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or a pharmaceutically acceptable salt thereof, wherein
J is selected from:
a) a group of formula (a):
R31
N \/\N

Tk

R32

wherein R*'is a covalent bond to the polymer m0|ety which optionally comprises
a linker, or R®' is selected from the group consisting of —H, R®", -NH,,
-NHR?", =N(R3"),, -NC3-Cqcyclic, -OR®", and -SR®", wherein each R*" is
independently an optionally substituted straight or branched C;-Cgalkyl,
optionally substituted Cs-Cecycloalkyl, optionally substituted aryl, or
optionally substituted heteroaryl,

and R* is a covalent bond to the polymer moiety which optionally comprises a
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N(R41')2, or -OR41', wherein each R41l'is independently
hydrogen, an optionally substituted strai ght or
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cycl oal kyl . ogti oggal I subst i tuted ariy ona
~subst i t ut el"HEECER odsRElECted Frmdhe YR REFTNg B Sn pabeky
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aryl, het eFtRsfilyed §rt¥b§tpit'? FUbsiitted gtemcychgnqrn@ OPtlona"y
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heteroaryl S optlonaV¥§\%8valently bound to the

pol ynmer noi ety wherein eacfl case, the pol yner
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group consi sting of aryIm S bstltuted aryl, heteroaryl
and substituted heteroar§T wherei n each of aryl,
substituted aryl, heteroaryl and substituted
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b d b I
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and wher ei amtniaes&etnm%nmy sw éaettnuﬁ@@tnkw arﬂ%etﬁt&s&a@l
I i nker whi ch coval ent

Ar2; 5 woh Qfeweyybfe@gupv Wy Smy @ﬁ%g@ally covalen¥y bound to

the polymer moiety wherein, in each case, the polymer moiety

optionally comprises a linker which covalently links the polymer moiety;

Ar' is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally covalently bound to
the polymer moiety wherein the polymer moiety optionally comprises a
linker which covalently links the polymer moiety to Ar’;

Ar? is selected from the group consisting of aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkyl, substituted alkyl, alkylamino, and
substituted alkylamino, wherein Ar® is optionally covalently bound to
the polymer moiety and wherein the polymer moiety optionally
comprises a linker which covalently links the polymer moiety to Ar%;
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noi ety; where RL is selected fromthe group consisting

of hydg @Q@@c(‘@a ﬁ&ﬁllth(élé YURA;}ro(n's%lr?sﬁ#e Sired ’@' .8, g?%(%%up

of formnul rein is' sel’ec
fromthe gpawa&bﬂ@ﬁtgv% oftier whigh isggpgionalrcavaighily kegqund (@ the

I Isk Isel \e/\;:t leyﬁmléﬂllﬁi?%ﬂavfﬁféﬂﬂﬁl SHRAThS, tH%q:oq/fneFm@re orfng
al ky i s _selec e consi stin a
coval ent bSH'EP?ﬁ?Séﬁ'ﬁﬁr)‘/‘%{g}‘ YPA‘?%'VW&M.%W B YI y
conpr iveese B’ isisaleeted frord the\JRARFBconkistig of hiRfogamchndRBlkyar e

| R sel ected fromthe group consisting of
ﬁ%fsg%e%@%h?/k , Substituted al kyl, and where R2 and

R3, tCYeIFp Ct“ﬁ“'?iﬁ@ nitrogen atom bound thereto,
form a heterocycl ic ring or @ substituted heterocyclic
ring wherein each of alkyl, ,eﬁ\bSt ituted al kyl,
het erocyclic and substi lg Wat erocyclic is
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het er %rsyaln;integer equalto 0,1 or2;
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b) a group of formula (d)

. '?.(,Z/N\"/N\RG
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wherein G is an optionally substituted aryl or optionally substituted heteroaryl 5
or 6 membered ring containing 0 to 3 nitrogens, wherein said aryl or
heteroary optionally further comprises a covalent bond to a polymer
moiety which obtionally comprises a linker; '

R® is a covalent bond to a polymer moiety which optionally comprises a linker,
or R®is —H, alkyl, substituted alkyl, or -CH,C(O)R"", wherein R is —



R55 is -OH or a hydrolyzable ester, or R55 forns a
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wopitcon®@sd y t hrough a |inker; provided that: APCHUS2005/024369

| east one of Art, J, Ar2, R55 and T (nore preferably

one of J and T) contains a covalent bond to the

pol ymer moiety; B. when Xis -0-, then mis two; and
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CIRATRABIH br WydrdhRamE ester, of Pf‘s fm3 BPlErolyZable polymer ester with the
harrrac uHcalV @ gl@th carrier and a

ther apeyieERPe o d ft of a conjugate of

tgrevidenMBatt i on or mi xtures ther eof . The invention al so

provi des reaki ,

D ast ges gt IQ%!%BE 8(/Ar'j S A‘P é‘gargdaf r@cﬁ?ﬁ% éfgﬂkéﬁee%ﬁloagﬁ T)

chfﬁﬁS@ef-‘@VéJE'ﬂﬁhﬁ?P@{%thP n@yraer mAely'maceut i cal conposition
conprigsi NgwhePRad TRCELE MGadmloyariccept abl e carrier and a

et 2Rt Gy S R DBl B0 SRR

i aboLtBDed00t he use of a conjugate of the invention, and
pharmaceutically acceptable salts thereof, for the
manuf acture of a nedicament for use in treating a
di seadelfvantianeaiso rievidespbarmageydigrkcompysitigns whighrgogpositions
p@iﬂpﬂﬁi for EREmpIAN S&euﬁé&ﬂy Eéb%bﬁﬁl@%blﬁrieﬁéﬂd a therapeutically
0si tions ondi tions

%@8“°Ua‘t°flae°§§lf‘9?tﬁ °E§F tnvew“vm ’%”%Srt P&Qkocyt e
adhesiTha.invEoiidn alsh [seddss nosdingls fordrestingrecdiseiee niegiaamly atdéast
eﬁ ﬁgp Ib VLA IE ??atléit@ﬁﬂmnéethc?d &Bnﬁﬁi@é admlnlst ring

erosclero ntia, diabetes nc?udlng
a@mféaqeuﬂf@hmT@%HQ@POrﬂﬁ’r&b‘é@@meaCPHtfqa&h@ﬁ??ﬁ??ﬂe @i and a

dﬂwér@é&ﬁicéllyréﬁbétﬂé BG\OUM(‘O‘BE @&djl‘»@’ét&éﬂthd ingentiosl orQﬁRﬂﬂes&hereof
artnritl

1 oS adh oot HelRg b a bR e Ricnthh i
emaepdmbilctaﬂlysacc&pﬂablleesaltsahereoﬁ foetheommefactire d;fraanadiament for

rk?s%hﬁ {ré%tﬁg ardfsteggu kb iate® RRLEMN Sa e rfj'b? GRS in a3k

psori asl s, nyocar schem a an acute
| eukoJW@DW%ﬁt%ﬁ = Rharpaceltigalgopnesiliensaay heaysedin Eart
0&§éé%§ cm.t@ﬂy Hedi‘éfé‘élpétfléﬁs@iﬁ)baﬁlb?MLﬁsﬁorSé/JkdéﬁéTﬁdhe@‘oheBuch

t
UG SO oS i ey o] SREPBr 2TER SRS PRE | on
i ativérosbisrodin) AIS demartia) diabetesdintloding aéute juneartileropset diabetes),

lﬂ{mrﬁét?&%oﬁglq]seg% ﬁﬁ&/ g%e%%’édﬁﬂé ar?cJ d‘)n%th Glseaése , multiple

conj unc ritls, uvelt
r$eleosis, Sheumatejd @@hrlﬁ@ tlgwﬁ@wn'qn@on dE'BP'i retpstagis tpRMingjts,
V&ﬁ:@ dhﬁd §trol@eéﬁoe6th& COBEH ﬁ’éﬂi‘nas BfhkiRdTkatinltis Bi6gren's disease,

g@)ﬁg tllss;I Ssor %'F %ﬂ)f%%s' Vglﬁ‘_}r vgipgq,fgf | Igtﬂk%cs:yte-’medlated lung

gmjarywluomas thsi shictaaacurstin adultsraspnratod'otst@gs syndrome.

| ymh%?(ér%%%bé‘conﬁ.t.m %HQ%%}Q&?&@&H. @Eét@?é&@

terrpora arte I car ocardi
cenntpesitionseof Ff@aqf?semainvw'en inglyfis; &H‘t%? net ligited to, inflammatory

conditions such as erythema nodosum, allergic conjunctivitis, optic neuritis, uveitis,

allergic rhinitis, ankylosing spondylitis, psoriatic arthritis, vasculitis, Reiter's syndrome,
systemic lupus erythematosus, progressive systemic sclerosis, polymyositis,
dermatomyositis, Wegner’s granulomatosis, aortitis, sarcoidosis, lymphocytopenia,



nodosa, hypersensitivity syndrones, allergy,
hyper eosi nophili ¢ syndrones, Churg- Strauss syndrone,

we@ booefi@sobst ructi ve pul nonary di sease, PCT/US2005/024369
hypersensitivity pneunonitis, chronic active
hepatitis, interstitial cystitis, autoi mune endocrine
failure, primary biliary cirrhosis, autoinmmne

atﬁhmggrgﬁeme Hg@cg@dy @p&&af réangg&ma herrmﬁﬁ gtro%yaﬂgﬁi.s

mpépmbmﬂrse@arw smqrm@ﬁ ellesgs hmeretqsrngphlrorﬁyewprr@ﬁ, Gitueo-

Letteﬁsé f\/nﬁﬁﬁﬂ@ eﬁoﬁrs bbétrueﬁvel ﬂugn@%rymasé m9w§ér@mduy
ar Il

e i L RS T M L A
praibwre, geeimagyrbilant dirrhasis| arvimhony agbstechemaechradopensisteet ed

i%ggg’é%ngﬂgrcfrdrﬁst her find use in treating conditions

I seases associated with denyelination. The
i nventArefaralysthe peningatreandwhargpsewicallyrceppesitinps o this
GiRvtInHEREre Bis& intrikhodss foreiRbiimd bstinth, EHe@miafdiedriiaed éﬂoﬂﬁultrple

e A 0% R ARdSse, P bR D BT G el e

calmrttigraftaesnatdw effieat wherbadmrhleiaredorymeo b dintrer findl weedn treating

pc%r{ir'tr&rbél b:di E %éggoﬂ‘%&c?at@dj\n ﬂ%‘dbr’r‘t ed, at least in

one preferre enbodlnent only one
of Ar Themvemroz alsgriviovides aiathads &F Breparisg hesenniugaies of Hea

nﬁréﬁﬂararrmwtnrermbmatea@&émﬁ tHeE& fiethogsl embodi ment, the
pol ymer noiety is attached to the -NR2R3 group. In a

further preferred enbodi nent, when X in the conjugates

of the i nventy %Egémptjwowﬁe WRTldN Vet

anot her preferreal‘ i's an |nte er of from
2 to a&isogtedZhovmthis mréwlpreéﬂft@rtabplyuga’@wlﬂch iohihiblsykocgte

PIpE&bS &b, ﬁ%lrﬁ&ar @érk@éytef éHh@bibﬁm'edbfé@' aqueasr i’r\%ﬁ @,fvu\-a.

formula | a t| cal
accept'%reepreférr?% e't“H%‘;"@S'P" OW%P&Q% r'e) 1§ P"R%"&F ént
t dovaledtibend to 4 pdlyneerviddient or hi gher val ency

bi o- C‘?rqgﬁotﬂket%l Iep?r?c—:!dyér[r%’odmpen?w \Pa?l e?ﬁ‘r %e%ni’él {'t%lshggqo thehan

one bi'oconpa Mers 'co
f-RERT avered.  gr oup I|nkage or by a branched arm hub

ol ecy) § aRhePRERES eﬁ%d’ﬁné‘ntq}vhen\é@h% confughte¥ 3F fﬁ@tmventlon
tetr71dval ent or higher val ency polyner noiety; 8 WO

28O/ (10826 WeT/ US2005/ 024369 ¢ is from2 to about
20; Almyeteastherquefairsdearaibodirsent de pe mteyet bifran 2 angioutzd and

or];orfe%reqyrlaay rrlor?i 2 t9 a}%ut 8.

Preferred conjugates of formula | include those of formula la below:

la
and pharmaceutically acceptable salts thereof, wherein
B is a a di-valent, tri-valent, tetra-valent or higher valency bio-compatible polymer moiety
or optionally more than one biocompatible polymers covalently joined by a
functional group linkage or by a branched-arm hub molecule or both to form a di-
valent, tri-valent, tetra-valent or higher valency polymer moisty;



Art Ar2-y X502 O.NAOH mHO (Rnlla wherein R
is selected fromthe group consisting of a coval ent
whowd/o1®54 he pol ymer noiety, am no, substitutdI/afimng)24369
al kyl and substituted al kyl wherein each am no,
substituted am no, al kyl and substituted al kyl is
optionally covalently bound to the polyner noiety
wher, h case, the polyner noiety optionally
o i mrbetg agmﬁ%ﬁker whi ch covalently |inks the polyner
mgate&ta}bh oggurrenee is indepanddntiyrapgantieendyefderpiutediasi st i ng of
aryl, substituted aryl, heteroaryl and substituted
heteroaryl; Ar2 is selected fromthe group consisting

of aryl, substituted aryl, heteroaryl and substituted
het eroaryl wherein each of aryl, substiuted aryl,

het eroaryl and pstituted he yl is optionally
coval ently bound og@e @0l yngr noiety wherein the

pol ymer noi ety opti onhal corfpri ses a |inker which
coval ently |inks i@Hy to Ar2; Xis
selectedfromthe(@ istjjng of -NR -, -0-, -S-,
-SO, -S2 and opt X IIy subsdituted -CH2- where R1
is selected fromth R?roup consi sting of hydrogen and
al kyl; Y is selecte om the group consisting of -0-
and -NR - wherein RL is selected from the group
consi sting of hydrogen and13| kyl; Wis selected from
the group consisting of a.coval ent bond to the pol ymer
noi ety which optionally conprises a linker and - NR2R3
®@n R2 and R3 are i ndependently selected fromthe
OR GLgelected diostthengroop cimsibtingyefr conblkytibond g1the polymemdoiety,

al kyl ’anﬁr%d Mﬁ%ﬁ{u?ed%?n @glkﬁé’nd"sg&%{u%alw \Mﬂerglh %aE“ grﬁfﬂgen

at om bound eret het er ocC c ring

subst isubstistechamiae G¥ytandsubstivgedallyl & W"'@W%@Gﬂbﬁ%@@
PCT/ USDEEN ikt itfisly wrateih, inlead d@éb,, thé H&lﬁﬁéﬂmﬁlaﬁ optidaxily,

opt ?2%&%%3‘%&75?%%@ A PR BRSO o oty
opf isaelekley fromrtbeigroumcdrisiskieg of anyli ssbstitutéchargigketerogrybdndt o
0, 1 Qpditutdy ﬂe?er@é‘ryll, nteger equal to 0, 1 or 2; and

Ar is selected from the group consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl wherein each of aryl, substituted aryl, heteroaryl and
substituted heteroaryl is optionally covalently bound to the polymer moiety
wherein the polymer moiety optionally comprises a linker which covalently
links the polymer moiety to Ar%

X is selected from the group consisting of -NR'-, -O-, -S-, -SO-, -SO, and optionally
substituted -CH,- where R' is selected from the group consisting of hydrogen
and alkyl;

Y is selected from the group consisting of -O- and -NR'- wherein R' is selected from
the group consisting of hydrogen and alkyl;

W is selected from the group consisting of a covalent bond to the polymer moiety
which optionally comprises a linker and -NR?R® wherein R? and R® are
independently selected from the group consisting of hydrogen, alkyl,
substituted alkyl, and where R? and R?, together with the nitrogen atom bound
thereto, form a heterocyclic ring or a substituted heterocyclic ring wherein



pharmaceutically acceptable salts thereof; provided
that: A at least one of R Ar2, Wand -NR2R3 contain
wa2@evaioent bond to the polyner noiety; B. WhROT/RS1085/024369

covalently bound to the polynmer noiety, nis one and X

is not -0-, -S-, -SO, or -S02-; C. when X is -0- or

-NR -, then mis two;. and D. the conjugate of fornula

la ha [ : .

Pr ef e‘r%ragh dg%lllﬁp QLI@?sliltéJﬁﬁ,%o y#, hglferoggclngEC?Sl{kggtgt Qlegpo%g?hc is

f or rruloatlcpf@"b@vakﬁﬂﬂy bopny {9 the)polyipRITeqiely e@t@nalkx thrqugh a linker;

|mwﬁﬁ@géﬁdqya|aogqrmqund of formula Ilb below O ~ W
NOHIIb HS O and wherein

'sfnﬁ‘%?%e 8%‘&?? 0G4 °r%"’ln§ as defined above; Ar' is
amaenaoedtldaﬂmncelbteblgsmtsphejmfs| sting of -aryl,
Ed#g\ﬁéédttHéted aryI heteroaryl and substitut ed

et eroaryl is selected fromthe group consisting

of ary¥, saﬂgﬁﬁtﬁﬂﬁ R AryW a'ﬁ’e‘f"@r%aﬁ%ﬂta'“ 2 fevaianb Bendiahed
hjbly&re@&fo}éty wherei n each of aryl, substltut ed aryl,

het er ryI nd subst it yt ed e tionally.
coval éntly %rhﬁds ‘foefalgnt&thc@?%{gq{lﬁ) fmé?s*\éu r° P20 fo
2006)-0-80060-,RCIHQAIS2005/ 024369  pol ymar noi ety .
opti ogal | ywﬁgmg@ @egr Rlﬂ fh‘éﬁ W&harﬁioval ently I | nks

t he poly noiety to ; |s selected fromt
dt-oup ”l%??@i“ﬁ?‘ier?@f%f'“'a ba_hagr?dnolmlar WRISBE iR npere F’@" 60 000.
sel ect ed fromthe group consisting of hydrogen and

coval BRCHSHEEEGS AP ot B ER B Pt 1

conprises a linker and -NR ZR3 wherein R2 and R3 are

i ndependent |y sel ect ed 6 t he group consisting of
hydr ogen, al kyl, subst ' alAy] , and where R2 and
R3, together with the nit+egen atom bound thereto,

form a Ib

wherein each A is independently a compound of formula Ilb below:

O

S

Arz__y

OH b

and wherein g is 2 to about 20;

B is as defined above;

Ar' is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl;

Ar? is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl wherein each of aryl, substituted aryl, heteroaryl and
substituted heteroaryl is optionally covalently bound to a polymer moiety wherein the

10



heterocyclic ring or a substituted heterocyclic ring
wherein each of al kyl, substituted alkyl,
whedoeoowyLl i ¢ and substituted heterocyclic i s PCT/US2005/024369

optionally covalently bound to the polyner noiety
whi ch further optionally conprises a |linker; provided
that at least one of Ar 2, Wand -NR ZR3 is covalently

es
o et S En SR APk R 31
PRI AT has a ol ecul ar wei ght of no nore than

60, 00 is Belefted fred thdbg@hgiﬁtlr@foff(@Iafﬁw RRI1- whefdinREs

th alc mherein each A
Sf?el%%gg%@ngg %"9 C%"Sésg {ﬁ;(gr%% %’gdr ‘allc below O
W Ar t W 802legteafipmythe grounp chnshstiqiHof 4 eovhlent hon#itat pglyther
[ <] e

I o e b B o s B o e
Jrqepepdsntly ?%?ﬁt?%féor@%@ﬁuem#@tnp REPYsFoagn ik supRtitirshrky,
taﬁhd&vh[éfd B Rfpiogéthier vatmth’wmtr@géﬂ%tdnﬁ pbed tﬁm‘bte Ofornb Ky

rgclélch,’l?clt L%% S%Hbsg'ﬁ%egtl] ec%cg(cd:hrc]: rlena(\:/\fhe[eén %aﬁp ogﬁlg)ftf,ls%tykétllfll}teeéj
@cﬂwhhetﬁtqcychb enthsubstitutel éetemeon’monailv poveheatieboynditathe
%%e?ﬁr%%ty W& fQQlluéf'aFﬁongW o%%n?&té Iﬂﬁ@l l'y conprises a

I'i nker whi'ch coval t he E ymer noi et
ni§

A’
i s sePEYided tha Bheash %"eg?fcfu pv\é%'?%"’& cgraletly Ibour}/d toa

Polysrier tnateqvtactydptioty edsm;arrsyk a llﬂ(ed; Subst i tuted
nsi st |

heter ect d fro oup ¢

o ST Ke Bl AR oAb bh g ¥ it SHRSH et
h@ﬂ@ﬂ@ﬁﬁ?ﬁOWﬁ@re|n each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl IS optionally
covalently bound to a polynmer noj ety wherei
pol ymefefersidRopiugpes Bfrfﬁ'I”W" ldesiysie; these %fqrmH'Ré"erW ch
covalently links the polyner noiety to Ar2; Y is
selected fromthe group ecensisting of-O and -NR -
wherein R1L is select e b@)qgr oup consi sting of
hydr ogen and al kyl ;

Ic

wherein each A is independently a compound of formula lic below:

0
S
2
Art_ Ar?—y
. o
N A AL on e
N
0
(R)n

and wherein q is 2 to about 20;
B is as defined above;

11



Wis selected fromthe group consisting of a coval ent
bond to a polynmer noiety which optionally conprises a
wo 2oveor00and - NR2R3 wherein R2 and R3 are i ndepenusiuns/g24369
sel ected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, and where R2 and R3, together with
the nitrogen atom bound thereto, forma heterocyclic

! _ \ rort . H
of a1 £y 2eBUBE DAL Grolif bt RENE S ol B HORPLES St
seisli Aipedubditdedbayiap.atkyl andspbstiviad pRyl wherinasach pmino,

bapsslutt® aminoP@ky BRY suBRiiteded aWdiii€ SptioballyketaisHal bewl tb Yhe

corgprlsesa i nker; I S InNte er.quatl to 0, 1 or
o et Mol hRIEy b Pach Ge5e dhe Ryl midhpplone i gpingfises 2

plinken verdch dolalientiytlinkseths polymer rodietR, Ar2, Wand -NR2R3 is

coval ept| d [ ' ty

corpr {365 S BpT o hera P oHERind 1 Y SOl A, fRsBarY

cuWj sybsfttdedhetersplil a 1 ¢ has a nol ecul ar wei ght of no

nor Ie tﬁh%ﬁt@ ﬁ@l@ct@@?om E?feegfrl&ipf ?jglsigm‘ll@ﬂ dfasf, %&béﬁfutefﬁﬂjf{-/ﬂme@erbaryl

| NCl uge, 0 rmil a el ow. .., — ereln
A Sl e Benial e Sachios AR Sibetispso il patogty g
bzibstitrted heteid@ryPid 061idhal0s¢alPO/boeRD0S i E6 hoiely WR2EN the
oty oy o obbMis piinés whiEh Barichup s Bl b

QIR EhArgr oup consisting of a covalent bond to a
pol ymeris seetted jfom &id gibup oabistirgtaft@thranNRb whaldiyR' iand
sulPsi)eldtf}Jt ed al kélC r\{vhsgr ei {h ggch a QF) . Substituted
ST "SNP 9N TSRS PUPERIST R W optional Iy
coval it seldstrdrfgnt tbe groupcbrysinting piba edvplentimnditma polymerach
CAASiBty whith IBRORLTFEanIRSES & [ifkBE dfNRRERC i REERI R are
I nElgr \Nﬁlogﬁ coﬂ%"ﬁt ﬁ/ | [ n{<s_ t ﬁe Fo yner noiety; Ar'
i 3dapendaitie geleriehiam egi ARFORBFHEUSE MyHOasn. @iy substituted alkyl,
SaHastretd R Bshdaty ogeth@tvitthaRe itrogeartlort BB thetb®@dform a
eettt-,‘ergcg/%ﬁé/ rlln’g or a substituted heterocyclic ring wherein each of alkyl, substituted
alkyl, heterocyclic and substituted heterocyclic is optionally covalently bound to a
polymer moiety which further optionally comprises a linker;
nis an integer equal to 0, 1 or 2; and
pharmaceutically acceptable salts thereof;
provided that at least one of R, Ar?, W and -NR?R® is covalently bound to a
polymer moiety which optionally comprises a linker,
and further provided that the conjugate of formula lc has a molecular weight of
no more than 60,000.

Preferred conjugates of formula | include those of formula Id below:

Id

wherein each A is independently a compound of formula lid below:

12



Ar2 is selected fromthe group consisting of aryl,

substituted aryl, heteroaryl and substituted
whedoeoom@syl wherein each of aryl, substituted PETIUS2005/024369

heteroaryl and substituted heteroaryl is optionally

covalently bound to a polynmer noiety wherein the

pol ynmer noiety optionally conprises a |inker which

covalently links the pol yner |etyto Ar2; R2 and R3

are independently selected fro roup consi sting
of hydrogen, alkyl, substltute:}1 IN@% and where R2

and R3, togeUhEr Mﬁth thelﬁr+ﬂ@en aton1bound

thereto, forma" 864 epocycfic ring or a substituted
heterocyclic ri wher ei n| eac f alkyl, substituted
al kyl, heterocyctlrea ted heterdmyclic 'S
optlonally coya tly Hound to a polynmer noiety which
further optionalTy conprise@ a linker; n is an integer
equal to 0, 1 onr®; and pharnaceutlcally accept abl e
salts thereof; prdvided that at |east one of R Ar2,
and -NR2R3 is covalently bound to a polyner which

opt i orﬁﬁhwe@w@zﬁ%bmbbnker and further provided
that the con%' ate of fornula Id has a nol ecul ar

wei ghtB is@f df ev& han about 80, 000. Preferred
ConJ UQak@&e@ttedfr@mw Grolip bonistitideo ftarws@erﬂfboﬁ@forw ne?

Oy amis sHESEnE 4%5 Saim%;%uﬁ%%w% wﬁare&éa?%%wmo

| substiletbdamin®, N2 B3 sulsstitutad 2k isSeRtiotally coyalently bdlinGHp EBle

%o(?yngr n%% WASEIR!IR chH 3 tﬁé’p:ﬂﬁﬁ%ﬁno?&& oﬁnohél gﬁ§éfs%ed

I's sel'ected from ¢ foup cons; gtin
a't“ii?rW@%‘U@V?'?'U{yé'ﬂksath?P°'Y’H@tr@9'%t&r yl and substituted

heter osaT i¥ bele&ééifrbna tif2droqd @MsibHirgrof by sasHitlitedCaISheidrbaral
of arg (t})\%t it uLed aryl, heteroaryl and substituted
HESH %WLW ¥Pavh each of ar yl, substituted aryl,

het er @af iy selacteld frem lirst groupt @ik enl yubstlwteqarvldmérbayyl

NGBl RALBLryE voheReiR 84N B? biryfT LM M 51 S terb&i§i and
substituted heteroaryl is optionally covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which covalently links the polymer
moiety to Ar%;

R? and R?® are independently selected from the group consisting of hydrogen,

- alkyl, substituted alkyl, and where R? and R®, together with the nitrogen atom bound

thereto, form a heterocyclic ring or a substituted heterocyclic ring wherein each of
alkyl, substituted alkyl, heterocyclic and substituted heterocyclic is optionally
covalently bound to a polymer moiety which further optionally comprises a linker;

n is an integer equal to 0, 1 or 2; and

pharmaceutically acceptable salts thereof;

provided that at least one of R, A%, and -NR?R® is covalently bound to a
polymer which optionally comprises a linker,

and further provided that the conjugate of formula Id has a molecular weight

of no more than about 80,000.

Preferred conjugates of formula I include those of formula le below:

13



pol ymer noiety optionally conprises a |inker which
covalently links the polyner noiety to Ar2; R2 and R3
wae@eiondependent | y sel ected fromthe group conBCBHUSIQG5/024369
of hydrogen, alkyl, substituted alkyl, and where R2
and R3, together wth the nitrogen atom bound
thereto, forma heterocyclic ring or a substituted
het erocyclic ring wherein each of alkyl, substituted
al kyl , heterocyclic:and substituted het erocyclic is
optionally covalentl y tcz 3 pol ymer noi ety which
further optionally co ﬁ fhker; and
pharmaceutical ly acceptab e salts t hereof; provided
that at |east one of Ar2 and®-NR2R3 is coval ently
bound to a polynmer noiety which optionally conprises
[ rOV|de onj ugat e of
%ﬁér&ﬁ%&@ /Qﬁqn(je e“lﬁ% g af]{grrgula H%Beclowbr e than
60, 000. Preferred conjugates of formula | include
those of fornmula If bel ow O 2006/ 010054
PCT/ US2005/ 024369 | f wherei n e% %Jﬁi" i ndependent |y
a compound of fornula I1f beIo ArmMON SQ2 10
4 OHHIIT O (R5)n ap™w@rein q is 2 to about
20; Bis as dé??@edcnbov ; R4 is covalently bound to
a pol ynmer noi ety h op |oneJ y conprises a |inker;
R5 is selected N ar onsi sting dfe al kyl and
substituted algg ;/ Ar3Hs skl ected fromthe group
consi sting of substi t9t ed aryl, heteroaryl and
substituted heteroaryl; Xis selected fromthe group
consi sting of -NR -, -O-, -S-, -SO, -S@& and
optionally substituted -CH2- where R is selected from
t he gresdphersing isRitmgbet 200hydr ogen and alkyl; mis an
| Nt 89§ is @HEAneH Abblve; 1 O 2;

Ar' is selected from the group consisting of aryl, substituted aryl, heteroaryl

and substituted heteroaryl;

A is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroary! wherein each of aryl, substituted aryl, heteroaryl and
substituted heteroaryl is optionally covalently bound to a polymer moiety wherein the
polymer moiety optionally comprises a linker which covalently links the polymer
moiety to Ar%;

R? and R® are independently selected from the group consisting of hydrogen,
alkyl, substituted alkyl, and where R? and R, together with the nitrogen atom bound
thereto, form a heterocyclic ring or a substituted heterocyclic ring wherein each of
alkyl, substituted alkyl, heterocyclic and substituted heterocyclic is optionally
covalently bound to a polymer moiety which further optionally comprises a linker; and

pharmaceutically acceptable salts thereof;

provided that at least one of Ar® and -NR®R? is covalently bound to a polymer
moiety which optionally comprises a linker;

and further provided that the conjugate of formula le has a molecular weight of

not more than 60,000.

Preferred conjugates of formula | include those of formula If below:
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nis an integer equal to 0, 1 or 2; and
phar maceutically acceptable salts thereof; provided
W b@b/010854 when R is covalently bound to the poP@IER2005/024369

noiety, nis one and Xis not -0-, -5-, -SO, or
-S2-; B. when X is -0- or -NR -, then mis two;. and
C. the conjugate of fornmula If has a nol ecul ar wei ght
of no nore than 60,000. 15 WD 2006/ 010054
PCT/ US2005/ 024369 Preferred conjugates of fornula I
i ncl ude those of forrrulgz\t CD- Ig wherein
each A is independentlyaco (gu Y of fornmula Ilg
below O 04 ON Ara X502 O R4 NI~ NOH 119 O (R5n
and wherein g is 2 to about 0; B is as defined
above; R4 is covalently bound to a polyner noiety

' [ 1ses a linker: R5 is selected
Wg(r;nart' E@g’fgﬁp&%%ﬁ%ﬁgé %%m% n%f’{ggimué%ﬁfmét ituted
al kyl; Ar3 is selected fromthe group consisting of
aryl, substituted aryl, heteroary.j and substituted
heteroaryl; n is an integer egu to 0, 1 or 2; and
phar maceutical |y acceptahl e &% t hereof ; provided
that the conjugate of fg a |1 g Nas nol ecul ar
wei ght of pot nore t ha 000. (Preferred conjugates
of forrruIAa’\l\SioncI ude t hose/of for {h below. ~(AQ

( &:]”\JL”

(R

IIf

and wherein q is 2 to about 20;

B is as defined above;

R*is covalently bound to a polymer moiety which optionally comprises a
linker;

R® is selected from the group consisting of alkyl and substituted alkyl;

Ar is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl;

X is selected from the group consisting of -NR'-, -0-, -8-, -80-, -S0O, and
optionally substituted -CH,- where R’ is selected from the group consisting of
hydrogen and alkyl;

mis an integer equal to 0, 1 or 2;

nis an integer equal to 0, 1 or 2; and

pharmaceutically acceptable salts thereof;

provided that;

A. when R is covalently bound to the polymer moiety, n is one and X is
not -O-, -S-, -SO-, or -SO,-;

B. when X is -O- or -NR'-, then m is two;. and

C. the 6onjugate of formula If has a molecular weight of no more than
60,000.

15



lh 16 WD 2006/ 010054 PCT/ US2005/ 024369 wherein each
A is independently a conpound of fornmula Il h below O

wo2eo6M1dsk., ~- N SOz 0 R4 N N CH 11h. H S CrCHNS2005/024369
wherein q is 2 to about 20; R4 is covalently bound to
a polynmer noiety which optionally conprises a |inker;

Ar 3 is selected fromthe group consisting of aryl,
substituted aryl, heteroaryl and substituted _
heteroaryl; pharmaceutically acceptable salts thereof;
pr ovi Breteren genjvgatescal fproglatl énclitle thoseral farmula lgehsley:

nmol ecul ar wei ght of not nore than 60,000. Preferred

conjugates of formula | _include those of fornmula Ii
below. |i wherein e@p%jependently a conpound
of formula Ili below Y_Ates Af2---N 'N-R6 02 O 0
YRS (( NH(R™ I | i )Ir a pharmaceutically
acceptabl e salt thereof, and wherein gis 2 to about

20; 17 WO 2006/ 010054 PCT/ US2005/ 024369 and provi ded

that |MSeif 88¢HARLFIRENdAh)H bémpdunB BBfofnt® hi§ SHbRT
wei ght of no nore than 60, 000. Preferred conjugates of

formula | include those of fornula |Ij bel ow

N 1I
§ 7 N g
0

and wherein g is 2 to about 20;

B is as defined above;

R*is covalently bound to a polymer moiety which optionally comprises a
linker;

R’ is selected from the group consisting of alkyl and substituted alkyt;

Ar® is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl;

nis an integer equal to 0, 1 or 2; and

pharmaceutically acceptable salts thereof;

' provided that the conjugate of formula Ig has a molecular weight of not more

than 60,000.

Preferred conjugates of formula | include those of formula Ih below:

lh

16



~(A~q 1] wherein each Ais independently a conpound
of formula Ilj below. R31/ NYNNSR6 N NI O/ HY%
weR®e/O0NORB2 H O I1j or a pharnaceutically acce@r/abtoes/024369
salt thereof, and wherein q is about 2 to about 20;
and provided that the conjugate of fornula |Ij has a
nmol ecul ar wei ght of no nore than about 80, 000.
Preferred conjugates of forrmula | include those of
formula Ik below. (~D-(A)q - Ik wherein each Ais
i ndepwhrrefteragh A icibdgrendentipa compeundaf farkulbdhdeatow: O R31
NR2R3 NN / R5 ~NR32 HOl4k or a
pharmaceutically acceptable salf# thereof. Preferred
conjugates of forrmula | jn e\t hgse of fornula IL
below. ~(A)g |IL 18 \\' 2006/ 0100854 RCT/ US2005/ 024369
pnt |y @ conpound of fornul a
~N~ HNS N§5 RA ~ ~

R4

ITh

and wherein q is 2 to about 20;

R*is covalently bound to a polymer moiety which optionally comprises a
linker;

AP is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl;

pharmaceutically acceptable salts thereof:

provided that the conjugate of formula Ih has a molecular weight of not more
than 60,000.

Preferred conjugatés of formula | include those of formula Ii below:

wherein each A is independently a compound of formula lli below:

Ar ArZ/N\"/N‘R6
?02 0] 0O
N R55
( ( NH
m
x——l o)
(R)n i

or a pharmaceutically acceptable salt thereof,
and wherein g is 2 to about 20;

17



R32 HIIL or a pharmaceutically acceptable salt

thereof, wherein R4 is covalently bound to the pol yner
worioetyodhi ch optionally conprises a |inker. PCT/US2005/024369

Preferably, Ar' in fornulae Ila -Ile and Ar3 in

formulae IIf-11h are independently selected fromthe

gr oup consisting of : phenyl, 4-nmethyl phenyl,

4-t-buty r . :
4 DRIt o Bk B Y WRGE Dy we oo
mpmtdarfﬂiQJQﬂOophenyl . 3,4 d| fI uor ophenyl ,
3,5-dif|uoropheny| 2- chiorophenyl 3-chi or ophenyl
4- chi or ophenyl , di chl or oph
3 S e RTTaH oMHaRAe o TER | Gt B1o%e P G hERgY:
4- br onophenyl, 2-nethg enyl ,.  3-nmet hoxyphenyl,
4- met hoxyphenyl , 3, 4-ox( henyl ,
4-t - but oxyphenyl ,
4- (3' - di net hyl ami no- n- pr opoly) - phenyl, 19 WO

enyl ,
SPHEHCAO0R IRERHREATSORAaRT o kngs Apiarery
4- (H2ZNC(S) -) phenyl , 4- cyanophen *
4-trifluoronethyl phenyl,

N N~p6
R31 \n/ R
N/gN ©
| Hy, 55

F - R

N

H
R32 0 lj

or a pharmaceutically acceptable salt thereof,
and wherein q is about 2 to about 20;

and provided that the conjugate of formula lj has a molecular weight of no
more than about 80,000.

Preferred conjugates of formula I include those of formula Ik below:

o
Ik

wherein each A is independently a compound of formula ik below:

oL

R31 NR2R3

N/LQN

| H//, 55
\%N R
H

R32 0o Ik

or a pharmaceutically acceptable salt thereof.
Preferred conjugates of formula | include those of formula IL below:

IL

18



4-trifluoronet hoxyphenyl,

3,5-di-(trifluoronethyl)phenyl, 4-nitrophenyl,
wd2@aionophenyl , 4- (CH3C( O) NH ) phenyl , PCT/US2005/024369

4- (phenyl NHC( O) NH ) phenyl ,  4-am di nophenyl ,

4- et hyl am di nophenyl, 4-[CH3SC(=N H) -] phenyl,

4-chl oro-3-[ H2ZNS( O) 2-] phenyl , 1-napht hyl, 2-naphthyl,

Sﬂ : ﬁ)lrvﬁe_fr%l:n%gg}? :’0\@/ ié%efjp%gﬁie%;‘%ly %’_cc}a/rln’gytrn'd%'f Rifa L betow:
2-(trifluoroacetyl)-1, 2,3, 4-tetrddydroi soqui nolin-7-yl
, 2-thienyl, 5-chloro-2-thi engls
2, 5-di chl or o- 4- RRl enyl , F et hyNrfwdazol - 4-yi ,
1- N- et hyl pyr azjbl\- 3-yl, F et hy@rhzol -4-yl,

N\

chl @sepyr azol - 4- yR?

1- N-but yi pyr akol =8 y]

1- N-net hyl - 3- et byl * %

1- N- et hyl - 5- netfhyl oropyrazol -4-yl, 2-thiazolyl

and 5-net hyl -1, 32- thi adj azol - 2-yl. 20 W0Q,2006/ 010054

PCT/ US2005/ 024369 Preferably, when A is of the

fooa phdrenmceutisallylactgptabiecsalt|theteofamitereine, and Ar' is bound
i ' ty whigh 8ptichBIfy doRfpRddsas linker.

tﬁz&%’%@@éﬁﬁ%@%@’mﬁh i%l; 5i S glel egt ed from

the group consisting of aryl, substituted aryl,
het er oaryl ,

Preferably, Ar' in formulae lla -lle and Ar® in formulae IIf-1lh are independently
selected from the group consisting of:
phenyl,
4-methylphenyl,
4-t-butylphenyl,
2,4,6-trimethylphenyl,
2-fluorophenyl,
3-fluorophenyl,
4-fluorophenyl,
2 4-difluorophenyl,
3,4-difluorophenyl,
3,5-difluorophenyl,
2-chlorophenyl,
3-chlorophenyl,
4-chlorophenyl,
3,4-dichlorophenyl,
3,5-dichlorophenyl,
3-chloro-4-fluorophenyl,
4-bromophenyl,
2-methoxyphenyl,
3-methoxyphenyl,
4-methoxyphenyl,
3,4-dimethoxyphenyl,
4-t-butoxyphenyl,
4-(3'-dimethylamino-n-propoxy)-phenyl,
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and substituted heteroaryl, Z is selected fromthe
group consisting of a coval ent bond, a |inking group
wobooshi®msa | to 40 atons, -0-, and -NR9-, wher eP®DUSH05/024369

sel ected fromthe group consisting of hydrogen and
alkyl, R7 is selected fromthe group consisting of
hydrogen and nethyl; R8 is selected fromthe group
consi L)WA when p is greater than about
300 a%éé{; B@eny 1, wherein Ais represented by any
of foﬂmtb@wmrbortvﬁ‘*mglh Il h above, L is a I'inking

gr oup4_g.ﬁaNt;r(@mpﬂ.eﬁW 40 atonms and wis zero or one: and
pis %W@%é I fromabout 200 to 1360. Wen Ais
of th B&®Wa or 11f, and Ris not bound to a
pol ynecyamopieinyl, the substituent of the foll ow ng
forrruj‘ rﬂu %@hyl’éhé )n where R5, X, mand n are as

define ove, referably selected fromthe group
consi ﬂrlﬂﬁgowﬁtmmw nyI t hi azol i di nyl, piperidinyl,
pi peféléldilwlﬂuoméi’ﬁyg t hi ormor phol i nyl ,

pyrrolidin roxypyrroI|d|nyI

4- oxo‘ﬁ)ﬂ?FrPBX‘?”éﬂ nyl, 4- fluoropyrrolidinyl,
4, 4- d4-ﬁah1umpbmytrol i di nyl,
4(th 1 C(0)0-)pyrrolidinyl, 4-
%%‘S}g@f yrﬂﬂlé %{”l nyl, 3-phenyl pyrrolidinyl,
t hi SrhenyNIG(@NHIaherY. . 4- ani no- pyrrolidinyl,
tm_g}hyd}ydphg,l,wdl nyI 4,4-d inmethylpyrrolidinyl,
4- [ CH3S( O 2-] pi per azi nyl ,
5 d ﬂ{‘%"i‘)él“("ndi n-4-yl
, 1- ds-gQi-S0EN)gphatynyl , 1, 1- di oxo-
, 5-dj, K 2-yl and
1- gﬁ%ﬁ# LmNéécﬁg,p%v';}ﬂ Preferably, when Ais of the
rrruﬂ*&éphfhlé and the substituent of the fornula: 21
WO 20@%9&9@54 PCT/ US2005/ 024369 x (R5), is bound to
the po r}/ # |ety, then preferably the substituent is
of t hBYd5eHh N Qm Z-(CH2CHR70) PR$ wherein mis
an inbﬁg!eTSelqual to zero, one or two; Zis selected
from hr}%rgg up consisting of a coval ent bond, a
i nki ﬁgropof from1l to 40 atons, -0-, -NRO-, ,
wher e PRONIIS-29%| ect ed from the group consi stl ng of

quinolin-8-yl,
2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-7-yl,

[ CH3

3-
3-
4-
S5,
1
5
1,
f

2-thienyl,

5-chloro-2-thienyl,

2 5-dichloro-4-thienyl,
1-N-methylimidazol-4-yl,
1-N-methylpyrazol-3-yl,
1-N-methylpyrazol-4-yl,
1-N-butylpyrazol-4-yl,
1-N-methyl-3-methyl-5-chloropyrazol-4-yl,
1-N-methyl-5-methyl-3-chloropyrazol-4-yl,
2-thiazolyt and
5-methyl-1,3,4-thiadiazol-2-yl.
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hydrogen and al kyl, R7 is selected fromthe group

consi sting of hydrogen and nethyl; p is an integer of
wo e@aiooso about 1360; R$ is sel ected from t hePQr/osmos/024369

consisting of -B-(A)g.i, and A when p is greater than

about 300, and A is represented by any of fornulae Ila

through Il h above. When Ais of the formula Ila, |ib,

I'lc, 0

ot ety PR R Bhuacd B, IR0 G0g Be g0 Bt

tocmsolmerm@laﬁ, ﬂ]ﬂﬁe‘hylls Of 'fh§u4!f§lulat uted phenyl,

2-pyridinyl, 3- pyrldlnyl 4- pyri di nyl, and

4-pyridin20ny| forrrulalla, Il b,

Ilc, Ild, Ile and vvh gﬁéa?@lpbbgﬁd to a polyner

noiety, then Are is preferably represented by the

forn‘bg%d ér Z- (CH2CHR7O) PR8 22 WD 2006/ 010054

PCT/ 05/ 024369 where Ar2 is selected fromthe

gr oupAR isresiested figmdahe aopp consiflag phasylewbsiityted aryl, heteroaryl,

Bed gj‘tgﬁ}méh ha@gbe@ybstltut ed heteroaryl; Z is selected

fromthe sstln of. a coval ent
|1 ki 45 RG] T R P SRt Ssgen ngnd. &l aroup o
&Bﬂndeto 40 atopaed-carain ReH where W mrelela@dlfr@nsteé goup donsﬁstlosmof

h nsisting of hydrogen and alkyl, R7 is
Bgﬁ alﬁefa g‘r‘nthe group consi sting of hydrogzen and

net hyR' is splegted femitha g cansisinanhhpdregenaid metico: R8s
' S Sekeﬁfsglgctfedi ﬁ&n&ﬁ@gr&ﬁ&éﬂhs@ﬁ’d’@%f%)})@wﬁén p BgrStét-than

Byt 0L L B BT BRSO AV LG 15 Bigph

w aBdi\ﬁ prs@flmkm@droep’roomme né I40 awlﬁile?)w'\m |sTTr®6>( QYWC( A
en A i s r or c, - IS

OC(OS’ﬁ e%erg?frﬁé'gt ert%??% ﬁ’gP R3 are bound to a
pol ynmer noiety, then preferably -OC(O NR2R3 is
sel eciygdn Afig Qﬂhé h@mﬁﬁé&qﬂ &Qﬂ%h@k'lsﬂﬁbt %und(tgagogh@{ bty
peridin-1-y 1! pi peridin-4-yl)

5@ %?‘ﬁ%“b?fﬁl%‘?f P0G °y'r‘5"aC(O) O, (4-hyd

roxypi peridin-1-yl)-C(0)O0-,

(4 fornyl oxypi peri di n- 1- yI)

(4 car boxyl pi perid in-1- yI) O)O, (3-hyd
roxymet hyl pi peri di n-1-yl) (@,Q)

(R5)n

where R%, X, m and n are as defined above, is preferably selected from the
group consisting of azetidinyl, thiazolidinyl, piperidinyl, piperazinyl, morpholino,
thiomorpholinyl, pyrrolidinyl, 4-hydroxypyrrolidinyl, 4-oxopyrrolidinyl, 4-
fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl, 4-(thiomorpholin-4-ylC(O)O-)pyrrolidinyl, 4-
[CH,:S(0),0-Ipyrrolidinyl, 3-phenylpyrrolidinyl, 3-thiophenylpyrrolidinyl, 4-amino-
pyrrolidinyl, 3-methoxypyrrolidinyl, 4,4-dimethylpyrrolidinyl, 4-N-Cbz-piperazinyl, 4-
[CH3S(O).-]piperazinyl, 5,5-dimethylthiazolindin-4-yl, 1,1-dioxo-thiazolidinyl, 1,1-dioxo-
5 5-dimethylthiazolidin-2-yl and 1,1-dioxothiomorpholinyl.

