n&gﬂ§8€&%%ﬁaﬁl be readily ascertained by one

I nar Int art usin Eubllcly avai | abl e

[OOISM@FQb%“O&ﬂ@eWP%‘@éEE Flé%pamgﬂarb(lév (4 eé‘)%fdf”r‘fﬂmée &iﬂﬁfICh different molecules to
each fiA@fud Bﬁtﬂé pcﬂﬁhér Yo Efagfle] e origD NRininoayaziie PEG ibiLiibw the attachment of a

molec\lll\ﬂhihavmﬁ n ac va{ce elelc&%'in%g%% aﬂ glcﬁ gmtaglgtﬁ}dé kgtgr{e 'Qzﬁ\%@d%ster activated carbonate

foun I ch decreases tunor
and sosfplzle tojope texmq:@@pf ¢ gmolpaule Wg BeacsilengmyA o thinthepterminus of the PEG.
[00190]NG rs&ﬁbsﬁ%odlﬁ&itﬂ b Brdng \ﬂ@dle%plhlﬁl (i6dhailng U)htCnopﬁﬂnlteﬂm Bydro@ylarhitie) can be reacted

ases pa

with %’U‘%/”fbgl}yl ﬁfoqu 81r01r1h£1 \ngﬁODg 0 Fﬁreeserlto fglgT-naFﬁﬁ a%ﬁbagﬂ i Form an oxime in the
presengg pBam @@ﬂe@hﬂ desquibpd,rpesins (afthonghesycht pregetiomaly bq lses)efficient in the absence of an

acceléﬁéﬁnde&ﬁgédrhélemﬁme E\Q)se@ﬁéngom X RE ofl@cakds o be filrlh@ r@c@ B treatment with an

of PEGyl atio cosyl at i des rLbed
TS T TR AT T
naturdl pring exdfl dnd psell teewa seiirentalldwith eg@g}t@d_\)l grohia rhnrhlé]gg g@et@le group present in the

watergglﬁﬁ%%léﬂ th @)tnhgn %npﬁ%e%&gé’& AN Ll GRRAERGIHES Hefthd (BIthS4:E Buch a reaction
as Invivo half-life. In sone e

may B5d4s% efﬁqlqn’émél}ﬂ a{)ﬁﬁléce ﬁsilwg&falnbdéscpgeg?lﬁ&lp)e g‘gﬁ‘n}étaﬁf’aé%g’f terminus of the PEG
moledla @ikvailifle foR@acti@Dwithdlk, nobBatur8@ming &gid. 80, 90 percent, two
[0019&8%1% fpo%é{'%acfkﬁ)dng canJoQ Inlflegl! (? brag’cgedf ﬁllaﬁjdhe ogélter ﬂa@t@%s ﬁ’p %Hzrally known in the

over an unnodi .
. Ty AEOR Tab F FE SIS IHISPIS1 hEuSIE B Bgplmer chais lisked
to theDJentEil Er&fcb Ocﬁy [PEGAR bR B Bghcita Horme thelt cah bﬁpl‘bp’aﬁed &g iadliitiog of ethylene oxide to

Val‘l()\(l:f é)() yols such as nlﬁéero? cgraeorllxgcgne?s %e%ﬂerzfﬁﬁqtg &4 @CQ'BHOI Vi‘hé Qan@al Eﬁﬁh moiety can

vative nt ai n ydr oxyl am ne
also hwsprived ey erdl gminp AR dsesugh ssdisiop-yFhe Bratchid pRirehilaraabispiy can be represented in

generﬁlh&& & Q(—PE@@Hﬁ,fhn @RicHR ib @di\ided(ﬁiln{ h@ughoigy Glthas Flg@el, igterol oligomers, or
penta&ré%.\&tplr zggesrs reesents t? & ntber oQ' arins 1? %%@&: PJ%@ Llol@%leg(é&cglag &2 'iiescnbed in US.

n sone e 0

Pat. Nesd$, @%ﬁﬁhmﬁﬁeﬁﬁ ehWOAN; 42T TSy Bati AL I0PIOINE9E WRE6/21469; and WO

9321989, lé&:h WF GhickR$e fbdidtaid QytefokedCHigbmiOitNEidirabf) @B 2l beSusdd as the polymer
si npl e al kyl (nmethyl, ethyl propyl, etc.), mis 2-10

backb9Ry n i s 100- 1, 000 (| e., average mol ecul ar wei ght is

[001928 Biwvedhel RHSOcrn afso bPdn the faipetit fekRed FBE) reprabrdedntyl REGHYEHZ,),, where Y is a

1@&@%@%% 1sof00 4 ?@0 @ Ql é(/@i?%ﬁ I{H;ééulgqve%%t 1@1\;\(%&%@ at%Wf (t)OO about 40 kDa) and Z is an

acuv*é‘tﬁ‘derfmni’o@o@dt?k@am& hwéhamwfea%wé drifhs h gttt aw& i ‘He“’hed form, the
pend POPRAYBAs rddBtive Rréupsatichae thrtky itond GOPHEMEbaskbdnea ity thad £ Ghe @Qf PEG chains.

Da, including but not limted to, 100,000 Da, 95,000

Da, 90,000 Da, 85,000 Da, 80,000 Da, 75,000 Da, 70,000

Da, 65,000 Da, 60,000 Da, 56,000 Da, 50,000 Da, 45, 000

Da, 40,000 Da, 35,000 Da, 30,000 Da, 25,000 Da, 20,000

Da, 15,000 Da, 10,000 Da, 9,000 Da, 8,000 Da, 7,000

Da, 6,000 Da, 5,000 Da, 4,000 Da, 3,000 Da, 2000Da

)
A NN N NN N NN P~ -—r~ N P~
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nodi fied with a PEG derivative that contains a
term nal hydroxylam ne noiety that is coupled to the
W(Pﬁﬁmwkzbone by nmeans of an am de bond, thus P@T/USI!]Q6/043472
e b ey t.hau such_a reaction

s S et Bl 53 ot Bos o B e S Lo st Bgration st of the

PEG palmex ¢1)pofyuiert Agched owl e ébdbldgaliyhetitebtsldsele kimsirte sbfficiamlarigeh to impart the
advant% egﬂ elqs%csbtﬁnglly ésgocﬁgmltﬁ E‘P@%Mﬁéﬂ ta§ach.r£éﬂ? such Fa1s increased water solubility

am ne-t erm nal derivatives have t

and CHgttl%he}& W life, witlonptefysesely E‘B}H‘}Ct@g thepipyosvingf ty @F(“EEF@SCP]Q

[00194] OhiNIn2thvds edne cEInpoStloas désniilee hadeinylhay( eetshd/ ko pedday Isybstantially homogenous
preparMonDc)f‘ l oly:ﬁe& ro)ein ca g§tes2 7‘%8“ Ollllégellbqp’ a'} usQQ Qeré_tggceans that polymer:protein

conjugatg g@lec%@ akem%\;:e?vef @d@%ﬁa‘ce{ Hlala]apéti- qf\él\l}%etgtmwm polgner protein conjugate has

bmlogmﬂlaytpepinu @R pReAPkIbShRPlEheERERAORY PEGyRied polypeptlde preparatlons provided herein
dic cont ai ni aci.d i s

are th se w gaﬁ enpus enou toac{igltpﬂ?lEl the adv ta es %Pg“h mo nou fnhpagmon, e.g., ease in

erivative contarns a
Clmcahgpdhce%ylnmﬁdfi@bﬁﬁioaoywMH@@*’G?&WW@ an oxi rre bond

(00194 aistdaéatmﬁms BhGNwiRn rc&ﬁ&ﬁﬂla@ﬂgd myopiaﬁc b&sSer ﬁcflyfpb}ﬁid@ﬁbtein n:oﬁjlﬂgates the term
n agcc ant e

. C a

Y PR ENBP G HER BEETLY b AHAVEP Ao MR ot wil v
from om,emgkﬂiuat taApithappofl woldepdnd uton 2 @urﬁ@ofﬁqgtoabgqjqdmg GheloDaallphgsical condition of
the paﬁéﬂt Q1 R RARATE R BF e dfséa@e”&razm%n 2 ﬁ%eﬁ&al@%ﬁv@gnount of the present

. In S0 enbodi t G derivatijves
CompOélg?ﬁS él?aﬁ rzgly ﬁvm @.rplélms EIWI &) t[leh;g‘vgmg Hlébhcly available materials and

procedstes. By tway ef example only, a therapeutlcally effective amount may be an amount which gives an increase

in hen{aB%t(f%m&fSQt (n%ag a&;&@ w“tl'f ch@a Q?@nlog g"Zé'l?x(ce(ng_gAt{&tQ it may be an

re Ris a sinple alk th ety, ro
amounét)vélcl) mcr%lsqs énsblﬁtl?vslﬁm c}léipetmmatlg (glt &/ awno%fzv 1&1 s pain in patients
sufferifg foem @wch@ psind n i s 100 1, 000. The nol ecul ar wei ght of

[0019&]"‘131 %%E:C %telc%f%l@ x nC c% c%%@%@mﬁ%%&l aﬂlmQQch ll;a?ypeptlde (e, the

extent P@@E@xj@ow glg:ssybw) %scrﬂg@ hg% cz}gd:e aggste@(y@ plfgélde goaltex@@ (including but not
limited®, indiBasdd dédteasediphitBcoldgic, (hardERinédR,or Py yhddic &arad@tic such as in

vivo h@l}fe 31%0818 %nlBa‘me?b 'ﬂ’%gl%f %’of tﬁ%pogggy %13 mg gds%%gleﬁabog(Q%gg%O 40, 50, 60,

70, SOw’pe@er@@;@) fpid, ﬁver-fo@}@(lﬁ ol S(Bfo@my affigast agougtj)@-f%oveman@@@o%d polypeptide.

[00193,100& e%odngang Q&l%ﬁd@-%npﬂisi@@@ca@&ayl-|of‘d15a@d'6ﬁy1—@6i%ﬁ!ﬂgﬁﬁﬁlhzﬁural amino acid
is moc[ﬂigeglv\lggl pre%n%rof %_\neald t1r 9 fwg% h%g dar{\]/gtgfg% Blés a tf:rrmnalshr}/groxylamme moiety
that iselirisesicHinasiitics the PR bersbae. i forwiisgh oxio beriddalpesh chrbch Teaction may be less
efﬁc1eﬁm|th@ JRER bSn REEIVRR ResaiRY Berém)%@ox%n@%n@@oﬂg hy#Ex 3ine-terminal PEG

4 }&H sone enbodi nents, the nol ecul ar wei ght of the
envaBY AL R PE HEPRSPEG i s between about 5,000 Da and about
40,000 Da. In sone BAHEHIGEROL-S:(CHheOAdecul ar wei ght

whereq{ 1s L Bﬁlplb Elﬁﬁ 8&]@1%% Qm{j‘ﬂ ﬁo@ﬁ@c & Sm E ot 1‘0’%1@1‘}1 s mLht 008 (1Q 0 QveQ@e molecular weight

about ,%? Several reviews %
s by gre YR APt .nahfalrl%r 25t shhaRYYED APULaR| P gfiegtnee, including
but noPhGted i baweah Mﬂﬁﬂ 160 DSer ab<fu0IOOQﬁ@D@r@orel-lﬁlfefrﬂ@pulmrgM the polymer may

85,0003 18%990 DFe7éWHQ)1Pa 7%990 D&G@ 08
35,006CDk, 130060 DRV, 0@VIs, 20000 ey mutuacm[md @a Ceooo iDay 8,00y sia,enmo Da, 6,000 Da,

5,000 %é,ozlzo%@ B§ %)8(&%9%%%1% g,gd(ﬂf Koo 2! €06 B”J 981 ?0(99%‘9 8o Iﬁl 409 Da, 300 Da, 200

s 1of activat ond

Da, angl) 96 Dacn fuerrenbpdiman® e molp@Be weight Sf ﬂlpmlwnqw besvemomao Da and about

50,0006 oS 2diodin Ak, 914/11%15&%, v%h&aftﬂ: biymbGs befvedalDo@Bd0 Da and about 40,000

90/ 1 540
Da. h@mﬁ%ﬁnbeégem Wa“ﬂls?ué et 13 RV 98 Fb°80n(}%{585?'\*'}%&h°u’f 40,000 Da. In

some bretiodizens, e tmioleatla dveyghtlc’ﬁﬁlepslyraewb etvegormbsit B.AW Racing ghobi 0,000 Da. In some
embo&lfﬁgntg fhmnglaqlal V\é@@ %'}ngms ll:ﬁ’&"eterparbow Ilé éOO@@Qld%ﬁéL&Mba

haenogl obi n 94/ 09027), oxygen carrying nol ecul e

(U.S. Pat. No 4,412, 989), sri bonucl ease and super oxi de

di snut ase (Veronese at al, App. Biochem Biotech. 11:

141-52 (1985)). [00201] If necessary, the PEGyl ated

non- natural am no aC| d poI ypept| des descrl bed here| n

I o o .
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chr omat ogr aphy, netal - chel at e chromat ogr aphy;
ultrafiltration/diafiltration; ethanol precipitation;
wareevoisans sul fate precipitation; chronmat of ocusP@DUS2006/043472

| gcenent; chepmat ogr aphy; eI ectrophoretic
[601953** i bl o0 SiaR Y BTGP COPS R P PR o6 SfSPEprgEp iy amino acid i
modifibdSvae aPEGr defivafi@Qhas tonihs a ﬂﬂnﬁﬁa@h}@t@kylahmﬁﬂdmblh&tlli opupled to the PEG backbone

by mesnt e l U%Ju@eqbo?hj tthug %rmlng% Bﬁge {3%8 %M%h %Eh%%atztﬂ%%agr &€ lers§ efficient in the

| ecul ar ™ wej

ght
absencwa&anba@ce@s'«tnr Fravribett wm@@h%wwﬁﬁaw 26 bfc&bogr BpFegf of 2 amide bond. I
some eib&di@énty, B¢ RARAFISSnd R RREREG ddvatiRRGMVEbstRuRleF| CATI ON
METHODS, A PRA al , Eds.)
IRL Press 1989%2@?%‘8@@8%&“ QARG Ceu S ,
where R siapleiplarl (oetivh sthdcirepyp b peip 1l 6 @adpEE VI PG &t & orggrmeieoular weight
1sbeh@e@§§ﬁs§§gtoayoup¢oq§)gpl ytic degradation (including but

[0019£8%8T0F mhtﬁlf%?og}méﬁtaf‘ y Septpdﬁ%om '}éia{ige)ﬁérf co)rlg{l or 1car?¥nyfr%§it§mmg amino acid is
modififth witive blanch&FREST deTibrsive th@cgwt@i}s ar@@gnasavd(ozﬂ@m)\e mgiety thye foping an oxime
bond 1&118!@11%9@@ RUBS @}%@@é éfﬁ@i&ﬂt QNBo atkdA6d ¢1dh B@elRak ipetell 88ein), with each

addition to
cain G TPREo GG PTGR 2R 19O o e SHRA A fL A bout 40 s an, i
other @ittodimeras ificimpbduy H&P4 todibqut L&D dnyvane embddingents,rtke RES ¢frivatives containing a
hydoxﬁ%g% %}&fp%uﬁ;}gthpglluy&@pt ide may first be nodified with

uncti onal
mol ecul e HPHCHeHER) QJ‘%?@Q G@MW@%@FQ&%&C}@@ 3’%@ d.
where_R_hali siingle alRy] (he@s tethplngosh dic.pfX i bigiomallly NEf Qi C{Q) nafot present, m is 2-10 and
n is 15(1) Nﬁf Tﬁ@%&g&iaﬁ whi Q)E” the %aﬁ&e@t‘,hakneﬁﬁi m%nﬁe ﬂz@ﬂ:eﬁ] %o'dtr 94)00 Da and about

am no acl

100,009D, Freiugies b flem]evewdo%awg DR £ Ty AR 3065 D PP 75,000 Da
70,000 D4) 63,000mR] 602086 DO BE5,0d0fDapdoloo@ D4 ¢5,000 Ti=hed,000 D4, 135,000012) QD Da, 25,000 Da,

20,000 i)g‘ﬁhooaﬁaetld' 5. &@bg)atafb%ﬁ D%dﬁ)%@%‘}' 4o %Q%rboé BE 4,000 Da, 3,000 Da, 2,000

con frormul trmers
Da, andd W0 Be.-Jdn égmegﬁabqq]gne&@ i the rp@q:cylﬁrexmlgha@f tm@eﬁ WW@@G ig lfetween about 1,000
Da anl El%utefmd)so pi. i e %oﬁhﬁeﬁtﬂ GHlel nMddlarl WelpkiedT th Brfchel Giliih REG is between about

1,000 %ﬂ |a1{13 a%&lﬁé ?@ﬁ%‘: I\1/1|5(i1; | ee?ﬂbo nhleen% t%(te mlolgc% a% we?éh& ofetgedbr%nche% hham PEG is between

Ticer group can
about O Ta trd abdre 4he-Thalnserad endwﬂlment%a@}edn%llﬂv peisht of ghedrpgched chain PEG is

beme&mmgtsb@rpgﬁjﬁgiabgaaos@quentIy react with a different

BT A T D
examplé, (Heets, Yravpolh@gmt Rigys. g@ﬁeBwWSt(tSl&é)t @F‘E’fenaVM@]FOéJ . Eragiedpgy 135: 30-65
(1987§9W0§g Ez'lz‘i’eﬁ%%%%b’ Tu‘ﬂ?ol 121 %6@)4 1&)2 ‘Dglgdogzr al.; OrifRal RNSNs8n Therapeutic

Drug gprl_@y;[ Syst&rysc“] 6%%—?'194 K199%T2a§1m§)é thof‘ﬁffugﬂy g{ﬁ{ﬁ g 6-ll|5{)<§%5l{ %gcwetﬁads for activation
of poliyers Brl@pe Aelpnid nvae; odll7éap] U.SsReboi §,3048¢H, MCKSA/18245; W 94/04193, US. Pat.

