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WD 2006/ 079099 PCT/ US2006/ 002608 -1 METHOD OF
CONJUGATI NG AM NOTHI OL CONTAI NI NG MOLECULES TO

WWEMbOLE® Thi s application clainms priority to RLCBUS2006/002608

Application No. (Not Yet 5 Assigned) filed January 23,
2006 and also clains the benefit of U S. Provisiona
Application No. 60/646, 685, filed January 24, 2005,

whi ch is hereby incorporat eld by reference. BACKGRQJND
OF THE I NVENTI ON 10 Recent advances in bi otechnal
NEBSHODPH L QVHY S AN G AN IEH Odt CONTEHDIREUYIEY-

as therapeutic proteingo pgpitges, antibodies, and
anti body fragnents, making such bi onol ecul es nore
wi dely avail able. Unfortunately, the useful ness of

bi onmolecul h eds b i
pr ot egﬁ tapgls%&a gfarlgd%n&y{ﬁ% short’ Igilt&rgﬂé% 1(Itsl ing tYet
hsdifndd) fiided Jaouearg QB L0 aingt alsoreddimbithe hepefipatil).S. Provisional

mf act E\%q: |6p&4§,6g%eﬁlg adm ?p@% C}Eﬂblsthgrb%ﬁér?c%rporated

Bl MbRdcd nterest in adn1n|ster|ng bi onol ecul es for
therapeutic and/or diagnostic use, various approaches
to overcome these deficiencies have been explored. 20

e such appr oggkidROURES OrerREwYehyrionpl ored is the

nodi fication of proteins and other potentially
t herapeutic agents by coval ent attachnent of a

Y e R B BRe L RINSLINLRNS XAl AL Rl ling of

Bic@holeddite@nsuci? Ml&fh))eut&ﬁﬂeteﬁﬁ Sﬁep(tﬂi@S? ﬁ)ltlbdﬁa%t and @itibody

BRI AT S dTO BoLoBilgt L 11l NS 3004 TARa he

ﬂ@&uﬂké&ﬁ%mﬁd‘)le@\ﬂ ¢sdie bfteg hampred oy ®ILEﬁ)r rapidenetcoldfit er ,

"pegyl ation") to_a rotJn or t.q,.sol ve or
QF@&W&?% éhqiiga‘ﬁﬂﬁu@f“ngth 15 ?&B‘f"éﬁ@%&}i‘ty’dpﬁ?@ 1Y W%pept i de
5%ﬁﬁgts't&§%e§ol'a%1ﬁﬂﬁhﬂratﬂﬁcwwg 11(11%%0%51 ity @oanpl e,

rancl s I nternati onal” Jour nal Henat o] o%
8m11113_®t(0119©gg to thpsrHbssKerestAn adiggnigpring le@gxpl;gcules or

3B o 8P, Pons s Gt e

Reficieaciys Rovibewsexbated59- 476  (2002)). WD 2006/ 079099

PCT/U 19605%4:}9 ggpqgagch that has been widely explored is the modification of

proteins and other potentially therapeutic agents by covalent attachment ofa
vehicle such as polyethylene glycol (hereinafter, "PEG") (for example, see
Abuchowski, A., et al., J. Biol. Chem. 252(11): 3579-3586 (1977); Davis, S., et
al., Clin. Exp. Immunol., 46:649-652 (1981); and U.S. Patent Application
Publication No. 20040132664). The process of attaching a PEG group
(hereinafter, “pegylation”) to a protein or peptide, to solve or ameliorate many of
the problems of protein or peptide pharmaceuticals is well documented (see, for
example, Francis, et al., International Journal of Hematology, 68:1-18 (1998);
Abuchowski, A., et al., (1977); Chapman, A., Adv. Drug Del. Rev. 54, 531-545
(2002)); and Roberts, M.J., et al., Advanced Drug Delivery Reviews, 54:459-476
(2002)).
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-2 Briefly stated, covalent attachnent of a vehicle to
an active agent such as a protein, peptide,

w@oelogpamehar i de, pol ynucl eotide, |ipid, or an BCT/ER2006/002608

nol ecul e (hereinafter, "conjugation") is typically
acconpl i shed using a vehicle derivative having a
reactive group at one or bogz_ternini. The reactive
group i s chosen 5 based on the type of reactive group

avai | abl e on the nol ecul e t hat mn be couFIed to

vehi chaetlpstatzycaypl ee&agwa\n@ent@égﬁg l5 g ey gich 25 2

ad Lighe, & lecul
g%{e)ﬁgg%gtbc?é %g@/:é&‘éhm pél %{ 13‘;‘ gl o}gamc > mo ecule

fhetsimfier,i ‘somBtiond) is \tml@edlyp@la@halvéwms@ V§mcteaw1éaﬁiw
%%Pﬁﬂﬁt\é‘?eﬁ gf’ a%MJe%QBBmt inf Qﬁﬁeexreaafve%giﬁg? L§&H! e

stel ne an similar resi
Tpased en s tgpe mepepfceugd@go) aviarlghle de tIREGo Rk de iyt @1l beicsgded

d
Ry SR B SRt Blee e T s SR Fiolymees i pppvided
mhws®enaiRhvdad 9 glPl@ﬁmabkaN 65cK I3 46d V4ot (agm) aWﬁhen the
di_ sadvant ages. (

}ﬂ?hég? 1s R act J@tgﬁ.}’ﬁ%nvatﬁq; su@ﬂ?, %cﬁ ree@t}gﬂjwﬁh a Xuclpeophlhc

g@l@ér)of Ji%nlél%c&lél @%%Iysﬂﬁ'@r 1f9ébnf)%nd 533%3%2??%{% s or

mptldes)snva\ud@lﬁ%om@hu@esww gLy Myawnw@e
&(:sgt%%zc)a}bo gﬁﬂﬁd&’;ol ihbe aﬁ@iﬁoroﬁ%ﬂﬁ?ﬁe@r hQTheRS AR o@Bl%%ws

atron usrng known” net hodol ogi es |nc
hine mmwmamngasfand d&edvanmgﬁﬂﬁiﬂfﬂs,l Jedl., Hn@tlaBISe Polym

|nk re Ctl S and/ k e t
PR TRGR G St BEY PRBIN SRS, BEOLAT B by Bt ¥,
iiz%1 I mromdslheh&ﬁl Mes., h95:203709 QHI9|4D1;gmﬂIRi)b|eﬂs;IMﬂ i e‘naland

A L 8 e e

%ﬁﬁon\b@(ﬁﬂl@fﬁb hisb¥iaReasvith@nRREEM hahg Eﬁovlnﬂfrk@ﬁd@lb@@s

lot-to-lot reproducibility problens,
prebisiedhmgsreraonys ir@;aﬁtlﬁealg/nnué%@ﬁ,tunﬁﬁbierlmé(ﬁ%dﬂé@ Tnagtions,

?g@gﬁcﬁa fé’eledﬁ‘@ft#( YRl Seitva hCi:&&%byeamey@&fmﬂﬂlé@gn@nfest

ectlve unctional group such as malei m des,
vhm;slelvsmbf/ omeBlicatiog g el atroes] purificelien ofithe desized bidagive

2OBp &R DRLIE R 1otk SRl RNCEARLRG, bAokRE sSuch

I
e charns o el ns

(Addbiis ks 1} poBimiabef ingodiCirgniot-6-lot SprddsibiligPE)blems, the
St progmiagis of il SRR HbIe oy

I\/Iac ro Wtﬁbate@?@lﬁble%'éﬂﬁatwb@ Bavid®a ﬂﬁ@ﬂseﬂéc@&éﬁ)ncﬁb‘b&ll@vcﬁip
t hese reagents are also _not without their

SHEY 3scBiPiR dese ¥k sudiongs: iqdoppriaisss, thioly andigiyelfidps ae
é%fcﬁ’gﬁy%uﬁe@ﬁ?b&%ﬁg% me‘?ﬂ?@deﬁﬁ% d&e Jhg{ns ol ?f(ﬁeﬁﬁé"&’ tptldes

exa PEG mal ei m de conj uga
f(z)ahmldy,u&ﬂiwwrmqg Chera. o b0 (499 Rfreeandld, R. B et al Crit.

(Rself ﬁ;érrﬁ t()famgzog%?t 170801-161 (2000); 25 Herman, S., et al.,
Macromol. Chem. Phys. 195, 203-209 (1994)). However, these reagents are also
not without their shortcomings especially if the goal is to develop a vehicle-
conjugated biomolecule for therapeutic use. For example, the PEG maleimide-
thiol conjugate formed initially is a mixture of (R)- and (S)-chirality. Formation

of mixtures complicates development of the PEGylated biomolecule on many
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w0 Jobevebs. For exanpl e,

of m xtures conplicates devel opnent of the PEGyl ated
bi onol ecul e on many WO 2006/ 079099 PCT/ US2006/ 002608

have undesirable activities or untoward safety issues
as conpared to the other. Another shortcom ng of PEG
mel ei m de-thiol conjugation et hodol ogy is that the
adduct forned initially is prone to rearrangenent to

a t hi onorpholinone. 5 The need to roduci create
lewelub e esmple, ORe obthe PRl aRY BEY Qé‘fﬁp‘%}@eﬂ i%%/“é“’&}‘fé &*

&%foﬁﬁ safdly | &@&ésaa's %ﬁ@&%& to 1@ uad MARber fidrRBmg dHTesE

tinmeric onpl exes that contain nore than one
meleimisedlioh t:maugaél@hemath@omgef is thebthewded fermegfinigially is

¥ e‘oﬁ%? %arr%?_%rc’netn? toaéj?ﬁc}lﬁ&gﬁ%lm%ﬂ?/ or synergistic

conmpl’'ex containing two or
nmor e TﬂemetadcxalremDmMMQ creft dodpwaies oﬁbﬁq/plelpbredsé(edrag/a\@o

hav ubst antj al | ncre f.or the;.liagand

Beefaiteidl: bein et R SRt Mkiog s PR

oRhpeREs| tﬁatﬂﬁhwﬁﬁﬁbtdiﬁan ond eriRabpue |a’gtachad eothelsexe molecule
exer sits

conpr.i sed of c%h a biogctive Pro e%%, h;%lt
ef ¢ wehticla{eads fp:pqditianearndsPTInFrgIstin QCRA &Xe@y €32
Eohpiek E@ntﬁlgﬁﬁtg GRbrdh &8 GdentibA b@lﬂﬁﬁ’é Feptides bﬂﬁﬂyﬁe@ﬁ@ésf th&y

site may particularly beneficial. Unfortunatel

hmeesrub$tntgtwtllbfen<prp@§é affinietfande liggnder acsvpsiriipcehigh ittinds

rqul) unc I ona rﬁﬁ%%% lﬁgrgltéqﬂgﬂ?‘l’ es t%%yg%)ﬁdgﬁlgr%s'glﬁgg(l)

mmmvmptowuoﬂmt et emffscttao a @@mcu@amée inibe bodyawdi (dpa

grg)aln%% % tﬁgtrﬁfﬁﬁ d?rgs IJ—FI? C?rﬁblf n g?e ln‘fﬂatyl gjart Rfarly

%ﬁﬂidﬂcm aﬁﬁﬂﬁﬁﬁtel)}ﬁ@pﬂem&gg tl’td’}ﬁ'esﬁ-:ll;lf mgmbdmﬁgiwctopmgu@?a to
the generation_of a CO ed w.t a tot
W@HPlekSP%%}gi‘tF@ Fithgperehans 11 858%%3 o Be Gl pofeeute

ﬁohﬁ@dh@ Abfi G 8Rh 8hiind@ abd Rl BkATE & conllgawswb®ioadBibe
ential discrete attachnent sites between PEG and

m?éeowiqsé@ﬂ singleniv elef REG-maeimads, & examplg;, pgy pesult in 16
gﬁ?gt rﬁlﬁh%s dﬁ'zln aﬁ%ﬁfse A‘é@&’lﬁé e c'u?relg@ﬁ@cﬁé'dldlbf gi6s to the

n an inpossible,
tgendnatied! PG Icenyggatvxﬁ vvhth@(co‘@t philgur bl@h@l@rmlolﬁmles through

r eat I&% a1 ?ﬁ%g HHQ% Sm%h‘t’ ‘}g,?é;{iﬁ{p%é ?ﬂ%g Ec&h)% potential

ﬂ@d@ﬁ&%ﬁ&tE@IMSnﬁ dies Beterek:s PEGaand lthabionead nhdecuiey ehd so on.
nmet hods of g}an

I { f j ts i
Trinsys e e e fRerte SPHES P Subns ceiruRdras g pes
@&QH o)) Mﬁﬂ&ﬁbie}/t&hﬁ%l%aﬂl&&g i @15&1@@%@13{ end¥indY BRdatly
umber of reactions to generate, are readily purified

u@m@e wreyer skesethas iwarhi @5??%0Erﬁ@t|0ﬁbgﬁl?ql?%}ﬂ%§f0fmétYPe
vehi cl ﬁc%mp ?itﬁeyeeeﬁﬁg FefbSndel f@r nov'efsm%%ﬂé §€ho@pdring

under I on conditions) /or retain
conjugates of active agents in high yields and purlty Ideally, such conjugates are

hydrolytically stable, require a relative minimal number of reactions to generate,
are readily purified using processes that maintain the integrity of the vehicle or
vehicle segments (i.e., is carried out under mild reaction conditions) and/or retain
desirable bioactivity. The present invention provides novel reagents, methods,
and conjugates that solve the aforementioned problems that presently exist in the

state of the art and provides many advantages relative thereto.

one of the enanti oi NePGT/IIB3006/002608



30 desirable bioactivity. The present invention
provi des novel reagents, nethods, and conjugates that
waeiose740be af or enenti oned probl ens t hat presenPCTUS2006002608
in the state of the art and provi des many advant ages
rel ative thereto. WO 2006/ 079099 PCT/ US2006/ 002608 -4
SUMVARY OF THE | NVENTI ON Thezpresent i nvention rel ates
to vehicle derivatives conprising at |east one 5
vehi cl e segnment having a 1,2- or
1, 3-am not hi ol -sel ective term nus. The vehicle
derivatives of t§@?ﬁwgﬁgﬂ®Fh@ﬁ@ﬂ@VENTﬁgﬁ useful for
coupling to nolecules conprising a 1,2- or
1, 3-am not hiol noiety. One enbodi nent of the invention
rel at to the attach 0 '
to 5 WP ErsB OO bl hais Vst RF G oEe oI, RIS ohe
5 t@hicREGemift HEhimgpr E3ent 1,3-ardmithiohsqeaive temimest Hdds ebicle
maki ng the_vehicl e derjvative of the inventiagn and
stk 8t Magrrign RESTiof 269 LRl Aoy ap s O RRUES novel
CROMpHgREaS , RforaCl-himehoRgETihsiety Bnaapiertimeiit dffike invention
invention relates to a conpound haV|ng t he st%gﬁture:

aclates tRBeRMtaghment of ppe or moreacppe §2eni (alyla)tg—so S Polner
- : CH2)mA ~---5RlL (Rr-)o or a
Eﬁ%?ﬁﬁggﬁ#Pég%‘§§%3%2§F§b|e salt or hydrate thereof, .
10 wher eiThe plesest invemtonrraoedes pathodsefimalang theatcbigle ¢grivatives
unsat urated 2-, 4-. 5- - j !
c%ﬁﬁ%ﬁnﬁ R e?ﬂ-io,dsoorf uél%ﬁé efa\r/egléctq\% ?rgsﬁgatéa Pgsgttggrc}lal%erng m 0,
NsonpipdteSof wétivie aptugts.

One aspect of the invention relates to a compound having the structure:

15 or

or a pharmaceutically acceptable salt or hydrate thereof, wherein:
A is a saturated, partially-saturated, or unsaturated 2-, 3-, 4-, 5 or 6-atom
bridge containing 0, 1, 2, or 3 heteroatoms selected from O, N, and S, with the
20 remaining bridge atoms being carbon;
E'isN, O, or C;
E*isNor C;
G is a single bond, a double bond, C, N, O, B, S, Si, P, Se, or Te;
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C, E2is Nor C Gis a single bond, a double bond,

W@0007999 B, S, Si, P, Se, or Te; WO 2006/ 0790PO1/US2006/002608

PCT/ US2006/ 002608 -5 a, land i i Pare each a single
bond and one of i | aand i I Rmy Is ly
additional Iy be a double bond;_ and when Gis Cor N
one of i and Ii may is additionally be a double bond;
and when G is a single bond or a double bond, 1 Halls

i and &*:Wg?aare' | absent; 5L is a dlwf&ent.p
C1_6al vl 'onl “Ghdehearercact k§ingleont aed ongefch apé il may

substituted by O 1 2, or 3 substituenty sel gcted
fromF, Cd, Br RaRa and oxo; mj |ry
nfdiipedibydietd @oulbha @éhan%‘gbﬁh@és Ceprd¥ one of 4j gpd 1y may
2,3,40r5; Rl is H Cl_6alkyl, phenyl or benzyl, any of‘

h bst
sdiGonaly Ftmons kond yémherhﬁlf» 5 b singip pond g PR bona, 11,
s, Soien it o,
! 6%{15“ 1184 g)‘mbcz 6al kyl ORa, - SRa, -S(=O) Rb,
e E“%’%ﬁ?’?ﬁ“%@b N R 20y N SN
by(RA) a%é)swtlwwmﬁ@émzﬁ H %al) ﬁh@% Mﬁﬁa
-N(Ra R in ARk cO) SRR
CN(Ra) S0 INRaRa, S NRaC2. 6al kyl NRaRa and

-NRaCZHS@Lk%l@Réorénd addi tional |y substituted by O,

L 2 sy, By SoRhQnE RALACLRA MR F sulllingl 11 2,
l Fs a’ve an fodctive conpound; qf R3

I(ﬁ 3agrmpm wleeted rﬁabrrWala, cyian@,anﬂro MEocEHFOUR Y ~COMIRR"} s

-1 0 aS
| ﬁg"gg\ﬁ@ﬁﬁ Ngt)l\gggh’ bﬁét a (:O)Elﬁie CII?DO)oenzw or
C@B(Q?b?NgRa()jS(g@zHﬁ‘h@@J | cal KIGENR 3R, 20Ch. (,t@ngymk yaIR heS )R’
subst | ed hy d tue c
FRoT R oS Ry SRR R SERENGI DR
- N0, NYGE AnNgyR?, -8RAR?, -N(R“)C(—O)Rb “N(R*)C(=0)OR®,
N(RY)C(=0)NRR?, -N(R?)C(=NR*)NR*R?, -N(R*)S(=0)R",
N(RS(=0);NR*R?, -NR*Cy.6alkyINR"R? and -NR"C.salkylOR", and
additionally substituted by 0, 1, 2, 3, 4, 5 or 6 atoms selected from F, Br, Cl and [;

R?is a vehicle and R’ a bioactive compound; or R® is a vehicle and R* a
bioactive compound;

R*is independently, at each instance, H or R®

Ris independently, at each instance, phenyl, benzyl or Cy.salkyl, the
phenyl, benzyl and Cy.alkyl being substituted by 0, 1, 2, or 3 substituents selected
from halo, C;4alkyl, Cishaloalkyl, -OCj.salkyl, OH, -NH,, -NHC salkyl, and
-N(Cj.4alkyl)C;.salkyl; and

R° is independently, in each instance, selected from halo, C;.4alkyl,
C)shaloalkyl, -OC;.4alkyl, OH, -NH,, -NHC salkyl and -N(C,.4alkyl)C)4alkyl.

Another aspect of the invention relates to a compound having the

structure:



-N(C1_4al kyl ) C1-4al kyl ; and 25 R is independently, in
each instance, selected from hal o, Cl_4al kyl,

w@1ie08ladoeal kyl , - OCL. 4al kyl, OH, -NH2, -NHCL_ 4t kyb20061002608
-N(C1_4al kyl ) C1_4al kyl .  Anot her aspect of the
invention relates to a conpound having the structure:
WO 2006/ 079099 PCT/ US2006/ 00_266_08 -6L'" R OOR /EL
NG (CH2)mX \ SRL (Rf)on L1 R3 (r) OR E ~a
N\G (CH2)m X \.--SRL (Rf)on OOR2 ~--E25 L1 R3
N (C2)m ~---S/R1 (Rc)o or O(RRLANR3 N, G (CH2)m S
R (Rc)o n O O L R

or

or a pharmaceutically acceptable salt or hydrate thereof, wherein:
A is a saturated, partially-saturated, or unsaturated 2-, 3-, 4-, 5- or 6-atom
bridge containing 0, 1, 2, or 3 heteroatoms selected from O, N, and S, with the

remaining bridge atoms being carbon;
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wW@aobio2doby - sat ur at ed, or unsaturated 2-, 3-

or a pharmaceutically acceptable salt or hydrate
thereof, wherein: Ais a saturated,

,  4PCT/BS2006/002608
6-atom bridge containing O, 1, 2, or 3 heteroatoins
selected fromO, N, and S, with the remining bridge
at ons bei ng carbon; WO 2006/ 0/79099 PCT/ US2006/ 002608
-7- El is N O, or C E2is Nor C Gis a single
bond g doubl e bond C N O B S Si, P, Se, or Te;
I E-isNdOj o may and i | Y are each a single bond
and oRe; af ol db iy 5 additionally be a double bond;
and en GIS C or None of i and i

addi t iConalsingloborl, ddable boah @, Nakd BM«%?eé L&, ﬁéa%ﬂq ngl e

bond E g dq bl e ITond 1'i If31i o and 'IW an al |
absentifa b a dif¥al ent, Cl-6al k or Cl eterd |,
both of \A/Pw(? s¢h @ zﬁﬂﬁﬁ?}l mlggl bﬁécll Gn(i ine‘ﬁtﬁ orAig ! me

substltuents selected fromF, d, Br, h g%a hfa

i r
fgdiltlﬁnq g"?ﬁ'aeg‘%‘g’i t"ﬁ%n g%cr WE QXSF ne c|>f2 O%ﬂgé Qa)p
4 or 5; Rl is H Cl1_6alkyl, phenyl or benzyl any of '(L

MLESRAIR, 1§’e“ag§%xﬂog%én%}%f BYd &h;ﬁl@ ié ingfe % %‘zlm%u’s‘l%lb%ﬁ&q

- 0 =NRa) NRAR, ORa -0C(=0) Rb,
%%‘W e all” a%rrto) N(Ra) S(=0) 2Rb, -0C2_6al kyl NRaRa,
k | SRa, -S(=O) Rb, -S(=0)2Rb,

- S(=012 I‘LRaRa/alenSC:;aa)lleN(oRQ) @(et@))q;kbyl both of which are substituted

T o E R T T
- N( Ra)rc =iNRe) NBarifhy; in-ehiRmyiSiceO) 2RI; 20
: m(RaRaC)ZIS %@WN% Orfﬂdﬁatgid??: gngll\llR;Rguggtdl tuted by O,
1, 2, 0’31,504,1 B 0u Hsatoms selected fromF, Br, d and
: R! is H, Ci.¢alkyl, phenyl or benzyl, any of which is substituted by 0, 1, 2,
or 3 groups selected from halo, cyano, nitro, oxo, -C(=O)Rb, -C(=O)0Rb,
-C(=0)NR’R?, -C(=NR*NR’R?, -OR%, -OC(=0)R", -OC(=O)NR'R?,
—OC(=O)N(Ra)S(=O)2Rb, -0C,alkyINR?R?, -OCy.salkylOR?, -SR?, -S(=O0)R",
_S(=0),R?, -S(=0);NR*R?, -S(=0),N(R*)C(=0)R’, -S(=0);N(R*)C(=0)OR”",
-S(=0),N(R*)C(=0)NRR?, -NR"R’, -N(Ra)C(=O)Rb, NRYC(=0)OR?,
NRYC(=0)NR*R?, -N(R)C(=NR")NR'R’, “N(R?)S(=0);R",
N(RHS(=0)LNRR?, -NR*C;.6alkyINR*R* and -NR*C;.6alkylOR?, and
additionally substituted by 0, 1, 2, 3, 4, 5 or 6 atoms selected from F, Br, Cland I;

R? is a vehicle and R® a bioactive compound; or R’ is a vehicle and R a
bioactive compound;

R? is independently, at each instance, H or Rb;

R® is independently, at each instance, phenyl, benzyl or C;alkyl, the
phenyl, benzyl and Cy_¢alkyl being substituted by 0, 1, 2, or 3 substituents selected
from halo, Ci4alkyl, C;.shaloalkyl, -OCy.4alkyl, OH, -NH,, -NHC, 4alkyl, and
-N(Cj.4alkyl)Ci4alkyl; and



R2 is a vehicle and R3 a bioactive conpound; or R3is
a vehicle and R2 a bioactive conpound; Ra is

WO paepeggent |y, at each instance, H or Rb; 25 ROI/US2006/002608
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i ndependently, at each instance, phenyl, benzyl or
Cl_6al kyl, the phenyl, benzyl and Cl -6al kyl being
substituted by 0, 1, 2, or SEfubstltuents sel ect ed
from hal o, C1.4al kyl, Cl1_3hal‘oal kyl , Ctl 4a|ky| CH
-NH2, - NHC1. 4al kyl, and N( CL. 4al k é ?nd
V\D 2086 0PdaEodeaty: SEeh S1bwssos! ecte% ﬁii?nil Eal salkyl

n st l,egt f tal, iyl
ﬁﬁg&igﬁ tdgl %&g ??qik qrﬂ %‘%ﬁgﬁuiﬁ ARE xe(tl 4ﬁnHtgl) Ay
- NHCl Imaﬂldtbfér emt@d;lwmlnmnmpct)@lwmlatlmbove anel bglot her
in con (Upet] |
@%83?%1%( &1 & sfigrate cgég ulr%a?' ‘@Vgﬁlparg%dr]t% i gﬂk@y %%? %r g’f eLgWS or
Wgedbridge dmﬁamnig-l, 24 ez 3 heteontonts seleated ivdnn Od gk and S, with
cont ai ni.ng or.3 heteroatorns selected fromO0, N,

we@anmhﬂd&@rﬁéoméh@ﬂ“ﬁﬁ?r °Bri dge at ons bei ng carbon.

I n anqf hesih & daesldiBt, inl dnf@tfidNwith die ahot/h atdibelatvove
and bel ow enbodi nents, AIlSs a s iurat

partodangngs, dats@rsaseied gartipilysetyraie @r sosatysated £-, 3-54-, 37 0r
%g&g&p&og}mg{grl dge. 10 In anot her enbodi rrent in

conj unction w h the above and bel ow enbodi ments n
i s 1. Thenethat ¢rebodimbuidimesmiunction wihthaeiove AODEIRY he
aq%%\é)g ﬁ bel w enbodi nents, n is 2. In another
“conj unction W|th t he above and bel ow
15 emlﬁdhmhelt anbedimsni3in ¢onjumctomwithdndbaiveend beliow
conj unctl on vvlth t he above and bel ow enbodi ments, n
j @nbpdimepts Jdf er enbodi ment, in conjunction with t he

above m@nglofet bodmRagiMEsction ithShe 2bvkrndbeloer
enbodi ment, in conjunction with the above and bel ow

Iﬁ@ﬁﬁ@lsr?? is 6. In another enbodiment, in
ConJ unl‘fltdngﬁlxe%ﬁljﬂo(ﬁlﬂl%n@WU&J@%@OQWlt‘h\/the %&Q@mﬂ%@b‘w n

embodlments nis 4.

In another embodiment, in conjunction with the above and below
embodiments, n is 5.

In another embodiment, in conjunction with the above and below
embodiments, n is 6.

In another embodiment, in conjunction with the above and below
embodiments, n is 7.

In another embodiment, in conjunction with the above and below
embodiments, n is 8.

In another embodiment, in conjunction with the above and below
embodiments, A is a an unsaturated 4-carbon-atom bridge; E?isC;and Gisa
double bond.

In another embodiment, in conjunction with the above and below

e 1js

embodiments, G is a single bond or a double bond and |' and | ¥ are all

absent,
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I n anot her enbodi nent, in conjunction wth the above
and bel ow 25 enbodinents, nis S. In another

enbodi nents, A is a an unsaturated 4-carbon-atom
bridge; E2 is C, and Gis a ~doubl e bond. In another

enbodi nent, in conjunction h the above and below R
i b11 , i i andi are are aII 30 embodi nents, Gis a
singl e bond or a _doubl e bond and |.i abse WO

t
2006/ B7IEBEET OSSN SORBORIN G e ghoyHEK below

{ 0, Bnst 00 ¥4 thTehe above and bel ow
%@8%?@%?1&@@0 ¢’'N 0, tog Si, P, Se, or Te. In

anot hér aeathys dibediment,in @@W}mﬁm with metahoww@dahfé% and
bel ow 1Jc, IIaL@ 36 |1yLen‘ood| ments, i , , 1 and 1

are each airfsim dbondiy 5 | n_anot odiment, in
8’6‘(1%’P§]H&Et‘1?s®h dab & e FRg S\ERP ‘gbrrbom ments, G
is Cgp al%th&@%%ﬁﬁn&ft ik chnfRfstioh wih ed@URd digiehy |1 N

anot her enbodi ment, in conJ unction W|th t he above and
bel ow enbodi nents, R2 is a| lv ﬁlbcl' dL a bioactive
ngn

CATFPOihs, mSaTm{Th@rndemb@dn » i randan] isnciouble wintlh
t he above and below 10 enbodi nents Iﬁ) is a, Vv h| cI e
and RIN AnPe5 Bt odEn A SRR LR AP ORRERSHR in

JoHRGIkOR2 WM 4 Oekﬁél@ afi’(pR‘y e b%@tutheéo%ﬁouﬁﬂb odi ment S 'R3

se ected from pol y(al kyl ene oxi de), %
pyr r olli dootbyr embedinyens inyonpneEdomith ﬂkﬁﬂbﬂj&&l Péloe,

B%}bgégig]?{]rx %v wc&b&}e )a{ﬁw abfb%lcﬂ&é)ﬁ)\fﬁoteﬁ}ﬁ}iat ed polyol),

ene glyco car boxymet ul ose,
dext r dn an@héryenbrogdimd:s, il aonjwb’uorpwitbt Heraplovpgnd bélbwone,

St B B S B

oV @R BalcEoy vaypmpuhe,rpal;gwgzlokyhmaph@tﬂ@y)l pml@/(cn@le‘énytated
anhyd);l de copo r{e an_am no

e (SR P HiR: SAeeaT RGN G Io%: Bi‘ﬁt{ﬁar By VBN
chféy isl, ?h% r}glplﬁ}é@éaqi(ﬂ)%e SRR YaBibx ol palyPDB Yertiby A en amino

acid homopolymer, polypropylene oxide, a copolymer of ethylene
glycol/propylene glycol, an ethylene/maleic anhydride copolymer, an amino acid
copolymer, a copolymer of PEG and an amino acid, a polypropylene
oxide/ethylene oxide copolymer, and a polyethylene glyco/thiomalic acid
copolymer; or any combination thereof.

In another embodiment, in conjunction with the above and below
embodiments,R® is PEG.

In another embodiment, in conjunction with the above and below
embodiments, nis 1,2, 3,4,5,6,7,8, 9 or 10.

In another embodiment, in conjunction with the above and below
embodiments,R> is a branched PEG andnis 2, 3, 4, 5, 6, 7, 8, 9 or 10.

In another embodiment, in conjunction with the above and below

embodiments,R* is a B1 peptide antagonist.

in conjunction with the above andP@EUSN06/002608



20 copolymer; or any conbination thereof. In another
enbodi nent, in conjunction with the above and bel ow

wenioadivent s, R3 is PEG | n anot her enbodi nent, PCTYUS2006/002608

10

15

conjunction with the above and bel ow enbodi nments, n
is 1, 2, 3, 4, 5 6, 7, 8 9 or 10. 25 In another
enbodi ment, in conj unctl on Wl1 h the above and bel ow
enbodi rrents R3 is a branched PEG and n i's 2 3, 4, 5,
6, 7, 8 9 or 10. In another enbodlmsaé

conj e enshengmbedineit. 4B SORURFHPIHEIt he ﬁﬁ%m%lﬁ%% R

| :5-26 and
P UEBER o5 5 Ey s ARG B Shonid SHERCR fOAERRT Ip NO=:
a@rgunlndrbinrsaidi fehtidheasibodidiced b oM terminf sartemsresidue.

|s a tide
s st g S R B En REART Sohlrpiioblhe s,
tcfamlpamai @ccbl-di@’m@laxlm tyshegiriseng tes Etdg e;f reagtieg: her aspect
o the inven t ho or preparing a 5
Zh Ab@i@?&@g&%@ tﬁ‘éon‘prl Si ngpt hg slt eg of
reactl ng A R2- =0), nCH( NH2 CHZFS , SH with
(0/ a-0O°"Gd R Rc) n ol

R2-[ (C(=0) ) nCH( NH2) CH2 r1SH]" ith L' R3 O/El a
Ra-O G Rl (R )o [10 whepeftEQd is a\ carbonyl or a
protected versio tF@ae_r of . t her|aspect of the
invention relateg to a nmethod for preparing a
conmpound according to CIJm , conprising the step of

(CH2)rSH wi th

; or

reacting: A R2-( —O)‘Qm,, (W)

B) R%[(C(=0))mCH(NH2)CH(CHy)SH, with
L'l — e RS

Q

e
}\e

/J\B

R’ (R
wherein J is a carbonyl or a protected version thereof.

