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WD 2004/ 047871 PCT/ US2003/ 037996 NATRI URETI C
COVPOUNDS, CONJUGATES, AND USES THERECF 1.
w@e@sm4mRef erence to Rel ated Applications [01] HeEN/8S2003/037996
application is based on and clains priority to U S
Provi sional Application Serial Nunber 60/429, 151,
filed Novenber 26 2002 the entire contents of which

Iié%mt' Support ﬁ&%/ é@mg ec%2 ﬁ@g "tr QREOF

made wi th governnent support under a research pr oj ect

1. SUCRRSReRrdite t(N{uaﬁfi E)ll#dtloﬁ%A'B HL074529-01. The United
St ates governnment has Certain rights in this

[01]1 NVieNfppldationdis thsle@ lofl aff cihibe ph& » U@nPl{olelmairﬁSplfB&%ﬁ %Qltral Number
r e uretic conp
AT Sh b LS o b

uses of these in the treatnment of congestive heart
2. (i SatementofGayermient Supporel ated to this 10 condition

For exa t he conpositions of the present invention
(02} B sytdee: %ﬂ’&?lﬁﬁ%@%r%@l BOVEITEReRY SYRPOR AT @rresedreh projeqtisupported by
NIH Gt 42 1Ra8I HUQr 454981, MBYURRG Siaefholdinrient 135 Egrﬁnﬂtnh}gpm%ﬂ hRkkE.

for oral, nasal i ntravenous, or subcutaneous
dgr@ q% The invention al so provides nethods of
prepar’ h& RO i uretic conpound conjugates
[03] c Oﬁﬁgi‘éﬁ@zﬁm@ﬁ& lfelgtrewl thls?fegi 02 gar%]r?url]étig ::C(gnll r(])g Gconjg%artﬁﬁ aﬂ}ﬂ\qﬁ&gant natriuretic
compgyndgyeapd gies e&@wplne the tﬁh@mmﬁtof rqnz@mwedle@bdrpﬁwmnd conljtiogrartietsd to this

condﬁr@rﬂp FérSékarfplé) ahd J:drlfp@sﬁtio‘ﬁi Bt 'pQ?entlﬁrvénﬂ&J Hglllﬁwa %Hanhlf E"foéﬁcally active
one nodi

natmge(-)tﬁj aéeérg{irfdomoc&rlrgt tgat %3{3736{15?01“ arf&r]mlgaé "astult?b(lfa@f oral® fHesal, intravenous, or

subcytaneloub yadmigishioat Fheaihteatidneatbo povitésandiddd fyprdparingBhetaiuretic compound
L d

o B A0 8 O SO A TR L e

compOpREs-naly way Aheemplecthp satperpici admpouadh dorigetes camprisene eatriuretic peptide

1ncludng?’d’n&01ReA bﬁ&lh@ﬁ&otlﬁd{' %Iast 3 hdlHiRY 86led 'c&?.\é@ﬁo‘n apl IatidtaYso mclude at least

cggnced reS|§Wa %1 roteol ytic activi

one R BR Gl BEr 6 | R Y SOPESHR Sien’ by B mbodimens, the
compewrid cdnjngates Qavetrb‘tmn{dompmanﬂbg&@lrmm@@tcﬁ ShearadiveDiiafritiretie Gepdide, and have
enhare JﬂXrg&é?ést}{é %péheas Rﬁg?&%&‘@&vadﬁﬂl tﬁ hen%é(eg pesmt%];ce % nqrgte(ﬁytrtc actlérty, and/or

phar macol glca
prolopasd ey Acibq Yeodépan inedtet elﬁ@m@r@ hecathpane sonjugates are provided s

hydrd&éﬂhleﬁﬂr()@dg’é vidch tnfag hd% Rdhded pﬂaﬂnagél(yg%al &ml?%_rlilqu frodrug fom% relative to the
e presen

reti r
] YRR G i S50 B nu bt TREVA erts on b ibr A pmround is
releaggdpt i des and proteins, as well as nethods for
preparing these reconbi nant peptides and proteins. In

[04] PaHk ipfebbnBinven®tak Q8S rePed Q@&r@ IklG  F k@onﬂﬁﬁ b ;51 Fiftles #m prdihns, as well as
nwmg%gﬁelns are di sclosed herein. The natriuretic

BipREas Gese r@}‘f%m‘?lrﬁvterrrmldahanﬁavteb‘é WEREP Beipg obearetic peptides
and pedihedietiolosed dsreina Thée1ghadp naiirélio cabpoind @f the Mt entioh ﬁlhy B&ﬁ&scrlbed in

some%ﬁm{aéd\ﬁllge%{ss élg %@mg %’ g’r{nn&% %&desg%r?rg% glg’[ haasc r!tt‘iieélsrt%n?a t s\{rgrted ammo acrd relative to
the ngjiwp saqupace qfthesomespaxing drtn«ﬁmcspepnrih elnzpag @gbonlatents,uheeqnalgg natriuretic

comp@@ﬂp&%dﬁ’veﬁ’cfon 1A¢ bd YS9 Hav ¥ pﬁ’a@mg:@l%%ﬁdl Q&ldrtyaoqf nbYAY ks of brain-
native orns of brain-

type Wﬁ‘é‘“‘ﬁ ﬁr?ea Gl esbeérs{" b PE&&)BNPM&@&M faint, brfia Aepgpsic peptide

(cBNPh Ehlﬁ?)n,atrrmreﬁxdpelpﬁuel (ANPY; @spedibly hirainnA NRHANDY, eﬂdnﬁroﬂ;ﬁi@ nhtfi@etic peptide

(DNPz%r&%QIF%mWﬁ @P ﬁ%\aaﬂyg ﬁtFiB“ggp. S nat riuretic

peptlde
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(DNP), or C-type natriuretic peptide (CNP),

particularly human CNP (hCNP). WD 2004/047871
weEROMAWERO03/ 037996 4. Background of the | nvene@Dnsj005937996

Car di ovascul ar di seases constitute the | eadi ng cause

of death in the United Sates regardl ess of gender or

ethnicity. O these diseases, congestive heart failure

4. (CBRokghkountif iR YnVerftidg that is increasing in
prev‘)kFenge Massi e and Shah 1997; Packer and Cohn

[05] 1 99;9&10vaé§ﬁl§£) ﬂﬂéaﬁ@ cBl%tlﬁlféecgeAﬁ'ﬁl;]dgC@ﬁke He aedih NSHO @Jnﬁéd' r«%ardless of
STy e T e

prevaj@?eg(Magﬂel@@ Shah@O97; Ezﬂ:tcdrynd Gibo 18996 Avcdrilingto thanenericarHeart Association,
the dAAYE oP ﬁ&ﬁtaﬁj hl@&%éﬁqd YH kme&ﬁgf defi _gdlé QQKS ¥ %gtg’rgsg Qougﬁl? Ws-fold from

cases occur an rrcan

19792039%. Crrpnely) sbpes-% 'Hi)/l@at‘*é‘}?f‘??@s ke brrep idiggnoped Wlﬁ'&*%‘ﬁ'ﬁ’rﬁb@& 550,000
new hfﬂseg reak a'hhtﬁﬂﬁ A RbricaiHREk As!;ddlaﬁcﬂlC £001).t THSs hféﬁhrs'dté?l&% €condition is

t ex

accon T 3 M NGRIT PR I8 et § W il s T e dayger 2002
Diredj agth indigec$ 8@tsbiot réating CHE Jwer be@) €fijnated @s high ps 636 billion (Hussar 2002).
Hosﬁt%lgﬁﬁbﬁ% fctrq,ﬁe ttréaﬁnehtr &%:”EQ ¥norgftha'ﬁ| leeth§3 f?' aﬁl%@ns% U;le:& ombined

_those for al cancer conpi ne O Conne nd
(Ocmlé%né\ﬁr‘itg‘glﬁ%) [ 06] CHF is a cormpn cause of deat h | s

acconpani ed by high indirect costs for treatnent, and

[06] ha€HR is andogimonoausabfi deyth,rigbceomp@niedbyhigiainiiesat colts or lnemnent and has a

high oﬁgﬁpx%%d O\%e K:}é%ﬁf has tb%@ ?rﬁﬁo\gg\g% Cg—? ir %1%[)1% d‘gﬁf nﬁ%ﬁ’t?]ﬁir Tate is about 20%

I can
(Amtﬂceibléwmﬁswlafl%ﬂop Badh¢ B@Paéwtwferrreme%@afﬁé tl@dﬁfaﬁr gangjtor ig very high,
and bb@érM SRIdGH of FeRdndRtn IBMEeethtlySbeds p&ﬁm@a‘d CeR A SdidMEn N9 EK rumholz,

Parelp{ Eﬁh@lgi’ IPeen c];nge[t alagoog)%dmlﬁé}o&ﬁﬁasl g excei§é>g Z%{) Wétpln one year of

diagiRGi0) @je. t}’lﬂeﬂdﬂsudshasm TSBISB&t iah 28040.e Sscho freq@E&orguutrénicen resul® in multiple

€mer &% chfe i *sagﬁho%ﬂ ‘u zHi'zeﬁi@hs IIM&% h@a%]ft et T§1Ut1§§‘75 Multiple
26 c? en In

recurrenceé results
hOSPﬁﬁlFft“P'ﬂﬂ qad 1@%1“@}@ ﬁ@&ﬁ%‘ﬁ?séeﬁfresthﬁt %‘Ma’i*fcﬁltva\ﬁ‘ﬁ*aﬁc@n‘v those who suffer from
cyrhospi tali zati ons (Krumhol z, Parent et al. 1997).
Mul tiple hospitalizations and i nadequate therapeutics

[07] f ej\lr&grﬁgﬂ%f_rﬁ%dr 81% in '{Itéﬁq{xdt chne 3% Q%QV @o%&yé@éhﬁﬂ@ f({rcgaée the rate

r an
of re@ctmsmcnr@orlsagwah m@nm@mthemualmmf lqwioemmrm Vigh GHEC (Stepveiss Marley et

al. 1999% 1h 84 ﬁdep@ﬁdeﬁt %ﬁ@}:@hﬁﬂoﬁé& at Rki@éc@ﬁkﬂnfﬂ&&;s V@hohlh@.dﬁij et al. concluded that
al l 0] I ents

both C)E;garé\%\ér%{l q}%gg; g are a?edelzdllg g}@\ir to F ucg ﬁhel e i Ir]a&eq{)(i lower the overall
costssdsmdyted Wiet CHro@kw@tihashi, Sochieed @001 Clehrhc hedr therapies with broad application
C S at | ent
oo SIS el AW O T
tality rate _and | ower the overal | .25 costs
[08] as%en WP datiiete esdy FNO N rpae 2 faily st Pea?deaﬂhat are involved in

cardg%@cll)ar réﬁhl@ﬂfdk){docﬂ%\ddoﬁl@tﬁfawIIB\Sas\MsEd@etbd madssaEidoh,dahga0Ma et al. 1988),

almoa %‘éﬁ%‘é%&céef& ngcéodera of % I%atl{ltu@g{:c :ﬁ)q{de Pﬂ@l)k A?ﬁo%ﬁl’b]é a%ﬁrst isolated from
porciny prainitis kiawneor its apteyp! atd@er(tmﬁ)vaacslarcsmeotbfnualefaa‘ilwrldyth@lﬁl cells. BNP

is arpﬁﬁégb&ﬁé pdph@d prédubed BYURY Mgl M ﬁ&ﬂfr@du&\a% %b@rBNprﬁa@é subsequently

and 'endocri ne honeostasis. It di scovered in 19
hO”G‘S‘G e to tog ﬁﬁ‘d@\&’“@ta 3% aming %%Bept‘deéﬂ “ﬁﬁ%"t disylfigebonde af t e r

the discovery of atrial natriuretic peptide (ANP).
[09]Al Akhoughteil in Wgge flj BISR bindsab & @drifretemeBdile paeméerne MHRad)na membrane

bour{.sdiptr)(ié%% %rp %\éﬁl lf Ql{arfl}]l{:jet :ﬂ‘% %}é‘?feaﬁnﬁklg%ﬁ%gﬁlpt%@s& Br &%ICHJ 8 cytosol by

szc e
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i s an endogenous peptide produced by the heart. It is
first produced as prepro-BNP and is subsequently
wGeh@vemnsed twice to the active form a 32-am nPCHUBH03/037996
peptide with one disulfide bond. [09] As illustrated
in Figure 1, BNP binds to the natriuretic peptide
receptor A (NPR-A), a nenbrane bound protein on the
guan?l@tL: I:ycﬁbér fItQ%oué'lhﬁis Qéc&@hlg %egyrﬁéli\glaﬁ BiS Q&B%Ef'ﬂs@ R %ﬁsctﬁar renal,

tOSO
and qﬁé?ﬁmseéfe%%w@sv@%ﬂ lsglassﬂyrdat%g@m afs%NP istcqomplishpdghygrveral different
mearis N BNP s@leaild atay/ ik NPROL ﬁndtshﬁiﬁlatBNEMH RN 56 RfolddGrom circulation,
but tﬁ Al gr%,1 gth%/ %f?egirysl bg;vghécha is ¢ a1r1]1 | g)ﬁtr 1'101n?o§§|{3 rees§onse Wll‘ltw most common
meara@é ompval sm@mugtybls‘tnetoathe dﬁaﬁafneer wepptor, mplzipkstic BiNfde receptor C (NPR-C).
Upomﬁoﬁ%% RER- U\ﬁé peaﬁc[éqs tﬁl&n W ndceft Bh c%%eﬁ‘éﬁz?h@hcgl%he next major means

%lon d fromcircul ation,
of cl ced% &P %Wsﬂewl FPReF RN, i wafr@aarwbpwsaezyme on the cell
surface) \Filgilyn BNR islrénsqvedts @ smdlleteADS kendl@ilash. 5 nmeans of

removal is through binding to the clearance receptor,

[10] nabﬁdepﬁo%a{l %oxﬁﬁﬁhé ﬁﬁP seErS(RlE in %vx( Mo&t er the ?Qndmgﬁq&lgkg Howeyver,

de 1s taken into e Ce
wherbthé zw@efleé ﬁ?y%‘i‘ﬁ‘?‘i‘eéaﬂup% caydigs %@@tpefﬁﬁ}%r theagept o BNP that is produced
incre6de©GEAMN.C RlthdRglOiBe hinid atel G mb(}ivﬁetldé VeatricRO BRIAAPIhE dﬁﬁ‘a%ﬂe of production.

The ée&rg %gucg\!wlglrfsyonsgﬁﬁ stratqplgn%\%}g a'ert%nc@/ qlgaﬁgﬁ%Frg E%né ﬁlfcowensatlon at
the ontegt af CHE. | The effeco nf Blﬂlimrluddndtsnrem finmsis, endilationpand a IB3MdEng of diastolic

blood Bﬁg%eq"hés@ el“f@é% zﬁ'mﬂ%gﬁ abddt Elpcﬁlg@%@a@tlo%] dr ¥ SQbidag! fiedsenger, cyclic
However, 10 wh the ventricles are stretched durin

guanesg}edp%{lep*wéaﬁﬁm&)t i Bieductione ola s HEewIdPWIRRaPNP dnteracts with the
natrifrétRidprriel recb[ﬂ@rrze AES-AY WARh liy/a mShbriv@bgindt B&p®f focedadrethe surface of
endoﬁmelgl(lj(ﬂegi 1n§%0(¥ veﬁg}zls l?]c?nevsea{]ntg ?uo & lu?és heco eintrr]gtl?ng g 00 Slélcsr‘ltamengﬂy increases
with gtcremeqb mven@ off CHH eDegpitetthis dkrease, tthedtenadiciglgtisctel gffIBN]Ig are blunted in severe
curd %Qﬂfﬁx@%%sibﬂf?y @f a rrj:kﬂi@e Qé’ﬂcﬁﬁéy s@afte i &ert -Elil@ e}dfte?rﬁjélvsel)pfas the assays

B include natriuresis, uresi s, vasodilation,
cun@mﬂl%@i g fegREe RS EOHC‘B‘F‘%} 98 oL BRI de ot spesiffeally déﬁf@é‘@fesbween pre-
pro BNFeand the tighite f@ROMis pfoHofmt@8 may ﬁwbaﬁbﬂéquﬁélﬁ potes@d &G @AY fyrm in overt
CHFmE[% gfn 1t%’i eéther 1¥C| G 1? Bg!?qﬁ]ag) fchlg rh%a %D\%?]ng I&]l%ﬁl%ho%%rt%oengea(g tpre:)pro-BNP is not
adeqwutqish cqnh@ted e rifs wpf@teu fompetktnsu rdgducing dte (ersficifl {CHPR- AJeceus¢ of its early

prodhcBiorPat FE BREEIR BeaR AL4EHe, ‘B@ﬁ’%&t Hborde %\Iﬁﬁ'ﬁrﬁ aPNdihdA6stiS Hak@GS ddddet patients
endothelial cells in blood vesse i dneys,

o 3y B8 PR AR LB ST A PTETP O BB fhcio e Rovb ctal. 199

Richhr NEEBES et Wi 11098; MCizBas Bitbhikimni edt ial.y2000; Khiai, Dets pit tab 2001; Maisel,
this i ffects of BNP are
K”S]g]flswa{né aI[ ga)égM(éﬁalr‘? %—iﬁ'ﬁg bl g‘%"%)g the possibility of a
rel ati ve deficiency state in overt CHF. Alternatively
[11] o sBYP fingfignsfg gelioys caidias despmrpnistion o srxeralivsy sreftsdbs nemp mapligh 2 BNP leads
to thE xRSt df @&dl&ﬂarﬂfan BiVRagan ti@e oﬁlpﬁ,(:wmd:tﬁladsénycoﬁ@eﬁt_foﬁf &nilsb &lntions as a
vaso%ﬁg)mﬁlgr clt]s of P@Vﬁ) BNP gcrcl, ; %gear%fa Fher aﬁtrlo&s: elgﬂgset (r];(btlfﬂ%e cl)fttléese functions are
the miag BNR plhysrlmthenntgl\f%me owrenmhwﬁimeldomr@méwst@h RAAS). 1t leads to

inhitR{5R gf‘l'émf?f RS é t@teniyhﬁ 1rhﬁ@ééner§tﬂﬂ oPthe Q&kg&métféctﬁé/ E‘Jpﬁ%glotensm It
or repro-BNP s not  adequat el ﬁgconverte i nto

inhitie vergretinof enithelial eedlyy Eli“i*&’gvaﬁqu?r YreP/hich keft “&E‘FF‘iﬁﬁé’an greatly reduce
blooBﬂ@vﬁUﬁ @inﬂfway et BEP lfjnctions deRld @Riiatdedoh@ersaive is 1Qflushtbﬁll‘c teffects. It
1mprﬂ3§F i{léocarfi%l rglgpiap ion of g‘néatvFré n leSs ngsgltu V&]mqoaw?er: dlags%oﬁilﬁ Iglg%ao press re

devel opi ng CHF (Yananoto Burnett et al. 1996

McDonagh, Robb et al. 1998; Richards, Nicholls et al.

1998; Nagaya, Nishikim et aj. 2000; Kawai, Hata et

al . 2001; Mai sel
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Kri shnaswany et al. 2002; MNairy, Gardetto et al.

2002). [11] BNP functions to relieve cardiac
waelemenpsnsat i on i n several ways. As the nane |PQI/US®N3/037996

BNP | eads to the excretion of sodium and an increase

in urine output, which | essen congestion. It also

functions as a 30 vasodilator, the effects of which

[12]ar Bra&fdﬁlﬂﬁﬁﬁﬂon@yexﬁtefﬁeﬁsﬂxb p@ﬂtﬁ@sf asadrl Ig orﬁotech@%t b(ﬁl?tufah\L %utognd in the
UnCtlonS ar e he rol es BN aS|n

HloogER fody B UBF" e BRid s BTRS by peuntered with o
endaggr®tsenept{dRAAB) munbgenicig ds 4 result b thdsd] pxbblérﬁs € apediciof th Pherthaceutical

mduktgl s L‘e@/ o &ezci%%ail rhoB P&) d;@eelgcﬁgcﬁk% en é%ed Cinf’il chemlﬁtryb Wgﬂe t}hl% approach

soconstrictive e angl o
has ¢} @thy PusHREshit isfcostiipi tméplilsammgsend fepught with pncertaintuin armg ¢f pamegcokinetics

and \Mkicﬁﬁ |Pﬁﬁﬂerxﬁhﬁ‘& h@&l'ﬁﬂéitlorp 8Nl Cdahik hAHURE with Bt Tl tRWY at peptide
ega% E%hl.fl functions to relieve cardi ac
rece&‘%’éb"’rsrﬁlé’ﬁ ‘feB‘i‘P“FlQ' engingsi tropic effects. It 35
I mproves nyocardi al relaxation of the ventricles,
[13]r e ${iile thagrsd pf TRERlated proteind iscwdll esblispdete slatecthey3hawObeen confined to
mjec%gg%&p 4t B&séﬁ%@é&g’&p&g%&g z:%%ﬁaval ai:l%]cor{D ﬁg@%g Bi’éﬁlypeptldes such as human

thﬂSGISt des as
gb&

bfa"P?YE& @8}%? geptie (NP Spreif 8 pesenninyion s Senjugalpy comprising
PEG IBiked tonthrapgeutingieptided ant @rotesis ch mmtatnﬂﬁﬁ tha $Sredthient aﬁlﬁhgebti?,@ heart failure.

Theﬁ@%%ﬂ%f’onsdt{hénf f\lncltliortl M) r&ec?Hm? agamst proteq? ic e?zr}]lglgsg grgi tHereby permit the

effecplwwﬁ efitis aaetrt@s amgpma eﬁhueﬁn naltrequyh paptidecreagptoAl As 4 mwilt of thiy agonistic

aanmhe&qeam&@e@Mﬁ&n%némm non- pepti de mol ecul es using
rredl cinal chemstry. Wile this approach 5 has met

04 by G i o s RGP e P S o e B s g Navecors

(I\Ieﬁmde)tfmxhecneatylent Bfactia eongestie, heartffaihiré. Natredoi*ovas ¢k fisstrérhig approved for the
treatthedd @Pﬂ:ﬁF mlvé(f\wa@esye% t ft] 1s%919ﬂist§1ted P}Fﬁxﬁ%‘e&%ﬁf %tl@lﬁﬁ)st lhf% over a period

receptors has roved excepti ona eng
of 4Wu{seAstthedrg%xé e@pnmm%xpmr@ﬂmspﬁplggt@pﬁgatrp@r Vgéprply use for the most acute

caseﬁSD&bitd ﬁii@%ﬂpeh& datiRonveiaire, U&M&oﬂgﬁﬁ? HéQJBfldicﬁﬁﬂi lds®expensive than some
esent inve rovi dgss oral ly

The
other tﬂ%aqleggg( ggucglﬁj lﬁ églf"g%g{ t'ﬁ“e%trei}tﬁ%"ﬁ?c{l en51 eijcéﬁu “ human
10 brain-type natriuretic peptide (hBNP
[15]spewrenily; glmoyt, 5 mHkonphraesisens have(&Ht and 19vgsrss PQfensw cases are reported each

year¢ RRridSAas ASRBREdn20MY ﬁE{énly Ak QodiOrot th@ﬁ@%ﬂttdf@m are well over $20

bllllgw(gtg%r?f:%ilflgagtg‘\sg IOk %@ﬁve Qﬁtg g}agr{ogtug:p?ofﬁ!?dgpes Ino?;h%/gngable to detect the onset of
hearpfaibjpalefiire cal’rBactdamagefommGt therm istgpeapueed fc b dtup evith Bidehdad) atilinsthat can be
usedﬁ}i%%‘ﬁ@&t}éhdo?h&ﬁbz%%%em@“d thereby permt the effective
use is agent as an agoni st of human natriuretic
peptide receptor A. As a result of this agonistic
5. actmmmayy oftheIweptionsnhanced production of cGW. 15

| n August hBNP ( nat i
061 et ik SRR srhneies VA e LB B TRkl Sy Ay oscuring
natri{ufskixsieptided, pieleink,analégsend rleaicalndjugafes efthesenationge péptives, that posses one
' r I st NL O
or ngbgeragc%vg‘réé%lag %gthﬁehﬁﬁafuﬁa?@ &gﬁlnﬁﬁcg%rréégﬁﬂé\el%e %re g&?%@‘ﬂ%’ s}l)@g of .these
advagidges Hicludean dngrepspd repietaneg EYTERIPLYED freradtiionan imprsd tine ofpetpistgnee in the

bloof@dng) 6hd/o fin #BroR@LtbSity thfraveR@cel idBiblage XRARNSI Ve and
requi res hospitalization, Natrecor(r) is only used for

[17]t h@gtﬁlgrgt C. c@t%@gugd f\?aﬁlgﬁés acc??d?r%lto som% hﬁ%ogﬁn;(&g rélf tgcaﬁfzsgrét S'1’nvention comprise
a na@xqsmmwn@ thatrinclesieea napese breiemtrmm%tm eindiggmatié (anAPReD), at least one
the anobunt of tinme patients spend in intensive care
units. [15] Currently, alnmost 5 mllion Amrericans have
CHF and over 550,000 new casgs are reported each
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year (American Heart Association 2001). Currently,

direct costs for the treatnment of CHF are well over
W@2®4/04871 i on (Anerican Heart Associ ati on 2001PCT/U§1003/037996

di agnosti c procedures now avail able to detect the

onset of heart failure before cardi ac damage occurs,

there is great need for a drug with expanded utility

modif¥igy meie c&@ugat?&i 48 Qfld | htﬂea@trbn@ o8/ qmlet}P bt a@l%m?o Dasashi ing moiety

conj a{.lon ag. %“ﬁ%’ I nvent| on presen

AR oBY BPAE U boflyine S ARER SRR somgoPd A of
conjegatestheywatriviretin a¢mpoand opnjogaiean havg modifiddrtytrostiliccchR &iRiribtde Selative to the
native rn%x@n'eﬁbgconﬁ&ﬂ'lldqg& oé@rhgt ﬁél&d@‘ acﬂl)dligggjm%g%t as descrlbetdr}xereln By way of

natiruertic pep tl 0osse
example nth ol Javdatippeand %Fqan‘i‘a?% ﬁlb{ Rereirs the MOFhﬁ)gng m01ety may take the form of

an okxOmEr of iy darfidhy ofiBives)\hlipes) SubSat@ivhy, Shd cSBiFRrafns.t Nese 30
advant ages i ncl ude an |ncreased reS|stance to .

prat C RL Qv
L T —
resisiapgie|te enzymasic dpgradationesugleds| profestyisis.arleivh &r 7 taerespondirgAinconjugated form of

the M¥aYd hatHukit (éorﬁISUiIHp Utghs& BRpHERt BHuAfes %9' b gvénoﬁlﬁl%méharactenzed by a
esent_invéntion conprise

r
e PR BBIAbG A-PRER o HRTAFAISTHOR ek o QY gtmlating aciviy,
relative ®ithd cvrrepoeidigomicojubdteidiatigretibdompounan Tﬁdﬂﬁarﬁéd CGNIP siafting activity
may ggﬁlghe‘} dc\és%}ﬁlj%g 8524’5 (Pe%zt%a?l B%édﬁ %Q‘Qy,&ngs Z?’? 695 A), or ea'e Ii?r][g 89% the cGMP
activifp o F%/ uppeRigeted cfomb °fsﬁf= @atﬁwicf Bebtivlg ammeeiuyed ig ofifou g@therosxamples of

1mpr6\}eﬂ axaraB&!rleJ druR nﬁﬁur&tl'&@oxﬂ&%df cﬁﬁjﬁ]@teﬁrpﬂ 1l Mveﬁﬁotn"ﬂm idifying moiety,
nat.r.i retIC art of conj u ate

i MY e eap GO oGt ontus B OURY pae mairei
compoyigli to pdss throbgicthaGhiedcesnd adidr @ bloed direariy; emﬁrﬁveti hﬁiropﬁﬂﬁbﬂy\/ Bydrophobicity,

or an%}p‘fl hH{yzt}Sf'tl% engit(g p{é@&%%&dﬂ@tlmgr%%ﬁ sa%lht%:?)f: t,ge na%rluretllc corglpogmp 1(1;1 aqueous

er €l
envitRRCnSTof PIEAITS iYentsi ninpeeyedrbiie ¢ chaioresc f:qmnogndhe progseell membranes;

1mpr&\la@ abTBxgliof YHe nﬂmm@h@&&hpm td ﬁ&@rsé 18 vioBd-bafdfbarrs 1r9;£rb\g@ q&ility of the
substi tutions,

i GG OHENRY G RESEF ERT PRty 8 o PR APRIPY garmacokiet
profic@fithe matdurctm*qomg‘am¢ Ins1 rdfared emigndin®ed] tha tdedraiation of the pRlogically active
agenp%nﬁsént' Meen@aﬁ tic c&ﬁ'ﬂo daiE‘ ‘fe@s {118'1 Uit %léég?%g 5091 og %%Eo%% Ei (&cénjugated)

SucC as pr ot eo YSI S,
biologierlly A tivg etEprefcaiomppemd, ae h@Hwé@bov@ Fra dass thare@biou,t 2clm§o (Fhei natriuretic

compxﬁtﬂscﬁmﬁdihgiﬂ Qﬂﬂh@ n@:ﬁlﬂbﬁégﬁﬁﬁﬁndﬁﬂ f&?ﬁﬁﬂﬁé" bé tﬁfn‘é @iﬁ?le as a component of the
er apeuti C

Qaracter g”ﬁ greta ne X
G PG e PG BHTGHI SEPTON 1 e gisocae s,
proteasel)/fves honmgerate] aviglicaonditiont apd/or lagd @bditi@st 0 t he

correspondi ng unconjugated natriuretic conpound. The
19 rext:@ﬂda&i@ Bt St thd\Bvertdd Myt MduclB¥ aRh ﬁénheer
o MC&B R ¢ 5006 40% ygoo}ff 60% 7’tc§’<EJ cerdiovascular,
el S GRS s 1 SO TS ST GG o S ombodimens,
modificad@nyf lﬂ@alhmdreﬁa:}remcbﬁmlt fretedntit pdptidecbucle aspiB}DlPl fikén grSteolysis and facilitate
delivg[:g ARl rtEGS)}s{%mYc 1ch%@tlog Jﬂx%{l%hteélg[ﬁﬁe?%léolfesultingpﬁ da\éggrems dgfr%siss, and/or

aracteristics o
vasodiffitionh Matriprgléaeptisia coninghtercpf the yenitipngan @en&reeheyffec]_xgply delivered as an oral

formmﬁioatlhsvead Bpoylémgdug in@8lehdds ﬁ@gﬂoy%a@sﬁn ARLPithIWEE e CThis advantage is
| ude |n%govgd ability he natrjuretic

exp“&s*rn%ﬁﬁa hosptacest st PHE U e e B pdacpsadon, whic
has rot mdofsm ree@npossiviy rapy e’mle)dpmﬂ ap Iaxdanct: ihe \therdpyrdic olmaﬁ)mwlutreyic peptide,

espec?a?% nply é EEI Jie )y st%K éﬁt:gh %ﬁgsalh h%‘i'uc(‘(ll-ﬁ*‘oagp\%hl as dcate CHF. A preferred

triuretic conp
aqueous enV|ronnents or organi c sol vents; |nproved
ability of the natriuretic conpound to cross cel
menbr anes; 5
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i mproved ability of the natriuretic conpound to
traverse the blood-brain barrier; inproved ability of
wao b@4a@7smat ri ureti ¢ compound to target a cert aP@I/US2003/037996
receptor, cell, tissue, or organ; and inproved
phar macoki netic profile of the natriuretic conpound.
In a preferred enbodi nent, the degradation of the

emb&lﬁlﬁﬂnﬂtﬁ" theFrds¥nt AREAR 1s a%@ﬁﬁmrﬁ@é@ﬁ@ B&ﬂﬁe o uéé?@that has mcreafsed resistance

riuretic c eSS han 't he degradat| on

0 Ao AR SRS P DI RoRU TV B dpseat 1peett ginl epinti,

natriuretic conpound, at a pH of about 2 for |ess than
[20] albBhst ingenfieruplsn pibhidesnsaverdl umeghodsc for dlenmpreparatiorc ofrhe metniretid compound
conj ﬁggt@s AAb BB GQID %I’f{} eQeﬁlﬂrle {aQer SR 1fear B McﬁeddPEG or other

tabl e as a conponent of natriuretic co

powﬁﬁﬁfﬁﬁQF%s than the unconjugated natriuretic conpound

in the presence of plasmm, - proteases, |iver
6. hobefydtieise, aci di c conditions and/or basic conditions.

[19] Natriuretic peptide conjugates of the invention
[21] palynlpss @theravise [defingdh tall tdabninal and neéntibi tegmsr wedoheeeichaverthe same meaning as
comrﬁ&ﬂ}at!lnderﬁw Wlon€ BERGRN&iIEH IR Gl S0 hiNE th@{n@enﬂér?&%ngs[ 6le terminology

% he natjve peptide. In sonme enbodi nent
used f H FSEIRiPOR! e P PRt RUTSERL [dererivifg Rartislesiegbediments only
and it he& ipeptd 1 @e limitiad oftke 3NN, Henldhs pfeQk@GbtEd ®n@f@dnce of the reader and

are a[ ﬁ%’r H{te&nﬁ‘%dﬁ g’e()llrﬂgJ\ﬁac?f (t%l{e){nv&anrtlltoﬁ t}slE}éub?éagon%{Hat%nt?algélﬁé{wns ngents and other

refergjcq;;rn@gqlcgled l@pqu ue 1ncmz{ml| Herginiby refer¢at nitheirentirety,me pe ittd@ackage inserts

of ar§ BRhded BluBSreRired!th RerdiMM AR tiiAd GaRks t herefore be
effectlvely delivered as an oral fornulation (instead

[22] hosnpl)é/ ?Q&é?#gﬁ%’)’l n%,[‘t?%’eno\l'}g%g%&‘gslécgl forﬁ&lga? Sl gs well, unless the

contgxbakead e intioggiothatwigost s associ ated with other CHF
t herapi es by enabling self admnistration, which has
[23] NOAs ed RURS PEEKIRRAANPAS Shikk Sot f Herkis, tﬁé(ﬂﬁ&ilﬁgdtertn@ have the meanings
expand the therapeutic use of natriuretic pepti de, 35
indicg&Becial 'y hBNP, to include early stage (e.g., class
1) and chronic CHF as well as acute CHF. A preferred
[24] 5 tAmigQadd " Od Agined PEaih BSAY0BGEY 988ring rpifidiahwn syntktic 4mgino acid in

eithel fit§ SLeQ)t‘ 1) @Ye%&kbtgé?lc' fornid, RSS! SHEASH @Eycﬁecpepltﬂedt@rm “residue” is used
conju at e has |ncreased res| stance

interhangrab atvrtweéﬁﬁff HBioo 370" el aepadsn e RS Bine ap@fticylay Rpsition in a
ngamdmmﬁaﬂamﬂdam@cross the intestinal epithelium [20]
The invention also provides several nethods for the

[25] p r Sﬁ) hdb g&? a&tevﬁa{]&ls Gé& H tHi§ 8‘3&15‘5 %n&g@&c?&g%gﬂg%ﬁ% States Patent

hese no nDIe 1 es, can or exanp
and “r‘reﬂemrlspfﬁiqe ﬁiesar Al 3B Cdirfe B d 8220 GT by follpirgrone-stigs gmipasifl designations
are usddlinlthe blés&mpu@n ofad prEBeﬁtlnﬁzBr&lo{l 2%a iY@ Bde QiR MuBI@own or undesignated

. def.ined, all techni. nd C|en ific ed . -
aminf g e oE° SRE Tl oA ek ol bR P e posiion
numltwy Dhisgesidue owrghien@used stkdohjunction wikthetheaork Ietter awdiriogbid hbrgenclature, described
be10\!v Y %&Eén&@ t}QQLs@cﬁg %t wﬂ-thea Eu%&f?&ﬁ@ lisorgéﬁe e athﬁret cr&% tide analogs of, for

description of the invention herein is Burpos
examgie, T ER{ BNRg partlcular enbodi ment s onIy 10 and i's

not intended to be limting of the invention. Headers
[26] ar Ehusl §2 dxdimple, Wia aGmlth’ehBI\H’ﬁﬁ@mmésubdn&r Wlﬁﬁd@inu&r(d) replic@s lysine (K) at
remdfig u}%?ltl&oliwﬂg%tsf&%lqﬁﬁg hQﬁP tﬁerHo I g%tsu% “Btl\?ﬁﬁk n, dﬂ?—?ﬁﬁ%f{” is used.
Multrpér shstiviens aﬁ@eﬁ*ﬁ@ugmfﬁédn rrersemm maner wwt@ncmnmee@ath’emwubs}ntutwn as
exenlpBfi@bEBEE in their entirety, as are the package

inserts of any branded drugs referred to herein by

their brand nanes.
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[22] Singular fornms "a", "an", and "the", are intended

to include the plural fornms as well, unless the 15
weoexs7el early i ndicates ot herw se. [23] As BPGEUS1003/037996

the specification and the clains set forth herein, the

followi ng ternms have the meanings indicated: [24]

"Am no acid" is defined herein as any naturally

[27] OC”CﬂdzrtEmn‘gmBNa(ltilzﬁKml, a&l14R, (2 7RY Béstgﬁités% Riple rlﬂhtaﬁhf: hBNP Raving that hBNP

s LS ucoul p s oF B et b aiion 3. K3R),
substitutio o€ brginiye didy| lysingiat tesithieepotitionmi4 '(am KigRpandlthe substitutios of arginine for
lysm9£ttp§sﬂloq oA tlgﬁ@bﬁﬂ Gifter B@Mﬁtﬂge fiH&l[rilg@]Caﬂ ou:prga?lhérl onin a

gl ven sequence of am no aCI am no aCI d

evi . s di scl osure are thos
281 5 o AR kLR Skl i s ok pink eplaced vit
argm(ﬂeﬁuresaiuaSamieMothNPh in 37 CF.R 1.822(b). The
followi ng one-letter am no acid designations are used

A=alaf alaflige descri pti on ofi-ldie 1RE@sent | nveny-oNerleRfe! S
used to designate an_unknown or undesi gnated 25 am no

R=argeigginithe integers afoe~486i fic resi dehes cyflohekdalanine
N=agi-absekdgi® Provi ded hepghdi= defhidihet Ne T egéLHR- RARILHRR:
nunber . This residue nunber is used in conjunctio
D=agiFappatifeiishe | etter AmPiso Phenvielanineenc] aerFemithinscr i bed
C=cfielcOMéind 0 desi gnate tPnﬁroL%ﬁJlﬂUe at whi C enicillamine
subStitution is made in the natriuretic pepp de
Q=glaF@laingf . for exar¥phes: s@BAP and ANP. pHgz6ihenylglycingr
E=gl8* 8{hnflc s.EN a nut a M?eoh% eSynthesi ElEé(:eLs Il’r%rc\gﬁl)ﬁjaplomc acid

arginine (R replaces l'ysine (K) at
=ghyoghicingn nunber 3 of WWWFW@thNP hae—aiaﬁfelmllamnure
_ . or "hBNP(1- %2! t§3 used. k.t .
H= hrs @Fuf‘%u ons are desi nate r|r¢én t he sar'\r@é rrllﬁe%lr?g}'StWeth a
I—llecmclsepar ating eacl=sawlineuti on as exenplified
bel ow. 6 WD 2004/ 047871 PCT/ US2003/ 037996 [27] The
term "hBNP(1-32) K3R, K14R, K27R' designates a triple
mut ant hBNP having that hBNP sequence defined above
(291 wi ‘trprhipbilis’ ipeens the, pbilgn toodissaligyintiothevaies ang limidsnandghe terms “amphiphitic
mmefyesahdj Uﬁnﬂh@ﬁilé’" ﬁ&nﬁa(mm@y “Mams taﬁlﬁn h‘ﬂiébﬁd‘& Whic8, nwﬁgn attached to a

sl ne, at 0S| n 14
PolRE AR iR R B B BRI R S gi & 2o PEO-faty
acid qligerhdrj sogar Bty 4did digo@.7R) . Ot her nmutants are defined in
an anal ogous manner. 5 [28] The term "hBNP(I-32)K3R,

[30] Kl‘ﬁ%logﬂ%@ SRR §8ferd 1F MR WM ARLrafRAN B PhirRseol §'a@t§/1ty, such as an
ed with arginine at residue 3 and 14 o
agom,st,__&lngﬁz

QIS AT LS eu= | euci ne nl e= Norl euci ne R-ar 9=
argi ni ne K=1ys= | ysi ne cha= cycl ohexyl al ani ne N=asn=
[31] asPifledigé meountree tprovited heradmiefees t8*aiwatoxic hatnwéficgntranment 1 provide the
dest'_tﬁ)e?a%eutl@%ﬁ&f A Grift 6d ;Q)m’t:eﬂ Qt&%‘lo@ qﬁ@éﬁhc@ Lﬁtflh%quﬂg&m vary from subject to
ornithine C:C)/S_ cystel ne P= pr o= en =
subjeﬁteqlﬁpmd}ng SRRgseseneral condition of the subject the severlty of the condition being treated, the
particular biologically active agent administered, and the like. An appropriate “effective” amount in any
individual case may be determined by one of ordinary skill in the art by reference to the pertinent texts and

literature and/or by using routine experimentation.

[32] “Hydrolyzable” refers to molecular bonds which are hydrolyzed under physiological conditions.
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Q=gl n= gl ytam ne S=ser= serine phg = phenyl glycine
E=gl u= glutam c acid T=thr= threoni ne npa =
WOoreeogapisopr opi oni ¢ acid G=gl y= gl yci ne Wet r p BCT/US2003/037996
tryptophan a =al a* =D al ani ne 15 H=hrs= hi stidi ne
Y=tyr= tyrosine C*: henocyst ei ne I =il e= isol euci ne
V=val =val ine [29] "Anphiphilic" neans the ability to
[33]d| Sﬁy@kdﬂﬁhdz”ﬂm@éﬁ rlheV\ﬁﬁlﬁf t Qfdsolve I% q’ﬁiter axﬂ)g thd Rreh e"hfﬂfophlhc m01ety or

e S 3 e DA e R G et ghegica ey,
incre@@®s pelhﬂ@tlm@eofcsmhmbmlm kntipe pixeidlestindhgle, tunare @asigted dsugars and
I ting conjugate, e.g.,
polyéé@!ﬁ%%@f;;&s@dggl}{%& |gon§§/§&sugar fatty acid oligomer.
Eﬂolo |caII ive" refers to an agent having
34]t helrlaoﬁ £} Beapt ﬁiﬂ’i‘& lavyo@r &t bhi 8 chagnicals [k agcumulpfe in fat and fatty
tissuesgytha atslity tojalissdlvecth lipidscind/ert theubiligytd peh@tRites; interdeSwith and/or traverse biological
e G Nl 55 SEAEY Bl LGRS, € ot e
whichadien ettache traagsean ehemicelfeniétstincreages the llnmpbécnm@f suclechemigal entity.
bel ow, the exact anount required will vary from
[35]SUbL.&ek g1 feifdd @ﬁﬁubsﬁ’tﬁﬁﬁl'lﬂ'dﬁglb@ﬂﬁu@@%lkyg%ﬂﬁétﬁé having from 1 to 6
condition of the subject, the severity of the
carbeR A on being treated, the particul ar biol ogically
active agent adm nister ed, and the like. An
[36] apviapdismtsed” reférf @aimiviers ofcamiptindd WheddityabowtN00 perddital the askbounds in
t ?,Qy e of ordinary skill in the art
thengﬁxreiﬂ %gﬁ%gr%&% ks %Ptl nent text syand literature
[or by using routine experinmentation. 30 [32]
[37]n Fbﬁd]ﬁxglagpg%qg]l)éacc?@bg vith seSpESt 90 FORIPORSBY §4ch iR ja SRt atgier, excipient or

diludny¢fa @brpbeidor e etedingB e ipRebedinGeitionGONED{pbRAShat 1s7coM§3t1ble with the other
1ngre%1%r(1)t€' ép fﬁ?o?nz]ggsﬁ)t]%gl 19 29 Q nsgg:gr\g/lgneld %vsﬁélle é\;i'_ylurgw.p cotnlq%unti é?xpﬂgates of the
presenhylmn@ghwlthom ehmmetirgg 'thedmolog'ichlwgm\otp lof the biologitaly sictive agent and is suitable
for WBDH @1 s)ﬁbjm 4s tﬁrdvﬁlech%?eﬂxp\plmoht' vhdi '&%&E s1%éf§etl?] gﬂﬁlnas @Jx‘cﬁy hl?igmon and

t.o anot’her chem cal i ncreases
allergig arsppp) | T fieo s Spish e Aeir itk j quipreighs, Higpeagfit provided by the
phamﬁt@htudecon{puﬁtloaf Exdniles| (bfn]JHaﬂldiceIuﬁcallji Lb@@bﬁblanﬁmponents include, without
liml’[%)izgplztjy a%!y lhg Qtﬁn(#g}a Cp?lgrlrrxrlgc‘;éﬁtic caa{/rnl%l% gsechnax eéc*s¥ %sff%%qy saﬁxg so[%tlons water,
emul@&@hucé@s @H‘emr@mulslon, hmroeambmmhmwomsnypfemf vattidg dgants.y

tissues, the ability to dissolve in |ipids and/or the

[38] ab1‘ﬁolyﬁll(yl§r@ gedet fetthe to thh‘igﬁf RE toranbHedn p@l}ﬁﬂqﬂénetglﬁbﬁﬁ Ip81Pmers such as

poly%?eélf gl.yco Ipol.yi)rf);g"tgaaﬁg P’Cé)l. a?fg%ghé tg rﬁéyg?lyaw @Res t]%e monoalkylether of the

polydlkybenp bliy¢ol. cInarpaitiowlar embodirnt, viieeplyakyiae bigcbl tspokyetbtléne glycol or “PEG.”
t HE | Raphi | f such
e SR8 ok o SRS 0B PP
S T -
admihBraibistotaGuigectyihx prodrag xsfmetamm@lumlsld via eroe)glnalakaaiyb ageoi)
percent of the conmpounds in the m xture have the sane

[40] MOk QM @r‘tréﬁﬁdgg B used herein refers to any type of treatment that imparts a benefit to a subject

afflicted with a disease or illness, including improvement in the condition of the subject (e.g., in one or more
symptoms), delay in the progression of the condition, prevention or delay of the onset of the disease or

illness, enhancement of normal physiological functionality, etc.
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[37] "Pharmaceutically acceptable” with respect to a
conponent, such as a salt, carrier, excipient or
waldoyesms7of a conposition according to the preBenUS2003/037996
invention is a conmponent that is conpatible with the
other 15 ingredients of the conposition, in that it
can be combined with the natriuretic conmpound
7. COBri¢gDbRSipAbn bi@le PrBFMBE | Nvention without
elimnating the biological activity of the
[41]bi Glzogil cdllustyaten dieimode e@eivh agiek regulafiol df@biPe  f or use
W th subjects as provided herein w thout undue adverse

[42]S i @*%ux%fo @x%ﬁes@r?tﬂﬁ@ séﬁ@mé ﬂ%bl%?ﬁqéf 'activﬁtfohtagc{ éoﬁ;ﬂ%q’p@lpmﬁllowmg a three-tiered

C response) ects are

°°“Jt'$?8?“r etk B‘eisveemmms Fieiesraes nan-hyrelysaleClasy % medifying moieties are

micropegyland; endtGlead medyng foleti@nre fllapRbigablef
pharmaceutical |y acceptable corrponent s incl ude,

[43]W| tF[éQ,lét?, ?(grcl cI (Fﬂ/ﬂt’ glfbhlﬁﬁon & @I)AEE ceal Ssqg ﬁl‘ﬁ&{(}g gfcoBcefl?atlon (()]f hBNP or hBNP

harmaceut’i ca rrrers suc ate
°°“J§%Fer = Ngivert A DRY-002 M ePN-02 1 4 7 B BR e sBthiiQZ‘as oi | / wat er
ermul si on, m croenul sions and various types of wetting
[44]ag Eigtus 4 —[ﬁﬂ@] and BNP ycaiﬁfgytb enemgligymeﬂx (.cr- ef ’hs(nif) vs b4 B Ol e« = Time
r 0 S 0
(mm (' f gg‘eﬁrgl{a YII%l] ’ /e B pr opy mep mué |v§/ 62]?&&%&)& m = Time (min) vs %
% utylene egcoI and |ncludes t he nonoal kyl et her

of t he polyalkylene glycol. In a particul ar

[45] e n'mgdne IS’E—mlasmh melpeﬂ BBAPKphiaEaRs 8 VA& timSs ¥R KAl dMhEM ats. (w = BN-
25 The term "PEG subunit"” refers to

OOZa‘S|Bﬁng2é’ ‘p‘oPV‘@%yl FHE ycol unit, i.e., -(CH2CHO) -
[39] "Prodrug"” refers to a biologically active agent

8. t hplet a8 DEREIHENENE BhveHisher i Vi tized such that, upon
admnistration to a subject, the prodrug is

[46] me Natbiarketiczoeslpduad gdnjﬁgdestabtﬁrdihg@é PGk 6rﬁﬂ>ddyneﬂt@ bf M@pr@@ﬁﬂﬁventlon comprise

a na{r'{lngllc co;@gxﬁa%l tl%apfncl%léeg atat{lﬁxg&xc dé recgptcge;{)glﬂgflg ?wt%r C"EJBIE %) at least one

modsfmg '@@Pty cerfifghtiantside] and atHeast @pmélémgonmw kitpeleed to said modifying moiety
conjhgdfidnUiste. NBy WL QEVtﬁéTﬁU&fylng ntolﬂe@y &Q&x@& ¥o| Al n%ul%{@coﬁﬁmnﬁ GL part of the

I one or npre % g
conjéﬁaﬁgt}l%gagrll%qﬁxc &emropRd copiMepts Gap Have ﬁpgxsi%}tx)id(ﬂghl ¢ c}@@ptarg,stl@frelated to the
native metriciatietonpbunt hieat does @asiclade a mbdnmﬁg Snmee_/nﬁaﬁﬁﬁﬁﬁnﬁere@f By way of

o P P B R s e o

an okigemerof ary VAl qf4izgs, shimgs; sebstitutiond, pdspufigtiaions.he node of
action and the regulation of BNP. [42] Figure 2 - A
8.1 I eNhmedit @ompsmmachene for ol i goner activation and
conjugation following a three-tiered conjugation
[47] st ket eagyuretiCl campouid roughigs 0f troinenhii@sinelnd a natriuretic compound which
AR Bkl Qld RAR LA & rJLB gt
e Gty s G R A D AR SR Feonfiion s for
Coupflﬂﬁ"‘r‘iio 16% ’QPI%%W@ [43] Fl gur e 3 - QICI ic GW
production of HAEC cells as a function of
8.1.iconcerNatia¢ Nariwefic Pdpiie or hBNP conjugate. (. = Native,
A= BN-002, = BN-02 1, = BN-022, . = BN 024) [ 44]
[48] Fi @hﬁt@trmreﬂc BIIPouaA thaBie thenining atié seqvepessif i nativg egtivresiv. peptide such as
ANP{ BNP, CNPTérrm\lP( mo@i)atﬁ{ Sfrorﬁ’ ﬁg oPh varrety‘of Iﬂe&%‘s S\fcgpa@ﬂun}éﬁs c/Qnmes and rats.
="Tine (mn
Prefelgf(?z a,tlvehnaiﬂu[:ﬁtéc é ar\e; urgan Bj_\{g @Wéb cppye }%I\Qﬁs])r l]zé\ll\ﬁ’u Ng,tl\g sequences are
also IRleadetieo ihabwie bis- n@tﬁnuﬂeﬂ\jﬁpmiwanugﬁtpaﬁpeﬁtdeyar| ous tines
after oral dosing in rats. (. =
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002, A = BN-021, = BN-022, . = BN-024) 8. Detailed
Description of the Invention [46] Natriuretic conpound
w@eogmres accordi ng to sonme enbodi ments of tPEI/US2003/037996
present invention conprise 15 a natriuretic conpound
that includes a natriuretic peptide receptor A binding

nmotif (NPR-A), at |east one nodifying noiety

8.1.2C0Nj UGathlficol omﬁ\ln aftgs | €ast one nodi fying noi ety
attached to sai yIng noiety conjugation site.

[49] BYTI\H Ifaﬁ‘lUl@tl(Qmeb&ﬂd Bﬁﬁalﬁoyueﬁgldlﬁglcﬁty)ﬁctafetam% a h@iv8 Adthluretic peptide (a
tri ti.c co as con

raiii b rfe SR e St S S 8 S g Sompouna i
trundatjas, giplifidng, ansertiens.ceobsttution, rqzlacprednsst & chyn Hepsiomatridvasion proteins, or
commahsﬁswf%l fsregmgomalddot ﬁm\femql%é e qsioldg{zal ééﬁi\ﬁty‘%f md&rfg;ﬁhmmpound

as descri bed herein wa exanpl e
Pref: ARSI Pl o o SRR A QP R G i some or al of
the atthéty fopbindipg NRR-ADI ety may take the formof an oligoner
of any variety of si zes, shapes, substitutions, and

[50] C oﬂ(fithtgryt[caﬁo ggibﬁde o h rb'e %Bt@l‘ﬁédcby%ﬂgﬁ qﬁl:qns{ 417ch e;Hﬁ%le certain amino

riureti conj u at es “of e 1 nvention
amdq qq@ pqﬁﬂléstlalteﬁ 5@rrop})lgr'r z@qlp(bac@émj {vefigirigrstic peptide sipacdure, without eliminating

mtermloammgng%apa@n; Oln sAm8 @4skd, ¢ Rivk Gech RBICH i maaat ﬁiéh mS&ifiddtions have

resulggdxb}ncrﬁaééd ﬁ'ﬁ%t\é\{%?rw'ﬂgA%ﬁté{%}o ?Jﬁg ?18 ciegraxfe iec&%?rr v:%ultmg in extended

halfNat riureti c Peptide [48] The natriuretic conpound may
have the am no acid sequence of a native natriuretic
[51] PEPlefefiBly SHCANaIBS wilAhde Bl}lﬁnur@[ﬂ%ﬂculmgdméjrﬁ&q | dudt dsRn NPR-A binding
romany of a variety of species, such as humans,
anines, and rats. Preferred native natriuretic
pept i des are human BNP, rat BNP , canine BNP, or hANP.
[52] NaT hewneatrigretip peptisie s1ap fer ex@@leabegiofiied bthelseduenes: | ncl ude
pro-natriuretic peptides and pre-pro peptides. 9 WO
2004/ 047871 PR USZa83NIBRISOSSGLBCL(SRQNBING 3y et i C
Compound Anal ogs [49] The natriuretic conpound may

[54] ﬁg?vgereln X is abclox% c%géi g&lh (ay anad?n Vaxe,ld ?eg%lleo 910185111%1 ii&l%\ﬁg moiety conjugation

I ureti lure
site. e Xeigéres, e@owmtbgqr@ailsqs;ﬂnmm\ﬁeldéﬁ aMhtsg acr@mh MojeHyt thayeattach. For

exanipl Ki rita’djl%t)ﬁlﬁlsg QMHBCACWLB'D or @}rs li'@ Qfﬂitsﬁ ® H}t%dlfy@@ r(ﬁj‘&ét? Hﬁy be attached. In
| Nsertl] ons ons, nts si de ch

anol FEAFGHX TG st i e AR OGS B TP S s o a

aspettfo€tht tivergion wigereR iscngintine oz @bd adinovcidavtter thérelydineab ogicks akonjugation site

may B 8¢ Erfa‘(edt Xn @Femtaﬁ% L Q%%SQQ%QHQE{ Preferably, the

€ a natirve or art|f|C|aI NPR - A

moti

1&1‘ not i f and will retain sone or all of the
[55]acFF@ YR G 0fkeli ng NPR-A. [50] Natriuretic

pol ypepti de anal ogs can be obtai ned by various neans.
[56] Fowh@«thsllmne C@ri¢ aieno & moino &is.dX’ manbd® SSUSRS BEIM BAKS, KSS, or

KSSE O{th% ﬁ%’ méMEEJ‘é% )@B{Iﬁﬁ of fle Eegfen&%ﬂ )yea rﬁ@ﬁiﬁ 'né’fn@l(etz%on ugation site.