No. 5%99%6?%'5”{% 0 ﬁz 691r Wf\s%r@ stﬂﬁ%oﬁm I8, Q{d%b‘i’e W@) 93/15189, and for
b | ONna

résent form a hetérocycl oa
conjugevgeq—]begveep gctllvﬁaiqugﬁ)eré Ard ?zsppes g}c])(l?pg b ot limyg @ for (Eﬂa@%anon Factor VIII (WO
94/15645K Yhhémog@Bih (Wou %/ogcn:d)e B@@dﬁdﬁﬁhﬁg mekakt©d. Padr. #j4£2,990)) tiponuclease and

St e,
super0x|1<£%15mutaseg\’/' ronesre): a{ lﬁp c§z %totﬁc}lj tl?q4flgj(¥é8%%_ g) al k | ene
[0020} If padsscpiys the @@Gﬂpt@ p@ﬁnei}mal anngo acid Solél}gfplpéyq desetiberk herem obtained from the

hydr Eﬂaﬁtch&ﬂﬂitggqapﬁif &1‘1{ beneiticd mheﬁ{y@nk or M@ﬁr&ce&nés&n&m t& thoddof ordinary skill in

bstjtuted al k
the art Hl&ng uéiaré g}?t élﬁLgedg? g’r ci%f({?rﬁ ogrgphg1 WP o ce)%on gxcl&txg)c{uo)natbgraphy (using,
includif@(t8) neft dituksd toTREAGY SEPHBBOBE)u theainarigteytivemeiics; reviyerphyse HPLC; gel filtration
(usmg wua&ggh%htelﬂﬁte@ o, SR BT ERUG 9% ﬁ’}l L&ﬁﬂterachbwﬁaﬂhﬂ size-exclusion

(;1 }/ene or substituted aﬁﬁ\“’ %51-‘
chomsogPRY| G HENE HETREERE AT ERE R0 o prypigfi: smmoniom
sulfat® Ipre&phlmﬁbn techrb@slofadubing; @Rglicement ChrGRANFip)y:; Eldtioytioetie poredures (including but

not III%HCI%%CG%‘ Sq: I gﬁetl X !jlkéaé%ck yﬁggérﬁg&)dif%%ﬁ%%b% (%}ﬁ N(u% Qeltiil né){ lglrn{%)f oS fmonium sulfate

substituted al kyl ene) -, -N(SR’)C(O)O, -/ 1 1t ils
iril ", fI 1 "D |[[ (I "y -1 NR)CO'

-(al kylerie t subst tuted al kylene)-, -S(OkKNR)-,
N(R”)C(O)N(R”) (R”)C(O) N(R )-(al kyl ene or

I \ ~7 ~\
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hydr oxyl am ne group capable of reacting with a
carbonyl (including a dicarbonyl) group on a
wmeovrosd4ws al am no acid or a (nodified) non- naP@r/akb2006/043472

e L r}%uamkql ﬂQQIqupenptl de; (b) a carbonyl group
pfemp(fﬁﬁﬁiﬁi Ortrxty e ehibpagob Gn&wulag rigight ) may gy celstirented foyr @REC b ergnparison to globular

protenY\étinhar@r(Pﬂaﬂe@ar A?ZQP'R@fEImIQJRﬁfCQH(Eﬁ\I @EYuEpd1Q BRA[(‘:@IEHI[ Abr A @arris & Angal, Eds.)
nonnat ur al.

d am. n
e P e P B P B g Ot B B g con b asesea by
proteoljii¢ éﬁgbéwyh (lgﬂ@uﬁ)butrap Gitel tof trypyd eleagmeh@llmdex g estrometry analysis.
Pepindk PRI, el AN WhiRe AN 8% 1B 99"7@519059%6 @ofgn- natural am no
acid or a (nodified) non-natural am no acid

p oy | peisé Q‘ELmkEr@Qﬂ%]s arld)«!p?ltcfztliﬂ'nE hﬂfudﬁzﬁr Pﬂdy}eﬁﬁd&@ihéfﬁand Multimers
[0020% E{%‘i-hroatt I Vd?f-? 'ébs?rgciﬁe ﬁ\ahtyl(.ldﬁfw t a%; %(?#—na%ﬁal? t’mn?i& %%{'Fﬁ%gp ide, the non-

natura) qoploapid pAtgRGH o PelyrentiaXnay frstibwedified with 2 fultifundtiogal g., bi-, tri, tetra-) linker
molecdle Batdhen gubge.quelatlﬂ-ls 5(u‘th2r rﬂodfﬁed Q@hat gs a5 letaQ e endl OROB1titbhctional Tinker molecule

reacts pm B, ﬁtg?a%t (1%9 %or{larllq glrn? aI no §r<§/{apa &% | egPrc}enagg &t:,l%tl;(glg o%gﬁn%\épthe multifonctional
linker us%adabﬂecfoﬁ fonther @mulprhaé@tlmlf ey ifdesuultifimctidng liflgr sraidentical, olfen (depending
upon t@%&%o&&ﬂg&ndlm%}%}n&nﬁlﬁﬁer; JedTag:) S IoTa o) ST TTe%s Y p@%’e?!ufé%ay be formed. If the

i des erforne presence of
ents e " Rir o Hekee B e JengusriBebara 2t ofe sut Gt ifimcton
linker gtoup cgl Guwerto pe&chd bound &t the inpn-tavea]l abgencd wlypépié and the other end can
subsetﬁ&@l L&t @ﬁl‘i d d1ffél;gﬁ ﬁlﬂcscﬁnefﬁt-y iﬁﬁud@&%? IW%[ & Q{amgfé%glg/ Ia%@s@rc&ﬁﬁcﬁbﬂahty

formatjon of géé ept| nmers an

[00203] F 11%’5’8&5‘5@{1@8“3{ RpkereaRyp s the |gfj“ﬁ’ia]f FRAERE ben ef it bec a u s e

that stoichiongtric ratijo of thellnk to the first

pol ypepti de, nghe—TaLi}tr—Uf* (first

pol ypepti de) conplex todthe second pol ypegkide will be

closer to stoichionetric in the presence of the
Wherel%ccel erant than in the absence of the accelerant (or,

urther, as the nolar ratio of accel erant increases,

the closer the ratios of the aforenentioned reactants

wicpdh Xgeindegengerdly S off SO Roc PR’ oThER.Stherie Bhis Sras ORI, evherait i o

(or nmolar ratio) is an inportant factor in the

nmodi fication of pol ypgpti d@s because of the eﬁpense of

t he 4 eag (|nc ud| the polypepti and t
qéééflg;?éﬁ}y ugat gan%jf? gﬁ,gulty"n %1L
Qézgég Ie p(s\\
Ipr ed hevein ﬁfbe d f%ﬁréguﬂé t st &hd ,or
maste resulting fromthe modi fication of non nat ur a
] aci d pol ypeptides, including the formation of
p6 ypeptlde dimers or nultimers, or the linking of any
{red group or functionality to a pol ypepti de.
1&00 ] Such a linker may be used to form a honodi ner
a carbonyl - or dicarbonyl -cont ai ni ng non-nat ura
R éﬁrﬁxﬁlkﬁdéiﬂtf’ﬂ'ﬁtsﬁ Yisdisrileptkyk oF sehstithtrd areloadiets wesh B isdislepshdehibnH, alkyl,
suBdtituf@ kiRy1Odr a YhdteCdhg @Fotp, bOVHAR ok that £ RP EBSH eftw8R” optionally form a
mm%%qﬁm&qe accel erant (al though the oxinme bond may al so
at’a slower reaction rate in the absence of the
eaaltlé &4 leéea?iiltiénﬂy A allgh neobstiteg alkyillf one end of such a

eakll N %fdeﬂeﬁdeﬂfy@glg&éd%@m tﬁe@ﬁﬂp %ﬂﬁ!ﬁn@of&%l%ﬁeagu{)%hﬂﬁ ARG eaﬂcenylene,

uhiylglf gﬁgﬁngﬁ?ene -,e-ﬁéq{:%engorcsgl?sg @z}lkylegé)p E e— —S-(alkylene or substituted alkylene)-, -
S(@Dkeuhetﬁdﬂyl 209 ﬁt-ad())ﬂ(arliglemm stfb@tttulﬁ‘datlkyhm)—n@(@)e,l @(0)-(alkylene or substituted

a]ﬂ@né’)p @CREJ @(Sy aﬂcy@ﬂk & é%bﬁﬁ?x ﬁ%?lene% ,h e &h{%nc%ﬂ% %ubstituted alkylene)-,

ected end ava ur reac

C}K)@N%w HY e%bﬁal%ﬁﬂé@tor %lPﬁﬂmmiﬁléﬂwah @Wﬁne oealbwd alkylene)NR*C(0)O-
(alrpiexie pridubdtibud amﬁeﬁehgosaazr«gmameﬁew subftitd eIy RAYSIUSN(RTBY.CSN(R )-

[ i plarr r | beit
R R T R e S
contam nated with sone horadi ner. [00207] Such a
i nker may al so be used to forma honodi ner of a
hydr oxyl am ne- cont ahi i ng non-natural am no acid

poI ypept| de to formtvvo OXI e bonds elther or both of

o - o o, oy
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one oxi me bond, wherein the formation of the oxine
bond is perfornmed in the presence of at |east one
W(ac(mejosmamt Such a linker nmay be used to fornP@r/us2006/043472

zt“:em(fl n‘mrwg;f =a= NON-Nat ural am no acid po ﬁ.le tide

i B BT BT DRI DES SR SR YN (alkyten

odSuBsw&s elklyldnblF, om@h)ccﬂ)l}mh} SN&pe@)%vugmh -N@O)-NE, Ofx&ﬁbgl}r Tdm’d =N-NR’)-, -
JMQI;S &ﬂgﬁ %m) néb(kﬁ%\t R§e1\ﬁﬁr)' ed herein also provide

pol’ype such as honodi ners,

Ih’éPlé’PE?éhaPﬂe‘f’@n PIHQ?WD‘#U‘F@ )R s C(0y-(aasleresros priitittadsPglone)- where p is 0, 1, or

2rimers, tetranmers, etc.). By way of exanple only, the

esgription. focuses on the GH supergene
"?81‘“&‘?%{%% §£ h{)%iean%r Wﬁg nmet hods, techni ques and
X F’@SHSLIG‘@ dagethisdnderepdenthyieschpeowids & feass e obthe fofipyined) 2

hSICQox\ﬂaﬁlﬁlél Qbﬁp)éa;ﬁﬂ])! oﬂ%zﬁ&ﬁg vﬁ@ﬂ AYRERYI (Q@udﬁ@ aQilflal‘Bé}ﬂl) Efo brh8hon-natural
agn%g a6c1c{ or a ](mog ﬁh %P%nagﬁﬁ 9111111% Fcfs{é)yl%&%tl%%& 3 ?agjggyﬁ iglroup (mcluglmg a-dicarbonyl
g@n@lcmltlmf rqagting With dretiydrioystidngnefgenop o 3 noandtirieuhine a@idoralfoeliified) non-
bt RGB0 LS4 po@?&;uldep 2le(ye! ﬁbenyl Q&? %Qﬁ(ﬁigrﬂ dlc%&l‘ylaérou%)) capable of undergoing

natriuretic ctor, atrial rluretlc po

e
a%ixrcl?agge rﬁétb)fl an QI gFoup an, ?rr[\)o[ginﬁtgra aﬁg-ﬁtgg or ged) non-natural amino acid
pBMRptd8, gro-a, gro-b, gro-c, IP-10, GCP2 NAP- 4,
10020 qll;x Ifurthé:) % ltexMtge IIIG&JaﬁJetegl%dﬂnenpﬂlghlglmj r&tg)%@gcon&)x&ng léf Finula (D or Formula

enpki ne nocyte CTGnDaf tract ro el n
<>ﬂ%ﬁsew@mewéhﬂ<af R R DB orel 153, hSHacyE 81 115215 e 15 102
[00208]h4e bifiat ttonad Gbrartinkep irOb it N th SlinkerAOLY ﬁc&nﬁcﬁlfeln&mmﬂ@diryxylannne groups, can be

r f e} N a
used ﬂﬂrﬁ&oﬁplgd %J gﬁgﬁ’d%sgrm:ig e r%%%o olf %@tbg% 8‘%&%51 %g iédxg%%}x of such coupled
Polypemﬁez weff@w thepgenes oz igast enejepcelerqtgaiensh s lokimg dpnd may also occur at a
slowef @hoB6tyrats n tm,ﬂb&ttﬂ:eﬂg tHe a&iélalrantf Chyse ofa ARbISER AkschiRE b@&in Hake formation of

polyp%%ggpckg{l? ég]%l muﬂlh Iegl elg#ni‘cteg %@ow 1ﬁmﬁcant%elg¥tobec/a§ée tﬁ% %;gi‘ilig{]n%h‘ic ratio of the

neu activa
lmkermm firgt Polévp%f@mﬁlle rf@lf) @t}\ﬂlhh%rdﬁ@frpol(yamﬂq ) cagpplet: beethd sagond polypeptide will be

closerﬁ@ stlﬁlﬁcﬁﬁbh'lc iRk |piﬂé§e§1beﬁg' t]ﬂ:@:@@eleﬂtﬁt, th@rlﬁ/ B heRRE @f 1h8 adc BB (or further, as the
t oXIl n Facto

ot 3 PP ki e PR B voL BF G rrbiered R Wi doisiomer)
The sfoichipmevaccipiion(or mqigmath)é isi a@ apdasm dHctor pristreddificatiGa %ﬁ)lypepudés because of the

expen@ BF the re@él@ﬁclu&lﬁévlgl@%f fiRsid Qﬁeemolgéﬁﬁé‘?&t Joﬁ!igéaﬂmn) and the difficulty in
h factor gr ow h ({gE receFt or

punﬁ%Fch][ uﬁ the H%er?éa]r: Flﬁrantsn]gbvgi Wréca@ %deto fegw 8}6 c?sg@)waste resulting from
the nfefificatdom of frmmatnraly poind rcid arotypepede, hii) dinghthieraiermst@n U polypeptide dimers or
multnﬁt!rp %eﬁmklllgq{f%yj deS].llC%%]J or %%Qaﬁlglrto a M}%&ﬂ LFA-1

I nsulin, rnsul gr factor (1G),
020Seg s gy ey .fcrf@ra&ﬂmzdrwf s cHpRp PifigbopEReYiRiRg non-natural amino
acid doFbbpgdenmreormavy okkife ebads Githdr ok BothTod “eiathl e GimdTBIATIRr pr@nce of at least one

accele&ﬁ?(aﬁfl%flftﬁm%ﬁ{e bAnH tn?a';( _?ﬁy létc[llr a(t Ia l‘s?f)Weér r% hdn xjat]e' U%Ele aiﬁ'Sencb of the accelerant).

Alternpivelyoif °4@é?‘5‘tf S\*Féé;}lfﬂéﬁr Grmnitcivc.fihge esh a pieatly profested ko e, used to bind the
unprofe&lhﬂ@ﬂﬂo@ldnﬁﬂ&l ehd toQr cytrbb@ T tod Hicardollichrfdidienon-Aautiltabfidolicid polypeptide via an

oxime go%irfgw]lg thé %Eerb {argtggté/d en%cgv%{ablg Nlo rllcl:n%St aéaftlonstollowmg deprotection.

O enic onin
Altenpia\febrt %V%mﬁnmbﬁw e stp@lgw of tm@gentqd@mpmée heimflareeylt (a heterodimer),

albeit R keBi110k HRIEH the defFe hatdrbhidsr whll 19&1? b&lcoftamttl wilb AR MHoSimer.
[0020%)( t OX l.rﬂ?Atheﬁ'p %{slg%g ege:qﬁ X ot @%elr PP %{;yglgoi}ﬂ%rﬁg?e %(og’z:a&)gg r;llon natural amino

acid n@tympeqlerto fgwl ttb |osimg Cbmlﬂs eanr vageefpitich drg fosadduibltle dres€iddvbf at least one
accelelant é@oh@ll thre bithebdu8 W krrallss B&&Pk grslowg‘forlséémneratINFthE SEERE OF the accelerant).

sonmat gnedi n, %FTHIOS atin, somatotro
Alterngiryelif eigi bl auche (BT Sarqiiglsmdion Sh pR WY oo lisker can be sed fo bind the

unpro@¢rtdedatbbyX brid, to b [b¥droxSaAine Shrfiniipich-natGd Gahjno SECPplyfekdidle via an oxime bond,
leavm?%%’othg‘rt Jté% eﬁa%ﬁﬂﬂg for %&tﬁg th%fl rg'alégo%g Rﬂ‘l{)\giﬁg (ge?i%%&og.sﬁtemaﬁvely careful
oXi C s syndrorre toxin Iil{éyrmsl n alpha 1, tissue ’
pl asm nogen activator, tunexr growth factor (TGF),
tunor necrosis factor, tunor necrosis factor al pha,
tunor necrosis factor beta, tunor necrosis factor
receptor (TNFR) VLA-4 proteln VCAMI protei n,
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properties, including but not limted to different
phar macol ogi cal , pharnacoki neti c, pharnmacodynam c,
woraaloadsesl t herapeutic half-life, or nodul at edP@I/asI086/043472
m@l}k - {l [ frg el ath,ve to the mononelic GH supergene
mamﬁ ey o) thergt fotf} nf o rrascatned iproside 8 similiyges@iH(asheyendgmniealbeit a result in

which fn8 Bdsldd HEBIBEE: il RRID e d886HilaRE ditNR6S hénotinlel. Modul at e

B L LRI -
hydroxfymrink,yoxime rvkthioghieneres.orn baHsed tn’éfms capbd polipeptidtseiathsformation of at least

one ox‘ﬂﬁej ﬂon@ Q&thera§ t‘t@ fcgﬁlaﬁﬁ BEMHLY 848e fJ(ﬁH‘lsl ﬁérfﬁﬁg(pﬁ lihel; ?&éipé &Hat least one accelerant.
agoni st , ul at or. 00211] In some

n| S
suc RSB RCE  EP b HOHE R "EB L PG aeepBane e scclet
promotaé pémebasrdoiandery disdussedrrogghownips sperifivgtioone or nore GH

[00209F lﬂk}ﬂ@ LARHE &@%@@H&m@&nﬁe@rﬂzﬁ& ;ﬁae SRR ALyl MBS Fons, such as

| e activat'ed polyners that have the structure:
h°m°dﬁfm(scpf STy 01@“(“@114‘“2) ?ﬁh%eﬂﬂﬁélﬁ@?rﬁ (g Fjglelrsr TFAMSofit)- BY pvay of example
only, By 00&yingdekcSiptibn F@pseX o i Giiesuperdeyd fatily maribeRehdever, the methods, techniques

and coﬁ%&ﬁ%ﬂs}/ llescn%gd igltﬁége@tﬂ)lﬂ%lan 17 {b&)ﬁédnrb Qgtu Ia§§ %{ther nﬁﬁe@h&e WhFJ)ch can provide

I n rou , a tunctiona
beneﬁ&lﬁ&tﬂ o bléne?SWéd alEersy ingyding gwew °%§<alwle by awhaobant#rmsm angiostatin,

antiher@XAEPRQor, anthodyC biitBoH! ﬁ&fn@ﬂi@ a‘ﬁﬁipeﬁt)taﬁi dpbeeih,N@rid) dtdiretic factor, atrial

natriur %nsodl}s)él n Gt(%%:llpﬁfft%xra &()((IC C emo tfgenzé\?” aBQI\?A ! kgi(%;l b-b, gro-c, IP-10,
GCP-2NNAY o §R§félﬁf&# MIQ’HC@WOH’@a‘I“PE’}bMP% cytgkinge e Gf‘qnloﬁlmalﬂy’lﬂocyte chemoattractant
protenﬁﬁr@&ﬁ@&eecheﬁ%a&bnt Rbietehy ﬂﬁmocﬁ& d:ﬂéﬂﬂbﬁ’t@a&h}iﬂfn@feﬁ%; monocyte inflammatory

protemal ;}iﬁxa mdnocaf% n}ﬂar%nz?ﬂrgﬁy Hro‘ietlh)a/i re I%t ec g{)%%%g ﬁﬁvg%gzc?ég,e’leSSM, D31065,

