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MULTI VALENT VLA-4 ANTAGONI STS COMPRI SI NG POLYMER

MO ETI ES CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s
wappbioowrs on clainms priority fromU S, Provi si BOEIDS2005/024489

Application Serial No. 60/586,975 filed July 8, 2004,

which is incorporated herein by reference inits

T i L AR R PR R

| eukocyt e adhesi on nedi ated at |east in part by VLA-4
ﬂma.ylﬁiEJMhl s invention are characterized as

contai ning nore than one VLA-4 inhibiting conmpound

c oVidlegprebgntahventimdrelates td semiconaactdrldevipelsy inepartisulah, those

as pol yethylene glycol. State of the Art The physi cal

thatiiR€IBEARIJHR g@ie HildicaRd Wndtgludene eléstrolesh each ot her
and other cells of the body plays an inportant role in

t
BA éﬁ@N% ?Nq‘ﬁl'rfela—i\‘zj}g]mégy Eigggyseéprlnger

T. 6, 301 4
oS icsebes Eonisiels Wil Yon BT bR aibliites magg rom siicon
nol ecul es collectively referred to as cell adhesi on

dioxide may @9erienes &naarRiNAbIe drle iRakage RERNtHeERrMINg the gate
sub-divided into different groups on the basis of

dielet¢tsic framn cadainrhigh-®riielestric matefriatsd instea ofisiliecn digxide, can
which is believed to play a inportant role in

reducgatetieakagemBecause] howelvansaich raydiekestrisay rict beheompatible
integrin famly. This famly of cell surface

WithIpOIGSIRESH, rﬂ§¥ BadesirabR ©Alsd Bt Qv BRtrodes ik@8vices that
heterodi mer structure. The parti cul ar integrin

incl&%@ﬂfﬁﬂﬁp\/\ﬂ diBfeRirRRt @ﬁ%h%étﬁyﬂv er e&?fl@'lc%ﬁ 56\12?3 eV

can alr W

mayp 5 Usa £0 Ik g el S Rlekyoass B NCH rhkelkBist 10095 apetals,

exanple ly nﬁhoc tes nonocytes and eosi nophil s )
hom@vehdngh beithernallysunstable aékrypgfaé@r&stabﬁvam gapsinghem
circulating neutrophils. VLA-4 (Very Late Antigen -4,
to react @dverfsely withthigrek gatddieleatecs.i n and as CD49d/ CD29),
first identified by Hemler and Takada 1 is a nenber of

t h\dedrdinglgdthiere fsoakerd dbr & sbmiconduet? devivedivith 9. high-k gate
VLA-4 consists of an a4 chain and a bl chain. There

dlelgétﬁcaén& 8AN O'Sqﬁle't)a"l \ga'Pé eRictBae vAtlH a WI(&JHGU&‘F Sem 3eV

chai n an each ng a distinct a chain. hese

r. t he
that)s Mo g RBIR 28 be%b 5B tekem Rt %@@%ﬁes&%n%
nd col | agen. VLA-4, for exanpl e, binds to
Se“’f'?%?‘ﬁ’r?é@tc? &Y'C8/LA- 4 al so binds non-nmatrix nol ecul es
that are ex ressed b endot helial and ot her cells.
IZFDRS QN THE DRAWINGS an adhesi on nol ecul e
cal | ed Vascul ar Cell AdheS| on Mol ecule-1 (or VCAM 1)
whiFidures 1arHqepresent ampssegelians df sinuctansst that mely eefdrened
at sites of inflammtion [Gsborne, L. Cell, 62, 3
whenl&ftBjing onCé‘sh/bhbdﬁ.menp@fémémaeerﬁ@htegatéené\hblfthwma? e

expressed receptor that is believed to be responsible

use&% rﬁél@‘tfhb infigoh 8Pdé fh% ;Sr‘éﬁeﬁﬁﬂt/é qri}€r vous

em (CNS). a4bl eensovvnto Ind to at

[ H%ﬁﬁrgé%ﬁo%t ﬁ?hé#b ég{;\ﬁe%aaoé négfﬂﬁ%ﬁcf 1 t&é ﬁ'{)osn ﬁ&mg&le

189, 177, (1995)]. Distinct epitopes of VLA-4 are
responsible for the fibronectin and VCAM 1 bi ndi ng
activities and each has been denonstrated to be

i ndependent |y inhibited.2 Bdsed on data obtained with
nmonocl onal antibodies in animal nodels it is believed
that the interaction between ad4bland |igands on ot her
cells and the extracellular matrix plays an inportant
role in |l eukocyte mgration and activation [Yednock,
T A et aI hbture, 356, 63, (1992). The integrin
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Bis aadi-valent, tri-valent, tetra-valent or higher

val ency bi o-conpatible polyner noiety or optionally
worpie/oidsa one bi oconpati bl e pol ynmers coval entPgT/psiongck4489

by a functional group |inkage or by a branched-arm hub

nmol ecul e or both to forma di valent, tri-val ent

|ndependentl a conpound of for nul a Ua Ha wherein Ris
sePe%Q"@'@Of‘%‘ﬁPf Aevige bugesaitheds t 117 SeMIGORBIFAPIARVI%ond
to the polyner noiety, am no, substituted am no, alkyl
comgides algate wislectrialangl a m«a&alegate elegtrodeithat cqmblsises amed
am no, al kyl and substituted alkyl is optionally
aluminidd. entthi felBwidg destristion ayrtrnbermofedetaivdharecset forth to provide
each case, the polyner noiety optionally conprises a

a thbll' @gruﬁ’&@rﬁﬁpgfggaoﬁﬁé Ioyeddnt ifvenien P o \Mmfb"e ﬁiﬁbeﬁbm to'thése

| ected t he group conS|st|ng of aryl,

sknll%H%{Hééﬁ%\%\{ér’ thtéﬂ ﬁﬁ%ﬁ iory omyslﬁé)fﬁdcttl%ﬁ% many, ways other

et eroaryl I s°selecté group consi

yl, substitu dar het er nd _spbsti t ut
thary hogp Py hh deaToed reo g Fen s s atiTaRed By e
het er oar yI and substituted heteroaryl is optionally
speeific detaiis|disglesathibelewt he pol ymer noi ety wherein the
pol ymer noiety optionally conprises a |inker which
c o Criecembydimeritof the preseptriventior compoises 2; highiksgate
selected fromthe group consisting of -NRL- , -O,
dielectric upSRwhictPigfonmed Pt NMTS kmta%éldedtmﬂelﬁuﬁcombases an

is selected fromthe group consisting of hydrogen

R1
alurﬁ%ﬁbeal '§I¥é hllglﬂ -k Qg%l@@cﬁﬂ; ma9Eo |s‘é ﬁluﬁ?B)?lHét ha@ith

erein RL is”se fromthe group

siicpReY L%ﬁ%%@%fﬂyﬁﬂﬁe"?%#ﬁﬁﬁ%@ﬁ% w%a%&sef iEaitn PO,

nmoi ety _whi ch opt,ional ises a linker an
Zirc QUL QR ORAS, HEn A0t HECRIE 508 hartira ToPim Hanium
group consi sting of hydrogen, alkyl, substituted
oxide, kariumtitaniurepsideostseniiurs fitaniuatdxide, witrinm exidai aluageym
atom bound thereto, forma heterocyclic ring or a
oxidey lesd scanelilirh ¢amtahry okide, anddeadheineinictate. Fartidutanly preferred
substituted al ky], heterocyclic and substituted

are hsfrﬁuﬁqme ZircsniRRt bsida! Ayd aRMEhamt éma@ownﬁough talfew
pol ymer nolety optlonallythrough a |linker 7 1s an

exambﬁ%O %II!]sdfh%h |1Yét():eu I cacf ry a%lzdeh % g[ﬁq‘gﬁ?g?aﬁhe&ﬁb are
ol R IR P o LB e s o

noi ety; B. when Ris covalently bound to the pol yner
redlﬂﬁﬂ@z@? leakag®.one and X is not -O, -S, -SO, or

-SQ2-; C. when Xis -0 or -NRL- , t hen mistyvo;, and

D. TheclgminidedremarhichthaINMOS metel gaterslectzods ismage is an
- of no nore than 60, 000. Preferred conjugates of
ordéredrinteamktalliccalloye THeatonit atangehrent of betoan allby differs from

wherein each A is independently a conmpound of formula

the ’é*bnbi@'é?ﬂﬁng@ﬁ%mbéh%rmdnél etdl B9t Utlike BohSeritfonal
defined above; Arl is selected fromthe group