Another aspect of the invention relates to a method for preparing a
compound according to Claim 1, comprising the step of reacting:

A) Rz_(C(:O))mCH(NH2)CH2(CH2)mSH with

R3
\\5/\§

/
R (RC) n

; Or

B) R%-[(C(=0))mCH(NH2)CHy(CH)mSH], with
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wQo6HD9P99 PCT/ US2006/ 002608

O EZs L1 R3 Ra-OJ ; vy ARl (Ro)o n or 15 B)
R2-[(C(=0)),,, CH(NH2) CH2(CH2),,,SH] " with WD

GJY A RL (R)o wherein J is a carbonyl or a
protected version thereof. In another enbodinent, in
conjunction wth the above a bel ow enbodi nents, J
is selected fromC(=0, CH20) ,

C(N(Ra) CH2CH2N(Ra) ), 5 C(N(Ra) CH2CH20) ,

C( N( Ra) CH2CH2S) , OCH2

C( N( Ra) CH2CH2CH2N( 2 C(N( cleereerRl

C( N( Ra) CH2CH2CH2S) ORb) 2, SRb) 2 and C( NRaRb) 2.

I n anot her emf¥ti-fent, [ conjunction with the above
and bel ow enbodi ment /Ythe reéction is perfoned at a
pH between 2 and 7/ 10 Pﬂ\an-éﬂhe% enbodi nent, in

conj unction with Rhe above and (Beloow enbogi nents, the
reaction is perfoned at a pH between 3 and 5. Anot her
aspectwhereintds peedanyles 2psotgetied versios thgkpound havi ng
the $h LHGhYY e%bdﬂimgﬁ, inQoﬁjEﬁllction Rith B dode and below
embodiments, J is selected from C(=0), C(OCH2CH,0), C(N (RHCH,CHaN(RY),
C(N(R*CH,CH,0), C(N(R*)CH,CH,S), C(OCH,CH,CH20),
C(N(R*CH,CH,CH;N(R%), C(N(R*)CH,CH,CH0), C(N(R*CH,CH,CH,S),
C(OR®),, C(SR®), and C(NR*R®);.

In another embodiment, in conjunction with the above and below

embodiments, the reaction is perfomed at a pH between 2 and 7.
In another embodiment, in conjunction with the above and below
embodiments, the reaction is perfomed at a pH between 3 and 5.

Another aspect of the invention relates to a compound having the

structure:

or

wherein:

-11- O E 2 L1 POI/URM0EN02608
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Rl (Rc)on 15 0or O vy EZSL1 R RA-OGA Rl (Rc)o n
wher ei n: WD 2006/ 079099 PCT/ US2006/ 002608 -12 Ais a

wa@atoanadoed, partial |l y-saturated, or unsaturat eBCRUS2086/002608

4-, 5- or 6-atom bridge containing O, 1, 2, or 3

het eroat ons selected fromO, N, and S vvith t he

remai ni ng bridge atons being sar bon; is N 0, or C
5 E2is Nor C Gis a singfé bond a double bond, C
N, OO0 BB S Si, P, Se, or | a 16 ily_1
are edch agawraigd, @aE@HM‘SaWéPt% &r Blﬁsam}ri‘tﬁd and11 85‘ Orrﬁai?tom
'bﬁd#qy c&l@ﬁhlﬁlk .@n?l i 36r @%eﬁ:r(ga%lﬁé &1t Nhen SGui the
or one of ~i addi tional |y be a double
b@ma:lninglbdidghemn@bemgacaﬁnmgl e bond or a double bond, 1
, %ysyl8 r(l:f3 iand,areallabsent;Jisa
car bo of "a protected version thereof; L' is a

di val @dts TbhrL2al kyl or Cl1_12heteroal kyl, both of which

o0 © SUBSLME Y bt SN BHEUBRE e, |
|ndepe tl ach i nstance, 0 or 1; nis
% E Eﬁm% ar%r Jipa si esboﬁd atkd orge E[aélangr'émaﬁl

|s H phen nzy any o Whl ch is
substituted by 0, 1, 2, |
additionally be a double bond; and when G is C or N one of | and ! Ymay

[
additionally be a double bond; and when G is a single bond or a double bond, :'a,

and:y

o
:IB, : ® are all absent;

J is a carbonyl or a protected version thereof;

L!is a divalent C.12alkyl or Cy.jzheteroalkyl, both of which are substituted
by 0, 1, 2, or 3 substituents selected from F, Cl, Br, I, OR? NR*R® and oxo;

m is independently in each instance, 0 or 1;

nis1,2,3,4,5,6,7,8,9or 10;

0is0,1,2,3,4o0r5;

R'is H, Cy¢alkyl, phenyl or benzyl, any of which is substituted by 0, 1, 2,
or 3 groups selected from halo, cyano, nitro, oxo, —C(=O)Rb, -C(=O)0Rb,
-C(=0)NR*R?, -C(=NR*NRR?, -OR", -OC(=0)R®, -OC(=0)NRR?,
-OC(=0)N(R*S(=0)2R", -OC;.6alkyINR*R?, -OCy.6alkylOR?, -SR?, —S(=O)Rb,
-S(=O)2Rb, -S(=0),NR*R?, -S(=O)2N(Ra)C(=O)Rb, -S(=0),N(R*C(=O)OR’,
-S(=0),N(RY)C(=0)NRR?, -NR*R?, -N(R*)C(=0)R", -N(R*)C(=0)OR”,
“N(R*C(=0)NR'R?, -N(R*)C(=NR")NRR?, NR*S(=0)R?,
N(R?)S(=0),NRR?, -NR*C,.salkyINR’R* and -NR*C; salkylOR’, and
additionally substituted by 0, 1, 2, 3, 4, 5 or 6 atoms selected from F, Br, Cl and I
R? is a bioactive compound or a vehicle;

R*® is independently, at each instance, H or Rb;

R® is independently, at each instance, phenyl, benzyl or C_salkyl, the
phenyl, benzyl and C_salkyl being substituted by 0, 1, 2, or 3 substituents selected
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or 3 groups selected from hal o, cyano, nitro, oxo,
-C(=O R , -C(=0O ORb, -C(=0 NRaRa, -C(=NRa)NRaRa,

w0 aRa/0790@C( =O) Rb, - OC(=0) NRaRa, 20 PCT/US2006/002608

- OC(=0) N( Ra) S(=0) 2Rb, - OC2_6al kyl NRaRa,

-0C2_6alkyl ORa, -SRa, -S(=O)Rb, - S(=0)2Rb,

- S(=0) 2NRaRa, - S(=0) 2N( Ra) C[ F§) Rb,

-S(=0) 2N(Ra) C(=0) ORb, - S(=0) 2N( Ra) C(=0) NRaRa, - NRaRa,

T B  ConRy N R I e O G oy, N, TR, and
- : ) Ra, -NRaC2. 6al kyl NRaRa and
N%%Q%m and 25 additionally suﬁgt i tut (fd by
0, 1, B js mdeppndently; ingeagh ipmianse) sslected Tramp e, Cprellody
e ) . ] c . _ .
I o e e
iandependent |y, at each instance, phenyl, benzyl or

. 6al kyl e..pheryl., . and~Cl_6al kyl being
gﬁ?@d’%?@%ﬁff@ O%Q?,ng%ﬂéysﬁb tPfuents sel ected WO
2006/ Qi 9SG RerRGTHIIGREA6IMG0R M8t orr WBh threcaoha hind below
Cl_4al k%I , Cl1_3hal oal kyl, -0OCl_4al kyl, OH, -NH2,

- eSS Tand -N (C 1.4 alkyl) C 1.4 alkyl: Ris
i ndepgpdgsthéYemtodiBathin RsfuabeEsh waE kigcibede biidbelbal o,
Cl_4al kyl, Cl. 3hal oal kyl, -OC1.4al kyl, OH, -NH2,

Mo dimRItic is And - N(C1_4al kyl ) C1_4alkyl; 5 and X is

(=0 Iﬁ%ﬂ%t%{e Snddimest, 2% doRjuNeti @Dt theSatfobe @hd bélBw

anot her enbodi ment, 1 n conjunction with the above and
eitmdimenbads fents, n is 1. In another enbodi nent, in

con UREh ML g AROE RRHoPEh A the AVEIROBLIBRNL °.

nis n-anot her e I n conjunction wth the
ahabodiaads, mekdw  enbodi nents, n is 3. In another

enbodinent, in copjunction.w t.h tk bave an |.ow
embodi Hénptber spadityenty i ?OP?J‘H%?@% &%éﬁ%% cﬂvﬁé‘ﬁ‘? ,b&%‘rﬁv
Camddnatit®m st h the above and bel ow enbodi nents, n

is 5. | h [ [ ' ' i
ahove aacter GupoGmEo e Faghe Shov andbelb '

embodiments, n is 6.

In another embodiment, in conjunction with the above and below
embodiments, nis 7.

In another embodiment, in conjunction with the above and below
embodiments, n is 8.

In another embodiment, in conjunction with the above and below
embodiments, A is a saturated, partially-saturated, or unsaturated 2-, 3-, 4-, 5- or
6-atom bridge containing 1, 2, or 3 heteroatoms selected from O, N, and S, with
the remaining bridge atoms being carbon.

In another embodiment, in conjunction with the above and below
embodiments, A is a saturated, partially-saturated, or unsaturated 2-, 3-, 4-, 5- or
6-carbon-atom bridge.

In another embodiment, in conjunction with the above and below
embodiments, A is an unsaturated 4-carbon-atom bridge; E? is Ciand Gisa

double bond.
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I n anot her enbodi nent, in conjunction wth the above
and bel ow 20 enbodinents, nis 7. In another

enbodi nents, n is 8. In another enbodi nent, in
conjunction with the above and bel ow enbodi nents, A
is a saturated, parti aIIy-sgranﬁ rated, or unsaturated
2-, 3-, 4-, 5- or 25 6-ato ridge containingl 2,
or 3 heteroatons selected fromO, N, and ih t he
remai Fi apthsr icagediseadn BRLHBCtORHghthe Iaho‘éﬁﬁi‘filli)@ ow
enbodi nent, in conjunction with the ajov r]d bel

Do & 18 shigichond YL Abghe RRT BT APall A %??ﬁgeare all
ggs hp anot her enbodi nent, in conJ unction with the
ove and bel ow enbodi ments A is an unsatur.ated
4- car Boaachesembeiliargat, iEgonigngiongyigh thejagoye ar Vé
9 02608 -14 |In anot her
gﬁ?@g \égtszgq?ﬁ:ogéé&g%hggégsg\ng%ﬁ?he above and bel ow
Bl oc 'Ti Bhdthé erﬂbpdmn@t,ahlconjenttm wighnthe abey¢ andgbeldwgl e
bond or a double bond,and i , 1 i and 1 absent. In
anot her en‘m@plnrge B, |nEconJ uncti.on W|th t he above and
saibedimants ntagd 1 3¢ egeh apingle bpnd.s 5 p, s,
or Te. [ the
Tn laxgotgé}%%%ﬁ&ﬁéﬁ? ol cgﬁj%%) \}1&%&%%6%6% %Wl@\kf‘ I

above "an [ ow I mrent s

, 11 and are each a si ngI lé) ﬂg Ls xot her

%H@;%éinﬁei‘ﬁ G T Q0 4HAGnk@F | Wt It Neandh Vi a&iﬁ)dbb&ioﬁw

~J enbodi nent s, GlsCorN andoneof'da

S and In anotheri esbeditaeri i coatvaction with fheAberhan below

%%gu%@% R3' &é&ggwg& &lﬂl with the above and bel ow
a broactive conpound. In another

e mbod |Imand>then amtm«inpemcnnl onjunctién with therbewe ardbder ow

(a a vehicl e.
1ments Pisa vehlcle

In another embodiment, in conjunction with the above and below
embodiments, R? selected from poly(alkylene oxide), poly(vinyl pyrrolidone),
poly(vinyl alcohol), polyoxazoline, poly(acryloylmorpholine-), poly(oxyethylated
polyol), poly(ethylene glycol), carboxymethylcellulose, dextran, polyvinyl
alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-1,3,6-trioxane, an amino
acid homopolymer, polypropylene oxide, a copolymer of ethylene
glycol/propylene glycol, an ethylene/maleic anhydride copolymer, an amino acid
copolymer, a copolymer of PEG and an amino acid, a polypropylene
oxide/ethylene oxide copolymer, and a polyethylene glyco/thiomalic acid
copolymer; or any combination thereof.

In another embodiment, in conjunction with the above and below
embodiments, R’ is PEG.

Another aspect of the invention relates to a method for preparing a

compound as described above, comprising the step of reacting (Y-L?‘)nR3 with

in conjunction with the above andP@EUSN06/002608
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I n anot her enbodi nent, in conjunction wth the above
and bel ow 15 enbodi nents, R3 selected from

pol y(vinyl al cohol), polyoxazoli ne,

pol y(acryl oyl nor phol i ne-), pol y(oxyethylated polyol),
pol y(ethyl ene glycol), carbo gnethylcellulose

dextran, polyvinyl alcohol, "polyvinyl pyrrolidone,
poly- 1|, 3- dloxolane pol y-1, 3, 6-tri oxane, an am no
acid honD 'y polypropzjene oxi de, a copol yner of
ethylene g yc /propylen glyc 2
et hyl ene/ rE(gnhydrlde c i

copol y, %g cd | ymer @5 an an1 o acid, a
pol ypr pyF%ne /pxi de/ et'hyl ene oxy.de copgl yner, and a
pol yet hyl eng- o/thlonal|cJat#é;bggg§;yner or any
conb|nat| the &gf In an her e

e 0

conJunctl mnth Bbove and bel ow 25 ehbodWW%ﬁPs

R3 is B t

A 45 dApe%h&%gyr, ﬂ%&%ﬁﬁm@iﬂc&@ 6§ﬁglga}d¢el§g?tleﬁ5@5yg§cgtvlgf

it amlsn‘gstmltted by apl, @ﬁ 3roeé(st1bsﬁlgu€(n$ sepocteRFram FhCldr, 1, OR’,

%\ﬁ%ﬂ 073099 PCT/ US2006/ 002608 -15 OLAX 21 2 -Ela E
BR¢&*BG Ra-O G RL (Rc)o or Rl (Rc)o ; wherein: L2

i s i ndepengenddplile kil €dchn elesti@hile; €€IX Gadnkgléctiophile and Y is

C1 6heteroalky| both of which are substituted by O,

g ugleoghide. 4 substituents selected fromF, O, Br, I,

ORa, 1NRaAR&eARHb QX RentD hd Biventibu teapblebshikrig sledtsd Bom

el ectrophile; or Xis an eIectrophlle and Y %

g ewhRH; end the chasipphile 18 AeleeiPdERD HHalRger RS 5(R"

t h 1) 2} el ected from NH2 and OH, and the
?@ctrop ﬁgi E{?gﬁgcted from CH2hal ogen, CH2 SO2O0Rb,

(=0 thathemﬂect@ﬁth)emtentlQ@reiﬁes teencthepebireasingpaim and/or
1&%%5%}%&5 ! ﬁngltaﬁ%g fhg aﬁ%up Egat%f b rf:l%%.tléIRQH H@édqhé&régf Ha

m ni'strati on

ptﬂt:ﬂaﬁélitldanyiéﬁ’eﬁldemﬁfoaﬁf ofof caanpound as described above
unt . of

therapeutlcall ef.fectiv
descrlﬁéﬁ5Qﬁﬁpéjoﬁﬂﬁﬂﬁgwﬁﬁggg@FS6¥a?¥%F%' an%omuOn
F &rdh8ngd £cAnphan i aektibédhbzenne %Ipﬂlhlﬁ)ﬂiaceutlcally acceptable

carrier or dilluent.

Another aspect of the invention relates to the manufacture of a

aci d

medicament comprising a compound as described above.
Another aspect of the invention relates to the manufacture of a
medicament for the treatment of pain and/or inflammation comprising a

compound as described above.

One aspect of the invention relates to a compound having the structure:

0

>\A R3
e )y

or any pharmaceutically acceptable salts or hydrates thereof, wherein:
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conprising a conmpound as descri bed above and a
phar maceutically acceptable 15 carrier or dilluent.

waéawbloggooaspect of the invention relates to theCT/US2006/002608

manuf acture of a nedi canent conprising a conpound as
descri bed above. Anot her aspect of the invention
relates to the manufacture o{ a nedicanment for the
treatment of pain and/or inflammtion conprising a 20
compound as described above. Onejaspegt of th

e
i nventiipseleatdfrem 1 8- oalhmm@hmrspﬁra@r i spg hybredized (gebstifuded
eut| ca

QB BRIt e )k AEE T POl FaPPC Y HBr GIETC AP Bl coRtne

BODGLAHOPQDf BleTd1 460200104, 00 25 8B tomsl&]l Atddsirama|cabor dsubkidimted
i) 2-carbons, either spa

egwwttwt@@dvaﬁoq alfﬁmsaﬁf%lté,éaggog%@%ﬁﬁﬁﬁﬁfg?wnéa‘f%aﬁ%d
? £l th br ?&&%hbfcﬁxy?&y @ahtOf aGRBNE %Ej/cﬂﬁ) At h

oxy the el ectrophile, orf ii),3-atonms sel ected
f rom Bais belactéd fibst i) Qtdadwns,@thmub@tsp% bylenidizeshisubsituted or
ng or acyclic) itrogen (s bstl uted o
RS OSI eereis et TR A g B ey e SrEstpgbe
QB‘BBJ{%QBf fhe relé&%oﬂlﬁll@%’ £ 3-6omseRcRdiffons 6211166111 @ﬁibitft@tﬁ&i Io)
2- carbons, her spa- or sp2 hybridized suq@%ﬁﬁ

nSubaﬁntit}tﬂdspart gf BENE ONFEFENITOERN GHPHHREd AF Bn
Y S LR PR RELPLY SR QARG NGRRLb iR bovy | of Lhe

cted from car bon
( s ubs i bm edbatiment subsyunctivewithghe abayk aad beloy or

G, R S A9ET R B bl 4 56 a?ﬁgsolf%ﬁc#ﬁlgts%mﬁéﬁf)y
@g 1(; \?‘e ,ioE} (:iglci)@s@ebc@ﬂ’ﬁ@gi mmtqyamoq namq Jomnplﬂ(eﬁ)ﬁﬁkt({j(ﬁ@R
SRR ,&%ﬁéﬁ‘%&%%%gﬁ BEEIRER Yy o
1-OC%¢O)N( 955@@ &ﬁiﬁ@ﬂ@ﬂqﬁammwé@u E)’RTHQSRamS(#O)R
RO R e ORI R o oy NEB RS- R
%})@h%%}l@ﬂ%%}q Mﬁi@ @OEU)BE‘RN(RA C(=0)OR”,
~S(ROCEIRARIR" - B((RW%N@R"O)NH{ )é(—o)zR

ﬁ%@@?ﬁ%’%@f&y@@m mgz é@(%%ﬁgg ¢ NRaRa,

-aH(lﬁ@)lﬂ(y-NB@ﬁlﬁN%R@ 0,-1\N2 R 1S EO)S ARims selected from F, Br, Cland [
i mRaRacﬂrslggp gw %en&h@l Ic?gl%rrc 10N l%’ghl\ﬁe Ié)gove and below

embodiments, R selected from poly(alkylene oxide), poly(vinyl pyrrolidone),

part

poly(vinyl alcohol), polyoxazoline, poly(acryloylmorpholine-), poly(oxyethylated
polyol), poly(ethylene glycol), carboxymethylcellulose, dextran, polyvinyl
alcohol, polyvinyl pyrrolidone, poly-1,3-dioxolane, poly-1,3,6-trioxane, an amino
acid homopolymer, polypropylene oxide, a copolymer of ethylene
glycol/propylene glycol, an ethylene/maleic anhydride copolymer, an amino acid
copolymer, a copolymer of PEG and an amino acid, a polypropylene
oxide/ethylene oxide copolymer, and a polyethylene glyco/thiomalic acid
copolymer; or any combination thereof.

In another embodiment, in conjunction with the above and below

embodiments, said vehicle segment is a poly(ethylene oxide).
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we nieadiovent |

20 additionally substituted by 0, 1, 2, 3, 4, 5 or 6
atons selected fromF, Br, d and I; 1In one

in conjunction with the above andP@EUSN06/002608
enbodi nents, Ra selected from pol y(al kyl ene oxi de),
pol y(vinyl pyrrolidone), poly(vinyl alcohol),

pol yoxazol i ne, poly(acryl oyl pprpholine-),

pol y(oxyet hyl ated polyol), poly(ethylene glycol),

car boxynet hyl cel | ul ose, dextran, polyvinyl | cohol
B S
RRbYditneRisOsdid LM AREs a Blea@Firii@ureaci d honmopol yl ner,

pol ypr opyl ene oxi de, a copol ymer of ethyl ene

gl ycolu oty leapedipngpson copnnetamyighBerapes 1dbeMr i de
g%@%&g&ﬁ s: sé‘iﬁ_v%mcmsgcﬁéb. copol ymer, a copol ynmer of

ah am no aci a pol ypropyl ene oxide/ et hyl ene
oxi de Ic apsher merbodament singohjpattiop vertle thylapevs i esdew i ¢

S B BES o AR PR CRE O E St an
SO ATNOUTE SR B EA0mIORS A4 s pEC,

- 17 1 iy anehdrembpabedditmMarbnjunetidonjt tetabone wid belowe

above and begl ow enbodi nents, said vehicle is a linear
smbodiments, R is aBdrkpiidesbagiifent, in conjunction with

t he above and hel.ow _enbodi nents, . Sai ' 1S a

pec 80 Pt oren ot oare B kb B G e
%ﬁ%‘é@in@dﬂl@s, Be [ eptid eahagtinie i Spepside delpatd fryml $BQ KD NOS:5-26
S-heterocycle 15 a (9bS) (9bH).- 2, 3- . .
APAFAOSTHICESB Y f,eetlfiq ST Rave 2 Werming] GYFERg; n
QLsipgptide, and R3 is PEG In another enbodinent, in
conjunction with the above and bel ow enbodi nents, R2

is a Bnanghendnawdimentgimrosiunction Vith Hircibese aedbelavnent

: . r . . ¢
SNSRI MDY B Pt b IR
IVt @ S geents, d@p&2ivelyer ei n sai d pepti de was

nodi fi.ed to have N-termnal .. i.ne ' In
anot h ép ap ‘Zﬁﬁ% r,neﬁlth M con];udlrc]tl ﬁ/ %tﬁ t a%)otR/E éh(g gaow

con ctron w ove and
hehdidmte rhiddichRhd i 2 Baicled BRGCbREGS oma faok&EREGI(fPEG)

hr anched strucggre having two or nore water-soluble
JByIEIe of MK BED SP8MFIST n anot her enbodi nent, in

conj ungtheMemhbodifentoyjddobei@vhe above and below
embodiments, said polycyclic N, S-heterocycle is a (9bS)(9bH)-2,3-
dihydrothiazolo[2,3-a]isoindol-5-one, RYisa protein or peptide.
In another embodiment, in conjunction with the above and below
embodiments, said bPEG has from 3 to 8 polymer segments -(bPEG)3_g.

In another embodiment, in conjunction with the above and below

embodiments, at least one of said segments of said bPEG has a terminus activated
with an amine (C-[(bPEG)3_g]-(NH)1-8).
In another embodiment, in conjunction with the above and below

embodiments, said bPEG has four polymer segments (C-[(bPEG)4]-(NHp)1.4) and

wherein at least one of said segments have termini activated with an amine.
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above and bel ow enbodi nents, said polycyclic N,
S-heterocycle is a (9bS) (9bH)-2, 3-

di hydr ot hi azol o[ 2, 3-a] i soi ngl%-_S- one, R2 is a protein

or peptide. In another enbodinent, in conjunction with

t he above and bel ow enbodj nents,.said bPEG has from 3
to 8 poRyetey colyREnty nCopERgtnngvith Bis appve pw
%@ggﬁﬁ@lﬁ at lbé‘stt @P‘Vd d’f?,ﬁitd' s@Emf@ﬁtE RatderaiRoy&ivard viaed @amine.
enbo a

I ments, east one of said segnents of said
bPEG Waenatheremtiodinerdciniopaivaetion vith e akayaiand below

ST, A B R da bl e QAR BRI e
sai d IPEGthasnitwdimed) prenjusetprewitls the above and below
C-[ (bPEG) 4].- 1 4) an 30 wherei nh_ at t
Sty Atid PR Ao aygtied BrobGlhy Blest 03140020
%@Qﬁ/@@gj@@%aﬁ&iﬁl, US2006/ 002608 -18 I n anot her

enbodi_nment, in conjunction with the_above an el ow
ermbodiilFrenetier HOAMERET: WERTCUSH ¥itE hrABeYS ST

tSIUTaRherRE hid PR Hh A 4 fbrRiRaBiVeRBe mdludR @i Refrom about 5,000
enbodi nent, in conjunction with the above and bel ow

énbbelitPBM08 dalienst east one of said pol ymer segnents is
cappedy, ,3othb: d@ﬁ@cfd%ént?%&%}dﬁ%ﬁ‘&n whtl HELHMEGhHA BBloW t h
el ow enbo h

t he above an ments, sald PEG has a
reostiodiherdsy; said GF Grbdsecuiminahavse gk motecalys masg fom ghout 10,000

bout 0,.,dal tons. I n anot her enbodi nent, in
38&F%‘Hgat%%8ﬁg\ﬂt?rhs‘the above and bel ow enbodinents,
sai d REGnbthsr @nhaiiineat, irssceagaomoittchd @roveasd béloam

about 5,000, 10 _to about 60,000 daltons. In another
efedimenis. Riina Bdrijentde pipzomist i1 §58Y W839€% and bel ow

enbodi rent i di. P a ] | ar
mmos. g Bendbdngt, P fufuRath Vit Y AL EpdBEBS
aadiencesivad Biepdptide anmgoisiis sélertedifromn SHR DSV 273§ and

bel ow 15 enbodinents, R2 is a B 1 peptide antagoni st
i 3 ery instance. In another enbodinent, in

conj ungtinghetbhbodii@nt oy j@rtoh alitvhe sitvedhdalos;
said Bl peptjde antagonist is selected from SEQ ID
NESHRItmess,ahds a Bl peptide antagonist in one instance.

In another embodiment, in conjunction with the above and below
embodiments, R%is a Bl peptide antagonist in two of the four instances.

In another embodiment, in conjunction with the above and below
embodiments, R%is a Bl peptide antagonist in three of the four instances.

In another embodiment, in conjunction with the above and below
embodiments, each said B1 peptide antagonist is independently selected from

SEQ ID NOS: 27-34 and 38-62.

In another embodiment, in conjunction with the above and below
embodiments, R*is an active agent other than a B1 peptide antagonist in at least

one instance.
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38-62. In another enbodinment, in conjunction with the
above and bel ow 20 enbodinents, R2 is a B 1 peptide

w@aragmepst i n one i nstance. In anot her enbodi PEMUS20061002608

conjunction with the above and bel ow enbodi nents, R2
is a B 1 peptide antagonist in two of the four

i nstances. | n another errbogwn_ent, in conjunction wth
t he above and bel ow enbodi nents, R2 is a 131 peptide
antagonist in three of the four ins&ﬁ?nces.,

51n ..
anot hémothep atpepeafthe inyenitom 1glatesitd A PRFTCEHiCaL eI SHItE

i ; ' | pHRERAd B cARk@PRAL St 1S
Pﬁb@%ééﬂgg;?f %ﬂﬁgg Gue BRABuAR &g% e o S

38- 62 Anotheanspehierf teeriseitinarrelatasio gsrjelinetyiod s Phpppcepdcal
above .and [ | ' ' i
Sonere HEe e SEITHIRING cololusifa Sphcang)
exépiensiaid adminid@ridga6sp GZR6e0d y ACHSUSR000 Y 00 260Riermally.
Anot her aspect .of..the .invention relates to

phanna® 8HHE A00g ﬁl’(“i°8Wun%tb(Wp‘Vﬁ§ ﬁ]ﬁga%gxr/ﬁ/argdfb%l%vé’

RRDY BNt 9410 tan@nstosal phis bralgetidsallal pubiondpil gnitaginally or
Anot her aspect of the invention relates to the

dedtiider y of a phannaceutical conposition conprising

any ofy, LAGHBRMR IGRER CURE R uABEbRwRR A M6 e b TBdlow
exci pient said admnistering is parenterall

. ) Y,
terdbodineds sbidparsnteralbyis derimaitaripl, intrgycpeuss pisimuscular,
enbodi mgn ' jd ' | t ; kel ow
MBS HER Lo Bl HIGA A, il h AR RLAK AR PV
[t oozl j dnyint_ra/cmgiiaial ly or rectally. In another

nbodi_ment Zjunction. wit
70 entibarivet GOSNl Shidkhfh Y1 APRT 2T SN
| RHoAVBARY Said adiigislesagisarrally.i nt r ader nal ,

subcut aneous, intraperjtoneal, intraventricular
i nt r ad@dpaiher émmti;%wmnt GPihgtion Fith 3 shet s A4 Piow
JAGHeRTRAM BB HeptiddlorGRpH SO ESrhSrisciv tThat-inhbivb e yelypastide,

bel ow enbodi ments, said admnistering is or%g‘ll éﬁ%é\g
|qermgpmisirigem aswbe asifeequensgoidbdyrarotilon-Me Ara e -2pe e

S, 2 o, TR TR 55, LBy B
a&[&&ﬁ&_ﬂﬁe bgtﬁﬁ%’é@ﬂ? 6teref %S)tical and geometrical isomers thereof, including
F\;etéro S%’nvl_e)r/sf) al;l)élso gﬁ‘erzs? ;Nﬁrerge-suc}rl] ;sélrn%;sAerxgs_t, as well as the pharmaceutically
acceptable salts and solvates thereof, wherein R comprises the residue of a
carboxylic acid or an acetyl group; and X is a Cys residue.

