10

15

20

25

30

WD 2006/ 066020 PCT/ US2005/ 045467 RELEASABLE POLYMERI C
CONJUGATES BASED ON ALI PHATI C Bl ODEGRADABLE LI NKERS
w@ewsdedded er ence to rel ated Applications Thi s PCT/US2005/045467

application is a continuation-in-part (CP) of US
Patent Application Serial 5 No. 10/449,849 filed My
30, 2003 and US Patent Application Serial No.

10/ 218,167 filed August 13, 2002, the contents of
each of which are |ncor%orat ed herein ref erence.

FI EL DROLEASABUDE-ROLIVIERI G- @NHIGAT ASEDr@Nat es

Eegt éﬁh?ﬁ;%@%%ﬁ@?%‘gm‘%ﬂﬁ [ oI ogi cal ly
CroSCREMPerBR 6 bRt A ahﬁﬁ@ntl on also reI ates to
ugat es nade w pol ymers. BACKGROUND

H
| NUEi Ripphicaiomds @fcommatlmﬂ-mrt (R0 epUsS Rsgent 1 Serial

B T R

ﬁ1edﬂA§gds9§§ oD, tHe SontBidts of &eh of Wiih &3lncot1tmatdd eteirsby e
is | ncor porated herein by reference.
refeﬁnbgtpeptl des nodified with these polynmers exhibit
Fliﬁdﬂﬁ [ ity/antigenicity and circulate in
er than unnodified versions. To
CONjHéGAdsenPipk itk ilars o Rtdagsisly polyrrobhich ardl;a&ﬁﬂ sy |

end-groups is 20 converted intg a reactiv ction
extegringgihe /phiieo gr%%%% lifgof ‘?@%@E‘W"?@ ré?t.ee@st Iﬂ‘sén"e“ 101
atiaon” called an "activated
alsoprgfa}p(si ﬁ?/[fjgﬁaé‘ OXI df!.?lﬂpfh%d;tbgim 1‘E'ubst antially
BACRGROUNPB OE THE YNEENTION si mi [ arly act i vat ed" or
unctronall ze The actjvated pol ) ma re r.eacted

wi tSoree efibe dtaloaceRtetfcoHBYRH BN ypepgides to
o B P D A O s

y used as an
d1s@é§e§@1hUE$ltPa$INc§i 4, 579338, meaimMugmﬁMScbfs ihgaporated heraimby

carboxylic _acid ups, .suitapl vat d gar bonyl
refegms:ep Bolypgptides @EPdgé"rdo y these E‘w& § g eﬁE rcapto
imru tlgé tgtb‘ﬁg @1r1:h°1§t@ 13%1@15156@&'@%%%& &fan unmodified

in were anong the fir
verglbﬁg apeutl C agents conj ugat ed These rel atively |arge

br L E8 Sl subtalEYSIRoN b ane St SsHEd Lo RbRREPEE
coanEltt@cﬁ?nﬁga ?é&cﬁ@?ﬂﬁ@tlé@&%ﬁge b ﬂrﬁcé?sﬁ &k ﬂré’lﬁéﬁt@ﬁféfeﬁéﬂeto as
out

crrculating e Wt i gni fii cant | oss of biol o
“actigation” tand s RETHCE iSEGIISHER Ta¢tivatad majy(alkylene oxide)”. O er

substantially non-antigenic polymers are similarly “activated” or functionalized.

The activated polymers are reacted with a therapeutic agent having nucleophilic
functional groups that serve as attachment sites. One nucleophilic functional group
commonly used as an attachment site is the e-amino groups of lysines. Free carboxylic
acid groups, suitably activated carbonyl groups, oxidized carbohydrate moieties and
mercapto groups have also been used as attachment sites.

Insulin and hemoglobin were among the first therapeutic agents conjugateq. ‘
These relatively large polypeptides contain several free e-amino attachment sites. A
sufficient number of polymers could be attached to reduce immunogenicity and increase

the circulating life without significant loss of biologic activity.

SUBSTITUTE SHEET (RULE 26)
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WO 2006/ 066020 PCT/ US2005/ 045467 2 Excessive pol yner
conj ugation and/ or conjugation involving a therapeutic

WOrRi0e0§6020 act i ve site where groups associ at ed BET/IIS2005/045467

bi oactivity are found, however, often result in |oss
of activity and thus therapeutic usefulness. This is
often the case with |ower nofecul ar wei ght pepti des
whi ch have few attachnment sites not associated with 5

bi oactivity. Nany non-peptide therapeutics also._lack
ouf {1 EXGRHVHDABEET GUHAGE ARYAT Condseaben {obapes Mefapeutic

RGN 4k sﬁﬁ{exz}’lgr% (‘%@ggggégfcia@&f WRRbioERR/i§ B8 Bt Ob wWeQEr, often

overccom n scussed above’is to use
tesuigarloss dsﬂ agheity anal thostherapesti girefindsy.nEhis is @%@emd casg with
mat er |

th ht d th
R 9@;6%‘3 & et PR i Sf@rvs?%%a?% ol Bles ahCeSosiategt with

B Eetiviiy! tidOme t d@‘%ﬁ’so%&é’d ﬁﬁﬁ&bﬁttﬂu%lber of attachment
| pr oV nent Yover rere y aval | abl e polyners.

fAreotdelstaml the bewsd it v’épcﬂwglgﬂsn@dlﬁcatwm attach two strands
ups.

R P W NP E -,
f?ﬁ%ﬂer rﬁ’&l@&lgﬁ?&§ hipoRRhers BDRpend¥ifon thé %le&%v@méﬂt%@ﬁﬁed these

I azl ne IS a toxic substance whichis
ﬂiafehalsuhcﬁwasx@r read be difficulitcmppab hed b)Epmstlse tof wser Further they
conj ugati o

Kn 15 addition, triazi x?
oS B e oR msnbier e s R bR RRRRers
p! anaAn§ﬁ1%f‘ﬂEé%ﬁﬁ1VE @64l Ofketabin By d M&n@@bf’ﬁ@&m@ﬁ@h A%riazine

in place [Tmts the benefits of
nngltngambcgnoups oailapmtemh%efs ﬁrrmxamptehﬁnzm 36;1%53)91981) and

R S50 E3Prb BB oo SO Sh, SR e v toxic

§lg§§ﬁ1@@$vhﬁ:lh D8RG ® rE@uceld @c&b@ableﬁ@ve‘lﬁaﬁe’i‘ %onju at10n In

ove- nent1 oned cases, however, the biologic

addifiorg tlpmzluym]sra plaan gng)gataaé cmao]dyfog ﬂn@lde-lpagqug substituted. The
ntlaII dr.ol S- SISt nt honds

Bt nierfigiyeR thh e ROV RRT SmORerss daMPHEaEs benetis

prr)(ﬁ%ﬁ‘er % atibR atodstte r:kgme @9 tHatl 6BthiR8d Wh irfReadin® polymer chain
entl i nked rather than prodrugs per se (where

ldngthp Abest nonﬁhniammbesadsacmmﬁd pelyingrs| waydd affecsubatantia) bynefits to
gfre prepared. 25 Commonly assigned U S. Pat. Nos.
@3, 575, 5,919, 455 and 6, 113, 906 di scl ose

addi t iPfhalabbvRiRMEIRA asds AR dves thdbiblekichY BctileaRter
of PEG sharing a common point of attachment to a

mrgummvae fmnaedehavmglSph&i@nttallb'lhwd@ﬂyslsmslﬁﬂ%@t hands (linkages)

Bakekf s AR S e PR R B e TP B

toh&dtds WRicR faret Ifdnﬁaﬁdﬂﬁ mwfdth@%a@madﬂgs prike(whaethel parent
advant ages. n add| ion, over the years, several

meldeobisis @f’elﬁudbdrhew@eqyﬂodw@ geeraprgpatad.so  been
Sugg egt {%’gﬁl‘?l{i ' g%sig%v é;?ﬂeaﬁ C1\?050 g%ﬂg %%, 5‘3'&1’ d Y& e{n\é%sl 1%f90% disclose

bi ol o
additional improvements relating to multiple-strands of PEG sharing a common point

of attachment to a nucleophile via an aliphatic linker. Unlike the earlier triazine-based
branched polymer conjugates, the aliphatic linkers allow the artisan to avoid the
toxicities of triazine as well as provide other useful advantages.

In addition, over the years, several methods of preparing prodrugs have also

been suggested. Prodrugs include chemical derivatives of a biologically-active parent
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WD 2006/ 066020 PCT/ US2005/ 045467 3 conpound whi ch,
upon admnistration, will eventually |iberate the

w@edosMesopar ent  conpound in vivo. Use of prodrR@BUS2005/045467

allows the artisan to nodify the onset and/or
duration of action of a biologically-active conmpound
in vivo. Prodrugs are often iologically inert or
subst antially inactive forns of the parent or active

nmpound. . The 5 rate, of reIe ve i
qomnoua% &Vélédbyp@e%ﬂémaﬁtfﬁ%@% a’%l ﬂ%?%f%’ﬁﬁﬁ%@ %% iée et
{(}Yrg{o%a % 9 futder \}lrb@xlﬁ%g aMWQEeJaﬁisBﬁ td MBdFR ERMYnset and/or

'y active conpound to the prodrug carrier.
@matmnmf@dnmg sf bbiskdiaiyasties campquhd prat)ePtqdegeﬁsoﬁen
have, been reported t he particul ar
olpgicaly B SHISHEgLY iReEhve B aPhEiRd aY Gy olthpound. The
BB e Sselot e e{cﬂ’{/e dﬂ.\% if YrﬁT&hé’&l‘ %y elerdPfab@rsSiRvRERL fikeise of
I'n aqueous environmnme Al t hough one woul d expect a
Ipdedlysig of thetimicer videel Jdlmﬂneqbarenb@talogfcaﬂh @Ct@(ﬂﬂoﬂg’atl@d fosthe
elimnated prior to sufficient hydrolysis being
ereﬂwugwe’aﬂ% vivo. It would therefore be preferable to
provi ?&n@g [’%@%aséﬁkﬂrﬁé’sﬁt&%‘{ Eho"’sphétg Kiﬁﬁ e‘@"ﬁh@é"bc%h kr&paBted. In
nore rapl rolysis of the pol linkage in
mbstaass, the pamcgkaneilpatoé e$thlelngagemeddp lﬁgm; provides ti for

pi dl 15 Pr odr based on am de o

l]lx%ﬁ%lé@é Qf H]g\;bsegfrgﬁ aryéél?la‘H‘eeBB? frgronjnents ﬁ{bpgﬁ 51% would expect
%_)gl% B ak0004 thnkE rﬂ'Usng the E@I?hﬁt@ﬁtelfhﬁnﬁh@ pﬁd)ms Isﬁfﬁcwnt

, It has recéntly been found that the
mehym heinganhicies! infrivo- divaelddledreforelpapretesahile {p provide prodrugs

Wgﬁi}glﬁg g‘ﬂﬁ%ﬂegﬁg&l aﬁf Hﬂlge rgpfaﬁv(grotl G&Zﬁ&?é{ﬁhﬁ?ﬁdﬂuﬁ linkage

BI9WPso as&b %e%rgte yecks &M iy dorfipoi@l 'ﬂﬁ)ré edpidlpe) type

mol ecul es are key to 20 such hydrol ysis reactions.

Sﬁ ch Bmdﬂ;@ hawde)nqmdg or harbamate diakagoey haveslsehesnasioaterin In
N L

Feeritly hden FORMM thatlthd OREAVIRAEMidE 0 fldgmitbeRidefardreaditylgdrolyzed
desi gn. The present invention provides such_an

aﬁﬁﬂ"@wadeﬂ 7.4 2%en §@ Niteegoey 8 60gorciniltodyihons a6tvo
N e
such hydrolysis reactions. Such bicine type groups have recently been employed in the
synthesis of prodrugs, see commonly assigned U.S. Patent Applications 10/218,167 and
10/449,849.

There is still room for improvement in the area of prodrug design. The present

invention provides such an improvement.



RL I (L1)L2O (CR3R4)n-(CRBR6) M b R24 11 Y3 N, CC-~Z -A

I/ RR5 A-(Z)d -(Ls gc OG(CR7/R8)0 (CROR1O)p (1)
wWG20he6@2N: RL is selected fromthe group consPGL/USIPOD45467

substantially non-antigenic polyner residues, Cl1L 6

al kyls, C2-6 al kenyl, C2_6 al kynyl, aral kyls, and

term nal branchi ng groups; and Z' are the sane or

di fferent and are independently sel ected from anong

noi et i es t;vilé irgﬂﬁgg[ted into a target cell
W i nctional 10 Iinking

noi et ];Ufe(ﬁle% cCormk ﬂ?\iehﬁfﬁi cbhpb@Rfsiof YorBulRRY e froeidsane

or differe and are selected fromanong O, S or NR11;

L1 and L3 are\i ndependently bifunctional |inkers;
R3-R11, R24/ end R25 may be the sane or different and
are sel ect 4 fromthe group consisting of hydrogen,
s -
15\&/k

br anch SRR o R R

branched Msubgti t ut ed
al kyl s, C2-6 substituted al kenyls, C2-
al kynyls, C3-8 substituted cycl oal kyl s, y %'C—-(Z)—A
substituted aryls, al kyl s, C1-6 heterogal ks, d
substituted Cl1_6h pal kyl s, Cl-6 al koky, p enoxy and
Cl- 6,,hetgr oal kQxy: L S~sel.stred fr¢

_o( & (%ra 1yl 5 ( &REZR3T) ck%?ﬁ%g‘s FRoBple O
-C( O (CR30R31) (CR32R33) C(O) NR35- wherein: Y15 is
selectggrgnon10, S, NR34 or CH2, and R30-35 may be the
same ditferent and are selected from H, al kyl ,

al kenyl, is sldstedtom Hetesgaddayisting oBsupktantilly2d@&nAEE02 Polymer
PCT/ US2005/ 045467 _ 5 A and A" may be the sane %r . )
wisidues. &his alklh, Ge-e alkgad penerdiomyl; asadkderand terrpial banghige groups;
al kyl gr j f j

i agn L U5 ahf BbPS: BRREand SOEBERanH RiEed from among
Boldties abiicBl r@8pae iBtd a Argegcelk hydmyhdisc hivéeties bifunrtional
different and_are jndependently O or a positive

linking moieties and combinations thereof;

substi tlut ed

t 6

Y .3 may be the same or different and are selected from among O, S or NRyy;

L; and L; are independently bifunctional linkers;

R3-Ri; Rag and Rys may be the same or different and are selected from the
group consisting of hydrogen, Ci.¢ alkyls, Cs.¢ alkenyl, Cz.¢ alkynyl, Cs.19 branched
alkyls, Cs.g cycloalkyls, C;.¢ substituted alkyls, C,.¢ substituted alkenyls, Co.6 substituted
alkynyls, Cs.g substituted cycloalkyls, aryls, substituted aryls, aralkyls, C;.¢ heteroalkyls,
substituted Cy.¢heteroalkyls, C.¢ alkoxy, phenoxy and Ci.¢ heteroalkoxy;

L, is selected from:

—C(O)(CR30R31)Y15(CR32R33)C(O)NR35- or
-C(O)(CR30R31)(CR32R33)C(O)NR35-
wherein:
Y5 is selected from O, S, NR34 or CH; and
R30.35 may be the same or different and are selected from H,

alkyl, alkenyl, alkynyl, heteroalkyl or aryl;



5 integer fromabout 1 to about 5, preferably 0 or 1;
b, ¢, d and d nay be the sane or different and are

w0 pbepemeently O or 1, and m n, o, and p nMayPOBUSINE5/045467
same or different and are independently a positive
integer fromabout 1 to about56, provided that (a + e)
is equal to or greater than 17 10 Anot her aspect of
the invention includes bifunctional conmpounds that are

bot h- S b 1Re b TG B O BEEETh AT PRI P RO se e from
taﬁ‘l'oﬁ aﬁ(QF%{)uﬁJ 1daRfagl g%!@%t fuBtiorah Erod! gra BE | Bafodtl 288 heting

attaching two equi val ents of i ol ogicall'y active
.agneettesmoﬂggwp}lpa@mr m(p@ﬂlf;ﬂpleéﬂfﬁe ol i gonucl eot i de,

eSS P U

Biltb %hp%ht@%mmﬁsc fekﬂﬁ’gt@ Hs |l ustrated bel ow as
forén%l l'a (11): ||2iﬁ$1 240(CR5R8)m (CR3R4$‘N
QOrAfand

52) 7( IbY% ,al a@dyd’ Imay(betihQ Eﬂ@eaargifﬁe(e@@@z)rn ndereprgy

G N\ R24 11

RsRLof® M ?@ﬁp mgyg 81e same ()E%f{: re(r% af“é are Ande]pfen(lispengy él p|951tlve
@ntége%%ﬁa) S CRIFIDB RS A ~(Z~)d' (3)g d wherein,

I’ 20 Z and Z' are i ndependent |y bifuncti onal
I i nkl mepvideoithat (art €)9s Q'Qualmrgéﬁaﬁﬁrthﬂmls 0, S or NRlL1
onal

and L

oar; sovistel et Oiihe B Bhior B Ghes RBcRbi SPBlmds that are
trhien SLONRAUTAS aQblyinfgicReadeNhich wRMides rbomraﬁ altahad %rrm‘ga
treatnment using the sane are al so provided. WO

2906140 dighing cpaTy. Us2nis Ber@aisefdlre ingention, the artisan is capable of
attaching two equivalents of a biologically active agent drug, protein, polypeptide,

oligonucleotide, diagnostic agent etc. to the polymeric (preferably PEG) bicine system.

An example of such a bifunctional polymer conjugate is illustrated below as formula

ID):

Y /1124/(CR5RG)m (CRsR4)y O‘ LZ)E (L)€ b Ry C (L1)a <L2> 0~(CR3R4)n(CRsRg)m
Ry ”

't
A‘(’Z . ~c—N ) \N\ 2
A AN
25 (CRgR1ply~(CR7Rgly~0-C7(Lalg—(Z)a— A’ 25
A= (2% (Lg)y\C ; (

0-{CR7Rglo{CRgR1g)y

(M

wherein,

T4
Z and Z’ are independently bifunctional linking groups or Ls—C ;
wherein, Y4 is O, S or NRy; and Ls is a bifunctional linker, and all other

variables are as described above.
Methods of preparing the compounds of the present invention and methods of

treatment using the same are also provided.
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For purposes of the present invention, the term
"residue" shall be understood to nean that portion of
w@2oenpoend, to which it refers, that remai ns BET/E82008/045467
has undergone a substitution reaction in which the
pol ynmeric prodrug carrier portion has been attached.
For pur poses of the present i©vention, the term
“pol yneric residue or "PEG 5 residue” shall each be
understood to n that portion of t I or PEG
whi GHFor PURASAS ORAE gFesFt IREStipmdby 5%12 reslegh HAIhr yadeRtood o
Al @lli%fﬁ@llll) a é&hb&ﬁld%mwﬁ e ePsr t}ﬁh ROSRS:RE ittHAS undergone
present” 1 nventi on term "al kyl " sha be
Eldﬁﬁﬁltl@@ geaction nmwhmhl em;toﬂymg’m proﬂn@wh@d portion has been attached.
substituted,

al ky| £or pespaseg, 9§ihs arq@wénﬁnﬁ%ﬁlg?f "83%5?8%%%1%" gr "PEG
f
R T I i B L
fegtimgifier ithapliadérpeneceacionvithea bitobygicatly metavencodnpoungi n

3| ; ;J gl(f:%lrfglrll]g(ltsgﬁg? &lp(pl‘ceosélg}c Yr}ép]ggrq,?}pgm{qtpgl ﬁ&g’%ﬁaﬁ% Gnderstood to
1&1{&1@% @%ﬂ sfﬁgaéﬁé[ A ¥ lsShd18S |al—k‘$§?r Ra&&ow al ki,

an1noa alnlnos hydr oxyal kyl's ‘antd®

agahm silbsﬁtutbatclyélummsaét&enyl s 15 include
cé?boxya kenyl s, am noal kenyl s, dial kenyl am nos,

hydr oryraiuspanes 8f ﬁi@@)féﬁ@lﬁdﬂ@étﬂ@hklﬁﬂ ydrsy "sﬁbsbﬁtted"lﬂheﬂ be understood
al kynyl s incl ude_ carboxyal kynyl s, an1no 1%
i iarlgngdding AoreplagipgrB PRIV PEIS éﬁatawe %1% %?LWHW@% group
substituted.,.c I noi eti es such as

qr e A %exoql%!l&x df egérlﬁﬁtlﬁgsge noi eti es such as

napt hybr purﬁd;ﬁ% bf thétpi‘&eﬁtf il entioncsubigtutadiatityl eimchide halhexyalkyls
3- brono- phenyl ; aral kyls includ m)letlﬁé 20 such daﬁ
Iss kenyls

ammp;lkylméta@?y&anmwaél imeavales e weresptoaliyly; sbsittuted 8
tﬂ}/ etcgl]rlbgggaeig&glék*}}l‘?ljirdaﬁI ?g’t(ﬁg‘% Bﬁln@/ lhéfdf&%lﬁgr%rls and

Ies S ene; oxy 1 ncl'udes

i’ﬁlﬁ@bto@ﬂcenﬁl@ﬁdmbaﬁtutﬁtaﬂqnyls nammﬁepdrzﬁbmoyylkympdﬂ; lmtasoalkynyls
noi eti es such as 3-nityophenoxy shal.|

dirdlemyenimps Bydrey ey g FRsToabky Belylsr Sthoted SEloAs
I&?u«fe%{idﬁh&%ﬂ:ﬁ GL B8R lo?(}w&mfl&yl 415 Mlﬂﬁ%ﬁ&ieﬁés SILIBE as napthyl;

resent rnvention s an anmount which
@ﬁlhdhﬁﬂeiBar?lshﬂdﬁ&)mutdues aich as 8-tasmsphlanydf 4relkylsiigclude moieties
under st ood b e. of ~ ordipary skill he art 0
Suehoas dlyyly ]he ];g,_a %gxé],qfle mNigtes sih as eél?y]ltbwilg%q )§ubst1tutec{
'B%ﬁm%ﬂ%/is%ﬁ ics s éﬁbﬁt@lﬂ%ﬂh@ﬂf—ﬂﬂﬂﬁﬁﬂ@%&&@ﬂhéﬁd% moieties
include all polyneric ' naterials

@ﬁdﬁfs&ﬁ@b@(y, »and bhermxy imdudes nrogetﬁas Isn¢teast3-aittopheromyt bielce shall
and not elicjtjng an appreci 30 i mune response

bﬁuﬁﬁf‘rﬁfﬁp‘%to wélf‘ldﬁlij]ru%’s Offp 1 @nﬂrbé%@?rt i nvention, a
" posi g[‘gé ‘Seé-é{‘ él% %gﬁ}lﬁts'bﬁ)r ?ﬁﬂgﬂé&t 9Kk presdiPinvention shall mean

2006/ 04546
an amount which achieves a therapeutic effect as such effect is understood by those of

ordinary skill in the art.

For purposes of the present invention, "effectively non-antigenic" and
"substantially non-antigenic" shall be understood to include all polymeric materials
understood in the art as being substantially non-toxic and not eliciting an appreciable
immune response in mammals.

For purposes of the present invention, a "positive integer" shall be understood to
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mean a positive whole nunber, preferably from about 1
to 6 and nore preferably 1 or 2. One chief advantage

wW@Booblesopr esent i nvention is that the bicine |PCRES2005/045467

allows for the manipulation of the hydrolysis rate of
t he prodrug, thereby releasing the native entities at
various rates in vivo as well ‘as in vitro. For
exanpl e, various bifunctional 5 noieties, including

am no acid or, short, peptjde.residuyes can be, i ncl uded

05 & Ove gehpTe Gl Bro{eb BN, RREADEY 1§ iy preféably 1 or 2
hydr ologf chigtfadbiiRaderPecsteaRdRentd ik tlad thebiak Bnk&taflows for
in vivo and in vitro. Another advantage of this

iths/manipolatips of thethyBsplysistratetnfihe priedrugothpreby retedsatgthe ative
onl.y one _arm of the. bici syst.em _the conjugatian .
3R 800 Bles i upp WAL PV E BT HATRES E3b i Eppgtional
QhoibtidsSincRMey Ao lasid o Short péptidRtradRlel CaPbOfnched &s part of any
i nproved due to little or no formation of inpurities

o Lby tpmedeletesheitate eidhydyalyss ¢isths profiganddericebtlar uptake, etc. in
I uridt.% formation also | eads to easier purification.
PO ERE e r  advant age of this invention is that one

has t bghotikrlalivantig R tHiafiveh@ddis that b bALHINShEPoBiner Afbiety to
well as a biologically active noiety i.e. a drug, to

tonly angraemid thebiginssysiéras the conjugaticatpjodeptisstsanerpndHaster.

pot ent, al ,of _havin hanced. t her,apgut i fficacy..