Preferably, when A is of the formulae lia and the substituent of the formula:
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(4- hyd roxynet hyl pi peridin-1-yl)-C(0)O0-,
(4- phenyl - 1- Boc- pi peridin-4-yl)-C(O O,

wQ de0piopmsd don- 1-yl et hyl ene ketal )-C(0)0-, PCT/US2005/024369

(pi perazin-4-yl)-C(0)O0-,

(1- Boc- pi perazin-4-yl)-C(O O,

(4- met hyl pi perazin-1-yl)-C(O O,

(4- et hyl honopi perazi n-1-yl)-C(0)0-,

(4- (2- hydroxyet hyl ) pi perazin-1-yl)-C(0)O0-,
(4- phenyl pi perazin-1-yl)-C(0){0-,
(4-(pyridin-2-yl)piperazin-11-yl)-C(0)O0-,
(4-(4-trifluoronethyl pyridim-2%yt)pi perazin-1
-yl)-C(O O, (4-(pyrimdiny2-yl)pipe
razin-1-yl)-C(0)0-, 23 WO 26 6/ 010054

PCT/ US2005/ 024369 (4-acetyl RPerazin-1-yl)-C(O O,
(4- (phenyl -C(O) - ) pi perazin-1-yl )-C(OQ O, (4-(pyrid
in-4'-yl-C(O-)piperazin-1-yl)-(O O, (4-(phenyl-N
HC( O is)oLiteioadd polymetimoidty, @etpreferably the substituent is of the
%4- hg_henyl -NHC(S) - ) pi perazin-1-yl)-C(O O,

AMHEL hanesul f onyl pi perazin-1-yl)-C(O O,
(4-trifluoronethanesul fon|y1 pi perazin-1-yl)-C(O O,
(morpholin-4-yl)-C(O O, Nthtonmorpholin-4-yl)-C(O O,
(t hi omor phol i n-4' -yl syphfoney>C(O O,
(pyrrolidin-1-yl)-C(O O\T

(2-met hyl pyrrolidin-1-yl )} C(O O,

(2- (et hoxycar bonyl ) pyr r dd-(GHJCHRY))REC( O O,

(2- (hydroxynet hyl )pyrrolidin-1-yl)-C(O O,

( 2- ( N\wherdinret hyl am no) et hyl ) (CH3) NC(O) O,

(2- ( Npfrebinkegbh tqlatRRroAosd ity | ani no) et hyl) (CH3) N- C(

?)29( h;é%@f%o#%%%@%hg lo?ig c%%?e'r\lltcgo(r?)dpa finking group of

kﬁig&(ﬂto(m)a;tbmm;()?ﬁh??;,)(, E:Nfgr)@)@a Os)eé;cted from the group consisting of
- r e ,

%'é‘fl’—rlé %éﬁq—@/HNC( >(/) O, and

2- ( phBnhiglsriaciedfrom)tae arpHp Feasisting ¢hhydrogen and methyl;

p is an integer of from 0 to about 1360;

R® is selected from the group consisting of -B-(A)q4, and A when p is greater

than about 300, and A is represented by any of formulae lla through Ilh above.

When A is of the formula lla, lib, lic, Iid, lle and when Ar? is not bound to a
polymer moiety, then preferably Ar? is selected from the group consisting of phenyl,
substituted phenyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, and 4-pyridin-2-onyl.

When A is of the formula lia, lIb, Iic, lid, lle and when Ar? is bound to a
polymer moiety, then Ar? is preferably represented by the formula:

]
+—Arz—-
o

Z-(CH,CHRO) R®
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Wien Ais of the formulae Ila, Ilb, or Ilc, -YC(OWis

-OC(O NR2R3 and R2 and/or R3 are/is bound to the
w@odogiers4oi ety, the polymer noiety is preferabfTUS2005/024369

represented by the fornula: -Z' -(CH2CHR70)PR8 Z is

selected fromthe group consisting of a coval ent bond,

a linking group of froml to 40 atons, -0-, -NR9-,

| de. s
e griieR 40 R0 ol iforalh il band SuBS5G all O
Jeteseard@nel suhtitufps hefeseasylconsi sti ng of hydrogen and

met hylzis ts&c(aj&t?d fodin tHatealfy coﬂéistfr(g%t@p\ﬁa%n@fbwéa jui@t% glragp of
is sele rqam roup_consj sting of - B-(A)d.
i R 8 o5 e BaAmals e Skso o bt
rfepr s @riupdohgstiag pf lnfdrdgen mud aleyll | a t hrough |1 h above.
24 WO Al d

of 1ol B R B p R SR thogkadd B e
gr oup Pd§ an \"9&9’!\?“@8”‘(9‘%@%?" 8A® formula: R66 R66 N N
DS, i don tnblyroneneIpEr RRGH s ANHEe gloster
i atqut i s Rrep rpastecy o) REfogRulaa1q Bgugh b Rp9RRs 8
iNY jNYNR "2jN~- ~0 0 000 N ~NNNNN77 R~LJ N

PR R i

optionally conprises a linker, or R66 is hydrogen or,

st rai gienX islF AB¢IREIaENa GRRbKY, +Yd%)?W$s DROWNRRALNRHer
IR A R N L
hrommhgd:uﬁ:aewhgoﬁxy; and R88 is a coval ent bond to
the PREMIRCER-StY

(piperidin-1-yl)-C(0)O-,

(piperidin-4-yl}-C(O)O-,

(1-methylpiperidin-4-yl)-C(O)O-,

(4-hydroxypiperidin-1-yl)-C(0)O-,

(4-formyloxypiperidin-1-yl)-C(Q)O-,

(4-ethoxycarbonylpiperidin-1-yl)-C(O)O-,

(4-carboxylpiperidin-1-yl)-C(O)O-,

(3-hydroxymethylpiperidin-1-yl}-C(0)O-,

(4-hydroxymethylpiperidin-1-yl)-C(O)O-,

(4-phenyl-1-Boc-piperidin-4-yl)-C(0)0O-,

(4-piperidon-1-yl ethylene ketal)-C(O)O-,

(piperazin-4-yl)-C(0)O-,

(1-Boc-piperazin-4-yl)-C(O)O-,

(4-methylpiperazin-1-yl)-C(0)O-,

(4-methylhomopiperazin-1-yl)-C(O)O-,

| (4-(2-hydroxyethyl)piperazin-1-yl)-C(O)O-,

(4-phenylpiperazin-1-y)-C(0)O-,

(4-(pyridin-2-yl)piperazin-1]-yl)-C(0O)O-,

(4-(4-triftuoromethylpyridin-2-yl)piperazin-1-yl)-C(O)O-,

(4-(pyrimidin-2-yl)piperazin-1-yl)-C(O)O-,
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whi ch optionally conprises a linker, or R88 is
hydr ogen or strai ght or branched ¢ - C6al kyl
wee@bor@bl y, one of R66, R', and R88 is a covaPenusinosioR4369

to the polymer noiety which optionally conprises a

i nker. Preferred conpounds of fornula Ili are al so

tp?:_(la_/se of the formula Ili-a: 25 WO 2006/ 010054

2005 024369 YNRG6 ArAO2S 0 0O NHS ' OH
H s Gacpy P'ngazgnhy'gm) Hceutical |y acceptable salts
t her e@f(phestyeCE)piperazing-yh€l(@d-ed from the group

consi (Ao o) O 158 SV ti al kyl', aryl,
subst t(m g {@5 )plpé’rﬁﬁm yi)lﬂéjb ubsti t ut ed cycl oal kyl ,

het er 6d9bﬁﬂbeH§@§P'P?rﬁF'éd Vﬁ& Q?%cycl ic, heteroaryl
and sp,t)(Fﬁé,{yumHd(g)gplgéraﬂﬁ.ylyn -GRoyD-R6 is a coval ent bond

I et nal Iy conprises a
I [ nke<521 th@sﬂ) 'BX’SE?Z'" 1%)(1‘9&}())@ "Formula Ili-a include
those(4vmmmmmtmrtesul@nyihleﬂytmdryl) -HOKO-, or 6- menber ed

het er ryﬁoﬁg_qlgwg; Bydl ng at least one nitrogen atom
each Ich’is o&pl onally substituted with hal ogen,

hydr of§iomephels-4aykes)O-al - 6 al kyl, nitro,
trifl gqg,ﬁg@mmw-y@mfm) -CQOyme; Oor di (C1-C6) al kyl am no,

am no( Cl1- acyl, C2-0C6, acyl ami no, or
am no %@'}‘,‘; o)Rr't IS pyri dyI optionally

subst (2metbgpymiolidin-1HAIEGPr, hydroxy, O -C6 al kyl, C1-C6

al koxys it artdr i HORAR R o)0aM no.  mono- or

di (c1&“é€%'f°&$?ar nhigy Q k&e alkyl, C2-06 acyl,
C2- C6 %@WFWV' B\f"oé\‘iiﬁ‘ﬁd QZG) acyl . Particularly
pref e(zr@dwmswmso emylﬁorigyubw)bh -a include those

e bR AR TR 11
trifl (Ka@nmmohlyﬁ-yl)dhvl)ﬁﬁHs)NG(Qi@no- or

d| (Cl ZCE%I Métm(@gj)NE{@berred conpounds of fornmul a
formula Ilj-a: N R31

NYN- Pze(ZMMdIQWR?ﬂOW GOCHN RI2HoO Ilj-a
(2-(formyloxy)ethyl)(CHz)NC(O)O-,

(CHsOC(O)CHZ)HNC(0)O-, and
2-(phenyINHC(0)O-)ethyl-]JHNC(O)O-.

When A is of the formulae lla, llb, or lic, -YC(O)W is -OC(O)NR*R®and R?
and/or R® arefis bound to the polymer moiety, the polymer moiety is preferably

represented by the formula:
-Z'-(CH,CHR'0),R®

Z is selected from the group consisting of a covalent bond, a linking group of
from 1 to 40 atoms, -O-, -NR®-, amide, carbamate and urea, where R® is selected
from the group consisting of hydrogen and alkyl,

R’ is selected from the group consisting of hydrogen and methyl;

p is an integer of from 0 to about 1360;

R® is selected from the group consisting of -B-(A)q.1, and A when p is greater

than about 300 , and A is represented by any of formulae lia through lih above.
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and pharmaceutically acceptable salts thereof, wherein

R6 is a coval ent bond to a polyner noiety which
wopitcon@sd y conprises a linker. 26 WO 2006/ 01POBUS2005/024369

PCT/ US2005/ 024369 Preferred conpounds of Fornmnul a

I1j-a include those where R31 is am no or nono- or

di (Cl-C6) al kyl am no; and R32 is -H, -NO2 or hal oal kyl,

nore preferably trifluoronmethylmethyl. Still other

preferred conpounds of Formula Ilj-a are those where

R31 i dn thaicampeimdaehiormua lligind di itaeyrafergd that that the awureD

is -MMA4L)R4A2; where Mis -SQ2- or -CO; R41 is Cl-C6

al kti onal Iy substituted with hal ogen, hydroxy,

Cl- C6 a\ koxy, amino, or nono- or di(Cl-C6)alkylam no;
o‘t)2 end~g@r a 5- or 6-nenbered heteroaryl containing

| edst one nitrogen, each of which is optionally

substUut ed Dé"oHHerf‘dﬂnG en, hydroxy, Cl-C6 alkyl, Cl1-C6
al koxy, C3-C7 cycloalkyl, amino, nitro,
trifluoronethyl, or nono- or di(Cl- q@ﬁ al kyl am no; and
R42 is hydR@}‘gen 1 Coal kyl . or C3-Chgycl oal kyl ,
Furthér rprefpé?—r—a rrm@m-n-qslé D formfapl +a is@gde

t hose erein R4 r oups in Forn} [1j-a

C1- al Ypts opti bnaklys subsgt i ed t hyp@l oge[l, \Rss
h 1- XY, ' or"uqfno or - \“/

di (TC1- )aI kyl m\@ ,0r . pysgdyl pyy i mi di Ryl ,Oeach
of which is optionally substtftuted wt haI ogen
hydrom Cl1-C3 al;ks% C1- c3Nal koxy, 0,

di ( ) al kyl ; and R42/is hy n, aI
or C3 cycl oal k In one JEx rrpl e t e conj uga S o

t hi.s N.nveRE qn ave | epii PR
fgjrh"g/ulﬁ\/l g Q{fb\\\\/l mre each oY) ndep /gg?\?

ef imed’above amd’B' is -@ - (CH2CHR6O p Z

each Z—{s indep ntly a alent b or a li
gr OURJ is hygm or \ffet Ryl andp id an_j,
of fr bout 1 6},—_2.—_«{ 1360. anot her n’pl'é
conj ugat ﬁRE@f thls |,@'¥@nt| n al(”eestrlv Ie

%200%1(;%4 P u%os/,oz 69 Wﬁfﬂ

wherein R% is a covalent bond to the polymer moiety which optionally comprises a

88

linker, or R® is hydrogen or straight or branched C,-Csalkyl; R”” is a covalent bond to
a polymer moiety which optionally comprises a linker, or R”is hydrogen, halogen or
straight or branched C;-Cealkoxy; and R®®is a covalent bond to the polymer moiety
which optionally comprises a linker, or R® is hydrogen or straight or branched C-
Cealkyl Preferably, one of R%, R”, and R*® is a covalent bond to the polymer moiety
which optionally comprises a linker.

Preferred compounds of formula lli are also those of the formula lli-a:
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iv where each A is independently as defined above and

t is aninteger from3 to 10. Definitions As used
whesoeiomosd al kyl " refers to nonoval ent sat ur at ePICT/US2005/024369

al i phatic hydrocarbyl groups having from1l to 5

carbon atons and nore preferably 1 to 3 carbon atons.

This termis exenplified by groups such as nethyl,

ethyl, n-propyl, iso-propyl, n-butyl—=t-butyl,

n-pentyl and the like. "Substitut e@% al Wl " refers to

an al kyl group having from1 to 3, and/preferably 1

to 2, substituents selected fromthe gnoup consisting

of al koxy, substituted al koxy 3 @mi no,

acyl oxy, am no, substituted , am noacyl, aryl,

substituted arah ar yb)xy, st t ut@d aryl oxy, |

cyano, hal ogen, h¥dr ox | H)Yi trq, carboxyl, carboxyl

esters, cycloalk et cycl oal kyI

spi rocycl oal kyl {etér oaryl, Isubstituted het eroaryl,

het erocycli c, and i tute@ heter ocyclic. ,

" q:)ti onally substit u ed al kyl " enconpasses "al kyl "

and "substituted al kyI as llidefi ned above. "Optionally
?L?hgt u%cgéj“cal cept%kﬁ st'?e? ‘%16%119 that is either

wWth 1 or 2
s%rbstselegtechfrgmsk& youreebrfstsmn affabkylgsubstituted radiiyls iyl gubsfituted

al kox)éi;yl c§éi$’a‘ilwl szEs%th&u‘ 8 Niky! tﬂé&é?@éylfliéxé’ubsﬁt%athb{e%%iuc
t hi oal Koxy, hg %pam no, acyl oxy, am no,

subst heereay! and sHpstitdied helseapn a8y~ substituted aryl,
RO @&anléﬁﬂb@r{dl tb dipe¥mar mbuevywmchcvpmuy berh@geda linker.

hydr O)Wef%rre l f h%dra/s beIﬂI rgél%rlloillbé: @%Bg g]o(s) Yvﬁlerf-:‘m)sbxl is phenyl or

ester
9;5 mzymmrwmeterh@vl@rwmmng gtipast |0ﬂ@nlé;rdg¢reat@n ceachy bf
Wﬁt&{ 96 YtiInbfy: subamﬂewﬁ}?ﬁdlédéh%d b &, @m%1ﬁ %fk?lf ﬁuﬁ@'

stituents on "optiona substit
Hyfoemethyh |aptng, ! moaPn H 8'<Cvﬁ5ﬂ§f'wn° aawmcrwahmzaqﬂ a5y,
seikdsregiaming, ctr’ﬂdnﬁr&d(@pi&é)acyﬁtr)‘tf1 |sfp§lﬂldglg@’ilo(|zﬂly%ﬁlﬁ§tlabéoyvvdﬁ)

8 it L P R b, g - or
"INCkPk)ekpaminef amigo(Ca-Celiatkdl €n€s arat @E'@E ecylaming loagInto(C1-
hey sHcQc "I’Jraﬁlyzhla%f &Hﬁﬁe@ Ecﬁﬁﬁcfuﬁ@é ¥ FoRflih NBa ERER thotOwRerdAd is

nmore prefera carbon atons which _are either

TG BrfionslbieaP e DI Ak PRI PSSR, CeCe alkow, Mo,
eI ndthyg dnino, gF moms osdifd-GialkyRiind. ene (- CH2-),

S Bt S A W BT ol

2006/ 010054 PCT/ US2005/ 024369 " y" refers to the
group "al kyl -0 whi ch i ncl udes, of exanpl e,

met hoxy, ethoxy, n-propoxy, iso-p oxy, n-but oxy,

t - but oxy, sec-buto&*, n- pent axy hpndNLE§ l'i ke.

A

T 1w 0
/7
1 _OH
N
R32 H o)
llj-a

and pharmaceutically acceptable salts thereof, wherein
R® is a covalent bond to a polymer moiety which optionally comprises a linker.
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"Substituted al koxy" refers to the group "substituted

al kyl-O-". "Acyl" refers to the groups HC(O -,
W@bkdgl1@60O) -, substituted al kyl -C(O -, al kenyPETZU£)005/024369

substituted al kenyl -C(O -, alkynyl-C(O -, substituted

al kynyl -C(O) - cycloal kyl-C(O) -, substituted

cycloal kyl -C(O -, aryl-C(O-, substituted aryl-C(O) -

het er aary) re%og}ﬂunaya%g%w itk 1 64 ABLNASE B amino or

het er ocycl i
hreera- Ot §itt i @)atiygmino; ahe REiis—thl-NQb or halpstivl, meteckreterdo |

it drheth MQ@W t ut ed al kenyl , al kynyl, substituted
al kyny

substi t ut ed cl oa) kyl , aryl
subst.4'u9@%r&fﬁ el hmbaignpUTemaaTLs PRI HSEe oar yl
hRY & aoaiye bri morandr&((hs(ls)dlkytamﬂmohemcer ocyclic are as

hi N fers to the group
g mgﬂ%ﬁ%g@%ﬁcﬁ@%ﬁb 68 i ndependent |y sel ect ed
f RO G1Hes ajwbentionalyshisstifutey wah H@Wﬁ@d‘dﬁmx}aIQ(*;ﬂe alkoxy, amino, or

subst |n§dﬁoegrcﬁdd§_)de)a|ky@h1mnyﬂ substituted al kenyl,
substituted aryl,

aIkynyI ubstlt k
O O LA e T N (e e R )
subst i t ut edadredferhivhriy bptiohaly s nistitutdd with hatugbs tHytitokg €4-Cs

het erocycl i,
t oget her w ﬁ( waﬁh%m%ﬁ‘rg enyéa?cgaf)?kr})1| %"Lef E?gcd@m%ﬁégpﬁw’ or
substi t ut e@%@t@ﬁd@y@b)ﬁ'&yfﬁmlﬁg apder ei n al kyI

Sw@&t &M@@rﬂ&fd iﬂWl ,or@LJe%wbamﬁubstltut ed al kenyl ,
ynyI substltuted

oyl Rty Prelpyed Cobthoutds aytegiau B e neeuhosE whersn

skithgtoupsitvithin Aerreitzoigaydre Chel alkyd ogtivhally snhshtutswhsli hélogead

het er rei efers

o tnayoghe:Cafka %f‘&&q%@ﬁb%tﬂm GNP o

al ken)p[yncty( @)p@nmldg\ybg qjyv@@hgﬁqmﬁ@,qlly gel@)l'@ted with halogen,

al kynyl - C( Q}&bxy, @Pb?&lk}ﬂl& a8 alld )énﬁﬂo &= or di(C;-

aryl-C(O O, u]stltute aryl - O)

cycl oal kyl C@(’*%’ °sqWst i t ut ed cycl oaI kyl -C(O O,

hef srhgdrogén, C@-O);éD(yl o8 ChStdytioslied het eroaryl -C(O O,

het erocyclic-C(O O, and substituted

heterocyclic-C(O O wherein alkyl, substituted alkyl,

al kenyn onesegaple; fheeaningatesgfthis @quﬁsr pre divalsit prdsared
Eﬂggéﬁted 6 iyl , substituted cycloal kyl, aryl,

tituted aryl, heteroaryl substituted heteroaryl,
heterocyclic and substi tut ¢ ro yclic are as
defined herein. "Al kenyl™ refers/to al kenyl groups
having from2 to 6 carbon atons and preferably 2 to 4
carbon atons and having at |dhst 1 and preferably from
1to 2 sites of alkenyl unsaturation. Such groups are
exenpllfled y .vinyl, al]yl, but-3-en-
1 ke, WhalRReEl At biengSry s opted o g IR D)
hevwilhege &achi?' s indepandentisa cdvatent isond oaa tinkngedreum IR’ ¥s Hydtogen

' , oup consisting of

gﬁrkoxé, Mdu&%taﬁ 'Qt%g g%cﬁ{gaw&@%‘?ﬁﬁgcyl am no, acyl oxy,
am no, substituted am no, am noacyl, 29 WO 2006/ 010054

PCT/ Uﬁ%&%ﬂé’;ﬁ&e 1R &’dngugé!éb%lf ﬂhtsliﬁv%ﬂuoﬁmréfé trlvafl’eM’J 16 ¥¥savalent
Sa%%satré E)rgeraq)ly regreser}{éd b)y fa mulla Ib/a ogen, hydroxy nitro,
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car boxyl, carboxyl esters, cycloal kyl, substituted
cycl oal kyl, heteroaryl, substituted heteroaryl,
whedoeoowyLl i c, and substituted heterocyclic w POT/UR®05/024369
provi so that any hydroxyl substitution is not attached
to a vinyl (unsaturated) carbon atom "Al kynyl"
refers to al kynyl groups haV|ng from2 to 6 carbon
atons and preferably arbon atons and haV|ng
at least 1 and preferably Jrom3 _to 2 tes
al kynyl unsaturation\" Substituted aléyﬁ refers to
al kynyl groups having fromito 3'substituents, and
preferably | to 2 substituenbs, selected from the
group consisting of alkoxy, substituted al koxy, acyl,
acyl anm no, acyl oxy, am no, substituted am no,
am nodgre eachAjis indgpansentlyge defingdyabovesand tisgn integer from 3 to
substituted aryl oxy, cyano, hal ogen, hydroxyl, nitro,
car boxyl, carboxyl esters, cycloal kyl, substi t ut ed
cycl oal kyl, heteroaryl, substituted heteroaryl,
Hadfimitioongc| i ¢, and substituted heterocyclic. "Am no"

r ef er %gul.%e& el %‘kgl" ré}g@to m?rg(lglgﬁt {Lﬁét@j 3 gthgtlct P&Er g\ér%%p

stitute rerers
@#@ hpving figmptto ércerbon ﬁ@m@@nd ae 9re§eéatéxct @oB Garlgnm atdres.

glfrﬁwtﬁrnﬁi RIExe®blified bP hrolyssues a8 mediyk ¥t hi)/I, ARSI fsbipRsbyl, n-butyl,
é& &E”EMh substituted al kenyl, al kynyl , .
PERgD S, aryl, substltuted aryl ,
CyCI 04 khystitutesitdtigl’ lréfers adarcglkw gmup avindedre N @8 Ydnd preferably 1
t.u
ﬁg?g%dg%@lﬁ%ﬁscghg%c? ny he Igﬁa%é%ér?.ﬁ?fﬂg oFalkox stllggﬁt%t ?%Xé(r
Vacvlihagylganing, pgwnﬂml% @H@tlttﬁ@r@@l@o tamﬁqapyh ayl, substltuted aryl,
WIcﬁifyoﬁMS%tht@d Qfyloxy R§driol h@l@é&nhﬁ}dﬁﬁph’lﬁb'&r&&ﬂ %rbo\m esters,
SR it g o B e
RSty subelied ingB. sriodRaRY. HRISR Y S RER A Ao

deturycle, sroihebbtitgsd hetberycid t o, herein as alkylanlno

When RyoaAgy Fsubgmed Ufyé cob@gss%gbéﬁ & #Eeghb § aRPHD

i s soneti mes erre In as
AEfiRa%abRYe-t 0 a m)nosubst ituted am no, i's rreant t hat

eit he"OﬁonﬁlTy stbstitiied loydr @968 tcbélbroﬂﬁihab %tel‘lher\ﬁlﬂ%bstltuted or

ref in u itute i's npant that
“t%ﬁitwegzw't@ﬂ hg %S?ﬁx?atﬁaa'sﬂeg b N"?*eeogfov%%%t"tgoof@w@xv,
gump:tedmxydhuoawxy subktitutsd thivatkory) Aoy adcglaminar aoylky, @mino,

%@BQ océrhlﬁo an?M‘Elcﬂf y:%rsqf%tﬁ tE&’ al%l [yf&% %ggstﬂ}tegd@rgl Vi ng

a sin e rien e con
©V3Ngs Nleged, hydr%‘pﬁ‘i”ﬁ rylgy r‘hﬁ@'lbpwl Yeathiexy lstetsneusiogtsyl,
rsUM@téH?d&cI@élkﬂBéber@EIoblﬁyl afefé?@érylcsuﬁnghtﬁked h@tEroaryI heterocycllc

M el N A SN R e

ame layd ot dllexy, antiom mah oatky! ﬁneﬁmialleﬂbrmngl,lselfhydql tiitalkoxy, and

H’IQBPXA ‘pﬂ—ﬂéirabl N gl ablyé\ﬁggftotnﬁc%ﬁtg@ﬂs %lﬁbt}gd r&h.8 §s&b§muted

ary ch are u
§db§$$ﬂ9@ﬁﬂ§h°aﬁlm99eferably 1to 2 substltuents

sel ect/uidneoirdr® dilaRHPsAEERH Slidhatic Rfdrocdkbyl groups preferably
having from 1 to 5 and more preferably 1 to 3 carbon atoms which are either straight-
chained or branched. This term is exemplified by groups such as methylene (-CH,-),
ethylene (-CH,CH,-), n-propylene (-CH,CH,CH,-), iso-propylene (-CH,CH(CH,)-) and
the like.

28



WD 2006/ 010054 PCT/ US2005/ 024369 hydr oxy, acyl,
acyl am no, acyl oxy, alkyl, substituted al kyl, al koxy,

waadpsoidost ed al koxy, al kenyl, substituted al keemUS$2005/024369

al kynyl , substituted al kynyl, am no, substituted
am no, am noacyl, aryl, substituted aryl, aryl oxy,
substituted aryl oxy, carboxyl, carboxyl esters, cyano,

LI oF bRl Lo nS HREH KL ES kRIS L OB Vd i

substitu et'eroar
tRetBere: elfoar vypror)pw isepedreny, ua;hutoxw@gtow §eetutoxy, n-pentoxy
t dhdaka/ide0al kyI t hi oheterocyclic, substituted

t hi ohe cl gal kyl substltuted cycl oal kyl,
hal o, 5\?]95?@ d aﬂ%’é"ér’%fSW? the o, FTW‘%’@dt‘?@iyb?gar yl,
het er détysdflrefers ts theggroups tHed(d) e alkylea®(Dy substituted alkyl-C(O)-,

het e?locy t'tUt%ng %h\thl t uf %Slhgtcgagyéugxmwed alkynyl LGN
<P p@wc@%mbswq cycloalsyI Bkt aYcEHF, sufisioted a- LK

"ok bEC (OF-E§LBE Rute® héBRaBA-OLD- %%bélrdc%hcldlé A1UCd ¥ SR Sed

FenfBininCl WhoPi ol e CSCERS ?H?sggﬂ%rie}'felnbke

gaﬂ(yuyi&ubst'rtl@ad bisyny|, tydlaetket, sulistitute@C@batkyl, 28/, tsabdtihgsdenfl,

TRl i ff Qs B

@%ﬁc‘lhst ituted aryl wherein al kyI substit ut ed
aI kyI Arﬁfnh‘écyﬂ|?<§*erswmétg’rdukét-e(b)ﬂmphmaﬁr%r@%cﬂEF(”’ ged

Sty S8, s S Fbbgte B S Gl

(a}kehylosubsmqed miredyy cikpy), sbiystingsd alfyneixagipsubstiatarmnt y! |

‘i‘%@l&éﬁl@' %Qyétl teqc%lgl})apﬁtl'fé ero&%céu%&ﬁﬁgg ketﬁt%}éﬁl‘ Rg&;@élych@nd

ers O CycC
@H%ﬁée%e‘f@rp%martdomoe eaghtiyN inotyad to fnmtosgthsrl wngi the or
rﬁd}obélﬁ’b@nﬁé/ ﬁﬁtér@cﬂchd‘&%uBéi%té&ﬁété}ﬁéycr@f‘ﬁg%e?ém Blﬁﬁss;ubg-tltuted

305 L Bl Ay sirBhilen o coolesiing spbstiutes

cydbaed, lapll, subsiithtédsany sheitérosrgldsubgtithied hkieroahyl, hettaysictand
%ubsqméoﬂ?été%ycﬁyar gyaé@@p'ﬁsw group, having froml to

SUbst it uents ser romthe group consisting of

oxo ( Zyloxy'igfesedo thegroups RIkWH(O)Qu ydqst@@d%vbﬁ?(@say
afkghyl- Cf@@)d aéﬂbamute@@ueémm oyadi eﬂl@m{l Cﬁ@f@tédb%t%d am no,

Rt pigh s @éﬁ%m Bleh siteaiBibiougy. sunstiveed
cmitsiiyy0(0)0attblomply! S40)er subeyubonbtaphry- SWSH | Ut ed.
‘Flléfé#&%h@(ﬁ(@)d] 1€ S Cf.%ﬁgt uted ﬁé{g%gyc'i ﬁb@oh %SJe&asW substituted

aﬁﬂy'gi'g%ykés@ﬁﬂtuwéfaéﬁegyltaikvnw upstitata ﬁgkvnyé pmml,kyl substituted
ﬁlﬂw{yl b, €0bstiyieddaRyl N@l‘éfoar{lleédbétﬂutb@ hetBroaH hetetdéy&id and

"hal ogen" refers to

fsﬁtﬁf&'fg Jﬁ{aﬁ?r‘g?yfihcp%? S%BHanﬁiﬁ h?r(?iﬁ'o and preferably is

f | uor Allemylt refeys . alkeldyldraupg havied #ors 2tto6 thbogaoms andH.
ké?ér%lgﬂ&’ JI car[)&; @(5@ %IQC‘!: @aﬂ/irﬁgracl’ T&@Et‘ Fargirp%#eragry frfor'rpmol2 gitgs

carpbon atons an
of alkenyl unsaturation. Such groups are exemplified by vinyl, allyl, but-3-en-1-yl, and

the like.

"Substituted alkenyl" refers to alkenyl groups having from 1 to 3 substituents,
and preferably 1 to 2 substituents, selected from the group consisting of alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl,
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4 heteroatons selected fromthe group consisting of

oxygen, nitrogen and sul fur 31 WO 2006/ 010054
wWEAN6OBREO5/ 024369 within the ring. Such het ePOHU$1005/024369

groups can have a single ring (e.g., pyridinyl or

furyl) or nultiple condensed rings (e.g., indolizinyl

or benzothienyl) wherein the condensed rings nay or

nﬁ'}é'l :ﬂ%tst Jﬁ’t@ﬁ Eﬁﬁd%g S%BQ{’(LR&% QQIBWE\%n@ mégeelh?lﬂfd | nitro,
a‘f%‘?ﬁxblf C%rlla@%qséﬁ'i%tcwow srksgiiad qyelaaliv/l, heteseasyly stltuted
higlt&rb &l Nétérobﬁ:ﬁé léﬂ@ sistiiudmeterodydicivaththe prbﬂg@ihﬁi any

t hi &5’% %St'ﬂ“g‘{’% IS d’é’ 9?acé?%ﬁﬁss}/l{'}k)ié‘f’tag\"r8%gz ﬁ?rn?%?'éd W th

f rom TAkpny8 refatsde etkyrerhgreupsdiagiog édmf2 to ) dahenséomes grdoup
o;greél‘él%ﬁ/té tb léec%];b%n%gn'\snﬁ@ hfa9f1 2Bl Y 'ahH'BPe‘Ferngly brom 1 fo 2 SIées

Het er oary fefers to the group het efoaryl  an
@@B%W't"ﬁ&aé‘da“%eteroaryl oxy" refers to the group

g S ubstipstituteRichIkyAYICeRRS 1l alkynyrlgtoabg ﬁa\ﬁdgefronﬁ)ﬂ to 3 substituents,
et er.oc

lic" " h |yl "
Rreeed L 6 2 sibaru PRl IR Y Bt DAY
ssubgfiteted migxyoacyinakylamine, ecypxieanad, subsijsted Bming arhinbaryll O
Cé\{llb%st%t@%ry@%ﬂlld‘xp Qb kit ﬁ?IB@ @%ﬁo%a‘i’cﬁ%n If)d%&?leﬂtro

fromthe group "consistin nltro
OSERIEN. %a”eqaw'r?#eﬁ% °V9'?ft!}<y{~ﬁ ffutpd qy?lo %é’&te\'?arﬁ@ Wpslitge
OfierOdrylMRdterotyesc, @hm@bsﬂmmdbﬁteew&n@al kyl, aryl or
heterq&r I,,Ip?]ov' c{ﬁd t hat ‘tjhe poi nt of attachrrent S
t hr oug m%ﬁe 9 eé?k’ %%)FPC ¥ng. "Substituted
het er §Cyarlol eferpto thegitgp €Nt ed het er ocycl oal kyl " or

ituted roup — ! T
" substsfpshieithy AAGASN @feaé% Y i J@f W@Rtv%eb@kq Crvca' a/'

groups that are substitute from1l
CSPaatARdY Pelcriod BORdre AsPURBSISE & DISERGEp LAl substiuted alkyl

C&K‘dn?l@édb)ﬁhtute&é&@md esfkyayl, émegtﬁmtewmwl ary@l@dbslﬁ&it@ré)ﬂr yl's

| e
st 0B by B8 Bsthon R bt B Felefoanefiii e
pgubstd@tzd heterocydiiclend whete R’ argloR"rade Joined; tngikiher with the mtrogen
K SN 8 R REIR! 6om & HQ@Fo@!réﬁc m@bﬁktﬂﬁfd Hé’tle(&@!rdné b#dEp provided that R’

i soqul nol I ne, nol 1 ne

ISR YA BRth Nkt rogarm WB%R. iy Bydf‘éﬁ?i"r?ﬁﬁ K isrpdlyl, dhermvigptitifed

Pdrfihd GlolR s sofiRifR8eg Rffetred GaNdIGhiaB etkylaulnenaamvt’wrnl RlaR€R" are
0ot Nl

h
bk B RER AR s € sorhsiien g etio ne A e
i Wheraretdrniingdp a mangeulistiiuted aminqo & isaméand that either R R" is
PRLRBLEH BltdSt bokn. 2W$|el4 réf@rhﬁg%@%%é&bblﬁ@tgél‘ bitfo! PR ménPh& 7-

tetrah dr obenzo[ b] t hi ophene, thiazole, thiazolidine,

tRBY e AER" BEKIBIHYL t hi ophene, nor phol i nyl ,

t hi ormm&bqlefetrs/io tléeagraop rebgrred to as thianorpholinyl),

pi peri, [, I|d|ne f.etrahydr I

P " bR U et TR B £ 14

@rboyllatdmsnmvhera s"mie rlrtm(egalpkenw br mﬂleleson®ns¢¢r1@8d@9
ﬂ1h?l39r anth@%ﬁh'cﬁ;h‘&&gec‘ ergngég%lr ma9 Eot b%%‘éﬂ'néﬂc% gdo-
aI Kyl T hi oet ef

substit ers to
tl}?@z%éqjlﬁoneszglu%g-p%zegw gﬁlﬁ)ycpne 7-y| and the Ilke) prowded that the

point of attachment is at an aromatic carbon atom. Preferred aryls include phenyl and
naphthyl.

“Substituted aryl” refers to aryl groups which are substituted with from 1 to 3
substituents, and preferably 1 to 2 substituents, selected from the group consisting of
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"Thioaryl" refers to the group -S-aryl, where aryl is

defi ned above. "Substituted thioaryl" refers to the
wW@e@ap100S+ substituted aryl, where substituted PEr/yb2005024369

defi ned above. 32 WD 2006/ 010054 PCT/ US2005/ 024369

"Thi oheteroaryl"” refers to the group -S—heteroaryl,

where h'eteroaryl is as defined above. "Substituted

b d
W BBELS) 8o £1E i APELIE TRy TS DB o
e@en%é@bﬁbﬁ%alkeny' Flsynyh evkstiytadaikyoyl, areifiersgbstitutediamino,
gh%ﬁcyi %Tﬁ%sgt%wéﬂypa@my s%é@ﬁﬁédté&l@)@ » garboxyl, carbo

qﬁohet eroc %1 stitu
ke Slepeiiibl tasky bSitstidieg Syeaih Hiand, wbpartee mc@m
tddheteosayyl| dubstitlitble thivhe Rysary, | teissycloaiRfl eubstitGred hﬁ?ocgéléw I,

b
c%h%fe?&c{{l& lcy%]u bg‘tuf’%g thoﬁ ?eg?sc;ylf:l}cuctéyggﬁlgy ug)g@g%g F%@Eﬁ%‘x}n hala,
n@’f’ehe&fywlywba’rﬂdted @st@mam Unetetpidlicesubstitatett hetaroeydlis,
ﬂ@t&ﬁo@%x@ ngﬁrtutedr ﬁlété}%bfﬁio%alhg% ocycﬂ;ﬁéﬁréjbgtﬂuﬁgg ﬁ?@FOQ@IOX ,

substituted

BRSO 0 ARSSHEYARE TPep BHIORYT . wher o
Cycl Odinfiosly” s tostid giouip bityE0- taatqhdu&lekydy vadyef agantld,i ned

ﬁb@\g;“' naﬁ%ﬁ{{x lé’n%%’é @(oester refers to a group that is

VI'VO produce the the parent acid.
Exarrp'ISQQSt@fte%@m'hXxd refaigdo substituigd apl-Rogspupsubst i t ut ed

al kox‘!l)arbo‘);)f’cﬂefé@é isa@oo%@%ité Iheﬁe%fi cycl oal koxy aryl oxy
and Sl(’:ba}o' t ut eqd erred

ot or CabouyIRbet reter e iy a0 g LR dbergeg Ak
tQiO)}adyi end+Ga)0-blisstiptedyang vheremtaliiys subbyyititeal @& Ay shavi VO

,%L%g HURFoES dEhRdrgnt aci d. A preferred

mer ester is PEG The terns
"C onﬁ'@M@i@?lkYéﬁ@Ifef‘Sd@ cyalie aksy gprvas df fram 8 ta tkchrban aterhehaving

sihge Ml-nﬁalﬂple @mlég@%‘ |§<§ludi’r%r by W8y AlexdmpieNddadRhfi, 9§clJph'§yyl

ant agoni st as it exi st's
fy(‘f‘log‘gtﬁ WQEP?'HH' ?y8|°8°‘ﬂ@|"9ﬂ’€r' ‘The ternms "Linker"
I [ nkatgoagke(mylpi‘ef@rs td' dychivkatengfgrdupe BF ftorh @ 1l 90 aérbdi?ﬁatoms

I por\tg% & mLE& g%ucﬁ/cl%r rlngg \g/rteﬂ(f)@gﬁg%tawé&gt Igé’s\{ ql E Q e¥erabl§] h'om

?:Ew?alm?ﬁt&!' sitesiohRihyIpic poVinyhie = CG] Wngetweationand/ or nonomer

port |"Qﬁ§sttﬁﬁéﬂl¥yblﬁélﬂyﬂ" ér{al@sulﬁf?thﬁéﬂ%{}clm&?ly refdi€ toté?| %/cloalkyl or
ustratjons o

?yﬁ@ﬁlgwl %rawg”l@ylng ?rprﬁaép 565‘?%9'“’@Pt3 selected frgm the group consisting
ofloixg GHOY) thloke k) - atkaix g Bstitu tetDaliu,rachll adyimina) BeyIEd, amino,

ﬁ]b%ﬂ&gggmgﬂong‘ﬁﬁoacﬁ/l ' %Pg%stll Felai%%?l 5&8, gtﬂ)stltu{eh a/lo\!(\{/thhl n

any particular co tconnec
%ncy r'il@logerblhwexvérmtr%ﬁajb@wl wh@wéestqmrowl@ai@l shibstituted.
@@iownprhelfe%aﬁplysdbem%bﬂéteroarw hefeRRydic irRfsubQdLag a
@q? yOeL. i ety to an active conpound may be the sane
erocyclic.

"Cycloalkoxy" refers to -O- -cycloalkyl groups.

"Substituted cycloalkoxy" refers to -O-substituted cycloalkyl groups.

"Halo" or "halogen" refers to fluoro, chloro, bromo and iodo and preferably is
fluoro or chloro.

“Hydroxy” refers to the group —OH.