In another embodiment, in conjunction with the above and below
embodiments, said polypeptide or peptide comprising a aminothiol compound
comprises an amino acid sequence selected from N-acetyl-Arg-Lys-Lys-Arg-Arg-
Gln-Arg-Arg-Arg-Cys-(biotin)-Cys-NH; (SEQ ID NO:64), N-acetyl-Arg-Lys-
Lys-Arg-Arg-Gln-Arg-Arg-Arg-Lys-(biotin)-Cys-NH; (SEQ ID NO:65), N-
acetyl-Arg-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-D-Cys-(biotin)-Cys-NHj (SEQ
ID NO:66), N-acetyl-Arg-LyS-LyS-Arg-Arg-Gln—Arg—Arg—Arg—D—Lys—(biotin)—
Cys-NH; (SEQ ID NO:67), N-acetyl-Gln-Lys-Lys-Arg-Arg-Gln-Arg-Arg-Arg-D-

Lys-(biotin)-Cys- NH; (SEQ ID NO:63), N-acetyl-Arg-Lys-Lys-Arg-Arg-Pro-
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Arg-X-(biotin)-Cys-NH2 (SEQ ID NO 63), and
bi ol ogi cally and pharnmaceutically acceptable salts

thereof, including 20 retro inverso anal ogues, where
such isoners exist, as well as the pharmaceutically
acceptable salts and solvate§ t hereof, wherein R
conprises the residue of a carboxyllc acid or an
acetyl group; and X is a Cys residue. In another

arpadiregtCys-hiaonjCe¥HpFER 1h NG9k bbeestdddCrePbie-

zggggknggéﬁkﬁ§aldﬁg%%épgg%%ge Orfﬁﬁpékﬁﬁ%ﬁgggéhf'”g a
T e

N- ac ety bndAh@-dnyi>diment, in conJunctlon with the above and below

k%%h@rn%%@r 9@@ Vre]anfeqé é:rlgc_téac‘{ 1@01 Xre ér%lu}? tcbn%st@ésof Hl%f(ét??ﬁgle
@akzy&rguyawsg g potyAtigy] Athél, gelviays- ( bi ot
I n -

IH-YH@E (V}e poly- wgl%;?&&%@ yAﬁﬁ TR AAREEDE 8D Lys- (b
TQer %Wé@@l&@a N@)(?jﬂwr of ethylene glycol/propylene

S- g D-
Igglljgzo( kan@thyh&)ne@glmcmp@yc(rgggopgym @g)ammo ac1d copolymer, a

E&ﬁ(ﬁl@%%a@%g%g élh%ﬁaéx‘gf &1@&%0?}%’0%&%@&@%39@& oxide
Aogelhnmgr, And-2QRG/(homelicdciOyspolkzer( SE@Y OB, thereof.

e R B i, o

RivdgoTRaEHS, ised dotyraadaph abﬂa:ummaghtméabmﬁ 100 o ahmnt £e®,000
enbodi nent, in conjunction with the above and bel ow 5
éﬁinents said vehicle is selected fromthe group

consi Sﬁl'aﬂgth%f e@@&d&fn‘éﬁth}ﬂ @MfuncBbY G@th)the above and below
car boxymet hyl cel | ul ose, dextran, polyvjnyl

oh
pﬁmlwlumymts spifpoymerdne & TRAPSPIAT, veeight o b e, M08 BBovit
gﬁi %D Strloxane an am no acid honopol yner,
ypropyl ene oxi de, a copol yner of ethyl ene

gI ycol ]/npmoﬁlﬁi embod1g1eyk;m congumctoh yithribe abdveicad Releydr i de

an, a I ol ymer of
PDE’%’ ]%ltﬁ seit s 4 ilsda?DOa t&ﬁ%gﬁ Oéﬁoeo]igm glg/ et hyl ene
oxi de InGRP ey BRbodiatedt, én RE(ﬁirtchbm rweithi the alodveb and peloyrer |

or conbi pati on _t hereo n nbodi nent, in
c‘”dﬁ‘j’ P’i‘ténsawa fpryglds %&Bgiooatﬁc?%‘gﬁ % mhﬂlg Sent s, sai d
pol ymeRbidsr &pBtlof el iaventidh @élhtedfo @bx@ﬂiodmoprbpalﬁfgwl 2-or
200, 000 daltons 15 I n_anot her enbodi nent

cbﬁjaunn@thmlrswﬁwet\r?@%wg ARHICHRITES BaStsar hg nts,
sai d p&l) ¥mdlﬂg§ vehitR! c%ﬁ’if)h@lﬁg\%?leﬁﬁton@fveﬁQ%gx%evarfg the

about
formula:

Y-R®
wherein Y is either a nucleophile or an electrophile and Rj is a vehicle.
(b) reacting said vehicle derivative to form a covalent attachment with a
molecule comprising a 1,2- or 1,3-aminothiol selective moiety, or a protected

form thereof, having the formula:
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enbodi nent, in conjunction with the above and bel ow
enbodi nents, said interval is about 300 to about 5,000
Dal t ons. Another aspect of the_ invention relates to a
nmet hod for preparing a 1,2- or

1, 3- am not hi ol - selectlve vehi cl e derivative conprising

the steps of: (a) provy \di ﬁg a vehicle conprising at
| east one vehicle segms % ng the 25 formula: Y-R3

wherein Y is either a n ile or an el ectrophile
and R3 is a vehicle. (b) r actlng said vehicle
derivative to fonn a covalent attachnment with a
FEHeRSH NGl §)OTPArbShs) gitler kp 2-or o HybBidneil lﬁmﬂ)hﬁtmtedsmfl ective
nmoi ety, or a protected 30 formthere having the
%Wg‘é@é

fu@smnwtectmﬂécyd@rm@e@gcaﬁ@nﬁ eSR06Y AcYosg, copfiogsng
%om%%%%s ot {2 g&?@%l@ fih3- dt%mgsélé‘dt&gﬁ%m c%kgthlzu‘tﬁ;ﬁﬁﬁed

bstituted or unsubstituted an
win anm“bamtutndhpuaobmnsg ar @cyelut)h@trogyrc(substﬁweé@yém stituted
connectjn h, car box | s of. the el ect.,r p\gherentQ is i)

rhse FGELDHD PF OB (LU
(sg Bte? ftoii L8 gld aB%riéCt gB withfitd gxgné) éroﬁ?y%lhe n Rﬁl:te{llgyge\;)herem

unsupst it ut a ring

3¢ YCalnl &éct@ph@e(wgeﬂn Y(ipamiuclebphileror D@smrmmtepphﬂe:\)vhen Y is an
wherein Rl is selected from H and an el ectron

Vi GoHaP G- ng group; wherein R2 = alkyl; wherein X is

an el agtnomby élﬁb(Wﬂl%@l’ltYlﬂ SonfunBHEA %ﬁrﬂhé £ axd bslow
nucl eophile when Y is an el ect roph| le. 10 In anot her

emiodimens, A isp %WM%EWI%ﬁWf@WQ #ie above and bel ow
enbodi mentsj{A is a structure having the fornmula: AD

! D
£ E
o

In another embodiment, in conjunction with the above and below
embodiments, A is acyclic.

In another embodiment, in conjunction with the above and below
embodiments, F is carbon and D is selected from i) carbon ii) oxygen and iii)
nitrogen.

In another embodiment, in conjunction with the above and below
embodiments, D is carbon, E is selected from carbon substituted by X, nitrogen
substituted by X, oxygen, sulfur, silicon substituted by X, boron substituted by X,
a bond, phosphorous substituted by X; or ii) oxygen, E is selected from carbon,
nitrogen, silicon, boron, and a bond; or iii) nitrogen, E is selected from carbon,
nitrogen, oxygen, silicon sulfer, boron, and a bond.

In another embodiment, in conjunction with the above and below

embodiments, A is a structure having the formula:
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F'F In another enbodinent, in conjunction with the
above and bel ow enbodi nents, Ais acyclic. 15 In

wa@ar@bloggooenbodi ment, in conjunction with the aPOwESENE002608

bel ow enbodi nents, F is carbon and D is selected from
1) carbon ii) oxygen and iii) nitrogen. |In another
enbodi ment, in conjunction w,th the above and bel ow
enbodi nents, Dis carbon, E 'S selected from carbon
substituted by X, nitrogen, 20 substituted by X,
oxygen, sulfur, silicon sphstjtuted by X boron
substituted by X, a bond, pHC§phorous substi tuted by

X; or ii) oxygen, Eis sehgﬁted from car bon,

nitrogen, silicon, boron,/ nd a.bond; or iii)

ni trogen I s .sel e r >ar [

oy SRR SEARLATLRR e BLE RO
exfbodimand, F it narbomphDtis e¢lesed fromtip cathou éi) arggdneind\iii)
25 enbodi nents, Ais a structure having the fornul a:
\RETe8586/ 079099 PCT/ US2006/ 002608 -22 .\JOH K-G In

anot hep ageRediniBIfimentNinCRjuAdEsA Fth\thd dbokBen@beuye and
bel ow enbodi nents, F Is carbon and Dis selected from

iebodimens.iY 18 @@pfen and iii) nitrogen. 5 In anot her
enbodi enb el SnGRAERCH Qjuichibh (i 1RPDG andbaskow

embodi ments, Y Is an acid.” I'n another enbodi ment, in
corjodimoeito Y Wanntihe above and bel ow enbodi ments, Y

is an ; e . : j [
it CREREEs AR AIRBCLIT I Al GORHIGHLET
penbrdinderssine. a grimagantise. enbodi ment, in conjunction
wi th the above and bel ow enbodi nent reat t han
655 of g Do SuirEner, MimiRatos W uty e ghehelaly
oY, sS@h@ahdVEs O §tiY covdlerBonaed Braedj2aent 3-i n
conjunction with the above and bel ow 15 enbodi nents,
Amipghial sgladeiMAsd R3 is selected fromH, al kyl,

C1- C10y| JnP@@F eribddihent, in conjunction with the above and below
embodiments, at least one of said Rj is selected from H, alkyl, C;-Ciq linear alkyl,
poly(alkylene oxide), poly(vinyl pyrrolidone), poly(vinyl alcohol), polyoxazoline,
poly-(acryloylmorpholine-), poly(oxyethylated polyol), and poly(ethylene oxide).

In another embodiment, in conjunction with the above and below
embodiments, said vehicle has a branched, forked, or multi-armed structure.

In another embodiment, in conjunction with the above and below
embodiments, at least R’ is PEG.

In another embodiment, in conjunction with the above and below
embodiments, said vehicle has a nominal average molecular mass from about 200
to about 100,000 daltons.

In another embodiment, in conjunction with the above and below
embodiments, the method further comprises a first step of purifying said vehicle
such that > 95% of said segments have termini activated with an amine.

In another embodiment, in conjunction with the above and below
embodiments, said purifying step comprises a chromatographic or a chemical

separation.
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pol y(al kyl ene oxi de), polyvinyl pyrrolidone),
pol y(vi nyl al cohol), polyoxazoline,

pol y( oxyet hyl at edP@DUSI0G/002608
and poly(ethyl ene oxide). In another enbodinment, in
conjunction with the above and bel ow enbodi nents, said
vehi cl e has a branched, forﬁggl or multi-armnmed
structure. 20 In another enbodi nent, in conjunction

with the above and below .enbodi .nﬂ%, at H&ﬁ%% R3is
PEG. Ihagailerifarbodimsgi 1&6%%“?”&’%“_21?}} PP 1Y he
@HBX&H‘FGH%, bk gghﬁgrfg)s%ﬁ ORYries SAHoA exBRingt @hRd@ftdpraphy.

nom nal avera pl'ecul ar mass from about 200 to
about 111 0y tH@Ghakinaes, in 2enjPACtORGY e FieaRpyaIfietflow i n
conj unction . 18l QWndaRPARIEBRx L he
ﬁg&h(gl&lefn{tfr £ %kgp{l&gg%ﬁezg%Y%t%ﬁ?%t sSt eﬁl of’ puri fyi ngth
sind, vethicddl e such that > 95% of said segnents have

termni activated.with an am.ne. | n

enbod ﬁmmt?wri ‘?ﬁnbé’gHP?}H’clPi°8Wu%°tH? Yie ﬂ%ba%gg bndpeloy o,
PO, Said eRicBopiildif Wi Rgivatedeseonpri ses a

chromat ographic or a chemcal, 30

. ti
5006/ 07 SUTbERT R GBCRGORBag o i FIF St Al below
g@ggiﬁ'&ﬁi sailhcGRREHE: P ddréhe 1bowe xaadciahidyl,

Iment's, sald purifying step conprises cation

sumngéylch’r@ﬁlm?@@mgpﬁ@qzoyh ﬁerﬁﬁgm@@ny@@%ﬂﬁt%fp@eﬁﬁ s.uch
GRULMOET O bllodifh 8RN FuEN A ORI OWAMB AetERRk SonFR]

eophrle 15 selecté€ roma secondary amne,
hyiflnaoyhethanesulonyl-, tolydnesilfonyh, tasbloneaceamisios A sifiin

conjunctiaon with the .abov . enbodi nment s,
éﬁPﬁﬂ8$%%g?%ﬁﬂFE€SP@ﬁgﬂggg?ﬁgg?gﬁlé@%@r_ I n anot her
enbodi[ARAbthet EmBOIINLMG tnl @njusictibn trith thdaweeand beleow
enbodi nent s, _sai d gqt i vat ed est eﬁ; is efkect eqkf roma
NRRAGHBSRISUE & S5iSeiedyTom palspre;s %tﬁﬁ‘taéﬁ, OXY, alkehyloRy,
'%ubé%%@méh@eﬁﬁ@m A loxypabklituedanbenidxy, alylodyaiddng
nol et es suc as chloro-, broro-, iodoal kanes,
awbstitated drdpenvhol s such as net hanesul fonyl -,

trifl ul%ra%'gﬁlteF %ﬁg&iiﬁeﬁﬂ]}’ﬂ SonjiRictiBh WEMEEY kb SR below
trichl'oroacetiridate, an Rn situ activated al cohol s
semodimentsj hEPFG phos phromalinyesageanelecylpy mpwstiFap about 5,000

enbodi in conjunction with the above and bel ow
18 %tﬁﬂ(ﬁ%onéaét?nsf is selected froman al koxy,

subst i tnrethed kiby¥iment, keootdjaeyion with the above and below

embodiments, said PEG has a nominal average molecular mass from about 10,000

to about 40,000 daltons.

Another aspect of the invention relates to a method of preparing a

composition of matter comprising the steps of:

(a) providing a vehicle comprising at least one vehicle segment having the
formula:
YR’
wherein Y is either a nucleophile or an electrophile and Rj is a vehicle.
(b) reacting said vehicle derivative to form a covalent attachment with a
molecule comprising a 1,2- or 1,3-aminothiol selective moiety, or a protected

form thereof, having the formula:
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substituted al kenyl oxy, al kynyl oxy, substituted
al kynyl oxy, aryl oxy, and substituted aryloxy. In

bel ow enbodi nents, said PEG has a nom nal average
nol ecul ar mass from about 5,000 20 to about 60, 000
daltons. I n another enbodi ne nE% in conjunction wth

t he above and bel ow enbodi fs, said PEG has a

nom nal average nol ecul ar mass from about 10,000 to
about 40, 000 dal t ons.R? ot)her aspect of the invention
relates to a nethod of arlng a 25 conposition of

matter conprising the S‘é%f : (a) providing a
vehi cl e conprising at adt one vehicl e segnent having

the fornula: Y-R3 wherei%h Y is either a nucl eophile
Qb Rl18O1-0RBbAE el 553 of p ehybalized esubd@ulda)or

reacting said vehicle derivative to forma coval ent
ansubstitwed), amdtWheaem trotheretiioss exsrpitheséysgic o agyzlic gonnecting

b ARSI Phe SELETHIY e 0 s St PRGN (sifRRed

BﬁﬁﬁdﬂS@tﬁlﬁ&ﬂQﬁb&ﬁ&& rin@dr ackklid]) Drdgeh (sBbstbutedbenmsiubstibuted,
i) 2-carbons, either spa- or sp2 hybrlwcil zed
(13§1§l§>§ﬁ TNE08 ECYSHIC) DHETISER mamq;@)ﬂngewc DoV herpigtl, is

HO@%ro%{ﬁfa%gaﬁ%f Wtﬁ &cvl@gc%lfeh#cwhg&mqg L gllectpc%g

FHOXYI’S 0 atons sel ecte
fWMmY: &rahnmle(@hbs o Xus EdU(fbec[pﬁllla Ménebéft 1stauteéﬂttrOplaiet, and a

TR N N T A —
(apadtlor @fbstratd d@ﬁap?fs@cavpiu &1)1,3-wheighiel. Rl is selected
fromH and _an electron w thdraw n in Xis
an el deengher grabodren. qoyugcfh%‘fvgbgrﬁ ‘#’QVB F‘n‘i{;‘g
Wo@ﬁﬂéﬂté %a1%%ﬁve adefit RR RLFRHHEAPR Jeptid@nd (C)
reacting the predom nant product from steps a) and

(b) wiln ran@thexa@anﬂementomecgvenmcmn withdhe ghove apmpelP¥i ng a
e’lTIZDOdPn[leanS, %eﬁt‘ﬁenlgtarﬂ IOILeptlde antagonist.

In another embodiment, in conjunction with the above and below
embodiments, said peptide is a peptide selected from SEQ ID NOS:27-35 and 38-
41.

In another embodiment, in conjunction with the above and below
embodiments, said peptide is selected from SEQ ID NOS: 11-26 and 43-46
further comprising a cysteine at the N-terminus of said peptide.

In another embodiment, in conjunction with the above and below
embodiments, said 1,2- or 1,3-aminothiol-selective moiety is a 1,2- or 1,3-formyl
ester.

In another embodiment, in conjunction with the above and below
embodiments, said electrophile is an acid.

In another embodiment, in conjunction with the above and below
embodiments, said nucleophile is an amine.

In another embodiment, in conjunction with the above and below

embodiments, said electrophile is a primary amine.

in conjunction with the abOUESENE002608
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and bel ow enbodi nents, said active agent is a

w@oelogpegpbd de or peptide. I n anot her enbodi nent PCT/NS2006/002608
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conjunction with the above and bel ow enbodi nents,
peptide is a B 1 peptide antagonist. 15 In another
enbodi ment, in conjunction h the above and bel ow
embodi ments, said peptide is“a peptide seI ect ed from
SEQIDI\I(BZ?BSand 38- 41. lna the cﬁ% in
conj uﬁléﬂlﬂcﬁhef\/ﬁmh?dtlﬁ@talﬁ&?@ugﬁborb‘& ﬁﬁ%?ﬁ

}g{bggﬁ%ﬁgé dvnisR! seshedt i s08F R h @oN@ﬁky&;ﬁe 8>6u1a)1d

urther conprisin cyst €i ne at the

I)dot}év1ny1mwr0(hﬁos%)5 HOlpfé’pwl @Eogqﬂ% XBedlitenbodi nent, in

F}}é yﬁ&orﬁﬁélgleghﬁolgﬁq &P?ﬂ%dg&ltlﬁ)i% pﬁ%@ %lgﬁ‘@él%ol)
Q:Elrb];xiz?mét(h5fl?c\;tllu1oeast'dezlgtranl6 polammygﬁgo}mmmdymyitpymohdone poly—
Solbieap et e A TR 488 AT RSE EREag ARy fene
| JXi &0 Ricbift o fdtliylerddgycddpre yiond ghebhwn edniadimeats,

R A M R g St
éa%%;lﬂo 6tigcl 615(98%&% Bgleh§ oRdBeiYRNY oRide R6pol YWRe?, QQ@é@ZE@B@/lene

US2006/ -25 in anot her enbodi nent, in
cainjolihismiadic agid ¢pPORENEHY\EY SARDBEH M heggbodi nent s,

said Vﬁi%&'hgy%w ny{ﬁtenﬂ h &ﬂ@%as@wﬁmﬁ@ PRIV 6ad '6&’1'03/”6

oxi de) pyrrol 1 done pol y(vi nyl al cohol),
p@hl;(mhmmk igneater thal 93%aof ym@ymmtqglﬁgmmmewyre covalently bonded

Dol vt gk Rolgely ol (e e 5oLy

pc%lya\fllilﬂé %g%{édo&ﬁﬁiﬁ[‘ &r oftel J)ﬁeth%dégm?ﬁ é?%l@eﬁﬁﬁable for activated

tri_oxane, an am no acid hofopol yner,
p@hﬂmtwﬂhbﬁm& SCambode, a copol ymer of et hyl ene

iy drineoSp SRGRBFICnR i S WE Gb P pETiretd balo
o By B e eyl 2o 10
gl yco/ mmnoﬂat embadimgnt apedrjwastion syithahy abeiprmd Pelosh

t hef;%?g@v {s, sa? géhll?c% SRR B yethflePBl HIGPEER W th

In another embodiment, in conjunction with the above and below
embodiments, said PEG has a linear, branched (bPEG), forked (fPEG), or multi-
armed structure.

In another embodiment, in conjunction with the above and below
embodiments, said branched PEG has from 3 to 8 polymer segments (C-[bPEG
3-8])-

In another embodiment, in conjunction with the above and below
embodiments, at least one of said segments has a terminus activated with an
amine (C-[bPEG 3.3]-(NH2)1.3).

In another embodiment, in conjunction with the above and below

embodiments, said bPEG has four polymer segments (C-[bPEG4]-(NH>)14) and

wherein at least one of said segments has a terminus activated with an amine.



enbodi ments, greater than 95% of said activated
termni were covalently bonded to the 1,2- or

wda 2@eanopdt hi ol sel ective noi ety as det er m nedP@yUIRI06002608
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NVMR for 13C containing activated termni, or other
nmet hods currently available for activated 15 tennini
wi thout a 13Carbon. In anoth enbodi nent, in
conjunction with the above ang below enbodlnents
said vehicle ﬁﬁgnent is a pol oxi d

anot hdin apthedFmbadimenty e G P?&ﬁ ? ‘?W@n§%§93 and

beq-{l‘ts)o\ﬁtuﬁglf@ Oa"?'l 5(5’% 08 Bleder B HH1sRidSBHBING afeSacBivated with an
yet hyl ene g ycol (PEG. 20 In another enbodi nent,

|mnmenjunct|on with the above and bel ow enbodlnents

sal d PGS ApbbAffly, iPLARGRED WHEER abd ! O?%a%efohP_EG%

or mul arhe Fieh oF M ST aR ot I'ment, in
Céiﬂlj)ctmmémt@,mt\lwdshoﬁdtef saidpobynagrdepetmsis @pbedi ment s,

said branched PEG has from.3 t.0 8. (.S

(C[b g?f §m§?2‘jh“}eﬁ“ ah 8‘8%‘}"‘;“8&%@9‘%19 n?"“’* FeRL
CaAbatskhiaNsa PRGIHAS 2 abaviel andadeaholeculeniagh fientbout200 to
| east one of said segnents has a term nus activated

wphctit 400,000dlans C- [ bPEG 3- 8] - (NH2) 1. 8) . I n anot her

embodi fieRother RnbBBInEAE ih 06hjWhdtdntiieh B a¥6evedid Béf&v@w 30
embodi nents, said bPEG has four E‘ol ymer segnent

( anpmxnm@;qs, {onEmthodiurthpiccomitisped Arshtep eﬁgvﬂ%mg S@fd 4ang

gﬂ%‘}%&ﬁ%?ep%ﬁi %@ngéf/bgg%a% gf’é" Hre]lbg ﬁé{i)‘rtnﬁg‘ra@@vaté%lth an

elaf@ﬁﬂ:l ment, in conjunction with the above and bel ow

enbodi rﬁ% gteml sgﬁgéla 51%%{’)1?4{1%&{6% Al He o% a&ﬂhe W

segnment’s am ne.

epRBgdinRAts, sdid pﬁﬁﬂdlﬁgmép @mseda b]lilelrﬂlhtgr@}mldr Ebd‘leumpa15
enbodi nent s, | east one of said polyner segnents is

cé?ﬂs?é@dlonl n anot her enbodi ment, in conjunction with the

above gng AL AmbRITRGH] 1%6151]%110’[&@1' WitliPEG dbase andisgidwal
average nol ecul ar mass from about 200 to about

16@mpodicncrits, sBAHUHTHANSFER FRERDPTETH S eFEhangs CRERR AP R YN
with the abpye en%%nggmw c!,QJuﬁ&b&davm?mesabow@nmlm

further conprises a of purifying said am ne
embodiments, said nucleophile is selecte from a secondary amine, hydroxy,

imino, or thiol.

In another embodiment, in conjunction with the above and below
embodiments, said electrophile is an activated ester.

In another embodiment, in conjunction with the above and below
embodiments, said activated ester is selected from a N-hydroxysuccinimidyl,
succinimidyl, N-hydroxybenzotriazoyl, perfluorophenyl, alkylating moieties such
as chloro-, bromo-, iodoalkanes, activated alcohols such as methanesulfonyl,
trifluoromethanesulfonyl, p-toluenesulfonyl-, trichloroacetimidate, and in sifu
activated alcohols such as triphenylphosphonium ethers.

In another embodiment, in conjunction with the above and below
embodiments, said cap comprises a chemical group selected from an alkoxy,
substituted alkoxy, alkenyloxy, substituted alkenyloxy, alkynyloxy, substituted
alkynyloxy, aryloxy, and substituted aryloxy.
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we nieadiovent |

activated vehicle such that > 95% of said segnents
have termni activated with an am ne. |In another
in conjunction with the above andP@EUSN06/002608
enbodi nents, said purifying step conprises a

chromat ographi c or a chemcal 15 separation. In

anot her enbodi ment, in conjupgtion with the above and
bel ow enbodi nents, said purl ying step conpri ses
cation exchange chronato r an t her

enbodiBRther FRROGHPURCP |08Wuaﬁt¥‘1‘? ‘Y‘ﬁle 9%° PR ow

SHROEH B Said 38 F{Jrﬂl'éﬁ&ﬁl‘?ﬁﬁ'eé g rddoaxal € Ghashefié, A cRimetric, or
secondary am ne, hyd roxy, 20 imno, or thiol. In

é]mlotdseﬂﬂtérﬂ}!@gjl ment, in conjunction with the above and
bel oWy, iRRd é}ﬁ%[dﬁn%gg?ﬁ CoBLACIEPAE U dodya@Ehbyal ed
A anot her " enbodi nt,

ester. In conj unction wth the
aheéinamtk, bal AEG kasbodiniea tayeragainglecotar vizase tromsabent 3,800

eI e ma N- hydr oxysucci ni m dyl, 25
%8‘&‘?‘&%@%3 PO hydr oxybenzot ri azoyl

Eer flug ﬁ@cage:reihbodahkm] 1atcbﬁglnﬁﬂmrﬁmtb$hesalmhe aadbadbior o-
,erg"? m@{ﬁoﬁga)ﬂE@hqsrq 1%%3}%%1/ %&ggaﬁgl ¥ e?ﬂo %ﬁ%%s ?rom about 10,000
Ro bedHan@euldhaeyd -, trichloroacetimdate, and in situ
activated al cohols such as triphen glphosphonlu

t %Wh t he

et her dn appthgnembrdimenthisFoRBRELon Wi Ve AR D
itk *a%'dgave{ S}i}%}éﬁ&@(ﬁ% &Hé’sel%@tle&i %8P, RN IFES a

gjrou m an koxy, substituted
afdnsp(yier akkaphyr, bingingsn b gétingtligandy thetsandeyany moiety binding

Snmeel bl SRb 6Bty BBtk L eibie bt

-f3latd, patofichae, B1EhBI2)ENpars (O1g cglmasaclmaoctyl/\gluhosatmme)

L

f”feh! Off\BISIE §f2h etBt AL WEAI aadoBRAeif]] ﬂt,fﬁﬂi’ﬂ), Rétib inverso peptides
conj uncti on with the above and | ow 5 elgl‘ﬁaa i ments,

SaiRPES awembrrosiHian BPEAeYE ar8PEb o e cqrreiiinD):
qgggﬁ'st oggﬁgs%hoﬁﬁd§ggg m eg%oa\%l(? @Jcetaﬁgﬁcgd} @el%réq&hﬁ'ﬁﬁsense)
evttgodidestides (sgi @tejmms haéalamgénﬁ1mntﬁ%g¥§@29ﬁﬂlg®8gwmes
nzae g. neuramlmgasef tg'x1ns09119t1bodles (or antibody fragments) (e.g. CD4 [targets
helper T cells], CD44 [targets ovarian cancer cells]), antigens (or epitopes) (e.g.
influenza virus hemagglutinin), peptide ligands, hormones (e.g. estrogen,
progesterone, LHRH, ACTH, growth hormone), adhesion molecules (e.g. lectins,
ICAM) and analogues of any of the foregoing.

In another embodiment, in conjunction with the above and below
embodiments, said active agent comprises a 1,2- or 1,3 aminothiol group or is
derivatized to have a 1,2- or 1,3 aminothiol group.

Another aspect of the invention relates to a method for identifying a
suitable compound for therapeutic or diagnostic use without the components
thereof negatively affecting the biological activity of the peptide or protein

component of the compound, the method comprising preparing a compound of the
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to about 40,000 daltons. 10 In another enbodinment, in
conjunction with the above and bel ow enbodi nents,

bi ol ogi cal transporter, receptor, binding or
targeting ligands that can be any noiety binding to a
cell surface conponent, inclyding but not limted to
vitamins (e.g. biotin, folafe, pantothenate, B-86,

SR PG NG LT eI R
@Eéé’a_;%nm: bﬁ@/l)r Hﬁgﬁ&ﬁé 68108 of th-EaiompfoMaE penetratin,

copr eln t r ansf errln) Retro inverso
pept i d’eEaﬂIGelagemRbdlmﬂrn)of thapreseah B1VEDETY ABghediis

éﬁ%ﬂgﬂﬁg D2 RUNE L:I%Fargiﬁxo%(ylcs% cﬁ%eﬁé}l\)gtwe bt Q{fgrﬁclg o&ra}% method

stearic acl
&@ﬁ@ﬁm@gﬁh@mtmﬁﬁhse) ollgonucleotldes (e. g apt aner s

cont ai nj ng ! eoxyur | e

(e.g. ( % gei)écg%/ Lgx@%&iﬂﬂgasté %‘Bg é ¥1av1§% %tolaast
f IR GBI acti®ated Wik fucRoPELSor almedwmphnepaidl s] CcD44
[targets ovari an_cancer cells]), .anti

epi t opBseapngpaid pﬂmaretﬁzfamﬁﬁagalﬁgﬁ&% ft Mifhya molecule

Hféplr fiold g n(qsl’ 3 Q&ﬁﬂ@lﬁ@ﬁseﬁ&u@e Ry, Q@ @protected form thereof,
est rone CTH, growth hornnne) adhesi on
nhﬁe@bbbgﬂﬁéﬂ§MHMEbﬂ}ns | CAM and anal ogues of any
of the foregoing. 25 In another enbodi nent, in
conjunction wth the above and bel ow enbodi nents,
said active agent co rlses al 2- or 1,3 amnothio
group or is derivati o have a 1,2- or 1,3
am not hi ol group. Amothe[afépéct of the invention
relates to a method forRi entifying a suitable
compound for therapeutic & di aferostat use without the
conmponents 30 thereof negatively affecting the
bi ol ogi cal activity of the peptide or protein

Fotalysol t g gToYs MToer ot o
ptg)gnélg[??%hlg{ec%eﬁggund owfﬁgh ahv%z 28067 %7909961 SRy
P@Eﬁhﬁ&Q@&&Q&%&ﬁ&ﬁnﬁﬂam@bésﬂnmmmmwmm)}ombam@eﬁbnepnmmgp
t he conpound for_biological activity,

t Widrslpredt(Fubshidon wpERsHBETD cansqur@ﬁ%afh RS SFfp BT
ﬁ@?ﬁ%* gg}cﬁe &R %%Eh &ffbém FRS 61REtrd P8 BriiD 3 -418md

prepari
1seBectari ﬁnmnmrhons(mb@wteal@r@eswwwﬁe paftt 0fia ViBE PEPE/Cligai d

v ﬁog?%(sﬁgﬁc}ﬁ"ﬁwga Iof' u nsgﬂagst teﬁ fcéf 1 eé &)ac 519:‘15 ﬁb efl (%art of

I@aﬁgoranehﬁprn1nus actlvated MAth a nucleophlle or an

el ect ORno{her elgggdiment of the present invention is method of preparing a

composition of matter comprising the steps of:

(a) providing a vehicle having at least one vehicle segment activated with
a nucleophile or an electophile;

