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EKWURI BENATRI URETI C COMPOUNDS, CONJUGATES, AND USES
THEREOF 1. Rel ated Applications [01] This application
is based on and clains priority to, United States
provi si onal patent application serial no. 60/574, 436,
filed May 26, 2004, pending, entitled "NATRI URETI C
COMPOUM S 5 CONJUGATES, AND USES THEREOF". The entire
di scl osure of each of these applications is
i ncorporated here by reference in its entirety, and
the benefit of the filing date of each such patent
application is hereby clainmed for all purposes that
are legally served by such claim2. Statenent of
Gover nment- Support [02] The subject invention was made
wi th governnent support under a research project
supported by NIH Gant # 1 R43 HL0O74529-01 . The
United States governnment has certain rights in this
NATRYERETIC BOMPOUNDS h€ON9UGAOI‘EBO ANDOSES K
invention relates to the field of natriuretic compoun
conjugates and variant natriuretic conpounds, and uses
of these in the treatnent of congestive heart disease
and conditions related to this condition. For exanple,
the conpositions of the present invention provide a
phar macol ogi cal |y active natriuretic agent and prodrug
that nmay be used in a formnmulation suitable for oral,
nasal , intravenous, or subdtaneous adm nistration.
The invention al so provides nethods of preparing the
natriuretic conpound conjugates, conpounds, and
formul ati ons cont ai niéheieM JAMEE! | as net hods of
usi ng these conjugates and conpounds. By way of

exampl e, the naphiihehifm RATIIARKISHAGa! €S conprise
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including an NPR-A binding notif, at |east one
nmodi fying noi ety conjugation site, and also include at
wo e@stii@se nodi fying noiety attached to the noRPCT/YE2995/019249

noi ety conjugation site. In some embodi nents, the
conmpound conj ugat es have retai ned pharnacol ogi ca

NABRIURETTC COMPOUNDS2UONFIGA PESY 'AE’ND YSESAFAEREOF
enhanced characteristics, such as i mprdve _
bi oavai l ability, enhanced resi stance to proteolytlc

1. RaGtédAplicafiéhgd/ or prol onged activity in the bl ood
stream In other enbodi nents, the conpound conjugates

[01] ares §povtideek BiedhR JSAR |pﬁoﬂfyotgr19&§ad %&C}%O‘HBX?J] ?thnt application
d pharmacol ogi cal activity in pro
sl gPUS Ay o IEh VBT 1oy o240 ritied enisigt H&TRBRE U OMPOUNDS,

CONJUGAYISO | Areid SUSES tTIEEHIEREH UGrnk nen\t'ﬁ*é/ (alsclﬁghr@ci}fl é’a@h of these applications is
compound i s rel eased pr esent

triureti
mcorporafeﬁ F’?S rfeﬁcegﬁn‘é? o5 Epigelyd and thehbenp 1TeP% thef ﬁh@cmloﬁ &meh such patent
licat drébg S 1aanel fof Al {8 aMALdalI R Ser RIS dfh
aM)wauﬁsgiégﬁng t hese r%ﬁﬁﬁﬁﬁ naﬁt ﬁ%p? estghd proteins. In
artlcu anal ogs of natriuretic peptides and _
2. S 8?@?% prerg S§8BBOX{er ei n. The anal og natriuretic
npounds of the invention may be described in sone
021 dhsBeiererwentica AVTAg WAl LQNTTABCT CRRPOS atidw TCiescatvA Prdiens supported by
NIH Gran@#1 RE88t 0013809V 0$id tMlcg @x @églg dfnd@Lalih yl?ht% 9 thif Gavention.
native sequence of the corresponding natriu
tide. In sone enbodi nents, the anal og natrluretlc
E%iﬂﬁﬂWdQVéﬂuQme i nvention may be described as having
a pharmacol ogi cal activity of native fornms of
(03] Bhaimesppe imvertion uiclstes o ppfielib of (1BNR)sticespgoinal leynjigarmanand variant
natnuren%pewpz)n(i ugésqg'tﬂeéé anhe &‘9&%&? opgo% anO?fxe&rt (%s'e&%\?;g%nd conditions related
peptide (cBNP), atrial natriuretic )
to this CO‘@§1@§C Fal PxpmplgnthnconnpsitippargB)he poeserd urofastpnnsorcm\dera pheedacalogically active
natnuretwgig‘r%%lt: %ﬁl Igrﬁaﬁ}lgg I@]}ba?rgna?b%m%% %%ﬁﬁ&ﬁh CIE]%TB%J?]% O%ENn?%l intravenous, or
subcutanepy adpnigiptipp 5 ThTivelition akse Lpquswded nsdwde sf memmg Ithﬁt mtrfun@ic compound
[
conjugated, %@glgcﬁlgcéf @%’(ff@)éf?lﬁlﬁt?&%?&&tdl@é ﬁllﬁm% v&dﬁ ;Lé ?%{ehgﬁs of{ nmg (f&tese conjugates and
COmPO‘m‘ﬁe a%iy Vay lof esanindrie mémtnh@c opthyound @onjhgetesi <s>mpnser easirfugptic peptide

including hl’ﬂNpl)igﬁy Bn8RE %10(1}\/%§§55@ 0%@%@ & %é’cm? Q%Elgﬁ s@e dO?so include at least

3.

. According to SOCI
one modifying moisiyepttashedniosipe tr%ﬂdlflzimg mptge@nﬂldlonmendntmmeoémbodlments the

compouncfj&ﬁﬁtgﬁteg HEvel Raldalr pﬂ%%cﬁ@gﬁ%l lé{‘" tﬁngat v‘&glncejltsr}c re ic é)]égtz e, and have

Current rican
enhanced gj@ggichpticgriveots lmplt%hed@l@va@fbdlm mlw:@aeal@@m m@mtecagwcumy, and/or

prolongedfb@%fy ANIBIobY sttAREh GAR: HRRALmARS 9l (%I’Illé:% %c? Qc%}l)gaftes AeSorovided as

fe-threatening condition I's accdnmpan
hydrolysalyle Hrgﬁ@igwwhlq}ppw avg jgdfcgd pharmacoﬂcglqah@tlsutyugltb pradrggﬂnm relative to the

native natiREHE BRIIEXRE pén ﬂﬁﬁé@ﬁg ogglgzﬁ'odrug in vivo, an active natriuretic compound is

released.

[04] The present invention is also related to the field of recombinant peptides and proteins, as well as
methods for preparing these recombinant peptides and proteins. In particular, analogs of natriuretic peptides
and proteins are disclosed herein. The analog natriuretic compounds of the invention may be described in
some embodiments as having an amino acid sequence that has at least one substituted amino acid relative to
the native sequence of the corresponding natriuretic peptide. In some embodiments, the analog natriuretic

compounds of the invention may be described as having a pharmacological activity of native forms of brain-



Direct and indirect costs for treating CHF have been
estimated as high as $56 billion (Hussar 2002).
wolompili@bs expenses for the treatnent of HF ar eP@DUS2005/019249
t han doubl e those for all forms of cancer conbined
(O Connell and Bristow 1994). [06] CHF is a conmon
type natringtic peptifiesd BAP), espesialig hmmﬁﬁ]BNE chBYP) hing bilatin dah 6 bragdsdtSuretic peptide

(cBNP), th?aﬁ ngtrn‘tah%gge Qp%dde 2A§]Pg emg@y april%lo %ﬁﬁl L%sﬁ@r a eéldgpg%]gsena?nurenc peptide

(DNP), Orrﬁ}mpahatttngretncame@tlds((ﬁﬁ’()maﬂﬁ@%lj Wi Qan(hdeE) t
Associ ation 2001). The probability for readm ssion for

4. Btdp?grz)ggﬁ]o?&l A}V'ﬁﬁﬁg' s very high, and several studies

SSI 0 recently been performed (Chin and
01 SRR APl MR P BEER! ol B ord R e BT 8t o
gender orwilpfvitn  OMi¢hepe discanés, dirgguios heartafhiurt YPHERL t{eTale bidhdshi increasing in
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e errer gency
the numbﬁoﬁ @mmﬂal Qialhaxgnss ar(lehel mwabez ,of Beatl&mueeb CHF. boll9 88¢ roughly 2.5-fold from

t ati,ons an adequat e
1979 to I%B tgllre?lﬁg cur r ent ﬂﬁ T ATSEPR ‘éecee = i?g?(ﬁ‘éi tgﬁgﬁy GF“? ahout 550,000
new caseﬁ r@nerHﬁmal[bOK]Aménczmc Hehrt r Ad3ctgarior €203 ). UdYhib Ndk-GatRehing condition is

accompanzeﬂ%ty gd? bafea ! CE © Vﬁarc]:tt Ibtolglt%ﬁn £euia{ﬁ %/tlah%le(sl %gfq%%i yser 2002).

Direct and im&hrqctaéolstSyfonreitlnE@HE rhapabdes rdstmated bs Gigh e(s&%V\lﬁHIon (Hussar 2002).

9) ..l n an Re S
Hosptel QB8 of e B0 8 B e Pl B BBE Bheriab il 8t of gpmoer combined
(O'Connelt anicBristted! 9MAt  bot h out pat i ent and hone-based care are
needed in order to reduce the nortality rate and | ower

[06] #glﬁ tlg %I%&QIH) F&§(£2§B%%§PC ! agct:ao(r:f‘rg)alyl\fe& EM ér? érﬁf cgstw?o(rﬁreétment and has a

high mortgitp eatk. dpnk iaqati¢ént hag teat dragrrosd:ﬂamﬂs@HF,cme aie-yeat pattal@niate is about 20%

e d.in this grow ng market. ,
(Mencar{)%%ﬁs%% gatﬂ)sx%%i fhre?/%n?be Efii]gy forﬁ adlagmtn% ;%PT %mgnc ngqaorhls very high,
and severfl gatridiep (Iffreqﬁapstsmaie@vt hedentyr Beeh pedbrved (Chin and Goldman 1997; Kruntholz,
aygdio ren docr | n honeost a
Parent et & £®g1 ié%%%lérzg hen gtl S?é)O@Sd%e ﬁ 15'281?]6 SRan EECCRY ¢ OP %%8 gl)lt{'un one year of
diagnosis atentygmala(Tdecd]dddllaﬂmul tehel. CﬂOQDOVSﬁ@ fﬂéquatttrneairrence results in multiple

emergenc;{] acta ! %s Elﬁldp%%tahgi? ﬁ(’)% 1zat1ons I’](%g-&l%)l Vﬁaarflg et i 1997).  Multiple

from porcine ra n,
hOSpitalizeéicna mdt padetuate teppertss |MMe Lahmnt simdth faved by eha®e@vho suffer from
CHF endot helial cells. BNPi s an endogenous peptide
' produced by the heart. It is first produced as
prepro-BNP and is subsequently shortened twice to the
[07] Acedeperapdnmpipedast@dy- mdicated thet UOrpnelpnsecblmtmwmhomm potentially decrease the

rate of reat‘ﬂhﬁ%&f #}g)?ong%&%va{ 91?(1 éz@m}e tllle q(%gl dtgtog fjfe fo h&ir %Hﬁ te\gan Marley

e natriur recep
et al. 1999 dihpm independent study that Iooked at socioeconomic factors Tsuchlhashl et. al. concluded

that both outpatient and home-based care are needed in order to reduce the mortality rate and lower the
overall costs associated with CHF (Tsuchihashi, Tsutsui et al. 2001). Clearly, new therapies with broad

application that can be used on an outpatient basis are desperately needed in this growing market.

[08] Brain type natriuretic peptide (BNP) is one of a family of peptides that are involved in
cardiovascular, renal, and endocrine homeostasis. It was discovered in 1988 (Sudoh, Kangawa et al. 1988),
almost a decade after the discovery of atrial natriuretic peptide (ANP). Although it was first isolated from

porcine brain, it is known for its activity at receptors in vascular smooth muscle and endothelial cells. BNP



bound protein on the cell surface. The binding event
triggers the synthesis of cGW in the cytosol by
w@oasgl@te cyclase. It is through this secondaP@I/us2005/019249

nmessenger that BNP acconplishes the cardi o-vascul ar,

renal, and endocrine effects with which it is
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ver grent, means, BNP cu ind to

shortened R g iy P e B s SOt The SRuTigbaldl 8, 101,

circulation, but there are other nmeans by which BNP is
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and endocH,gej: Sﬁecﬁe\gﬁgwﬂlf:h R i assoc1a¥eedd I?@al%{%té % %Ic!?%lﬁfgﬁttiy several different

cl'earance’i’s egrada ion eutra
means. BNRaojepies tasking NEFR- AMmdcshmubtea:GMRrbnoémob egnemeved \frpm circulation,
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e sur I's In
guanosine\/ﬁﬁﬁ@hﬁsphktb do@y®). dirddictiogof cPMES ira triggereé rithent BASR igipracts with the

natnuretlcd)_prtlld%ggce }'Xa(illj\fP& A &/B%ﬁ%g 3 %ﬁ‘tﬂ% e%%{uﬁiarce%%)tcﬁel}ﬁ@z&eé ¥ @Hce surface of

PhEPEAdE eneflcl a
endothelidBENsan blobdl \m!seé&;i kidneys eané ﬂ@g@kﬂasmaaqogcmgattm@f ﬁb@smmmmt%lly increases

with 1ncre&fetdase\r/e%l at SYI?IF d%fe p?tﬁ LY Ynciseta&t ﬁlelb@ne?\éfa{ Effe(g‘{_s":of B are blunted in severe

er hat € assays’ current to
CHF, ralsﬁEMOGSIl}ﬂll'aS)lﬁ'a raiame deficicaty Sate of OVBNI@PHO Ad@tnatwely, as the assays currently

employed n;g Ceagulr% gﬂamYa c?qlrllafcef:n?rat?(glt %faéﬁP Hg Bmas?gmﬂéaﬁ% Qiﬁ?erglwgte %@ﬂve&lﬂ Bre-pro BNP

Ut e ornone e adequat e
and the n;arlmce ﬁﬁmeﬁhstpmohwmmn@may @off r atequatelyerotesCRIFo itThatued fﬁmé in overt CHF.

Therefore 2 tﬁle amoun?rrplli’ll(lllg 13 art CQI? roEi g 1$&%fcgmg 18! qﬁkﬁﬁis hSt adequately
o0 : s

Ofe or  prepro- quatel’y
convertedi mtootsl etcﬁvaafbtmvteua‘ Edming fmbenp@cdal crtigsi Bscdvene lltSc¢aallY production at the

onset of heallt dlosgasse, B%ﬁphas gco?ﬁc 1m¥)§rta%?£4 ¥ deén%Q%%ArQA? t@hetec}ﬂ %atlents who are at high
risk of developing CHF (Yamamoto, Burnett et al. 1996; McDonagh, Robb et al. 1998; Richards, Nicholls et
al. 1998; Nagaya, Nishikimi et al. 2000; Kawai, Hata et al. 2001; Maisel, Krishnaswamy et al. 2002;
McNairy, Gardetto et al. 2002).

[11] BNP functions to relieve cardiac decompensation in several ways. As the name implies, BNP
leads to the excretion of sodium and an increase in urine output, which lessen congestion. It also functions
as a vasodilator, the effects of which are enhanced by several other actions. Most notable of these functions

are the roles BNP plays in the interference of the renin-angiotensin-aldosterone system (RAAS). It leads to



onset of heart disease, BNP has becone inportant as a
di agnostic marker to detect patients who are at high
w0 p@k/10f658level opi ng CHF (Yananpt o, Burnett et BLCT/LSD63/019249
McDonagh, Robb et al. 1998; Richards, N cholls et al.
1998; Nagaya, Nishikim et al. 2000; Kawai, Hata et
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| ower diastolic blood pressure. [12] Practi cal
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res U
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heart failure before cardiac damage occurs, there is great need for a drug with expanded utility that can be

used in an outpatient or home-based setting.

5. Summary of the Invention

[16] The present invention broadly comprises variant and modified forms of several naturally occurring
natriuretic peptides, proteins, analogs, and chemical conjugates of these natiruertic peptides that possess one

or more advantages over their naturally occurring counterparts. By way of example, some of these



activity, there is enhanced production of cGW. [14]
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1mproved ractetnthcs%f {h% %Xt%(u%ﬁc 9&41 ouﬂ@ggﬁf REs Bahd h&dnfion Lak?r]g a modifying moiety,
(t 7
I'c conpound conj ugates according to sone
relative te@ mmothﬁ@htuscqmﬂugahé) patawelit comnpand. i ippiudeoymreved aiility of the natriuretic
compouncliq f% t Isesl‘{%r%{l%hcthg GFBQ%Q%} % é’?‘tthe' Hpr{;)({dl g@;ﬁn Qmﬁi%t/éd Wd%ﬂhﬁlcﬁy, h%’dl‘OphOblClty,
or amphlrdmientmﬂthbymmugrm IC@DEOWQHWQHW @fﬁu@llltt’ of thgrg r@(ethé:g@pound m aqueous
env1ronm91{1!s oxn(g :{nlﬁc)o/ érg)ﬂgln{sm i8] gﬁ()v&?ﬁ %b?l&g %g %}fe (ha%hﬁc Mb(ﬁdﬁﬁ ng cH)@d &l1Ymembranes;
I ng noi et

lmprovedaioﬂasc hétlhe tnetrigeetid cnmpwndrtethiater%eothp @lmé-b&ég b%r%@r émplioh“éi ability of the
natriuretic 9%411#@ %?(h ta‘(.r],%]eg n@e Ellnulreﬁe%lco? &AMHAHE dorc&gdnu 384 8m ?@Vedhﬁiéﬁnacokmetlc

IC C racterlstlcs rel atlve
profile ofiibe hamuretit qomwgtch dn eangfouricentiedimed dy deeradatipn| of ghe Biologically active

agent conég(o%erttydf e @ Lﬁ’gt &?np%ﬁﬁ’cf“ {s lpgdth:i‘ i€ 1dBeradYioNRY ulthodified (unconJugated)

['é an Imtation, and as descri bed nore
biologicaly hdtiye Relrigiti cctﬂm@un@mht feyiiFhof #hoie? Jorriesy thaaleboviiebyusy. nfthe natriuretic

compoung component of the natriuretic compound can, for example, be more stable as a component of the

natriuretic compound conjugates than the unconjugated natriuretic compound in the presence of plasma,

proteases, liver homogenate, acidic conditions and/or basic conditions.

[19] Natriuretic peptide conjugates of the invention may induce the anti-hypertensive, cardiovascular,
renal, and/or endocrine effects that are associated with the native peptide. In some embodiments, the
modification of the natriuretic peptide will protect the peptide, such as hBNP, from proteolysis and facilitate
delivery into the systemic circulation through the gut wall, resulting in natriuresis, diuresis, and/or

vasodilation. Natriuretic peptide conjugates of the invention can therefore be effectively delivered as an oral



an oligonmer of any variety of sizes, shapes,
substitutions, and configurations. [18] In sone cases,
W0 b@snatesd ur eti ¢ conmpound conj ugate i s charact PCT/E805019249

| east in part by its increased resistance to enzymatic

degradati on, such as proteolysis, relative to a
formulatiofs oimtgslprm coginins mnjaug@uemﬁfsmnrfmodays e vgpifal/ getting). This advantage is
expected tcgsetg#e%mlﬁg osténgf)m%{:de \Fvl-lt_i;: Vi r e gs B}Q%uangr?gts%ﬁ” a@iﬁf’{nslggtmn which
has not hdr&iefosBethi wadibly, sidginickpatudt topapmrelntﬂlagleer@feutm wleogfi mafuretic peptide,
especially s%{\flphté) %%?‘]% eaﬁg’é %%ec(ggsn ¢ %Snjﬂuugat ed %ﬁg’%ﬁ %SI ‘Ié%ﬁ’ 25 BUBTHHE A prefemed
embod1meﬁmfpbmpndsenﬂiheennem &i anea-io@EVRoghicmebtadei qogjugate thai hap incgeased resistance
to degradaﬁ' Cal l%alng gtsgﬁ ?tfgig oor(é/ ncl)g/ 2 0/ 6(r)t0/ ronO gﬂ?egt(:ﬁtial V;?Eﬂ%hum

of an unconj ugated form of the natrl uretl c peptide as
[20] MWEI&nbnlaisovprbvldes Crdrelr metkgdspfoeghmprepammg\ﬁéd e natriuretic compound
conjugates Fﬁ:te??g&m? rl] St Itnicl:og?‘]t%f aciallk1 ﬁor %%ﬁrﬁ)éj rt%% t}?e f&qr‘rlgpglt&ﬁy%gr a?lg %Ladtﬁlgl\%g%(} or other
polymerictsuduremndi f| ed (unconjugated) natriuretic conpound,

include inproved ability of the natriuretic conpound
6 D%t? lgass through the @ tract and enter the bl ood

) PRA | npr oved hydr ophilicity, hydrophobicity, or
i Cit t o .

o ORI e L0 b VLSS TN B e min
commonl}emndblrsm)ndnbmbse mﬁordmgamhd:l is thevazntosyhi¢hrthe twerdioabelongsy Tk terminology
used in thf H%Flgﬁt}é%l eetlrln%nt%) 12 gnté{) %Qx'g?sleco?kigs&g@% Bﬁ‘ﬁ&ﬁar embodiments only
and is nottmtanded $ebd llnm‘ubg obﬁie bwantmnb diqad@r are jupdriovibel thwliuﬁltcy opthe reader and
are also n(g ?%Fnda % % #erh%tu 11(1)% Sﬁﬁ@’%&%g% gAhﬁp@gc%% ,B%\Eae%@é Iﬁﬁlgsfo#)egénts and other
referencesph@itibheel hafelrt ire 1rmanppnat¢d dbien yonfecnedin their eatimtyefa%m ¢ package inserts

enmbodi ne dat | he bi ol ogi cal ly active
Ofanybrag(ggj(?“%6%)%651&%5&61{1%?%%%br%rlalngl%es:| c conpound is |ess

than the degradation of unnodified (unconjugated)
[22] Bmghlalgfoa;lais Iy, et and “thetrdreinéanided toongedsribic Pliral Sorpeiapvell, unless the
%{hellvgsss than about 2 hours. The natriuretic
conponent of the natriuretic conmpound can,

for exanple, be nore stable as a conponent of the
23] Aatsddin deispecifisatinand theowimg e Exthiiveen. thedolieisriFtRjdgthe meanings
indicateg:N@t riuretic conpound in the presence of plasna,

prot eases, |iver honogenate, acidic conditions and/or

basi c condl tions. [19] Natriuretic peptide conjugates
[24]  SAminpeacidivie definsd hetsip dsrrai ety oseiriing, pRisiciak 98 Syatbetic amino acid in
either itsCR' G W%&%is@ﬁlermr Q&‘ﬁls’ uBREY BtheBNSOGHdcIRIET fT8E t8rnd h‘?etmdue is used

are assocliated wth the native peptide. In sone
interchangeably o ithethe dermy h@lrrmwé’ i end softep fdeyignated 8 fyipe @ Rarticular position in a

gwenseq&’e%@éb ¥ dctasprotect the peptide, such as hBNP, from
proteolysis and facilitate

context clea?lo%ndlca dﬁS

[25] All amino acid abbreviations used in this disclosure are those accepted by the United States Patent
and Trademark Office as set forth in 37 C.F.R. § 1.822(b). The following one-letter amino acid designations
are used in the description of the present invention. Xaa is used to designate an unknown or undesignated
amino acid. The integers above specific residues of the structure provided herein define the residue position
number. This residue number is used in conjunction with the one letter amino acid nomenclature, described
below, to designate the residue at which a substitution is made in the natriuretic peptide analogs of, for

example, hBNP and ANP.



delivery into the system c circulation through the gut
wall, resulting in natriuresis, diuresis, and/or
wQoamedidess i on. Natriuretic peptide conjugates BET/UR®05/019249
i nvention can therefore be effectively delivered as an
oral formul ation (instead of by continuous intravenous
[26] Thisust éambler wdéy s mufantehBNISRist@thesied in wigh arginirg (R) replaces lysine (K)

.. advantage is, e t ed reduce h it £S.
s esiue OGN PG ThVGEHET "N PHAPASTOQUSy PARKOR g LB 32I0R i
used. MuBihe sibsiutidhs o, devifiacdd i &s st niaedee twith@re@mipaesaparating each substitution
25 exerm lﬁoggi bJVe, and i s expected to expand the therapeutic
PSP nat ri uretic peptide, especially hBNP, to
include early stage (e.g., class 1) and chronic CHF as
[27] Tkt terraShBNBEIS320KPR, W 4R, &26RY debigateoditripatmutdnt bBNP having that hBNP

M T TICNES T T
substitutiof o \apgsina fist liySines ati regithleepokition o4 4i.e. kaKHRY ey tlizengiibstitution of arginine for

ysin o oGk 7RG BPBUTHEL. SRUerar il hae Bt T

preparation of the natriuretic conpound conjugates.

[28] The sem IToBENP(- 32K Bl Ie14RE slesigrates fagtoullk ampdne havizgk e dysine replaced with
. ar. l.i.ne d branched PAG or other polyneric

argime agﬁe?lg‘%e%arng.lqé)?{@?i nitions [21] Unless otherw se

defined, all technical and scientific ternms used,
A=ala=alpeinsi n have the sanb~HEEAfYfReas comonl PEmiHRICEsd by
_..._.one of ordinary skilkl_,jn art to whi g .
R_arg—airmlé]ﬁ.ti on bel ongs. !#héglsflel&%lﬁ%ol ogy used%ﬁ% t éohexylalamne
N=asn= @g@ggﬂr@tl gn of the iMmasttEinagthioainei N i s fAdr+hhirehqmurapgisme

of describing particul ar enmbodi ments only and .i.s not
D=asp= 3sprigR@ed to be | i m EFARCOPRNEIARFent | 0™ ROFHRYY ar e

— cvg= for the convenipence -t he reader —YeBical5a
C=cys %?ﬂ}entended to be I}'Pieﬁlf:otilsr%glng)éf1 t he inve%te?o?eﬁl&ﬁll ne
Q=gln= giutahiiieat i ons, pat entS=applsedat i ons, pat ephg = phedyladlyane

ref erences nentione erein are incorporated herejn by . .
E=glu= gl@p@icadd in their gﬁ%zfﬁ??mag are the We?%&cap{omoﬁomc acid

— o= d ts of any bran L rred t wak i
Gely= %1202% brand nanes. ([jbggt]rgs;ﬂ%gg{pgéﬁforns qz;hw " amr;'?wglr?d
H=his= Higtldile ar e i nt ended Y=dyirtgtogibe t he pl ur &*=themmaeysisine
... well, unless the coRiext cl.early indicates otherw se.
I—11e—1sc\r/i§1§]m%s used in thervs_ﬁlgt—iv il%eati on and the clains set
forth herein, the follow ng ternms have the neani ngs
i ndicated: [24] "Am no acid" is defined herein as any
natural ly occurrin

X ally, cartjificial, or synthetic amno. -
291 aémphiphilis} meers the ebilitydp dissalyeielaty BB P P e bydrophili
and lipopRilib EfaMcRSistdR el fthSilrms FAMPRiFKIAG mbREH” dhkﬁ'”arﬂpﬁipﬂﬁ@’dnean a moiety which is
amphiphilic and/or which, when attached to a polypeptide or non-polypeptide drug, increases the

amphiphilicity of the resulting conjugate, e.g., PEG-fatty acid oligomer, sugar fatty acid oligomer.

[30] “Biologically active” refers to an agent having therapeutic or pharmacologic activity, such as an

agonist, partial agonist or antagonist.

[31] “Effective amount” as provided herein refers to a nontoxic but sufficient amount to provide the
desired therapeutic effect. As will be pointed out below, the exact amount required will vary from subject to
subject, depending on age, general condition of the subject, the severity of the condition being treated, the

particular biologically active agent administered, and the like. An appropriate “effective” amount n any



i nterchangeably with the term"am no acid", and is
of ten desi gnated as having a particular positionin a
w@raweni@syjuence of amno acids. [25] Al am noP@DUS2005/019249
abbreviations used in this disclosure are those
accepted by the United States Patent and Trademark
individual Chdeinezgy b‘asle’&aﬁinéd)lb}t dhel off oBinay $ilRin thd a8 PR (etfigrenc xethe pertinent texts and
ter no aci d designati ons are used
hwnmneT¢M¥§$ g%@} ﬁ%ﬁﬁﬁme%e pr esent |n8ent|on Xaa is
used to deS|gnate an unknown or undesi gnated am no
[32] ddydiolyzihie” irefere ge mplablay bosisedii¢h e selypad e ydplysih einder physiological
structure provided herein define the residue position
unmber. This residue nunber is used in conjunction
mﬁth the one letter am no acid nonencl ature, described
[33] Bidydwephilicd mess greattelityhe dgsgivel e vetermpiidcthe germ “hydrophilic moiety” or
” ) | [
hydrophlf'e l?é[%&Js go 1#181@? Wsln&aigﬁ gphtd% ﬁﬁ%@éﬁ%ﬂ%ﬁ%&&%@% ﬁﬁ gno]:[hoeF chemical entity,
increases @lxalmbﬂ'}lhm@ﬁ saclnqhemrqal trENP Pxamplen tidusle ,Z@g afernofifigtpd to, sugars and

[ ine (K) at residue position
pdyalkyle% ﬁio{é'n@sssu&&vé g%ht%% glk%oli\l t he nonencl at ur ep" BNPK3R"
or "hBNP(I|-32)K3R" is used. Mul tiple substitutions are
[34]  Heipbmpwieet eepahmbaving ayaf@nitvelantt, suiht 43 chergieptrthat aqsumalpierip fat and fatty
|0
tissues, thf %lgﬁg?#a%%);l 5 1%211& Q%&ﬁ%’z@%‘c}ff %)gg?éh% igftsen{acg%lth gllﬂﬁoﬂt?a'i/é%e biological
membrangsy trginthe h@tﬂP“hmhxhg digly” hBN@og@ém aPReBs @ @Nqigs Jvhighoiy dipophilic and/or
which, wh%%@aéhmomlcﬂ ﬂza? @ntfg/ 11?Jr&'s&'tﬂ191§oﬁﬁlhélb9%f @@ch@hemlcal entity.

ue position t he substltutlon o

cond1t10n

argi nine for lysine at reS|due position 14 (i.
[35] ﬁ@weraml”trﬁérsé@%’@mﬁﬁﬁﬂ Phyrspipstigifediafy haoietgs hayﬂ@g |11e2 §t4 5, or 6 carbon
atoms. POSition 27 (i.e. K27R). O her nutants are defined in

an anal ogous manner. [28] The tern1"hBNP(I-32)K3R

K14R' designates a doubl e nutant having the | ysin
[36]  {Monediwarsed trplessiiop mirarcA cPERIRHEVEIHR bop 10 Begsiof the compounds

1nthennx‘&tr@hé’?‘/etlﬁlsgtﬁéﬂl%lel?uﬂare\%rgﬂteuc' ne nle= Norleuci ne R=arg=
arglnlne K=l ys= Iysine cha= cycl ohexyl al ani ne N=asn=

[37] %@i%ggggﬁ&eéé%@gg%ghg%'@&? aﬁ;;?;?&;gﬁ‘e ﬂrr]g g?l m.al[c] carrier, excipient or

diluent ofQf BinbblithR SEHHEZT 1S bREME et Ts ddoipbiedit s eompatlble with the other
enicillamne Q=gln= g Iutan%ne S=ser = serine P gl

ingredien Wéﬁwco&ps)/%tiqqem that it can be combined with the natriuretic cotnpound conjugates of the

present invention without eliminating the biological activity of the biologically active agent and is suitable

for use with subjects as provided herein without undue adverse side effects (such as toxicity, irritation, and

allergic response). Side effects are “undue” when their risk outweighs the benefit provided by the

pharmaceutical composition. Examples of pharmaceutically acceptable components include, without

limitation, any of the standard pharmaceutical carriers such as phosphate buffered saline solutions, water,

emulsions such as oil/water emulsion, microemulsions and various types of wetting agents.

[38] “Polyalkylene glycol” or PAG refers to linear or branched polyatkylene glycol polymers such as
polyethylene glycol (PEG), polypropylene glycol (PPG), and polybutylene glycol (PBG), and combinations
thereof (e.g., linear or branched polymers including combinations of two or more different PAG subunits,
such as two or more different PAG units selected from PEG, PPG, PPG, and PBG subunits), and includes
the monoalkylether of the polyalkylene glycol. In a particular embodiment, the polyalkylene glycol is
polyethylene glycol or “PEG.” The term “PEG subunit” refers to a single polyethylene glycol unit, i.e., -
(CH,CH,0)-. The term “PPG subunit” refers to a single polypropylene glycol unit, i.e., -(CH,CH,CH,0)-.



E=gl u= glutam c acid T=thi = threonine npa =
nmer capt opropi oni ¢ acid G=gly= glycine Wetrp =
wo eopptiophan a =al a* =D al ani ne H=hi s= hi sti di NBCIVES2005/019249
tyrosi ne C*= henocystei ne | =Ue= i sol euci ne
V=val =val i ne [29] "Amphiphilic" nmeans the ability to
The term diPBSo$ubenii refsot to arsitge palyprobylpiedgly@h dhiri.cha(CigH,CH,CH,0)-. PAG
. ol | i i hic cha i Sti nd_the
subunits R RN o L BAE Bk oSS PG o R doe BB 5
noi ety which i s anphiphilic and/or which, when
[39] aProduigd ceftrotoa pabgipdipestiie agent thehhas begppbpmicelly driyiized such that, upon
adminisel DRl 1R pRIRGPRpab Bl MELLRRAR Rl anent |
acid oligoner. [30] "Biologically active" refers to an
[40] adeeat” dialicatiget henwp dateincrers pphanyrisiesoplolgiabment thay iimgerts a benefit to a
sobject ] i, ARARNT ks, RO ARl Pk ARUAGEN B sbicct (. in one
or more syfopioosh delipiin theurddression of therpenditioncorpieniionde delap obids prsetiof the disease
or illness,tenﬂléaﬁéﬁﬁ bienoﬁﬁgl gﬁﬁiol ca, }n!:tiogglitg),%d?t ed O,Ut bel ow, the
exact anount required wll vary from subject to
subj ect, depending on age, general condition of the
7. Byigh Deseriptioeokthe diapyngsf t he conditi on being treated,
the particular biologically active agent adm ni stered,
[41]  &igire he illuistrases ﬂﬁm@l@p& apion andthe efepladien of@BNEapunt i n
anyi ndi vi dual case may be determ ned by one of
[42] %gfr@é‘r—yAsrgﬂrjzsjenthﬁlvet sjaﬁ‘enﬁ:r for %Mgcfn?efr QESAGEE b Edﬂﬁlgation following a three-
pertinent texts and |iterature and/or by using routine o
tiered corégggéq@r} stentagsEt Cass | Fr@g]fyimg.wﬁe@pygrggp@hyqr@y@}a]@, ¢lgss 2 modifying moieties
are microfRGSGI nd RIS mblinG): A6i8: S YR B8 nydorudiEol ysi s under
phySi ol ogi cal conditions. [33] "Hydrophilic" nmeans the
ability to dissolve in water, and the term .
[43] 'W éphp}'qhé GPMP @(cyiruct&n o-f%]?% ﬁﬁlllsl asva piaetigneofiggneentration of hBNP or
hBNP colfRda8L Yt Whiiie, i75= Bxciooph i Bg-ogn d/-osN0bs, oh- pRen4pt t ached
fo anot her chemical entity, increases the
q¥drophilicit of such chemcal entity. ExanPLes
[44]  iBgrside, BIE%@I}%PEP ORUERGATYRSE BEEstiel gl 5= e (min) vs % BN DI, «2+ =
Time (mifQsY3 BKI2E e TiRie@hirg §s SUSNDAS Pqiiﬁd@gnlﬂid ®NEe BOIYL DN ;| = Time (min) vs
[34] "Lipophilic" nmeans having an affinity for fat,
% BNO34)ph as chenicals that accumulate in fat and fatty
: tissues, the ability to dissolve in lipids and/or the
[45] Fdurd § ¥ PIBmP &Rek bAKBNP corjeiaas bt Wbtk taneh/a8er draladoeing én rats. ( = BN-
bi ol ogi cal nenbranes, and the term "lipophilic
002, ? =fp¥-62y'? oBN0R2,fopBNH@4) means a moi ety which is
| i pophilic and/or

[46] Figures 6a-d — Data showing structure and results of work-up for conjugates in Classes 1, 2 and 3.
8. Detailed Description of the Invention
[47] Natriuretic compound conjugates according to some embodiments of the present invention

comprise a natriuretic compound that includes a natriuretic peptide receptor A binding motif (NPR-A), at
least one modifying moiety conjugation site, and at least one modifying moiety attached to said modifying
moiety conjugation site. By virtue of the modifying moiety attached to said natriuretic compound as part of
the conjugate, the natriuretic compound conjugate can have modified hydrophilic characteristics related to
the native natriuretic compound that does not include a modifying moiety as described herein. By way of
example and not limitation, and as described more fully herein, the modifying moiety may take the form of

an oligomer of any variety of sizes, shapes, substitutions, and configurations.
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whi ch, when attached to another chemcal entity,
i ncreases the lipophilicity of such chem cal entity.
wQ 3®p/11deosver al kyl " refers to substituted or PCT/US2005/019249

unsubstituted al kyl noieties having 1, 2, 3, 4, 5, or

6 carbon atons. [36] "Monodispersed” refers to a
8.1  NadrikdticaConiponadpounds wherei n about 100 percent of the

compounds in the m xture have the sane nol ecul ar
[48] Wk gdrtﬁureﬁd% gdmpdehd reosiogaisi efatht yn@otepinalvle s mirivgetic compound which
includes ad blndo g Seltrf]: t oroa nagn\lr{'r‘gt?cn?e%l%ie RYG (tt;orrrg%lg? ta? gﬁﬁk az%cag{v%hlﬁaé atcon][uﬁatlon site for
cmmhmymn@h®n@rmmaﬁﬁknnn is a conponent that is conpatible

with the other ingredients of the conposition, in that

it Eg d;qM th the natriuretic conpound
8.1.1 co%ﬁhﬁg U%ﬂ. %Eglpresent i nvention w thout

[49] %ilé F& Hﬁgﬁ n&%&n&h@l ﬁ)ag'le %l anfifd éc\fd Ee)ﬁu&lfce BP@ ?atwe natriuretic Rep‘ude such

oglca active agent and 1s suitable use Wt
as ANP, Bs\{fb jCé&)tcsDi\éP prqdﬂatdeﬁom@m phe wirteho tspesirdracineplaimsas, sirdess, and rats.

Preferred SJtLg ﬁa‘tﬁur(aﬁ\’ d@a% #e%&n%h 53)(11) fa{ EN&’ aEdn% BN#S) q]r']ﬂ}\]l\]ﬁ r ﬂht?ve sequences are

ponse) fects aré "undue" when’their Trisk
also mtendrfdttmplgﬁ@sprpmmb@heiomtldp?a@d préedio bgptitdéfe phar maceut i cal
conposi tion. Exanples of pharmaceutically acceptable

8.1.2 co;’%ggrggetﬁhdé oﬂﬂ&AnWo%@OUt limtation, any of the

ceutical carriers such as phosphate

[50] I?Hé Bﬁﬁlﬁgt1§@1ﬂp@§nc§19£§1£1b@5§a bl\ﬁﬁgi%ﬁlly £ &ia%sof %%ﬁhvef’}ﬁtnuretlc peptide
/wat er emul st on,” m croenul Si ons and vari ous type

(a natnurqgtp am.ﬂ-@g)i wgr @@@p{esa b{og)g]oaﬂwtly%pq@}q [0 b@ pyl@tb\{e rna@urqhg@ompound with

truncation$,&leffiSnst ﬁlsérh&%agubgtftutmné rl'@ﬁkl%@n@ﬁls Ys@delﬁ‘ﬁlaﬁréﬁteﬂsllé/rﬁ Olnd fusion proteins, or
ymer$ such as ene

po
combinatipsi gffpth@ [3YP RS gimy r{op ﬁ/z;nnataﬁ g@iﬂﬁb‘a]t %tléﬁvé of pciginal compound.

Preferabl}( ﬁl@q}l 105%1 ﬁl@ﬂﬁé D@k eS8 atiRER LR (AChiflding MmbREAM vAll retain some or all of
% ol yners including conbi nati ons of two or

meadwﬂwﬁﬂénﬂn&f At PAG subunits, such as two or nore
different PAG units selected from PEG PPG PPG and

[51] Rﬁ@iu?éﬁ@ lf)@lybecﬁtl'de %Héjogs NGh BEl8Brak BELIORRAL kieh@t hev: e@efmﬂl@ &ertain amino

yal kyl ene glycol. In a particular enbodi nent,
acids can S@ ptsbamwﬂ é‘ﬁé’t@f peBP RS Joby Bathg PeFErcyr Debte § Fucﬁ‘%fﬁe@thout climinating

interactivel Bﬁdl‘h? rc%acE}EGInc' shvtnEdses, b€ hBleSeb descibdadh thpﬁlﬂt YS@E}h Yo@#fiGations have
uni t’, (EH2CH2Q) -, The term "PPG

resulted i gsepsepa il NP B/ rlativy te 1}9%% Ve Ene GFpLSI regpfing in extended
halflife. 1 - €., -(CH2CH2CH2O) -. The term "PBG subunit" refers to
a single polypropylene gl ycol wunit, i.
-.. .PAG subuni t
[52] grﬁgalgha'qhﬁ §nalg%|2yﬁll duclyde; zhwatnu tsl?]grnfo %{ﬁ lng)% esuch als an NPR-A
binding nfofi@i Ns. [39] "Prodrug” refers to a blologlcally active
agent that has been chen1ca||y derivitized such that,

on adnini stration to a s drug is
531 D¢ BUBPFRDEE PR KHPBj 89%}%166 BY% SEIERS agent .
[54] CFGRXMDRISSSSGLGC (SEQ ID NO 2),

[55] wherein X is a compound, such as an amino acid residue, including a modifying moiety
conjugation site. X in some embodiments comprises an amino acid to which a modifying moiety may
attach. For example, X may comprise the amino acid Lys or Cys to which a modifying moiety may be
attached. In another embodiment, X may be other than lysine; In these embodiments, the unconjugated
peptide is also an aspect of the invention where X is arginine or and amino acid other then lysine to which a

conjugation site may be created.

11



[40] "Treat" or "treating" as used herein refers to
any type of treatnent that inparts a benefit to a
waaisrodesaf flicted with a disease or illness, PODUSIHOFELI249
i mprovenent in the condition of the subject (e.g., in
one or nore synptons), delay in the progression of the
[56] aeant¢rhition stnyerueyfonthegrendodiglehays: of t he onset of the
di sease or illness, enhancenent of nornal

ty, etc. 7. Brief Description
[57] @P&f{ﬁg\d%@@&%ﬁgﬁ& 1 - illustrates the node
of action and the regulation of BNP. [42] Figure 2 - A
[58] waaE 68 énlysind, € isateantor amiml deglonsr nagbe Bab$,EISSaBsss, K, KS, XSS, or

KSSS. Wgorfzjgtugwu ﬁaggs loipeﬁg%l tﬁ ta%e%%: g?(;ed C ‘}J‘g 1no1e?y conjugation site.
non- hydrol ysabl e, C ass 2 nodifying noieties are
[59] The naaRAG catnpondamy, 0k eessnple, hoditiesimgumrpi et i es are
fully hydrol ysable. [43] Figure 3 - Cyclic GW
i b of ufict i on of
[60] 2‘2&%@3‘?" F{E%S% %S%@%)I\E C'O'ﬂj ugate. Native, ?
= BN-002, ? = BN-021, ? = BN-022, ? = BN-024) {44]
[61] ﬁahgnﬁm@t Ipast oBNPE Bnahd B nr@mnu @%tlsea Pqpyﬁfs@frfrm 4 éxst( gpino acids, wherein
?is ape of 1 2-@ 5 (o'in rQm osac%s herem X;1s dtﬁl%‘? t}(aﬂ]lmnev §uc?{°as arginine. For
il

= Time (mn)

example, Bkﬁﬁﬂlrﬂude hll er il'Cﬁthrrﬁl fr)lgmfslt 73 @N(DQQ a0 e{cxria]ewﬁliegqu@n@ from the N-
terminus o% l?él@ﬁ my, | 1"1:2 Vel Sod@hed? Bﬂépmgﬁ?ésuﬁ%lﬁﬁf(ﬁ%d g 'E@uﬁ) Ndres ), SPZ‘MVQG

er oral dosing in = BN-O
SPZ‘MV@, B B2 SPZ'M, S 0P MYQGPGFL @@Y@@S@awﬂer@a{ i lgsnwrr?ggmme Where

is lysm%t ;gsegﬂig Igglgtg gﬁ;glg:}n 9&%&#’8 B inod'noﬁlgpérh'cgﬂhﬁe%t 'Xq includes all or an

Descri ption of
N-termindl rfvegmentoof fhd 716 N anid trésidue capwoerdiresribe ééteégmus Of hBNP. In one

embodlmen(% C?gr dé ggenwz%'ﬁ&?@@@ | FERbS Of), %'WRN%% NBVGPZ*\QER (SEQ. ID.

a natriuretic conpound’t i ncl udes a )
NO: ), z%‘dLrK,LR,eRVI;RBésEQd@ MhemtlbYLEA(SﬁQw&DnlgonomRVle NPR-0AR, where Z” can

be lysme o} aﬁn"i‘r?e Wi&e rZ@gé 1&/&1@% 1{{9&1%% lﬁaﬁﬂg&gﬁhéaﬁen S & C*)ré‘ﬂt‘l-’edatWhere 7' is

one nodify attac t'o sai d .
lysine, Z* rrmyéiewthm tijag @atneomdsvlteee Z iy Lxsinet G emaf be ¢ter ven lfy%;ﬂilfh gplternatively, X

and X* m%% ‘t{ téﬁyalll tte@ﬁlﬂl%fj ahd Cstgllrrgnsp "’Hu[ 'aﬁﬂn%t e{cﬁi n%ﬂ@lgy %gtaﬁl\%d RR any natriuretic

e-conj ugat e, the natriuretic conpound conju gate
peptide. Tnasomh@wmbodimeits,iaed- mm@lmmdAor €-tertaiah tilespquspiecs Pregqng arsis specifically

i t
not the Nttgrrrfnl;lag aﬁl@& té{rg] %ﬂeﬁlls g%@[aﬁc% o?ggﬂgelogg?}? Eg%n%grﬁxglregp Ié ;/mll b; appreciated
that the uwidfonjugated natrluretw compound is also an aspect of the invention.

[62] In one embodiment, the natriuretic compound analog comprises an amino acid sequence:
[63] X'MVQGSGC'FGRX*MDRISSSSGLGC*X® (SEQ ID NO. _),

[64] wherein X!, X* and X® are each independently selected from the group consisting of Lys and
amino acids other than Lys, and wherein at least one of X!, X% and X® is Lys and at least one of X!, X? and

X*is an amino acid other than Lys; and

[65] C! and C? are cysteines and may be coupled by a disulfide bond. It will be appreciated that the

unconjugated peptide analog is also an aspect of the invention.

[66] In one embodiment, at least one of X', X* and X is Arg. In another embodiment, X'is Lys, X is

Arg and X° is Arg. This embodiment may also include an amino acid sequence as described herein, N-
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exanpl e and not limtation, and as descri bed nore
fully herein, the nodifying noiety may take the form
w@booani@hi goner of any variety of sizes, shapeBCT/US2005/019249

substitutions, and configurations.8.1 Natriuretic

Conmpound [48] The natriuretic conpound conjugates of
terminal td Kearidfor €nteinginal it XP. UEte cganit, I‘tlhdlﬁ -edrnmatoiipauade vWﬁeolpresent may be S-

es a .bi ndi site for
or SP-, ar}d t@g Lt;jtermmal ge%l\{iﬁﬁe% Il’ég %tl{relgf a@%o Rj Ugar gﬁa » Y -V. In some
embodimeht3y the (lennmgl :aldma di-tkyning taibsegtignet vepresent. an8 .id spbcifladliyvet N-terminal
} tlde 49] .The natriuretic conpound nay

and C tenﬁlg&}éaltj e an Oﬁg E’in%flti eﬁgﬁg‘nce of a native natriuretic

pepti de such as ANP, BNP, CNP or DNP, urodilatin, from
[67] ampothbr enbwdinieat, yheahtrmppgic peside suatdy indudes Amarsino ecid baeence:

and rats. Preferred native natriuretic peptides are
[68] PeERRBENRIS §S%b BIR:2, (gﬁgrtgr}\ao BNP, or hANP. Nati ve

sequences are a SO i ed t include pro-natriuretic

peptides and pre-pro peptides. 8.1.2 Natriuretic
[69] ®bepioum deaginee 0§ X' [aa@?( Than #ieine ieid epinerisenpBaddy egpoicty conjugation
site coupl@ci t%%&ﬁo(ﬁfy%g%&gt?%ﬁ!l 8% oftfe} is by @{111@11 BGn&hci@ oA dn\f@n_]ugated Lys. In one

triureti'c pept a natrluretlc anal 0g) .
embodnne@k aﬁm bys epubled hioig sidel dhginde theveodifpime aepicin ANyY la aﬁ%thﬁ"f\ﬁ@mo acid, for
tri e t t t 1
example @12 Soé fAtlIl% o%gtgm&wggfo?{?%t WSncguﬁlEM%qgcsg%erbﬁ%% det ShI% S ﬁzrélfg rr}nmety and X' is
another arainb evidi fonexamalGLY, Ugk.cm ap poyineianid. othsy thew hing ki a@ﬁ@@fcﬂnbodlment X'is
0 ﬁgg [ nat c 2
Lys coupl'é@gt 1ts sﬁ %ﬁgﬂ‘éﬁéonﬁhéi?ﬂ%%etﬁg%%dﬁ a%rJé) x g\_@b@h Q,% ﬁ ternatively, X° is
Lys coupla(hal 1t§gldw|ch¢m toibe maéildngympictyend X' iy anj lfnp@glaatem%/:{;@ Alt Wlll be appreciated
that the ulptbﬁjg )}%Pﬁde 1 &ganvg e!ct 5@1&@1‘11 npgNe or all of the
NPR-A. [51] Natriuretic
ypeptlde analogs can be obt ai ned by various neans.

[70]  Fowuady amphastiveis peaiide ma omadifiesaccandingdo hepsesent ivsption. By way of
example %egﬂdé?%gféfns a1 N akhAS cbﬁlilcﬁatf@ BAkdoYBic AR drdlB&kiifed in PCTUS0217567,
e structure without elimnating interactive
which is priepidicaily J@g@g@rp‘qe@ herpiy WypreEerensg e §3NPa§oqqg6@@p]§eglﬁludes Lys residues in the
native se(%qgn?b% rtﬂapglq 1}1 J@F\/eQE the c%ﬁﬁh‘uﬁﬁ’ ciids ieG:ahd QRsmbAVE sd?rﬁegéiﬁﬁo@gnents of the

n increa finity for NPR-A relative to NPR-
present inyérgion Inea/hah@é\ﬂ’r i dlegnagive P?Iéléﬁllt A be ﬁeslﬂ_f%‘{kél@?d@ﬁloﬁa‘my conjugation sites
from the ‘Aﬁhc xr?% re%égl)f {RE ﬁ{p%ﬁ@&l t¥ ehﬂﬂﬁ@te%%d‘ﬁ% b | Whi@ 6 iy @l8ir& that an oligomer not

uretic nolecule binding notif, such as an NPR-A
attach at @pqﬁt@}quhg Liprepiflue of the peptide sequence, the Lys may be replaced with another amino acid,

such as arginine. For example, conjugation with non-hydrolysable oligomers in this region can be
detrimental to activity, though the applicants have surprisingly discovered that conjugation at Lys'* results in
a significant amount of retained activity. Thus, it may be desirable to replace such conjugation sites with
amino acids that have similar chemical properties but are not readily conjugated. For example, in the h(BNP
sequence, the Lys'* may be substituted with Arg, and thereby favor conjugation of the peptide at the Lys® of
the peptide sequence for native BNP. Amino acid substitutions can be selected to replace Lys with an amino

acid that is not readily conjugatable.

[71] In some cases, it may be desirable to add an additional site for conjugation. For example, in some
embodiments, a positively charged amino acid residue is replaced with a Lys residue, for example, in the

ANP peptide (native sequence), Arg®’ can be replaced with Lys.

