PCLYMER DERI VATI VES CROSS- REFERENCE TO
RELATEDAPPLI CATI ONS [01] This application clainms the

woemsfoss72of priority to U S. Provisional Applieariusmo4/033271
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No. 60/510, 169 entitled POLYMER DERI VATI VES which is

i ncorporated by reference herein in its entirety.
BACKGROUND OF THE | NVENTION Field of the Invention
[02] This invention relates to derivatives of

hydr ophi |l i ¢ conpounds and pol yners that contain azide
or al kyne noieties, nethods for their synthesis, and
nmet hods for their use in nodifying the characteristics
and properties of nolecul es. Background [ 03] Coval ent
attachnent of the hy (et hyl ene

gl ycol ), abbrevi at ed#%vMEsRamEmmﬂﬁsl,ncr easi ng
wat er solubility and bioavallab|I|ty and extendi ng the

circul ati on ncpggq{Ef‘EﬁE Qi&gﬁﬁ%‘% i)‘[‘L‘ngTmNs

nol ecul es pro elns
pdPtli cul arly HMr@ph@bpmclﬁmsemeasﬁt BBt $0 Ué‘eﬁrousmdal

eﬁéﬁ%ll%%t%%lﬂo 55]/5 W?&{ﬂ‘t"ﬁec{ f’(ﬁe%]g]tlil ubl IQIR}A’IfIJg%b Wwhich is incorporated by

her' app s wher
birefemmpaliardn id itsyentitedck of toxicity, and | ack of
I mmunogenicity are of inportance. In order to maxim ze

the desired prope cul ar

wei ght and hydr at :ht()qh&gf;%t()lg)w EﬁEE&%W

pci}lﬁ%%&egﬁgnq %d to the biologically active m)I ecul e
ntly high to inpart the advantageous

cliezjact eri st i awistifinGah te¥at@36 BGivalive ofhyidopRiHe BRPYIRE and

attachment, such as increased water solubility and

ciRobest ﬁhﬁfgcowamfame@é alkifpq eletirsmethrds fardhsir synihags iapdjmethods for
{ FeibhBE b B cﬁeﬂ&ct&ﬁﬁ@s"ﬁtnd PRAERHE Gt mdBhles PEC

derivatives are requent ogi cal ly
aqgkx Jimlecul es through reactive chenlca
ities, such as |lysine, cysteine and

h| [63]i di ne r esiCbugient atth]@man &T1tIhg HyidEopailid p@@ﬁi@pmsatemy@ne glycol),
nmoi eties. Proteins and other nol ecul es often

| idhbrewigied BEGe s agnethodpfiingeasing tWéger W‘é?lll‘alﬁp‘éb@@a‘faﬂ%llvﬁﬁ@
ate‘kﬁﬁﬁﬁlﬂg e-cirEh1hE tn‘ﬁé"@f Iﬁdnty%l %&lv‘é ﬂmlgules including proteins,

fornodification via ymer  at hrent
s ingpliidep.cead partionlarly hb’dr‘ml‘leblt: @rrolebuhsjl REG h%ssrhéeramssd extensively in

nﬁ)%g %El}flc{ilg fon Kgﬁﬁe gl lrg]gl]a otfs altna % Ll Cer? !ao {cgt?oléls gv%%rg\ém%wahblllty,
oflagalf yoxiditycdiali ok dof (tmmumkge?em?re ‘vjﬁmlﬁjot'taﬁceom @der to maximize the

bi ol.ogi cal | cule often le

siGHF pEchrpcs gﬁﬁﬁ% thm oAl malrgHa Beigh ang Bdrgonstag SdfredHC
aGiyviek ¥r filyh&€ aeRhod® 1Hslbibiedly active molecule must be sufficiently high to

impart the advantageous characteristics typically associated with PEG polymer attachment,

such as increased water solubility and circulating half life, while not adversely impacting the
bioactivity of the parent molecule.

[04] PEG derivatives are frequently linked to biologically active molecules
through reactive chemical functionalities, such as lysine, cysteine and histidine residues, the
N-terminus and carbohydrate moieties. Proteins and other molecules often have a limited

number of reactive sites available for polymer attachment. Often, the sites most suitable for



nol ecule. R Cark et al., (19961 J Biol. Chem
271:21969-21977. To form conjugates having sufficient

woabosmes72nol ecul ar wei ght for inparting the deBCTa82004/033271
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advantages to a target nolecule, prior art approaches

have typically involved random attachnent of nunerous

pol ymer arns to the nol ecule, thereby increasing the

risk of a reduction or even total loss in bioactivity
OfnodiiRatRANE Yolyidr@gathehend B} a Reaigichnt ol id RSepkdtdindied, BAd are
the loci_ for attachment of PEG derivatjves to proteins
aneceaript fat ielgntinp affike Gielogieal acvist ofifbe weleculpr A8 aresylt, indiscriminate
| BEACHALRGE FOFREERainlo%ubiteh iR std b PUSIRAMPRGES ndfecule often
al pha-amn ave the gener a re

HE2dsids- t@lﬂlR}gmfﬁﬁ(ﬂrbdum @lepdneotaiiase ofibiblegigal(ddd Nty ()f th)é paineer-

S el B o Mgy ok Gt T o2 o form

C aéhphlgateﬁ ﬁﬁﬁ@sﬁfﬁcﬁ‘&lt pelymel( bl weidfor impavhg rtl%_l_(llqeiéﬁed advantages

subscr|€ 'n" can equal hundreds or thousands
f ERyiHEERt mplege pEpR aébppﬁgpaq:be& Saveiynicaibniny elyed rapdons pitashment of

fp %ﬁmggr [ gr}?é? a&hsq% @&Je \515&%@9&3&9{%% L&CJFEE&L{C%H or even

Ves. e case o
amtaiéosambiOdcysityrm‘thdmmmechstes an --NH2 noiety in the

BBl on b Nt o S oS R PRI G s o
basoteinspkt dibthted bpfhetpheiak strictureh @rdtéind, (ihcﬁfdlﬂgr @b @hés, are built of

derivati zation with PEG has been directed t
o SHUS PRIHE PR alibipiating agils, Which fayethp E%’Frfal ﬁ*&lqnﬁé HN--CHR--

e fre NS -
Bk M B0 Y] A6 AU R8I0k o e

A@\Q&Hﬁ@ﬂ am&ha}qe@ttanmm amd\t@lfman atvided plhges, Engh c@éequgesented as --
PEG t
R"%%ﬂ'h-fin ere t%? algbscrlr]i)@e‘ can eélrugl ruﬁgr%dil %’{eéoué%thdﬁ oE[‘he

e CO
b ﬁagmait defe@éhtéddﬂyd?) tanVce)hMma‘Hﬁcftgletsh& fof preteimbiompieblsactivity and for

| ysi pe resjduyes present on the surfaces of proteins.
ﬁ?%g@ﬁﬁ gggé 1gﬁvﬁrcant limtation in instances

Wiggie a | ysi ngyrl@shsléian the chsBs th&athinb AciRRifRI Mere exists an -NH,

activity, existing in an enzyne active site for

emw@{ ia thegapsijog R@alslels agielhas in theyalphreposision dithe epbilops-MH, is free for
a@tldnrﬁn Q:bl?cfn!l m) a%l J{ﬁ %‘g@ of‘eﬂe ?ﬁfm ﬁ1h %ef?ir tp?cl)tgm Fl‘lVlgltlzatlon

o oglca
b lwntﬂ iPEg‘r l&s bees dirp&ed to/éleﬁe@nmilfgi PBGdleagatives £0r mm:hmbmb the epsilon --

I|c n of existing nethods f of ei .
pRemetsto s e eSifues RS it PobBhelshe (ivaehagg Derivatives for
UnAesicE EREGISARN 8%t dr Mblecial HhERbHBSCAIIBER003)3P. 1-1PSPhese PEG
desired. Histidine contains a reactive i mno nolety

r éﬁﬁ"’é@@ﬁtag Havethe cammpai) linyitagionnpoyyever, thay thepmﬁylot be installed

?g«g%c‘lﬁ%lil %{ﬁ&lﬁ;taﬁlaf.tén fur ﬁ{erdﬂ's ?}}g;,lr%?‘%éelh%g &)res% nt 0 ?ljaﬁeg of proteins.

affhis oarelesi acbigmyfinant limgitdtien insingtafices evhsrd o Insioke sekidue is important to protein
activity, existing in an enzyme active site for example, or in cases where a lysine residue
plays a role in mediating the interaction of the protein with other biological molecules, as in
the case of receptor binding sites.

[07] A second and equally important complication of existing methods for

protein PEGylation is that the PEG derivatives can undergo undesired side reactions with
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group, represented structurally as -SH. In sone
i nstances, the PEG derivatives directed at the epsilon

wo 20050ap720f | ysine al so react with cystei ne, hPeriuszewe/033271

or other residues. This can create conplex m xtures of
PEG deri vati zed bioactive nol ecul es and ri sks

destroying the activity of the bioactive nol ecul e

being targeted. It would be desirable to devel op PEG
o‘é?lfhiﬁatoﬂvé&lam thase q@elrewh Hiskidieoinezhs o eactive QRRb ndidy QeﬁrQsented

Ie site within the protein that
vvou tHﬁﬁlgen gﬁﬂ %rf‘éactfve%g’a@i?a‘ﬁlwlﬂi’gep ongrdHpgan also react
muithe--REG-p cslmm&rysthe Qidt kRiR o aetaif

ifi S 0 n_the protei nasurfgagg&e t%l"tl%bgzr‘rsafre?ﬁulﬂlydryl

specific sit

v%?‘fp’ trersseTies simeruiste as Stap Iesonfegiggtarions, slttREG deriviatives directed at
| thsdpaBor eRHY r e art. has

beer%ja di r ect egl%ﬁ%\?\g?gﬁétaﬂ% %Q\L/tgylg{)%‘rvg{efneo IStéAﬂq’i“i Q/rélﬂéeﬂreﬁ’éé‘es This
(@R EfERE Somplgx midwregreef RiGhderivatizetbbiagdtise slottRuled A d ks degtroymg

di d the N U
Elﬁakfdcﬂﬂl%ﬂqgféﬁ%fi B&Egimoféﬁ@t llygljlng rg%gd tét gey@B]dtbg :q]énsnglfl)lsé to develop PEG
Demvamts thgpefnit a deddat Relc R&aY hﬂilb @@be 1n{¥§!ﬂc@& at]\g)glr%(felﬁlf% within

neer 2003, eine re
r & dﬁa? gvé) C@C@eﬂl egﬁl{l%thg éPl@égYWplmgnf@nb hemsterRES polgmers to
dife Hisaotied Mslettié NYpifcitd &£ 8 %f@?#tsag'gce%ﬁ Heﬂ)@g} \ygggeﬁned and

t echni ques known 1n the art, he Tesul
Q{ﬂdFFﬁl?lfryl noi ety can be react ed with PEG der| vatlves
t bear thj Lve functional
d;?gr oach is cr%lrcrlg{illgggotlé%m ﬁegb@\eiserco silq?gﬁlﬂﬂh‘{)f g thert has been

Fimqf@dgmrﬂcblm drﬁ'eleplﬁe‘neefdétilvﬁﬁéﬁ @Y refifefidRh£ Mad SR} nglﬁg §c1d side
ng and stability of the resu

%1 gi:‘gg' ‘%ﬁ Iﬁgsrgé”?er 8%4]1“&“51 the Qb %ermlam dUSoP#aNe 6a6lﬁé3hs

t‘RDly atiiylead Glgcopafd T0FvaRles FON&ELY R L,
i gactive nol ecul es that enab es t e }géon &tarMOIeC‘llar

%]bqepﬂ% Catrlogd03,ppnbi & Prdeive lrgsm San be ihl?redtné@h%l-délectwely
1wk the atible.wth .
gnaaorng o RGBS kP8GR IER wRe S iy o
9 art.md dre reswdtiriodiak stﬁlﬂiydz’g/l oAbty @ﬁxﬁ?@&a@té’%ﬁ@bF(Z} dfeH%?x@es that
e seen Troma Sa In
ﬁ’lfo?%@ac{l ive fu[l glrolmql I%E%MBS is\aRprogeidis pmphqqﬁdngxh@gcr, in that the
ld'a'mhicﬂmﬁ d ﬁﬁd’e salfiyash F}%F}S chf c&'ﬂﬁhékéjtﬁe «%H)?%sg%n Otfo{dl;]ng and stability

(F}.rote|rl]s in part|CU he -- nolre
)ﬂ}ﬁ Siiza t}ﬂﬁ RgfeiRe Thuss ltd‘@u]@ﬁaﬁ @psamlde t(hh}lve aﬁidamneﬁtybdﬁcfb a chemical

fuh@iof M B QIS | o
thei ? nt hesi ?ﬁs(ggﬂ tﬁ?ééeem%?r{fg E%b?%(%ﬁ%geieﬁ Y%Cqup é’§e Or more
REG pplYlﬁ@'S b be eioteitt While simeltsndojstg beih@ cohiphitileyeiktsi.aNFot engaging

ih NBdL | ong | n aqueous

e %ﬁf&?%eﬂga&%sc i sty St b epicanhneionel gowpstypically

foundgn gtosdihse | i nkages, but are subjectto hydrolysis

[Hgforethe i nkage i s forned, which neans that the
active gr o [Ohs) Sleﬁéfr‘PEG seiipg of the ariayartyef these derivatives that

haveleh daleRped R Q&a%hﬁlgﬁ tmts?derhhgﬁg oPSro? t1r}saic1:1 p% 1cul§r rt'ﬂ%e -- NH,

are somewhat toxi
moiety on the lysine amino amd side chain and the —~SH moiety on the cysteine side chain,

have proven problematic in their synthesis and use. Some form unstable linkages with the
protein that are subject to hydrolysis and therefore do not last very long in aqueous

environments, such as in the blood stream. Some form more stable linkages, but are subject

3
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and are therefore less suitable for use in vivo. Sone
are too slowto react to be practically useful. Sone

woesoslossizn a | oss of protein activity by attachRCngstm4/033271

sites responsible for the protein's activity. Sone are
not specific in the sites to which they will attach,
which can also result in a loss of desirable activity
and in a lack of reproducibility of results. In order

t @ BRI ERR b 1e Ghiddet 2NERHed SR BERE it hb réieeid ngb%n the PEG
proteins with poly(ethylene glycol) noieties,

dé?riv\?ﬁ‘t‘q eysberBasEvERte e bt Bt edndhe aipchednSomeratpmewhat toxic
S g?(gare thyreﬁn e fod ﬁﬂlﬁh ?Q@e 1419\;%')/'0 %%mtell?et 5 gl%firtto react C}o be practically

ective oretl &S B “horedy
S uwﬁddﬁma(resug in a ldsSof pRatedndctiGitd by at%ﬂihg tolsies &sp(mmble for the
cl earl, . n the art. for PEG der,l. ive [
RO LAy R S TS D e €U ORIy PRch can also
C edshIER UPRDf HEXirhIfl@6dtivee 288 i ¥ RLY of Rplo@fidibifitydTh&ults. In order to
chem cal bonds. [10] Recently, an entirely new

t BXHIngIcdbs chaHengreaspiciated Witk slodifyiag prrignveithpelistiyicad glycol)
WaofeRleX PR d§ uw& RYEHERITRBHN ¢ gzt a}ehl%?,!e s{z'bfe%gl ORSS. Patent

assocl ate Site-specl |c Ifica
p 6;60%49‘8& or ﬁgercact sat@tway withvhivbnpatiendtrsmblawndestad nurdgddeg.g., U.S.

%)tﬁ%l ng{) ggés ?H%rF (iag ygagll}e%d nrgt%g Iélg %I){E’E%réd%lr\]fgti\@s t%ﬁrﬁ chemically
etneﬁ lin phykidd@ithl enSEd)rﬁﬁ&ﬁs wfi ceﬂﬁﬁ'@@l@io reil sdlfively kafoatsible
%gchr?nyces cerevisiae (S. cerevisiae) (e.g., J. Chin

ghegyical bagds.ence 301: 964-7 (2003)), mhlch has enabl ed
t P i ncor por agd.efiyoin é}ﬁﬂg@%g@v'ntu%hl%gg Plct te Ui ces h 3 been

acids to protelns In vivo am no acl
wiepprtaslowbich pteanises & qvepdoys roaly Qj'rthdghmitaj'@ns: asisociated with 31te-spec1ﬁc

[ e ——
gl;?mﬂmhamednmy mﬂhﬁ{ﬁﬁﬁ&gb%&\ﬂéc,?@@md L QE) Q@lztﬁ@eﬁgj L. Wané, etal.,

| n t | |e|ty|nt0pr0e|n3|n
cHop ﬁag%\% Zé%‘g%grﬂﬁ ha%%ﬁ SRy 9t8) SEIcBr xR Coryiisn (S FAyisiae)
Ugsl O@Q thih 3t arekhede |3@H964 9886035), gvhlch‘:lray\énagéh %eQLccﬁ‘f)oratlon of non-

Journal of the American Chem cal Society
12@11e%ﬂ5 egodett angingycidshiorprotginPin @o. Sk huinber of (0 @@n,o acids with

W Ch
PR by skana vl dar oS huaBE psonmbify {6k and
angqh isofneHzab® anGab Bkht?jsz keto262) acclj@;l ﬁmﬂ glﬁmﬂated imikﬂbalclds have been
These st ave nstrated that it.is possible to
SBEREPFA Fﬁfe &H@Y wlﬁﬂ&gﬁ RRktY Jofn @EPteiRi e ol and in yeast in response
f 1NBd A boddh OTRG, usﬁg(iﬁls@ﬁeﬂ%d&(%? GEOURS T awdcﬁﬁlesiﬁ , (2002),
nmoi eties, that are not found in Eagtelns hat are

ML@MEM@MMM%M 9023 nBIW Jfldms P Guieliultz,
|
PP EOTRD L ORPP T ) GREED A0 ks Cldiaes of

cAmatiexi9: 11020cAHL4: 4nd1N].. Whaeg,aP| Gt §chibz,i(2000), ihemt €omm., 1-10.
n?ﬁ]e'sogsehr}(%gsl h%%cla ldé/monstcr:agedc{3 Haa?‘ nrrllsnp%sggle (iio selec%xvely and routinely introduce

chemical functional groups, such as alkyne groups and azide moieties, that are not found in

proteins, that are chemically inert to all of the functional groups found in the 20 common,

genetically-encoded amino acids and that react efficiently and selectively to form stable

covalent linkages.
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proteins permts the introduction of chem ca
functional groups that could provide val uabl e

wabhbvwsroastei ves to the naturall y-occurring funct PONAIS2004/033271

groups, such as the epsilon - NH2 of |ysine, the

sul fhydryl - SH of cysteine, the imno group of

hi stidine, etc. Certain chem cal functional groups are
known to be inert to the functional groups found in

t f14] 20 conmmDTheg®ie) iodadotyorarmRHEnARhIRCen@6dddntIsd acids into
react cleanly and efficiently to form stable Iinkages.
APOHFENS &ﬁ'amﬁé%ét ipiredrstion fispsmigeb fungtionshereupsdhat cRigwrovige valuable
t DR rPfilesttd téPRFDG-RelkihS BER b %ilougé/, chaad ¥d dpQffon -NH, of lysine
reaction in aqueols conditions I n the presencg of a ’
ctie atl§lyideyl abid eheystsinecthp primo g8am, ofdhisgidine,Tade. NO&tairethealical

2 . Ch 67:.3057-3064; d, ,Rost oyt ,
S iReha i Bips MG R 5 By gy 5B5B BGEH 520 common,

| gdneteligien@dadarinb deidsmit 3act tleily andefatiently 16 f6rithll€linkages.
f r,ex%ﬂgke one is _able to incorporate a functional
g Gdpandicetyleae Ry LxIeryRlRete kaoyvminithiet togwrenag @ Hpisgen [3+2]

CYcRANNibiEredGiod $h adb¥Slls Q¥ irigh O RS Igr Ak d cF%B{}\%@itaﬁl%grﬁt of copper.

but that also reacts snoothly and ‘efficient
ades yigeermenictaly (20902) OraxCheny 67:3637d30640mdpRosderdsey, et al., (2002)

I Ve | ] of the acetylene nmoiety, .