(b) reacting said vehicle to form a covalent attachment with an agent
comprising a 1,2- or 1,3-aminothio] selective moiety, or a protected form thereof,
defined by general Formula I, wherein A is i) 2-carbons, either sp3- or s’p2
hybridized (substituted or unsubstituted), and wherein both carbons are either

cyclic or acyclic, connecting both carboxyls of the electrophile, or ii) 3-atoms



(b) reacting said polyner to forma coval ent
attachnment with a nolecule conprising a 1,2- or

wa 2@candopot hi ol sel ective noiety, or a protectrdr/ise1e6/002608

thereof, 10 defined by general Formula I: Ra O OKk

_ (R0 Formula | to forma vehicle derivative
conprising a 1,2- or 1,3-amnghiol-selective 15

term nus, or a protected formthereof, wherein A is i)
2-carbons, eith subst i f.ut ed
e ZsubS‘E%edv%@P@}%ﬁﬁ%‘ﬁ%npwﬁ%ﬂﬁg B &%l iher
Ciiebpén @GubaVed bEunstbiiteed i jag dfatdhLardeonid) sr 6fydei €part of
el ectrop hlg or ii) 3-atons selected from carbon
(%UB%P??%F &) 8Rd unsubst i t ut ed, part of a ring or

acycli @ reachh$ ftfégﬁéﬂo(tﬁﬂﬁﬁ;pkéd&:?&f fdp @y &&53?)5 '\xﬁt%taeﬂzﬁve agent

part of "a ring or acyclic) or oxygen {par
r ¢appravinge Y2+ pe.3-anoethiol. 8 mﬁgqf?d cait be H@l@p@gmwaﬂy
| BYREAER gcﬁmﬁmﬁgﬁ%ele&epa“ ng a conposition of

er conprising e steps of: (a) providing a
vehi cl e having at | east one vehicle segnent activated
with a nucleophile or an electophile; 25 (b) reacting
said vehicle to forma covalent attachnment with an
agent conprising a 1,2- or 1,3-alinothiol selective
noi ety, or a protected fore thereof, defined by
general Formula I, wherein Ais i) 2-carbons, either
spa- or sp2 hybridized (substituted or
unsubstituted), and wherein both carbons are either
cyclic or acyclic, connecting both carboxyls of the
el ectrophile, or ii) 3-atonms WO 2006/ 079099
PCT/ US2006/ 002608 -29 sel ected from car bon
(substituted or unsubstituted, part of a ring or
acyclic), nitrogen (substituted or unsubstituted,
part of a ring or acyclic) or oxygen (part of a ring
or acyclic); and (c) reacting the predom nant product
of step (a) and (b) with a active agent 5 conprising
a1l 2- or 1,3-amnothiol. Such a nethod can be
depi cted generically by Reaction Schene 1 shown
bel ow:
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1 Ra~R\ O \OAX+ Y-R3 OAX-Y-R3i) RL-t( R -
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KA-X-Y-R3 SHR Rz-B\ S OR = H, alkyl, ethynyl; R2
= alkyl, R3 =H, alkyl, polyner, bioactive species. A
= two or three carbon atons,_3B_= 2 or 3 atoms; X and Y
a[;e t\r/]vo g[oups capabl e of form ng a coval et
attachnen [ = electophile and Y = nucl eophile
W@EH&N@&H@@EQH cally illustrated above (REACTIp(]\I
SCHEME 1) is 5 particularly advantageous when the
vehicle is a nultivalent vehicle conprising nultiple
hlo\éﬁteed vehi cLe segment s maki ngRy mul ti val ent
ve n suc cases, the nethodS ofathe sen
I nvent ;(effl ci'ehel y pr oduce hi gh & éskazgﬁse t
rel aﬁgel y pure conjugates functionaliged at
practically each appropriately activated vehicle
segnent (as defl ned herein) of the pelymer. 10 In one
errbodl ment Raqu _él\l pl e agents may be coYyj ugated to a
sh@ My anc A\L&hVGRE | n_a_non- IN FXgvYeRanpl e,
repyent i orRpyovi des DI oconpatize, >@at er- sol ubl e')
pol ymers with I tiple branches conj\sga‘Bed to peptide
antagoni sts. According to features and principles
consirst-entalkyl, hyiyh & FrikeinRi on,alvkhpelsig: DigaslR Pofey be
ef fi memdqrthrwpanfg@taém“stﬁ‘a%réﬁtqmﬁat ed vehicle via an
appr opaidaY ereiso 9@%%@'%}@&5@‘”@@ PrRCt RS R
agtent%eqt%gqm@YﬁﬂHc‘eanéenot limited to, biologically
active,.or di agnost | TR
The. 1 nyBhErRo PRk GBR fued thoPR PR RRCTRONR D TEete Dl
particularly advantageous when the vehicle is a multivalent vehicle comprising

multiple activated vehicle segments making up a multivalent vehicle. In such
cases, the methods of the present invention efficiently produce high yields and
relatively pure conjugates functionalized at practically each appropriately
activated vehicle segment (as defined herein) of the polymer.
In one embodiment, multiple agents may be conjugated to a single branched
vehicle. In a non-limiting example, the invention provides biocompatible, water-
soluble polymers with multiple branches conjugated to peptide antagonists.
According to features and principles consistent with the invention, various
agents may be efficiently conjugated to an activated vehicle via an appropriate
reactive group of the agent. Such agents include, but are not limited to,
biologically active or diagnostic agents.
In another embodiment of the invention, in conjunction with the above and
below embodiments, the agent may be a small-molecule compound with a
pharmacological activity. Alternatively, the agent may be a retro-inverso form or
optimized form of a biologically-active peptide, possessing the same or similar
biological activity of the original form but possessing other desirable
characteristics such as decreased susceptibility to enzymatic attack or metabolic

enzymes. More particularly, the agent may include, but are not limited to, an
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bel ow enbodi nents, the agent may be a snall-nol ecul e
conpound with a pharmacol ogi cal activity.
the agent may be a retro-inverBOI/U821006/002608
or 20 optim zed form of a biologically-active peptide,
possessing the same or simlar biological activity of
the original formbut possessing other desirable
characteristics such as decreased susceptibility to
enz tic aftack or netabolic enzynes. . Mir
SRR e Do R et h AR CHETURIE 0P 4.2 8 15
|aindThét@6b1 RoupaRayW¥e KRBefiEYARSivBCH 1irdR06/00026{p8withiB the
ant i body "or ant’i body fragnent. An agent conpri si({]tg (f‘
articatar agantpAceerdingly, thy aRenimpayoe 4y atspt haingsy modified to
ti.cahl [ - i iithifp ithe
e R A T
agunothideravy, sichne dinfddéfied peptidavea tyspeingeontaigingbepstive
or ri?te conj ugatable to a conmpound having a 1,2- or 1,3
5580 not hi ol group, such as a nodified peptide or a
cyst ei e eentplirnaspgctodfdhe piesent imgation incheleexetipdaniy

aspect aqf the pres i nvention incl S t.ho f

T e orubeoRs B aea o BN e e pudtspatied o
i1h€ berdile@onjapitedBY peptidel @ehdodists ddieribedhn pbeiigoujligat ed
Bl peptide antagonists descri bed {)n pendi ng U S. 10 .
Abpitlicatien Deriabaio 20/9%H.33 Bleg 7 Geigbail ed) brivieich Bige published

ZiQQ?“._sV\P&t&lﬁ iR PubiiestioASo Y085/ 0Bab £t o 1t 201005
Publ i cati on . 2005/ 0215470 on Septenber 29, 2005

((hercai afteaf te¥. AnplisationggBédati on *236"). Anot her obj ect
of t h%’cﬁ&%@iec{ dr% %‘ls??%}}t i frehBoR QY :pg&/i@e a Pharmaceutical

phar maceuti ca coﬁ% on conprising excl pi ent
canfpositionerbaprising eka@piengcaatier reatstiale heviug hi ledst ong Behicle-

conj ugat.ed t .of the jinventi,on .di spersed therein.
Acr%‘hgg ed&&f@%ﬁﬁbefmf’%m&dé%’gwd H%htion is to provide
met hodsn@hertobfat biBe presdilt imRatiah oo proddsrethodnd tidading a
or disorder. conprising the adm nistration of a .

pRh e disease, pord HIL O (SOHIFD GARPIHFNG thesiptiFatin of @

_ 'h%ééuﬁgalﬁxéﬁe@{iﬁ@ﬁlﬁo@ﬁ@f alcompB8atbn 8MBprising excipients and at
ehi cl e-conj'ugated B | peptide antagoni st of the

pleast ene VElrdlertohivgaied BomepRee yngasish O Bisjpugpariegvgtipn or one
B W R R A

corjhodactitie Blespepivedgomnt agoni sts of the present

vert 0, A0 e XL, BT o R s
ofnveRienmaseavehidly esttjiigatedBY pbgtidesmehoboiststpheduced ating tite
ol[eagents and methods of the present invention may be used for the treatment or
prevention of a broad spectrum of B1 mediated diseases, conditions or disorders
including, but not limited to, cancer and the diseases, conditions, or disorders set
forth in U.S. Application ‘236, including, but not limited to, inflammation and
chronic pain states of inflammatory and neuropathic origin, septic shock, arthritis,
osteoarthritis, angina, cancer, asthma, allergic rhinitis, and migraine.
The vehicle conjugated B1 peptide antagonists of the present invention or

the vehicle-conjugated B1 peptides produced using the reagents and methods of

the present invention may be used for the treatment or prevention of the diseases,
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di sorders set forth in U S Application " 236,
including, but not Iimted to, inflammation and
chronic pain states of inflamwmtory and neuropathic
origin, septic shock, arthritis, osteoarthritis,

angi na, cancer, asthnmp, allergic rhinitis, and. .
g ithe andi phd v Thatheg i LN B b Bispiitise them with
a@%} BkSHtrRhcdiiBal REORE HatdrBKEHoWH In @e art Q1 administering
vehi ¢l e-conjugated B | peptides produced using the

r angféavtive amgue HesgRoniTositiondo ppadetitsurh senbaan (REPthse
u - r ment or prevention of the diseases,
V%E%B%@/rl&%g%@e%g/ US2006/ 002608 -32 conditi ons,

and/ or Thesndid bihasaspesis pf thednentive woll bb epnerttyrom the
for atin h wi it h . approprqd at.e, pharmaceuti ca
cH¥ Fattlﬁﬁgghegf}go‘xlﬁlgvf\‘ﬁu? atnﬁg e%}lF d g%s r1§'3§orﬁ.ni stering
an effective anount of the conposition to a patient,
such as a human_(or_o r in of. 5
These and BEH@#ngbEE%E&H?Tﬁﬁgyﬁ vE ‘ﬂgﬁﬁ@ﬁiﬂsgg
apparent fromthe consideration of the follow ng

figures and detailed description. DETAILED
DESCRI Bire exqtior haqadings NoENTrei a1 foreEsaswatippal PHEREFSRILY and

Sl

§1%qlokf'?:r 1 Bl edl rlilﬁfigg?‘g{sezlﬁt)je_ ﬁhtté?kﬂﬁ&‘?ﬁ)‘é&._ anl docamdnts or

u
are not to be construe I'm ting e subject matter

dpsttiohbetidocainentd st edrizrthis applicasiont inohidingfbutipefiaitgdsto
cited in this. applicatipon,. including.hut iJy ted
T i L A
t iRBipjosRed bafeferexqarlesah yn theireatipoy fir @ady byrposf. dneéncevent

herein in their entirety for an urpose. | he ,event
155 P IGREPGH RPEOTBr Lo P HEBN (B et B DR AL
deafak Resy SadiitBntin is aplicaaeh, chis ap%ltb’@ﬁoﬂi edrittoss.
definition in this application, this application
controls. Definitions Standard techniques nay be used
f o). s 55bi nant DNA, ol i gonucl eotide 20 synthesis,

and’ generation and identification of antibodies or .
ant i bo@yenflaElgedmigies Tag beosedyfor nepombintant B odigenucleotide

procedures. may he gepe : r . ac ' ts.
R M
da%e folegsing rechaigieumdgpenedates neaybergeneralppeiférnged according
references tha re cited and di scussed throughout the
DTG ALETIOgR T Do GBah (g SRRSO Lt a s pefera
Mah& eidr@§pdel fReRencés thalet afted ynd\tisuisded2bro(gltbie the present
Col d Spring Harbor Labor at oer Pr e?s, Cal d Sartng
HaPesoicatiRnySeg 6.6 §§u}1brook et al. Molecular Cloning: A TLaboratory Manual
(2d ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989)).
Unless specific definitions are provided, the nomenclatures utilized in connection
with, and the laboratory procedures and techniques of, analytical chemistry,
synthetic organic chemistry, and medicinal and pharmaceutical chemistry
described herein are those well known and commonly used in the art. Standard
techniques may be used for chemical syntheses, peptide syntheses, chemical

analyses, chemical purification, pharmaceutical preparation, formulation,

delivery, and treatment of patients.
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chem stry, synthetic organic chem stry, and nedi ci nal
and pharmaceutical chem stry described herein are
those well known and conmonl yzqused in the art.
Standard 30 techni ques naybe used for chem cal

synth ti.de th em cal S

chon cRiitisaBrReLas: Bt b sty e ogRap B RMER Bess

f2 %ggi;ﬁg%% ggte% 8grx)efwl‘ser m} thRngplicaidhMBe fusé)?]f ra)a’t e s ‘an¥Or”

US2006/ 0026 -33 In this

appesschisdihorpire. Jog qurﬁég%}l?“r‘g%ﬁﬂé‘? tepH Hshding as well as

PhtHEAorHE 58S Sas %ﬁdé‘s*’ &1‘?& 4‘1Mc1§&é’d”eﬂ rﬁﬁ Hﬁﬁt\Mgse In this

application, the use means "and/ or unl ess

st at edNafure lamnyeamctmsxdhes- tvrﬁrdescuftswé iniheecoayish dull aame of the
n t

érﬂﬁ‘xlolﬁ id &aﬂda@& 16&%@(@& &gsttarglo ‘ﬂ%}ﬁl‘? ;Yééttg%r @@deﬁgtaacﬁogflance

amth&@adshewnheﬂew are di scussed in three ways: full

nane of the am no acid, standard three-letter code,

or—standart—stngte-t+etter—ecode—in—accordance—wth—the

chara =shiawn bel o = A}t a GGGy MeMaEVeS=Ser 10 SG=Syis

H=Hi n T=Thr pI—IIeP Pro V=val E = =

Lys ((% Bnw= 'Hp ¥=Phe L= Le@gRAetS& Y Tyr 15% nT|1§r

Cel‘tlglznAﬁﬁbOdl Mentsjje one or nor @ dpgpnvent i onaly ang4po

acids may be incorporated into a poI ypepti de. _The

t er iR =d8onvent i nallyani no aci d'Qré&ilars to anyVaniimo

aci %Lﬁt& i's not Longeﬁ)f the tvverﬁggA(‘rgnventl onalyamjgo
acids. alTy occurring am no acl

refers to anmi no acids that are not found |n nat ur e.

Non- na | yurrin m.no
unconan %onam 1%%t§t%n% O ¢ Oreaﬂnc%gh\a/ne%tn oah% 18%°Ld8may be

afnicapoiatel iuctes pdlypeptide. Mhe telrnnrﬁuhecdwtemonas mﬁmwlcab n’ef%s to

g@ﬁgﬁingﬁﬁﬁ”&ﬁﬁﬂgﬁ&%ﬁ fdgf:th gg%ymstﬁg{ﬁ nlca%rllltn{) %&%s ﬂ'% fom
asndAl SRS btduetn@ahihe afdst ﬁefe&&@hﬂﬁmo RMsABat aa@mdi%und in
| actic acid, honpserine, honocysteine,

ADFYRPr Mp]p%qn‘laﬂg ocgum%arggl}@y@} tamﬁttbset of unconventional
alNh JE‘E] ds' %Bﬁ\yéntlgﬁdl 'aﬁnn&aé\hsaﬁgﬁlﬁé 5 hfd&rot limited to,

oser | ne, acety seril ne,
I\Istrmnmytnnet(htgom amlnozaa,qtdsb h{ thieitwesitylicamyentional amino acids,

Sum}/a%rgf(e}/ miho acids suchlg-s o-, a-disubstituted amino acids, N-alkyl amino
acids, lactic acid, homoserine, homocysteine, 4-hydroxyproline, -
carboxyglutamate, e-NV,N,N-trimethyllysine, e-N-acetyllysine, O-phosphoserine,
N-acetylserine, N-formylmethionine, 3-methylhistidine, 5-hydroxylysine, o-N-
methylarginine, and other similar amino acids and imino acids (e.g., 4-
hydroxyproline) known in the art. In the polypeptide notation used herein, the
left-hand direction is the amino terminal direction and the right-hand direction is
the carboxy-terminal direction, in accordance with standard usage and convention.
Unless clearly indicated otherwise, a designation herein of a natural or non-natural
amino acid is intended to encompass both the D- and L- isomer of the amino acid.

Additional abbreviations used herein for certain unnatural amino acids are the



10

i5

20

25

30

met hyl argi ni ne, and other sim|lar am no acids and
imno acids (e.g., 4- hydroxyproline) known in the

W@ea06/0Y9094 he pol ypepti de notation used herei n, P€TES2006/002608

| eft-hand direction is the amino termnal direction
and the right-hand direction is the carboxy-term nal
direction, in accordance wth,standard usage and
convention. 30 Unless clearly indicated otherw se,

desi gnati gn herej n. of

semeish dsspear b e Smaade dabheT R A 3 o8 %’6
bﬁd’m@ﬁ éBfauérh@c 28D OW2) a@idditionAlidlithd Staéviahdi ‘@ubatah® fIH-Dab”
used ereln for certain unnatural am no aci ds 5%)the

Wonizndel 079t o thetr v Bosyontr edHhe uigatugy gaingact

UFBRPLRRE B o M3 4G T D s
@n’i@xﬁl&)ﬁl to Aafeli titlond dng, D{ isemanfithe ianatenl 21map acigrit

SRR i A Salt i Sors! bl tahe sfEn et 3RTRL:
'b@ﬁfs)qgltar ‘d@% glbﬂ(& -(@bhaamiaticar ana-oPéﬂ-lndalm'sd)glﬁlﬁe Pal "
'S I Nt ende

to refer to the L- D- isomer of the
somseueaD) Sindiad i oty rais hen PO bRy o e
@%%ﬁ)-is}o&%gsao glv lnl%éllngﬂglirélgs% :in anycﬁ?gﬁglghﬁe ! ljéﬁdg*dg@ely)

@bgflzra:bnd ihigh )JSHdMgrdiﬁ,,Igl fsdg]rbemﬂlngéglyg D-Igitni | arl vy,

g |S|ntene to I nc ot

D1 githe e % sy Sheprgismmpr e e
é&ﬁédﬂféﬁwﬂr&hme&rﬁlowlﬁgpect ively). 10 Preferably,

vvﬁen used herein, Igl islglb and D-1gl is D-lglb. The

followi ng |ist of various other abbreviations used

t u the _specifigcati@n represent the follow ng:
Kgﬁ% - acetonltrlia a{ié APCI M5 - atnospheric
PkRGEMISe cheni cal i onitaspiheric meessire slseicaldoniagiieognass
silver(l)nitrate Al BN ectza

2' -azobi s(2- et hyl pro anenitrile) BBr3 - boron
txsvosri de 20 t --BDVS-s@iver(])hitate- butyl di et hyl silyl

chl ar ing?e 8&33 car %?gg%{ ac I or }gpromn%e) cesi um
dgghal or onet hane,. rret hr@neitehthiie de

t-BDMS-C1 - tert-butyldiethylsilyl chloride

CCl4 - carbontetrachloride

CspyCO3 - cesium carbonate |

CHCl; - chloroform

CH,Cl,, DCM - dichloromethane, methylene chloride

CuBr - copper bromide

Cul - copper iodide

DIBAL - diisobutylaluminum hydride

DIC - 1,3-diisopropylcarbodiimide

DIEA,(iPr),Net

DIPEA, Hunigs
Base - diisopropylethylamine
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Huni gs Base - diisopropyl et hyl ai ni ne WO 2006/ 079099
PCT/ US2006/ 002608 -35 DCE - dichl oroet hane DCM -
N-hydroxysucci ni mde DVE - digethoxyethane DM -

di met hyl f ornam de 5 DVAP - 4-di net hyl am nopyri di ne
DMSO - di net hyl sul f oxi 'dﬁ DSS -

t PGFet hyl silyl - 2=si | afehtogerthanies yi f onat e- d6, sodi um
spcdMvEDC - 1-(3- di et RyhpiibhpRE@mlide 3 et hyl

cappedi i m de  10_Et 2045, 4i§tyRiant her Et CAc - et hyl
acétate FBS - fetal bovine serumFT M5 - fourier

t DABf or m mass spect r diveethylformamigdg g - gram 15 h, hr

- H2 - hydrogen : -3
Od(wg‘gz abenzotri azol - F‘Iﬁdﬁ%‘iﬂ%aﬁ,‘lﬁf’?yﬁd@e
Le;gmaget hyl ur oni umhexdfrhetbylsulfidxodphat e HBr -
robromc acid 20 1 - hydrochlori | O OB e :

1-Mdr oxybenzot ri"azol Wﬁ?’%ﬂéﬁﬁﬂ&?@énﬁn%?@ﬁﬁl pr eé—sdgirSeOdlum
[ iquid chromat ography saldRVMS - Hi gh resol uti on nmass
spectronetry . . -

EDC - 1-(3-dimethylaminopropyl)-3 ethylcarbodiimide

Et,O - diethyl ether

EtOAc - ethyl acetate

FBS - fetal bovine serum

FT MS - fourier transform mass spectrometry

G, gm, g - gram

h, hr - hour

H, - hydrogen

HATU - O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluroniumhexafluoro-phosphate

HBr - hydrobromic acid

HCl - hydrochloric acid

HOBt - 1-hydroxybenzotriazole hydrate

HPLC - high pressure liquid chromatography

HRMS - High resolution mass spectrometry

IPA, i-PrOH - isopropyl alcohol

K,CO3 - potassium carbonate

KI - potassium iodide

LiCl - lithium chloride

LiOH - lithium hydroxide

MgSOg4 - magnesium sulfate

MeOH - methanol

MW - molecular weight

MWCO - molecular weight cut-off
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sul fate 30 MeOH - net hanol MW - nol ecul ar wei ght

MACO - nol ecul ar wei ght cut-off WO 2006/ 079099

PCT/ US2006/ 002608 -36- N2 - _nigt.r ogen NaCNBH3 - sodi um

cyanobor ohydri de NaHCO3 - sodi um bi carbonate NaH -

sg\gqi um hydride 5 NaOCH3 - sodi um nmet hoxi de NaOH -

sdth um hydr oxi de = Na2S$BA°&sodi um sul fate NBS -
@succi ni ri de = ' hl oride 10

M@ﬁ}?ﬁ%\mni um hydr ';é)'(;)'?lgén Wﬁgmﬁtl*geﬁtdﬁyl pyrrolidi none

Piarbtd3 - tri(tert-bupyluhPbiesBbidie PBS - phosphate

buffered saline RT, rt - roomtenperature 15 TBAF -

t é¥ath- n- but yl ani noni uisedfuubydride TBTU -

O he triazol-1-yl-N,N,N,N -tetranmethyl uroniuin
t@?ar(géﬁélor oborate TEACIEEBREthogideet hyl ani ne TFA -
trﬁ{éﬁor oacetic acid Q@i & drofigtrahydrofuran As
utilized in accordance wth the present disclosure,

t €a,B80l,1 owi ng t erns,  sodium sulfate

NBS - N-bromosuccinimide

NH4Cl1 - ammonium chloride

NH4OH - ammonium hydroxide

NMP - N-methylpyrrolidinone

P(z-bu)s - tri(fert-butyl)phosphine

PBS - phosphate buffered saline

RT, 1t - room temperature

TBAF - tetra-n-butylammonium fluoride

TBTU - O-benzotriazol-1-yl-N,N,N’ . N’ -tetramethyluronium
tetrafluoroborate ‘

TEA, EtsN - triethylamine

TFA - trifluoroacetic acid

THF - tetrahydrofuran

As utilized in accordance with the present disclosure, the following terms,
unless otherwise indicated, shall be understood to have the following meanings:

The term “active agent” includes within its meaning any therapeutic,
bioactive and/or diagnostic agent. The term “B1” means the bradykinin B1
receptor (see, Judith M Hall, A review of BK receptors. Pharmac. Ther., 56:131-
190 (1992)). Unless specifically noted otherwise, B1 or bradykinin B1 receptor is
intended to mean the human bradykinin B1 receptor (hB1). Preferably, hB1 is the
wild-type receptor. More preferably, hB1 is the bradykinin receptor described in
GenBank Accession no, AJ238044,
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means the bradykinin B 1 receptor (see, Judith M

Hall, A review of BK receptors37Phannac. Ther.,

56:131- 190 (1992)). Unl ess specifically noted

ot her w

Co mean he PRmde pEAh Pt Rn f AR AR el iyt U M fimerrc
Pr ednégra phd/are hﬁ)lqallysiepmed inithaforppd raosptotturelb Ris invention

r ef. bra Ki ni eceptar describ
Pr SRy b DGR, Bl RS st 06
Pc%bmﬁﬁ&ﬂﬁhﬁ@ﬁe@anddﬁ@mﬁh@xeonpounds of this invention

may have |jn ner.al se a mretric  .centers and

are t ypﬁekﬁ &g‘a‘é"ﬁ?eﬁ’@@ Fﬁrir 4“1’1 gﬁ%&flﬁg gefinitiensapply to terms found
n1MMhqumﬁTﬁﬁ@3mﬂMgﬁhmon is intended to enconpass
racem c mxtures, partially racem c m xtures and

sep(ép: a&l]éy Freeaes @h@ﬁf@ gaonp ehmarissrmerismui ok esda maximum of

eci fi ed he follow n efinitions apply
0 of EePhE BB« b Cgi}&?& or hei el igebipion s sombihation
o A SR er s TR MR oG e
cyﬁma%@mmommyaheamﬂmekmmeHBMdpmﬂeoaﬁyﬂ@@nﬂbnﬁkmﬁpbsOfCL
%11 rl%%ldev@@r e|1?Ot . ape%&gi%}rﬁﬁr esent integers. The
|

groups’ déste P& M&ction may al so
cont ain one or two double or triplle bonds. Exanpl es of

Cl_ 6al kyl ¢i nclude, but| aregnot llimted to
fol |l ow ng: f“SQ/ph ero kyI ' eﬁjfa Ca
wherein any of the c tonms|of th -re

replaced by 0, Nor S Exarrpl es of of G 6het er oal kyl
' n@é Uﬂ{%ter@élf(yla[ﬁanslél fet 4351'1(21 \Evﬁ&e{noan&rb? i a%boowfgap(%ai gf the

Leavi ng group
r e@ﬁyllaye tppekdibe B Neorlsy léxanmmésemﬁﬁfldlghete@uﬂzbl msluds, but are
arrr'lor%%,mig thi oIf fr.an al cohol nucl eophile. Such | eaving
groups |d \%belf) O¥REwn in the art. Exanpl es of such
| eavi ng groups include, but are ngt limted to, 20

N- hydr oxysugci ni i ni de, oxyb nzot riazol e,
hal i des, t \f\at’e _tos Iat |keH$?Terred
| eavi ng gr oups ar | caN}d he ein riate.

"Protecting group” generally re ers to gr oups mell
KNQwaving gtdi" aekerMy €Ror@&fPablififreadily displaceable by a nucleophile,

such as an amine, a thiol or 4n alcohol nucleophile. Such leaving groups are well

known in the art. Examples of such leaving groups include, but are not limited to,
N-hydroxysuccinimide, N-hydroxybenzotriazole, halides, triflates, tosylates and
the like. Preferred leaving groups are indicated herein where appropriate.
"Protecting group" generally refers to groups well known in the art which are used
to prevent selected reactive groups, such as carboxy, amino, hydroxy, mercapto and
the like, from undergoing undesired reactions, such as nucleophilic, electrophilic,
oxidation, reduction and the like. Preferred protecting groups are indicated herein
where appropriate. Examples of amino protecting groups include, but are not

limited to, aralkyl, substituted aralkyl, cycloalkenylalkyl and substituted
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el ectrophilic, 25 oxidation, reduction and the |ike.
Preferred protecting groups are indicated herein

where appropri ate. Exanpl es of3z@am no protecting groups
|nclude but are not Ilimted to, aral kyl, substituted

R e I e —

aI slym ang theslikiet l]?cxadlp.’selslof hrall@&tyﬂc,lucb km)@y@ﬁdsthﬁm‘yéd, to, benzyl, ortho-

L s Y e A A

o r hzﬁogenrralidyy labi@rzytydrd:y, fn}ﬁlo @dyﬂalﬁﬁlﬂzé‘%ﬂ hayd the‘l‘ﬁ%b CdhdGafs, such
be bstituted with halo

I

g?SP R %ﬂ}g ARRONGIM 53165} &*ﬁaﬁ@lewg Iyl ﬁmlllpﬁ h@ludeméaenyl
fhaphal h
v e
i n@&rluglir«‘ Eéﬁmﬁka@‘é%gqloallgen(v@llmh enyuushumdemlo)a kylenylalkyl radicals,
D gxlrégegﬁﬂgfe/ ﬁx 16‘&51%?% étlj) ntchdtag,dﬁdtlﬁ? %ogl)f n%gﬁg/’l caxﬂgbfzxenyl
r a@ﬁ&ﬁal and thp ﬂléﬁ eSmmbjﬂ zttanl/ eﬂlﬁ}szaarbam;h and atatiokycdrbelyii dgups
bu{’gcﬁlrdgll} x?zé%(})ééfnbr 01|1yl t%%%%gf&‘g’gggﬁﬁ/ %gxe}}ch lon}?lngentzg}efl
ar r abkidtogecdrchoo) b@yr@l,l eetHO tri i akdety QﬂéMbM%@[ bamaloyl and

F??yﬁgaeﬁgy |%o but oxycar bonyl , benzoy
subé f2EpTotedting gFapPs cae ke eed to profed arwmtammo
t r grotip,@i6h %@I}Mﬂnarypﬁﬁﬁ@ lo@p ARBe prdtecibd gfbot‘ﬁ‘ aﬁ] gynéroup

of protectln FS can be used to protect
anfian s 15%‘/0& Wl greum Priirpiptesting graype op dsmiopa a

prl%t&‘@&}%c@ﬂl %ﬁhth@%lt g@iﬁg‘y l)vh%(%h' ggac%ed fob%xa&%e

ar al koxycarb ony group. |ng grou
al 5& bﬂ&ﬁmmfwlens)bneze@p,q@yhalmdyh Slg:cmllhﬁ‘dyﬂ malmﬁldyagmﬂ tlieolike

hed for
1R AAE R et Bk RIS ons Yoo TR kot adiciping A1
rraiyeloraikyj/ hng:n dInLakiémlonJ(the gaired)cmw ohﬁlﬁé‘aﬁl U&Qﬁ%{oo CHCh 15i-
rt Qi ni ng ar an

355&‘&?3 ﬁ@&l OPht%a]IamCﬁ*ﬂ o?rmlw et @yaaséise Ibe Prejp@ehagainst
Caﬁldbﬁrddiﬁ%&btl,onﬁlsucmés dxﬁdiertlo‘ﬁullh%dgthlih@ﬂmnﬁﬂ&hoiaﬁl add1t1on Cfalt
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It should be noted that conpounds of the invention may
contain groups 25 that may exist in tautoreric forns,

W@ awh/02®9zycl i ¢ and acyclic am dine and guani BCTIE€S2006/002608

10

15

20

groups, heteroatom substituted heteroaryl groups (Y =
0, S, NR, and the like, which are illustrated in the
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Prodrugs of the compounds of this invention are also contemplated by this
invention. A prodrug is an active or inactive compound that is modified
chemically through in vivo physiological action, such as hydrolysis, metabolism
and the like, into a compound of this invention following administration of the
prodrug to a patient. The suitability and techniques involved in making and using
prodrugs are well known by those skilled in the art. For a general discussion of
prodrugs involving esters see Svensson and Tunek Drug Metabolism Reviews 165
(1988) and Bundgaard Design of Prodrugs, Elsevier (1985). Examples of a
masked carboxylate anion include a variety of esters, such as alkyl (for example,
methyl, ethyl), cycloalkyl (for example, cyclohexyl), aralkyl (for example, benzyl,
p-methoxybenzyl), and alkylcarbonyloxyalkyl (for example, pivaloyloxymethyl).
Amines have been masked as arylcarbonyloxymethyl substituted derivatives
which are cleaved by esterases in vivo releasing the free drug and formaldehyde
(Bungaard J. Med. Chem. 2503 (1989)). Also, drugs containing an acidic NH
group, such as imidazole, imide, indole and the like, have been masked with N-
acyloxymethyl groups (Bundgaard Design of Prodrugs, Elsevier (1985)).

Hydroxy groups have been masked as esters and ethers. EP 039,051 (Sloan and
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formal dehyde (Bungaard J. Med. Chem 2503 (1989)).
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The terms "polynucleotide” and “oligonucleotide” are used
interchangeably, and as referred to herein mean a polymeric form of nucleotides
of at least 10 bases in length. In certain embodiments, the bases may comprise at
least one of ribonucleotides, deoxyribonucleotides, and a modified form of either
type of nucleotide. The term includes single and double stranded forms of DNA.