T6426?ar SP49c COAO Figeald, aliibgandy rceuaem-, eclowyhitighlatingafdieyxEBF)c cepailahent factor Sa,
compmﬁeat iRiGkiRd c&@ﬂié&i@ift&féa’e&oﬁc &yéokmte SPRMAN ﬁéugophn SR RARISEMIP-16, MCP-

thio
1, ep1cg$rﬁlg Frﬁvg%ﬁ ohéil?}\(-’ Saiglgl&agllegﬁ?p&g actlg%% P??Ede W%?ng (EPO), exfoliating toxin,
FactordK olfrete; VIESthiaV 18 s Factoo Xy fitavtdest, grewtll factoe@ PR ffibrinogdnk Bmenectin, four-helical
bundle%gelgﬁ ese glp[lO@gII@dF Hﬁéo@&ebtr(lgﬁasg rh%ﬁgdﬁoﬁnlyl Q&l&tﬁ‘ lch%fj grolwlth factor receptor,

rou hout "this Sp ecl f , ord lnary S
grf, heﬁ%?h%@d’ém% pemoglabipy ha@gor’fgﬁgrawth Fﬁﬁ‘l?’é@Gf)nhﬁ}bﬁlPéWgr?“é%%‘tmﬁPﬁ@GH) human
serum RlbinGib,| IGABI-1, GHAMHD rec@itor,fIGAA, BPA-0 XdcefBor JHisolit) inslif-likdy@owth factor (IGF), IGF-
I, IGFHf %ﬁe%@l%ﬁ @fl tlf*i?alﬁlcﬁcl%k% t@ N%'arﬁlﬁé gi%glgteﬁl%ﬁ %kﬂmolx\éuieh)r Ghember of the IFN

non- nat ural ”am no acl f Bk
familyg i ). gt SrpaL-ariL e-5 Mrfl Br 7, JobTHOLPilb a1, Gb-K feratinocyte growth
factor KRGKN leﬁhﬁfl‘inS teﬁkérmai nRibitbaly M@tof, Neriferase, neurturin, neutrophil inhibitory factor (NIF),

oncostﬂﬁcheoquge i Br% e%c cx?g%%l lrgdu?asa?ag o%hem?ﬁ}yzf%d \A%Il(l)olrnﬁal&?) R b?DGF peptide
hormoge, plgiotqpirperpicie Adeﬁ%‘P Gopth, moqu¥othiw exogenig etokpain By pyaoggnic exotoxin C,

PYY, rém@@trenﬁn 8CHOX%hAR bﬂg}@tﬂalcfﬂrﬁéﬁl (s8iubit h&nﬂleaaﬁttre&ﬁopf sé‘luble I-CAM 1, soluble
nat ra am

et R SR ARy SO Sbbrtva Ry SSRGRRT ooy, swerniens,
staphylonasea ewietinom FBT, SHACHHB) SHyL, SEGHSEG3SHY SRBrstervad rradae receptor, superoxide

disrmui@d¥l 98c QlGékCinQJnié RSAL fhﬁsosm@hﬁl tayss;ié Nk @&vﬁm&ﬁb@m factor (TGF),
n e enh?n t1on n accel era ant

0
tumortnscr?shc, gacrt(gaglfnloroﬁecm;l& aﬁ alp Woaﬁecgélé éTCE)F iﬁtf tlngoranecrosm factor receptor
(TNFR)O Vi rpebtetith éiiCAhhlsplatemJ mtar emietheihl grbvah fzotol (WHQAKY urokinase, mos, ras, raf,
met, p% Qﬂ %; lnﬁg' Jun b, 'ra CJS@(%@I?IJ: %r ﬁ%&te%ge fe@&%&ﬁr 't&%s’cg}gﬁe"}@c@&or aldosterone

a Car on -con al ni ng onpou
receptWyId?Iosggpp%WéorEEﬂs'@ap% ]F}ﬁ:dlo%-m@ awHe < Bolypspitidgmay also be homologous to any
polypeptidemideba ot iad g‘ibxﬂghmm@wafiﬁne\mlﬁme the increase in rate

[OOZIdASFh{lﬁe %&Bﬁa&eigtﬁrnﬁ%@eﬁ%‘é lte%ﬁu pes an comﬁ? %II%QSCCESCQ£?(1 her%m are a GH supergene

ener
fanulwr@a@frupebqua@iemmg oea?mmon@m@mo ﬁgdséewdémmthmﬁﬁ gypergene family

membétyoel mﬁmlﬂ&mom aﬁ}ocfiﬁeabdiljfﬂd&dg QRO Bh- GI@ s@agema ﬁi!ﬁnly member or variant thereof,
either 81&05% o, the q}g) él‘rag bacgbrgge % Fégkef gDuta ﬁo ltsr 18%{ Cats olercﬁlai_ ﬁeéght compared to

absence of the accel erant ;61(c) increase the yield of
an oxi me-cont ai ni ng corrpound fromthe reaction of a
car bonyl - contai ni ng conpound with a

hydroxyl am ne- cont a| ni ng conpound vvhere the | ncrease

o o o - Y
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oxi me group on a non-natural am no acid pol ypepti de,
wherein the decrease in ambunt of reagents is relative
w0 o0ovloss4neact i on in the absence of accel er ant ; PCOYS2006/043472
CHRase; i s d roducts resulting fromthe reaction
-Ono‘fqﬁan r{ﬁjﬁl e J%%"'E% ﬁﬁgﬁ ﬁ?eﬂ’@efc%ﬁﬁoﬂrfa“ W%grrf:ogugates may exhibit neow or desirable

properh‘% dﬁ&)ﬂ)ﬂga’m ﬁwhﬁﬁd&ttcadlfférag p]ﬁhﬁfﬂodbmcdl pharha@bkihest) pharmacodynarmc modulated

therapeutw. Er%fil(\fqggr %Fﬁl'ﬂ% p(ia%{lyﬁ %{%ﬂ 8}%2{;’ §I tlﬂenmgno dllfcu anl_gjt:n; Hf?mlly member. In
some qrqbpcbrpgxfsl, W@GH@UHC%@]S faanly mewber figes H@crﬁdﬁgmm fnodulate the dimerization of the
GH s@@rgﬁb AR terftd) reﬂ@&ﬁ IHQ)‘thei Erh’tib\ilﬁfeﬂ!; krhey Gﬁeﬁﬁdigbye fafily member dimers or
mulnnggglrd%?lé %r‘% Pesré ! \lajn alc“ltrase supe enF %a%ghllelg}%r %Qe%% gl?al:%&gst qg)m'st or modulator.

rFeact resence
[00211admmﬁe@mdu(1@$§cfé®m?¢@s aﬂéfcomé}ﬁ@é desgiihad émtuhﬁw‘ﬁ‘ﬂ?rfﬁ%@@fscﬁ“mpmmg one
or mmtel'tﬁ{ ER@Ednk @nily SndnBerdBisked Wre&dﬁ@ﬂ'ﬁ wifhIviatedl Efubfel detikictd p&yrhers that have the
i) can be separated from an oxi me-contai ni ng conpound
i vacuo; and (j) nodul ate the reaction of a
car bonyl - cont ai ni ng  cBAGEGHPIMP{ Ao X

wheref o0 ¥ LB B £690! Alidy. L8] XCCQﬁTBQM Hﬁrox}rlﬂrmfnél bt (Jaﬁf)nyl— or dlcarbonyl—contalmng
enbodi ments, the accel erant east .t

e P PG SEB GBEIEH S0P (T B8 T TR 4 P RE T Shiffren 5 X &
can bepfongxextlé, @ Syncliopalrgronf setebied fafothegreuptcbwivtag of hydpeaylt iretested hydroxyl, alkoxyl,
N- hydIo#(ysﬁccﬂlgnuhﬁ %stéf pﬁeﬁﬂ)ﬁﬂ&dl}@ Qs@eg I\pﬁﬂf&%;shécﬁ]ﬁmdﬁ ha?fbogzte ] l"ﬂ)@nzotmazolyl carbonate,

rement1 oned ertles seven of af oreneq oned
st SR PGS GG MG A SFENE P GHBE TP B OP U RS, Bine, aminaosy,
protec&tl neifef hidiidafl @bedaEniydariég ppircopd niiele Sa,rbot&yhc adcld, pfotetthd carboxylic acid,
isocya{l té) r &£08 tylm%{ée qnaﬁeﬁr&@ee r‘]:lﬂgﬁagoml-: n dﬂno%%dixg ery ue n%%acetanﬁde, epoxide,

accel orenentlonec
glyoxgly @B@Fatn‘re@é%tes{fwlz‘@ﬂ]and‘ﬂﬁ@dat?saék%‘f» andlketgpec el er ant i ncl udes

[00211]%111@31& dﬁénuarysdeﬂgddema@ﬁ@k &[saﬁﬁt:lfedtloﬁm)hé bfffrdnary skill in the art could design a
accel

linker i1 Whlfh at %ai’c o?e gl]l‘lCthIBlfj%Oﬁp cad fo ah &B]lle%rou aiL lthg 89: ence of e accelerant disclosed

accel eran 0o car contal nl ng compoun I'nclu
hereiny withy @ sotheatupd @ping [3eid ﬂaolm)egtidg_, theyothigy digretional; gieups eff % hblgﬁr myi utilize other

Kknow® khe@XBYPnSu@rY Yhe 400 pHile/cBEARPRILE , bagkd Oerkistryl @O0 kdownSROthel art of organic
400:1, 300:1, 200:1, 100:1, 50:1, 40:1, 30:1, 20:1,

chemijty. 9 9.1 81, 7:1, 6:1, 5:1, 4:1, 3:1, 2:1, 1:1,
(00218}, Bhe form@io ofla po@p%ﬂde dir@er 6t r&ulnrem Huked Beether Fyptidas pne ki group from (a) the

reacu&DAf 2 rhy&r@:lyllagnﬁefcoﬁé;ﬁfé BhARraitahiddaeif gx%eﬁme gt £ &Fﬁoﬁﬁ-@bﬂ?@ung reagent, or
npound “i ncl udes val ues betmeen abou

(b) thS G‘E‘j'ehof °f|an<if‘fbﬂﬂ’ ﬁﬁl ng{k%} n;gtfra &lg}?pch ﬁﬁp?hgeo% alhydroxylannne containing
reageBB0belenh226A 0y AdditidHERAN dccel 58D t0The rehOin ixt@O Guch, an 2@Elerdnt is a compound that

has atlg:gs't %ne §1Othg' folﬂ)@m% frd%gmgs (@ angease]'tﬂ)e 1]ate & rlactl(gl l;etweZn »carbonyl-containing

comp@m@ ar}_l }g(%xyéansnelcontp{w& cﬁ)g]poun@ Wé‘oxgx(?eé)rﬂg}e épﬂtaurl%qqﬁla%lgd where the increase
in raté:mmﬁua ebsthé headtion &ﬂhd)ﬁsﬁtbhﬁ’tﬂ&l’hbde&fahty (1) dovew el adtimatipm enggy of the reaction

betweerI{]'Q ggrbol%ﬁ cgn%?rﬁxlxgt do&g?u%énﬁﬁ §£&%%E Q&ta&g@n%%d tE lfUrﬁaQ@ Bmme -containing

accel erant udes co contalnln% a diam
compprafhehyre tee dserpise Br B2 iR bTelpivedo HydrEiER fblle dhscnge of the sccleant; ()

mcreé@é’tﬂé figld @Earﬂ@dnﬁ&c}bntal[iﬁ@ ?cﬂ:@])un&lﬂrbfnhl&rreachdm ol A Yartidnylt daftaining compound with a

S SRS TPRE S, 8 TR T o AEREDSE A s o o

accelqmrfé)t Togerathé trameratyx @awblplea d@bqnv@piltmg copRqUS RS LTifls? hydroxylamine-
contaiﬂﬁig |c5}ﬂ)o{uhleco ffd?ﬂn'aQMlﬁ@coifafnhhg E&iﬁ;ﬁﬁnd H’l\&é thHecredse m\fer@erature is relative to the

reacuglblln élz.?t éﬁncreroéfoﬂ fffg{erér}t,o(a)pdeggﬁestph W%Ibeces.?ary tE F@é?_t' a cirbongfl(i?mfumng compound
with 4 laydevkylémind-oontaiming canapoyrd to foxn al d@mpydoptaihing edripgyngd]| wherein the decrease in time

is relértf*‘?e ﬁ:l %@M@Uo@ﬂldthé-%s&l:m la@c@eﬂﬁc Blefie b a%unaom&gnts necessary to form an
(=0, (= 0, SOP.

cximg GPPIRR TR ﬁg%(‘?f’ ack w&pa&%w@%@e froreige 2161?8{’ Tsfegpt s rlative o the
reactiol GNAE hiGerAEroN&celdrint;  g)f detrbdae the Gidd pdihrs ntsplting) &ora e nredctian of a carbonyl-

conta%rmng @gnﬂ.Oﬁndsﬁ&%%gﬁ&yfa&ﬁ@cgnpa%ir%rcgﬁ‘ilﬂ%ﬁnd to form an oxime-containing compound, wherein
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Bi fuctional aromatic amnes: T [00217] In a further
enbodi nent, the accelerant is an oxoani ne derivati ve.
W(b pood/ofa4ug her enbodi nent, the oxoam ne deri vatPGHUSB)06/043472
< 19ek egtedyf HQm-t h;e group:Cirne dgrivé&lve : ' -N-O
e eqxpawn Slf ¢ g ’13 thﬂtlf'%t@ Ithe reaﬁ@n %b@pcgﬁf acFﬂeézimu&}@ does not irreversibly destroy

the terERpPOURCtSofSEp@pbiide uideipvihd en g;ﬁﬂt}mrrmﬁg]ﬁasioh I’ﬁtgthefpresence of an accelerant

(excep\[t%h Eteéggselz%zher@ﬁ @5}9?35%{@& I%izctck’lgri £ ?ot &910? ‘?cmt et S oa§ g/Tan be separated
from atz@xlateteettﬁqug PRk HKeFuo; 14 (i RN fheﬁache& Ofaﬁ %ejPemfrPegpining compound

with at/\datafoeytwﬁnd @ntamﬁ@ ﬂ:dmp(ﬁﬁd:@ furbér -ehttﬂ)adlmamo tK( zebdtfraniitks at least two of the
aforemer#g)n% D ro‘mp %ﬁ{le atfor me%tton pro J.rc])urdof gé ?@ge%%x%tﬁrréed properties, five of the

acceleran serec te
aforen@gprqglpmgm?;r sexs(é me@a)reimqnttupe@progemqq seyen of thegyforgrpegtiongproperties, eight of the
aforerﬂebelnéél t&];@r’a@s\[ nik@\of af a@f@rﬁ'ﬁ{oﬁedad'ﬂ(}beﬁés Gf)ﬂp@tuﬂﬁg SfoRmerioned Groperties. In a

f ti d
further etnB% eng 81 acce ra% lfllehétﬁltte of !;hf ﬁfgreéen%m}eg Prg?’]e 0 rementione

cce “ncl udes an
[00214 Jan tlsetolﬁatt aoeemarﬁ orchia ﬂthafr efzovrgleppulvaptea ariltpl apgeletnts, In addition, the
molar £:86 mméteraﬁtqma%ﬂm&nwpm ok hdMREs valubl H3R¥erQbodk D8:1 to 5000:1, including

afore nt accel erant _acti]vit epen
by e g PR IR P RO oA ek o . 0, 200,
10:1, $1,8801, 1711t §:1.0%:1,t4e 3rle8d) 1:1.r0¢:1, ABdr Hriedii (act B.an¢ Q511 hByrtherj the molar ratio of
accele@ﬂ}{o ﬂrdro;(ﬁﬁuﬁef &Bﬁﬂﬁ@ Ednﬂ)@tﬁlq n@ﬁfﬂa@ Qath‘fes Qthéﬂ’Q&Gt d‘@ﬁ&, S G)OOtlhjﬁcludmg by way

ofmnﬁco@éz}o%hfp%oo]ng%orh 80 ba?.Pploﬁm)d %ﬂqd %ﬂé 1001 50 ll 40:1, 30t1 20:1, 10:1, 9:1,
8:1, 7y, ox)A: 18 ail et ¢ Ane. &, isng 0.2 o ool ad 01551 Bethweten acélaut in2luds compounds
that ca%ri)g s&ganhggtt D& %%H}o ﬁ%mQhqusq g%gﬂmtpﬁht\éﬁﬁg c ﬁgd l‘?m‘tger the accelerant

t ween about . et weén about .
mcludewam@utﬂs COARTREATiaARS @towy o%%ﬁ%tbaf@e OB darrea t}tdraéldomowty
[0021 9 MFartHeq) .iD any g thamemeniiiiéd aSpebts amndnbBdiflentd) ek \AWeelaragtliOstectdd Hom the group

consisgn%%f 81‘" Cottogﬁt \%ggrl% o gé'l %xo%tﬁ.ge %ﬁ%tige:s%;hd %%%Xvﬁg{]hagig tﬂé foﬁ vtgng structures:

and 8. 0; between about 4.0 and 7.0; between about 4.0
and 6.5; bketxeen about 4.5 and 6.5; about 4.0; about

4.5: about Bd? about 5.5; about 6.0; about 6.5; and

about 7.0. Expression in Alternate Systens [00219]

Several strategi es have been enpl oyed to jnt uce

non- nat ur al %n afl NJH roLehns in A

nonr egoltbi n@{ﬁ \hdktl Il sk %pagzennged host cells, or

in cell-free systens. These systens are also suitable

for useyin naking the non-natural am no aC| d H@@

pol ypgpti, des ﬁ'ﬁ r i n. Jocat |on, Qg

aci ds wi i react | S|6INec ai nd?Sudh as IJ'ﬁygé\‘ C,ys 0

Tyr resulted in the conversion of lysine to ’
wherehZR, SR @0d/R - dreySlerted fr@nergogl cossitgvdsl.d1, &l-gloyl gkl deletaoaryl, Ly-alkenyl,
Ly aﬂéﬁy‘i "L gt&& %cY‘@ ra‘ﬂcy Mra%elteg s QG&H RRL@)t E=R) N and 50, SO,

recent devel opnent of enzymatic
o021} I@atftﬂélﬁr %{?Pddlﬁ’ﬁltﬁ Ve ScHE o bltﬂtﬂﬁlatat BAmEE 35t ofgfurther embodiment, the
aromafit agrsEndekcted fonk the pogsi bl e to nake | arger proteins.

Se@itucBordt aronfatic fmindg@Wson and S. B. H Kent, Annu. Rev.