Ide structure hout I'm nating 0”1 nt t1ve
|n I ng capacity. In_sone cases, as have been
[57] g e $beiaRtis Rmpetiad maY, f°r§’é'f’€’rl?le%&‘i ths $4¥¥Ens have resul ted
in increased affinity for NPR-A relative to NPR-C,
the cl ear gngle e ZHARXMDRISASIGIGCXT ($5Q ED e )

[59] wherein at least one of X' and X is present, X' is a peptide of from 1 to 10 amino acids, wherein X*
is a peptide of from 1 to 6 amino acids, and wherein X° is other than lysine, such as arginine. For example,

X' may include all or a C-terminal fragment of the 1-10 amino acid residue sequence from the N-terminus of
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half [ife. [51] Preferably, the analog will include a

natriuretic nolecule binding notif, such as an NPR-A
wheovdiosrg71 noti f. 15 [52] The natriuretic peptiBET/msz003/037996

for exanple, be defined by the sequence: [53]

CFGRXMDRI SSSSGLGC (SEQ ID NO 2), [54] wherein X is a

conpound, such as an am no acid residue, including a

hBNTOdIthMé EsboliReRl X' Gioflidd %@E‘Wbcéi} t % 21) IN; SOE‘%PZ‘MVQG SPZMVQ,
ez P 355 2 DA e i e o iy Where 7 s i,

modifping mbisigy codjegatioh st isyovidelly mbthér}embbdhn&ﬁux‘}hnoﬂldes all or an N-terminal
fragﬁpngg of Mé g a HB&%&X regg\Ye slgﬁﬂ% tfr Qi-tetltrﬁnug %f @ﬁ\?}{ ng E)ne embodiment, X° is

B (SEQ Be Nohc on whm(d 5 ;?eY)IPR(dé 76043, 80 RAMRR( ), RVLR( ),

RVERVESHR, Rherd mah BMGdiel P rgitAE I Whete Z?’?ts l?sﬁ&' Db By RE nﬁﬁg' conjugatlon site
hen lysine to, cpnj ugat |

0 Ci Ot er :
s G VI Rt e DA o SRR L VAR G B, Poey b oter than
lysitieh e"ﬂt&nﬁﬂﬁ@,(ﬁlrmm XS miaysbe dn B} terfuiraRXd KWBEIAGailinino Elcﬁcﬁgequence obtained

r?(\/grf}f %tr?&%tl& gghl){% S@%ogééeg{bg%\ggﬁsgg Eg%%rmaﬁgﬂ grggaal ta%fz sequence is

presyif eape isiepgeificpliycnay deedN-sesmivl apd Cﬁmnabfaﬂft praueseeffd¥sorgfy fragment
therebZ., It HilIFR eppketiad@ thilth Sin¥orfi@itbd@inefd combbid islaRd kn alh8t of the invention.
natriuretic corrpound may, for exanple, have the
[60]S 1?(? r(‘fodmgeng3 ihe Patrlurftlc corréphég)%l %()Sgasc%l%&z a2n a{mnrogglg setquen%:
|s a pept| de of fromi to,10 am no agids, vvherel n X2
i s a peplilie HMIQEHCIFGRICEDRISSHISLAG YsSEQAA NGhedei n

X3 is other than |ysine, such as arginine. For
[62]ex antpkia X', X3And<X® adyach inddperdentiq kdlecrt fram @etgBrupricomdisting of Lys and amino

. (0] NE 1264 eS| en il 3.
wich A R L gt PR 05 B9 565 H BB ARIGS P S s an
amippRiid othprrthag hess; @sdbodi ment, X' i ncl udes SPZ' WQGSG ( SEQ

ID NO ), SPZ WQG SPZ WQ SPZ' W, SPZ'M SPZ',
[63]PZ thﬂﬁmG,re &stEgEnE mapine E:@plZd by & disySde@nar ItV bé hﬂ'p&clated that the

rodi g noi ety conjugation
unconl"igaétec}péa’ptﬁlfa ?R/ali% c?li]soflrr’}asgec héar"}lvén odi nent, X2 incl udes

or an N-termnal frgg{gﬁent of thel6am’nq acid .
[64]r eé‘i eng embeskiresh @ideast gwnof Ke XCendef s Mgs Invnothgngmbodimeny i is Lys, X* is
Arg@Bbad]s rmjwt Tm&mbﬁlngbnﬁﬁMQQ&lﬁg\ﬁk Bﬁhb aSAECqudnbd asN¥Ekcribed herein, N-

ZZVL
BF"?Q"“‘\%g}% é’ﬁ e’@g‘ﬁ“"ﬁ’é@ IT"VEP‘H*E ”é‘r‘z’%‘FrﬁF rYY*‘%'é résent, may be S-
or thelme chZ?—ﬂeSmﬂlay sailn@henaprevend) hayi WQ-VRBRHI WIRBNFVigkt-Vbpor -V. In some
emb% iIngnt lthg Il\ﬁtrgx%{ﬁa(lj grgi/vaqer e Ztail 'sel%y Snlxe?] erﬂ%ienz%dr{? e(gﬁcaﬁ? nc@rN-terminal
andtcﬁermma tyls,qthNPm a feagment rheepfy, X and X2 may be any
N-termnal and Ctermnal tail am no acid sequence
[65]0bti@inodel embédiiang the nxditiretidpe@ide anajpg piciudke an dninG@idequence:
enmbodi nents, an N-termnal and/or Ctermnal tail
sequence is I preseRk! mﬂﬁss’,sﬁcﬁééﬁ’ {deeAbIND:Npt the
N-term nal and C—term na ta| sequence of ABNP or
fragment the i reci ate t hat
[57]undscﬁ‘i‘j‘eti%‘cf’ct éeGS‘r?a‘E ?{g o8¢ P(c ‘S&B ﬁ‘ﬁ’é‘& ﬁ‘dd F@‘%HF‘%E‘ Qé‘ﬁé%"c‘e"yo‘f"m“ga“"“

site tdupled oW@Nhddifying moiety and the other is any other amino acid or an unconjugated Lys. In one

embodiment, X' is Lys coupled at its side chain to the modifying moiety and X? is another amino acid, for
example Gly or Arg. Alternatively, X* is Lys coupled at its side chain to the modifying moiety and X' is
another amino acid, for example Gly, Arg, or an amino acid other than lysine. In another embodiment, X' is

Lys coupled at its side chain to the modifying moiety and X* is an unconjugated Lys. Alternatively, X* is
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[60] In one enbodi nent, the natriuretic conpound
anal og conprises an am no acid sequence: [61]

WOQINWQBBAC FGRX2MVDRI SSSSGLGEC2X3 (SEQ I D NO.  J, P¢BR$2003/037996
wherein X, X2 and X3 are each independently sel ected
fromthe group consisting of Lys and am no 15 acids
ot her than Lys, and wherein at |east one of X, X2 and

Lys etBpledsat ity Sdeahsln atthd nﬁ&ﬁﬂlmg)ﬂl&e@fan&g(l, is afunddifli Cié Wil be appreciated
63] C and

that %mé‘?g’r“%g'!%‘g%ﬁynﬁaals°6§”@8°¥ B ﬂé"dnvﬁv %%t sul 11 de bond. It

be appreciated that the unconjugated peptide
[68] ané{l"ﬂiﬁlylagy Bftdsetisrpepiislp may bomodifipd acqpydingt th dhe. prgsé fnvéntiom By way of
nﬁ;l‘d)@ﬁhdﬁﬂpfbtems aﬂiat R3S fabRN@ndMateXfor mbdifi @'ﬂfén )cﬁ% des?brlﬁ{dgin Pbrl}USO217567

Wh“’ﬁr's o R R S A Ao desidies in e
nativg eqqmm&at prefeciblysenvidasdhervenjagation sites foralienlipénher.t- m sé(ne e’ilibddlﬂénts ofthe :

preseg‘f &%{F&nﬂﬁl lwh&:ﬁ’ Bﬁ% 18 &9 Bat@é( ﬁ%ﬁ&eert ntgl!;'ge &s@%{emo remavei ﬂmlé conjugation sites

% uence,  when present
from@et idivg Feglon pEfhg Pep\m@htoﬁl*@%m bindingpity Whega iRiReesiredthaR) oligomer not

attach MlaRartieWdr Ly@d’esndu\( of ihE‘ @ﬁd‘%equ@&’@ A IE Rhpbe tffed\bidbhd 3 hino acid,
resent and i s

nd :
suen 0 ine i SR PlopPR e Rty bl cHmerai (i region can be
detrlhBMDm@Ptha}' fthoagnfbﬂtpphhas bayé sur@isingl Bicoleredahin tdniigation at Lys'" results in

t u des an.
@ SRR of i AT A R R Ry MG B s i
aminp peidythat have f”@‘?’f}f CP%m%h@P@rtws bt arp agfgeadibrrenipgatert: quuarrmze inghe hBNP

sequénie, &mLM adyibel snib@tiﬂlléd ﬁlkHMg,ainmg’ﬁﬁyyfh%g cdfﬁﬁlgﬁfoﬂ of the Iieptlde at the Lys® of

e pEM Rl o By Aot e o b oGICORP ot e gtith anamino

amdlhgtssnomaddneonjueattﬂlb&:h ment, X is Lys coupled at its side
chain to the nodifying rmi ety and X2 is another am no

[69] aCinGomd @ses 3Dm@9<&|mélﬁblgtoﬁd@ﬁn ﬁ@ﬁona&ﬁe%r%ﬁﬁéé@&rﬁ/ Foxxg(alhp% in some

side chain to the nodif noi et
embegiint Ree e oo o AR S POSCXEREES i R gamol, in
ANP @eptigg(naive sequencs),dirg{ b ibe tepladed bvylsLyse I n anot her
enbodi ment, X1 is Lys coupled at its side chain to

[70] t hlﬁutﬁfféﬁ‘d foyi édaga X%u%ﬁtiﬁn apd cz?ﬁzbeI élegrt/@d zmgfgplnw@&neﬁd Lc%r?jugation do not

rnative
ehml%ﬁﬁi@?@@@ C%’?‘Q%mg E%‘d?: Eﬂﬁb‘gaé"d ang injppréicudgr dtes affipdty dortNPR-A. In one
embadin@ntnehakritirdtig conipotrdyis @ififleds the ﬁati&@hBNR?ﬁlﬂhdJ@mts&ﬂleﬂeb’ it dre or more

Lys r@%ulues age m%&&fe g‘t:hx g.ﬁ h at eéxct:e{1 a%%/ﬁ n %?%]é]) grwq%tog &ﬁ% %*\Ig ﬁigue?cﬁce and/or
one ¢ygnaré natise MS pﬁeqdlmdi@lew&;or Ieplaped diifhi @dseaed@r Wbstigtions. tHieferably such

subst@lfti%§ S Hsertibli§ Mdn® B mdaY, of“fﬁxaﬂ%f'mnoedéé %L&c& SRk Igdﬁ{upelhgbe%h&s
at are suitabl e candi dat es for nD | fircation are

PCTUS0217567, .. . fi
71 o B BP0 o S ineai 8 o reR e g5 or near he N-

termipah &l ek Sin lingertiorewi sdhsttgtionnwithinehenidrmigal S lgpuremceidtsbquknce, preferably at
the NQErﬁxﬁn@g %Pﬂo)ﬁu&ﬁﬁ Y9, 8% n% @gmﬁﬁ Q&&é%%rf tR(ﬂN %érl;lﬁlﬁs f)roaﬁteélggely, positioned 1,

orrer I'n SO I ment
2,3, ¢ r?v% At $ 6RY Prﬁmwml%srin BNR-tqrginglidireqion frem the rirrel@l Cystthatrfpyms a part of
the (X)ﬁbrdigéibréafﬁbé fhe tl&)pr Qﬂ@‘ﬁ@feﬂ@d/erﬁ&ﬂ&déﬁaﬁlb Qﬁruﬁétfc%mpcfuﬁ@mdeh%d as the
tide or B‘f ? ll1 SA
maiv R A it e e PTG e Pl PR hnHoB Rgaiios ohbrs>Are
Lysuattradhg:abLlw, parkisstiAsg, whick onesi dore nmfatubrh elopeptlindieate the biological
actlv@e&glfr:e%ﬁrure{lp Sedﬁ){ec' chtﬁe /{Cﬁﬁ.) l)r?gieerWtﬁan oﬁg %Mﬁrﬁng%ﬂlé?f such as an

oligomer, may improve enzyme stability and/or enhance absorption.
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10 such as arginine. For exanple, conjugation with

non- hydrol ysabl e oligoners in this region can be
waledoniomsnt al to activity, though the applicant BCTTEHS®03/037996

surprisingly discovered that conjugation at Lysl4

results in a significant anmount of retained activity.

Thus, it may be desirable to replace such conjugation

[72] si Mey M/Itliehnatrai’ﬂtlﬂ qbe}iiﬂé dr&lo@&hﬁtll NAV® tBd ¥bp @Jmp@ﬁb%frbf:@hatlve natriuretic

pep’[lﬁ’é‘ 919:9 a.E b;SlO' ys;ﬁ h@\l m \ghlcgl éflﬁlleéncf: ¢ %%@i&ednla'ya :Bgllﬁde bond thereby
formelsu Bé@qpt i efmewaseh thy igop mmuinglinte rsetisijtutiony, Gleletimsj andyat in@ioff of amino

amdstchﬁrlﬁéeﬁ’&m dR n@ﬁvetsgh%erké’ssgb IQJg al§uofl Qlﬁ)stﬁ&t%lé qg%tﬁ)‘r:ig ldﬁ?c{/]o? ?ns%’? ions do not

i BNP. Ami no aci d substitutions can
e 1mlp%e Wg ﬁ‘ftlé{’éyeOthp% nalive pequeERces nExRgPles of tich Higred jlapp esuencessdi bg/ found in
Schoerfidalegall, S\Thitetion§ ﬁagj-tybd’haﬁ'mﬂéﬁc ﬁb@ﬁ@ﬁnedi‘aﬁngﬁ&%pt&% 5&?&!1\5@'9 IFEBS Letters

414 6%72_%?-2@ tl%%gtlir'é IdxscrfosH:B 8%Whln%1rf? %lco%g)r% gg’lerle r“\%é |re§er ?‘fﬁ% rdﬁf gglbes Varlants of .
BNP bt r}?@feaftlﬂm!lyrlzm ehiraurdtis petigd secaptbr-wi (NPRaA)Lopsiparas odiaeptof-O ((NPR-C).
(US Q’)éﬁm 585,002Mnd 08. PN @@J@SS‘) dﬁs z{nré%lﬁp‘{eethé ﬁzﬂx‘dﬁ&fé ?c)op n{% g@l?lde a native

[ g be replaced with [7 lons to
0op %VH]gLPé‘%P‘i fre SPRsgrvatiyp, S‘B’é“t@’@Pse\‘fl%l@d‘ °s*%9t Fll*ra*flat‘h’flilﬁ aﬁtrlwpitwamtywty of the
loop, @ jinkgat taaes thho ldopivill IRkd th RqdcReetof the agiive wcb Y. ngthetrﬁ@ve loop of hBNP)

and k{afefslu rhltjf i % B %%B%gﬁgrgﬁivg (511% tl%itlg nggra E tb{)(ﬁrgen% the loop is shortened by

remompg f paf p 1%0 FsiBBtdngs hot eld@ﬁatmledoml achetyn dt precenibBiilRent, the peptide
analo@ rﬁoﬁﬁes&ﬁé dyﬁoe@ydﬁ MoB ofhBRP BNGhi@f Ly & replla\éél \R’lﬁlst‘rg%? %r%r fa another

b % ? hin the hBNP sequence and/'or added"t
em(@ﬁﬁn §§§cwemﬁﬂgeaheheesﬂﬁﬁ@@&kewéne or nore native
Lys residues deleted or replaced with conservative
[73] s Ubsdditiont the patriur@ic @tmide bbbgs os amltvgs FBhesnakigd lodptniag ince an N-terminal
tail ahd)&r& E4e@Rind sf’aﬂ' SicR BEHO FaildTHH xﬁtn%fna{rlnﬁtéé fijép{,! ?I’g g[}%BﬁJ% dand hBN(Pyy7.3:.

sequences 0 f he natriuretic pe
The te&me&@gle PHRe &fidsor pepjidss hakdoret e bisioates aﬁé’lf}’ Nk spraecgses, the tails

may ih€élfdeattethutivns, deleteels, aid/d insdgﬁﬁﬁ oftabiholcidd (ﬁfféﬂn@ #bm tRinhtive sequences, so
substit

long ﬁ_stgcehr srlhgs?]ltélhgrissg efehonﬁ,i aﬁlglor insertions cléd’ngh%lgnnasrtg%wg'mayacHYlty of the native
sequengps. IN-oneembodigsnt thﬁrtalporgalls p® theseld dn naflye s8quedkes) butFruadaieth By one or more
amin®adi@s ok Qf{gnt tﬂé"ﬂi’ %ﬁ Uz, vmén gljegegtr ng}t 'segé% ed ’from the foélowmg hBNP

03|t|one

seamb Sy T A -0 5 i o on g Homaeeiag RN igyich one or more
Lys rediduibs & @é¢ptBedowifttd Glyodr AP résfage. Oyimilly| 6 CPteediP tail "hehn pRsent, may be

BT O T .

segm@mﬁewf@remrm e rmm Iapts irsidges et pavedowithf ar @prot dneArgyresidye. Examples of preferred
loop- ﬁ@ﬂ%ﬂl %&hlﬂ&lco[; \Aﬁtltd@ FicAEP hBNB- ¥eihdrit) lAfS'? I’hgﬁié Qgépne alY.S6; @ither of the

one or nore nuta
fm@%:g ‘i'-ﬁh%*ﬁ%nef‘ﬁ &n Which agg Prengre Lyg gesidyss psg r@facetdwéthﬁé%bf orar &g ¢
pepti de conmpound. Addition of nore than one nodifying
[74] nmdh eddition sutbdfosegoisganalogsi geidevarictyalanalvpy soliadledoraydna the invention have

been §Jsé}ﬁ%cl 1'nttﬁé Ogé;%%ﬁ%g%hwqa %3' \%ﬂled 1171?){ Ypl‘%%ot é Q‘I%IYC%ISJ'IOSUI‘C of

PCT/ USZOO3
whichhis frcpraatethereiplay raference; e,crlbﬁae Petfide haying netdvrptisretinity of they formula R'-
Cys-FRaGIVAr g 3-Met Kt Arg-Tle BEel-SI8-SerSH G e 28! %—k@ wiSIE R & selected from

oo B e Uty alt e eplel o Bl G

Lys-Mdt& al-@o&1yyeey-Glyrc | RrokdysMisital- GlthBlpBer-Glytel Sét—PxﬁﬂLSs-NBﬂVﬂl-Gﬂn-Gly Ser-
Gly-; 1 A3 6 tS'e10fL}§ L9§C M@tn@’é’] G1n-G ngng %lf{x I]? 1]; tl?enh(s Fming1 tal:ig esequence of
sequences,  ong as such ubst i ons, eFIOHS,
and/ or |nsert|ons do not 5 elimnate the activity of
the native sequences. Exanpl es of such,altered | oop
sequences can be found in 13
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Schoenfelda et al., "Mutations in B-type natriuretic
peptide nedi ating receptor-A selectivity," FEBS

wao.edotos7371 414 (1997) 263-267, the entire di scl PEI/DE2003/037996
which is incorporated herein by reference, describes
variants of BNP that preferentially bind natriuretic
peptide receptor-A (NPR-A) conpared to receptor-C

posifid¥P RO or the hileha® proPe‘M & Qt-t@rmﬁaﬁpogr%g th@l@gf dd §2 is I??lil)eﬂiﬂ NHR' or wherein

an ex he natriuretic
the (T 0% aaf s ot B e iFPEE s lovsb Al (14 or K2 i Lys; Lys
Val;clgrsdelheat iLyeVadlbsiigd: llIyB-UB]lSLeM:rg;Rrgﬂ Qy41V4l-LRh-AFE-A@liBs; tdiGhe amides
n i t f oop, e.g., in sone cases
(NH?hat #gﬁhmﬁﬁﬁﬁﬂkgh%% ém%gguence of the native |oop
(eU%.P the pative Iogg of hBNP) and have 1, 2, 3, 4,
[7515 gteny 4476 deHaalicpray 2ub%; the entish disclaspre o gthisbris incorporated

hereinrbp edtiirenes) talsé Mcdbm&triu&tlﬁiﬁ@ﬁde@m E\)itablé PPEiinle pre®flinvahtion, such

as XQL?E PR %Agglsiﬁrg R/l%{ Asg%g etr Se?'lSer{Eﬁ ngl 28{ ¢1& lg(}?squﬁ'ﬁ ?ablgeu Arg Arg His-OH,
whereinq 1E|Helé Gﬂ)h%er@}/}s,m H@SQ@W%MQ Yn‘l-GInBNPSmrﬁlyw ch Lys14
is replaced with Gy or Arg. In another 15

[761enbadi IPﬁfBﬁJ 14,904,163, §§&SF Qﬁlﬁ@oﬂe ﬁ@90c(fhe tehfe RAR Ul SOr MHRTE glcorporated
natr | uretlc pepti de

ol S o B Bl DS BEPLLCE
includjng eX-ﬁ?Vﬂa%ﬂe -Gly-ard-Argr dii-65p-ArgDetGly-Rarial-Sdrailly-LeusGigiCyas (where the 2
cystéu@b hrs bx@f(ged’]@ld &fs%lﬂagt(fnhmlﬁfekncx R&RL H%f" JAsg 8 -Gly- ghlﬁ’ldegotes -Asn-Val-

S are

Le“‘éé‘ép‘%‘ﬂﬁ&o{{h atsro¥rlher-AgtAteORat- ésrbY@%@gAtgaTyr@& i -0pr-Yal-LegrArg-OH,
-AsnS‘ﬁfFEetS(aH @BAsntREPReA LS yr-@H,}br h Ehﬁ:ttlié%f SAHagtd sgtLHf ('aj ! s suitable for use in
etl o S o) no acids differing
PCT%mﬂmmpﬁggﬂgggﬂé&%éE&g E%“’ 8150gg%ng as such
substitutions, deletions, and/or insertions do not
(771l frifrthst st efinatripsticpepide ahalogs suiiphle for ufe in e presant ipeention is described in

U.S. %ﬁMQ‘ﬂElﬁ:ﬁtwn'Nb Qmﬁ,oﬂ)ﬁmdpdmdﬁ&d $hRind &, |20(p.:r tht: Rl dRf&ure of which is

- t h ﬁatl Ve Se%é 3 #t truncat; aﬁ%/ one or

¢ I;%rPg eé?ﬁl Y, referenge  This pu %Wb cribes,a, pegtideshaying pptripretiq activity of the
formuie rR'glye BBAGly-Areirgiok-&.e/ - Asp&lﬁg—ﬂé’-]Eysfl\d)ét—lG(DjASeﬂ-gerHBN@er-Ser-Gly—Leu—
Gly-éﬁ Ovhecfel? RY; ?15 sz]%eged Rs rr? the %ro %cé}m?ting%f %\I;\I/?‘i %31}2 sé&! r&gy- A%Lrys/Gly-Ser-

one

oln
Gly—a.ﬁ@/fflﬁélna%é@yq/‘élyﬁer @%ﬂwlﬁiig/HIS@hyAwLyﬂ(ﬁgy %e@lyduBuMet-Met/V al-
Arg/ﬁls/mlﬂ Adpl1ys/GBy-Ser-GEL; MLART hrAvRt-Met/ VAL A R/ HBE/BHEA g §9§Gl§5 Pro-Lys-

TN SR ) L ARG ¢ T et 7&5?5 fovat g G-

Asp/éBQ?iBﬁﬁ&lM@f@lOﬁtodﬂ%alﬂlﬂo Atd eqleyiee ofels tieSupstteah @pduae dor porcine,

" 0 r ugz Qf e "

o ATy R AT, AT R ELREAT v o
indenseigrbripver 2 (niAgases b G IS ASIEss: ATy SGY ML VAL AsnLys-Val-
Leu-Aff @;Q@IL}@Q/ ahﬁNPAr@ﬁ\gQEﬁt ﬁsri/Lr}!s-WiaF—Eéh A‘Pﬁlﬁrgﬁysﬁ?xﬂ%s Ldﬁhe amldes (NH, or

mn G
MR Bt LG AR g e R ey ABy e Oy-sr-
Leu-Sangilolgs-GlyHOy alb, endfRY is Asp-8eriGly-§ mzeanmwlemtsn-wai-ﬂeaAAEg-AEgOryr

been described in the art. For exanple U S. Patent

[78] O §{ﬁl4an8tg§ setloB SRS VBY%cribd in k8¢ Bulo n Bk EROsH BB ORMeE November

i's incorporated herein ref erence,
26, 1§%7s 8’?1F%%§Cf%zesp?efbseqn&éot%vﬁuﬁgwware% fmﬂe%ﬁteem%ltt? Gitrpingl a gagpier protein

of atoar mub abdddt 50 kDa which does not contain Glu residues or Asp-Gly sequences as a Staph V8

cleava % sﬂ& ﬁt%}é/ﬂlga%%hcomgrlsmgﬁ Glf‘égédlej g P dGl?%équasnc? |Eb)s%10ne(§I at the C-

term@il)@f saldS@rrLe(gagd anda perdide naGaniajning ar&z@l W3 Skervag site fused to said cleavage
Val-@n-@y-Ser-dy-; Met-Val-Gn-dy-Ser-dy-;
Lys-Met-Val -A@ n-dy-Ser-Ay-;
Pro-Lys-Met-Val -A n-Ay-Serqdy;
Ser-Pro-Lys-Met-Val-G@n-@y-Ser 35 Ay-; and
R3-Ser-Pro-Lys-Met-Val-@ n-Ay-Ser-@y- wherein R3is
the 102 am no acid sequence of 13 WD 2004/047871
PCT/ US2003/ 037996
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positions 1-99 for the human protein or a C-term na

portion thereof, and R2 is (OH), NH2, NHR or wherein
wao 4w f yi ng noi ety' and the nodi fyi ng noi et pCT/HEM03/037996

i ndependently | ower alkyl (1-4C) or R2 is Lys; Lys-

Val ; Lys-Val -Leu; Lys-Val-Leu-Arg;

Lys-Val - Leu- Arg-Arg; Lys-Val-Leu-Arg-Arg-His; or the
site; autreref said fdibiirotihiBXhibits AP of stoet 8ronud igfeptirn Thd1RrteRif 2§50 Hescribes the use of an
-tem{%aﬁ eefer of3 1d ZOS%"(SM s Patent, 4,904,763, issued

Fe ruary 2, & entlre dlsclosure of which is

rated rein by reference, also describes
791, @ﬁ’f’"ﬁ?@'&‘fe&" ide apaloss Suifeble for ussiin the presenigrveptina arerflescribed in Daiichi’s

U.S. p}aesteﬁubhqaﬁmem |20012,00%8I43|;‘I pubﬁiShed('oﬁAhﬁiy Rheood e Ailge Hi¥tost¥Btof which is

mcor‘%g‘rgteﬁ&elhrbg r%&gnc%_'(vhlé? Wﬁesé es a %szggﬁcaﬂna@% _pglggep@/ea(-Cys-Phe-Gly_
Arg-bys-Mptgép-AFg-I(yi $_ey§erf§@t8e¢fgi|ly I@ufﬁl@ys-lﬁewa@ey-mg-l@-mh}aﬂ [where the 2

\ystdﬂﬁ @8 bridged) Mierdif Xis 113848 SEFER!, Hla{rl-\‘éer%zo-L}Js%?lQ Vel 8- cﬁ&‘ S4IKy-.

di scl osure of which is |ncorporate erein

re £ e crlbes t tr eptide analo
o eI REAREE B RSl LSRN 5 IS8
lmpo)@r(gy af tp:fhlyd@:yhlgt\prgmmcgi ihdey inf®perting) infelaetivElbjotoBie furkcfiid-obapolypeptide
is ge@erthﬁ&b'r@o}d S art, ft %&%’tah Iﬂﬁt l%e re?ach'et @Fﬁgsﬁhlggh%ragt&] (9'91% amino acid

E% sul fi de bond erein
contr, }gggy tgeeeecon@ry strugture of(tha éﬁglfa@tspolymdwéﬂhmh in turn defines the interaction of
the plogetin WithgptlRF glel}'g(ﬁes CEich mﬁﬁdﬂ aciPllas bRhl aséifglﬂad%gdrg'thlc index on the basis of its

hydropﬁﬂqmgylaa}]a lcﬁal'fj ge acté/rl tics a§ ef?l_ My eV eamqe%,ﬂ@?l V%;F’ (54 %)a|le(ucme (+3.8);

pheny|plariged(f-2. 8)%13111@(?}’5%(4‘33?) mgtldbrgS+59) dlable &+ £y glyeie (0A); threonine (-
0.7); ]s5mBQ-R) g;ggt (%ﬁ&d @6‘9)N%'rosm8(gljﬂg O@%hnep(ulbé)f ﬁl@tﬁﬂxe l:?‘-:"3(:?rrgl't:ilramate (-3.5);

é her set natridretic
el é RUTERE X AE s Fe R AME (e MDY nderstood by

thosedskilled iirb ehel artncerthinSmuB&tchbaer&édbﬁiaftddey oueer a&&@&@ﬁ@ﬂm, a similar
hydr%ﬁth{c uﬁlgg(gr s&dle é%ldnﬁ“‘ll 1%1‘[ 200 ;ﬁlla%wﬁl? %qr%af gwkglgelll%%vgy i.e., still obtain a

I ncor por a
biologjgh |flrnefe&nﬁléyneqae§eﬁ m@impraiep élp mak:i& $valv clraggesathe substigttioe of amino acids

whos@ 6§ drophrhif 11Qlfce§ eﬂ@mtﬁn@ﬂ“‘&fl eﬁ’ch other is referred those whlch € w1t|l:un +1 of each other
Phe- eu NB “Asp-Arg-11 VBs
e petiguEpioe, S SO et bl g eIty prere

wherein R is selected fromthe group consisting of.
[81] ( Hy is alsp ynders®ed inGheyart, thMp/sh@ssﬁlﬁn)pf%zr amifid a¢ids can be made effectively on

the bﬁﬁs?éf\%%ﬁxlﬁltﬁs @@-l&érﬁ%}ﬁ? )ﬂlseé%spre df which is incorporated herein in its

entire, -Droyicies ,\t@? /R preatost d? gye@gﬁ h&ﬁphp_lycgy @Qf ya_ Beteinay -governed by the
hydrdpyiﬁmffh’of frd\delfacdeintiMedcidéicarrdtlitds Hith 2 AR REicM plofrd oDk platedt *As detailed

inU. § Qtf X§§wt17tbfafpu%1r§/h#ﬁlrggh&cﬁ}_/ %1167 llﬂlglfe@ vgggfi IO@ITV}O; acid residues: Arg
(+3.08d1s @86 lagmrtarh 63 0kt DB ttAtvad B0 il sfid (10.3); asparagme (+0.2); glutamine
(+0. Zﬁ%g/ci-ny%)gm)’eo§ﬁé [€ 634)/ prolifd (-85 lto ! Qlar}n%ggoagleﬁl cﬁh%l 58 Wsteme (-1.0);

nce of tive %gstre m se or
ethlgtgnec g\h? he al&e (Hbﬁ)f’aHUOBNF( 1.9y isglevciidsit Brosipe f- éé}‘ phmlalasme (-2.5);
tryptdphar)(;3.4NHRs is QﬂdeNB'oR)y ke klellad 1the at)en Eﬁnn@ﬁdﬂi can be substltuted for another

havmggidﬁlﬁ?arrl q’l%'ntOilgll’){lll_ 1t§ {1 al ck Xt}l‘l é 1cﬁctgé aﬁy mv/all_glts as{faln partlcular an
1mmun@gg1qa|dg eqst\mlﬁ/nt_yslymmdel_em AICQ ohalgbsi._ytheg substltutlon of amino acids whose
hydrzfﬁmltg‘)(@lue\!%r\e' Wi ﬁ cg” eﬁ'ﬁ%h@’& F%%Fljﬁﬁlth%se Pichte ﬂ‘[ﬂ gf& eﬁch other are

R’ her eof rovi so
‘eﬂynaﬁ?f%rfedsanﬁz&wmthpﬁe 5¢f chmﬂgr e grep @enemrpcwrlg preferred.
Ile-Ay-Ser- Leu-Ser-G@y-Leu-Ady-Cys-R2, and R is
Asp-Ser-3@y-, R2 cannot be Asn-vaI-Leu-Awg-Awg-Tyr. 30
[78] Still another set of analogs is described in
Sci os, European Patent EPO5#2863B 1, issued Novenber
26, 1997, which describes a fusion protein which
conprises fromNtermnal to Ctermnal: a carrier
protein of about 10 to about 50 kDa whi ch does not
contain G u residues or Asp-Ay sequences as a Staph
V8

parti
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cl eavage site; a Staph V8 cl eavage conprising a Gu
resi due or Asp-G3y sequence positioned at the C

W@ eooniosslil of said carrier; and ; and a pepti dePCDUS2003/037996
containing a Staph V8 cl eavage site fused to said
cl eavage 14 WD 2004/ 047871 PCT/ US2003/ 037996 site;
wherein said fusion protein exhibits a pl of about 8.0

[82] or Agoweiitee Bbové[ hginp adrdiﬂibstialtlsﬁk/lﬁiéﬁ&fslchﬁ& ki@ ohl &8 r@zftw@ﬁmllarlty of the

ammo a&g Q}%Jn subs%a tgufenlrs or g)ﬁgﬁp their @g%o brgr%f gl}(drﬂ%lélg%i}h CI?% size, and the
like. plﬁ)@glglmy sphﬁﬂgirﬂnp 6., anigo d@@dhat bamcbeiimerédanged withaut s@nﬁ:antly altering the

blologféﬁl%&tvrtf bidhd foBbdpak) Mae talé?%gpm%gre oﬂ%Qh&@gﬁglcg{ﬂto cgns}ﬁeratlon are

" ﬁr%rgﬁ entire disclosure
we rkﬂoé”é‘rtf) I aft Andgyelnder for eramely Arair & gismpie pedsaspartate; serine
and thilegrgnepglatgrhio@dnk wspaaginey shdaling J@pRink 81 isSteGlife: Phe Ay

Arg-Lys- Met - Asp- Arg

[83] I &s wear BeSS?ﬁeré@Jd @ecﬁosgsﬁfﬂleldq}r' thg a% Q(risureln epggé e\ﬁ%\ﬁ{) %nar#ogs can be

i s- OH [ where yst el nes are
prepgg@q @r szar @fyecwze@pgp_tlde #ymnthesis techniques mcludmg, but not limited to, classical

(solutibrip@iethblis Golid/SradviatethV@| sefd-§nltotneeodsGnd recoﬁlﬁ%t bHRA FRibRY
such substitutions, the hydropathic index of am no

8.1.3aci ds LeR$ ¥e i dered. The i nportance of the
hydropathic amno acid index in conferring interactive

[84] bl TlﬁeQ@trﬁrefléJ Etﬁﬁpbﬁ{d r% abo Q)@l AR pifde hav:l-r% tbvgtogt?rﬁgrrﬁlrr’u}@tic compound

units U ds ﬂ ? is accepted “th o
r"éf 8?%" %‘I"B?%‘at"rf ying ﬁ%?Feéérqe?mﬁfbeWﬁ@ %Wrtr&lr%\le icempound units. The
compoumls mabalmemtmrmllyt tvenpseOrieenyandbr ehdﬁﬁslﬂheecfﬂéncé Bx&ither or both ends of the

natritfr@(§ ; %@? Lon%%hr%ﬁp %{1&%@ }%glvxpa;] f ?Xﬁm%% And. dd no n%rpg%?rg w1thgg élﬂutmg the

Struc@fﬁ e orafeinyylard sach é@ﬁlpg{fllﬂﬁ’f e davg thmm straqturesn B NPHh,; NP-[Spacer-
NPJ.ileedePEEphcer-10f],; |LEa$ler—[b%@érQﬂ"T Qgétéﬁbl&i[ whdd charge

characteristics as i sol euci ne (+4.5); valine

(+4.2); leucine henylalanlne (+2.8);
cysteine/cystinééﬁ 2§%ﬂNP thi onine (+1.9); al anine

(+1.8); glycine 0.4 threonine ( 15 0.7); serine

(-0.8); tryptopﬁg ﬁgE%%ﬂ@§1©S|ne (-1.3); proline

(-1.6); histidine (-3.2); glutamate (-3.5); glutanne

(-3.5); aspartaqea( Bedddr NP agi nes (-3.5); Lys

(-3.9); and Arg (-4.5). As MA|| be under st ood by

those skilled i he % Wpiam no aci ds can be

substituted by gﬁﬂ L%ﬁ%ﬁ%@@% ﬂ%V|ng a simlar

hydr opat hi ¢ i ndey or score and. t|II result in a

pol ypepti de w tﬁsgs;l niParBresirdtincal activity, i.e.,

still obtain a biological functionally equival ent

pol ypepti de. | n [PAki hepderBprcaM®hdenpsisne substitution

of am no acids 20 whose hydropathic indices are within

f2 of each otherojis ne&éme?aceﬁmsexthﬁh are W thin

1 of each other are particularly preferred and t hose
Dﬂ\M ;N 0.5 of each other are even nore particularly

preterred. [81] It is also understood in the art that

the substitution of |ike am no acids can be nade

effectively on the basis of hydrophilicity. U S

Pat ent 4,554,101, the disclosure of which is

I ig3r pormay,dat ekeatpieiba 1) 13,4 § 6, BBt dr@d;y, provi des that

the greatest |ocal average hydrophilicity of a

Cg of1ei Rp iBShaANEL &stqjdeka)/natrrﬁ?etlg?e p&é%ﬁﬁ&g“ licity of its

adj acent amno acids, correle At es h a bi ol ogi ca

property of the protein. As detailed in U S Patent

4,554,101, the follow ng hydrophilicity val ues have

been assigned to am no acid residues: Arg (+3.0); Lys

(3.0); aspartate (+3.0 1);1g@lutamate (3.0 1); serine

(+0.3); asparagine (+0.2); glutamne (+0.2); glycine

(0); threonine (-0.4); proline (-0.5 1); alanine

(-0.5); histidine (-0.5); cysteine (-1.0);
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nmet hionine (-1.3); valine (-1.5); leucine (-1.8);
i soleucine (-1.8); tyrosine (-2.3); phenylal ani ne

W@ 2045)78780 tryptophan (-3.4). As is under st ooRCDYS2003/037996

those skilled in the art, an am no acid can be

substituted for another having a simlar

hydrophilicity value and still obtain a biologically

eqUasy al ¥pater may) dorieRaniyde; bé aibdngfine (Mavagé ngirel Nl f@ghlCal én)z’yme degradation
€q E‘i'te\éﬂt Erxll})t OI?] r*“ﬂlelel,; J)rd§ Cheﬁugal c\%ﬁva%e sﬁa ﬁ%? rdbgﬁpﬂ? is @IOE Wesent in NP, and

subst
v aF‘aiéélo%ﬂé? Nitermings of tbﬁleb@féw ngltipentide éurlpg efemicaledpiugalios end improve

Whsdhivilay & thWinfultipBptile BfcytBRssth PLtdleled@me particularly
preferred, and those within 0.5 of each other are even

rred, 15 WO 2004/ 047@71 o,
PR 1c G@@Qﬂ@ﬂ@%ﬁ
lﬁr L Yeavable »by

e axlnls Ao A, 2
ﬁ‘lﬁ Fg}cl'

si Hérﬁ@iﬂoh,ydss@ts h igiciooh Bt @rﬁwpesﬁd@%gﬁ
for exa {/gel r hydrophobicity, ydr 0 8/
ch&Fges 2&‘% REPIeasFe(endopipieinase (IHG) apd; erdoprgteinesq t(AgnY)), improves
( i scdubijlitaniloassia id sxcrdniai ﬁﬁrﬁlﬂxe ba, defgf, Qfa%%fdlu)’%aﬁchl%d&etr hs preferably
e activity o
?lgdpgﬂpét:%'l)hg?‘ﬁ‘ e% laekq’g '&zglglamd’%c ﬁﬁ &St egoi ng

% racteristics into consideration are 5 well known to
Jb - Jistenpion ey fpreexapnle bercpingls eming acid, ppmiay it iequengeca peptide (e.g.,
an tadey pepti@ dﬁs%ﬁﬂtp@ptﬁé}ﬁoﬁﬁﬂ@t&ﬁl%n& Exﬁ&idnﬂ?sele@i@&j to block-the C-terminus

th t d

558, S BB e R s b oo
t hm@eovsﬂ@olumd, dngot, hsstamtezccrcwan fromi the céll; (eps Pild-Aep-Gle-Ciu - cleavable by
BNRyR\@L9gs V@?fbté&& (edd 352@)9(3 Xﬂﬁn&/ &ﬁép?&éﬁnﬁgé %&s% -N)); %xd Extension

recogni zed. pe esl s ni ques I nc

nots Preferablyslayaple fram g@é‘l“@@i’?“‘d‘{ @’@PWW Cmqud@‘/ag@ol i d

phase met hods, sem -synthetic methods, and reconbi nant
DI\[QSI_‘retHv@ctebsmayltbr 8athpl8, H¥lalsighal Bi}iE’deFfa'@hﬁsdng a[c8¥h exlohee the BNP or a pre-
n afeﬁdepsre%h& of 29 9elzi&(11 sé&ﬁéﬁce%e%?e £3ﬁ§ a %é{o% thenQ ro éam ha%X bn)gks the N-

re na riuretic conp
anHmB'f!?ﬂ ploMRIof yhe; m@?lmqquugﬁﬁaé@mlcélwmexﬂ@@s a@@[rweseqq S@lhlehty of the

Nainiiltipbpdeii€cyeP RPN bIEI MBIk and’he  conpounds nmay al so
optionally conprising a | eader and/or extension

;gggfggﬁcgggﬁ%lg% &{tjﬁ f ?}ample %te Eﬁ?ptlge %8 assxsg in ?urgt [y Pte t&ncjé%&ltipeptide or
nodssiftiselithility of wtwmml]pywplmmtanmll lnhdaunlS str uct ure
and/or formula of each nultipeptide nay, have the

f 0f 1D WiT BheSeinbotiEthank, BBaced A [aNFhAisp-NR-= dl§ﬂ§}§ﬁ6-Aré\|ﬂﬂer is Glu-Gly-Asp-

Le/@ %gfr% [8%? aECﬁ%nﬁl(W %sgg }%%9 Frg S acgﬁg] NE] th[s8e?]tbe5}ment the NP can be

Lela@@spd ushgp N@S]nmndzwl{o&@]apn,dselm@zberexbeldan [ Spacer N ?7];,
[89] Leader-[Spacer-NP]"; [90]
Lefghqr 1h Spa eRbodiiRd, - xerASAng,\:rg-AiﬁphL-Ghﬁ&gs&rgJMPg, [1RRF &' Glu-Gly-

Ext en ere
sp-Arg-Arg, SElxtensmn [s (2 is)s-AAA-Glu-Gly-Asp-Arg-Arg, where AAA is an amino acid

sequence from 3 to 40 amino acid residue in length, preferably 3-15. In this embodiment, the NP

can be released using a trypsin and carboxypeptidse B enzyme cocktail.

[102] In another embodiment, Spacer is Arg-Gly-Asp-Ala-Glu-Asp-Pro-Arg, Leader is Glu-Gly-
Asp-Pro-Arg, and Extension is (His)s-Glu-Gly-Asp-Pro-Arg. In this embodiment, the NP can be

released using a thrombine and Carboxypeptidse B enzyme cocktail.
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25 [93] n my, for exanple be 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10; [94] NP is a natriuretic peptide or

woaaoniowiset i ¢ peptide anal og; 16 WO 2004/ 0478 7HCT/US2003/037996

PCT/ US2003/ 037996 [95] Spacer may, for exanple, be an
enzyme cleavage site preferably an enzyme degradation
site that is not present in NP or a chem cal cleavage

SI [E3pr1&faﬁd’t&b EI)(boﬂth&ht S}Sacé}Qi Al@fA$§@f:}'tAsbfAlz{\@u-ﬁéﬁ-@ro—@)ieader is Glu-
he NP _of the nult

ter [
u bt S BB elICol e AR08 16 Bl Biteringatche NP can
t hée Imgﬂlsﬁd tp@sta ﬁmmhlm amwarbp*wmmﬂsem angyinde conkailum 5 [ 96]
Leader may for exanple be a single anmino acid, an

an[mw] g i aflotie @M&ﬁlﬁﬁn’c @p&_@xpig iVEEMEE L Ehder i 1(sj heRgE! alﬁpéxlte%l&l is (His)s-

g@@M£%% FrMeln *id Leadf ~

ﬁi{‘\ i i ’ﬂé{é‘mﬂﬁa %feﬂilﬁﬁffsfmr%%‘m RBAP ergchqesleﬁs in length
asbltbls embioriimentr thé N eaniboreleaded tdig ONBrt | pept i de (e. g.,
(1-1is)6--Ala-Asp-sly-Gu -cleavable by enzyne

coglgéai th anoviser %&Hﬁ&ﬁte @é}%o&{p%s 'A'ihaéﬁ H, ‘r';ea@:r 1@'}&’:1 Ta-Asp-Gly-Glu, and
otel lé 1 roves sol ubi Tt 8
asgﬁgF@“ﬂ%ggiﬂf f?%ﬁyf

errg)@qhment (tge éﬂ’ can be released using a V8
Al pro®sp (el oproGindde, Glmﬂ)ianﬂeﬁﬁﬁbteinﬁse pEElesc) y 10
cl eavable fromthe nultipeptide by enzynatic or

chpobicah HabERVadEdimbm 7a§pag.%(t1§ - Rg d\?&l P Lads %ana%s %lyaGlu and

single; anm no acid, an,am no acl ence,
( eExe ension s %AB%P p&'eé‘lﬁf Igtl@qqubogj@mti @@}\IP (@p be released using a V8

Approfesk (ndoprtinRI@RG) © RieldNPSEILGbRUND Bnaldlsock the
C-terminus fromconjugation, assist in purification

Of [107]t hﬁ a.iggﬂ} E&nﬁﬁﬁeﬁes&ge}r% GIUKCH.II i)e der xs%rlﬁaép AésP~Aéahatl%l?1 Oﬁlntermmus

nmpr oves ansi ST T YIERR
t h@d@é“epswn(l%Glg-Gly-NpaAla(H%Fﬁl@ yheg the C-tegrhieupisiliriked Wigh dlfSsion partner,

engy E@ro@ﬁaﬁéﬂfl@ioh prote¥sy; wHidt &ﬁsﬁr eng E{()tﬁée)ﬁlgzlivglﬁé Q';aintero@nase In this

and .endopr and

pr &8P ‘ﬁ;fﬁﬁ‘cﬁs‘é isfe&gﬁéﬁ g%wgtah‘é“ Q16 %@ﬁerpfa@assﬁlu-c) to yield NP-Glu, a
enmoyefdNPiagaleg: " cheni cal cl eavage. [98] Leader may, for
exanpl e, be a signal peptide for causing a cell to

eXEl 08t an ErtbﬁwB&Poo@ﬁneﬁ‘tb @;?a@er i @ﬂl(tﬁﬁ IR&fdH §%§ AS-G Glltx and Extension is

ore or after a fusion par

e n
%T‘ﬂa' SN0 e e Vi ke it fugon gArtnegn appropriate fusion
nu;brbtelp,eflﬁldhcben ds rekangple; BeedidaCable viDdhjekbBbde O tlﬁ@éjﬁlﬁﬂmﬁﬁt%§fﬂl) can be

carREL ks Ve e oD R et e Ny o

pﬂftlde that assists in purification of the
1091 p gnogher gmpbodigent; Spaces dy GiyiGly, ¢ thpadef is e Glyrispp\dap tti tigeC-terminal

| Nan@ {theO Pht&SIh wdluccayJAsmﬁt(Hmﬁ-dnilQQ& tﬂerb-iéﬂﬁmfsnfqukéaemh a fusion

Spa(rlt%l; an}lgArrOg‘}g}e ﬁﬂ%&otgwdm%&s éﬁgg en g}{-\l’ Iglb can be ‘Teleased using a V8

( Hiretyage (@ldsrp@eylasé@pk@ngylﬁlﬂg@ (n ambiesNRabiogli nent , t he NP
can be 25 released using a trypsin and

can hgxyp %tﬂeld&%oam%ﬁ’tz S’lﬁﬁ‘er QSOGiﬁICﬁ‘lIJ |Leadbllg ]Alla-k%s@lg] &lu ar'l&ir Extension is

C
Lgﬁaglll-,( ?é a@sa%% gfu Kﬁ‘ﬁe }Qg é\l—tﬂirrbnus Bgtngqﬁlsvylglrg fugion partger an%pproprlate
( HugguprodidiGhis efsbodinfa D thANG 4N 1g relaakta nfing V8 préteadé)(cadBpidRinase Glu-
ac(f)% yield NP-Glu, a novel NP analog,
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sequence from3 to 40 amno acid residue in |ength,
preferably 3-15. In this enbodinent, the NP can be

WO 2doeasmdl usi ng a trypsin and carboxypepti dse BUBEOE2008037996
cocktail. 30 [102] In another enbodi nent, Spacer is
Arg-dy-Asp-A a-d u-Asp-Pro-Arg, Leader is Qu-Gy-
Asp- Pro-Arg, and Extension is

8.2 ( Hvmolfyikg Moiedies- ASp- Pro-Arg. In this enbodi nent, the NP
can be released using a thronbine and Carboxypepti dse

[111B Modifying maetiet aiel moickiés \WD ﬁﬁ%/twﬁa&ﬂlﬂetlpﬁﬂiﬁﬂd&zﬂ@ﬁfh%zm peptide

comﬁollgd?’]an& 'Bro@nﬁé’Eﬂ%%ﬁ&ﬁ%&%ﬂ%&mﬁ,i&%ﬁﬁ& as descr bed heremGI Eor example, the

Lé5de
mod@q?g mglgty mnorgtmquthe aqﬁmof@ggrgh@c}nmﬁ thegxatrluretlc compound in various environments

(suck i the) GF t@cﬁJTr@OVﬁlﬁ\BBodgﬁ&nﬁrs?:ﬁ tﬂaﬂ}g!;smf the %mﬁ}&icgﬁﬁfmun& {g% ded in the
[e] e e us ro I ne an car boxypep
m°d§ae‘gﬁ°ﬁ') U B Jemraqern e, st medtiy g PRIcAY In sy ewsronments.

Prefé¢red Mndl-fm moietiaciee those vhith Metnit th datuedtie nDnPeuntl Sconjugate to retain a
therdphltiSal fc%ﬁ@ M?Fth ftﬁvgy ARen A IR:EG
eré)eqluegcs:lg.ﬁ_i fl 40 ea%rr@%cglam r éﬂsl ué@{yf n Cconfpﬂund
In this errbodl rren he NP can be rel eased usi ng CNBr.

t
824 105] Miiet %Bleh%ﬁfecmwn%h@h%mm@wal Activity
[1 122;':'< @ﬁe‘%sag)e ﬁol.\lrn%ro@( lﬁi)l(g zE)th {tac Age Elam ﬁlctc%r[l%ound to ?09‘191 the natriuretic

tension Is
compgpsbegniteatas deseihed NFPele ﬁﬁt Ib@lfy @ee'ablh‘d, sobibility, andMBbiological activity of the

parel rn%ﬁx&%%@MQ PELS B‘Fﬁlep ﬁﬁﬁdeCﬂyHroﬁ')lh%@mgﬂ dp Bﬁ@h@ﬂs n%g)ﬁlghlhc polymers

coct I n "anot her "enbod
or °llg§’gi’§s 6“%1383@%?0'@“8?5 °‘L‘%‘§‘H’é¢|‘s is Ala-Asp-dy-du, and
Extension is (Hi s)6-Ala-Asp-@y-@u. In this
(113 nblesdpatpwets, (o eorfiPclminolipgemers)| @aSanthde Sienlg oa dddBadable linkages in their
backBdned %&S&a&ﬁg dtﬁepfxﬁ% ﬁ%ﬁﬂé ?%ﬁs% nchufle %?Jgﬂlci\f ugstéﬂe ﬁnkages such as

novel NP anal o anot her e
lactiqeq glxsoladecsatponveas&ércaqbgma@ 39d theJikorsicipa suseepiitieto hydrolyss, This allows

the fotyinefsnfo ﬂjdScleaébﬂdntEXb@dﬂSh(ﬂ)d&ulhrSwelght fra ents Examples of such polymers are

Ctermnus is
descﬁcﬂe?ﬂ?g Afeﬁm%l ?%?F%#ﬁpﬁﬁgﬁg b?’?sl ?iﬁl appropri ate
fusion protein, which can, f or exanpl e, be cl eavabl e
[1141,j Repessenissieskhoideoglalic, jamphiptiilis, andolingphifisrnolymetseanipligaanerstyee described in
mord BlEBS&E USing a V8 protease (endoproteinase Au-C) to
yield NP-AQ u, a novel NP analog. [108] In another

enbodi is Au-du, Leader is
8227 a- ﬁrﬁ'@ph“'fsagl@'eg?fd Extension is

[1 ISf Hl“l@h@dr@]&hﬂm'%ﬁﬂ'tﬁnﬁ& ﬁx}dnd’é@ ﬁ};d?o Blhg mméﬁeg 5{@«/1”1%% uhcﬁeghoioﬁl b}eﬁ%ose skilled

flusi on partner, ap riate
in thﬁ%t@i”ﬂmg Vit B I%Tﬁd tof Plyaél%?ﬁi) B‘éSCOl pwicti¢se atberdiydrophilic polymers, sugar
moiefd3} lyedsbaras@etied, Bnd dinBin@isharkrggent , the NP can be
rel eased using a V8 protease (endopr oteinase Gu-C) to

822}1' ehgyahﬂeﬁ%égcﬁmﬁ’e‘ﬁ@ NP anal og. [109] In another

acer 1s Qu-du, Leader is

116f3I Pb'ly@kyl'eﬁsél’ycﬁlls @re@%mﬁdﬂﬁds@mﬁl%ﬂt@%len@%}@ oft s E%tsgrﬂec'érﬁ’dadlments the

e Ctermnus is
units qreh&&i ewc%/l (Ag fp@&% °ne ;ﬁ&'ﬂ’ rPérPOIYBlrﬁpyéFﬁf) rgHﬁ‘?l} affe othgjssmbpdiments, the
alkylpreaties ane differertt (.5, pelybtbyleneeorpropiiidne giNEd]l,caMLURONICGS®E afR Gholymers can

be raH&an%)pﬁlﬁM%s (1%15 ex@ﬁa%g‘ﬁé %Pét@ﬂ%?o 8x1g)et aenld np‘rr:lo‘cf)%er(xéI oxldC )are co-polymerized) or

branched or graft copolymers

[117] Polyethylene glycol, or PEG, is a preferred polyalkylene glycol, and is useful in biological
applications because it has highly desirable properties and is generally regarded as safe (GRAS) by the Food
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[1 10] In another enbodi ment, Spacer is du-du,
Leader is Ala-Asp-dy-du and Extension is

W@RW4/0¥iss) 6- Al a- Asp-d y- G u where the N-term nRGI/US2003/037996
linked with a fusion partner, an appropriate fusion
protein. In this enbodi nent, the NP can be rel eased
using a V8 protease (endoproteinase Gu- C) to yield

and Rjpg @diginishationy BEG K thefoknoga -(Q8,CYD) 200kt Out 78 Fdnge from about 2 to about

P 2 7906: i fVi W= 11] . .
4000P6eT, {HMS Oy %%%@ is &lﬁesgbwo{l%é%t%{g%l%%gf f/\%t%ni-xﬂlémble (depending on

l\{gdlf noi etrres are noieti es
moleguigr rwe%élﬂtgghe"& Selensbirenlly g Hydrelyticalbngabise pridi ageerally opgienim BEG is also
biocaupdtiblepamdvypitall dves o ploauee eh ntuble @Q8hst BANPERP EPtfRS! 1S moicties of

. I herejn. .Ear. exanpl e nodjfylng noiety
e {AERER RS TTHEMD of 26 ST uhuel Biim o Plhipirarppan over of
incregsingprgRiaience: 13-30a2-#os30e V25, B201e116,52- B). ( muehaid smbddinefak, the modifying
moiclisélncidd/ 24, & B, oopdsLpaAg) . such that less of the -
natriuretic conpound is degraded in the nodified form
n ul d be degraded in the absence of the nodifyin
(18] o R SRR E ot PoviBpobs Bt ol s’ n LS. Pten
Appliggsion Nos 99/87%73 o 69/8W3j76T) bpte fikdd tiurtehie 200atthd ehtiRt didlosures of which are
incorB RO BPEHYREE of | L |
“,lcorgi (gni,fi can? g\er ce)ﬁ? a %g;dgs é%eﬁeaggf%{aglgfggq%%dg? 1 \t/l%ét fjarlg- By mono-
dispepsit it ipaapiihan e polyalierieneelicohisn bivela sigslomaleqvisr weiplssor b hetively narrow
rangeEdffnet ulﬁtv&igl 'h{sjl t:%‘le adahthddiof uding theRAfRIly l%%o%&ﬁl&&%eﬁgh% monodispersed
RY ] re are nunerous npoieties that can
pobfi LoV Yoed doind, S AR BB BN OUR £ ROHA g reproducise
synthesig and EPAepcovalconpound conj ugat es descri bed herein that
nodi fy the stability, solubility, and/or biol ogical

[119]aCthe PEG YarHe allid€ar pBIgth& Mith A&} drby! SbipCat ERARAMASL: (beﬁ&@ﬁ&}gec%njugated
or ol'i goners hi phi 17 c

I ncl.ude hydraphi[ic pol rs , a
o e gBE o W ap i pomefiea TRPHq ok 14 oy Schs methon-PEG
(or mBEGY eivere sue terink8h isThelaphelyyiner dkokp gros) ovhil€the 6ihai terminus is a hydroxyl

' i1 0 adabl e |i nkages.in .
sroupalB TRl 6 B ol B0, et B P SR o i o
embogimert b sepEeatitedrse IRGBEG 10 b1 WhishcRa Fdpyesentssit affad (typicaklmgeighydric) core

agentSuthRs GfitaerltaiGibl ol gbycﬂlﬁﬁ@hir%en%%ehﬂﬁﬁér &f arfn$ EG &k branch can be different
amat t are_susceptible to

4 Sar e?nd Fllke whi ch
and L BIPAIFS Tor pramplen ity fRers AnHer gty ks ampes of ame mreead exgee from three
to a hunrregl dr vy andhoheeq unkoer of ikl teyhuinalf rryfaxgm BioSps cX BLREd 10 the remainder of
.Ch: r . i . np in U .
oS R 33981 A Iyl o
represRuipst BsBntorRYla CHhGREEPIR-F.i veherearqgidlhipn 3, & represdnts a central core such as

Lys ol glp@pl)iahd Zrepiade)ti® goupiich &lchi8&FBhS 18§ edRIE) BRMidiMctivaon. still
drophilic Mieties 5

re detail, bel ow .2 [11
anct i e K oo e e st e PSR Rlohs e PEG backbone
ratherrthene¢ri ie gdditon v, Ithe dné ofithel @EG tchuird. Tyketl IPESars ké tepredinted By the formula

t (. ' (B .0, poal kyl ene .
o031 AW Ot 960, Ll B K S v
groupnﬁ?{?ett@m’ep@!yetbﬂfwlwcﬂ &t REGrispresenteer, incindeb afl davinh pfingap pisbranched PEG, and
polyalkhlete@Btol oPZEBindudds dil OMsYlidedlehencHdeel Mieties [116]

Pol yal kyl ene gl ycol s are conpounds w th repeat
8222 ngéat;%iegileycol units. In sonme enbodi nents, the

[120] The natriuretic compounds described herein can include sugar moieties, as such as known by those
skilled in the art. In general, the sugar moiety is a carbohydrate product of at least one saccharose group.

Representative sugar moieties include, but are not limited to, glycerol moieties, mono-, di-, tri-, and
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units are all identical (e.g., polyethylene glycol or

pol ypropyl ene glycol). In other enbodi nents, the
w@bdoyhemsel units are different (e.g., PCT/US2003/037996

pol yet hyl ene- co- propyl ene glycol, or PLURONI CS(r)).

