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Mark A. M LLER Nnochiri N. EKWJRIBE 1 NATRI URETI C
COVPOUNDS, CONJUGATES, AND USES THEREOF 1. Rel ated
Applications [01] This application is based on and
claims priority to, United States provisional patent
application serial no. 60/574,436, filed May 26,
2004, pending, entitled "NATRI URETI C COVPOUNDS
CONJUGATES, AND USES THERECF". The entire disclosure
of each of this application is incorporated 5 here by
reference inits entirety, and the benefit of the
filing date of such patent application is hereby
clainmed for all purposes that are legally served by
such claim'2. Statenent of Government Support [02] The
subj ect invention was nmade wi th governnent support
under a research project supported by NH Gant #1

4 74529-01. The United States governnent has
N AE&@I&%TI@ e O VP QHNDS) CONBIGATES, AND USEStTHEREOF

I nvention [03] The present invention relates to the
field of natriuretic conmpound conjugates and vari ant
natriuretic conmpounds, and uses of these in the
treatment of congestive heart di sease and conditions
related to this condition. For exanple, the
conpositions of the present invention provide a

phar macol ogi cal ly active’ ﬁ?triuretic agent and
prodrug that may be used in®¥ fornulation suitable for
oral, nasal, intravenous, or 15 subcutaneous

adm ni stration. The invention also provides nethods of
preparing the natri uriéenneth ®rgdMEBS conj ugat es,
conmpounds, and fornul ati ons contai ning them as well
as met hods of uSBakgiigiaseRADHIAERIBHNAN conmpounds.
By way of exanple, the natriuretic conpound conjugates

conprise a natriuretNgdiep®. d¢ mudi ng an NPR-A
binding notif, at |east one nﬁ%% yl ng noi ety

conjugation site, an | S0, i at | east one

nodi fyi ng noi ety attg%ﬁ%gf%gﬁﬁ%gﬂﬁbdifying noi ety
conjugation site. sppe I ments, the 20 conpound
conj ugat es have rekﬁyﬁﬁﬂjsﬁgﬂggéﬁggﬂ$cal activity of
‘the native natriuretic peptide, and have enhanced
characteristics, such as inproved bioavailability,
enhanced resistance to proteolytic activity, and/or
prol onged activity in the blood stream In other
enbodi ments, - the conpound conjugates are provi ded as
hydr ol ysabl e prodrugs, which may have reduced

phar macol ogi cal activity in the prodrug formrelative
to the native natriuretic peptide, and upon

hydrol ysis of the prodrug in vivo, an active
natriuretic conpound is ‘
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25 rel eased. [04] The present invention is also
related to the field of reconbi nant peptides and
proteins, as well as nethods for preparing these
reconbi nant peptides and proteins. In particular,

N AR R I M QLN DR R ORI T S AR S o perEOF

the invention may be described in sone enbodi nents as

Vi an am no acid sequence that has at |east one
E%%%ﬁ%ﬁﬁpgﬁmgﬁino acid relative to 30 the native

sequence of the corre ndi ng .natrjuretjic pept.ide. In ..
00 SISt st 2P BT BRAFG B P! e iEE Ryt guB: sppticaion
serial nphebYATH ARG, i ﬁl@dnh@aybéﬁ,dee@fr,i bffmding,s eh'ii’t\]kidngNATRIURETIC COMPOUNDS,

[ [V of. native far f. . brain-. 2. .
contuGRREEAaH YRS AR Ol PO B i 58 et iy pligiion s incorporated
here by rofepinbdio sts BNRY,, ané dpdcnedit bthdfilirriaBNPsch BME)t application is hereby claimed

rodil ati ani ne.brain, natriuretic peptide (cBNP),
fOranpa orsfgsat}‘gﬁiéeg?%aﬁ}r] et bﬁé%cthicaaém(ANP) , especially human ANP
(hANP), dendroaspis natriuretic peptide (DNP), or
2. Batonpant of Govermhént Suppbide (CNP), particularly human
- CNP (hCNP). 4. Background of the Invention [05]
[02] Cnahubjectsouhtion disseakesthcgnanhintattseprotamti@acicitgreh et supported by

of [ i te tes regardless of . gender. or .
i Grafl g 4R 07 O | B e BBt SR o h gl i i rgion
(CHF) is the only one that is increasing in
3. FickdvidltkoDeventibasi € and Shah 1997; Packer and Cohn
1999). According to the Anerican Heart Associ ation,
[03] tTie puessaeinvehtidiofpitdsado e SEAATF aSirandict Senpdtid 8bnj@fates and variant
. _.deat hs gue fo F both rose roughly 2.5-fold from .
matriuretiy G tsy G Bex B i o TG ORI O AR SETE G conditions relaed
to this cohditiéh. Foe xabipRQihe S&@tpasiibhs &Eiie preved idReritn PP harnii@¥ogically active
.__..cases occur, annual ly (Aqﬁtic%n Fgﬁrt Assocj ati on .
natriurelio gep}. ancrRiodrig el A Reatsehith IUEHGTET SHIPIS lomprab massh; igavenous, or
subcutanddyis gdrfiaifstrétionaThe dvehtinaldo. prévides ddhhod bf préparin® tifl hRetic compound
. Iarg$st quifare expense (Kayser 2002). Direct and )
conjugates, fgfiipaynds, apd formylgtions contanihg thempasyeglleas ethedefiusing hege cogiugates and
compountll. ghBRva$ B cRirhple,0fe OikisRaE c38Pdhd colfasdtdst RmpAXHE ﬁﬁ?ﬁreﬁc peptide

. . fo he treatment of HF are nore than double those for
including g NFRGK bisdGe e ot oot S FHGG I 19 B URFRR 5L ERIER By nclude at last

one moditRfd noidiP Glkackdd td the %@m%&&y%n}ﬂ?atﬂﬁ%ﬁta, ThSsome embodiments, the
i ndirect costs for treatnent, and

1.

cconpani,ed by  high I C
‘compound, SEURIER e TR RbEEolp R GFRRY Pl PRiE THENTBEGpIde, and have
enhanced dh-RGPDISRS, s0tH & iboved B6availilitE RhhANBddlradididnke foé}fr(_!i_ﬁélﬁic activity, and/or

e

! bout 20%6 %Anerlcan Heart Associ atjon 2001). 1 )
prolongeduaoiRinit e Plopd siraama difi L SHOPHReRth dhes eapoRheqniyeaiss pig provided as
hydrolysabie pyodRigsl vhichaig) 180y Raded ?hﬁﬂh&ﬁogﬂfal AcAMNh $1R 9;9&:]:5@%%11 relative to the

. recently been perforned in and Gol dman 1997; )
native nalgfci aEidC. 2pd bRt DEroRF OF G Prody TG o0 GREYY piTingptc compound is
released. 2000) . Readmi ssion rates in excess of 35% w thin one
' year of diagnosis are typical (Tsuchihashi, Tsutsu

al . 2001). Such frequent recurrence results in .
041 e Bresnbverbion Beity ki i G e airampipaorelies and proteins, as wellas

methods foiqSiatifg thesatréconBinkifipepiuel nd JPaE@Nt In@hrtidhlar, 3Bk} of natriuretic peptides
i ons and i nade %gte_thenapeutlcs

d .NUItiEIe osg{t |IZ%% o
and proteiffygrf isclPied e SHe CPlPRATTIBINY sRou el of HssiveRFien LAY peflescribed in
some embbdimbits &Hkving @ hmbol2e1d@Bduch@E WhZ& tbad tod 6 YubktitGie ahfd acid relative to
. _that ho based i ptervention can potentially decrease L

the native sgHbenc? & e SprPpaR I GRSl g Sofy Py By T analog natcureti
compounds BPhe in@eritiof nfiy &k Hésyriedd ab biveng Dphap@icbBpita avividy o€itive forms of brain-
(Stewart, Marley o S



et al. 1999). In an independent study that |ooked at
soci oeconom ¢ factors, Tsuchihashi, et. al. concluded
WHOSBYET out pati ent and hone- based care are PEEAEZ005/919249
order to reduce the nortality rate and | ower the
gveral | costs associated with CHP (Tsuchi hashi
type na‘lt%fa‘t‘-‘sltfp ides (BINP), 2-‘@@&15*113' ke BNP, (bRAR), kst atii, eanin Htrhm natnureuc peptide
(cBNP), bitr2@ datrigpid dj)éf)ﬁﬂé N éstpe&ﬁgr dﬂ?) AN, QULRALLE tnatrmrcttc peptide

is are desperately need I's growi ng nar
(DNP), C[@t?mfetﬂgt‘ﬁewﬁe%tﬁh Petwl&arbétymram@NPBh@)TP)u s one of a
famly of peptides that are involved in

4. BadkgrQuabsidhdnyvédital . and endocrine homeostasis. It
was di scovered in 1988 (Sudoh, Kangawa et al. 1988),

[05] aCﬂﬂﬁﬁas&tiﬁ'&ﬁ&q@s %Eﬁs%futé th% Igédﬁxg‘?:\éﬁs%%f Qlfeatﬁ‘ttﬂ k lUm%ed Sates regardless of

d gwluretlc (Ptlde
gencer Of £81ghe dOF T digsatesi qeegeétv@ heart tqllutes(ckﬂfa)wm onlyiops that is increasing in

prevalen@qMa¥did 3hdFhall EBEPPRLS: 4B C\Sﬁ?‘@é rAé[%Hggg o Sl &AM Beart Association,

th endf heI|%? cells. BNP 5/1
& num %gglﬁaé sghages gog gaea}w@m@g@ﬁbg dueplefthk) both roguoeghliby.5-fold from
1979 to t99e. lmRdedrly, hbout  hiloat ARLRINOBT: BS: Flﬁ bRa % éhe a'nﬁ about 550,000

subsequent|ly shortened twce to t t|v
new  cases) oeal ity o(Agesgsicrn leartt Assopfation §Qﬂlﬂ i dé‘lliaohﬁ-thlpﬂ@]lng&s:orzdmon is

accompanibd by bredt @AndiAl ipQ4! 8n %act W i § c an%erspjgle&@ Eley%?g @{ayser 2002).

aI@Hgélde recept or A &NPR— , a nme oun
Direct st eests| f°§ iertinge CHY Hiavgp bereti estimetpéas highi geg%iésbztthm (Hussar 2002).

