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|s a conpound of fornula (X1), (XI) o X is - S- or -CH
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4 groups which are independently -NO 2, -CN, -halo, or
Lis-Dd Ee-F" f" - , wherein D' is -CH 2- or
WO GOON4340E ' is -CH(Re-)-, - (C 3-G 6)al kyl -, PECT/US2007/069610
-aryl-, wherein Re' is -Hor -NH (RN);F"' is a bond
or -CH(Rf )- provided that F'' is covalently bonded
to B, wherein Rf is -H - (G-C6)alkyl, - (C
1- C6) hal oal kyl, -aryl, or -heteroaryl, wherein each
aryl or heteroaryl is optionally substituted with one
or nore groups which are each |ndependently I\IO 2
-CN, -halo, or (Z )aMd ((Z 2)CRZ ) ;
polyestecnopolyesteangating intasan asidicimedig, |f§eaﬂmé@¢38mple as

d%303|b%9rfn lt%é 3)&&5\ ée?r‘?:ﬁ [;ne%(s@lng 1@ %&Jl@%?ﬁ I'O’Sﬁy( C 3_ G

[0093] C8h wyieiroakptimerds, tharppllyeste/mm:c&pord%esaa insoietyl torwhich an
a bon

R ; Rf)-,. - 2 Rf):,
a%kb@/f(?@fééetgﬁ%ﬁtecf: Far %’éﬂf‘&ﬂ”@n?‘ﬁ%ﬁ %@}Rﬂ%@rqaa% m%?ﬁa?%c? RV Re
1
ré(aétlxig&esleiégqhgﬁ f’é tath the b(s%é'rbé@[?&aécﬁtﬁ’ devdr. OfeY monomers
thizé vl gratokitrabrylic cain alsndueeuw gfmch @ n@l@c aeidl fumarﬂm e

acé/@nhyg‘rldle dtaconlcaﬁ%dlg‘ﬂ?@% greeagg Bogfz.)plﬁééc qfél%?ygﬁ%e ? aﬁt

cepdlﬂnéf 8AehE ?@'rn*’r’eﬁﬁ@&h% tedliguesRtiedardiis tieoxa) fughl g5 by
bonded to B and eac DdEeF- contains only oneWEond

addin@an gonylieoohenerbibeinelvaster ansl polveriizig tB?@\‘F lgdIsig a
reparing the conjugate of fornula (1),

fr%%gqcﬁ%ﬂ &ﬂéiiopeach occurance is a conpound of formula

[0@@1] | )Tf(@%ﬂds)&nt inentorr iS-fudher-didcled to ﬂabdicsanbl coated at least in

) hal oal -(Cl-
pétéspanh@mewr with ?@091%%9 t%@%n@%ﬂq@g ond fmoﬂ'g of the polyesters

deJEEﬁJSH %‘B@?éoﬁﬂ%&r& C'gog%ﬁ@@fsygsed'\fﬁ’erbﬁw tp!\’ém%@t@g?%s
ccynhamermm%ny ¥pe o(fmetm)eaemable or ;:(c(th@x@ﬂ)eﬁaofdmadytp hqbq! any

A O TR R

mcl'ﬂ@le@ el endé Mléﬁ a(ré ti{&céll;ﬂ-ﬁahﬁ)ed[ﬁ'orﬂ cah end dfock fdvused in
wher el n - O - is -CHR O,

cérﬂt@}ﬁ%w@WIﬂj ﬂuel@ackagmg Ofélreyﬁtageﬁher e| nRe is -Hor

[OIOEI EIL 0541'%%‘%%190%1@ 'bse%'% ﬁ%@?&(ﬂtﬁﬁ%)ef gﬁﬁ%h%%@ﬁ hlilFbe

uriddrstebd ahédtrace ol iinoEajralntsbkyte or mioyd of these components can
heteroaryl, wherein each aryl or he%mé oaryl

be paserhisugh asbid Wi Y @idess thWhHeObESHns 8" aﬁ’%@wm,% fess,
w@rﬁ ﬁ/}eﬁﬁgséé‘gﬁqgﬁggﬁ%ﬂme;ﬁﬁ? pnd st Ghh geh@h@staﬁf aly fibe oﬂ BPR and
BRFY. Rhe coposifibns 22 aBo sulbstand:sal,ly free of BAQQE andgEHﬂJ(E\Ez

def i
AR oaRERR UnGeistaos, DAt Tage b biierending? ST BADHFE, can be
pr@é@ﬁ’@%h&ga& N8 VHORI 31984 501t %Qirﬂé’ésﬁ\ Adevehe iR s oAIe@ts W|th

each'occurance is a conpound of formula 1XI [1);

wt %4 lmased qrctotalce)ids kigight Xand st bersubstantially frre qf§AI143E and
é ~C 5)alkyl, - (C 1-C6) hal oal kyl, -aryl, -(Cl- Cg)
BE aryl, - (C 3-Cs) cycloal kyl, - het er ocycl oal kyl ,

[09"]6 etG‘élﬁﬂlﬁ )éhwbd&rh‘léﬁts d’ﬂ&l&‘@p%‘@éht mveﬁhﬁﬂ;ﬁfe @rected to food cans
-C(O O, wherein R4

cqa@ec( a feesg il eyt ¢ Em thg &er@ﬁ)ﬂh")ﬁl P rpapps igh copsigting gesantigfly of

S

5oLk RS Aty W fostbf oo e
Tp];b@b,{txo(;(sgst)ch) . Lis-D d'E'"eF " -, wherein D
'is -CH2- or -C(O-; E' i&--CHRe )-, - (C
3-Ci6)al kyl-, or -aryl-, wherein Re ' is -Hor -NH
(RN); FF' is a bond or -CHRf )- provided that F' is
covalently bonded to B, wherein Rf is -H,
-(G-C5)alkyl, - (G -0C6)hal oal kyl, -aryl, or
-heteroaryl, wherein each aryl or heteroaryl is
optionally substituted with one or nore groups which



L4 is -D d-Ee F* f - , wherein D' is -CH 2- or
-C(O-; E'" is -CHRe)-, - (C30C 6)alkyl-, or
WO anogh4340mherein Re- is -Hor -NH (RN ); F ' iBCHUR®INT069610

or -CH(Rf )- provided that F'' is covalently bonded

to B, wherein Rf is -H - (G -0C6)alkyl,

(G -C6) hal oal kyl, -aryl, or -heteroaryl, wherein each
aryl or heteroaryl is optionally substituted with one

or nore groups which are each independently -NO 2,

-CN, -halo, or{L)aIwb{(I)CIrd'isOo

r 1:; e' orl;andf"|500r1;andM

, Pa)RNaPEEVOlZ@da, b, q' , and Ar2 are

as def i neglpidng b| \ﬁ&{;{%h@teﬁl\r}nth éﬂ;@t&%@hr%ﬁ@hﬂ%‘éarbbbﬁlc acid
i nventi on rocess reparing t

and/of egiat. eTbésé OOIImlpbaItIOh$ ca nﬁbersenbﬁtamtlaﬂy traeof BEARRGBET

andior seRaRoeyAiae o BABEE S8 BERGSal kyl - aryl - (C 1o
[0@9)7! ah’hé'c@hiﬂosmons(tﬁea -4eBbFied @ﬂﬂhlé)ﬁresent invention can further

erocycl oal kyl , - heteroaryl; Nu is -N(SO 2

cerphewatmess_lmk@c(@)amtatﬁe Lrossi N@r@(a}q)hg @termlmed t@\sg):i(ypon the
ne G T R o e e et ey DR T O

crbskithikérg (phiepsligbicshlitkiets | mdmdemydrmtem&’l 3, GMijazine
-halo, or - (Z 1 aM b, ZZC%% Ig

carbamate whAEHaPHash crosginkesg can e@r@)ne bq@e pgeaEt@_iq{

b@n?ogﬁﬁn?%e?b%eo@ [@ilet%Ytlune g%ssttﬁké’tje are W@é!?'oﬁnﬁ@eﬂcﬁallgat

rovid
a\Fa:Fables suol\'(alsénmmh y‘,ytmnlcmeldstrlesﬂnp m@?{éﬂtﬁi_ 9031 $130,1325, 327,

cf? a1 &r o'%ﬁfiﬁ%/ ic Rﬁﬁ%ﬁg@%"Sééng%ﬁyFéé%mR@% é%%l?ﬁ and resoles;
BRPhEANA biin e Lk Pas \_é"drBséPlﬂRerObrémcﬂ@d g1e0frRs prédLetis siil

e each ependent |y ;h
" bzta:m}lejﬂ?zﬁree of BRAS. (Eoousq on f@od CRBS, (pl‘@noio re%g(!@s at ,age not

de”"&ﬁo*l o ShebloLA B pB #Jecé"a%f‘( e, (| ) o 1oin

[0818] NEhe @BRQBENBAL usthectorTY icothepresartdsventipndggsally
for prepari ng t he conj ugate of fornmu
a

I
SR BlARIINAN I8 Wt daPEUREIeDSEGIAS BETERVpirere it % is

b%&gﬁ on trllﬂseetg) )'%8%‘4 %loﬁglt to?tt‘% &Qﬁﬁﬁl@orﬁl\l?%%&l%%é:@olyester will

he presayt rang‘d((ﬁ(m ﬁCQQWt% sMICHCEBNECOwt, %orTheG(r@}sj)n,ker is

R4 - I
typ@?i}ve %p%eet lmsc’rm EROURE % ?%Eﬁpﬁth /B’néH fgﬁ%% 5%?‘ iRyt wt
%1% | %%agéc%ﬁ;h tﬂ;‘scﬂlﬁ@ W&@%PQH%HEinYernBEEimaﬁ\'the wt % of

crokslinker ln/\tmercmnnpdstt'ion is mcwt oéyordesss (t;(a@)ed ongotal ,sghdwght
1 al kyl-, or -aryl-, wherein Re' is -H