B 13 a5y R
fomﬁﬁaét?‘Hﬁ%&'%e‘ﬂ%gg?@ab{#e% FruBlnfpiped i e oift

substituted ar heteroa and sybst.i tuted
ordefing-tempsyature. X{)b*e%ﬁamper tpa%hf@n {ORRI AWM 3BYS rer
noi ety wherein thepolyner nmdiety optionally conprises
a linker which covalently links the polyner noiety to
Ar2; Y is selected fromthe group consisting of -O
and -NRL- wherein RL is selected fromthe group
consi sting of hydrogen and al kyl; Wis selected from
t he gr oup conS|st|ng of a covalent bond to a polyner

e o o o
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4-ni trophenyl, 4-am nophenyl, 4-(CH3C(O) NH ) phenyl,
4- ( phenyl NHC( O NH ) phenyl , 4-am di nophenyl

wda20meislan di nophenyl, 4-[ CH3SC(=NH) -] phenyl , PCT/US2005/024489
4-chloro-3-[H 2NS( O 2-] phenyl, 1-naphthyl, 2-naphthyl,
pyri di n- 2- yI pyridin-3- yI pyridin 4-yl,

yrimdin ui no Iuoroace [):-1

alumlgldesmtéﬁhawm'%ngea SR, Sta*yl'&/ and iESEgCe to'hibh

5-chloro-2-thienyl, 2,5-dichloro-4-thienyl,
tempernatureedefgimatiatazol - 4-yl , 1-L/ - met hyl pyrazol - 3-yI

1-L/-nmethyl pyrazol -4-yl, 1-L/-butyl pyrazol -4-yl,

1- Invprefengd eﬁabmiirhghts’iefdhé seopgorductorddepice of the present

/ V- met hyl - S- net hyl - S-chl oropyrazo -yl, 2-thiazolyl and
mve'ﬁtlﬂﬁtthlé'aﬂmurﬁdéhbb'tﬁ’éib@m@bsmoWMﬂ,ﬁhaﬁrﬂbh)M is\é erandition

of the fornul ae Ha, Hd, and He, and Arl is
B
venfiP8PSRIE 'naagmtt%tngtaﬁ%ﬁtq&maﬁ%%mdesewgeug .

fromthe group consistin coval ent _bond
withhakeompas i . forcaamels. BesecHEonLE, tuaaatenmt@ta'um
where R9 is selected fromthe group consisting o
hafriiymr tigeiuranancbther trarpition metalethed yralemqmaoqglt&mwﬂh the
consi sting of hydrogen and nethyl; R8 is selected from
desirée warkfupcternand tthe‘rmab%tabﬁllﬂ,vwh’embembﬁwécbw@h atureinutthahhe
about 300 and (L)-B-(A)g-1 , wherein A is represented
alurRiid cRidetiGh The %mi@nﬁﬁb@r‘%‘ﬂtH@p@@@h?mvbntlén fdy also iritlude

group of froml to 40 atons and wis zero or one: and

mulgglet%ha?%glo'?tt rﬂ?{%ﬁs ﬁaetlfagé’ Bhﬁﬁ& Wlthﬁﬁg suPenaie ¢ \rﬁ%ﬁlﬁl Hridcture with

ornmu not bou

ol yner iet sypstit f th
an 1gmi 2lanes & as Sy R RGLARS Al ﬁt?ﬁh%@%@%statwetf
preferably selected fromthe group conS|st|ng of
Smailz@tarﬂ't'ﬁ%)f boHIN@MAANASIHM. pi per i di nyl , pi per azi nyl ,
nmor phol i no, thionorpholinyl, pyrrolldlnyl
4- Nydemugeq to trmiamNMOS-oetab gatetledtrage, such aluminides
fluoropyrrolidinyl, 4,4-difluoropyrrolidinyl,

preférdBiy h@O@Itmxfl@bmpoértmhM,@Ipmmwmnod isdetween4- and 4 and y is
[CH3S(O 20 ] pyrrolidinyl, 3-phenyl pyrrolidinyl,

beh@eéﬁ‘ﬂ ALY b@)‘tfdu%r!f;br@%rre&al@?ﬁlﬁi@% F6OMaRingyNMOS metal gate
hoxypyrrol i di met hyl pyrrolidinyl,

elecé qalzfea(tﬁéyﬁé ??AF‘%R% % \&H’B%Q AP ITRAT FAIDYTIALL, and TisAl.

hi’azo

Thegegu%pgﬁl}qgﬂ ' d'tﬂékéoyo)q’a rg%t(\ave a workfunction that is less

1, 1- di oxot hi onor pholinyl. Preferably, when Ais V1
than 4rhel aendghal isipraferablibbetwesaraba &%erM%Ph% eV, and
bound to the polymer noiety, then preferably the
moreyireférablyriietiveenfabbbt4 0oeVahd :about ¢2 @¢CHR70) pR8
wherein mis an integer equal to zero, one or two;, Z
i s TIR) Zahnside Pomtwisich tiee NMO8Ihetal ggteoélestrode i fantned,
bond, a linking group of from1 to 40 atonms, -O,
shouldie thick eH&?@rﬁto@né&e%ﬁé@éﬁﬁﬂaﬁéﬁﬁdrﬁ%cﬁé@ #Awill not

consisting o ydrogen and al kyl, R7 is selected from

SRRl D5 A Bty e
e TRl e S P

formul ae Ha t hrough Hh above. When A is of the fornula
Ma, lib, Hc, Hd, lie and when Ar2 is not bound to a
pol ymer noiety, then prefer@ly Ar2 is selected from
the group consisting of phenyl, substituted phenyl,
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, and
4-pyridin-2-onyl. Wen Ais of the fornmula Ha, |ib,

Hc, Hd, He and when Ar2 is bound to a pol yner nviety,
then Ar2 is preferably represented by the fornula -

res A A " NN IS =~ s o o r
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substituted heterocyclic are as defined herein.
"Acyl oxy" refers to the groups alkyl-C(O O,
weawshidwes ed al kyl -C(O) O, al kenyl -C(O) O, subetT/Us1088024489
al kenyl -C(O) O, alkynyl-C(O O, substituted
al kynyl -C(O O, aryl-C(O O, substituted aryl-C(O O,

oL AT G HRE Sl 50 BEGRAAEIHE Sran s

het er ocycl i c- O, .and substityte o
metﬁl&q@e@dgﬁé[qd@.é%%r@bfy\,!ﬁél?%rmﬁmwsk"#? agf}QQt@t uted al kyl,

al kenyl, substituted al kenyl, alkynyl, substituted

al Kyimsn thecsermisahdyctor ofithe: pregeridnegatianisia/ CMQ@device, it may

substituted aryl, heteroaryl, substituted heteroaryl,
inclidg & PMOS! meta gdtes alestrotet which eloes o cbmpriseaaraaluminide, in

defined herein. "Alkenyl" refers to al kenyl groups

additidKitddné NMIOB rhétdd gafy E1eBtréde,whisR dork omipideyar?alupnidide.
carbon atons and having at |least 1 and preferably from

[ ' ; ; ;
Such A PMDS | ghteIcRils iy Befofingtn SHiGh-RLAAieRichic
like. "Substituted alkenyl" refers to | . S
andigy RmPRSR PP DE Sl SPED gs ol eniih RRlAE, AU cgbat,

_ substituents, selected fromthe group, consisting of
nickgl, jo5;a,condustye matalodde.d g, rlaf@ﬁnﬁl |dgri MEOURA g%w
am no, substituted am no, am noacyl,aryl, substituted
examplas, ofamegtais that snaysbe uged do farm prtype meialdayersiasgaiescribed
hydroxyl, nitro, carboxyl, carboxyl esters,
here,ystichaayers maybe mads frdmeyahy atherl matesiaks. oar yl |
substituted heteroaryl, heterocyclic, and substituted

heygr&sused fo #irfha PMOBI AYiaP Gatd @lbchdde, BIhPMHpe metals

substitution 1s not attached™to a vinyl (unsat'urated)