( BREE Pt £ oS By Sl n R iR eT g ot

t $tmcpre Sereanmé, oné ablens mmras\ﬁ g,lmha}qam groap dlﬁﬂﬁd:ﬁémically inert
Soé%qlngeggsgahﬁ%gg:% I %}H%nagﬂa,[ L2 W&i IgroSBstr fofupfgirntprotgi?ls, but that also

| RbEOSRSINIP Bn AN ORI 5L IheSGAY %ﬂfoﬁﬁiar&?clg%cﬂ-tﬁ)g product.

into protein structures, there has been no eff
depertaplypmtheeiseneg of the goatyiigne meoietss Hisaizlde ranainsecdiemically inert and
Lelent | ] Y W L) ney. chem.cal .
Ll s A AR LAt W DR GRS gonciions
afg] f or new PEGElckbe kv hisidiwdodel @abmpasirions end aethbéyfef iht $ntroduction

associated wth G pol rs (i.e., increased
e e oAl PrdtFin S T et no effrt o
| A57elop BB detivatived it abd\@batie QY ted6rirll ZRLitlySak %géciﬁé%hg/ with the
and versatility for use in the nodification o

pest diemicalfunetiopalities.e Argprdinglygthereds 3 nerdrin thetartfesnewTREG

i /| i ] ..[13 -
A N T —
! stabslgyrendbimdbioldle aehdigyinisheddrneruns génidity butaligp provilietgn@iter selectively
S RSl SR SR B BB S St

Wi tebeprésaimtdevenfionsful filadbisandatify nssdks bl € conpounds or
pol ymers. I n one enbodi nent the conpounds or polyners
i nclude but are not limted to nucleic acid nol ecul es,

pasypept i des,siNiRiAed dIOFRUPISERIORC! YMers, and

| i near, branched or multiarned conpounds or polyners.
I A4knot her enfbodivertivn rrévideso insvere embolindes, bHwhter-soluble compound

AL R ol 4k | ene oxi es%, ol y(oxyet hyl at ed
L I e
may be selected from a wide range of suitable water soluble compounds or polymers. In one
embodiment the compounds or polymers include but are not limited to nucleic acid
molecules, polypeptides, charged compounds or polymers, and linear, branched or multi-

armed compounds or polymers. In another embodiment the polymer includes but is not
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sonme enbodi nents, the polyner includes but is not
limted to poly(ethylene glycol), poly(propyl ene

wqhyseB3i727 pol y(oxyet hyl ated gl ycerol), PCT/US2004/033271

pol y(oxyet hyl ated sorbitol), poly(oxyethylated

gl ucose), and poly(vinyl alcohol). The water-soluble
compounds of the invention can be, for exanple, a
pol ymer such as pol y(ethyl ene glycol)azide in which

t lmitazto gelytabiydiny okisles), oy @rydthylattd peIhss), @hdm;t(bnéﬁﬁle a&ohols) In
poI ner gackb E Al ternati vel t he azi de_ noi

e dRER. it peleneantgoesiut iy Herebiearbinty e sbcod,
%dly@fopyl'eﬁ’e SGID), Sy BNhRd g?@@roﬂ gﬂ%{ﬂgﬁ%&lﬁf@e@g& St h

ai n pol yner and the conpoun stitute

RAExxeEh Wcﬁlucém,l ang pelyfeinpeajeshdl)t Fre veatéresolubisi @hyoourlds of the

R T RO T AR o

i Mnnmem 1m0deﬂbsattnﬂbédn%cﬂyjbla6pol},@f@ (T IR F\&Emﬁﬁ%ﬂiy #he azide
stru re t incl des a) an_azide noiety

o‘HOISB PRhg YOVa f&ﬁao YR\ Pagkbopa B inker [aseme)
%mﬁcﬂﬂﬁéntsath% ESI?Hl@r &y @ﬁél_%ﬁf‘ﬁiamq{o%‘mergﬁd ﬁle%@fﬁﬁ%dquot%ﬁbstltuted
the poly bone e second functional “group
\@lﬂb’f?é%tWé rﬁlnﬁﬁmaégrﬁbpséleyombthe azige frioists i othemembodanents, the polymer
roup, in some
9&9gﬁgﬁégfg§a§§ﬁggagféggg§@% %hth azide noieties. The
i [rlﬁ}e ntion prdw sqime;mb‘odimeme tienihoditior picsidessart-sdlable BdrBpounds
maunds t ba@ h38 abgle st onge armof a branched
ec u‘? 3 Junifbell 3 @ a{dgmejety 0n gklgast a first end ofa

r‘ﬁﬂl)&ﬁdﬂ Ibadkbsiie: hkﬁIB) raﬁle@s@@ s@&m@@ﬁkﬂiﬁbﬁdl %roukl)@]a sE&nﬁQH@ of the polymer
the azide noiety fornms a _[inkage wt

di t
g??ﬁﬁ}?légeﬂé sécopdngiisnak gjoup Fatberargtherazide moistiy ¢rat<bff@rnt reactive
| fowb. TR ?e‘é&ﬁd%n&i@ﬁal% lnesorxfgl'l:ﬁlbo ﬁfe‘iﬁs& S 1 ngle%ic%e Wélltg a%f“ca'ie

an acetyl ene nol ety. azl ae noil e
Jagigtigsol herieventign IaoVIdwskmgﬂ)md‘ﬁiﬂbodnnﬂnw eateasolitsik E(Bmpounds that

n t hese emhodi nts can inc
Pty M e I SR P s B RGBT oF ol branched

anéleelawingitire E@rbeldendsitiag to said |inker noiety. For
t he second functional group can be specific

| e,
81 huch eo philt fRnermbefdinenis the azidg ntch@ty ffermg erinkageeyith another
Q@ébtlb@ﬁlbié@ewlﬁc}f‘ﬂ&}l B dudrfacBBY iﬁt rrEg re aﬁltel %zgtwe

th said functional group. In ot er e
Q@{’}@ﬁ §arf ppantacesyghe 1@919WpThs azide meres/pmn bk llnkﬁid’td se’ad Ipdlymer bya

er ctiv i e
air?g eﬂ?‘ﬂgr;?g}dxﬁ 4 ﬂﬁJt ﬁl%g% Be dhHFLHY Bﬂ?ﬂ 5 5\? X ﬁarb‘é“’lu‘le at least
syzeqinfl Ifmlcfloxral gmap: dtharhaat thenzidk ﬁﬁ)ﬁdtji)ﬂﬁi lihkigg €PdaRDIMkKer ABRty. For
said i ker an include an_ el ectrophilic
SBRRy hyctibest 2Ruirian b saniicdecioiisopiiie Eipggment and th
QihRetinsiep caﬁﬁn&@&o&l Auceopifillic WAL h;ﬂﬁbfé"otf ReaBiingAGiH Wad fﬁgctlonal

ester_and the |inker nnleay can include an acti vat
&Equpr In other embodiments, the second functional group is amine-specific and said linker

moiety includes an active amine moiety. As another example, the second functional group
can be specific for reaction at an electrophilic carbonyl and said linker moiety can include an
electrophilic carbonyl moiety. For example, the second functional group can be specific for
reaction with an activated ester and the linker moiety can include an activated ester. As

another example, the second functional group can be specific for reaction with a ketone and
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anot her exanpl e, the second functional group can be
specific for reaction wwth a ketone andsai d |i nker

waonbestopsizncl udes an ketone. I n anot her enbodi near/ustdoee/033271

second functional group is specific for reaction with
a thiol rncleophile and the Iinker noiety includes a
t hi ol nucl eophile. The second functional group is, in
some enbodi nents, specific for reaction with a
I‘sﬁﬂﬂiﬁkbﬂ mIeG i &miag Iuﬁkeweb hhﬁmlmeﬂ k@bodimbi@t the bdtohdif@stiodal group is
hydr ox nucl eo l e. [.n sone enbodinents, the
heic %’6 Faagfioa Vel whagcls?pmlﬁ and the &inksr rpigly @clidghi wiql n
| E IR SEHROUL
%ﬂﬂﬂl@ 1e9']ﬂIé &Ifeb?l Tt gct)rlfgel é‘?(l)l.ﬁHf Slge butboggrréénﬁsg?pec fr’l:%r rgactlon
twith d\lhjldm)@()n@ktophﬂe@l‘id the lih@r Ndle@anlu@H ahydr@3yl ﬁldleoplﬁ}d

d - 9], Th t |
T, s vt dp Seb ChiTostimb s et i s o of e invention are
SehB 8 a@mu@aﬁlrbﬁlxﬂm}d S 1§H owwoﬁm 1aﬁt1¢s\g at ed pol yners
have the fornmula: R CH erein nis

CH (OCH
flA8m about 5 Sitghlglighgp moigtigs F@CI%‘G abuzé arﬁﬁphlgmmddeg -NH--CO--CHa--
famct i I . ad eavi Ar SUR_éqy, ¢ “be t he
s%ﬁne o?ﬁ%ll\%}?—er ent I—?r omSt he 2ag?l e &% ccgm g, fo
etnple, a f lIdnc finventzin ajsaoprpvided \e@t@dhfohmtwatei }gplmqrs that are
C |st1n te ted h dr.o al koxyl ,
SRR ) o AR pe P S DX ry R cor o
N—hydroxysagc}ﬁcnldykxﬁﬁmhgpahemm&fbenzotr|azonI

carbonate, acetal, ald de, al dehyde hydrates,
al kenyl, aB 1R ébo%m 51999/4 apd R is QE?I&HIW%P’ a functignal group, or a
ST REn b BRRK ¥r dibfeRhEESE theAHIRER RYBY, #%icSnple, a

prot ec e hydrazi de, protected thiol, carboxylic aci
pﬁlmteoalmowaplb@ﬁ@/frpm thxe grpup censistinmef hydraxgh mmtm%detwdtoe&yl

d
Vi n?ﬁb’ YT éir&gm/cci% 1d@ Sgel'lﬁ fdé&zgtg%%(dlﬂ e N—lé}{(dr?)gysuccmlmldyl

diathoaste, Myétﬁﬁﬁﬂayl cirbsydtataestal, sldehyide, eﬁddhﬁdeﬂlydedtéeeﬂbenyl acrylate,
and. ket.one. The |n ntlon al so grOV|des a

waghrdge s “2:‘ ‘“nﬁ%tﬂ’ﬁc? R, amiie) #08 » BRoSFHigamipfy hyrazide,

&@t%&te@lgﬁir AL I%Iﬂof%&%d RLE btbo Yl h&ild rbrbIa@te@ Bdr¥EBic h&id, isocyanate,
sel ected fromthe group consisting of pol y(alkylene

osethieeyanatpanal¢indeevinylsuifens, é@lwr@na winvipyradiyg, estdeddetpimide,
|
243% ?eg?i’)"?‘ ?%—W 9 n¥ %E)eslc:% | ng 09 1%3?]!(% y lgﬁoge'
g[lzyhol ), pol y"J(hp mwyaydmmiscgpmmdhgawmbi-MMg/edﬂmduad thdt includes a
I I t b
R P R ST B Bje RS pUivmgT s aplgcipbfism the group

dehsﬁﬁl%‘ﬁi’b@ly(aﬂ@%n@ @ﬁﬂ@é»)nﬁolsiﬁﬂy@l@lé’ee@ﬁély&l@ d @I olefinic alcohols).
ggvfol)acetylene wherein the acetyl ene noiety.

cobRer,in BYnHRMRAdinenys| iy sakicted feab g Erp OB tag REpoly (ethylene
él%?g?%%}‘:"%ﬁgg@ﬁlgw gbg’%&fygﬁlg é‘f}%%?)gga#o yethylated sorbitol),
nilyd bxy ethy lageshgducesel) | apd moﬂ)demekhlmhpbﬁdryxampla the compound can be a
poly(ethylene glycol)acetylene, wherein the acetylene moiety is covalently bound to a
polymer backbone via an ether linkage. In some embodiments, the compound is
poly(ethylene glycol)acetylene and the acetylene moiety is covalently attached directly to a
polymer backbone. Alternatively, the acetylene moiety can be covalently attached to the

polymer backbone by a linker. In some embodiments, the polymer is a straight chain



pol ymer backbone. Alternatively, the acetyl ene noiety
can be covalently attached to the pol yner backbone by
wa 2bi5r8en7 | n sone enbodi nents, the pol yner i sPar/us2004/033271

strai ght chai npolyner and the conpound is not

substituted beyond the acetyl ene noiety. In other

enbodi nents, the polyner is a random or bl ock

copol ymer or terpolymer. [21] In some enbodi nents, the

d}m{ﬁﬂérl 208 tHelcambéled isvk Aibstialtedbs o abdtpiend rh@i%tyhﬁxvcﬁhe@
nbbel | structure that I ncl udes: 9? an acetyl ene

nenkadjmeys, gzenoaa@f is g randpmy; orghleckaFopalypst Qrrteipolyatek bone;

b) at
B0 e caiind SRRAMIEL FE0on S AHRs U S50 Wnoounas
gihetipveaduhbedl npiduer thacietlyidesi@) ma@que @roiety dn bif leaseafirst end of a

R R AT M T ML

Thuekbone ETHel s0¢bn ARHiGHRBgrouh caOPEardHRP SietBéHenoiety, or a different
wat er - sol ubl e conmpounds that conprise at |east one arm

ofeadive geve kY spione Eurtignakerayer igseme FpbodimgRip| ipnotirénstive with
b |
ARHRAEhoeS T Alertioh Yol HA5, EAORBSHBERREE, Fatot Bt dmpounds
mﬂl@ﬂvomprls@atﬂaavt@nmecnﬁa boamn ched mdleolar struciune. Fonetagpid, the branched
10 angle%&ieiar%ceture e‘gﬁrcgeﬁ%t ive noi et y can be an acet yI ene

e ace tl’?blety can be linked to said

pakymer by a hhissiagebddihaints,Ed atdstend nldidti ErmeRiliakake with a
these enbodi nents, the polyner can include at |east a

STERDNE MOl P wﬁﬁacegqra%metlwﬂe Frsrapple, the stagiigrgoiety can be an
Re6iete hdlety. iTRKI h&%rlén@ g chh BK ﬁﬁkeﬁ% ghy olﬁﬂg Wmhge that

t he second functidnal group can be spec
ninelndesphinkeraneipty Jgh deenemito diments fthe pcplmﬂnsrcanmomd;a atlgmst a second
| lic |et ap I i n
15 ﬂﬁ!&%ﬂ% r%??Jb;{)%lg?ﬁgﬂ %hﬁ ace Pﬁm&y "‘E‘Pﬁé‘}ﬁaé 1%0%"1;/ llzlor

sexampl, the Bﬁbnd)ﬂlal:tlogﬁkgﬂ@plc‘;hnam speciipe hﬁdlé‘opﬁﬂl@ d$s@la6ement and the
li.nker noiety EHC|Ud s an actjve am ne noi et

ABEHBPICRARBICEC # R8RS PIgH CRPEOMIT r@é}caag)wataﬁalé@nctwnal
> al&? i Sth&QUmbogiRfehis e REordd ABlcEGH AT Qﬂ%ﬁb L aﬁnﬁ@gﬂ@:gl@i)f lan @4 linker

| i nker noi ety can include an électrophil
ciapigariydludes peagive fmpine m@@ﬁxﬂ As anatfer sxampie] tlimgqnd(fmmtlonal group

20 YLAYE S}ge%gic?‘ﬁ eé%?&lll( «fit afie e9t¥ él?ﬁg Eérggnal\l‘mu sa1 C% m\élgﬁy cqn include an

ester er m) I e can
edd:oalophil@s cabatyheoiewxXBorpkanpid)the semad ﬁmfctidilfal g0 bargfe('spébiﬁc for

can be specific for reaction with a ket and.s

R R A AT Kl R TR
embodi d@nple, the @ec&@@ﬁlﬁ&loﬁéﬂngﬂo ?Bﬁi begyirp@éiﬁc fo? réi@ﬁ‘é‘ﬂ Witia ketone and
for reaction with a thiol nuc e and i nker

nigiddinyes meiptydeedudss amlegane. daranedish r:mbodlmmat, tbe e@mad functional group is
25 THBGHL fR ?éactgcﬁx% d ol hit e%%%i?ﬁ %ﬁ)ﬁlg 'llﬁfé?tfrzgl?tg %ﬁ]dei& e

reacti on Wt y roxy eophi I e an
noickspghilenthesdemd duristiolabgrpiupris) ¢h smphdnhtedinintsibpekibic for reaction

D\%ﬁlqﬂly%l-cl)x(}?l\lnucleophile and the linker moiety includes a hydroxyl nucleophile.

DETAILED DESCRIPTION
[23] This invention provides a highly efficient method for the selective

30  modification of proteins with derivatives of water soluble compounds or polymers, including



[23] This invention provides a highly efficient nethod

for the selective nodification of proteins with
wdepniswasizves of wat er sol ubl e conpounds or pol POBRMUS2004/033271

i ncl udi ngbut not limted to PEG derivatives. The

derivatives of water sol uble conpounds or polyners of

the present invention may b e added to any protein

conprising an appropriate functional group. The

apyrmoplitigddeo PEGGet Gitiles JTRUerivRaYY I Of RBELINHI Smpounds or polymers
one or npre am no aci ds of

po ggptide by. rmdifylng‘P 11

tﬂ@4 exappgenzen pay fedfitddo apy proteimcqmngisingian @pprapriate functional

| by t } ARG~ ] - ' Ofy.p .

