| FACTOR | X MO ETY- POLYMER CONJUGATES HAVI NG A RELEASABLE LI NKAGE
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This application clains
the benefit of priority to U S. provisional patent application Serial
No. 60/877,589, filed Decenber 27, 2006, which is incorporated herein
by reference inits entirety. FIELD OF THE | NVENTI ON [ 0002] The
present invention relates generally to polyner-active agent

conj ugates having a rel easabl e Iinkége to thereby rel ease the active
agent in vivo. In addition, the invention relates to, anong ot her

t hi ngs, nethods for synthesizing the conjugates, nethods for

purifying the conj ) ND OF THE | NVENTI ON

[ 0003] Sci enti sts a;igdgé?m @?%@&ﬁggmﬁ%'néﬁéfrﬁénges in their
attenpts to devel op acHAMINGARELEASAHIN MeNRUided for delivery to
a patient. Active agents that are pol ypeptides, for exanple, are
often delivered via injection rather than orally. In this way, the
pol ypeptide is introduced into the system c circulation w thout
exposure to the proteol ytic environnment of the stonach. Injection of
pol ypepti des, howdRPSS ERENEE) TQ REIAHR ARELICATIONSe, many

pol ypeptides have a relatively short half-life, thereby necessitating
repeat gaoijnj ect MARSppNdatieh cRinss ¥ balRfii JTGRABHED 8. pAdlasidal pridth -

i ¢ REVEBRE CGUANAE SO R 5D S Sed ot 2T MG R st P

dest r opefénce ey eptife®y. Neut ral i ze the i mmunogeni ¢ pol ypeptide. O
course, once the polypeptide has been destroyed or otherw se

neutralized, the polypepti n oxert | i nt ended
phannacodynauni c activity. ﬁﬁ@)aﬁgﬁﬂﬂ%wgﬁg&l ve agents such as
pol ypeptides is often problematic even when these agents are _
adm ni #08%led by Thepesdnt orvention®e2@6 g¢@8F 1S RAYTN ISR AfAbebdMmgates having

a releasable linkage to thereby release the active agent in vivo, In addition, the invention relates

to, among other things, methods for synthesizing the conjugates, methods for purifying the

conjugates, and so on.
BACKGROQUND OF THE INVENTION

f0003) _Scientists and clinicians face a number of challenges in their attempts to develop |

* active agents info forms suited for delivery to a patient. Active agents that are polypeptides, for

. example, are often delivered via injection rather than 6rally. In this way, the polypeptide is
introduced into the systemic circulation without exposure to the proteolytic environment of the

- stomach. Injection of polypeptides, however, hés several drawbacks. For example, many
polypeptides havé a relatively short half-life, thereby necessitating repeated inj ectioné, which are
often inconvenient and painful. Moreover, some polypeptides can elicit one or more immune
responses with the consequence that the patient’s immune system attempts to destroy or’ ‘
otherwise neutralize the immunogenic polypeptidé. Of course, once the polypeptide has.been
destroyed or otherwise neutralized, the polypeptide cannot exert its intended pharmacodynamic
activity. Thus, delivery of active agents such as polypeptides is often problematic even when .

these agents are administered by injection.



- 2 - [0004] Some success has been achieved in addressing the probl ens
of delivering active agents via injection. For exanple, conjugating
the activey@gomBiskz a wat er - sol ubl e pol ynmer has resul t egriuR2087/026425
pol ymer - acti ve agent conjugate having reduced i nmunogenicity and
antigenicity. In addition, these polyner-active agent conjugates
often have greatly increased half-lives conpared to their

unconj ugated counterparts as a result of decreased cl earance through
t he ki dney and/ or decreased enzynatic” %j‘egradati on in the systemc
circulation. As a result of having a greater half-life, the . )
pol yer {481 ve agRomee esgstipstbecty @gmwg@ aldressing the; nohlemy 95 Asly erivanctine
In turn a?&%f?ﬁx'écﬁ@r).ofy(ﬁ're%r{l Ig,mﬁﬁatﬁxfg tRBdchldhgehMoQGhdt@RS uBRGolymer has

i nconvenfent visits wth a %eal th care professjonal. Noreover, active
agent s trésaltediiep@otyniey-astiviegieed lcprjugass hAying redaserhisnmenogeniciy adiaptigeaieity-

i ncrease, | fy:yat I Ll |1 M3 e - i

pol ymer ?n ﬁcgjbtg@] %Esea%%rsa%%éc%% g@&gaf et 5 (ﬂg\;seog\;eltwqgféaistaghﬂaggfegval

by the FEDApdred tolldihutcopiugattd eonuteiparte pyvatesulsef degretspe clegliangedhighgic e has

been C0%dﬁgfgngi?orgdg?r%&%@]gfzﬁ%ﬁ@fl@gﬁm@?iﬁﬂﬁ&%}f cif9GRbn.| & § RRLIVIAS e

to a poly yet ne ¢ “the conjugated active
agent i % geatey baif-litenthelpplynef-ectivedigero cajugaREGhices dess fredient dwingevhichin

"t or T o B R A e R TR o B RN TR g

PEGy| at ggbfssioni!l elaeoval, pbive2ietSthhewem gnigonapginal Kesohibleermonstraidly , and
NEULASTATmM PEG.fil grastim n | nc.,.Thousand Oak CA
dermpnst P §a?tﬁ‘%ﬁr€f’gﬁ}ﬁ ‘?ﬁ?t‘é[tsg’@gﬁgﬁwh?n %’“&“&ﬁﬁ“*ﬁg"a% ‘é’%lte'f'sboﬁl’r‘rql%? d N act i ve

agent can have significant advantages over the unconjugated
count er [j8005] Smal Dusel isdeb@sensadcdafesysas well as its approval by the FDA for both topical

di st | phosphat i dyl et hangl ani Zal j. ' [ ug.
o 2o gr BTG Pk FRPE0) TR B 4882 hs SRt NP IRen
Di scov. 9§ donjRated @53 pdlgvier dipsiycthgiene Bl loatREG," therconjagaedictivhiagest is
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[ 0006] Das@ &@ladm%mﬁa&emﬁrtl:emﬁ allgﬁtjaQHogfﬁqam-pa Rys?m; Nhﬂe}albllJ}a,Ct ive
agent to result ip a_comercia el eyant . dr is often ngi ng.
For exarﬁﬁ%p\*wgSgﬁiy@wdd%?ﬁrf?r%%'P&'a'ilz'h\(@ﬁg'%#%%%e%fwghgﬂﬁa ed at

or near EGILASTAM PEG-AGhIME(ASRMIné. TBloubdd TRES LY dénfoBstrates that

phar macol ogic activity (e. at_or near a bi

1 . - ! ding site).. Such
conj ugataégumﬁvtlprh@%@f%t@awaxﬁ@ﬂlﬂ%&e&tﬂtﬂéﬁw CFIbga"aétgmfll% afyantagss oyepfhe
exanpl e,ynthen it lcbént&bh@CoRall Hlbre@@lg@ﬁﬁh By diktBRo P phospRitidy BitagsTRhme t O

r emedy g%n!_ ugat es having unacceptably |ow activity can be frustrated

when th x/d 99%iecaniug. £ 3486208 md eyt {Pes 6t A28 F8ue 3

- _no ot het, BJlsLﬁ@( F)@:?;t- ﬁfﬁl) hiVe RAOURETPER)1a® AaRQlYMehave pRMHSdedaE & ONAE

PEGyl ation alterndtives” have been desired. [0007] One suggest ed

appr oacteffegs oSREGY Intdpr dn phaarasewicalsr Hopristey ab£2003) Neteler Srag Riscov.

PEGyI at iezggg,'zlyi%ﬁei n the native active agent (or a noiety having

i ncreas activity conpared to the PEGyl ated active agent) is

rel eased. For exanple, reversible PEGyl ation has been disclosed in,
the fiell@0 cancPesritadinse sseespiseconusaori@daplyne] tq arashye pgegt toepiul in 2
Ther. P i ' [ t | E&H; EanatduBtin MR-
2005/ oo?"t@é’%@’@ﬁ%}{cﬁcg&dc n} ﬁ%éé’t% é‘gﬁﬁlfsg?%g Fré’g%lr@%?dem'f%a ﬁﬁgbaﬁe‘gd As
descr i begblinrer bhing aachtd aar near 2 site g thsiaplive aigemi ki isneeespary dorghpraweelggic
through a}cn%}yu(%% %{ orq{éareilgi}{ﬁﬁ SH3S S1 A SnflBAES May tHereh@S nRRERAEHALIS Tow
out, however,  t"Hat appr oac e8>y lying o enzyn%tl c activity are
dependerdctivity dueao,furaxkmbplel ihe yteoé elfertyintreducgbly the pelymse hasterapts {oxemady

J. Med. Ch 7. 4897- 4904, . Pat i ent | abi L - d
activit ycogﬁrgr%tﬁse aying unaccggtalalg T !aﬁ}gt&\éa{ Eea@ﬁsklja{eg whef H@%gé%galg@ngﬁlggf‘e&a&

nzyne nin uce I nconsi stent



[ 0009] Anot her approach for reversible PEGylation is described in
Pel eg- Schul man (2004) Med. Chem 47:4897-4904, WD 2004/089280 and

U.S. Pat eRfo ffaphd2eat | on Publication No. 2006/0171920. pbt/pgiefodsiiss
approach has been applied to a limted nunber of active agents, these

references ignore other active agents for which reversible PEGyl ation
woul d be particularly suited. Yet another rel easabl e approach is
described in U S. Patent Application Publication No. 2006/ 0293499 WD
2008/ 082613PCT/ US2007/ 026425 - 4 - Dueto the rel ati vel y short

hal f-1ife of Factor I X and related proteins, it woul d be advan ous
t 0 i ncr aaster dites suited foy gttpchntent ﬁofaé’obgneﬁ" heks iﬂd&t‘@PWsE%a“OP ter gy twgﬁ%"e
rever si gé Qﬁ;@&l ation. Thus, the present invention seeks to solve
this and ot needs in the art. SUMVARY OF THE | NVENTI ON [0011]In
one or nore enbodi ments of the invention,

f the .
fol | owi % bor rul é)qeg;ugg@(pﬁ@ggroa%f@; wiying qba_apg ofhgy grakxllgpgfs ‘Irev%rsﬂ:]e
vat er - S@h@gfaﬁorp%ﬁé% the B&iveactife eGP Fhot¥dy @an%QhM@As@d mivﬁyﬁémpéﬂd fos

a first spacer noiety, X2 is a second spacer npi et

i oni zabithe BBfHaseskastivg aaent) i refegsad. &pr %%Pg%?félb@ag%ﬁmﬂéﬁs peen disclgped
an or garH ftie ﬁ@ﬂ'o‘f’ @'An'cer chemotherapies. See Greenwald (1997) Exp. Opin. Ther. Patenis

7(6):601-609. U.S. Patent Application Publication No. 2005/0079155 describes conjugates using
reversible linkages. As described in this publication, reversible linkages can be effected through
the use of an enzyme substrate moiety. It has been pointed out, however, that approaches relying
on enzymatic activity are dependent on the availability of enzymes. See Peleg-Schulman (2004)
J. Med. Chem. 47:4897-4904. Patient variability around the amount and activity of these
enzymes can introduce incansistent performance of the conjugate among different populations.
Thus, additional approaches that do not rely on enzymatic processes for degradation have been

described as being desirable.

[0008] Another approach for reversible PEGylation is described in U.S. Patent No.
7,060,259, which described (among other things) water-soluble prodrugs in which a biologically
active agent is linked to a water-soluble non-immunogenic polymer by a hydrolyzable carbamate
bond. As described therein, the biologically active agent can be readily released by the
hydrolysis of the carbmate bond in vivo without the need for adding enzymes or catalytic

materials.

[00069] Another approach for reversible PEGylation is described in Peleg-Schulman
(2004) J. Med. Chem. 47:4897-4904, WO 2004/089280 and U.S. Patent Application Publication
No. 2006/0171920. Although this appreach has been applied to a limited number of active
agents, these references ignore other active agents for which reversible PEGylation would be
particularly suited. Yet another releasable approach is described in U.S. Patent Application
Publication No. 2006/0293499

[0010] In the area of bleeding disorders, proteins (such as, for example, Factor IX) can

sometimes be administered to a patient to address or otherwise ameliorate the bleeding disorder.



(a) is either zero or one; (b) is either zero or one; Re% when
present, is a first electron altering group; Re2, when present, is a

second el aghhLaRoMqi£r1 ng group, and Y1 is O or S Y2 i 026ad
VO 2008/ 082%13PC$}7 052007/ 026425 - 5 - F9 is a resi due o%t’:qg%&%%m

am ne-contai ning Factor | X noiety. [0012]In one or nore enbodi nents
of the invention, methods for preparing conjugates are provided.
[0013]In one or nore enbodi nents of the invention, pharmceutical
preparations conprising the conjugatesdare provided. [0014]1n one or
nore enbodi nents of the invention, nethods for adm nistering the

conj ugatrss tehe r@ditbiéiydhoht half-life of Factor [X and related proteins, it would be advantageous to

increase the in vivo half-life of these proteins by, for example, reversible PEGylation. Thus, the

present invention seeks to solve this and other needs in the art.

SUMMARY OF THE INVENTION

[0011] In one or more embodiments of the invention, a conjugate of the following

formula is provided:

1
POLY —X! el
\\—-— /1R ]a

T X
C—Y'~C—NH-(F9)
= H, |
N Rt
2 7 ¥/ ReZ]
POLY = X2 \[ b

wherein:
POLY' is a first water-soluble polymer;
POLY? is a second water-soluble polymer;
X! is a first spacer moiety;
X2 is a second spacer moiety;
H, is an ionizable hydrogen atom;
R! is H or an organic radical;
R? is H or an organic radical;
() is either zero or one;
(b) is either zero or one;
R®!, when present, is a first electron altering group;
R?2, when present, is a second electron altering group; and
Y'isOorS;
Y2isOor$; and



BRI EF DESCRI PTI ON OF THE FI GURES [0015]Figure | is a
ti me-concentration curve of conjugates of the inventions. Additional

i nformati Qg SRERER N this figure is provided in Exanpt®udonrozeszs
[0016] Figure 2 is provides coagul ation activity of conjugates of the

invention. Additional information concerning this figure is provided
in Exanple 4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0017] Bef ore
descri bing the present invention in detail, it is to be understood
that this invention is not linited todparticular polymers, synthetic
techni ques, active agents, and the |ike, as such may vary. [0018]It
must be not & it husiduaef apgeing-portainiag EprderilKiagityon and the clains, the
singular forns "a," "an," and "the" include plural referents unless

the C?“ﬁ)ﬁﬁr]red eaf] dheQ Glodd EfbANEINGSBe inTéHiion, rﬁ&ﬁo@*@i@b&rin@@ﬁ@ﬁ@?&e
y

to a "po r' includes a single polyner as well as two or nore o

t he sarae provided.f erent pol yners, reference to a "conjugate" refers to
a single conjugate as well as two or nore of the sanme or different

conj ugajefs] I ef enpairhRrédmbsiakis 6Mnthe invationdasrmacsiti@l frepataidpk ent

as well as two or npre of the same or different excipients, and the

li ke. ouDPPigiogteSoBYEPEHIeRRYH 026425 - 6 - [0019] I n describing and
claimng the present invention, the following termnology wll be

used i nw@pqor dangLondl dradrb emB@fimbitt bORS indesivn] letlodebomimihid@AR thPEG, "

"pol yet hyl éne glycol™ and "poly(ethylene glycol)" as used herein, are
conjugates are provided.

BRrIEF DESCRIPTION OF THE FIGURES

[0015] Figure 1 is a time-concentration curve of conjugates of the inventions. Additional

information concerning this figure is provided in Example 3.

[0016] Figure 2 is provides coagulation activity of conjugates of the invention.

Additional information concerning this figure is provided in Example 4.

DETAILED DESCRIPTION OF THE INVENTION

(0017} Before describing the present invention in detail, it is to be understood that this
invention is not limited to particular polymers, synthetic techniques, active agents, and the like,

as such may vary.

[0018)] It must be noted that, as used in this specification and the claims, the singular
forms "a," "an," and "the" include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to a "polymer" includes a single polymer as well as two or more of
the same or different polymers, reference to a "conjugate” refers to a single conjugate as well as
two or more of the same or different conjugates, reference to an "excipient" includes a single

excipient as well as two or more of the same or different excipients, and the like.



meant to enconpass any water-sol ubl e pol y(ethyl ene oxide). Typically,
PEGs for use in accordance wth the invention conprise the follow ng
struct urewo Qoshiasd20),,,-" where (m is 2 to 4000. Aspdsfd008sR43,
PEG al so i ncludes "-CH2CH2- O( CH2CH20) m CH2CH2-" and "- (CH2Cl1120)",-,"
dependi ng upon whet her or not the term nal oxygens have been

di spl aced. When the PEG further conprises a spacer noiety (to be
described in greater detail below), the atons conprising the spacer
noi ety, when covalent!), attached to-8&-water-sol uble pol yrrer segnent
do not result in the formati on of an oxygen-oxygen bond geﬁ

" - 0- 0- "[0@k9] per oxIndissdribirnigzagd clainting sheghesgnt 'PY?@"@fpé'@ﬂ follewing mmhpgy will
cl ai s, ugecﬁingwogdapge &m@gﬁﬁgoﬁsr@gcrfbggbéﬁﬁm PEG i ncl udes
structures having various term nal cappi ng" groups and so

forth. The term "PEG' al so nmeans a pol t hat cont ai nseg majority
that i d00M]say, (FEGT &rolxetwiens@hycolbfnd &Wbﬂﬁn%ﬁ%ﬂ%ﬁﬁ bsed (BTEHY £16.