Bi ochem 69: 923 (2000). Cheni caI pep i de l'igation and

nat c.otthe $H li fon YU.S. Pat ent
No. 184 at e bI | @K
H

20047 01%8417, 't?zs Pat'@nt PuNb1 | cat i oﬁ No.

200 ~A02080 8890 3/ 042235,* V\:ﬁl ChHN ©y

arell corp t ef enen qeper a\l(_z \X_

V|tr8 |“bsyHt H‘étl c fethod |nN'Wh h, & supp'r-Zssor"' RNA

chemcally acylated with the desi red non-natural am no
[00213]clnd fyrdersaledimeng thegcdelaragtiis an gxqaspine geﬁ'vatg/a.ﬂaa [fugtheyfembodiment, the oxoamine
derivaSiVAPRlettbd@onPhOBiph bi osynt hesi s, has been used to

site-specifically incorporate over 100 non-nat ur al

amno acids into a variety of proteins of virtually

any size. See, e.g., V. We&ornish, D. Mendel and P.

G Schultz, Angew. Chem Int. Ed. Engl. 1995, 34:621

(1995); CJ. Noren, S.J. Anthony-Cahill, MC Giffith,

P.G Schultz, A general nethod for site-specific
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protein stability, protein folding, enzynme mechani sm
and signal transduction. [00220] An in vivo nethod,

WO esoTsedsel ective pressure incorporation, was PEVESIPOW3472
to exploit the prom scuity of wld-type synthetases.
Se@""’a'gf“gde""w"e%tjdl sa, C Mnks, S. A e)fel der oW o
Wengey, F. M Dong, uL. Mor (ader and; R Hub 1 FASEB
13 HoaN oM aerdut Fopeiteo &t ne Nar whi ReH, ME’H‘O)U\E‘/
rel evant netabolic pathway supplying the cellwith

[0021§]Engher, thejappplernt inglods compeungs sglerted fiom the\groue sragistiag of i s
gr own ':ﬂ mmrml nﬁnedla contyai ning |jmted R
concent 7 aft'ons raf 'tyré natt ur'al” ammo"it@l d, Mld e, -
transcripttion of tHe target mene is pressed At thé

t o statlonar rowt h pha tura
wnerei o8] e e e SpROB TR - WO o oo Leatnst,
Ly-alkpnyi, Rgalkey,dndinalkylmink, e fLi. @ bofl, @xQ), E6DEHYAndEENHRNH. Further, in any of
the af&@xﬁéﬁ%'ecp ?spéctsnﬂ Qﬂlﬁddﬂneﬁtg StHJ ch§elérerﬁt ISQQE,C@EQ %%@Mnﬁ}gun@; pr@sented in FIG. 5,

rotel n contalning t he non-natural anal Og Fo
FIG. e?‘%ﬂﬁl ]é) mﬁ}gqurgd)ytvpﬁy §f ?‘F’in%}f étgy)f cq_:,npo%d%_ﬁé 10; 7, and 20 of Figure 5. In any of the
aforenpafidnédus @t enpydbadiaerit &s advelvrant breldes ki genitpier e €6hmi artydrazone upon reaction

with agzﬁl%gr%b&gt‘alg%? gruﬁ‘# \I\#‘Tﬁ Ithm a‘ﬁ@ @Geaz{f&&ﬂ ﬁdn&?& As ecé ?%%Lgﬁtaﬁt algthvity depends on

the rafg oé reactten Whﬂl H]Ré(etoq;q mqigiy gq%nthq_s?abs}glf clgd]érres&}ﬁlag Nterrmﬁl&f.es gurther in any of the
aforepfftidned 43pdd86 REORbodiRBeks, AR FLEARY) reactidul Ifnlxﬁiﬁ rceﬁﬁ{sﬁg @RI BRlehaS the carbonyl-

contal%ggcomu&%g %nd(t)h rhg% ;%?a ne coa?z{n?mggl crgn%%ound is ?1 ee¥1 Izttpo’a%and Tg' between about 2.0

and 9. e,mewm gt 38 SR PefEoepiabaHE w1870 BRI land 6 Ogbetvep sbout 3.0 and
10.0; tuRwelbout .0 2431010; beMveeROBE: R DAR B0) Betdecn ﬁ)ouﬂ'ﬁﬂﬁk 8.0; between about 2.0 and 7.0;

betwe%lgeg) Q%eryn iti rt%)bl’.r)et%ef% 3b404 6 997(} “ebeh%?eglla out ]zllﬁgag éebu een bout 4.0 and 7.0;

betwegrrpbpui 4 P eesed b@tWeemﬁmut éﬁ dndthe otz 0; sltoatbqfl |a1t0yt of alaout 5 5 about 6.0; about
6.5; m{deay&lltﬂ@a Zi pper protein. See, e.g., Y. Tang, G

Ghi r.l anda, A. Petka, T. Nakajima, W F. DeG ado and
ExP”eES"’"A(‘A‘Fi”tafeesiyt“’"‘sAngew Chem Int. Ed. Engl., 40:1494
[00219]2%36:191 . strivkpios e bees ehplogadet hinttidida enoadngural amino acids into proteins in non-

recomt)lﬁ!mlt H(fsp&ﬁg %Q&Jn&&i @E&eflsngpiﬁ RGL @e% ggtetng t’l%es\é @lj'slte% Sre also suitable for use in
reconbl nant proteins to facilitate the solution of

makmé ﬁag §1%t§na]tt1ﬁa1 %np%ﬁpdd}o%epgpqs S@Fré)ﬁﬁlgprensgérlvatézagon of gapinacids with reactive side-
chainsHa¢hths ILeK ©£9and Tyr desultédoin &l&&oﬁ&ﬁo@oﬂ\l&mﬂe&méﬁcfﬂyl—lyﬂ@@le&uqal synthesis also

provn% 11 (ﬁg%{tfg%w metﬁdd tg) T&?}{F«%’ noa—élla a%‘é\@r%?(l(l dsl\/g\’iﬁu%glrgbnt development of

enzynafiG ligation aps quve ch_engcgéhg@tlcgtgﬁyepthq frawﬂts,sl’gs p(melstOé]pab@largp proteins. See, e.g.,
P. E. Devmnged sB. HECKRT, 260k Rev. Biodkah,| @2ro0BM00@NbekRical bt 8de, ligation and native

cherniElij rli' tfc]ni arBidg:)sC Iﬁ)eeg] i U%s Qat n§ §Io( é%%@lﬁt Iﬁg]%htelﬁ Pu@loa‘a %o %04/0138412 U.s.
Karibrock, 8.  st'el hbac r
Pateni\NRubléchigon ANg; 2@3/0%9@51@7,0 W%FQZ aj; B 03/(2]1223%\yh10har@jncorporated by reference

herein? A Qe m(ﬂt&gtzasynﬂh@& Hiet@&i mevhah a |s%§:ss\'ﬂi TIRNAaJh&ﬁEIﬂIy QEylated with the desired
unct een .|

it nco d.
non—n%x?rkly (%1%8 ﬁlinii 1s aldc%ﬁ ?ooa\llr\}l 1%1181%]9 8}} \égc &?ﬁa@? 8 sg]i)poﬁ%a PI‘P{C%% e’iﬁ, has been used to
site-spo¢ifidably m@n@;ﬂtecd’vem()@ adn-yppigah gminGeadds inde gyvariey of Goteipg pf Hoelly any size. See,
g., AR denishD. Meﬁcteﬁidd P E'%%ﬁn&%& e A 8ed & 8)995 $4.653 (1995) C.J. Noren,

Che
S.J. Ag@any—Ca’%&@/I@ gﬂfﬁ(l? $chug%,I é ge;Kral Ewﬂzg{f fg cféfeﬁélfd’f bmc%pomnon of non-natural
aminoldctds @kd proffies, Beitvecl243ri 32-538: (9BZ)7 afd2 00 (B 4in, I0.(B.Gl4Bat AL DINOA R. Chamberlin,
E.S. Iﬁal;, %&%%Zﬂc sye— fcal;tc%p}orﬁy;p!)fl aCIBL h&m;:lzagrgvfn/ ag%%? 3‘7%1;1%9}:&@ Am. Chem.

are | ncorporate y reference herein
Soc. HLEHES4d 18P hLrardrHige oEprErgseTeis BHiereBIERGHeE ihprgipins for studies of
proteih EEbildY ﬁroféﬁtfcbldlﬂé e Bechisth, /B akrﬂg!fanﬂyctﬁm noacyl -t RNA

[OOZZQyX ! {I]lev V%S % \{\g]rmef]assalre!éﬂv% ﬁr%sg?rg glle?rg)c%ra% i Iwrase dev 1%11(1 to exploit the promiscuity of

mld—ttfneawsﬂleﬁtqs o%e e@n & Wedisat 6 Miksa dAlffHéEf:s‘tYoWéng@f, Ft ¥i Bong, L. Moroder and R.
HuberrrFAEhﬂdf 1§41 @QodOR |A§>éu§ob§bh§:us98{ Eﬁ&lﬁch&ﬂbﬁﬁbxfahﬁh&a%olﬁfpathway supplying the cell
ar ni noacyl -t RNA synt het asesl, whi ch has been achi eved
in alimted nunber of cases. For exanple, replacenent
of Ala294 by Ay in Escherichia coli phenyl al anyl -t RNA
synt het ase (PheRS) |ncreases the SI ze of substrate

o, . o
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have proofreadi ng nechani sns. These synt het ases cannot
di scrimnate and therefore activate am no acids that
wae@7stauetural ly simlar to the cognate nat urBET/EHRIN€043472

qud e VRS, BF is corrected at a separate site,
with am {arnééiaﬂl:wgt@ it gwétchad off Hregreyain amiimed madid ehnfiniperitited concentrations of

the nat&rBMﬁmB Qi BB @in&ribtlo8 of théjt@flgéttgbhe@sfreﬁés% EAtheloh@N$Ha iRy growth phase,

r 00 in of th nt het ase_i s
el i g DI 7 P A b "TEE PEOR S S B ghporssion o
the recegigmpieprothie readis tin fhg) adcumddtion pf aprdicip@oitrigey thonatredral dijog For example,

using @ﬁps'ﬁrgc@%}h hﬂﬁax@%ﬁo@%ﬁ@ﬁﬁ&rﬁrﬁg %Qvert%&? ﬂ&:&r}foré%dt ﬁ’cot E}gteins and exhibit two
See, V. Dori

nt het ase a ig, H
charactwa%/ EhouIEers T\Q?(gﬂpécm?(w\ét Calh h?‘i Fqsﬁ,}k glstﬁlﬁedvseed && C. Mm?s R. Huber, L.
Morodd¢Diastly. M&Mtﬁsmmom ctififorodvktitibrir@rhes beGis@ie @place methionine in

bacteri gg'eﬁq%y&%gg ]ta stucMai %ergﬁ{;n %ﬂ? o&%@ﬁé@hﬁhg héaﬁm\éa‘bF M\/ItRh see, e.g., H.

or am nobut rate
Duewe, Pa@%é{i- Babipsgp and | gHpnek. %Lﬂ@@@éa@ﬁ? F404 K1PG P Pl e fnopRjeucine bas been
incorpdrtied i @late dTQeuciod)BesultingAl inereastdihetmAD AN tiRGRASbStyQf alldi€ine-zipper protein.

See, e.és._:,tsif. I;I?#, %h&}ﬁrl&?i tW CAh {)c%l%g? %ﬁtgagmg %%‘ qﬁzbrag? gnla% ijlérgll, #%ew. Chem, Int,

was sel écted atron in ' ‘ ‘
Ed. Engl.t $0:14P4 VP RSMomrpyes selgiopetiiopiae epd/ @WQPENEPWC%? fmserpgrgfed into various
recombERRpERSns - DNaE mu\&oudﬁo@fghasaapmaryﬁawgﬁp@me@ el W. A. Hendnckson LR

Horton. andslg\blmlLem%s é%l\/ﬁB-O%Hngﬁag:fgggf{ 9/]§olesSK \Qm C }Eﬁ(ﬁe J. D om, B. Dunlap,

SO |ntor ora u’trnto
L. Leb}ﬁﬁao@éul\ﬁﬁamﬁ% Aat_Bfrust. Biel-old83 KEOReN Elhillsa Et@telpeﬁ Peioangs, §. Eckerskom, J.

Kellen@ihﬁ’%ﬂ R NHdbBEE Igrﬁ@mﬁl 2Bo: 793U 100bR 8%, NPBEdish OB drhtfock, S. Stembacher A.

A R e T T R -

alkene [oomg]ﬁ@mm]gwsp}mag elsosbqqm rewparatgihefficiatly, Stqumggfor @dditional modification of
proteindB dOHiS1 BRME sad 80, Bt vayed: £8b. & NE sy ieRe sk 512868 @998) 1. C van Hest, K.

PR Sl P Gt e, 0 s e o T SRS T

56:9487 €3060)e BcSe Paterit Nod 6,5461207; 1].S. ihiesthPudli@tias200230042088,. wiirhi 2K jncorporated by
referengeﬂgreg Barrett, L. Brenner, S. Watts-Tobin, R

nature of the genet ic code for proteins.
[00221Ng{1€u FLgcess i@@lsf??}}odlc?@ S( ilg@f)recogﬁip%ﬁrfhe Ron—naBBall]ﬁnnnpl acid analogs by
aminoaGflURIN & Syn@iigta{2g IwhisRpi ged@4, reqXWich seldagyite fof itRie ﬂ&fﬁdehty of protein translation.
One WBV & %@mtufﬁ% E@o ngl%:xsemg llsa&) g%g%% isuggﬁa%ﬁqgecéq (Qt %u.noa 1-tRNA synthetases,
which @ﬁépﬁn aSIBe(vzjq_l}l aglg‘g_tqz lglglfeg o( 1@@6§ or emp@eJiePlacEnqnt °f8§’1ht fpéﬁljcm Escherichia

coli PIBRHMIANCRES sMhddis (PAGHS) dctefisen Glel s¥0 o@eﬂisﬂra@ee&n@ﬁgdpocket and results in the

acylaut%lcg élél}‘%b& %lt(éf Sbeg%ala'mly rt%iPltg?o\%’eer@ %@aﬁg zirast $7Hennecke Biochemistry,
33:71 O@éb‘%%}j ’ékns%lpﬁgﬁltm @Q{U pitainnipriosing sz mptarts \PheRfe allows the incorporation of p-Cl-
phenylS&Hde oY Blﬁi'—@ieinﬁalﬁﬁ}é ade mf swdmes&e re.g) MIbEaN@ENISA6hnecke, FEBS Lett.,

364:27%@1%25;? aglg{l\f ﬁ%anﬁ é\[gé s’t &B Tﬁh/hgggggﬁg% 43%?7 Q,'OOO) Similarly, a point

mutatiagyBhe 13884r geap éip teinge 9¢id bla@kgamq of éwgqrml@e c@ttyleb /IR otyethgee was shown to
allow a%@c&x‘é‘ﬁfeeco abe %5@&05@&41}0%2%&01&%%}5 th(u;-%u%g]}le S@fu lifa‘?rﬁno-%ku T. Iwama, S. Saito-

v, B, VEpde o Tt B0 g M bbochem. a7 g 2000

[00222¢ Agothee etratagy) tobiycophretringadaturak ania?ackls dfwproreibsnig) vivo is to modify synthetases that

Jhave pgoc)ggadlll Jrleélﬂsn{s 1’@1§sz)smﬂ%ﬂ%s ca]xﬁgtlﬁg‘s%mfx% a%d wmﬁ%’ié%%w a‘}mno Cjamds that are

t anl ey,
Sﬁucmg@bi%eé fﬂlf'gca%t@?e FFGEE a‘S%T‘H%%TOSIS WCFEF%ﬁ ﬁ?ear%%@ foh deacylats the
mischavded bnie fridednuh&RNEaS @biyithin Ghe @Sitﬂ@@&teuﬁﬂnﬂﬁﬁﬁ If the proofieading activity of

the syﬁtﬁe@agg :138 g’ 2a‘b?€' 3str§|<::lfur%4z%nal%% 0&%24; nnsac %te am?ynpsga e e t citnﬁg function and be

een use€ uce a varl
incorpstefle TERAPIZCh hasdearddemgnstrgtarseantly witk ﬁie rvalybiB&Assyethegase (VaIRS). See, V.