The term "naturally occurring nucleotides” includes deoxyribonucleotides
and ribonucleotides. Deoxyribonucleotides include, but are not limited to,
adenosine, guanine, cytosine, and thymidine. Ribonucleotides include, but are not

limited to, adenosine, cytosine, thymidine, and uracil., The term "modified



25 interchangeably, and as referred to herein nean a
polyneric formof nucleotides of at |east 10 bases in

wo eovgiheo9d n certai n enbodi nents, the bases mayPCDIPING@®)2608

10 P

15

20

25

30

at |l east one of ribonucl eotides,
deoxyri bonucl eoti des, and a nodified fonn of either
type of nucleotide. The teen iLggludes single and
doubl e stranded fornms of DNA. The term” naturally
oc N S ucl des

S0 e s HERREL G nol BEMERS sBARNES FIRIESFREY e
b usubstititerbsughy gmu@artddhe likaed e"ﬁlmﬁstleﬁﬁ "p@yﬂdi‘dlétﬁx,de tivkOssne,
an m.di ne. cl.ude, but are not
e DR M Rt S rEPruSeRuds Friarnnies Shmhoromioate
u r ﬁh@sbhorﬁﬁﬂhib@ﬁeﬂphd@'plﬁbrf)ée@&loﬂ’@ @Qﬁﬁﬁ&g(@i@&gnoate

006/9 608 nucl eoti1 des” includes, but is

0
noP oaplqt Oatt‘?uléhoé Qrpriadatg prospheropmiddtepend the like. See,

S UQ ! |UaPIaﬁdheSé’cglﬁrNLQ:Y OHRR }?e@d14 5@81' ('1 bgf@ $ag of ﬁr {;nAm Chem.
ynucleotlde | i nkages" i ncl ut rs

| | ﬁﬁ"t 8800877 p9Beh Pedie ot 3l dbudli zﬁdﬂd@@@s $65R0RE] 988) Zon et al.
phgﬁi?@ﬁz%zhti)ﬂ%tﬁes egip(glgﬁ’g%or 5 OHI oAt %lllggnuc%eotldes and

phosphor osel effoat ST enoa
phégplhgmam Rrot¢tiviabApproagh @ph&7r~a®ﬁ (adakeein, Ed., Oxford

th S Pl h
L O S
AnUhIﬂnaﬁm and$@§7mafl @I&e:@&?ﬂRé\l&BﬂQO 58 @ion0etindkrtaitiédbodiments,

ACId 4% 3209 ( %Sg ﬁ? et, al. Anti-Cancer
Dr%ﬁ .cgngicludgaylabel Foyfleggetign. g i gonucl eot i des

and Anam@tee@ " &mﬁ’wq&n&ﬁl HRRhGEG et B
Eckst ei n, pC)xford 10 Eﬁlversg%ecPrg O%%E§%§:SQWMﬁOT

En@%% SI(ailggqe)n) a pabypaptide, peptide g, prpteirewhichds essentially free,
t:iagtlls 5@&1ta1nsl—i|3£§m5m e%g 56"% gﬁ%?er%]g 'lralsg i'fﬂan% N Ie ok I/aga(r)lé glhos;e

certain odi ne nuc
[ nlﬁﬂefﬁd@lﬁ legsiihin fhout 9¥H @f telbrar c'ﬁl’rfpohal‘tsrwnhwvméh #dt molecule

wh ect de, e or
e L S N ket P SR
wharclhproimsssentil &hdyn td #e art. 15 that is, contains |ess

t han about 50% prefera ss than about 70% and

nor e pr‘gllﬁjee'iﬁgﬁf ?PORYF@QEW ﬁ%ﬁpggﬁitan@o%}wn “carh Eﬁfgﬁrrto a polymer
C m%&j?rtrﬁor%hﬁhdl‘ﬁvl@srj ofnkdto éﬂéh%%&lr 8y p@étldéﬁoﬁﬁ? 8t mb8ified
naturgﬁ%g SSOC|ated Met hods for puri

pdtSph s1-.pptifgesesterean dhp tasme IahISIYé<P emwe>| dcikpa@ymers
[ rbotnth@mﬁé hamil_ﬁl%/ C;C%ﬁ aﬁﬁlllél 9(11&8058 \98&%5 anan? B&dga%iymers d

"protein® each refer £S a po
aﬁWh@h§@¢dgﬁpﬁﬂm&@o@@deanhkmnhenmbymp&mymdanbngdﬁnmfamdor

nnéjéﬁehﬁgal aﬁﬁpgﬁ dc?f aeraQLgrﬁll 0¢ %ln‘u?,é t | Saglﬁilt fﬁﬁ%ﬂg{éee}%lde peptlde

f’]grlprajeirmnwy: ccmtenrrln ngg ai?iicr:llnte aiﬁ:llnd acidgesi@lds tas hasb&d édifled by
P (;n% or more na’cural processes, such as post-translational processing such as,
glycosylations, acetylations, phosphorylations and the like, and/or one or more
amino acid residues that has been modified by one or more chemical modification

techniques known in the art.
A “fragment” of a reference polypeptide refers to a contiguous stretch of
amino acids from any portion of the reference polypeptide. A fragment may be of

any length that is less than the length of the reference polypeptide.
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A “derivative” of a reference polypeptide refers to: a polypeptide: (1)
having one or more modifications of one or more amino acid residues of the
reference polypeptide; and/or (2) in which one or more peptidyl linkages has been
replaced with one or more non-peptidyl linkages; and/or (3) in which the N-
terminus and/or the C-terminus has been modified; and/or (4) in which a side

chain group has been modified. Certain exemplary modifications include, but are
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The term “biologically active” or “bioactive” means that an agent so
described is capable of exerting and/or inducing a biological effect on interaction
with a biological molecule or a biological system such as a polypeptide, cell or
organism, in vitro or in vivo. Ways of demonstrating biological activity include in
vitro bioassays, many of which are well known in the art. Biologically-active

agents include, but are not limited to, therapeutic agents. The term "therapeutic
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pharmaceuticals are preferred. Examples of drugs or pharmaceuticals include
antiulcerants such as cimetidine, famotidine , ranitidine, roxatidine acetate,
pantoprazole, omeprazole, lansoprazole or sucralfate; gut relaxants or prokinetics
such as propantheline bromide, camylofin (acamylophenine), dicyclomine,
hyoscine butyl bromide, mebeverine, cisapride, oxybutynin, pipenzolate methyl
bromide, drotaverine, metoclopramide, clidinium bromide, isopropamide or

oxyphenonium bromide; enzymes or carminatives, such as pancreatin, papain,
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a protein in its active conformation. In addition, one skilled in the art can use
any information known about the binding or active site of the polypeptide in the
selection of possible mutation sites. One skilled in the art can also use well-
known recombinant DNA techniques to create cysteine muteins. One can alter
the nucleic acid encoding the native polypeptide to encode the mutein by standard

site directed mutagenesis. Examples of standard mutagenesis techniques are set

forth in Kunkel, T.A., Proc. Nat. Acad. Sci., Vol. 82, pp. 488-492 (1985) and
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cygésaposuflitichtidergduce asi¢kiadd r@sult. In the context of vehicle-conjugated
B1 peptides, and/or PEG-conjugated peptide B1 antagonists, the desired result
may be a desired reduction in inflammation and/or pain, for example, or to
support an observable decrease in the level of one or more biological activities of
B1. More specifically, a therapeutically effective amount is an amount of the
biologically active agent that is sufficient to reduce, inhibit, or prevent, for some
period of time, one or more of the clinically defined pathological processes

associated with the condition at issue, e.g., inflammation or pain, in a subject
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205@;@9@’@;‘@@ %dwa@gég BeipgenE S the prgsent invention is a molecule that

binds to the receptor with a Ki of 100 nM or less and inhibits a B1 mediated
functions, such as calcium flux, with an ICs less than 100 nM in in vitro assays
of B activity. A most preferred B1 peptide antagonist of the present invention is
amolecule that binds to and inhibits B1 with a Ki of less than 10 nM and an ICs,

of 10 nM or less in in vitro assays of B1 activity. Furthermore, said molecule
would prevent, ameliorate or abolishe pain or inflammation as measured in at
least one generally accepted in vivo animal model of pain and/or inhibits

biochemical challenges in in vivo animal models of edema, inflammation, or pain.
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cycloalkenylalkyl- or substituted cycloalkylenylalkyl- radicals, preferably have 6-

10 carbon atoms, include, but are not limited to, cyclohexenyl-, methyl- and the
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The use of the novel activated vehicle derivatives of the present invention
in the methods of the present invention resulted in numerous surprising and
unexpected advantages over previously known polymer conjugation
methodologies, especially with respect to multi-valent polymer conjugation
strategies (see, for example, PCT publication WO 95/06058, U.S. Patent
Application Publication US 2003/0040127).
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The term “vehicle” as used herein refers to a molecule that slows

degradation, increases half-life, reduces toxicity, reduces immuno genicity, and/or
increases biological activity of an active agent. Vehicles useful in the context of
the present invention are known in the art and include, but are not limited to, an
Fe domain, polyethylene glycol, and dextran. Various vehicles are described, e.g.,
in U.S. Patent No. 6,660,843, published PCT Application Nos. WO 99/25044 and
WO 98/07746, Langer, R., "Biomaterials in Drug Delivery," 33 ACC. CHEM.
RES. 94 (2000); and Langer, R., "Tissue Engineering," 1 MOL. THER. 12 (2000),
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transformed into more reactive functional groups (i.e., “activated) for conjugation

purposes.
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pol ypr opyl enegl ycol and the nononet hyl ethers,
nmonocetyl ethers, nono-n-butyl 25 ethers,

WoReweArobut yl - et hers and nonool eyl et hers therof/1US2006/002608

esters of poly- al kyleneglycols with carboxylic acids
and dehydrati on condensation products of the

pol yal kyl enegl ycols wth am._ggs and ot her pol yal kyl ene
oxi des and glycols, poly (vinylpyrrolidone)

pol yvi-gyl ). d copql

pol y( V"J::Hr(]% h?zlasgg ?&%{hieglég gény &%at acfa@g %%(?;t erid cogjugat%g aj tlve
pEkytt |arwllse& atelchadgesahly ;he]ieyl( atidyré imeérhell t@n@an a conjugate

Bz)éfargzpo%]j@%%? Fe)éétgag gf‘@'\?el %g%}lli,{%& \@gﬂ%mmt hs(%g %f)lgast one vehicle
ReLybtdhty e3valntly @ttﬁtﬂiéﬂ yd ﬁl‘é%ﬁmvd)&éeiﬂ( AeIfdras Bl and
pol y(ret hacryl am de), (N, N-dlnethylacrylanlde)

dicldipanbr et dnuted doc m’qtﬂﬂsm@emg@@déx ¢ 2., an aromatic
'1ﬁﬂ&@1‘)@1@a)(|1§&{v¥ieﬁﬂ§?bg€ﬁd toRfR4 x&i&ea%aga' ni doacryl - am de)

and poly(N- acetam donet hacryl a and ot her
N- subdniseme ethbdéiments it prssent knyentiond §$Gth19l§@lJuga1ad

L T v—

dfavﬁag@r et cal tbmav@mit\brenadlat oystednee appevediéde ccﬁnp@ﬁmg a

d t
et e, B aiady bid o e AR e rare e e lsna
e lpeisds ,In |0&Se‘5 emBBURRYBNIHeIchijugst ComptiSes! RISt one peptide
nol ecu a{ i ght of PEG makes it ver%@easy to separate

ewé IeRigte oM 4ot Yin Vel emeRtibAl s garaentheisnd o a

;%ﬁ&%l 13 1|ncl§tﬂﬁ1% bUTRISE 1iknfit88 to, %’E@r&&ﬁi&ﬁ%ﬁ $hai€
t hus when st ored under controlled condi’'tions

ddé@ﬂmkﬁﬂﬂéﬁ@aﬁQWduﬁ§éfh¢mand@|agnostlc assays. \Wile
the pq{ﬂéﬁ{gg %ﬁmbBé‘i%B il 1{3 e irﬁleflt%@t E}é?kyogﬁ%{@gfp%b{ige”

i nert primary rox gr oups on
rre&mt uO\ae:oajugatea;nnipasumglalt lezstcbne gheptadet Hayirtgoorahdditibd to have a

S s TP P AR § PES T AT b Y ey BBy ity g o

gheNpsrihiasl Gerjiegatitanofull@esat. peplide. PArA@Tmbodiments, the
"activat ed vehlcggvderlvatlve ‘activated vehicl e"

OIS COMBFSTS; 3 Legst s neptideand a REG rampgisige at least one PEG
"ot RAad &cmﬂmu? lﬁbﬁﬁ@to BhR-pEpadyl ﬁlnaeﬂrfehﬁmge abt IYOt

herein and are intended to nean a vehicl e having
rleniged; tp eanpgremptic Hekarhibat is coryahenilydfoupd éo aremd@aﬂf abhq@st one
jﬁﬂ +e segnent. Simlarly, the phrases "activated
Icle segnent” and "functionalized vehicle segnent”
ar e udednothet @nlmdémgmabi spnpvaceemwithdheateve abéheed t o
a 20 term nal reacti

elngbn dafnd hlt}% ceonjc’% peB 63%%9113%158%% Ve%ﬁ88]@ﬁ]]sglg a veﬁwle
tsle@memtmawlbmtg/ et alN-tedhanl cysteine residue of a peptide selected

from SEQ ID NOS:11-23 and 43-46 further modified to have said N-terminal
cysteine.

In some embodiments of the invention, the vehicle may have a nominal
average molecular mass ranging from about 100 to about 200,000 daltons, or a
nominal average molecular mass ranging fr01ﬁ about 100 to about 100,000
daltons, or a nominal average molecular mass ranging from about 5,000 to about

100,000 daltons, or a nominal average molecular mass ranging from about 10,000
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WO p@6ov®e sol ubility,

used as vehicle, the useful properties of PEG
generally conferred to the appended agent include
i ncreased circul ation |iPet/Uam®06/002608
bl oodstream resistance to proteases and nucl eases,

| ess i munogenicity, etc. The large 25 nol ecul ar

wei ght of PEG nekes it very egsy to separate the fina
conj ugates from excess unconjugated peptide and ot her

t th bl
o TR o 2 OBk AR ROE e BB hTe bout
f 41,0Qsle abnut 4, WYt ons saiylmal Whirhge mbecpet Meishﬁﬁ%ng
bﬁ&}ﬁ%g& Z%f 0 EW S t%,&@b chem cally inert

primary hy r h ends are reactive and

can beThu ehétne Cgréiﬁb dh dregtilviitell eldtleagdy bR dMN&umber of
subsb es. These hydroxyl groups are routinely

Par ﬁ%‘iﬁ‘mpﬁ{“&l 18 drgagtionfhaticgn gtnddhaarius wpsiponents of

(d d&ired gat@ioethed Wit -
2006?875 099 aPCT%USSOOétll %ggigé%@ggbtn%}gﬁﬁpﬁ&gsqg%ces Non

V@ﬁm@leéa@ﬁlﬁf hghde @n geid geedigrenthiolann ammnpll.iglaﬂlmdry amine,
ARkt 'tlYe%e al%gﬁé}h 1ﬂﬁ§raﬁ§§ gr fh@ﬁﬂeﬁﬁ&p gﬁﬂg&r%nﬁ tﬁ%ﬁ Sa?en(gﬁgnd

i nt ended
atbtttl fvena@ﬁmeraihd vahlvlemr cflehacbcmgmelst(s) gnahnjr ebibe pederibed

{t dtoth
"By SRR RS QALY 1O 1D
n ot |i "hypzﬁilyt ativatef eBEilbkéy bre(l[neﬁﬂzﬁrdﬂﬁ&%fdih’ bnlyitake Eapaorty

r omat ke that is covalently bound
(fgr ﬁlﬁg) ]1%9 L@TP“ 51 sSH‘%O‘éFJr’f?é’d‘P]ﬁ@PQ s Qviqushy, this Timits

Rhesember dﬂé@iﬁhg@cﬂ)ns to/ Rt Gl B ACRNI Y %tﬁ%ulﬁﬁl@tré&%\/e gfou S
con g&% eptide"” refers to a conjugate conp I n

nt éwlﬁgle@PUYﬂﬁBefltSéG thmsam»@hwlq\mpb@mhe rmaay be
%@Fe%@ st ngt%ﬁsc e ‘fx%ﬁ?(gds%f 9=1 Iﬂ'eélegl Mﬁ/gﬁt‘fdn argg ment

coval ent to the term na e ne resi
aonflecisg to tbﬁ?l gespeptf] C@elughfmoro:ttfmgl@nbﬁ@rmade slattvely premse

VERHAR FURIR A8 L SER RIRO AL s Gment ¢ e

i s coMalpartichiar bmhndilﬁeﬁtsa)f tioprepapinveitiod, itik@hicle may be a
i nker,

! d aronat i
1ﬂ§1€w€1§m%€hk?§ \?W H?il]wgn% Eusmetggm&?etw fipore VBEgle de.
Ja'étl{/dte@ B terhami @ﬂ@ﬂ&dqfehfdhehMr%sﬁ&te thAV & dcﬁ'@ated vehicle

"PEG conj ugated peptide” refers to a conjugate ‘

SEEPES Hhg aélram:éﬁ%velbﬂé AEpE mpse Faniong agivasesidichicdel t o
hayged. Il'l\l'sérﬁé Qﬁlﬂ@dm{éﬂ‘é glt}fégpr@&ﬁt vEfoC mehlsbﬁ%e?bg EG

segnent coval ently boun terr’n nal
rnelsltlmlentd?ECatncl@ag buiret ybaptadde, a llinBaDPEGracBm:tectl atrtmnlt S,

g%énm 91%&9(?1@@:(?%618 C%1180 o or?enaectleet%d vdhelclae s€ gments,

risin
and a branched PEG (bPEG) having more than one activated vehicle segments,

In a particular embodiment of the present invention, a vehicle
derivativized with an amine or a vehicle comprising multiple vehicle segments at
least one of which is derivatized with an amine is reacted with a 1,2- or 1,3-
formyl ester to produce a vehicle conjugate of the present invention.

The present invention is not to be limited in scope by the specific
embodiments describe herein. Indeed, various modifications of the invention in

addition to those described herein will become apparent to those skilled in the art
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20 segnent that is covalently bound to a non-peptidyl
i nker including, but not Iimted to, an aromatic

wo 2ovk®r909¢ hat is coval ently bound to a resi dueP©f/U81006/002608

| east one peptide. In another enbodinment, in
conjunction wth the above and bel ow enbodi nents, the
conj ugat ed peptide conprises @ vehicle conprising a
vehicle 25 segnent covalently bound to a N-termnal

;@g ﬂhé%bég%i;‘ﬂr%gd‘égg?}ﬁlgﬁ fagg e acgm%gar%e}?lﬁﬂ g%re}% @u@?&%ﬁd@caﬁons
Nr¢ anteridedlto fatlysitlen tiee schbpe sftire appdnddd olaiths of t he

i nvention, the vehicle my have a nom nal average

nol ecul ar mass rangi ng from about 100 to about 200, 000
daltons, or a 30 nom ngtxawerrepse nol ecul ar nmass
rangi ng from about 100 to about 100, 000 daltons, or a
nom nal average nol ecul ar nmass rangi ng from about

G tExpafiRuhtal. 100, 000 daltons, or a nominal average
nol ecul ar mass ranglng fron1about 10, 000 WO

2096 ProtreoN MBTiouEEGo0mntdnag s10lcestiera taferensd, t0e PEG

LTS o S IGELP P09 T GRLLC TORR f0BR

ribePRé&i siwletr(a@é plprui retaltih/ato PESSnDaOYi ng from about

Aol 88 unicdios Ay Rue3a T e et o 3HE "

g_mtﬁim@ﬁ viadb @ktepaily palitirhied pathes PEG&%0/6M§dé@tﬁbri atg an
I N t varl ous, co nts esjre co gate
S&@g@@ﬁﬂfferawa RGHAHoR; Eﬁ? £2 e&aﬁe gass Plﬁer#apac@oqeﬂ bionaas

Ny thid mtﬁpﬁgﬁ&mmneesufdac\}a%e 1R 8@ Secteds ESE Bhta pBints
thiol, an amne, or a primary amne, “but these are

rTEere I0911‘th¢%‘§lif#%ft 1.98 MJZ swieeni Widénef dstiectionidt Pamasy cutefih
Sﬂﬁ 1ﬁ9 Hoagi[ﬁ%atat \9?& nb 1%568@ fﬁ‘f(ﬁrnc ggﬁbfﬁﬁlﬂgﬁ éﬁafg{ de mode

e segnent any o rescri
d@emﬁiaynﬁthUgated thereto shoul d be relatlvely

it Mﬁ‘%@éﬁ%?r'sr’f@%r%dw‘é\?gaﬁi%l@ KGR §16 gl B8 ing

fpanarhétersal groups (i.e., one on the each end).
Qoviously, this limts he nunmber of conjugations to
j CRlpmngd and W dH3-&ILB %mlwrwlvm 30mag R Liym %r%ﬂbsM Py

:%@5 rent of nultiple active agents to the sane

icle nolecule may be 15 preferred in sone

Metatlilons. The nethods of the present invention are
ndu e desj

oo GRAERRY nlsfiot PEmBERREL-isp SRE S0 AbliMhion Ridlien v

fwmw%loﬂahu@roups on a desired nultlvalent vehi cl e.

GC parameters: Initial temperature = 80 °C; From 0 to 2 minutes, hold at 80 °C;
from 2 to 14 minutes ramp to 200 °C; hold at 200 °C for 5 minutes. Re-
equilibrate for 0.5 min.

Mass spec transfer temperature = 280 °C.

Mass spectra parameters: scan from 50 to 550 amu, EI voltage = 2376.5 mV.
Method 2:

Injector parameters: Injector Temperature = 250 °C; 50:1 split ratio; Helium flow

rate = 1 mL/min.



In particular enbodi nrents of the present invention,
the vehicle may be a nultivalent vehicle nolecule
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activated at both termni, a forked vehicle having
nore than one activated vehicle segnents, and a
branched vehi cl e havi ng noreghhhan one activated
vehicle segnment. In sonme enbodi nents of the present

i nvention, the. vehicle may,he, [ P
G DR petal Gty 4@ P o Ppfeettlia ot 149
alc; Rkt td Bf Mimites rambas 2ol @HG14 6PEE) *thfvilnginoes eRehan
one activated vehicle segnents, 25 and a branched PEG
(dopEdyatp frithiym¥dr e than one activated vehicle
ﬁ&gﬁ%@éétrans'fé}taRQ%&'r&ﬂb% egnbodi ment of the present

a ve

i'nvention, cle derivativized with an_anuyg qr a
\ielhs scdpectoeopepamstiersg sean fronp P& ta, 210 ey Haighask 2410 Meast
gpg of3mhich is derivatized with an anine is reacted
fhod 1,2- or 1,3- fornyl ester to produce a vehicle
CRjYct dognodiert Hinjgotoe Tempeiahre 25617 C; 30: 1 eRbt Hesdeplivm flow

i nvent i i, not to be limted in scope by the
slﬁéecfﬂingﬂh

Bhhodi ments descri be herein. |ndeed, various
NEei fakGAdtRN Inighl t%ﬂl?eﬂaﬁﬂ@ﬁﬂb(ﬁ@; From addRtmiontes;oamp e 80 °C

o e o o sEESOUECaBESL Ty 9 Lhopsr it oo

oM Lﬁ@@ﬂaﬁﬁoﬂ@.S%ihp“ on and the acconpanying

&
frgures. Su nodi fications are intended to fal
wMak$ speg transfenisapsfatur s 88pénded cl ai ms. EXAMPLES 5

%@ﬁgé?ﬂec% ngra%r%%z@lcan AYR50R5 85@ AmbMR $QHagPEG376.5 mV

ni ng* no es were referenced to a PEG sjnglet
( Bephidepmeresathiosized osimSHeistandad) EMOSGIARYSS descrike jinyseolid
reference o.the.P Si . 4 4&1ddAn 1
FPeeh S R AR Lol 9B LR KBidotn e
Qaﬁ-BlP'ﬁe}?Rﬁrs@hihegs atould Heedleto sThibesiza8ierdgsmibed peptides by
a

external ly caljbrﬁéed W t %’PEGBOO/GOO sol ution using
t meanualiof A iompatie sy Bhasﬁ&ﬁfg‘ﬂ gn. The cal cul at ed nass

erlLg6dd Qnt@ReH Hrald R RkerhiinMascentedaedioaiCLND)ppm
fromthe neasured val ue. For each%%yﬁﬁépaag khdata
pGioitest sywtsms AsoP 04¥IEd wsvaies B=0- 95 (fp 8 %Oﬁ\‘ﬂ 8t of
det §GhL o ﬁ‘ud&?éﬁ cpd 3g§%s 569 2bfm cdRin18 (ih PErtdR BN dat a
wer e not " processéd prior to performng a magnit ud?,
muieN D FAntek €060 ,raves tamparature 1048 °C, the detector was run at high

sensitivity and attenuation 1.

HPLC: HP1100 LC, diode array detector

Gradient: 10%B to 100%B in 10 min and hold for 2 min, re-equilibrate for 4

min.

Flow and splitting: Total flow was 0.3ml/min, and it was split with a tee at
approximately 2:1 between CLND and waste.

Preparative Reverse Phase HPLC:

System: two Agilent series 1100 prep pumps, Agilent series 1100 prep auto
injector, Rheodyne manual injector with 5 — 20 mL sample loops, Agilent Series

1100 multi-wavelength detector (set to 215- and 254 nm) and Agilent series 1100

automatic fraction collector.



GC- M5 data were recorded using a Hew ett-Packard GC- Ms
wth the followng paraneters: Colum: J and W DB- XLB
wa@ apolorapy col umm, 30m X 0. 25mm X 0.50 gM PN PCDUS2006/002608

1221236. Method 1: Injector paraneters: |njector
Tenperature = 250 C, 50:1 split ratio; Heliumflow
rate = 1 nL/mn. GC paraneterg.-lnitial tenperature =
80 C FromO to 2 m nutes, hold at 80 C, 25 from2 to
1 i nut C, hold at 200 C for 5 m nutes.
Rg(?i{g@?f& ﬁgﬁ}%\t elef ta%b)%5 mn. Mass spec transfer

t sopedtatdter: = 280 C. Mass spectra paraneters: scan

from50 t mu, El v t hod 2:
36 Pt é%%l‘g\fl?\gg”r g?n%‘%aé‘?giw? ?ﬁ’g%e u"#*ét“yeb 250 C
59. h Splibg adeBt bOid ilRlakdd £ IOCI\% adeticecid it aﬁéibmme V\D

2006/ 079099 PCT/ US2006/ 002608, - 64 gﬁ ar anﬁw[ee

5 miﬁallotr@&ﬁﬁ%bl@a@onati&@{éo PrEHED hol d

agijuég}s C from2 to 11 minutes ranp to 320 G hoId at
320 or 1 minutes. Re- equilibrate for 0.5 nm.n. Mss
spedVitera i frer Plte@rﬁﬂegrl‘dﬁll’raék ty8vydac/ Tglem@gragg@%@mp, 50 mm

e T e i o

Tenperat 00 enFW2kas K,terﬁOPr]:p qns .QBEatOOaA phiest diamyeter, Sum

rate = 1 nL/m Initial tenperature =
10 @a‘@deiﬁﬁ?n?@efISalz‘%ﬁeﬁgf\’a@%bﬁ?% to 90 C 10 at 10 C

D@radlbr&taﬁl@sﬂp to 320 C at 20 C per min; hold at 320 C
for 4.5 mnutes. Re-equilibrate for 0.5 mn. Mass
spec transfer tenperature = 280 C. Mass spectra

TTPRUE D" peptides uire syntnasized et o the e
gttandard FMOC strat ¢y as describe in I'®lid 15 Phase
.x,“ Hde—Synthests* Stewart—and—Young;{ 1984) A
dHem st Skl||edlnﬁ2‘8

5 25 100

25 55 100

35 55 100

35.1 100 100

49.9 100 ‘ 100

50 25 100

60 25 100

60.1 end

2

Time (min) %B Flow (mL/min)

0 25 35

5 25 35

20 55 35

24.9 55 35

24.95 100 35




W@ b@s®79ve4 hods.
chem | um nescence detection (CLND):
A= 0. 04%FA in water,

art of peptide synthesis would be able to synthesize

the descri bed peptides by manual
Peptide content by HPLC with PCT/US2006/002608
Sol vent system
B= 0. 04%FA in 90% Met hanol .

Jupiter C18 300 A, 50.g¢2.0 nmcolum, 5 m
oven tenperature 1048

|J|\1_L+\l

Col um:

particle size. CLND:

or a

Ant ek 8060,

utomatic solid

20

nd

,291.@(—3 detector
attenuation 1.

wds

HPLC.

QCIIJ‘I

laplloonlgn

LC, di ode :

Ea
L oo

vy
ay detector

Gr28d9%e nt

rle- ooy t o fnr
T

1098 to 1(

%8 in 10 mn and

25 nmin. Flow and

hgkd for 2 mn,
splitting:

T b o

| ow was 0.3
at

/mn, and it was s

plit with a tee

approxi nat el'y 2:

Preparative Reverse Phase HPLC: System
seties 1100 prep punps,

T hetween CEND—and

Agi I ent series

waste:
two Agil ent
1100 pr ep auto

li'Jo B

Uri ﬁ] (01§ I'(IICUU)/I arroat—i ||J ector aa]
danp] e( Ill0|os Agi | ent /%erl es 1100 nul vF_f @Hﬁih
deﬁ ector (set to 21%-10and 254 nm and Agslent Series
1100—autoratice—fraction collector 2006/ 079099
RCT/ US2006/ 002608 {88- Software: Agil PA?
nstation. Sol vent253y3t e 1T A= TpzgMNH—Formate
ilnwater (pH = 3 75 B = Acetonltrlle 2. A=0.1%
a9 c acid in watef 28 = % acetic a35d|n
d tqami tTri e 53 16 n|v1|\nl4 bica ohate (p“ 10)
[ (r?g'v\?ast er; B = Acet omlp?l | e. Col umms: Waters Xterra
Pr2op C18 Ms Packed byoyydac/ The Separa 35)ns G oup, 50
FHa——X%—300—ni-a—(PN_PAQ00Q- 050730) 10 particle size,
s&l?egrsl cal shape 2: é@ X 100 nm Waters| X erra Pr ep C18
,end00 A poOre diameter, 5 m it0 partjcte size;
spherical shape, PN/ 186001942. G adient tables: 1
Time (mn) 9B Flow (nl/mn)
4
Time (min) %B Flow (mL/min)
0 70 20
4 70 20
5 70 100
25 100 100
35 100 100
49.9 100 100
50 70 100 T
60 70 100
60.1 end ]
-1

Preparative Cation Exchange LC:

System and software: same as describe for preparative HPLC.

Solvents:




02520 42520 5 25100 25 55 100 35 55 100 35.1

100 100 49.9 100 100 50 25 100 60 25 100 60.1 end
WQ@2006i0n@9¢{ mi n) Y8 Flow (nL/mn) 0 25 35 5 25P@BUSR06/002608

55 35 24.9 55 35 24.95 100 35 WD 2006/ 079099

PCT/ US2006/ 002608 -66 29.9 100 35 29.95 25 35 40

end 3 Time (mn) %8 Flow (nL/gpi.n) 0 10 35 5 10 35

20 25 35 24.9 25 35 24.95 100 35 29.9 100 35 29.95

104,35 f&nﬁ/ﬂﬁoﬂc acid in 5:40:55 MeOH-Acetonitrile-water; B=A + 0.2 M
KCL
Columns:
1. Tosoh Bioscience TSKGel SP-SPW-HR, PN 43382, 20 um particle packed
5 into a 50 X 250 mm glass column (Hodge Bioseparations Ltd. P/N =
TACS50/250S2-SR-1). Measured bed length = 180 mm.
2: 21.5 X 150 mm TSK Gel SP-5PW, PN 07575.