Anot hét L AT RHteEE P B Rionds BRTTPE mefahoTensoi i improved
GRERONIIdDT 66 I foredtRe of irdpuritits or BYeddub@|dufBE h¢drolysis. This lack of
transport system often denonstrate a measurabl e

iimpyiey Jermationgdseelsads te epsigsipurifigationd circulating life

in vivweqespaciakly. in > . Of. [l ymolecul.es. 0]

o £ PaeRer vgPse® oSG Mo R FEHY to il bory
sahesiid oldty ad whllad 4 bbb gidllp assverhoibBIile. AUnGD KPHIERSEe

of the present invention which are described in the

celymer piptiosmdhergby wereawias Beaoindisl of lpgingrephpnaetherapeutic
[gﬁ%c PTION OF THE | NVENTION A. FORMULA (1) In one
enbodi nment of the invention, there are provided

conpowishe@fadvaitagel of thef ihvMBod QO BlaOHh6 @atBet compounds delivered via
PCT/ US2005/ 045467 8 Y2 11 Rl Cb (L1)a {L2 . .
dhis poyed RelpnqricHzmenas system often demonstrate a measurable increase in

aqueous solubility and circulating life in vivo especially in the case of small molecules.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1-5 schematically illustrate methods of forming compounds of the

present invention which are described in the detailed description and examples.

DETAILED DESCRIPTION OF THE INVENTION
A. FORMULA (D

In one embodiment of the invention, there are provided compounds of formula

(D):



10

15

20

Rz4 Il YNCC(ZA Il /] RS A-(Z)d-(L39C
0-(CR7R8)0 (CROR10)p ¢ (1) wherein: 5 Rl is selected

WO e@a06doeo gr oup consi sting of substantially  PCT/US2005/045467

non-anti geni ¢ pol ymer residues, Cl-6 al kyls, C2-6

al kenyl, C2-6 al kynyl, aralkyls, and term na

branchi ng groups; Z and Z afe the sane or different
and are independently selected from anong noieties
actively transported into a target cell, hydrophobic
noi eti es, bi ctional [Iinking noieties and

conbi nati ong ’hereof; 10 Y1_3 may be the same or
different a il/ re selected fromanong 0, S or NR11;

L1 and ' ReHO@RsRRA)DKer s;

R3- R, 1q§'R2 an Egggqﬁggkﬁgqfﬁg génengk agfer pt and
are selected fromthe group consisting Qf hy rﬂgen
Cl-6 al kyls, C2-6 nyl, C2_6 al kynyl, -19_c—+z+—A
branched al kyl s, cycl oalkyl's, Cl_6 subski tut'ed?

al kyl's, C2-6 substiltjutljed al kenyls, 15 -6 substituted

2le())s/t¥?g%@d &'}? 95, war/ad kyTs, mﬂ%’ﬁergﬁrb;l;

substituted CL.6 heteroalkyls, Cl1_6 al koxy, phenoxy
and Cl1-6 heteroal koxy; L2 is (gel ected from

-0 ?&g@gﬁel) Y15( CR32R33) C( O NR35- or 20
-C(O (CR30R31) (CR32R33) C(O) NR35- wherein: Y15 is
sel ecReds fetaptaddronsthelgReup mns(stalgg obswpstrabalBnapegrisigenip golymer

d d H, _al
SRR (Cr Sl THERY: Gt gV S r Y- o bt asbiag eroues:
PCT/ U200 % QASHE dam& o didiRebnfand®4i8 iddeBeriRiBy 9¢lected from among
different and are indep endentlg sel ected from anong

aiokyies gctw,eﬂmtraﬂspammuga t;tpgﬁg cell, isidtopbokir ngqa@mg@ﬁnmﬁonal
g nostlca nts grmletles bi ol ogi cal |y
ere f;

gglq%'qegt §°’5‘h’6‘a may be the sane or
di f f ergnty At e Qurkd\lanEBaNdardsdéct@l Romidnong O, S or NRy;

L; and L; are independently bifunctional linkers;

R3-Ry; Rysand Rys may be the same or different and are selected from the
group consisting of hydrogen, Ci. alkyls, Ca. alkenyl, Ca.6 alkynyl, Cs.19 branched
alkyls, Cs.g cycloalkyls, Cy.¢ substituted alkyls, Cy.6 substituted alkenyls,

C,.¢ substituted alkynyls, Cs.g substituted cycloalkyls, aryls, substituted aryls, aralkyls,
C,.¢ heteroalkyls, substituted C;.¢ heteroalkyls, Ci.¢ alkoxy, phenoxy and
C1.6 heteroalkoxy;
I, is selected from:
—C(0)(CR30R31)Y15(CR32R33)C(O)NR35- or
-C(O)(CR30R31)(CR32R33)C(O)NR35-
wherein:
Y15 is selected from O, S, NR34 or CH, and
Rs0.35 may be the same or different and are selected from H, alkyl,

alkenyl, alkynyl, heteroalkyl or aryl;
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5 integer fromabout 1 to about 5, preferably 0 or 1;
b, ¢, d and d' are independently O or 1, and m n, o,

wa@paep6@ee i ndependently positive integers, prPOVUS®AS/045467

that (a + e) is equal to or greater than 1. In certain
preferred aspects of the invention, Rl includes a
substantially non 10 antigeni ¢ polyneric residue such
as a polyethylene glycol (PEG group. Optionally, Rl

pr ot or 8804 GRODR St G AE R B e maSBaRls g ke g amons
rﬁﬂ{ﬁtg:kcﬁﬁ)s,sléﬁirﬁgigo% fid& onatgrodpsdibgrfebti® a@dniy kargeting moieties,
as éHS

noi eti es, suc , and conpounds of fornula

(bielpgically aqticreREgties eBRORL) n- 0t Q C (L1). 11 R4 / J b

A 4Z ' CACAN 3.R5 " 1) (GRIR10) P- ( CRZR8) 0-0.C.¢C ..
(L3) 0. B duay A he ol or A A IRUERI R0 s apepitive
RhYéEaksh Ybalaf1i t @PoutW, bRef&rglIa0@rt 0 the other variables
whi ch conprise the fornul ae of the present invention,

t he fd)cohprfd areindepsndentddl ohl,¢edt ai n aspects of the

inventjon: in certain a cts....Rl. i s a pol yal kyl ene
oxi de I?’e%iodﬁ%d,p %rﬁdn‘?%%‘?%‘ﬁ@@%‘? ﬂ?tegfﬁ’ pol yet hyl ene

gl ycolproeigedithes (ai-ne)as bifal Bshiagdater thidn 1.5 a bi ci ne- based
term nal branching group described in nore detail
bel ow!I getbdin pigleriadiaspicss ¢fche mwentinmng Bn dndledegiarsgbstantially non-

%Iﬂﬁééh% 881311%%88 ¥ si%luig udf aesfate off}pelé%ré%&f glf}r/]cgotl Igﬁ?ﬁ% @[%I{%E épgcr)nally, R,

ofogi cafty active” noie

Hiaescea5E BBk a S brsly o PhesEndF Ronn Bhed fypotymer
aappieg aftlidednaigites, sueinas @H, DNHCSHCONH, @,  Okymabiptied) @ich as
each preferably 1. 7f4 Preferably, Z and Z' are L5-C

& defd nedpaindy ef foomplagll)er nat i vel y

Y-
y (CRsRg)m—(CR3R4)s—0O fLQ)T(M )a—% C
1 b

[ o /
A—(Z)EC\/(Q/N Y)
Ros \ ”
(CRgR10)p—(CR7Rg)o—O—xC L)y (Z)e—A

(I

where all variables are as previously defined.

With regard to the other variables which comprise the formulae of the present
invention, the following are preferred in certain aspects of the invention:

in certain aspects, R; is a polyalkylene oxide residue, and more preferably
polyethylene glycol residue;

in other aspects, R; is a bicine-based terminal branching group described in
more detail below to allow multiple polymer strand loading;

in another aspect, A is preferably a functional group or biologically active

moiety, and A’ is a functional group, targeting moiety or diagnostic agent;
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conprise an am no acid residue, a peptide residue, a
group which is actively transported 5 into a target

wa@ edob/06dog@r ophobi ¢ or has conbi nati ons of suchPCT/US2005/045467
properties, such that when conbined with biologically
active A groups, prodrugs are fornmed which rel ease
from the bicine polyneric po]10t|on of formulae (1) and
(I1). See also commonly assigned USSN 09/758,993, the

conte ich are rporated herein by

refer Bﬁj%harﬂ 25%%&%?8%2@%‘?3 ANTI GENI C POLYMERS
As statipd abpvfo aﬁ&ﬂa?e@&cﬁfp%féﬂ%byla wat er sol uble

pol ymet resi dué is preferably, substantially

non- anti geni c, such as, pol yad kyl ene oxi de (PAO and
nore preferably polyethyleng glycol such as nPEG For
pur popeser@bly] Z bné 7¢ a;tei o TdCTIor ad defidedtabove, ot Iahematlvely

pol yet hyl ene gl ycol  (PEG residue portion of Rl ai
sempGsean FRippRcidzesidisn g peptidecesidys, o @rpup) Which is ackyg }z:ﬁansported

A A TR T siiopi, of 1 OBRARIA 1 REBEpIRIZ such that when

c 600 CMAth®i §l6E1R 3HR£dkxe BHROGSS) pfodrugs are formed which release from
-NR12CH2GH2- O- (

thechipinppolpmetrip @?@@)Oi?) @%@n‘imér@eﬁ?&)@m@l%asmgned
R 8090 W8 185 R A e

al kynyl s, C3 12 branched alkyls C3.8 cycl oal kyl s,
Cl 6 substltutedLakk ks b

el

oyl osksygt  aALHIS, B@@g%mg%tv@ﬂ Iasrombffe P@g@m&ﬁm whikn8s

het er oal ky subst i et er oa
plaferahly, ﬂfbeﬁaﬁm;llyanﬁh a(ﬁthmh,eud’( 2 pklysikylandxMO(PAO) and more

ggeoggg]g%% 56 o T BTG (PR O O Afiog A Hot
gﬂrrg%%i‘aﬂ, éﬁéb&&&%&é%li@@&e@% F&E&ﬂo&i}_ﬁf (15?1%&1@ 6t §éiedct5d3m)m
Gi2660) - O, CH3- O (CH2CH20) X CH2CH2 NH- and

CH3- O (CH2CH20O) X CH2CH2 _S- ere X is a positive
i nteger, preferably sel éc@é@&xéﬂaﬁ > the wei ght

30,000 a1 al ter (T o AR RIR R 0
J-O-(CH,CH,0) -CH,CH, NR2-,
J-0-(CH,CH,0) -CH,CH, S-,
-OC(0O)CH,-0-(CH,CH,0)x-CH,C(0)-0O-,
-NR 1,CH,CH,-O-(CH,CH,0)x-CH,CH,NR - and
-SCH,CH,-0-(CH,CH,0)x- CH,CH,S-

wherein:

x is the degree of polymerization;

Ry is selected from among hydrogen, C.¢ alkyls, Cy¢ alkenyls, C,. alkynyls,
C;.12 branched alkyls, Cs.g cycloalkyls, Cy.¢ substituted alkyls, Cs.¢ substituted alkenyls,
C,.¢ substituted alkynyls, Cs.g substituted cycloalkyls, aryls, substituted aryls, aralkyls,
C).¢ heteroalkyls, substituted C;.¢ heteroalkyls, C.¢ alkoxy, phenoxy and
C,.6 heteroalkoxy, and



i nvention, the nol ecular weight of the polymer ranges
fromseveral hundred up to 40,000 or greater

walewendiony upon the needs of the artisan. Al SOPCT/US2005/045467
contenplated within the scope of the invention, R is
selected fromanong 10 the branched pol yner reS|dues
described in commonly assi néH U.S. Patents 5, 605, 976,
5,643,575, 5,919, 455 and 6 113,906 the disclosure of

h [ [ ted b f
Chose! GUhOPRIPERGH AR PO e Bl gef B rerlelen. 1
LT Iﬂ'bﬂ'@‘ﬂ:ﬁﬁgﬁ%rg éﬁ%féﬁ@d @ngocﬁ‘imehl R4} Seledted from among
H (2" CH2 YCH2hC( O)- 'm PEG N m PEG OG- H

11 Oll o CHa @ (@HQCHQDm REG-O-(CHy CHpO PEEG(OHO-( |

H2 | kC(O H-(2Z2
oL o QOEE L DEEFGCE, NEh A B le- m'slifzcm)x g 5,
and WD 2006/ 066020 PCT/ USZO 05/ 4 67 12 O

m PEGMISIH Is @Rppiiive ipteger pre gpfed S/O(tbﬁjljtquelght average
molecular weight from about 2,000 to about 40,000 Da. In alternative aspects of the

invention, the molecular weight of the polymer ranges from several hundred up to
40,000 or greater, depending upon the needs of the artisan.

Also contemplated within the scope of the invention, R; is selected from among
the branched polymer residues described in commonly assigned U.S. Patents 5,605,976,
5,643,575, 5,919,455 and 6,113,906 the disclosure of each being incorporated herein by

reference. Among these general formulae, the following are preferred:

o}
II |-
m-| PEG—N m-PEG-O——C——N
CH
CH— (Z"CH),C(0)— (CHz)
H S—— "  v—
m-PEG—N—°C /CH (Z"CH3)nC(O)-
” m-PEG-0——C—N
I H
0 , ,
0
0 o)
|-
m-PEG-0——C——NH m-PEG-O—C—N
N AN
(cl:Hz)q ﬁ (clez)q
T Cl; (CH2) CO)—— HT—(Z"CHz)nC(O)—
/(CHZ)q /(CHZ)q
m-PEG-0——C——N , m-PEG-0—C——N )
H H
o} o}

and



MPEGC NII H Owherein: (qg) is an integer of from
about 1 to about 5; Z" is 0, NRL3, S, SO or SO2; where
wWOR1iB6Mes0Ry) Cl -8 al kyl, Cl.8 branched al kyl, 5P@US2005/045467

substituted al kyl, aryl or aralkyl; (h) is 0 or 1; (k)
IS a positive integer, preferaply fromabout 1 to
about 6. O her branched activated pol yners which are
contenplated within the scope of this invention are
preferably selected from anong those conpounds
described in 10 commonly agsi gned PCT publication
numbers W002/ 065988 and W02/ 066066, the disclosure
of each being incorpg'ra?ed herein by reference. Wthin
t hese general fornulae, the fol®iy ng are preferred:
00 00 R'-"~RILONOONHHINo 0OHO ONTRl
vl NO H15 0 and 0 NHO "CHOTIZGENO—0 H 0 WO
2006/ 066020 PCT/ US2005/ 045467 18 wherein: Rl is a
pol ymeric residue such as PEG _(CHza
m-PEG-—ﬁ—”
o}
wherein:
(9) is an integer of from about 1 to about 5;
Z" is O, NRy3, S, SO or SO,, where Ry3 is H, Cg alkyl, C;_g branched alkyl,
5  Cy.g substituted alkyl, aryl or aralkyl;
(h)yisOor1;
(k) is a positive integer, preferably from about 1 to about 6.
Other branched activated polymers which are contemplated within the scope of
this invention are preferably selected from among those compounds described in
10  commonly assigned PCT publication numbers W002/065988 and WO02/066066, the

disclosure of each being incorporated herein by reference. Within these general

formulae, the following are preferred:

0
0 2 0 i
R1'\/U\N o R1'\/\O)J\N o |
H vy
0
TR 0 ¥
o RS A A0
- 0o H
15 0 and
0
1 R o Q *
0 \”/ \/\R1'\/\ /U\ O
& 0 N



In yet another preferred enbodinment, RL is a polyneric

residue of the formula: 0 0 CH2CH2O C - G EOCCH2CH2
WERREHED -C- t nn 0 -G (OCCH2CH2 5 0 n , nrPCTYDS2005/@5467

=CO=CRL. &0 RI. RI 01 R, RL, OO0 O=C 12 1II Il

C0 -CWRL -WC "' and wherein: 10 Rl is a polyneric

resi due such as PEG 0 11 V\/ll s a bifunctional

I i nker, such as 0, amno acid, -CO (CH2)y, and

NH((:HZ%—Q 2-;, zis 0, 1, 2, 3 or 4, nis a positive

I nt eger, %léfer ably fromabout 1 to about 500, nore

pr ef erRaplsya pdlPmahiotekidd®uchak®BG.i s a positive integer,

preferably fromabout 1 to about 6. PEGis generally

r epr ed8yeb¥nopRer prdersadrageadiment, Roisgrpadrpec rgaiguRef the formula:

preferably conprises a residue of this fornula. WO

2006/ 066020 PCT/ US2005/ 045467 14

0
5 CHZCHZO}n—&—g
§-C—{OCH,CH, y CHyCH,0}—G-%
§-C—{OCH,CH; ©
0 n

5 >
0
o
= I R1' CI;=O
R1 R1|
0 0]
z \/§
R T
! R,/ 0 0
0=C | Il Il
A C=0 -3—0—W—R1.—W—C—§
: vy and
wherein:
10 Ry: is a polymeric residue such as PEG;
O

Il
W is a bifunctional linker, such as O, amino acid, — ¢~ ©, -(CHy)y, and

~NH(CH,CH,0),~;
zis0,1,2,3 or4;
n is a positive integer, preferably from about 1 to about 500, more preferably

15 about 200, and

y is a positive integer, preferably from about 1 to about 6.

PEG is generally represented by the structure:

—-O-(CHZCHZO)-—
X

and R;> preferably comprises a residue of this formula.
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The degree of polynerization for the polyner (x) can
be from about 10 to about 2,300. This represents the

wovhe660od repeating units in the pol yner chai PCHOS2005045467

dependent on the nol ecul ar wei ght of the polyner.
Preferably, x is a positive integer, selected so that
t he wei ght average nol ecul ar Kei ght is from about
2,000 to about 5 40,000 Da. The (J) noiety is a

?ggﬁangﬁggggg? et Izg‘ggn Per el lylgq'gq?(xggﬁr%gﬁggﬁé&qoi 3 about
%%gﬁ: ﬁ‘%f éﬁ'gf%gs RENGRAEDE O & RPA Wil in NFolyrkh cheli and is

_ I's or other "PEGterminal activating
@dfp&ﬂdﬁnt oashsmoleculgr weight @frthe pm‘ldmlest Rrettribly,thieseposifive integer,

ek dioht aerisa drai e g C BORISSEL By hytur
%(5‘ Pﬁ(?ggo ¥ ( %%1&5}%% &ﬁmé%ﬁ)@ﬁ‘ﬁs Nined h@l%ﬁl 9.65 group wh which is

and multi-armed
ﬁmmhoashﬁhmmamﬁﬁ&hep@@ﬂwrmuBheanmm&wcd&@@nb@ﬁd@ﬁGhﬁ@nanyof

2001 ca y | en and Derivatives for
SPoriofh S Byl Sttt o%%%‘%m GPE R g Such
the fore neorpor rat ed rein by reference.
EpﬁwgﬁgﬁﬁﬁgwgngFﬁﬁa ?hWﬁ%ﬁﬂ 75 patent all ows
seconddoyuseful bRy ﬁo!lﬁt)%ioyle"_hetgfly'rtﬁl?d1 brRgcRddB G derihitiiedgich as those
groug as a way i ncreasi ng pol ynmer |oading on a

Besotibe maqomn@dwssgmré %Sd?aéer& H\I %® ﬁéﬂﬁé% (& Ssnateghe

i f.at ment e
Paeeredsr bt BRDERMa PRGN st RinetSRETSTE hifhatd
abhREATRN 2000 dabiog 'tPolyéfsidneGllycd iand Beeivetivas #sr Bibmedical
required w thout undue experinmentation, Al though Fw()s

Apglieiond. The diselegure obeachef il foegpimeiieingatpozafed hgjein by

e e e e G

bﬁm@lﬁiﬁ? trofDiHIMkikPerbilp BPS vag sPBRtcsiak pblyener ﬂt&&liﬁgl o
The meri ¢ substances included herein are
bwé«fm aytlmm}ecglé ot Breymsa from@ringlepgiat el ajiaghment. 1t will be

U8 B RSl TSR o et o
Bl fsonbRERage fgroﬁpé F pcuet evithogt wieiak expaimentation.

pol yoxyet hyl enat ed pol yol s, copol ymers thereof and

B ock Aé@s@glyﬁé\ﬂss AR GEHS can mwbaéau@ e eightarpige molecular

%‘%%h’ r'et‘e}( *Aﬁg Bl.Q %ghﬁx‘?eoé’lvlé 'H%l@&ﬁ 5 %glgase

as an |ve to

Q%LM%O?) 't0 Bﬂ)oﬁ% 008%);1 i#fos? P%}Jeeﬂg %lfltﬁé infdgphed from

among’one or noré effectively non-antigenic materials
such ghegekniaic, sulpxbdryws mygludad bereinl &¢ preferably water-soluble at room

carbohydrate b Sed dr ) t h- 30.
AR @&ﬂtyg‘a 1@1 Hé’:fﬁé“?}’ﬁ sishude PY&&P@ ffilene oxide
lycol
%%%%%%%% %%%46@“” RO AP onc ool
Nolyoyetbdef&] pdlynds, coptlgmess théremwiblaﬂ@oﬂﬁnb'mqﬁbﬂlmeeﬂ
provided that the water solubility of the block copolymers is maintained.