DoringQHI I QM| oL Nﬁi%ﬁ: T.10! BerRAERERI Ve CﬂzcﬂLigfuﬁ P. %ﬁmge@ ardl-P. Marliere, Science,
ri

chul t rati n of .a
2o ol B S oot FuS TSR A iR Ll dese roncoa
Sci ence 238(4832):1401-14G3 (1987); Kaiser, ET.,
Lawrence D.S., Rokita, S.E. The cheni cal modi fi cat i on
of enzymatic specificity, Annu Rev Bi ochem,
54: 565- 595 (1985) Kal ser, E. T Lawr ence, D S

-~ o~ = - o L, o e
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preprolactin of the 54-hilodalton pol ypeptide of the
signal recognition particle, Proc. Natl. Acad. Sci,
W@B3(01225648604- 8608 (1986). [00226] Previously, PCT/URZS6/043472

-een, sho al..jion-natural am no acids can be
agunonsq?‘iﬁ e@p‘é%ﬁﬁ@ éi’clfglyae%bothmtm damajon ffer sangere @ecpesis\f the Escherichia coli

chromdddimd, B enu@dOkstAcatni Pkl GREIMy&akikYedatt ROAGYALE G (BIMARNE & QF ValRS. This

R BT D ARSRL AR B BSLSTTRE, s Pt oo
Cys isUsilavgl wiffe SEHA PpABRCresutan ValRGaaiso Suompiates by intqprotsiny when this mutant

Escher&cthﬁ cgl@ BRI s WA LY tl@%e@éﬁcea(@ﬁﬁ Mhsk Bpebted®@ic ShiljsGt HEwAl that about 24% of
enylalan%ne for

vaines aTenadc 155 B oot BRIOP SRR BOLRC. L% o) &
(00223 &vlid-phese @pntizent ol segisghtheSe epthels glave d4oradipwedCor the synthesis of a number of

proteuAQBrHﬁﬂﬁ(g ﬁamaHal arﬁhb fa(fldlst Bor eMn%le-, sesctﬁé'I kotllgwmg Fl@hcaﬁons and references cited

ener al or__site- Sp ecific incor por atl
it G T PSS D PR Lo BBt O D Gepokdners gaure of e gnei
code fArGRerdiB8 Nath®3 992; 12071382 (M0eWxKiofiednn ., BotSC Hefredes 26 Pol3Dtidk XXXVI. The

effect «%]éﬁg&e- ng’%(ﬁe rééla%nentgfrﬁgtg 15 p%te(t;i actz%tt% ﬁgz‘ed%y of an S-peptide fragment, J. Am

Chem, S50 Db TP (95PN Keite G RSB FPPECRoh b ety dgides and proteins
includig lefhzhmdd] BcaaClB8Rs; 20M7-BUIHSS) Nakatsalka, T., SASEPRT.) Kaited, BT- Beptide segment

couplzrf%ca%%léd @? lthleq%}ﬂ/nlft?tzc e”’ZB" éﬂ %kﬁlgz@hf AI 1&%@9 gycf ﬁﬁgk(l)é-38103(1987)' Schnolzer,

M., Kenh ST Hu Eptpicriema et Ubvedovesaing cynpaefﬁfd@ sziﬂteéc BPEEr-thagiapmeygngineered HIV
proteabd B&enpd, 05&@5038): 223\@15"@@3) IOBailkeR Z1 M. Séﬂfsynﬂ%@czpep&f}ﬂ-maleﬁotems CRC Crit Rev

Bloch%f, ?%%55 @5]1? %éYﬁE}q aordeIr(] gSPrgtem e;fgnneeringé V)tleml a dne&résl’? &’{u’tem Eng ., 1(3):151-157

(1987)Codelacksgn . YRAprBir, d pRvan, C.Bteniyl MS(T mc& WCHQAI A. A 3Bsigpd Peptide Ligase for
Total gﬂt@e%g))fmgﬁgge%zel‘l Wi thVoﬁ—thb:@N@aﬂ@nQﬁés@lﬂésSSc@ﬁ& 166G mpm @19344

[0022 Yo an{lll ﬁlao f‘] egllaﬁs cf A r(ﬁ,‘c%%v t}r 8{] nop- H%‘néralgﬁ 1ns éncfl)ldmg cofactors,
spin 1aa¢1dandtohmnuq®©t1§ep eptirdes,in und St p.g.nEerky BR..fSohultp Pfdl lf@nwgwn of a hybrid

seque;kp% %@aorsgzglr&s%n@ecﬁ)ﬁwx%t)%@éét BhASe 5!478@833@1@11&03'\'@@87) Kaiser, E.T.,
083,970 G or ex
Lavirens s o0 STRAX Hg5e4) rﬂé%%fw ¢ R 6 &féﬁgge%@#ﬁé—&—é%% 24:365-595

(1985 Ben BUAGaartceyRS. el eaddiop ofameacipk sitee Qeivics, A2644674):505-511 (1984);
Neet, EQ”NQ@ A rléblshlﬁlm HE. ﬁ@egzes o?pszy m&l'lsgznﬁlljlolstﬁeﬁ], %3[2@}:539964&1 (1968); Polgar,

agenesi s was used to introduce tThe stop_codon
L. et l\é{L Boaderst v G SUEPEG e VHIVFED SItrectye gén dhiolguhylisin. I Am Chem Soc,
88:318.3054, (Say)e rasd Bollk, S3Ghwekehbama, V6. BetaB, €P.0, Hrodiztion3'of nucleophiles and

spectrosrolpzc%%lb .1 g tazlztl y(%prgérg égstél* egc%t ﬁZﬁQ?S%?ﬁFS 1040 él9£8

[0022$keé§tem§_tglelg) b1o;sgr1he8@12et¥m_ﬂg@g:)emﬁnqcﬂg ng@xﬂe%p@goacyl tRNAs have been used to
incorp8reie [RER$ BlophykiiA p@cﬂb% ﬁlf&epr&kiﬁsa@hﬂl@&&ﬁ VERE Se0 kRl RREvihgpublications and
referer%gs cﬂgd \%Jllltt [ n}mrle%r}sﬁe Ifgzagolo D /lz;[*L%[ c%z cros tlultk?% % { S;lsemnu Ibev Biochem, 62:483-514
(1993 hed, UG Befton Wilk.c, @alipeona AdF oelorrostinitnai of fhy st pequence of nascent
prepr PRy tﬂzc54dczl&ztalt¢;n|}7@b) 8fe lof hEFerROSbolAiBIR pakmbid SlrdRAL Acad. Sci, 83(22):8604-

A8608(E Seel9 [ 3H - Phe and experinments wth a-hydroxy acids

egr%nstrat ed that only the desired amno acid is
[00226] rReoyiopdy, dit ke tmtn ¢hhen geisioningmalspend fdidschaippe sikespddAiGlly incorporated into

proten%qgi Qfﬂroal:@dﬂlé Qcﬁi‘ihok R §hem11§foan§1§)'agla'te§ sﬁ}ﬁﬁes%f‘ ﬁ@fA@ Q5 @Io%gl s@ﬁthesm reactions
any other site in the protein. "Naf?stﬂg Nor en,

progragyned gﬂ]bii gene Kgﬁg}g}g 2 HFS]I‘ amber. nOnSfI?b@gi?tl éhe§tapjaealchﬁs ppe can substitute
a nunBkrodfaBy cabfhfoh) twédi?p aid@ acidrwdth ddst RBRural) hénglogwianelel fludphenylalanine for
hul .2, raLi o € )
phenyﬁﬁm.ﬁ% sg?lgu%l?%t{oglg Pol? %Pirﬁc%lraioﬂlgﬁ] agﬁ .%%I egn I\R)];en r@JV Anthony Cahill, Griffith,
M.C. @5151@5@4(1)14 ggafi:aé@ghc(dy’ggsztf—spefz@@@morgzotz Rﬂwnfmgw%gmmo acids into proteins,
Smen&mmanW@M) W. tvhN@wa€ 5411 Benadi6BA3%B4 (Tooby Bﬁmyr D’[BIlahb@dJ G., Dix, TA.,,
Chamlbefl %Cllg ?rla%qa:fac ’Eaém I%Z(g ;gszefz gzlpegs%ecgﬁﬁg]@%}é%]ﬁn%% z aaicz:oninama? amino dcid info a
may be acconpl i shed by am évoacyl tRNA synt het ases or
by ot her enzymatic nol ecul es, including but not
l[imted to, ri bozymss The term "ri bozyms is
[ nt erchangeabl e wth cat _al yt| c RNA." Cech and

o ~ 1 A NN~ o - NN LS S A T=INSSN A NN
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‘polypeﬁ{db‘

fromone RNA nol ecul e to another (Lohse et al., 1996,

Nat ure 381:442-444). [00231] U. S. Patent Application
wouimziosats on 2003/ 0228593, which is incorpor at BAT/DP2006/043472
nef grence herein, describes nmethods to construct

neiera gt 10133086 (1989); AiBudisecey hla tFASEB &f 134RINAEL999); Ellman, LA,

Mende)gbt b\tnﬁla{yl&aﬁhl y br@?@nod@d%«mg 1 20C, ?Z&W&I@Jnetm fmnmgﬁg non-natural amino
ubstrate-i nmobi lize orns oO enzy C
s YRR RSB Pt STCHE e g V- &

Schultd, B.G. SitdbDzyrobBytagensysisonid ok Expehded Geretié Cedef AmiutRgv Biophys. Biomol Struct. 24,
435-62%‘9”95)“ cation of the am noacyl ated products. Exanples

of suitable substrates include agarose, sepharose, and
[00227%%@(1\@@@@518%&6 W%ﬂ@d’ﬁ ée[feir%sxﬁe 15%811 lﬁ%&% for gx vivo methods for ncorporating

non-nafithh Gihinalagidd vOlbitihe @d dtier polafeptided) aidy foe nfetibds for producing the appropriate

o B ARATL SbOTNR %ﬁéﬁhﬂi‘aﬁpﬂ?gﬁfm&wci??oﬁ' v 09

[00228p i hengles & APPBOIY @2&8’@@ Brepayeltiehrepagnipgd oy fRproatamd) Afy and was chemically
aminodc@fiel RiflCe oL hahrhl. anﬁ&%ﬁZ@on@ﬁﬁfﬁhl&ﬁé—d@ﬂﬂem oaEyehatsi vk used to introduce the

stop co%e Jﬂgg at n%Jteu q"%erﬁs f tge prothg L enﬁer St ed C)hit“s } }g §c%rmdl&W Eckstein, F. 5'-3'

roguce
Exomueivesin m@svho@%zre-b%d IR mwag@zs Nugleis isids Rgs, 16(3):791-802
(1988)R WheXUshe Qcylatgl %ﬁﬂ)res& RINAC Bid 5. nMantBlgéiﬁh GJBﬂeSchnibmwaﬁ an in vitro

transchP?nétﬁigsi? %gl syjtem,éhe n[on-n%ﬁthlmnunf gc}g Wawrpoﬁlgi%resgoﬂae ‘Ec)) the UAG codon which
gave aSudteih tantain@p dmbemihe arid Pdegphesified) pesitign. dpraimsnt§ @@mdufﬁﬁhe apd experiments

with a%dro%&gseéemo&gtmteéﬁﬂ U}ﬂ%ﬁm a8 ued%m%%@w mc@%@xmed LtQﬁe oﬁ@m spemﬁed by the

UAG Og,écﬁl@}l({ t?at t’qt_s amgao a91d is Aﬂtl mc%;pgr:‘aﬁteds ‘%g‘é’ oﬂlifgsgim ﬂmtezni §fe e. 3 N§ren et al, supra;
Kobaydkshi et £, {2063) Nixpre BrucGirg]l BStlayil ((@):423432Gnd, Silinen €8, VREB, D2&etyltz, P.G. Site-

Speczﬁ%:ﬁgd rﬁ;}%ﬁ)op?{‘ n?}ljﬁl Zggébozg 9%%1‘65’%%0 ﬁotempbéence-r% 5’65:041:2 197—200 il 992).

(00229344 tRNA ynay ﬂ;e arginoagylated\pith g desized 9121110 %by agy peth@a?q t?cbla(ﬁle 1gcludmg but not
limitedRo,;chdn@&1 &Enzyﬂnhméqmno@lbhgiﬁe rty , D A. Chem Biol. 1997,
740; . Turcat.ti

[002301 gAérgTadyﬁgon T(aa angltxsgldl by agmo g%grgq}éeta}eg zg by %g% enzymatic molecules,

includi@g kus notMrm@ toetlboames .JThe Birm [ nbo@q@’fris @gg@nge@?q_wnlg @g_t@lguc RNA.” Cech and
coworiaé@& gaka, 1937, &ten@l 236]153%_%&!539 CRRO3ISQE .21, 1999, Chdpts Bdkhem. 64:221-226)

void t he fu ¥] 8?c %5% Stﬁg’t c!mn%:ozrégccygtgpgty k)n%o%lﬁ')] I-(Ifwever although

Tl

demongﬂaé B HTES °loF
these yrbmyel BYA gstelphtst oveagnlynmercspbwt e attRNAbemoélde eidsbyratstior Peathage and splicing,
the reddB (fc‘{/e‘ibmenQ Q2 33hicidYRE QLS of Moz ARV R %aﬁ&d%@&ﬂiayhta@mRNAfanous chemical

SRR T TR T A——

terminf h@nmﬂda@ et 4C 1 W6 Sripge LFTH4poAT), sm(f arRNfemple@ls| vahich can transfer an amino acid
from oﬁgkﬁﬁ? %%ﬁéé@ettb %ﬂl@é‘(tbh‘éé & ¥, 19930A8 R MzﬂaQLx)S equences of

,\éc@rres exhi biting desired am noacyl atian
o02sHAEs Ve App BB A) RS20 dh VR POBORB Y S A Biein, describes
methotisrg @it ditatynfeaaidl theiratein anibaylaton o@NAY iwitll natgrellyhn@gedaind non-natural

annno%?d‘é gﬁ)gtlrafte-lﬁlﬁlgm% &J'forn'n&(t} lati%rﬁjol lﬁgs tﬁﬂ(@am%ﬁma %r te lI]E@@As including but not

een reporte ions can facil ate
lmnteci @d@gzpﬂn{eq, 8By @pblg?fﬁg«fﬁt #8111%(@}%(19 catiop ef tp%ﬁrlénoagfll?épdaroducts Examples of suitable
substr&@dxcmaé agﬁrogbanpﬁaﬁkmﬂaﬁe@mpabda& Tetplodidien a?nd ufe® HEuBitraBfimBobilized form

of rlezgglleA for %JP % r{ 1s c{%schb C%%Lsz gld@gllo 0]#& 1 177(:{?{81 f3]nd U.S. Patent

Ion TR TR recogniti
Appllfamnri’@blmﬂod Z%@Z%SWAWQPWWEWQ@G &y erfea‘i’?dlelleﬁe r eby

[oozsi1a@helnh&1asrﬁin@mmﬁ@qyelt@ag SRS vithee 3ot m@femtau@os@fm&o&@ed by Hecht and

ek Bl 0 2SR, 6905 e oo Byl B

M. Bigaerhisteyalto)] 20 125; flottt B Afprds Pst-eFabdac Ye rthmmeérJ Ryl @hem. 1978, 253,

4517)%&9%%?1%?@%% NS 1{62#1 %ddﬂ%rst(bﬁrlmgﬁ:t\* R, Meafeﬁ@e rs“ﬁhltz P. G. Angew.
G ARV SRR i T NERC - IR
2003/ 0228593, the contentseof which is incorporated by
reference herein, acts as a versatile catalyst for the
synt hesi s of various am noacyl-tRNAs charged with
cognate non- natural arri no aci ds [00236] Am noacyl ate

2 R 1A

o, o
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am noacyl ation techni que. Kourouklis et al. Mthods
2005; 36:239-4 describe a col um-based am noacyl ati on
W(sy(mmm44$ 00237] | sol ation of the am noacyl at eBk?T/R&M6/043472
. Gan.be acconplished in a variety of ways. One sui
SHt, e et el o2 Tk N FotSeip T - SRRGS TS 3t 147 B, 1. D Glbe
C. G.; BR! P dMadiltrd, DUL f.etm Soneh. sas 10895 0] 303; Baf ADeet 30 Netink 0992, 356, 537;

GalhvaR,_Jt(g %’iﬁ%&egﬁ‘iﬁ‘%ﬁ%f f %Een‘f% %&7‘ 5‘9/405%11'1!1\41 o g1 J. Biol. Chem. 1996, 271,

erazi
19991;Npiwel), M. T2 etal. (FNEIKEI1995p 1487436 Sa&s@@ eE@TJA 1°b|Ch§IF ﬁfﬁ6y27éri23169 Hohsaka,

T. et alEPAR. Bkl §Jcedosnatiess), (tcpzl'\‘oﬁ ﬂQ:)use c{f %&&&ks ih Bﬁmoacylatlon Such methods or other
chenuc?]rgﬁgrt%?c%%goaﬁlt% iSsRNA%? 1bse<¥I tﬁ atf terlegcm oscglg)cqélerem

[002330MMedadst fregendRiiAg wadyta N o aey inan'eqjgepqqatyag povsiete ipeels of randonruzed ribozyme
sequenQJA oﬁeﬁﬁmﬁx{é dedia! eyﬁ@cﬂh lofl ehe RO sB¥eniab e tha@ﬁ)k aésirﬂzﬁa aminoacylation activity,

acti on. es o ansl ati on, whi ch t he
and 8615?% i’fale?mea‘efélwsetrﬁwebfé@b %&Fef‘i é@é?%ﬁ%“ a%le g’us ed
[00234] Redotrahes cab ummpameanomtan&i/omgl@si thtcfaciitd acvly@a@@sﬁy, @oh ps a GGU motif and a

U-rich | Yt ﬁcﬁ‘ eRl; %asrl%gglteb&@d ﬁl@tn@ Qiaﬁfégl&sfb% BS Bt ecb@itioh ¥f an amino acid
VITro tran alono a poly ide fraoman inpu

substa | G B SRR B FO b HBHeC (RN, @Rt R 000 and mot
and UK rebibifadigfle §ifultahdotsredspiitiqarod baeh the gmindiad, andiRiNAGsiradtadgysly, and thereby

facﬂlta;te axrtmohcglf:-{lron C?f AlR Ve tr&n{n?srl)? h?{ﬂl\%n initiation and el ongation

addi trona actors associ ated with -
(00235 rRelppayregs asrbe gARtEed ibB FBrT seleciorrisipgt PRt jRofpized i gonjugated wi

tRNA‘b'Q&;Q rfoltoEv&ﬂﬁI' sﬁte&r@ﬁb&nﬁiﬁeeﬁﬁg@ atdnkeRdul skphen@dount frtlsd aativie olones. An exemplary
ch t t., J ' 0
rlbozyrnﬁ olga%edli)éﬁues n%:eo 1s t esd ?@ V%b% 08 i cﬁ@ﬁﬂéd §°ﬂ£9 A[})% N 2003/0228593,

conpartnental | z ed
the copteEinf vehlqhomm@y@ta@ﬁﬁw seémeabeéent, FES TS PSS GRBE pgfess of vaious
anunoﬁ;@mg@aﬁéecf Hi BB adn RArapimedkeids t hat can inhibit the

[0023g{‘,§{1]1r31c|51%)[ g%gsrfé'ibg%ygl?ﬁc fn[tgg%g@‘%l 12%5] Slﬁats:p srt]ratg ¥(§ ta§ P;B er@1€ efficient affinity
purificagunsiEithe tainiwndelpta ERNAS | Fxamelgssf el gubiiates) glélade @é er,§|nefdlrmted to, agarose,
sephaltogea Q@%a{ggéht: @BHat. fm%}&% 'cﬁpbesﬁiﬁfoﬁﬁ&d ah s bo ﬁakﬁ@tamvantage of the chemical

transcrlptlon of rre

sucRRARN G e 1 8% PrETlf F%f?@@%f’g%ﬁwa? & CFRR gy fhriodst 10 yied e
corresp@iaP Rigindhgde th\facibua iqphebilipitioa ofbeRiEA on the keyin aNesipysdfpesof resins can be used

mclud%u% ;r%gsnterh 2k E‘e@ﬁlé Weﬁnr r@ﬁ%&v@%ﬂnﬂﬁmh ?nalgeb ﬁle MC%n between the resin and the
ans

ati on System (RTS, Roche I nc.
Fbozsis o RS BRI aripasy- A St be fl%}%ﬁafﬁ%lyff%?ﬂllmed by this on-colutmn
aminda&yR¥ibrd tebt@iqhd. &psdadis enal Methods P0e 136:23¢ Resarde i doygpiipessd aminoacylation
and translation factors. Additionally, an RNA
pol ymerase is included for the transcription of the
[00237}]]5@1”109%6‘ FtiRgacylsteA RN stcéth]i?l aggompyshgd 1@ garigty of ways. One sultable method is to

elute thé ﬁﬁﬁéaa;tldtéamRNﬁlﬁSnfaaﬁluhhﬁ @it Qb’ﬂﬂtaﬂ’ ditient sldivaatdtaasolnfiort with 10 mM EDTA, a

A
el S35, SRTPOEAL L o SR ANE. L RGR .t 70,10
EDTA wpiyly swweBRTe tudepbiraereomt7-And a