[72] Mutations to add a conjugation site can be selected so that mutation and conjugation do not

eliminate the activity of the resulting peptide conjugate, and in particular it’s affinity for NPR-A. In one
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[53] The natriuretic peptide may, for exanple, be
defi ned by the sequence: [54] CFGRXMDRI SSSSG.CGC ( SEQ
WO Dosldiesys [ 55] wherein X is a conpound, such BGT/ES2005/019249

am no acid residue, including a nodifying noiety

conjugation site. X in sone enbodi ments conprises an
embodlmeaimha @atgiatetc t@npdnh«t Iy dafimddis ﬂy:ina@verhmﬁ?t aminmycidsagagioe Wi pene or more

se the

Lys res1d%?r8 Hnsgl’te% y| ngfﬂ;%ﬁ s uencrzrea andjor a etagl(): % gxyds?f(n)tﬁ% h%?ﬁqts@quence and/or
one or m@dlmatveTem residuesayeléial ot l’ﬁ@tactdqarnhlcygsemtwd substifeg@ns. Preferably such
substltutlog glblél%?‘trl{%fqts 3 onte :grﬁ 1\]}1@%?0? E)Hr? ltlaq gmequo %?(P geq\ge%cés of ?Aesﬁgtn%%tic peptide.

am no acid ot her then |ysi ne t 0 Whi ch a conJ ugat | on
[73] §hd @nmgytldnesltc megtie dorpGEhbodimaalst tringetted eegaced ot added fiopr near the N-

ese_enho [ .
terminal t e. g[, é}éjnse 1on or 31{?[)3’[ t1§ti vg ﬁ&nne t%g W%ﬁ%%%ﬂ(séﬁ%&%referably at
the N-temﬂﬁllsd@ poé(ﬂom&d)l hé g or S&nnﬁwds 8983he KaerkiBus KGBlterpgtively, positioned 1,
ere | 0 t

2,3,4,5 gg?g §é Ig)}%’% dmibp ag&? in z{]nClLI geq'x?ﬂlaﬁcirexgon frc;/rﬁ ?genl]l S%Hél%nlgggys that forms a part of
the Cys bfifig®] crébkieg ﬂ*&tloo;ur ht ] prefmm@ @@h@ﬂlmy,, the @a‘fﬂev@aﬁpblepouhé\vsedeﬁned as the

native hBN% se?&e%?eg%\j%{le ne - Of . xlmre mlf %Q{%Mdsﬁéi%%%ﬁzcogéﬁggl & Lys;>Arg,

erein at one 0
Lysy—>Ampy AMLysXﬁpd Eyarbam, ivdhéchodnefar omard niudatid@s derinploelipae the biological
activity O%Q@ﬁ 48 nﬂre%% p:/\%téa?ee"pn |es/g§) llfjgdergftlﬁg)%re tﬁy s?nr? er%dng' %@Qty’ such as an
oligomer, aiag innproves. enEpne gataling lamd/or)ethanaglabsvmtlmde all or a
Ctermnal f ragment of the 1-10 am no aci d residue

[74] g@%}%e? b a[n%% BNe n&%@%ﬁw (1 c!rgnc g%%nent og a native natriuretic

peptide, sﬁH%Za‘BMKmCySBZfW@J’ iSRRI CyssRnd lﬂysﬁpmcoupzi Wmlﬁde bond thereby
forming aﬁo%p %SGme cag th%:&oc!p m )y 1?&:1';186 %stﬂﬁt@dn@' &%ﬁow %ﬁcﬁox%;llselﬁ\bns of amino

y conjugation site’is
acids dlffqamg\frodeﬁhc nlamweamqndneas, f@dbng:lasrmm subpitutioms,| debtignsa pid/ g5 insgriions do not

eliminate It\ﬁe acﬁmef o% the g}gese(éx ? est %@axﬁplgsf @%%a@&é@l&f §éqq!ﬁ§:es can be found in

fr o erm nus
Schoenfelémtcuﬂ; ‘duittionxX2h Beywagiamtie pFRit RRHa(GEErepidDA fctiyity,” FEBS Letters

414 (1997§3¥§5§(R§E%§E6%5|c§% ng ws%@l}/lﬁst &%Egte(%l lQrenl\Q re}er:}nzg MEscribfes variants of

BNP thatFivefemntldﬂy itk netrid@tic peptide rwsnoné @?PRaAzg coripRes mh@mtozzﬂ (NPR-C).

(U.sS. Pa’ten’tS %dzg%hﬂ}/@’er egﬂgﬁtyb: %@10 Q\tslén %giﬂrpgﬁg ﬁte enggltuﬁég% ?oto $nay include a native
loop hav1hg/ snener manad;omtee\ragvezglbstgtumgng |whech @]_an@m[{;@teot{aﬁ @ptnplﬁaqq activity of the

loop, e.g., 1}{ oM casks l&lgr]&?pt Hﬁla% th>e<%equence of the native loop (e.g., the native loop of hBNP)
and have 1, 2, 3, 4, 5, 6, 7 or 8 conservative substitutions. In another embodiment the loop is shortened by
removing a set of amino acids that does not eliminate biological activity. In one embodiment, the peptide
analog includes the Cys;o-Cysys loop of hBNP in which Lys14 is replaced with Gly or Arg. In another

embodiment, the SSSS component of the loop is altered or deleted.

[75] In addition, the natriuretic peptide loops or analogs of the native loops may include an N-terminal
tail and/or a C-terminal tail, such as the tails of native natriuretic peptides, e.g., hBNP, o and hBNP;7.3,. The
tails are single amino acids or peptides that do not eliminate biological activity. In some cases, the tails may
include substitutions, deletions, and/or insertions of amino acids differing from the native sequences, so long
as such substitutions, deletions, and/or insertions do not eliminate the beneficial activity of the native
sequences. In one embodiment the tail or tails are based on native sequences, but truncated by one or more

amino acids. For example, the N-terminal tail, when present, may selected from the following hBNP
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and X2 may be any N-termnal and Cterminal tail amno
aci d sequence obtained fromany natriuretic peptide.
wo poosonssenbodi mrents, an N-term nal and/ or C tBCHUSZENS/019249
tail sequence is present and is specifically not the
N-term nal and C-tepninal tails sequence of hBNP or
segments 8#9)/ 701 agnentd-9,13ex, @df, and 1-9andlanppef ﬂi{a foregoiratseghmdniain vihixéh one or more

riuretic.comp is also.a S
Ly rsof RO PRYRR! SR T BGOSR P L, o
selected fecafrp hBNEH sagtﬂéxxngtmmmweS?am 2 Inand 27-82;s@d ey ©€ the] HFJgoing hBNP
comens S MEEERETIER SRR, 50 O ppa ot
loop-plus&aribmtﬁllrreticgpe:wiﬁewmn]sdcsmBN@ @bméent sl -2 hBNH pgneeati d260beeither of the
. Lys, . and erein at .|l east one nd 3|s

roregoing PR el eny o S e o SRR R e g e

other than Lys; and [65] Cl1 and C2 are cystei nes and
[76] r]myddjta'aomto uled fodegbipng anabgsu b fwidkevanetydef dntlogs dulitaije for use in the invention

at-t he unconjwugated L,de_anal hS .
have been f&gs(s:ng%da astg“é Ca? O]F'or (ﬁcaﬁ'll %8[2 r§t ?’%tﬁr?t ? g]g#gl h1s(s)1ﬁagq\/[g}g 1b, 1992, the entire
disclosureecvﬂmﬁhhne mcg)rpemteﬁ hetsm bynefemhceXdgsci®s apeptidd him’ngﬂmagiurd:ttc activity of the
formula %[f] %1 -élnb&rd A sk tA)§1 Alrg IlFa)éef—Ser%erlj & alg Lglrln g} o%gé R? wherein R' is
selected ﬁmm(i[é}; cﬂiy—a§elekébc rGlb{Sdr—GBr ey GMSer—Gim;aValt(BinXﬂly-énldbeF, Met-Val-Gln-

Gly- Ser—ng q Sl@rrﬁné\@g VV%L g‘}%%(‘é eésfeé rﬁlyg—x PP, h%S Mtgg ?algk’.gtn %’l}é Sara{}hfté a§el‘-Pro—Lys-Met-Val—

Gln—Gly-SErICﬂy-manalRatmiPro Injmetvletp‘v’ﬂﬁ@lm{(ﬂy fayGlye wheteRRA, is \ﬁIhRR,OZ amino acid
nent.s. the

sequence g}:a?%ti}onél'l 9&%{ he hufném Iplroqem or aqgjtermmal portlon th re%fe aIILH ﬁa s (OH), NH2,

sequence 1| s
NHR' or ﬁp@an ftheqad difying @ioidyy' taed mema:idlfanng nﬁidtsé'ram md&pendi:nﬂy hvﬁver alkyl (1-4C) or

w5 10 VA PRIP R R 800 LAYl 008 g g

the amidea (N NER' drNE'qhmnmchfyu[ga&}mt@l-’)mrﬁlDRl SSSSGL GCX2 ( SEQ
IDNO ), [69] vvherein at | east one of X1 and X2 is an

[77] nloaéfglﬁl A{j 903 1ts% ecq] g‘el%u%g ?:ﬁflyér?g gneerrel?ﬁneet scﬁ%ﬂﬂeggﬁfseﬂrﬂpls incorporated

herein byaatyrend:eh elso dﬂnmt@s agiiger p@ndmmbng spgfable forlugsin thqyproseet invention, such
as X-Cys %Hbafy Xr% Vs l\/f(g‘{XI)pSArlr?g‘%eX%? QQI] ﬁg %LGI#! Lgu éiﬁ/q?ys (ﬂ}@l\/g% I%e?l A@%g His-OH,

wherein }é)SéHI'[H @lyaey-Cﬂ)y- dkrIgSerM’rbéryerthel Gln- G@ -JesGlys coupl ed
at its side chain to the m)difyi ng noiety and X1 is

[78] 3(51 gtdﬂig nﬁ 2;%5‘ 2636‘9%519%, lf'e‘B{:u én oébh glé/ enﬁﬁé %scl&furea(gf V@iﬁl}flg incorporated

SI ne. I ment
herein byLlyzﬁzrmc;)meecmbas ohhersnasmtaetwcmtldﬁ trglogh euitablgi fbyqunrtbfr Blte§€nt invention,

includinga&(—jc%%ﬂe%l?—%ré{%gqﬂéﬁgg}-g%—ﬁé(ély-ﬂr—tL%ﬁ-gélt-él\fl%eYuGlgg—%}yis—S{ (where the 2
cysteines are bridged by a disulfide bond) wherein X means H or H-Asp-Ser.-Gly- and Y denotes -Asn-Val-
Leu-Arg-Arg-Tyr-OH, -Asn-Val-Leu-Arg-Arg-OH, -Asn-Val-Leu-Arg-Tyr-OH, -Asn-Val-Leu-Arg-OH,
-Asn-Val-Leu-OH or Asn-Ser-Phe-Arg-Tyr-OH, or a salt thereof. Another set of analogs suitable for use in
PCT Publication No. W08912069, published December 14, 1989.

[79] A further set of natriuretic peptide analogs suitable for use in the present invention is described in
U.S. Patent Publication No. 20030109430, published on June 12, 2003, the enﬁre disclosure of which is
incorporated herein by reference. This publication describes a peptide having natriuretic activity of the
formula: R'-Cys-Phe-Gly-Arg-Arg/Lys-Leu/Met-Asp-Arg-Ile-Lys-Met-Gly/Ser-Ser-Leu/Ser-Ser-Gly-Leu-
Gly-Cys-R2, wherein R is selected from the group consisting of: (H); Gly-; Ser-Gly-; Asp/Lys/Gly-Ser-
Gly-; Arg/His/Gln-Asp/Lys/Gly-Ser-Gly-; Met/Val-Arg/His/Gln-Asp/Lys/Gly-Ser-Gly-; Thr/Met-Met/Val-
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Lys coupled at its side chain to the nodifying noiety
and X1 is an unconjugated Lys. It wll be appreciated
W@ b@t/11d885 unconj ugat ed peptide is al so an asperCT/U820051¢19249
invention. [70] Virtually any natriuretic peptide may
be nodified according to the present invention. By way
Arg/His/Gifi- A Byl - Jpetiy-d eIL}pFRhlr/Men-Met/N al—AEgVIéls/Q]hi A&ﬁLﬁ/Gly—Ser—Gly—; Pro-Lys-

di tiQn. are d .
e GEASLAB BT RS L, e SSSCELOE et s
Asp/Lys/Gi&{Set-Glybyorr 21 @t deamiBNE;id fsa]uemmfphenatWﬂ 01:3111@&3 skauence for porcine,
. r in the nativ enc r | v, serv "
canine or hun%aﬁlgﬁﬁP&),nJoruaa(iomg%sﬁglt eergo%? gr 1% EOhga&Hgmer ékb' X/hereln I?' and R" are
independeatip boshienalRyl(inahis téve, lp# €3 ent AlsﬂdILEﬂ‘ltAlsm/hys—ﬁalv\AsrdhysBNFP—DeB Asn/Lys-Val-

v &%ﬁ%%ﬁ%%%%%% R B A R s o, o

NR'R") thpeepf, wdkh tior prb‘ﬂsceﬂhiltl’rf thafemalalis RblijPhﬁ G- ArWP&géeu%sp%&rg Hle-Gly-Ser-

e s S I B0 15 I8 00 KoL A B AU

replaced wt h anot her am no acid, such as arginine.
[80] Boll @wtieplset, of emjlegyaisi dencribied hin n¥viesh \Hirapears Ehike  EP0542863B1, issued
November &é ?l\%g? I ndetsa%bséts rhe slégnn rﬁ%gnn ﬁlcﬁ %Bmpr25$¥r§£1 I&?erﬁnmal to C-terminal: a
carrier pratéis @ﬁvlmuew tohaabutcso rhqDaqdnqhatmesanot leyigdia Ghe maidu® ar m\saGly sequences as a

ant it Qf ret [ ' s

Staph V8 che%\éage sﬁ L Stal% Ve %lezrva € conﬁ)clhf?lg gﬂ(ﬁ&l r%;s CIL% oF grs]]? (gi’lg %ﬁ%?%l%g positioned at
the C-terrpimilnaf m;ll cdzmdr,h:aﬁ hmde IEpmel st cmttamngal Stgxﬂn]é& clebege bt fused to said
cleavage s1te Wﬂ ﬁ%% sa1? ﬁL{ );)r 62#1 u)glabl $2 pg 8g£bto { & ?B gréat ’I%? gatgﬁ 'é%)o describes the
use ofanNhameMIa‘adm«»MMQanQMam of the pepti de at the Lys3

of the peptide sequence for native BNP. Am no acid

ti [Wely e to.rep S. . :

[81] %‘iﬁ% Aa‘rﬁ‘{ltrégl% ﬁegf@éq a}’?a?cg? Jruga ég qor g%:nﬁuihgfﬁ%s%% 111%4?13 n aa?e described in
Daiichi’s EU)&ePab@s @gblidatiomiy. ﬂ)@2@l8§843akph1dlsh@1 alddiulm‘i 200 ﬂthleo%alh”e disclosure of

t
which is 1%(';%120&&9({ he%g Rl))g%(fletrén%?)r \’/VEQ%/ d%ﬁ S eghysllcﬁ ré “g acélve goly%el]j)tlde X-Cys-Phe-
Gly-Arg-Lsfs-Map‘k@e@ug-IWSdrSar—$Gy§er e lcueGlyflys-LoxYabla-AtgrAngHEs-OH  [where
ANP ' '
the 2 cystem%shap{lp&dgg(?%?eﬁ\%x &8 g}%?%? %e%?a dlé Alé)lg% oYSﬁ]C glgélqus‘ é\{‘i]qu{ a? g}ﬁg G}?I -Ser-Gly-.

be selected so that mJt ation and coné ugation do not
[82]  dh inmakingt such lsebstigtiongi thy lofraphtbicr iaden off srginpe@pids gan be considered. The

importanc%%@kﬂé 3 n@g%}ﬁl@ Qm'lrl?) a@ rlﬁ(!ieg(lﬁll %nféx{mgm?egch{}é 151310&19 rfuIMF 51 él a polypeptide
I nent e natriuretic COﬁpOUﬂ I's defl ned

is general@sundqgtqq)énm ths antBNPmmqp@dabat dheg@@g@‘nbjglrwathpp ehaeacigr of the amino acid

o 3 5 3 U35 0 G BRBEK SIS, e mencion o

the protela mdth@theomeleguleqnﬂaeh ping gad bgs@eplegqsxgg@ga droppthis mﬁex on the basis of its

hydrC)pholt’)i'tQ:]@gF1 g (gh d Qha‘%&%@ﬁc\éa&s' f\éﬁo@ybﬁo!letubﬁlé ?—p@S) Qﬁlﬁfee@@@? Yleucine (+3.8);

subs tution or 1 nsert
phenylalapine (1238)l cxsteins(sysise &%@qmeth@@me éfl ?)h elamaft il $p;ealycdne (-0.4); threonine (-

0.7); serif€ r?—tOi.8q;etryptophan (-0.9); tyrosine (-1.3); proline (-1.6); histidine (-3.2); glutamate (-3.5);
glutamine (-3.5); aspartate (-3.5); asparagines (-3.5); Lys (-3.9); and Arg (-4.5). As will be understood by

those skilled in the art, certain amino acids can be substituted by other amino acids having a similar
hydropathic index or score and still result in a polypeptide with similar biological activity, i.e., still obtain a
biological functionally equivalent polypeptide. In making such changes, the substitution of amino acids
whose hydropathic indices are within £2 of each other is preferred, those which are within 1 of each other

are particularly preferred, and those within 0.5 of each other are even more particularly preferred.
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[ 73] The conjugation site may in sone enbodi nents be
inserted, replaced or added at or near the Nterm nal
WO 2005/11685%. , an insertion or substitution w thPeT/UR®05/019249
N-terminal tail am no acid sequence, preferably at the
N-term nus, or positioned 1, 2, 3, 4 or 5 am no acids
[83] fIir 0 Alsd hidefstdod ﬁlﬂhﬁ'&rt th)ft tial shigfitudibh YElRE, ani@sidids@aebe ﬂaad€26ffectlvely on
ermn

9
the basis 3F PRt SRt RS S SRp hah By ovrmel PRI Bopappieggheren i i
entirety, plo@idey ShdorthelgReRdsedbdan Grvirhg: ﬂl@(ﬁﬁphﬂhcﬁtyaop raEfn@fdire das governed by the
hydrophﬂ}efzgi gllésn%ggﬁxtt glgt{?ga,?ft | (il;lal{'rg]%tla%ﬁ gz%glg%%?%caiarto goﬁgheapsrotte{]n.e As detailed
in U.S. P&k 8654101f the follohengdiyatsphiticisiailes Reye Obenlays Gred AF Gnindadd residues: Arg

(+3.0) L Q5 R Tt BRUERE GaDrA Ur ST ULt fapesagine (102 ghvtamine
(+0.2); giyoiip QW chreohtidi ¢0.9)) padlindT(re5 PN alafi@e OCE)S msm;nmpo B); Yoysteine (-1.0);
methlonngnéra)r vgﬁrr.?agl]: 89 glﬁngcg?epf? %)1 n:ﬁ%tg:\/n% I\gﬂ@y g?ro?%eg?b 3‘) Xhenylalanme (-2.5);

tryptophad @B14). UAeIsi i d@epdd Biethasadkiligs inthe brt,l adcindisteacidhenlbe abstituted for another

. t of. . [
having acd?/lgﬁ%ﬁ%@@glfh&?y & tl Va%ﬂ ns\%h IroI r]%é%@l%gﬁ%l y@@é\éﬁjegp anﬁ m particular, an
immunold‘gﬁkiapj/ equibyed polgptpiidade EOMhtdheﬂi@b,yﬂfeOmﬂiktft@‘.mﬁh bb@mind BAcids whose
bsti.t t i ons

hydrophi G e ghSs Al L AL Err R G B ofiofg HATAL® AP gf goch otber ae

particularfy @éfertdiiCardahos &vithBAIENERRach Bier hi@RYerAifiors Padicularly preferred.
substitutions, deletions, and/or insertions do not
é&lnlna e the activit tive seq%en es

th
3 Beare Sy eyl afvarulbai it S E R Bl gugre simitar of
the amind 5b1(8ﬁh@émflﬁ§uﬁﬁltﬁntsafqr exM;il@tthdjmhydm’pthélwp aydraphilicity edhiacge, size, and

e tike. PP T Frubly” SR5P50HS b oot il st PC gigpicanty alering
the blologMFhll Edmvitysoﬁ th@pﬂlﬁ&pﬁde& dlahﬁkeevaﬁlohwd Itlecf bfegbmg chatkegeeistid @8o consideration
are well kélg%]il ? EEOSP glglé &I\{gfz gl’%\%‘é %’ og g%@%} %Igt a&)lg ?ig Lu{:c%rl%'la[:c%ﬂd%spartate; serine
and threohibE Fgtu@mind AddSspagfien ﬁncﬁza&% led@Re addsdibuSine Pat ent

6, 028, 055). As an exarrpl e, the natriuretic |oop may

[85] ISAIU C| #q%e d%rﬁtécl) ltl:ﬁ)g dO ne\él::qu p e nm ﬁlgt urre':F ﬁgep(% erv {\Ti’)vgnalogs can be
prepared &g tal varitty 'dfredogeizéd pgptide sgnthesis necshoqeescmslmmg,ﬁmt nbbhlplted to, classical
(solutlon) né%t on aV thfgg? r%?e]tg nSCC%ll g)f/%l%e\tr}g 1 t I Ve%(l r%%oqntgnan N. mer?hOéls.
conservatlve substltutl ons. In anot her enbodi rrent t he
8.1.3 | ooMults-BPdPeptided by renoving a set of am no acids
that does not elinminate biological activity. In one
[86] el odirimestic comprang ety i adke bamamdgpeipﬁéf# bayéng tigeor more natriuretic compound

units in s%ﬁ%ﬁcgé% %ﬁt@onﬁg}p H’lCF.ldlnE %EIE e q\\é%o&gwhvyée%? s %&u%%%l c%ﬁlﬁgund units. The

compounésompx)ﬁigmpptwhalmmp@@@a ileadex| andpoektensiod @p@pw_at either or both ends of the

natriuretic peptide compound. For example, by way of example and not limiting and without limiting the

structure and/or formula of each multipeptide may, have the following structures:
NP-[NP],;
NP-[Spacer-NP],;
Leader-NP-[NP],;

Leader-NP-[Spacer-NP],;

17



[75] In addition, the natriuretic peptide |oops or
anal ogs of the native |oops may include an N-term nal

wao 200618085 or a C-terminal tail, such as the tarCEUSH005/019249
native natriuretic peptides, e.g., hBNP 1-9 and
UBNP27-32. The tails are single am no acids or ‘
pepti des that dhadeaqSpabi-NPlgate bi ol ogical activity. In
some cases, the tails may include substitutions,

del etions, and/or_iQsert f..amno acids differing
fromthe nati\%eageerh[g%ar?gléw'sigp %1%@ as such
substitutions, deletions, and/or insertions do not
el i m nate t he badefNR{$acadBlyvEttynsoh; t he native
sequences. I n one enbodinment the tail or tails are
[87] Rasged on native sequences, but truncated by one or
nore am no acids. For exanple, the N-termnal tail,
when present, may selected fromthe follow ng
[88] hBNPsleyerempls bg 192, 374.9, 6.6, 8,99.19; 4-9 3-9, 2-9, and
1-9; and any of the foregoing segnents in which one or
I £t 'e?ﬂm r hrilRRé fe WMaldd; @ Gy or Arg
1891 ﬁzsllg%j{%%sfcﬁnj arly, a C—tgériﬁ nal Iotgai |, when present,
may be selected from hBNP segnments 27-28, 27-29,
[90]  Syacgpmaphe an ampggcigegdue ofrfgseHfs, OfAmipg, é01$ 5Ky %@t FpRpeaved by an
enzyme oﬁ&ﬂﬁiﬁ@ E&Mﬁﬂr%ﬂb%@% afind RAErebidife dr@8dudhtRDf bHinoRPldRE6Dresent in NP
with a Gé or an g residue. Exanples of pregﬁygﬁj_ )
(.2, GluAsp\laClisCluaire-RarAnguigt £ Hd pe 1 as Aen@h e TygNpys-lle; Arg-Thr, Arg-
Tle); segnent 1-29; hBNP segnment 1-26; and either of the

foregoi ng hBNP segnents in which one or nore Lys
residues are replaced wt

h a Gy or.an Arg. [76] In.
(011 Agefier Pon frsxemRle Po A SHslergam A gﬂg,aménw@[ege%%%ﬁfegﬁdde (e.g., leader
peptide 0PN aPPEtiAM beD bR 1O randl$BadeR ist SRR cled YEBIbEIOMe Matamip®ELRom conjugation,
described In the art, For. ex np

le U. Pat en .
asits i By ah4 he el g A LIS EG R AP B PP o SRR cookiall: V3
protease (éfrlddﬁ?d:)tgihas.b SGhA®P F(EQFGI:A&QA@QA@LMWg-[AQﬁ-Gbﬁ (I_Qi@)_6-A1a—Afsp-Arg-X-Lys~Arg
where X qag?q%{ﬁllpégriing agi?l%g I(Hi2)6-gl\2/1-lAnslgn-£rgI({hll- rgeil:AlrgC-c eg\t/albYeI bt}y Fu%n; {'I—ES)&AIa-Asp-
Arg-Val-cE%&V@I@L - B é‘[@oﬁnﬁ%ﬂR - gﬂl\?\‘)?bﬁﬁ:&%gﬂ Gr | |(His$63A}aS$§p-I§@¥I}e$.€Eavable by
Enterokinégey}/I%Iis)%gq-dg-é%é,%gs—@wgrgé}issWﬁs@gﬁgie%é&{%%yﬁ a%tryr ()gbdr Factor 10a),
improves \{8lubifityNaddlof -aS@sts & dcietite trodadhe Gl (e. & WiaS8p-GlyYGli), and/or purification

Lys-Met-Val -A n-3y-Ser-3d.y-; o .
(e, CHi Bl - GGV Fided 5 Pesretly gleaable fymy theymulipsptidsspy ensymatic or
chemical @eﬂva@a,YprgﬁfablgaMén é&%¥me that would not cleave the NP; the Leader can be a leader
) R3-Ser-Pro-Lys-Met-Val -G n-Ay-Ser-@y- wherein R3 is
peptide fro|@ nehe Mivi no aci d sequence of positions 1-99 for the
human protein or a Ctermnal portion thereof, and R2
[92] it &bl maNEd2 exdMIPR bead singdhesiBing atithen mmttofayidsgquendept yéptide (e.g., leader

peptide o IZ?I’I %ﬁ‘ i Q f(epj_l@% rfa)&rgtgé?%@eé_&?iglrﬁ% Ssg{!)gt‘ﬁg ?oﬂgcgcﬁl%%/ Qllte(é)j\éfr{us from conjugation,
assist in puifiSicalidh -of elé-rMlGpeplids e\ (HisHAIAF GpA1gGlu), improves solubility, and/or assists
S T C Y LR N A —
(endoprot@in@R4 1 8F and Gdbigtemadr(Aas-W),Arg MO Are-Bhe oeALd-Kd ys-Arg where X can be
any aming iag’ig IorO iygr—gluglrgmgqaeaiw%blie 5 {1 r%rﬂggg al-cleavable by enzyme cocktail Urokinase
and carboxypeptidase B; Asp-Lys or Lys-Ile-Cleavable by Enterokinase; Arg-Thr or Arg-lle-Cleavable by
Factor Xa or Factor 10a); and Extension is preferably cleavable from the multipeptide by enzymatic or

chemical cleavage preferably by an enzyme that would not cleave the NP.
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herein by reference, also describes natriuretic
pepti de anal ogs suitable for use in the present
WO pooentdess, such as X-Cys Phe Ay Arg Lys Met PSPUS2005/019249
He Ser Ser Ser Ser Gy Leu Ay Cys Lys Val Leu Arg Arg
Hi s-OH, wherein Xis H Hdy-Ser-Gy-, or
[93] EnSete Peoaby sitddtsuchathodd imclidyd GenheCByacer, ©8]sehdrding the leader and/or

extension gr?)%c’ngtpetéls\lé i, egrg Aér‘fe?%hé i?,'e?elscgeg I%I% g%? a:) %l?é%/ 81122?/%18 r:‘lég Isear% ;é/ r(goeck%ri]ltvivi[l ecleave all of

the cleavapefies.chaexamifis clid d@sagetshe ArgiBirrArgr/et can papdavaidydivah.ogs
suitable for use in the present invention, including

- - =~ y- - Ar g L.eus - - bl es - Sef - kel- Serg . o
00 I, e R e LB Bt v
Spacer i leAleHAspHGLy-Gédu. BBncymbwiimrest ¢anXe wieaved bl Mrprotease (endoproteinase Glu-C).
.Asp- Sef .. = - a denot es - Asn-Val -
The e E RO AL D2 BRI o0 h g v oot
-Asn- Val - Leu- Arg- Tyr-OH, -Asn-Val - Leu- Arg- OH,
[95] Isnethal enttwdin@t, dreadss ris SHis)sPie-AAppIF(-ArGiHhr-Ag-Argserl prg-X-Lys-Arg)

r . Of. I j A HSE, | ST e
(where 0 by e R s BP0 T h AR A ks b Lo
(where X0@@,be[an9 Jambnof apid)hand Spater of Argaln-Angetrgor gaptii-tes-Arg (where X is any
: I i f.ar ' : ' At ' .
R L L T B S
publ i shed on June 12, 2003, the entire disclosure of
[96]  \ihimskher smbattmepsdrcatasds (FbDenli-byp-GlafAsedirb Extepripris (His)-Ala-Asp-Gly-
Arg—Vap IAQ& 'S?&‘éll ﬁprg—evsa?r '1‘91@% BoARBL A€ bbakng b@/aat @foﬂﬁlggey(ﬁlrboxypeptidase B
activity o he 'f or mil a.
cocktailR TheyesulPheprofiyct wg> ox ) dopmetteu/ Met - Asp- Arg- | | e- Lys- Met
-A vyl Ser-Ser-Leu/ Ser-Ser-dy-Leu- dy-Cys-R2, wherein
hSn&e r i CRDSESI1LAG-1956 ‘or (HLys-Tle), Extension i
[97] %‘]‘ ;?&h%eéﬁﬁgdﬁg?nﬁ,gég}i{rggl %ﬁggggf@g@ §_(;}Q;9 3% ‘or .ys e) - xtension is
(His)6-Ad\ﬁ-g§/sp-|iG§,y-GAgp-£§b¢rLS}gp-@e» algb%/pag:rys Asp-Lys or Lys-Ile). This embodiment can be
/ 5 S B Ednjdgaté:
Lys- Thr/ Met - Met/ Val - Arg/ H s/ G n-As([Jg/ Lys/ d y- Ser - fo_ ; L
[98] pw @.ngtygr_ embodiment, Leader is (His)s-Ala-Asp-Gly-(-Arg-Tht or -Arg-Tle), Extension is
is)s- AR A sty MRE S YR orAL Qe /aGH BpAePis LAKS /T8 ¥r SRS Bhis embodiment can b
(i) LRI Bl yﬁé e Ny el n{% ? CTDOCHnEnt tan be
cleaved[qgrg/ﬁ_aytgy & Pr @@ltqr(];‘()%,/_ @aquxyaepj_lgasp@ en@YNe FRCKGIl g Ehegyresulting product is NP
or NP c8§agseice of the native upstream sequence for porcine,
canine or human BNP, or a conposite thereof; R2 is
OH), NH2, or NR R'" wherein R and R' are .
[99] i([ﬁ@@cﬁbﬁmﬂlyﬂ%mﬁ%rSk%g-f%ﬁgrﬁSPrﬁlg-ce‘aéée-l’rf:fﬁrgc}ea&?f js Clu-Gly-Asp-
Arg-Arg, A5 Ek¥Ssion38 (His ) IV @ly-AQS AL X8 Malthik eMboddsét, L& NVak NP conjugate can
Leu- Arg; Asn/Lys-Val -Leu-Arg-Arg/Lys; .
be releascAdigng § andecaoarpepiidss Byaarmpropeliall undpr copgelisrrenddions.
(NH2 or NR R') thereof, with the proviso that if the
[100] fRrdiher ésbddimday, Sphee s is= AigOasPr AalRuASS BrdfAfl; Leader is Glu-Gly-Asp-

lle-GAy-Ser- Leu-Ser-dy-lLeu-dy- -R 2, and Rl is
Are: g, K5 @Vle:%fg%rﬁ%égpaér&é%& it b R ARG Apiysequence from 3 to
40 amino| &6 redtdié kn RAGHhEEfeEBly i 5.amakiogsmbsiidas Cthe DBdod NP conjugate can be
Sci os, European Patent EP0542863B], jssue .
released using a tryps%n ancP ca?boxypept?c{;e B enzyme cocktal}under contrglled conditions.
[101] 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 or NP conjugate can be

released using a thrombine and Carboxypeptidse B enzyme cocktail.
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Novenber 26, 1997, which describes a fusion protein
whi ch conprises fromNtermnal to Ctermnal: a
W@ 2005i1emw5pr ot ei n of about 10 to about 50 kDa whdTOSHHOEE619249
not contain AQu residues or Asp-Gy sequences as a
Staph V8 cl eavage site; a Staph V8 cl eavage conpri sing
[102]  dn Ghather &ﬁibd(ﬂlﬁleﬂr Sﬁaﬁr T )9ﬂa§f&g{mﬂ-@ep-m%(}lui-mmlﬁroa&rg,t beader is Glu-Gly-

ter naI ti

Asp-ro-Ag 08 s FRNECGRE T Eaipfiats | pOBR FBLRRRGAC R or e conugate
can be reledsehwsage thiombine whetehdaxysatidse fAUSizane pockiadi N exhi bits a

pi of about 8.0 or greater The patent al so descri bes

erni d t . .
[103] alaolfﬁer[ g{kf%&eﬁ Spacey }slal\l'/{f;té QL Eeadeli lsg\életg\lfllétr 8181;%)2%1%011 BT g—hs)é—AAA—
Met-Met, f\xztreraJAAAl 8 ahpemproesdd tequence rﬁtomo’m tcarl@ agh®cacidedidiigs in length. In this
nt_ Publi.cati No. 20020086843,

embOdlmen *‘ﬁtﬂr)tog\'pconjlfﬁa%c Eer’f Sefltuﬁ%gg i're disclosure of

mhlch i's |ncorporated herein by reference), which
[104]  desooibbresmbodihgsi Sbogi dalAsy-Laptiila-6lypGluy depddr de Ala-Asp-Gly-Glu, and

. X - Phe . :
Bxcnsions U3 ED S s ks g2 A 7 givsah B P s o s e
V8 proteage EydopkopsindyaGlu-€)iandregddrgeiriiss AGHN[optteil.e t he 2
cysteines are bridged] wherein Xis H Hdy-Ser-Gy-,

[105] gﬁﬁﬁﬁé? Emg)%d%n&% SSpIX?cIr 1svéfu— %ﬁ}%ﬁl ?@Jd’egs 36@'1a—AL1§ §1y &iﬂl and Extension is

suc st tutions, ropathic in
(HiS)s-AlaﬁcismGIyaGIud dn ehnerhlendinomsitbeNB dr N?hemum'maném cedeaggd tismg a V8 protease
(endoprotglylgﬁr Qﬁl?btf 1&5@1@%1@0:1{ rgavtzlri\?feﬁﬁla of Qctnzlgrate%g NT"tflg.r active
oglc ctlon on polypep i de 15 general

understood in the art. i s accepted that the
[106]  rlelanetherentbpdimsplatSihast esﬂQIrUa@tleLe@ﬁr sHelugrydsp-4ds gt the C-terminus and

Extensiof ant{l wﬁ% %\ﬁéep IGS@ CQ/HQ@rtﬂe %{CHEIBHJ & m]kédh@qth a fusion partner, an

which in turn defines the
appropnatmﬁleolap)totegn wibfchtdae fpr oteaiple, b elbrveblpaie episrekingpe dn thispempbodiment, the
|
NP or NI?{:;@eﬂ%g%%éﬁb?%ﬁa%@ﬁ%g?%ﬁ%@%%%ﬁ?y Q%d%gﬁ%%%gggglu @dtg)SuéP(pNP Glu, a novel
NP analog b ojugate sfINR §lias fol | ows: isol eucine (+4.5); valine
(+4.2); leucine (+3.8); phenylal anine (+2.8); _
[107] q}{%h&hé?%%t{&h'e&e sﬁa'bgr é)Gm-@@J Riegk tkeAl(atAJs DG &Y Beension is (His)s-
8); glycine’ (-0.4); th reoni ne (- g serine
Ala-Asp- lyeGle) whary (g NosrRiRUS is rﬂgeﬂmthwfess@w*eeqme@)ppmﬁﬂet? fysion protein, which
can, for e(:an%plcﬁ)oe RbSble HaBitekkdnady. in @lsWhBOBRESnt{ th3 N@or I\@’l c‘éflﬁéﬂt@@an be released

); aspartate (-3.5); asparag |nesaé
using a V@ p@igye (egc}mro}:qi@as? G @) to yiedd WP1Glu, g@oygh raygl@g,gr aovspnluggg gf NP Glu.
skilled in the art, certain amno acids can be

[108] SIH BSdthdr léBl%leQMnto‘Slth%Er BRINOIAELASr R 0y-AsSAE-GRland the Extension is
hydr opat hi ¢ j ndex or score and still result in a

Glu- Gly-ﬁan Hlocplni a9d the Eieraings Laknksi 1t gi e pagtpsry i gppropriate fusion protein. In

this emboctfnhtl:ﬂt RON@I R Np wnﬂ{g@g'cﬁﬁ‘lbe fdasdd Rnald V8 gria¥AdeBiproteinase Glu-C) to
' ypeptide. In nmaki ng such changes t he substitution

ywldNP@flu ampYrd N @peles.wr a & pt b pBIHIC i ndices are within 2
of each other is preferred, those which are within 1

[109] Oh Ba6& Side@iment, Spacer is Glu-Glu, Leader is Ala-Asp-Gly-Glu and Extension is Glu-
(His)s-Ala-Asp-Gly-Glu where the N-terminus is linked with a fusion partner, an appropriate fusion protein.
In this embodiment, the NP or NP conjugate can be released using a V8 protease (endoproteinase Glu-C) to

yield NP-Glu, a novel NP analog or a conjugate of NP Glu.
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are particularly preferred, and those within 0.5 of
each other are even nore particularly preferred.[83]
WO 200581@&550 understood in the art that the subRCT/USZ00DO9249

of |ike am no acids can be nade effectively on the

basis of hydrophilicity. U S. Patent 4,554,101, the
8.2 Mtidifging Misietiedf whi ch is incorporated herein inits

entirety, provides that the greatest |ocal average
[110]  Padiifyplithoieties ylreorhoiatiqs ribdt enalify gbe gmmmecbmqy)und; euch as a BNP peptide
compoun&ya%d epf%gxlpl ghset %/%n{pﬁu tﬁ‘%esueﬁ aqropﬁrwbeg %s a(féscn?be% I1,ilere1n For example, the
modlfylng)mgteeq o rédicel deantk of d¢gnadal'1¢81 ofRht eathurét1c560¢1;p:bﬁﬂd irt Yagious environments
(such as ‘[flé) b!r[] 8’%‘[ na% o}r{ gléa %g)%hsltrlegrﬂ\i ¥ud 61[ alfgsss rc]) t\ﬁg %t%gﬁ 19 g’(ic’nla ? gtd%graded in the
modified (f@:u()thafi)wougil bt deptded @rB .ﬂ@ ab]z@n;ce @értlnmmo@ﬁ@ng%)n,mety in such environments.
Preferred tqﬁ(p B :qglglf&%c)%% )thosgI p‘?x%Bt( E% %ﬁurg cy cC:AmrPom%cP mgslgate to retain a
therapeutiaalbt sighifivent(pedeiBige fo Slgtbml(vgca( activdy of thepdwend natriereiic don@Ppund.

valine (-1.5); leucine (-1.8); isoleucine (-1.8);

LR s BOBRY T A R
[111] %CI.%”AI‘Q uﬁlgllOQS %%Fbtl & 1t Qg‘rf *bE Uh& eIl Q5 t?J' g%ﬁ&%n@ @&hﬂgln@ to form the

simlar hydrop cit ue an tain
natrivretih ceyhpnyhé gphiygatag descaibech hereiaribati Inocbﬁ'r 11h|3 (,Stjlbﬁlﬁy, splgbility, and/or biological
[ ent C
activity df ”HEH gkﬂkéﬁg Iﬁglluge)éggcg #)ﬁl?lldon Ex| %9%1)5? %g:tldggl 1U belymers or oligomers,
amphlphlhgzmlms P ddigomery, and bpophilic pmtmrswr zhmneeSach ot her is
preferred, those which are within 1 of each other are
[112] %Etﬂo%e?sr tcﬁf sRERE %[151{? i F@rﬂg's)t Eﬁﬂsﬁcmﬂé Ak Qr §eg9§da§1@qgkages in their
her "are even nore Icularly preferred 84]
backbonewfqrueﬁf@aplab@v @OIYdh’lPﬁ@ %MQHS Q@b@tﬂuuﬂmhydsﬂma% élﬂ%tﬁhiﬁénkages such as
lactide, gﬁ/@tﬂld@ Q;a%ﬁﬁg eStek, thGanlg AlaiiNeri® FhicRbde sﬁsc@ﬁtlbieh@ h%%s This allows
cid e-chai n’substituents, for exanple
the polyrmr@l ) ybh ovéﬁa&th ipto. Iyt esheoniar Meight Elaemees. @?(QIEPICS&HH sydhgpolymers are
descnbedI fok%{anﬁ:%eem §rBﬁte§UIb§t6| 1t5§t2'1 PRfbbeletal. @M NO aci ds t hat
be I nt erchanged Wt hout significantly altering the
| ogical activity of the polypeptide) that take
[113] \ng{eéqygatlgf hydsephilisy @B]@hl]ﬁgh(@ [3a¢ HeqpbHic gojyaers; gnd @ligomers are described in
more detSIARwder ation are well known to those skill in the art
and i nclude, for exanple Arg and Lys; glutamate and
aspartate; serlne and t hreoni ne; glutam ne and
822  aspHydesphilic Meiefieyal i ne, | euci ne and i sol euci ne. [ 85]

[114] ﬁ@mm]‘b@gﬁ& lil%geg{ I?%lg d g%ogsh &@ﬁéﬁ;ﬁggg&%ﬁ@@e@é gn’lderstood by those

skilled inPth€ pAIAMuddE, Butviddk lligkityd t@fporyaxkpgﬁe Z196b1 pefdtieslotisey My MOFhiEc polymers,
technlqﬁ S |nclud|q9 qit not ted to, classica

sugat m"‘@%‘”o*k RRYY ﬁﬁateﬂﬁ’c‘?’il&ﬂ@ o “EP“B’FF&E@C t hods,
sem -synt hetic nethods, and reconbi nant DNA net hods.

8.2.2.1 ®Polyalkylit GlycBiWRoiBaat i de [86] The natriuretic conpound
may al so be a nultipeptide having two or nore

[115] rPatyalkylead plgcatodrpamntydunds with repeat alkylene glycol units. In some embodiments, the

units are all identical (e.g., polyethylene glycol or polypropylene glycol). In other embodiments, the

alkylene units are different (e.g., polyethylene-co-propylene glycol, or PLURONICS®). The polymers can
be random copolymers (for example, where ethylene oxide and propylene oxide are co-polymerized) or

branched or graft copolymers.

[116] 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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units in sequence and optionally including spacer
sequences between the natriuretic conpound units. The
weowpounss may al so optionally conprise a | eadeCT/E8I00D019249
ext ensi on sequence at either or both ends of the
natriuretic peptide conpound. For exanple, by way of
and Dmge%cﬁlﬁnﬂsﬁat’ﬂ)ﬂd P@Gt hds ithd ﬂbhﬂl@a AL GHINPU vhére il dah Rehgt fi@m about 2 to about
each,. mul t]

4000 or I;:lné){/e {:PHirGe ]i}alﬁa %1% d:o{gf{u SSe P%f lggs Vmger[s %)lge(g' wa er—mls¥1b1e (depending on
moleculaiNieiplSp desrstablie] cliemidabia dert; ]IiiElfc[lWR}ﬂiy stable and generally nontoxic. PEG is also

blocompakglader Mo glsgi)esr{“g} prﬁlhﬁe #3 }e{gr?ngr{e d; én thﬁﬁJofl% gg%peﬁG moieties of
the inventierEkickids laanmbe8 ¢ PBA esubunfits 8§:1ednechﬁym the lfolbwa’(gp:laﬁgds ehd.wn in order of
. .2 4, 7. B, 0 0, N r L ur
imoreasin PSSRt Pt 3k PESp el A5t of? CT50) DRt By moditing
moieties WA isdudaI?l RCL, 84, d, 8, @sird0eutamita seri es of am no aC| d

residues that are cleaved by an enzyme or enzyne

[117] am noa}é C‘Ig efsogclr;] Ospe%ede‘ Qe e%?ftrgs% ev, isl?reci.regc:%;bg&J gy ¢ a Slgb §36GS Us. patent
Apphca’uﬁ NesAfﬂQAE%AB a3 1Ghryi- @/ &V,?) 787 gholth ﬁ}eArngaeAi 00 Arlg- eititeydischusgres of which are
mcorporafrgglaeéerln n,g ere éx %rn%@éélg)etsgﬁé? cO rdon@r glgpﬁe%) 81’1 [tlgeﬁlnarket. By mono-
d1sperseda1mmm3aatcthﬂi t]mqﬂx;elﬂky&ne plypxd pbi lohye éem‘le mdl@&hiﬁWeigbtpmi adkelatively narrow
range of m8 e%ul%rn\g‘cln%}gse pf)(n) AVaﬁtagﬁ\Eaftlfes: Otﬂﬁeulsela%weq%lovg rr%aogec%l i we1ght monodispersed
polymersais Sha ttheyl forpudakifyi defined rRogfigatch sotaabiled, papehi ckm ;(aelhgaie both reproducible

-Asp Ay-AQu - cleavable by enzyne cocktai l
Symhem%g{%%/gta%pége ‘(endopr ot ei nase G u-Q),

(H s)6- Al a- Asp- Arg- Thr- Arg-Arg- or
[118] (’Ir-Hles’)EG cAh he Abmarpgyieriwith-aArydronpiesraipXt cah tdpminan(betord reing conjugated

to the ren%ﬁdrd?rn <?fr ﬂﬁ(-ﬁll_% S%g Ac'o%}gé“us rl%::@,(?’l czfs{ agsg\;’ﬂae %fl eﬁ(g)?)?%?(g 1S Sclpz}/s methoxy-PEG
(or mPE(E)HWhéreoAb w{mmp Lsys retatiwlﬁii@)’[&lwxa-gﬁcslp Wiride {hk eth@f @avmbd & a hydroxyl
group (thf%if EC)Q)ltép %F ll.(o g%,ugelﬁlizlsé P ung\/Agﬁ 6%@ %g C 58 rbe ranched which can in one
embodlmﬁadkcrbpr&@at)ed as R(—PEG -OH),, in which R represents a central (typlcally polyhydric) core
agent such as pentaerythritol or glycerol, and m represents the number of arms. Each branch can be different
and can be terminated, for example, with ethers and/or esters. The number of arms m can range from three
to a hundred or more, and one or more of the terminal hydroxyl groups can be coupled to the remainder of
the natriuretic compound, or otherwise subject to chemical modification. Other branched PEG include those
represented by the formula (CH;0-PEG-),R-Z, where p equals 2 or 3, R represents a central core such as
Lys or glycerol, and Z represents a group such as carboxyl that is subject to ready chemical activation. Still
another branched form, the pendant PEG, has reactive groups, such as carboxyls, along the PEG backbone
rather than, or in addition to, the end of the PEG chains. Forked PEG can be represented by the formula
PEG(-LCHX;), is another form of branched PEG, where L is a linking group and X is an activated terminal
group. The term polyethylene glycol or PEG represents or includes all forms of linear or branched PEG, and
polyalkalene glycol or PEG includes all forms of linear or branched PEG.

8.2.2.2 Sugar Moieties

[119] 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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i nproves solubility and/or assists in excretion from
the cell (e.g., Ala-Asp-Ay-du), and/or purification
W@ 200g/116663H s) - Al a- Asp-d y-Ad u); and Leader i SPCT/US2005/019249
preferably cleavable fromthe nmultipeptide by
enzymatic or chem cal cl eavage, preferably by an
ohgosaccm‘ﬁizlysf‘rgmﬂ hatysavohdrided @lichChse awrehdsh glyNFgent bluloeaded p@@z@acbl@aride gums.
ea ' Ext ensi

Specific pgqos%cigwgs:%lég% §|aﬂé1n Eo né’f? eer%lbé)( g5 [t%§8)aﬂ3igﬁli§ sggl? as gPXOSC fructose,
mannose, $aLLIORC those, 4né pédotl€pti6se di- ah®atiarchyreips ?ndhd@ mofetigdi@dving two or three

and Exten nis cted t
monosacBiBle i ooy B ALEOAOR B oat e BeliReriagtire amd rffinose. An
example gfumddifgiag imofetyoihcltidieg Aldght |eiplyiice Hkovg: |,

(Hi s)d-Ala-Asp-@y-du), inproves solubility, and/or
o assists in excretion fromthe cell, (e.g.,
Al a- Asp-dy-G u - cleavable by enzyne cocktail: V8
ot ease (endoprotei nase G u-C) and endoprotei nase
(JAsp-N) , Arg- hr- Arg- Arg- or Arg-X-Lys-Arg where X can
; 2 (d or Arg-Gu-Arg-Arg -cl eavabl e by 0

Ar g- aI -cl eavabl e by enzyne cocktail Urokinase
g pxypeptl dase B; Asp Lys or Lys lle-d eavablﬂj\

lﬂ/ En er WW Nl e>C eavabt
off Factor 10a); and Exten3| on is preferably

i cal cl eavage preferably by an enzyne that woul d
ot| ¢l eave the NP.[93] Enzyne cl eavage sites, such
those included in the Spacer, or separati ng t he Ieader
and/ or extension fromthe NP, are prefera sel e
[120]  &conppgiongsiag pREpEMEIssSritdeserited i3 He Paisatk S 481, 83//& pyi3 %P‘an?/fél 5,359,030,
the entlre@ksl:loﬁifresto@ %hﬁil %ﬁqﬁ%%)&dtéc?&relfw ref¥&Ep| e, the cleavage
te Arg-Thr-Arg-Arg can be cleaved by Furin. [94] In
one enbodi rrent Leader is (His)6-A a-Asp-dy-du,
8.2.2.3 I?R‘cy&fgi‘tﬁﬁ“?‘%tleEHl s) -Ala-Asp-dy-du, Spacer is
G y-d u. This. enbodi nent can be c|eav
[121] \Iéle W@f@ﬁ%@ H(Oéq%aﬁefott et AQUE PRy 1IRE)S meeHes s it ?ﬁgﬂdar&){wd by those

skilled 0 FHROME tinchu®linlPb&ll bireOfot NnifadUtoC edtbit@iatsors, [ £3] pdiykomart feivatized with
nbodi nent,  Leade

polyoxye He%a} &w%gtwstggypokysgpgte -lﬁﬁ)i.etlﬁ&. 1@ dg&c&be&m MSgPa/t@any%68Ar8d)l 5,438,040,
and 5,35%080 &h&€entird EsdMBuROYF WTEINAe aebiddrateEX @Ay eTeietce.
(Hi s)6-Al a- Asp-A@ y-(-Arg-Thr-Arg-Arg or Arg-X-Lys-Arg)

\wh y b ' d S
5224 Ehgomapiiig 3.%880 s PR Rt Mt uner o x 1 s any ami no
[122] ﬁgs%%ftei %-13{)%1115 St {gg(%tapa Eln Ni%gtgc Lta% atpgp%:rt[:u“ nﬁlymers can be used.