L e STk RN S SRR nlising nc o
f mnt,etairr@maacigroéup mpdgcubeataddiable eationahohudimt bud @oblymited to the

' . sid ' f on . .
e P LB 6 P RS sinePhde et 3 v eppgoprise

afupctiopal gadup hayriesAdosdto F5ARDtIdEy xhascﬁfyﬂ;%ochﬁ% &loesilldWiQins of

a pol ﬁgglde usi ng standard chem cal pol ypeptide

seff?t% iy ossiRE e AE R Aty i igmatieely. fh anpoopaiatedhentipnal

PEBSRHay Helindd¥pokdi i LNyl ' i

n% n%ge nag ti érflzl! Iﬁ)f hg n clglgéegﬁ(gw (t)l Hggéi?lg%&g@%l .octﬂeﬂ%ls%obgjﬁ? tﬁ%e

avntssiv with amivongidahading the forctiaual igydup peesentj @tby, the seledtive

p ' i 3 to a,sel ector codop. Once | -

P preston f g BHRUCHLY ehe B pmEiiidhy G osenipn afidiontaining an

nazitiefor ecéét}bgnealmie@,dhﬁoqi%ﬁ&in& &ka&%(?t@e M&{ept@@&d&éhﬁ Oncae incorporated,

c ound .qr. po] yner. e suit, reactive conpounds

o BB e sidP et Egainsen b EOdiBEd b F CakRRorepge water solubl

deiripgadd ot @SlymER Wl&%&ﬁﬁﬁb@e&ﬁ@&&dm@ﬁ&ﬁn&s@&zggﬁ%t Bficlude but are not
'uble co uné% or

utilized to attach the water soluble
dépitedde Phedenntivere Thspruisphle eeaetidng thot inoy bé utijized psatath the water

t i incl t not. ljimted to e
a&ﬁl&%?géﬁ@%& gfdéég%g%ga IE}%I agﬁlro relgt(e: | ghor{al %ré)}lpsec.ifél%, pq)lypeptlde
Faclude, butare nnt @oitgirie.hens i VieisgerpBr2LeyBlvalddigs @actidal(seede. g., Padwa,

Ed. T Etl . B.% M, g SE 2(1‘ d, p. 1069-1109;
(azhdn C L2 fve rgan: Eer;t e?srm . r(l%é]c}ﬂ?dg@ms{, BeM., Pergamon, Oxford,
G e06%1109; and( AGi8skh, Rdin PG Iark velodiBdn CWYS‘_[E?, rébMPEd. Padwa,
S,

1-172% with, e.g., acetylene or azide derivatlv
ri&s PaleY-iNesy ¥9rk[ 2411760 #athses+ trstyheneioo azidedepivetdes aespectively.

| oadditio ; | e ihi.c subpstitutio .
ﬁggc_t ion, pr %teé%%gs%% a{ltrlfggéeh 1%‘6@?% ae(%gfv?\)/ig“%dﬁtloél M1 ?'Sl'rﬁlgﬁ/a Ripphilic
swebssiittion rqaytion] piwteins azhibe masiafiedoeticatieinely high seREtivig0 Mhe reaction
t {. [ diti i.fh Il ent
rcgngl&g éa: 1e:d(r: cfﬁlt I%tlr}{,) § Fe%r?ﬁesl’*gtﬁx%r}g I)aqllb%))lqﬁs «];P\gdltéiaaqe Y)éfﬂg ﬁxcgﬁent regioselectivity
qagal yI)iby tiedaadition oPEately(ib hms@té 8f GAT)ISHIs th BRGEARONn mixture. See,

m xt.ure. Seﬁ, &Hg., Tornoe, et al., (2002) O g. Chem
73058l (241 Orgadchemn, 64 3057-80643 pnd, RostoUSgv, pree(2002) Angew,

?‘h@ﬂi\. Ink."Hd. 4 EQS96LZ%59.6A21§ﬁlgcuchthgpéaﬁ%g la%#d'?@& Rpogch gﬁtBT invention

e toaprotel_n O.f the 1 nventi on roug
dhrengherddit2 i ayploadsitiondimsludésrinalyyany mpleacule sdthl aa awidd br avetylene

K402 RGERSEDE R TGS L R B s o

moidly ecoundriganghd yid O bif trinagird ikt /6 WitlPkn ARtylene group, e.g., p-
unnat ural _am no .acid wth an acetyl ene group, e.qg.,
Fg’b(}paliggioéwhggpg)%ﬁlgﬂ? °5 PZIFP gEoup, e.g., p-azido-phenylalanine , respectively.

[25] The resulting five-membered ring that results from the Huisgen [3+2]

cycloaddition is not generally reversible in reducing environments and is stable against
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or azido group, e.g., p-azido-phenylalanine ,
respectively. [25] The resulting five-nenbered ring

woheds/serul ts fromthe Hui sgen [ 3+2] cycl oaddi PCoOSR®4/033271

not generally reversible in reducing environnents and
is stabl e agai nsthydrolysis for extended periods in
aqueous environnents. Consequently, the physical and
chem cal characteristics of a wide variety of

SHHBSIANIC RS ereiled Beriflslinfd RE oW WR ot Aondqaai§ OMS physical and
conditions with the active PEG derivatives of the

priessal charapisristics ol a pidery ariseofisHpSInces fan bpodifisd ungins demanding
a . .
BB Ao PECRR RS DB blelont Bive i, Byen more
cingriortarftyirectuse thel azigle andos etyflermnyoieties talessp2@fic fimop@another (and do not,
genetical l y- encoded. .am no .acj.ds rotei ns.can _be

FHnERF: ropeGRE BF S Ple S o xS0 B H8 20 Py
hegbtiGel-efddded ditino [2d6d), Jdeinsvas BE iddifd $iPor R YA Specific sites
wat er sol ubl e and g%grolytlcally stabl e derivatives of

cWHb@ﬁﬁE@bQH@1ﬁ$W9 *s, including but not linited to
PR@ derivati vag iﬂ%qti(‘;nedl% gg,vmwmm Hitfe R B BRfitically stable

having one or nore acet e or azide noletres.
P&E vpaney nEeonttwuindsainil pagnters inchulintgdivhnatdistiteld enBEG derivatives and

moi eti.es._a highly.sel ective for coupling.wWth azi

Rl P PhSgBEhE it Pomn RS el ikt e pro
PpalirBeriBrivAliveSHMRERInta0c B e hRidtiRE arc ey seRictivd @k tduipling with
PEG, pol ymer. derivatives that contain azide noieties
atrAemeHey tat havetbesnintroskuced seqtivgly ipte mrojeiat Ypireskense to a selector

NQJdaeh.| SitnilallRPEERAY Sy G Gerivitived BAE Bt LA h¥ lids drdhiBhly selective
proteins in response to a selector codon. [27] Mor

stoe equpiiegith acetylencapdictios it dayedicen dripodiesd selbdtively into proteins in
$%%Q§§”D%%?£agg&Q$§ and derivatives of these azides.

erivatives of the alkyl and aryl azides can
i 28] ude ot herMstelspedificaibyf the a£idé motiassconlpeise alkyl azides, aryl azides

BTG50 brp B A KB ST BN kB il

aftHerdBbstiMRhis 46 fon@ fas BB albty & sk I BdctiVBPis MairthhBe | 1l acetylene
and aryl acetyl enes can 1nclude other substituents so

| Baigtiessomprsealkid and pelacetydenee and devivatjves of eagh.nThd dreiyatives of the
[ | ' Is ) s f stances.

80 a10%y) BB AR SONBRSE L R UAR SRR
ceapuiy dsnantajped.ynmer s, such as but not limted to, PEG

g&hgg}a (rj e d ﬁ;: \e/ tegl\gl\%%&%ﬁr\{l ﬂlﬁpﬁé&iﬂ%ﬁt&:%&%@ﬁ%&#ﬁ% a%?n%t Qéid% rg)? acetylene
CRBAdsWitOwabr sRRbEoRPhehds of BlyRRrC QléRlaeButtn®t Bmited to, PEG
bi ol ogically active nolecule at a position in the

pRbyrRsT e Y echvingi theccoreprandingrreety keag pryaziss srsdeties aRerrrgample, a
L e pa e
a position in the protein that contains a non-genetically encoded amino acid bearing an
acetylene functionality. The linkage by which the PEG and the biologically active molecule
are coupled includes the Huisgen [3-+2] cycloaddition product.
[29] It is well establishied in the art that PEG can be used to modify the
surfaces of biomaterials (see, e.g., U.S. Patent 6,610,281). The invention also includes

biomaterials comprising a surface having one or more reactive azide or acetylene sites and
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are coupl ed includes the Huisgen [3+2] cycloaddition
product. [29] It is well established in the art that

WOB®smas2be used to nodify the surfaces of bi oraraSz@h®33271

(see, e.g., U S Patent 6,610,281). The invention al so
i ncludes biomaterials conprising a surface having one
or nore reactive azide or acetylene sites and 10one or
nore of the azide- or acetyl ene-containing polynmers of
t bige drivwedb thelazided pl @yt enctddtasiind SulEmath af th evehtich@8hpled to the

[ 3+2] cycl gaddition Iinég@e: Bi omaterial s _and ot her

stsBEa Y dhe Fulsgen [3448] s¥eleasidition dinkager Baoraaieripds angother substances can
o - . . od ) . . '

P U SR the PARLo P AL Ty HEUIERINGS: Al QBN Boueh  linkege
sofber than thhazodegh agetylemk ligeage, sngr dsghnogglaa Gelapoxophprising a carboxylic

idhanfl B fordRiPhsRin ) e PRareY o RulsBe b atable o
r adedqueniseacfi@®] The invention includes a nmethod of

synt hesi zi ng the azi de- and acetyl ene containi ng

céﬁbou nds or PwIgHeBEQN Breludpea methiad of withesiping fhe agideeandfacetylene
t Bt ARhHEGRMARI R bAGnf iof! he/ HideVEntaini

t he azi %e n?aan be go%ded ir ec%’%m?gﬂngﬁ@g%?%%ﬁh%%% 0 taining

t prannvund/erenolymr tentvative et gzidet das babputted diedtlyito ngrbon atom of the

C r_derivati.ve can b r epar ed .by.
B ey B B BB oI RE Sl came
olnrs:mepatre{}1 By anﬂamixltg)q m«a@?@m ﬂh@n;ra.ls tlﬁﬁizid% &h_iﬁcdy BQInk R iree to a
that the resulting po r has the azide noiety at its .
t SPEIGG) Fvalsg PASREF G iheF g ceop link PBFRer pesipraide moiety at i

NG & any BthblRsifA8cfonlil e AL L TR ARILAI JF itﬁ&glcetglene-
conpound or polymer derivative, the acetylene can be

besagpEngisonernd ortpglymer aletivniivat therrestylenesampbe hamded directly to a

' C - i.nin anpound or
PSR MY 15, L5, RO 0 RS h or potm
| demivhting cagbaprepaaat byhetmching a dioking lagene thmlilﬁtth/e ﬁEtyMiﬁ moiety at one
terminus to a conventional activate ol ymer so that
R eGSR «Ra eob et stBed e eies ety on g acetyien
t R6iefBlidfiihe ndlecdle of bbitd @FfhiS. [31] Mre

cifically, in the case of the azi de-containing

spe
m&tlb r sol ubl eMersapsrsifirgllyyin ghs appeof theegideagontirdEvater soluble

der.i i . ' t | east

ABOLBA B SO A T8t Al S s e
pretidelinalrecysmbistyl und¢redespotegetion th arodng: asubsiiteted pelgmen@ving a more
i et such as a nesylate, . tresylate, tosylate or

R oraoiRgs BBt e iatm o PrEpeTEes e dnp: thereon.
UBie: fépafaion @id 2t 6/ TEEGGR BRAMWbnDouRPbrIIB/med Qbkivalds\@ftaining
contalnLng?sulfonyl acid halides, halogen atons and

otuHeryl peid brligs. drioamsatame anbpthendpiing grounstiee sl knosen to the skilled
Brfidaf AMhe ERRdEIH i RE 8@%}9%{ kel h{%&r#b%k ¥ P%Eti&ﬂ@ Bubstitute for the
undergoes a reaction t ubstitute Tor the
more reactive moiety an azide moiety at the terminus of the polymer. Alternatively, a water
soluble polymer having at least one active nucleophilic or electrophilic moiety undergoes a
reaction with a linking agent that has an azide at one terminus so that a covalent bond is
formed between the polymer and the linking agent and the azide moiety is positioned at the

terminus of the polymer. Nucleophilic and electrophilic moieties, including amines, thiols,
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nore reactive noiety an azide noiety at the term nus
of the polyner. Alternatively, a water sol uble polyner

waavisngsar | east one active nucl eophilic or PCT/US2004/033271

el ectrophilic noiety undergoes a reaction with a

l'i nki ng agent that has an azide at one term nus so

that a covalent bond is formed between the polyner and
the |inking agent and the azide noiety is positioned
ahydrivédes, grydianiues, aitotdls datoyyiatks, alNdkyd26Maiohes; tadtaters and the like,

el ect hilic i es, including amnes, thiols,
irﬁ)ﬂf PR theﬂ%f"&ﬁ’ﬂ?é‘ al cohol s, car boxyl at es.

afxdghydes, keyigRegecifiddiQeRitRs @as@@fjthé Q&Qléd@econ évlﬁupound or

known to the skilled artisan. speC|
i polymer dervaivefa witer Sahéathpcdmaerdmmmg |ahieaﬂgq omqmuhyﬂrmyl m01€ty

PRATRLs ERELNAL K A8 SEen DEpUe et BB ing Rt i recurr

t thadionppinaae a@t}haie(ngﬁ@tyo mmh{aemmcatwatatsambleq)@wm h&ViRdf least one
rsor, that contains an acetyl ene noiety

NP Ao BH o dlecp e oM NBAaEIS ABFACHa Kl Holibiseasnt that s

OftfacBlchY & JAL ErBRRNED bifat @ Eov%he%?&fngﬁbfolrﬁlgd E@h@ény[ e %ol%mer and the

undergoes a reaction with a |inking agent
a’@é‘t‘% age apd the gectylenarineisty s@ositiettedat the veaméns obibegolymer. The use

d_t
e R Ve Ll o oLl B3R s in he
t dratepbdfonganic sFirkesisem dothe b&bmgecgn anlauueé meth l&&l\ﬁati@éseétjwell
I i ., J epphilic and el ectrophilic noieties
i%?%h%%gg{ﬁgg‘%?m’g#gﬂﬁggﬁpc synt hesi s and the
p3spar ati on amds the ervedntiBEFroIRIet ¥ ﬁfeth\ﬁ@ 5f‘orI tie é@?e'chve modlﬁ%atlon of
established to practitioners in the art

i IOIEHE Mtk Wotes seluile compeinds @r P@YmﬁlﬁesusleaSeREG \derlvatlves contammg an
rg%ﬂiefdr 9@&}’1&@ ngle r '?ﬁe,e Eﬁg -\%C'IB ch %n%rcoggi nlillgJ l 19E(§ 8&%% Ves can be used

or pO yners, SUC I ves CO
d@ inghlify thegreptestice nésunfacest and rﬂ'dsiecudm ivdhere ‘tﬁmﬂ)mpatlbﬂlty, stablhty,

d
5 DRSS B S Pt T e came g dding

krn(ne @Hﬁc&ivb Biehristof att®hatd the PEG ®AYV4ES lotprotaié ihAfks 1En known in
[ nogenicity are inportant, while at the sane tine

gPo¥it-ding a nore sel ective neans of attachi ng thﬁ PEG
gj vatives tpaRighei ns than has been known in the
g?t] [3 ] Def i nll tll ons [35] The terns "functi onal

dﬁ@]up , "act iThetemps éﬁyxcnonaagltoup’at‘aqmge grotetyy, Sactivainy ighaip”,

gactive si.ie re,act |“ e
‘%ng I’(T’rou ca ﬁacuveéict’l vréen?‘?ﬁ?q tr)e7ac 15? éroﬁg edi ?‘T%%ﬁ]s{rrf:acnve
anmieﬂyé areiusedtin tlfe%ft%hd therdih ®lreRElo, didRt BetlaBle @@ftfoh@&smﬁ’tﬁ ofa
units o&ha nmol ecul The terms are used herein to

ipelPes &he EnSFeE ‘c‘%eg Reredp to ipdligete e portions ohyapleeen tha perform some

function or activity and are reactive with other molecules.

[36] The term “linkage” or “linker” is used herein to refer to groups or bonds
that normally are formed as the result of a chemical reaction and typically are covalent
linkages. Hydrolytically stable linkages means that the linkages are substantially stable in
water and do not react with water at useful pHs, e.g., under physiological conditions for an
extended period of time, perhaps even indefinitely. Hydrolytically unstable or degradable

linkages means that the linkages are degradable in water or in aqueous solutions, including
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function or activity and are reactive with other
nol ecul es. [36] The term "linkage" or "linker" is used

waenwsioasto refer to groups or bonds that nor maPCy/uaem®4/033271

formed as the result of a chem cal reaction and
typically are covalent |inkages. Hydrolytically stable
li nkages neans that the linkages are substantially
stable in water and do not react with water at useful

plds exampie, blogﬁ(iezyrpehgcslilyolmngabd@br degradatile ﬁﬂ&agé@xﬁeaﬁh@ that the linkage
s. even .indefinitel

FopRPR SRR % fndih oS Patsaune i et BSO pebvited

t fodymdrhimay indludgesrakble daRAALFDILE pbﬁnié@ﬁﬁ:‘kb&ﬁe dr th tge linker group
queous solutlons i ncl udi ng 12f or “exanpl e,

elynger hekbensi aad ome @i Qlomﬁfb]h@etmlnklefgmlomﬂ arips of the

é}i}%ﬂﬁé?ﬁ)léchfé e)r({gl%g% Sﬁeg ﬁ?]%%g {ngjércﬁn %510{11(31 %{P&S‘} carboxylic

p@icg‘l weadivaey PEG chrbobeylid ag:quda d\laﬂhl fohbll’gt&gﬁ&‘ogl arblélb@call%/ active agent
[ t.nhe |1 nker rou et ween t
AR R RGeS condina 6 e dragimepthr hydroytially

f&gﬁﬂﬁ&@ﬂkagésﬁlme@ﬁrbbﬁh@e makéggﬁﬁmmylﬁ&h’ée@ resifdd fr ion of an
ester linkages folrhén]ga % the reaction Eﬁ%

i mapé debydgsphesphatetestes red bioseptting aaaioolsol with a
|
Viﬂhb&bhﬁde%@cﬂlg lg%a%b‘t&%mﬂﬁkg@ \pkln% Qr@r %41(&[}/ r?&ttlcltv ﬁy%g éde aBd an

general I'y ol yze under physi o condt
ra¢dehydes agetnd hdggq:st that @rerthe rd!ay:doroj)mtlmm: af dryalddhgdagiaithelcohol;

I rboatel nkage mn i nkage

rdgg 5%?6 ggm% :égsrﬁﬂg[e Iy 5dC bcfn %rﬁdlécrtnoﬁ%%éﬁateéﬁ a Ellé‘PW’gé’eP“de linkages

Lfmm&ydl’bata& amire@Foup] KAPRA &ndlof B Polhef ﬁ@ﬁ bl PEGaeﬂld%l BB group
ate group; hydrazone |ink a}g‘ps which are

ho
0538??61% %ﬁ&gwds?ﬂda liglares forred i PhespiotaNditeeroup, e.g., at the
RAELAL pdlf kIER% 3 hidkod ga@%faﬁeﬁ%dnaple gduct of an

al dehyde” and an “alcohol hoest ages that are
B8 react i onThe tsrhut blobglcallf’ estiveingolevntt” Afbicdbgicdiiglartive moiety” or

9’f Y 1) t
25RO ORER TSPl 5 R B on
@hypaql oldeochmlnﬂbalqirb@ﬁivsl Gf adidledcd] ofHeaR/S mfcﬁlﬁﬂi%qi)upﬁ/ot ﬁmlted to
phos ngr am %‘Hﬁ Pr ou at the end of a éer
AR, BSCioH dingl plénts, gt inogmang Snoetieds aied qnn
Bhodi@lifactive ‘ﬂio%hﬁ@inl:lﬁd@%ﬂr E’lﬁ)sﬁﬂéeﬁﬁféh@ed for %éyogl Ic‘ﬁ?e 1Jm¥1gat10n

active noiety" or "biologically active agen
Hsdmenle ?@rﬁveﬁ@mﬁ digagse iy bumanmsca oflier arhmalsnorab bmemlmmhance

Bﬁys'f‘dapﬁj mdMtal Weﬂggﬁg" gﬂ{mgr(soo?%rrntlﬂ > )?{nap fﬂ)é(ggglca?]y active

organtsm |1 ncl not I'rm
irdaceles mcluﬂu thgti are p)dt dinfited tapeprdes, pr&tﬁdls!ﬁrhﬁ%ﬁ&s, sthall molecule drugs,

rt bi ol ogi cal ly active
ng(f fcpu# Sal dl?ﬁ)ai?ﬁsd 8F%S b@eta,aqf;g% Vllrﬁfeé,nléi@éorfl%ﬁ; microparticles and

dnt&gBeO SllRses OLbiBlofichllydRtil @ Eﬁ entd tﬁ@ttaﬁ@ﬁﬁtablg &"orﬂ{sg mﬁ 'iﬂe%]ventlon
H]gl sease i n humans or ot her ani mal S, to otherws

Frclt RS limited bo, apttieties. fisigicidssi ang-va}fal etggmia,lwtmnﬂammatory
Agtn PR tufrS AEIRE Salfiovil B A% grﬁé,la}{tl-%&lety agents, hormones, growth

factors, steroidal agents, and the like.