L&Ram“(tR%‘?rq # is a bond or -CH(R f )- provided

[obhgjz 1T=he cbﬁtpeemehermbéa akep@atd toth8 premrme’mtlaﬁ masy alsip

C6) hal oal kyl
corhpmm @ao nt mﬁwt@t =) seb(entsanylud@ rwat@t, @ﬁt%? ﬂlchgt, ethers,

oPAR TR SHOHLE S e R B

Pﬁﬁﬁﬁmﬂyeuﬁamemﬁer@heé mo@p@néchobnGn@meﬁwjaﬁﬁa&§ and
- DdEeF- ; wherein Dis - R % cP
dlbasglgegte@sugh asidjmethyl e@t@rsio%gq@qckg c éncbsucc*@yy cids.
| abd!h%l[)eérm 60
8 somiqd s FRIREhRRL VA 1p 05 pefiady avoon
szﬂﬂéﬂo‘s)s%s provided that F is covalently bonded to B
wherein Rf is -H, - (G-0C8)alkyl, - (G -C6)hal oal kyl,
-aryl, - (G-C6)al kylaryl, - (C 3-C8)cycl oal kyl,
het erocycl oal kyl, or -heteroaryl; dis 0 or 1 ; and e
isOor 1; and G, M, P, RA, RB, RN, Rz, 71, Z2,
a, b c, Qq, and g ' are as defined in fornula (1)
In another enbodi nent, the invention provides a
process for preparlng the conjugate of fornula (I)
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-C(O O, wherein 4is - (G-C)alkyl , - (G-C

) hal oal kyl, or -aryl, wherein the aryl is optionally
wGeastsoted with 1 to 4 groups which are i ndepents2uni/g69610

-NO, -CN, -halo, or - 17 -\ MI 17\ \ L4is -D d'E

‘e " '"f" -, wherein D' is -CH2- or -C(O-; E' is
-CHRe' ), - (C3-C16) alkyl-, or -aryl-, wherein
Re- is -Hor -NH(RN); F' is a bond or -CH R f )-
provided that F'' is covalently bonded to B, wherein
Rf is -H - (C] C6)a|ky| - (G -6) hal oal kyl, -aryl,
or heteroary wher ei n each aryl or. heter [

|
waishf @ﬂme|n§/selw§sﬁltqtﬂeww tthe sﬁ@ PeFitiRp? @%%@%ﬁlﬁr‘sﬁ’?c s used
h%ﬁ?b) %@%dd@dme%@%kr%?@t@r oft@r@' no‘h'"@éll@i cd?ﬁp&’?er&b@%

canting is water. M husAt wilRfe undREstdRN thaRIzhe rz)]n S(ZIEI c@mpotbent oéthe

d f !
comaesis s e eres T e b0 Sk Par AUt HaieghBr o o
[0020PT $RALCLABISABNS RkHIBIRenf inliErntiBH @ar( hiso cohedigiaRy Ather
at each occurance is a conpound of fornula (XVIIZ Rz
caryentipoal adofiTies ceiphlasyigmrpts, soloppnts (epxes, BYR{IcRRS

s g G

sdﬁd}ntcﬁact&'@:&@l Ehn,be mﬁwhWarﬂeuiaHWéG(t@)iéﬁora‘bod can appilcatlons
, Wherein R4 is -

-(NOC(H.C(O-, or _C(O%
ar@@m@%\gm‘(?pld anck@d@g @p@e@”lfon@ram%rw wher ei n
[0&25{1 ﬁﬁ'ﬁé ecbﬁt[ Eblﬂ@é&['t%nsgtl?%rlfﬁaﬂta%%v\éﬂc‘éh e éﬁpli%_dgtb%i%d can
byl aaMneahd k21)3®R2[D1 thd-;értlsstch Bis ebt'nielt extrusﬂ'on 'roll coatlng, spraying,

andat degyomnaipe. BN bemmrecianal ToresB G e ot e
cc)ating will 't;fpy@qblgqj(gads&ﬂéye@'éﬁt& fhe)canhs QyAdie dFéﬂWthteé:plecei‘rood

coval ent , Wherein Rf is -
cgn@i, omshabihdr hand( gicottey Abgetavik yypicalkyrha ro[lcppated with one or

mg soRRRrsealt bbb RS A ep 4 SR be dmed. The
co%ihﬂ Q%RE |I|é¢d1ermn@@mtdayt ofl‘tﬁbi?nteri@l\bf thbahn, b:wtrce(nZaléh) aME(pp[!ed

tOcﬁ’t iqaet pgﬁ@fﬂ}pe egtsérlomf thep@n Fﬂ\@r czp er%bstogl.( aaBon orbsheet wﬂl
tyic n%[}fjbg rol %ﬁﬁé‘%\{nﬂ%ﬁrﬁqﬁgﬂe rr%%rg‘éb?ngols}tpggg's tgteacfb%tnﬁﬁﬁs then
cupeg patithg ehlie a@ﬁﬂang:ﬁdeowaﬁdo‘ebudmed Iu)tp tad énishad Areduct.

[oﬁﬁﬁ]hgﬁﬁé’#;ég? %gnoq éﬁe €08 lgqun hgrtz cﬁoﬁm %Sq(qé'vaﬁgh%ﬁy figthods
staﬁrﬁé/rﬁ in tt(eOfu@B):%lr k¥l Bbating, thié §s @p%)[ﬁluféh@@ﬂ diWéll tlme (5 e.9

et erocycl oal Kyl', or heteroa is -

secphdas 20inLien] 6 bptinea) {0, AORKS ksl Tty GMHerRIa) G,

wherein R4 | |
oo ielaisbeatteies MRy Srpriinald PR Rt
teﬂqpbeatﬂr%@epﬁ%@fmsﬁehmetaé mﬁpemﬂ@; .'.}’ \Thoerzeuh N

[0023] 2Any)mat@(qb) used fqr the f@ma@q@p@ foqd cel@ galt@g)treate
accgir(cﬁn%g%gwreogrggéh(rﬁemﬁegég&ﬁi fethﬁtb%suh\@ﬂaﬁ&\'ﬁclud:e

ct*@@M@H%@ltéd/ahmﬂdeld! riecdhiumvtested aluRfinis, tikkplateQiste@l, tin-free
k &CI Co) hal oal kyl , -aryl, or -heteroaryl
StWte@@gﬁla@ dfhatﬁidﬁlte%r heteroaryl is optionally
substituted with one or nore groups which are each
i ndependently -NO 2, -CN, -halo, or (Z aM (Z 2)CRZ) ;
TPdsdgotissfaor 1 ; e ' is Oor 1 ; and f'' is O or 1 ;
and M, P, RA, RB, RN, Z+8Z2, a, b, ¢, g, and g
are as defined in formula (I ). In another
enbodi nent, the invention provides a process for
prepari ng the conjugate of fornula (1), wherein A at
each occurance is a conmpound of formula
(XVILL), (XVITT) 3 Yis -O ; Wis -L1-L2- wherein L i
S NR2R3 vvhereln R2 and RS together W|th the nltrogen
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het er ocycl oal kyl, or -heteroaryl; dis O or 1 ; and e

is Oor I ; Nuis -N(SO 2R4)-, -phenyl-O, -NC(O CF
W@2007/1434NC) C(H) C(O) -, or -C(O O, wherein R4 iBCFUS2007/069610
(G -C6)al kyl, - (G -0C6)haloalkyl, or -aryl, wherein

the aryl is optionally substituted with 1 to 4 - Q ZJ
-groups which are |ndependently -NO 2, -CN, -halo, or

- L4|sD'dE e' F' '"f- , wherein D' is -CH 2-

-C(O-; E'" is -CHRe ") - (C3-C16 ) alkyl-, or

-aryl-, vvherein Re- is -Hor -NH(RN); F' is a bond
or -CH(Rf )- provided that F'' is covalently bonded

[oo2 Ln fé‘é}ﬁilﬁle‘ﬂnlﬁ)dn&enﬂ the{ Edatiogy alf kiyd preeehﬁnventton can be

al oa

1- I h l,
B DreoNa e Hshirptal Wittt Aoty oa Al A ae g e G Briby

a@W ﬁgﬁﬁ@tépﬁrs erti?er?%ﬁ {)?%‘rre)rh%t?ﬁ%ﬂgﬁ 3Lk gs N@te% maklng

can ead$) metréat,edahminfrttmn nay oy dasmabdte\dimmddnﬂbn rmpcoatihgs need

a
toior PRBIFC e ot the aqatinaf isg s LR et dp geriai
e%oﬁ%@t@ﬁhbhoﬁﬁﬂ@@dewuﬁd heaBih fache |t contireg appld t the
one bond . I'n anot her enbodi ment, the invention
fopdaeindes a pr ocess for preparing the conjugate of

109257 o e oot BhS LB REoRATHC RS HrBtaR ibds o B ias

déég'se%c)tha\h ﬂ]@ &l)dl?elofﬂ%ablhty | éeld%tata‘qcba@gmﬂeantiy, Ithese
re(qulte §azl m(é%h%gg ) with gﬁ;g gtra?wc I?y fo @{Ef or@wg&er o%r y

