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orally available. Because many of the disease conditions treatable by these

compounds are chronic conditions, a prolonged serum half-life for the administered
compound would increase the usefulness of these kinds of compounds in treating
disease in mammals.
The half-life of a drug is a measure of the time that it takes for the amount of drug in the
body to decrease by one half, through normal metabolic and elimination pathways. VLA-
4 inhibitors, including those disclosed in U.S. Patent No. 6,489,300, suffer from short
half-lives of around 10 to 20 minutes, even when intravenously administered in a
pharmaceutical formulation. In order for the patient to retain an effective amount of the
drug in their system for a reasonable period of time, either very large quantities of the
drug must be administered and/or the drug must be administered many times in a day.
VLA-4 inhibitors with such short half-lives are not commercially viable
therapeutic candidates. Therefore, there is a need for VLA-4 inhibitors with
significantly enhanced serum half-lives; preferably in the range of hours to days.
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wherein R*'is a covalent bond to the polymer m0|ety which optionally comprises
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-NHR?", =N(R3"),, -NC3-Cqcyclic, -OR®", and -SR®", wherein each R*" is
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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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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%;



b) a group of formula (d) \_-NYNR6 O (d) wherein G

is an optionally substituted aryl or optionally
webshidsd ed heteroaryl 5 or 6 nenbered ring PCT/US2005/024369

containing O to 3 nitrogens, wherein said aryl or

heteroary optionally further conprises a coval ent bond

to a polyner noiety which optionally conprises a

i nker

uhi oh oS ErSeaf ToR MBSl & PO TRE B 26, ano

al kyl , sub&ptiangtestbaltutd -Chbr WblGlP-@G(P@'R"Y caMalenty bpumwthe

is - 6 W 3@%@&%&@@%4raﬁpﬁ|éd%@@ésjelﬁle/p%ﬂy%eﬂmgle@r optiorfely

-OR18, or - substi tut ed

Al kT, oy PTG SNk gh S (plont Bk esspapime groieh

subst ivheteR' ihstlectadifryrh theRpGup @nsi€idgaf hgdrbyetranl skgb| e

eﬁk%@l@cﬁ%ﬁ&% forms a hydrol yzabl e pol yner ester with

ynmer noiety, optionally through a |inker;

provi @éégfwatOffoﬁmmal(Cleast one of Art, J, Ar2, R55 and

T (nore preferably one of J gnd T) contai ns a

coval ent bond to the pol yner|noiety; B. when Xis -0-,

then mis two; and C tfr%: ate of formula | has a

nol ecul ar wei ght of no e thgg(c) about 80, 000. The

' nvem\/\}h%% r@#?stsepec?e\élf%% Qh%ru;r)r?:gﬁsli‘sttllné:(g -OF n(?iﬁ:bt wi?ereln R'is

phar rraceut selattey frem d@gﬁrm eongisiingi of hydiegenaand alkyl;
t her aW@ée%kéd)fron%é?%b\é@ns@éﬁP&@ﬁa Qvarnsdnk 4R bSyREr

the invention or ures thereof. The Invention als;
provi des nEWIRbGEhieheptiopally comprisgs gjliales apd rhb%ﬁat"’@%fe'“aﬁ and
| east in pAsate indypeMohtlylsdlattal fipmi 1hergtoup\ﬁbhs]§hngﬁt hebgen,

conpri ses QQW %ybﬁtgt{a)d Q%YIaar\dRNm%Fé@ﬁ %IIQSC og%tg?rr{}/)@%h%wgogfn

conprising a accep abf
t her apeut i gt lgnusdtl"@tem \f@rmﬂnﬁ]wpcx@ﬁc Engow @) sufstitwtedf t he

i nvention ﬁétemc%hb' Flﬁggwﬁé?@ﬁ %Qéh of l, hlméﬁﬂwd%rkyﬁhétgrocyc lic
i ncl udes the use of conj ug the | nventi on,

phar maceut PRAPYBplitted @E?EPSV%'C ésaﬂpﬁ'%”%"}’\ epvalsntly poynd e polymer
manuf act ur oty whicreflitits Bpiinaliyoddomprises a Inker,eat i ng a

di sea is%% ie‘?%qua‘? del%% in part, by VLA-4 in a

patient. Tl ates “afid phar maceut i cal
conpogiis Bm)m&gnmqtbbto@sbdr% @ndreat disease conditions

medi at,ed grodb of BARbIa{d) Part, by VLA-4 or |eukocyte
adhesi on.” Such di sease condltlons i ncl ude, by way of

exanpl e, asthma, Al zheiner's di sease,
at heroscl erosi s, Al DS denpmty a, di abetes (i ncluding
acute juvenile onset di ab),

'?.(,Z/N\"/N\RG
O (d)

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 —



i nfl ammat ory bowel disease (including ulcerative
colitis and Crohn's disease), nmultiple sclerosis,
wo bwanainsd d arthritis, tissue transpl antati on, PCTIIBI005/024369
netastasis, nmeningitis, encephalitis, stroke, and
ot her cerebral traumas, nephritis, retinitis,
Sjogren's disease, atopic dermatitis, psoriasis,

myocar di al ﬁ)IHS th’ ,@,q,q1s%%§,§n Iq&li@‘&@{ C?%P%Wnﬂédaglﬁﬂ %r@

injury suc ich occurs 1n res
di stress syuRsiitiag, arﬂlhﬁéﬁ?fowls@ég@t'wqfﬂeml \Nhl ch may
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|anaHﬁHWSFT°E oPRjiopa KR er yt hema nodosum
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ar COI

gr anul onat ,aort

Py oyt o BRSO PP S BRI P I 186
tabapicBocdooarteritis, pericarditis, myocarditis,
congestive heart failure, polyarteritis nodosa,
hypersensitivity syndrones, allergy, eosi nophilic
syndr die énvefonraipo m\«%@ba@wﬁw@ﬁl@om@ﬁwg}ﬁpwhlch compositions

QRIS kdr\eRarRpib @WMa@uﬁ&éﬂ§ SocePiPRIcaRiBPArd ¥ihbapeutically
pneunoni tis, atitis nte{stltlal

chro
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bi | i armyte triventionsilss, pravidesinmathide fa reatirgi ecdisaeeaimediatal ateast

A8 Lo B A4 RSO e Y (hifetd Sflihr abl ¥, he

tes an ar’nac ositrons of this
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rth&aaak@éug eﬁéétm akogntan8 céﬁjﬁdateoéf@ne |ﬁ\¢énﬁ6r0§ﬂ Hixtufss thédeof.
this %tter dis i s invention

ot orThG mibeAnies tagiudef e RR el S irizast ored Biricand
aﬂmnmrmumfae;dadcapmbm sallsutherbeff ohthe nfannhcugeofiamédieatanhigr

] 41005 3dadl Aedses 235061 e, VAR fEuRinal | on

nven rovi des ne preparing the
conj ug4e egnmatewd nhﬁv@smevt@ﬁ' GpOsitens rPaYierksad i teaat

:&ﬁl\%‘ésé E‘ortdhi@ﬁ@m@?ﬁaﬁ@d& Iea@ﬁﬂ—'ﬁbﬂt- @@Eﬂ'l&ﬂib% Sdnedibk Such

t fes to
A e R R D R =
peithidrostidranis, AlESIdangmtia, diabetsi (noludingl aatte iyverde ohssd sitabetas),
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injury such as that which occurs in adult respiratory distress syndrome.

Other disease conditions which may be treated using conjugates and
compositions of the present invention include, but are not limited to, inflammatory
conditions such as erythema nodosum, allergic conjunctivitis, optic neuritis, uveitis,
allergic rhinitis, ankylosing spdndylitis, psoriatic arthritis, vasculitis, Reiter's syndrome,
systemic lupus erythematosus, progressive systemic sclerosis, polymyositis,
dermatomyositis, Wegner’s granulomatosis, aortitis, sarcoidosis, lymphocytopenia,



In yet another preferred enbodinent, q is an integer

of from2 to about 20 and nore preferably from2 to
w@bmani1s4 Pref erred conjugates of fornula | i nedTUus2005/024369

those of formula la below O (A)g la and

pharmaceutically acceptable salts thereof, wherein B

is a a di-valent, tri-valent tetra-val ent or

I'}elgpgr ﬂeﬁtnshéel%a %t .cﬁdso ﬁp&ﬁ@éFéFPfaﬁnlﬁrX rPé)Wartentls

ona
d@da$ae hyneysqn@tmt«y@yworaes Allatay hméﬁosgpbmlps Ynéirage Gurdy

as'ckyugmaefém@r aarbmpomﬂuewélp@wnamﬁéaas@ h wréenamoktr
valent $ tra-va er va

weyrﬁ@?ltlsms rgtug; acfg/e\%oﬁilf 1?t8rfht aiciyjsgu§4autglmmune engocr%e

R&ilurd ) RO ZA DB ARG sispautemiuoeraPadtio aabmiat clizbnic peraisteaac h
c I sk ndependently a conpound of fornula Ila

%9%{5"&%??%)(@@@ S®2 OOH QnHf~CXO (Rn Ila

wher eiPefeably, the penjuasipsfand wharmacejitisally cemnesitians efthist a

GRVEALIGYre QQéHjm hetidas f&%%ﬁ@rasfﬁmaeﬁﬁéuma@m dHhritis and multlple
substi tut ed and s bst tuted alk

S arp s AR S ARG FiSERA e HO S U risnion MhkeT o ate

adrkanli-inflamaztirp aifdct wheroadhinistetey i duniolit fusthet firel yselirytrexting
[ i S e I i et

B ilohs GTREDscs d1sGich it mbliRnlRl YIor TOLBLY L

t he pdihg wentmua@pwrovmes methogle Pé@?@'ﬁ'nﬂ thegonjygaige ofitpe

GRRRLGH ddadn@ihtedh¥diates URSLih tHebEMetibid., heteroaryl and
substituted heteroaryl; Are is selected fromthe group

consi sting of aryl, substltuted aryl, heteroaryl and

subst it ut ed @‘j&%‘fxﬁﬁ:@ks&ﬁ rﬁ‘oﬁaﬁ-ﬁ @(/Fﬁ:r

substi t ut ed eroa and u
het er @amtedlaéomepthlsmnmrmyn @ctat%sl te nomygmwdcit lohlblh@ukocvte

PRI ¥ &S amneaaw.curah FRbEd At RBh MBBEteB M Rkt aﬂl%h OJWLAY4
conprises a |inker which coval ently | j nks_t he pol yner
noi et );n ome m?fgrred embodiment, only one of Ar';, J, Ar®, and T contains a
covalent bond to a polymer moiety.
In another preferred embodiment, the polymer moiety is attached to the
-NR?R? group.
In a further preferred embodiment, when X in the conjugates of the invention
is NR', then m is two.
In yet another preferred embodiment, g is an integer of from 2 to about 20 and

more preferably from 2 to about 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;



X is selected fromthe group consisting of -NR -, -0-,

-S-, -SO, -S2 and optionally substituted -CHr-
wobmre10834 i s sel ected fromthe group consi sti nCDS2005/024369

hydrogen and alkyl; Y is selected fromthe group

consisting of -0- and -NR - wherein R is selected

frlom the group consisting of hydrogen and al kyl; Wis
se he group consisting of a coval ent bond
t%'® rﬂré' 8I ?rlg]lzbhm ety which optionally conprises a
| A atemch amﬂ:rremmmdaﬂrmﬂemth aRompawtt Gdorawia la
i ndependently selected fromthe group consisting of
hydrogen, al kyl, substituted al kyl, and where R2 and
R3, together with the nitrogen atolbound thereto,
forma heterocycl ic ring or a substiytu¥ed heterocyclic
ri ng wherein 200610111115\42_9. | US20115/ 024369
each of al kyl, su ut d alKkyl, heterocyclic and
substituted heter ocyl c is Joptionally covalently
bound to the poly Hily through a
linker; mis an i ) 0O, 1 or 2; nis an
i nteger equal to 0X pharmaceutical ly
acceptable salts thg of ; provided that: A at |east
one of R Ar2, Wand“mMNR2R3 contain a covalent bond to
the polyner noiety; B. when Ris covalently bound to
the pol ymer moiety, nis dfe and Xis not -0-, -S,
-SO or -S2-; C. when Xis -0- or -NR -, then mis

. and D. t he conjugate of fornula la has a

ﬁ’tﬂ?eé%'ﬂll ar weight of no nore than 60,000. Preferred
q@lasjse@ateesromfthé gronplbansistingief aubealeitdeead wfthé polpmerandidty,

bel ow. I

o, O e, IR G961y S

O N , .sBbs{tuted-angipp, |ajiyl and sgbsjtuted alkyl 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;

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 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



and wherein g is 2 to about 20; B is as defined

above; Ar' is selected fromthe group consisting of
wa@eoob/o1msbst i tuted aryl, heteroaryl and substPeTUSIHNS/024369

heteroaryl; Are is selected fromthe group consisting

of aryl, substituted aryl, heteroaryl and substituted

het eroaryl wherein each of aryl, substituted aryl,

ot et Gtk s AR SAREIAL R lesliBeRRLEARALY,

coval erern
20061@mtrommsopvwgﬁlyw92 tpshe)mlm mqﬁr getionallydhireugh a linker;

Qﬁtgéﬁﬂ%bé&&%g&&ﬁza I i nker which covalently Iinks

Ar2: Y I ted f th
s R el e St S Suher o ReTe

wla&naoedtrdanyoanceﬁ‘reblgsmmphe:rmfsl sting of -hydrogen and
?r&x({e,dtp(gr s selected fromthe group consisting of a
oval ent bond to a oI yrrer whi ch optionally
conprifses &t 'P@%R%ﬁro N\R%% eqnipinRe ceyatpnRBongirte the
porRL |y sel ected fromthe group consi st ng of

| g

h k t ut I d wh

R, t Sgel h}glﬂ TR ISR P e e g St g g X
frmtrﬁ aS-h80epo@®ti c ring or a substit ut ed _

het er gcycl | fed X 'il;go""QFN% ”th%ﬁ%ﬂs%o ZAr{gr substituted

al kyl', heterocyclic and Substituté eterocycllc IS
dhti ofths qopiugaie &f @ﬁt"l"?/'%W@'%Wﬁﬁ@’e'%mfmmﬁﬁi%w 000.

whi ch further optionally conprises a |inker; provided

t hat | east one o 2, Wand -NR2 Is covalently
AR i R P N R
a linker; and further provided that the conjugate of
formula I b has a mol ecula ei ght of no nore than
60, 000. Preferred conjugaBesro{Ajpornula | include
those of fornula Ic below ~~A)q |Ic wherein each A
i s independently a corrpoundwpf formula Il e bel ow
O-W Art Are-Y ~S2 O NM™MHIlc CHO (R"

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



and wherein g is 2 to about 20; B is as defined
above; 11 WD 2006101111154 PCTI US211115 /112 4 3 6 9

woaos/oswsect ed fromthe group consisting of a POVES®NE/024369

bond to a polyner noiety, am no, substituted am no,
al kyl and substituted al kyl wherein each am no,
substituted am no, al kyl and substituted al kyI i s

iy Alolely GRY
\(/H% ))r ei no yn&ﬂgaﬁ%ﬁB%ynsggﬁgm(ggﬁmfﬁﬁ?owﬁ%é y op oWﬁr
dﬂ?fﬁt?/f‘%%é' | i nker which covalently links the polyner

moi et Y, is f¢lected st RGr@h doh&ishingHE - MdPNRORGL &I K'gs Of

d b d
Aateg Pthe P Farlatog et sbro i ieTgr oup consist i ng
of ar YV s ssigotedifion thel gmpy bqnshengaof@aawhlentamdd sudbpdlyrhert ed
b1y RRIcK ot o RAST e NRW%-felrélﬁJhegrtaq{{WAr? |

heteroar¥ an stltuted et eroa I'S Optl Ona (y
despRPRIRNHY selRpiRfdranythg ofRyP PRBYIStHG OB qmefaé'f subgéituted alkyl,

mhmsere R?carﬂw te@éthamh khe rﬁ@d‘ﬁéhlaﬁﬁnfbﬁltnhltﬁéfﬁb féiM gh
| .LOo ; | .
TBIeRecT Rl o 516 ol e ioa P kBeth Groh o ebtiuted

etk eetnromchc gnd subistituted deteroopelic Fseopjomalip coaiestisbaund tathe
tﬁé@ﬁﬁgﬁlelemlﬂ fidher OW n§lly5t%h‘g>ﬁ§£da Ifnerrm the group

consisting of a cova yner nnlet

whi ch pf%td%ﬂ‘é‘lt Pve%ﬁ?ﬁ?ffés"\éaﬂq 'MBe'? ﬁr?eva'?{lFQZRSU'WH@?el n
Iaalyaﬁdmaatyamech dpriclelpesiatisby a SfdegCt €d from t he group

uner o SR mell G Re Brides T havie IS aPar e witie

tnoemaze han6:1080.a heterocyclic ring or a substituted
heterocyclic ring wherein each of al kyl, substituted
al kyl heterocycllc and substituted heterocycllc 'S
opt i oREAPIPIQUEAR PyoHuiRIdNqusiednoss o fpmekIa ihelaw whi ch
further optionally conprises a linker; n is an integer
equal to 0, 1 or 2; and e-arnaceutically accept abl e
salts thereof; provi de a{A) east one of R Are, W
and -NR2R3 is coval ent ™y _botnd to a polyner noiety
whi ch optionally conprises g |inker; and further
provi ded that the conjugate of fornmula Ic has a
nol ecul ar wei ght of no nore than 60,000. Preferred
conj ugnérem eath AGY iAtkpRndentipalctMBodnads raliafiehenha 1d
below. (:~:)-(A)g I1d wherein each A is independently
a conmpound of forrmula lid bel ow

O

r*---Y

\soz
m 1 L{( i}

R)n

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

11



12 WD 2006101111154 PCTI US20115/ 024369 O NR2R3 Art

Ar2-002 IO N ' \NOHIId HO (RN and wherein gqis
w@2de0aloput 20; B is as defined above; R is sSEUBUS®05/024369

fromthe group consisting of a covalent bond to a

pol ymer noiety, am no, substituted am no, al kyl and

substituted al kyl wherein each am no, substituted

am no,p @'SEME eé‘ﬂgm%gog}gu& %@gtlr@ S co%laclerﬂ IBI)I"I(PB%I Aonmer

coval ent|
cagiety, qrweo [obsitied mn@taywbqndﬁ@h%ntut?d elbv#wherg@§aah ammo
I sluBKtﬁllﬁteél\'tﬁm%Bf ARY arltucﬁmblsmuﬂeu Blk§ is mltonalysewenerm? b&ing:to Ne
is sel ec rom € Jgrou SIS

T T DA Ao ih A cAaa ot ohne il ptiope I gomprises a
hekmvﬂmm}dovalémt@ linles tbebcsy:herdncﬁetygm t he group consisting

of 2t ic SHBRb i Bk 6.0 cor DR A oy SId b i

het er oaryl” wherei n eac ary I T Ut
rendetbdityied beteroakibst i t ut ed heteroaryl is opti onal |y

cgv al et ik }éelb&é@ﬁioT (fheagr&cﬁ AONBIELNGRIf QkyY, sm@fu@édrhr;tl h%teroaryl

| .ONna
R Rertiea U uBra P BBy ek oreaYiad o
asuestitutele petacbaryt is ppioabiyodogaleditlyoundiie agrotymer coiedy wlidreig the
QJ a}%g%%?bepnﬁﬁéubXbm%r%uggﬁ.g%e?p@gg %L&;a%(éo @rﬂ& t%}% yner2

t'ﬁ@?fétt%A forma heterocyclic ring or a substituted
het er acy ebibéted f frcmﬁ thehé dbn@iatm@ Hto- aaahkuk‘-muw Ryt ed

C lgj It t et erocyclic is
oﬁﬁrﬁy%rqérowﬁ Eﬁ’:(fBIc%r?ﬁﬁ?S}g B@U @g?'?)g% Sy mer m>;| elt y :/\:hl ch
f ur t hé¥ isogetactaddiolhnythe gropp coresistiag bf ndowrlentbong taanpoelyrhager

. a l e
Bl bt Bpchaf coftpriGleh i AOPAMIRRRR itkont ROGRER' 40
dnreepengentigselectecoijam tigtareupsensising @f Bydroasnyafed. sypstigsied alkyl,
Qamollvﬂﬁ?ﬂ dz%/arfaqﬂp@bg&ﬁ& vﬁth'thé‘ﬂﬁﬁégen%‘&iﬂn Bwﬁdh@éreﬂa ri@Hﬁ ded

n
pscigfdrs S apr gt et afe 18 w08t s LU pubstiuted
caikyj, hgatoegcliofand swbstituted Ihetenaplyclidds ¢dtiosaly obvalantiybiduandltea
bp%llyfﬂ)/gr moiety which further optionally comprises a linker;

ch

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
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i s independently a conpound of fornula Iie below. O
WOBWRB1060564 Are-O S02 ONKk NOHIle H S O ardr/us2005/024369

wherein g is 2 to about 20; B is as defined above; Ar’

is selected fromthe group consisting of aryl,

substituted aryl, heteroaryl and substituted

heteroaryl; Ar2 is selected frc&n the group consi sting

of aryl, substi t ut ed aryl, heterparyl and substituted

heteroaryl wher ei n each of aryl ,/su *tuted aryl,

het er oar yl aqu subst | t ut ed\rheicer oaryl is opti onaI Iy

coval entiy bounts 09 mer noi ety wherein the

pol ymer noi ety t|o aIIy co ses a |inker which
covalentlylin ety to A/l R2 and R3
are i ndependentl sel ed ron1the group consi sting
of hydrogen, a , subst|®uted al kyl, and where R2
and R3, together th the nitrogen at om bound

thereto, forma ﬁéterocycllc ring or a substituted
heterocyclic ring wherein each of alkyl, substituted

al kyl ,anﬁ%glre glzltga %§ubst ituted heterocyclic is
opti ona a ent ound to a polymer noiety which

furt h@r'S@Bf’Pfﬁ\?QlaWV%on'prl ses a |inker; and
phar MaCie dble&ad “rhfm@l@@ﬁ@@wnglsﬁr@' dfa cbﬂﬂérﬁ@f)nd far=006

at. at | east
olr 2ns SO Sing i (it bR ?'%\Mﬁ?rﬁmceaﬁ%%wg'@s
asubstitited ammngalkyandaibsiinted alidds ¢ptiabally kevadently bgatddo of
f . :
S ol Aol B g ind Bty ety OtondRICEmbARR 2
tlinlserevhish coualently Anksrthe polgper moiefy:\woD 2006101111154
PCTI Upgid 3diSctéd fdm thegréuponsisting (0@, blibstituted aryl, heteroary!

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
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



wherein each A is independently a conmpound of fornula

IIf below OO P R4 A)~OHHIIf X-I O (R5)n and
wob®seimsg is 2 to about 20; B is as defined edDusz005¥24369

is covalently bound to a polymer noiety which

optionally conprises a linker; R5 is selected from

the group consisting of al kyl and substituted al kyl ;

Ara is selected fromthe group consisting of aryl,

substituted aryl, heteroaryl and substituted

heteroaryl; X is selected_ e group consisting of
“NR -, -0-, -5-, -SO, 582 B opt i onal | y

substituted - CH2- where |s sel ected fromthe group
consi sting of hydrogen and %Ikyl mis an integer
equal to 0, 1 or 2; nis an |nteger equal to 0, 1 or
2: and eut acce S t her eof ;
s e R RERE e ForRestBR oE iR e batiat o he
pol ymer nnlety, nis one and X |s not -0-, -S-, -SO,
or -S2-; B. when Xis -0- -, then mis tmo

and C. the conj ugat e of fornulaﬁ&g$&% a nolecular
wei ght of no nore than 60, 000 R3006/ 010054

PCT/ US2005/ 024869 Preferr >c&hj ugates of fornula I
ncl ude those of §®5nﬂua g below. Ig wherein each A
IS |ndependentl a cﬂnpou d o&kfornula Hg below. OO
Ar3 " C 020 o Ile

S

N
H

and wherein q 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;

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:

14



NOH OP'', Hg (R5)n and wherein q is 2 to about
20; B is as defined above; R4 is covalently bound to
w@2@ehbyes noi ety which optionally conprises apCt/Usi08$/024369
R5 is selected fromthe group consisting of al kyl and
substituted alkyl; Ara is selected fromthe group
consisting of aryl, substituted aryl, heteroaryl and
substituted heteroaryl; n is an integer equal to 0, 1
or 2; and pharmaceutically acceptable salts thereof;
provi ded that the conjuygage of(&zrnula g has a
nmol ecul ar wei ght of not re/ thah 60, 000. Preferred
conjugates of forrmula J nclude those of fornmula Ih
below. (:~)-(A4 1h 16 wH 2006/ 010054
PCT/ US2005/ 024369 wherein each A is independently a

ARG 0 B Rty el of PO rgelone 20, Ra

is covalently bound to a pol yner noiety which

optionally conprises a |inker; ais selected from
the group consisting of aryl ,s stituted aryl,

het eroaryl and substituted oaryl ;
phar maceuti cal | y acceptgbl &( sal tsNt/h%eof; provi ded
that the cgnjugate of f atheE nol ecul ar

wei ght ofArRgt nore N
J SO \R4

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



t han 60; 000. Preferred conjugates of formula I include

those of formula Ii below ~(Aja |i wherein each A
wo soosndependent |y a conpound of fornula |l beb@mus2005/024369
Ar~ Ar2 ~N'N-Re NRss (MNH X- O(Rn lIli x a

pharmaceutically acceptable salt thereof, and wherein
gis 2 to about 20; 17 WO 2006/ 010054

PCT/ US2005/ 024369 and provi ded that the conjugate of
formula Ii has a nol ecul ar weight of no nore than

60, 000refeped tenivastsad firmylat! dslude thoge atfbunula lorkslande
those of formula |j below ~(Aja 1] wherein each A

i s independently a conmpound of forrmula lii bel ow
~R31 NYN-Re N ‘NoAry RB2 HO Ilj or a
pharmaceutical ly accepka sélt %t hereof, and wherein
g is about 2 to about 20; and provided that t he

conjugate of fornula |Ij has®a nol ecul ar wei ght of no
nore than about 80, 000. Preferred conj ugat es of

for mrbr?erém LG Aeeen&ebaeﬁa%ngt lnaoi fHrrifs ﬁgrberorvu (A)a
I k ependen

wher el n each Is1In tly a conpound
fornmula Il k bel ow
0]

o4
N
o
O
RS oH

(R),

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



OR31 04 NR2ZR3 N Rsa NR32 HOIlIk or a
phar maceutically acceptable salt thereof. Preferred
wa@onpugases of fornul agl include those of fornedBEU$1005/024369
below. ~ IL 18 WO 2006/ 010054 PCT/ US2005/ 024369
wherein each A is independently a conmpound of fornmnula
1L below. R31 04 NNI~N\~ NRss R Y-1 NR32 Fi O
IIL or a pharmaceutically acceptable salt thereof,
wherein R4 is covalently bound to the polynmer noiety
whi chwigsein eaetl A s indappndesdly a aomparkgrof forrPuleli balbivy, Ar'
in formulae Ila -1le and Ara |n ormulae IIf-11h are
i ndependently sel ected fro?i_gﬁ group consi sting of:
phenyl, 4-nethyl phenyl ty

henyl ,
2,4,6-trinmet hyl phenyl, { | uor ﬁA§%
penyl (2 dlfluorophenyl

3-fluor A{}henyl 4-f1
3, 4-difl ophenyl , di f | uor I,
-C Iorophenyl 4-c h@rophenyl,

2- chl or opheR{
IIh

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:

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

)

N_ _N-ns
A A= R
?02 0 \Ior
N R55
( ( NH
m
x——l | o

or a pharmaceutically acceptable salt thereof,
and wherein g is 2 to about 20;
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3, 4-di chl orophenyl, 3, 5-di chl orophenyl ,
3-chl or o- 4-fl uorophenyl, 4-bronophenyl,
wQ@20ehozry phenyl ,  3- met hoxyphenyl, 4- net hoxyptEoy1005/024369
3, 4-di et hoxyphenyl, 4-t-butoxyphenyl, 4-(3 -d
i met hyl am no- n- propoxy) - phenyl, 19 WO 2006/ 010054
PCT/ US2005/ 024369 2- car boxyphenyl, 2-(neth

23(3(/ }(ilaﬁr{lg(%%(’%%eg ﬁwe’ conﬁé%t}et%ﬁ@éﬂoael%b l’f)‘lgse D¥otecular weight of no
hoterthdrl @0Met hyl phenyl, 4-triflu oronet hoxyphenyl,

3, 5-di-(triflu oronethyl)phenyl, 4-nitrophenyl,
4-anino§henyl, 4- (C H3C QC»N H ) phenyl ,

4- ( pHERGIrREyyaRiss b fasyiR | inclide kioew SIdBMA/l below:
4-met hylam d i noph eny 4-[ CH3S C(=N H)-] phenyl,
4-c hl oro-3-[ H2 Apphenyl, 1- napht hyl ,
2-naphthyl, pyridin-2-y—— pyridin-3-yl,

pyridin-4-yl, pyrimdin-2-§l, quinolin-8-yl,
wherein each A is independently a compound of formula 1lj below:

S

N N~p6
R31 \n/ R
N/|§N 0]
| 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:

lk

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

O
R31 O—«N
N/LQN

| H//, 55
\%N R
H

R32 0o Ik

or a pharmaceutically acceptable salt thereof.

R2R3

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

IL

18



2-(trifluoroacetyl)-1,2,3,4-tetrahydroi soqui nolin-7-yl
2-thienyl, 5-chloro-2-thienyl, 2, 5-d ich

W(i) ovoentoosh i enyl, 1-N-nethylimdazol-4-yl, 1PCT/US2005/024369

- N- et hyl pyrazol -3-yl, 1-N-net hyl pyrazol -4-yl,
1- N-butyl pyrazol -4-yl,
1- N-net hyl - 3- net hyl - 5-chl or opyrazol - 4-yl ,

1- N- et hyl - 5- et hyl - 3- chl or | 2 4- vl -thi azol yl
and Suheien pReA e Hosedn fefa SBAGAS ot G i SabH) O700%,
PCT/ US2005/ 024369 Preferably, n Ais of the
formulae Ila, IlIb, lic, Iipd, apddle, and Ar' is bound
to a polymer noR&ty, thefd Ay~ is Off e fornul a:

- Ar' - Z-(CH2CH RJ0) PR8  yer 8i n Aw'gigﬁbelected from
the group conNistNng gf aryl, substttked aryl,
het er oaryl , nd_subéil t uiesl heteroarylR*Z is sel ected
fromthe group §onsNStimg of a coval ent bond, a
linking group ofs2 fFom §to 40 atoms, -0-, and - NRO-,
where RO is selected fromthe group consisting of

lay &l prarevacanidaliylakydpfabR7saltshesedfeweseln f r om t he group

ansi st i : ' HRBtAMKkdT Om
e N R AU A

than about 300 and (L)-B-(A)g_1, wherein Ais
represented by any of fornulae Ila through 11h above,
Li sa Li nki roup of from1l tos '

or " onertarablr! & MinCien iBg gk MaMhBRT-MEHs isPedEh®
\Abletted\from tind grohecdrsisting efe Ila or [If, and R is not
bound Lo R pol ynmer noiety, the substituent of the
fol I ofi na'forrrul a: X (R5)n where R5, X, mand n are
as defimrityiRlisdVle, is preferably selected fromthe

gr oup 4GeR8IphkAyng of azetidinyl, thiazolidinyl,
pi peri di nyl, pjperazinyl, norpholino,
t hi on@r‘?’pq%'meﬂ{;'lp?e ?rrol i di nyl, 4-hydroxypyrrolidinyl,
4- oxopyflub@phehyhyl , 4-
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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fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl,
4- (t hi onorpholin-4-yl C(O O )pyrrolidinyl, 4-
wQ @d8B(005R0 ] pyrrol i dinyl, 3-phenyl pyrrolidi nybGT/US2005/024369
3-t hi ophenyl pyrrolidinyl, 4-am no- pyrrolidinyl,
3- met hoxypyrrolidinyl, 4,4-dinmethylpyrrolidinyl,

4-N- Cbz- pi perazinyl, 4- [CH3S(O) 2-] pi perazinyl,
5, 5- |zoI|nd|n4yI

1, 1- gégar%g&hﬁghfgl idinyl, 1,1- d| 0X0-

5, 5- cﬁﬁmth@)@@ﬁbwbmhe@vln 2- yI and
1, 1-dj.
for mul

gapol i nyl . Preferably, when Ais of the
0 gq(z I )qgﬁdr@{]he substituent of the fornmula: 21
WO 20b6#5?6§9&‘%@k/u52005/024369 ~)m x (R5)n is
bound4-ty@mnbpteenpiol yrrer noi ety, then preferably the
SUbSt“;HS&}Bmgﬁ\ IBF\e formula: N Z-(CH2GHR70) PRa

ane é er equal to zero, one or two;, Z
|s sdtﬂu@dmﬁﬂﬁemphh@gr oup consisting of a coval ent

bond, 3 8.4} (tﬁiﬁb%eﬂ{yg%nﬁf from1l to 40 atons, -0-,
NR9- where RO i's selected fromthe gr oup

consﬁjs‘t‘ihﬁﬁheé‘ﬁ' hydrogen and al kyl, R7 is selected from
t he g4-ammopmenyi,sting of hydrogen and methyl; pis an

I nt eg f rﬁl‘j about 1360; R8 is selected from
t he C'Q éé)[m 8% -B-(A)g.i, and A when p is

gr eat‘@(phenﬁHHCéCBUh*t)PMI and A is represented by any
of foggy,limphé,fylthrough Il h above. When A is of the
formula Ila, .[Ib, I1d, Ile and when Ar2 is not
bound mﬂgla%v%p Irml ety, then preferably Ar2 is
sel ecagTHSCOHENH)Hphegyloup consi sting of phenyl,

subst ) aeafyridinyl, 3-pyridinyl,

4- pyr%%ﬁhr%%’: ﬂgﬁg@éﬁﬁ?’%u n-2-onyl. Wien A is of the
fornuf-aaphteyl, 11 b, Ilc, 11d, Ile and when Ar2 is bound
to a 2pgQ Mpg;p noi ety, then Are is preferably
represente by the formula: 4Are Z-(CHZCHR7O PRB 22
WO 2008941154 PCTI US20115/ 024369 where Are is

sel ecp;eimnﬁz-;dm t he group consisting of aryl,

subst | %r ‘gwaryl het eroaryl and substituted

het er
pynmldln-z-yl,

quinolin-8-yl,
2-(trifluoroacetyl)-1,2,3,4-tetrahydroisoquinolin-7-yl,
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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Zis selected fromthe group consisting of a coval ent
bond, a linking group of from1l to 40 atons, -O0-,