Wth r ;e/rﬁ%ﬁf: r@Q?stnglv?at rQbHBle tﬁetﬁ)ﬁ@l&ﬁmé atpidimy, FRODPBE ukfin a

vari et ar wei ghts, a as structures or geonetries
such asacdequcwgu the ifrteintiemeqmprisg wewowmg AEncire e HSAIOn-"arhgre (o is
I i ke, e n a i

"end- ca%p?ggn(g E?ﬁs'eﬁ’ﬁgrefﬂa?g(ﬁ%%%chgﬁ& a'rd(gI ?ﬁ% g)r cﬁa%@@%mggdqﬁgr ein
to ref er(QHCH:ORF, hﬂmhdlog upmdphnthﬂr opfotahqyetnyina rOXIﬁWB h@veéﬁe'éﬁ@lwépl ng
noi ety. h
ot | ¥ widPhE g{;gf%h B4 P e e 31 e ol e B ﬁ;;dea@ﬁqggeag IR, he/
end- camcbm:gcdmxehgﬁe spmek mde:t)alwmu yo(a@ngy pt'sawbttdm)aywat@‘tdob»biﬁ nokyaner

benzyl ox het gar LT 0GYS |0 e
li ke. g%&‘&’l ﬁ?ﬁ resglﬁp&ﬁ%%gaa 1(’L?no atar Ehc? Xyé U %:3 Ui o Ut eg ﬁ?o or bl
unsubs t lirikeged A ThiougouDhe specificatiort 4ndl clamg gshngd de eenembiesidahet the term "PEG"

Mor eover, he end-c n rou n o0 be a silane en in
Or oup. GBS SRt Tgdaar R Pr SR Forigeed eroust A% sarrn e EARpe
pol ynerpEas afh n@a@kacmphaghzgm@mmn@@m;drsy, mt B tde&yeglteaﬂa* thah 5096) of t he
anount or_location of the p nﬁr and/ or t hg g b
Sgent) G M astonsoahER  HAnEPgHET TSt SR 8%%@*&5&?@4 et

by usi n&a&raﬁ&?%ﬁﬂb&cﬂ@ﬂ\ﬁéﬁﬁmé -as el Rs brakelrss dr@@dnﬂdﬁes ikt Bo'Wkanched,”
limtation uorescers | um nescer s use

| abel i ndmezgé‘|"gquqqle‘t"|rqugxf(1§ct@nal "d‘?éél)e llkﬁ.etpiwf. di:sGngcf ip SERAlSL ?tia\;gg

noi eties, and the |ike. Suitable detectors include photoneters,
filns, g; }rorretmé ﬁerm@-ﬁilldichﬁpédl' lge"temmwﬁaﬁfe%&shaamdnys%wisbmaaéas
-7 - 022] "Non- nat ur a occur t withr p

wat o7 - SOIElet @ BT SRSt o ARt R PR peng i et P oy
found i fiRBEHHR nechssAAN; hdlend a&ﬂpyngqmaﬂyrcbmgnﬁ@hmmxﬁbr @@%encossoérub:b e

pol ymer may, however, "contain_one nmore subunits or
subuni t Thysatxamples ARINIreaPPips BOIHET |nﬁblde dKONYIRE FEthore %k%w {?F@r
struct uﬁsevvéllsas REk, Pfe%h‘?yl' &cﬂﬁhé{éz‘%cy&l@ggﬂh-m&e t Bl At oAl safurSad, Uﬁﬁa&xrated

pol ymer™ i's any polynmer that is soluble in water at room t enper at ur e.
Typi caI jupstitatedian nsgle;nnlquefow gfipach o the forqeaing pre enisiongd sMosRsIt the 504
more’ pLef P égro?{) cel.nea‘sf&t be@é?l’dﬂe P Ali-chhitl grol FSolabi@thtdprodsie sarre
solution a ering a wel ght basi s, a water-sol uble pol yne

wil | prefaprabh detbaatde Iabéaé?t’h&abhmwl%%}(ab?ﬂ W,S’rf@hpf)?g gwupBPEPIRANG KL er

nore pr fer t,

still n‘gr eCta%?ee] beér’ila %y a ogfg%@%gq}&\% y\éﬁ" ?tha&tﬁ gﬁl)ﬁ(ev\atag@e%%em) of
still mbweesptoefidctatht polatm@uts c8EHed o badetgiminedsioy whiriger juitable detecton. (Supk;
still ferr d Y

about ovat BSRIERCy: EMRER ke Bhrp e Rl HOP BB R
wat er - snbubigecqmmhym (el@, dyesypinetakioys, saliedolie mmewat@d th¢ g2 Huisitlecul ar

i ght th t f th t
\Qﬁlcﬂ ash?gﬁ@rself%ﬁ’gﬁ %Oé%?tglgsﬂa :%pe‘étrqlwg?rg ag%hnb@i gverageI %Fgchlogr



- 8 - 0 [0025] As used herein, the term"carboxylic acid" is a noiety
having a -C CH functional group [also represented as a "-COOH" or
-C(0) OH, vAS2:08hd26sS Moieties that are derivatives of g f/%ﬁ%@'ﬁé@ﬁ?

aci d, such deérivatives i ncludi ng, for exanple, protecteg carboxylic

aC|ds Thus, unless the context clearly dictates otherwi se, the term

car boxylic acid incl udes not only the acid form but correspondi ng

esters and protected fornms as wel |. Vyth regard to protecting groups
suited for a carboxylic acid and any ‘ot her functlonal group described
herein, reference is nmade to Greene et al ROTECTI VE

ORGANI (902YNTHES|"SonamiuratyjaceAne TEHhTCHeCH) 29ty M85 AEWatF ol ‘f\% '%rr K,

1999. [ Q026] sbiendr 8ot 1‘cs"e‘?1t"‘}{-’e‘%}i MGot BOH indGhird/ A aen-niQANY U&ﬁd:mgrpolymer or
conjunction wi'th a particular functional grou refer to Sctlve

funct i enater-sejuide polmart maaeé@tvquré@malfgmﬁm s SR B%‘]‘.‘PPSeO grsfyinic that
nucl eophi &, 20@519}; sok geag [’He%ver-gh 'p§lyh§.r LtRichdsmasluh@intA@s€e groups

that require strong sts or y |npract|cal react|on
conditions in order to react nonreactlg

gr oup) [0028b27] Th’g'lctt@'mfgvatgrsgl @t;@&ymern isapy gcblylinﬁrgt gﬁ%ipéub-le gn%ater at room
" proteg, énhp\é?auﬂé Oy 1carll‘§fa?ﬁfatteﬁs&1$lﬁe 96!?1%@1&9@1 t@hsrit BOkRt Yot 784, méree

protecting group prevents or bl ocks reaction of a Pal’tl cul ar

chemi catdfgrablxeatdcasv@opuwﬁ phlight, teanernistetl AY Hespme sAirgon atige filterme, Hng
reacti %gg,ggth 4 QA% foT g&g&@p&nf}gceﬁeﬁmew& iehst\é%x 38208y deidlr) UpIable

t he type em ca Ive functional group being protected as
wel | asn wnter n@aﬁcprﬁfsmbbm‘i diiast abnut 30860 the Wﬁﬂ)@?b’éleaﬁ vateRatif e Agkradly

addi ti OE' ut 76“/363 ngghtz Eol%lggfﬁgﬂep OnPiIURA 3 's férg‘ﬁy oR2 8544] by WElgﬁi)){elublc

Protectl%g gr e art can ound in G eene et
supra. if @%B]IA& stk ant.rmmemad hoheverethan the watert -$oditde Pgymerps aknut 851{9 (by

[ 0029] e 0P hie T yARE P P BEGREARG Pl AL R e el sl

to an atwemenr a collection of atons optlonally appeari ng between one
nDiety and anot her. The spacer noieties may be hydrolytically stable

o s ) 2%, B Rl DB AR 18 i

9 - [ OQ3PEGAtanyHe txprefsed as dithena imymulyen avardgsrmaéraian weighpecmeightadpigehg

from abo"iecui‘ér weig%t ﬁnless dtherwise indicated, all references to molecular weight herein refer to
the weight average molecular weight. Both molecular weight determinations, number average
and weight average, can be measured using gel permeation chromatography or other liquid
chromatography techniques. Other methods for measuring molecular weight values can also be
used, such as the use of end-group analysis or the measurement of colligative properties {e.g.,
freezing-point depression, boiling-point elevation, or osmotic pressure) to determine number
average molecular weight or the use of light scattering techniques, ultracentrifugation or
viscometry to determine weight average molecular weight. The polymers of the invention are
typically polydisperse (i.e., number average molecular weight and weight average molecular
weight of the polymers are not equal), possessing low polydispersity values of preferably less

than about 1.2, more preferably less than about 1.15, still more preferably less than about 1.10,
yet still more preferably less than about 1.05, and most preferably less than about 1.03.



in length. Such hydrocarbon chains are preferably but not necessarily
saturated and may be branched or straight chain, although typically

strai ght Ghgbddshsey ef erred. Exenpl ary al kyl groups i ngkgae00®bdayls,

et hyl, propyl, butyl, pentyl, 1-nethylbutyl, 1-ethylpropyl, 3-

nmet hyl pentyl, and the |ike. As used herein, "al kyl" includes

cycl oal kyl when three or nore carbon atons are referenced and | ower

al kyl . [0032] "Lower alkyl" refers to an alkyl group containing from1l
to 6 carbon atons, and may be strai gh®-chain or branched, as
exenplified by nethyl ethyl, n-butyl, iso-butyl, and tert:butyl.

[ 0033] " Cycl oal kyl " refers to a saturated or unsaturated cyglic

hydr ocapbzs) chai as useiciettd, nige torm toetsbxyficmed,is mmom hayingyact ¢-®H functional

conpounds, eferab nade out I

pr ef er 28PYP tg 5 SePLES BT & aca?g’g)ﬁ? aqoﬂécﬁo?g ?rr%r Jg%@t eér%rgr?r%“m{}& ofa
substi lt(sh@dl Yx§lic /A srﬁdhaﬁﬁvagrveslmﬁluﬁim@]; for wtaetple pﬂ}mretl carbozylivoic@sullbys, ar e
typi ca ngon- r eact th other. fypctiona .oups.cont ai 1.t hi.
the. ol et B cppagsiorne desrenoeaniseiip e auS i of AF AR SRy the e

" substi foph&sht 8drke¥pondip@bRfsant @roledidi foinys dsevelf. W mﬂreeérﬂyd p@tewrr@ grour)s
substituted with one or, more no bnterf rrn suQ% 4%uents such Ske to
but not suitedor agarberyliegeidand gry Qfagndynctiopa &mu EHGRT BB, re@{x%‘ﬁ%l&d‘t’a Flo
and t hthéeKeeet af atpﬁmﬁzmza GHdu#e MR@MI@SWTPQBIQWd Edftidn, JostoWilkey andSons,

al koxy, ower‘g}tr Hégé substituted phenyl; and the |like, for one or

nmor e hycodew Substituted aryl™ is aryl having one or nore
non-interfering groups as a substituent. For substitutions on a

phenyl [doBg}, t he Tou RSk tiegittve" AR abievated” aiyh Ged emoajtinouibr(\iv'ttlEa particrti:kro
meta, or para). "Substituted apmopium is annnnrqu avhgﬁ Z F ﬁB

non- i nt Binetignalgou siigrdo peagtive @H“&ﬂ“@lagﬁf"&’ thaf geacts|ryadily WA SISCIrPRIGOT a®
[0036] " ﬁdtc‘fé%}SMle drenBther fhble@lle.- Phikisdn @blrﬁrasﬁ/trb eHoed groﬁbs tﬁat&bdﬁyrle sﬁéng catalysts
substituted al kyl, preferably Cl-C20 al kyl (e Xy, gt (;a%um

pr opy| osyhigtie imgracticakreaction peyiditions &t ¥eiP 3933@‘1(- t?a é}%gﬂa"“"e\/\ﬁf inert

2008/ 082613PCT/ US2007/ 026425 - 10 - (without limtation) ethenyl,

N- pr opeihy] | SOPIIHR&HhSs "protebiel & MpotectiSOarbul, eamdl "prc@ﬂit@ﬂgﬂoup‘de&e twtlhe

tetradecenyl and the Iri 100381The Lernt'alky&% usep e{ ﬁ

refers p@s%c%@fa’){f&w@d (b%-» 1R B%ﬁﬁ:&lﬂ%aroup)t at prevents o cks roaction ota particular
chemically reactive functional group in a molecule under certain reaction conditions. The
brotecting group will vary depending upon the type of chemically reactive functional group
being protected as well as the reaction conditions to be employed and the presence of additional
reactive or protecting groups in the molecule, if any. Protecting groups known in the art can be

found in Greene et al., supra.

[0028] As used herein, the term "functional group” or any synonym thereof is meant to

encompass protected forms thereof.

[0029] The terms "spacer" or "spacer moiety" are used herein to refer to an atom ora
collection of atoms optionally appearing between one moiety and another. The spacer moieties
may be hydrolytically stable or may include one or more physiologically hydrolyzable or

enzymatically releasable linkages.

[0030] An "organic radical" as used herein includes, for example, alkyl, substituted alkyl,

alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, aryl and substituted aryl.



hydr ocarbon group of 2 to 15 atons in length, containing at |east one
triple bond. Exenplary al kynyl include (wthout limtation) ethynyl,

n-but ynyl wésese@giynyl, octynyl, decynyl, and so fortBerQ@a39zessy! "
means one or nore aromatic rings, each of 5 or 6 core carbon atons.

Aryl includes multiple aryl rings that nay be fused, as in naphthyl,
or unfused, as in biphenyl. Aryl rings may al so be fused or unfused
with one or nore cyclic hydrocar bon, heteroaryl, or heterocyclic
rings. As used herein, "aryl" include8-heteroaryl. An
aromatic-containing noiety (e.g., Ar', Ar2, and so forth), neans a
struct u[neamnt ai hAlkgl"aefigts.to f am@atb@toeamawicallx wnging eyl abgmtdu:p 20 atoms

cont ai nj t o .f our .het eroat r ra
combi nafil ‘%ﬁ‘ %mffég‘f oc]%b[ogrcé%{%?re 19 erﬁmﬁgut% FB&E%QJE%/&HU{?Q = a?lE "gﬁé’gor
FBB e ]cy&hncﬁemyfoktrlergaf&mam ?]mmgn gw?my ﬂra@it yHain isiprefetar daemplary arl@?

41] "Het er.ocycl e" eter ic" r s of 5-12
atons, PPyt W“%hﬁ %RY&&OP%C‘@W“W ?}Pﬁﬁ%atu?@ 13}%8??';@ aromatic
char act ﬁéthﬁlaéhtﬂaéﬂdﬂﬂe fite. |/8A8¢Ed Re1EN] lahigl dhdideskidbalky wheh taecamme.
Preferred heteroatons include sul f oxygen, and nitrogen.

10042 1" Sehosafampasgrefaensedaidpwer a ﬂeteroaryl havi ng one or nore

non-interfering groups as subst I tuents. [0043]" Substituted
heterocposy" is aLhedrengryefess hawblkgl groep mtmngfremdﬁo Slraibas afoorspad

fromnon-interferin bst tuents 0441" cL IS, ;0 an
L onor BEbHR SrISBbRge Bl B BHTP Oy R b e oS R
el ectroghiduty¢. center, | .e. , a center that is el ect ron seeking,

capabl e of reacting with a nucl eoph| le. 11 [0045]" Nucl eophile"
refers f 8 361 hion “8 13&1@’]“ 1%rfersc 83 asa uratc(e)crl or unsﬁ&r?itrrﬁ Cg;é]ﬁthygﬁ%axjagn &lﬁﬂ‘l ¢
including bridged, fused, or spiro cyclic compounds, preferably made up of 3 to about 12 carbon

atoms, more preferably 3 to about 8 carbon atoms.

[0034] "Non-interfering substituents" are those groups that, when present in a molecule,

are typically non-reactive with other functional groups contained within the molecule.

[0035] The term "substituted" as in, for example, "substituted alkyl,” refers to a moiety
(e.g., an alky! group) substituted with one or more non-interfering substituents, such as, but not
limited to: C3-Cs cycloalkyl, e.g., cyclopropyl, cyclobutyl, and the like; halo, e.g., fluoro, chloro,

~ bromo, and icdo; cyano; alkoxy, lower pheny!; substituted phenyl; and the like, for one or more
hydrogen atoms. "Substituted aryl" is aryl having one or more non-interfering groups as a
substituent. For substitutions on a phenyl ring, the substituents may be in any orientation (i.e.,
ortho, meta, or para). "Substituted ammonium" is ammonium having one or more

non-interfering groups (e.g., an organic radical) as a substituent.

[0036] "Alkoxy" refers to an -O-R group, wherein R is alkyl or substituted alkyl,
preferably C(-Cyp alkyl (e.g., methoxy, ethoxy, propyloxy, benzyl, etc.), more preferably C,-C;
alkyl.

[0037] As used herein, "alkenyl" refers to a branched or unbranched hydrocarbon group

of 2 to 15 atoms in length, containing at least one double bond. Exemplary alkeny! include



havi ng a nucl eophilic center, i.e., a center that is seeking an
electrophilic center or with an electrophile [ 0046] A
phyS|ologkgg&kmjﬁhﬁavable as well as a hydrolyzable cRRR 0w§
relatively weak %ond that reacts with water (i.e., is hy yze
under physiol ogi cal conditions. The tendency of a bond to hydrol yze
in water will depend not only on the general type of |inkage
connecting two central atons but also on the substituents attached to
these central atons. Exenplary hydroly2abl e bonds include, but are
not limted to, carboxylate ester, phosphate ester, anhydride,
acet al , (Wthbat limisatigh)oetlyemlyk yitpraiengl; jsoprapengl, nebmitknpl, isadutenylke petenyl.oBagmyA
"rel easabl Iipka ", includes, but is not limted to, a
physiolggwgﬁ?P'a8?§56551e bond, a hydrol yzabl e bond, and an
enzymati cal | y degradabl e Ilnkage Thus, a "r el easabl e | i nkage" is a
| i nkage[00B8]t may Thademdelkgnylhey udﬁg}dcreinysﬁeg top braneked g anbygnchedre

ot her me

pase. cabar oo eiond og3 % B HEinS B By SRniREtels RLURKER: bond., Bxopplar
exanpl ealkgnyl nﬁcaddeasia{duehﬂmtaﬁmgefhymdm-bumml,vm -pamtyalyl, wetyayli dasyndaandison
t hat ha§ % base abstraction of a proton, (e.g., an ionizable hydrogen
atom 11oft as the driving force. For pur poses herein, a "
releasable | i nkage" is synonynous with a "degradabl e I|nkage