In a further embodiment, and as an alternative to PAO-based polymers, R, and

Ry are optionally selected from among one or more effectively non-antigenic materials
such as dextran, polyvinyl alcohols, carbohydrate-based polymers, hydroxypropylmeth-
acrylamide (HPMA), polyalkylene oxides, and/or copolymers thereof. See also
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herein by reference. It will be understood by those of
ordinary skill that the sane type of activation is

weppboy®e as descri bed herein as for PRO s sSucPCHBESPER45467

Those of ordinary skill in the art will further
realize that the foregoing list is nerely illustrative
5 and that all polyneric nat el al s havi ng the
qualities described herein are contenplated and that

SO g13r By BHET ity CBIFE! NBt &S o (1 QB Ebr Rt hiig pcorporated
1&8.i ﬁéf@&ﬁ:eoit \ﬁlneoeﬁfnﬁél%fgod'b'?\fﬁd% b Br&?di‘y @klﬁ%eﬁ’ ﬁle same type

copol yreri zed bi functi onal materials such
pﬁhqt(vahckryismm@lgle;l(as dyscdibedrherein asdoif Rk @1s such as PEG. Those of

oSSBT it e R LA A B tne

agd ‘ch‘é?éll/p&%eﬁ@ﬁla?e?ﬁlstﬁh%ﬂg th@ qualfies §$s%f1bé‘d hér@i'nta?et doAfsmplated
and water Solubility such branc ing wl

pedthat ythmepxﬂgaik)dem: cbg!de)cﬁmfwtaﬁvesrsuc}nwtﬂae pkvlypmpy}cnc Blycols, etc. are

%t. Pref%‘gﬁ however, the nol ecul ar wei ght of
P CPHFRP ched pol ymers shoul d not exceed 80, 000

dal t oRfe pdBmfers @tﬁ%&r@ﬂﬁ%nﬁ&%%l%&%olﬁ%mé&%ﬁﬁnd

L5 In rrany aspects of the invention, and formula (1)

brfupxaronahuhianals buchaaspolyBalliylene glyed) ﬁ]gmgmas 103 §ommmt§:rpenetratlng
ilit 1? gcbrl nt of the |1c:|n %quvatlve tdot g

BB PCW g OI'd.{Sﬁ ét} p%}eg £ 8%1’1 a al’lsehlwogﬁlg Essmgs rug

bgvery B&ASR i ;e deITRERAE hﬁhttaﬁ&{s AR s@[ubﬂﬁy of such
t hrough further coupling groups known to those

bragichiag il Rxelr«:adll@wc@gmzec@bﬁ apssofardinaryeshill mribe ait. rPr@ﬁwbly,
f t d b
Ay BR e et vl b BlyfPtEep AR e S R Eeeg

fggrot)bgmt@{%fl ned beI ow, in one aspect of the
invention, L1 and L3 are independently selected from
anong: -NR19(CR14R15)tO

(J&ng( R] i\ﬁ'}ﬂdl{’ 3L _n_g P quJ]flRl d'Sit NRi 9

- Nng([l@ﬁ)&:laﬁ% aﬁd%&ﬂ%ﬁ% @%ﬁ@&lﬁr L; and Ly are
- NR19( CR16 o 1&0@ 4R15)SNR19- 6CRL7O) t -
GroRg AR Wi R cilitte @WU@BO@W@W@@ZUM&AMB dfgpolymer

strands or other moieties, e.g. R; and A’. The linkage provided can be either direct or
through further coupling groups known to those of ordinary skill. Other L groups are
mentioned in the specification and they are understood to be selected from among the
same groups as L;. While L, and Ls are further defined below, in one aspect of the
invention, L; and L; are independently selected from among:

-NR;9(CR4R5)0- ,
-NR9(CR 4R 5){(CR;6CR170){NRo- ,
-O(CR14R15)NRyo- ,

-O(CR14R5),0- ,
-NR;9(CR14R5)NR o ,
-NR;9(CR 4R 5){CR14CR;70)s-
-NR19(CR16CR70)s- ,
-NR;9(CR;6CR170)(CR 4R 5)NR o ,
-NR;o(CR{,CR;70)¢ ,
-O(CR14R5)-NRg- ,



16 - Q(CR14R15)t NR19-, -Q(CR14R15)tCO
-(CR16CR1L70O) t NR19-, R18D-1 -Q(CR14R15)s

W@ BRE668DZ) t NR19 R18 - Q(CR14R15)s (CR16R17)t O PEI/BS2005/045467
-NR19( CR14R15) s (CR16R17)t NRt 9- R18 - NR19( CR14R15)s
(CR16R17)t O wherein: R14-R17 and R19 are
i ndependently sel ected fromtH group consi sting of
hydrogen, Cl_6 al kyls, C2_6 al kenyls, C2_6 al kynyl s,
C3_19 branched al k cycl oal kyl's, Cl1.6
substituted aIkyIé&kégigzéﬁﬁgﬂTtuted al kenyls, C2_6
substituted al kyng€R,[BBOsubstituted cycl oal kyl s,
aryl s, substituted(ﬂCRhgﬂhgoﬂNh%%g, Cl_6 heteroal kyl s,.
substituted Cl_6 heteroal kyl s, _6 al koxy, phenoxy
and Cl1_6 heteroal koxy; R18 Rg _selected fromthe group
consi sting of hydrogen, Cl_6 K C2_6 al kenyl s,
10 C2_6 al kynyl's, r ,
cycl oal kyls, CL 6 SicklaRo < %ﬁlfgig%ﬁ%'titut ed
al kenyls, C2_6 substituted qikyny s, C3_8 substituted
cycloal kyls, aryls, substitUuf ryls, aralkyls, Cl1 6
het er oal kyl s, substituted Cl hé\ero ﬁﬁkg; Cl 6
al koxy, phenoxy af¥C®uiBishe ox&? )hal oal kyl
and hal ogen; and t and s are | i dual l'y sel ected
positive integers, preferablypfromabout 1 to 15

about 4. In other aspects of t FAvention, L1 and L3
can include am no_ggi doRpesd duey/ e ' i.d can

be sel ected fron1any1%¥:ﬂ%é9&n wn n d?g%ggwgggmfring
L- ami no WD 2006/ 066020 PCT/ US2 45467 17 acids

is,, alanine, valine, |eucine, isoleucine, glytine,
serine, threonine, nethionine, Rigyst eine,
phenyl al ani ne, tyrosine, trypto aspartic acid,
glutam c acid, |ysiNR,,(CR[Bi )i  @@REQR;MOel i ne,
and/ or a conbi nation thereof, but a few. Wen
L1 includes a peptide, the peptide ranges in size,
for i nsgiatiae, from about 2 to about 10

R14-Ri7 and Ry9 are independently selected from the group consisting of
hydrogen, Cy.¢ alkyls, C,.¢ alkenyls, C,4 alkynyls, Cs.19 branched alkyls,
Cs.g cycloalkyls, Cj.¢substituted alkyls, C,.¢ substituted alkenyls, C,.¢ substituted
alkynyls, Cs.g substituted cycloalkyls, aryls, substituted aryls, aralkyls,
C1.¢ heteroalkyls, substituted C,.¢ heteroalkyls, Cy.¢ alkoxy, phenoxy and
Ci-¢ heteroalkoxy;

Rigis selected from the group consisting of hydrogen, C.s alkyls, C,.¢ alkenyls,
Ca.6 alkynyls, Cs.10 branched alkyls, Cs.3 cycloalkyls, C;.¢ substituted alkyls,
Ca.6 substituted alkenyls, C,.¢ substituted alkynyls, C;.g substituted cycloalkyls, aryls,
substituted aryls, aralkyls, Cy.¢ heteroalkyls, substituted C;.¢ heteroalkyls, C1.¢ alkoxy,
phenoxy and C;.¢ heteroalkoxy, NO,, haloalkyl and halogen; and

t and s are individually selected positive integers, preferably from about 1 to
about 4.

In other aspects of the invention, L; and L3 can include amino acid residues.

The amino acid can be selected from any of the known naturally-occurring L- amino
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5 am no acid residues. In one preferred enbodi nent,
the peptide is Ay-Phe-Leu-Ay. The am no acid

w0 e®bde®s0 are preferably of the fornmula R28 YS5PCT/US2005/045467

X --~CHf ~C wherein X is 0, Sor NR26, Y5 is O, S or

NR27, and R26, R27 and R28 are_independently sel ected

fromthe sane group as that whi ch defl nes R3 but each

|s 10 preferably H or lower alkyl (i.e. Cl 6 al kyI)
f. is a 05|t|velnte er from apo about

p?F &5 §i8t-HlapinepLpling, (quGigE, 1 ﬂau%?ﬁalg@ggle feﬂpﬁéhwaflwamﬁi}nomne
QGSHek ﬁlﬁaﬁﬂhﬁﬁleaﬁ&&ﬁne 85pt¥filahn, APartieBci® gﬁltegﬁ'iﬂ: akiAOWRine,

non- nat ur occurring amno acids (D o
tayginmphlmﬁldma; prolmnaﬁd/mmhmartl,onah@etaﬂ, mm aptwt 8dhen L;

B e, U o Fnghy it B ARG S s gO ) aBdut 10

afih! Qﬁd reRidRuRE. nﬁﬁ&iepprsfené&érﬁboﬁﬁ@m G}%féh&% & @§ithe-Leu-Gly.
bet a- al ani ne, bet a-am nopropi oni c aci 2-am nobutyric

aci d, The-asmimaecith mesyduies amr@feraplyplafrth@fqmmlaam d,

6- ai ni nocaproic acid, 2-amno 0| c acid,
2- am noi sobutyrl c acid, 3- am cpi§utyr| c acid,
2-aminopinelic acid, 2,4 +c acid,

desnosi ne, 2, 2- dlalnlnoplnellc ai d,

2, 3-di 08, €, nd

N ot hy TR 0008 NG s ooy NEH 469 BE: R bnd Baspre
lisdupesdanty B@lectedl from the lszﬁnle: groap as fﬂaﬂﬁ'hh&ﬁl dgﬁi;(efi;l Ryebut each is
sarco , i.sol eucj ne, | -lysineg,

Rrefet imlw P T aﬂ%ﬁlxﬁaﬂ m@kylhdmfi é ied H@Slty Isrinfegsr fiem bt 1 to

rous to nention, that are listed in 63
%‘é’g‘?{@ég%r%ggo 29622, incorporated by reference

her ei Merishidvds andphaldgsoﬁhenatﬁmﬂlyman’phg amir@pcidipss well as
rangi ng Iﬂ[lomZtoa ut 10, or 5 am no aC|

FBUPR A TN ey cseiiae amocisdDi I fydrgphobiger
R eRRIE PR AL SRR R T bl e R Ak hcon.
SOhEHAGHRY YD exatiple? 0GR FRE RSO sGddddel 2-dfinoadipic
m %@_@g}lplc acid, gprél ét@@pig?(mrppmmc acid, 2-aminobutyric acid,

4-amino-butyric acid, piperidinic acid, 6-aminocaproic acid, 2-aminoheptanoic acid,
2-aminoisobutyric acid, 3-aminoisobutyric acid, 2-aminopimelic acid, 2,4-aminobutyric
acid, desmosine, 2,2-diaminopimelic acid, 2,3-diaminopropionic acid, n-ethyl-glycine,
N-ethylasparagine, 3-hydroxyproline, 4-hydroxyproline, isodesmosine, allo-isoleucine,
N-methylglycine, sarcosine, N-methylisoleucine, 6-N-methyl-lysine, N-methylvaline,
norvaline, norleucine, ornithine, and others too numerous to mention, that are listed in
63 Fed. Reg., 29620, 29622, incorporated by reference herein.

Short peptides are, for example, peptides ranging from 2 to about 10, or more,
amino acid residues, as mentioned supra.

More preferably, L; and L are independently selected from:

-NH(CH,CH,),0-,
“NH(CH,CH,)(CH,CH,O0)NH- ,
-O(CH,CH,)NH- ,
-O(CH,CH,)O-,
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-NH( CH2CH20) 2- , -Q(CH2)3NH-, -(Q(CH2) 30-,
-Q( CH2CH20O) 2NH I n anot her enbodi nent of the invention,

wa200686@®e0 ected from -C(0O CR30R31 OCR32R33 C¥@)/NRBB5/045467

5 - C( 0O CR30R31NR34CR32R33C( O) NR35- ;

- C( O) CR30R31SCR32R33C( O) NR35- 18 O : (O

(CR30R31). C(O NR35-; wherein®” R30-35 are

i ndependently selected fromH Cl1 6 alkyl, C2_6

al kenyl, C2.6 alkynyl, 10 Cl1_6 heteroal kyl or aryl,
and n is a positive NmegscHpNgLer ably fromabout 1 to
about 3. Preferabl XNH( E;gkﬁéﬁgdég rom

-C(O CH2OCH2C( O NH-; ~ - )’NH-; 15

- C( O) CH2SCH2C( O) NH- ;-NH( BpPEH2 CH2C( O) NH-,  or

- C(O) CH2CH2C( O) NH- . -NH{RHeCHa@W&HANH- of t he invention
is that the artisan -DH(CEROH,0),-the rate of

hydrol ysis or rel ease of the biologically active

nmoi ety or drug fromthe ic bicine 20 platform
Dependi ng on the speci f?@%i‘rﬁgrs sel ected, one of

ordinary skill can nodi-@¢(CHPeOconpounds to nani pul ate

the rate of hydrolysi s .OtHCHy®@LRHI-ed aspect of the
invention allows the artisan to regulate the rate at

whi ch 1 feotidrAn@@idaaddt b f aetihption) Ietiy selé@edi@binyered to
the intended target. In situations where it would be

desirabl e to have & (OYcRoR: 1 RaBsCP)NRes-;bi ol ogi cal |y

active noiety or I fICQLPOLALJ, 0 he L2 |inker

25 provi des for éﬁtm%ﬁéégkﬁggz%?ﬁ@m%lsysi s. In

contrast, to the &O)CRIRPISTRIRPEEGINRAD, 8006/ 066020

PCT/ US2005/ 045467 19 Jooléé/rrer | atforns disclosed in
Mt RaoRs1

conmonl y assigned U £ (D¥Beson 10/ 218, 167
V\herei“@le};eliﬁlf_ rel ease of the noiety or drug fromthe
pl atform of'ten depends on conditions such as pH or the

pr eseRrGe:safe @agpeientlyt seRcled foat Hi- 2 byilkyi, G Welkehyl, Cy ¢ alkynyl,
anchimeric_ assistance, is able to substantially
énhdsiewalld o ayb 386 at which the biol ogically active

n is a positive integer preferably from about 1 to about 3.
Preferably, L, is selected from:
-C(O)CH,OCH,C(O)NH-;
-C(O)CH,NHCH,C(O)NH-;
-C(O)CH,SCH,C(O)NH-;
-C(O)CH,CH,CH,C(O)NH-, or
-C(O)CH,CH,C(O)NH- .

A chief advantage of the invention is that the artisan can control the rate of
hydrolysis or release of the biologically active moiety or drug from the polymeric bicine
platform. Depending on the specific linkers selected, one of ordinary skill can modify
the compounds to manipulate the rate of hydrolysis. This preferred aspect of the
invention allows the artisan to regulate the rate at which the biologically active moiety
is delivered to the intended target. In situations where it would be desirable to have a
quick release of the biologically active moiety or drug, incorporation of the L, linker

provides for an enhanced rate of hydrolysis. In contrast, to the earlier bicine based
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5 noiety or drug is released fromthe polyneric
pl at f or m i ndependent of the pH conditions or the

WQ@e@se6meo or absence of enzynes. | n the presenk€r/v$2005/045467

enzynmes, however, the rate of hydrolysis will be
controlled by either the anchineric assistance when
applicable or by the enzynati ¥ reactions whichever is
faster. Accordingly, the rate of hydrolysis is highly

P a%fel‘%%%&@?lyéqdeﬁ é&imgﬁ R PLE S, BT APplisiion 14318167
wheldd EEL 5§ Hﬁﬁb (g(mn)tﬁ mgﬁafoﬁﬁ BREM degenabsn

i nventi on /' ar erein L5 1s
bordditatsi snolahs pHrmk dre ;mcsdncesofsaakﬁness theflindoex hﬂby]glr‘tuh @f anchimeric

S BT ook e g Rl DRk SRRy actve
R g%r 06 EUe Bﬂn%le ]?6121%8 fc Phtfodn ifePLRRABES HE pAS

ages Dbetween t eAg dthe rehai nder of the
lowdithenstardhs presdénce or ahsetae Otftehaﬂn%ss je thepredfentdhef enzymes,

I B&E&,‘SQSP s oA P m gl be eatToTeH R AUBidBe BaHER pxistance
bl e? ﬁ?gﬂgﬂaﬂ%tdr vgé gi% 89fic readfbrAVGHRIE: i€ fék‘ﬂgf %cc@fd’?ngly, the

they can optionally bi val ent
cnarte Dfﬂh}tdr@]a'lsle g hlghlytd@pemldbmwnathe typierod inkarf umdrtwtwmh@h@me

rou i ne-based polynmer. In order to
‘?%Qfgel%ﬂ‘é‘{ tp%j\ép‘?rp%lhsport Z and Z' can include an
am no acid, peptide residue, or polyam ne residue,

such as any of those descri bed above with regard to
DL, aZsugh?’ MOIEKTHES ANDETHEIRFUNCIIONIe, a C6_18

al kyI a substlt ted ar. ter 1 5 -.C(=0

sjn S Egpeng B g ThorBoe A Y gty
%ﬁfﬁncthBh}SluﬁéP aRd isQblebtB® ﬁ‘oﬁlVeﬁﬁéﬂg)ﬂhe sSm& B ¥s PASRYY, is selected
upon the principle that biologically active materials

iwm ahbrg thersaina gorupe asthabwhich defingseY 3. In this aspect of the invention,

b d t
] JomE: STRS I RBEr COT I WAy B 47 g fsgmainder o the
aedidi@rdpb@ fornflydrol ytic rel ease fromthe
bi ci ne-11 nked conposition, but which will becone

act i vén gthenfspeets aﬁth@mg@nhgn,az ang 2 hase moisies gt are actively

O 0s A agselh ool PR oh e sratbiptEE RGN ¢
dathoMet 2GnH P ta Flf%r@@ra%mﬁbﬂ&@@e%@ th&5T ¢ éaH%%Q@ﬁdeA&“lﬁﬁlerﬂQ)r

bl oodstream b e bi ci ne-based pol yner system will
rrmﬂmahentrsam :] amqhtneemfemwghm onelfe rypae thakiripe-based

ns cell of £st
SRRl st B pe ModPlhuCRinpdl 4Rkt Sy tiSG B R0 aca
f}‘)@ {RIda¥sBuS) lor 96%/!&@16&&85&%%%@%& of thohé"@éschb@ﬁé’c@v@ kvith regard
cell. 5 The pr odr ugs of hi s aspect of the invention

4o b, prsvgarrresidee atfpiat adidregidye, a Ce s alkyl, a substituted aryl, a heteroaryl,
—C(=0), -C(=S) or -C(=NRyy), wherein Ry is H, lower alkyl, etc.

This aspect of the invention is broadly based upon the principle that biologically
active materials suitable for incorporation into the bicine-polymer-based prodrug
conjugates may themselves be substances/compounds which are not active after
hydrolytic release from the bicine-linked composition, but which will become active
after undergoing a further chemical process/reaction. With this embodiment, a

therapeutic or diagnostic agent, peptide, polypetide, etc. that is delivered to the
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hydrol ysis of the bicine-pol yner-based conjugate
cl eaves the conjugate so as to release the active

whembogioewl material (designated A herein) intBCT/US2005/045467

extracellular fluid, while still Ilinked to the Z or
Z' noiety. The biologically agtive materials in this
aspect of the invention are preferably, but not

excl usively, small nol ecul e therapeutic and/or 10

| aghost i or, e one..pot ent.i
el by TR Rt R A R bteeb 1 PSRBT HaR & B spirine o
%@ﬂng'alchﬁﬁ? thafHORLOINALE 'td’ﬂ%éi Icelp at:lnltéréps Slha@BishohNeistacvaial by
e treated is tunor fissue. Wthout intendi ng to
iragellidr ¢hensisiyy, eige by pnenzimeot ¢newie system prasend in eat tissue or
i nvention mght operate, it is believed that,
‘g%endi ng upon the additional noiety 15 selected as a

t r ans Rkt &HIANGRAs abftet 6the iffenfidrd?s pRIphredfsodhat in vivo
blologlcally active material into tunof cells is b

thiidrodesis afdhg biginezpobinagrdybeshtdnjugatetdlspgenthe spnjagate e os to release
%{C&C 3 U gl %{.‘1&1 @%@r@r ?deéfgralatleﬂ A:h%?lg)[ iglg({ %%ﬁralgﬁli#grr fluid, while still

UihRABRALE Z R asad. T Biblokitap Zy By hative hefersdld Inl thiyRisp&0 of the
the transport enhancer (Z or is selected from

amngon 26 mﬁf@wbbs beigot axtdgsw@y, seila&lemlewﬂﬁﬁtemuﬁc and/or
Fansport S

dll,]a(%ﬁ 1% agg% i Voerle))/(arpplgh%%e ) entlé‘l?/? gﬁ[ n?‘iloeﬂn lgum e do@(o&bacm

Qnétaer is AtihAedi@liskeddghpibtBecih bi(pachﬁﬁél &idahe ﬁbﬁuﬁalt@ B Geated is

or anal ogs thereof, are readily enployed to enhance

@@Il@lvféssu@ransport of a biol ogically effective materi al

into t Qc?ut ugtgn(ilﬁ%tol‘:t%ab he %y%];l%h{eglﬁeor hyﬁ&tﬁlleﬁg] Eito }{OW the

i nclu resi dues

ReRhtig fi glﬁrz@bfage its Bélzwed M d%ﬁenﬂhiglﬁpoﬁ th@acai@mﬁal iety
resi dues or nore, sinple sugars and fatty aci ds,

selgeied pne thaspogreghancen, theate afjtraaspoghsia biplogicalip activieanaterial
119[5 t&légll@eﬂg ’1s %ﬂ?‘% dgﬁée 8995&)90 cgaﬂg]agtn;e %ﬁﬂt 1nt]o qxtlggellular
nor e, am no es, a {

res

tibdife spaEE) digheift t@éuetdxﬁlmmgem EPR effédt, ihs prbtebﬂee wadiof faaisport-
such peg tide transport enhancers need not be
but are thought 30 to function in other

vvays tIlQ a &8 ldgﬁ&{f ﬁlﬁ?t?fg{ rﬁ%rt %ﬁ:h gz gf{r’ )hi? Slﬂ.e&%(? ﬁ'om among

smal | "nol ecul e prena ySi'sS

tkhewq eulsstiates dbiooeit meablan & aandpoR s, Snﬁplgrlk@evz\&@f example,
2006/ 066020 PCT/ US2005/ 045467 21 transport enhancers
Selkparg&nowato é%’é[ﬁb’l t@ngmry%ﬁfearhmﬁ@ent%ai Sidering fagiospand the

AR e PP SR A WISl AR ol v
bﬂaﬁd;pmgﬁ afad biglogithily effevgion indvariap ims tubgdd asltsd Exathipdésydfi tlmese
enzynes, but are then cleaved, within a target cell,

@ameatfsmﬁléé% PRIEY a&H’cFF%}Fl“‘i?r BeRtiden ¢.2..stieH PERICCA MRS 1ﬁ‘§1ze from
%béc)}ﬁ OZCtﬁ & ?{cl:{'l r%';tfegt :t?éesso? ‘ikl/@é %ﬁi)f% s%gaﬂgl Qndzfatt? 'a€ids, endocrine factors,
and the like.

Short peptides are, for example, peptides ranging from 2 to about 10, or more,
amino acid residues, as mentioned supra. In this embodiment of the invention, it is
believed that such peptide transport enhancers need not be hydrophobic, but are thought
to function in other ways to enhance uptake and/or to protect the linked small molecule

agents from premature hydrolysis in the general bloodstream. For instance, peptide
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meani ng to be bound to any theory or hypothesis as to
how hydrophobicity contributes to efficacy, it is

whedobes®eh t hat a hydr ophobi ¢ noi ety inhibits tPEr/US2005/045467

extracel lul ar cleavage of the transport enhancer away
fromthe active biological agent, by inhibiting the

attack of hydrolytic enzynes} etc. present in the

extracel lular tissue space, e.g., in the plasma. 10

Thus, so preferred. transport. enhancers | nc]ude

ggrgs:pprt _enﬂ%r@pﬁp% !aﬁ,dfglh?)ﬁl&l %pﬂgargm, a io%;p%%?rﬁgd’)rt enhancers of
dftilal ﬁlolléc%}é‘f hyeoht hﬁlglﬁ Yfd tABugti ) tﬁéﬂ)&'llg@rindéf lehV¥e from the
phenyl al ani ne, TyroSine, and tryptophane, as well as
iotogia lyraatiVe/ageaichy plasmya-taseid hadrolptis engyroes, st arg thanicleeved

acid, and | ogs therepf, nmenti oned,supra. lLn a
PRI o terinh 7 bRy VTS PPBIHES GPY OLRREALS: Sk 2 Cathepsins
hydr OFHe]&g?J%aﬁn SefARH GspBREseA Ynd 71e @&f@iihéoﬂ%/m\@?&ie@f Without

exanp € organic noiety is a or larger, _
alekyihg t@bgbowrd to hey theogrorlhypotbetis asodgworydrophobicity contributes

nonsubstituted. The o ni.c.noiety it sport .en ce
RSt et Do O RO BT AR Syl Hpvese

, ] ) _ o th K
L TV A
oelaydrolytio enzymidsyedt. ipnepe ioghe extracel hdardisaspenare aghdn gheplasma.

d A _are Jeaying or activati groups, , sui tabl e .
T st eferteagtt AapRore oS of: - prpiobRing goids such
N QY6 HPBE A8 diea Zl dibine hAk@@Rhe, proline, phenylalanine, tyrosine, and
N- hydr oxyphthal i midyl, p-nhitrophenoxyl, i m dazolyl, )
tiyprpghaney sueell as mindydtyrallg othiraegdaritiatiyés, sudhmse y-amirwcadid, and
ur eas, %sngafluono enoxyl, 2,4,6-trichlorophenoxyl or
BRalees thereph ap meply rfljp’g%oups that will be apparent to

t hose ,pf fafidl BAtioh, Bt thdnspdiP EntRHER 2S£ ByRbphdtec Big@SieRioiety.
i nvention, |eaving groups are to be understood as

Stoply byrveaypsf ewhinple, e ergraprabbistyds aieas tor hayeen alkylaaryl or

cl eophi]e. found on the desiyed t.arget. .i.e. a .
B ErENaub P b e ShiaghBarey syuffiortigbancer is also
b&teRbiangl tBRhE&dpasd arkPineivide Bedahi2 TahctRMAL&bups including, e.g.,
internedi ate, etc. The targets thus contain a group

fOFS) dhd/pt eceBnt , such as NH2 groups found on
proteins, peptides, enzynes, naturally or WO
2006/ 066020 PCT/ US2005/ 045467 22 chem cally

£y Nt hgHRPAUL A N0 dd PREROWPSS such as doxor ubi cin,
spacelrs such as nono-profected di am nes. The

conpounds dfeayihgopactivati eupdt i on can al so i nclude a
space rou bet ween, t hi cine .group.and t eav]

oF oup i HodF BaperS BT A and Al Tl LR aind GRubS BHI-BR
SRAGRS i@, WitlBit 1R8it#idne ERYupaddel las Nehyd@¥xybealdtilazolyl, halogen,
containing up to 18 carbon atons or even an additi onal

Pohydrexypbizalimidstenippbenoxybiimidagelyb Arhpdroxyedninydyly
%}giggoqﬁgrgyl thione, O-acyl ureas, pentafluorophenoxyl, 2,4,6-trichlorophenoxyl or

other suitable leaving groups that will be apparent to those of ordinary skill.