The pol yners can be random copol yners (for exanpl e,

wher e et hyl ene oxi de and propyl ene oxi de are

ohgd?sﬁbclihﬁﬂ@éﬂﬁfdl [Z(ﬂédéccmhdes%gclb haE6RE épfcoﬁﬁ aéeﬁlul@&%h ﬂ?ﬂgga%charlde gums,
r eferre

Speo[l manlngccihX Jes gnlc@geo F6 oves(prafgl@kﬁa | Cs; tﬁ E"(Bﬁ pych jas glucose, fructose,
manapp Ignlmﬁ, mbgsem aedolepiutosd) dis arl tg#abqharﬂiesinbladbl moieties having two or three

rorRUBHEIL NS G5 SIS AP 3Bl T ot
Conyspaigh R HERSTPigfiep érﬁi?SC'FiEéa"Hé%Pafeﬁté S8k Fhii B35 0EHRTHASY,030, the entire

disclosuvds ef whidh af3ficofpBRAGE héréiN By eRRAGe. 2 t 0 about 4000 or
nore. PEG typically is colorless, odorless,

&L%@tﬁ& ﬂbﬂﬁhﬁaﬁg wat er - m sci bl e (dependlng on
ol ecul ar wel ght heat stable, chemcally inert,

[121NY Ghedolbdrbaad IlnMet§ H@P b&variad %olgs%ﬂﬁt'é "iﬂokeﬁesr!@ DR108¢ nderdt &@b& those skilled

t
i G R EE T1S) oD o SO ARGt gy B chyien

Conjgdtibreusing pelpdortate moiedibsUtldes@ibeliniys Paterdts HEXE,8%1)131488,049, and 5,359,030, the

entirs S @&EE %gﬁnar% E}l%orh&gtjeaqg} Emg)y rﬂ%é?%? shown in order of

|ncrea5|ng prefere 2-30, 2-25, 2-20,

2-10. In certain enbodinents, the nodifying
sz%u BPF%’WP'F WaterrSolylle PolycationigMoistiess 7 8 9 " or 10

[1222u U r;(l)r%ljﬁi le)rlllbadé réllnts, b10 onya’ufgﬁy wgtﬁrpﬁonfglgn{) }I%gtg,??l%d g&yrp%i ecleﬁl be used.
Biocppptible a&{atebwlqtbgaolywpgc‘f Boltfxts melddeQ B 8¥%BIEJhy polytnbr Having grotonated
heterdbydRs Htacked &b p(emﬁnteé%dpg 8 Wda'té %!)lﬁﬁé’l’r ﬁéﬁn@th m% Ghirdh glglaélr is soluble in

I NCOr Orated herein by ref erence |S e
aqueeﬁr?ﬁlﬁﬁ‘ﬂny Suilh3p Pieerd Gfling rebufferpd eeline ‘be 7o ém%Hﬂ§|n9§ P@@ﬁorgqntc solvents
as cosslvensaat a tehx’pérattlﬂaeae@@blym Krw e I@k(}fﬁ@ém&aiﬂleﬁt@\/tﬁe Polymer itself is not

sufﬁ§1anl?m(fel‘ubrimJ %gllileo% so%‘fong pa,]se %t dﬁ/%{ﬁfgﬁ?’ t 0 &Plu%ogxﬂﬁr ﬁ%ﬁ'@ Wlt% vgater-soluble
polymest auch e PEG Icmsn@taelclqt’f enplumoghtnpesri@mogi hisipe gxsvm on either the polymer

backg&lle YPBE Solirser snl@(ghaﬁl!‘| @chhfaQ [)(m'-ﬁ ?é bn O%I (ﬁﬁgelf %%gg? gtslﬁlmmo acids of

mol ecul es, which can facilita roducl
natugl, g FYSUHS' anipo peik SfpFdBYe of amgnop afadg] ingihingp ety (P goly(omithine),

polylArg)e atndp 0 bMy(ﬁfstldMeD h adhysbagestde OpoBdmingd eash dser ﬁﬁl}l(ﬁlkﬁnostyrene),

poly{ilagﬁ%foa%r ?ate? (I)’lg (ﬁlo éthﬁ/g %?n%ﬁcgl%éepagn(ﬁgﬁ%ggag%gacgﬂat% IQE)IX(}\J ,N-dimethyl
aminpgylateg,y c pol ey, I\h@pth}dg@ynqaﬁﬂatex omoly@E@pmethdverate),0 npoly(N-methyl  amino-
methta&%l%)n%@ym-%th?l z{nﬁﬁ(ﬁ{e{h\dﬂlﬁeﬂ W(I(I Naclnlﬁgl)@f algfngﬁ'lahac%ke %O%&?N diethyl

ermnus 1S a roxy IS Ccou
aminp e R 4ht PPUERY TGOS T BT, (s ot & POIYOUNN:

trimddtiyéamirosdlylatsvbtilerhie); @ﬂy@rﬂ&th@’d@lauﬁi@h@@lm&hyl RehmofiRm B RAdthnd natural

ich Rrepresents a centra
°r$T§dm$d§?F§mbo ﬂlh ngh core 20 agent such as

pent aer thrltol or glycerol, and in represents the
8.227unBer !dranMesteeﬁ branch can be dlfferent and can

1238 QA ol o 0 B S e O A e polsls) suchas
polytosyethyletedd cgiycntnb,e polg(axglethpleted rsorhittﬂ)e anfl poly€oxy@hytatada klucose); poly(vinyl

alcolﬂﬁ qxp%b‘i dg&rgﬂj Fc1,§rb thlg %asgc%’oy ah&) th% lﬂﬁe g%lﬁrgﬁrctaﬂ) ge homopolymers

e natfiuretic npoun erw se
or rapgpEherbAack serglyees @f“il sFPOlyOEs é’Fsefb pa e modonmR 1| thecdbgupepolymers, straight
chairt #®&6ched. €pr esented by the formula (CH3O PEG ) PR-Z
where p equals 2 or 3, Rrepresents a central core
such as
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25 Lys or glycerol, and Z represents a group such as
carboxyl that is subject to ready chem cal activation.
weioklo478anot her branched form the pendant PE@CTES2003/037996
reacti ve groups, such as carboxyls, along the PEG
backbone rather than, or in addition to, the end of
the PEG chai ns. Forked PEG can be represented by the
[124T ogﬂwh@exa}%ﬁg o gﬁ%@addxh(ﬁlal%gftn% rmcfu@é rﬁhtozfre P&%ﬂlﬁm [P E@xazohne)

IS an acti vat
dlfurtCtéqnﬁH rPgly@c'g%Oéslﬁf?rphtﬂH@) t(e?’?ﬁl\’ﬁ’él Yails h?‘l’llé(ﬁ’éyngngééqn%‘rPVPQG PVP  and
poly(oRREIRS)RIE WelDinolvh gbltas ma]hd artfa0d 18ir prepdrdtioe éHoulQ Ibe RAER Gkt to the

L PEG a 30, pol IkaI a
sklll?doa%rsf%n. gchYI iarll]del S rsy eslS reu‘):1 %rg d%g%‘ed Iégggﬁen% gg,ﬁ& ancl %,631,322, the
disclivyiegofi véich e 2@ prpdiated headin leuﬁfelFlllCé ingheinzotirmnls d es cribed

herein can include sugar noieties, as such as known by

8.2.3 hose Bi&hhésiv@ﬁol%ﬁhidnﬁk@ﬂﬁéﬁes I n general-, the sugar
noiety is a carbohydrate product of at | east one

[125% aCeahirhgdrephijicpalymers Reppar esevi patentialy esafybisioadindsizt prepgerties. Examples of

such! ﬁln&ggra f&% fﬁf eQaJﬁ}gJﬁ d‘l ﬂng a%%l\% 84}9}0%@ gcggllathmhf tef &S Those polymers

contxgy qgglygg@xg /g(pggsg@g relyegiisaeien gxhitiicioadhgsie properties, and also are readily

conjiRfed Svﬂ}@ Qﬂéatfatrﬁ%ﬁc §M%u1ﬂi§ d&skrived |B&§1n gdatxﬁﬁl‘?gﬁﬁrodib@' ﬂol%n@ﬁ @hat expose
pol ,ysacchari

peci f nos r S
carbfty Tl SRS nFGTH R Sty g Py s o PRl o Daydies. and
polyaﬂmg;tetscaxsellsofbiqadites)ssaepolynnmn nose, po@aieaataus)e usadj th glgliver the hatriuretic

comy o%gcg I?oet% %tpﬁrﬁestlﬁa'l fracf n& tfler s%@g o I 'cﬁlcelx oF ea@ 1bla§§groups to

ree hits
enab@_q;hqnbto@yerg sfeomgln do the (g@sgglgtestxeeé |tqa<5,bqné §g.p aidin 6§@1very of the natriuretic
cmnhﬁﬁi@ﬁ@ymgnd raf fi nose. 5 Conjugation using sugar
noieties is described in US Patents 5, 681, 811,
82; 438 quh“mﬂﬂm%EBSQ 030, the entire disclosures of
?3 ncorporated herein by reference. 8.2.2.3

[126[']-'; er%fﬁE gﬁl;o%m%lms ahd ﬁ@duﬁlﬂig %let;ngﬁ@LSYasl%Pﬁl EmdiBy.ethe lﬁi&)ﬁlhc moiety

e various pol ysor at e noletl und
may g var R igoRIe ot % il egnaeriood R V%ﬂd i g, ot ot imited
to, alkbllnﬁl(h&ﬁs talkenys ﬁlbi@ile‘s,adhkyﬁﬁtrﬁiieﬁes apldngiaiey, agtdligt oieties, alkylaryl moieties,

fatty agxd moxe 1es a%aman 1?'1 Qn%l)cl){cg?s}égﬁ Qywcﬁlglg %olpﬂig W %%% Oo'ﬂ orr]x%egs

S5, 681 811 5 438, 040, and 5, 359,030, the ent]
(1275 3o g limeiesy o by P a8 sl SPeat et 6 iy drocarbon chain. In

somé EHANIRBRE the&lk?;l ﬁol&y BisQeRBP 2] N loEmbM b&bonSEdmsb Ireother embodiments, the
cati.onic Orre e S

o el Rp i Pb ke b ear et iR P ARG T D 2 6,78 1010

12, Beldusedo, 17 B|80k9cmr@<a¢a|rﬂ@h etonva t iempled indiide saperhiods Hndanaliyg moieties such as

mettgp let}{ﬁﬁ;r(%g luge%tyl fhgfyl ﬁéij%m%l:t?l’ n 21%&@9' WAEy1, h@i\ééy‘ﬂ @ridecyl, tetradecyl,

terocycles afta péenda

pentaflegyphigxadeqyht @Fad%%li RS W oo e dHnehed aﬁi%ﬂ §igtics such as
1sop+o§y1%@& BiB1, Qerk-ﬁhtyﬂqzsllﬂéihbﬂbu@ﬂﬂtéﬁ-peﬁﬂys2—nﬁﬂi§21|:peﬁ$l bukth@pad !, 2-cthylhexyl, 2-
propégllpayﬁ,l aeg gl’gilt{}!‘élﬁ? gl%q gg)leg 11\(;:% k f)m§h %ove srﬁ?rgteé gilg?ﬁno%gg%gcludmg, but
not biedtedeen Aiylanlyl,37-Btenyh %mmyle rethpil, rrieﬂltOBYHYb tead poprypyeyl.  In other

embb&xﬁ&xlts thé ﬁkﬁ %metyslyg io‘v&@} ﬁlﬁfi }n&et§o 4Rl @thér@nﬂ@dﬁﬁ&ﬁ’ssthe alkyl moiety is a C,
per se but 1 s brought into solution

to Cg}oafpv[ q”ﬁbmWFWh IR pome remg(@pr{}pa}s,ethe ’ﬁﬁﬂl?ﬁ‘ﬁ Ingnegfusefpfggllylzéeg not consist of an

alkyCR&kth Sor sﬁ&ﬂé‘&ﬂ& G&es In&@bhb(iﬁofﬂﬂbwwﬂﬂcﬂef&ldﬂ}aw dpecifoailynddes not consist of an
er 2 backb ne or t he

alkaﬁﬁd?‘g}%é P Ps§ F%fi% CINGE nf%"ﬁ% AOWTANAE MPFR and ot her

positively charged pol yam no acids of

22
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natural or synthetic am no acids or m xtures of am no

acids, including poly(DLys), poly(ornithine),
w@odoyp4u8g) , and pol y(histidine), and nonpepti dBCT/US2003/037996

pol yam nes such as pol y(am nostyrene),

pol y(am noacryl ate), poly (N-nethyl am noacrylate),

poly (N-ethylam noacrylate), poly(N, N-dinethyl

[128]"5l rﬂ"}{é Q@&l@(&u@g @a)l eithP Lé’ &nmxb%tgéoe&r QMJS%J‘Q@P&% |013Fn§r): substituents, and such
am nonet h acry ate \hlg] am no 25

substﬁ@pt%s/l gtefeg,qbgt eétsxer dB epty{ltﬂfeéet theaﬁftmlsref wateﬁ:sw ogft@)conjugates or eliminate
the biofigiédl tNitgl bR ddMjugalssl Padetieilly aerfetiag Rpctiogatiy)chiNbeSuithibBtoiogked with a

proteatmg géorlrlﬁtsg%grt(}/ refde )the Bnﬁgé{r{aﬁtty hr%{i—m?eﬁewg el%dch FS)L%Sth{ITe%[ %ayp Ee optionally

suc
substttutpchmth)aﬂ(amnnlomflgtbr@neg @ibisignenige) The term “non-interfering” characterizes the
substiteiné GSE: BRRGLY L@e@br@%ﬂf RRYibis"td BBe¥imed FHREUrdaRe with the process of this
chl oride), and natura or synthetic polysaccharides
‘“Velglﬂ‘?:h as ch| tosan. 8.2.2.5 Other Hydrophilic Mieties

30 [123] Ot her hydrophilic polymers can al so be used.
The Emtampti awidtn olay de vpriduy (adty yeeid pdictiee thelpdihy ofterpl grugyhthelis, saturated or
unsatxa& g(lﬁ)xéﬁ\( Sltlg} %‘d?ﬁﬁy%l& fotef %1) n sgﬁ'll: ¥r£ M@ﬁtlé“ﬁlle%t%ﬂamd m01ety has at least

ate Cose pol y( Vlﬂ%
2,3, 3 HEH C)arber'rww )Ino Qe %ilﬁmnt@dh%%wwda?fée%éaéé& Bt fre B 10, 11,
12, 1304, tshss, 17, k& 19, 2h@ 120 281® 8 cA ale@s.honmopol yners  or

random or bl ock copol ymers and terpol ynmers based on

B AL

funcegpel srgup dsuely an@HeSH.on NETR') thas i ostianed iso it it g1 pres b mtramolecular

fashibiEE artRMbte ﬁ\Bl@ty R asdidt Wifs ﬁ&i‘lr(glﬁis BObE enitdamiehts @e, nucleophlhc group
di functi onal &g %/bl oyl nmor

|
is prﬁtsqt%;l(\\/}fhtﬂ,q)rﬁtw \yﬁ;.ng o ncggzlroo(therwmel\ﬁe%x’ade% mn vivo, with the

resulpding (teax ekl thepegtectiigegrovplid defunteutd, pairatysisrof the norfugete,and resuttaht release
of th Eg‘li"Fnad[‘I%Q?EO%é)ﬁ%ﬁiﬁ%?{ Jdsbe readily apparent to the

and its synthesis and use are
described in U.S. Patents 5,629,384 and 5, 631, 322, the
825 (i se"%"éi@‘lﬂ"é@“@?‘et\ﬁhl ch are incor porat ed herein by

[130LeIr§sr8§$ grﬁt?ogl {1 : %odqirlliégl%lxt&éncﬁlg?snan QE%?me Many polymers and
oligquets\arepanphiphibe aThesemrdqme blockt e@rpolymkis ybr@s@ﬂ 191>p01ymela @hereft gepolymers

that Hl(:lg&etfy{hloﬁlﬁhc gﬁﬁlgpdhﬁﬁ IIQ)EtheSS H&l?h 9&9'b¥ P@fh@ fet S f fo@ééﬁféns ah®ér polymers,
97,346 to Mathiow tz,

sucheag Stré!ght %’b@[@“ﬁ‘é‘i ym?fgpolyesﬁtoa@mowaw@ar boxyl i ¢ groups

(e.g., poly(acrylic acid)) exhibit bioadhesive
[131pr Ohetytiiopiglic ralythealosdiganes desaitied nyay igkiwo pombiratiand ofxny bf the lipophilic
and %Qﬁo&)ﬂo dlnL F{elilgst &e?crﬁQMqulﬂd§uc%%%%HgQ %ﬂi ohgt; &sntyplgﬁpln% we at least one

ners that e car Ifc acid
reacifpeofyprsionsh gﬁ@gr @ﬁ Frangie, hglg,c}a.ydgg(yl amine, th101 sulfomc acid, carboxylic acid,

1socﬁﬁité/ @i)(?(ﬁtdsl@e a&ﬂh@llkécﬂhlizfdﬁé oftdd Gt %a%iﬁﬂ:ﬂleﬂ&&‘ théip’dﬂymer These reactive
ort hoesters, are also bi.oaghesive y
rncfed e eane ped b e art oy TaRFrTRr ot SO, alom
arylatigiypoalkydsyltgeoup,ive a tjpephitiopaitnges bii aligbmer,rtherdby inbsasingehe lipophilicity of the
id
hydlgé:ﬂll}{:&‘glg/?wrg G (%%’rs (%%qyeréﬁg R:n%ﬁ%?@&g %e?%xﬁlgf%\‘yﬁp%nghlﬁﬁ
[13251astr0| nt estl nal tract, and can ajd in the de

liv
P 3hi, ophi s BPYE con 6o PR AL O RS- 0 dptaporsTe il or where
apprb;brﬁ&pl‘bhdtﬂv@ edvdiaRhth @8 carboxylic acids such as anhydrides or acid chlorides. Examples of

suitable precursors for the lipophilic groups are acetic acid, propionic acid, butyric acid, valeric acid,

isobutyric acid, trimethylacetic acid, caproic acid, caprylic acid, heptanoic acid, capric acid, pelargonic acid,
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[126] In sone enbodi nents, the nodifying noiety

conprises a lipophilic noiety. The lipophilic noiety
woreop4l0€78var i ous | i pophilic noieties as w il bePCT/US2003/037996

understood by those skilled in the art including, but

not limted to, alkyl noieties, alkenyl noieties,

al kynyl noieties, aryl noieties, arylal kyl noieties,

laurlcaal‘:llﬁ)/rl'lﬁ'fsw ac’fmbﬁ&fu@%md stg'glc aﬁﬁtﬁéheﬁfb' agldnp%n&tehce&:d ceratlc a01d montanoic

a anantantyl, and chol est er
acid, propiSHe e d-afieneEn g ’oﬁﬁﬁbéh“%%zaf Phe aaldkyfmﬁﬂ? éflef lggic acid

linolehie aad SAiciragitl adytein fmsatd it dattyl acidpdehydrdiidanadrdaty ad, tall oil fatty

acid, g‘?“& 11 ¢ 3419’%1 os%ﬁﬁokv)v%p{a Q(chp saf{l&we&?a cif rg&&oé &) glaérﬂﬁ acid, maleic

as at 1eas
anbycaio eshorhibaiis b dentroeti g 6, oreal il adipi¢ e@«;ﬁ apadaigqacid, sebacic
acid, ltétr%@irophtﬁaﬁ& Hﬁl@'&rﬁﬂ &&ah&'ﬁg@ﬁﬂdﬁ@z{nﬁfhnaé ksdcinf¥0doRitand BAAYAIEE carboxylic
bet ween 1, 2, , 10, 11, 12, 13,

acidsq 4 15, 16, 17 18 19 or 20 carbon atons. Exanples

|nclude saturated i near al kyl noieties such as 25
[133]nekhla ydrminalt ltpyphlhcmr@py heed oftbe|equippdant, yi k-, thiy eseylting ch)g?jyxyqrs can include
terrmgaff th%fdgglh@ gllr&ﬁgs'tha‘fl gx@fllle' saxH@ gxedrrﬁférent g ﬁﬁéﬂnhc %ﬂbh}g%ﬁyte derived from more

pent ad ecy decyl , "oct ad
than ?f@ﬁ%ﬂﬂ@ em){ -fuptional alydya| e%akmyat%ﬁoa“m aW@H%'doraikréWl group as defined
abovéYDi eti es such as isopropyl, sec-butyl, tert-butyl,
2-met hyl butyl, tert-pentyl, 2- nethyl-pentyl,

8251 Wﬁ?ﬂra?ﬁﬂ&ﬁbw§%mﬁéﬁy'hexy' 2- propyl pentyl; and

unsa nol eties derived fromthe above
[1347 afHd rnﬁidﬁﬁng’ﬂn&)ﬁb n’f&?'b@talsﬁ‘ﬁgﬂt BE bﬂdﬁﬂhagpol}k&léhc mB@iy doinﬂﬂlsir@d)ne or more

uten
straight ?frb&?g%@

oSl s RO T B REP3 0 Sl gy sbsittd o
unsubistited hikyl Imoivtiese Hpwesr, in detaieemtmbiknghts, theingdifying moiety sgetlﬁcally does not

conm%tolg & alwgﬁ{yrgﬁ@ fnSothet &%’})ﬂ)omn%ﬁg tﬂg%ogff%né rﬁm@ty gf)emﬁéaﬁy g&s not consist of

I 'ment s, t'he nodi f ng
an afkeyleemgiety, pe“éhef pc&sallwlynedslé@l Asfetieso His poste eppbodipents, finglpde from2 to 25

polyeﬁ@leﬁé Mycopé’ub&f?@ Ghokd ﬁ&%rhl)ly 3683 tOT, ideR Fomt2 t6f15 aTlheqm@ﬁlkylene glycol

ool BN e BRI 1 Y GERS™ it Gy R e ety
from|2Q0\20, maielpeufﬂfablyd'rcmt Yto 13,2n00prfS@lly Bdir 8 Ful10 carbon atoms. The alkyl moieties
96 [128] The al kyl groups can either
arepgé%yb{#% %%%Q%tzsgd or subst ituted with one or nore
substituents, and such bstltue ts preferably either
[135} o Tiisaodifyineameicty mayufor F\"a{“ﬁlé of synt hesi s of the
conjugates or elimnate the blologlcal activity of
the conjugates. Potentially Pnterfering functionality
can be suitably blocked withjfja protecting group so as
to render the functionality n-interfering. Each’
substituent may be optio substituted with

y
additional non- inte;iz;lfgyizZZfituents The term
“non- |nterf i char act rlzeSﬁkgexﬂ§ubst|tuents as
not adversel )5“ g%fAG ct1ons "t(?orpﬁl erfornmed

in accordance with the process of this "1 nvention. The

whexfeﬂte{lc}{ gqgfngeﬁgp%rﬁlm{el%)f R8s éﬁ%[k&ﬂh@e@ ﬁévfnﬁ maeﬁﬂbgnsrzmd B is R 1 to 20,

I'nc | or synthet satu ed
prefaublyz o #%ﬁféblmorr PRy 370 K 48 &*H‘E BA%%IP%?PE&E‘?“HY selspied dds o
polyill@ylei@ BRcob iibied hiiptnSububiteind Alstiymaab 2b, plefemably 2InAKS, @bre preferably 2 to

6 eSeb bl bl TR ROR IR & BBty < o
-C(OF-, -NH-, BHC1D);, o T(O)NH., WitBrespte to Eg@nulgsg andj[H?Ii ang[gl somgembgglments the
cm-%h efyzls atéeht, al] thgﬁAd}ﬂﬁ&Q%s a2 Red dithadloYWeRty oh -OCH3 moiety. For
modi ying nolety is an aryl ring, the ring can be
functionalized with a nucleophilic functional group
(such as OH, SH, or NHR) that is positioned so that
it can react in an intranol ecul ar
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20

fashion with the carbamate noiety and assist inits

hydrol ysis. In sonme enbodi nents, the nucl eophilic
wWQ@r@4p478%1 i s protected with a protecting groupPCEpsisE037996

of being hydrol yzed or otherw se degraded in vivo,

with the result being that when the protecting group

is deprotected, hydrolysis of the conjugate, and

exanlip%si];lik PAG Fna& B BARRy -teﬁfnnz&é’&l%;l ﬁ’@ﬁﬁ errﬂiﬂl\/ztbtéd I?teﬁdvfﬁ%?:o ™ Quf‘ ¢,7,8,9,
is iphilic Mieties
10, goﬁ% h% ?%ggﬂ§l9fﬁg)ﬁ%gl%ylng moi ety i ncl udes an

ilic noiety. Many polyners and 20 oligoners
[136hr b Vﬂﬁ'ﬂ?h iapringcfaed that Hhe pligaarep obFarmmla Bl is dielCan gsprcy ofiths jnvention.  The
ohg&feﬁ Rejed Ft‘éﬂ@é?ll ch%{a%lpﬁr asH @Ednd&P 2Rl §BJs Sin ablIREA gl%h&d St will be

NG T TN A e

© proviied, Efbrgixﬁmméjas A prilat@ akbied or arangif;ta/fafed Dﬁéo)ﬂaﬁﬁﬁd @iy be used to conjugate

biolo%f%él O;lchgeco Js? %t]ug-[lﬂg B’%ﬁ‘h c%llc 1nsuPn ca(ﬁc%{un mteger?ns %;{owth fhormones

omer s CONDI Na

etc. ff'hfgnq@lfpl@gmpqeli}'@lay,éw@xm@; vt} form,ﬂlml eties descri bed
herein. Such polynmers or oligomers typically include
at least one 25 reactive finctional group, for
exanpl e, hal o, hyd oxyl , amihe il , sulfonic acid,
carboxylic acid, cyanat e, \ /ester, and the
i ke, which are te inal end of the
pol ynmer. These reactive groups can be used
to attach a lipophilic Iinear or nched chai n al kyl,
al kenyl, al kynyl, arylalkyl, or aFkyl akkdmgeBup, or a
| i pophilic polynmer or oligoner, thereby increasing the

(137 Mﬁx’léi'nkﬁdhid iy nﬁépeﬁcﬁﬁtly sElydkdQ@pds bh Qk}ﬂ) ﬂio)éfyﬂﬁﬁngolﬁ carbons and m is from 1

[ her eb ngerin ner.a .
to gér)fﬁge?er 2 t%elg B m[oieﬁ%’ afﬁy 9 F efui ?Agf is U]Sgpeg%ﬂt,ly sfels?ted and is a
pobyrlkytgrie glthb elocbe'rhawegin fubuanits moinos from 2 th 25c preforily R ite 18amb preferably 2
to 96; Wbe or AL Qﬁﬁ b?stxﬁdepernﬁ&‘ﬁ EeYe%te@ QrHl' 1§/ﬁ!)1ﬁmtc§150h eferab 1 to 13, more

carboxyl’ic acids such as an des or acid or|

preferahbpl @S Bere Pefsrablydtes- pw&megmr%cla% Fhatthf‘eohgprp%,sﬁfqrﬁn@a s itslfan
as@f:todfﬁﬁe iﬁf/@tl@lﬁ eThe(‘oh@&‘rhdﬂ ;map 168 ProRidbd; f(&Cdxﬁnplcb Ak )&(rphﬁla@(hllodhol or as an

actcl:vgle? 811%)mer an 'ma a ?setiv {o coxglﬁafa %mﬂ()élrg%l{z r%tlvg hé’ﬁpogned %Br?tﬁ%ldBNP such as
m%hn dalmqg@h,antgfmns gmwtfdlormcm& W 2004/ 047871
PCT/ US2003/ 037996 | auric acid, nyristic acid,
[138P a8 thddi¥yiBE nBiety Slaf FrieLanipfel Bhwe bphemic acid, |ignoceric
acid, ceratic acid, nontanoic acid, isostearic acid,
i sononanoi ¢ acid, 2- ethyIBexan0|c aC|d ol eic acid,
ricinoleic acid, linoleiciacid, i nol eni c aci d,
eruci c acid, soybean fatt aC|d [ fatty acid,
dehydrated castor fatty ookl fatty acid,
tung oil fatty acid, s hf | ovel fatty\acid, saffl ower
fatty acid, acrylic acild, nethacrylicyacid, maleic 5
anhydri de,c extdepht hal¥¢_anhydsj-ge,, terepht halic acid,
i sophthalic acid, pi C 1 d, azel ai c aoflhulsi@paci c
acid, tetrahydrophthalic anhydride, hexahydrophthalic
Wheaaimslm dehde ipw&ﬁﬂbryel@ct@pdhsils@mm %ﬁé@lh%ﬁg}n 6RO i€ from 1 to 20,

m na i.lic. groups need not
ety 2 e Pt T s ARG GHORg oG o
polyalkyddnti gigcol meietyihandlg ol sulpajxintl h & f@M@LP 35 bh&tab@ﬁ@o tdRo0:s prekerably 2 to
16; ¢ ?gh )gfs Hd@&ﬁ&%y s-g{%&ed aln@ gglilmllngcmcget)a%slm% ?{xl OeC dag 1l|s ;éreferably consisting

nal
of -Gaj Qer§(|0 ﬁifk,yﬂylp(o)e9!7?6@Nklyleachanvh@p¢09¢nﬂbseleaile@(gndasrfydm 1to 15,
group as defined
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above. 8.2.5.1 PEG Al kyl Mdifying Mieties [134] The

nodi fying noiety may be a straight or branched
WEoIoyEISTL noi ety conpri sing one or nore straP@huSmN3/037996

branched pol yal kyl ene gl ycol noieties and/ or one or

nore straight or branched, substituted or 15

unsubstituted al kyl noieties. However, in certain

pref&mtgoﬂb i3 mo:;e, pretfé?ﬁ)l)‘m bfrydra&emmﬂ ¥% 63 pedil bd @ale&la&eool% the oligomer of
not_.consi st of

|
FormRJ iR ARt e %ﬁtlg‘iz %%@treﬂygﬁ@ewﬁﬁﬁ 31 Rl g carboxyli
acid BOds af @i gitesitoligrmer. amtkaiedpam & Hoohutds ¥ and Thandinlsytad dmpodiments the Cm-X

mme%gl){ gb%l:r‘t qgc* tEé 1’ ene&lg?tigg‘%m Qd)\gl!tl'{gﬁ I’léﬁ mo{é&lop OEf-I o% t Bor

bunl nor e era fom
exargple, e DA M 4thpxF- E@m@edt%hwxymlnmﬁ%ﬁgi haying e émy@é; 78,9,
10, ﬂolzetj %15 16,9978, ®PRkup®RAd. S conprise PEG The al kyl

nmoi eties in sone embodi nents are preferably 20 from 2

[139; I? VQ/%I lgoalbﬁrﬁ z{teedf at%l'p 18(];)%1"5169 %onm(aii i[? s 1%91% & rgeec];: of ffﬁe 11X1ent10n The

carpon a
ohgmeesfraayévb brpvid¢dk fanexample.as i primary A@Hpl oWﬁeanmtdatﬁmltggmmnémy be used
to c%ﬁ fn@l()gl@:?ﬂ? g\mv@ conl'ﬂ)@Mﬁs @thér@l{aﬂ‘ﬁm sucl’gs 1r9:ﬁtnxcaﬁﬁgﬂin rﬁﬁ@ﬁrons growth

For nu wherein each Cis | ndependent Iy
h°"’%°§Fse§‘f ed and |s an al kyl noiety having in carbons and
inis from1l to 20, 25 preferably 2 to 15, still nore
[140pr dhephatniageuficat chard@eristiascbuehens hy dropBlicity / ilig@mjzﬁeind:é thelcgmjugates according

to erﬁ@ddﬁﬁ%ht@ gftﬁ@%esjerﬁ 1r§/e tiof? ’:a)ﬁ%le I@ﬂe@ g}eacﬁjséﬁfgqle nu m&toYPlf@}ﬁbMeﬁ the type

subunits an rom erap

and feggtis ofpliat ehaigpthe nazurf of thel@EG-éea?e#l 328 apﬁ@éaméﬂfiqowugaﬂon sites. The
exach Bdn@€ bakk léﬁfmpdpﬁbclieamkdcg:ﬂ kdnrbg viRH até% gaauia lstabl@ mﬁAﬁgﬁé(g%\)@ ,to hydrolysis at
referabply - - -NH, -N
physé‘iqogw@((sﬁow—'ﬁp W th respect to Formulas | and 111, and
in sore enbodi nents the Cm X noiety is absent, and
8.2.¢ he PA&&#WPE‘SMOF@W ernmnated with an - OH noi ety or an

. For. 24 2004/ 047871 PCT/ US2003/ 037
(14135 TSP, A EPBU Ry P ) PGB o e sl forming
moidty eHa %y virosrsuitatile ﬁhlthEG,mghﬁMetf&g asl will2he \dhderstoodShy those Bkill@, in the art

mclud’irﬁug'ugpot]lpntltfééﬂj aﬂ’?o‘xz\lﬂgtd' ’andgzgnm&)ﬁnn llZ’s e8 erlilq%)&{HQ@R gvgerein the modifying

€ apprecla
moigsy ingladre p sabifforming malety, the nat@ur¢ttcggnﬁou@rvoasgﬁ@et prefided fiypsalt form. In these

embbdMEHN O RatriktR coﬂﬁduﬂ@éﬂﬁfugd@iy a@&lawd%{ﬂhQ%ﬁtablg?ﬁanﬁ%&im{ﬂ@ »acceptable

as. a Secon Qf .as_an act
coufiion 1 0 BB PR S PR B BmE TR fgfegee fons suh
as chi6ro] e, i‘od@ phaaghiae Cicetait, cirbaate,3uléane, fogytate, didanesylite) onsitiveeiyns such as
soaf, Rl e Rl B o onlg, 3 PPITBIY al cohol or as

goner nay be used to conjugate
bi ol ogi caIIy active conpounds, other than BNP, such as
[143] ndie imedifying wpieRriap ingude @py Brdserdilic gReigieh liReRMHSaicties, amphiphilic

moiéies; saltlib@ninpaabidti¢d, Bgl OMbiedtipnd TReyeof. f 1A HrefexadgabBdimbiay €he@nodifying moiety
is sefle%{e(%l)rg .the grouop consisting of (CH,CH,0),CH; where pis 0, 1,2, 3,4,5,6,7, 8,9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19 or 20; (CH,),CH; where qis 0, 1,2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19 or 20; CH,CH,(OCH,CH,),OH where ris 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
or 20; C(CH,0H);; CH(CH,OH),; C(CHs);; CH(CH;),; CH,CH,(OCH,CH,);C(O)(CH,),CH; where s is 0, 1,
2,3,4,5,6,7,8,9,10,11, 12, 13,14, 15,16, 17, 18, 190or20 and tis 0,1,2,3,4,5,6,7, 8,9, 10,11, 12,
13, 14, 15, 16, 17, 18, 19 or 20; and (CH,CH,0),C(O)(CH,).CH; where y is 0, 1,2, 3,4, 5,6,7, 8,9, 10, 11,
12, 13, 14, 15,16, 17,18, 190r20and zis 0, 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or
20.
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0 PAG'X 0 (Formula I'l1) 10 [137] Werein each Cis

i ndependently selected and is an al kyl noiety having m
w@aroboss7end mis froml to 20, preferably 2 poI/1S2003/037996

still nore preferably 2 to 10; and each PAGis

i ndependently selected and is a polyal kyl ene glyco

noi ety having n subunits and nis from2 to 25,

[143pr ehebragding ekaripfes aianodmﬁgsm&aféﬁ £ gatific p rpo§e|@ isiftended ds$llustrat1ve of the
ect ed and

d
e el T RS PPy VY 160 T e ) ppeiog ot bl
moietics By conjugeatiop rtefadna/blpyrtldulardulﬁ‘tlomhty wiill [be Ipessibfepwithin &tecmunds of the
chenh%ﬂ:ch}ugﬁlog lm'eglgﬂmﬁs o?{%loge‘araﬂajhﬁml:d helrén ' A&@dfng@{j‘ad&éor@sﬂg gtEeS can be

I nvent1 on. e ol prOVI
selecisd apises acepeding tpihp wwleapfé’%@wemw agdiscleped hefeipi vat ed
ol i goner, and may be used to conjugate biologically
8.3 acConjagationsieatepits, ot her than BNP, such as insulin,
calcitonin, interferons, growth hornones, etc. [138]
[1441rh@hqm§nuraylp r@gmmmb@cyuusﬁ;s offthy insptipmFaa, hap ¢ alifferent femel | of :biological

acti relatlvé"to e ere%@h@ﬁigp uﬁgénjugBMﬁtm&’e@Boﬁlg&ﬁMnﬁlghésl )In fe embodiments,

erein each i s 1 ndependent | ecte
the ngFgfc PRI ARRISOEY AL A Horea Al e g . B bt of factors
suchpas e @e@dz! of conjigatioh Svithtddifyingmpsietiep rseléogivradt] cgnjilgatian ity orathé€lmolecule

and &?ﬁ%&n%ﬁohlﬁr gr]?o%g g{] gselggsl céi)ﬁﬂ)lg ﬁ)t i szgﬁ%gddﬁloﬂ and ttals has an increased

plasmrr bﬂhﬁ Iife.t Borzsampgﬁs éﬁ@ﬁtabqet}c @mp@missof tbmﬂ@nﬁmnerwrb&bngﬁlf@d tOomclude a
modiEfing RGN aXoheS tvd) ARRE RAEL vk, Yor HkLGL6h BB Ghattifireffc &dnipliind Gtructure at
apprgﬁrlateet acl(l:lg% Jl !:- nr%( %g &gmcorg Sg%f_%zs ﬁ?sr s%xf ag)[ %Qrc%céjtﬁ% Ithseté%g tion of a
mod(fym@momyifhptemd By twlay ofs:ehraﬂet edh suitebl¢ ®njugation sited waylbmpiR® anvfhino acid
r&mgggﬁégglg, %?g}&ggg@3f037996 preferably 1 to 13,

erably

nore pre 9, nore preferably 1to 6. It

Wi be appreC|ated that the olig Forrmula | i
T Podipsaisiorskanfe e AGIFE Y ﬁctlvq’f%ém&“&cwﬁé? Péfgy ing toan

activ@ Isi/ ind@ebeptbrorofex,antph @ fmﬁﬁonal AP DDty dsiad amaoiacid désidas isambdified, the

agen? 19({ lloﬁ/ggrt nggds %l theqdomf% site. dtile case;(o %?Iﬁtfort oarsnF{% mélpgﬁldé hed a(aartlcular affinity

In sone e
for tiskingrNER-An ependingPiGhe 9itd @ twhich ghet nairivieia meldeuld is hmdxﬁed ©Hnclude the

modﬂ”ﬁhgeérbfup?fhe ity Fdi3nd BN h¥ -for TR reRpr@aPhethe $aB€, &7 /ﬂ@y B8 Yeduced. In

hoxy-term nated or_ hydrox tern1nate% E
somg, g{}hoﬁ@ei{cs, tl? nagwre&c ccgnpoand c?nju@tes ave l%@ aCtIIlE/ Tst e j}glve,lu?conjugated
natrik@tic dothpOuind 20njegates) rbint Rtain] ihiEdyed ¢ha1w:térist1d9 @elatjyp e ancabjegited natriuretic

com%cggci f]otégu ate%I s!u{gn ﬁcre%%ed r & sg}il(!e% lnjo eol&rs‘?s a{nﬁ ﬁﬁérﬁa iRt li?esgrea%thty to cross a

nven
cell membrane. It is envisioned that reduced activity can be preferred, for example, when long term release

of the natriuretic compound is desirable.

[146] In some embodiments, the natriuretic compound conjugates are monoconjugates. In other
embodiments, the natriuretic compound conjugates are multi-conjugates, such as di-conjugates, tri-
conjugates, tetra-conjugates, penta-conjugates and the like. The number of modifying moieties on the
natriuretic compound is limited only by the number of conjugation sites on the natriuretic compound. In still
other embodiments, the natriuretic compound conjugates of the present invention are a mixture of mono-

di-, tri, tetra, and/or penta-modifying moiety conjugates. For example, in some embodiments, the
biologically active natriuretic compound is hBNP, which includes within its 32 native amino acid sequence

includes four preferred conjugation sites, including the N-terminus, Lys®, Lys' and Lys*’. The work of the
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ol i goners may be provided, for exanple, as a primary
al cohol or as an activated oligoner, and may be used

W eoogo#jstgat e bi ol ogi cal ly active conpounds ot PEF/US10831037996
BNP, such as insulin, calcitonin, interferons, growth
10 hornones, etc. [140] The pharmaceutica
characteristics, such as hydrophilicity /

invehtbr® @it to rﬁdnb%njggatés Renj el mgmﬁ&r@ﬁ&om? nlgs” &st” and dlconjugates at

Ly et T TEG h RRI PO B TR HCPLTE FRSEyp=r g Fptides and

zmdMQngth of al kyl chain, the nature of the PEG peptide
| i nkage, and the nunber of conjugation sites. The

[147?)( &d mauRyiHg ﬁox@tfy id ﬂ?&eraﬁﬁ&ﬁgﬁtl& dRipled RIRABLBRA RfpYaH] ﬁfére than one

moxeéyf on tf% I&%ﬁ{}' gd{lcgﬁ)? %%be‘bf-? g\FnﬂP' ﬁowfgéq.llya Yl%rn%gtg:h or%lrngunx S Coupllng may
emplog Ihydrélgmable agndukhiydrdliyeble bl jor mixns@ i thertiyo dienwiiffesent bdnds at different
conjggg,%nfs éS?g noi ety conprises a salt-formng noiety. The
mng nmoiety may be various SU|tabIe
salt-formng noieties as wll be understood by .tho
(1458 1 10818 T dEsa e pafrineliq, eARgund B ouRiBt t9 ﬁhﬁnnto@amgommety utilizing a
hydxemablewhcmeg an Gsted{ R bYnktaNor bﬂba&ﬂt&ﬂ)oﬁi’}b agke meatt@dﬁdbﬁhbﬁl ddupling will

prov‘ic@ a r{nﬁ')xure{ %: onfng coty 1é%a¥eythat acts gsdae 5 O%‘:Ja%t agpn%ach \may ba desirable

npou n
whereﬁhesrmrmreﬁmomounﬁntoﬁ@sr@ m<e¢tb erdivgainis gnactiviy é en éhe rcmtrgete ilagks the ability

to aff&’:f'ﬂ@ Ho&) GRNEHIGE hetrihrSHARRM ﬂn@g Bisnatd tBctAnisivtof ARbS such as when the
pharmaceutically, accep tas counterigon as w ||

m°dff¥1‘6@’e1’18‘f*té5 6@11‘!:%9“‘{“%%8 g p jbinfiag regiqn phpairiypefic pomnopng; e OB%IPydmlyzable
coupig cin mot grovillcofor REifiAd-lel e i o REntSllkdheleaas effdel, GiiMiniskeFingTehe natriuretic
comPoug&) F %vgn fgﬁe n%erlo(? gst (%te eot mor‘rél rnpog?ﬁgﬁgm?l%}ég are ci%ﬁved from their respective
natrigegtid qsvmpotpdrmaé@mgnmlmoeuum tGI pirqvivie thayactivp dlruamm nium 25

[142] The nodifying noiety can include any hydrophilic
[14970 ir£dthe Smbokiinfet) ke aiuretd @iﬂp@ﬁad is@ Bl fdhé 6difyiRinfdietyegilizing a non-

hydrﬁgéa%)lgrblpg ng erI ﬁ%xlﬁtfe Sa’rm hgr %H)egg?r@?t gge% ;h%%[h(?'?rgryzalbfg bond may be

prefgatileeticr i la‘desmblt: tneallgwduplatumntm cstnpangd-whdify BeRCHBOPA@HS: to circulate in
the M@B@&Eaﬂ? folr §‘n &tenéed pgnod%f tuf}e Réfera@ly at7least%' hoglss Blhds Jsld tojcgvalently couple

the qaglug:tlc q_ompgund:go thqmoa\l;fyxrg moyety 18 a ngl-hy@@ ysa_p}f, fasgpzn arf@rpw}_uy selected from
the ér5up ébﬁsmtﬂlg of 3&alent 1Ondy), 2 mokldsHA(oka2 fabl2es, Qarbali&e @noleties, amide
b t,7891011121314
moicfgs a“ﬁ‘.%"" ‘Taz‘*/a‘i}%‘e m?t'ﬁ %50 or 20: O(CH20H)3i CH(CH2CH) 2i
C(CH3) 3; CH(CH3)2; CH2CH2(OCH2CH2), C(O (CH2)t CH3 where
[1508 [ssti) other emPodimpentsga pgtial grodpug @prozgh mpg be pged, pwhigiga portion of the

mod%ngeﬂ@iety 136hydn:laglzed1 For éx%m%@ %9 P%ﬁ& 6t309 §33chejentn% dléiloséne of which is

incagporatey! hqﬁa bc/cne@cqqz@)cgm(lbyﬁ (n@dm)lmetm é@@rymg §yc!yoph1w agd lipophilic
com onelﬂs 1n @hlcﬁ the Ylpopﬁih% &)Imsl’)%%mts %erolyzl, s vzv;!a:tgo yléliéla mgeﬁ)pe%ﬁted wnjugate
o 1110 13 14 15, ’16
ﬂséomﬁw OB G PbBy fﬁ@fdl*?fwg iRy gD g Suped to th
natrwveam:ml‘r@sun(if Theoahidffyingugoietizs @tthegqdurflitr arspeferably the pamep dwever, it is to be
undér oo'drt]ﬁ fﬂg ﬁ‘lg%gghg nL elﬁg‘st 15 p}{ﬁh&fma& rﬂ@ dlff&l@l){t%hll &0 aﬁ%ﬂ‘gr or, alternatively,
not en in any way.
soms vef rhp @@dlﬁwgt IReietigp {n w nvlurawcr@agrhezlae %awa@n%waaﬂwe different. When a

plurfYBy &trﬂxoﬁﬁyuﬁg?rﬁm@cﬁﬂ hrH @&fple@ﬂ) th@na&ﬁll:bh@&ﬂlpplﬂﬁt it bk} @Jpreferable to couple one

or n{oﬁano(%ttﬂeorrrl1 mgy m01et1es to tEe lpagluretlc coemp\(l)\{llr;[d w1t[k11 hy(Prglyzagle bonds ade couple one or
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chem cal conjugation nmechani snms di scl osed and cl ai ned

herein. Accordingly, additional noieties can be 5
wa@edoaosmdl and used according to the principl esPCf/U$1983/037996

i nvention as disclosed herein. 8.3 Conjugation

Strategies [144] The natriuretic conpound conjugates

of the invention can have a different |evel of

mordtf &He %aleﬁﬂg mo@ecﬁgg t¥ ke YiatFi§rbRtcbMBoub Wit B SRIESIEARNO Bhad) gkltematlvely, all

F{B’l&% atrluretlc conmpoun %ates In so
of the AIgHT° Hfg'ﬁ% ¢ phiay oh meqiniEaeieLexCD i U omrised Bl hyrolyzabe,
but tald vaﬁjlngtd@eea of hydiolyygatilfty sualke thath foo ekafnple,tbné o tdre bfithe blydlfymg moieties

C 1
may \613 Fahldﬁogﬁc%vgcﬁﬁ&g &rb%l g m%ﬁlc Q)mg unzl Iﬂf lé)%?og)%ggré ﬁle 88@%&' 93" dr Mdre of the
mod@mgersm%lﬁs ig Hewlvrtﬁrr@mil f@m tbmr@tre@rx@@mp@md by hmmbMstyq thgybody.

noi eties, is |less susceptible to in vivo degradation,
[152aNThet dmrlﬁ‘yinilﬂsie@ ifhal Bélfcﬁﬂ&ﬂd the[rbtfitwie ddmpdund htf\ﬁmouEﬁllicleophlhc residues
of tl%é@rqg gr?c}lrxglfﬁlg,fe })Ig ato% Ihlr'lnrltg 119 o2 olng%g'lﬂc gly?roxyl L n%ml;nrs] Va%d/tgr amm% functions.
Nuclegpbilic thisdrerey] fingtians nfay Vi, fomd, rﬁqyrga@lq,@g scmletdné/or tyrosine resxdues and

nuclBhilid GRS ﬁ&tl%%? lBQ ﬂ)u§& e @;aﬂﬁaﬁ &?Blstlcﬁ{e&ﬁ@ﬂr Ly@te@idues and/or at the one
attach mol ety conjugation) sit

. e,
or mé’{?l - %weuswéshef pé’eYPFHt‘fi%\t ?"ry'?@“ t H‘éd@g@d‘&q“’é)t lsc?ﬁ“%?d g ﬂfSN‘te“mn“S of the
natritfeh peptide Goupihgiraferbiie folfih seddydaneyhidf exanpl e, such
suitabl e conjugation sites nmay conprise an am no acid
8.4 ' €8IS mgmgg) aftsLYS anmino acid residue. [145] In
% I men for exanpl e, the biologically active
[153?9 Bﬁnpfa@rk?ﬁth&&&re deBeriBed ih theb:)(anﬁile@ it ﬁkﬁthtbﬁloﬁn Thaféhdtidﬁ? conditions (e.g.,

sl ofpss 5, S B e Y GO BY Pt pecr e LRy gt For

exanple, banjugeion i thel smine fitnbtionality bileys siay de suppresshde by maietaining the pH of the

e peptide has a particul ar
mmﬁ$¥m.(ﬂ5d§g§£nggL%glng NPR- A. Depending on the site
ich the natrjuretic nolecule is nodified.to
sef na“hﬁ‘é‘“’% &t 3Tty SOmBOH SPUSAISH @24 OF | ARaFaPd: idyiselspg vtilizing, for
nﬁlME’HhI&(StofpmVldE herivraizephaiundayjuies tfrexaaiemoror, dipy trb@njugates. The

degree oq con&% tlongn% E&ﬁe? ﬁq? ?sgf Hﬁ)@éulet iF ?t; é oxettrii-c&réiugate) of a particular

ates ave ess acC
lsolar@atcormate may bmﬂiqrgrameuandhaverlﬁedrtédm@g ‘@umﬁd@hldql@epﬁ Wil &e srderstood by

thospéﬁlleﬁ RitRd B thdTRAERY &M n&nﬁﬁt@@foeﬁléﬁ Eﬂe@tﬁ)seroﬁ' afte\Rrtib@ar conjugate structure
UnCan q,gatg.pl natriur etl Cc Oun at e%& Suc 3/5 fied
& hsp S e dYY &7 Ge Aherninys of P%%'%Blf)%%uga m& becHrterpiggds and/or verifie

utlllimgf ari@k tealiriduld 3 wild be ﬁﬁt&stoad Bbthese |slhllerdEiﬂ‘ﬂfeaﬁénclddtng,l tsit not limited to,

sequgnrc]:e ana‘ys(,)xp %c%{&ehnq%pgfng% g m é}‘éfnlla‘é& Elgav%?rbpﬁgr %ﬁl&%sgg;eaggéy

ound is desirable. [146] In sone enbodlnents
(155 0P gires ef e FRaesion d‘tQ?dﬁjﬂﬁFg‘é‘Fé‘ée“%F‘é“PﬁBﬂd%rﬁeLPé‘%ﬂ“@sby’ fop example,
reac@giRY natrieRFBOEbnFBIRY Smthtaﬁ&ltaﬁlaﬂa[obltilﬁgﬁédgﬁm @ﬂﬂ'ﬁﬁblﬁd’t—butoxycarbonyl (t-BOC),

or Ng(? %g%y[ﬁxgﬁy%gycargu 0yl )I(@%ﬁﬂkg éls pI‘O{) % rrna &> opreferred for example when it is

desigpétotfarmao npsatgated satamdlctctmpdund@nj ughke(i. mumb@ugavfwhn@mlnﬁwlmgcleophlhc
resuﬂpsl &d %)ﬁ %a ) Bﬁ% %Qﬂ(ﬂ%lﬁé MBI@[B’ 'apon‘e ngﬂérb@ tHe N- {ehmxds%@ the polypeptide.

onI he’ nu conj ugatl on sites on

Follgyieg sogh e @Bﬁ‘r‘hﬁ@ﬁ&lly PRGERT I MR DRAE a?%ﬁtcgomwéis may be

reacfédit’v[tlh the %bt@ntlﬁw&iéﬂh%e&%inb@iﬂ dactPhted Nedifing %&tles to provide a mixture
enti on are a m X

of TIPS, TBRY. SR h%anweﬂﬁlgc%%%ga‘fwe‘ed oo aARgE gueteophilic
residues s0rheviegrblockimgembisties tcaepledbto alttey necddophyjlicarssiilues After the conjugatlon
AL fhl B fel nlaf B¢ HBISCIM 2shiifR be understood
mmﬁ?é&%gﬁﬁ%%?fgﬁgﬁﬁﬁgghgﬁgm%w Jgﬁ@%' |ﬁg | udes Cours 1 be understoo
preferred conjugation sites, including the N-term nus,
Lys3, Lys14 and Lys27. The w@yk of the 27
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WD 2004/ 047871 PCT/ US2003/ 037996 inventors points to
nonoconj ugates conjugated at the N-term nus, Lys3,
wahy®ld4msr1 Lys27, and di conjugates at Lys3/LysBEAT/asab03/037996
Lys3/Lys27 as highly preferred strategies for hBNP and
related natriuretic peptides and analogs. [147] The
nmodi fying noiety is preferably covalently coupled to
by thdae skilletl rin the exkti CIf @esaRaYNEe mh@fr@oﬁ 8 e eomp%uﬁﬁ)bcﬁ}ugaté%ﬂnay then be
sepa};aag ?%T%?éé %(dcﬁgvenig 8?0tv%/le a urf: oF nayrl%re 19 Ed ;J;anugates A tematlvely, the
mixtprg dfrta}ry@mompdmdmmfmgdnmw@amga@s bl@hbbssemratﬂdlpmruo dsblaking.
the two (i.e., different bonds at different

[156]3 ony Mg@fldlms;&bﬁ&&))e -mv[arﬂ.qéuﬁ khe |1rﬁerﬁ&ﬂ@sc6€@ﬂéﬂdlha fh@sas dr BEnBNP conjugate
s _coupl.ed to the o

t
winf TPEBINGE PG R SRy Ry BBy Barrarige cmgla ey posiione
betwe@rtb@mueetlg recorppouiyh arslt the PG dhpiety)Jssulisfin prefeyedtiad lcyrgugbtion at the highly
desiralié! Bysp @&hjﬁ%tlio‘n sxt;OTHlfsofﬁ' cgl@ a.?;e(!? ahd in%n%gﬂ gr39 Qgpaorldggod of t‘Preferen’ually

conj ate t acts as (?
conijlg@gNa éfslryls ao@pagnqm@ptga@qgéheﬁgylrcprgp%qt @f aPE alkyl ohgomer and coupling
the aCtDaROPEGIaIRD diidoyed tHIBBRRY. conj ugate is inactive (i.

the conjugate |l acks the ability to affect the body

85 thf’ﬂﬂﬁgceh{'&l IIE]JSM{)‘%U c conpound's prinmary mechani sm
action such as when the nodifying noiety

[157¢ OF&aH&@édtléHI‘ ccﬁﬁdoﬁtldrﬁ m'clﬁdlﬁ'% thd RFHuRHC ERGLRA Sjugard Jekdﬂl%&itﬂefém can be

PepF D G BT ALY B TR Y BPaN s@aonation wih, o in
admmﬁlfegmth a a@hmnnmstcellyl dagptable cander.r Thy exiriet mﬁ;& iyl ibel a@¥@dble in the
sens@ofgdei\ﬁg @on&\y‘aﬁﬁ Wil én?%th@lsmé‘}aﬁengri i ét%rrﬁg% tnfce}f Ic&?por‘rg(l)ne%nd Should not be
are Ccl eave ?‘rom herr esp_ec?lv natriuretic
delefermmwwai Thgicprgerviesiy be ¢ sakid af alépmideer bot, gnd dssreferath formulated with
he peodiugW€a @Hitligse ff)ﬂlﬁﬂhoﬂ fbr %ﬂﬁﬁ 24HRQ Hnf¥B Hap con¥ahﬁ‘rom about 0.01 or 0.5% to

abouﬁ%ﬁ’/ (frl%? ﬁ)}v Vvialgliltﬁg 8naﬁr(l)tﬁetlc ﬁ?}%{%k}%ﬂ;gt&&at@h e alt'r@cegltxcal compositions may
be pmmddablsmn)eof tmdbknown teelinfy@es df pindhhacy biRBrdiag, bat not limited to, admixing the
By, able when it is
comlg)ggshltsf %QF&W&ER? t e nat égsl% rI%%Ee%%omound nodi fyi ng
i ety conjugate to circulate in 20 the bl oodstream
158} o e AP ioBTACeArding thrambadiments oG presept ipvsatiqn inelude those
suitable fdr Sral, Beurutl nasal; @6bidal) inhalktivh €64, Ya SDaLRIsE) blicB# (e.g., sub-lingual), vaginal,

parenﬂe%l L;é(rj c%ta% nPo;rnQd tscg)ulatr hl%tra d 1mal, Clg{' ef%rtrgh)l%rr e%t{aggurslr dlmapentoneal

ron-are ty
1ntraqeml;rag prmgap‘teg@,r@| 1gttawﬂgus@ftomk/@b ebpth ﬂmnd(dgl)ucogbs{ué‘aces including airway

surfa@@} £l kSR derhif ra%ﬂﬁﬁﬁlomltlﬁ)hélﬁﬁe m&RSRMIBLGe Tl %i'w%soase will depend on
noj etjes and second %éwan1ne nnletles [150] In

m de

the r’ételﬁ arld SVHIEY ofdhperafifimbeins tgatpiang po phe matyrg of, e aﬁa‘f%ewdmg which is
beingmeyd. be used, in which a portion of the 25 nodifying

noiety is hydrolyzed For exanple U S. Patent
[159? B ThaBdcal (xm?pog%ds @taglle %‘é} dra Wi n@tfaatlm lm(ig bla res aneg in dlscrete units,

I ncor [JOI' ated herein erence escr es no ty
such gg,¢apsuleg, §a<@gﬁ-&zpr§p§1 g thtg}@s( %h pqnpaénrgr@darqdptmfi pineunt of the prodrug, asa
powdOERNEIEE S d SOluvbt &l sﬁsb@lsxbli hap EHuledu@ o@&ﬂﬁ%&ﬂtlﬁmd or as an oil-in-water

or w%%rgrﬂnl %}Bﬁgm} hglﬁ:}{ 3?{8“*{%‘6‘? Wy ﬁe@ Il;rr]ﬁ]%? gﬁl}’g‘%}' ?ltég e %1%{}]#0&1 gta pharmacy that

inclugds Ulregstep tofy brogingirde ﬁsyocmgomtb@ @bdreg) antha puitable catigl (@bich mayt dvetain one or
moreneﬁ':&rséow ﬁgﬂe&ierﬁso £§P g%ge Iﬂg&lkxidly ltﬂggql_'io%ageulc%? ({n{ﬁog hﬁ% according to

plurality are prefer
embqggments of tbmé%ttl%dm ArS Prepaies! birweiforryly el intnasely eniying themodrug with a
liquid biufirlyl diyldedaylid@ribt, fok 86t8Mnd kHe T Q& s QhdPBI theXlesulting mixture. For
alternatively, sone of t he nndlfylng nmoi etires in tﬁ
plurality may be the sanme and some nmay be different.
When a 30
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plurality of nodifying noieties are coupled to the

natriuretic conmpound, it may be preferable to couple
we@e@4/0g187nor e of the nodi fying noieties to thePCT/US2003/037996

natriuretic conpound with hydrol yzabl e bonds and

coupl e one or 28 WD 2004/047871 PCT/ US2003/ 037996

nore of the nodifying noieties to the natriuretic

exan§pRP ABBGnaMbE Ereﬁ;@&i‘ @%%&ésﬁﬁga@lrr%ldh@ﬁ%gwde@\l}xt g%nﬂl@§ c'ao\‘nfﬁln}rﬁg the prodrug,

OptI%l}eri{l?lé)ge ?rdncir%g:g%g%fo 1?1 chetn C Q‘E)H‘%Eﬁar a WLy y &éprggare:d b¥ corrgpressmg, in
a suitayld maé¢hjre athd @ixturdin b frsafiavingefory, sugh zﬁie@b‘&m orQranules optlonally mixed with a
bindgﬁﬁiﬁl@a ?%ﬁ %iuteéébzlﬁlg&)psu&ﬂgc%tactlvg/glgpefsﬁg 'Ige%ngs) (M]o?deg éab s %e made by
mol%lwemﬁawiablam@t ne, tb@wpyé@rmompoun«y@wetwyé pigh amnqxﬂamld@myerand

one or nore of the 5 nodifying noieties is slowy
(160 e Pinviradeticad momb@nroast Kuitalfle tfor mua@lmumguhxy alylidlis@dtips iifeludé) lozenges

c&n{) E%g 91% X)dru% a avc-l);re]fbarsréo 95 Il glsgcgose o acaXna or aégcsﬂt;,loaggpastqles comprising

FLUP et ¢ conp var i ous nhuc
the m@mgdtu@sneﬂcbfasetsh@ adgqlagm arrdcgllymnnmgs,ucrbmandmacidt.i mted to,
nucl eophi | i ¢ hydroxyl functions and/or am no
[16 11] U Pl rh42 8\ Bical dUHl@J)sﬁQﬂsh hdcbxﬁm@ )f(d Iéﬂ?fdﬂimefﬂd next the r}bfesdﬁﬁangﬁion suitable for
t
prs G AR STl S5 R R ST sl of the produg
whichrepatatiohare pxfamaply éotosit wiih the bloedroé the frdnded regjrgent. €Btiegblpesparations may
contﬁﬁ‘ Q{tl%udgrtts Blhl‘?ersosh%te&&taﬁ n{%fuﬁs %xt:lﬁ%melntﬂec'co ostltP)ﬁ isotonic with the blood
| ypeptide. When a mod nmoi ety is co d 1o the
of ﬂﬁl—"’t‘eéﬁfiﬁ‘lr?ﬁ%enbf“\ftuﬁéls A POp- anlﬁcélf ﬁt?,rﬂfp%lmen%@s m@)bmﬁiweﬁgspendmg agents and
thickehigd @Iéﬂm 'Yhefcﬁﬁlfﬁ‘sltﬁnﬁrﬂ@% fbented i Wh@\dos3. oft nﬁmmotbe@htﬁmﬁi for example

sl R YD BE- 0t B O TP EA o P o PRLEE] GCon i ony th

additennafithe stenide Kiquidgeayrier, Sarl exarhmel salibk ar watertfowigject®o linmperiately prior to use.
Extemp&gﬂé&ﬁsln @cﬂgﬂ FUutBllf.l) an%b(sigﬁor%% e lp*eggecﬁﬁ‘gﬂ? Etgllllg gkocﬁrs %‘anules and

known princi nj ugation a

tabletsAf the klfngl W@flpt@}yﬁqqlgpdo F orgwpw ipjectal ps'gﬁb@ séeaile og?posmon comprising a
prodfigiid iitAbdage foiein@ktaRll cénfher 6 bﬂo@iﬂeds Thelpro@ig i pﬂoﬂuédtume form of