[ 0048] . M39]enzyrram:¢iéhieynsrcmbeamtd aothjtiskings casheefiisors dorqieslepn atgras Ayl

subj ect degradati o one. e
" hyjdr ol ng?ﬂ Fﬁky?g 391 émg hatkm @/ng e fI% d a gﬂﬂﬁﬁ‘aﬁg Jfggﬁ‘%‘ﬁg%ncbélfhﬁgﬂ Aryl
t ypi cal tiygsangoalal lerfiised o dpfutddatith enesu hsn“aacrwllahj'cyo&ﬁainl ketérparphoer

that is to s does not . undergo hydr gl ysi s der o)

condi ti Bﬁ%"o?}ﬁ’){s g5 gy e E‘HFQ &Xleﬁ%{:[ug?/%}lréeé%#gxﬁ é‘n%g'ﬁa%eérogo q@ moiety
Exanpl e@e.g)fmhyzd:? Qinil fsb €ath)ymahabkeudiirakagsdsing acd.ude but are not
limted to the follomjng car bon-carbon bonds (e.g., in aliphatic

chai ns) oo S,wand t

ctabl e 1fEGe: PRI B e SSal PR e jo P eleRistini ety

about 1384 @m odl ayorub\datonphgtsofo [Feegreay] ringnohiay alom be fuskdiwoh ped o mexe eyllc
repr |ve chenj.cal .bo an be found in nost standard

chemstﬁ%’/ﬁ ‘Bo%ﬁ?ocnbcﬁﬁgt 85&33Fﬂ585 ‘out that some |inkages can be

hydrol ytically stable-or hydrolyzabl e, depending upon (for exanple)

adj acenfomdbd nei gileareaygle” oatherrsocasict" archinseme oc o tingsws 5-1Daeonest

or di nar Ki.l | in t he eterm

D005/ o6 PSSR PAbiss S0 i‘i’samri"ﬂﬁk‘mg&%? b oS h%%; JHrearTy
st abl e eing hipdr whiyiz alnbea carben. gire/fenecthmetreammbynpluﬁ@sulﬁu,a:mpgm, apl riPgey- a
| i nkage- cont ai ni ng nol ecul e of interest under conditions of interest
and testi for e ,. ASKteARSEh

and Lestipigy for e, 08RGE1 9& QYA KebeSarl Jin ¢ ohb Br @?ﬁgﬁe Rt

O her appsbatithass. known to those of ordlnary sk|II in the art for
determ ning whether a given |inkage or bond is hydrolytically stabl e
or hydrglazable c ¢InTne BEhbMRIRIRRRs formed
"bi ol ogi‘C 6M$fy act?@Baggg%ﬁamgﬁﬁﬂ*6%28§§%§R§3%c§ 9eact|velagent3(%?g
used. i ntfercimrgedbling lubstgiientand are defined to include any agent,
drug, conpound, conposition of natter or mxture that provides sone

h fi i o al :
phat Rcqhe] ¢, L BRRSF EERko P LhSr kAo alobsr dommah ral e

ements, nutrients
nutri cemavmghzst;lemjmpgélc cmtcrt e¢ r@cenm@i@i ﬁé;ﬁ;ctﬂztrﬁe?béal cepabla pftragsting Wlthﬁd
ot her bean gl agents. As used herein, these terns further include
any phyéF%delcally or pharnacologlcally active substance that
produces a |l ocalized or systemc effect in a patient.
[ 0051] "Pharmaceutical |l y acceptabl e excipient” or "pharmaceutically
acceptable carrier”



refers to an excipient that can be included in the conpositions of
the invention and that causes no significant adverse toxicol ogical
effects to the patient. [0052]"Pharnmacol ogically effective anount,"”
"physiologically effective amount,” and "therapeutically effective
anount” are used interchangeably herein to nean the anmount of a

pol ymer -active agent conjugate -- typically present in a

phar maceutical preparation -- that 11s needed to provide a desired

| evel of active agent and/or conjugate in the bloodstreamor in a
target tissue. The exact anmount wi |l depend upon numerous factors,
e.g., the partlcular active agent, the conponents_and sical .
char adf0®5lst i cs ‘I&wclqombﬂcffwafemée@mqwlatom sateptipp Af atpmp g‘r%@ay patonient
popul %bﬁga naaé(??%mc ERESEESh @édtam%at iPRekit % ddckBphifdebrtdior Waadh! v be
determ ne ordinary skill in the art, %ased upon the
|nfornﬁwhoﬂﬂbrOV|ded herein and available in the relevant literature.
[0053]"Mul tifunctional” in the context of a polyner neans a pol yner

havi ngogqdgr mor g ‘fpﬁyﬁ&b@mﬂy AHaQsHIS’ EEWI% BeRlyd:819£:8ieN boMdRMQelhfily
functional groups may. t he sanme or different. M tifunctional

pol yneveakiond thﬁVﬁ?Cé?a‘FllﬂyWé*Sh@ &b i kyﬂmlazsﬁ)dﬁiﬁe@hmeb@ﬁﬂ&pp@ﬁams dB6ups,
or fr qeﬁéngspoﬁa%ﬁa foaRato QN %zer win égp@ﬁa ﬁ’m %ayfoum@et bl tyPé OtikageO"

from 3-15 functional “groups, from3

2008/ ORRBEEHFCIFAISRYY Plopmdnp 5130 oqwesubsa%ﬂfﬁ eﬁﬁ?&berﬁOcsleﬂgs cendpal afpms. -
cont ai ]ﬁkeﬁ'x’glﬁ‘y h#ibrol?zab?e boﬁds AcQfe, b8t 8 AGnRRA o, $5BEBTardbdtel] ?ﬂcﬁsﬂﬁte ester;

pol ymer unctional ™ pol yner nmeans a pol ymer haV|ng
f unct | ahudridgr asaiel ketoln eeviarvalkyhathesi lﬁl,meeiﬂ“! ofHessane (i .
honmodi functional) or differ ent (i.e., heterodifunctional )

[ 0054] jpgAnched A'rdishshigé ﬁﬂ@g@emhmdéshmmhﬁw &, aguﬁi@bgmas@rcu@wuee
of a poI yrrer refers to pol yner havhﬁ% 4%& qg[( 31% r{]ie A
br anc Heddoldrmbyzabls porrh aad at erzypaispis fegrdaple lkpgst S agFsleas
pol y meinkasd¥Bs a Rniiagd mmﬁa}am{&rgo&naw h\yﬂﬂysi%roﬁ’fﬁieﬁlfagéfﬁj? @mélitﬁerﬁﬂd’chmﬁﬂlh ar
type of highly branched, p0|a¥ IS é r or end i mer, -
whi ch, (efe enpyRs-s3iahFed @sidyat =|W‘I§Fe"r?ﬁ33ﬁ al“ éﬁhﬁsl? %Less a
St r uct 4h8itighss tRoP Sdaniple) H’f‘tﬂ@ﬁﬁsaﬁfe ﬁlﬂ@é@%ﬁ aolve L':lﬂ Eﬁkﬁma{l&%ﬁtlﬁn that has a
"dendri mer" or. dendrific pol yrmer, f | obul ar,_.size nodlsggrse
poI y mebase abstipgtien obg PFOE’@n@sg SHdPErh e&ﬁ’idglgﬂ/atf”i”oﬁ? DB HIYRE fBEalFopoi nt
Cor gurMistd herein, AGUL RhsaBled 5B is Bl dnOMmBusibieh MMdeBratigeBikadart s t hat
each contribute a branch p0| nt. Dendrimers exhibit certain dendritic

ot hor BOBC of e PrapEie BoRs A BRCHES ool Ak (B bed

her ei rﬂdgﬂﬁhtuﬁe@dﬂeuimaieenzjhﬁdsged and any corresponding salt forns
t her eof .

[6049] | A “hydrolytically stable” Iiﬁkage or bond refers to a chemical bond, typically a

covalent bond, that is-substantially stablé in water, that is to say, does not undergo hydljolysié
under physiological conditions to any appréciabl,e extent over an extended period of time.
Examples of hydrolytically stable linkages include but are not limited to the following: carbon-
carbon bonds (e.g., in aliphatic chains), ethers, amides, and the like. Generally, a hydrolyticallf
stable linkage is one that exhibits a'rate of hydrolysis of less than abont 1-2% per day under
physioiogical conditions. Hydrolysis rates of representative chemical bonds can be found in |
most standard chemistzy‘textbook_s. It rmusi be ‘poin,ted out that some linkages can be
hydrolytically stable'or hydrolyzable, d'epending upon (for example) adjacent and z}'eighboring“‘

atoms and ambient conditions, One of ordinary skill in the art can determine whether a given



[0057] The term "patient,” refers to a living organismsuffering from
or prone to a condition that can be prevented or treated by

adm ni st r ayé 9fhs@s26ds CONj Ugate as provided here| n, and b@@)ug%%gg%h
humans and ani mal s. [0058] As used herein, "drug rel ease rate" neans a
rate (stated as a half-life) in which half of the total anount of

pol ymer -active agent conjugates in a systemwll cleave into the

actl ve agent and a pol yneric residue. 0059] "Optional" and

"optional |l y" mean that the subsequentl¥ described circunmstance may or
may not occur, so_ that the description includes instances where the
ci r cunslizkageordwodiishydradytically stehieer hudealzable inje giyemeqntext Opao] xemplsed

herei n, l%ag% r-a@@hgggédpm&%f tere{]lurl'&rrgoncﬁm:]g'b?mt r95‘i|9nd @gtmg%r and

SO fort]f)'l en t ogen 1's attac
nol ecul eyidentd d)félytitmdysi;;dé.gi, she'rirghetice(agd gmount whrwo molecules resultmg from the

2008/ 08&9&1\%%01;/3[@%9 él@ﬁﬁéﬁﬁ g)etléjpr \%ﬁ%{%a{hh}e’ﬂ{?\ﬂ% 1old OF drgﬂa:y sQﬁil' 1gﬁ1e art for

brom de al ogen exists I'n

i ndependerminioniviethien mrpivea.lipkagesu bbndis hy\drekytlaal lystablerg hgdmupablemsoebe

nol ecul es) [0061] The term "Factor | X noiety,"” as used herein, refers

to a rm?gijy having Factor | X activity. The Factor I X nmoiety will also
have at | east am ne group suited for reaction with a polyneric

r eagent [005@4pi cal Mpe teauint hastighageot."” fredegsalyiakbyve aghe” Bad tnpmBDEolopicdly i s

a prot e? 61ve ?%%n dd I 8 ufterct:hha?lgéa%f nl]nerel aridoarre he)&nggk exﬁxgludg ;?rﬁfo %E]?!t@%? bot h

t he Fac Mot ety” pri or onj ugati on as we
noi ety ccmpodnte cﬁmbdsmnnmg TCOtRY QrgmktumthatAsmxAﬂdslsoﬂue pearplacologd aftan bmeﬁhtei

det ai | f ordinary .skil ar t

any i vETEer iRy B Rm gl i wtrin v, ThHRAIch RN ALALAE o ERR""
"Fact or ndtﬁkdﬁmaﬁ drugs, rpedtudes;atuim,eannbodrcsdvﬂanﬁds dmd orharl:&heﬁqml agentd, Qs
exanpl e, site directe enesis 0 |de t al

it at 1 ot P, Pt e o Melrarpyystoigelhy ERetnaN e e

havi ng §ubstanck th0 pfodacidiallbcansdd @ kysasiy kftdt @Na pdtleds, derivatives having
at | east one add| tional amno acid at the carboxy termnal end of the

01 yoosyefion o ¢ BerairelialDose PRl REGERL SLP i ot o< Eas 80

whi ch | redrsides eadipibstabit combe Btidabiyltit doatpositidres. of fRA62nkinn hllftbthﬁ:t@:atlsex ho
of the

definit %‘HE%P’E %fﬂ'i‘i%%?"%z“:o gbﬁai)?/ff%gguwetﬂ%e?"régggg?l tzgdoagatst £ Bgt ure or

formula is applicable to the sane variable repeated in a different

st r uct uft@s2junl es$Phdnpacdogdieatly effectvanesumt"Hehysicdegically effective amount," and
“therapeutically effective amount” are used interchangeably herein to mean the amount of a
polymer-active agent conjugate -- typically present in a pharmaceutical preparation -- that is needed
to provide a desired level of active agent and/or conjugate in the bloodstream or in a target tissue.
The exact amount will depend upon numerous factors, e.g., the particular active agent, the
components and physical characteristics of the pharmaceutical preparation, intended patient
population, patient considerations, and the like, and can readily be determined by one of ordinary

skill in the art, based upon the information provided herein and available in the relevant literature.

[0053] "Multifunctional" in the context of a polymer means a polymer having 3 or more
functional groups contained therein, where the functional groups may be the same or different.
Multifunctiona! polymers will typically contain from about 3-100 functional groups, or from 3-50

functional groups, or from 3-25 functional groups, or from 3-15 functional groups, or from 3 to 10



[ 0063] As previously stated, the present invention conprises (anong
ot her things) conjugates having a rel easabl e |inkage. [0064] Before
descri bi ngy@XREM4Bzy conj ugates of the invention, enbogrgRBies7MssB
wat er - sol ubl e polymer and a functional group capabl e of reacting with
an am no group of an active agent to forma rel easable |inkage, such
as a carbamate linkage will be discussed. [0065]Wth respect to a

gi ven water-sol ubl e polymer, each water-soluble polymer (e.g., PQOLY,
POLY' and POLY2) can conprise any pot¥her so long as the pol yrrer is
wat er - sol ubl e and non-peptidic. Although preferably a pol y(ethylene
gl ycol ) funetiongitgequps of wBF @npil et 6f B8, Uste! OHaratiopal genppwithin B palyarp| &
ot her 1y

[al'so 1 oy iR oAt iy Rafe (g frl oo e Bkl e e
gl ycol )sa(-dePRGh)amodlﬁpmhqm@msdi%ﬂ@@&%@ﬁﬂ}ﬂ@@ﬁaﬂlﬁmow 026425 - 15 -
of ethyl ene glycol and propyl ene egcoI and the like, poly(olefinic
al cohol 430' Y(V"'Q%'n g +t&&@&k toP’n@ xérnéftﬁr&W@ﬂahtétrﬁ@tr%ﬁaﬁtlwade)fers
pol y( hydroXyal kyl net hacryl at e (gsacc rides pol y(a- hydr oxy
aci d), tqolymer hading:2 c:uhmte)polywr yépihl@s pharaehed pplmr:omz Op§spss 2 polymer

ol N- IYV. r | b ¢
5. 529, st AR B0 A O Rmer S SRRLARS s Bl inm o DR Ork Gy
t er pol ytype of ighly braddred tpbb’o*k:r F’@I @cn&nt;c lebdnarandmdnmno%tqm Foy ithesy puayfosesrnf

EL t t 23 n hgr evgnt;t)oglg ﬁo%stlcﬁere t]o 8855*353% s‘t‘x@&tgre d?s?nnyth gn R@t éfi%telga Qd Bﬁ%rkér}n'leak‘;)

as will be described in further detall below. In the context of being
present [0AF%]hi n am Gieedrihér" o dandtitic polymenime elobulat, siat mopedisasese pakymes inom
Ito abo e n an R qgeg} Geligagent
conpr i s i oits Bollge AR AR R TREADMEGH Gt B BRCARE LR

pol ymer pitiarrt dnd vasheregelat ursts that easheogtsibutbe brdneh painke Dﬂnddmfefsetxblhtt cerfain j s
preferr ver vat er - s I

struct u&eé'dgﬁ%s Fptqggélg%twné;ﬁtag’/%éeeic g%'léﬁ’p[ﬁak?%% ﬁlqtugf erre ﬁt’%{" al |
wat er - spdiyaée. pol ymers within a given structure are pol y(ethyl ene

gl ycol) polyners. [00671Al t hough the wei ght-average nol ecul ar wei ght
of any V|dual rage
ol ccat BSHeT g PRl R Kb PR HBR neh i lidk b, e o) D97
in the écﬁtelslmnﬁmgsattefnmth&aﬂ Dal tons to about 150 000 Dal tons.

Exenpl ary ranges, however, include weight-average nol ecul ar weights
in the oW ng St b o) 5,9&;1%%%1;“ 80, &l tnsat o
about @BJH Dal tﬁg@g&npﬁﬁtr%ﬁgé l(-F\Srée% er t han 5g000 %@I tonsa to
about 1®cﬁtdﬁlbﬁ tiza bandregreventet! Ioetrcea‘ngla’ adinifisoation bbu oG RGOS D vidsddiereen,
about ge of from about 10,000 Daltons to
about %Bg %Ibﬁ)&qﬁfﬂahp& rhgl rﬁ%ﬁge of greater than 10,000 Daltons to
about 85 000 Daltons; in the range of from about 20,000 Daltons to
about 8H06810 Dal tAsrised hereinharygmisaseattet meansateie(stwel auohabifehingvhich

about 8 Ut 28,000 RBLE ARStE i
about . 1%9%86%11 ?@ﬁ%ﬂt O?ﬂ(;lplﬁeelr?cggg%&% 2@%@5&%?@%5 000 Da%tons o
about 12¢en08Md aelyngeans residuet he range of from about 35,000 Dal t ons to
about 120,000 Daltons; in the range of about 880 Daltons to about

60, 000 i T ARG 48 AL RRSert9 dehabtd dRuAY

Dal tons%k%]ot he rg) gg&éf&gbgaﬂnﬁ%qgaapl%ons to agodlt 930 000 Dautonréce
and i n tragor mageotetcry wrthaitmudesaption ichaps ipsisnces whbre the ciz@mgape ocours
Dal tonsanﬁngta&gg/wgmﬁrhop@éﬁr sol ubl e pol yner, PEGs having a nol ecul ar
wei ght i'n one or ese ranges are preferred. WO

2008/ 082613PCT/ US2007/ 026425 )
[0060] As used herein, the "halo" designator (e.g., fluoro, chloro, iodo, bromo, and so

forth) is generally used when the halogen is attached to a molecule, while the suffix "ide" (e.g.,



- 16 - [0068] Exenpl ary wei ght-average nol ecul ar weights for the

wat er - sol ubl e pol yner include about 100 Dal t ons, about 200 Daltons,
about 300 yWghdoemseizabout 400 Dal t ons, about 440 Dal t ongeraRamto9R
Dal t ons, about 600 Dal tons, about 700 Dal tons, about 750 Daltons,
about 800 Dal tons, about 900 Dal t ons, about 1,000 Dal tons, about
1,500 Dal tons, about 2,000 Daltons, about 2,200 Daltons, about 2,500
Dal t ons, about 3,000 Daltons, about 4,000 DaItons about 4, 400
Dal t ons, about 4,500 Dal tons, about 51‘600 Dal t ons, about 5, 500

Dal tons, about 6,000 Daltons, about 7,000 Daltons, about 7,500

Dal t onsflucside,hicgideGodid braside, aap saforth) BowedDuhangheshaleges gkistsdn 590

Dal t ons; t t t 13, 000
Dal tons'“d%g%%“t%ﬁ“gg‘g"%tsgﬁlzasg‘%@'&t‘%ﬁ"%@’%‘%ﬁﬁ?“?ﬁ%& 16, 000
Dal t ons, about 17,000 Dal t ons about 18, 000 Dal t ons, about 19, 000
Dal t ons{008Hout 2GhetumBEReteH malp:itas pseddtrimat e 2 mefssybaving hgier IX
Dal t Onsactﬁgf Uhe3cf3P P HREP AR a1@PRNE a@l@as@%m@%l'&uﬁ@ﬁltedafgptéﬁctﬂng Wi
Dal t ons out 45, 000 Dal tons, about 50, tons, about 55, 000

Dal t onspoimwremamedtypmallx,@hbougémmec%ammheﬁaemdg meipRy it 2 potegpdn
Dal t ons " o

wat er - s%‘id&gﬁeﬁg%ng%%qg 1@5’1&3 tg)l?cgrrtr@ %gsc%ﬁjg%%g%gp{jgﬁg\f%{%%r?ol ubl e
pol ymer canjugptionsas gvedifas thedF a2 ®r 0% Onoiday teelduDﬁtllyWEIgsi))nma&thmg Ag wibtbgexplained
wei ght :
need " [ BUBLRSRLERLACK, Gie BB, Bl Al B ek AR Cf i Bl
conpr i shas@actbeBsictioite m/atmdhsm[mmeeerpoll’ycterIkhmmer}d igcludet ptotanszuodified

the ran or t h te of rel j

formed PRBPRbER fobrrs B Bkcled ek S 3R aatta b A ofRT LIRS, The
r el easeterat'Baceilx hevigly'eqiss mdiuﬁersoi&haatﬁeé lyaviargi foons & ag@ additienal glgcaaylsiiae
suited for (a) extended |rcua I’I.OI’ t. | ea eof t.he actjive
Sgent 1 PG AT easiae paf Sohelipitp ard of B FRERH STUBR FERF U ce
of the gspes @Bertih BRraAiRAniraind :ib&i(@)ﬁﬁt}tutg:abﬂeaspmtb g‘l@do&ﬁl&txdrr@m dride

conj ugate, Li kﬁw se, when the co ate haa [e at i vle Y. st {el ease
rate, tABH2HYRE DpARg et pe gj%‘H'F“ lﬂl inglydcsgf [egstRag VSO BaD site

nol ecul ar wei ght. [0070] When a PEG is used as the water-soluble

pol yrer (@p2]i n t hdn pelcpnexdof tiiemeent discubsionPEGhduwdbetdgnized tipe the elsfigtion

o S he SHEtTIRe glan sl ior Fper e e TG T e GBDieRbis T B i Gar2Ble

nunber gdpedt@piaatdiffgent BirliGure sunlede tHeicbntext distattshehagwhscri pt "n" in
"(OCH2CH2) .. " Thus, the val ue of (n) typi caIIy faIIs wi thin one or

nor e of foIIovmn rom 2 t.0 about from aho to
more of gasi O] ot na 8 RN0a 02 B ARRL 400 oL AR
2270, f cajngatebividgdOreleasab¥0id@f8/ 082613PCT/ US2007/ 026425 - 17 - about
2050, from about 225 to about 1930, from about 450 to about 1930,

N e e e e R A R S

t 0 aboutwa2r-8dublé papmedrmdta fB@iohd gabrpwbpab?e’ﬂﬁ rezatinl fitham a;lnomtgrdupz:ﬂ‘@n to
about 1,900. For an i,ve ner_i,n whi t is
known, PEVE 2R IOSPRY BT Bt e GRS e it

(i.e., "n") by dividing the total weight-average nol ecul ar wei ght of
the poI JO068] by t NEitodspastitoar giveei ‘gﬂcr-miubﬂmlme@ch wgterroplobie polymer (e.g.,

[0071] 1S poI i | |

non- i i fbgeRPEY” IO BB En b Bt R o BRRE S B soluvte
consi deaﬁﬂadmpzpﬁdmahhbdtghlptefembiy lae:ntyf(eth:ylate @jcbepa watas saahlapagmen fohuse
use of }lhe subst ance al one 1 Ber sub r?%ia 1 anlac ve
noent) fHcEgHnE A grenPEro e P BR R e e b e B e BT RSN
pat i ent Jal@utsaetdhss apolydilythendidep'], atdtestpslygmopnaleyhtoet) (IBPGL), copolymers
clinician, e.g., a physician. Wth respect to non-i mrunogenicity, a



HO C112CH20( 042C1420) e- CH2CH2- OH wherein (m) typically ranges from
zero to about 4,000, preferably from about 20 to about 1, 000.