Hospital S)Qp@ﬁsﬁﬁﬁjrih@frea%@ﬂ? ot M 1€ nford %@ldmg% HIUARY LAY S s, of cancer combined

yclase |s through thi's secondary nessenger
(Otbmmg 4¢hes the cardio-vascular, renal, and

endocrlne effects wth which it is associated

[06]  Regulk atcb@moRbaBbBf B&iRSCRMRIaRe 8y h%&tﬁ%& ostd 8| t%&t?ﬁht and has a
) ns. BNP nol ecul es that bind to N stinmu

 high morE g oty QRS LIPB TP ¥ EboeB Apgisded WiShBF o bas Yegnmorly rate is sbout 20%

(Americait H%A%@aﬁn@@]%t@%bﬂﬂ fbh] rﬁmlﬁzslsﬁn el il DAk (gmdttmn Lis very high,

d VYI hout |nvok| Nng a response. common
and severglofises) of fsademtsstﬁgt&ﬁvmrmmgbtee neffeu@ﬂe(@hmn@@ G@dmgn @997 Krumholz,

Parent et ﬂalgquﬁinﬂﬁldo eRd S8 BRPBP RadfristiD Blt&)m & é%gf) B ok C(j B9 one year of

t he peptide is taken into

to
disgnosis aftciypice @ﬁ‘ﬁ‘f‘ﬁ?éthlcgtwl TRl 2084 ﬁmhoﬁequaanscmnce results in multiple
emergencychﬁﬁr IRGE i3 GRALaM aﬁdsﬁtthh%oﬂse off) d?&%@xﬂt aﬁell?st’i) Multiple

hospitali ‘,é] %@ whj ch is a nmenbrane- boun enzyfe on t
ospitalizaligps Spdeimadenypig fhprapepos idfincthp pesernt situatignriickd bx tlense why suffer from
CHF. renal f||trat|on [10] Under normal conditions, BNP is

produced in | ow anounts in the atria and ventricles
when t he ventrlcles are stretched during

107] %gtﬁttaf&n@é%‘#ﬁé‘tﬂgalﬂ fligpied thaichomechepad isferaniion ¢ratpofepiially decrease the
rate of readitﬁlﬁﬁbiﬁiﬁ@lon% BREVRRS SR iHpRAL k¢ uéﬂ %Qﬂﬁg %r%aﬁ&en@stv(n't%ﬁf ESte\qgart Marley

+ al. 1999 Il ] nvol ved, i he ventrlcles econe
e E Tie(?ﬁn ent'rﬁ%dih@étr 1901@éi SHpsivscoBppic fﬁctp.l@,smashm et al. concluded

that both dutpaBdnt Rhd HorRé-bisBE et h&h@smtdg?é & ‘ftﬁﬂ{l}%thg gzgtc#rﬁgty rate, and lower the

all %econﬁﬁasatlon at  the outset
overall cosgNESqoREa e (RIE (Tpcbdaghi, Trtgwicstiab 200 s odlieartst, inow tlmambsaﬁl'fh broad
application iiednl baGs @ ontind%itpatidr basky a%sﬁa@é? HeRed i F?ﬁg’ Jrl?et

are brought about through the actions o eCom ary

ssenger,, c i C guan03|ne monophosphate (eGW).
[08] % iRt Pﬂﬂ“’& dOpisier BNR); oenecef aHamiBND popfidesatbitsare involved in

cardiovascquI Ilaneﬁ,fwd eR@ictihé/ h&thddstafle Pk lw@?di%&@@r@& 8 1988 (HidBx ﬁ%ang‘m' éf'l al. 1988),
ane- bound . receptor | ocated on the sur

almost  deglg SATCRY o o Al BRGEY Rards GANR) d¥tbpugh iawes first isolated from

porcine brain{in §knoWh G TR GOSN técalthQth {Hsctﬁﬁl@mb&ﬁ rnﬁﬁ@i@ b EMothelial cells. BNP.
increases wth increased severity of Despite -
this increase, the beneficial effects of BNP are '
blunted in severe CHF, raising the possibility of a
relative deficiency state in overt CIS'.
Al ternatively, as the3assays currently enployed to
measure plasma concentrati on of BNP do not _ .
specifically differentiate between pre-pro BNP




and the mature form this pro-hornone nay not be
adequately processed to its mature formin overt CHF
W16, either the anmount of BNP that the PE€IYUS2003/919249
produce is overcome or prepro-BNP is not adequately
converted into its active form thus reducing its
is an endpgsmets piptifle prothicot by IRdeans & isfiirsitpsodupgd 35 PrersetBEP and igsubsequently
shortenedttur?ce tﬁ?ﬂé %tlvg%rﬂneggi lgﬁﬁ «eiéﬁ ge tlﬁé\l@ﬁH gﬁe thﬁ.ﬁ"ﬁ)&%ohﬁrpor tant
dlagnos I'c” af ke to Hetect patients who are at
h| ri sk of devel opi ng CHF (Yamanoto, Burnett et a
[09] meusmvb%@@m Eighte IRBNB binds & the DYOBreRPIHE? TSP 4 ABTH-4), a membrane
bound pr 111 &J the 1:@19 §urfajg§g Fhat bm@hﬁ@v@ﬂt%gﬁe}s Ak sy&@&g of! @Mﬂ!’ in the cytosol by

Mai sel ;" Kri shnaswany™ et al

guanylatel\mrﬂam )It is @@%@tﬂ!lbseé@ndaﬂy MEBFHRY . that BYF appqunfigliee fhe@ﬁ@%@scular renal,
and endobriile! %8s Hith Wrdth 19&%?552312& aRkQfhtiol of BXPH Lxcc%iéﬁshecﬁﬁy Ed¥6ral different

nane | npli es, e excretion of sodi um
means. Eéﬂblmahculmh%dvg@ th APBrA ged mqém cGMRiregfiuptaagstsremoved from circulation,

but there g:%?&ﬁ&tﬂ:u%;ﬂs \I;\#]i Cﬁ:‘hw HNGHdi SRS wRRuRinEaRdh |ré§£)8{se A€ most common

ects o are enhanced by several ot her
means ofgempeahds thupsh hinskingoiodhe tleerheosaretepivat nagHBcticpeptidenisceptor C (NPR-C).

Upon binﬁiﬁ% EoNERIE B3y 2 n%ldE £ t{al@ﬁ it R CER A RNGE v enﬁﬁﬁzstlcally 'Il‘he ngxt major means

I n-angf ot I n-al dost erone system ( RAA
of clearancp s dégriadddion by bentrabindepentidpse WHFFdHhich ig apegnbeags-ennd; epzyme on the cell
iNa1,98RE ﬁ@mﬁ&bye pepti de
surface. II\n |yot eng%ﬁlgfkd%l EK xbl ts the overglr owt h of epithelial

ceIIs l'ining vascular tissue, which |eft unchecked,
[10]  dlnderposmaell opnditionscBNP [ redhcrd BvipwW AmPRIHinin hipgirie et vegfgjsles. However,

when thefMﬁfcleQrﬁfe E @Jl' ﬁﬁﬁ% &ﬂ(’hgd A& ol &ﬁﬁmﬁnﬁﬁt dnMind 8¢ BN® that is produced
lusitropic e ec S roves ocardi al relaxation

increases gfeatlhe hithel aiga are é@ﬂj m:th g ithe veg&@#es beeomedhe maky s @t Productlon
[ b E’(gn

T R L5l 2SR ot s«

the outsettofl €HFp [The effectcaf NA lscladmpweswa@we@& vagdildioncpnd ééwca@g of diastolic

blood pre@sﬁm; h%%%&@ Sire 6}'89%1}9 Sho i thdboh @k YacBRHE WY &E&Qiaw fnBssenger, cyclic

non- endogenous peptides Is infunogenicity.
guanosing ewa¢nthogrhate HeGMPr obyodipiion 1of cCHED i Higgerst Wl??@ BRP intcracts with the
natnuretwogﬁ)tnﬁ@?&%&c @xl H}J%’Hc){ 1@ @%naﬁﬁ{h R ufed ?&Eﬁoﬁﬂ@étéd on the surface of
epti u es using nedicinal cheni str ile
endothelial jg¢lts mpbpdm@lsﬂls Mgemezmd\mgh Elaﬁéee@gcenﬂﬁthnspf@é‘g’y mgﬁementaﬂy increases
© with mcréa%é&lase %Uf‘% ftﬁ1§ URhhseMue behiRERY LRI of BNP 48 hBited in severe
har |net|cs 10 and toxicity. Furthernore,
CHF, raising équpossﬂmhfmoén red4tive deficiengy gjatn incove CEE | Adsmalivaly, ag s sseys currently
-pro BNP
employedalg '(i:ﬂéa\é%uitr% %lg%lﬂup&)?l & éonn'é W ?13?&%\%@11?&9¥ %gfeaesngate between pre-pro
and the mamaiolrra,t by’ prcphmnm may gotves! ddeqnatelbiproeshted te #s matuee foprpdy overt CHEF.
Thereforehéﬂxgr RESHnGPRS 1 B fhat tﬂc aPcJ cgﬁgﬁ{ﬂc@ ﬂé’bﬁf@rcofln_g br frbrss @NP is not adequately
nvention prOV| es ora y av e conjuga es of
| -conveltedpmbyp eptivedony, thusciedupinghitmisemefidial artipos.y Pecayss of itsr arly production at the
" onset of hQﬁP&lk%E %NP}» becoE Sinbbibdt Ak dil gstﬁrn%ﬁ?éfltt?( Hégé’c? gﬁtieﬁﬂ who are at high

s conjugates c r|3|n
risk of de\tﬁh@ﬂl&;ﬁlﬁ (S@npeq@tq, eszefanfcﬁl A08¢; éﬂ@nﬁm Robloet il [1898; Birhprgs, Nicholls et
ﬁ]?:\lhfﬁﬁ v : KGR 1. 2002;

- ol 199 tl\ﬂgﬁta Fations ?th g(fsdlwglﬁ q%%heg %)It gﬁl %agse% BNP ag glalrrgtet :
- McNairy, Gacietiobiyl. |2@02§nzyrres and thereby pernmit the effective

s use of this agent as an agoni st of human natriuretic
[11] ﬂg@t #8ioh€ RERIiNe. ArdidSdcothGntiibn 8f sdvidiaP w@%o Nh$ Eﬁecname implies, BNP
_ tivity, there is enhanced production of I[1