Biocompatibiet \hﬂér-ﬁhiblbcﬁomgeﬁtﬁqmcLﬁﬂyiﬁérs lilude, for example, any polymer having protonated
heterocycéelg:: %t%%e@llag p% ntGg%)ups 8&}%@'&" SOEE%? nréelﬁgsg él}ats iﬂée e’&}tiéq %llymer is soluble in
aqueous sbhitisnsg piebdk b‘iﬁfﬁrecbs&ﬁneb& laiffesd ealideywith small amounts of added organic solvents

as cosolverﬁtg kalt r?aatsér%é)era ure %(Q(\Bg D4 Od aar§de3%c. In some embodiments, the polymer itself is not

sufficiently soluble in aqueous solutions per se but is brought into solution by grafting with water-soluble
polymers such as PEG chains. Examples include polyamines having amine groups on either the polymer
backbone or the polymer sidechains, such as poly-L-Lys and other positively charged polyamino acids of
natural or synthetic amino acids or mixtures of amino acids, including poly(D-Lys), poly(ornithine),
poly(Arg), and poly(histidine), and nonpeptide polyamines such as poly(aminostyrene),
poly(aminoacrylate), poly (N-methyl aminoacrylate), poly (N-ethylaminoacrylate), poly(N,N-dimethyl
aminoacrylate), poly(N,N-diethylaminoacrylate), poly(aminomethacrylate), poly(N-methyl amino-
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cocktail. The resulting product is NP or NP conjugate.
[97] I n another enbodi nent, Leader is
W@ B0s)6688 a- Asp- G y- (- Asp-Lys or -Lys-1le), EXPETEEINS/019249
is (Hs) -Ala-Asp-dy-(-Asp-Lys or -Lys-Ile), and
Spacer is Asp-Lys or Lys-Ile). This enbodi nent can be
methacrylatd) SpolgiN-dolyy1 amEia)hﬁth@&"ylﬁ’a; eoly R &-diesthlyt anngometoagupdate)i polN,N-diethyl

amlnometh(aﬁygfeécorygflf%gﬂa@rém%] yrf?%? tg rqu&rpb qdi r%enﬂﬁe‘éx S u%ﬁlegs I1?01}/(N N,N-
tnmethylamﬁxoédrlylst):&hl’élnde)Aﬁ@y(ﬁe}hyéerﬂbg&dﬁbropyitnme@h}g} -ainlne))n,unactdonde) and natural
Spacer .is Arg-Thr..or Arg-lle. This enbodi nrent can be
or synthetig B‘ggﬁgﬂ‘aﬂﬁ}%g‘gﬁéﬁfl&os% or Factor 10a /
Car boxypepti dase B enzyne cocktail. The resulting
8.2.2.5 (hecHgdrophiliMaetieNP conj ugate. [99] I n anot her
enbodi nent, Spacer is Arg-Arg-Asp-Al a-d u-Asp-Pro-Arg,
[123] Q@aﬁhydropbﬂ@pul-yaegs-qés plso Be gseAr dxamples Bxindapnldpxyethylated polyols) such

as poly(o%ﬂhi})ﬁped%fcegay é)Agrgoxy tﬂylAtlé sorlbﬂog hén% gmgg)’eﬂ%ﬁﬁed élﬁ&syp poly(vinyl

re ease usi Nng a try
alcohol) (* tfafrﬁb’apdﬁpmmt p@b@y&a@fmw@o@m@kﬂt andlthaulige Thepniymass P@dﬂe homopolymers

or random § RE Ql%&l% éo%@mekl]agg gr;l ESK%,@%JA&{ % gﬁh&g&lg of t§p%% pél?mers linear chain

or branche@ u- G y- Asp Arg- Arg, Exten3| on 'S
(Hi s)6- AAA-d u-G3 y-Asp-Arg-Arg, where AAA is an am no
[124] %gécg"{cseﬁ%égsfc& Sfl ﬁ%ma dlign;ﬂ ?O@H}ERQH%S%\& gl%lnqyﬁnlit&i to Fpoly(oxazohne)

era I s embodi nent,
difunctionNP p)liy(pug]ayl@omnln@ (AcdEod uxli n@)lgvmylqulﬁowaﬁPVP” PVP and

poly(oxazgl% ggxé%\peﬁ%l)?i gcj_l]gm%@ﬁ R aﬁtga‘rﬁﬁtﬂ?énj %%Bn glgﬁﬁcf &l Ileﬁﬁ'ly apparent to the

t1ons n anot I ment , pac
skilled artﬁmrg PAcYE AwiptsAlyathGisipnAgipe mpdes&p@ed mééaelfatqngs 5,629, 384 and 5,631,322, the

d1sclosmeml?g¥%§‘§@gp§{a%s§§r ’rn (l))?,r&rg%@eﬁﬁ]tﬁ{ ﬁ?gnten%’om ment, the NP

or NP conjugate can be released using a t hr onbi ne and
823  Carlboadhyseipe Pdsani@icMeieties cocktai | . [ 102] In anot her
enbodi nent, Spacer is
[125]  Medainkyirenhjlicpohmsrsapapag todgye ppigutjeily usefid hipaghepiye properties.  Examples

of such po?n%r@% Touhd, %IP JXQm ﬁE Qn U‘a@ d’aéﬁttlecp %1101 31Sto Mathiowitz, et al. Those polymers
Hi I'n_this enbodi nent,

contalmng:qaarwxyb@ Eljok!@faéé SRR @p@aseéalbﬁéwaheaw RFBRIES émfgﬁ}do are readily

i T g e R

carboxyliee xacich sgrepsi §n ( ffEEIBLRAANISH - awewoly(%ﬁtéfieecoz%&‘)}lée)arﬁ?lyan}gydﬂdes and

polyorthoc%f@rg1 er@gl'ssj bﬁﬁgﬂé@(}s@ %olfyfn@m 3rieRe ﬂ)@lﬁ@i sNQn ki Wed &S HEWBSthe natriuretic
hi s” enbodi nent NP or NP conj ugate
compound_s, é‘hthlg @aa’f@lré%@é trad ﬁ@th@mBlfymefsﬁ@g}]ad% thex 53t Fr@pse carboxylic acid groups to

enable th%?ﬁ?cp gdlﬁl%n&ron 38 le daStraiSBstifRIPTY, andcir S Un tHe€RUGETy i the natriuretic
a- As u, and

compound conjugates

8.2.4 Lipophilic Moieties

[126] In some embodiments, the modifying moiety comprises a lipophilic moiety. The lipophilic moiety
may be various lipophilic moieties as will be understood by those skilled in the art including, but not limited
to, alkyl moieties, alkenyl moieties, alkynyl moieties, aryl moieties, arylalkyl moieties, alkylaryl moieties,

fatty acid moieties, adamantantyl, and cholesteryl, as well as lipophilic polymers and/or oligomers.

[127] The alkyl moiety can be a saturated or unsaturated, linear, branched, or cyclic hydrocarbon chain.
In some embodiments, the alkyl moiety has at least 1, 2, 3, or more carbon atoms. In other embodiments,

the alkyl moiety is a linear, saturated or unsaturated alkyl moiety having between 1, 2, 3,4, 5,6, 7, 8, 9, 10,
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Extension is (Hs) -Ala-Asp-Ay-du. In this
enbodi nent, the NP or NP conjugate can be rel eased
WQIg00801@&53/8 pr ot ease (endoprotei nase G u-C) anPCT/US2005/019249
endopr ot ei nase Asp-N coctail. [105] In another
enbodi nent, Spacer is Qu-Ala-Ay-Au, Leader is
11, 12, 13Al 41 Aslp; &, ¥8,A%wr ZGIﬁbdﬁdtmiMmbEs include saturated linear alkyl moieties such

nt e NP.o .
as methyé\ngt%n]j)raayjt @1%’&2 I,Pe%tg hgrqgagcépéy USFtH non;(}g%re)c ¢ Wide ceyl, docf;:cyl, tridecyl,
tetradecyl( mdlﬁcnynﬂaexaﬂa@a oQladiecq), ndradscykdnd CNBS}(H slaturaech braetheflPlkyl moieties such

as 1sopropéfﬂt§%§&?.lﬁ§§ f% b Jg é& %}gb\%dd’;l;? p%tgljll,_Z [nil' ryl P tylag] me{}]lyfpentyl 2-ethylhexyl,

2-propylp€atds G@/uﬂstpraﬁdaall@ﬂ niofetieCddrizpdrimmsthanbvExbiengidailkyl soieties including,

o e A TE DR e S o o . i i

embodimeﬁitsotlﬁiatkyl mhieqhs Gacm/erfam;fl namaﬂyp Mstllb@hﬁleeﬁvmbﬂeﬂs Mheaalkyl moiety is a C,

to Cs lowgro eagrg{teg}?i 30608 I;r%oé eng,o %fnﬁ tf%nwoglr\lyoﬁpgcggcaﬁy does not consist of an
alkyl mo1ét§2,l’td0;pd€o®ﬁc@llf]ﬂ@£ nd tonkijt dfa IW@Iaﬁcyl\lFﬁﬂﬁw or gpetifivadly dNES not consist of an

alkane mOé%g %Fgﬁ]tcglyéggé;%(g %%nggm%)f lfl}lévﬂ H(L 151?3 : gl anot her

Al a- Asp-dy-d u and Extension is (H s)6-
[128] Ahaalkglpréipy ¢4 eithatterasubkigutbl desubitiied wish driertk egramubdtitignts, and such
substltue%saweféigaggfaerér& n%oi Iéoz_il llggl?é) I}gclt : 1:{1”(123l ogﬂ ge(s)lf% eof rhe conjuggl es or eliminate
the blologtd'ai sctieit Oﬁtihﬁewﬂjugateb_ePMEhtxaﬁy hle:rfenng fgeticmality marbbs suitably blocked with a
protectmgy Fr&l}g Ss?eq%s Légs a}}h\e{sfu ! Ot gn a? m?erfo Rl Og?ﬁ&a st?u%r%t %%\?é;t & optionally
substitute@® with pddifignal mom—nmetrﬁﬁhg esnlmdxemne,nt TheSmee‘t‘nonsnt@fﬂi-n@ wharacterizes the
substltuené 3. né §/Av’&§5y fgclztéglﬁmy gzaglotn‘%o eé Prrﬁleﬁi l}r?e(uf:cg)r a|nc9 r]w1|t the Pﬁ)cess of this
inventiona fusi on partner, an appropriate fusion prot e| n. I n

this enbodi nent, the NP or NP conjugate can be

el n 3 e
[129] 'I% %gt%lﬁﬁld(ﬁmletg rr?aﬁ/\{) e‘}lgﬁﬁl‘é%ﬁ, c del’gggt%sq}lcg% n]?%ifatugal%rg ?10 saturated
or unsatuﬁitdd lifet08] brhuched fntthemdenm«zmbs rrﬁnsto;me&@aménnqns, Bk Jat@ agid moiety has at
, eader is Asp t

least 2,3 |71 1}1%re l&?rbo%gto In 0 ea gvﬁod?m t%ﬁ'l %}?}, a%% %%gtghﬁs .'I). 3hK 566 7,8,9,10,

11,12, 134\/|14 52160 Ms|1&nl9p20 am,en, 2%nr Zpprioprioatse f usi on protein.

In this enbodi ment, the NP or NP conjugate can be

[130] r\ﬂlﬁ%ﬁﬁ{%‘ g%{rjlgg l’Iﬁ)ICY€ ﬁoe(n'\@glﬁr% Qlf‘e%%ogagtk%l ﬂﬂ&ﬁnﬁz&% ch tachucleophlhc

0g or° a conjugate o
functlonangqu@ (sacivsl Oy iSitly ovINERY') 8wt {s1pbSitionddosof thitrity canpicedt iie gn mtramolecular

fashion Wﬂ{l ﬁﬁ%gllbgﬁlﬁtgﬁgg%%nd%gs%t ﬁry 1tst}h g@fsr h{l{o‘ﬁ{e'eﬁlb%{ﬂ%ﬁt%' nek nucleophilic group

and provide
is protectCCDmUb @ndotegting sewi qae@lqaofdgﬁmgt liydelyrsd Qestbpmb@oﬂegr@d@i i1, vivo, with the

result belgg {hate\%l?erl'{mle prottea‘rang group is deprotected, hydrolysis of the conjugate, and resultant release

of the parent natriuretic compound, is facilitated.

8.2.5 Amphiphilic Moieties

[131] In some embodiments, the modifying moiety includes an amphiphilic moiety. Many polymers
and oligomers are amphiphilic. These are often block co-polymers, branched copolymers or graft co-
polymers that include hydrophilic and lipophilic moieties, which can be in the form of oligomers and/or

polymers, such as linear chain, branched, or graft polymers or co-polymers.
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nodi fyi ng noi ety can reduce the rate of degradation of
the natriuretic conpound in various environnents (such
w@ooshe6& tract, and/ or the bl oodstream, sucPCT/H81005/019249
| ess of the natriuretic conpound is degraded in the
nodi fied formthan woul d be degraded in the absence of
[132] (e hyedphilié palyiieiseby oligbnfkC Heseidedr aayithtle dndiRrisdof any of the

lipophilic gg$ Hf%ﬁl);gjﬁ}cgr?%%% gﬁﬁq%g%&{%]e?}g Z%u\gp Ilpglr}]llﬁagllesg)r[rnﬁ 1%on£]ers typically include at least
one reactivl Elirpentl igfb] Jor Skgnilé,| 10:80) thypeky e hiagethif, sIul‘femc acid, carboxylic acid,
1socyanatec 8}%"5%8 If;“\sgearl gl%é%%_ﬁ*%)\/v@ﬁfheatgg giﬁ%[aart %:Pe; tg%]]%a'lgaré{eg % hﬁp,olymer. These reactive
functlonaIS@ﬂoultiH tdnt Yo uaAdb Cb&ta&i el199pigad llﬁ€€ﬁ'|df|HerC[1&ﬂ &.ﬂamThmyle afiegyl, alkynyl,
aryalkyl, ARG bEEPEP- 6 BRI RS B i © S a1 e i dRghlicy of the
hydrophilie@d]yu@at £ Sligased (ahediclBy Rhderinh eemngeadrhl)y dnfimipghiiali [ i ty,
sol ubility, and/or biological activity of the parent

[133] ;@% I’1 Iﬁé{h }clog% ug)? )o eé(amglrem %ﬁl]v? Lrggji?%;\ggg r clarboxy%c acids, or where
approprlatal 'regctmer@uwalaﬁis lof papriylic acide |syld]IiEzIsSarﬂiydrmle$ goaEd Shlofidés2 Examples of

0 horter ch
suable RigiPOR, ATl RIS AR S PR P PBHE KGR QUG valere aci
1sobutyr10@)éﬂlﬂﬁin&¢hyld@ﬁ1¢pﬁidy aaipkycli ﬁﬁtF cafirylxalcsl, E@ltaﬁbiﬁ Glblldd@prlc acid, pelargonic acid,
e l.NKa S as
aurc s GBI o Tl A ¢ B L, LR bR AR P o 2, montanoi
acid, isosedatic thﬂ[ @oﬁchtﬁficﬁ@tabidl e eﬂgflﬁ&)(ﬂfoﬁ:l y&d, Soleid hrckl, aicinohﬁs tdid® linoleic acid,

t d to.l
linolenic ?(i,ug geﬁ.g:%:tsaézldo @é’iﬁ%l é@;}’ g(fld gglé%dg%w%ﬁe}gﬁgte rcg& pr %EH acid, tall oil fatty
acid, tund 6if fadyadaial, @unﬂloWeIUEaﬁiy aBld} eififlowd fatfy, abidy Agrlic Acid Cmd:thﬂ@bé]lclamd maleic

13 sen |ve hydr ili.c, phighilic, . .
anhydice o P A o L A Ao PR 2oy aFRR SRR sl ic, sebaci
acid, tetralipt@plaidliai anhyakide\hexhydrophthiylitr @pidrdec suvbinet dcrisarfdlgodolefin carboxylic
The hydrophilic noiety may be various hydrophilic
noieties as will be understood by those skilled in the
art including, but not limted to, polyal kylene glyco

[134]  rithe edrimém] ligphidic gtopds ID@kiiﬂot be pmiwivet, $¢., thagemultinpicepdlysers can include
terminal ]%)OQK Orfpoggie thg;]ozi{g Iees%fn or fer%ggl ht%tlfé)gp &%]%lrlpesogan be derived from more

acids.

'ene
than one Rohy at &yﬁlmmenqjlalkgblaﬁ(eaylealkyawp ayeldgkyli drjlalkelp@atkylaryl group as defined
al kyl ene glycol units. In some enbodi ments, the units
are all identical (e.g., polyethylene glycol or
pol ypropyl ene glycol). In other enbodi nents, the
8.2.5.1 PEG/Alkyl Modifying Moieties

above.

[135] The modifying moiety may be a linear or branched polymeric moiety comprising one or more
linear or branched polyalkylene glycol moieties and/or one or more linear or branched, substituted or
unsubstituted alkyl moieties. However, in certain embodiments, the modifying moiety specifically does not
consist of an alkyl moiety and in other embodiments, the modifying moiety specifically does not consist of
an alkane moiety. The polyalkylene glycol moieties in some embodiments include 1, 2, 3,4, 5, 6, 7, 8, 9, 10,
11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 PAG subunits, preferably PEG or PPG subunits or
combinations thereof. The alkyl moieties are saturated or unsaturated and are preferably 1, 2, 3,4, 5, 6,7, 8,
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 carbon atoms. The alkyl moieties are preferably alkane

moieties.

[136] The modifying moiety may, for example, have a formula:
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al kyl ene units are different (e.g.,
pol yet hyl ene- co- propyl ene gl ycol, or PLURON CS(r))
wab@spoleyirer s can be random copol yners (for exeempiUg2005/019249

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

co-pol ynmeri zed) or branched or graft copolyners. [116]

Pol yet hyl ene glycol, or PEGOis a preferred

pol yal kyl ene glycol, and is|useful in biologica

appl i cati ons because it has |y desirable

properties and i s gener rded as safe (GRAS) by

t he Foodand Drug Adm nisfration. PEG has the fornul a
-(CH2CH20O) n-, where n cah range from about 2 to about

4000 or momeX A i i s BABoX@ss, odorl ess,

wat er - sol ubl e or wat Ml e ( dependifiegmdal)

nmol ecul ar wei ght), heat stable, chemcally inert,

wherein epghd? B5ligdeperdently seltcidl ad isanchiligb meicsl Haying antatbing andRES 1,2, 3, 4, 5, 6,

70,91 90,8 PERTPRLIRL 509 LY < LY, 055, 00k BROSHCS. 8

po1ya1ky1anlag1ycanm&yqamvmgméuuﬁtﬁtsan@ﬂ[qua 9f4, BEG B8bynid §1 12,13, 14, 15, 16,
ected fromthe foll owi ng ranges shown in order of’

17,18, 1? r%); gbsz,?ﬂ g3 pile Pt necX @.11519:})61@31210' sel@ctgcﬂ)and?_is {25191(1@- 12@iety coupling

n n he f
PAG to Crzrabnlllgs ?Iéfsella?\}y b 7 ﬁ & é@z Ce(@g@ (5‘@(?’)—, 3 N%E&@ Yor r@(?&NH In some
embodimentishnmsX moiety7i abik, @E@qﬁwmiﬁm dedmsch\eldl { @pping gl&)ﬁp, such as

Vi ' [ i
on OH i N A OOSRRED) 58 holy e PRE Gy e Rl -
terminatedRlfe, hayin2 002 31 é, @1t §,0el il Q,dl201?3u il &3 5076, Whil8hl 9ar €0 PEG subunits.
i ncorporated herein by reference) or polydi spersed as
SRR di spersed, it
L137] ?gg%g§%¥dthatI?ﬁgt%%?&ﬂﬁﬁgqéﬁg§gségg Sgn have a
single nolecular weight, or a relatively narrow range
of nol ecul ar wei ghts. One vant age of using the
relatively | ow nol ecul ar i ght, nonodi sper sed
pol yners is that they for l'y defined conjugate
mol ecul es, which can fgef |B&§L both reproducible
synt hesi s and FDA approyal. '[118] The PEG can be a
| i near _ po with a hydroxyl group at each term nus
(befoﬁésg %ﬁﬁhg i 6%? of the
natriuretic conpound). EG can al so b&oapulalibxy
PEG, such as net hoxy-PEG (or nPEG, where one term nus

wherein Ci £, & ah@hatd 4@kribddtibbveXoKP3ruGITO PRofer¥dl h & 4 BEs, @t @eir 8 90r10. Xis
nus i s a hydroxyl group (that is coupled t

pm&mmbﬁ%f&i%F%@?%ﬁ%%ﬁpound) The PEG can al so be branched,
whi ch can in one enbodi nent be represented as

[138]  H(anBiher gebfefitd dnbobinteht, Rem@AiPDe Rofety?hda @ Frhala; (t ypi cal l'y
pol yhydric) core agent such as pentaerythritol or

gl ycerol, and n1representsothe nunber of arns. Each

branch can be different///u\
%

O

HzCO(CH,CH,0), \/K/ (OCH,CH,),OCH,
(Formula 1B)

wherein n is as described above for Formula I. Preferablynis 2, 3, 4, 5, 6, 7, 8, 9 or 10.

[139] In another aspect, the modifying moiety may have a formula:
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and can be term nated, for exanple, with ethers and/or
esters. The nunber of arnms mcan range fromthree to a

whewdnedsdr nore, and one or nore of the termP@El/US2005/019249
hydr oxyl groups can be coupled to the remainder of the
natriuretic conpound, or otherw se subject to chem ca
nodi fi cati on. Qiher branghed PEG i ncl ude those

represented he f or mul EG)PR-Z, where p
equals 2 or R represe
or glycerol represents

core such as Lys
a group such as carboxyl
that is subj t topr%ady chem\gal activation. Still
anot her branched form the penflant PEG has reactive
groups, such as carboxyls, alo e &EG Qaﬁﬁbone
rather than, or in addition to, the end 0t?the PEG
chai ns. Forked PEG can be represented by the formul a
wherein H?EE(S—aL;ﬁﬂ-%H?thné slyasiahdigy hﬁx@mgm gfbubitscend meisl 1,PEG, 4,vhé5 B 819, 10, 11, 12,
' ] a n ctr ed term
13, 14, 1§g§%316, ié?. %,nz?)églr 32&3 24? ﬁ)y ene gle;l 3 Nﬁt 1Sd d]egsnélﬁ?ﬂg selected and
is 0,1, 2,854, g 7Tudl@s1@lll, R2otyd4,0k 15.i near or branched PEG, and
polyalkalene gl ycol or PEG includes aII forms of

[140] .}%Qr%?h Qspecqrt Dehed ng%&latg,még%ave Sugar. Vi eties [119]

PUr et c cof serib ereln can incl ude
sugar noieties, as such as known by those skilled in
the art. In general, theOsugar noiety is a
car bohydr at e product of | east oneeaéfcharose group.

Represent ati ve sugar noi but are not
limted to, glycerol ( -, tri-
andol i gosacchari des, and pol ysacchari\des such as
starches, glycogen, ce¢llul ose and pol@gsacchari de guns.
Speci f i € pErRABCChar ides | nAAGeX-Cg and above
(preferably C6 to rs such as gl ucbsmpla III)
fruct ose, mannose, gal actose, ribose, and
wherein eﬁ&d@ﬂq&ﬁe&%ﬁ%ﬁly s%ieéte(?ggi ik b zﬁ@ﬁ %?eréﬂr ﬁiaqr?ngltt{ll 8{:5'&11% H@fnq 1 %33 4,5,6,7,
avi ng or "t hree nonosacchari de uni erab
8,9,10,a3, 13 CB)l4slthitad 7slikrids er 2¢edndobich PAG maintlepsadently Selected and is a
C a f dif yi
polyaliy kRSP B0kl Ak g”@%ézr%ﬁét 18 85 P POl phpy 14151617,
18, 19, 2@@3hj A29 a3, i28 nonSi ergh iy amdemdettlwesleeted gwiger iliblgdg mpieySoupling PAG to

s EEALP 2 BPLCED Loy GoloBeOR 0BT ol 1 125,05

6,7, 8, 9,r18f Bl dACS, 1480213, BheF@l- ¥sm1¢mtney bba@rente@d[tnem}@;rmewty (enminated with
|
an -OH 1891%’% J?xbtéﬁl}%mﬁgse{yog%y\{gQﬁn \{Qrthg %E&GF ?’1 %%8 &l{;}o%y @hﬁ%a{eﬁ or hydroxy-

Hose s
terminated REGUiving,1, Bt 4.4% 6, Tt 9, IID nilt Bd13,d4, Kol kiltal$, e%orleOwbumts
and pol ysorbate derivatized with pol yoxyethyl ene.

[141] %g@ﬂp%?ﬁ o4 tﬂé%‘?%‘?‘% M@Q%%%gﬁ@d Rhhfs: 1S described in

at en
O
o)J\é;\
Cn=X-PAG, \/'\/Cm—X-PAGn
(Formula IV)

wherein each C is independently selected and is a saturated or unsaturated alkyl moiety having m carbons
andmis1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20; and each PAG is
independently selected and is a polyalkylene glycol moiety having n subunits andnis 1,2, 3,4,5,6, 7, §,
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and 5, 359,030, the entire disclosures of which are
i ncorporated herein by reference. 8.2.2.4
wBr@songss | bl e Wat er - Sol ubl e Pol ycati oni ¢ Moi ePCEES2005/019249
[122] In sone enbodi ments, bioconpatible water-soluble
pol ycati onic polymers can be used. Bioconpatible

9,10, 11v\m EIB BDHS,bI@1@01&4Q§t2(§3|2|10213<2|3y2ﬂ3r0$ 2616k ME8s infl@endently selected and
any | yer haV|ng protonated heterocycle

0
i inking freHan 1o B AR B RS T Vi 41 SOPDICEO oS OT Y-
_NHC(0)!, Be-cgOINT1£ pol yner is soluble in aqueous sol utions,

such as buffered saline or buffered saline with snal

ts of a organi ¢ sol vents as cosol vents,
121 Jorlbe v e e SBESHE S TR Lok IBnbiobf ey, e themselves
aspects oft the iR etIHE Thé bis@hiersl iayind prﬁ*&iﬂéd' €dr @R4rhple, 99 bHRLE allddhols or as activated
gueous sol utjons per se IS brought into solutl

Ohgomer%@eeg&ml} fg Py %amalﬁ& a%lrﬂasblo%uise It ﬁ@%gaged%ﬂoaga lweeéwe compounds,

other thanCIWP,RGch KRR, €8citon), HEtefeRPk YoadWNB6mivayd, &g, am ne
groups on either the polyner backbone or the polymer

ai ns S an her positively
[143] 3‘?1%19’0 Elasé’f)citﬁ}g ﬂq}%'éf@pra%‘gtéf i‘f’Yﬁr &synt hetic am no

acids or mxtures of am no acids, including

pol y(D-Lys), poly(ornithine), poly@RArg), and

pol y(histidine), and nonpepti de pollyam nes such as

poly(an1nostyﬂene) on(an1noacryI e), poly

( N- et hyl t hyl am noacryl at e),

pol y(N, N—& nethyl am noacryl ate

pol y(N, N-di et hyl am noacryl ate),

pol y(am nomet hacryl ate), poly

am nonet hacryl ate), poly(N yl &am no ac Kf@te)

pol y(N, N-di net hyl am nonet hacrylate), p y di et hyl

am nonet hacryl ate), poly(ethyl enei mne), polyners of
wherein egeheR @rimdepgndentiyrselsctedsancihs &g of Formulas I, IL, I or IV above.

pon(N N, Nt ri met hyl am noacryl ate chl ori de),

' Y
v B KBLR AR L Rk SO o s loving
such as chitosan. 8.2.2.5 O her Fydrophlllc Nb|et|es

[123] O her hydrophilic pol yners can al so be used.
Exanpl es edcpolyols) such as

pol y(oxyet hyl ated gly W}?
sorbltor)\“ﬁﬁg/ﬁbf OX @ hy ated Iuéose poI(%V|nyI

al cohol) ("PVA"); dextran car bohydr at e- based ®ol yners
and the like. The polyners can be honopol ymers or

random or bl ock copoI%%:

nd terpol yners based on
t he nononers of the a e\p§ nmers, |inear chain or
branched. [124] SpeC|; 5 | esOof suitabl e

hyl

addi ti onal polyners i Ey%fe not limted to,
pol y(oxazol i ne),

/O\/\O/\/O\/\O/\/\OJ\ 0
O

g OO )kNH
O~ O/\/O\/\ O/\/O O)J\N 0]
H

, Or
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di functional poly(acryl oyl norpholine) ("PAcM), and
pol y(vi nyl pyrrolidone)("PVP"). PVP and pol y(oxazol i ne)

W@ e@smeioss known pol yners in the art and their PCT/US2005/019249
preparati on should be readily apparent to the skilled
artisan. PAcMand its synthesis and use are descri bed
in US. Patents 5, 62 384 nd 5,631, 322, the
di scl osures of mhlch orporated herein by
reference in thelr nt| é};zE SE 3 Bi oadhesi ve
Pol yani oni c Nbietl atn hydr ophi lic
pol yners appear to have botentially useful  bioadhesive
properties. Exanpl es of such polyners are found, for

(when thi€XRMpbeifyihd nidiel: isRatysied t\Dys36 ofl Bufnad4BNP as Mahdroomijigate, the resulting

... et al. T ol ymers cont ai ni ng carboxylic groups
mOm“”S?%?§§FD$Q$§§§§ryIic acid)) exhibit bioadhesive
properties, and also are readily conjugated with the
[145]  Mod piefefred ebaidnganuRdsod®sermdad hiver foernmla: Rapi dl y
bi oer odi bl e pol yners that expose carboxylic acid
groups on degradation, suchyas
pol y(l acti de-co-gl ycol i de) || pol yanhydri des, and
pol yort hoesters, are also oadhesi ve polynmers. These
pol yners can be used to ver the natriuretic
conpounds to the gastroPntestinal tract. As the

pol ymers degrade, they ¢an expose carboxylic acid
groupscnqC@?@pyg them t adherqosnggﬂgym to the
gastroi nt esti nal , a an aid |n t Spgﬁmhqg of

the natriuretic conpound conjugates. Li pophilic
wherein OV, %dnﬁ% au‘é]%%]eschgedsa@% BrpgdLaant s, t he mod fying

norety conprises a |ipophilic noiety. The |ipophilic

noi ety may be various lipophilic noieties as will be

under st ood by those skilled in the art including, but
[146] %Bndtﬂegblte?éijreﬁ Smb&irkefh, tﬁ@xh&hfy@r% m@bts BEYA foBiILL i es,

al kynyl "noieties, aryl noieties, arylalkyl noieties,

al kyl aryl noieties, fatty qgld noi eti es, adanantantyl

and chol esteryl, as well aspjlipophilic polyners and/or

ol i goners. [127] The al kyl iety can be a saturated

or unsaturated, |inear, bt hed, or cyclic

hydr ocarbon chain. In soO enb di ments, the al kyl

noi ety has at Ieast 1, 3, nor e carbon atons. In

other t he IkyI 0 near,
satura?egag# uﬁ ngﬁ%tyS%aV|¥ﬂxQ§%ﬁ§§n
1, 2, 3, 4, 5 6, 7, 8, 9 10 11, 12, 13 ) 6,
17 18, 19 or 20 carbon atons. Exanpl es include
t ur at ed, noi.eti es such as nethyl,
[147] é"f Wmnﬁraéﬂ?lcn %&P?‘iel%xrplz ﬁtfl\}lfi& hexyl, heptyl, octyl,
nonyl, decyl, undecyl, dodecyl, trldecyl tetradecyl,
[148] pl&ﬁtpadmmyéuuchie:hardaajstics smhaedémuophiﬁcit)dd:epl;ﬂiciarnf the conjugates can be

varied by adJustné the nu %tlb%r gft Iﬁéé} mck))rgoaﬁlr%:r ﬁ% t}%:!eka¥d 1e’ﬁ§’th &k .Jsllﬁﬁ RS I?he nature of the PEG-

peptide linkage, and the number of conjugation sites. The exact nature of the PEG-peptide linkage can be

varied such that it is stable and/or sensitive to hydrolysis at physiological pH or in plasma.

8.2.6 Salt-Forming Moieties

[149] In some embodiments, the modifying moiety comprises a salt-forming moiety. The salt-forming
mojety may be various suitable salt-forming moieties as will be understood by those skilled in the art
including, but not limited to, carboxylate and ammonium. In some embodiments wherein the modifying

moiety includes a salt forming moiety, the natriuretic compound conjugate is provided in salt form. In these

30



as isopropyl, sec-butyl, tot-butyl, 2-nethylbutyl,
ter/-pentyl, 2-nethyl-pentyl, 3-nethylpentyl,
wQ2@shyebexyl , 2-propyl pentyl; and unsat ur at edP@i/ky1005/019249
noi eties derived fromthe above saturated al kyl
noi eties including, but not [imted to, vinyl, allyl,
embodlménti) lbﬁe&ﬁ}ﬂuretiz cbmp@m;a |conjﬁgah:yil§1 Ydsocidte APy I’s}t{lta,bleq}hdrmaceutlcally acceptable

counteno% {) 8&@ n%jfi?& t her ?(}ng Igrtt esﬂchltélpnegeﬁﬁ 6%! lﬁgl%td to; rteﬁzglve ions such

as chloro,&kdyd, idt] gHoypha, z&et@e ¢afbokde,| soMRE, t@lyleye] ariahatte, d»rﬁ)oﬁﬁ{?ﬁilons such as
odi nent s, nodi fyi ng noi ety specifically does
SOdmn}pﬁ%ng%ﬁ§$§Tlg ughaﬂ$%V¥ngPety, or specifically does

not consist of a |lower alkyl noiety, or specifically
[150] dhesnalifying cm&btst caofindundeadnk drydrophilie tryoieti®s, Bypetilit i mca'étiey, amphiphilic

moieties, gﬁ@f&gé 8%%@1% %%]d combwgbor%@heﬂeﬁg u%l ?ém ?de e&}lbé)fl{nl]é:n?s the modlfymg moiety
is selecteds fitas thet gudvpctondidting (DﬁGCIQCHEﬁD)E@H&MIDS¢ pislenis 3, 4vd6,sii8ip, 10, 11, 12, 13,

151 GRS RO AT ARy B3 Dt s LR 1678 #1611

19 or 20; €H,GH{ACH,CHY OBl whagr cd)l, 1,a808) 415 § 8, 9,He, doh?,ugat4ess, 16,17, 18, 19

e o AL PP SO0, SO R Y01

2, 3, 4, 5,founc, bordal i,t1g, nsom4 1181 B, 1 Brigng. orBﬂGahd SileIStlL 2,LBent S, 6RY, 8b®, 10, 11, 12,

13,1410 07 W S8 S AR D R M P b Er R . 888, 0. 0.1

12, 13, 14, bh& 1§utvsn8,t1l9e>ntz@s ambz 901 1,ad%.ek 56, y, BPf Hl;tln,rng, mmy4, 15,16, 17,18, 19 or
20 reactions to be perforned in accordance with the
) process of this invention. [129] The fatty acid noiety
may be various fatty acid noieties including natural
[151] dihe §grﬁgdi1@ éxgmplea dlUmadifihgonoieties ddrispedifedpurpaseeialinterded as illustrative of

the invenﬁort %n g)ulf anto{ ge ?a%erhasnpm 1tn¥ %o ar%yl \gays o8k e %qnﬁé)dd TR ag ’wﬂ% recognize that

nor e
suitable nailftblnsfor bcmmgah@r toamlueJ@I paeibiss fundmnéﬂay Wyll 1aacpods1bm wathip tlm'als)unds of the

chemical %t}njl?gfgéﬂ Tgcha i ms7 Eifébﬁg’an% glalme:cll hf fl Lof g %l%ﬁaéditigi%é G]Oieties can be
selected avhesed péverdimeb ftlg’pi pnigé:ip’m‘a éﬂtye msenéinn asrqmcldsedﬂgexein.h e ring
can be functionalized with a nucleophilic functiona

OH, SH, or NHR ) that is positioned so
8.3 c%h§¢9m§ﬁ§%§e %%ct in an |ntrannlecular fashion wth

[152] t'IIillg Gy 5&&1% quﬁéL efltﬂ)n' dai ﬂ3¥95%f¥e§éﬁ levlef] of biological
dlneﬁ

sone e nuc group 1S protec
activity rejjtivi toethmmes@mdmg ugqommgatethlmmr@w@mb@ndgomygﬂt@l W@@e@mbodlments

the natnu\%}‘.jlg %gl‘ﬂé{ﬁlﬁd g&gﬁsas%ﬁlq o'r Al %f 40 act 9'8f fh@ %nfnglgﬁgifogﬁo S% gﬁltue of factors

e protecting group is eprotecte y
such as thef degige of eenjiugghiere with mpdifeng moisties, pd¢ation ef mnﬂtgh@omtp%m the molecule

and selecB&H 51j M&cﬁfyinfg HGBRRUR qess is%cép@i%iel ti) tir?'{/z%g degradation, and thus, has an increased

plasma half life. For example, the natriuretic compounds of the invention may be modified to include a
modifying moiety at one, two, three, four, five, or more sites on the natriuretic compound structure at
appropriate attachment (i.e., modifying moiety conjugation) sites suitable for facilitating the association of a
modifying moiety thereon. By way of example, such suitable conjugation sites may comprise an amino acid

residue, such as a Lys amino acid residue.

[153] In many embodiments, for example, the biologically active agent functions, in part, by binding to
an active site in a receptor. Often, when a functional group, such as an amino acid residue is modified, the
agent no longer binds in the active site. In the case of BNP, for example, the peptide has a particular affinity

for binding NPR-A. Depending on the site at which the natriuretic molecule is modified to include the
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8.2.5 Amphiphilic Mieties [131] In sonme enbodi nents,
the nodi fying noiety includes an anphi philic noiety.
woveovg/1pebymer s and ol i gonmers are anphi philic. ACEES2005/€19249

of ten bl ock co-polyners, branched copol ynmers or graft

co polymers that include hydrophilic and |ipophilic
modifying gmiup} the sffinigh itahthe &NIbkasi for thheedeptormey bo thegomer o mgydyeoieduced. In
some embcpdci)riué(ng :ﬂge’ %a?ﬁju%%{cac%rniyh%lﬁlggo?%g%p%\}8 rlﬁsgg\ ?\gti’\{ tﬁel(ncﬁ% g{dttwe unconjugated
natriuretic @Dmprbung crEnside borihadinmagved wbﬁm@@sccﬂmﬂaﬁm it nlscoalﬂlg%i?@/ natriuretic
compound corrue%hfes %@19 Eg]lnCﬁegseg?gls%gg ﬂ?)&l%tl%él? 1§TBJd lésﬁ% hngﬁé blb?cﬁihty to cross a

rs or y i ncl ude
cell memblane | Iemvnneadrthactduv® detivitt Gan fra hnreéfmdpfor ¢xamplex ahyl leng term release

Of&wanum gdn$% (9m% ﬁn1ne thiol, sulfonic acid,
e acrd, |socyanate epoxy, ester, and t he
Ilke which are often at the ternminal end of the
[154] IposmeembOTihw@ tenodtiivietid YABPIUBA adonfEde grecmANgsenipgies:  In other
embodnnertxtgkﬁltet Fa(f ?} &?&Qar y a1 'B@Sarareo Knum &ﬁﬁ@@t@s cheh nasagllrfdbhyugates tri-

or al kylaryl grou

conJugatCSI tqu@f@hthgacteSppftnyaa@mJumte%hﬁ%ﬁmelrke t "Heer mayber 9 m@és@’lﬁg mQigties on the

natriuretic 6@%%9?1 1s) ‘eﬁt{ex &gEé E}ll% rll‘lgﬂltg rcb? @bﬂéﬁﬁ%}@%lﬁém n%le ?%tn?xle’mg?t{ﬁﬁfoﬁnd In stifl
otber embcﬁdix@@}ts mcenamump Fbinbeng coupE et the rypsceiaTAplien a1g@ mixiure of mono-

di-, tri, teqr%r 'a}{(% g L gﬂ% | 9{016%!' ch&h e | irGy @)@dnﬂﬁe Al soMieEBbodiments, the

ve equival ents of carboxylic acids
biologicalls lacﬁvea@mawhy dormptesd roERE o¥hich| teatidse withimila 7B Indvegmino acid sequence

includes ’fou&<I {e?el%leg c d\?g%H&?ﬁ{e? nfw%dn{é'\g N—t@x@rﬁmsl 15, §l ‘Hﬁﬁd E§397 The work of the

acCl propioni ¢ acl rIC % " val ep
inventors gusnilio ngmberyeates cendiadtediat the¥- Whlaéfetlb’% ke opr Lyapragg! diconjugates at

Lys3/Lys”aCIddLys€/ By Ld & @e! p‘ijefelj,xje%pgt {6 BChENP CRR rrlelﬁteécﬂaﬁimretlc pep‘udes and
g, |

c acl Ifauri c aci nyristic acid, palmt
analogs. aC|d _stearlc aci d, behenic aC|d Ilgnocerlc aci d,
ceratic acid, nontanoic acid, isostearic aci d,

[155] TRORORRK rﬁm '19 pre?cl a%'i}h&’clvgl%ﬁtﬁnéﬂuFle@% fhe nQﬂn%feﬁc d6hpbund. More than

rcinolelrc 't nol’et ¢ acid i nol enic acid, erucic
one moietyen e n@dgfbeamoxfemm@y hgcpurlently sewde tp HhemptryEstg compound. Coupling may

employ h}%ﬁggygsqgl?lto? oft ﬂf’(ﬁ&&/sagl%tﬂo\ﬁdsa& ﬁlxtﬁr@é of @t kwd filel, )ﬁﬂ?&érﬂ bonds at different

~ o tur _ acid, sunflower fatty acid, safflower
conjugatiof gitesy. acid, acryllc acid, nethacrylic aC|d mal ei ¢
anhydri de, orthophthalic anhydri de, terephthalic aci d,

1561 st halolifncAt] fe nABLREE c@EhSnd 7 &uPict 16 letnodyiaGhdety utili
L156] ac?%ﬁ tefraﬁydrogﬁthalﬁccan%ygrldeugﬁexahgdr%b@b@ o utilizing @

hydrolysalgp I’W@# (e, a5 BEE pArkonglei of @HRIMBLS Wflbf se @ Pb‘&ﬁgﬂgbfsgble coupling will
provide a %Qﬂn‘ﬁatlc u‘xﬁﬁf(]una- Q@njﬁfaﬁé'ﬁhﬂtaictg étspePBﬂ%HlLugC AbRMAE aﬁb@ﬁﬂclﬂ@by be desirable

eqU|va ent, 1.¢e the resul tln COpOl Ners ca
whese theiighpte cxro I OBRICD] CRBESE BT HE 4y Hecq igailgels the abilty

to affect @5 bGH}t ilﬁ&%ﬁtthe 1RBukliP M Juh@s BFALY Sn&BMiNE ol @EtiowE Guch as when the
modifying mo1ety con;ugatmn site is in a binding region of natriuretic compound. Use of a hydrolyzable
coupling can also provide for a time-release or controlled-release effect, administering the natriuretic
compound over a given time period as one or more modifying moieties are cleaved from their respective

natriuretic compound-modifying moiety conjugates to provide the active drug.

[157] In other embodiments, the natriuretic compound is coupled to the modifying moiety utilizing a
non-hydrolyzable bond (e.g., a carbamate, amide, or ether bond). Use of a non-hydrolyzable bond may be
preferable when it is desirable to allow the natriuretic compound-modifying moiety conjugate to circulate in

the bloodstream for an extended period of time, preferably at least 2 hours. Bonds used to covalently couple
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than one nono or di-functional alkyl, alkenyl,
al kynyl, cycl oal kyl, arylal kyl or alkylaryl group as
waledosnedsabove. 8.2.5.1 PEG Al kyl Modi fyi ng MoPEL/US®05/019249
[135] The nodifying noiety may be a linear or branched
pol ynmeric noiety conprising one or nore |linear or
the natmu@plgp@mn@)m thamegifdremeikiydok nm}hﬁholggbm’fddhﬂm a1 poilly selected from

the group%ﬁstkﬂgn(ﬁad'ovﬁéntbd’oﬁ&tg)h %ger ﬁi&gﬁésl I:éﬂa&%t %ugsrgame{fl%gmletles amide

noi et i es. , in ceftal
momﬁﬁ”ﬁé&ﬂ@yhﬁ@mﬁ®¢@@VU§peC|f|calIy does not conS|st of an
al kyl noiety and in other enbodi nents, the nodifying

[158] Pkt Mth@lp%c;din%k |y p%@ﬁpr@% %ﬁ;ﬂéécﬁtngf bea{llseﬁll 15%&1 a portion of the

nmoi ety. The pol yafkylene al yco noietres In
mod1fy1ngewgw iprbydrelyzade | Tied exampleR U.R Paignt 630966337(‘;h68ant193 dﬂ;élpsu‘kﬂ: of which is

o i, 8 Pt g SR i S i

componentafivihivhttheliy®philie s@gfonentd 1/ dedlyer lin Y00 Blyi@Sa AiQoreatyMiat &%ﬂjuga’te
or unsaturated and are preferably 1 2, 3, 4, 5, 6,

1 B S ootuelii o S0 ot SR

natriureticrmin@burlds The iri&ﬁﬂfylﬂ'@ﬁoﬁﬁﬂlnﬁ Ve wmny el \pref@iybly tHRlsaBX AP &er, it is to be

wisonBUEE S P 1 P55 ey RSB A Dt v,

some of the mbdifing ihomﬂaps &, the ,p1u7a11t38 ma9 belths sable antPsomb3maylée dilfesent. When a
ach PAG i s i.ndependept |

plurality 0%“ nfod&}a%g mg}%xe% %re gouageg);%ﬁjﬁ )pﬁtélﬁl‘@tla P%}aﬂun%? ir) beh]afg eﬁB%ﬁO couple one
or more ofthb umjdtfsmg lﬂdndmei; ® the ndsiurdic dbmpdoundwitll hydBelyBble dndslahd couple one or

3, 24, .
BARS 6 ENNTONET I 0
of the bonfinéamplingcihel p]urahgy A AIfginECmotdnies ﬁo&h@ﬁ&ﬁlﬁétﬁiﬂompoﬁd, mayBe,hydrolyzable,

but ave o s Ch T B <G b8BT Aiod i moietis

may be rapl@nrenoaeit fyom shet ranmamatceﬂpwnﬂ fby&yﬂ@@@is g tHPreddP andBsiehbr more of the

moditying3iltts i istiols o PerRabad sror BB adisod.

PEG having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,
[160]  Tig nbBifyit$ mdidty gy, bel Boupted2d REGatinbatiai dosapofuti3at] varidud nucleophilic

residues of{h%fd%]{gra%glﬁﬁﬁb Qod g&qﬂjﬂe% P@%&p&ﬁicﬁ&%i&%?&%&? egx%é% amino functions.
Nucleophilie $ydiopgdfvatiame mhayr bed=dound,| forl exaﬁipkef er adrlny andios tioside residues, and
nucleophﬂA& an?no ggx[:t?dni may %e ?oun& Ofor example t% S%Eh%p: laXd/gr Lyasl QQSKP esl, %nd/or at the one
or more N-termmus of the polypeptide. When a modifying moiety is coupled to the N-terminus of the

natriuretic peptide, coupling preferably forms a seéondary amine.

8.4 Synthesis of the Conjugates

[161] Exemplary syntheses are described in the examples set forth below. The reaction conditions (e. g,
selected molar ratios, solvent mixtures and/or pH) may be controlled according to known principles. For
example, conjugation at the amino functionality of Lys may be suppressed by maintaining the pH of the

reaction solution below the pK, of Lys.