"Heteroaryl" refers to an aromatic group of from 1 to 10 carbon atoms and 1 to
4 heteroatoms selected from the group consisting of oxygen, nitrogen and sulfur
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different (i.e., may have the sane or different
chem cal structures). The linker that covalently |inks

w0 b@epadogsrer, ol i gomer, and/ or nononer porti OPCT/US20$1024369
as pol yal kyl ene oxi de portions, of a polynmer noiety
one to anot her is also referred to as a "branched-arm
hub or "branched-arm hub nol ecul e" Branched-arm

VR e B L5 Bl 190

@Ir mgtynle :concmawamng@dﬁanmﬂolpzwtqrd.sﬁezoﬂuerwh sihrerefivthe cetidagsed

thbs May 8MthayHot Bb glwauy ah@wcomln}aweﬁeraabﬁtdr&ﬁdefd%at the point
he active conpound. in

con ation wt E qg
SRANBENH el AN AR PN EaNeE BRI iR Pretee
géteﬂqa&mhdp@a’lmldinwl pyrrofye indalgl hidphéml, andl sanye, 1, 2, 4-
enze Q
e S5l el bl AR Thpstuaga vy
Aopni tadsuibstiyantcselgstad, from e gamergregp 2f mht@&rypdefpaﬁ é)r
ghy,g;igmr? and sialic acid. Representative
functjon royp nka of which a |ijnking group
may hd*\Féeroﬁfg'@%FefﬁrﬁF%t é’f%’péﬂfr@&w(’yle(‘@)%ﬁgt't'% et her s
(heferdaryldxpi eeréiertse rofp JQ-suistitotaiesoar(l- OC( O) NR3- ) ,

thi ocar .. N
! CCR BTS2 AR SR AT o
caiutesyor ugsqiur@@d(g.r@(pd)ang aéfngb)(yng ogfn@[yplg condensed rmgs from
(1 éc?é ?giﬁgﬁgg@gﬁ aH@?rSm ﬁB? hbteﬂk&?mgt@é’leé}@d h

us i atom cont en
CORRTR PRy ST YR ghe Mo Eren d'bh‘ﬁ‘a‘? anqasfems
®at bomoredh®rimysaan be kjclatkyh agl ahetenraeyl belvided diabdtie point of

%&S mﬁqtg% %g’%ztéé ngtg%,%f cﬂ?nrsabl y, the linker

con arns and 0 to 15 heteroatons
sel ect%@SﬁtPf@mhe’fﬁch orNFpstitaig heferocyatyathyl’ ogsgbstituted

h@(e@)c%cl I ReS R h@%rd)c?clwg@(ﬂ@g @12t ardldtitAEd witPHdrh b 46 ©6F the

e
e afbetlieats o Bt Ty PT B REBRbUi no. bt veen { he

funct Emﬁlesgdsfmeterédydwagaadsheﬂeromlsdmludet it aret fog limitedke,r |

aggtldlingi ;F}Wolenggzld F\F&zo ég§r@'inré @Pace d gﬂrn%*ﬁ &yndcfm e,
andeljine, §9lﬂ§9'?t'm"é@1 d&YﬂWlndOIQr'WaZO@M'ﬂ? tayinebizing, j,quumollne

QUmbRl Whalaﬁr\@ﬁééﬂtﬁ%;ﬁﬂdm@)ﬁﬁﬂn@iﬁllké/ |qumBﬁﬂlﬁé Q#nYline, pteridine,

b
%éeb%%%%iéte%o@eeﬁ%%%ﬁw bt e

niayndzelehnemmgeleqanﬁnmrazhetmem@magmeuslmldazahdhse irkiemline,
g@?&ﬂé pIp r%me ﬁ?&ﬁgrﬁ]t@%k@' 15 @Q-t%\&fir‘é%&‘&moﬂe"% 6%/

car

ﬁ@r@vﬁe@wdﬁﬁmwmem dhiazne, @1‘?2?%“95 Higpaene, peazofiltaigptene,
tnktﬁpr%mm etﬁloﬁeabhainwa&o teferredl 16 a$ moa,srww)a‘a ?erQhrtyD 15

het er oat ons_sel ect oxygen, S(O) -

Aeldse dpsahydiphupy @Qd thé‘qug defi ned above. The spacer

may almlbefe&mmaé goupa&thiral, |inear, branched or
cycli Gy r- *‘& Ikt a&mh%‘ﬁlkgﬁ {}wme gfo%ﬁ% E@ylght
or branc ene alns ene

etc. $ubgtr,tuted|tmoaﬂfyl"wm%lhst'&ﬁ%d @E}f&aﬁﬁféeropr @aww higallsoxy”

QEfeftRb the gtr&lﬁﬂscgasstftwi@@akﬂnal gr Oup Capabl e of form ng

ali nkﬁgl]oaryl repers to?heagcrgthal -eS gr?/mgere ary?ls defined above.
“Substituted thioary!” refers to the group ~S-substituted aryl, where substituted

aryl is defined above.
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one or nore pol yal kyl ene oxi de noieties. One

particul ar exanple of a polyfunctional |inker-spacer
wW@e@a1G0s4 | ysi ne, which may |ink any of the acPCmes2005/024369

conmpounds to two polynmer noieties via the two am no

groups substituted on a C4 alkylene chain. Qher

non-limting exanpl es include p-am nobenzoic acid and

3 3 dirhORREAFILRAG L gt %‘Paé’r\é‘ﬁry?wﬂé‘@ Rt Anal
groups respec ver aval |on.
defined aboeh pol yfunctional |inkage plus spacer groups

can besybefgtcd }h.&]@ qefebé/tot o® -Sikiiistitutdd HeRBozyil! -
34 WD 2006/ 010054 005/ 0243 9 The terns

“ﬁﬁiefh‘ﬁ?t‘t”t%‘hﬁmhﬁﬁf PVeefers to
bi oco’f‘l‘lh%bféh&:yclwaﬁe&frs Bﬂhe@rloep -Shdisroeyetic and "gubstituted

rh%he'te%?l%g ?e'?érg tci tﬂg YOnﬁ s \Aj_v%k ﬁjuadar{eag K P@? ?rgih ggﬁ%ycgic
land S@S@N@dé@teyoqyw@ pol ymer is non-ionic and
bi oc om?érbéa,b@mﬁ réfBR%Y fh@@r&np Heﬁee&yam d-@%b Cédblétlt@tbd the

SREGHALD- FiradtPestin SR ErFehdons O R Ereraie and

emmcdderétdrmcyalytaraashe‘meaahovbub nol ecul e, as di scussed
above. TlhTJEzcloatllslf Ders S fh@??od;ﬁ %OJT&QQE% | 9R4 %ﬁb'étﬁﬁed n which

goner portions

iy oA s s 15y ouhiiuish oraty, MRREray Rk o
@ﬁ?s‘ﬁtﬂutéd@*?blﬁall@,@hbé‘@ro%ﬂhmwd@ but are not :Imted to:

0 'S SucC en co

P oets i Biauiin srteb fertif g aBus Mobh IS P S g ine
fHeAvngnt agidl Exbnmeédofisact yrbeps ickdudeRDARyrspbgiitltet/alkoxy,
{/c;f/csr?ag%gy %El?/s/ef\%l.rct:ed cﬁ/ﬁ%éﬁ(@g r?%n(ilsug%tfﬂhﬁ%@oﬁp @Brefe?g;@)

WWPIW&%WI'S)a"fPé‘Vhacr yl ami de (HPMA), pol ydi vi nyl et her
mal ei Q-Iyﬁﬂalﬂ/)é%lé 9& rﬁal éé%kferi%@%mp%@bl@ﬁolﬁher that i IS

I
BATRBRRE  49 5 ER oD SRR o A B vcitgbe Fotymer
Ee6ikr ig@EG. 2003; Veronese, F.M, et al., Il Farnaco 54:

497- 54‘!@ ﬂn?ﬁg o gglfr@; gﬁcf %@tn}é%ﬁgﬁ rrﬁe ere%sed to refer to the VLA-4

polyoxya 0X nes" I s meant

ﬁa@@@lﬁilpéﬁleﬂ eka tmatgatemf lthfd@veatlon ‘éé%? VbA aagpaiskan itgidsts
@Ké,d@c&{pjgtah@{]totgmymeﬁ; optionally covalently bonded to

ol y T P Lo tic Ehas ek SR 8 i f Feaadipme Tefer b
Neoup lor griotipshityate(X penhlestlyi linkd thel eolyrped ty ¢herpctienengdopocd and/or
e e e T e

Ipp w@er apisty ong &g angtgrvicnimiing Wustragiens qfiths latter grclude polymer-
mmley Q&X éllekg%Hﬁﬁluﬂéﬁoll@ﬁkD FRNBMB-RkeMiSidhdn, dlifemer-linker-

| ene e rtions.are o n connect ed
Bt aer R E Ay PR PR e s PRl BS
EIEQ‘adlym'ek enllig PPReE, ammqnnk\er pdriidA&of apclymérendiety éogetter, @and
SHRBEHG ¥ ebvinleath! €
DK PafgRERER e ) Aave SRR ) A Pl
lffef,etat §. 9htrﬁaha\teeth@ BN or diffrdent ﬁbemlpqﬂétruqﬁerﬁ%)r exanpl es
are birpekkeonst dbﬂﬁéﬁily(ﬂﬁks the polymer, oligomer, and/or monomer
portions, such as polyalkylene oxide portions, of a polymer moiety one to another is
also referred to as a “branched-arm hub”, or “branched-arm hub molecule”.
Branched-arm hubs are molecules that covalently bond three or more polymer,
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oxyal kyl ene, pol yethyl ene gl ycol, polypropyl ene
glycol, and pol yoxyet hyl enat ed ponoI units. At | east

W@D®Gi00s: S t er m ni, the polymer is coval entl| yrat/vsamh&al4369

to non- pol yner substltut ed conpound of Fornula I
optionally through a |inker using conventional
chem cal techniques providing for coval ent |inkage of

ub%ni%ela»sw mbﬁo@@fpomans &qharnearov.oﬁﬁaoﬁtaakgt&%hg%e d

For'mul [inker is e I nker
P%'V’B%R/B‘Pl@ﬁﬁﬂ@f 9eBieRign wéh e %Cé\é%@onemén fNonlififing rgimiles of
tseohmummmét}u@a ard @yctettn m,2 mr@emh@ﬁbbbta@wwm hﬁ%et 92t4he

non-
BA PRI puBRd R R hee P! ¢h SRR At ari amipo
e G067 DA0DELRIFIT ALG20BBiab@W3BBYdrdxypriopares glacesamirie] and

kinwtid.n the art. Such reaction chem stries involve
t he use of nPI ementary functional groups on the
¢ LU

i nke‘?epr???é'tqjﬁ% ﬁ%ﬂoyﬁwowwgqgeﬁmfg@w@m@m groyp may have
by ofLthére | dre aﬁhdiet l(l-e((D)NWIYEﬁ’therP( ef)ethblhgis ((NE carbamates

EOPROREET, Bbdorbayiics ORI LB TP BINE v b
timmurewe(-NBcﬁ(wﬁ )f ammogrwpmgNB? ), whibohy! gmnphHeC () s aicug ed
er?shﬁ"s {OaipRhyIRic. foe 1RRIHD Be nOBBLEhous 5‘“‘!‘?%3&0 eneous m |ts

| emrenfary functi gnal foups are wel
afPt" coptept @ﬂar&*ﬁkeés contzinipg PrEnCA RN/ RRMS 9 '%?@&sttmn@g&ewben

alormeiak @ at bee bri Mdie helfoatdits MEdentB thaMaken Prafdi@ily tHa

SR Rl BB b o o

NB%.@ulﬁs* BOF endred(Oln whereR! imimiddgehoatcy! orcuhstituted gikyl. The
lilkBKinBPaitdbe m}aVWchlrmlhgér}’br'éﬁ’cﬁeB%Eky}c[@(er reaction

bet ween an_am ne gr ou el ther t nker or the

pol yniBiervgping hetues 316§EH°F6'W9r°HBI""'@€e?J?r koRds Yhin, the dinksr,

ﬂnbeinlkermialgrfurrﬁscdrmn Sﬁacémrﬂiﬂfsllmu@‘fg b@ nstiinfia acmsﬂﬁ:emnd
t In

S fiy S ilal AR B B B el

edictoatyl, haieropryl Rehstitytedthiaterqaayl y\mrocanl@ substitliteg lheterocydlicy |

Qr?d éo‘?lﬁblrfélftloﬁshtﬁeriagli Wﬁ@rsp&!’er an? bt h&h&ienb%&l ﬁeferbdéne%us in its

f ormati on an et her bond coval en ['i nk |ng
ﬁ*amwnb(ﬁ@u [SPRLSTS FRatainingy carkon a§°’0?16fe‘-ip§?€66 gontgjping
&Obtrrsa’comﬁ baivell &s drizcor afops Wéﬂoabmsébvebs&htl dnuB&\§Facar. Préferaby,

Hg{yﬁc %} | ona%EE{a ﬂb?tnlms aLh ttoclggg eroag%'gsgseie% et l a 11
@a!gerbéli‘ﬁ: srt@‘wt, -§(Ohlead eSOz~ twlr@rqolaﬁ iy ae defined aheve. The spacer

H\QEé\lQ@bé/BﬁFal orsthidi] ihbareptaraERQpBRiQf Formula 11. Table
el ow | || ustrates numerous conplementary reactive

gr oupg¥eriwjtingrxamples of sRaRgys Bfﬁﬂ@'gﬁb?rr{;é%l"cﬂ pledene hains,
pHeayiend eiphesyiene(te. mis, &l GF Whitly adldapablé 6f dahgin@bite Graore

544 1 BEPLIRI (RN BB AEREHLAR compouna an
P e pelyaliiieneonige ewistienGne &anuulagemm S mmpolyinctional

FrKkERSpaBEafbIpUs IyShe UrhicRGRAN MKk BRPSH the/ Sctitd B8HRpduh Bk R%Fo
polymer moieties via the two amino groups substituted on a C, alkylene chain. Other
non-limiting examples include p-aminobenzoic acid and 3,5-diaminobenzoic acid
which have 2 and 3 functional groups respectively available for linkage formation.
Other such polyfunctional linkage plus spacer groups can be readily envisaged by
one of skill in the art.
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Hydr oxyl |socyanate Urethane Am ne Epoxide
(3- hydr oxyam ne sul fonyl halide Am ne Sul fonam de

WwW@20060x0054 Ani ne Ami de Hydroxyl al kyl/aryl hal PABUEL0®024369

Al dehyde Ami ne Ami ne (under reductive am nation
conditions) Preferred linkers include, by way of
exanple, the followng -0-, -NR3-, -NR3C(O O,

V\%%ﬁlooﬁﬁﬂ‘%ﬁ%ﬁ’%&%%ﬁ" Foergrd Bﬁiﬁ‘ 5o
SgiuRls) eheaRRICeyirnogenis, pglveae vwh@re siEzble of being
caligiad termﬁbréxlﬁﬁn one VaAkydneeni§tof for@likYIl enefeBg K Dotymer is

M&%ﬁﬁ?c al%leén s meas&?@l leﬁkg}/{grlﬁw déltnee molecular weights

aNREosHIRY Heade .The 1@ma lalsy leacrenpass mNRB@EON-vetlidhyd @meore
%HEM% @Mﬁ)é&t@@ﬁ) a braﬁéﬂéﬁl RudRoRE) £ ¥ e8Bove. The

te&mﬁw@'ggéfﬁe@e}‘q O‘EM%ﬂ '%WBSQ the! PIYRIPT éligamgy and/or monomer
Poribiky/theraef are abrnigkR @y Gn@brk'ﬁd)ré Nkers.

- | k -
R B A bR Retuge, Bikgeh it e e BRforvatiyiene
pm(ne))s SupiRas mlvewmneaivyol (PBER, Bolah idyeolgionrsg (PVP),

X) Athig® Wﬂe n)e gﬁlm%@crﬂérﬂ% BOLSRQXNY, polyvinyi alcohol (PVA),
Eéff‘ | @%@y)@w Nﬁgee@) FCH ishreneanaisic apusride (@MA)sPelsN-(2-
dafromdapylah@mecrwamdewPmA) Eolymﬁyla?&tmfens ahigatgs CIvemna,)

8l ut e
[Kinelocy e SL R 8. 2240 12004 tB Thaol dp Sk, purent
Qab\slnllm lnwesjlghmnek@agsyﬂ(ﬁ) [e1-80%20e3; Mercmese, FMsei alul ed

hgwcggxqg7o516a{g§,9p and E are independently sel ected
fromth grou%@gonm sting of a bond

- NR3C§TRred Polymerd)akeRelyoxvalidianes) By "po&e@%kﬁg&%’ is-rrl}lg-t ’
Ma3C(ro)ehings thalt atikye ﬁﬂ@sNR%Q{o@t)aﬂlylene @hd%/ﬁcﬁll Wrthitis optionally

SRl bnes B o o P etdbatliny shonf oftie, ey b
p@m@(e@)e@md% kryltlem@ame oriffeB:0f. Y MRBriti kgHagpiss inclu@e( o)
gﬁgﬁé‘t%éﬁé' Q%QSI'(PEGB\'B% Rgé‘rloggi col (PBG?' p|6X/|sS&‘3|\HIenel\éﬁ§/col

e(l ene-
006, B Gy TESBBE, PP RS thg ke epIiaghitos pitnn e

Befmitioy bEpy@xyalkylends aﬂekyécﬁiﬁﬁé@mes whereln the polyalkylene oxide

&lﬁnga%ggt!?h%{lk%ﬁ)ﬁe {0 [eacﬂ( eneer(lf))i a"il l ﬁluse’t ){“};e éxamples are
P@@@m@ﬁg @ac-‘eln@er-PlPGaam@theH@ m@ngcﬁwakamplemclyde the
céthk¥cRMEaRLR S MR nRNK lyedRaipated! dowidRyfehé O
glycol)phthalate diols, and the like. Other examples are block copolymers of
oxyalkylene, polyethylene glycol, polypropylene glycol, and polyoxyethylenated polyol
units.

At least one of its termini, the polymer is covalently attached to non-polymer
substituted compound of Formula I optionally through a linker using conventional
chemical techniques providing for covalent linkage of the polymer to the non-polymer
substituted compound of Formula |l.

When a linker is employed, the linker is covalently bonded to at least one of
the polymer termini which, in turn, is covalently attached to the otherwise, non-
polymer substituted compound of Formula Il. Reaction chemistries resulting in such
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NR3- al kyl ene-, -al kyl ene- NR3- al kyl ene-,

al kyl ene- O al kyl ene-, -al kyl ene-NR3C(O) - al kyl ene-,
war@eH O NR3- al kyl ene-, where R3 is as defi neBCHDS2005/024369

Preferred al kyl ene groups in the above linkers include

Cl- C15 al kyl ene groups, nore preferably Cl-C6

al kyl ene groups, and nost preferably Cl-C3 al kyl ene
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{1 th bst i
BB RasR) RSP R o eye Borplfp e Tiog e goymer
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ene oxi or m xe
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BB NESHBd R Sherél baTh @t IMREYE dfittR PO tahel néd-polymer
n a variety of nolecular weights, ranging
Fomaye |

ﬁbbﬁtg'efbcé’mpo%n further, polynerized
oxyal Katleheedovcitiustrafesinomatduy ccmpdeabmtawmwc(bve grovs and the
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Al so included are bl ock copol yners of oxyal kyl ene,
pol yet hyl ene gl ycol, pol ymabky! ene gl ycol, and
pol yoxyet hyl enat ed pol yol units. Pol yoxyal kyl enes,
such as PEIIépreﬁeetailwa@lomplmemad@Indwg@hmmairlesol ubl e,
waxy solid. Cenerally, as the polyner's nolecul ar
we| bt Repetive Sseup i t sSecond Repetive SieLp f r pdRkags poi nt
al ngdrgm €ase.  Comme gbgyan*ggepar arions AgRuEsEal Iy

» nolecul s "

characterized h\/ _the averag

t heABBEst i t uent pol yTEP%X.'deTypl cal ly, thpP-AyEpygRine
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ar -s4+-no- frnmcnncda nr mnlf:nla p"‘!‘y’m rei-eties—i-n

t he CE@ﬁfbgat es of th T"H\?entl on i s bet weeR%about 100
to mw}pfyno pr efer ab| gkyllagihaideut 20, OOI)Eiher 60, 000;
I’TDL"‘"’aucnauny fro AE"TH]U{ 36,060 toapgyit,so0 000t

i's % rgmctl%J t hose led in the art|that pol ymer g
amination conditions)

Preferred linkers include, by way of example, the following -O-, -NR®-,
-NR®C(0)0-, -OC(O)NR>-, -NR®C(0)-, -C(O)NR?®-, -NR’*C(O)NR?-,
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of this type wll be pol ydi sperse. Pol ydispersity

refers to the fact that polyner nol ecul es, even ones
w@boobloeoosane type, come in different sizes (chBETUS2005/024369

| engths, for Ilinear or multi-arnmed pol yners),

Therefore average nol ecul ar weight will depend on the

nmet hod of averagi ng. The pol ydi spersity index, a
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coll'igative properties. I ght average mol ecul ar
wei ght can be deter m*n@d—@gﬂi"scatteri ng, snall
angl e neutron scattering (SANS), X-ray scattering, and

whefenent ati on vel ocity. The ratio of the weight
e to the nunber average is called the

avi n §Q&rle?i::tésdyf{eor'ﬂ sﬁﬂgg}%\,\géfwﬂé% ér?laéubgﬁlg@h gngcy(ﬁggl%‘mr

st g valoaln Breraaty p bTIGateterany LneierE T ynd sibesiuted
héerobyic, Wn@%’ﬁd E 4rB rRiBbéraRniiySseldcRidhPHe glgeuégoﬁé%tlﬁ@ ety
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WNRIQE)NR’- damenesmakmmo 1aw|en@NRé@(osnuﬁa=t abkyjenmad)gz(mm3
| | 7 | 3
o S R B A
a'k &¥ol- Nggﬁk@)NRd%&{ angn; QSW 1alkylgnen AR ellalenen QPGA)
§|kwér%neNR9¢(©l)@|kﬂélrlratan3d>@0)( leneoxy- NRaC(O NR%-alkyleneoxy-, -
I OX
T RIS AR L T .
K}(@WRQ‘ alkylanlwwar alkmmow%sao@)@alwlmeowel g:l(rt))sN R34alkylenen -
00; 3l to
%Qooo ’b ;‘QQ '% bl ,Wg,% %g%%“lf{ eB% H@eﬁgo‘%‘?&
P#B elbaden%ﬁ'kylwrw rﬁjky@aanﬁlkélgn%f) gtyieset ey lepaBe(Qsed
alﬂylérfée anB VE@)NRNalkylsiHell Ql\ﬁhetehe3 is BOHLABH BBGve. PEQ
nmnao-
NG A T B IR b T S e TR it s Gt Brouss,
meajrwytaew@@apwemmm eappest pkferapigl CoXy aRfhe groups.
Ay ‘ﬁ’v‘snﬁ%% %@Hﬁﬁﬁ'a%n%ﬁ@dm@'%x%@%‘f eriny,
homoplperldmyl pyrroli nyl and imidazolidinyl. Pre erred alkoxy groups are —(CHg

CHZ 0)1-15-

The term “oxyalkylene” refers to -OCH,CHR- where R is alkyl. Polymerized
oxyalkylenes are referred to as polyoxyalkylenes, polyalkylene oxides or polyalkylene
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HO( al kyl ene- O ppR dendri neri ¢ nono- hydroxy PEG where

pp and al kyl ene are as defined herein and Rtill is
w@e@bor@bl y sel ected fromthe group consi sti nBCDS2005/024369

al kyl, substituted al kyl, aryl and substituted aryl.

Vari ous PEG exanples are shown below. O HO n~~ OCH3

nono- capped nmono- hydroxy PEG (nPEG O H2N OCH3 n

Bhe e BB EpB s R otk P, PR BB ot o,
PRI utBermnglynet pﬂE&promEGerQJya@}emdéhgkm | abl e from NOF
(020 KE3eis o%{_nﬁzgrs afe oM'gnaW@loﬁo ge@]mtﬁ‘a sObHRRnSrERrably "

Larm PEG t et
@@ptyé érpmr?éwb avk S@E'deajﬁr%{[anﬁvwwt%éfge%a PERschetgahiu
Moddurs@iebérba bisdeaindde lsPsuch palymers@re fHdsé]ﬂaﬂﬂo@abﬁd

R e O
Jeffamin&ft (avhil@© 6OMBBintsDen deifomrence PRGySts, zﬂme Woodlands
Texas) contain primary amino groups attached to the terminus of a polyether
backbone. They are thus "polyether amines." The polyether backbone is based either
on propylene oxide (PO), ethylene oxide (EO), or mixed EO/PO, or other backbone
segments. Jeffamines® may be monoamines, diamines, and triamines, and are
available in a variety of molecular weights, ranging up to about 5,000.

Still further, polymerized oxyalkylenes can optionally contain one or more
non-oxyalkylene units such as the commercially available poly[di(ethylene
glycol)adipates, poly[di(ethylene glycol)phthalate diols, and the like. Also included are
block copolymers of oxyalkylene, polyethylene glycol, polypropylene glycol, and
polyoxyethylenated polyol units.

Polyoxyalkylenes, such as PEG, are usually provided as a water soluble, waxy
solid. Generally, as the polymer's molecular weight increases, its viscosity and
freezing point also increase. Commercial preparations are usually characterized by
the “average molecular weight” of the constituent polymers.

Typically, the average molecular weight of the total amount of polymer arising
from single or multiple polymer moieties in the conjugates of the invention is between
about 100 to 100,000; preferably from about 20,000 to 60,000; more preferably from
about 30,000 to about 50,000. It is apparent to those skilled in the art that polymers
of this type will be polydisperse. Polydispersity refers to the fact that polymer
molecules, even ones of the same type, come in different sizes (chain lengths, for
linear or multi-armed polymers). Therefore average molecular weight will depend on
the method of averaging. The polydispersity index, a common measure of the
variability of molecular weights is the ratio of the weight average molecular weight to

-the number average molecular weight. It indicates the distribution of individual
molecular weights in a batch of polymers. The number average molecular weight is a
way of determining the molecular weight of a polymer. The number average
molecular weight is the common average of the molecular weights of the individual
polymers. It is determined by measuring the molecular weight of n polymer molecules,
summing the weights, and dividing by n. The number average molecular weight of a
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WD 2006/ 010054 PCT/ US2005/ 024369 PEG Reagent s

avai |l able from NOF (40 kDa 4-arm) NHL HOOONh nr O
wWO2@klor00sHO v ~t O n - LOO O OH HZzN O O ° - PCTDUR00$/024369

n OH NH, 40 kDa 4-arm PEG al cohol 40 kDa 4-arm PEG

tetra-amne pentaerythritol core pentaerythritol core

cat. # Sunbright PTE-40000 cat. # Sunbright PTE-400PA

pompsatobe sy BRb el PFars e Ao Bellostla,
prpertieg. * " F nom\/ n 40 kDa 3-arm PEG 40 kDa 3-arm PEG

tri - am dReightlay&@pé Fhofe@ﬁlﬁr \gé.ymeém Pe Gé}ér@mr%tbgﬂﬁg/@w%g%érﬂ gt

GL- 40000 Cat # Sunbrj ght O0PA 41 ¥D F
SEni RSB ARG RS RS GBI SCapNY. 207 64 MERPEBRG Y
(TA© raaib @f (6 wielgh) avérddel Beriuahel Aepaets cllad theé polydiepersity
Ryt feoricd Yste SRR Phgnd BYsA e O ™
m’'ne nitrophenyl

calydisnessite indeg ok DEyefenea rangeygolydisgzisily iniexier tiggpresent
invention is from about 1.10 to about 1.05. More preferred is a range from about 1.05
to the upper limit of commercially feasible synthesis, which to date is about 1.02.

Other suitable polymers such as polyvinylpyrrolidone (PVP), polyacrylamide
(PAAmM), polydimethylacrylamide (PDAAm), polyvinyl alcohol (PVA), dextran, poly (L-
glutamic acid) (PGA), styrene maleic anhydride (SMA), poly-N-(2-hydroxypropyl)
methacrylamide (HPMA), polydivinylether maleic anhydride (DIVEMA) are well known
in the art and have molecular weights of from about 100 to 100,000; preferably from
about 10,000 to 80,000; more preferably from about 20,000 to about 70,000.

Non-limiting examples of PEGs that can be used in the invention include the

following:

HO(alkylene-0),,R™ mono-capped mono-hydroxy PEG
(MPEG)

H,N(alkylene-0),,R®™ mono-capped mono-amino PEG
HO(alkylene-0),,R-OH non-capped di-hydroxy PEG
H.N(alkylene-O),,R-OH non-capped mono-amino PEG
HO(alkylene-O)p,R™ branched mono-hydroxy PEG
HO(alkylene-0),R™ dendrimeric mono-hydroxy PEG

where pp and alkylene are as defined herein and R™ is preferably selected from the
group consisting of alkyl, substituted alkyl, aryl and substituted aryl.
Various PEG examples are shown below:

0) O

OCH3
mono-capped mono-hydroxy PEG (mPEG)

Ho—/<
0 o)
HQN/< — >'n"¥OCH3

mono-capped mono-amine PEG
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6-Arm Series (Sorbitol Core) Lower nol ecul ar weights
available in the sorbitol 6-arm series include
WERRBA(BFHRCH20) n H 10, 15 and 20 kDa. Deri vat i REFUSLI008024369
than the al cohol include the 6 H 0-(CH2CH20), H arm
amne. H(OH2CHR2G, OHH O (CHRCH20, H For exanpl e,
the 10 kDa 6-arm am ne (cat # P6AM 10) could be H
O,; Hconverted to a 40 kDa 6-arm hexa- am ne
(vvlth Kk ars 5 Da CH2O (CHzZCH20) , H BocNH PEG- NHS
ated to a small nolecule. 40
6 ar\m PEG cu %roduct These PEG pol yners nmay be
furt her nodifie y ext emiraagpachd-hgdraxyiRE@i t h PEG
dBrafdhag PEGEIr ough an appropri ate | i nker, for exanpl e a
car bamat e (ur%%hane or a ure H2N NH2 PEG di ami ne
N2 H 0O 0 0 PESIReEenES afgiaple for NG (29 ks 4em) N2 H3CO
Inip On O nodified |inear PEGs 42 WD 2006/ 010054
PCT/ US2005/ 024369 " Phar mag@Ut i qa Ty acceptable salt"
refers to salts which retff rg/blologlcal
ef fecti veness and proper he conmpounds of this

i nvention and which are ogl cally or otherw se
undesirable. In ny cam caonmpounds of this
i nvention ars Maor base

salts by virtue of the"presence of ammo and/or

car boxyl groups or gr cugm4sinREd iak-ahiRer et o.

Phar maceuti cal | y- accegjghliec.Rase addition salts can be
prepared from inorgan, %Sand organi c bases. Salts
derived from inorgani c Bas@@" P a¥Mide by way of

exanpl e only, R&GoReagentpbitebifiton Ndkiak (10 UDR s-aRmyONI UM

cal cium and magnesium salts. Salts derived from
organi c bases include, but are not limted to, salts
of primary, se bndary anﬁter ary m ne such as

al kyl am nes, i al
substituted al E}ﬁ ﬁm kyI )
ol € enyl

am nes, tri(s

am nes allkenylo td§l Jdl kenyl _a "
subst it 4t edlal keny m nes di (subst [ M\I@m)

am nes, tri(substituted @,j_Dggm_Lg)_G_ am nes, cycl oal kyl

am nes,
Hexaglycerine core

Cat # 0J000T08
Dendrimeric PEGs:
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di (cycl oal kyl) am nes, tri(cycloal kyl) am nes,
substituted cycl oal kyl am nes, disubstituted
waey@boaioky! ami ne, trisubstituted cycl oal kyl aP@€T®ES2005/024369
cycl oal kenyl am nes, di(cycloal kenyl) ani nes,
tri(cycloal kenyl) am nes, substituted cycl oal kenyl
am nes, disubstituted cycloal kenyl am ne,
tri SUb&EdR@a%@nt@é%u%ﬂ LMo~ Y gy am nes,
diaryl amnes, triary antnes eter yl am nes,
di heteroaryl ani nes, triheteroaryl anines

het er oc |c am nes, diheterocyclic am nes,

ti heteroc hc am nes, mxed di- and-ibi ami nes wher e
at | east t of the substituents on t m ne are

di fferent are selected fromthe grgup consisting
of aIkyI s tit ted al kyl, al kenyl, ,sub e
alike ycl &§*{2§Gﬁﬁtimmféd/$y”td {QV/%/A\/
cyclo P ubstitdted cycl oal kenyl?

heteroaryl rrocyclic, and the |ike. included
are am nes mhefé the two or three substit ts,
together with am no nitrogen, fornia rocyclic

or heteroaryl gr up. Exanpl es of SUitabIe ani es

i nclude, by way of "exanple only, isopropylam ng
trinmethyl am ne, diethyl amne, tri(iso-propyl) am ne,
tri(n-prsao @éh)ar nedBGRBsholet hanol ani Ne, 40 kpa 4-arm PEG tetra-amine
2-di neth MG ngthanol tromsthamnet “Xsine,

ar gi ni né, " hreti dine, caffeine, profRiRE ™ RGdr abani ne
choIineFﬂU@FaWWQTEéWHWIenediantne,CQW@wmﬁmﬁﬁﬁemPA
N—aIkngIucanines t heobr om ne, purines, piperazine,
pi peri di ne, r phol i ne, N-ethyl pi peridine, and the
like. It sii’&ﬁﬁ Beagests avalagledonsNoBdq K2a 3-etrher
carboxylic acid derivatives would be useful in the
practice of ;ﬁhs i nvention, for exanple, carbBoxylic

acid am des, ncluding carboxam des, |ower al kyl
car boxam de ?ialkyl car boxam des, and H:g%like.
I

o}

Phar maceut i y acceptable acid additio lts may be
nor gani ¢ and organic aci nSal t's

grep red froen ™

é&kqsd\ﬁk i ~e-dci ds

aci d,” hydrobromc acird, SU|fU¢IC nltrlj§ptﬂA\/\
phosphoric acid, and the Iike. Salts 43 WO

2006/ 010054 PCT/ US2005/ 024369 derived from organic
aci ds 49K pePEeEcet i ¢ aci d, propi oni4ekBe@iagh PEGltiamak i C
aci d, dpwmissleC aci d, oxalic aci d, mlydhn el d, nalonic
aci d, t%%ubn'&n. 4? mal ei c aC|d fumaric ac

tartart¢ 289, ic acid, ben20|€“§3Wﬁ“m%¥ﬁﬂ%ﬁtc
acid, mandelic acid met hanesul f oni ¢ aci d,

et hanesul foni c acid, p-t ol uene-sul fonic acid,
salicylic acid, and the like. The term
"pharnaceuti cal | y-acceptabl e cation" refers to the
cation of a pharmaceutically-acceptable salt. It is
understood that in all substituted groups defined
herein, polyners arrived at by defining substituents
with further substituents to thenselves (e.qg.,
substituted aryl having a substituted aryl group as a
substituent which is itself substituted wth a
substituted aryl group, etc.) are not intended for
inclusion herein. In such cases, the maxi num nunber
of such substituents is three. That is to say that
each of the above
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definitions is constrained by a limtation that, for
exanpl e, substituted aryl groups are limted to

WO 3006o1 (G054t

ed aryl-(substituted aryl)-(substi tRCPUS2005/024369

aryl). Simlarly, it is understood that the above
definitions are not intended to include inpermssible

substituti

on patterns (e.g., nethyl substituted with 5

or acoP G eadhah al¥fiaR ol Sl BRLed WBa) °

substituti

on patterns are well known to the skilled

artisggﬂ}§%mm%%%¥laagﬁg§ration The conjugates of this

i nventlon

can prepared fromreadily aanZﬁTﬁ%
starting materials using the follow ng gen nmet hods

and procedures. It will be appreciatedk}p@t wher e

typi cal or
reaction

pref eped process conditi ens i .%®.,
t ediper At ur@seect | MES, ERALAN j -MPEG

react ant®¥ 8ol Vent)g, pressures, etc.) are &iven,
ot her process conditions can al so be used unl ess

ot herw se
vary with
but such

in the art
Addi t i onal

t Gdym Series (Sqslitahore}

necessary
under goi n
gr oups fg_

syl &ahkecd
parti cul @

st at ed, timum react] condi ti ons
tﬁjﬁp‘?@ﬁ}jﬁ?@maﬁr react anﬁ%’fﬁ%&ﬁ@%ﬁ ?mnﬁg@%@a)
conditions can be determ ned by one skilled
by routine optimzation procedures.
ly, as will be apparent to those skilled in
i ional protecting groups may be
to prevent certain functional groups from
undesi r ed r eadbwomsleculuickglabivalabrinteotbitoh@arm series include
Hz@%fz{"&%g‘ funct i18Aamd Z(HiDGUIEfgvagges Qfker than ghe alcohol include the 6-
F—0(GH,GH0], arm mne. - .
ondi't f'éns for prd?bctlng and deprotecting
_odiagd honal  gr Bugenpiky tee MERIDd 6-dkin oMY (dat¥ PEAIE-10) could be

art. Foru-€

i i ktars 5 kD
YL HNUITET O LE%T@SSE%%@%%E@%%?%%? rng%(a‘g%h{éo\? ﬁ%:ll molgcule.

descr i bed ciACcheHAM Gr eene  an

Groups in

Organic Synthesis, Second Edition, WI ey,

. . .
New YBkRa é@?@% and references cited therein

Fur t heTWo¥
typically
Accor di ngl

€." the compounds of this invention wll
contain one or nore chiral centers.
y, if desired, such conpounds can be

H*h@?@b@% %Bgyme‘}é‘ ORGS0 6T 6 é?&?n@éit%ﬁé%ﬁ% wifh PEG

i sol ate
sieanngsdhray

pure stereolsoners, I.e., as Indvidua
¢h Yy arpropsipteipkprdprexagple gcarbamate (urethane) or a urea.

st er eoi mer-@nriched m xtures. Al such stereoi soners
(lyNL_epdi ched |myKi ures) are included within the scope
of thi's |i®

vent|i gn, unl ess otherw se indicated. Pure

st er eoi soners “("br BR@idigmiee mi xt ures) may be prepared

usi ng, for

exanple, optically active starting

materials or stereoselective reagents well-known in

the art.
conpoun
ae C
like. Th

es of such
anpl e, chiral

g agents and the

m"pr ef er abl y

conprise a polynmer noiety/optional branched-arm hub
nol ecul e containing 2 to about 20 substituents of
Formula 11,:

HsCO

H H
O O N_ _N NH
A4 \n/ \/\{O/\} . 2
n" O n

modified linear PEGs
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Ar2-T J R55 1~1 NH Il Specifically, the polyner

noi ety can be bound through a coval ent bond to the
w@eoospuipst i t uent, the J substituent, the Are PCT/US2005/024369

substituent and/or in the T substituent wherein the

pol ynmer noiety is either directly attached or is

attached via a linker. In turn, the polyner noiety

MRy O, eLthaWa&%%%iFQe EQe ?efg%@@ﬁmqwﬂ{h @Qhe ?iolo%ical

nol ecul e. t's si

efiectiviness argd rroppriien Ahe @mpeewméﬁﬂs 'emvﬂ?n §n0h\ghlgh aemgl e

BRloyBNy dmtr@wsmwee@abtm haiydabés) ertcdnpbudddromtisnddntion
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gleny! @@Wﬁbrﬂ'a&\keﬁylé\%mﬂ%ma’i‘?ﬁ %'“%ISBN'F%E%W%@WE%
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iR Rekgr ninds. SRERIE Ry e f SustRidd eyt SRineRn s o

dsulkditutaderycibalbyaPEG, tindbstifuted cycivalkyl abinas chicos!lkanyh amiles,
'&E&gﬁﬁylk w)%nm%gt ﬁ&gé’lwkéng@émmké‘ shbétﬁuté‘a(@mlaikgﬁﬁ%ln%

1 nked

SisHasBliRS QRTINS ItriguRp it AN Agines, ary amines.

diaryl amines, triaryl amines, heteroaryl amines, diheteroaryl amines, triheteroaryl
amines, heterocyclic amines, diheterocyclic amines, triheterocyblic amines, mixed di-
and tri-amines where at least two of the substituents on the amine are different and
are selected from the group consisting of alkyl, substituted alkyl, alkenyl, substituted
alkenyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
heteroaryl, heterocyclic, and the like. Also included are amines where the two or three
substituents, together with the amino nitrogen, form a heterocyclic or heteroaryl
group.

Examples of suitable amines include, by way of example only, isopropylamine,
trimethyl amine, diethyl amine, tri(iso-propyl) amine, tri(n-propyl) amine, ethanolamine,
2-dimethylaminoethanol, tromethamine, lysine, arginine, histidine, caffeine, procaine,
hydrabamine, choline, betaine, ethylenediamine, glucosamine, N-alkylglucamines,
theobromine, purines, piperazine, piperidine, morpholine, N-ethylpiperidine, and the
like. It should also be understood that other carboxylic acid derivatives would be
useful in the practice of this invention, for example, carboxylic acid amides, including
carboxamides, lower alkyl carboxamides, dialkyl carboxamides, and the like.

Pharmaceutically acceptable acid addition salts may be prepared from
inorganic and organic acids. Salts derived from inorganic acids include hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like. Salts

43



I i nki ng group wherein the conpound of formula Il is
represented by: NH OYN O 0 SGs r"\ N NHN COXH the

WO e®alolGosg conj ugate can be represented by thePCT/US2005/024369
followng formula: N / " o Ns~ q h-N N (OCHZCH )
IO N~//OHooO N / "Ho P O (CHzCHZO) -, ol ' so,

ol s q" I-N(CI:HCHZ) (CHzCH20) IL-1 COOH OH O P - o

o o A 21l S e
swid} dxaliG acidy mdl@e@d majfpnICF anidrisuesinihreid siglaigeic furegric acid,
ft aﬂygﬁd |cithO5 @, IbensdiPsdid, 8Rnarfit a@idfrHéKHehd)étﬁd ntiiABs MBnic

noi ety th th
P s AL A S AR AR R
coval gné {eym behagutidatly-padepble catiind tefers to thheatimmbeund
|pﬁ?ﬁ!‘1a81r3n{gfg"y‘a cce;é%&gp 006/ 010054 PCT/ US2005/ 024369

9sti t uted conpounds of Fornul a
| | b- 11t endersiasid|that iroalrsubstituterborayns dafiechheseiB,Ragers rayed

a'f‘l?f\]f"ttiéa?wﬁgﬁﬁbs‘?ﬁuehéﬁﬁlﬁ‘?urﬂﬁ SiMsfruéme {diﬁérﬁﬁlvééﬂ(é bosibstituted

561 hevite atbstiuied @yl Aoy por P SvtstCRE G 'Bg}se”f S@%‘?"% UK
tsBstiutedrrgedup, ety arepalt intaated/far inalnsisn béreino psush égsasf the

For ”“Lini‘ﬂlgrfqber%%%‘ﬂesubétﬂ%% .@m(;éengrhgﬂgw £t Bhoh of the above

S Or rivati za
@l@ﬁrptucmmmﬁtyalmﬂhyta lmm@norgmws XAk Sulstituiqst Ayl groupp are
Afdited B -sé‘t:'fs%tu?éa%rﬁ wzbﬁ&tb@aryl (dT@Etitited BSHY at i ve

ur OSGS CO
S r oﬂp ( understood txatqge a?bove ggé nehré?\g %\\%rr}/ot myen% d %r}l?cl,lude

impermissible substltutlon patterns (e.g., methyl substituted with 5 fluoro groups or a
hydroxyl group alpha to ethenylic or acetylenic unsaturation). Such impermissible

substitution patterns are well known to the skilled artisan.

Compound Preparation

The conjugates of this invention can be prepared from readily available
starting materials using the following general methods and procedures. It will be
appreciated that where typical or preferred process conditions (i.e., reaction
temperatures, times, mole ratios of reactants, solvents, pressures, efc.) are given,
other process conditions can also be used unless otherwise stated. Optimum
reaction conditions may vary with the particular reactants or solvent used, but such
conditions can be determined by one skilled in the art by routine optimization
procedures.

Additionally, as will be apparent to those skilled in the art, conventional
protecting groups may be necessary to prevent certain functional groups from
undergoing undesired reactions. Suitable protecting groups for various functional
groups as well as suitable conditions for protecting and deprotecting particular
functional groups are well known in the art. For example, humerous protecting
groups are deséribed in T. W. Greene and G. M. Wuts, Protecting Groups in Organic
Synthesis, Second Edition, Wiley, New York, 1991, and references cited therein.

Furthermore, the compounds of this invention will typically contain one or
more chiral centers. Accordingly, if desired, such compounds can be prepared or
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on the Ar2 noiety (e.g., tyrosine) are recited bel ow

as a suitable starting point for addition of a
w@oelogoerssoi ety to the nol ecul e either direct|BCDUS2005/024369

through a Iinker. Such conmpounds can be prepared by

first coupling a heterocyclic amno acid, 1, with an

appropriate aryl sul fonyl chloride as illustrated in

)Sq%{%lpugeeﬁerems?rﬂ?rs IF% as m%vidéll\lgén%~ﬁ4en;néﬁt di V#re@rﬁ%g oras
Atereoisdmerreanivtied n‘adlefeasAltﬁelbh pletboish e, (a'Sb@'UICf‘N:@IXFU}?es) 2}
c%g F_@Pﬁ w éhl@m B%KS%O%J]@HQE H¥toh Cunf®s B@leﬁ/ﬁééjmdl&atedi SPure

_ , tol chiometric e%ki nt_or excess,
Sterrairomepy ©f irighed MpWes) A1y he Prergr g,lsgg fe)ﬁlmpe Sptically
%GﬁUe\é@drﬁ{gtnﬁéteﬁﬁls & yérswefe@nﬁ: redhtsdies-KBpwn in the atti t abl e

uent. such G e.
ﬁ@?ucﬂe'yyrac?rﬁg ds )été{rets |°E)?1u 'S orggcgu& g gg ge%gga ep%%%(}rr%zr}da Oifur e
reaﬁlgpla g:hfral@nluatnmhlroma'mmanm chiraluresoving agents|angd ke like.

react "I'Rgcérﬁu Vc%%sbtfﬂ{glh@énlhbfn Er@f@pelb‘?}c%mpnwh ﬁalérztn&rp' cally

occurs wt hours. Preéferabl r
imoietyfprtieneldbdenched-prehil malesHigCopfaining2) | OEV%PBP %@’aﬁ?%‘?s of

SeAM@age the acid generated during the reaction.
Sui t abl e bases include, by way of exanple, tertiary
am nes, such as triethylam ne, diisopropylethylam ne,
N- met hyl - nor phol i ne and the | Ae-TAl ternatively, the
reaction can be conducted gnder Schotten-Baumann-type
condi ti ons using an aqueoudf al kali solution such as
an aqueous sol ution ofJsgod: ¥ oxi de, an aqueous
phosphate solution buff&Hed Jo pH 7.4, and the Iike.
The resulting product, 3, cangbe recovered by
conventional nethods, such as chromat ography,
filtration, evaporation, c?ystalllzatlon and the
like or, alternatively, used in the next step MAthOUt
purlflcatlon and/ or isolation. Heterocyclic

aci ds,Specificaliy|tes/Ralynas Mairly eandpdorRd Uy 2 FONAIRT RS to the

?A}@Mbksuﬁ@ﬁp% NA&GHRHUHO mfhglfbsﬁtba’(t af@or inehedT eytsstiment
rom known co 0

e ROE D o LTS DA

i tOrnt, hie ol he¥BoRGG6 bl oty ROTFUIS 208 Bra0gugicam hubdealecsie-

| ncl uqlilt%gh%legtrfg nm?llie J:drrgﬂ Fﬁcg Jfﬁrls lhvemil&l! bfa&ivalent structures

trans i ne, -4-
hgqmm'yg aLsmp}e(ﬂ Ymer nprem@ylgg Bqlfbwgltﬂe%? of fprﬁg,lla Il bound to
Chain RrRRENY b réprédeptdtiiecasb ubidg a polymer moiety derived from PEG

which is linked to a compound of formula I by a carbonyl linking group wherein the

compound of formula [l is represented by:

I@ )

COOH

the resulting conjugate can be represented by the following formula:
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met hyl ) prol i ne, L-pipecolinic acid,

L-azeti di ne-2-carboxylic acid, L-thiazolidine-4-
w@200boxopsd c acid, L-(5,5-d inmethyl)th iazo |i dPE€T/US2005/024369

ne- 4-car boxylic acid, L-thianorpholine-3- carboxylic

acid. If desired, the correspondi ng carboxylic acid

esters of the amno acids, 1, such as the nethyl

esters, gthyl esters, t- butyl esters, and the I|ike,

can bel nployed |n the above reaction with the

arylsul chI Subsequent hydronS|s of the
ester gqu """ qugxxkhgﬂaLyﬁ\gf qgnvlent i ona
reagents a C@ﬁdlt i.e ht\y an

al kali metal hydroxide in an inert diluent *such-as

nmet hanol /wat er, then provides the N-sul fonyl ang o
acid, 3. Simlarly, the arylsulfonyl chlorides, 2,
aMrplegyie grefferaitihan itrgeeoffioacabionh! (Qrte 1360t her known

C O”TJOM'H%% eQémﬁlQ TP WAL Fald? ﬂ:trmctﬂB cE’rﬁudé"t&&ﬁﬁ;ﬁQei fogm&mw

oun S conventi onal nt etic roce ur es.
mﬁy% i fﬁli’réset%i"% 5?%ey°“eptPé"ﬁ%‘fseQ§ eF‘? PRYPRE m°'ety 15 aﬁaChed
(769"} ccmsrpamd bmjjclsad—érmrhub nautecdle Wheeea,s the ather¢emraisnesttaohed
‘iohg cér‘%(w ﬁ%ud%ﬂé?lno%@tﬁro h a |l e?S%tﬁﬁf %H%? grbogggcéYnefbr
pleﬁtaampterpme‘ earhipglymeaseipty is ci%lvgdaiﬁw &E%ar@dhﬁj@mw by

%%El?é&tér%uﬁo%lec‘éﬂé' i§ E%Hrtgel@ﬁﬂtltgl Y:“ %Ere?@rﬂldﬁfcgtldnothé offel ar

ui val ent's
ﬁﬂ(i'?.?g‘ﬁﬁ 8tes E&éﬂ‘? %\‘%Fﬁ 'ES‘F?%I@ a qampRW Ffdormulsy !l thipugh aicarapay!
#iskingedibup Wiz éin &g cothipo mdsfdsreiuladhnie repddsehtedibgr at ure i n
the range of about OC to about 80C for about 1 to
about 48 hours to afford the sul fonyl chlorlde :
Al ternatively, the arylsul fonyl chlﬁi;ge 2, can be
prepared fromthe correspondi %@@ nmpound, i.e.,
from conpounds of the Ar'- is as defined
herein, by trealli idhe &\ with chlorine (Cl2) and
wat er under con tlgrﬁﬁ/ﬂeaé??%n condi ti ons.
Alternatively, aryls nyl chlorides, 2, enployed in
t he above reaction nmay be prepared by
chl orosul fonyl ati on of substituted benzene or
fretresulting cbnjagdty bargbeongpresergedioy tab fdBaBihg fdrvalpl es of
aryl sul fonyl chlorides suitable for use in this
invention include, but are not limted to,
benzenﬁ}ylfonyl chl ori de, 1-naphthal enesul f onyl
chl ori e?°§ hthalenesulfonyl chl ori de,

p-tolue -(*§§T mdﬁ» o-tol uenesul f o
chl ori 4 °ﬁbethn1doben§e SiftSs n(yfidp )

4-ter ytylbenzenesulfon chlorlde 4-

bronDbe hIor Wi)
2-carbo£§§n2§ene dLﬁonVT“bhloH“ 8y ﬂ4“<_<je)‘>jf

cyanobenzenesul fonyl chl ori de, .
3, 4- dichlorobenzenesulfonyl chloride, 3,5- 7;)

di chl.orobenz
hie® L SRR T B0 oGl yTdeh Prferapy ongogn about 1001
dB@GlfIuoronethylbenzenesulfonyl chlorlde

4-fl Uﬁ(&é}ﬁ%ﬁ@&%b&%%mw tﬁé b&iﬁ’ugaées of formula | entails reaction
nmet hoxybenzenesul f

yl chl
of v FioRsl P U e E?f!’@?fé%%?t?' WH@/ pithen fpkingegroyp or directly with
a&blwbm d erieriehasibil dovalghtlybindmgitiskepolymer moiety to the
4-nitr§ @g ul fonyl chloride, 4 48 WD 2006/ 010054
5587893360

FETPUS
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trifluoronethyl-benzenesul fonyl chloride,
4-trifluoronet hoxybenzenesul fonyl chloride,
WQ 2006010054 met hyl benzenesul f onyl chl ori de, PCT/US2005/024369
2-t hi ophenesul f onyl chl ori de, 5-chl oro-2-
t hi ophenesul fonyl chl ori de,
2, 5-di chl oro- 4-t hi ophenesul fonyl chlori de,

t hi azol| esul ol es Ifon
chi or g RobEEArEs e iDL FPRA “aﬁ‘%srﬁ now
lhe@ttdmxdlafeﬂfe)reyrrpafz@i i 8 iumberydf isshedopatetes inbludihg, omthedi Ilﬁutatlon
g t%k N, BV 9%@{) gﬁﬂs f4§é‘¥64 QMrﬁéh are incorporated I]ereln by
| nesul F1m i nesqua
CQ‘W@WGde”@ﬁ@nt"ﬁ’é’ NP’kEOImePr Vé@%T‘? @omaomgsp(f)ﬁgqmula Ilinclude

tHoH,@hé\ﬂl@ omﬂné‘n%vdry Rxh@tiﬂnﬂﬁgr&fps%%lfog GerRghdbledshydr i de

th
Rebremeam o SBlp s T Rt P O arre LT rgletie.
Fbellistrativel pairdobes) gbmpaxinds hadngll c@nplérsertténg functianal grdug GOH)

gﬁ’ g}ﬂﬁ@@@% QIV %}éjﬁl%b@e r é‘{egglznﬂ%q%ﬁ%rt%@&g?ﬁp’%ﬁr
pddiionof g polvm(ezmo'@v t9 thennalpaglemithe dingetiyiep tprexathralinke) n
(R) I, Such cbmpourdetaiBe grapaRk ®y Rist éwpnn héfé.@wtn@a.arne a8,

A e e Py

optl onal 4substitution on the aryl ri ngAr‘agg o | S zero,
one or tyo. Thi,s coupling reaction is typically
conducugﬁpmélng wel | - kmosmccoup=ng req@@ C@Rfth as
car bodi km’des, BOP reagent (benzotriazol X1-/I oxy-

tri s(di nBkhyl am no) - phosphoni um hexaf | uor%/;g;phonat e)
and the like. Suitable carbodiim des |nclude by way
of exanple— dlcyclohexylc%rbod||n1de (EKID- 1-(3-

di met hyl am nopropyl ) - 3-et hyl carbodi i m de (EDC) and the
like. If desired, pol y$mee¢me supported forns of
m&:}a@%knk,dmwmatd é&clldﬁﬁ&?@d’&/é ey al Eodbe used

i ncluding, for xa se describe , : ,
Tot r MR BEBEE T shovafeiosehe T8 ged. 1 i combined wit
Adthichioomdicleguivalert dr ekasesvamoa (Hrefegpblyrfonmodieus]. 1 suatioub?