- leads to themxm@mtf sg@m any Bch(en@tm ven@@mutu@ycwgse@mev@a yplso functions
as a vasod%l@ k. ’i_l%ffé{;}g 6f whi ?or : eﬁ%ﬁcé@ﬁw&g oDiRt 526RY. (Mdst notable of these functions

riti e treatment of acute congestive
are the rolpeBNP play mﬂle inteuerane el the Jenineppeiotesipidgttergrqgystem (RAAS). It leads to
approved for the treatnment of CHF in over twelve
years. It is adm nistered by intravenous conti nuous
i nfusi on over a period4of 48 hours. As the drug is
expensive and requires hospitalization, Natrecor is
only
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0T more ﬁtﬁ?ﬁ?ﬁ d)v?

used for the nost acute cases. Despite this expense

and i nconveni ence, Natrecor(r) nmay be considered | ess

expensi ve than sonme ot her therapies by reducing the

anmount of tine patients spend in intensive care units.
nhlbtc%%f[réxﬁﬂ wWHith €9k
i e SR B 1 ORI GRS LR i 1
inhibits Glmﬁfptgécaﬁh Héamthel;% §dl§| liirigovasiyo 1i 1)ssue,om1m¢te1¢ftltywhequdecan greatly reduce
bl dﬂ@@swﬁﬁé% e BNPALAERDEs Qe cRliG: Y&
% l'i on (:&?TEH can Heart Assgg!%:gt {hocn 2%%?[?1\“{&{%??%98 lusitropic effects. I
improveg mg%a@lurelwmlm@fdhﬁ— estriglstyresuling abpwendinstplie bloed privsure.

onset of heart failure before cardi ac damage occurs,

[12] 1 PekBeal SinfkhEAE RBEH sy FepHidd%sWUrlds. @?9@5195@9 bH{H il th gut and in the
t hat can be _used in an outpatient or hone-Db

bloodstrezm. iy #grajogberger oy Pplides as Hrerapaufisht Amfhfrﬂ@fﬁcumeencountered with non-

endogenBﬁ fides i MBRbRRIRY . 0aHL Yesffl@mhés% ‘f)ﬁ)b}’eﬁ{s' @O bR of the pharmaceutical
ied forms of several naturally occurring

industry fa psee et sepiingegertige sralqcnlss uirtmetignal ghemigthenPba¢ this approach
has met QRHEMG@E 86is Bdstly, MERQ 0P R o MR LGS tain AR 14298 SEHBrmacokinetics

or nore advantages over the|r natural Iy occurring
and. (xR IRRBEFIE, Hsyifeom P! sxalinsrEsnicsmplecuts Wide ggoniss activity at peptide

receptorShY 9%@{9@(%@&85413@3&11@9@!1@ creased resistance to
proteol ytic degradation, an inproved time of

@&F i stence in the Dbloodstream and/or an inproved
[13] If {he ysg of rBieylafed crpleingihiyelh seatighed te date, thesyave been confined to

1n_]ectab1&\|ﬁ§er | KHe@rdsBnt GRRPGIANH 0 AR HUI 0518 CORHERG Jf BoS P Rides, such as human
nbodi nents_ of the present invention conprisé a

bfam'typﬁélaﬂutﬁﬂétﬂezﬂdedh%% SPeHiELY. 1B BT EVAHOR PUPElsp gonjugates comprising

PAG linlRd @ @kfpdufié Sﬁﬁl@és o BloRghsng a IRblatiéPin tNRRaMent SHcongestive heart failure.
| east one i fying noiety conjugation site, and at

These prepagalionsoiten fBaryP MEpterb hetiPNRY AR HOtedyieaaray RRSdtidy thergby permit the
effectweﬁIEH SFlihis 601 408 hbdikt 8 Hufan BYriMetid %k‘fm@ef rebdpor KD Hsfa\kdd® of this agonistic
iety attached to sajd natriuretic conpound as part
‘NUWBG%WWI%%@NES%?BQ%RQPth@ﬂnaIr|uretlc conpound conj ugat e
can have nodified hydrophilic characteristics relative

[14] tla Aldver Dedl \BBNPAtalivy ﬁéﬁtlﬁe)cﬁﬁ@ﬁﬂﬁgveﬂh%ﬁ tHéoﬂ§Anlﬁfder the trade name
nol ety as descri bed herein.

modi fyi ng
Natrecor® %He%&%ﬂ?g i o Y PRIV 9ot G e CNPiEser Ppate fint drug

approvedf fot th¢ th@f@nh of CHE RS tel@ y¥Ris ety i Rimikiaked b Qntt—é%ﬁﬂus continuous
oI| onerigf any variety of si zes,

n
infusion b8 Pt R ETuTsrtF BOAPE SUFREISHRSNd [egyes Préniigigliom datgecor® is only

used for ﬂhb EnoBedchieWa b DesREROY Bhekse Rhdl dRbS/chiSn@REALHE A Bhsidered less
east in art b its increased resi stance to

eXPCﬂSWEetﬁ%ﬁ*aW@ea@@ﬁﬂH&h‘t‘y refrcing g pmpuntf e ppiesfsspenddn ifqngige care units.

to a correspondi ng unconjugated formof the native

[15] Gakrehtly, efnost sﬁﬂn&undmé%heﬁ@emwr&eﬁmm AR Tad¥RWreEported each

even_further, char

t
vear (AmiGR L5BEAFOHALH 20 b CRPESHy St e8It gES BB PEEHE e well over 52

billion (Aﬁﬁ:hd:aw Heylst ASbehutian ZCMEVPW&h kiﬁ’glﬁ(ﬂﬁé ﬁﬁce’ﬂﬁfeb detr YvaildBle to detect the onset of

ive tO t he COffESﬁlOﬂ I Ng UﬂCOﬂj u natriuretic

heac. i e R i CORTST Pl a7 e 2 sypagjed wilty that can be

used in antonfatiétt byhodde-Haeiskrtida®% 40% 50% 60% 70% 90% 95%

or even greater than 99%or 100% of the cGW activity

of an ugcon ugat.ed formof the natriuretic peptide as
the,Inyentign o her exanpl es of i nproved

%Faracterlstlcgr % the natriuretic co ound conj ugat es
° PR AVRHER BB ey ROt Ay medite oS of sperapatyrally occurring

5.
[16]

| namuretlctlﬁpth,d’d:ﬁtqﬁd)t&hﬁ end6pR CaAjcha it ddnjhgetds 0B fiRd ratrReHR gbiﬁﬂes that possess one

cl,ude |qproved a I|t of the natriuretic 2

o5 L0 ph EoRiePiTict BYntYeft gfanplfe some of these
bl ood stream |nproved hydrophilicity, hydrophob|C|ty, -
or anphiphilicity of the natriuretic conmpound;"
inproved solubility of sthe natriuretic conpound in
aqueous environnents or organi ¢ sol vents; inproved
ability of the natriuretic compound to cross cel

menbr anes;
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i mproved ability of the natriuretic conpound to

traverse the blood-brain barrier; inproved ability of

the natriuretic conpound to target a certain

receptor, cell, tissue, or organ; and inproved
advanta MRS QK in@l%ﬁée@ reértaRdeqb bllo?eoﬁrﬁlc HOLa RS, | hr't‘f ded t me of persistence in the

conpoun referred enbodi ment, egra dation
bloodstreﬁmtaﬁélmtﬁndma@w%buw tqdrayeres ceﬁg@mbra@ehqmﬁent of the

natriuretic conpound is | ess than the degradati on of

[17]  umRfidtic e@nipbieofin H.%ﬁ(‘e@ C&corcbh ke thﬁ@ |lebibo@bhtY &F the present invention
natriuretic conpoun at a of about 2 for less tha

comprisg BV RATISUIIRE TIES LFERITEIC REGIBSHIIEIOLA RIBGME AOtbfan NPR-A), o

least ond Hx@d@@&g{ TnbiE® ob Gu AR S gnd:é rieastf S nfO4EPRL ﬁ)()iegﬁ‘atﬂa{eﬁ to said modifying
st abl e as a caonponent of natriuretrc conpound

moiety QOBIHEAGAFES Bonania o éhel}ﬁ%‘s‘mgg%ﬁl% aitpehed 1 ped prweSmREUnd as part of

the conjligated, IR nRHRARAE 6/ undbAHIBRe card Qav@rrﬁgdﬁﬁﬁ%drof:ﬁlﬂceéharactemsncs relative to
honobgenat e, acidic_conditions and/or baSic conditions.

the nam{ﬁf’gﬁn“fﬁ&f eomRasnd thapdass nefngliy) aigadifinggnoiehas deppabadihsivin. By way of
examplerﬁﬁ&' nbtN A &80, BRI ANfcberBYPRbATMES} Nefoin, 4R HbAKAZGIi@Y may take the form of
|, and/or endocrine effects that are associ ated
an oligorygoh ay @M Of vees phptes-rbstiutouso pd CORBBIELRENL s, t he
nodi fication of the natriuretic peptide will protect

[18] t hiesope Rhdes] €he r&ﬂﬁﬁ’et@%mﬁ;ﬁiﬁﬁd chiljiates afRleySddSt RAY in part by its increased
C|I|tate deljvery into the system c circul ation

feswtamf‘ i Frrgadaiesy ofedh o R FRgelpty eria feptipseending unconjugated form of
the natnﬁlliafrﬁﬁétfz,coﬁ@&irﬂr Biesd/ asstiuh @ lchGiigatdahdyl b fch FuRRtchiloterized by a

dgpfgt? s .of .the invention can therefore be

retained fherapp SieBrnt Rrergtage of hiokepl agivig e 5y 9@MBsmulating activity,

relative tg%cbﬁ&@&ﬁﬁrglﬁ%ﬁlgatfe@ hatkhralid &ﬁhp()hlﬂis 1@ tetficdGMP stlmulatmg activity is
I ntravenous infusion for days in a hos

typially GE et s 200 0 72 Q¥%n{ R0 95 ex et arcity huyiite or 7 Ro05of e caarp
activity YOS hﬁc@hjugﬂﬁ SorRSHOGE ahedrent tp%ptﬁieh:ﬁr médslied BERARL EBURY examples of

nabl i ng, g'f adm nj stration, which_ _has not
improvedghaigeisy olfmirEispneound fepivasics ofbe tnyention hasingaTgodifying moiety,
relative th N@molEled R@ebhiGeatdP n@tiuRaé chivpRint CinBOHE hﬁiﬁawed abillty of the natriuretic
to include early stage (e

|1y hBNP, .
compound Eei b e 208 AR BEOLRR: ‘OeHisrish e Bydrophobisiy,

or amphiSiTRaEH oTRRH na@furdtid @oRPAMENMnpk K& BE1LIARLy 0% tiR natriuretic compound in aqueous
non- i mmunogeni C eptl de conj ugat e tl')]’at has i ncreased

environmPge Pt PR g 1 aEPRuEt 1Ry of HpmetiuEsg cPEpe (upE fegrmembranes;