[0073] The \ahaygoRgly™er . al pha-, onega- di hydr oxyl pol y(epp
gl ycol ), can (g'e represented in brief formas HO PEG CH \A;‘l)g?feh%?/ozmz:

understood that the -PEG synbol can rePresent the foll ow ng
structural unit:

- CH2CH20- (CH2CH20) ", , - CH2CH2- where () is as defined as above. WO
2008/ 082613PCT/ US2007/ 026425 - 18 - [06074] Anot her type of free or

nonbound PEG useful in the present inventi met hoxy- PEG CH, or
nPEG i noftsthydane glysohgmd erprylieac E@P?ﬁaﬁﬁg’cll@etﬁ?&(?%ﬁsﬁ \9%1@ i nert met hoxy

gr oup, Botdod of
TPEG | g*@eﬁfpge? o &, p$l?(h%ﬂ3ﬂ§alkﬁm@thﬁ.&?faﬁl¥dé , pBlyORRirox ARy [Biektaciylit®),
?;8705 %ftﬂimhﬂdﬁmm{g -hyd@mg @), mkyé‘rr@yl(d}?pyoi) golyphasehazene pelyaEBEne,

t ch I r
e LR e
For exapgiler REG Ehaimdamﬁndrh@psbmwc,ttupdympn hgrgaoR blog polymer, and random

block polymer of any of the foregoing. In addition, a water-soluble polymer can be linear, but
can also be in other forms (e.g., branched, forked, and the like) as will be described in further
detail below. In the context of being present within an overall structure, a water-soluble polymer

has from 1 to about 300 termini.

{0066) In instances where the polymeric reagent comprises two or more water-soluble
polymers, each water-soluble polymer in the overall structure can be the same or different. It is
preferred, however, that all water-soluble polymers in the overall structure are of the same type.
For example, it is preferred that all water-soluble polymers within a given structure are

poly(ethylene glycol) polymers.

[6067] Although the weight-average molecular weight of any individual water-soluble
polymer can vary, the weight average molecular weight of any given water-soluble polymer will
typically be in the following range: 100 Daltons to about 150,000 Daltons. Exemplary ranges,
however, include weight-average molecular weights in the following ranges: in the range of from
about 880 Daltons to about 5,000 Daltons; in the range of greater than 5,000 Daltons to about
100,000 Daltons; in the range of from about 6,000 Daltons to about 90,000 Daltons; in the range
of from about 10,000 Daltons to about 85,000 Daltons; in the range of greater than 10,000
Daltons to about 85,000 Daltons; in the range of from about 20,000 Daltons to about 85,000
Daltons; in the range of from about 53,000 Daltons to about 85,000 Daltons; in the range of from
about 25,000 Daltons to about 120,000 Daltons; in the range of from about 29,000 Daltons to
about 120,000 Daltons; in the range of from about 35,000 Daltons to about 120,000 Daltons; in
the range of about 880 Daltons to about 60,000 Daltons; in the range of about 440 Daltons to
about 40,000 Daltons; in the range of about 440 Daltons to about 30,000 Daltons; and in the
range of from about 40,000 Daltons to about 120,000 Daltons. For any given water-soluble

polymer, PEGs having a molecular weight in one or more of these ranges are preferred.



PO Y6- Q wher ei n: pol ya and pol yb are PEG backbones (either the
sane or different), such as nethoxy poly(ethylene glycol); It is a
nonr eact i such as H, nethyl or a PEG backbon P
and Q ar eﬁ%%@%ﬁ%e | i nkages. In a preferred enbodi n%ﬁ?%gghﬁmz&b
branched PEG pol yner is methoxy pol y(ethylene glycol) disubstituted

| ysine. [0076]In addition, the PEG can conprise a forked PEG An
exanple of a free or nonbound forked PEG is represented by the
following fornmula: PEG X-CH wherein=1&-is a spacer noiety and each Z
is an activated termnal group linked to CH by a chain of atons of
defi ned[doesigt h. Trxemplan weig}ﬁt-eazbmag@rrdo!enidhmgeigfttefqztﬁamer‘rswh@le pploegss to

the branchi,ng ¢ ato atet
conpri S&C&F%?boélggdﬁaémnﬁnkgﬁ ﬁﬁgaﬁg ns, ebIOH 0d aglﬁoﬁ%%&e{g? EQDC nSpabout 440
am de cDaitdis, Bk SO0 Maltom, hlﬁumsﬁmdﬂBﬂemf;, aleS.’iOE’ﬁXaHﬁﬁs ﬁ&mut’ﬁiﬂ%ﬂtoﬁ&ﬁbout 800

di scl os vari ous ed PEG t Ur es ,capah esent
i nvent i g)ﬁl tons a§o t(?@?%#‘ﬂ'és st Bhw&écfo%%?o@fol Oe[%%gogs 65?1"(52?10@8%@%0

nol eClﬁl gbdalay EﬂlﬂDﬂﬁﬁnlﬁlteﬂbM@t zgso:ptmﬁmnﬁ WBdut 3$0C H)ﬁbc?sydhoumm Baﬂtdny,fabout
attache aonte en the P t her than end o e
BEC cha 00 SAtbrsciawrSodumens abat 6 900 Baliisptont o 30 eatns Wad ool

di r ect | yapéns! dbo@UO00DARAS %BOL{WISQO PDaltons kborss, asn Bhlkcﬁ:y,l A6t GYIOOURsltons, .
10078] I n addition to the above-described. for

narer T L B GO0y o8r. apeit AR gUs DR vy 3100t gy Raltonn agt 45 BE0 Brless, bgut

W th ongq 8o Bmfo%s %ah 181000 BlaB&E2MM Rt 1 6, ojdoamns @bmemod) mmsns about
i ncl udi ngj8 éﬁlt’ @@e above descri bed EG can
S,

be prepa pietrl 91000 Pales, ahout OQS]d?%}WE?: aP?ﬁﬁzéPgBéﬁcb]se@P“tto

hydr ol Y5 §g0 ﬁ?lto%?%ﬂ@ut%@lO@WDahgﬂsSaﬁ&lfiﬁ?bO(}%zﬁtoﬁ@%H&Jtao 000 DaRAARBUOT
the pol yner into fragnehts of |ower nolecul ar weight: -PEG 002- PEG

+1120 3.‘1,@0(1 DE@H@@@HJLéO}Q@J Pattpns, about 55,000 Daltons, about 60,000 Daltons, about
65,000 Daltons, about 70,000 Daitons, and about 75,000 Daltons. Branched versions of the

water-soluble polymer (e.g., a branched 40,000 Dalton water-soluble polymer comprised of two
20,000 Dalton polymers) having a total weight average molecular weight of any of the foregoing

can also be used.

[0069] The polymeric reagent used to prepare the conjugate will comprise at least one
water-soluble polymer having a total size in the range suited for the desired rate of release of the
conjugate formed therefrom. For example, a conjugate having a relatively long release rate can
be prepared from a polymeric reagent having a size suited for (a) extended circulation prior to
release of the active agent from the conjugate, and (b) moderately rapid in vivo clearance of the
species liberated from the conjugate upon relase from the conjugate. Likewise, when the
conjugate has a relatively fast release rate, then the polymeric reagent would typically have a

lower molecular weight.

[0070] When a PEG is used as the water-soluble polymer(s) in the polymeric reagent, the
PEG typically comprises a number of (OCH2CH,) monomers [or (CH,CH;0) monomers,
depending on how the PEG is defined]. As used throughout the description, the number of
repeating units is identified by the subscript "»" in "(OCH,CH;),." Thus, the value of (n}
typically falls within one or more of the following ranges: from 2 to about 3400, from about 4 to

about 1500, from about 100 to about 2300, from about 100 to about 2270, from about 136 to



100791 . OQher hydrolytically degradabl e |inkages, useful as a
degradabl e Iinkage within a pol yner backbone, include carbonate

| i nkages; Ww@bfeodispkages resulting, for exanple, from peagikbdafoRizsan
am ne and an al dehyde (see, e.g., Quchi etal. (1997) Polymer
Preprints 38(1):582-3); phosphate ester |inkages forned, for exanple,
by reacting an al cohol with a phosphate group; hydrazone |inkages
which are typically formed by reaction, of a hydrazide and an

al dehyde; acetal |inkages that are typically fornmed by reaction

bet ween an al dehy e and an@g?coh

ORIy LAk 2 Aﬁ%ﬁw‘é@ﬁt ot JBY R B30 13p6 0

am de | jHakegss, o mRst 58 mb&mmm GroRtgbous4D. to afut a7B0e fidmaiboat 79@ lkey mer
such as PEG, and a car box grou ‘of anot her G ch c{.llg eth
%glag gO ‘gﬂo and fr

li nkag egbopid7aR.dTam abavt e it - gro§1 aboyt H2 o Sm about 1,200
ter m naly. bR B0 2FE: MY FHRn ?Bg’nﬁr %1@3 ﬁx@ Wecu@ﬁﬂ%igﬁﬁs ks Gieis pbseibread

by an amine group, e.g an end ymer such as PEG and

i car boxgdtergingiihe Wimber pfersp(ra@eg upiffli-g | g "l)%‘é‘l"@ﬁ’cgi thetors! eighbaverage My

for ex ﬁ{@rﬁiblE&M%é@ght@fﬂ @itingMor@A@r.0f a pol ymer,
and a agp%ﬁt&)fa)e gr oug of an drl gonucl egﬁpdemtg100801lt i s under st ood

by thos&, ?{] or di LY v - édluﬂlé‘pél?ﬁeﬁﬂypﬁdﬁﬁff bfob@n%&bf@ﬁmnﬁﬁ%mh@amc

gl ycol) "or 'PEG represents or Includes t he ove forns {? 8

[ 0081] Tnb@eesoectmupmmgptlbwitx,lasulwtatnﬁ@lsa%m%qq bigcoatrgtils & thebgnetigjal effects

f o ego! Modh a0 ARNGELAL 0GR AL ATLIRHL! YbsBhE! 030 BR cRLATTRT S
means exhaustive and I's nere lustrative, and that al

poI yrrer canecioe mltalleurigamstwg (¢ meactqnuaistratloeso &l patient) 98 eAgs FaY é@léterwtmffects

cont enpl at e £l efn I f8ES

bot h toasaevﬁ@?%@g §§§r§°'\a}\él & %sp h?fg?glabem ré%% t(\)/\g@e*r*msl%}o%gﬁlw%% Sg%r

that has cbﬁsedtraitrtoaemenlmbgﬁnmﬁum tinmﬂumtgnce Ih!ee povitleiatiyr gestanteini on

of a water - are I I, t i C

r eagent °°“Sﬁ°t'°f‘8" lﬁ’ﬁ’é’%(,got}g s dSESoF f I%glécr?aaﬁ la["% e e9 n¥e %s tH@fo?ﬁEtYJ}ile

descri bestibodiky)werif m imeage mé@ons[e(bﬂﬁﬂ]i%é, thal rsccthl maﬂon@n@ opt d@fﬂmtnhelmlcall)’

| d f h
fgngf}?g'ﬂf r@q,ggrg@gggfglage\g#ua&gangh cﬁlél?cgaw b w&lgﬁ geel%?rgd h@& g,'n ”a'cf. a

agent t qafepEdiuide palaas dbiceibéd hdteigas wsll amwygatesaﬁdnamagntsmn& dgeolyTiees
invention is not limted with respect to the specific functional
gr oup sSfelb&ﬁama%t‘bt‘%@df’\?ﬁd'f’f'B'ﬂ%e"bchup is capable of reacting with an

2 car balPk | i nages R AR bl PUmEbPURAEG P IE Rall UL A

W th anegivioh@hr®uPg@lipan active agent include those functional
groups selected fromthe group consisting of active carbonates such
as Nsuccini mdyl, 1-benz rbgnat e hal i des
(such as carbonate chlori elcglrzﬁghg%r(ghﬁat Bronzi(%g @Qphenol ates (such
as p-nitrophenolate) and so forth. Al so, as a special case, if the
active agentn (i) tapiedllyabhges fotheetchie aheutih80 e fiablyrfoum akawh 9@ i ahgut a9
an isocyanate or isothi ocyanate group, then the functional group of
the pol cre IRfe ML e A8ih &}6 {H9Rn@ EIyE M8 TN be
corrponex@%]prow gg%gg?‘g a)gg i eglE:ar a%a iny )ﬁiﬁa%ﬁhﬁo %y% A | ary
pol yner irepresesciereintbsiefiiorh ap &i- BEG@BMSE%H!S vndqrsi@qdiéﬁ toretP SY'I“ ol epRs ¢
be renetither eochernlstry is not specifically shown
in any f%”r“ﬁ‘u‘?t%éeftc?now'tr'\éﬁéc{mgl?%fs ('twhet her for a polymeric reagent,
conjugate, or any other fornula or structure (): t he provi ded formul ae
and structures contenpl at e #§3LRHeRdRtbOH)s-ClL el | as conpositions
conprising mxtures of each enantiomer in equal anbunts (i.e., a

racem c Jm.xt H’qu ARGRNRAEBLe. anDunt s. [ 0084] An exenpl ary pol ymeric
r eagent has the ?ol loWng structure: POLY1-X1 ila



\RLI C(FG Rz 2/ | Relb POLY-X2 21 wherein: POLY' is a first
wat er - sol ubl e polynmer; POLY2 is a second water-soluble polyner, Xi is

a first spagefsPLERLY; X2 is a second spacer noiety; H@C’rﬁé}sﬂ}ﬁmzmza
i oni zabl e hydrogen atom Rl is Hor an organic radieal; R2 is H or an

organic radical; (a) is either zero or one; (h) is ei ther zero or
one;
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[0074]} Another type of free or nonbound PEG useful in the present invention is
methoxy-PEG-OH, or mPEG in brief, in which one terminus is the relatively inert methoxy

group, while the other terminus is a hydroxyl group. The structure of mPEG is given below.
CH30-CH;CH>0-(CH,CH;,0)-CH2CH;-
where (m") is as described above.

[0075] Multi-armed or branched PEG molecules, such as those described in U.S. Patent
No. 5,932,462, can also be used as the PEG polymer. For example, PEG can have the structure:

pofya—'ﬁ'
Ru___cl_
poly,—@Q

wherein:

poly, and poly, are PEG backbones (either the same or different), such as methoxy
poly(ethylene glycol);

R" is a nonreactive moiety, such as H, methyl or a PEG backbone; and

P and Q are nonreactive linkages. In a preferred embodiment, the branched PEG polymer

is methoxy poly(ethylene glycol) disubstituted lysine.

[0076] In addition, the PEG can comprise a forked PEG. An example of a free or
nonbound forked PEG is represented by the following formula:
Z
/
PEG-X-C-H
\
zZ

wherein: X is a spacer moiety and each Z-is an activated terminal group linked to CH by a chain
of atoms of defined length. The chain of atoms linking the Z functional groups to the branching
carbon atom serve as a tethering group and may comprise, for example, alkyl chains, ether
chains, ester chains, amide chains and combinations thereof. U.S. Patent No. 6,362,254,

discloses various forked PEG structures capable of use in the present invention.



Rd, when present, is a first electron altering group; Re2, when
present, is a second electron altering group; and (FU) is a
functional group capable of reacting with an am no group of an active
agent to forma rel easabl e |inkage, such as a carbamate |inkage.
100851Exenpl ary polyneric reagents fall within the follow ng

formul ae: WO 2008/ 082613PCT/ US2007/ 026425 wherein, in each instance:
(FG is a functional group capable &% reacti ng with an am no group of
an active agent to forma rel easable |inkage, such as a carbamate

| i nkagggo7iRl is I—Twpmmeaummy amdirisah perginnt PR3 mglebhlo having roaddise goups,

radlcal 08 |II s h
struct ¥ asﬁfg%?fi\f’fva;ﬁﬁg' ﬁwﬁ%@w l%&%ﬁ%ﬁﬁéfwﬁr%}fﬂﬁpﬁ ﬁlal and
(FG i ?E@sch&hem@paidﬁmdeéme?r oupeehn Be kttdchedtofthe BEG dirml’ymomrmigherspmr
group; and Re2 is a_second electron altering group. [0087]Still other
exenpl YEHEHHAS P ElYIERGEIE: f al | W|th| n the follow ng structures WO
2008/ 082613PCT/ US2007/ 026425

[0078] In-addition to the above-described forms of PEG, each water-soluble polymer in

the polymeric reagent can also be prepared with one or more weak or releasable linkages in the
polymer, including any of the above described polymers. For example PEG can be prepared
with ester linkages in the polymer that are subject to hydrolysis. As shown below, this

hydrolysis results in cleavage of the-polymer into fragments'of lower molecular weight:
-PEG-CO;-PEG-+ H0 —> -PEG-CO;H + HO-PEG- -

[6079] - . . Other hydfoiytically degradable linkages, useful as a degradablc linkage within a
polymer backbone, include carbonate linkages; imine linkages resulting, for example, from

| reaction of an amine and an aldehyde (see, e.g., Ouchi et al. (1997) Polymer Preprints '
38(1):582-3); phosphate_éster linkages formed, for example, by reacting an alcohol with a
phosphate group; hydrazone linkages which are typically formed by reaction ofa hydrazide and
an aldehyde; acetal linkages that are typically formed by reaction between an aldehyde and an
alcohal; ortho ester linkages that are, for example, formed by reaction between a formate and an
alcohol; amide linkages formed by an amine group, e.g., at an end of a polymer such as PEG,
and a carboxyl group of another PEG chain; urethane linkages formed from reaction of, e.g., a
PEG with a terminal isocyanate group and a PEG alcohél; peptide linkages formed by an amine
group, €.g., at an end of a polymer such as PEG, and a carboxyl group of a peptide; and
oligonucleotide linkages formed by, for example, a phosphoramidite group, e.g., at the end of a

polymer, and a 5° hydroxyl group of an oligonucleotide.

[0080] It is .undfl:rstood by those of ordinary skill in the art that the term poly(ethylene
glycol) or PEG represents or includes all the above forms of PEG.