[00238] qg§£ﬁlﬂ10|9(§y'la@@ MN’A@QQJ t@ta&damto%@iﬁﬁﬁdiﬂr%fﬁns in[oca4 %omorate the amino acid with
ati.on er.for

whmlhﬁlgﬁ}%l\éA s‘,]mnﬁo&fygaéedﬁﬁ # pﬁ%?o\ﬁl o? r%h jcg o & (5)npy]t)erp§éétsr$aéir§ ag the translation reaction.
Examplos yfmenshsiessystastiabich e amin¢bdaideBNAndssqribed hatinhag rba psed include, but are
not lﬁlr{ltg& % B IIQQ:Q (tlekﬁelysla{ek %roviﬂiQQ%ét%L c&&fﬁb}@d"ndc&saﬁc Nk ivedo translation of a

scri bes

ages
pesmEE A PPN ol RELL IS0 B ST AL B B BP e o bosoma
proteint) TRYA @knino iac1dsMBNACEHFTP, APH) GdnsEidn, i@(atipn 508 SloBBtichefactars 49 aditional factors
assoc{nte% VH% translzytqh ), C&igﬁoﬁﬁ? ttﬁnﬂaﬁo§ S}%Qﬁlg] llJe yba!ch g{@ﬁsﬁgonts Qr Qompartmentalized

e contal ning non-natural am no acids il
trans]é@tlp r%‘écéeaa%lﬁttj’?eﬁwew gca’F#”éﬁ)feaT%zc&‘?ﬂ’onﬁﬂtsc i hj Eetei Gﬂnpamnent whe
Comptll%ﬁé?l&llﬂu @&SBWQYS&IHS @epbﬁte fhe WERlatidhG QA cah@ns fromatadtial products that can
ot e s s ilofth Do BLERE B2 v S Syt cthellnbiOnOe: B

S. K Sllverrmn W G Zhomg J . Thorson J. N. -

Abel son, N. Davi dson, P. G Schultz, D. A Dougherty
and H A Lester, Science. 268:439 (1995) and, D. A
Dougherty, Curr Opi n. Chem B| oI . 4 645 (2000) A

T o o

systeml

o R I A o
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Meseth, F. Talabot, M Peitsch, J. Know es, H Vogel

and A Chollet, J. Biol. Chem. 271:19991 (1996); the
wo n@eopan@t i on of biotinylated am no aci ds to POPUS100§043472
Qees ﬁ,)@pq&ﬁd ,sesidues in ion channels, see, e.g.
[002 nsbripgion/Aanslpgog tspstengngy 1o used, Cqmlg@mfopytxon/ﬁanslauon systems
allow fg'lﬂgtﬁ]trargkrglhon of affinfB BN 19D aorresﬁaaﬁm %@\N@f whates ’uInY ﬁaﬁ&@lh‘caﬁ)y the reaction

comporgﬂtgrfﬁb?xa%n?]le g:cgrgx{xeir[cga 19 fggarélrﬁ% co&p Eanscépgcw?qails on Jé the&{apld Translation
SystemJRI'E,ekaven]nc.P. Th/sysemghcardel, 2 Dixtyle cddingigel. teyli grpmb fdr prAviding translational
comporlcﬁé L6 as I\I%Ugog@s an%ocraﬁsla%ox( ;'a%gé) Ad@ﬁ&aﬂyt Q@R%@epo%eﬁkep@ Gncluded for the

rox am _no acids_to c e ion ch nne bones
transcnp 05[116 Bﬁpﬁdb%@ﬁo Fd 6151[\1{& Ithnp%ée PSS lgrlfgns %RT%CE'@ use cgnpamnentahzatlon of
the redetigl edaghonelts B¥hamgef B. meAubrade ligtresstd/ betwebn Heacion bce@tuanqnts including a
supply/gggté omﬁ%ﬂr@% aﬁcil‘agt%%s)cnptﬁﬂgansllhon lcﬁnpaf%neny dTI ng, J.
(00240 Arspresoion of AT gy bamfym[l 5 2t 27 nsiing by B gt to, tansterases,

polymeka3&afaytiedntbdaRs) mikit fuicBdnalpnitad, A i kdi rect |y into

[00241F 52 thgll’l E]nSSclle%tle IZNOQ C%F E(? :g%?%fi(w%g gﬁsmgiﬁﬁlﬁoﬁf m \69 H)t ﬁ&?p%rate non-natural

amino mﬁsaﬁp pmtemse@qﬁ al ineMpl{Getig?00s 5&&4&75% Sb@pp@hq p methtxbm which a protein is
chenucﬁllylliéyte& e S}Hiﬂkt&%ptﬁé &hﬁinﬁi@ ndnrhafufdl irﬁn@efmdp@ﬁ[ﬁés&li Yrotefh ligation).

[00242, Wcir?{%ec%oxgta %imlguets have talso g]e 1 Hse ?n&graorate non- g}éﬁ g‘nrﬁ%o crd%)_t 0 prgtems See, e.g.,

rapeu rea s ana di agnostic uses
M. W. ¥bwdki B\ K@mendllﬁéenm@nMnﬁtsaksaq? Cahiihwa &K PélvepngohW. G. Zhong, J. Thorson,

1. N. A¥&oh O DaFili%E . GaS‘chtﬂiztD &S DowpuelyRaPhi AiTektdd Rence, 268: 439 (1995); and, D. A.

Doughegérﬁ& obi & t I é%éﬂgz&ggg%h{%p\.{g ggct esso I?]og{jei%te&) 23{1%1 two Q{T\IA species made
in vitres yrsHRNA Ehcodihd t;ze et ppisizatits SRS 507 cotkmst s ansho RGBS st and an

aaber BBb s QRPA SRBodeiIR i elaGlel A-RRF ShifALR. ﬂa\efamagsna S hinery of the
or organisns with nove% properties, ﬁEOO 44]

oocyte diep BT Voo P SBEE P 8IS BTG %}t‘éA%a’iha etlpf s allowed in vivo
structuseef@B tionasnddies ofSibipgy#l esgbrand FRMAR @Ak jgévenly it angnkble RNKvitro expression
system§ Mﬂ&r}ﬁésﬁcﬁd@ ﬁxle e atfdR gfja h&re@ceﬂt alr:m.rf> ha%lgrnﬁoc‘ 'ta%yﬁﬂﬁmetﬁ&&nn& receptor to

auxo I c Escherichia coll strain Kg
measulg (isfapses byﬁ}ueteisﬁrﬁe rgpquancerengrey trnge 8, § R Aestiif SIF‘BR}I" L. D Edgerton, U.
Mesett) FI paistsi, DI Peitdcls ! If RidwadsnHeX@ebati AnCiofletal. Bon-Chahliealk19991 (1996); the
incorpc%'ﬂorx on %mhxgyea‘?eg %Pn%pag%dg & qg]% guggcq %ée%lrgsﬂd% XQQOH C annels see, e.g., J. P.

In-vitro transalona stem ransl ati’on

Gallivaglygt éngespmyndbl) A oughgityy (Cheyp. Bigll, |4:789 97)a’§lm uw cpged tyrosine analogs to
wonitop cEHEcHnYRhdl Ghabes @bl ki foll @hdnfiel ORI fithedkeef &.ANS IAMIRA S. K Silverman, P. M.

Englan‘ayﬁt e%%{l%he ! lillg % ﬁqdesteraltleeuro%o 0: ({1!) ??69(%5 an%i %ﬁe use c%l a gm ydroxy amino acids to

préepara such as pernea
changecigh thapees qu@rl@ufﬁr mobet@s;hepraaﬁrmue@tcmn@maeﬂe@ ege éfuMn Eeglaggyny. Zhang, D. A.

Doughb/ altnﬁ fﬁm\‘z Qlebrhrectit 93:301¥40) ad 1t he ATRNAL, 1. alrb%haafl leY Jan, P. G. Schultz and 7.
-free ation systems are conmercially
Yang’ﬁgim’ﬁ% %agzﬂ)ﬁ‘hny different types and systems are
[002430dlh¢ a4l wnincofraRpbesatudl amab [acifly dwctlyyistt pretsing froviveddferspuyide variety of
advant%e? ﬂgﬁlﬁm%i)mz{y%@ extaﬂple B lﬁi%ﬁ ¥1@1‘&é & rﬁﬂa%taﬂr&%ssié&!ﬂlcﬁ%ase the potentlal to study
S

cer|C|a coli sates, ana eukaryotic sates suc
the mufant ghqieins Hg@PWé%efob cip diving qezanigms aad |ﬂ%‘ %&% mPfaths*thems in thezapeutic

treatméngst andUdiqgodstie udey SEuk ebilityr ta bihdhide @ot-ydt@all ayxﬁm;t &sis avitl hdemrsizes, acidities,
nucleoﬁlﬁfl%}tle!s ¥1§<§8p% 1011{:39 KEJ&{}QI %?%e?t?rélg 13 ?y¥o§en8 can, g¥e§ﬁ’§ &ﬁanm aﬁht‘? to rationally and

erre res %ﬁg oteln I's g@gcos
systenﬁ?fe%waﬁwat féa Stalﬁmra% Plarotpiae botp d PioRIPER ‘émrﬁaﬁyre% Bfy" proteins or
o@mmﬁ&dh&h&&hh@ﬁﬁmﬂre only possible in eukaryotic systens.
{00244? gn m%er attenTpF %o 1%%%&1 (c"atH? %%ora%?%)%% = -Ph‘r:ler ae g?v rgb%g nlgapre]s_sor IRNAPheCUA
/phenyya@mlaRNEamﬂfetase pmﬁ%lnm a/rH-Fhe g«esahntHéhegh?toéfophmEIche”chw coli strain. See,
eg., RGNQQC&BQESQCﬁanqubsjand N.Y.). Menbranous extracts,

such as the canine pancreatic extracts containing

m crosomal nenbranes, are al so avail able which are

useful for translating secevetory proteins. In these

systens, which can include either nRNA as a tenpl ate

(in-vitro translation) or DNA as a tenplate (combined

|n V|tro transcrlptlon and translatlon) t he |n V|tro

o s T 1 o ~ =
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fusion technique. See, e.g., R Roberts and J .
Szostak, Proc. Natl Acad. ScL (USA) 94:12297-12302
WO 299/05644A . Frankel, et al, Chem stry & Bi ol OBgT/US2006/043472

Qi 10431080 ((-¢003) . I n th| s approach, an nmRNA
abebeie lé’ied‘* "PRAipPIeTPR Pt o Rty 9ing padipalymentide described herein using

a cell-m K!h—lvfﬁﬁ) QAs1dtiB ] £yktDQ SIeMBlatioh Eyst@ﬂﬁﬁm@rbe Hﬂlﬁﬁr & B&Pﬁé&‘%@ ﬁw e Prokaryotic or
non

ified at u C
eukaryotlc Cp ﬁlﬁara%m gatlon sgétet\nﬁemcge%t Ii)%earg Snog\glrl?t c{ A(f' t“éfo{ét ??B q)rg:g{anons such as
penneafwam C@léﬁd@ selhepdfurbredsreingaddsireg peotpinasidrseqionst wnds tbiseribed to mRNA and the

mRNAGrdn @468, Oélﬁfr&ftraﬁglhﬁc)@@%dlsde@e cobmetclaBy Ex@ﬁ%let andf tgmny different types and systems
nteresiin

co ate is. f to
e wiERAPERLASE SOOI L LAY 0 N8 Bl & SO e et
Escheréshig icpliylysagey, @adl ewdfarfratio iysatdssuaRNAh @ egpue Bgects, linsect brllgysuvesy 1abbit reticulocyte
lysatesof&@bnnmyt@ K8 hpAEES 8. ARRyARlW AL oA Wszﬁleg n?9 hd preferred when the

resul’m%cﬁr%gne {:s) & yf:cgzlﬁtg r | S{y{}%g 8{] ?et]&g;rgseln{g({ryl}efﬁg o%:élg? ]tngt{j'aéuch mod1ﬁcat10ns are only
possible irpgukarydtie systedub ISem¢ efgiesd dxyractsiand Yybates are v diigigOdBmercially (Promega; Madison,
Wis.; g{re@a@%{e,atﬂa Ofd8a, V&‘ailh Mgrkl{]%le gﬂ% %?g%s Ilh a&%(gﬁ%& Grand Island, N.Y.).

reported that permt eS| s of pepti
MenbigRASS PioE SR i EhCoHBRHOHEEAP ST oH e Fsesorm) @emrangs, are also available
which Axe ufefil &k eansietiglsecrdRirpiroteidatn thed€ GetemSehich (AlDAdelBerGIDA, as a template
(m-vm() %ng,ﬁ%)on) Lr%ﬁé?s]l\;h t&%?a? rt?otnl i_n%l& Sq'n{ortx%fgf%x% torll 2(1) Qélcégi n;nﬁmg tnb '%l téo synthesis is

res o r an S I on
diecte g e &P%‘%m%e%%‘i‘“ﬂf‘é@é'lf ot e @pilipd toghey dereivpment €T SRR protein expression
systemb. [$69) e P Rin€ ID[M asd ne| S]waﬂz!f» BRRIALIBB IO BB erRincdryis ah €99-916 (2001); Kim, D.M.

hal y S z% oe e elter. %:vt r iote

s LYSRESS BN B 0 1000 Lo, KLBLE! L0 SELE" it
P’”OWFSB)‘G ﬁﬁé?f@é%qo@n Kflacl?Mr ad . RFESWaily, Bighechndeayi and tBiogrgineering, 66, 180-188,
(1999)1‘@@?&1&@@ RGRH I.Rf SvR02, BWetBihes PR3 688680 (10055, tﬁ@l}b%ﬁ% 6,337,191; U.S. Patent

rarcf SRR L BRI O B! RN P e i s

approaglfhat HRM&? applied &d the @fdrealsn diawe-nitiyd@dming 2@ pelwpagptidRriafudesahesnRNA-peptide
fusion Itdahd}éﬁls ezhlar RBIRQtthgxnd(JFSZMak %&UW ABk1 3-8k 95D7.12302 (1997); A.

Frankegv ?/{:ters%f%% 3o FIS her eby
Soct s PRy 4 Redieh 4P URNOByCHE ob G ok sn mRNA. tomplate Tk to
puromycingip Sretrslaipé dhto pepedekanrtirotiiospndter BRST o1i ipdre ANAS yislk@Rs ARbeddOmodified, non-

naturall dnido&idk Q£rm)eofncJPﬁ>'ia@eﬁ%tb %l %ﬁ{de Ea\)é\l‘e}eﬂ( J(PBNS% 1 mﬁN ecg&ion has been read,

caps (7-net %/ guanaosi ne) -en A tal
purom (PR IRRAL CTHIE 9t 8 rPeRide, 14 e SEVSNE GO AoNPde PeHERe is found 10 have
interestinggpbréiésiiDh i8 yib enw, 1tsEfDdht1t@ xarqa le@ily RaqaRe domRNARNA s8quence. In this way,

one maty s8R lh@ltageq oMo‘h %ng g& n%)‘gp%ﬁisl chPé't‘%Leng %neet Ir Icl:‘l rle %gry naleural amino acids to

sat e yst em
ldentn? @let"?d@h hivpe doreedprepseine 1Y reaendel Br vife n[o@etzmr]mswlons with purified

compoficats khmy‘)leenﬁ'éjﬂftéiﬂ thoit P@imi€ DEPAthEH of PERddd Slbktit@bd Wit HdR G Amino acids. See,

eg, A%LS%PSBF IF‘; zglsAcgzygng&,{}lﬁ)%%@? . The keto group of

m no aci ar a- ‘ani ne i ncor por at ed
l00246|l ﬁﬁfeﬂ%ﬂh@d ﬁﬁlé{a@?nr?ﬁ*e@ﬁ oyl besed: Mixtdres Ridusifiddrieesitiordfpaiirnigve also been

used suEITANRE trin@latﬁ @dRNA&ntB @oa:tn' a‘d QelY a5doBBinRiofX bt MRates I | Uﬁates supplemented with

r reaction
puified %s eltf“t\lle acmrs ?uﬁlg %3% &h ga 0% ?(Ig'% gﬁgelﬁ ERCT (§8‘|¥éti?§ fal‘"‘@i T (BF-Tw), or
termingsiow tasors- ﬁplbfrm wstsw@wealimbqocquplgt ermcrBodndresiaith Epe@mp vgerein DNA is
introduéed t§@fe%§‘s‘f&lﬂ ﬁarﬁénbgpﬁn%nm aRGEEhRT R RER1aMS p&s«%@edﬁn RG2nt Protocols in

ation 48 uman gr owt or
MOZ““?‘?%V % &Fﬁ% uhet &t 68‘ ]“Qiearﬁﬁﬁfém%%s??%)w@ep feppereby  specifically
incorpdrateddyirefeemt. RdBstrahicaled fﬁﬁeumhusz&lﬁbribﬁhnssgsteﬁemay&)e pafetornDéf heteronuclear

RNA (%921\949 "Pq L!Jﬁg %ags EJZ ﬁeth}% Sbsm @a@&f l%g; A Q%l(% %nt?re dmliI\BSE Q gwh can be an

GH reacti on buf cl ne,

advanf%%@ FhvpertRia fraRsition. systepn Epypaemblspagped yuRigs nage faan@aardmth high efficiency in the
reticulee @t lygam syasnil concentrated to 10 ng/m using a Centrocon

(10 K MACO) concentrator. hGH (10 m) was m xed with

3.6 mM nono hydroxylamne 30 K PEG (2.5 MM, 3 m of

potential accel erant sol ut’ion (200 MM in hGH reaction

buffer) and buffer to give a final volunme of 30 m.