[38] The terms “alkyl,” ““alkene,” and “alkoxy” include straight chain and
branched alkyl, alkene, and alkoxy, respectively. The term “lower alkyl” refers to C;-Cs
alkyl. The term “alkoxy” refers to oxy gen substituted alkyl, for example, of the formulas --
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nol ecul es include, but are not limted to, peptides,
proteins, enzynes, small nolecul e drugs, dyes, |ipids,

wauals@asizdes, ol i gonucl eotides, cells, virusesPCT/US2004/033271
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| i posones, mcroparticles and mcelles. C asses of

bi ol ogically active agents that are suitable for use
with the invention include, but are not limted to,
antibiotics, fungicides, anti-viral agents,

aﬂlﬂ orI—RURa,IWI’E&@Ii R 8@ B tafe, cadli inideed@itly g6t $alkyl. The terms
%‘g%ovascul ar agents, anti-anxjety ?ents hor nones,

tiutechelkdy and §P‘éﬁtl&lta‘éﬁlk§§e Feter to aH@r wealkqnmesppqezply,
T%sﬁtﬁﬂ’eﬁnh%hg ¥ more ndh lﬁﬁt@ﬁ'e mglasﬂlgftm‘?énﬁz %¥h ab Q& dlldgffrﬁlted to, C3-Cs

strai ght chain and branche ene,

r expiraliwyl, et yyclﬂ'prep}tl,ecrymdbhmlvand aieklgkle aces'leae;azymm alkksyyl, e.g.,

h %th%))(e(y;n?hf)}éy an(i< lev Il}l%eflgxgvﬁhél @ox %g?a._gs gar%es %{g@%ygr%%ﬁlé:?%)pwl amino;

Rloamdamylanmamg i mdﬁplaﬁdm@ kbton&SaRCE.8ehfré ¥ bromBEpHeRyIMubstituted
substltut ed al kyl " and substltut ed al kene" refer to

aPiepyL apdldhefie ﬁée teF‘Es Prlegsny dngjudes flnerine; chlesineniodine gpdbromine.
Of39fror € non- i ap epfhehh 08, SRl b h@ rm%su %gbhg); E P)PE u%l'g{)n atoms.

lTmted to, cycloal kyl, e.qg., cyc opro

aNaltipteearyli rk)gs mag be fiseders it yaphttyl ad kaﬁl)syd a@ irgbiphemet. IAmydymgs may
eglgc%olg@/ﬁlse%rz)g Hﬂﬁgedl lellgmg? el (9rvn|v%re g}lzﬁ anoéﬁiogﬂ‘é?n if:tgvlata%oh Beterocychc

erings, mst hyI am no; ketone hal o, e.g. chloro or brono;
E@r subst‘jtgsté,e (fhenyl and the like. The term

ogen” i nclSuBw&ited Ayl is aryl haying oreer maseinqysinigrgring groups as
bsdeiteis. [ 39] "Aryl" means one or nore aronatic rings,

each of 5 or 6 carbon atons. Multiple aryl rings nay
bBl} used, as The terapisubstituanis” imdhudss byt lasotllmltydpml@anymwrfermg

g » nf.used
ﬁ)ﬁrﬁétlt{i%}lc N'gﬁ-\ﬁgglgezglggsﬁbgt&ﬁe% e(r%%e atﬁyﬁe groiips #e% %1]9@ Cg)fgf%l cgmpounds.
r Suigble nprﬂ-(ﬁ]ter'feﬁng stbstititeatd oaradicals 1ﬁ%ﬁﬂey buthige/hd QFﬁJtE@ to Ealo C.sub.1
| as s tituents. 41] The
C Rl ko Ao BT Bl i S o o e et G-
n&lﬁarylnC?szQiSfbleﬂkﬁu@?U } HRMakkenyl '\%{énifl%&ﬁtﬁtﬁ{eﬂ Bﬂenyl toluoyl, xylenyl,

substituents" are hose gr oups t"yield stab
@ﬁ%ﬁh@gclﬂkqxﬁﬁhé ot ﬁk@%’é’ﬂ:l@’rg?ls albfb?txwllsxéln(?scaroxyaryl Ci-Cs

r ﬁﬁlylﬁ.ﬁ’ﬁirﬁd g‘ 69]?8519#& QI? e(gﬂf)% (:)%d q?“’ Ell%yl) 8%eﬁe nm lﬁ frone:l to §,

@y]abdbstnyl;ed @yl, Guizstitutdd/ hlkox), ﬂﬁbmhlkﬁlt hd:tero@&:h@iaﬂlcal subst1tuted

R e ST ok OB MRl oA B e
gfrlﬁﬁ%ﬁg@ﬁdl ar%k}@?hl&ll%'l a; @tcoylgéf(: d];qy¢m allyy aléﬁh --%oz, dgd SC--COOH -
Y b5 b 6 G b b A SRR o ary -
(Cs-Cyp aryl), --C(0)-«(C1-Cyp aryl), --(CHz)m ~-O--(--(CHp)pm--O-~(C;-Cyo alkyl) wherein
each m is from 1 to 8, --C(O)NR.sub.2, --C(S)NR;, -- SO;NR,, --NRC(0) NR,, --NRC(S)
NRy, salts thereof, and the like. Each R as used herein is H, alkyl or substituted alkyl, aryl or
substituted aryl, aralkyl, or alkaryl.
[42] The invention provides azide- and acetylene-containing polymer

derivatives comprising a water soluble polymer backbone having an average molecular

weight from about 800 Da to about 100,000 Da. The polymer backbone of the water-soluble
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aryl, substituted aryl, substituted al koxy,
fluoroal kyl, heterocyclic radical, substituted
waebwroasRel i ¢ radical, nitroal kyl, NO, CN, --RROUS00§a33271
- alkyl), C(O (C-Calkyl), C-C alkyl thioalkyl,
~C(OO-( C-Coalkyl), -OH - SO, .dbd.S, -COOH, - NR
, carbonyl, C(O - (C-C alkyl)-CF3, -C(O CF3,
-C(0O)NR2, - (C-Caryl)-S~ (C-Caryl), -C(O - (C-C
apolymer caf Eé'bﬁy suit{ble ¢ontpoind or p((lﬁmex@lrﬁldﬁﬂig)bu‘b'\ﬂﬁ NigdiRkd ed&ltleic acid
|sfrom1to ), ONR sub.2, C(SY NR , ~ SO NR
ypep&#&%( rafeﬂzcomg‘almdé of H@V@%ﬁsa lingf byapghefljo gulti-armed
el Al tH
O,E?mg’?))g Péggegu{)@tpp%etﬁl deré%lwél ar EEF§ or aﬁggrs }fﬁum be
[ mgl}erstmé thahothert qompomd@and@glyamrsdmcludmg but not limited to PEG-related
Iene cont 0 der,i vatives conpri.si a
erulegso pclias go@éﬂvﬁ%? p é%g@(%rgpﬂg% g%co narg@gg élélgllbﬂ?%or use in the
anaatz:u bamlm@hbn dridanat ee sl 0BG thin PEG @bfmg el nOORcol) is
oI ynmer backbone of the water-so

. Th
%3&5’83 [tape digHisiye anhiot sXHUSAYT @ this Apsoesia Toe tepp Pﬁﬁéncludes
M(Hﬁ&ﬁﬂe Q%olﬂﬁtangf bmstfﬁ‘qlé %J\Rﬁllléeﬁl @fférﬁl PBG Sfitli%ned PEG,

pol yp harged conpounds of yners, 11 near
bfodﬁ’dﬂ? blranqrh@ki IPEGaPQTIéQN ebip CIWHBEG(M rqbaiﬁd:@m&qus hﬂdng one or more

E@l‘%{%o él:%%%@g» %ﬁ:){t? S It}zeﬁ)éflymer back’%ﬁb%) m 8’|1t9 ﬁggrgga%?eulm‘ij(ages

i thedeindi ng but not limted to PEGrel ated nol ecul es

S as pol extr d pol y(propyl ene gly are
aﬁgﬂ sui |tO ably( Fysed E‘fgénqttqe eH@ %Y%FP%BI‘S@P YERT s’fefers to any polymer

| thxe8Edietle MHduddatolidAt, Uikt of Ratet S31BIE E@yﬁ’]érs to a therapeutic
pol y(ethyl ene glycol) is intended to be iInclusive an

rRLYRERdeLpan yesult i ahpass inelygléng, buttivs limitedriopBEG eased|on thodulated serum

| udi
S0, ST B A g .
FTE@luquahdmnlnoEEﬁél(yL medula‘%%pbysuraehﬂbcﬁdwﬂ@ha&ﬁaéﬁstlhﬁsmﬁ gs
e B oA e P S L

[ dkriAsion sedulfitieAbdtion ! TR WaleRLolMEL EBlyﬁ'l@} MY & BE) YT Bhve its own
refers to any poI mer that is soluble in aqueous

s‘BPIQélﬁ%l§°tl‘LWn IRl apolypgreinadusiey bt arqysit ilmt;tpcétos polgethylene glycol,

eﬂgﬁéﬁ n

| ng udi n I,gﬁlk?u?El rr‘FH (t%%?dle tg‘gﬁp Bﬁr(lr:}fcor%gos gg)9 IS'%?%(? Siiuatiyep thereof
idﬁﬂgnbfhﬁhﬂl $.Pétent Nax. 5260 Hdawbithds innmdotateti b réfhenaﬂewjn);:
half-life re

TSP bBh et AR S L P4 o i

Cdeitls Adiviy lethbr 168leiS USHY df8e, A OI-Bgatok Pfrop Ambthhéry ABide, dextran,
formation, altered receptor_ binding and altered

rdeXEHY Fivatives MCElétnngélﬁxt@F sy fte; pRlyRropylenselycyh golyatogylene
SEideRlng 1RR ok EoWn&,rpo%&y@fﬁyla%\f)%b}oL $efA, heparin fragments,

polysaccharides, oligosaccharides, glycans, cellulose and cellulose derivatives, including but

not limited to methylcellulose and carboxymethyl cellulose, starch and starch derivatives,
polypeptides, polyalkylene glycol and derivatives thereof, copolymers of polyalkylene
glycols and derivatives thereof, polyvinyl ethyl ethers, and alpha-beta-poly[(2-
hydroxyethyl)-DL-aspartamide, and the like, or mixtures thereof. Examples of such water

soluble polymers include but are not limited to polyethylene glycol and serum albumin.
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bi ol ogi cal activity. Suitable polynmers include, but
are not limted to, polyethylene glycol, polyethylene

wqhkysaBsar opi onal dehyde, nono al koxy or aryl oxXxpCT/US2004/033271

derivatives thereof (described in U S. Patent No.
5,252,714 which is incorporated by reference herein),
nononet hoxy- pol yet hyl ene gl ycol, pol yvi nyl

pyrrolidone, polyvinyl alcohol, polyamn no acids,

d[4di nyl et her Asalsed beréinjithd térohe’polyalkylene glycol” refers to polyethylene

- Hydr r |.) - net hacryl am de, dextran, dextran
Y oY R et SR e e BB sy B term
gkpoBlkyleRe !gl?’/&fl’oéﬁébﬁpﬁs@%fb&ﬂiﬁéa!ﬁXﬁ@ﬂ%né??é!i B8y £8R3hY Fihage
pol yoxyet hyl at ed po | , heparin, heparin ?ragnents,

ol ,
pePleercrrightord detwsen gb&a@@ﬁ ap0 ke, Otfley cmnwplarcehbedimeres are

af; I . ' LV Ny ding ;out,not |imted, . |
C e B A 1 Sl S o e 6 et Cotlfggns
atm:hl@gl; 'a’lob’gthgbn‘? Glyt:@)l\ae& Dapivhtyyee pori Bieﬁllediﬁa) |&p@1i(]t@ﬁbﬁd” €2001).
gl xeol an vatives thereof, copolyners of.
p'éﬁ; al kyl ene %)ré*%/‘é Sfpécagﬁ (Tpeﬁé FP&QF?SV%@I%W&W? in water, stable to heat,
piaky o My cBéhikhi :84ME USes AR Ry &oBRA P&l 1dPR¢, %ha % generally non-toxic.
hydroxyet hyl) - DL-aspart am de, and the |ike, or

oy (gihileng Hrgablgs considerepte be bfocempdiibigawbich dolowsiyt that PEG is capable
P L Qe i 0. pol yet.hyl ene.
oo tcnct Vb #0e e b Cordorkd FGR chRBRarEbe BRincaty,
t RiEGnis'spbstansiblkyhoerimnghygalié, whdheis $o $a9 tipo PE&tdoyd @51 €end to produce

e BReorB B 05 Wt BBt o e Tt

efunaivnashe Sodtuth ki ApBloAalyRE@RCHSR, HOPEIRERIs 3 Fhask the agent
aver age nol ecul ar wei ghts of between 1 kDa and 100

KB4 CaEeHe 0B RIERIIRIS RYY EHIFURG TeERANSe sorthatl angrgagismiesn tolerate the
aJRbeEor tl ! | | i

B EAVE flRARB 9 O30 iy oo o

sauseRgtiingxriothssurfdesirableorfdisc BEG Apyihg dmtforandd -- CRDQHL0--

[ i cal l. ol.qrl ess, orl ess,
CPLGPES L b BBl e B8 gy rom son 20
cdbend 2080, isgRusSul pddEr A thepysbtiot ¥ZiBe HyveRlRMEPEGQhaif a molecular
and |ségenerallé)non-tOX|c. Pohg(ethylene glycol) 1s

CBislt e e abeyt B B habioyhl 905009 Dawe pprticwlanusey as thg polymer
REGkHose.Capabl e of coexi stence with living tissues o r
organi sns wi t hout causing harm Mre specifically, PEG
i[46lsubst ant i dht polywer-bagkoomogembe linashdbchranched. Bramjied praymer

G B A8 B ROHE S SRR SOBRIRS 0 LI

desich atxe enofatnatd agiurhlity tdfdinkber Gy lynted haidSlinkePioGh®&inGal Brinch core.
t he, PE o mask the agent and can

| ve agent, t.ends Ny
AL o BRORY i branclicg! TPTFRHE: BB BIEECA5Y RO cimylene oxide
Qb gaijus PoIoAE shel R Bl&ol, Myl %ﬁ@&ﬁer?,%eﬁt’ﬂ%ﬁﬁ? %ﬁlﬁjﬁo@g}’tol. The

conjugates tend not to produce a substan
(6 Rsachypoigty gamaled et derivgd donpiemeral amide séidsablch as lysine. The

VrdrR ooty RE 1R 18 EAE bE PIRLRed inGenA {Rm as R(-PEG-OH),, in

which R is derived from a core moiety, such as glycerol, glycerol oligomers, or

[y

pentaerythritol, and m represents the number of arms. Multi-armed PEG molecules, such as

those described in U.S. Pat. Nos. 5,932,462 5,643,575; 5,229,490; 4,289,872; U.S. Pat. Appl.
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(CHHO -- CHCH- , where nis fromabout 3 to about
4000, typically from about 20 to about 2000, is one

wagefsuBsol yner in the practice of the inventi eaT/UBE®B4/033271

havi ng a nol ecul ar wei ght of from about 800Da to about
100, 000 Da are particularly useful as the pol ynmer
backbone. [46] The pol yner backbone can be |inear or
branched. Branched pol ynmer backbones are generally

mamms-ﬁ%hwowa/zmw RIncaW 0y93/28 259, @Behhertvhae iy Efebxpe?asedaoy
tral branch core nnle}y and a pluralit | i near

SR DEHATLS SRR Gah 1 hE Uisade fie PopyrasT DRkbORG | PEG

| [517]3 omonl y  usigsthbMPBGARAE ARE bE & B At 2G5 ?EG represented by
ar ed b addition of ethylene oxide to vari

pBEGOoHCHE WhQIS Ygib ¢ tioking,gr @Jpﬂﬁé Zdb amhdtiyatee t@mmal group linked to
S e biighe fPALgRQH Rikel - The central branch

nol ety can al SO erived from several am no acids,

sM8h as | ysi rieet arddker lbf'mhé‘d?fﬂmﬁ ohy f)@idbb/t'm hed ek gﬁﬁlﬁs such as
be re esen e? Hﬁa{nera formas R(- i n which
aron gl pioGEe £ EGrhckoosr sathesithanat ﬂsel?eﬁ 05%E% chaies: ol |

ojl4grer ol ol i aRH®LiSon t8%h r .
t “h eF nunber of ar rlnson I\/ljl %@r{r g@%ne&gﬁbgé e Olgﬁ{ép C"{nea%g)ﬁ%ﬁ)%éred with

t Werkeor degsedabls digkages in.the baekbonaNGer exBmPR2PRG 2abb&g8p&Habwith ester
. : 62003/.0143596: .

a8 e iR el ol R R HRRE

i hydonysiy resuliel intofean edearf ¢he polinaercingo fagmiehts o Rinief BloleculéBReight:

PRl GG + AR P o e T orkea pEe

repr esent ed lnyis Biferstoodbthbse skiheg rn?tKe last ticht {Heriﬁin({e];gyl%(ethﬂene

rou% and Z is an activated term nal group |
DR EER represgnis g inghudge el ?he@bqn@rfgmhs [ 48] Yet
8ot her bran as reactlye
gr g]tJ ps, such %2&12190 gl%gg@)o( y?-:l%?s #ee ﬁg@%taglg& the 1nv%n 108, lio\{ymer
rhackhenest that [regyaterkselubleg W)Ith fREG2 Od‘laholls?:OO[téIﬂilml ﬁre @dﬂﬂcﬁlhﬂﬁ useful in

e f P an al so
o B Pl 2k g g P ot P E . FREiy R o, othr
Wﬂhﬂ&le ghablsy; ¥adhds @OI}RE%E e BcdDy pﬁd}@dcdﬂofylfhe?ss&l@t%of (e.g.
I|n es i.n the pol bone t hat are subject to
25‘%% pEeth eﬁlm%aqsbprewlelwlzcoﬂbyemlwrsthp@gﬁ ntixtuies thereof,

f?%‘& BARE, kP e RlcTRlopxpiehy of FPEERCo s bR toglpone can

[VBD} itlig typisallyrin thegango @f ifiont HwseSakD4 toatoutri 00J060 Baf oftehdiom about

t ter Iene gl ycol) or PEG represents or
(ﬂgpu é§E2Q+¥§ﬁ above forns. [51] Many ot her polyners

484 al so sui Thi¥e®f bralinadriekill iy &8 tatt Il rdBL¥iARIhat the foregoing list for
substantially water soluble backbones is by no means exhaustive and is merely illustrative,
and that all polymeric materials having the qualities described above are contemplated.

[53] The polymer derivatives of the invention are “multi-functional”, meaning
that the polymer backbone has at least two termini, and possibly as many as about 300
termini, functionalized or activated with a functional group. Multifunctional polymer
derivatives include linear polymers having two termini, each terminus being bonded to a
functional group which may be the same or different.