WO Nie8no100841i de, carbamate and urea, where RO i sPGEUSIIER4369
fromthe group consisting of hydrogen and alkyl, R7 is
sel ected fromthe group consisting of hydrogen and
methyl; pis an integer of fromO to about 1360; RS
is's yole tj.n W
and I‘,s_\lj-“'re %gypwﬁgnn)\ eé;fttfgé’fgprﬁ)%anﬁézw Il'c lgiogﬁd ﬂ(.B 5‘@&( i$ bound
tosppahsraT it jheardy' isof thefermlae 11 a t hrough |1 h above.
In one preferred enbodi ment -YC(OWis -0OC(O NR2R3.
When A is of theforrru I 1 or llc, -YC(OWis
- OC( O NR2R3and neithéAI*r H@Ré& are bound to a
pol ymer noiety, then preferably -OC(O NR2R3 is
sel ecthed fromthe group consisting of: (CH3)2NC(O)O
(plperldlnlyl) C(O0-, (piperidin-4-yl)-C(0)O,

(1 - it Isyselegiep &mdhe pronp ypg&s@qmyf@:yl supmttlﬁ?quaryl heteroaryl,
Em(lylmsﬁ’t%ljﬂbt@rda myl)-C (OO0, (4 fornryl oxypi perid
In

ridi n¥f sﬁej:te@c‘r@jn@e rdétugﬁ@%f% ?/b %X?‘E?}&DM qhnkmg group of

ﬁori:-mb Yo Bo)s3Q-, and -NR°-, where R® is selected from the group consisting of

E" dr%% thylpiperidin 1-yl)-C(OO0-, (4-hyd
?/qv‘?gt% mg' iperidin-1-yl)-C(Q O,

( 4- ph%hy lsele_ctebf:orprﬂwegfptm epngising)of bw?@-n and methyl;

(4- pi peg sdefed nomh tI%t d?b{ur%!ﬁsféﬂ{gaif M fAOWRen p ls(gﬁéater than

@Eéq%éba?qdp&béﬁ%)zp thfrew § l%@@f&é)nt eryaany of foerulge l% tﬂough
(1# ap®iehy Ishairkip pRUA DT o 4 b 36 &6 @nd w is zero or one: and

4-(2-h | N-k=yl ) -C(0)0-,

(- phemines shfor BegfpBgptger )
(4-(pyridin-2-yl)piperazin-11]-yl)-C(OO,

4- l; l i

o { “pieh s BrREFbmg S akd Ko BEY: By e

m szbéimgqfﬂq@ﬂwmriows%ns/ 024369
(4-acetyl piperazin-1-yl)-C(O O,

(R,

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- (phenyl - C(O) )pi erazin-1-yl)-C(O O
(4-(pyridin-4 C(O) )plperazmlyl) c(O 0O,

w@ Feo6phesy | - N HC(O) )piperazin-1-yl)-C(O O, PCT/US2005/024369
(4- (phenyl - NHC(S) - ) pi perazin-1-yl)-C(O O,
(4-nmet hanesu | fonyl pi perazi n-1-yl)-C(O O,
(4-trifluoronethanesul fonyl pi perazin-1-yl)-C(O O,
(rmorpholin-4-yl)-C(O O, (th ionorpholin-4-yl)-C(OO,
(t hi onor pholin-4"-yl sulfone)-C(O O,
(pyrrolidin-1-yl)-C(O O,
(2-methyl pyrrolidin-1-yl)-C(@Q O ,
(2-(rrethoxycarbony|)pyrrol(i Y1)-C(0O O,
(2- (hydro)cynmet hyl )pyrrol i 1-yl)-C(O O, (2-(N,

N- di met hyl am no) et hyl ) (CH3)1

(2- (N-net hyl - N-t ol uene- 4- su (R%ny!l am i no) et hyl) (C H3)

NC(OO, (2-(norpholin-4-yl)ethyl)(CH3)N C(O O,

(2-(hyd roxy)ethyl)(CH3) NC(O O, bis(2-(hyd

r OXY) i%thNM to"tﬁecé ,mme(t;z‘tk(eﬁ‘bréf@ﬁébl?l‘ﬁé)@nbléﬂ{uént fseftie3) N
C (O O CH2) HNC(O O, and 2-(phenyl N

O)ethyl ] HNC(OO. Wen Ais of the fornul ae

[la, I'lb, or Ilc, -YC(O-Wis -0OC(O NR2R3and R2 and/or

R3 are/is bound to the pg|ynmer noiety, the polyner

nmoi ety is preferably r(?’f’i?f:/ented by the formul a:

-Z' - (CH2CHR70)PR8 Z is\8elected fromthe group

consi sting of a coval ent |bond, a linking group of

froml to 40 atons, -0-, z_mﬁépcmam)dv car bamat e and

urea, where RO is sel ected from the group consi sting

of hydhergen and al kyl, R7 is selected fromthe group

consi gfid BYinfige ¥ %%eroaa%m&yl p is an integer of
fromOtoaout 0 RBis sel%c(:]tedfromth

consi 415 seipctrd frog t(‘ﬁ\?ﬁ’“}’ °°'3:ﬁ’?3“9\° eayalgnt téonﬂ’raeléﬁkgp gr@ﬁé{)ﬁ
#BAUL to 30 tom=arak, AIR®S , e & ésndetsdtefroamtyie gfoubp comaidtiagof
I I&% t hr o?%il“kg, | h above. 24 WD 2006101111154

PP /112 4 3 6 9 In the conpounds of fornula
| li aRdbislsklested fromghggrefireansigtinarithydraggn andenefibup of

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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NIN-.R6 Ois of the fornula: R66 | RFi6 N N NLN-
R66- N R66 N N\ ~ SAN N NR88 / NRB RNR38 NR88 NR88 N

wo boogb1dosd 14 OO ol "t/ 0o | | N O N\ N PET/D82005/024369
~NRBe "~ N-NR88 "2~ / NRB L, N-NRBB t~ NI NId +/
A rt/ 1A , r2/ 1A , not/ 101 N NNNNN n I~(\
R NR8B j N11 Lj <N NR88 ~NYNR88 N~\NRea O OO Oor O

wher e'vJI]Ie%G@’Z IS%F@ctgg Yranq}% %4896‘9?&%&.@& ﬁf? ﬁg%ﬂutgp ér?lt y

whi ch opti onal é
HVER'@@Q@"@PU@('W dgjﬁ‘tef‘éﬁfylbranched Cl-Csalkyl; R is a

coval eng sdedé ﬁ"d?n th@ d?&]pydéﬁélstl'ﬁgbeéﬁm)’é@n@ﬂorﬁipé iRy drb/up of

AR NENRD. O N o B

cfmmaﬂhelgtoub(onnisnsmog bﬁwdpxgleyamd alkpj ety which optionally

br ahc ol seecteifi{tve BlgubEthsotng ¥ 845G, g Bbd, O, 3
R88 i # '%a't'ﬁ’iﬁaﬁréﬁtfmmcﬂw"é abutt!860:pol ymer noiety  whi ch

opt i omeallé SHIRRAMOISAS gdup borcRling BY @ )£ @né wm%rbds% fbter
for alli are. also those of the mul a %
UESTAPo 400 A i 75hr s R ADY PHG e A ipugh U SR -

NR6 I A10~-00O I H NOH N
In one preferred embodiment, -YC(O)W is -OC(O)NR?R®,

When A is of the formulae lla, Ilb, or lic, -YC(O)W is -OC(O)NR?R® and neither
R? nor R® are bound to a polymer moiety, then preferably -OC(O)NR?R? is selected
from the group consisting of:

(CH3).NC(0)O-,

(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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STHO Ili-a and pharmaceutically acceptable salts

thereof, wherein Arl is selected fromthe group
weonsosisyag of al kyl, substituted al kyl, aryl,PCT/US2005/024369

substituted aryl, cycloal kyl, substituted cycl oal kyl,

het erocyclic, substituted heterocyclic, heteroaryl

and substituted heteroaryl; and R6 is a coval ent bond

to a r noj et h optionally conprises a
| i nkelf @Pazr'e yk%éunds of Formula Ili-a include

those(4v(b|mngi—®(09¢r)mlperezupnqmﬂ(om a 5- or 6-nenbered
heter@%%@Hg‘{_ﬁp@l@z%?é}gz,@q_yb L .one nitrogen atom

each st ituted with hal ogen,
hydr oy(phenyl '@C@)QQR?aZ'dW@@ , nitro,

trifl LS &18zin- o d| (Cl 06) al kyl ami no,
am noggbﬁég&% | \ )?m Cqmn;}é t C6' acyl ami no, or
ami noftciet eagi%ybgﬁazn < @ A optl onal |y
substq’4tttifluecbnmtmdnesdﬂ&>hxd'|gerazm-ydlt 6XP)O-C1- C6 al kyl, C-C6
al kox quly tGr d)uor onet hyl, am no, nono- or

di (C1- a{ am no( Cl- CG) al kyl, C2-C6 acyl,
C2- CJG(M@W‘Pfah@'ﬁtff'V')o@(oéﬁt no(d - C6)acyl. Particularly
pr ef e@ﬁ,@qo@mwm@u@fe) Eoaoyaul a 11i-a include those
where, Art | S, éd&y optionally substituted with

C1- CaPHIrlign- Hi/) y, hal ogen, C1-C6 al koxy, nitro,
tri f | @emethppymplidin Am)#O)@r nono- or

di (Cl onpounds of formula
Il ﬁl"wéa nﬁﬂvg rardﬂﬁwg%@a I1j-a: NP\ R31

NYN- R@ deW”@thyl pyrrofgie YR C(RE>. H O " 11j-a and
phar nacRu-WrrityanasseRyROHENS@)0s, t hereof , wherein R6

is a aI e [ j
opti o ‘EH*&EE’F‘?E‘% Q'S“F‘;Jr‘r‘f(?%'@%t%k%%ﬁ'%%l111154
PCTI Uez(inblﬂﬁwlmi-imethtyIEClﬂs)VQC(Q?@ef erred conpounds of

Forrru 2 ooy At se where R31 is am no or
nono- ﬁhbﬁb@tb%#‘?m@% no; and R32 is -H, -NO2 or

hal oabiR(zH hydﬁ@wéetwmﬁé%%l y trifluoronethyl methyl.
Still o J}mgdomaﬁﬁycagr\jc@mqunds of Formula |Ilj-a are
t hose ﬁ’e:

di (Clg &?Q@%*%O@ngoq?g; |ms?n?t\l( Ic\)/rR41) R12; where M

i s - SERphenyINHCED)O-)ethyl-]HNC(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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R4l is Cl-C6 al kyl optionally substituted with
hal ogen, hydroxy, Cl-C6 al koxy, am no, or nono- or
waeleqo@e10089 al kyl ami no; or phenyl or a 5- or 6- nEIHES®05/024369
heteroaryl containing at |east one nitrogen, each of
which is optionally substituted with hal ogen, hydroxy,
Cl-Ca alkyl, C1-C6 al koxy, C3-C7 cycl oal kyl, am no,
nitro, trifluoronethyl, or nono- or
di (Cl1- C6) al kyl ami no; and R42 is hydrogen, Cl1-C6al kyl,
or C3{rOnegempeiinky bf forura Hiand b éfscrrefetted haiibatibie grofip of
for a |1-j-a include those wherein R41 groups within
For Il1j-a are Cl-C4 al kyl optionally substituted
wi t h/ha ogen hydr oxy, Cl-C6 al koxy, am no, or nono-
o;;ﬂ ~6) al kyl ami no; or pyridyl or pyrimdinyl,

i mhlch is optionally substituted with halogen
hydr ogy, Cl-C3:@lkhuaCl- G al koxy, amino, or nono- or
di (C1- CA)aI Tanlno and R42 is hydrogen, Cl-C4alkyl,
or C3 C7cyc|oa|ky| In one exanpl e, ﬁﬁ conjugates of
this venh%on arg dival entyand are ;qepresent by
for aNTI ‘R6B-N NIIRmMmﬂ e\ ach AT s))i ndepergfentl y
as d ed above dB is -(CH2 oOpP 2z 2 ere
S hyeacva aib d Qgresa | i pki

each IZi sy hadepe

g o is en %%g i's A er
of regfibout 0,136 exanpl ?Eg
conjugates of this |nvent|on are trivalent to

decavahe and gre preferabky represfried by

I V: 21) 1) 11) 1) 054 2PCTJ US2011%/ 04369

mhere ch Ais penden y as defi above .
R

am NB@er f n13Rf n|tNon R8
he ‘1f"alky ers no ovaI t S turat
al i phatg ¢ hydroca group@ having foom'l to
car bo t ons and e pref g Iy I to hparbon
ThisN i's exgf fied ups S
et hyl propyl propy -butyl but
n- pentyl @$g the I 88"Su st ijyesed aIkyI éefer t

anqat%yh/ ouﬁzf v“ng h“fo 3,

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

O

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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to 2, substituents selected fromthe group consisting

of al koxy, substituted al koxy, acyl, acylam no,
w@eobo1ps4 am no, substituted ami no, am noacyl ,P@r/y$2005/024369

substituted aryl, aryloxy, substituted aryl oxy,

cyano, hal ogen, hydroxyl, nitro, carboxyl, carboxyl

esters, cycloal kyl, substituted cycl oal kyl,

spi rocycl oal kyl , heteroaryl, substitated heteroaryl,

heterocyclic, and substituted hetegpcyclic.

"Optionally substituted al kyl " enc sses "al kyl "

and "substituted al kyl" as defined/above. "Optionally

substituted -CH2" refers to agrQu ~R% either

unsubstituted or is substit with|1 or 2

substituents selgcded group @onsi sting of

al koxy, substltu%ed a kew , thloalkoxy substi tut ed

t hi oal koxy, acyl 28T oxy, ami no,

substituted anind( aﬂ1noapy| aryl, substituted aryl,

aryl oxy, substit ut onxyO cyano, hal ogen,
hydr oxyl, sul fhydryl! nitro, carboxyl, carboxyl
esters, cycIoaIkyI subst it ed cycl oal kyl ,

[ sti.t uted het |
SR BRE R fec acptTeE S Worech WD vl o Pyt or} ed
Arbis iselected fremdine drowt cammiatingyof sills subistittied alkgiryl, substiteted

hydr oém y?é Y, suttitut ¢ HB{:J&W'H@}(J E‘ﬂcnéhbs@ht%h 'ﬁ?ﬁ RJZ;&Q

sul fh I'oal koxy n (preferab
Prefe av@r%@w'amféwbswbt@ﬁbﬁfsrqayﬂ §uﬁst|tut ed -CH2-" is

Wb§é b&\}éﬂe@ﬂbondl tb aipslymebmbibty Whed o‘Mlérl'éllpétﬁn;gE@tU@hnker

hydr Y i Srbanudspthatugta PG eSS phubR s Bregyier
rec-@r pmmeeé@l heteroargl gBoupdnalion atieartenawiiregenaatem aiach ef

SAHic ?Bétlongl%ugﬁﬁht&f witd iﬁeﬁ?@ﬁ %ydﬁlﬁ tc%rarﬂ(ok%_lé-Ce alkyl, nitro,

exenp gr oups s
dtfivpragiainy. amlqzocmm or HL(%r kmnq,-amz@z@l@m ¢.c, acyl,
| @%e%ﬂﬁmlne Né i@ CE)4dyB ) Ar) is pipttlyl (Bﬂmenélly ls@bstiBedWith

1 5 | 115 /11
TRboghe WY éﬁs i %}W g o meYyae o §os
afi(Ceaaisyleminmedrhiox(f:-CealyxGx-Carayk OpOx gcylangins, or aporie -
%s%léylofénlgﬁlam"ﬁr%ged §cﬁ'ﬁpJﬁH&§3ﬂ‘3ForrﬂuI9 A4 ﬂche MABEL WS Artis

"Ryighd eptiopaly substityed with a-@a@f h%é%h%’%%\ EL&J @'kwp@tro
Htifdofmethyilakiiito; 6X fadno- oBITS G Jalkyrehim). Ky - C( O) -

g: t;ﬂ)\éref%%co’mpgﬂ%isﬁf ouul%nglg Ilg?rlééﬂsé:tﬁo%%%fhe formula llj-a:
cycl oal kyl -C(O) -, substituted cycdTalkyl-C(O) -,
aryl-Cc(O -, subst i t ut ed aryl - C(CW het eroaryl - C(O) -,
substituted heteroaryl -C(O)- het cyclic c(O-, and
substituted heterocyclic- R al kyl,
substituted al kyl, Rﬂlkenyl uStI B al kenyl ,

al kynyl , substltuyhg alky CycCl IkyI substituted
cycl oal kyl , aryIN” stlst d aryl, heteroaryl,

substituted hete oay Ithetabﬂcycllc and substituted
heterocyclic are a N
rz H g

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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defined herein. "Am noacyl" refers to the group

-C(O) NR1OR1O where each RO is independently sel ected
wo eanidoss gr oup consi sting of hydrogen, al kyl,PCT/US2005/024369

substituted al kyl, al kenyl, substituted al kenyl,

al kynyl, substituted al kynyl, aryl, substituted aryl,

cycl oal kyl , substituted cycloalkyl het er oaryl ,

subst i ed, hetero 0C subst.kt.u

SOt DSl 8L oA RLRYGA e BB 5o o

t oot hecill(Geria"wiaeunm aog B‘“éeen-hlat—bm or Hama&wbwcﬂ frefecably

Sﬁmﬁﬁ&ﬁaﬁﬁmeMﬁterocyclic ring wherein alkyl,
substi t uted }hé?g al kenyl , _substijtuted alken

2l ky nyitil oBSERIETeTEY RmeAURGS gt Formya b preyioseaiio i { ut e
CRE iscmhikey br, méroy br, digdy it jaikylabind; addyl , het eroaryl ,
swbs W%M ﬂ?behgkgﬂryl§o%gte%9cycl|c and substituted

het as d ed herein. "Acyloxy" refers
tR" tsifé C@rediwb@tlamdwsui@m)@wnhd@bsem thydrery, 110y lalkexyOp@ing, or

a: teWilionG(Q) -C§)‘éh¥§l%ah1§n6:&3 al Ikﬁnyl C(O) O
a n , SubStitute a n
ar yIy ¢ 6)%? a F B SrMeTeesef iﬁtvpa@(caiénmg at east one nitrogen,

cycl oal kyl eﬁ(iﬁa)f@h;chssitmbnéweaﬁktitueeﬁomimaialegbn GyEosdr, C1-Co

het er oary| a%lggﬁﬁ&g% Id %&cﬁc?aii{}? i %ab|¥"o tr%uo)rométhyl or

het erocycl |
het er ocycl MonG(@PTE-Ghakdaminglarg| subst ituted alkyl,
a#kﬁw&ogéi"@?b'aélk&}i %‘FlCQ-bEé?HMélkyl al kynyl substituted

¥ cycl oal oal kyl , aryl,
s ubst t“[}'t‘%d’r%f?%’ﬁd HPOUR G A {ﬂrm“'é db?t"i“t"tﬂeed"sﬁe/t"@i‘%%r yI
(tjie“]g _groops/ﬁitmm Farfmila I§alkzsd C1- ot ﬁki/i bﬁtoﬁﬁl@&)dﬁétitlﬂecﬁwm Beflogen,
efin r roups
havi ng'g?ro 8'@%%’?%8 nora o8 ot dr‘ig"e ?Igirllgm ‘2 to 4
car bomymymyamdmbvmhg?fwhlch @a@tloﬂallmﬁl@bspiuﬁdemfabia@gemom
1to 2sit ﬁﬁirm@rf o@t{ﬁﬂulcm%%w @knirNor bRl oBi@YPS are
exenplifieg % V|n¥ , but-3-en-1-yl, and the
like. "SubSvREYPBY dﬁWenyl refers to al kenyl groups
Hri¥is ngdrbgenCI-ClatkyB o8 CpStaytiosikl.s, and preferably 1 to
2 substituents, selected fromthe group consisting of
al koxy, substituted al koxy, acyl, acylam no, acyl oxy,
am no n engrxemple; the canibgates efhinbuenfibn azglivatent and are
Zga@ggﬁépﬁgggﬁﬁuﬁCTlU820115/024369 aryl, substituted
aryl, aryloxy, substituted ar oxy, cyano, hal ogen,
hydroxyl, nitro, carboxyl, bmx |, esters,
cycloalkyl, substituted c oa /beteroaryl
substituted heteroaryl, heterocyclic and substituted
heterocyclic with the provisdlthat any hydroxyl
substitution is not attached to a vinyI (unsaturated)
carbon_ at om " refers to, al groups
Pavi nnPIEGHER At SRR el 33 et 2aYe R BraDl TR e
@riere edohBsisamizpasientiga edvalegisind br anld(lﬂiyg?f)lﬁ‘r, &Blsyhytirogen

;ﬂn%}llfyi S8 an et %f’#@ii}] A BpAuseN. T SUbSLi tut ed

groups aV|ng froml to 3
"substituents,

In another example, the conjugates of this invention are trivalent to decavalent
and are preferably represented by formula 1V:
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and preferably 1 to 2 substituents, selected fromthe
group consisting of al koxy, substituted al koxy, acyl,
wa@eobamoso, acyl oxy, am no, substituted am no, PCT/US2005/024369
am noacyl, aryl, substituted aryl, aryl oxy,
substituted aryl oxy, cyano, hal ogen, hydroxyl, nitro,
carboxyl, carboxyl esters, cycloalkyl, substituted
cycl oal kyl, heteroaryl stituted heteroaryl
het erocyclic, and sub :teroczg Anlno"
refers to the group - . ano gﬁs to the
group -CN. "Substitutedammo" refers to the group
-NR R' where R and R' are WMdependently sel ected
fromthe group consisting of hydrogen, alkyl,
substituted al kyl, alkenyl, substituted alkenyl,
al kynyyheressash ¢y i¢ {nderengdendly gy defingd\abovesangdts anuintederdropm 3 to
cyocl oal kyl, substituted cycl oal kyl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted
heterocyclic and where Rand R' are joined, together
Videfimitidms ni t rogen bound thereto to forma

or ovi asars e, STl S REBR Bk F oS athBihargpaiy
Rroyps hRyiag Bigrar tafgamkon piomgiarg more wefesqubst iOt?maelwn ataTo

glrh@sl«tﬁmﬁ B eX Iflb@B?grbﬁy.f)se&fcﬁ ds hRtHyPE@YINn PRopl Ky |pﬁ§ﬂllnr9 butyl
the sSubstituted am no group

ﬁ?”&bﬁé?ﬂ&ﬁg‘t@? red to herein as di al kyl ani no. Vhen
r ef er r$utgtituedalkyb noes hsdd aﬂkw goup MavIy frdnﬁ 1163 raaarpteférblay 1

! ?23?‘,5?@9“% seF% obnh‘%(ug tg ggoPslllsttmggF al oxy suﬁgtgﬁ?d lh%ﬁy,

n?éV't amy\emmo @wlcm' anynqayub&tjtym anting, tamirtoacyfasyl ssubstituthearyl,
su%'%ute@”arylo&*lj tn%f ﬁ‘dl§getnoh3fi‘lrd§9lnﬁ’i¥§|c%mo rc%%&ill%sters

R S S A b e ShThsbaon

ietegscy€lie, and, substitytbd hgtérocycliant hryl ) whi ch condensed

ri ngsw 4 b o Ay It "
bens o, el Bk a) 4f SHBBbEs nf s “unstivten o g
dgéingdigbeye.pr ovi ded that the point of attachment is at

an ar %bhé]ly%@ﬁé?iﬁﬁeoa-t@@ rdfér8 {4 ?I%dp #laY s 2ithdtThsRtituted or
and yl" refers to

& %Hbgfavfsa in P pulbiiveuRBebsed e g 41t scpmiras 2o,
sultsituted aguixg,, thiaalkoxyy sebetitated thichikory, 2cy,Hegibiming eadyBxy, amino,

Bt e Bed AL BB b oy stbhlfea anvoy

&eanoabalegsn. hysyaxyghsulthydrynitro, sarbgxyl. catbeny! aﬂmt CyC@Bkkd,xy
%Ulkb‘ﬁfdtédﬁyﬁlgalﬂ}l @Koncloéﬂk)K %)Qroary‘ﬂ L@%Eﬁtﬁt@& Réte I%la,?? lﬂ¥tlerocycllc

ubst
30 %@%ﬂf %L#ﬁg'é Fu"c gﬁ??"%s%egmnm ‘EH'OB?%?P”V %&*Pwmsé/ ;CHy”
stﬁ%rdm,taﬂ@xyarayﬂmxmomﬂﬂ{ybmiyib diatiefidptixy, lsulgstigr, mloaﬂgbaj)@nd

thQI'o % H?érgﬂs/ E?/o re%t*a%ﬁlt ' Iﬁl ﬁgl(otngi s%let}{Lted t(!l-l %/leatltuted

sub ute ary SubstA tu
ﬂWﬁ%ﬁ@W@Pé&ﬂ?PnegﬁumcycloaIkyI substi t ut ed

t hi ocygyRabksters to divalent saturated aliphatic hydrocarbyl 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.
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t hi oheterocyclic, substituted thioheterocyclic,

cycl oal kyl, substituted cycloal kyl, halo, nitro,
wedoenomsd| , substituted heteroaryl, heterocycPdTUS2005/024369

substituted heterocyclic, heteroaryloxy, substituted

het er oaryl oxy, heterocyclyloxy, substituted

het erocycl yl oxy, am no sulfonyl (NHQ SCQ ), and

subst i d n "WAr on fers th

gr oup él#% 83%% E)qug ? %18/1 -O- whYch |n %l iexamp?e,
thexyphPIeeRyY, isertbpoke n+huroe(y t-bmbsstsect-umt@d/ n-pentoxy

&ﬁMHmNMe refers to substituted aryl-0- groups.

ocror Bl e e R et ron. O

- C( 0) CAg/lbsteisttel thedralpk H-C(O)-, BkMG(B)-y$ubstuEd alkyl-C(O)-,
bst.it

ﬁﬁ?{?ﬂ%l%(ér Tﬁ.fb'sﬂtg{egglk%ﬁs)x 'C{(\é}')hee{ O’& hi Cﬁbgysubgltﬁllﬁati?l&( ESR))-

H?é?’@a'h’cyl C{Qy.subsitutgd cycloalkdrCO)- oarw:l;ﬁapocswsktyied gnbG)-.of

frfeféﬁ'&beﬁylmoﬂ-os%%tﬁ@@ h&bfbﬁﬁzl b, mGtero%ya.G'c?onar{MubétMtéd

Herossp st WS sl oo Gh e ARSI, seipuirSEanc

tailgnyli dubstitit&y alkyal, kestoalkyl, sLefsemtedtcsacI@anql laﬁ/l ahﬂxemmyéd aryl,

e T
asfnadrherein.ably from 1 to 2 |nternal sites of

et hyl %hiﬁoé&yl véféns |to m@m@ﬁlcwjﬁﬂwnmwe%ach RIS ' t ut ed
tuted c enyl” refe

|
 TienS el s onths Sisub GRAUNG POHIOoR Akl SytRgRtE A
E'all@tlb,&itwb*summd slkergl, atkyred stibstitatédakyayipar, m&u&a iafg of

%ga?élkyp)su?éunﬁér%]f(c?lclgél he@r&?ﬁﬂysubg'ﬂflp(éé hét?}ogly g tlépo@;ﬂi

g w@me’cerg@yyhc anglyiers ¢quh&j Odg jylned torfginpiegether with the
}égéﬂl élﬂfn@h@ér&)@myor subSMifA&Y heﬁ‘&bé&@ﬁﬂhng%'?é?ﬁ%kyl Jﬂ:b&tft&ed

t substit
ot ke e ey SoSus SRt EE At ST, Subsutes
lepdietit rol, isahstitutedi 8yl heetarbaryleslibsiitetee heeyoahi, deterocyclic and

§@% ih O A%?&chcﬁcee{rggfﬂéfﬁme ger%}ﬁd oal kyl groups.

stituted cyc érs to -0-substituted
cycl oawwy"gepfer@&the gmpéalkwrC(Obﬁi sithstituted @fkak &) O-,

;a|kb!@ﬁ-@,(0ﬁﬁ|%9htutbcﬂ QIRBh C(b)bo ﬁ}ﬂ-@(@)gﬁfﬁfbétﬁb%d' S
R Pig- %ﬂugﬁg awLﬁéﬁpc YRR GO0 GHpeftites

ticlazdtybO(D)at, beeraand ClO)0s, sustietdhatatoanyBC@&ybect ed from

BB 00050 B 4880 LS AR
slidhalkeny e pastipted giksnyisaliyan. suhotiutad sikyryl, evaleatigl, §uzbsgtuted
Bydldafﬂdyﬂh}yl @ﬁbsftltdlfe‘ﬂ]a}yl Qfeté?&ﬁrf I RSt HEBREAI, hbt@ﬂ)%yéh@ afd -
Sll:l]b (t]luted he¥erocycllc argésoéel}m QX V\her ei n the condensed

"Alkenyl" refers to alkenyl groups havmg from 2 to 6 carbon atoms and
preferably 2 to 4 carbon atoms and having at least 1 and preferably from 1 to 2 sites
of alkenyl unsaturation. Su‘ch 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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rings may or may not be aromatic and/or contain a
het eroat om provi ded that the point of attachnment is

wo oengiosan atom of the aromatic heteroaryl greapUS2005/024369
Preferred heteroaryls include pyridinyl, pyrrolyl,
i ndol yl, thiophenyl, and furanyl. "Substituted
heteroaryl" refers to heteroaryl groups that are
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Substitute substitute
eﬂel@?rt BRtiRBYIrOgHN. " subst i t ut ed thi oal koxy” refers to

t he graup re@-rgstubﬁggrbugaqbgl kyI Th| oaryl ref ers to
the gL

- Subsr Mo P TRlEs e Aot erdrietf eGSR o from 6 to 14
-l laddnist hetviend aasingle ringt{e.ge pBeryB bi tnultipld cordepbed ngs (e.g.,

q%fphtﬂﬁ%r letﬂ?{/ﬁ wh%ﬁ condensed rings may or may not be aromatic (e.g., 2-
benzoxazolinone, 2H-1,4-benzoxazin-3(4H)-one-7-yl, and the like) provided 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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"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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“Thioary!” refers to the group -S-aryl, where aryl is defined above.
“Substituted thioary!” refers to the group ~S-substituted aryl, where substituted

aryl is defined above.
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dlfferent (i.e., may have the same or different chemical structures).

The linker that covalently links 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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which have 2 and 3 functional groups respectively available for linkage formation.
Other such polyfunctional linkage plus spacer groups can be readily envisaged by
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9?9)5:@% @dniﬁ)é&t%?ﬁ) a braﬁél‘{éﬁ ﬁ-ﬂﬁug\ﬁo%glglgagﬂcﬁys!e@%%om The

teémﬁ r@gger‘@n%mola¢q@| lréwblch the polymer, oligomer, and/or monomer

par:tltryd tBéi@oﬂ’\\lé%c@Héyﬂe& BEone & rkork ﬁrﬂ@asONm ky: Enle-

- ne ene- - ene- ,

. R Shighiske e Rte, Bytiah ot e I BRyateviene

PaPHEss sudtiRss pdljeitytene glvegl (REMRBpayvinylpgneldeye (PVP),
ng’gldﬁfh@@ mﬂe n)epolm%@crﬁérhﬁg BSRRNY, polyvinyl alcohol (PVA),

d%?f“l?i)i Ré’r'Ve(bWﬂNPéS ee'@) BS4) reprenedealsic apride (A sphisN-(2-

dﬁfrmxyp@pylﬂhetpacrﬁaﬁh.de@-lpmm le?dlﬁ'nyléi?ér%aﬂéié aehybF@DIVEEVA)

u
AR TR = Hill et q2ssb 8B Thamahdin st purren
Subioniin invesfightisnel Rragy4(6): fet-e0%H 29e3; Veramask, FUbseti.ut ed

p%ggxqqu-,mamég and E are independently sel ected
fromthe group congl sting of a bond COL - NRS3-

-NR3 di’r@je@*ed Polrnere)ARRRRly X altsne®) BY "pp@@jamgnes" is meant ’
h@&@(r@ebms that iBtiad gnersNRBG o@h@ylene oxide portion that is optionally

AR L e B e
a¢|kc}myaneoﬂ(i® NRBhe SarTNR8@(ffé))e(Dt NdnidinhitngesxampNR include
ﬁﬁg@m “RcsPEBT olypr%(l&))e gNggl BP&Y i8R opropylene glycol

épy%gcﬁﬁ%;.fgps R%@é%f @nQﬁIp@lpk@nég;gyncluded within the
dé‘ﬂﬂﬂlﬁiﬁ ©) pdRDx 7 IkgIhen e@xyacromoléde©whbidhr b kIl AKEMoxide

W%tﬁﬁ%&%gﬁec&% 6 leg%(o%i %&X (J;{P'f?yl QH%'&WE examples are
PEGHKipkesiiss PERRINBGRIPGOaral thy liken dioty specific examples include the
c&ﬁ@r&@ﬁl é‘)alféﬂée&ﬁy'[ R%e’thyfélngpiy&ﬂ)%dl %%8/ o(i)('e@'n%%fé ene-,
él?col)phtﬁglgt;a diols, ang the like. Ofher exam'ples 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-NR 3-al kyl ene-,

al kyl ene- 0- al kyl ene-, -al kyl ene-NR3C(O) - al kyl ene-,
wandeHpE) NR3- al kyl ene-, where R3 is as defi neplCEDS2085/024369

Preferred al kyl ene groups in the above linkers include

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

aI kyl ene groups, and nost preferably Cl-C3 al kyl ene

g@ssare vJ3 %o%vrf ﬁ%egb‘?{ ‘”ﬁ’u%ﬁﬁecéc ioh c91 fichios urfb%lvg%e use of

h@ﬁﬁiﬁhg@awdmmnal gfyurpsmn e Higker, tfamrapnrnﬁlym élubsatutgdl
E’érﬁﬁ(ﬁfnﬁ %ﬂF&h"ﬁMVar@!ﬁﬁé’ yrﬁére P&l t%rﬁplémérﬁar&ﬂh@tlonal

t
oG o é%%f%?f%&?c{eﬁwaf oy i QO piap by el tin o e
pallvendgicbdnging newhicipcdnyizd ikiyddened anto thepolymepfol paidingl Agasn,

%%cn\@nﬁ%%%gggéloﬁ% (}d?gm%%%ﬁé 1? in C}% %Ego?'exa]m le,
frestisn qut\\@eeg@q@dqoxylg@c@mp%eéﬁ'@ ligksf @pthe polymer and a primary or
BEJMHSD BRI BRQoFMEE &Y the Aikdr il ;'eri‘eﬁice S ale,] Welkh Swn

i Iy W th tit
R A L T
alolepyl to tisulnkén teattod batwden an cimdnesgrbueafeltiet-tieer limkénuds the
EB&rﬁg r@upa%d %ﬁ ﬁ |dé*aPMS olkr'ﬂg 6Jr‘°til| Iﬁk&fre% formation of

S are I am no ene
pekNanemideend ﬁO\@ie@thkmfwe thqqpqlwrmetsa@ "'Z!l% %arnﬁ%@eﬂ)‘on
Q@t%é@larh Mlcohoﬂ&fﬁhéﬁbl@&ﬁjﬁoro)‘ ety melnak&r@r ﬂqe@mymunémlkyl or

AV P oLl ROVt e Sesia e PLAvRURELSE] cteloty

prakingethd polyméraeddpdathe likay are t hus "pol yet her am nes.