For purposes of the present invention, leaving groups are to be understood as
those groups which are capable of reacting with a nucleophile found on the desired
target, i.e. a biologically active moiety, a diagnostic agent, a targeting moiety, a
bifunctional spacer, intermediate, etc. The targets thus contain a group for

displacement, such as NH, groups found on proteins, peptides, enzymes, naturally or
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synthesis techniques. It is to be understood that
those noieties selected for A and A can al so react

wowaok/oetober noi eti es besi des biol ogically actiRET/US2005/045467

nucl eophiles. 2. Functional Goups 10 A and A" can
al so be functional groups. gzllniting exanpl es of
such functional groups include nmaleimdyl, vinyl,
resi dues of sul fone, hydroxy, am no, carboxy,
th
52 af(t‘%hg ﬁgﬁﬂ%lz%? tlge?a fﬁfglg %é%%e%%lr% 55 o(r‘;[:l hd;(‘)gon}lfl)?cm spacers Ch as
aidrteproRtadiduniiges pacer . Once attached to the bicine
portion, the functional group, (e.g._ maleimde), can
be usddietcomporndsiofifhenrsseat muenismygaaralsognglude & spasergspup
[

Soléﬁﬂee?lsthé Ql%{ngé%u% aglg etl? I%E%HE g%glp %é?iﬁ%l%l%ﬁ g%{ [g%jdlxg{qf%%mred The
Vphek n&ﬁety matyfbe achetesqiof] salkdxyf slkpludontdihihg'bes €8 farbaisiatoms or
A" are residues of an_amne- or hydroxyl-caontainin
i &y Aditionah pelymenfhain gTh‘? PacesMeigiées wnibeapde using standard

I )
g%@%é‘{je%hmgﬁeg ﬁ@ i Ee[ey i gst‘?é at‘%??e%f&eﬁ&'%?e%%g%or Aand A
canpBu nelst with lotide moidtich besiddsibivlbgitalpnactive n@tle@shilssic h
as ant hracycli ne caonpounds i ncludi ng daunorubi cin,
doxor Wi ci fun i ne nustard, nelphalan, Ara-C

(cyt osj b abhj i

oo AL 19540 A LOUAL CorIEAELABRIL
foneioyalcgrougsandudembBimgidof, vawl, assidies ofsulfone, hydroxy, amino,
hydr oxyl - contalnlng cardi ovascul ar a

&ﬁlfhoxmaﬁqcagwhy o casbragtead dh 1akr Wgwgt&hﬁb%%ached to the
@)‘?&ﬁhé {)@fﬁ%h Flrr@ﬁ%n 6{1;%111'119 nY S ?Egr' dﬂ!’:@ %ﬁlwh%@ ?&h@%mntleyportmn

nystati e an ericin I - anxi
aefitnctiges roableas tnalmdmdeg,&ﬂﬁ be asgtt tvaltaciethe dmﬁ»‘ne-polymer to a

system activating age ana) gesjc, fertil ent,
SR HEB o1 1 YGOSR o APRIPATHAR B Posisifr pepds sbacer, ot

st eroidal gg Afive Blofeticd N addition to the

f or egol ng, T@%—C‘E@y_a‘ce tive noiety can al so be

a resildtiese afpeets of fizynubs (Jpwhere iAngndpAl weepetldmbepf an amlne— or
nal .anti bodi es NuNoco ates, suc

@%%gy SPHEHBIG KATROwHE %@ﬂnﬂpﬁfa@éqggf@fém Fata lse%ng?unds
?ﬁ@{l‘déﬁfm&@g%f 01?3910 cOAPBERsS erfzgﬁxl 1o frﬁbﬁlﬁptldes etc. Organic

contenpl a tabl e proteln e not
chmpbenﬂstlnclum“ﬁﬁlﬁﬁ’d D6BaR0, i?ﬁiﬁtlUSQl&@EdsMﬂ#ﬁ@chm{%ompounds

ept.i des, eptides and t he I ke .hayi ng at
e '\é‘tﬁng Aeunepiicin Oéoaibb@ap F-gpno Frg}usg?e E‘E\Yﬁ Ara-C
?cﬁo&ﬁ@aﬁbﬁ&&l@ an8¥§15ﬂeﬂ)éhﬁ% o[\iltet @’rﬁﬂcﬁﬁhs %rg I'g‘émcﬁabme etc.

including nmateérials ave physiol ogi'ca
ﬁﬂarman@boﬁwcmhe@nmnbeam&mha$fmehhnmscﬂhg&axﬂhmumnuage

atal ze reactians in anic s
ﬁ?’i‘ﬁ% %tp%‘ﬁ’( PefReshf ag%ﬂiﬁﬁigié§a@ﬁ3tq%ch} @gitpachtaxel anti-

iRebile ant@-‘f'ﬁngﬁf é%lcﬁ 9§ njl/éta[’ﬂnt 8fcdn@zole Qﬁ@ﬁﬂﬁ)ﬁ@ﬂeﬂeln@ Iétfft‘if-‘anmety
protei ns such bl ood faétors including Factor$

vigert, gaastrdlmtestmal agent, central nervous system-activating agent, analges1c fertility

agent, contraceptive agent, anti-inflammatory agent, steroidal agent, agent, etc.

In addition to the foregoing, the biologically active moiety can also be a residue
of an enzyme, protein, polypeptide, monoclonal antibodies, immunoconjugates, such as,
SS1P, single chain antigen binding proteins (SCA’s), such as, CC49, and fragments

thereof are also contemplated. Suitable proteins include but are not limited to,
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i mmunogl obul i ns, cytoki nes such as interleukins, i.e.
IL-1 through IL-13, etc., alpha, a and 'y

WO nioené@eons, col ony stimnulating factors incl URPECTYS2005/045467

granul ocyte colony stimulating factors, platelet
derived growth factors and phosphol i pase-acti vating
protein (PLAP) as 10 well a523Thyrmsi n al pha 1 and
Secreti n. OGther proteins of general biological or

0D caviTes arat s cih e T havine b e o Bbfgoup for
%BM&'&&E%&E %t% ﬂ§4 {19219\(’;‘!;' int fooNSteﬁHﬁllal ﬁﬁ%ﬂ’a 1n(c)1F1d1ng

ansform n such as TG
mlawhlchﬂnadephmiol@loadmhpmanMomle gichlcactivities as well as those which

Yo onedl t hr opoi et.i mentary hor nones,
R OIR R A eSSt Rt SESs. ant | o Ur et o

h Or ML Steink! Y1 AShtifes a%tlgi n% bf %&@QQB&E?& 'But are not limited to,
follicle-stimilating yroi d-st i’ mul ating

themwglobin, séresysoeimsntn msgﬂmcbﬁtﬁovsanm}u,dl@ﬁhctomavm ¥HI, and IX;
l.nmuno ins af int rest j ncl ude | gE, .|

R gePai: (o et R en BialsiRing o, 10 s s Pete,tipha, B
108 ikt Ry kblbgy stifuBhihg T&ﬂﬁs ﬁﬁﬁldﬁ%ée %'af u1§&}}t@w1@ﬁ§l' :ﬂﬁnulatmg

factors also exist in non- gl ycosyl a orm usudl
dactersyelatglet d@ivedgrwgthrfadomandu ah0sphﬁbpase{ahhva1pmg :protéihéPLAP) as

no cos er are al so anon rotelns
vt SRRt 1 G Rfin b e B o et RO IPHEH e
g&lﬂﬁg ‘irﬁ&%sﬁﬂ&ﬁdié nSulfd) %bﬁﬂ?ﬁote@ﬁﬁu@ﬁ laY tdcins RIAZYHRS tumor
oxi dor educt ases, transfeérases, hydrol ases, |yases,

inSonveis 430bers anrﬂrdlatghg@mlns wiowlo fitctdre sogh dsitreinsforining growth

t | f t
MipihcabeB s SOF ARG or B widemoe Bt G Mo D ntese,
6RART QA sIQ S ER3&In, PLRRHAXY H’(ﬁmo@ﬂe§ , Yh&Bflamic releasing factors,
endot oxi nases, catal ases, chynotr psin, |ipases,

@ntidiassis hormerssprkictin qdjlhn@tph goussiotropipy ﬁéluqiastesulahu,g hormone,

bohydr at f
919998%55 e i tng R AR s Sl pE TRE. '
gﬁ)bgl@f%Qﬁ int@tedCIACRINE IR 35K ASHE 1A Ao DGR FRBIEAS $Boereof,
etc. Al'so included herein Ts any portion of "a

bi ol ogiow profsing sueh akethe injerteakinagintenferarisvand lsblonx tstumultavng

e o P 0SB0 R OB 0 s Bl Rcombinan
e (lies. MHiEd RinCelf€dstmtddRRIRIons aRd AR 8ohg B@HREERS of the present

singl e chain binding proteins, see, for exanple U S
paxeaenNo. 4, 946, 778, di scl osure of V\,hl chis

e R B 05 e B R O
réﬁizmﬁésg)aﬂuoreaﬁﬁta&@dtmfermnydr@maés mbésbﬁdmeﬁsmd ligases.
catalytic anti bodies. 5 The proteins or portions

tHihabeimghingied e ppicular orzymes| exewglasyf gaaymgs of interest include
LSRLANE Sy KARM el Bnd ROSE AL DEANOAL JcoBlhAL dibabie
dismutase, endotoxinases, catalases, chymotrypsin, lipases, uricases, adenosine
diphosphatase, tyrosinases and bilirubin oxidase. Carbohydrate-specific enzymes of
interest include glucose oxidases, glucodases, galactosidases, glucocerebrosidases,
glucouronidases, etc.

Also included herein is any portion of a biological polymer demonstrating ix

vivo bioactivity. This includes amino acid sequences, nucleic acids (DNA, RNA),
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sources, or by reconbi nant DNA net hodol ogi es.
Transgeni ¢ sources of the proteins, polypeptides,

wa@pioeoed@ed d sequences and the |ike are al so  PCT/US2005/045467

contenpl ated. Such materials are obtained from
transgenic animals, i.e., mc pi gs, cows, etc.,
wherein the proteins 10 are expressed in mlk, blood
or tissues. Transgenic insects and bacul ovi rus

88 fh @8 c a§i¥1§g %B{i‘boad g%n gl% cﬁﬁlgﬁ) (iouﬁ%)?ezﬂst, see, for

reover, nmutan ve ’sIons O

| fmaHIpﬂﬁeULSn BaieneNal 4046/ 18niRCclobGe D¢ %@chqg 1ﬂcbﬁ)orated herem by
entl Qther proteins of interest are allerge

prle 1’%‘&8& mpdequigscdilingfisioge e f Eptibodiss ey ﬁegnwsc,qmlyclonal
ran&l%oalaé N PQi”z%tMi@eJ IfiCearallft J0RGRL N0 | S

ITustrative o rote R%&¥ e suitabl e for

t he prEsgmoteins\oepbitivns thleteof garl be PRpareder BbRed Hyhéing techniques
t.hose roteins, as defined herein, not specifically

eRPPJREsH At AT, g in the artsuBh as s gultue.cupracticn from animal
f th
abaRed, Bt B g&gnﬁ’)ﬂﬁnﬁ ?\IAV‘fng aoltog][%s ?Oe{fmﬁ%e%}cn%%lﬁcieg 8ﬁ,§1%tm%tems,

invention. In a pre erre aspe

i ypoptides, dnyidio axid sequuntei anidnle likoaRAWdEoh@mdlated. Such materials
bi o"tgt?" c(? I% active conpound that is suitable for
r?é%? EANSETTBS RaiBalspioe.  imEce; pigs e wsr eé«at whereinghe proteins

&8 Sse®indnilk rmq@ c]e0C
cond| tions for whic @S% <8 ngﬂt g%l IFH@&% l?aSHIOV"FH%eXPreSSIOH
fsmtegs:) amgldm cohteirgplatedunt sohﬁ:ehxeMdrésdi&t r@tame,egmls d'b%rotems such

?E"% r the c nds whi ch can be nodifie
&???IP%‘W g%?l“fl ithe|scorenfi theinvertion. ot her such

conpo

COTPOUNAS moRYR LN LA I8 AL L i,

thagybehveeny inotoa]lecgdn| andabe live The ﬁ)”rbgdl ReMustBtive of the

cifi bl% rrepaHﬁ%ré g@but havi ng sui t abl e attachnent
SRS Wit s S5l ar e arcan Ty ion i o ety o hose
pRAciRg, @8 ﬁélﬁnéd"ﬁé%lhlrgﬁl O};e-g@;caﬁ Phentibfid k! hgﬂﬁ%%ﬁ]%%aﬂ%ble amino

types of am no- or cont arni ng no

Stfiupabd @sd mtendad Ianlds almmlﬂnm thierscorse dftthé piebent éhvieStion.
am ne-

e B B Bt S
Q@hﬂé@{dlﬁa 6%@%Iﬁcﬁ@cmun§%a{t h@élﬁtat)% fgroltne(gcmal or diagnostic

subst antial |oss of bioactivity aft er
sesindhg frestmentend aningals, e enanmhhsslrichxdlrrgatms %ﬁﬁ(ﬁﬁlﬁlﬁbns for

W% q’ep a3020 P%‘T/U 28, 5/.045467_ 25 4. Al kyl G oups
PYS LI mERt 1S dgyir foyegqing %ﬁféﬁ SAfin de Musipgve and not
Blktilg OF 0RSmpBURR whibHTLd ol ? o&%&ﬁghﬁy%ﬁwlﬁ realize

consi sts of 6 al kyl s,
that athersugh gqymgoum]lskgqng)osmns ca:(yhld snmhllm;ly modiﬁledﬁmthout undue

é}ﬁ%ﬁiﬂ i‘l%éll@gla |1§< nlgfl @(&2@90%%@3? » u&)mqgglcglglgq%ggap Wt@al'SGnot
syeaificyllysmeftored bat BivaR $¥thBle aARChmEH BRddpt HeBkoShtelded and are

het er oal kyl s.
within the scope of the present invention.

The only limitations on the types of amino- or hydroxyl containing molecules
suitable for inclusion herein is that there is available at least one (primary or secondary)
amine- or hydroxyl- which can react and link with the polymeric conjugate and that
there is not substantial loss of bioactivity after the prodrug system releases and

regenerates the parent compound.
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5. Diagnostic Agents In those aspects of formula (1)
where A and A" are diagnostic agents, a non- limting

wo p@b/0efo2eui t abl e agents i ncl udes dyes, chel atP@IUS2005/045467

agents, and isotope |abeled 10 conpounds and ot her

| abel i ng conpounds such as Green Fluorescent Protein
(GFP). 6. Targeting Mbi eti es® n those aspects of
formula (1) where A and A' are targeting noieties, a

non- limti | i st of suitable agents incl udes,

pepti des s@gg}de@'—ﬁ%T peptide and U-7 peptide, single

chal n N WO A AR SFBhllcyMBoE! aGn-limiti
such gg%?%%%gggﬁfb&%ﬁg )t aur?ne andsggot |yrn@lOlg aron-tmiting
Syi\fHEBSe gfouBs Gd)rNEtsldf KE{EBIWWER&G@IM(EWIWS Cs.19 branched

e S R i

s l@g%ﬁuﬁgd l511 § AL k@i BRI, %gﬂkent O’[‘Tith'%%‘f'oalkyls, and

gacting about one edui’val
eubmnrle:ticmgbetk@dlklylsfunctlonal i nker such as, Boc, N

H O wi_th abqut one, equivalent of the acid protected
bi ci ne- nolb—%&@ﬁ@%ﬁg?iﬁed as 1in Flg 1) 25toform
an | ntII?fHS@éjh@te@ts YU EmAR: (I (8QNhé%Q ddd A arBfaphbstic o IQS |a(ﬁon—

HN --OGBu "HO WD 2006/066020 PCT/ U82005 04546
Winsitieg Hi8uof siitablp rgetncincndegdyespchel)ing egantd, agd isktope labeled

SR 0 St P e i AR 3 S B EERl PSR )
I nt er gedi atrpa@&tg{;llqglengg HOII O Boc-NOO-,CGOII H
N/G- OB

In those aspects of formula (I) where A and A’ are targeting moieties, a non-

limiting list of suitable agents includes, peptides such as, TAT peptide and U-7 peptide,
single chain antibodies such as, CC49, and small molecules, such as, for example,

taurine and biotin.

F. SYNTHESIS OF BICINE LINKED POLYMERS

Synthesis of specific bicine-based polymer compounds is set forth in the
Examples. Turning now to Figure 1 for the purpose of illustration, one preferred
method includes:

1) reacting about one equivalent of an extended blocked bifunctional linker such
as,

Boc<, - ~_0O-_~ OH
N Y

with about one equivalent of the acid protected bicine moiety (identified as 1 in Fig.1)

to form an intermediate such as:

'H 0 “
Boc- N\/\O/\/O\/\NJ\/O\/ . |

H N—" _C~otBu

H

HO



O O 5 3) deblocking the resultant internedi ate above
and reacting it with an activated polyner such as
W@NBeR&B20r SC- PEG under basic coupling condi t PONES2045/045467

deprotecting the bicine acid and thereafter activating
the acid with a suitable activating group such as
t hi azol i di nyl thione or N hyde®xyl succinim de, under
coupling conditions. 10 An alternative nethod for
gﬂg the bicine derivatives includes: 1) reacting

retin & nspiectiie #eiixt ended bl ocked bi funct i onal
I'i nkery f
bi ci e PeiedpE BE mERLAAL 8Tko 1) Wl LBl §f g
EkafipleBaetiChlodde, thiform adNinkbrmi¥diate3uBhadiO where tBu is
a protecting group; 15 2) reacting the internediate
fromstep 1) with an appro ri atel nodi fi ed

chgl\P-atlng group such as O to fofn an
as ;LH;QQL(DQGGZ@ PCT/ US2005/ 045467
27 0 Boc- NQ)}QK\/\\% N H N" \ergu gONO
N—" OtBu
0

~

3) deblocking the resultant intermediate above and reacting it with an activated
polymer such as PNP-PEG or SC-PEG under basic coupling conditions,

4) deprotecting the bicine acid and thereafter activating the acid with a suitable
activating group such as thiazolidinyl thione or N-hydroxylsuccinimide, under coupling
conditions.

An alternative method for making the bicine derivatives includes:

1) reacting one equivalent of an extended blocked bifunctional linker with one

equivalent of the acid protected bicine moiety to form an intermediate such as:

o ”

H N_/

H
BOC-N \/\O

HO
where tBu is a protecting group;

2) reacting the intermediate from step 1) with an appropriately modified

activating group such as

0)
OH
0
N
X O

to form an intermediate such as:
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3) debl ocking the resultant internedi ate above and
reacting it wwth an activated polynmer such as PNP-PEG

W@r00&0sdOBG under basic coupling conditions, aneCES2005/045467

deprotecting the bicine acid and thereafter activating
the acid with a suitable 5 tivating group such as

t hi azol i di nyl thione or N-hy??oxylsuccininide, under
coupling conditions. It will be understood that other
art recogni zed protecting groups cangbe used in place
of t-Bu. The activated PEG or @gol ynef| bicine
derlvatlggrﬁﬁ now capa Ie of eagf gg MAth a d

conj ugati ng te A grgs pept T HE, péﬁer 0 A
non-limting list of suitablB coupllng agem%s NtBwde
1, 3-dii sopropyl - carbodiiinide (DI P ARy suitable

’di al kyl carbodiimde, 2-halo- I -alk Opyri di ni um

hal i des (Mukai yama reagents), 1-(
- di met hyl ani nopr opyl ) - 3 Ogt hyl
propane phosphonic acid cy
phenyl di chl or ophosphat es, whi ch are avail abl e,
for exanple from comrerci al ol5 such as

Si gnma- Aldrich Chem cal, or s hesi zed usi ng known

tech né e%‘?o (ikm {1 ?’Qﬁq@)ﬁt H} erldga%/ iatgog% Ah3 r&%ﬁ%ﬁ)@ﬁﬁﬁﬂ deflvated

an |n uran

h?ﬂn édch|a|s @I\(PCIPEGCN} SCHIEE(Bylh&ﬂﬂ)amhlc(jﬁﬂ)ldg c(oBﬂlMons and
chl or

of orm ( CHC13) di net f or mam de ( DVF J
mi xt ufedeprofeetigfthe @G}rﬁ@s}dearﬁék%rgaﬁ% @P%Y?émg the acid with a suitable

di me

TR AT IRAY e YA NS0 ABKL L ALy coling
adtdithdaeH et c. The reactions are usually carried out at

a tenperature of fromabout O C up,to abhout 22 C

(r oondttveiheruadersiopd thag gﬁwa P SSCOBHIZEHRIOFSTING EXBPR Gy used in

R e
7RO OO0 20d P&ﬂﬁgdﬁﬁ@%ﬁ déf4 pptideSspacerDetanPEG, , - -, 11 H

0 Il la) O —~0~j O
0 nPiéESlq(nrl%lt@géﬁFP%uﬂégl@CPvﬁm%gemé Hr@‘ﬁedayﬁh}wropyl- 0

carbodiimide (DIPC), any suitable dialkyl carbodiimide, 2-halo-1-alkyl-pyridinium

bodii m de (EDO),
Nanhydri de (PPACA) and

halides (Mukaiyama reagents), 1-(3-dimethylaminopropyl)-3-ethyl carbodiimide
(EDC), propane phosphonic acid cyclic anhydride (PPACA) and phenyl
dichlorophosphates, etc. which are available, for example from commercial sources
such as Sigma-Aldrich Chemical, or synthesized using known techniques.

Preferably the substituents are reacted in an inert solvent such as tetrahydrofuran
(THF), acetonitrile (CH;CN), methylene chloride (DCM), chloroform (CHCl3),
dimethyl formamide (DMF) or mixtures thereof. Suitable bases include
dimethylaminopyridine (DMAP), diisopropylethylamine, pyridine, triethylamine, KOH,
potassium t-butoxide and NaOH etc. The reactions are usually carried out at a
temperature of from about 0° C up to about 22° C (room temperature).

Regardless of the route selected, some of the preferred compounds which result

from the synthetic techniques described herein include:
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WD 2006/ 066020 PCT/ US2005/ 045467 30 where Al is a
group such as: O s ONO2 -NS -0-N O Il 0 NS ~~
woRdob/ioedddd O H 11 0 O and ~i O~~~ ~ HN O N O PCT/US1965/045467
| eavi ng or activating groups such as those descri bed
above. Reaction of the bici ne-ﬁctivat ed polynmers with
a suitable target results in the 5 transformation of
the activated polynmer into conjugates, transform ng Al
into re A2 1is residue of a biologically
activé%%%%agrﬁggé?&la&c. A non-limting |ist of
preferred conpounds that result fromthe techm ques
descri bed herein above are: 0 PEG,,-,,,-,,, ®~0O

NH-t hynosi p=spha | H OO0 Of"~r 0 WO 2006/ 06
PCT/ U 007 310 PEGQU\A NHDOX_ H ~ X7 NP-y
2

OO0 | —N S

d (o]
an HN/\/ \/\ONN

or other leaving or activating groups such as those described above.

Reaction of the bicine-activated polymers with a suitable target results in the
transformation of the activated polymer into conjugates, transforming A, into A,, were
A, is aresidue of a biologically active moiety, spacer, etc.