BB S B ot Ted B P BRUBBORY 76

The R rafprafi prprecth et Frdiironts Sof bRyt doasiconts

_refers to al kynyl groups havi ngt; froml to 3
thick, ans areaares preéﬁr@bgf laetwesn) gbout 190 angskiems apghalout 300
sel ected fromthe group consisting of al koxy,
angstrostsithicke dike thexalyminiges farapaking the NMOSaregtal gatenelectrode,
substituted am no, am noacyl, aryl, substituted aryl,

the ﬁrtyb@metal%umai tbuhskk tHe/PMQS nistangate e ciarie should be
ydroxyl, nitro, carboxyl, carboxyl esters,

theﬁﬂéﬂlé/%ﬁlwaé 49gbstituted cycl oal kyl, heteroaryl,
su

tituted heteroaryl, heterocyclic, and substituted

he Li g " A DQ; = .
OB gt e R GELE helfhd e irtied, werparming outan
refers tp th roup, -NR R e R and R' are
emiciasBhatATacETERt GalerPeonHpsymaubeed & Fake e
hydrogen, al kyl, substituted al kyl, alkenyl,
semicducterdayicd eithel presentypventiony Figureut ERIEREMESIAN
aryl, substituted aryl, cycloal kyl, substituted
interpediate &tylictulethat omyyibe farotest when etbking arCMOB device. That
het erocyclic, substituted heterocyclic and where R

strusfifle fcl@des firgt pad 10t iRt Ssdond gdit 1 02 ofsubstests toouridolation
thereto to forma heterocyclic or substituted

het ' i '
reglﬁgtﬁﬁy rét%sgf\ﬁt;ﬁr?r%ﬁ Q’IJ’ gr@ﬁssé&ﬁid part 404, Ews@b@ly}@/lﬁ’i

ogen. drogen and R' is al kyl,

104583 b i8R P B, L BERTBORAL SR 4y g formec
on cﬁé@éfr#lé&é&rﬂ] @;{n ke&:%&gé_?uﬁgﬁ%ﬁi szeﬁslp{r g %tréigebdy Sifewall spacers

monosubstituted amino, it i¢ neant that either R or
R' is hydrogen but not both. Wen referring to a

di substituted amno, it is neant that neither R or R
is hydrogen. "Nitro" refers to the group -NO 2. "Aryl"
or "Ar" refers to a nonoval ent aromati c carbocyclic
group of from6 to 14 carbon atons having a single

Ebn Jayer
t he
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i nking the polyner group to the linker. It is

under st ood, of course, that if the appropriate
weubshidgseent s are found on the non-pol yner subetT/Us20e8024489

conmpound of Formula Il then the optional |inker may

not be needed as there car) be direct |inkage of the

on B B g R 08 PSRl rcer

onpl enentary reactive groups and t resultl ng bonds
110700k biielectde iayﬁrﬂﬂarsspaat%éayerﬁﬁ 43ndotQf- nar y
skill in the art can select the appropriate solvents
an@ubetiatei t00 o@ydiarprige any efatesial thalgnay isenieage s .foundation
Table | Representative Conpl enentary Bi ndi ng

upoRiveHitts hrseesichtidiictor ¢slicé negrise buitt! Usisatidry vegionfl03 may

exanple, the followng -0, -NR3- , -NR3C(O O,
com INBn%’@mdé'F@'thﬁ)br mat&(a@ WAt Inay separate the transistor's
© p%% NR3-, - al ky ene-NR 3C(O O, Xa ‘?(y | ene- NR

R A e A
or o&i@fg rgggayg%%o %}q%}\sj.ﬂggg tgﬁesR%Cfr@ieaNlFr{swﬁclgﬁérl gtﬂ?s'tanéeosc( |9)this

-NR3C( O) - al ene-, -C(O NRS al kyl ene-, -aI kyl ene- NR
em@gimopd, 4 im;nciwdlcon Iay¢<ry b)m@ndla@ypaﬁmysmcon
-al kyl ene- OC( O) NR 3- al kyl ene- - aI kyl ene- NR
layes-186ky deped p-typky IFénsé amd asblzgmd;pelysilicon layers 104 and 106 may
-al kyl epe- NR3C( O) - al kyl ene-, -C(O N R3-al kyl ene-,
be bé‘tl%% @boutl 69 bademout 2 OdﬁFﬁgs@bN@mmahdrmeferably are
OC(O NR3-al kyl eneoxy, -NR3-al kyl eneoxy-,

behﬁ%&?k@uﬁftﬁp enggggﬁ% )ingbgﬁg%@@WSpacers 108, 109, 110, and
SRR AT, T i 204

st | t ut ryl, cycloalkyl, substitut ed
S"'CQQGKB@%? &ﬁ? substituted heteroaryl,

het erocyclic and subst ituted heterocyclic, and D and E
ar €dnvestienal @rocessseEps: materialmandeqyimentaayibe useg to
of a bond, -0-, CO -NR3-, -NR3C(O O, -OC(ONR 3-,
genefﬂft@@@@}igureﬁ( él}uﬁﬁre,,aswiﬂlmp@aﬂ@ﬁt to, those lskilledén MR art. As
3C(O O, -alkylene-N R3C(O NR3- , -al kylene-0OC(O NR3-
shown; éié@dtﬁ@%@ﬁ% may Bé %llﬁﬁéﬁ Back, €ad K yiae eohrertiehd) -
al kyl ene- -N O) Cal kyl ene-,

e T
oo AN A ST s

-NR3C( O) - al k eneo Ie eox
inclugg Q’%@Z{ga% wrggzé)g@aagﬁg%))@ﬁgr e j /er, source and
R3- al kyl ene-, - al kyl ene-N R3C(O O al k | ene-,
drainaegipnsnand\ane of D) oRDULTek Jayans) that may;beef@@rr@d(t@ng
NR3- al kyl ene-, -al kyl ene-NR 3-al kyl ene-,
conaérktjdrwhpr@esbbg,l ene-, -al kylene-N R3C( O) - al kyl ene-,
and - C(O NR3-al kyl ene-, where R3 is as defined above.

Pr /R S8uRMHPHRIDFBES Bt fofeaheiy torVgmisnknshude
Cl- C15 al kyl ene groups, nore preferably CC 6 al kyl ene

mp%rn?#er ] e@%nﬁ@ﬁl rBEEd RS2 R a F)F&? ncfﬂdﬂgwt@ Rornd 50(%?? ‘mask on

et er cyc I'cgrou pI peraziny

eridi nyl,.,.ho r ridi

polfByRRBIAYAH 04 SHHE POR < AL A aror] FOB BB A 'iﬁ'%“@sk ~to

groups are, - -0 1-15 . The term al k
profbe (Bbars, 104 aneERrMICHINE Litce 280 AU TEOIRATE OVERY with a

oxyal kyl enes are referred t& as pol yoxyal kyl enes,

pol yal kyl ene oxi des or pol yal kyl enegl ycol s,

non-limting exanples of which include PEG poly

propyl ene glycol, polybutylene glycol,

pol yi sopropyl ene glycol, and the Iike. Such pol yners

are optlonally nono- capped mnth a substltuent

o o o o o L T Y 1
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For illustrative purposes, conpounds having a

conpl enentary functional group (-OH) on the Ar2 noiety
W@ 20060196ty r 0si ne) are recited bel ow as a suit abd'BUS2005/024489

starting point for addition of a polyner noiety to the

nol ecul e either directly or through a linker. Such

unds,. ca ared .b i rst up
sicfigy BuR\R NP EAsKEnaL pormpHSe lleht ifaEDSsh al elch sio taver
sulfonyl chlorlde as |IIustrated in Schene 1 below H
mayicamprisg: siligen, Bnpride (&9..Aliconydioxide gq hamipe diexide).idfé
above. Specifically, in Schene 1 above, heterocyclic
carbadé (mgaailigpn tarbhidegonbi ned with a stoichionetric
equi val ent or excess amount (preferably from about 1.
1 sSuchkeuétch stspliayat and silicoh nitrige hard ovask may beeolidhed from
in a suitable inert diluent such as dichl oronet hane

the &iMadd6r lby&% 108584 4bb¥whéneré|€aﬁ&u r'132q§"p614§ﬁ&9| s those

a tenperature ranging from about C to about 400C

LSS Bl S M

reaction i conduct t rese sui t.abl e

reprgSeRtorPeuiE GG aa hard HaR: %Cﬁ&f%%yrhéﬂh'ch nay have
reaction. Suitable bases i ncl ude, of exagP

beep @reyviausly daimedon dapers 194 taﬂdetQ@Mﬁﬁtr@ady been removed from
di i sopropyl et hyl am ne, N nethyl-norpholine and the

the butface of thesedayers! YWhermmnriowiantatio prodesses ackiused to form
under Schotten-Baumann-type conditions using an

the seurReW®Edsd fe (?ﬁ@tsmams 904 fands1 68 mageodepehtthiecsanoed time
sodlunthydrOX| an agueous phosphate sol ution

the Qb‘u grae@ %@I rgsar%rt \}:ﬂé}qeal ke. The resulting

recovered by conventional nethods,

e T BT =

he nex wi t hout purification and
In a; rgefe&tqdoemhpawﬁﬁcyh@t [ayesfs W&n%@ e&DOSé'ﬁ% ft69@a‘ qqjreous
t he above reaction are either known conpounds
solutionpbatenmprisas ketwegs ahaup2leand abﬁuka%rﬁram%mmdydnglde
conventional synthetic procedures. Examnl es nf
by wwlirhelfbrea sofficient tindsatf @suffisient ternpérstwadoiremovadubdtantially
but are not limted to, L-proline,

all cff T 1‘®4fW|ﬂ{dlKYémbvihlg<é BIaRifi c@hﬁaﬁl’rouhvdf seadndlpdlysilicarelayer
fraA7s- 3- phenyl -L-proline, c/s- phenyl L- prol i ne,