Sﬂﬂs@tgﬁlw&g@t‘ Ez/—é@? &&ﬂq%@@hﬁb&n% Thus, t(tgrpélee]entthe

maemllon ﬁro@pielsqlmlld:tyamubestlrahlﬂ edatedtfhod caes thag [gaidsperformance
whi ch arelnde 8/ t -halo, or - ; L4
ang hegjthyispued re—_& h ”iﬁl‘?e(‘roé 'Hgf) is -CH 2- or
) tB?n%f rthet Gir8cted ) abddybans ate@BY least in
[U\;\)E@P The%reeérﬁlms\)ggl o 8 furthef r(c 431 proavqsdedathat
part onitlse iderorenith ¢ coombsdioncomprisiep dolyerferitiat has a loss in

o B e i N Sl om0,

thaRt3onadd l¥sStHamtagot ed W|th one or nore gr oups vvh| ch
are each I ndependent |y hal o,

[0028] As used: her@nou@esqotheé\meefe-xp,r%ss@/ %QeCj_fleJ ngwumberpsuch
Eh%ég&?&ﬁr%s%mg ¥%ﬁ§%%ﬁé”%%§ rﬁ‘?untg r% reerengerggsgﬂ%%%e reét’j' %e if

priefacat hyoiheprondi "dbsu, qweméﬂm h‘emn duesput iemgrasisty appear Also
B
snﬁ)s%'rr}%d m?%m' %énd_l.!l Eil( r(c@m;f%)eée @Ural and Hice 98)d2a! P dodimple,

aryl )cycl oal kyl,

alththerreteyemccmlskyade beretmetce'tai'MOF &0 biSsePNyS@"ZWBWOJIC acid
a%ﬂg; g.%/tﬁr Rﬁ“ ergsg%@) a@ga “ ﬁgllvén'\tceﬁgehr %Qka oaﬁl oﬁh@s@and

anyaét}‘tbr c&t’ﬂ%ﬁerﬁ‘ﬂs%naﬁ/usecﬁ APusenaklain, S:hé?eéﬂnﬁ Lﬁcﬂﬂnm“trbfers to
to 4 groups which are independently

olmmers apfl botlg mmmlymezsgpdwppolymerﬁsanceth%preéx ‘ROl refers
?fgnerelnD iIs -CH2- or -C(O-; E' is -CHRe
OO”? Cl6 ) alkyl-, or -aryl-, ermnF% is -H
or -NH(RN); F' is a bond or -CH(Rf )- provided
that FF' is covalently bonded to B, wherein Rf is -H,
- (G-06)al kyl, - (G -Co6)hal oal kyl, -aryl, or
|, wherein each aryl or heteroaryl is
~WOQ$ oﬁga%i substituted with gone or nmore groups which
are each independently -NO 2, -CN, -halo, or - (Z
l)aMb ((Z 2)CRz) ; d' isOor 1; e'" is Oor 1; and
f* isOor 1; and M, P, RA, RB, RN, Z1, Z2, a, b
c, g, and q ' are as defined in for mul a (1)y . In
another enbodi nent, the invention provides a process
for preparlng the conjugate of fornula (I) mherein A
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azodi car boxyl ate, di benzyl azodi carboxyl ate, bis
(2,2,2-trichloroethyl ) azodi carboxylate , di phenyl
w@2mditeaorboxyl ate, 4-nmethyl- 3H1, 2 ,4-tri azoP&F/BS2087/069610
(4H) -dione, N,N,N, N - tetranethyl
azodi carboxam de , 4 ,7-dinmethyl-3, 5, 7-hexahydro-
1,2,4, 7-tetrazocin-3, 8-dione, 1,1'- (azodicarbonyl)
bis (piperidine) , 1, 1'- (azodicarbonyl) bis (4-
met hyl pi perazine) , 4 ,4 '- (azodicarbonyl) bis
(morpholine) , or N,N"'-bis (2- (t-butoxy)
- 2-oxoet hyl ) azodi carboxam de. In particularly
preferred processes of tELAMRERS| on, the

[@é%g YRS ?(9[2%\1 Qgﬁ#ﬂ!;é% n?feeﬁﬁgéf ltc% ﬁl{lgﬁgfe?@FW\\?én?ion and

opropy a ert
shaa gl ncaln@ew*tami ad I||’11|tmg(theam\xemaobom1yihy iy .
(pi peridine) , 4-methy|-I_:BI-I-H%,I ,4-triazole- 3,5

(4H) -dione, or N,N,N r amet hy
[O@égg Gﬁ{é’@é@ﬂbﬁgrodd&t BF §fb‘?sr ESEPAIRE BRI pafalidie “A”, was
i nvention e optional terfiary amne additive is
prepaetchys toliows; Net hyl di i sopropyl am ne, or
4- di met hyl am nopyri di ne . i rreferred processes of
the invention, the the tri t phosphine is
tri phenyl phosphine or tri(nbutyl )phosphine . In
preferred processes of the invention— g is fromil to
64. In 6@ﬁ%¥@ﬁ$eferred grocesses of the iFRieRyiWRIghty
s to 327 In stitt—other prererr=d pfocesses of the
invention, g is from1 tlo 16hage¥bt ofher preferred
EpdReRsges' of the inventijon, q is fromi to 84.9 The
value of "™ can be an ijnteger or any non-ze nunber
MF@V’P?WBGWthi n_the above ranges. Thus, lin th 5
xpgcesses of the invention, the amounts of thesactive

conpound carryi ng a_ nhydroxyl group and the
EtBY)I Q?WIMSRI 1”‘5&;"9# eIyr‘ Qlll’yﬁQf igtIlPEtQ Wi gcaa%:{gs_(_ed
to achi eve reaction st oijchi onetery approprlate to
producing a product with the desired nunber, on
T EPONEXUS,1 0 6foxaelsiniemdtasgigiicd Resorpancafobyuser ol ecul e. In
anot her enbodi ment, the invention provides a process
for preparing the conjugates of formula (1), wherein
[00R8] aﬁjtarga#dmays addeptouad-liter, dinmskaglflask equipped with a motor

di h
e e e L
with Bereviormated b@ﬁiﬁétﬂédltrﬂrbagh i tsmip2ratuiz fe‘edbah}k ovoted| tighv)ce.
azodlcarbox%ﬁate , Ehen azodi car box

The pentapis-ofthe flaslowere peaigddpd18°C @ngmg at @,a@,;géﬂperature for
[

30 ten. e GhbERY Bila S5 IGEIERRSR®, 980°C Spd tho baich yias

al%m@d%%xoﬂhde:tm to(E90I chTthnnmh wasithef ;bnetdeah t0€)for 4 hours and
1,1'- (azodic on 'S razine 4

3iyminutes ABHINgaY frw?/f)e) hes @ﬁHaﬂaﬁ% 'Weaéﬁﬁi fq 2.

- 2- oxoet hyl) azodlcarboxan1de bis (5-
>%%?®%¥8gn 2-yl methyl ) azodi carboxylate, bis (IH IH,
2H, 2Hperf | uorodecyl) azodi carboxylate, bis (IH IH
2H, 2Hperf luorooctyl) azodi carboxylate, bis (IH IH
2H, 2H, 3H, 3Hperf l|uorononyl) azodi carboxyl ate, or a
pol ynmer supported azodi carbonyl conpound. | n another
enbodi ment, the invention provides a process for
preparing the conjugate o f formula (1), wherein the
azodi car bonyl conpound is diethyl azocarboxyl at e,

Trdé ds&i@pe @py| azodi car boxyl ate, di-tert-butyl
azodi car boxyl ate, 4-nethyl-184+ 1 , 2 ,4-triazole-3, 5
(4J3f) -dione, N,N,N"',N"'-tetranethyl
azodi carboxamde, or 1, 1 '- (azodicarbonyl) bis
(pi peridine) . In another enbodi nent, the invention
provi des a process for preparing the conjugate of
formula (1), wherein related conditions are
cyanor net hyl enet ri net hyl phosphor ane,




preparing the conjugate of formula (1), wherein gqis 1
to 64. I n another enbodi nent, the invention provides a
w@e@easEof or preparing the conjugate of formul BCT/U$2007/069610

wherein g is 1 to 32. In another enbodi nent, the

i nvention provides a process for preparing the
conjugate of fornmula (1), wherein gis 1 to 16. In
anot her enbodi nent, the invention provides a process
for preparing the conjugate of formula (1), wherein g
is 1to 8 . In another enbodi nent, the invention
provi des a process for preparing the conjugate of
formula (1), wherein q i €xanmmie£ . As noted above,

this invention es“ rocess preparation
of conjugates of Cg étqd'Yaagl maﬁ%eqsg%%\?gc and food
addi tive conpounds. The COorynkgat es conpri se one or
nore active conpounds covalently attached to a pol yner
at onelngredams i pl e si { esChasgedd  He '?%Jéﬁﬁthﬁ@ht
conj ugates tiave tie same type of gectivily as the
Epnxy iresh ﬁ)ﬁﬁ@mjmm%ﬂ exanmple, if tlhe at 5 8hed_active
E@ﬂgmyg@gmltself is a VLA-4 antagonist tbgn t he
congugate I's al'so a VLA-4 antagoni|s gge aspect ,
Dipytyl HE 4x conpounds and resulting conj ||Q1 es—are
conpounds that inhibif |Eeb&se@ee adhesi on and, in
particut-ar, teukocyte[adhesi on nedi at ed t Téast in
X0, by a. 4 integring. The process of { i inst ant
i nvention enpl oys the|" Mcb&ga#Bu” |reaction, a
bUIIUEIIbdlI on reactTonof atcohol swith a nucieophil e
DOWANG. Biesence_of a trival ent phosphinel3.8n
approprlate azodlcarboxylate and|an optional tertiary
atffne—addi-tt+ve —tn—preferred—reactions,a primary or