. f .LysS. 54] .Th '
o BBrguion oot bl e e Y Pl P arier o
fornf © Kquid scanppdition seibE ﬁ)omppt@mthb@or'l autor & subpet. cTheomf closage form typically
com%ﬁgg ﬁ*%@ﬁb%& 10f toectﬁ Frmquﬂﬁe’ pr&Hrug’ \ﬁﬁeﬁttﬁe' pr I S%fﬁgtﬁﬁi CIlly water-

egree of conju I on .
1nsoh;blp,éégﬁﬁ%er}t gmgmﬁ@fr?g{um ne agen(t)wmgl}- 1§ p]@/élﬁioa@ﬁlyésce@fblednay be employed in
sufﬁplafttquﬁluiyab e QisifyS Bt pioBhlg GO d4gRuecaiRy. 0Re Sieth @Ml Qﬁ‘ldlmfymg agent is
h ag g XGYIfIGdlﬂIlIZIng various techniques as wl |
phosgatifyl hefils 500 by those skilled in the art including

but not limted to, mass spectroscopy. The particul ar
[162¢ o Rparrgrseusion) compositipns suiable dor topicglapplicatips tqthe gignspreferaly takepbe form of

an ohntef, Bredmy Sotioh, pRENE:!) f&? GO0l BRPSIE)CaliRYs VREChGRY 86 (e ﬁlglude petroleum

DN ST byl i et Sk Bty b o

therddlit not limted to, sequence analysis, peptide
mappi ng, selective enzymatic cl eavage, and/or
163?ng%&%dt@ﬁ%&nﬁdsﬁ@%%&ble%@r thﬁs%é]nalqaﬁnr@ﬁraﬁmrn%y% p‘egéﬁted as discrete
reaction sites on the natriuretic conmpoun
patchgs adapiady totf?maup B’rlr‘%‘i‘rﬁp@(’t with é]'ﬁ@f)lfi(ﬁ@lstoﬁ e ﬁ%pfqnb%é% prelonged period of
timeC Qﬂlﬁ@ﬂiﬁdns\&hltable dorSidhsdehledbinEdibnGay ARdE AéliverdChy idRophoresis (see, for
exanw_l g}’u%ninckz)c%z?t%é ﬁ%?%;&?/@(’a(l% é@@%}xfi)typtcﬂ_yﬁﬁﬁﬁe fonﬁﬂ)f an optionally buffered
process mnay be preferred, for exanple, when it is
desired to forman unsaturated natriuretic conpound
conjugate (i.e., a conjugate wherein not al
nucl eophilic 3] «
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resi dues are conjugated) having a nodifying noiety at

one or nore of the N-term nus of the pol ypeptide. 30
wao-odoko¥dsmy such bl ocking, the substantially  PCT/US2003/037996

nonodi spersed m xture of bl ocked natriuretic conpounds

may be reacted with the substantially nonodi spersed

m xture of activated nodifying noieties to provide a

aqueditis Xsbluflcﬁa ofothe Pakiful Ursttible DEMIMICIRCCcEPRIULRE St Bidvs Wifer (pH 6) or
nol.et ne or nore

cthanoy teanaﬂc%?tam fmméﬁgd?lﬁ\?ualﬁedmﬁg T‘"gg bl ocki ng noi eti es

coupl ed to other nucl eophilic residues. After the
8.6 coWpthegsrof Atminjstratian apd Treateenhat ri uretic

[164];o %?tﬂgrﬁtgéo%h%é‘ng ?%@atgsz%d &g&%%: Fagi)yxggl%{tlogse ofqd?e 1E\|'egt(1:oll(leegh1blt one
or mGIE€ TSR0 @M@&ﬁ@@ﬁrehﬁvdthd&ammkdlﬁéde(dndoﬂjuga&e) biblbgically active natriuretic
comgdfntdSthe Q(id‘i’tlontokq ﬁxe 051 %Ji) t e a&;théé{ ﬁg \3%18%18:{{? %éﬂlg natg'uretic compound,

conj ugat es may ated as
f’Omtdﬁgr‘fS‘PW|“?d\é"‘“8“srﬁ1‘ﬂé't°9m@tsdfu°1i*@t¢ei gastieintestinelgrapiGhtdact)), such that less of it is

degrdd€din W@ ainMSdified e Hhat wousll be, dgé(r)eﬂi@d 1nrﬂlé(4bbhﬁr;ge &Et)heen gig&fy?lgt@ﬂe(ﬁe%' in such
u
e e T

that pkimatelpvieoMidepra, phahaceutivaip taoreptaidle smowerofdhd hiatogisyllyt dveed Satriuretic
compgtlnd%sygtame cff'&lﬁh&g "’Hgﬁ is t§ sa Sa' sﬂﬁic@nt El)llr:rs%fn?&fl?xxtlnulgﬁ)é c%];nﬁ%l% Eag survive in

ol et e natriuretic co

the C(I Frafé and ep*s&‘#% bl am E@il\ﬂ?@bthe ‘rlﬂeglwélr Pqtitie eafrjugetie egmmeundds systemically
presediiel at ﬂh&nﬁ&ﬁgﬁ@lﬂﬁie}ﬁe dnust! shicield W Er%“g&rp@&ﬁétﬁh of cGMP. Preferably, the

con atign at f esi r
s CE PR g olamsiis e e phoefi T PO, g beged maviueds
compawidhiotd thf blpcrdsfeemelpbn arall administrajon gelativago kisNeliaty dfy@a8ly administered

uncoxé%éféﬁ hzﬁﬂuﬂ&c%&h o\ﬁl"iH htg étbp)gdsﬁ{aaﬁ'y lM&QEQ@H@l ttheqrng vement of the delivery

oner an cou I vat
of ac'iﬂE@@laWw mE9| ”i‘ eqry fof w@lmlestem ngtrigrelispompeae canjugaips is at least

2 t1m€sDﬂiE Gélivéry @N Srallyl Rifdinifetier Lﬂia&mﬁigitécplﬁlrenﬂ BIBBASIY @RS natriuretic compound,

natri.uretic.conpound_.co
o ERRGARISE T BPR Tl (RS o B3 OH 25 A aie pgpgund o the
bloodstygainderl okally dnaihistered tatreratio cinfpoed cortgatiesiis et least 35 drip6Ing 9i 19, 15, 20,
25, 30 046’05({1 3b "7@”80’“9? h1’00 Ofsp, I2'60 3@6i %6t or 560 %élghhe @ellvery of orally administered
phar maceuti cal [’y acceptabl e carrier st,
unmadfied fycanugalsd) hikgigtlibicive pattipesic sc@m@ldoﬂn% éheh @loodstream Thus,

admlﬁiﬁfiﬁ@i df me Batibrbtit cBmyoudd dafugdtdd @f Beli in@fﬁhﬁ&n dafl plbbiﬁe greater bioavailability of

e BB DU o B 6O DR AP T TP Foat Shrogie gy ctve
natriygetic gorhpogud. dAn oral foue hf adgnirdstrat@on{ingtéagdrodiby yortiowonslinggvenbus infusion for
days I athlaspltgl Q&m&? QﬁiaFy H‘&lu@shoﬁlté{ Qbs& agsgagtecf MHUM&EH?@S Eng%angﬁr expand the

exanp contain froma
theraraﬁutlwss@%h%”’ i e@éx%aé%ang g%rmﬁweasg\ﬁtl asppute GHF.
natriuretic conmpound conjugate. The pharnmaceuti cal
[165]c CFipH i trie@sysctmiy invéeoppreyides e chethyd afityeatiriy atd'EEas\iVEd)ddrtlkﬂnQMptible to
c not
treatntéegfr:n *ﬁ!lhgﬂ ﬁ%rﬂfretx@hfegtgaﬁe%% gaﬁlh utg" Q&ﬂl?l?gﬁ n8| 2 dsluﬂ]ec'i egd thereof a
therapggticallyg @ g\gaoqfrryoumrfé raguirivrstie conga@ux[dl@gj}lga:rqq@f the 1nvent10n The natriuretic

comp@tlih@ chiﬁ&—‘g@ﬂéﬁrla? at s&@d’fﬁ%ilﬂldt&&lsoyﬁ%x@ertydbﬂ&nésQnﬁ@%})ﬂ'@?ﬁﬁe parenteral
S e n Sul tapl e

n incl ose or

and eafesf? fOUFe é?m ?%aOE gfeterg mu@évm 9 Fa‘mcuﬁnetné gptblingyal abugepl, nasal,
mumammsaﬂmwabummat (e.g., sub-lingual), vaginal,

parenteral (e.g., subcutaneous, intranuscular,

intradermal, intraarticular, intrapleural,

intraperitoneal, intracerebral, intraarterial, or

i ntravenous), topical (i.e., both skin and nucosa

surfaces, including airway surfaces) and transder nal

adm ni stration, although thegnost suitable route in

any given case wll depend on
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25 the nature and severity of the condition being

treated and on the nature of the particular prodrug
wokiogk4i831  bei ng used. [159] Pharnaceuti cal PCT/US2003/037996

conpositions suitable for oral adm nistration may be

presented in discrete units, such as capsul es,

cachets, | ozenges, or tablets, each containing a

[166pr Sd/elfaE{ipiﬁoﬂ@@k 84084 RkedQh the hig 47 "rﬁéq}iéslé})t ndSurdic cRBMWRIRT coffugates for the
Si on in an agueous

treat%er% o%l Leaé fﬂg%eu 2Fofc’ ?%%})léqp 8(%%%%0115(#5118- aﬁn%tp é;?mggendoq.onjugates can be
presmeqs g momtﬂeragyn,ﬂr@eraiﬂy inSerc braf desagel fatni @lvge. Matelfively, the natriuretic
comﬁUuﬁcp%rﬁ%atbsy m@;‘%e %ggdt @%lth%r I?x%ge anv&na{am%é etuggl ta ents as part of a
I.ncl udes the step r|n INL O assocl atron the
compipatigh tigfarind h%lprglm fa'swe%oé riugséhat ERRAaRIEeRtl g le@wf: she following:
or nore accessory ingredients as noted above). In
(1673 e Paretics — aheyiahtbe flwid ecctunglstion e RO Staiti s@EcQCETEY gt b&ociated with
cygrebodi ments of the present invention are prepared by
uniformy and intimtely adm xing the prodrug with a
1685iguig{ or finely divided solid carrier, or both, and
[168§ 1, psodijaoryresxpand artegies aaf wainis pioving for ereased thepd fiPwt ur e, For
30 WD 2004/047871 PCT/ US2003/ 037996 exanple, a tabl et
[165trainobepiqugentar inaleaksthclonpofessiactipn of candizk diusetp. a powder or
granul es containing the prodrug, optionally with one

[170PT DIFRAIR dAGE &Y folcl 8 BBt B thCRAR LRSSREL He@Pll S mMay
be prepared by conpreSS|ng, in a suitable nmachine,

[171L &n g@?ét%nalﬂecgnvggﬁg onzg{?l? §£¢§}%xé}anlgw%—h 1bi§ erpd(gﬁ\(’:tlon o?\tlig vasoconstrictor
angi¢tensinfllgm e lastisiage df itsl$yinthesist , and/ or surface

active/ di spersing agent(s) Mol ded tabl ets nay be nade
[172by ABgiét@is ir&gptorl UIbc@ersSQA'RB%pL §erﬂiﬁ(éﬂé1&§mntt$‘§‘e ;ﬂ@d’ﬂge%r ﬁﬁi 1nh1b1t its arterial
" %ﬁnpound noi stened wth an inert |iquid binder. 60]
*VBiar maceut i cal conpositions suitable for bucca
(sub- Ilggual) adm ni stration include | ozenges
[1731: ~Calgiven sngngelt Pleckess odinkibjt icalciem fihfxo reswdtingameyasaiuand ymooth muscle
relaxgtibal 0Se and acacia or tragacanth; and pastilles
conprising the prodrug in an inert base such as
t|n and erin ucr.ose and acacia. [161]
[”4g ?ﬁ%ceﬁgfggfﬁggﬁﬂ8§?{¢ ety to enbodi ment s
of the present invention suitable for 10 parentera
(175} dRstarblackers t- bdngk dhe ption o€ cateclalaniings, aepultiogiin lesm dtress on the heart and lower
forcd ¥ raR QUSRS b)) €ction sol utions of the prodrug, which
preparations are preferably isotonic wth the bl ood of
(76, S B ARt s PP SRRl B g g st nrelon o
the @@r @pm@clwhltg hre:rte@f@“e pndt ¢penparedrpo the toument jusobfothe qatviinttic pdptide in its
unm&i&fﬁ@ @orm%attlp&)nhﬁt)\%ﬂqﬁﬂseﬁeGf"heoérﬁmamufoﬁéjc%%&xga@Sjn&usgates 0 the invention

non- aqueous steri | suspensi ons I NC pen
exhl‘ﬁtgﬁ‘ﬁltl@tlfa%ﬁla diugetig @R@ﬁi@ﬁ@ﬂa’@é e @(pecméo retisyp é@ﬁgfsrlem@rovﬁlyh imination
of scmim}sexm e)dzesls I’lwdﬂdﬂl t $1dP Fehcins A Edmﬁ*@sﬁidﬁé@s@& Wltﬂedl&etlcg Qhd potassium

surn Gy PR e PO BT P Bi TeD ) BT g ppssss vasular an
myoqagsiipl) retap«mg proprrties thavare quheitlyieffected fusingreassiilators) oelciumq:hanﬂel blockers, and
mtratQ@ r’Irhla ﬁzftmurétfe ommoﬁugaﬁ:gu tﬁ@n&ﬂh%‘eee&pecgﬁ to. nmlbqtctﬁé rglﬁn-anglotensm-

I mredi at eRéﬁgrl or to _use. oraneous 1 nj ect

aldosierng EYSSRIRAAD Sires sEictA slsmaa@ﬂ% gﬁw@wﬂeﬁm ¥ dm)rsqvelk he gatriuretic

comﬂ@ﬁhﬂdﬁﬁj Gigatef) hra Bitered @Mk tht adphile Sigks shddBskidr Eldid&ra%Mh @éd&:llaYed with the
an i Jectable st abl e,

o SR Bor1BR TETRGC B s P P SRR of o beets
forn1|n a seal ed container nay be provided. The
prodrug is provided in the formof 20 a |yophilizate
which is capable of being rggonstituted with a
sui tabl e pharmaceutically acceptable carrier to
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forma liquid conposition suitable for injection
thereof into a subject. The unit dosage formtypically
w@ovpioises from about 10 ng to about 10 grans PET/UR®03/037996
prodrug. Wen the prodrug is substantially water-
i nsoluble, a sufficient anount of emul sifying agent
whi ch is physiologically acceptable may be enployed in
of sewﬁlfglr&lbﬁaftca@féaeama} ¥rufOwtBE W vEgftedubll aROGE b1AGS ucﬁngame negative effects
ueous. carrier. One such useful enulsifying agent is
°f°°2‘ nBERREFdyl chol i ne. [162] Pharmaceuti cal
conpositions suitable for topical application to the
[177$ kiThe prtrafetic sbyoundadopjugates of dherinehtion zatso diavet adpantagescoveraliA TRECOR®
(nesirﬂ&é ﬁigde bp @&Bse Incggtlnnyv%far@@/) Sehs Sﬁl‘fél adva‘ﬁ{agég Icém be%ﬂu&e@ IE()S‘the enhanced

used | nclude petrol eum 'anol 1 n
Ph%%%tmr@#eth@q rpbipilic ala0gS eccorine ﬁ@?%?n%ﬁrfa% piaet invention
provale dF @ @iﬂpreaxbhm tﬁﬁeg-adﬁhoﬁ by proesses (Ed&E EsﬁﬂfP) maPlepdlt6 3]onger circulating
half- ?%%s ngrgq%%g ttocfrflle uncgrgp%tséd Bep s 1§ m&m? icant Oadgacr:lr ét ! aynrseéjuﬁ fﬁ)m the ability of
BNPau aiPecnjtigater evifh isyeh ioligormeats |t<nm cbh@mdtoaﬁy I:NrrtnrhtatheneNATRECOR® is dosed

by c@rﬁinﬁ’cﬁf) mﬁﬁ,logfovetr N8 hoRCInRIERLs of Bdh @st%p&ogﬁ}gl%qw%ﬂ &Q6s.Ohn oral hBNP
nposi tions sujtable for transdernal

°°m&%rm fﬂn%lsf}t%&mﬂmwma?%m&eof &IPSt BUeHYR PRYrReSIBTE Alasy ayerall lower
cost,(aA@ May beQivailable anf @fpafiheasinaeuiay OabclfRammaterh. Blstéaﬁ)af Béiﬁ’g limited to

use {olP ko ik YR o5 it Sy B el Be ok W omants of the

presen finyerition capf bet ysed for Bdreusy{feriBaivithSheegradyplranbes of emenic CHF The ease of

admmBFRioh S@deéd Bdtald 91; h Al trésbiodd UdnbiRF 10wRHcdd) su%ort the utility of an the
ethanol/ ter, and ain fromo. 1 O 2M

natrlfuﬁgﬁ, £ cogu@teﬁ/@f ﬁdﬂ?’e%"fnv%&ﬁfaﬁff SiFl% 3@ ter % ée ., at home) for those
patiehts @b e it highlri bf hElrefainat. r@mlr@dpm@tmmsmmmmmpduMoeﬁgate according
to e&%ﬁm@&?gmegp%%édt ?n%ntif)rp &%lusa etxge%{ég to ! vet rga% 1Pno?{]f th&nefits of Natrecor®,
exnl ol on or nore | nprove ar ac er S
withy 8¢ advavtages of @h dmproves dq'harme@ki@emcmﬁm qgaatst pashi oélaérgin@aatlloy reduced
hosﬁ&“zhﬂ()ﬁ eRFtnsek, U F:»Inb@n of RHRANAG idchee addhid can, Mb/ot bRty in early-stage
fying noiety can protect the blologlcally active
cardﬁ’%’ﬁsf‘llalﬁfhé?af conpound, from degradation in various
envi ronnents (such as the gastrointestinal tract (4
[178] r &wattiecls taking ohinglined to taksibe pient natriugstic chaypuand eah afternativey (or additionally)
take Ll‘l?.m{ufeﬁce& F&ﬁlﬁbﬁ&@dﬁow@éﬁ&@emre@rﬁ qfoﬁgﬁﬁiplle rbaﬁéﬂﬁ sﬁﬁﬁﬁ@ﬁﬁn disorders

t he nodi £ noi et i n such enV|ronnents
that e tqo%"ﬁpt%?flallyc Beafedi Poingp a i pareafgraly, radmingsfered patrivseic nfqﬂt?ﬁ“nd such as
NATRECORE, a1 & &eytecaakmg an Sfective dmbuirt &tlﬁ‘k&ﬁﬂ@'ﬁd b bitRdt agent described herein.

Adv%{tﬁtga t el IYe{&{l) r%u%ﬁlagein’?s Ferd E’aewc‘)@siéltegrgl\l_égg Plgtra%ﬁs \ﬁg 1nJect1(?n or intraveneous

ogi ca
admm(;mpmmnthe ingirigytict @mpeund j cpc lb¢ admipistered tyiat inhatatipro ok aore greferably, oral
admﬁlgfr&foﬁl ent anmount of natriuretic conpound can survive
he @ tract and enter the bl oodstream such that
b|oI caII actjve natriuret.i [ .
[179i Ty @RI g JSGHo" Prov A R h ASGTRE F i gl patve agent to o
subja:t[mhﬁ’em stigfofologicaliytacttve agent igjgrelly admimitecet] mpacoopore@Pa modified natriuretic

comFJugé & tﬁ]ebk'%/eﬁ (;nhz? Por@oq%'f {hE ?ﬂll}pg rrtnﬁs%ergﬂg r&%b@&)n‘@@dnﬁ"sﬁ&vwes intact in the

roves lver ora m ni stere
Gl t@ﬁ@@dﬁrqygaqséa m@sfmaql welbtojeaterfthe ‘é@ﬂ%@%d‘mﬂ #fieplepving the Gl tract, some or all

of iRl ReHRtE @@xfﬁo&&ﬁqg] hidfeyze @M1 16 tyleRl 4 ParhaRbuatdllY cheﬁaﬂlehﬁnount of the

AN R R A T R ———

this pietdde tha lrlogtified foemsi affpire ovteinretivt compounéh enhakekd theeoryl biafailalglity withe orally
conpound into the bl oodstreamfor orally adm nistered
natriuretic conmpound conjugates is at |east

34
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2 tinmes the delivery of orally adm nistered
unconj ugat ed parent biologically active natriuretic
we@eovpowisd, into the bl oodstream Still nore PCT/US2003/037996
preferably, the inprovenent of the delivery of active
conmpound into the 20 bl oodstream for orally
adm ni stered natriuretic conmpound conjugates is at
admihB@%d biblogftallyd actiPe adont Folati¥e td-Ghe dral bidHailabifiBy 0FQ coﬂ‘ onding orally
d 20 go YO,t$Q, 9011 100, 150, 200, 300, 400, or
admipistored uricpniuggieq iolagicalinacivg agenty " adni ni st er ed unrmdl f| ed
(unconjugated) biologically active natriuretic
[180F owive ppquat aflany krtrévertis theatsaef Whinhds in thednopeio$ present iovention, will

vary ¢ Q(fme’ilvhﬁ fl@ﬁ\tagénwo%génf: amﬁyﬁ%a&gﬂq&ﬂ%ﬁ @e%erfaf lp&hﬁctor? such h st the age and

n, can rOVI greater bi oavail |

condiioy |°E@‘F @%ﬂef‘vn%fteu IO A4y DYl deess c?EFhEF deinRip sgepndance with
routigciptiamniasdlogital potediies kot fifioseiskiie® in0ié &l Ay/a genbraMgopdSition, a dosage

fromna@{)lft |0Lf t§ Sl&o t %)orgggﬁ&}ﬂ have thg'gpae tic e%aguwnh gl welaxtss lt)efng captrﬂated based

I nst ead 0 nuous I'Nntravenous 1 n
upondb%/‘éelshh Oﬁhfhmmt t Hexioifp coniceryy) at the igher deyelandy aespict mtravemws dosages to a
loweR £$4 GiicR a8 6b Wiabdht 96 ﬂg/((g, (;whthlaﬁ V\k@ﬁt@ @Qhﬁe&lcﬁlgtgé Qd'sec?'ﬁ%ﬁ‘ﬂg weight of the

her apeuti c use P to include early sta

v e A B 505 T e vt T/ Yeregjoyee Qe ra ministaton.
Typicatlg, aaigege from tabudt 0.6 @ik it®© f mgrkg wiag 8S erdpleyed Fud tht@iuscular injection. The
freql}eﬁcga(')té’laﬁlgln@“treﬁhof{"I ?g?sﬁall?/oog p’lttwa g(g}cto 8m9 fjf)eg Idgy f%xoas neccissa;ynﬁ)gctontrol the
condjtign. g The dhyjatiantof trwtmﬁ'eé@pmdwetbff type of S@ldttlh’e bmxémtpctmdlnw be for as long
as thefifk 6ihd paGerOUNt Of a natriuretic conmpound conjugate

of the invent | on. The natriuretic conpound conj ugat e

lta ni st.er a var ut es
syl RS0 e ERRD RSB 35 2 P! B b B gt
aVIarExraimpdtrmah@tf Slmeetﬁ,elmf@dbll’ augslidnn cMerdwalp rabrding to the present invention
I aymwea&qmdt Lhiel fégﬁ@lbo {RAC 0o L ,

el intr aszcSI ar. \5_1004 4n$S87 o §2%%@82%@%(eg rats
and r[ﬂi@dj@@é%% va%ﬁwaﬁzfr?@% thedilye, rd epeomass ﬁlamﬁés {tgHer e fADY prammalian
subjdaf if 0 bf HeRmk Erbdiﬂd@&doﬁln@@dﬂﬁ@b&%nt@@@ﬁtiéﬂ ﬁtsﬁﬁlblfe OHurhd'ﬂl%ubJ ects are preferred.

g GREE R b i Rl Pt Rloo R o ot )t et adotscens,
adultb@n beeatep peserding todbegeesent impentiother apy, preferably in an
oral dosage formalone. Alternatively, the natriuretic

[182F Oﬂmut;ikfé aﬁ@iii%] ab@afigSo fﬁE}SreMt iHveRtbntiRURE t‘ltﬂ(fkelw &k REKRys, geese, quail,
ventl ona euri c.agents as par of
phesii B e Portich i@@wﬂ*ﬁﬁt&dlﬁf (vt BT ey aa?ma%eglgrds in ovo.

that are currently used include the follow ng: [167]
87 Didssesics - alleviate the fluid accunul ati on and

resul tant stretchi n% of the heart associated wth )
[183 o pratriyratis ppiige an3igpy ihsriaventionys frgucsribectardioyasgipier, s ad/or endocrine
effecaltha0ab ﬁkgocfa&ﬂ wiith (e aaRe ﬂepbheo @l Bdsm/ussays[ Yk uted @ sh6W Waich conjugates
are pr(%eme?t agonisés TCfr ts%]umﬂl naq?urf: {cgpeeat%a regcgp?orllg ?aglgg éoo{h% %@éﬁ%%&)ducﬁon of
cGME o iqehati¢ab pssays mah be h@érﬂq shawdvmoebctgm%atwe affir theatudable prgtddtion against
proteeﬂ'gé %&?ﬂél anv&i)érlrﬁl‘ﬂts %mséMOW Wéﬂ' Jof-ﬁﬁgates afford a desirable

i nhi rO uction of "the vasoconstri ctor
bioavaiabilist i qoniugaies cicbe g insgsigpfishegrdog medelsy Repigablegandidates may be
subjelctbd 24 debiiigd @hdﬂﬂ@blﬁndh&Cﬁ@ﬁr@Eod?}laﬁh&k Gﬁdstoﬁléi@Bstﬁcﬁes in PR¢ BAd dogs. BNP

conjuéat?s a%got?cp nsg £ er%lg)odllrr)neentgJ (r)fotgeulg:rc%eﬁt 1nvent101|1 w1hlI II'be useful th% Erga?men?of early-stage,

chronic, and acute congestive heart failure.
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15 [173] Cal ci um channel blockers - inhibit calcium
influx, resulting in vascular and snooth nuscle

WO edoanetsron. [174] Nitrates - rel ax snoot h nmuseCEESHEN037996
dilate veins and arteries. [175] Beta-blockers - block
the action of catecholamnes, resulting in | ess stress
on the heart and lower force and rate of contraction.

[18420 Thelz&}l pogides Hifi ntttec@ﬂ]\ga&toagﬁsn@ﬁnoh bg Htatstddlfsleigb&st activity at the

es n _he considered first i
b B PR o AR A e S pre e, g s gfortic propertis
of Bjﬁ’[rpara@mjbetdotOtd']&cmdnryeiseugee @ﬂlct GNP (eGVPr &hd propepén BfecGMP is
accanmhthtos by nds tiede TR req%ypougag id bl ttvttu%fd Mlﬁasnto%ﬁfh cGMP

he oradl natrluretlcc ates
pmdi“ﬁ\?é FAR b Areaswighingshtfures of ymap é‘t"i“'(,en i cells éhat eadopersyyely £xpesss NPR-A.

Thu, it relaiy abtsmsawa@tn@nﬂmeﬁb EcRiph@y Qo@@a@fﬁtdl rfagmteﬁé papaile SdARgs of the
a eSS er uc
invefiioh B U8 e ing o, 5 vl PR O s S RRimiRS Pl ur ot s and

5got assi um 25 suppl ements. The natriuretic conpound
[185¢ o A qpaitgates f the ingentiompembe tested & incrssspdiesiganice o pptsgssesly general, drugs
that ¥@ 3Qibrad orﬂBQre st QR ki stive %hﬁ?ﬁ@s@hch% pdp&ih, ttﬂ’yﬁén bR cl%rxrﬁ)trypsm In

current] cted usi n vaso r cal' ¢ci um channel
the gpeodf w&%g d%t%fdt KPR IEL LY wﬂﬁ%ltff ?bieﬂatfc ORI Efnpeptide conjugation
has remhogm togsoraade résivencerty thadeieazymay. eDigextpe efizgtle takiailiva bd used to test for
e UL 5 ARSI BLSERA R o e s
tractlvetafélér\?@r contph@d n@tupgams earq ereferablprpess retiscentible Uig araseplytie alegradation than

corré%ifcfhﬁi‘ﬁﬁ Qﬂcohfﬂﬁdte‘dcllfatﬁuMC nesaduhke i.8f e Clofjuging (ﬁée&km% slowly than the
en deat sso(%ﬁlgt ed with the 30 inot ropt ¢ and

°°"?5‘P g peanygpigy mp natriuretic conpound conjugates

may have many, if not all, of the benefits 33 WO
(1862 001y @uipSTes 4/ itIRg 6@ 3t Bip®Qibbilify. Shaldicayailghilgy pEthetonjugates can be
tested & Qts %xaétgr%l@rﬂ‘g o AT Q(ﬁﬁ{hlgtge(ﬁto rﬁ%%ﬁ%%te@ﬁﬁaﬁ%t lg'foral gavage

or | acki ngBt e negative effects conventl ona
and thg, preseRge.o DBYP eopjugdisdn the plopdsiresm;can E“tﬂ%ﬁ%’&ﬁ’am% B4jlabpradiejmmunoassay
procedures.h€onij U’gmw’hbctoﬁfﬂngab Srﬁbdﬂﬂnéﬁts attuEftsag aferdide maNIBEEKIBE brhily and/or

pero;apy ?‘ﬁtﬁabse Vanatt eTd euthll %({%ntt :m?(gum oefggetn C%Xj\{./l%léeedé')ﬂ ﬁgﬁ@g&g@ the oral
and/pripatiorriowks. net | c pr Ofl l e that anphi philic oligoners
according to enbodi ments of the present invention

[187PF TN diﬁjugaFeQﬂayQ&ﬁﬁ'@dn% or B of B4 éﬁiﬁg/ Jr Qatie lgattﬁ\datclpeﬁldbté .g., hBNP) with
a | on

u NEP
e T ORI P S AP Y P SO g et
of aquig[§itiFcled/orAxmndjth¢ dppia@bitity atithia titeagaticrayncludseally stige@nd dhivaic CHF.
ability of BNP or ANP conjugated with such oligoners
[188§ 0 Irﬁﬁf‘te Q@Ldt MRS B ®h drdvies £ ﬂéthdd%?géfi\%tﬁw dMIm Egsa})in% a natriuretic

r}é conti nuous i nfusion over 48 hours and
°°mE°étP ?Sé%}" %Pﬁ‘l‘t“?f‘&%mb‘é‘f‘d 66‘&‘@a'ﬁl"t§§heh‘8§e|8t‘?“a?r ¢ &ies of pysh natriuretic
compuad cénRightes] And ooMylitigdda@0Rpulty@t fiona QLD rachayife. t’Dle data itself is therefore

unde?s%%ggol chs {utsélygt an&tﬁe? eer eegttof thg Yn\e/ep 1t)no 0% Wahs Exfa use O%El data.

aval l'a
out patl ent basi s and rmy be sel f- adm ni ster ed I nst ead
8.8 of Ofigqnigic MoghifyirgMpigtiesyse with i npatients having the
nost acute cases of CHF, oral conjugates according to
The grateadnverioh sls@protides sev@alPECS Tinedr Ehd&fdnb}@m af@i, tieropgated £1d alkyl-PEG

mod[‘lfﬂggsxgoxafég fP?)F éxgtg?nWtﬁeEfetsJﬁFmgené ion pro idg gztz%talggufnd garlzmlg a forquF

hospi tal resources, and/or Iovver cost support the
utility of an the
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15 natriuretic conmpound conjugates as a preventative
therapy, self adm nistered (e.g., at hone) for those
w@2a0ue8m831 who are at high risk of heart fail urBCT/T8203/037996
preparati ons of the hBNP conpound conjugate accordi ng
to enbodi nents of the present invention are thus
expected to have many, if not all the benefits of
Natrecor(r), wth the adwantages of an inproved
phar macoki netic profile, |[greater ease of
adm ni st rat gux-phgduced hOSpItﬁKGZﬁblon expenses
expansi on of i ndi ca to ude chr qwz and/ or
utility in early-stage 20 cardiovascul ar J‘ ase.

whefein/éth Shﬁh%p‘)%ﬁehﬁ‘%éel&tea fand 8%h hlllﬁlqn&&?/ hé\]’iﬁg hRELBA #£8n is from 1

eti c conpound can alternative

to 20ipd ?ﬁcé haf iy indepepgeatly prledteapd mamoiyelk&énwmm moiety having n
subtﬁﬁt@ﬁﬂﬁﬁ& 66 246 95T abteR 1ﬂﬁ&@bﬁhent’f}9§ele@t‘é@m i€a llHﬁh% Fnrdfeﬁl

suffering from di sorders that ‘are convention

Altema@‘éﬁlbé& Bs KnRAG Pdmean asrdgsaripedabaynios Fermatp In JYith mr@@n te Formulas
Ian@Hfrﬁﬂ"lﬂ‘%m@é&ﬁﬁbdﬁﬁentM BECR(Gely i Q@é@ntbﬁmdttﬁ@?}x@ﬂ ?eg)nﬂ terminated

an effective anmount of the CFFI form
withga s@Himniely preane O H3amoigyy EorteagraplagheRAGaY be mﬁhxzagaenmsted or
hydt0Ry-Rritini¥d PEG! naviaB!1Y2,801MsNE S g aphe 1Y B 14118CHs, 96 19718, 19 0r 20

i ntraveneous = adntni Stfatton, the natrfuretic’ caonp
subwaihy be adni ni stered via |nhalat|on or, nore

preferably, oral admnistration. [179] In one

enbodi nent, the invention provides a nethod of

delivering a biologically active agent to a subject,

.ej. ol o |caJI activ orall'y

The }gfg%lﬁll 5P tEé'lr? glag)ommeng T nen‘f‘p(’(‘)’?&é ﬁ% i*h natriuretic

30 compound of the invention, a portion of the orally

adm ni stered natriuretic conpo survives intact in

the @ tract and traversesgthe i n\nal wall to

enter the bl oodstream and|lafter lfeavihg the G tract,

some or all of the natriufletic conpou 'S hydrolyzed

in vivo to yield a phar ety cafl cept abl e anount

of the biologically acYfive aé%nt hydrol ysi s may,

for exanple, take place|in the bl oodstreamor in the

liver. In CrKiRA he e forns of the

natriuretic conpoun enhan es the oral bFeompkiVability

of the orall 34 WD 2004/047871 PCT/ US2003/ 037996
Whetsmﬁam %f%ﬁ%ﬂtﬁ%ﬂlwk&t&fi pd ig an plipd moiety having mcprbansiand frhis from 1
to 20 i eabh PABA indlchdenity §E‘1ec?ed%9& fs%%%ﬁi?ﬁ ?&Jl lnYnet havmg n

adnlnlstered unconj u at ed bi ol ogi cal Ive a en

subunifsand i rora 2t 3;jeg¢h wmﬁper@pntéwlepﬁa@ Mdus alinking meiets e
AlteRbhtiVdy, €hmi f{ I"A:Gte!ﬁg nSEORYUQtib& S or ch’}ﬁ%fétl' “With P% ebt to Formulas
vary sofe rom agent to agent, at1 ent
I angylk prskin Somnmdlmenéﬁetg@ﬁm X pmwty la@bsentsarsluhml’ﬁa@n mstsalg terminated
w1thaaﬂ dOH %10?&?&1 atnI 8 H@ Jl&? Pt %éﬁﬁ]ﬁde %%A(E]ﬁl By In%thgf( -1 rmmated or
del1very.” Such dosages” can grerm ned |n accor aan
hydrgkyt-terminaied PEG, flaeingrdch Bodiscl7, Broot&dly Bs1kndws, 1@ 17 hlds w or 20
suh@ﬁ illed in the art. As a general proposition, a dosage
rom about 0.1 to about 50 ng/ kg will have therapeutic
efficacy, with all weights being cal cul ated based
upon the weight of the patient. Toxicity concerns at
In yet angthefjagpeesthq inNpationpegyidesess eqnipeendibpringanfernolas dosages to a
| oner | evel such as up to about 10 ng/kg, with al
wei ghts bei ng cal cul at ed based upon the wei ght of the
10 active base. A dosage from about 10 ng/ kg to about
50 ng/ kg may be enpl oyed for oral adm nistration.
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Typically, a dosage from about 0.5 ng/kg to 5 ng/ kg
may be enpl oyed for intranuscular injection. The
wo e@guoerscy of adm nistration is usually one, tROI/US2003/037996
three tinmes per day or as necessary to control the
condition. The duration of treatnent depends on the
type of condition being treated and may be for as | ong
as the life of the patient. 15 [181] Suitable subjects
to be treated according resent invention
i nclude, but are not |i vian and manmmal i an
subj ect s, prefgkaﬁhb nmal i Mammal s according to
the present invention inclu “but are not limted to
cani ne, felines, bovines, ca es, equi nes, ovines,
porcines, rodents (e.g. rats %nd néFemla Vixgonor phs,
pri mates, humans, and the |ike, and enconpass nmamal s
In thisTomp@ind) PAGriya palyatieglehaglycobmibigte bdving soie@its @b nheidi@2 to 25; X is O or
N bl B8 0P HAGERIERN Dk bR RBAIGTE A DB g X re o dsies
fmm@@ﬁf@ﬁwélbf both genders and at any stage of

devel opnent (i.e., neonate, infant, juvenile,
The pdehtasesivh also mebettd § cotpbunt aavtrfgaaarﬁadla:ac cording to the
present invention. [182] Illustrative avians according

to the present invengion inclgde chickens, ducks,
turkeys, ge@ese, qualn pheasgnt, r tes (e.g.,
ostrich) amd domestigated bir (e. rrots and
canaries), Jand in birds~1n O %. 7 Assays 25

[ 183] Natr1 ur Nré)peptlgéGa%alogs the i nvention may
i nduce tRe carfi ovascul ar, renal, d/ or endocri ne
effects that gre associated with t nati ve peptide.
Cel | based ass®ys may be used to show which conjugates

are proficient oni sts of the human natrg
peptide receptor A |eading to the suitable pro uctlon

f Bi.ochem cal .assa be .us how whi ch
A B ko B PL PO g s SIS BHGY 8 EOPario 26 R of b and ach o i
independentsoelected aminiz fres] td 15. vAkamatveye PAGemt sndn¥iyarebd ddsebkd above for
Forohu® phOow whi ch conj ugates afford a desirable 30
bioavailability. Leading conjugates can be tested in
est abl i shed dog nodel s. Desirabl e candi dates may be
subj ected to detail ed pharnacoki neti c,
phar macodynam ¢, and toxicity studies in rats and

In yet engther eBipliment ajcergrauedis provideddiving atfomslbodi nent s of t he
present invention will be useful for the treatnent of
early-stage, chronic, apd acute congestive heart

failure. 35 WO 2004/ 047811 PCT/USZOOS/§Q7996 [ 184]
[ el

The novel peptides and n of the

i nvention can be test activity at the

human natriuretic pepgi de receptor (NPR-A) in vitro.

The vasorel axant, natifiuretic, and dduretic properties

of BNP arfe~¥§3téhhed sofbBdd0n messenger, cyclic

GW (cGW). The productioh of cGW is aE@mwbﬂHEhed by
guanyl ate cycl ase, an enzyne that is activated when

wher@hRach bﬁdﬁdeﬁa&déﬂﬁﬁse@ecteﬁ @ds & Ay DEYIET hddThg GRIArHRR aH@ﬁSMﬂE&ﬁjl to 20;and

each PRg is méegen fntly selec% arlpd 1ao L t1 '&ﬁ(yg%g&enlt%egy l}ag‘s!élfl ?@gmts and n is from 2 to

25; eash ins myiepgridemtlmeln‘aetdrandl iset linking owietyuand odofipruigac &% Alrechatively, C, m,
pAcmtaﬁdM@Jsld&cmessodgfoamggﬁl of the invention can be
determ ned by the level of cGW production in these
cells.
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[ 185] The conjugates of the invention can be tested
for increased resistance to proteases. In general,
waleawgw478rhat are delivered orally are subject ePlCT/0S2003/037996
di gestive enzynes such as pepsin, trypsin, and/or
chynmotrypsin. In 10 the case of peptide drugs, these
enzynes may be particularly problematic. However,
The pR@ETtibredso pARjdEgAbnpRnd RS inB e &AmSHoOWn to i ncrease
resi stance to these enzynes. Digestive enzyne
cocktails can be used to test for jncreased
resi stance of hBNP conj ugates and otXRer conjugates of
the invention to proteases of the dig
Nat ri ureti c conpound conjugates are prleferally |ess

susceptible to proted?ytlc degradati gm.t ha
correspondi ng unconj ufated patriur@’ic c
i.e., the conjugates es slowy t

] ugat

correspondi ng unc
conjugates can be fested for oral, bioavailability.
Oral pioapaglabil of sqe-€gnj Ugates can be tested
inrats, for | e e ConjUgates can be (Formula IX)
adnini stered to the gastr0|ntest|nal tract by ora

whe%in eg%%t Is érgéﬁqeg%ﬁtl)gg? g@ ésdalﬁfilﬁyﬁllgmct% 3{1 gasl"bolng] aI}d m is from 1 to 20;
and ezgllPASH nmsllnma@smyselegpctmé thapelsalkyGoe glughineisty Aodigrmdungitt and n is from
2to Qgtb Qa‘él'l ﬁ@ﬁﬁep@ttdeﬁti}%elg&eﬁsa‘ﬁ? s a. AN ?Iﬂ%gtg (ng’roglr le{oqrs a}?llteyna%ly, C, m,

or al erora aval
PAG Ké‘l‘ddb*’é‘?ﬁsldésﬁ’fﬂl’f’Q a‘%ﬂ"@ﬁ’i‘ F‘PTE"!&%{H amount of t he conj ugat e

can be delivered by the oral and/or peroral routes.

[187] The conjugate nay retain sone or all of the

activity of native natriuretic peptide (e.g., hBNP)
The e§ent invehtfon 286 bt‘b%@&@éveﬂ?ﬂ&ﬁddg Bor ﬂjepaﬁﬁg he ﬁi%ﬂ&/ﬂ'lg%ﬂﬁ&%& fddtosed herein.

a conpound _y ower costs assocl ate

A mf”i‘%‘é’f’l‘i@i‘ftg a cgippoypd efdhedpimulan g/ or  expand t he
applicability of this therapeutic to include early
stage and chronic CHF. 2®H 188] In one aspect, the
i nvention provides a nmethod of generating data
conpri si ng agSepAa | ur et PAG,-x-eppound assaying a
natriuretic conmpoun e of the (mwﬁmgn@n or a
series of such natriuretic conpound conjugates and

. il ay I f u a The .dat

s pEAEE yith Ehe 5 bl A SR Do TRl P TS Rbflod may be

descrilred Bsremprising dhtistepsf reafting  conpaundref foomila:as wel | as the
use of this data. 8.8 Aigoneric Mdifying Mieties 30
The present invention atgex-pagwales several PEG |inear
and branched, am ne, m cropegylated and al kyl - PEG

WIthacmnoxdogfnmetles For exanple, the present invention

oW des” a conpound having a fornula: 36 WO

2004/047871 PCT/ US2003/ 037996 OH C, - X- PAG' PAGY X- Om
(Formula I'V) wherein each C is inflependently sel ected
and is an al kyl noiety dhayin carbons and mis from
1 to 20; and each PAG is ™depentdently sel ected and
is a pol yal kyl ene glycol noiety having n subunits and

in thepressnck prrhag ahda ivente@yibld Xproduci ‘atlependent |y sel ect ed
and is a linking noiety.

0]

Cm—X-PAGn-O\\\\////<:::J
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5 Alternatively, C, m X, PAG and n are as descri bed
above for Formula I. Wth respect to Fornulas | and

WO Rdog/o&nsdt i n some enbodi ments the Cm X noi ety PGI/US2003/037996
absent, and the PAGr noiety is termnated wth an -COH
noi ety or an -OCH3 noiety. For exanple, the PAG may be
met hoxy-term nated or hydroxy-term nated PEG havi ng

reacflng thé,praduct 4 witba cfupound o8forrfsla: 10, 11, 12, 13, 14, 15, 16,
17, 18, 19 or 20 subunits. 10 The invention in other
enbodi nents provi des gag having a formula: O
ON OQ C -XPAGI PATI X- (m (Formul a V) wherein
each C is independently selected and is an al kyl

in theBeeersy ohblAviFoithaede wbRY e m is from1 to 20; and
each PAG is independently selected and is a
pol yal kyl ene gl ycol noiety hawing n 15 subunits and n
is from2 to 25; each X is independently sel ected and
is a linking m)crgrt)ypAgAl tern tivel pAé:,x.\% X, PAG and
n are as described above la I th respect
to Formulas | and II1, and in some enbodi nents the

whefelt ém ﬁyﬁ dnﬁ naag S&Htq ab%Oedfmt fb‘?mtﬁf‘glﬂrm%&éeﬂla%ed with an'o__ther halogen,

t erm nat e an - OH noi e
suchgag gﬁ’ppé way ?féx% waﬁ@w ﬁ@tﬁgy AdefinedpnNakd gndythe solvent may be further

defifieyl AE @xYhyli@fufdnh atR A eREGeidna bt Ngd kn thds méthod?maydalsoBbe flstheB defined as
BF§Et10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 20

stbunits. In yet another aspect, the invention

provi des a conpound having a fornmula: 37 WO

Anozeomﬂ@d yigtrelineaiynistoistlosd omakig agompanddR fmyla:

(Formula VI) In this conmpound, PAG is a polyal kyl ene

gl ycol noiety having n subunitso@gnd nis from2 to 25;

Xis 0 or N and each o is indepgn tly selected and

is from1l to 15. Alternatively, PAG m\ and X are as
descri bed above for Formullp I1. resent
i nvention al so presents a qynH aving a fornul a:

Cm—X-PAG, \/I\/ PAG,-X-Cp, 0
(Formula V)

whereinC, m, X, PAG and n are as defined above for Formula I. This method may be further defined as

comprising the steps of reacting a product

OH

Crm—X-PAG, \/'\/ PAG,~X-Cp

wherein C, m, X, PAG, and n defined as above, with paranitrochloroformate or disuccimidy! carbonate.

Yet another embodiment of the invention is provided in a method of making a compound of the formula:

40



0000 NCOPAG,X 0O O (Formula VII) PAGis a

pol yal kyl ene gl ycol noiety having n subunits and n is
w0 e@an27sto 25; X is 0 or N, and each o is PCT/US2003/037996

i ndependently selected and is from1l to 15.

Alternatively, PAG m and X are as descri bed above

for Formula Il. 10 In yet another enbodinent, a

compound is provided having a fggmula: 0 No OHOO

Cm X- PAG, PACE X-Cm (Fornula VI in each Cis

i ndependently sel ected and is an y having m

carbons and mis from 1,40 eqch PAG is

i ndependent|y sel ected and |§ a poly yl ene glyco

noi ety having n subunits and nis fro to 15 25;

each X is independently selected and I'® a linking

noiety, and o is from1l to 15. Alternatively, C, m
whepinBAGK .z chneh 0 areas definetbaboye foekbraolle This mefhod nmay be fuither described as
com&ﬁm&@e&@@%gﬂgﬁgécoﬁg&ény%% 037996 The invention

al so provides a conpound haV|ng a formula: O O) OO

O Cm X- PAGh PAGE X-Cm (Fgrrmula I X) wherein each Cis

i ndependently sel ected aRd i s apyal kyl noi ety having m

carbons and mis from1 t each PAG is
i ndependently sel ecte a %Iyalkylene gl yco
noi ety having n subunits and is from

wherein o is as defined above for Formula I, with a compound of formula:
HO—PAG-X
wherein X is -NH or —OH, in a solvent, to yield a compound of formula:

0]

HO—PAG,-X

wherein PAG, n, X, and o are as defined above for Formula II.
The invention also provides a method of making a compound of the formula:
o) 0

l |

_0 PAG,-X

0 (Formula VII)

wherein PAG, n, X, and o are defined above for Formula II.  This method may be described as comprising

the steps of activating a product
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52 to 25; each X is independently selected and is a
linking noiety; ois from1l to 15. Alternatively, C,
wWOorRoo4@#a871 X and n are as descri bed above for FeRCHUE®03/037996

[1l. The present invention also provides several

met hods for preparing the nodifying noieties disclosed
herein. A nmethod of naking a conpound of the fornula:

OH Om X-PAGE PAGE X-Cm 10 (Formmla IV) is provided,
wherein C m X, PAG and n are bed above for
Formula |I. This nmethod may be d conpri sing

the steps of reacting ayga ? Cm X- PAGE
OH with a conpound of fornula: 5in the
presence of a base and a solvent to vy a product

"a": O Cm X-PAGn-O 39 WD 2004/ 047871 '©
PCT/ US2003/ 037996 reacting the product a with a
(whereinddhdh, f, 4ndramateadefi@d” abiveP G Folkila Tinusrigearp atisaing eager, such as

disu dﬂ% [%arB&ial, g PAG'
y: '& ma5 l%h&glrng? lﬁ?&é&%?% Ph&,géﬁg%g% a’%ﬂxﬁsggcémaé?i ned

A Bk BB e AR P
be further defined as NaH, and the solvent may be
further defined as tetrahy@drofuran. The Lewis acid to
be used in this nethod may Rl so be {furthej defined as
BF3CEt 2. Anot her net hod of e i pye is al so
di scl osed for- naking a ouniN of the\formula: O O

N
0
Cn—X-PAG, PAG-X-C
(Formula VIII)

wherein C, m, PAG, n, and o are as defined above for Formula IIl. This method may be described as

comprising the steps of reacting the product identified here as Formula IV above with a compound of

OH

o]

formula:

in the presence of a base in a solvent, wherein o is as defined above for Formula IIl. In preferred

embodiments of this method, the base is K,COj; and the solvent is an aqueous and/or organic solvent.

In addition, the invention further provides a method of making a compound of the formula:

(Formula IX)
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O"k 0 1--," C"-X-PAG' PAGh X-Cm O 10 (Fornul a V)
whereinC, in, X, PAG and n are as defined above for
wo-oms®71 . This met hod may be further defi nedP@BUS2003/037996
conprising the steps of reacting a product OH
C "-X-PAG' PAGE X-C,,, 15 wherein C, in, X, PAG and n
defi ned as above, with paranitrochl oroformate or
whe@inSY 6P A, 3y dnd 6 afehhO fufihé@.-abov¥ &r F?ﬂﬂtglm ][ TIRFRAGA gsa&ﬁlly%mm@s reacting
i nvent i net hod o ma
o copp R aroffed e B bR St e e teTr )G GETEgEove vt a
activ@ting agddCuBlG N-hyXroBysuwingnidd. n PAG, n, X, and o are as
defi ned above for Formula Il. This nmethod nay be

9. fumkh@pledlescribed as conprising the steps of reacting
a conmpound of forrmula: OO0 C 5 wherein o is as

[18%q efrhmmovaﬁgmanmmaﬁ%momd&d to MubthteandaE1sHakY iveffon. Certain aspects of
the tfof?crmré%cixamgles are dA‘ Fcalbgé “é errﬁs oLfI‘ ﬁe&%wue? %15' mc%dme%hnc{)to demonstrate the best

modpiCE PAGLIRG (e mxknemm In iEAGS the predépt disalisupe @nd eheagenechd feivel @fiskill known in
the @Q%@axft gF th%%éﬁ%ﬁlt ‘?nv!:xﬁxon thbse Qleslélpwﬁlnz}p#ngaat@lﬂﬁpthg rf&%k&ﬂ%seéﬁnples are

mak Ing a conp ound
mtended to be exemplary only and that numerous changes, modifications, and alterations can be employed

without departing from the scope of the invention.

9.1 Activation of PEG-Alkyl Modifying Moiety (carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 2-[2-

(2-{2-]2-(2-hexadecyloxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethyl ester (1))
[190] Hexaethyleneglycol monohexadecyl ether, I (0.202 g, 0.4 mmol) was dissolved in acetonitrile (5
mL) and disuccinimidy! carbonate (DSC, 0.157 g, 0.6 mmol) was added. Then triethylamine (0.12 g, 1.2
mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~ 16 hours, the crude reaction was evaporated to dryness and then
dissolved in saturated NaHCO; (10 mL), washed with ethyl acetate (2 x 20 mL), dried over MgSQ,, and
evaporated to dryness. The crude product mixture was purified via column chromatography (silica,
EtOAc/methanol, 10:1) to yield 0.258 g (81%) of the title compound XX as an oil. ESI MS: m/e 648.84
(M+H)".

O/\/O\/\O/\/O\/\O/\/o\/\OH

I

o) o)
0
(CHsiN
q\ /ll\ /p CH,CN, 25°C
o~ o 3CN,
o) 0

0]

(0]
//\v/\\/«\/»\v/\\/«\/ﬁ\//\O/\\/O\//\O/\\/O\//\O/\\/O\//\O)Lon;P
0

II
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NCO PAGE X 0 (Formula VI1) wherein PAG n, X, and o

are defined above for Fornmula Il. This nmethod nay be
walemaoiaised as conprising the steps of acti vatPegus2003/037996

product 41 WO 2004/047871 PCT/ US2003/037996 OO0

HO PAG - X (wherein PAG n, X, and o are defined above

for FOHTLH a II usi ng an activating agent, such as

ﬁ E‘; % caggonat ﬁr ani tée rty ocahrl or, gcg{ﬁ digto-pyrrolidin-1-y!
L R s M I DN )a met hod of
[mgalfhle@l @m&ﬂﬁR?S‘Eﬁi gds B AL ik iep o N o R o Gy s 108

F )
soluﬂon %ﬁéiebvl S?Cén%sacéé Os%ung%%wel) frohoo wgrc%pratetrqchlondvh fAger the addition

was mah;had tHE&yacﬁkﬁl iR RvWab efludd forGOIBRKG.| SfteR the rdabtich tvP Sortflete, the carbon
tetrac cian%te w tn%]mho%edo fé;f glﬁltau Indq?uri] ttll%f Ire%d?rgren{ a%vgbﬁngentr%edd ¥b crude acid
chlomlp tf hﬂecrqmeegé widleride fwas pusifisd by fiactionglodisfidlation twmrellras @ clegr liquid (10.1

om, gﬁ%)d%fsimgdmggwga, MafyFornula 111, In preferred
nbodi ments of this met hod, the base is K2CQ03 and the

I M ICR ST T e S—
2-herpideqagpyh cld@itp AU 0§, 2 HHenrhady was|agded dBop v@ke) ovE Lperidi dF Mirt) minutes.
Afte% éfditgh%éas £f%ﬁ@te,)§ﬁe%peramre of the reaction mixture temperature was increased to 25 °C.
Reaction was stirred overnight at room temperature. After stirring for ~20 hours, the crude reaction was

acidified with INHCI and diluted with 10 ml H,O. The reaction mixture was then extracted with

dichloromethane. The organic layer was then washed with 1N HCl, water, dried over MgSO,, filtered and
concentrated. Crude material was purified by flash chromatography (silica, gradient elution: 2-5 %
methanol in CHCL), to yield 902 mg (96%) of the monodispersed compound III as an off-white solid. ESI
MS: m/e 344.54 M+H)".

[1931 Monodispersed branched C16-PEG2 III (200 mg, 0.58 mmol) was dissolved in acetonitrile (5 mL)
and disuccinimidyl carbonate (DSC, 0.224 g, 0.87 mmol). Then triethylamine (0.118 g, 1.17 mmol) was
added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred at room
temperature overnight. After stirring for ~16 hours, the crude reaction was evaporated to dryness and then
dissolved in saturated NaHCO; (10 mL), washed with ethyl acetate (2 x 20 mL), dried over MgSO,, and
evaporated to dryness. The residue was purified via column chromatography (silica, EtOAc/methanol, 10:1)
to yield 0.206 g (74%) of the oil IV (0.206 g, 74% yield). ESIMS: m/e 485.63 (M+H)".



(Formula I X) 42 WD 2004/ 047871 PCT/ US2003/ 037996
wherein C, in, PAG n, and o are as defi ned above for

wo-oroakm71 1 1. The nethod generally conprises rBEDURI993/037996
a conmpound produced according to the nethod of
preparing the Formula VIl as defined above, with an

activating agent such as N hydroxysuccini mde. 9.
Exanpl es 5 [ 189] The,foll ow ng exanpl es have been 0
included to illustratfp nodels of the invention.
' f ol | owi ng-€x € r

f te%hnﬂ@ues and procedures foupd
node of practi cj

i nventi on. i ght of the present di scl osurg and the
general |evel' of skill known in the relev art of
the present invention, those of skill w appreci ate
that the foll ow ng exanples are inte gd”bq/b%\v/A\mH

nodi ficati ons, rations can be enployed 10

i he~scope.of~the invention. 9.1
Activation of PEG Al kyl Nbdlfylng Nbler (carbonic
acid 2,5-di lidin-1-yl ester 2-[2-
(2-{2- [2 (2- hexadecyloxv et hoxy) - et hoxy] - et hoxy} - et hox
y) - et hoxy] - et hyl ester 1)) [190] Hexaet hyl enegl yco
nnnohexadecyl ( .202 g, 0.4 nmol) was
di ssol ved in ,Elz} 3?:”2;@) and di succi ni ni dyl
car bonate (DS 6 nmmol ) was added. Then
triethylamne (O. 12 g, 2 15 mmol) mas

dropwi se and after 107 min the reactlon
clear. shirr ov rni T
stirr ur sy th cr ude r ctlen wal

NaHCO3 ( shed with ethyl acetate (2 x 20 nli),
dri ed over NgSO4 and ,evaporated to dryness. The
crude product m xture was purified via colum

chromat ography (silica, EtQAc/nethanol, 10:1) to
yield 0.258 g (8110) of the title compound Il as an
oil. ESI Ms: nme 648.84 20 (MtH). I 0 0 0 (C2H5) 3N
N O)LO N CH3CN, 250C 000 0O, NO

45



10

15

20

25

1 43 WD 2004/ 047871 PCT/ US2003/ 037996 9.2 Synthesis

of Branched PEG Am ne Modifying Miety (carbonic acid
WQ@2@4/diam8x0- pyrrol i din-1-yl ester PCT/US2003/037996

2-[ 2- (2- hexyl - decanoyl am no) - et hoxyl -et hyl ester (1V))

[191] Thionyl chloride (5.5 gm 46.6 mmol) was added

drop wi se over a perlod of thirty mnutes to a

soI ut| on of 2- Hexyl -decanoic acid I (10 gm 9 mmol )

3in !L % 6?P“t°éFF§zﬂ4¥Y6M°e'&l“ng1?l@W (6H {%Bdilt{z r(2-Mgthoxy-

wast B%E{YF €0 PRE e e - rptoRiiepderangicadd 2.giozo-
ho@?{r e reaction was conplete, the carbon
tetrachl ori de was renoved by distillation and the

[ 194|] e Q‘S taI sQthlcm1 o)f WB(%I ﬁ@ﬁed Gg! gl%ﬁﬁ %Eﬁheg%o cQaciqe{Jl 5GMU g? i) in ethanol (300

cru
mL)f‘Yaéé‘E‘qeé ﬁla$04d|1 3L, BA2S @ﬁlok) @ndyihe aqaption IWaaStlrEd e“¢re<’érh IThoqerudi: reaction

mnd(nfb&val dihén) wﬂﬂ-v%ter alrbbxttv&ed WkiLdiehlopmétifané 4" *_&d() mﬂ 9Rd ordBicAayer was

waslgg E?ﬁzg% U 6‘Oﬁ%'g%(§ iﬁ Agb@%l, %Q(g @62) nﬁ% drlgc? Mg 847 ?nd evaporated to

dryn@SSitm@f@btd-adﬁeimﬁowhdﬂ”(ﬂ@@ﬁ 5188’4 iel)750 ng, 2.74 mmol) was
added drop wi se over a period of thirty m nutes.