A non-limiting list of preferred compounds that result from the techniques

described herein above are:

(@]
PEG )}\ O. O g o
\/\O H/\/ \/\O/Y \/\N/\”/NH thymosin-alpha 1
o o)
he
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PEG,,,,,,-,,, 0) O ™ NHSecretin H-"N-,-y IO 010
WO206Mk6020 O /~ "O N~ /NHDOX \/ \ H\O\ ~/PCT/HS205/045467
V10, ~nmPEGHNO NHDOX O NOyo HO OO

mPEG , , -

o=y, ONHOI \Ilv/ and WD 2006/ 066020
PCT/ US2005/ 045467 32 C CI—|2CI—|§ 1 NN N~-rNH-DOX nH O
O O0T0 wherein: PEG=0\ " O- and

0
PEG\/\O)J\Q/\/O\/\O/WKO\/\N /YNH-DOX
0 0
o\[/o

0
PEG\/\O)J\H/\/ o\/\o/\‘( o\/\N
0

NH-SS1P
A
(0] (o}
T
) ‘
PEGV\O)kH/\/O\/\O/ﬁ(O\/\N /\’(NH-Secretin
o H I
O. (o}
T
o
"EG\/\OJ\H/\/°\/\O/\/“\ﬂ/\oﬁ(o\/\h‘/\ﬂ/“”{’"x
o 5

H !

H
o\/\ NH-DOX
N o q /\H/
9 0 H o]

and



O nPEG = H3C0,~/0O-n G MILTIPLE POLYMER LOADI NG
51n a still further aspect of the invention there are
w@e@eia®eb bi ci ne-based nultiple branched pol yp&r/US2005/045467

conmpounds. In particular, the base bicine derivative
is further nodified to include one or nore term na
branchi ng groups. Preferably,3%he term nal branchi ng
groups are of the formula: Y6 Il R50 C1
Uﬁ”-“ﬁ” O(GMMM&U(C muar RA0 Y7 N---c/

L ALSOL 0 4B BFADOX' 10
%ﬁ P@ﬂﬁb Y7 are | depend n Iy r NR46; L6
is a blfunct %nal | i nker sel ect €d fr?n#thé)sane group
as that which defines L1; L8 is ﬁ b| unctional |inker
selected fromthe sanme group as t mhlch defines 15
L2; R40-R46 may be the sane or different and are
sel ectgg f.rom the group consisting of hydrogen, Cl_6
al kyl s, _6 al kenyl, C2_6 al kynyl, C3_19 branched
al kyls, WO 2006/ 066020 PCT/Usg‘%5y96;467 33 C3_8
cycloal kyls, Cl1_6 s&BStituted @ "% substi t ut ed
al kenyls, C2_6 substituted alkynyls, C3 8 substituted
cycl oal kyl s, aryls, substituted aryl;b aral kyls, Cl1_6

heteroal kyl s, sub&8PEEGt ed He8- alkyls ClL 6

al koxy, phenoxy and Cl_6 heteroal koxy? j, -j', i and i'
e sitive |nteger; 51

a(:}ﬂd —E}éf&iﬁ Q }Mf}é.RyOL@AJ?IP%? r, v and w are

i ndepen d%ﬂll'ﬂ(rtﬁ&' a8pdceelf the Sviehtién ttﬁt@@@pﬁmd%'a%mﬁe-based multiple
sel ected fromthe group consisting of substantiall

rieenched pelamice cpropeunds. In particular, the base bicine derivative is further

modified to include one or more terminal branching groups. Preferably, the terminal

branching groups are of the formula:

Yo
Rsg C 1 (L6)j—(L8)j'_O_(CR44R45)u_(CR<R43)r

Ryo

Y N— L —

\
R4y

A'—(Z'); (Le— \C/P O—(CR44R45)w—(CR42R43)y

wherein:

Y and Y7 are independently O, S or NRye;

L is a bifunctional linker selected from the same group as that which defines
Ly;

Ls is a bifunctional linker selected from the same group as that which defines
Lo;

R40-R46 may be the same or different and are selected from the group consisting

of hydrogen, Cy.¢ alkyls, Co.6 alkenyl, Cp ¢ alkynyl, Cs.j9 branched alkyls,



residues, Cl 6 alkyls, C2_6 alkenyl, C2_6 al kynyl,
aral kyls, and Y6 R60 11, (L7)
w0 @01)9/))3’3602(0-(CR44R45) u' - (CR42R4A3)r R40 Y7 N_C »CT/USTRAI045467
A (Z)i' (L7 i C0-(CR44RA5)w (CRA2RA3)v 10 wherein:
L7 is a bifunctional I|inker sg%ected fromthe sane
group as that which defines L L9 is a bifunctional
i nker selected fromthe sane group as that which

ErPEDaGis e RSt IS G bl A s upsituted

aﬁé{ngléeﬁlg " %sﬁtu@éd&‘ylﬂ%alk%,_ﬁy@' &ﬁ%ﬁed@@ﬂ@ aa&lkylayél ¢ heteroalkyls,
ra

, and all other variabl es are as define

aSBbSIéutectIQe shetsrnalliyiy Cos atkohmdhsh@iyread dérs hﬁéqroalb@cyar e
of the fornul.a str re: 06/0600
PCT! U200 o Fhet St Rageds (LR Doptis nteger;
5 0- (CRA4RB4Y) ate fde ﬁtl}YOgrlROO N-C C
(Ll)a(L2 O (CRBR4)N-(CRSRE)M R4l b e\ YI A-(Z);

( L6 tr,:r,cy ar(cbmwégpmémmyed PPBiEV¢ integersCR25

AT RN s LT, A HR—

Aedidies] C1.{ Alkyls, @_&@n@p@g RAGhE LER4BRAAI v and

Yo
Reg c 1 (L)~ (Lg)y——O—(CRusR45)y— (CR<R43)r

Ry
\

N\C/
\
“ R4
A— @\ C 7 O—(CR44R45)w—(CR42R43)y

10 wherein:
L; is a bifunctional linker selected from the same group as that which
defines Li;
Ly is a bifunctional linker selected from the same group as that which
defines L;
15 R is selected from the group consisting of substantially non-antigenic
polymer residues, C;.¢ alkyls, C,.¢ alkenyl, Cy.¢ alkynyl, aralkyls, and
_all other variables are as defined above.

The resulting branched bicine derivatives are of the formula structure:



I~ C1 (L6)j-(L8)j-_O (CRA4ARA5)u(CRA2R43)r \ Yz NC
Il Raeo Cb Ll)a~L2)7 O(CR3R4) n(CR5R6) m Rat Rza ~~1
WQ2006/H56020 ' (Ls i C O (CR44RA5) w (CRA2R43) v r | PGI/UBROCS/@A5467

ZA Rz5 A -(Z)d -(L3 g CO0-(CR7R8).-(CRgR1lo)p 5

where all variables are as prsviously defi ned above.

As denonstrated above and in the exanpl es, the bicine

pol ymer systens formed using the nethods of this
inveption provide for the ability for multiple I oading

of ol ogi cal |l y active noieties or other A groups. An
adv rbt age of this branched bicine systemof the
pr (Lt amaRris5- (¢RIt t he artisan can enploy a

| i neaf! high nol ecul ar (0 yei ght pol yner and in
addi tion, sattach one or\nof k ol ogically active

noi eti es, ” i agnostic gen(ig F(harigRIOTRFAGerkBe)h N a
VALLELY QUi nati gaccbrding to the needs\ﬁo ﬂfne

At Lates" Wor S005T 085020 BET/ US2005/045467 35 \f“g‘ ~z}a
VI VO DI AGNOSTI CS Anot her aspect of e inventi Y

provi des for conjugates of sthe | bORR (CRR Iy
prepared with a diagnhostic tggj ihked t o iR&gltrgaﬁ%port ,

enhanCgr descri bed above, wherein the tag is sel ected
for ﬂ'gnostic or imagi ng purposes. Thus, a suitable 5
tag prepared b | nking_any suitable noiety, e.g.,
aReoany p(H§T@*F5§¥8%%?“?ﬁg ﬁéﬁrt- standard enmitting

i sotope, radio-opaque | abel \ magnetic resonance | abel,
or ot her non{yyadioactive isotopic |abels suitable for
magneti c resjopance i magi ng, qu@f@Scence-type | abel s,
| pbekys exkiby (kSR e &Ly, "and/ or capabl e of

fl uorescing 8ler ultraviolet, infrared or
ghgctrochem cal stinulation, to allow for imaging
tunor tissue during 10 surgical procedures, and so
forth.y Optionally, the diagnostic tag is incorporated

into N

C ) (Le)~(Le)~0~(CR44R45)s~(CR4zR43),

Ry
Y. N—&
[ /R el O~(CRaRa—(CRRe)n
A=W —(Lg\C PO"(CR44R45)w“(CR42R43)v i

Ros ||
v) N—&-C—Z)-A
\
“ / Ros
A=(2)e~(Lalg\C7;O~(CR/Re)o~(CRsR1),

where all variables are as previously defined above.

Y,

As demonstrated above and in the examples, the bicine polymer systems formed
using the methods of this invention provide for the ability for multiple loading of
biologically active moieties or other A groups. An advantage of this branched bicine
system of the present invention is that the artisan can employ a linear high molecular
weight polymer and in addition, attach one or more biologically active moieties,

diagnostic agents or targeting agents in a variety of combinations according to the needs

of the artisan.
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and/or linked to a conjugated therapeutic noiety,
allowing for nonitoring of the distribution of a

W bh@cap®ed i ¢ biologically active material w t hP@I/E82005/045467

animal or human patient. In a still further aspect of
the invention, the inventive gggged conjugates are 15
readily prepared by art-knowh net hods, with any

suitable | abel, including, e.g., rad|0|sotope | abel s.
pl , these include 131l odi ne,
1251 o s = Al k% and/or 111l ndium to produce

r adi oi At aspdet ofyhaphieatiggaotslef & cofRkaet bMbe Uileaksn
i nt.o tlum)r cells, in vivo. For instance, there are a

outpes orrenared With 8 Wirgrastisdasliged tp e tﬁ@rlsg@pﬁwacwlescnbed

-Sﬁﬁg@mi ngef%? {éllé %@? ﬁl?&tﬁg ley; @gg@%y%ofglm%)él%‘gpl rpﬁﬁs "lthus a suitable
59018 b‘féiﬁﬂﬁd lgzrldﬂd'ilg%lzl s&ﬁ5ble molE RO &t ﬁﬂm@)écifd%ﬁdi&n €Fany art-

her Broadly, for anatom cal | ocal i zati on of tunor

ﬁ%‘gﬁfg eftting ﬁ%’(“i’@nfadl‘rﬁﬁa%@ }ﬁb@g aagnetigrgsonance label, or other non-
suspect ed

ﬁ%%&ﬁg?{oﬁﬁg ﬁb%? ?lﬂﬁefbg@u#of %onanc gag}qgoa}l?rﬁ%cence -type

lzbietd, Edbels rrhibitipigotiibleoldds zirﬂﬁﬁbhpﬁ)l@bf ﬂﬁtﬁeée@ﬁ@l&der ultraviolet,
| gnal 25 generated by the | abel

S t he
SR A B A e oy foasyln?zgln&wmor tissue during

I’S@I‘léié%lgf) I%le%%ﬁtr?su nent ;JTO ﬁg et %to {1&01@‘ ﬁ}ea(ﬁé 0 rsﬁtl nes hI%P tajed into

lalyd/ar hticﬂddo s camjnated dmvapeetlcsmduﬁallawm@rfe’ﬁm%\ﬂf@{ onﬁe
ﬁ%}{ ot her t hod qQr_.instrunent appro]{)rl ate for t
fiusog et p fheraspie biolaigdly gtk matedel withisiagaimal ot ¢ human
hesiconverted to an inmage or anatonical and/or 30
physi ol ogi cal determ nation of the tunor site. The
| rrage Imakidld furthepaspectiifehd iavémioa; hetifeentiveti@ed doniigaes are

t o devi.se an ropriate therapeutic strategy. In
8&% PERAGH; ‘5%1 ﬁe%@@yeeﬁﬂblsimwm B8 .86

m%lﬁott)};@laBﬁQg Wb%%%;l& edaniift %eﬁgﬁﬁ%melf&%lﬁe ag?qn ine,

{;9916 det'ect ed si des e\il ence ana
o attinetitinend/duf | indiviny eaprodue radivindhdigint gRphieldgt@s for

T T T
Mﬁneﬁfo& BEIRERSH 1d'e'?é/ 9@9 nnf&ﬁgi\fﬁéj B{)% anmple

treatnrent for var| us rre I cal “con

thiese shemtndsUiSn B ataulicN ol (51 2B 72y 5,888,474, tstam mmmll 5,997,845,
need of uch.treatment, an effective anpunt of a
dsl%r@f?r%e et xor ubi ci n- bi ¢i ne | i nked- PEG

C OnJ UBﬁiaﬁgl WMraGoRas RRERZPOR B?ﬁﬁﬁloratﬁrsgt? Qﬂaggrgt the conjugate
her ei n The conpositions are usef
@g h%admmusmggi totar mdientng anéoglisasptecied dif heviag a tum«ird JA(ftlefl Sufficient
ventin tas asi. s of neopl asns and

trl)lpgvoe vxﬁgm ﬁ%@e@ﬁuﬁgﬂm&p g?obnﬁn to ocahze at the tum%r site(s), the signal
generated by the label is detected, for instance, visually, by X-ray radio graphy,
computerized trans-axial tomography, MRI, by instrumental detection of a luminescent
tag, by a photo scanning device such as a gamma camera, or any other method or
instrument appropriate for the nature of the selected tag.

The detected signal is then converted to an image or anatomical and/or

physiological determination of the tumor site. The image makes it possible to locate the

tumor in vivo and to devise an appropriate therapeutic strategy. In those embodiments
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of tunor/neoplastic growhs in mammal s. The anount of
the prodrug adm nistered will depend upon the parent

worioenedoe) e.g. peptide, polypeptide, protei NPCEOSYNE)45467

etc. included therein. Generally, the amount 15 of
prodrug used in the treatnent_ nethods is that anount
whi ch effectively achi eves t ¥ desired ther apeutic
result in mammals. Naturally, the dosages of the
various prodrug canpounds w Il vary. sqnewhat, .
JesERIdP HESEHBIR IR E TFSH feranshib ARt thgeisgpd signa)ipreyides

| RLatifR a0 e Rbathidft, BRIWARE a b&efine for follow-
PHEIRL i o it RLhioR, RROVATRE 8 bEieine f follow
apshiapgosifc dndehqapaitio gntewbimed based on cl i ni cal
experience and 20 the treatnent indication. Actual
dosages will be apparent to the artisan w thout undue
qxperim@%bgq)]@f% %%ﬁ_l;ti ons of the present
i nventt one or nore suitable
phar nmelaetiter asjectalithe piesénd ivs/ehtdon prdnides stetlads ofitr¢adment for
mamal s. .. The har naceuti cal_.co si,ti o . be in
eeoromiic canBPER MoRIET PR B0 lgiie M icig p dhe
?%aléxﬂa ihink& o fNuBRALAhAS GOEM RS clathotit HRfSrodRl! suéRave

e art. It is also "contenplated that . '
ddrombiir-bicineninkeéd-$ichconprgpteswhichrims fregn frepangd asiissaiteid herein.

d/or _parenteral routes depend! the needs. of
* e SneBion acaBri Fr e e taapdRaennop e disdise,
‘?er?%f-}l% thinSPbERYn, Bcéhtihg ﬁl@ﬁstfa&@ bf ﬁé‘(ﬁimhﬁ%anfaﬁree@eﬁﬁ{gr fle@lirrences

vehicl™ for injection or infiltration o
od o/ teoplastiygrawghsantmawmeals et hods, e.g., by 30

i ntravenous, jntranuscul ar,. subder i njection and

the. | 108 ArnnboIoF BNao iR GEtu] tansibibondSe nff molecule
AMLBhRIe! A1 EPHABYpréfeR eRSmRY etcndRIdeN tHePdi® Gel@4lly, the amount
space or cavity, as well “as by inhalation and/or

iofiprainagseded i thtedeeatrent predfods kssibiatzarpeunt svhish effeetively achieves the
S bRt imangrth EBHH HedoP AR e pidosprodrug
To/pbAdSAWIIRGArEIATBN RS d§RAYRS uPol RVl adéht bothpARI, rate of in vivo

appreciation of the invention but are not nmeant in

daygtrolgzsys, toolacular mietght phithe pplyesti abe Thessekidled irhide art will

BT Phon et dd g s eaB S paRerts bRER Sa s ERT foerspoe and
FhOtERmert th@icRionCEdth S tdo¥aged #1088 firerPt B8 ditfses withbhit undue

reactions were run under an atnosphere of dry nitrogen
expermegyaionCommer ci al reagents were used w t hout
furth purifi.

under DreomrbFony Sbe stasbipfief P B gl g 6 more
tsalthts18 hdthiaBéutic®l compositions for administration to mammals. The
pharmaceutical compositions may be in the form of a solution, suspension, tablet,
capsule or the like, prepared according to methods well known in the art. It is also
contemplated that administration of such compositions may be by the oral and/or
parenteral routes depending upon the needs of the artisan. A solution and/or
suspension of the composition may be utilized, for example, as a carrier vehicle for

injection or infiltration of the composition by any art known methods, e.g., by

intravenous, intramuscular, subdermal injection and the like.
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use. NWR spectra were obtained using a Varian
Mercury(r)300 NWR spectroneter and deuterated

w@bhtoernedoer m as the sol vent unl ess ot herw se speRCI/UEmd5/045467

Chem cal shifts (6) are 15 reported in parts per
mllion (ppin) downfield fromtetranethylsilane (TMS).
HPLC net hod. The reaction nixtures and the purity of
internedi ates and final products were nonitored by a
Beckman Coul ter System Gold(r) HPLC.instrunent .
enpl oyRhadmintsANeR PaBee0 b b Uhig S Biroqinae eoryin o well

infaldti QBN S¥erd R dsBEdtd of RO Hvefitéh, h :
?%@‘2@%%“%@@%@%@?%@? Feferned dsPbc oL g e owever
thel grodvagedre patehterAllyodindistored tosnamgmals gn setidéhereat  30- 90

ata flowrate of 1 nimiSeRlESE °1°°SriEsis o
T R
bt e yotmedny iremey why oréstectwhs effediive dedpe of (e inventionc dhe

o N ok B9 12081 BRGNSl 81 (02 o
ﬁi%eggg&gat ure overnight, followed by washing with

The organic layer was dried over anhydrous
Shdimistrysul fate, filtered, and the sol vent renmoved from

i Aobl . AR B 3o b Rl
é@% S@Ogﬁﬁ)ergi?al rezgcrﬁéwerzgsépwitﬁgut%ﬂhé uiificatfod. Al PEG
. §5, 2.59, 40702, 28.15, 27.91. 2006/ 066020

BT QIS0 Ot OdSABIdcB SaEXAMRIDE a2e0tBNTEESIS 0QF COOVPGIRIDTior to
4 T | uti f 3(1.8 g,..3..9 | ' f d

eq MYVt Biecb v sty e ooty s0p Rl spSesigler and
ge%igfré@rl) c?igorgf%kx:noa\é@ﬂe BYvedt ﬁﬁ@ﬁr&%@}ﬁkdﬁéﬂ. Nehdrdic8%hsis (8) are

s mxture was stirred for 10_ m nut es at
treponted anpetsgien mallicat(ppuh) ddwifiald from tstramethylgilanst (@M D)

by TLC. Thi ' ) A h ith
$E8L 2080 " Tuatentiion wiven vk e sy Ll REOET Pt
?)%Huwpw%&‘% Bﬁoretiiﬂgtaq;e%ﬂmaﬁ‘ eduitBes iRy €61d° MO Yiéument

romthe tfiltrate by rotovap to yi'eld 1.6 g of crude
erpibyite a ZTOBAXRS@0 BRIC-Svesversed phaseaulumn 6D xrh6 mm) or a

ShL o0 abhye 83 5 A, 815, USRS Doty

TPy A B OO et o5

ofld@paceBe 3did (FRAY 3t a B@w Fate of b&llmin52. 81, 52. 76,
40. 21, 28.29, 28.08, 20. SI%XAMPLEI

SYNTHESIS OF COMPOUND 3
A solution of 2 (2.3 g, 8.7 mmol), 1 (1.9 g, 8.8 mmol), and DMAP (1.6 g, 12.9

mmol) in 30 ml of dry methylene chloride was cooled to 0°C in an ice bath, followed by

addition of EDC hydrochloride (2.3 g, 12.0 mmol). This mixture was allowed to warm
to room temperature overnight, followed by washing with 0.1 N HC1. The organic layer
was dried over anhydrous sodium sulfate, filtered, and the solvent removed from the
filtrate by rotovap to yield 3 (3.6 g, 7.8 mmol, 90%). “C NMR (75.4 MHz, CDCl;) 6
170.04, 169.86, 155.54, 80.87, 78.66, 70.49, 69.95, 68.14, 62.71, 55.85, 52.59, 40.02,
28.15,27.91.
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EXAMPLE 3 SYNTHESIS OF COVWPOUND 7 15 A solution of 4
(0.25 g, 0.50 mol) in 20 m of nethylene chloride and

W®2006/00§020 TFA, was stirred for 15 m nutes at rPONUS2005/045467

tenperature, followed by renoval of the solvents by
rotovap to yield 5. Conpound g was conbined with 10 ni
of dry nethylene chloride, f i1 owed by addition of

DI EA until the pH was above 8.0 (-0.2 g). This bicine

solution was added to a Sﬁm?g@ 6 (5.0 g, 0.12
mmol) in 40 mM of dry 20 chloride, and
stirred overni ght @yNTEIRISCOPIIFGMIGUNDI4this tine,
the solvent was partrally renove y rotovap, the

pr odudio guodaiani afzd @@ gudtrmatohen,3 Samidofelny nettybaheahtbride was

AR Ae pRlofie flas Brbmeath Rt Bt itBropyipipykergine (182 &,

A45hA00)! ThRQkiurk s MR P 16 nihbies $6dkeBpdrdfira bt which time
170. 03, 169.76, 155.91, 80.74, 70.64-70.19 @ 25 (PEG),

69. ch@tmgalgatEQal 6 d_mctedgayﬂlc 63?h52n1x82¢ %35 washeg3yith saturated

55,92,,..52. 64, 40, 46,, 27.9 20. 69, MPLE 4
ke it S abgiols s ateﬁéerad ad fhe solvent
Fembved ford thdtiltiate byRblayheReyisll 106 b de cans prdubl TRfs maHal was

TFA was stirred for 7 hrs at roomtenperature,
footifiedvexi C@ympmqrmtommm sili¢a gdhend elutedarith By acetonitrile in

SR e R Bld 1Y BB aBgH s e B o
RGG/66/S2007 046.49.715538, 899 118t gsat/n @8, 7@ ma@hégm 69993 62.74,

several tines with ether and dried to yle d 8 (4 1
Go11Pa®1,,52.8599.2 1, 128CHNRROB7H.88.MHz, CDC13) 6 171. 15,

170.25, 169.71, 155.96, 7 77 (PEQ, 69.22,
69.16, 63.51, 62.29, 61. 9@@9%3753 11, 53.01,
40. 44, 20. 60. EXAWYET@IESI@W'@B@@ENWQJND 9 A

solution of 8 (4.0 q, 1 mol), 2Z-nercapt ot hi azol i ne

(70 ngX sajuiEm efb(0)25 g, Qnﬁ@ mviab 1(1 (ZOInngf n@ﬁtlmenmhllqndemnd@ ml of

hlori de
S baf R RE o odaus b by kPR E Dyt Rrait o
(sBlvddts By rétovdd 1R 5. Tahpound BluksRoMBmed Mlﬂmﬁml 8f dygr m

to roomtenperature overnight. At this tine,

swithpdene chiprides foplared by a@dltlenrcﬁQéIEbymtlbiﬂlepwas mve 8.0(~0.2 g).

R P i aRinR Sdka e b Fib R gdai & St TS0 i 0 mt of ary
meghy&ieathl driRdardd Sied 3% hﬁ/c\ohptebf%%ﬂcﬂlre AL Bhid tuglg the solvent

0.09 nmol, 93% . 13C NMVR (75.4 Mz, 13) 6 200

s pagially y@nq;@d by rotovap, the product prec1p1tated with ether, and collected and
washed with ether. This crude product was recrystallized from 12% DMEF/IPA to yield
7 (4.6 g, 0.11mmol, 90%).

BC NMR (75.4 MHz, CDCl3) 6 170.31, 170.03, 169.76, 155.91, 80.74, 70.64-70.19
(PEG), 69.78, 69.72, 69.23, 68.13, 63.52, 62.73, 62.53, 55.92, 52.64, 40.46, 27.91,

20.69.