W@mer éﬁé@%&édtdé%%waﬁ R b@a@ﬂienﬂ&@ active
conpound reacts with polymeric nucleophiles in the

presence of a trival ent phosphi ne, azodi carbonyl
[Dﬁé’hberﬁhargte] #1avasopddashial a d diter, drneckedl flasikeaipped witha motor

o B s R S B, OSBRI STy o

re@é:vﬁ@%@ﬁaéryd alrealing nsathetwitivanbe@iorastedebhivecteg timougH a
W th pol yneric nucl eophile are diverse; for exanple

tememintmﬁeﬁgbaclbm@l dexicsorhIhofithe deintspuprgsnvrapped with Téfion

oIRGB SRR s, by, T

copemtg of ﬁ‘@lifle@)k vasre iﬁ?t%dl Eﬂreﬂ:xxt(h;&%"ﬂ f and\thal letetiharlcxl by-product
unctional groups that react w i nary ar secondar

wag @efilsid & BYpyatin %olemﬂa{etq e reepiipaask; ﬁdtrtﬁlaéﬁe%?}?gu"

re§ irfie ﬁlgggmﬁéﬁtﬁ ArhSSradli %&eaé@d‘ﬁi PEPCoSeep the

onani d U0 0 ceta [thiols, a-
dlsi.'Matlmagetngt a¥heatiterelvead nd&nger hay mvethamlé@lmﬁ collected, the
nucl eophi | es t hat ut i e the e
reRHeon Bide der Caed 1SRRI CAR G VS AR heThspre
wetstjrEtProp 26 minitedh ah8 thét’?@frﬂ%aa\wﬁi dtet@e #3by reference
in its entirety. Exanples of trival entphosphines
i nclude, but are not limted to, triphenyl phosphine,
tri met hyl phosphi ne, triethyl phosphine, tri (n-propyl)
phosphi ne, triisopropyl phosphine, tri (n-butyl)
phosphi ne, nethyl (di phenyl) phosphine, dinethyl
(phenyl ) phosphine, 1,2-bis- (diphenyl phosphi no)
et hane, 1 ,3-bis- (diphenyl phosphi no) propane,
1, 4-bi s- (di phenyl phosphi no) butane, 1,5-bis-
10 bk R@EBbPhOosphi no) pentane, 1 , 6-bis-
(di phenyl phosphi no) hexane, 1{p- di net hyl anm nophenyl )
di phenyl phosphi ne, di phenyl (2- pyridyl )phosphine,
tris (p-dinmethyl am nophenyl) phosphine, tbutyl 3-
(di phenyl phosphi no) propanoate, 2- (trinmethylsilyl)
et hyl 4- (di phenyl phosphi no) benzoate, 1-
(di phenyl phosphino) -4- (IH |IH 2H,
ZFLperquorodecyI) benzene di (4 (IH, IH 2H, 2Hperf

o o o -




present. The heterocycle may be saturated or

unsaturated, but not aromatic. Exanples of al kylene
wo@ziodes3s4dncl ude, but are not limted to, ethylBCEUS2007/069610

oxi de, propyl ene oxide, 2- butyloxirane, 2

, 3-di et hyl oxi rane, oxetane, 2-nethyl oxetane,

tetrahydrofuran, 2 ,3-di hydropyran, and

tetrahydropyran. The term "al kyl ene gl ycol" as used

herein, nmeans an al kyl diol. Exanples of alkyl ene

glycols include, but are not limted to, ethylene

gl ycol, propyl ene egcoI, 1, 4-butanediol, 1

, 5- pentanediol 1, 6-hexaegaplel3 and 1 , 2- hexanedi ol

. The term’ alkynyl as used herein, ans a strai ght

or branched chaifO¥s&ebar Wah"MHdsEs ©ORYEI ni ng at

| east one carbon-carbon tr bond. Representative

exanpl es of al kynyl inclu T£B| 3 are not limted, to

acet yl lmgyedients pr opynyl]| hauge@gyny P&{gioyt Yeight

2 p°“*”ny', unu 1 uuLynyI. The tCIHIIaHlngHlblI as
Eps@dedie A fiom Exarapis 1a] conpound capabl e 6B.0el icitilng a

nan1c effect, in vivo or| in vigigo, thraough

Etf?&l%!:né;%&%g% of—thernoryral pilybi ot-ogicat ~functiom of a
Dbyl BigiQxéde r eceptor ijn a conpetitiive or 0.13

non- conpetitive fashlon.gnﬁﬂﬁéﬁn1"aroyl" as used
hulClH, reants—an alyl group,—as dgf+ned hclein,

Malpjveamtteadtideo t he parent nol ecul ar _noi ety 2#rough a
carbonyl group, as defi nedahie#8i n.| Representative
exanples—oft—aroyl—tnetude—but—argnot—mted—to,

Dowaeyl PRiAd napht hoyl|. The term "dryl, " 288 used
herein, nmeans phenyl or a "bicyclic aryl" or a

TPromyileny glyéat mangrhethy! dthes Lsdd asyacdalventairgrh Doy Ehenaighit hyl | or
a phenyl fused to a cycloalkyl, or a phenyl fused to a

| | k | . The bi I | t hed t
(0932 Chaibdti wes Agded %Cahfagéyﬁ apekea B euisad With a motor
bi
dri%&%%@i&gﬁt%ﬁgs%gbgﬁe h CBTqulm Jﬁﬁ@ﬁ@é&@&%bhbf@nser a

I"CYCF i I ncl u ut are not
rdceVirigelthgko andiahwttmgrrdalmﬂé Wlth rd@eyhometpiohypected through a

K R T A
tag %ﬁ‘ﬁ#lhffm We fodged Hé’rr%tl%}fﬁl Baldr¥ductFond §M§érla$vs The

use to a cyc oal kenyl, or a bicyclic aryl ed
cctrdemtspdﬁ ¢y flaskTivera heated Itd cefipy/(1 TD%C)ataﬂédh@mEﬁbamcrl dy- produot

RS S50 BRESL DA BB AR 30 g o

re%éﬁmhr% ffe t*elfmfemﬂulr@ vakWradiay inbelbyde to b%"catcekanm the
imted to hydr oant hracenyl , fl uoreny

dlswtah@nmlrtg;h\é&h@mthewas nom@qr@{m mngg[ lp@j;gg coligcted, the
regﬁg%qlgﬁ gw?ﬁggggerdgﬁéf{% %% l@él:%r é3§2 Q@s :ﬂfﬁ%dheﬂ?é fraction
mitirevagheldior 88 ndeltes eiringveiich t:ﬁ‘leet axqthegmexbtn 131°C. The

bonded to . the al koxy carbon in_ the
mixtyigonse BiwiRs Wit Cthﬁég%ﬁg Oq%gf%g%"?g and $iied efar { §0FRe
substituent through the oxygen tern nus. Exanples of
aryl al koxy groups include, but are not limted to,
benzyl oxy, napht h-2-yl met hoxy, and 9-Fl uor enyl net hoxy
The term "aryl al koxycarbonyl" as used herein, neans
an aryl al koxy group, as defined herein, appended to
the parent noleci lar noiety through a carbonyl group,
as defined herein. Representative exanpl es of
carbonyl include, but arenot limted to,
1P%E%%ﬁ%%§%garbonyl napht h- 2-yyl met hoxycar bonyl and
9- quorenyInethoxycarbonyI . The term "carbonyl" as
used herein, nmeans a -C(O- group. The term "cyclic"
as used herein, neans any aryl, heteroaryl,
cycl oal kyl , and heterocycl e as defined herein. The
term "cycl oal kanoyl " as used herein, nmeans cycl oal kyl
group, as defined herein, appended to the parent




t hi adi azol i nyl, thiadiazolidinyl, thiazolinyl,
t hi azol i dinyl, thionorpholinyl, 1

wda 2@oxi4ont hi onor phol i nyl  (t hi onor phol i ne sul f BEEYS2007/069610
t hi opyranyl, and trithianyl. The "bicyclic
het erocycl e" is a nonocyclic heterocycle fused to a
phenyl group, or a nonocyclic heterocycle fused to a
cycl oal kyl, or a nonocyclic heterocycle fused to a
cycl oal kenyl, or a nonocyclic heterocycle fused to a
nonocyclic heterocycle, or a nonocyclic heterocycle
fused to a nonocyclic heteroaryl The bicyclic
heterocycle is connected.Eﬁﬂﬂhéibarent nmol ecul ar
noi ety through rpe t gen at om
cont ai ned mﬁthfﬁﬂ%ﬁg Eégéﬁcﬂﬁﬁﬁ%ggg%f§¢&ﬁ§
Representative exanples ofT abmygllc het erocycl e

i nclude. hut are not imtedto—1 benzodioxelvl 1

. 3- be'rﬁ‘SEﬁﬂilleanﬁ olyl, 2|3-8 iy 4F’a'ﬁ%ﬁﬂé‘?}'&.®§|ry|, 2
¥% o-1-bénzof urpnyl, 2 d hydro45%enzoth|enyl,
Q .