Pbﬁ%‘?én%%ﬁ%r@gu%hghgﬁde 3-in P%Qﬁé%%@’upﬁ%%ﬁt' s{ﬂ?sﬁ’k? and the

cou reaction.

qhﬁhlgfoﬁlﬁﬁﬁﬂ? Apd the dikq-i %@f‘eira:l'vﬁp?;re@atvqnys @Qﬂﬁ'é%@ ét? tg{pperature

mamg%m%owmo&to spbiftanyd l;mn A6 redetich is 3ubs‘férftn§l{yfﬂaﬁll¢tetel
ui v 2 en

BB BRI ohilh win T 24 Pk, Erpfepiti hitteactpl Kiopfien '

thgurasghentfs, suidble hasedd neavenger the atid generadted 'durlrarthe reaction.

ghiltélﬁ%rga’sesc‘wglt]d@%y %9 Bf %R\%t ﬁﬂﬁﬁy anﬁ:lnéso E&fh(%rsmlethylamme

acetonit
dusopropylethylamme N-methyl-morpholine and the like. Alternatively, the reaction

can be conducted under Schotten-Baumann-type conditions using an aqueous alkali
solution such as an agueous solution of sodium hydroxide, an aqueous phosphate
solution buffered to pH 7.4, and the like. The resulting product, 3, can be recovered
by conventional methads, such as chromatography, filtration, evaporation,
crystallization, and the like or, alternatively, used in the next step without purification
and/or isolation. '
Heterocyclic amino acids, 1, employed in the above reaction are either known
compounds or compounds that can be prepared from known compounds by
conventional synthetic procedures. Examnles of suitable amino acids for use in this
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tetrahydrofuran, N, N-dinethylformam de and the |ike.

Cenerally, this reaction is 49 WO 2006/ 010054
wWEOn6BH805/ 024369 conduct ed at a tenper at ur ePCENSI00E024369

from about OC to about 37C for about 12 to about 24

hours. Upon conpl etion of the reaction, the conpound 5

is recovered by conventional methods including

neutralization, evaporation, extract

RaskPhnElds. GHt are pelligiiad by Fptipe: tete- AR Yk L-profige st
|hy&{rexyl-éipfrcﬂlhél,&ﬁam‘-elp%en;ﬂ-h@rd‘ﬂns wid-Spydnybivpotneati(a2h, 3, can
he @1 ?Wlpegct)h%lcaa% (?aE Eget dﬁm% 2J &?bégtgﬁc%ld' B-ti %Z%Edmelﬁ-
a;erboxyllh abldde(%mmb@ylpihlégﬂlﬂl@&%??rt@éw?@é'ﬁi lrr&‘ W?J&J%?’B
‘%Fbt&xﬂie ablaoffggﬁl‘eﬁ € tShripbhdiRy MIC 2’1 ets{é'rs%f}ﬂl'ne amino
hl orid phosphor ous trICP g 2 S

B o ftlasge PRBYATES GEY ??geﬁ% Bh ?ﬁs i angﬂ‘e ike, can be
M’rﬁfl@éﬁm tye abdve heagi@l with thé bgytsulfmylohtbeide.c Suhsentend hydrolysis

@gpﬁl t g group fo%g gér@harr ¢ aél@bﬁhg{/&ﬁgéﬂtlgnal {ecég%ﬁ’tg%H& t&bitions,

| nor gani ¢
aei, deﬁmen’dw’thcﬁﬂ afisediimgital bVﬂf@f'ql%I'é an gneftiplveny gegh ar | ngan

'nﬁlﬁﬁénowét&emen pmas & N- Qulﬁh&l@ﬁmmckmee or carbon

tetrachl ori de, f
to a@g{y{arlgé@ qr}#uh{g H&FIO@_ 8s Emyeti@ tﬁ%%lscg/g r%ac 8n arc—;‘OC
Grhéd kyisin c@ﬁ@&mnasompommﬁ tiedt son beprepardd from knbws

reacti on ul

A B e SO

mrmaeeoafmwthawgmspmnq eulighie @eid.1i.e5 fr@mﬁwwﬁ%of therfompga

g&frﬁ HRheREAl Yeatsl déBreddabove, rthsiﬂ@ ph&¥phbrods fridMblide fdch as
‘oronet hane, . at_a te ratureranr% g i%

RDCSRIGTHB BER SOHEP TS GEION L §55 U M B RNISetRg

Riugdree &did with 48vus2 toshmbliapeyuivalentsaf dhnslpbdoumtnbhende and

g‘%ﬁ%} %fo%a%gntgciﬁwdteaﬁ!h@r 0a$ ?r ih 8n %%ﬂ\égn%ﬁeé%ﬁ a8ci d

| diellrereethine., waymmra@mrrﬁwerangemfﬁbaw@“%Fﬁ Feout B%Gé?r akgut 1

t’\tll:) ﬁg‘%ﬂﬁh YAl afﬂirr]defﬁ@ Bﬁlﬂﬂzﬂ dﬁtohﬁ Nfélﬂﬁtlvely ’ihe aryllsulfonyl .
like. n Lot

BRI, P bA corseaepr g bl SRl Piipe

CodRfpolihdrg tHesirhgH whereetrlis aaldkfideid, hesairg hy tisating dheutiviol with

h%]goglpe k)(qs aﬁ@ Q/a{ep SndJ gg&veMR)ﬂQl rggéfg,l. E&,{dﬂ{angf t he

conventi onal
met ho d%tematw:\:eiydarm@ulfv@moh@rwiqsa& stloyeévatb% pbgvegpaction may be

dﬁeﬁ'&i lb;PéHorcEHuﬁ@riyl?iﬂB@Bﬂ RBstit@Bd BERERYsraRocyElbhlkyl gtdupn,
. Alternatively, conpound 5 can be

&P?Hy first formng a dianmno acid derivative
and t lexameles pf arpigulfohy chilbdddsrsoitabdd fdr vse io tés inventiguintlads; lbut

b s Re PR RETPod R .o
naphthalenesulfonyl chloride, p-toluenesulfonyl chloride, o-toluenesulfonyl chloride, 4-
acetamidobenzenesulfonyl chloride, 4-tert-butylbenzenesulfonyl chloride, 4-
bromobenzenesulfonyl chloride, 2-carboxybenzenesulfonyl chloride, 4-
cyanobenzenesulfonyl chloride, 3,4-dichlorobenzenesulionyl chloride, 3,5-
dichlorobenzenesulfonyl chloride, 3,4-dimethoxybenzenesulfonyl chloride, 3,5-
ditrifluoromethylbenzenesulfonyl chloride, 4-fluorobenzenesuifonyl chloride, 4-
methoxybenzenesulfonyl chloride, 2-methoxycarbonylbenzenesulfonyl chloride, 4-
methylamido-benzenesulfonyl chloride, 4-nitrobenzenesulfonyl chloride, 4-
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tZ)o s02 0 RR- g HCOORa Ar1SOC X 2 y" HORa (R, X
~Rn 6 27 Schene 3 where R Ra, Ar', X, Z, m n and
wo2@ce1@s4 def i ned above. The diam no acid, 6, BENUB®05/024369

readily prepared by coupling amno acid, 1, with
am no acid, 4, using conventional am no acid coupling
techni ques and reagents, such carbodiim des, BOP

PSSl e S S G P Ponore,
e, ﬁatrlmémylbanzeaawlfuayl nlgorideeZWIaeesutfom diwider Eehloro-2-
isihehaflo @Peﬁﬁrud&% f’ﬁf&bﬂg%‘% FREREHdchy FRBaL Y 01 ne

eriva reactions are
81'44@@#“'1’9%'\&"?'0“%MW'f@?ZO'%H%LMﬂWdﬁNam%M be
ﬁﬁl&f’ﬂ(&?dlﬂfn&%ﬁldﬁﬂ@Vﬂn@tﬁﬂﬂ%\‘lﬁ&leb&ifonﬂ?ﬂl\éﬁdg BQ@RARko-1,3-
n |1 C IocC ex.a
R RS BSTOY Bharspob BBy PR Bpmanesuon
chladd amishe el ifidesirel, et subforyl fiadtride,i sulforetibromjdelor syifopiacd

Eﬁﬁj&ébe ﬁ%\ggé usdd in pMESSHt l{lfopﬁkﬂlbnc?esiﬁ e abave reaction to form
yrosf ne net ester otyrosine
ﬁﬁmrwaowlta@wnoacum(4 hydr oxy- napht h- 1- yI) L- al ani ne
met hyirhe,eﬁié?gﬂsulf@nyﬁ Eminy eI Xy iTraehEdupRd)b forhmalcR} A ilable
?Pé‘ilel steré #E@e"ﬁb' |f desired, of course,
4 TR Qﬂwnd 4 P§HE above- descri bed
conmpounds may al so be enpl oyed. The
N- @'yl sul fonyl - het erocycl ig; am no aejd-tyrosin
derivatkve, 7, can be”usgd as a stari®n ;
attactNna po@yme_[_ noi_a at the_Ar2 griup by oupl “hg
reactdio shown i es 4-14 belpw iﬁ gopRi ng
reactX s are |I|_} ' %éR‘e only in nstrating how
pol yme), noi eti es?can | nt roduced. IR, these Schenes,
PEG is_, used as the pol nmoi ety for illustrative
purpos%s only. It is u erst ood that other 2suitable
pol ymers coul d be used in place of PEG and that one of
ordinary skill in thg.,ar4d wuld readily be able to
nodi fy the reaction schenes bel ow to incorporate such
othBerR, o, Yoerand njare apgafinediakaye, R hymimenensir atkyl buh prefirsably
oY Jnecq kyh é{rohﬁ‘%lﬁdﬁ%@%@t&p R &hrédefits PRERHP ¥MbsBLAdHLrARE aryl fihg
ot her ‘cases noi ety can be introduced by .
IaP?'\Réﬁg@m PH?BU@’H a linker noiety. Specifically, Schene
4 i || usis caiptisg tdaetiohdd fypivally gondusted \0EIng @6k 0&Apling
F’%&Hg%@&%##% idggls‘é% r\e§$ﬁt§>eh§otﬁ%¥ol-h‘9lgxﬁ9 N (oI
tris(dimethylamino)-phosphonium hexafluorophosphonate) and the like. Suitable

carbodiimides include, by way of example, dicyclohexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDC) and the like. If desired, polymer
supported forms of carbodiimide coupling reagents may also be used including, for
example, those described in Tetrahedron Letters, 34(48), 7685 (1993). Additionally,
well-known coupling promoters, such as N-hydroxysuccinimide, 1-
hydroxybenzotriazole and the like, may be used to facilitate the coupling reaction.
This coupling reaction is typically conducted by contacting the N-
sulfonylamino acid, 3, with about 1 to about 2 equivalents of the coupling reagent and
at least one equivalent, preferably about 1 to about 1.2 equivalents, of tyrosine
derivative, 4, in an inert diluent, such as dichloromethane, chloroform, acetonitrile,
tetrahydrofuran, N,N-dimethylformamide and the like. Generally, this reaction is
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chromatography, filtration, and the like.

Alternatively, the N-sulfonyl amino acid, 3, can be converted into an acid
halide which is then coupled with compound, 4, to provide compound 5. The acid
halide can be prepared by contacting compound 3 with an inorganic acid halide, such
as thionyl chloride, phosphorous trichloride, phosphorous tribromide or phosphorous
pentachloride, or preferably, with oxalyl chloride under conventional conditions.
Generally, this reaction is conducted using about 1 to 5 molar equivalents of the
inorganic acid halide or oxalyl chloride, either neat or in an inert solvent, such as
dichloromethane or carbon tetrachloride, at temperature in the range of about 0°C to
about 80°C for about 1 to about 48 hours. A catalyst, such as DMF, may also be used
in this reaction.

The acid halide of N-sulfonyl amino acid, 3, is then contacted with at least one
equivalent, preferably about 1.1 to about 1.5 equivalents, of the tyrosine derivative, 4,
in an inert diluent, such as dichloromethane, at a temperature ranging from about -
70°C to about 40°C for about 1 to about 24 hours. Preferably, this reaction is
conducted in the presence of a suitable base to scavenge the acid generated during
the reaction. Suitable bases include, by way of example, tertiary amines, such as
triethylamine, diisopropylethylamine, N-methylmorpholine and the like. Alternatively,
the reaction can be conducted under Schotten-Baumann-type conditions using
aqueous alkali, such as sodium hydroxide and the like. Upon completion of the
reaction, compound 5 is recovered by conventional methods including neutralization,
evaporation, extraction, precipitation, chromatography, filtration, and the like.

Alternatively, compound 5 can be prepared by first forming a diamino acid
derivative and then coupling the diamino acid to the arylsulfonyl halide, 2, as shown in
scheme 3 below:
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wherein Ar', R, R?, m, n, o, X, and Z are as defined above, Pg is an amine protecting
group such as CBZ, Boc, etc, which is preferably orthogonally removable as
compared to the R® carboxyl protecting group and p is an integer preferably of from
about 100 to 1360.

Specifically, in Scheme 4, compound 7, prepared as above, is combined with
at least an equivalent and preferably an excess of 4-nitrophenyl chloroformate, 8, in a
suitable solvent such as methylene chloride, chloroform and the like and preferably
under an inert atmosphere. Thev reaction is preferably conducted at a temperature of
from about -40° to about 0°C in the presence of a suitable base to scavenge the acid
generated. Suitable bases include, by way of example, triethylamine,
diisopropylethylamine, and the like. After formation of the intermediate mixed
carbonate (not shown), at least an approximately equimolar amount of N-Pg
piperazine, 8a, is édded to the reaction solution. This reaction is allowed to continue
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The a,w-dichloroformate polyoxyethylene, compound 11, is readily prepared
from commercially available polyoxyethylene by reaction with an excess of phosgene,
typically from at least 2 to about 20 equivalents, in a suitable inert solvent such as
methylene chloride, chloroform and the like. The reaction is preferably conducted
under an inert atmosphere at ambient conditions until the reaction is substantially
complete which typically occurs in from about 2 to 24 hours. Afterwards, the resulting
a,w-dichloroformate polyoxyethylene, compound 11, is recovered by convention
procedures such as neutralization, evaporation, extraction, precipitation,
chromatography, filtration, and the like.

A specific example of this reaction scheme up to formation of the piperazine

derivative 28 is illustrated in Scheme 5 below:
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Specifically, commercially available 3-pyridinesulfonic acid, 21, is converted
under conventional conditions to the corresponding sulfonyl chloride, 22, by contact
with POCIs/PCls using conditions well known in the art. Coupling of sulfonyl chloride,
22, with commercially available S-5,5-dimethylthiazolidine-4-carboxylic acid, 23, is
accomplished under conventional conditions preferably in the presence of a
phosphate buffer (pH 7.4) using an excess of sulfonyl chloride. The reaction is
preferably conducted at a temperature of from about -10 to 20 °C until the reaction is
substantially complete, which typically occurs within 0.5 to 5 hours. The resulting
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resdplingaeadentsgusiups HHi-dmsthyliaminopprlh3-gthylcarbodiimide (EDC), 1-

Hya xR bW trRSE1E (HOBE) and N-methylmorpholine to facilitate the coupling
reaction.

This coupling reaction is typically conducted by contacting the N-
sulfonylamino acid, 23, with about 1 to about 2 equivalents of the coupling reagent
and at least one equivalent, preferably about 1 to about 1.2 equivalents, of tyrosine -
butyl ester in an inert diluent, such as dichloromethane, chloroform, acetonitrile,
tetrahydrofuran, N,N-dimethylformamide and the like. Generally, this reaction is
conducted at a temperature ranging from about 0°C to about 22°C for about 12 to
about 24 hours. Upon completion of the reaction, the compound 24 is recovered by
conventional methods including neutralization, evaporation, extraction, precipitation,
chromatography, filtration, and the like or, alternatively, is employed in the next step
without purification and/or isolation.

. Separately, mono-N-Boc-piperazine, 25, is converted to the corresponding
carbamyl chloride, 26, by reaction with phosgene in the manner described above.
Upon'completion of the reaction, the compound 26 is recovered by conventional
methods including neutralization, evaporation, extraction, precipitation,
chromatography, filtration, and the like or, alternatively, is employed in the next step
without purification and/or isolation.

Coupling of compound 24 with compound 26 to provide for compound 27
proceeds under conventional conditions in an inert diluent such as dichloromethane,
with a catalytic amount of DMAP and preferably in the presence of a base to
scavenge the acid generate. The reaction is run at a temperature of about -20 to
about 22°C for about 2 to about 24 hours. Upon completion of the reaction,
compound 27 is recovered by conventional methods including neutralization,
evaporation, extraction, precipitation, chromatography, filtration, and the like or,
alternatively, is employed in the next step without purification and/or isolation.

Removal of both the amino Boc protecting group and the t-butyl ester
proceeds in the presence of trifluoroacetic acid to provide for compound 28 which can
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r ecovef Reh, bamcﬁzamfemt B pwt@&.agiyroap oﬁ M@BOC-N'

T bR AR B Ret antonat it usin
IgakwuarH Gl publgextthiough beinag goivent awth asmmethwenevdhtdnioe|tEtOAC,
6] Bh§ Ml IR uA LRbich@haitidRNo provide for the hydrochloride salt of N'-
trifluoromethylcarbonylpiperazine, 30. Generally, this reaction is conducted at a
temperature ranging from about -20°C to about 22°C for about 0.5 to about 4 hours.
Upon completion of the reaction, compound 30 can be recovered by conventional
methods including neutralization, evaporation, extraction, precipitation,
chromatog'raphy, filtration, and the like or, alternatively and preferably, is employed in
the next step without purification and/or isolation.

Conversion of N'-trifluoromethylcarbonylpiperazine, 30, to the N-carbamyl
chloride derivative, 31, conventionally proceeds by contact with phosgene in the
manner described above. Upon completion of the reaction, compound 31 can be
recovered by conventional methods including neutralization, evaporation, extraction,
precipitation, chromatography, filtration, and the like or, alternatively and preferably, is
employed in the next step without purification and/or isolation.

Compounds 31 and 24 are coupled under conditions similar to those
described above to provide for compound 32 which is orthogonally protected at the
amino moiety of the piperazine group as well as the carboxyl moiety of the
phenylalanine group. Selective removal of the trifluoromethylcarbonyl amino
protecting group proceeds under conventional conditions using an aqueous solution
of potassium carbonate to provide for compound 33.

Scheme 7 below illustrates modification of the polymer moiety prior to
covalently binding the compound of formula Il. For illustrative purposes only, the
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Tetrachl orof ormate, conpound 35, is then conbined with

an excess (typically 2.5 to 10 equival ents per
wa@bdoeoofoss mat e entity) of an a, w di am nopol yoxRer/ngloese24369

compound (e.g., a conmpound having a nol ecul ar wei ght

of approximtely 6 kD and available from Sun Bi o, as

catal og no. P2AM 6), under conventional conditions in

an, inert diluent s di.chl ar et hane, tignall
e Fpleudle addr R T o e BETARGE soRRee 2Rstes
Ithatdhe lengit af/ibe gelymbemeiely ¢ag be teadilyeadjusied by sanveintional s
LRIty L oro GADRHGRchy Bhgfs emperature of about -20 to
about 2C?for about 2 t0 about 24 hours or until
substantial conpletion of the reaction. Upon

conpl etion, conpound 36 is recovered by conventiona
nethods.incIuding.neutralizaIQéHbHcgwaporation,
extraction, precipitation, chrométography,

filtration, and the like or, ternatively, is

enpl oyed in the H&eH.CEDep (M ngmQMQ%Picaﬁﬁon and/ or
i sol ati on. Wien the specifilc tetra-pefyl at ed
pentaerythritol fro ( ¥ i% and the dianine from Sun
Bio are enployed, the réstiti ng product, conpound 36,
has a ol ecul ar wei ght of apprOéPﬂately 45 kD

a, w- Di am nopol yoxyet hyl enes are ~“co rcially
avai | abl e under the tradenane Jeffam nes(r) and
typically have nolecular weights of up to 10,000 or
higher. It is understood that ca,cApneomm no protect ed
a, w-di am nopol yoxyet hyl ene gy be used in Schenme 7 in
order to mnim -linkf'ng as well as 38
cyclizati on. nkéﬁwgégéi%quJ """ @l b9B),céBe mno- ami no
protecting group is renoved by conventional neans
wel | known in the@bkocHRR,; 006/ 010054

PCT/ US2005/ 024369 gchene B illlustrates a second route
for derivatization to provide |f of:NSEGrERLHCHNH,
substitution. In this schene, [the am no noiety of the
pi perazine group is enployed as a conplenentary
functional group to an in situ formed acti vat ed

car boxyl groups of an a, w dicacionsd)NitCia,Ci,d) grigdHNrer .
Again for the sake of illustrgation only, the a, w

di ' ' r Ls(an_a,wdicarboxylic acid
po'ﬁ@g@gé?%dy ?Cg %.b@f(ﬁ&lt%%\o/ 1o d T YERH,0) L OBNH(CH,CH,0), CH,CHNH,
di car boxyl - PEG conpound i sgrepresented by the fornul a
HOOGRHH.OEHZEIPNRCICKRE DA Where p i s a8 def i ned above
and the resulting linker to the PEG group is
represented by -C(OCH2-. HrJNH NNY N-102 1O N
H O

Scheme 7

where the aggregate of the four r's and s’s is an integer preferably from about 100 to
1360.

Specifically, commercially available tetra-pegylated pentaerythritol, compound
34, (e.g., a compound having a total molecular weight of approximately 20 kD and
available from Sun Bio, Orinda, CA, USA, as catalog no. P40H-20), is reacted with an
excess of phosgene, typically from at least 4 to about 40 equivalents, in a suitable
inert solvent such as methylene chloride, chloroform and the like. The reaction is
preferably conducted under an inert atmosphere at ambient conditions until the
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an excess of conmpound 33 (e.g., 2.5 to 10 equivalents
of conpound 33 per carboxyl group), prepared as above,
is added to the dicarboxyl-PEG conpound which is

n i Ssiit tlva ed este not h
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proceeds at a tenperature of fromabout 0 to about
22C for about 2 to about 24 hours. Upon conpl etion of

t he r dgtia¢higioformate, comppendnid, Bdhanscombined avith @nteycess (typically

COEYLIY dfaival helSrofonfats hthd oPENE LAkiAARb &
2006/ 0100546"%%%2085/ $34550" evapor af 1 0 pbcHoxy RicHe

SOMPRER] 6518 FORAOHNY BRvingi R MelReURREISt afawroxmqtethf 6.kP gnd
aavdildblecfrdrh Bean Bio, as edtiley natP2uwl-6), undbreﬁmleﬁml doRdribEs in an

%ﬂ dll%l%&%hqu] 5?9 gl]ilorerﬁr %%h%%éﬂ%%wﬁiﬁ% or;reé %ge of a gaQélytic amount
mf&l\/é“é’t ansp @asgdrp sedvengedhe asi¢ mrat@f Thmemt@n aclypically

pJoﬂHucQ&ﬁatfaQémﬁerSﬂF@&%BgutofO 5bH|22°d R Qbout BitSabout 24 hours
i nvention mgeﬁ ustrates still another rout

RN éFP%}“PEcm iop 8f the BRACHRS- PPN SEIMpIREQN. C%mreﬂuv#éﬁ'%o
aecgyersd by Aonventidrizi me&odmrraudmdmemmzraoorrmvﬁoyaneﬁ dxhrection,

r@é?éfa &nrglghr%ﬁlg%% a{pﬁy, fﬁgm)no%ﬁ?th%?kg rpﬁ‘iatnglks flsa érﬁ%?)éad in
ath@t’a@?ﬁﬁp withers ipuiifiegticirand/opisgietdn. Again for

il UStWI?én' tM@ P;swfe @eﬁ@spegpubﬁd Beﬂth?thm@qm% se*m B9 (_)a‘r?\ﬁ]tjhe

a, W di represent ed
DR SUIPE B P WFE 15 51160 Risole ot S 68 Ad
trhaecuts Wetglhn@‘ dppmkmatelys45 ke po, @ uarhiacpdipoxydlifyidnes alO
'Cert(e%%PaBQ unittt & trddeffame Jeffamines® and typically have
molecular weights of up to 10,000 or higher. A
It is understood that a mono-amino protected a,w-diaminopolyoxyethylene
may be used in Scheme 7 in order to minimize cross-linking as well as cyclization.
Upon reaction completion, the mono-amino protecting group is removed by
conventional means well known in the art.
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Specifically, in Schenme 9, the hydroxyl group of a
commercially available dihydroxy PEG 42, is

converted to the corresponding chl orof ormate, 37 by
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tenperature of from about to about 22C for about 2
to about 4 hours. Upon conpletion of the reaction,
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i ncl udi ng neutralizatjoR, evaporgtisdg,nextraction,
preci pitation, chrongzggngphy trlation, and the
like or, alternatively, i5* np 0 ed in the next step
wi t hout purification and an. Conventi ona
renoval of the t-butyl c oxyIOprotectlgg group with
an excess of formc acid provides for & conpound of
Formula | of this invention.

HOOCCH,(OCH,CH,),0CH,CO0H

Et,N/HATU
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H \__/\] _< 4®:§\ >/| __jS
“sol
lL a
% "
Scheme 8

Specifically, in Scheme 8, an excess of compound 33 (e.g., 2.5 t0 10
equivalents of compound 33 per carboxyl group), prepared as above, is added to the
dicarboxyl-PEG compound which is converted in situ to an activated ester (not
shown) by contact with at least two equivalents and preferably an excess of HATU
[O-(7-azabenzotriazol-1-yl)-1,1,3,3,-tetramethyluronium hexafluorophosphate] in the
presence of a suitable amine such as triethylamine. Coupling of the dicarboxyl-PEG
compound to compound 33 preferably proceeds at a temperature of from about 0 to
about 22°C for about 2 to about 24 hours. Upon completion of the reaction, the
compound 39 is recovered by conventional methods including neutralization,
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The reactions depicted in Schenes 8 and 9 are
si mul taneously conducted at either end of the
waele@anibwzy/| i ¢ acid (Schene 8) or the dichl orof BETYEHE®E05/024369
(Schenme 9) thereby providing a one pot synthesis of a
honnneric di val ent or higher nultivalent conjugate.
i s understood, however, that these reactions can be
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Scheme 9

Specifically, in Scheme 9, the hydroxyl group of a commercially available
dihydroxy PEG, 42, is converted to the corresponding chioroformate, 37, by reaction
with phosgene in toluene (Fluka), in dichloromethane. The product is isolated by
evaporation and is employed in the next step without further purification.
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Pd/C, HH O HH~N\ OTN I i NHS N-1 S02 HO 46

O YY~N NYNJ/ NCO 02 0 0O N,IL~ 47 Schene 10
w®peeioidosal |y, in Scheme 10, conversion of thePEMURI05/024369

noi ety of the piperazine group of conpound 33, to the

correspondi ng N-carbanyl chloride, conpound 33a,

proceeds by contact wth an excess of phosgene in the

presence of a_.suitabl as d um
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reaction with at |east an equival éent and

pw'féwei\»/ ffigptign apdierdedatigh- 4-ni t r obenzoyl chloride in the
pr eselmﬁv@ftloﬂal rém@el e -yl parboxyi pretettiMai gedupaeith sl exoess
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oceeds at a
t enperfaeueastiofs depisted lraﬁdwe@ &@dékﬁﬁeﬁlmﬂar@w@y cerdocied at

t Sin@PHdtor 4h RO leleeresaem@sstome d%nom@m@?e \é&emeg
2006/ 010054 PCT/ 2005/ 24369 reactjon,

nd 4
i thereRprowring a3 e peiivRes A hamamesig diveishy QE &igﬁar multivalent
Nehjugatel Rad mmerstooeymmvet thatthegxieaetiohs cah be conducted

pregérﬁlﬁﬁyaby}qsteg}‘ ro{egn'&%?gd phy, filtration, and the

I's enpl oyed in the next step
wi t houn thewpesd piceadicasboxuliedicisl onesefltiza ¢asboxyISUibiPs gae he protected
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group . provi des am ne su stituent I n und
mmpﬂg@amébe Brﬁtchngcq-_wﬂpeqepl sﬁ%rpp\se and then reacted W|th eit er the

same or preferably a different compound A to provide for a heterodivalent structure.
Still further, heterotrivalent, heterotetravalent and higher heteromultivalent structures
can be prepared by use of orthogonal protecting groups on the carboxylic
functionality. In the case of a diol (Scheme Q), one of the hdyroxyl groups can be
protected while the other undergoes reaction with phosgene to form a chloroformate
for subsequent addition to the amino group of the piperazine. Upon completion, the
protecting group can be removed and then reacted with phosgene and subsequently
with either the same or preferably a different compound A to provide for a
heterodivalent structure. Still further, heterotrivalent, heterotetravalent and higher
heteromultivalent structures can be prepared by use of orthogonal protecting groups
on the alcohol functionality. ’

Scheme 10 illustrates the synthesis of N-carbamyl chloride and isocyanate
intermediates useful for subsequent polymer addition. In this scheme, the amino
moiety of the piperazine group is derivatized for subsequent polymer addition.
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conduct ed usi ng pal | adi um carbon under a hydrogen
at nosphere typically at elevated pressures in a
wa@eiobabloss di | uent such as nethanol. The react i POT/US2005/024369
proceeds until substantial conpletion which typically
occurs within about 24 to about 72 hours. During the
reaction, additional catalyst is added as required to
affect reaction conpletion. Upon conpleti of t he
reaction, the conpound 46 | ecover gd N\)
conventional nethods inclugiﬂg neut éﬂhz tion,
evaporation, extraction, pregr "i”W<
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illustrates still a further té foor ' deri vati zati on

to provide for polyner substltutlon. In this schene,
the carbanyl chloride noiety of the piperazine group

of conpound 33a is enployed as a qgonpl enent gry
functional group to forn1 carbanateHorf\qu;gﬁ
e wyed

For illustrative purposes._only, th gy r
is an a,wdiol or di ani ne o and is represented
by the fornul a HQCHQCHQ(OCH%%%@ ere Qis NH or
O 64 WO 2006/ 010054 PCT/ US2 /024369 104N It a
I NYN N SotOONllL shhdndh® 33a H Q\~'(c HZC
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pecifically, i Scheme 10, conversion of the amino moiety of the piperazine

group of compound 33, to the corresponding N-carbamyl chloride, compound 33a,
proceeds by contact with an excess of phosgene in the presence of a suitable base
such as sodium bicarbonate to scavenge the acid generated during reaction. Upon
completion of the reaction, compound 33a can be recovered by conventional
methods such as neutralization, evaporation, extraction, precipitation,
chromatography, filtration, and the like or, alternatively and preferably is employed in
the next (illustrated in Scheme 11) without purification and/or isolation.

Alternatively, the amino moiety of the piperazine group of compound 33 can
be converted to the corresponding amide, compound 45, by reaction with at least an
equivalent and preferably an excess of 4-nitrobenzoyl chloride in the presence of a
base such as pyridine (which can also act as a solvent) to scavenge the acid
generated during reaction. The reaction preferably proceeds at a temperature of from
about 0 to about 22 °C for about 1 to about 24 hours. Upon completion of the
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and/or isolation.

Scheme 11 illustrates still a further route for derivatization to provide for
polymer substitution. [n this scheme, the carbamyl chloride moiety of the piperazine
group of compound 33a is employed as a complementary functional group to form a
carbamate or urea bond. For illustrative purposes only, the polymer employed is an
o,w-diol or diamine of a PEG and is represented by the formula
HQCH,CH,(OCH,CH,),QH where Q is NH or O.
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N'Kyo~ S H 49 Schenme 12 Specifically, in Schene 12,
an excess of isocyanate 47 (e.g., 2.5 to 10
equi val ents of isocyanate 47 per each HQ noiety) is
contacted with a suitable dihydrgxy- or diam no-PEG
conpound in a suitable inert d uént such as

di chl or onet hane t ol ueng feaction is preferably
mai ntai ned at a EZLpprat ﬁ@ f fromabout O to about
105C until substantjaf do

lLetion which typically
occurs within abo@él}ﬁ ‘qgﬁout 24 hours. Upon
conpl etion of the réact

td

ion, compd¥nd 49 is recovered
by conventional nethods |ncluding neutralization,
evapor at i on, extraction precipitation,

chr omat ogr bn, and the |ike or
al t er nat f'¥el cmf% CLE€%4=d in the next step"kh?hoq;

purification and/or |solation. When Qis xQI)
group, the resulting product contains r anate
functionality covalently|linking the PE up to the
VLA- 4 antagoni st through'a - C(O- |inkpn roup. Wen

Qis an amno group, the resulting pr(dﬁ_ﬂ contains a
urea functionality covalently l'i nki ng _Pe PEG group to

t he VLA-4 antagonlst t 0).6 nki ng group.
66 006/ 010054 HCT u%;\o’g(sfoé Q)_éonvent i onal

reno Of th Qﬁtyl car boxyl prot ecting group with
an excea@ Bf formc acid provides for a nono- PEG

conpoung of-Formula | of this invention.

Scheme 11

Specifically, in Scheme 11, an excess (e.g., 2.5 to 10 equivalents of carbamyl
chloride per each HQ moiety) of compound 33a, is contacted in an inert solvent such
as dichloromethane with a suitable dihydroxy- or diamino-PEG compound preferably
in the presence of a suitable base such as triethylamine and/or catalytic amounts of
4-N,N-dimethylaminopyridine (DMAP). The reaction proceeds until substantial
completion which typicdlly occurs within about 4 to about 48 hours. Upon completion
of the reaction, the compound 48 is recovered by conventional methods including
neutralization, evaporation, extraction, precipitation, chromatography, filtration, and
the like or, alternatively, is employed in the next step without purification and/or
isolation.

When Q is a hydroxyl group, the product contains a carbamate functionality
covalently linking the PEG group to the VLA-4 antagonist through a linker represented
by -C(O)-. When Q is an amino group, the product contains a urea functionality
covalently linking the PEG group to the VLA-4 antagonist through a linker represented
by -C(O)-Conventional removal of the -butyl carboxyl protecting group with an excess
of formic acid provides for a compound of this invention.
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The reactions depicted in Schenes 11 and 12 are
si mul taneously conducted at both ends of the pol yner
w@ t@e/odioner formati on) thereby providing a oneP@DUS2005/024369
synthesis of a hononeric dival ent or higher
mul tival ent conjugate. It is understood, however,
that these reactions can be conducted sequentially by

use OfScﬁgﬂg 85 llhgltgate%{e?é'r%‘clfherlngjté Q‘Fd rﬂtg{f‘zggtgn V\H plrovw(n hf

q*mer guRiifugeoresin @wwheﬁ@ the lsepyanete of bempaaint dinjd employed as

@é&ﬁﬁl&ﬁerﬂéw ARETRANGoRB & 4 &berbamaﬁg 6Y@BRb& O For illustrative
ound 47, U on cong j on, rot ecti ng group can

e

ERDIRY "hea PR EAPOEEL & ‘Wﬂ?' idiaqaipe ?fr?eP Sranddy
pearbeesraéd lyy the ebirdiile HETH,CHIRHIOH AW D i 8IH dr@. a
het er odi val ent structure. Still further,
heterotrival ent, heterotetraval ent and hi gher
het eronul tival ent structures canjbe prepared by use of
ort hogonal protectinng grag fon or nore of the
am ne functionalivijghol %lcase of* a diol, one of
t he hydroxyl groups(é f rotected while the other
under goes coupling t ef ther t hg, car banyl chloride of
conmpound 33a or the isocyanate of conpound 47. Upon
conpl etion, the protecting group can be renoved and
then reacted with either |the\samRooicwpreferably a
di fferent conpound A to provide for a heterodiwal ent
structure. Still further, heterotrivalent, o f<g X%Cy
heterot etraval ent and hijgher heteronul ti Q?&t°
structures can be preparéd by use of orthoggmal
protecting groups_on one or nore of the groxyl
functionalities. | he Schenes above, ?* € noieties
| oc d on o ghs\gﬁwmﬂemHaﬁ1 can be
enmpl® d [ manner’ descri bed aboV covalently
i nk Nm jer group to the nol ecule. For exanpl e,
an1ne§%ioc&t d on Ar', on®the heterocyclic amino acid
or on Are can be simlarly derivatized to provide for
PEG substitution. The am ne npieties can be included
in these substituents #emeig synthesis and

a I opr tected as necessar veI ,
apmpneg ?cgftbcﬁll’y@p%c‘ﬁe@gﬂgbaé’ Rl o) éﬁocy‘%&t A%xé t @y
@hwvmemtﬂ oBstryamtd 47, peredcic HRomietf) imcaritdctasl vgm(amutable
rawwoséﬁ%r ngﬁmnnbft%ééﬁnﬁﬁ%%ﬂ@'?ﬁjé QP ,ﬁ@tq.ﬁémshgﬁ\%ﬂ
reducti on of yano group provi
giblapmatanesr m%yyﬂﬁ)feé%gﬁ RrteErblyapaintgined pia tgrmperature
pr fBMh d{s@htt iontoldbSut 1054 @ﬂT: sdﬁt@tanﬁalé&ﬂplm vidfichl t§p.@etm taéauPsO
ur 0 substi
RiRR kbG8 sty 28 P, LR BBtiork Sre B cten ot §
frepovered hyabcprtvynta)nd nidlendls drestuidingtniepiealization| evapordtiora extraction,
R RRon/ BirHhaog a6y, AFURAPAT i 16 o HHERANKE, lsonibyBRin
dregiet eep wihout @f'fmpéﬁﬂd/msol@msg 300. Alter nat i vely,
COfTTTEWHeaU i¥ adydrokyhBlogp,3he fb&ulﬂnd}}’rddlda(&@ﬂé?ﬂié darbahatbe

d to tg rres t
FGTRBY shipen iR A7 e BB tgoDshamyan = -
C(O) I|nk|ng group. When Q is an amino group, the resulting product contains a
urea functionality covalently linking the PEG group to the VLA-4 antagonist through a
-C(0)- linking group.
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amnated with amonia in the presence of sodium

cyanobor ohydride to formthe correspondi ng am ne
worRioeyssti || further, 4-cyanoproline can be PeETUSEAS/024369

to provide for a substituted al kyl group of the

formul a - CH2ZNH2 whi ch can be derivatized through the

amne. Still further, the am ne noiety can be

' n co ; &fgn%rﬁgnél %rﬁovtahgf tt@’ FDL{l)}II Q&B&)&P&ue&}/ng &rgﬂ(’?%m%ra N e exXe S

aa.f f@rmm aqdjorewdeséyrammomaﬁﬁé compeind; 47, Af Bormufe ltOIﬁt_hls invention.
S C he ”ﬁ?lea@éb‘lf@ns &eB%teH%Q&He@ﬁé‘é 1@fanti e a?HEnﬂ@ltaWb& onducted

e PR r&%matlébEhfﬁgeqvﬁor%?pvlfqﬂégnqiq‘ic4
agyhthgsie bfd hahorh@icriviaeni dr highiet inoltivalent yorp@dayeret is understood,
tﬁﬁg?é%rt %Smlgs)e @Qg?uoﬁ?fanadg d%ﬁduo%a%éﬂu%rﬁaﬁhfb R&e o?Protec{mg

cases
m‘r@tﬂ!@r abI y term nating the polynmer noiety, can be

conveng ad chbe & disPRY, %étoﬁtheléﬁilﬁ&grom%g B0 BradtbElblthe
and reacted with

oSk oMo St B el OBed & dsoirau 2aqr e
Yédlogkhate bf coBipo@dA75 Jpos MomiplEidh), OE(pEhiRJtidg Yrdif can be removed
oridedfedt it ST R teBiiy i Gt Brtolte
dpog mxteropizyientatrugiure. SilHwiher. hetegydvalent, dateraietraypleatends s

q'fl HeP RBRtoRAItRAentdeaaGkb 8sh b@prblpa?’ed Bt dr oMRegonal protectmg
489 300, is co t he manner dgescrl

A5BHRS A PNG PH PP Ttﬂl?ra"f'ﬂ%wnﬁttﬂ“?'gﬁﬁondl ng carbamate, 51.
Pr ef enathecasd ofandicbmetof theThytioxyl Groapsicarsbecprbtected while the

SRR 0pe B3 o RENARRH KL BT T
tipreyenste @fsqgmuvwb‘lﬂm@n gomplgtions H@\m)tectm gEupgen b reynoved

| dhd PeeHEr8BctdBwitt EieNE EaY br frefefdblyQl@ifdrbdt cBRPolRI A to provide

rfgra 5(1: ﬁetgro\é\fvglgnt structure. Still further, heterotrivalent, heterotetravalent and
higher heteromultivalent structures can be prepared by use of orthogonal protecting
groups on one or more of the hydroxyl functionalities. ‘

In the Schemes above, amine moieties located on other portions of the
molecule can be employed in the manner described above to covalently link a
polymer group to the molecule. For example, amines located on Ar', on the
heterocyclic amino acid or on Ar? can be similarly derivatized to provide for PEG
substitution. The amine moieties can be included in these substituents during
synthesis and appropriately protected as necessary. Alternatively, amine precursors
can be employed. For example, as shown in Scheme 10, reduction of a nitro group
provides for the corresponding amine. Similarly, reduction of a cyano group provides
for a H,NCH,- group. Nitro and cyano substituted Ar' groups are provided in U.S.
Patent No. 6,489,300 as is an amino substituted Ar' group.

Further, the amino substitution can be incorporated into the heterocyclic
amino acid functionality and then derivatized to include a polymer moiety. For
example, the heterocyclic amino acid functionality can be 2-carboxylpiperazine
depicted in U.S. Patent No. 6,489,300. Alternatively, commercially available 3- or 4-
hydroxyproline can be oxidized to the corresponding ketone and then reductively
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phosgene to provide for the chlorocarbonyl oxy

derivative which reacts wwth an amne group of a
waoelc@aion®s£onpound to provide for the carbanat ePCHBSANF/024369
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Scheme 13

Specifically, an excess of compound 50, described in U.S. Patent No.
6,489,300, is contacted with in the manner described above to provide for the
corresponding carbamate, 51. Preferably, from about 2.5 to 10 equivalents of
compound 50 per each isocyanate moiety is employed. Deprotection, as described
above, then provides for the corresponding diacid (not éhown).

Alternatively, in Scheme 13, the hydroxyl functionality can be reacted with
phosgene to provide for the chlorocarbonyloxy derivative which reacts with an amine
group of a diamine compound to provide for the carbamate.
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Scheme 14

Specifically, in Scheme 14, known compound 52, described in U.S. Patent No.
6,489,300, is t-butyl protected under convention conditions to provide the cyaho
compound 53, which is hydrogenated under conventional conditions to provide the
aminomethyl compound 54. The aminomethyl group of compound 54 is available for
coupling of a polymer moiety thereto in one on any of the schemes illustrated above.

Scheme 15 below illustrates an alternative synthesis of 3-aminopyrrolidinyl
derivatives useful for coupling a polymer moiety thereto in any one of the schemes

illustrated above.
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I n subsequent steps w thout purification. Reaction of
58 with a saturated solution of excess sodium azide in
wOrMB6Aa10054 oom t enperature for 15 days affords POIpS200£024369

59. Conpound 59 is isolated by dilution of the
reaction mxture with water, followed by extraction
Wi th an organic solvent such as Et OAc. The product 59
may be purified by crystallization, flash

chr omat ogr aphy, or. nore gfeoably be used in
subsequent steps w7t hout\ purification. Conpound 59 is
treated with sodi um hydroxide, in a mxture of water
and net hanol, thus hydr ol yzixsxgh HeegRet hyl ester and
generating a carboxylic agi23eafsCiohPyridine i sol at ed by
acidification and extraction with an organic sol vent
such as EtOAc. The carbdfylic acid is treated with
L-tyrosine t-butyl ester FLEM%&FD-CIBU], EDAC, HOBt,
and Et 3N in DVF, ge¥erat{nQg“a di peptide, which is

i solated by dilution wt, ter and extraction with
an organi c solvent sudf as Et OAc. The dipeptide is
treated with Cl CONMe2, Egstys FDMAP i n DCM at
reflux for 24 hours, geneyafi'f§the carbamate, 60,
which is isolated by dilugion with Et OAc, sequentia
washing with weak aqueous acid and base, and then
evapor ation. Conpound 6Q-Vs.fPHerously purified by
flash chromat ograp$ty. Fiynally, conpound 61 is prepared
by shaking of a sol uti f 60 in nethanol, wth a
Pd/ C catal yst under an ‘at imsglagre of hydrogen. The
product, 61, is isolated |byirgrpxal eorc, kb, Rt al yst
by filtration and evapor at isonicoNdefvemareEt,hods f or
coupling of a conpound of ¥yfornula I| wth a polymer
(optionally bound to a a branched- \Qwhub nol ecul e)
are well known in the art. @ er [[pol’yners suitable
for conjugation tota conpodrd-of Pormula Ii include,
without limtation,) palyvlnyl pyrrolidone (PVP),

pol yacryl am de (P wISypolepdigret hyl acryl am de
(PDAAN) , p® yvi nyl_al coHol "(PVA), dextran, poly
(L-glutam c acin (PGA),iztyr%pe mal ei ¢ anhydri de

(SMA), pol y-N-(2-hydroxyp dby? met hacryl am de
(HPMA) , pol ydi vi nyl et her dride (D VEMA). By
way of exanple, PVP, PAAmM ) may be
functionalized by introduct} of jco- nononers during
radi cal polynerizaﬂfo P d dextran each contain
primary hydroxyl \TI%J S suitable for

conj ugat i ol N@thgds;fofis fiési s of these

bi opol yners and f@&r conjugating themto biol ogica
materials are wed'l known in the art (see, for

exanpl e, published U S IRh&ht 14pplication
20040043030; U.S. Patent 5,177,059; U.S. Patent

6, 716, 821; U. S. Patent 5,824,701, U S. Patent

6, 664, B3;conkénBondPaiethotis, soBerciali avaiabie da;4-hjdrogy Lakaline,

S Sl 80 B g B o Glov
TylevapgatiopQast the/ee eenesated methvi@sep bgir igg is treated with
P&EéMéﬂ&%@%&lridine for two days at room temperature, giving the product,

58. Compound 58 is isolated by neutralizing the pyridine using weak aqueous acid

and extracting the product with an organic solvent such as EtOAc. The product 58
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agent in the body.