The nolar ratio of hGH PEG was 1:2. The reaction

m xtures were incubated at 28C for 16 hours
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and 36 hours and anal yzed by SDS-PAGE (FIG 6). Each
| ane of the gels shown in Figure 6 is |labeled with the
w@eovposdds t est ed as shown in Figure 5. The | aspCT/armo6/0M3472
“each gel was a control reaction (no accel erant).
Conpounds 6, 7, 8, 10, aR¥APFLEBre accel erants. ‘Two
conpounds fromthe panel, conpounds 7 and 20 (acetic
Examnlpyqlﬁlﬂg\jeg%méﬂa}nﬁﬁ&ﬁﬁdﬁiotrdse jeQfdceldant Were accel erants
[00247]0%m@{le?éa?l{,ég{lﬁ&%ﬁﬁgg.ﬁﬁa d “”dr :‘ajcugﬁ) ??p Alie ésﬁs?% i?gcﬁheme 1A. The keto
group dfgilendn)ino mpmmwm@nylmwune@omﬁ datg ﬁ@tm%ttleaeaat W?%Géydmxylam""
contauuﬁtfg (:on:lpgurmocb‘ fotm aaxgﬂmteﬁlestdi)ﬁ%lﬁﬂeSTﬁﬂ RRHSDE- IAGEpadifid yiSthsger reaction was

shown in ‘11?“6 Lan 1vvasareact|on m Xt ure
°bserV66\HﬂPPPéeS‘ﬁ‘E§-?f§EE@° FLSHRE Y of 1:2 and 50 nM of

accel erant cogpound 7. Lane 2 was a reaction n xjdPe
with a hG4 PEG nolar ratio of 1:2 and 50 nM of

accel era onpound H2R-OtRine 3 was a reacti ¢ff T
with a EG nolar ratio of 1:2 with no ad
Laneprbteitas a reaction m xture with a hGH 'EG nol ar
ratio of 1:5 with no accelerant. After AB®Rours, both
conmpounds were shown to céﬂﬁm?k% t he reaction. Exagple
3: LCVS analy$ls of hGH after incupation with

N"R
[ 00 ?rea‘dﬁ"l\g?&wffer wild tlype
BBt ed_wi Hh vari»ous
ogns of the accel eran cetlc hy e (200

mv] POtV 50 mM 25 nmM 12.5 °'6. 25 Yand 0 mV

at 28 0C for 48 hours. The acc%erant wWB€"ermoved
through dialysis (10 k mASEee

e resultlng protein

@ VS ; gure ge ovs the mas 25
(002483 e oot (WP paan@e@rhételaftﬁtamntzﬁl&weedsfe e posiion 35 was

used ti&?eer[@ﬁazlel%@ 66 Ld; f Fltl@H) VMdthzg @foairMmmgei B e tdni toffer (20 mM
r azl e CS and concen ea 1o
NaOAE,éﬁ)] Ina/ﬁlégl’ly%lﬁ pr?\é?m&!/[ t a]drgﬁ %E%t thga%ﬁid’]column dco trated to 10

mg/midiiher Caat@bi (@ KMVeEo) @n@ntra[mr GSE (H0 ul);wpé ipixgd with 3.6 pl mono hydroxylamine 30

K PEé n%’lg%)ng ?f df &entlglrag&le&hi s@ﬁh&QZOO@M Mﬁﬁrﬁﬁh&l&ﬁbtﬁ@t\] aldeiffer to give a final
el on it Rggan ODSSLY&d ebnted 28° for 16 hours

volumg; gff 3@9{5 d E@p«éar rzttlo J)l’c? pGI—é W 695%9% were m]cu at g or

and 3@ﬁdﬂfs&h<ﬂarﬁ]§lﬁﬂ ibpISDAPACH (FIKTI 8l Each Rpee gfij:hqj gqlq sé;pl\gn @§We\/ﬁ ip hibeled with the

compound tesrt d g a\ﬁlmgrgl ggkaé C? 'gl%rlagﬁﬁrﬁpéagh geans(hQBﬁlloﬁtrélchon (no accelerant). Compounds

etected with LCVS aft
6, 7, 83f10,| e 3P aeiegaeelstanti Twp f%@nﬁsdqmwthf ﬁ)art? C?IBpO 7 n%f%? 28I ?ace‘ac hydrazide)
(ptctufé@ ﬁﬁh@feaﬁ twedhcdoRedts lafid Wrelfutier dheluatedr irderrsagiBreaction conditions with a higher

0 s n ordll6 Bours, and the results
KOt R ST Ch ot RBor et el ot S5 8ERNE: 27 s, oo e rel

anp

from SRSERAGH awelyiisa shown BIFIG IRl ASES { BTSSITEengie hgﬁlgt’iEﬁ fpf o of 12

and 56 SEFE)acclRBntRbAS0RhdY7. Waitel2 2R deattivR tptnph @ity b BEARER goolar ratio of 1:2 and 50
substltuteda sition 259 (s MWBStio of 1:2 with

ot G SR HEPO T g 0L G B G er Bt Sary fog. of 2 vith 2

accel O L prlcFvals A TR ¢HOR agreTh Bt S RORRBEC B 8o %fxlc%\&ttg@o%teﬁtaaf After 16 hours,

both Jo&?&:h&s%regm%ca(a Mg , 20 mM NaQAc, 5 nM EDTA,

1) 10 %oh Jhe protein sol ution was
=é=~=-="‘ RS AL SRS a%‘-%%—vﬁ-?rh dr oxyl ami ne

[0024191')Iiil'.ljf(HI—]c mmbn ouritat, V\Eld P@pPE@HI (P A loaymlp was ngtg with easioyst qoppgnirations of the

accel mga t"i!:qgkxg% E(%%W {do n\E B LB, WWZIQ@W% BGNE bﬁf(ﬁzﬂM) at 28 °C for 48
ef‘ C]p reacton mxture Conid\%{lﬁ ng f%ln rotein solutions were analyzed

housh BiepAcFgHCTS BAEYI s et (& e TSP EHRRET Y

by LEAN mtst ﬁttlgxﬁm 00 shipwhchre- ot ISIMS torbe Higare BR slzord the Poapsigpectrum of hGH without

accel%%n%% %& glé e %Fss I&gmﬁ?e& g&#l Qftn Aotk 5&&31% Ec%ttd Kif@x‘dﬂ&t ed

ana ferent tine ? b
[00239b & gcelgrant Fo protsin camuaatlﬂmpseferaby degsgotsATEEY “‘@mﬁ‘j@ effects on protein, such as
fragn{egtgt%ﬁzllrec}_&at[m K #hd tuR @:sieda oSl BPmbEERtidnO No rfpgreenififn wiseahterved when using

and nore practical with thé@lhonobifunctional 2 K PEG
| i nker, accelerants were used to facilitate the

di meri zat i on process. Wthout accelerant, very little
di mer product could be detected after 20 hours by

NS N A N S "

' ”~ N



10

15

20

25

30

.35

40

ratio of 2.0:1 with acetic hydrazide. Lane 3 of the 6
hour, 20 hour, and 44 hour gels show reaction m xtures
wmaon/oamss:l:v l'inker nolar ratio of 2.4:1 w th BCRPUSI06/043472

ah %ﬁrﬁﬂ e., AS,a control, scFv 108 was incubated with
acceleraﬂ‘t Eﬁéd ﬁryﬁlggzﬁd éaqu’q or 1$OSXVSE rrmalysisf and peetein precipitation in all the

condmopé)mﬂl{hlﬂ@lﬁtsélﬁ RalncREfer La*amﬁﬁrnofc&faleﬂt‘}ndﬂiﬁlifftﬁn codd bel dieted with LCMS after

rmat1 on was. observed, Lan JAQU The measure
48 hourpfoinonatip, b WP IR SHP 8L ?P of n?°>c< eran@ 8 f G hégr J“&%V b d
moleculdCEsRdhe bEHTH iaclethe @ndifals az bake al mmeo{eml @E@qzﬁﬁ ker.

anmnlela Os.negtes 4l & lndicat.es #hat the accel erant, acetic
de, does nof facilitate the Ejorma

f ..
[00251]; %{1@5}- %pé*‘@ lgchxf.) 1098 grmqnl v&tgl %8&&%}’1%# anine %#edoatt ﬁ(ésmon 259 (scFv 108
259-pAPH 65e A tBf foh@vmidnupaibh ex@imeAEGeH ]Tﬂge%9-pfx¢femcﬁtqmp bpffer was buffer

exchanged our(réaec ond)ufﬁgggla Mﬁa@xio%dfl\gbﬁgtﬂn% Eb'@zt\ Vﬁﬁﬂ)) lhglﬁg G0 column. The

el n. am
protein PE@on fyep cg%cpn‘p;a@%@[ﬁ SaBki ] Iﬁzﬁgtv?l%ﬁy(tr%ggx?f }{(gleﬂgé%i alr}q{ l;g?} Iinker 2.5 mM
stock sc@dn %@@p@m&fcﬂ%‘cﬁ h@akhyankitd ds 6cvelbrant e fital wactiuhifiare consisted of 147 pM

homob ctﬁ)Bzﬂ gelg P%?oxy (th]éocoxqis%%ldfﬁg ﬁ%céﬁglo}“o% A(?‘F%[ﬂﬁs%t%d mldﬁli B7 mM acetic

“an ne stock sol ut | gg;h 20 houss,
hydrazi@e. Therleactién r@@t@rewrae@{bmed #y8 7@ 219 aalwpdt e i SR (itous:
44h0u{8ﬁ§,c5§jsmgg@1ﬁez) The react| on mxtures with a final

[oozszbfro %ﬁ?‘rﬂb\é%-stea_ ,re§c%m nfres fﬁc1e1n¥l Cndnd L ?faa{&l il tﬁJ th%Eiﬁﬂ&onal 2 K PEG

acceferati ng fect duct
linker, aceltiags Wy ned itcdfcitipte élerqlra@mtlioe Arogses. (PG hert ﬁgﬁalﬁra%yyegh}1tﬂ%dlmer produc

could B0 eéctg)ﬁa@telaﬁqlo% Ey SM@-@A@E alaual edihab hilr,poeiotw, &idd4 BRG gels show reaction
ar rati o

nnxtur%%%@aéfl?aﬁpG llﬁiﬁémpléra{&tto 05 % 0% V\{!thout the accelWarEt hé%H& drazide. On the other hand, in

ures were i ncubated at 8
the prefénceadTd7 WHT agetia mairgzzie,dhqﬁlmmpfoﬁiw envearediafies GOTRLAS s}(cg»@ in Figure 2, different

protek%gﬁj{i]rﬁ(m rrﬁﬁlar ﬁﬁ&é&ﬁé 1, l?)() 1?% é}@E‘%e(eF%s@d tof!}an forAR®Sst ﬂo.njug’a,tm]m‘d)ddmons Lane 1
an 00 e S |
of the ﬁéglﬁ,e’)@thpvea[ng 44 ‘1_0&% %els4sh%\1r reflﬁlgn tl,ﬁeg ma h a sc(:}!] %Eé%nker Rﬁﬁl ratlo of 1.6:1 with

hour
acetic ﬁﬂﬂiﬂidé @ae 2 of fhe Bihir A0dOUWnE 44 Hotg g@vshpg@amp alpxu]tqﬁtvpté aéqu linker molar

ratio oil'2 g’ 1 ﬁﬂ ﬁcegcony@% ifC !e § oﬂ){@'é %} Q@ houlr QH@MEthﬂc gets B&w&@acﬁﬁdﬁxﬁnes with a
ow reaction m Xt ur ? %{g cub ed with 47 M acetic

scFv: IIQJ@FWOPE@‘M Zcf‘r1 Y“étt feghcdpdmpaide. (35 ¢ L SEL &Y P EAR PG NE

hydrade it €20 VD the h@ﬁnmf&éndmﬁmmgekes fos hohwursdedingriormation (Jegepserved. Lane

5 of ﬂﬁ?é}ngz Oglé Veﬁlcl? Eﬁl 5 g?lg l{?gtrézagnoﬂfnmgturg’s R sz al%oacéEMaﬁﬁa%&ic Géydrazlde without

ane our and 44 hour

o P e G o, e oS, PEEES Ry ] B GO Tommtion of
mterm\MeElﬁhQ Hhu @k e6lae £rfilﬁi§ scFV.I18 the @f&j;eki@aif h@vbifiestiphil $EG linker, the dimer is produced

ermnstrat ed that hydyazide accel erates
ﬂnougenﬁge&me 110% etwesn ﬁé ﬁnkenlaﬁcq Lg

€
rdac actldn-at a 1:3 nol ar
Exampla b :iMono hvdrpxyammpayOEEE Ggntl oS ORIBES io Or oceeded f ast er

[0025§]hs@ﬂr fdRess. ﬁ‘.@l@td pfﬂl\/ﬁgtocﬁsélutﬁmﬁtda&loﬂf)]lf&f ﬁhﬁioﬁb.dl%lliﬁe (10 pl ) is mixed with
out accel era r r hvdrazid
varioys 6WP‘EP§aﬂf 9pe @Ififo )azfn@Jh g) %?’ﬂa % frgxn?‘/l S I’?tCk %o(’l)uﬁ%g thr;g to?%dr(])\slrﬁ\/[facenc ydrazide
stock bdhioR Eiedaetton hiffen Tbt feastibrywtixtes tish ¢ Snaivpetiopvolmie oBgR Hifve different molar
rauosW% %pv Fe® ﬁF Vor %9) e a%e%ﬁ@eff&&@f R4 19 EhAR oH‘G&r@fgaﬂ‘oﬁbf 10000 fhydroxylamine

Wer e evaluated FI G eacti o
30K mq& and Sﬁ%’uﬁé?‘@&lﬁtﬁ({ at ?%) gﬁ%(} Togﬁ%é%%ﬁh e I‘ e w:&ﬁ gnd%vcithout accelerant. The
reactifil Mixhife€ wii inbubbted V28 8@ ridGvelvyatisiprzd ddiffessntfipme fpg)ntK(Q{ﬁE@rﬁﬂﬁ pours) by SDS-
PAG]? égé %:f Y520 08 a0Lak 16@} &@% Ofq 16923¢ thelBRGg &FSBANWS rek3@ively. Lane 4 of the

on nm’xture wt nmM aceti c hydrazi
20 hol¢c REE hroTESs hwre%wnaﬁfthrés Tt SR B gf 5 VR e Bt nydrsic.
Lane %h&“viﬁe S0 SRACH R gamhw eattioh MniBeniditac efvEER yodtag zitid@f 1:3 without
accelggﬁ&agf 620[1; gxbzgﬁchur anIEH4 H{ € 3‘ Qflo feaclz?%n H;B(tl.ﬁer \Agtﬁué Lty @ﬁG ilno}?n) ratio of 1:5 with

e reac n"m X no  acetic
20 miMyetadyderide slemyT SUDKROHBE 278 it hewy Brlosho T &GFHIR TGt vith 2 soFv:PEG molar
ratio @ty wRfoutd aéélcraﬂt-aﬁﬁscoﬁyu fion adBlis 7deslbmuatdd Wpt 208¢ hylrdlide accelerates the
100% of the starting sclgfv pAcF, respectively. SDS-PAGE
anal ysis showed that the higher concentration of
accel erant, the faster the7zonjugation. The
conjugation at a scFv:PEG nolar ratio of 1:2 in the
presence of 80 nmM accelerant is faster than the
conJ ugatl on at a scFv PEG rml ar rat| o of 1:5 vvlthout

S p—

- o ~
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presents the results after 2 h and 9 h of reaction. As
can be seen, all accelerants increase the rate of
w@xoommsd4as mat i on; however, accelerants 1 and 7P(CB/th6/043472

Ty ur. b)), provide the highest yield, wt
éﬁ“mééﬁ g“wa?#hl'%gaﬁ%%vﬁ dbhgobnetinPhreERFHP é?T“B afcsﬁeﬂa’&qu‘fgeded faster than the

reacuoﬁx L2298 atlo@BbthiPES iwilldGt acdbletaout bei ng bound to a
[00254g g%xt%llg yg Itht%rrcala Ueec%%ganon e%ﬁc?ﬁ%llw c}ﬁf I dEf%re%f GOL%SI&@&]Q gil i &Elarierzﬁlt acetic hydrazide

rate of reaction wt
(5 mMt HemMe$0ome) it P0G PEE a16P hydiprgqmipeyrola gt 4 b dere evaluated (FIG. 4).

The reacBB@&&&st el m&l&%aﬁlwbt LdnS 1UREHe Ik B€ort Hidturet with 5 mM acetic hydrazide
(scFv: 3%?5%{} an{lci gxo al;rglgls 0 ar ra ?? %h?ﬁq sﬁoe s%er}ea%&o% rfn%:[lre with 20 mM acetic

S oOn
hydrazite @pﬁws@éstRE@nsonghydmmg:esmlﬁ ritioght:2) ot BVt Facfign mixure with 80 M

acetic %ﬁ@@&&q 36 R P@@'h%ﬁ@ﬁyd{%& 18hiekd ﬂﬁaﬁr)fatﬁk)lfll :b). Lide i BRWaE reddtidn mixture with

nthe s | rit ury f o 200
no ace?c}ﬁygragﬁep('sqF(\f 3(5 *{g’%ge{nﬁ)&o f;}?ﬂb Elargﬂne lgr ratio og'ﬁ gé E,anef %%V#%n% 7 th?w 10%, 20%,
and 100ubdfitieatartiop scFvipat m¢ssecmatyd SPHPLAE vabplls sloaed Brishehighsy concentration of

acceleljglﬁrtﬁé ﬂ%té}rtfe clazﬁﬁﬁgmﬁ Tﬂ%g%&gﬁcﬁtﬁg soRY-PEE LBheRELor1117 ih MElpfesence of 80 mM
entire

acceleqa@as&estesﬁlarmhww@umwfgr%malﬂaaws&rﬁ&“%oawbeﬁcgefﬁaaf an
2 zipFommtionconpr i si ng a

[00255h Xk%gt ﬁAOQ%QWJM%E%CEM ]l@ﬁl% le@rnﬁ:'ﬂ nﬁﬁln@%lédﬁg soldii®ibuffered to a

onsi’s unctional aromatic am.nes,
pH Ofék%la

,nzésea@rqf @%ﬂslpnglgg (20 70 ?jfgn%ﬂ?ﬁg} Ay S EaH qulgtminﬂré to determine the effect of
accelefaftl i@ty BYthSiate Wad 1R oxivdd EfrRition e FIRY10@))dTHRZccelprents that were tested in this

model reac%%%feedpr{g Qeﬁ] n% ﬁ% ﬂ){gb‘% uz?hq& Q@E 12 tta'k{}xgﬁo(?r( the *‘B%\%ﬁk!l m!-xﬁneaéng )Qxalyzed by high-

roa

performagio bigejd ch@wog%hapf@{afﬁ hé b, HRef & Tpgiditn aty ft?é‘i}i‘d’f thé(eﬁwples the ketone
peak a@goﬂmwe, WaG(cmHH}ed Nb"the%ne@ﬁﬂc mban?a at DB® nih@@i6g IUYVis spectoscopy. FIG. 11

presengrt?ée S a?t Z(I;I ané &]11 c:)lfre on fs can be sgen a?lnpcgfé\g&s 1‘1:19[@3! ﬂhcs}a{égf SKikne formation;

etone nol e
howevgn Iagpplerpmtsp Hend B(shofiyan Fl@g‘e tlp(bh pm\r};(ig the dighgst ml‘él"fﬁh fccelerant 1 providing the
mghesmfdeﬂofbvstnﬁelo&@m%ﬁ&d uﬁ&ﬁwlm&it bging Bovdd @{Tﬁtphrﬁculﬁemaﬁ@, the activity of the

ety has tructure
accele%‘ﬁo@t)?aﬁﬂn gEPe%ldl Woth tg 005 | égyﬁmn ‘érﬁqlgeulg Ofle %nlg onghe Sta%}flk}" of the hydrazone

intermegi@b.oal kyl ; R i is H an am no protecting group,

[0025%2[%’ s Qnde@%@ﬂat%'egampgp bMREBSdiHSis driR@ héfﬁ]yﬁk ﬁ)@ Illhﬂl@tlve oses only and
an ester rOteCt|ngP%rOU

that V%P%nodﬁﬁétwe% fliapges indight dhsregl Pe sl 10 RRRSPLAT R ieip the art and are
to be inSluded Gléthie Fe epitit ayd petiectfaids §pphmatidntred gpommLod the eppsidsd ¢lrigs. @il publications,
h i ) tl i i rentir all 0ses.