EXAMPLE 4
SYNTHESIS OF COMPOUND 8
A solution of 7 (4.8 g, 0.12 mmol) in 50 ml of methylene chloride and 25 ml of

TFA was stirred for 7 hrs at room temperature, followed by partial removal of the

solvent by rotovap, and precipitation of the product with ether. The solid was collected
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169. 80, 155.93, 70.70-70.21 (PEG, 69.81, 69.75,
69. 25, 68.13, 63.57, 63.03, 62.77, 60.64, 55.34,

WG 2006466040. 49, 28. 80, 20.72. 15 EXAMPLE 6 SYNICEBSB05B45467

COVMPOUND 10 A solution of 9 (3.0 g, 0.073 mmol ),
doxorubicin (0.17 g, 0.29 nnnl% and DMAP (71 ng, 0.59
mmol) in 30 mM of nethylene cRloride and 30 m of DVF
vvas stirred overni ght at roomterrperature At this

artial r enpV b
Ruseholf o S 1P Bnds P ke g R ek Ph R yommor,
v%%)eGC\MMﬂK @SheNHz, GDICS;) 6riyd e spIIEs t 69as$, 155.96, 70.19-69.77
@E%stal lized three tines from DMF/[PA to yield 10
(

69.22, 689 ondd1, 6349 61.98C NWIRS3.15, 38.WLA0.48DBLE). 6
211. 24, 186.23, 185.89, 1 9.82. 169.04,
161.81. 160.34. 155.78. 1§§94¥““€% 20, 134. 79,
133.84, 133.58, 1YNIHIESIOIOFGOMIOOND 4.10. 76,
110. 60, 100.34, 72.19-67.95 (PEG), 66.87, 63,31, 25

61. 75,2 saluign obB(4drg, 055 mmmol), 23me@aptathiars]ing (7029, 0.59 mmol),

A0 Dapodee oution 90 by FlpdPunefele el S poied o 0 in

salicd baok, foflowad §Padditihn HEDC Hydlorhlodig to/pp%l 0:59 mmol) This
anhydride 11 (1.1 g, 9.5 nmol) 30 and

g as ailﬁwqutoman@fto FRQTA¢rapRIatte Qermightna ﬂsus ltlmeetlile solvent

Wﬁﬁ;ﬂg&@&ﬁ% %@/E%iﬁ?@fﬁdgét frgcl}\!%ga\f\%f‘fvg% %S ané] 9011ected and

20R6¢DGHR zﬂlepmlyaaae prdiiodRds reéfstaliobd BORY IR UAMFE/IPA to vield
sodi um sul f at e, tered, and the solvent renoved from

e fg,lotq9a“%1€10é)}93%r) 't 0BAR(@5 ¢iNHe, GRCL:26 09,9681 2. HnbTQ.35,

Sy NIRRTy AT 0545 .

18%4795.38062664, 4099,08.80, 20,734, 70.69, 70.19, 70.06,

69. 84, 69.64, 69.33, 69.15, 68.85, 68.40, 53.29,

41.37, 5 36.97, 38.75, 38E§$ME@E1® EXAMPLE 8
SYNTHESI S OF COWP sfs 0(2.89, 7.7
mmol ), 1(1.7 g, 7. > 10.8 mol)

i n 30 Arbolafiordofo (3L d)yl. anﬁi@l)Qﬂd)ﬂﬁ‘uM@lﬁ (. wlged 29%@@) b
n.ice bath followed by 10 addition of 1.9 g
Hhais ol e Sevmmoo %‘Pnﬂ@fnr#hyil.e%chlomde 030 A

tsf?rr S&Qrf\}\]j%h{]é)rgg%‘fx %&h}%ﬁ eA’cotor ;[{é\lll}ﬁg(m sgyvgp %sspadﬁ%ﬁérgemoved
(by mtoaatm yitkr roducs prdcipitated Wit etherf idd @l1R6ted and whttRd with ether.
ﬁ"ﬁisvc%ﬁe product was recrystallized three times from DMF/IPA to yield 10 (2.9g,
0.069 mmol, 94%). “C NMR (75.4 MHz, CDCl;) 6 211.24, 186.23, 185.89, 170.47,
169.82, 169.04, 161.81, 160.34, 155.78, 155.14, 135.20, 134.79, 133.84, 133.58,
120.16, 119.13, 118.01, 110.76, 110.60, 100.34, 72.19-67.95 (PEG), 66.87, 63.31,
61.75, 61.45, 58.97, 56.21, 53.83, 44.44, 40.29, 36.03, 34.67, 32.83, 30.97, 29.38,
24.97, 24.45, 20.54, 16.46.
EXAMPLE 7
SYNTHESIS OF COMPOUND 13
A solution 0f 12 (2.5 g, 10.1 mmol), diglycolic anhydride 11 (1.1 g, 9.5 mmol)

and DMAP (1.3 g, 9.5 mmol) in 25 ml of methylene chloride was stirred overnight at
room temperature, followed by washing with 0.2 N HCI. The organic layer was dried
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renoved fromthe filtrate by rotovap to yield 14 (2.3
g, 4.1 inrnol, 53% . EXAWPLE 9 15 SYNTHESI S OF

W@ONRPOLNEY 15 To a sol ution of crude 14 (2.3 g,P@r/S2005/045467

mmol) in 20 mM of dry nmethylene chloride was added
acetyl chloride (0.64 g, 8.2 nmmwol), followed by

dii sopropylethyl anmine (1.1 4, 8.2 nmml). This

m xture was stirred for 10 ninutes at room
tenperature, at which _tine rt|

st ahEdons soffum Subfiie ﬁ%ei&duﬁ U%ﬁéo mat iachhéAﬁﬁrate by
AP S 7 T 48 N 8 o

fTSOﬁﬂ‘MI-EI;ﬁ (IID(DIU&I’Q 924 1F7®I16y1969 ) 199.68,d152.5D, §5879,80186¢79.03,

i fied
DO o 70 Skl s BULLEL S B e e 20 4137

t acetate to yield (0.24 g, 0.40 mol,
g}?’%’ijésc3r|\3||\?§’%!s°4 MHz, CDC13) 6 170.33, 170.02,

169. 17, 168.44, 155.47, SBXAMPIR.$4, 70.64, 69.81,

69.26, 25 68.07, 63.01. 62.48. 55 92 52 57. 40.00,

38.31, 28.10, 27. W@Mﬁd product

(0.23 9 iy, Smm) Uﬂ%ﬁ)MEZ&Pa(H 10.8
Soi at Fosoroithe T, &)gfé%]ﬁ}qoe)hgq%agoZ% D) &
TAol) fro30 maawwmmmmmaama coslrvte OtG itban me)bajh,atbllowed by

Thi.s bicine residue M of dr

ARAiRgR RS i BrIe) oF Bo RBO Yo RroR gRer Eaowed to
e 53 RS EROURI O Follo et gy EnghD I HY. The
ormbjc layer Jhsnitied bvatraphypdd by sodien sdfdteriiltbesd, amdiths solvemtd
overm ggwt at roomtenperature. At this tine 5%@

Nediiropa shafdirais b roeEaRty Yeit/1thd2 45 fdsBmeT:

partl ally renoved by rot OE%%I\I roduct precipitated
with ether, and collected an va\'gsdﬁed with ether. This

crude pr oduct was SWFHES&SK)E@(DMPOMND%SDNF/ I PA to

yield (3.8 g, 95% C
cpc 3jTog 5}’8}@!02@? CHIES, 167(2 31%4: ll%mogéé g'?nl(ofss%y ggthylene chloride

7 -
0 38 B0 i 9y g i .
208.89m4l)s dhistrhiature fvask btmsed:’E@}D atmuteqnatadumttm(nﬁer&tug:, at which
10 mol) in 40 m e..chloride and
Gimemont b g okes dtedtet kY 25 TSR s f‘éiwﬁh
SaLtpned ddm bR&LbAAE ah® HH&’@!)V&fanﬁﬂl‘?o@s%bHﬁl% suldite, ﬁltered and the

rotovap, and precipitation of the product wth éthe
16lv¥ineemoledifrova she blttasch e tdosp fto yieldR. 1 pnf cmddpmésdﬁeﬁhls

t
T NTI A REMTE AT
21‘7 es%@l in étﬁ% aggtate %@?reﬁp(o 2"4658 Ozﬁ)rmgﬂ%is 163’_) 7@ MMIRGP5 9011z,
PEG, 63.2 . 63,754,
CDCls) 6 170.33, 170 02 169 17 168. 44 155. 47 80 78, 78. 64, 70.64, 69.81, 69.26,
68.07, 63.01, 62.48, 55.92, 52.57, 40.00, 38.31, 28.10, 27.87, 20.65.

This acetylated product (0.23 g, 0.38 mmol) was stirred for 15 minutes in a

solution of 20 ml of methylene chloride and 5 ml of TFA, followed by removal of the
solvents by rotovap. This bicine residue was combined with 10 ml of dry methylene
chloride, followed by addition of DIEA until the pH was above 8.0 (~0.2g). This bicine
solution was added to a solution of 6 (4.0 g, 0.10 mmol) in 30 ml of dry methylene

chloride, and stirred overnight at room temperature. At this time, the solvent was
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40. 23, 38.03, 20.39. A solution of this acid (3.4 g,
0. 08 mmol e), 2-nercaptothiazoline( 59 nyg, 0.50 15

wornwbpéeoand DVAP (81 nmg, 0.66 mmol) in 40 nl oPCTUS2005/045467

met hyl ene chloride was cooled to OCin an ice bath,
foll owed by addition of EDC Z}/drochl oride (0.11 g,
0.59 mmol). This m xture was lal l owed to warmto room
tenperature overnight. At this time, the solvent was

partjally renoved by rotovap, the prodyct itat
Wrt“ﬁi BERed By dotoEl. HRecR e G RErCielEd i #h re"l“'rﬁile‘?‘)ue‘?"ﬁg gnd

%19%%6 g&t( ?:Mgsscﬁﬁ@ ’.f)%ﬁhal \Lds%'&!#ésftél %@§({ﬁ’1216(y%#/% to yield

BRe, mmolﬁ%%po 96, 172.64, 170. 28, 168 13 168 34,

38 bk g5 iles i i3, P76 33 s 354558, so0, 0,65

68.69¢ PEW‘G%§-§9 637391 lgE-9b S5k7, GHOINED 14 4353831, 2790

sol utio ’0. 0783 'miol Y, doxorubicin (0
60.60. 319 mmol ) and DMAP(?? mg, 0.62 rmol) in 30 m

over nPGHISHR o JBT EERLE AL (of 2 (10 g i 4yt SFmethylene

SRKAE bndBE P BF TFA' ok stERB Y& 5 Y at18bRABRperhiit, %19%&193,

precipitated wth ether, and collected and washed w th
paﬂmﬁt remdval o the spdeeny by dotot/apgvamd precipitatied ¢f theprofloctrwith ether.

h}:l}ﬁ |soh %/%%0 %g 2 w#ltl(ra?ténzg 6 Ihébgﬁ éa% éln%‘f i&%g}ff%'legggd dried to

%&ﬁi ‘Eﬁ%’acﬂ‘lsg Aﬁg 0.09 B, 89%}59%3&1\41% QMH%%@?) 5 170.96,
60. 32 155. 58, 154.94, 13

1639231 63\80, PEROE? 066020723%661320@15@)3@5426762 a& 61335 64.82, 52.47,
%% 0? 31%3 4, 118.03, 110.79, 110.61, 100.29,

40388 PEG, 67.80, 66.91, 64.90, 63.31, 62. 086,
61. 36 A futlon oﬁﬁs 11@1(1 (5.3?;@ 610851%11@@% Me&ﬁgtoﬁ@az%ﬁne( 59 mg, 0.50
38.12,  3b.25, 33 29733, 20.47, 16.48. EXAVPLE 11
FuSVINBHESINGARKS t@twmﬂlﬂmml)*rm%né off duyi mathglend chl¢rid@wes cooled

4.0 mol), in.2 hyl i d
s o s T S raC b iRl PR 59 mumo
ginek 1oxit®e a9 BN WA war fd)efo()ﬂa t@np&atufe dveiBht) At This $ime, the

m xture was stirred for one hour at roomteénperature,
solverweas ptaytlalladdnovadrb}mfotoyap,cth@groguct@r@lm witly adher, and

SPfseravaRatishi it Flsh, T sBiRp oy Resafiggd fohi20%
WAIRIIPA tWheld 5 &.INg D78 ﬂih@l @mg@nm NRye 75\/»@191% om:h) b

over anhydrous sodium sul fate iltered, and t
260961117264 IERRY 168dm 16%34,i158 854 % . Hy69.45 (613/1%@;), 168 0yi @3.48,

332096252, 504885 D5 P M3, 460539, 861! 20188
EXAMPLE 10
SYNTHESIS OF COMPOUND 16
A solution of 15 (3.2 g, 0.0783 mmol), doxorubicin (0.18 g, 0.319 mmol) and
DMAP (77 mg, 0.62 mmol) in 30 ml of methylene chloride and 30 ml of DMF was

stirred overnight at room temperature. At this time, the solvent was partially removed
by rotovap, the product precipitated with ether, and collected and washed with ether.
This crude product was recrystallized four times from 20 % DMF/IPA to yield 16 (2.8g,
0.067 mmol, 88%). “C NMR (75.4 MHz, CDCl;) 6 212.98, 186.21, 185.86, 170.34,
169.33, 168.98, 168.29, 160.32, 155.79, 155.58, 154.94, 135.22, 134.70, 133.23,
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purified by colum chromatography on silica gel and
eluted with 6% nethanol in ethyl acetate to yield 17

W@ 2008/06502®2. 6 mmol , 65% . 13C NVR (75.4 MHz, CDEIBYSE05/045467

170.86, 15 156.23, 155.69, 81.10, 78.94, 62.60, 59.03,
56.81, 56.09, 53.17, 40.68, 40.18, 28.28, 28.00.
EXAMPLE 12 SYNTHESI S OF COMPEUND 18 To a sol ution of
17 (0.1 g, 0.2 mol) in 2 mM of dry nmethylene chloride

m%?#%ﬁﬁ%ﬁgg?g??§§%¥%5§Hi§ﬁ§%ﬁgﬁﬁﬁg&?§%%§§oﬁﬁo%gyEGL673@

%@1) 64.9Mie3 3N ¥b %96 5%t7'9f§63@8 farecl Qs ghnyi 85, %\(/fa g@.”[‘z,

enper at ure, at whic tine’no starting materi’a
6é12§(;333@!7k23933l,21) 4Thl&48n xt ure was washed with

saturated sodi um bi car bo ried over anhydrous
sodiumsul fate, filter edn@%&afﬁcﬂj%q Isol vent renoved

fromthe filtrate $yNT dOF eONIP 8160.1 g, 0.2
mol , 100% . 13C m%ﬂﬁz_%6 170. 59,

170. SITO asobutib®, of 1251 64, 48Im9191) 1 20 13, oﬂﬁbt]ﬂ}llene?dhl@ﬁie at room

63.08, 62.97, 5 .92, 40.87,.. 40. 39,
SanngbouisAddsd tgphosspedgl & o a5 Gonerppeiyigmine (1.0
Qf) 2@ BRHE VAR sBred Rr 08e ok at ocin Fﬁ{?e}atﬁﬁsfollowed by

Stirred 15 mnutes in 8 M of 30 neth
ahidition 061 é(hlIS 2, 40 nuholjFemd BMAPOke, b0 rrmmb)/ élfhmfnntthﬂa was left

SR o G RBinept e BhF B Sl TS SGE
€ %ﬁé&?ﬁ% s REEL H%&%%%ﬁé‘%wﬂ %ulfi'&{g | kPl Qlfld PBivent

H was above- 8. - Thi's bicine
$c1huvddd‘mmv&rc fHddedy roovap Bl)jllﬂlldl 2021 g(of cide pd0cty, THs Mbterial was

GUBFHS b0 BB G0 51 APt HE 6 foaethan i ethyl
oL URSIPOLA L b ABYARS lbxyNMﬁt(@yamHz kel 98194 56,

preci pi at ed W|t et her, | ected and washe

aoha2B, 15b9% 85.105 TRIe4, pﬁZCﬁﬂUGQ 037yai6 o668t .17, ABHSf 4@3, 28.28,

?% 0/ODI\/F/IPA to yield 20 (1.8 g, 0.04 mol, 90%.13C
(75.4 MHz, CDC13) 6 170.50, 170.18, 156. 40,

156. 37, 156.08, 155.32, BOAXMPLFEY257-65.23 (PEG,

63.72, 63.29, 62.62, 58.68, 56.10, 53.13, 52.53,

40 93, 40. 51 27 %TES‘I&OIEQA}MBBUNDIQ SYNTHESI S

20 m- o w13 s, P 8nafn 20nf gy MebyehgaBlokde e

%g?ﬁ é;dlétyg gﬂrrgl\?/%@(ﬁ Iﬁ% 0 P HMIIE TORSR AN Ldiisoflob PR B¥ine (87 mg,
0.67 mmol). This mixture was stlrred for 10 minutes at room temperature, at which
time no starting material was detected by TLC. This mixture was washed with
saturated sodium bicarbonate and dried over anhydrous sodium sulfate, filtered, and the
solvent removed from the filtrate by rotovap to yield 18 (0.1 g, 0.2 mmol, 100%). ®C
NMR (75.4 MHz, CDCls) 6 170.59, 170.33, 156.16, 155.64, 80.99, 79.13, 70.21, 70.05,
63.08, 62.97, 56.48, 53.46, 52.92, 40.87, 40.39, 28.49, 28.27, 21.04, 20.69.
EXAMPLE 13
SYNTHESIS OF COMPOUND 20

A solution of 18 (0.1 g, 0.2 mmol) was stirred for 15 minutes in 8 ml of

methylene chloride and 2 ml of TFA, followed by removal of the solvents by rotovap.

This bicine residue was combined with 5 ml of dry methylene chloride, followed by
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sol vent by rotovap, and precipitation of the product
wWth ether. The solid was collected by filtration,

wanweme®bed several tinmes with ether and dri edP@DUy1005/@5467

(1.4 g, 0.03 mmol, 15 78%. 13C NMR (75.4 Mz, CDCL3)
6 172.11, 170.34, 156.39, 156,16, 155.41, 72.80- 67.82
(PEG, 63.75, 63.35, 62.30, 6% .89, 58.71, 56. 15,

53.66, 53.25, 40.93, 40.55, 20.65. A solution of this

oot GV SR s Bt SI08 9L gL, (0 0L B aaea

A T I g U 33 by R B0 8 e
9verighPat rovml tpmpdiatuse. MAxthisrtimeyalse sillanveds partiakly ramaved by
room tenperature overnight ti e .sQ

Fetevaatheipap YLt pesciiated wﬂk%h%\; t ,éﬁlﬁeteﬁb Fteqhed with Sther. This
al | e h
B R Ml o, 0 A s 0 e .

D2%). 'DVRMIRA7S.0 MHe|CDCH) § 170150, 170. 18315671, 1562399 156108 155.32,

NVR (75.4 WHz, CDC13) 6 170.76, 2 70. 46, 6

BG40, 5716525 PG, (4266049 PRECHS. Rartold: 584 3g2 53, 4093,
. ~%, 60. 70, 58.67, 55.36, 53.05, 52.49,

%§53?7§%2§974 28.78, 20.71. EXAMPLE 15 SYNTHESI S OF

COMPOUND 22 A sol ution ofEXAMPLE14, 0.025 mol),

doxorubicin (28 0. 05 nmml P (12 ng,

0.1 nmol) in 10 mﬂl&@@@aﬁiﬁ%nd 10 nl of

DVE wasgolditd i i { FIRAT MY Gorfe and 10 ml of
thi o 0 ol S (UG BBl if 2O TRRRRR/ Gigrfte and 10mlo
A6 AEGRRA fBCT htdSR 66 Ghipetatured fblloyed by puip] remiveval of the

BRI S g Brecpitfien f B rofRHAEp ige e soli was collected
¢ ] I i : 0 i el

S5 RRIAL 1 Gl R3 G N Pt £t

OBYOONPENIR (28.4 MEe) CDCBNS 372.28, (70B49 1503%156rhepl §5.4hd2.80-

RO T S T50803 54 5038 B B A s
g5t ol owed by the addition of pyridine (0.75 nl,

.2°mol ). This mixture was allowed to warmto room
t enperasaiatbomethisi aglit (1.2f g I0103vwethoby 2fmdreaptnthieroliner(@Wg g, 0.09

Cel i tial ! f .th I t, . fr
arobs e AR ey > R0 e Gt ofHE R RSB s

VR S1eB ELEPintAliETbatR Ubl1M Ed b PhdM8t 0o AHICEISO Elk/%%ﬁl@ribé’ (0.017 g, 0.09
filtration. Recrystallization from 20% /1 PA

yiebl eThid4nixAbe Wag allOv&DioTdrm 860Hm terBIRrMMR ¢vesnightiHxt this

tlme:E the s%lvleg%; w:alls5 i)ar%igﬂ'y rleﬁl’oved by rotovap, the product precipitated with ether,

and collected and washed with ether. This crude product was recrystallized from 12%
DMEF/IPA to yield 21 (1.1 g, 0.03 mmol, 92%). *C NMR (75.4 MHz, CDCls) é 170.76,
170.46, 156.33, 155.99, 155.30, 71.54-69.12 (PEG), 63.69, 63.32, 62.84, 62.62, 60.70,
58.67,55.36, 53.05, 52.49, 40.92, 40.49, 28.78, 20.71.
EXAMPLE 15
SYNTHESIS OF COMPOUND 22

A solution of 21 (1.0 g, 0.025 mmol), doxorubicin (28 mg, 0.05 mmol) and

DMAP (12 mg, 0.1 mmol) in 10 ml of methylene chloride and 10 ml of DMF was

stirred overnight at room temperature. At this time, the solvent was partially removed
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70.76-69. 67 (PEG, 67.99, 45.24, 25.20. EXAWPLE 17 15
SYNTHESI S CF COVWPOUND 25 A solution of 18 (0.51 g, 0.9

worwbpoenas conbi ned with 10 nml of dry nethyl enBCT/US2005/045467

chloride, followed by addition of D EA until the pH
was above 8.0 (-0.6g). This bicine solution was added
to a solution of 24 (5.0 g, 0*12 nvnol) in 40 m of
dry methylene chloride, and stirred overnight at room
tenperature. At this

PHAYP AN, $1 RIRBVRS s S S ear b laeiEn ot deshadousiher
Whﬁé&:é‘@%ﬁ{ﬁ%‘gdu& Rehs GO £ 1 54 AR RS 1 9 VEIPAT 1o yTe!(T)él 32 (0.6

cru uct was recrystallized from 12% DVF/ | PA"t
\i @05 mimol( 6099).g, 0.12 nmol, 94% . 13C NWR (75.4 Mz,

CDC13) 6 170.38, 170.12, 1 )., 80.65,

72.16-69.20 (PEG), 63. 51,E>gfgl.v&8,&géé. 62, 61.28, 56.12,
53.10, 52.53, 45. AaEdts G CONPOUNTR 2425 EXAVPLE
18 SYNTHESI S OF OND 26~ A sof utton of 25 (5.5 g,

0. 13 Amil)tiomofSE @B gpf.5Teinydlpasl dimmidalyhndbested2.36 g, 9.2

ool ! phmettslont gonas ant 2L oF ISR, B edhged to 0, folowwed
fpﬁgﬁéé%ﬁlta&fmgf ﬁ@gﬁeth 9'iﬂ10%.2 glflm]bﬁ.e TRIsQER Glre Wak BIIEHEBIo-warm to

ected 3 'l tration, and washed
senmr tenhpdratossowstiphtefollewedihy fidiratea through €elite®andagmitinl removal

1 0,12 ,.93% . 13C NVR (75.4 13) 6 . .
o7 e giventBomale Bt Tolas SEpOIReY 70 SO 08 Bba ecipisted
Rl (rifPefidp At adtRited by fiPation .Qfé%?stallﬁ%ﬁ&@froﬁ@(ﬁﬁ DMF/IPA
63. 54, 62.64, 61.65, "61.22, 55.45, 53.57, 53.17

4Fel@41,24 (20.152 0. 3000156, 86% ) SICLNMER (T4 Mk, 8D1@) &1 68. 16, 151.14,

0,12 I -nercaptothiazoline (0.17 g, 1.4 nmol),
a7r9d76t§;§6% %P@é)gg]@&&gﬂnﬁ%% in 50 mM of dry nethylene
chloride was cooled 5 tgERSEMPLRA7 ce bath, followed
by addition of EDC hydrochloride (0.28 g, 1.5 mol).