[54] In one embodiment, the polymer derivative has the structure:
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backbones that are water-soluble, with from2 to about
300 termni, are particularly useful in the invention.

waxenspBeER7 of suitabl e pol ymers include, but arecmwis2004/033271

limted to, other poly(al kyl ene glycols), such as

pol y(propyl ene glycol) ("PPG'), copol yners thereof
(e.g. copolyners of ethylene glycol and propyl ene
glycol), terpolyners thereof, mxtures thereof, and
the like. Although the nolecular weight of each chain
of the polynmer backbgpeacaporary.pii-nsnypically in
t kBertiange of from about 800 Da to about 100, 000 Da
often from about 6,000 Da to about 80,000 Da. [52]

Those of owlgﬁggl(yémb%& he art will recognize that
the foregoing list for su tantlally wat er sol ubl e

[ el
T ustrac i e A FERRS IS b e AR oraPr s i ng
The Szf'yhé?%?g??éa aoiub??%ﬁs%ﬁfw%?n%ﬁy e L
"mul ti-functional", neaning that the pol yner backbone

has at | eadtis & liokihemoietyl ywiadhon@osesprideyit @absab¥nddShich may be the
about 300 term wh#nctlo lized or activated with a
functi onal ﬁ?ﬁﬁ&iﬁf U4 i onal pol ymer derivatives
include linear p mers having two termni, each

term nus bgﬂﬁgﬁﬁ getiopabgoupmct i onal group whi ch nay

he same n nent 1
pols];rrer deri \C/]%;? i bfeﬁ ﬁf mkilwné g‘? lreﬁjc u?‘ea%d%oﬁﬁ@ultﬁ Y
Nungtiqnalired elkyl grovpiontainggaump @ZIISdmdmomtpyefeIBblly$eﬁ/een 1-10 carbon

! dé&hé ng 5[91’0‘31%%6 ?\‘ms nl'lrogglry%t ?)alg ! grssglg{,\ ge 1'&0 ugedang_tze alkyl

er SO e non

| dhaiai Ahe alkybihyln nvilyiatsh berbiyariRedoat @ $eRtoaldm. a@ﬂl@f‘éxaﬁl@lli:s of a linking
sanme. a ? or, different; and X is a

d e%IStPHO‘f% ﬁ‘&‘f‘? Edde 8 rBHpLy fenstionalized rukergyp, sontainiog g to 10 and
nmore pyeférabily A-6antbolatons! WHE afy1 BRub 'nﬁll}%fe YRSt {hﬁ\?ﬂtﬁ more carbon

al kyl group containing u p to 18, and nore
e BIYOge™ GX 2SR %Wlfalt BorgS- ch%%ﬁmd@smﬁssmbﬂp linking groups include

AT A NG B s
r

83/BIA3509, kegh of waiehlis éncofporatdd hyhﬁfegemehabm ifi g epfirety. Those
%@rcﬁ)dr)nﬁéﬂllj glethg‘arjc]%hfdfep()lg}{lzfel“{ﬂ:ﬁtt}lleotr(])laelgl()lzrlgqlsfa fof lmlgng mgletles is by no

contai ning up t
means exhaustive and merely illustrative, and that all linking moieties having the qualities

described above are contemplated.

[56] Examples of suitable functional groups for use as X include hydroxyl,
protected hydroxyl, alkoxyl, active ester, such as N-hydroxysuccinimidyl esters and 1-
benzotriazoly! esters, active carbonate, such as N-hydroxysuccinimidyl carbonates and 1-
benzotriazolyl carbonates, acetal, aldehyde, aldehyde hydrates, alkenyl, acrylate,
methacrylate, acrylamide, active sulfone, amine, aminooxy, protected amine, hydrazide,
protected hydrazide, protected thiol, carboxylic acid, protected carboxylic acid, isocyanate,
isothiocyanate, maleimide, vinylsulfone, dithiopyridine, vinylpyridine, iodoacetamide,
epoxide, glyoxals, diones, mesylates, tosylates, and tresylate, alkene, ketone, and azide. As

would be understood, the selected X moiety should be compatible with the azide group so
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nore preferably 5-6 carbon atons. The aryl group may
be substituted with one nore carbon atons, nitrogen,

woxyg@asar sul fur atons. O her exanpl es of sui Pabius2004/033271

l'i nki ng groups include those |inking groups described
in US Pat. Nos. 5,932,462 and 5,643,575 and U. S.
Pat. Appl. 2003/0143596, each of which is incorporated

IR At s i L

| ing¥ bé ymdbifkdtiogalMeRid Lhai the BEoRAP AMBAREAI %5 b(Z?s also an azide
and nmerely illustrative, and that all [inking noi

h&Qiche ok sErehifinstionals meaiding thetthe seroneé functionsb atovprs| aahﬁdent

[ RLtIRXT £s of suitable functional groups for use as

X i nclude hydroxyl, protected hydroxyl, alkoxyl,

a[:5t] ve ester Aswoud htsundetgt‘atrdanylﬁm'c il tmﬂ‘;ﬁrote&técﬁ’rrsfeﬁnd the
rbonat e

RO AR Gyl B G RSB SRR
c&mttmnaitmp umdelt cattain adadebry cleditingl ey deotbt@lE @fR will vary depending

al kts ﬁ’ 5 g&rﬁl ﬂ net hacr‘%/l ate, acrylam de, active
sUl T'oH&7 © ically, riaptys,gFoun, eéqge}grp@ategrﬁqquanm}@,agtgq: ghemically
preadtiee g@dp ib)hﬁira&ﬁlhdiﬁ,a hpteRIe! 86 pldidcBhg ofc@p BV defocRE hgm the
pr ot ec boxylic acid, 1socyanate, isothiocyanate

nPw t%butv{orgmagq?pyléh@oc}ﬂqdyﬁ ﬂwmy@pﬁboxycarbony] (Fmoc). If the

VinaicaNy fedétive grdup OAMEN ARE Por H
di ones, y mesy| ag{eug tosy1 atg ecﬁ I'Ftlgﬂ 2 g?ndgldlsulﬁde If the

k@?'@ﬁ‘é Y BAHVA Braye is peprhgylig abé aylnlmlasrlattm@b ortpn@pionic acid, or a
th the. az
SRS o, TR DB SRR P Su g 5 o,
o¥ ¢at-butiih@ther prdtsciirgrgraipsi kmgwo h theert mksr dlsoteidebinMayint@ition.
¥ B' ]E Iun cti ?mfic er;%‘%@)esg)ﬁ 'iegglﬁr&w%ﬁﬁﬁﬁgrg&s% gt:l}el lger}gtlure include

H‘éﬂmcmhmifdymm‘boﬁﬁtaksee BB3N.0P4t.Nds. §.n81,69%; QQQS ﬁ?ﬁ)%lﬁlﬁ@@'ﬁ:e e.g.,

|sag)&1i(f h‘fehfun |onal roup. f

gL ol febery 5248 (187 Zﬁﬁl@tﬂ@/ﬁt ébl Y é’phfﬁs J.19:1177
t(®983b1)eh§mr&$@"(see ok, AnBFeR) etqllmlq%%v neh, R X 14735

prevents. reaction of the chemi cal l'y reactive

fUFrmEiyhprogiopetp anchesiniseidy ldutanoata é1ek.ome. cOloli ¢tiabrisPoly(ethylene
T K h
RS LB A ST g LR,
eXashington, PLC.¢ 1!?8%@%?11?&:@8 )Pat dach 6%6@’)mpc1mmld§n smz’dnlae (See

%:go%qﬁﬁlg&%%o%gl g% Rty er Oc% gy%a?g%@%f n§§8§pl & Macrolol.
SChietny B0kl (rﬁﬂﬁpmmtmrn]myyéste(rl%mpé .g., UfS. F?N@hﬁgxmﬂ% Y

a
SRR PR b e 8 B 0 DO BB i

gtt Eup Jmocaemamnw D79, Biting et 4YBiotésh. hﬁ}%}laﬁﬁicﬁen‘i’ 113354 (1991),
‘%I oni.c ]g or a hydr oxyI rou e protecting

FEHpoRYm &y P-2oPCaPhaMRAAT abrastah Bioghigmad3 1% (1983), Tondelli
et d1yl. Controlled Release 1:251 (1985)), p-nitrophenyl carbonate (see, e.g., Veronese, et

al., Appl. Biochem. Biotech., 11: 141 (1985); and Sartore et al., Appl. Biochem. Biotech.,
27:45 (1991)), aldehyde (see, e.g., Harris et al. J. Polym. Sci. Chem. Ed. 22:341 (1984), U.S.
Pat. No. 5,824,784, U.S. Pat. No. 5,252,714), maleimide (see, e.g., Goodson et al.
Bio/Technology 8:343 (1990), Romani et al. in Chemistry of Peptides and Proteins 2:29
(1984)), and Kogan, Synthetic Comm. 22:2417 (1992)), orthopyridyl-disulfide (see, e.g.,
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or tert-butyl. OQther protecting groups known in the
art may also be used in the invention. [58] Specific

wexerspBeRr7of term nal functional groups in thePCT/US2004/033271

literature include N-succinimdyl carbonate (see e.g.,
U S. Pat. Nos. 5,281,698, 5,468,478), am ne (see,
Buckmann et al. l\/hkrorml Chem 182:1379 (1981),

e.g.
19: 1177 (1983))
%ﬁé@ b 4 iaton, Chern. £l Bosl pérgiol bperconsarinin el
1¥Rer3hbleci8s 85581 SYID), mﬂ?lsﬁinfbn@(sgp cpat§. Iﬂa@% 5, 900 ,461). All of the

succi ni m dyl butanoate (see, e. %nson et al.
P@Oy%éqﬁw%h%regroy@@ra;ed@ﬁ@m@ ffgfef&nqg} ol ogi cal

i cations, [
ﬁ%i’ Vashi ng tIg%ﬂaré'fZ%dJeﬁljoB%gl@rﬁ the %ﬁléﬁ@l{j&%@ﬁé %E gfsth%mventlon
59m1866291ymsub?@kbunnhajmg tlsetmucrtmtee (See, e.qg.
Abuchowski et al. Cancer Biochem Biophys. 7: 175
(1984) and Joppi ch B+-GLCHMBR:r(OHaCH,@ne rCH,TCED —N3BI=N
(BefSin; succi nim'dyl ester (see, e.g., US Pat. No.
4,670, 417) zoI e carbon see U. S
Pat. No. %?h?na EP%?S&% l?‘%lea?’ {esé’éd e. g , Pitha
et al. Eurnls]auaupgz)I*tsm,ouMoo@ (1979), Elling et al.,
Bi ot ech. pl. Biochem 13:354 (1991),

oxycar bony 7 #oghss gipkodimens thes pglymepdey W@hwf thetinvghtion comprise a

g)b’ﬂr BhOGBEMavith 83), Tondelli et al. J.
tnr]eorl Iaed Rel g;r;sée €2érélést%n%(lgss)) p- ni trophenyl

%?Ltb ccn. . X1oregh 0t ol ﬁo‘”hem

chem Biotech., 27:45 (1991)), al dehyde (see, e.g.,
Hé(??% et al. J. Polym Sci. Chem Ed. 22:341 (1984)

U. S. Pat. MNoisah ,aBIS}Aitﬂ ShronkdtiS liddak molddy comptihe Hfeen 1-10 carbon
mal ei m de étsee .g., Goodson et al. Bi o/ Technol ogy

8:343 (199 ))mS’ROITHnI et al. in Chem stry of Peptides

and Prot ei A% od%0(td B dooo2ak4 Kogan, Synt hetic Comm
22:2417 (1992)), orthopyridyl-disul fide (see, e.g.,

19Woghi renX igp figictiorg] grem}s de@nebnd abo®14( 1993)),

gg: %|82| ( g;gg)gh’% a%ifl%fl V\;F?@Eg deélvatlves a% fen Lljlv%gtﬂ%g:?ah bgrygrepared by
St GAE,tW6 inethods. [in ofe thétbodaliower baf)\e,r ﬁ&@ﬁsoﬁfb& polymer backbone
i,ncor por at ed her ej nby, e%g{ b In a&referred

R B PR Eemdeqpls Yhisht et 7 baiispDap abave 1§4:003. G polymer
Clﬁﬂklfoh& Eav%g‘@ﬁ%f@ﬁm@@%@&ﬁ fo Q%Mnétgﬁal%édﬁcdqu b 8ecoftd fdrhinus

CH COH) H wher ei n:
f'ft?ﬁéftdi t9 ﬁawta@kdwm@r@m@ rf‘?abféﬁi \amvrewmlqm (wzblch lmeRytbe2@ired with

g e? ?ggﬁr{l}ieg gg?ultlaﬂg R ? ns, qﬁgﬂﬁ ndéesghl’umt Bg’tas% urr}f [ctcer{-butylammomum

I nve n I’on co
and so forth). The leaving group undergoes a nucleophilic displacement and is replaced by

the azide moiety, affording the desired azid e-containing PEG polymer:

X-PEG-L + N3 2 X-PEG- N3,

[61] As shown, a suitable polymer backbone for use in the reaction has the
formula X-PEG-L, wherein PEG is poly(ethylene glycol) and X is a functional group which
does not react with azide groups and L is a suitable leaving group. Examples of suitable
functional groups include hydroxyl, protected hydroxyl, acetal, alkenyl, amine, aminooxy,

protected amine, protected hydrazide, protected thiol, carboxylic acid, protected carboxylic
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pol ynmer backbone having the structure: X CH CH O(CH CH
O - CHCH- O(CH) - WN=N=N wherein: Wis an

wabghasizc or aromatic |inker noiety conpri si ngCbasS®en33271

1-10 carbon atoms; n is about 20 to about 4000; and X
is a functional group as descri bed above. [60] The
azi de-contai ni ng PEG derivatives of the invention can
be prepared by at |east two nmethods. In one nethod,

smmdmmm dlialoymmchne sad ubilypypding and ke@a& bR pla\of Bitable
aver a from about 800 Da to about

a@év BHE° 15%‘3 CE@F‘%@%‘%&%«%@H& TGy |atfy resylate: grd tosylate.

t 2 nus bondgdkeoad mkthdld thiREhdrR1A of HeQWRe 2BGaRin polymer
second term nus bonded to a suitable | eaving grou 6

r Savedss of the inyentign, ainking egeny bdaiing amegiddfongmnalag 13Mohhucted with a
a@XteIOJohﬁ‘)I g&ﬂg; b%{b?jﬁ'h%@ﬁugeancaggrgteerrno ecﬂ?{’dw%%ﬁl ud| ut 800 Da to

sodi um pot I um tyla hi um
Tabout K00H Pagwicogn ﬂ]&dlaklgxg@elﬁ boats la ehghichll fﬁnctlonallty that will react

t d d th d ty,
A T SR s T L R —
)@d?ﬁﬁcrlderhaﬂve profkBwhilein thé ﬁldc@ﬁ sSHRWI ﬁ@m%ﬁg 5;50%&41& backbone by a

polyner backbone for use in the reaction
8O- PEG L, wherein PEGis polyethylene gl ycol)

a{%g 3 o HkLARAl LA M, 4955 A0k, eact W N

a2|de groups a a suita T hg §Foup.
EXaW61-Ms+ NflinkeriN=a¥e % B@cmRB(allmlgaer—N n c | ude

I | kenyl
g‘ynge:ﬁ% %1() i%’/EG gsrpoﬁyzgtfng Q/ngr}g {asésc{ag@ngl %pg glllql}éls 2{1?0)?y ora

plundtieaslegoupli Gdscrited ralawey bh&MPR FundBioR1 @B dhft ?sfd%i) %‘éékﬁxfe with the
Zngld mal ei m de, dithiopyridine, and vinylpyri

efiuictipnal ltYéskléWﬁil wil repret stficiently end eelestivigly gritb N functlonal group.
if64] ude chlo € : :
e ae ansie Ayt B erolBELAAE M heipe g gproonyic
pcish %ﬁﬂéﬁnla@ i9r eftive hsterafN drearc aminaj Mi teipgpdteyome if N is a hydrazide or

t.he j nvention, | i nkin gent beari ng
gaﬁ{lg(}zlogg f Epﬁc ban '1146?‘9% §r°&‘8|ﬁf§d§ %Hu‘i’\?oghl @ wat er
s[65]ub| e pol yMﬁdaa@kbme chay| PRAUATAAYGLA08e E&bﬁlﬁ}fih%& by
ht .fro t 800 Da to about 100, 000 erein
Ao

tpﬁ%c atigy tfollayed By ell*réW@araphmﬁmeiceﬁqam ty that
V]l react Sﬁl R&GE byRl¢ eWaﬁl 1eds &Y Inlmé: (t.a{sg Qfall‘“]ij(t} Yiamine, in

on the PEG polynmer, to forman a2| e-contal ni
‘%@e ofj e jamines Kﬁ@r(ﬂﬁqlﬁ!ﬂubx a plogaceng gtonp rrwxatxlmch s tert-butyl-Boc and

%ﬁ&%glﬁﬁr%qngr{o%tgagd ISEH% Xlrzrl%{meb ] %el:(ac%r& WIH'P/ a lankmg moiety that bears the
azide functionality: BocHN-PEG-NH, + HO,C-(CH,);-N=N=N,

[67] In this instance, the amine group can be coupled to the carboxylic acid
group using a variety of activating agents such as thionyl chloride or carbodiimide reagents
and N-hydroxysuccinimide or N-hydroxybenzotriazole to create an amide bond between the
monoamine PEG derivative and the azide-bearing linker moiety. After successful formation
of the amide bond, the resulting N-tert-butyl-Boc-protected azide-containing derivative can
be used directly to modify bioactive molecules or it can be further elaborated to install other
useful functional groups. For instance, the N-t-Boc group can be hydrolyzed by treatment

with strong acid to generate an omega-amino-PEG-azide. The resulting amine can be used
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i nking group. [63] An exenplary reaction schene is
shown bel ow. X-PEG M + N-Iinker-N=N==N

WO@08/BES | | nker - N=EN=N wherei n: PEG i s pol y( et Rgiraisen4/033271

glycol) and X is a capping group such as al koxy or a
functional group as described above; and Mis a

functional group that is not reactive with the azide
functionality but that will react efficiently and

s@& 2ynihgtéq Randletihinstalh oflef usettlifomabnaditpsieh af AlleiENaERIUBS activated

Ofi: . SHJ . netional Qgr I ncl.ude; being a . )
s Pl GRS SR B0 E B B0 Shtleabla egppgmggiona
areageats. M bei ng a ketone if N is a hydrazide or

am nooxy noiety, Mbeing a |eaving group if Nis a

n@greophi | e. e}[I%@PblﬁWPV‘?IPaé detivsHvestare pastiodartjeuspfuberbiert it is desired to
Cathch SifRtchYmBIBcAGS g LRLIgtion of the

pr o.gluct f_eol rlnowcelg&bg c rtgﬁng?%sg(%fgﬁ@?}h%r' lﬁ%rceégrggvaLe pragga--N-
remipp--azideci G woeldalip éhe atashoem obemowciile hutigg easdivakd

P = 11)) i.n.which, one of the amnes is protected

ORI Bfpm. o tR o 3RBTE bttt n et apte ivgled pibonate and s

afiecthtth ene esnihtis sTghd RE® afd 0hidcald hiEE h 868Ahel Soup to the other

react ed wt i nking noi ety that bears t'he azi de

RS HAGEES BocHN-PEG NH + H G- (CH ) - NENEN. [ 67]

I g9t hi s i NSt aRgRyhd: BRLAHRE: SR RVERID uplLed L9

the carboxylic acid group usf&?}g igvvar fl’gtﬁf/%%?'gler(genvatweha“he
FWEt i ng agents such as thionyl chloride or

car bodi i m de reagent sX-anal-ROLWI @ sUCeR Ni M de or

wﬁygﬁ.oxybenzotri azole to create an am de bond between

t he nonoani ne PEG derivative and the azi de-bearing

| i nker moi Ricyn beAfither H ot166 ek§F, blkerfcO bIRPSy08r 891 drREbsBRI S ry]

bond, the resulting N-tert-butyl -Bolg?%rygt ec egl : i

azi de- cont&P¥’ng derivative can be used directly to

modi fy bi 0B&Ld MRifEhGEY! GicRndy! Lhder

el aborated to install &glfhelrc us fbﬁﬁj@ﬁlﬁ?{%}%ﬁ%ﬁ’ gr oups.