ZQ |e q gf? H‘-"%;jg@{ooﬁ Q{f' E&R&e tHa% if Fkgé%gro%hétg @ﬂbst@@&t%ag@%bﬁd"gn

semen- mﬁﬁﬁbwt'tu@égﬁ@m@d Oj AmaNe Thigsp ie apfignablinker may not

B@H@@d@d@@%eréﬂbmmm lanéigetdﬂtmdwb; tcXA6! néd-Bolymer
bI e in a v%[)mg{l%/‘l nol ecul ar wei ghts, ranging

ﬁbbsf%‘ 3368[3’?0%“ further, polynerized

oxyal Ratlehedovciturstraiels inomatouy compitamémtanym@cbve groups and the
gbggn.ﬁgg@d%ﬁeﬁ oY mggzﬁoynﬁg%g b@ﬁ\feyé‘o RUIRS r@qﬁée.wn the art can
pelpstfti qr@fwa@ﬁelvmty aed Wﬁtqﬂaﬂoa@'@naﬂ%? Ct faﬁw inkaoss; ke.
Al so included are block copol yners of oxyal kyl ene,

pol yet hyl ene gl ycol, pol ypapiey!l ene gl ycol, and

pol yoxyet hyl enat ed pol yol units. Pol yoxyal kyl enes,
such as PEK&praeatama@IoiQplmm'anyalndwg@hamis&nesol ubl e,

waxy solid. General ,_as the polyner's nol ecul ar
we| bist Reacfive Seaup |t>§mdx&§ﬁm!§ﬁm29frehﬂt§§g poi nt

al H drw case. Conme gb@yanggepar ations I'l%tHéﬁélal I Yy
ch =1r act erized hy the "dverage nolecular weight" of

t heABEEst i t uent pol yER®IdeTypi cal Iy, t he-BYdEpyg®ine
mo @lﬂféhﬂ'ha%%' ght of Thmineot al anount of | g@olamide

ar Lsi-n .rnmC|nﬂJa nr mllflpla p”l‘]’- — pi-eti-es—in

t heCBBRAMigat es of t he™Miention is bet weBl% apout 10
t o] HOdo00; pref er ab| skfiagmhaibeut 20, O0PEHer 60, 000;

£ v

110] &~y rClCIunyIIU - "
AldBhyd Amine Amine

(under reductive
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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w@ologdimper se.

about 30,000 to about 50,000. It is apparent to those
skilled in the art that polynmers of this type wll be

pol ymer nol ecul es, even ones of the same type, cone in
different sizes (chain lengths, for [|inear or
mul ti-armed polyners). Therefore average nol ecul ar

WELIE Ll BEPERE BINRICTONTE! rg;n@.e% G/ R TR,
Al

JBer st t
eapid-i '?&ky'é'ﬁe H’B?Qi@&rl '&H(Y‘ﬁm &E@WR S NFh @(@)&1 -pliyleste-.t he

WW)W%H@B% majcg@vNaz -aRAbIEN INROalk éﬁg ttymk?b ! |5né1err age
nadl ca ISFIUIOHO
Mo geter o p ket Eerte MR Gdiderensol y wor s.
HiigleneNREC(@tB?-alggens) -elkylérar-OG0)YRE-alk@erse-, Way of '
3 Th
nu eg]N;qv%?( Feng ﬁ@*@%ﬁ kaylléﬁé g%tkylgﬁe @ﬁﬁto(bg Iﬁnea\/gr age
FHOMR’ @iﬂleé@ul MR G@)%awer@m h@Rsﬁ@)NRdeMlenqgw )
NR2 bﬁylgﬁo&ymnvggﬁlkygéhews-@[él%%% rmh%‘(@b Qﬁ(ylmogym of
B R e e AL Pl enebE i faie B asefoge

ab@8 awd 2006/ 010054 PCT/ US2005/ 024369 pol yner can be
determ ned by osnonetry, end-group titration, and
colligative propert resDﬁh’r aver age nol ecul ar
wei ght can be determined by Tight scattering, small
‘é(h@ﬂee neutron scattering (SANS), X-ray scattering, and

ﬁ ntation velocity. The ratio of the weight
poI dl is%?escliét?ﬁromjtﬂgg%uekgﬁsﬁ&ﬁ? éf‘ rgla%dbgﬂut'é&gryl chloalk}y Ler
@d W'@ﬁ' aeteraapyl. wabgtithterbiaten aarplohgterpsw &id substidest
Qétz%gycﬁ’é ehe Uér?tqlErﬁQ %e@{nd@ﬁ‘ﬁyﬂéle@féirf?gﬁy% bE)QSéorfs%m%Gﬁa
oGP eNFea N O N MEHON: BN ¢ he
Nﬁi@(t))mﬁzfm -tilkpénectoRicE0)0- dalkyle i NRPAIOGNRY,nalkgaiesOCI®)INRT-,
S0 2 A0, SRR S SR st
bY‘%‘l‘@r rré PR yalienge -@ -a ‘WBPVVN‘M&I"@IGC%&
élﬁi}f’é}o)e QR%(O?—BIKyI&QJ IR0 élk;ﬂéﬁeexﬁQNﬁ)‘C(bS’i@@ alk debRne
drid d
BB T b AR eptioy el s NELE & ensory-
mqmmﬁauqle@mw&myl?emwm%(mmamylenenxy hg(ca)NR"arkglleh@ye
SR LA R Bt YR 00
Re@l@ﬂw yalkwim%oajltyleze elbsgenaOstitiene7 Gllypos-NR°C(0)-
deylerlel, %HLm)ﬁxﬁml@fé %e.%&% hdadrine@Bpde. used in the
mverg nlnl%)ﬂudethe {5‘ lﬁquu% l&yC GkappR
oo TS EREh ARIETS SR P PRRYe [pRespigphide C-Crs sikylend Broups
Ei (e flerpbig 108-C0R[KkpiBh e aps; aprpedstiposierablyiCh; Bl@ene groups.
Megxgé%%yﬁ):B%bgﬁclﬂﬁ)@biﬁéegﬁﬂ, p(iiﬂe'rigi)ﬁﬂ,r I?&?Xopﬁg%zinyl,
homopiperidinyl, pyrrolidinyl, and imidazolidinyl. Preferred alkoxy groups are —(CHp-
CHz-O)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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H2N( al kyl ene- O ppR- OH non- capped nono-am no PEG

HO( al kyl ene- O ppR branched nono- hydr oxy PEG
wokdoshkpsene- O) ppR dendri neri c nono- hydr oxy PHE&EmIS065/024369

pp and al kyl ene are as defined herein and Ris

preferably selected fromthe group consisting of

al kyl, substituted alkyl, aryl and substituted aryl.

Var i PE | h ~~

kel o ng satmis e TR R s, Bl pranhiShg W s

goé%u&yiamgﬁfbohpdeMWEnﬁ’molwdm He06/ 01_0054 PG
g@% %ﬁ&%%épg&e&mo%me? GAIPR S Gosttue vt éf@?é%lykDa

Br anc Reagents avail able from (20
zelgptay fromyalkyl aryy, syisgitutedralkyl, pypstifyted apl ppd a pbranshediasg hib

MoBOEGstRbdRedBbdiR. IHAugivE 6ESUCAPoNMER déthode dbmbbicgpied
DG 200PA PEG Reag@F.t S ava

BOUPRICRICEIBTS NP BRI ORI RO BTIS 1 Gorsially
leffaminged (aBdate fiormHaEGMEe Pagbyeoce Rededs,d he @dgodiands,
%Q&gzgﬁain Qﬁﬂg&iaﬁw g%l?dé%éch%g 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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WO 2006/ 010054 PCT/ US2005/ 024369 PEG Reagents

avai l able from NOF (40 kDa 4-arn) NHz HO)O ] Jnn O
w®2de/0f0080. 1 +,,,, NH HO ~0 100 m " 'O ~O | pCctiidddir4369

OOnv vr I\ A\ A\ rnn0O n [ 0O OHNH 40 kDa

4-arm PEG al cohol 40 kDa 4-arm PEG tetra-am ne

pent aerythritol core pentaerythritol core cat.

b
Bl be SRerire oy S tarele: Yl £ @ﬁﬂpEfo--
pbropeitie§.0) ] n HOOOO‘I NOy~.OdHN_r0 n-0
NH2 ﬁ%ma%rﬁ é%%’lé@ué:%é@%é’h @J&@tglﬁﬁetdrﬂy‘l@msegttenn%

gl ycerin core glycerin core cat Sunb

é'ata“ angis MRVFPY AtRtRINUGHBR). X1rpY Pestistns A0d g%ig%e“tat'O" velocity.
Phd. fauszﬂmsmgamrdaa@ Reaagﬁménsavam@e lissdaliled fhe polySsptsiy

e
polydispersity index of 1. Preferred range of polydispersity index for the present
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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Y- PEG am ne (40 IcDa) Y-PEG nitrophenyl carbamate (40
kDa) Cat# PYAM 40 Cat# PYNPC-40 6- Arm Series

w@ S3oshbidsd Corel Lower nol ecul ar wei ghts avai | Bdi/es1005/024369
the sorbitol 6-armseries include CH O (CH CH On-H
10, 15 and 20 kDa. Derivatives other than the al coho
include the 6 H O (CH2CH, O,-H armamne. OHH
o-(cH cH o),; H.For exanple, the 10 kDa 6-arm am ne

ould be HO-(CH CHO,; H converted
exa-amne (wth Nektars 5 kDa

BoNi+ PEG- NHS ester) and then

conj ugat ed to a’shmal | noloesabred di-f@driXyeP B ar m PEG

mrahdhey preduct These PEG pol yners may be further

nodi fied by extending the chains with PEG diam nes

t hrough an” appFEpEReRNE avaiaRle fromNGF @AERAA-@mA car bamat e

(urethane) or a urea H2N ~Cﬁ NH2 L1rt PEG dlanlne

On Oy \\ NH2 " "N\~ 3CcOflu "0 J
n". ,,, O nDdIerd I|nea 42 WD 2006/ 010054
PCT/ US2005/ 024369 " Phar aI |y acceptable salt”
refers to salts which re al blologlcal

ef fectiveness and pr oper tg eé\blef he conpounds of this

i nvention aneLN r@l{ otherw se
undesi r abl e. In many c&ses the conpoiunds of this

i nvention are capabl eoafmﬁrapmta@ @i d and/ or base
salts by virtue of theD,gpgegg,ggce of am no and/ or

car boxyl groups or grou ar thereto.

Phar maceuti cal | y- accepcftﬁbﬁu'g"gﬂtggéoo%dl tion salts can be
prepar ed fromPEGReagents avaiabe iomdaRiat (4bases-amal t s
derived from i norgani c bases, include by way of

exanpl e only, sodium_ potassiu [ithium amonium

cal ci um and magresi u sal tJs Itsﬂ;d‘erlvdfrom
or gani ¢ bases mTI Tﬁg] brn%ar Tot [olmt[ﬁ]to, salts

ot I DI

“°\/\[o/\/}:\)o\/°\)\/o\)\/o\)\/o\)\/ovk/°ll/\of\/°“

40 kDa 8-arm PEG

Hexaglycerine core

Cat # 0J000T08
Dendrimeric PEGs:
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secondary and tertiary am nes, such as al kyl am nes,

di al kyl am nes, trialkyl amnes, substituted alkyl
wamosesosdi (substituted al kyl) am nes, tri (substi/ustoesio24369

al kyl' ) am nes, al kenyl am nes, dial kenyl am nes,

trial kenyl am nes, substituted al kenyl am nes,

di (substituted al kenyl) am nes, tri(substituted

al keny (cycloalkyl)

am nes!D)Etc}r?‘lmiQ(e{:g11 G%i%blig%m%égﬂo su ut ed cycl oal kyl

am nes, disubstituted cycl oal kyl a ne

trisubstiN uted cycl oal kyl am nes, cycl oal kenyl ani nes,

di (cycl oalkenyl ) am nes, tri(cycloalk eyl) am nes,

substi t ut ?ycloalkenyl am nes, dis Lituted

cycl oal kenyhlam ne, trisubstituted cycl Ikenyl

am nes, aryl°am nes diaryl amn s r| I « _NH,
he&wpg,pyé_\nEnegf»dﬁhehﬁroamyrvéﬂ; r| iQE? ar
m ne Ler yclic am nes diheterocyclic ani nes,

triheterocycli m nes, mxed di- and tri- nes where
at |least two the substituents on the a are

di fferent and selected fromthe grou c nS|st|ng
of al kyl, substit ted al kyl, al kenyl, substit

al kenyl , cycloalky , substituted cycloalkyl Nw

cycl oal kenyl, substituted cycl oal kenyl, aryI

het er oauykns shetretaeagl i c, and the i ke sadlpBOeidfhyded
are aningmwmﬁgl%mthe two or three substituents,

t oget he W't S amino nitrogen, POPFA™HEEer ocyclic
or het ercgdrSytbrightiTEUP0 Exanpl es of sati#Serbiligst PAE#O0RYS
include, by way of exanple only, isopropylam ne,
trimethyl am ne, diethyl amne, tri(iso-propyl) amne,
tri (n- pr opVES ReAgsats asdilghiedioanN@E (40 kDa 3-arm)

2- di met hyl am noet hanol , tronethami ne, |ysine,

ar gi ni ne, hi st di ne, caffeine, procai ne, 'Wr abami ne,
chol i ne, beta¥ne, ethyl enedi am ne, glucosag?ne,

N-al kyl gl uc es, theobrom ne, purines,pjperazine,
pi peri di ne, phol i ne, N-ethylpiperidini %nd t he
like. It shogld al so be understood that B

dapbd AN i {deitdjwci*'v es odi,n\t
practiZt?Ef this invention, for e aﬁBfE car box ih\/\

acid am des, including carboxam des, |ower aIkyI
car boxam des, dial kyl carboxani des, and the Iike.
Phar nef@&RasamalfHGy accept abl e aci d addkiazisam REglitamingay be
prepanﬁgmj&@ni inorganic and organigwggggs Salts
derive niinor anic acids inclu hydr ochl ori c

acid, ¢ %C|d, sul furic aéﬁdswﬁ%WFiémﬁﬁid
phosphoric aC|d and the like. Salts 43 WD

2006/ 010054 PCT/ US2005/ 024369 der i ved from organic
acids include acetic acid, propionic acid, glycolic
acid, pyruvic acid, oxalic acid, malic acid, malonic
acid, succinic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamc
acid, mandelic acid, nethanesulfonic acid,

et hanesul foni c acid, p-toluene-sulfonic acid,
salicylic acid, and the like. The term
"pharmaceuti cal | y-acceptabl e cation"” refers to the
cation of a pharmaceutically-acceptable salt.
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It is understood that in all substituted groups

defined herein, polyners arrived at by defining
weubshidsents with further substituents to thersBUY®S5/024369

(e.g., substituted aryl having a substituted aryl

group as a substituent which is itself substituted

Wth a substituted aryI group, etc.) are not intended

for he uch cases,. t j

numberPBiS ERoSIB avalank oot Sitio Haft2fita),

that each of the above definitions is constrained by

ali on . th Qr..exanpl e, substituted aryl

groug%£%témes LB AE -substituted aryl-(s N°t ut ed

aryl) - (substltuted aryl) Simlarly, it ig er st ood

that the above definitions are not intenddd to include

i nper i ssi bl g substitution patterns (ee.§}), et hyl

substituted thi5 fHREO gr oupS,@in prESQr oup

al pha t §&t'NenyTi ¢ or acetyl enic unsaturatbon) Such

i mpermi ssible subStitution patterns are mell known to

the skilled artlsan Conpound Pr éatl e oD

conj ugat es Lg?f%(, (4?‘fR?}snt| on can ﬁg 8,?5 &PPPuR P

readily avail ab startlng naterlals usi ng the

foll owi ng general nethods and procedures. It will be

appreci ated that where typical or preferred process

coodaniiSerieyPashitpliCons) | reacti on tenperatures, tines, nole

rati os of reactants, solvents, pressures, etc.) are

given, other process congwd mgsarc@ightclvalebldiethd seith! 6-arm series include

unl ess of BP St at ed. 1%??@%%%? riegietivepRheptn di elfopm gclude the 6-

RtHE " par ti cdi"&r t ant | vent

(mMﬁEXo E particular reactants or sol ven

used, DUIStEhcHosandi ti ondr camplense 10 et afth sned (daty: PEATE-10) could be

ski | | ed w4 (h-@CH@JIS,,I—i by ro 9%% pramine (with Nektars 5 kDa
pr ocedur eswo@ddiddtonal |y, 1 Sﬁség)ﬁf)%%ef‘ Efpeafedop gl goleeule.
skilled in the art, conventional protecting groups
may oA Kprstcaem BESY v to prevent certain functional groups
fr om “UHFE Ybi ng undesired reactions. Suitable
protecting groups for various functional groups as
wel | as suitable conditions for protecting and

%Qg E’@ét ﬁ%e‘?@ﬂa’y&ﬁé’ @F’therf M{;@ﬁédo{)}ﬁgxtgﬁcﬁﬁboﬁ\eaéh%mw {h PEG

Int rote

glramfpﬁ ffap@gmqu@éatm"ﬁker f°W<a@'§@rF@rb§ﬁ@t9GW%a”%‘?@ urea.
Protectlng Grqups in Organic Synthesis, Second
NJio /Aéf}N Mew York, 1991, and references cited

thereln @ur ter nor e, the conmpounds of this invention
wll typicall 'konP@BMmmmacn nore chiral centers.
Accordingly, if desired, such conpounds can be
prepared or 44 WD 2006/ 010054 PCT/U82005/024369

i sol ated As pure tere0|soners as i ndi vi dual
enantlo @ or dD teréone H

N}%tere0|soners
(and enr| hed nlx @Fes) in Iuded W't hi n the scope
of this invention, unless othermnse i ndi cated. Pure

stereoi soners (or enriched m xtures) may be prepared
usi ng, for exanpl , optlcally

HaCO \ﬂ/ \/\{ /\/}NHz

modified linear PEGs
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active starting materials or stereoselective reagents

wel |l -known in the art. Alternatively, racem c m xtures
w@toospahsconpounds can be separated using, forpCT/us2005/024369

exanpl e, chiral colum chromatography, chiral

resol ving agents and the like. The conjugates of this

i nvention preferably conprise a pol yner

noi et, ' o

[0 abonpminsSOfaniROaRe sa Bl I G H Al
effgsticoneps arsprrepgriiesaaf the, cofrmeunsis|of iisr invastien gndowlictyare not
BB%BQaﬁyﬂi’r OthgRvise GrSiFMBRL Inbn%h@ chéed R compourﬁiél?.»ﬂrﬂlstlh'\%'ﬂﬂon
the J t i t.uent WDe Ar 2 g‘it itue and/ or the T
§{Sﬁ5§‘{°? P’m'%%‘?'%f" rr‘i’é‘s‘bﬁﬁ“ﬁ P"”H’BPQ'%‘? pfe§e’%ﬁet°ﬁé'i’“”°
dhd/emakt;oxyitgtcnmhedgroups sgmierttected via a linker. In

L ur N, ph e PO e RSBl Yol s%gl@ké Vo el o

branched-arm _
if@f&?@'@rﬁ’d@ ogRniciRses: Agitsrferivad fmnemaigea'p @ﬁ%essl”P'U@Q 'EM‘@%Y °f
eI ShIY Godiumi }Stﬂés%uﬁphlfﬁﬁﬁ{ afiRioRiubh, BaMlMGnk ‘M%\gnesmm salts

t f f | d th
O AR T W IR e
secomid?iE@nd teftiaghamised, swdbes akyl amm@s_rrpxalkmlcbnmﬂes‘ tiatkylaminds,
e TR
Rikgy! amineplialenyiiamings. walkpnylamiecs SHDIRIekEY ETIRRS: by
b@tﬂhtb%é’kﬁ%ﬂaﬂhﬁ&' @(subé‘@té’&l?&gﬁ/amg%cloalkyl amines,

BoEAESy TRcReLaRiey. SRaie FoPREREEPanl y an
idBnleaymtedcﬂyclbalmmbmuirlsmmuted cSGkyl amines) eydoaiirepylantiesa
hgéyﬁlgglﬁérﬁfﬂtanﬁr%rs@l c&é]gallge(ﬂg# HORLE GO SERIobREY mingyer

esent Ive case, one term

é@@bﬁtlw&ﬂwgpalhwbwn? drissbstifeterbeycloglsenyl amineprand amines,
BTafWQ:’ﬁiﬂgs arrdm B%Me@&uérﬂ amse@ﬁetéﬁaarypérhuﬁés &rﬁkf@rdﬁdﬁ

it
BB SOV nesc P RrRHIE ABP OBt e RrUpRes, med d-

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
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illustrative purposes, each polynmer noiety is derived
from PEG and the common branched-arm hub nol ecule is

weensaenys hritol. In this exenplification, thepot/bs1005/024369
term nus of the PEG noiety is |inked to a conpound of
formula Il through a carbonyl |inking group wherein
the conpound of forrmula Il is represented by: ( NH

iMeg P iRl ol et R b P, G S, B
acid-oxelicanist mali¢heid, mal@nicRadli, eddini-aaid). makgisacid, fgnapicgcid] |
gt.‘?d /beﬁ\ﬁoncl\éc’ c{ cuﬁhan’uc aén& %e@'&m@ methanesulfonic

i
sty el Aedl ot
100 t ‘Dhe; tbah @%ha?'rhﬁ:eﬁydﬁliléddeﬁtaﬂé @bt teféroto the cationgf the
con ates o ent ai | ti f
PB?HHF?%W&?”V&CS%P atgusﬁe pol yrref :rg?gt ;/O\r/]vl t ﬁ e?t her a
| i nki his wdetstpod thadinalicubstituigd grours defngsbiiriein drolymsraaTived
Lb} a8 Eﬁ ¥u§s‘ﬁmh@%ﬁ1¥ur@ﬂepﬂ b@ﬁluéﬂ?@toﬁﬁ’énﬁ@es &b eé0bstitated
ound formula 11 6/0
parhmmwbewgs@w' PRHR PSP PS‘PS’“'HSW %\*{% 'Y lﬁfi’ﬁ‘?%%%d with a
QOBgHQESYIQkoupEtal b rot intchdéd far inclusibh hdraiowin such cheesathe
%‘%mﬁ{gﬂe ng%(b%ok ?]L];clhesg Pétﬁheﬁtsqym%r Tﬁgtéé ‘?bséé?%a? @%\%mﬁhe above
GleABENS (ccanithitdANE, [DUtEtieRthal, tof examia supsitutrcasyl gEuRs aw
hEhEd 1 Qlybsptru%fd%rrﬁ 'Z’éi@sﬁtlﬁie& B@l —Ysu@ﬂﬁtut&@bwl) Non- pol yrer

vari ant

h av: nglré@ﬁy)pté%rmeﬁtgpdftﬂﬁétﬁ RONF gaémgﬁﬁg algrnog‘nbeﬁ\ggds  include
d,abérmwslbzeaalbetutmmnqmpdne @at methyf substituted aith Grivampsgroups or a
%y&rag{l rgg(?qrpe%p pau¥ B%tge 5yllc‘: oBace%Lgnd@ﬂﬂsaTurgﬁUnZt 'Sereh im;'):é?hissible
cobgitudion pattarys drg el |kmym to Mwea\l agipgn.

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@adognanssoi 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

Sch 1 belo CE&H

G(&;?rdmﬁs(pﬁﬁ?s"?rﬁ?'ﬁ‘)m?sd IS H'gﬁléd”%{%mer 0 A}rdésqgr%’ mers)dT%l
Bte%o&oﬁ&r-dm‘fchad} chixdlres: eAll suciBptecsiofspwals (9nd ¢wcls;gqqr@w@rqs) are
é’}c wmﬁ ?{e%%éfﬁé 6ﬁh|§'ﬁg&ﬂloﬁ‘Un$ss dthehsiscCiRMBABEdPYELh @

ui va or excess anount refer bv
fstemnlsam@iﬁ (onenviched misbiRe) may bg arapared ey 1gf ex e, optica
%EWe%wrﬁr%WéteM bl%reéhelebfve&e@éhtsa&dll&nowm intthelatt.uent

h
Aisaiei. PeSPsRITNES 8T A 2oTRtigR kP sPRRE g, b 10
akaniple- cmﬂcbmmmotmnaamnmmqhiraltrmlwr@aagentsrandéhe like.
subst gﬁé %&Mﬁéte‘%&lﬂ‘%ﬁh\%nuom@%bﬁy%%hﬁ)ﬁéé ¥ pQGREY S W' thin

lto he reaction Is con u g ;
inpiety/prtiopaldsanshed-afm ‘al‘%fn?‘?%kﬂﬂ GONfRiNiRg 2 §9 abey ‘I‘F‘é‘ S0
Fohfggnerated during the reaction. Suitable bases ‘
i nclude, by way of exanple, tertiary am nes, such as
triethylamne, diisopropylethylam ne,

N- et hyl - mor phol i ne and the |,ake-TAl ternatively, the
reaction can be conducted gnder Schotten-Baumann-type
condi ti ons using an aqueoud al kali solution such as
an aqueous sol ution ofJsodi 7t oxi de, an aqueous
phosphate sol ution buff8Hed o pH 7.4, and the |ike.
The resulting product, 3, canpbe recovered by
conventional nethods, such as chromat ography,
filtration, evaporation, Hystalllzatlon and the
like or, alternatively, used in the next step MAthOUt

purlflcatlon and/ or isolation. Fbteroc%cllc
aci ds Specificaity [t/ raiyrmas maaty eapdedopahibioug aeFPéa'@?tlbﬂ'éq'm the

k&“%st.tﬁ&ﬂpﬂaa N&GbsHHuchf m&ha&sﬁth@ﬁ aﬁeuar iBehepT eybtiiaent

HsERe e enRanS eBier ST h e SR b e
| tOrnt, the poKheMBL2 MG YbEG TRy ROTIUIS2D 51D 2MRIEgM hubaealécyle.
| ncl uqlzl_ftShSlm?legtrfﬁ nf%e éolnmoﬁl’?tg df fhis llweﬁfl ér@%’lvalent structures

trans I'ne, cls-4 roline,
t qoanpsisigg ph@gw polyrrpr motetvéwawsg M%Stﬁﬁ*éﬁ‘iﬂts ‘Ef f?fn"’d‘l'a} 'ﬁBOunE 92
nﬁ}tméh%lﬁf 9h b ‘P@preéehfé'tlﬂ,e@é%le uBih§a @Slyl‘ﬂer moiety derived from PEG

C\éﬁiﬁégltﬁ;)ﬁ%eget%e Icgr%ouo of orml%a n%y a carbonﬁ %r?klrhgdérogp wherein the

Lednfpobndlbffeintud ) ishe@esdniedibye- 4- car boxyl ic acid,

L- t hi anor phol i ne- 3-
f© R

COOH

the resulting conjugate can be represented by the following formula:
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carboxylic acid. If desired, the correspondi ng

carboxylic acid esters of the amno acids, 1, such as
wo bmeominhy| esters, ethyl esters, t-butyl esterGr/USI005/024369

the |like, can be enployed in the above reaction with

the aryl sul fonyl chloride, Subsequent hydrolysis of

the ester group to the carboxylic acid using

conventjonal reagents and conditions, i.e., treatnent

with a IkaI| metal hydroxide in an inert diluent

such as t hang{wat er, then provides the N-sulfonyl

am no aC|( """ {’%tﬁ? qﬂ\w_o_t(c[l] Laryme %?fow Sorl des,

2, enpl oyEQ I'neodihe cabeve reactlohdhr Xknown

conmpounds or conpounds that can be pre ared E& known

conmpounds by conventional synthetic proceduresl!_buch

conpounds are typically prepared fromthe

oberegsp prefirally suinfegar o fraoi abouti 10819 1BBGmM conpounds of
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}ﬂrmepﬁaﬂh%@ﬁ?,m?' 'sdﬁnwdstalafCBH‘PP““dcﬂ QfP“Plﬁ'é%thrOEgh 8 570!
Prilgeagrep Wiiedéih tHeecofpb teisqidstaliuladl it Fippdseaeapound, i.e.,
from conpounds of the Ar'-SH where Ar' is as defined
herein, by treating the thiol with chlorine (Cl2) and
wat er under conventional reaction co%\/g4ons.
Al ternatively, arylsulfonyl enpl oyed in
t he above reaction nay be

chl orosul f onyl a{T op-&f, éﬁbs |tuted benzene or
het er ocycl oal kyIN—gr o ufi n§°C - SBH. Exanpl es of
aryl sul fonyl chlorid uitable for use in this

invention include, but are not limted to,
benzenesul fonyl chloride, 1-naphthal enesul fonyl
el reduiltihg coBugaiapdi hadeprested Wit folbling fad@ula:

p-t ol uenesul fonyl chloride, o-toluenesulfonyl
chl oride, 4- acetam dobenzenesul fonyl chloride,
4-tertf utylbenzenesulfonyl chl ori de, 4-
bronDb renesulfonyl chloride,

2- car bo MFNﬁM&mﬁhlorlde

cyano Kyghe§ﬁlfdhfr/chloxr @MWW—L\_W4_§;})~$

3, 4- lorobenzenesulfonﬁkfghlor|de :

di chl or | chi otide, s

3, 4- di nﬁ?ﬁb@x@en%nés artoRyl  CHPOFTde < “i’)
ditrifluoronethyl benzenesul fonyl chl ori d€, Y 7:}

4- quorobenzenesquonyI chl ori de, 4-
benze esul f chl o
B R SRR e B B S0 SRS refenptdy prdiem spout 1000
rﬁﬂmylan1do benzenesulfonyl chl ori de,

gC?'I/ tLJﬁ%bsglﬂ‘]Zﬂozf?,rng& '?cyrlf? ﬁMg%é gcﬁ\hug%te@%f %%QQ@"{Q ﬂsq D24ion
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a compound of formula Il thereby covalently binding the polymer moiety to the

compound of formula Il
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2,4,6-trimethyl benzenesul fonyl chl ori de,
2-t hi ophenesul fonyl chloride, 5-chloro-2-
wo bioepesesul f onyl chl ori de, PCT/US2005/024369
2, 5-di chl oro- 4-t hi ophenesul fonyl chloride, 2
t hi azol esul f onyl chloride, 2-met hyl - 4-t hi azol esul f onyl
chl oride, 1-nethyl-4- inidazolesulfonyl chloride
1-neth oIe ul f on chl oride, 5-chloro-1, 3-
di met 'R pllmn%?g ifhite pogrmsd)[f iFarénula Ilb Ith are well 'known in
ﬁremytrandlaree@whfpﬁﬁ'eﬁl in @ uoberd jss@edyyatents dtingisgl lviitoytlimitation,
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SRt septpprteies ! SRR e A lrbrer bR ped e
conduct ed using vvel | -known coupling r&agents such as
carbodi i fji d BOP reagent (benzotriazol -[-¥l oxy-
tris(digpet an1ne) phesﬁnonlﬂﬁ+hexafluq 6 nat e)
and theX ke. Suitable carbodiimdes in de, by way
of exanpRe, dicycl ohexyl carbodil m de (DCCky 1-(3-
di met hyl am nopr opyl ) - 3- ethylcarbodllnlde (EDC) and the
like. If desired, polyner- support ed f or me2 of
carbodi i m de coupl i ng reagents may al so be used
i ncludi ng, for exanpl®hentdrose described in

WREkE 28 N kR h BFeSas Mﬁé’csabovg 685 (1993).
Addi t ] ronDt§L$c ch as,
I

\- hy reswg%%clpﬁcmw 00V, S Bris b Ao ine i

) isioe:hlomejncbqwuaiem or exo‘eaa;:arinouni(mefemelycfmurﬂbonm t &eatfoutd.
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n,an I

BT RS a1 36 8 ey aitRonE RigraatBf f condlered

the prazander oflassuitable base to scavenge the acid generated during the reaction.
Suitable bases include, by way of example, tertiary amines, such as friethylamine,
diisopropylethylamine, 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

w6 EBO05/ 024369 conducted at a tenperat ur ePCEHUSI0DF024369
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 |ncluding
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met hoMennawelydamlgu|f¢evlt°hbr!<ﬂ®a2,| employe@metb% abgvegeaction may be

%ﬂa"i‘&t B\PJFﬂor@sruﬁ ylé'h&@&ﬁs@ﬁstlttﬁm Mé@ér&ﬂfék‘ocyélbélkw gfoupn,
. Alternatively, conpound 5 can

mséﬁsaﬁ"@@?"ﬂy first formng a diam no acid derl vative
ﬁn::l g Exampies pf aryiguifohy chlbddes saitands fdr dse it thés inveptisuintlods; but
al i

Zoperosss Bt P aBdRcFrai R esuro Wabrco. 2

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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nodi fy the reaction schenes bel ow to incorporate such
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4 i1 ks eaipling tehetiohad fypivallp gondubtkd using well-known coupling

reagents such as carbodiimides, BOP reagent (benzotriazol-1-yloxy-
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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an i nhegedtivey,aherabiishyPdmihé 961, 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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through a linker moiety.

Specifically, Scheme 4 illustrates the following:
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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 edded to the reaction solution. This reaction is allowed to continue

52



24 0r) Ak N Ol OyNSSEO0O 0O < NI NO ~ HO 27
TFAJH NOOyNt o 5500I1A0 NAHXH ~ SO0 28

wedwen®o054 Speci fically, comercially avail abl ePCT/US2005/024369
3-pyridinesul fonic acid, 21, is converted under
conventional conditions to the correspondi ng sul fonyl
chloride, 22, by contact wth POCl 3/PC S using

conditions well known ip the a upl i % onyl
@hrosp tgeperatise foppbait L &3 pdhqurs,| Pyofh fiegionaf the rSadtion
S‘zoﬁxpsurldi gmﬁtrénpk/ér’gd ay odrivehtivaakmetodsdncjlding reatraliza®d, i s
acco i S con ' i b |
e s SR B BN IR Ror AP B o R,
aﬁemntn@ysnsolse@ inlthengut reghticoriieut puriicatierpand/srisolation.

prefe @%m/éﬁtl&%n Fgr'ﬁdv%pof He protb&iNg %F&b%&ndéfs férrtmrégjﬂbgrazme
-10 to 20 C until the res$ct| on 1ﬁttantl a

&@ﬁfﬂ“é? d0- \ﬂ?mf’ﬁa't'%/%‘?CE%?P!' ed E‘&?F%f CPFW' ke @oql@gé;roup
hamtﬂ(ﬁjed Ther examplet 4 tigudrémybyi2skd dnybrratedtingQpdup is readily removed
RS Q%S%omlgd'éppgotas% uﬂqd%%dnaéé" ’Fuﬁﬁx‘%} Qﬁaﬂl% S%Ye%qlﬁéjgnjaxps

conven I ONa as chroma g:m
ffor varieysi fumctloea)awpatass vall axsujighle condiigns prOémélna ard | j ke

Qfepro?éch patiduke Ifl)hctlél%?&oh& drb ﬁemﬁ%ﬁmnﬁﬁ i1 aW té%@ Ubr example,

I
gl Qfﬁﬂneéﬁg Pl P e isen - A0 By GUgyeI: Seered
ERA NVikey, N2, Yorks 10&X bnd Rfgpéreds titedi thdrahy | yr osi ne
usi ng T%O?rre$§}ji3er%glﬁl: dé%’Uaﬂf Loy llgthgr(?#(ﬁ%ﬁ H&l wﬁ*%h Eo' ons.