1mpr0veinbaity de kﬂe\&ﬁfrﬂlrs'@zﬁdzoﬁ‘lb@ﬁﬁﬂﬁ ilav@§d @8 DldolBrdi bastt Rabroved ability of the
|theI|un1 [20] The invention also provides, severa

natrivreic; Brppiad i argh prepdrePiooncedf tiiHe ieAreanped jreproved pharmacokinetic

profile ofQRRARELc GRPbLUEALIES prfBieEiContPRdinford, B d¥RI@ltio St tHeMblogically active
t ake the formof linear and branched d?

for e | e,
agent corgpong¢d dhe © FRSseHSy Gompend tstlews dhangthe pegrpdstion eﬁgm{wzhﬁed (unconjugated)

' biologicalnhRiss n@tiefiot&tpodRd, a0 8 JH & dbotier PRiIGRkhaB Aok & RNl Fite natriuretic

erms used herein have the same nmeani ng as comonly
Compoun%%’&og% Gt patinstie orarand gy faserample, e mpse gakle or component of the

natnuretld/\‘EHn@'ﬂ'(buﬁd1 BonjuR¥RE M A @hBRESated Rridr &I EdRPoREY in HS Eg:sén@e of plasma,

t he descrlptlon of the invention herein’is for t
proteases, SYFIfioEosgRicqRits Fignsraior basicarndif®sdi nents only  and
IS not |ntended to be limting of the invention.

[19] N&&ﬁﬁwﬁ patRle ldSl@ﬁ’gafe@ fof tHREnGARMERLL HE8cethe hltehyhEaMSike, RBiovascular,
| so n ended to be |limting of the .invention

renal, andiqriexflogeine Sestt,fhet ais-asutatedpich i padie Pelﬁ’élﬁerﬁls‘somﬁr?&]b"dmems the

modlﬁcatlﬁﬁ hﬁtlhe nitﬁﬁr@tﬁcﬁlfb@ﬁ&e WlH-dteR 8¢ PRAIRI NcRALHBNIE HoRPrbAGis and facilitate
in reference jn their entirety, as are the

delivery IB%?C GESFRISCPSIagR yRyety fierehd dvelh GGy By paigugss, diuresis, and/or

vasodllatzd’iﬁ Mtﬂihray: ﬁeﬁtﬁiercoﬂijﬁﬁlf@ oP B Sventiohdhn PlertHi B offeBivily deivered as an oral
"an", and "the", are intended to include the plura

forns as wel |, unless the context clearly indicates
ot herw se. 6



[23] As used in the specification and the clains set
forth herein, the follow ng terns have the neanings
WOy awes. [24] "Amino acid" is defined herei PCASAMNF/019249
natural ly occurring, artificial, or synthetic am no
acid in either its L or D stereoisoneric forns, _
formulatiom(izssd of hiesoniiweus peevenpusdniugie for deaymitt » bespieleetiing). Fhiddvantage is
expected IL&IE ggsgg;ﬁ %9419/ a %&atﬁg%ﬁl difel- By EaLH%r%lﬁTs%gf'e ablin EE‘if ddfhinistration, which
often elgnateé as having a particulaf position In a )
has not Igrejefpredequeosblohnds erpeeied ds exfand fhephprapgwio @se ef gatriuretic peptide,
iallPRRGE Y 2] k. f s 1 W GHRLEWLIN @S foute CHF. A preferred
especiall acce p?“é glt"jé‘g@ tézﬁig’%%%? #ag%’ (gétlsgtlglsﬁ%a{l? O}% an dwTr ade #If r(l:< prefere
embodiméft fof the pagserd ditvehtiomtiha ppn-BFn@ogey peplidgomiugyte thejh Bas increased resistance
le 20 ' ' ' L Bf3Snte @b :
to degrad%; nete%gg@??%ltn?%%?%? ﬁ?‘ﬁgﬁg eglgggﬁﬁ%rgﬁ%si on. tg(aa iegmum
used to designate an unknown or undesignated amno
[20]  Jdedovemien plpr prpeidss atyenb mepheds farcthe peopefatéan of theHwirivretic compound
jugateS T E%&'ﬁ)ﬁﬂ bidgd, DE%E! aflfit] (I hdforh &8 1if4E RO kdchQPAG or oth
con]ugafnun%éér. T |sgo%4elsi ue nurrberﬁi’s used I n conjunction oromE
polymenasjtupfurche one | etter amino aci d nonencl ature, described
bel ow, to designate the residue at which a
pfution is made in the natriuretic peptide
6. D%ﬁg odgfgltss of, for exanple, hBNP and ANP. 7 WO
[21] \?ﬁ.@e@é di66e B YRR Qi 48 et Bl YsedRFeiEXANRleQame meaning as
en a nutant hBNP I's slyvnt esi zed I n which arginine .
commonly Ryderstqeid by @se bferdinary(skill indhe bt whieh the divention beleaerer The terminology
in th® edibibnl RS iFINRon A6 RO & lpftoHEor dBNRKRRparibular embodiments onl
used_mmgﬁ%%%—ns I)?l%_sR' s ‘uslcle_. I\/E]I tpla%l ée subst i tge%)?on%mae%o s ony
and is notdatshdyrde bellimiting hEths Anrventien fdsaders e useddgnthe compaipRmeiof ghe reader and

r 50 GRS AP Pl i, R o i
referencesyBpioheicran arh icotppimied hewipiarieterated infleal aabitoie anire fherggkage inserts

' ' gl B r ine at residue
of any bra%g%?ﬁég%&??%tggérg’&%kﬁeﬂ?}ﬁe né%%%t itution of arginine
for lysine at residue posi tion 14 (i.e. K14R), and the
[22]  Sinsslef fomns &7, on”.aangi“tereare dntendpd, toj inddudet the pliyal ifoss 2y well, unless the
context clédrl qndiégg%%m%her mutants are defined in an anal ogous
rragner. 8] The term "hBNP(1-32)K3R, K14R' desi gnates
' a doubl e nutant having the lysine replaced wth )
[23]  Asgpadiipthegpecifisstionpad thephams set Srrthhenqm, theolloganeferpsihaye the meanings
indicated:L=1 €u= | euci ne nl e= Norleucine R=arg= arginine K=lys=
| ysi ne cha= cycl ohexyl al ani ne: N=asn= aspar agi ne
: Memet = net hi oni ne A*=har = henpar gi ni ne D=asp= ) : L
[24]  Séminorackd” At fiefinpd herein a5 ey priETalR Of@THH. artifipiglh of pypghetic amino acid in
either its ECHSD GRbRINGiPFRms, P ifledsN BibBHMse= siREEE] | TRMIEA “residue” is used
: Q=gl n=_gl utam ne_ S=ser= serine phg = phenyl gl ycine .
interchan@gy aithhe, feami“aming agidT=e i oftep dengnaled 3p having a ‘particular position in a
" given seqUiRECARMARILREONI ¢ acid G=gly= glycine Wtrp =
trypt ophan a =al a* =D al ani ne H=hi s= histidine Y=tyr=

tyrosi ne, C-= henocyst ei ne A
AYI amino acid abbreviations%sed in this disclosure are those accepted by the United States Patent

[25]
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, hLBNP and ANP.



| =i | e= i sol euci ne V=val =val i ne [29] "Anphiphilic"
nmeans the ability to dissolve in both water and Ii pids
Vh0F16635/i ng hydrophilic and |ipophilic PCT/US2005/019249
characteristics, and the terns "anphiphilic noiety"
and "anphi phile" nmean a noiety which is anphiphilic
[26] ok der axhrcplh, wiknenmeattst AENEDs sxothesipe] i yépthi adginipe (R) replaces lysine (K)
' o0l : . L b o ..
st rside SR KRR 543 S B hBAE 08 Bl f IR bPkidhuR a2k i
used. Multiplgowhstitvtionsrae désignaipd aicthel saphd amer with 80¢mma separating each substitution
Lolggical ly active" refers to an agent having
erapeutic or pharmacol ogic activity, such as an

agoni st, partial agonist or antagonist. [31] )
277  Beeftem | ABAPE3R, X 4Br KYTRIedpsignatesi firipls mplgnt NP having that hBNP

j : RotP t [ [
sequence?(%gﬁ&f(é%vp %thfstyé fsﬁl:%hi%gsn Q{r?rgéfene B ﬁ%ﬁé’ L0Rs{afe po tjhgg' K3R), the

rapeutic effect. Wi oi nted out below, -
substitutie o€ erginsuler Lisgut K@iﬂumpﬂiti%k‘yg-ﬁf BRuipdethe sphstitution of arginine for

lysine at P08l (1.IRPADYI e A ABSre HBRES iBhn bhd Ahnef the
gu i

ect, the severity of the condition being treated,

the particular_biol o%l{,gal |y active agent
[

[28]  akhwiterons ThENRY1-3 20K Ry KAIRT designgies & Aenblspmpiantdhaviag fleclysigeereplaced with

arginine AMRMAL 3 LAY AW neRPNO 2005/ 116655 PCT/ US2005/ 019249
i ndi vi dual case may be determ ned by one of ordinary

_skilll in the art by reference to the pertinent texts
A=ala= éﬁ‘&nel iterature and/Io_ﬁe‘b_y]eH%‘Pﬁg routine &= Norleucise

Re=arg= &%REdd mentation. [ 3R jyEyAsplyzabl e” ref@ns {Qohexylalanine
mol ecul ar bonds which are’“subject to hydrol ysis under
N=asn= pippsigoicogi cal  condiNFows: mpBBiniteHy dr op A TFhat= heraparginine

~_the,abiljty to dissqlve in water,.. and the term.,.
D=asp= 98GR | 1 ot et v+ Be PGSBS o r PR orphige
C=cys= Sty Whi ch i s hydrrepiid peligfd/ or whi chenhepenadillasined

to another chemical entity, increases the .
Q=gln= glptindpti | i ci ty of sdchertserheal entity. mhganpheast glycine