[1957f tre & séHiRn @ﬂﬂbﬁoﬁl@ﬂ%ﬁ%&pﬁ&fﬂ%n@%ﬁ}col %ﬁoxﬁeﬁl?pe@l{eﬂwleg & mmol) in THF
ion nm X n‘perat ure was | ncrease

(250C§&~e‘) V{Qgg d Bojassipm t gltltp)pzlsee(a 1 g2t q,ﬁnﬁlﬂlt sragll Ropigpg over ~30 mm) The reaction
mixtiuewagthert stirred forAf i #1d tissh X (10 §37.5 @iol) dRONOWITHF DOBLYLWAdd@ed dropwise
and ?ﬂ%ar%%&qﬁg@% we%cgtlg%c{] !)vr%hgl t'[lﬂe %r't\llclfﬁeﬁeﬁrg 89 Itll%rel,;:l E\:veg fi Y\gréd{] tﬁr%ggh Celite
(wasgpdcHil-6h-or?ER mihend eTperaisd gadwr@ss| tegiéord oihs Thiemdeyalsives ghurified via flash

chrowatbgraghN(iteh, gra MRkt Rlutiord -6 nRWRfol MSe,) tf éll'et (f}“ermeﬂlléﬁ Qll B2 2.48 g (16

o CONCentrate Crude material was purified by T

®- chr omat ography (silica, gradient elution: 2-5 %

met hanol in CHCL3), to yield 902 ng (96% of the

[196frp e the gib eff theaubnodisposedrrdmpduhd B5(282 g, J6-mvitmilt veas sdsled N NESH (50.0 mL),

25 n@netl‘fgn@ B, gtﬁangll\éhh{}ht reaLtio%%llxtb@ %gé’cé@@ for %j %@ I;,]L‘l‘tlgeergact1on mixture
C16- PEG 111 (20 ') was dissolved I n

wes SEGRSAFD APHEC BT Hund PNASH 1 e COAPbGriafSomL). The organc
layers Df; cOmtdizA, @ashed .s8.7 NAOD|dtied MESO,, tdntl Qdvipskatsdl 13€dr{fdssl &Bafford the

monfisgrkg R 1< s SRRt B e ooty i
ethylacétate) daizieet V, B@&Jmﬂéﬁ@er ature overnight. After stirring
for -16 hours, the crude reaction was evaporated to

[197§ir Mﬁﬁ(ﬁl&péﬂéﬁi n{PhGVLClGih&d; 9 B2Amp 545 M)a&ﬁ%éé@m 16 10 of anhydrous

et pi5tn e B uias 96 "ot Mo et o156

dimethy famfriogrdpyWi cabminhw&rH@NED@H{(ﬂ,glﬁé pigy816 sinlol)dr@anhydrous methylene chloride

t | 0 f
dddeg lfga%ﬁ H?%f@glg%l for 2’]4312% ttlleél %E{gﬁn E)Nl\/égﬁ l}f&?gﬂ, ééq? Oélg( Mééaﬁ, filtered and
Concerwmeg +Crmif5mml s perifles 7oy FUSPEREIPhR 1908, eradient @Mt  2-5 %
meth&@nZZHCh) to afford monodispersed activated MPEG7-C16 VI as a clear oil (290 mg, 77%).
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O~ ONCH3CN,250C 00O OONAMN/O ~ NN HO 1V 45
wOD0200%7047871 PCT/ US2003/ 037996 9. 3 Synt hesPGI/as103/037996

Activation of PEG Al kyl Mdifying Miety
(16-(2-{2-[2-(2-{2-[2-(2- Met hoxy
et hoxy) - et hoxy] - et hoxy} - et hoxy) - et hoxy] - et hoxy} - et hoxy

) - hexadecanoi caci d 2, 5- di oxo- rrolidin-1-yl ester) 5
Brl 19 Ta a sol ution of nonodi spersed
16< brofno- trexadécardi c~acrd” (573 @y 45 mmol ) in

et hanol (300 gl) |was added H2SO4 (1.5 nl, 31.25 mmol)
and the reaction E,¥uirred for 48 h. The crude
reaction mixture| wasls@Hl uted wWth water and extracted
Brmﬂth di chl or met hame (2 x 300 . The organic |ayer
S i , - NaHCO8 (2 x 300

m.), H20 (300 gi), dried MgSH, and evaporated to
\dryness to affBrdta off-white solid Il (16.03 g, 98%
yield}y 10 [195] o a solutioB of nnnodisgﬁrsed
eptaetivyl & cot"ndoonethy €t her (8751 g, 25
nmmol) in TIC 250 nmL) was added potassi umt-butoxide
(3.1 g, 27.5 |,| small portions over -30 mn). The
reaction mxture wadsOtBhen stirred for 1 h and then |
(10 g, 27.5 nol) dissolved in THE (90 nL) was added
dropwi se and the weaction nmixture was stirred
overni ght. The crude reaction mxture was filtered

tju@&;bkfxiit (vmsh Cl -200 1) and

~ CHZCL;

@vaporatquﬂEQE?ﬁﬁ%§§9?EJaf o?ﬁ‘6ﬁ?@ The drude oil was
purifi@d/V| I ctvro 0 p (s ca, gradient
elution: 2-% % nmethanol in CHCL3) to give clear yellow

oil 1V, 2.48 gv(1 IN NaOH

~

\O /\/O\/\O /\/O\/\O /\/O\/\O /\/O
HO\W/A\V//\\//\\//\\V/A\V/A\V//\\/J

o)

v 0
EDCLHCI,
0

\O /\/g\/\o /\/O\/\O /\/OV\O /\/O
O
N/
o 0]
A\ |
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% [196] To the oil of the nonodi spersed conpound |V
(2.22 g, 3.56 mpl) was added 1N NaCH (50.0 nL), 25
workooaesisanol , 25 nL et hanol and the reacti on MPEI/USM03/037996
was stirred for 24 h. The crude reaction m xture was
concentrated, acidified (pH -2), saturated with Nad,
and washed CH2Cl12 (3 x 75 nmL). The organic 20 | ayers
wer e conbi ned, washed sat. NaC, dried MgSO4, and
9.4 ev ayedvativeck HEG- AIkyIM6difying Mulidho( 2l (2 R2- (RO SRMb5LAhoxy)-ethoxy]-
C orephoxpiathoxyasthaxyMettivey} 2 thoky)-dodetumoR ;abid @551 xb Gy MdlEdin-1-y] ester)
urified via flash chromat ography (silica, ethyl
[19§c Mogpdispersed HFRE-G12-agid (R P @ Hmmél) 97§ didbivetlinsd9enlsefcinhydrous
metRRAESEI &6 wRC iheh Y1(i3R 4 Ny dr&dductRld: (YRS ¥.§§ﬁ¥g}r€1€ﬁ ahd1-ethyl-3-(3"

. m. of hydr., t hyl hi d d
d‘mi]%‘g‘f‘*lﬂ"?"g??pgg“\éﬁ%o@u o%@d@%ﬁ?ﬁﬁ 538 %&Ll-ﬁ%o%@a imephydroys gnethylene
chloridesddgd. R&ac(i@i was2brreli foe2hhduamberopashqyijh NHED WatefJiddled over MgSO,,

- , . nhydrous. . -
ﬁlte}é@lclnd(c%tra Grud]egrgxteg% Jveag &glﬁm&asﬂ cﬂro%a oérqulahly?séla;a,fgéardleﬁt ZE:lutlon. 2-5

met hyl ene chl ori Ion was

% “ﬁ%‘éﬁ"i‘}l CHrbh tagsordaepnodisprrsqdictisiad MRBEEE16 irds e dleaypid (370 mg, 62%).
MySO4, filtered and concentrated. Crude nmaterial was
purified by flash chromat ography (silica, gradient

el uti om.2=5_W et O CHEL I toafferd~ O
nonodi spgr sed acti vamga- Clm a clQar oil
(290 ng, 77% . 46 WO 2004/ O
Br OH H2SO4 C2H50H O 1Br /~o I + 11l KbhBu \/OOIV
INNOH HOOV O EDC.HJ,"NG@i O
EDCIHCI,
0
\O /\/O\/\O /\/O\/\O /\/O\/\o /\/O
O O\“/\/\/\/\/\/'
N/ S
O
11

9.5 Synthesis of PEG Modifying Moiety (carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 2-methoxy-
ethyl ester)

[199] Monodispersed branched MPEG1 I (200 mg, 2.63 mmol) was dissolved in acetonitrile (20 mL) and
disuccinimidyl carbonate (DSC, II, 1.00 g , 3.94 mmol) was added. Then triethylamine (0.399 g , 3.94
mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
sat. NaHCO; (20 mL), washed ethyl acetate (2 x 50 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, EtOAc/MeOH, 10:1) afforded the solid III (0.346 g, 60% yield). ESI MS: m/e
218.09 (M+H)".
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Activation of PEG Al kyl ©Mdifying Miety
W@ 14027872 [ 2- (2-{2-[ 2- (2- Met hoxy- et hoxy) - et horg[/US2003/037996
et hoxy} - et hoxy) - et hoxy] - et hoxy} - et hoxy) - dodecanoi c
acid 2,5-di oxo-pyrrolidin-1-ylester) [198]
Monodi spersed nPEG/-Cl2-acid | (500 ng, 0.78 nmol) was
dissolved in 20 nl of anhydrous nethylene chloride
and then solution of N hydroxysuccinim ge (@Ll60 ny,
1.39 mol ) and 1l-ethyl-3-(3- 5
di met hyl am nopr opyl ) car bodi i m de. HG DCl )\ 233
ng, 1.390 m’mJ/P\,nxg hydrqus met hyl éne cbtdki del added.
Reaction was stirred for 24 houry; en wash with I'N
HC, water, dried over MgSH, fi|l teredOand
concentrated. Crpde material was pufified by flash
chromat ography (silica, gradient elutioff 2- %
met hanol | nACkEdig)le to afford nonodi spersed acyvat ed
MPEG/-Cl6 VI as a clear ojl (370 rTg, 62% HO O O
EDCl . HCl, NyfibthylRaMeO OSONO@\l,O/I\I\ oSy'?‘l sis
of PEG Modi fyi ng Moi ety (carbonic acid
2, 5-di oxo-pyrrolidin-1-yl ester 2-nethoxy- ethyl ©
ester) 15 [199] Monodi spersed branched MREGL | (200
ng, 2.63 mmol) was dissolved in acetonitrile (20 nl)
and disuccininidyl carbonate (DSC, 11, 1.00 g , 3 94
mmol ) was_ added. Then triethylanmne (0.399 ¢
>6 oy nthes of Kvstrelysale WB“@Y'%@KWM% Mojetyi(pexanoic aﬂéac(@,ﬁﬂwxo-
m R r?"é““o’e&'ﬁ’ﬁﬁ”&’f”@'&’l"y -siwdesterbn was stirred overni ght
[ZOOilt NBIOdlS?gr%:ﬁrbraﬁé led F]I!é ggGggQOQ I'b6&|!52§ &?)\r/gag%lsso?v%ég&ace or}%a l?é (10 mL)
and Flla‘H@@Gle/Q@rhm&)te (Eﬁé?s He 8240t thyy/0. 934 crentodt vees (addest. 5ﬁbnrtnc)thylamme 0.095 g,
0.938 Hm%g wDaa @t dr@}ﬁﬁjse QYL RRE thh %agfo)f 91%§1§e bdcRhd Iidar actlo?] was stirred
ogr fSI|I0a Et OAc/ MeOH, 10:1) afforde
overglélg;t a{]%f g étretllé% 0@~16@Gl@?oc§}‘d%{emtlon was|evapgratefl jogiryness and then dissolved in
sat. NaHCO; (10 mL), washed ethyl acetate (2 x 20 mL), dried MgSO,, and evaporated to dryness. Column

chromatography (silica, EtOAc/MeOH, 10:1) afforded an off-white solid III (0.146 g, 78% yield). ESIMS:
m/e 302.29 (M+H)".

0
/O’( N
\/\/\”/OV\OH + @ N 0
o 0 o
I 1|
O
" Acetonitrile 0
g o /L !
Triethylamine \/\/\”/ \/\O o~
o o)

11X
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218. 09 (MrH) +. WO 2004/ 047871 PCT/ US2003/ 037996 O O
A H-{- OON O Il Acetonitrile 0 Triethylamne
woR@4/041871 5 9. 6 Synt hesi s of Hydrol ysabl e PCT/US2003/037996
M cropegyl ated Modi fyi ng Mdi ety (hexanoic acid
2-(2,5-di oxo- pyrrolidin-1-yloxycarbonyl oxy) - et hyl
ester) [200] Monodi spersed branched C6-PEGL | (100 ng,
9.70. GZhthess0f Lind@Sm Pl MRbifetk Mﬁetﬁ@ﬁﬂﬁﬂkta&ﬂ h g—d{();ﬁ& Wrahdmaﬂﬁ ester 2-
di qeHaeihakyRéthigry)-amn baant e ( DSC, 59
mol ) was added. Then tri et hyl am ne (O 095 g , O 936
[20 HaVignodigpsrsesichuiandhed MABER 4 €478 mg, 191t remoi)l Gasrdisspltel én acetardtrileq0 mL) and
e [ r
dlsd(%“b'*éf“ﬁ?‘e“ﬁf"%at S 2150 BE 3R nlbD B addell R hblnytamig (0504 5, 5.7
mmpl a3 piiRd (RRBWisk, At Kmingthy e b?Cﬁ'é?l clgars Rspjige was stirred

ovei‘ntght #AT. AfaHGihg (t‘o]: G161 the cril@$dacitbn @Jah@dap@d%ﬂtt@&?ne(;s?anl théPdissolved in

o ol 58 VSR VPO B Mg coaon

CN@##O%WM@@OEE%CM@IOH 00: Dadforged @ 9eligilHI (I)632 ESI2%\Eeld). \BSI MS: m/e
2523@@%(I\/H-|—|)+ 1500 .N 0-11----H+ ONOO O
AcetonltrlleOTrlethyIamneO oeN 00 111

—N
/O\/\o/\/OH + O
© (0]
I

II
ol
Acetonitrile
N Q /”\ N
Triethylamine o N N0 o~
o]
111

9.8 Synthesis of Hydrolysable Micropegylated Modifying Moiety (dodecanoic acid 2-[2-(2,5-dioxo-
pyrrolidin-1-yloxycarbonyloxy)-ethoxy]-ethyl ester)

[202] Monodispersed branched C12-PEG2 T (200 mg, 0.69 mmol) was dissolved in acetonitrile (10 mL)
and disuccinimidyl carbonate (DSC, H, 0.265 g , 1.035 mmol) was added. Then triethylamine (0.104 g,
1.035 mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
sat. NaHCO; (10 mL), washed ethyl acetate (2 x 20 mL), dried MgSO,, and evaporated to dryness. Column

chromatography (silica, EtOAc/MeOH, 10:1) afforded the oil III (0.247 g, 83% yield). ESI MS: m/e
430.50(M+H)",
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49 WD 2004/ 047871 PCT/ US2003/ 037996 9.7 Synthesis of
Li near nmPEG Modi fying Miiety (carbonic acid

WQ2@4dim8x0- pyrrolidin-1-yl ester 2- PCT/US2003/037996
(2- met hoxy- et hoxy) -et hyl ester) [201] Mnodi spersed
branched WPE&Q | (470 ng, 3.91 nmmol) was dissolved in
acetonitrile (20 nL) and disuccinimdyl carbonate

(DSC, 11, 1.50 g, 5.87 nmmol) was added. Then,

tri et hyl am ne (0.596 g, 587 5 mol) was fg%;

dropwi se and after he . reaction m xtur

ctear? Réacti o S s% é%”GVEWnldht% fte
stirring for'-16h, the crude reaction orafed

to dryness and then dissolved in sat. (20 m),
washed ethyl adetate (2 x 50 nL), dried MySO4, and
evaporated to dryness. Columm chromat ography (silica&;

Et OAc/Avkéadile 10: 1) afforded the solid Il (0..632 g, %t;?

N
62%yt+etd)y—ESHM me 262.23 (MtH)® 10 OO (4
O'N Topthylam@e || O et Qi 1A SLeP ' °
\O~~ ~~0 0~ O 11l 9.8 Synthesis of Fydrolysable

M cropegyl at ed Nbdlfylng Moi ety (dodecan0|c acid
2-[2-(2,5-dioxo- 15

pyrrolidin-1-yl oxycar bonyl oxy) - et hoxy] - et hyl ester)
[ 202] anodlspersed branched C12-PE&R | (200 ny, O0.69

9.9 mﬂrgﬁ thi@ﬁ%ﬁ% gﬁynﬁ‘ﬁmfth%élrl}oﬁclacelgg%%ﬁ)x&%yrr@%dlg]syl ester 2-[2-(2-
mas a ethylan1ne (0.104 g, 1.035
[ZOﬂ]TWMOhodT@&ss'd@%Qleﬂj MPPYA ﬁ@o@ﬁlg 1azf1 hffol)hhs ms{&lvEJ]ﬁ aﬁe@(ﬁﬁltllh % mL) and
eca a ea Wwas S
disigingd E??f&fer@tsﬁr i 51@68 o 32 g0 D ¥ éd%f*u Jhen wbylimRe wa}§4g 1.82
mm@)/apsoadaetdem‘onvmeohny négsi0ania thehe:mm‘h mBokre/Bodanhenclédf) Radction was stirred

ovexglgﬁgéﬁ"v(g é%ﬁf%)rm%f&’?sf%ﬁ Qhe C%J&Xl‘ &% &%t&%p()%teéoolzagyness )afld then dissolved in

evaporated
sat. NeHGOE00Eaywshed 8 Wtﬁe (2Bt5@4\d/) IW@—Mg&@, anjl evgbérafediodrynése Column

chroftbtogrhghl ({ikbe 246A8MBEYad) @trshied ReSboliVBI (MBS g, 55% yield). ESI MS: mie

306.11 (M+H)".
o Q
o
—N
D e N N U & o} N/ o) ?
© (0]

I
II
(®)
Acetonitrile o
- /O\/\O/\/o\/\o)j\o/N
Triethylamine 0
11
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430. 50( M+rH) +. 50 WD 2004/ 047871 PCT/ US2003/037996 0 O

OG-~ O~-H+ p 40 -NO | Il O Acetonitrile N
wareioenkrgrani ne 0 0 o*~p O |11 9.9 Synthesis LPCEHS20PEB7996

Modi fyi ng Moi ety (carbonic acid

2, 5-di oxo-pyrrolidin-1-yl ester 2-[2-(2- 5

nmet hoxy- et hoxy) - et hoxy] - et hyl ester) [203]

9.10VMD RPAth&ROE BPdtoR B RANED pddRted Mod ﬂe Abid HIRI2) YRS, 5.
di ﬂgﬂb-ljﬂdolidih Pgeylei)@ﬂbt)rfyldx@ e@l?erlr&gﬁ te;)JC(lﬂ ni mi {di@?&
carbonate (DSC, 11, 0.468 g, 1.82 rmDI was added.

[204Th &fpnodispersddytiraunied @6(P®G184@p0 mg] 0.8Q mnmﬁMa) dismb/ed thokeetonitrile (20 mL)
and QfsﬁlQWnﬁ%l asbnat (sdc, ¥0 o%d‘ t hfwﬂ%ﬂcﬁ} rﬁdggdxg#n ?ﬁﬁ:ﬂﬂf’e 0122 ¢,

| ear action was S | rre over n|
1.208 gmmop); wagy addgt dropvess, ang pffer &%@eﬁ@awunbﬁurm@camﬁ%r Bgagtipn was stirred

overnightcht RNe &ﬁel&ﬁﬁhnﬁ hﬁnlﬂﬂ,l tBeS@hdé eflctiod wadbvaRtated Nﬂﬁ% ab@Ben dissolved in

sat. WA‘%C 6;31?03 ¥vash ethy eﬁzgtt a? xéo&lﬁu%ﬁd Kh‘g%]%%{g'te& Prg/%ﬁgy dryness. Column

chromafobriaphy, (SIE‘E@@AIV@@Q,H 10:1)13ffogded drechddlIk (9203 @l 6436 ield). ESI MS: m/e

390(4@(1\2@89 55%yield). ESI Ms: me 306.11 (MH+ O O
/| ~O-~O~~~OH + ON N (r) O Il 0 Acetonitrile O

p_ N Triethylamne O 15 111

o Q
A
M(OwowowOH + O / o—N
-

O
I
I
o)
Acetonitrile 0
. Mowowowo)kozN
Triethylamine 0 0
111

9.11  Synthesis of Benzyl Elimination Hydrolysable Oligomer (6-{2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-
ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-hexanoic acid 4-(4-nitro-
phenoxycarbonyloxymethyl)-phenyl ester)

[205] Potassium tert-butoxide (3.64 g, 32.4 mmol) was dissolved in 250 mL. THF. MPEGg alcohol (9.58
g, 32.3 mmol) in 10 mL THF was added. The solution was stirred for two hours The mesylate (7.0 g, 29.4
mmol) prepared from commercially available ethyl 6-hydroxy-hexanoate was dissolved in 15 mL THF and
added to the PEG solution. The reaction was stirred at room temperature overnight. The reaction was
quenched with 25 mL MeOH and filtered through a short pad of Celite. The filtrate was concentrated in
vacuo and the residue purified by flash chromatography (EtOAc/2 % MeOH) to give 3.19 g (25 %) of I. ESI
MS: m/e 461.07 (M+Na)".

[206] To hydrolyze the ethyl ester, 1.1 g (2.51 mmol) of I was treated with 35 mL 1 N NaOH. After six

hours, the initially cloudy mixture had become a clear, yellow-colored solution. The mixture was saturated
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51 WD 2004/ 047871 PCT/ US2003/ 037996 9.10 Synthesis of

Hydr ol ysabl e M cropegyl ated Mdi fying Mii ety (hexanoic
wa@eood/o2sfe-[ 2- (2,5 PCT/US2003/037996

di oxo- pyrrolidin-1-yl oxycar bonyl oxy) - et hoxy] - et hoxy}-e

thyl ester) [204] Monodispersed branched C6-PEG3 |

(200 ng, 0.80 mml) was dissolved in acetonitrile (20

withNaCl arid A€lditléSwitCGhmteiiafdy Hcptﬂﬁlptﬁé‘pﬁ @as(zm solu'tlono\Qas%Q@acgd with 100 mL

wa hen triethylamne (0.1
CH%‘% %ed’égaw&%‘refe isd °%%a§%z§g f %ag%coaﬁatraathwcmo ﬁﬁfcﬁg 0-Bog (78 %) of
the qagbaxtlic eid B R3IMSe nlzxe@ar@é(MHQ)amw Remeihin was stirred
overnight at RT. After stirring for -16h, the crude

207 e@ﬁxtbb@[ic AREIENS %r ﬁmﬁm@lpwgrdysmﬁ pﬁmﬁ Bﬁrtlz §§fake\ég,gder N, To

the jofgion 3#?%%%@& E06 87 %&@5 @ranoé SN reainiuids Q) vere added
Aftec fiveolmatspgotaert0y2 ¢ EDC iad0.155 QRS /wWeRGQlied 20 drdve rakdidarts eanﬁlé%i%n When

TLG M"ﬁfh Itha(xg) l%%gct% (Sa%g%‘y 8—4 Jxadjleg%edlixf_predvabdﬂ%d v@%éo @L CH,CIl, and
wasl'ep cglg éwlt(ll 1180 BL)Tcolé whiyr (A pri16&mD) Gid brike (3 x11H0 SILL 1The organics
wereSHRl heef iNg,s0f, fiReed )(A(dzc%h'\;igitif%a%)a(t;ﬂ \Geh?%do'h{)i %Ri' OR3P o5 de PRBET MS: e
508. i?@i)@ %@%ﬁé&%’bet hoxy) - et hoxy] - et hoxy} hexanoi ¢ aci d

4-(4-nitro- phenoxycarbonyl oxynet hyl ) - phenyl ester)
[208] 205920 PhtdasElilaGin 4-srdtoxihghaykalabbol (3936w 3.6 mnidD add 11980d (R4.0vEdnol) DMAP

weréjd1§§loédv @gmﬁoﬂnc?ﬁ'p(l 'flg (IFFFMM@ Ev@c&s@%}%&%&no&lg 4§?nL Pc Wg and added. The

feacté‘iﬂ. “ﬁs étaTefj 6? m?wnﬁem?a@ ovyieighie 349 mixere(as gragied with A i ¥ 200 mL)
and piire[{2kedo LY NTikwIFRCE ek diedawa Naodd, efiRted%hd eva orated to dryness. The

remd@ned a&%%px%rl)f' ¥(% E%%%é%o&a L?lgfségdl (S Si eié‘}%%&clpl 6345\%% t%gw? pg%l §1(58 %) of

oligemgp . tEShMSr 41%M0e/0@eMNa)'ght . The reacti on was quenched
with 25 nL MeOH and filtered through a short pad of

[2093:9 rhd Qigorddd @V f(0. 562121 69 H’@l@l %ﬁ&%@lﬁé‘d"’lﬁ @?m![ﬂiry REY0 ’[%l'ﬂq7 solution was
addegl %%ﬁil)( ?zgmﬁf)@ g"li‘glag(g ﬁ%(géé %4,3 mglp r-{?lg&%%)rd?hﬁ)orgfoﬁrnate The reaction was

stirred overnight at room temperature. The mixture was then diluted with a further 15 mL CH,Cl, and
washed with 15 mL 1 N HCI followed by 15 mL water. The organics were dried over MgSQ,, filtered and

concentrated to dryness. The crude product was purified via flash chromatography (silica, gradient elution:
3/1 EtOAc/hexanes — EtOAc) to give 504 mg (74 %) of the activated oligomer. ESI MS: m/e 682.72

(M+H)*, 704.72 (M-+Na)*.
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25 M5: nfe 461.07 (MtNa)+. [206] To hydrol yze the

ethyl ester, 1.1 g (2.51 nmmol) of | was treated with
w@200m47B7N NaOH. After six hours, the initial PgT/UF®03§37996

m xture had becone a clear, yellowcol ored sol ution.

The m xture was saturated 52 WO 2004/047871

PCT/ US2003/ 037996 wi th NaC and acidified with

concentrated HCL unid %eas 2. The sol ution was

ext r agpiag Wkid®1Q0 ml CH2Cl2. The o @Vp%\ e dribed
over hﬁ%%cn T | {ered amd concentrate %E%%%“fa(
afford 0.80 g (78 %9 of the carboxylic acid i

MS: me 411.07 (MrH) +, 433.10 (M:Na)+. [207]
Carboxylic acid I'l'l (0.80 g, 1.95 mml) was dj 38%PVved
in 16 nL CH2C12 and placed under N2. To 5t

sojution, 0.486 g (.5 mmol) EDC and 0.288 g (2.5

i i aies, EDRHS) mere4@\;§%
five Hbursﬂ an .2 §9EDC and 0.12 ¢ ’\Véﬁégﬁr

added to drive redction to conpl eti on. Wen

|nd|ca&ed that no unreacted carboxylic acid renalned

? e tufe was diluted with 60 nL CH2CI 2 and washed
cold 1 NHa (1 x 100 m.), cold water (2 x 100

“ﬁb} and brine (3 x 100 nL). The organics were dried
'Na2S®™4, filtered and concentrated in vacuo to

yi e d 0.71 g (71 % of II1l1. ESI Ms: W 10 508.17

/%N%kb+ 530. 07 (MtNa) +. [208] In 120 nL dry C}QCJZ

Yo cohol (2.93 g, 3.
24 %Yﬁﬁ%FTDéMA re, di ssol ved. anpcﬁﬁévfy aE
BACL,

(2.37 mBl) was ved in another 40 nL ¢H2ClI 2
added. The reactlon was stirred at roomtenperature
overni ght. The m xture was washed with 1 N HO (2 x
200 mL) and brine (2 x 200 niL). The organics were
dri ed over Na2SO4, filtered and evaporated to dryness.
9.12 TheyniHfesis @ArfLCarMaGatORYdrblyasle Moalffll;ﬁﬁz lQi'@!a?ﬂﬁﬁc%fda{R@-\{z-[z @-{2-

( sizk2-omthokyt-cBdd)ldihdiyNzKdxly}-dthox)-ead yithekyl héa 1 ester 4-
olnigembmylédter)ESI MS: 539.10 m e (MrNa)+. [ 209

ol i goner 0.562 g, 1.09 nmol) was dlssolved |n 15
[210}y1 MEEGs Mﬁl 0 2783-1 mingl) sve¢ disspluedl ina@ mL agueid.CO .afBthartesulting solution

was €odle® mhhn tEbatRNEL (53291 46, gn%l)mphadepand thent3 13 mL (40 5 mmol)

et A K e
remowd| firine the viget atha allawed e tonieSto rbonCldRpdr@urantd 2@ redaséaight\\ ’lthQ reaction

T T LT T L A —

dried gvey Mg§@4, ﬁfm@ ap¢ epgeenistestin vacuana sffqydi 3.4 & ©8 %) PEMPEGaiwsylate, 1.
chromat ography (silica, gradient elution: 3/1
[211]Et umuubeufama&xanecﬁn@a@breﬁa&d BoM 8.3 0oMi d(o?653°4é m@H‘ol Tah€180 mL of dry

T TR NPT O R

53. 41 mmol) was added to the solution and the resulting mixture was stirred for one hour. I (10.0 g, 26.7

mmol) in 30 mL THF was added to the mixture. All was stirred for a further 30 minutes at 0 °C, then
allowed to warm to room temperature and stirred overnight. The reaction mixture was filtered through
Celite. The Celite was rinsed with CH,Cl, and the combined filtrate was céncentrated in vacuo. The residue
was redissolved in CH,Cl, and washed with water. The organics were dried over Na,SO;, filtered and
evaporated to dryness. Purification by flash chromatography (silica, CHCls/10 % MeOH). Some material
was further purified by preparatory TLC (EtOAc/10 % MeOH). Combined yield was 3.923 g (37 %) of II.
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1) 2) MsO o MPEGGOH KFF O /(Oi / "0 (O/ HE THE 6 O
INNaOH O NHS, EDC\ /6 OOH /fi ONECHR C2 11 O
WOL@4/008CH excess HO DMAP, CHZCIZ 0-(),0 | \PCx/Qs2003/@37996
0 0 0 N&Z 5 9.12 Synthesis of Aryl Carbanate
Hydr ol ysabl e Modi fying Miety (carbonic acid
4-(6-{2-[2-(2-{2-
[213] 211 @974, R ER yet) vexyijseletdio 6/hE ey ITBKe) mﬂtt}l'wé(syl)mgiiohﬂw\]vas cooled to

0 °c4ld 8?&¥ NPR%NLI cﬁ‘%@g?g%l 68%% ng% n?oﬂﬁ%? 3dd?cp d Xhegggé {PL §11.9 mmol)
met{\aﬁes;i%pnﬁl‘_c lep Vs ipdded digpvise: e reactio whsrgjrrestt 0C G 2 further thirty minutes

and ¢BO hlfbd/ed ’16 c@ne@o rddmABnpetaurdal Btirrea_ E&rtﬁéﬁt Erhe '?éacﬁoﬁ%nﬁu%g diluted with

mor‘eN@%:lh ane sw : %dWIfhhS%tHrlatS? ﬂ’é@%&d ‘ﬁ*ﬂﬂe ?lehed’rr CW ?%‘.1“"‘1* Reer Mg:SO, filtered
mmp@®%$ﬂ®hnwE30bmnwmed25g@lvabfmgﬂmmnmtes at 0 C and
Khen renoved fron1the ice bath, allowed to cone to

[213] 0 GriTa BIBR P& tAL ﬁ) ) erS'FHF 5 96k gQY@ﬁghlggﬁ of 4T&ﬁ?{l10§grﬁxteﬁo? Qas dissolved.

Potagsg{nbtlergg\étgu @WW‘%Q&% rac?ch:g aqslrtléedfsﬁuglgg Rituse werstirgad for one hour
at reomeempela®@4ynddriah mer: @tthosyheke. Cﬂrml&tﬁtinroaB esh ¢ (3.37A6401) topm in 20 mL THF

was %ﬁcfe@r gxﬁ\]:xza fbrtger 1%%10\1@ tRJ VFErSB ture aén%l’éedfvs{l%nn%%sr%% i/&:O&I and filtered

solution o 6- hexanedr
thropgh & yhert gadodf Qelig. Athe fikieste) waarvgncm@tem vculang thel SsididEpuififieel by flash

chrof@lopthih® MsivA,SEOROMROH!20: 19 10Greitd 182 6 @55 %SG@JOHQOJ}B v, SIMS: mre
9W+ Wg({el. Pg %ssn um tert-butoxide (5.996 g, 4
37 dB3EP 0 the sol ution and the resulting
m xture was stirred for one hour. | (10.0 g, 26.7
[214hr&pmpaupd BOO®E3 5 HE Svrmspawkd didsotved int2e mifi MeQH. €To #lslsolwkid was added a

slun§ ok 1368k 6105 %pdftint M&SH. B%e%ﬂgﬁ'tgﬁm@'waso %ed LARDH %ld sﬁt‘?ﬁd until TLC

rmto roomtenperature a t|rr over ni
contlp’lgsci?%qt ath ot e statting %gglalfmql bean gsumsd. oU*gﬁnmture was then filtered through Celite
and the filtrate was evaporated to dryness to yield 412 mg (71 %) of V. ESIMS: m/e 511.09 (M+Na)".

[215] The oligomer V (0.605 g, 1.09 mmol) was dissolved in 15 mL dry CH,Cl,. To this solution was
added 0.23 mL (1.64 mmol) TEA and 0.329 g (1.64 mmol) p-hitro-phenylchloroformate. The reaction was
stirred overnight at room temperature. The mixture was then diluted with a further 15 mL CH,Cl, and
washed with 15 mL 1 N HCI followed by 15 mL water. The organics were dried over MgSO,, filtered and
concentrated to dryness. The crude product was purified via flash chromatography (silica, gradient elution:
3/1 EtOAc/hexanes — EtOAc) to give 491 mg (75 %) of the activated oligomer. ESI MS: m/e 654.71
(M+H), 675.71 (M+Na)".
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10

Celite. The Celite was rinsed with CH2C12 and the
conbined filtrate was concentrated in vacuo. The
w0 e®idus720 was redi ssol ved in CH2Cl2 and washedr/vb1003/037996

wat er. The organics were dried over Na2SO4, filtered
and evaporated to dryness. Purification by flash
chromat ography (silica, CHC13/10 % MeOH). Sone

mat erial ~wasofur thds\/p%ﬁl fsfzel Dy pragelat ory TLC
(Et OAc/ 10 % MeOHS. Conbried™§tel d was 8. 923 g (37 %
of I'l. 54 WD 2004/047871 PCT/ US2003/037996 [212] 11
(3.923 g, 9.89 mol) vv?s dissolved in 16 nL dry CH2Cl2
andiot he resul ting sol yikoONn wa omsc@®aC and
pl aCMMOHTFI ety ani n?}%ﬁ@%@%& LG mFiGCHIOMs
was added and then 0.92 nL (11.9"mol) m
met hanesul fonyl chl ori de was added dropw se. The
reaction was stirred at 0 C for a further thirt
m nut es andthen allowed to conme to roomte r at Qike
and stirr ~Jbhe~peaoti-gnd xt Ur e“was
di l ut ed VVI CIO—|2C1§, and washed with satura
NaHCO3 afid Wwat er. The organics were dried over My285Q4
filtered~ang concentrated]|jmhnacuo to provide 4.25 g
(91 % of yI ate |I1. [ZMHIn a flask containing 50
nmL dry THF,™5.001g (24.97 ) of 4-benzyl oxyphenol
was di ssolz@ombbl{mw!\wng 202 g,

5y

5 nor e

9. 989 mml)| added and the resulting m xture was
stirred H#8r ®ne hour at room tenperature under an

i nert atnosphere. A solutijpn of 3.950 g (8.324 mol)
of I'll in 20 nL TI-I1F 10 sadded After a further 18

hourgn_the entire nmpxt enched wi ph 10 nml MeQOH
and faIN| ed? t gh” a shortO pad b/\@\i/té/\vﬁ\/o\/\o
filtrateswas ¥éntrated in vacuo and the residue

purified by fI ash chromatgaraphy (silica, EtQAc/MeCOH
20:1) to provide 1.584 g (33 % of conpound 1V. ESI
MS: mle 579.16 (MrH)+, 601.14 (MtNa)+. [214] Conpound
IV (0.683 g, 1.18 nmmol) was dissolved in 20 nL MeOH.
9.13T0 Meltio8s Ed®|Aletivating OBgonedid @dieties 15 sl urry of 136 ng of 5
% Pd/Cin MeOH The entire mxture was placed under H2
and stirred until TLC confirnmed that all of the
[2163t Ahe present meamplei daderibea dhetheds hy e/binls aiotizdmeriEh®iaty ofttherpeeserm fvention may
vealtiisthy filtered through Celite and the filtrate was
evaporated to dryness to yield 412 ng (71 % of V. ES|

: me 511.09 Na) + 215] The oligomer V (0.605 g,
913¥509 rﬁﬁhﬁdw“éﬂt’gwﬁ%ﬁ ¢n 15 nL dry CH2C12. To this

73(” %S'%I%'(‘} &ﬁs @qldf%% Zeﬁ% ogvlg% i ?Cﬁ%)PltrEA ﬁigﬂ) and (%succinimidyl
carbpr@aé@%ﬁ 6\}‘3&1@1 1598 W?frdé‘tﬁi Gb@ﬂltlﬁﬁg’mmlat(l .2 womd, 1.5 eq.) was added dropwise

and AfRITAGHIATH Fe%ctlo;nh@xtm Kéc&fﬁeecléﬁ@%eiclﬂgrnwég' ujrgd%den\ﬂ’%ﬂt B ). After stirring for
~16ff3{tg\(§g 15, CH2Cl 2 and washed

el Ffa%vn 185 REPRRTEP dvHTTE artsirtbf‘élrﬂl%@vqﬂeal i QFAHEP: 69erL), washed
ethyMyr&ad (2 i 20t ekc)e dnainrdgscoapmﬂem;roatee do Ugneds.y WBRMn clidMatography (silica,

d vi,a flash chronmat ography
Eto%s#%?ﬂé ?)(gjarlf%@em? acgl%d 1371 Et OAc/ hexanes - Et QAc)

to give 491 nmg (75 % of the activat ed ol i goner. ESI
MS: W 654.71 (MrH)+, 675.71 (MtNa)+. 25 55
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WD 2004/ 047871 PCT/ US2003/ 037996 Ms TEA MPEGGOMs cHz
2 1) KOBu HO 2) XXXI MPEGSQ(CH2) 60H MsCl, TEA O
WOREGIOSCH OMs OH THP CHzZCl z 6(2)6 |1 111 O'XT/USDN3/037996
10 % Pd/ICMOH OHV 02N Cl p I 00 VI 9.13 Mthods
For Activating Oigoneric Mdieties 5 [216] The
present exanpl e describes nethods by which a
.oligoneric noiety of the present invention ngy qbe
activated. 9.13.1 Method | - Activation Usipg
[217] Al kyl-PEGOH, | (0.4 mol, 1 eq.) Was \di sgol vied
in acetoni tAlkyd-PEG@H and di succi nPyj d
carbonate (DSC, 0.6 mmmol, 1.5 eq.) was led. _
triethylamne (1.2 nmmol, 1.5 eq.) was-~added dr opw se
and after 10 fin the reaction nixture becane clear.
Reaction was stirred overnight at RT. After stirring
for -16h, the crude reaction was evaporated t @
dryness andAdetosinildi ssol ved in sat. NaHCO8 (109ni);

washed—ethyl acetate (2 x 20 nl), ﬂ{k&%d\!ﬁs&q _
evapor at ed Trthghagiiress.  Col umm chr omatogr aphy (siliga,
Et OAc/ MeOH, 10:1) afforded the activated oligoner I1.

15 56 WD 2004/ 047871 PCT/ US2003/ 037996 o O @
Al kyl - PEG OH + 0 O-

9.13.2 METHOD II: Activation Using NHS

5 [218] MPEG-alkyl-acid I (0.544 mmol, 1.0 eq.) was dissolved in 15 ml of anhydrous methylene chloride
and then solution of N-hydroxysuccinimide (0.816 mmol, 1.5 eq.) and 1-ethyl-3-(3'-dimethylaminopropyl)
carbodiimide. HCI (EDCI'HCI, 0.816 mmol, 1.5 eq.) in anhydrous methylene chloride added. Reaction was
stirred for several hours, then washed with 1N HCl, water, dried over MgSOQ,, filtered and concentrated.

Crude material was purified by flash chromatography (silica, gradient elution: 2-5 % methanol in CHCL), to
10 afford activated MPEG-alkyl-acid II.

O
N—OH
0 o Oz@
o}
MPEG-alkyl )J\OH MPEG-alkyl/“\O/ o
I EDCLHQ, I
DM

9.14  Synthesis of Modifying Moiety with Branched PEG (6-[2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-
15 ethoxy}-ethoxy)-1-(2-{2-[2~(2-methoxy-ethoxy)-ethoxy]-ethoxy}-ethoxymethyl)-
ethoxycarbonylamino]-hexanoic acid 2,5-dioxo-pyrrolidin-1-yl ester)

O
/O\/\o/\/ O\/\O/\/O\/Q
1
20

1. Tetraethylene glycol monomethyl ether (14.0 g, 67 mmol) was dissolved in tetrahydrofuran (90

mL) and NaH (1.77 g, 74 mmol) was added portion wise and reaction was stirred for 2 h. Then
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Triethylamne O Il 9.13.2 METHOD Il: Activation
wajgiong4MHS 5 [ 218] MPEG al kyl -acid | (0.544 medT/U$2003/037996

eq.) was dissolved in 15 ml of anhydrous nethyl ene

chloride and then solution of N hydroxysuccini m de

(0.816 mmol, 1.5 eq.) and

Rihatlr @6 63, B
epncﬁl‘o DCF& HCIIl;L (26. g 8ng) %cfl)’%?d’ﬁdﬁ&pdr@[ﬁmka andqgé *régﬁioh Rad @tlrréth RT for 48

bR Rdeqreaction dpixturg Wag ﬁls?fe%ﬁgouggtqe#ltee@ldfwh%de@‘@p@p (250 mL) The
mtriﬁe uwa§ wgsh&nmz(be)g 299 thy)! MldeMgswt a{d, e%bﬁféd%edryness Column

A, filtered and concentrat ed de naterial " was

chrquqgfqpbﬂ(swa,fqﬂyé Rectatn) offerdestt apleay 0(1§iQ 1%& STgraelent
el ution: 25%rrethano| in CHCl3), to 10 afford
t i wvat -aC|dH O NOH OO WMPECHal kyl
OA i°|| C(xO EDCIH , Il DCM 9.14 Synthesis
of Modi fy| ng Mbi ety wi %8 anched PEG

A TR TP 2ot 2> hoxy- et hoxy) - et hoxy] - 15
et hoxy} - et hoxy) - 1- (2-{2-[ 2- (2- met hoxy- et hoxy) - et hoxy] -
et hoxyl - et hoxynet hyl ) - et hoxycar bonyl am no] - hexanoi c
2. defrattiy)cbe cgilwmbnpyomcihjddéthar X7 96g, GQSQ3(8H)10K) an® 0.1, -(.03® mhol) were

dlssglgedl in ?-E-? tdvaaa@{)@%{’gn d ﬁ# d‘@'}% lﬁcg \7 9%1%16 0}'1% reaé:tlon was

stirrblhbhefriight At BT m!.ldﬂmhc)lomMS dididedw tio CH]z@l@ (RIGOSrBL)amished sat. NaHCO;
(306 ?ni():,t frlg%1 (%Sm]%}, \§ie& %/15158%4, gndh éva;)rct}gtgd to5 eryness. Column chromatography
(silica, ethyl acetate / MeOH, 10:1) afforded 2 a clear oil (4.5 g, 25% yield).

NO»
NSO O
e
0
0

/O\/\o/\/o\/\o/\/o

3
3. 4-Nitrochloroformate (2.87 g, 14.3 mmol) and 2 (4.5 g, 9.5 mmol) were dissolved in CH,Cl, (45 mL).
After stirring for 10 min, TEA (2.1 mL, 15 mmol) was added and reaction stirred overnight at RT. Crude
reaction was diluted with CH,Cl, (130 mL), washed IM HCI (175 mL), H,O (175 mL), dried MgSOs, and

evaporated to dryness. Column chromatography (silica, ethyl acetate / MeOH, 15:1) afforded 3 a yellowish
oil (2.38 g, 40% yield).

NSO O 2

AN OO o

4
4, 6-Aminocaproic acid (0.126 g, 0.96 mmol) and K,CO; (0.221 g, 1.6 mmol) were dissolved in H,O (DI, 5
mL). Then 3 (0.5 g, 0.8 mmo}) was dissolved in THF (0.7 mL) and added dropwise. The reaction was
stirred overnight at RT. Crude reaction was diluted with H,O (20 mL), acidified to pH ~ 1 with HCI,
washed CH,Cl, (2 x 25 mL), organic layers dried MgSQ4, and evaporated to dryness. Column
chromatography (silica, CHCl; / MeOH, 15:1) afforded 4 a clear oil (0.428 g, 85% yield)
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WO 2004/ 047871 PCT/ US2003/ 037996 epichl orohydrin
(26.3 nL, 0.34 nol) was added dropw se and the
w0 e@enamsm was stirred at RT for 48 h. The cr upP€r/us2003/037996
reaction m xture was filtered through Celite and
washed CH2C 2 (250 nL). The filtrate was washed H20
(2 x 250 nL), dri ed MySO4, and evaporated to dryness.
LagBsRgraphy (S|d>|ca et hyl acet ate)

~Felum_«ahr

%f for ded P a ¢l ear (9}10 1&{/{71%%%@ | d) >- OH
2. Tetraethyl ene y£oP nghonét hy heiN 964,

°2 %\a'r%‘ol/\(\k% 0.038 nol) wer® g&ﬁm ved in

CH2C12 (100 nL) and BF3-CEt2 (0.48 nL, 000038 nol) was

added. The reaction was 10 stirred overni ght at RT.

5. iQttivates usreaMethod Tnass(0d0 E,0t6@ chnwi )i nhﬁrlz@;nﬁclﬁlaﬁﬁ (mds)s 0.77 mmol), EDCI

(. 18@%%%? > ang AP oY ét(geglgf 818 h%ogna %&Hn(ﬂ ida, etﬁyl acetate / MeOH, 10:1)

aff°’€9ﬁ4%ﬁﬂ?ab@ﬂf@éﬁ@/&6?"47Meldba et hyI acetate / MeOH, 10:1)
afforded 2 a clear oil (4.5 g, 25%yield). NO2 OO0 O

9.15L5 SPuthdsidbAIipERH PHGADIMRiffifg Roilly (éﬁ‘rb%nwgd)l ,ygigxgpyrrolldm-

(4151 ester2-B-EL - [1%1-Bex§ @{h\bﬁ -éﬂi‘o -
Af E&bxﬁtdtﬁﬂle&ggf or[m% nx? r$§§- thoxy]
added and reaction stirred over n| ght at RT Crude

reaction was dil ut wth CH2C12 (130 nL), washed 1M
HC1(0175 m), O m.), dried MgSO4, and

Hoevaporat ed e n&ss. Col urm chr omat ography (silica,
ethyl acefate / MeOH, 15:1) afforded 3 a yellowish 20
oil (2.38 g, 40%yield). OHOH 0 4 4.

| 1B 0RR 0 8o DRty e IR S8, K800 e
for 1 “)m ﬁﬁ'gPF"%‘/‘ eigorsle 7 mb, 0D6REY yassidedcing the Fepetian mixture-was heated to 100
°C afdxtifeddvprnighid Tael cladh rebofiWias iluteiR@thIs@& Gl G0 M@)Swasﬁéd é%@g (2 x 400
mL) oog%ﬁlﬁt§g£ dr?etd @Oé 3 quporﬁ?e% ?ﬁ&rwefsw%p@%}l lc#réé%?g\éma@}lﬁs@@l ethyl acetate
to ethyi acgtatp 51\4@;12;{a 100lp gffanded llaaylbn@h dit (9@ gMyBQRdeld)and

evaporated to dryness. Columm chromat ography (silica,

CHC13 / MeOH, 15:1) affqrded 4 a clear oil (0.428 g,
85% yi el d) 58

2

2. To a solution of 1 (9.87 g, 0.041 mol) in CH,Cl, (50 mL) was added TEA (7.1 mL, 0.054 mol). The
solution was then cooled to 0 °C in an ice bath and then methanesulphonyl chloride (3.9 mL, 0.049 mol)
dissolved in CH,Cl, (10 mL) was added dropwise. The reaction was stirred at 0 °C for 0.5 h and then at RT
for 4 hours. The crude reaction was filtered through Celite, washed CH,Cl, (100 mL), filtrate washed with
sat NaHCO; (150 mL), H,O (150 mL), dried MgSO,, and evaporated to dryness to afford 2 a yellow oil
(11.06 g, 85% yield).

3
3. Tetracthylene glycol (7.32 g, 0.038 mol) was dissolved in tetrahydrofuran (140 mL) and NaH was added

portion wise over 0.5 h and the reaction was stirred for an additional 1 h. Then 2 (6.0 g, 0.019 mol) was

dissolved in CH,Cl, (20 mL) and added dropwise and the reaction was stirred overnight at RT. Crude
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5. Activated using Method I1: 4 (0.40 g, 0.64 mmol),
wWORGw s8Ry succi ni m de (0.088 g, 0.77 nmmol), EDZRT/US2003/037996

(0.160 g, 0.83 mmmol ), and CH2CI 2 (5 ). Col um

chromat ography (silica, ethyl acetate / MeOH, 10:1) 5

afforded 5 a clear oil (0.320 g, 69%yield). 9.15

reac@rﬂiévkkeﬁiteﬁed @lirolgh NRAk, Wg&d)%}lﬁwrz’o%‘? Q'v{]p)ﬁla{ég tcl\@rjyﬁegy The resultant oil was
s PP, P55, 5. h BTSN 8L G it o shotgy v viso,

and tefapipled éo donssh.- Gatunmxahjometolryhy e(sitie pthiiQoetile + QtetB, \10:11 Qfforded 3

yell&wlshﬂill(%!@’hﬁﬂ%egﬂy00| (30 g, 0.2 nol) was dissolved in
a solution of 'NaOH (8 g in 8 nL of H20) and stirred

for 10 mn. Then benzyl chloride (7 nm., 0.062 nol) was
e a Sf)lﬁcé"?'reacti on m xture was heat ed to 100 C
and atirred overnight. The crude reaction was dil uted
with sat Nad (500 nlL), washed CH2C12 (2 x 400 15 ni),
4. rmerdiictht sapermanderiaed: hgyE604 (6.0, EOSAPE), a{eeldnemphdﬁyy OR&fle (4.6 mL,

0 { ate
0o AP IE SO oo P (e S 1P 7 BTl
g, 67%yield). HICARS, p~/ O~~p”/ O 20 2. To a solution
of 1 (9.87 g, 0.041 rml) in CH2C12 (50 m_) v:;@ed
(7 &, 034 nol ) soI s & he ol ed
/t\(%{l\l /mz}r{l?:gib%th an Hla ane%ul
chloride (3.9 nL, 0.049 nDI) dlssolved in CH2Cl12 (10
m.) was added dropw se. TIlse reaction was stirred at O
Cfor 0.5 h and then at RT for 4 hours. The crude
5. Toniofytigholhe-4ig 0.6} meh) infeterbyrofmen (158 mb)arahaidedeREN N tert-butoxide
(1.6€ £080194 Inol)fand tHeabRtioNAwA Qe 1.5 fatTHR 4
O (15 der' : S, and evap ora?egﬁtﬂ%%gﬁ mn))l) dissolved in
“’“aF%mﬁ%(?%% ‘é{a%?g‘? ﬁgw’h%ﬁﬂ and thg reacfipn o sredgygmighte F%fa Crudg reaction was
filtei@d thicmglr Geditel whsherkCIHICY Camll evagorad tg dryﬁesQ 3the mhl)aanﬂlSwas dissolved in ethyl
l.yed ydr of
ool 5 MG valhed Fh0 ToNE A HLE Yk Mot onf RSer DB 1 g ot
chroglﬁtpwr@w (SFI’G?, eﬁlhl ageiae) efferded|S ayelansﬂrhé@@g( B%yigd). 0. 019
nol ) was dissolved in CH2C12 (20 nL) and added
dropwi se and the reaction was stirred overnight at RT.

SR 8] { @3/ Q379296 o eacti on
/%:d?l/ﬁered Hro@ﬂ\éjlllteowashe CI%TZ/ and

evaporated to dryness. The resultant oil was
6

6. To a solution of 5 (2.4 g, 4.8 mmol) in ethyl acetate (16 mL) was added palladium on activated carbon 10
wt% (1.0 g) and the reaction vessel sealed with a septum. A balloon containing H, was then inserted in the
septum via needle and the reaction was stirred overnight at RT. Crude reaction mixture was filtered through

Celite, washed ethyl acetate, and evaporated to dryness to afford 6 a clear oil (1.61 g, 82% yield).

O
\/V\/o\/\o/\/o\/\o/\/o\/\o/\/o\/\oi al

7

7. A phosgene solution (15 mL of a 20% phosgene in toluene) was cooled to -10 °C and 6 (1.60 g, 3.9

mmol) dissolved in toluene (5 mL) was added dropwise. The reaction was stirred at -10 °C for 0.5 h and
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di ssolved in CH2C12 (150 ml ), washed H20O (150 ni),
sat. NaHCO3 (150 ni), H20O (150 ni), dried MySO4, and
weraposmred to dryness. Col utmm chr omat ogr aphy BGI/UE2983/037996
ethyl acetate / MeOH, 10:1) afforded 3 yellow sh oil
(3.83 g, 49%yield). 5 0~-S02CH3 1 4. Prepared in the
sane manner as 2. hexanol (6.2 nL, 0.05 nol),
themeh haREs UThe piasgehe el tolnénd @vak the distilled off- 209 the MLtant diERas dried under

vac %tﬁaﬁgrﬂ%)w?g@émf) and CH2C12 (60 niL) afforded 4 a
ye

oW Ol 86%yield). 10 5 5. To a solution
of 3 (5.45 g, 0.13 nol) in tetrahydrofuran (160 nlL)

was added potassiumtert-butoxide (1.60 g, 0. 02¢4
nol ) andothe reaction was stirred for 1.5 OThe
. . 4

59 g0 m@mk@aélsgf/u
(20 nm.) was added dropwi se and the reaction was
stirred overnight. The crudg reaction was filtered
t hrough Celite, washed CH2Cl2, and evaporated to

8. ALVAGSSn ME%OHQF‘% (l%tg, @V%_E%% ﬁ-ﬁfdﬁo&kﬂtﬁc&ﬁﬁa ?]Itief% lg, 3.8 mmol), TEA

acetate (150
Q. 7%5& mmghh arg\,%[ézg;lia( %@L 1atogygphyrisilica, ethyl acetate / MeOH, 15:1)

afforlad OaAEOGr @PRY, TS idda, ethyl acetate) afforded 5 a
yellowi sh oil (2.40 g, 36%yield). 20 6 6. To a
solution of 5 (2.4 g, 4.8 mol) in ethyl acetate (16
nm.) was added pal | adi um on activat ed car bon 10 Wm%

9. 16( 1 )asn@ﬁldan% 1A S( ----- a Fio xt l'Igt]ho I-
5&@ Qtho - -2#— ﬁfi% ';:% ﬁg 9x¥k é? %f oxygnethyl;‘-y
over ni gcﬁfb v aﬂ'lmo Eﬂ' OG- 2, HPXHPYY 'i? %l esterk er ed

through Celite, washed ethyl acetate, and evapor at ed
to dry es%P afford 6 a clear oil (1.61 g, 82%
//EN/NYﬂJl 7 30 7. A phosgene solution (15 nL of a
20% phosgene in toluene) was cooled to -10 C and 6
(1.60 g, 3.9 mml) dissolved in toluene (5 nL) was

added dropwi se. The reaction was stirred at -10 C for
1. Prppagechin s qameguropgn ag hown o4 xame RET/HgSROIABY 9B 179G Gnol)t inehendsulphony!

chlofided 2. 3L, 018 ehoD X AL AN i) 48 RE,MAG 8¢ Hf)rhﬂgxldec‘cf 1 A”i/e?%v oil (23.1 g,

850/ofld and the resultant oil was dried under vacuu
"JF%¥rd 7 a yellowish oil. O

\/\/\/o\/\o/\/o\/\o/\/OH

2

2. Tetraethylene glycol (50.5 g, 0.26 mol) was dissolved in tetrahydrofuran (350 mL) and potassium fert-
butoxide (29.2 g, 0.26 mol) was added portion wise over 0.5 h. The reaction was stirred an additional 1h
and then 1 (23.0 g, 0.13 mol) dissolved in THF (50 mL) was added. The reaction was stirred overnight at
RT. The crude reaction was filtered through Celite, washed CH,Cl,, and evaporated to dryness. The
resultant oil was dissolved in CH,Cl, (300 mL), washed H,O (2 x 300 mL), dried MgSO,, and evaporated to
dryness. Column chromatography (silica, ethyl acetate) afforded 2 a clear oil (18.51 g, 51% yield).