Those of ordinary skill in the art will recognize that the foregoing list is merely
illustrative and that all polymer materials having the qualities described herein are
contemplated. The polymer need not have any particular molecular weight, but it is
preferred that the molecular weight be between about 100 and 100,000, preferably
from about 10,000 to 80,000; more preferably from about 20,000 to about 70,000. In
particular, sizes of 20,000 or more are most effective at preventing loss of the product
due to filtration in the kidneys.

By PEG derivative is meant a polyethylene glycol polymer in which one or both
of the terminal hydroxyl groups found in polyethylene glycol itself has been modified.
Examples of suitable modifications include replacing one or both hydroxy! group(s)
with alternative functional groups, which may be protected or unprotected, with low
molecular weight ligands, or with another macromolecule or polymer. Modification of
the terminal hydroxyl groups in the polyethylene glycol may be achieved by reacting
the polyethylene glycol with compounds comprising complementary reactive
functional groups, including functional groups which are able to undergo a reaction
with the hydroxyl groups in polyethylene glycol. The PEG derivatives of the
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I ngredi ent Wei ght % Active Ingredient 5 Lactose 95
The active ingredient is mxed wth the | actose and

w0 b@eirnoos4ure i s added to a dry powder inhal i nBCT/US2005/024369
appl i ance. Fornul ati on Exanple 4 Tabl ets, each
containing 30 ng of active ingredient, are prepared as
follows: Quantity Ingredient (ng/tablet) Active
I nar edi ent...30. 0 Starch .45. 0 M crocrystallj
B g erloh B St R prere caBERCTs B! FED)
1D4stednis ¢ayalently attaehed| therglatby@)lindoglgnenp.car boxynet hyl
starc . | ;
Toral [0 ot ARGRER) BRI Re theraHacki dortboons
c|thepreseat igventigdssed through a No. 20 mesh U.S. sieve
and m xed thoroughly. The solution of
pol yvi nyl pyrrolidone_is nmxed_w t the resultant
powder s, which are tﬁ%ﬁ“‘ﬂ‘%@%“e%"%'?#lsdgh a 16 nesh U S
si eve. r i i 0
60C anHth&;gg%@déP ﬁlrkgsacaoﬁ%gm PYEARES fofdelehifs At pratrel
sodi um car boxynet hyl starch, nagnesi um stearate, and
talc, previously passed thrquagttya No. 30 nesh U. S.
sieve, are %hen added to the( g&anullqiz whi ch, after
m xi nJ9YFL conpressed on a THSFRMStachi ne to yiel d
t abl efAstivedrgedignt ghi ng 120 r8§.0 Fornul ati on Exanple 5
Capsugfa%h each containing 40,58y of nedi canent are nade
as follows; 79 WO 2006/ 010054 PCT/ US2005/ 024369
Quant Megnasit gerraist (ng/ capsifl e) Active Ingredient
40.0 ng Starch 109.0 ng Magnesium stearate 1.0 ng
[ 'I;hg%bgveqr%redients are mixed and filled into hard gelatin capsules in 340

mg quantities.

Formulation Example 2

A tablet formula is prepared using the ingredients below:

Quantity
Ingredient (mg/tablet)
Active Ingredient 25.0
Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0

The components are blended and compressed to form tablets, each weighing
240 mg.
Formulation Example 3

A dry powder inhaler formulation is prepared containing the following

components:
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The active ingredient, starch and nagnesi um stearate
are bl ended, passed through a No. 20 nesh U.S. sieve,
wa@paeidosed i nto hard gelatin capsules in 150 P@I/US2005/024369
quantities. Formulation Exanple 6 Suppositories, each
containing 25 ng of active ingredient are nmade as
follows: Ingredient Anbunt Active Ingredient 25 ng
Saturated f .acid glycerides tp 2,000 ng The active
i ngredi ent %F‘%’?@ged t hrough a I\b\&elg?)t }rgresh U S. sieve
and suspendetiyeilngredient sat ur at ed fatty acid gl yceri des
previously pglidfd using the m niggm heat necessary.
The m xture is then poured into a suppository nold of
nomnal 2.0 g capacity and allowed to cool.
Formul ati on Exanpl e 7 Suspensions, each containing 50
ng of di cament .per 5 0. m dose are de as .fol | ows:
| ngre igna{:ﬂ:v ' ﬁ?'grﬁ,&c%x?/dew'ltqﬁtg?Z"’lﬂ:foéﬁ?n%g'%dmﬁﬂre '?3%4%5?13
glirpawder infalirgoapiplisnce.ar boxymet hyl cel | ul ose (11%
M crocrystalline cellulose (89% 50.0 ng Sucrose 1.75
g 80 WD 2006/ 010054 PCT/ US2005/ 024369 Sodi um benzoat e
10.0 my Fl avor and ChPepulgtion Examplefi ed water to 5.0
m  Th ive. ingredi ent, sucrose and xanthan gum gre
bl endddDepaS e PTRIIGH meSasivelb RIS v &rePeredrs ey
then m xed with a previously nade solution of the
m crocrystalline cellul ose and sc@&éﬁmgcar boxynet hyl
cellulose in water. The sodium benzoate, flavor, and
col or are dinBiedieat wi th some of t HEY(RRIY and added
W th stirriAgive Ingddidnei ent wat er 3090 .ﬁqgen added to

produce the_required volune. Formul ation Exanple 8
Quantity I%@chdi ent (ny/ capsul e;%'oamg
Microcrystalline cellulose 35.0 mg
Polyvinylpyrrolidone 4.0 mg

(as 10% solution in sterile water)
Sodium carboxymethyi starch 4.5 mg

Magnesium stearate 0.5 mg
Talc 1.0 mg
Total 120 mg

The active ingredient, starch and cellulose are passed through a No. 20 mesh

U.S. sieve and mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with
" the resultant powders, which are then passed through a 16 mesh U.S. sieve. The

granules so produced are dried at 50°C to 60°C and passed through a 16 mesh U.S.
sieve. The sodium carboxymethyl starch, magnesium stearate, and talc, previously
passed through a No. 30 mesh U.S. sieve, are then added to the granules which,
after mixing, are compressed on a tablet machine to yield tablets each weighing 120
mg.

Formulation Example 5

Capsules, each containing 40 mg of medicament are made as follows:
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Active Ingredient 15.0 ng Starch 407.0 ng Magnesi um
stearate 3.0 ng Total 425.0 ng The active ingredient,
w@r@eomosand magnesi um stearate are bl ended, prCEHEN2005/024369
through a No. 20 nesh U S. sieve, and filled into hard
gelatin capsules in 425.0 ng quantities. Fornulation
Exanpl e 9 A subcutaneous fornul ati on may be prepared
as follows: Ingredient Quantity Active Ingredient 50
ng. L ng Phosphate buffered saline 1.0 m Fornul ati on
Exanpl e 10 A topical fornul ati onQuaptithe prepared as
fol | ows: Im§kgghpnt Quantity Aczh Rapdfyedi ent 1-10
g 81 WO 203? 010054 PCT/ US2005/ 024369 ~ Emul si fyi ng Wax
30 g Liqui PP HOr89P50 g white $80tMParaffin to 100
g The whitestamht paraffin is heatadogmig! nolten. The
[iquid par ' | si fying are incorporated
and stirregﬁéﬂF?@ng¥%%%#ved. The ﬁgﬁP%e ingredient is
added and stdt@lring is continued udb®.Pméi spersed. The
m xture is then cooled until solid. Fornulation
Exanpl.e 11 An intravenous formul ation may be prepared
26 1 olTPBAES MO TS RARRINes M A Er e HierrBan s
2b0ughga Ns20onesh K8l sieve, ADflled infnicdrt gelatpr adbeuleeid 150 mg
Q@gmHkgtion enpl oyed in the nethods of the present
invention enploys transdermal delivery devices
("patches"). Such transdernmal patches may be used to
provi de continuous OfosluiiffIMEMPISei Nfusion of the
conmpounds of the present invention in controlled
anouniSsppobhieries persh lcoitthining 28 Meh af Setivedigrédien SEaha® as
Rﬁk es for the delivery of pharmaceutical agents is
we known in the art. See, e.g., U S. Patent
5,023, 252, issued June 11, 1991, herein incorporated

by referenggegigich patches may bggfpgpstructed for
conti nuous, pulsatile, or on denmand

Active Ingredient 25 mg
Saturated fatty acid glycerides to 2,000 mg
The active ingredient is passed through a No. 60 mesh U.S. sieve and
suspended in the saturated fatty acid glycerides pre\}iously melted using the minimum
heat necessary. The mixture is then poured into a suppository mold of nominal 2.0 g
capacity and allowed to cool.

Formulation Example 7

Suspensions, each containing 50 mg of medicament per 5.0 ml dose are
made as follows:

Ingredient Amount
Active Ingredient 50.0 mg
Xanthan gum 4.0 mg

Sodium carboxymethyl cellulose

(11%)

Microcrystalline cellulose (89%) 50.0 mg
Sucrose 1.75¢
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delivery of pharnaceutical agents. Frequently, it wll

be desirable or necessary to introduce the
w@ba@eameut i cal conposition to the brain, eitPer/US2005024369

directly or indirectly. Direct techniques usually

i nvol ve placenent of a drug delivery catheter into

the host's ventricular systemto bypass the

bl ood- brai n_b e such inplantabl e delivery

syst em used°f ? bﬁg:?wansport of 1@% dl'bgi cal factors

to speci fi cFlavmtotColal regi ons of qvne body is

descri bed i ent 5,011, 4% ich is herein

|ncorporategmt%§pgfggtnce Ind|recﬁ)%2chn|ques whi ch

are generally preferred, usually involve formulating

t he campesivelifyisdiér, SERYE B&d )'@ahlthaﬂfgu& ér@bl@ﬁ&éd%éé%@d fough

th hili

{8 SONRHE) & S A e Bined it §RPRuxLEds pelytion of the
avihiogwyeidllindecaliuigbe dndospidiungecanhoxymeibyliogtiiaseyn watar. bibwydodium
sﬁtlzlnfz@ét&ﬂamdarﬁrc'oréﬁé% oﬁa&a@.tﬂgméftn%ﬁéé% dpéadtn,@ gﬁgﬁﬁng.

render the dr nor e sol ubl e and anena
t$‘5@%’1§‘6¥"?"§f 536*?’?"6?@[3%%@ Rrofsice E’ledﬁ%l-l"l?ﬁ' dPHMBarri er.

Al ternatively, the delivery of hydrophilic drugs may
be enhanced by intra-arterial infusion of hypertonic
sol utions which can transiently open the bl ood-brain
barrier. 82 WO 2006/ 010054 PCT/ US2005/ 024369 O her

sui table formul ation ﬁg#? present invention
can be found in Ren1ﬁg?gﬂas P ggﬁ%ggutlcal Sci ences,
Mace Publ i shi ng Conpany, Phlladelmmbmn PA 17t h ed.

(1985). As noted above, the conmpo ri bed herein
are suitabl'@9 ?gF "yse in varlet§“%§ S del i very
syst ens deshdtivbgregizot e. Additionabmyngln order to

enhance th§g,jR vivo serum hal f-1igf t he
adm ni stered conpound, the conpounds né@ be
encapsul at SagneRMFRAAE i nto t he3i0UAgn of |iposones,
prepared ast@alcol | oid, or other aqpfngapti ona

techni ques nay be enpl oyed which provi de an extended
serumhal f-1ife of the conpounds. A variety of

met hodse active ingsedienk Istardho Bnpmegraasiungstéarpte sonksndedspassed

: 0
A58 260 20Jnef g, B gy buidtn GBHARLn MR8 mo
ﬁWé@FB&rated her ei n by reference. Wility The
conjugates of this invention are al phad4 betal (VLA-4)

t ists. S h t | t tial
T inty for al phad BUPWRIREGINES maid ng t hem m xed
i DI 955 faoBl RARaloR 8 brepHh &BICHRAC e provi de

enhance VI VO enti o npared to the
non- conj ugdt@@die®npounds. The |ﬂpﬁ@@@®/retent|on of

t he conjugﬂmaamb@hbntthe body reggh@san | oner
required d es off% [ inturn results
in fewer sﬂ%@g%'ﬁ*eel@l red i "?egduced?% Wel i hood of
toxicity. In addition, the drug formulation may be
adm nistered |l ess frequently to the patient while
achi eving a
Formulation Example 10
A topical formulation may be prepared as follows:
Ingredient Quantity
Active Ingredient 1-10g
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simlar or inproved therapeutic effect. The conjugates
of this invention have inproved inhibition, in vivo,
wokocadh®si on of | eukocytes to endot helial cel PET/US2005/024369
medi ated by inhibition of al pha4 betal or al pha4
beta7 binding to cellular receptors such as VCAM 1,
fibronectin and MadCAM Preferably, the conjugates of
this invent used, e.g., JhQy infusion, or by
subcutaneou%apn%ﬁgppgﬁ or oral ad&?ﬁlstratlon for the
t r eat nent oﬂqwdgeaﬁms medi at ed byOa@ pha4 betal and/ or
al pha4d bet afn@k soft Pa@fiier al terms, hgpgocyte adhesi on.
The conjugates of the invention can be used to treat
a variety of inflammatory brain disorders, especially
cent r ahe DAY 86fSpXTHh BMedicd Qntd @fokten. rrrrvmlq@ia pIaFHi’fn and

unileukoc te. ad [es
R oNGe MR =S P BT SR pll B0 e St Rerrdlent s
tdvded amj stgrirtods corftinudvbuntindispersedn Toamidhge isstbeh ¢amied untilgolid.
the treatnment of experinental autoi mune
encephal onyelitis (EAE), nultiple sclerosis (M),
meningitis, and encdiaulation Exameglectinj ugat es of t he
i nvent,i Q otre i sorders and
d|seaf@éqﬁungﬁf?WE@U@’ﬁﬁhgﬁgepﬂegﬁﬁg¥°%?gan syst ens,
i . e., wherelngiedeae damage 83 QWANAH06/ 010054
PCT/ USZOOS/Q&Q%ﬁ%red@n@ OCCUr S,24i A, @n adhesi on
mechani smresulting 1n mgration of activation of
Ieukocytes'SER@ﬁﬁW@§ of such di®d8ses in mammual i an
patients are |nflannatory di seases such as ast hns,
Al zhei eros enenti a,
G abeBEM e REE Ry Bl HIER e Bbers o e Besey
iimfehtomentmoys tlaoswermalidethasedevices Cpaichas)). Suctetraitsdereal
Gfldnbd ﬁna?BQ uge"qu Bro%.dg'caﬁmaaas orﬁﬂemh&sqmag.ww the S

tissue ransp | ant at1 on rej ection, tunor netast aSIS
SOMBRETS Zh 1S FYaReRt oNeim B CORTOMEA RSN pHe Gopsiruction and use

rtramddbingal patbw for tele B Embytof §hardﬂ§é€ul’|@eﬂ bgentmé@\reﬂkﬁ’évm in the

i scheni a a 0C t un
SRR En bAFeTs PP aSHie 40 | T B8Py pgPbordted by
defstawessSuczbwaﬂmgmay Bt conistradiérkior cintimasie, mdsatiiet oramsiemand
il a,b,%c%utggﬁa%gmgm ng conjugates of the

|nvent|on i nc e erythema nodosum allergic
conj ufEaApetlY; '§W"'851‘3F%rahl&ﬂ’ neGegsary{pdpifqdyce thg|phaimgceutical

rcbmbbsllllio‘:‘n to &iéktyélﬁ)sdltﬁg @’e&w@y Inifré . Dﬁ&i‘l te@ﬁmé}us%rdshéllytidvﬁlve
sculltls,

S5 E ekl 8 00iS el ey FartP S B ot el B s PLvto bypass the
Moym bariier, Orgésupminpntebiet dediveryéygtenr Used for the transport of

AYHaPEBLRSD Spedila Bét‘bhﬁ‘ba‘ égBﬁé’éfqpeSﬂ)&d'y is described.in U.S.
r\%/?r‘rphOCWO eni a, ora rteritis peri car |t|S

tohrai t W'@@h'@é@ﬁ'r\ﬁﬁcoﬁr&ﬁ"?d pufefaiersee: pol yarteritis

Nodos thdiréut mﬂhmqu@d {vhi¢h bie g‘éMéldﬂMfEﬁrredﬂuls@élQanolve formulatlng :
I?; er e0s. { r auss

orqip@s%%rg 0 Rr Cotvldeiélr gd lfgn%tﬁgtﬁ)oraﬁétgg ggnversmn of?%drophlllc '
liyyss irde figid-solvble yrugpnkatendiafian is gensnallymickievrst thrwagh blocking of

WRPRfdkdx, Soaraonaeg@rsﬂet Arid pr.méal éntnhé groftpd ;S’HeEQHt' BR teQFh ne

fail'ure, prinmary [1rary cir OSIS aut ol nmune
é?ﬂdggthp @r%ﬁg?ﬁa apld @ﬁlp@ﬁ apd ﬁl@g@qbgq ta r’ﬁrpnsportatlon across the

blood-brain barrier. Alternatively, the delivery of hydrophilic drugs may be enhanced
by intra-arterial infusion of hypertonic solutions which can transiently open the
blood-brain barrier.
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hepatitis and thyroiditis. The invention also provides
nmet hods for treating a di sease state caused or
wezxaestat ed at |l east in part by al pha 4 PCT/US2005/024369

i ntegrin-nedi ated | ekocyte binding in a patient,

whi ch net hods conprise co-adm nistration of an

ef fective anount of a conjugate of the invention,

e.g., a conjugate of Formula I, and an effective

anount of a separate conpound which is an a4l 7

i nhi biGtfear suitekle fermuiaiiannior vsetin e rreaenbiavention carcbediatnd in

%érﬂirﬂété“‘@ﬁh’a‘-‘rhﬁcélﬁmaﬂ%@i@ﬁé@s' ﬂhé&Puﬂf%nngﬁé@rﬁﬂn@ Phlladelphla PA,
m nj zt ration of the conjugate of t I nvent i on

a ohni nstration of the a4l 31 i'nhibitor by

M nut As noted Abonesthe céinbemdauesmbyd hérbia a%{uﬁabls |Fdrb|lsé Pra
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ence haIP eltls in mce, rats urnea pigs
PR fnﬁ@'%@ﬂ 2450 SIBYST Hhie hiowle Py Hpgisterum halrife
oeyne rcdmptbundp OR varety ofiThetiddsrise a\}mém@mtepamhda@wimes as

B&?l&] ?86‘39&& &Ca‘i | Y8, pSER l\fo%r ﬁ%ggﬁs e?ﬂgb?'}%{g ases

erre ohn' s di Séase itis.
e%ng egthsd adbishiissinentiparatied pereni by refecsheoni ¢
ul ceroconstrictive inflammatory di sease characteri zed
géﬁfharply delimted 84 WO 2006/ 010054
US2005/ 024369 and typically transnura
I nvol Viesemjugefes af thisliaeetiah 20é alphss !b)e!w\ﬂVLA(Vaj antdyonidts. Some

t of
ngﬂg\éeg%?%a%ﬁac’ % rpél mpélyhehebae%?l lg?ﬂrlnsn%laépg{ﬁgﬂrﬂlged
inhipiors ehgiphad integisl. ik congates efavidhenheinceskis siverpaention as
6&%@6&! 1 thé ﬁ&ﬁéo‘hjugbié@ cblﬂbéﬂnﬁﬁl Thd iﬁ%\@@ Kt HtioR Of RB-

UI cer 0 response |imted
B ik 8 ot BaE P A dostsss GE BB Arug, which in trn
tgsnmo@neesldanﬂemmm@wkaheod oTHERRItP.UR dBitibre $heDdifg

ﬂ)frrp!.ngtf An OJ%IR%\EE Keg% ?r%@?e%tl?{eq%gg tlenp \A%llrﬁé?@%\?ré&r $ zed

I nj ury ease C
Ey‘"?rrﬂfﬂ@ﬁgwthﬁgwgﬁif@hess of the tracheobronchi al

tree Trﬂe dbﬂ[ub@tg§ oﬁthllsrﬁ%htldﬁ%%ﬁrnp%\)eﬂ%hﬂﬁ’tfoﬁ’ﬁ)‘%%l of aiihesmn

t The
SRBECHE to3BeSherkl St BREPTH D daptora’ =Inind BrRLEr Hphad
betaTrbindihg tomtldar ramiors:aldh&sl\mﬂwdl fibgpniBE it Aial MERICAM.

[ [ ctic.factors
PRIAAPINI i BREs B iBNon can nE ISR B bl i<y Bl
$L&>@wenemﬁeme¢ége or aspl A iR afiers tfqntr@ tregtmerit obdisgasep etigted
Wﬁbmmeltdﬁan@%dal ﬁéﬁﬁ&&f‘ér' iﬁageMQthQm%aléﬁ@ocyﬂe%fdné’émtﬂ%y

%ﬂ L A& 0se erog d ase of afteries
fquiugates of thg inyegtion cap ?Fﬁe tﬁé’ref‘taa ‘éﬁ'i'&ty of inflappyatomiiaip s ¢
Hliswilem, esphdallyicherab neryousapstemitdisoedersin imhichaick f ocal

&&%%ﬁu%&n#@y@tmeSl&m%E%{TﬁR@ggm made%m&log O othgrlw‘ljseand

coverin
healthy brain tlssue Thus, the conjugates of the mventlon can be used for, e.g., the

treatment of experimental autoimmune encephalomyelitis (EAE), multiple sclerosis
(MS), meningitis, and encephalitis.

The conjugates of the invention can also be used to treat disorders and
diseases due to tissue damage in other organ systems, i.e., where tissue damage
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arterial blood flow and weaken affected arteries.

Myocardi al and cerebral infarcts are a mmjor
waeoeomwspywence of this di sease. Macrophages and PCT/US2005/024369

| eukocytes are recruited to atheromas and contribute

to inflammatory injury. Rheumatoid arthritis is a

chronic, relapsing inflamatory di sease that primarily

ts
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especi ally severe probl em when i mmune tissue is being
transpl anted, such as in bone marrow transpl antati on;
wheaocloe®ss severe GVHD has al so been reported i PCDUREIN5/024369

cases as well, including heart and liver transplants.
The therapeutic agents of the present invention are
used, inter alia, to block activation of the donor
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When allogeneic cells or organs are transplanted into a host (i.e., the donor and
donee are different individuals from the same species), the host immune system is
likely to mount an immune response to foreign antigens in the transplant (host-
versus-graft disease) leading to destruction of the transplanted tissue. CD8" cells,
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bei ng adm ni stered, the purpose of the adm nistration,

such as prophylaxis or therapy, the state of the
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In therapeutic applications, conpositions are

adm nistered to a patient already suffering froma
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A number of such protein stability assays have been described (see, e.g., Verhoef et
al., Eur. J. Drug Metab. Pharmacokinet., 1990, 15(2):83-93).

A further use of the conjugates of this invention is in treating multiple
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I mproper nyelin formation, e.g., dysnyelination. The

conposi tions, conjugates and cocktails discl osed
wheooeiomoas e  contenpl ated for use in treating PCT/US2005/024369
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Inflammatory diseases that are included for treatment by the compositions,
conjugates and methods disclosed herein include generally conditions relating to
demyelination. Histologically, myelin abnormalities are either demyelinating or
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The cause of M5 is yet to be determined. M5 is
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PKU is an inherited error of metabolism caused by a deficiency in the enzyme

phenylalanine hydroxylase. Loss of this enzyme results in mental retardation, organ
damage, unusual posture and can, in cases of maternal PKU, severely compromise
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disease, the body is not able to properly produce this enzyme and the fat cannot be
broken down. Like Tay-Sachs disease, Gaucher’s disease is considerably more
common in the descendants of Jewish people from Eastern Europe (Ashkenazi),
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variable rate of progression. Diagnosis is established from enzyme assay
(galactosylceramidase deficiency). There are several natural animal models (mouse,
dog, monkey). Krabbe's disease, like all leukodystrophies, has no known cures or
effective treatments. One embodiment of the instant invention is to use the
compositions and conjugates disclosed herein to treat or ameliorate Krabbe's disease
and other leukodystrophies.

Leukodystrophies are a group of genetically determined progressive disorders
that affect the brain, spinal cord and peripheral nerves. They include
adrenoleukodystrophy (ALD), adrenomyeloneuropathy (AMN), Aicardi-Goutiers
syndrome, Alexander’s disease, CACH (i.e., childhood ataxia with central nervous
system hypomyelination or vanishing white matter disease), CADASIL (i.e., cerebral
autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy),
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Radiation also can induce demyelination. Central nervous system (CNS)
toxicity due to radiation is believed to be cause by (1) damage to vessel structures,
(2) deletion of oligodendrocyte-2 astrocyte progenitors and mature oligodendrocytes,
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neuropathy, congenital neuropathy caused by hypomyelination, hypomyelination
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tataxét, bgirwaes, aed derrer@aairsthe hdwtfdrn) symptbiderwhich begin after age
16, may include impaired concentration, depression, psychiatric disturbances, ataxia,
tremor, and dementia. Seizures may occur in the adult form, but are less common
than in the other forms. In all three forms mental deterioration is usually the first sign.

Peliszaeus-Merzbacher disease (also known as perinatal sudanophilic
leukodystrophy) is an X-linked genetic disorder that causes an abnormality of a
proteolipid protein. The abnormality results in an infant's death typically before the
age of one year. There are no known treatments or cures for the disease.

Refsum disease (also referred to as phytanic acid oxidase deficiency,
heredopathia atactica polyneuritiformis or hereditary motor and sensory neuropathy
IV, HMSN V) is caused by mutations in the gene, which encodes phytanoyl-CoA
hydroxylase (PAHX or PHYH). The major clinical features are retinitis pigmentosa,
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HPLC = Hi gh performance (or pressure) liquid
chromat ography kg = kilogram kDa = kilodalton L =

wQien1000 = nultiplet M=, Mlar ng = ml|iBCHIS2005/024369
= Mnute nL =mlliliter nm=mllinmeter mm=
m | linolar rmol =mlliml s = Singlet sat. =

saturated 't Tripl et TFA = trifluoroacetic acid TLC
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M,tﬁ%&?g,(ltaﬁgagﬁghms signal can vary depending on the

sl ze lety. Presence of the conjugated
VLA- 4 Prlalmf@@@dwcmdItleawndu@%%retr@@n&tnaeaslerrdlssh%;e (GSDNMVR

smem&f@@t-@skoggmeam@) f&;m.en fdtamamn@%eqaé@m RBfYMYEShe
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Hmemreﬂ@% peteit GIRPPEECH resdiin gn anylopREHoPgRiigathes :
FoRpFisdd iNB ,r{sg}(,grqumghase HPLC was performed using a

varl a%al:a glgease and other types of sialurias are diseases involving problems
with sialic acid storage. They are autosomal recessive neurodegenerative disorders
that may present as a severe infantile form (i.e., ISSD) or as a slowly progressive
adult form that is prevalent in Finland (i.e., Salla disease). The main symptoms are
hypotonia, cerebellar ataxia and mental retardation. These conditions and diseases
are also contemplated for palliative or ameliorating treatments.

Other conditions that result in demyelination include post-infectious
encephalitis (also known as acute disseminated encephalomyelitis, ADEM),
meningitis and injuries to the spinal cord. The compositions and conjugates
disclosed herein are also contemplated for use in treating these other demyelinating
conditions.

The following synthetic and biological examples are offered to illustrate this
invention and are not to be construed in any way as limiting the scope of this
invention. Unless otherwise stated, all temperatures are in degrees Celsius.

EXAMPLES
In the examples below, the following abbreviations have the following meanings.

If an abbreviation is not defined, it has its generally accepted meaning.

ACN = acetonitrile

bs = broad singlet

d = Doublet

dd = doublet of doublets
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(Model SD-1) nodule with a Varian UV detector set at
210 nm Method A: Sanples of PEG products and PEG
waeompngases were purified using reverse phase PPL/ISIINS/624369
VWdac C18, 300 A pore size colum (250 mmx 21.2 mm),
typically using a gradient of 35-50%ACN + 0.1 % TFA
in 100 mn at 20 nL/mn. Method B: Sanples of PEG
pro ts and conjugate re purified using reverse
phag%éjﬁHPLC on a Wyda "%?’g?“'"%oo A pore size col um
(250 mMmmx 50 M) = tyfSramm$ |y using a gradient of 35-50%
ACN, addRr 1 % TFAZI Nn ].@grm' nat 60 nL/mn. Method C
The purity of PEG products and conj ugates was
conHB\*(ﬁed via ré&ver siohnedeenansa (efrresarreHiovd usi ng an
Agilent Seri-es 1100 naiatogmdpyly system equipped with a
Waters Synmmetry 300 Q ore size, 3.5t C18 colum (150
m 4.6 ), using PY5%di ent of 40-50% ACN W 0.1 %
TFARa a flow rare okilobaBoml/ min. and coupled to an
Agi | ent 1100 var Labl ggsvavel ength detector set at 210
nm and a Sedex 75 evaﬁ)_orative i ght scattering
det®ctor (40C, gdi n=5V1BlEE Reagents: PEG starting
matgri al s were aequi methrt hr ough NOF Cor porati on
(Yebhi su Garden PlLace Tpwer, 20-3 Ebisu 4-chone,
Shi%‘ﬂya-ku, Tokyo 1%@8%9) or Nektar Therapeutics
(15@inl ndustri al RoadMir@#h Carl os, CA 94070) as
fol Jlpws: 30 kDa PEG dijmmdne (NOF Cat. Sunbri ght
DE- 300PA); 5 kDa Boc- NH PEG NHS ester (Nektar Cat.
ANEBBH02) : 20 kDA t efV4MeiRi ne (NOF Cat. Sunbright PTE-
200mKY) ; 40 kDa 4=ar mitifolad cohol (NOF Cat. Sunbri ght
PTE: ﬁ‘%pOO); 40 kDa Bh"f\ﬁnml PEG al cohol (NOF Cat.
sunBritght GL- 400). EXanmple 1 NO2 NO2 NH2 H2N COOH
Cbz$#IN COO-t Bu CbzHN 8odlet Bu Sodi um hydroxi de (10 g,
0.29;4M is dissokvedgipiter (300 nl). To this
solution 4-nitrophenylalanine (50.3 g, 0.22 m is
added and stirred untl®econplete dissolution. To the
resuAi ng sol utien tb#lucodietienciar bonate (28.8 g, 0.26
m Ls.added and_stipre ion,. is cooled in an
icehg%?rﬂt%to +8C, _Bengh)'ﬂ 'g%%%ﬁ%{g‘%ﬁ%é’% (44.7 g, 0.26
m T$ added drop®i seTe# h vi gorous stirring,
mai pt ai ni ng i ntecnal figsperature in +6 to +9C range.
The m xture is stirred at +6C for additional | hr,
tratferred to the MTHPY@N2006/ 010054
PCTidS2005/ 024368 s eymdradranigrometsnel and washed with
ether (2 x 150 m ). Agueous phase is placed in a
| arge Erl enneyer fl ask §2L) and is cautiously
aci di GeperahMethods! Protap. ('H@Indcarbpp 2C)amidlearinagnetic egonance
Vé"p&&rae(NWIbﬁo)l wafESHifed hing ag@%mm 2000 Bpﬁruﬁé}‘éﬁé‘zﬂé‘éﬁ@” racts

are washed wth water an ried wt . e
%Pﬂﬂ”&tﬁri sTheipresepesPf ficcPaivethyiense alver) 4pdr)areians sa8diedue
Idetected by a large, broad singlet at 3.6 ppm. The integration of this signal can vary
depending on the size of the PEG moiety. Presence of the conjugated VLA-4
antagonist can also be detected in the *H NMR spectra of conjugates. Thin layer
chromatography was performed on pre-coated sheets of silica 60 Fas4 (EMD 15341-1)
or pre-coated MKC18F silica 60 A (Whatman 4803-110). Mass spectrometry was
performed on an Agilent mass spectrometer (LC/MSD VL) in positive ion single quad
mode.
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di ssolved in ethyl acetate (150 m) and diluted with

hexane (500 m ). Crystalline material is filtered off
wa@paenicsed with cold solvent, air dried to giRET/Ch2028024369

ni trophenyl al anine, 75 g (99.5%yvyield). "H NWR

DMSO-d6, (6): 12.85 (bs, 1 H, 8.12 (d, 2H, J=9Hz),

7.52 (d, 2H, J=9Hz), 7.30 (m 5H), 4.95 (s 2H), 4.28
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Mt gHipg Mt 35 (it aile (VDo Shefighe e
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ethanol (500 nl) and platinum oxide catalyst (1.5 g)
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t enper BOuntil further hydrod®¥ha adsorption ceased
(3 hr he catalyst is filt g off and the filtrg
S vapor y , fth&"residue 1S ta

QP pgtate (200 m ). 3 ‘%Cf gred through,pl ug

silica gel (2x2 in) using et Acet at e- hexané 'm xt U
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add he“cr I ne oduct
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\¥asaiafn. 9d %5431&@?3515%% QAR 8arb6nat@é%8 gl -2, is added

CDglgtlr(qﬂi su)glp_?ns ionds CP0|_q£I)m a |cgg lgm S-q C@enzgl cﬂ?r?farmgﬁ_‘M 79,
I8 ) ibtadideddrdbvideithlviddrous3tibiflg (intairinly intétnQ fergperature in

+6° to +9°C range. The mixture is stirred at +6°C for additional 1 hr, transferred to the
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2H, J=5.4Hz), 1.42 (s, 9H). 13C-NWR, CDClI 3, (S):

170.6, 145.1, 136.3, 130.2, 128.3, 127.9, 125.6,
wQa1®6010084. 9, 66.6, 55.2, 37.4, 27.8 M5 (n z): PGPBSH05/024369

[ Mr23]. Exanple 2 N/ N NOp N NHa NH2 NH NH N, N \ |

\''\ 3\ 1 0 CbzHN COQ-Bu CbhzHN coot-Bu CbzHN coot-Bu

CbzHN COQx - Bu The product of Exanple 1,
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ThiE ﬁm fﬂfbbed&lﬂ@ugf{ﬂllﬂ} SFI3INGA §f l(@ée2£4‘la|ﬁ)3hﬁ§:slllcfa]4$ 355&@)\Nlﬂ‘\@ﬁ
stirre
AR AR L e T Lo L M PERRe Mgt Bl erciBESTo

ayledulpt pratected dmicplchylatanine 262 VIAG BOWI67 D (B3Flafter two steps).

CRRRZE02, 981915 o SPL o v00 (e sty 2
4957 @1,1Y), 3alema ), (1 40 s, r9H) HRMER, COCRAGII16H 7 hihan 4. 50

M ot h4d.o *%%8'2”25819 125 2“'{52%% 344 4 7819 Bels, 549, ?h‘érfl Y35 g

further dil acet at e/ exane

m3>& MeMBot3A M+3AH was | eft standing in refrigerator
for 3 Fh&tect&u ysitadbhdryRiannk (T8, \vemsan)is bikeded ivéthand! (5096

V\gnd pla%num oxide catalyst (1.5 g) is added. The resulting solution is vigorously
stirred in hydrogen atmosphere (50-60 psi) at ambient temperature until further
hydrogen adsorption ceased (3 hr). The catalyst is filtered off and the filtrate is
evaporated to dryness, the residue is taken up in ethyl acetate (200 ml) and filtered
through plug of silica gel (2x2 in) using ethyl acetate-hexane mixture (3:2, 2L.) to rinse
silica. The filtrate is concentrated to approx. 200 ml and hexane (500 ml) is added.
The crystalline product is filtered off, rinsed with cold solvent and air-dried. Yield ~ 56
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solvent and air-dried to give product, 23 g, 94%
"HNWR, CDCI3, (S): 7.81 (dd, 1 H, J1=1.5Hz,
wd2e04/0812) , 7.33 (bs, 5H), 7.17 (d, 2H, J=8.4HQT/U32003024369
(d, 2H, J=8.4Hz), 6.96 (dd, 1 H J 1=1.5Hz,
J2=7.5Hz), 6.75 (dd, 1 H J 1=5.0OHz, J2=7.7Hz), 6.22
(s, 1 H, 531 (m 1H, 509 (bs, 2H, 4.50 (m 1

ALl (bs m. 2H)., 1. 43 9H) .
o BT HNBRC BE )y 758 o, B, B s 2H g o) ks ey on
128.182), 536 (3, 1H)3018(d, 28%=2,1HER8.46,(m, 123339 (B2 ZHP 2.97 (s,

GHh 975 4007 2 ot R OCl i 0. Tas T 15Pi, S 2 i

al27 901848, dnﬁlé §119D 66.6, 55.948Y . 41?7%45 Gmls)p@ﬁd‘ekﬂ/lﬂm]

di chl oronet hane (200 m) and CDI (12 g, 0.074 m 1.8
eq) was added. Resulted m xture was stirred at

demelet2 t enperature for 20 hr. Reaction nmixture was
washed with sat. aqg. bicarbonate (2 x 100 m), brine
(1 x 100 M) and dried with sodiumsulfate. Solids

were filtered off and fij I\trate evapor te to dryness.,/ N
Resi due was di ssol ved i'hvétiyl acet at' , 300 rr1)

and se Nigrystal | i ystalline rerct was
filter ff—Tinsed t cofd—et acetateand
air-dried to give .99, 81 %of fthe i mdazol on

1dd= 0otBDCI 3, cofi®) ~cdddeub3 (S ,codinA)GooBu06 ( dgbzHN poot -Bu

J=3Hz), 7.66 (d, 2H, J=9Hz), 7.32 (m 8H), 7.05 (m 1
H, 536 (m 1 H), 513 (s, 2H, 4.59 (m 1 H), 3.17
(m 2H), 1.45 (s, 9H). 13C- NMR, CDCI 3, (5): 170.4,
155. 6,Tha Brbdget of Bgangple 1 /Mtampinopi@gyl2laning%2®g, 0105#. e) was

]d?&olg'ed mje?t%ngléZéO?l%and grga':{e@wnﬁllagm $ basBS(Z‘?’ﬂ diép rQ; 3eq)and

@g@lozo-[Smﬂﬂpyrldymm 9. 3[gM)_,§§In 1%% mgedﬁpluthn \bels ﬁ& 6]jer
Qittdyehidin{dbpiterd andihendd oirefluxddr 264 me. Lo analysit iralicafedangdeaceof

(il aftiop B cF inrBRed afyfle DG, 4] lbonef LB B AR ARG Mine

t(hd g1033 v waosided @%WﬂmUSMd@'/eQOSG@ hraQepatip ﬁ“)@#re
NRtbbbiel ER&%@E%QQ GAnBssTResidue \ﬁgs dﬁ@fvéd in H6)1 H&M (600

m xture was stirred under nitro omte eratu%
dleandRRigined sphidiop WaR PRRIe T veaded wa%OO Ebllestt Faied
\(mczuozcmrrﬁt) ,bhke (1eciodud) svasdried kéth sorpum summﬁoMMranmred
e g AR RS D oP P dF BRI bpeRiorgauss
|qq>ntaaw¢ed itheexeeas bé chiwpentrpwrldelnwre mrp@u:t s pwifigdhy flash
Ch m&%@%‘iﬁtagé 1@.08@5%3éiutlﬁ§®ﬁ@étgﬂ aEélat\é'h@kéjwe‘éBa?g

(1009 ‘of the | e conpound as a Fﬁi
Ongtgre( g%cm’@qp@g'g@p?}lre qﬁ\ge.rgézgm |(1 ?B l evapora give

dREIred), viecdhis b8 PB4, *H-NMR) CDSI,, 156 76.70 &5 1K) 8.42kM, 219,
(7”?377«1 230 6, '75&(109, Ssefy. 295 (0,24, 5zt ol 1y, 490 (nOfh),
5.13 (d, 2H, J=3Hz), 4.57 (m, 1H), 3.11 (m, 2H), 1.45 (s, 9H). "®C-NMR, CDCl;, (3):
170.4, 155.5, 155.1, 150.0, 136.7, 136.3, 135.4, 132.4, 129.9, 128.5, 128.3, 128.0,
127.9, 122.2,113.7, 82.2, 66.7, 55.1, 37.7, 27.8, 20.9. MS (m/z): 493.1 [M+1], 515.1
[M+23].
The red nitro compound (26 g, 0.054 m) was dissolved in THF (350 ml) and
platinum oxide catalyst (1.35 g) was added. Resulted mixture was vigorously stirred
under hydrogen atmosphere (50-60 psi) until hydrogen adsorption ceased (2 hr).
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1 H, 85.30-5.27 (d, 1 H, S5.11 (s, 2H, S

4.58-4.55 (g, 1 H, 6 3.81 (s, 3H, S 3.16- 3.14 (d,
WQ@RHos/0B034 42 (s, 9H). Exanple 4 NN \ O JO NNeQx/UBRD5/024369

O eO A solution of the product of Exanple 3 (2.25 g,

4.01 mmol) in MeOH (20 mM) w th Degussa Pd/C catal yst

(113 ngs) was placed under H2 (55 psi) over night. The

SRR R b 0 RRbIS gy
teithl @ce(t;ajﬁf)wg mial) ang! diluted with hexane (38 mb: tiDbeknnir@oef crystallization.
W%Ve%@h@ﬁer dieed mrrze‘tﬂﬁgcetét%%n'é (1 1 NM% &BMI)%d Qvas

(I?ﬁ st@rp_qjlng |g§efr|%e'z_t|)?r fpr,3 klrnpryftamj]e S@Id? WfGE ﬁ}te@g o(fm‘msgd mth cqd
4&07/8nt(eﬁﬂd aitidried B giveSokodust, 231d) 94%6. 'HBNRIR; B8DBR, 6)7.8% (&d), 1HS

SndPesly SctMute i wscad: k8o B kD Gt ?éﬁ@

@SI&}HH SER TN =1.5¥2, F2+7.FRLI637INAN N, SC5.THz, NRF. I—Hiz())&lﬂ (sHEN,

g;zgnMHg% dﬁ?g bon, Q"éo (mo‘ﬂaﬁ% 45’3(5:4 QHP% 03 ﬁ]ukltl)oﬁ]h? ésa‘éHSj
e quNMe & Dilst ®): ﬁﬁ%ﬁ’a 5@aﬂ4555 |1|498ﬂ 138@\‘ [‘@@(3 d3Adetrfet, 128.5,

t1he, anr’ﬂaé a_rz(sj.an?h sm'(,)h mm?zldé B6.61 552, Nm; z7.§.hm33@@§mmr1 YR1-
r , 1. m 1.5 eq) was added,

%g,?ﬁg\%égﬁ‘uhr@édﬁ&%%y by the phosphorus oxychl ori de

( 330nThe 3m@opyridihe®1%g,)0.04The) vesrsuepenged fn didhlcrcrietii@Teg 200

(AL b Lok 0SS b RRETRU iRy b0fs il
@m@ktemmwre &srep ht H?@aﬁ@jatmlﬁ@r@masm@hechwm $#it. 1.

LRERRAALYS R 100 M a«nmtewx 180 51) féhd HP@J\N@J éo@wﬁﬁsuqyt%rsanta@

DRt TRt e itk Danotat fo pigha, Besqupares iaeoe memvbs

acetate (hot, 300 ml) and set to crystallize. Crystalline product was filtered off, rinsed
with cold ethyl acetate and air-dried to give 19.9 g, 81% of the imidazolone. 'H-NMR,
CDCls, (8): 10.63 (s, 1H), 8.06 (d, 1H, J=3Hz), 7.66 (d, 2H, J=9Hz), 7.32 (m, 8H), 7.05
(m, 1H), 5.36 (m, 1H), 5.13 (s, 2H), 4.59 (m, 1H), 3.17 (m, 2H), 1.45 (s, 9H). *C-
NMR, CDCls, (8): 170.4, 155.6, 154.3, 143.8, 141.0, 136.2, 135.8, 131.8, 130.2,
128.3, 128.0, 125.9, 122.2, 118.3, 116.0, 82.4, 66.8, 55.0, 37.7, 27.8. MS (m/z):
433.1 [M-56], 489.2 [M+1], 511.2 [M+23].

Example 3
7N
N _ Q /
35

CbzHN Oj<
o)

To a solution of the product of Example 2 (4.0 g, 8.19 mmol) in DMF (40 ml)
crushed potassium carbonate (1.58 g, 11.47 mmol) was added followed by the

103



were stripped under reduced pressure (at 12 mrHg/ 40C)
and yell ow sem -solid residue was diluted with DCM (1

W@ 200600@561 urry was poured slowy into the stiPCBUS2005/024369

ice- cold sat. aq. bicarbonate, maintaining pH=7. Gas
evol uti on was observed. The organic |ayer was
separ ated and aqueous | ayer was back-extracted with

. ' t shed with c sat .
gy QBB BT PEL U 1 eRna e 2
stlilrec tieder Miregeyuatirelsn teneratire peeredphbf Theamaktibn Intixtere evas

eébﬂ@é?ftr@{e@qn véc@@‘éh@%e r@éf&deqﬂld%%@nﬁ.lgluﬁ Qtﬂﬁ lac&Q%g /Mjr%l) Apnd

pal e ow, Oi 1 quid,
t%%}'%hasmﬂ@ﬂw g 31:0¢ lgjne, @'@@Vfrd“aﬁowf"tersdy%\d( dd,
,lcohlicentratealin (arvo. 1T|h'@ crude ﬁ@teﬁﬂ]wa% ptbified b&%@uHM@hrﬁ%g%phy

1 @0%%{&%@%@%% pyé%l? %:I%I% (iOO‘?rLgé% (ﬂl%tal:é é:omgowdrﬂs(fwggt)e foam. R¢

o 842(50eMe@HICH:EL). rMS nyz=561 M+t & NMFS@IDCly)is )8, 1065008 @l

é@&b§?6?§%$ﬂ§%Hjeac ?36 tuT.%%%912$Fp?®dgé &%gﬁﬂkbr

21H)r§ 5.8M&A47 (b AH),13ch. bla(tsh2w§a&4 5eabdg, 1aNdb 3.81 (s 8H)NG3.16-
' d 1 r. The clear solution was

g%ﬁ%@ﬁ#%a?igﬁﬁ%égp reduced pressure (14 nmHg/ 50)
| eaving white residue. The solids were re-suspended,
t@Rpled ssol ved in hot MeOH (2500 m) and |eft
standlng at anmbient tenperature for 12 hr. The white,
fluffy precipitate was filtered off and rinsed with
cold netha . The filtrate 105 WO 2006/ 010054
PCT/USZOOS/OZ s concentrated and set to
crystalliz a ai -OThe col | ected precipitate was
conbi n he flrst crop and dried in vacuum oven
for 2 at !55C at 45 . The yield of
|ne?hylth|azolld|ne 4-carboxylic acid was 138
qﬁ&> ure; 86%theory). 'H NVR DWVBO-d6, (S): 4.25

» 10H),™~.05 (d, 1 H, 3.33 (s, 1 H, 1.57 (s, 3H
1.19 Bs, " 3H). 13C-NWR, DMSO-d6, (S): 170.8, 74.4,
57.6, 51 8, 28.9, 27.9. M5 (nmz): 162.3 [M1l]. In a

et nRgbsr o PPl of SaH o Atk 1 B n RO 20 m

paith egiasemPaithedtalgst ¢113magspivas pla¢etiunger 1, B4 paf) oandight. The
Pé%kﬁ&%&ﬂ%&fﬁie% Rhﬁﬁ@bé@lﬁe biB&nlerfrateliPBadlb td ﬂelE) 65 g

wat er
& ok inedte a%muaﬁ 38 20ruy Qo Ry F P S248% MeOHIGHLL) OMS75
Miz24a8, (Mdsap. %NN@@D@?}% gnYigloo @Ofml ﬁ Gs 3'633:@'2“4) 160141

The sol ution was in_an ice-b

4848 2137 27 A p Pt sDT - 197 R (f 1 Fbyé f* aa KﬁeZB) SB-§1dmydH), 6
gl dieh, (424 30%16-od@D 11, o D015 (vl 2R) 1 1.46 Wagnpdded
dropwi se to the reactor with vigorous stirrihg over
the 1 hr. The pH of reaction m xture was nonitored
and after 4 hr, found to be pH=5 and adjusted to pH=6
by addition of solid bicarbonate. The m xture was
allowed to warmup to anbient tenperature over 18 hr
The pH was adjusted to 2 with dil. aqg. sulfuric acid,
stirred for 1 hr and precipitated yellow solids were
filtered off, rinsed with water to
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neutral. The solid cake was transferred into 2L
Erl enmayer fl ask, suspended in DCM (500 m) wth
woecwasiosal swirling for 5 mn and filtered of PCHYS2005/024369

The filter cake was washed with DCM and air-dri ed.
The yield of the title conpound, (R)-5,5-dinethyl-3-
(pyridin-3-ylsul fonyl)thiazolidine-4-carboxylic acid

"Ebgé 9 g (98% pure; 73% theory). 1H NMR, DWVSO d6,
W%% 5(d, 1 H, 88 (m 1H, 832 (m 1H, 7.69

S8 (g, 2H), OsCl 1 H), 1.35 43»34),
1 Y, 3H)pcil36chVR d6. (S): 170. 07 154. 3,
1479 135—8PC—I51]/374—%-> 72,6, 54.3, 5oN2 9. 4,
25.0N'Ms (nfz): 303.2 [M+1]. xanple 6 N0 08O NN
NI 1 O S020~NNO 9T HO

product f Exanple 4 (]H65 o

acldghpi tlfile 1[N0 2006/ Q10054 PCT/ US2005/ 02

(35 Mn}jjgha@Haelereel—t»heﬁam) ctogf Exanple 5 (1.06

3HS ), HATU (1.78 3 88 mol), and
trietthylamne (5.3 m). |The honbgeneous brown sol ution
was stirred under nitrogen for 72 hours. The organic
reaction m xture was concentrated in vacuo, taken up
in ethyl acetate (40 ml), washed with 1 N HCl, sat.