10681] Those of ordinaty skill in the art will recognize that the foregoing discussion
conceming substantially water-soluble polymers is by no means exhaustive and is merely

- illustrative, and that all polymeric materials having the qualities-described-above are-
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0 CH30- ( CH20H20) n- CH2CH2-0 Qse _trOy0

CH30- (CH2CH20) n- CH2CH2-0 00 ", -, .- 0- CH2CH2- ( OCH2CH2) n- OCH3

20

contemplated. As used herein, the term “water-soluble polymer” refers both to a molecule as

_well as the residue of water-soluble polymer that has been attached to another moiety. The

following_déscription of a water-soluble polymer are applicable not only to the polymeric

reagent, but to the corresponding conjugates formed using the described polymeric reagents.

(6082} The functional group of the polymeric reagents used to form the conjugates

" described herein is a functiorial group capable of reacting with an amino group of an active agent

to form a releasable linkage, such as a carbamate linkage. The invention is not limited with

respect to the specific functional group so long as the functional group is capable of reacting with

_ an amiho group' of an active agent to form a releasable linkage, such as a carbamate liﬁkage

Exemplary functlonal groups capable of reacting w1th an amino group of an active agent include

those functional groups selected from the group consmtmg of active carbonates such as N~

~ succinimidyl, 1-bénzotriazolyl, imidazole, carbonate halides (such as carbonate chloride and

carbonate bromide), phenol.ates (such as p-nitrophenolate) and so forth. Also, as a special case,
if the active agent is available with the active amine group converted into an isocyanate or
fsothiocyanate group, then the functional group of the polymeric reagent can be hydroxyl as the

reaction of these cbmponénts provide a releasable carbamate linkage.

[0083] Exemplary polymeric reagents will now.be discussed in further detail. It must he
remeribered that while stereochemistry is not specifically shown in any formulae or structures
(whether for a poiymcnc reagent, conjugate, or any other formula or structure), the provided
formulae and structures contemplate both enantlomers, as well as compositions comprising

mixtures of each: enantiomer in equal amounts {i.e., a racemic mixtiire) and unequal amounts.

[0084] An exemplary polymeric reagent has the following structure:




CH30- ( CH2CH20) n- CH2CH2- 0 0 0; and WD 2008/ 082613PCT/ US2007/ 026425
- 24 - N | h NCH2CHz(OCH2CH2)".0CH3 O wherein, for each structure
and in each instance, (n) is independently an integer from4 to 1500.
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wherein:

POLY" is a first water-soluble polymer;
POLY? is a second water-soluble pnlymér;
X! is a first spacer moiety;
X2 is a second spacer moiety;
H, is an ionizable hydro gen atom,
. RlisHoran orgamc radical;
? is H or an organic radical
(a) is either zero or one;
(b) is ither zero or one‘;
R®, when present, is a first electron altering group;
R, when present, is a second electron altering gro'ﬁp; and
(FG) is a functional group capable of reacting with an amino group of an active agent to form a

. releasable linkage, such as acarbamate linkage.

{0085] Exemplaxy polymeric .reag'ents fall within the following formulae:

m—PEGO\/\N/u\/\)I\ O’O

G(R‘I (Rz)(FG)

g o

HN
—\—OPEG~m

,«\,o\)k O.O T,—OPEG -m

CIR"NRE)FG) | and

m-PEGO



[ 0088] The pol yneric reagents can be prepared in any nunber of ways.
Consequently, synthesis of the polyneric reagents is not limted to

t he speci W& 2d086d2pizque or approach used in their prepap@h@gmwmn@ub
[0089] I n one nethod for preparing a polyneric reagent useful in
preparing the conjugates described herein, the nethod conprises: (a)
provi ding an aromati c-containing noiety bearing a first attachnent
site, a second attachnent site and an_optional third attachnent site;
(b) reacting a functional group reage%% with the first attachment
site to result in the first attachnent site bearing a functional
group capable of rea i an am no group of an active agent and
result in a rel easalfI |nkage as a carbamate; and (c) reacting
a wat er-sol ubl e pol ynmer beari Nie gro p wth the second
attachnment site and, when pr e opt | third attachment site
toresult in (i) the second te b ng a water-sol uble

pol ymer through a spacer noiety and (ﬁye opt eped-hi rd
attachnment site, when present, bearlng 3 écond wat er - sol>ubl e pol yrer

through, g, Vﬁﬂ%ﬁ%ﬁcﬂét ob: (F ng iSPAB L émpaﬁlppf k&tﬁ%ﬁ\fiﬂ%’@d‘l iReEre6Lof

step Y ItTe1n ot t ances, iI's perforned re step (b).

[ 00901 Thuastive agmmosfomea msartm hrphagpa\aqhwg agagyamytgdinkegey %a@érh?r aﬂé)fgamc

reqU|red F?FQ‘JﬁZF%%“%B%&%qhq&h&g aromati c-containing noiety bearing
n

a first™ ite seco attachnment site and an optiona
third a ment t B%ﬁﬁ eparation, it
i's undeiésﬁsolgd t ha@uc’g}%\%l é‘f‘d?ngrﬁ’g mat Eﬁ%%rﬁs@ﬁéﬂ%ﬁ)ﬁjﬁtg?; n the
material (by, for exanple, synthesiziXgPPt¥'or obtaining it
comercially). An exenplary aroma cont ai ning noiety, for
illustrative purposes, is 9-hyd pt hy1- g1 7- di am nof | uorene, as
shown bel ow. WO 2008/082613PCTIU' 25 25 - [0091] This
aromati c-containing noiety, 9-hydrp -thy (f”dlaninofluorene, is
an exanpl e of an aromati c-contgad DI et ®2 havi ng t hree attachnent
sites: a hydroxyl group at the 9 p ion and am no groups at each of
the 2 and 7 positions. The aronmatic- ccpggbplng noi ety can be provided
in a base or salt form Wth respect to

9- hydr oxynet hyl- 2, 7-di am nof l uorene, it is possible to use the

di hydrochl ori de form Cther aromatic- contai ni ng noi eti es can be

pr ovi dedvheien aymnfmm‘ POBYAS B, MR aRﬂ/Phranp (F@tiasepreyionslndefnedeand R is

T A b b o AT
o P i g&%gﬁ%&% B sy s

site(s) he ar ¢one e, any art

approach for attaching a water-soluble polyner to one or nore
attachnment sites on the aromatic-containi ng nDkﬂ#meﬁnﬁhﬁoM§ed and
the method is not limted to the specifi
am ne-reactive PEG (such as an N suc
formed, for exanphs.chboidfa.oe . : r%%;xysucci ni m de and
CH3O CH2CH2- ( OCH2CH2) - OCH2 CH2- tf:llg—l? Wltho cycl ohexyl

carbodii mde (DCC) or diisopropyl car bodi i d DI C) as a condensing
agent and optionally in the presence of a b35€) can be reacted with
an am ne bearing aromatic-containi ng noi et S U GHFEHRB, (OCH,CHZ)-OCH;

9- hydr oxynet hy1- 2, 7- di am nof | uor ene. 1 one i nstances,
reaction of the water-sol ubl e pol N» nﬁ’a reactive group with

t he aromati c- cont aiticheH.orRdsetyn Sy | | possible attachnent
sites havi ng water-sol ubl e polynerHattac d ¢ereto. I n such
circunstances it is necessary to renove at %eakt one wat er - sol ubl e
pol ymer so that an attachnent site is nade available for reattion
with a functional group reagent. Thus, for exanple, reaction of the




WD 2008/ 082613PCT/ 1JS2007/ 026425 - 26 - two amine sites. Athird
hydroxyl site is thereby available for reaction wth a functional
group reageotoospfesi] The final step is reacting a reactcyassiot/ezsofs
the aromatic-containing noiety with a functional group reagent. A
preferred approach is to react the hydroxyl -containing

9- hydr oxynet hyl - 2, 7-di am nof | uorene bearing two water-sol ubl e

pol ymers, one at each of the two amngysites with triphosgene

foll owed by treatnent with N hydroxysuccininmde. In this way, a
functional group capable of reacting with an an1n00gnpuﬂo©£0@noagtlve
agent to forma rel asabl e |inkage, such as a &tal anate i nkage (in
this case, an "activated carbonate") is far on t he

hydr oxyl - contai ning reactive site. [00& matter which approach is
used, the steps of s nthet| method take pl ace in an appropriate

sol vent PG EROsHET éﬁkPVﬁm e artoc det er ni ne whet her any
specific solvent is appro rlate flor anyogf reactlon Typi cal |y,
however, the solvent is preferably a nonp%l%r solvent or a polar ;
aprotic solvent. Nonlimting exanples of nonpolar solvents include
benzene, xyl ene, dioxane, tetrahydrofuran (THF), t-butyl al cohol and
tol uene. Particularly preferre% nonpol ar sol vents include tol uene,
xyl ene, d|ox@h@“”%QWWemM%¥8fa?5nh and t-butyl al cohol. Exenplary

pol ar aprotic solvents include, iu,‘m f?¥¥T£Jn1t6@Hkg(o D -0CH,
(di met hyl sul f oxi de), HWPA ;géxa”- hyl ghoSphofja de)

(di met hyl f or mam de), DVA (d| acet am de), NNP

(N-net hyl pyrrolidi none). e prepared, the polyneric reagents
can be isolated. Known nethods can be used to isolate the polyneric
reagent, but it is particularly preferred to use chronmat ography,
e.g., size exclusion chromatography. Alternately or in addition, the
met hod i ncludes the step of purifying the polyneric reagent once it
is formed. Again, standard art u%%iL;gijon met hods can be used
to purify the polyneric reage DR benteagRHs, aHe
senS|tlve‘¥€“ﬁHW§¥dW€H%hd oxygen and arke |deaIMy stored under an

i nert atnosphere, such as u €5 gon or under nitrogen, and at | ow
tenperature. In this way, QEESnt'aIIy degradati ve processes
associated wth, for exanpl ‘ht%nspherlc oxygen, are reduced or .
avoided entirely. In sone cases, to avoi d oxi dati ve degradati on,
anti oxi dants, such as butylate )yl tol uene (BHT), can be added

to the pol e -é AZHL-bb@B, ider] S
preferré:(d%c%/gE % Cﬁ%g ; cf nnlptaizﬂassoc?ated)mnt% the WO
2008/082613PCT/U82007/026 - storage conditions to reduce
potentially damagi ng react ociated with water, e.g.,

hydrol ysis of the active eS Nbreover it is preferred to keep the

storage conditions dark in ord-

processes that ¢ A\vQlN6, ¢H,G0E ’
i ncl ude one or nore of the. foII‘. al»
another dry inert gas; storage ar~peaperatyrelBEoWEbdit™- 15 C
storage in the absence of 1iQ @hd storafje with a suitable amount
(e.g., about 50 to about 50 aﬁgs per mllion) of an antloxhgpnt
such as BHT. [0098] The above-described pol ymeric reagents are usef ul
for conjugation to biologically

to prevent certain degradative
s, preferred storage conditions
~, stogage under dry argon or



active agents. For exanple, an am no group (e.g., primary amne) on
an active agent will react with the functional group capable of
reacti ng wvobooans2am no group of an active agent to forrcaussheesal e,
such as a carbamate |inkage. [0099] Exenpl ary conjugates have the

foll owi ng structure: wherein: POLY' is a first water-soluble

pol ymer; POLY2 is a second water-soluble polyner; X1 is a first
spacer noiety; X2 is a second spacer_%)i ety; Hc, is an ionizable
hydrogen atom Rl is Hor an organic fadical; R2 is Hor an organic
radical; (a) is either zero or one; (b) is either zero or one; R,

when present, is a first electro aIgeriqu g;
T
\\"\"N

/0 o

|\ﬂ—-crt,cﬁz(ccuzca,),,-ocna
°©

wherein, for each structure and in each instance, (n) is independently an integer from 4 to 1500.
[0088] The polymeric reagents can be prepared in any number of ways. Consequently,

synthesis of the polymeric reagents is not limited to the specific technique or approach used in

their preparation.

[0089] In one method for preparing a polymeric reagent useful in preparing the
conjugates described herein, the method comprises: (a} providing an aromatic-containing moiety
bearing a first attachment site, a second attachment site and an optional third attachment sife; (b)
reacting a functional group reagent with the first attachment site to result in the first attachment
site bearing a functional group capable of reacting with an amino group of an active agent and
result in a releasable linkage, such as a carbamate; and (¢} reacting a water-soluble polymer
bearing a reactive group with the second attachment site and, when present, the optional third
attachment site to result in (i) the second attachment site bearing a water-soluble polymer
through a spacer moiety and (ii) the optional third attachment site, when present, bearing a
second water-soluble polymer through a spacer moiety. In some instances, (b) is performed

before step (¢) while in other instances, (c} is performed before step (b).

[0090] Thus, in this method for preparing a polymeric reagent, a required step is (a)
providing an aromatic-containing moiety bearing a first atfachment site, a second attachment site
and an optional third attachment site. In the context of a synthetic preparation, it is understood
that "providing" a material means to obtain the material (by, for example, synthesizing it or
obtaining it commercially). An exemplary aromatic-containing moiety, for illustrative purposes,

is 9-hydroxymethyl-2,7-diaminofluorene, as shown below.

ol LS D

HO



WD 2008/ 082613PCT/ US2007/ 026425 -28 - 1V2, when present, is a second
electron altering group; Yl is O or S Y2is O or S and FO9 is a
resi due ofw@pooaas2ee- contai ning Factor | X noiety. [0100pEx@sploatisszs
conj ugates include those of the follow ng fornul ae:

0- CH2CH2- (OCH2CH2) n- OCH3 00 CH30- ( CH2CH20) n- CH2CH2-0.,,,,-., WO
2008/ 082613PCT/ 1JS2007/ 026425 NO | LNN- CH2C142(00(12CH2),, - 00H3 ()
wherein, for each structure and in each instance, (n) is

i ndependently an integer from4 to 1569,

( Ly , and F9 is a residue of an
am ne-contai ning Factor | X noiety. . ..
[0091] This aromatic-containing moiety, 9-hydroxymethyl-2,7-diaminofluorene, is an

example of an aromatic-containing moiety having three attachment sites: a hydroxyl group at the
9 position and amino groups at each of the 2 and 7 positions. The aromatic-containing moiety

can be provided in a base or salt form. With respect to 9-hydroxymethyl-2,7-diaminofluorene, it
is possible to use the dihydrochloride form. Other aromatic-containing moieties can be provided

via synthetic preparation and/or purchase from a commercial supplier.

[0092] Having provided the aromatic-containing moiety, another step in the method
broadly includes the step of reacting a water-soluble polymer bearing a reactive group with the
attachment site(s) on the aromatic-containing moiety. Here, any art-known approach for
attaching a water-soluble polymer to one or more attachment sites on the aromatic-containing
moiety can be used and the method is not limited to the specific approach. For example, an
amine-reactive PEG (such as an N-succinimidy! ester-terminated mPEG, formed, for example,
from the reaction of N-hydroxysuccinimide and CH;0-CH,CH;-(OCH,CH,)-OCH,CH>-
OCH,COOH with dicyclohexy! carbodiimide (DCC) or diisopropyl carbodiimide (DIC)as a
condensing agent and optionally in the presence of a base) can be reacted with an amine bearing

aromatic-containing moiety such as 9-hydroxymethy!-2,7-diaminofluorene.

[0093] In some instances, reaction of the water-soluble polymer bearing a reactive group
with the aromatic-containing moiety will result in all possible attachment sites having
water-soluble polymer attached thereto. In such circumstances it is necessary to remove at least

~ one water-soluble polymer so that an attachment site is made available for reaction with a
functional group reagent. Thus, for example, reaction of the N-succinimidyl ester-terminated
mPEG discussed in the previous paragraph with 9-hydroxymethyl-2,7-diaminofluorene results in
a mixture comprising (a) a species bearing two water-soluble polymers, one at each of the two
amine sites, and (b) a species bearing three water-soluble polymers, one at each of the two amine
sites, and one at the hydroxyl site. Here, it is possible to remove and collect higher molecular
weight species by using size-exclusion chromatography. In addition it is possible to treat the
mixture to high pH [treating, for example, the mixture to lithium hydroxide (LiOH), sodium
hydroxide (NaOH), potassium hydroxide (KOH)], followed by ion-exchange chromatography
(IEC). In either case, the result is a composition containing mostly

9-hydroxymethy!-2,7-diaminofluorene bearing two water-soluble polymers, one at each of the



0101] The biologically active agent to which a polyneric reagent as
descri bed herein can be conjugated, is an am ne-contai ni ng

bi ol ogi cakjy2aghd2ye agent. Typically, the biol ogicallypagigkie7egent
will be a macronol ecul e, such as a pol ypeptide, having a nol ecul ar
wei ght greater than about 3,500 Daltons. Pharnmacol ogically active

pol ypeptides represent a preferred type of biologically active agent.
It should be understood that for purposes of the present discussion,
the term "pol ypeptide" will be generi%ﬂs‘f or ol igopeptides and
proteins. Wth regard to pol ypeptides, the amne to which the

pol ynertive amiregites: A thing) hydroxyl sitais therebyavaHabiafor sgagtion ity p fuggtional group
am ne- cont.ai ni ng side chain of an amno acid (such as lysine) within
t he polypeptide. WD 2008/ 082613PCT/ US2007/ 026425 - 30 - [0102] The

| nvent| @6’94?' SO PRRVEAESteh N refetifB b RO RS sifR o8 AR akdMhtid-coRRInitEAhSiety with a
conprising'the step of contacting a polyneric reagent wth a

bi ol ogi fuadtiopalgrauipveaganfe ik pigfedesd amﬁ‘ﬂ%ﬁgt"i rigacsihe hugpeytenREing a

coval e : ' ' i
agent . SRR ARG ROR ROl A Ll oL S e e
at an etwyoianbiesiteawitriiphpsgenhiollowpé by treasmenavitid-hydraxysuppeimidss krtbisps
suitable for. reacti i tht i : S.
For - oxaiph & il bRl sie ol sl GRAAYE BRBURAPLCM e PRALORIARE
agent aielasabilirknge, aichas afcahbmatt linkdge (jnchiy pesei an "retivgted carhorate/e isdgemad) |
1.5:1, 2: h3' 1, ,4: Jt . 51 a gzelsi e8: 1, or 10:1. The conjugation

reacti offl & NHrPERIBE FACHEE Gt i | substantially no furt her

conj ugapt.i OCCULS, ich. can e R j ' i
the progPeds o Merd L SR IBaUERt Rie R iR Mo L ik
be noni ipprapeiate yolwtrtth Onawf orginatyi drilbinshé aroeantdeermina sthethar anyxspesiftc solvent

various, tinme points and analyzi 1 eacti j - or -
VALD: - JieRPrEeiee Bt anr Bt Pe bR TR ARRGH, PPyl frcflab R Pndriden
Once a @lwhesy gofar epratbedvantt Notlasitieg exanglds € nanpolan soleéntcinplpdgleneene,

formed or the anount of uncopj ugated pol r mai ni n the reaction
i s assuftre goreedehv e ‘?ra'ﬁ'{/][ld*@a"rt?wl ”fcﬁ’éﬁ%%jgoﬁ‘éegf '%‘rr]lg‘irutlaaé@tﬁr%fgna?&akes
ﬁnyWher ﬁ‘orﬂcpbﬁf%dlﬂeﬂtﬁtiﬁﬁudeqlol%%ﬁﬁbndjd Aok sne( @irghydrdfiiram and wbotyt &lsood 24
ours or nore). The resultin roduct m xture, is ra .. dut. . not
necessaF¥qmplary aplat 3pEetia 91 ERTs g’FE‘{dﬁ’ R arediok @@5"‘1’ t@a]a&{ﬁﬁsénﬁah% ﬁ}'ﬁ%’%‘?%’d

r eact anyRipsL(hBxameRHAPHSpIRBRMEY), DVIRGin Byl forhiide) DMLY ddiedthypecthaRls),
and free or unreact ed,(ﬁgql yner. The resulting conjugates can then be
f ur t her NMPAMamethy lpyee)idiagsyy anal ytical nethods such as MALDI,
capillary el ectrophoresis, gel electrophoresjs, and/or

chr omat B§P&phy . B BlepRes tg%@‘ﬂlé‘@?“‘i I5a BTS)fﬁ%t’q ’é%lﬁeae%ﬁ&‘éﬂf“etmds can be
conj ugaLy ¢o LG G YR RS e£RAL, BA iPY phiticAehly prebedidiise sMoatagraphy, e.g.,
di fferent conjugated species. Alternatively, and gﬁore refﬁéably for
| over nokewEiusion giogRtostaphy. Alirraatelyon ihaddiion: thomreiiof Grslided e SteBf e
prefer apllerf ﬂn%% ﬁomri%@%ntmcglt liOfthd 0 NSgairh) hiyd¥ed &rt-kidien PUrDREGIn

mi xture' can Be purified to obtain the distribution of water-sol uble
pol ymrer methgdegan de pead to purifydhepplymeriqgagedkanpl e, the product mi xture
can be purified to obtain an average of anywhere fromone to fi Ye
PEGs pef003Z} i ve ddemplyperig reageiss Ji5&ptsite jo Myt pxugsy angpare ideally
purifi C?tro}e?rﬁ @l ah hﬁrtfa!nﬂ@%ph%@,ryuk'lg%tlﬁld&eﬁ@;d &rﬁnﬂér%titi’lfg]%n,vﬂnh lat WeRSAFerstDRN
a nunber of factors, 1nclu ing, for exanple, the nolecular weight of
t he pol ymibis verypbassraidlly demsadative proedsaas asworiaied widefor exantide. @EReSPRYICRIEEHYy
regi nen, a j ctj M1y (WYY, hAeRD, &tiokagnts,
i vi b ok 5 AERE Rz a5 o sl YR BisIREBLAEE. Shigh s