For i nst an®@LY ispewatersoBdde goroupigesin pblgmeydr o | yzed by

treatment with. ong _.aci d. to generate a .
onega- am n)gﬂ-lsF#g&ﬁ( 'g[fi rg((gei?ty’l"ﬁvelcil é%ag' Iebt‘3 PRGCH Y Hlége’&%ﬁ’?d Bighaaay be the
2 las a sysatnbet Bor HdfecHg; 4nd i nstal | ot her usef ul

functionalyty such as mal ei m de groups, activated
di sul fi des’ “4EF 1QulerePand so forth for the

¢rogati on of ERdnAR & AMBETLARLEYIGEA Qﬁ‘@h.iﬁc%]ﬁ%?alr}éﬁtdg%@s]

Het er obi f unctional derivatives are particu ful
WeHonafizgdsalleyd gionp gontanizetiade | 8liahfl eroenprefondbichdresent 1010 carbon

O r e A B AR el s BB R e B s

ehain Fhsl allol Bleithaey alsp Benbanttied at £hkteroatom. Other examples of a linking
moiety for A and B include a multiply functionalized aryl group, containing up to 10 and

more preferably 5-6 carbon atoms. The aryl group may be substituted with one more carbon
atoms, nitrogen, oxygen or sulfur atoms. Other examples of suitable linking groups include
those linking groups described in U.S. Pat. Nos. 5,932,462 and 5,643,575 and U.S. Pat.
Appl. 2003/0143596, each of which is incorporated by reference herein in its entirety. Those

of ordinary skill in the art will recognize that the foregoing list for linking moieties is by no
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el ectrophilic group, such as an al dehyde, ket one,
activated ester, activated carbonate and so forth, to

woneostasmzi nus of the PEG and a nol ecul e havi ngramus2004/033271

acetylene group to the other term nus of the PEG [69]
In anot her enbodi nent of the invention, the pol yner
derivative has the structure: X- -POLY- B- CGR
wherein: R can be either H or an al kyl, al kene,

alhkane ﬁ?yhaustrve amqnlnemly iHusbative, uhé dlaaalyhmgng)mb:eu& Ha%in@ the qualities
may be present or absent; POLY

|
&seggrkb\r/\ég Ve%l BBﬁe@pﬁgﬂ antigenic polymer; Ais a

|[|7l]](| ng noi etBkam é@ﬂk 12 il % B6ES
ch may be thewgamsuas & Pk o erg@forﬂpes |3§<1n@ﬁ]ﬁiehydroxyl

slgefaﬁad Pl alkaxylactvpesterygich Exbrnlmdecscysiccmlmndmkasmgs and 1-

T Bl 1 00 B 0 A BB

H@nmeazoml ¢@banatet) caoetd; abdmhydé, dMﬁh@ﬂ@l@tms;‘r BlkBnyRSacrylate,

%iﬂg Qa80e 2 Ya%H(E e syl fur be included with the

al ky1 chain ARG PU ﬁm AATRNAGKYhRrofseigd aming, hitdragide,

hﬁdste(ftétﬂﬁﬁliﬁmd@lﬂ?r@téct&i(ﬁfw|c%$bd%fyh@adldl %t@&ed@'r@xghé id, Aéocyanate
EpgliBlncludeanultlwﬁyfunctlonallzed ary ’

JISTANHE mplimisle eyl pacylisicpyeding \@asﬁpmﬂmomdatcmlde

Epexidd, )glyogzﬂé) HR)nEEa}ﬁe%atecsu? tyisa'l.tﬁé; S t}@ts%late a n,gi,e?on% aarnH acetylene.

atonms, nit rogen oX en or
e@ml@be widersigpd, alisl selebtioch KX mglegsr SilopBl Hertopealtblé WAB ehe acetylene

ribed in Pat. Nos. 5,932,462
51 SYbisB 2R U R 4B e brotipgloet oo The syl pntaining
(pblyvm:r dériviaBives ng bp borasheRhiRM ok Hesaa
i Those of ordi nar 0skl I Ial [ %Ql%ﬂhg{eg'f&nhw&lénal group
o’@ §1é0 PhaseYleRe Pl He 8B Pﬁsrqblfgnctrpml neavitigrthatriied secands

|ﬁ§hct1ynam 0dp RANSerbnt RaldGdhM d nerely illustrative,
and thagr F li nekrl ng noi et %ggsm)haw ng the qualities

{dcribed ableaotherprefomead apbadiment, fhé pplymeadaivatvesfof the invention
I | .ar.ou for use as X i nclude
&Q a%o %ﬂr%g{)dcﬁ?o% Irtlﬁ g@aﬁtm té‘fek oxyl , [

hydl% oxyl, active ester,

such as N M@H@qcmbm}qmn ecHsry, ﬂOd(Cl{?_) -C= CH
b%nzotrl azolyl esters, active carbonate, such a

oxysucci ni m dyl carbonates and 1-
X is a functional group as described above;

n is about 20 to about 4000; and

m is between 1 and 10.

Specific examples of each of the heterobifunctional PEG polymers are shown
below.
[73] The acetylene-containing PEG derivatives of the invention can be
prepared by at least two methods. In a first method, a water soluble polymer backbone
having an average molecular weight firom about 800 Da to about 100,000 Da, the polymer
backbone having a first terminus bonded to a first functional group and a second terminus
bonded to a suitable nucleophilic group, is reacted with a compound that bears both an
acetylene functionality and a leaving group that is suitable for reaction with the nucleophilic

group on the PEG. When the PEG polymer bearing the nucleophilic moiety and the
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benzotri azol yl carbonates, acetal, al dehyde, al dehyde
hydrates, alkenyl, acrylate, nmethacrylate, acrylam de,

waaebisxwasral f one, am ne, ani nooxy, protected anPa@UsS2004/033271

hydr azi de, protected hydrazi de, protected thiol,

carboxylic acid, protected carboxylic acid,

i socyanate, isothiocyanate, malei mde, vinylsulfone,

di t hi opyri di ne, vinylpyridine, iodoacetamn de, epoxide,
ginplegalb bearig dmésa,vingggymmarlce sombinsd; et le'ia?véngggfﬂuﬁ %rﬁl%bgoést ag :

al kene, . .ket one, and . acetyl ene. As wou e under st ood,

¢ TSRS fptecomel 40 3= Eaplasrelb e Suelgrmilis Taoialy: #ifordiog the desired
asetyydnerentgihbig posmet. hat reaction with the acetyl ene

group does not occur. The acetyl ene -contai ning

pol ymer deri vat i){-?ﬁG['ﬁYw _Ahe@ié&_%#aé\.t[d&?é\;q}%ﬂeani ng

that the second functional ~grou al so an
atldl y| ene noissshown arpraéred pblyfnentdckbore! for use anihd geatfiithas the
rent, functi onal

t nction roup.is a diff n .

e OB NS LSRR LU S L R0t LB ey an

pXlisynianctibanl grapi the Fodf ndtheact MR NI 0Br SR ANHISE: Bnctionali
aving,thg structurg: X EL Cﬁﬁ%%%ﬁﬂgﬁ

p kyner backgfnéyr i

dg CH CH - OXampfey of T3 inglygecyming, alksxy, grydoxyusidfhiyduyh imino,
OdafboRylaR, BRSEIdebed updth) hou 00;

a:d n{is bet ween 1ngﬁgéﬁﬁgﬂggég%?ﬁ%&gigﬁ%ﬁlS1%?§%éé§Pe
drechprispefdditionat el {INPEQBGhatuder tBosa IfencsibiMaroups that would

. T L enescont ai.ni ng PEG deri vatives
o B e SRR R A R Ok s sd L. s Tctude
rabtdndddrorhide,dodide, stesyimtehpekylate, Wil ©5y156 bibtDbtBer2Rbup B pected to
gﬁgébgﬂq:gaﬁLng.qg aver age mol ecul ar meiggt from about
BRIV CRBGG st mse 2DR el Hkrignst. plrishy dsachisetiess, olefins, alpha-
ht@ta ungatérated Eg&borly® gy SatdeRi&thnt QtRr glla&xgbg)ﬂf;li? grgqtu'g? %ected to

ﬁhgup and a second term nus bonded to a
ereopittiandyguelaephiless reacted with a conpound t hat

rs both a functiqnality.and.a | eaving
dM o that | o SEERGELRPRIRERL AR MR ier SFerkn 1-10
ﬁ’a@p:@ lphis br z S‘@’Btimmpd ay |1 ting oPbxtw eW@g4 Edﬁ@orﬁ%&lf of ¥ Ier@ﬁnctional
i t he nucl eophili.c nmoiety and the 23nplecul e
%g%r iﬂ%d’t% s ’i“’g 5??."%‘8‘%%@?3%}‘%8 s A stableeavinggrpyry
g7dup under goPSsedoridutBOP ir |pkéf)aﬂﬁ§lpl)18tﬁ§ ?%%? i é};‘g{lﬂﬁgﬁng polymer

repl aced by the nucl eophiliC noiety, a
618’§Y3Fl¥?f of thsripyeatign a8 ﬁ{gpﬂb’mgr hsyingram average molecular weight from about

800 Da to about 100,000 Da, bearing either a protected functional group or a capping agent

at one terminus and a suitable leaving group at the other terminus is contacted by an

acetylene anion.

[78] An exemplary reaction scheme is shown below:

X-PEG-L + -C=CR’ = X-PEG-C=CR’
wherein:

PEG is poly(ethylene glycol) and X is a capping group such as alkoxy or a

functional group as described above; and

R’ is either H, an alkyl, alkoxy, aryl or aryloxy group or a substituted alkyl,
alkoxyl, aryl or aryloxy group.
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X-PEGNu + L-A-C X-PEG Nu-A-C CR [74] As shown, a
preferred pol ynmer backbone for use in the reaction has

woheosfoasmrul a X- PEG Nu, wherein PEG i s pol y(et hpCemus2004/033271

glycol), Nu is a nucleophilic noiety and X is a

functional group that does not react wwth Nu, L or the

acetylene functionality. [75] Exanples of N u include

am ne, al koxy, aryloxy, sulfhydryl, imno,

céboxyl at e, Myl exaintde ataive thxicadn®psp Labuldbebdficiently reactive
[ hani sm _ Addi ti onal

react, priqarily.via a SN2-type ne / )

e ieares S ey d@?&ﬁﬁ?@ﬁ%%@ﬂ%ﬁﬁi With g eificisbtongangaien of the
t hettylaMedhidn! ERCeaddbn @hiliti¥ndteguiftd t& h'(f‘cloﬁlﬁﬁgﬁ ﬁJ;Nfdisplacement of
addi tion reaction. Exanples of L groups include

ckkrvipg geurhysseilene poightiere welsppwr o the pesyl at e, and

t | at e and . ed to u r go .

B cophi |1 c i HA8 TAPREHE by hERcompiishea by
apetehijatien of theiporisttdotipwed Bf thismatatpaptab etr@cdspsat ur at ed
car bonyl groups, carbonates and other electrophilic
groups expected to undergo addition by nucl eophil es.
[] In a prefesxed gyrbodi ment, A is an aliphatic

l'i nker of between 1-10 carbon atons or a substituted
al¢l ring of Betiollestingexamplay 250 nffered trsillustrates bat not to limit the
f aGht A0&kio@r oup whi ch does not react wth azide
groups and L is a suitable leaving group [77] In a
second nethod for preparation of the

acet yl ene-cont ai ni ng pol ymeExampledat i ves of the

i nvention, a PEG pol yner having an average nol ecul ar
VEEGIUH #ReRraPeutci800 PRGIE.(@hguE=¢RO, 000 Da, bearing
ei ther a prgpotected functignal group or a capping agent

at one ternm nus_and a suitable |eaving group at the
ot her ternil$ils The rdiielvlercielispl SivOED ét rphaserbwiiniho alkyl halide (A) to

| ' e, | bel ow. . .,
5 R WD S 55 AR 52 0 e
mﬁf@étoh waadedghthr,da)ﬁralﬁdi odurisstuentedaflp :tmgztgaugyl r ﬁét%?jlﬁﬁl group.
oxy, ot a functional group as, descri bed above; an
B 8 p T E kSR PO st e e b o =

Odubgtit@ted 6t unswistilted kYl or hedekaxy |§rou§,rdf|a sHbstkd @PtMsubstituted alkaryl
ove, the | eaving group

g{ou .. 24[79] In the exanple a
L_ﬂWg‘ﬂ’ll & el @biiseiesed g ysaturaiedallyd anheierogtkashgrony plypically,
Cp_eypd i@?@lg@tﬁﬁe%oﬁ gﬁﬁ@f&ﬁgorwﬁet}lo% ﬁ&ggﬂlﬁlegyélycol (mPEG) having a

concentrati on
molecular weight of 800 to 40,000 Daltons (Da).

Example 2

mPEG-OH + Br-CH, -C=CH - mPEG-0-CH,-C=CH

[84] mPEG-OH with a molecular weight of 20,000 Da (mPEG-OH 20 kDa;
2.0 g, 0.1 mmol, Sunbio) was treated with NaH (12 mg, 0.5 mmol) in THF (35 mL). A
solution of propargyl bromide, dissolved as an 80% weight solution in xylene (0.56mL, 5
mmol, 50 equiv., Aldrich), and a catalytic amount of KI were then added to the solution and

the resulting mixture was heated to reflux for 2 h. Water (1 mL) was then added and the
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acetyl ene anion. The reaction conditions required to

acconplish SN2 di spl acenent of | eaving groups by
wacetsyBene ani ons are well known in the art. [ 807/US2004/033271

Purification of the crude product can usually be

acconpl i shed by precipitation of the product followed

by chromat ography, if necessary. [81] EXAMPLES [ 82]

The foll ow ng exanples are offered to illustrate, but

neslvenbwis removedender eanentn. iTovlentesidue wisaldal CHCIRESHE ahd the

Br - -C. CR.__PE :((CH ) - A B [83].Th
oI PR GPYaGH Fit i s e 0Pt Helome g reduced o
hagpkdiem4tély 2 MLt ahis CHAT1LdoRion WY added 4 HEBS! éﬂmﬁ@m' drop-wise.

nis an integer fromone to nine and R can be a
sTheegHing piecipitain heenlicriar ivashet wilhteserabmortions af erlddiethyl ether,

qndgri@dg fi e oal kyl group. R can also be
aC3to ?Jg%épaafégéw%

or unsaturated cyclic alkyl or
cyclic heteroal kyl, a substituted or unsubstituted
aryl or heteroaryl group, oExamplefstituted or
unsubstituted al karyl (the alkyl is a d to C20
saPEe4QR d Br-(ChsaCaCHt2 tREGOHCH):-Ged @ r oal kar yl
group. Typically, P-OH is polyethylene glycol (PEG or

met hox tAwl epe alycaol (nPEG Vi
rrjgﬁgcul ar %P%’E‘%&?Maﬁ’ﬂ at’go%ﬁ?ﬁd’%’l P%%(E@OO(IE%()"?PEG'OH 20 kDa;
EX@ gyl em2netPREGHE was Beated it NHTPERD. Sk mmgé]s mL). Fifty
nPEGO—! Wi h a nql ecul ar wei ght of 20, 000 (nmPEG CH
FOURBES £E-Glorer ] Pepypr (0-3imbi pmphd et st catalyticiatqunt of KI
(vte tn a@déd ONRY thixnite. T'Tie destltinPrhixnfe R34 Wate@% Rbux for 16 h. Water
propar gyl brom de, dissolved as an 80% wel ght sor ution
i (h 138y v dhemadded prd the setvant was@meyed wnder Yalculmi.c ) theaesithe was

| f hen added ta the sqglytio
SRR, I, N ol Bl A A s,
rand Vietvetungd wit Jedwees 1 h}%}_ﬂoﬁﬁd&lﬁr mg. trhi cﬂﬁsggvlgﬁwded to
r ed under vacuum. the residue was adde
(ggg)ﬁf%eﬁﬁ%%trﬁl\el) %P@'éﬁlﬁec %pggpépltlﬂﬁgreg@gzgg Yewepllegtpd, agpshed with
Gisial pOREHE @8 5ola ALty Sth%O bl B '
appr%?i mately 2 rrL.t y'Illlhi S Cmceg@(z%qfﬁtgﬁ%ﬁcg;v{g?o%dd%geﬂkwg'

di et hyl ether (150 nmi) drop-wi se. The resulting
precipitate was col | ected, W&mRlg4wi th several

portions of cold diethyl ether,
(1)  m-HOCH,C¢H40H + NaOH + Br- CH,-C=CH - m-HOCH,C¢H,0-CH,-C=CH

(2) m-HOCH,C¢H40-CH,-C=CH + MsC1 + N(Et) 3> m-MsOCH,C¢H,0-CH,-C=CH
(3)  m-MsOCH,CsH40-CH,-C=CH + LiBr - m-Br-CH,CsH,0-CH,-C=CH

(4) mPEG-OH + m-Br-CH,C¢H40-CH,-C=CH -> mPEG-0-CH,-CsH40-CH,-C=CH
[86] To a solution of 3-hydroxybenzylalcohol (2.4 g, 20 mmol) in THF (50
mL) and water (2.5 mL) was first added powdered sodium hydroxide (1.5 g, 37.5 mmol) and
then a solution of propargyl bromide, dissolved as an 80% weight solution in xylene (3.36
mL, 30 mmol). The reaction mixture was heated at reflux for 6 h. To the mixture was added

10% citric acid (2.5 mL) and the solvent was removed under vacuum. The residue was

extracted with ethyl acetate (3 x 15 mL) and the combined organic layers were washed with
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and dried to afford propargyl - OPEG Exanple 3 nmPEG OH
+ Br-(CH) -CsCH nPEG O (CH) -C CH [85] nPEG CH with

wa 2naslesal ar wei ght of 20, 000Da ( mMPEG OH 20 kDaCT/as2oog/033271

0.1 mol, Sunbio) was treated with NaH (12 ng, 0.5
mmol) in THF (35 nmL). Fifty equivalents o f
5-chloro-I-pentyne (0.53 nL, 5 mmol, Aldrich) and a
catal ytic amount of KI were then added to the m xture.
Teeurted agl sejutinn(d O md.)wiried beatMgS Opartdabhebritrhed tokive the 3-

en added and the sol vent was
V§%§£§égxﬂ%%%ﬁegghﬂhl To the residue was added CH (25
rrl8)7] and t he o]v@aran@sulfaﬂﬁ chiBde @SRAN 9@%019' Elgﬁﬂetﬂylgllhme (2.8 mL,

and the vol unme was reduc
B%? e P‘}deé 0 solytignsofcpmppund G (2 0igo ! Aasnal it e, Ch at 0 °C and

dﬂh@?éﬁ&tﬁor?@vﬁkeﬁla&gl%p éfrlg{,:r%r Mr 38 g Xﬂ{%ﬁgleso\%léil%%]&orded the mesylate

preci gl tate was CO ect washe
pRsrathatsrys o Q:loITZjlllsmlle(thyg 9et mmo1) vm dlsdmsadn TeFabd ﬁar;?and LiBr (2.0

N & DB R G e YeAEianch BB G hebiétae tes o Fomphoes then
Hoﬁleﬁlltd) M.
\%HE?;_V%IPS : CSCT;ID fl:l(e %}%t;ﬂé"\bﬁ%ﬁ_ﬁd@dﬂergz %&%@é&em was
BEYe acuyp gl hegsidugivas extractesd with ePE@e@eCBx-1CnHL) and the
Qofﬂﬂm’e@ I8 erér Rerd izéﬂt\iflﬂpsag.\%%ed Na(l’,l solutloq_ﬂig na@odrﬁeLd)over

3- hydr oxybenzyl al coho
SHHYdRpusdN2:89q.5mdchnagaizatéd lloglveﬁhlddnﬂlrﬂbmdmicﬁd sodi um

roxi de (1. the a sol ution of
B?%ipar gyl br oI?n %G-é% m@l gg‘g HHme &%P)g‘ﬁ‘is dissplyed ig T HF (20
|mL)>a}nti éreesohBiod6vagicoolddinaimite bathl el @ARE, 0035 Hindt) Wa?acﬁ%@ with
reflux for 6 h. To the m xture was added

SRR st et apestot o sefopah @bl idroyetihabrivide
\6BRIHI ORD ta

T B . 0418, MaPmth Ak Silaic A Y 2 P BT barn
2%8 Havedand lgcesuliigunixe (vasdaeaucgi Io ndﬂweﬁbr agar W@S@tm was added

t he, 3-
b et R G
(RCE (2N ths) rancdatli&)olr@flidieye& azassapumteaodrmwvér G cﬁo@qggs’o and the
{8 ) “taé%” of ”Founld 2 W

pUgieVag dgYCRE o apRon ARt wéénlm la@ewlsmddlﬁ@l so@methgesoamn(lso
inn) résultdd Mhltwé&?lwe aJhﬁéva@a% @%ﬁé%ﬁ%[{?%iﬁheepﬁé d?n@'f‘ve.

yellow oil. This oi 1SS0

in THF (20 nL) and L|Br (2
Example 5

mPEG-NH; + X-C(0)-(CH,) ,-C=CR’ > mPEG-NH-C(0)-(CH,),-C=CR’
[89] The terminal alkyne-containing poly(ethylene glycol) polymers can also

be obtained by coupling a poly(ethylene glycol) polymer containing a terminal functional

group to a reactive molecule containing the alkyne functionality as shown above.