_ 1 4Gl ude.. cbut are not.lj m 1Q, sugars L ST
E=glu= %Bﬁ%vé(f %}?ene noi et i teTs tg]cthle%%m%ol yet hyl elﬁ nlgad?g Fi/eé%a]p_topropmmc acid
G=gly= §19éhe " Li pophi | i c" megaap kawpegphan af f i nid=ald*orDiakinine

_such as chemicals that accunulate in fat_and fatty,
H=his= histghinges, the abilit WTHdvESHeve in | i pi%ds empaysteinge

I=ﬂe=is%|§%<%iﬁéy to penetrat e\,:}'ag;r?gﬁ t with and/or traverse

ogi cal nenbr anes, e term "lipophilic
noi ety” or "lipophile" nmeans a noiety which is
l'i pophilic and/or which, when attached to another

o5 AT EBcSReps e S BRER R Wy R phf kbl Sl Hilig nycrpni
and lipopkilib Siakdctékistibs Ofnd WSSt aipiipidlicinkigly” aid Girphiphike\iheag alnoiety which is
.2, 3,, 4, .5 or, 6 carbon atons. [ 36] "Mnodi spersed” .
emphiphifi, ARU/a’ Pl SYBERLFECR 100 pOURIRH e BF PR PRSPGRIOY G increases the
amphiphifey @€ the r&hiliinp Cor§ORRD el B IBEGifitiytabid ofiorhet] Sighetuiey dchioligader.
: nol ecul ar weight. [37] "Pharmaceutically acceptabl e”

' i1 t t,. h as. | t I
SO T N TR TN
agonist, phrfisl apoig@ntnthgtaB0t i on i s a conponent that is

conpatible with the other ingredients of the
co

| G sition..in that.jt .can b ined W th. .

B FERRR) bpRl TRt howf ag da § SPRHE Sul ity Smount to provide he
desired thérapeatit effisct. WAL Wollie ppirited duabélovg thdwxadtiaglongfirequirediwill varg from subject to
et oo L PSSP AORIE B A A 0 e,

particular bbbty acifie @bdteaihtnifiead hndshet likel cAd yppropriatet ‘@ffedive” amount in any
and : L _ ' '

as exempltiiﬁ




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

WEn0R8I663%t i cal conposition. Exanpl es of PCT/US2005/019249
pharmaceutically acceptabl e conmponents i ncl ude,
without Ilimtation, any of the standard

individuab pase may bel fétertineddyrane pEordinety skl i in HhsspHutreferpaed toilepertinent texts and
lnmmnméﬂ&#ﬂﬁnﬁﬁbﬂhh&Q %@&ﬁ&mm enul si ons such as oil/water

sfon, -m croémul sions and varlous types of wetting
ents. [38] "Polyalkylene g or PAGrefers to
[32] | ithyéeptyzehle’befme ke tholsen gralhaags @/}n/@h grw@ecfpm Bydprysissypdpr physiological
conditiondS Pol yethyl ene glycol (PEG, polypropylene glyco
PPG), and pol ybutyl ene glycol (PBG, and conbinations
thereof (e.g., linear or branched pol ymers inc|udi .
[33]  citvdionhilis osanst the vabitisr irSieel 1 Witeh enbAks ?&Burﬁlﬂ@lﬁhlhc moiety” or

“hydrophﬁé’%feﬂsto ta\ﬁﬁng WHRB & Wb RliE Md/ &2 %dl!lnalrﬂeﬁ afitheribadothér@Mmical entity,
and

PBG Subuni ts) i ncl udes the
mcreasesm@@m@ﬂ@ﬂm sugh chmeicah GPtifx kﬁwﬁﬂi‘sﬁ 1@?19% but grey gt limiied to, sugars and

lyal 1%:&5&}&%&{11% {HRGe ¢lylchie pol yal kyl ene glycol is
polyalky yéthy éheggﬁgigﬁ g)I‘SPEG. The term " PEG subunlt
fers_to a single polyethyl ene glycol

34 (éméw%’) ey TG O o P o5 SBPISH T 266 Siokig g Tt and fay

tissues, ﬂ’B(&iJ]Y:{Wt@ %Istﬂ{?eemgipﬁﬁ %d/b!ﬂhé ability & penet(‘a@'@m@)andf’or Baverse biological
he term" PBG subunit” refers to a single

membranﬁsmapcb Fi5me n Epepbylcomoighyi or “{ipqphile™ Ipﬁaqze@@r«tzfd%a is lipophilic and/or

which, wiRAGttachEPIdRhSiBer BBYmAI SRt ity NRLrEHAE: 1A Kﬁdphﬁbl%eof%ﬁﬁi thmm&IU.ﬁhty
as nethyl, ethyl or propyl side chains. [39] "Prodrug"

refers tg a biologically active agent fhat has been
5] CREWrHPTyotEp ATt ob BetbR e ShY BOIFISHIVRE dt Pt froh oF 6 carbon
atoms. L O a subject, the prodrug is netabollzed to yield the
biologically active agent. 5 [40] "Treat" or

[36] t i\@g?ci}@q{seq asfeyqstg%aﬁtl]gél?ego B:rgﬁfgts 8 YV er%gygg}%qg% percent of the compounds

in the mixddrt hivetiRthaik bidleduidi wagige or illness, incl udl ng
i nprovenent in the condition of the subject (e.g. |n

e one orm) S 103 in rogr essi o

o BB AR s PSR R SRR i it o

diluent ofdi ®LPEBtionQccdriing &Sihe pﬁ@éﬁam@aﬁiaﬂ fis a()cfonip@ﬁdm{hat is compahble with the other
' funct. lit Descr |

ingredicnfiot e gompang s B8 1 o perePiing ¥ B upis B Ebl colestes of e
present inf@ien Ofithag teli@iatifg the hbﬁ)ldigﬁ@l,l h@i&dtjaﬁf hé bBlN@lca[lﬂ adtivEiagant end is suitable .

o g RSB b NG et A B Gk by rtion

allergic r%b@ﬁﬁgﬂc}e@m& dre ﬁﬁhﬂﬂtfeylxﬁﬂgannme&tﬂsbﬁmaf@ghs the benefit provided by the
non ro

pharmacciiie] GRS (GG HPIRBIc LT, include, withou
limitationf &tlyl of thy/ ﬂﬁﬂbﬁdsﬂﬁhﬁacet[tfkaﬂ cafriepdidu@h 3s phdspltitd Buffehdd saline solutions, water,
praducti on of EC cell s, as a functlon

o emu}smnsc%ﬁtaéﬂl‘fvﬁttqr gRUSRHRIEeE Sl%afﬁ‘%ﬁ‘ﬂl? @é\fzgtmg(agems
Native, A= BN-002, = BN-021, = BN-022 = BN-024)
[38] EM}&EI@B eyl -or BWG @fids Bﬁlﬁeﬁﬁﬁjbt@&ieﬁ polyyikslene glycol polymers such as

polyethyle(nﬁ]%ﬁr’ss ]l@ﬁ@g %Rbgmp;denﬁnaﬁéoﬂﬁpﬁ) /ogrgwgfhe glycﬁl @(?)ﬁf\rh combinations

thereof (e\g§ 1i¥edBN0 Bdnfled pdlymers ifEluding Bymbifatios 'BNGJBLK):: REre ﬁﬁﬁ}ent PAG subunits,

st 4 S PA Kok PR, ROLAREL S8 5B S80S ot

~ the monoﬁks&l&ﬁér of the BblyBRAene Zy&i 0d4) pa[rﬁﬁl]ar lan@uﬂmmﬁ &a'jpolyd])@ﬂ@e glycol is
polyethyletgs ﬁﬂ(jgla‘fr i’b Gf ’?ﬁrl :tggng gm&gsgb re\gerg\? 1@1{3 aj{)o[ys\‘éiwlene glycol unit, ie., -

(CH,CH,(De sThei i@ PPGOfublifiie’ reftveeidtal sigle polypropylene glycol unit, i.e., (CH,CH;CH,0)-.
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[47] Natriuretic conmpound conjugates according to sone
enbodi ments of the present invention conprise a
natriuretic conpound that includes a natriuretic
peptide receptor A binding motif (NPR-A), at 25 Ieast
The terrﬁn‘@B@DQﬂbﬁﬂﬂ”r}gfethb ef Mngft‘@P g;ﬂ@ﬁ&h&@ g%yckteum@”g aﬁbﬁz TLCH0)- PAG

one nodi fyi ng noi et {0 Sald md
subunitsagpjalpg dnclusly alkykside cB}lnS« puch gemethylt ¢tkyl wpptopyt |sng clmnset y
attached to said natriuretic conpound as part of the

[39] COPdolaat Bofert REa BRNdidALIE hbife GRER W Gal Bésnttﬂ%ﬁalga&n%t&%d such that,
nodi fi ed hydrophilic characteristics related to

upon administrgiion g e pahigch thepredsigys meiabalized togérdthy btolqgt@‘@hlmeveaagem
nodi fyi ng noi ety as described herein. By way of

[40] eX"ﬁfé'ﬁt" @r ahtiR®t asl isBd h@bih Qffersab Qnﬁ%fpg % GlehtPed R MiBparts a benefit to a
the nodi fying noiety may take the form

herei n,
subject %ﬁlct%t)’ﬂaﬁ diseysg Ghibipess fmeking mproYPRens n Gp senditiog RAfhe sublect (e.g., in one

or more S}lﬂ:ﬁﬁémd) lﬂcla@ nt$the Eﬂ)@re@éiﬁhf drO BEAIBAS predbhiiBn dr ANBL Tolf tHe@hdef of the discase
ound e natriuretic conpound conj ugat es of

or 111116’Sst’ W@ﬂ‘tq B?Fn}ahléhyﬁi‘&]@g‘ﬁalrﬁaﬁli’ltﬁl%t f&- conpound whi ch

includes a binding site for a natriuretic peptide

7.  BASEDERIiptidHOH tRSDNRAnSs as wel | as a conjugation site
for coupling a nodifying noiety thereto. 5 8.1.1

[41]  NBiir¢@ Ndsirbie§ B hoddSRbGdnl ARlregiiBonat BpIretic
compound may have the am no acid sequence of a natlve

tr| retic ti.de such ANP, BNP, or
42 Figee ot nrep %ﬁt‘&w% ?rwis‘?r@trwcstaﬂgb éecr e%uuggwhfoagwmg a three-
tiered cohyumﬁﬁ ,Strdtag?/l & Sss laﬂ(ﬂhﬂyﬁh‘g&?]mett@ﬁ ﬁtfeﬁli)ﬁ-@?drfi@%dﬁ)sedass 2 modifying moieties
uret| ar e, human r at cani ne
are mior MR SRS Rt B DG scEm Eardlpabel 1t endod Lo
include pro-natriuretic peptides and pre-pro peptides.
[43] 1Mg8c B. —ZCbﬂtcr([}MPqird)cmcﬁBhndiﬂltMECABEd 05 filnon dfh@ncentration of hBNP or

e oL e ORS00, 8 BBl onkallY octl e

anal og). For example, a blologlcally active anal og can
[44]  Diigwe nat BNB andBNPuosiuigate copmodigation. t e- £ Mine ahihpnsy BN D1, e =