[ 0104] | budiies butgkited hpdiouglatwene (B Tigeadibt pdded te thawbyogria reagenit gHesOcan
be isol at ed using..qgel. filtrati .chr. . b Sei gel
11 tr at FSReEnT oA g sy R SR AT, A SR mo R s Rid g

ography I's use ctionate erently nunbered



[ 0106] Separation of positional isomers is carried out by reverse
phase chromat ography using a reverse phase-high performance |iquid
chr omat ogrvepbyspsdeisHPLC) Cl 8 col utm ( Amer sham Bi osci enees/uszocxyxdans)
or by ion exchange chronat ography using an ion exchange columm, e.g.,
a SepharoseTM i on exchange colum avail abl e from Amer sham

Bi osci ences. Either WD 2008/ 082613PCT/ US2007/ 026425 -32 - approach
can be used to separate pol yner-acti Ve, agent isoners having the sane
mol ecul ar wei ght (positional isomers)” ' [0107]Wth respect to the
Factor | X noi et%i, t he Factor lﬁ ﬁoi et‘é%useful f or. tt%]e.ﬁr esent

i nvent i YRrapHRANEaLs A UsE BRIETHR!Y RATAGRE CATHONS AROYRY I N Parf hough
not nNecprRsydid of thd:@tisasRerd predvenfit inpicferiet Y9 keap thvastdrug, cohditiems dagcinor
| X. [0108] As previously stated, the term"™ E,ai,t‘?rﬁlj X noi eté&" shal |

i ncl udeOrFdO REYEH AN HesreddVHPToBTsses ha YHYPIYG Ao i N4S RREPTECLOTRES t he

Factor lefdiiRhehYiuliObleWinitte af tha edNdBiMe: btorage Uiiee rys@fdiiran@btrdipinert| t
i s understood, however, that when the Factor | X noi et¥ Js attached to

a nonpefsi HerasewiternesasirahPedows abautels, "G parags My the atssngesit ight: and Sé‘?rf‘%fh‘fi#y
al tered, guﬁblfeqmwa (DEESENE 80 &f abBRHS 00/pa PSR nfilhéa) 6iMih ahGAIddant s el BHAU
with linkage to the polyner (or spacer npiety that is attached to the

pol yner jogoff t en, 1iRbBovaldeSiHbed plyieieftagdtsMrdhisehill @orfdsiugitiohXo Bidgicylly
attached to another nolecule is referred to a "residue" of the llllzactor

| X noi easfive pEentoFrhexample; af amigo@Rupt(§-Se RRMBY JHRS) PR AN £FBh 28R ey react
non-recabi i ' i aR Bélive Rgert BVRRh 20N
i's not %&k{}e %tlgﬁ%l%ﬁgl%rcg%agﬁc{j%%ﬁg%gﬂl ?’gﬂ?m?%g g)ztor I X grr%i ety can
be deri wisdsdoleppnchamaparbonsetiskage. from ani mal sources. [0110] The
Factor | X noiety can be derived non-reconbinantly. For exanple, the
Fact or [0R9%bi et y Examprlbey otyiugetee BaveitnioHrwing SHestitded sources. In
particul ar, Factor I X can be fractionated from human plasma using
preci pitation and centrifugatjon techniques known to those of
ordinary skill in the B ™ Ske, —fqrlrettanpl e, W ckerhauser (1976)
Transfusion 16(4):345-350 and § i 1976) Transfusion
16(6):616-626. Factor | X can aRNso from human
granul ocytes. See Szm t koski et| al trel ogi a (Budap.)
11(1-2):177-187. [0111] The Fact I'¥, ol ety can be derived from
“%ﬁ,

reconbi nant net hods. For exa he o®NA coding for native Factor
I X, which is a Factor |X npie Haez een isol ated, characterized,
and cloned into expresBPofrv&ttors. See, e.g., Choo etal. (1982)
"Ml ecul ar doning of the Gene for Human Anti-henophilic Factor X"
Nat ur e, “Mgrlein_zggz 178-180, and Kurachi et al. (1982) "lIsolation and
Characteritzation of a cDNA Coding for Human Factor |IX " Proc. Natl.
Acad. Sci. WGLA is afobt wal@:soBbBIpohaner; ‘

POLY? is a second water-soluble polymer;
X! is a first spacer moiety;

X? is a second spacer moiety;

Hg is an ionizable hydrogen atom;

R'is H or an organic radical;

R?is H or an organic radical;

(a) is either zero or one;

{(b) is either zero or one;

R®!, when present, is a first electron altering group;



WD 2008/ 082613PCT1US2007/ 026425 - 33 - [0112] Once expressed, native
Factor I X is a single chain glycoprotein of about 55,000 Daltons. It
can structwm 2108982688 consi dered as having four domai ns: PChISE0AN0425
gama car boxygl utamate-rich domain; the EG-1ike regions; the
activation peptide; and the active site. [0113]Wth respect to the
Factor |X npieties noieties, biologically active fragments, deletion
variants, substitution variants or adgjtion variants of any of the
foregoing that maintain at |east sorre degree of the desired Factor DC

activity can.al so be us ct i ve agent can advant ageously
be nodi fi edq)t %%Pﬁﬁeé‘ 6’?1%348? ‘#‘3% rOB HYeR? d’gr esi dues such as, for

exanpl e, |ysilneQ oes§t eine and/or arginine, in order to provide facile
attachment qf, the polymer to an atomw thin the side chain of the
ani no aci d. et r?irs for addi ng am no acid residues are well known

to those of porgi Reidue fdnl dmihdicddigniag Factiidikanege is made to J. March,
Advanced Organl ¢ Chem stry: Reactions Mechani sns and Structure, 4th

Ed. (Ne -l nterscienc 92 0 T ac i ve agent can
be obta fro\r/n\'lE 3‘3’(?8?#“5%85 @@H?%‘Z‘gse)%*{ H&%‘!‘?ﬂ c’""I'l' {€tor VIl can
be fractionated from human plasma using precipitation and
centrifugation techni ques known to those ofo orffi*fdr§FHSRaPE i n t he
art. See, for exanple, W ckerhauser (19 'y ansfusion 16(4):345-350
and Slichter etal. (1976) Transfausiforn 6) : 616-626. Factor VIII can
al so0 be i sol at ed St GrFHTES |05 s. See Szmitkoski etal. (1977)
Haerat ol ogi a (Budap.) 11(1-2):177" 187 « fn addition, the active
agent can al so be obtained fromreconbi nanb nethods. Briefly,

reconbi nant met hods invol ve constructing the nﬁgj & (g B8k degncodi ng
the desired pol ypeptide or fragnment, cloron e nacl el & acid into an
expression vector, transformng a host (e nge.g., bacteria, yeast,
or manmal i an cel | S i hes ovary cell or baby hanster
ki dney cel l), an&”’g%grlezg)sf'*% ‘p\he’Erq mm acir-r§ 0 produce the desired
pol ypeptide or fragnent. Methods for pro I ng and expressing
reconbi nant pol ypeptides in vitro and in priokaryotic and eukaryotic
host cells are known to those of ordinary skill in the art See, for
exanple, U S. Patent No. 4,868,122. [0117] The above exe

bi ol ogi cal |y active agents are meant to enconpass,  WéFe %{b 405l e,
anal ogues, agoni sts, antagonists, inhi bi tors Bners, and
pharmaceutically acceptabl e

CH30-(CHZCH30),-CHCH,- O\/\N/U\/\)j\ : i NH F9

CH30-(CH,CHz0),-CHaCH-O N0

m 7 O-CHaCHa-(OCH,CH,)-OCH;
H

Tz



WD 2008/ 082613PCT/ US2007/ 026425 - 34 - salt forms thereof. In
reference to peptides and proteins, the invention is intended to
enconpass vay hdokeszers, reconbi nant, native, glycosyl at edpcamd2o07/026425
non- gl ycosyl ated forns, as well as biologically active fragnments
thereof. In addition, the term"active agent” is intended to
enconpass the active agent prior to conjugation as well as the active
agent "residue" follow ng conjugation [0118] For any given noiety, it
is possible to determ ne whet her that %Dlety has Factor | X activity.
For exanple, several animal |ines have been intentionally bred with
the genetic nutation for henophilia such that an ani mal produced from
such a line has very | ow awg | end Iemgls of Factor |X. Such
lines are available fro a sucbo cH. Wichi focu
limtati oﬁ“sof%é”ﬁﬂ\‘ii’zg”zﬁnm% fori ek and Resear?ﬁ 2\(ng]ewﬁ‘\@(z:glr K
Department of Public Healt HAIb@'y, NY and the Departnent of
Pat hol ogy, University of hbrt \mhrollna Chapel Hill, NC Both of

t hese sources, for exanple, prow de canines sufferlng from cani ne
henmophilia B. In order to test the Factor IX activity of any glven
noi ety in question, the noyet pctgd into the diseased aninal,

a S”a||cﬁHﬂwﬂEﬂghEQGHQ¥€Edﬁ g : sated™b.ongn-begai,edceli seased
ani mal as a control. Anotherd meth ul for determ ning Factor 1IX
activity is to deternlne cefact gp” and procoagul ant activity. See, for
exanple, Mertens et al. (1993) Brit. J. Haematol. 85:133-42. O her
met hods known to those of ordinary skill in the art can al so be ysed
to determ ne whether a given npjety has Factor | X activity. Such

et hods are usgfdibs.b:08, dehgy mivAig®y the Factor | X activity of both a
proposed Factor | X noiety as a8 €orrespondi n mer - Fact or
| X noi ety conjugate. [0119] The mrt— et PG RIS mﬁgq des
pharmaceuti cal preparations @QWQF'S|ng a cbnjugate as provided herein
in conbination with a pharmaceutd cal excipient. Generally, thg
conjugate itself will be in a solid form(e.g., a precipitate), which
can be conbined with a suitable pharmaceutical excipient that can be
in either solid or liquid fornl [0120]Exenp|ary exci pi ents incl ude,

wi thout Iimtation, those sel f pom thg group consisting of

car bohydrates, inorganic saw an I m{robial agents, antioxidants,
surfactants, buffers, acidsy b es,o and conbi nations thereof. [0121] A
car bohydrate such as a sugar, "a FﬁLxg;bgggm§ugar such as an alditol,
al donic acid, an esterified sugam d/or a sugar. pol yner nmay be

e S RIS el PRI AR o

such as ahd B@Is@&emdml’&m&eme@ahtamlngﬁaptogmmmg D- mannose, sorbose,
and the |ike; disaccharides such as | actose, sucrose, trehal ose,

cel | obi and t Like; C raf.fi :
mel ezi t 8@?3 mal t o ff?l?%"al feaa G g"t%%?’c & éﬁgeaﬁﬁ'g o g%sb%in}%fmm
al di t ol gan Ba@hjugstedyigun dnoihe- cm}thmmg Ib;olusgittaﬁlytacﬂve agertt Typibqllyxgﬂeibiqbcbgically

bi t ol I bi
[0122) Thetdersranbe e BHCARSR Rtk Shony R R o REflad ek e

as ci trigganabbd 3,500 Daltons. Pharmacologically active polypeptides represent a preferred type of

biologically active agent. It should be understood that for purposes of the present discussion, the
term "polypeptide” will be generic for oligopeptides and proteins. With regard to polypeptides,
the amine to which the polymeric reagent couples to can be on the N-terminus or an

amine-containing side chain of an amino acid (such as lysine) within the polypeptide.



sodi um chl ori de, potassium chloride, sodium sulfate, potassium
nitrate, sodi um phosphate nonobasic, sodi um phosphate di basic, and
conbi nat i apng 260beseef . [ 0123] The preparation may al so i pelpudenotitocs2s
antim crobial agent for preventing or deterring mcrobial growh
Nonlim ting exanples of antim crobial agents suitable for the present
i nvention include benzal koni um chl ori de, benzet honi um chl ori de,

benzyl al cohol, cetyl pyridiniumchloride, chlorobutanol, phenol,
phenyl et hyl al cohol, phenyl nercuric nffrate, thimersol, and

conbi nati ons ther eof [0124] An anti oxi dant can be resent in the

pr epar af018H as W\éﬂhlB fﬂVAhﬁJQIb%liiOdaﬁYléesafP’éa gesed E”EPrﬁi?aék‘?é AOyREIREqTRRiising the
thereby, 125 @fvc%ﬂtta ?lﬁ&k@éég@ﬁ?&'hpgbi@fogkgﬁy £@NE HORL BndRF cNdfiRAs suitable
conponent s of t ration. Suitable antl oxidants for use in the
pr esent to fnvem:@\@ifnt attar:hm@nt bﬁwe@ﬂmplyeler ensctbe biplogjsallnpetive agenbul yaielxd
hydr oxyagni I S h
monot ht BPo e MA@ U EU BV QuitRRS: r URRRIRSAREEHL HEsGRet 1o the

f or mal déésyredenguoiier oﬁgrbamsesmtsiﬂdfqumanmramtfsﬂnlefﬁkapé\’e gipeb) o6 Al meler exsess. For
t her eof 2 y
surf act S}F'I%"SD%I ﬁ‘lgl ¥ .erl@? %sor gﬁl ?egﬁegagﬁg&}ge?%aﬁg ag%lghpd '%Qltar ramﬁggﬂiﬂoﬁf
and pl uﬂﬂr{pmigmmmha@at #e6i8e ageait)FBS: l(Exd)Iihl O L \ihl, 6, &ﬂeorakﬂall | Eiislcenjp:gasion

BASF, bi t
phosphofipions: dlifisd AEPPEE sun AL 8P ERBEiHierliR] tusr i B

phosphattndylie bl deeindnadigsmémitoring ui@fprqngren‘sef &ialrgacnmt oven tlmep@ms of the
form, fatt ds an sters e

and| Ehef G e meaored R inGBi R igR e h B e RUSH ol R IL AT B
cat i ons poihfd ha®irAizth the rebét&ﬁ&mb’(ﬁl)‘e t}eSIpS@&éiﬁ ordd ABRDI-EXH pass Hlbectmmbl’rnew

re aratlon Nonlimtjn ci ds that c
o & aniher a1 el AT b e 0y LB BBRal B bt e pect R LGl CF
2008/ 083%3&3@%%&9@7& AARBESE unc&ﬁugatﬂl%h@fdﬂ k@idigingGhdrea@datid Ssuandddo

phosphori ¢ acid, _citric acid, malic acid, lactic acid, formc

trichl oPpavRRlste Tpien!lynthe cprjlaation reapiandakes Apyvhery Om;SIPiB%tﬁ%‘SFF‘E”gé‘P‘HS

sul furig, %Cﬁ(g'n anHHﬁéé 16 2aGbrs o RISrOOMhE fb@ﬁlhﬁ)g\gmﬁlliwhﬁﬂﬁrc iE¥RIERdHeS bof not
sui tabl e bases include, without [imtation ases sel ected fromthe

group cepshsatiiynppried SO EAPATH e PERETAERIS HNGPRINRAMIFRF tanks (g AEHNE agent)

hydr oxi q desiPQf ASIBLAARRMEN PELEE and FEDH 1ARBEE hak Ber. pﬂie&@ﬁ]ltiﬂ@c@ﬁﬁkﬁ&ﬁ}an
sodi um p osphate, potassium phosgﬁgt e, sodiumcitrate, sod

f or mat e theg delfurtkeseharastesizedsingssplyricad methedesuch gt wgr%wm %éﬁ%tmpa?fasm
conbi na f AR (-N nmaceutical preparations enconpass
al | typgkl%tr?%ﬁfﬁ aatr{dg(%g a?nd |glr€éb§grt| cul ar those that are suited for

injection, e.g., powders that can be reconstituted as, well %
suspensﬂ%‘r%] and sWithresges to RAlEnemastiKe 2850t ORISRIEH thfFoniusttes gan be pygified to

conj ugat,g, nﬂ%cnﬁg dﬁﬁt&@@dmgaﬁed%Féd;eéeAﬁaﬁmvegnMrh@fe RRIERY f&iﬁ&ﬁérl bed

herein) in the conposition will vary depen nunber of
f act or s mdireulapiveighidpei, hesk than peoug 2p ﬂié?%?i’é’ﬂ%al"@%? pipfesatn tess than 9¥klhen

the conp 4R b dlcPmibthre cBPSEHGRIRN &) SWin IR Satribilioloal ) . 1N

addi ti on%l?%#ogg ofyrrng%ée)ult%ldp(ga cpr eparation caln be oiﬂsed I [;’il aE syri nge.

A t her apetrrisclable polemeessgmeats gorastivargehe beexantilndhi RR@st MAEWESRN 3¢ by

repeat e i i in

o dor - S AP Pl P aBL o AEHAES sith G R erels b RcFANEHTLE.

endpoi ntpolyp€iae) Tlie saategynior p:ﬁnﬁnayom oftthy fickl abnjegetd qs&@wv nlllnfurfh\él“ depend

conposi tuI o' r\%nhber b fadtof e&%n:‘am% fo?'d example, the molecular weight of the polymer
employed, the particular active agent, the desired dosing regimen, and the residual activity and in

vivo properties of the individual conjugate(s).



the activity of the excipient and particul ar needs of the

conposi tion. Typically, the optimal amount of any individual

exci pi ent wg 2608be%8 ned t hrough routine experinent ati opcTiugs®o7/0dY2s
preparing conpositions containing varying amounts of the excipient
(ranging fromlow to high), examning the stability and ot her
paraneters, and then determ ning the range at which opti nmal
performance is attained with no significant adverse effects.