[162] The mixture of natriuretic compound conjugates may be separated and isolated utilizing, for
example, HPLC to provide natriuretic compound conjugates, for example mono-, di-, or tri-conjugates. The
degree of conjugation (e.g., whether the isolated molecule is a mono-, di-, or tri-conjugate) of a particular

isolated conjugate may be determined and/or verified utilizing various techniques as will be understood by

33



[138] In another preferred enbodi nent, the nodifying
noi ety has a fornula: (Forrmula IB) wherein nis as
walemsnidsesl above for Fornmula |I. Preferably n i BCRUSBP5/019249
4, 5, 6, 7, 8, 9 or 10. [139] In another aspect, the
nmodi fying noi ety may have a fornula:(Fornula I1)
those skillwden gierartRA@idisg, dupedt Yiaditey ke Ii’rﬁsgdpyaﬂiscdﬁ?j ahy piravilatGoffugate structure

(e.g., Lys ;'E)}H 27ar(11d E’% I{Ii%miniu? ‘of %%N’ﬂ f)gono%gug?%) nﬁﬁ%eféten?l&ed 6qd/or verified
utilizing %pusxtecl’gnqu@, as w1l beNitders@ad by thoss skﬂ[&l&lﬁ&l&d@rﬂtﬂc},ﬁdgg, ‘t:)l-ui[- not limited to,
. i S . 4, 5, 6, 8,. 9, .10, )
sequence GRS b bggso PiSipeliedlstings. o eitompHiges cesvage.
nodi fying noiety may have a fornula: (Formula I11)
[163]  Wheroeimereeitthe @aitéoni sitdﬁpxeﬂﬂe]aﬁiu;etie @blﬁp(hﬁd n@y el ook&d by, for example,

reacting tﬁé }‘faigrliur | cgh%ilgﬁv\%@lga n\%&%% %?0%%25:{ re_:fgent f%Ch -ﬁ tef%uto_wcarlzwyl (t-BOC),
or N-(9- ﬂggrenyglmglthelamaﬂbA@D EN-FNIED e rltienirboessmbhebd pafenad fbee)@mple when it is
desired to xlngﬁl \é%ét?ggg glltéﬁx%bc cr:r(grllp%é Qo%}lulg_a?_ (1ne1 %ucoijgggt%_wﬁerilg no’riagl nucleophilic
residues ale conjugated)ohavid@,a RAqify2R m@i8ty a24bpe erm&{é of glaCiN-tefmiiris of the polypeptide.
. I I ed and is.a.li
Followméc%glgplig%@%&%}E\%&&sﬁ%ﬁgor}og crs ]d él}vétBTe )pf Ig%cf(n%i néerretlﬁ(:@pounds may be
reacted witlpgh@)s@bstanti@i( :@nodispéked, mixNHOQi@)ctwatm medi{ygNhbizticd td ?_rg@x.de a mixture
of natsuye, ooz B BRUENE iR Ok BRC o Gynoe mucleophit
residues andr frivingt ockinigt momties- Ghiphadi tot (}th@rnua]&op}ﬁ:ﬁﬂ-lﬁesmnéset WfteF@e conjugation

be hox tern1n d.or .
reaction, tﬁé ggg%%} 1ce ?@hﬁpﬁa@?ai%g HlOIGEy con uga‘rﬁs m§y ?le-gf,%cl&d ayv,wﬂé ,be understood
by those gkﬂle_ﬁom thd art] 2Af ng@ssaty, thélﬁuxtﬂrS of InétriudeBic c])ﬁlp&fnd.?&)njugates may then be

its. l.n t,, th
Separated%%?%t@ﬂ;/ﬁeﬁaayg\%gté]é)r%\d egap rgrlflﬁt%ure 0? gﬁﬁﬁ ic ccir\%ouwﬂ 8?%?‘%%%& - Offerpatively, the

mixture of miriundispenpemtinodifging atoddy amfhghtes mapd wpahiedpdir to de-blocking.
unsaturated al kyl noi ety having mcarbons andmis | ,

[164] aasuléo%mfg’asgect %6 t& m%enh%]g thé a/e:rli%rs élSCOV%IA %e? syntgésm of an hBNP

and each epend
conJugatesvéinecet BBGalky! inwiety prathy tk kajityk mevigy )ﬁdjabentrm elteyndmu,rbﬁbgcdmpound (.e.,

posﬂwnecﬁ%%% Eﬁel%ﬂﬁieglc c%g%@uf%’ami gmﬁ’féjs m%%W) ?ful?sfﬁ pre%§§éntlﬁfldon%llgatlon at the

highly de%abl@eéah oonjugationd eipre ndBrs,| ¥n sed @steeil therdniestian Ipraviden@ method of
preferentnﬂ%(cgﬁg}igacfﬁ%gg\l%gt fﬁ%ﬂ%ng%ﬁ& 11’?g %ﬁ@%%;c%ll%lpér}en‘g %E%:élkyl oligomer

and coupling the activated PEG-alkyl oligomer to the hBNP

8.5 Pharmaceutical Compositions

[165] Pharmaceutical compositions including the natriuretic compound conjugates described herein can
be prepared. Such compositions typically include the modified natriuretic compound in combination with,
or in admixture with, a pharmaceutically acceptable carrier. The carrier must, of course, be acceptable in the
sense of being compatible with any other ingredients in the pharmaceutical composition and should not be
deleterious to the patient. The carrier may be a solid or a liquid, or both, and is preferably formulated with
the prodrug as a unit-dose formulation, for example, a tablet, which may contain from about 0.01 or 0.5% to
about 95% or 99% by weight of the natriuretic compound conjugate. The pharmaceutical compositions may
be prepared by any of the well-known techniques of pharmacy including, but not limited to, admixing the

components, optionally including one or more accessory ingredients.
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[142] It will be appreciated that the oligoners of
formulas |, IA 1B, Il, Ill, and IV are thensel ves
wazpeaiesdf the invention. The oligomers nmay bBCT/US2005/019249
provi ded, for exanple, as primary al cohols or as
activated oligonmers (see Section 8.7.1 for exanples),
[166]  @hd phayiadeatidad eomp@Ritioo petgatig b &hlﬂgliilﬁﬁltsl ryf fhetpresent invention include

. ounds, her than BNP, such as_insul
those. il BE% G e fent BPBAo IVBIPOUR K- frol HORGLTORBR duogel g subingua
vaginal, |pBreﬁﬂéﬁﬂl hé¢.g.as paeiitandotie Hﬁl@n’i@bﬂl@, Wmtlﬁﬂeymﬁ]ay iftendeicalar, intrapleural,

1ntraper1to§eea|1,e %C&I‘G%ﬁig lfltgaagtﬁ%?l,o?r 1,13 %ﬁ%ﬁ% thlCEIl (1 e. HPrgtg rs%lnde ] thosal surfaces,
including hilvd] surfac@pedd Gatsadrinyl zpjlrrﬁrﬁletraneﬁi a&tﬂl‘m{gﬂl the ost, sultkide route in any given
RN N AR L —
prodrug which ilbsiig P as a nonoconj ugate, the resulting noiety

is referred to as BN-054) [145] In a preferred

[167] gﬂ%l%gc}eﬁ%ﬁ bcr)ﬁl%}po}e%itigﬂs dsuhtx%lr gor aosraleiéeis %:nrls?%u %%\ggp%sented in discrete units,
such as caEmﬂem,szeahdts 1qz&dB}, o mbROtdeR rcorpaim'fng r pedetemitodi amennt ofttheeprodrug; as a

powder orv%zg}ul sggl 1%%Xraaegls(s:’preg%%ramaa8 agueo g c?r mr'll—aa eioug ]lngmfl fk 8 an oil-in-water
or water-ifodl ¢piddioracewchi foahulaioay aay de IpMpIaIBd bysangr lsuiteble method of pharmacy that

ty/Li
inciudes t agepenglla J gla%sﬁra ?olﬁllether(; %rt g anc% %ﬁ%@fvﬁn&? ﬁ e}p Sontain one or
more accdsyq@e 1ﬂg°t€|d:rérﬁsn@ hoted aladvky | I lyeien], thhqaharattauc@cdfcohipesmon according to

Kk
embodimeiIy B it R AREoN 51 Pt A mes o e kb e proare with o
liquid or figely diviided sSliC bartidrabr bdth, Iﬂdsthemb lifeneadfsskalrnrshsmngﬂltelmltmg mixture. For

example, %Z?g e? 1-1_%? > at X Iogllgp S_Il_lglgg r rEcHdm% nigow%ﬁ gr'gnules cont?rrr]ung the prodrug,

optlonallymildi (ﬁryzl o @ot’ﬁ)iceftsyory: oigpicass Campabded fableid rmy bﬂlllrﬁiayid b¥ lnempressing, in
e varl ous S ui

a suitable g}gfﬂ}m‘? g} rﬂnﬁ rer}Bl glie%/ ggwérg O puch s 2 pawder Pr %”anutl)es olphonally mixed with a
binder, lubikdahi, @erti dilutdeandfor sirfact udlvﬁ@hspdirsmg agent(b)i rMbléeﬂ tablets may be made by

b |
molding, ?%resu at Hla,n[ﬁ%?og{%red ﬁ:gﬁng%}md Aiene Lo0F W]&ﬁj ann}ra'lgé fi%d E]’trﬁér

t he nat r [ ur eti c conpound conjugate is provi ded in sal t
[168] fPhairmacduticdl hempexitiznsl isnigabtes for thecah ftubilingwd)i ainguistpsigndnclude lozenges
comprlsmﬁﬁlgsl prg nI aiﬂg??r%g Ballsgtu% al]y s%lg}os% and Béagllg Io?tragacan‘rh and pastilles comprising
the prodrug in an mert base such as gelatm and glycerin or sucrose and acacia.

[169] Pharmaceutical compositions according to embodiments of the present invention suitable for
parenteral administration comprise sterile aqueous and non-aqueous injection solutions of the prodrug,
which preparations are preferably isotonic with the blood of the intended recipient. These preparations may
contain anti-oxidants, buffers, bacteriostats and solutes which render the composition isotonic with the blood
of the intended recipient. Aqueous and non-aqueous sterile suspensions may include suspending agents and
thickening agents. The compositions may be presented in unit\dose or multi-dose containers, for example
sealed ampoules and vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the
addition of the sterile liquid carrier, for example, saline or water-for-injection immediately prior to use.
Extemporaneous injection solutions and suspensions may be prepared from sterile powders, granules and
tablets of the kind previously described. For example, an injectable, stable, sterile composition comprising a
prodrug in a unit dosage form in a sealed container may be provided. The prodrug is provided in the form of

a lyophilizate which is capable of being reconstituted with a suitable pharmaceutically acceptable carrier to
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counterion as will be understood by those skilled in
the art including, but not limted to, negative ions
weemh/1assEhl oro, brono, iodo, phosphate, acet aP@l/US2005/019249
carbonate, sulfate, tosylate, and nesyl ate, or
positive ions such as sodium potassium calcium
form a lignjid lepropgsitndudrhio ﬁ}rumpct{OQSEE]reoThgtormmbjayi n@Thmmeﬂysagtafprm typically
N Ihpﬁg
compnse§afr?r%hi pcﬁ.llt ?P%n%}’%)%?iagl S(,) ér&nﬁr@ tﬁé *_) g e[“lé g&)dﬁg ése gdb?[?ﬁ‘nally water
insoluble, gorfficreat dromst ofvendsying lagenpwich nsr;éldmelnblodlyrmmp@bletmﬁa be employed in

e t e st :
sufficient r&?%%%\%gbg&% ﬂ Vﬁdé‘?g: 1n :ﬁl 6&{5 QJEHT%P ?x@ %HJ%&SQ@J? %ﬁfs@?ng agent is
phosphati@yl ch@line11, 12, 13, 14, 15 16 17, 18, 19 or 20;

(CH2) qCH3 where gis O 1, 2, 3, 4 5 6, 7, 8, 9, 10,
[170] %’%ann%geung-;f 'cor]n osﬁ;ogls s&tg’hr)lg %’ toﬂlgdl aﬁﬁlcgﬁonztg 'the4sk1n5prefelab19/ take the form
of an omgneng crg_z@n, 191:’[01’1 ]p@ste,lgl sprpy, gg‘osoj;aor qlz C}_lglerslghlgh ny: be used include
petro1eumg%_g_%('kmx1'13’j pog%g 57 &)ls Q)Q@E!G{%%sﬁ%%ﬁ%wer’s :ind Cé)mblélatlons of two or
more thergpf. 5 6 7, 8, 9, 10 11, 12, 13, 14, 15, 16, 17, 18,
19 or 20 and t is O, 1, 2, 3, 4, 5 6, 7, 8, 9, 10,
[171] :Pilxarmligeutléa'i acoﬁll sitibas su:lt@ble %oz f[raﬂs%emi]a?ad?ﬁlmggahoﬁ nlgly be presented as discrete
é? (CH2) zCH3 where y is 0, 1, 4; 5,
patches agsipteg to gsmagl 1n]_1@t1mq:[g_ conj:_@t with thejepiderpgs oﬁ_@e rTypleni éor a];golgqaged period of
time. Coﬁgosﬁf(‘)gs ZitaBle @or 1:1%nsd%1fma:13 adrﬁ‘lmsg’atloﬁ mazn[alsg ’b]e QelivtRd b¥ dontdbBoresis (see, for

he fofegoin

example, ERmprasscaiRenguity IO HOPEDY & WHie G e e Hrpur B gaially butfered

aqueous éo’ﬁltioﬂtcffntqg Q)r(ﬂﬁug | |SH§§UieaffdnY1§1aQ£nst QiphiBY e fialeOB) 919\@13 buffer (pH 6) or
be taken as limting in any way.

ethanong‘m 4n|d@antﬁ1ﬁ foppeD- hfot0- 3L petive &ﬂtﬁ@iﬁnk e that suit abI e
noi eties for conjugation to achieve particul ar

8.6 Ml bPA@hidistradiohlanb TrRSSd! € W thin the bounds of
the chem cal conjugation nmechani snms di scl osed and

[172]  ahamaEdrene cempoundeeRughitd Fnl ,phaddidutioN abriWitehd @fSthQ @ﬂ'\/enuon exhibit
be selec%fd and used according to the principles o

one or M IMRATPAFE (CBHIGE RS ET YR dONYF ettFnodgicd @B?ﬂnu@atﬂi)ohwlogwaﬂy active

natrivretict oo, @ife 4diRdh offie lﬁ&hfyﬁﬂgrlﬁ&lb? daf ﬁfﬂﬁ?&:ﬂ dleodi’élbgﬂl@hﬁ*l@/%twe natriuretic
er.ent eve

f_ the invention can have di f
compound) g GEEdi R dt PYious TP HTOHSIED o HE EETIARSHBRAPFI4OT trac), such that
less of it hméfdgfﬂdﬂcgﬁi ad 1ﬁhﬁfoﬂif'ddl EdrinCth&O Ve N d'é@l@ﬂélﬂﬁttﬁé absefteSTMBe modifying
gdlmants natrluretlc CO retal ns sone or
moiety ma'sq o?nvtrﬂxgnedléstl t%?ﬁﬁp ag, W@ﬁi‘}ﬁr}'ﬁ go q%]t %dlgveggyon can be orally

adm1n1steték1 ﬁﬁ Hﬁo@@e fachiamnsteBYSsi@s atphﬁnﬁ&ﬂﬂh@ﬁ g‘hﬁ:ee@&ﬁle%ﬁ@ﬁh’t% the biologically
I etles, Sel ect i on O Conj ation

active natgp{egg rcr:g%%%gn%ﬁyg@mcecn‘g%h%| g&t 15 ﬁo 5% fo nltlémount of natriuretic
compound®in@lives,in ki GIaESt &idseﬁ@pﬂlb blRddtRat Rudt Y& tﬁ&lﬂbl@ﬁ@illy@atwe natriuretic

compounf 12 systtehnlillgallyhpargsefaltnmlan 1raremaa%c?log1cally active amount sufficient to trigger production of
cGMP. Preferably, the addition of the modifying moiety improves the delivery of orally administered
unconjugated natriuretic compound into the bloodstream upon oral administration relative to the delivery of
orally administered unconjugated natriuretic compound into the bloodstream. More preferably, the
improvement of the delivery of active compound into the bloodstream for orally administered natriuretic
compound conjugates is at least 2 times the delivery of orally administered unconjugated parent biologically
active natriuretic compound, into the bloodstream. Still more preferably, the improvement of the delivery of

active compound into the bloodstream for orally administered natriuretic compound conjugates is at least 3,

4,5,6,7,8,9, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100, 150, 200, 300, 400, or 500 times the delivery of
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plasma half life. For exanple, the natriuretic
conpounds of the invention may be nodified to include
wa@20mdideyd ng noi ety at one, two, three, four, PCWES2005/019249
nore sites on the natriuretic conpound structure at
appropriate attachnment (i.e., nodifying noiety
orally ammﬁmdt ilrom)di&édt emcsnjigasdd) ebiblogicdlyciattiveahatrigretid ecompound into the
bloodstreg’ﬁs%llﬁ t hlgg% rat1on E)r? glF é‘g{ Jtlcgg:lg%elf) L he{ggga % t&% ﬁ‘é/re?téoél can provide
greater balavahblhty atitle rbﬁﬂwgihmﬁy EE:UOEh nai$1ua:t1t;y®n@m1mio réstive to administration of

nts,. fo
unmodlﬁe{)d.e §1Iof%g%al 31 %é%]: al[}{}lée lglgeﬁ.fp unc a0 %11, rciuﬁ Bé F%Hmbvatlon (instead of by
continuouls iimchiverpus mﬁasmna{bt Haye is lathespital &iting} epztyon‘edu(ﬂ}ioqﬁt,al vddsrasdciated with

other CHj:" ﬂ%?a%ﬁeg 81?(1/? RaP 31% eﬂrlﬁ tlIllgrlgp 3 qubie a%ero%ﬁ% In‘[]wc l{({%eSI d la%}al and chronic CHF as

well as acgiet@F.| n t he case of BNP, for exanple, the peptide has
a particular affinity for binding NPR A Depending on

[173] :T'(I}ﬁsl, nc{)ﬁ% (:?%560‘\2@ gv H}% nﬂ}g\glé‘%&r&é%% F&Cﬂ%l edlsle?ﬁ% 9(%1%& s"asceptlble to

treatment BNEngh asnaftmrremd} @eptebepnmnoumh)bybaimmﬁtesmm aorsubyagz Ineneed thereof a
i e nat r.iur, 0
therapeutlcﬁg/u&?ea%nées ave ggﬁé?rglc 1 co?qy 1%1{(:1 conﬁﬁate ofqﬁe ?nv(é‘r%rgg uﬂle natriuretic
compound) W@g@yé}d sigetblyi aﬂirrémiistcred byrpoenidy obijtas) amcﬂasl,mgjﬁor example, parenteral
and enterglleltoﬁl!eg Iﬂy?&x@&e g ?Q%%?trgﬁtéssltnklﬁge k%tu{)cu‘ta’ant oous, sublingual, buccal, nasal,
unconjugated natriure conpoun c¢on| ga?es, Such'“as
intravenousrod @deadsoulsi st ance to proteol ysi s and pl asma hal f
life or ability to cross a cell nenbrane. It is

[174] gﬂ)@(géﬁ% :agﬂ’;}g%ﬁge;r}ﬁ%y 15qu9&3 ﬁld[h eﬁte of l:hte)f)r Qﬁuféglg Ec‘ﬁﬁﬁo%ﬂd cgn?tfgates for the

termrel ease e natriureti
treatment b fpayufaduies Féesxarrm&ﬂ ét.is [emﬁzi?nerirthaet ohpenasm@tm mm)bsnd tdn@igates can be
nat i t r onj
presented o § i E0pf JTPRHBE, GO UAF (6068 GnTRISE) ATy, I nariureti
compound; cenjpgstasi maso hf ged éogethsiywith agordi coovmmfionghttesapeutic agents as part of a
{ -
combmatl{)fll lth%&?%; uﬁl@eﬁ?ﬁhaﬁt %D%gn%?)@m g?‘#hgtlsaﬁ% &%ﬁt& &gﬁsung%ﬁ% ﬁl‘é fcﬁfwvmg.
natriuretic conpound is limted only by the nunber of
[175]  &uwiplingat dlewiaisithe Huid peeunalatian epdireseliapt grstnbingrad thy keart associated with
cgr. Still other enbodinments, the natriuretic conpound
conjugates of the present invention are a m xture of
nono- , di-, tri, tetra, and/or penta-nodifying noiety
[176]  Vssdilgarsesxpmdarteessnd ins, ﬁloy@r@efgéwew%h@ flowhe
bi ol ogi cal 'y active natriuretic conmpound is hBNP
[177]  WMYtePiciabstsudgset tRifbrct bicoditachat bMBrd@l¥iniRc1aci d
sequence includes four preferred conjugatlon sites,
i ncl d|n the N-term nus, Lys3 ysl4 and Lys27 . The
[178)  Filehipfroptrenpiagse e & GoBFasHEn ?féh‘?ﬁﬁ’ﬁ’é exhietirs ngast rate.
conjugated at the N-term nus, Lys3, Lysl4 or Lys27,

[179]  ndiottnsio BpGAIE SnBime (ACH) Liy5ditbraan chhkyiSBé bitdotiod ST the vasoconstrictor
referred strategies for hBNP and rel at ed

angiotensﬁggl?l!t%ﬁ,l §tp t&gep(gbtﬁ SYpbResisn o

[180] Angiotensin receptor blockers (ARB’s) — permit angiotensin to be produced, but inhibit its arterial

activity.

[181] Calcium channel blockers — inhibit calcium influx, resulting in vascular and smooth muscle

relaxation.

[182] Nitrates — relax smooth muscles and dilate veins and arteries.
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anal ogs. [155] The nodifying noiety is preferably
covalently coupled to the natriuretic conpound. Mre
W@ b@s/10585 noi ety on the nodi fying noiety nmay bBCT/US2005/019249
coval ently coupled to the natriuretic conmpound.
Coupling may enpl oy hydrol ysabl e or non-hydrol ysabl e
[183]  Betadfodkers M bldok tigsactién diﬂtﬁtebhtﬂarﬁi%lesere]suldﬁg iheése Biresb 0 €% hadrt and lower
di fferent .conjugation sites) 156] In sone
mnmand5W%g§”ﬂ%%ﬁg the natriuretic conpound is coupled to
t he nDdlfylng noi ety utilizing a hydrol ysable bond
[184] Semg of tha radmtage;s of d&rﬂa‘(’nmmtie connpcmmﬂ batjataces bmrnbk) conkif@edfirst in relation

to the oth?eg El%;gra%c XSC%)nJr?Jaé a%%f—ﬂ’p &g)méogl["ed t§ %Ic%?egg Pgeag ur e%ﬂlﬁ?@ peptide in its
unmodiﬁaalpfpmahdi isreontineuslg sifnebl dheheat eattitveti edoigouti@tdrgugates of the invention
exhibit na?rhur ic 2 n&i 86156910 p%/ogg%%sng!ﬁen% k?%%l%%‘/%?% Lefie S Icct%gge%tléélng’%%)ygh the elimination
of sodiurh hund usg;he$ hweaterat Siuthr ﬁirmtmonsomp@uﬂehtlsr pddrevgedy witk cdharatics nand potassium
such
supptenefy i fPhteg bl PRy Be PR EERT Gt 9 mrsapp st and
myocardial oﬁmuhpkopdlha th}ft a& duyrehtb'i qia%etbdl esmg)uqsbdhrag)rs: aslcialmshannel blockers, and
nitrates. 'grfefnél &uretlg &ﬁ]m}r)]oug%l 8011']1%% e Rgt% ver 10?1 é%teoeé(p%cg r%tg Hﬁ%ltgteeeremg -angiotensin-
aldosterorgi S\yﬂémt(RAASD arrrenﬂiy ffecei@sing Alﬂ'H iahibivals byd ABBIDIMbrie@&r, the natriuretic

compoundal %o%ugu%g Xr%oeégefzteg] Ecﬁl%trhgr S5 gethlaeﬁgtagg %{sl%gf;spg% 1 adgatP I%%soclated with the
inotropic axd:dg,fahd ;iml’s "I[h]: ﬁit]luﬂeﬁc mﬁﬂmnncbct‘dgpt@mﬁfﬁh)shavb _h?ny, if not all, of the benefits
natr.li etL,c C e 0 e | 1n .
of severalrﬁsﬁ)ué? )?% u??pvaf?\.ﬂ%%gugﬁ 8&1'%131% 5%!‘?% §/£e§5‘feg asqgﬁlg%? & gcl,ﬂg%the negative effects
of convendautidb therpes. am de, or ether bond). Use of a
non- hydrolyzable bond may be preferable when it is

ur et oun ®
[185] q%e nFtnurCeg% conépaotunc? fzonjlilﬁatre% 8% lg}ie em\lferr]l I?Ih 28/8 gYanPa €3 gver {ATRECOR

(nesmtldeamaée(b}e&deﬂj Inpe Sinogvalé, GAYMSomp e fhe rad‘binyigat cah bastiritdited to the enhanced
pharmacopmetlc Brogpen%gtt %‘Izp%ﬁ%lglc gl%\é%elesnatlcc rdm%ﬁg emblggm}%tel‘% :Ol(gll'{fle gbelsent invention
provide. F@‘&hampie,abﬂstztny@ioahgfagatmﬂ bE ptoeidsefs i(soah hiMl@mmy}dead to a longer circulating
consi st of . Gavalent..hend(s), .estel mpietie
half-life ag Cotnn: ale(% gogtrl%% uré%onjuéate C%\elpg ,%; slgﬁlo adv ntage. mcilg résult ffom the ability of
BNP or AdNRicoppigatad sty sedin q‘hlgortms ot beedelivred 61]allj/ nF&t 1n$tdtnce;t1‘h/éTRECOR is dosed
. e | men arti r.od 0
by contln}lc;r%rl?g\%dﬁl.lgﬁn éve‘r 61? thg%rrS] an ﬁes a ﬁlglg ]pc";lsP ﬁgr a%%«p Bltq?){osgﬁal COS s " An oral hBNP
compounch ycdrjt@agczaecbrdlﬁg) fo eema)mnleats di il prmmemenﬁprs ﬁ@y 68 Bos(eﬂ latan overall lower
I,0CQ

cost, and ma¥ be avaq e QR0 %a%ent\i\)'gsds ?nd meby be se{fpaﬁmlms?eredq %%eargi otf%emg limited to

use with inya:treotg Hﬂzﬁng tt;fmo?;st equipdabdsi of O}ﬁ?;rp::ruh? e;’tjsgates avdmrd:irg tohﬂnbodlments of the
present 1nve19 OI&:&@% CQJ‘P oL tl?ors]cta Ssué?%nrg% e e grad\lllglvcg)nsétoofycl}ueolng: @HF. The ease of
adm1n1strat10n reduced demand on hospltal resources, and/or lower cost support the utility of an the
natriuretic compound conjugates as a preventative therapy, self administered (e.g., at home) for those
patients who are at high risk of heart failure. Oral preparations of the hBNP compound conjugate according
to embodiments of the present invention are thus expected to have many, if not all the benefits of Natrecor®,
with the advantages of an improved pharmacokinetic profile, greater ease of administration, reduced
hospitalization expenses, expansion of indication to include chronic CHF, and/or utility in early-stage

cardiovascular disease.

[186] Subjects taking or inclined to take the parent natriuretic compound can alternatively (or

additionally) take the natriuretic compound preparation described herein. For example, patients suffering

38



[159] More than one nodifying noiety (i.e., a
plurality of nodifying noietys) may be coupled to the
wmaiositusss | ¢ compound. The nodi fyi ng noi eti es POT/UR®05/019249

plurality are preferably the same. However, it is to

be understood that the nodifying noieties in the
from disorﬂetsrthaitiateycolfmghub&ll@}itfeﬁted edtg 4 pomtaney andhiered n@thureti% compound, such

pNat i veI he nodi fyin i et e .

os NATREEQRE B e ishieg iR o8 efmaon S agrotBedFmatabel Seent described
herein. A\Nf@fagaoup]yu%/bﬂre kueh @fenesDebrd p{rbﬂguslmcbrﬁi a@ﬁn@ﬂf@l&\ﬁwmﬁ e&ﬁiori @ intraveneous
admmlstre(l;u(%lp at r I ur %,cl ?I(B]? 2 %{l]rﬂ Bel ; mi%q ng F?D ng%qfﬁtg)gx ti? moge, preferably, oral
administrat@hr i uret| c conmpound with hydrol yzabl e bonds and

coupl e one or nore of the nDdifying noi eties to the

atriuretic W th.non-

057 bl PG FERT Ao e B b g n By e ceent o0
subject, whEreimobk Fiylo glgallmic&t/d @Snttl@ortllﬂbeadﬁﬁﬁlﬁtbmﬂ ata eonqmmm oNglmb@iyied natriuretic
compouncg ofdtPX d rvgrllt OI%,? ab ]lpcgﬂ%rhoﬁ tHQ ?I%ﬁ}f %cﬁlglésl%tg ?121 rugﬁxg C%Iiup%ii 8ur81ﬁles intact in the
GI tract andmavmels thy Mngstlmjlveﬂlllte Sntéretye beodsaging layd bferdeseil fires ttehe some or all

d by hydrol. n th
of the na{] rure% lr'clsél?ltgéu%tdh% rgl&zfi}fﬁ %/ﬁl gvn%/_?oto &%gésg%ngqc 1% gl?}? éﬁ%@%&e amount of the
biologicalll}r @hvd dpentn dthe ihpdrelysie magfimosxatpleytakeyslsce iy gie Hldodstdehrd or in the liver. In

i et B A TR0, BRESLY, A BSuERUPLE0. 0,05

admlmsteteﬁ blbbgﬂalug acthve! aphin gelati%ltto niht drilrbioevhilbility of a corresponding orally
g h ﬁ)x%/ functions and/or am no
admmlstefe un%on ulgate ﬁ} c%élca cltlve gﬁ?/tdr oxyl functions may be
found, for exanple, at serine and/or tyrosine

[188]  (Ibseterting aramuoht nﬁmiyexapimirdtib o:heam nbHwhidln Gtin dresscopyof Ipeesent invention, will
vary som%\xﬁ%?%?m fagernf ﬁ))e(aaggxﬁlé Bent dnlet,pare%d Wi /dg ! n%‘ ﬁéonrfe c%ors W3R as the age and
condition 6 [thepeintoed thth emteaoﬁwwryl rSchndosagqs dag bealsphmeited o 4daerdance with
routine pharx%;%:%fn 516:?11 ypr cedltlres klg]ogvglgtl(()) Y, es‘é Iskcﬂlgde 81 the gft 4 l“eltlpﬁlehergl psro%c%smon a dosage
from abmttH)el CoabjouigEt mg/kg ]yﬁIl]haE(Qﬁpj)Qany eﬁiy:mtyh edte sllareaghdebdng dpbuablated based
upon the Welﬁf& (?t FF%WE tesI‘oxf%}ty ]fc:oonrctrrr]s ?{%1 O Ii Vef r%aa}(l: }elsﬁ%ct m%lavenous dosages to a
lower leveli su¢huzsay mrabeUrIOphg/kgrmythw W:@ghts’ mmgchhammmwgunon the weight of the

active baslg.nm%\lfl\@osgé ?ﬂi 8{) Q.ﬁ 11 9 Er?grol?g tﬁ%‘ggut ) nteglgémg% <|3 grﬂglgy%tflgr oral administration.

I ona ress
Typicallypaflosbge fiom @bdnhé) ﬁomdg/(kg td hmg’lgamay onemspbysdi fonmtrerhmmlaﬁmjection The
mxture of.natriufretic
frequencyp Jﬁa a(%g %hLﬁ[a%lon i$ ug.]allg On%rtgtoé 8r ﬁlr (f ﬁlrél%ﬁ %eir (%lyuctrlﬁs nec ssary go control the

condl’uonf Ehe éucatimplof Irembﬁt deplenFlS avihe éypa af conditienibeing mizpeﬂ,l:md may be for as long
as the life%ﬁ{eﬂe%gt?etngs’ for exanple nono-, di-, or tri-conjugates.

[189] Suitable subjects to be treated according to the present invention include, but are not limited to,
avian and mammalian subjects, preferably mammalian. Mammals according to the present invention
include but are not limited to canine, felines, bovines, caprines, equines, ovines, porcines, rodents (e.g. rats
and mice), lagomorphs, primates, humans, and the like, and encompass mammals in ufero. Any mammalian
subject in need of being treated according to the present invention is suitable. Human subjects are preferred.
Human subjects of both genders and at any stage of development (i.e., neonate, infant, juvenile, adolescent,

adult) can be treated according to the present invention.
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degree of conjugation (e.g., whether the isol ated

nol ecule is a nono-, di-, or tri-conjugate) of a
w@200sitoasbar i sol ated conjugate nay be det er m nedI/asO®019249
verified utilizing various techniques as will be

under st ood bythose skilled in the art including, but
[190]  IHestraliyeniviand aceprdinmss theperetenobirenipn ithedepdyickprsy [dygks, turkeys, geese,
quail, phea angngést(g S&ﬁ:ﬁ&i%? E{Fﬁﬁd&l‘rz&xt@cated Y d36e g;~¥>§ﬂ-&s aM&%ZmesP bnd ﬁlaude birds in
Term nus nDnoconJuga be det erm ned
ovo. and/or verified utilizing various techniques as w |
be understood by those skilled in the art including,
8.7 AS%Q& not limted to, sequence analysis, peptide
ppi ng, selective enzymatic cleavage, and/or

[191] 1eRQERRPLEARS eangllogé\‘)@gﬁe ihvef3dn @Re RbudDILe &fdl@ﬁ@cular renal, and/or
reaction sites on he natriuretic conmpoun nd

endocrine ¢ffegis Kt atgyassofiged éfxtaﬁlm Rative RepEes. rigelk hrecdpatays @é%’? gsed to show which

conjugates C&@Bﬁiﬁﬂﬁféntv\ﬁéohls@ StUint aRhEn t?ﬂa@ﬁl‘eh@ %eﬁtﬁﬁ%&tpto? U hie@Sng to the suitable
N-tert-butoxycarbonyl (t-BOC

production\pf( GNPy oBiaphpmkat ﬁyﬂamy@arbsdm )tO chevERbip. cophigates offer the suitable

protection a%ﬂ?r@teﬁ?% B8y REL TR E SxpelfiRnt® 1A PE Bsed ‘M‘ﬁlewlv&hléhscon ugates afford a
esired to forman unsaturated natriuretic conpou

desirable btcgmﬂlg‘@lgtye L@pdl@ conalg@t@ﬁfquﬁtt@tm?séthslwgfio%{npdels Des1rable candidates

may be suB}é@ﬂe@ @cpaétliﬂeg PheShAYNESetR! ShatBiolERIR and @4idhg sBudies in rats and dogs.
ng noi'ety at one or nore of the N-termn nus

of
BNP conJugﬁes i?é‘l’fgilﬁé it freho dinmats| Qb HierigessidveBIBCKY g vsepldor the treatment of early-
smgecmn%HQﬁhﬁahé&hk%m@?ﬁ%ﬁ%ﬁﬂ@éSEd m xture of blocked
natrluretlc conpounds nmay be reacted with the
ubstanti al |l y nonodi spersed m xture of acti

\
[192] %d}orfghpﬁ@tl% Pk ol qopiughienAide BVRRHRE affnebeotﬁst?ﬁg{or Pgfnist peivity at the

human natﬁ&}wgdeq%bﬂégﬁt(ﬂ?Rh@Vzh RGroMadE {35bRGX M) RErdikSik, aCh@ Wph@1d properties
to one or nore nucleophilic residues an

of BNP aps| aicrbedgtonbisetordsy cespmed colist ¥ (cth gopﬁlilq production of cGMP is

accomplisHe@ ShydpRaylaibf dyBihsel RS eﬁﬁ’ﬁlhél gt isOsttikRaL Whew BNPNBinds to NPR-A. cGMP
natriuretic_ conpound- fyi ng. noi ety c%njugates ra
productionisan fieMEASEIEH EREOARICS §f lpqm%\éwﬁﬁ qaidhaFelly betfggaecarysty| cgross NPR-A.

Thus, the kéi‘at?v@ Qctiity- of lthe RREGSEAENMpduh® cojxdaték @nd®hathiafetit YERIdE Gnalogs of the
nmpound conj ugat es then be se arated as descri bed
invention C&B 89 determingd by thgdevg! of %Q‘)tf\@ Eroé‘f"tlﬁ%’cnrtﬁ‘ﬁ? &c conmpound
conjugates. Alternatively, the mxture of natriuretic

[193] Mjﬁ@ﬂesl@hé SHvBgioAWak thy té‘sﬁ:ﬂj fbhgﬁtleé?se(ﬂﬁ?@ﬁsbﬁcéﬁgﬂﬁtaés&ﬂ In general,
ior to de- blockln% gﬁ In a sur risi ect 4
drags hatp s PEAVERY | B feSIDiRgEAL Br SRS SRS SRR Syt fre GYRSin, andlor
chymotrypSh. an thBMRe 69 fié aldeugyStheg eAzyRerdyki pattiu@irly pﬁbﬁlﬁnd‘d&e However,
al kyl qglety jacent to the natrjuretic co

0o
peptide coppagion Ry BFep s B LB AR AT N IR PFSBEIES IS Rifengie cockais

can be usédh‘.@ tEﬁE@r@ér&isé@ rebiGiEhdet &F HHNIpécﬂ]‘Lgﬁteﬁﬁﬂdaéth& Qdhjugads cﬁT’[hé\Inventlon to
hi ghly desirable Lys3 conjugation site. QR
proteaes g Sheagipsitie rash NHVERES GATBTEY| ABIERhratn iAoy less susceptibe to

proteolyncpc[e@faﬂﬁtﬁﬁtthzaﬂ doYrefﬁ)@ﬂdlh@ aﬁdoﬁﬂgd’!&\lﬁt@reticy&&psm rieSithgconjugates digest
actlvgtln al kyl qunent of a PEG al kyl ol igoner
mmﬁsmwhﬂhmﬂ3%ﬁ?ﬁﬂ@nlﬂ%“%@WPgﬁ? W) kyl ol i gomer to the
hBNP.

[194] The conjugates can be tested for oral bioavailability. Oral bioavailability of the conjugates can be
tested in rats, for example. The conjugates can be administered to the gastrointestinal tract by oral gavage
and the presence of hBNP conjugates in the bloodstream can be assayed using available radioimmunoassay
procedures. Conjugates according to embodiments of the present invention may preferably be orally and/or
perorally available, i.e., a therapeutically significant amount of the conjugate can be delivered by the oral

and/or peroral routes.
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8.5 Pharmaceuti cal Conpositions [165] Pharnaceutica
conpositions including the natriuretic conpound
w@emwpngates descri bed herein can be prepared. BUDDS2005/019249

conpositions typically include the nodified

natriuretic conpound in conbination with, or in
[195] afhlmonﬁugae mytrbtain@oiphiar afeed et ac ety of naicceptriatstie pegide (eeg... hBNP) with
the addltlonalebeng 1 gora{r:udsnii%iﬁtgagif)n b uec%\?\n %oﬁl%ogncdcrg hlg?lerl cr?st? a%o&at?d with treatment
of acute cm amh/er p&pandrhe entllicabdlity ohis cb}mretpemm tamdlug wlyc*tag@ tndpdronic CHF.

del eterious to the patient. The carrier nay be a solid

i r . . .
[196] \%I{ toﬁe taﬁlge]?lé%j C%% r1%vegﬁ)(§n grogﬁl?% a drggdel&i %{@ﬁt gn@% %?ﬁgnsmg assaying a
natriuretice gamluad aasaylaglaenqtnwbtwc tonmrayind ooitjedate HF tho iaration @r @1series of such
t t 9% by f : :

natriuretic E?ngpognr{ae tc?xg@g g%boudﬁ g&%%h]?% é%t? res\Q@_‘Lg ng rs}lr%ﬂg gslfafulmégalThe data itself is
therefore wolptesi td @msltmayetbeothnrembocbmem@f &nynvcﬁtmh@ widll s thervompf this data.

techni ques of pharmacy including, but not limted to,

8.8 Bﬂﬂﬂhéiﬁﬁ xﬂﬁuﬁﬁﬂﬁ ietlQsotlonally i ncl udi ng one or

nor e apc ssory iIn ents [166] The pharmaceutica
[197] qﬂ@gﬁ%&ﬁ 1n9;8§10? G0 fn%lmﬁgs s‘é@erﬁ'ﬁi@ﬂin‘ggﬂ 1 bRbcHehemite ﬁl@d?&PAGylated and
invention include those suitable for oral, Tectal
alkyl-PEGyaedifying opietéesl , i nhal ation (e.g., via an aerosol)
buccal (e.g., sub- i ngual ), vaginal parenteral (e.g.

881 BPARA BilgAH e Mﬂﬁﬁﬁﬁgﬁﬁ%ﬁkﬁfonﬂdﬁsr ader mal ,

Intraartrcular, 1 ntrapledral, |ntraper|tonea
[198] 'TREpRESE BRERon pfdﬂd%@@é&n%hﬁi havRE alf¥du@y enous) , topi cal
(i.e., both skin and rnucosal surfaces, including
airway surfaces) and transder nal adn1n|strat|on
al t hough the nost suita route in any given case
w || depend on the naturle and severity of the
condi t i onChexX1m&, reat e nd on RAGR-X&.ure of the
parti cul ar prodrug fch i ei ng used.(F¢rmbBNI)
Phar maceuti cal conpositions suitable for oral
wherein RGMH S OFOHUR afRytikeinphesen] €dhiap CIORCT @terdK! iss, halide (e.g., Cl,
such as capsul es, cachets, [ozenges, or tablets, each
Br) or p-pigieph¢iDhgT a pr edet er ni ned amount of the prodrug, as a
powder or granules; as a solution or a suspension in
an aqueous or non-aqueous liquid; or as an
oil-in-water or watér-in-oil enulsion. Such
formul ati ons may be \prepared by any sui tabl e nmet hod of
pharmacy that includgs the ggep Qf bringing into

associ ation the prodru @ﬂﬁ'a able carrier (which
may contain one or{ nore jaccessofly i ngredi ents as noted
above). In general \ the/pharmacButi cal conposition

accordi ng to enbodi of theCpresent invention are
prepared by uniformy and\intimately adm xi ng the

prodrug with a liquid or finely divi solid carrier,

c, m, X, ¥A@%nln %QQS hhRAbed dboDE E5 AN Shapi ng the resul ting
m xt’ure. For -

[199] The present invention also presents a compound having a formula:
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exanple, a tablet may be prepared by conpressing or
nmol di ng a powder or granul es containing the prodrug,

w@pioson@si y with one or nore accessory i ngredi BOL/ES2005/019249

Conpressed tablets may be prepared by conpressing, in
a suitable machine, the mxture in a free-fl ow ng
form such as a powder Oor granul es optionally m xed
with a binder, lubrica i nergddiluent, and/or
surface active/dispersi . Mol ded tabl ets nmay
be made by nQLgL G_' a suilt abl e machi ne, the
powder ed conmpound nbistened wth an inert |iquid

bi nder. [168] Pharnmaceuti cal \gonpositions suitable for
buccal (sub-1ingual) adm ni str@atTonpalikeen | ozenges
conprising the prodrug in a flavored base, usually

wherein ﬁqgmﬁewiﬁ% g%io%gQEatttﬁ@:QQﬁQH [Ye! 1RPRIR # G3and therefore that the

conprising the prodrug In an Inert Se suchn as

terminatigg nati¢ty i0@H) gCHRHEOH or ar acivetirgseortyd sadeasi @O)KL §@here X’ is a halide
(g Clgg?rnaceut'cal conposi tions according to enbodi nents

PHEDHTOREEMD: Phvent i on suitabl e for parentera

adm ni stration conprise sterile aqueous and

non- aqueous i njection solutions of the prodrug, which
preparations are pré&ferably isotonic with the bl ood of
the intended recipight. These preparations may contain
anti-oxidants, buffe tats and sol utes

whi ch render the c nic with the bl ood
of the intended récipient. Aquegus and non-aqueous
steril e suspensiong may /i ncl udellsuspendi ng agents and
t hi ckeni ng agents. nposit?ons may be presented
in unit\dose or nulti-dose,containers,, for exanple
seal ed anpoul es and vials, and may %t ored in a
freeze-dried (lyophilized) condition requiring only

PAG, n, X,aad addiat Ha@orivl abbve fot®ihmbiernl i quid carrier, for

[200]

[201]

exanpl e, saline or water-for-injection imediately
rior to use. Extenporanepus injection soluytions and
) AR P SR Y PSR PV S A B icter s,
granul es and tablets of the kind previously described.
For exanple, an injectabl ® stable, sterile
conmposition conprising a odrug in a unit dosage form
in a seal ed contai ner may jpe proyir4led. The prodrug is
provided in the form of Iy N Z4tR which is
capabl e of being recongtituted with a suitable
phar maceutical |y acceptlabl e carrier toforma liquid
conposi tipxseacabl e f i nj eeng ex-d.hereof into a
subject. The unit Sage m t ypi cal | foemtipiVilBes from
about 10 ng to about 10 grans of the prodrug. Wen the

DR 3, AN L, A G DL BB LU e

is a halida@@e |01,87) & pmiyoiend)ypl oyed in sufficient quantity to

emul sify the prodrug in an aqueous carrier. One such
useful gnul sifying agent is phosphatidyl choline.

bt ey

or O ,and

C, m, X, PAG, n and o are as described above for Formula III.
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[170] Pharmaceutical conpositions suitable for topica
application to the skin preferably take the formof an
w@emseesy cream | otion, paste, gel, spray, aRCDES1005/019249

or oil. Carriers which may be used incl ude petrol eum
jelly, lanolin, polyethylene glycols, alcohols,

[202]  tn amslche napadt, theunadicipSmoiatithag Gt Sfatrhons of two or nore
thereof. [171] Pharnaceutical conpositions suitable
for transdernal adn18%§tration may be presented as
di screte patches adapted to remain in intimte contact
wWth the epiderms of the recipient for a prol onged
per i o@moXRA i ti gnSmsuifaal e for transder mal
adm ni stration al so~e delivered by i offtoophiel¥si s
(see, for exanple, Pharmaceutical Research 3 (6):318

wherein RI9BOLIORM of ¥R h&R)abide Ldf&y [ ien hoeo Bt ?\K}hé}gﬁ’oge&{ Hafide (e.g., Cl,
buf f er ed” aqueous solu%lon of the prodrug. Suitable

Br) or p-figopbéred), ons conprise citrate or bis\tris buffer (pH
6) or ethanol/water and contain fromO.1 to 0.2M
active ingredient. 8.6 Methods of Adm nistration and
Treatnment [172] Theonatriuretic conpound conjugates
and pharmaceuti cal fiprmul ati ons of the invention
exhibit one or nore {\nproveg chagacteristics relative
to the unnodified ( su)j, mgat I ologically active
natriuretic conpogy e addi tjjon of the nodifying
noi ety can protect pi ol ogicgl |y active natriuretic
conmpound, from degre n in various environnents
(such as the gastrointestinal tract (@ tract)), such
that less of it is degradéﬁ in the wandodified form
t han woul d be degraded in the absence of the nodifying

x7ijs Moiety in such environments. In particular, certain
nodi fied forns of the invention can be orally
adm nistered in a dosage that ultimtely provides a
pharmaceutically acceptabl e anount of the biologically
active natriuretic congound in system c circul ation.
That is to say, a f i ent unt of natriuretic
compound can surviig% oéﬁgct and enter the
bl oodstream such that the biol ogi cadnly active
natriuretic conpound is systemcally present in a

har al ogi.cal. ctive. anpu sufficient to trigger

C’m°PA§f%8ﬁ%%F%ﬁg8F”%%%ﬁﬁ° #%?%?%B 3§'the addi tion of the
nodi fying noiety inproves the delivery of orally

[203]  duleriothes tspr@dhemedifijinggyasieln nratheveua fetnnda:compound i nt o
t he bl oodstream upon oral adm nistration relative to
the delivery off orally adm nistered unconjugated
natriuretic c ound AQto t bl oodBt ream More
pr ef er abl yr't he

f

/NH

R? (Formula X)

wherein R? is -OH, -C(O)OH or an activating moiety, such as
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i nprovenent of the delivery of active conpound into
the bl oodstream for orally adm nistered natriuretic
W@ oevpounss conj ugates is at least 2 tines the deCT/us2095/019249

of orally adm ni stered unconjugated parent

bi ol ogically active natriuretic conpound, into the

bl oodstream Still more preferably, the inprovenent of

the delivery of acti\we conmpound into the bl oodstream

for orally adm nistejed natpi uregic conpound

conjugates is at | , 7, 8, 9, 10, 15,

20, 25, 30, 40, 5 0, 80,({90, 100, 150, 200,

300, 400, or 500 t\nmes ery oforally

adm ni st ered unnodi unconj@gat ed) biol ogically

active natriuretic conmpotnd, into the bl oodstream

Thus, adnministration of the natriuredc conpound

conj ugates of the invention can provide greater

; . e L ol ogi . . .

[204] ? on‘poun'c%@?‘{(a:%1 g{dix%egﬁﬁngy gﬂ%‘% agtg ?%? H%f 0 {d%ﬁ%gl? %Ilﬂég bbfe.

bi ol ogi cally active natriuretic conpound. An ora
8.8.2 Methede ob¥lakingiMizemerie Modifying Maietits of by cont i nuous

i ntravenous infusion for days in a hospital_setth;g} . o
[205] By DresatcBVHESpi ARl Pieyeess seg@b aictody oy prepaingethe apelifying moieties
disclosed h&16ih 2RI BSh ANFhRking % RaRsbuh A Bf hb BF-ARRUL i ¢ use of hBNP to

i nclude early stage and chronic CHF as well as acute

CHF. [173] Thus, in one aspect, the invention provides

a nmethod of treating a Hsease condition suscepti bl e

to treatnent using a natiriuretic peptide conpound by

adm ni st e¢j, HGPAG,2 subject in -X-logr eof a

therapeutically ef ive unt of a QRdrhuMrg] i C

conmpound conj ugate of the invention. The natriuretic

: ., conmpound_ conj u e be suitab adm nistered hy a
s provid§fPRGED Gy SUPBC: b BF Bt Baeant Lisfrethod may be
described afnebn@iRisAE &le stePblbBBactiiX ALgRhREndf Pmafler red routes
i ncl ude oral, subcutaneous, sublingual, buccal, nasal,
i ntravenous and intranyscular. [174] Severa
approaches may be usegamﬁyﬁﬁg”uéb of the present
natriuretic conpound conjugates for the treatnent of
with a cory@and of fainils:e. For exanple, it is envisioned that the
natriuretic conmpound conjugates can be presented as a
nonot her apy, preferably in an orq5 dosage form al one.

Al ternatively, the natriuretic eoppound conjugates my
be used toget her wi t hrece nhwenti onal therapeutic
agents as part of a conbination therapy. The primary

categories of drugs that are currently used incl ude
(note that tCh énafy bk Irepidcad) with hd@her Rauihg eromp, suclahd awihat kalidé)an filelirébence of a base

andasolv%%i%%@é%%c{’%%ée_‘?’fa':ta”t stretching of the heart

O

Cm—X-PAGn-O\\\\////<:::J

2

reacting the product a with a compound of formula:
Cp~X-PAG,—OH

in the presence of a Lewis acid and a solvent to yield:
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[176] Vasodilators - expand arteries and veins,

allowing for increased blood flow [177] Inotropic
W@®ati6655 | ncrease the force of contraction of PCHUS108%019249

nmuscle. [178] Digitalis drugs - increase force of

contraction of the heart and reduce heart rate. [179]

Angi ot ensi n converting enzy (ACE) inhibitors

-inhibit the production of tlhe vasoconstrictor

angiotensin |I& ilnpiae | ast dtage ofpjd s nt hesi s.

[ 180] Angi otengi% rﬁe bl sP éﬂRﬁ% - permit

angi otensin to be produced, but inhibit its arterial

. CtiWwi 81 | ¢ci um channel _ bl ockers -inhibit
wherein 5L, RSN (B chennel, B ogKer s LA B snoterblogn
such as BuBg lwery ro€leangiid, @i basd 82} bdifitrihat @Fined EENNK, HAVRY Hlvent may be further
dahwdany%%ﬂﬁﬁggnd ghfq%f,veLns %nd arteries.[183]
Bet'4" R&r sthe Lavwdt peid fe be pgdof R reefhedomaY alfp hesfurther defined as

BF;0Et.resulting in | ess stress on the heart and | ower force
and rate of contraction. [184] Sonme of the advantages

f the triuretic.compound conjugates can be

206 RaotTudl R e e RiSP R0 PHOEH ALK BE AGPAREA Ghibn gmula:
to treat CHF and conpared to the current use of the
natriuretic peptide inits unmpdified form that is
conti nuously infused. The_oral triwetic conpound
conj ugates of the inventign exhi riuretic and
diuretic properties that to relieve
congestion through the elh odi um and
excess water. Such fumnction ently addressed
with diuretics and potjassi um suppl e ts. The
natri uretigc npound ¢onj uga t i nvention are
expecté%“?gpégg ss~aseyul $§§d" ovcardi al rel axant
properties that are currently effected $EpmglaXI)
vasodi | ators, cal cium channel blockers, and nitrates.

whereinC,Th,eX NIBAG iatid @latCasCAURpaLISHdvE GRFGAMILS This tl@hddMBMd @Rher defined as

.. are expected to inhibit the
Compnﬂn¥&ﬁ?ﬁpdﬁ§?%?%ﬁ§Fﬂ “Host er one system (RAAS) currently
ef fected using ACE inhibitors and ARB's. Mbreover, the
natriuretic conpound conjugaties are expected to |ack
the negative effects and ri gk of sudden death
associ ated wid h i notropic and digi talis drugs. The
natriuretic é%%ﬁ%ﬁﬁ%” juga gA%égghﬁany, i f not
all, of the benefits of several groups of
. cardiovascul ar drugs while having a reduced anmount of
wherein G, Ko R{$5gnd 1 delineg a8 phave.evitleparanitafchlosfommnts adishecimidyl carbonate.
t her api es.