This m xture was BYNRHESIS OB COONVEFOIBIN26enper at ur e

over ni ght.. At ' ime, the  solvent S. ti.all

r emv@ds‘ﬂk}tl?rb?%@;g 1t£‘§‘9p1?‘8’(990‘f’asp‘fol ! %&%@5 \Wflltolﬁdyy methylene
ehPeide, BNEwes BY heditisdoAnE Aagiiede pHivhs@bBes 8.0 ??.g%).tl(;his bicine

crude product Wwas recrystallized from 12%
ysobition 26is @dddl 1g,a sOlutibn wiid4 (5.0 299.12 1B®INWRIQ b ofidiytagthylene

13) 6 200.88, 10,172.83, 170. 38 .91
%?.Fqé%@df@rr@ge@tm@ i590TgTipgatgs Abhisiihg she sofvepy was
ggﬁya‘ﬁy rerAdvedtby 1dfovap, theproddet plecipated™Rith éther Bnd Bollected and

0. 71: EXAI\/PLI%I 19

washed with ether. This crude product was recrystallized from 12% DMEF/IPA to yield
25 (4.9 g, 0.12 mmol, 94%). “C NMR (75.4 MHz, CDCl3) 6 170.38, 170.12, 155.90(d),
80.65, 72.16-69.20 (PEG), 63.51, 62.79, 62.62, 61.28, 56.12, 53.10, 52.53, 45.19,
40.46, 27.91, 20.72.

EXAMPLE 18
SYNTHESIS OF COMPOUND 26
A solution of 25 (5.5 g, 0.13 mmol) in 55 ml of methylene chloride and 28 ml of

TFA was stirred for 7 hrs at room temperature, followed by partial removal of the
solvent by rotovap, and precipitation of the product with ether. The solid was collected
by filtration, and washed several times with ether and dried to yield the acid (5.1 g, 0.12
mmol, 93%). *C NMR (75.4 MHz, CDCls) 6 170.49, 170.20, 156.01, 155.68, 70.70-
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SYNTHESI S OF COMPOUND 27 A solution of 26 (2.3 g,

0. 055 mmol ), doxorubicin (0.25 g, 0.44 mol) and 15
WORrAR0621 g, 0.88 mMmmol) in 20 m of et hyl enBCT/US2005/045467

chloride and 20 mMl of DWMF was stirred overnight at

roomtenperature. At this tine, the solvent was

partially removed by rotovag® the product

precipitated with ether, and collected and washed with

P ERCED) KB S8, a0 P 08, 515 5350359 ol 1521
418, 2028, EXANPLE 20 PREPARATI ON OF NONO

K- LYSOZYME AND MONO BI Cl NE- 20K- LYSQZYME
CONJ UGAS S oMol khef aait (S &, IOtlin’lgmoBEBnmnijﬂliaad)lirtd‘(é.ﬂ g 1.4

%@C;ﬁgﬁﬁ ré rﬁ? Egl)]? 9 o ?Q %gé PEG qﬁﬁ%rﬁf}ﬁ%ﬁen\{xr% cooled
Ooé Mg 9 ?I onﬁ‘l £31 Ao at%gfl'éﬁhﬁron lI{EY)Cﬁh ﬁﬂ'gﬁr}%ﬁﬁg\% 1% thidol).

he reac re at
Slapplietuvesasl alllcwtr@ldo wiaith td @oam/teslqmrajrmepwesmgmt At t}thlme;the

t duct ty th th | H
ST Vs BRIy HEn PR BY P i oAbt Prdint it Saerbd
E%@etea% LN 49ah&) THOaR g@%dh&%%%g@‘ryé‘i@lﬁzécﬁg&ﬁﬁ@%

on a catl on exchange COol um
BMESIP meld@&)(m&g, 0d lanmol @em) 5y DGR (5. 4MHm\ﬂ31§613) 81300.88,

P68l o SERADPER E751, 8i0s e et B o070,
20061005020 S5CF{ 1152005/ 045467,7146 of the compounds

ouft rothe col urm 'was shown as mul ti
PEG | ysozyne first, theEXoxM®PIPED® | ysozyne, and then
native | ysozyne. ghe oeak of , ySozyme

i dentified on SDSSENAHESIS, g .
non-r £ 1 A ﬂﬁﬁn
conce%%%giﬂg‘g?kAZh%hgbu tra ee centritu 5 fllter

DRYAR €0.M ©h0.8K nﬁnNMAmmht»fma@y(em blhlopdw mdcaﬁ ml of DMF was
Bedf ord, ) EXAVPLE 21 PR
S B0 RSP AR R ET BN SIRY YAy emoved

W T&% \%&{&t g 1t§t%ﬂ W1ﬂhr1§i’her P&@ BAYEEA andPivashied HiBQther.

react Gto 10 protein, was added
This Qnﬁerﬂrodlict &anga!crﬁstalllmd ZWI’CB fram 02% DMVEARALMyield 27 (1.7 g,
Bhosphate §| The reaction was conducted at R T.
e 75¢0)-60 m n and stopped by lowering pHto 6.0
or imediately purified @kxgQvdgaesexcl usion col um.

PREPARATION OF MONO BICINE-12K-LYSOZYME AND MONO BICINE-
20K-LYSOZYME CONJUGATES
With fast stirring, PEG powder, at the reaction molar ratio of 1:1.5-2 of PEG to

protein, was added to 6 ml of 5 mg/ml lysozyme (Sigma, MO) in 0.05 M sodium
phosphate, pH 7.6. After 60 min. with the reaction temperature at 25 °C and under Ny,
the sample was diluted with 10 mM sodium phosphate, pH 5.1 to conductivity lower
than 2 ms, pH ~5 (the lower pH would quench the reaction and stabilize the releasable
PEG-protein conjugate).

Mono PEG-lysozyme was isolated on a cation exchange column (Poros HS,
Applied Biosystems, CA) using a solvent system of 20 mM sodium phosphate, pH 5.1
and a gradient buffer of 1 M NaCl in 20 mM sodium phosphate, pH 5.1. The sequence
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The reaction mxture was diluted with 20 nM sodi um
phosphate, pH6.0to 5 m, filtered through 0.45 um

w0 dob@e602@nd separated on Hi Load Superdex 200 POIT/UNIV0%/045467

15 Anersham NJ). The colum was equilibrated in 140
MM NaCl, 20 mM NaP, pH 6.0 an%the conj ugat e was

el ut ed out at 1 m/fraction/mn. The fractions of the
peak identified on SDS-PAGE were pool ed and

SRR AR UERr bb50hE SR b bR R Rhspme st
Fhapeoho 88 GolysdArieBirt then beisenysolzehs. ThepeukadfeSono PEG-
glorrpound tllz@,gg%bslllw %Acti ve h 25 10 4.8 41803

Y5 yme gdentifie oP AGE (precsg 42020 S gan-rezucing gel, Invitrogen,

SRR et BRI ek ks et e i

CIVIdKe meaggand iMillipoys Osip B ddBid,MA) 1. 17), | ysozyne
substrate bacteria 5 (Mcrococcus | ysodei kticus), and
PBS buffer (10 v phosphaEXANbELEZA 138 "M Nad, and

REPYK ! AND ] ggjﬂ BICINE-
and the gel runni @mnmerzmmecommmm“m‘s om
Invitr gﬁ%ﬂgCarl sbad CA).. asma used to neasure
in vit sETipedEG povHe, afc -39 aqaégowlqsrram@sl)e&ﬁ to
T I r 0
BT oA T B, DU ISR R v 7.
Them¢atibn (faalcondiicted at RAY..undéd N, fon 60 i ai@ 8 pp&I®b&ering pH to
ged'l\gr done_in tri gl icate, and a standard deviation of 5
mrpg(lidfgly ryFilied of A izs eieluuion eqtamns. Pr epar ati on of
Si ngl Lck
eggs ﬁgg%&r}éﬁecu r‘g(j\y/edlhg ?A&‘rﬁh%@l'ﬁ% u(%{@[q §hate ?Q%Otos
misﬁhlered thro¥gth0 #5iat Bltdry aridgparkitbé oA EliLy@l 8ebefe 200 column (
%1 eh % aTjileactlon nolar_ratjo of 1:1
mersham, NJ). The column was equilibrated in 140 mM NaCl, 20 mM NaP, pH 6.0

and the conjugate was eluted out at 1 ml/fraction/min. The fractions of the peak
identified on SDS-PAGE were pooled and concentrated using Ulirafree 30K Millipore
Corp., Bedford, MA). |

EXAMPLE 22

In Vitro Results

Table 1. Properties of PEG-Bicine-Doxorubicin Conjugates

Compound t12 (rp) mw % Active
h
10 4.8 41803 2.60
16 5.0 41554 2.34
22 56 41204 0.73
27 247 43722 4.25
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30

(PEG | ysozyne), was added to a |ysozyne solution of 5
mg/ mL in 0.1 M phosphate buffer, pH 7.3. After

w@rios6aog0 for 45 min at 25 C, the reacti on wasPCT/E810081045467

with 0.2 M sodi um phosphate (pH 5.1) to a final pH of

6.5. The reaction m xture was dialyzed against 20 nM

sodi um phosphate, pH 5.1, at % c, usi ng 6, 000-8, 000 MW
cutof f 20 nenbrane. The sanple conductivity after

di al ysis should be |ess tgap ﬁ,@gZ The isol ation of
singl e PEG | ysozyne was dn a cation exchange
colum (Poros, HS) pighfeIR ONYEGABNSeM of 20 nmM
sodi um phosphat e at pHS. I wth a NaCl gradient. The

péatlerials and’M]eﬂmﬂEGl ysozyma was col |l ected and

R S AL TR M
g%ﬁr%&w%}ode%ﬁu i ﬁi&ipl@si bifRe (P@‘ﬁﬂ\f’l' pBOsphbfeIpIE 7.4, 138 mM

EG 'ysozyite was about 20-30 % Preparat| on of Rilt
PEGLL@IEIO?ZX/HM B6H) woatpeschagadhrdm Sigrsa Incr (Hgl.ouidh &10). Pfe cast

AFpebb sleahiaresinen B8l Shamey bt e Sofnaddiom
Qﬁwéo é@{ (@arlbﬁ’édOCAz MehoiaghaiRd ibch&ire up\HtrZ hdroRkésEdf the

stirring 45 mn at roomtenperature, the reaction was
cogjapads Waa proa8s@l i BIDEbdind sopsddqrieat éL@pHS@Ll@lased from

6.5...Th t t
R 1B Sinalo Pt CBF Waf Polfinceisty STt S AlimCa). Al
M vivo HatirBmertt §efOd AN YP1RALEALOO Q2 Mard deviation of 5 % was
PCT/ US2005/ 045467 48 buffer contains 20 mM sodi um

phwsiphaievigpBe8si8ymeantd. 140 mM Nad . The fracti ons of
e peak e po and concentrated using the
Fiep Ranitn 0 S PEES PR RERBE G 1 S0k N
menbr gt I3'§oine| frdrR @ﬁl@k&%é%s haﬁ?ﬂﬁ)ﬂfcﬁlar M%)ght dhet s00ednd ﬂ@sme
the purified multi ysolz%rre was about 85 % and

r¢sediREGWitintaetrstiping, Hyesastiyated RBCawwder .z aBeagtion yoka rasip of 1:1
rnetric, assa s found to.he 5 ent r.
AR e A A R MRS
@aff@f FHTES! memlrﬁﬁ%m B mineX 125 ACt fhe Redefih fiak tredtbd @ith 0.2 M
9 nm/nmg.cin at 280 run in 1 M sodi um phosphat e,

pedlurr@hosm&vﬁ AL} fow figal Bﬁsﬁ@ §.oFhq spaefiapaixige wes éialyzed

con S g ahov
3%%@?}6@ Blr%&;osgﬁgtgfﬁ ? C%nrheﬁbga TN Od(ﬂ%%@/ NRV cutoff
smdamlﬁnéDEﬁle skl @ndagevigfaftth@alyyis GBNITE bads:s thad 2GAas eThe
r egener ation of the l'ysozyne activity under

mlatmy fistngteRRGdysedyme 548 perfirmed om; & ¢align §xchaggggolumn (Poros,

e it

T

tf The eaklﬁ" sitigte PG oz wha c@llé&}ﬂecﬂandfcohc)eﬁﬁaﬁé&ﬁsmg the
in 50 pL 6 {Jot assi um phosphat e, pH
ultrafree centnfugal filter device with 10k NMWL membrane (Millipore Corp.,
Bedford, MA). The yield of the purified single PEG-lysozyme was about 20-30 %.
Preparation of Multi PEG-Lysozyme Conjugates

With fast stirring, the activated PEG linker, at a reaction molar ratio of 30:1
(PEG:lysozyme), was added to a lysozyme solution of 5 mg/mL in 0.1 M phosphate
buffer, pH 7.3. After stirring 45 min at room temperature, the reaction was treated with

0.2 M sodium phosphate (pH 5.1) to final pH of 6.5. The reaction mixture was diluted

with H,O and separated on Hiload Superdex 200 column at 1 mL/min. The column
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containing 0.01 %BSA, in a 96-well titer plate. The
absor bance at 450 Mh was followed for 5 min. The rate

wokoodeedoeiase i n absor bance was used as a measUuPET/U$2005/045467

enzynme activity. One unit of enzyme activity produces
a change of 0.001 absorbance nits/mn at 25 C at 450
nm 20 Rel ease of Lysozyne in*Rat Pl asma and in

Chemi cal Buffer PEG I|ysozyme conjugates in phosphate

%fé?&ént&_'s ggﬁil\flggger pI %{p?%@ 8263%1(%@%)91%%5&. F’ﬁlse fractions of
Sth@Bézik' \Xléfe bBol@@%@Eo&Zntra%d’\@s‘fng@l@W%e czﬁﬁf\%thﬁad&%e with

al so underwent buf exchange  with H20 for
rkedNavVL membrglek(Mlﬂmo;re Potpg Bedfa@d nvViA)Cdihe y@ldof the purified

I t ub | i df ord, MA
TERH R EREST W ool [ RS paL el mhotecule o
%ﬁt Vb P M et iP&sMPREk fofhd i 508l ti PEG | ysozyne
conj ugat es. The rel ease of |ysozyne fromsingle or

ridéndenfraGon Peteryrinatiomj ugat es was conducted at 0. 15
[ mL,
e s PRGN odipdas cnbenliatian 8V SefesniseR AR LY P he an

Sxtihcidh coetfichen®? of 28Y nsit/MpR%h A28040 tn GthN{Usoéﬁﬁltﬂh%Ephate pH7.3.
anal ysis. WD 2006/ 066020 "PCT/ US2005/ 045467 49

cEmymeActMtyobprmLymmsu ng the Formula (1): Y2

11 er }5(6%?3%83 cong 1t1%1§. r?gl O%-Eé ggR\%Rg)s[bnz b %;%% g{ilsa;%)eared
(a@gQ E&Qﬁghﬁ@n With onMpg rsi@iglé 'PH. TRe 284286 bEMe [ys0rhd'@as indicated by

group consisting of substantially non-antigenic
pegspemtion pétiedysegymencibvifylungesyariops éeledsk epnditionszng confirmed on

g#jé/%)é zlr al kylii and term nal branching groups; Z
CHQRIOTSEE e or different and are I ndependent |y
qﬁ'a&?ﬁleﬂ 1§s02yhe ARGt Ja@sanD(D SHAISST @OD IV ph) M. BR6PSKA QM (substrate)
into target cell, ydrophobl c noieties, bifunctional

|W¢ﬂ<4ddgd for)- E3-0@4 e lsomsnein SOHE 66HeMepstiassium phosphate, pH 6.2
containing 0.01 % BSA, in a 96-well titer plate. The absorbance at 450 nm was

followed for 5 min. The rate of decrease in absorbance was used as a measure of
enzyme activity. One unit of enzyme activity produces a change of 0.001 absorbance
units/min at 25 °C at 450 nm.
Release of Lysozyme in Rat Plasma and in Chemical Buffer

PEG-lysozyme conjugates in phosphate buffer, pH 6.5, underwent buffer
exchange with PBS, pH 7.4, to monitor release in rat plasma. The stability in PBS at 37
°C was measured. The conjugates also underwent buffer exchange with H,O for the
release in Tris buffer, pH 8.5. CentriCon 10 K centrifuge tube (Millipore Corp.,
Bedford, MA) was used for the single PEG-lysozyme conjugates while CentriCon 30K
was used for the multi PEG-lysozyme conjugates. The release of lysozyme from single
or multi PEG-lysozyme conjugates was conducted at 0.15 mg/mL, under N,. At the
time indicated, an aliquot was withdrawn, neutralized with 0.2 M phosphate (pH 5.1) to
pH 6.5, and stored at -20 °C until further analysis.
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Y1-3 maybe the sane or different and are selected from
anong O, S or NR11l; L1 and L3 are independently

whiedoanedozonal |inkers; R3-Rl1l, R24 and R25 nmayP@EBEUSI05/045467

same or different and are selected fromthe 15 group
consi sting of hydrogen, Cl-6 al kyls, C2-6 al kenyl,
C2-6 al kynyl, C3-19 branched 4%Iky|s, C3-8
cycl oal kyls, Cl-6 substituted al kyls, C2-6 substituted
Q&k%gépk C2-6 substituted al kynyls, C3-8 substituted
&l yls, aryls, substituted aryls, aralkyls, Cl_6
heteroalkyls substituted Cl-6 heteroal kyls, Cl-6
al koxy, phenoxy and Cl1_6 heteroal koxy; 20 L2 is
1O (&Rﬁnmm)d\@ﬁ(pﬁ%zﬂﬁsﬁdi(@)‘a\mS or
-C(O (CR30R31) ((CR32R33) C(O) NR35- wherein: Y15 is

sel ected fro S, NR34 or CH2, and Rao-35 may be the
same or diff t and are selected fromH, alkyl, 25
al kenyl , alk heter oal kyl or aryl; WD 2006/ 066020
PCT/ USZOOIB,{ OﬂA(CR@Bq),be-(CRgRGS),qrre or

di fferent and rbe |ndependently sel ecte from wnong

al kyl groups, | eavi n groups, functional \gr aups||

di agnosti c agents, eting noieties, bnals '@a—(Z*}&—A
active noieties and a, g, e, may be e sane or
different and are i pdependently 0 or a/I;ItI‘R@s 5

i nt egA—f{(Z'yymath Bot(CByRYe—T(CRoRY d° may be
the sane or different &nd are independently 0O or é

and m_n, o, and p maybe the sane or different a 4
are |ﬁﬂ§ﬁ‘§ﬁdently a positive integer fromabout 1 to

about £, t - -

b, 8 B R el sl rSURby Bn BRA potmer
Redldued 5C afalka,aC3alleangl, €ag hlkiyygl; a@ﬁqu amhténiﬁ]:ﬁl lbmn&hm)g groups;
N'RB4 3. The cqonpound gf claim1l, wherein a,

, gpd 4 arg ﬂ%?rﬁ&“}ﬁ op figfegept gnd afe lademﬂéenéaﬁﬁlsﬁﬁéfr@fn among
AL e s oy AL

dolkya kyieeseand>dotdinatidis tﬁereﬁ]e conpound of claim1,
wherein RL conprises a oI yet | ene

I
Conpoutic TBFY &4 e Ams oribe (5 Séﬁ%s@%ﬁwl@ S apRu:
a,tar%tah&g% &Hﬁ?}%ﬁd&tlg*b%ﬁ&ﬁcﬁﬁ ikt i ve moiety, and

is an activating group, a targeting
R3-Ryg, R24 and Rys may be the same or different and are selected from the

group consisting of hydrogen, Cy.¢ alkyls, Cy.¢ alkenyl, C,.¢ alkynyl, Cs.;9 branched
alkyls, Cs.g cycloélkyls, C,.¢ substituted alkyls, C,.¢ substituted alkenyls,
C,.¢ substituted alkynyls, Cs g substituted cycloalkyls, aryls, substituted aryls, aralkyls,
C1.6 heteroalkyls, substituted C;.¢ heteroalkyls, C;.¢ alkoxy, phenoxy and
C1-6 heteroalkoxy;
L, is —C(O)(CR30R31)Y15(CR32R33)C(O)NR35- or

~C(O)(CR30R31)(CR32R33)C(O)NR35-

wherein:

Y5 is selected from O, S, NR34 or CH;, and

Rz.35 may be the same or different and are selected from H, alkyl,

alkenyl, alkynyl, heteroalkyl or aryl;
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group or a diagnostic agent. 8. The conpound of claim
1 wherein R1 further conprises a capping group J, 20

W@ etoent@e f rom t he group consi sting of OH NH2PCBHS2005/045467

CO2H, Cl1-6 al kyl noieties, and Y
(CR5R6) m (CRBR4)N-O--L~- | | Ll)a C 111 b R24
A--(ZC~c-N Y3 R25\ Il (CRORlo)p-(CR7R8)0-0O C
(L3)g-(Z')d -A" 25 WD 2006/ 066020 PCT/ US2005/ 045467

e
1
%ﬁi—k%l‘%roﬁl %@%%&E%R@Ig%%%% gé) 52? dla@ng tJN: %ﬂts %r:%etmg
@@et(e@mi%gwaﬂ@a@ﬁe@)meﬂesmd Cﬂﬁe conpound of cI ai m 1,

\feg bn@*lr%gl}q%g’ N %gagn%rf i o@@%g%; | &(5 nlga positive

Qnt%&@dng%&@)l%o%ﬁﬁz NR12- -, J O (CH2CH2Q) X CH2CH2
CHo- O (CHRCHRO) x- CH2C( O) - O

- NRlZ@HQ,Cd—@l@ (oieHR Oy arn ChRGIHRNRL Qﬁd an thdepéndently 0 or 1, and

aggr_g gll_%]f, 9 %ﬂ%ﬂwpf %‘@e&ﬂme%%fere are 1n<)i(epie§1det:nr’gﬁf a positive
integer from about 1 to about 6,

provided that (a + ¢) is equal to or greater than 1.
2. The compound of claim 1, wherein R3-Rjg, R 24.05 and R3¢.34 are each hydrogen;
and Yis51is O or NRsg.
The compound of claim 1, wherein a, b, ¢, d, d’, g, m, n, 0 and p are each 1.
The compound of claim 1, wherein e is 0, ais 0, b is 0, and c is O.
‘The compound of claim 1, wherein R; comprises a polyalkylene oxide.

The compound of claim 1, wherein R; comprises a polyethylene glycol.

N o kW

The compound of claim 1, wherein A is an activating group, a targeting group
or a biologically active moiety, and A’ is an alkyl group, an activating group, a targeting
group or a diagnostic agent.