Na HCOByridimgd3-stfciniseacid Th2d @ 0gdmh)ovasaptaed was 110 r3-rest ke fisisk

N%&?@d witt] llnEéH'aﬁﬁ.lal BRe, F‘eﬂﬁ‘)?%ﬂiﬁél?ste?‘ihérmo%@%gg qsra ﬁoé@n%l&
Mfﬁﬂ

ord as an OI‘ ang f oam
ST eglo e 250 gy . -6 RN qd@g@fqyawgﬂ
%ﬁh@dlﬁte[}éby(ﬂ@é pHblshords &yaﬁorﬁle%mﬁns dh) 4.5% ﬁTﬁScoﬁerﬁ@of
by Bl et Bdhin5 85, e Bk
(@amtlelrefi)x (inBerival @8npr aPprox.mM10°C) kdyer tie ﬁeﬁBeLﬁ Pt 4tdhis 1 H) ,
%rﬁsege’ﬁgrej %pA&Af%?sFE%eagl'l%%Vegé %’%Belg{)g 12 ﬁ t}gl)coglé)%c St% ( d,
(aglblegH)empgraglrg 2Gas g\g)lU(tlﬁip wgwbseglegﬂ duﬁ.nqtgls tigtd) Thg volatlles
IvefDstippbd unber rBdillced Fre38E Bt 12 NmrgiaddciEhd Witow semi-solid
residue was diluted with DCM (1L). The slurry was poured slowly into the stirred, ice-
cold sat. aq. bicarbonate, maintaining pH=7. Gas evolution was observed. The
organic layer was separated and aqueous layer was back-extracted with DCM. The
combined extracts were washed with cold sat. aq. bicarbonate, brine and dried with
magnesium sulfate. The solids were filtered off and filtrate evaporated, leaving
pyridine-3-sulfonyl chloride as a pale yellow, oily liquid, 123 g (93% pure; 88%
theory). 'H-NMR, CDCls, (8): 9.26 (d, 1H), 8.98 (dd, 1H), 8.34 (m, 1H), 7.62 (m, 1H).
BC-NMR, CDCls, (8): 155.3, 147.4, 140.9, 134.6, 124.2.

MS (m/z): 178.0 [M+1].

L-penicillamine (150 g, 1.0 m) was dissolved with stirring in DI water (1500
ml), cooled in ice-bath to +8°C and treated with formalin (150 mi, 37% aq.). The
reaction mixture was stirred at +8°C for 2 hr, then cooling bath was removed and
stirring continued for 12 hr. The clear solution was concentrated under reduced
pressure (14 mmHg/50°) leaving white residue. The solids were re-suspended, then
dissolved in hot MeOH (2500 ml) and left standing at ambient temperature for 12 hr.
The white, fluffy precipitate was filtered off and rinsed with cold methanol. The filtrate
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NSOO 20N'" NO STHOI To a solution of the
product of Exanple 6 (2.67 g, 3.75 nml) in THE (12
worgos/owes4 added a sol ution of Li OHH20 (245 ngspPCBHUS2005/024369
mml) in HO (3 nl). The reaction mxture was stirred
at room tenperature over night under nitrogen. Upon
conpletion the reaction m xture was con.cg.n}!rage? | nH
j I [ ; . idifie 0 pH
A podh g o pot Epl el e 8GR EeEip e et Soined
pYiBdhfiretarepians dried n vacuythoven fon24 kf %ﬁ@&émdﬁmmmgarrted yileld
' ki i bsid ads /0, T
?@)Eﬁ,ﬂgﬂwt%&zﬁgiué?m IIg acllci ﬁ'gﬁ?ﬁzé { é% &%ur%rbg oofgéory%.
(SPREIROMSE 48 45 4:25 (¢4 Th) 4.08 (0, 8Hy 3.3, (8.4 0 S5, 819
11°8. - . -4 . A
by TS ee e e elen s, Ste 2 hna i dipiiend,
&.?g'(s, 2H), 8 4.72-4.61 (m 3H), 8 4.14 (s, 1 H), 8
3. 22- B d 6L (eartoPéduippd Witﬁ?g(g:ﬁagi&![ﬁgirregarﬂd tgé‘n%n%?eééedliuﬁer
Selytioriige AURrE {h RSy Gronghaskiphossnatedds 9.0.87m 3t 7
Potpssium gibgsig phasphate (1882739.9,.081mYVin B wate4(20). Taé(fg),-ayz. 6,
Sone picsad peR i ar T, 0oF iues Sgeq A s wg
FRRP el digsluiee The selttion vioe cexladinian ice-paiptagt8°0. A sepamtely
\p@afﬁdlsbru;t)i/@g%fi/dg:ridmi'l)e sGifbAR Hloide (d%g r @;ﬁ%ﬁ]@ lggn@'],‘l\?(f‘it&?wft
7 : : ssa) was adde:
Wy Badkd ORI e el PR shiho Siiara weghH
gaRction mixturdeas mbsireuitand rfterebisefbuid @. beaoHds:ragﬁg adjﬁbigd t(oﬁSO
' e I P sql.i ds an e
Bhbo PRAIRLNFoqiR peamBRuids THE BRUS hAS 8RR Vi itng
BrRiendemperature ener 18 hi Ehe pH mes piliusted tos? withsdil. ey.aptiurteel,
siredrfymnesssand peecibitae @ VatRe sofitisis fikPey o, hn@&%ﬁ@t\@t&@@d

‘ [ ted tw ce. oa
Bl 8h ceRB S rrBforae S SEERraver fosk. sypRendans BCM
(F0@Ind) with adcesienatewirliog fod 5weis a@Bil@regi dfﬂa@lagﬁ ?Pﬁe ﬁli&ﬁ@ak\é)was
%?%H%With% ;'ncf é;r?%réed.( ihQ?ieng'U,f tl-%.tig% C?rﬁ?o%fd,}_ﬁe?ﬁ%-%g%%&
(vdin- g’]_sﬂtff’"()’ thiaggiline Rarguric acidaesi 148 8)0. (98% Puss; 73%4. 6,
1 . (D, 2 . aby, )

%Sﬁy%’ e e oL ¥ (@ A Beciun, 1 Bk 46 B,

g@f (9,25 4414 (s, 1H), 1.35 (s, 3H), 1.29 (s, 3H). C-NMR, DMSO0-d8, (5):
170.0, 154.3, 147.9, 135.8, 134.1, 124.8, 72.6, 54.3, 50.2, 29.4, 25.0. MS (m/z):
303.2 [M+1].

Example 6 |
N/ AN o ,
123,
a.. o
= $02 0
(N\:')J\N Oj<
s—,‘"\ H 5

To a solution of the product of Example 4 (1.65 g, 3.88 mmol) in acetonitrile
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[MH1], 377.4 [M23]. Exanple 9 NNHI o OQ (NNO S H

O The product of Exanple 8 (38.3 g, assune 0.106 m
wor®ed1®sol ved in DCM (500 m) and treated  PCT/US2005/024369

successively with: N nethyl norpholine (27 g, 30 m,

0.266 m 108 WO 2006/ 010054 PCT/ US2005/ 024369 2.5

eq), HOBt (17.3 g, 0.128 m ; 1.2 eq), and the product

112 . 0, .l
o2 TR B ks Bror el o) ot e Bbion T 7 0, 300
i weoheanid truaﬂwlat@mfﬁoﬁ mh e dbeboradgeheEBOr(APsdiutign Was Stredn
urﬂde?mmdéﬂlf&rﬁ Rk ITR8 org-gﬂﬁ; réﬁfﬁsﬁ f’n%re Wb%%&”c@nt%éd in

stirred nEerature
o Rt s s Sy e btz (80 FGHABH Wil T Corset Nafieo. and
Skerinée Mhe v@yanis taybippatdran @vérewazslog fitHreds @hdt eshdentratédylvacuo

SE5 ok o) By 8o BRI P

wintzR7 ta e utl SMRf(GDEIs) smesa@@lsm i16t), 36a86-8.B4 (rer ), BB 1dl8-

08 55002006 IS0 B8R0 30 0 A8 7.0

pUBS (di, 2id), BY. 1D} 7akeh(ng 1 HD BeL A8gT. adpimy, 161 56.93-6.80 el H), § 4.83-

a i t h 0 L xture.
S R D L G s R TR
ex 8D (! 3H)es 320-3gisve, 34), § 1016 (8foH) et 20-1 12 (&; erpound
(yield 83%. 'H-NWR CDCI3i (S): 10.37 (s, 1 H), 9.11
(s, | H, 887 (m 1H, 819 (m 1 H, 805 (m 1 H,
EBEOEAB g, 4H), 7.52 (m 1 H), 7.36 (m 1 H), 7.06
(m 2H), 4.83 (m 1K, 4.58 (ABa, 2H), 3.96 (s, 1
H, 3.19 (m 2H), & 49 (» 9H), 1.22 (s, 3H), 1.18 (s,
3H). 13C-NVR, CDCL3y= g)L@ 69.7, 167.6, 153.9, 148.4,

2 6, 132.9, 131.9, 130.2,

143.8. 140.9 135
1@ 123. 8, @ 118.0, 115.9. 82.8 73.6 60.3,
5M>,§@za 0.8, 37.8, 29.1, 27.8, 23.9, 14.1. M5
(M z) 58 BMQ-%]

639.4 [M+1l], 661.3 [ M23]. Exanple
10 To an ice chilled solution of
ethyISrTTquorQbutyrate (15 g, 89 mml) and ethyl
formate' (36 nmL, 444 mmol) in THE (200 L) under N2 was
added a solutlon of 1 M K&OBu in THE (107 mol , 107

m.) ovgr, s%lu%éﬁ_mtﬂéjbl%dﬁ)& b Bhmeld & 867y 3."7"5”n¥r¥18y°‘mt1hkﬁ= Rra )

was added a solution of LiOH-H,0 (245 mgs, 5.97 mmol) in H,O (3 ml). The reaction

mixture was stirred at room temperature over night under nitrogen. Upon completion
the reaction mixture was concentrated in vacuo, dissolved in H,O (100 ml), and
acidified to pH 4 with a 1M HCI solution. The desired product precipitated out as a
white solid and was filtered and rinsed with H,O to yield 1.87 g (72%) of the title
compound. MS m/z=697, (M+H)*. 'H NMR (CD;OD) & 9.02 (s, 1H), 8 9.80 (s, 1H),
8.47-8.44 (d, 1H), 5 8.21-8.19 (d, 1H), 5 7.98-7.96 (d, 1H), & 7.63-7.59 (m, 3H), §
7.52-7.48 (m, 3H), 6 7.17-7.13 (m, 1H), 8 4.75 (s, 2H), 8 4.72-4.61 (m, 3H), § 4.14 (s,
1H), 8 3.22-3.16 (m, 2H), 5 1.45 (s, 9H), § 1.25-1.19 (d, 6H). *C NMR (CDs0D) &
169.9, 169.5, 168.9, 153.1, 152.8, 147.5, 142.8, 140.2, 136.6, 135.8, 134.0, 131.7,

129.9, 126.0, 124.2, 123.9, 117.8, 114.9, 81.8, 72.6, 54.1, 49.9, 41.3, 36.4, 28.5,
26.6,23.4.
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bath was renoved and the reaction m xture was stirred
one hour at room tenperature. Additional ethyl
wo coormi®s4 18 nl, 222 mmol) was then added and PEEUS2005/024369
reaction m xture was stirred overnight. The reaction
m xture was concentrated and the residue partitioned
bet ween cold ether (100 nL) and cold water (300 ni).
T ngﬂ;gof t he agueous phase was adjusted to 2 with
concentrated HCl. The product was extracted with
(1 x 100 nL, 45 x 75 nL) and the
conbi ned or extracts were washed with brine (1 x
100 nL), dri bed), filtered, and concentrated to
yield the t|tIe cpnpound as thick oil which solidified
upon st ag@ gN WO 2006/ 010054 PCT/ US2005/ 024369
10.2 g (| ”% (mz) =198 (M+ H Exanple 11 ~N
C To a solution of the product of Exanple
51 nmmol ) and di et hyl guani di ne sulfate
) in EEOCH (60 m-) under N2, was added
2 96 ution in EtOH (20.7 nL, 55.5 mmol) over
a 10- n1ﬁht eriod. The reaction mxture was then
heated at reflux for 5 hours. The heterogeneous
solution was cool ed and poured into cold water (100
m -) tlhegrogactf Rxaropje A 6vksg, Hol0G ) ovas sipivéed ipMe@H (#5eml),
hmbém.o%aﬂgjai(wge% W/@@%@Qé&bméseédeeé and WelihixGRas

recipitated from sol ution,
e ek e VB bRImBSPherq (B0 B Bl Forher qHegion ssfsesionc?
was). WaISHEED mi) tvls uaddedirto asbhai gredisitaed, solidsednditiesAutdn Was

ek %@%?ﬁgge@&%@w ‘t%@@ glﬁe“ﬂt% Thﬁf r(a)tg(wal\éas H) +.

poratgd godryrqass zpﬂ:ilssq_lvqﬁn PCcM 699) mhBodsiipped 2gairNT hlsN
(bz)era'[_‘glgmés fé{)@ﬁgd Hice. @R@rf&?ﬂl MiddwdrB Qeﬁruﬁgwr%ghq;acuum for 3

11 ,
ioITre VeReptfe rathgundyies HRnbo Y101l bacti -G £Rke: (50
rm)s (mThE), 7r86XABIGe4Na3.37 @Al B4, 1.06 OF; 1aNa. ég(lnf hHPRaRGRL D),

ﬁ»eékﬂon%égﬁa[,%@mar@%ﬁ;é’g%ﬁgﬁiﬁ I00 v Wrbdoed:

'ﬁl26 1, 1823, Ul & 0WHS. 1q a€ACc36a0] 4046t 27.8.ak1S (lhi&H@@ 3QM€56], 3554
N1 i di chl orormet hane. The organi c phase
&a hagéﬁg %?'h 0.2 Ncitric acid, dried over Na2SM4,

filtered, and

di chl or onet

Example 9
| AN
N
Z NH
2L A
O
N §02

The product of Example 8 (38.3 g, assume 0.106 m) was dissolved in DCM
(500 ml) and treated successively with: N-methylmorpholine (27 g, 30 ml, 0.266 m;
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concentrated in vacuo to yield 2.87 g (94% of the
title conpound as a brown solid. 1H NWR (300 MHz,
wW@D0h8)0064 8. 28 (s, 1 H), 3.65-3.52 (m 4H), 3.POFBSA95/024369
2H), 1.22- 1.17 (t, 6H). 110 WD 2006/ 010054
PCT/ US2005/ 024369 Exanple 13 N2 N N\ I NO HC
F3 A solution of the product of Exanple 12 (1.3g, 3.5

| P - QB 1 4, d_DLEA
"8, BeE 05 BN, Pl el g BB 510
hwat.8@leq)oThefebuiiingovesrhvingigenous iselutimxwastmypled ddart icebath to
H , i
(PSR ipeokloBed; oy ATPA Lol Sndiag, 100 il
t MixhIrewas @tﬂreslrﬁilowml ddnwem eftoAmbiantisMigeature keer-thepnaxhd hr
Eérmﬁer( P18 merad Thé Solvek Ggspétﬁpﬂé@ lohl fidtR HReGve ih %th@t

I ne

metatedﬁ ?fé-g Vmg%bw 3t 9% @F@Eowrd(%a&?ﬁeéwi wa{eéazﬁ%lb prine.
b(i300vm|)sehd duied wilh@agnesien sulfate £THeadolutiers wpsifiliekd deghdlayaporated

%ﬂ{‘\g%{' e%VP& t%%ém ngg%léconseéF‘?@ g §>E>t1%‘%} 'h"?e éﬂu?el pgnﬁ?%?

3wgs prsifiethiasfash m@mamsaaﬁgomgﬁcgdm%qwgeﬂ& w%w( MtH) +,
14 MAnethafdl (Wmlx@mlﬁéctﬁnsg cdRaibd H? paﬂé)prodszBQ/e(esoonﬂamed
ggnﬂ(?va%orgtes quﬁlvel_géf_g of é?fh%tltle cgm@%m(j rg(lelg 8%%) é—f N_MR}_%HCI&
X 200 10.37 &0 105 9.19 ( H)H1H ).18.85( n(EI1_H ), 8. 1|§)(mu§xﬁg¥mbfémlﬂ-l)/ 7. 50/AB q,
@%5 7.5 b7 36 P, 70R L 26, 9 Wb 4 6F (RER o giog
), 3.09 (i 21, mes(saelﬁi)em 22%, A4), 0f18MRsl/36). FO-NMRHCOTIE (5):
rﬁ)‘"éC?t L 1710133 o3 b £GLER, 1402 hggé o98R21420 1643, P2 T30,

\/\7&"53 S dithel 1484 ﬂH5e9 ﬁé&eﬁ 6@0@ Rt éf@ 7a@316n375,§| tﬂ9e1cﬂé§ 3%9,
gy, ags (1ak): 883. érﬂc/ﬁ5613639|12[)n+1ﬁ8@f @[m?, The reaction

m xture was filtered through a pad o Celite and the
filtrate
Example 10

OH O

N 0Et

FsC

To an ice chilled solution of ethyl trifluorobutyrate (15 g, 89 mmol) and €ethyl
formate (36 mL, 444 mmol) in THF (200 mL) under N, was added a solution of 1 M
KOtBu in THF (107 mmol, 107 mL) over a 25-minute period. After 15 minutes the ice
bath was removed and the reaction mixture was stirred one hour at room
temperature. Additional ethyl formate (18 mL, 222 mmol) was then added and the
reaction mixture was stirred overnight. The reaction mixture was concentrated and
the residue partitioned between cold ether (100 mL) and cold water (300 mL). The
pH of the aqueous phase was adjusted to 2 with concentrated HCI. The product was
extracted with dichloromethane (1 x 100 mL, 45 x 75 mL) and the combined organic
extracts were washed with brine (1 x 100 mL), dried (MgSQ,), filtered, and
concentrated to yield the title compound as thick oil which solidified upon standing,
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was concentrated to give 452 ng (76% of the title
conpound. M5 (mz) = 468 (MtH)+, 'H NVR (300 MHz,

w@DobkB)00St 7. 75 (s, 1 H), 6.90 (d, 2 H), 6.60 (PCT/RSHP5/024369

5.05 (br d, 1 H), 4.80 (g, | H, 3.70 - 3.45 (m 6
H, 3.10 - 2.90 (m 4 H), 1.40 (s, 9 H, 1.15 (t, 6H).
111 WD 2006/ 010054 PCT/ US2005/ 024369 Exanple 15 N /

H F3C A solution of the

'\%?d%gg% E@&F&%’ 41}!@?@”59%@ 1. 28mmol ), 2-chl oro- 3-
nltropyrldlne (243 ng, 1.53 nmol ), and DI EA (0.67
q%?ﬁm§g1nnol) in EtOH (5 nL) under N2 was heated at

The next day the reaction was cool ed and
additional 2-chloro-3-nitropyridine (40 ng, 0.25
mrol)~and DI EA (0.11 ni, 0.60 nmol) was added and the
reaction was heated at reflux for one day. The
reacthinon m xture was then concentrated and the

r ed) taken-up in EtOAc (20 nL). The organi c phase
was fasfed with water (2 x 20 ni). The conbi ned

aggeous washes was back extracted with EtQAc (2 x 10
rrL) The conbi ned organi c_extracts were washed with

. 2 NTgiasolutionef the predyct spExample 18,0, phmmob@ne ), sat .
Waﬁﬁm& sdifhtd1l8)3g, P5.2 Atnd])lin EtOH B0omiD) undkr Nppwhd\eraed)
s G RS T PSS PRI,
wetdiiod mixtire xan twhhedid af Rflux for ihx)urs oTheyhet¢rdgedreounsplytion
@las oofeB%n& b(%\lljl\r/ng ﬁﬁ%‘%meﬂ%@m[?g g%la holfRgbMBug)sofmtior? Orhe
gal-g tlcqjsolqpop.DNas 8¢ Jggje«é Fﬂ ary_[)rqq)mate}y 38 V\th corlc E(f:'l and71}_|?)lg-ICZIdA
24d)id précipiatédiron? L‘Blutldﬁ ﬁﬁlcl( Was dollbbted by fiiGatiohr THs, light tkh solid
gwa_.gl_sgNaEsﬁLd \%(it?;:a/éter anzfl(?lr dsrled 9‘4—3'5"%12 g@ {é%%) 8f tﬁ&s tiﬁeg(Oénrng?Jgd.llgS :
Niiz) NHBO (MM BY*.JN NMR (BD(HﬂHz FEIGOD)27.65 (br s, 1H), 3.55 (q, 4H),

3.30 (q, 2H), 1.25 (t, 6H).

Example 12
SN

A

NTSN

|
%ow

F3C

A flask was charged with the product of Example 11 ‘(2.0 g, 8.02 mmol), DIEA
(1.5 mL, 8.83 mmol), DMAP (.98 g, 0.8 mmol), and dichloromethane (30 mL). The
mixture was cooled to 0°C and trifluoroacetic anhydride (1.5 mL, 8.83 mmol) was
added. The reaction became homogeneous and was stirred at 0°C for 3 hours. The
mixture was quenched with sat. NaHCOs and extracted with dichlorormethane. The
organic phase was washed with 0.2 N citric acid, dried over Na,SO,, filtered, and
concentrated in vacuo to yield 2.87 g (94%) of the title compound as a brown solid.
"H NMR (300 MHz, CDCls) & 8.28 (s, 1H), 3.65-3.52 (m, 4H), 3.29-3.19 (q, 2H), 1.22-
1.17 (t, 6H).
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WO 2006/ 010054 PCT/ US2005/ 024369 To a solution of the

product of Exanple 15 (610 ng, 1.03 mmol) in absolute
WER@6101¢054 ) was added 60 ng of Pd/C, 10 wt % PATES2005/024369

m xture was subjected to hydrogenation (45 psi H2)

overni ght. The next day the reaction mx was filtered

through Celite and the filtrate concentrated to give

0] ng{%ﬁ?% of the title conpound. M5 (mz) = 560
('%iéﬁ}p, H NVR (300 MHz, CDCI3) S 7.85 (d, 2H), 7.80
1H

(s, , 7.20 (d, 2H), 7.05 (d, 2H), 7.00 (d, 1 H,
7.75 (m 1 Q20 (br s 1 H, 5.15 (br s, 1 H,

4785N(m 1 3.75 - 3.45 (m 4 H), 3.40 (br s, 2H),
3. 15 m .05 (q, 2H), 1.40 (s, 9H), 1.15 (t, 6
H).E>qn'pe§7l\ NN-NNH NNO VI N1. O-HO
F3CHX sol Uty f the product of Exanple 16 (141 ny,
0.250 mvol )oand CDI (62 ng, 0.378 mml) in CH2CO 2 (3

n’ﬁa)c was stirred overni ght. The next day additional CDI

(30 nop s futibf B P&du&%ﬁgs’&ﬁ\ﬁé’@ﬂ%g‘, Be hiGa: ;;\grib(;‘[!‘-@?ﬁ)omu

stirred another day. The reaction mxture
ddrickAtZranaly aaﬁ@”%%(@e%mh,&-?’ Rme) ARCHEN 14 mbhndenl. was
gfte@waii t6 treﬂlﬂf( bii@mgmaﬁﬁe derWadﬂit%nM l-GPﬁé(b-NC%fO'r’:Eu (038b 8P
wal er S . X . ' ne
(o Y8 Bbacn sehuR e edithugd BF £, e ealiditipnd w
ttben gaatddcan@oneen(raizdq Thetesiduet thieneprip SORE (58 mb) érrhihre

"Dyl Y s Sseli L e B b
H)C mL)gdrigs! ( ’301), fiferedanggopaentratedjo a hroggish gumo The cruge g
(rAateral ips pdrifRd bl Mashlchidmat&grdghy (B hdxanks/E)OAC) b Hidid 640 mg

Ao e gy o s dBoen b TEERR ferapeitined. fnf Sy,
NS hihi2) <498 INDH0 06 NVIEO (0 NRGT CUS2D6 B/1026,268), 7.800(sa1H), 7.25
53(18' #ﬁ;%&;{ﬁ)‘? ?Jr idﬁﬂ I-%N%gg B, F6P 3502R RRY b b 5183 68 (% 1), 3.10

(q, 2H), 1.40 (s, 9 H), 1.05 (t, 6 H).

Example 14

PN NH,
NéklN /(E)/
VLT

FaC

The product of Example 13 (635 mg, 1.27 mmol) was dissolved in absolute
EtOH (5 mL) to which was added 35 mg of Pd/C, 10 wt%. The reaction was subjected
to hydrogenation (45 psi Hy) for 2.5 hours at which time 50 mgs of Pd/C , 10 wt %
was added and the reaction mixture again subjected to hydrogenation (45 psi Hy)
overnight. The reaction mixture was filtered through a pad of Celite and the filtrate
was concentrated to give 452 mg (76%) of the title compound. MS (m/z) = 468
(M+H)*, "H NMR (300 MHz, CDCls) § 7.75 (s, 1 H), 6.90 (d, 2 H), 6.60 (d, 2 H), 5.05
(brd, 1 H),4.80(q, 1 H), 3.70 — 3.45 (m, 6 H), 3.10 — 2.90 (m, 4 H), 1.40 (s, 9 H),
1.15 (t, 6H).

111



(30 M-) was added Na2S-9H20 (7.4 g, 30.8 nmmol). The
m xture was stirred at room tenperature overnight.

wOA06/01040 nl) was then added to the m xture aPdI/URE05/024369
sol uti on evaporat ed under reduced pressure to
approximately 6 nL. To this solution was added conc.
HCl (0.5 nL) and water to precipitate the product. The
solution was filtered and the orange solid was washed
with water and dried to afford 4.3 g (86% of the
tExamplechpound. 1H NVR (300 Mz, DMSO-d6) b 5.84 (2 H,
s), 7.79 (1 H, s), 14.37 (1 H br s); M5(mz): Mk =
162. Exanple 19 N'N Cl NH2 To the product of

Exanpl e 18 (4. , 26 mmol ) dissolved in conc. NH4OH
(4 nm) was a OH (40 nmL). To this solution,
Raney Ni ckel (exce was added in portions. The
r e@cftON 578 red at room tenperature overni ght and

t hen] heat eg 80C for 2 hrs. The m xture was

fi NCeed fhrough Celite and the filtrate concentrated.
Théj)ugl t was purified by flash chromat ography
on sili€a sin Et OAc/ hexanes to afford 1.6 g (47%
of,cthe title compound as a yellow solid. 1H NMR (300
MHz, DMSO-d6) b 5.90 (2 H, s), 8.20 (2 H, s); MS(niz)
M+ = 130. Exanple 20 NN C ---Y NH To the product
of ExarqmlhﬁodBft()@pﬁﬂlu@ of BxanpleTtd (598mg,MeABrhrialf) 25hjbrasd

de I
At edlrobd RgRloRt SEARS” (RS Samenn EHLR o
poder anasmeted @a@ﬂm nT hgenexigtay theer@action mae gedlecharet addiiipeal
RSb AR 02 IR B SRR

LRE0s IFstictetrs NRaledSt r4keter B'K'Feﬁ’%/r g reaction mixture was
am&nwmﬁam and it réhmertesérdutem\mm @bedl) U]Dhé &gﬁﬁ.@ﬁase

3 viShen AT 20 i3 RRE Bt LR aBHEL A Bege X
cmr@tdectmlw EohRe éhx 1dméH The eembine @mnlcm&aqt@serdun@svmlth
cb zsra ‘éltﬁﬁe&nd (@ XM@%I_ avéiertm QQUQHT)__V%att aHER3 ( 3%%!8 BHAE (1 x

bove I owm ng

ﬂPd‘?:‘éo‘U Ieé “H%%%‘? r iHT@EPdaa@S\?E'PPﬁ%tO@PLRﬂ@‘QﬁrQHHU dihe\gerde product
puasipliifesd Bylagh aﬁdilnalbgramtengihgphy 4qmesadeszaou5(mg 0.14) to

ge%{Or}goé(@q@zbftE? t?eféo%q%ur%l %m q;%% W/{g&t g% é—i)‘e’H

ﬂm(e(og Mz q;Dcw 54010 ($AH), 8H5E, '(Ha 8450 (1., 1HY, 7229 (511 H),
bS5 (0821847 .44 (dorps b 8o Ba, 38, BLid Tor &)1 HMPOBTA) ¢ V0= 3.45 (m,

4 H), 3.25 (m, 2H), 3.10 (q, 2 H), 1.40 (s, 9H), 1.10 (t, 6 H).

Example 16
X
N~ NH,
/\N/\ NH
A
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158. Exanple 21 NN C r N N O To the product of
Exanple 20 (70 ng, 0.45 mmol) dissolved in DM (1 nl-)
woawead®ed TEA (93 uL) and isonicotinoyl chlorPdBEUSDOLR24369

g, 0.67 mml). The reaction mxture was stirred at
roomtenperature for 2 days and then partitioned

between EtQAc and sat. NaHCO3. The separat ed aqueous

| ayer was back extracted with EtOAc. The conbi ned

organi c layer was dried and concentrated to give 67 ng
(57% Todf sautien of the eroduchpbExainpihi T (6 10mg, dHa i) ihebsolute

fE{beIG rmuy Wak Eamts%fﬁd/élw vﬁ%OGrhMﬂaxture%@ls’E’%Jeae&féfi

deﬂen%log%s(pfl ) ovegrn ht T@g npf}( dﬂmh@ reaqqomgw( \ngﬁﬁ;gred
eiiodginCelitotind bk amrefescoaserﬂensﬂ nsigivatse0 naf (8 pefdnesie of

RerpolSR8R asor el aB otz (GhCRA 6 24 T

CXSNH-)I, 120 @, T6), Z.05¢d, 2H) O, t Hi 71500 ¢ H) & 2Epasp He 215

, |
(31402 8 08 (LR S 20, P on o
(33")315"'(?%9115 9H)1195rﬁ76| . The reaction mixture was stirred
in a sealed tube at 130C for 2 days. The crude

r%xtu 8, as concentrated and the oil was purified by
fPEIR'SYl urm  chromat ography with a sol vent gradi ent.

of 0-10% MeOH in to yield the title conpound
as an oil. "H NMR (BQO. , CDCI3) b 1.16 (1.2 H. M,
1.26-1.31 (1.8 H, , M.50-1.53 (9 H d, J =9 Hz),

3.0 (LAbyMN 3.2 ''m, 3.36 (1.2 H m, 4.12-

4.18 (1. )\H m 96-§.10 (.8 H m, 5.80-5.95 (1 H,
n, 6.98°6N06 (1 H mM, 7.07 (1 H m, 7.31-7.45 (5
H m, 7 nm, 8.06 (1 H m, 8.44-8.51 (2
H m; PL Ie peak at 1.29 mn, M+ = 581.
ExanplgcZ3

A solution of the product of Example 16 (141 mg, 0.250 mmol) and CDI (62
mg, 0.378 mmol) in CH,Cl, (3 mL) was stirred overnight. The next day additional CDI
(30 mg, 0.185 mmol) was added and the reaction was stirred another day. The
reaction mixture was then concentrated and taken-up in EtOAc (10mL) and the
organic portion washed with 0.2 N citric acid (3 x 5 mL), water (1 x 5 mL), sat.
NaHCO; (3 x 5 mL), brine (1 x 5 mL), dried (MgS0,), filtered and concentrated to
yield 69 mg (47%) the title compound as a foam which was used without further
purification. MS (m/z) = 586 (M+H)*, "H NMR (300 MHz , CDCl5) 6 8.20 (brs, 1 H),
8.05 (d, 1H), 7.80 (s, 1H), 7.65 (d, 2 H), 7.90 (m, 3 H), 7.05 (m, 1 H), 5.15 (brd, 1H),
4.95 (m, 1H), 3.70 — 3.45 (m, 4 H), 3.25 (app d, 2 H), 3.10 (q, 2H), 1.40 (s, 9H), 1.15
(t, 6 H).

Example 18
R

|
cH\/\SH

NH,
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Nl-~N | Ove NO2 To 2,4-dichloro-5-nitropyrimdine

(2.0 g, 10.3 mol) in MeOH (7 m-) at OOC under N2
wor@eatded NaOve (0.5 Min MeOH, 25 ml-) dr opwPGBUS2005/024369

After the addition was conpleted, the reaction

m xture was stirred at 0 C for 15 mn. Then

diethylamne (5 m-) was added and the m xture was

stirred at rt overnight. The reaction mxture was

concentrated and the residue was partitioned between

Et QAc Tarecsokition offhé-dichiotpairaminbpyyienidingS.0dr,i3@d ramel) in DMSO

C(@b‘ ﬁﬁ?%éééé‘d@dtr\%z@giﬁgﬂ THIE 30/ rﬁrhol eOrHMufé Vo Qu}’re& L&86m

hr omat ography on silica usin Hexanes,

aiﬁme?fat%@'em'shf eV \EHIFLMY ues tg‘?f’ ?ﬂdﬁd MBGW%@B?‘ §P0054
RGIAbIS DDA m@Br reddibeﬂ@arés@hﬂedo &pprdxigate§ 6MINTTY thisd6ftion

ield),. , 3) 6.1.26 (6 J =
b ddliea ST QBILIE b Bleciiicte e St Thebollgion
HRisCiited awwhe:orqmyé soligkaagivashgd witinwateNand dried @effortl#i3 dTo
h;g%%foma%ﬂe Mmd@e.ﬁarpw%ﬁ (8do MHE, Dmls@ a8 34 oy sz 7.79 (1

(1 Q was reduced with Pd/ 5%
déghs'del’ (O p); GM%("H? M50=08%) in a Parr shaker

overm ght. The reaction m xture was filtered and the
% r t&d was concentrated under reduced pressure to
atfora the title conpound as a solid (0.85g, 4.3 mol,
88.5% vyield). 1H NVR (300 MHz, CDCI3) 6 1.18 (6H, t,
J=IS Hz), 3.03 (2 H, br), 3.57(6H, t, J =6.9
Hz) , (3H s), 7.71 (1 H, s); HPLC MS: M+ = 197.
Exa e25 ,'~ N NNNI O NH O To the product of
Ek&npl E 24 (0.85g, 4.3 mml) in CH2CI2 (15 ni-) and
TEA (NH4 ni, 10 mml) vvas added i soni coti nyl chI ori de

HCl salt er 15 mn, TLC s

N0 st P RO B DEMPIET LA el isBY S G5RF, LM (4
el \wes md&EdIOH (40 mL). To this solution, Raney Nickel (excess) was added in
portions. The reaction was stirred at room temperature overnight and then heated at
80°C for 2 hrs. The mixture was filtered through Celite and the filtrate concentrated.
The crude product was purified by flash chromatography on silica using
EtOAc/hexanes to afford 1.6 g (47%) of the title compound as a yellow solid. "H NMR
(300 MHz, DMSO-ds) 8 5.90 (2 H, s), 8.20 (2 H, s); MS(m/z) MH" = 130.

Example 20

‘S
I
A

NH

f

To the product of Example 19 (0.51 g, 3.9 mmol) in MeOH (20 mL) and HOAc
(0.5 mL) was added CH;CHO (0.52 mL, 9.2 mmol). Then NaBH;CN (590 mg, 9.2
mmol) was added in one portion. The reaction was stirred at room temperature
overnight and additional HOAc, CHzCHO, and NaBH;CN were added. The reaction
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and sat. NaHCC3. The aqueous | ayer was washed with

Et OAc twi ce. The conbined organic |ayers were washed
Wowaoh/osms4 NaHCO3 and brine. It was dried overPOyBEW05/024369

and filtered. The filtrate was concentrated to give

the title conpound as a brown solid (1.3g, 4.3 nnDI

100% yield). 1H NVMR (300 MHz, CDCI3) 6 1 20 (6H, t,

%%f%frg!ﬁ%éméﬁf %néeﬂ'rﬁrlélﬁg;]and;th% ?%td%e :\ZY%)S Baé( h u% lng%OA{; EP—‘; sat.
oNaHCGs. 616 Seierated a@0( labkr vis; bablPexyahBd WItHEIGAGOthe 117
%n%%@l %};@Qﬁ'ﬁel’g @—4 é#%%oqﬂélc ﬁ@gted @(éat'égld@e Zﬁwew)gm l.]l_e \%s

t
rﬁbssotye%t@ Wief #nd ﬁeafﬂz” thH@EfC, )CHl;éb'Ogﬁﬂ'dé\th ekl Be deqcrllswq n
Td'l:lEve OF dllowing theskabiyy ploeddups\esbchtyedzibovd the chude Gréaiubivils) -

[ was,. St | rt ov TLC

B eef o adp i dESuR ok BoAvorig® e hpse
T &%nofthatite oparpoyrairasia yedowe dil. b'et NIB (308t MWe, CIGk) BI@5 (Fihk q,
a t A =
P TEHD pA R L MR NTRLES, el R 80 LR RS =
br°ne. It was dried and concentrated to give the title
compound (90 ng, 0.27 mmol, 83% that was used
gftho%t 1further purification. 'H NVR (300 MHz, CDCl 3)

; 2(9H, m, 3.47 (5 H m, 3.92 (1 H m, 7.14
(2H, d, J =6.0 Hz), 7.78 (1 H bs), 8.44 (2H, d, J =
6.0 Hz HPLO M5: M+ = 330. Exanple 27 NN N~ | OH
\' O 11N To the product of Exanple 26 (200 ng, 0.61
o 4 mM-) was added EtSNa (66 ng, 0.79
n?rjol) nd {he l'Neactl on m xture was heated at 100 C for
1 hr._N owed starting material still present.

Anotﬁar ortron of NaSEt (66 ng, 0.79 mmol) was added
and the @eaction heated for another 2 hr. LC/I\/IS showed

d | d d d
bha HaBeodic) e 7070 Vg b SRR REg!n B S
(s E8gedh1BA (Bwhpandisonigptiofyl thieridedd.02 gt 0.62Mmod. Ths regtion
|nbixthRSwastit SPAMUES 'té%p@a?ﬁ'e 19 d‘a'yé Elﬂ Hﬂgn pariifonbl bEGARLS

was concentrated to to
EtOAc and sat. NaHCO,. The separated aqueous layer was back extracted with

EtOAc. The combined organic layer was dried and concentrated to give 67 mg (57%)
of the title compound Which was used without further purification. 'H NMR (300 MHz,
CDCl5) 6 1.26 (3 H), 3.65-3.69 (1 H), 4.21 (1H), 7.17 (2 H), 8.43 (1H), 8.54 (2 H), 8.86
(1 H) Note: "H NMR shows evidence of rotamers as demonstrated of broadness of all
peaks; MS(m/z): MH" = 263,
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conmpound (190 ngy, 100% that was used w thout further
purification. "H NVR (300 MHz, CD3CD) 6 1.24 (9H m,
w@2@06/0{005H, m, 3.60-4.00 (2 H, br), 8.12 (3H, Pd/US2085/024369
5.7 118 WD 2006/ 010054 PCT/ US2005/ 024369 Hz), 8.92
(2H, d, J = 5.7 Hz); HPLC Ms: M+ = 316. Exanple 28
Nl - ~N NI C NOTo the product of Exanple 27 (70
g@apﬁ) mml) in POC13 (3 nmL) at rt was added
yel aniline (30 L). The reaction mixture was heated
to 100 C for 30 mn. ThENNt was concentrated. The
resi due was partitionedybetyween Et OAc and H20- The
organi c | ayer was washe h HO twi ce. Then it was
dri ed and concentrated t \gﬂh{e the title compound (50
, d
n

ng, 0.15 nmol, 689 u for the next reaction
W t hout fuyrther pu at HPLC MS: M+ = 334
Exanpl eNZ9SN- N "NO \' I NHO\/ r 1 To a

| of_lt he dy f Exanple 28 (50 mg, 0.15
he Npr og V\ﬁo Exanple 8 (60 ngy, 0.17 muol)
. dded DI EA (0.15 ni, 0.8 nmml).
I O mxture was stirred in a seal ed tube at
esifor 7 days. The crude m xture was

concentrated and the residue was purified by
preparative HPLC and silica gel flash chromatography

to yi gbd sntien Bf & ploBuc of Exein{pkd21 (@OIN-g @ 4banﬁ§ 4n3QRe
e orEais agig s g da ey g e e AdecPigaTo 31

(129 timoty) Thd re@8tiqnOnisidre was, stite®i o Sbaked tulg) at 13 CIHor SdyS.
CAIRCARIECE N b N A
g;hma(tqgrap.phydvlth k] s_elvgnt;grqngnt ofg- QH imCH2@l. ggylegl@thgmtle
%)r?ooﬁmga% an(dll. 3HINMK (300 12, d@:@)@ﬁh@%@@ﬁ%) 1.26-1.31 (1.8 H,

[ 9730936 024309 LT M 2 5.8, 3.36 (12 1, m), 4.12-
‘4.18 (1.2 H, m), 4.96-5.10 (.8 H, m), 5.80-5.95 (1 H, m), 6.93-6.96 (1 H, m), 7.07 (1 H,
m), 7.31-7.45 (5 H, m), 7.66-7.75 (3 H, m), 8.06 (1 H, m), 8.44-8.51 (2 H, m);
HPLC/MS: single peak at 1.29 min, MH* = 581.

Example 23
/\N/\

A

N™ N

|
Lo

NO,

To 2,4-dichloro-5-nitropyrimidine (2.0 g, 10.3 mmol) in MeOH (7 mL) at 0°C
under N, was added NaOMe (0.5 M in MeOH, 25 mL) dropwise. After the addition
was completed, the reaction mixture was stirred at 0 C for 15 min. Then diethylamine
(5 mL) was added and the mixture was stirred at rt overnight. The reaction mixture
was concentrated and the residue was partitioned between EtOAc and H,O. The
organic layer was dried and concentrated to a residue which was purified by flash
chromatography on silica using EtOAc/Hexanes, to afford the title compouns as an off
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Exanple 30 0 "Nv H -~ N NACF3 29 Boc Boc' J 25 O
rNACF3 30 HCI NO OKCF3 O OHO0 31 (" " CF3 O-N Ol
w@R006/10@X\ ON ~ \1 ~ 010 SO O O 3 H O N P&MUBONS/Q4369
H 24 32 OONACI (NH COeOONJ ~~~SO OO SAOOO
"NJI\V'INp NkN<i~8 HOS H O 40 33 Conpound 25 (20

g, 0.11 nol) was dissolved in CH2ClI 2 (500 m -) under

. Th r.e [ X ur 0

e SR Arha s B0l Ry FNAB kS lim 5 128 . 1=
fe&h Howado kayHt m), #108¢8 blag)e®.0t (dhiky HRPLEME1MH14 28T, 0. 13
nmol) in portions. The reaction was allowed to warmto
roomtenperature overnight. The reaction m xture was
dofReel®t?ated in vacuo and the residue was taken up in
ethyl acetate (200 nlL). The organi c phase was washed
W th O. sat. NaHCO3, brine, dried over Na2SO4,
f1l gftred, and concentrated in vacuo to yield 29.7 g
(9Q 9 as a yellow solid. 1H NWVR (CDCI 3) S 3.64-3.60
(ml 2H), 3.55-3.53 (m 2H), 3.49-3.45 (m 4H), 1.44
(s, PHOM43C NWR (CDCI 3) 6 155.7 (JC F=36 Hz), 154.3,
116.NH,(Jc_F=288 Hz), 80.8, 45.7, 43.3, 28.3. 120 WO
2006/ 010054 PCT/ US2005/ 024369 Conpound 29 (29. 26 g,
0.10 nol) was added in portions to a 500 niL fl ask

To the product of Example 23 (1.1g, 4.9 mmol) in MeOH/EtOAc (1:1, 20 mL)

was reduced with Pd/C (5% degussa, 0.5g) and H, (50 psi) in a Parr shaker
overnight. The reaction mixture was filtered and the filirated was concentrated under
reduced pressure to afford the title compound as a solid (0.85g, 4.3 mmol, 88.5%
yield). 'H NMR (300 MHz, CDCl;) 3 1.18 (6H, t, J = 6.9 Hz), 3.03 (2 H, br), 3.57 (6H,
t, J=6.9 Hz), 3.96 (3H, s), 7.71 (1H, s); HPLC/MS: MH" = 197.

Example 25
SN
&,

N Z “oMe

N NH
(0]

To the product of Example 24 (0.85g, 4.3 mmol) in CH,Cl, (15 mL) and TEA
(1.4 mL, 10 mmol) was added isonicotinyl chloride HCI salt (1.13g, 6.3 mmol). After
15 min, TLC showed no starting material. The mixture was extracted between EtOAc
and sat. NaHCO;. The aqueous layer was washed with EtOAc twice. The combined
organic layers were washed with sat. NaHCO3 and brine. It was dried over MgSQO,
and filtered. The filtrate was concentrated to give the title compound as a brown solid
(1.3g, 4.3 mmol, 100% yield). "H NMR (300 MHz, CDCl;) & 1.20 (6H, t, J = 6.9 Hz),
360 (4H,q,J=6.9Hz),3.96 (3H,s), 7.72 (2H, d, J = 6.0 Hz), 7.75 (1H, bs), 8.80
(2H, d, J = 6.0 Hz), 8.89 (1H, s); HPLC/MS: MH" = 302.
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containing a solution of 4N HCL in di oxane (200 m -)
at 0OC. The reaction was stirred in ice bath for4

whowedioMsen TLC (3: 1 hexanes: ethyl acetate) sPOIES2005/024369

100% conversion to product. The reaction m xture was
concentrated in vacuo and treated with ethyl ether
(500 nmL). The product was filtered and dried to yield
Zéf % 9% 30 as a white nono- hydrochloride salt.