Speci fiiCa I's conduct ed
LighiegofoRsiate Mmmpthﬁwppqm@un@éb@h@ §uitaplernegtdiluent such as

]mét??jléﬂemﬁtohﬁé o FAGHHD Qb(d the ﬁk@érﬁﬂr@f@fa@@@hhéﬂ aﬁlﬂne(rEDC)

%} LR e yl' |ear11lzOt rII azo! \éen ég&‘ reg NBIm?rom abou 5h’t%|1|0ne
taém? Bete: tTypigall 1Rl 1Rast p PG eSS Prgera
equivalents of compound 10 per chloroformate entity are employed in combination
with compound 11. The reaction is optionally conducted in the presence of a catalytic
amount of DMAP and a base to scavenge the acid generated during reaction. The
reaction is continued under ambient conditions until substantially complete which
typically occurs within 4 to 24 hours. When R? is alkyl, subsequent hydrolysis of the
ester derivative provides for the free carboxyl group or a salt thereof, The resulting
dimer, 12, is recovered by conventional procedures such as neutralization,
evaporation, extraction, precipitation, chromatography, filtration, and the like.

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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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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The N-pyridinyl sulfonyl-5,5-dimethylthiazolidine-4-carboxylic acid compound,
23, is next coupled to t-butyl tyrosine using conventional amino acid coupling
conditions. Specifically, this coupling reaction is conducted using well known
coupling reagents such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC), 1-
hydroxy-benzotriazole (HOBt) 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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neugtgytzatlon evapor ati on, extract iOR;

pre ﬁtailon chr omat ogr aphy, fﬁ?WFaflon and the
like of rnatively and preferably, is engloyed in
the neft st ep HIVHBEECPHPR MMt at i on and/Br i 2§| GPCl WSO
ConveZsi on N -trifluoronethyl carbonybpi pefazi ne,
30, MNs (;he ?%anyl chl oride deriya , 31,

cond ct®wi'vh phosgene in

t he crlbed abgve. Upon c%nplgtlon of the
reactlég\ cofrpound 31 can W ovePecover ed by
conventional methods including neutralization,
evaporation, extraction, ' precipitation,
chronatogtaphy, f||trat|on angﬂth%Flike or,
alternatively ang prefera fipl oyed i n the next
step w t hout pungL t|o dgor i sol ati on. Conpounds
31 and 24 are co &U onditions simlar to
those described a _g\ vide for conpound 32

whi ch is orthogonal | protected at the

l KoCOg, HzO

NH
\)
Q‘S—O o
< ,z\ "

Scheme 6
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am no noi ety of the piperazine group as well as the
carboxyl noiety of the phenylal anine group. Selective
wo eswwwaiosof the trifluoronethyl carbonyl am no PCT/US2005/024369
protecting group proceeds under conventi onal
condi tions using an aqueous sol ution of potassium
carbonate to provide for conpound 33. Schene 7 bel ow
illustrates nodification of the polyner noiety prior
to covalently binding the conpound of fornula I'l. For
i |1 ustSrasificadly. L eheses, sempound B4 is I5gpangl dihel ngriiey dagonibe
%@’«;{,&m@a&p@a«é@ﬁ@ 25p@|c}6ﬁ%htndﬁéllﬁédhvér¥ed% 'i\reztmwl ent
Ef boun etaery rlto E | ustrates
tth r"c"i’?é“%' S?fa pé‘re“ﬁ'ﬂ? AMachuita Ay ei&%?ﬁs B(e”'ﬂ@é%ﬁcragﬁ
aehhyaside th thy peasamef lacsuﬁblecdmane siahyastidetiplaninel® dcavenge the
ki SN el S enls ol b ors Betipey o
ne@llz;(t (mtq)rgﬁggndugtpd gta (emqg@mq@g(nq»f@m gbout -20°C to

GpelQpbEErabdiR ) to bigdNt Qﬂibt@;' f the reaction,

ﬁom@eﬁmd%g %:%ﬁ(@_ﬁ%ﬁé% %'qna_rpit oq§/|ncludlng neutralization,

Chvé@fht(dHZ@)tr,aﬁr(o@ priskipiGHRAICIdh O)matig2ping MifratioR), and hhe like or,

Ha agg&eggﬂe ongi?l hy%@)){ %)(rs‘teé) | tshoan‘h"(?l athn ah

p? eh-ably from about 100 to 1360. Specifi cal I y,

CO”?ElertluﬁH kém@umfh@m%ctpaﬁmn@gwb 8h @& N-t-Boc-N'-
ﬁ aer

f iy sﬁfﬁ?"yl%ﬂeé%ﬁ‘ﬁa& \R@Caf?ﬂs %ﬁgféﬁav%ww@e%n%ﬂ%uw

aageous HCI bubbled through an inert solvent such as methylene chloride, EtOAc,
EtO,, and the like under ambient conditions to 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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avai l able from Sun Bio, Oinda, CA USA as catalog
no. P40H 20), is reacted with an excess of phosgene,

wo ypsoaiosy fromat | east 4 to about 40 equi val BIL/BE$20051024369
a suitable inert solvent such as nethyl ene chloride,
chl oroformand the like. The reaction is preferably
conducted under an inert atnosphere at anbi ent

condi tions .until th VWO 20116/ 111 15 .

SRR TOEDYS  JerpaR RS BPng Lo PR, Sspame 7 Jipypies
dbaiphectergtinbi thé polypenadiely car bairesdilyradfustechbsicondentorab 24
NP Rty t erﬁ&é"BF&Fﬁma‘i Regh&sul ting tetrachl orof ormate
pol yoxyet'hyl ene, conpouhd 35, is recovered by
convention procedures such as neutralization,
evaporation, extraction, precipitation,

chromat ography, filtration, a like or is used in
the next reaction step vvithou@bamt’bsspi cation and/ or

i sol ation. Tetrachl orof or mat &° conpound 35, is then
conbi ned with an éﬁ@@é&éz)sei:g;gfc_abl\ .Og to B
equi val ents per chl orof orngte ent?éﬁi?%z 'f-l an

a, w di am nopol yoxyeﬁ(ge\ﬁ %p)efo compound (e.g., a conpound
havi ng a nol ecul ar wei'ght**of approsi mately 6 kD and
avai |l able from Sun Bi o, as catal ogano. P2AM 6) , under
conventional conditions in an | ifert®diluent such as
di chl oronet hane, optionally in the presense of a

catal ytic amount of DMAP and 'a base to scavenge the
acid generate. The reaction ignlchph.€8Jcly conducted at

a tenperature of about -20 tolabout 22C for about 2 to

about 24 hours (] subgtantial conpletidon of the
reacti on. Uponc'g@h%#{;é'%ﬁo -

™ Oyadci38), dSc Tecovered
by conventional nethods ingluding neutralization,
evaporation, extrgebifn.c. Preci pitation,

chromat ography, filtration, and the like or,
alternatively, is enployed in| tH&(QhiekitO)SH SN t hout
purification and/or isolation.| Wen the specific
tetra-pegyl ated pentaerythritdl from Sun Bio and the
di ami ne from Sun Bio are enployed, the resuting
product, conpound 36, has a (omtgo\d@KH@BCEDYCHIRH,NH,
approxi mately 45 kD. a, w Di anjynopol yoxyet hyl enes are

c ralaldy ' under(the tradenane
Jgwg”m&?f@’s‘%ﬁ”g“gg@@m&%’mq/e “hecd® CHOM, 5 CLoh N CHIEH, GlloE S H @,
up to 10,000 or higher. Itiis understood that a

D N OLMNEH,PHRO)FHEHAE@MOCGH, W, )di am nopol yoxyet hyl ene may
be used in Schene 7 in order to m nim~ze cross-Iinking
as well as cyclization. Upon reaction conpletion, the
nono- am no protecting group is renoved by

conventional neans well knowPeepefhe art. 59 WO

2dnets Bk bydrdy A5 41 RETIUUER BdLS4 & bAdriédtr pREdiesTRfrém about 100 to
i%ral gstrates a second route for derivatization to

p §Vi de for pol ynmer substitution. In this schene, the
am no Specifidally, sbmmeesigly peailalie tetragpeoylpied perdagrytonteldcergpound

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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a conplenentary functional group to an in situ forned
activated carboxyl groups of an a,wdicarboxylic acid
w@adognosns4 Agai n for the sake of illustration oPdHUSI008024369
a, w dicarboxylic acid polyner is an a,wdicarboxylic

acid pol yoxyethylene. In this enbodinent, the
di car boxyl - PEG conpound i s represent ed by the formul a

ARAPRE STRLBIAT, oo ok cp e Seeud e €2 o PR

rMﬁﬁﬂe@éﬁtﬂt&jrebtyﬂlngﬂ(é@@@lﬂﬂsformld—bolwxwhylanesmnppuw 35, i

%%gom#&ﬂ?&@o%%n@%u'@%@% Mﬂ%%}l%gﬁ)m%gﬂfowxgaﬂhon

@re@@ﬁtlorh cbroaatogra_p,l]y tipn, and thg lisgyor lgem the next reaction
SpeciitHooapurification afi/bes®atn. an excess of conpound 33
(e.g., 2.5 to 10 -equivalents of conpound 33 per

car boxyl group), prepared as above, is added to the

di car Jexgehireigreaiensompdungdscis then combrined méthl ah exasiss (tyically

afs@;oméq@tvsréne%%hl&ammatée W?)of BY o 6RMARRbp b tHfien

| east two eqU|va ents and erab an excess (0] T
[©MPPY @z@@emnoa%havrsﬁ ’)’°'icuiaf @'6@ t efarpreviEratsly @ik ANd
mvbmbw‘ﬂMﬂsomBmsw@dtaég nd) PRAR- e)puﬁfeea@ra/em‘onal conttiatdiean
am C rl.et an1ne

P B U GHIEAR BRera Bl oS st BFasagry amoun
m‘f@@/@@d@daﬁ basetie sqavergelheacd génemie. abmuneadtion és typibatint
2 fc®dd éi*é%%pé)raﬁl% ﬁggbﬁt ﬁﬂto@%ﬁt%%’d&?gb&ﬁgﬁi}?&o‘upﬁh Hurs

the reaction, WROUH IS recovere
C%H{}fé stbssantiel q?mpf?&a% of the regaiong Uran £erapiption F%Woue@&\e
26696624 B TénVentidndSABbd Dindiddhy neirapatict, e@dporation, extractlon

ao)< %c Qat%{ﬁ chroﬁ'lra%%ra%h{? qihraﬁ%r{ a&p hg n?et c?rgélgeg h%ly%& |?| %r%;e

'ter
rfesx next siep WwﬁoumﬁCp’tﬂm afndbatspletrprand/ or isolation.

When the specific tetra-pegylated pentaerythritol from Sun Bio and the
diamine from Sun Bio are employed, the resuting product, compound 36, has a
molecular weight‘ of approximately 45 kD. a,w-Diaminopolyoxyethylenes are
commercially available under the tradename 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.

59



Conventional renoval of the t-butyl carboxyl

protecting group with an excess of formc acid
w@emeiod®ss f or a conpound of Formula | A of thi SPCT/US2005/024369

invention. Scheme 9 illustrates still another route

for derivatization to provide for polynmer addition to

conmpound A In this schene, the am no noiety of the

Puhcr Shhare §lBaerk sfroPi RS 0P Fer DB 6 BRI Rhotmsy
aSLpsﬁttytmar Ircthisyschemey thenanipgundietyl of thegmqnazﬁn;qgroup is employed as
P é&@&lérﬁédté/r? fJﬁHﬁch%ﬁ&éup R P MERed (?e@mahe %y %E?ugs ofan

| IS represente
SeATPEE. AR 61 e ek THTAoB Ak By & g
t dicarb it dcid@lyimenteadn d,®-dicarjokgis atitl @dlybiyeth@ehrd.- In this

HO- . ~. ] N5 42 0O..cj Aci ¢l - = )P
| oA BN PER R foayRe refRkeripd byhe e S ) D
FI00CL HNOCHRLCII A CRDQU] wherg OisNte-defippdilive rhd thigresplting
Tlnkeﬁé the-PEG SrogisPepreSeniéd b gZC(b)CN NO-44/ ~N HO
Scheme 9 Specifically, in Scheme t he hydroxyl group

of a commercially available di hydroxy PEG 42, is
converted to the correspondi ng chl or of te, 37. by

reaction w th phosgepesin toluege fFLukd), in
di chl or onet hane. The @duct S @

u pl &t ed by
evaporation and is enployedfln t e next step w t hout

further purification. 61¢ "300¢ 0:4
PCTI US20115/ 1124369 An ess of npoggd 33 (e.q,

2.5 to 10 equival ent of conpoynd 33 per

HOOCCH,(OCH,CH,),0CH,CO0H
Et,N/HATU

j\/(OCHZCHz)pOCHZCO N \—/q_/<
~ L A v >j r

| " -

7% o ° 2/ N
v 0 CN
YWY

Scheme 8

(2]

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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chl oroformate entity) is contacted with
di chl or of ormat e, conpound 43, prepared as above, in
wo bwsprwsence of a suitabl e base such as tri etbyl/esi0n8024369
to scavenge the acid generated. Coupling of the
di chl or of or mat e- PEG conpound to conpound 33
preferably proceeds at a tenperature of from about O

to _about 22C for about.?2 to bout 4 urs. or
SpTatin £, oRPRioR ot o e or.
rallemativedyd istgmpleyer irethe next atepmithdid gerificatidruatidfn isolation.

neut r & dngéttioRAl rerRYAPGRL LU c&BbYAGHIcBhg group with an excess
preci pitation, chronatogr aPhy, fyl [tration, and the

| §f kM acidProvidgses geAmpound ofdiginylp &4y of thisdnyentigext st ep

wi t hOchha?é leiuewté@am?ndm@rgomts ?ﬁraftefi\mttzatﬁﬁwmmij@mbommer
regoval of the t-butyl carboxyl protecti roup wth.
HOBR o @megy By, Tt et M Al AP B O e b '
Fempielled ab agbmpleimentanifomttional grofh o aréacit fnved etgorofogate of
giplt h!e,r, eczﬁgﬁ%?‘ gtga ﬁ?ﬁ.@é?ﬁ%ﬁ@ﬁ@%% @chg%r'gﬁ%?;l%?ert he
dRORTRNginG o P iatial if BERarhichds feptesgntet by e d¥Mdleng a one
ﬂﬂ)iOCBW-ltgmeg‘El-prOH wheraie lak defilied gabem arﬂSh@Le@hlﬁrﬁg linker is

mul tiv n onjugate. It is understood, however,
trﬁ%rtesef‘q%eeagbe)}'cgg)é'ti ons can be conducted sequentially by
use of protecting groups. In the case of a

di carboxylic acid, one ofochjee) carboxyl grpups can be
protected while th8other unde¥goes coupling to the

am no group of the piperazipe. dJpon conpletion, the
protecting group can be ren‘EvegU\and then reacted with
either the sane or preferabl§ aCdifferent conpound A

to provide for a Ej;frodivalent structure. Stil

further, heterotgj /@Hl/focﬁé'fz)@fda‘ﬁek?ﬁfcfﬁ'l ent2 and hi gher
heteronul tival ent structures can be grepared by use

of orthogonal protecting groups on the carboxylic
functionality. In the case ¢f a diol (Schene gfw“one

of the hdyroxyl groups can bel [jrotecte et he

ot her undergoes reaction w {h pho®gen fotma
chloroformate for subsequent addidlq he am no
group of the piperazine. Upon c&i%%eﬁio , Ithe

protecting group can be renpved a then reactéd with
phosgene and subsequently ith either the sanme or
preferably a different conpound A to provide for a

het er odi val ent structure. Still further, _>( o
heterotrival ent, het efotet r%\éalcent and hi ?har o o<
het eronul ti val ent (StruceUres  CEI* e pr8 \gd“b& ”>,,,,~?<s
ogiﬂggonal Fiﬂg groups on the algghol H &\
f1 Cioopal itys Scheme 10 illustrates the synthesis of so
N-ca aﬁqG chl ori de and i sogyanate internediates @N
usef fer u%éequent pol ynmer addition. In this —
schene,” the amino noiety of the piperazine group is
derivati zed for subsequeq&zggg%ner addition. 62 WO
211116/ 111111154 PCT/USlef 112 4 36 9 Y NH

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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N~fiO,b, O\ O O~N7...,1L O Sy\ 0 33 /00

4-ni trobenzoyl chloride/pyridine ~N'" 'Cl NYNN\ 7
wo-dooblo16d® O N NO CN O eX O NH X O 45 33ar@di005424369
O g~N\ NH sORR\ ON' ,IANS~ NO 46 Nqg ~N I

I\ "/NJ] n NCO N ~Ce 0 O N 111NN O 47 Schene 10
Specifically, in Scheme 10, conversion of the am no

t f th f d 33
Tor T e ot R B npte e M SR Fau AR Rimiina b8 5o
prhicderdmtdgntity ist otactad with dichlesofarmsteofonrusd ¢ eréparades
Hove i r‘?ﬁe?ﬁes@n&%fta%mtﬁal 8 sudHsdvridhyiSark ttj:@cfgvennge the acid

bi car'bona to scaven e acl enerate

reeaeretesn Coupling of theiiph qf@fmaéﬁ':’%ﬁ% éomé%mdut%ﬁomwﬁﬁ

?&afe@@ry p*&fbeéwﬁ\é&érﬂﬂerbﬂlrw%ﬁfﬁtiomfmﬂot abbgtoaes sorsabeht zeta
V. extL,r ac on

] Dheu S Up corFHBRAIE ks PRacth e faneRping 4¢ s aopverg by

| dokeentipnal aletrexds inciudioy pedradizgtiowfeyapdyatipn extraptfpinogrecipitation,

tdag, &‘Jra;ﬁﬂyl, hlfr‘étﬁﬁ Arfadnd Iﬂ(e%‘? 8RR athvbly, WshidRYLd in the next step

puri catlon an i sol atlon
W|thout purification and/or |solat|on

Conventional removal of the {-butyl carboxyl protecting group with an excess
of formic acid provides for a compound of Formula | of this invention.

The reactions depicted in Schemes 8 and 9 are simultaneously conducted at
either end of the dicarboxylic acid (Scheme 8) or the dichloroformate (Scheme 9)
thereby providing a one pot synthesis of a homomeric divalent or higher multivalent
conjugate. It is understood, however, that these reactions can be conducted
sequentially by use of protecting groups.

In the case of a dicarboxylic acid, one of the carboxyl groups can be protected
while the other undergoes coupling to the amino group of the piperazine. Upon
completion, the protecting group can be removed and then reacted 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 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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Alternatively, the am no noiety of the piperazine

group of conpound 33 can be converted to the
weosespsndi ng anmi de, conmpound 45, by reacti onp@u/USR084/024369

| east an equival ent 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 reactign. The

reacti on preferably procee at a te uenam\)é of from
about O to about 22 OC forw ab ut 24 hours.
Upon conpl etion of the 63 MD Iﬁlu/ 111111154

PCTI US211115 /112 4 3 6 ng compound 45 is
recovered by convention nethods i ncl udi ng*

neutralization, evaporation, extraghw“ﬁ]mbmw

preci pitation, chroma aphy, filltration, and the
like ) alter thﬁﬂiﬁJ I's enpl oyed in th dhﬁtietep
mﬁthogzleurlfl okl and/ og= sol ati o qu

reduct i on ra-nitr hstit t of the pheﬁyl
group p-?&lde r the aninem ubst nt in conpound
46. Reduction is conventionald ‘conduct ed ,usi ng

pal | adi unf carseon under a hydrogen at nosphere typically
at elevated pressures in a suita Ie dlluent such as
nmet hanol . The reaction proceeds u t|| *eubst anti al

conpl etion which typically occurs Within 4 to
about 72 hours. During theyr eactio &%dab

catal yst is added as requPl t oreaction
conpl eti on. Upon conpl etion - tion, the
compound 46 is recovered by s -éhnvent nal ret hods

i ncluding neutralization, evaporation, extraction,
preci pitation, chromatography, filltration, and the
like or, alternatively, is enployed in the gext step

.W t hout purlflcatlon and/ aor |solat|onH Gﬁﬁ e n of
t he pars-am no substltuemfjpf t he nyﬁ r oup” Ofico
conmpound 46 to the correspoﬁdp ocyanate, 47,
occurs by reaction with an é S ?T%hosgene in the

presence of a suitable base’ ch as sodi um#bi car bonat e
whi ch scavenges the aC|@cQ§m§{ ted. The reaction
proceeds until substantial conpletion which typically
occur SPEFIa nBrhgmed Opcamyer0p ot the amgiaredisly obbp apowee
tgbo@hﬂubmﬁaﬁd47 3Unemmweh@1numg Nodarib eyl Erﬁ@rfatel éUﬂnpghh@Sﬁ,
n [ ecoy canven tiona 0
R RSB S Pty B e ne BLe pilghle base
paueh:asqum bmrb@‘mteoimpe\@na@thp acidfgeheratetlidoring rmaction h&pon
|c‘ok1ﬁle96n ofdhd I%EHF%' éb‘?ﬂdéund §3aec%%lb%¥§cg>v&@d ng%rﬂlgﬁﬁon% ep

out url |cat|on 7or 1solation.
.mqﬂepﬁsrsa%%s nguirplizatiorg avqmetlorﬂ &utrastion pregpitalion i zat i on

tcﬁro}hfeﬂbgraﬁﬁyffnﬁahomdng iR ik ub%tterhéttvte@ And biéfdréblﬁs%ﬁﬂﬁﬁ@d in
[l lne rou
tIFe ne l {r%e%lg em%ﬁa hgaypélgl lcath%rbﬁﬁlcg' '8Py 9 P
f unct Njwaatlvgwotbp amwOfrmlwv af the pipbranae groop oligomepobh gl can
iBRIcohVerted td i ba@eseem%de%mpo&msp %98 on SR lPXEY

n
is an amdiol or diamne of %}IS rep resenteg
&guwﬂgntfaafl ﬁ{ﬂfedably an excess of 4- nltrobenzoyl chlonde in the presence ofa
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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HQCH2CH2( OCH2CH2) PQH where Qis NH or O 64 WO

2006/ 010054 PCT/ US2005/024369 /10 rN* G YNso 2, O
wOR00b/01005O 0 33a HQ % (CH, CH O, CH, CH, (H qq Lpdd/US2088024369

--~-0 JH NrNQ-\/(CHzCH O oCHzCHz4--\ NYNJ Naj so

Oria 2 o k~ 48 0 Schene 11 Specifically, in Schene

11, an excess (e.g., 2.5 to 10 equival ents of carbanyl
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ur ea functionali t,y
Conversion of the para-amino substituent of the phenyl group of compound 46

to the corresponding isocyanate, 47, occurs by reaction with an excess of phosgene
in the presence of a suitable base such as sodium bicarbonate which scavenges the
acid generated. The reaction proceeds until substantial completion which typically
occurs within about 0.5 to about 5 hours at about 0°C to about 22°C. Upon
completion of the reaction, the compound 47 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.

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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covalently linking the PEG group to the VLA-4
ant agoni st through a linker represented by
WO go@pidenvent i onal renoval of the t-butyl carboryb2005/024369

protecting group with an

provi des for a conmpound of this invention,

of formc acid
65 WO

excess

2006/ 01111154 PCT/ US211115 /112 4 3 6 9 Schene 12
illustrates yet another route for derivatization to

provi de for polyner substituti
und 47 |33e\vJ

i socyanate of co

.J%p this schene, the
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urea bond. For |Ilu§ffat|ve pur poses only, the
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12 Speci
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t e fornuL@
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val ents of isocyqnate -{Eﬁr
cted with a sui I

G conpound in a'syftabl e inert
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di | uent such as dichl or bnet hane or toI%F /
t/eimper at ure

reaction is preferably maintained at a
fromabout 0 to about 105C unti | subsKt?tla

conpl etion which ty gﬁLL{/ggg%p§CH %ln about |
about _-24 hours, QPL etion of theereaction,
conpeyu d 49 | covered by conventi onal nethods
|nclud|ng e t allzatlon evaporation, extraction,
preC|p|¢?; ronatography, fasltration, and the
like or;7altefnatively, is enployed in the next step
W t hout purification and/or isolation. When Qis a
hydroxyl group, the resitknpg product contains a
carbamate functionality covalently linking the PEG
group to the VLA-4 antagonist through a - C(O) -

i nki rspegificallp.in S¥m@meQ 1, Sn eltesd e}, 205 U, eqtlheleﬁteﬁﬂéatrlbdmgll

PRS0 B SRR IR e RN ey e

of

to

agoni s
aas dighloymethanekvithcp gjtitakip 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)-.
covalently linking the PEG group to the VLA-4 antagonist through a linker represented

When Q is an amino group, the product contains a urea functionality

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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renoval of the t-butyl carboxyl protecting group with
wamoexo®ss of formc acid provides for a nono-RE(AIS2005/024369

conmpound, 47, of Formula | of this invention. The

reacti ons depicted in Schenes 11 and 12 are

si mul taneously conducted at both ends of the pol yner
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chl oride of conpound 33a or the isocyanate of
compound 47. Upon conpletion, the protecting group can
be renoved and then reacted with either the sane or
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ort hogonal protecting groups on one or nore of the
am ne functionalities. In the case of a diol, one of
the hydroxyl groups can be protechegdwmhile the other
under goes coupling to either the carbanyl chl ori®de of
conmpound 33a or the isog¢yanate of conpound, 47 Kng
conpletion, the protecting group can be r

then reacted with eitherythe same or prefgfgéiy a

di fferent conpound A to provide for a hetgf di val ent

structure. StlII ,Mﬁb?er heterotrlvalen
het erpt etra Lgn@&m@@&@ﬁﬁ tmvélent
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prote¢ q{oups on one or nore of the hydroxyl
functﬁ&%a iti'es. In the S&henes above, ami ne noieties
| ocated on other portions of the nolecule can be
enpl oyed in the manner descri bed above to covalently
link a polymer group tsmehé2 nol ecul e. For exanpl e,

th het d
o on SRR eal e 2. ot SRS el B0 or
PEGvalgnibstisdoydnatad? FdneacntQenalety)ds catactiwithen suitatieided
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f unct weealk it ¥ h?d?dxy‘l 5100p, A8 e¥@tin 26 UcOcdnfeid lgarBamate
Punc%(ona[lty cova?enYy I|nk|ng the PEG group to the VLA-4 antagonist through a -
C(0)- linking 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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exanpl e, the heterocyclic anmino acid functionality can

be 2-carboxyl pi perazine depicted in U S. Patent No.
wW®200891880. Alternatively, comercially avail abdBUS2009024369

4- hydroxyproline can be oxidized to the correspondi ng

ket one and then reductively 67 WO 2006/01111154

PCTI US211115 /112 4 3 6 9 amnated with anmonia in
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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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above, then provides for the correspondi ng diacid (not
shown). Alternatively, in Schene 13, the hydroxyl

wo pwepiosal ity can be reacted with phosgene teCpUSMDEER4369
for the chlorocarbonyl oxy derivative which reacts with
an amne group of a diam ne conpound to provide for
t he carbamate. 68 V\D 2006/ 0100: 4 PCTI U820115/ 1124369
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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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is treated with nethanolic hydrogen chloride for

sever darbrxyrfenciionalityf fougxaniptd drothe dr' moiety, can be converted to the

corresponding amide by reaction with a di- or higher- aminopolymer in the manner
described above in Scheme 8. Alteratively, Scheme 14 below illustrates one method

for the generation of an amine functionality from the corresponding cyano group on

!
NC o N
L, Ji T
s i R

COOH

the Ar' moiety.

j {BUOH, H ,S0,, MgSO 4

|
NC\C O\H/N\
:3":’ I ’

COOtBu

l H, PdIC

|
H,NCH 2\@\ O\n/N\
. §02 ‘h\ ! °
(N 7 N~ “cootau

54

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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by evaporation, and the so generated nethyl ester
hydrochloride is treated with excess tosyl chloride
w0 mopyrdosd ne for two days at room tenperat ur e, PQI/US2005/024369
the product, 58. Conpound 58 is isolated by
neutralizing the pyridine using weak aqueous acid and
extracting the product with an organic solvent such as
Et OAc. The product 58 7Q,WD 2006/ 0100: 4 PCTI US211115
/024369 nmy be purjijedohy crystallization,
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by evaporatlon and the so generated methyl ester hydrochloride is treated with
excess tosyl chloride in pyridine 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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and total exposure. These options include m xed
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The intravenous fornul ati on can be adm nistered by
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coatings, such materials including a nunber of

pol yneric acids and m xtures of polyneric acids with
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i ke. The glycerol backbone of pol yoxyethyl ated
gl ycerol is the sane backbone occurring naturally in,

wo soocexaspl e, ani mal s and humans i n nono-, di -PCEDOS2005/024369
triglycerides. Therefore, this branching woul d not
necessarily be seen as a foreign agent in the body.
Those of ordinary skiII inthe art wll recognize t hat

ot e i the nalBlE ine pormatblie b e BRGne bvagn.
H@ﬁ@f&blyaaféea%mtléﬁ%%@f e, bldldgecabmtlyﬁtmf theeetpowidsivéthe

%&seﬁﬁlhﬁérﬁbﬂ @rretmﬁla@calﬁh ﬂ{osv\ﬁbﬂmbiy 1Y% ié fetdifed, Pr ef er red
that the cul ar MBI% be between about 100 and
R 57

100, 06 "Of5A&PRYSIBIMRP Pre BEkse of hedrsepidnwntion polvafpiene
whebeesities of CoQy akyl lpblyﬁ@ylélféQ;lﬁc@lsﬁb@fétab%o%?yle??glyct:ol
r e ecltive
R?Eb %V E&\%(D)r(@éllzﬁ&e%fgfc&q?ﬁ%s UJEB g@a&gg d?'?rllt?sﬂea%uf%n
"FPOlrWéatRfi’ tiriles/Rolynmsy spgterne) ef inteeest. vidiup §h¢m<dmerao which the
Rﬁhﬁb@&r’(&é'&ﬂh@ pgésvéﬁghvdmwgfe raﬁééheWa? Be %%n%ougméﬁbf of
erm rou s found
Ofys@w'em °ﬂ % %t?aﬁ'?yéaae P%‘ehﬁfﬂ"@gd H‘Ta"s‘@ﬁ‘?saib?te

rmmlpcﬁlymus sunbld in @\}ated at el tarapargtun eNoarintxmighexhiy dlé@ zﬁysluch

%&H& sS )wluci@ eﬁo@aﬁkl‘éﬁé lg}ﬁ&ér o‘?nc%;{d&%ute ) sﬂ?tlh ?ﬁ@b‘p ﬁg?lg%ra?yéﬁ,ne
wcglﬁqulwowﬂw@na@ﬂ QWP@Ih cap@yrmess thesasf amtbbleckudogolgmers

ﬂﬁ&r?‘éf%row&&ﬁhét'tﬁﬁét@ﬂsdﬂf bilityt ch éhd tﬁ(édmacg I}érﬁ%érqlé @ém{rag%g? IU ﬁ;
In

t he %FE'BIIF% 9’%6%/ W“PIL? H‘Fﬁo%@? ¥ HimieLtong
olypkyetigiated rgwcemapblymemwateu sobitd], Plyoxiyethylaitdticdlutdss|@r the
fIIHQ C’h%ehdl?éﬁro%g&g SSQo%ﬁyIQ@ OHQ{?}% e%af:I?oaCt I on

droxy Iene yco
PE@rw naﬂaﬁliwraaéowamhl@ gmgipand 1r1m95a|r, di-, and

W@Tﬂc%l Fhérefold Zhidbrdn&hiy waITRA Hgéia%sé’rfly EJ‘éeQen ag\é)%}relgﬁn

in one or nore polyethylene glycol
?8%’%&"?{']' gﬂ% coval ently attached thereto by a l'i nki ng

gr oufghosenef ofdindrpstilhig tHecartmill edcogritzectkatriipd ’?e&giolnlg listtis mely

Elmgtrﬂn@'émgfgll rﬁio%e? m&xfsmhﬂngst{le al@gg edrﬁerem a

I nventi on n caps es
ceneapiatedg The eolyoen nerH et hamg pRIpastipuiar mo@cwaewgféobut itis

QrAertddttNat tHMBI@@UI&N\FeldhﬂBé saw&éﬂt &out m)tan\seu 0b 086 %f@{ably
Sl ear

20b08
a0 L7 B0 fos; B vana e P66 Q0O gEpd D00, I

papisulbresizesof 28000 ngmoeaand mbstesfective 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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Formul ati on Exanple 2 A tablet fornula is prepared
using the ingredients below. Quantity [|ngredient

w@ npbpaloset) Active Ingredient 25.0 Cel |l ul 0SBCT/US2005/024369
m crocrystalline 200.0 Colloidal silicon dioxide 10.0
Stearic acid 5.0 The conponents are bl ended and
conpressed to formtablets, each weighing 240

gt KRN PE"WJ&?%&%&%@%@ "
WOb2ilaH IO ARy RQREIUBZER DY B linkn@greu 6 9 | ngr edi ent
Vi ghtrp%ordieiving %r!nﬂ%(i@r%%ﬂ{phe@ nluEf'i‘é?c& %ephgg'na@aﬁtlc%%drﬁb%smons

mr}q}rﬁgﬂent s mXxe act ose ‘and the m xt

geent Bventiogir y powder i nhal i ng appl i ance.

Formul ati on Exanple 4 Tablets, each containing 30 ng
of active ingredi ent ar are s foll ows:
Quantity Ingredi ent F ?tgod] ﬁmp %ﬁt ive | ngr edi ent
30.0

35.0 %@%@%@&aﬁ%@y@a MR ElrblRRn i HeBF e, o,
in sterile water) Sodi um carboxymnet hyl st arch 4 5 ny
Magnesi um stearate 0.5 ng 'Eajaat.@.o ng Total 120 ny

The active jngredient, star |l ul ose are passed
Efﬁ efb. 20 mesh %%‘PF(’}%S“ d ni xed

t hrou
t hor oAgfive yngrédient sol ut i on of 3@ yvi nyl pyrrolidone is
m xedgifdyh 305.0

Magnesium stearate 5.0

The above ingredients 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 resultant powders, which are then passed through a

16 nmesh U. S. sieve. The granules so produced are
waleioediems4 50C t o 60C and passed through a 16 neshUL085/024369

si eve. The sodi um car boxynet hyl starch, magnesi um

stearate, and talc, previously passed through a No.

30 mesh U S. sieve, are then added to the granul es

whi ch, aft | Xj hg, are conpre a tabl et

nmachi ne to @%eﬁfnt abl ets each wei ﬁ'PWQHZO ny.