[207] Yet another embodiment of the invention is provided in a method of making a compound of the

formula:

HO—PAG,-X
0

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

comprising the steps of reacting a compound of formula:
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[185] The natriuretic conmpound-conjugates of the
i nvention al so have advantages over NATRECOR (r)

W@ p@sittiesd de, made by Scios, Inc., Sunnyval e, BA/USHOFE19249
of the advantages can be attributed to the enhanced
phar macoki netic profile that anphophilic oligomers
according to enbodi mente of the present invention
provi de. For exanple, r t o degradation by
prot eases (such as NEP) d 0-a | onger
circulating half-lifg~ as conpared to the unconjugated
peptide. A significant advant\age nmay result fromthe
ability of BNP or ANP conjugapgd with such oligomners
to be delivered orally. For i ance, NATRECOR(r) is
dosed by continuous infusion over 48 hours and carries

it

(note thataCerl%hb glg o(ﬁfj@ﬁ%l‘%l?%%@glgfg?@?%%%?% se r%%g?%{;r%%rt }‘gﬂdg \?Lerehlpgl 1s as defined

dMWBﬁﬁﬁb&@émt“WhW@ﬁmp@mdnﬁ@nbéadosed at an overall | ower
cost, and may be avail able on an outpatient basis and
may be self- adm ni stereqyolpggerd of being limted to
use with inpatients having the' nost acute cases of
CHF, oral conjugates according to enbodi nents of the

Wherem%xsemr—iqﬂ/m $og\ﬂnfe@ryi¢iéa owarbupdef forsode suffering with
t he gradual onset of chronic CHF. The ease of
adm ni stration, reduced degand on hospital resources,
and/ or | ower cost support [ y of an the
natriuretic conpound conju eventative
t herapy, self adm nistered (e at hone) for those
pati ents who are H@— ﬁ'i\@rhxrlsk of\,heart failure. Oral
preparations of the |iBNP conpou conj ugat e according
to enbodi nents of the present in on are thus
expected to have many, if not all the benefits of
Nat recor (r), t he advant ages. of an i nproved

wherein Fats i o 48@659@3@10% fo rOéIaglé.I ease of
adm ni stration, reduced hospltallzatlon expenses,

[208]  EPhpafvehtdn aBbd pfdivdjes:zambmad bk ddepeiidadiie feinfnla: and/ or
utility in early-stage cardi ovascul ar di sease. [ 186]
Subj ects taking or jnclined to take the parent

(or

addi tiongl ly) takeljthe natri und
pr epar at i\on descrifred herei p- exaitpl e, patients
sufferi rom dy’'sor dereAaG et are gonventional ly

tered natriuretic
ated using an
ef fecti unt of the modified fo’m of that agent
descri bed hekgi n. Advant ageously, where such agents
were previousl§ only adm nistrabl e via i njffeatiloRIOr
intraveneous adninistration the natriuretic conpound

wherein P%%p LT a%q% LY r%feneg e ?%*{F?Q{?ihg f | O vtetd] rmeay be described as comprising
the steps of activating a product
0]
0
HO—PAG,-X

(o)

46



[187] In one enbodi nent, the invention provides a
nmet hod of delivering a biologically active agent to a
W@ apaoi655 wherei n t he biologically active agenPCT/8S2005/019249
orally admi nistered as a conponent of a nodified
natriuretic conpound of the invention, a portion of
(wherein tHeG,0n,alXl yanddimiard géfefee hbbat foruF@biul TOURAURE &UTatinY &fent, such as
. ..intact in the tract and,traver the intestina
aisuccinify B P5fogn e Gim E LT NPCETI AT | he
G tract, sonme or all of the natriuretic conpound is
[209]  higed modtharesdintiodiewientooft the yimvehtibnaprphidesna @ethod el thaking a compound of the
accept abl e anobunt of the biologically active agent.
The hydrolysis may, for exanple, take place in the
bl oodstreamor in the liver. In this nethod, the
nodi fied forns of the n&riuretic conpound enhances
the oral bioavailabilit oral | y.adm ni stered
bi ol ogi cally active age ' P e ora
bi oavai l ability of a rally adm ni stered
unconj ugat ed bi ol ogi gally active aggnt. [188] The
ef fective anmount of @ny natriuretic ¢he use of which
IS i n Chexsoape of sent_RABexrci,on, wll vary
somewhat from ag ent, and patien{Fduparivent,
and wi Il depend upon factors such as the age and

. caondi t. of the patient. and the route of, delivery. .
oo GREREAE D DB 0L AL PR EBL B CEpRSMNEREs b drcnived o
comprisingathi¢ steps pheeaciagaho giodadt ifimofiediure as Koot K 4H00S &ith a compound of
ﬁnmum-Skilled in the art. As a general proposition, a dosage
"fromabout 0.1 to about 50 ng/ kg will have therapeutic

efficacy, with all weights being cal cul ated based upon

the wei ght of the patient/ \Toxi cj®§ concerns at the

hi gher |l evel may restri i enous dosages to a

| ower | evel such as upMo abouy 10 ny/ kg, with al

wei ght s bei ng cal cul at ed based\lupon the wei ght of the

active base. A dosage from aboft 10 ng/ kg to about 50

ng/ kg may be enpl oyed for oral adm nistration.

in the prdsgpdeca 4 Paseaindod selgent,f whareia woist asOdefined) Ayetfor Bomplk JI. In preferred

. e enpl oy for . intra cular, .injection.,The .
embodim{TF Y 1 B Eihaspls Kot AR Bl Gl Sehs BoqgFegie sotven.
three tines per day or as necessary to control the
[210]  doadiittdnpihe invigicdfnrgter providés & mebddnentakole pemdpovad of the formula:

type of condition being treated and may be for as |ong
as the life of the patient. [189] Suitable subjects to
be treated according to the present vention incl ude,
but are not Iimted to, avian and ma
preferably mammual i an. Mammal s according to
i nvention include b are not limtedyto c
felines, bovines, caprines, equitigsf oW

porci nes, rodents {glg. r
(o]
O N o)
o)
C— X=PAG, PAG,-X-Cp,
(Formula XV)

wherein C, m, PAG, n, and o are as defined above for Formula IIl. The method generally comprises reacting

formula:

a compound produced according to the method of preparing the Formula XIV as defined above, with an

activating agent such as N-hydroxysuccinimide.
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and m ce), |agonorphs, primtes, humans, and the I|ike,
and enconpass manmals in utero. Any mamal i an subj ect
w0 pooseedsdf being treated according to the preRBenUS2005/019249

invention is suitable. Human subjects are preferred.

Human subj ects of both genders and at any stage of
0, Edexplapnent (i.e., neonate, infant, juvenile,

adol escent, adult) can be treated according to.the
[211] [hesabtviigukenpleORavk b8 indlhded sd flastiakemadelsasfshepioeaiio. nGertain aspects
of the follpm:r{gg% g%}ggéesc%gﬁ tleg?r;sholégg SI%S %12 ]i?rlg)cge gr’(e%goang tso ' demonstrate the best

mode of }ﬁScttTcin@hﬂ)e anehtiennNBslight af mel phekdnd ﬂlsaﬁlesuga andpm gkl Bne of skill known in

the releve}{gta?trcﬁ"rtg% Ee?%)g btltv%gtléolillg 5% ag 5184'1 V{lﬁ eapprﬁ%lgtﬁt ﬁ%ﬁtﬁén/,ici}{o%/?nlg] examples are
intended 10%@&11}5151@ oDBf AidaNAa atub@ts chasgal modifidhiions, anickdieratiogs can be employed
fects that are SSOCI ated with the native peptide.

without dﬁ%ﬁfngﬁ%? tg‘ %fé’B%\?/fst Y& used to show whi ch conj ugat es

are proficient agonists of the human natriuretic
9.1  Apapiticdef PEGepIkgr MAdifyirgMohdy (cortionir xid 2,5Hiogo-pyodlidiniloyl ester 2-[2-

B{2-pQfhexBicoghgnithady)-atm syl sty }-hoxyd-ethoky] - hywsteh (15N

conjugates offer the suitable protection against -

[212] pleateiollyeglgedt noyotesadebyl ethioyd (@20 | ot minsolimays issolysé acetonitrile (5
h co t af f bl
mL) and %1s%c§glénln|dgfg aﬁ)o?zﬁe %e 2o 1%3 C’onéo %&g@ ev&gag %gc%eab T%?n triethallamme 0.12g,1.2
mmol) W%h@dﬁﬂldﬁd’]&ﬂhedmg afed &0 snin m%reaat@henuzalmjb@ameslqaay Rigaction was stirred
. ctdtodeall har pacoki
ovemlghtp#%ﬁaco 1§/ ﬁ%nr%]n 29 thgl)l(rsc h c%lglt 3 c]ngn was evalporated C}o dryness and then
dissolvedda gsturaabumaﬂm} L(g@tnés) wmsbe:d mﬂn gthybaoemwdlmﬁhm@ ofriet lower MgSO,, and
evaporateggtr%ls agevﬁlgf’llr gg'e \é\%oldl %{é{%ewk tlgféescft ?z%e&{w% rEﬁlr&llalﬁ’)graphy (silica,
EtOAc/méiaiaﬂld]Lrlé):l)[td_QE]d e §R16h) qfeint iltbte@)nmodndwﬁ\ﬂelancmln j EJaYi8ss m/e 648.84
(M+H) of the invention can be tested for agonist activity at
"the human natriuretic peptide receptor A (NPR-A) in
vitro. The vasorel axant, natriuretic, and diuretic
properties of BNP are ascri bed to a secondary

ssenger l i G\P)o on ofo.C Q’P
i s~ acconpl | she by guan)ﬂ at’e Ey)g\l 5#&1??@ T hatH

is activated when BNP binds to NPR—A cGW production
can be measured in cultufes of human aortic

endot helial cells that epdogenously express NPR-A.
Thus, the reI atlv% actlv ty of the natriuretic
conpound ug)at € hatriuretic peptide anal ogs of
the inv t| b dt=rm(ﬁeﬂsﬁ\§/thelevel of cGW
product i 5. [@93N, IHe conj ugates of the

i nventi ony can be t est d for increased resistance to
pr ot eases I n general,

0}

o)
O/\/O\/\O/\/O\/\O/\/O\/\O)Lo,p
o]

1I
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drugs that are delivered orally are subjected to
di gestive enzynes such as pepsin, trypsin, and/or
w@hoospiasypsi n. I n the case of peptide drugs, tPEFES2005/019249
enzynes may be particularly problematic. However,
pepti de conjugati on has been shown to increase
9.2 Sywhesist af B endhed PRESemine Mot ingM giest(carbosin ayide,5-dioxo-pyrrolidin-1-yl
estackRaexgalechiwylagmib)iechoxglséthflester A¥)eased resi st ance
of hBNP conj ugates and ot her conjugates of the
[213]  iThioeplt ¢hdamide ¢5.Hrzol 668 @sndf thhﬁlddd gﬁptvf!iweovter apenod of thirty minutes to a
solution o%t}felx [ & e% rbic ac{TpIO (til){)] g ¢ mgna i3 1 {nL cal%f e%e ac orldgsifter the addition
susce oly 1 C gra a
was compdae, ﬂb@m@ﬂ@mﬂgzmmcwm negwteé dombevirs rAdter dleO'Q’(I'CpOIIIJ mds complete, the carbon
tetrachloﬂggsirlaessrtslglﬁ\ngﬁgbg H%@lgag’lgrb gag %Hc’t reac {o% nSn V\%\{/@%anrh%ntra%ed to get crude acid
chloride. €an§rudratcads Chiamieb)east}msﬁﬁtlb}f flactlonaildlsblla:tma«b bbtbinl M tay a clear liquid (10.1
0 L gy y of the conjugates can be tested
gm, 91 A’)O:E%hw% ?gﬁ g};(yln'pl*) The conjugates can be
adn1n|stered to the gastrointestinal tract by ora
[214]  davageoded heiopr efer@erminolBNR)etnpelgi®s g nS#hemmol) in 10 ml
1) b I
dlchlororx}% hggéj St nﬁgﬁrﬁega%og} c%lroggé g Lg?éebsﬁii &;ﬁﬁ( uga%) V\?alg gg%egrdaop Wlsqte over a period of
thirty rmrstﬂsodﬂmh@ gddatfiont \h@ pErpibn thei tnmmmmf nhg/repqrtewhematukwtemeerature was
: b I ~
increased ?{12% a% eg%q{ 1{ whs é’tfgxreﬁl #{éémg%t?dt gﬁo‘% %%npgl?ﬁf%e%gtg% Stll,rlmélgt for ~20 hours, the
crude reactam Wes @tg?cﬂlﬁ«;cbwgu lw-lCﬂ had alilaed arity Bt mpdt.0r dhe reac‘uon mixture was then
extracted (Vgtﬂ td%ﬁ o[ro]n?e% ang— hﬁle %{ﬁ?ﬁlg gaﬁgr%myenrv%sﬁédnwlﬁmolg@H?[ v&%kelr, d?i%d over MgSQO,,
luretic e (é.g.,
filtered aﬂqlBNﬁl)enmtcch Qrthb nmthj]at wamatifipdefiish ghrgfnatgglaphy (silica, gradient elution: 2-5
Lan. 0 t .
% methar%gj gﬂogﬁgp 35 %%Fih%? /ﬁ%ﬁﬂg%{g@a&ﬁ@e&%ﬁg ?ﬂ%rﬁ Iglxas an cPff white solid.
ESIMS: vie34pgl(MEDi.| ity of this therapeutic to |nclude early
stage and chronic CHF. [196] In one aspect, the
[215] 'I\E‘éﬁ%@l&%&?&dﬁﬁﬁl\éh&e@l@i@} qu&f m%eﬁl 58 %ﬂl(ﬁﬂggéhi@solved in acetonitrile (5
I ng assaying a natriuretic conpound assayin
mL) and dtatcr:muméyll aerbovaipdetd 023fhjgu @a&7enm©1)t Tﬁbenl trigtbyieinisg (Q)&l&ag 1.17 mmol)
was adde§ %Ed %seoﬁcndgi%%pl@ﬁﬁl{ rhlérrgzgcltl Ltﬁ;gan‘feoajaéllg %%&hona\gél stirred at room
ata resultin rom such assayi ng
temperatum @@rrﬁghts Aftreséitiog éorunél émgs,dhﬁjcm@ reastion wesigvapgrated to dryness and then

d1ssolvedqg92t£r&?{e L%? Jsﬂé%l évﬂﬁe/ gt'ﬂ aQQtateaé XW Jr%?%n%«lp Gver MgSQ,, and

this '8 Branc I goneric M
evaporateftn dyicss Tmequldwﬁrms pvifisdnia dohvieritgmmtegerby frlivai BEkc/methanol, 10:1)

b e r | at ed
to yield 026 ggﬁ@loﬁﬁe 8&1 1946. %@6?% 7%35%% ggl R ! BBe 4é§rd§) n(gﬁﬂj/

O i goneric Modifying Miety Fornulas [198] The present
i nvention provides a conpound having a fornul a:
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wherein Ris -H -C(OOH or an activating noiety, such
as C(OX (where X is a halide (e.g., d, Br) or
W@ Ze08i1ta66phenol ), or C, m X, PAG and n are aBCT/US2005/019249

descri bed above for Formula I. [199] The present
i nvention also presents a conmpound having a
formula: (Formula VIl,) wherein Ris H (it wll be 9

understood that theflatomin PAG coupled to Ris O _and
m nati ng et S

i ety sswh as (O X (where X
. Br) or Tp-nitrophenol), :
and o are cri bed above for Formula I1I. [200] In

yet anot her enbodi ment, a conpound is provid havi ng

a fornmula: [201] wherein Ris -H -OH, - OH or an-
activating noiety, such as C(O X or ere

is a halide (e.g., d, Br) or/7-nitrophthol )y or C, moH

X, PAG n and o are
[11.]202]

s descri bed above for Fornul a

I n anaot her jlaspect, the nodifying noiety my
. a/rX$/ﬁEeierﬁ\%His H, C(O) OH or

[ [ stich as C(O X" (where X' is a

: r) orp-nitrophenol), or C, m PAG

n, and X are as descrilbed above for Formula IV. [203]

I n another aspect t he jnodi fyi ng noi ety may have a

f or mul a: aaan-Gi -C(O H or an

actlvatlng euy (m24l R1 and R2 are each

i ndependent Iy Sel €ct kd |ant aTe any of Fornulas I, II,

Il or IV above. 8.8.2Methods of Mking Cb'gonerlc

Modi fyi ng Moi eties [0205] The present invent]

provi des several meflhods for preparing ft he

m

conpound of the fprmula: (Formula XI) is provi

wher ei X, PAG and n are as descri bed ab®ve for

FormuTa | Thi's met hod nmay be

v

9.3 Synthesis and Activation of PEG-Alkyl Modifying Moiety (16-(2-{2-[2-(2-{2-[2-(2-Methoxy-
ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethoxy}-ethoxy)-hexadecanoicacid 2,5-dioxo-
pyrrolidin-1-yl ester)

[216] To a solution of monodispersed 16-bromo-hexadecanoic acid (15.3 g, 45 mmol) in ethanol (300
mL) was added H,SO4 (1.5 mL, 31.25 mmol) and the reaction was stirred for 48 h. The crude reaction
mixture was-diluted with water and extracted with dichlormethane (2 x 300 mL). The organic layer was
washed with H,O (300 mL), sat. NaHCO; (2 x 300 mL), H,O (300 mL), dried MgSQ,, and evaporated to
dryness to afford a off-white solid II (16.03 g, 98% yield).

[217] To a solution of monodispersed heptaethylene glycol monomethy! ether (8.51 g, 25 mmol) in THF
(250 mL) was added potassium t-butoxide (3.1 g, 27.5 mmol, small portions over ~30 min). The reaction
mixture was then stirred for 1 h and then IX (10 g, 27.5 mol) dissolved in THF (90 mL) was added dropwise
and the reaction mixture was stirred overnight. The crude reaction mixture was filtered through Celite
(washed CH,Cl,, ~200 mL) and evaporated to dryness to afford oil. The crude oil was purified via flash
chromatography (silica, gradient elution: 2-5 % methanol in CHCl;) to give clear yellow oil IV, 2.48 g (16
%).
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descri bed as conprising the steps of reacting a
conpound of formula: C 1-X-PAGWH-OH with a conpound of
w0 ooosi@ss (note that G may be replaced with apOr/082005/019249
| eavi ng group, such as another halide) in the presence
of a base and a solvent to yield a product of a
[218]  fRorthei b of theandnodigpdrdea cpmp@lmdtIVa(mmgm 46 eompipuradaditd 1IN NaOH (50 0

o). 25 B ST AT S, 0GR GASREE B e rsion

mixture mmom®dtrabrb\ae1dfﬁad (ﬁ@{miamrehted @hth nﬁﬂ %d rv&pﬂxeadaﬂizcl\g ((3hx 75 mL). The

organic l%rél%tvbeerg CQ a!)l %ﬁ V\{aﬁlée ?\faﬁg &HSEW ?ﬂﬁlqevfi]ﬁoé g(% 0V ?ess to afford the

monodlspnnyd dam;foumd Yias a défie ﬁlﬂlﬁ Hee dredersalid/ eltisgfudifiadvia Tiagh dhesmhasography (silica,
C d 1.2 ed in.this method may al so be further
cthyl ace‘% Jf ‘p%sgﬁggﬂg) [ 206] Anot her net hod of the
inventlon is also disclosed for nmaking a conpound of
[219] tM@lOﬂiSPWﬂaDPHG;’O@ hhaad X1 (324 wige 644 m@ol)rwax, diRdl@&dindl Snml of anhydrous
r oV r ol | od .
me:thylenfa cﬁloﬁée g%{ h@g as ?g E\Plﬁxdg%){suc%]%mlde{ g&l mgrrgirfg m orf)ﬁéncg ?—ethy1-3—(3 -
dnnethylapndem}wl)Wh@D@mmd@HGh(E]XCI H@Bl% mg,cBlﬁ ndmﬂ} nedhakowmmitelene chloride
r orof dy arb
added. Re%l%tﬁ)ogs] \9% ?{}%&n % - ouer%t‘glg r{?asﬁei i hgﬁﬁ n\y/aéer{t (hrtl)e(r‘fli olverol{)la§8 filtered and
concentrafpdoVirdedmatarid wast nudiedfbmﬂkshn@ranﬂogrmur(dﬂmai grhdient elution: 2-5 %

methanol ]fgngd;ﬁﬁgf} ﬁ%?vﬁab 41(?1lorﬁlo.fihsper'sec{]dtcﬂ aae (gé—eﬁ Ss ag c g Iégng ?29@%’\{97%).

as conprising the steps of reacting a conpound of
formula: (note that C may be replaced with anot her

| eavi ng group, such as another halide) wherein o is as
defi ned above for Formula I, with a conpound of
formul a: HO PAGh- X wherein Xis -NHor -OH in a
solvent, to yield a conpound of fornula: wherein PAG
n, X, and o are as defined above for Fornula II
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[208] The invention also provides a nethod of meking a
conpound of the fornmula: (Fornmula Xl11) wherein PAG
wm200X11@&sxl 0 are defined above for Formul a | .rPanius2005/019249
nmet hod may be described as conprising the steps of
activating a product(wherein PAG n, X, and o are

defi ned above for Formula Il using an &etivating
agergn. such as_di succini m dyl carbgpat ¢
par ani tf ochtor of-or e, osgéene™~an OH

N- hydr oxysucci ni m de.y [ 209] Yet another enbodi enent of
the invention provides a ngjdagd of naking a conpound
of the formula: wherein C cyh,0¥ PAG and o are as
defi ned above for Formula I11. This neghod may be
desBrib iSj cLi t he
product identified here as Fornmula Xl abbve with a
conpound of formula:Ilin,the presence of a base in a
solvent, wherein o is as defined above for Formul a

[ 11~ reberr ephodioent s._of 4 hi sonethod, { he drpse
o KEC8 nd The €51 vent 18 ancaquesas Endigr organ <
sol vent. [210] In adgjtion, the invention further
provi des a nethod of makiing a conpound of the fornula:
(Formul a XV) wherein C, Kopgr n, and o are as

defi ned above for Fornmula I11. The nethod generally
conprises reacting a conpound produced according to
the nethod of preparing the Forrmula XIV as defined

above, with~pn activating agent such gs
Nhﬁm%wgmdﬁ/%kmq]\% SMhetf ng
exanpl es hav i j )

the invention. Cerjfain aspects of the foll ow ng
exanpl es are descr@bed ih terns of techniques and
procedures found tol¥enohstyatent he best node of
practicing the invention, In |light of the present

di scl osure and the generpl |evel of skill known in the
rel evant art of the present invention, those of skil
wi | l._appreci@te that _{he dol |l aw ng_exapl ar 0
intéﬁﬂéﬁL?ﬁ/bévéggﬁﬁréFﬁ/on y a@ﬁg?héi merous
changes, nodifi i oNSy a

enpl oyed wi thout d@parting fromthe scope of the
invention. 9.1 ActiFvayion of PEG Al kyl Modifying
Mbi ety (carbonic acid 2,5-di oxgPpyrrolidin-l-yl ester

2-[2- EDCLHCI, | N—
DCM OH

O

O
oy
O
O

V1

94 Activation of PEG-Alkyl Modifying Moiety (12-(2-{2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-ethoxy]-ethoxy}-ethoxy)-dodecanoic acid 2,5-dioxo-pyrrolidin-1-yl ester)

[220] Monodispersed mPEG7-C12-acid I (500 mg, 0.78 mmol) was dissolved in 20 ml of anhydrous
methylene chloride and then solution of N-hydroxysuccinimide (160 mg, 1.39 mmol) and 1-ethyl-3-(3'-
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(2-{2-[2-(2- hexadecyl oxy- et hoxy) - et hoxy] - et hoxy} - et hox
y) - et hoxy] -ethyl ester (I1)) [212] Hexaet hyl enegl yco
worwehesstlecyl ether, | (0.202 g, 0.4 nmol) WaGT/US2005/019249
di ssolved in acetonitrile (5 nL) and di succi ni m dyl
carbonate (DSC, 0.157 g, 0.6 mml) was added. Then
dlmethyldnilhc@irml)md’dﬁnﬁ& IHCI9(EDALHCIMTBS )myyas 3¢ aesblfl i® pithyRous methylene

e reactign mxtyre. b cl ear
cntorce g Helonaies ied B 4086 it vatherkr ARy HISY Ry g over MesOs
filtered affd:tIOncenfkﬁech Cnide, mdtdiR] waLisieifie®@Relldsh BhromstoeMpIROokait L GrddRnt elution: 2-5

0 a hen di.ssol ved.in at e 3. .
vomethaigy WO GRERo b RGeSt VTG 6 W 2 et el o 29
MySO4, and evaporated to dryness. The crude product
m xture was purified via columm chromat ography

(si I m QQ/l/)\t WC@I\/Z\SS/Q\(&I%

of th as an Ooi |
648. 84 (M H) +. ||9zsy'ﬂ@ ine
Modi fyi ng Moi ety (carfonic cid

2, 5-di oxo-pyrrolidin-T-yl] eSter

2-[ 2- (2- hexyl - decanoyl am|no) - et/Hoxy] - et hyl ester (1V))
[213] Thionyl chlgsdde (9.5 46.6 mol ) was added
drop wi se over a 'oJ’ f thirN-@Hnutes to a

sol ution of 2-Hexyl-decanoic id! (10 gm 38.9 mol)
in 100 rnL carbon tetrachloridey After the addition
was conplete, the reactign m xture was refiuxed for 3
hours. After the reaction was conplete, the carbon
tetrachl ori de was renoved by distillation and the
reaction mxpre was concgntrated to ggt crude acid,

chl or e \er/aﬁjésTﬁ/ch#éf\df/ﬁhs/ vafTiﬂrTﬁw/

fractlonal distillaion to.0 I a liguid
(10.1 gm 91% . ESINE: e R75. 7( H+ [2 4]

cool ed solution of 2-(2-Ani Qo-ethoxy)-ethanol (575 g,
5.47 mml) in 10 n “di ¢AT6r onet hane, 2- hexyl - decanoyl

chloride Il (750 ng, 2.74 mmol) was added drop w se

over a period of thirty mnutes. After the addition

was conplete, the tenpe#glure of the reaction m xture

tenperature was increased to 25 0C. Reaction was

stirred overni ght at roomtenperature. After stirring
or ~20 hours, the crude reaction was acidified w

25 SY‘NP@'S of R Coodifgne Mgty (arbaniaasid 2. Trioxp-exeiolidin- lrﬁ{l)?f"ﬁ'f &methoxy-
ethkestaibn extracted with dichl oromethane. The organic

2211 (R Pt ARG b Rk o Stoe) its dieglesd RoEtle (20 mi)
and dlsucauﬁmayl eatbbnatd (DBEh G 1100 78 BEG mapdly wisddded: aThed tddlhy@4tine (0.399 g, 3.94
mmol) was g&dec? Ig.t'opwmg 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 XX (0.346 g, 60% yield). ESI MS: m/e
218.09 (M+H)".
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% met hanol in CHCl 3), to yield 902 ng (96% of the

nonodi spersed conpound |1l as an off-white solid. ESI
woB0s@s53844. 54 (MtH) +. [ 215] Monodi spersed breeisz05/019249
Cl6-PE&2 Il (200 ng, 0.58 nmol) was dissolved in

acetonitrile (5 nL) and di succinimdyl carbonate (DSC
0.224 g, 0.87 nmmol). Then triethylam ng (0Q118 g ,
1.17 mmol) was added dropw se and after/10 t he
reacti on m xture becane cl ear. Reactg was AStinred at
roomten‘perﬁpu/e\% er ni glqi Afaer stirri g Nor 216
hours, the crude reaction was e ated to dyfyness
and then dissolved in saturated 610 , washed
with ethyl acejate (2 x 20 nL), d over MySO , and
evaporated to dryness. The resi due was r|f|8d V|a

columm chro t raphy (silica, EtQAc/ne 01
to yield 6’ (74@@ of the oil 1V (0. igg\g,
y|ePdT——ESF—NB——nfe—ﬁ85*63 (M| d IV 9.3 n '
Acti vat i ohrigthylpmine kyl Modi f i ety
(16-(2-{2-[2-(2-{2-[2-(2- N@thoxyethoxy)
et hoxy] - et hoxy} - et hoxy) - et hoxy] - et hoxy} - et hoxy) - hexade
canoi cacid 2, 5-di oxopyrrolidin- 1-yl esﬁE&) [216] To a
sol ution of nnnodispersed 16- br ono- hexadecanoi ¢ aci d
(15.3 g, 45 mol) in ethanol (300 nL) was added H2SO4

1.5 m, 31.25 mmol) and the reaction was stirred for

9.6 Syghesis of flydxelysableMistql Afpylnted Madifying Moiety | (hexaoippeif 2-(2,5-dioxo-

pwapbﬂlnénsdw@mbaexl@@/)wﬁmyhesmrbh| ornet hane (2 x 300 nl).

he organlc | ayer was washed with H20O (300 nli), sat.

[222] %cpq@égpqr@ Pprangfigd %)PE%l@%@g, Q&%S migel) @(as W@sg@gd 1razﬁgtomtnle (10mL)

and dlsuc@iﬁﬁﬂgfla;aﬁ)@nattg 1Koy, rIFQﬁZZITO% 20559 £lnd1) Qf &k aWidt erns® ki dnyhdmine (0.095 ¢ |
98% yi el d To a Solution of

0.936 nnqﬁ;gmlag%@ %msﬁ@mi al rH&)m@g egpzy:g@,t} MHES) hgiam [cleat. Higaction was stirred
overmght(aBR‘i_’ 1 Aher gtﬁnﬂm *1 ththje- lRat geﬁgldﬂ-\gals }é@aﬁ)oﬁ@qfw diPRL8 8 tﬂ@ﬂ dissolved in

but oxi de ortions over ~3

sat. NaH(?f?ar()‘O m%hémsleﬁé@fhygﬁfemw & mé’e)s driqdd¥ie®Qai ndestyanogtedito hiryness Column
chromatogfaﬁhyt (B85, B ADvgoH210: g dMRtded dh 588 ol dofh 46 30799 Yield). ESIMS:

dded dropwi se’ and the reaction m xture was
’”@3022§KWWf%d overni ght. The crude reaction nmixture was
filtered through Celite (washed CH2C 2, ~200 nlL) and
evaporated to dryness to afford oil. The crude oil was
purified via flash chromatography (silica, gradient
elution: 2-5 % nethanol in CHO 3) to glv clear yel | ow

oil IV, 2.48 g (16 % .[218] To the oi

nonodlspersed conpound 1V (2. 22 g, 3 I) wa

add —N
WVO\OH 0

o)

I 11

O
Acetonitrile Q
o O
Triethylamine \/\/\[r \/\O o~
O o)

I
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m.), 25 nL nethanol, 25 nL ethanol and the reaction
m xture was stirred for 24 h. The crude reaction
worosatr@ssnas concentrated, acidified (pH-2), sSBCT/DS1008019249
with NaCl, and washed CH2A 2 (3 x 75 nlL). The organic
| ayers were conbi ned, washed sat. NaC, dried MySOH4,
9.7  Surtbestvd pdreat elPROMbdifriag ¥Mdicy afatlormic 4die2,50hadipypetigadi -yl ester 2-
(ewrthoxyrethosyastlyl edter)e sol i d. The crude solid was
purified via flash chromatography (silica, ethyl
[223]  Mapdispeyset bragicked MPEGSH B (4119 104 (3.90 mmbla ]v@i]s didsolodl inpestettile (20 mL)
v o944 I SSOLv
and dlsucaﬁlﬁxgy'l G%r@or%ﬁé g)rsgu élg gmzé? & ¥ I5 gﬁe el or | ’gneflhréethy?amme (0.594 g, 5.87
mmol) wasoddded drepwise Nnﬂwdﬁnk@mdlememtlde nélﬁmrm\ggcarﬁd 6leafn‘DR}acaﬁltd was stirred
overnight %%h )’zf‘ilxﬁég ?t{r%g%fogé?ﬁ%?%lc%me e)gawnl%yas Va%?}rrél%gq%e drtyﬂesF anfﬁil%n dissolved in
sat. NaHGEh| (Yt inblp vadiebd dthyReatatd (B M)Sdmddrl\égsmomdMaﬂmmﬂﬂBtp dryness. Column

chromatogs Q@? J¢ dJ‘ %ﬁggﬁepﬂ 50""@{3%8 <SHd fiij; a/ieldf) 51 MS: e

26223@@&D?Iash chronatography (silica, gradlent elutlon 2-5
% met hanol in CHC 3), to afford nonodi spersed
activated MPEG/-C16 VI as a clear oil (290 ng, 779%.11
+ KOG Bu VI 9.4 Activation of PEG Al kyl l\/bdlfyl Bg

Moi ety
(12-(2-{2-[2-(2-{2-[2-(2- Met hoxy- et hoxyy-e{ hoxy
et hoxy} - et hoxy) - et hoxy] - etthy} qgkoxyy do iC
aci &2 5> oxe~pYr r ol i di n-1 est rpzzo]
Monodi spersed mPEG/- C12- aC|d I (500(ny, 33 nmol/) was
di ssolved in 20 m of anhydrous net he chl oride and
then sollition of N hydroxysuccininide (160 ng, 1.39
nmol ) and II
I-ethyl 3-(3' - di met hyl am nopr opyl ) car bodi i m de.
EDCIH C1, 233 ng, 1.390 nmol) in anhydrous nebhyl
chIoF%E@”H ®d. Reaction maiestlrred for 24 hoyrs,
—then—washed—wth—+N-HC , wa oV My . _N
filt direathdminsoncent r at ed. Crda;dﬁﬁfg??éf%aﬂ% puidfi e
by flash chronmat ography (silica, gradient elution: 2-5
% met hanol in CHCl 3), to afford nonodi spersed
activated MPEG/-C16 VI as a clear oil (370 ng, 62%.
Il 9.5 Synthesis of PEG Mdi fying Mi etl§I (car bonic
acid 2,5-dioxo-pyrrolidin-1-yl ester 2-methoxyethyl
ester) [221] Monodi spersed branched MPEE | (200 ny,
2.63 mmol ) was dissolved in acetonitrile (20 niL)
9.8 Synthesis of Hydrolysable MicroPAGylated Modifying Moiety (dodecanoic acid 2-[2-(2,5-
dioxo-pyrrolidin-1-yloxycarbonyloxy)-ethoxy]-ethyl ester)

[224] Monodispersed branched C12-PEG2 I (200 mg, 0.69 mmol) was dissolved in acetonitrile (10 mL)
and disuccinimidyl carbonate (DSC, II, 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 MgSQ,, and evaporated to dryness. Column
chromatography (silica, EtOAc/MeOH, 10:1) afforded the oil III (0.247 g, 83% vyield). ESI MS: m/e
430.50(M+H)".
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and di succi ni mdyl carbonate (DSC, 11, 1.00 g , 3.94
mol ) was added. Then triethylamne (0.399 g , 3.94
wormb)16885 added dropwi se and after 10 m n t hePCEHSI00D09249

m xture becane clear. Reaction was stirred overni ght

at RT. After stirring for 16h, the crude reaction was

evaporated to dryness and then dissolved in t.%

NaHCO3 (20 nL), washed ethyl acetate (2 ch m),

dried MgSQ4, and Jevapor ated {o dryness. Col umgp—N
//\eﬁ?bﬁﬁ?bgfépﬁs\(g?wrgaf/EFfQEPNECFt 105D™Naf f or ded 't he

solid Il (0.346 g, 60%yield). ESI Ms| m 8.0

(MtH) +. Acetonitrile Triethylamne 11 9. nt hesi s of

Hydr ol ysabl @ M cr oPAGyl at ed Mbdi fying Mi ety (hexangjc

acid 2-(2,5-dioxopyrrolidin- |-yloxycarbonyl oxy)-eth

ester) [222] Monodi spersed branched C6-PEGL | (100 ngi:%>

0. 828™Mbl ) was di ssolved in acetonitgile (10 nl) and

di succini m dyl carbonate (DSC, 11, 0.R40 ,og;gsgéi\ 0
mr?:‘iw) ykgéneadded. WWWM@@%\@, 0.986 ©
mol ) was added dropwi se and after 10 mn the reaction

m xture becane clear. Reaction waggstirred overnight

at RT. After stirring for ~16h, the crude reaction was

evaporated to dryness and then di ssolved in sat.
NaHCO3 (10 nL), washed ethyl acetate (2 x 20 nl),

dij.ed, My QR AP atE D, HAnATINESS aiptRh W Blidin-1-y1 ester 2-[2-2-
09 Sy a%f% 3 ﬁ?” AR Pl e b ity
meffpxy; «gg—g@w yc]g%ﬁleitﬁ‘f)me gf: 78% vi ilod)%ESI “\B e
2. 29 Ink L ' i I o
T
and disuc@tgi_nﬂiytﬂcpagioﬁii?tgfﬁsgyﬂ{ Q)fr@fid% ﬂT&Z-wolbgamdde. Then.tneﬂ;};lamlgn: (0.184¢g, .1.82
o 5 BOPERI L 055 g g v e

overnight &QET. OAifter stitrng(fR0~16h) the nddeticsaion iwas enatyhted tor dpreag and then dissolved in

sat. NaHCtQ)EI?Z@iIH)Iy}I, gfﬁghﬁi QP%I %:gt%t'egz f{ @E?{g‘)%, HR3 B?g%@?,dand -gba%grated to dryness. Column

chromatography (silica, EtOAc/MeOH, 10:1) afforded the solid III (0.206 g, 55% yield). ESI MS: m/e
306.11 (M+H)".

o Q
/O//< N
e O\/\O/\/ O\/\OH —+ Q N o
© 0

I
1I
O
Acetonitrile /1(13\
. PN N S e
Triethylamine o)
111
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mol ) was added dropwi se and after 10 mn the reaction
m xture becane clear. Reaction was stirred overni ght
W@RooRT1668¢ t er stirring for ~ 16h, the crude reRBCT/USN05/019249

was evaporated to dryness and then dissolved in sat.

NaHCO 3 (20 nL), washed ethyl acetate (2 x 50 ni),
9.10  Sgmthesds MJBOrdlysabldVizveOGdhted MaliffingMsisty (Rlabso acid 2-{2-[2-(2,5-

divo-pyratotidimalpylyxycarbonglaxy) EtKoAg]- a6y} -efY1 dsterpf f or ded t he

solidin (0..632 g, 62%yield). ESI Ms: me 2622
[226]  (MUmidjiisperserd bramehedTGREGRI ROD exidy Y186 mimnad) wid diSoBed in acetonitrile (20 mL)
and disuc%?xél?@sé(ag)gg g% ghgocﬁ)%bl & g/(l)d: h opﬁ%lals aaEige% '\ﬂ%}l f‘u)fethy(i’amlne (0122 g,
1.209 mogi)oxas -2ggadrdobrivdsernntl aﬁd:rd)@yma Ithaﬁgdtlolxyl)xhﬁb hecayk ckhihyReaction was stirred
overmght%?’f{@r )z%fgeg &%Pmogéhz Iﬁ%; ?L‘%g reb Et‘rflorr]lcxxgais ge%/ac ]c')r2 e@%%y{)eisé ?ﬁ?t}men dissolved in
sat. NaHCémd 1 img hovedshdreihagy acetam(@o:rmtmL)( mMgSQ4, fhd265pogated th.dB3Bss. Column

o B 15 BOSHsc T BN MLy CRALY e g s

39040@ﬁﬂﬁ?ure became clear. Reaction was stlrred over ni ght
at RT. After stirring for ~ 16h, the crude reaction
was evaporated to dryness and then dissolved in sat.
NaHCO3 (10 nli), washed ethyl acetate (2 x 20 nL),
dried MJSO 4, and evaporated to dryness. Col umm
chromat ography (silica, EtQAc/MeOH, 10:1) afforded the

oil 111 (0.247 g, 83%yield). ESI M m eP430\50( MH)
+. 111 9.9 SyntheS|s Li near PEG Modi fyin Nble

arhonicc _aci d~2, o di -pyrroligdin- Ifyl
2-12- (- tﬁbxy efﬁgg\ - et hoxy] ester) 25]
Monodi @per sed branched NPEGB I (20 ) was
di ssolved in acetomtrile (20 niL) dlsu00|n?n1dyl

carbonate (DSC, Il, 0.468 g, 1.82 nnol was added.
Then triethylamne (0.1 84g , 1.82 nnn ) was added
dropwi se and after 10 min the reaction m xture becamg,
cl ear ac&e@edit on was stirred overnight at RT. After o

stirring for ~ 16h, the e(ydevpeﬁpokgn\waﬁwﬁm\ngaﬂb
to drypgssi.And then di ssolved in \

11}

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)

[227] Potassium terz-butoxide (3.64 g, 32.4 mmol) was dissolved in 250 mL THF. MPEG; 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)".

[228] 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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sat. NaHCO3 (20 nmL), washed ethyl acetate (2 x 50 ni),
dried MJSO4, and evaporated to dryness. Col um
wa@e boostretesyr aphy (silica, EtOAc/ MeOH, 10: 1) affperes2opsie19249

solid I'll (0.206 g, 55@6yie|d) ESI M5: mfe 306.11
(MtH) +. 11 Acetonitrile Triethylamne 1119.10
with NaCl Sytvchiélsddsvigs congedirgbd Habimgil Nﬂe@i%\m@y | e eeluiigyai 4syeicimagted with 100 mL

CH,Cl,. Tgp&g:sﬂcs(\%%( 'oqzeﬁ@zi ﬁftgre%%ld(c%nc@n rated in vacyo to a ford )(/) 80 g (78 %) of

rro in-1-yl oxycar - et hoxy] -
the carboxyliq:)ﬂbldéét%?fl)l\dﬁ 2@644%% swgm@é@ (Mrrdefhed C6- PEGB |
(200 ng, 0.80 mml) was dissolved in acetonitrile (20

[229] dEQrBox ﬁ&'ac‘#d ﬁ%@(%d‘g ff‘9@>ﬁl]m FRoabEed HSCmIl ba éli 1&ed under N,. To
Bt o

en triethyl am ne f

the SOIUUOIL 02@@ g‘r@tﬂ I)HTWBSE%@FEHO #op i Sengh ﬁfdr@ﬁyswﬁmﬁe l(ﬁgs) were added.
After five h&RE tah&ﬁerr@ %%lﬁ]ﬁi DECRIE ; NifBfere B@@é&tt’o%vmcﬁn tb rc@x@pletlon When

overni ght After stlrrlng for ~16h, the crude
TLC indicgtechibeti norinygasticd %ibwhq el repaigeds Nesswixie Wah@itedi veigtQml CH:Cl and

washed Wl{hrksoﬁﬁf N ﬁ@f@ngldﬂ%mald wRs ed 166 BY) ALBLARLE x(lZ)O)inL%O The organics

dri ed SO, and evaporated to dryness.

were driedetveoNeSOgr ke dicPiceniratet ignesuEioplield 0: 7 e @t f’/GeréH g MS: m/e

508.17 (MQH'\L,’_]‘§3'OIO7Q191 %Q)":" g, 64% yl el d) ESI M5: me 390.40
Acetonitrile Trlethylan1ne r 9.11

Synt hesis of Benz EI|n1nat|on ysable ai
V8-

[230] 1(161-2{) pul’ @.q( QTH{Z(Q]Q At ﬁyd(c%y%{z 6 mmol) and ggigmgr(m 4 mmol)
DMAP we?et, H&QQ&’\]ea etdampyhaet ey k- (IQB*?%MJAA &l e?éyc}lveh% ARG 48Ghd CH,Cl, and

4- ( -nltrophenoxycarbony oxynmet y - phenyl ester)
added. The peagtionpess gdrsed Airqost emperatysei oyernight. glhegnixtyre was igghey! ‘w&sl NHCI2x

200 mL) afll §1§:§3l 4 &9ob ﬁ1L35th)rggHI!Fs wé}/ep @% @Eﬁ@eﬁ@d}“, ([Ree8ath evgj_gora'i}ed to dryness.

in 10 was added. The sol ution was stir
The residup gyas pywefigdoir ﬂashwérqn@@ﬂaahé(S(lrpa,dEtgAc/ 10 % MeOH) to give 0. 701 g (58 %) of

oligomer IV. ESIMS: 539.10 m/e (M+Na)".

[231] The oligomer IV (0.562 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) ,-nitro-phenylchloroformate. The reaction was
stirred overnight at room temperature. The mixture was then diluted with a further 15 mI. CH,Cl, and
washed with 15 mL 1 N HC! 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 504 mg (74 %) of the activated oligomer. ESI MS: m/e 682.72
(M+H)", 704.72 (M+Na)*.
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29.4 mmol ) prepared fromconmmercially avail abl e et hyl
6- hydr oxy- hexanoate was di ssolved in 15 nL THF and
w@edwedidess t he PEG sol ution. The reacti on was SPCT/DSIH0E019249
room tenperature overnight. The reaction was quenched
with 25 nL MeOH and filtered through a short pad of
Celite. '[)he filtyaly entrated in vacuo and the
resi due puwrdd,i ed by flash chromat ogllrzs@hy (Et QAc/ 2 %
MeEE°F 0 gigge 371
(M+Na) +. [228] To hydrol yze the ethyl ester .1 g o
(2.51 mmol ) of | was treated with 35 nL 1 N CH.
After six hours, the initially cloudy mxture |hagyoq
beconme a clear, yellowcolored solution. The xture
was saturatedwith NaCl and acidified W|th conogent r at ed

/(W/r%untll the pH Was 2. The sol ution xtracted
~ Lhe N8 §&hi cs wer oH
'Na2504, Ifllte ed\add coftEntrated in vacuo tw
0809(78% ofd'the carboxylic acid Il. ESI Cme 4

433. 10 (M+Na) +. [229] Carboxylic acid
exeess | 1l 0 g, '1.95 nmol ) was dissolved in 16 nL CH2O 2
/‘s/pla ed under N2. To the solution, 0.486 g (2.5
DI and 0.288 g (2.5 mml) N-hydroxysucci ni m de
DI\(ANHS) re added. After five hours, another 0.2 g EDC
Chifhd 0.12 g NHS were added to drive reaction to

conpl eti on. When TLC indi cated that no unreacted
rboxyl ic acid remai ned, the mxture was diluted with

vvashed with cold ON/\Y%\/(\/},(R 0
gol d Xol00—l) apd brine (3 x 190 .O\go\@
NO,

The or gani cs vve e dried over Na2SO4, filtered and

concentrated in vacuo to yield 0.71 g (71 % of I11.
ESI M5: mle 508.17 (MrH)+, 530.07 (M:Na)+. [230] In
120 nmL dry CH2d 2, 4-1iydroxybenzyl al cohol (2.93 g,
3.6 mvol) and 2.98 g (24.4 nmol) DMAP were dissol ved.

9.12 QQW%‘E éarﬁ&m%e%zdr&y?ﬂﬂe‘ﬁguu _’?ﬁlofia‘tf?}b\éﬁfé defdl 4-(6-§2-12-2-2-

o -etho§]-& ; i
Exftﬁd l{e%?;qgferf oom t erfpe fre %gr ni ghttﬁ(}%‘;Y hg&‘%? e gter 4
washed with IN HO (2 x 200 ni) and brine (2 x 200

[232]  WDEG, bBRBhAHANE, C3 MBKSY) dhad &gsoﬁ)é@ {n NagISEH, Cﬁzbll taﬁa ad r@sﬂgmg solution
evapqr ated to ryness. The resi due was Eurl Vi a

was coolqd 13 01 Cah b 0ot Ay ({6 Plcif> mmehcrasd )%dweehtbent%l 3gfly §40.5 mmol)

methanestho?@l]chg)n(ié Fadldaed aRp v Ehe ke\fcho%%ll%nréi?’@r ﬂﬂg'td/'%ﬁutes at 0 °C and then
%&8 ) +. 2311 The ol igomer IV (0.5

removed {fom ta? d&dtathe @llpyied o ?&medwroequenzeraw ftnldu sirrgg |oyerpight. The reaction

mixture v%@ﬂlhﬂ&ﬂﬁﬁ'h 910%301111}@12( éltmd%sm&h %%t@@ﬂaﬁCé?%ldgwétér Grhe organics were

8 P ni tro- phenyl chl orof ormate. The reaction was
dried over MgSQ,, filtered and concentrated in vacuo to afford 12. 4 g (98 %) of MPEGg mesylate, 1.

[233] A solution of 1,6-hexanediol was prepared from 6.311 g of the diol (53.41 mmol) and 180 mL of
dry THF. The solution was cooled to 0 °C and placed under a N, atmosphere. Potassium ferz-butoxide
(5.996 g, 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 concentrated 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, CHCl3/10 % MeOH). Some material
was further purified by preparatory TLC (EtOAc/10 % MeOH). Combined yield was 3.923 g (37 %) of II.

59



stirred overnight at roomtenperature. The m xture was
then diluted with a further 15 nL CH2A 2 and washed
wowdk/11dssii. 1 N HC fol l owed by 15 ni wat er. TPEI/US2005/019249
organi cs were dried over MgS™4, filtered and
concentrated to dryness. The crude product was
[234]  PBLE392B e@d9-99 mnfol)agds dosholoatiah 0§ mdpdry CfsC, babthe gisaidh@sllution was cooled

0 0 °C a%x %iafcé’d‘ﬁndﬂ F&gﬁ%@%ﬁ%ggﬁe L }‘:@% %%t Br}?algvaggso“' Wek 682 mL (119

mmol) metharpfuifonyt @hloﬁQe gy d-dvPEsE.t Dhe &a&ﬁn%&ﬁtsﬁm&ﬁjl & 001C B¢ y lturther thirty

olysable l\/bdlfln et iC ac
minutes a l%ﬁ?—iggf cl_% “to r%ona éeml?efaﬁ % )z} y03<' r%{gﬁg @?e reactmn m1xture was
diluted Wlﬂelﬁh)m(?}ﬁ@t hlllib(\yéshal Wﬂkyétum&ﬁh‘@ﬂ(:}O dnéwgelt@xﬂ)he phanyt were dried over
Mg,S0,, ﬁl%etr%g né coxg}:efltga?edeil? %‘] Q toggfc’rg\g 4 Eg 3@1 "P{) &r}eﬁﬁ 0|2 (aﬁg 0
the resulting sol utlon was cool ed to 0 Cin an ice
[235]  [hag ﬁaswa(@g@@ il dryAIHES Srifbg 3{24\/9&9111&«11&1 eﬂ4-hmylbkl_s¢1herﬁ>l #3s dissolved.
I was_.added
rosiel 38R Pl DIEDY LB B LRSS o one o
at room t@@ﬁéﬁﬁd@ tiden an @y \aaabspireoan Alseluiioeoiiad i, g @l32dwenbl}) of BDiae20 mL THF
was adde& 0 Af%? g]ﬁu(:ﬁggp ei%e}lto{ftrs Cnen gu%trlrn%{u?e W%V ncl%g_ﬁlérg@ ml. MeOH and filtered

eaction m xture was and
through awéaslh @dd wi CelitsatThedilede NaH@GB:eatmﬂedNat ‘eruo dFiethe rgittik @arified by flash

chromato%?ggﬁi (giliilza %g(?X‘é/ga WB {) Vg}g %%@qﬂg %;orr?aptoglgc} IV Es1 ms: m/e
57916(M%§F0A1%@ﬂtNa)on of 1,6- hexaned| ol was prepared from
6. 311 g of the diol (53 41 mol) and 180 nlL of dry

[236] %SO%QVS(@ l6k'§ gnl 8%0189/94 (@&of\fgd 81 @Ug/&?}?%gg}lsl g%&tjion was added a

her e. ~’Pot assi ut oxi
slurry of fafoihg Oﬁvés% Xddet MeOHhdhg @hunelrmntummtaq laced asaidrtHz ragd stirred until TLC
r
conﬁrmedrﬂlﬁtay e th\é@&rt?ri% rx%gli}_fggb\gag bg Qt?xggdt r"i[léle m('n]D)%Fr%rugas t 'ﬁYtered through Celite
and the filiypte mag dVﬁD@Tlateé tof drynesto yBOd ‘ffﬂIZrmg €3 %atof (Y. ST MSheme él 1 @ﬁ/@«dJrNa)
to warmto roomtenperature and stirred overnight. The

[237] ﬁﬁ@@ﬁéo%r L7 (19%95 g M@)Smfn'o&HZ %%sélbe’éﬂi{% ng?br.l\:tly;t(%le irh %o this solution was

was ri nsed he co

added 0. 2? iﬂ}lt (rleﬁ“émml% TEArree ABEAE ¢ B 64 mmodlgerdtro-Thrayicklgiofurmatga dhe reaction was
stirred ov@xﬁ%hfsﬁoﬂoxﬁqeﬂl&rﬁﬂgdﬂe %Qtu\f@§lgseﬁlel¥mdf] tﬁraanialH}& 15 mlL CH,CI, and

anics were dried over

washed Wéh/ g?) 8ok N GIdolweddyd 5 npywates. cBiei C@gﬁntvy errqafh‘lﬁd over MgSO, filtered and
concentrafe E@éﬂ?ﬁé@g r @Wu&%ﬂr&du%as%ﬁig’d %Qﬂ(ﬁh%a‘t%ﬁ%ﬂiﬁ 810a gradient elution:

erial was further purif y prepar at
3/1 EtOAe/Ef@@;sm@t%%w)ve Bbrreg h7éd%y OBkt astiva!@l glzBmgr. (BT MS: m/e 654.71

(M+H)", fpg7lhﬂh§§ﬁ] Il (3.923 g, 9.89 nrnol) was dissolved in
CH2CA 2 and the resulting solution was cool ed
to O OC and pl aced under N2. Triethylam ne (1.65 ni,
11.9 mol ) was added and then 0.92 nL (11.9
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mol ) met hanesul fonyl chloride was added dropw se. The
reaction was stirred at 0 Cfor a further thirty
worwatiessand then all owed to cone to room t enpRCHUSZ005/019249
and stirred overnight. The reaction m xture was
diluted with nore CH2A 2 and washed with saturated
“oKaHEB @nd Svater~The @ gagdits>wer e MREFSM: over My2SO4,
filtered and concentrated in vacuo to provide 4.25 ¢
(91 %9 of nmesylate H. [235] In a flask containing 50
mL dry THF, 5.001g (24,97 mmol) of 4-benzyl oxypheno
pnwas dissol ved. Pot agskdm ter g bt oxi (dc262 g,
nﬁvfg\ﬁﬁg\éga@d anaiﬁne resul??%?ﬁﬁigﬁhrecvﬁs st?&?%%%MOMS
for one hour at room tenperaturefunder an inert 11
at nosphere. A solution of 3.950 g (8.324 mol) of I1I
in 20 nL THF was added. After a further 18 hours, e
entire m xture was quenched with 10 nL MeCH an oK*
filtered { hiough a short pad of Celite. The«Aliltrate
was comov/ééu gna theoTesidu@ puri fi ed
fl ash enfeetmat ogr aphy (siivi ca, Et OAc/ MeCH 20:1) to
e 1.584 g (33 % of conpound IV. ESI MS. mie Ov®
579. 16 +, 601. 14 (MrNayesref 236] Conpound |V
(0.683 .18 mmol ) was gissolved in 20 nL MeOH To
this solution was added a'slurry of 136 ng of 5 % Pd/C

in MeOH. @ontireg-xt oregrasophaeedwunger H2 and
stirred dntijl TLC confirnmed that all of the starting

mat er i had been consunmdd. The m xture was then
filtered through Celite i?d the filtrate was

pr ovi

evaporated to dryness to lyield 412 ng (71 %9 of V. ESI
Ngﬁ me 5 11. 09 (thb)+. 237] The oligomer V (0.605
9,2 mol ) disselred oM 45~ df e @ F 80
this added 0.23 nL (1.64 mmol) TEA and
0.329 g (1.64 nmol) p-nitro-phenyl chl orof ormate. The
reaction was stirred over¥li ght at roomtenperature.
The m xture was then diluted with a further 15 niL
CH2d 2 and washed with 15 nL 1 N HO followed by 15 nL
wat er. The organics were dried over MgSO4, filtered
9.13  Methpds §nr Antivaging @ligomerig Moiesties The crude product was
purified via flash chromatography (silica, gradient
elution: 3/1 Et CAc/ hexanes - EtOAc) to give 491 ng (75
[238]  Ofhe pfestrih@xaap!é descabbsghdtigdmby whie8l a Migomefie n®:Ay Fflthe present invention
nmybe“&&%%%;’ 675.71 (MtNa)+.p - MsCd, TEA )Ms CH2C 12 | |I)

9.13.1 Method I - Activation Using DSC

[239] Alkyl-PEG-OH, I (0.4 mmol, 1 eq.) was dissolved in acetonitrile (5 mL) and disuccinimidyl
carbonate (DSC, 0.6 mmol, 1.5 eq.) was added. Then triethylamine (1.2 mmol, 1.5 eq.) 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 MgSQ,, and evaporated to dryness. Column chromatography (silica,
EtOAc/MeOH, 10:1) afforded the activated oligomer II.
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9.13.2

[240]

MPEGGQ(CH2) 60OVs 11 111 VI 9.13 Methods For Activating
Aigoneric Mieties [238] The present exanple

waemsnidses nmet hods by which a oligoneric noi et pCDUS100%019249

present invention may be activated. 9.13.1 Method | -
Activation Using DSC [239] Al kyl-PEGCH, | (0.4 mol,
1 eq.) was dissolved in acetonitrile (5 n) gndQq

di succi ni m dyl carbonate (DSC, 0.6 mmol, 1.5 eg. N.was
added. Then triethylamne (1.2 mol, 1.5 wa
added dr g EPEGRORAfter 10 nmip t hea eaqflon o tur
becane clear. Reaction was stirred overnnght at RJ.
After stirring for ~16h, the crude reacti
evaporated 1o dryness and then di ssolved in sat.
NaHCO3 (10 nli), washed ethyl acetate (2 x 20 nL),
dried MJSO4, and evaporated to dryness. Col um
chromat ography (silica, EtOAcZMeOHS 10:1) aff t he
acti vat e@°gPRifjerer |11. A Acetonitrile Triethyl WF D
9. 13—2-MeTHOB-H—Actbwvati on Usi ng AR dpté

- MPEG- al kyFiethglpntine (0.544 mmol, 1.0 eq.) was dlssoIK}d

in 15 m of anhydrous nethylene chl oride and then

solution of N-hydroxysuccinimde (0.816 mol JI1.5 eq.)

and | -ethyl-3-(3"-di nmet hyl am nopropyl ) carbodiim de.