0O
\/\/\/O\/\O/\/O\/\O/\/O\/Q
3
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OO 85 8. Activated using Method Il: 7 (1.65 g, 0.79
mmol ), N hydroxysuccinimde (0.437 g, 3.8 mmol ), TEA

W@ 2004/041871 3. 8 nmol ), and CH2C12 (10 nli). Col unPCT/US2003/037996
chromat ography (silica, ethyl acetate / MeOH, 15:1)
afforded 8 a clear oil (1.06 g, 57%yield). 10 9.16
Synt hesi s Branched Al kyl - PEG Al kyl

3. {&alsuficir 42 ([la'O(gZBBW%d{j ﬁ)ﬁyté‘é?lsrﬁ}‘gﬁx}‘e)n blﬂﬁzjx’aas adged NﬁH ({)/ 95 g, 40

bhox ﬁ et hox (2 ept yl oxy- ét hoxy
) ORISR PTG SR AR e ioh 6P 5D g LI HORA @ i, .34 mol)
wasadatiéii &oﬁwlﬁg ERChOYer £t vohis Reirkad/ dt Iﬁsfo? ﬁé Ty hgcégg Q?I?tlon]}mxture was

pared in the same manner as shown in
ﬁltegedltgrou%%ﬁeo waphed G.Cl.oandgvapgrayed tﬁﬂtm@ﬁﬁe e whldmll oil @8k dissolved

CHM @0b szmi%d% I\QCiL?Zor deid) f&Eﬁaﬁéé &}OO %Li’?—é{@) 200 mL), dried

a yell
Mg%@%‘}d Bf)rateéto ctmlezs Crodemm ehrpmatographyl (sibics, e‘@ﬁthcﬁta@/hexanes 10:1)
affoRled 8 a Ry oi 546% §§’/@lyt)€ﬁf?. in tetrahydrofuran (350 ni)
and potaSS|un1tert- oxide (29.2 g, 0.26 nol) was
added portion wi se over 0.5 h. The reaction was
~adeiotiohgl ~KrOamisthen 1 (23.0 g, 0.13
nDI) dissolved in THE (50 nL) way_ggdded. The reaction

ern| gb . oHre crude reaction was
flltered throu&h [i Oﬂggﬁed CH2Cl12, and evapor at ed

to dryness. The resultant oil was dissolved in CH2C12
(300 nL), washed H20 (2 x 300 nL), dried Ngs04 and

d. Tz\é@&%gb 4%9 %gggr{ ‘f§(§ 4@'6%1)31@ ('Q éggn@ Ves pdfgd BE; OFL (048

mL 0033‘31%1%” Be daactlonovas S‘”@i oyamight) @A 1D Argde reaction was diluted with CH,CI, (50
mL)P‘EEhédSEtOQ&ﬁ@&{;R@&ﬁnﬁ) HX® (180 %@J} l&lb@ﬁlg@(ﬁh gnd(elfgboglteq 10 élgness Column

5

oo Bl R DY BT B G Pl A ST s . 20
yield). 5 h. Then epichlorohydrin (14.1 nlL, 0.34 nol) was
added dropwi se and the reaction was stirred at RT for

48 h. The crude reaction mxture was fily red t hr ough
Celite, washed CH2d 2, and evaporat ed yness The
N1 Bsultafit oo™ Nas ths3ekf ed/\o gti§

/\/\/\/O\/\O/\/O\/\O/\/O
5

5. 4-nitrochloroformate (1.18 g, 5.8 mmol) and 4 (2.4 g, 3.9 mmol) were dissolved in CH,Cl, (25 mL).
After stirring for 10 min, TEA (0.89 mL, 6.4 mmol) was added and reaction stirred overnight at RT. Crude
reaction was diluted with CH,Cl, (75 mL), washed 1M HC! (100 mL), H,O (100 mL), dried MgSO,, and
evaporated to dryness. Column chromatography (silica, ethyl acetate) afforded 5 a yellowish oil (1.04 g,
34% yield).

A VA % T e W W N W

/\/\/\/O\/\O/\/O\/\O/\/O (@
6

6. 6-Aminocaproic acid (0.157 g, 1.2 mmol) and K,CO; (0.276 g, 2.0 mmol) were dissolved in H,0 (DI, 8
mL). Then 5 (0.80 g, 1.0 mmol) was dissolved in THF (1.0 mL) and added dropwise. Oil droplets formed
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5 CH2A 2 (200 nL), washed sat. Nadl (200 ni), sat.

NaHCC3 (200 ni), H20 (200 ni), dried MSH, and
weraposmred to dryness. Col utmm chr omat ogr aphy BGI/UE2983/037996

ethyl acetate / hexanes, 10:1) afforded 3 a clear oil

(5.46 g, 45%yield). J-OH 4 10 4. To a solution of 2

(4.54 g, 16 mmol) and 3 (5.46, 16 nmmol) in CHZA 2 (50

whefi13) wéélaﬁdeadﬁkﬁdh%ﬁﬁ?(,’zqﬁl)z’vaé QdRS andthe reBotiOP 38s ﬂpljea ove;hglt at RT. Crude

N RO O e -

layefs1di@d MgPO., BRI VAoBedrtb Yiryness.i Solutvly S@dmatagraghyesaipg reahyledethte / MeOH,
I X graphy (silica, ethyl acetate
2 l?gﬁgfeﬁgfc%gygﬁgoﬁmﬁg%dam: 1) afforded 4 a clear oil
(2.40 g, 24% 15 yield). N OO 5.
NATRTROChL oMo dratt e LC08- g ) and 4 (2 4
3.9 muol) were dissolved in ﬁ e
_AUALIRGHQI~10T S 0,89/, 6H4 mml) s a
and reactlgn/\ic?lrred\%gé’r)(r}ﬁht at RT. Crude reactyon
was diluted wwth CH2d 27(75 nL), washed 1M HC1 (100
m.), H20 (100 ni), dried MgSO4, and evaporated to
7. fetiyatedgising Methorhil: 6 K0 3568 G4pmampdlly Néhgdrbiyemeinietdey0.063@e0. 5 ihol), EDCI
I I h
(0. 18§ %@ 6%901)5arﬁ Offf"tl n\(’)\q&IZ)p rcg%u%:nn %lirlmgé’f((%apg%éq'é@ Xtﬁiﬁ fg%tr%% (%}‘ordéd 7 a clear
011(%%93@%831@)0 276 g, 2.0 mvol) were dissolved in HO
(DI, 8 nm). Then 5 (0.80 g, 1.0 nmol) was di ssol ved
in THE (1.0 nL) and added dropwi se. O droplets
formed 62 WD 2004/047871 PCT/ US2003/ 037996 when 3
9. 1'NvaSyﬂtﬁdﬁdoﬁﬁ@aﬁPEGﬂﬂ'ky(ﬂo@i@nn@%le@dﬂ@d)lﬂ@ﬂlyt-ﬁ%pmmc acid 4,5-bis-
I eqZ;2 dnnetib@Spropionyl )@@pmlﬂhﬂlyﬂbroﬁfmy WHéh 15-@6{61[2 Qﬂﬁz [2-
wa §2,shdiontb Helrentid - 156k ycdFboiiiloxy) J-etB6xyl @t Y-et OW]
HChexahoPARhoFHRFAR df Epyrad2 m’ﬁter)orgam e ayer s driad
MySO4, and evaporated to dryness. Col umm
chraomat ogr aphy (silica, ethyl acetate / MeOH, 20:1)
/Qgﬂ@eg/e\@cmsgar oil (0.720 g, 46%yield) 5 OO0

2CHj

1

1. Prepared in the same manner as shown in Example 9.15:  Ethyl 6-hydroxyhexanoate (8.0 g, 0.05 mol),
methanesulphonyl chloride (4.6 mL, 0.06 mol), TEA (10 mL, 0.072 mol), and CH,Cl, (32 mL) afforded 1 a
yellow oil (11.15 g, 93% yield).

0O
/\o/u\/\/\/o\/\o/\/o\/\o/\/o"'

2

2. Tetraethylene glycol (19.1 g, 0.098 mol) was dissolved in tetrahydrofuran (190 mL) and NaH (1.69 g,
0.071 mol) was added portion wise over 0.5 h. The reaction was stirred an additional 1h and then 1 (23.0 g,
0.13 mol) dissolved in tetrahydrofuran (10 mL) was added. The reaction was stirred overnight at RT. The
crude reaction was filtered through Celite, washed CH,Cl,, and evaporated to dryness. The resultant oil was
dissolved in CH,Cl, (200 mL), washed sat. NaCl (200 mL), H,O (200 mL), dried MgSO,, and evaporated to
dryness. Column chromatography (silica, ethyl acetate / MeOH, 25:1) afforded 2 a clear oil (1.60 g, 10%
yield).
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~ONO- _../ NHOO 7 7. Activated using Method 11:

6 (0.356 g, 0.46 mmol ), N-hydroxysuccinimde (0.063 g,
w@2@3/0msol ), EDCI (0.115 g, 0.6 mmol ), and CHXCT/BSZ083/037996

m.). Col unm chromat ography (silica, ethyl acetate)

afforded 7 a clear 10 oil (0.180 g, 45%yield). 9.17

‘Synt hesi s of Sugar-PEG Al kyl Mdifying Miety

2, 2-Di nethyl propionic acid 4 5- bi s-

-d| | -r opi o - (0d, 2- di et hyl - pr opi onyl o
HO'y yiet Ryl )~ 334{/R ’p\f@W

(2, 5-di oxo- pyrrslldln 1- onxycarbonyIoxy)-ethoxy]-etho

Xy} - et hoxy) - et hoxy]
3. Aeoldinoyl 2(1i6H 14T minpl hyldMNa@¥r (@ mLY wid stiged for J h atRF:\ The crude reaction
WaSQllég?\Qﬁpsag Qlaél (2}*:> ﬁnff) %El@iﬁed 3 g?({h e2 AR E‘P{r&’lg{fz d% rﬁlg g%d l\/[i]gSO4, and

g héxanoat e” (
5 eVﬁR?B‘F"F”WW%f@&‘MW\ 18he.dp%eaield-4. 6 ni, O. 06 nol ),
TEA (10 ni, 0.072 nol), and CH2A 2 (32 nlL) afforded 1
ao yellow oil (11.15 g, 93%yield). O2 25 2.
TRt raet hyl ene glycol (19.1 g, 0.098 nol) was dissol ved
' ran (190 nL) and NaH (1.69 g, 0.071
portion w se over 0.5 h. The reaction
t|r redfan addi tional Ih and then 1(23.0 g, 0.13

ﬁ#ﬂi\)*\}%i mas added.
Theo actlo was stirred overn|dht at crude

reactlion wa® filtered through Celite, mashed CHZO 2,

and porated to dryness. The resultant oil was 30
diss lved in CH2C 2 6200 nL) mashed sat. Nad (200
H20O (200 ni drie and evapor at ed

4 %h"% deEa-Opppigyh- ﬂ%lwyaagpﬁ}&wyle 6%?% gd:6 wely Frch @t i 1.6 minol)
10 werd dif¥biidd in 26;CL)(8 ailf.oTiéR @D2I @.368 £a 2 @inlol) (whs fildeddand I3%eaction was stirred

ove ggt afRT. ,g%rytp 2004/ OﬁVr%aZ: onP“%'ST /mLcJoSn%p e3 s/o%%? 8)6368 g, 1@9 rnm(;ll) was added

and the reaction was stirred ovemlght at RT. Crude reaction was diluted with CH,Cl, (22 mL), washed 1 M
HCl (30mL), H,O (30 mL), sat. NaCl (30 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, ethyl acetate / MeOH) afforded 4 a viscous oil (0.397 g, 31% yield).

(0]
S
SoRn |
O
N J
>ru\g 4 HN\"/\/\/\O/\/O\/\O/\/O\/\O O’D
DO °

5

15

5. Activated using Method I: 4 (0.397 g, 0.50 mmol), N-hydroxysuccinimide (0.063 g, 0.60 mmol), TEA
(0.10 mL, 0.75 mmol), and acetonitrile (4 mL).' Column chromatography (silica, ethyl acetate) afforded 5 a
20 viscous oil (0.256 g, 56% yield).
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3. Asolution of 2 (1.60 g, 4.7 nmol) in | MNaCH (6

m.) was stirred for 2 hat RT. The crude reaction was
waledowped7ivi th sat. NaCl (24 nL), acidified to PEI/USDP3/037996

washed CH2C12 (2 x 30 nlL), dried MgSO»4, and 5

evaporated to dryness to afford 3 a clear oil (1.08 g,

73%yield). OOOO Os O OHN 004 4.

9.18(2,031gﬁr(ﬁyz-ﬁﬁte[ nglpmwzemk afY Pe%ﬂtapﬁmmmr@ﬁq&%@s

.836 g, 1.6 mvol) and 3 (0 wer e
[2194i Fsopresed ekamplH2 (ﬁﬂcﬁldéthordehlonsthh@fhe EID@ of fBle %&n@nveﬁtl&zfor providing

natrm%%grﬂ%dacgggﬁeg%t Elgl'% bréeenan(r:l(tJ fela to mclu é I\Ilrrt{nﬁld a?l ?asses %P oligomeric

rring OVEFNi
moigtigg pariuistlencgdydrpigred p@gomse, rgcroneggaedrmwyerm tadtdlwbleangbmers
the reaction was stirred overnight at RT. Crude
[220]e Zb¢ pesenvhBNH| donjugatesnivérd sﬁhﬂﬁk&l (lﬁli?ziﬂg_‘)arlo\dﬁﬁii@fheﬂs &dnjugated at

diﬂ‘%ﬂéé&gig%ém I\%Bcaﬁgf eTﬂ% 80%‘11%9W§ ggvm%élp 8>ﬁﬁ c)omblnatlon of traits (agonist

activityr ai it mgemh;es(s&ndel tbq)rote(tli?grd afd etab bdavaildbifly) hatd Kcead the lead

scous _oil 31%yield). 15 00 O0O0O0O
cam%jq?%for%e Rf‘te%“’@ ’6"'50 teg“% Activated using Method 1: 4

(0.397 g, 0.50 mmol ), N hydroxysuccinimde (0.063 g,
[221]. 8Be mabve) hBINEAwag OJbilzﬁhederorﬁ a Sontraet )peptided synthesis company.  The

e B S T SRR BP b s v
ohg&ﬁéﬁs ylesipet)l. and4syifBe064 Sid4iTiBally FETobhbg4dd/ O3HINIB. The conjugation
followed a three-tiered conjugation strategy as illustrated in Figure 2. Class 1 oligomers were
tested first. Because extensive conjugation with Class 1 oligomers lessened activity, tri and tetra
conjugates with Class 2 oligomers were investigated. Because Class 2 oligomers were not as

efficacious, two pro-drug conjugates (Class 3 oligomers) were evaluated.

[222] A first class of conjugates is non-hydrolysable. For conjugates of this class, the drug substance that
is dosed (i.e., the conjugate) is the substance that acts at the receptor. In other words, the oligomer and its
attachment to the peptide remain intact from the time of dosing to the time of clearance. These oligomers
may generally be comprised of an alkyl portion and a PEG portion. To maximize the effectiveness of the
oligomer to make the conjugate orally available and resistant to proteolysis, the lengths of the alkyl and PEG
portions can be altered and the order can be switched. The extent of conjugation (e.g. mono-, diconjugate)

can also be manipulated. Some oligomers that can provide conjugates falling within this first class as well

‘as methods for providing such conjugates are described in U.S. Patent No. 5,359,030 to Ekwuribe; U.S.

Patent No. 5,438,040 to Ekwuribe; U.S. Patent No. 5,681,811 to Ekwuribe; U.S. Patent No. 6,191,105 to
Ekwuribe; U.S. Application No. 09/474,915, filed December 31, 1999; U.S. Application No. 09/459,443,
filed December 13, 1999; and U.S. Application No. 09/873,797, filed June 4, 2001, the disclosures of which

are incorporated by reference herein in their entireties.

[223] A second class of conjugates are micropegylated. For conjugates of this class, the alkyl portion of
the oligomer is cleaved once the conjugate is in the bloodstream. These conjugates may be particularly
useful when conjugation occurs within a region of the natriuretic pepide that is necessary for binding to
receptor, NPR-A. In such cases, the first class of oligomers may be beneficial to stability and delivery, but
may be detrimental to activity. The second class of conjugates reduces or eliminates that problem. The

amphiphilic oligomer remains intact through the digestive tract and enhances absorption in the upper
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9. 18 Hydrol yzabl e, Non-hydrol yzabl e and Pegyl at ed

Natriuretic Conjugates [219] The present exanple is
w@e@nvodsdi t o denonstrate the utility of the prEBSENS2003/037996

invention for providing natriuretic conmpound

conj ugates that have been nodified to include

virtually all classes of oligoneric noieties,

duopgernmi ©udeain lciycutation, Wdﬂ@l prtEbd @dléa%”ﬁlhﬁs, a %Qfepaﬁgghﬁlaﬂg Gifiched to the

e BN Cl 8 L S ARG et ot g hindanc e
to quglaqeg e@vx& gt @gﬁ@p@orc Sopeigjimoreds thit carchirfvidercenjtigape Salling GAtBin this second

clas® s t’VHE a@ﬁ&hdd@l Q@r ;;F&f?dlﬂgoﬂlkly Ok u%éeshe@é/ h&g‘lbteﬁl % p%fs %zétent No. 6,309,633 to

onlst activ
Ekwué eé ?l g eglpgltc%ﬂ?e oy ]& Og§ %7t9e’rgp<%)gqc§nbea 2Q¢ gthe disclosures of which are
qumqmwaym&EMMmm$uhawmmhﬁﬁane the | ead candidates for
nore extensive in vivo testing. [221] The native hBNP

22402\ @it @dsﬁmoﬁjgx-@[& & f@lB/rh arﬁﬁgablg S ccgﬁl §t¥st chf r‘tls (\:NKSF éheﬁgtga oligomer is

cleav%lrgg:f?éﬁ/ o@WP@&dﬁ Pt@ﬁrb@a ﬂ#(eﬁheémoad ‘éi‘fﬁ) phese eshjugdtds gopnbe sarémbtlrly useful
whef [canjgativini cgaineihisl @ Séggnebht &ﬂ&cééﬁﬂx Resinding ?IQ@&«’elf '1&%% leVent that the

{
mlcxfoﬁelrgylgtgd’]éoﬁga dps gtglln &ounorI rtetagxﬁufé[?x?enégcgt&%yu g thlfrﬁ Fla§tof gp_@gtqs fpay completely
obviate g‘\g pessipilityif the ghgpmgt mgcfcrmg withvecaptor biadihge dn thig &§e, the conjugate remains

1ntacBﬂ£v‘ B fhe QiLBRSHNE GROIKY SSiodmld
th s?gnégl ?agct vity, tri %ﬁg%fswggopogéjﬁ%ualg?mer R ‘”q?aﬁed Which releases
eTT%@@” Byt s were i nvestigated. Because C ass 2

ol i goners were not as 15 efficacious, two pro-drug
[225¢ o Apriegatiens/ pEN R sBhe Barbixyigmoue I‘oSt}le mh&)hﬂiv alh géaxble(@ﬁpﬁfo%Zglwt&ated with

N-hfdhﬁ(? §uc8ﬁ1ﬁ\§d§ a%mﬁxgﬁécﬂga%lg gc’ro n peap ide c){eml §H(&eeacflnﬁ§8 thei oggomers are

gon j ugat es of I's clas
attacheddR, HPe pgptide eithqr jigsaguenys QIQMS‘Q SOiUQOIt H@NQ lhmlamt@ ferlvatjugatidnSthree Lys

residnés ahdmie N&&ﬁlﬁh@ By vzirﬁn@ih@ ﬁ&cﬂi‘@ﬁe@? of tflchr@acgl)d ?19 R Lnt ﬁﬂ%{ljhémmn (mono-,
di-, % nt og Liho gtn‘gstr te | G e alte r?it act

d3s) n% 85% Haoquetlistidhution ¢am be Alkeze th‘@%)’@’go‘P? Qf@ﬁ*@? onditions. As
prefamag sigge ﬁ@'r@h}hgatlbe are aiigosviesé dhrafgh atie tivityl asog, tﬂr@@erﬁﬂ@gﬁhesm of the
desnrgcﬁg‘njﬂéhlfets t4Abe o&rﬁemg I\/ﬁklﬁgthé Q(?l fome? ot Id\{l%g\e/az?qnggﬁldténo% d

ol i goner to na jugat e

a t eol ysis, the Iengths of the al kyl and
226155@0’058? PPGAUD Gligomest Py virdiee B -t o osilef the aiar dhydrophobic) and
PEG £hyidtopliii) conifogenesxthe ﬁlhphq{thlQ/anﬂl SHdtioR SruCtlre@f th@@&‘ﬁhga e can be improved.
omer s

ulated. S
The P R A4S xR 30130 889 Blaf i S e n et fycppymes. The
alkyl porgig mayse ¢ abserptiondn the @y ahidjer epablevinteliactign itk bell membranes. The latter
featufeQily lﬂgﬁﬁrﬁ)ﬁlaﬂf &pgﬁzﬁl@ﬁ'héa% tér%o}sj aﬁemglgﬁe@%g c“gotgg %9 Bgl%urface such

as N]%B?é lﬁ"% télﬁ{:hor% o? %16 egfmsrlriaytd@tegkwm ﬁ@ctlvgpeg of lagt qgmpgaNon terms of

enzy§s tilityln8 otalbiSailbitiayy | be; U. S. Application No.
09/ 474,915, filed Decenber 31, 1999; U. S. Application

[227]|\|0Pur@8/t1975 74 #Ane Co:%b%ﬁ%g %%?JIP%I; nﬁﬁﬁreslgrgg r1 OT tpﬁ:garatlve HPLC

1I§ﬁ§ I cation No. une

colur €8 witl & Lolvspt grpgicahsystam @adﬂmf@&ompaaoléfdltebw Yefrifluenaetic acid). The

solvelieis @vaporhtad taxl’delyﬁphﬂﬁéd foeél‘l'ee&y p{oal?e%] ﬁrlﬁﬁ&qﬂg c&rﬁv@g't? ?Ldetermmed by
0 I S

re mc ylated. For conjugates
rever&?ﬁ‘éaggﬁ%%angflfssSpeﬁ%?"%i%gn of the oligoner is cleaved

once the conjugate is in the bl oodstream These
conjugates may be particularly 30 useful when
conjugation occurs within a region of the natriuretic
pepi de that is necessary for binding to receptor,
NPR-A. I n such cases, the first class of oligoners nay
be beneficial to stability and delivery, but nay be
detrinmental to activity. Thgssecond cl ass of

conj ugates reduces or elimnates that problem The
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anphi philic oligomer remains intact through the
di gestive tract and enhances absorption in the upper
WO 2000478004/ 047871 PCT/ US2003/ 037996 duodenunPCTXISM03/687996
circulation, the alkyl portion is cleaved. Thus, a
smal ler oligoner is attached to the «circulating
peptide when it reaches the receptor. In sone
9.18anbodi e i Diighhars:dRGH-BASAgkabik €r i ¢ hi ndrance leads to
i ncreased activity at the receptor. Sone oligomers
[228] h&verchirty penineateethatonilieeg aoebydfolyizhtilngligomerk (Class h) ves epiesized. For
conjﬁéaﬁﬁ of thiS cl%I the é}ﬁg %gtmgﬁlat 19&05&“9‘31{15 glbﬁ%‘n %@gtl’]atc& g.g{hy %%ép?or In other

are describ U.

wordak i Phegerapd é{f aﬁaslﬁlernuo :the ppms‘F reelatn. ifgpet fgm theging 18 desitg, to the time of

cleafahdee HepBxcrRapbRE eﬂpgnm&ﬁb@&vealéd’\tﬁe sieSér HBNPItE Sihioh th%llg'éhxe@ Kwere attached.
erei.n i n entiret

{ %Jrgr%ﬁr ourqt dok% qllg%néer 8$£§ g(hFla éegftg)g, pres ulfr;]tbélﬁt?}autlon could be skewed The
predamigang mg%gmegateﬁmt founefl vgateninggéd etHiys3; cheapredontitant dicvinjugage had the
olxg&ﬁér@zﬁtqﬁﬁd Sthe Q&Qaé{ﬁcty%cﬁ LhGing Al HRRGE coh&itﬁ;&%,it% la*ﬁ:gnjugate and or

the second class, th se’ con ugat es _
te“ﬂﬁ%#%?‘% eRugrheyormed he exglRiYF REQSHStL & B Fiepniugate fratred oligomer ajtachment at
Lys3, @gil@grand hab7. i ‘EheN@RESIHaaY afided a Bourigl htﬁﬂlmehlcﬁt\@iéwteminﬂlst i?lﬁlally all the

t h 10 |
avalﬁiylg Hl'bno dla{rl Snt&%?tra Corrgnll;lﬁ% es &?rg éolatec? %{ %% rf% ﬁ‘rq'?’%}?‘illvitg)ls B&eg on the activity

retafn
datacthajystyaenesoninggtesohep heingdTlass 1 Qiigvrnqt wert foeuspbssi bi l ity of
the oligonmer interfering wth receptor binding. In
9.182hi s c@I8R 2 Cligem&SNMitgslle h{tamal ns intact through the
di gestive tract. Once the conjugate is absorbed, the
[229%| Egbtoenjugages dlaeailied, mivdpegylation (@ass @pwert byathasdei Yased on the theory that,

f _hBNP.. The
beca@%ﬁ%& lg 311& ?7' a!'ré:fﬂ f((ﬁtph gﬂngh%ﬁ&?%mw&fﬁﬁé% l%ﬁei’r o c&%)ﬁ%r@.?_bugatlon of these
sitespquid, ereldley Rehtlde 18 bRy Full yorgtagete«ii ﬁnctwtdleretaax astvityonThe amphiphilic
ohg(ﬂﬁ‘& tevhainé AGCOROLHR thd diRERk E® afd@RnSds %Vsorp%}f-:ﬁ tl@‘iﬁbé{ ahRthum. Once

o 0 I G RSk G bab! S50 ol g e
wheg @ rjachgethé mreptor. nTideind jega- cblgﬁg'atds,kﬁ’shlﬁﬂﬁs vhre sixiHesizadibot Hefore and after
cleagée ééfﬁﬁe)’a'l Q%E\%e L]?%é;ﬂf%ﬁt‘h% '?:@1 up% gilerk?ea{e%as%}ah Bia UBII{']S attached to BNP at
threq @frfewr gitisepre wra@m@t tocHeRity i(dtat shewn incthe trest @mc@}, dpugfythese conjugates

remlﬁéﬂraﬂeﬁgelﬁlbhﬂy El@[ﬂﬁ&hﬂﬁgﬁ@d’f dithvions. As  preferred sites
for conjugation are discovered through the activity

i the 20 desired
ot B B BB e i ng he

[230& Eig&hé o%ﬁgitésythﬁnall&@efu[@ %9&61&%19 Q)ﬂgdn{e}so&ﬁass [352%@1e sgnthesmed For

ol Cce oners. var e rel
conjpgafsy, phthig felagsy ghe a?Pwa% TEIH%Fr‘B% éfﬁwssl ﬂsﬁfégestwmact Once the conjugate is

absoftay, diteQuliBdnher Q)cle@(itﬂpﬁléﬁﬁgsm ratihe p@;mdbl irPdchlhtfhn! Yikefd second class, these
utl on uct ure

conjl.].gr%]l!es g&gefu?w clanocr?njlu atl\C}necr)ccur V@@P%lr% ﬁh g%lnu(ibeFGSSIi){ r}%::PgPVdf’ePﬁy HOWCVC!‘ in
situagiprg ywhatiq thenp@romthateri cg:blgugatqs stdlsdostot met@n eaivieny 2hentbisd clifaef conjugates
comﬁl:tgl% [)bvpa% tle (B@ss Yy & %%ﬁébﬁleﬁgél‘?&ﬁ% Wi rehéﬁto%,ﬁiﬁdi?éﬁj tM(QlQ,dc{' grrn, and tetra
enable interaction wt ranes e latter 2
conjygaies s pAdy fior Bisrdlast of eligewers. nferand gtrayderingaten everenleggettable.  Two
conjigate@wdrefd@édsane- bound protein on the cell surface, such
as NPR-A. Thus, the choice of the oligomer may
[23 lgetl“ﬁerxgalcﬁ& 1{11|§§1regWex%%ul%{e%:})g%}rﬁ%&g oav gle :%glﬁgﬁ i(fel8 tlﬁ@ﬂ%sent gradient
systqmyipgdp PElaQWQ?ﬁHOHWatPIE(RIWGBﬂHOWQmI@@Id) Thee solvent Mabwamratqdwnfé fophilized
are purified on a preparative HPLC colum (C 18)
with a sol vent gradi ent system nmade of
i sopropanol /water (0.1%trifluoroacetic acid). The
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30 solvent is evaporated and |yophilized to give dry
products. Purity of the conjugates is determ ned by

w0 eane0$mdt phase HPLC and mass spectronetry. 66PGNDUS2003/037996
2004/ 047871 PCT/ US2003/037996 9.18.1 Cass 1
A igonmers: Non-hydrol yzable [228] Over thirty
conjugates that utilized non-hydrol yzable ol igoners

to photad@ms cdnjugived @assdx‘ﬁ g&@@ﬂs Z eglitieS S the dﬁb&ﬂ&@@eﬁesdeﬁamhé?l' by reverse-phase

Hmﬁ!ais th% dru stance that is sed is the
sUB ?%ﬁ@?cFﬁﬁ acts as the receptor. In other words,
the oligoner and its attachnent to the peptide remain
[232] nNatéve B o\mSteh@mthdrmtmfassebotmmldp@ ntepsairet of gEtivsf £ the native, wild-type

hBNP| §RptRBCE. TREPhite MNP AHRXREL RAL She' evgal ﬁﬂﬁ; hgid sequence,
SPKWO?%S%S Eg%%so wWhi cth e ol igoners were attﬁ eqd.
f SRRBLATKBERRE € NG o éwhich ¢ hand C* are joined by a
disulfidabdnil enfornp & bokdC Theckiesitty' ankd Wiricares (bﬁtﬂedté'lhﬁne %kﬁl%&lstrumﬁre provided in
I t e S conju
Tale 1 ﬁys hjélg%!} g%%%sﬁgg{ fgrdé(gjg rai?d; lga \’I[%Set\ﬁlgl J ege compared to those
Obtat‘?Fq '@d?féhessara@ Ppetivectah eondifiens for 418 nating pl@}glsid TiRye datarag icogpared to native

BNH (182 b 3Gtho i@ Bn &%Qét‘c' Ry ard fil'@vﬁerd'u?@mleulg afie r 3N inFxt to a preference for
tetracoq usi ve

the RaF R Ao fefii 15 & TG iR G REF002) i eapeconiugate
BNPabat inQludeyed3ass R yediflingamviktylay R 14 orllye 21.et ra conj ugat e
added a fourth attachnent at the N-terminus. Initially

The@idnodl MBon2Y, 3 drd éﬁd RINE-4 aftl the fnbhocoNEhtds@ B@IP%H‘MBQ@J £Sin the
were | sol ated for testing activity'in vitro. Based on

order ey lute; ap HRLC. g By the fqllﬁ\éﬂnsﬁél:ée ermerm] BYRiitthe RAE pepfidesgnjugate

that@laﬁﬁ@l desPhe HABREEmYBTEng RG Berkfuculd) A3k Lys-3 BNP
go#efs 1I\/Icro gyﬁg}ed &gggro i ght conjugates % fesidue.

The mompﬂfé@ MANe:P Spreke A HRI f\“’@lltﬁggfnﬁ)lr%léfs'é%/m%ﬂi’e arhe
dicoRfig ek #gdnBRIY Bﬁ@iﬁé’d ;Isré;:}ﬁlxwre; lisnap ﬁ@%ﬁ@el#iﬁ%@tﬂerﬁcﬁw 2rfhe major

are in roxi nal I'ng portion
dicopyjatenpe yaﬁﬁj slrgend; Iw%fsﬁh@@pre@nuwt taigonjugataia bdrgugated at Lys3,
e V.. € r
Lys SR 11327, TP ol R g A0 TSR il ng ) Biigomen) a
the N-hﬁfmugh of the BiPgreptidev dhe Fragno- léinmbhahht-hn owdifpibg ooty @njuigated at
d G ' . . al kyl
Lys] T BRE haAtiB PR Porbpl Grodl A P kot 61 Cidomer
conjagatesichbybs 18 of the BN peptideat anfyp2SdfitickeBNRpeptide.t r eaches
the receptor. Tri- and tetra- conjugates of this class
Thb rre synthesized both before and after 20 cl eavage of
“hé al kyl group. Even after the al kyl groups were
cl eaved, small PEG units attached to BNP at three or
four sites were detrimental to activity (data shown in
the next section), though these conjugates retained a
therapeutically significant degree of activity. 9.18.3
Class 3 Adigoners: Hydrolyzable Aigoners [230] Eight
conjugates that utilized fully hydrol yzabl e ol i goners
(Class 3) were synthesized. For 25 conjugates of this
cl ass, the conjugate remains intact through the
di gestive tract. Once the conjugate is absorbed, the
oligoner is cleaved, releasing the native peptide in
circulation. Like the second class, these conjugates
are useful when conjugation occurs wthin a region
that is necessary for binding. However, in situations
where the m cropegyl ated conjugates still do not
retain activity, the third class of conjugates

68



conpl etely obviates the possibility of the oligomer
interfering wwth receptor binding. Mno, di, tri, and

W@ 2don@4B01 conj ugat es were nmade fromthis cl assPOf/US2003/037996
oligoners. Tri and tetra conjugates were | ess stable.
Two conjugates were tested. [231] The reactlable |
m xtures were purified on a preparative HPLC col um

Tat{t:@l'sy’g M th a solvent grad#ent| Aveapst]eshndreldle A@fge | Standard | Hydrolyz-
- s anel J9gRY Spctiyen 1 o Qlgomery ﬁa&}gg;ﬂa { Epex__|rpeyjation | able

s®dlceent was evepor at ed Aneal yiopb-d7i| Z @607 6[7 D 0.0 N/A

2004/ 047871 PCT/ Ug2003/ P37996 to prlovi de [ he
conj ugak&D RS dry powders. Ruritigs of the conjugate
w2 det er i ned Yy mepsv el sgs phases-o7hiPh.é-and #0B6S 68 No

U7

spectronmetry. [233] Native BNP was |[exam ngd 1 n |t he
BN-OSRSa)ed ,@EGWO id nmeasure of| acti ity fof the |native
witp d- t epfedidele| he |recsbE-ard dPsdNB? pepieé de Fased| No

was tha 1 32 am n@ aci d| sequejnce, |5

spqum@Ww@ssse_%yLRRH, (ISEQ 1D NO )| in
whibsh C10 and MC28 et | 1" pyooaos]i swif i Heebond e No

form a|bond. The mesult$ and |structlures of twenty-ning
of the|wapstructs lare pf 0\<|L03Ied in |Table [L. The BNP
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Tabl e 1: Anal og #of Average Standard Average Standard
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Tal A er; ) e ard ()Hydrolyz-
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|BQ-01|9y377 G OFeRy A| < amnoacldo Noég§ Criga @ l@zto.oz _QIAO 1 No 1
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anbarbdaie )6, 3JSEU7 N2 21.2 No 2§ MPEGIO~ Lyf3, Ly$l4
Q1up BN ’Tfef\’lééoi‘l de Lys3) Lws2A48e] Be0O6 |2.06E- D7 o80.8 No | 3
19.2 No 2 0 MPEG O-Pe|Peptilde Benl, Lys3,

HyC ,
BN-022 HA/\PE%O Peptide lys3 | 2.81E-07 | 8.1E-08 75.7 9.2 No 2
)
BN-022 Scaled | HyC )l\ ,
Up WF’EGvo Peptide Lys3 | 4.18E-07 | 7.03E-08 81.2 12.8 No 3
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BN-013 3 P L al4, Lys27 >1.00E-05 N A <20.0 N A MPEG 3
3 0 Lys3,Lysl4,Lys2 BN 014 MPEGzOPeptide 7 >1. 00E- 05
WORM4AEI8 7.4 MPEG 2 2 0 MPEG O~ Pepti de SentPCL/YSBN3/@37996

Lyald, Lys27 >1.00E-05 NA <20.0 NA MPEG 2 2 BN-015
O Berl, Lys3, BN-016 MEG Peptide L al4,L s27 >1.00E-05
N'A24.6 6.5 MEG 2 Berl, Lys3, O Lysl4, Lys27 and 1
nore amno acid BN-017 MEG Peptide conj ugat ed

>]1. 00E-05 VA <20.0 NAMEGI OOIIlI Il 69 W

2004/3@@7@17 PCT/ US2003/ 0B7996 Tabl e 1: Anal o #of T’
m 2

Aver dard Ayer age| St andar{d Hydnol yz Nupber
BMB ofer—StrHE ek ‘O?E@O erd* ECE0 _®bvilat ivMn Fhaxe

14, Lys27
9. 19?@6&&%@% P l%ldfc ngdlgél%s —OagJ.%hﬂyb%Easa Najritivetis PepfideDNRpand

(J

Ol'l Pepu. B 1 MPEAO011t/ GPEAM O L 3 3. 69E- 07

[233P. B E’s—dﬂt?cq&fed hatlth&prbient donj %%@%@E I gy MDLEQO\%E! r%%lé fferent natriuretic
pepti %da%d ‘analogs (C);f gﬂese pep%ldes to construct any number of different bioactive natriuretic peptide

conjugate embodiments with retained pharmacological activity, enhanced cell-membrane permeability,
and/or protease resistance. In addition to the hBNP described in several of the examples here, these
candidate peptides include by way of a partial list, peptides, peptide fragments and whole peptides, and
multi-constructs peptides prepared and/or isolated from the following assembly of bioequivalent
peptides/proteins. It is within the scope of the present invention to include these constructs and conservative
substituted constructs thereof in the preparation of the embodiments, the present invention, as well as in
pharmaceutical preparations containing these constructs in a conjugated from with at least one modifying
moiety as defined herein in the treatment of congestive heart failure. These peptides posses a structure

amenable to modifying conjugation moiety.
1. Urodilatin (hANP with four additional residues at the N-terminus)
TAPRSLRRSSCFGGRMDRIGAQSGLGCNSFX'Y (SEQ ID NO: )

The amino acid T defines a modifying moiety conjugation site. In the above sequence, X' is lysine or an

amino acid other than arginine. Where X' is 1 sine, a second modifying moiety conjugation site is provided.
g y 4 jug p

2. Canine natriuretic peptide (Canine NP)

Canine BNP offers natural advantages for manufacturing of conjugates. No conjugation sites exist in the
loop region. Conjugation sites are present in the N- and C- terminal tails. These features would enable
conjugation without substantial loss of activity. It should also lead to a smaller distribution of products,

resulting in higher yield and easier purification.
SPX'MMHX*GGCFGRRLDRIGSLSGLGCNVLRX’Y (SEQ.ID.NO: )

The amino acid sites of X, X, and X; present modifying moiety conjugation sites. In this neutral peptide,
all 3 sites of the peptide are available for conjugation with a modifying moiety. The loop region is identified
at amino acid 10 (C) to amino acid 26 (C). It is envisioned that any 2 or all 3 of the amino acids at position

3, 14, or 27 may be substituted with a residue other than Lys, such as Arg,

3. Dendroaspis natriuretic peptide (DNP)
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0 H3C BN 022 ~'/ PEG7O Peptide L YS 3 2.81 E-07

8.1E-08 75.7 9.2 No 2 0 BN-022 Scaled H3C y~ u ~-/
WERBIO4MBept i de Lys 3 4. 18E-07 7. 03E-08 81.2 12p@I/N®82083/037996

0 MPEG70 BN-024 t | Peptide Lys 3 3.21 E-07 1.8E-07

106.2 42.7 No 2 0 BN-024 Scaled MPEG/0 U 1 t Peptide

L 3 3.14E-07 2.26E-07 57.8 12.2 No 3 0 MPEG/0 11

EVRYDIPCEGH XYIHRINHYSNEBGCISLRBPRINAPSrs & ?(SEQ-IIQZ(K 31. 00E- 05
NA43.53.0 No2 Ol 0), Il Pow |, ~P G4~~PEG,[ y 0

0 A 28
TheBalhl'IQ%gid sn/'é’ cif gﬂe% w%eém%%gn %gi cgniugata)g Sléqg Rx,liot is §)&1m@fe both X, and
8“‘3 amamzﬁmdcﬁym@ smmeﬂlmei Befrgiod & lisy41k4 The 26Erfidus is also a

afion 8. Ersfﬁbl ~vheIX' % lysE I abgifind(orfuthetthsh 13¢he).
ot B S L 38 4 B
may mdludeX%.l er COl’lj ugation s1te at the N-terminus.

4. C-type natriuretic peptide (CNP)
GLSK'GCFGLK*LDRIGSMSGLGC (SEQ ID NO.: )

The amino acid site of the K' and K? are modifying moiety conjugation sites. In this example, both K' and
K?are the amino acid Lys. However, analogs of the peptide may include an Arg (R) in place of Lys at either
or both of these positions in the peptide. Optionally, the peptide may include a further conjugation site at the

N-terminus.
5. ANP (human)(rat)(porcine)
SLRRSSCFGGRXDRIGAQSGLGCNSFRY (SEQIDNO.: )

In this example, X is Met(M) or Ile(l), and wherein a modifying moiety conjugation site is at the N-

terminus, or R is changed to K to provide a modifying moiety site.

9.20  Agonist Activity at the Human Natriuretic Peptide Receptor A (NPR-A)

[234] The vasorelaxant, natriuretic, and diuretic properties of BNP are ascribed to a secondary messenger,
cyclic GMP (cGMP). The production of cGMP is accomplished by guanylate cyclase, an enzyme that is
activated when BNP binds to the natriuretic peptide receptor A (NPR-A) on the surface of endothelial cells.
The ability of the conjugates with either non-hydrolyzable (Class 1) or micropegylated (Class 2) oligomers
to stimulate the production of cGMP in human aortic endothelial cells (HAEC) expressing the natriuretic
peptide receptor-A (NPR-A) was evaluated. For the micropeglyated group, the conjugates were tested with
and without the alkyl portion attached. The conjugates with fully hydrolyzable oligomers (Class 3) were not

evaluated in this assay because the compound that is ultimately released in circulation is the native peptide.

[235] Tri- and tetra-conjugates utilizing non-hydrolyzable (Class 1) oligomers were less active. Therefore,
tri- and tetra-conjugates utilizing micropegylated (Class 2) oligomers were prepared and tested. The in vitro

data generated from these Class 2 oligomers is presented in Table 2.
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obtainsd wig datigSforing of thd BININepKdet(T:hid 3) pridojeed thdsie@iNsited QRthé Nty assays.
these constructs in a conjugated fromw th at |east

[238? n Q‘aﬁpﬁiﬂlﬁz Vi gctivﬂ? bm%l’ac%wg%{tésn ed herein in the

reat ment of congestive t failure. These peptides

ot ¥y it 4 1L . .arnmnahl o + A

OSpes—a—siruelure—ib—anerabletonpdifyuing
Bon Sompaund | o Ayerage Efsodni) | Average Eyar §6) §,, n
add| NadiehBNBs| dues236 (HHEON- t er i nus) 100 25
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[239] Primary HAEC were purchased from Clonetics for cGMP screening. Cells were plated into 12 well
plates the day before the experiment. On the day of the experiment, cells were pre-incubated for 10 min at
37 °C with 0.5 mM IBMX to inhibit phosphodiesterases. Test compounds were added to the cells for an
additional 60 min at 37 °C and the incubation was stopped by lysing cells to measure cGMP. An ELISA-
based cGMP kit was used to measure cGMP production (CatchPoint-cyclic GMP Fluorescent Assay Kit,
catalog #R8074, Molecular Devices Corp, Sunnyvale, CA). This kit measures cGMP via a competitive
immunoassay in 96-well format. Cell lysates were added to the coated microplate followed by the addition
of an anti-cGMP antibody and a horseradish peroxidase (HRP)-cGMP conjugate. Plates were incubated for
two hours at room temperature, followed by four washes. A substrate solution was added and the
fluorescent intensity of each well was quantitated. The fluorescent signal intensity decreased with

increasing levels of cGMP. Native hBNP was be tested in each experiment as a positive control.
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reactiGly 8K @I byDIRH EgEMBIaGRANE Bs@otlabishe. : ) The ami no aci d

site of the K and K2 are nodi fying noi ety conjugation

[243]Sl4d€§ mallenra{s %&hﬁé aﬁﬁ?éx%naté?ﬁm éwer@UQd f&?%af’éﬁ;’ﬁn&@@ralama%labxlny of

aci wever, anal ogs of peptid % I ncl
hBNFgd J&‘?’&‘ym)ugﬂtﬁ Bﬁta&éreéasteﬁygemé&ht %ﬁdﬁ%\‘ater o5 R 69%11@#111 Texcept for
a peribd@ e wiaSort2 otrS piedodidpamflatoirdost dég). onal |y, the

peptide may include a further conjugation site at the

[244] Ml@gstg]dcsié@sﬁ Da'eléb\ &%@%}&bﬁ%&é&%@@t %)dom %roup% F?( body weight so
that eashdagiteegrour Weighadeappioyimately |theesam. | Fisggts wieer tsedhpep time point. Conjugates
were fARGHidterddnga [@hdi‘ia&y &N bra@aRtibr0R a bst 6 4. §m§‘kg tf8odNamp&s were taken at 5,
pus, R.is ghanged tq K to vi de a nodif
> 3{%&“&% " ol g R roR Ne0g ey Al dosiop SRR WS oflcted and
centrifigeéd |Plasxm$amp16%e1mre Merﬂee&ﬂp’Cd‘dﬁr afelshPR- A) [ 234] The
vasorel axant, natriuretic, and diuretic properties of

[245] BNIB ;)l@snﬁs %hc@ﬁ%tl&@ ?fS ﬁﬁl@[n GI\/FI}){I 5a1ES SEd Chheasurbd/ Ci)}J Ca ARmercial
|

The production of s acconpl i shed by
egtceassa{,éq% spg;}ficefﬁn‘zgpﬁ@uqnﬂta@veldgtermmanon of human BNP in plasma
(SHIONORIATM BNP, Catalog # 127024, Shionogi & Co., Ltd, Osaka, Japan). Blood was drawn from the

dosed rats into EDTA coated plastic polyethylene telepthalate (PET) blood collection tubes and centrifuged

immu

at 1600 —~ 2000 x g for 5 minutes in a refrigerated (2 — 8 °C) centrifuge. Samples were stored in plastic tubes
at -80 °C in non-frost free freezers until analysis. 500 pL of sample were used for the IRMA. 100 L of the
sample was added to a tube with 200 uL of '*’I-BNP reagent and one anti-BNP antibody coated bead. Each

tube was vortexed and incubated without shaking, for 18 to 22 hours at 2 to 8 °C. The tubes were then
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stability in the presence of proteases. The lack of conjugation sites within the loop is advantageous for
binding at the NPR-A binding motif.
924  Synthesis of an hBNP amphiphilic polymer conjugate

By using amphiphilic oligomers of different size and chemical composition, the absorption and
partitioning properties of a peptide conjugate, such as hBNP conjugate, can be altered. Conjugate
screening is used to determine which of the conjugates retain the activity of the native peptide and
show enhanced resistance to enzymes. The conjugates that have a desirable combination of traits
(e.g., agonist activity at the receptor, resistance to proteolysis, and oral bioavailability) may become

lead candidates for more extensive in vivo testing.

9.24.1 General Procedure for Conjugation to BNP
Monoconjugate hBNP use sites Lys 3 or Lys 14, or Lys 27, or at the N-terminus of the peptide.

Method I: Preparation of monoconjugates
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[239] Primary HAEC were purchased from Cl onetics for

cGW screening. Cells were plated into 12 well 10
w@b@uessthe day before the experinment. On the PEEUS$003/037996

the experinent, cells were pre-incubated for 10 mn at

37 Cwith 0.5 MM IBMX to inhibit phosphodi esterases.

Test conpounds were added to the cells for an

additional 60 mn at 37 C and the incubation was

-B]f)li @pegﬁgbvé {11)55%'1\)%9 it BMSO glomﬂpﬁsxﬂé ®f ﬁ%) Affe Bbtlvadd oligomer (1.1

was used 0 neasure cGW rOdUCtIO
cquiY)Gers SRt in @yinineal eputlof BHE sad Adchde g Seition ofhBHP iy DMSO.

The keﬁ%qu Fvas M?)Inﬁ&Q%HPE&' %Qﬁ 1EOfP HP§Q rl‘ﬁBﬁYt@nln?g w&Ebrepdril By taking 50

neasures cC vVia a C npetl lve I mmunoassay 1n
uL o Grewerctior adrrilutingDis it Sowaoféézqﬂmn@mtm% HorTE A Hieagtisng augre carried

o 0 0, e e S At vt

beperﬁ:mmergate Pl ates were incubated for two hours at
roomtenperature, followed by four washes. A substrate

Metg%ficﬁt :ng'p?am oafdmu 9?@?4\1@3& fluorescent intensity of

s quan The fl uorescent signal

-BINE% ens ﬁ]éﬁﬁ gv %:19 tﬁg%[%& ((jl 11151%56 @%lotﬂg él@é’)elochcg fn Mas dissolved,

N eacC experi‘nent as
TEA:J(JSO kduie) waniddeal and7Be mltmaatr@nﬁasnmﬁcmhejsmoeﬁwﬂ%@omer (22
1 BNP %at e

nd | ncreas
g N
minf@d laiBurit ofVIHF @narzﬂdémtmgletsemnend of trBNPen DMB@bI The geaction was

in the [esence [l oUusS proteases ch as &
monigd BRRG wperie PrAEECrs g 7 Denueb i BR oh b BPhE reaction
and QMing G&h 800 LD of PLOkE@SIARE OAY DEA dBERXiIDhNed e bgmtcheut for 45 min. If
v TS o RE e e BB Brmca

conj ugat es eval uated in these assays had a | onger

Dicéiigatel BN s sites diysi3,rmad Lye14, biByR.3 ahd LyeXasitsloe hBdPe
Figure 4. [241] Conjugates were incubated with the

7 T. Digestions were
TrICQPJB%age‘bglgéusgégesnLdlsg qglsqlﬁf‘ﬁﬁ%‘?é%fuor oacetic acid (TFA):
i sopropanol quenching solution. Digestion of the hBNP
9.25c o Matripactis Comprendoonisas ed t o the di gestion of native
hBNP i n each experiment. The %& rt]t of ‘%Jn?reng for providing a
(250 o s RrFREP eATRRIeNTS REG VS f@&@?fmg%ﬁ?ﬁ?e uilty Of G RIS Ky LYo, \gr providing
vanh.l? bfJoaRk Yidactive BN er&i%hd@@ﬁt} neptitk dagent ti@reaf for use in the practice of the
Qava 1 I a I Lt ] t [
prosei Al e vHieef o 'S0 HO BRIl oy R e Bt o Bne o mor
mutptet smind h?@lds Gl@ rpﬂae‘ga)f @snamerller esariing amiap eagidt fom e corresponding native
pp&%ﬁb& Jde@. ntestinal tract by oral gavage and the presence
BNP conjugates in the bl oodstream was assayed

usin [ | e radi pi nmunoassay procedures. The
L anth fg’éhﬁgoqpé‘?gmﬁéfgectl on of hBNP are specific;

cross reactivity with rat BNP is I ess than 1%
CF@R¥MRRISSIRALEC- (PRI NPelacti vity and interference by

endogenous rat BNP was not an issue. [243] Adult, male
wher @t 8 W8 higiib Red AR eaXLypdred iy AgPGlE. wer e used for

determ ning oral bioavailability of hBNP and hBNP

conj u i ght and tap water
2 vvas’gL pfr% Ng%gg?r\%ﬁ&tgﬂ{)n%?%@%é%t }E a period of no

wat er for 2 hours pre-dos| ng, untll 1 hour post
-SPRYLIQG$(-CFGRKMDRISSSSGLGC-X- (SEQIDN
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20 [244] Prior to dosing, rats were wei ghed and

di stributed throughout the dosing groups by body
wowioghs78gp  t hat each dosing group wei ghed PCT/US2003/037996

approximately the same. Five rats were used per tine

poi nt. Conjugates were admnistered in a liquid fatty

acid fornmulation at a dose of 2.5 ng/kg. Blood sanples

wherd k®ist 1ade e a?:{mosamds,lﬁeferac@y 1-8REhiRGcidd Th BAKET InCkofmb ré@bodtments X is

v s R o K Bigafiel BVERRIS T RFLOTE 175 en

at -80 C for analysis . 25 [245] The plasm
3. coimebptfidNPohsuefionsBNBAcphfArga’a4e were neasured by a
commerci al i mmunoradi onetric assay (I RVA) specific
spx‘MeiQdstec ket DR IS EL GEKBITRRIAGEQID MO, human BNP i n
pl asma (SHI ONORI ATM BNP, Catal og # 127024, Shionogi &

e Al B, L B O R
aming edidgthn iap Lus. (IPEome mbe@merés«a &cendoh» g H@@Je@fﬁeﬂy Arg or Gly. In other

embo‘aﬁﬂ%’é Ixfrasd x2add )@@%depe%&@z Abg & G191 In% phEfdidd @fboldithed, at lease one of
| ger at ed (2 - 8 O centn%uge Sanpl es were st or ed
X Xtﬁ“‘ffﬁ(a‘ét“}' tubes 30 at -80 Cin non-frost free

freezers until analysis. 500 L of sanple were used for
4.t hénaloRVERBNIO U agil 2Tfre,taha tergunephedifigatirnsitl&d t o a t ube
with 200 L of 1251 -BNP reagent and one anti - BNP

X!SPRIMY crertabrIsssdcLEa PV RrRIBE (SERSDWD. t exed and
i ncubat ed wi thout shaking, for 18 to 22 hours at 2 to

Whefge% déggﬁé?qg%% ceﬁlgé gi%?Se{)Y%)d %Q%%&é@ §rz gnhanémo acid othe{t than Lys.

In sowa sibadignests PG ¥’ a@amepmdenﬁb A 0r Gy +n @thermabgimens, §n’<§ Arg and X’ is
Lys.then reaspirated. The wash process was repeated and
the contents of the tube aspirated. The remai ni ng
SW? in each tube was counted by a ganma
‘Vﬁ%ﬂ oactivity was directly proportional
to t he concentrat| on of hBNP or hBNP conjugates in
(All frégmenssimpibésh onqor bpth éails wroshaeed wttethglogplant i fy sanpl es of
hBNP conj ugates and 5 allow for differences of
X!-- DRGRAMIRISSSSCUGE t-i & ($pet e 1HBNP conj ugat es and the
nat [ ve nol ecul e, concentration was determned froma

wherem r1 qo ClHra%ergJ]oRflag e&%ﬁaglf ot J?rﬁnoaﬁﬁg QP Lén?tfl €anfl wgrem X is 1 to 10,

our conj ugates t Wwer e
prfigbbt o smiup AGdsc fengiht &L PALIOETS KMEGHCo R MVRSSOC, KMVQGSGC,

MVAEEHE 8@ dceiQasdres IGSGC( kbguse &)spk]Iverwr, KPRIKIV, SPKMVQ, SPKMVQ,

corfS B S Tvls BRI i oo o B rvrs

KVIRR]KVLR/K VIg &KIVeK pRVIRRH, RVBERfRVIR, REhRWrR.10 t he
Peptide Structure [247] The present exanple is
6. Pr g}{élwhﬁﬁl)ggﬁgﬂﬁt& &hifo écmgoﬂ’lér'tﬂahtys for the present

|nvent|on|nt e Creation rrutl-conjugateforrrs of

o 4RO RSB R, 1, o -

nonoconj ugate, a diconjugate and a triconjugate form
wheefn X' seArbomeminmadid other ten kyspept i de, hBNP. 15 Pr ot ocol
for conjugating to hBNP:. [248] The oligonmers woul d be

7. at KARKed hENA 11288 AR EBNRS REBRAEWSF Baised for conjugation
to hBNP. One difference will be nore of the activated

SP@@%&QE&FW%@%@%@& s b%Gayi val ents; preferably
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equi valents). [249] Lysines are in the tails of the
sequence. Miltiple conjugation sites would presumably
w@bdoand7sgr eater 20 stability in the presence PET/US2003/037996
prot eases. The lack of conjugation sites within the
| oop i s advantageous for binding at the NPR-A binding
motif. 9.24 Synthesis of an hBNP anphi philic pol yner
wherdiOX] i8187] Gly By atttiePgniadafdiohdi thanG.y@! | gomers of different
si ze and chem cal conposition, the absorption and
5. DRk BRI BB Ay 0 L 1830 g S Db HOR! oLy
Xt. sc eeni n%%l s used to determ ne whi ch of the conjugates
SGEELRULFRGISEQP N3t Dve peptide and show
enhanced resi stance to enzynes. The conjugates that
wherdia e is 1dws i aipine amdsr‘mrefaahlsorh tof9 tammpt@ds (e lqpgth. a¥bmiag tcomprise

SO eyl RSN el seckgasas s o o

for nore extensive in vivo testing. 9. 24.1 Cener al

Procedure for Conjugation to BNP 30 Monoconjugate hBNP
9. uSnabg hBISP-Lyssi4Brgon ad ansindladid other thapd.y?7, or at the

N-term nus of the peptide. Method I: Preparation of

-CFGWQM’@E@EE@Eé%V‘ﬁ)Zﬂ/ 047871 PCT/ US2003/ 037996
P (1 equiv) was d| ssolved in DI\/ISO(l m / 35 ng of

The act vat
el 0 O SR LSRR o S B, o o
emboginlents, X s SSRS,.ISSBINS, 3, KSBH/ESS, or KRe react i on vvas noni t or ed
by HPLC. Sanples for HPLC nonitoring were prepared by

10. t@lﬂafb% Arg30Qfys Elhcﬂlef é@@@ﬂéﬁ@ﬁmﬁﬂe@lcﬂif likkichatge it in 500 L
of H2O contalning 0.1% TFA. Reactions were carried

r t i medi ately
SPK@%QG é@%ﬁ% gGmf%%@ﬁf cati on could be
perforrred Met hod I1: Preparation of nultiple
Wher@l@ﬁj@Qaﬂt@ésﬂanll@f)wdwtb@@aw v) was dissol ved in DVBO
(1 m / 35 ng of h-BNP). Once h-BNP was dissol ved,
11. TEbhalog 3OnBNPUMM)e oAt ardifkcke il ofletkhdnligs sol ution sti rred for
5 mn. Then the activated ol igoner (2 2 equiv for
BLEEE VD 5 equiv for
SPKI?fgter acon] ugﬂgﬁ%&ﬂ%ﬁgg%f{ﬂ{@@n a m n| mal anount of
THE, and added to the solution of h-BNP in DVSO. The
whergip, X cif Atgpr gianingsciofier BideS by HPLC. Sanpl es for HPLC
nonitoring were prepared by taking 50 L of the
12. r eqednsionForana hBNPuting it in 500 L of H2O cont ai ni ng
0.1% TFA. Reactions were carried out for 45 mn. If

~ SPKRROLEARF GRRMDRIssGIBedtat /- YPusEd iredot hey were
frozen until purification could be perforned

X? is??ﬁj %K{y grggﬁg- aB,‘erPhe}JeSnﬁ%}s\lwo?Is-Sd‘ & -1%, and &ga 5y ammo acl d olf)élsbup?' of amino

acids independently selected, or an unknown amino acid

13. Deletion mutant analog - hBNP
-CFGR X'MDRIX*GLGC — (SEQIDNO. )

wherein X' is Arg or an amino acid other than Lys and wherein X?is 1 to 4 amino acids, such as SSSS, SSS,
SS, S, KSSS, KSS, or KS.

14. hBNP Analog — Receptor Specificity
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Triconjugate hBNP use sites Lys 3, Lys 14 and Lys 27.