For mul at i onAgtivamgrediént Capsul es, éach containing 40 ng

of nmedi canepy ke made as foll owgs 79 WO

211116/111111154 PCT/ US211115 lllé3 4 369 Qantity

I ngredi ent (ng/capsule) Active Ingredient 40.0 ng

St arch 109.0 ny Magnesium stearate 1.0 ngy Tot al 150.0

act ve i di ent h, and nesi
st ear ¢V§ '?ﬁ’%‘ﬂ%@f m'ﬁ%lds‘@litﬁef F’Sﬁﬁﬂgg' I{EJXt“rfds fAdef| toa
Ldrﬁpovmeevﬂaalmr@pﬁank:éed into hard gelatin capsules in
150 ng quantities. Fornulation Exanple 6
Suppositories, each containing 25 of active
i ngredi ent are nade E?,’m‘f'@ﬂq mpledr edi ent Anount

ACtIV redient 25 at ed fatt

ol ycenPHEE %Chf%fatﬂm&% IR ERVEPAigiteATe Brpered a5 lows
through a No. 60 nesh U S. sieve and suspended in the
saturated fatty acid glycerides %ﬁéh@usl y nelted
using the mninum heat necessary m xture is then
pour ed i nt o'n@redigpbosi tory nol d of(mgéaklethl 2.0 g
capacity an,dctnélr@y@m;nto cool . Forsmuj ,agl on Exanple 7
Suspensi Onsg egch cont ai ni ng 50 of medi canent per
5.0 M dose @ made as foll ows: 0n’B?edl ent Anpunt
Acti ve | ngriarogrystaiife Gellnigse Xant had.0gugn 4. 0 ny

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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Sodi um car boxynet hyl cellul ose (11% Mcrocrystalline

cellulose (89% 50.0 ng Sucrose 1.75 g 80 WO
wQ@emeadni41154 PCT/ US211115 /112 4 3 6 9 Sodi ROM/US2005/024369

benzoate 10.0 ng Flavor and Color qgq.v. Purified water

to 5.0 m The active ingredient, sucrose and xant han

gum are bl ended, passed through a No. 10 nesh U S

sieve, and then m xed with a previously nmade sol ution

of the mcrocrystalline cellulose and sodi um

car boxymet hyl cel |l ul ose in water. Qoastitsodi um

benzoate, flg¥aient and col or are digl,ut pth some of
t he wat er an%‘)éaldgled wWith stirri ng.( &S%%H@?:i ent water

i s then add®dve Bomdsdtice t he requitPddngol une.
Fornul ati onstexcanple 8 Quantity hogoesy ent

(my/ capsul Active lngredient 15.0 ng Starch 407.0
) A g Tot 405

ng Magnesi URT"STEAr ATE Tot 5.0 ng The

active ingredilent, starch, and nagh®8imgm stearate are

bl ended, passed through a No. 20 nesh U. S. sieve, and
filled into hard, gelatin capsules in 425.0 ng

quant i'f'? 8&tive IgrainSfeh FBeARINGsem Klearrie Bfediddad passed
fiorongH @Nb.@0 mesh Uh8. gvepardcifleamtd iedrd gatstin cabB@eLHi180Img

(%é?wﬁiegy Active Ingredient 50 ng.nL ng Phosphate
b ered saline 1.0 nl Formul ati on Exanple 10 A

topi cal formulation may be prepared as foll ows:

I ngredi ent Quantity rdgfdidton' B0 6Nt 1-10 g 81 WO
2006101111154 PCTI US20115/ 024369

Suppositories, each containing 25 mg of active ingredient are made as
follows:

Ingredient Amount
Active Ingredient 25mg
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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Emul sifying Wax 30 g Liquid Paraffin 20 g Wite Soft

Paraffin to 100 g The white soft paraffin is heated
waniosh1008d t en. The |iquid paraffin and enul siPgI/Os200EC4369

are incorporated and stirred until dissolved. The

active ingredient is added and stirring is continued

until dispersed. The m xture is then cooled until

solid. Forgulation anple 11 An i ntravenous

for mul at | on%‘i}" h%"ZB?Eépar ed as fol'PSMBI | ngredient

Quantity Aclavorend Ggioedi ent 250 ng.M sotonic saline 100

m  Anot her prefglLefiformlation %rﬁ%f)yed in the

net hods of the present invention enploys transdernal
delivery devices ("patches"). Such transder mal

pat chashe EBiveMyrathie, subrobs avd Xk tHaRAJUMHAOBISn@Yd, passed through

‘Sair@é&ﬁ%ﬁ”sﬁ%%ﬁie&%,”asr{q‘*fiedf&v%?ﬁwa%E%E@ﬁ%@%a%&ﬁ%n ofthe
ooipcystelinecellanske argisodvm ¢artanxgdethyiekllyissk dhestef. Ofhetsadium

e ok, SIORFPEEEER GRS Br hEyH! and QUi o
yfficienhwpigr ig %ﬁﬁ@éﬁ%ﬁoaﬂ lycpipe reqfired ¥ple®e. Such pat ches
may be constructed for continuous, pulsatile, or on
demand delivery of pharmaceutical agents. Frequently,
it wll be desirable or necessary to introduce the
pharmaceutical conposition to the brain, either
directly or indirect ' i ques usually

i nvol ve pl acenent o‘f:y?'%tﬁog‘c%(ﬁg?y catheter into
the host's ventricular systemto bypagp the

bl ood-brain barrier. One such inplantabl e delivery
system useg"?rS?'e'?the transport of (BYGFRSYEral factors
to specifi cCAdimaingredizat r egi ons of 16.endody i s

descri bed i S. Patent 5,011,4 j.ch is herein

i ncor por at e%allg?/ reference. Indi regﬁz?\@@hni ques, which
are gener alVigongsiumeteegate usual |y Bfved ve fornul ating

t he conpositdifins to provide for dupgohatentiation by
the conversion of hydrophilic drugs into

i pid-soluble drugs. Latentiation is generally

achi eee attive ingealient, stakdhngndmagrdsmnmhstelrate are idardadnydssed

iar i e .
ol ENoindth (RSBl B hARRtpBlled NP O 1,
taMEPSr t ati on across the bl ood-brain barrier.
Al ternatively, the delivery of hydrophilic drugs may

be enhanced by intra-arteri I nfusi on of hypertonic
sol uti ons whi ch can ??’H\‘T'iﬁtlé’ﬁ?é’?"@b"ei the bl ood-brain

8arri g\rsub&ﬁan\égu%)r%alggoprﬂa]y)b%%dl‘edg%a@glﬂo%;s /02436

Ingredient Quantity
Active Ingredient 50 mg.mL mg
Phosphate buffered saline 1.0 mi

Formulation Example 10

A topical formulation may be prepared as follows:
Ingredient Quantity
Active Ingredient 1-10g
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O her suitable fornulations for use in the present

i nvention can be found in Rem ngton's Pharnaceuti ca
waeioeno®sy Mace Publ i shing Conpany, Phil adel php@r/uSWps/024369

17th ed. (1985). As noted above, the conpounds

descri bed herein are suitable for use in a variety of

drug delivery systenB descri bed above. Additionally,

in order to enp the in vivo rum hal f-1ife of

the adnmini st@ P% pound, the co%@gunds may be

encapsulatquwdﬁamﬁmuced into the2bgnen of |iposones,

prepared aspgi ' or ot her ti ona

t echni ques ﬁggégg&gﬁgﬁgyed whi ch %?g¥ﬁge an extended

serumhalf-l1ife of the conpounds. A variety of

(rjret hOd'Sge gm_we sofepdrafim B hegted DAR PRItEMJTHd Iﬁﬂﬁ%ﬁéﬁfn éh‘él
e ed |
Friag fox Bredfrcoosn S A By oot el gt

iauded pot sirmag isrerrdinmedoyntit disperser.c &he tixture isythdh@oled until solid.
conjugates of this invention are al pha4 betal (VLA-4)
antagoni sts. Sone also have at |east a parti al
affinity for alpha4lﬁémahﬂphﬁ%gmph§1 meki ng them ni xed

i nhibitors of alpha4.inte ates provide
enhan OGS (B TOHP B e B AR U o ¢ he

non- conj ugahgmedieottpounds. The Queptiyved retention of
the conj ugates WM Fe?i'ierr\ht he bOdyzs'b‘?r? I[ts in | ower

required dosages 95 e drug inturn results
in fewer silgeloresdives and reduﬁ@dmllkellhood of
toxicity. In addition, the drug formulation nay be

d t d f t ti whi |

SO oePeGreeiat oup gt Ay e s Bpes P s Dert
Tﬂ\enmrgmmersnsﬁermaildslmery\mmesaﬁpdta\ee”)i &pchvamédermal

(AlthSs b PBo usdd e BbnBUERrdcodthua SHIAGHA Stnd 2
[semapungls ofihg Rsen BT Sentioled s, qu@rcon%t@@mrbarsi use
folﬂﬁﬁhsa&rﬁéq:ﬁéﬂfbﬁes b thé BER6Y |oﬂpt?'ﬁﬂad%d@ﬁ%ent?%ﬂfeﬁ kadWnYin the

e _conj u s jinvention

SEP o TS Baling Habroar ettt itk 67681, npegroctatea BY

aefmencest&im:hlpatmheé mey bdeonstreagdfentontifiuatis sademtile, oredidamand

Q%m%bﬂhgﬁagg%ghmgqg%ﬁg al pha4 beta7 or, in genera

y esion. The conjugates of the
i nvenfiegHeniint Wil be desirablg of pesgssasy tpdptrasiuge e pharmaceutical

icBinpbSeIiER O the RkiRi ditherdirs &ty @e fnawec,‘tl’lt‘l::I p@ﬁéc@ie’cﬁnn@@éturs@élly involve
vVous sorgers.i.n

L T T ST K L S ——

déstbrain bayriert @netshelr iwipiatableatliveny syistem usedifeartheetranbhaors of

tbﬁ%ge‘cgwa&eetts§p&§f.ctan§to+nr& élb@ofqm%éj&%gritfegrin u%.9-

al auto
Eatesbhal bifferiien is he@meylcorrmtw by éf%%m@r osis (MB),

meni N@idiré& tecﬁﬁidué’éﬂ@ﬁ@lﬁ‘ alel gfehé?rallyTﬂ"l@feﬁ'@@JuH%ISl @voNé fdr@ating -
i,hventi o

eat di sorder
P ERpoderi® pivR i gutdiRutslon B Rt e B
idrugs intevipdd-eolulls duwgs. dicatergietiond8 generally achieved through blocking of
the hydroxy, carbonyl, sulfate, and primary amine groups present on the drug to

render the drug more lipid soluble and amenable to transportation 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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WO 21)1)611) 11) 054 PCTI US211115 /112 4 3 6 9 also
occurs via an adhesi on nechanismresulting in
wor@saiiosn or activation of |eukocytes. ExanpP@BUS$005/024369
such diseases in mammualian patients are inflammtory
di seases such as asthma, Al zheiner's disease,
at heroscl erosis, AIDS denentia, diabetes (including
acute juvenil e onset diabetes), inflammatory bowel
di sease (including ulcerative colitis and Crohn's
di sea®d#er svitpblerfenmulations fohusetin the préseptinvention can be found in

tﬁea{}%%ram@grane&uﬁ@m 8eibha, Mswwbngfﬁﬁ@é&ﬁ&ér@ Prﬁ&a&&ﬁa PA,

other cerebral traunas, nephritis, retrni
éﬂ’j‘rﬁdc 1989 matitis, psoriasis, myocardial i schem a and
acut eAsheted abweetheredmpmds Hmbdzmﬂmétélﬁ afdiéiitai@é fidrhiad in a

Lo el RIS s R Bl e BisBice
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BREPIURed Bhir&fuBbFinfoRd MReh 'oYﬁptobimTzsogFe'RgreH%Q 'd:tollo?? .or other

uveitis, ~allergic rhinitis
Genentignakieginiqies may be gmployed whish bReRe aF ege@q?ﬁ@emhalf-hfe

s¥iat eampoundp.UA veriaty bfeﬁmm@staﬁe aRiil g %ﬁie)é@n@@bﬁm&, as

agécﬂ)?ds > pgzéf(rrye Sk Patgrélj\ggl ‘gg:i'ﬁo %01 3/[?8gne S

#50r
H@%ﬁ%&y@@pémh@h is ltl@limatad haﬁmdwlrefesnceperl carditis,
nyocarditis, congestive heart failure, polyarteritis
nodosa, hypersensitivity syndrones, allergy,
reosi nophilic syndronmes, Churg- Strauss syndrone,

chr onTiee @bfigetes bf tis upfehmnams MIpHaSIRASRVLA-4) antagonists. Some
e ronic ac

EMQ ﬁ%\?’e éﬁéats 1y {)éﬁ{al taﬁ’? fgpgl?/l%aﬁsr{e mtg%r{ngl m%ﬁgwmﬁq ne

malb!toarﬁ @f alpha%egrlrbmhe&pmugatw mg\sdesenrauceui inmivo estention as

&S}h&aﬁéd © tﬁé‘%ﬂ éi)nju@Bt"eQ RBbifpARGS) ?I‘ieelmprovgﬁ %Htlbhﬁf tﬂ@d

r0|d| nvention al so provid
f?fﬁ%@ en\@' P e Qgi/srs&&f?at g iR dpsates akiap S&lge\dh'a'% in tum
tesaitst in ifewepaitie etfyctoamiadutet Iﬂltdﬁ@diddbﬂfﬁ%ﬁltﬁt 3 @dhnﬁ&o%cﬁug

BRI ) 2 A8 oo B b *0”""%%%&’{%? aghieving a
Slovigrg dnrrovsd therareutinotaet.i on, a conj ugate of

For mu don uﬁﬁgs %hl@fﬁvgﬁbh\ﬁ%v@m%d Q'Thlbﬁloﬁ SR G LS adhesion

SERGoRb eafctasiRLHle Bacist By denotRn of lohat bt exaRHor
setgUisindingitd oglluldraecepionsiilon as MEAMAH s'nombctmranaﬁ\nddbm

Isr%wr%&ftﬂ%gcgﬁuhﬁs%of tnl\é Qﬂ%ﬂnu? es or §§3P¥, in usli]osnt (rarat} on
s\ beetapeguisnigajion Pmaladmktnam far ther tregémenth of dishases wediated

Wélﬂ{aﬂﬂét&%d%ﬁ’ﬂbm&aﬁr ih B@neréﬂé{rﬁﬁt leQ&bcyBRARIN. e

I N, Vvl vOo or dem)nstratln flcaC Intreatlng
?quﬁm?@?wve?t@§ ﬁaﬁQ% ysqdde Itrﬁﬁt@ ‘@/NEV eé%ﬂ%vmﬁtemb&?m
disdroéranaspecigiy centfaihamslsystem)disoriers if &hich#es,  gui ne a

Rl ko MU0 ST AL TR R
faﬁaéi@a@remutlgsw doks. s ¢omlgta‘@s af the invention sembé aseddos eas de
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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referred to as Crohn's disease and ul cerative colitis.
Crohn's disease is an idiopathic, chronic

wabmenoosnstri ctive inflammatory di sease char aptBUSD0%024369
by sharply delimted 84 WD 20116/111111154
PCTI US211115 /112 4 3 6 9 and typically transnural
i nvol venent of all |ayers of the bowel wall by a

I t
Rk A e
dﬁml@cytemﬁ@mpiaswé pyabdliseasastio ghantatien phtisetasage imbarhmatory
CNEERA MichRbE §§tﬁ§1a Alﬂ%l%@rrs'&éé%e 3 h%%bl@l%g OAID%(Ueﬁ%ntle% ed

U.ceratjve colit I's an inf|anmmat ory response

I dé?b@@%ﬂnflﬂd'f’g\ @Clg%lua?ﬁ"& ORRt 6§Qetﬁﬁd'"§%ﬁﬁf@ws@wel disease
Lgnepbiag wcemnmzcbmmm’gmg@&s@rss ), rhaud ﬁiﬁfo‘iwéitHnﬂs |t|t§sﬁje? ns

5 | Seas contr,li e (0]
appEi BT Blotn B! mEREES RuBRE AP T et ebmret s e

in
mephiitisr retinjtsd atoegml@rrsatmgrmelsaswf mydrardidl isebéreiatand acite al

tlé&@cﬁ@-m%@faie@ﬁﬁ‘ngﬁhh%hbh %gth ﬁH.&tdcﬂ&s%@ﬁ¥§§§?£t ory distress

triction of bro
cséi 8Mee| ease of varlous medi at or s of i nfl anmati on

f r om StlEstheedisdsaraaiditions Which may béitréwe@ uﬁﬁ@wnﬁ@ates of the

n
AR e oA Bl A etok poR BERINBronE podf e g,
fellergion h'"'ﬁ@Iae&)é@lngcﬁponch'é@ep$cmletlmrmrm&wawutlt$ Beiten’p Isyridsome,
%9§érﬂi@ Mipub Sry@chaRsaut FReddsie sw?érﬁl@ sGIQH;?@ pdlMJo@lﬂyat ory

# 3/ At herosclerosis i1s a dis
(d m@&F'ﬁn‘é(P?”er & grafplomatosisy qogtltlanﬁrcqqusmlymphqp@gtoggga c

Itempdbaﬂ artefitis, ﬁﬁrhanrdﬂlﬁﬂnydbﬁndﬂlbSdoﬁgéb‘tlvéihéa'ﬂ faile fp@@él'terltls g
e | C an

oAb Sinch e Berdl Y BBy gl o7
[Straws Srvndmmar@rquh@ﬁque etﬂﬂledamdiseaseebypel\ﬂposmntgll al
PREUrRSH t%bérﬁl&md: é‘étﬂé ﬁépgatlﬁs{ ﬁuteréﬂtHdeQﬁusCélﬂ&ﬁn%ﬁQ Eﬁdo%gné hi's
?ﬁ"sf ase. I\/ga:1 %ges and | eukocytes are recruite

HEr BIFRY SHRIY CHMPS B RYickmmins %Pﬂ%saﬁ%ﬁrwa yFhraRqReysistent
Rbjeatitimérnd itlyraidithr i tis is a chronic, relapsing

i nf | aﬂ@lh\%r%ﬁorq LR ?ﬁ)@ldgb ﬁgthg%h{é}i {r:rea%t%? a%gs%%?ﬁs §trliztp gauseg%r

and destruc
gxasaraiedrat jegst inpark b! alpha hivtegrimiriediatsidrielocyié bindiag lireanpitient,

@Hﬂh Héﬂiod? %mbrl‘h%rbo%)hldlé?r\é%d/ﬁ ahlRGedifb §Fn§urf]t%lf B Wugate of
ﬂ'\‘?t kn The_arthritis results

"é‘fea'é% 819 8f°°§’§’ﬂ%§9P5'f°rE‘é'lal'sa%aﬂr?ﬁ?@wﬁéwy%@f flsaparate
lbqsrﬁpduhﬂ &\lfhE:hfsl’ mmmhmugc Thékd- ad}m}h;ma?ﬁoﬁ b&h seyéméo@éut
ining of the joints. See e.qg., Paul,
Sy S al R ahG o7 SXartit i it T fonispai Rk the
eentiog ?ampreoéddddnﬁnstmté@iﬁf Itmgisyslnhlbltdr b lindd or@burr gan

raft re nmedi at ed. VIL.A-4. Over recent

SlerpiVeiydh Ehaig itnlarten b3 e q 185 COULIRIR P the,
tnkentieff i ci ency of surgical techniques for
trans ch a
. dneaprroiritn b BBHES 1 S6m8IsaBRT St A3l amasey
FESPeNEps inclyde EAEﬁ%xpsamemeitaytoawuuuegermmlmeimﬁ) tnireicé, agtk,
glinseAtigSdrapitrates, AOLELS other inflammatory models dependent upon a4

integrins.

—

Inflammatory bowel disease is a collective term for two similar diseases
referred to as Crohn's disease and ulcerative colitis. Crohn's disease is an idiopathic,
chronic ulceroconstrictive inflammatory disease characterized by sharply delimited
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Compounds havi ng the desired biological activity may
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A further use of the conjugates of this invention is in treating multiple
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There are various disease models that can be used to study these diseases in
vivo. For example, animal models include but are not limited to:

Table 1l
Disease Model Species
EAE Mouse, rat, guinea
pig
Myelin-oligodendrocyte glycoprotein (MOG) Rat
induced EAE
TNF-a transgenic model of demyelination Mouse

Multiple Sclerosis
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and prednisone).

Drug and Radiation Induced Demyelination
Certain drugs and radiation can induce demyelination in subjects. Drugs that

are responsible for demyelination include but are not limited to chloroquine, FK5086,

perhexiline, procainamide,

and zimeldine.

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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Condi tions Invol ving Denyelination Additional
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Congenital hypomyelination has several names including congenital
dysmyelinating neuropathy, congenital hypomyelinating polyneuropathy, congenital
hypomyelination (Onion Bulb) polyneuropathy, congenital hypomyelination
neuropathy, congenital neuropathy caused by hypomyelination, hypomyelination
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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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HPLC = Hi gh performance (or pressure) liquid
chromat ography kg = kilogram kDa = kilodalton L =

wapdoeni100sa = multiplet M= Mlar ng = mlligream/usions/e24369

Mnute nmL =mlliliter mm=mllineter nmm=
mllimlar mmol = mlliml s = Singlet sat. =
saturated t = Triplet TFA = trifluoroacetic acid TLC

or tic = thin layer chropmatography is = Tosyl pL =

m c%{érlgi ter lag = ni g’feg’efl;agl’ﬁepm = micron or mcrometer
Genegral Methods: =ProGpamg ' H and carbon (13C) nucl ear
magpeld - r esonance gectra (NVR) were obtained using
a Gem ni 2000 or Bruker Avance 300 spectroneter. The
preBBHee of the pol yEighreEpEairs (B PrespEe) liggidot ons can
be detected by a | aegiematdgRpdy Si nglet at 3.6 ppm The
integration of this {S(JI nal can vary depending on the
si z& of the PEG noie V%ra}gllesence of the conj ugat ed
VLA ant agoni st cakildblbam be detected in the 111 NWR
spectra of conjugategye, Thin layer chronatography was
performed on pre-coated sheets of silica 60 F254 (EMD
153%1-1) or preScoaf®diPIKC18F silica 60 A (Watnan
480@- 110) . Mass specipoRpetry was perfornmed on an

Agi | ent mass spect rom&*&ﬂeﬁrl (LG MSD VL) in positive ion
singPe quad node. 98"W5™006101111154 PCTI US211115 /0
2 4mB 6 9 HPLC &kt hdligtd or PEG products and PEG

conjpgat es: = milliliter
mm = millimeter
mM = millimolar
mmol = millimol
s = Singlet
sat. = saturated
t = Triplet
TFA = trifluoroacetic acid
TLC or tlc = thin layer chromatography
Ts = Tosyl
ML = microliter
Mg = microgram
Hm = micron or micrometer

General Methods: Proton ('H) and carbon ("3C) nuclear magnetic resonance
spectra (NMR) were obtained using a Gemini 2000 or Bruker Avance 300
spectrometer. The presence of the polyethylene glycol (PEG) protons can be
detected 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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Preparative reverse phase HPLC was perfornmed using a
Varian Prep Star (Mddel SD-1) nodule with a Varian W
waledoenios4 set at 210 nm Method A: Sanpl es  of PEEE2005/024369

products and PEG conjugates were purified using
reverse phase HPLC on a Vydac C18, 300 A pore size
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;’811) 11) 054 PCTI US20115/ 024369 separatory funnel

and Nﬂ?\nth ether (2 x 1 NO: Aqueous phase |
pl ace /(©/
COOH

HzN CbzHN COO-tBu CbzHN COO-tBu

Sodium hydroxide (10 g, 0.25 m) is dissolved in water (300 ml). To this
solution 4-nitrophenylalanine (50.3 g, 0.22 m) is added and stirred until complete
dissolution. To the resulting solution the sodium carbonate (28.8 g, 0.26 m) is added
and stirred suspension is cooled in an ice bath to +8°C. Benzyl chloroformate (44.7 g,
0.26 m) is added dropwise with vigorous stirring, maintaining internal temperature in

+6° to +9°C range. The mixture is stirred at +6°C for additional 1 hr, transferred to the
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| arge Erlenneyer flask (2L) and is cautiously

acidified with dil. ag. HO to pH=2 and extracted
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“Cubl, ) W R e BR0 0 S S e
(émQ8ousrthyer ik: ek)racaﬂsﬂ:i\mfh dthyt nadate (2 02Qhmpl Cogntddedsixtractaiagel

(ﬁa%hecf%ﬁl} w%‘t%r ar;mﬁlea kl\)lt &Gt L%n? Qf’a‘ﬂes %ﬂ(te %Iélﬂ)n&wﬁl ﬂ&dé.ntdi onal

anoun ane so Ven L'to

fevhpQrated & W@Sévﬁﬁdﬁsa‘ﬂl@ds tedsen up etiiindejate/hexaae midure (500
4N ﬁwﬂhﬁeaéwrau H gacﬁsmca/ges USx2Gih). Th3§l|® i€ Bdbu aith @h
Jadgltlgflp_ﬁ )enmoe,ntgétheﬁtam9 ﬁj’q‘[’)gg ?3l5 anfi&q f)ltg'aﬂgs '8 ec/ﬁqorﬁgﬂ to
G Fulfymrotdctéd 4-nBropienyialaniBelps a LisdQus(ddl, 7 D¢H83 %L & Er Midgteps).

6 5 3 3
THRR G805 4P 4 AR b 58 ym, 1538 ) B 10 R A,
341574(m ), 8,31 (X328), 145 (<, 9Hz ) °C-NER, COCMHBB]I69. PriG6&c 14819,
t 7
A ?2%24&22%5 e 1382008, G0 38 B 2
|1s3 %N@e@/z)ﬂ?é Yd¥Bk i ng solution is vi gorousl y ‘
ft irr %té&e@%ﬂ{tr@ﬁmyﬁkﬁﬂémﬁj ©.16%0)" l@@sm\}e)jtuﬁéthéﬂﬁvtfiﬁognl)
e rature unti en_adsorption cease

R A A R A S e M AR

i stirredmaydrog éreatntospiabre/ (5659 ,psh) hitamait tenaparatureaktiriurther i | n

p geﬁggto%g g@é%.g f@ﬂr ﬁﬂg cseﬁlylt,ﬁé ﬂféreotcn‘feﬂ%qne &g iof

exane m xture
(eyaaoratz Jo wnqswg@resgw !Sd@kenﬂﬁén eihyliacetate (2Q0 ml) and filtered

Q%G@"ﬂblb Bﬁﬂlcb@ela(ﬂm |ﬁ?<u3|r%(¥ﬁ1(¥ﬂ'bce€?él§1-h&@halﬁﬁ>d(lr5(@@2 L) td fnse
o

$lag peyiiste § sPaeeorb PRt oMt ogo By tsggded.

The crystalllne product is filtered off, rinsed with cold solvent and air-dried. Yield ~ 56
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101 WD 21)1)611)11) 054 PCTI US20115/ 024369 g, 84%
1H-NVR, CDCI3, (8): 7.30 (bs, 5H), 6.92 (d, 2H, J=8.1
wozgog08058 (d, 2H, J=8.1Hz), 5.21 (m 1H), 5. 18C1/Us$20834)24369

J=2.1Hz), 4.46 (m 1H), 3.59 (bs, 2H), 2.97 (s, 2H,
J=5.4Hz), 1.42 (s, 9H). 13G-NWR, CDCI3, (8): 170.6,
145 1, 136. 3 130 2, 128.3, 127 9 125 6, 115.0,

66. 6 2, 37.4, 27 393.1 [ M+23].
Exﬁ‘ﬁ{ﬁi 'E-IVR, ¢D¢‘3,r(ﬁ> (-30 {bsy 5h‘0@E 9R|( ZNP-&’W)'/G dy 2 /
N=BlHiHZ)Ch 2 1HNn c1o01 5. B0 (dCRR HM2ci02), 4R6 (b ZN3 6O@s; BY), Cloz Ky

P e i o Nz S S50 6,145,130 % L307028°

127 Ot T [115.2080.65.6a8612, 137k 2 ed ME (niiz) A8 giMs2Bhse (21
g, 0.162 m 3 eq) and 2-chloro-3-nitropyridine (10.3
g, 0.65 m 1.2 eq). Resulted solution was stirred

Urxd@ple 2ni t r ogen at nosphere and heated to reflux for 24
hr. LC analysis indicated presence of small anmount of

unreacted am ne. The small additional unt of
chloronitropyridine (1f1%g, 0.13 eq) Wa added and NQ
reflux continued for a 0,24 hr. RE man m xture

was cookedNand evapor éto drynes i due vva N\\(NH
di ssol @ T‘n—erhy“l“’a nd—obtar e o

sol utf on was washeo vvlth wat er (1 x 200 m), d||

cdotHNT Coaeiud (0. Bunfcodist 200 rehahy” baooree (1 xch2B nd)o)Bu
and dried wth sodiumsulfate. Solids were filtered
off and filtrate evaporated to give 37 g of deep-red
oi |, containing expected product contam nated with
exces Jheprodhitof Bxentpie hyd-ardinprhenylapning (2 @ D54 naas

%gfsbm@ﬂ emsﬁ& mI) GRA REREL@HPANNYg S Bhdat QQS o75é2 ,ﬁyﬁ(ﬁ@m

utin acet at e: hexane

B e Sredropgng (1948, 065 & e@am&es&@p@o@a ot ynder
ema:@eﬁ atneplidde Ghd/ Beatdltd raefrueebr 24ih8 ¢ CUEalysib indRGted pf&d8hde of

fngl} afnaur%Dg unrﬁac&#gmm; 'é'ge Erbaﬂ adgﬁaﬂal %ﬂilglt %@hlo%{l?ltropyrldme

J+91gzY.13 6q)3das(atded and) refldx @tifued far appther B irgR¢agtiopMixture
%%zled éncﬁsgvaéma e'd"f% dryﬁestlRQMUeZ/@s'dlégﬁéd ﬁ%ﬂ%@ggetate (600

mgan;d obiag,rgad@oluj_%wgrs washed 2{Vlth yater 91 X aoggn@ dil 1%’8 8@% acid (0.2
IN8.x200 IR, Brith (1200 2l) dnkiiriéd wRR s@diurh ulfate. Sblidk, wesd filiered

EfaanH flﬁrﬁt? evs%gﬁga“ ao %1\29634? d o%de%g é‘(l n?ﬂ ééh?e\lén% M‘é%ég pro-ﬁiﬂgt
TelEa(rBBEGRdWith excebs opthieronitrapyisinele ntpareatrgdict yas sumflgy bmﬂ@h
g}r?rgm o ay' é.@@ é“iéﬂ! wsfeng@ﬁnwg GRH S b¥etsthinkafd (34mder

ere

aﬂwepf fagfipng @a@euame .@uWrerodUCEW?)GWE@&%%ﬁVf%TGB%ﬂ to give
REEH SR 0iddouk BR 486%99%). "H-NMR, CDCls, (8): 10.10 (s, 1H), 8.49 (m, 2H),

7.57 (d, 2H, J=9Hz), 7.35 (bs, 5H), 7.19 (d, 2H, J=9Hz), 6.84 (m, 1H), 5.30 (m, 1H),
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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Catalyst was filtered off and filtrate evaporated to

dryness. Residue was dissolved in ethyl acetate (100
workgosanasdi | uted with hexane (50 m) till begipai/ngr00d/024369

crystallization. Mxture was further diluted with

et hyl acetate/hexane (1:1) m xture (300 m) and was

| eft standing in refrigerator for 3 hr. Crystalline

Scpaéal)és? WQBF I?er%d +fF aer{’defﬁitra?g g\lagaa%%qggrynéssgﬁg;l SO| sofved in

cuel a;ete(t@m 00 mnaand(ouuted Withhexap 40 B benzmmgsxﬂmtamzaaan
(l\mﬁure@'f%s furthet it WIgH;tW] agété‘tgméxanz (p$) l(ﬂturezgjoo mI) and was

(I%fbstanglg in iefqge@lér fog%hrybwp@jlme golgg wege filtgygy off, @squ(ﬂp,pold
Solnt aad GR-d(iBSto ghld)prodhich83 ge4%4. HNMR, dbclaS): 72M\dd, 1H,

Sor e mfgé%&%ia%séo 497 3%«*1%@@-@ iy 6k b

BX®.(8d, 1R 8151,.5HZ] 28=7HHz), B77.59dd, 1123 J 1:5.0HA 1257 . 7HEY,.602 (s, 1H),

4l 895 e 6., 8ty it 5

CGNMRWFD%S(?)); U$HEnPES. 14P-2i14BL O, GFek h%ﬁq@a 1@9@0129@ )128 5,

ang 3C7.d 4239, 118.014. 0“8239 86.6095. 21883, 4@7@%8%%&5“4*0?‘4 -

stirr anbi ent tenperature for
@@hé#"f’ gﬂ\ﬂmﬁx"tﬁ?rw\xg%l washed with sat. aq. bicar bonat e

(2 x TA®aminppyridineries ¢,D.041 lﬁ)@vdﬂs);spﬁmdedirnlcﬂﬂldmmehhmdmﬂn

f |
TG (7p S el b Bl BLu@Aulthie el bfireg ot
aowient iemphesture BID@O hi. Reagfign seixtunevas washed \Mthmt adg.
@rcx%ﬁéth 2160 9.9 L&ﬁwe‘(\@fé 16d .lnt) %ﬁ@dnéamuh goamm|fatw écmds/

| acetate and air-dried ive .
1S HBTath s e vePaie TS Svessey Reoidle wasf@selgeok ig efhy!
lHpetai8. (A, 30D, milard sel ©XriA)allizé. C§stblthe @btiuc) wadtierediof3Ansed

S(ﬂlgﬁgﬂgbethyl c)%fate é,mla}# il 1°2€W§%1§ 515813% 'GPtB i c}%ﬁ&ﬁé N%Q\lMR

CDCII:3(6):(19)63 (,71b1) 8. 06[@5“6 J=382), B66 @43["84 9M4)1 782 (m3%1)27.05
%rﬁ51l-§ 5. é@é-n&H)lnga &; 2I-é)12§9§'n 11-883 Dy (7n3r%51)/9| 45]@29% 130)

MR, pqcm %]17048@)5@ [1RA-8, 143. 35111 Q 1[3@!223?]5 8, HRhfp130.23
hos.30128l0, 12261129 2, FzdIN 1907 52. @ 6618 58.059 Pla7@N s (n‘i/Q)e

nol )
Lo e Lo EX AP ST g & 19 o) 1 DV (40 )

added foll owed by the 103 WO 20116/11111054
E%JTEHE?%OHS/ 1124369 addition of nethyl bronpacet ate

11.47 mmol ). The reaction m xture was stirred
under nitrogen at roomtenperature over night. The
reaction m e was

N 0]
— \}_O/
N N

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
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concentrated in vacuo and the residue was taken up in

ethyl acetate (100 ml). The organic phase was washed
wowdkotdsy brine, dried over Na2SO4, filtered, P@nNUs2005/024369

concentrated in vacuo. The crude material was purified

by col um chromat ography (100% et hyl acetate) to

yield 4.5 g (100% of the title conmpound as a white

P el AR g S

24tlyred ender Bifrogencd r¢am tefitderati@e Bve2 @ight. TThe(reqctitin Mxtur8 was