HO (EDCI H Cl1, 0.816 mml, 1.5 eq.) in anhydrous

nmet hyl ene chl ori de added. Reaction was stirred for

SeVMEAHOD IE: Actitdtipn WagfelSW th IN HC, water, dried

over MySC-4, filtered and concentrated. Crude materia

W&Cbalkylfaicﬂd (by44 hash 1 Ofeg) wat diggodyeh yn (551111 dfaAhydgsud dietiylene chloride
2-5 @6netha

tio CHq 0 L .
and then &)h#mn 3PN dhylef_x,)‘z__{ ug?lf%m}l @ éd@ (0RO N}:,éég()ﬂ tfhy{éj—(?) -dimethylaminopropyl)
carbodiimide. HCI (EDCI'-HC], 0.816 mmol 1.5 eq.) in anhydrous methylene chloride added. Reaction was

stirred for several hours, then washed with 1N HCI, water, dried over MgSO,, filtered and concentrated.

Crude material was purified by flash chromatography (silica, gradient elution: 2-5 % methanol in CHCl,), to
afford activated MPEG-alkyl-acid II.

9.14

I EDCLHC, I

Synthesis of Modifying Moiety with Branched PEG (6-[2-(2-{2-[2-(2-Methoxy-ethoxy)-ethoxy]-
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
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EDCXHa, Il DCM 9. 14 Synthesis of Mdifying Miety with
Branched PEG
W@ 800214625 { 2- [ 2- ( 2- Met hoxy- et hoxy) - et hoxy] - PCT/US2005/019249
ethoxy} et hoxy) -1-(2-{2-[2-(2-net hoxy- et hoxy) - et hoxy] -
hoxy} - ethoxynethyl) et hoxycar bonyl am no] - hexanoi c
[241] ate i Tgtractlylape ghvsolpyampmbihgi ethek (1y1[0 gegv em)o[l)z’cﬂals]dlsiolved in tetrahydrofuran (90
4.0
i) and NI SETRY TP onb offs, MREEPERAY St ALt vl Bt fmd - Then
eplchlorolminvﬂéf moﬁﬁmo;) weaed@addie@ mandcolm necgien anadstrrea(at ROrfor 48 h. The
e e R Pl Rled oaiy Al S0 SR LR bl pcte was washos
H,0 (2 x %iq kb dﬂat Mp§O£, gnd %pdrated' toalrpressd eCoﬂm&thrwwgra@hy (@liasasthy] acetate)
afforded f‘dél&&%ﬁ@hdﬁfgo'd%y 3' te and washed CH2A 2 (250 ni).
[trate was washed H20 (2 x 250 nlL), dried MySO4,
and evaporated to dryness. Columm chronat ogr aphy
(silica, ethyl acetate) afforded 1 a clear oil (10.15

g, 57%yi el d)> of 24202 gt rael | ycol

mononet hyl ether (7.96g, 0.038 nol) and 1,(10.1, 0.038
nol ) were dissg aRraA 2 ( and BF3 CEt 2
(0.48 nL, 0.00 033}%%)%/5 adde xﬁ(e reacti on was
stirred overnight at RT. Crulle reaction was dil uted
with CH2A 2 (200 nlL), washed sat. NaHCO3 (300 ni), H20

%200 L dri ed MpSO4, and evaporated to dryness.
[242] | et eesnelyesy rrmmylet@st ¢therd(7-962,h3038awel) ané 1/ (INBOPL38 mol) were

dissolved %QCMCI?EI‘CO@ rrﬁji?)dana B'5F3 Bk 530. 4@'.nlL Q)Ab()§8 %‘()\L))?vg’aé) e%l dﬁk&lei[a%cﬂg’% was stirred

Ni t rochl or of of mat e
overnight @t le §%F@cuwewes @méesiomtbegﬂzqiz espar2 \(/atSEedmy Napf002(300 mL), H,0

(300 mL), Sfrie& Mg30,.fa8 eéa?oﬁteﬁ to dihbst. ZC%IFm; e Rért @%ﬁhl%}re e é?@?lee%etate / MeOH,

reaction irred overnig
10: 1)affOWa%Zaucteat%bK%&,%%m@)z (130 nL), washed IMHO (175
m.), H20 (175 nlL), dried MgSOH, and evaporated to
dryness. Colum chromat ography (silica, ethyl acetate
/ MeOH, 15:1) afforded 3 a yellomtsh oi | (2 88, 9, 40%

yield). 4_ 6- Am nocaproic acid (0.126(g, 0.96
mol ) ang\dﬁf&% ? vver eoI ved in
H20 (DI, 5 nl). Then 3 (O 5 g, O 8 vag di ssol ved
in THF(Oc? actlon was
stirred over ni gF?t a (‘Pude reactl was dil uted
with H0 (20 nl), aC|d|f|eéito pH~1W|th HCO , washed
CH2A 2 (2 x 25 nL), organic |layers dried MgS&™, and
rated to dr ness. Columm chronat ography (silica,
2431 ey T?Chﬁe@maiﬁs 287 gafl -3 erae]) andz2 (4-%&r9 dmmop)oyere disgplved in CH,Cl,

(45 mL). BB8psyikr@lethdr 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 1M HCI (175 mL), H,O (175 mL), dried MgSO,,
and evaporated to dryness. Column chromatography (silica, ethyl acetate / MeOH, 15:1) afforded 3 a
yellowish oil (2.38 g, 40% yield).

o/\/o\/\o/\/o\/\o} /“\ OH
o

O~ /\/O\/\O/\/O

[244] 4. 6-Aminocaproic acid (0.126 g, 0.96 mmol) and X,CO; (0.221 g, 1.6 mmol) were dissolved in
H,0 (DL, 5 mL). Then 3 (0.5 g, 0.8 mmol) was dissolved in THF (0.7 mL) and added dropwise. The
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[245] 5. Activated using Method I1: 4 (0.40 g, 0.64
mmol ), N hydroxysuccinimde (0.088 g, 0.77 rnnol),
WEDOE/1(685160 g, 0.83 nmol ), and CH2A 2 (5 nl).PcDUS2INS/019249
chromat ography (silica, ethyl acetate / MeOH, 10:1)
afforded 5 a clear oil (0.320 g, 69%yield). 9.15
reaction waBsfirEESictnight al R N eGiudPieastidh kwk dIMmﬂ Wish Bep (@0 mdt)yacidified to pH ~ 1 with

HCl, wash%g?gp Fg @Zx ?5(1::[1]%) ?)Eg%hlg Xy e M%EB a]ndye!v X}ilofétgc{ ho dwess Column

chromatogtapBX iElic&AHGlY ] Me@HNBXY) effatdby 4 a elsar@nl)(0{4284§]85% yield)
Triethylene glycol (30 g, 0.2 nol) was dissolved in a
solution of NaOH (8 g in 8 nL OH20 and stirred for
10 m n. Then benzyl chloride (7 gii, 0.062 nol) wa

adted ard e pBacti o modyr e ﬂgf heated to 1

and stirred overnight. The cyrud M/\ag

witb_s NaCl 50 ed 2(2x4
or/gam/gt\loayers dri e® MySO4, and evaporated to drg/ness.
Col utm chr omat ogr aphy (sili ca, et hyl acetate to ethyl
acetate / MeCOH, 10:1) afforded 1 a yellow sh oil (9.87

v 8 gt Shehodlh 2 g LA koSl oom & 0m

mmol), E]@CIO@L‘I 6!7%' 0.83 Tl @hdJCHQIL‘lz vsL). heolutnahethatardph Gilica, ethyl acetate /

bat h_and t hen esuyl phonyl chloride (3.9 ni,
MeOR, 1@)@@@%@;?%@?@@6%2@& 9"@1—% 2 (10 nL) was added

dropwi se. The reaction was stirred at 0 OC for 0.5 h
9.15 Sﬁﬁﬂesﬁ@@lTLﬁUeaRFE@Alléb'l Medisying Moicty dRarbesic i 2,9aloxo-pyrrolidin-

hbtRexyemhoee-&ehlB )2 thé: dfhb»x -ethoxy]-
ot lgt}@%f% iil(ﬂl{lﬁ?zwﬁétih s}gt ? (150 rrL) ;E)ﬁ O (15 Y) v
, drie S, and evaporat ed to dryness to afford
2 ayellowoil (11.06 g, 85%vyield).[248] 3.
Tet raet hyl ene gl ycoI (7 32 g, 0.038 was di ssol ved
in tetrahydr Ofﬁﬂ O,&ng/ added portion
wi se over 0.5 h'%nd the reaction was stirred for an

additional 1 h. Then 2 (6.0tg, 0.019 nol) was
di ssolved in CH2C 2 (20 nL) and added dropw se and the
reaction was stirred overnight at RT. Crude reactio

[246]  Wwagribthitewr @pcol R0 §R 1) weedissakrshinge obpiop 2f Na@H (8 2 In 8 mL of H,0)

and stirred ¥or%§q"el§rg8&rzr¥])nc%§o§rde ;{’h gﬁLr 6@5& hl@ Wa%'ahdéﬁaa%d %esl%ﬁ(t%ﬁ Ghixture was
heated to (1(1(5 OC mikd) stirie@ Overnizht. mibe crade @@ptlw g@q dﬂgpdj W@b éﬁ:d}laﬁl &500 L), washed

CH,CL, (2‘7j L )Ié,g(%s_rii), 1%%&-@?%% ?Jgéeﬁgﬂfxggbﬁ Fé/ e&a?blla{eﬁ"’%o di?ﬁnps)él (ﬁﬁﬁx‘i@&}ﬁomatography

(silica, ethyl aletd)e. to SBPIGeBate / MeOH, 10:1) afforded la yellow1sh oil (9. 87 g, 67% yleld)

H3COZS\O/\\/O\/\O/\/O\/©

2

[247] 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).
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[249] 4. Prepared in the same manner as 2: hexano

(6.2 nL, 0.05 nol), nethanesul phonyl chloride (4.6 ni,
wO2@5816%838 ), TEA (8.6 nL, 0.065 nol), and CH2CPQI/[8105/019249

m.) afforded 4 a yellowoil (7.8 g, 86%yield). [250]

5. To a solution of 3 (5.45 g, 0.13 nol) in

tetrahydrofuran (160 nL) was added potassi um

tertbutoxide (1.60 g, 0.0144 nol) and the reacti was

stirred for 1.5 h. Thgn 4 (2.59 g 0. 0144 ngl)

di sseOVRR -t Staahydr of et (20

dropwi se and the reaction wgs stirred overnlght. The

crude reaction was filtered through Celite, washed

CH2d 2, and evaporated to dryness. The resultant oi

[248] Waq“ eﬁ%e%]ﬁ@ng gg/c6137 8% g}@ Oﬁcﬁg)l@%s Gl el tetr)ﬂg/ahﬁ&aﬂ'@@o (d ) and NaH

rire evaporated to ness

was adde@ﬁrmmW@h Pm&&t%lg Flﬁiﬁh? reegtiqm e, stimechipr amedditipnal) 1 hf ThengRetp-0 g, 0.019

mol) was Jisol Vel th QM @g (@@ hlL§ gncf"gddad dﬁﬁ)m%'aﬁh He- b wls stqﬂ-‘f'édaovemlght at RT.
solution o in ethyl acetate

6
Crude reagfion vwaé‘ﬂtgre@@aough ﬁr«latéyu W%W%z@tlaa Pk apEdrde ﬁrbileSSths»ﬁ resultant oil was

dissolved (n]cﬁ cg) (1908t PELEELALS 1180 ni§; Ss%fﬂ aBeal, @@O\ML) her ﬁ@@hﬂm dried MgSO,,
| oon contalnln Wwas hen inserted’'1n

and evap@re@d man dyyngssn e EEluE rtlmgr@rélac&sihé@q W asetpte r/eMeOH 10:1) afforded 3

llowish @M €5 .83 oo aticiRT- Crude reaction m xture was filtered
yerowis tﬁ?ou % Cé%%ig washed et hyl acetate, and evapor at ed

to dryness to afford 6 a clear oil (1.61 g, 82%
yield). [252] 7. A phosgene sol% (gn (15 nL of a 20%
phosgene in tol ueney was tedMeas 18210 0C and 6 (1.60
g, 3.9 nmmol) dissolved in ﬁoluene (5 nm.) was added
dropwi se. The reaction was stirred at -10 OC for 0.5 h
and then 4 h at RT. The phosgene and tol uene was then
[249] di smeﬂalrefadn &Hef saB dnalhﬂﬁ a5 @5 Ulekaddl (62 a5 aiidlg ehetiag@nlphonyl chloride

(4.6 L, gggﬁgﬂ% (gg § L, . 0?5 yell ow éﬁzfg {ﬂ%ﬁ) Horda ACTINAEL 7 5 o, 86%

yield). N-hydroxysucci ni m de (O. 437 g, 3.8 mmol ), TEA (2.7 ni,
3.8 mol ), and CH2A 2 (10 nlL). Col um chr omat ogr aphy
(silica, ethyl acetate / MeOH, 15:1) afforded 8 a

clear oil (1.06 g, 57%yvyield). 9.16 Synthesis Branche
Al kyI PEG—AI kyl

N}D\eyhoxy)\-ﬁow =~
ethoxy} etﬂoxy I-(2 2-[2-(2- héﬁtyloxy-etﬁ%xy)-ethoxy

] - et hoxy} - et hoxymnet hyl ) - et hoxycar bonyl am no] - hexanoi ¢
acid 2,5-di oxo-pyrrolidin-I-yb ester) SO2CH3

[250] 5. To a solution of 3 (5.45 g, 0.13 mol) in tetrahydrofuran (160 mL) was added potassium tert-
butoxide (1.60 g, 0.0144 mol) and the reaction was stirred for 1.5 h. Then 4 (2.59 g, 0.0144 mol) dissolved
in tetrahydrofuran (20 mL) was added dropwise and the reaction was stirred overnight. The crude reaction
was filtered through Celite, washed CH,Cl,, and evaporated to dryness. The resultant oil was dissolved in
ethyl acetate (150 mL), washed H,0 (2 x 150 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, ethyl acetate) afforded 5 a yellowish oil (2.40 g, 36% yield).

6
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[254] 1. Prepared in the sane manner as shown in
Exanpl e 9.15: hexanol (18 niL, 0.15 nol),
woretohanssul phonyl chloride (12.3 nL, 0.16 nol)PCTTESR)2619249
m., 0.18 nol), and CH2A 2 (180 niL) afforded 1 a yeIIow
oil (23.1 g, 85%yield).[255] 2. Tetraethyl ene ycol
[251] 6 90.25okytioDoDB(2nd, i Swarsolll insloll vesthtes ¢ 6 mdy) mah @ﬁeép%}aéwm on activated
carbon 10 &g’g Q}?lg %Lé nc?ﬂl% Igacglgf? %ésléépseﬁé‘g %ﬁ%q(ﬁseﬁtﬁ %A gallc%_n 26ntHR n)g H, was then

on w se e reaction was |
inserted in $eisepted vamneadﬂd |and (i aetacmdm w@tmﬁé@vemw 3t BT g Crugle 7egictigyy pixture was
ve | 1.61 g, 82%
filtered thrmiglsl%,oeilt ‘%%%rg% A a(zéc% %121 gra@ﬂggrypggg? ?gﬁﬁ&aagd%a‘fv@ﬁ( g
yield. filtered through Celite, washed CH2C 2, and evapor at ed
to dryness. The resultant oil was dissolved in CH2O 2
(300 nmL), washed H20O (2 x 300 nL), dried I\/gSO4 an;qu

evaporated $o dryness.q Col um.chi chre® Yo
etHyI™ace atéjﬁglo((;%d/ed\{\ocl ear \oﬁt\g/ag‘o(l g, 59% ©
yield). [256] 3. To a solution of 2 (10.0 g, 36 nmol)
in tetrahydrofuran (60 nL) Was added NaH (O 95 g, 40
o portion V\Aseadr(gea on wa rre
[252] #h%ﬁ?l@g?neﬁp%?%@amw @fﬁ/olp%ﬁigen@nﬁ“ }Ya%é"’leg Iy hias a.60g
3.9 mmol) AlsSUIUISE tdhgle tNELY RAGIHQINrYyeise Uk rexdti@t wasFtifral at 48) K. for 0.5 h and

he crude reaction m xture wa hro
then 4 b oG} BIC TlsEn RBUe QB ARUFL e P FEDs ol g dried under
vacuum toafSidl A Al1oQish oias di ssol ved CH2A 2 (200 rrL) washed
sat. NaCll (200 nL), sat. NaHCO3 (200 mL), H20 (200
m.), dried MJSO4, and evaporated to dryness. Col um
chromat ography (silica, ethyl acetate / hexanes, 100pl)
afforded 3 a clear oil (5.46 g, 45%yield). [257]04
To a solution of 2 (4.54 g, 16 mml) and§ 48/11\16’\]
SR Cr 8- 150 O e ad e BRSOEY
0.0038 nol). The reaction was sti rred over ni ght at RT. ©
Crude reaction was diluted w th CH2CIZ (50 nm.), washed

sat. NaHCO3 (100 ni), H20 (10 dried MpS™M, and
vaporat ed S A hidd, 3.8
o SR TR s Ll

mmol), TEA&Z ¢ lndar3.Himmal)2 am(DC@gClQ@l% 1§1L)3| @?lu{nggyg.lon@tography (sﬂlca ethyl acetate /

S. | d 4 (2.4 g,
MeOH, l%l)g%gordg{l: ? a%feglfoqu 21 %/72/%91?1;}190_20 2m(r25) nﬁ;‘ Af t( o g

stirring for 10 mn, TEA (0.89 nL, 6.4 mmol) was added
and reaction stirred overnight at RT. Crude reaction
was diluted with CH2C 2 (75 m_) washed I M HCO (100
m.), H20 (100 nlL), dried I\/g and evzHJorat ed to

9.16 SmtynﬂsBran}hedrmlk&hPE%Aﬂgﬂ oritd- (3424136 Heptylgxy-gthox ey Z“’XY]'
ethbk O-etbdxH)- ]a-@-él-I[2)—(\2-hhptwldxy(elh@zy)gethm%eyh(gqya-)ethoxymet yl)-

ethoxycarbonylamino]-hexanoic acid 2,5- dioxo-pyrrolidin-1-yl ester)

/\/\/\O/SOZCH3
1

[254] 1. Prepared in the same manner as shown in Example 9.15: hexanol (18 mL, 0.15 mol),
methanesulphonyl chloride (12.3 mL, 0.16 mol), TEA (25 mL, 0.18 mol), and CH,Cl, (180 mL) afforded 1 a
yellow oil (23.1 g, 85% yield).
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[259] 6. 6-Am nocaproic acid (0.157 g, 1.2 mmol) and
K2CB (0.276 g, 2.0 mol) were dissolved in HO (DI, 8
woregos/1Tideeh 5 (0.80 g, 1.0 mmol ) was di ssol ved PeIT/US#605/019249

(1.0 nmL) and added dropwi se. Ol droplets formed when

3 was added and ethanol (2 nlL) was added and the
reacti on was-Stirted duerright S RToOrud€r eact i on
was diluted with H20 (30 nL) aC|d|f|ed to pH~ 1 with
HO , washed CH2A 2 (2 x 35%nl), organic l-ayers dried
NgSCﬂ and evaporated to dryness Col um

ona rap ilica th acetate / MOH,
255 2 f TEFRRRRE BREPL 0 Dt 026 g it Bl Gy pdsayan G50 mL) and
potassmm Aathuwatde Uz gr(gzd\/ﬁlbt) @hs blided §oftidn 358 Fer €5 A6 THERaltion was stirred an

Y ST T WO TR R o
overnight a BT ﬂ’ﬁélcru@d Ih&’dtmﬁ@v@ﬁ att@gd ﬂlf(fu@l'i d@l‘i’ce Ay ahddl @10 dvfhotaté&lo dryness.

He
The resi o Yo i5iofvha i Gk D R p PRSI 0N >, 1084y BishyHeSOs, and
evaporated@d)()iz)yness Column chromatography (silica, ethyl acetate) afforded 2 a clear oil (18.51 g, 51%
1d hexyl car banmoyl oxy] - 3- (2- {2-[ 2- (2- hexanoyl oxy- et hoxy) - e
vield) ¢ hoxy] - et hoxy} - et hoxy) -
pr opoxy] ~et'’hoxy} ~et hoxy) - et hoxy] -et hyl ester[261] 1.
Prepared in the sane nmanner as shown in exanple 9.15:

Tetraethylene lyc 58. 27 g 0.3 nDI) Osol uti on
(12 g in lea)/\ 1@%

0.092 nol). Col umm chronatog;aphy (S|I|ca ethyl
acetate) afforded 1 a yellowsh oil (16.8 g, 64%
yield). [262] 2. Prepared in the same manner as shown
in exanple 9.14: 1 (9.6 34 mol ), NaH (0.898 g, 37
[256]  3mm¥i 3 Sohtﬂétl rahyHE (bg,u%anmelg@l ietryhydesfiiremh(68 rdhywrsiaddqd1 Blal2 (0.95 g, 40
t
mmol) portmn wil ahd rd¥Plion wagglngH]fopp 5 ﬂmﬁx ?nﬂn% é‘{yﬁfnll Qg% mE, J%)mol) was added

acetate) afford ear Ol
dropwise al[t@gg]eaglon Prag piaraddt Rib ferr8 bs Jive cwﬁmq:@qrtloa grmgthxwwas |ﬁ|ltered through Celite,

washed CH%@I? rgﬁld %Va%oflafjed td g.[')fﬂ@&%t BFS%@I&&Q 1?%'3 érésoﬁlgd gHzglo (W) washed sat.
NaCl (200 @m@ptzNelg;gon@oo 0ol i o mdﬁa@@grl\égﬁ@ {0 ovimogatedTpi@rBess. Column

c Octd ¥ I i 7 ield) .
hromatog [ sﬂlga et 1%1 agététg / g?%%% Igbff:) aﬁ?xréi.eg% ti 5{6%'50%35 %%‘%1 4§4b/ly #{llgldjj
CHQG 2 (20 m.), was added TEA (0.8 nL, 5.7 mmol) and
the solution was cooled to O OC. Then hexanoyl
chl ori e 1073 > S w se. The

reacti on was stlrred at 0 OC for 0.5 h t he

overnlgpL\/ﬁﬁqu?%gact on Wﬁfk a2 (80
m.), washed 00™~L) @ HCPB OO m.), H20
(100 n.), dried MySO4, and evaporated t odryness.

Col um chromat ography (sitica, ethyl acetate / MOH,

15:1) to afford 4 a yellowish oil (1.95 g,
[257] 4. To a solution of 2 (4.54 g, 16 mmol) and 3 (5.46, 16 mmol) in CH,Cl, (50 mL) was added
BF;.0Et, (0.48 mL, 0.0038 mol). The reaction was stirred overnight at RT. Crude reaction was diluted with
CH,CI, (50 mL), washed sat. NaHCO; (100 mL), H,O (100 mL), dried MgSQ,, and evaporated to dryness.
Column chromatography (silica, ethyl acetate to ethyl acetate / MeOH, 10:1) afforded 4 a clear oil (2.40 g,
24% yield).
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59%vyield). [265] 5. To a solution of 4 (1.94 g, 3.1
mol) in ethyl acetate (20 nilL) was added pal |l adi um

W@ 20060155 5 wt % on activated carbon). The reacPCDOS085019249
seal ed and stirred under H2 overnight. Crude reaction
m xture was filtered through Celite, washed et hyl
acetate and evaporat ed to dryness to afford 6 a cNear

0i N (509~g, A5%-i ebd) 6] @ a sol uti gfrQf 5
(1.06 o 2.6 mI T s s addé

(0.31 m, 2.2 rmol) awe solutlonvva ol € oO
0CTheMbheXan®BH._ch 0 9 was
added dropwi se. The &r)eactl Mrred & 0 OC for
0.5 h, then RT overnights Crude reaction was diluted
with CH2A 2 (86 nL), washed H20 (100 niL), sat. NaHCC3
(100 m.), H20 (100 ni), dried MySO4, and evaporated to
[258] 354 Aynfe@élmc@mmam( 1dRofB oghemdy (Cdig 8.0 mma) Wy dasaiaatie CH2C12 @5

R LR PN SN MO R ———

Crude reactgqmdvm dilnted withiGTHRCD (14l Y whiited ddhHOT DO Mint e, Q0@ 3L.) Jiried MgSO.,

and evaporé'tecﬁf@ d%%—& 80@111%_?}116”%831‘[0%@8?% sﬂma F}?g}[%ctegp\ P é’%‘?{éed(? Verllsoglsh oil (1.04 g,

34%y161d)et hyI acetate) afforded 7 a yeI | owi sh 0|I (0.688 g,
78% yield).8 [268] 8. Prepared in the sane nmanner as
shown in exanple 9. 14 6- am no-1 -hexanol (0.142 g, 1.2

1), 7 0488 6mm| , TEA(O 120 , 0.9 mol),
(5 al) > Cot nno/NWa i}}a I | ca, ethyl OH
cl

acetate / I\/EO—| 15: 1) afford 8 a

~65%yi ehd) 0. 269]-9_ Met Héd I
N, N - Di succi ni mdyl car bonéjc 118 g, 0.46 mml)

(0.30 g, 0.38 mmol), TEBA (80 m_, 0.57 mmol ),
acetonitrile (4 nL). Washings afforded 9 a clear oil
(0.344 g, 90%yield). 9.18
[259] 666{%1@8%{)12)14 aid QHHe)gyIl Dimélh BRXK)CBLO2RY by 20 RAX) wekMsolved in

B,0 (DL, 8§ ﬁ @o&i?y% 2({%{;@}“ hodj% 13;@%%%%( 10 SR diedodgpwise. Oil

droplets forauatii m@n hwmamalbd: a@téthhnd] @-ll YOXAd-aayddr A iH fBadkiol wa€ §IrRY overnight at
RT. Crude [reac‘tO (ln was diluted with H,O (30 mL), acidified to pH ~ 1 with HCI, washed CH,Cl, 2x35

mL), organic layers dried MgSOs, and evaporated to dryness. Column chromatography (silica, ethyl acetate
/ MeOH, 20:1) afforded 6 a clear oil (0.720 g, 46% yield) )

SN NN SO O j\ . 9
D et
/\\/\/\/O\/\O/\/O\/\o/\/o o
g

7

[260] 7. Activated using Method II: 6 (0.356 g, 0.46 mmol), N-hydroxysuccinimide (0.063 g, 0.55
mmol), EDCT (0.115 g, 0.6 mmol), and CH,Cl, (3 mL). Column chromatography (silica, ethyl acetate)
afforded 7 a clear oil (0.180 g, 45% yield).

2.17 Hexanoic acid 2-[2-(2-{2-[2-[6-(2,5-dioxo0-pyrrolidin-1-yloxycarbonyloxy)-
hexylcarbamoyloxy]—S-(Z-{2-[2-(2-hexanoyloxy-ethoxy)-ethoxy]—ethoxy}-ethoxy)—
propoxy]-ethoxy}-ethoxy)-ethoxy]-ethyl ester
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[271] 1. Prepared in the same manner as shown in
exanpl e 9.15: Tetraethyl ene glycol nononethyl ether
W@ 285016685 12 nol ), TEA (19.5 ni, 0.14 nol), PCT/US2005/019249

met hanesul phonyl chloride (10.0 nmi, 0.13 nol), CH2O 2

(100 nm.) afforded 1 a yellow oil (31.35 g, 91%yield).

2 [272] 2. 1,6-hexane diol (7.93 g, 0.08#™wpl) was

di ssol ved in hydr of yyan (200 . HSSi um

t but oxi de (16k§7/§\ g{ o1 oﬁB§E§%-eo gor ti onwi se

over 0.5 h and stirred an additional 1 h. Then 1 (12.0

g, 0.042 nol) dissolved in tetrahydrofuran (40 ni)

dded added dropw se via addition funnel and the

2611 o dtenatd e e masgerey ehqringitexemplRY. 15Cr Tetmethiland glwevl (58.27 g, 0.3
mol), NaO&B sélididre(ed gt Ar ought, Gelud®, o é‘@?b%ﬁlo%g& &% 09 mo Column

evaporated to dryness. The ‘re tant ol | was dissolv
chromatogrgpliy (it e‘é@]@@etﬁtE) affojged Ay elpgsl oil {4 6300 64vk yiekbi ed

MySO4, evaporated to dryness. Column chromat ography

(silica, ethyl acetate) afforded 2 a clear oil (5.09

g, 39%yield). [273] 3. To a solution of 2 .0 g, 16
nmol ) in tetrahydrofuran (35 nL) was ggg;giféH (0.422
g, 17.6 nnﬁky\pé}tkﬁhomﬁseCéndA$@abLy tirred
for 2 h. Then epichlorohydrin (6.3 nL, 8.0 mmol) was

added dropwi se and the reaction was stirred at RT for
48 h. The crude reaction mxture was filtered through

[262]  @elbidperednrkhyamag ek sRown; ﬁ%xa&@ﬁybﬁ@ni % 3\4%01) NaH (0.898 g, 37

di ssolved in CH2A 2 (125 nL washed
mmol), tefrahydrodunap el m5emqp}0(roh;12@16 e V.17 gpoly céql,gg@chrogn’@graphy (silica,

ethyl acet@VafRrRE ed cléér@if%e%()%s%@@ W chromat ography (silica,
ethyl acetate / 20: 1) afforded 3 a clear oi
(2.00 g, 34%yield). [274] 4. Prepared in the sane
manner as shown in exaggle 9. 14: 3 (1.34 g, 4.8 mol),

3 (1.75 g, 20 0.48 mol ),
CH2a 2 (3 Cblunn chr omat ogr aphy (si et hyl
acetate / CH aLiQLQﬁg/A\ /QLB (1.05 g,

34% yield). [275] 5. PPepared™n @he Sane nanner as
shown in exanple 9.14: 4-Nitrochloroformate (0.464 g,
2.3 mol), 4(10g,95n3‘ml),TEA(2.1rrL 1.55

: | um chronato raph silica,
263 & ﬁ’#?ag:g Thesdig I@%“H?F asRVA B SHIA P T2 tI%/eﬂé'iemergb@al (4.85 g, 20
mmol), 2 86.728 y,et4 mmthBEJ OEt{ . B6a1L.02. 05131%1)”(!1{ d),. (b2 48)). @oluénnl(ahromatography
s er as shown in exanple 9.
iea, Ol T B Ao SR O 1285 ST bl ) - 5 (0277 .

0.34 mvol ), K2CO3 (0.094 g, 0.068 mml), H20 (DI, 5
m.) afforded 6 a clear oil (0.268 g, 96%yield).

0O O
Yo
\\/”\v/\m/0\//\0/\\/0\//\0/\\/0

0
4

[264] 4. To a solution of 3 (2.80 g, 5.2 mmol) in CH,Cl, (20 mL), was added TEA (0.8 mL, 5.7 mmol)
and the solution was cooled to 0 °C. Then hexanoyl chloride (0.73 mL, 5.2 mmol) was added dropwise.
The reaction was stirred at 0 °C for 0.5 h, then RT overnight. Crude reaction was diluted with CH,Cl, (80
mL), washed H,O (100 mL), sat. NaHCO; (100 mL), H,O (100 mL), dried MgSO,, and evaporated to
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[277] 7. Activated using Method Il: 6 (0.268 g, 0.34
mmol ), N hydroxysucci nimde (0.047 g, 0.41 mol), EDC
W@ 2008876665 0.44 nmol ), and CH2C 2 (4 nlL). Col uPeir/US2005/019249

chromat ography (silica, ethyl acetate / MeOH, 15:1)

afforded 7 a clear oil (0.178 g, 58%yield). 9.19
dryness. Sjphtnivediranadgranhly t(sitid amgihretatel/ M 513 T8hffdd 4ASyellowish oil (1.95 g,
5g%ynﬂ(@repared in Exanple 9.14. [279] 2. L-Lysine ethyl

Ster dihydrochloride (0.32 g, 1.3 nmol) and 1 (1.71

g, 2.7 mmol) were dissolved in DVF (30 nL) and TEA

(0.90 n., 6.5 mmpl) was added. The reaction m xt ure

was stirred overni OLgaﬂq . Crude
reacti on was evaporated to dryness |ss %
(30 m.), washed IM (30 m.), H20 (scn%) dri'ed
MySO4, and-evapo é{j od?yw@?

chr omat ogr aphy ( Ilca, CHA 3 / NEOH 25:1) afforded 2
a clear oil (1.01 g, 66%yield).[280] 3. A solution of
2 (1.0 g, 0.85 mMmol) in I MSNaCH (10m) was stirred for
6H at RT. Crude reaction was diluted wth sat. NaC
[265]  (5@orpsplutige pH €1 ¥de, B0 miol irPethylasdtae (0L \ﬁas(aﬂded }ﬁﬂadium (1.60 g, 5

wit% on a@ﬁx)ated Q!!g‘g?xﬂo W§%¢t§g}t¢a %é/a?e%%ﬁggtﬁ%g)tugd% Se’g’{ngghg\c {u\c}% {eélgion mixture

was ﬁltergpgihﬁglgh/@phtgdwzpshed ghylca?o agd e\@p@ﬁtedrmﬂljyness to afford 6 a clear oil (1.09 g,
69%ywkw-hydroxysu00|nlnlde (0.091 g, 0.79 mmol ), EDCI (0.182
g, 0.95 mml), and CH2A 2 (7 nL). Col um
chromat ography (silica, CHO3 / MeOH 20:1) afforded 4
a clear oi | (0.4 g, 63%yield). 9.20 Synthesis of
Sugar - |y ln@ Mgty O~
- Di wethyl propi onic acid 4,5-bis- o
(2 2-dineth I-prop| nyloxél\/££2 2- dlnet I pr&bionylo
xymet hyl ) {P
(2, 5-di oxo- pyrro i n- I-onxycarbononxy) et hoxy] - et hox
y} - et hoxy) - et hoxy] -
hexanoyl am no} -t et rahydrogpyran-2-yl ester) [282] 1.
Prepared in the sane nmanner as shown in Exanple 9. 15:

[266] Kt hgb a&'ohllyidﬁ OR¥ nemﬁlgoabgmﬁ&) ¢h GH7(§12 Igpj )vxlras adc_ll_ed TEA 60 31 mlL, 2.2
es u ony C orl de o

mamol) il ihe EIG55' B3 Goble i (P O o) cBlpRds AP AL eatpeiwas added

dropwise.OThe 1(eac'hbn hs gt,lrr&lWOOYCefoﬂO 5h283d R2. ov&%ghﬁeCﬂMé edABtion was diluted with

cxcn LUy B S AR S50 T ot s, e

evaporate&\l&ﬁdrﬁifédﬁ dC @ik blﬁ&rn%@@pl@\(ﬁhca@etﬁylrhceta_te e Me@@F i 5:0NtoVWBBrd 6) a yellowish

n additional Ih and then 1 (23.0 g, 0.13 nol
°ﬂ(0698§1%%% in tetrahydrofuran (10 nL) was added. The

reaction was stirred overnight at
0

NO,
/\/\/”\O/\/O\/\O/\/O\/\O
O
\/\/\n/o\/\o/\/o\/\o/\/o

)
7

[267] 7. Prepared in the same manner as shown in example 9.14: 4-Nitrochloroformate (0.332 g, 1.65
mmol), 6 (0.698 g, 1.1 mmol), TEA (0.28 mL, 2.0 mmol), CH,Cl, (7 mL). Column chromatography (silica,
ethyl acetate) afforded 7 a yellowish oil (0.688 g, 78% yield).
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RT. The crude reaction was filtered through Celite,
washed CH2CO 2, and evaporated to dryness. The

wo e®aht@ss oil was dissolved in CH2A 2 (200 nlipCT/vah&9249
sat. Nad (200 nmiL), H20O (200 nmL), dried MgSH, and
evaporated to dryness. Col unm chromat ography (silica,
‘ziizkkg/iaate / MeOH, 25:1) afforded 2 a clear oi

6 0% 3. solutiop of 2 ( 1.60

g, 4.7 mmoP) in i\ﬁfhégg\(% F{A\ stijlred for 2 h atg

RT. The crude reaction was dlluted i SH

, 'pr\ed’\t@/]&lgl/@\Z/\g@@he, goedea 2 (9 x 30 ni),
dried My , and evaporated to dryness to afford 3 a
clear oil” (1.08 g, 73%yield). [285] 4.

2,3,4,6-r"ra-O pival oyl - b- D-%glactospyranosylan1ne
(O 836 g, 1.6 mol) and 3 (O 5 mol ) were

I 0. 368 1.92
2oy & ehadnl SR ko kg o ﬁsmw?%é SRR G042 £, 12
mmol), 7 1-43KE, 0.Aftneel), FEAr(0i1agnloVSr mmglbl,tCHzﬂﬁzf(S lttr;LQﬂ cmmél Cj:haomatography (silica,
was added an
cthyl acetétﬁ‘/: eaéiﬁelc}r? %bv\g]ﬁ%lé 19 gg(?%(g%é%/ at RT. Crude
reaction was diluted with CH2CI2 (22 m.), washed 1 M

Ha (3 ), H2O (30 nL) sat 30 nL), dried
. ess Iunn
chronatography (si ica ethy ei;f§
a M SGRUSC oi | d) 286] 5.
\\étﬁfﬁéléd u3|'/\N@ od ®/\\ﬂ (O 397 g, 0.50 nmml ),
N—hydr@xysu00|n|n1de (0.063 g, 0.60 mmol), TEA (0.10 ©
m., 0.75 nmol), and acetonitrile (4 nmL). Colum
chronatography (silica etPyl acetate) afforded 5 a
VISCOUS oi |l (0.256 g, 56%yield). 9.21 Hydrolyzable,
[269] rﬁCHy%‘fdolrS}PzaMFf@O%d N gisaecammidat sarbmmetei(@ | Comj Qdfanmel), 8 (0.30 g,
0.38 mmol)2BEA (JheL,. o
R e b X o RETIATIRELP (0344 . 90%

vield.  natriuretic compound conjugates that have been
nodified to include virtually all classes of

918 6 ‘{’iJ(ﬁ-‘?ZUFZ '(ZZHEEM%R %?ho Hi% @fﬂ ggﬂlo?)%fi - @(Z ?9 -J2,(2-methoxy-
:tcg t oeggg &%ﬁn r e 13 @{] athfY E‘§ k§—hexan01c

conj uga e§“ﬁ%
synthe5|z 2|ng vgrlous ollgoners conj ugat ed at
di ferent ns on the peptide. The conjugates
hﬁ% ~T/9\@6\hﬁflﬁmb0ﬂ3tralts (agoni st
actiV|ty at the receptor, resistance to proteolysis,
[270] and or al bioavallability) have becone the | ead
candi dates for nore extensive in vivo testing. [289]

[271] ih ?re%ﬁteél Vi B @Mﬁ’e ﬂ@ﬁn EQE %d&ﬁmdlnfe&?lﬁ%lg 048N t’lre?raethﬁee et gl}gc%I monomethyl

synt hesi s COI’IE
ether (25 g, O 12 mol), TEA (19.5 mL 0.14 mol) methanesulphonyl chloride (10.0 mL, 0.13 mol), CH,Cl,

(100 mL) afforded 1 a yellow oil (31.35 g, 91% yield).

0] 0]
e \/\O/\/ \/\O/\/O\/\/\/\ OH
2

[272] 2. 1,6-hexane diol (7.93 g, 0.084 mol) was dissolved in tetrahydrofuran (200 mL). Potassium z-
butoxide (10.37 g, 0.092 mol) was added portionwise over 0.5 h and stirred an additional 1 h. Then 1 (12.0
g, 0.042 mol) dissolved in tetrahydrofuran (40 mL) added added dropwise via addition funnel and the
reaction was stirred overnight at RT. 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),
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ol i goners that were used in the conjugation canme from
a supply of oligoners and fromoligoners designed and
wayshessyed specifically for conjugation to hBNPUSZh&019249
conj ugation followed a three-tiered conjugation
rategy as illustrated in Figure 2. Cass 1 oligoners
dried Mgs% E¥APCEdeddd dfynesst CoBmenehsematsgramyi(vilicas effiyirgaipichriianiledn2 a clear oil
(5.09 g, 39%033®. 1 ol igoners |essened activity, tri and tetra
conjugates with Class 2 oligoners were investigated.
Because Class 2 oligonmers were not as effi ca%)l ous, two

pro-drug coQj Lg. &d ass_3~0l igoneslove

eval uat ed. [29O]O/eiﬁ(rst cPass of conjugates’is

non- hydr ol ysabl e. For conj ugat es of this class, the

drug substance that is dosed (i.e., the conjugate) is

{
PRI he dééé%‘oﬁ‘%?ﬁ(%@%ﬂ angl)lﬂ'{tgﬁa g%@ﬁ%ﬁ?h&%ﬁg&%ggval (0.422 8, 17.6
mmol) portﬁ@malﬁ%andﬂea—‘élpn edstirted dortd e T eppishlonghydin (Ghiemt. @ myfol) was added
dropwise aﬁcl 1@1@ Fe%@t% Wa-gtgﬁr%@d £ h{'IQ&n@&r i %Xmﬂi@ Q@a(:f%r! r}pxpﬁe \Qm{e}eﬁ ough Celite

y pOI‘tI on and a ortion. maximze
and WashEé%Gbi vﬂﬁe@%ﬂt@lﬁ dilheasodipsgbneé in Cb{z@al(b%t nb), mﬁlng&%(m mlL), sat.

NaHCO; (FZS%LX I‘fll\fﬁt lﬁ%ﬁq ?d g\lfg?b%tE le erE(@tt(? g.h%%éssc 1&:&? }aromatography

s of th |ons ca tere

(silica, eth}éﬂ@tattWeM@@He% lc)affonded %wrﬂmﬂmldz Ofrgéélé/o(rleldi of

conj ugation (e.g. nono-, di conj ugat e) can al so be

mani pul at ecv _Seqe 4 | | de

conj ugates falling \chlnt |sof|rst ca wel | as

nmet hods for providing such conjugates are de cAbed in

U. S. P%WMW@MCEKMM\I@@/\U/Q Pat ent No.

5,438,040 to Ekwuribe; U S. Patent No. 5,681,811 to

Ekwuri be; U. S. Patent No. 6 191,105 to Ekwuribe; U. S

Application No. 09/474,915, filed Decenber 31, 1999;

[274] 4U lﬁepafaanh eakne Ehahslﬁbr aQ&{ova%Sin 14 9 h£d> evegiaey mkdl), 3 (1 75 g, 4.8
ication 73, 797, l ed_Jun

mmol), BFﬂOEtz @)Q)Q_G mﬁhgﬁé ing%ql)o gﬁlﬁ%]g € mw“ gq)]lurgp éhliowe@gxﬁglixya diga, kg:g,hyl acetate /

MeOH, 20:1 pifesr@dace: deik 6il (1.05k, BiMiyiel@nt i reties. [291] A second
cl ass of conjugates are m croPAGyl ated. For conjugates

of this class, the alkyl portion of the oligoner

cl eaved once the conjugate is in the bl oodstream
These conjugates nmay be particularly useful wh

conj UWWM Vegi/d?i\gf\bhe natr ic
pepi de that is necessary for bi ndi ng to:>_cgpto !
NPR- A. Inosuch cases, the first class Qf /0l rs my

be ENSH CMel o5~ StADIMNT Ty and” deti Very, but Jmay be
detrinental to activity. The second cl ass of
conj ugates reduces or elimnates that problem The
anphophilic oligomer remains intact through the

[275] Sdilgq&teid\/iﬁ tlie’ @Gl rﬂﬁder&al REsvaes xbEple 140 m-NﬂkoEIh@rofd)ﬂﬁﬁé (0.464 g, 2.3

), ¢ EH3OFRUMIEE L1 51 S0 e BT BOLLI G0 L i

ethyl acetate to ethyl acetate / MeOH, 20:1) afforded 5 a yellowish oil (0.663 g, 53% yield).

o)

}O)l\‘ﬁ',/\/\/\ﬂ/OH

SO O SO o)

NN 0 O
O/\/ \/\O/\/ \/\O

6
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circulating peptide when it reaches the receptor. In
sonme enbodi nents, the decreased steric hindrance |eads
W0 eoosnomweased activity at the receptor. Sone oPCTHURBNS019249
that can provide conjugates falling within this second
class as well as methods for providing such conjugates
[276]  Gr Bregastin theshniermanng; askhownin aNenpl 9369 663BinperPERnRA¢ (P04 g, 0.41
mmol), 5 27@ 0 ﬁ %M)%yé:iﬁj Rb R@?%Pg{? %lgl[rjorl)ég (2 %ﬁlwﬁ I?r%) agf:p}ed%&j 6 a clear oil (0.268
g96%ykmhcorporated by reference herein in their entireties.
[292] Athird class of conjugates is fully
hydr ol ysahl e, at @s thls c@ass the entire o
of?@ﬁﬁ%r/PEUcTe/ &d oﬁ he coﬂ IS/QQ%QLBBQ“/
Li ke the second class, these con :Ega Pes
\Opark@curabky\u§ebdhdMﬁurwaﬂug’ on occurs mrthlnoa
region that is necessary for binding. However, in t h®
event that the m croPAGyl ated conjugates still do not
retain sufficient activity, the third class of
0 t et v
[277] ? r}icy?a%de usm &e?ﬂgr t6H O&Ggghb ?Ié glélli D rl\p@%%égpédccﬁ?ﬁn@cf (0.047 g, 0.41
mmol), ED@I &. 0:8&$e 0.44 hmHn«zib rend 361, (€ mi). n§olumna@romdh¢gmp@h (sikiga, ethyl acetate /
t act. Jugate i s absorbed, the
hﬁi&{lg;ﬁﬁénkgsaCEgrnug §Em%@§%& €l eases the native peptlde
in circulation. [293] Conjugation of hBNP. The
9.19  Symshdsizof mudfi-bxamcbéd ¢ligemanphophi | i ¢ ol i gomer (C6PEG7) is
activated with N-hydroxy succinimde, a conmon
activating group in peptide chem stry. Once activat ed,
the oligomers are attached to the peptide ei Nber in
aqueous or DNBO solutlon BBNP has four Sj N for

conjugatFuH/\bHr Dys Tes K t €y mi nus. By
varyi ng the st0|ch|onetry of the r ®I0n he extent
c.Q

of conjugab neRo:-o. di~ di< ocontrolled
Pr oduct d/strlb |on can b@ altered bg varying the
reaction conditions. As preferred sites for
conjugation are discovered through the activity
assays, preferential synthesis of the desired

conj ugates can be obtained by varying the

ichio reacti on conditions. [294]

[278] Eh%r8§@8gggeg Fpgv%ﬂﬁ O igomers. By varying the relative
| engt h of the al kane (hydrophobic) and PEG
(hydrophilic) conponents, the anphiphilicity and
solution structure of the conjugate can be
i mproved. The PEG portion is very flexible in solution

}ﬁnd may play an inportant rale in resL§kg59Q~)k\/o\//\ -

nZyre akyl portlon/ﬂg _22? nce abSor fion in 0
ic

Rt he gut nd/%r enabl e R 1t et ac? with cell nenbranes.

The | at3.&H feature nay be part QKDVNdﬂ%NiQﬁ&”V@éh»/O\\

the target is a menbrane-bound protein on the cel
surfacez such

[279] 2. L-Lysine ethyl ester dihydrochloride (0.32 g, 1.3 mmol) and 1 (1.71 g, 2.7 mmol) were
dissolved in DMF (30 mL) and TEA (0.90 mL, 6.5 mmol) was added. The reaction mixture was stirred
overnight at room temperature. Crude reaction was evaporated to dryness, dissolve CH,Cl, (30 mL),
washed 1M HCI (30 mL), H,O (30mL), dried MgSO,, and evaporated to dryness. Column chromatography
(Silica, CHCl; / MeOH, 25:1) afforded 2 a clear oil (1.01 g, 66% yield).