106" [§3r| %F)é é@é&emlri{-@%%‘:&eéu@b& Iy sonrc energy ata

- ze |ne car I azo ne- 4-
freq@ieny &t ?Wﬁm%q%ﬂ%ﬁrar*ﬂeabr%zr%%oxﬂ*rc hile S'Ss'pa“"g at
L-thiannrﬁholine-s- carb aC|d | dESIr ‘ e
between abpehtiaRg a@@%&qutts Rs anesxample I B-type pelySiicon

acids, 1, such as the nethyl esters et hyl esters,
layer-10dt iglabeut /350 angstroms thidke it roay basemened PyEXPOsingt at
above reaction with the aryl sul fonyl chloride.
aboGtR5C) femdbduy 30ahinsites tof a solaties tiat apnoprisesabidud 15 percent
carboxylic acid using conventional reagents and

amrﬁ@ﬁﬁi}n‘i ho&oxide 18y vollfRAnEIbniYéd Water, dhiialdppliigbonic energy
hydroxide in an inert diluent such as methanol/water,

d, 3. Simlarl
at abﬁgpgt’r@;) ony?ﬁg%ﬁ'rﬁbgg@(dt e?rgllcgﬁed in thlemabg\r/ey

Qh_are
candlsg rswgagrgif‘ RSB Rl BRI B v
synt etic procedures.  Such, co ds,.are typica
Wheh BiplFac s 0 aEerises isan ogde s b ATy e ferhoyed using an

from conpounds of the fornulfa Ar1SCBH where Arl is as
defi ned above, using phosphorous trichloride and
phosphorous pentachloride. This reaction is generally
conducted by contacting the sulfonic acid with about 2
to 5 nol ar equival ents of phosphorous trichloride and
phosphorous pentachlorlde e|ther neat or |n an |nert

o oy o, Ny
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resul ting conpound require a carboxyl protecting group
to avoi d undesired side reactions. J TFAALEt 3N J HC
wW@2a®6d1963CI 2 1 NaHCO3 Schene 6Specifically, iPCBUR®NE024489
6, conpound 24 is prepared in the manner descri bed
above. N-f-Boc-piperazine, 25, is conventionally
converted. to f-Bogc-N. - i
otch pIOFETR iz FQIPERSE 5 R)AM Sipdds nSuchgn gish pEggass,may
w th an excess of trifluoroacetic anhydride in th ,
comprige &xpesing layer 159 & saliing thatdnclydes ?f)%&'thl/ PﬁFﬁ%‘g HFin
scavenge the acid generated during reaction in a
deiosigedawater s dhedime ayen 186 isesposadshauld he lintiadk asithe etch
this reaction is conducted at a tenperature ranging
prodessforiambving SHHE layerahay blsdremdver parboldielectric llyent 124 With
hours. Upon conpl etion of the reaction, conpound 29

thatGRiRE, if 8CIOYErCEAt NP aRBYMItRIAGL USBH e #embUE llaldrn®s, the
neutralizati on, evapor ation, extraction,

[ [ ; [
devi2s oAty sBuidCHE SRS B QLG B et 60,
t he next ste it rification and/or i,sqlation
secqris, af mpts areiroBl tor BEpLEE St SRR RS P IR ifigure
N-f-Boc-N - trifluoraonethyl-carbonyl piperazine, 29,
1b, raraeval @f diplertric iver dRPiferBs tf@BﬁBﬂﬂ%d’H I Shelectya dasisl 12
HCl bubbl ed through an inert solvent such as nethyl ene
positihhed bebyedh sidewaltispacersntDd ard 10Re under anbi ent
conditions to provide for the hydrochloride salt of
N Affef réovingraiélbyiricaaerm0) inigh-k gatedieBittric3é n8y which, may
this reaction is conducted at a tenperature ranging

conff’ri%@"cﬂéoéftthe HAEriER speeHiedZHive %rfo?rﬁ_@ﬂtwi@riﬁtrbﬁcﬁgqgtoand on

ours. Upon conpletion of the reaction, conmpoun
b enfd I ' j :
subfiffle il F8YS S sBBMETTES ARTLRIPEN o SiEeth8%00 using a
recipitati.on, chronmatqgraph fi.l.tratdqn, and th
confiertorB) ol Tavet naan e iaop epestinf § I afffesiso dnisyen a
t he next step w thout ggéification and/ or isol ation,
progessyametghoxyte Rreeurser (@0 Aeteldl ehlopdayand staam may be fed at
30, to the N-carbanyl chloride derivative, 31.
selectat/fiow irateslihtp a0 CVERsxctdry whioht isdhemioplratied st erseleated
t he manner descri bed above. Upon conpletion of the

tempEffiliieddhd SRISBOKD gehera®abatdnsicames®dottinterface between
conventional methods including neutralization,

subSYAROIGR Ay h‘w@’-‘ﬁ plé HiBRctrRY ?fé.pirﬁﬁgi\fl?‘ eactor should be

C rormto_grap tration, an_d t iie O!‘,
one LA 451, P SRR it o BB e

3J.. and 24 are cqupl ed er nditiops siml to
apPlioDS Bk Bals SERea: DTS IRia e Sg.ngstigms
is orthogonally protected at the am no noiety of the
thiclyi gnst mere prefecalply betwasin akautdhangsdiopisgnd abpet 40 gngstiems
phenyl al ani ne group. Sel ective renoval of the
thick.ri f1 uor onet hyl car bonyl am no protecting group
proceeds under conventional conditions using an

aqueaHowrPintidue 1ef whehamsatomic riyee TR pketdssy uded tdform

conmpound 33. Schene 7 below illustrates nodification
o) o i . i tJ: i i .
itk SRR 110 MRS witob AP 98 o gt Vs

a8l ARSI NGE 14 R NG B Byer
112, P Bt BT OO CaR e FishLbehb o5 en

| engths. (CH 2CH20) 3C( O) NH( €H 2CH20) 1- CH2CH2NH2 Schene
7 where the aggregate of the four r's and s's is an

i nteger preferably fromabout 100 to 1360.
Specifically, conmercially available tetra-pegyl ated
pentaerythritol, conmpound 34, (e.g., a conmpound having
a total nolecul ar weight of approximtely 20 kD and

o - o o, o
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for a heterodivalent structure. Still further,
heterotrival ent, heterotetraval ent and hi gher
whedosnoweos t i val ent structures can be prepared PgT/USBOR024489
ort hogonal protecting groups on one or nore of the
hydroxyl functionalities. In the Schenes above, am ne

noi.eties | ocated on ot her portions,of the | ecul
vacqjatign g Gyl RutREh sismand BetreianS imbyEn{BVeR. v8p8fling

covalently link a polynmer group to the nolecul e. For
upoetheprecessiseddonaeka Bd Afier dielecttin 11l ads Aepesitrd, i may be

amno acid or on Ar2 can be simlarly derivatized to
desipableitd gefmore RAGUE IS fromuthab dieletttc, aandrte oxidize itde gemerate a

be included in these substituents during synthesis and
dielégtric with @anhehily [dezlliged atbtalsoxygeastaickionttyer nati vel y,

am ne precursors can be enployed. For exanple, as

shaWrehibvatihfitRitie8 frons Hightk BBtePdierctid 195 BRAYM increase that
provi des for the corresponding amine. Simlarly,