7. 10- . 5. .

el Ry B e
Preaniq riasoups washed yith (0, leyine, dried piven Na-30Nfitegesh and) O
Hohedatrbted ifVacho.sPhaiéru@imeteridl iR RUGHEd Bl colimRehtiaf /phy

GG sty ot [gd 4,5 Rk ¥ e oo PR AE .

rF @#2 (5%HWeOHIGHCL). VS mi/zt5at dMwely. fH NVIR @Dl 6 8LQks.08 (d,

[ t | n el d,.1
(T oF TR LT ohplma B Let Ptk ofh:e RpoLog ey
(1500 VB CHRCH BY), .6 5\}_/08 (srsrzl-Z),:aggf.SBA(gM&?lgH),.za I—?)'H dgl\/ﬁi-l)( £BAb63)

. 115 8. : 7.68-7.65 : : 7.41-
?’.-1348(%3%1%'%?&??%9%?-20-7. 17 (m 1 H), 8 7.10-7.06 (m 1
H, 8 4.73 (s, 2H), S 3.81 (s, 3H, S 3.67-3.62 (m |
(@xamgle% 16-3.09 (m 1 H), 8 2.91-2.84 (m 1 H), 8 1.46
s, 9H). 104 WO 21)1)611)11) 054 PCTI US20115/ 024369
Exanple 5 SOBH (-j_so2a / 3NNN S02 0 1 NJ NOO
H2N CH2p S A HS- OHS OH I T_ Pyridine-3-sulfonic
acid (125ng, D. nm, was placed in a IL, 3-necked
flask equiypped 'bﬁ mechani cal stirrer, reflux
s Nthermoneter and nitrogen inlet. Next, the
phosp s pentachloride (250 g, 1.19 m 1.5 eq) was
addegd Il owed inmediately by the phosphorus

‘ (330m, 3.8 m 4.5 eq). The contents of
fBskiwerfecinitially stirred at anbient tenperature
for 30 min, then brought slowy to

A solution of the product of Example 3 (2.25 g, 4.01 mmol) in MeOH (20 ml)
with Degussa Pd/C catalyst (113 mgs) was placed under H, (55 psi) over night. The
reaction mixture was filtered through Celite and concentrated in vacuo to yield 1.65 g
(97%) of the title compound as a brown oil. R;=0.32 (5% MeOH/CH,Cl,). MS
m/z=449, (M+Na)*. "H NMR (CDCls) & 8.11-8.09 (d, 1H), 5 7.68-7.65 (d, 2H), 6 7.41-
7.38 (d, 2H), 6 7.20-7.17 (m, 1H), 6 7.10-7.06 (m, 1H), § 4.73 (s, 2H), § 3.81 (s, 3H), &
3.67-3.62 (m, 1H), 6 3.16-3.09 (m, 1H), 5 2.91-2.84 (m, 1H), & 1.46 (s, 9H).
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gentle reflux (internal tenp. approx. 110C) over the

next hour, kept at this tenperature for approx. 3.5 hr
wo besoalosowed over the next 12 hr to cool backpedDUS2005/024369

anmbi ent tenperature. Gas evolution was observed during

this time. The volatiles were stripped under reduced

pressure (at 12 mmHg/ 40C) and yel |l ow sem -solid

rlgaing%%was diluted with DCM (I L). The slurry was

pour slowy into the stirred, ice- cold sat. aq.

bi carQon&8B@,H mai nt ai ni O,@as evol ution was
obgervyd. The,, ,epgani ciil ay?IFr was separ at eg@:\'queous
| ay&r S backK=exttact th DCM The c i ned
extr&cts were washed with col Nt. aq. bi 0 SDQ,O
brine and dried with magnesiumsulfate. The sol Kjds
were filgered off and fiyltrgte apor at ed, Iea\(ngg)J\OH
pylﬂivxtgn/qu%sul f@n%g cgm)ri as a pale yellow, @i

i qui & HO ufe; heory). 'H NWR ,
(BP~9526 (d, 1H), 8.98—(¥d, 1H), 8.34 (m 1H), 7.62
(m 1H. 13CGNWR CDCJ, (3): 155.3, 147.4, 140.9,
134.6, 124.2. M5 (mz): 178.0 [M1l]. L-penicillam ne
(150 g, 1.0 m was dissolved with stirring in D water
(1500 m ), cooled in ice-bath to +8C and treated wth
f or maPyridi{etS8ulfonic 8% 260g, 0. 78 Thjewasr maet iiroa 1Ini3xiecke 536
Salpb il masioh e, Bfes ConahseP e Rmpl thd Fogen e

derbitiedhosRieruseaiaablprideddcUmdet® mebibieddvasadded dollewed 4
ninigdiately by etevphdgphidiid dxy¢isiide (E30ml e m0h 5@§). WRE Bontents of

r.e-suspended... t he i ssolved i I M 2500
SRR RS el 3 ap B RSa sThaf liath bipugy sy to
Phetiewkiluxgintdrhal témyp. pperox. fit 0%Y) everdise fidxt h&urr e poitithiand

' ' d he filt 05
ey i b Bt B8 Blovel 65 b MFuZ OB el eripe
andiegtlemperaiirg.sGas eyoiuiomyas ehselfed dutid thisttiee. The volatiles
R Rk Sa £ OTpparo i IS S AT edoly.
Vasidug wee dilyted withs DEM(dk)hThe Hurawas reurrs-siovdintodie stined, ice-
B ) o B ype ol The
Pl s sepsefed & gt iy bapirerkigied WS e
EONbinddOcti@ets Werelwadhied Gijth 6dld 8at. & barbdiats, brive agdrtidgd: with
ilngang%iun[a %%le. ITﬂe Qolﬂgwﬁr%q’ﬁign‘ég oﬁ%HH ﬁl’l)rgg e%“?atg&qga%mgcal
stirrer and thernoneter, a buffer ‘solufion Was
BYEingr &8 ifopy phipddeasa Al YaP LY liquidh H B3 pIied% pyre 38836
theddy). MH-R0R, CB@E,G(S)S'Q.QG}&J i h%fﬁiégs (E&lf’%@%ﬁ?ﬁﬁ(n{, 188 7629m, 1H).

.0 Dl wat 2 ,
ﬁprwﬁjﬁl'?ﬁlp,&mvm?ﬁﬁé-&u%«%mé,i1)@4aci d (107 g, 0.675

m wamsasged7zandvsiirred until conpl ete dissolution.
The sol ut.i.on .wa

d.i ice-hath to +8C. A
Ihe SR RERSE 85l e AR B e S e
oth| auoleden (c&ddthgp +8°06&H treptediwitb@vinali2 6 501, 37%08q. AURed
?qrﬁag IQ\_/[\/I rﬁi%t.uFe?Aﬁateshsgiﬁrengtc-l%Qé fcyyl 2thrr], thlérggoroﬁ#gsba% {Ngsr Irerr]rgovga/ aegd

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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reaction m xture was nonitored and after 4 hr, found
to be pH=5 and adjusted to pH=6 by addition of solid
whemanbosat e. The m xture was all owed to war m RQI/US2005/024369

anbi ent tenperature over 18 hr. The pH was adjusted to
2wthdil. aq. sulfuric acid, stirred for 1 hr and
precipitated yellow solids were fil tered off rinsed

0 ransferred
ok E%H%(?&% bt ol EhEiB B BRRpheEhee faries
Wiithihfretasoroans drisginrvacuen b fsr 24 hr 2 ABPCF it U6 emeldy. The vield

&ﬁm)rs 5. a-%tf{?[ltllnéz%ﬁdlﬁéak BaltBR i 4E3 Fbeg 15‘%;1%%999'\{0'&'%‘@ 6% theory).

dried (640)
(%NMR5 MSRe96n(8):-4325 (d, 1H), 4.05 (d, 1H) 3.33 (s, 1H), 1.57 (s, 3H), 1.19 (s,

(aptyr 1°GiNMIS-DISOIlIB OB h 6. 5"7%24315 Wg ia%ﬁéWbm%gg 3

s, 148.9 g (98% pure; 73% t
\(f@“905(d|H) 889(m1H) 8.32 (m 1 H, 7.69
(m  1in 4L reabi8r dquippadtivith fhedifbanical stitreFiind tﬂer%@n{e%r a%'@fﬁer

29yt a5 piblarect s BB V9 Giss rbsphate (€ 600,301 2

Qs’faeswrwslb@nlp phosphate §188.7 g 10B. m)Ex &inphier @LNrrhé)(R)Ns 5-0 N
Hlﬂ%ltﬁaﬁllalneMchboxy'fﬂc 9013910"7 %'5@6%: g@%ag éé&eﬁn%rsqj%%cgarv\g

. t
2&'}‘&'?‘81‘15)5?'%!9% Zh@wt@w@i fs¢le<2 mgﬁgceelqagrglqﬁtffcwasemem
bl‘éﬁbat@ﬂ&dlﬂﬁén ﬁfpy@f@mlslﬂfoﬁyl (r.:ﬂlloﬁ&e 243; @ggfﬂﬂg th ?CI\)I"@E%JW

&/ geﬁid : tﬁ?%t trlet l amn
B Bt o T et O e g evpr et hba Pogen
femctioftOmixtuce was r'rh'bmtomdwdIaﬂewmcfoumml‘ﬂe@-ws%nwaajusted to

t t at 40
BRSSPAAAAS ey e TRl bl St
amé@m tempeyalre Ques 181 Gbe B wes RRIgSEio Z with di aql sulimid acid,
srdgst 1 iatand pl'd&lpﬁé’t@&'(jblloﬁv(‘)éoﬁ'ds%éi‘e RitePld &, liRewi
owi}g‘;]q'he s%dﬁﬁg Weﬁj‘angjegrgd/o it §rlqm1a(yg§flafk H}lsggg%ﬂi??\TSCM
€08 &)BiBoctamiontl $wirlindfo85 hén arfd fil@re(dmff alain) The?n%r Qale&za%

3 52- 7

\Qvgéhegl V\H}l DC@& %nas%}_grleg ng Tsl%;)'} Tg% le conip%n ?56%’"%_9"36 A'?
meldlrl 3m§sulfcgyl@h|gg1hgmg@ qad)ochﬁ):ld vgs4488g (%%@u(eq?S% H),
tSeéry)711H(WR Zjnl)lsoés (§9| r@% 8d (nﬁé & 32 @9}@ 2%8%%
t'#r 4. ‘z‘iilfq 260 f 14*68 (1# (s :84)11 2@ qsmyb%@NN&pM&ams
77000, 154.8, 140D, €¥%.8, 134.1, 124.8, 72.6, 54.3, 50.2, 29.4, 25.0. MS (m/z):
303.2 [M+1].

Example 6
NQ Q y
/ N )0
L 1
Nss0, o ©
(N\:_)LN Oj<
s—,‘"\ H o

To a solution of the product of Example 4 (1.65 g, 3.88 mmol) in acetonitrile
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N~ NI S02 0 0 CNNO~ SHO -T To a solution of the

product of Exanple 6 (2.67 g, 3.75 mmol) in THE (12
workgos/ovemss added a sol uti on of Li OHH20 (245 ngsPCBUS2005/024369

mml) in H2O (3 m ). The reaction mxture was stirred

at room tenperature over night under nitrogen. Upon

conpl eti on the reaction m xture was concentrated in

G e 000 P (T Butyhoitdd boar P Bmpbeiaat S 750 Mhe
pmeol) Ent dietylamite Gs3 ral). Wha hc&nmhe@samlvmmubn Wb stircbd
amem.nzg%q szmohPsome o)l\’%fﬁ cqea"cnﬁim&tu@ @% @thag %gt' e

oun
(\éacuq tqdﬁen ug lrgetgyj ae%tatei (Hyﬂ) washgd with §N g}l cat- NeHQP;, and
8er1& $héBrgéﬁic Ial:erH)as dﬁea o9 I\Vag§(64 Gitbredl ahll conertrdigk iA- v5&10

to @%@567 Z/")gai a.?é)r (grgnio R3‘§)3g (éy Meé{-ﬁ?élr&lz)%%_sb S

311/22713 O6+H)M "HIMYIR (SDCI:ls)4&59 Q$9 09k, ,1HY 518.6568.84 {8, 1(H), 5 8.18-

R R e e S R

1338 (@, 2H)1 2 9.1957. 162, @H) b740827.04.@3 19), $B19B-B90 ] 4HP 5 4.83-

G Db 813 5 PN St S B P Ar: il £ s

N-BO (8, 3H), §3.20)308 (hiz DH)Tb e .48r(9dH.t5 1020-ExambR).2 (52 g,
0.106 mMm was slurried in MeOH (450 m ), hydrogenation
catalyst (8.7 g, 5% Pd/ C, Degussa) was added and the
mExatnplesy was stirred under the hydrogen at nosphere (60
psi) until further orption ceased (ca. 2 hrs). THE
(150 M) was addedN@di &sol ve precipitated solids and
the solution was f er ed-glar ough plug of Celite,
), DCMto ri f flter. The filtrate was
Zﬁgatedto es re-di ssolved in DCM (300 m)
S $@2p§ed agai-n. is operation was repeated

js%ids wer e kept under high vacuum

for 3\/ bt s'NThg yirel d of title compound was 38.3 g
(101 theody).! "H-NVR CDCI3, (8): 8.08 (m 1 H),
7.56 (AB q, 4H), 7.37 (m 1 H), 7.06 (m 1 H), 3.68
(m 1H, 2.03 (m 2H),

To a solution of the product of Example 6 (2.67 g, 3.75 mmol) in THF (12 ml)
was added a solutioﬁ 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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1.49 (s, 9H). 13C-NWR, CDCI 3, (5): 173.8, 154.6,
143.9, 141.0, 137.4, 131.5, 130.2, 126.1, 122.3,
wdi®e60100346. 1, 81.4, 56.0, 40.6, 27.9. N5 (m zRCT/E9D0B024369

[M56], 355.4 [M+1l], 377.4 [ M+23]. Exanple 9 N/ NH
N/I /1 o NQSO2 ONNO- S-f~ H O The product of
Exanple 8 (38.3 g, assune 0.106 m was dissolved in
ESM % O m) and treated successively wth:

i yl norpholine (27 g, 30 mM, 0.266 m 108 WO

21)1)611) 11) PCTI US20115/ 024369 2.5 eq), HOBt
(17.3 g, O. bs ; 1.2 eq), and the product of
Exanmple 5 ( 112 m 1.06 eq). The resulting
non-hoanenou o) ion was cooled in an ice-bath to
+4C and th EDC (22.5 g, 0.117 m 1.1 eq) in
one port The fggaction mxture was stirred,

al | owi#Q to warmup to anbient tenperature over the
next and then for 18 hr nore. The sol vent was

St ri PP  #esidue dissolved in ethyl acetate

¢ With sat. aq. bicarbonate (2 x 250 ),

wat er (ZBO ), brine (300 m) and dried with

magnesi um sul fate. The solution was filtered and

evaporated to dryness, leaving a |light orange,

vi scou$e prdductob Eganiple-2 (F09/40. 108 e wes stiwiedrimblaOt (45%rsl),
Hﬂo?ér%oﬂat&%ﬁﬁ@? ?Eﬁ%’ [133)e® @'eelﬁg}%) Wik &JdEP ) %@lmlxture was

- "acet at e/ met hano m Xt ure.

r-'#'g%q Wﬁéthe&és?fpawtwaswfeeﬁe PEyURY furtienabserghins Graged QAP
v pOHat( EKOD i wegs sdded4o Glsﬂflve(ﬁredlmmédlsbléc& d4nd ﬂl’%iéﬂﬂﬂlon évai L
QM&%&W@Q@@ L§7o|?lch I\@ u CD%@VI 1(br§rks%fhe%fqtg6 z'h%?‘lggte(za 1 ’
Rvapréte@tadrynessire- dlBS@Qed(lmDCM (PO mip).2®@ s{rippedlagdjn. TmsO6
(Jﬁbraaéﬁl) waé‘re%@atédﬂwnde I'I‘)ne f&nﬁ&oﬁﬁﬁmé}e kgd'lljndeof \/féUUén r3

@H) Th&z@dmle @mepsnd \c'@ 383 9.%1% ofi@p% &5 PgCD@hs(sn

BB (B, 1141)40 58,(AB 35419, 7. ﬁ?‘é 61, H)lﬁﬁ%é?n 1#213&@39)6 alog émng),
éﬁg oy PR OO @ TP 154814819, 341.8 137 4T 502,
(1ab2) 122583 18D M186] 81.635.01 4D Blt37.9. A8 1mB):[268.33N-56F885m! €
11992 By,

Example 9
AN
N
Z NH
2L A
O
N SO,

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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F3C To an ice chilled solution of ethyl
trifluorobutyrate (15 g, 89 mmvl) and ethyl formate

W@ 3®onioos#44 mol ) in THE (200 nL) under N2 waBCEHUS®OS/@24369
solution of 1 M KOBu in THE (107 mmol, 107 ni) over
a 25-mnute period. After 15 mnutes the ice bath was
renoved and the reaction mxture was stirred one hour

25 RBPPC RS € B madd <ahand he Pobat orHe A dF 8 Sud 12

smj t.0&ek)oler nes'gintg nofHemogarcius solutiinwtasre@oled $n an ice-bath to

R By RHEE R Eng' 2o G AT TEBY PR SHET THE Beihc
amrbicruwagired, alewing djtawamtun to ambigint lemperabuee byea tthechedCt br
T tﬁ’érﬂ‘QHfé hiHAdte. ) g@\?énﬁway@tﬁabee Iaﬁmé%ro%er%ts%o&d i Ler§

100 ﬂ{ he conmb )ganl c extracts
vieetat %1&#& dvaﬁmchvv' ?%@Q( 'TC%{b%‘EF %250 a0 water (A58my) brine
f(l3bm e edd dastwittomagesiuat etath OThel selutlon Was filistddeanaesyianed

35 b5 eBlhe Kb BBk Biehls 1R 0ERS [ e

(WSZQUf'ﬂEdlwa@MCWOHPYOQraEhhwp‘v‘l@aim?' (Biotaas 75L0RettHBC To a

Sﬁeiéﬁéhﬂ@thgﬁol 513 rﬁ&ﬂ?&' qira&if)n@@ﬁmhlﬁg ﬁ@re(spl&iugt werk Jmtn)ed
di et ﬁ{ guanl di ne SU

e o At & Rt Hae gt (UeseBo%p Trob UG CPSlon
i 0): Eb.OH(( 2Q), B.11is, 156, 8587T(m?|1P1 @vier(ma1H))8 U6 Ml BH)PRES OB g,

e B i R LU o0

po)r 20 (nmt26l),clodi(syett)et. 28 DOH)H 1B (4, GHYI Ve-NMR\@Ie@us

S fakh j j ed, -t
A e A T S A e
p1r2ée‘3i |b2?c ht1da. Of 169, $818ut3-6160.30h#.81P530Wa $0 6083 71.829dd 2B §, 23.9,
f14 1.7as (BR): 58H8M- 5@]*7639t4W+$Pb6ﬁ3 N3y washed with water
and air-dried, yielding 2.9 g, ( 3% of the title
compound. M5 (mz) =250 (M+ H'. "H NWR (300 MHz,
@3 1® 7.65 (br s, 1 H), 3.55 (q, 4H), 3.30 (q,
2H), 1.25 (t, 6H). Exanple 12 NI~ N Orff F3C A flask
was charged with the product of Exanple 11 (2.0 g,

8. DIEA (1.5 m., 8.83 nmol), DMVAP (.98 g,
0. Aebh, and di chl oronet hane (30 nL). The

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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m xture was cooled to OC and trifluoroacetic anhydride

(1.5 nL, 8.83 mml) was added. The reaction becane
wheoweganepus and was stirred at OC for 3 hour sPC182005/024369

m xture was quenched with sat. NaHCO3 and extracted

wi th di chl orornet hane. The organic phase was washed

with 0.2 Ncitric acid, dried over Na2SO4, filtered,

and ncentrated in _vacuo,to yield 2.87 g (94% of
e ¢ (B85 A 198 @ Mown 2olid. *H KW (300 Mz,
CDClI3) S 8.28 (s, 1H), 3.65-3.52 (m 4H), 3.29-3.19
(F%?FéE)T 1.22- 1.17 (t, 6H). 110 WD 20116/111111154
20115/ 024369 Exanple 13 NO2 N NINO-r- HO
F3C A solution of the product of Example 12 (1,3g, 3.5
npcalr)/\l-l-Phe(p NO2)xBu (1.1 g, 4.2 nmol), and DI EA
?)\(w 5.3 mml) in CH3CN (14 niL) under N2 was
hea to reflux overnight. The next day additi onal
I\IOZ)(IBu (0.8 g, 3 nmmol) was added and refl ux
vvas on?l nued for 3 days. The reaction m xture was
tfett cool ed and concentrated The residue taken-up in
Et CAc (50 nL) and the organic Portion washed with 0.5
N KHS®e yspluiomef the prodygl pblxample 135304131 mpvgad (1 x 10
ndigthylgir: ahﬁﬁheémﬁ&%)ag 55 b hiiahdn BFOH GOMIY T&hdéﬂl\ﬁdmésﬁacﬁled

51'%@%1 21 Siion 202l RE S hEe) ABEARY il Pared- dhe

rrgactu(as 8igturefvas renthetted at:r(eﬁqodan@htass al tpoieterogegenus splu@on

$8%&Qﬁcﬁk§ﬁ%to c%fd wath é%%) m& gé/gifg%mgéﬁﬂ)s sol%tl%no The

1hg-golutipn pigs a@gste@].q)appg)xwt%IbiB 5 yith gongy HChfargf; N&iIClA
hl)olld BrediPitated fadhn SdTutiof, Which Waktéollected Bypfilttation 21 Hdl)llgh{fzrlgolld
a e
(e g St Yl o o0l i IR Sriguli s

neyz) £.287 (W)}, wasMRi(3E0VME € D,0Dpb 3 66 (ire, 1I£E)t @55 (& 4ir),)
t [ ed 35 ng of Pd/C, 10 wt % The reaction
ol %@j‘%ﬁég?‘%-

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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to hydrogenation (45 psi H2) for 2.5 hours at which
time 50 ngs of Pd/C, 10 vt % was added and the

WO e@eDiosd m Xt ure agai n subj ected to hydr ogenaedDuS1045024369
psi H2) overnight. The reaction mxture was filtered
through a pad of Celite and the filtrate was
concentrated to give 452 ng (76% of the title
C oungd. M5 (nmz) = 468 (MtH)', 'H NMR (300 MHz,
c%réﬁt?re 7.75 (s, 1 H), 6.90 (d, 2 H, 6.60 (d, 2 H),
5.05 (br d, 1 H, 480 (g, 1 H, 3.70- 3.45(m 6
H, 3.10 - 2,90\gn 4 H, 1.40 (s, 9 H, 1.15 (t, 6H).
111 1) 11) 054 PCTI US20115/ 024369 Exanpl e 15
N / N1 NNOT," OF3CA solution of the

~Exanmple 14 (598ny, 1.28mmwl), 2-chloro-3-

pr dugg 0

ni t NOAENZ43 g, 1.53 mmol ), and DI EA (0. 67
m., 3)83Hmg) In EtOH (5 nL) under N2 was heated at
& ux. The next day the reaction was cool ed and

r
ddi
add L 'A%ﬁ]tug? EAtﬁi?%rf%t%{Ek%ﬁ%@ym g, 5(m4i'golggl' ) (Eﬁgz)%su
r(éé(&: Aarmmalh ans (0 mE.ex 3 ol dp ChlaeN dEymL)Tyger N, was
rRatddite Reflok K\Fédﬁl@mV\Hﬁe nm g4y B eAH-BAGENDYDIBI®.8 g, 3

e e APt S5 inl SRl Javer e AT GRS
dbereceiedveng Iwescenﬂste@a'”chle resiguertaleneg imEtGACEEOARE) 4itl the 10
'UT%an Tﬁb‘?tn&ﬂ@%h@@\gltlfggngg's@x(%&%trﬁ%"\ﬁ%tg @@%Jg%%%rm {1x
N&Higdried (Ma8@4)nflteredignd ganqen r?("ed 262 h’E‘}VmSGW@dT’('WSM)
frhatbe Gﬂs pivified by ayheMArdniatayiaphy 3510 e LHABY/EL %M&MO mg

ur|f ed by, fl ash r to el ut
Do0%) e {1B baRpbind Ra e sty 165 S IPoRReT B rorid 38,
OIS iz} 91698 (MAHY®, B NPIR (BD0AEHZ CDEH) HB 119 (dVBH(,M80) (s =1 H§ 9025

l

(R 519 b g V4 380, MY 3 7025 g 12 ‘f%ﬁ%lmz%?ao
Zﬁ1)2H714(5(3(@IH)21H)5(t@I'80 (q, 1 H, 5.10 (br d, I
490(m 1I—|) 3.70 - 3.45 (m 4 H), 3.25 (m 2H)
3. 10 2 . 1.40 (s, 9H), 1.10 (t. 6 H). Exanple 16
I‘Exﬁmﬂ

/\N/\ /(EJ/
F3C

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).
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Nl N I INHO F3C 112 WD 20116/11111054
PCT/ US20115/ 1124369 To a solution of the product of
waxampiws45 (610 ng, 1.03 mmol) in absol ute Et¥d4/($2003)24369
was added 60 ng of Pd/C, 10 wt% The m xture was
subjected to hydrogenation (45 psi H2) overnight. The
next day the reaction mx was filtered through Celite
and the filtrate concentrated to give 500 ng (87% of
the title conpound. Ms (mz) = 560 (M+tH)',"H NMR (300
NBtampeDd 3) S 7.85 (d, 2H), 7.80 (s, | H), 7.20 (d,
2H), 7.05 (d, 2H), 7.00 (d, 1 H, 7.75 (m 1 H, 6.20
(br s 1 H, 515 (br s, 1 H, 4.8 (m I H, 3.75 -
3.45 (m 4 H),73™0 (br s, 2H), 3.15 (m 2H), 3.05 (q,
2H), 1.40 (s, 15 (t 6 H. Exanple 17 N \
N,NH NN O 1~ \QKIHO F3C A solution of the
He 16 (141 ny, 0.250 nmml) and CDI (62
in CH2CI2 (3 nL) was stirred
e next day additional CDI (30 ng, O0.185
d and the reaction was stirred anot her
day. | The eactron m xture was then concentrated and
tRkeEN- up i Et OAc (10Om.) and the organic portion
washed with 0.2 Ncitric acid (3 x 5 nL), water (1 x 5
m.), sat. NaHCO3 (3 x 5 nlL), brine (1 x 5 nL), dried

( I\/gSOA)solufnbm bfaheproaud ofRReN TA5esm§,0f .28y I 2@ RioRs3-

ek e SOTPR A  BERL bRt e
MFIdNI\PR weB(eateriat reDCI The nexiglag the(rbaction was Efgled #hdXsiditidnal
b cworo 8. nﬁ%pﬁ)ﬁi’me%ﬂﬁng d 2§§m(o%'ana dl'&A (071 19|9L (d%O ﬁpw §Ia§ 0
adgeql@rg(th? re,gctpq)n was, hggte(j é’bf?ﬂﬂx flal)gorpb daynggyee@*lon Pigjture wago
(tan dhentratedi@nd (He, re§idud) takdnx@ R IESOASB(20 MIN The organic phase
was washed with water (2 x 20 mL). The combined aqueous washes was back
extracted with EtOAc (2 x 10 mL). The combined organic extracts were washed with
0.2 N citric acid (3 x 20 mL), water (1 x 10 mL), sat. NaHCO3 (3 x 20 mL), brine (1 x
10 mL), dried (MgSO4), filtered and stripped to an orange gum. The crude product
was purified by flash chromatography eluting with 4:1 hexanes/EtOAc (Rs= 0.14) to
yield 610 mg (81%) of the title compound as a red oil. MS (m/z) = 590 (M+H)*, 'H
NMR (300 MHz , CDCls) 5 10.10 (s, 1H), 8.55 (d, 1H), 8.50 (m, 1H), 7.79 (s, 1 H),
7.75 (d, 2H), 7.15 (d, 2H), 6.80 (q, 1H), 5.10 (br d, 1 H), 4.90 (m, 1 H), 3.70 — 3.45 (m,
4 H), 3.25 (m, 2H), 3.10 (g, 2 H), 1.40 (s, 9H), 1.10 (t, 6 H).

Example 16
I X
NP S,
/\N/\ NH
A

|
Ij/ku OW<
O
C
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I SH d NH2 113 WD 21)1)611)11) 054 PCTI US20115/ 024369
To a solution of 4,6-dichloro-5-am nopyrimdine (5. Qg

wWQ 286/070s0l ) in DVSO (30 nmL) was added Na2S 9p€OU$20031024369
g, 30.8 mml). The m xture was stirred at room
tenperature overnight. Water (40 m-) was then added
to the mxture and the solution evaporated under
reduced pressure to approximately 6 nL. To this
solution was added conc. HCI (0.5 nL) and water to
preci Piotagodutio ef the pedduct of Bxeanpien 26110 mg, (A8 nindi)ie resplute
aéléHt(fa%L%ray g8dea @l rg% By AN, Wnb f %E%as%ﬂﬁ%iﬁéd fed

he title compoun
(ygiorpgiion ﬂ‘@ﬁ@ H@PVﬁ"thBJ he pexi day fhe rqacylgn Mix wag ﬂt§')9d
JthB@h Céllté‘bndJihe SitrateN\doc8ntrhted Nbtgive 506 g (B7a gliee the  NON

PPt B A AL MR GG S Tl s e

((4,01HYL).20 (Bo2N 17 D5 ) |24, 7000, (dRaH)ey 75i(ok € H),(6220c@6s ) H)Ye5 15

T | [ r

RBrE A e P A s (R AR PR P Al S By B e
. 1.4, Pk { 1P & Qs flltered through Celite and the
flltrate concentrated. The crude product was purified
b%( h chromat ography on silica using EtOAc/hexanes
t od16g(47°/<) of the title conpound as a t
yellow solid. 1H N 300 MHz, DMSO-d6) 6 5.90 (2 H,
s), 8.20 (2 H, s); Nlil)";[?/,(/}g(z) MN = 130. Exanple 20 NN

A Y NH To the prou of Exanple 19 (0.51 g, 3.9

ol ) Jm\MeQH (28 Nd  Hoac (0.5 nm.) was added
CH3CHO ()\52 rrL ). Then NaBH3CN (590 ng, 9.2
nmol ) S “ddded one portion. The reaction was
stirred I oc rature overnight and additional
HOAC, CHSCHCﬁ H3CN were added. The reaction

FsC

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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114 WD 20116/111111154 PCTIUS211115 /112 4 3 6 9 was

stirred overnight, concentrated, and the residue was
wo adoenips i N Et OAc and sat. NaHCO3. The separetBUS2005/024369

aqueous | ayer was back extracted with Et OAc. The

conmbi ned organic |ayer was dried and concentrated to a

residue. The residue was dissolved in MeCH and

treated with HOAc, CH3CHO and NaBH3CN as descri bed

above. Followi ng the work up procedure described above

t he cTodesopitionl afcd,6-digklorophtaminpeydimiding (5&gh 30.7 mmol) in DMSO

[
C(?? omrl dﬂv%&écﬁ%ﬂ g@gﬁdgcﬁgnl% 8?\9‘,15 Wrﬁ%%’\ﬁ%as sélT'er room

e’ conpoun
dﬁvmpermrq\mrw oWi@#fz (40cmje) veys tpmadgsd ozthgymixgure aud thelz
He)utioBevdPofatedrlind8) redvbed brdsdurblto Bsprexiate 6(nL. Mo this.solution

8.36 (1. H : nm W 158. N |
ajatsgatipa fong it Al Zhit Mlibrag prs Bl STHEPS G (s shigton
OvasSittene Bhd thessarigeedlid wasDhashéed with whter svakdried deaiforEA 3003
%thée % P8k SR SHHoLR@YIH ﬁﬂh?éd(ﬁﬁHé %Me?olaé) 5%, @47%@@5 .79 (1

reaction mxture was stirre roomte erature
fiHe). J4ddyEH.An ) tMRE/BaMH Ti18hed between Et OAc and
sat. NaHCC3. The separated aqueous | ayer was back
jfsﬁtara':tﬁd with EtOAc. The conbi ned organic | ayer was

and concentrated to give 67 ng (57% of the

title conpound which was used wi thout further
purifigation. 1H NWR (300 MHz, CDCI3) b 1.26 (3 H),
3.69M3.8Y (1 H), 4.21 (1H), 7.17 (2 H), 8.43 (1 H),
2t), 8.86 (1 H Note: 1H NWVR shows evi dence of
r6tamefs as denonstrated of broadness of all peaks;
MS( M NIH, M+ = 263. 115 V\D 20116/ 111111154

PCTIU8211115/112436 Exanple 22 NN NH NON O
~1' ~ Teihe pradyst of Example 18 (4.3 g, 26 mmol) dissolved in conc. NH,OH (4

mL) was added EtOH (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

114



\ NNO o To a solution of the product of Exanple 21
(0.11 g, 0.42 mol) and the product of Exanple 8

w@ 20d8togy 0.38 nmol ) in IPA (2.5 m) was addercDUEM05/024369
(0.35 M, 1.9 mol). The reaction m xture was stirred
in a sealed tube at 130C for 2 days. The crude
m xture was concentrated and the oil was purified by

S i g eed BV elle e BpF P ikl e
NaH{00 The sandralRaqUBo0s lyer, waSbatidyxtBcted Bh EﬂQA&: Hhen) ,

]cogrfé %d %ﬂgag Ié?ilgﬂgas dgpeg ’]_1|d \5.9 c%ngaqt%%% A_Ieilgﬁ e rgﬂb_%e) was
4"3P8'V?‘1'”2V' H agd thP Gpvith 'i@Af{ Qt*silﬁorwd h@le@Cfs aggegctibeq

MBboved - IQiﬂmﬁmQ ﬁ1e(vﬂorlk‘h ﬂﬁbcedﬁr@aes(:ﬁbdd abold the Grudd prodtiet e
ol oy i e atouRt) o Heaop Ei0Mpermtes. fieiadd

HEEipofdheBle anpomumsmuovron 'H NMR (300 MHz, CDCl;)  1.35 (3 H, q,

2 h [ 24,0
RO 19 %) L Bl 2L o8] FoRT Hoayn e (R Mg&% i
Me8H, 25 ni - ) dropwi se. After the addition
conpl eted, the reaction m xture was stirred at O C for
#? 'E.1Then diethylamne (5 m-) was added and the
PR Was stirred at rt overni ght. The reaction
m xture was concentrated and the residue was
partlpﬁpned bet ween Et OAc and H20. The organic |ayer
was and concentrated to a residue which was
pur iK by ash chromat ography on silica using
c/ I to afford the title conpouns as an off
116 )11)054 PCTI US211115 /112 4 3609
whit%y]N [ 19, 4.9 nnDI 47% yield). '"H NVR (300
CDGDS 6 1.26 (6H, t, = 6. 3.70 (4 H,

6 Hz)
D a8 prode 3’95<;emm;§é0ﬁ%mph@5pw bﬁs“@veﬁﬁ’% A%
(wias BgdedITERA (B3piL) andnisdviokindsl aride 10.12 g, 206 Trnjnol) wlke reaction
rnﬁﬂur‘é%s\@tlﬁﬂi g%&‘n {emperRg fi2 ﬁ?g é@théwslarﬁ?onéégeméa

in a Parr s reaction mxture

over ni
EPAG ARt Sk NP 7P BRRRIeH 9USOR RIS NER R iAgiad with
IEROAE, e'mepfoﬁﬁaﬁiéﬂ ergtaaucaefytmwh dlrfée ahtl tbiteAPABPIYiVedY g (57%)

o?lhe(?‘tlé compo%hd whlch was uSed8 WlthUP 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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yield). "HNW (300 M\Hz, CDCI3) 5 1.18 (6H, t, J =6.9
Hz), 3.03 (2 H, br), 3.57 (6H, t, J =6.9 Hz), 3.96
W@ Ade/osps4 7. 71 (1 H, s); HPLO MS: MH = 197. BExe@nps®02624369
NN N Ove NH O To the product of Exanple 24 (0.85g,
4.3 mmol) in CHCI 2 (15 nL) and TEA (1.4 nL, 10 mmol)
was added isonicotinyl chloride HCl salt (1.13g, 6.3
[E?ghﬁe fter 15 mn, TLC showed no starting naterial.
Xture was extracted between Et OAc and sat.
NaHCO3. The aqueous | ay
The conbined organic Ipyer
NaHCC3 and brine. It was
filtered. The filtrate
title conpound as
yield). 1H NWR (30
Hz) , 3N8fl§(\14 H,

s washed with Et OAc tw ce.
were washed with sat.
ed over PS4 and
S adHcentrated to give the
olid (1.3g, 4.3 mmol, 100%
: 3) 6 1.20 (6H, t, J = 6.9
Hz), 3.96 (3 H s), 7.72
75 (1 H bs), 8.80 (2H, d, J
)\EPLC/NS MH = 302. 117 WO
57 024369 Exarrpl e 26 NN | NC I
t he product of Exanple 25 (100 ng, 0.33
(1 mM-) was added KO Bu (1 Min THF, 0.5
m-) slowy followed by Etl (40 L, 0.5 mmol ). The
reaction mxture was stirred at it overnight. TLC

showedotafg%uﬂb@aﬂqn@%aur&efEatan{pteezﬁ(baﬁt ugz d)e{r'igglhe -
e

The m s ned
ager 3 (05t BT A ) FRS by b P35 i
drsgamoo Thy mmstioneniguasdsetirred infa stated tudsatiCEBCEodR days.

blrher&ﬁldelnliﬁl‘ a%réoﬁge ggtgd gﬁf&%%&%@& ?Erlf{egwglﬂgﬁ dollffnrt itle

whomatagranl wwtbra splyentioragiant ofD-10%AMOR ip %@CIMszleld tedls)
Sothpdthd(8dtn cm 1H BVRY (306 MHz, d?@)@l@% P75 (112 hi; mml 2641-3441.8 H,
én?)’tp@w% '_5;;};) Zog @rﬁ) 3 §122Hd 4‘]12

O')I-@’t'd’l\?ﬁ' ét#)é;?a %hm 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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N~1 OH \ NO 11 To the product of Exanple 26 (200

ng, 0.61 mmol) in DVF (4 nL) was added EtSNa (66 ng,
w®2008/0m084 ) and the reaction m xture was heat eRCEUSD0OD024369

Cfor 1 hr. LC MsS showed starting material still

present. Another portion of NaSEt (66 ng, 0.79 mol)

was added and the reaction heated for another 2 hr.