73



as NPR-A. Thus, the choice of the oligoner may

determ ne the effectiveness of the conjugate in terns
w@booenresn®e stability and oral bioavail ability.P¢R853005019249

Purification of hBNP Conjugates. The reaction m xtures

are purified on a preparative HPLC colum (C-1 8) wth

i sol vent gradient system nide of i repanal / yat ep
,P(Q/}%/L/r\ﬁ,(/ﬁu&[loacetl C aci d)/.U\ s8l vent 1s &/);A%c)?até\o
and |yophilized to gi Re=dr'y pPoducts. Purity of the

conj ugate% i s determined by revers@d-phase~H:-Cang~_O~
mass spectronetry. 9.21.1 Cass 1 Aigoners:

Non- hydy ol yzabl e [296] Over thirty conjugates that
utilized non-hydrol yzable oligoners (Class 1) were
synt hesi zed. For conjugates of this cl ass, the drug

280] SUb&LENES 6fhz’ﬂ‘h 48 @ﬁfgfr?& Si tﬂﬂf qlé‘lﬁfgfn\gim?&}n&@% S6iSt RT. Crude

the receptor. | n”ot
reaction vgs dilwtpdriie sat.gVaCh 650pwipt aqi@ﬁccemﬁr 2, maalmd G0 (2 kel ilppdried MgSO,,

d evapdtedR%ALsstO a8 3hic r epti de mappi ng

anaevap ex%er?&n@ntss Erlevea e tcﬂfe(os?tggsﬁ%ﬁﬁhl NP t o which the
ol i goners were attached. By changi ng the anount of
ol i gomer added to the reaction, product distribution

coul d be skeWwed, The predom nant nonoconj ugate t hat
Hf or med wag] cohj ugat ed at Lysﬁ t he Ved,om\pan /\/O\/\o
R” h U ohek’t he oI| t_tg ed at the Lys3 and
on 6

Lys4. Byywvarying the react| on C t heg
unconj aé’fﬁle and or tetraconjugate co /\f/rﬁe/\a
t he excl usive product. The unconjugate featured
ol i gonr attachnment at Lys3, Lysl1l4 , and Lys27. The
tetra conjugate added a fourth attachnent at the
N-termnus. Initially all the available nono di, tri,
[281] andAftUe{ItPfaummeg@tielé Wel0d7D go D&t etdntﬂbrN -hyslsexymggeinimide (0.091 g, 0.79
Vi 0 h
mmol), EBE] go 18@%04) B5 Wil ancﬁﬁ ﬁ/r}nﬁ g% Gl Mjidx%a[tcgj%%a fy (& (éd“é% CHCl: / MeOH,

%; conj ug ate
20:1) affofqsd doestpar @l @118@8&3&(@361@) A igoners: M cropegyl at ed
[ 297] Ei ght conj ugat es that utilized m cropegyl ation

9.20 S%ﬂh@ﬁg t%f, %&-ﬁ 1 ﬂ? ﬁfo t?ri 1 B?mufﬂ?/?%%?ﬁl?g‘c acid 4,5-bis-

plo _ -{2-[2-

#?'w?@ﬁrahfbﬂ- gl @ggﬂ}%&% 8"%%‘; Q&},{ -ethoxy]-

h‘é’ﬁ\ﬂoﬁb“a'i‘lgﬂ “Ltep Y ester) vity. The anphi phi lic
ol i goner remai ns intact through the digestive tract
and enhances absorpti in the upper duodenum Once in
circulation, the §\§ ved. Thus, a
smal l er oligomer is attached to the Tifcul ating
pepti de

[282] 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).

0

/\O)J\/\/\/O\/\o/\/o\/\O/\/OH

2
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when it reaches the receptor. Tri- and tetra-
conjugates of this class were synthesized both before
wapwsaidess cl eavage of the al kyl group. Even aPCBDS100%019249
al kyl groups were cleaved, small PEG units attached to
BNP at three or four sites were detrinental to
[283]  2ACTdidéthyledetityodl @AV 0j0p8 toH) wis Xisssleal ih dsahydréfotaglil 90 mL) and NaH

(1.69 g, O.Qtjil1 gr?ﬂ?)f Qf{q#‘%aé%)gt?ogréﬁ%?évgg& ? 31 {1‘5 e%% %ﬂ%mlra%gtérre\é ag addmonal 1h and then 1
(23.0 g, 0.03 @0 EBESvedHy détahydtaibtae (@ mipwas sdde@98he Fagivh was stlrred overnight at

. e SIS, Bl LRS! LY UGO8 S LA . i

resultant o @$ 8issol ke i€ Gsz(Ug @ne nlomashed san Nl (ZODrnﬂngHZQ 290 mL), dried MgSO,,

and evaporgiefl G bent-s R S B G R RS Rt ofgrded 2 aclar
oﬂ(L60gqu@ﬁM31lon Li ke the second cl ass, these conjugates

are useful when conjugation occurs within a region

that is necessary for binding. However, in situations

where the npcropegyl ated conj ugates st|II do not

retain aCtLM£L¥kb;DSpL§Ird cl ass €f conj ugat

conpl et elpp 0 ~pOSH DI T y-obarhe~ol i goner

interfering wth receptor binding. Mno, di, tri, and

tetra conjugates were nmade ?ron1this cl ass of
oligoners. Tri and tetra conjugates were | ess stable.

[284] %@ﬁcong“&g@%ggfﬁ ol t'quvxh\fzjgrgg STE) REARHEPR 2 b at RT. The crude

reaction wésQﬂu&)i viidhtsh. Na@lqlzwmm agictERkd @cnle S)stmdrﬁﬂgllpﬂ x 30 mL), dried MgSO,,

and evaporgh IR 9ot SUBE0R By A Lred t o prbvi de t he

conjugates was dry powders. Purltles of the conjugates

were determ ned by reverse-phase HPLC and nass

spectr nmetry. [300] Native BNP was exam ned in the
provide a nmeasure of activity for the native,
I|BNP pep de. The native hBNP peptide used

was t i d sequence,

SPK&!/% SSSSGLGCKVLRRH (SEQ I D NO ) in
b a fi n 0

f ormla bgnd. The esu ts andOStructures of went y- fiiine

of the co tructscare provided in Table 1. The BNP

conj ugat estwere assessed for EC50 and Emax, and these

val ues werke conpared to those obtai ned under t he sane

experinmental conditions for the native peptide. These

data as conpared to native BNP (1-32 aa) w thout an

[285] 9! '2991",@3%1}%1 D%\%lo‘yl &ﬂﬁgdl’efcﬁ)‘épﬁ%sylﬂnﬁabd) &36]g I'Ehﬁmbﬁstucﬂ $8390.50 g, 1.6
point to a pr ef erence for % noc& ft‘iq

mmol) wef REBAn i MBS OrOR Bty L9 PREEHGR S the reacton was

stirred ov@Rightt A RTTOANGONMGAvErnight, reaction was incomplete so EDCI (0.368 g, 1.92 mmol)

was added and the reaction was stirred overnight at RT. Crude reaction was diluted with CH,Cl, (22 mL),

washed 1 M HCI (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 o0il (0.397 g, 31% yield).
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BNP that include a Cass 2 nodifying noiety at Lys 14
or Lys 27. The nono-1, nono-2, nono-3 and nono-4 are
wo b@strosetonj ugat es of BNP and | abel ed as in tPeT/osme5/019249
they elute on HPLC. In the follow ng Table, the nono-1
BNP is the BNP peptide conjugate that that includes
t he} i ndi cat ed nodi fying noiety (oligomer structure) at
s-3 BNP residue. The nono-2 and nono-3 co-el ute
HHLC and jts m xture of Lys-14 and Lys-27. The
4 é~general ly obtained as a m xtures tdat
| osel'y 4 oget her on HPLC. The maj or dlconuﬁate

s3 ol r nb
ic ugate‘rﬁﬂgBﬁfﬁﬁéfE §§?/L§§%\p Qys14, and(LySEV

The prgduct identified as "nono-4" i ncl udes t he 0
nodi f yi nmoi ety (oligoner) at the N-term nus of the
BNP peptide. The "nono-1" includes the nodifying

noi ety conjugated at Lys3 of the BNP peptide. The
“nono- 2" product includes the nDdifying noi ety

g ol I eptide
[286] gt ztﬁggfg%)lgﬁé’t éé‘% Z(gg A 6"]’5 J;)gu rar B8 ECf:lﬁun’ude {0.063 g, 0.60

mmol), TEAKP. &0 wb+ 0.7 pmiiel)j Wdﬁlcqglﬁl@ée @anlgd. @OBmNéwmaﬂwgﬁphg (silica, ethyl acetate)
rodi |l ati n, Dendroaspis
aﬁmﬂaﬂfﬁ?&%ﬁ%ﬁﬁ??g%ggﬁﬁswdg and Canine Natriuretic
Pepti de [301] It is ant|C|pated that the present
9.21 HchH?IM@Qiﬂ% 1t-bydwrodyzadpye ared/Pégylated NatiinheticeGyn jaishfesr ent
natriuretic peptides and anal ogs of these peptides to
[287]  dbagieragtexample inpravisied ¢f deichfteteiht ublity af the\mesent invention for prov1d1ng
0
i S UAER o B8040 OIS SRR flh! I s of o
moieties, peatiqulaty ib- b}’fbolmmdméla@mrs,mycrommleued pliginezass end hydrolyzable oligomers.
resistance. In addition to the hBNP described in
[283.3]. ?’ ﬁ%’ ?E%t }QinIt V\g% %%@mleﬁ%phﬁe{sﬁfd ﬁthfzﬁlg V%ﬂ&% @cgrﬁerp ?&&Jgggﬁ at different
positions py Fygrpantide. adhe mv@te@épvma dkg, besh domlmnauoncrdrtsnts magomst activity at the
receptor, fé@]@&h&l% ﬂ?Bt@ﬁ?&@ danﬁr&éloﬁloa{vﬁ@bﬁft)gdhafvg Go@:&xﬁbetheoll %do W3%ates for more
bi oequi val ent peptides/protein
em@mwe%ﬁ?ﬁﬁﬁmﬂ&e scope of the present invention to |nclude
these constructs and conservative substituted
[289] U?Hen 8dtive BN BEY 8QRhindd RS BIGRANRbHER syRihe {]@ompa.n% The amphiphilic
nbodi nents, the present invention, as we
oligomers ﬂi‘?é?”ﬁ’&d’éiﬁ li“é%ﬂ coptugpEInpame FemcrnTpRly of Q@W@s@d from oligomers designed
and synthé?s%@ bebiGibAlyl Br SnRQMidHAB LBl ARt diat f] Jig@sd a ﬁ)?é%-tlered conJugahon
di fying_noiety as defined hereinin the {reat ment
strategy asc‘é‘Hiﬁfé ity Bigpie 2 tCIPSéull qligamery psrretestrsfitisid Becpise sxensive conjugatlon with

Class 1 oBgdnied WERnATRRRIRY, Orit haRed EXljlEites MNIUBALS 9%11@61{1&5 Yvere investigated.

Because Class 2 oligomers were not as efficacious, two pro-drug conjugates (Class 3 oligomers) were

evaluated.

[290] 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
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[302] 1. Urodilatin (hANP with four additiona
residues at the N-term nus) [303]
W 2RRSLIBRESCFGGRVDRI GAQSGLGCNSFX 1Y ( SEQ | D NCrCh/upB021$919249
The amino acid T defines a nodifying noiety
conjugation site. In the above sequence, X1 is lysine
as methochsf foalpreaiviingosualc k:dmogafte fard 6vitRHGh 1, @Q’ate\@h%% Xdo, (bﬁ) to Ekwuribe; U.S.

paat N 850050, B60BE TR, THFLY, EPBURRE! 83 Psini o100.105
EkwunbeNB)S [43DBatiGaiNone9/BMR 16 ﬁEﬂSDeG@hw 3, Edyantsad@slidafén No. 09/459,443,

filed Deceen)l( eg Il ?Cibbk{ @ngécﬁg%’g es@g{,ﬁ'\%& gf %%eﬁl glitlelt AggO(il:, téhee disclosures of which
are incorporagsidytreferandetbereld in aiegh eﬁtlreh&[ mnal tails. These

features woul d enabl e conjugation w thout subst anti al
ead to

f t
A bR pa—
of the oligimebr éadéaged guee itfel @afupe is ih I0e7GloMNeatdVVHEse conjugates may be partlcularly
e A L e e Bl ol oo

receptor, NBR &Y. yIncoel) eagrat the firss clhasof oligorhdis San B&de’rﬁﬁmﬂ&@&ﬂaﬁiﬁty aﬁlh ldetivery, but
ati.o

may be dginﬁlﬁntelsto a&tl‘flp enﬂ%%tsco&? ssrﬂggcre}ll(})v.lggt%% geéi::l%% of gﬂtjpglg‘ﬁf anf pygblem. The
amphiphilit olbgrineo remcdink ﬂnﬂic( fh)rodgh tﬁm(ﬁghzstatél tiac? @nd Ghandds dbSorptlon in the upper
duodenuny; n&n%e 1%%%%11&%? th%%ﬂ(ﬁl%p%hgln H %L 'H]ug,t zg g]m of aﬁ%)mer 1s attached to the
circulatmg pptideehatibveschedithn rdcmﬁor I edmAEM A Enenfs3BO Hecdeased steric hindrance leads
o icreasERUAEIRS BRI VARF DlacB PN SRR St {1 ipgcyitin this second
class as YqlBdslincthbds Bniproyidie _ﬁhcﬁldoﬁjungtei e d¥sopibell %2UM. Patent No. 6,309,633 to
s A 4179 AR SOV 0081Vl ] AR e ot i
incorporatedrbpchifarent BereiXin thair Attigetizs. X2 is Arg. The Ntermnus is
al so a conjugation site. Preferably, where X1 is

[292] légttﬁilr@ glgﬁ)g% cén}]l];%{eg 1Snil}lp%l lé}(cgolyé)ainﬁs ﬁ?ﬁéfgo%glgl?%§, {)ﬁgzs class, the entire oligomer
is cleaved oo¢Y thgatnjugate & domrmd tLlilee the $eesrd aiiss thesSdodfugdtes fayt YeRRirticularly useful
when con@%%gﬁg%%g&%’@np g d?qn%?%d) xleg’e%%a]?i?‘%ﬁﬁdl gaﬁ ABCEE 18 t}gﬁ Fyent that the
microPAGyflat¢dh eorfiigatan dstﬂ(Zdoanﬁ rapdn fsyffiegpnimactbity, dﬁnjhltg adlas®rof conjugates may
completel? IoE@ %f tlQ p%)_{og bﬁl\}f %§I%n§ %%%E 21%‘[5 eﬁ%E dvsélgkz {ea%p tl{];r?c}n?ﬁ:l Exa éhls case, the
conjugate aqnglmsg ll’(tdQ) throngpl the digoftive tract. Once the conjugate is absorbed, the oligomer is

cleaved, which releases the native peptide in circulation.

[293] Conjugation of hBNP. The carboxyl group of the amphiphilic oligomer (CsPEG,) is activated
with N-hydroxy succinimide, a common activating group in peptide chemistry. Once activated, the
oligomers are attached to the peptide either in aqueous or DMSO solution. hBNP has four sites for
conjugation: three Lys residues and the N-terminus. By varying the stoichiometry of the reaction, the extent
of conjugation (mono-, di-, etc.) can be controlled. Product distribution can be altered by varying the
reaction conditions. As preferred sites for conjugation are discovered through the activity assays,
preferential synthesis of the desired conjugates can be obtained by varying the stoichiometry and the

reaction conditions.

{
[294] Choice of PEG-alkyl Oligomers. By varying the relative length of the alkane (hydrophobic) and

PEG (hydrophilic) components, the amphiphilicity and solution structure of the conjugate can be improved.
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Lys at either or both of these positions in the
peptide. Optionally, the peptide may include a further
w@oemsay®ss on site at the N-term nus. [315] 5. PORUS2005/019249
(human) (rat) (porcine) [316]
SLRRSSCFGGERXDRI GAQSGLGCNSFRY (SEQ ID NO.: ) [317] In
The PEG pbttios ma\xeayrﬂbable M scdutivetafidinay plajHet Iin)lportamcmkﬁm Fesisigneg to enzymes. The
alkyl pomc'r\ﬁ_o I%dléé}f 2 n % g%éo%tﬁn GQ ﬁle%{a&ldgﬂ eﬁébtlg%n'te?acﬂ&n @vhﬁ cell membranes. The latter

O provide a
feature maymﬂpdrglqumlynmp@t@t whanghe ’@rg‘zgls Ag)mmbgqne%@gnq,ﬁr@tym@p thegsll surface, such

as NPR-A. H"ILHHS 1 N%H)lc E)Ptthl: %hg %Petr dagﬁﬁ Rt ik eﬁ'eétNExﬁs&f the é&ﬁugﬂ%@n terms of

vasor e axan diuretic properties of
enzymestaBﬂiE/md@r?abmavdyl@bﬁht}@ a secondary messenger, cyclic GW

(cGw). The production of cGW is acconplished by
[295] W%t]w%&glt@g% @@u%a% ORRYIRE b %mﬂu&s%&t bMﬁTe@%nVﬂ"ﬁr@paratwe HPLC

triuretic peptl e receptor
cotumn (C(IRPRitA) solventhgradient fystemn whdesofdepheprnalwagcs K‘f Y trrﬁ@roaceﬂc acid). The

J It Z
solvent is (e%pgfsagéé 12;?1d 15’&%111%?@ tg gy e e Jd%:tgs SPrdﬁfy tgl?t:ﬂg gﬁg?%tété ol@bllet%rmmed by
reversed-pdse FBLEtaed thss Sp¢®§mein'y on of CGIVP in hurran aortic

endot hel i al cells (HAEC) expressing the natriuretic
9.21.1 p.e@lis% 1@%&‘1‘3&0%&1( E’Ei Apavas eval uated. For the
cropegl yat ed group, he conjugates were tested with

[296] @9&1 tl‘ﬁ#tgl Q&Hﬁ% A Qha@ klhbﬂed Refk hyd?&yﬁlbtea&ﬁﬁﬂers -(DE.SSCQ erdﬂtg@ﬁlﬂﬁsmed For

ydrol yzabl e ol1goners
conjugateseqf altng g]@@dthp Jrugubstapse B)?t 1§ élesgg dgpthe H@S%?ng'ﬂﬁats 2R g]F rﬁecgptor In other

words, theutlh%bﬁ%[ aﬁlldth aﬁgm%‘jto't d}ge:pﬁ@é&leﬁxtainqmabtsfrdnhﬁleﬂﬁﬂd df@losing to the time of

SN GO I R LA N R

By chang%‘? ef‘l{eegrﬁcgﬁt of ()Idgonﬁzp dadeatsp Qh&ﬁ:@d:tid)ﬂaﬁr@&udﬂﬁis&ﬂbﬁh&gcould be skewed. The
crop egy ate Cl ass 2 ol i goners %Bre ared
predominapis soacEon e VDTS @n@@%@} B L T PO RBG Cpgaguapte had the

ohgomers %tb&%ﬁeari Shd By ra‘ig qdriﬁ“edB& Nah@ty BeZeadidr @bndliaddb,eth tiiconfugate and or
{

ro activi RBNP con t

tetracon;ugﬂtep gw#’eb%forfh‘BKP Ty ool BB TBF n%f?'@'}l'&aé% nﬁ%&gé{aoi‘ﬁfi“%ﬂ attachment af
Lys’, Lys ﬁqg@” ERBX tduXcofifiidI SRk a|f01§ﬂ1ndttﬁgﬂﬁdn€) &Y 18 A} tedmiigusr Elnlﬁally all the

the activity curves, for varioqus Lys-3 conj c{
available m@nq, th ithgndteis somjugstas g‘j@??e‘ﬁ%latedr Fre testing ac&‘?ﬂﬂ ﬁgvétf% séjﬁ% onl the activity
data, the [égg% ogomg%&@ﬁs%% @Rss AVRERESs WERfocakdd. an aver age

cl ]E)sest to those the activity obtained with
native forms of the BNP peptide (Table 3) and were

9212 t huslagnZPligameers:t Wiepregylatedot her assays.

[297]  Eight conjugates that utilized micropegylation (Class 2) were synthesized based on the theory that,

because Lys14 and Lys27 are in (or proximal to) the binding portion of BNP, micropeg conjugation of these
sites would enable the peptide to be more fully conjugated and still retain activity. The amphiphilic
oligomer remains intact through the digestive tract and enhances absorption in the upper duodenum. Once
in circulation, the alkyl portion is cleaved. Thus, a smaller oligomer is attached to the circulating peptide
when it reaches the receptor. Tri- and tetra- conjugates of this class were synthesized both before and after
cleavage of the alkyl group. Even after the alkyl groups were cleaved, 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.
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[322] Table 3: In vitro activity of hBNP conjugates.
[323] Primary HAEC were purchased from C onetics for
we aP1swseeni ng. Cells were plated into 12 wel PCPUS105019249

the day before the experinment. On the day of the

experiment, cells were pre-incubated for 10 mn at 37
9213  OCCwmist B OBigbmeM IHBWRoIyablerGligoiierphosphodi est er ases.

Test conpounds were added to the cells for an
[298]  Eigdi dohjupabs 68t niilivedtfuldy hEolgratilet blezomesulAast Gn weae synthesized.  For
coniuznes SRR S e Yo R S L R B AL RO ARt s
absorbed, h€alighReiivklenyd; IréleasByfhdhaive pegidntn diswhyioKi Like thetsgbang class, these

. #R807 | ecul ar. Devi ces..Corp, . Vv Thi :

oo S YPL Sl RSB0 L PRI A w2 e
situations @Beramhd micdsprpdlateCebljugays atib slowert ectaid detivityo thehidirg sleseaf conjugates

m.croplate foll it . i- .
compies YRS i AP s AP S R AT, and
conjugatesC O ek Ukl fronPlilds emsavef eligonemhalledankotetrs wonjigaies svaae lespsigple. Two

. tenperature, followed by four washes. A substrate
Conjugatess“éqq‘gﬁtﬁ was added and the fluorescent intensity of

each wel | was quantitated. The fluorescent signal
[299] T ensibh ypixecs easedrifvd dn 4 prepaesdist HFLCevkima (61 g)o@hm solvent gradient
tve hBNR, was he,t i h ' s
som S VBRGSO SPEf e R0 IPLRRUATRR e nd hopii
to provideRRs batiapee who dBr mivelase Pufgeqf tiheomkepies et deterupr BY feyerse-phase
fhat were active in vitro are being tested for their
HPLcandslP%BFHef"ir?nﬁ?Wthe presence of various proteases, such
as trypsin and chymotrypsin. The stability of these . )
[300]  Dotiydielyaconmingdiiethetissap topresdes meanrhel Watiring Hedetp, wild-type

t hal f51L1Vv of u oRLUgELEeS] -+ i
hBNP pﬁ&@%enceT hgf tn§§‘§si }ﬁélglﬁd%gm?g%%?%y %tﬁusl, 32e§§?gl acid. sequence,

SPKMVQ@&GQF@@@@KEQS&_@L@@KIV@RtRﬁbﬁ%E AW hiagvhych en ged C?® are joined by a
disulfide kE)I%l % lfoln%}ea t%ogggfl‘glc%sﬂt@tahy SrfABNB- of E\%nt%ﬁﬂmak the cﬁﬁ‘s@ructs are provided in

ure njugates were incubated with the

Table 1. EinzyNR cénjuga@s Wpre]g@s@:sswﬂ hientRES0gnd Bmag@nd meg‘.‘e‘satheé were gepgared to those
obtained tfsntdgﬂgee gamb X gg’fl&gafl‘ .@oﬁld:it%on% %r_ttﬁé lga!tlll%lé) f)%tgoe t [ hes@ @At ad JdpfPated to native

sopropanoei guenchi ng sol uti on. estion of the hBNP
BNP (1-32 o#)j wihaties oliesecrtongisyadt providéteindiapledt iTHa resplispainte a preference for
hBNP i h. j Q- ; ARRURASH ;
the monogh Sk NP nERER L ERRL L) s Ay L I P QPR Shosonjugat
BNP that anaily s Chss DmoBiyBigm@einjatigestéor 5o al  Bi oavai | abi lity
[326] The conjugates that were active in vitro were

The monb8S hitdo0fmohb S dnddhérho-DaRAv8lorbEduddtesrTIBNP dtielabeled as in the
conj ugates were adm nistered to the gastrointestina

order theyrehte oIAPOLal Ingthe dojtoveing Tiehls, e sraaiecEBHP i thgBNP peptlide conjugate
that that includes the indicated modifying moiety (oligomer structure) at the Lys-3 BNP residue. .
The mono-2 and mono-3 co-elute on HPLC and its a mixture of Lys-14 and Lys-27. The
diconjugates are generally obtained as a mixtures that elute closely together on HPLC. The major
diconujates are Lys3/Lys14 and Lys3/Lys27. The predominant triconjugate is conjugated at Lys3,
Lys14, and Lys27. The product identified as “mono-4” includes the modifying moiety (oligomer) at
the N-terminus of the BNP peptide. The “mono-1” includes the modifying moiety conjugated at
Lys3 of the BNP peptide. The “mono-2” product includes the modifying moiety (oligomer)
conjugated at Lys14 of the BNP peptide, or at Lys 27 of the BNP peptide. For results see the table
set forth in Figures 6a-d.
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conjugates in the bl oodstream was assayed usi ng
avai | abl e radi oi nmunoassay procedures. The anti bodi es
wo ooosdetssTt i on of hBNP are specific; cross reakCT/ub1095/019249
with rat BNP is |less than 1% Consequently, cross
reactivity and interference by endogenous rat BNP was
9.22 Natgtretin PeptidecCandBR%s —AbaflilatinyRerdnoaspss N\?érlgrﬁtlﬁ Feptide (DNP), and
CaappriostiinetiePyp@E0 g were used for deternining oral
bi oavai |l ability of hBNP and hBNP conjugates. Rats were
[301] ¥ dstasiicippiesk fiagHte prewnt sqriveation tspbrolgmyorade wad Yith papy different
f f Mub& V4 dSferent bioactive natriuretic
natriuretic %@&ﬁggé}dnéﬁﬁlo% mﬁésggorﬁ de&gscpﬁstt%gtl %g) [328] Prior to
peptide ~ colgugatry, enratlionensr @ithe r%@qsl anerTapalpgieah uRARItY: h cBtagFrdy cell-membrane
permeablhéh Qnrg(g'\?% Q%foggugﬁceb)fn Reshone ﬁﬁﬁﬂ%l\@cﬁeﬁi‘ﬁtad Raeit41Qsine Q:xamples here,

approxi mately the sane. Five rats

wer
these cand@gf@@e]pjgies tnp]ﬁ@e ovaof a@amieLihmeridge Peptida ﬁqagfpgr{t%e}nédviﬁow pgptides, and
multi- consg}ngy dﬁeg{u?gst eﬁé}edj A@oMul A OHR e dféﬁ@wi‘ﬁ& AssEmbIY/ 9 bioequivalent

s were taken at 5, 15, and 60 nmin

peptides/prptetinsy Iids Wllthlg theGseiterod Ithe\Pé%@E}énVﬁm&?do f‘%ﬂ“d%ﬂ]esec@ﬁtﬂ‘@ts and conservative

fedqts Shé L8168 D r a8t hdntsU @R Chreshtdifi Mtion, as well as in
Subsututede&%tﬂé:s vver(éfv@r ozﬁe}]ﬁ}g at -80 OCe for aﬁlz;f yanjs . .[329] The
phannacelpﬂcelmata@n@seqwtaamgdh@e SPRIBRIP e 3 PRSI M ri‘ééféi}roé‘a modifying

I%%}x? @l hwgfr RLQARE hdag ahaay T(hlesB tides posses a structure
moicty ast&ﬁm f E)ﬁr: t hrg qguant i tagl ve de?t erm nati on'\éc%%) hurIr)an
amenable Emﬂbdlhln;glca@n@tlelsmlp@ﬂa?l A(tm) BNP, Catal og # 127024,

Shi onogi & Co., Ltd, Osaka, Japan) Bl ood was drawn

T & ﬁgﬁﬁﬂwﬁ@foﬁr ddatRn i AePAHRN-RIBsLE)C
[302] Foo f/géih% ene tel epthal étg (PE'lI'l) bl ood col | e)cti on tubes

and centrifuged at 1600 - 2000 x tes in a
[3031  ref r THRRS FGERMEPRIGMIFERGR Sl%é&ﬁ@ﬁ@ﬁvﬁ‘? §t or ed
in plastic tubes at -80 0OC in non-frost free freezers
[304] Tﬂé hhindNRldYS |d§ﬁne5QQn<5ﬂ1-fyﬁfg Tz 15100 c@nj\ﬁg&tﬁmuﬁed If dre dbbee sequence X' is

IRVA. 100 nL of the s added a Wi. t
ysine or OB HLACHIOUE S1An BHBH YA XY Tifes SRV RIS Sk Bigerveation it
is provide§Oat ed bead. Each tube was vortexed and i ncubated

wi t hout shaking, for 18 to 22 hours at 2 to 8 0C. The

tubes were then %rat and washed-with 2.0 nL of
[305] \%ﬁ§ﬁ?‘ﬁ@n3§‘6‘irﬁﬂclp8ﬂ“‘% bl uti on + 0.05% NaN3) and

then reaspirated. The wash process was repeated and _
[306] AGin€ BNP@NksS natiral Mdvaitadee fcasminnﬁttedng oflvenjngateai Moregnjugation sites exist

radioactjvity. in each tube.was d
i the ooy COPHEAPRGIGAET PUTTY e " BC 5 Pl | g festures wou
enable cohfgitlta GIEHVAERbEaitiabbsofof ABNRyorTt KBNR! elomjlaaddo essniatier figtribution of

| e r accur.at el |y quant i fy sanpl es of
products, F‘F@%E“ rﬁlgri]@ gga% AP RNOFB° i £ f er ences of anti body
recogni ti on between hBNP conjugates and the native

[307]  ISPXAIMEXGOOFGRRTIDRIGSDS GGCNELBXMY r(8BQf Pohi0a 3t andar d
curve obtained for the appropriate hBNP conjugate.

[308] 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.
[309] 3. Dendroaspis natriuretic peptide (DNP)

[310] EVX'YDPCFGH X’IDRINHVSN LGCPSLRDPRPNAPSTSA (SEQIDNO. )
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[330] The four conjugates that were dosed in rats were
all detectable in circulation five mnutes after
walo®sngefFi gure 5). These four conjugates wer eP@GMBSDOR019249
BN- 021, BN-022, and BN-024. 9.26 Preparation of a
D conj ugate, a Mnoconjugate and a Triconjugate
[311]  pitheymito ddhtléifei cfahd HnsndoX, 4rbenolEpibi eeicH) Eotfigdién §i@31n this example,

Th resent. exanple js provided to _denpnstrate the o
both X, g1 B PR Bin QAT lorip RUBHERHS M It A G Lelt A5k Bhe N teminus s
also a conjugation siten Pugatisty,fvitersX 'of lytsthe, X7 io airivs(opetpéri tike 19dine). Optionally, the
..__choi ce. way of exanpl he present description
peptide mty fHICﬁl ee%Eﬁhﬁre%ﬁluﬁ%’r%é%%‘t%ﬁ'&?mg‘uﬂi conj ugate and a
triconjugate formof the human natriuretic peptide,
[312]  HBNRtypk 33@preRe pdptido{CNR)r conj ugating to hBNP: [ 333]
The ol i gonmers woul d be attached via the sane procegure
| j]ﬂ&%' e difference will be
B3] %ﬁtg{{g?ﬁgﬁg&actigat é&%@?@ﬁ%@ay be added ( 1 - 10
equi val ents; preferably 23- 5 equivalents). [334] '
[314]  [Thgiamins axidesiferpftihpeKt anid K’ ané moHidyise qeetc eonjughtidn gfes In this example,

! [ ' r . OF at er .
both K o D S o B b RS ok bR b AR e 0 i pice of
Lys at eithehpiibethiadrthest tresitiuistinithe pépgide.o Sptiosallyd tenpeptjdomsy figiude a further
conjugatidt M ule RltedifsNPR-A binding notif. 9.27 Synthesis of

an hBNP anphi philic pol ymer conjugate [335] By using

anmphi philic oligonmers of different size and chem cal
[315]  SompBstumem(rati(perciaPsor pti on and partitioning

properties of a peptide conjugate, such as hBNP

[316] SPRRYSGHEGRYBRIGEOSLEEERIFR COREBIBLGoSCrEENi NG iS Uused
to determ ne which of the conjugates retain the

ctivity of the native peptide and show enhanced
[317] ?‘ég‘ilssetxélﬁE]ér Xé Mﬁ%’éne(‘%h@ld@@ﬁﬁlﬂg amedifyipg mojelyeonpgation site is at the

N-termim@ E& TR 18 B2 g &0 B3k VR aQﬁod‘iﬂ&ﬁ&.g h%iétﬁsig:: , agoni st _
activity at the receptor, resistance to proteolysis,
oral . bioavailability) may becone | ead candi dates

9.23 A?%S“lﬁfﬁ@i%?&t@ﬁ g Nptxjiietic Perfiderecemony (WPReRer al

[318] ﬁ o%%g?g%g)g{n? ré@%\.\%l%g%%ci %&églgyg\)ﬁ%{lg’sﬁgé BLL\NJ%{] g%?gsj.&ggq%hg a secondary
messengefl-cy@icnGMPS(cGME)heTiRepbiwddon 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 aitached. 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.

[319] 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.

[320] Table 2: In vitro activity of hBNP conjugates utilizing Class 2 oligomers.

hBNP or hBNP Extent of

0,
Conjugate Conjugation Average ECso (nM) | Average Eyax (%)
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[337] Method | : Preparation of nonoconjugates h-BNP (

1 equiv) was dissolved in DMSO ( 1 m / 35 ng of
wh2®ER)665The acti vated ol igomer (1.1 equiv) waBCT/US2005/019249

di ssolved in a mninmal anmount of THF and added to the

solution of h-BNP in DVMSO. The reaction was nonitored

NaﬁWeHEBI@P Sgnpl es Ng§e HPLC [moni 235!( g 1%y € preparedqf
g’bU iof—t iledbtlun anug bong N ouu<
q%) Lunlclnlng 1% A+ Reactigs pere—carr-ed—o
f g MAa———r .i'iai ons were nn>f C%m_a_t_ei LTt
f O’il}pm f rn7nnTﬂtirIai | _purlif] rat:i’%og(?)ul d be <20
BN0d8ed |[ 338] Teehod | 1]: Pr epzt®00@n of ful ti pl 20

EMWi0ldat es |h- BNP (Tril_equi V) was >liG800ved i n DVSO 26.5
BN-0135 ng |of h- B Once h- BNB-14®e0al ssol Yed, TEA2Q
Bre01equi v) was gegled and [the sol4g pei stiried Torohe
BNLo1ghen fhe act-ﬁey,%t ed of]i gorrer>1(04960eqm vifor <20

OICOﬂjUgdlb 4 eguryv fot llIbUHjugdlc, o) chIv f-ot
tetraconjugate) was dissolved in a m n| mal anount of

0., The ..
[321] %lg??g}ﬁ&\%g@g?%lgm% ot e(siqlgruvaﬂ%ll_s yséh C np]uéate ut1r 1Zﬂ§Lcclfss ¢ oligomers. The
four conjygetes i abhg2 vienmenspyatepar e&drdgy Etnalanclhgn 5@ravk Hifs, tlbest to those the activity

obtained ‘gﬁ?ﬁﬁg#‘%ﬁ“ﬁ% atf(i:jét ]%Ig{r’] gigme &‘T%bge” anc(l:1 Wereghl*s eygﬁagecfgl%er i DGher assays.
reacti ons were not i mTEdI ately purified they were
[322]  fleblz @nlnuittd detiyityrafhBd&tcogngatsul d be performed. [ 339]

Di conjugate hBNP use sites Lys 3, and Lys 14, or Lys 3

BT | LAV IE T R, | AR (5 %
' la‘iﬁ/ﬁﬁiBl\ABa ogs P88{)72D presknt exalfle is pfovited
o &NOR2t rat e t hd8THIA)IMA of the prestd? inventiorb
f or BN-6211di ng a vab5ét/y 1d0 forns of bi ®Acti ve BNP-15ke
peptBN@2and pept i &84 (FApoent s thereof f7or use ih the

pragN-og4of [he ppegeny f7gventipn. Thegg variant 6
forns, or anal 0gs, are characterized by the presence

of one or nore nutated am no acids in place of a

[323] gghq@%g% ﬁ%gél %lr:}%tgeed?iﬁ&ﬂ %3@%1& for ggg@%m&gﬁ% B%g?ﬁf\%rg Ylated into 12

well platep é‘@ qepi baformike F@g}ne@}:@p@hgﬂaggggg_e@}mn(egg@ﬂlsm pl_p)mcubated for 10
min at 37 E’@%&l OWBN/DEQCOI iAhiB pﬁﬁbﬁb‘&le@t‘éfageso&gs‘% %o&%ﬂd}\y&e af¥ed %8 the cells for

dy.
an add1t10na1 60 m%n at 37 °C and the incubation was stopped by lysing cells to measure cGMP. An ELISA-

—

\ﬁl

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.

9.24  BNP Conjugates and Increased Resistance to Proteases

[324] The natriuretic compound that were active in vitro are being tested for their stability in the
presence of various proteases, such as trypsin and chymotrypsin. The stability of these compounds

conjugated to proteases can be determined by the half-lives of the compound conjugates in the presence of
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[ 345] 2. Anal og of hBNP-3Arg or an ami no aci d other
than Lys [346] - SPRWQGSG CFGRKMDRI SSSSALGC- X 2- ( SEQ
WO DNSI11665§ 347] wherein X2 is 1 to 10 am no aci BGT/US2005/019249
preferably 1-6 amno acids in length. In sone
enbodi nents, X2 is KVLRRH, KVLRR, KVLR, KVL, KV, K,
trypsin anRvhRRHrypRuL RRys, RvkiR] cofigateRaluated R thEsd48hysshad Anadgeghadflife than did
tio S|tes 3Arg, 14Arg, 27Arg [349] SPX
native m%g&é% DB SS5SGLGE X 3VLRRH ( SEOQ 1D NO
[350] wherein X1 is Lys or an am no acid other than
[325] IQDSJ,uga(QS wereaincubntied withcthel etyimerfot Ran 12§ sr;umaersda‘c)(%7 iCs Dygestions were

stopped b&r%(%@g%%gl] {}g%atgirchgor?ac gcpaecr11 d@IIEtA:)yls%rr%pano aéenc nlg so ?ﬁn Bigestlon of the
hBNP corgngated imeeerdtogiparkd td the tigestioXaf aride mmadd@@aﬂtdmﬂt The ahwaynt of parent
ferred enb | ease one of XI,
compoun%mgﬂrg kgac% sg{g@e Wa %qoaﬁltatﬁg %An apg élnag¥813n BNP- 14 and
27Arg, and a term naI nodi fication site, Xl1. [352]
9.25 BNW@HWEWIIEB@SG_@ X3VLRRH (SEQ I D NO.

353] Wierein X! is a Ctermnus nodification site
[326] (Tée repnjugaies hfeveP netk® iandr K3t estat fantheip omt bipavrtilplely in rats. The
conjugate% ﬁ@éé% lgﬁlglélrl]sj,tté?eds TR ggg%&ihtgﬁﬂgls trg% l?qgrn%%%\% & and the XEresence of hBNP
conjugateg\prgtha épostgrep wap glssayglazs]nggwalmm r@@omﬁnqngmsay]_prmegm[es 5%he antibodies
| t
for detecléd%oéft l{eﬂnNgg gﬁrpgp?%ﬁ@ C\PA} g«%rg@n??)\g%l] pa)Q(P'}\]é{F%?las% t S géS &oe%q}lently, Cross
reactivity ¥od PRERrenEING. enggge{l@g%]t BiMPevasinat atdissug. 1 to 10 ami no
acids, preferably 1-9 am no aci ds in length, and
[327] \Mlﬁ[t eﬂane X&s 'wélgﬂmg Qpﬂ’@mm@t'él% é{‘e ;Lseﬁ m&@mﬁlﬁigd(ﬁ‘aﬂb@oavaﬂablhty of
X1 may conprise MVQGSGC,
hBNP anck ugaf@ ere\fextsiare rr@gqgl tag;gf@r wasagovidgd addibitum (except for
i . Q KW, KWQG
a period 0$Hk)<wat§P KM h%ggg dosthy W@l h%%%oﬁa%w Sompri se KVLRRH,
R K\/LR KVL, K\/ K, RVLRRH, RVLRR, RVLR, RVL, RV,
[328] PORtO ‘doging ratp werssiebe B diimter troushapifhe fosmgisrRyPER bpsly weight so
that each Q&Hﬁg’ %&%@G/ Diﬁlé&l dppRtimarity the WMECEG: CRORIMMBL SRR3R Feint. Conjugates

were adm1n1stered in a liquid fatty acid formulation at a dose of 2.5 mg/kg. Blood samples were taken at 5,

15, 30, and 60 min after dosing. Central venous blood for all dosing experiments was collected and

centrifuged. Plasma samples were frozen at —80 °C for analysis .

[329] The plasma concentrations of hBNP conjugates were measured by a commercial
immunoradiometric assay (IRMA) specific for the quantitative determination of human BNP in plasma
(SHIONORIA™ 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
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 pL of the
sample was added to a tube with 200 pL 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
aspirated and washed with 2.0 mL of washing solution (buffer solution + 0.05% NaN,) and then reaspirated.
The wash process was repeated and the contents of the tube aspirated. The remaining radioactivity in each
tube was counted by a gamma counter. The radioactivity was directly proportional to the concentration of

hBNP or hBNP conjugates in the sample. In order to accurately quantify samples of hBNP conjugates and
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[360] wherein X1 is Arg, or amno acid other than Lys
[361] 7. Analog of hBNP | -26-3Arg or am no acid other
W0 b@s/116685 [ 362] SPX 1MWQGSG CFGRKMVDRI SSSSGLGC ¥SE(B510D5/019249
NO ) [363] wherein X1 is Arg, Gy, or another am no
acid other than Lys. [364] 8. Anal og of
allow fot idBiNPerbx0 Ibf eaneishdg- feedig‘ﬁhtnﬂ bdt@tdn hBNP lebnfpgtes 264\Vthe n@five molecule,

U NN TR T

is 1to 10 amino acids, preferably 1 to 9 am no acids
[330] iThelfengiohjugXds thaywae Emsreﬂ Sleraﬂ:’ﬁKW@Bﬁ%ptalﬂKW@éﬁGﬁpn ﬁve minutes after

dosing (thgge%ﬁ @S%W%J%W%%4Wrozﬁ%%%%§@ ot her ;

than Lys [368] -CFGR XIMDRI X2GL.GC- (SEQ I1D. NO )
9.26 PrgG9jtiondadlironiiigaites a M enoosnjagatamdoTeconjugitdipolymhérdviodifications on
tho/Reptide 8tri@uires one to four am no acids. i sone
enbodi nents, X2 is SSSS, SSS, SS, S, KSSS, KSS, or KS.
[331] [BE®}esard exaturdd io gravidkiPiodegoBirateythe wilityfonére peggent walemtivn in the creation

of i Y R B AR A e PY Rt BB iy desrition

will descyibee p eiiamod¢hjugste] y sliconjugate and adriojudatotibrar of Harhufyag natriuretic peptide,
wenp. [373] 11. Anal og of hBNP-27Arg or an am no acid other

than Lys [374] SPKMQGSGCFGRKMDRI SSSSGLGC X1VLRRH ( SEQ

ID NO ) [375] wherein Xlis Arg or an ami no acid other
[332]  tHsetncdl yas cofiggaéhs tbhBNEkt ensi on Forns of hBNP [ 377]

SPKMWQGSG- CFGRKMDRI SSSSGLGC- KVLRRH - X2 (SEQ I D NO. )

[333] [ﬁ%%gé%elrk %volubﬁsbe a@é@hed%a ¥ Sade %ﬁfé&lu\f\@@é’eﬁ o éo?gu%ati'oQQO hBNP. One

10, and Xaa is any am no acid,
differenceywiikh b apdrd ofi thel epienattd nelizgmere ey te ciddest (lan mqmwfvnts preferably 3-5
no acid [379] 13. Del etion nutant anal og - hBNP
80] - CFGR XIMDRI X 2G.GC - (SEQ I DNO. )

equlvale

[334] Lysines are in the tails of the sequence. Multiple conjugation sites would presumably afford
greater stability in the presence of proteases. The lack of conjugation sites within the loop is advantageous

for binding at the NPR-A binding motif.

9.27  Synthesis of an hBNP amphiphilic polymer conjugate

[335] 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.

9.27.1 General Procedure for Conjugation to BNP
[336] Monoconjugate hBNP use sites Lys 3 or Lys 14, or Lys 27, or at the N-terminus of the peptide.

[337] Method I: Preparation of monoconjugates

h-BNP (1 equiv) was dissolved in DMSO (1 ml/ 35 mg of h-BNP). The activated oligomer (1.1 equiv) was
dissolved in a minimal amount of THF and added to the solution of h-BNP in DMSO. The reaction was

monitored by HPLC. Samples for HPLC monitoring were prepared by taking 50 pL of the reaction and
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[381] wherein Xlis Arg or an amno acid other than Lys
and wherein X2 is 1 to 4 anino acids, such as SSSS,
WEBB5/18%55 S, KSSS, KSS, or KS. [382] 14. hBNP PCHUSH05/019249
Receptor Specificity [383] SPZ 1MWQGSG CFGRZ
2MDRI SSSSX 1X2X3C [384] Wherein Z1 is arginine or an
diluting 1taﬁ’rﬁ®ﬂ)ula0f i, Codobemnitgtarys TYal Reactiandwaid esr8édouf Zori4S min. If reactions were

nt e L e ST AR S bRl o
substltutl ons thereof, whereinX2 is Leu, Trp, Tyr, and
Phe or a conservative substitutions thereof, and

[338] \Mhghed H: XZphsti@ of mudtipde codfugateconser vat i ve substitution
thereof. In another enbodinent of this analog, Z1 is
lysine and Z2 is arginine or an am no acid other than

h-BNP (1 |e)é§1w\%as chs"s@l%d 1%531\4%'51 FNALOGS oh?z%@]P) KOQE&%M)RQSS dlsls:)olved TEA (120

Wher éi n T,
equiv) wagadded@pg thvxn@\at@wwd fog 5 pin. mﬂ“hpélttm/actw%@cbohggnem 2nauip:for diconjugate,

4 equiv fdr %&%}gu@h@ rS%hﬁ‘iV&?t tétﬁac []anteywasY disfolvePin I minfhdl ’amU@I{t of TEIS: and added to

-amdi nop en any other amno acid that
the Solutl%p plosBNPvie @h@teh@rontwm Anagjtgred by HRLE. oSapgles for HPLC monitoring

were preﬂa?égodlbﬂaﬁﬁgtSO ‘LOME hQBHRS anldaditMfe BNE 5861 ¢y BYRy B Qontalr%mg 0.1% TFA.

de and Pro-Peptide Approach to Manufacturing o
Reactionsprgre cyripdigéitier 43001 IAmcastiars wesped ipmedidielyrniusified thegrwere frozen until

puriﬁcaﬁ(m'gomdrb%%wfgﬁe@ | arge vol une supply of BNP peptide. Due
i gh cost and supply volunme limtations

associated with synthetic nmeans to su&gﬂ BNP, a
[339]  eewitspisaRNP reeHisoh vy 2 s 18eorived ap ¥ site it BBMR ng
t he conjugated BNP peptl de. A reconbi nant technol ogy

[340]  frofcodji@tcSHHANH vée Sites POPS 166 14 @kd tR@7pr oduct i on of the
conjugate is descri ed here. 9.26.1 Sel ection of

Recombi nant Technol ogy [391] The goal is to select a
9.28 Nﬁﬁg‘ﬁ"%&ﬁ?‘@ﬁ%‘}"&n‘*“}a@@éml nant technol ogy that is known

[341] ;l%ﬁ 215 {ﬂ?ssa]m%ﬁaéﬂrae Tép dgﬁgl(‘%é%t 9%8&&}&@3‘1%@85&@ 1Hvent1on for providing a
variety oﬂbhﬁﬂ%f&néa@ﬂi\m HNP-hl&ﬁ}Séﬁtld&ﬁidqiep@dh frdgdRak thfeoEf&alst 1nbtﬂ6 @fctice of the

¢ ress on s steﬁéu I114 92 tSeJIc{lgrre}E et. al ¢
presen ]I}Vg %CO ?g r@at él (ﬁ' %v OgS are C arac CI1ZC the presence O one or more

mutated amino acids in place of a naturally occurring amino acid from the corresponding native

peptide/protein.

[342] 1. Analog of hBNP-loop region alone

[343] CFGRXMDRISSSSGLGC- (SEQ ID NO. 1)

[344] wherein X is an amino acid other than Lys, or X is Arg or Gly.
[345] 2. Analog of hBNP-3Arg or an amino acid other than Lys

[346] -SPRMVQGSG-CFGRKMDRISSSSGLGC-X*- (SEQ ID NO. )

[347] wherein X’ is 1 to 10 amino acids, preferably 1-6 amino acids in length. In some embodiments, X>

is KVLRRH, KVLRR, KVLR, KVL, KV, K, RVLRRH, RVLRR, RVLR, RVL, RV, or R.
[348] 3. Analog of hBNP-3 mutation sites; 3Arg, 14Arg, 27Arg

[349]  SPX'MVQGSG-CFGRX*MDRISSSSGLGC-X*VLRRH (SEQ ID NO. )
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reference), is used for production of bulk BNP for the
approved drug Natrecor(r). Use of the E-coli bacterial
waymsaniess wel | known and wel |l utilized in thePCTIUSZDF/§19249
for the past many decades for reconbi nant production
of single chain proteins. The E-coli systemis in
[350] @kaenal ialgi ophanimysidenmhet dran Lah0fat ar ymins edd oftbnyambyw, and X° is

Ecoli syste ave, been devel oped,wist h .hisgh cel |
Lys or an G0 o 45T BP0 U NP OR YT OB hr ot CAtpy GERpgFy Are o Gl
In other etbodmeatts, X'ns Jener ahd Xt hemderendently Aag bi Gist ali oprefeaed Brebodiment, at

an,E-coli based system because of its tendency
la“eom”#ﬁgéginﬁ% THe& protein inits insoluble forminto an

i nclusi on body and to be inproperly folded (inproper
[351] 4l Atdifg cfehBDIL! dpé LR enamchestreiind medifingioacitg X esi dues) .
These limtations often |leads to high cost of goods,

B0 BRI R RARIC CRARRROSFIARARY, o

body, and refolding the inproperly folded protein to , )
[353] WisrenaKlisad CtrationsIu@iificabers siteuSen)ofndpylsren &t @nd X are an amino acid

oL Or . : . i .
overn§ L O RL SEFHERIER, [P REELIUARL 1 R, s X
Argand X¢dpseund units in sequence and optionally including a

spacer sequence between the natriuretic conpound unit,

n g may al so optionally conprise a
s Fuihbe Rl

endor sequence at either or both ends
of the natriuretic peptide conpound. For_ exanple,
[355] (i Fremmentsiipivhichgne eréborpipilsiageshertensd up & thalpoplar t i cul ar
construct, the nmultipeptide may have the foll ow ng

3561 XLMGGRR@IHRMNSsE&EGE: - BP;\@@@QDW@NB] n,
L ] Leader- NP-[ NP] n; Leader - NP-[ Spacer - NP] n;
Leader - [ Spacer - NP| n; Leader-[ S acer-NP,n-Ex@snsiqn;. X is1to 10
[357)  phaderX P! ok s ReEseblrisT gRine pagun Ipty @dhsgn X is 1to 10,
preferablyf 9? aﬁmﬁmt%_kcﬁ iR ?entgt_hg 32 ,ma3 cotﬂbp_ri& SIflgMYchﬁtG_cQ ,PKI\@V(lQGE’GC,SKMVQGSGC,
natriuretli c peptide or natriruretl Cc pepul ,
MYQGSE 60BbECReal, 'SR sdB 6L EEhE, BERY, BxfP! $%mva, sermva,
KMVQ, KMV, KMVQG, KMVQGS, KMVQGSG, or KMVQGSGC. X? may comprise KVLRRH,
KVLRR, KVLR, KVL, KV, K, RVLRRH, RVLRR, RVLR, RVL, RV, or R.
[358] 6. Analog of hBNP 1-29-3Arg or amino acids other than Lys
[359] SP X'MVQGSG-CFGRKMDRISSSSGLGC- KVL (SEQ IDNO. )
[360] wherein X' is Arg, or amino acid other than Lys
[361] 7. Analog of hBNP 1-26-3 Arg or amino acid other than Lys
[362] SPX'MVQGSG-CFGRKMDRISSSSGLGC (SEQ ID NO. )
[363] wherein X' is Arg, Gly, or another amino acid other than Lys.