20 9.25 Natriuretic Conpound Anal ogs [250] The present
wex@apss7i s provided to denonstrate the utilitRCDUSI008037996
present invention for providing a variety of forns of

bi oactive BNP-1i ke peptide and peptide fragnments

thereof for use in the practice of the present
SPZ'MWVQESGIANGRZTVMIBRISSSSN'KAMIC forns, or anal ogs, are

characterized by the presence of one or nore nutated

Wher@lmzn@ an%ﬁl'idé $r dnhtoR6i8 ofdkr tl@an MRk faAd \lv%re@rpﬁlié’ drkifkiBe &1%h BBino acid other
rom he Correspon i ng nativ

than Héf%‘ﬁﬁ MREIHK O G Met o kg s §F oo sawgtuvch@ fhgreot, Whesein X is Leu,
rp, CrGRAVBRbISEGSHkrG6ve QEHERNibIS tRvEof, h)d winediie Xhis)Gly,SArgor a conservative

substli\h 01[;' %er%c?fl %h%k@%ﬁ{bbﬁﬂenwﬁms g‘falox Z’ %l &t 4 qus %rgmmg or an amino acid

of an am nog acl er t
otherg@n 1YSF’RI\NQGSG CFGRKI\/DRI SSSSGLGC- X2- (SEQ ID NO. ) 76
2004/ 047871 PCT/ US2003/ 037996 wherein X2 is 1 to
15. lOaNminalegsaci ds, preferably 1-6 amino acids in |ength.
In sone enbodi nents, X2 is KVLRRH, KVLRR, KVLR, KVL,

vRVLR, RVL, RV, or R 3. Anal og
KCF@'{KHE%F%{ nutatlorl?@smes 3Arg, 14Arg, 27Arg

SPX, M/QGSG CFGRXZI\/DRI SSSSGLGC- X3VLRRH (SEQ ID NO. ) 5
Whergielr i5iTna, R Hi & E Lys or an amino acid other than Lys, )2

is an am no acid other than Lys, and X3 is Lys or an
WheminiXA & Ka doktipt, eg, SthanPLys. | n sone enbodi ments, X,

X2, and X3, are independently Arg or Ay. In other

Whex%ﬂb@dib m?%ﬁkSY K's, PSOrh,y{%r H42 pafilinéBhaay1€A1 d o BeleHninb afidGhat has a

h h Q%r rred enbodi ment, at | ease one of
POS‘W@C a%zot G Y. P ys. 4. Anal og of hBNP 14 and 27Arg,
and a term nal rmdlflcatlon site, X.

9.26 X' mmemmm&mmxmww BeptiderndoPro-Peptide
Appmgﬁgdjﬁa&fah%ﬂg ﬂ;% apodi fication site (Ser);

erern an am no acid other than
In sone enbodi rrents X2 and X3 are independently

yS.
[25 11Ar 40 gyl eyt of aminisiratien Wilisyis Hiage wolumesuprly {BGTRRR{d%3 Dpéo the high
cost layd supply vdNaleOgmiGkiodd %Rcﬁtéﬂpxr“@h 1spnthefik | méatisa@n®ipiplg BNP, a recombinant

a0 e B e 25 BAEA PRyl 288 or
supplyof peptid fdrGhegmidndion ef thksconjpgatsfiedesdibsd here9 ami no acids in
| ength, and wherein X2 is 1 to 10, preferably 1-6

92638 d0&:1iBk It RebSnbigAsk TechblogyRY conpri se SPKMWQGSCC,
PKMWQGSGC, KWQGSGC,
[252] The goal is to select a high expression recombinant technology that is known to express small

proteins (>10,000K) free of glycosylation and have the peptides secreted in soluble form for easy isolation.

[253] An E-coli based expression system (U.S. 5,114,923, Seilhamer et. al. is incorporated herein by
reference), is used for production of bulk BNP for the approved drug Natrecor®. Use of the E-coli bacterial
system is well known and well utilized in the industry for the past many decades for recombinant production
of single chain proteins. The E-~coli system is in general a simpler system for laboratory uses. Many new E-
coli systems have been developed with high cell density to provide high yield of protein expression.
However, in general, there exists a limitation to the use of an E-coli based system because of its tendency to
secrete the protein in its insoluble form into an inclusion body and to be improperly folded (improper

disulfide bond between cysteine amino acid residues). These limitations often leads to high cost of goods,
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MVQGSGC, VQGSGC, QGSGC, GSGC, SCC, GC, C, SPK, SPKM
SPKW, SPKWQ SPKWQ 20 KWQ KW, KWQG KWQGS,
WEMMQBEG71 or KMWQGSGC. X2 may conpri se KVLRRH, PCHRUERB3/037996
KVLR, KVL, KV, K, RVLRRH, RVLRR, RVLR, RVL, RV, or R
6. Anal og of hBNP 1-29-3Arg or am no acids other than
Lys SP X MVQGSG CFGRKMDRI SSSSG.GC- KVL (SEQ ID NO. )
expdhiies @iwh sieand Sroddsthg sRps Bt BOiInffehnEntQf ) SolateNB prbe¥is ﬁ%ﬁi 1Zc1u51on body,
and%g% of hB gor am no acid other tha
Eﬁ%@ﬂ%@é&%@r T8 1D N0 ) 77 V\D
2004/ 047871 PCT/ US2003/ 037996 wherein X is Arg, Qy,
9.2Dr Consfruetiof Brd-protein (prodBNR)SeqimmesLys. 8. Anal og of
NBNP-shortened C-termnal tail Lys 14 Arg, 27Arg, or
[254] i The natrawretic sqnppepndmsx Al 5q Rec mujti-petide having two or more natriuretic compound units

in séguedcbRMARVpEGRISidcludild/b Bﬁb&r(s&ﬁggcb @etwgn the WRRESI: r&oﬁfpouh@ utit, and the

conﬁfh%ct ]l'?aﬁaﬁi‘gg(%gtlongﬂy COHIB{; el el am n%ﬁ%%c’)r both ends of the

natrmﬁm’@@ comp@g({;)r exmthomﬁ@‘mg t%ﬁﬂtlpeﬁﬁé to@y padticular construct,

S - or an am no acid other
thet lg%ptldé%& e &@Wok/ﬁé&sh}%ﬁ@é& (SEQ 1D. NO -_)

wherein X is Ar no aci d other than Lys, and
X2 is one to fou?”sginﬁ}g@?’ In sone 10

enbodi nents, X2 is SSSS, SSS, SS, S, KSSS, KSS, or KS.
10. Anal og hBNP- B5§] 38P-[SpacesNPlgt her equi val ent ami no
acid of |like charge SPKMVQGSGCFGRKMDRI SSSSA.GCKVRX1RH

(SEQ ID NO. ) Wsrei Deader-NPINR:'S or an amino acid
ot her than Arg. 11. Anal og of hBNP- 27Arg or an am no

acid other than S 1 ) %§§ RKIVDRI SSSSGLGC
X' VLRRH (SEQ I D t\%ﬁ ‘11?6’&‘%5% f “5%5 5 Arg or an anino

acid other than s. 12. Extensjon Fornms of hBNP -
SPKWQGSG CFGRKI\/%P -BeacerdEIRRH - X2 (SEQ ID NO. )
X2 is Lys, Cys, or Lys + Xaa" where n is 1-100, 1-50
or 1-10, and Xaa[##8] aleydeaffipaer-BRji-Bxterdion,gr oup of amni no
20 aci ds independently selected, or an unknovvn am no

acid 13. Deletio t . ;
X MDRI X2GLCC - ( BeD 1B @%"Rﬁ%ﬁ&r N BN Ension©F

[262] where n may, for example be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; NP is a natriuretic peptide or natriuretic
peptide analog:

[263] Spacer may, for example be an enzyme degradation site that is not present in NP (e.g., Asp-Asp-
Ala-Gly-Glu),

[264] Leader may for example be a single amino acid,'an amino acid sequence, a peptide (e.g., leader
peptide or signal peptide), or a protein; and Lieader is selected to block the N-terminus from conjugation,
assists in purification of the multipeptide (e.g., (His)6-Ala-Asp-Gly-Glu — cleavable by enzyme cocktail: V8
protease (endoproteinase Glu-C) and endoproteinase. (Asp-N)), -improves solubility and/or assists in
excretion from the cell, (e.g., Ala-Asp-Gly-Glu); and Leader is preferably cleavable from the multipeptide

by enzymatic or chemical cleavage;

[265] Extension may for example be a single amino acid, an amino acid sequence, a peptide (e.g., leader
peptide or signal peptide), or a protein; and Extension is selected to block the C-terminus from conjugation,
assist in purification of the multipeptide (e.g., (His)6-Ala-Asp-Gly-Glu), improves solubility, and/or assists
in excretion from the cell, (e.g., Ala-Asp-Gly-Glu — cleavable by enzyme cocktail: V8 protease
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wherein X is Arg or an am no acid other than Lys and

wherein X2 is | to 4 amno acids, such as SSSS, SSS,
WGEB)048478KSSS, KSS, or KS. 25 14. hBNP Anal og -PEEUSINI037996

Specificity 78 WD 2004/ 047871 PCT/ US2003/ 037996

SPZ' WQGSG CFGRZZNDRI SSSSX' XZX3C Wherein Z' is

arginine or an amno acid other than |ysine, and

(en ?bb&feﬁ)hs@ @iz %mﬁergibﬁbteiﬁaé@ f(As’HN)?anH %xéﬁéx& i?ltdgéfég?m% BRNable from the
m‘ﬂ"‘%aﬁtédéﬁzwaéw§h°3§‘f“@tlﬁlﬁv ther eof vvhér ein X2 is Leu,

Trp, Tyr, and Phe or a conservative substitutions
[266] hél? @@fher Eardrlaee erzyme ¥ @radgiodsije, préfegbly an eraymom@&xﬂamh Isivethat is not

pres5nt5h‘1J Pt (k. E Ut}llpﬂa-hnﬁélﬁpf ”-I‘heI lgad@rnﬂttﬂg corSPRP glh};@%b &fa Elgnaf’ peptide for

g S|l ne an IS arglnlne
causg@l adce dp ﬁ’éC}'Etet ﬁsﬁNﬂ’ygqc}hés A@gﬁsp\Glypﬁp aﬁqla[e@g@mp( that may be used in the

consBEBINDBRNY assdiain Waﬁbﬂ@ﬁl&’e\(mulm&ﬁcﬁhﬂy Aso bs mIlude% (e E; (His)6-Ala-

Asp '?lily V\w) EAn Wﬁz{t %,&}f beX L%f{l fo §f< évbg I%e 9t_g'eptlgé/ CO@lﬁategl’ilgﬁ pro%e (endoprotemase
Gluﬁb ?ﬁequP\‘BWWWSMPaGNI any other amino acid that has
a positive charge ot her t han Ay, or Try 9.26

[267Re Cberinversini alky prduiadsi 20pto-XEpolypéptives wWANE saRth BNRirdic Cbeptlde The Pro-X-

fact
e L T M T K
sequgfce [viarap qwmélcaleh‘agg%te Y@enasequentp pbrybecaiés@blPthpx&mddéhethe expression of

‘ peth‘é%s ErQ-BNb %eﬂf‘l'dgﬂ the%@l%&edqgk‘gmﬁﬁl&? ethXB %/5 ﬁ%gﬁt so be selected to

asso ed with synthetic neans to
aid pgre g teH‘an‘ﬁcaP@bﬁ% s frmgptption sehepe. e&r@ @eﬁt@p can be conjugated post-

expression &ith kg ohitﬁ\eflﬂfdj th@aﬁe%ﬂo 5“8 REPbd HQved by LRI B e, mobilized or

T R R A T e ——
chroggqog’@nh;cmrptt@s 1Rbngh)wbldmmticTeesza oleagye s&& Wil bihclddee bg®&eh pro moiety
and BﬁP ScQuend <6 it Re ;!?b &Gm‘@ X4 b%%%?l?lcglglrc%?%fl nﬁ)éng >{hg ol.9 Ye.

that is known to expfess s

free of glycosylation and have the peptides secreted

in soluble formfor easy isolation. [253] An E-coli
Pro-BiB medebsypthesissi on system (U.S. 5,114,923, Seil haner et.

al. is incorporated herein by reference), is used for

268]3 r mﬁhmds-sm canbtrdotakil bBNEésidQﬁlthtaQﬁltlﬁﬁpﬁrQ RO kil Baving a BNP sequence and
cterial systemis

add‘“mf" Sp‘f?q!"(a“}“é‘.’nagls“&eﬁrs Sﬁ%}ﬁﬂnf f}é’gelml? &Oni“ﬁﬁiﬁswfyolfgemert A subjected to
cleayagestty arspavific derymeli®snohiter the@edndibmeBNPEDIoie cbpupad5 of

single chain proteins. The E-coli systemis in general

a sinpler systemfor |aboratory uses. Many new E- coli

. ave been devel oped with high cell density to
Dem%}é%% E;r'%NEi gh yield of protein expression. However, in

eral, there exists alimtation to the use of an

[269‘% b feads segipnes @roamicts capuiseludsta small neplivigevithya smocific enzyme cleavage

sequence based on the synthetic model. Other functional amino acid sequences can also be inserted in the
leader/spacer sequence to allow easy purification of the pro-BNP protein. The leader sequence can also serve
as the pro-moiety to protect the N-terminus from undesired modification during conjugation and can be
cleaved upon specific enzyme treatment. Other features can also be build into the leader peptide sequences
to allow ease of isolation as pro-BNP or as pro-BNP oligomer conjugate. The leader peptide can also be
attached to the C-terminus of the BNP sequence. The leader peptide can also be designed to allow

attachment of known fusion proteins.
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secrete the protein in its insoluble forminto an

i ncl usi on body and to be inproperly folded (inproper
waele@uloiisde bond bet ween cysteine am no acid r eBCTHUSRP3/037996

These limtations often |leads to high cost of goods,

79 WO 2004/ 047871 PCT/ US2003/ 037996 expensive down

stream processi ng steps nust be inplenented to isolate

the protein frominclusion body, and refolding the
orOoerI fo[d pr ot ei state. 9.27

ACH LS

2 2h%nces [254] The
Pro-BNPtexpressieb i ¢ conpound may al so be a multi-petide having
two or nore natriuretic conpound units 5 in sequence

2708 Nl QR @@:l:lhy leédalcsleh’tﬂhdggwﬁ be B@Q@éﬁl a§ﬁQNQé}fﬁﬁlub&IaH@@&n¥nh€s of BNP

natrlure I C conmp ound uni t, and e constr L gﬂ
for g Y |10 BTG ETS, FHHE " FRIFEPT GROTR Ry 0 GE i ccombinart
techndlogy H‘h&%&preﬁfon mtldﬁceﬁﬂ d &non fiisivA profe@t (Giaken etal (20(@@ pdniatde be inserted into
the eﬁ%?n?lon %en% mF% ofe(?l(e C%Rstrud:ts \Msm% gl?uésta{)hsmd Sdtrdrlg%u%éq ﬁle 51'11ccessful transformation

ar con
exprasaet gmpseptﬂneopellmy bm«mmtehéf he 9¢5itxywrﬂ§ge§19 isqlates preastls ¢ap Bgjsolated and

growﬁ'?ormﬂualtlgwlgfoﬁ %’é@lpré‘é? ol M@J&gﬁé@] pioteins g@?e]ssed protems can be purified and
eaaer - -

Sequ‘f”ﬂ@g}“ﬂ?@%@é@“{éﬁ%ﬁ“@gﬁuﬁﬁ an tl[xegée vaﬁlate&\l Sel[actepd cel? [mes an]be characterized
andéﬁaﬂﬂﬁﬁaammmﬁmxaﬁﬁlw ExtenS|on 15 [ 261] Leader--NF
[ Spacer- NP] " - Ext ensi on; [262] where n may, for exanple

923bep,:lodugtmn3bfp40 multife Ftlge 8, 9, 10; NP is a natriuretic
peptide or natrjure

eptide analog_g%ZGS# acer
Conﬁtragiwn paro-rRentapeplids BHE-atithe WP@H%Q@P%& Biiggse-Eic % Sggcers and His
taggddQleadpr@pedt in NP (e.g., Asp-Asp- Ala-Gy-du); 20
[264] Leader may for exanple be a single anmmo acid, an
am no acid sequence, a peptide (e.g, |eader peptlde
The epding segweate, for theefpll fenft!) of praepetapeptiger BNRe] ¢an beypraviqed aefayding ¢o the

follo§'ﬁ'& Rfhas ﬁegdephpgé%aéep@mj\l' {vgddi nus from conj ugati on,
assSists in purification of thenmultipeptide (e.g.

Spacerif §*7%A§&TA§PA§*pGIGf§P Bo\e ¢l eavabl e by enzyne cocktail:
1£mwﬁsammnyg§g@g@egdoprote|nase Gl4-C) and

Ekwg§§“ﬁ®§ §hn8§%%? r%oﬁ??%o i mproves solubility and/or

mthe cell, (e.g.,
NP ifAhBNPAsp- G y-d u); and Leader is preferably cl eavabl e
fron1the mul tipeptide 25 by enzymatic or chem ca
| eavage; [265] Extension nmay for exanple(fe a sin

In thigemprsinaes the NE LTS ed o S Bt e Carbprspi P Snagme ol
(a) Pla@raid @bnstreggat | de or si gnal peptlde) or a proteln and

Usmgz(}ﬁ sta\é%{c]in L cular%go? gac 1q91esb| ? ceons uctFJ ﬁ&gx%ss ng Hamino acid
sequena O ppepstaptpidedNg: , (4196 m-awa-smm By BP Are-ArerpprodleSlu-Asp-
BNﬁ-‘)\réj-mgl AstyAla-éﬁqﬂ(SB 'BNAS %'rgSAI%-Asp-Ala-Glu-Asp- BNP- Arg-Arg-Asp-Ala-Glu-Asp-
BNP] . The plasmid is Codon optimized for the host cell (e.g., E coli) used.

DNA fragment coding this multipeptide sequence is assembled synthetically, starting from post leader
sequence and the cleavage sites are added in the order of 3’ of the His tag/5” of BNP sequence. cDNA of the
sequence is purified from ployacrylamide gel using standard techniques. The plasmid structure is confirmed

by restriction enzyme analysis.

(b) Expression and cell recovery
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in excretion fromthe cell, (e.g., Ala-Asp-dy-du -

cl eavabl e by enzyne cocktail: V8 protease 80 WO
wQeMoeu7871 PCT/ US2003/ 037996 ( endopr ot ei nasECTAIS20QE)/037996

and endoprotei nase (Asp-N)); and Extension is

preferably cleavable fromthe nultipeptide by

enzymati c or chem cal cleavage. [266] |In another

The Q%:@lmhﬁexpl@ﬂmg Bx?%ﬁa&ﬁﬂl@ @f‘]ﬂ-tl ![aﬁéréulﬁiretdamh RitRErRY AFHc¥ntdlproduce the pro-
atl on a res
g Thes D' Haered Bange oo WanLdimeD Pty

centiifayation] angentied fikratbinguntadfiliaeqat , hokgogkwizatiorband sakghilizgtion of itlbsidndodies.
excrete the BNP, such as Ala-Asp-@y-d u. An
"extension" that may be used in the construct that

(© Imjprdofdwr%nentmﬁ@q@g%hﬁ@m the gaulubifized finclupien vig pifinifyehromatesraphy

A HI®Ychathtfi@ (%) HPCbMES d&xﬁ&shﬁh‘l Bloﬁdiﬂn&') RpRbaed M8 ﬂlea)lﬂrmg akb)washed with

used to cl eave t
10l e of R Wi st e DA S i opgluion
(NiSOg 9UM) ardgvagheddificdistilled Wifer 3 remove 2fb6)ndT Tee filterdmélintinn afdr Solusion
bod)pgoﬂl\éi!hgp%& l&d%' t&hﬂ%l)l%@ﬁ Ql{dltﬂ%olu}@@ %r\ﬁsl?éd {vith b dd (‘ngr le[nﬁé J)tg)ldlng

ro- X can esl g
buffgrdgw plipsphate buffee PHﬂépwn@@maQ Syisadtpn 611%‘? @W%Mdmm% Using a
line& @RAdiBR 10 oMl olued Bt GRS MW dodiud Ph&PRAYENBH 7.6, containing 0.5M

sod GBS DB S B RS A RO BRE S oot
elutiombitffaeat $@F/e Thigprocedwe pivifinethe (HispeAgperttapgptide Fora ofpergomprinettsfrom the
cell ?e@&el?l %hg)lé)\ﬁa allclt?o?ltt(?ﬁ 1n1 pthemafuﬁm efpb h&\itf&tthe pentg) Ngxde is analyzed

tion from ntation sc
bylﬁ@e‘&h%@“@éﬁﬂﬁé@ém ugat ed post- expression with the
ol i goner and then the pro noiety can be cleaved by a
el.ect ed engy.me, nmobi | i zed or 15 immobilized, to
@ lgﬁff‘%a“?ﬁr@yéhp conj ugat e which can be nore easily
The pentdpéitidelis themfucion peified vin 6118 peparaive HBYHE apdudtyrrd b olhs purified

pentgl%weg{ihegg gél m&t& Lar?alﬁi@ g 'B?ovﬁi%@lg\ﬁ R it péakst ﬁxsthg\@)ép!ectéag/lw of pro-

ro ‘noi et an P"sequence so

pentepretids BYPrip M;fry se@mme@ofébﬁlgﬁfmﬁl icused to cc@ﬁ%&h@ gming agiq S@Mﬂce of the
mulliftgid®NP sequence. Pro-BNP nodel synthesis 20 [268] The

pro-BNP construct will be assessd with a synthetic

pro- BNP nodel having a BNP sequence and additi onal
9.2% pemoducuomm‘ moltipld wiits of Ry$3 BNPtcoruigate fruhe prospéntaipptide BNP-1

ol i goner and subjected to cleavage by

@ °n§‘J§%@| f’f%gm@: l%tl?irena to monitor the production of
Pro-BidRapepitidghie t (3c2©rx1 10gatne)) iDssplyridn pmL of BMBRPT B folgey is added 45 ul.

of trTelﬂgflahg@ dﬁlg S(ﬁlﬁlgh‘ RAGGvel N APBE ShihteORord IolubsiFor et AR ﬂEG7-hexyl
a specific enzyme cl eavage sequence

ollgglgg &9 6d<nlOt4H1émc§yH Pth@lol is addqlgrhy Affter tl&r%qlonﬂangreéﬁg puch that JPLC analysis
indiddds ﬂlaﬁtﬂqﬂ@ﬂlﬁﬁﬁepﬁw‘haﬁbeﬁ@cdﬂﬁmem&emﬁ &thcéniatioh ef pro-multlpeptxde is no longer

decie?]smg)p}:h/e} q'c elrs qt? % l’égg a?dl'(]i}tlglf (?tj 0, (; WY, §§305% £ llileroljsf z{cgt%talfslg Ié]olts%lon The

Sequett
reactiosr metureasthtdwcmseﬁl-an@ ¢xghapgaddnte toﬁv@é ﬁ“rli H@l ENffere piAT7 ALihe major

con[gss%h YRS a&msﬂls Ridd 16 B doReailid Huﬁ?e}ﬁ@@it ‘Iig@tolf aian gmsi wf@n
cl'eaved upon specific enzyne treatnent.
features can also be build into the | eader pept [ de
(b) BRGHEOs RSl BRavage cﬂUh@Mﬁe&@S@ug@ffed szxpkradpbpiae BNP{ t©coBivgAtedBNP units
An g}qgtg gtgeB{‘\l gtl?él s«%gtgg rof t xJoc&J al; gtPrrgr]-FrﬁrSls‘éxo %e) %ﬁﬁllygeg b)cl: BPLc to
detegreigebapdypeiide Cdneeadémn pheptm Asl eolutiamofztypsin GECH érsitesh Brein beyine pancreas)

is p%bir&i\% 100 mM Tris-HCI Buffer, pH 7.6. A solution of carboxypeptidase B (from porcine pancreas)
is prepared in 100 mM Tris-HC] Buffer, pH 7.6.
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attachnment of known fusion proteins. 81 WO 2004/ 047871
PCT/ US2003/ 037996 Constructing expression system for
Wee@4BKB7aNnd recombi nant devel opment Pro- BNP eR@I/ESH08087996
[270] Functionally specific |eader sequences will be
provided at the N-term nus or/and Cterminus of BNP 5
for insertion into the expression gene sequence or
expression cassette of the sel ected reconbi nant

Thetcﬁﬁmﬂ!uf%QYmﬁlTH§ istReR ﬁcﬁ%g 8)6 ol &?sin 8 8%" 1¢§ %‘llélSCFfP@(ypeptldase

rote can
B (‘Hﬁé 18&%@@% iAder @@n@te?s;rfh@n@tlmls quqe:hmwchunmos 1% tFiun@acasit acid in

acetersitkiRDIte %fd)&ﬂ:t RXAFET MeBeacti G p?éé@s@(%saﬁé éhlalyie'a @9 ﬁi’g& r@%ht?og time (versus
es,.in the cell's can be ndnitore
that BN Fondh §§§5%H?S& SRS el i ecp et dseit. Gt epestd roducts
of thgmgctlog are 3 thewyl-BRGH-comfuizad NP, Lﬁsheheeym’lEGS-‘éh epéon}u d BNP Lys
I t ei ns can r
A TN T T
and DesAebiis WHTP@Q‘F '@hgonﬁé‘l’oé@g@é@ (L,‘)@B PT Lysi4es LysaT) BNP. The major composition

of tHiseiktae isdlybZIRelyl-PRGG-cSfhgael BAp.f or sel ection future use.
9. 28 Production of pro-nultipeptide Construction of

pro- pent apeptide BNP-1 with Trypsin and Carboxy
9.30pe Burifiatior 3 Rrb-pentaupptidgBNIRT Sonfugskedfirém cxtuaggﬂji.gmﬁdﬂgture
Qr. .t
Eac g S 8 SR M AR AEEn Bil el R i
revefsg}- l}’hé%lml? gc‘f P10 cBgicfle¥ 25\gm. [ewb)owltﬁl@]wnh a pdmemegcially available C18

stati&@aspRise lnii)wﬁ\i(gje/ﬁﬁ@l A Bre Ads@utian dr Meﬂaﬁ& 2f Soteind- GRARN id iffcorporated
into ?r‘_#l’[)g()syﬁnb Q‘Ef vgtﬂg ﬁgeﬂ\?lébrﬁ%mt% eNpox} lglffﬁBMbCOH}pﬁS@@ A fnéxture of 75% mobile
phase AR Wit 1% trifleorbiiReticaucidbend 012 elam'e qihasSB metam'ﬂremlon %and
trlﬂtgﬁ)ﬁtgge(’%ﬁ? Rhd 'ﬂ%q{ &ﬁ]tﬂll %Ethg g ? al rm1n6 xmpz? 5?64)1 B aglavd to the

construction 25
colump, @pthhe e progugsy aagqqugatqadgm@ @WSQ IFSEIS 2 grddifnd plugonpm whishi thegpercentage of

the atdigitAlB tditpot i¢ mc@ﬁ%@&ﬁé}ﬂ:%"/@fjﬂp&gr Q@ R RIRE B Hhs BNCs1rkcted and
anal%ﬂy}?’gcg)s%temnﬁ e B El Wg)gand g%}ﬁ% of ﬁtfe@’roﬂl“ﬁ thﬁ{glﬁ Geuyuan)figctingyef each

prodBiEze pohted-aad the AdyentAs @mGled b\®pry d8dioration. The identity and purity of each
prod&& ?eak%r' aé%?lﬂlnél @' I@ aA§ Pass %élg%ometéqugeE& prcﬁig%acon%?\& 3

m zed for the ost ce
multfPFP&@%?ﬁl@cO@blaatﬁécmﬁg%edmwwrﬂeﬁtqr Hys lé@querid ef dagh unit of BNP), 3
mult@%ﬂd’ﬂl&oﬁﬁgﬁé/(@&nﬂ.@&tb&ﬁ tbéﬁ&Lﬁsﬁ@BﬁLyﬂg&fLy%ong‘sb&L‘?ﬁiée1 m‘g{gpepnde

?nce % %ltes are added 1 n
wieoR il RO Reap 5 e Lyuf 1957 end riliprmie demeonhasiefpongisetd a -
termivd @{llesdierepeptile, fuys3, Lysétladdigsm | oyacryl am de gel wusing

standard techni ques. The plasm d structure is

confirmed
9.31  Preparation of Lys3-Hexyl-PEG7-oligomer conjugated BNP from Enzyme Cocktail Cleavage

of Isolated Conjugate of pro-pentapeptide BNP-1

The conjugate, monoconjugated Lys3-hexyl-PEG7-oligomer pro-pentapeptide BNP-1, that is obtained using
the procedure described in Example 3 is dissolved in 100 mM Tris-HC! Buffer, pH 7.6, and the resulting
solution is analyzed by HPLC to determine the polypeptide concentration therein. A solution of trypsin
(TPCK treated; from bovine pancreas) is prepared in 100 mM Tris-HCI Buffer, pH 7.6. A solution of
carboxypeptidase B (from porcine pancreas) is prepared in 100 mM Tris-HCl Buffer, pH 7.6. The crude
mixture (1 mol eq.) is then allowed to react with trypsin (1.39 x 10-3 mol eq.) and carboxypeptidase B (4.56
x 10-4 mol eq.). After 30 minutes, the reaction is quenched by addition of 1% trifluoroacetic acid in

acetonitrile. The products are processed and analyzed by HPLC. Retention time (compared to that of
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by restriction enzynme anal ysis. (b) Expression and

cell recovery 82 WD 2004/ 047871 PCT/ US2003/ 037996 The
wE2@e478Cel | S expressi ng pro-pentapepti de BNP-RCEHDS2003/037996

cultured with nutrients sufficient to produce the pro-

mul ti peptide. The (Hi s)6 tag pro-penta BNP is

recovered fromthe cells by cell disruption foll owed

refekeyce stareladds)iahd gt & b;{édfh;al dndAADGRORS dséii' to determine identity. The expected products of the
| trati eni zati on and

reaclipal s S Bich e BB OB QLcroR e St ey bRP folgomer

conjugped progentanaptiip BNP-dds tBMNBvide Eysbm)tyhmmigmmrlcb@@gted BNP and Des

ArgIHAlysisieRA-PEGE of c;rlepéolh fffé?lr tography A H Trp .
chelating (N HP co um ( Amer sham Bi osci ence) is
prepared and the colums are washed with 10 col um
volunmes of distilled water to renove the storage
solution, is charged with netal ion solution (N SO,
0.1M and washed with distilled water to renove
unbound. The filtered solution after inclusion body
solubilization, is |loaded to this colum and the
colum is washed with 10 col um vol une of biding 10
buffer (20mM phosphate buffer, pH 7.4, containing 0.5M
sodi um chl ori de and 20mM i m dazole), Using a |inear
gradi ent 10 columm vol unes of elution buffer (20mMM
sodi um phosphate, pH 7.4, containing 0.5M Sodi um
chl oride and 0.5M i m dazole) the colum is eluted and
foll owed by another 2 colum volune of elution buffer
at 100% This procedure purifies the (Hi s)6tag
pent apepti de from ot her conponents fromthe cel
recovery sanple via chelation to Ni2+ affinity of the
colum. The purity of the pentapeptide is analyzed 15
by RP-HPLC nethod to be > 30% (d) Purification and
anal ysis: The pentapeptide is then further purified
via C 18 preparative HPLC to a purity >75% The
purified pentapeptide is analyzed by ES/ M5 anal ysis
and provided M+l ion peaks for the expected MV of pro-
20 pentapeptide BNP-I. Mcro sequenci ng of the
material is used to confirmthe am no acid sequence of
the nultipeptide. 9.29 Production of nultiple units
of Lys-3 BNP conjugate from pro-pentapepti de BNP-1
(a) Conjugation of pentapeptide 25 Pro-pentapeptide
BNP-1 (3.20 x 10-4 nmol) is dissolved in 5 nL of DVSO.
To the solution is added 45 uL of triethylamne. The
solution is allowed to stir for 5 mnutes before a
solution of activated PEG/-hexyl oligonmer (19.6 x
10-4 mmol ) in ethanol is added. After the reaction has
progressed such that HPLC analysis indicates that the
pro-nul ti pepti de has been consuned (or the
concentration of pro-nultipeptide is no |onger
decreasing), the reaction is quenched by addition of
0.5 nmL of 50% aqueous acetic acid solution. The 30
reaction mxture is then processed and exchanged into
100 mM Tris-HCI Buffer, pH 7.6. The major conposition
of this mxture is expected to be conjugated
mul ti peptide at Lys3 of each BNP unit.
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(b) Enzynme Cocktail C eavage of O igoner-Conjugated
Pro- pent apeptide BNP-1 to conjugated BNP units An
w@bkiogoes7of the Tris-HCL solution of the produR€T/US2003/037996

m xture from Exanple 2(a) is analyzed by HPLC to 35
determ ne the pol ypepti de concentration therein. A
solution of trypsin (TPCK treated; from bovine
pancIBissography Prepared in 100 nM Tris-HC1 Buffer, pH

7.6. A sol ut| on of carboxypeptidase B (from porcine

pancr a ared in 100 "M Trjs-HC1 Buffer, pH
T@% §%W§@d§§ef?§% i IpReTorRsts b Abdpentingties: ¢ r ude

mxture (1 nol eq.) is then allowed to react with

t r ypgingerican IégarkAsmcl@rml(z(wq) 2902 Heat b SppkpStatiaies B

(4.56 x 1HndaieDalles, YX, Aferan Beamhisiatietion. t he reacti on

| $ @@d@m VHIR. ,aw,cﬁhwuuhe of. Anarit Ti M| Harrio aieD . Surgatddde i n

ac et oni t r (1989). "Stmiciyrecdtivity refaticnship asséssinint of edgigard i S

pr ocess edenkaphatinginyzwillp yediReCanaResie Sba Mort NewRoséidie S US

5 that of Absifacts@6¢B):dB8@ndar ds) and mass spectr al

anal ysiwiatios Aidh@R000). dei2diaitnrd stebke kthtisyical Théate VARS] ed

pYoduct s TBf Amlecan ékert Associatien. Ly s 3

hexy IChPERZ H; em] LgétldmoanRINM7).1"Csrrdldtes of early hospital readmission

hexyl - PE@-d@h&QmpﬂkntSWﬂjamgigEﬁﬂre Bédr;, falle." AdJ Cardiol

hexyl - PEG(b)i teldel - conj ugat ed BNP, Di hexyl - PEG/-

ol i g&kenrimoN; GogugtioibEbiliddshefupgutid agerBNbnp&fibnE)islivery

AI5g- Hi s handydiagRbEe fariuptiomrconpritigmt eond hatsdetRdd dey s 4

or Lys27)mBbky anBheing@ljedame.asg36gigiion of this mxture

| s L¥EkSuiiiex W, MPEGhaowdiny GRS Al 2301.%. BBagopalan (1999)

Puri fi cat tQral iaduliRdelivesn hadelpdablR@mBNphilic 6 REHMEE B fzafes OM

crude conproag pRtosEreduetion." PRRS&. [Hl, SYmP REHSIR. E@' ned

faoom t he Biohitive Matedials/ KREhétOn4glescribed 1 n Exanple

2( b) Gakenl ¢8.0).72000) Geh&heriVRIF@O0Rhlase HPLC. A col um

(1. OHasBar, D. d. (20025"6W diu 001.1 pARGHEHAWL Pwaksh) 42(2):

conmmer Ci mj7y63aq@kb@jage Cl8 stationary phase known to

be ugewsi Kf, & HaheH! BAGHKAL HOCavE aM/IY?@R)S/th§ QQP

5Ot ei NS, "PRsha bRBndiSurbRGR ﬂmeraélaﬁ e}?h gm qu

system Eh%p@ﬂriﬁtdﬂﬁrﬂedl Sar@6t | dpatd o e 519%' fer

t hat COWD;Kdt&ﬁ& @hHﬂniGnH-f fideY trehRy i.
5d

Wi t hg@ysbr, % RT yoﬁﬁéﬁﬁtdfﬁesﬂﬁid

B (acet ONickbrh é?nsé@écfﬂba £ fatturd" Pr HB(/ @ﬁpn}s 19 E@D The
Hpi SKHQ’JHBE‘(B 'MrR s y, ofnaargop
21(a) is @ﬂ’éﬁ'dé& s\ TW@ )th(gra

products éfc@coﬁ’xﬁ@?{: oce

elution i .bSrl

SR EAR BBy ﬁs
c?et er mi ne, I‘nhs%lon 1vors of
th

angr?he sgo |é/?5a}eg{’]§]d? ¥ rc'Slf%'ilF {Jﬁ{%gé?ﬁg

ey
):

| aolareﬁggogg é%é&%?fﬁ%ﬁ@gfvrle%%“—‘é%%%t ed
i%wﬁ; M’%B%E@% e R

i denti ty an esgu
det er mi ned B

prod #
(con| ugalt ,?
unit of u at ed

%nfi

at LySB& tﬁ“ G vl jgerez

mul tip a&a °BE, H w{;ﬁ%‘?@ %)y RapidL y s
 and L S @ge P%Péld? ath%\@aﬁgwa@@gnoms

. (conj ugat®ge mt Dader-7peptide, Lys3,
Lys 14 and Lys 27)
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9.31 Preparation of Lys3-Hexyl-PEG/-oligomer
conj ugated BNP from Enzyme Cocktail C eavage of

Wo sohaysdl Conj ugat e of pro-pentapeptide BNP-1 BOI/Ubm03/037996
conj ugate, nonoconj ugated Lys3-hexyl - PEG/- ol i goner
pro- pent apeptide BNP-1, that is obtained using the
procedure described in Exanple 3 is dissolved in 100

MM TMassid 18, MBahd I B. Shkh (1967). EREIViHRGrh&SiH el iglemlologlc
sol uti on fagoRRehESRIIRY rdddhiie FR p@@érﬁfv@sfﬁ
pol ypept i denpeehoedildidhse ManideRER! " m Mesi? %“763 12,

t rypMcDondghPEKA [ €. 80 RS, . RONURRWA,E].

psepar ed MBrris&f) H"%Jd’tdllﬁ’eh@-J Bu Mcﬁfurray d H D ?e? 5

f b
or epéf‘éd°§?{‘3‘£§*§‘°§‘dﬁ$ﬁﬁé‘%&m§8‘?¥%‘?@s@ﬁ€&’é o et

35 MviENuiER 1Nn@lud&9y b, ¢1§pt&h %n eaCt W t g

t rypsin (€araRogt, nde&l °§¥a8‘i %‘@

(l\gr X nla@hﬁetﬁ‘i% tﬁlgl els ngsﬁ e i
quenchg ByuRd) ll'c {E)np or %;re q{o o \gﬁfa 4¥pe yzed

acet oni t rria{rﬁlretl-g f?% 'éo %jiéa

BRIPR ! fhi P!
203433 %’i&&lgﬁg RGN ﬁ§ g%ﬁ%@%,
?gen ti ty flc% Qi'j{q g‘?)@h@ (fjgtﬂ Brafl x}%trle?%c t1 E%%\B’Eofg%%tleir e

respecti g plﬂmodlary

Mon g@@'ﬂh \tqrcg gﬁ% Q(N ng (];8? OEE wpact (%n rgf%h erg
f’ { gx 5 Ie nt nftea S es 1meSfE>jrgaaq gexgﬂgprgﬁ%%%%;t#eg Hi s
Lys @%%% g@ﬁ CQ L REjom s th
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3. The natriuretic compound conjugate of claim 1 further defined as retaining at

least 30% of the cGMP stimulating activity of the corresponding

20 unconjugated natriuretic compound.

4, The natriuretic compound conjugate of claim 1 further defined as retaining at
least 50% of the cGMP stimulating activity of the corresponding

unconjugated natriuretic compound.

5. The natriuretic compound conjugate of claim 1 further defined as retaining at
25 least 70% of the cGMP stimulating activity of the corresponding

unconjugated natriuretic compound.

6. The natriuretic compound conjugate of claim 1 further defined as retaining at
least 90% of the cGMP stimulating activity of the corresponding

unconjugated natriuretic compound.
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1: . . . . . . . . .
A’ is an amino acid or series of amino acids native to a natriuretic peptide,

X', X* and X are independently selected from the group consisting of Lys,
Arg and Gly, and at least one of X', X* and X® is a Lys.

13. The natriuretic compound conjugate of claim 1 wherein the natriuretic
20 compound comprises a peptide or a biologically active peptide segment of
brain natriuretic peptide, atrial natriuretic peptide, C-type natriuretic peptide,

or dendroaspis natriuretic peptide.

14. The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound comprises:
25 (@ an amino acid sequence
X'~ C'FGRX’MDRISSSSGLGC? - X* (SEQ IDNO: )

wherein
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10 88 WD 2004/047871 PCT/ US2003/037996 Clains Wat is
claimed is: 1. A natriuretic conpound conjugate
weowpioesrng: 5 (a) a biologically active natriRCEUS03/037996
conmpound conprising: (i) a natriuretic nolecule NPRA
binding site; and (ii) at |east one nodifying noiety
conjugation site; and (b) at |east one nodifying
noi ety at t ached istoptichallyChré¥Bil bddyieE praRhas Y anSRIUHORG QD
site; 10 V\herg&ilv@n r%i dl 1gatlri ur.eti ¢ conpound conj ugate
exhibits one of Hore ~adVdRfddes sel ected fromthe
group consisting of increased resistance to enzymatic
degradati on r&f BGXA&r% er lgs;@at r espondi ng unconj ugat ed
natriuretic compound, increased circulating half
Idi fe, incr feaSKaisb)bmﬂMtyi ﬂéam%ﬂdtmn pragdnt iPAOAQRORL secglence
rati on of e .. The. natriuretic compoun
cgnj ugat e of g{vgll%trgolef?lgr né’ram%sefi ned as retaining a
therapeutjcally signifi cantr\fgler centage of cGWP
sti mul at i®g a&ti‘is‘%}ﬁ‘%%)ﬁ’o‘i‘déleﬁ‘(eiﬂ apdC” te foem g l9ep-espondi ng
unconj ugated natriuretic conpound. 3. The natriuretic
conpbBund Themjtriveit eongfourel canjgatt of tisilnhe wheleth Khe r@& Gly.
retaining at |east 30% of the cGW stinulating
acti. ty 19 ndull® f%'ﬂ% ' : ' t,
natri urgti C CO eﬁgggﬁ. 4, %h%g:nogtg lg?ﬂju?é}??{:em%gﬁi%&ﬁt from
conj ugat d°GFOUR FSIFNE of: yr t her defined as retaini ng at
| east 50% of the cGW stinulating activity of the ,
¢or r esporfdi ngLysunconj ugat ed natriuretic conpound. 5.
The natriuretic conpound conjugate of claim 1 further
defined @y reggining at 25 | east 70% of the cGW
stinmulating activity of the correspondi ng
unconj ug?ct ed IQratri uretic conpound. 6. The natriuretic
conpound 8onj uﬁate of claim1 further defined as
retaini n%aat | east 90% of the cGWP stinmulating

activity@f t¥e @BRARNbnd: AEC- (GHQIP NGat BRGSG- (SEQ D

natriuretic cROPOYVHGSBI(SEQ ID NO. _ ), MVQGSG- (SEQ ID NO. ),

15 PKMVQGSG- (SEQ ID NO. _ ), and SPKMVQGSG- (SEQ ID NO.
%

(e) hBNP segments of (d) comprising a substitution selected from the
group consisting of Lys-to-Gly and Lys-to-Arg;

® hBNP segments of (d) comprising a substitution selected from the
20 group consisting of Gly-to-Lys and Arg-to-Lys;

(® hBNP segments of (d) comprising an inserted Lys;

()] N-terminal tails and C-terminal segments of N-terminal tails of

natriuretic peptides;

¢)) N-terminal tails and C-terminal segments of (h) comprising a
25 substitution selected from the group consisting of Lys-to-Gly and

Lys-to-Arg;

91



WD 2004/ 047871 PCT/ US2003/ 037996 7. The natriuretic

conpound conjugate of claim1l further defined as nore
whyanopisrli i ¢ than a correspondi ng unconj ugat edPCT/US2003/037996

natriuretic conpound. 8. The natriuretic conmpound

conjugate of claim1 further defined as nore

anphi philic than a correspondi ng unconj ugated

natriuretfc caupakd wil a%d d téﬁmmtsegn%et bfcasoamgm a
conjugate of claim1 further defined as

nor e
| i pophilic thﬁW“E“PBPﬂ§§ﬁdFH}WﬁgﬁﬂﬁﬁﬂFﬁEﬁﬁ%&pW*“Lﬁgm“
natriuretic canpodysg. 10. The natriuretic conpound
conjugate of claim9 wherein the nodifying noiety
does not (gons e

natri ur et@c c gﬁ%%ﬁ%ld %33 %}n% )gatte gﬁﬁg f ts%]meﬂt%n 0{ -IZ]E)U fonﬂmsmg o
defined as molEredbys esistant to protease degradation
than a correspondi ng unconjugated natriuretic
conpblund.Thd RatriuFétie cuapquhdmejmgame of olaipolnehesbnK g sleetedfrom

claim1l nﬁﬁ%ﬁ§gm. ggériuretic conpound conprises a
sequence GRX2MDRI SSSSALGCX3VLR (SEQ I D

{g rein A' is an am no acid or series of
an1no acils naffve to a natriuretic peptide, X, X2
and X3 are independently selected fromthe group
consi sti g of Glyys, Arg and Ay, and at |east one of
X, X2 and X3 is a Lys. 13. The natriuretic conpound
aenj ugat gc)of glai m 1 wherein the natriuretic 20
conmpound conprises a peptide or a biologically active

nacriurete papys b kAR e NG of DL R

dendr oaspi s n&NLR&ﬁﬁIHbNerlKH@RRIQKQHhNOn_jnm&K@LRRH

conmpound conj @B NG, Ol 4gm 1 wherein the natriuretic
conpound conpri ses: 5) (a) an anlno acid sequence X

C FGRQ2MR S 0 VO
2004/ 04%R g@%ﬁ@&“ﬁ? g‘%‘i‘b ‘%“g 1 §“bE}ZS‘F1°B ﬁgﬁt“ﬁ hom tne

pFf esent and wrewp qonsisiendf Liystodily andiLpetoaeg;d sequence
having from 1-10 am no aci ds;

® hBNP segments of (d) comprising a substitution selected from the
group consisting of Gly-to-Lys and Arg-to-Lys;

® hBNP segments of (d) comprising an inserted Lys;

(h) C-terminal tails and N-terminal segments of C-terminal tails of
20 natriuretic peptides;
® C-terminal tails and N-terminal segments of C-terminal tails of (h)

comprising a substitution selected from the group consisting of Lys-

to-Gly and Lys-to-Arg;

()] C-terminal tails and N-terminal segments of C-terminal tails of (h)

25 comprising a substitution selected from the group consisting of Gly-
to-Lys and Arg-to-Lys;

&) C-terminal tails and N-terminal segments of C-terminal tails of (h)

comprising an inserted Lys.
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X2 is Ay, Arg, or Lys; and X3 is optionally present
and when present is an am no acid sequence 5 having

WO e@a0d7810 am no acids. (b) a disul fide bond bRCTHES2005037996
and C2 to forma loop. 15. The natriuretic conpound
conjugate of claim 14 wherein X is Arg or Ay. 16.
The natriuretic conpound conjugate of claim 14 wherein

X ig selected from . i St . | .
Lys: & {oy gt fonghil QR Go0RREls Bk v it
( SEQ | D Nempound compXRes seSRE@ s¢lgsted fjom thy groppameisting8EQ | D
NO. J, WQGESG (SEQ ID NO ), 15 PKWQGSG (SEQ ID
NO. J, ans) SPKMUESGSGCRE@NDRIEISGLECKIVBNEEG amNent § of
(d) conprising a substitution selected fromthe group

consi sting, OE 3§x¥@gp§sweﬁa\qnﬂ@s§s§dm@@m b o Bfana

segnent s rrsing a substitution sele

fromthe 20 group consjsting, of -to-Lys and
AP g-to- Ly®;  ( SHEURERS) %‘é@ﬁ@ﬂ?“gméﬁ S‘g&‘%‘%’& ﬁ“t{%éfeg i%f‘i'él thegroup
i nserted Lys; cénsistidyof Eysao-GBland BysiteAsgnd C-t er m nal
segnments of N-termnal tails of natriuretic peptides;
(i) bt er Raturkd cloﬁpcﬁﬂcijco%uga% el 1@@%0&%91&&@3 1-9
conprising a 25 substitution selected fromthe group
consi st i rigingfacid yesidpeyseqyence fag thell‘ﬁ?@r-“%“&‘-sﬂpﬁ%mm WO
2004/ 047871 PCT/ US2003/ 037996 (j) Ntermnal tails
and @t erTie natriusdg wengosnd fonfugdte oD Klpini $4 rvghemin X' comprises
bsti t utd t f .t h . [.St:d o
Fyt o Ly PRER650 SHQIDRD ! 1 ol PR S rBhiclPmitine
C-t er mi ndroypeprgten gfe- (h) conprising an 5 inserted
Lys. 17. The natriuretic conmpound conjugate of claim
14 wher ei Thetdtriugtic @npeing dorjugttenf ddie 14) vhdigin KO&v@iptides 806

of: amino acid residue sequence from the C-terminus of hBNP.

22, The natriuretic compound conjugate of claim 14 wherein X* comprises

15 KVLRRH (SEQ. ID. NO: ), KVLRR ( ), KVLR ( ). KVL,
KVork.

23. The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound comprises a native hBNP sequence (SEQ ID NO. _ ) having one
or more mutations selected from the group consisting of Lys3Arg, Lys14Arg,
20 Arg30Lys, Lys27Arg, and Arg31Lys.

24, The natriuretic compound conjugate of claim 1 wherein the natriuretic
compound comprises a native hBNP sequence (SEQ ID NO. _ ), having one

or more insertions or deletions.

25. The natriuretic compound conjugate of claim 1 wherein the natriuretic
25 compound comprises a native hBNP amino acid sequence (SEQ ID NO. _ )

and a N-terminal or C-terminal Lys.
26. The natriuretic compound conjugate of claim 1 further defined as:
(a) comprising a multipeptide comprising two or more amino acid

sequences encoding a natriuretic compound,
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(a) Lys; (b) dy; 10 (c) Arg; (d) hBNP segnents
KV(SEQID NO __ ), KVL (SEQID NO J, KVLR (SEQID
WO04/08787KVLRR (SEQ | D NO. J, and KVLRRH ( SEQCDUBDN3/037996
J; and (e) hBNP segnents of (d) conprising a
substitution selected fromthe 15 group consisting of
Lys-to-Ay and Lys-to-Arg; (f) hBNP segnents of (d)
conprising a g EllytcH&erH)gﬁ a@e?!%eﬁﬁ%néer et @ch B &Yacent
consi sting of t o- % -Lys; (g) hBNP
segnents of (&?“B’S‘i‘&f‘f’i“g‘?“ﬂ‘ge“ﬁ NERETFESY Lys; (h)
Ctermnal tails and N-term nal segnents of C-term nal
tails of (cR0 mationklyr exmipdsiggept éxthasion @t 4ithe- erelyothi erals of the

tails and N-tgffBatde, %Q!&Er@kﬁc&fpn%g &E 0 gk aﬁnﬂb Le?ds,Of
(h) conprl Si ng a substitution selected fromthe group

to-Q d L
o8 rafhe iR, ciSngind et Y Sl 2% Sgbhiing aprirsig
tails of gebtjde uifs cadinomprise hBNR(SEQUBINQ. ut) ayra bivddgieelityengitive

fromthe L SE L V~c t0-Lys and
Ar g- to L %519%9‘3%%&%& Qﬂ?ano%ﬁiv%oﬁand N}/term' nal

seg f Ctermnal tails of rising

i nse 'ed f SPATYEEGSOBPRYAG GOPTISTE "%@F’f‘{ﬂéz %’F‘B§‘7‘§Q§"WT§
The nat r i aompdund c@sinpoiandive@dpugat e of cl ai m 14 wherein
the natriuretic compound conprises a sequence sel ected
fipoms he ﬂfeoﬁﬁlu&%@%ﬁ Jun® ot ugat(:al)f clalm 1 wherein the natriuretic
SPKMWOGSGCRGR GLGOKVE ( DNO I (B
SPKWQGSC%?’WW‘@S@@@@@“P@EQ | D I\IO i: and 5 (c)
segnments (a) or (b) conprising a substitution selected
f r on3@.he Threonapiuratio nempdud)gorpfgate v -dlabm Gl ywhersid the natriuretic
Lys-to-Ar t n&fpi ¢ conmpound conj ugat e of
claim 14 (\%ﬁgﬁﬁﬁ&gﬁg%ﬁ%ﬂﬁéé\g a 1-9 amno acid

resi due sequence fromthe N-term nus of hBNP. 20. The

nat r P ur et THE REBIFREE FOMPYRG GRpstsate o daim lwhereipifhs aatpjurstic

CIBNPTr i SeScompound consists of a canine BNP.

32, The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound consists of urodilatin.

33. The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound consists of DNP.

20 34, The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound comprises an amino acid sequence:
X'MVQGSGCFGRX*MDRISSSSGLGCX® (SEQIDNO. ),

wherein X', X* and X® are each independently selected from the group
consisting of Lys, Gly and Arg, with the proviso that at least one of X', X*
25 and X* is Arg or Gly.

35. The natriuretic compound conjugate of claim 34 wherein the sequence

comprises:
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10 SPX3WQGSG (SEQ I D NO ), and wherein X2 conprises
a nodifying npiety conjugation site. 21. The
woadoniowiset i ¢ conmpound conj ugate of cl ai m 14 wWheCEUS0)B037996
conprises a 1-6 anmno acid residue sequence fromthe
C-term nus of hBNP. 22. The natriuretic conpound
conjugate of claim 14 wherein X3 conprises 15 KVLRRH
(SEQ ID. 2] 1( : : , ,
23. “The rahri orSTLE Bocisn b Sl o el tondfnfor
wher ei n t he naPKiRfraedKeand@bnpound conprises a native
hBNP sequence (SEQ ID NO. ) having one or nore
mut at i ongbyel Esteredhaf to 0Ffnah beengibsRctedich e oG dfsisting of -

Lys3Ar g, Lysl4¢ﬁgH L QUNE .and.
Arg3lLys. 24. e n(g%(?ilur et ’%Lﬂép%éﬁéﬁég%?'uaatv RotvLs

cfaim | whereigr¥he natriuretic conpound conprises a
native hBNP sequence (SEQ ID NO. J, having one or

mor e36. NS €T ndtfireticodlgutd dofjigate of BlaimaevhBRInIN' W18%,13¢ is Arg
conmpound a%g&j;g%t e of claim1l wherein the natriuretic
25 conpoun corrr:ﬁ"i ses a native hBNP am no acid
sequence (SEQ ID NO. j and a N-termnal or C-term nal
Lys. 306. Theeraphtetic GpmRaued eqigeevd claimjluyberan die edtrivrgiic 1
further dempsiaecadrises @l ani A Isduside:2 MUl ti pepti de
conprising two or nore am no acid sequences encodi ng

natriuretic : 1
BT/ Us2003/ 03733@9%“&%%%51%? 3%:‘2@%9%9 a spacer
sequence between each set or adjacent natriuretic
conpound ‘Bl YTt GRIpREEss 2 modfyingpqiginepnjugationsiis coupled g
an ext ensb ée matif@ignivasty. or bot h ends of the
mul ti pepti de, the extension conprising one or nore

am ng acigs. . [ ' nd,1conj t
o7 ooy SRl cobind ST B TG SR B6
each conpein tnhbnmodiBp@motyNO, ) or a biologically

active anal og, segnent or segnent anal og thereof. 28.

The smat riThe @btiicretodmpound canfugitel 68d1Rm G whbrdin 2 LoMptRésdiyd

t he natriclcj)r édité:th com %urr}%ie onsists of a native BNP. 10
29. The natriufetic corpound conjugate of claim1l

wherein the natriuretic
40, The natriuretic compound conjugate of claim 1 wherein the modifying moiety

conjugation site comprises a moiety selected from the group consisting of
natural or non-natural amino acid side chains, an N-terminus of the natriuretic

20 compound, and a C-terminus of the natriuretic compound.

41, The natriuretic compound conjugate of claim 40 wherein the modifying

moiety conjugation site is a Lys side chain.

42, The natriuretic compound conjugate of claim 1 wherein the natriuretic

compound conjugate includes only one modifying moiety.
25 43, The natriuretic compound conjugate of claim 1 wherein:

(a) the natriuretic compound comprises a Lys® to Cys® segment of
hBNP and a disulfide bond coupling Cys' of the segment to the
Cys® (SEQIDNO. );
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compound consists of a native hBNP. 30. The

natriuretic conmpound conjugate of claiml wherein the
wmadogiourset i ¢ conpound consists of a native ANRT/BS2003/037996

The natriuretic conmpound conjugate of claim1 wherein

the natriuretic 15 conpound consists of a cani ne BNP.

32. The natriuretic conpound conjugate of claim1l

whe (r]I e: n the nadikgldth@ifiis mEieyBRPRE B Birditefic @mpound at the

urodilatin. 33., riyreti c conpound conjugate of

claim1 wher el?yr? %Eélﬁgbr retic conpound consists of

DNP. 20 34. The natriuretic conpound conjugate of

cl ai4h 1 Whengriveticheompaind; agriagatec of elaifmp duriredio Hp riagigstio n

S 1 D R e Xo, a6 tacl: bond

. .. J, rein X an are eac .

S ependEMPIgE CEIGES St Cor HEGY i, BSEsie copporg? e
Lys, G ymanatodingyte imviudmg b sieglpmodifying niokedyt coapled thexso atdiys*
of X', X2rmehealf X3 is Arg or Ay. 35. The
natri uret ftc cgan'pdund conj ugate of claim 34 wherein the
sequence__conprises: 94 WO 2004/ 04787 . N
PCT/VS200%7 G37HeE cqmppund. ©BPHH AN CPig % wherglh et @l
sel ect ed commimd dompses u CyLon iy€t sepgeno b hEDPKSEQKD A _K;,

d/or ( - ternm.nal .. d

Fom t he a5 Calleid Qutidina e SERGORUER PRIGE #finat
- VLRR ( SEQdifyingNiety couplid tereto gLys " of thersegment. 36, The
natriuretic conpound conjugate of claim 34 wherein X
is LS, XBe instrifveqc caipdund3confugdé 9f cRifn 1 TWiRrdda el nakritetic
compound cC on rlilcgc%tmeris%g a E' saltghljé32%\éq el of héﬁfanﬁ%%ﬁshl%ﬁeel;olng
conpound “CBMPPT CEETH® afi N0 aci & sequence:
CFGRX1MVDRP$EBS@IeCCHY (SEH™T Bf NE@: sepmenihwhestin siid eatriifetie
X conmprig&souid FR%dhYdoRGeahdildhe QR GRifARE Rbikt§ coupled
coupled to the podifying noiety. 3%. The natriuretic
conpound thesig Fguy ©f e S@MEMtm 37 wherein X' conpri ses
Lys

47, The natriuretic compound conjugate of claim 1 wherein the natriuretic
compound comprises a Cys'™ to Cys™ segment of hBNP and a disulfide bond

coupling the Cys' to the Cys™; wherein the natriuretic compound is a

20 monoconjugate including a single modifying moiety coupled thereto at the N-

terminus of the natriuretic compound.

48. The natriuretic compound conjugate of claim 1 wherein:
(a) the natriuretic compound consists of the hBNP amino acid sequence;
and
25 (b) the natriuretic compound conjugate is a diconjugate comprising:

6] a modifying moiety coupled to the natriuretic peptide at Lys®

of the hBNP amino acid sequence; and

(ii) a modifying moiety coupled to the natriuretic peptide at

Lys™ of the hBNP amino acid sequence.