MS s r C e
el (s a7 edeel R SRERE TR et -
1$/6 Hoind.70 MOH, r004.0823 hiL3), 9.8V b sRtHRE/dS: MHé—Qb‘! vent
left a residue. It was dissolved in EtOH and
filtered. The filtrate was concentrated to to yield
th@mpledde  conpound (190 ng, 100% that was used
wi thout further purification. 'H NVR (300 MHz, CD3CD)
8/’1\2 (9H, m, 3.60 (4 H m, 3.60-4.00 (2 H, br),

N d, J = 5.7 118 WD 2006/ 0100: 4 PCTI US211115

3609 Hz), 8.92 (2H, d, J = 5.7 Hz); HPLC Ms:

/316 Exanple 28 NN NI ~ d N O To the
prodtdctOmé Exanple 27 (70 ng, 0.22 mol) in POCI 3 (3
m.) Nd, rt was added diethylaniline (30 pL). The
reaction m xture was heated to 100 C for 30 min. Then
It was concentrated. The residue was partitioned
bet we&a tHet foéduchofExeRple 23 heag,or.gmniot) in MgOH/BRAC Vs 206hL)

i d t
SR8 1 P, gl e R0l P G RBER T ©
Pyedighb rThPH%aqfi@'XmWLé%fﬁis tﬁred/mdﬁhﬁmltr@tad waemncentrated under
Reduckd prabd pdto AiBkdGhd e Mnﬁ oun@a?’é'ra 5iRNBBSy, 4% Nnoh ae BiyH

Vel MR @on e Edh %1%3 b 1B 3 02k 357 on

t, J=6.9 Hz), 3.96 (3H, s), 7.71 (1H, s); HPLC/MS: MH" = 197

Example 25
/\)N\/\
NN

o~

N NH

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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product of Exanple 8 (60 ng, 0.17 mmol) in I PA (0.75
m.) was added DIEA (0.15 niL, 0.8 mol ). The reaction
WorRoobnrmsdvas stirred in a seal ed tube at 130 dBOI/EE®05/024369
for 7 days. The crude m xture was concentrated and
the residue was purified by preparative HPLC and
silica gel flash chromat ography to yield an off white
slg)f_aild(}é) 1 HNW (300 MHz, CDCI3) 5 1.10-1.30
1. 48 (4 5H, s), 1.51 (4.5H, s), 2.80-3.38
(31 1, m, 3.53 (4H, m, 4.05-4.30 (1 H m, 4.83
(O.5H 4.96 (0.5H, m, 5.15-5.50 (1 H m,
6.95-7.10 (2H, m, 7.25-7.50 (5H, m, 7.69 (0.5H, d, J
8.4 N 7.76 (0.5H, d, J = 8.4 Hz), 8.08 (1 H, d,

J =51 HB), 851 (2H, n), 8.83 (0.5H, br), 8.95
(875h, b ) ;OMd 9 WD 2006/ 011) 054 PCT/ US20115/ 024369

H =652. Exanple 30 ONH (NACF3 29 Boo' N J
Bo' N 2100ACF330HCIlO(]\IUCF30/I()—I

/ 0 N-J ACF3 N\ILOOOO9 HONILNO g~ HO
24 11 32 Or'NAcl ONNHONI | J 0 K SSOO 3 |

AY ! ~N 1okndbBatict b EXeMbI35 (100 mg, 0.33 mmol) in THF (1 mL) was added
KOtBu (1M in THF, 0.5 mL) slowly followed by Etl (40 uL, 0.5 mmol). The reaction
mixture was stirred at rt overnight. TLC showed the disappearance of the starting
material. The mixture was partitioned between EtOAc and H,O. The aqueous layer
was washed with EtOA¢. The combined organic layers were washed with sat.
NaHCO; and brine. It was dried and concentrated to give the title compound (90 mg,
0.27 mmol, 83%) that was used without further purification. 'H NMR (300 MHz,
CDCl3) 6 1.10 (9H, m), 3.47 (6 H, m), 3.92 (1 H, m), 7.14 (2H,d, J=6.0 Hz), 7.78
(1H, bs), 8.44 (2H, d, J = 6.0 Hz); HPLC/MS: MH" = 330.

Example 27

To the product of Example 26 (200 mg, 0.61 mmol) in DMF (4 mL) was added
EtSNa (66 mg, 0.79 mmol) and the reaction mixture was heated at 100 C for 1 hr.
LC/MS showed starting material still present. Another portion of NaSEt (66 mg, 0.79
mmol) was added and the reaction heated for another 2 hr. LC/MS showed product
only. DMF wés removed under reduced pressure and H,O (10 mL) was added
followed by conc. HCI (0.132 mL). Evaporating of the solvent left a residue. It was
dissolved in EtOH and filtered. The filirate was concentrated to to yield the title
compound (190 mg, 100%) that was used without further purification. *H NMR (300
MHz, CD;OD) & 1.24 (9H, m), 3.60 (4 H, m), 3.60-4.00 (2 H, br), 8.12 (3H,d, /= 5.7

"
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Compound 25 (20 g, 0.11 nol) was dissolved in CH2Cl 2
(500 m-) under N2. The reaction m xture was cool ed

WO 2000210034 i et hyl am ne (18.12 ni, 0.13 nol) wasp@OUEN5/024369
foll owed bytrifluoroacetic anhydride (18.14 ni, 0.13
mol) in portions. The reaction was allowed to warmto
roomtenperature overnight. The reaction m xture was

nc, ted, _Lp,vac L.he_residue was taken up in
g?ﬂﬁwa{zgt g’t"e‘ ‘E%lﬁlﬁﬂéﬁhﬁehgrgéﬁéc phase was washed
with H2O, sat. NaHCO3, brine, dried over Na2SO4,
f%) %ﬂe% and concentrated in vacuo to yield 29.7 g
((? as a yellowsolid. ' HNW (CDCl3) S
3.64-880 ™m 2H), 3.55-3.53 (m 2H), 3.49-3.45 (m
4H), 1.44 (s, 9H). '3C NVR (CDCI3) S 155.7 (JO-F=36
Hz), 1%4.3, 116.4 (JC-F=288 Hz), 80.8, 45.7, 43.3,
287 20116/ 111111154 PCTI US211115 /112 4 3 6 9

ungy 29 (29.26 g, 0.10 nol) was added in portions

to-a 0 flask containing a solution of 4N HCL in
di oxan@ (200 m-) at OC. The reaction was stirred in
ice bath for4 hours when TLC (3:1 hexanes et hyI
acet at e) showed 100% conversion to
r eact iTGNGPREA &f RREPlecA &P MIal 24 "1"?9')\)%\898'34% H'Li pldhvas
ViddBd alethylani®id @0 uLY SBE rédclion H%ﬂ&r@ﬁv@ﬁhlé‘éted/\ﬁsl 0b i tbesoadin.

o ep dutes GphchatieBe | TR e R e] Beshehbihe T4 P

41, organte3ayes wad whhhed3vith 81,0 tdiGe.( Tiyen ithds. drie8 @ndNvddcentrated to

0,

SRS ) oo i 5 ot Bt S s i edten
\M"ﬁﬁu’fjwﬂ(elpwlf'ga“% 6P ENS: MEp3342 (40 mL), and sat.
NaHCO3 (40 nlL). The reaction mxture was stirred
g%%orﬁg%ly at OC for 15 mnutes. Stirring was ceased

| ayers were allowed to separate. A 2.0 M
sol ution of phosgene\jn toluene (9 nk, 18 nml) was
added to the reactNon/mi xture which was stirred
vigorously for 30 min
0C. ?ﬁéNF\yers

s, maintaining tenperature at
\[TSeparat ed and t he aqueous phase
C® (15 nL). The conbined organic
shed with brine, dried over Na2SO4,
ntrated in vacuo. The residue was
nd concentrated in vacuo again to

g ( 31 as a white solid. M5 (nfz) 245,
(I\/H-I)o "H NWR (CDCI3) 8 3.80-3.68 (m 8H). 13C NWR
(CDCI3) 8 155.9 (Jc.F=37 Hz), 148.7 (Jc.F=12 Hz),

116 3 7

> T RaPg eyt Bandl B o8l 18y el "
@rQﬁl@t ofixamplpI9KP0 (g, B47 gmof) IrpiPA (Oﬁﬁll”f)L) wap gdagditEA (Q.92
'ﬂa{) 0. BTMQS% hyhaZh&Bn (mxttre Was sBrrddilin ar§@£_|\_l)ed wha a@ft‘:tfdiagrees for

e reactj.on
Ol Sk o miiings SR thtyohle WEs STy

rmamatmél HPOCxahd siica/ges flashoh mnatagraythy itayisld ao off auie sdiid (10
rrﬁg;SgHj\lﬂl\)é\@%gﬁJﬁ?cﬁ%ﬁ) B 1%“1&%%?'4248 (I k. Q?KH 81 s),
(2\)@'-3 &&@Sh)n) F.53 Q4é|ﬂélﬁ4 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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and concentrated in vacuo to yield 9.3 g pink foam
The crude material was purified by flash

we benainegr aphy (gradi ent of 50% et hyl acet at ePdTEKS20185024369
to 75% ethyl acetate/ hexanes) to yield 6.1 g (76% 32
as a pale pink foam Rr = 0.14 (1:1 hexanes: et hyl
acetate). Ms (mz) 730, (MrH'. 1H NMR (CDCl 3) 8

908 H), 887885(m1H) 8.16-8.14 (m
%ﬂ@“ﬂ% ] 7.25-7.22 (d. 2H), 7.03-7.00
(@(ampEH)O 691688(d 1H), 4.78-4.70(q, 1 H,
4.60-4.44 (dd, 2H), 3880(3 1 H, 3.75-3.60 (m 8H),
309306Aim__2th,, 1. 9?) 1.18 (s 3H), 1.16
(s, 3N oasolutlo f3 6.11 g, 8.4 nmmol)
di ssol vedysi n MeOH (80 pL) was added a sol ution of
pot assi um car bonat e (5;1?9 g, 42 mmol) in H20 (10 nl).
The reaction was stirfefl at roomtenperature for 15
m nutes and then ﬁgln@ramsed 3% n vacuo. The residue
was filtered and was wi th copious anmounts of H20 to
yield 4.65 g (88% 33 as a white solid. Rf = 0.08 (5%
MeOH CH2Cl1 2) . MS (mfz) y634, (MrH)'. 1H NWR (CDCl 3) 8
121 WD 2006101111154 ﬁ)@j 20115/ 024369 9.09-9. 08 (Om
1 H, 8.87-8.85(m 816-38 14(m 1 H, 7.52- 7,u§8
(m 1H) 7 DFF 20 d, 7.03-7.00 (d, 229 °F3
: 4 78- 4 70 (q, ‘lﬂ

2H) <Mz77§§ 875\(m 4H) , 1,43 (ngol?ﬁ 3H)

1.17 ( 13C NWR (CDCI 3) 8 170. 67.9,7 154.

153.9, 158. 7 148.8, 136.0, 133.4, 133. 2, $30. 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 fl ask
was charged wth 3 g, 3.9 mol), CHd[2 (40 NH

3
and sat. NaHCO3 (Jgf/'ht The reaction m xtyre Yas _n_J
stlrreg vi gor 0C for 15 mn &2 Stvvas

a@-sa:nd a39ers wer e “ar Towed % a‘ta €. A 2 0
M safFutN hosgene i n tol uene ( ,N'1G
was qu 9 aud ed to the reaction mxtu vvhf’ch vvas

stirred vigprously for 60 m nutes malntalnln t he
tenperature at 0C. The layers were separat and the
aqueous phase was washed with CH2Cl 2 (30 m.). The

hi

ggl dl QEHF&W Ir(|§0e %3(;13@?01 Vﬂé‘ég\g@ﬁ&ﬁﬁ CH éggo ?hLEL:%e‘ l(ll The

AR Was fodled 9°Eo Tyipteyiampe 1§12 mo%ﬂ Wwiel)tveas added,

ffcﬂlamad Hﬁﬂfl@?&é&@tlc{m%rldah 8. 1B, l@l«‘ltr3|rﬁdl)ﬂ|‘ij p&r{i&r{%u &he Reaction was
el utin acet at e

ST B 6pn bl Dot bheciBS s Sivg Gnioeied

acetcat end thexesidie) wasliekddNR i¢ €bgl Bptale &00)914_9 D& ¢rganic phase

Phe iy 10 o g 0 il bl oyt

ev \ga@ucstos@km 7 Q(96f6) 29as7pveliow eplidg'H NMRYCDG1)FB.64-3 80 (nl @H),

13 5°i& (ﬁgz{e@ 3. 4% }%‘35 ({&" f@? 1%46§|_8|-ﬁ)m‘3c8r§9m §§D§Eb631§f’37 (M=2g
49, 13641(6@=QSB hig)78@8, 46574 43.3, 2853. 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, 23.09.
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122 WD 2006/ 0100: 4 PCT/ US20115/ 1124369 Exanple 31 A
Synt hesi s of Carbamate-|inked bis-PEG conjugate

wo 200apyiosester HOOPEGOH O O ClI A O PEG 0 AC p@MBK2005/024369
O/NJ i40 OONI,\LNO- EE3N s OH 3300/ 1 Or N
OPEGCOAINLCON'"11, O_\ g0 O0OO0O\ OOASN s H
OOHs 0O ONAOBEOANMOX x~NPO 0O s sOO0\ ool O

cas bana R ELE5ds:g. A 28 ek s e pohotiis sis%srmaﬂ%k

reebtainihg rasdiufioreef 4NfHQINIn\AWOXOR (26%&5) ahfC.dheirsackian edsystirred in
?&%&@BF@E&% Jwenrﬁfc%a rﬁ%?a&el@ﬂlﬁnl %ﬁﬂ@h&% 10‘85(%0%&L.on to

cprod@p;zn%ihg r%qythn mﬁq_tare W) chﬁegt?q(i@cggé@ggjar@ ti;_eaged|\wlth ethyl ether
§500thIL)0 Thé proRiA S48 Aikerédlaridd rid@ Beyid| @255 §499%)-38 a8BRhite mono-
Pafros B aE BAME HOMEB b Fog B 4 S ED o i e
20, g NV @ISO, 48 WDa3PED), hit 5.9 ¢hl 0285 194) 68 £ 489, 41.9,
41.5.

A 250 mL flask was charged with 30 (1.0 g, 4.6 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 (9 mL, 18 mmol) was added to the reaction mixture which was
stirred vigorously for 30 minutes, maintaining temperature at 0°C. The layers were
separated and the aqueous phase was washed with CH,Cl, (15 mL). The combined
organic layers were washed with brine, dried over Na,SQ,, filtered, and concentrated in
vacuo. The residue was taken up in CH,Cl, and concentrated in vacuo again to yield 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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a white solid. A solution of 33 (211 ng, 0.33 nmml) in
CHzClIZ (3 nL) (see exanple 30) was added to the 6 kDa

wEFEBshiwmschl or of ormate (500 ng, 0.08 nmol ) di sBO/USHOF/024369

CHzClz (2 mL). Triethylamne (11 L, 0.08 mmol) was
added, and the reaction mxture was stirred at room
tenperature for 18 hours. The reaction m xture was

SRR 161 ast st 0L, B T A el B pga . 23720
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G ERLIAREY: 4195024:3482%1%; st o dgha, i s0lth 7,
$482538,99.6, d8.349)8, 36.7920.5.29D, R39. 2H), 4.81-4.79 (m
2H), 4.57-4.48 (dd, 4H), 4.28-4.25 (m 4H) 3.64 (bs,
621H), 3.41-3.38 (m 6H), 3.23- 3.08 (m 4H),
1.23-1.18 (d, 12H). 124 WO 2006101111154
PCTI US20115/ 024369 Exanple 32 A. Synthesis of
Car bamat e-1 i nked oct a- PEG conjugate t-butyl ester
Nektar cat no. 0JOOT0O8 8-ann PEG MW 40 kDa Ir 00°)0
Ir) o[Cool, "0"I"" or oy |l OhfCAn Kjn [(]n LCO,
[cQIn [(AnNn HOX HHH 1 1 CH
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OHOHOHOHOHOH (1) excess COCl2, (2) evaporate O

7070700700 CCO~OO LCON-~CO ~~IA n ~~10
woos01005402f HH 1 1 1 1 OCCI ClC02 ClC02 OHODRS2005/024369
01002 01002 Cl Q02 excess R2NH and Et3NIII' O 1111 L~

OI1flll ~On Lc I1(In L OI1IfOJIII 20 1If O 1l n |
[1~CO 1 n OOl L ~n [Coll O1A Lc 1101ln R2NCO2~
-1 1 1 ~1I 02CNR2 R2NCO02 R2NCO02 R2NCO2 R2NCO2
FPREBE FoNco2 ONH=RZNH N 0O N50 0 i O < A 0"f<
SA.ISyaheei$ efearbam@g-lifksd kisAlPBQG comjegate blowylesies used i n
Exanpl e 31 above and enpl oyi ng an octa-pegyl ated hub
nol ecul e, the title conpound was prepared. 125 WO
21)1)611) 11) 054 PCTI UB20kd59H024369 Exanple 33 po _J
HZN- ro i~-NH, + ~NO Ing O n O 30 kDa PEG di am ne
NOF Corporation 5 kDa Bo¢- NH- PEG NHS ester J( Nektar
Boc N~4-Ow N ++' ~41+ OnHySoc H 40 k-a Boo-protected
PEG di am ne H2N40~0 H~/ ~O~ﬁ\v0~r NHz 40 kDa PEGQIf
diamne N\ O i NOzc” 0-pEG-0" "Ci
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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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NN~-p Ol \ BmO e)~, N SN'10A-INJ 101. \ | O HN
ODS'"0O ON +O1 Oy Ni N-N-"p'JJ ~A ~1rN O*4h

WO 200b001005O~-N U NN N~ O |l n O Jfn Hn H 11 BC10005/24369
NH O O HN QO -N OHO I((l 111 O N i NN4O~0/1f N, 4o,
T~fM~N~ 0" +NO N-dO O- JJJJI n 0 " JJJJJI n Hn
HOpO OH an N ILNH O 103. kS~ Nitro-phenyl ester (101)

A A R SN B ey R
csulfénic_ﬁac&h‘ resinkf 10 rhg) dshdded, lHeXtHs rebdlion véssel]sm siirled féx 2
3L 1905t 00 1000 TR o e BL dorROFltod o LE RN i
500 mg (87%) of a white solid. A portion of the material (246 mg) was purified by
HPLC, yielding 156 mg of the 6 kDa PEG bis-conjugate t-butyl ester as a white solid.
HPLC determined the conjugate to be >99% pure (retention time= 9.655 min).

'H NMR (CDCls) & 9.07 (bs, 2H), 8.86-8.84 (m, 2H), 8.18-8.15 (d, 2H), 7.53-
7.48 (m, 2H), 7.22-7.19 (d, 4H), 7.03-6.99 (d, 4H), 6.86-6.83 (d, 2H), 4.73-4.70 (m,
2H) 4.58-4.44 (dd, 4H), 4.27-4.24 (m, 4H), 3.62 (bs, 621H), 3.40-3.37 (m, 6H), 3.07-
3.05 (m, 4H), 1.41 (s, 18H), 1.20-1.16 (d, 12H).

B. Synthesis of Carbamate-linked bis-PEG conjugate

The purified 6 kDa carbamate-linked bis-PEG conjugate t-butyl ester (100 mg,
0.01 mmol) was dissolved in formic acid (5 mL) and heated at 40°C for 24 hours. The
reaction was concentrated in vacuo. The residue was dissolved in water,
concentrated in vacuo, dissolved again in water, and lyophilized to yield 100 mg
(100%) of the 6 kDa carbamate-linked bis-PEG conjugate carboxylic acid as a white
powder. HPLC determined conjugate to be >99% pure (retention time= 7.63 min).

"H NMR (CDCls) § 9.06 (bs, 2H), 8.84-8.83 (m, 2H), 8.17-8.14 (d, 2H), 7.53-
7.49 (m, 2H), 7.24-7.21 (d, 4H), 7.02-6.99 (d, 4H), 6.94-6.92 (d, 2H), 4.81-4.79 (m,
2H), 4.57-4.48 (dd, 4H), 4.28-4.25 (m, 4H) 3.64 (bs, 621H), 3.41-3.38 (m, 6H), 3.23-
3.08 (m, 4H), 1.23-1.18 (d, 12H).
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THE (0.7 m-) was cooled in an ice bath. A suspension
of EDC (33 ng, 0.17 mol) in CH2CI2 (0.7 nL) was
waeomedimsd the reaction was stirred at OC f or 4pdDUSB05/024369
The reaction was diluted with ethyl acetate (100 m -)
and washed with 0.2 N citric acid. The organic
| ayerwas washed with 10% K2C03, brine, dried over
g%%SC% §%iltered, and concentrated in vacuo to yield
9¥6% of 101, which was used imediately. 1H NVR
(ACDghtBEsiSof GarBam4tbdinket dd)a,—PEBG 8dinj By B3t-fudyl edtet) |
8.28-8.25 (d, 2H), 8.16-8.14 (d, 1 H), 8.09-8.07 (d, 1
H, 7.65-7.63 (d, 21-1), 7.51-7.47 (dd, 1 H),
7.41-7.39 P(etﬁarcazmOJOO?OSW*?E%BIW(“WD&ZH) 7.12-7.07 (m 1

. 6.95-6. 92
tl)l), 4. 62- 4. 455 (dH, %MTAQVQ?«/\EWWm 3, 2 (m

s R G LR

0.033 mil") and t NH-P G—N est v
g, 0.13 mmuol) meré”dlss@1vequn CH2El 2 (20 rrL)OH

Di i sopropyl ethylamine (0.116 nL, 0.67 mmol) was added
and the reaction stirred at goaim¢®rmelr,mdwpeatef or 18
hours. The reaction was concéntrated in vacuo to yield
crude product. The residue was purified according to

HPLC Met hod Bo o ‘ng\me lid. SHPLC
ok ! L

Met hod C r i1 npd

(retentio/gt }
(bs, 2,515 (bs, 2%\'7 64% %)'40HﬁPEG)§ o
3.33-3%% (m 1 2 2 , 18Hf>
H2NAOHO O N/ 1 O Bk, 2] C'?°2H| |Q'C CN? 12 C""L1327 W02

21) 1) 611) 11) 054 PCTI u520115/ (124369 40 kDa PEG di ani ne

Boc- prote t |
[ edCade

The 40 kDa Boc-protected PEGdi*dfii € {652 g, 0.005
nmmol ) was dissolved in TFA (4 nL) and stirred at room
tenperature for2 hours. The reactlon was concentrated
in vacuo to y¢e

di am ne a j 'n d
t he produFtO C be > 96pu re en | [
m nut es) . 4F' N ?5 q\

| H), ricd4 (s, 2H EG) kz %l %_‘ CNR,
2.47-2.45 (M 4Akkd, trfedl vl rs@of ened02)ndhe 40 tkba PEG
diamne (0.2 g, 0.005 mmol) was di ssol ved in CH2Q 2 (4

m.). Diisopropylethylamne (17 1sL, 0.1 mml) was
added, followed by conpound 101 (0.082 g, 0.1 nmol).
Another portion of d||sopropylethmiMLR§m(l7 L) was

added and t he
Q\s
oy e

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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reaction was stirred at roomtenperature for 18 hours.

The reaction was concentrated in vacua to yield 300
woroeLH059 crude 102 as a white solid. HPLC MepdDUusS1005/024369

determined the product to be >70% pure (retention

time= 8.9 mnutes). Crude product was used as is.

Conj ugate 103 102 (0.3 g, 0.007 mmol) was dissolved in

ﬁgam Feﬁc' d (5 mM-) and heated at 40C for 24 hours.

ion was concentrated in vacuo and purified
according to HRLC Method A to yleld014 (b of
103 as a mzw%m Met hod M%
conjugate to bel >99% pure (retentz\Ko tlrre 7.3

m nutes). 1H;N¥MRrECRGE3) 5 9| 05 (bs 2H), 8.82-8.81
(m 2H), 8. 17N8Fdepofathn 2H), B.05- Qk@%Boe?\l;ﬂ BG)ES ester
7.

7.65-7.58 (m 4H), 7.54-7.48] (m 2H) 34 (d,
4H), 7.10-7.05 2H 6.95-%.93 (d, 2H . 4.90 (m

2H), 4.63-4.49 6 042 P

3 35.3 20 (7 ﬁ[ﬂ)%f\gz“(%“%ﬁ)\;&% B an,
1.79- 1.74 (m 129127(d 12 ?8V‘D

21) 1) 611) 11) 054 PCTHUB2Bt- b6k B3RARBBmingEXx anpl e 34 HZN NH2
NH HN{~f ONH 4 O O H2N 40 kDa PEG tetra-am ne NH2 N
\ Oa N2 N-N-O i / \ SI0j0IX O S} HO 101. vyl
pH,C > "ONn NNO Q5 |N[p"\If frJ "NNI O 1IN
pp 10-N O~ O NNNLJ N™O -N

(i Rhe as et as bont

40 kDa PEG diamine
Q Sl

(}mg
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N f
101. 0, HN=Y S‘O
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Nitro-phenyl ester (101)
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N SSHONHHNOO O pNO~Nryl" NN1I 2N} JO OO
No X NOOSE/ OIl~h 1/ NOp O CN 5 p 104. 129 WO
wQ@1gogpeibid 11) 054 PCTI US20115/ 024369 0 H ~1S rPCHOSN0$/024369

CCCCCCN N'/ O\l N 00~k OI~NONNHHNI i Of O
O~N N,iiNOHrOS~HO 01~-NH "~, H\n rOYy~-OO
Jn O NH 0 "' J 1HN-~, OH O OHONMNI" NI NN-NH"
O1 00 NnNHN-NRN N |,;-.00. 0O/ N(N'"-1 OHu S . H

No2

0 105. 130 WO &0 6]:01111154 PCTI US20115/ 4369
Synt hesi s of oINy\[r TOHN-~O101n2 + N,

O\SOZ o} 0
N\)L 0 S/O o g
ST (o] \K 7<

100

A solution of 100 (100 mg, 0.14 mmol) and 4-nitrophenol (24 mg, 0.17 mmol) in
THF (0.7 mL) was cooled in an ice bath. A suspension of EDC (33 mg, 0.17 mmol) in
CHCl, (0.7 mL) was added and the reaction was stirred at 0°C for 4 hours. The reaction
was diluted with ethyl acetate (100 mL) and washed with 0.2 N citric acid. The organic
layer was washed with 10% K,COj3, brine, dried over Na,SQy, filtered, and concentrated
in vacuo to yield 90 mg (96%) of 101, which was used immediately. 'H NMR (CDCl5) &
9.07 (bs, 1H), 8.84-8.83 (d, 1H), 8.28-8.25 (d, 2H), 8.16-8.14 (d, 1H), 8.09-8.07 (d, 1H),
7.65-7.63 (d, 2H), 7.51-7.47 (dd, 1H), 7.41-7.39 (d, 2H), 7.36-7.35 (d, 2H), 7.12-7.07 (m,
1H), 6.95-6.92 (d, 1H), 5.00 (s, 2H), 4.82-4.76 (m, 1H), 4.62-4.45 (dd, 2H), 3.91 (s, 1H),
3.18-3.12 (m, 2H), 1.44 (s, 9H), 1.18-1.16 (d, 6H).

H H Q
0
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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2 1x0~0 OHN*~O O H2ZN {O " NH 2 n O 20 kbDa
tetra-amne O5 kDa Boc- NH-PEG NHS ester NOF

w@Ezopormmss on Nektar Boc -NH An, HN -Bee 10 O M/BB2005/024369
-¥%--/ O-Gn o ~H xo~-O o N LOJO" ON O 100
Boo -NH " ON-Boc 40 kDa Boc-protected PEG tetra-am ne
HZN NH 2 0 100NH HNOr O O NH Oo] O NO Jn N 4 JnO

O ?I% 40 kDa PEG tetra-amine NH 2 131 WO
249 KPRTEPA13B8E PCTI US20115/ 024369 40 kDa
Boc- pITht 48 kbd BBE@rotetted PEG diamibed0.2Q, kOB Q) was dissolved in

tB'ﬁltCAr N@glﬁ'&estlhg%gt rg?m Qen%p%?’atmgcl % h%ﬂ]r% ilpev\rg?céuoa was S?r{;:gatrated

i imvagH € eld B0ty (10094) stode @Wel’ﬁ@ Idmmmeas 4 i@ esidtg. HPLC
%éh&ﬂ@'d)ate%ﬁe@ﬁ]‘égﬁooﬁﬁ%tb‘é%gé%%é (gé‘teﬁ?dnftﬁr%d 4 mfrRRY). 'H

erature hour s reacti on
B G Ao (rs iy ol ol AKKEH (6 ZAOBHNRES), 36371, 1K)

o HEs 4k (key. pol ystyrene sulfonic acid resin (1.17 g)

was added and the reaction vessel was swirled for 2

hours. The m xture was filtered and concentrated in
ety ebteryio2) d 1.4 g crude product as a beige solid.

Th f | n

o yi aradh ka8 Phopiminegi 2 BrEObmRE Ba st b L

t[ﬁlso;ﬁe[ajmhrwarﬁm € 7yhj . En'mmll)lmdas addtdial,ﬁlwaatdhxydonﬁpoqnd 101 (0.082
LR RS BB GSBIANE 0 ARy e

'3eéc$on@ Wwss stirredl at r@orb fenferat@8 TEHE h&lkES) TheJedBorBwaontantrated in

%/g%t.o %r&@%@n@é@%) (?l'.l_gé 10% ag% v}mtg éol‘dm?-iPﬁg_E')Me’d:llde‘é1 déter’mlned

ra-am
the product to be >70% pure (retention tlme- 8.9 minutes). Crude product was used as

is.