[364] 8. Analog of hBNP-shortened C-terminal tail Lys 14 Arg, 27Arg, or amino acid other than Lys

[365] X'- CFGRRMDRISSSSGLGC-RVLRRH (SEQ ID NO: )

86



[395] The invention also provides a pro-X-pol ypeptide
5 where X is a natriuretic peptide. The Pro-Xpeptide
wo e00sBNBsTan be designed to carry a | eader pepeCTESZE5/019249

the Pro noiety and which can be |inked to BNP sequence

via an pnzynatic‘cleavage site. A gene sequence can be '
[366]  ovbeteign@dis that Ocansinel edids, ieefesabhy &4e P ovnind agidspinjlengtiasX’ may comprise

. . | .

SPKMV%%CE(;&J: ogy.iésl'ﬁg’ pr o- g(?’yﬁgg%@g:tz 0 be %%I@e((}:%%%’ (t}%G%’i SdGC’ GG, or
C. nore efficient purification fromthe fernentation

schene. Pro-BNP peptide can be conjugated
3671 BORLSYPEBSAI G Mk lr 4EniR hGOHRE: tRiAd yshen the pro

noi ety can bé cleaved by a sel ected enzyne, nobilized

or immpbilized, to grovide the BNP conjugate which can
[368]  HeFGRXMBREXIGLGulPEQR- ¥0a_cdnvent i onal

chr omat ogr aphi ¢ nethods in high yield. Specific enzyne

[369]  GhERMAYEs Jrf 8Sarhing REid ot e Uy abdvze s qheqo Bk @injhodlids. In some
uence so that ro nol ety can be

~ BNP §e& t he
embodimeiz Fritte 2 59, eP-SaliedS =Yy PERe t he' BNP sequence.
9.29.1 Pro-BNP nodel synthesis [396] The pro-BNP
[370]  QONALAGEABNY-Akg BEL A%S Ssedunbicht amisyRidElike cipfg- BNP
nodel having a BNP sequence and additional specific

o7 SRRt M RSB TR B Sy o b pec 1
enzyme to nonitor the production of BNP-Q igoner

[372] GaBfcldatieLH: *An ambDesiigrsheothapAce. BNP [ 397] The | eader
sequence (pronoiety) can include a small peptide wth

specific cl eavage se n ased on the
[373] 3§ht%@ﬂ?%oﬂﬁgé¥gﬁ%ﬁﬁﬁ?l?%ﬂ%??o%g?ggﬁﬁﬁg aci d sequences
can also be inserted in the | eader/spacer sequence to
[374] SPKOAY@ESGCPGRKMIRISSSFCIHC KHELRRID (BIMPIPNGL ei h. The
| eader sequence can al so serve as the pro-noiety to
[375] prh%}e‘ienckl ié RP%JA}I-a Sﬁﬁﬂo%ig othrepﬁ%ryﬂ esir ed nodi fi cat lon
uring conjtugati on and can be tl eaved upon specific
enzyne treatnent. O her features can also be built
[376] ilAt oExieesidnekodms ofd¥l de sequences to al |l ow ease of
i sol ation as pro-BNP or as pro-BNP oligoner conjugate.
Thehead RI0G e et sk heo.
B377] C&?érn1n§§Gg$Q%he gﬁ%ﬁggg%gﬁ%gsqéﬁgﬁlegﬁeg pepti&e can
auso be designed to allow attachnent of known fusion
[378]  p¥'dt bysnSys, or D 3Xmw yhare iekpPd s106H 1{180mY aitany GRéla agid, or group

of amino 3R&GhddyEndt RROLIcSE PHENERSoR A6 aflfiOVi ded at the
N-term nus or/and C-term nus of BNP for insertion into

e exloressi on gene seﬁuence or expressi on cassette of
€

th
[379]1  tlge Sslcen BytaplaRplas

[380] -CFGR X'MDRIX’GLGC — (SEQID NO. )

[381] 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, orKS.
[382] 14. hBNP Analog — Receptor Specificity
[383]  SPZ'MVQGSG-CFGRZMDRISSSSX'X*X’C

[384] Wherein Z' is arginine or an amino acid other than lysine, and wherein Z° is arginine or an amino

acid other than lysine, wherein X! is Gly Met Leu, Phe, Ile or a conservative substitutions thereof, wherein
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technol ogy. The expressi on sequence of a known fusion
protein (see Gaken et al, 2000, the entire disclosure
w@boodhiehs i s | ncorporated herein by reference POF/US1085/019249
t eachi ng concerning fusion proteins) can al so be
inserted into the expression gene in one of the
X? is Leug 3 thyncand. Phigsir ngcopserediive stistitufipmsciberasfesnd wheein X° is Gly, Arg, or a
conservative Sifb lfng‘H thér[:(%ngrr %ﬁ&t b afikdRt 65R & qnﬁ@% %Sis!lﬁirfe fAd %elsla‘?ginine or an
can be nonitored. € positive transgenic isolates or
amino aci¢ ethprghaydysitse i sol at ed and grown for eval uation for the
expression of the designed proteins. Expressed
3857 R5Ot &N\BS g be purified and sequenced. The purified
pro-BNP constructs can then be eval uated. Sel ected
cell 1ines can be characterized and sel ected for

[386]  KHREQESRREKY @SGL¥. CDISPEY4 Construction of
pro- pent apeptide BNP-1 with Trypsin and Carboxy

[387] REeRKiHRSRTB. W eapage spacers and H s tagged Leader
peptide [399] The codi ng sequence for the full |ength

of pro-pentapeptide BNP-1 can be provided according to
[388] t\’ﬂ@rq“b?(f)ﬁ\ﬁ’ FoftBY.nieaS: D.@58er - NP- [ Spacer - NPl n wher g:
Spacer is Arg-Arg-Asp-A a-d u-Asp-Pro-Arg, Leader is
[389] @’( Hlintr_ é)ﬂé )(a As Qag?ﬂ@AS%lFQ%rmAlfﬂﬂﬁlﬁlgaﬂ, @—arr]rlidinophfnyl A]la, I, any I;)ther amino acid
i.s)6-d u-3dy- - - Arg; is hBNP. [400] In this
1hmjmsa@ﬁﬁﬁ@?ﬁ%ﬁ?@h?ﬁ%mﬁﬁmquﬂp conj ugat e can be rel eased
using a Trypsin and Car boxypepti dse B enzyne cocktail.
9.26 Rledémbinaga)Prellactiord of ONstive BNB mrdd GNP WriondPdpitiele and Pro-Peptide

t andar d_ npl ecul i 0l Q techni ques, a plasmd is

Approa%éﬁ?ﬁg@g@r;@ofwéy&%atf he amino acid sequence of
pr o- pent apepti de BNP- |

[390] [AnHr8) 16uteot adahidisi dn Al rdube h-18MNPvolume supply of BNP peptide. Due to the

igh cost o P S g AR SRR ecombin
technolog§awkitl H8 pfelf&(lélﬁ’]for-pr%hﬁr@t:h_a&mj@lgakeﬂ @qglp@tia@t A][ri:obﬁﬂnfa@trtedhhelogy for the
oSt ce e. g., coli) used. [.4 DNA fragnment
supply of peniidf £pr i rEodpaiq; Ogg’ﬁtcf”@?égaé%ﬁ g‘éﬁﬁ%@di Cassenbl ed
synthetically, starting from post | eader sequence and

9.26.1 Stleeticil 6ARAGMISinhRSTéhaoRgged in the order of 3' of the
H's tag/5 of BNP sequence. cDNA of the sequence is

[391] [AuEighilad td geqxamh@h@aae&p&bsadﬂ @eorgihant SlcR®l el ald a¢ Bnown to express small
t echni gues. '
proteins (>1 0,(9)01{9 H‘ee of g-II;IC(e)S})Paltigr? gl‘ldcila%et: trhlélz %E:puurdgs secreted in soluble form for easy isolation.

[392] 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,
expensive down stream processing steps must be implemented to isolate the protein from inclusion body,

and refolding the improperly folded protein to its natural state.
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is confirmed by restriction enzyne anal ysis. [404] (b)
Expression and cell recovery [405] The E-coli cells
W@pPsas®sing pro- pent apepti de BNP-1 are cul t ur eBCIS1905/019249
nutrients sufficient to produce the pro-nultipeptide.
The (His)6 tag pro-penta BNP is recovered fromthe
9.27 Constructmnf Ryretprotiiis (mpt-BYR) Sejuawes by centri fugati on,
tangential filtration/untraf |Itration ,
[393] Abenyewectatinpeuahoayg elsobé b inpdtideptidedfaving ¢wvo o owrenetivedic compound
units in s 4621@48 014(% c)gg}:n?aﬂ%%d:ll %fs %cgrﬁs ?eglca e?\&r%?lftﬁé 19 r%u(?%lgicoapo%aq nit, and the
construct M@?}SOA)PHDﬂ'aﬂp} C@iﬂehm El m\gde(r Nin@e) extghdop Bftﬂllmcémmﬁln a;mboth ends of the

L s YR —

the multlp@}bteiemamﬂla‘@ethsﬁﬂlgmngnt,ruqtlseschar ged with netal ion
solution (NiSO4 > 0.1M and washed with distilled
water to rem)vgpgﬁlpgund. The filtered solution after
i ncl usi on body solubilization, is loaded to this
colum and the colum is washed with 10 col um vol une
of bi di ng buf f ®P-[SpecpNPliosphat e buffer, pH 7.4,
cont ai ni ng 0. 5M sodi um chl oride and 20nM i i dazol e),
Using a |inearygpdiepipil0 col um vol umes of elution
buf fer (20mM sodi um phosphat e, pH 7.4, containing 0.5M
Sodi um chl oride and 0.5M i m dazole) the colum is
el uted and fol FeAedNBYSraerst¥as 2 col urm vol ume of
elution buffer at 100% This procedure purifies the

(Hs)6 tag penL@da@Ip[tSbgt@r_fqpﬁm ot her conponents fromthe
cell recovery sanple via chelation to Ni2+ affinity of

the columm. Th he pentapeptide is anal yzed
by RP-HPLC met frﬁ% |J<§p ]taﬁ%enflﬁ‘%] (d) Purification
and anal ysis [409] The pentapeptide is then further

purified via CiLdadS-WP-eRacaiNPIEEHRIsiont 0 a purity >75%
The purified pentapeptide is analyzed by ES/ M5

39 PSR RPRBERT e ol b7 21 MEREHOT o Ppffeor atureti

peptide anpteperi al is used to confirmthe am no acid sequence of
the multipeptide. 9.29.5 Production of multiple units

9.29 Pl%tBﬁxs-S BNP conj ugate from pro-pent apepti de BNP-I

[395] The invention also provides a pro-X-polypeptide, where X is a natriuretic peptide. The Pro-X-
peptide for BNP can be designed to carry a leader peptide as the Pro moiety and which can be linked to BNP
sequence via an enzymatic cleavage site. A gene sequence can be designed that encodes the expression of
peptide as pro-BNP peptide in the selected recombinant technology. The pro-moiety can also be selected to
aid more efficient purification from the fermentation scheme. Pro-BNP peptide can be conjugated post-
expression with the oligomer and then the pro moiety can be cleaved by a selected enzyme, mobilized or
immobilized, to provide the BNP conjugate which can be more easily purified via conventional
chromatographic methqu in high yield. Specific enzyme cleavage sites will be included between pro moiety

and BNP sequence so that the pro moiety can be enzymatically cleaved to yield the BNP sequence.

9.29.1 Pro-BNP model synthesis

[396] The pro-BNP construct will be assessed with a synthetic pro-BNP model having a BNP sequence
and additional specific amino acids. This synthetic model will be conjugated with oligomer and subjected to

cleavage by a specific enzyme to monitor the production of BNP-Oligomer conjugate.
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[410] (a) Conjugation of pentapeptide[411]
Pro- pent apeptide BNP-I (3.20 x 10-4 nmol) is dissolved
w0 e005/1desHf DVSO. To the solution is added 45 BAT/U$2005/019249

triethylamne. The solution is allowed to stir for 5

m nutes before a solution of activated PEG/-hexyl
9.29.2 Dedignyofipro-BNB. 6 x 10- 4 nmol ) in ethanol is added. After

the reaction has progressed such that HPLC anal ysis
[397]  Thelleadar ssquenest (prcm@lw aminelidsepstpalepdpiide Bt wepiEe fggme cleavage
sequence {)egéd bhe %%ﬁ&i@trﬁcﬁﬁef OBn e ﬁaRJtBH&i'aLﬁrR;%&d &iﬁuén&:srbgn LRABSnserted in the

decreasing), the reaction 1s quenched by addition of
leader/spagereqyengsfto g@% @qw@gﬁgatm@lf the pacBYP pritein. Thg leageysequence can also serve
as the prd- ﬁgﬁ%ﬂl‘afﬁnrﬁéétm@ - tkﬁuﬁﬁe@orﬁ’ Rlﬁ&@ﬁ@tﬁgo&iﬁgatl%ﬁ CRhARY EShilgMi®h and can be
ris-HQ Butfer, pH or composition

cleaved ugsin spéviific gppyopsireatment. é}(cb@é@a@gestcgn glgo b@lﬂ}l i be leader peptide sequences to
allow eas%lftléopﬁgﬁ' g?rdaﬁNi"yﬁ %s?r g?%aﬁl}lﬁeﬂiwn} éotEA"i:l?J leﬁclpe)r peptide can also be

d eav nj ugat ed
attached Prfbe pfémralpeqopf the BNP- qutteececoﬁp@ ﬂ@dp%NﬂE efm plgo jpg rigfigned to allow

attachmed%gfﬁjokvg %mtglgg Tris-HO solution of the product
m xt ure Exanple 2(a) is analyzed by HPLC to

det erm ne the pol ypepti de concentration therein. A
9.29.3 ProPlPiegpressiont rypsin (TPCK treated; from bovi ne
pancreas) is_prepared in 100 mM Tris-HCO _Buf
[398] fuectw;aaﬂé/oapm%ha SERICPRSR e pit Paxided o the %‘m&avsc?r ad C-terminus of

BNP for Bﬁ&ﬁ&? ﬁﬁ() tHeSexBfegsﬁ’(ﬁf 8&hel BqutRQ cm\éngebﬁoﬂ'gsseab'fof@l{a selbﬁed recombinant
[414] The crude m xture

technologau Tlméﬁre%swnﬁ@%{wwf BHueYY fision pl(Oleus @G&G%@nghﬂl 20@8)fh%1ﬁ81f6 disclosure
of which E%ﬁc@%ya%ﬁfefe@@l%ﬁreﬁr&ﬂe itXtedhirfk J¥RéerBil fusiofbioBlinsPEhn also be inserted

m nutes, the reaction is quenched by addition of 1%
into the texPIRFYRSr GeRSef ©PBCP then CBRSBYShi VHipg eestatrbisbedh rRsprgelpres. the successful

transformgﬁc?ﬁte'ﬂﬁ%ss@(ﬁ odrREiIntRAGH1S B4R e BHOEE SIHE Yot tARSHeNiE @dla¥ or cells can be
C. Retention time (versus that of reference

iolated a5 G 05 pYAHIOER Sha SEETSHAR oh el (SPRIaEetS difpresed proteins can be

purified aqgts@c{ugﬂc@@ Th‘é%ﬁﬁéd/ ro-BNP E0hREfetsQn PHeAhe Gl Siuféd. SBi8cted cell lines can be
reaction are Lys exyl PEG/- conj ugat ed BNP, Lysl 4
characteriedapd speatszl fp1 3o éém@@fﬁ Wat ed BNP, Lys 27

hexyl - PEG7- ol i goner - conj ugated BNP, Di hexyl - PEG/-

9.29.4 (QhitBRABh of Hralpie ﬁtlmrﬁ)@ﬁtmﬂyﬂ-ln&namrm poptidase-B cleavage

spacersaﬁﬂ@h g dErnba d@l i goner conjugated (Lys3 or Lysl4
or Lys g/) BNP. maj or conposition of this m xture

[399] i"Ehe ley &z austce RE@Ye' R0 N¢ng@ads Qﬁo-ﬁﬂ&peﬁid}? BNP- Pl:ki‘m;jlfei matidedrnccording to
of Pro-pent tide BNP-1 conjugates from crude

the follovgipgdo ‘&hlo‘ﬁﬁ%?@%‘bﬁ%éc?%ﬁ’éq “fc:hﬁ% maj or product obt ai ned
fromthe conjugation reaction described in Exanple
Spqdel) is i Argissellap-eda-Ghi-Asp-Previesed- phase HPLC. A col umm

L@éldepis@ﬂ-G;ly-RSp-&gggrg?m | ength) is packed with a
commerci ally

Extension is (His)s-Glu-Gly-Asp-Arg-Arg;

NP is hBNP.

[400] In this embodiment, the NP or NP conjugate can be released using a Trypsin and Carboxypeptidse

B enzyme cocktail.
[401] (a) Plasmid construction

[402] Using the standard molecular biology techniques, a plasmid is constructed for expressing the
amino acid sequence of pro-pentapeptide BNP-1 [(His)s-Glu-Gly-Asp-Arg-Arg.)-BNP- Arg-Arg-Asp-Ala-
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avai l able d 8 stationary phase known to be useful for
the resolution of polypeptides and proteins, and then
WO g00snow@sporated i nto an HPLC system The systBOT/US2005/019249
equilibrated with elution buffer that conprises a
m xture of 75% nobil e phase A (HROwth 0.1%
Glu-Asp-BNFF | Hea-duediphladii-dyp W-ZMMAB@MM@ BNP- Arg-Arg-Asp-Ala-

Glu—ASP*?ﬁﬁﬁt % 1;153511(? \@8?11&0 ‘tlhoa/ge%%rftiaéﬁ%’sp&ﬁg%.%? ($1|b Tgﬁ‘pl o

1(a) is applied to the colunn and the maj or
[403] 5}1% dregmeny cedige Py mtkigentidel sesfugneeds essernlgjecdh sypthwtpadlyt starting from post
leader se%eﬂée' 4 th@clwa%qsﬁep Grel Pgdeﬂlt tgg %rd%f of I'Be o‘??}?et ﬂ't&%{; . (% BNP sequence.
onmponent IS i RAcCrease rom 25% 55% over
cDNA of Hiegequcaeesis pyriicd dlomedeyacryamddesgehsjnsestndgrd mh@qtif@ The plasrmd structure
a8 HE r U REod HE v d y and purity of the product
is con tﬁe$e¥% ¢ b %ﬂéé%lons of each product are pool ed,
and the solvent is renoved by rotary evaporation. The
[404]  (e)dppressionand cpllireceypriof each product peak are
determ ned by HPLC and mass spectronetry. The expected
[405] F’I‘h@@@&h’s cél@neS( §§311‘%2p1% Pk dpl B@ep @bﬂ’el RRNQGRRIIUGRL %ﬁtnents sufﬁc:lent to
conjuqate at eit Lys s 14 or Lys 27 of ea
produce thigpro- The e ﬁér@(q Ee@tadlﬁ llﬁ r@ggpr@d R Jth‘yg:g}l% &y gtsll disruption
followed LbXIS %%%Ao&r tabyelif &k B udfa ik B’ &Nbedkenizhtion and solubﬂlzatlon of
i peptide triconjuagte (conjugated at Lys3, Lysl4
Hwhwwnhﬂ%atys 27) and 1 nultipeptide tetraconjugate
(conjugated at Nterm nal of |eader peptide, Lys3,
[406] l(hf)s ib1aA0A dsY Te? flo-peftapdlidd BRNPRAKRM @k Qbulubilized inclusion via affinity
Lys3- Hexyl - PEG7- ol'i goner conj ugated BNP from Enzyne
dHWHMOE%QEtall C eavage of Isol ated Conjugate of
pro- pent apeptide BNP-I [416] The conjugate,
[407] rmmp@rﬂhelg@tge@hﬁyﬂﬁ obﬁﬁ(mfﬂ (Aaﬁ%a@ BigQuMREte) is prepared and the colummns are
pr 0- pent apept that is o t ai ned S|n

washed W&h&@ éa‘&}F’é‘ v ﬂlﬂFﬁil WEt)eJéWﬁFIEO@ starra%ess(g 1§ ﬁhaﬁ?é with metal ion
solution QMJ{ 03M’)|(5|nd B&diﬁlfeﬂ rwithodistille8, wadtdo triBove@mBbindn ngﬁeOﬂiltHrd:d)%lutlon after

yzed HPLC to determ oJe]
inclusion @Bﬁi?’c ﬁ'}bidgf‘tﬂ%lstl‘??g?% %) hlS Aolglap atftq[] @ﬁ cgpmp ﬁ/\ggsﬁ%t \(J}t-}p&kcolumn volume of
biding bulfee afoady pfl('j liﬁtéJEMde epH) amg: E(ﬁf&ﬁﬂmg 8.5M @c;mfne Shibfdel @ J0MM imidazole),

S- fer
Using a lea%%ag%é 14 ot v Ip?w r?HS‘BP R ordle <§<§ﬁ¥r88%t§§1 RogsrpigRt &g containing
0.5M Sodiuin llQ@ndg\AnIDISM Gl azBdf fhe colufhlislelied iﬂ@olﬁfv&kﬁ%yﬁhéﬁh&t%o(umn volume
act wmth tr

then al |l owed to 1.39
of elutlorkbug% o ]2)8?/ "é‘gl f)rogefhlrec ﬁﬁi}lﬁéﬁfsﬁd%@ngpep&dg o eflef(r gomponents from
the cell rB&Iver§TainpleAfid €Keladdn o ?}i%%ﬁmtyhﬁ" the aﬁlhi(rjxﬁ NTheSpiiee BE AiROpentapeptide is
on. o %tr(; uoroacetic aci In
anﬂwmdE%B?gﬁq{im@%WIW%%>ﬁpéducts are processed and anal yzed
by HPLC. Retention tinme (conpared to that of reference

[408] Stpngidicatfon addshalyeiss spectral analysis are used to
det erm ne identity The expected products of the

[409] e’ljlg(:t | On tgeﬂo E’é%?re%uq_]&% %?ac %O ryepaga%tvg SH&‘EEqb aF19urrity >75%. The
purified ﬂaﬁmp!dpﬂﬂ%E@Z\nﬂyZeg bIESAOH prrdaisead provided M+1 ion peaks for the expected MW of

pro-pentapeptide BNP-1. Micro sequencing of the material is used to confirm the amino acid sequence of

the multipeptide.

9.29.5 Production of multiple units of Lys-3 BNP conjugate from pro-pentapeptide BNP-1

[410] (a) Conjugation of pentapeptide
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pro- pent apeptide BNP-1 is to provide Lys3
- hexyl - PEG7- ol i goner - conj ugat ed BNP and Des Arg-Hi s
way®3Ahezxy| - PEG7- ol i goner - conj ugat ed BNP. 9. 29P@I/651005/019249
sel ective conjugation at Lys3 of pro-pentapeptide
BNP-1 in Borate buffer/ organic solvent [417]
[411] Prqapep@n@mﬁe BINPdle (3BNP: 10- Gwr@dbﬁrﬁmpl)’e(tm . ofi 1By Eelthe solution is
added 45 luﬂ 0? }_ﬁ%h;%&nﬁ%e gfulu%f ﬂcalll r%%ng Z(Lr;go X teg%@fgg%gg%gﬁog of activated
PEGT-hewybokapines (19dvol O drvtmol jrugiasdl @dgsd 2Geuthg oeagtion tah progressed such that
r 0 I
e nf RN B 08 pPt L ARONS Sob L aea ) i of oo
multipeptige }Bg}@llor(gépggr;)ism@xtw re@¢‘qog mpx}chéd]bﬁgdd@m@ p96.5 mﬁ)qﬁ)S OPnacueous acetic
acid solutﬂ;h ﬂ{er}%ahn m}-me Qsotﬂg d&g&gseégﬁd éﬂéﬁ@lnltcp fb yfr%tl-![@lrﬁuéfer pH 7.6.
action s nonitore and I's mal ntal ne
The maj omon}pbsni@l. & this nfigurd N esmﬂ;tedm bayepnivgatedmulipenide eidess? ofeach BNP unit.
appeared to be conplete after 20 mnutes, it is
[412] gM%ﬁ_?ﬁg CQthgig @léa'v&@ o@fOléNnEW@l&ﬁ’lféajcegrPr& af &Q ﬁd% Btb-1 to conjugated
- 6.8. The reaction mxture is then processe
BNP unitexchanged i nto 100 nM Tris- HO Buffer, pH 7.6 . The
HPLC profile of the product mxture showed >40%
[413]  QQNII4G&tdrARe Btis (e %ol%one@fcthe gmdﬁct%lxtulﬂee BN URipte RE) is analyzed by

pr o- entapept|de BNP- | Site selective

HPLC to éfcsmnmga ¢ mymptliw@e@vatwaﬁhw HBNbition oBByRsineTBGKstespted; from bovine
pancreas) Q%&g;?élréa 1§QbU ﬁﬁl& g8l BEl)ff& P& ﬁtéiﬂesl%mn@ﬁ o%dxypeptldase B (from porcine
dissolved in 5 of 50rM bori c acid
pancreas) Tme@cﬁdun ﬂ TIEﬁ’Ié@gﬁ'ﬂffef .®Hph$-9. 3 with 4N sodi um
hydr oxi de sol uti on and added to I nL ethanol and

[414] 61‘@11: léﬁidequﬁr@ti 0t 41) A0n&h WidwRd S0 Gbdemwin dRxih .39 1)2010 mol eq) and

he above stirred solution was added a sol ution of
carboxyp%tlasvé?t Eeb ot Ay ok 61 hetliny BB meingpsy ) repqtiordy usReheg by addition of 1%
triftuoroa&¥kit SQER dcefohitPX. ﬂae%%&ﬁctm{u}e Mﬂh@lre%ﬂoﬁtl Gkssed F€analyzed by HPLC.

course of the conjugation ( atloﬁ% reactlon i s
Retention i (yespusdhas 9f 1afrecarendere) aalmmaés YPAFUFY Ay agk uspiHoigtenine identity.

The expeéi!@d ﬁgdlﬁ){m %quécmflgﬁr@ lb@%exWT@’Gﬁ&ﬁﬁltgh@@BﬂPE@@ﬁAﬁﬂexglpPW—ohgomer-
| ete af m nut es qNRnche addi £i on

conjugateg (BT deoéﬁwb@@%ahgqaner BotwgatpdgB NI, Ri FendFGA oligomer conjugated

BNP, De{nA}(é H{seB B ah@ %s @[rg—% %leqim}?edifgbﬁ@ﬂ&ﬂgdgﬁ&@ (ﬂ:ﬁ@ dmﬂyslﬁl or Lys27)
Tris- HO Buf pH 7, The HPLC proflle of
BNP. Theg%@nf@mpﬁqﬂmnmf@w gn@%@éﬂéﬁhftxal RIS (renspied Wugat i on
at Lys3 of the BNP nol eculie. 9.30 Preparative

9.29.6 PEANGHARLQE TR ¥niafdRide BaIE! fudad TeonkBhide 303 uYRioh ndiRGire

purification was perforned for BN-054 on a Waters
[415] HRaePmbjer product obtained from the conjugation reaction descrlbed in Example 2(b) is isolated

using reversed-phase HPLC. A column (1.0 cm. i.d. x 25 cm. length) is packed with a commercially
available C18 stationary phase known to be useful for the resolution of polypeptides and proteins, and then
is incorporated into an HPLC system. The system is equilibrated with elution buffer that comprises a
mixture of 75% mobile phase A (H20 with 0.1% trifluoroacetic acid) and 25% mobile phase B (acetonitrile
with 0.1% trifluoroacetic acid). The Tris-HCI solution of the product mixture from Example 21(a) is applied
to the column, and the major products are separated and eluted using a gradient elution in which the
percentage of the acetonitrile component is increased from 25%-55% over 120 minutes. Fractions are
collected and analyzed by HPLC to determine the identity and purity of the product therein. Common
fractions of each product are pooled, and the solvent is removed by rotary evaporation. The identity and
purity of each product peak are determined by HPLC and mass spectrometry. The expected products consist

of 3 multipeptide monoconjugates (conjugated at either Lys3 or Lys 14 or Lys 27 of each unit of BNP), 3
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systemw th Waters 2487 Dual | Absorbance detector.
Reaction m xture containing DMSO and water (16 m) was
w0 eooshemwsssli | uted with 0. 1. %9FA water to nmake fPEEIS2005/019249
vol une of 100 nmL. Five injections, 20 niL each were
run on to a preparative colum. Colum specifications:
multipept rdtaenjugat©f @pjuGhted af7hys3 &blsirhor 1914& BHLR 7 LysRik&Lys3), 1 multipeptide

triconjua%% t&)h gat %ﬁ{y)%],;Lﬁ\é\@Eans &’Xg&ﬁ@k%‘ﬁ’&l"“] npegtléesét ’[OV\%?ctonJiu%g{e Ic'(:)ﬁj'ugated at N-
terminal c(f\k;lad§rpe]ﬁbeieé@{53,dws]/\4azsldie’s 28t 220 nm [420] Fractions
were collected and analyzed for the presence of BN 54

21‘212 Z]atl;g pﬂ:oﬁnﬁ%&'-gg E}n&hﬁ&aﬁlﬂ?ﬂégc g\rﬁlef 2]?192%{1% Cocktail Cleavage

tes were anal yzed Phenonenex Luna

[416] Q"%g((%}uugﬁél MlBIll&gllljungé Uﬂ933 &?ﬁrﬁﬂéﬁr & g%lngr Tﬁfoz—}genng%qldé BNP-1, that is

pore size, I ow rate of
obtained W the Er@pqglﬁw Cleéfmbé@ a]tENaélpb?f?) 8 @isptvediind 0@ M TosrHCI Buffer, pH 7.6, and

the resultﬁfg aelhitis Was-0r SO k&de?e?mlﬂe @he%ﬁ@@ptﬁe%e&ra%({% ?/fl}:f\%fl A solution of

ter (v/v) "and ‘B was 1% TFA 1'n "acetoni tri '
trypsin (T@QKé@@ieérfrqmbovme pzaz@eamns pfepzre] inFk0Qany dinis-FE MvdfeniPHJ 6. A solution of

carboxyp%"dgké B’\gf&‘n S&]cvjﬁg ‘i)tal?cgeasf Q&@éﬁaﬁﬂ dy @86" n{l\}i q¢% q{(ﬂ rBu?fér a)@I 7.6. The crude

pr otel n cont ent
mixture ( mpl w) 1bthJBN1®wdm§a@@t1@rtmﬁ@ ¢ %ﬁm 1&Bmehpq-yad calsboxypeptldase B (4.56

le er nu eficlie 0 % uorgacetic acid in
x 10-4 nfoPll 9VBsier[ H24] %ethﬁgk% eren%& ?%%g ;JJHKIE keI)Z(o?sBll\f&'?Sﬂ opggeetic acid

roteln content
acetomtn%o ﬁ‘}l@ @mdgctg@te profgseadeingd @@h’@@nlﬂ’ HPIC. Repantiere titngt (corepared to that of
reference Qﬂﬁ(ﬁ%s o rﬂ{@ slgeg{raltaﬁﬁ%/g§ grg: ﬁge@ % dét%g}% qgen%w %‘ﬁe e pecated products of the

i ncludi ng the ‘associ ated are inc
reaction agesregriegfive €6 eaeh conjegstps pepd. Etmesanam ﬂ\@a@iapmlmafsdu Liy$3+ bextyl-BRG7-oligomer-

conjugateﬂ%r(g Sé}ﬁid le%’tld@%@ ?qs £ FroVﬁ@ L\r’\}’g% hhlfsz% 425 'ﬁ&%oﬁl??f(ﬁﬁl\ﬂ%d BNP and Des

I nvéenti on Bi bl 1 og

Arg-His Ir}’éff bthE@%ah@mem@@nwﬁeétPéﬂ’ herein in their
entireties: Anerican Heart Association (2001). 2002

9.20.8 Si é’éiécn@@& gﬁﬁgﬁ atslgﬁg 'oﬁtﬂrg EHenHBgﬁH(ﬁ ﬂ% y eﬁ ’BO;I';?\(.C buffer/ organic

solvent ATEri can art Assocl ation. Anderson,
Ekwuri be, A Ansari, T. M Harris and D Surguladze

4171  (Pr2P&hkapeptrat rBN"lt’ yre. O@ﬁn’uﬂéls Yad 6t @ﬁs‘s&{?e%lhinDS @1@@%@%@3@4 b&fic acid. The
conj ugat ed _enkephalins in central

solution cgp g{og ity pH 9§0%1th I soqiam hydiexide, écgutlomfl p%fléo 2115% (erh)a5101 and adjusted
to pH 10480.9 88 9sdiah |h95}ox1ﬁe 1% the 2000) stirrk@ QufiPEdn AL 8E510KH of activated
methylheptglethylenteI g(l:yaclol ((l? G7) hexyl ohlgomer) (7.5x 0.0195 mmol) in 1 mL ethanol. The course of
the conjugation (acylation) reaction is monitored by HPLC and the pH is maintained at pH 10.5 using 4N
sodium hydroxide. When reaction appeared to be complete after 20 minutes, it is quenched by addition of
4N hydrochloric acid to pH 6.8. The reaction mixture is then processed and exchanged into 100 mM Tris-
HCI Buffer, pH 7.6 . The HPLC profile of the product mixture showed >40% conjugation at Lys3 of each

unit of the BNP unit of pro-pentapeptide BNP-1

9.29.9 Site selective conjugation at Lys3 of native hBNP in Borate buffer/ organic solvent

[418] Pro-pentapeptide BNP-1 (0.0195mmol) is dissolved in 5 mL of 50mM boric acid. The solution is
brought to pH 9.3 with 4N sodium hydroxide solution and added to 1mL ethanol and adjusted to pH 10.4-
10.9 with sodium hydroxide. To the above stirred solution was added a solution of activated
methylheptaethylene glycol ((PEG7)-hexyl oligomer) (1.6x 0.0195 mmol) in 1 mL ethanol. The course of
the conjugation (acylation) reaction is monitored by HPLC and the pH is maintained at pH 10.5 using 4N
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"New drugs of 2001." J Am Pharm Assoc §V\ash

[419] %‘2‘(@253‘1 Phasp HBA-C aalvsis pmheuilicitioRayas PReformrd fqudiN054-pn a Waters Prep-LC
system W1Tlﬁm%fﬁ248’7| Ddgﬁm@lbs@rgglc%et&cf&okmoﬁ ?n@:g%r)e con’tg2 hi%? TMSO and water (16

ain natriuretic peptide as a novel er apeut

ml) was f‘Flﬁ’&?F iftest witlh0. ﬂdﬂ“@pﬁa‘vﬁﬁdo dekeafied velamdiod Mopht Fiye dieciiong, 20 mL each
(S
were run B€iRa B}GB%@JG ctotﬁ%a@}ﬂunﬂ g%&igﬂl&%z Sﬁgrélgk%{(ﬂgg %1gbyl§91 lumn, 19 x 300

treat nent.
min. The ?IQMadwnrwes ﬂ@@n@ﬁlowe@ierq A vge 0il pp e Hrmﬁqge/rvbmd Ryfvas 0.1% TFA in

tonitrilAEHHEDIRGRRREESALeSohgart failure.” Prog Cardi ovasc
acelonit S‘?s)en(z) 89-95.Kri shnan, B. R, M Ramaswany, J.

S. Raj agopplani—W—R Anf*mcnn H—S—Allaudeen, S
Mung and N Ekwiiie Fi’@@gl}mm aleAdel i Vel y |of
cal ci t oni ni-by—¢onj-ug phiphilic olli goners.”
Proceed. Inth.|SYOB. [cont $8P Relleald Bl 0480 Ve
Materi al s, FAbstracts: 43

2 10.00 8.00 90.0 10.0

3 70.00 8.00 60.0 40.0

4 71.0 8.00 90.0 10.0

5 80.0 8.00 90.0 10.0

6 85.0 0.00 90.00 10.0

[420] Fractions were collected and analyzed for the presence of BN-54 using analytical chromatography
on Waters 2690/5 system with 996 Diode array detector and column heater. The conjugates were analyzed
Phenomenex Luna C18(2) analytical column, (50m particle size, 300 A pore size, 150 x 2 mm) at a flow
rate of 1.0 mL/min and a column temperature of 60 °C. The elution gradient was 0-80% B in 23 min where

A was 0.1% TFA in water (v/v) and B was 0.1% TFA in acetonitrile (v/v). Detection was at 220 nm.

[421] Fractions containing BN-54 were collected, rotavaped and freeze dried to get BN-54 as white

powder. The protein content and purity of BN-54 was determined and summarized as follows.

[422] The following table summarizes the protein content for different lots of Nobex-BN054:

| BN Conjugate | Lot # | Protein Content |
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woa05i1uwet | ¢ nol ecul e NPR- A binding site;
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1. Anatriuretic conmpound conjugate conprising: a
biologically active natriuretic conpound conprising: a

one nodifying noiety conjugation site; and at | east
one nodifying noiety attached to said nodifying noiety
corj Rajentidm 65039623 IwhEarmeka etald natriuretic conpound
coryj RgenteN@ 200510069 k86eA b+ Bunrett, iidvertlages sel ect ed

f UdhPathet Mo GH920360B 25t Withudlet.lahcr eased resi stance to
eUZyPREM NG &0 BdH0-OShifkkR( ¢tval. t 0 a correspondi ng
UOEPPAtHGAN S G, SHE TI6UT SilhameprEPeund, increased

I whahi RE. §3b€ 0hd £ ¢ owlbNGr gased bioavail ability, and
PHQ, PALEONGUE 854 BES Of (61T §Gf. 2. The natriuretic
c und, n’:ll?gg?p . Ialem'tl wherein the natriuretic
cgﬁggg %ﬁé a ?)‘ 88'8%’ a biologically active
p 13 nt of brain natriuretic peptide, atrial
natriuretic peptide, Ctype natriuretic peptide, or
dendroaspis natriuretic peptide. 3. The natriuretic
conpound conj-ugate of claiml1l wherein the natriuretic
compound conprises a native hBNP sequence havi ng one
or nore nutations selected fromthe group consisting
of Lys3Arg, Lysl4Arg, Arg30Lys, Lys27Arg, and
Arg31Lys. 4. The natriuretic conpound conjugate of
claim1 wherein the natriuretic conpound conprises a
nati ve hBNP sequence, having one or nore insertions,
del etions or extensions. 5. The natriuretic conpound
conjugate of claiml1l wherein the nodifying noiety has
a fornmula: (Fornula I)

(o],
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wherein each Cis independently selected and is an
al kyl noiety having mcarbons and ms 1, 2, 3, 4, 5
w®200%/116855 9, 10, 11, 12, 13, 14, 15, 16, 17, 1BCT/LS2009019249
20; and each PAG is independently selected and is a
pol yal kyl ene glycol noiety having n subunits and nis
1, 2, 3, 4, 5, 6, 7, 8 QCldignsll, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, or 25; each X is
i ndependently selected and is a |linking noiety. The
natriuretic conpound conjugate of claim5, wherein the
nmydhat i dgmediisty has a fornula: (Formula 1A). 7. The
natriuretic conpound conjugate of claim5, wherein the

mpdi fykﬂﬁtdﬁ?étﬁ%%mﬂﬁﬁd@oﬁ@%%oﬂ?ﬁ&iﬁ ormul a 1 B). A met hod

of treating a-condition'characterized by an excessive
| evel of extracellular fluid, the nethod conprising
admi ni 8btqgiglly eptixe BaRetia compowslempHEREof a
pharmaceutically acceptable anobunt of a natriuretic

CoNMpouRd.i6ieRiitialeulONPRl Abitliag Sic; Ay natriuretic
compound conj ugate of claim 1, wherein the nodifying

noi ety has a forqﬁia: 10. The natriuretic conpound
conj ugat'easbrmectodifiing mojghesaigai Wittt yi ng noi ety has
a fornula: 11. The natriuretic conpound conjugate of
cl ai m i lewhedeahtityiR didet birdchel 1RhigtmbdiRing toiddy Eanfation
12. The natriuretic conpound conjugate of claimS5,
wher ei % he nodi fyi ng noi ety has a fornul a
wherein said natriuretic compound conjugate exhibits one or more
advantages selected from the group consisting of increased resistance to
enzymatic degradation relative to a corresponding unconjugated natriuretic
compound, increased circulating half life, increased bioavailability, and

prolonged duration of effect.

2. The natriuretic compound conjugate of claim 1 wherein the natriuretic
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.

3. The natriuretic compound conjugate of claim 1 wherein the natriuretic
compound comprises a native hBNP sequence having one or more mutations
selected from the group consisting of Lys3Arg, Lysl4Arg, Arg30Lys,
Lys27Arg, and Arg31Lys.

4. The natriuretic compound conjugate of claim 1 wherein the natriuretic
compound comprises a native hBNP sequence, having one or more insertions,

deletions or extensions.

5. The natriuretic compound conjugate of claim 1 wherein the modifying moiety

has a formula:
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13. The natriuretic conpound conjugate of claimb5,
wherein the nodifying noiety has a fornul a:and the

woa05i1uwet | ¢ conmpound is hBNP, and the nodi fyi PQI/I®100%/§19249
is coupled at Lys3, and the natriuretic conpound
conjugate is a nonoconjugate. 14. The natriuretic
conpound conjugate of clainmP9 wherein the natriuretic
compound is hBNP 15. The naffriuretic conpound

conj ugate of claim 10 wherellg ghe natriuretic conpound
[ I C ound conj ugat e of

The natriuretic conmpound conjugate of claim 12 wherein
the natri GmeXiRAG \Gr18:CriThe natriuretic
conmpound conj ugate 0 wherein termdabi uretic
conpound is hBNP, and the nodifying noiety is coupled
at Lys3pe@id the natriuretic conpound conjugate is a
nonoconj ugate. 19. The natriuretic conpound conjugate
of claim 10 wherein the natriuretic conpound i s hBNP,
and t heachbd ingenegdently ealsetadand sipplabiyl mpiclyypagng Brfaroopgand

natri upgti & §UTBIRS GOy, Ygabe) d, $4 QSWWQ!J 19988 29); a0
The natriurétic¢ conpound conjugate of ¢claimil mhereln

the natriuretic conmpound is hBNP, and the nodifying
i et y €ich Tk gh EdCRmOTy Felesied aphds AGOPRYIERs glyol Moiety

corrpoumn%ommﬁseana%1§1r@r30@0;¢116ugagt9 10211, 1Bhe3; 14, 15, 16,
natriuretic conmpound conju%@te of claim 12 wherein the

nat ri uftlicl e hpdirde?d 3418 and the nodifying noiety
is coupled at Lys3, and the natriuretic conpound

CoNnj UgR4R X B ilepERNGEIOREINGEL Ad i AinkhepiAéaCEUt | cal
conmposition conprising the natriuretic conpound

6. The natriuretic compound conjugate of claim 5, wherein the modifying moiety

has a formula:

0]

)Lf:
CmX(CHzCHZO),,\)\/(OCHZCHz)nXCm
(Formula 1A).

7. The natriuretic compound conjugate of claim 5, wherein the modifying moiety

has a formula:

@)

HaCO(CH,CH,0), v|\/(OCHZCH2)nOCH3
(Formula 1B).

8. A method of treating a condition characterized by an excessive level of
extracellular fluid, the method comprising administering to a subject in need
thereof a pharmaceutically acceptable amount of a natriuretic compound

conjugate of claim 5.
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conjugate of claim9 and a pharmaceutically acceptable
carrier. 23. A pharnmaceutical conposition conprising

W0 b@snatesd ur et i ¢ conmpound conj ugat e of cl ai m 1BCHO/085/019249

pharmaceutically acceptable carrier.24. A
phar maceuti cal conposition conprising the natriuretic
c8npoufitie gemjugatcempéund| ednngdte lofaciginn 1 p whemic tat nedifying

accept ghle garrier, . 25 A pharmaceutical conposition
conpr|3|n§’£he natrluretlc conmpound conj ugate of claim

12 and a png }Lﬁf accepjable carrier. 26. A

phar maceutT ¢ ddnposi |oﬁ)co r S|ﬁg the natriuretic
conpound/cnnyugate/GL/e{ haLnageu%fqally
acceptable carrier. 27. pharnaceutlaal conmposition

conprising the natriuretic conpound conjugate claim
15 and a pharmaceutically acceptable carrier. 28. A
phar maceuti cal conposition conprising the natriuretic
compound conj ugate of claim 16 and a pharmaceutically
ate.ept aht eatiatetit @ompafhd SnpigaeNECELi 62 whe@IPMS| hodfying
t he nat |uretic conpound conjugate of claim

conpri si
17 andnﬁﬁgﬁg?ﬁéggﬂ Ically acceptable carrier. 30. A

phar maceut i cal conp03| onprising the natriuretic
conmpound conj ugat e of Q and a pharmaceutically
acceptable carrier. O;ﬁEE?CGUtlcaI conposition
conprising the natrl y conjugate of claim

19 and a pharnaceutl gccep a e carrier. 32. A

phar maceut i cal conp03|t|on conprising the natriuretic
conpound conjugate of claim20 and a pharmaceutically
acceptable carrier. 33. A pharnaceutical conposition

rigin the .natriur
P 30 el Bt BT St pr SBPECGE Pegoving
34. A neidxolthsafformalat ng the natriuretic conpound
conjugate of claim9, the method conprising chemcally

coupling the nDdLﬁ?Lpg\BpkgjQ\Lexér&kif:L\ o

/O\/\o/\/Ov\O/\/O O/U\NH
/O\/\O/\/OM\O/\/O 0o '15./
/O\/\O/\/OM\O/\/O\j\O)J\N 0
H
12. The natriuretic compound conjugate of claim 5, wherein the modifying
moiety has a formula:
O
ool
fo/\\>o 0~
4

13. The natriuretic compound conjugate of claim 5, wherein the modifying

moiety has a formula:
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natriuretic conpound. 35. A nethod of meking the
natriuretic conpound conjugate of claim10, the nethod
w@owpniesng chemcally coupling the nodi fyi ng POT/E8200%/G19249
the natriuretic conmpound. 36. A nethod of making the
natriuretic conpound conj ugate of claim 11, the nethod

conprising chem cal | upbi ng the nodi fying noiety to
the natriuretic corrp@ 1 A pet hod of making the

natriuretic conpou 0 e Wf, cl aim 12, the nethod
conpri sing cheni cal q c yp |ng§D fﬁe nodi fying noiety to

the natriuretic conpound. 38. A met hod of making the

natriuretic co yound co cl aj t he t.h
conpr iaggﬂ‘én&% IE GITRRPUR {ﬁg‘gﬁqg ﬁ]ée %&%nﬁmetﬁﬁs C@F@/le o
t he nat Lis3( @lditke O TRQWREMpENd cénjipidiod nmohoavakpag t he
natriur etl c conpound conj ugat e of claim15, the nethod

tl%nprl gl{}?t? g%hlf%ﬁ(ﬁ &o J&%)‘itg R% C atnﬁog ) reng tﬂm Sti’xﬁ.l 19

natri _wbﬁnbmmddemomnd conjugate of claim 16 the nmet hod
corrprl sing chemcally coupl i ng the nodi fying noiety to

Pt 1 ey e SRR bt PR oo Sh bl

con’prlcanpgundhemmhl l'y coupling the nodifying noiety to

the natriuretic conpound. 42. A nethod of making the
triupeti f 1

OBtvpr e SAPySE ShRRE of Kisih X etn 1 nELRAC

t he natompumehshBan'pound

17. The natriuretic compound conjugate of claim 12 wherein the natriuretic
compound is hBNP.
18. The natriuretic compound conjugate of claim 9 wherein the natriuretic

compound is hBNP, and the modifying moiety is coupled at Lys3, and the

natriuretic compound conjugate is a monoconjugate.

19. The natriuretic compound conjugate of claim 10 wherein the natriuretic
compound is hBNP, and the modifying moiety is coupled at Lys3, and the

patriuretic compound conjugate is a monoconjugate.

20. The natriuretic compound conjugate of claim 11 wherein the natriuretic
compound is hBNP, and the modifying moiety is coupled at Lys3, and the

natriuretic compound conjugate is a monoconjugate.

21. The natriuretic compound conjugate of claim 12 wherein the natriuretic
compound is hBNP, and the modifying moiety is coupled at Lys3, and the

natriuretic compound conjugate is a monoconjugate.

22. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 9 and a pharmaceutically acceptable carrier.

23. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 10 and a pharmaceutically acceptable carrier.
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43. A nethod of meking the natriuretic conpound
conjugate of claim 19, the nmethod conprising

web@sito@mbd y coupl i ng the nodi fying noiety to tPEr/US2005/019249
natriuretic conpound. 44. A nethod of making the
natriuretic conpound conjugate of claim?20, the nethod
céhpri & ridaipestticd! lcympoiivhi rqgmp:ﬁs@gr:ﬁm fyatmgiqmic@?ﬁom
t he natg: t] . t.ho maki ng e
nat ri u%{eﬂ %%cdg%gﬁﬁg&gg%hﬁégf%uﬁgﬁc ai tr%g%f?mte’he nmet hod
conpri sing chemcally coupling the nodifying noiety to
t B2 natr iRip@Eceuticd meeuprsition 6 compristrer rthe enatiteid ycoppoend

corrpos'bsﬂ'jgateq)ffcwlm AN biCE ee&gf;b@% jugate of

claim9.47. A pharnaceutically pu conmposition of the
natriuretic conpound conjugate of claim10. 48. A
pFar mafe RIPEREEFIicH | cempQsHion s compising  thé enatratreticu reetipeund

C0”poUE’(glengféjolﬂQl@ﬁr?l@nd%lpﬁ&magejaticﬁl%'ac gﬁglgrc geutically

pure conposition of the natriuretic conpound conjugate
o; claim 12. 50. A pharnmaceutically pure conposition
of -t he®nRDFTMIFRYIFE Comprsilion compringiet dhof nagiivaetin ompemd

A phar gsgaieiof ahiny1 440 8 [pﬁﬁﬂqasé'ﬁh&&ugac&fataﬁlé%alﬁéﬁ riuretic
conmpound conj ugate of claim15. 52. A pharnaceutically

e composition of the natriuretic conpound conjugate
g ¢l a mpﬁg?na%ktmz FPTAROTHICR UEPRREISIE phg eN2EBHips icpmpennd
of t heconpigbie Wt ethint] CCATRPHAGaERNEAY AL Rpiable ChdbMm 17.

29. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 17 and a pharmaceutically acceptable carrier.

30. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 18 and a pharmaceutically acceptable carrier.

31. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 19 and a pharmaceutically acceptable carrier.

32. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 20 and a pharmaceutically acceptable carrier.

33. A pharmaceutical composition comprising the natriuretic compound

conjugate of claim 21 and a pharmaceutically acceptable carrier.

34, A method of making the natriuretic compound conjugate of claim 9, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

35. A method of making the natriuretic compound conjugate of claim 10, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

36. A method of making the natriuretic compound conjugate of claim 11, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.
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54. A pharmaceutically pure conposition of the

natriuretic conpound conjugate of claim18. 55. A
Woeba@sirseut i cal |y pure conposition of the natrPCr/e81005/019249

conmpound conj ugate of claim19. 56. A pharnaceutically

pure conposition of the natriuretic conpound conjugate

of. cl a meOd of TakiAg pltmmem pagerionyd penjegateorfpdaimt |2 ihe

of the nagr 'ecgnqp%ts &%Hi&’gﬁ ol gﬁu ugal gmaffylﬁg absdlio T

The n&tPdr mpound con) claim erein
m i s hatridreliscon@Poyndr i s 4, and is -CH 3.

38. A method of making the natriuretic compound conjugate of claim 14, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

39. A method of making the natriuretic compound conjugate of claim 15, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

40. A method of making the natriuretic compound conjugate of claim 16, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

41. A method of making the natriuretic compound conjugate of claim 17, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

42, A method of making the natriuretic compound conjugate of claim 18, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

43. A method of making the natriuretic compound conjugate of claim 19, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

44, A method of making the natriuretic compound conjugate of claim 20, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

45. A method of making the natriuretic compound conjugate of claim 21, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

46. A pharmaceutically pure composition of the natriuretic compound conjugate

of claim 9.
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47. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 10.

48. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 11.

49. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 12.

50. A pharmaceutically pure composition of the natriuretic compound conjugate

of claim 14.

51. A pharmaceutically pure composition of the natriuretic compound conjugate

of claim 15.

52. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 16.

53, A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 17.

54. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 18.

55. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 19.

56. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 20.

57. A pharmaceutically pure composition of the natriuretic compound conjugate
of claim 21.

58. The natriuretic compound conjugate of claim 5 wherein m is 1, X is -O-, n is

4, and C is —CHj;.

105