10

Gradient tables:

1

Time (min) %B Flow (mIL/min)
0 0 10

2 0 10

5 0 30

25 0 30

25.1 20 30

80 80 ‘ 30

80.1 100 30

110 100 30

110.1 0 30

130 end

2

Time (min) %B Flow (mL/min)
0 0 10

5 0 10

30 100 10

45 100 10

45.05 0 10

60 end o




4 Time (mn) 98 Flow (nmL/min) 070 20 4 70 20 5 70
100 25 100 100 35 100 100 49.9 100 100 50 70 100
wW®006079009 60.1 end 5 Preparative Cation Excheemesiots/002608
System and software: sanme as describe for preparative
HPLC. Sol vents: WD 2006/ 079099 PCT/ US2006/ 002608 -67
1: A =10 nMBoric acid in g540:55
MeOH Acetonitrile-water; B=A + 0.2 M KCl. Colums:
._Tosoh Biosci ence TSKGel SP-5PWHR, PN 43382, 20 m
é%?ﬁeflgfegtas%%@? 5 into a 50 X 250 i nm gl ass col um
(¢odge 1Bi oseparations Ltd. P/N = TAC50/ 250S2- SR-1) .
Measured bed length = 180 nm 2: 21.5 X 150 min TSK
Gel SP-5PW PN 07575. Gadient tables: 1 Tinme (mn)
98 Flow (mgiin) 00 1005 010 5030 2509

25.1 20 30 )
00 o OO
\O \l/lko

HO

4 5
01—3CH 3 01_SCH3
e ‘ @) f 0
- Si. Br —
\k | O HO i
Br O
6 7
0~CHs ORCH,
O 0 0
o | N o >
0 o)
8 9
13 )
o~ ChHs /A/__\A\ 03CH,
i o g j 0) N O 0
o J © 0 O
O T oj
10 11

Reagents and conditions: a) BBrs, ~78 °C, CH,Cly; b) TBDMSCI, DMF, DIPEA,
tt; ¢) CH,Cly, carbonyl diimidazole, rt; d) CH3;OH, DCE, MW, 100 °C, 2 min.; €)
NBS, AIBN, CCly, reflux; f) AgNOs, H,O, i-PrOH, 1t, then TBAF, DCM; g)
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80 80 30 80.1 100 30 110 100 30 110.1 0 30 130 end

102 Tinme (mn) %8 Flow (n./nmn) 00 10 5 0 10 30
waodcA®ot5 100 10 45.05 0 10 60 end WO 2006POm88H86/002608

PCT/ US2006/ 002608 -68 Experinental Section. Schene

1OHOHO™H blI\ O \ Oal\O0Si, \O\NI / NOO 123

NO3CH3 c0dO 45"'3CH3 Q3CHB e jCOf I\ O

Si, Br (r) HO I

Benzyl 2-bromoacetate, K,COs, acetone, 0 °C; h) 2,6-Di-tert-butyl pyridine, 1,2-
bis(trimethylsilyloxy) ethane, trimethylsilyl trifluoromethanesulfonate, 2-
pyridylcarbinol, CH,Cl,, 0 °C; 1) Hy, Pd/C, EtOAc; j) N-hydroxysuccinimide, PS-
carbodiimide (Argonaut technologies), EtOAc.
4-Hydroxy-2-methylbenzoic acid (2). To a 250 mL flame dry 3-neck round bottom
flask was added 4-methoxy-2-methyl benzoic acid (1) (5.0 g, 30.08 mmol) and
CH,Cl, (80 mL). The reaction was cooled to~78 °C and treated with neat BBr3 (5.7
mL, 60.17 mmol) dropwise via an addition funnel. The reaction was stirred for 30
min at —78 °C. The solution temperature was increased to —15 °C and stirred for 4 h (-
1510 -10 °C). The cooling bath was removed. The reaction was stirred for 20 h at 1t.
The solution was cooled to 0 °C and quenched with ether (15 mL) and water (15 mL)
(caution: water caused violent reaction; added water dropwise). The biphasic mixture
was extracted with EtOAc (3 x 100 mL). The combined organic layers were dried
over MgSQy,, filtered, and concentrated in vacuo. The crude product was purified by
Si0O, chromatography (300 g SiO», 70:30 hexanes-acetone, R¢= 0.31) to afford the
title compound . APCIMS (m/z): 151.12 (M-H); Calc’d. for CgH3O3: 152.15. 'H
NMR (300 MHz, CHLOROFORM-d) & ppm 2.55 (s, 3 H) 6.29 - 6.78 (m, 2 H) 7.90

' (d, J=9.42 Hz, 1 H).
4-(tert-Butyldimethylsilyloxy)-2-methylbenzoic acid (3). To a stirred solution of
4-hydroxy-2-methylbenzoic acid (2) (4.2 g, 27.60 mmol) in DMF (20 mL) was
added +~-BDMSCI (10.2 g, 67.63 mmol) and stirred for 15 min. Dry i-ProNEt
(14.0 mL, 80.05 mmol) was added dropwise via an addition funnel and stirred at
rt for 20 h. The reaction was quenched with 1M H3PO4 (7 mL) till the final pH
was 3-4. The solution was extracted with hexanes (4 x 100 mL). The combined
organic layers were dried over MgSOy, filtered, and concentrated in vacuo. The
crude product was purified by SiO, chromatography (300 g SiO», 90:9:1 hexanes-
acetone-AcOH, R¢= 0.28) to afford the title compound. APCI MS (m/z): 267.15
(M+H); Calc’d. for C14H2038i: 266.13. "H NMR (300 MHz, CHLOROFORM-
d) & ppm 0.24 (s, 6 H) 0.99 (s, 9 H) 2.61 (s, 3 H) 6.61 — 6.78 (m, 2 H) 7.92 - 8.06
(m, 1 H).
(4-(tert-Butyldimethylsilyloxy)-2-methylphenyl)(1 H-imidazol-1-yl)methanone
(4). 4-(tert-Butyldimethylsilyloxy)-2-methylbenzoic acid (3) (5.8 g, 21.77 mmol)
was dissolved in CH,Cl, (50 mL) and treated with 1,1'-carbonyldiimidazole (4.2
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BBr3, -78 C, CH2Cl2; b) TBDMSCI, DMF, DI PEA, rt; c)

CH2C12, carbonyl diim dazole, rt; d) CH3COH DCE, MV

100 C 2mn.; e) NBS AIBN_%£14, reflux; f) AgNG3,
i-PrOH, rt, then TBAF DCM g) WD 2006/ 079099

" ieanng ROBEAS R PR RSl Sy AR R, o

bi m{).r Theotgyhisildyer oxy )Vaeltddamﬁl whtfet (% BY lndli) Wline (2 x 30 mL),
5 oy ridyl car b no CH2C12,

I
” idd uorf&‘eg%gg E{ld& COlﬁenﬁa %ﬂ ware e e fﬁlidﬁbaaﬂe PS-
cacfqudmnﬂ‘(’dmﬁi mmemwacét&%-nml R9=E @SM) ﬁﬁ»@f\Ms ?m/z? 317.15
2 thyl benzoi¢c acid (2).
4 OFSR L e o B sBetams o eat. SENMBdado Mitz,
ﬁrr%%m?n ORIB by fiERa0ers B S0l bz 308 sHPda 4g,
- 7u8:8(38aad7tHzeatIé)c6 Y| (d; Jﬁefe PBBlﬂ 31)%_7;':137(5 mth) 7633 (U7 4819 Mz, 1
d reacti on was
stﬁfWéZ?%Xr@ &zﬁsi’ﬂ I or]78u?:neThe sgl ution tenperature
wal C+Meth§1a$aért1@tyldi@1éﬂl}ﬂﬁ@/l@l}b&hﬁ&hﬁ%@ﬂé]oatb 6)19033vER dry
The_cool i ng removed. The reaction was

it ?“Lc?qﬂb“ral @“’ll? S&‘Pﬂ}eﬁlzef Wh%W%P@ﬂeﬁéﬂr(mﬁsblﬂwldm@@thy@lﬁoxy)
C RAdIHURRENSI HolBa gl ey hdBattnd (AN9.5/84938(dRoILbCE (10

mL), PCH;OH (Cambridge Isotope Laboratory, 2.2 mL, 52,13 mmol), and DBU
(0.8 mL, 5.21 mmol). The tube was sealed and microwaved using a Smith
Synthesizer for 2 min at 100 °C. The reaction was concentrated in vacuo. The
crude product was purified by SiO, chromatography (300 g SiO», 95:5 hexanes-
acetone, Ry = 0.65) to afford the title compound. APCIMS (m/z): 282.5 (M+H);
Calc’d. for Ci4"°CHy40;S1: 281.15. 'H NMR (300 MHz, CHLOROFORM-d) &
ppm 0.22 (s, 6 H) 0.98 (s, 9 H) 2.56 (s, 3 H) 3.85 (d, J=146.75 Hz, 3 H) 6.62 -
6.74 (m, 2 H) 7.86 (d, J=8.85 Hz, 1 H).

13C~Methy1 4~(tert-butyldimethylsilyloxy)-2-(dibromomethyl)benzoate (6). To a
stirred solution of 13C-methyl 4-(tert-butyldimethylsilyloxy)-2-methylbenzoate (5)
(4.0 g, 14.21 mmol) in CCly (50 mL) was added N-bromosuccinimide (7.6 g,

 42.64 mmol) and 2,2'-Azobisisobutyronitrile (2.3 g, 14.21 mmol). The reaction
was heated to reflux (83 °C) under N, for 18 h. The reaction was cooled to rt and

filtered. The solvent was removed from the filtrate in vacuo. The crude product
was purified by SiO, chromatography (300 g SiO5, 90:10 hexanes-acetone, Ry =
0.78) to afford the title compound. APCIMS (m/z): 440.2 (M+H); Calc’d. for
C14°CHp2058i: 439.22. "H NMR (300 MHz, CHLOROFORM-d) § ppm 0.28 (s,
6 H) 1.01 (s, 9 H) 3.90 (d, /=147.31 Hz, 3 H) 6.80 (dd, /=8.67, 2.45 Hz, 1 H) 7.58
(d, J=2.45 Hz, 1 H) 7.83 (d, /=8.67 Hz, 1 H) 8.10 (s, 1 H).
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dried over MgSO4, filtered, and concentrated in
vacuo. The crude product was purified by 15 Si 02
chromat ography (300 g Si @2, 707830 hexanes-acetone, Rf=
0.31) to afford the title conmpound. APCI Ms (|n/z)
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mqﬁ]te)re@ radd sitd filtret WasrcohSentiated iDvyciio- F]i‘h%h;l(;iEshdue(\izd{f;c cﬂlss"ﬂl.\i(ed in
arGRecTr s o & Nfg?% Pﬂ%fgﬁw:ﬁ%s ity ﬁ%ﬁ'@%gna %Q%Qawm
?ﬁrliuglnkl\%gls@dr 6xt r éc? 73 1Mnt h %eéeéggls r@ﬁr %%renﬁt)lon %

C mdmpﬂﬁditelﬁn organi Thd ayds srodrat evad pugfedbe 8i0BHmato graphy
fi oncentrated in Th rude
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s| APCT B @n/4): hexagesH)acelcan gorAOdH B, F810028H N&R (300

afford the title conpound. APCI MS niz): 267. 15
QRQEORM-ITh Bpp A, J2B, X512, 3 HNURO (30078, 57,

24‘%13 ﬁi"—Pg%%('\)fh 2.8 RO %i? %sgéHg -Q zﬂé)ggé’ %) fBe0 &, .

CELMbtjlyl 4- (2 (benzyloxy) -2-oxoethoxy)-2- formylbenzoate (8). Pc- -Methyl 2-

%;ng %‘8 l ol mtt%g'}r}z:l]églg? g%% mmo dPssgl g& ?n acetone (20

4 1(1L93ﬁﬁd M@d tdlome:t hBIeﬁzyn’emeba&tareuhsvhbenzm fn@fl) ghd
21. 77 | nm)I?? ? di ssolved in CH2C12 (50
nugof%ﬁ%wmt gaé'a it & 1.2 mpehyeHg pédsdn g zeaciop avas siped

20@1@1/69 QP8 ~EE Y 14520984 RACEABwas J&nghed%tﬂ-%ag?% InTf) Qhd the

under N2 at rt. The solution was dilute

Cl'!ﬂ)Gﬂeﬁt Qv@@rerrfﬂv):d i el JaBrdsidudyrls paRgionas bed cvh EEDAC (100
brine (2 x 30 nl) dried over

%ﬁamf Wﬁ% dn Hleclamré mefea%eaarareé ke orgsnig lpyargvas

t h@aéh'e& Iw‘s}‘th \%@Sﬂ{gﬁmmﬁj golrér% (3-xfl)91>ﬁ%2 Qﬁﬁe@%%loﬁgs 5‘? AterBi 2nd

ClJo&i_ZéH‘b&QﬂSh va&ﬂoﬁ "Ph7e crudd ﬁ\ﬂhﬁhd‘[ 3@@ M"ﬁed bmmgﬁap y

?0(5,% g ﬁg'@z@é l%éieag?rtel})slzacetfnﬂ)llfg ®35)ta, affgl-q_t(hg @tlp@ompomd

;- %gc% Bis qn/{j)l) 330.334dy; T84 28r 17,2, b): 389%8. (BR300
MHz, CHLOROFORM-d) & ppm 3.95 (d, /=147.69 Hz, 3 H) 4.77 (s, 2 H) 5.25 (s,
2 H) 7.15 (dd, J=8.67, 2.64 Hz, 1 H) 7.32 - 7.43 (m, 6 H) 7.98 (d, J/=8.67 Hz, 1 H)
10.68 (s, 1 H).
13 C-Methyl 4-(2-(benzyloxy)-2-oxoethoxy)-2-(1,3-dioxolan-2-yl)benzoate (9).
13 C-Methyl 4-(2-(benzyloxy)-2-oxoethoxy)-2-formylbenzoate (8) (2.17 g, 6.6
mmol) was dissolved in CH,Cl, (20 mL) and cooled to 0 °C. 2,6-di-tert-
butylpyridine (0.150 ml, 0.66 mmol), 1,2-bis(trimethylsilyloxy)ethane (2.4 ml,
9.88 mmol), and trimethylsilyl trifluoromethanesulfonate (0.180 ml, 0.98 mmol)
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i LR PERRT R LA e Vs st 1rod under NG for 20
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Mmahds@carbbnmymﬁamam a&ldt(qw) de in THE (6.6 nl,
22, 771nnol the reacti on was

c oﬂc@n&r“aﬁe’@“ﬂ@ g @696‘0 (Qf(h @%‘f"%'@dﬁ@ ddudrosyagrrpliding-2 Sgdione
by(0.514Q2 6 G rBt 98 BRMrbodiimide (Ar gonunt Technology, 1.29 mmol/g)

(4.6 g, 5.98 mmol). The reaction was sealed and stirred at rt for 20 h, The
solution was filtered using a medium porosity sintered glass funnel. The resin
was agitated with EtOAc (20 mL) by bubbling N, through the sintered glass for 10
min. The EtOAc was filtered and combined with the first filtrate. The resin was
washed a second time using the same protocol. The combined filtrates were

concentrated in vacuo. The crude product was purified by SiO, chromatography
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7.09 (dd, J=8.57, 2.73 Hz, 1 H) 7.40 (d, J=2.83 Hz, 1
H 7.98 (d, J=8.48 Hz, 1 H 16369 (s, 1 H).
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for h. The solution was quench
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Sg%ltl()ag)q: m\fﬂgf?géﬂ%mﬁ %r?tq;_% g LH§4—} 1%’6101) n %8 nglf dlethyll_gneglycol-
dimethylether with overhead stirring in a dry ice/acetone bath under N,. The
reaction warmed to room temperature overnight. The solids were removed by
filtration through a pad of alumina (100 g of basic alumina, rinsed with 200 mL
ether). The solution was concentrated completely by rotary evaporation (bath
temp = 35 °C). The solids were removed by filtration through a pad of alumina

(rinsed with 500 mL ether, 100g basic alumina). The solution was concentrated

completely by rotary evaporation (bath temp = 35 °C). The product was purified
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stirred solution of 13C nethyl

4- (2- (benzyl oxy) - 2- oxoet hoxy) - 2- (1, 3- di oxol an- 2-

yl )benzoate (9) (1.72 g, 4.6 napl) in EtoAc (25 m)
was added pal | adi um 10% on carbon (170 ng). The
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in vacuo to afford the titlé conpound (
hekHnes- acet one, = 0.11). APCI Ms (nz/z): 284.3
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t hfbagtudeperaiust avaspuyifietby SrOzlcdwroma’qurﬁpé\yEﬂ@)gc’Sl&a@'ZO
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pr icht ated in
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ChCQ{E@RmM V) OR ?ﬁﬁl 2320995 . MHZUSMWBC@@Z%&HI, 27%3) 3.66 -
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t o3§8f(m,@ Hha87i(31361) zhisolikB.0. Py 1 Ib@ 5(8‘?1}@‘3 ]—§§Z 73 Hz,

%%M&@éﬁﬁ ST AFE G Es 5o (a,
J=147.12 Hz, 3 4,02 - 4.10 |n J=1.70 Hz, 4 H)
S. %ﬂﬁ}ﬂ 4-R2- (ﬂd):n?d&@)(QSOXol’th*d)(yﬁil-Qéﬁe(hddynl&hﬁé&rﬁﬁate 2183 To a0

1 |_§J stlr@dgolutlon of methyl 2- (dl'gtzhoxym'_?th) 4? gyéroxybenzoate (0'_? g, 2
mmol) (16) in acetone (15 mL) was added benzyl 2-bromoacetate (0.4 ml, 3
mmol) and potassium carbonate (0.3 g, 2 mmol). The solution was stirred under

N, at 0 °C for 20 h. The solution was quenched with water (5 mL) and the

solvent was concentrated in vacuo. The residue was partitioned between EtOAc
(75 mL) and water (30 mL). The layers were separated, and the organic layer was
washed with water (2x20 mL), brine (1x20 mL), dried over MgSQy, filtered, and

concentrated in vacuo. The crude product was purified by SiO, chromatography
(40 g Si0,, 85:15 hexanes-acetone, Ry= 0.35) to afford the title compound. APCI
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Reagents and conditions: a) n-BuLi, then nmethyl chloro
formate; b) Toluene, 170 C, C) Benzyl bronpacet at e,
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sofvacvaionndbe eengtemwiesstaed at rt under Hy for 3 h. The solution was

filtered through a pad of celite. The solvent was removed in vacuo to afford the
title compound (70:29:1 hexanes-acetone-AcOH, Ry= 0.21). APCI MS (m/2):
311.1 (M-H). Calc’d. for C;5H;907: 311.1. "H NMR (300 MHz,
CHLOROFORM-d) § ppm 1.22 (t, /=6.97 Hz, 6 H) 3.51 - 3.64 (m, 2 H) 3.64 -
3.78 (m, 2 H) 3.88 (s, 3 H) 4.74 (s, 2 H) 6.24 (s, 1H) 6.90 (dd, J=8.67,2.83 Hz, 1
H) 7.36 (d, /<2.64 Hz, 1 H) 7.86 (d, /=8.67 Hz, 1 H).

Methyl 4-(N-(succinimideoxy)-2-oxoethoxy)-2-(1,3-dioxolan-2-yl)benzoate (19).
To a stirred solution of 2-(3-(diethoxymethyl)-4-(methoxycarbonyl)phenoxy)-
acetic acid (450 mg, 1.44 mmol) (18) in EtOAc (15 ml) was added N-
hydroxysuccinimide (248 mg, 2.16 mmol) and PS-carbodiimide (Argonaunt
Technology, 1.29 mmol/g) (1.5 g, 2.02 mmol). The reaction was sealed and
stirred at rt for 20 h. The solution was filtered using a medium porosity sintered
glass funnel. The resin was agitated with EtOAc (20 mL) by bubbling N, through
the sintered glass for 10 min. The EtOAc was filtered and combined with the first
filtrate. The resin was washed a second time using the same protocol. The
combined filtrates were concentrated in vacuo. The crude product was purified by
Si0, chromatography (40 g SiO,, 80:19:1 hexanes-acetone-AcOH, Ry= 0.38) to
afford the title compound. APCIMS (m/z): 364.23 (M+H-OEt). Calc’d. for
C17H1sNOg": 364.1. 'H NMR (300 MHz, CHLOROFORM-d) & ppm 1.23 (4,
J=7.16 Hz, 6 H) 2.87 (5, 4 H) 3.54 - 3.76 (m, 4 H) 3.87 (s, 3 H) 5.03 (s, 2 H) 6.23
(s, 1 H) 6.91 (dd, J/=8.67, 2.83 Hz, 1 H) 7.40 (d, /=2.64 Hz, 1 H) 7.86 (d, J=8.67
Hz, 1 H).



conpletely by rotary evaporation (bath tenp = 35 C).
The product was purified WO 2006/ 079099

wWERObNBDOO6/ 002608 -74 by distillation (fractPOnUS2006/002608
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15

boiled at 57 - 60 Cat 1 mmHg) to afford the title

conpound. 1H NWMR (300 MHz, CHLOROFORMd) 6 ppm 1.24

(d, J=14.32 76 -

Hz, 6H) 3. 56- 3. 68(m 2H) 3. 68- 3. 83(|n 2H) 3. 79('s, 3H) 5. 36( s,

6h§ %3 M5: Method 1: 4.22 min (El M5 (mz) = 141 (M
C%t calc'd for C7THOGB+: 5 141). Methyl

d et oxy thyI) 4- hyidr oxybenzoate (16). To a
dr \,7/511? ical |Smiith Symthesi_z& tube was
adde 4 4- d| élf"h xybut 2- ynoate (0.25 g, 1.3
nmol

(13), - met oxybuta 1, 3-dien-2-yloxy)tri-
nethyIS|Ian gmM, 2.7 mmol) (12),
4 (3,5- d|-terf butyl 4- hydr oxy 10

g; )52, 6-di-tert-b&tyl phenol \l1 g, 0.27 mol),
: 5. yeal pd andpheat ed

4
for t 170 ¢4 or 201'}1. The was coofed to rt,
transferred fo a round bott dw a5k, ahd treated with
etra-n-butyl anmoni um fluoride in-TWE (0.78 m,

2.7 mmol ). THenseyution vva$13‘§ea ed and stirred at rt
for 3 h. The2kokFvedt was renoved in vacuo. 15 The

crude product was purified by SiQ2 chr mat ogr aphy (40

80: 20 hexane acetone, Kf 0/42) to afford
i ?HO 255.2 (M+H);
Cal c'|d. Mor (,313H180H 254.1 ( 00 VHz,

ORM d) 8 ppm 1.23 (t, Hz] 6 H) 3.53 -
3.66m2|—|)366-3.78( @)3 s, 3H) 5.59
(s, 1 H 62554& 1 H) 6.80(6CI=8. 57,2. 73 Hz, 20 1 H)
7.30 (d, f=2odd-Hesl H 7.82 (d, f=8.67 Hz, 1 H).

Met hyl

4- (2- (benzyl oxy) - 2- oxoet hoxy) - 2- (di et hoxynet hyl ) benzoa
t eRéabénts affd)Candltloﬁ apAcetoeitkils 02 LG, a) Difl, PO hy|

¢ At A R o T T A B R R Gt - MRoky)-

2- @&mgﬁa{zaﬁghé&a&)m 5k po%ymyéthﬁeﬁe]ﬁféﬂ@ﬁé R2NPTE-100 PA
he

car bonat e ution was stirred

url@yY oogp 7d¥1g:0“5é Hpel) 2/@8 Hissoted wa)- ymlofywaopitidls erdd
Wi t’i&té’(‘ﬁki@l‘i s&c’émme)l 13160 Lhe 266 AhbE™ eqz’:‘pfhé: RAEEN Al ﬁ%%égnto

vacuo. The residue was artl | oned tween Et OAc
m40 Ehdrwht dihe (@@tlmyvas tméed wyreprd Weated withdp M d\Hafodmate

bp(iqne ]((3)1x Stﬁ@%gﬁdr Ped dg@éﬂt%%gw }A@ﬁﬁ ?%Fegé%%l Sogt ht systein

cohgedienttabld 1i a3 defioewbin thb @reparadiee Reoeckse Phava FIRILE sdctiedl of

bythglggr%ergllla&gg?r}lgrgarda% Yand eluting from 27.4 — 28.8 minutes was isolated,

and concentrated in vacuo to remove acetonitrile. The aqueous solution was

filtered through a 0.22 um centrifugal filter (National Scientific, PN 66064-466) at

2560 g and the filtrate lyophilized. The solid was dissolved in 5 mL D,O and
lyophilized to afford the product. '"H NMR (400 MHz, DEUTERITUM OXIDE) 6
ppm 1.78 (p, J/=6.65 Hz, 2 H) 3.35 (4, J=6.46 Hz, 2 H) 3.45 (t, /=6.26 Hz, 2 H)
3.48 -3.52 (m, 2 H) 3.70 (s, (CH,CH20)y) 3.90 (d, /=149.07 Hz, 3 H) 4.09 - 4.16
(m, 4 H)4.71 (5,2 H) 6.51 (s, 1 H) 7.12 (dd, J=8.61, 2.74 Hz, 1 H) 7.31 (d,



30 (40 g Si 02, 85:15 hexanes-acetone, Rf= 0.35) to
afford the title conpound. APCI WO 2006/ 079099

wEON6BDOP6/ 002608 -75 MS (rn/z): 255.2 (M EtEEY/US2006/002608
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Calc'd. for C22H2607: 402.17. 'H NMR (300 Mz,
CHLOROFORM d) 6 ppm 1.21 (t, J=6.97 Hz, 6 H) 3.53-3.60
(m 2 H 3.62 - 3.74 (in, 2_I7|)387(s 3 H 4.73 (s,
2 H 5.24 (s, 2 H 6.22 (s, 1 H 686(dd J=8. 67,

2788 78%2, HelPr I A 61 BV ef 83 6% ) e Rk 101 My,

ZHEiJTERHIMQXXIDE)tMrﬂ 58.08 & WY XYLE0 @051@} ) phenoxy) acet

ic acid tirred sol ution
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t BreRugyy §§|8@tcgred glass for 10 mn. The Et QAc was
flftere conbi'ned V\Aththeflr§t 25 filtrate. The
r él"@trnklwég (\ﬂ/a’@hréebm Bexohd(3-formylidi(H§-mhdosgesbonyl)benzene)-
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ppr)trr%oirl 24 h. (After 24 h, an additional portion of DCI was added (360 puL). The
reaction was stirred for 63 h. The aqueous solution was lyophilized and dissolved
in 2 mL D,0. The solution was filtered through a 0.1 pm centrifugal filter
(Micron Bioseparations, PN UFC40W00) and lyophilized to afford the product.
"H NMR (400 MHz, DEUTERIUM OXIDE) & ppm 1.80 (p, J=6.10 Hz, 2 H) 3.36

(t, J=6.46 Hz, 2 H) 3.45 - 3.54 (m, 4 H) 3.70 (s, (CH,CH,0),) 3.96 (d, /=148.68



wa 3006/679029 83 Hz,
1

lO

30 J=7.16

Hz, H 2.87 (s, 4 H 3.54 - 3.76 (in, 4 H)
3.87 (s, 3H) (

6
5.03 s, 2 H 6.23 (s, 1 H 6.91 (dd,
1 H 7.40 (d, J=2.64 Hz, 1 H)PCr/882006/002608

J=8.67 Hz, FD WO 006/079099 PCT/ US2006/ 002608
-76- Scheme 3. C 040-,- ~NH + 11 a n 4 20, n=57
21,n=106 COO O-~O0--NObb7jggn H1/ O1 22, n = 57
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3G9 32151%462@ 1zoﬁ) R@é‘g?”}@ 06@%25%0'7 34 Q301 (d, /=8.61 Hz, 1
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2560 g and the filtrate |yophilized. The solid was
dissolved in 5 nL D20 and 15 |yophilized to afford the
w@e@dordo99 ' H NVR (400 WMHz, DEUTERI UM OXI DE) 6 P@PUISZ0&@®2608

(p, J=6.65 Hz, 2 H 3.35 (t, J=6.46 Hz, 2 H) 3.45 (t,

J-6.26 Hz, 2 H 3.48 - 3.52 (m 2 H 3.70 (s,
(GH2CH0 ) 3.90 (d, J=149.0% Hz 3 H 4.09 - 4.16
(in, 4 FD 4.71 (s, 2 H 6.51 1 H 7.12 (dd, J
%ﬁ% 74 Hz, 1 H 7.31 (d, MD 2006/ 079099
P@Sﬁ006/002608 -77 J2.74 Hz, 1 H) 7.97 (d, J=8.61
Hz, 1 H) 8.40 @sv._INdd) . 13C NVR (101 MHz, DEUTERIUM

OXI DE) &"ppm 55. 08§ (s, 4C), 72.00 (s,

Tet r akj 8- 5- 0x0- 7- o%a~7- (( 3- '@macyclop
entyl) thoxy) carb )benzepe,heptane) 5.
kD pql yexy€ed hyfen 33 PTE 2 5 (NOF cor p,
1. & CP fé 83%

tet af ncElomall ed), |succinate

, 386, ,nol

an t oni | Nwer e heate% t Q@ r 4%§ﬂ—%&3

etonl |Ie was ved and 5 nL O. cetic acia
mas added. sol uti orowas heated to 35 Cto aid
di s Hutlon Mie sol ution was | oaded onto colum 1
(col j acket and sol vent.s were heated to 35 C), and
el WWed with 10 solvent system 2/gradient table 1 as
def i nBH<j he P gfati ve Reverse Phase HPLC section
of the g ex erinmental. A band eluting from 22.8
to 26 n1nN Ehirated in vacuo and dried at 35 C

under redliced pr@:ssure (1 MmHg). The residue was
dijssol ved in 10 rrL %p{d | yophilized to afford the |

prijoduct . Th@H§oI| detern1ned to be a/6n1 Mpxture
off 23 and 2 by 1H NVRiH ' H NVR 15 provi ded OH‘ H

NI\(R (400 Mfz, DEUTER[UM OXI DE) 6 : {)p,
Jrj= Qﬁ 2H)3035( F6\65 Hz, @ N3 450(TS
Hz, Fﬂ 070N ROl
3414 1g 436 Tm N 2 71

6. (58N =01, 2.74%Hz, “py

J— ﬁzﬁz 98(d N6, 00 Hz, 1 H).
10@N DEUTER M OXI DE) 8,ppm 55.08 (s,

ﬁ (s 2.84 Q NH,

TetY akl s- (gco (4-aza-5-o0xo-7-oxa-7-((3

orrﬁW (13C- net hoxy) car bonyl ) benzene) - hept ane) - 2.

kq poly yethylene]nethane 24. PEG reagent 22 (439 ng

Hwas dissolved in 5 inL D20, cooled to 0 C

anel deg \Wﬁsﬂ Qycles ofg evacuation/njtrogen

OT

refill. oo of Il | ESQ( L, 0.2 eq]
per 25 acet s b\a ed. ThiF%BSfT Qﬁ%ﬁgk>4uﬂnnuﬂ}c
and t he reacﬂlon tlrred at
L — 4
27, n=57 ‘
28, n =106

Reagents and Conditions: 600 mM LiCl, pH 2.5 — 6 ascorbate buffer.