Conjugate 103

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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The 40 kDa Boc-protected PEGtetra-amne (0.1 g,
0. 0025 mmol ) was dissolved in TFA (4 nL) and stirred
w@roosoows4 enperature for 1.5 hours. The react i BOT/USE05/024369

concentrated in vacua to yield 120 ng 40 kDa PEG
tetra-amne as a transparent residue. HPLC Method C
deternined the product to be >96% pure (retention

19542 ninutes) "H NWVR (CDCI3) S 7.39 (bs, IH),

, 4.49-4.48 (m 4H), 3.64 (s 3253H,
PEG» 3. 35 3. @3 % 15H), 2.49-2.46 (m Nm.80-1.75
(m 8H). t-butyl e%ger (104) The 40 kDa
tetra-amne (0.1 0yQ925 mol ) was, Ved in
I

CH2Cl 2 (2 nl). D |sdpr thyI Q9 L 0. 05 mmol )
was added, followed by co {f ﬁ (82 ng, 0.1
opyl ethylam ne (9 L)
masisglrred at room

mmol ). Anot her portion of "di
was added and the reactl

tenperature for 4 acl

concentrated in a to yleld 110" e 104 as a
white solid. H thod C detern1ned th %E{oduct to
be >80% pure @N |oﬁmﬂﬁﬁ§EGlmﬂ9mmPnut n NIGoNnj ugat e

105 104 (0.1 g, O 0024 mmol ) was dissolved in formc
acid (5 nL) and heated at 40C for 24 hours. The
reacti on was concentrated in yvacua and was purified
according to HPLC Method A tjo yield 0.0Sﬁg;%48/© of no,
105 as a white solid. HPLC Mdthod C dete

conjugate to be >99% pure (rdtention ti

mnutes). 'HNWR (CDClI3) S ‘ng, 83 8.82
(m 4H), 8.20-8.17 (d, 4H), 3)3<4 7.63-
7.61 (m 8H), 7.53-7.49 (m , ‘3 24—70 (m 8H),

7.09-7.05 (m 4H) 6.70 (m 4H), 4.84 132 WO
2006/ 0100: 4 PCTI US20115/ 1124369 (m 8H), 4.62- 4. 50

(m 12H), 3.64 (bs, 2357H, PRG), 3.36-3.29 (m 12 C'H\I'S
2.46-2.42 (1, 8H), 1.79-1.74 (m 8H), 1.30-1.2

24H) . Examu@ 35 HZN {Irl~ NH2' 10~NH HN-G On o~ 0008(\3
X0 N O AN H2N On O, n NH2 40 kDa PI%G(NN

t&Qﬁi?? fe 0 © *F\J Lr%~ Ch

0
)V HN-Kﬂ >< O H ,
vo P T e /P 508
N’;}O 0 0 oS
NHE HNK R
N N“N—?— J&N—N
L5009 0 g

104.
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133 WD 21)1)611) 11) 054 PCTI US20115/024369 O H' HO
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o" I 'l OO0 pPNHINNn HNI} c, Onr-" L]--. O0OH-~'S
"FIN "~ Hpo NOps it NOi Ol ON OQr OI~ 1~ S00
wWOR0obb1005 9-~ H 0 107. t-butyl ester (106) TheCHOSI0DE024369
PEG tetra-am ne (37 ng, 0.000925 mmol) and DVAP (0,5
ng, 0.0037 mmol) were dissolved in CH2ClI2 (0.5 nlL).
Triet hyI amne (3 L, 0.019 mol) was added, foll owed

A'} E%OO:%? nmol ). Anot her portion of

eﬁyl he (3 L) was added and the reaction was

s't’a"f ed at roomtenperdture for 18 hours. The reaction

was cafacentrat ¢ddmf vacuo to yield 34 ng crude 106 as

a whit op -d PLE Met hod C deternm ned the product

to be >80%, (rétention™inme= 10.9 ninutes). 0

Conj u 107 1 (34 mg, 0.0008 Mol ) i{ssol ved }?

in Le?éﬁ)/e_]:m d ??orh\ﬁand heat ed %Ocﬁf‘ﬁg o™
reactl on was conceMirated i cHo and purlfl ed1 o

accor Siragpire Mot hod A to yi el d35KDamod-BAMYEGINHS ester

107 as @ whf¥P8™&8Fi d. HPLC Method C det er mi Rexktarhe

conjugate to be >99% pure (retention tinme= 7.6

mnutes). "HNWR (CDCI3) 8 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, 81li), §.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,

8idp ~Nii. 24 ¢(bs 24H). 134 WD 2006/-010054 HN —Boc

PCT/ u%&éa{iomseg Exan'pl 3 36 HO L HOX Oig:icj-‘o HR L

Jn | Jn OH O~ - ~ Jn

“H %V
Jﬂo Phae
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40 kDa 4-arm PEG al cohol NOF Corporation ("NH O i ON
/' \ SON <NANO/(" HONO33O0OHI OOO0OI/ ONDO
whrdsBN0sdA QH "N) NO I pOf I 0 0~0r ° N r BET/USN05/024369
~O LOJ N /~OHn 0 p Oyl- NOI QZ(NNNn,9 S0>0
Sf~\/<H X 108. ol OON1 ONOOHY-S I, pO1I O
NHONCN Ol pOsi C)NOHN)LOO S-1. HO rN

rrnnpps ?01 N

gl-ﬁiﬁté\l‘t“ﬁp')ﬁ%ﬁ’ Y?Eé SR O N)N, \/(NOH~r0 | 0 9

0 p NThé 20kD8 PEGC3SEtraiinind (65 91005/ MRAIT ANdSRE 6 kDA B3 BH-PEG-
%HS ester (1 g, 0.2 mmol) were dissolved in CH,Cl, (5 mL). Diisopropylethylamine
(0.087 mL, 0.5 mmol) was added and the reaction stirred at room temperature for 18
hours. The reaction was concentrated in vacuo and taken up in MeOH (10 mL). 2%
cross-linked polystyrene sulfonic acid resin (1.17 g) was added and the reaction vessel
was swirled for 2 hours. The mixture was filtered and concentrated in vacuo to yield 1.4
g crude product as a beige solid. The residue was purified according to HPLC Method B
to vield 0.44 g (44%) of the 40 kDa Boc-protected PEG tetra-amine as a white solid.
HPLC Method C determined the product to be >96% pure (retention time= 8.4 minutes).
'H NMR (CDCls) 5 6.75 (bs, 1H), 5.15 (bs, 1H), 3.64 (s, 2970H, PEG), 3.33-3.29 (m,
15H), 2.46-2.42 (t, 8H), 1.79-1.75 (m, 8H), 1.44 (s, 36 H).

40 kDa PEG tetra-amine

The 40 kDa Boc-protected PEG tetra-amine (0.1 g, 0.0025 mmol) was
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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/024369 t-butyl ester (111) The 40 kDa 3-arm PEG
al cohol (0.25 g, 0.00625 mmol}|), 110 (0.04 g, 0.056
mol ), and triphenyl phosphing (0.025 g, 0.094 mol)
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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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using simlar nethods as with 112. The product was
purified according to HPLC Method A. HPLC Method C
waledoenmioned the conjugate to be >95% pure (retBrL/UsI005/024369

time= 7.5-8.1 mnutes). 1 HNW (CDCI3) 6 9.08 (bs,
41-1), 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 41-1), 6.91 (m 4H), 4.88 (m 41-1), 4.62-4.49

(dd, 8H), 4.13 (m 81-1), 3.64 (bs, 10101 H PEG, 3.23

( 81-1), 1.25-1.24 d24H). Exanple 39 NI \ N NN
’ ‘I\IQCO,NO-InHO\ ONHO NP/j
“n

| ¢ I~ NI / 0O]O0
0 00- |  NON o n NN-NNLLnNn NV A\ IN NON/ O N
oH O o115 40 kDa 3-arm PEG al cohol was

coupl egd t t=butyl ester 114 (shown below) and

depr ot ed to fi product using simlar nethods as
1%2. e product | wa urp¥ied according to HPLC

r\éf_hood A. HPLC Metho8l € determined the conjugate to be
>9850 retention tinme= 7.3 mnutes). 1H NWR
6@%@%%’.‘*’6‘8‘?’ g",’"&?ﬁ), 8.44 (bs, 3H), 8.04- 8.02 (d, -
3H), Th&B0 kDa 8@ruPEG2i¢dhol (0.21d) 0006 Enfaty wasld)ssolGedid CHsCI, (1
%E@&) T8 §rﬁ%\8§? ?n&heg 2.@@3251§i§'n_ %fgzh%%qeng:i:lgtblu%i%@.%ﬁﬁl’.,é)%z%gllall).
39 'pestpn) was stied pt joom Bomedre 105/18 14869 TRl reacten was
NohcdNbled i yve@uo ko %I@Z@) nﬁ diltifd 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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mol ), and triphenyl phosphine (0.094 mmvl) are dried
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WD 2006101111154 PCTI US211115 /0 2 4 3 6 9 Half of

i,s distilled over (2.5 nL), and the m xture
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42, 000
Con?uga)te 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
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Tables V and VI are prepared according to the

exanpl es and schenes described herein. TABLE V (A)r

142 WD 21) 1) 611) 11) 054 PCTI US2l H) 5/ 024369 Conp. t B

_Méi( ?); | %Pé lVb I Ceaﬁ%s)horwgf conlgé ﬁ@lp aﬂpng%orotﬁggd @6‘8?4 pr%iuct
&s[hg(smkﬂaﬂhlel@)uﬂﬁ}(s@\)lm 112.0T he' pridd uctveasuriied) dCt &ding: OHHP LS M¥thod
(ﬂg Rale :@lg§tﬁ%<2' C Neﬁmlﬂg@ﬂglcaﬁugéb&8Q)%%‘%N%megen??n time=7.5-8.1
(rpyCeOCH N:MWCDCWW (BBi46) BFAQPs, 4N)./B.18M=16.(N 4BDEN28.00 (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
N//\ |
e LES
NZON ° ‘\lo 0

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).
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dimer HOYN~HL O\ | 0 ° SO- N COOH Second A Miety
N ~SON/ fI HCOOH Z=1Ir Olr~~AOl (21 (I~ 2111 L
W@E2006/60084 "O J p [COp IlIr L~OP L(O P ~ r ~O pcOUS2005/024369
C021 P ~p HHHHH1QZC Co, co, Co, Co, Co, co, where
in each of the structures the sumof all p's is from
200 to 1360. TABLE VI B Moieties A Miieties \ Ozz N
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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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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 P 7N\

- /_/ \_\o- N7 S)\N OH
%]° RS | H

x N o
L n L In j
(total Mw of conjugate is about °
42,000)
N
/\N/\ N\‘( \g_
A o

H - QLY

(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

(A)
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Ol

COOH

etram

7 | homot %*(O)QOCFECP&)»“"\H?\(C“zc“z@pc@)—i o \/\

O i
ooooHcH,””  CHCHOCO- COOH

8 homo \/\
octom /E©/
er Z
/ SO COOH
9 homo -C(0)O(CH,CH,0),-C(0)-

|
dimer IGOIN\
s%ﬁ\u o

Q,
. b
$(OCHCH,),0
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followi ng conditions: 105 cells/100 I/well in assay

buffer (20 mM Hepes, 140 MM Nad, 1 mM CaCl2, 1 nM
woRohaimsd 0. 3% BSA), 10 pglm 15/7 (El an), anecT/UsS2005/024369

compound at a range of concentrations. The incubation

is performed for 30 mnutes at RT. Cells are then

washed tMAce Mﬁth assay buffer and |ncubated W th Gbat
Enln' 2 ANt ot H Dr\l | |\/m:

at J: 2 ﬁgf% s BTGP i put o5 of L8 NAFY o

dark. 15 are then washed once and re- suspended hn
300 pd col d| assay buffer for FACS anaIys|s m/\/\w%
(Bect on- Di cki nson). Ml tivalent Lig rTEe

Assay |(MWCOW) Methods: Integrin f duate

cell adhesi pn through a nul tival ent |ntg%3 ion with
their|specific ligands - nmultiple [ntegrin receptors

si mul {aneously engaging nmultiple igandsnﬁbmnNWQ%w

wi thip an aphesive substrate. To s{nulate this
physi ¢l ogi cpl interaction in a highly sensitive,
guantitative assay, a nultival ent |gand pro

devel pped that binds specifically]|t a4 [ j?ﬁﬁy?

the syrfacel of |ynphocytes. The prpl e/ ms of a

smal | {nol ecple ligand for a4 integfih, polun&°200
(stru?ture shown belomb conj ugat ed to a use |1 gG
ear+-er—releecule—+n—a—6 10—fol-d—Helar—execess—{(6—10
small nolecule : | 1gG. This binding is inhibited by

21/ 6, and antibody to a4. Once bound to the cel
surface~ the conjugate can be nmeasured with a

quorescentI ed\segoﬂdaﬁy/Aanbi
nouse I g b anal thls ass

d|fferen E [e

been use N% 4 F 4 T
human |y h P
| i gand.co

s§ co Jugat
qg: nbz q1}200 mal I ozc
Nblecule AmtlbothReag 2ugatb n Appopxi matel y |

of TNQa or El an) antlbo with a
19 6 omhoredy i S HG TR 1 pCeh 8503 19 690 §e5901 10
nol ar excess of conpound 200 in the presence of
[ Bi s(sul fosuccini mdyl)subefaBldf VI (Pierce) at 50-fold
mol ar excess in a 1.0m total volume for 60 mnutes at

room tenperature, W ng. (Fhe reacti on was

then quenched with t 2 contalhlng buf f er

TRIS-C at pH 7.5 for 20 m nutes. The product was

di al yzed—twecefor—24hoursagarnst—4-000—velures—PBS
d nc BMojeties "~ ian Ay e o oletigs o t 4

at 4 uegr e\,\.) A\ L) LrJ N IvN7T " JUJuoT oUrT 1TToITmoT T™TonTe bao%\,tl S

to o—{

ZZ =\ o N
Lo g -,
(total Mw of conjugate is about <N SNy OH ey
42,000) 5 "9
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renove unbound small nol ecul e and |inking reagent.
Conpetitive Binding Assay Jurkat cells (subline ™™
weubehonss #15, El an) were incubated with a titPEl/US009624369
vari ous test conpounds in the presence of the TM2a or
27/'1 conjugate diluted at 1:100 in assay buffer for
30 mnutes at room tenperature. Unbound reagentwas
t hen Fermeved—Dby—several—wash—steps—na—which the cells

were |pelleted in a Beckman tlabl e top centri f{g at
300 ¥ g for 5 m.gutes, then resuspended in fQpesh

buffer. Remai ni bound anti @\ conj ug %ﬁ“
det eqt qgl; q )" >
anti - ngusdgmwﬁﬁg@dt%%fgggry I n (B\Qtﬂ rag:oul ter) [for
30- mjnut es at degrees C, d shing and

FACS |anal ysis. 203 Epi tope | nduct? on 8866 cells
(2&3 [Ligand 'nduced Binding |SIte) Log- phase ;-:Eo cells
N

are ilncubated in a 96 wells |Fl exi pl ate undem_t
foll gw ng condgzzons: 105 del | s/ 100 VI /vvel I ssay
buffer (PBS, 1 nM Cad 2, 1 n OYLoS/ |
23 (|El(aty) Mwasidorjayaeoisadowt |al ent’r ati gns.

The |i ncubati of1,009) perf ornmed for (%@\\ tes at RIT.
Cell g are then washed tw ce W|th sa uf fer and

i ncubated with Goat Fab'2 ant G (Fc) - PE

(I mymgtech cat# PN | 55@ at 1 200 in assayobuffer
for 300m on ijce, the dark. Cells axe’

washed onc S spende f”éOO pl A& aﬁigy
buf fer for ysi's (Bec Eic@\ln WO
2006101111 1115 /j112 9 AT I

CLAI VED ST 1), A cdnj df thesteemul & 1: ~(A)d B
is a|bfo- conpatlble po?mﬁf noi ety optionally
coval erﬁ*PH/Mthfﬁ@Hwtqléa OWr anched-arm hub nol ecul §; q

is fn 0 bout 100; A at each occurrencelis
i ndepend Iy a conmpound of (forrmula Il Al2y \3 Rsgs
\NH O 11 Ophar maceutical ly accept abl e s

t her eof er J i s sel egt rom a) Wﬂﬁgﬂof

formlla(a) / S’OO

FAaRNIke

(total Mw of conjugate is about

41,500)
.JJ\._:O i i 0-—7" NQ
N AN
G O -
Lo 4 o]
- 20 0. - §=
/—J \—\ . \\Ik OH
e ok, I
L Jn L in
(total Mw of conjugate is about
42,000)
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R31 N\ N R32 (a) wherein R31 is a covalent bond to
t he pol yner noietywhich optionally conprises a
wo 2ooker00sor R31 is selected fromthe group conBCBEUSI0G5/024369
of -H R31', -NH2, -NHR31 -N(R31' 31' 31' 31' )2,
-NC6-C ficyclic, -OR ,and -SR ,wherein each R31' is
i ndependently an optlonally substltuted straight or
branc aJ_L\J substituted

C3- Cchc@ optlonally substltuted aryl,d, Nor
optlonally tltuted het erparyl, and R32
covallent b nd he pol ymer| noiety whi i-Baal |y
conprii ses a or R32 s selected f the grpup
consisting -oh | oa) kyl , \”ajd RA1) R42
wherein M oval ent ond|, n% , and R41
is R4l or -OR41', etnyeac~ R41' is
i ndepe opt i onal substituted
strai Wgﬁaahy%n%géﬁgggéfggﬁ4lkyI optionally

A9 WO—2066/-616054

SubSti tuted cyctoal Kyl optiomat Ty —149—Wo-2606
PCT/ US2005/ 024369 substituted aryl, optionally
GfStituted heterocyclic or an optionally substituted
het eiroaryl, wherein optional substitutions are hald

Cl1- Hkyl , ;or -OCl-C6al kyl, and R42 is hyd np 1"
al kynyl, or substi tut ed aIkynyI and b) a rogpjofo
Ekﬁlr

formul a WWOZO mS-~ mX(Qn(m ein R
is selec ed the group consi sting of bgen,

al kyl , substlt al kyl, aryl, sub ed aryl
heteroaryl and subs ted teﬁ aryI Aw'
sel ected from the gro b—ion5|s g of aryl,
substituted aryl, hetero nd Jsubsti t ut ed

het er oar yl wherei n each of substituted aryl

het eroaryl and sueii}{utid hetffq aryl is optionaliy
coval ently bound t
—LI}N~<O_\ '
o]
f_[_/T I\—%_“
0
n v
JJJJ

™
n \_O>7NH

P

7727 =
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the pol ynmer noiety wherein the polyner noiety
optionally conprises a |inker which covalently Iinks

wo bwepalogarer noiety to Ar'; Are is selected fream/usmos/024369
group consisting of aryl, substituted aryl,

heteroaryl, substituted heteroaryl, alkyl,
substituted al kyl, alkylanino ~and substituted

al kyl am no, wher ei n Ag% y coval ently bound
to the polyner noiet he pol yner nvoiety
optionally conprises a |.nW@r whi ch covalently |inks
tRGitB kY i Bofh6y gbrom the

group conS|s lng y ) -S2 and
Vi @ dy RS ch i s optlonally
COV&lI Qﬁbjpﬁaéeoum%ttm ESI% ar@ﬁﬂc)dﬁﬁéd Pk %Xmé!@ﬁeﬁlp%te LuﬁBer the

each case, .the noi ety optiona
| PiReine RAfEeNS: B‘géﬁ%ﬂq(’y‘"‘r"?'HRé’SﬁaHE“f&SK%PrﬁéM HABPB {190 MM NeCl,
WRVECES),, lﬁnma\hfn;m d. 3% msia el 09 (gRHP mp(mérﬁtédagcoﬁfpound ata

hydr ogen an is selected from
RSB el T bl aeiroar b tien o RS are
gherupashed twict withgasedy buffer st thcubdifed with®s 8 Fab' Ranti Igs IgG (Fc)-PE

h Qup. NSl St f dr ogen .and
It RE BBa T B200h 2t PR Py AR R AN o gone
V\ﬁels ae trentvesdhéd ometand repsgapendains i360 phapldéssay baffa lf@RACS
iety which optionally conprises a
%gmgﬂ3 &thﬁgg% gﬁerein R2 and R3 are independently
selected fromthe group consisting of hydrogen,
akitialenBUBSId ddmRAticH Askby (@Pdowipere R2 and R3,

together wth the nitrogén atom bound thereto, forma
Seyclic ring or a substituted heterocyclic ring
wher eilmegriaabcepioraheyiate el bdidsionttedugh kwumvhlemameewdni With

Qﬁ]gr %&é@ﬁ’&'llb%cﬁd nﬁ&lSle%&X@n' f ea%rQ%EHP@ a%eo&él f&\éﬁl%ﬁgp Vu%ple
dlemm@e@les vvﬂihrmle@radhemme§ubmratm tTegemula;qtmel phvsmlmlcamnteractlon

2n a ngh@ safkitival (ﬁ&ﬁﬁta%%Ea 8 leltlvé-Iel‘Ptrllggnd ;ﬁBlS’e WQ de@el%&utﬁat
ere

%}fﬂdﬁ 8 ﬂ%qwllcﬁnystﬁ B4 fqt%%'f' af ”Eri'frfa%?rgféyﬁtﬁhaﬂfé?% Jhg BE?QF cenpisigef a
fsetaér maleglle Sigamr f& averfiegriag compEUNEIo RO (Stiutfird show below),

Q:ioﬁj[lgaqg@t%’a Mﬁ%@%é‘casrﬁer%oﬁgcme iPh 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.

o

NH

O N
o ™
NE W Ao
< H

S 0

200.

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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heteroary optionally further conprises a coval ent bond
to a polyner noiety which optionally conprises a
wo 20ok®e100546 i s a coval ent bond to a pol ymer noPEL/YS2005/024369
whi ch optionally conprises a linker, or R6 is -H,
al kyl, substituted alkyl, or -CH2ZC(O Rt 7, wherein R 7
is - OH -OR18, or -NHR18, wherein R18 is alkyl,

supsti tuted alk ar substi t ut aryl, |
i haarSEossBr dunlt ¥ m rRipe pes s Clbstocimigphsyperge
hpdroa) yvr &blad asdlar excess 58 ﬁmnlntstaavblyﬂiecfbryﬁmkmhlmtes at room

H%%%&E{L]lree%tﬁ rs‘(m?% t'llﬂetrga%t w%{?ﬁ% H&én%h%(d Yveas %ﬂﬁ“el %PtaTing

pr OVI one
resifer ENG-CF at pi 724 iﬁ?SZ%n”tﬂtb'tPél B produrt we dislyeedyiapifer24 hours

'EQ'aﬁb\EM 003 voMYh%@ Pé'SSat 3 @e reésr@ﬂ 1mNIﬁVIW’&tofﬁﬁ1§n6Fané &@settes to

con formul a a nol ecul ar wei ght of
el "et ﬁu“ %ﬂkmgﬁc%@d "Qk'”ﬂ'F?égﬁ'Hnj ugat e accor di ng to
Caim1l, wherein only one of J, R55 and T contains a

s Q.8 pol ymer noiety. 151 WO 2006/0100: 4
3. The conjugate according to
cl ai mJ!UkaW (§Uhllrw TG spbclqRedt!Sellam verre inchkatecbwiiisa EatioB of

a)ahé(ds’teéi%*mpwnhs R ta& %Q&c@%ﬁh@‘?M@Q 8r ﬁﬂ&rﬁ%%’lute& at 1:100
he Cona%? te aCCOr Claim 1, wher ei n IS an

"ﬁ?\?ﬁép ?Q)anftqsét 0 wéﬂppezgureSUnbﬂ.,@d '@89\?\553? then removed
aycevethingsh stefd iaiviich thewb i vadrepelletesl ireanBeédkirag edbletbp Eerrifuge

V%%BO )‘?ﬁ ®t's L T%uteg thgﬁgs&s?)gﬁd’ég% ﬁes%co(‘uﬁ%rg E%%ghﬁp?ogﬁc[%ﬁjﬁbody

er el ach occurrence 1s
onparie tas ddeteoiethl incubatindthg/ceflg witihSpatyF (F0kz agti-mopise IgCGKFc)-

ErycdehihdA BebknidR0dukdrffor 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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or a pharmaceutically acceptable salt thereof. 7. The
conjugate according to Caim1l, wherein A at each
woemani®sce i s i ndependently a conpound of f oPamis2005/024369

[Ib: OW Arz-Y it S22 ONNOHIIb HS O or a
pharmaceutically acceptable salt thereof. 8. The
conjugate according to Caim1l, wherein A at each

| ndependently a conmpound of Ilc: 152 WD
%Bgiﬁgﬁlf@' BETI US20115/ 024369 O W Art Ar 2- y ~SQz
IO CNNOHIlc HO (RN or a pharmaceutically
dic cepthadonipgaialof thelimmelafl: 9. The conj ugate according to
Caim1l, wherein A at eaeh~Qccurrence is
i ndependently a conpou Ay a lid: ONRR3 Al X
Ar2-0502 0 NI ~LN O 0O (Rn or a
phar maceuti cal | y acceptabl e jsalt thereof. 10. The
852@]& gﬁt;f)e aa?@e polymgr m0|et§/]op |onaﬂ'y’ co\%]lgrgtﬁ/l a?taéaﬁe%tto S %?arr]]ched-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):

N/\/\N

[

R32 (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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i ndependently a conpound of formula lie: O ~NR2R3
Ar2-O Art ~S02 ONKN CH Ile f~-r HO or a

w@bmsormosuti cal |y acceptabl e salt thereof. 11.pdires2005/024369
conjugate according to Caim1l1, wherein A at each
occurrence is independently a conmpound of formula
[1f: 153 WD 21) 1)611) 11) 054 PCTI U8211115 /112 4 369
00 1 N~ Ar

0 (R5')n syptfh edh cogu'f%ﬁ&aﬁuf’&b ted he er%Aﬁlc"C o ?n } opflorially
t her eof, W'wh‘ﬂ R&ten@ryio\y@p@m MP"'@Wrﬁ!Jbﬁdef@npoalprrbahde

noi ety whi Gl AR, o?@d)'dsaﬁ@l”p“ ses a linker; RS is
sel ect ed f romthe Ig Ey consi sting of al kyl and

substAMdiy é%i hydraden; Randikymdh ar substiepd gy PF‘Bm the group

COﬂSI[ﬁbIgF@p(ﬂ’ffoﬁhMb,(b)SUbSt ituted aryl, heteroaryl and
substi tut ed heteroaryl 12. The conjugate according to
Claim 1, wherein A ath goccurrencels

i ndependently a conpound| OcmArS02 OR4 N OHN

H Hg s

(‘xf"-l

R (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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O (RI'), or a pharmaceutically acceptable salt

thereof. R4 is covalently bound to a polyner noiety
wovkioehioopt i onal |y conprises a linker; R5 is sSEUBUS®05/024369

fromthe group consisting of alkyl and substituted

alkyl; and Ara is selected fromthe group consisting

of aryl, substituted aryl, heteroaryl and substituted

et el i kbieoBiof didadlh a&g%gng;c&%%%liﬁt% ofld toln Rlyyder

13. T conj e ac
each occur mentyefvhl@ oplwllmm@eqamkﬂwu Nﬂéﬁt‘i wjgzqnmfi gnd

/112 4 3 6R9arel.rnfés&%9 Shted f@ﬁfﬁ@@fb@p%nsﬁéﬁﬁ@yh@dbbgn

bel %Igeh
phar maceut ARG Geet Fbme WOt R e eoPe bR Fasser

I S coval enatbiy Hoanhtheteto, forpal I')GIMOCyD’il:I r&‘@)ormﬁsubﬂmtuted

optional 'y, Gonpf \(,Sﬁr% eréthg ofa s st fe ﬁ&érg clic
f* Rk

fromthe group ‘consi s
het er oaryl anmstﬁuibéhetﬁmmﬂc ﬁé’lp r@éx WValemﬂN bovn@to a POlymef

conj ugat e ﬁsﬁﬁffﬂndh%ﬁr%r thﬁin&]ykorﬁbh@és%l IMkéy, at each
occurrence is Qn ePen ent a conpound of formula

I1i: @ 1sapinteged °Rs 1 0HS o ONR55 {]' NH X- O
(R n hllsi an integer equal to 0, 1 or 2; and

b) a group of formula (d)

%H/NTN\RB
© (d)

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 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.
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or a pharmaceutically acceptable salt thereof. 15. The
conjugate according to Caim114 wherein mis 1, Xis S,
wapeRaimseach occurrrence i s independently sePEDUSIHNS/024369
from hydroxyl, al kyloxy, alkyl, or a covalent bond to
the polynmer noiety. 16. The conjugate according to
claim15 wherein nis 2, and Rat both occurrences is

thyl. 17. The conjugate accordi ' .
dher olte o8 cR by HPoame L SRSz B Blofeuronce i
Ce{Tp elityl daraifbotroik grduas ke ondhé same deBBOMWO 211116/ 111111154
PCTI US20115/ 024369 R31 NYNNR6 NN I O Hn. R55 N R32
W O IThe cdﬁ%:gﬁte%@drﬁﬁ@%@l‘aﬁrﬂi I\hersit; g @binfg8Bdftirom 2 to
thereof. 18. The conjugate according to Claiml

Pn A at each occurrence is i ndependently a
conpound of formula Ilk below O R31 ONRZR3 N'~ N
BR55 Thé ddnf@aterdcoorting to Gleinal,piteraime iswaniintagerypf from 2 to about
cceptable salt thereof. 19. The conjugate according
to Caim1 wherein A at each occurrence is

I@Zdap%%%eor;\tjulg}é%a g(ﬂorlgﬁog lflcg] %aoﬁgbf re?flilrl] ,gﬁl( é%h%gcl:l?r\rlgnceols R31
milepérmiestlytd @midoyndicifepiuliz salt thereof, wherein R4

is covalently bound to the polynmer noiety which
optionally conprises a |inker.

0]
Sw
Arz—
Art_ Y
% §
.N N OH
(Qm H
0]
(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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20. The conjugate according to claim17 wherein Gis
pyridinyl, R31 is hydrogen or dialkylamno, and R32

wo soosidosnam de, ami de, or urea. 21. The conj UPEE/ES2005/024369
according to Claim1l1, wherein A and B are as shown
bel ow. 156 WD 21)1)611)11) 054 PCTI US20115/ 024369 B
Moieties A Mieties ~N>. -C(O Q CH2CH20O PC(O- 0 'r
N CH COOH N ~rl  0-(CH2CHZO pC(O - / O -
(0) (OCH2CHx) o- O \ | 0 O-(CH2CH20)xC(O) (/ SOx COCH
s H(0)C(OCHzCHp 1 (A -L~Cl12Q)pC(O ~Ni. 00O
-(OC(OCCHzCH2) p O\(GzCF60)pG( W/ sox cOOH N~H CN\>

Ol NI-J 200 aN/Nz_H_

- (O O CH2cHS g LL 0 Sax A N COOH
O ( CHxCHXO) pC( O )S ~(O) C(OCHXCHX) p' O-[ 0
0- ( CH2CHX O) pC( ON ls I

N c
H
R),

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:

0
>\—NR2R3
—0
o)
U\ OH 1d

(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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"-~0H (0)C(OCFzCH)aO (CFPO pGE0) i O-N-\H O/ Sax .L
(O Cloutaup 0 \ (CHKCH2O pC(O NHCOOHH y 0 ON, _,v

WQ@206p10054 / Sax ",k COOH Ii, N -C(O Q CH2CH2 QyE(£)065/024369
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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

Ard N
~s0, 0 R
]
N ‘\‘L OH
o ” IIg
o]
(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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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
independently a compound of formula lli:

Ar AI'Z/N N - RG

soz

(R)n 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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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
=~
R32 i 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 N/w
/g K/

R32 o 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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H O F3C and a pharnmaceutically acceptable salt
thereof. 23. A pharmaceutical conposition conprising a
phar maceutically acceptable carrier and a
gggrapeutlcally ef fective amount of a conjugate

rdlng to daiml1l or mxtures thereof. 24. A
V\‘ﬁg;_ma\ceutical conposition according to cla|n123

n-th phar maceutical ly acceptabl e rr
sui t ablg_f or parenteral adm ni strati on.
phar macleut conposition according to 23
wherein thég¥p2§{naceut|cally accepta arr "er
?

suitabl e for b aneous adn1n|st 163 MD

21)1)611)11)054 P 211115 /1 6 9 26. A
phar maceuti cal conposi 'on a |ng to cl aim 23
wherein the pharnac ut fnc ac eptable carrier is

suitable for adm ni strafol y inhfusion. 27. A
pharnaceutlcal conp s on a ing to claim 23
wherein the

ZZ7 is

.;and

o,

T,
Q
: HN—\{:\?.

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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pharmaceutically acceptable carrier is suitable for
adm nistration by injection. 28. A pharnaceutica
W@ o0uposios4 on according to claim23 wherein t hePCT/US2005/024369
pharmaceutically acceptable carrier is suitable for
oral adm nistration. 29. A pharmaceutical conposition
according to claim23 wherein the pharnaceutically
acceptable carrier is suitable for rectal
adm nistration. 30. A pharnaceutical conpositio /\
according to claim23 wherein the pharmaceut RgaR) ys
acceptabl e carrier is suitable for adn1n|strap|on
using a patch. 31. A pharnmaceutical conposi t i¢od
accordi to @V? 23 e e| theo p arlgced#mcally
accept abigncar ‘Vﬁgﬁl on by
i nhal at o 32. A nethod or treatlng a Ulseas state
caused é%’exacerbated at least in part by alpha 4
|ntegb| Jedi at ed | eukocyte binding in a patient,
fod conprises adninistering an effective
annuh?vof a conjugate according to Claim1l. 33. The
nmet hod of claim 32 wherein the a4-binding interaction
that is inhibited is with VCAM1. 34. The net d\ﬁﬁ
claim 32 rein the a4 binding interaction tﬁh gg%
|nh|b|ted FS. with fibronectin., 35. The net of OWQD
E .}ﬁ tthe a4 binding inter cm =t hat is
|nh ediis wtoMadCAM 36. The d attording to
@2 wher ei n saingydi sease st akg”i's ‘an aut oi nmmune
dlsease state. 37. Phe hod cl®i m 36 wherein
treatment by the conjug crﬁ}n11 al l eviates the
i nfl ammati on and subseq ue damage caused by an
Hzi

O,

aut oi mune reaction, 38 The e ho% of claim 32
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i nflammat ory di sease condition selected fromthe group
consisting of erythema nodosum allergic

W@opamos4 vitis, optic neuritis, uveitis, all epQi/us2005/024369
rhinitis, ankylosing spondylitis, psoriatic
arthritis, vasculitis, Reiter's syndrone, systemc
| upus erythemat osus, progressive system c sclerosis,
pol ynmyositis, dermatonyositis, \Wgner's

gr aphopat osi titis, sarcoidosis, ;}
Iy 'Q?Qpe 8t oral arteritis, perlc%RoVFm
ggngQ§ ve heart fallure er?0$

nmyocar eNtw
nodose&ibywe sen3|ﬂ}%lty syndr ones, he g
hyper eosi nophi | i ¢ Syndgones, Churf%é? Nadss syndrone

chronic obstructive p
hypersensitivity pneu
hepatitis, i ntergtltl
endocrine failurey

ni coactive
aut oi rmune
ma bi l{i\agly cirrhosis,

aut0|nnune aplagTNc anem chrofm ersi stg nt
tjtis oiditis, ADS d%ﬁgntl Ses,
QD@EY |sease denentia at hero o | Munnr

oAnd transpl ant rejection. %‘ henﬁﬁ!f@
of @ |H1 2 wherein the disease stat® is Sjogren'

dlse se. 45. The nethod of claim 32 wherein the ]

di sease state |s/ ohn's di sease, 46. The met hod of

clai m 32, whereMp_the disease state is inflammatory

bowel di seaseg, \%N The thod of claim 32, wherein

thé\ dpsease te c rative colitis. 48. T

JE;Adﬂ gi on the conjugate fs fan §§31
to

and aN\a4R? Dthbl rnaceutm a jp
conpasilt i Bn ‘onpr|3|ng a c nJ aEF a tch$

1in onmbi nati o wht h ja |b t 165 VW?

2006/010054 PCT/ t hod for
J abpha 4 integrin-ne ted | eukocyt e

r t|ng a di se ate cdused or efager bated at
qg:ﬁ\ art[lB,'Ié“él

ﬁ‘ %ient,mhich met hod cohprises
co- adgi “ n of an effective amount of a
conjuga%e accdrding to Claiml and an effective
anmount of an a4(7 inhibitor. 166 '
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and a pharmaceutically acceptable salt thereof.

ZT
%o

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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