, 3-

Polyesier {famdempiedol Y1~ and1. 2.

Dmﬁletﬁﬁéthawaiﬂaaw nolinyl . The tri
a bi cyclic heterocycle fgoRg@detQ

bi cyclic heterocycle fusedto—-a cyleloalkyt—or—a
Db%ﬁ&g&V@ﬁaeterocycle fused to a cycl oal kéryl, or ja

bicyciic heterocycle fused to a nonocyclic

het erocycl e, or a bicyclic heterocycle fused to a
[0033PCYChargehEt wasatibd td el -liter, idyether ﬂl&stkacmmwﬂde\mtm g motor

connected to the parent nol ecul ar, noi et r
diaTbRA NS iep! stin plagie; ﬁd@%fﬁf-g%‘ﬁfi&&ﬁ'fisﬂ%% aWi? tﬂﬂ“%%{“ﬁé”a““e
| I
wttﬁ act}ﬁgtlﬁgmﬁgétrgoggégqeg th rﬁ?@h?@%%rhﬁfg ?%%{Halcﬁ%oﬁggl device.
TBe cofitents dithedlask 9eré Mate;zuno@macarcbb@!dlat|that5amp6raturﬁ for 30

exah odi be b, d ]furanyl, and b5a,
WUWSs%@afgeg% Adie gﬁ’zod'hfb d Jthienyl . The

term" heterocycloyl as used herein, neans a
het erocycl e, as defined herein, appended to the parent
nol ecul ar noi ety t hrough Exat@@lBényl group, as defined

08y T AR SR Py AT R el o RO VBT B hrepared

ad GBS RYC h@xa"n"ﬂrﬁe velnto Ahudptaméreand piixing edtﬂwoémwmg
means a nol ecul e t hat covalentlé%bon

ingredionann theneidsr shewb i 2p6ra HarR %ragﬁﬂgﬁ?“é) fondTitt
ng exanpl es of such hub nol ecul es are

h@&ﬁg%@%ghglycol propyl ene glycol, a,wal kyl diols,
pht hal i ¢ aci d, |sophthaI|c aci d, terphthallc aci d,
succinic acid, mal oni ¢ aci d, naleic acid, adipic acid,
a, wal kyl dioic acids, acetyl ene dicarboxylic acid.
Furt her enconpassed are "branched-arm hub nol ecul es”
wherei n included are nol ecul es that coval ently bond
three or nore polyner, oligoner, and/or nononer
portions to them Exanple of branched-arm hubs
nol ecul es include, but are not limted to, glycero
(1, 2,3- propanetriol) , pentaerythitol, 1, 2
, 4-benzenetriol, glucose (in its pyranose form
et hyl enedi am ne tetraacetic acid, am no acids, 3- or
4-am nosalicylic acid, 1, 3 ,5-benzene tricarboxylic
acid, 1 ,3-di am no-2-hydroxypropane, glucosani ne,
sialic acid, and dendriners, as defined herein. _ J
| The term "nononer"” as used herein, means any

1A Bekovi @ugb nol ecul e that nmay be used in the
preparation of a polyner that becones part of the
pol ynmer repeating unit. Exanples of nononers include,
but are not limted to, nmethyl nethacrylate, nethyl
acrylate, acrylonitrile, acrylic acid, N, N, -
di met hyl acryl am de, styrene, naleic anhydri de,
epi chl orohydrin, vinyl chloride, vinyl acetate,
caprol actone, caprolactam ethylene glycol, ethylene

%

cgyclic héterocygle is
phenyl, or a

(")QJ_




The term "poly (oxyal kylene) s " as used herein, neans
pol yners, as defined herein, conposed from al kyl ene
w@xi0da43307 al kyl ene gl ycol nononers, as defi nedP¢EU&1007/069610
Exanpl es of poly (oxyal kylene) s include, but are not
limted to poly (ethylene glycol), poly (propyl ene
gl ycol), poly (isopropylene glycol), poly
(tetrahydrofuran) , poly (ethyl ene oxide), poly
(propyl ene oxide), and the like. The term "polyneric
nucl eophi | " as used herein, neans a polyner, as
defi ned herein, containing nucl eophiles, as defined
herein, as ei t her part of Mﬁe@plyner backbone, part

of a side group, end group r—anRy—eofbi-rati-on of the

St

Ingreeimdl ng, as def i |ned her%nﬁple Exan'pl es of Sample 2

porynert cruct euplll Fes—inc e PEG bi s\ (p-t I
P%'W%?fr%m de, PEG bi s (sucé?ﬁfﬁﬁ% aci d), poly 85 ¥ phrts

Plgé}wﬁggrrgé%ﬁ&wene) , and polyg facrylig acid) . The
term Ig as use herel n, neans pnl y 1 (propyl ene
PIRbYEOI acid The term pri nary él1cohol 4s used heréi1n
——IIB&DM”" r‘nrrpnlln conrtathtn ah UIlbI.I UIId.I HI uuay,
pmeemwlfomea@dr bon atom to m ch the oxygen is
ted,—i tself Ts{singly Do @d t 0 onlly one ot

% tituent that ijs not hyd agen. Exanpl es of primary

al cohol's include, but are not limted to, nethanol,
T@ETIaNeIN 75A0PEMBamNPdbm Dbepzyipoatieohol

2 dreormpabsptioaf asrfsolutidn dilitedvalo% hyyeighpwitpydprseheinol , 2-

¥ gdhicotph &e rettet dratatf DOVARGL HWdiHaSieﬁﬁﬁanol and 2

, 2-di met hyl -1 propanol . The term "primary am ne" as

omssy hesastinys menyepaa;edqummmg Santpdésil oot CrNFeated

o T SR arp o o B B LSS 9488 1

ééb%ldgl?ﬁ)%bqf” MRe c@ﬁfe‘d‘ éh%eté FBRS epyLamarTer fl@npility by bending
am nopyri di ne . term "secondary al cohol "™ as used

arhtésmmpmgrwdeear@ Oondpbuﬁdi thehea). fronyedge-gnds, the percent of

AR SRS B aLh o B bR PR B0 SBazeaino
clrg® 'lfHeh@Jer ﬁbmbmfwms bh@UIa@é@frOﬁtthlemdsolgenf thirekewedges To
car bon to iC he oxygen is bonded na B g% lﬂEK—
nwaumu(gaoemurﬁethew@@%g gasKypb efé@ﬂ‘fbéf‘? yhethytgtane (

mimggf)éfe%qlﬁaflaﬁ?o% Fé’ R c%%%ﬂﬁ%réé]fé Fﬁﬁ%e%ﬁgirate) The

ano cyc opr opanol
re@sth fdeeane l"uesdef hb{@l boatxed shemaq W tepinpesitidrizy, processmg

(eierimaheTE roR ORS8Nk 8 4205 oS Mo
sﬁﬂ%ﬂtg Her '&ti%}by“«f?ﬁghﬁﬁlhﬁfm%ﬂ&ﬁ% MidirPdSibAEEE vinedati®a 3%

ner  chai n term tertiary am ne" as used
b?la:leegi‘rh sohtianof angtlmaaﬁetmdalommwaﬁwﬁﬁhgfmmﬂt&é@lﬁ upon removal

ein the en itsel f mkes
frg@ﬁfgg reto qu%lgq 8%1 Qatings,wele cVa blfat%% 8£' ggg ﬁ aB qjﬁzgt'oereset
b[ﬂ'sﬁlhg%ﬂwd@msﬁﬁﬂ&al@bf 9408 11¢ DibdindPthe it rF@r theaédmslon test,
i mde, sul fonam de, or sulfinam de.

theemartlalsj'v@w aeeredrio laudesshaten pgiterini ang covered i adhesive

taH_e %@bﬁ%ﬁ%ﬁ%ﬁﬁﬁ k{ehﬁ):%:rpl pe&%?élhﬁﬁqtﬁ‘ﬁ reranamed intact was

reR¥ {1@0 D ipfkadff)e, THer tepsimstodragth mas medsmed by an Instron
N-di met hyl ani |l ine . Conjugate Pr ar at Bﬁ arlt

T 46 G| Wit P QN FRaska T 4572 BPBBARaEL FRPL Ifi gsimy'free
[ 0 ickness,
i iﬁgﬁ*ﬂ?%ﬁ% Qs%ﬁqg\é@ EREROYRY FRNILIRIES. ??’?‘.’n'% thick
naterlals Those skilled inqghe art will recognize
that any -OH or -NH2 containing polynmer may be
utilized in place of mPEGOH or m PEGNH 2. In
addition, those skilled in the art will recognize that
mul ti ple functional groups may be present in any
pol ymer whi ch may be used according to the nethods of
the |nvent|on Schene 1 In Schenes 1-5, n is dependent

o - " Y a1 o




N- (3-di met hyl am nopropyl )-N -ethylcarbodiim de

(EDC), Ncycl ohexyl- N - (2-norpholinoethyl)