: t] f i f ,
el S I RBef soR MnK GAiB FHIBETT 1R By BeldkEd to an
rovided in U S  Patent No. 6,4 300, as i am no
aquBit spEdioachat oyt GetveRt Aol and it 3088 poftatRa,
can be incorporated into the heterocyclic amno acid .
pergxide by yelime.y Ina partictiarbepieiered embogimeant, high-k gate dielectric
pol ymer noiety. For exanple, the heterocyclic amno
1154ds edpbsedttd amatjuequs soiutien that @obtsins pbpetr &7 fnE202 by volume
depicted in U S. Patent No. 6,489, 300. Alternatively,

for aspUTEINONRIUte's avaiterape@tare afrabbut REUT 0 DPING! thategsusure step,
oxi di zed to the correspondi ng ketone and then

it még géqésY@bkggéﬁig?%%ew freqlehEPoPAEERMCE0@KHZ, while

I'um cyan e to formthe correspondi ng

. ] ' ' purther, 4-cyanoproline can be
d'ssﬁégé%e%%bg’%%’%@éé%-r a substituted al kyl group of

the forpula - H2 whi can derivat.i zed throu

t hin i WusFafedmpamitniat. Trefipefaliaer aibds fomed el on
_incorporated into the Ar2 functionality. Preferabl g
high-k gaterflietedtiic 31§ to gepewaie the figurenl dsiry@uie- deilie high-k gate

as a nitro or cyano group bound to Ar2. In the schenes
dieled¢tded 15t partrof ficstinoetal lafyet he6 tinestench N 13 vadleppartohthat Jayer

functional group can be reversed such that the

spillsJVeP¥¥ito Gieldeyil RyEH 192 0AB ihdicatedldovEL first nidth GBI $16
of Formula Il (wi thout any polynmer substituents) and

confﬂ?n%eé‘%rﬁluﬁﬁrﬂé!@,t ;Er‘é\‘&g%bﬁgon%ﬁl&h tle Eg@gegiltipmxﬂﬁh%mch S!’\/I is a

such cases, group, pr rably term natin

t he poal ety ca e t . [ SQCY.:
wang{BpgRekTsuft Braloelie RV MG Rl hERTIAREYG: 115
roup to forma carbamate as |1y, ed in Schene 13
ShpventiBRLPRYSI&H JPPr dapogtion PYIE) Blocsss, dRpyEna
5J) ldescribed in U. S. Patent No. 6,489,300, is )
procass: anaddy target (af rouléiplesnttetargete)rmay beapsiteredonto high-k
provi de for the correspondi ng carbamate, 51..
gatdPdielentidll §5. Altematively, aB.dlumimid® mayube fdreveidsusifng a CVD
compound 50 per each isocyanate noiety is enployed.

prodeRRtAEEEMbRIYs ASItIPRSSretBRBrabRVEddifide hatiotthiesge tedhniques
the correspondi ng diacid (not shown). Alternatively,

(which r8 PYD, GV Nyrdigmie Ia&éf‘%‘éﬁ?’@@c{e&ée@%a?%e used to

reacted W th phosgene to pr

st G2 BT 4 I3 o RSB e

car.bamat e. Car boxyl functionality, f exanpl e on the
CWSA@BZW ‘%‘quceasérgﬁ %@n%ﬁ(?é?'i”%@h%%‘iq?e?{%r r espondi ng
am de by reaction with a di 8 or higher- am nopol yner
in the manner described above in Schene 8.
Alteratively, Schenme 14 below illustrates one nethod
for the generation of an anmine functionality fromthe
correspondi ng cyano group on the Arl noiety. tBuOH H
2SO0, MgSO, Schene 14 Specifically, in Schenme 14,

~ a2 2

usi
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deliver the forrmulation in an appropriate manner. For

i nhal ation or insufflation admnistration, it is
woe@beiseesl that the total nol ecul ar wei ght of P&EUS2005/024489
- conugate is between about 10,000 Daltons and 70, 000

Dal t ons, nore preferably between about 20, 000

Dal t gnsand 45, 000 [fons. Po [, ,conj es..
ol BECGTDRRG 2Ny s AL FR Y, LE b ion-k gate
_administered are pol yner. conjugates. Pol r
dielecirg ddac sacondematl fayep ded ds fmachon festiadial lyer 56, Second
nonconj ugated pol ymers, such as inproved solubility
metalddyém124 fills theailemainger ofdrengbHl 13sand ceversidigleetric layer 112,
nol ecul e may be enpl oyed for conjugation with the
as illusatehitsiure tilee Peceinnetat Vayer 11, prefdrablygomprises a material
al so contenpl ated that nore than one pol yner nol ecul e

thatflf_ﬁééy Be e_%%H)aPBﬁ?éheQﬁ aWB'drefeHHﬂ%l SAHENoiIfRHMER the eAfifd @dvice

conj ugat ed conpounds of the present invention may

oA OB 105, S TS5 /Yo
ttanyy e, RS, SEart R, alBiati, lafuBT atlalih Bfepar

to the end use application. As an exanple, it may he .
coppefv aiekel @5 @y athelonetal thatirmay bepolished and thatapy satigfrgtorily
polymer to render it reactive and enable it to
fill treooh Ud3t eVhen a fillomptalcdvers first metal [ayerdi®, ficst engtahlayer 116
various properties or characteristics of the overall
prefeetily Bictdeentabioud R0 afgetofisrnd/abéute3qdoangatromahick, and
contain any functionality, repeating groups, |inkages,

morte ?é@%??(?l{i‘é’ﬂéﬁﬂééﬁeéﬁoﬁt%%ﬁ R'Bhd@ BbEat 200 aR§SFdHE Shick.

acy of the conjugated conmpounds of the

o ET a0 el PSP p ot
conBieg ik P e B b e o A Sy

i ncorporated by reference herein in its entirety. The
thick oAs meentiangdrabayve. first inetal layer tHHpraiateblbhas Rverkiungdon
invention (preferably via a linker noiety) to form
thatds bbtwedrnalisutthaeVaared aboutd.§reM.i cantly cl eavabl e by
human enzynes. Generally, for a bond to be not

" sipgter fdrﬁﬂﬁ? khe fighrearastrécturs) set6nd hiwthl 1agenm2E firSometal
about 20% of the bonds connecting the polymer and the

Iaye‘lrfJ g ﬁ?gélﬁﬂi ;fusd?f-lf ﬁ?ge d?i@%%?ﬁﬁ 115 YRS Férﬁ8¥]éd3fr8m %Jaeﬂg’lelectric layer

are cleaved wthin a 2

11288 e TG R S B B oA o

chr omat aphy (HPLO) . Cenerally, .the conpou of
thosermglarARoNoADQYs AIglestria By et nBhamaIvEb 3 QM Stgp may be

formula Il bound to a polyner. The final anmount is a
used 0 reroeve seornch meddlilayen 1, whdleaksehrequent dey etehetep(and,

whil e m nim zing non-specific nodifications of the
optipmailyyian amiditional wehetchestep} isrepplidd to nemgve fiestirsetal lyer 116

that will maintain optimumactivity, whileat the same .
and gk Qaité dictédific 16 fiorh bbbié dickéctiib fayepraeunds of the

present invention. Preferably, at |east about 50% of

t he ¢l i I, t fii i i

Affer QLOSHE melt%lﬁé*é/r‘ {4, fiFst rﬂ;@taﬁ%@%ﬁ‘é%n@ '%'F'Zﬁ%}e dielectric

present T nvel S ret'al ne d ‘most pre
115308 b8 A8y SBehARE R 5. PR Bl SHEE ey a0p
remé?%%l.g ggq;r(; %Czpwcfbﬁ?}egﬁtlévﬁo %g&(\}/@l@g& S %%O%gtal layer 121 by

pol y(oxy) al kyl ene gl ycol re8idues of such glycols are
advant ageously incorporated in the polyner systens of
interest. Thus, the polyner to which the conpounds of
the present invention are attached nay be a

honopol yner of pol yet hyl ene glycol (PEG or is a

pol yoxyet hyl ated polyol, provided in all cases that

S o, N
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| eukocytes. Exanpl es of such diseases in mamual i an
patients are inflanmtory di seases such as ast hnmma,
w@b@mbeigses ' s di sease, atheroscl erosis, Al DS dereEnUsBNs5/024489
di abetes (including acute juvenile onset diabetes),
i nfl ammat ory bowel disease (including ulcerative
calitis an ohn'.s seas rheumatoid arthri ,
expffaivhd Soluipa ot Ras Detvestt daNbe0 %9@@9&&?@ percent
and ot her cerebral traumas, nephrit
TMAIéthyn\rqlu@e in deianizesbwaterifer a suflisiant ames,at an%tf giemt al
i schem a and acute | eukocyte-nediated lung injury such
temperatret (evini batweesnuatiout$03GwENd akadiq03CHrwhite applying sonic
syndrone. Still other disease conditions which may be
enetdgyeat ed usi ng conjugates of the invention include
erythema nodosum allergic conjunctivitis, optic