e B Bt e SHUT L BBy e Rt

-S(O kR 4. The reaction mxture of Claim1l, wherein

t he conpound conprising a hydroxylam ne noiety further

conprises a polyner noiety. 5. The reaction m xture of

Caiml1, wherein the conpound conprising a

hydr oxyl ami ne noi ety has the structure: PEG H2 (XXVI 1)

wherein: ' eaeh-i- isa-iifflcBFIn<&ie)Mntly sel ected

fromthe group consisting of al kylene, substituted

al kyl ene, al kenyl ene, substituted al kenyl ene, -0,

-O (al kyl ene or substituted al kyl ene)-, -S-,

-S-(al kyl ene or substituted al kyl ene)-, -S(O k- where

kis 1, 2, or 3, -S(Ok(al kyl ene or substituted

al kylene)-, -C(O-, -C(O-(al kyl ene or substituted

al kylene)-, -C(S)-, -C(S)-(al kyl ene or substituted

al kylene)-, -N(R)-, -NR -(al kylene or substituted

al kylene)-, -C(ONR)-, -CON(R)-(al kyl ene or

substituted al kyl ene)-, -(al kylene or substituted

al kyl ene) NR C(O) O (al kyl ene or substituted al kyl ene) -
-0-CON(R ) -
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(al kyl ene or substituted al kyl ene)-, -CSN(R )-
-CSN(R ) - (al kyl ene or substituted al kyl ene) -

w0 N(omoim(al kyl ene or substituted al kyl ene) - PCT/US2006/043472

-N(R )C(O O (al kyl ene or substi t ut ed
-S(OKN(R ) -, -N(R)C(0)N(R) -

N(rEﬁct)c(ﬁ(tN(e Bonjpriiad d@p{n@cmed @mpSuleSh hﬁomﬁt&&etadeln}bﬁe@net)omound

i ((::(%1 FSn 1% @}M{)& %Eus. Wﬁg %gcelle@&!(tie)cﬁig ﬁol}l(ﬂg &o&&%onmshng of bifunctionat

2 AIQgER{IC amifley] OXAERe ?enzawswn)l C%(PPPI% havifp Bp @llé‘ﬁé%ﬁfwmf%

i ndependent | g, H5 al kyl, or substi t uted al kyl. 6. The
reaction 15” xflure of Claim 1, wherein the accelerant is
a bifuncti o@aTRzar omatic amine. 7. The reaction m xture
of Caiml, wherein the accelerant is an oxoam ne
derivative. 8. A nethod for deri v%tl Zi ngcgn ] No aci d
of Formyla (1J1), the methgd conprisin \H‘lngthe
am ng, ﬁwww\h aw@ gentN pﬁ]/Fd??nﬁu g@%v In the
presence of fan accel €rant, Wherein cf:or mul a (I 1)
corresph?ndsto (ren) V\hereln Ris alkyl, substit d
al kyl woal kwil  ngr substli t ut e cl oa ky RIN\/@
an aﬁ‘if“hoyﬂmr gt'@?ﬂt:\g? @gk‘zﬁ%\{fnr e§emwﬁrco§ N ) PN R

pol ypept| or pol ynucl edtide; afd R2 |s &-I an estern

prateskl RIS a191r19 5!19 selJc@@ fr&n thél Qoﬁ&oﬁ‘s%h% of: H..XJHY e, 8€aryIOF, heteroaryl, L

pol ynucl edt i rein is 1 ent |
sel etk&y Irxra&aﬁnt‘ Pre-al P @oﬂi‘? et Ha%?{% JéﬁC@NH) CONH)-NH,
al kyb0,asi¥t i tuted al kyl, -N(R) 2, -C(OKkR vvhere k
I Sl“hflfreac%on ﬂ{xtu% 1 of C%rp]) M&]ﬂ thgzompgﬁd cor%ging aﬁ(a%t% ketone moiety is an amino

wherein Fornmula (XXVI1) corresponds to: PEG (XXVII)
WHER &1 aPolypplife- | i s a I i nker independently sel ect ed
f rinetehdtion gixapf Consi, shérdigthofonpbilad keneisingsubsitatiake®ok moiety has the
al E{Clh%ze, al kenyl ene, substituted al kenyl ene, -0,

<yl ene or substituted al kylene)-, -S-,

@) -, -S(O k- where
substituted

-S—(al kyl ene or substituted aIFgayI e
kis 1, 2, or 3, -S(Ok(alkyl ene or
al kyl ene) -C(O-, -C(O-(a i
alkylene)-, -C(S)-, -C(S) - (
al kylene)-, -N(R)-, -NR - y
al kylene)-, -C(ONR)- CON(RR ) - (al kyl ene or

substi t ut ed al kyl enek, al Kykene or substituted
al kyl ene) NR C(O) O (al ky ene Io
-0-CON(R ) - (al kyl ene of sulg
-CSN(R ) -, -CSN(R') - (alkylene or substituted

al kyl ene) -, substituted al kyl gWe) -N(R)C(O O,

r substituted al kyl ene) -
stituted al kyl ene) -

whereinN( R )C(O) O(al kyl ene or substit uted al kyl ene) -

%QL % ted M Fgf’%i&?%!’g%%%‘ﬁ cs,}’flloatluaytl ed al kyl ene) -
l\&lp@ @Wmotyctlng ngtpR'eause@}lRth;ax)lypepn Newo}yle_eonde and

@(Z% Q1M ester prpfettihg Mol £5i1), amine 6idRplsibtids; or fofyRucleo@deN=N- ,

gne acé%l% 1r£if_}regldellll\l&r§%lgcteg ;frorélgrbgiogg ﬁo{ﬂselgn% flalogen, élkyl substituted alkyl,
wher éﬂ(ﬁ )t HEO Ec‘é‘le@rkaf’rﬂ 2,083, S&OMNRAd -GF Oaﬁ‘fltsﬁéklbi‘ oup
C O kéadtioR Ghix@ire dFICHaUH € tin&6iA the 8dndRMdicEmBRIng £BydroRN AN ety further
derivat i vef, and conpounds havi ng the foll ow ng
st PTRTH ROV RHEY S n Rx, Ry and R are selected fromthe
grBupeacton gnmep o §lagh 1, vql_w(re,lh-lthe Eompatidyebmprising abydfoxylamine moiety has the
Leadgter oaryl, Lxal kenyl, Lx-al kynyl, Lx-al koxy, and
| ~-al kyl ami ne, where Lx is a bond, C(=O), C(=NH),
C(=NH) -NH and SO| $E% £—The neyhod @fy 9 aim 8,

wherein Ris al kyh

(XXVII)

wherein:
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10. The nethod of daim8, wherein Ris CH3. 11. The

met hod of C aim8, wherein the accel erant has the
wa@tomosame: H N N|+ C(O -Rb, wherein R i s al KpET/US2006/043472

S%Q%t;nt Ut NH NH2, H, and al koxy, 12, The

| émfean% ﬁ‘fdinily sqffsted &P thigrotn Qi alls)g‘en& RgYyted alkylene,
13 aﬁ&@ldiats{nﬁdutafan&wnm@» -Onfatisyleiervr subssituted e ¥sllereRnB-, +Ss(alkylene or
sel erS Fltute%al%qén @S}ka%&e%%ﬁb%‘ik n@( ?kfalkgrﬁfe &M@ﬁ%lﬁne)— -C(O)-,

i denti 14 -
et NS a PSP (KRS ACE SR 1yt Alyesef, NR )
bl f UNRt-(an@Eﬁe oaﬁzﬁmﬁddalkﬁmen,eC(Cﬁ)B(R JFREON@! Haklylorf: oGhigtifried alkylen)-,
s eI elg@(g gnef S&b t?wﬁ[ aﬁk&{éne?)ﬁ'[gggigo ?{lﬂﬁgﬁé br%u@%t@@aﬂ&y?ene) -O CON(R)-

| St fucti onal
S orfaik e A hRsted RIS ECTN R SR M plone ok b en)
NX N Eb-dhfkyledthe sbRikradiicplne i -BRT 30) OARBREIC(D)DHlkylene or substituted

accel e J
o alenn s OpR o AT, AL BN e S of by ateyinc),
g ro upr(k’m@)m )- n@l(&ﬁs(omaamm e CEFNe SRIM RN GRIN-N=,
C@( Si I\Q=I\Brlnd -IC( & (ﬂ)-NW Wire @udh R1 § inddfaienBiH) aldylndr substituted

C|a|m8 erein the nol ecul ar wei ght of the PEG group
i s b‘"@f}i}veen about 1,000 Da and about 40,000 Da. 9:

6.  THSe mhogibilixsde of Glintl, Shereinhescedlanent he bifimetion ameptiy apige.

7. C Rl x%gcttl@rgm‘%ﬁerbf ERS 1, GRE&E 'ﬁie ;Q:f:eleF Ok 1T Sodnin®\ddivative.

aqueous sol ution at about

8. néﬁt%g]épdéqr d@wé’?zmggn argmcéarcglo \gl éﬁ,{rﬁ%m%t drd:o?lgnsglg n(%ntaci%né (t]he amino acid
Wivlifh 2 kdagent @@g@ita (XX VIBoH therpresecXpfdn a)celerant aghgwmuigrmula (III) corresponds to:
solution at a pH between about 4 tagabout 10. 21. The
met hod of Claim8, wherein theRal aj ratio of amno
acid to the reagent of Forala XXV a{IS sel ect ed
fromthe group of about 1:2; 1.5:1; 1.5:2; 2:1,

1:1.55 2:1.5; fand 1.5 to 2. e net hod of CIa|m8,

of Caim8, wherein theHderilvati zed am no acid

conprises at |east one oxi n€©containing anmino acid

having the structure of Fornghp (XI-A): (X -A)

wherein: Ris H, alkyl, substituted al kyl, cycl oal kyl,
wherei  substituted cycl oal kyI Ri is H an amno

priotsakyl] sapstigued digyl, aydealkyl, manﬁsntote‘aeyicuallqpbm ypepti de, or

pok y1plLI| GhLEQkb gﬁtectﬂg grmﬁzreéu? algﬂo a@p p&ﬁ;eﬁfde Q)f A1R6d1dond:; and

group,’ resin, am no acid, g leatid
p ORI 01 28 6157 BE9teCHE B1O8S, F?Sl%é&lﬁwﬁea ﬂ’%lyﬁeﬁtéﬁ&p"éﬁ?%‘ﬁf fafydes
S ekRediedc K, @rmdepadegilyodpctaidnsi st graug cafistidg of thhaggen, alkyl, substituted alkyl,

al ky | Subsioh RMEEE AL KY or 3, coN®?),, -OR’, and -S(O)R”,

wherein Formula (XX VII) corresponds to:

PEG —L—0 —NH,

XxXvID

wherein:

each L is a linker independently selected from the group consisting of alkylene, substituted alkylene,
alkenylene, substituted alkenylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S~(alkylene or
substituted alkylene)-, -S(O),- where k is 1, 2, or 3, -S(O)(alkylene or substituted alkylene)-, -C(O)-,
-C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted alkylene)-, N(R")-,
-NR’-(alkylene or substituted alkylene)-, -C(O)N(R’)-, -CON(R”)-(alkylene or substituted alkylene)-,
~(alkylene or substituted alkylene)NR’C(0)O-(alkylene or substituted alkylene)-, -0-CON(R)-
(alkylene or substituted alkylene)-, -CSN(R)-, -CSN(R")-(alkylene or substituted alkylene)-,
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10.
11.

12.
13.

14.
15.

16.
17.

18.

-N(R) 2, -CCOKR where kis 1, 2, or 3, -C(ONR)
2, -OR, and -S(OkR, R5is L-X, where X is a PEG

w@p@7i54488 opti onal , and when present is a |i nkBE€T/US2006/043472

sel eggedf Lom-the group consisting of al kyl ene, '
sub s‘i\"ﬂ%’mrcé@ﬁ‘ﬁ?‘!?ﬂ %lgsg’cuteg Flk@m}-,e-ﬁgl” (a)gg,t-lﬂﬁ%pgao-(alkylene or substituted
a: t&dmwﬁeﬁé‘)e rSOXNR)=, HRACEYN@NE MR )SUDS R (bifkyche or substituted alkylene)-,
2N S NS0 Bk K Y hERE Q! SIS T EMHEE MR-, -CR7Y=N-N=
al ky ng‘%@),N(l?g(Sﬁl}()_%(%]‘gi}z SR %k‘?ﬁ G BANR)-, CR) N

- S( O%’h’rWl"ébeC@")z‘N@ SR 1ptvigre gqtck%’ Jélapéyp_er’xder_lt@(}bywl, or substituted

-C(meQ;ailldéy: ene or substituted al kylene)-, -C(S)-,
-C(S)-(a ene qr bst.jtuted al. o - .
) %ﬁerznp §F$€§1F%’%és se(:o]?cteg ﬁgrél%hle &?%ca)n%%né%%tgne ct_1cfna1 am(-ng{u) antines, oxoamine

- C( GJenifatves, and conDymR Baviggthkfpllesies sgrctdesbst i t ut ed

al kyl ene)-, gCSN(R )-, -CSN(R )-(al kyl ene or
substituted ﬁ kyl ene)-, -N(R )CO (al kyl ene or

subst i t ut ®avairkyl ene)-, -N(R)C(O O, -S(OKNR)-,
-N(R)C(ONR)-, -MR)XS)N(R)-, -NR)S(0
k(Njggg-N;\'l:\I(R&N:)-C(R):I\I-, -C(R)=N-N(R )

- = , 1 (R )H2-N=N-¢ and - )2-\%@NF€-,
wher e Bch \lﬁ'ﬂ\lsHLNﬁ'&*@ﬁenﬁgﬁml/y g~ aREyHeN’F\E)\' (F)
substftutedHal kyl . 28 The &erivati%ed ani Ro acid of
G aim23. 25. The derivatized amno acid of Caim

wherei niit he, am Mo agid is Hncorporajed i fto a A
t her agEutlli ¢ piit & ﬁ%t MTKFTE\a Hﬁéﬁ’mg&r\ ofNT e g DwgR,

hor none Stpergene’ fami1y.©26. TheOderivat{Zed amno -

ﬁ%#grﬁ%g%x’gm . cﬁ% 6%? I”s%ér%‘!egg ft@n[x e %Jagp Joﬁs%‘ﬁﬁgQQ%ll—E L,PJIIQ,’E, %L—ﬁ}yli, Bheteroaryl, L,-
alkenyl, L,-alkynyl, L,-alkoxy, and L,-alkylamine, where L, is a bond, C(=0), C(=NH), C(=NH)-NH
and SO, SO,.

The method of Claim 8, wherein R is alkyl.

The method of Claim 8, wherein R is CHs.

The method of Claim 8, wherein the accelerant has the structure: H,N-NH-C(O)-Ry, wherein Ry is alkyl,
substituted alkyl, NH-NH,, H, and alkoxy.

The method of Claim 11, wherein Ry, is alkyl or alkoxy.

The method of Claim 8, wherein the accelerant is selected from the group consisting of the compounds
identified as 6, 7, 8, 10, and 20 of Figure 5.

The method of Claim 8, wherein the accelerant is a bifunctional aromatic amine.

The method of Claim 14, wherein the bifunctional aromatic amine is selected from the group consisting of:

Bifuctional aromatic amines:
H H
OH C(sxq @[NH2 COOH CEN\ C[N\
~
NH, NH, NH, NH, NH, N
NH NH N \Hz
SN N2 N2 Ny MH2 3 H o HN N
L, OO O ix 0 mndh gty
N”NH;  NT ONH, NH, 1R N4 N
2

H,N._O
0
Z N, HoN
The method of Claim 8, wherein the accelerant is an oxoamine derivative.
The method of Claim 16, wherein the oxoamine is selected from the group consisting of:
Oxoamine derivatives:

(o] H 0 H ?

Me/N\O’H Me/N\Olme Me’N‘O’Et Me,N\O,Bn Me’N\O/u\ Me” 07 "NH, Me” O H

The method of Claim 8, wherein the molecular weight of the PEG group is between about 1,000 Da and
about 40,000 Da.
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WO

19;

20.

21.

22.

23.

wherein:

24.
25.

26.

2007/056448 PCT/US2006/043472

aqueous solution at about room temperature.

The method of Claim 8, wherein the amino acid is contacted with the reagent of Formula (XXVII) in
aqueous solution at a pH between about 4 to about 10.

The method of Claim 8, wherein the molar ratio of amino acid to the reagent of Formula (XXVII) is
selected from the group of about 1:2; 1:1; 1.5:1; 1.5:2; 2:1; 1:1.5; 2:1.5; and 1.5 to 2.

The method of Claim 8, wherein the amino acid of Formula (III) has been incorporated incorporated site-
specifically during the in vivo translation of a polypeptide.

The method of Claim 8, wherein the derivatized amino acid comprises at least one oxime containing amino

acid having the structure of Formula (XI-A):

(XI-A)

R is H, alkyl, substituted alkyl, cycloalkyl, or substituted cycloalkyl;

R, is H, an amino protecting group, resin, amino acid, polypeptide, or polynucleotide; and

R, is OH, an ester protecting group, resin, amino acid, polypeptide, or polynucleotide;

wherein each R, is independently selected from the group consisting of H, halogen, alkyl, substituted alkyl,

2N(R),, -C(O)R’* where k is 1, 2, or 3, -C(O)N(R”),, -OR’, and -S(O):R’,

Rsis L-X, where
X is a PEG; and
L is optional, and when present is a linker selected from the group consisting of alkylene, substituted
alkylene, alkenylene, substituted alkenylene, -O-, -O-(alkylene or substituted alkylene)-, -S-, -S-
(alkylene or substituted alkylene)-, -S(O),- where kis 1, 2, or 3, -S(O)(alkylene or substituted
alkylene)-, -C(O)-, -C(O)-(alkylene or substituted alkylene)-, -C(S)-, -C(S)-(alkylene or substituted
alkylene)-, N(R)-, -NR’~(alkylene or substituted alkylene)-, -C(O)N(R’)-, -CON(R’)-(alkylene or
substituted alkylene)-, -CSN(R’)-, -CSN(R”)-(alkylene or substituted alkylene)-, -N(R")CO-(alkylene
or substituted alkylene)-, -N(R")C(O)O-, —S(O)QN(R’)-, -N(R’)C(O)NR’)-, -N(R")C(S)N(R")-,
NR)S(0)N(R)-, -N(R*)-N=, -C(R”)=N-, -C(R’)=N-N(R’)-, -C(R’)=N-N=, -C(R");-N=N-, and
-C(R*),-N(R”)-N(R")-, where each R’ is independently H, alkyl, or substituted alkyl.

The derivatized amino acid of Claim 23.

The derivatized amino acid of Claim 24, wherein the amino acid is incorporated into a therapeutic protein

that is a member of the growth hormone supergene family.

The derivatized amino acid of Claim 25, wherein the therapeutic protein is human growth hormone.
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