W@ 200Dodi4dTi de met ho- pt ol uenesul fonate (CMC) , PCT/US2007/069610
di et hyl azodi car boxyl ate (DEAD) and tri phenyl phosphi ne,
benzotriazol -1- yloxy) tris (dinmethylam no)
phosphoni um hexaf | uorophosphate (BOP) , O
(benzotriazol-1-yl) -N, N,N "', Wtetranet hyl uroni um
hexaf | uor ophosphate (HBTU), O (benzotriazol-1-yl)
-1V, zv, W, 2zZV - tetranethyluroniumtetraf
| uoroborate (TBTU), O (7- azabenzotriazol-1-y - N,

and\a'1, Bvh 'gauge tergh hyher wamw%@v&ﬁﬁ%%wﬁéanﬂmg

cqperend e e b el ekt RA TR ey

(benzotriazol -1-yl oxy) di pi peridi nocar beni um
hexaf | uor ophosphat e (HBPipﬁ%,
bronDtrlpyrrolldlnophosph exaf | uor ophosphat e

%aéﬁ '-P’o aymeV é\’":j? Jﬁﬁ YOT e RE®- | 3% Acelic Acid Tg | Tensile

DEFZonrt d2in 3 VT |)afy [Modi T By 1 SSUATE AN O QOSEIM (Vpa)
cot rafi-veg obgrape (BT O (d ofo o opoRACe
i NS TN l"lvfl tTy Tt U"fbd’“' l%lsld 0 NT
'(-I%Tl“ r{j ( g’ulg‘u 0—= 66 4. Hyllu Q‘Ul, I\I,I

N'-bis (t et r amet hyI ene) uroni um hexaf | uor ophosphat e
(HPPyU) , 0- [(etho r ¥ E amet hyl enam no] - N,
N N', Wetranet hyl u?@&% apd raff uor oborate (TOTU) ,
bromotris (di netkytyastent)” wao spEtenasifaliows:
hexaf | uor ophosphat e (BroP)
chl orotripyrrolidi nophosphmﬁl% hexaf | uor ophosphat e

(PyCIORpreofdfOr 7T PyT T ol CARREGAT beni Aats by Weight

hexaf | uor ophasphate (Pyd U,

1%@W|%@G@b@erl di nocarbenl um hexaf|l uor oph@sphat e

pCi U) chloro-N, ,N" /N -bis (te%rarrethyl ene)
E p I"Illlmfﬂfra;f| |nrn30rata 2- chiere4
, 3-di rret hyI [ m dazol i dj ni f | uor ophosphat e,

4 chioro-1 dazo |d|n|umtetrafluorqt%orate S
16r0wiah86a@d'°ag}°r0%ﬂgﬂ N, N,N'N
Atigt ramet hyl t hi uroni um tetrafl uoroborate (TOTT), 1

ISBE tBoxr‘,}\})Qenzotrl azol e (HOBt) , | 131,

7-azabenzotri-azole—(HOAL

L AT TTTLEUU < \II\J‘\

Mtafé&mrﬁ,ﬁﬂtﬂéle of a tertiary am ne,

)
)
t .
USe grtlary am nep 1 nclude, but are got [imtled
be(qtylt Satvd| am.-ne, et yl did SOpF np_y! :

a

Memqr[ derbe,(wmnenopyrl di ne . Appropri

groups i ncrude, but are gekrgkigm ted to, t-butyl and
benzyl . Renpval of the alcohol—protecti-ng—greup—ynder

xglg,q@lltlons fam liar tp those skilled in 8l3e art,

yietds the nucteophiT| C pgkyeea contai ni ng phenol
groups, as illustrated by Nu-3_in Schenme.l1 -

ﬁéogousl y, polymerifc nucl eophil gs contai7ni ng

L... ophenot—groups, such as Nu-4 in Scheme 1 , may be
prepared by a couplinph an am ne functionalized polyner

with a protected nercaptobenzoic acid under

deh atln condi tiqgns to, for h [
(RS B, SRS o B LT bR o 3p MR o ot
d aﬂwlé&est@éFéﬂr%!édéW lsaskeokad toduan, au@trecteoneur@ngensm,
t hi ophenol. Alternatively, a protecte

rmwmﬂaﬁemla:h%@fi!’w mytl@wtbs%@erm@meé&r&%m@deﬂthrough a
(tert-butylthio) benzoic acid. Renoval of the thiol
it 6 b4 8@ group, under conditions famliar to those
skilled in the art, or reductdeon of the dithio
intermediate with dithiothreitol (DTT) |,
dit hioerythreitol (DET), 2-netcaptoethanol, reduced
gl utathione (GSH), tris (2-carboxyethyl) phosphine,
tri butyl phosphi ne, 2 ,3-di hydrolipoic acid, 2,3-
di mer capt opr opanol (British anti-Lew site, BAL), 2, 3-
di mer capt o- 1- pr opanesul f onat e, SOdI um bor ohydr i de or

.



not limted to, t-butyl esters, t-butoxycarbonyl (BOC)
benzyl oxycar bonyl (CBZ), and

w@2do7ae4enyl met hoxycar bonyl (Frnoc) . A s di SCUSBENUS2007/069610

previously, preferred active conmpounds of the

invention are. Appropriate VLA-4 antagonists for use

in the processes of this invention can b e prepared

fromreadily available starting materials using known

procedures and readily avail able starting materials

or, where the starting material is not known or

commercial |y available, such materials can readily b e

teﬂ{lp%?étru?éj fatsinagk lcbhebPdavics. PTHS edpicess oDebdlabkavere heated to
ocesses for greparatlon of the VLA-4 antagonists

| HECeansh Bhargee wias) Ardedderinn8ack n 0 seadhen Mgpaspeated
774
oA L b g OB e bt e

re@@ﬂfﬁ%}dﬂ@sl@ houting iHekiGyogr maptivo tioves the tenhzerpiuse ivagsgradually
VLA ant a insts to intr duce an a oho% substl%qg éeran
maw@ﬁrfqﬁap G0 kemie GstilATeR ooMmg Here BRGINO '8 y
heEesobled MIB9C, th ked
ngé[ﬂg’gg“r% @e%térdéltg{?éda%a{ggmlmﬁ to t0 ee net hods 01? IDtat?ee
ccpumwmsremémcb\mﬁea [Dexpy- Simhta@@atatys Aller with xplene, apgd Sharge

conta 3-dih dro 2)fimd 4 o
#qw,s,qﬂ"dﬁ]d i e %ﬁ gtgd@g%gy%gg%rze%opg for 2 gdditonal
SW%&thgnQH%ﬁba%ﬁpcﬁ@g@moprl ate |inker, tern nat ng

i'na primary or secondary al cohol for use in the
methods o f the invention. A s an exanple, an

optionally substituted hy qgld is reacted with

either A-3 or A-4under dé%%gﬁ%rrve bond form ng
M?FFéUMﬁere‘w ehmptest werat preparad m;hcm@;ngasolmseuamdv

previ ously, ield the esters A- % CE%%@? [ ativel
piepaptas d@swbe&ﬁﬁrﬁi@m@?@ pr‘fqnaﬁara e R ?Jr é%spe ¥,

i Rithe€@rddhshown in Table

E?g%%? %%g%Q@nmgﬂgh%ﬂéﬁ?Eﬁ@p 'S%?@%négndellc aci d,
8 luagti ambiard coBditibps uokimeregaiaousci d,

2- hydr oxyi socaprolic acid, 2-hydroxy-3- nethylbutyric
acid, (4-trifluoronmethyl) mandelic acid, (4- nethoxy)

mandel i ¢ aci d, hexahydr omenglgkisc aci d, 2-hydroxy-3, 3-
di met hyl butryic acid, 2-hydroxy-4-phenylbutyric acid;

]
[n?FécfthUOf ol act igangud ¢, - kﬁampﬁaﬁndel i Saauiiel? Sample 4

L ]
hydr oxyect ghoi e—aci '"I 4—goronandet—ec—aci a,

PQIyesHeloBorrandel 1@0pertel, 4- OROMEFandel i ¢ a&id 0

2=hydroxytetradecanpic jaci d, 1/~ hyd dec,an0|896 rt
Palye erq5 hydf oxypent adecanoi ¢ gcid, 1%@%QS%Q parts

Pﬁ&%ﬁgﬁygggecanoic geid,| 11- hydroxyyndecanog ¢ a¢id, 10-8.9

roxydecanbic acid, N-BOC-L-serige,
p{loB@@estifohicepni ne, NBOG L- honpserilne,
a L BOC- L- honof hr eonige, frans-4-Ahydrioxy-Lprgl i ne, 1.5

ropic acid,| 3-hydroxybutyric acid ! _and 4-

TOhiycimesahaes #nyd sojuiemdibied toatdby weight Wit i5opsePangpt i onal |

preparative step, after formation of the conjugate,

otectin
(R SEIP SR BT GR S B cblfechtbl i rom i
amF%trremv%lmeoddgmgat|m mtshmﬂmtlflmrbyweducm@ntm@@@ht
skilled in the art. For exanﬁ carbo é Eiﬁa h
aperagernoleaulenweight (We) 8% FaL e rB“r%‘c Bi% &O'Bé, phy
for exanple, the t-butyl ester, for the "M tsunobu”
coupling to avoid unwant ed side products. In a fina
after formation of the polyner conjugate via a
Tm%ﬁ%@ﬁﬁ 3" reaction, deprotestion of t-butyl esters
with trif Iuoroacetic acid or 96% form c acid, yields
the free carboxylic acids as part of the conjugate.
Representative conjugates that may be prepared by the
process of the instant invention, including
pharmaceutical Iy acceptable salts thereof, are set
forth |n the follomnng table mhere mis Oor 1, gis