Ne W 'rémoV‘ﬁ%'ééc%nd%dl;%"lQ:’oﬁ 15y8r 06, Siel8ttkix IQdrnD7 is

spondylitis, psorlatlc arthritis, vasculitis, Reiter's

remyg@i e%ge ’bf me sérHQ Lb?o@és\étthgmég%%d tB'r 8@159?%@13ctnc layer

SI S; "y nyosi mat o

nuI 0 tos aortjti do
105%%993{@%0 RSTlsT9SEreles anch LB 455die 1g ustrates.
nyocarditis, con stl ve heart failure, polyarteritis
Follﬁwmgstae rﬁypylag ehthat diglegric iayer.dral-k gate ligjgctric 117 is formed
hyper eosi nophi li ¢ syndrones, Churg- Strauss syndrone,
withirhtrencle 10barldlmttb\da'aelgctrimlnw;ﬂ 1@i sHwsgame process steps and
hypersensitivity pneunonitis, chronic active
matBﬁﬁI@tUSIédSto forfth ®ligh-k igatd dieyettiid 1 $5 neayt lbe WEBA ¢o areiohighrlegate
lure, primary biliary cirrhosis, autoi mune
HizC anem a, chronic persistent hepatitis and
d'eléﬁb?a% tis. The invention al so provides nethods for

IR e RSt oo
TR B8 S B e s

conj ugate of the invention, a conj ugat e of
idertifiechabave, aag manbefaraad %h@ndugatecﬂle@cy@pbﬂaﬂémg a
compound which is an 014 inhibitor. The
conuentigial PMD et CMD protebs. trathis echbodimentythitchmetaldayerct20
sequentially. For exanple, adm nistration of the

pre@%lﬁ%@hﬂ@’en@lﬁadt POEIHgsEBNTAEN P BBE QB0 RERGStEdrh e thiek, and
of the Cc inhibitor by m nutes or hours.

more ﬁr@fé??BIWﬁ b)ét\%%é}ﬁag?&bﬂ 5@1 tdr?é ah@ 2Bt %gdg‘raggﬁrglﬁ'gqhick.

e 1 nvention.

i B TSRO Bl U an

aut i mmune encephal orTyeI itis) in mce, rats, guinea
abogt 82 @Y. pri mates, as well as other inflanmatory nodels
dependent upon a4 integrins. Inflammatory bowel
di Aftesdomaing thiod metali lagen B2thon bigh-kugate diemtrlcm $¢doueth
referred to as Crohn's di sease and ul cerative colitis.
metél lalyet $18 &.gazeseconaili metahanby be fohmedioa third metal layer 120
ul ceroconstrictive inflammatory di sease characteri zed

to g@ﬁe?dlé'ﬂﬁé ﬁ?@ll%l 1Wsfrectansd ThHeks/e p’robé@é@f@p{s@nd materials used

i nvol venent of all layers of the bowel wall by a

to f eEg%&{Hi%r{éﬁe {klf nﬁ%&g %'f?ﬂg f%rtm ﬁ?&&ﬁagem 18. The
or B A O e S AT A0 358Dl e

ceratlve colitis is an in tory response
117, taab@\gprtdéelpﬁ@cc!%mn‘s 12 waxé%%n &e@eﬁﬁqé%gsnerate e higire 1

Lynphocyt es and macrophagesi@re nunerous in | esions of
i nfl ammat ory bowel di sease and may contribute to
inflammatory injury. Asthma is a disease characterized
by increased responsi veness of the tracheobronchia
tree to various stinuli potentiating paroxysma
constrlctlon of the bronchlal alrmays The StInU|I
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The course of disease may be stratified into three

general categories: (1) relapsing M5, (2) chronic
w@emgnesss ve MS, and (3) inactive MS. Rel apsi neC1vBS1085/024489

characterized by recurrent attacks of neurol ogic

dysfunction M5 attacks generally evol ve over days to

stru“@e%v TR S G Rl A Peok URguTh rariyed b i pneld 121,

hin weeks to several mont hs fromthe )
alurawﬁﬁ o andiighsls grate diedeqina die fogr gbeys d%i%t%l'ﬁx%dﬁ may
for 2 or nore years. Chronic progressive Ms results in
be ugeddoabmoversegoaddillvaetabil $8thitd metahlayer H20 iapdhigh-k gate
stabilization or rem ssion. This formdevelops in
dieleetiic envSrovntabose @ieloctridilayerriy20f rel apsi ng M5,
al though in 20% of patients, no rel apses can be

I e eEmodirigt BurtRIMdarRayat 598, Rld PRetal Ia?éf hpg ahaemgh k gate
progressive course. Athird formis inacfive NS

dielé&f\&@ﬂ@rdﬁ d\@ﬁg@%l@&ﬁ'ﬁﬁ%ﬁq J@’ aﬁ%a?@%g;@}éie%t@@ layer (not
i nactive rller hi st or rela sSin

show1d RYbe P%qusorﬁpi 6 st S SGird haing a0 e?wena'
patient. For exanp favourabl e prognostic facto

deppaiipD PEOGRSS: yPrm§§$ ste@ﬁcfpua@rngleélﬁmtaﬁ gevice taa¥@llaw§hﬁg
course and little residual disability 5 years after

deposition of Bycls antapping distestriplaygn sy s forming $hue davied swiontacts,
a late age of onset (i.e., age 40 or older) and a

metal PEEresanaEt, a0d passivatisrskyesrara Wetiskriown to those skilled in the art
|nterdependent since chronic progressive M5 tends to

andqg-glnr&t EE o%sbﬁb&ﬁ haee that relapsing Ms. Disability

fromchronic progressive MSis usually due to

D" ST S BRLBPYEHEE o Iy RLE Pl G od RRATAShT NI O

patl nven I on

ref erab e treat d mhe t he
mepbgateHIgsodk It ?‘?H&WPW inclendnatis feliwgel sbaridinat s
di sease. Short-term use of elther adr enocorticotropic
thermaliysiiablerat #4108 Ce siudhcd siedalgale efastipde ayProyide ﬁndWQS
or intravenous nethyl predni solone) is the only
transistarn with strbetuagicand tempessture stfability peeperties pwtiremdeyr it suitable
W th acute exacerbation of M5. Newer therapies for M

for mgﬁlvmiﬁnéh@iufactuhhg op8bmittinductd denicesf eron beta-1 b,
interferon beta-1 a, and Copaxone (r) (fornerly known

as Aﬁm?%é%? f&kgg?@%cﬁfiﬁ@ﬁ hd§ Ypecifiey %gﬁﬁﬁ‘ﬂm%m% tHat may

si gni e the relapse rate of the disease.

. %sreiﬁﬁ%ﬁ?é%g%siﬁrey?"'ﬁﬁh%@@mh%%§f@?@ ARSERTHTEHSH hose s
0 8 SAE BB b PSPt an g B2Frace.

reduces paral ysis. One aspect of the invention
Accortinglipit &8 @éendewtathahgll ﬁsch\mqwﬁf@éﬁﬂg, Atesations Gubstitaitigns and
either alone or in conmbination wth other standard
additionatbeeconsideredito ifalb witlinrth e rspiri lankietcapel of th®irs@ntion as
Congeni tal netabolic disorders include phenyl ketonuri a
definB Yy the Gppehaed aiimegaci duri as, Tay-Sachs di sease,
Ni emann- Pi ck di sease, Gaucher's disease, Hurler's
syndronme, Krabbe's di sease and ot her | eukodystrophies
that inpact the devel opi ng sheath as descri bed nore
fully below PKU is an inherited error of netabolism
caused by a deficiency in the enzyne phenyl al ani ne
hydr oxyl ase. Loss of this enzyne results in nental
retardati on, organ damage, unusual posture and can, in
cases of maternal PKU, sevet®ly conproni sepregnancy. A
nodel for studying PKU has been discovered in mce.
Preferably infants identified with PKU are sustai ned
on a phenyl al anine free or |owered diet. An aspect of
the invention would be to conbine such diets with the
conjugates and conp03|t|ons dlsclosed hereln to

e

o, o o
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kDa = kilodalton L Liter m

mlligrammn = Mnute m _ =
woredobomsrer mM = m || inol ar mml mllinol S PCBUSDHNF024489
sat. = saturated t = Triplet TFA = trifluoroacetic

acid TLC or tic = thin layer chromatography Ts = Tosyl
IN =, M liter ng = mcrogramnmm = m cron or
General Methods: Proton (1H) and carbon
(13C) nucl ear magneti c resonance spectra (NVR) were
obt ai ned using a Gem ni 2000 or Bruker Avance 300
Whaltjs claimedtier . The presence of the pol yethyl ene gl ycol
(PEG protons can be detected by a | arge, broad
1. si Wgsehicanddcior ppwice Toenprisiregr ati on of this signal can
vary dependi ng on the size of the PEG noiety. Presence
of atdite Slbbwiat 8Ad VLA- 4 ant agoni st can al so be
det ect ed in the 1H NVR spectra of conjugates. Thin

i
shiée eGP LRRBATWAER FEIERITS Ry RETIERERE, that
18F SI |caa§0 A (What man 4803-1 10). Mass