30 49. The natriuretic compound conjugate of claim 1 wherein:
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coupled to the nodifying noiety. 15 39. The

natriuretic conmpound conjugate of claim 37 wherein X2
w@eopoises Lys coupled to the nodi fyi ng noi et RCT/B82003/037996

The natriuretic conmpound conjugate of claim1 wherein

the nodifying noiety conjugation site conprises a

noi ety selected fromthe group consisting of natural

Or non- natur atheasineicabhgbusd idgR@Nald’s, an N-term nus

of the natriuretic 20 conpound, and a C-term nus of

the natriqret | 41. .The .nat.riuretic conmpound
conj ugat e(Bbof 21%3' m‘g%%%&ﬂpe()}l rédllcﬁnjfl%ge '%‘%i?qf‘vg%gcompfbﬁ”%tp y
conjugation site is a _Lys side chain. 42. The
natriuretic cHhpoufBedyng meisy soupted & the weiribrelip paptidernt Lyvd
natriuretic conpoifitd hBNPjmigeici sedichddd@s only one
nodi fying noiety. 25 43. The natriuretic conpound
conj ugat e of ai [ 0. atriuretic,
conpound conp?ii)se;g ks{}ﬂ%qj{@mﬁ%@%&hggdﬁ%ﬁatmﬁm Reifde at
and a disul fide bdnd edipdBNEgmmg sdidseatien¢che segment to
the Cys26 (SEQ ID NO _); 95 WD 2004/ 047871
PCT/30S20038¢ 03786 cdnppund @hinge ofoldind ¥ i AgreiD tt8 t dhtriuretic

coupl ed ' ' ound. at e Lys3 (SEQ
ID NO JF%ﬁpﬁTﬁ@e{%ﬁﬁf[ﬁ%augg\mé‘é‘nr‘bagbaﬁ&“‘%glﬁ Fﬁé@t‘r@ mpyiety
clai m 1 Viferriqdric anpeninegeid whickets pesitiopwiripbe Ndermonipsil. ses a
Cysl1l0 to Cys26 segnent of hBNP and a disul fide bond 5
toupili ng Thdentrilycsid GorlidurtdOni€3ae 2 clah st HeRinSd N-terminal tail

natriuretic nd is a conj ugate including a
singl e n%‘%i’.g‘?‘g ?ﬁ%n%%isgqtuﬁlm%%% &%ﬁf"’f‘k‘gt?"g?f& ngifiurelicpppide gya
t he segneriemingbegintof amNtéruinalittailof ¢ camoetiogetionj ugat e of
claim1 wherein the natriuretic conmpound conprises a
Cys 0. t 0Thye@ilreSe@mpaind 0 g BNG aBERwheiNRe deify_inl%%oietey
wher ei n ﬁaas'a% nalt.rl uretic conpound is a nonoconj ugat

i ncl udi ng™& $i"Hd1 e nodi fyi ng noi ety coupl ed thereto
at Lys27 of the segnment. 46. The natriuretic conmpound
conjugate of claiml1 whereifthe natriuretic conpound
conprises a Cysl1l0 to His32 gnment of hBNP and a

di sul fide bond coupling thalCysl0 to Cys26 of the
segnent, wherein said napriurenNc 15 conpound is a

nonoconj ugat e i ncl udi ng singl e nodi fying noiety
coupl ed Cm=X-PAG, PAG,~X-Cpy
15 (FormulaI)

wherein

each C is independently selected and is an alkyl moiety having m carbons and

m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol moiety

20 having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety.

53. The natriuretic compound conjugate of claim 52 wherein m is from 1 to 18.

54, The natriuretic compound conjugate of claim 52 wherein m is from 1 to 16.
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thereto at Lys27 of the segnment. 47. The natriuretic
conpound conjugate of claiml1l wherein the natriuretic

W@ ovpousdt conpri ses a Cysl0 to Cys26 segnent oPCTIBS#B03/037996
and a disul fide bond coupling the Cysl0 to the Cys26;
wherein the natriuretic conpound is a 20 nonoconj ugat e
i ncluding a single nodifying noiety coupled thereto at
thesi- t eemhtiiwStictbmpduad evafupdtddfelainCs26MeRMUIFondBto 20.he
natriuretic conpound conjugate of claim1l wherein: (a)
L he $RAL L hnab e SORBOHR NP UShih Sk AR 20130

sequence; an e natriuretic conpound
conjugate is a diconjugate conprising: (i), npdi fyi ng
noi ey cB‘E?ﬁ‘Fté‘Hrefl‘C(fO’lnH‘{é’n%%finlug‘ﬁ? ‘gf]t%‘akf“ ’ieg‘é‘ ! °“t§/§’§0' of
the hBNP am no acid sequence; and (ii) a nodifying
noi 68y CcBhephatgiirgtio ¢ompoundt eonjugatd iof cpipt2deherin eaghs K4 isof
tshe hBNP,afy Qngt@%aeﬂct%ﬁ@fhetﬁ&&ou&@mﬂng Jﬂl@.g 06! L4652t

conmpound _conj ugate o alm | wherein:

2004/ 0478HC@SPrUSIODR) 037996 (a) the natriuretic
conpound is hBNP; and (b) the natriuretic conpound
conjsagat €hel mtriuraic compangd tenjugataplf ickinng2 wherpinatheroaiifymngng
noi ety coupl e t [Uref | ent e atk f
t he hBNPlngIx nge?gég? dﬁgegﬁ#%g; ?%[hrfgu@ |d|r§j 13,% h%ly ?t gf?“ng“
noi ety ceATsIPeRiingangoRiBeTRdmpTiRiR PRPPBGt | de at  Lys27 of
the hBNP ami no acid sequence. 50. The natriuretic

O NMBO.U N d TiROMktriigEit @ompousd adbrjngdte vl @laim 152 tWhereinathe imodidtingC

. conpound_segu ] a rm.na t.he

o Py o8, 68 SRR, Babahs MRl 90, £
posi t i onearepandingan¢qnjugatedinatzireticgompousd 51. The
natriuretic conpound conjugate of claim50 wherein the
N-t &n.m N@the halridretic GOMBIuSd Sorfigatd ofl @lainy 82 SARRANGE ndbifdNy

N-termnal. tail  of natriuretic ptide or.a..

C torm nAPYolRT By TRRURES SPRPEY e ) pirgic tan a
mat r i ur etdrespoeiigiudepnjugdied nFtieretiatompaynét i ¢ conpound
conjugate of claim1 wherein the nodifying noiety has

a f @pul @fhe f@riuretic compound conjugate of claim 1 wherein the modifying moiety

has a formula:

Q Q
/“\ ' °
PAG,X

o (Formula IT)
PAG is a polyalkylene glycol moiety having n subunits and n is from 2 to 25;
20 XisOorN; and

each o is independently selected and is from 1 to 15.

63. The natriuretic compound conjugate of claim 62 wherein n is from 2 to 20.
64. The natriuretic compound conjugate of claim 62 wherein n is from 2 to 15,
65. The natriuretic compound conjugate of claim 62 wherein n is from 2 to 10.
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O Cm X- PAGh PAGE X-Cm 15 (Forrmula I) wherein each C
is independently selected and is an al kyl noiety
whawistgrsm carbons and mis froml to 20; and PEOSIALA37996
is independently selected and is a polyal kyl ene gl yco
noi ety 20 having n subunits and nis from2 to 25;
each X is independently selected and is a |inking
nDi ebs. Shhe tdndratiat compoudd | @njogarep ofiRMEine @2 ] wigadiie eadh o is
cl ai m 52 8. 54. The
natriur etlﬁ%s{:ng%l}éﬁlaé%%ﬁ?ﬁ%? Ltgcl)% claim52 wherein m
is froml_to 16 97 WO %004/ 047871 PCT/ US2003/ 037996
55. She nHEr MFAERLF CORBYHIS B RN Pl Gkine 63 Whareip pachp o is
wher ei n nindepenfi¢ntiyrseRcedand s frdnbl toPhe natri uretic
conmpound conj ugate of claimb52 wherein nis from2 to

15. ¢&7. ﬂaenaﬂﬁﬁ&& Wl E&u‘ﬁd Céag,ugw de Qﬁﬁ% Ak fer eaéhawas

52 wherein nis from natri uret
conpound ‘B@Hindﬂ’élY%?leG‘Fd@!déﬁffﬁnslzm\ﬁher ein each X is 5

i ndependently selected fromthe group consisting of

- G-, 62.0- , The @ft@)retic corhiidund conjild€(oDylaim 62 mdlereiCedch MHk -0-59.
The natriuretic conpound conjugate of claim52 wherein

the mdi fhhe NMBtriuRRé 8dnpoluRNERfugatd BE cIBAt 61 Wh&lih Qhecﬂgcﬁﬂlﬂl@d
nor e I|p hili corr.espondi ng unconj ugat ed

c than a
natri ur et t%of?ﬁ‘{fﬂfn dhe ngtrigrstic Tepmposd P’G’feetlﬁpephg’(‘irrﬂé‘ana
aenj ugat e:onéspmidmg mcbidugated havivdetic be@npsodi f yi ng  noi ety
renders the natriuretic conpound nore hydrophilic than

a  cof r espendiRQid @&%h&g%ﬁgm@ gt El«lcllle @Zt ?ergl? %oMgkgfying

61. The natriuretic conpound conjug

wher ei n tPREthoigRdels; H nadireicy C?f@-‘ﬁ’ﬁléjr §n°F€h dydraphilicu rteap; e
conmpound daB¢sBonding tricpijidated ndtl@dlic Bompbndc Or r espondi ng
unconj ugated natriuretic conpound. 62. The nat riuretic
?rglng%ndhlglg ngHl i€c &f}x( o&ga%?ﬂ%éate\/\@feglg lnn62t Werdd® Ief 1¥15J11ging
15 moiety renders the natriuretic compound more amphiphilic than a

corresponding unconjugated natriuretic compound.

73. The natriuretic compound conjugate of claim 1 wherein the modifying moiety

has a formula:

o
Cn—X-PAG, \/K/ PAG,-X-C,
(Formula III)

20 each C is independently selected and is an alkyl moiety having m carbons and

m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol moiety

having n subunits and n is from 2 to 25;

each X is independently selected and is a linking moiety.
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PAG; X O (Formula I'l) PAGis a polyal kyl ene gl ycol

noi ety having n subunits and nis from2 to 25; 20
woe@4/@478r1 N, and each o is independently sel ece@riuszeds/037996

is fromlto 15. 63. The natriuretic conpound conjugate

of claim62 wherein nis from2 to 20. 64. The

natriuretic conpound conjugate of claim62 wherein n

is from@istrom1% 15.65. The natriuretic conmpound

conjugate of claim62 wherein nis from2 to 10. 98

VO 2904/ ﬁl%%&rex%%&b!%%@%%fugmﬁ% c%%ﬁim PyherbidGn B&bRI14E 8.1 C

conpound conj ugate of cl al wherein each o is

i ndependent | y. sel ected.and is oml| to.13. 67. T

it Eur el R b s o B e s IR
each o is independently selected and is from1l to 9.
5 686. ThEhermafrintetigcompeund ennpyeainief claisn]3uwrtem ngs frem 31a¥06 2
wherein each o is independently selected and is from

5 t076. P& natfitietiddinbound ednjugate SITROMTBINREREN iLig R 2 af 15.
claim62 wherein each Xis -0-. 70. The natriuretic

co un dTl?egﬂljriHrg cgmﬁgun‘& L&#’ t@ gf cmﬂﬁbﬂglghnﬁs H&H‘ b E(y 1'0n g

nmoi ety renders atriu I C conpound nore

[ poghi lic than a 10 correspondi ng unconj ugat ed

nat Pur et ReaEBiiRImROuNG forugpreohfiaim T-LFISEI O 18 BAP b ihid-
conjugate of claim®62 wherein the nodifying noiety
rendér s Thenamateti¢ eompiind canpigo effvthinm ¥ ehebejrdy io fbrn Il itacd. t han
a correspondi ng unconjugated natriuretic compound.

72. gThe 9Rd fairidfeBd dofpGRATRREUREe GTMiM BENIRre 0 i§ Frarh MtdR
wherein the nodifying 15 noiety renders the

natrjuretjc conpound nore a i philic t.han a .
Eor 3&s po%ﬁ H@}r"gﬁbcoﬁ‘f“ffﬁ'értde 80“%%%? iogrcéatﬂirl 0;30 Ji ﬁ%r%lﬁ nggeh 75 s
The nat r indepetdentlycelrpaiUimin the iougeonsstiof oiciCai-h, 1CHhre ™NH-n
the nmodi fyii@e). Rk &npas a formla: ON OO

83. The natriuretic compound conjugate of claim 73 wherein the modifying
moiety renders the natriuretic compound more lipophilic than a

15 corresponding unconjugated natriuretic compound.

84, The natriuretic compound conjugate of claim 73 wherein the modifying
moiety renders the natriuretic compound more hydrophilic than a

corresponding unconjugated natriuretic compound.

85. The natriuretic compound conjugate of claim 73 wherein the modifying
20 moiety renders the natriuretic compound more amphiphilic than a

corresponding unconjugated natriuretic compound.

86. The natriuretic compound conjugate of claim 1 wherein the modifying moiety

comprises a linear or branched polyalkylene glycol moiety.

87. The natriuretic compound conjugate of claim 1 wherein the modifying moiety
25 comprises a sugar moiety coupled to an alkyl moiety.
88. The natriuretic conjugate of claim 87 wherein the modifying moiety further

comprises a sugar moiety.
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Cm X- PAG, PAGE X-Cm (Fornula I11) 20 each Cis

i ndependently selected and is an al kyl noiety having m
w@aroboss7end mis from1l to 20; and each PAG PGI/US2003/037996

i ndependently selected and is a pol yal kyl ene gl ycol

noi ety having n subunits and nis from2 to 25; each

X is independently selected and is a |linking noiety.

99 30D 20N nBdkirdi¢ LoROThdIGARPB OB MO vheteR the potyalkylefe

15. 74. rj [ LiJgate of claim73

wher ei nggngbsgg%g?nﬂ%ggsg%fgaﬁw%glgq?ﬁlg&ﬁgt riuretic

conpound, conjugate of claim73 wherein mis froml to

16.%- 769‘1"%??@1“1‘1%‘6 CPURoNRY eonpuigHs, BLFHHM B8 Thetgin the Belyaliylensm
73 wher glyepl moiety s fouin Pto2d paldikyfene/ghycol Bligmitat ri ureti c
compound conjugate of claim 73 wherein nis from2 to

5.91 78 ghe B I ' ' t '
5 aher oy arorpHid FonkQP ot Gn G RR e Bcfl Bhd”
conpoun8YedbRpislydeserant 2 o8 pelaikylengebiclisppuits s from 1 to
13. 80. The natriuretic conpound conjugate of claim
73 %Bher @hqnariviredic feoropnudd tanjugate ofBdaim BA evha@inr thel petyaliglene

Compoungy &R Rb kgL A 2 t%!l?b%?%%%%c&is{ﬂbugitg. s from | to

6. 10 8 atriuretic conjugate of claim
73 wherejn each X is independently selected fromthe
gr odp c%h%?aérﬂfﬁﬁlg cgpougd conjugate of qlim36 whexgjn. the polygliceny) - |

1and - C( gyddtmoiey Bas fidre2 10ad pilyakelhezhyeoismauid conj ugat e
of claim73 wherein the nodifying noiety renders the

natgyi ur ghd ﬁamm%&fkm rcsxgﬁga@%}mam B6 LRRinPthe ]ngydifyé'ag
correspondi ng unconj ugated natriuretic conpound. 84
The nat PPigHdUrther RBRRsTMEE Shrenghadalkymaigtiai m 73 wherein

the nodifying noiety renders the natriuretic conpound
noros. hy dthopduiidrétic dolvpound corfapnte e prtaingl ion gvhaeOthi Wepdtfaap

natriureti ﬁﬁeF(p . natriuretic conpound
conj ugatﬁltgfe% C aqgwgsasﬁ%%afgpﬁwt he nodi fying 20 noiety
renders_the patriuretic conpound nore anphi philic than
153 %or r dRgyEhTeRgcRe S conpgtte of clrie P4 Yieesin e ¢ ighychas
86. Thefrbal td 20rcabbs. conpound conj ugate of claim1
wherein the nodifying noiety conprises a |linear or

br ahC he qlhe%%lrmgllé(é/olm%&ﬁld Q&X @QL ofE‘PaJirg B&’ wherein the alkyl moiety has

from 1 to 18 carbons.

98. The natriuretic compound conjugate of claim 94 wherein the alkyl moiety has

20 from 1 to 16 carbons.

99. The natriuretic compound conjugate of claim 94 wherein the alkyl moiety is
separated from the polyalkylene glycol moiety by a linker selected from the
group consisting of -C-, -O-, -C(O)-, -NH-, -NHC(O)-, and -C(O)NH-.

100.  The natriuretic compound conjugate of claim 94 wherein the modifying
25 moiety renders the natriuretic compound conjugate more lipophilic than a

corresponding unconjugated natriuretic compound.

101.  The natriuretic compound conjugate of claim 94 wherein the modifying
moiety comprises a bond coupling the polyalkalene glycol moiety to the alkyl

moiety which bond is hydrolysable in vivo,
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87. The natriuretic conmpound conjugate of claim1
wherein the nodifying noiety 25 conprises a sugar
worpioeny7scoupl ed to an al kyl noiety. 88. The napCT/Us®D3/€37996
conj ugate of claim87 wherein the nodifying noiety
further conprises a sugar noiety. 100 WO 2004/ 047871
PCT/ US2003/ 037996 89. The natriuretic conpound
conjlozyat Eheghtricletd cvmBaundb@jusateiofichien pwheyad thy medifyingimpzt/
noi ety c y . I et e
nat 11 U TS Lot B KR R Bho Bl FRS bty
pol yal kyPagitgetic gpRipaynd prdj aghingar jpp granchedaliyl imgiegrcoupled to the
pol yal kypspatkahe/@ bl motbyibi 4 ste whiclDik dishhRlafiad tb HérmkinGtic
compound con\]:1 ldgate of claim 86 wherein the
pol yal kyf&H8"%| ycol noiety has from2 to 20
pol yal kyl ene gl ycol subunits. 92. The natriuretic
c ong 8% nd Teeomajrivtgtic eomppund cenjugate of olgife | whasein the modifying moiety
po: ya: Eyll:cﬁrfbﬁsesfﬂ nﬁﬁa} omgfaﬁc_th%d ng‘smiij'fﬂ‘ oguﬁlét?l 5the teirureti
pol yal kyl ene ol s nits. : e natriuyretic
conpound “E’B’ﬁ}“%g?ﬁ% P%hfaﬂ%/féa‘? FH8EMUFRE foé‘PlﬁQTtoﬁée alkyFmoiety at a
pol yal ky kieréich isOlistl yetatiVe trthe @dtyurdtiasorfipoomt. 2 t 0 10
pol yal kyl ene gl ycol subunits. 94. The natriuretic
fPMAGM N TROARIHAAL Sonfpbur lSHjuEatB B AL T Gh&eih R nidBEifithdrGy

noi ety further conprises a |inear or branched al kyl
noi ety. G5elecisddropmabe grenp spnsisting Shhoelisamer s Rargst  Table 1.
claim94 wherein the nodifying noiety further
conps.s e Fhenagiugte campoeklyonjpate 86:lainT h&vherein the modifiimg moiety
conpound;Go) BB oPh B8 e Kt in vivo.
noi ety hggcg@e;dg(?n&lgnﬁm%%@%%%ong@ 97, EI' g}ed ﬁ(g%sri ulfz é)ltvioc
conmpaound_conj ugate of cl aim94_ wherein the alkyl )
moi €9 hAke narjufsfg pompgunglgoniugatp girlaim & shergip ﬂieﬂz?f‘&%aﬁw%
eonpound iscoijlédgatie nadiuelicdonp@id whe bt that Rdydrblksable in the
noi ety hgls QO fromi to 16 carbons. 99. The

natriure |°?:dsceoaﬁnpound conj ugate of claim 94 wherein the

al kyl moiety is separated fromthe polyal kyl ene |
gl ycl8F. nihestariugic gonppyidepniugate etlaim | hesRin thanodigting pricty
consi st i RGoffled-tbthe natluretic dofnfdund by Nbbnd thal\lsla6Bydrolysddid in
-C(ONH., 100. The natriuretic conmpound conjugate of

clai m 94" R fierein the nodifying 25 noiety renders the
natriuretic conpound conjugate nore |ipophilic than a
20r r @8 po ¢ miueatic emppaeatceniugats of 4laim & tyhereia dhepediding moiety

is coupled to the natriuretic compound by a bond that is not hydrolysable in

the bloodstream.

109.  The natriuretic compound conjugate of claim 1 wherein the modifying
moiety is coupled to the natriuretic compound by a bond selected from the

25 group consisting of ester, carbonate, carbamate, amide, ether, and amine.

110.  The natriuretic compound conjugate of claim 1 wherein the modifying

moiety is hydrolysable in vivo to yield a pegylated natriuretic compound.

111.  The natriuretic compound conjugate of claim 110 wherein the modifying
moiety is hydrolysable in vivo to yield a pegylated natriuretic compound

30 comprising one or more PEG moieties having from 1 to 6 PEG units.
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101. The natriuretic conmpound conjugate of claim 94
wherein the nodifying npiety conprises a bond
waeowploi7sgl t he pol yal kyl ene gl ycol noiety to theCHUE2003/037996
noi ety which bond is hydrolysable in vivo. 101 WO
2004/ 047871 PCT/ US2003/ 037996 102. The natriuretic
compound conj ugate of claim1 wherein the nodifying
noi ghy Qo rm&hﬁ&auél | folRiBiorPlcolprdeNed  Raliakdk bhRind
gl ycol noiety coupled to the natriuretic conpound and
a |ineafoBEaBPEH R Rdd al kyl noiety coupled to the
pol yal kal ene glycol noiety at a site which is distal
rel €8 va@ht pharhaewtizslr fouristiore of Baigo M3ofomullateiOBr aTiage of
nat r' ur %L,nvs olpsstelt @,@mct@lQJMatcsnsgfmgc biabrﬂérgi \eé}sr&e%mo&he

ylnaﬁ |et conprises a_linear or_ branched al kyl
?rm et y EEGpRmseust sabltnﬁeal agepl; npab dntraveneus AMLBFRRUSEYHT
pol yal kyl ene gl ycol noiety coupled to the alkyl noiety
at H4. siAt methbd ohitréatingla Sorition ehapdcierigedtty dnhexcessive lewslef i
conpoun
ComPOUNGd&hihPhuid Ui dARA! %ﬁ% gdnﬁﬁigmg GRRLORLE
fromt héhegqoﬁwh@*@ﬁ%ewsc@ibh gccwab{er@loemu ‘@cmﬁ“éetﬁoqo@t??‘@é
of TabIQO‘%me$@§mmﬁhe natriuretic conpound conj ugat e
of claim1l wherein the nDdlfylng noiety is coupled to
he1 llg at r"[lhur eﬁao& ofC c?a'ﬁgqyﬁ laa?é{n @ Q(%H% I¥ Do r1%e§ congestive hea
ydro1ysa & Thovivo. 1 he”Matr rur onpoun
conj ugatf@lugf claim 1 wherein the nodifying noiety 15
is coupled to the natriuretic conpound by a bond that
i's hygdr alhy ﬁl@tlﬂl)cﬁof lcRint @ whitkif 6@ SéndRiamtompflses chibific congestive
natriur onpound conjugate of claim11 wherein the
nDdifylﬁﬁ is coupled to the natriuretic
conpound by a bond that is not hydrolysable in vivo.
20 1108. Thaeethed of dpitet!i € whesripbe prpdidemsampeice agfe QOngeptive 1

wher ei n gLhepifpdi fying noiety is coupled to the
natriuretic conpound by a bond that is not

hydrql y bIe odstre yr c
co n,[) un h?fg(gt grellxhtk'e r@%gretéc chP%ung con a:lg?t ﬁeq}
noi ety hﬂmmumphed to the natriuretic conpound by a
bond sel ected fromthe 25 group consisting of ester,
car bpnat@e ol ¥MBlafn 1 AMWEein Bk NBkiuredd EbnibdhridCoonjddtd is
The natriuretic conpound conjugate of claim1 wherein
the nodi¥4yagniniggiedt v is hydrolysable in vivo to yield

a pegylated natriuretic compound.
20 120. The method of claim 114 wherein the natriuretic compound conjugate is

administered via a route of administration selected from the group consisting
of enteral, perenteral, oral, subcutaneous, sublingual, buccal, nasal,

intravenous and intramuscular.
121.  The method of claim 114 wherein the condition is hypertension.

25 122. A method of making the natriuretic compound conjugate of claim 1, the

method comprising:

(a) conjugating a natriuretic peptide multipeptide comprising two or

more natriuretic compound units;
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111. The natriuretic conpound conjugate of claim110
wherein the nodifying noiety is hydrolysable in vivo
wao ooogfoglsdt a pegyl ated natriuretic compound 30PCT/US2003/037996
conprising one or nore PEG noieties having from1l to 6
PEG units. 102 WD 2004/ 047871 PCT/ US2003/ 037996 112.
A pharmaceutical formulation conprising the
natriureg) C eleARRUAE naEiGBjcugpti® abitipdpaddTol viell Lduriukhe
phar maceutical fornulatjon of claim112 fornulated for
a route of 8%W?W5V§m§%%ECted from the group
consisting of enteral, perenteral, oral, 5
subcut ari@ous oxidiging tha glerypd napiyreia Fompagpd apnjugatsti Ry ARSIPE
and i nt ranus gidfeisulfidelthndsAn ﬂﬁEﬁdﬁﬂﬁeti@Eonﬁﬂo@xﬂtcblﬁ]ﬁ%a@.
condition characterized by an excessive |evel of

xtrgcell ul a l.uid nethod. ¢ [1sin . 10
Sani T or2¥ rfros f ety 142 Belt R RP o I corises s
phar nmac deCyL I hPNRCRPIBNOe _handutep 183(C)avialdsardisyifide bapd
conpounG,epfe@thd@atrenddyse! aim 1. 10 115. The net hod of
claim 114 wherei'n the ‘condition conprises congestive
heart, failyre. 116. The nmethod of clai.m 11 er.ej,n
t heAondt e 6 phre B SeflRet SrBomg B o iF o ohe
fai | ur e.mettbd coriiriginget hod of cl aim 114 wherein the
condi tion conprises acute congestive 15 heart

hai | ure. 118 malife aMBlRhie nfidédd cbiond &oRpridz o or
natriuretic conpound,coE$¥% te is self- adm ni stered.

119. The net FBEF BIUEHST UYifer ei n the natriuretic
conpound conjugate is orally admnistered. 20 120.
The net Hod ofclesingi the Inbttiumtie peptide trvbipeptide itwryistd gatriuretic
conpound conj,ugal &npsung@dm ni stered via a route of
adm ni stration selected fromthe group consisting of
enteral , perenteral, oral,.subcunﬁ?eou , subbiq$§ala
buccal , $hsalcoNugaHRe B]RATETPEC SHIPOIHLP LIflSRTEHS copipqun
17he met hod ofcofhigaien 114 wherein the condition is
hypertensi on. 25 122. A nethod of making the

natri ,ur e(ﬁj c Q)Q fﬁg'ﬂ{é cﬁ%&i Hﬂrﬁfr&c%mgﬁ)hﬁf Jéhjgrgatettbﬁqrm%ﬁéd?()d
conpri si ng: (a con atlaga natriuretic p,eptlde

u
mul ti pepti de r%o&%s{ultjgp ds ip\ e gtriuretic compound conjugate.
125.  The method of claim 124 wherein the natriuretic compound comprises Cys'®
to Cys®® of hBNP (SEQ ID NO. _ ) and step 122(c) yields a disulfide bond
20 between the Cys'® and Cys”.

126. A method of making the natriuretic compound conjugate of claim 1, the

method comprising:

(a) making a multi-peptide natriuretic compound comprising two or

more natriuretic compound units;

25 b) cleaving the natriuretic peptide multipeptide to yield natriuretic
compound;
(c) oxidizing the cleaved natriuretic compound to form one or more

disulfide bonds in the natriuretic compound; and
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nore natriuretic conmpound units; 103 WO 2004/ 047871

PCT/ US2003/ 037996 (b) cleaving the natriuretic
w@eptiods7nul ti peptide to yield natriuretic coP@DUSZH03/037996

conjugate; (c) oxidizing the cleaved natriuretic

conmpound conjugate to formone or nore disulfide

bonds in the natriuretic conpound conjugate. 5 123.

The net hagy ofcogjugdnﬂggaggmmgsdn{boﬁdae natriuretic
conpound conprises Cyslo to @526 of hBNP ( SEQ I D NO.

c bond. between the
by 2107 and e B b phl et Bon iR PR e
natrluretlc compound conjugate of claiml1, the nethod
conpri si FY: 19 leash orpaRatiejeia peRide junipdavingle medifying mesistt

conmpound  conpgonfapdlien éié@nddh NPRDY Bindidiské; Ur et i ¢ conpound
units; (b) cleaving the natriuretic peptl de

Itlpep de C ound:
Egé) conJ E&at | %tge grledmék?fﬁql;lé 2 OQ'E}J gttaclgg Sgn © mocp ing dnme‘ty
natriuretic cenmyetingsite ot @éﬂﬁ?@@ﬁﬁlenaﬁdlméﬂccmﬂd@ unithig t he
cl eaved natriuretic conpound conjugate to form one or
nmore di sehf i delekiendquends; ahlne natriureti c conpound

conj ugat e. 125 The net hod of claim 124 wherein the

natri ur eggc BNP
(SEQ I D ) an tepQ%gJZ%ﬁ si’?/c%?oé@mgtt%l sui:ﬁ%g%1 rtcﬁgon%l
20 bet ween th@s@%‘%t“}d%‘?ﬂld@@%ate 126. A nethod of

maki ng the natriuretic conpound conjugate of claim1l,
tohe 128ret Aochtrivedp Hepsidd1gialof @gmpiieikig B aBinoddid keqRepd ha¥dg at
L oA SRAE AP AU W TRERe on nt
nat ri ur etepg Opeeiblbsﬂ@éedrhxb temp@ﬁhqr@eas ompired ¢ anatwel ngtrigtetic

conmpoundpepkifd anfiXd &tdZeqBnct, n@leﬁin%ﬁm @Q)SMEJ L r&%du€ is not the
compound to formone or. nore disulfide bonds in the

nat ri ur efE0 B3t Pestiiiae maigh| cqmpation site.

15 129. The natriuretic peptide analog of claim 128 wherein the one or more
substituted Lys residues comprise a substitution selected from the group
consisting of: Lys3Gly, Lys3Arg, Lys14Gly, Lysl4Arg, Lys27Gly, or
Lys27Arg.

130.  The natriuretic peptide analog of claim 128 comprising a structure:

20 SPKMVQGSGCFGRX’MDRISSSSGLGCXZVLRRI{ (SEQIDNO: )

wherein X' is Lys and X?is other than Lys, or X' is Lys and X? is other than
Lys, or X" and X* are other than Lys.

131.  The natriuretic peptide analog of claim 130 wherein X' is Lys and X*is Arg
or Gly, or X'is Lys and X* is Arg or Gly, or X' and X* are independently
25 selected and are Arg or Gly.

132. A natriuretic peptide analog comprising a structure:

CFGRX'MDRISSSSGX?*GC (SEQ IDNO: )
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WD 2004/ 047871 PCT/ US2003/ 037996 (d) conjugating the
natriuretic conmpound. 127. A nodified
w@e@4pgisynatri ureti c pepti de conjugate conpri sSP@LUSL083/037996
at | east one natureteic peptide unit having a
nodi fying noiety conjugation site and an NPR-A
binding site; 5 (b) at |east one nodifying noeity
at t achedwheeit Kbis arpatiifoyaicid ghatidveeroy compoistjalegibigation sié, el X5f
at | east | o ' . (c) a
| eader ségﬂgﬁ@£“£§%%&?§‘§95ﬁ$&§“ﬁ38kaggwy h%éﬁ%able
spacer coupl i | eader sequence to_a
nat rPir eir?ed‘a‘is‘é‘ﬁi“i RT%“d& 6'??1‘% ghtiam 135whesein X ps ‘h’z&t“?‘? )6 rigkysc
pepti de anal og conprising an am no acid sequence
havilA4 af nattieratitpegideamipg hdviigngtruvoire2t y conj ugat i on
site, an NPR-A binding region and at | east one
substituted Lys cFERXNHSRISSRGEGE-BSSEQIPRLEM tO a
native natriuretic peptlde anlno acl d sequence,
wherein s ubstltute%ﬁ Sld e is t .the,
ne d ol PTG Ra BEYP bt Fahedepd to [imieian il
nat ri ur et anipepidiseigenaniziviog froh 1 &l lzﬁlamnbzéidmﬂ(élswtheman
one or npye substituted Lys residues conprise a
substitution selected fromthe group consi sting of

Ly <39 yThonatur i asriEeriog L e LM ARGE OB cl i m

1}
128 conprising a structure: 20
@PKWR@GSGEF@RWWDNPBW@@@M@RRH“@SE@X s BRY ' MVQGSG

wher ei n @d ® WS E}n\ghe%gn Yscoﬂ{ph% atnlﬂﬁ[fyllé?/ §101et9rc03§u%a{1(§1

Lys and is other than "Lys, or X and X2 are her
than LysSi*®131. The natriuretic peptide anal og of claim
130 wherein X is Lys and X2 is Arg or Gy, or X 1is
Lys 1ahd Xg Iias’luﬁtng peptideGinylog @ficlakh 13inehedéth K ie selected from the
independggéj Selected and are Arg or Gy. 132. A
natriure pept| e'analog conprising a structure:
CFGRX' MDRI SSSSGX2CGC (SEQ .1 D NQ 105 WO 2004/047871
BCT/ us2062/ 0Friryeinal pilsy ad W‘P@ sspmentti HoN-4erigelt i of

does not conpiatrkRtiépepieg;ugati on site, and X2 is an

amno acid that conprises a nodifying noiety

conj ugat tbsm Sﬂl-‘ie%ninal tails and C-terminal segments of (a) comprising a
substitution selected from the group consisting of Lys-to-Gly and

Lys-to-Arg;

20 (c) N-terminal tails and C-terminal segments of (a) comprising a
substitution selected from the group consisting of Gly-to-Lys and

Arg-to-Lys;

(d N-terminal tails and C-terminal segments of (a) comprising an

inserted Lys.

25 138.  The natriuretic peptide analog of claim 134 wherein X* is Y*VLRRH (SEQ.
ID. NO: ), wherein Y? is other than Lys.

139.  The natriuretic peptide analog of claim 138 wherein Y? is Arg.
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133. The natriuretic peptide anal og of claim 132
wherein X1 is Arg and X2 is Lys. 134. A natriuretic
weeptiods7anal og having a structure: 5 PCT/US2003/037996
- CFGRX3MDRI SSSSALGC- X2 (SEQ ID No. ) wherein X1 is
an am no acid sequence having from1l to 10 am no
aci ds, X2 is an amno acid sequence having from1l to

%‘ n(e)lt"h%%htqﬁretl gldzz(gn 1 o?tc?ﬁ{ 134 RABrein ¥ & selbet®t frohl fhe

natrlur et| ana claim 134 wherein X3 is
Arg or nyupcafglsﬂfs@f The natr| uretic peptide anal og of
claim 134 wherein X is SPY WQGSG (SEQ ID NO ),
wherei n ( c@emiige saila anb (N-feynim) seanients yof c,(‘oh'{mjgeéttilibnof
site. 137. The i c peptide anal og of claim 134
wherein X i snatge?ﬁcyt IZuélgsft’rom the group consisting of:
15 (a) N-ternmnal tails and Ct rm nal 3%3[79 aqtar ¢
B term n@ t &-fewnigp ta“lﬁa*’t“f‘ﬂl‘ﬂ"’@f‘? RROISETE A g7 ey fats ©
N-term nal taish@E) @mgrisgtLdubstinebn &legacemrs the fgrqup Jeonsisting

conprising a S ect ed fromthe group
consi sting of° fﬁ?fsbt tGll Béﬁwsgtﬂd ‘Lys-to-Arg; 20 (c)

N-term nal tails and C—term nal segnents fél_g.a%1 .
conpri si )y a C-tsomsal jtailst and N-tegmiad ¢ BPTs o%h ‘?‘f? gil ol of
consi sting 0f13ﬂa)’co§r@r1§+r)gsa abglitutib Gieed Eyis the(aijup consisting
N-term nal tail ? gd C ter naI segnents of (a)

Yorpri si ng arPf 9%g P'T%ISAE%/ Y25 138. The natriuretic
pepti de anal og of claim 134 wherein X2 is Y2VLRRH

(SEQ 1) -te)mmmisemﬁ Negerpigal pjegragnts; pfafrrtqryigal tpilsg of
The natriuretig,p AnaéRgLafl claim 138 wherein Y2
is Arg. 106 V\D 20 /O 7871 PCT/ US2003/ 037996 140.

The natriureti¢ i d na of cI aim 134 wherein X2
is st ecf“éﬁ“‘f“?eg?éjef"ﬁ% a@f?"&?fﬁ“‘@oargfgl UWSng of: (a)
C-termnal tails and N-term nal segnents of C-term nal

tails of natri ¥-EFGRXYERICHEEX’ 45 No.Yerninal tails
and N-term nal segnents of C-termnal tails of

15 wherein X' is a peptide of from 1 to 9 amino acids, X* is a peptide of from 1

to 6 amino acids, and X is other than Lys.
142.  The natriuretic peptide analog of claim 140 wherein X? is Arg or Gly.

143.  The natriuretic peptide analog of claim 142 wherein X! is SPY'MVQGSG
(SEQ ID NO: ), wherein Y! comprises a modifying moiety conjugation
20 site.

144.  The natriuretic peptide analog of claim 142 wherein X% is Y*VLRRH (SEQ.
ID.NO: ), wherein Y? is other than Lys.

145.  The natriuretic peptide analog of claim 144 wherein Y?is Arg.

146. The natriuretic peptide analog of claim 144 wherein X*is Arg, X' is 2
25 sequence SPKMVQGSG (SEQ ID NO: ) and X?is a sequence RVL.

147. A natriuretic peptide analog having a structure X!-CFGRX*MDRIX*GLGC-

X2 wherein

(a) X! is an amino acid sequence of from 1 to 10 amino acids,
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137(a) conprising a substitution selected fromthe

group consisting of Lys-to-A@y and Lys-to-Arg; (c)
w@2aoemnmismal tails and N-term nal segnents of PCEUNINIHD37996
tails of 137(a) conprising a substitution selected
fromthe group consisting 10 of dy-to-Lys and
Arg-to-Lys; (d) Gtermnal tails and N-term nal

segnment s(Wf Ctiemnimitalacit sdqliegiceadf frorh 3 % W)amirongidd, Si ng an
inserted Lys. 141. A natriuretic peptide anal og having

a structyhe: xAlsGRAPSYRLAIFnER 1 toobiidddcli@ and 15

wherein X’ is a peptide of froml to 9 am no acids, X2
is a peptjde to 6 am no acids, and X3 is
ot her thg‘h y)g;‘“f ma“l’h’@ natriuretic peptide anal og of
claim 140 wherein X3 is Arg or Gy. 143. The .
nat rii48r efThenarayrtic aeptide arlalog ob¢laiml 14 whargin nojher X por X iy &

SPY' WQGSguente i tha Nediurdtic p¥fa@d, €1 n Y1 conprises a
nodi fy| ng noi ety conj ugat| on 20 si te 144. The

natr | i de.anal o m erein X2 is
Y2VLARH tréfii‘églupe# f)pepf{% & alg\/\ﬁi?’@?r%k |gsOr dther than
Lys. 145. The natriur etl c peptide anal o% of claim 144
wheriéPn Fhe nagriysgtiq peptide of chtim 14 where Xelsi PYPERREHE (SHAMg

of cl ai mybA4 V‘@%&élﬁ‘Y%%m fsed¥ Hodiffhg hSie corfipatiGience
SPKMWQGSG (SEQ | D NO gnd X2 is a sequence RVL.

147 riure nal 2

Tttt b %ﬂg RO R e
a‘bl d seqiidd¥¥ of), fhain ¥ rsethqchaah‘.vmo acids, 107 WO
2004/ 047871 PCT/ US2003/037996 (b) X2 is an am no acid

sequenCe TaE nakduRsit pepti@ ahflogdTichRih BQ inlerein () AX4 IS an
am no acid sequence of from1l to 4 am no acids; and

d ept de
én)al 1?)% O?\ %]{BN'? anaiog.?o V\?’]r}é %éaﬁu%%ietut{gﬁ Gt L®%4A#UJ %&52@2 pti
sequence native to a natriuretic peptide. 149, The
nat r 156 etAndBYB gralegsomprising apybstiution Qierd Aserr Lis2Al- or

G@y. 150. The natriuretic peptide of claim 147 where
X' 1 55 SPYnMBSSEa] g SEfprisiig a substitution of Lys3Arg or Lys3Gly.

15 156. A natriuretic compound conjugate comprising:
(@ a natriuretic compound comprising:
6] a natriuretic molecule NPR-A binding site; and
(ii) at least one modifying moiety conjugation site; and

b at least one modifying moiety attached to said modifying moiety

20 conjugation site;

wherein said natriuretic compound retains a therapeutically significant
percentage of cGMP stimulating activity relative to a corresponding

unconjugated natriuretic compound.
157. A natriuretic compound conjugate comprising:

25 @ a natriuretic compound comprising:
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NO ) wherein Y' conprises a nodifying noiety

conjugation site. 151. The natriuretic peptide anal og
w@Rooghaism 147 wherein X2 is Y2VLRRH (SEQ 10 PCx/UB¥003/037996

), wherein Y2 is other than Lys. 152. The natriuretic

pepti de anal og of claim 151 wherein Y2 is Arg. 153. An

hBNP anal og conprising a substitution of Lys 14Arg or

Lys 14Gly. 18A. AmakiBNR Ai@Le SR A Hdisishg af
substitution of Lys27Arg or Lys27dy. 155. An hBNP

anal og conpri gi ng bstitution.of Lys3Arg or
Lys3dy. 15 1@% /ﬁ?lﬁ%tj ?“Fl‘}‘é‘ e WbeﬁbCSHﬁ%?t‘%ﬁ%‘F;ﬁg%\t e
conpri Si rLg: %a) a natriuretic conpound conpri sing:
(i) a nat®i urdtfaet opsimedifyiee PR Atthihed fonggidsinedifying mebiety
(i1) at | eastconjngatio®gief yi ng noi ety conjugation site;
and (b) at |east one nodifying noiety attached to said
di fyin i ef. 0ol udation site. . wherein said
gt riur etg' F%Q%E%%gﬁﬁ et?ce g}*’ﬁ‘é‘“‘a°°’t‘JFFé¢°a’§féﬁ'f iaf:!ff"’ﬁt&w" of the
si gni fi cEPMP sHepletng agiisitopf ¢ PdRespoidingl ertchmigeatad triawiintenic
rel ati vecdnpogndcor respondi ng unconjugated natriuretic
compound. 157. A natriuretic conmpound conjugate

108 b 20017 bkl BmtiReiste (1) o

natriuretic nol ecule NPR-A binding site;, and (ii) at

| east on® nodi RyiuTeHC sppPaing compriingjat i on site; and (b)
at | east one nodifying noiety attached to said

Wodi fyi ng noi@®ty aearmjreigaidetile RPR-A;bifingkies #ian sai d
natriuretic conpound conjugate retains at |east 50% of

the cQGW stigul atj L\ correspondj ng
unconj ugat ed (E}ajlt r%ﬂ?%tt(ﬁgﬁlb&é%/%gg{ﬁg.%%%ggmn Wit i uretic
con‘poundbgonj ugate cConpr.i si ng: (a}l a natriuretic
conmpound®EomdF {85t Py mppifyine) mojety aHgched torspid masifiag meiety
NPR- A bi ndi ngogugdagonsaed (ii) at | east one nodifying
noi ety conjugation site; and (b) at |east one

modi fyi Nghefl &fiy nﬁlti&r@[ﬁh&glp&lgd %gﬂjl%algqg irr];o}[ei H}%roggiilice tﬂ}gm a

15 corresponding unconjugated natriuretic compound.
159. A natriuretic compound conjugate comprising:
(a) a natriuretic compound comprising:
(i) a natriuretic molecule NPR-A binding site; and
(i) at least one modifying moiety conjugation site; and

20 (b) at least one modifying moiety attached to said modifying moiety
conjugation site;

wherein said natriuretic compound conjugate is more amphiphilic than a

corresponding unconjugated natriuretic compound.
160. A natriuretic compound conjugate comprising:

25 (a) a natriuretic compound comprising:
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conjugation site; wherein said natriuretic conmpound
conjugate is nore hydrophilic than a 15 correspondi ng
wan@ens1sgat ed natriureti c conpound. 159. A natPCT/US100%037996
conmpound conjugate conprising: (a) a natriuretic
conmpound conprising: (i) a natriuretic nolecul e NPR-A
binding site; and (ii) at |east one nodifying noiety
conj ugation syt e; aaaeuf fdiculaNPR-Bassddingsiee; saadi f yi ng
noi ety attached to said nodi fyi ng noi ety conjugation
site; wherei ai r ugate is
nmor e anphi phrkl11 % gﬁtge%& %gﬂyﬂ‘ﬁ“é%aﬁﬁat ed
natriuretic co ound 160. A natrl uretic, conpound
conj ugat &) corfbr'ash 9§ modigng mpiety affaghed o said ‘EE‘B%W
conpri sing: cdoofRgdeh 2004/ 047871 PCT/ US2003/ 037996 (i)
a natriuretic nolecule NPR-A binding site; and (ii) at
least on | h I n ite. )
o™ cagt ah ind R SimbofrHIgk] APl ropfie! s
modi f yi ngPrFBcRdige uacawpafﬁstqa@we%q emposndyberginnatt lgast one
nat ri ur emb@ifyer@imtdbeSRN¢odGR bt aikyliie®y. | | pophi lic than
a corresponding unconjugated natriuretic conpound,

wherg| n at fying noiety does not
consllgst %fcmjn g‘f'&*‘?ﬁg%‘ﬁgﬁ‘% 161. A conpound having a
formula: OH C, -X-PAGh PAGE X-Cm (Formula 1V) 10
wherein each Cis indepepdently selected and is an

al kyl noiety having mcarbons and mis from1 to 20;
and each PAGXsPAGdepe @d and is a

pol yal kyl ene gl ycol I ety ~having n slibumlatl¥) and n is
from2 to 25; 15 each X is independently selected and
is a | i nihdgnnoi ety.

each C is independently selected and is an alkyl moiety having m carbons and

m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol moiety

having n subunits and n is from 2 to 25;
15 each X is independently selected and is a linking moiety.

162. A compound having a formula:

Cm—X-PAG, \/K/ PAG,-X-C,, ©
(Formula V)

wherein

each C is independently selected and is an alkyl moiety having m carbons and

20 m is from 1 to 20; and
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162. A conpound having a formula: O ON O"'k O

1--," C,,-X-PAGY PAG'X-Cm O (Formula V) wherein each
w@2008/0418dependent |y sel ected and is an al kyl nRCBU$2003/037996
having m carbons and 20 mis from1l to 20; and 110 WD
2004/ 047871 PCT/ US2003/ 037996 each PAG i s

i ndependent|ly selected and is a polyal kyl ene glycol

moi ety NaM] B Ns fid ﬁHeﬁt fééie addsis fa%%@yl&ﬁ% r%éol 1%6}&9 X

i s independently s I'ng e

163. A c?tﬁwti%ﬂ@urhtawdwgsfépm%@%l a O 0 HO PAGE x 50

(Formula VI) PAG is a polyal kyl ene glycol noiety

havi ng reashidismideendenty selettal ahd Balidkidgondddy. Xis 0 or N,

and each o is independently selected and is from1l to
15. 163164a cdnpb@M@HA: Bl @ formula: OO OO0 NCO

PAG'X No 10 0 (Formula VIl) PAGis a polyalkyl ene

gl ycol noiety having nosubunlts and nis from2 to 25;
Xis 0 or N and

HO-PAG,-X
5 0 (Formula VI)
PAG is a polyalkylene glycol moiety having n subunits and n is from 2 to 25;
XisOorN; and
each o is independently selected and is from 1 to 15.
164. A compound having a formula:
o]
)k o
PAG,-X
0
10 o (Formula VII)
PAG is a polyalkylene glycol moiety having n subunits and n is from 2 to 25;
X is O or N; and

each o is independently selected and is from 1 to 15.

165. A compound having a formula:
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each o is independently selected and is from1 to 15.
165. A conpound having a fornmula: 111 WO 2004/ 047871
wWEROAWERO03/ 037996 O N o OH O Om X- PAGE, PAZE/KSI003/037996
(Formula VII1) each Cis independently selected and is
an al kyl noiety having mcarbons and mis from1l to
20; and each PAG is independently selected and is a
pol yal kyl ene glycol moiety 5 having n subunits and n
is from2 to 25; each Xi{is independengE y sel ected and
is alinking moiety. oJs fr t . 166. A
conpound havi ng a for, a: RI O- ONOoO OO (Cm
X- PAGE, PAGE X-Cm (Fgrmula IX) ach Cis
mdependentlx sel ectgd and is an aI Ryl noiety having m
car bons i ASFX @nd each PAG i s
i ndependent ly sel &cted and is a pol yal k{Hoersa ¥ily col
noi ety having n subunits and nis from2 to 25; each
X i s i ndeped damkepepdentyt ssiettathndiizcn alky! aoletyrtavingm p@baat yrid
15 0 is §500d1490:ka 167. A nmethod of nmaking a
conpound of the for mul a: 112 WO 2004/ 047871

PCT/ US2003/
Sh gg 1s 1ndependent1y selected and is a polyalkylene glycol moiety

5 having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety.
o is from 1 to 15.

166. A compound having a formula:

)X\ O/
0
0]
Cm—X-PAG, PAG,~X-Cp,
(Formula IX)

10 each C is independently selected and is an alkyl moiety having m carbons and

m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol moiety

having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety;
15 ois from 1to 15.

167. A method of making a compound of the formula:
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OH C,,,-X-PAGW PACE X-Cm (Fornmula V) wherein each C

is independently selected and is an al kyl noiety
whawistgrsm carbons and mis from1l to 20; and BCEHHS1N03/037996

PAG i s independently selected and is a polyal kyl ene

glycol noiety having n subunits and nis from2 to

25; each X is independently selected and is a |inking

noi ety; the nethod comwmH sing: (a) reacting a

conpound of forrmula: 10 |Cm X-PAGh OH wth a conmpound

of formul ag G-pKd - 11** I vvhergAéQ is a halide, and

wherein the reactl o ed o'Ut I resence
of a base and a sol vent to yield: O g&@ﬁ?ﬁb&g’ -0 15 ;

and (b) reacting the product of (a) with a conpound of
formula: Cm™EBRGE OH in the presense of a Lewis acid
and a solvent to yield: OH OCmX-PAG, PACE X-C,m 113
WO 2004/ 047 8 rachPCi/ ind8ppaddfly) S1@@6 andl 88n aIRIvllemiav thexdngoh

claim 167 wherdhh idiRisheme b fo; NaH and the solvent is
tetrahydrofuran. 169. The rret hod of claim 167 wherein

ngrplc_)E\r/]\Ads ofa Clt % éll %CFB Ilﬁll'n epenéfntly se ected arrﬁtlshg %ol%lky%le( Ig[;lgol

moiety having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety;
the method comprising:
(@ reacting a compound of formula:
10 Cn~X-PAG,—OH

with a compound of formula:

0
X2 /\</
where X? is a halide, and wherein the reaction is carried out in the
presence of a base and a solvent to yield:
0

Cm-X-PAGn-O\/<l
15 ; and

(b) reacting the product of (a) with a compound of formula:
Cr~X-PAG,—OH
in the presense of a Lewis acid and a solvent to yield:

OH

Cm=X-PAG, \)\/ PAG,X-Cp,

113



ON OOOQCmX-PAG' PAGE X-Cm O 5 (Fornula V) wherein

each Cis independently selected and is an al kyl
worpioeny7shevi ng m carbons and mis from 1l to 20CT/ESH03/037996

each PAG is independently selected and is a

pol yal kyl ene glycol 10 npiety having n subunits and n

is from2 to 25, each X is independently selected and

IS 36d.1 n’kﬂe”ﬂetﬁ&' &{é{almt ¢ \m%;el?lofﬂe GIRE NaHNGd MBS is
the product of claimO wth paranitrochloroformate or

di succi nP@YIeURBonate. 171. A nmethod of naking a
conpound of the formula: OO0 HOPAG; X 15 0
wherl€d. n Fr@eihod of orirh V&l Wiptenie Lgivisaad isBBiGRty havi ng n
subunits and nis from2 to 25; XisOorN, and 114 WO
20047¢)47 8 fabthb{ IrndEROH Y3 Ibthe RAGIM: O 1S | ndependent |y

selected and is from1 to 15; the nmethod conpri sing:
reacting a conpound of formulay, OO CI 5 wherein o
is as defined above, with a co und of fornmula:

HO PAGE X where X is -NH a@ - OH;

N

0O O/

Cm—X- PAG,,\)\/ PAG,~X-Cy, ©
5 (Formula V)

wherein

each C is independently selected and is an alkyl moiety having m

carbons and m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol

10 moiety having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety;

the method comprising reacting the product of claim 0 with

paranitrochloroformate or disuccimidyl carbonate.
171, A method of making a compound of the formula:

0

HO—PAG-X
15 (¢}
wherein
PAG is a polyalkylene glycol moiety having n subunits and n is from 2 to 25;

XisOorN;and
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in solvent, to yield a conpound of fornmula: O O
HO- PAG'X 0 10 172. A nethod of making a conpound of

wao b@4pgismul a: OO O 0 NCO PAGE X 0 0 (For nedEHUS2D3/937996
wherein PAG is a pol yal kyl ene glycol noiety having n
subunits and nis from 15 2 to 25; 115 WD 2004/ 047871
PCT/ US2003/ 037996 Xis O or N, and each o is

I ndependet d ¥ indedeihtBteladidd ahdis Bb@Molist 0 15, the net hod
conprising activating a product of claim 170 using an
activati | ected fromthe group consisting

of di suc@fgﬁft?n&gzgl?‘p%glgbonat e, 5

par ani trochl or of or mat e, phosgene and

N- hydr oxysuc &FaRingiagempopnsof fgsmplat hod of making a
conpound of the formula: O )~~ AOHONO Cm

X- PAG, PAGY X-Cm (For a Vlll), wherein each Cis

i ndependently selected afgd is al kyl noi ety having m

Cl

0
5 wherein o is as defined above, with a compound of formula:
HO—PAG,-X
where X is ~-NH or —-OH;
in solvent, to yield a compound of formula:

0

HO—PAG,-X
0
10 172, A method of making a compound of the formuia:
O 0]

l |

—° PAG,-X

o (Formula
VD)

wherein

PAG is a polyalkylene glycol moiety having n subunits and n is from
15 2 t0 25;
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10 carbons and mis from1l to 20; and each PAGis
i ndependently selected and is a pol yal kyl ene gl yco
worpioeny7shevi ng n subunits and nis from2 to 2BCT/E82903/037996
is independently selected and is a |inking noiety. o
is froml to 15; 15 the nmethod conprising: reacting
the product of claimO with a conpound of fornula: OH
HEN Al o-f O )kch$g$Pﬂpsence of a base in a solvent.
174. The method of ¢élaim 173 wherein the base is K2CG3
and the solvent is an,6 20 agueous and/ or_organic
sol vent. 116 WD 264 % Hsrrdpliielsdotmd /dimoog 15175, A
nmet hod of maki ng a conpound of the formula: O ON O~
N O O Che XeltaCrompAGE ¢ Gling Fwodut] of clhiX) 170 whisg &i actiaseh
C is i ndgpandenied Vi RC LG sting AN diRlck¥ibnidIP Gbdhate,
having m_ 5 carbons and mis from1l to 20; and each
PAG i s i PRRIHORNpiorates phoggepegd Nrwdroxysugciniidea| ky| ene
glycol noiety having n subunits and nis from2 to
25; 1&achAXuethed ofimhkine n dempolnd of ik et and is a | i nking
moiety; o is froml to 15; 10 the nethod conprising
reacting a conmpound producgd according to the

)X\ OH
o)
o N/(A)\w§i/
0
Cn—X-PAG, PAG,~X-Cp,
(Formula VIII)

wherein

each C is independently selected and is an alkyl moiety having m

10 carbons and m is from 1 to 20; and

each PAG is independently selected and is a polyalkylene glycol

moiety having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety.
o is from 1 to 15;
15 the method comprising:
reacting the product of claim 0 with a compound of formula:

OH
HoN

)

in the presence of a base in a solvent.

174.  The method of claim 173 wherein the base is K,CO; and the solvent is an

20 aqueous and/or organic solvent,
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method of claim1l with N hydroxysuccinimde. 176. A
natriuretic peptide anal og conprising a structure:
WGRM4AMEX2 SCCFGRRLDRI GSLSGLGCNVLRX3Y  wher ei n DCT/1US2003/037996
Lys, Arg or His, X2 is Lys, Arg, H's, and X3 is Arg or
H's. 15 177. The natriuretic peptide anal og of claim
176 conprising a nodifying noiety conjugated at the S
resijgie. A%%ﬁmd&%ﬁ@%%h&h@&hﬁoPﬁth&ﬁ .anal og conpri sing
a structure: CFGRZ2MDRI SSSSX' X2X3C
wherein Z' is Arg or an amno acid other than Lys, and
wherein Z2 is Arg or 20 an am no a ot her than Lys,
wherein X is @y, Mt, Leu, Phe,
conservative substitution thereof,
Trp, Tyr, Phe or a 17 WO 2004/04787
PCT/ US2003/ 037996 caserv upstit
and wherein X3 is d nd a rvative
substitution thereof. 178. pepti de

anal og of Clig;L;lSUIZire Z' is Lys and Z2 is other
t han v 180 natr etlic ptlde anal og
conpf*5|n6é3 bkﬁ‘ GKNDRX'  KX2

G- NSFKY wherein X1 is T, a, R H P, T, E TR xo
is K Nnethyl, Arg, S, D P, wherein X3 is Arg, K Y,
F, S, P,Ye¥$ Har, Har, p-anidinophenyl Ala, I, any

10 other amino acid that has a positive charge other
than Gy, or chelyC islBdepenbrly neltatddiinets @ igpiods Mabing m
glaim 176 or JR0wLHTLAGKoROet beiggh as comprising a
natriuretic peptlée conj ugat e, conpr|3|ng a nodi fying

noi ety conjugated to one or nore th s residues
therein. 15 T8 PAG is independently selected and is a p yalkylene glycol

f on t her eof,

moiety having n subunits and n is from 2 to 25;
each X is independently selected and is a linking moiety;
oisfrom1to 15;

10 the method comprising reacting a compound produced according to the

method of claim 1 with N-hydroxysuccinimide.

176. A natriuretic peptide analog comprising a structure:
SPX'MMHX’SGCFGRRLDRIGSLSGLGCNVLRX’Y
wherein X'is Lys, Arg or His, X* is Lys, Arg, His, and X is Arg or His.

15 177.  The natriuretic peptide analog of claim 176 comprising a modifying moiety

conjugated at the S residue.
178. A natriuretic peptide analog comprising a structure:

SPZ'MVQGSG-CFGRZ*MDRISSSSX'X2X3C
wherein Z' is Arg or an amino acid other than Lys, and wherein Z* is Arg or

20 an amino acid other than Lys, wherein X' is Gly, Met, Leu, Phe, Ile or a
conservative substitution thereof, wherein X? is Leu, Trp, Tyr, Phe or a
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10

15

179.

180.

181.

conservative substitution thereof, and wherein X* is Gly and Arg, or a
conservative substitution thereof.

The natriuretic peptide analog of claim 178 where Z' is Lys and Z? is other
than Lys.

A natriuretic peptide analog comprising a structure:
K CFKGKNDRX' KX?QSGLX® C-NSFKY
wherein X'is T, a, R, H, P, T, E;

wherein X? is K, N-methyl, Arg, S, D,P;

wherein X* is Arg, K, Y, F, S, P, Orn, Har, Har, p-amidinophenyl Ala, I, any
other amino acid that has a positive charge other than Gly, or Try.

The natriuretic peptide of claim 178 or 180 further defined as comprising a
natriuretic peptide conjugate, comprising a modifying moiety conjugated to

one or more of the Lys residues therein.
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