Example 6
(1)  HO,C-(CH,).-C=CH + NHS +DCC~> NHSO-C(0O)-(CH,),-C=CH

() mPEG-NH, + NHSO-C(0)-(CH;) -C=CH -> mPEG-NH-C(O)-(CH),-C=CH
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g, 23.0 mvol ) was added. The reaction m xture was
heated to reflux for 1 h and was then cooled to room

woenp@asstare. To the m xture was added wat er (BPCHUSRY04/033271

and the solvent was renoved under vacuum The residue
was extracted with ethyl acetate ( 5 nL) and the
conbi ned organic | ayers were washed with saturated
NaCl solution (10 nL), dried over anhydrous and

g B0¢ent rat ed tdepegtymeictabid (2943 %escb inﬁmmvgk_g.dis&?%d JH-EE@%?;% mL).
TR sicritlnidedS08 e B 6 Bk oDt added and the
Nﬁtﬂht(oﬁ Wk stidred Dy ERITZhD at\Wesin AeHeRd t hevik r% d%é\h{&r 109 7 was

over a per| od of several mnutes foll ovved I on
obsed fiethg fglowiag sesctiemeithqut &ﬁhattmréicmnss g, .4 mol)

a a catal yti ]ﬁ"ﬁl}'{‘ f he ¢
re ved and the resu h%‘g I{r%lﬁ Wi &S v@g #;qugtga {‘I‘Zﬁ*ﬁ%
f Sunbid wras disbbred (I TAY (WasLpadelt hixaird eafitoidds 4 a@dNHseester 7

ent S nove nder vacuum To the residue was
a@gé V%n §3’V A dedRriqnawiss Wih vigoroxy atirripg sThe mixture was

sgpafeate dir ﬁf B @GN QFarR NS F&gﬁteMﬁe% Wad 3 a@)‘(&ig WA added
W S 1"t

vvas reduced to approximately
be sol vient wes remqvise updes Gaguun. Todid ltesdue wasaaddm €4,Cl, (50 mL) and

gﬂ(ielrg I%{/ggxinlt:\a/%fer Wil n%{&ra\f@s ﬂﬁ%évﬁﬁén%gggo& %512%%) 51 ﬁledo e was reduced
n@a@mﬁ:@(t?)y 21k )l“hﬁﬂEBClz[SBE}loﬁl' Wes :Icﬁéclmol’bﬁielr (150 mL) drop-wise. The
e BT o A Feteh B e R iy (et iyl eme g1 yeol )

pol ymer containing a termnal functional group to a
reactive nol ecul e containi ngxhigled kKyne functionality

SRR U 2 Ty EAEBleFerresik s wrersratiokef e Bphpes pujfouxester of
%IWE&NHE%Q) V(/lﬁHl dan-afso®lel ret @ b adthi %&%ﬂ&hﬁo&@é <§i mesylate of
was di ssolved in CH2C12 (25

WMS*F‘H%?S §£Y€P19ﬂ %e&eﬂfsgogbnggtosséats apghihp ﬁalm@l caDE ptepade by similar
gproe%d&)[emol ) were added and the solution was stirred
over ni ght at roomtenperature. The resulting crude NHS

fur%er purit 8@%%&4}5{3?%%’5}#&&%%%@”9%%28?;

wei ght of 5, OOO Da (MPEG-NH , 1 g, Sunbio) was
dP3sol ved i n MPEG(OH (MY =8BY00} 1eg, TOXHEIPinSS nAO8H t6¥lerteGvas

PR R ek A DA I
temperature. To the solution was added 40 mL of dry CH,CL, and 2.1 mL of dry
triethylamine (15 mmol). The solution was cooled in an ice bath and 1.2 mL of distilled
methanesul fonyl chloride (15 mmol) was added dropwise. The solution was stirred at room
temperature under nitrogen overnight and the reaction was quenched by adding 2 mL of
absolute ethanol. The mixture was evaporated under vacuum to remove solvents, primarily
those other than toluene, filtered, concentrated again under vacuum, and then precipitated

into 100 mL of diethyl ether. The filtrate was washed with several portions of cold diethyl

ether and dried in vacuo to afford the mesylate.
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allowed to stir for 3 h while warmng to room
tenperature. Water (2 nL) was then added and the

weoeabosans72nvas renoved under vacuum To the resi 8a®/Usa®4/033271
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added CH d (50 nL) and the organic | ayer was

separated, dried over anhydrous Na S 4, and the vol une
was reduced to approximately 2 nL. This CH O solution
was added to ether (150 nli) drop-wi se. The resulting
pri84) pi t at e wddheawsyleet(2elg,Bramol) iwasl dissb1veaenDs mEXITRE $hd the

7 Thi s I, epresents the preparation of the

P RERR V8t ForlRTP HC: B Mo SrionyToe abicg podion ol e, 24

C afimal) S ThdrRadtidh &fak Bhtd o3RRI RS S b HOARL ?olggnts were then
nmesyl ate of poly(ethylene glycol). e correspondi ng

t G¥gostied %mdf?q sl dpediiviedtswithGHEd, (0aar dtie brgasit fiadtin was washed

Prgv%%ﬁﬁ' lggl]uu%@gcggdﬁ\l\%g§%p?%8\flé\%§t z'{le%%m%?ss)?e%ed to 20 ml and

15@mbrodifct wa precipitatedsbyeaidition api 30ahl of cdidsdry bthad for 2
hours under nitrogen and the solution was cooled to

roomtenperature. To the solutio s added 40 niL of
dry CHd and 2.1 nL of dryﬁti‘laf"é‘?er@?am ne (15 mol).

The solutign I in an ice bath and 1.2nL of
di@ti | :Ng'&lﬁﬁﬁFﬁgﬁég‘ﬁf%?H@Hori de (15 mmol) was added
dropwi se. The sagluytion was stirred at roomtenperature
ur@gr ﬁﬂ%@@#%éﬁ?&ﬁ%‘%ﬁd&he reacti on was quenched
addi n of absolute ethanol. The m xture was

by 2 L
e¥3por g@"gﬁ& r-GHeGgt-No 2t @RBGeO$BIv&Hud: prinarily

t hose other than toluene, filtered, concentrated again

u r vacuum i i ' of o .
O L RN BB e S O s
@

p&ES- t 5PI%W5d Mithanksulfonylivbloride (2. 1ig,i 16¢ mmoly ariricthPlamine (2.8

at fro te,.  28[94] .The.nesylate (20 g, 8 .
S RN TGN R
wa:Chat @8C tual the E2actlen wiselRe@InaHe fBidétdt@ FoM@S. 38! work-up
sogi Zi de él. 56 q, 24 rrrmlf{mrs The reaction was

hé ?féga %8 megylpt s ?JH%EP/G 1% 91b glts ¢ib9-2mpmol) wae disssilwedin THF (20
WRITH ahdEiBr €Y.0p0F P (f}*)'Wlat I g5 il . %

2 (50 n). 6@/I'hg of%glﬁ} o frsgct:iﬁdog%&a%é&&gisgﬁggﬁgmw%ﬁe%%ﬁzmﬂux for
sohuand Bias thee cepledsid rerne fempatapte. ol thvyBOure il @dded Iviate (2.5 mL) and

58 S R S BT o S B e
NL5 @LHand30e bbribinéd digftit Blkrs were washed with saturated NaCl solution (10 mL),
dried over anhydrous Na;SO4, and concentrated to give the desired bromide.

[96] mPEG-OH 20 kDa (2.0 g, 0.1 mmol, Sunbio) was treated with NaH (12
mg, 0.5 mmol) in THF (35 mL) and the bromide (3.32 g, 15 mmol) was added to the mixture
along with a catalytic amount of KI. The resulting mixture was heated to reflux for 12 h.
Water (1.0) was added to the mixture and the solvent was removed under vacuum. To the
residue was added CH,Cl, (25 mL) and the organic layer was separated, dried over
anhydrous Na,SOy, and the volume was reduced to approximately 2 mL. Dropwise addition

to an ether solution (150 mL) resulted in a precipitate, which was collected to yield mPEG-
O-CHz-C6H4-N3.

29



(2) N-CHCH O Br-CH-CH-N(3) nPEGOH + Br-CH -C
H-N nPEGOCH-CH-N]J[95] 4-azidobenzyl al cohol can

woeogroesiaced usi ng the net hod descri bed i n U. SPCPaiSemt/033271
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5,998, 595. Met hanesul fonyl chloride (2.5 g, 15.7 nmol)
and triethylamne (2.8 nL, 20 nmmol) were added to a
sol ution of 4-azidobenzyl alcohol (1.75 g, 1.0 mmol)
in CHO at 0 C and the reaction s placed in the
refrigerator for h. A usual %ﬁ afforded the

| ate as ow oil. This oil mas
zﬂ’@@oowq{{z‘ﬁ%pc@é%+M)CP&FF&12€@BNH(SZ96%‘SH@£263( Fr6-o-
mﬂgH 2HThe reaction mixture was heated to reflux
for 1 h and was then cooled to roon1tenperature
t hgym xture wagyagfath @@fz@ﬁ HE(SI\E%])?' ADd 5 %s\/ &%}Iolved ina
was renoved under vacuum re ué was ex ac e
W &awriétdmue@ts@t)hltlen o al{(l’ﬁb)(land) tahdthe smms@ogamtod) °C. 3-

m_a%éedro- -l é V%g?ucglﬁx trpggég L t@cep?iv %&s g%ﬁl ut s lstgrmg After
gl 3/1ﬁ)ul“sh e0 agsofi e bﬁs(lﬂtidﬁmd [tl&@hlxﬂﬁgﬁascﬂﬂn%@ fd{r@ﬂ a&(ﬂtl&lams minutes at
. SunblTL was treated with }g& ng, 0.5 mmol)
rroTertRssttie) THABACHE SRR 106 0 B3 NFSCS bedhing! wsdded to
a%ﬁ@kn&@tﬁm ?beé&ﬁ&{a%‘elyﬁh%% m‘[ﬁ&e@ctﬁﬂm‘c}f}e'xﬁ %JEEP%&&H vﬂfh CH.Cl,

. The resulting mxture was heated to re
V\é(tl@‘? mi K 3)) dygslovaiiedOs end doacenirtedr Aftenpdedifietisowitlecdld diethyl

To the [
v SRS AT Sl s (5814 30950 G
owarboaythyide BHE dddvdbive, and the vol unme was reduced to
approximately 2 nm. Dropw se addition to an ether

solution (150 nL) resulted E%Paﬁf %Clpltate whi ch was
collected to yield nPEG O- e 29Exanmple 9 NH

R i SR £ RS o o oo

(MW 3,400 Da, 2.0 g) was dissolved in a saturated

agogious sol ut i @M@h@ﬂltﬁmﬁl dBetyliad dqhi®.)SRbptddoR kKN&W®n in the art
cooled to C. 3- azido- N-hydr0é¥su00|m

praf cenlet T@ -(& CdyTHy, s aqgfgl EQRYESE asolufiony p@l@PE@SQMs dissolved in THF
Sttt VifStous Ve, BAMPrh%urs?th %ct%Hs n%n‘?ﬁ 5\?{1 t%'?g%rﬁ wﬁlperature

m xturé was stirred or an aadditio
r @@dﬂu@nb@hmﬂuﬁle additien pfH mBef djnedt 200mL of Hzmsthermdaed\hnd the

e B Y LA 3 0P G-I S s

to 3 with 0.5 N H,SO, and NaCl was added to a concentration of approximately 15 wt%.

The reaction mixture was extracted with CH,Cl, (100 mL x 3), dried over Na,SO, and
concentrated. After precipitation with cold diethy] ether, the product was collected by

filtration and dried under vacuum to yield the omega-carboxy-azide PEG derivative.

Example 11
[99] The azide- and acetylene-containing amino acids were incorporated site-
selectively into proteins using the methods described in L. Wang, et al., (2001), Science
292:498-500, J.W. Chin et al., Science 301:964-7 (2003)), J. W. Chin et al., (2002), Journal
of the American Chemical Society 124:9026-9027; J. W. Chin, & P. G. Schultz, (2002),
ChemBioChem 11:1135-1137; J. W. Chin, et al., (2002), PNAS United States of America
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(100 m. x 3), dried over and concentrated. After
precipitation with cold diethyl ether, the product was

woabdsmssed by filtration and dried under vacuuRCT@S2004/033271

10

yi el d the omegacar boxy- azi de PEG derivative. Exanple

10 nPEG OMs + HC CLi INPEGOCH -CH -CsCH[98] To a
solution of lithiumacetylide (4 equiv.), prepared as
known in the art and cooled to -78 Cin THF, is added
dragpM03e 1 F028 odndf L.OWagef, SMPEGSCAtz0266)] Gteeh. 0d3mAHA -9, tdnce the
vigorous stirring. After 3 hours, the reaction I s

pEFHIQ 25 e msPReRatsdy the pYclosdtpteast avag patief e oHi@ @-01 mM protein
& I
15 Eh(gglgaé dﬁ’lg‘lt:]efrj I(I?ﬂ)eﬂ?n 8 iﬁ?@éﬁr&%ﬁéﬁf ?rn'#l\élg%dﬁengltmeq nf1 CuSOy4, and
addlmg Onatiredr hhovs #878€. r oom t enperature. The pH was

a' ted to 3 'th . and d . added .to a . .
g ntration (%ll b%?*\l?fgtagfi h@ﬁi@%% gé’gg‘(eil%vr?ntlon will come to
Minihd EonaaRillex Inr A€ hretd Whltmthﬁhh@ntlélﬂ&&aiﬁbh%/n@ the Qé'deﬁtjof teachings

over and concentrated. After 51 ecipitation wth col

diREesaRipd mtheforegomg dsscaiptions and theasoriated érawmgs fThequ%t?sl ipig to be
angadio&din

LS A K. s
THeat modifisaticns @néetémydrréwén@otstaaﬁ mten@edaorbmmcladuﬁmthm the scope of

R T O v

232net28n6 Géh,crlﬂt.we sefis8iofilyeid ﬁbt for (RepBECH lidhtiRh 4;117pub11cat10ns
(2003)) et al g2002 Journal of th

P e Rl SR D herbin AP GO by cRencegor al
P.pufpossachul t z, (2002), ChenBi oChem 1:1135-1137; J. W
Chin, et al., (2002), PNAS United States of Anmerica
3099: 11020- 11024: and, L. Wang, & P. G Schultz,

(2002), Chem Comm. 1-10. Once the am no acids were

i ncor porated, the cycloaddition react was carried out
with 0.01 Mprotein in phosphate buffer (PB), pH 8, in
the presence of 2 mM PEG derivative, 1InMand ~ 1 g
Cu-wire for 4 hours at 37 . [100] Many nodifications
and ot her enbodi nents of the invention will cone to
mnd to one skilled in the art to which this invention
pertai ns having the benefit of teachings presented in
the foregoing descriptions and the associ ated

drawi ngs. Therefore, it is to be understood that the
invention is not to be limted to the specific

enbodi nents di scl osed and that nodifications and ot her
enbodi nents are intended to be included within the
scope of
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t he appended clains. Al though specific terns are

enpl oyed herein, they are used in a generic and
wdeswsrispei ve sense only and not for purposes oPCT/US2004/033271

limtation. Al publications, patents, and patent

applications cited herein are hereby incorporated by

reference for all purposes. 31WHAT IS CLAIMED IS: 1. A

wat er - sol ubl e conmpound conprising a polynmer and at

Ig@ﬁ TOREC hlpwqg,azide noi ety, wherein said polyner

[ rom-the group consisting of poly(alkylene

oxi des), poly(oxyethyl ated polyols), and poly(olefmc

al cohol s]. A waldigoNbl@6mpéind bbﬁpﬁ@[@%ﬁlﬁné}fm& hidkd® dne terminal
wher ei n, sai | is selected fromthe group

: pol ymer :
c BHET Bpiehy Wereinshig palyrpr sielegied em yhe grennyqopvising loépaly (alkylene
gbyi )
o IR LRI OB 8 FINEREBICcotold) o1 e
gl ucose), and pol y(vinyl alcohol). 3. The
wat er - sof-ublhe watprmseluble cerpaind ofislaim lafwdiersimsagigiotymer is selected

p I3 I I [). 4. The

A ETR SR E R SR SR TR Rt

c poipeupcthdarpglyses), polyydxgtthylhted sorbitol; pbly eokiyéethylabdigliéiRe), and
aZHdﬁén?iFt is covalently attached directly to a
p8?§‘”P’B§8 one. 5. The water-sol ubl e conpound of
claim3, wherein said conmpound conprises poly(ethylene

gl ycol ) axi déhe avatbr-sdlablazorigoun® bLd1yim 1§ whea! At dolymer comprises
atﬁqﬁgggpto algolyner backbone via a linker. 6. The
wWBHEPIY G BIVEXl onpound of claim 1, wherein said

pol ymer conprises a straight chain polymer and the

conmpoundd.i SThe@fates-bdlatle tathRRnd 6y QA 3, RBedz HRI BRb&IN-comprises
ter-sol ubl e compound of claim1, wherein said

7. T

piit! Y%%% glycoliazide Andthe pridomoisy b eayaisntlvsttackadsirestlyede a polymer
8packbshevat er - sol ubl e conmpound of claim1, wherein said
conmpound conpri ses a dunbbell structure conprising: a)

said azide noiety on at least a first end of a polyner
backbone’- dihe water-galutleepsrposnd efdainr 3 whereinsai|cogpaund comprises

A e B ez hE L IR B35 i BN Eienl) oo} Pt
f bagkbanaivih alnkee noi ety .

6. The water-soluble compound of claim 1, wherein said polymer comprises a

straight chain polymer and the compound is not substituted beyond the azide moiety.

7. The water-soluble compound of claim 1, wherein said polymer is a random or

block copolymer or terpolymer.