Co"%'égtc‘lagn%f'w s perfornmed on an Agi | ent nass

spectronet er C/NBD VL) in tive ion sin

o @emr@cm@lsﬁtggdewpep @aﬂFdd‘U %'?"bﬂ!f@ﬁ@‘@g HEaQOé@pﬂses

Preparative reverse phase HPLC was perfornmed using
a highiki gate Rielpctecand thiedaetasgate) eleeliede:comprises aamltanlrule with

detector set at 210 nm Method A: Sanples of PEG
the pomposition MgAIPRGvisichjMi iga aansitioa metal.f i ed usi ng

reverse phase HPLC on a Vydac C 18, 300 A pore size

3. ColpgnsdmieBndiietsr devicd of Blaim 2/RhE@in ihéJﬁ| ﬁ9< @rcﬁdieeﬂtc
of 35-50% ACN + 0.1% TFA in 100 m n at

corlb B85 e %@éﬂqﬁﬁb@%ﬁ%ﬂgﬁa@@fﬂv@@xwe
vt B OSSR R TE, B oel Bl

m./mn. Method C.. The purity of PEG products and
oxides Frogpivensiligan exde: tﬂtﬁﬁwmpéldeet?é\t@enb%ge, bariyrystregtium
HPLC using an Agilent Series 1100 Quaternary system
titardgmi gyide barium titandure oxidsy strontiym3danianpoxide sytireym dxEBie,
C 18 colum (150 mm x 4.6 mm), using a gradient of

alurdidunVoxideNead dtahdiuhfrfartbluen dxide; amd eaafzidc Diobaten n.
and coupled to an Agilent 1100 variabl e wavel ength

4. det‘r?fétée’mfé%d@éto?égvﬁ@oﬁeﬁlrﬁ Zaﬁﬂéﬁélﬂ M sdmgﬂééé bi®lement that

light scattering detector 0C, gain=5 EG eagents

Ll S A U B i

chone, Shi buya-ku, Tokyo 150-6019) or Nektar
and'l‘ﬁ%’l‘"alﬁeutl cs (150 Industrial Road, San Carl os CA
94070) as follows: 30 kDa PEG di am ne
5. sudibei spivicorduegordgyice Owalredcwl\emmeé@tgate elastrode has
Cat. 4Mb30HO2); 20 kDa tetra-am ne (NOF Cat. Sunbright
a werkEinciooRriARt isAgsscibansaboutdEeY al cohol (NOF Cat.
Sunbri ght PTE-40000); 40 kDa 3-arm PEG al cohol ( NOF

6. CatTheSigmhicooblictel-déiee of Eranll whéreliv tHemelel dyate el trode is
g, 0.25 m is dissolved in water (300 m). To this

inhe@phenyl al ani ne (50.3 g, 0.22 is
therzﬁ%g Cﬁté’é\e”a‘t'lob @pheny ( 9 m

and stirred until corrpl ete dissolution. To the

7 ;faygémgbg,ggag@g'dgomg gl corbonate (28.8 9. 0.26

sion is cooled in an ice
bat .to|+8% éEe chlorofornate (44.7 g, 0.26 M is
ad 9% orous stirring, maintaining
i nt ernal tenperature |n +6 to +9C range. The m xture
is stirred at +6C for additi%nal 1 hr, transferred to
t heseparatory funnel and washed wth ether (2 x 150
m ). Aqueous phase is placed in a | arge Erl enneyer
flask (2L) and is cautiously acidified with dil. ag.
HCl to pH=2 and extracted with ethyl acetate (4 x 500
n1) The conblned extracts are mashed wi th wat er and

AR A SN NA — o - M |
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hrs). THF (150 m) was added to dissolve precipitated

solids and the solution was filtered through plug of
W@l e6711si ng DCM to rinse the filter. The fiPCT/ES®05/024489

was evaporated to dryness, re-dissolved in DCM (300

m) and stripped again. This operation was repeated

@‘ﬁgﬂwﬁ?:{eﬁ%té%aécﬁﬁd?ﬁbﬁteé‘oﬁﬁém%%ﬁ%ﬁ AR e
con&)loélé)p Qt.h, ﬁ\Z chf\}lﬁamnsﬁahclmgtaﬁm (I.rn 818;3 (g] 6éH)( m

, 2.03 (m 2H), 9H). 13C-NWR, CDCI 3, (d)
8. 17 he, Seﬂamomucmed@/lcq@ftclelmfmhare'msl 5, 130. 2,
126.1, 122.3, 118.0, 116.1, 81.4, 56.0, 40.6, 27.9. M5
( mitee higﬁ%géte[ dl'relé@}ric étﬁﬁpnlse{sl\&njateﬁamhat ipl\ﬂeia]ted from the
Exanpl e 9 The product of Exanple 8 (38.3 g, assune

grotd 6sising'\eshafhre®bxied, haiidaYisliR8A oxide, anithanemt edde,
successi vely with: N nethyl norpholine (27 g, 30 m,

Iantﬁ%@% dn |r§m‘?§3<ge"'9${:or(|é% (%%@e z@rcéﬁﬁm%lllcoﬂoguo%q}ltarﬁiﬂﬁ

uct o 06 eq).

. Ih
oxidg Ear{sif@t‘r* %%lﬂﬂnfégﬂ#ﬂ"%ﬁﬂ@*“ﬁaﬁ%h*‘é%@@ @%ﬁ%‘“&%@ﬂﬂ%&
ortion., The reaction mxt e
strogfiam AU SYdP R OxicnPTIROT ORI Al SCanbm:aptalum
over the next _4 hr and then for 18 hr nore. The
oxideo pndigadwainciehatgeandind resi due di ssol ved in et hyl
acetate (1 .2L), washed wth sat. aq. bicarbonate (2 x
250 obinprisas en d@ventihat isseleced 30N the geoup corsisting afh
magnesi um sul fate. The solution was filtered and
zwc@N@ﬁP&@ig%ﬁeﬁ QaffNaS RafnilAayamgtianiirght orange, viscous

oil, 10099 . The crude product was purified by
fl
o 1 150 ISy syl st

ont r
e'ecﬁwds%@ %08*'%56@ ﬁﬁi‘% et Bn AL A5 eI LB 45 8V, and
, cDal 3, 6%: 10.37 (s, 1H), 9.1 1 (s, 1H),
lstf@r@?"xﬂabﬁﬂamﬁ (m 1H), 8.05 (m 1H), 7.56 (AB q,

4H), 7.52 (m 1H), 7.36 (m 1H), 7.06 (m 2H), 4.83
10. ( mThememmoa@qt@Bdavnceaf clagn Jowherein the NMQ9 meﬁal aale,

1.49 (s, 9H), 1.22 (s, 3H), 1.18 (s, 3H). 13C NMWR
eledtiodeJurthe) comphiSes a fillGietal thhd & forméd drithelatGmiidd.40. 9,

135.8, 135.6, 132.9, 131 .9, 130.2, 125.9, 123.8,

11. 123‘h13 sen%én@uctéﬂéeﬂce %ﬁcl&m ﬁ@ \ﬁher@ﬁh the ﬁﬂn@tal'i@sélected

MS (T
o L e

et hyl for 36 n,. 4 rmol) in THF (200
ta“tﬁtu?“ JHB%?U’NZ‘“ e, Sofl CQE’B%' FHPMHKR- 1 M kot Bu in THF
(107 nmmol , 107 rrL) over .a 25-m nute period. After 15

12. ni AUEMOS iseMicendsiotor d@a/gcer@qmoeanand the reaction
m xture was stirred one hour at roomtenperature.
Adai higvikegatetdiglectficr mat e (18 nl, 222 mmmol) was then
added and the reaction m xture was stirred overnight.
ThanrNIOS metai gdte refectasiethatesrprsesianaturhinide with dhue
partitioned between cold ether (100 nL) and cold water

co ﬂldﬁ-MxAlThﬁwﬁidhqfll i BQra?ﬁH%%efHFaé?ﬁi was adjusted to
WI th content rat ed HCl. The product was extracted

e [P b areEs t*ga%;ﬁag&@eéﬁ.g it afllurAfhd. "
13.y; dig THOS %%Pné%ﬁmv&@ SIS PRRRE ol e ;3

upon standing, 10.2 g (58.5%3 Ms (m'z) = 198 (M + H)+.
Exanple 11 To a solution of the product of Exanple 10
( 10 g, 5 1 mmol) and di et hyl guani dine sulfate (8. 3g,

25.2 nmmol) in EtOH (60 nlL) under N2, was added NaOkEt,

21% solution in EtOH (20.7 nL, 55.5 nmol) over a

10 m nute per| od The react| on mxture was then heat ed

o o, o o o s o
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in vacuo to yield 29.7 g (9699 29 as a yellow solid.