[0129] General | y, however, the excipieht-w |l be present i n t he
conposition in an anount of about 1% to about 99% by weig

pr ef er ailg4lf r om éﬁx@nmecs%mebyamg dififerenhpplscprerdighinean herliﬂw%@d&mg gel

oy wer oni L ARm ek, TR B\ Dl SO RO R RS a5 a0t
(1995), d1ffﬂx£ntlﬂ1y1ﬂ:ecadam138n@§@—hctmfag¢m na s (e.521-men @-mer\Bahes.gind so forth,
Econom CE% Flgar aJ Edwa'l\g qglg%r tgggt?ve@ 9&6‘2 @eﬁmdlcgﬁcg g&aﬁ’l rs to active

Phar nac¥® T o] ent Aer | can tica
Associ aligean andAdsh) argthe I‘baSlDDﬂIhF;lr aetng {nﬁtbﬁlﬂ]irnglﬁhémhm@gmffﬁmﬂce

preparations of t h res inven e Y
necessafqT § §ﬁ fod ?/Veéagleﬁn g%ctu i %h%‘yaree‘q%th%gfoé cl)ér ébqgg%esr@ @f‘ﬂtﬁ)
liquid p& ebiﬁlhﬁlé,ﬁn e eSdng{lai sdaotien wlmedllaﬁ iy prpteirois randombniomjugateditd on.

The pharnaceuti cal preparation can .
syr ups, PRYBREfereaest %t%"m?%ré’feégh?ﬁfg%%%qd%ng‘e rﬁ%ﬂinﬁﬁa“@]ﬁz’é‘l“ will
nodes Oflkagdmnmusﬁmﬁéd;m fRbeing VW mnqzbu)je@no@mylm potkimgNEW 1 20 kBe), al |
transdernmal , transnmucosal ﬁ‘ 5 i, Nt %@ﬁ subcut neoE d fo separate
i nt r a- afir@GYted At G WolA0kDa @T@Q‘i e RS PRPTORSE ¢AT Bedred {4, gP
conj ugapes aﬁ@&h%oﬁdﬁ@r@bﬁﬁﬁ@%aﬁﬁéﬂﬁf&éﬁlﬂo}écﬁﬁr Wil MR @psroadhjiect i on,
or less preferabl'y by intramuscul ar or by supc 'fg{r\eous m* ectg[‘m[émmwS

Sui t abl eereeilnineEestivs fensspaatingrposiiens| dsomsrs hauipg Jifterend polymmer Ftar

ready- f QEminthEfbeAn FHPbihipH) gel fﬂfr%xo@n%‘ﬁﬁﬁ{a%gfr@h TR el tmpﬂﬂbﬁemo@h each
solvent prior to use, suspensions ready for injection, upl e

conposi pihersixfusys of BRG MEETSofrmAs: A- "ﬁerﬁﬁéﬁ‘l‘ & @“qul@Puﬁh&aEﬂ%%{%%ﬁﬂovm
enul si O?EG%Q chin Htﬂ)n@%ﬁ%@ﬁtﬁﬁt%sfaﬂﬁch‘éﬂ b diFrendted@ive hdino groups (e.g.,
adm ni stration, anong ot hers The invention al so provides a
met hod i}(smea@rdlum)w@mthga‘awé@mﬁﬁgate as provided herein to a patient
suffering froma condition that is responsive to treatnment with

conj ugagggsThe n%é1?iﬂra@|9ff@61h§1ﬁ§sﬁﬁﬂle%xﬁ:taﬁfnh,@gut tﬁ@fﬂﬁj'e&if lsdpaktitidn include
i nj ecti on, a t her a geutl cal fecti ve anount of he conj ug ate

(pr ef er SpeydasPbar h%?@"%‘iq urems ayailably i dmergam %P%ﬂfé‘ﬁ%&@ﬁ?ﬂf&w%@-‘)
met hod ggleég%moph ?51%51519;%0&{1% WA dech ﬁﬂ%nﬁﬁ&ﬁ&re@ﬂ%cﬁ@ﬁh@bﬁ kdh?e i&akd.can

be rene or pfevented adm ni stration of particu

conj ugaiEaitioN fsgsacralty Qﬁfmmlﬁ ysiBgf puitaple buffer, sch aaﬁ?ﬁsébflt%ltaée‘%{”n  fihe like.
condi ti &

dose t o eeisERERholois GAPLY Aol 8] R of Whlefent dloas, Kby
gener al opinatiidansion(OdF) at P80 s lfprauoteimsonient (i Sovinesasey afbumjn @gsﬁ)wéo‘em
condi tign bei

pr of essi BEH%S]S ﬂg)nladCg%egﬁ%{opsgb%gm%ﬁsf et%b@ﬁ'@%nﬁ@ ngcgcrggr?l Ié)g 6|0y63] and
ef fecti &) amwndcsie@rl eullfaﬁopﬁy&coylarhmisgelsdhtctrbmbresm (SR8 PAYGE)afedlcwed by e
described. in r]] per 'fﬁ reference texts and literature. Generally,
a t her ap@iningHf e'if‘ 18% fve amount will range from about 0.001 ng to
100 ng, preferably in doses fromO0.01 ng/day to 75 ng/day, and nore
pr ef er aljpap6] n dosSeparatiomvlhositiona)/ichemers is cEOedrept s yeverspphase chromatography

2008/ 08211?1}135%{31'938 %r?a(%Z-’hP% 2Férman§§ liquid chromatography (RP-HPLC) C18 column
(Amersham Biosciences or Vydac) or by ion exchange chromatography using an ion exchange

column, e.g., a Sepharose™ ion exchange column available from Amersham Biosciences. Either



[0134] The unit dosage of any given conjugate (again, preferably

provi ded as part of a pharmaceutical preparation) can be adm nistered
in a vari gy 20k06ef9 Ny schedul es dependi ng on the judgpeptus@forbiiss
clinician, needs of the patient, and so forth. The specific dosing
schedule will be known by those of ordinary skill in the art or can
be determ ned experinentally using routine nmethods. Exenplary dosing
schedul es include, without Iimtation, admnistration five tines a
day, four tines a day, three times a-day, twice daily, once daily,
three tines weekly, tw ce weekly, once weekly, tw ce nonthly once
mont hl y appeerdh aaybensedionaparasn pelmerastive asrat isomers BhYing Bisaen BIOBCHET has
been achi : [ the conposition is halted. [0135]It is to be
underst%g}{ﬁﬂgstlﬁ(\?ﬁ! ‘P‘gnéf} e invention has been described in conjunction
with the preferred specific enbodi nents thereof, that the foregoing
descri p{0187 as weVith egspachie thePastar A ety s thaFactes IK anpiety assfih fah e grepent
illustr A il j : S,
vt A e B R ey

be appadegute dfactiviopes wkive. hamai FagrdXart to which the invention
pertains. [0136]All articles, books, patents, patent publications and
ot her plMPBLat i onks presfieysbnstased. ferteinh "oeter e meky i shelbingbdathedagigr IX
reference. | ' I I.£5t Eﬁ% MENKAL o ' of the
i nventi %ﬁ"e\l}g}?é&gﬁ%ﬁn 11!1%:%56\;2%1 Ot er\%ase i nd?%ﬁfﬂ@@gﬁ%ﬁf‘fe gﬁgla

t echni quesr-eflulde gelpiner. Jyistunderstgodahaweven thatpdien thigiFepronemaistieis sitasder By
one of ordinanry skill i (e i A

'nthe AaPTERR o P ety bGP Ine AP DE Bt & Rty olered e L BE it
Wit h r espeetorwraicavblentdondeabsqodated witlahoage B, the potpoerouspassr magiety dwt is

T T Y

and pr easdthie mdecale iorefanedno at wodptief ihe RactesBUmeicit sea | evel . All
reagents were obtained comercially unless otherw se indicated. All
gener at ¢@ilONVR wasTlelRaeionEXmbietynvan b8 @erivd fAGDciler nddviReeplioant oretitods or
manuf act,ur ed by .Bruke Billerica,. M. L._pr.agcessi i i

gl asdiopterimn) Tebalsinddht o g Wyige Qe SR AP th SaGR0H bt
vessel s [RimdytanRilerival feordhaach soulds 200N BIRGLIMERLUS2007/ 026425 - 39
- [0139] HPLChi gh pressure liquid chromatography [0140] SDS- PAGE sodi um
dodecyl qodibpt e pofihgaacyt Boinodétgedn beldedvedophoem@sibénah(l48¢rErnemplachoFadox

ot IS BRI Bk 0 AL LB, CRITBRGhLLY

r econbi MaABlonERE fidm Hukhah \BRinA usivl giesipitatidh)and therifugaioattedhniyued leiown to

sol utl OQhJsg ots cgrglrnggr sﬁ‘hl i1r1 (tal%ua?t?geé ?o%%rg}glg,r‘ﬁlsckerhauser (1976) Transfusion
16(4):345-350 and Slichter et al. (1976) Transfusion 16(6):616-626. Factor IX can also be
isolated from human granulocytes. See Szmitkoski et al. (1977) Haematologia (Budap.)
11(1-2):177-187.

[0111] The Factor IX moiety can be derived from recombinant methods. For example,
the cDNA coding for native Factor IX, which is a Factor 1X moiety, has been isolated,
characterized, and cloned into expression vectors. See, e.g., Choo et al. (1982) "Molecular
Cloning of the Gene for Human Anti-hemophilic Factor IX," Nature, Vol. 299: 178-180, and
Kurachi ef al. (1982) "Isolation and Characterization of a cDNA Coding for Human Factor IX,"
Proc, Natl. Acad. Sci. U.S.A., Vol. 79: 6461-65.



[0142] Pol yneric reagents were nmade in accordance with the basic
approaches described in U S. Patent Application Publication No.

2006/ 0293409 2mp0s2hed the follow ng structures: N O PCT/US2007/026425
CH30- ( CH2CH20) 0- CH2CH2-0 0 01.00 N 0-CH2CH2- (0C H2CH2) n- OCH3 *---0yO0

00 "polyneric reagent A" 00 C H304C H 20 H20) -C H20 H2-ON "pol yneric
reagent B" Exanple 1 WD 2008/ 082613PCT/ US2007/ 026425

-33-

[0112] Once expressed, native Factor IX is a single chain glycoprotein of about 55,000
Daltons. It can structurally be considered as having four domains: the Gla or gamma

carboxyglutamate-rich domain; the EGF-like regions; the activation peptide; and the active site.

[0113] With respect to the Factor IX moieties moieties, biologically active fragments,
deletion variants, substitution variants or addition variants of any of the foregoing that maintain

at least some degree of the desired Factor IX activity can also be used.

[0114] The active agent can advantageously be modified to include one or more amino
acid residues such as, for example, lysine, cysteine and/or arginine, in order to provide facile
attachment of the polymer to an atom within the side chain of the amino acid. Techniques for
adding amino acid residues are well known to those of ordinary skill in the art. Reference is
made to J. March, Advanced Organic Chemistry: Reactions Mechanisms and Structure, 4th Ed.

(New York: Wiley-Interscience, 1992).

[0115] The active agent can be obtained from blood-derived sources. For example,
Factor VIII can be fractionated from human plasma using precipitation and centrifugation
techniques known to those of ordinary skill in the art. See, for example, Wickerhauser (1976)
Transfusion 16(4):345-350 and Slichter et al. (1976) Transfusion 16(6):616-626. Factor VIII can
also be isolated from human granulocytes. See Szmitkoski et al. (1977) Haematologia (Budap.)
11(1-2):177-187.

[0116] In addition, the active agent can also be obtained from recombinant methods.
Briefly, recombinant methods involve constructing the nucleic acid encoding the desired
polypeptide or fragment, cloning the nucleic acid into an expression vector, transforming a host
cell (e.g., bacteria, yeast, or mammalian cell such as Chinese hamster ovary cell or baby hamster
kidney cell), and expressing the nucleic acid to produce the desired polypeptide or fragment.
Methods for producing and expressing recombinant polypeptides in vitro and in prokaryotic and
eukaryotic host cells are known to those of ordinary skill in the art. See, for example, U.S.
Patent No. 4,868,122.

[6117]) The above exemplary biologically active agents are meant to encompass, where

applicable, analogues, agonists, antagonists, inhibitors, isomers, and pharmaceutically acceptable



- 40 - Preparation of Factor |IX Con iugate (20,000 Da Total Polyner
Wi ght Average Ml ecul ar Weight) ("short rel easen

O CH2CH2- (i bba6kas13 OCH3  (wherein F9 is a residue of baeweiontedks2s
[0143] A vial of Benefix(r) Factor I X (5.5 ng Factor I X, Weth) was

removed from 4C storage and was allowed to warmto room tenperature.
The | yophilized powder was resuspended as described in the package
insert (10 nL of sterile water per viagl). Wile the Factor |IX

sol ution was resolublizing on a r ocke?? plate, polyneric reagent A was
removed from -20C stor age and warmed to room tenperature.

Benef i x(ait)forrréélwﬁiénh‘efé fergge fuPeREdesif Peiteies N dmgation i inerde tq:@goquaf%
fSu g rmo éésy"ﬂthgtlco Qé:o;ﬁ gzﬁnf@ "él?co@ylh't%ﬂ %d fon-8 Fé&yiﬂte@"f@@nmﬂl asHISIUERBally

to renove yC|ne|nt e formulati on The proteln
fracti omvm&agn@m th@etnfedn advtitigne Sledern 1setivesgentl isdpignded |to erpsawagsdhe aohye

pol yner a\/gg aCt gﬁllg%{g?itésmllr "E}fetdcﬁﬂa aﬁ&re@ﬂlu@’@;ﬁ@%m@bﬁjﬁg&ﬁh' 0

(relati ynmeri c reagent A having atotal polyner

wei ght average mol ecul ar weight (i.e., the sum of the weight avera e

mol ecul EM18ei ght Fef anyagivengerichirelt 1s'nessibly tasietaamugtvhethep gt *Bale‘)wr?? pet
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40, 000 %JSa 1?3ng2 Ot(f)ler methgdsq(nosviq ?o ey orﬁ)rémary ekag tthemﬁ can glso be used to

determine whether a given moiety has Factor IX activity. Such methods are useful for
determining the Factor IX activity of both a proposed Factor IX moiety as well as the

corresponding polymer-Factor IX moiety conjugate.

[0119] The present invention also includes pharmaceutical preparations comprising a
conjugate as provided herein in combination with a pharmaceutical excipient. Generally, the
conjugate itself will be in a solid form (e.g., a precipitate), which can be combined with a

suitable pharmaceutical excipient that can be in either solid or liquid form.

[0120] Exemplary excipients include, without limitation, those selected from the group
consisting of carbohydrates, inorganic salts, antimicrobial agents, antioxidants, surfactants,

buffers, acids, bases, and combinations thereof.

[0121] A carbohydrate such as a sugar, a derivatized sugar such as an alditol, aldonic

acid, an esterified sugar, and/or a sugar polymer may be present as an excipient. Specific



Exanpl e 2 Preparation of Factor I|X Conjugate (20,000 Da Total
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2008/ 082613PCMJSZ%07/ 026425 - 42 - o .
[0123] The preparation may also include an antimicrobial agent for preventing or
deterring microbial growth. Nonlimiting examples of antimicrobial agents suitable for the
present invention include benzalkonium chloride, benzethonium chloride, benzyl alcohol,
cetylpyridinium chloride, chlorobutanol, phenol, phenylethyl alcohol, phenylmercuric nitrate,

thimersol, and combinations thereof.

[0124] An antioxidant can be present in the preparation as well. Antioxidants are used to
prevent oxidation, thereby preventing the deterioration of the conjugate or other components of
the preparation. Suitable antioxidants for use in the present invention include, for example,
ascorbyl palmitate, butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorous acid,
monothioglycerol, propyl gallate, sodium bisulfite, sodium formaldehyde sulfoxylate, sodium

metabisulfite, and combinations thereof.

[0125] A surfactant may be present as an excipient. Exemplary surfactants include:
polysorbates, such as "Tween 20" and "Tween 80," and pluronics such as F68 and F88 (both of
which are available from BASF, Mount Olive, New Jersey); sorbitan esters; lipids, such as
phospholipids such as lecithin and other phosphatidylcholines, phosphatidylethanolamines
(although preferably not in liposomal form), fatty acids and fatty esters; steroids, such as

cholesterol; and chelating agents, such as EDTA, zinc and other such suitable cations.

{0126] Acids or bases may be present as an excipient in the preparation. Nonlimiting

examples of acids that can be used include those acids selected from the group consisting of



addition of 1 Mglycine in water, which was allowed to shake gently
on a shaker at roomtenperature for another 30 minutes. It is

bel i eved ph@hmmmﬂxtjon of the glycine should occur w t picadohoisis.
The solution was diluted by a 3:1 (volune) addition of 20 15 niM

Bis-Tris pH 7.5 + 1% Sucrose + 10 mM Hi stidine + 0.005 % Tween 20.
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Conj ugataivPhgenrambhe payimesdegerined dereing gnethe Comp()SlthI'l will vary dependmg on 4
number of factors, but will optimally be a therapeutically effective dose when the composition is

stored in a unit dose container (e.g., a vial). In addition, the pharmaceutical preparation can be
housed in a syringe. A therapeutically effective dose can be determined experimentally by
repeated administration of increasing amounts of the conjugate in order to determine which

amount produces a clinically desired endpoint.

[0128] The amount of any individual excipient in the composition will vary depending on
the activity of the excipient and particular needs of the composition. Typically, the optimal
amount of any individual excipient is determined through routine experimentation, i.e., by
preparing compositions containing varying amounts of the excipient (ranging from low to high),
examining the stability and other parameters, and then determining the range at which optimal

performance is attained with no significant adverse effects.

[0129] Generally, however, the excipient will be present in the composition in an amount
of about 1% to about 99% by weight, preferably from about 5%-98% by weight, more preferably
from about 15-95% by weight of the excipient, with concentrations less than 30% by weight

most preferred.

[0130] These foregoing pharmaceutical excipients along with other excipients are

described in "Remington: The Science & Practice of Pharmacy", 19" ed., Williams & Williams,



(ug/ kg) Treatment V (nmi/kg) CL (nmi/hr/kg) AUC (ng/nmiL*hr/kg) Tin be ta
(hr) 500 Factor IX 183.9 59.3 8431.5
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(1995), the "Physician’s Desk Reference”, 590 ed., Medical Economics, Montvale, NJ (1998),
and Kibbe, A.H., Handbook of Pharmaceutical Excipients, 3" Edition, American Pharmaceutical

Association, Washington, D.C., 2000.

[0131] The pharmaceutical preparations of the present invention are typically, although
not necessarily, administered via injection and are therefore generally liquid solutions or
suspensions immediately priot to administration. The pharmaceutical preparation can also take
other forms such as syrups, creams, ointments, tablets, powders, and the like. Other modes of
administration are also included, such as pulmonary, rectal, transdermal, transmucosal, oral,

intrathecal, subcutaneous, intra-arterial, and so forth.

[0132} As previously described, the conjugates can be administered parenterally by
intravenous injection, or less preferably by intramuscular or by subcutaneous injection. Suitable
formulation types for parenteral administration include ready-for-injection solutions, dry
powders for combination with a solvent prior to use, suspensions ready for injection, dry
insoluble compositions for combination with a vehicle prior to use, and emulsions and liquid

concentrates for dilution prior to administration, among others.