Y L



dendrinmers include, but are not limted to, polyam do

am ne (PAMAM (CGunatillake et al ., Macronol ecul es,
wa2®s143347 1556; U.S. Pat. No. 4,507, 466), PCT/US2007/069610

pol yet hyl eneimne (U. S. Pat. No. 4,631, 337),

pol ypropyl eneimne (U. S. Pat. No. 5,530,092), and

Frechet-type dendriners (U S. Pat. No. 5,041, 516;

Hawker et al., J . Am Chem Soc, 1991, 113, 4583)

term nated with am nes, al cohols, or carboxylic acid

surface groups . A recent review on dendri mer

synthesis is Tomalia et al ., J ym SCi aﬁt A
(GP(E’pISanmpléhémGPQJCl@Qre ta@en WEEBlY P ﬂ‘@@l@gﬁ fivyayegls ghaging in

gGR SR, 1 By ol Bl YET TBEE® o1 "oy 7 "nem

Soc. Rev., 2004, 33, 43- 63 Speci fic exanples are

i ncluded in the following tahle of comrercially
avai | abl e pol yners. CbnnerlﬂgﬁE& avai | abl e pol yners
suitable for use in the invention include, but are not
limted to: Nektar Therapeutics (San _Carlos, CA) Cat

mproT Y merw iRilé UG HA losk mPEG-INHR | Mess-inBivk Bavka M gossin Mw, 5 wks

I nPEG , 1Mm9~ 10 kDa ®MPUOPOL nPEGNH 2, Mi ~ 20 kBa

ZVMOUBOT MRig3e0H,] Mv ~ 61 kDa 2MDOODONONPEG OH M w 6.9

DaNOFCoT pedzat 1 gn ( Toky®, Japan) Proasict Pol ynmer Nane

(S'Ljf\iBRi \Jﬂlh@ﬁi— 20H m—’l:gn S)‘I MA] 2 kDa 7ieH 50H nPEG OH,
M B2 F1PEG-GH—WMv 12— RDaVEFF 20T nPEG OH,
Mv ~ 20 kDa DKT-34H PEG-diol, Mv ~ 3 . 4 kDa DKT-IOT

[ 5§]Wh%|read\/é6\éﬂ|@uﬂépén%&rﬁ@rﬁsEﬁﬂmdInwenilthaveE@ehmscnbed
PTE- 10000 4-arm PEG t etr.ol

atpxmﬁf@epymﬂseﬁcﬂf Isiratipm L oG0S B PR gilig in ezt that
%&E\&%ﬁh%é 0| H Ohetaf &f H@?%é&ﬁ&fé}ﬁ@h%ﬁ’f—@e%é@ without

exag ycerl ne cor 20000 8-arm
ARG from tha\he2Bork Ba defirechiyl theeppeeded clRIASEO- 40000
8-arm PEG octol, Mwv 40 kDa, hexagl ycerine core
MEPA- 20H | nPEG NH2 , Mv ~ 2 kDa MEPA-50H mPEG NH2, Mwv
5 kDa MEPA- 12T nmPEG NH2, Mwv ~ 12 kDa MEPA- 20T nPEG NH2
Mv ~ 20 kDa MEPA- 30T rrPEGNHZ , Mv ~ 30 kDa DE-O
34PA PEG di (CH2CH2NH2) ~ 3 . 4 kDa DE-O 5CPA
PEG di (CH2CH2NH2) , Mv ~ 5 kDa DE- 100PA PEG- di
(CH2CH2NH2 ) , Mw ~ 10 kDa DE-2 OOPA PEG di
(CH2CH2NH2) , Mwv ~ 20 kDa DE- 300PA PEG di ( CH2CH2NH2)
, Mv ~ 30 kDa PTE-100PA 4-arm PEG tetra (CH2CH2NH2 )
Mv ~ 10 kDa, pentaerythritol core PTE-200PA 4-arm
PEG tetra (CH2CH2NH2 ) , Mwv ~ 20 kDa, pentaerythritol
coreSunBio (S. Korea) Cat. No. Polymer PIAM 2 | nPEG NH
2, Mv~ 2 kDa PIAM 5 HPEGNH 2 , Mv - 5 kDa Pl AMIO
nPEG NH 2, Mv ~ 10 kba PIAMI 2 ITTPEGNH 2 , Mw 1 2
kDa P1AM 20 nPEG NH 2, Mwv ~ 20 kDa P1AM 30 | nPEG NH2,
Mv ~ 30 kDa P2AM 2 PEG- di ami ne, Mv -- 2 kDa P2AM 3
PEG di ami ne, Mv - 3.4 kDa P2AM 6 PEG di am ne, Mv -- 6
kDa P2AM 8 PEG di ami ne, Mv 8 kDa P2AM 10 PEG di ami ne,
Mv -- 10 kDa P40H 10 4-arm PEG tetrol , Mwv 10 kDa,
pentaerythritol core P4OH 13 4-arm PEG tetrol , Mv ~
13 kDa, pentaerythritol core PA4OH 15 4-arm PEG tetrol
Mv ~ 15 kDa, pentaerythritol core P4OH 17 4-arm
PEGtetroI , Mv ~ 17 kDa, pentaerythritol core P40H 20
4-arm PEG-tetrol , Mv - 20 kDa, pentaerythritol core
PAAM 10 4-arm PEG tetraam ne Mv 10 kDa,
pentaerythritol core P4AAM 13 4-arm PEG t etraam ne Mv
A lPRes BNt aerythritol core PAAM 15 4-arm
PEG tetraam ne , Mwv 15 kDa,- pentaerythritol core
PAAMI 17 4-arm PEG tetraamne | Mv 17 kDa,
pentaerythritol core PAAM 20 4-arm PEG tetraam ne | Mwv
20 kDa, pentaerythritol corePIOH1 nPEG OH Mwv ~ 1 kDa
P1OH 2 nPEG OH, Mv ~ 2 kDa Pl OH5 nPEG OH, Mv ~ 5 kDa
PlOH 10 nPEG OH, Mwv 10 kDa P10H 20 nPEG OH, Mw ~ 20
kDa P6OH 10 6-arm PEG hexol Mv ~ 10 kDa, sorbitol

- AN I A~ L g pe—— R A A r-- 1 ™~ T L | o



that is separately fabricated. The end is then

attached to the can body by an edge rolling process.
wa\ecwondi4ogl y, the coating applied to the can ePdI/EsW0k069610

typically has a certain degree of toughness and

flexibility, such that it can wthstand extensive

fabrication processes, in addition to sonme or all of

the other desirable features discussed above. [0005]

Vari ous epoxy-based coatings and pol yvi nyl

chl ori de- based coatings have been used in the past to

coat the interior of nmetal cans to prevent corrosion.
THEREFRQRENVEgCbAIMEt eri al s cont ai ni ng pol yvi nyl

chloride qr, rel at l i L[ il "

can' tener aieod 68 ECRPRAIRERTA PR Ry Kl e oP Bl BFecmposition
cér‘ﬂﬁﬁ@in?@ NoTpEsteREEMbYEIngahé Yedaotiomprediest ofi t h
epoxy-functional plasticizers. In addition,

epox§) bas@#ob®stadgs are prepared from nononers such

as bjsphe " " ' _ ~BPEY i i
ai gl Db dyT Bl Rpe/Tohcted B ?Pﬁ@% baﬁ‘s‘%%ﬁﬁd? e carboxyiic acid
afdi/or yeiedly| et her ("BADGE') and bi sphenol F diglycidyl

et her ("BFDGE").; certain of thes 0 have bheen..
WPEPR {AR1CaSPRMIPAS FHETALY KB A ORI T fi suBEERtaly
et e BRI Eave fesasmade to scavenge the residua

unreacted epoxy wth, for exanple, acid functiona

pol y2er s, ThéfadewsohGrinde ghereintha sigyavermge molecular

r obl sqgne . free or their by-products

W%Q%EOE{HQ H’&Y%ﬂﬁf ﬁ.'l%%]ﬁgﬁﬁﬁaut horities,

par t gcul athy fddd &4 OPClairarie wheséinithé Wt s of pblyestemiutite

of free BPA, BPF, BADGE, BFDGE and/or their
coypppsibenia 80 {ha? wire, %?ﬁ?@p@'htﬂt@.solﬂﬁﬁW%?posi tions

t hat , neet | t

stant ity IR SRR CETRY, Mol e pol B JRNenE R oe!

t he preseTisefmfd eari of Cairlly sihereilitibs bis-fepmey danprisesed

for food and beverage can |liners that are
hwﬁgﬁaﬂﬁﬂ@mﬁeﬁpié f%?'@ BPA, BPF, BADGE, BFDGE and/ or

hal o?'_enat ?ﬁ%’f’dd@/&an-rgf OB 3O WHEPSIn NS BFPBLRILE; whbE Bured, is

can l'iners having resistance to degradation in acidic
thedldstecamtiogmaptied @b Hrd gardesi red. SUMVARY OF THE