8. The water-soluble compound of claim 1, wherein said compound comprises a
dumbbell structure comprising: a) said azide moiety on at least a first end of a polymer
backbone; and b) at least a second functional group on a second end of the polymer

backbone; wherein the second functional group can be the same or different from said azide

moiety.
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329. The wat er-sol ubl e conpound of claim8, wherein

sai d second functional group is not reactive with
weazid@ismmrieti es. 10. The wat er-sol ubl e conpound#Cofus2004/033271

claim1, wherein said conmpound conprises at |east one

arm of a branched nol ecul ar structure. 11. The

wat er - sol ubl e conmpound of claim 10, wherein said

branched nol ecul ar structure is dendritic. 12. The

wat er - sop.ublhe vaeiReMBR cBipéindoft1dim W@ﬁfefélrpsaﬁﬁéegorﬁzﬁl%onal

noiety fornms a |linkage with a reactive noiety on

s@Fquaé%n%FeaFth"eé“H”(ﬂZé%ml(éetle&S The wat er - sol ubl e

compound of claim 12, wherein said reactive noiety is

an acet yi®enge f .

claim1l1, wher éml% he@ésgﬁugl%gglpggﬁ%o\ﬁ?gfﬁ E/n ?g\L lﬂgg rEsa%P({BHﬂ)‘d{}Qd (%mp rises at

p&iagtang a@w@ brpnphedimolehdar souetei ses a | i nker noi ety

and wherei n said poI yrrer conprises at | east a second

function je

l'i nki ng tﬁo %&%%%r% cBﬁ?&xtnﬁ %f%%‘ﬁlzilog%hg% bé?ncg?d molecular

c otmptre @ dehdrgicai m 14, wherein said second functl onal

group is specific for nucleophilic displacenent and

ig:ogb: ieno r eacf&Xolh&% }%1‘1% Oung ?cq%lglt Igﬁlehgﬁagf%e({ei%o tety forms &

Thiskaga tvith -agelctitd Iﬁoetyrqmmmtfadéfor &l aoledde. Wherein said

second functional group is am ne-specif ¢ and said

i nker des an acti .am.ne. noj et he

wat er - sol U gllthé v %ﬁﬁ@uﬁl § “gpP Oé‘flé Pf\fn‘fqilﬂmzmﬂg?réﬁnﬁaléé?a&twe moiety is an
seatyichefmuiaty.i onal group is specific for reaction at an

el ectrophilic carbonyl and said Iinker nDiety i ncl udes

an el ect

wat er - so{‘ﬁgﬂﬁl II %ﬁﬁ‘gﬁﬁg%@ QS&‘%{%WI Wli‘é‘ielé‘i s3idagjdg moiety is linked

s esaftichol e by @ Miakagd 1 Borhtis8LLIGIkE! BoibB anll SR RidWolyer
an activated ester and said linker noiety includes &n

aEUNRFRERR lesgliasecond dynptiongh gropp piher the) saisl azideampiey fiet livking to said
Clildfinbfbty Wherei n said second functional group is

specific for reaction with a ketone and said |inker

noi ety includes an ketone. 20. The water-sol uble
conpoundSefThe Waterrsaluble ppranoandofddin léewbmﬁnfsmd stdood Alnctional

9 %I‘BFQ 18'S ?cﬁfgcelg#] c?e F)ﬁ“ilf dl% gct,em%gtl a\él\llI tseli}d ?1\8]%66 &'éoéet\émtcmdﬁ a

nucleophlllc moiety capable of reacting with said functlonal group.

16. The water-soluble compound of claim 14, wherein said second functional

group is amine-specific and said linker moiety includes an active amine moiety.

17. The water-soluble compound of claim 14, wherein said second functional

group is specific for reaction at an electrophilic carbonyl and said linker moiety includes an

electrophilic carbonyl moiety.

18. The water-soluble compound of claim 14, wherein said second functional

group is specific for reaction with an activated ester and said linker moiety includes an

activated ester.
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nucl eophile. 21. The water-sol ubl e conmpound of claim

wherein said second functional group is specific for
woeeaistissn7wi t h a hydr oxyl nucl eophil e and sai drCThisern4/033271

noi ety includes a hydroxyl nucl eophile. 22. The

wat er - sol ubl e conmpound of claim 14 wherein said |inker

nmoi ety is selected fromthe group consisting of: NH

COCH- G-;H- CONHCH- CH; SCH- CH,; and -0--CH

- CH - . 123 he TherWwaliBE coRpdtal &f SI9RP L4 WleiRfn s61d8bBnd functional

wherein sajd_conpound is stable in aqueous

e BIAUP dripeTitis foaf cagliquryiga ketangtand paiq Beker mpiety includes en ketone.
sol ubl e activated polynmer that is stabl e agai nst

hydr ol yS@,The Ha bl i ng: t | a:
A e A Y RV R, P0G L8 oL i

3 2000 is speddfiqor ecagtionayith anlyiognenlgephide dndraitl iliokamogetyinpludes a thiol
oaugujﬁﬁying group that can be the same or different

from the azide. 25. The water sol uble activated

pol ynmer of claim24 wherein Ris a functional group

sel ect ed2¥: Thamatee sqjntdel poromnad of ¢laig b wikyshi sid/$econd functional

N I T T

caydroyahecleophilddenzot ri azol yl carbonate, acet al

al dehyde, al dehyde hydrates, al kenyl, acryl ate,

met hacry, A acryl am de, actiyve sulfone, am ne, o
ani nooxyi, 'Bﬁ%?"@@f‘é&u ﬁf?@ouﬂéﬂﬁﬁ%md]é,wﬁf%‘!@&]@d@r moiety is
hyadecedifieben thp g coRALASSP! , carboxylic acid, protected
carboxylic acid, isocyanate, 34isothiocyanate,

mal ei mi de, “WHy¢QuEHorféh-di t hi opyri di ne,
vinyIpyridLﬂﬁqu@g@ﬁggﬁ ﬁide, epoxi de, gl yoxal s,

di ones, nesyl ates, tosylates, and tresyl ate, al kene,
and ket one —~-S2€HFaHwamér sol ubl e activated pol yner of
claim 24 m@%iggﬁt%%gs fromabout 5 to 2,200. 27. The
wat er sol uble acfivdted pol ymer of claim 24 wherein n
is fromabout 34 to 1, 100.

23. The water-soluble compound of claim 1, wherein said compound is stable in

aqueous environments at a pH of about 11 or less.

24. A water soluble activated polymer that is stable against hydrolysis, said
activated polymer having the formula:
R--CH,CH,--(OCH; CHy),--N3; wherein
n is from about 5 to 3,000, and R is a capping group, a functional group, or a

leaving group that can be the same or different from the azide.

25. The water soluble activated polymer of claim 24 wherein R is a functional
group selected from the group consisting of hydroxyl, protected hydroxyl, alkoxyl, N-
hydroxysuccinimidyl ester, 1-benzotriazolyl ester, N-hydroxysuccinimidyl carbonate, 1-
benzotriazolyl carbonate, acetal, aldehyde, aldehyde hydrates, alkenyl, acrylate,
methacrylate, acrylamide, active sulfone, amine, aminooxy, protected amine, hydrazide,

protected hydrazide, protected thiol, carboxylic acid, protected carboxylic acid, isocyanate,
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28. The water soluble activated pol yner of claim24

wherein n is fromabout 45 to 110. 29. The water
weoeaboshBgr2act i vat ed pol yner of cl ai m 24 wher ei nPETiU$2004/033271

met hoxy (CH O ). 30. The water soluble activated

pol ynmer of claim 24 wherein Ris carboxylic acid (HO

C ). 31. The water sol uble activated polyner of claim

24 wherein Ris amne (H2ZN--). 32. The water sol uble

agothycy adteD Ml iBide, O fnyku B8 &’iﬁm\é@ﬁaﬁb Wu%lf)ﬁldm%' ufcHEmide,

33. The water sol ublé acti vat mer- of claim 24
whegédensiroyals, dignest mesylajss thSYéﬂWSnmﬂ trezsmlateTaﬂeemm ketone.

sol ubl e activated polymer of claim?24 wherein Ris

reactiv ; et N
water Sorinre Ak FURLERREH by E R 95 TR ghout s o
i 2.2P@active with thiols. 36. The water soluble

activated polyner of claim?24 wherein Ris reactive

with hy ubl e. c

conpris :jing )(Igl% ng f"j\? ?roggbl%%g %%(?’I[mlgl% ' Og i gl%gg%%fﬂgﬂlé’ is from about 34
nto 10P, wherein said polyner is selected from t he

group consi sting of poly(alkylene oxi des),

B conol o 146 SRS R BBk ot A Voot gorgsbout a5

wherl®i n sai d acetylene noiety is a term nal acetyl ene
group. 39. The water-sol ubl e conmpound of claim 37

wherein [ 0 S sel cted fro roup. .

consi st i g%%ﬁg%@l%w%ﬂ BRI of © a%?g(""g?rﬁﬁ‘ﬁ Bpsthoxy
o(GiE@-), pol y(oxyethyl ated gl ycerol),

pol y(oxyet hyl ated sorbitol), poly(oxyethylated

gl ucose) d pol inyl, al ol ) The

wat er - soi’ ﬁf‘l%“@ ﬁ%ﬁ) %Bf’at?ff%‘?q}ﬁm%rﬁf\ﬁhé? éf Wh%lnd‘ is carboxylic acid
pEOe. i s poly(ethylene glycol). 41. The

wat er - sol ubl e corrpound of claim40 wherein said

compound. i s pol (eth ene gl ycol)acetyl ene and said

acet yl entd- iBf @’P&r ?‘%u Hy et PQlymaertos elabe 24 wherein| Ryistaming (HN--).

32. The water soluble activated polymer of claim 24 wherein R is maleimide.

33. The water soluble activated polymer of claim 24 wherein R is reactive with

amines.

34. The water soluble activated polymer of claim 24 wherein R is reactive with an

electrophilic carbonyl group.

35. The water soluble activated polymer of claim 24 wherein R is reactive with

thiols.

36. The water soluble activated polymer of claim 24 wherein R is reactive with

hydroxyls.
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pol ynmer backbone. 42. The water-sol ubl e conpound of

cl aim 40, wherein said polynmer is poly(ethylene
wahkysaBiacet yl ene and wherein the acetyl ene noPeTgSE®4/033271

covalently linked to a pol yner backbone via a linker

noi ety. 43. The water-sol uble conmpound of claim40

wherein said polyner is poly(ethylene

gl ycol ) acetyl ene, wherein said acetylene noiety is

coval ent 8y, DGuREsdIBblSciNAR EorRRERAMB IR at bt R

l'i nkage. 44. The mater@E%Iubléﬁﬁon%ogﬁaMgfaclain137eacaykne

WY, vhegaingsagshirofyrear 1§ sglegted fiiop thhgroumennsisiing of pely (allydene oxides),

[ i tylene noiety. 45.

T§8®§g¥§#@§%ﬁhﬁ%§g%%%y% Q£@$C%?§5%$37 wherein said

pol yner is a random or bl ock copol yner or terpolyner.

46. The ¥hatevatdrgblble compouddf dbincd 7avimrdi saidharegilene moiety is a

s%ingin%par% err11d %orrpri ses a dunbbell structure

COMpri si %: gﬁrggid acetylene noiety on at |east a

first end of a pol yner 36backbone; and b) at least a

second f 3Mclthe ovatdr-sglnble porapouat] of €aiat 3 7awisReln Bad olgm&fis selected

t he | ymer backbone; erein the second functiona

g%_(?f?sg%éﬂ“%%on?’ﬁtén%ogﬁﬁly&? Ydgnerebieahhp HerrpencehseBt yl ene

MRoIgloxycthylated HI9cNET), §blyedilybth 1Bed SRR BoiHfox Gt #Brucose), and

wherei n_sai d second functi onal group is not reactive

wPel(Vid elsehohle noi eties. 48. The water-sol ubl e

conmpound of claim 37 wherein said pol yner conprises at

| east  ongy. am@waferdolbia BEHERAnTBF QSH B wiRhdik 64

The mater-solubfz conpound gf cIain1i% W%e%%#%ﬁggéﬂs

bpelichelnpaslyedl ar structure is dendritic. 50. The

wat er - sol ubl e conmpound of claim46 wherein said

acet yl engy. mik Qlader SQAGHIE cnpd it 864 { i

noi ety on a surf gce or c?ﬁﬁdgﬂﬁogﬁg%ﬁq @%‘%ﬁll‘?%ﬁéo\ﬁ%owd 15

waelethyishe blyeolinoetplonsmahdohid ebetylanedBoivty éy @ivalesthyi attached directly to a

r i iety is an acetylene noiety. 52. The

mgég%?ﬁ% %(?% conmpound of claim 37 wherein said

acetylene noiety is linked to said polyner by a

| i nkage 42hdthe satepsdlstds canpdund ef claimi 48t whaeid s¥h @619 iner is

id | I d f ' I
S BTSSP Bt S e

polymer backbone via a linker moiety.

43. The water-soluble compound of claim 40 wherein said polymer is

poly(ethylene glycol)acetylene, wherein said acetylene moiety is covalently bound to a

polymer backbone via an ether linkage.

44. The water-soluble compound of claim 37 wherein said polymer is a straight

chain polymer that is not substituted beyond the acetylene moiety.

45. The water-soluble compound of claim 37 wherein said polymer is a random

or block copolymer or terpolymer.

46. The water-soluble compound of claim 37 wherein said compound comprises a

dumbbell structure comprising: a) said acetylene moiety on at least a first end of a polymer
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said linker noiety. 53. The water-sol ubl e conpound of
claim 46 wherein said second functional group is
wepewsioBs7f or nucl eophilic di splacement and sapdriusmioen33271
noi ety conprises a nucl eophilic noiety capabl e of
reacting with such active noiety. 54. The
wat er - sol ubl e conpound of claim52 wherein said second
functional group is am ne-specific and said |inker
MBARbdnet il BY GE8asth s@6hd ﬂlﬁctﬁﬂhlrgi’mg;ﬂnecﬁ Yeast2ecohld @nd of the polymer
wat er - sol ubl e conmpound of claim52 wherein said secon$
f berkbonshghergin thegetanddinsgpal erofip easeibe $aore alifferent from said
e c carbonyl and said Iinker noiety includes
5&%*%&%@%# |I ic carbonyl noiety. 3756. The
wat er - soluble conmpound of claim52 wherein said second
f u n cti ondil- Tye wafer-sculsp eangduad dbrlaimethc tvheminwhit Becdnd functional
vategnféter.ﬁn SFld Ilgker noi ety includes an
aé¥mBEH€ L&Y IR REYEr - sol ubl e conpound of
cl ai m 52 wherein said second functional group is
speci f i c48. dhe harctolole vorhfvuad okeiinnBy wiigeiss sdidipdljd@omprises at
58. The water-sol uble

|ncI ket one.
n%ﬂ'ﬁ(?ﬁﬁ %f%ﬁ?dsﬁolﬁﬂ%*}réwt%. d second functi onal

group is speC|f|c for reaction with a thio

nucl eop h49 Thandtes-adlablé toti@undBf @iith 48NSR SaidbraUhed molecular
59. The water-sol ubl e compound of claim

nucleog
SYEHE ‘%@§%$d second functional group is specific
for reaction with a hydroxyl nucl eophile and said

|'i nker nxy. ghy waRRebdERS cAanfbidd OXAimM6GH AR bdl@ace@ﬂme m?ety

wat er - sol ubl e conpound of cl ai m 52 wherein said’linker
nETss § linkage with @ reagtive Beicly 198 agrdens ot drsiglepry of @ - - NH
CO CHGC-H and - CO NH CHCH- . 61. The

vat er - s oy lahe waRFRMBIL cHipch@bflah MNRIRiNsSPettive m01ety is an
activated polyner is stable in aqueous environnments at

aagsH e maigdit or | ess. 62. A water sol uble activated
polymer that is stable against hydrolysis, said

)a?]t ICV (alf—l efh ARL WARE-sdiavs &Qnﬁolﬂﬁd 54 ﬁ:wlgfe%a%(e%e (rHBIiety is

linked to said polymer by a linkage that comprises a linker moiety and wherein said polymer
comprises at least a second functional group other than said acetylene moiety for linking to

said linker moiety.

53. The water-soluble compound of claim 46 wherein said second functional
group is specific for nucleophilic displacement and said linker moiety comprises a

nucleophilic moiety capable of reacting with such active moiety.

54. The water-soluble compound of claim 52 wherein said second functional

group is amine-specific and said linker moiety includes an active amino moiety.

55. The water-soluble compound of claim 52 wherein said second functional

group is specific for reaction at an electrophilic carbonyl and said linker moiety includes an

electrophilic carbonyl moiety.
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wherein n is fromabout 5 to 3,000, and Ris a capping

group, a functional group, or a |leaving group that can
woeodsiasranme or different fromthe azide. 63. PO®USsA081033271

sol ubl e activated polynmer of claim62 wherein Xis

sel ected fromthe group consisting of hydroxyl,

prot ect ed hydroxyl, al koxyl, N-hydroxysuccini m dyl

ester, 1l-benzotriazolyl ester, N hydroxysuccini m dyl

car bonat g5, The %M@bmblaéahlydun&afaaﬂlastzawhee&ﬂa@d second functional

al dehyde, al dehyde hydrates, al kenyl, acrylate,

EToNR & sppeifiefor EReptjanaifions, activeted\patesanidisaiddinkermigiesy includes an

ani rotected am ne, hydrazide, protected

ggﬁggﬁée]pprotected thiol, 38carboxylic acid,

protected carboxylic acid, isocyanate, isothiocyanate,

mal ei m d&7. Thiewakesgblitoln eqmpﬁunhbfxpayimi 5% wieerein said second functional

e B ok PR RGE A Rl B iy ol W etgs etone

and ketone. 64. The water sol uble activat ed pol ymer of

cl ai m 6258uihe iarer4goluble f:dimpnuﬁcﬂ)oﬂtlalﬁl J20owhgrel®éhid feEQndTﬂilﬁctional
wat er . sol upl ¢ act i vat cl aim 62 wherejn

" SHoRD AP or S5 iTrighiol S8Topbil i ce ks DR s athiol
aghdlabphis pol ynmer of cIa|n162 wherein n is from about

45 to 110. 67. The water sol uble activated pol ynmer of

claim 62 Wqﬁgeln Ris nethoxX { . 68. .The water

sol ubl e Xetling kg soubly fuppaypd @ cé'«alm %whﬁrré? #ichsepondgfunctional

C 3foRP Yepb&fidok Qeaétm with a)hydﬁﬁﬁl ntieRopMl-8hd S hmée{amme't_}( includes a

activated polymer of clai'm62 wherein Ris am ne
) hydrgxyl mpdeopbiier sol ubl e activated pol yner of cIa|n162
wherein Ris maleimde. 71. The water sol uble

act i vat egh, Bk YaRE-sQlibie bk ﬁ@j)f’\@%ﬁleﬂ%l@rén‘?s dﬁfﬁlﬁ{ef }ﬁ%lety is

W th amnes. 72. The wat so e activate
ofelestedi franGthe ghwp epmsiskng of: react ive with el ect rophl lic

car bonyl gr s 7 T wat r solubl e activated
pol ymer of "g}Vﬁ€ﬁ€ is reactive with thiols.

74. The wat- &IOSNHLL@H@. @Hi-i.vated polyner of claim62
wherein Ris reactive with

61. The water-soluble compound of claim 37 wherein said activated polymer is

stable in aqueous environments at a pH of about 11 or less.

62. A water soluble activated polymer that is stable against hydrolysis, said
activated polymer having the formula:
R--CH2CH,--(OCH,CH,),-C=CH
wherein n is from about 5 to 3,000, and R is a capping group, a functional

group, or a leaving group that can be the same or different from the azide.

63. The water soluble activated polymer of claim 62 wherein X is selected from.
the group consisting of hydroxyl, protected hydroxyl, alkoxyl, N-hydroxysuccinimidyl ester,
1-benzotriazolyl ester, N-hydroxysuccinimidyl carbonate, 1-benzotriazolyl carbonate, acetal,

aldehyde, aldehyde hydrates, alkenyl, acrylate, methacrylate, acrylamide, active sulfone,

amine, aminooxy, protected amine, hydrazide, protected hydrazide, protected thiol,
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carboxylic acid, protected carboxylic acid, isocyanate, isothiocyanate, maleimide,

vinylsulfone, dithiopyridine, vinylpyridine, iodoacetamide, epoxide, glyoxals, diones,

mesylates, tosylates, and tresylate, alkene, and ketone.

64.
2,200.

65.
to 1,100.

66.
to 110.

67.
(CH;0--).

68.
(HO,C--).

69.

70.

71.
amines.

72.

The water soluble activated polymer of claim 62 wherein n is from about 5 to

The water soluble activated polymer of claim 62 wherein n is from about 34

The water soluble activated polymer of claim 62 wherein n is from about 45

The water soluble activated polymer of claim 62 wherein R is methoxy

The water soluble activated polymer of claim 62 wherein R is carboxylic acid

The water soluble activated polymer of claim 62 wherein R is amine (H,N—).
The water soluble activated polymer of claim 62 wherein R is maleimide.

The water soluble activated polymer of claim 62 wherein R is reactive with

The water soluble activated polymer of claim 62 wherein R is reactive with

electrophilic carbonyl groups.

73.

thiols.

74.

hydroxyls.

The water soluble activated polymer of claim 62 wherein R is reactive with

The water soluble activated polymer of claim 62 wherein R is reactive with
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