%ﬁé% O-d6) S 3.82-3.79 (m 4H), 3.53 (s, 1 H),
3.18-3.16 (m 4H). 13C NWR (DVSO-d6) S 154.3 (Jc_F=35
Hz), 145 9\ (JC F=289 Hz), 66.1, 42.0, 41.9, 41.5. A
250 L giafk was charged with 30 (1.0 g, 4.6 mmol ),
CH2Cl 2N m.), and sat. NaHCO3 (40 nL). The reaction
i uré\%dg stirred vigorously at OC for 15 mi nutes.
SNqulng waSMeeased and the layers were allowed to

A 2.0 Msolution of phosgene in toluene (9
nﬁal) was added to the reaction m xture which
irred vigorously for 30 minutes, naintaining
tenperature at 0C. The |l ayers were separated and the

aqueouq% {RE %@ué@@ﬁEWﬂS Wob %g%%cﬁ)]i#Tﬂth mi{\®as added

nmbi ned ganlc ers were wash brine, dried

o'@%#B“r(&MSdLH 409 mb)r%@lv'y @H@N@&Y&éﬁf‘? ak e(H5 mmol)v &beifpactiie
I @SdursIRad\etBret ak@ Bveuumglhtn TCERRdwWetnél deappearntabaAe | !startmg

NES12R ishe af prtergn RRME TRy nd VB e iy aver
ihs wasBE NUIRE(QZRCITBE combiB&d erghuic laer8 Wekizyashid @it sat.
N&HEO%dWl)w I”vgs grléd]sf;ld ﬁggé%trjélégi to glﬁégﬂwé title % r(%:ouﬁd'3

2%2( W@*z Ba%> tslab\ﬁs wﬁsp)ﬂf'th%whenmgnﬁcajwn 0 THNNIR ( MHZand
% 1. 209, n), 3147 @HW)8HDE K, 2n)47 nriL(zt-QdOJ-E’ 6100H2), AEss

ﬁﬁﬂtﬁ? é’%@\ﬁﬁga}l\’%gk) (@P@@Sf@p §3§gurs T?ﬁer eaction

reaction mxture was concentrated in vacuo and the

$?§ weomwas taken up in ethyl acetate. The organic

phase was washed with sat. NaHCO3, H2O, brine, dried

over Na2SO4, filtered, and concentrated in vacuo to

yield/§~ pi nk foam The crude material was purified
fIa chromat ogr aphy (gradi ent of 50% et hyl

acetat h xanes to 75% ethyl acetate/hexanes) to
7699 32 as a pale pink foam Rf = 0.14
1| helxanes: et hyl acetate). M5 (mz) 730, (M+H)+. 1H

nL 18
S

) S9.08-9.07 (m 1 H), 8.87-8.85 (m | H,

8 16 8014 (m 1 H, 7.52-7.48 (m 1 H), 7.25-7.22 (d,
.03-7.00 (d, 2H), 6.91-6.88 (d, 1 H), 4.78-4.70

(q, 1 H), 4.60-4.44 (dd, 2H), 3.88 (s, 1 H), 3.75-3.60
(m  Sidthe ProBs:t Bf E)&rr(ora 262800 md, G121 fenol) AH-PMF 14 48) was added

e o e b A el Bt i hestmale d ol
diC/M§tsa9\s¢dﬁwr@@9 matetialstilf regant.g/\natizer padip) of NaJEL(BG mg, 0.79

rﬂm)nol) WQ@aGa%@%BH @Hé ré&tion Rbated RHathdr@MM LEMREIRIVES Sroti%t
m nutes and then concentrated in vacuo. The resid

VM Mk \é{?%{?“?ﬁ%d \ade R EeguGRck Rie SIS %‘Gé*zgrﬁb%‘i%wﬁﬁ addeth t o
yiblwed by 6onoy HEBBB2 33.). aEvaporatihg biths ediveht leRfa resifue) Gt w20

1 %_I{vg_lznc‘étg)-l anmtérgé Z'}he6f"1)’trate \gvas ggncentratedl\{('y% )glqu)%e%)ﬂe

compound (190 mg, 100%) that was used without further purification. *H NMR (300
MHz, CD;0D) & 1.24 (9H, m), 3.60 (4 H, m), 3.60-4.00 (2 H, br), 8.12 (3H, d, J= 5.7
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WD 2006/ 010054 PCT/ US2005/ 024369 9.09-9.08 (m 1 H),
8.87-8.85 (m 1 H), 8.16-8.14 (m 1 H), 7.52-7.48 (m

wa 2045/010523- 7. 20 (d, 2H), 7.03-7.00 (d, 2H), BCOUSHISBR4369

(d, 1 H), 4.78-4.70 (q, 1 H), 4.59-4.46 (dd, 2H), 3.89
(s, 1 H, 3.65-3.50 (m 4H), 3.09-3.06 (m 2H),
292288(m 4H), 1.43 (s, 9H), 1.19 (s, 3H), 1.17

1@% @5& ?E‘%gg' N%’?g‘zg%%m? IWI ;31916138 61512451 1153 9,

121.9, 83.0, 73.9, 55.0, 53. 7 50.7, 46.0, 45.7, 45.0,
aﬁm <55 3, 28.0, 24.0. A 250 mL fI ask was charged
W|t 33 (2 5 g, 3.9 mol ), CH2ClI 2 (40 nL), and sat.
. The reaction m xture was stirred
VI goro at OC for 15 mnutes. Stirring was ceased
and th yers were allowed to separate. A 2.0 M

i ORF0fg; phosgene in toluene (7.9 nL, 16 nmol) was
@I\W@dded to the reaction mxture, which was
stifre Ngorously for 60 m nutes maintaining the
tenper@ture at 0C. The layers were separated and the
aqueous phase was washed with CH2CI2 (30 nlL). The
conbi ned or anlc hed with 0.2 Ncitric
el d, Tor o0 PUEERE N0 S 22 Fimalh BECIa gLy ai twés
cidee abﬂ@raﬁﬂne (3085 lmnetréac]?ibrehwddtﬁe %ag hé 2t 1004T Fo£30 min.

SR g Bt Rl HE GREve PaSoRtiionbt SelnePL Mo b 4

2THe qyognitdeger 4@s washea withiH:© tioanTheRf itwas died @Bd ﬂzom:tetnlydted to

g?\?ettﬂé file &%@%Uﬁoﬁéso nJr_ﬁ)o W%rﬁi%ésk/% fn? ageoof%‘_ﬁ ngtgézlacg}o
Wﬁhﬂuq-ﬂ)mhe?PQ@LC#“Om "U’&C/WMHT@%? 01 (d, 2H)
690688(d|H),478470(q,1H) 460445(dd
mp 8 (S, 1 H, 3.79-3.65 (m 8H), 3.10-3.07 (m
%)a 3 (s, 9H), 1.18 (s, 3H), 1.17 (s, 3H). 13C NMR

(CDCI3) S 169.9, 1FA9, 154.1, 153.6, 150.2, 148.5,
136.1, 133.8, 130.8 24.2, 121.7, 82.9, 73.7, 54.8,
53.8, 50.6, 48.3, 45. 377 292 27. 9, 239 122 WO
2006//6]?@165\4 P - |2)24369 Exanple 31 A Synthesis
of Car bapat e- j s- PEG conj ugate t-butyl ester
HO- PE o AO-PEGOACI (NH \\'s ON) o\ 1 O
LA

To a solution of the product of Example 28 (50 mg, 0.15 mmol) and the
product of Example 8 (60 mg, 0.17 mmol) in IPA (0.75 mL) was added DIEA (0.15
mL, 0.8 mmol). The reaction mixture was stirred in a sealed tube at 130 degrees for
7 days. The crude mixture was concentrated and the residue was purified by
preparative HPLC and silica gel flash chromatography to yield an off white solid (10
mg). 1H NMR (300 MHz, CDCI3) & 1.10-1.30 (9H, m), 1.48 (4.5H, s), 1.51 (4.5H, s),
2.80-3.38 (3H, m), 3.53 (4H, m), 4.05-4.30 (1H, m), 4.83 (0.5H, m), 4.96 (0.5H, m),
5.15-5.50 (1H, m), 6.95-7.10 (2H, m), 7.25-7.50 (5H, m), 7.69 (0.5H, d, J = 8.4 Hz),
7.76 (0.5H, d, J = 8.4 Hz), 8.08 (1H, d, J = 5.1 Hz), 8.51 (2H, m), 8.83 (0.5H, br), 8.95
(0.5H, br);
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33 ON-'" "OPEGQOAN~- 0 O-~ONTO\ O 0OOO0OO00; N
<N\1IHOX ~ONN S O/ OHOO PEGOAN') O N) Np
wW@2006/080O \ | 0 0 0 OO g N ~N,\LN CH HOy PCMUS203024369
-HOOHS Schene 16 The carbamate |inked conjugates
wer e prepared based on a nethod nodified from WO
92/ 16555, which is hereby incorporated by reference.
Thus, REG di ol (500 ng, 0.083 nmol) was
dlssoﬁﬁg'/@ﬁhgﬁﬁ1ﬁggzl amount of CH2CI2 (0.1 nl). To
t ek added a 2.0 M sol ution of phosgene in tol uene
(O 6 ., 1 2 mol). Thegreaction mxture was stirred
room eNpeLaLure fPh g hoyrs and then
concenmw ed in vacuont 9 yleld 500 ng (100% of the 6
kDa PEG biss-chl orof f mpte as a white solid. A
solution of 33 (211 ngl 0.33 nmmmol ) in CH2CI 2 (3 m-)
(see exanpl e 30) was dﬁgd to the 6 kDa PEG '
bi s- chl or of or mat e (500 Woer0. 38 nmol ) di ssol ved in
CH2Cl2 (2 nl). TrT et amne (11 L, 0.08 nmol) was
added, and the reaction mxture was stirred at room
tenperature for 18 houNs.o The reaction m xture was
concentrated in 123 Y%3299§/010054 PCT/U82005/024369
vacuo, and the residyue Mas di $s0l ved in N@Ckl(loruy
(10°F3

ZWbcross Ii Hpol ygtyrene sulfonic acid resin
, and t he reactlon veSS@I was fre for
S\'L <£h [trate
d@cent d in vacuo to ylel 3 d % of,a
mhlte olid. A portion of the materi (546 ) was
purified#y HPLC, yielding 156 ng of the 63%Da PEG
bi s-conjugate t-butyl ester as a white solid. HPLC

determ ned the conjugate to be >99% pure (retention

tine= 9.655 nin). 'H N&R (CDCI3) 5 9.07 (bs,| 2H), N

8 86 8.84 (m 2 8¢8. 15 (d 2H), 7.53-y7. dép\)
6. 83

7022-17. , 7.03-6.99 ( 4%-90,06.
(d @s,od 78 (m = % AL o
CLTH YA

40 33

Compound 25 (20 g, 0.11 mol) was dissolved in CH,Cl, (500 mL) under N,. The
reaction mixture was cooled to 0°C. Triethylamine (18.12 mL, 0.13 mol) was added,
followed by trifluoroacetic anhydride (18.14 mL, 0.13 mol) in portions. The reaction was
allowed to warm to room temperature overnight. The reaction mixture was concentrated
in vacuo and the residue was taken up in ethyl acetate (200 mL). The organic phase
was washed with H,0, sat. NaHCO,, brine, dried over Na,SO,, filtered, and concentrated
in vacuo to yield 29.7 g (96%) 29 as a yellow solid. '"H NMR (CDCls) & 3.64-3.60 (m, 2H),
3.55-3.53 (m, 2H), 3.49-3.45 (m, 4H), 1.44 (s, 9H). *C NMR (CDCl)  155.7 (Jc.-=36
Hz), 154.3, 116.4 (Jc..=288 Hz), 80.8, 45.7, 43.3, 28.3.
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2H) 4.58-4.44 (dd, 4H), 4.27-4.24 (m 4H), 3.62 (bs,
621 H), 3.40-3.37 (m 6H), 3.07- 3.05 (m 4H), 1.41
w@ 200608154 1.20-1.16 (d, 12H). B. Synthesi s of PCT/US2005/024369
Car bamat e- 1 i nked bi s- PEG conjugate The purified 6 kDa
car bamat e- 1 i nked bi s- PEG conj ugate t-butyl ester (100
nmg, 0.01 mmmol) was dissolved in formc acid (5 nL)

d h .
conce e apufl 24 0 el Oth 1O s e i SRR el L. fesk
waattainjng acohiiemefiat HEL indioxanai@00 tl5atd @.dtheagrxition was stirred in
V?@ett%rth fo@ﬁﬁ’odré’\ﬁm 'I*LOZ(@q HeQaﬁé'seétﬂll QRSB howdP ﬂ}b@% &fnvérglgn to

car bamat e- | i nked bi s- PEG conj ugate car é
a"é‘?dd‘c’asThS regnlioe mixiuaMer congepitatedndaryad teegRduitethvl ether
kwooaﬁ@%mu pRd(dtete ftdrédand dried toyidd 2216 @)(ggcyél)rdowa white mono-

gg)rg%'?_énde-faﬁgsél I\%I\H%éD@#%D dﬂ_@?BZEZQ?W(% %%?(sﬂﬁd) 3.18- 3%6 (m,

AHY21P6.NMR (DMVS@h)),5 B4BYIE-=38 Hzyl 1188\ Jc4281HA, 6691, (4mo, 41.9,
éH), 4.57-4.48 (dd, 4H), 4.28-4.25 (m 4H) 3.64 (bs,
JPH), 3.41-3.38 (m 6H), 3.23- 3.08 (m 4H),

1. 23- £.2588 mldlask @44 chatded w32 (06 4. 01®MBEW!), CH.Cl, (40 mL), and sat.

Rﬁﬁd&%@@ﬁpzﬁ@%actgﬁ aelLe v s/ﬁrreésyla&ggﬁt §ﬁ ®E for 15 minutes.

Car barrdt e- | 1 nked oct a- PEG con ugatet

RN e oa T AT Hetsr HIOPRGIO RERSIEE K8 M splegry of
Ghdsdene (rotofdehé (9 mL] [&m}‘ndl) W dddkd Hothe @rhctidInfiltlir&nidh was
R ogrdgsg 167 5 e moaiaio RS Rl gl b Belpsoid vere
cepaated end moaqze@szohasewa @@phedemtbmcmmmn dTlgt @xhifined
Qdan-g'lgyeg weré wTshgd With Bﬁne Bﬁe&@NQ£4,qlt£rﬁ%l%| nEated in
N5k TR roRIdHS whsakerbibn §HaC FandGoRospirelep Veguq-peainyipld 1.0
g (92%) 31 as a white solid. MS (m/z) 245, (M+H)*. "H NMR (CDCIs) 5 3.80-3.68 (m,
8H). "*C NMR (CDCls) 6 155.9 (JoF=37 Hz), 148.7 (Jor=12 Hz), 116.3 (Jo.r=289 Hz),
48.3,47.8,45.7,45.3,45.1,42.9,42.7.

A 25 mL flask was charged with 24 (5.97 g, 0.011 mol), DMAP (1.34 g, 0.011
mol), and CH2Cl, (22 mL). Triethylamine (2.4 mL, 0.017 mol) was added followed by 31
(4.2 g, 0.017 mol). The reaction mixture was heated at reflux for 20 hours. The reaction
mixture was concentrated in vacuo and the residue was taken up in ethyl acetate. The
organic phase was washed with sat. NaHCO;, H,O, brine, dried over Na,SO,, filtered,
and concentrated in vacuo to yield 9.3 g pink foam. The crude material was purified by
flash chromatography (gradient of 50% ethyl acetate/hexanes to 75% ethyl
acetate/hexanes) to yield 6.1 g (76%) 32 as a pale pink foam. R; = 0.14 (1:1
hexanes:ethyl acetate). MS (m/z) 730, (M+H)*. "H NMR (CDCl,) & 9.08-9.07 (m, 1H),
8.87-8.85 (m, 1H), 8.16-8.14 (m, 1H), 7.52-7.48 (m, 1H), 7.25-7.22 (d, 2H), 7.03-7.00 (d,
2H), 6.91-6.88 (d, 1H), 4.78-4.70 (q, 1H), 4.60-4.44 (dd, 2H), 3.88 (s, 1H), 3.75-3.60 (m,
8H), 3.09-3.06 (m, 2H), 1.42 (s, 9H), 1.18 (s, 3H), 1.16 (s, 3H).

To a solution of 32 (6.11 g, 8.4 mmol) dissolved in MeOH (90 mL) was added a
solution of potassium carbonate (5.79 g, 42 mmol) in H,O (10 mL). The reaction was
stirred at room temperature for 15 minutes and then concentrated in vacuo. The residue
was filtered and washed with copious amounts of H,0O to yield 4.65 g (88%) 33 as a
white solid. R;= 0.08 (5% MeOH/CH,Cl). MS (m/z) 634, (M+H)*. 'H NMR (CDCls) &
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NN Ol OlIr N S0 0 O <NA-N O ST H O Schene 17 By

follow ng the procedures used in Exanple 31 above and
weeboyiony an oct a- pegyl ated hub nol ecul e, theCT/U81085/024369

conmpound was prepared. 125 WO 2006/ 010054

PCT/ US2005/ 024369 Exanple 33 00 H2N O ----NHZ +

OHN -+ 00Q n 0 30 kDa PEG di am ne NOF

PRI I ST BRI 9 DB 3.5 Mo
Bxbb,—@&a‘f._é@ (e aHPEG1 688 ,rﬂél),l-QN-®7®(o_Q1 N), M99 446l (ddl,@Hi, B389 (s,
o b Rl R b,y A0, O o,
NENASAOH CANMR (QRLCI4) 6 130. N 67 -9\ 545, 053401190 71483, 185.0, 133.4,
133.2, 130.6, 124.1, 121.9, 83.0, 73.9, 55.0, 53.7, 50.7, 46.0, 45.7, 45.0, 37.9, 29.3,
28.0, 24.0.

A 250 mL flask was charged with 33 (2.5 g, 3.9 mmol), CH,Cl, (40 mL), and sat.
NaHCO; (40 mL). The reaction mixture was stirred vigorously at 0°C for 15 minutes.
Stirring was ceased and the layers were allowed to separate. A 2.0 M solution of
phosgene in toluene (7.9 mL, 16 mmol) was quickly added to the reaction mixture, which
was stirred vigorously for 60 minutes maintaining the temperature at 0°C. The layers
were separated and the aqueous phase was washed with CH,Cl, (30 mL). The
combined organic layers were washed with 0.2 N citric acid, brine, dried over Na,SO,,
filtered, and concentrated in vacuo to yield 2.8 g (100%) white foam. The crude material
was purified through a silica plug, eluting with 100% ethyl acetate, to yield 2.2 g (78%) 40
as a white foam. Re=0.43 (3:1 ethyl acetate: hexanes). 'H NMR (CDCls) § 9.09-9.08 (m,
1H), 8.87-8.85 (m, 1H), 8.16-8.14 (d, 1H), 7.52-7.48 (m, 1H), 7.25-7.22 (d, 2H), 7.03-7.01
(d, 2H), 6.90-6.88 (d, 1H), 4.78-4.70 (q, 1H), 4.60-4.45 (dd, 2H), 3.88 (s, 1H), 3.79-3.65
(m, 8H), 3.10-3.07 (m, 2H), 1.43 (s, 9H), 1.18 (s, 3H), 1.17 (s, 3H). *C NMR (CDCl,) &
169.9, 167.9, 154.1, 153.6, 150.2, 148.5, 136.1, 133.8, 130.6, 124.2, 121.7, 82.9, 73.7,
54.8, 53.8, 50.6, 48.3, 45.8, 37.7,29.2, 27.9, 23.9.
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Onn O0eH1- 102. / SNO NOS- 0 HNC NS 000 HO ~~

HHOOOJ}-N NNLN~O~OfNO1 --N~/O{" AN i N
wWOR®6010059 n H L n H 0\/ OH N/ N o~NH O 1PGr/usmns/024369

ks Nitro-phenyl (101) 126 WO 2006/ 010054

PCT/ US2005/ 024369 N~\ 0Y-% ~~-OHN \ 0/ I N2 N

Il ~~0 NI SOz 0eO0O-~0/ 1 NOON HON N~~~L
Q 1034 100 101 A solution of 100 (100 ng, 0.14

nTo and 4-nitrophenol (24 ng, 0.17 mol) in THE (0.7
nh.-Synthasis ebearbamata-liaked kiePB@tchnjugats tleywwesieon of EDC
(33 ng, 0.17 mmol ) in CH2C 2 (0.7 nL) was added and
the reaction was stirred at 0OC for 4 hours. The
reaction was dil utedratreb-@t hyl acetate (100 nl) and
washed with 0.2 Ncitric,acid. The organic |ayer was
washed wth 10% K2C03, bii ne, dried over Na2SO4,
filtered, and concentratqd in vacuo to yield 90 ng
(96% of 101, which s usedQi medi ately. 1H NWR
(CDC13) S 9.07 (bsgc omee-@JLgu 8.83 (d, 1 H),
8.28-8.25 (d, 2H), 8.16-8.14 (d, 1 H), 809-§ Q\,/\Fbl 1

H, 7.65-7.63 (d, 2H), 7.51-7. c(dd 1 -7.39°
(d, 2H), 7.36-7.35 (d, 2H), 7.@75 BN
6.95-6.92 (d, 1 H), 5.00Y(s, 2 m "1 H),
4.62-4.45 (dd, 2H), 3.91 (s, 1

Scheme 16

The carbamate linked conjugates were prepared based on a method modified
from WO 92/16555, which is hereby incorporated by reference. Thus, the 6 kDa
PEG-diol (500 mg, 0.083 mmol) was dissolved in a minimal amount of CH,Cl, (0.1
mL). To this was added a 2.0 M solution of phosgene in toluene (0.6 mL, 1.2 mmol).
The reaction mixture was stirred at room temperature for 18 hours and then
concentrated in vacuo to yield 500 mg (100%) of the 6 kDa PEG bis-chloroformate as
a white solid.

A solution of 33 (211 mg, 0.33 mmol) in CH,Cl (3 mL) (see example 30) was
added to the 6 kDa PEG bis-chloroformate (500 mg, 0.08 mmol) dissolved in CH,Cl,
(2 mL). Triethylamine (11 plL, 0.08 mmol) was added, and the reaction mixture was

stirred at room temperature for 18 hours. The reaction mixture was concentrated in
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3.18-3.12 (m 2H), 1.44 (s, 9H), 1.18-1.16 (d, 6H).

Boc N4 OQ,--(NOO--,~Nk-,,-OOHBoc fHONn 0 n
wWm20040100BDa Boc- prot ect ed PEG di am ne The 30 kDaCPER005/024369
diamine (1 g, 0.033 mol) and the 5 kDa Boc- NH PEG NHS
ester (0.67 g, 0.13 nmmmol) were dissolved in CHC 2 (10

m.). Diisopropylethylamne (0.116 ni, 0.67 nmol) was

S5 g e o BB SO0 D A PRSP
yduHforde adidicbeinfi4 tdug)k wasueed, emil theareawion veasel wasexivirled for 2

a'%gl%r q"h@%l)&?r ’d{jls(f}lt%ggb%g tl% ﬁlt?ateY llvgé gon\%ﬁﬁltﬁat& /9 a%f’%et?_lgglg

Boc

NEOOHRE(8T %o et awiiferfotid. tfi\eorﬁ%qfdm mﬁt@ﬂﬁlé%ﬁye%vpafr@nf ied by
(mpaice gew% 15 %—of?heBG mapis@%)scoiajdgalwbﬁ@%téﬁ)as 2 whitd Solid.

Tlrteﬁl]thléﬂgbgageglg ﬁ? §'9° ghr@rﬂe?%_‘?n t'TeZ&B?E mlrﬁ_sH)
o) H2N—I4JMR QDN 5O.09r (b€)2H),M).86-8.84nE) 2N), 8.1828.15 () 2RA), F.53-

e g 2 M B L O P iy A1 Rd AP Mo 4 6 b7y
RH)@S8rrA (Hd k), 41254 B mHH)N3.6T (DA, 620 HHLI4%BE7 gn i GH) 64107-

The reacti on was
i%%%@ﬁ?ﬁéﬁéﬂ%?ﬁ%i’c%%*2%@?’%‘”)5 200 Ny (100% crude 40

%@E a‘a(%%gae %8&%%%5%(%%3%% urI(Fe)ngr e{vg;?lognc

time= Tﬁe Purified L6tl®sa)carb]ahiatd\IMRe4 b)E)(BIEIE)chJu@aBS-b(ﬂyEestet (H90, mg,

Fbotzf m&gg Wﬂ%dlgg%ée% n? ﬂ) r&%)aci%?g’ ﬁﬁH arEaEh@a%ed at ﬁq 6%50?%}‘595% The

kéhct@E@adcmmteatQ@nza%o O'hewldmmra)s dwaslvetl iso@tered i n
nﬁa&é nﬁ}apcfl? d@sbl% S3HY |h%¥9f|aﬁ1'a1lﬁ?hlﬁilezllto yiBray OUW@ )

HA305).f Rt ¥R cagRATEatokGH DRI parBSpcioFRHioaRi 36 Emnip
Vgasvdad dHFal Cadegbriniied chgjagidté Rbewas %Sdurd (r&Entdh tiR&M.63 min).

Eiﬂ‘éiﬁlﬁ‘ NfFE g 35086 B 8850 2R e g (o, iz 5

1O (a5 28), W4t 72 15(d] 41d), 7.ORBOONE M) 05 -6l02 e, aHN@d1-4.Te(m,

d 0
D ETe LB BB LA 8 [Tkt s (i BHh 5%
g30fI)(”06|7|) P23t 18¥ds12H)ssol ved in formc aC| d (5 m-)
and heated at 40C for 24 hours. The reaction was

concentrated in vacuo and purified according to HPLC
Met hod
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Ato yield 0.14 g (68% of 103 as a white solid. HPLC
Met hod C determ ned the conjugate to be >99% pure

W@ e@benioson tine= 7.3 mnutes). 1H NVR ( CDCl 3) PGI/8S185/024369
(bs, 2H), 8.82-8.81 (m 2H), 8.17-8.14 (d, 2H),
8. 05-8. 04 (d, 2H), 7.65-7.58 (m 4H), 7.54-7.48 (m
2H), 7.41-7.34 (d, 4H), 7.10-7.05 (m 2H) 6.95-6.93
( 2 90 (m 2H), 4.63-4.49 (m 6H), 3.64 (bs,
3%(%@&6) 3.35-3.29 (m 6H), 3.22 (m 5H),
%.@nmeﬁio(@arbarhbte-]jnmoch-FIEG (comjugkitd t-buyl 8Sted.. 27 ( d,
12H). 128 WD 2006/ 010054 PCT/ US2005/ 024369 Exanple 34
HZN O~-NHZ O ~NH HN~ 0 --Ti Xo~orn 0 H OJn ch O N
HN-~( o Nekieees pp0gqBad 8-4mm PEG MVTIRKIPEG t et ra- amine N

Rlﬁ Ng éo%jr% pﬁm Hﬁ?f\l"H (EFHNJQA
chon 1 ol F[g“ A oo% e gﬁ *[

(1) excess COCly, (2) evaporate

OH

Scheme 17
By following the procedures used in Example 31 above and employing an
octa-pegylated hub molecule, the title compound was prepared.
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N-(\o n n n
102
000, O-I_

N= s;’ LNH O A(_S7
N\ N__{
{ N

090

00Q
@SN -NH O 103.
(o

Nitro-phenyl ester (101)
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n0O OOnNn ~--NHHNOOO | Qo n )KI0 rol n O ,_~NH
HN 0-110 Boc NH n HN Boc 40 kDa Boc- protected PEG

wo edocat@™ ne H2ZN 10 An NH 2 \_~NH HN rn O O EXT/NS26005/024369
Xo O"AOn bQJn O J_. ,-NHHN ~On O H2N 40 kDa PEG
tetra-amne kn NH 2 131 WO 2006/ 010054
PCT/ US2005/ 024369 40 kDa Boc-protected PEG
tetra-am ne The 20 kDa PEG tetra-amne (0.5 g, 0.025

mol ) and the 5kl oc-NH-PEG NHS ester 4l g, 0.2 .,
mol ) were diss °h CH2Cl 2 (5 nl). Nﬁ Q :
Diis’qropyle afine (0.087 ni, 0.5 nypl o

§0z10e on St rred at r mterrp \‘g for 18
hours NTﬁleq ion was conc n v cuo and

t aken sl:rp~| ' R/b (10 m). 2% %‘do\d pol ystyrene
sulfonic acid resin (1.17 g) vva§ ed®and t he
reacti on v@ssel was swirled for 2 hoWrs. The m Xt ure

\cl:\?adgl :O: gu i Pﬂ;@ (g&gmgrg {4a wgla d]_% ﬁ‘t:rgghenalu(%}l 0.;}7 %mo% in
pUHR (0. 7eniLaeasorodled dn amlceilbabﬁ, Kestubahsign of BDGI(33 rmgoo #Z4mgnol) in

V&%ﬁ% A (@f7 n#LB‘@aé"Qdd@@%n@@@ rﬂc%ﬁﬂs@rrgggf\@t’@fo‘? Qh@tﬂk NfheFSaction

product to

b"éasi’b'BW E’JP gthy 'raéF@Fﬂ § 891 mH ?f’é‘-"""’l?hﬂd Y‘ﬁ“h%rt’- é’s‘}'t“C acigy Npgrerganic
(18}2civds wé?sfﬁd With ( 0%, Kz(loi'ﬂmneSdr]éii ovbsNa,3OHfilterad, @4d Eéncentrated

i/g ;85'@ toye %i ;%0 w@’;}[gfgl 9 ,&hlchg%a@l_léseg S él%E@ NME%DC&) R
{BOT (hs AlH) 26476183 &0 1KDE.2BS25( G 08, 6318 PEG, 1 HJ, BDON (@, 1H),
(706517 g (002+Q)0?§1 '?'19" &d 1,489, 7. M ﬁ?ﬁhlﬁg 7.3b- ﬁé\(ofrgHi“r)m I (m,
rg—acq gfoﬁ 9%5 500 (s 2H), 4.82.4.76 (m, Tid), 4. o a5 (dd, 2H), 3.91 (s, 1H),
3.18-3.12 (m, 2H), 1.4 (s, 9H), 1.18-1.16 (d, 6H).

H H o
Boc’ N\/{O/\JO\/\g N\/\[O\/%O/\/\ HJ\/\O[\/O}/\ l’:II,BOC
n n n

40 kDa Boc-protected PEG diamine

The 30 kDa PEG diamine (1 g, 0.033 mmol) and the 5 kDa Boc-NH-PEG-NHS
ester (0.67 g, 0.13 mmol) were dissolved in CH,Cl, (10 mL). Diisopropylethylamine
(0.116 mL, 0.67 mmol) was added and the reaction stirred at room temperature for 18
hours. The reaction was concentrated in vacuo to yield crude product. The residue was
purified according to HPLC Method B to yield 0.46 g of the 40 kDa Boc-protected PEG
diamine as a white solid. HPLC Method C determined the product to be >96% pure
(retention time= 7.6 minutes). 'H NMR (CDCls) 8 6.75 (bs, 2H), 5.15 (bs, 2H)3.64 (s,
2940H, PEG), 3.33-3.31 (m, 10H), 2.47-2.43 (m, 4H), 1.44 (s, 18H).

H 0O
@]
n n n
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concentrated in vacuo to yield 120 ng 40 kDa PEG
tetra-am ne as a transparent residue. HPLC Method C
waledoeondoned t he product to be >96% pure (ret enP@DNS2005/024369

time= 6.2 mnutes). 1H NWR (CDCI3) S 7.39 (bs, 1H),
6.75 (bs, 1H), 4.49-4.48 (m 4H), 3.64 (s, 3253H,
PEG, 3.35-3. 33 (m 15H), 2.49-2.46 (m 8H), 1.80-1.75
(g{’ QHE Gt but ester (104) The 40 kDa PEG

KA Bk ndé 1 g, 0.0025 mmol) was dissolved in
CH2Cl Zhe30 kba)Boc{aroi&opd(ﬂEyH diafnided0219e0.0@6 ramo) waSdissadlel in

Vm‘ﬁ% ‘)QMZ?]%‘% {}@Jreh g%}?g'n l?éfn &?ﬁydr%lf&‘} h%gl% Tiq S%aggh w%g %?rgzentjated

11 SOProp
wa gaqyd deyela AP ma &l Oo%éa@tie 69|k%BE§tdlameeiaaa beigronesidue. HPLC

tREREd @tdéfe‘?m*r@cﬁ tHaSrEWIE B- beTJ'Q%%(rjﬁﬁ@s)rét@Htldﬁq%e- 6. 50 ernutes) 'H

concentrated in vacuo to crude
VIR £C136k) & -85-Pp.( HUk: FRo@s "ﬁe’i%‘?@h%@@ tPRO), ptdi2t(m; §0H),

b2347>§(a?/rpw]-g (retent| on tinme= 10.9 mnutes). Conjugate
105 104(0 g, 0.0024 mmol) was dissolved in formc
acid (5 nL) and heated at 40C for 24 hours. The
redayliester (|R) concentrated in vacuo and was purified

T05. ad " inkBe EECHT e B0 & R otk b g esh R R sHel mL)
d@tspprgmtle!hyfia;lmbewgﬁ!%% pumml)(é\ragaddrtd fg:omcrmrcog\pg.énd 810;3 éo .082
A yion AgheFpooRS! diptioBilRidmis (Ao o 584 54 me

Tegdiof was Sirfed afro&8 tefpe@atinmfor4Blhourg. Ttk r@achiGn yas coBtdntrated in

3688 oA BT AP, oy e

]EQq.Brodlg:t @zpe@gg% @lgqg(yq.tpntpggpe- 8. ngngeQQC(qqlﬁ pio@Hfyt was used as
3s46-2.42 (t, 8H), 1.79-1.74 (m 8H), 1.30-1.25 (m
24H). Exanpl e 35 H2N NH2 10 0 kAIn ~j-NH HNOO O
O -On XO0 4 nrol.\, NHN-~OO HZN n O knNH, 40
IKimjljate t&x ra-amine 0 0 ON,) '"Tr ~%5~0 0 O

102 (0.3 g, 0.007 mmol) was dissolved in formic acid (5 mL) and heated at 40°C for 24
hours. The reaction was concentrated in vacuo and purified according to HPLC Method
A to yield 0.14 g (68%) of 103 as a white solid. HPLC Method C determined the
conjugate to be >99% pure (retention time= 7.3 minutes). 'H NMR (CDCls) & 9.05 (bs,
2H), 8.82-8.81 (m, 2H), 8.17-8.14 (d, 2H), 8.05-8.04 (d, 2H), 7.65-7.58 (m, 4H), 7.54-7.48
(m, 2H), 7.41-7.34 (d, 4H), 7.10-7.05 (m, 2H) 6.95-6.93 (d, 2H), 4.90 (m, 2H), 4.63-4.49
(m, 6H), 3.64 (bs, 3042H, PEG), 3.35-3.29 (m, 6H), 3.22 (m, 5H), 2.45-2.41 (t, 4H), 1.79-
1.74 (m, 4H), 1.29-1.27 (d, 12H).
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OHOJn ~pLO ~-NHN~ O dolln ~oLr~i 0 OH T-N
Ng HON NJ N, N | OQOCOs 00 f\ 010 OO0 N SO i N
WO ede@b0s4 ~ H O 107. t-butyl ester (106) The HOI/KEm05/024369

PEG tetra-am ne (37 ng, 0.000925 mml) and DVAP (0.5

ng, 0.0037 mmol) were dissolved in CH2ClI2 (0.5 nlL).
Triethylamne (3.tL, 0.019 mmol) was added, followed

by 40 (26 ng, 0.037 nmol). Another portion of
triethylamne (3 L) was added and the reaction was

stirred at roomtenperature f¢r 18 hours. The reac iQn\l,s
concentrated in vacuo to|yield 34 ng crude 2
a V\,hl te SO|N HPLC Met hod C [determ ned the pr@ Oo ﬂ
>80O retention tigpe= 10.9 mnutes N
( 4 my, 0.0008 mml) g?thved
, owci d ( o) and heated at or
hourS HT e reaction Fponcentrat eqN actuo and

time= 7.6 mnutes). 1H N 5906(bs 4H) ,

8.86 (bs, 4H), 8.17- 801 (d, 4H),

7.26-7.23 (d, 8H) -699(d8 6.72 (m 4 \}

5.69 (m 4 460447( 8H) ,

(bs 1602 BE@'F 36 3 30 (dd, 8H), ﬂmN nQ

zN~ Z;@( 1.24 (bs 24H). 134 WD 2006
/

purified according too ©o yield 17 ny
(50% of 107 as a vvhlte C Method C
determ ned the conj ugate t/_f) 99% pure (retention

L (924369 Exanpl e 36 HO OH o~- O 0l ,
oo WAL Nn~InOHONOOO HOO nC 40
kDa 52> &rfh PEG al cohol NoF colbBor ati on (NH
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S~HOO~N 1" 109. 135 WO 2006/ 010054

PCT/ US2005/024369 0 G O 00 O~~//~"" 0n~nO0OO0 O
w@2esslomosd 0- - C Cl 40 kDa PEG tetra-chl or of or PEr/8S200#024369

40 kDa 4-arm PEG al cohol (0.2 g, 0.005 nmol) was

di ssolved in CH2Cl12 (1 nL). To this was added a 2.0 M

sol ution of phosgene in toluene (0.15 nL, 0.3 muol).

ctlon wa irred at roomtenperature for 18
h‘@ﬁféﬁ %8’%%%‘?!’%{% tefrasam E‘(?ncentratgg in vacuo to
yi el d Th8Q0kDaFPEG thiea-dflink (5 FHEN25%hmal) eind the 6fkDaBat-NHBEG-
¥ I 4 :
%H%‘%E%Ep 8 q&'mnﬁd qi désﬁélb&i’ m(é@%) mghl@) i c@? S@E%\ylagqme
i (R-08CPRcP2 mmohivps addsgd; g h%ﬁécfmﬁae%t re@B tergperaiurp for 18
_fll_’{]ﬁaks) TﬁeQbé&%ﬁWab)toﬁo%h@étEW InacieardBtaken dp |nQAé3ﬂ-5(1@TFﬁL) 2%
e re n was stirred

AR Rt s b e B LoT D BB A0S g Spgon vessel
wasl sshird@orizthoofs. B8 mivdura wak filtegedsamidicdnceGbated pataeudlio gield 1.4
lqg(§ n{Opran 59?]3 aolz %@.om&% e(?cﬁxewiéﬁiﬁ |f}é@gcé#%é&{oerﬂﬁ0%éﬂ¢od B
vtayle@&ﬁﬂemf%&ct) efithe 40 kRa Recaiategied REG tefriacainine ae a aMhitgysolid.

t@Ldﬁb{ﬁo&@H@@%uﬁea tﬁe ioah@{ t&oéib@%q)&él Z%nﬂ% tih@2 8 aﬁmﬁutes)
whi t n1ned conj

td W@Rﬁ@%}o@ﬁ@ ((?Seﬂ 5ht5i 1<§n(b§ i %:3 & & ?r??ﬂh E5F) %&'N@Pe(m:

(16PG12396-549 (106H)( D$9-148m, $H)BPaB(HB96 M 4H), 8.17-8. 14
(d, 4H), 7.53-7.49 (m 4H), 7.26- 7.22 (d, 8H),
7.01-6.98 (d, 8H), 4.81-4.78 (m 4H), 4.59-4.46 (dd,
819 kDaPEB tetra3omi 8H), 3.64 (bs, 3872H, PEQ),

2000/ 180t WP Frlscbi il 58, LFe kg (0355, ¢des mmol) vas
dissolved in TFA (4 mL) and stirred at room temperature for 1.5 hours. The reaction was
concentrated jn vacuo to yield 120 mg 40 kDa PEG tetra-amine as a transparent
residue. HPLC Method C determined the product to be >96% pure (retention time= 6.2
minutes). 'H NMR (CDCls) & 7.39 (bs, 1H), 6.75 (bs, 1H), 4.49-4.48 (m, 4H), 3.64 (s,
3253H, PEG), 3.35-3.33 (m, 15H), 2.49-2.46 (m, 8H), 1.80-1.75 (m, 8H).

t-butyl ester (104)

The 40 kDa PEG tetra-amine (0.1 g, 0.0025 mmol) was dissolved in CH.Cl, (2
mL). Diisopropylethylamine (9 uL, 0.05 mmol) was added, followed by compound 101
(82 mg, 0.1 mmol). Another portion of diisopropylethylamine (9'uL) was added and the
reaction was stirred at room temperature for 48 hours. The reaction was concentrated in
vacuo to yield 110 mg crude 104 as a white solid. HPLC Method C determined the
product to be >80% pure (retention time= 10.9 minutes).

Conjugate 105
104 (0.1 g, 0.0024 mmol) was dissolved in formic acid (5 mL) and heated at 40°C

for 24 hours. The reaction was concentrated /n vacuo and was purified according to
HPLC Method A to yield 0.05 g (48%) of 105 as a white solid. HPLC Method C
determined the conjugate to be >99% pure (retention time= 7.6 minutes). 'H NMR
(CDCl,) & 9.06 (bs, 4H), 8.83-8.82 (m, 4H), 8.20-8.17 (d, 4H), 8.05-8.03 (d, 4H), 7.63-
7.61(m, 8H), 7.53-7.49 (m, 4H), 7.42-7.33 (m, 8H), 7.09-7.05 (m, 4H) 6.70 (m, 4H), 4.84
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n On OH HO/- n 40 kDa 3-arm PEG al cohol NOF

Corporation N N, NYNH OS OO~ ~/ Ni\uNO STH
w@2Me013i®. N NNO NJItN O n YON N 4Ho |PQ/uBR0051024369
NNN NNNnNnNOOPpl--- O 1 S<N,,.Nt- NO- ST

O111. N\ NNNOOI OOH\k OHS n S NNI
pVj\ 0O ON NnNn NNN ~fn

(m, 4H), 4.62-4.50 (m, 12H), 3.64 (bs, 2357H, PEG), 3.36-3.29 (m, 12H), 2.46-2.42 t,
8H), 1.79-1.74 (m, 8H), 1.30-1.25 (m, 24H).

Example 35
NH,

e S

Tt
oAb Thae
o T4,

40 kDa PEG teira-amine

X
N |
S,O&
A
JEH 07<
40

106.
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400 O<N Jt, OH ST HO 112. 137 WD 2006/ 010054
PCT/ US2005/ 024369 t-butyl ester (111) The 40 kDa
wW@2@e®EG al cohol (0.25 g, 0.00625 mmol ), 110P¢DUS2008024369
0.056 nmmol), and triphenyl phosphine (0.025 g, 0.094
nmmol ) were dried by azeotropic distillation from
toluene (5 nL). Half of the volune was distilled over
(2.5 n.), and the mxture was cooled to room
tenperature. CH2CI2 (0.5 nL) was added to nmake the
reaction honpgeneous. Diethyljazodi carboxylate (0.015
m, 0.094 mmol) was added drfop-wi se and the react 8N,
stirred for 48 hours. HPLC hod C showed the o

gﬁp Lete P€appearance of the starting PEG al cdho N
The9®a S concentrated in vacuo to yleT t he

t - butyty Fer€§m& as a white solid. Cbnj 1 12 111

(0. 213, 8. 005 nﬁﬁ[ s di ssol ved in for gt?c d (3

) and heated at' 4 pr 24 hours ction was
concentrated in vacuocn S pu | accordlng to

HPLC Method A to yield O. &39 of 112 as a white

solid. HPLC Method C deter -t

>99% pure (retention tine tes). 1H NMR

(CDC13) 5 9.08 (bs, E;& ,n 9 8.18-8.16 (d,

3H), 802800(4'5 67761(rHN B747738

(m 9H), 7.08-7.08-m Sw 6.91 (m 3H) (m

3H), 4.62-4. 45%&@ n 4.13 (m 6H) , %mwoos i ”\fs
5919H PEG, 8'_,23 (m 6H) 1.25-1.24 (d, 18H). ”3$ 0030
mgt hods @«used to synthesi ze the fO||OMAng N0

coAjdigatds? %Exanple 38 0 H HONN N \ 0 0195 /11
O NMNMPRO"N NN 1 SO000INOS
s-f\Ho 107.

e conjugate to be

O

t-butyl ester (106)

The 40 kDa PEG tetra-amine (37 mg, 0.000925 mmol) and DMAP (0.5 mg,
0.0037 mmol) were dissolved in CH,Cl; (0.5 mL). Triethylamine (3 pL, 0.019 mmol) was
added, followed by 40 (26 mg, 0.037 mmol). Another portion of triethylamine (3 pL) was
added and the reaction was stirred at room temperature for 18 hours. The reaction was
concentrated in vacuo to yield 34 mg crude 106 as a white solid. HPLC Method C
determined the product to be >80% pure (retention time= 10.9 minutes).

Conjugate 107

106 (34 mg, 0.0008 mmol) was dissolved in formic acid (4 mL) and heated at
40°C for 24 hours. The reaction was concentrated in vacuo and purified according to
HPLC Method A to yield 17 mg (50%) of 107 as a white solid. HPLC Method C
determined the conjugate to be >99% pure (retention time= 7.6 minutes). 'H NMR
(CDCl;) 6 9.06 (bs, 4H), 8.86 (bs, 4H), 8.17-8.15 (d, 4H), 7.52 (d, 4H), 7.26-7.23 (d, 8H),
7.02-6.99 (d, 8H), 6.72 (m, 4H), 5.69 (m, 4H), 4.80 (m, 4H), 4.60-4.47 (dd, 8H), 3.64 (bs,
1602H, PEG), 3.36-3.30 (dd, 8H), 3.16 (m, 8H), 2.46-2.42 (t, 8H), 1.24 (bs 24H).
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Il Na~NOHOn HONI~\ ~HDCON 0001JS// 1
OO0\ O~N NNNNYnNnn ORJOON /N\W& HOHC
wE2@601®54 138 WO 2006/ 010054 PCT/ US2005/ 024 36BCT/ 4820824369

4-arm PEG al cohol was coupled to 110 and deprotected

to final product using simlar nethods as with 112.

The product was purified according to HPLC Method A

I—E’)}a& ll\/Eééwod C determ ned the conjugate to be >95% pure
ntime= 7.5-8.1 mnutes). 1H NI\/R(CDCIB) 5

%®8 (bs, 4H), 8,84 (bsClb_ H), 8.18-8.16 g)dCI 4H)

uﬁw <eré;<m iy L zw;% s

213 (m; 8 Tbs, 10101 H
H), 1. 25-1. d, Exan'pl e 39 N~
N@tbOHNopo n HO N[THIEH ~O N~ N
N N

\HCN =
ONONOOU n IN NeONYNMNG )LNONH
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40 kDa 3-arm PEG al cohol was coupled to the t-butyl
ester 114 (shown below) and deprotected to final
w@e@dootosausi ng simlar methods as 112. The pr oPOTUSWE5024369

purified according to HPLC Method A. HPLC Met hod C
determ ned the conjugate to be >95% pure (retention
time= 7.3 mnutes). 1H NWR (CDCI3) S 8.66 (bs, 3H),
8.44 (bs, 3H), 8.04- 8.02 (d, 3H), 7.75- 7.30 (m
24H) 7.10-7.06 (m 3H) 6.93 (s, 3H), 5.60-5.50 (m

4.15 (m 6H), §_§ 4270H PEG, 3.00 (m

40-B. 20 ( 27 (d, 9H). 139 WO
2006/0 5 PCT/ /024369 N~-NH NNMNO NO
I VI - 140 WO 2006/ 010054

PCT/US rrple 40 HOO n 'n.H HOnNn 40
kDa3 EGaI NC]:Corporatlonl\V\ N, , ~NH
F3C PCF3 NJIt,NOHON0O J-OON

cl

40 kDa PEG tetra-chloroformate ,

The 40 kDa 4-arm PEG alcohol (0.2 g, 0.005 mmol) was dissolved in CH,Cl, (1
mL). To this was added a 2.0 M solution of phosgene in toluene (0.15 mL, 0.3 mmol).
The reaction was stirred at room temperature for 18 hours. The reaction was
concentrated in vacuo to yield 200 mg of the 40 kDa PEG tetra-chloroformate as a

white solid.

t-butyl ester (108)

The 40 kDa PEG tetra-chloroformate (0.2 g, 0.005 mmol) was dissolved in
CH.Cl, (2 mL). To this was added 33 (63 mg, 0.1 mmol), followed by triethylamine (3.5
uL, 0.025 mmol). The reaction was stirred at room temperature for 72 hours. The

reaction was concentrated in vacuo to yield 270 mg of 108 as a white solid.