8. The compound of claim 1 wherein R; further comprises a capping group J,

selected from the group consisting of OH, NH,, SH, CO,H, C;¢alkyl moieties, and

y (CRgRg)m—(CR3R4)n~ oJrLz)——(Lnf(;L
1

A—{z)- C\/c/N/ )
Ros \ | ‘
(CRgR10)p—(CR7Rg)o—0—xC - (La)g—(Z)g—A
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R12 is selected fromthe group consisting of hydrogen,
ClL 6 alkyls, C2 6 alkenyl, C2 6 alkynyl, C3_ 19

whe@aobmweb al kyl s, C3.8 cycloal kyls, Cl_6 substPCTIUSZH05/045467

al kyls, 15 C2_6 substituted al kenyls, C2_6 substituted
al kynyls, C3_8 substituted cycloal kyls, aryls,
substituted aryls, aralkyls, &1 6 hetero al kyI S,
substituted Cl_6 heteroal kyls, Cl1_6 al koxy, phenoxy
nd ClL 6 hetero nd J | a capping group. 11.
he coAﬁ’b‘HHH‘Hmélf EaHPry$r QP ?1 Rl is selected from
the group consisting of: 20 O (CH2CH20O), , |,
CH3- O (CH2CH20) X CH2C( O) - O /Y2 O (CH2CH20) X CH2CH2
NH and CHSO(CH2CH20)X wherein x is the
degr ee (qmeie)wmm),zﬂi (L1) ~(CR3Ra)n—(CReRo)m
AUS20056/ 045467 52 12. The corpound 6f clai m\1,
vﬁg?f conpri ses pol ymer residug, of the th‘u(l
Ox wher ei SX|sthe de r“eof na\é}_
pol ymélrsl Z &RIRQI-(CRRZ,-0 sgonpaeund of dlilai m 1 wherei MLl
and L3 are |ndependentdl y sel ect &4t giPotipe— Reiob
consi sting of: -NRL9(CR14R15)t O-
- NR19( CR14R15) t (CRL6CR170) sSNR19- - O CR14R15) t NR19-

1 %ﬁ@gw(%%%feﬁg& %h%ﬂ%ﬁfg% %e group consisting of: |

- r\|R19(cR16c:R170)t(cR14R115)asmm2 H o) NR19( CRL6CRL7) t -
, - O(CRL14R15)t-NR19- , -O(CRI4RT5)t NR19- |,
- O( CR14R15)t O J-O-(CH,CH, 0),-CH,C(0)-O-,

o

J-0-(CH,CH,0) -CH,CH, NR -,
J-O~(CH,CH,0) -CH,CH, S-,
~-OC(0)CH,-0-(CH,CH;0)x-CH,C(0)-O-,
-NR2CH,CH,-0-(CH,CH,0)x-CH,CH,;NR ;- and
-SCH,CH,-O-(CH,CH,0)x- CH,CH,S-
wherein:
x is the degree of polymerization;
Ry, is selected from the group consisting of hydrogen, C;.¢ alkyls, C,.¢ alkenyl,
Cy.¢ alkynyl, Cs_19 branched alkyls, Cs_g cycloalkyls, C;.¢ substituted alkyls,
C,.¢ substituted alkenyls, C,.¢ substituted alkynyls, Cs.g substituted cycloalkyls, aryls,
substituted aryls, aralkyls, Ci.¢ hetero-alkyls, substituted C;.¢ heteroalkyls, C;.¢ alkoxy,
phenoxy and C;_¢ heteroalkoxy; and
J is a capping group.
11.  The compound of claim 1, wherein R; is selected from the group consisting of:
CHs- O-(CHpCH20), -,
CH;-O-(CHpCH70),-CH2C(0)-O-,
CH;-O-(CH2CH70) -CH,CH, NH- and
CH;-O-(CHpCH0) -CH,CH, S-

wherein x is the degree of polymerization.
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- O( CRL6CRL70O) t NR1L9- , R18 \ - O(CRL4RIL5)s
(CRL6RL7) t NR1L9- R18 O(CRL4R15)s (CRL6RL7)tO RI18

WO NREGORLARIS) s (CRI6R17)t NR19- R18 - NR19( CRIBGUB$M05/045467

(CR16R17)t O 10 wherein: W) 2006/ 066020

PCT/ US2005/ 045467 53 R14-R17 and R19 are

i ndependently sel ected fromt®#e group consisting of

hydrogen ClL 6 aIkyIs C2-6 al kenyls, C2_6 al kynyl s,
-19 branched aIk C3 8 c cloal kyls, C1 6

éabst iThgrampapndafs al@z ; I coPBERes) & residucepf the

jtuted alkynyls C3 8 substltuted cycl oal kyl s,

aryls, substituted aryls, aral kyls, Cl-6 heteroal kyl s,

5 substituted Cl-6 hetELQ§%§¥% al koxy, phenoxy

and Cl_6 heteroal koxy; and | € el ected fromthe

group consisting of hydrogen, Cl 6 aIkyIs C2-6

alkenyﬂﬁxmnc2 6 al kynyl's, C3-19 branched al kyls, C3_8

cycl oal k bstituted al kyls, C2-6 substituted
al kenyil ¥hf‘(§% ngf GRS kynyl s, C3-8 substituted

Gy Cl oalhk ¥bidpoud ¥ cBaim 1SMRSdi | 1484, @Fe)ﬁﬁ& erfdErt yl%bﬂlaé‘ted thd gfup
het er oal kyl's, substituted Cl-6 het er ankyI S, _
apnesiipg of: 10 phenoxy and Cl 6 het er oal koxy, I\IOZ,

hal oal kyl and hal\gg W t and s are individually

sel ected positiv Z‘ﬁ 0 to about 4.

14. The corrpound%g]l?‘ 95(,{5 19k @?ﬁ&&%ﬁ}@ sel ect ed
fromthe group coM$iRuRmgNg¥io- » - C( O) CR30R31

OCR32R33C( O) NR35- G@@R@%ﬁb%lNRS4CR32R33 C( O) NR35- ;
15 -C(O) CR3OR318(§E~§ ﬁ

- O( O ( CR30R31) nC{ . 34 are
i ndependent |y sel ecf e(EI% &RR%ﬂ k’yl C2_6
al kenyl, C2-6 al KyRy(C @Rw@)t‘heter oal kyl or aryl, and

20nis a p03|tlvMRmCBgéERﬁOMﬁBalhBui)s 1t90 about 3.
15. A conpound ofNBRIACRJCRmO®Fein Rl is selected from

the group consi sth@R R, ) -NR;o- ,
-O(CR14R;5)NRo- ,
-O(CR14R;5),0- ,
-O(CR;6CR70)NRo- ,
Risg

AN
'O(CR14R15)s@(CR16R17%NR19'

>
Ry

AN
—O(CR14R1 5)5 / \ (CRI 6R1 7)to_

2

Ryg

/N
-NRI 9(CR1 4R1 5)S (CRI 6R1 7)tNR1 9

H

Rig

AN
-NR19(CR14R15)SO(CR16R17)tO'

wherein:
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OOHII Il HMPEGNC MmPEGOGN C H (Z"CH2)hC(O) -
(I )4 H MPEGN mPEG O CH /CH - (ZCH)hC(O) - 11

WO 2006/0022006/ 066020 PCT/ US2005/ 045467 54 O CrA1/U$100$045467

MmPEG O CNH mPEGOGCN (I H)q 0 (CH2)q 11 1 C h
(CHR2)ikC&(OQ Hi -(Z"CH2)hC(Q_/(CH2)q (CH2)q
mPEGOCNMPEGOGN 11 H%31 HO O and 0 11
mPEG CGNH (CH2)q | HC -(Z'CH2)hC(0)- /(CH2)g m PEG C
N 11 Em-lgnve\l‘r}g rRe1i9 Qr:e independently selected from the group consisting of
hydrogen, Cy alkyls, C,.¢ alkenyls, Cy.¢ alkynyls, Cs.19 branched alkyls,
Cs.g cycloalkyls, C;.¢ substituted alkyls, C,.¢ substituted alkenyls, C,.¢ substituted
alkynyls, Cs.g substituted cycloalkyls, aryls, substituted aryls, aralkyls, C.¢ heteroalkyls,
substituted Cy.¢ heteroalkyls, Cy6 alkoxy, phenoxy and Cj.¢ heteroalkoxy; and

Rigis selected from the group consisting of hydrogen, C;.¢ alkyls, Ca.¢ alkenyls,
C,.s alkynyls, Cs.1 branched alkyls, Cs.g cycloalkyls, Ci_¢ substituted alkyls,
C,.¢ substituted alkenyls, C,.¢ substituted alkynyls, Cs_g substituted cycloalkyls, aryls,
substituted aryls, aralkyls, Cy_ heteroalkyls, substituted C;.¢ heteroalkyls, Ci.¢ alkoxy,
phenoxy and C.¢ heteroalkoxy, NO,, haloalkyl and halogen; and

t and s are individually selected positive integers from about 1 to about 4.
14. The compound of claim 1 wherein L is selected from the group consisting of:

-C(O)CR30R310CR32R33C(O)NR3s5-;
-C(O)CR30R31NR34CR3,R33C(O)NR35-;
-C(0O)CR30R3;SCR3,R33C(O)NR35-, or
-C(O)(CR30R31)2C(O)NR35-

wherein:

R30.34 are independently selected from H, Cy.¢ alkyl, Cyalkenyl, C,.¢ alkynyl,
Ci.¢ heteroalkyl or aryl, and

n is a positive integer from about 1 to about 3.

15. A compound of claim 1, wherein R; is selected from the group consisting of:
0 0
q I
m-PEG——N—C m-PEG-O——C—N
N (CHa)
/CH—(Z"CHg)hC(O)— 2)4
H
m-PEG—N—C /CH_(Z"CHZ)hC(O)—
I m-PEG-0—C—N
o , ,

o)



(gq) is an integer of fromabout 1 to about 5; Z" is O,

NR13, S, SO or SO2; where R13 is H Ci1-8 alkyl, Ci1-8
whe@eobwed al kyl, 5 C1_8 substituted al kyl, arBdT/U82005/045467

aral kyl; (h) is 0 or 1, and (k) is a positive integer

fromabout 1 to about 6, 10 15 WD 2006/ 066020

PCT/ US2005/ 045467 55 16. A céhpound of claim 1,

selected fromthe group consisting of: 0 nPEG~ ~ H
OIlit (la) OCNNUOGCGOHON/ CG-A1 /QO 00
nPEG "O_ OHNo\\ [1 (Ib) 0 NrQ --y 00 0O
IIrn PEG 1], C O- ~~OCN ~- 0 I) H N~
F%GO Ok--A(CNNgE\FglC ﬁ
((I:Hz)q Ci (THz)q
T Cl (CHC(O)—— HC——(Z"CH,),C(0)—
(CHp) (CHy),
m-PEG—O—C——-ﬁ/ e , m—PEG-O—C—N/ “ ,
| |
0 0
and
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wherein:

(9) is an integer of from about 1 to about 5;

Z" i3 O, NRy3, S, SO or SO,, where Ry3 is H, C;g alkyl, Cy.g branched alkyl,
5  Cj. substituted alkyl, aryl or aralkyl;

(h)isOor 1, and

(k) is a positive integer from about 1 to about 6.
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16. A compound of claim 1, selected from the group consisting of:

9 0 | Q
I H I
H ﬁ N—"" A

mPEG._~

O

TN e e N2 /\”__ 0
0—C-N 0 Y o oL | ()

o
~_OTNNC-OTPEGT O-C-NT 0L~
DO [N 2oy
o o) 0 o)

{1d)

)Ok HN_)K A (le)
/_/

0 0
0] O
mMPEG™~_-O~C——NH 0 \)L
AT \/\/O 5 0

's) \__\N A Uﬂ
Ay



NAi O PEGO OHO011 0 ON]-,O,C IlIl HAL O0r O

0 (Ik) r-~ NO and W 2006/ 066020 PCT/ US2005/ 045467
W®B700606d20PEGN O 00 N u gl 0 O(IM N O whePEI/NSAD5/045467

is a leaving group. 17. The conpound of claim 1,

wherein Al is a leaving group selected fromthe group

consisting of O ON® N)~ ~s%and -0-NS 5 O 18. The

compound of claim 1, wherein said term nal branching

group conprises the fornulgi Y116 R50 C

(Lg?bizé(\Li)\j ' - (CRA4RA5) @ ( N%Otms) r RAO Y7 N--c

O—C-NH A A0 o O
N7 A (Ig)
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o
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o
hid Th
i (Ih)
o

(Ii)

0
mPEG—O—“—NH\)LO 9
HN_)‘\M
AN

o)

0 0
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Aro D)
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and



11/ RA1 A -(Z)i"'" (L6 i c O0-(CRA4AR4A5)w (CRA2RA3)V
wherein: 10 Y6 and Y7 are independently O, S or NR46;
wa s00sm6@2mi f uncti onal |inker sel ected from t hePGEIE2005/045467

group as that which defines L1; L8 is a bifunctiona
i nker selected fromthe sane_group as that which
defines L2; 15 R40-R46 may be the sane or different
and are selected fromthe group consisting of
hydrogen, C1 6 al kyls, C2_6 al kenyl, C2_6 al kynyl,
@'f;—% br anml kyl s, WOF006/ 066020 0

s, Cly6
substituted alkyls, C2_6 supstifuhed alk y/§, C2-6
substituted alkynyls, C3-8 subSgituted cycl'oal kyl s,
aryls, substituted aryls, .aral sOc1 6 het er dal)kyl s,

substituted Cl-6 heteroal “C1-6 alkoxy phenoxy
and Cl-6 heteroal koxy; j, j[, nd i are each
i ndependently O or a positi integer; 5 1 and 1' are

|ndep%ﬁlggﬁﬁy gaggwﬁ%gﬂgls, v _and w are independently

sel ecte p03| Ive I'n R50 is selected fromthe

gv oup The msn@bumgof@h@ub sitendih &l iya Ravingtoupeselected from the
ymer _ residues, Cl-6 alkyls, C2-6 al kenyl, C2-6

gmpwnswtm@w s, and Y6 R60

(L7)j-(L9)j"-0- (CR44R45)u-(CR42R43)r RAO 1YH N---cC

I/ R4l A -(Z)i' (L7 i CO0-(CRA4RAS)w (CRA2R4A3)v 10

wher ei n: x a bifunctional |inker selected omthe

same gro hat which deflines LI; L9 is

IRE AR nkelOzsel ectg goﬁmkhe satie gkoup as

t hat whi ch ¢fines L2; 15\R6Q is selected fr he

group consisting of substantially non-antigepc

pol ymer residues, Cl1_6 al kyls, C2-6 al kenyl ,©C2_6

%k y n)ﬁlhe cglrn%ouﬁ/(i of claim 1, wherein said terminal branching group comprises the

formula:
ﬁé

Rsg Cl (Lg)—(Lg)y——0—(CR44R45)y—(CR42R43);

\ Rao
N— & —

\
Ry

A—(ZY— (L~ C/l' O—(CR44R45)w—(CR42R43)y

wherein:

Y and Y are independently O, S or NRyg;

L is a bifunctional linker selected from the same group as that which defines
Ly

Ls is a bifunctional linker selected from the same group as that which defines
Ly;

Ru4o-Ry4s may be the same or different and are selected from the group consisting

of hydrogen, Cy.¢ alkyls, C,.¢ alkenyl, C,.¢ alkynyl, Cs.19 branched alkyls,



19. A conpound of claim 18, conprising the structure:
11 L-L -0 CRRIS5)U"(CRA2RA3)r RB0 ~ 6)~ ~ 8)~ ~ 44

WO 2@6/064201 /N C C (L1)a-~L2t 0- (CR3R4) n- ( CR5R6yeT/BaD08045467
YI A-(Z)i'-(L6, C1 O (CR44RA5) W (CR42RA3)V R~4
Vi1 Z A NC Jd R5 A-(Z)d -(L3 g C 0-(CR/RB)O
(CRgR10) p WD 2006/ 066020 PCT/5U82005/ 045467 59 20. A
corrpound of claim 19, conprising the structure: 111

g_cycll Lﬂc}%l% éqs%?l%q_l.tuteé %IA'S(R é:\fll% %%%(3@412@4 uéstltluted
%k@}tlsﬁ((%%)s]ubst@lteé géﬁ%‘a'ﬂ@yﬁg Cl%l Bkl avylsy a:;alk}ﬁi‘l@l 5 L&Bfealkyls,

a~L20- (CR3 mR4L 11T A
subisBtutedC|. mmsylw(cmmqsphmbxmmd Cis hetSro/amogc
EZ- A

7R8 R10 21. A
compoling 187 i dich i dEBp IS0 PFBRPLHES BYORE
5 consi shidg RS 1nd&)egde%tly Oorl;

u, r, v and w are independently selected positive integers;
Rsp is selected from the group consisting of substantially non-antigenic polymer

residues, Cy.¢ alkyls, Cp¢ alkenyl, C,¢ alkynyl, aralkyls, and

. ‘ﬂﬁ
Reg Cl (L7 —(Lo)y——0—(CR44R45)y——(CRy2R43)r
\ Ry
' Y7 N\E/
\
|| / R41
A—(Z)%— (L7} C ; O—(CR44R45)w——(CR42Ra3)y

10 wherein:
L; is a bifunctional linker selected from the same group as that which
defines Li;
Lo is a bifunctional linker selected from the same group as that which
defines L;;
15 Ry is selected from the group consisting of substantially non-antigenic
polymer residues, Cy.¢ alkyls, Cy¢ alkenyl, C,.¢ alkynyl, aralkyls.

A compound of claim 18, comprising the structure:

R50’< >‘(L6 (Lg)y~O—(CRaaR45)~ (CR42R43)r
R40

” (,_1)a_-(|_2)—o-—(CR3R4 (CRsRg)m
A=(Zy—(Le\C7 O™ (CRasRashw CR42R43)" \N\c’c_( )_A

” / st
A=(Z)e—(Lalg 7 O0—(CR7Rg)o—(CRgR10)p
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A compound of claim 19, comprising the structure:

‘—<>*(|—7)1 —(Lo)y—O~ (CR44R45)U*(C%R43)|'
b,
/ R41

A—(Z%— (L7} O~ (CR44R45)w—(CR42R43)y
Y,

L<C 1 (L6)j~(|-8)j"o“(CR44R45)U‘(C%R43),-

Y N—¢
H / \R4 - (L1)a~{La) O~(CR4R4)—(CRsRe)m
A'~(Z)—~(Lgr\C 1'O"(CR44R45)W_(CR42R43)V \ Ras ”

v N\C/C—{z-}—A
” / st
A'=(Z)a—(La}g <€ co‘(CR7RB)o‘(CR9R1o)p

21. A compound of claim 1, selected from the group consisting of
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22. A compound of claim 1, selected from the group consisting of:
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23. A conpound of claim1, selected fromthe group
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0.0l 00 CI1 0 HAC SN HWO® O\NO,CO0C
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23. A compound of claim 1, selected from the group consisting of :
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wherein A and A’ are independently leaving groups.
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and 0 nPEG~"OICN""OC~OOll O0 HN, N-,---%-,
MM o~ rH '"~00 A -,uIIOA'NOHOO~ oa

WO De06/0s6020-p O wherein A and A" are i ndependePCT/¥S2005/045467

| eavi ng groups. 10 WO 2006/ 066020 PCT/ US2005/ 045467

63 24. A nmethod of preparing a polynmer conjugate,
conprising reacting a corrpoun@3 of the fornmula: Y2 11
Rl C (L1)L2)70-(CR3R4)n-(CR5R6)mb R2411 1 Y3 N CCZ Al

1/ RR5 A - )d'-(L3 g O (CR7Rs)o (CR9R10

Rt ciineiipd p§ PrePRERkE a@lygl@bemuugeteucgmgréﬁ% fgé’ﬂt“?% dmpound of
?ﬁbef Qup consisting of alkyl groups, |eaving groups,
unctional groups, diagnostic agents, targeting

nmetles, and ; 10 Rl is selected fromthe group

consi sting of 3‘(‘5’, bstantially non-antigenic pol yner

Ri—C7—(L)a{Ley; O—(CRsR4)}—(CRsRe)m

\
| /s
A—(Z)e—(Llg 7 O—(CR7Rg)o——(CRgR10)p

M

wherein:

A, is a leaving group;

A’ is selected from the group consisting of alkyl groups, leaving groups,
functional groups, diagnostic agents, targeting moieties, and OH;

R, is selected from the group consisting of substantially non-antigenic polymer
residues, C1.¢ alkyls, Cp¢ alkenyl, C;.¢ alkynyl, aralkyls, and terminal branching groups;

Z and Z are the same or different and are independently selected from among
moieties actively transported into a target cell, hydrophobic moieties, bifunctional
linking moieties and combinations thereof;

Y 1.3 may be the same or different and are selected from among O, S or NRy;

L; and L; are independently selected bifunctional linkers;

R3-Ri1, Ro4 and Rys may be the same or different and are selected from the
group consisting of hydrogen, C;.¢ alkyls, Cy.¢ alkenyl, Co¢ alkynyl, Cs.19 branched
alkyls, Cs.g cycloalkyls, Cy.¢ substituted alkyls, Cs.¢ substituted alkenyls,

C,.¢ substituted alkynyls, Cs g substituted cycloalkyls, aryls, substituted aryls, aralkyls,
C1.¢ heteroalkyls, substituted C;.¢ heteroalkyls, C;_¢ alkoxy, phenoxy and
C1.¢ heteroalkoxy;

L, is —C(O)(CR30R31) Y 15(CR32R33)C(O)NR35- or
-C(0)(CR30R31)(CR32R33)C(O)NR35-

wherein:

Y15 is selected from O, S, NR34 or CH,, and



residues, Cl 6 alkyls, C2_6 alkenyl, C2_6 al kynyl,
aral kyl s, and term nal branching groups; Z and Z' are

wa b@emeroeo or different and are i ndependently SPCEUSEAS/045467
from anong noieties actively transported into a target
cell, hydrophobic noieties, bifunctional [|inking
noi eti es and conbi nations theféof: 15 Y1l 3 maybe the
same or different and are selected fromanong 0, S or
NR11; L1 d L3 e.i ndependept|y sel ect ed
bi f uncti ona ”PFﬂﬁgﬁ%?w§§mﬁf5$? an mﬁfgﬁﬁ§9@@n%ﬁedkﬂv
&ﬁﬁ@ngﬁmgh§£?&§ﬂkuﬁmgrﬁ&p sel ected fromthe group

consisting o ydrogen, "Cl_6 al kyls, C2_6 al kenyl,
C2_6 ad lgyayhay @3hd garhe endiffernt addark sndefBnd@ntly 0 or a positive
%_ﬁJoalkyls, Cl 6 substituted al kyls, C2_6 substituted
a gﬁ’i?l s, 20 C2_6 substituted al kynyls, C3_8
subst g, W ednCacirodldepbiientty YoS1, sMbstituted aryls,
aral kyls, Cl1_6 heteroal kyls, substituted Cl1_6
het er 0@l &y, end Caregnddpieossntly pheitivk ntegeds,C1_6
het er oal kgxy: IS .
ote) (Rf%‘g%ﬂ‘fbgfs? éﬁ%ﬁﬁ?é}%ﬁr@fﬁﬁ%%thﬂ%#
- (O (W30 BRI GRS B3R R M5 corkBrMAak B dont YRS
selected from0O, S NR34 or CH2, and WO 2006/ 066020
PCT/ US2005/ 045467 64 Rao-35may be the sane or
di fferent and e selected fromH, alkyl, alkenyl,
al kynyl , heteyeal kyl or aryl; a, g, e, may be the sane
or different d{ are i ndependently O or a positive
integer; 5 b,igg,/d and d' are independently 0 or 1,
and m n, Ry Layse—{Lofteper@RyR, ), —POSRIRYG
integers, provited that (‘a + e) is equa\ to or vy,
greater than 1; with a biologically activg agept| under
C
I

condi tions sufficien o form Y2 RlL Cb (kL= -)—Az

O (CR3R4) n-' ( CR5R6) ” 41 11 Ys N c"?}yZAZC%I d

R25 Ras
A'—(Z)—(Lslg—\C - O0—(CR7Rg)o——(CRgR1),

wherein A, is a residue of a biologically active agent.

25. A method of preparing a bicine-based polymer transport system, comprising:
1) reacting one equivalent of an extended blocked bifunctional linker with one

equivalent of an acid protected bicine moiety to form an intermediate of the formula:

O
H o | Q
Boc-N\/\O/\/o\/\NkO\/C-O ”
H \—\ _ L~
N OtBu
HO

where tBu is a protecting group;

2) reacting the intermediate above with an acylating agent to form an

intermediate:



10 A-(Z)d" -(L3 g CCO0O-(CR7TR8)0 (CROR10)p wherein

A2 is a residue of a biologically active agent. 25. A
woredokoeboed prepari ng a bici ne-based pol ynmer treCEp820D5/045467

system conprising: 1) reacting one equival ent of an

ext ended bl ocked bifunctional |[inker with one

equi val ent of an acid protect&¥ bicine miiety to form

an internmediate of the formnul a: OHOllO

Boc-N1-1~0O~ "-"O'~-N OCO I\ HN- OﬁB /--1 15 HO

where tBu is a protecting grou rgacting the
i nternme at above wth an acyl%tlng gent to rm an

i nt er medi%At €~ VADN 467 65 0
HO11 0 Boc-N~~HN/GC-Ot 0-° ~:( O delt-ogli Lﬂg
the resultant internediate above and reactimng it Wt
an activated polyner under basic couplifig conditions;

5 4) deprotecting the bicine acid a
activating the acid with a suitable agtivating group
under coupling conditions. 26. A nethod of treatnent,
conprising admnistering to a mammal in need thereof,

an ef fg %bl\seklagwf&s&tfanﬁn%ﬁe@iu{édab%e a{c@ea@tﬁyg WRRR &h Activated
A" is an alkyl "group and Ais a residue of

trodymogyived e haswawipléngapaditiong;0

4) deprotecting the bicine acid and thereafter activating the acid with a suitable
activating group under coupling conditions.
26. A method of treatment, comprising administering to a mammal in need thereof,
an effective amount of a compound of claim 1, wherein A’ is an alkyl group and A is a

residue of a biologically active agent.