Tetrakis-[ w-(4-aza-5-0x0-7-0xa-7-(((3’R,9°bS)-3’~(carbonyl (HN-GGGGGKKRP-
5  (Hyp)G(Cpg)S(D-Tic)(Cpg)-OH))-2’,3’-dihydrothiazolo[2’,3’-a]isoindol-

5’(9’bH)-one-8’-yl))heptane)-2.5 kD polyoxyethyleneJmethane 27. Peptide 26

(1.12 g, PPL laboratories) was dissolved in 1.8 mL D50, treated with 0.25 mL



rt for 24 h. After 24 h, an additional portion of DC
was added (360 DL). The reaction was stirred for 63

w 2006l0890aqqueous sol ution was |yophilized and dPEEHUB206002608
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in 2 nmL D20 The solution was filtered through a 0.1 m
centrifugal filter (Mcron Bioseparations, PN
UFC40WD0) and | yophilized to afgdord the product. 30 'H
NVR (400 MHz, DEUTERI UM OXIDE) 8 ppm 1.80 (p, J=6.10

::DIZO.% (? %go(déj’rﬁ ?%ﬁé&a&%%ﬁgcg%f ]?%? E%d:%oﬁ)ge.%é'g 0\?7(65 Afhgsgl‘utig'n was
20662670 098 tRET LYSEOBIVAORBI08/ nitrofSn ixf1l. 3Thd) pH wA2 alfisted
TN T YR BN K NEN
Te&vlaak@itimn[namgeiéi SA7Bb- ’gheop{@rtlae @drﬁceﬂttrzﬁt(&l wisdethrided(tdde 114.4
ne) -
polrr{% B RS R R Eesemt GO B0 dCE A arlbrasg
S5 dfainkt ¥ a%%i@édﬁ%@d hr[‘thle%laﬂét al"&?ern%@ﬁ’claﬁs@cﬁ&h OPS?QE’%&IL 24

treated with
ed4pRmeadet alln)ol) Ni& @ﬁSOA@ ig 2.5 Mé Dihend vrcessively treated with

| Y(S)@@HL ()Z%jM Qﬂdﬁﬁ? %c%gbz{éM %gv[?rcpﬁz)% me(ﬁ g?ﬁﬁg rghscorbn:

In D20
&6 M BiClin @2@0|Hﬁpt1d¢126vé]$4 nfopho. |4I|JIIEI]|) was thah fad)aledl The

400 ERI UM OXI
1 Ilg% B{ fd %ﬁl&tlgl}g glgﬁﬁémmﬁd %_g%S . gg‘ll"g reac’fio_tbstgg%%ﬁ?r 3 (g gtﬁ)f
3. uhder n1ﬁo B&1. (The séldﬂ)on&va%ﬂoa(c?d on(o?d%ﬁﬁ‘rﬁ% n)dJeﬁéth Iv(lﬂﬂ 2sol7v£<i:nt
= . .74 . . 34 , J=8. -
i@%/ét%@%%fea‘gta% 14aj;_dfﬁ%§d }I}Zthg%rqu.rag\/é ge‘(/gse Bhase @L@
| dedtickOof4le féheral ekPorint¥pt0 Qﬁlﬁa{?ﬁ%@lﬁgd BCIE ZLSEIQQ%QH%@ Qf@as
-79- Schenme 4. NH2 H2NyNH C4 NH OH H 00 NH

N'confgntyatgd N Keqyodo EermoYe Nptopqltgleg@{hgqmpcﬁa’aireﬁ' 356€) and
25yoﬁhillz%@ to @r}Jﬂ'éEsL “The rbilud¥hs Alther purified using cation exchange
column 1, eluted with solvent system 1/gradient table 1 as described Preparative
Ion exchange section of the general experimental. A band eluted from 41.2 to
58.2 min was concentrated to dryness by rotary evaporation (bath temp = 35 °C).
The residue was dissolved in 10 mL water, charged to a 3500 MWCO dialysis
membrane (Pierce, PN 65035) and dialysed against deionized water (3 X 500 mL,
1 —2h each cycle). The dialysed solution was lyophilized to afford the product.
CLND: 29.3%; theory: 36.3%. Selected NMR resonances diagnostic for
chemistry used for attachment: 'H NMR (400 MHz, DEUTERIUM OXIDE) §
ppm 4.85 (dd, /=14.87 Hz, 1 H) 4.98 (t, /=7.04 Hz, 1 H) 5.01 - 5.07 (m, 1 H) 5.17
(t, /=5.48 Hz, 1 H) 5.30 - 5.40 (m, 1 H) 6.19 (s, 1 H) 7.13 - 7.36 (m, 1 H) 7.80 (d, -
J=8.61 Hz, 1 H).
Tetrakis-[m-(4-aza-5-0x0-7-0xa-7-(((3’R,9’bS)-3’~(carbonyl (HN-GGGGGKKRP-
(Hyp)G(Cpg)S(D-Tic)(Cpg)-OH))-2’,3’-dihydrothiazolo[2’,3’-a]isoindol-
57(9’bH)-one-8’-yl))heptane)-5.0 kD polyoxyethylene]methane 28. PEG reagent
28 (99.4 mg, 4.66 pumol) was dissolved in 2 mL D,0 and treated with 0.5 mL 0.50
M sodium ascorbate/4.8 M LiCl in D,O. The pD was determined to be 4.3. To
this solution was added peptide 26 (72% peptide content, 47.4 mg, 21.7 umol).
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O-N~~00 C 0 H 106 O4 27,n57 28, n =106 Reagents
and Conditions: 600 MMLiCl, pH 2.5 - 6 ascorbate

buf fer. -81 -
Tetrakis-[c,-(4-aza-5-0x0-7-o0xa-7-(((3" R 9" bS)-3" -(car

b | ( HN- RP- 5 .
(i}%f%?%ﬁwéi ﬁrﬁcﬁ’:&&t [y jeragges 0518 JRRgHa AR PSP ol of 2
; atlmcﬁbhéir@,lhaﬂld@lhen?ie@&'dEWS oQdoB hy fﬂ% B@iﬁti@ﬂ?/)is Babekéhto
pol yoxyet ene] i net hane 27. Peptj de 1.1 ,. PPL
| SYEPE PP elpicau s s A ting as it he
m@%ega&t@él{%#erm%@m-@ &%ﬁof@ﬂ%ﬁ@&&@ 0&888ntat. 80 band
0.50 M sodi um ascorbate/ 4.8 M Li in D20 and cool ed
t thapelgtedfan $85ut § ominges wascgdedediang eamcerased toycmbgn
o . 140928 hHa i
oY EUMSARLL 098 ooy DS RS Bl Uk
weolbmint, eed elptadesittosolvey agsten il (uidienttdged as défindd.in Tee
pﬁpetplaga%vg At E}r«%}alngg L&/as%ctgoent St geen%ratl %x;?e%n}élhdt'al.d' A band that
eluted from 20 — 24 minutes was concentrated in vacuo (bath temp = 35 °C) and
dialysed with a 10K MWCO Slide-a-lyzer (Pierce, PN = 66810) against 500 mL
deionized water. The water was replaced with fresh 500 mL portions at 2-, 10-
and 2 h. The dialysed solution was filtered through a 0.22 pm centrifugal filter
(National Scientific, PN 66064-466) at 2560g and the filtrate lyophilized to afford
the title compound. CLND: 22.4% peptide content; theory: 23.2%. This sample
was used for detailed structural characterization.
Detailed structural analysis for conjugate 28:
NMR Experiments.
The NMR experiments were performed in 3 mm tube using 5 mm inverse-

detection cryoprobe on a Bruker drx-600 spectrometer.

Chemical Shift Assignments

The proton chemical shifts for 28 (Figure 1) were assigned based on the 2D
TOCSY (100 ms DIPSI-2 mixing time) and 2D “C-"H HMBC (60 ms evolution
of "Jcu, n=1-4). Only resonances from the major rotamer (trans) are listed in Table
2. Minor rotamer(s) originate from the hindered C-terminal and proline(s) amide

bond rotations.



5 MM by HPLC with Chem | um nescence nitrogen detection
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br at ed
experi ment al

secti on.

agai nst caffeine as described in
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a] isoi ndol-5(9bHone Figure g4 _1H NMR spectrum (D20,
298K) of 28 with both HOD and PEG signals suppressed

by spr=diffustonghit+ter—angweak-presaturation
respectively. PEBBBS 765 3'?;"\‘?)om 5 Tabl ¢ 1.
PrbtBle chem cal $BBft assighagptsed or Frgure 2, PEG
singlet set to 8(3-55—ppm_The residue order is
PEG - *cp2, as depPcted in Sch8fe 1. Region Prioton(s)
Cheni cal shi ft (SYToREM — PEG §3 % §¢ WO 20061979099
PCT/ US2006/ 00260 -83

11,12,12,14 7.09-7.16

Cpg a 3.82
B 1.98
vy’ 08’ 1.41-1.35, 0.94,0.86

Correlation of PEG resonances to peptide.

Three bond, "H-">C correlation spectroscopy was used to establish the site of
PEGylation. The phenoxyacetamide methylene (PEG,, Figure 3) wasused as a
starting point (4.58 ppm, 600 MHz, table 3). The observed correlation path was
PEGq (4.59 ppm) to Cs (162.2 ppm) to He (7.67 ppm) to Cs (173.2 ppm) to H;
(4.85 ppm) to Cy» (172.7 ppm) to Glys. 4. (3.89 ppm). The formation of the central
B ring was supported by the observed correlation between Cs (173.2 ppm) and Hoy,
(6.06 ppm). Similarly, the formation of the A ring was supported by a correlation
sequence of Hj (4.85 ppm) to Cyy, (67.2 ppm) to Hag (3.73 ppm). The Hag signal
showed correlation to Cy, which supports the A ring proximity to glys of the
peptide.

Figure 3: 13C and 1H NMR correlation of PEG resonances to N-terminal glycine
of peptide 26 through a (9bS)-2,3-dihydrothiazolo[2,3-alisoindol-5(9bH)-one

ring.
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Determination of the relative stereochemistry for H; (Figure 3)
1) The relative stereochemistry for residue H; was determined to be trans-
relative to Hj based on the 2D NOESY experiment (500 ms mixing time) and

5  short (100 ps) MD runs. The calculated distances for both the cis- and trans-
diastereomers, is given in table 2, along with the measured distances based on 2D
NOESY. ™ cifically, the H; ~ Hj distance for the trans- configuration was
predicted to be 4.1 A, while the alternative cis-diastereomer would be
significantly shorter (3.1 A). The measured distance of 4.4 A agrees well with the

10  proposed trans-diastereomer.

Table 2. 2D NOE derived and averaged MD interproton distances for the (9bS)-
2,3-dihydrothiazolo[2,3-alisoindol-5(9bH)-one ring (Figure 3).

Proton-proton pair | Measured <r> Predicted <r> for Predicted <r> for
(A, 2D NOESY) | the trans- isomer the cis- isomer (A)
A)
Hop-H3 4.4 4.1 3.5
H3-Has 32 3.0 2.4
H;-Hoz 2.7 2.6 3.1
Hop, -Hos 32 3.4 2.7
Hop —Har 3.9 4.2 4.2

2: The predicted dihedral angle formed by the atoms Hs-C4-N-C; and H;-C;-N-

15  C4 for both the cis- and trans- diastereomers is given in table 3. From these
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3. Molecular mechanics calculation suggest the trans- diastereomer has an

enthalpy that is 5.5 kcal/mol lower that the cis- diastereoisomer (Figure 4). The

measured distance from carbonyls and the amide NH of Glys was determined to

be 2.1 A. This supports the presence of an intramolecular hydrogen bond.

Figure 4. Molecular mechanics calculations for the trans- and cis-diastereomers.

Relative enthalpy (Kcal/mol)

S
’ H
LH
o
+5.5

s
H H
/N N
LH
0

Conjugate 28 were analyzed with a Bruker Q-FTMS system, equipped with a 7-T

superconducting magnet. Individual ions were isolated using the front end

quadrupole. Ions were trapped in the FTMS cell employing "gas-assisted dynamic

trapping." Solutions were electrosprayed from a 4:1 MeOH-H2O solution at a
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26, NH-X-CO =L-Lysine; CO-Z-NH = (Glycine)s; W 31,Rs=H

=H; Y = L-Cystine 8, R4 = ¥o

29, NH-X-CO =D-Ornithine; CO-Z-NH = (Glycine)s;

W=H; Y= L-Cystine O%‘)

30, CO-Z-NH = absent, Y = H; W = -CH,CH;NCO- @\/

(Cys)-NH, O

1 .
0
A,
NH-X co o O
-X- H
2 j/N\)L i,
0] \OH
CO Z-ITIH OH
Y

See table 7
Reagents and conditions: a) methanol-water, 100 mM L-ascorbic acid, 20 mM
sodium-L-ascorbate.
-5 Table7. Native ligation using 2-formyl esters.
# INH- W CO-Z- |Y Found APCI
X-CO INH MS (m/z),

calc’d

32 LLys H (GIy)s 848,

;sn/l[ ;@ 8971 (M +
2,z2=72);

calc’d for
C73H115N210,
oS (z=2):
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NH HZNyNH O NHOH 13 H3 CO0 ONH

w@2Mol7r9deN T 0 SOH R4 O Z0 O O N |

=L-Lysine; CO-Z-NH = (G ycine)5; W31,

HNH+ O

R4

L-Cystine 8, R4 ="0O 29, NH X-CO =D- O nithine;

(Gycine)5 W=H Y = L-Cy

89 Schene 5. W

O 4HX?

OH 26, NHPXE/QS2006/002608
H=H Y=

CO Z-N\H

i_ne 30, CO-Z-NH =

absent, Y = H W= -CH2CH2NCO (Cys)-NH2 I O a W NH
H2NYNH—C - OH—NH—H-6—H" O NHHN-NH-X— GO N-ON-N-N-N
HH| J OONOSH | C3Z-NH H | 848.909
33D- H (Gly)s s_H 561.6 (M3,
Om ;,fn/l:N;;Q 7 =3)
oH 4 C77H111N210,
PS (z=23):
561.6
34 [L-Lys H (Gly)s @ 930.
O lo183 M+
s H © 2,2=2);
3 o
\T]/l:N calc’d for
0 H g Cg7H123N210,
S (z=2):
030.9330
35D- | (Gly)s & 023,
Om @ |or7s M+
s H O)\ 2,2=2);
N H/IEN;©/O calc’d for
oH 4 Cset121N210,
S (z=2):
023.9255
36 [L-Lys @ Absent H 554.5
0 ; calc’d for
ﬁ“‘l""’ s _H O)j) Cg2H120N2,0,
HN#N 1S; 620.95
o H (M +3H", z
J )

(3’R,9°bS)-3’-(carbonyl(HN-GGGGGKKRP(Hyp)G(Cpg)S(D-Tic)(Cpg)-OH))-
2’,3’-dihydrothiazolo[2°,3’-a]isoindol-5’(9°bH)-one 32. Peptide 26 (116 mg, 72%
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WG oaicomobe ascorbate. 5 Table 7. Native |igati oPCTIES2096/002608
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2-fonnyl esters. # NH CO Z- Found APCI X-COH VIS
(mz); calc'd 32 L-Lys (dy)5 S H848. N 8971 (M +
HO2 2z=2); calc'd for C7/8Hi9{l5N2102 S (z = 2): WO
2006/ 079099 PCT/ US2006/ 002608 -90 848.909 33 D

g oIEN, P N DO STIEIGR

O'a¢)d/20 n2M=so@ium-Lids@riab.c Mittifyd 2-fOrrhly [Gevadate3 N2 4 0i2g, $3 (3zumol)

; %_r%sdacsd%g ?Olio%\ze%}}y?gbo%L (ROH STR28:0c 0 Qa5 Qi r $M. T The
solution was loaded onto column 2, and eluted with solvent system 2/gradient
table 3 as defined in the Preparative Reverse Phase HPLC section of the general
experimental. A band that eluted from 14 — 15 minutes was concentrated in vacuo
to remove acetonitile, and lyophilized to afford the product. The peptide content
by CLND was 56%. Selected 'H NMR resonances for 26, assigned to protons
shown in Figure 8. "H NMR (400 MHz, DEUTERIUM OXIDE) & ppm 4.96 (H3,
t,J=7.43 Hz, 1 H) 6.19 (Hy, s, 1 H) 7.15 - 7.28 (D-Tic, m, 4 H) 7.61 (Hg, t, /=7.43
Hz, 1 H) 7.64 (Hs, d, J/=8.61 Hz, 1 H) 7.72 (H7, t, /=7.04 Hz, 1 H) 7.79 (Hs, d,
J=7.82 Hz, 1 H). APCIMS (m/z) 848.8971 (M + 2, z = 2); calc’d for
CrsH115N21090S (z = 2): 848.909.
Peptides 33 — 36 were synthesized using the procedure described for 33. Mass

spectral data is shown in table 7.

Figure 8. Assigned resonances for 32.
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Reagents and conditions: a) CDI, *C-MeOH, DBU; b) NBS, AIBN,

Be Methyl 5-bromo-2-methyl benzoate (38). To a stirring solution of 5-Bromo-2-
methyl benzoic acid (37) (25 g, 116 mmol) in 100ml of dry DCM was added 1,1°-
carbonyldiimidazole (21 g, 128 mmol). The solution was stirred for 3.5 h. The
solution was transferred to a pressure vessel and treated with 13CHgOH and DBU.
The solution was washed with H,O (2 x 20 mL), 5% NaHCO; (2 x 20 mL), and
the organic layer was dried over MgSQ4. The solvent was removed in vacuo to
yield the product. '"H NMR (300 MHz, CHLOROFORM-d) & ppm 2.59 (s, 3 H)
3.89 (d, /=147.12 Hz, 3 H) 7.39 (dd, /=8.29, 1.51 Hz, 1 H) 7.42 (s, 1 H) 7.79 (d,
J=8.29 Hz, 1 H).

BC-Methyl 5-bromo-2-(dibromomethyl) benzoate (39). To a stirred solution of
38 (5.6 g 24 mmol) in CCls was added N-bromosuccinimide (13.0 g, 73 mmol)
and 2,2’-azobisisobutyronitrile (4.0 g, 24 mmol). The solution refluxed was

refluxed until the starting material was consumed as judged by TLC. The mixture



15 spectral data is shown in table 7. Figure 8.
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4(2R) N(20NHs S HN9a 7 N O H3peptide O4 5 6 H9

H(25) L./ nGCe WD 2006/ 079099. BT/ US2006/ 002608 - 92

Detail ed structural analysis for peptide 32: NWR
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Reagents and conditions: a) NaH, PS-DIEA; b) methanol-water, 100 mM L-
ascorbic acid, 20 mM sodium-L-ascorbate.

10 13C-Me’thyl 5-bromo-2-(3-butylthiazolidin-2-yl)benzoate (41). To a stirred
solution of 2-(butylamino)ethanethiol (40) (621.5 mg, 5 mmol) in 20 ml THF was
added PS-triphenylphosphine (Argonaut Technologies, 2.1030 g, 5 mmol). The
reaction stirred for 30 minutes and the solution was filtered using a medium

porosity sintered glass funnel. The resin was agitated with THF (20 mL) by



of HO and H3 relative to the plane of the thiazoline

ring (Figure 8). Scheme 6. 0 O0O13 3 Br OHa Br c
wa3@si879098r O CH Br Br 37 38 39 15 Reagents BemMUS2006/002608

conditions: a) CD, 13C-MeOH, DBU, b) NBS, AIBN 13C

Met hyl 5-brono-2-net hyl benzoate (38). To a stirring

sol ution of 5-Bronp-2- nethylgbenzoic acid (37) (25 g,

116 mol ) in 100m of dry was added 1,1
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CCl14 was added N-bronpsucci nii ni de 73 i nnol
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naterlal was consune The m xture WO

10 2@&617@@@990@@1&9@2@@&1&1]56@%) 35@30 (Mtﬁblﬁahf defpr by

e Roa T el UG i, QYA ks 1o

39: #3m248113mm29 IR/ HI—HéMRr{é))O Mz, ﬁHHDHOﬂGIRMrd)IS@pm

CqRYa ANEED 15, CLOTEON ) 5, phe 05
7H‘é82(H:J 2.38-82.68(1hizJ=12.00)H A 2810084 s3.01 (H) J86. 63)H(zd2 H) 3.07 -
15 93570 1131 R0 358085 61 %4, =147.50 1z, 2 1) 5.88 (s, 1 H) 7.41 (dd,
J=8.29, 1.88 Hz, 1 H) 7.68 (d, /=8.29 Hz, 1 H) 8.01 (s, 1 H).
(3’R,9’bS)-7’-Bromo-3’-(carbonyl(HN-GGGGGKKRP(Hyp)G(Cpg)S(D-
Tic)(Cpg)-OH))-2’,3’-dihydrothiazolo[2’,3’-a]isoindol-5’(9 bH)-one 42.

Prepared using the same procedure as described for 32. HR FTMS (m/z):

20  887.8612 (M +2, z=2); cale’d for C7gH114" BrNy; OgS (z = 2): 887.8650;

888.8509 (M + 2, z= 2); calc’d for C7gH11481BI'N2102()S (Z = 2)1 888.8650.
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Reagents and conditions: a) PS-carbodiimide, pentafluoro phenol; b) PEG
reagent 21, Hiinig’s base; ¢) D0, 100 mM LiCl, 50 mM deuterated ascorbic acid
5  basified to pD 3.7 with 1M NaOD in D,O.



- 94 bubbling N2 through the sintered glass for 10 mn.
The THE was filtered and conbined with the first
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same protocol. The conbined filtrates were cooled to O
C. Sodium hydride (0.06 ml, 3 muol), 13C nethyl

5- br ono- 2- (di br onmonet hyl ) benzogse (39) (897.0 5 ng, 2
mml) and PS-DI EA (Argonaut Technol ogi es, 1.2429 g,

Th
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( dtg b?aclkﬁlé a‘?g aflglg‘g G'Y&C}lgt%d%;é glz sécg Zfégbrea?pﬁgg ?gas isE'r]fec!;gtl_q; l.ll’él]-d]ér H,
8 ﬁi 4(13,, at Whith time GC/MS (Method 3) 1|ndlcated the reactlolgl was complete,
aF 7 R R, e SPT BarR ROly§ HY SOFEEKEP( 8 tp)lf?fggé
)&

TI 8, GU93-26801) cade’d3or 0, Hedr, @izl O - oFyy. %bg&hﬂ dol
]é?rﬁcglé’éone 42 Prepared using the sane procedure as

oyghra aite p g fing fifted ghags sacnuaﬁﬂmer(mma WmL

g 8%B§%1g%€@it%§gxg250%£§%§g ?z%rg’é@%.}tq?egﬁ?o(lé%}e§ %Ac 2.4g 3.1
C?@HEDD@&}&HNIQCI @l znh:ydﬂ)us 888 'Bﬁ&ﬁhtGMSZMBécD‘X/&B Wee

Jr#&éoc%@é%g §361%€,), W165h were cogﬁleg with th% %?trate/P% ca%odlmlde
The heterogenous mixture was stirred under N, for 20min, and treated with
pentafluorophenol (456mg , 2.48 mmol) in THF. The reaction mixture was stirred
under N, for 16hr, at which time the reaction was complete by GC/MS (Method
3) (18, 14.26 min; 43, 15.6 min, m/z = 434.1, calc’d for C;5">CFsH; 506" = 434.1,
M - OEt). The mixture was filtered through a medium fritted funnel into a tarred
S0mL RB flask. 10mL of THF was then added to the resin and mixed by gentle
agitation using Ny The filtrates were combined, the solvent was removed and
product dried in vacuo to afford the product. EI MS m/z = 434.1, calc’d for
C5"°CFsH; 506" = 434.1, M - OEY)

Compound 44. To a 50mL RB flask vacuum evacuated and backfilled with N,
was added 20K tetraamino PEG (21, 440 mg, 22 pmol) and 3mL anhydrous
acetonitrile. The mixture was degassed by three cycles of careful evacuation
(attempt to minimize bumping) and backfilling with N,. To the solution was
added Hiinigs base (0.172 mmol, 30 uL) followed by a solution of methyl 2-
(diethoxymethyl)-4-(2-ox0-2-pentafluorophenoxyethoxy)benzoate (43, 0.128
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Y~\ H O 13C 106 4 45 Reagents and conditions: a)

PS- carbodi i m de, pentafluoro phenol; b) PEG reagent
21, Hinig s base; c) D20, 100gm M Li C1, 50 nM
deuterated ascorbic acid 5 basified to pD 3.7 with 1M

m%{?l?in%ydrm 20084449 Pl%?L Eq—%ﬂ%&ol%%e? %glggulaf s?gves

2- (miivesterasly ¢ idnparhy1 00 me) Rersxdd @l pehe afittur: Thisslotiyret/hox
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at 40 °C under N, for 24 hr. The mixture was filtered through a medium fritted
funnel into a 50mL RB flask containing Si-bound piperazine (Silicycle Inc., 171
mg, 0.15 mmol) and Si-bound carbonate (Silicycle Inc., 0.3mmol, 434 mg) and
washed with additional 10mL of acetonitrile. The combined filtrates were stirred
at 40 °C under N3 for 15 hr. The mixture was then filtered through a medium
fritted funnel into a tarred 50mL RB flask, washed with additional 10mL of
acetonitrile. The solvent was removed and product dried in vacuo to afford 44.
BCNMR (D,0, partial structure): & 170.14, 72.00.
Compound 45 was synthesized as described for 28. The reaction was run at pD
3.7 in D,0. Specifically a solution of 100 mM LiCl and 50 mM deuterated
ascorbic acid (obtained by lyophilization from D,0, three cycles) was prepared in
D,0. The pD was adjusted with 1 M NaOD to 3.7. To this solutipn was added
PEG reagent 44 and peptide 26. The reaction was stiorred at rt for 13 h and
worked up as described for 28. Structure by FT-MSMS was as similar to 28, but
shifted by 1amu higher due to the *C.

Example: In vivo antinociceptive activity of polymer-conjugated anti-B1
‘peptides in rat and monkey pain models

A. Rat Neuropathic Pain Model. Male Sprague-Dawley rats (200 g)

are anesthetized with isoflurane inhalant anesthesia and the left lumbar spinal
nerves at the level of L5 and L6 are tightly ligated (4-0 silk suture) distal to the
dorsal root ganglion and prior to entrance into’the sciatic nerve, as first described
by Kim and Chung (An experimental model for peripheral neuropathy produced
by segmental spinal nerve ligation in the rat. Pain 50:355-363, (1992)). The
incisions are closed and the rats are allowed to recover. This procedure results in
mechanical (tactile) allodynia in the left hind paw as assessed by recording the
pressure at which the affected paw (ipsilateral to the site of nerve injury) is
withdrawn from graded stimuli (von Frey filaments ranging from 4.0 to 148.1

mN) applied perpendicularly to the plantar surface of the paw (between the



of washed/dried 10% Pd on carbon (0.12 nmol Pd) and
4nL anhydrous THF. The m xture was degassed by three
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bunpi ng) and backfilling with N2. A solution of Methyl
4- (2- (benzyl oxy) - 2- oxoet hoxy) - 2- (di et hoxynet hyl ) benzo
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9c?escr1bed by Chaplan et al. (1994). Rats should be included in the study only if

they do not exhibit motor dysfunction (e.g., paw dragging or dropping) or broken
skin and their PWT is below 39.2 mN (equivalent to 4.0 g). At least seven days
after CFA injection rats can be treated with test polymer-conjugated peptides
(usually a screening dose of around 60 mg/kg) or control solution (PBS) once by
s.c. injection and PWT may be determined each day thereafter for 7 days.
Average paw withdrawal threshold (PWT) can be converted to percent of
maximum possible effect (%MPE) using the following formula: %MPE = 100 *



inmol) in anhydrous acetonitrile (linL + 1 nL for
rinse). Mol ecular sieves (powdered, 4 A pore, 100 ng)
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with three cycles of evacuation/nitrogen refill. The
reaction was stirred at 40 C under N2 for 24 hr. The
mxture was filtered through_ggnediumfritted 5 funnel
into a 50nmL RB flask containing Si-bound piperazine
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neryg ligation in the rat. Pain 50:355-363, (1992)).

The "incisions are closed and the rats are allowed to
ret:olixﬂamﬁﬁuﬁl@l;tudmedure results in rrechani cal

(tacti I Iﬁ%{d%olﬁ emQrﬁ G e%{ﬁ.\a{\%ﬂ%g/ ct egﬁ

by reco pressure a
(i(3sitlentesrall, 1 987t)h Brisfly eanaést]mirzeémon}cm;a)re mg;ected with

V\/lthdravmfrom rade tlrrull (von,:sé%flla ¢
r a‘i’@@m@@llﬂr @,glkg Ofrgingt ri assiap{ § syfcutaneous mJec’uon )

BT L sl o

ventral area and the increase in thickness of skin folds is monitored for 30—45 min
using a calibrated caliper. The results can be expressed as the difference between
the skin fold thickness before and after the subcutaneous injection. Captopril and
amastatin may beused to reduce degradation of kinins at the carboxyl- and amino-
terminus, respectively.

ANTAGONIST SCHILD ANALYSIS



-98 footpads) through w re-nesh observation cages. A
paw wi t hdrawal threshold (PW) is determ ned by

waeguaendopal | y i ncreasi ng and decreasi ng the stPOTUSR06/002608

10

15

20

25

30

strength and anal yzi ng wit hdrawal data using a D xon
non- paranetric test, as described by Chaplan, S.R,
et al. (Quantitative assessneny of tactile allodynia
in5 the rat paw. J. Neurosci. Mth, 53: 55 63 (1994)).

N Sy R TR 260 (L300 S0 e S

t aetéﬁnﬁ)sd af 240K B6SUIPS inithd1sHdbnde®s I@@é%@hd@:%f dﬁ%}bﬁt&ioné@ﬂ%ﬁaﬁons
gated rats respond to as little_as

PEGaneptde ﬁ@agpmsi §K 6P nnplbmaybe u@ﬁd %SW@OQFWé Sprigpl.
p%%TﬁébNS’iE‘YIMEdG@RS‘Eed in the study only if they do

10 not exh t notor dysfunction (e.g., paw dragging
ofThel tipsiontsp o dhibitiest by RWFZonisaibbe deteoingd atd, 24, 48, 72

(R Bahe! ol ol aa il SR BRODHRGaE lgap
V@hssltﬂ/ceecﬁmrql.ugat ed peptides (usually a screening dose

ow(g#t 1 ng/ kg and about 60 ng/kg, respectively) or
di l uent (PBS) once by s.c. injection and PWI

| Kcttehiae ﬂycﬁk@dhleﬂ@@ LMy alhbmtﬁaéﬂdeda tobBil ﬁgy bé pdayssed Brom
Rat CFA I nfl ammatory E/a ague- Dawl ey

r atamg 0de: Ugy-Adk é11|neeﬁéq8falahegbﬁ§teﬂzf@an ﬁmww EWP%\W@alS

i nbal gy agnesthesia and the left hindpaw is injected
W|th conpl’ete Freund's adjuvant (CFA), 0.15 m. This
pPdeeddEF-S resul ts in mechanical (tactile) allodynia

AR cku%{; p{\yﬁlél{g%&’?sh‘%e@ag}fﬁﬁx‘?&?& er&yofgtﬂe nt%&r?{sdé s ﬁ)h 9

pressure a ected paw i s w
g redcinai stetliesthe prefingatidir élgclmestsa]fﬂtﬁt skin fohds in gu‘tftraotcddfrdi)n the

S Gt B bHE A UBLTHEa DR B BARSy e BgRs ey be
Wb 8BRS n%k%ﬁ’éab}éﬁ& G%h 4%&)3%0%5 ?‘% éAsﬁplg @Bﬁ'@meﬁe %aP&yare

sequentla y i'ncreasrng an ng t st mu
stcompeytetl barieroawegl analysiy ofiveihahcaiellovaat by wipiaired, an®iatlon

n apanetri as 25 descr d b apl an et .al .
(SO R OV bl BB S HDRS T PhelhRy Bl
:jla@vuﬁiﬂnnot 3xh| bi t rmtorbdysfunct ik_on (edg , paw _
r aggi or, dro or broken s an eir i
bel g\?v S?W’@E%Eﬁ’&)ﬁlgé‘?ﬁ‘ RkgYHst w‘ﬂfrqa ‘i.’m§é’\‘} evel
d@(e?r seﬂ%ﬂﬁ@ft tFAsl Péc@ﬁ()f Qéblﬁs"{“i@a&@tfénpaefoh F@(ﬁa sdf. eenl ng

test po yrre conJ ugat ed pepti des usua

d @eenRbatBieBY Rép S 8TRY the B, @éccp R hg@hstSBK %dt@@n&t%ﬁfected
once by 30 s.c. injection and PM may be determn ned

edbfanddy: RaePbafmecolfinnticStadies.  Aver age paw
\(I)Vlf thdr %ioug Bépedscfég gldco(ng’b\tgged%%gti@gs (?r%ﬁ’ ;c{ute&ﬁjs &18&81%5 G&Mosed

as a bolus to male Sprague-Dawley rats via an intravenous (iv) or subcutaneous
(sc) route. Blood samples are collected at various time points (e.g., 0, 15, 30 min,
and/or 1,2, 4,6, 8,10, 12, 18, 24, 30, 36, 42, 48, 60, 72, 84, 96, 120, 240, and/or
320 hours after the injection) into heparized tubes. Plasma is removed from
pelleted cells upon centrifugation and either frozen or immediately processed.

The compound of interest in the plasma is quantitated by an analyte-specific LC-
MS/MS or an ELISA method. Various standard pharmacokinetic parameters such

as clearance (CL), apparent clearance (CL/F), volume of distribution (Vss), mean



maxi mum possi bl e effect (%UWPE) using the follow ng
formul a: %vPE = 100 WO 2006/ 079099 PCT/ US2006/ 002608

w0 296/(P0M of treated rats - PW of control PCT/US2006/002608
rats)/ (15-PWr of control rats). Thus, the cutoff
value of 15 g (148.1 nmN) is equivalent to 100% of the
MPE and the control response jig -equi valent to 0% MPE
Preferred pol ymer-conjugated peptides of the present

in Lon.ar expected.to pro an . .

ant iR PVRTr e s RS MR AP g BIF Lt (1)
SCHRG Bk RElcHRER Wi nAb@Mpatini¥l{ak thegftd. about 60 ny/ kg,
respectively. B. Green Mnkey LPS Inflammation Mdel.