. del ef i , w.nsertions, igutions, repl S, .. .
rime (g 433 SRR, Ve TR ER S HOH T Ohrnrue e PG DLW = Time i) v
% BNO34dIjbi nati ons of the foregoing which do not elimnate

t he bi ol ogi cal activity of the original conpound. 15

1 S By B BERAP b RIS MR S o v -

002, A =EN-02f ¢ LDQ08L tol A/BN;Ozg)Of bi ndi ng NPR-A. [51]
e

Natri uretic polypeptl anal ogs can be obtai ned by

' vari ous neans. For exanpl e, certain amno acids can
[46]  [Figusasibai-tRateshowing soadiee andricswdis awerk-up fortchmjugpadsiivElasses 1, 2 and 3.
natriuretic peptide structure w thout elimnating

8. [kﬂﬁﬁﬁgﬁégﬁ Eﬁg?ﬁﬁgﬁg i ty. In sone cases, as have

been such nodi fi cati ons have 20

' | .
[47] m%éﬁd% Cinﬂg gﬁtggg A drfthd Yo TBhc %oé\mt& at th¥ gprgs%nt invention

NPR- C, recepto result I n ext
comprise p gpitiufetie compnd thap ket wmltrbte: madmgcmdrlA bmdllngt dotif (NPR-A), at

least one ﬁ@&[g}n\ﬁ' Iﬁ51|e§’| éfJIﬁhFag*g Iaﬂcgatrlgas{%el lﬂodtfgﬂ% I?nogéy Qt@acm%ﬁop‘ald modifying

e natriuretic

‘moiety copiRgation glte 3y dethg efahe bgdifying maeyettasbed to2sid [n512:|1].1retlc compound as part of

the corgugg: %%ﬁgggﬁg&nﬁ %%éa@ &!9 ha!rf) 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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[55] wherein X is a conpound, such as an am no acid
residue, including a nodifying noiety conjugation
site. X in sonme enbodi ments conprises an amno acid to
which a nodifying moiety may attach. For exanple, X

81 MRk @APEhAFodnde amino acid Lys or Cys to which a
nodi fying noiety may be attached. |In another

[48] enediammitic cgm dR@nRER& oft RENnVehBdnN Biclulid 2 tRERSGetic compound which
unconj ugated 30 peptide is also an

I ment s,
mclud%"%g@pg gife in’hé YR PRI RO anNBRrit e weHl aga@onjugation site for

coupimgamnm;fﬁfglrgmgph@fag hen lysine to which a conjugation
site may be created. 11 [56] An alternative structure

for these enbodi mants |s [57] CFGRX MDRI X2GELGC ( SEQ
8.1.1 ) p N¥ptive\Natriugefic hept is lysine, X2 is one to four

[49] grﬁﬂg g%qggdgscogggln%ayﬁggéthcﬂ:g%@f%? 81%2786 (gf\swétgplge[)xp@’?q?lgetlc peptide such
as ANP,iBNP lmﬂd)rwp(ﬂroﬂﬂatmaﬁbm ahy bhevasieRbE BseeiSs, @fich’e huBansSeanines, and rats.

e I e L -

also intesdet] tieintlnde pro- el pdpiddR%BMpRIPESRPEAEC- X2 (SEQ 1 D NO
5), [61] wherein at | east one of X1 and X2 is present,

Xl i de of to 10 am no acids, wherein
8.1.2 i “t%{“'ggg H'é’mblfd‘%nqﬂgs 3, 4, 5, or 6 anmino acids,
50] a’?ﬁle M\ﬁﬁ&lc%oxsodn%%?aty% 80 he refh %%ca IP/ laétgrrse%.g ?gaai? al %H%Pegnuretlc peptide
(a natnulferlagmmm Bér ebdﬂepld, a]]ﬁolagrcahlg agitvediniles taohle a&ﬁqm&lréti’c(]ﬂlnpmmd with

tmncatio%ggpl%\i}%ré H?o%&%ﬁlfslép N s, I&‘?)lag%%f? %}(ﬁ%’twﬂ'ﬁlgﬁ%ﬂ glylon proteins, or

combinai8PZ' /NI {oSfEGink BVHNG. d<B)1q>t cHRhaid/the B didal vt Jof tlePZidihal compound.

Preferabi%%ﬁﬁe@é’\\%)g%adﬁ S 1ve1<§)art%ﬁ%g @%g Egg ;t;g)ltiﬁlgﬁdo\%iﬁ)rétain some or all of

the activigyr igr Mindieg NRex.e Z' is lysine, a nodifying noiety
conjugation site is provided. In another enbodinent

51 X2 n N,15 Lnal .fragment
[ _] aéhl% lé{g@q }i)cﬁtlcfl eraglélo ucé‘nsbgqollf%encg]b B n%m&f tFeOrrr?’lK ?ﬂ}@e Cfertam amino
acids canHBNli’ostlmtﬁdcfneotherabmuh avek tin thX2ative et peptid2 MnfeRirk (B climinating

interactiv, d%%caﬁ%L%wgC&%gﬁﬁla‘%ﬁ%de %éﬂdn l}%?ﬂ 5'351 odi?fcations have
resulted 1(1$E@as¢c[}1fﬁm® fott 'NPR R\Melatifdio NPR-R, thM’t@a&m«Zleec&ptbr feaulting in extended
halflife. | YSi ne or arginine. Wiere Z2 is |ysine, a nodifying
noi ety conjugation site is provided. Were Z' is
| ysine, Z2 may be other than |lysine, and where Z2 is
[52] IRy@crnbly, e awslyg byall ghdiale 4 matniutetis mvdeculdl Himlimatrotid|sych X an NPR-A
bmdmgm%gfand X2 may be any N-terminal and Cterminal tail
am no aci d sequence obtained fromany natriuretic
peptide. In sone enbodinents, an N-term nal and/or
[53] @“hs aatrimgtid peptidd maye fpy exeomld, be pqrfevséhy the saduérse:
specifically not the N-termnal and C-termnal tails

54 m@m@sg@%ﬁc %ﬁ(‘i ment thereof. It will be
b4 appreci ated that O(Isﬁe unconjgbugat ed natriuretic

conpound is also an aspect of the invention. [62] In

[55] ghecEnBolti fsApounde syvht 35 e amine eddperidve. ishiling a modlfymg moiety

&omar | 868 s@fle Bbn, [
e G 0 8, S 86 LB oy A i s v

attach. F%ﬁéﬁn&lﬁ Xmay xomprige tha amine asifchys ordeysetn el y modifidng awicty may be

ttached. fIf QHdthEContHo@MR: P@@ﬁia b ReheP thah fgsiR]
atiac ot her than OLys,n ana ? y D5 Odet thar M?séasiﬂl t(_l)l%éé@ %?ooﬁﬁﬁegﬁ the uélcon_]ugated

_ peptide is g0 Al asPGed ofihg uypnt}ogg@apregﬁ ts apginige or gud agng acid other then Iysme to which a

conjugation site may be created.
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X3 is an anmno acid other than Lys; and [65] C1 and C2
are cysteines and may be coupled by a disulfide bond.
It will be appreciated that the 30 unconjugated
pepti de analog is also an aspect of the invention. 12
[56] [@ﬁ]altérﬁatﬁr@ SnRAROR R em é)eﬁnﬂeﬁt@?st one of X', X2 and X3
s Arg. In another enbodi nent " is Lys, X2 is Arg
and X3 .is Arg. This enbodi ment may also include an
[571  afFREXIPBIXEHGE{SEQID NEs@).i bed herein, N termna
to X1 and/or Ctermnal to X3. For exanple t he
N; 1 pr t
[58] wh?x%ﬁ@ e mfé@%('f%sZo?l?n%ﬁf;&ﬁPanu Q&% gﬁ%&? e éqg?éf 28 SS%SS%EQ ID NO. 3),
K, K8, KS%RRFKS(S&SE@EQDD\NO 19) Whexg| IR (ngh_:@d ® Xioor ﬁam@j the saguRices of X, a
mo&ﬁm1V%n69Emgﬂ%n&{hé0nE embodi nents, the N-terminal and/or
é termnal” tail sequence is present and is
%ﬁééflcally not N-termnal and C-termnal tail of
h BRgmagfurgic cpapawad may,Helr eample] leyq the sirughet her
enbodi nent, the natriuretic peptide anal og includes an
[60] am DPGRMADRRSYSAESC. X168 n§’i@?§% MDRI SSSSALGCX2 ( SEQ
D NO. 20), [69] mhereln at least one of X1 and X2 is

an am no aC|d conprisjng a nmodi fying noiety
[61] cHhirein at lpashonetod XS5 ppd Xc isuppisents X ds & hertigo of ﬁgm hdo Hdpming acids, wherein

lisa p@[ﬁ’iﬂe Lhe oshers |Se ﬁﬂiﬁo qtihen n@%&gn%'@o@(@r R 1{31ne such as arginine. For

con u ated L . I'n one nbodi nent
example, c?‘é uﬂpﬂy anclyge alltog aéi -igemig#] fagmens of the 1HHcnting En‘gi mtd@t spquenep from the N-

tenmnus%?hBﬁP aﬂpéda%hlb@d‘ﬂn&% ﬁ%@ludéscsfpz‘»ﬁ%@ékﬁ & H?NOA‘BQ SPZIMVQG (SEQ
terpatlve ItS Slde ch

S.cou

ID NO. PhSPRBAVRYFRY HoRE: ). SREMY (55 Bhbcna), Mo B NO. 10), SPZ.