[0133] The invention also provides a method for administering a conjugate as provided
herein to a patient suffering from a condition that is responsive to treatment with conjugate. The
method comprises administering, generally via injection, a therapeutically effective amount of
the conjugate (preferably provided as part of a pharmaceutical preparation). The method of
administering may be used to treat any condition that can be remedied or prevented by
administration of the particular conjugate. Those of ordinary skill in the art appreciate which
conditions a specific conjugate can effectively treat. The actual dose to be administered will
vary depend upon the age, weight, and general condition of the subject as well as the severity of
the condition being treated, the judgment of the health care professional, and conjugate being
administered. Therapeutically effective amounts are known to those skilled in the art and/or are
described in the pertinent reference texts and literature. Generally, a therapeutically effective
amount will range from about 0.001 mg to 100 mg, preferably in doses from 0.01 mg/day to 75
mg/day, and more preferably in doses from 0.10 mg/day to 50 mg/day.
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[0134] The unit dosage of any given conjugate (again, preferably provided as part of a

pharmaceutical preparation) can be administered in a variety of dosing schedules depending on
the judgment of the clinician, needs of the patient, and so forth. The specific dosing schedule
will be known by those of ordinary skill in the art or can be determined experimentally using
routine methods. Exemplary dosing schedules include, without limitation, administration five
times a day, four times a day, three times a day, twice daily, once daily, three times weekly,
twice weekly, once weekly, twice monthly, once monthly, and any combination thereof. Once

the clinical endpoint has been achieved, dosing of the composition is halted.

[0135] It is to be understood that while the invention has been described in conjunction
with the preferred specific embodiments théreof, that the foregoing description as well as the
experimental that follow are intended to illustrate and not limit the scope of the invention. Other
aspects, advantages and modifications within the scope of the invention will be apparent to those

skilled in the art to which the invention pertains.

[0136] All articles, books, patents, patent publications and other publications referenced

herein are hereby incorporated by reference in their entireties.
EXPERIMENTAL

[0137] The practice of the invention will employ, unless otherwise indicated,
conventional technigues of organic synthesis and the like, which are understood by one of
ordinary skill in the art and are explained in the literature. In the following examples, efforts
have been made to ensure accuracy with respect to numbers used {(e.g., amounts, temperatures,
and so forth), but some experimental error and deviation should be accounted for. Unless
otherwise indicated, temperature is in degrees Celsius and pressure is at or near atmospheric
pressure at sea level. All reagents were obtained commercially unless otherwise indicated. All
generated NMR was obtained from a 300 or 400 MHz NMR spectrometer manufactured by
Bruker (Billerica, MA). All processing is carried out in glass or glass-lined vessels and contact

with metal-containing vessels or equipment is avoided.

[0138] The following abbreviations will be used.
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[0139] HPLC high pressure liquid chromatography
[0140] SDS-PAGE  sodium dodecylsulfate polyacrylamide gel electrophoresis
0141} The Factor IX used in the following examples is isolated from the commercially

available preparation markted under the BENEFIX® brand of recombinant Factor [X (Wyeth,

Madison NI). The isolated protein solution is stored at reduced temperatures.

[0142] Polymeric reagents were made in accordance with the basic approaches described
in U.S. Patent Application Publication No. 2006/0293499 and had the following structures:

CH30-(CHZCH20),-CHzCH,-

O 0O
NWNW O-CHyCHz-(OCH2CH2),-OCH;
H H .

"polymeric reagent A"

0-CH;CHg-{OCH,CH,)y-0CH;
Q

NH
Q,
N

H
o] o
CHao-(cHQCHzo)n'CHZCHZ'O\/\NJk/\)LN’@V 3

Q0

"polymeric reagent B"

Example 1



Factor I X - "long release" / Factor 1 X 0.24 0.05 20.21 8.98 Exanple
4 Coagul ation Activity [0149]The in vitro coagul ation activities of
conj ugat esypr@p@asRts i N accordance with Exanples 1 and 2cTRa&h7/bRYs a
total polyner weight average nol ecul ar wei ght of 20,000 Da (al ong
with Factor I X as a control) were determ ned using conventional

techni ques. Results are provided in Figure 2. - 44 - \Wuat is clained
Is: 1. A conpound having the foll ow ng4ostruct ure: POLY- X1

Preparation of Factor IX Conjugate
(20.000 Da Total Polymer Weight Average Molecular Weight)

{"'short release™)

H
CHao-(CHZCH2O)n'CHch2-O /\‘/N

." NMN,\/O-CHZCHZ-(OCHQCHQ)n-OCHg
H H

(wherein F9 is a residue of Factor [X)

[0143] A vial of Benefix® Factor IX (5.5 mg Factor IX, Wyeth) was removed from 4°C
storage and was allowed to warm to room temperature. The lyophilized powder was
resuspended as described in the package insert (10 mL of sterile water per vial). While the Factor
IX solution was resolublizing on a rocker plate, polymeric reagent A was removed from -20°C
storage and warmed to room temperature. The Benefix® resuspended liquid was buffer
exchanged into 1 x PBS + 1% Sucrose + 0.005 % Tween 20 pH 7.3 using a 16/10 HiPrep DeSalt
column from GE to remove the glycine in the formulation. The protein fractions were collected
and pooled into 50 mL conical tubes for the polymer reagent conjugation reaction. A 9.34
excess molar ratio (relative t£) Factor IX) of polymeric reagent A having a total polymer weight
average molecular weight (i.e., the sum of the weight average molecular weight of each polymer
"arm™) of about 40,000 Da, which was freshly dissolved in 2 mM HCI, was slowly pipetted into
the Factor IX solution. A stir bar was added to the reaction and the solution was stirred on low
speed for the three hour conjugation process. The reaction was then quenched by the 1:100
addition of 1 M glycine in water, which was allowed to shake gently on a shaker at room
temperature for another 30 minutes. It is believed that addition of the glycine should occur
within 24 hours. The solution was diluted by a 3:1 (volume) addition of 20 15 mM Bis-Tris pH
7.5 + 1% Sucrose + 10 mM Histidine + 0.005 % Tween 20. The solution was mixed well by
gentle swirling, and the unbound polymeric reagent A in the solution was then removed by ion
exchange chromatography. The conjugated Factor IX was eluted by a NaCl gradient. A "short

release” Factor IX conjugate was thereby prepared.



2/ POLY-X2 74,01. R1Y2 ,11 CYl C NH(F9) R2 e21 wherein: POLY' is
a first water-soluble polymer; POLY2 is a second water-soluble
pol ymer; Xlo pasmag2bisr St spacer noiety; X2 is a second spacek20000:8ix;

I-1,, is an ionizable hydrogen atom 111 is H or an organic radical;
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[0144] The basic procedure was repeated except that polymeric reagent A having a total

polymer weight average molecular weight of about 40,000 Da and 640.64 mg of the polymeric

reagent was used.

Example 2

Preparation of Factor IX Conjugate
20.000 Da Total Polvymer Weisht Average Molecular Weight

("long release')

O-CHyCHy-{OCH;CHp)-OCHs
o)

‘VJNH
NH
CHgO-{GHZCHZ0)r CHaCHz O~ o~ j\/\ﬁ\N
H H o \(NH-FQ
)

(wherein F9 is a residue of Factor 1X)

[0145] A vial of Benefix® Factor IX (5.5 mg Factor IX, Wyeth) was removed from 4°C
storage and was allowed to warm to room temperature. The lyophilized powder was
resuspended as described in the package insert (10 mL of sterile water per vial). While the Factor
IX solution was resolublizing on a rocker plate, the polymeric reagent B was removed from -
20°C storage and warmed to room temperature. The Benefix® resuspended liquid was buffer
exchanged into 1 x PBS + 1% Suctose + 0.005 % Tween 20 pH 7.3 using a 16/10 HiPrep DeSalt
column from GE to remove the glycine in the formulation. The protein fractions were collected
and pooled into 50 mL conical tubes for the polymer reagent conjugation reaction. A 9.34
excess molar ratio (relative to Factor IX) of polymeric reagent B having a total polymer weight
average molecular weight (i.c., the sum of the weight average molecular weight of each polymer
"arm") of about 40,000 Da, which was freshly dissolved in 2 mM HCI, was slowly pipetted into
the Factor IX solution. A stir bar was added to the reaction and the solution was stirred on low

speed for the three hour conjugation process. The reaction was then quenched by the 1:100



R2 is Hor an organic radical; (a) is either zero or one; (b) is
either zero or one; Re!, when present, is a first electron altering
group; R.a@pzmhmmmpwesent, IS a second el ectron alteri pgragsowpzeys | S
Oor S; Y2is 0or S; and (F9) is a residue of an am ne-containing
Factor | X noiety. 2. The conpound of claim1l, wherein the

am ne-containing Factor I X noiety is recombinant Factor IX - 45 -
3. The conpound of claim2, wherein t reconbi nant Factor I X is
human reconbi nant Factor | X e conpound of cIa|n11
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6. The conpound of claiml, having a structure selected fromt .
group cgeante swirling, and the unbound polymeric reagent B in the solution was then remove y ion
exchange chromatography. The conjugated Factor [X was eluted by a NaCl gradient. A "long

release” Factor IX conjugate was thereby prepared.

[0146] The basic procedure was repeated except that polymeric reagent B having a total
polymer weight average molecular weight of about 40,000 Da and 400.4 mg of the polymeric

reagent were used.

Example 3
Pharmacokinetics
[0147} The pharmacokinetics of conjugates prepared in accordance with Examples 1 and
2, each have a total polymer weight average molecular weight of 20,000 Da (along with Factor
IX as a control) were determined using conventional techniques. Breifly, male SD rats were
used (180-220 grams; 6-7 weeks old) and given one 100 pL iv injection. Four animals per group
were used and blood plasma collected at various time points {e.g., 0, 1, 2, 3, 6,12,24,36,48, 72

hours) following injection.

[0148] The results are provided in Table 1 below, wherein V is volume of distribution,
CL is total plasma clearance, AUC is area under the plasma concentration-time curve, and Ti
beta is the half-life of the terminal elimination phase. A concentration-time curve was also

prepared and is provided as Figure 1.
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Table 1

Conjugate Pharmacokinetics Values

T
Dose Vv CL AUC w2
(ualkg) Treatment (muskg) | (mUnrikg) | (ngimi*hrikg) ?ﬁ:’;’
500 Factor IX 183.9 58.3 8431.5 2.4
500 Factor IX - "short release” 76.7 11.8 42489.8 8.9
500 Factor 1X - "long release” 44.2 2.9 170381.3 21.2
Ratios
Factor IX - "short release” / Factor 1X 0.42 0.20 5.04 3.77
Factor IX - "long refease” f Factor IX 0.24 0.05 20.21 8.98
Example 4

Coagulation Activity

[0149] The in vitro coagulation activities of conjugates prepared in accordance with
Examples 1 and 2, each have a total polymer weight average molecular weight of 20,000 Da
(along with Factor IX as a control) were determined using conventional techniques. Results are

provided in Figure 2.



CH30- ( CH20H20) n- CH20H2- 00- 01- 120H2- (00H2CH2) n-00H3 0 (F9)-HN 0 O
CH30- (CH2CH20) , , - CH2CH2-0 * (F9)-HN-y0 O wherein, for each structure
and in each instance, (n) is independently an integer from4 to 1500,
and (F9) is a residue of an am ne-containing Factor | X noiety. 7.The
conmpound of claim1, having the follow ng structure: wherein, (F9) is
a residue of an am ne-containing Factor | X noiety and (n), in each

i nstance, is independently from4 to_*?po. 8. The conpound of claim1,
having the foll owi ng structure:

What is claimed is:

1. A compound having the following structure:

Ty
POLY—X\_ [,
/

R? 2
| [
C—Y'1~C~NH-(F9)

= H, |

/; R2
4
2 /\ /\[Re2] X
POLY —X2

wherein:
POLY' is a first water-soluble polymer;
POLY? is a second water-soluble polymer;
X' is a first spacer moiety;
X2 is a second spacer moiety;
He is an ionizable hydrogen atom;
R! is H or an organic radical;
R?is H or an organic radical;
(a) is either zero or one;
(b) is either zero or one;
R, when present, is a first electron altering group;
R%, when present, is a second electron altering group;
Y'isOorS;
¥?is O or S; and

(F9) is a residue of an amine-containing Factor IX moiety.

2. The compound of claim 1, wherein the amine-containing Factor IX moiety is

recombinant Factor IX.



cp- CH2CH2- (OCH2CH2) n- 0CH3  HCC(It,NH- (F9) O 47 wherein, (F9) is a a
resi due of an am ne-containing Factor | X noiety and (n), in each
instance, is independently from4 to 1500. 9. The conpound of one of
claim7 and claim8, wherein the Factor | X Miety is human

reconbi nant Factor LX. .10.A nethod conprising contacting a polyneric
reagent to an am ne-containing Factor | X noiety under conditions
suitable to forma coval ent attachnmenf. between the pol yneric reagent
and the biologically active agent mhereln t he pol yneric reagent has

:)?ﬂey];rglr l O\é)\n'c}r__lgzs;[ Cgog'rgngwh 0 ] Z{"é'r b gvgferegll tge rec?m{)mgrﬁtlf%@}ﬂ:s%?&gp le
spacer rgRininant PeltorfX.a second spacer noi ety

4. The compound of claim 1, wherein the first water-soluble polymer is a

poly(alkylene oxide) and the second water-soluble polymer is a poly(alkylene oxide).

5. The compound of claim 1, wherein the first water-soluble polymer has a
weight-average molecular weight of between 10,000 Daltons to 85,000 Daltons and the second
water-soluble polymer has a weight-average molecular weight of between 10,000 Daltons to

85,000 Daltons.

6. The compound of claim 1, having a structure selected from the group consisting

oft

0 O-CHyCHy-(OCH,CHa),-OCHy

CH30-(CH;CHZ0),-CH2CHz- O\A O.

0-CH;CH,-(OCH,CH,)y-OCH;

NH-(FS)

CHao-(CHZCHzo)H-CHZCHz-o\/\Nm N "
H H

H
N._.O
CH3O-(CHaCHz0)y-CH,CHy-0 <

o]
Nj\/\/\LN,\/O»CHZCHZ-(OCHZCHz)n-OCH3
H H

{FOHN

G
g



Hc, is an ionizable hydrogen atom R is Hor an organic radical; R2
is Hor an organic radical; (a) is either zero or one; (b) is either
zero or one; Rel, when present, is a first electron altering group;
12,2, when present, is a second electron altering group; and (Rl) is
a functional group capable of reacting with an am no group of an
active agent to forma releasable |linkage. 48 Il.The nethod of claim
10, wherein the rel easabl e |inkage isag@.carbamate |inkage. 12. The

nmet hod of claim 10, wherein the polyneric reagent has a structure

sel ected fromthe group consisting of:

CH30- ( CH2CH20) n- CA2CH2- 0. . . . . em
0 o
H
i LI S
CHao.(CHchzo)n_CHchro/\/ ﬁwﬁ/\/o CHZCHE (OCHZCHZ)n OCH3
o]
(FQ)“—HN\‘(O
Q
H H
1
CH30~(CHoCH,0),-CHoCHo-0" > T 0-CHyCHp(OCH,CH,),-OCH,
0 e
m9»~nnx\“,o
Q

; and

H
CHy0-{CHCH,0),-CH,CHp-0 =0
v\/?\N,\/O-CHZCHz-(OCHZCH;),,-OCHQ
H

(FQ)-HN\IrO
o]

wherein, for each structure and in each instance, (n) is independently an integer from 4 to 1500,

and (F9) is a residue of an amine-containing Factor IX moiety.

7. The compound of claim 1, having the following structure:

H
CHy0-(CHZCH ) CHaEH-0 =T
N,?\/\j ¢~ O-CHCH(OCH,CHz)-OCH,
H k
(FE)— NH..O
0

wherein, (F9) is a residue of an amine-containing Factor IX moiety and (n), in each instance, is

independently from 4 to 1500.

8. The compound of claim 1, having the following structure:

-CHaCH-{OCH;CHZ),-OCH;
o a
NH
cn;mcuzCHzOln-CHzCHz‘O\/ij.\/\/?\Ni:Egy
N th HNH-{FB)
0



H CH304CH2CH20) n- . CH2CH20 - 49 - CH30. (CH2CH20),-CH2CH2-0 O
-jt?-/\)1"-N.-r?,..-0O CH2CH2- ( OCH2CH2) n- OCH3 -1
CH30- ( CH2CH20) n- CH2CH2- 0

47

wherein, (F9) is a a residue of an amine-containing Factor IX moiety and (n), in each instance, is

independently from 4 to 1500.

9. The compound of one of claim 7 and claim 8, wherein the Factor IX moiety is

human rgcombihant Factor I'X.

10. A method comprising contacting a polymeric reagent to an amine-containing
Factor IX mmcty under conditions ‘suitable to form a covalent attachment between the polymeric
reagent and the bzologlcally active agent, wherein the polymeric reagent has the follewmg

‘structure:

wherein: .

POLY! is a first water-soluble polymer;

POLY? is a second water-soluble polymer;
~ X"isa first spacer moiety;

X? is a second spacer moiety;

H, is an ionizable hydrogen atbm;

R! is H or an organic radica.l;

R? is H or an organic radical;

(a) is either zero or one;

(b) is either zero or one;

R®!, when present, is a first electron altering group;

R"z, when ﬁresent; is a second electron altering group; and
© (FG) is a functional group capable of reacting with an amino group of an active agent to form a

releasable linkage.



1-1 rt""e----0-CH2CH2- (OCH2CH2) n- OCH3  CH30- ( CH2CH20) " - CH2CH2- 0
wherein, for each structure and in each instance, (n) is

i ndependently an integer from4 to 1500. 13. The net hod of
claim12, wherein Factor | X noiety is human reconbi nant Factor | X

14. A conposition conprising a conpound of any one of clainms 1 though
9 and a pharmaceutically acceptabl ggexci pient. 15. A met hod
conprising adm nistering a conposition of claim14 to a patient.

11.  The method of claim 10, wherein the releasable linkage is a carbamate linkage.

12. . The method of claim 10, wherein the polymeric reagent has a structure selected

from the group consisting of:

CH;CH; (OCHQCHz}n DCHy

GH;O-(CH;CH;O),\-CH;CHTOJH J@@’N

£.GHzCH-{OTHLCH,), OCH;
503H

CH;0-(CHyCHz O cu;cu,o\i /(:E?A‘ #
O-CHZCHy-(OCHZCHy)-OCH3

- /—’

CHy0-{CHCH 0} CHyCHy- o\/\Nj\,\,lL ,@' &

CHI0-(CHzCH;0]-CHCH0 =

.0 o :
N WN o O-CHyCH-(OCH, CH)y-OCH,
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CH30+(CH,CH,0),-CHzCH,-0

PoweN I
~N ' NWN/\,O—CHZCHZ-(OCH2CH2),,—OCH3
H H

o

Q o)

&
d LTIy

N N
CHyO~(CH;CH0)-CHZCHy-0" > " 0-CH;GH,-(@CH,CHa)y-OCHS3
o0 0

s O
-
S ¢

H
O/\,N 8]

; and

CH30-{GH,CH,0),-CH,CH-
e

QN“O\(O

[s] 8]

N,\/O-CHZCHz-(OCHchz),,-OCHs
M

wherein, for each structure and in each instance, (n) is independently an integer from 4 to 1500.

13.  The method of claim 12, wherein Factor IX moiety is human recombinant Factor
IX.

14. A composition comprising a compound of any one of claims 1 though 9 and a

pharmaceutically acceptable excipient.

15. A method comprising administering a composition of claim 14 to a patient.