1H NVR (CDClI 3) d 3.64-3.60 (m 2H), 3.55-3.53 (m 2H),
WE20000B625 (m 4H), 1.44 (s, 9H). 13C NWVR ( CDQr@i/uUs2005/024489

155.7 (JCF=36 Hz), 154.3, 116.4 (JC-F=288 Hz), 80. 8,

45.7, 43.3, 28. 3. Conpound 29 (29.26 g, 0.10 nol) was

Sorti nh-EBeteTRRCT: Sarftedhe mARfaifel %ﬁeéﬁom the
aroyscansiSin akhall X LRy RN ATSOIETA BN 1 o

product. The reaction m xture was concentr at ed in
vadisompiises aatalemant thadisseleeter drom S graup canfisting of
product was filtered and dried to yield 22.5 g (99%

zircGliuay tungdten eantahany afmiurh pandi itapiurn; addH NVR ( DVSO- d
6) d 3.82-3.79 (m 4H), 3.53 (s, 1H), 3.18-3.16 (m

4Hthe PRAO SVt Iéétr@ﬂé&ém@rlééé:a rRateribthat islSel@cted from
(JC—F289HZ) 6.1, 42.0, 41.9, 4 1.5. A 250 nL flask

I
o AR S QB g m T bR 4o
tltrred i‘lﬂi%gﬁ%us' y at QC for 15 mnutes. Stirring was
°°”§%%§V€om8 "l ayers were allowed to separate. A 2.0

M sol utjaon of phosgene jn, toluene o ). was

14. poTbe SYSS SerlRRnAoRT device el QAT +2 WRerening A0S etal
vigorously for 30 m nutes, maintaining tenperature at

gateplectroge hasyewerkfunationdpat istkatwana abret 3Q eV @dness 4.3 eV,
was washed with CH2CI 2 (15 nL). The conbi ned organic

andl thg @MOGemetalgatedlectrote ihas rreworkfurestioovtbat iSd®®@een about 4.9
filtered, and concentrated in vacuo. The residue was

eV 5,@&(@50@@5 pre\eH2Cl 2and concentrated in vacuo again to
yield Og(92°/<)31asavvh|tesolld M5 (m z) 245,

.MU oS WRGTED g0ty o e
ne 4Bt B vl e g g an

0.01 1 nol), DVAP (1.34 g, 0.011 nol), and CH2CI 2 (22
is bqﬁ\_A)eenﬂ ?@f’ﬁ‘yl amine (2.4 n., 0.01 7 nol) was added
followed by 3 1 (4.2 g, 0.017 nol). The reaction
16. ni Jther GM@S samicardlugtor deviagxoffalainptd mherein tira@luminide is
reaction m xture was concentrated in vacuo and the
selgotsd flom thesgrbap eonsisting o ZAd| ZekigtZridd, WAR, DaghiHfal, TiAl,
phase was washed with sat. NaHCO3, H2O, brine, dried

T|A|9V“Pi?\I I\Igﬁ@Q!}SAlfl |tered, and concentrated in vacuo to
'd’ 9 pi nk foam The crude material was purified

17. gg;ﬂg{@m@%@eﬁm@m aﬁé‘ﬁ‘a?%%ﬁ’%f%'ﬁtéﬂié NMOR Tete
gatﬁa > elecfrobé Svﬁﬁrz%{%‘ﬁ?@%%a' ?WE‘%?ﬂktB?? *?éefm%m)"l‘e Aiinfie:

6198& 08907§ 1H), 8.87-8.85 (m
18. 8 ir MPS semicgnduptas seyicegofGigim 1§ whereig thefh rpetal is
7.03-7.00 (d, 2H), 6.91-6.88 (d, 1H), 4.78-4.70

sele(odqed froin the. gioug cMs@tinlg obtitanign &diride, tungstens tieBiBNG0
(m 8H), 3.09-3.06 (m 2H), 1.42 (s, 9H), 1.18 (s,

alurdilum, taA@lurA, tadtdlumTnitries obbidlt, wopper,3hd fickell g, 8.4
mol ) di ssolved in MeCH (90 nL) was added a sol ution

19. of TRt GRS BLAREIRMRIS deRicESfDlaifit1 2Whereihn H2O (10
m.). The reaction was stirred at roomtenperature for
15 m nutes and then concentrated in vacuo. The residue
was filtered and washed wi th copi ous amounts of H20 to
yield 4.65 g (88% 33 as a white solid. R, = 0.08 (5%
MeOH/ CH 2C12). M5 (mz) 634, (MH) +. 1H NWR (CDCIs)
d9.09-9.08 (m 1H), 88788"5(m 1H), 8.16-8.14 (m
1H), 7.52-7.48 (m 1H), 7.23-7.20 (d, 2H), 7.03-7.00
(d, 2H), 6.91-6.88 (d, 1H), 4.78-4.70 (q, 1H),
4.59-4.46 (dd, 2H), 3.89 (s, 1H), 3.65-3.50 (m 4H),
3.09-3.06 (m 2H), 2.92-2.88 (m 4H), 1.43 (s, 9H) 1.
19 (s, 3H) 117 (s, 3H). 13C NI\/R(CDCIS) d170 :



active regions. Dielectric |ayers 105 and 107 may each
conprise silicon dioxide, or other materials that may

WO epalostees t he substrate from ot her substances. PATIUSI0F024489
enbodi nent, first polysilicon |ayer 104 is doped
n-type, and second polysilicon [ayer 106 is doped

Posteyefi dete SRR ot doie ‘é@fbt{:ﬁ%ggﬁgﬁ%@ I vapor

t hick, and a r ween, about n
depo3tn P&ﬂﬁ%ﬁ£®h‘i SetupeR aholt b SnagBmRend 350t 4h Ardatioms
_preferably conprise silicon nitride, while dielectric
thwﬁa@@d 112 may conprise silicon dioxide or a | owk
mat eri al . Conventional process steps, materials, and
equhe@uminideyishetwsen about 0@ aagstrame alridgahmltmo angstroms
structure, as will be apparent to those skilled in the
thickert. As shomn, dielectric layer 112 may be polished
back, e. g via a conventional chem cal nechanica

20. POl yrgﬂq: ‘sEMicondticgdt dé\ﬁbeedﬂﬂﬁlﬁn ﬁQWeréfhobo?ﬁCiﬁ@WMOS

pol I con layers 104 and 106. Al though not shown,

oGl 6ol IS PHIGS e MR By s o

squrce and drain regions, and one or nore buffer
40quers) that nmay be forned using conventi onal
processes. Wien source and drain regions are forned
usi ng conventional ion inplantation and annea
processes, it may be desirable to forma hard nmask on
polysilicon | ayers 104 and 106 - and an etch stop
| ayer on the hard nmask -- to protect |ayers 104 and
106 when the source and drain regions are covered with
asui cide. Such a hard mask may conprise silicon
nitride. Such an etch stop |ayer nmay conprise-silicon,
an oxide (e.g., silicon dioxide or hafniumdioxide),
or a carbide (e.g., silicon carbide). Such an etch
stop layer and silicon nitride hard mask may be
polished fromthe surface of |ayers 104 and 106, when
dielectric layer 112 is polished - as those |ayers
wi |l have served their purpose by that stage in the
process. Figure la represents a structure in which any
hard mask or etch stop |ayer, which nmay have been
previously formed on |layers 104 and 106, has al ready
been renoved fromthe surface of those |ayers. Wen
ion inplantation processes are used to formthe source
and drain regions, |ayers 104 and 106 may be doped at
the sane tine the source and drain regions are
i npl anted. After forming the figure la structure,
first polysilicon layer 104 is renoved. In a preferred
enbodi nent, that |ayer is renoved by exposing it to an
aqueous sol ution that conprises between about 2% and
about 30% anmoni um hydr oxi de by volunme for a
sufficient time at a sufficient tenperature to renove
substantially all of layer 104 w thout renoving a
signi ficant amount of second polysilicon | ayer 106.
During that exposure step, it may be desirable to
apply sonic energy at a frequency of between about 10
KHz and about 2,000 KHz, while dissipating at between
about 1 and about 10 watts/cm 2. As an exanple, if
n-type polysilicon [ayer 104 is about 1,350 angstrons
thick, it may be renoved by exposing it at about 25C
for about 30 mnutes to a solution that conprises
about 15 percent annnniun1h¥droxide by volune in
dei oni zed water, while appl ¥ ng sonic energy at about
1,000 KHz - dissipating at about 5 watts/cm 2. After
removing first polysilicon |ayer 104, dielectric |ayer
105 is renoved. Wen dielectric |layer 105 conprises
silicon dioxide, it may be renoved using anetch
process t hat |s selectlve for S|I|con d|0X|de Such an
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