2 pofyest B1° GRMALP TGRS, ST aNe Bhaide oRdEfpes

d@ﬁbﬁgﬁja@ad b) a bis-epoxy reacted with a nono- and/or
I - phenolic carboxylic acid and/or ester. [0007] The
presdnt i Avefrddosan ef Elgim Hevhéreiadhe gatexyifoastehpamprises a
coated at least in part on the interior with a
Bsition conprising a polyester conprising the
reacyi on Ph@ehet caf ofadladn o wherein anel phjahenbicshpiEesymethyl
reacted with a nono- and/or di-phenolic carboxylic
pagibgnand/ or ester, wherein the conposition is
subs nti a W [ rises an
freeﬁ@f éﬁ%%ﬁxgﬁgﬁgggééﬁﬁﬂogﬁg Iﬁﬁggg?esenﬁﬁyﬁtggﬁyon
atrylid grafteerfodhe polyedtero food cans coated at least in

part on the interior, Wth a conposition comricSi :
pol y@@-t erﬂﬂ% dcan of q‘f\%‘é‘fg Ty W%ﬁg%)'giﬁ? 8?”\?8?'%? f@#ﬁ‘%ecg)smpnses
a%ggg 0% i n an acidic medi um DETAILED DESCRI PTI ON OF
P ENTI ON [ 0009] The present invention is directed
t o alpol yEse trodcearpef Glaing 1t mbereindhe enaisddnitien af thg)fogd can
'&ﬁl.ol' and bh), a bis-epoxy reacted with a nono- and/or
c Péﬁ%%%Pﬁee@ rboxylic acid and/or ester. The term
P @Y b5 3035S used herein to refer to any conpound
having two or nore hydroxyl- 1@-oups. Suitable polyols
include but are not |limted to al kyl ene glycols, such
as ethylene glycol, propylene glycol, diethylene
gl ycol ,- TP 05 3891 05 3936di propyl ene gl ycol,
triethylene glycol, tripropylene glycol, hexylene
gl ycol, polyethyl ene glycol, polypropylene glycol and
neopentyl glycol; hydrogenated Bi sphenol A;

o o o R R o o B A A 1. .



and/ or substantially free of BADGE and BFDGE. [0017]
The conpositions used according to the present

WO pwentison can further conprise a cross nker. BCT/US2007/069610
sui tabl e crosslinker can be determ ned based upon the
needs and desires of the user, and can include, for
exanpl e, am nopl ast crosslinkers, phenolic
crosslinkers, blocked isocyanates and 1, 3,5-tri azine
carbamat e. Am nopl ast crosslinkers can be nel am ne
based, urea based, or benzoguanam ne based. Ml am ne
crosslinkers are widely commercially avail.able

/ such ..
as fiem Ojtfeed FAAGSAtade!, leasidn pag anvibeLntenar with gecomposition
_ B ; : . )

AtV 0e LR gafgsng Rkfeopopusen o,

be used aspalhef,easl i nker, provided the final product

is still "substanti al free of BPA'  Far ,use.on_food. _ .
cansP) pheﬁ@l‘ﬁ'@P‘P%’s@aégq Yk aﬁ%“%‘ﬁndé%rrﬁmnﬂ“%ﬁ‘?rboxyhc acid
aRypPBeRe! A are particularly suitable. [0018] The

conposi tions used according to the present inventjon

typi t4l | yToeepmipoesitignedtCdaim hanwherei the eeimpefdtion Is

s oS R R e STl o 5 BATTEE B B DOE
the pol yeatigsd whh obdpitasadttin partan tasdetedbr #h taacdfposition
wt % such as 80 to 99 wt %  The crosslinker is o

coprisiaplapgyesienthat hagm laps livholpculerweigy qfdess thapdf% inan

. . 5 W % again with wt % bei ng based on the
a@@gﬁpé@% I'ds weight. In certain enbodinents, the wt %
of ct®ss!| Thikesod tart bECEROMPIGS cbatad atdedd impafboorthedsterior with
based on total  solids wei ,. such as 5 w. %or |ess

a COUTPYP PRCERRFSHY @i%éﬁ@f@éﬂ%ﬁﬂ g e rdap iR Bf ess

ﬁhﬁwﬁﬁ%HﬁBnQRMﬁ@hﬁﬁﬁ&ﬂnpr'Se a solvent. Suitable
sol vent's I ncl ude water, eshgrs,aﬁjéﬁol éthea?, werigiegior with
gl yctl.s, Kdedoescamobiimc!grga gasian hadr Graehpyesior wi
al cohol,s and the like, Partjcul ar] ' :

R TOReL o eI B B Srohea g foRet SeGuBE fgiont of ess

tHARDRB 6n BRI @R, di methyl esters of adipic,
glutaric and succinic acids. Typically, the L ,
conpd3i t | B faadecart ebaledt 150 caatettirastdn pa’endhs jiterer with

and 60..TP 0 . j : L ;
PP ary e & st T Y 2 R R RholSiafigight of ess
thageEhoh @f ahmcidi@mesioys’ means 50% or greater of the

non-solid conmponent of the coating is water. Thus it

wi |1 1%e uhdensstsconmaisinhibersac P@dt':‘SLﬁ{)nent of the

conmpsiti onprise up to 50% sol vent and stil

be "%ﬁue&%@§W6?%8§O] The conpositions of the present _

i nvelnt i ona barepd ycreactedaiith amyorut-aed/oc dipkendlsrarboxylic acid

addi tives such as pignents, colorants, waxes,
anq(pF Pei8ht s, defoaners, wetting agents, plasticizers,

fortsdi ershandivedierly Sldim M YvHEERIAE polyctid étaplepeastyddl.

catal yst can bg used. Particularly suitable for food

can 2bpl i ke polyester of phaigpHbMheraii the itcpegeegmprises

benzen l.fonic, acid. . .[]0021] The coating conpositions
hﬂﬁ?@??%@a%ﬁﬁgvﬁotgﬁnﬂgué%plied to a food can by any

meansy KNopwe polybEier af ClmcTd, ashdieih thelcarisodytic acidrsomprises

roll coating, spraying, and/or electrocoating. It wll
dipben@lradidat ed that for two-piece food cans, the

coating will typically be sprayed after the can is

made. For three-piece food cans, on the other hand, a
TF@bdo1 Os 3sheet Wi ll typically be roll coated with one

or nore of the present conpdditions first and then the

can will be formed. The coating is applied to at | east

part of the interior of the can, but can also be

applied to at |east part of the exterior of the can.

For can end stock, a coil or sheet will typically be

roll coated with one of the present conpositions; the

coating is then cured and the ends are stanped out and
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m nutes. Charge #2 was added over 4 hours. Exanple 5
[0034] Two different sanples were prepared by charging
wp@oioyesi4er B, prepared as described i n Exanpl eP@I/pSiont/a9610
a container and mxing in the follow ng ingredients in
the order shown in Table 5 under anbient conditions
until honobgeneous. TP 05 3891 05 3936Table 5 1
METHYLON 75108 solution from Durez Corporation 2 Otho
phosphoric acid solution diluted to 10% by wei ght with
i sopropanol 3 Solvent is 1/1/1 ethyl acetate/ DONMNOL
PM di basic ester 0035 gs were prepared b .
dr av%g Shit pelyeiezoéégarrcf 9 pletpdhsIcaraNI s SHEBEamPrises
18 wi re-wound rod. The coatings were baked
10 seconds at 45Q0F. The coated sheets were
eval 2t edTHepolykster of Cldiy 28, weardinthe patbsracanpigses methyl
megges (2.0 inch by 4.5 inches). For wedge bends, the
PHAPERNt of coating that cracked or crazed al ong the
bend was determ ned (100 = crazed/no cure). The
average flexibility was calculated fromthe results of
t hree wedges. To neasure surface cure, the coating was
rubbed with nethyl ethyl ketone (MEK = nunber of
doubl e rubs before the coating breaks through to the
substrate). The resistance properties of the coated
sheets were neasured by processing (retorting) themin
two food simulants for 30 mnutes at 1270C. The two
simulants were a 2% by wei ght solution of citric acid
in deionized water and a 3% by wei ght sol ution of
acetic acid in deionized water. | medi ately upon
renoval fromthe retort solution, the coatings were
eval uated on their ability to resist blushing using a
visual scale of 0-4 with O being the best. For the
adhesion test, the coatings were scored in a
Crosshatch pattern and covered with adhesive tape; the
tape was pulled off and the percent of coating that
remai ned i ntact was recorded (100 = no pick-off). The
tensile strength was neasured by an I nstron Mni 44
Unit with a 50N |oad cell at a crosshead speed of 10
mmmn using free filns of approximately 25.4 mmin
length, 12.7 mmin width, 0.3 mmin thickness, TP 05
3891 &05 3936and a 1 inch gauge |length. The Tg was
measured by differential scanning calorinmetry (DSC).
All of the results are presented in Table 6 . Table 6
Conparative Exanple 1 Polyester "D' was nade as
follows: Table 7 [0036] Charge # 1 was added to a
12-liter, 4-necked flask equi pped with a notor driven
stainless steel stir blade, a packed col um,
wat er - cool ed condenser, a receiving flask, and a
heating mantle with a thernometer connected through a
TP 05 3891 & 05 3936t enperature feedback contro
device. The contents of the flask were heated to 1250C
and Charge #2 was added to the flask. The reaction
m xture was heated to 1480C, and the water by-product
was distilled off through the colum into the
receiving flask. During the 16-hour reaction tine, the
tenperature was gradually increased to 2000C to keep
the distillation going. Wien there was no | onger any
wat er being collected, the reaction m xture was pool ed
t0189C, the packed colum was replaced with a
r DesaneSt ek apparatus filled with xyl ene, and Charge #3
was added. The mixture was-BBated at reflux (
188-2000C) for an additional 8h, and then thinned with
Charge #4. Exanple 6 [0037] Four different sanples
wer e prepared by charging polyester B or D, prepared
as described in Exanple 2 or Conparative Exanple 1,
respectively, into glass jars and mXxing in the
follomnng |ngred|ents |n the order shomn |n Table 8

a