PZ'MVQAG @EWT@O Cl‘l{ ’ZIMGS@ (SHdH m@olﬁ%&réjilh? sfng 3Par e. Where 7/
ysi ne.” I n anot'her enbodrl nent I's Lys c&hp e gnm

is lysine, jarodifyige moles gpnivgatinsiterisdrdwdedg hmo&eyerdmm@t %8 inghpdes all or an N-

terminal Lﬁ%@lﬁéﬁt Ltg'at'h@ d. é—léﬁnnda‘laéﬁ rr@ﬁ(ﬁd&"& !Yencg%oins thtoC | géﬁgurﬁlg U 8NP, 1n one

at ifs side chainto nol ety X1 I's, an
embodimegic rip eRgHESEZ \glsRRﬂfsﬁﬁ |DD Iﬂfé 1&{»& EbRBt(%%Q IPhNP. iHeZ VLR (SEQ. ID.
NO. 15), QH@]QI’K IRQRWQR §EQ'I%GN'OS @ ﬁQLﬁQSIﬁ? HBCNOO tlb@[, RV, or R, where Z? can
I nventi on, g% Virtuall nat |uret|c peptld may
be lysine s apgiyHmes | %era d kibing atl@Ot’clfyelgpme% eniigatien iteoin pravydedayVhere Z' is
lysine, Z%y Wlﬂﬁn@ﬁﬂfe' Qﬁ/ \H{e%@ id §ysfn@ 6‘2‘ Iﬁ&[ eoesbll‘lﬂcf"r ﬁ'Bh?ysme Alternatively, X'

) candi dat es for fication  are
and X m@mswﬁ%mnal m @ﬁemgnaé sl frine atpﬂdweqmm p‘@iiﬂa@deﬁom any natriuretic

[59]

~ peptide. ﬂles.roﬁl'e @mpé/dn‘h@xft? ﬁ'ﬂpﬁnmihl nd/BPé—té?‘?ﬁﬁﬂpé se %Le?sdlrﬁé%*nyﬁld is specifically

residues in th native sequence t at” prefe
not the Ngermjral ard @ﬁ@n@@h}aug srahense of hBNP poyt frgmeht thenedr It wﬂl be appreciated

that the v AN AGRAPERE L SmMfund R oRh Q@%&tof{hbmglg An in which

he native pepti sirable to
renpove any conjugation S|tes fron1the bi ndi ng region

[62] & oneisenbpdipenteie patrivigtiatdmponst analag petmrtisprpnginties acidregeence:
it is desired that an oligoner not attach at a

[63] D@MVQGS@IFGHZW%IS@Q@GE&C@)F%EG%W 1ggquence, the

Lys nmay be replaced with another an1no acid, such as
ar gi ni pe._,For exanpl e, conjugation w
(64 hFremy e OF \Aad BY rg Fach grdspendepiit sefcsted é@@b@ecﬁwpb@ngsmg of Lys and
amino aci@edthdr mfﬁﬁtL@E ah® whBrein\ak st chDORIRN XP Bea RPRITIyS &kt & lé!t@tv(ﬁxe of X', X* and
sur pri sin di scqvered t hat conjugatlon at Lys14
ma“mP@%EF%gt?%mmédgﬂ @i fi cant anount of retained activity.
Thus, it may be desirable to replace such conjugation
[65] sl ElﬁSCWltE Bystciis AR AEY 66 c&dib&fd ByaVEsubiid¥itoad. Bhalie %bprematcd that the
opertle but are not readily conjugated. For
“ncom“gagegé’ﬁlfﬂdé anglog i plso gagpect eidfniNeliont he Lyst4 may be
substituted with Arg, and thereby favor conjugation- of
-~ the peptide at the Lys3 of the peptide sequence for
native BNP. Am no acid substitutions can be sel ected
to replace Lys with an,anmno 30 acid that is not
readi | y conjugat abl e.
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[71] In some cases, it may be desirable to add an
additional site for conjugation. For exanple, in sone
enbodi ments, a positively charged am no acid residue
is replaced with a Lys residue, for exanple, in the

[66] ANPO&%%b&iﬁle&tnﬁtléa\!t%n% BEXERE &N XN Q\%Z Raloh& %Q&ﬁ@ﬁdxl is Lys, X* is

with Lys. 13 [72] Mit ati ons to add a conjugation sit
Arg andc¥ s g s dbiscrbgdigsnt ma alpinglfiom smilo @oi] sagenieon dgesribed herein, N-

terminalt®K' aRlidr @-t@fi‘&ﬁal?(h? A e¥dndpYe, B I\f Eﬁmﬁﬁ%ﬁ &hﬁ@cep W%ﬂ sent may be S-
con ate, and in particular 1t's affinit
or SP-, 41 t%fn -tergifghilywhan presset. may p¢ oY BRRY (§6Qﬂlalm+ lu% —VLRR (SEQ ID NO.

19), -vL#e %g-\ﬂslnts&ﬁe Babdd%fenfBNE NA 11 B6d/ 6 S RAMBRGSET Wqﬁéﬁce is present and
one or nore yS resi dues are inserted within the

is specifigally pohNeergying] éﬂfd Gtrgaiakiy! ofhBRPr e ffaghent HBMPL. sequen c e
and/or 5 one or nore native Lys residues deleted or

[67] I Bitha®e®nolitheSOMS BitMalliY Sep8US b0k Heh@BSm aﬁﬁr%fa%fdf%.@chﬁénce
such substitution or insertion is in one or nore

t aci uences of the natriuretic
51 ook RPsFSeRECE ST R o may i n some
enbodi ments be inserted, replaced or added at or near

[69] tWBerdin af Rastonabf Xaidd, X2e13 @n amaid dcfﬁlsdﬁhﬁjhﬁiﬁg @ modifying moiety conjugation
term a tail gm no acid

itution within t
site coups Lé{g%ﬁﬁ&éodl%lf‘%fn@ie&bw diforberigan W ppaact OF SYEPRPEHE] vs: In one
embodinibnt, X, is3,ys 4owplednt &tﬁmﬁaclﬂﬁi @shd msdimﬂgan&letyaﬁmﬁ WSanot@ér amino acid, for

example §9) & Rt el 5 S wilie i id Shaicp e icfineroiet and X i
another atiioedcttl, foakxdypte GRabrl O diinAndId otieh thah RRINEY | ﬁbih&%ibodlment X'is

reating the . IL.n.a preferred. enbodi nent,
Lys coufiif i, Agk P ot it Bury Ao S g PgeoRapI<) Loy pematively, X' i
Lys coup&‘aquﬁinﬁ(ﬁ: dhhiflo e endaEfy P ﬁﬁlemarﬂtx g GRbgedaed 1fys OMulilBe appreciated
that th g L@ n&;ﬁtmg of L h 9 Lysl 4-*Arg, Arg3o-Lys,
at the ueORUEBYIEOBEPHIG 1§ A5 AR R Céﬂ%t it ‘?Pé‘P% mut ati ons do not
elimnate the biological activity of the natriuretic
[70] péiptaliyeng ﬁﬁlfﬁmtﬂﬁtdpepﬁddin‘aj/ bemodifisiRordigno arerdavdiidwhig. By way of

as_an 50 ] mpro nzy.
example G Vot i SaHERoB 4SO pBRaoT A1 RRRY i USO217567,
which is mpﬁcrﬂcaﬂ}einb@pmﬂ ihdinainatefigecwyi [BNP, fed éxdﬁplbhﬁlclh@@ﬂ_,ys residues in the
native se%rq) nent %g:fbgz? seﬂv%hlﬁ, %ﬁg&ﬁéabﬁﬁ %;Ig ?(E t%f@lg@%l’zég %)?12@ emsbodlments of the
present uﬁraumhe:d which BN 8 uhef ﬂlaﬁee pepride, tnhﬁdi}elg%/desfrﬁld’ﬂorrgmavd 4B [2onjugation sites
SONE. C ude stLtu

fom e R GRS O GRS P18 SRS MBI oV heE | RSeSHt pgisomer o

 attach at £ paptioulah Byn@sidveeof Siepepndeasquei@, thegs sy bel&Placed with another amino acid,

st 0 SRR QB I2h S Bl DT 00 02 1% e can

-detnmentﬂ)(@mbﬁﬁ tiglsthe hplﬂicﬁlﬁs’ I@ﬁ}e blﬁ@tﬁ&@@%ﬁﬁﬁ&&d hatoRj@gdtion A ys' results in

s in

. n
SR significqgl smpgiy oy fe&a"&gﬁf e’ tep 1%}3? deBms ol v PR Egtion sites with
. amino acifHB&8 haed diailsa chékﬂaéal(pl@gﬁl}:s Qxﬁareaﬁ?reaﬁlbﬁ:oﬁjﬂgétécﬁ For example, in the hBNP

sequence, :ijléefslérrsg Sﬁ%&%e glfg)s%{?l eg éﬂgtlh\fd'lg,lna% ?ﬁ{]_?? | gfgf\&%qeglgtfonb% the peptide at the Lys® of
the peptidp segfi@ice fir InﬁNe)BNB NKnina béill subetitiGond e hedBlebteC RREMMce Ays with an amino

PR- A onpar to receptor-C (NPR-C). (U. S Patent
amdtha“%nqot%‘d%&? -‘é‘ﬁﬁt S Patent 6,028, 055). As an exanpl e,

the natriuretic |loop may include a native 25 | oop

: [71] hesoine gases) @t 1ady betceirablznts edd/ai ddiigiosdl bisd fof etnjugisonMFoLkafPle, in some

e natriuretic aci

embodimeg%t a Ie)és!itﬁje a(itlegrgs glélglotaﬁlgtreil USF}S &ap af:e(L\g g{lﬁté pesesgiaa efo ﬁclg(ample in the

ANP peptﬂé (ﬂahe: seqichved, Arglpar( B igplaceti hexhngt.i ve | oop of hBNP)

-and have 1, 2, 3, 4, 5, 6, 7 or 8 conservative
substitutions. In another enbodiment the loop is
shortened by renmpving a set of amino acids that does
not elimnate biological activity. In one embodi nent,
the peptide analog includes the Cyslo-Cys26 |oop of
hBNP in which Lys1l4 is replaced with Gy or Arg. In
anot her 30 enbodi nent, the SSSS (SEQ I D NO 3)
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[75] In addition, the natriuretic peptide |oops or
anal ogs of the native |oops nmay include an N-term na
tail and/or a Ctermnal tail, such as the tails of
native natriuretic peptides, e.g., hBNPI _9 and
721 DBNRPRitn3% 2dhg coxﬁ@g‘a{ﬁh Q[eecaﬁ' ’Jegéefecé 5B Qha‘il%ﬂaimﬁ Fand conju%?tion do not