Conjugate 109

108 (0.26 g, 0.006 mmol) was dissolved in formic acid (5 mL) and heated at 40°C
for 24 hours. The reaction was concentrated in vacuo and was purified according to
HPLC Method A to yield 0.105 g (42%) of 109 as a white solid. HPLC Method C
determined the conjugate to be >99% pure (retention time= 8.3 minutes). 'H NMR
(CDCls) 6 9.06 (bs, 4H), 8.85-8.84 (m, 4H), 8.17-8.14 (d, 4H), 7.53-7.49 (m, 4H), 7.26-
7.22 (d, 8H), 7.01-6.98 (d, 8H), 4.81-4.78 (m, 4H), 4.59-4.46 (dd, 8H), 4.28-4.35 (m, 8H),
3.64 (bs, 3872H, PEG), 3.15-3.13 (m, 8H), 1.24-1.19 (m, 24H).
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HOIT -1 O"YN F3C N\ 11, -~ n NNtN NIk NO
117. I NO- HOFRICN\ CF3 NINII OOH N " OHn
WO 200600054\ / ONIN F3C O/ \' I / NP - n n N PT/NB200M24369
NJINO" OHHo 118. F3C t-butyl ester (117) The 40
kDa 3-arm PEG al cohol (0.00625 nmol), 116 (0. 056
mmol ), and tri phenyl phosphine (0.094 mmol) are dried

%ﬁ%opic distillation fromtoluene (5 nL). 141
10054 PCT/ US2005/ 024369 Half of the vol une
is distilled over (®. ), and the m xture is cool ed
to room tenperature. Cl2 (0.5 nL) is added to neke

the reaction honpgenedusyo Di et hyl azodi carboxyl ate
(0.094 mmol) is added drop the reaction
stirred for 48 hours. The reéFL%\lls concentrated in
vacuo to yield the t-bu tler Conj ugate 118
118 (0.005 mol) is,disPol yed in foPlic acid (3 ni)
and heated at 40C for 24 hours. The reaction is

concentrated in vacué? -4rg PB@ pleghiobd according to
HPLC Method A to i el V999 PERp] e 41
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Usi ng the product of Exanple 29 and the PEG pol yners

used in Exanpl es 38

wae@opr@pared: OO N \ n 0 n ~~N* N11~N\ +
n n (total
0O n~-\01\-0 i~Ni~ NN OINJ
7410/ (total

N~NNOH 0O~1 N
about 42 OOO) N/
0 O\ "\ N OH

and 39,

H
\

n vi n N

H

the foll ow ng conjugates

O P MUSH05/024369

Mv of conjugate is

Il N
Mwv of

41,500) The fol | owi ng conj ugat es

W%?[eg ({ﬁgabout

nd VI are prepared according to the
exan‘pITés 48ridastamPECddeahal 26 bel.@1a25 mMnid), B1¥(0.04 g, 0.056

(45 YRR T B R o
istiflatiopfigmyplueyte §impgr Hplf gidpe velume || led gver (2.5 mL) and the

ikt e 69 rdd( 18) rdorfr-temSirAiuf0 N, of, @b G(1HIGHELH#ddRY @ make the
reaction homogeneous. Diethylazodicarboxylate (0.015 mL, 0.094 mmol) was added
drop-wise and the reaction stirred for 48 hours. HPLC Method C showed the complete
disappearance of the starting PEG alcohol. The reaction was concentrated in vacuo to

yield the t-butyl ester 111 as a white solid.

Conjugate 112

111 (0.2 g, 0.005 mmol) was dissolved in formic acid (3 mL) and heated at 40°C
for 24 hours. The reaction was concentrated in vacuo and was purified according to
HPLC Method A to yield 0.1 g (48%) of 112 as a white solid. HPLC Method C
determined the conjugate to be >99% pure (retention time= 8.1 minutes). 'H NMR
(CDCl5) 8 9.08 (bs, 3H), 8.84 (bs, 3H), 8.18-8.16 (d, 3H), 8.02-8.00 (d, 3H), 7.67-7.61 (m,
6H), 7.47-7.38 (m, 9H), 7.08-7.04 (m, 3H), 6.91 (m, 3H), 4.88 (m, 3H), 4.62-4.49 (dd,
6H), 4.13 (m, 6H), 3.64 (bs, 5919H PEG), 3.23 (m, 6H), 1.25-1.24 (d, 18H).

Similar methods were used to synthesize the following conjugates:

Example 38

H
N
HO WS
B 1. ad
N
T NN\ T [ o e
Oy M T O g F
Ne OH In L In N
YN _O:><:q_ Ho o
s ° 7N [ ~ o 0 OT;;S /7
N_/—-O O——\__N)l\N \N
N N\‘( L In In .
0
./ %150 ° \_/"

OH

113.
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rimer O-(CH2CH20)pC(0) O / SO2 N"o HOH OF 3 4
homot -()C(OCvH)ya '(C CF6OPC(O _ N etram Oy o N)
W@ e006M BFOCCP (CL~H~>PC(O)' N/ SN2 k CQOH 4 BCT/NS2005/024369
hono / O-NJ octoma er z }-SO N NZ HCOON 5 2
-C(OQq CH2CH2O) p--C(O - oy H horm 0O O/ sot diner N
kH COOH 6 honot O-(CH2CH2) pC(0)-; ON 1 rinmer

(~EI) ﬁ( %942%1% F%d % ﬂh&%ﬁgﬁ%%@@%g éﬁ@tg:tlec:“’go%nﬁl product

atsingrsinvlaOmeihods @ withd\12. ThelproduaEHILIFRYG act@diBy ©) HRLOMEhod

N %ﬁe&e dRtehhn g %%%g‘ %? bufe \}4eterﬁu8ﬁ time27 Blg.1

mlnutes) "HNMR (CDCI3 69 08 (bs 4H), 8.84 (bs 4H}), 8 18-8.16 (d, 4H), 8.02-8.00 (d,
4H), 7.67-7.61 (m, 8H), 7.47-7.38 (m, 12H), 7.08-7.04 (m, 4H), 6.91 (m, 4H), 4.88 (m,
4H), 4.62-4.49 (dd, 8H), 4.13 (m, 8H), 3.64 (bs, 10101H PEG), 3.23 (m, 8H), 1.25-1.24
(d, 24H).

Example 39

/ \

O { ?L\)& -

e

N
Y O
Né\lN
\ N OH
o) N7 o
%
|
N
115.

40 kDa 3-arm PEG alcohol was coupled to the t-butyl ester 114 (shown below)
and deprotected to final product using similar methods as 112. The product was purified
according to HPLC Method A. HPLC Method C determined the conjugate to be >95%
pure (retention time= 7.3 minutes). "H NMR (CDCl,) & 8.66 (bs, 3H), 8.44 (bs, 3H), 8.04-
8.02 (d, 3H), 7.75- 7.30 (m, 24H), 7.10-7.06 (m, 3H), 6.93 (s, 3H), 5.60-5.50 (m, 3H),
4.15 (m, 6H), 3.66 (bs, 4270H PEG), 3.00 (m, 3H), 3.40-3.20 (m, 6H), 1.27 (d, 9H).

139



OyN dimer O T2 143 WO 2006/ 010054 PCT/ US2005/ 024369

10 hetero -C(O Q CH2CH2O P C(0)- First A Miety diner
woi2@ee1d854 * H COON Second A Moiety r N Qu"J BOI/UR00$/024369
$1COOH S z= [Ot[c:] [c:] p[c:] P-Co. OP [c:] p[P]P

f P PC2HHHHOZC C02 CO2 C2 CO2 CO2 CO2 where

in each of the structures the sumof all p's is from

200 to 1360. TABLE VI (A )c B Myigties A Mieties zz
g-0 O (total Mw of conjugate is abopt " k™ off jr)r
42,000) S ff o 144 WO 2006/ 0100 / US2005/ 024369

N 27 NH
N
NZ IN
S)\H Oj<
o)
11

‘5’%

4,

140



NN~ N1\ N (total Mv of conjugate is about sop

o 42,000) CNIk OHHON \ ZZZ N NYN O (total Mw
wototsonjosgate i s about 0 o  41,000) CN \ kN OHPEI/US0p5/R24369

OON I N OOONnN/ SAO0 OXxo on KNOHN Or4 HO

~-40in OS (total Mv of conjugate is about 42,000)

NN\ ONN~n NI >/ so0/ O 0O0O(CN~OH S-0

%Hm ; 1!é4 n (total Mwv of conjugate is about 41,500)

HQ

s

Hof
40 kDa 3-arm PEG alcohol
NOF Corporation
3
N o
/\N/\ N\(NH
N)\IN °
x 0
T
o)
T\ P e
N

N N_/_ =
/\)N\/\ \‘( N /N
(o]
N/lN 117
™ O
N

Y HE

FiC
/ \

118.

t-butyl ester (117)
The 40 kDa 3-arm PEG alcohol (0.00625 mmol), 116 (0.056 mmol), and

triphenylphosphine (0.094 mmol) are dried by azeotropic distillation from toluene (5 mL).
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000400 N,
conjugate i s about

T H

0/-),

--NHnn-~ 00 0O

,\k OH 0O
42,000) 145 WO 2006/ 010054
wWEON6BR805/ 024369 0 NP n N)f N O NON O
j'2n\ NO (total
41,500) ZZ= NHHN- OO O n \--NHHNCJ n
i-NHnn HN4 ZZZ =

(~HS

00

n (t

otal Mw of

~ NPQ\r/0B2005/024369

Mv of conjugate is about 0 1l

o O On DC

c?—I~a_lfl\|of tgeovopume is distilled over (2.5 mL), and the mixture is cooled to room

temperature.

CH,Cl, (0.5 mbL) is added to make the reaction homogeneous.

Diethylazodicarboxylate (0.094 mmol) is added drop-wise and the reaction stirred for 48

hours. The reaction is concentrated in vacuo to yield the t-butyl ester 111.

Conjugate 118
118 (0.005 mmol) is dissolved in formic acid (3 mL) and heated at 40°C for 24 hours.
The reaction is concentrated in vacuo and is purified according to HPLC Method A to
yield 112.

Example 41

Using the product of Example 29 and the PEG polymers used in Examples 38

and 39, the following conjugates are prepared:

R, 7 1P TN
0 o NN N N\_
L dn >< L dn N \[( 3
.0 o. - N¢HN 0
Lo " NZ S)\N OH
L Jn L dn
(total Mw of conjugate is about °
42,000)
N
/\N/\ N\‘( \g_
N)\N °
\-§ NZ ‘\(IKN on
| N T 0

(total Mw of conjugate is about
41,500)

The following conjugates in Tables V and VI are prepared according to the

examples and schemes described herein.

TABLE V
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nNNH OOO -~0 HN-<L.\ 0 O~~O n HN--s 146 WO

2006/ 010054 PCT/ US2005/ 024369 BI OLOd CAL EXAMPLES
waEx@apl®sA I n vitro assays for determ ning potRODYSINS/024369

candi dat e conpounds: 15/7 epitope induction on Jurkat

TM (15/7 LIBS) Log-phase Jurkat TMcells are incubated

ina 96 wells Flexiplate under the follow ng

AannaAl + 3 Ao 1NE ~all o/ 100 1 [ vanl | H Aaccav hitffAor (2N
IIUI l. T UItID. LUJ CT1 gMéléqiesl T V\ICI T I II uoouy J ) % A S\ ya v
pes, 140 mM Nadl | mM Cadl 2| 1 mM i
FaY 7O AN M 'y L i 117 £ =l \ Al al
U. ul"/() ) B Ly . lgl LI 1O7 7T \I:I all} y [N} L,UII}JUUIIU

at—a——;

range |of concentrations. The incubation is perfor ge@/’
e
o]

for 30 yynut es atodleHed, b% -@bg  then washed j\)@}

W t h asgqyr buffer ‘and 1 ncubated w {h soF&b 2 anti

Ms 1gG (Fc)tPE (I munotech cat# PN | Sty 4t 200

in _asgsay butfer for 30 minutes on ice in tshe dark.

Cel2l s jaré then washed once and re-suspended in 300 I /a

col d assay buffer for CHERPRI-y S| s
(Bect oROMOE ki AEEHT Nt j_ %al.g mo)_ ;an ﬁ@
Assay |(WRRSOMP)  Met hods:* | At egri <rzle diate

cell adhesi pn through a multi vaI em | nt er on W th
their :npm ic i nand: = multi nI e _jnt pnr| A pr‘pnf ars

si Rul ta ndousl y<o1e<n@tﬂg,1 Sotappbel | i gand nol ecul es v
wi t hin gﬁ‘ogjhesi ve su ;;r ate. To sinulate this 0\[]/“\)
physi 0l Mcal inter act] in a highly=sensjtire; ©
quantitative agsOesca’ nul RSOt i gt hr.bpe.was
devel oped that binds specifically|lto a4 grin on
the—strfaeeof—tynphoeytes—The probe—conststs—of—a——
smal | |rptechl e ligand for a4 integfin, conpound 200@*”‘
(structlff shown below), conjugated to a nous g
carrier 4gplecule in a € -10-fold malar XCess -°10

small | nolecule : 1 1gQ. This bindin S bt ed by
21/ 6, jand antibody to a4. Once boupd to {bge cell

sugfage, 2t he ToR 1%,CHE0) RRoJEas Ired Wit =
fl uorescent|y- Ia%@g% secoﬁggrge apti body aga| T\/\N*

nmouse | Ig&oby FACS analysis. In thig
di f f e ehempuse @‘

COOH

6 hpmot ‘ 0—(GH,CH,0),6(0)—} 0\[( ~ S
. rimer +(0)C(OCH,CH,),-0 H
0—(CH,CH,0),C(0)—¢

7 homot FOCIOCHCHY, 0 O cren0,co-+ oj]/
etram \u, /L/O o
— o]
erc Q_ngj i§

ooy, EHHO,L0-+ "N coon
8 homo N\/\
octom \ﬂ/
er Z
O_ COCH
9 | homo ~C(0)O(CH,CH;0),-C(0)- L
dimer /(G Y
f‘@‘w ﬁ\
r—(oc&ca»o d
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nonocl onal 1gG carrier nol ecul es have been used, TM2a

and 27/ 1, neither of which bind to human | ynphocytes
wariessosonj ugated with the a4 ligand. (NH ~~PEr/0sN05/24369

) O\VI ON <NgQLNOH s HO 200. Snall

Mol ecul e- Anti body Reagent Conjugation Approxi mately 1

rrg of TI\/IZa or 27/1 (EI an) anti body vvas i ncubated with

- L Ar SONNLE /I ND

'I'l A II L}\JLUU\JI \V) 4%6'2%‘9'—

m)TOar Z‘[{?ZF 5 oftl&@%%ﬂ%%r 955;(6%/ the pr eseﬁérgt fMo'ety

[Bis(s sbcci ni m dyl ) suber at €] Pierce) at 50-fold

nol ar |excess in a 1.0m total vol ume for 60 @e{ at N+
OH

room |tenperature, with stirring. T eac

t hen quenched with the am ne-contai ny g

TRIS-Cl at pH 7.5 for 20 mnutes. The pr uct was

dial yzed twce for 24 hours against 4,000 vol unes PBS
at 4 degrees Cin 10 KD MN cut of f frermbr argecemsA @foieds

to renove unbound small nolecule and |inking reagent.
Conpeti tive| Binding Assay Jurkat cells (subline TM (\N
subcl one #1b, Elan) were incubated{wth a titr

vari olls test conpounds in the prese I:ﬁE a Q)r
27/'1 ¢onjugate diluted at 1:100 inp er for

30 m nutes At room tenperature. Unaound

then nenoved by several wash step in W the ceIIs

\AOK hal | A+ Kol 1 v o Danlirmeony + S o S f\r\v\t

o ri-fiina
weT T T U TuU T A DTURATTAIT T AuT © |. P (U o M I | uytc a.l.

300 x g for 5 mnutes, then resuspended in fresh
buf fer. Remai ni ng bound anti body conjugate was
det ect#d by |ncubat| ng the cell s wth Goat F(ab)' 2

anti - nouse I I
for 30-m nut t 4d rees C Iowedob
and FACS anq\g gé]e Ep oojs eU( ti

On ex

U7

(2G3 Li g éa

are incub teqb ame d%r t ep

f ol | owico cond| ons 05 c I s/ 1 I /we ssay 0,C
buf fer (PBS, 1 2CaCI 29, 1 FTMJZI\/QCI 20, 5%6 1 og/ m

The  PREGUAERD:P % BOFPGe as b 96 5 ﬁ%@%@g @

CeIIs are then washed tw ce W|th assay buffer and
i ncubated with Coat Fab'2 amtBLBEI | gG (Fc)-PE

(I mmunot ech cat# PN | M)551 at 1:200 in assay buffer
for 30 m nutes on |cdark Cells are then
washed once and re- pended in %BO | cold assay

buffer for FACS anal yS| s (Becton-Di cki nson).

B Moieties A Moieties
“ O
(total Mw of conjugate is about “IL oH
42,000)
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148 WO 2006/ 010054 PCT/ US2005/ 024369 WHAT | S CLAI MED

IS: 1. A conjugate of the formula I:
whr@eoowpat i bl e pol ymer noi ety optionally covaP@nuk3n05/024369
attached to a branched-arm hub nol ecul e;

~(Ag | Bis

about 2 to about 100; A at each occurrence is

a

gis from

i ndependently a corrpound of formula Il Ar2-T R55
\ NH G—H—or—a—pharraceuteaH-y—aceeptable—sall
thergof, wherein J is selected from a) a odp of
formjla (a): R3LNN R32 (a) vvherei n R31 is g eoval ent
bond ito the pol yiter noiety whi t| onal PR sies
a link {o“%(ﬁ%g LSatS &l gted u cansi st ng
of ~H 1% 3’09%’ %ﬁ ) 31, 31' )2
-NC3-CscycI ic, -(P , and -SR vvher(e éiac Ris
i ndepgendently an optionally |subst¥ ed Straight or
branghed CI-Csalkyl, optionalTy substituted
C3- Cqcycl oal kyl, optionally jsubstituted arylV_/or
optignally subsgzzuted heterloaryl, and R32 i
covalient bond to the pol yner|, ety whi phfl o??él 'y
conprii gotal Mw dficonjegate iBrabRB2 |i lé’@ct»e m t°he grjoup
consi|sti ng of -44,000NC2, hal oal ky oVR41) R42
whergin Mis a coval ent bond, Q% gr §SO2-, and |[R41
iIs R4l N(R41 )2, or CR41' V\,here each R41' is
[ ndepetjdent l'y.hydro ptl onal |y subst [ t’%’ed
strai ght ranc e gl kyl, optio
substltute opt| Ly 149 0@10054
PCT/ S2005/;0 JT e -~
/—/% n O—_\{i
(total Mw of conjugate is about
42,000)
-EA%‘\l JON
N N—™
\ / sf&O 0 ©
N \\U\ oH
< o
total Mw of conjugate is about
41,500)
Ry 1A TN
\_\o o N’N“\
L dn L In N 0 \‘( ﬁ*“sr
>< \ I~Eo o]
- -0 0. S 0]
/—J }‘l \\\LN OH
A T L
Jn L in

(total Mw of conjugate is about

42,000)
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substituted aryl,
or an optionally
WO picon@s4 substituti ons are halide,
- OC1- Coal kyl , and R42 is hydrogen,
substit ut ed alkynyl

Art 02 0 c N ~
rolln COTTo1 ﬂ h\ld

ct i nn r\f

optionally substituted heterocyclic
substituted heteroaryl,

wherein
Cl - C6al kyPCT/UB2005/024369
R41' al kynyl , or

and b) a group of formula (b):
nmX—l (R n (b) wherein Ris selected

alkul

\JI.III'\;J T

aryl, sub
heteroaryl;
f aryl, su

E&garyl Whereln
i obal

ary
erein the p

fr om the—grou
|tu€ yI
ubst i Ar'
cons Stl

subst
ubstit ute

and s
|tuted r yio,
t covia
'auPO

stltuted aryl
is selected
bstituted ar

valen&

ed fron1the gr oup

rogen,
I

hgt ey oar

vl
ne

ryl

each

t he
opt i onal
links the poly

3‘(

gr oup
oaryl

i s |

noi etly G&a%w%ﬁé&ﬁ%atm el ect

[

Ilnﬁer

Ar2; Xi ected fromthe group

and s
subst
het er
r
COﬂSISIIng of —aryt, substituted ar
substltuted heteroaryl, al kyl, sub
ylan1no and substituted al kyl
-0-, -S2 and optional
which is optlon coval ently bou
noi ety wherein, in ea¢h dase, ]
optionally conprises |nker
t he pol yner noiety; er e
| a (c
oup cons]
r oAm

poly
conpr
tlonally coval ently bound to
n -t he polymer noiety opt
_gchovalently i nks the
group consisting of h r
from a) a group of f
Y is selected fr on1t gr
-NR - whereln tt ed

con3|st|I-2T drogen and al kyl ;
277 =
H
Q
n
e
0]
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150 WD 2006/ 010054 PCT/ US2005/ 024369 Wis sel ected
fromthe group consisting of a covalent bond to a

W@ ogers4oi ety which optionally conprises a | PeiREs20851024369
-NR2R3 wherein R2 and R3 are independently sel ected
fromthe group consisting of hydrogen, alkyl,
substituted al kyl, and where R2 and R3, together wth

the nitrogen atom bo r rma heterocyclic
ring or a substitut edg P_'é,gﬁ_ ?"PLESO i ng wherein each
of al kyl, substituted al Kyl eterocycl ic and

i ol st 8o tRIE Mfdote%ct &&H&l#é&?%%éo&%ﬁ' ently

oundtoapo yrre tionally
cbbeRitoRs indugtio “rk 7 ger equal to 0, 1 or

2; n lL@gqsnasmulﬁgﬁrTm@u@I ark Onddbatdd O a6 vaéns Flé&}plaﬁe Ohddd Bhe

o Gieiondhidtah 4" 1 Wi bodeu Bty e i srsetie e

hetnwr O&CTIY,|1 M MGCISarenPBIBIA), r10’1§;d;/rﬁp‘tfﬂl'ﬂ(méd)9ar@t6oﬁtp3und ata
nitrogens eter | O

TapeT S oResRss 1o Bet:afens PREMe IS B YRR K o elbgre
viherchashptl tvdceakithyassaymuiffesees ircubatedkeith G&¥ Falb'2 anttlay BlGERE)-PE

rquﬁ&ecﬁt c%QJF%\ﬁTm%gﬁ'aﬂ %Q(WF ag%&lg)g{f | r%‘r%lo n¥lrélﬁ§rq)rlcesl?e %e%ark

ker tuted
r@)tm%mehh@pmeranme-su@ende{d—ln 300RIId agsay hiHRE 8r FACS
V!}.‘éf ?5”8 béklﬁgdﬁx substituted al kyl, aryl,
t|tu ary eteroaryl, or substituted
heteroaryl, R55 is -OH or a hydrolyzable ester, or R55
f DU RIeAt hgﬂt@#@h&mhyg@w?@r with the polymer
'tt . optionally through a Tinker; provided that: A
Mse t one of J, R55, and T contains a coval ent bond
t 0 t héntpginymeaptorsioiediate; cebadhdsim through a Grultivieetintdraction with

A, A S, ORI B5T osBR  e
dlsemra@lﬁ@ﬂetsow'@rwnmdttes'wb@tatﬁ J msymtﬁteth@fphmsnolm@l Rcacton

GRAhAhRS @t@o@ﬁtat RERBAY, b ehuRivBIBhMIGRAd pBbENYs debaibpdn
N oo nszo"c‘>e5/ 8%4369 " 'EE" Prob&has developetitnat

i’é’@&?ﬂ?%fo ?y Antedrip on eUERee of ?yng)];gcytﬁ Qlﬂwegéﬂpﬁ consists of a

coallr melacde lllsand for a4 integrin, compound 200 (structure shown below),
conjugated to a mouse IgG carrier molecule in a 6 — 10-fold molar excess (6 — 10 small
molecule : 1 1gG). This binding is inhibited by 21/6, and antibody to a4. Once bound to

the cell surface, the conjugate can be measured with a fluorescently-labeled secondary
antibody against mouse IgG by FACS analysis. In this assay two different mouse
monoclonal IgG carrier molecules have been used, TM2a and 27/1, neither of which bind
to human lymphocytes unless conjugated with the a4 ligand.

Small Molecule-Antibody Reagent Conjugation

Approximately 1 mg of TM2a or 27/1 (Elan) antibody was incubated with a 1:6 or
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Cl-C3 alkyl, and both R groups are on the same carbon.

4. The conjugate according to Claim1l1, wherein, qis
waeoosiot®ger of from2 to about 20. 5. The conpPUyaESM™05/024369
according to Claim1, wherein q is an integer of from
2 to about 8. 6. The conjugate according to Caiml,

wherein A at each occurrence is independently a

PRI S b b ity o bl
dCeep) ab|56-fald| moléhexcess in &.1.0rictotabrplumatfer 8¢ adndengt taom
i Ner.el. t i S . .
R M e T oA B GG e ginsgpranin
xaiffer TRIRrG a) PN 70 o120 pirgtes. Thg pradysh wieprdialyged wgel for 24 hours
adefapBt AtU0s/oRmes PB3RI 8 abgreds C hhe KEOMWGREnERIaR e 8etied to

Claim1l, wherei at each occurrence i s

irﬁPJ“Bbee‘H’t?SH?‘le V"%{P’E@ﬁ%’g%ﬁ'a’ Igpking reagents > \Wwo 2006/ 010054
PCT/ US2005/ 024369 O Ar2 Are -Y . SOZ N-Ir NOH llc
G dihpetitive Binding Assa

Jurkat cells (subline TM, subclone #15, Elan) were incubated with a titration of

various test compounds in the presence of the TM2a or 27/1 conjugate diluted at 1:100
in assay buffer for 30 minutes at room temperature. Unbound reagent was then removed
by several wash steps in which the cells were pelleted in a Beckman table top centrifuge
at 300 x g for 5 minutes, then resuspended in fresh buffer. Remaining bound antibody
conjugate was detected by incubating the cells with Goat F(ab)’, anti-mouse IgG(Fc)-
Phycoerythrin (BeckmanCoulter) for 30-minutes at 4 degrees C , followed by washing
and FACS analysis.

2G3 Epitope Induction on 8866 cells (2G3 Ligand Induced Binding Site)

Log-phase 8866 cells are incubated in a 96 wells Flexiplate under the following
conditions: 10° cells/100 pliwell in assay buffer (PBS, 1 mM CaCl,, 1 mM MgCl,,
5%FBS), 10 pg/ml 2G3 (Elan), and compound at a range of concentrations. The
incubation is performed for 30 minutes at RT. Cells are then washed twice with assay
buffer and incubated with Goat Fab’2 anti Ms IgG (Fc)-PE (Immunotech cat# PN IM0551)
at 1:200 in assay buffer for 30 minutes on ice in the dark. Cells are then washed once

and re-suspended in 300 pl cold assay buffer for FACS analysis (Becton-Dickinson).
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(R n or a pharmaceutically acceptable salt thereof. 9.
The conjugate according to Caim1l1, wherein A at each

woeec@dnt®sce i s i ndependently a compound of f orP@TIUS2005/024369

I1d: ONRRR3 Art.1 Ar2-00 SOZ NOHIId HO (Rn or
a pharmaceutically acceptable salt thereof. 10. The
conjugate according to Caim1l, wherein A at each

ndependently a conmpound of formula
%Ex&§ﬁ§%&|}§:’ S(r)20N,.,, K NOHIle H SO or
a pharmaceutically acceptable salt thereof. 11. The
conj udetosjugete of therdieymute ICl ai m 1, wherein A at each

occurrence is independer a compound of formula
[1f: 153 WD 2006/ 01005200),,5/ 024369 O O Ara No
S02 OR4A NJ~HOHIN I (R5)n or a

phar maceut i cal | y accept abl e |salt thereof, vvherei n R4

vaIentI

opFl 1 oa?crngpag%l ijgigrsmglegllolpﬁq{épecovalentﬁ/ a¥tached to a branched-arm
hub molecule;

q is from about 2 to about 100;

A at each occurrence is independently a compound of formula Hll

Ar—T

J R%
SNH

o]
I
or a pharmaceutically acceptable salt thereof, wherein
J is selected from:
a) a group of formula (a):
R31
WS

LJss

(a)

wherein R*'is a covalent bond to the polymer moiety which optionally comprises
a linker, or R*' is selected from the group consisting of —H, R®", -NH,,
-NHR?", —=N(R®"),, -NC3-Cgeyclic, -OR®", and -SR®", wherein each R*"is
independently an optionally substituted straight or branched C,-Csalkyl,
optionally substituted Cs-Cecycloalkyl, optionally substituted aryl, or
optionally substituted heteroaryl,

and R* is a covalent bond to the polymer moiety which optionally comprises a
linker, or R¥ is selected from the group consisting of —H, -NO,, haloalkyl,
and -N(MR*")R* wherein M is a covalent bond, ~C(O)- or -SO,-, and R*!
is R*", N(R*"),, or -OR*",

wherein each R*" is independently hydrogen, an optionally substituted straight or
branched C4-Csalkyl, optionally substituted cycloalkyl, optionally
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R5 is selected fromthe group consisting of al kyl and
substituted alkyl; and Ara is selected fromthe group
wa@oemsiosttossrg of aryl, substituted aryl, heteroarPgl/UuSENE 024369
substituted heteroaryl. 12. The conjugate according to

Caim1l, wherein A at each occurrence is
independently a conpound of ~O Ara 04 \.N So2 0 R4 N

H R tl accept a
salt therég?sgtuﬁé? ?@nc%qlgﬁaélg%%%% efe‘%%é["c 1§ %@ pOna"y
moi ety whisabstituiad dweterdayyl.c argreins eaptienal | $ub§tildt10n525aqes halide,

sel ected fg @A&IW‘%r%@H@saﬂ@lns' sting of al kyl and
substi t ute d a is selected fromthe group

cons@é‘tjlﬁwds B¥dr%ﬂe§‘i R sﬁ'E\g‘ty‘ Piﬁ‘@at'tﬁtfa??‘kyw&la@‘i‘ oaryl and

substld)btgtrcﬂ@dﬂ&irmmaam)yl and nis an integer equal to
O, 1 or 2. 13. The con gate according to Caiml,

wherein A at each occti gce IS 154 WD 2006/ 010054
PCT/ US2005/ 024369 |ndep aen l'y a conpound of fornula
I[I'h beloww O 04 Ara N ONNOH HS O or a
pharmaceutical l'y acceﬁt bI saI t hereof, wherein R4
is coval ently bound to Iyner noi ety which
optionally conprises a nker and Ara is selected

fromthe group consisti ng;)of aryl substituted aryl,
het er oar yl (b)
wherein R is selected from the group consisting of a hydrogen, alkyl,

substituted alkyl, aryi, substituted aryl, heteroaryi, and substituted
heteroaryl;

Ar' is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl wherein each of aryl, substituted aryl,
heteroaryl and substituted heteroaryl is optionally covalently bound to
the polymer moiety wherein the polymer moiety optionally comprises a
linker which covalently links the polymer moiety to Ar';

Ar? is selected from the group consisting of aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkyl, substituted alkyl, alkylamino, and
substituted alkylamino, wherein Ar? is optionally covalently bound to
the polymer moiety and wherein the polymer moiety optionally
comprises a linker which covalently links the polymer moiety to Ar%;

X is selected from the group consisting of -NR'-, -O-, -8-, -S0-, -S0, and
optionally substituted -CH,- which is optionally covalently bound to the
polymer moiety wherein, in each case, the polymer moiety optionally
comprises a linker which covalently links the polymer moiety;

where R' is selected from the group consisting of hydrogen and alkyl;

T is selected from:

a) a group of formula (c)

0

PN

—2-Y W
3 (c)
wherein Y is selected from the group consisting of -O- and -NR'- wherein R is
selected from the group consisting of hydrogen and alkyl;
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and substituted heteroaryl. 14. The conjugate
according to Claiml, wherein A at each occurrence is

w0 pabependent | y a conpound of forrmula Ili: q APCT/US2005/024369
Ar2---NY NR6 02 OONRSS5 ( (= NHMY \XI O (Rn
Ili or a pharmaceutically acceptable salt thereof.
15. The conjugate according to Caim1l4 wherein mis
1, X is; 1S i tly
sel oot i pieBialEhthe GREV ot SerERe o IEARIAED.
bond to t heojshlWiiesyopiipnady gommrises Fiieker aff HfERewherein R” and
according R@ar@irﬂieﬁéﬂeﬁnt{v@i&tég fidm the droupREnditing ofXidfbgen,
OCCu T e e SR aiod o SRR 98! SRS il Syer
I ndependenatom kundthpeets) ormfa Heberoayclic ririgior beulbstitutddb5 WO

/2996/R géoo%ﬁ%}éc’f{?ﬁ%ﬁe%@g?% ogr'% lh%&tﬁféggwg%t&o&cuc

accept abl earshsubsiithied é@tjﬁfocmﬁ‘? isTREonain FRIgleNtY Rasibd faR prRjymer

to O ai m lnsReneidh vt ofRmBIlyRaIpFERNCIRMKES
i ndependent |y a oouggég_f formula Ik below O R31
’ ’ N

O NR2fE3's aRginfqger Rﬁ%‘ 0

nis an integer equal to 0, 1 or 2; and

o

‘?.L!/NTN\RB
O (d)

wherein G is an optionally substituted aryl or optionally substituted heteroaryl 5

b) a group of formula (d)

or 6 membered ring containing 0 to 3 nitrogens, wherein said aryl or
heteroary optionally further comprises a covalent bond to a polymer
moiety which optionally comprises a linker;

R® is a covalent bond to a polymer moiety which optionally comprises a linker,
or R%is —H, alkyl, substituted alkyl, or -CH,C(O)R"", wherein R" is —
OH, -OR™, or -NHR®, wherein R is alkyl, substituted alkyl, aryl,
substituted aryl, heteroaryl, or substituted heteroaryl;

R%is —OH or a hydrolyzable ester, or R* forms a hydrolyzable polymer ester
with the polymer moiety, optionally through a linker;

provided that:

A. at least one of J, R®, and T contains a covalent bond to the polymer
moiety;

B. when X is -O-, then m is two; and

C. the conjugate of formula | has a molecular weight of no more than

about 80,000.

2. The conjugate according to Claim 1, wherein only one of J, R® and T contains

a covalent bond to a polymer moiety.

151



R32 HO Ilk or a pharmaceutically acceptable salt

thereof. 19. The conjugate according to Claim1l
wob@emLsA at each occurrence is i ndependent | PCHUS2005/024369

compound of forrmula IlL below O R31 N~ NUH,, a

NRS5 R R32 HO IIL or a pharmaceutically acceptable

sa:t t hereof, wherein R4 is covalently bound to the

oly noi et 1.0 [ Sl

0. ' T BB AL 0o B ar e Wbt B 8 S p e

@j—lﬁsdlkviyﬂmd b@ﬁlngswmdra}géhe saype eArb@rky| ami no, and R32

is sul fonam de, am de, or urea. 21. The conjugate

ACCor Fhdgbniudald atbtrdihg tVORMET whBrei) ¢ iSaminegasofFibaviito

bel ow,. 156 WO 2006/ 010054 PCT/ US2005/ 024369 B

eBPdEPes A Moieties NA Oy N-) 0

-C(O) Q(CH2CH2O PC(O)- O\ | a h S02 COH N N

G- ( CHPIGHXD)UBEte@Iccarding GNCIRIN 1.(WeiroTisEnHptpgercf from@ to about

@ (CH CGHROPC(O O 802 ,,1 COOH N jJ~

.L(OC(OCH, CH~, ( zCHZOPC(O)T N ON OO

6. The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of formula lla

0

b
Arz—
\§02 o .
:j/U\
(R),
Ia

or a pharmaceutically acceptable salt thereof.
7. The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of formula lib:

or a pharmaceutically acceptable salt thereof.

8. The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of llc:
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L(O C(pCzCHP O\ (CCOPC(O N~ S, 02 COOH JIN OyN Z
ONIl S02 N N-H COON OyN-_,\ ~y

WO g OSH2CH20) PC(O) - " O 0 S02 NH COOH N H PCT/US2005/024369
(CH2CH20) PC(0)-; I O/YN\\Ny (O C(OCH2CH2)P Of \ "0 H
(CH2CH20), C(0) Q S02 COOH N H '-(0O C(OCHzCH-P \ n"
(CH2CH20) PgO T OyN\\H1L 0 S02 4-(0O C(OCHZCF~) 'O

CH CHzO PC(O -r N COON HOyN,,-H OZO0ll S %c\NN
P-O0H -C(O Q CHZCH2ZO PC(O - N Y\ / SO N cooH

- (OCHCHv O 157 WD 2006/ 0100540§ST/ US2005/ 024369 o O

2290

Ar2 "
rz.—
Ar1\?02 o Y
N U\N OH Ilc
H
s
(R)n

or a pharmaceutically acceptable salt thereof.

9. The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of formula lid:

O
>—‘NR2R3
Ar' ArP—Q
\?02 o
N .\“\U\N OH IId
o
0]
(R,

or a pharmaceutically acceptable salt thereof.

10. The conjugate according to Claim 1, wherein A at each occurrence is

' independently a compound of formula lle:

0]
>—NR2R3
Arl_o
OH e
O
or a pharmaceutically acceptable salt thereof.
11.  The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of formula lif:
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QoL ~0O0ZZ ON (t otal Mw of conjugate is about N H
J 42,000) S~" o N\ ZZ NN~ NO3', 0VY ~"

W@ t@wbalooMv of conjugate is about s 0 O 42, 00PYT/OBR2005/024369
.,V KNOHH S ON \ zzz NNYN? ~ O (total Mw of
conjugate is about 1/ S/,0 0 41,000) CN ,KNOH T H
SO0O O0(r) 0004 XON" ol 1 NoOS1"O
(total Mwv of conjugate is about 42,000) N \ O NYN-\
nNNO / sooo0O0ON-~-~OH ~O

N on

(Qr/n |7 N IIf

or a pharmaceutically acceptable salt thereof, wherein

R* is covalently bound to a polymer moiety which optionally comprises a
linker;

RS is selected from the group consisting of alkyl and substituted alkyl; and

Ar® is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl.

12. The conjugate according to Claim 1, wherein A at each occurrence is
independently a compound of

(@)
1 on a

N "
G -
0]
(R%),
or a pharmaceutically acceptable salt thereof.
R* is covalently bound to a polymer moiety which optionally comprises a
linker;
RS is selected from the group consisting of alkyl and substituted alkyl; and
Ar® is selected from the group consisting of aryl, substituted aryl, heteroaryl

and substituted heteroaryl; and
n is an integer equal to 0, 1 or 2.

13. The conjugate according to Claim 1, wherein A at each occurrence is
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" Oin (total Mw of conjugate is about 41,500) OO0

N\0O" OCOMNMNDNN(N,~~OH O0STHONN (total
wOwoeN1®6nj ugate i s about 158 WD 2006/ 010054 PCT/US2005/024369

PCT/ US2005/ 024369 42,000) 1040 NIP n }-~ NN~ N O NN

O] OHOH nn\ N O(total Mv of conjugate is

about Oit 41,5000 OON \ N N(N}- o ONL N N

Flegfcig o Moot binfl hBhol o coni ugate s about

OH

or a pharmaceutically acceptable salt thereof, wherein
" R*is covalently bound to a polymer moiety which optionally comprises a
linker; and
Ar’ is selected from the group consisting of aryl, substituted aryl, heteroaryl
and substituted heteroaryl.

14. The conjugate according to Claim 1, wherein A at each occurrence is

o

independently a compound of formula lli:

N Neps6
A A R

?02 0 \([)r

N R55

( ( NH
m
x|
(R i

or a pharmaceutically acceptable salt thereof.

15. The conjugate according to Claim 14 wherein mis 1, Xis 8, and R at each
occurrrence is independently selected from hydroxyl, alkyloxy, alkyl, or a covalent
bond to the polymer moiety.

16. The conjugate according to claim 15 wherein n is 2, and R at both

occurrences is methyl.

17. The conjugate according to Claim 1, wherein A at each occurrence is

independently a compound of formula lj below:
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n~*"IN"N~N+ OONNOOI NI NOH innHO
(total Mwv of conjugate is about 41,500) wherein Zis
w®@2008/0f0064 0 [Ce] o f ~0o |l [Ce] of /o | f /o |POI/IUS100£/024369
LOJL( A pLf QAJp PppPPpC 02C C2 CX2
CO2 CO2 CO2 CO2 159 WO 2006/ 010054 PCT/ US2005/ 024369
ZZis NHN 0 O n-NHHNe in OO OOXOrn 0O O ro.
Y-NH/-/" nnHNW 0O 0poO tN nn H\N~s' and ZZZ

is ~NH 0O

or a pharmaceutically acceptable salt thereof.

18. The conjugate according to Claim 1 wherein A at each occurrence is

independently a compound of formula llk below:

0
R¥" O—(NR2R3
N
O

or a pharmaceutically acceptable salt thereof.

Ik

19. The conjugate according to Claim 1 wherein A at each occurrence is

independently a compound of formula IIL below:

R31

)g

R32 1

or a pharmaceutically acceptable salt thereof, wherein
R*is covalently bound to the polymer moiety which optionally comprises a linker.

20. The conjugate according to claim 17 wherein G is pyridinyl, R31 is hydrogen
or dialkylamino, and R32 is sulfonamide, amide, or urea.

21.  The conjugate according to Claim 1, wherein A and B are as shown below:
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2% A pharnaceutical conposition conprising a
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tlgfprapeutlcally effective anount of a conj ugate ,
0

@"f’"bll o Caim1l or mxtures thereof
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.;and

where the sum of all p’s is from 100 to 1360.

22. A conjugate according to Claim 1, selected from the group consisting of:
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24. A pharmaceutical conposition according to claim 23
wherein the pharnaceutically acceptable carrier is
wa@iobakloss f or parenteral adm nistration. 25. BCT/US2005/024369
phar maceuti cal conposition according to claim 23
wherein the pharnmaceutically acceptable carrier is
suitabl e for subcutaneous adm ni stration. 163 WO
2006/ 010054 PCT/ US2005/ 024369 26. A pharmaceut |
conmposition according to claim23 wherein the ,3@
pharmaceutical Iy acceptable carrier is suitabl DpS =N
adm ni stration by infusion. 27. A pharnmaceutitvaly
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phar mace caIHIvgﬁceptHab e garri g}ﬂ(‘#ﬁé’ wg\:lmne for
admi ni st@\%ﬂgﬁl nh]’% P 28N ical
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oNr_alq.‘oa\g stration. 29. A pharmaceutical conposition
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39. The nethod of claim 32 wherein the disease state

is multiple sclerosis. 40. The nethod according to
w@k@on®24 wher ei n sai d di sease state is sel ect BAI/US20051024369

the group consisting of asthma, adult respiratory

di stress syndronme and acute | eukocyte-nediated |ung

injury. 41. The nethod according to claim40 wherein

the di sease state is asthma. 42. The nmethod accordi ng
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and a pharmaceutically acceptable salt thereof.
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23. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a conjugate according to Claim 1 or
mixtures thereof,

24, A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for parenteral administration.

25. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for subcutaneous administration.
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26. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for administration by infusion.

27. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for administration by injection.

28. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for oral administration.

29. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for rectal administration.

30. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for administration using a patch.

31. A pharmaceutical composition according to claim 23 wherein the
pharmaceutically acceptable carrier is suitable for administration by inhalation.

32. A method for treating a disease state caused or exacerbated at least in part
by alpha 4 integrin-mediated leukocyte binding in a patient, which method comprises
administering an effective amount of a conjugate according to Claim 1.

33. The method of claim 32 wherein the a4-binding interaction that is inhibited is
with VCAM-1.,

34. The method of claim 32 wherein the a4 binding interaction that is inhibited is
with fibronectin.

35. The method of claim 32 wherein the a4 binding interaction that is inhbitied is
with MadCAM.

36. The method according to Claim 32 wherein said disease state is an

autoimmune disease state.

37. The method of claim 36 wherein treatment by the conjugate of claim 1
alleviates the inflammation and subsequent tissue damage caused by an

autoimmune reaction.

38. The method of claim 32 wherein the disease state is multiple sclerosis,

meningitis, encephalitis, stroke, and other cerebral traumas
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39. The method of claim 32 wherein the disease state is multiple sclerosis.

40. The method according to Claim 32 wherein said disease state is selected
from the group consisting of asthma, adult respiratory distress syndrome and acute
leukocyte-mediated lung injury.

41. The method according to claim 40 wherein the disease state is asthma.

42, The method according to Claim 32 wherein the disease condition is
rheumatoid arthritis.

43. The method according to Claim 32 wherein the disease state is an
inflammatory disease condition selected from the group consisting of erythema
nodosum, allergic conjunctivitis, optic neuritis, uveitis, allergic rhinitis, ankylosing
spondylitis, psoriatic arthritis, vasculitis, Reiter's syndrome, systemic lupus
erythematosus, progressive systemic sclerosis, polymyositis, dermatomyositis,
Wegner's granulomatosis, aortitis, sarcoidosis, lymphocytopenia, temporal arteritis,
pericarditis, myocarditis, congestive heart failure, polyarteritis nodosa, hypersensitivity
syndromes, allergy, hypereosinophilic syndromes, Churg-Strauss syndrome, chronic
obstructive pulmonary disease, hypersensitivity pneumonitis, chronic active hepatitis,
interstitial cystitis, autoimmune endocrine failure, primary biliary cirrhosis,
autoimmune aplastic anemia, chronic persistent hepatitis and thyroiditis, AIDS
dementia, diabetes, Alzheimer's disease, dementia, atherosclerosis, tumor

metastasis, and transplant rejection.
44. The method of claim 32 wherein the disease state is Sjogren's disease.
45. The method of claim 32 wherein the disease state is Crohn’s disease.

46. The method of claim 32, wherein the disease state is inflammatory bowel

disease.
47. The method of claim 32, wherein the disease state is ulcerative colitis.

48. The method of claim 32, wherein the conjugate is an o3y and an o437

inhibitor.

49. A pharmaceutical composition comprising a conjugate according to claim 1 in

combination with an o837 inhibitor.
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50. A method for treating a disease state caused or exacerbated at least in part
by alpha 4 integrin-mediated leukocyte binding in a patient,which method comprises
co-administration of an effective amount of a conjugate according to Claim 1 and an

effective amount of an aR; inhibitor.
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