The effectiveness of polynmer conjugated peptides as
inhibitors of Bl activity nmay be evaluated in Mle
green nonkeys (Cercopithaecus aethiops St Kitts)
chal l enged locally with B 1 10 agoni sts essentially as
descri bed by deBlois and Horlick (British Journal of
Phar macol ogy. 132:327-335 (2002)), which is hereby

i ncorporated by reference in its entirety). In order
to determ ne whet her PEG conj ugated peptide

ant agoni sts of the present invention inhibit B 1

i nduced oedema the studies described bel ow may be 15
conducted on nal e green nonkeys (Cercopithaecus
aethiops St Kitts; Caribbean Primtes Ltd.

experinmental faun (St Kitts, West Indies)). . Animals
wei ghing 6.00.5 kg (n=67) are anaesthetized (50
ngket am ne kg 1) and pretreated with a single

i ntravenous injection of LPS (90 gg kg 1) or saline (1
m) via the saphenous vein. 20 1. Inflammtion
studi es Kinin-induced oedema may be eval uated by the
ventral skin fold assay (Sciberras et al., 1987).
Briefly, anaesthetized nonkeys are injected with
captopril (1 mg kg 1 30 mn before assay). A single
subcut aneous injection of dKD, BK or the vehicle (2
nmMv amastatin in 100 | Ringer's lactate) is given in
the 25 ventral area and the increase in thickness of
skin folds is nonitored for 30-45 mn wusing a
calibrated caliper. The results can be expressed as
the difference between the skin fold thickness before
and after the subcutaneous injection. Captopril and

ai nastatin may beused to reduce degradation of Kkinins
at the carboxyl- and am no- term nus, respectively.



3 0 ANTAGONI ST SCHI LD ANALYSI S WD 2006/ 079099
PCT/ US2006/ 002608 100 The dose-response rel ationship
WO 0060%D9¢ 1- 100 Mol ) -i nduced oederma can be deCPURINEWM2608
at 24 h post-LPS in the absence or presence of
di fferent concentrations of PEG peptide antagonist.
BK (30 mol) may be used as a ppsitive control.
ANTAGONST TI ME COURSE 5 The time course of inhibition
by ant agoni st can be deterq}‘ﬂeﬂvI t 4, 24, 48, 72
and/or 96 h after single boltus a ninistration BK (30
nnol) nay be used as a positive control. DRUGS
drochl oride, LPS, amastatin and captopri

Tt C&?é’igésed from 10 Sigma (MO, U.S.A ). All
pepti de,*A @aiponad ahtiap aectiueiie: Phoeni x Phar maceuti cal s
(CA U S A). STATISTICS Values can be presented as
nmean standard erfor of the nean1(s e\ nean). In
edena studi es, esRof the skin

t e pr i'C
folds is subtra , f t yal ues faf ter
subcut aneous ch II ng f Riing ahd EC50
cal cul ations may be ob npd us dg the|Delta G aph
4.0 software fori Appl e /Co Data re conpared
by two-way anal SIS o$3 Ilome by unpaired,
one tail Studeni's t-test S ﬁmer oni correction.

p<0.05 is consideed statistically simgnificant. 20
5LPS adninistration to green nonkeys shoul d increase

froma null level their sensitivity to a, Bl receptor
agoni st in an ede f natio ratively,
responses to the B agonist BK sh uld not be

okinetic St
queptides (in

i es
an aqueous

affected. Exanpl
Vari ous peptides
medi um) are dosed| 2 a boIGs to male
Sprague-Damiey‘rat? ?.‘>§}boﬁavenous (iv)
subcut aneous (sc)\'Fogte gxﬁanples ar
at various time po\nt's—®. R a5, 30 mA.
1, 2, 4, 6, 8, 10, :
84, 96, 120, 240, and/or 320 hours after the

or
col |l ected
and/ or

i njection) into heparized tubes. Plasma is renoved
from pellete ceIIs pon centrifugation and either
frozen or | at cessed
L1 R3
(CHalm A
g R1 (R°)o

or




30 The conpound of interest in the plasm is

guantitated by an anal yte-specific LG MS/ MS or an
wakdogd79vee hod. Vari ous standard phannacoki net i BCT/US2006/002608

paranmeters such as clearance (CL), apparent clearance

(CL/F), volunme of distribution (Vss), nmean WO

2006/ 079099 PCT/ US2006/ 002608 193101 resi dence tine

(MRT), area under the curve (AUC), and term nal

hal f - 1. L I ul ate
e v
PCT/ US28064 602GGH, parfi APy-Citidabdd, oMK’tﬁhtuteﬁed:I-aBﬁfﬁd,ﬂl -%1 6latom
A conpound. havj gthe tructure m
N GRG0 20 Rt iomsselerioggrone e RoTER. with fic
N feEHing Blidhetdths BBﬁg @aBonO O R2Z mMNE2 L1 R3 N G
5 E'isN, O, or C;

E*is N or C;

G is a single bond, a double bond, C, N, O, B, S, Si, P, Se, or Te;

Jo Jp

HP

I
!
Y are each a single bond and one of ‘oc and 1

and 1 may

| |

Sand:y

|
additionally be a double bond; and when G is C or N one of | may

|
10  additionally be a double bond; and when G is a single bond or a double bond, :lon,

i

, !

and ,‘y are all absent;

L' is a divalent Cialkyl or C;gheteroalkyl, both of which are substituted
by 0, 1, 2, or 3 substituents selected from F, Cl, Br, I, OR?, NR*R® and oxo;

m is independently in each instance, 0 or 1;

15 n is greater than or equal to 1;

0is0,1,2,3,40r5;

R'isH, Cialkyl, phenyl or benzyl, any of which is substituted by 0, 1, 2,
or 3 groups selected from halo, cyano, nitro, oxo, -C(=O)Rb, -C(=O)ORb,
-C(=0)NR'R?, -C(=NR})NR'R?, -OR?, -OC(=0)R", -OC(=0)NR*R?,

20  -OC(=0)N(RYS(=0)R’, -OCs.6alkyINRR?, -0C;y.4alkylOR?, -SR?, -S(=0)R”,
-S(=0),R", -S(=0),NR*R", -S(=0),N(R*)C(=O)R?, -S(=0),N(R*)C(=0)OR",
-S3(=0),NR*)C(=0)NRR?, -NR"R?, -N(R*)C(=0)R®, -N(R*)C(=0)OR®,
-N(RH)C(=0)NRR?, -N(R*)C(=NR*)NRR?, -N(R")S(=0),R?,
-N(R")S(=0),NRR’, -NRC,.6alkyINR*R? and -NR*C;salkylOR?, and

25  additionally substituted by 0, 1, 2, 3, 4, 5 or 6 atoms selected from F, Br, Cl and I;
R? is a vehicle and R® a bioactive compound; or R? is a vehicle and R? a

bioactive compound,

R is independently, at each instance, H or R”;



(CH2)m, %Y A x\ -SR (Rf)on or O~0 R2 E2

RMLL (CH2)m\-.S Rl (Rc)o n WO 2006/ 079099
wERabNBDeO6/ 002608 -103 or a pharmaceuti cal | yPCT/US2006/002608

acceptable salt or hydrate thereof, wherein: Ais a

saturated, partially-saturated, or unsaturated 2-, 3-,

4-, 5- or 6-atom bridge contgpping 0, 1, 2, or 3

heteroatorrs selected fromO, N, and S, with the

r emai n| a carb 4 Or

o e ROstpipURadholE ASLARaRE Bifin. betan ob chobate

Ci pINnyD bey&yl fnd Si sallBl b&ag s@lﬁstfki)i&e% b}Ab,gl ;9 or %El&)lsﬁfdénisb@%cted
' nd i e gl e bond and one o and

o @are 150k otaltelloba o qohh DeboNie: Al @nd

I S r‘%ﬂjz\gyl()'ygle48l l.ian@nd i | may i 10 additionally be a
doubl e bond g when Gis a single bond or a double

5 bond, iRais 1n<ée@ebdenﬂy, injeaginigistanee, aglectedbEemthald, Crisglks,
R A O U E ot .
selected fromF, d, Br, I, CRa NRaRa and oxo; mis
or ks rSe H@f’rﬁ FngPheptiap st o
R is H Cl_6al kyl/, phenyl or benzyl any of which is

substituted by O, 1, , 3 ed from
hal o, cyano, nitfo, o >é> Rb -C(30 OR',

RZ__

10 or

3. A compound according to Claim 1 having the general structure:

>\- \\S/XX a
(CHa >T‘Z

R2 >
o
¢ & <R°>o

n

15 or



-C(=O) NRaRa, - C(=NRa)NRaRa, -OR , -OC(=0)Rb,
-0C(=0) NRaRa, 20 - OC(=0) N( Ra) S(=0) 2Rb,

w0 aa/0&mbkyl NRaRa, - (OC2 6al kyl ORa, -SR , - S(=Qr®bpsS2006/002608

5

10

15

20

-S(=0)2R ', -S(=0 2NRaRa, 7S(=0) 2N(Ra) C(=0) Rb,

-S(=0) 2N(Ra) C(=0) ORb, - S(=0) 2N(Ra) C(=0) NRaRa, - NRaRa,
-N(Ra) C(=0O) Rb, -N(Ra) (=0 ORh,105=-N(Ra) C(=0) NRaRa,
-N(Ra) C(=NRa) NRaRa, -N(Ra) S(=0)2R ',

- N( Ra) S(=0) 2NRa - NRaC2_6al kyl NRaRa and
- NRaC2- 6al kyl ORa and 25 additionally substit\yted by

0, 1, 2, 3, 4, tons sel ected fromF,
ang | gal
\J bi oa | ve conpound,

and | ; R2 i s,5a

or R3 is a vehijcl

i ndependent |y, |nstaace Rb; WO

2006/ 079099 P 06/\002 -104\R bis

i ndependent |y, st enyl, benzy| or
Cl_6al kyl, the \pheayls wnM@Q@w kyl bleing
substituted by 0O\ 1, 2, or 3 substituents selggted

from hal o, Cl_4alkyl, Cl1_3hal oal kyl, -OCl1_4alkyl, OH,
-NH2, -NHCl. 4al kyl, and -N(C 1. 4al kyI )C 1. 4al kyI and
5 Ris independently, in each instance, selected from

h a41 OA doinpbahdk yd:cordﬁé t30RI0 3] ¥itbrein Osla dabiaidd, p@ﬁlally-
NHCI . 4al k angi N(SCL4aI kyl %CI 4al kyl
co?ﬁS‘H&‘i‘?é %{&E}é?%ﬁ%@% o> T nPL O AL Ay g%@n&éwegéﬂ o'’

t
?Rl)iééilﬁ%ii;ng sagrea(flﬁz%"o% @bﬁbm{\d S C%vﬁ}gﬂ%)r%aﬁm% brig_g‘g 2tdRds being
carbon

5. A compound according to Claim 3, wherein A is a saturated, partially-

saturated, or unsaturated 2-, 3-, 4-, 5- or 6-carbon-atom bridge.

6. A compound according to Claim 3, wherein:
A is a an unsaturated 4-carbon-atom bridge;
E®is C; and
G is a double bond.

7. A compound according to Claim 1, wherein G is a single bond or a double

o 1|8 1[s

bond and | and | are all absent.

8. A compound according to Claim 1, wherein Gis C, N, O, B, S, Si, P, Se, or
Te.

llB v

9. A compound according to Claim 1, wherein | and 11" are each a

single bond.

10. A compound according to Claim 1, wherein:



SR(R , n 3. A conpound according to Claim1 having
the general structure: OOR2LI R3 M\ ;GA SR

W@ Ropo79999 15 or WO 2006/ 079099 PCT/ US2006/ 0026P81/US2008)802608
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OOR2E2L1IR3 MNGcCH\- ~¢c SRL~R)on 4. A
conmpound according to Claim3, wherein Ais a

sat ur at ed partially- saturate or unsaturated 2-,
3-, 4-, 5- or 6-atombridge containing 1, 2, or 3 5
het er o 0|<g glelecgtedfromo N, and S, with the .
remai ni Pt g@ tons being carbon. 5. A conpound
accordingto h erein Ais asaturated

parti al ka’dd WI 2-, 3-, 4-, 5- or
6- car boolrl#gtfim “bri ’ﬂ nd %qﬁhcoﬂ%ggnd according to

C aim 3, wherein: A is a an unsaturated 4-carbon-atom

br| dge: E2 is C bI ,bond A, :
96 rommmgarorg o Gty f s R R FoA e gnd R gibipactive
bm@mp@ﬁn@ doubl e bond and | I a, | I R i | 6 and i |

Y are all absent.

12. A compound according to Claim 1, wherein R? is a vehicle and R* a bioactive

compound.

13. The compound according to Claim 1, wherein R? selected from poly(alkylene
oxide), poly(vinyl pyrrolidone), poly(vinyl alcohol), polyoxazoline,
poly(acryloylmorpholine-), poly(oxyethylated polyol), poly(ethylene glycol),
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-
1,3-dioxolane, poly-1,3,6-trioxane, an amino acid homopolymer, polypropylene
oxide, a copolymer of ethylene glycol/propylene glycol, an ethylene/maleic
anhydride copolymer, an amino acid copolymer, a copolymer of PEG and an
amino acid, a polypropylene oxide/ethylene oxide copolymer, and a polyethylene

glyco/thiomalic acid copolymer; or any combination thereof.

14. The compound according to Claim 1, wherein R’ is PEG.

15. The compound according to Claim 1, wherein R” is a B1 peptide antagonist.
16. The compound according to Claim 1, wherein R*is a Bl peptide antagonist is
a peptide selected from SEQ ID NOS:5-26 and 42-62 wherein said peptide was
modified to have a N-terminal cysteine residue.

17. A method for preparing a compound according to Claim 1, comprising the

step of reacting:
A) Rz-(C(=O))mCH(NHZ)CHZ(CHg)mSH with



8. A conpound according to Claiml, wherein Gis C, N

0O, BB S Si, P, Se, or 20 Te. 9. A conpound accordi ng
WO 000clozgope 1, wherein i | a, i | a, i 6 and i 1FCHIUS2006/002608

each a single bond. 10. A conpound according to C aim

1, wherein: WO 2006/ 079099 PCT/ US2006/ 002608 -106- G

is Cor N and is 3 ~b it oney@f_i , i , i andi is a

doubl e bond. 11. A conpound according to Caim1l,

wherein R2 is a vehicle and R3 a bioactive 5

conpound. 12. A conpound acqdrdi Llaim1l, wherein

R3 is a vehicle and R2 bi pactive\ conpound. 10 13.

The conpound accor/di ng t giom 1, erein R3 sel ected

from pol y(al kyl en oxi dé), R& y(vihyl pyrrolidone),

pol y(vi nyl al cohol{) R%oPyoxazM i ne,

pol y(acryl oyhnor phol i ne-) j> By (oxyet hyl at ed pol yol ),

poly(ethyl ene glyc®l), carb et/hyl cel | ul ose,

dextran, polyvinyl \al cdhbl , pdh/ 1 /1yl pyrrolidone,

pol y- 1, 3-di oxol ane," poly-1,3,6-trioxangr an amn no

acid_h Lyi Y, ne.l15 oxi de, a copol yner
o LR O BB SRS b, “an
et hyl enehnal ei ¢ anhydri de qopalyner p&n amno acid
copol ynmer, a copol yner PEG and an amino acid, a
pol ypropyl ene oxi de/ et h%?}ezg)xi de copol yner, and a
pol yet hyl ene glyco/thio i &aci d copol yner; or any
combi nati on t her eof R%20014. :{ﬁe compound according to
Caim1, wherein R3 is PENYB. The conpound according
to daiml, wherein RR ig a epti de ant agoni st.
16. The conpound accorthg to d%édm 1, wherein R2 is a
131 peptide antagonist is 25 a peptide selected from
SEvherpinNasa sarbgny iy appotgstedierioniheseld pepti de was

5 hodified to have a N-term nal cysteine residue. 17. A
met hod for preparing a conmpound according to Claim1,
cohp rASlilﬂﬁ}gO(f foe prepeene o fompetadiageerdipg taClaim 1, comprising the
R2- =0) )i CH(NH2) CH2(CH2),,, SH wi th WD 2006/ 079099
SSRGS S0

A) R*(C(=0))nCHNH,)CH,(CH,)mSH with

0
>_‘E2 L R3
\\\6
R-0 G
/{y A
TN X

R (R /n

; OF

10 B) RE[(C(=0))mCH(NH,)CH,(CH,),SH], with

o)
%Ezsf\gu R®
W\
R2—0 \G
J—= Y\)§A
/
R! (R%o

wherein J is a carbonyl or a protected version thereof.



-107- L1 RBOE1 \oc Ra_O.~ Rl (Rc)o n or B)
R2-[(C(=0) ), nCH(NH2) CH2(CH2) I . SH]I, with L1 R3 OE 1

WER00RDI{ Rc) o wherein J is a carbonyl or a pprOr/E81066002608

10
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20

25

version thereof. 5 18. A nethod for preparing a
conpound according to Claim1, conprising the step of
reacting: A R2-(C(:O))rrCI—|(N1—I19_é8C:_I—|2(CI—|2)rSHWith O Ez
L1 RB Re&-OGYy A RL (Ronor 10 B) R-[(C(=0),"

CH(NHR) CH2(.CH2) , BSH| f. . wi th O Ez L1 R3 -OGA Rl

( F@) Z‘? ?%H@.(d&Cfngrén%Eg Grlatmy o HipFre t is Sﬁlresi@@ Bk on

t igoegd,CH,0), CIN(R*CH2CH,N(R?)), CIN(RYCH,CH,0), C(N(RYCH,CH,S),
C(OCH,CH,CH,0), C(N(R®)CH,CH,CH,N(R?), C(N(R*)CH,CH,CH,0),
C(N(R*)CH,CH,CH,8), C(OR®),, C(SR®), and C(NR®RY),.

20. A method according to Claim 17, wherein the reaction is perfomed at a pH

between 2 and 7.

21. A method according to Claim 17, wherein the reaction is perfomed at a pH

between 3 and 5.

22. A method according to Claim 18, wherein J is selected from C(=0),
C(OCH,CH;0), C(N(R*)CH,CH,N(R®), C(N(R*)CH,CH,0), C(N(RY)CH,CH,S),
C(OCH,CH,CH,0), CIN(RHCH,CH,CH,N(R®), C(N(R*)CH,CH,CH,0),
C(N(R*)CH,CH,CH;,S), C(ORP);, C(SR®), and C(NR*R),.

23. A method according to Claim 18, wherein the reaction is perfomed at a pH

between 2 and 7.

24. A method according to Claim 18, wherein the reaction is perfomed at a pH

between 3 and 5.

25. A compound having the structure:

or



WD 2006/ 079099 PCT/ US2006/ 002608 -108 19. A nethod
according to Caim1l7, wherein J is selected from

W@606)7909C( OCH2CH20), C( N( Ra) CH2CH2N( Ra) ), PCT/US2006/002608

10

15

20

C(N(Ra) CH2CH20), C(N(Ra) CH2CH2S), C(OCH2CH2CH20),
C(N(Ra) CH2CH2CH2N( Ra) ), C( N( Ra) CH2CH2CH20) ,

C(N(Ra) CH2CH2CH2S) , C(ORb) 2,. 1@oSRb) 2 and C(NRaRb) 2. 5
20. A nmethod according to Claim17, wherein the
reaction is perfomed at a pH between 2 and 7. 21. A

nmet hod according to~Claim 17, wherein Yhe reaction is
perfomed at a pH 10\betwe nd 45. ﬁgmet hod
according to Cfai m 1§, % sel gct'ed from
(=0, OCH2(H2£) ~ C( N(¥ga) CH2CH2N( Ra)

(N Ra) crecrzd], N o N Ra) giROrRs) 5 O( OCjRCH2CH2O)
C( N( Ra) CH2CH2 N(Ra)J CH2 O, 15

C(N( Ra) CH2CH2 S),
23. A nethod accordi'ng to d ai m 18,
r%ﬁgi,qn is perfomed at a pH between 2 and 7. 20 24.
A HBd according to Caim 18, wherein the reaction

i s perfor@dsadiraed Qarti gt saresed candsdhural¥d.2-/8-conpoointlatom
havi ng the structure: L' R3

n DrGe spmi gD B7a IS IR IoRrbBIBOR N, B S
R%em&iﬁﬁigjbridgg af3ms being carbon;
E'isN, O, or C;
E*isNor C,
G is a single bond, a double bond, C, N, O, B, S, Si, P, Se, or Te;
THERIT
1o s 1l

| | 1
1

and 1

v ) 1o |,B
are each a single bond and one of 1| ~ and 1I" may

! !
|

S

and ||y

|
additionally be a double bond; and when G is C or N one of may

|
additionally be a double bond; and when G is a single bond or a double bond, ;loc,
5 )
|
and

J is a carbonyl or a protected version thereof;

Y

l 1
:IB, : are all absent;

L' is a divalent Cj.12alkyl or Cj.pzheteroalkyl, both of which are substituted
by 0, 1, 2, or 3 substituents selected from F, Cl, Br, I, OR?, NR*R? and oxo;

m is independently in each instance, O or 1;

nis1,2,3,4,5,6,7,8,9o0r10;

0is0,1,2,3,40r5;

R!is H, Cy.¢alkyl, phenyl or benzyl, any of which is substituted by 0, 1, 2,
or 3 groups selected from halo, cyano, nitro, oxo, -C(=O)R®, -C(=0)OR",
-C(=0)NR’R?, -C(=NR*NR'R?, -OR?, -OC(=O)R°, -OC(=0)NR'R",
-OC(=0)N(RY)S(=0);R’, -0C;.6alkyINR'R?, -OC3.¢alkylOR’, -SR?, -S(=O)R",
-S(=0),R®, -S(=0);NRR?, -S(=0),N(R*)C(=O)R", -S(=0);N(R*)C(=0)OR”,
-S(=0),N(RY)C(=0)NR'R?, -NR'R?, -N(R*)C(=O)R®, -N(R*)C(=0)OR”,



J A RL(R, n wherein: Ais a saturated,
partially-saturated, or unsaturated 2-, 3-, 4-, 5- or
WG2@bomoodbri dge containing 0, 1, 2, or 3 heterPel/OAB06/002608
selected fromO, N, and S, with the 5 remai ning bridge
atons being carbon; El1 is N, O, or C E2is Nor C G
is a single bond, a double bandy.C, N, 0, B, S, Si, P,
, or Te; llal(3ilbilylla'l~my , , and are

Se

eag L. arpOr _ an@an a1 4 10

addi R?%C%(a%RbIg?gq 9‘33?)‘1 gigg\ﬁ% Ra ’a'm%\/\)ﬁéﬁo is Cor N

8né\1 (N)Sé=®)&le€Ra -NRC,-3alkylly R *Ret ana|dN RE)CQ%&&M@RQ gmabl

oubl. e nd;, an en G, single bo or .a doubl e
oot ) S SRR Bl 8, 455N uae selrersh gt B, Ehand
a car boRYls afiodctive @bRGbQM MtrwhRik;t hereof; L' is a
divalent,C. _12al kyl or Cl.12heteroal kyl, both of which

5 are sub8t Stlt@andensypif each ipstance, BrorRSubst i t uent s
sel ect egb {srigie &l B, ; ; [
s'iRdepEnd yhﬁ_eaoﬂ mst%’e, Bf‘}%@ﬁ%eﬂ?ﬂiog )6%_’68.133”1, '@1’6

i ndependent|y i n each instance,
4, Plenyl berzyl gndyer-gadicyl bisiog subistipyted Up P51, 2Ror B subidfituents selected

Clgpal | i
SuRaRHEN, CRIEAVE: M AL G A DI ONER IC et o
haiN(C1.gallayldC 1 aalktyt;0, oxo, -C(=0)Rb, -C(=O OR
-C(=0) NRaRa, ; - & =NRa) NRaRa, - OR a,, -OC(=0)Rb,
10 g(:( :)O)Nﬁ?és J%G&P%déeﬁi)ome@ efaags) E%C,t%%@@)_@%wgwmm,
- AC;haRlaliyl, OBE) 4alBR, OH, ~ISHZONRG  4atk$f afd 2RO, 4alkyl)C)alkyl;
-S(=0) 2NRaRa, - S(=0) 2N( Ra) C(=0) Rb,
- St0) 2N(Ra) C(=0) ORb, - S(=0) 2N( Ra) C(=0O) NRaRa, - NRaRa,

- N(Ra T = L1099
LU GO P

15 26. A compound according to Claim 25 having the general structure:
1 3
o) /L R
_ E1
>' \\a
Ra—0 .G

J%B

/
R (R% /n

27. A compound according to Claim 25 having the general structure:

0]
EZ L1 RS
W
R2—0 ,G
J— A
/ \_)<
R (R%% /h

20
28. A compound according to Claim 27, wherein A is a saturated, partially-

saturated, or unsaturated 2-, 3-, 4-, 5- or 6-atom bridge containing 1, 2, or 3



- N(Ra) C(=O) NRaRa, - N(Ra) C(=NRa) NRaRa, - N( Ra) S(=0) 2Rb,
- N(Ra) S(=0) 2NRaRa, - NRaC2. 6al ky1NR Ra and

wo biRaC208al kyl ORa, and additionally substitutedr/bg2006/002608

10

15

20

25

30

1, 2, 3, 4, 5 or 6 atons selected fromF, Br, O and
1, R3 is a bioactive conmpound or a vehicle; 5 Rais
i ndependently, at each instangg,. Hor Rb; Rbis
independently, at each instance, phenyl, benzyl or

6al k h nd Cl.6 .
S BRIy, o7 BRSSO i
f emwohal o, Cl1 _4al kyl, Cl1_3hal oal kyl, -OC1_4al kyI , OH,
-NH2, - NHC1. 4al kyl , and - N(Cl 4al kyl )Cl _4al kyl; 10 Rc
is independently, in each instance, selected from
hakyo, Kiheretrfls 4 adthated, 1a1
@|9 A&;f&%ﬁ- 4 Irxhﬁboordl%ﬁég@;ﬁiﬁ%@7 Wge proin kg #diiled gﬂt ~
|§a1@(wt@, om@satvaratsd RiA3-0t-> X ar$-aaebanigom risleey =0) | 15
26. A conpound according to Caim25 having the
general structure: L' R3 OEl Ra-OJ\ Rl (Rc)o n
230. A campanddcacdiogdo ffgaim70wablr¢ir25 havi ng t he

general, structure: RL (Re)o n 20
28. A CORFES %\t&a&?@ ﬁ@rbfn& gsléplr??gf? wherein Ais a
saturatédscpa{dl ally- saturated, or unsaturated 2-,
3-, atqom bridge containing 1, 2, or 3 WO
2006/ oféegﬂgd@é%tl%éooel 002608 - 111 heteroatons
selected from0O, N, and S, with the renaining bridge

atons being carbon
31. A compound according to Claim 25, wherein G is a single bond or a double

| 1
bond and :’OL, : B,:

nY

8and|

are all absent,

32. A compound according to Claim 25, wherein Gis C, N, O, B, S, 5i, P, Se, or
Te.

i

)
’B are each a

33. A compound according to Claim 25, wherein || and 1

single bond.

34. A compound according to Claim 25, wherein:

GisCorN; and

I |
o

o |

1

B

5 |

Y is a double bond.

8
and |

one of |
35. A compound according to Claim 25, wherein R? a bioactive compound.
36. A compound according to Claim 25, wherein R? is a vehicle.
37. The compound according to Claim 25, wherein R? selected from

poly(alkylene oxide), poly(vinyl pyrrolidone), poly(vinyl alcohol), polyoxazoline,
poly(acryloylmorpholine-), poly(oxyethylated polyol), poly(ethylene glycol),



29. A conpound according to Caim?27, wherein Ais a
saturated, partially- 5 saturated, or unsaturated 2-,

W@200647909%5- or 6-carbon-atom bridge. 30. A conmpoOLm&2006/002608

10

15

20

25

according to Claim27, wherein: A is a an unsaturated
4-carbon-atombridge; E2 is C and 10 Gis a double

bond. 31. A conpound according,to daim25, wherein G
is a single bond or a double jal P, 1 ilY bond and 1

b 1
a&@é?@ﬂﬂﬁﬂﬁedb n‘?%ag RLPai Wbl el ngpﬂ‘éoqlds@ne goly-
o Py 3Sﬁoxélﬁne E@ly 1,3,8-tHoxakel anYardfio a&dqméﬁﬂiné%%‘cﬂy’ﬁbﬁﬂene

wherein i 1 i and are each si ngl
b@mle @@pslwm%oié ethglsnn 81Y&@EWPHV1ﬁ§ﬁ glyedd) an ?lelsne/malelc

\A’Qﬁ{y%ﬁ'ﬂe CO@I}'YECI‘C&I? mblio E?Emjc érsa b(%p?blylﬁerj o\f'PE(prﬁi &f

s adou conpound
aammodaqr@ atmlyﬁr(a:ymr@@xldﬁh@hxdﬁmﬁ mdaccmobamr; argl a polyethylene

WRORE gt ¢ g ndn P O 4 e SRERAEITEREE cccor i ng 1o
d aldm 25, V\,he{/el n R3 sel epggd fromOI p(é){/iy(al kg: ggﬁm )
ooy SkasRpdnd olgafbiy Ui o bineBRp ot TS, |

pol y(oxyet hyl ated pol yol ), pol y(et hyI ene glycol), WO
2006/ 079099 PCT/ US2006/ 002608 -
c3Phdxpaidps wrd%mawa geompayng @fr?ord@%g inFlain 281 ognBising the

DQ eé\bf%c%p%/ by gOngn PO! y- 1, 3-di oxol ane,

ane an am no aci d honopol yner,

poI ypropyl n | de, a cop@ ymer of ethyl ene

gl ycol / pro e g{ ycol, an™gthyle I ei ¢, anhydride
copol ymsr Opo aci d cop ?8 yr}'(er of PEG
and an o Re—( \\G

J\ —Y A
R1/ (R%, or R1/ M(RC>0 ; wherein:

L? s independently, in each instance C.galkyl or Cjgheteroalkyl both of
which are substituted by 0, 1, 2, 3 or 4 substituents selected from F, Cl, Br, I, OR’,
NR*R? and oxo;

X is a nucleophile and Y is an electrophile; or X is an electrophile and Y is

a nucleophile.

40. A method accordingly Claim 39, wherein:

the nucleophile is selected from SH, NH, and OH; and

the electrophile is selected from CHjhalogen, CHZSOZORb‘
C(=0)O(succinimide), C(=0)O(perfluoroalkyl), C(=0)O(CH,CN) and
C(=0)O(C¢Fs).

41. A method of treating pain and/or inflammation comprising the administration
to a patient in need thereof of a therapeutically-effective amount of a compound

according to Claim 1.



5 am no acid, a polypropyl ene oxi de/ethyl ene oxide

copol yner, and a pol yethylene glyco/thiomalic acid
w@oweloyswey ; or any conbi nation thereof. 38. ThBCT/US2006/002608

conmpound according to Caim?25, wherein R3is PEG 10

39. A nethod for preparing a conpound according to

Claim 25, conprising the stA;p3 reacting (Y-O,R3

with O" O L X /Ela -E6 L RaOGRaOGRl(Rc)o

or RL (Rc)o ;. wherein; L2 is independent

43 t2a BeETELCWisPISPINOFition CompTisng QWWPOB'&F{ %CC ?dTll%Jr?u @ﬁlm 1
Qfildens ubst i t uent s

gﬁe’]g eﬁﬁggﬁééregﬁn@ﬂy%(:é%tab% ca%jle&) g 15 NRaRa and oxo; X

is a nucleophile and Y is an electrophlle or Xis an

e ro

41030 Clthc? ﬁa}ufac&%%f nge’%hc eeﬂf;&dnﬁﬁgsli'ﬁ% Feor 18081112‘ ggﬁr@ig It%

selaggetied from SH, NH2 and OH;, and the el ectrophile is

sel ected from CH2hal ogen, CH2SO2ORb

C(=0 (sucei nimde), C(=0O Qperfluoroal kyl),

C(=0 Q(CH2CN) and C(=0O Q(C6F5). 25 41. A nethod of

treating pain and/or inflanmation conprising the

adm nistration to a patient in need thereof of a

t herapeutical ly-effective anount of a conpound

according to Caim1. WO 2006/ 079099 PCT/ US2006/ 002608

-113 42. A phannaceutical conposition conprising a

conpound according to Claim1l and a phannaceutically

acceptable carrier or dilluent. 43. The manufacture of

a nedi canent conprising a conpound according to 5

Claiml.