- peptides that do not elimnate biological activity
climinatg ipeactidtyeaf, the rreulting popti¢raspniuigrie and dn serbielartis affinigy for NPR-A. Tn one
embodug&k Qitd RRfretR UGN unll RSREAICT aleqlémaetnm ;ﬁﬁw&lcgéeaae%&é W one or more

ron1the native sequences, so |on as suc
Lys residuep ate; ipsgrtpdishin gy NPosr‘?guenmwwi&r a @éé@ £1 envisofdles JFBYP sequence, and/or

one or RbicMa ¢yl haidenghied 8t réﬂtfét:édv kel c@ﬂsef'vlaﬁvenﬁ{bkt}fﬁwn;d' Preferably such

sequences. In one enbodinent the tail or tails are

substitutipn e MsHHROMALT QA6 o5 mgIEeh the ail amtino ackd seaueness obie gridurgtic peptide.
nore amno acids. For exanple, the Nterm nal tai

[73] V\Alrﬁé"cd?l_tlil%ﬁﬁ‘(fht site 7'?%3 i %n@ecén%dfn[eﬁmﬂehﬁsef‘téﬂ k@%&%ﬁhﬁh{% at or near the N-
segnents 8-9, -9,

terminal 4aify € g g0 dpseripi Of %lb%leswﬂ g‘ﬂ%lélgthehlrtgﬂmwl \mli @Hn‘b?‘Féd ﬁﬁqu%?, greferably at

the N—teﬂHMﬁJ.sr &Sploﬁﬁ@&d'lsz rpepbas ﬁnga&Bs RorfPiié M ferdings, %?ﬁie%ﬁve positioned 1,
C-termnal tail, when present, may 5y

2,34, %é1 7e<§t %‘63/ F%ﬁﬁmﬁmmé‘é@mﬂgﬁlmza?mws themglralﬁys that forms a part of

the Cys Bridgd kreafifiél ihé focp2: InaNHeRR¥ Qﬁbddhﬁ‘ent e ARG BMBound is defined as the
segnments wherein one or nore s residues is repl aced
native HEN reapenge, Wish oge opmpre B8ORS 5 hpras st ergpreresistieg of Lys;™>Arg,

Lysm-)ArQ ORrgRFMSys! ld LRAYAMT Shik 0@@ Bt hERSmiAGHd IS rﬁ)B'éPmmate the biological
ment. 1-29; hBNP segnent 1-26; and either of the
activity qfy ot?% GOFIRG i BRptide sermRand dew Ok moRR R ORD ﬂ@d@x}gg moiety, such as an
oligomer! 88y #ipesve BB nlQRbAGLAIM bdhafke GhdbonRonan Arg. [76] In
addition to the foregoi ng anal ogs, a wi de variety of
al o sui table for use in _the invention 10 have
741 ey b PRt peote aatioes wilb inclinds s lgom cagpopeit o e native natriuretic

peptide, 51cﬁ 34 C923Cyd 5 stENIVaYwiiBh C3Ddnd tRE BB LoUpRd Bl SGLABAY Bond thereby

ch is incaorporated. herein by reference,

whi
- forming aé@er .%é%m%lciﬁéspﬂreoﬂéoww igluda syhstifdensc dedetiony iapg/oninsqrtigns of amino

acids diffe@iid/ B8 the native sequences, so long as such substitutions, deletions, and/or insertions do not
F% s- Phe- d y- Arg- Lys- Met - Asp- Ar g- | | e- Ser - Ser - Ser - Ser

eliminate VY, %159 n@gyée WT@EQEXWN@ szs_tlj)h aligred lopp sgquences can be found in

SchoenfeRi le4ll, eMlufatio®if B)typecﬂa}huretﬁ%[aptﬁe Yﬁed@%@’fe&%[drg $Electivity,” FEBS Letters

414 (19982:%3-@%/( ﬂ;%nug scloelgg§ Vhichis, moggaorated herein by reference, describes variants of
BNP thatl\@"vejf"e}'é&ljc1211@I Bln&;n}{mﬁ%ﬁc @eﬁvﬁrde (r&%@of - g@R X)‘l):(i)\d)ared to receptor-C (NPR-C).

(U.S. Pat@)( 6,_5%%,%2_2@29 %|Pat@1tr§ (@8505596 Asgwx Izlegaqq@eUQ @)P may include a native

loop haviee bndbOmbiScolYRlvalad subSditiidas Ywh@l ddGhof ehﬁ:@EQ thpn:.Il\@areﬁ')c7 Aotmty of the
and R3-Ser-Pro-Lys-Met-Val-An-dy-Ser-dy- (SEQ I
loop, e.g-npysopgyases,flesmvidiysthe prauanye oh ik v dpep &€q b@rmvedfmp of hBNP)

and have OB 31 §,008, Ao cdnrvaiNe subditaiond! 8 aﬁio&epémﬁ)dgmtnﬁfhml&ﬁlm shortened by
ortlon thereof and RZ i , wherein

removing gt SoBIRG Faidy ttgidegsynot 5Wamt1tﬁé> Orlﬁféﬁa’f Wﬂ@y nBli @eypmbggigient, the peptide
analog int1R48 @ﬁf‘dﬁﬂl—t&é \71 1@3}? bf @I’@' |1n (vhicft @lys1406s r@ade& vJ-rﬂﬁSGl or Arg. In another
E al -Leu -Val - Leu- Ar é EQ | 29%
embodlmfz% tlpséSS@éﬁ Q &) NE- é) Nﬂ‘g}t){l@Eé tp(E)loRDts a@gy or deleted
Lys-Val - Leu-Arg-Arg-Hi s (SEQ ID NO 31); or the am des

[75] {Nition NhRnatﬂﬁreﬁﬁepﬁMb@ﬂé' o BndliYs @ dhe hatie8689 ina [u%ﬂde an N-terminal
Pat ent 904, 763, i ssued February 2, 1995

ail g (st S BRI RRT e oS PEBIE: B4 HRP G 0 BNPzr. The

tails are sih@lE @IMBIBGEIds G feptids ST dDRS cldihic Bloklgial RAPEY. A8 s&ﬂ@z‘:a@&sthe tails may
ujtable for use in the present invention, such
include sul t@gmspﬁ@let@nﬁ %E{[-VQT Wl%f)f %150 A(p%s qlff@ngé:‘;onggp natjye sgélpnces so long
as such sEBsyitutions, @hIetida¥ Sardycs ivRtioh€ do Aol elBiatel the Gbhefitial Rty Bf the native
NO. 32) vvhereln Xis H Hdy-Ser-Gy-, or
H Ser-Pro-Lys-Met-Val-An-Ay-Ser-Ay (SEQ I D NO-
33). [78] U.S. Patent g, 904,763, issued February 27,
1990 (the entire disclosure of which is incorporated
herein by reference) describes other natriuretic
pepti de anal ogs suitable for use in the present
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i ncl udi ng
X- Cys-Phe-3 y-Arg- Arg-Leu- Asp-Arg-11e-dy-Ser-Leu- Ser -
Ay-Leu-Ay-Cys-Y (SEQ ID NO 30 34) (where the 2
cysteines are bridged by a disulfide bond) wherein X
sequenc@ée %%né‘lerﬂﬁodhlﬁe%?@le ﬁ?lror(éﬂ\é are%?edé nq%%ﬁﬁeg s, but truncated by one or more

Asn- Val - Leu-
amino as;&lgn Ry |examaple, Ah:g N,e(prgm@ﬂ t:(lsE@ep [Drogent. 38y selected from the following hBNP

segmenté%@' ¥al 6. be}'9 I ! Q'_{@l Q'Q%d( lsggnkl% g’l%}e ng segments in which one or more
-Val - Leu- Arg- OH [ SE F FRRe AT Y
Lys reﬁ(ha;E@ rplaed wibp @y ondvig S%?FdllPh SimilaglyTy IC-epnipaed, memcpresent may be
t e n
T N
segmentp whrFia agiomaere Myetesidups isyerdaned with p Ty ovenfAre rdsighe. sBtamples of preferred
loop-plul il htiRtdCpdaRds HauaNaIes %géxgelnE 4@99 hﬁﬂf’ éé?ﬁenlt N 30Gnd either of the

present invention iIs descri
foregoinphBNP segments inghich o3 1OoUG residvist e rﬁeac@nvxm{élypz an Arg.
2003, the entire disclosure of which is incorporated

[76] hﬁf RidRioR Yo KRS BFENRE analdph,Sa Qi&@lvlaﬁé%' bP Eha% %I{agﬁsfmause in the invention
ti de having natrluretlc acti vi f or mul a:

have beq:g dt@% epHa-thy 91‘[ ArFQ’I g}(@]}l&%‘, ILS. Rptank . 1 A@,BZ3Ar1§uqq Mazylg 92, the entire
disclosure ¢ Win%ﬁ by iR deftel 1R8din Befefddnés, [deitriBes@ ﬁéﬁt@é%aagg fapiPetiDictivity of the

NQ, wherein R 1s selected fromt up
formula goﬁgsi %ltq-% Agg-Lyf Met Agg- ﬁrg-ﬂfgger-S@r-§er—Ser—Gly—Leu-Giy—Cys-R (SEQ ID NO. 21)

wherein AS B/ Ae}é&/e@ﬁﬁémiﬂ) @&Eﬁm\.}g[ ; 9/ dI!y/SgegG'T& PSR beffde%l& L & Wo. 22); Val-

Gln-Gly &erp(%bfl g%%o P %@3 2% yet-yg@nfcgyﬁg-ewgysm ID NO. 24); Lys-Met-Val-Gin-Gly-
Ser-Gly- YbEQth NUEQi)VP}o-ng/[éfll\%fi QAGRSR:Is (B TPNO. Doy s ef-PFQ ys-Met-Val-

4
GGy BB NOER) VAl 27t -5l M@y SsobeSEQ D NO. 25
wherein RSEQKJ 12NBindlRld seﬁ’tﬁeﬁéé—yﬁmg—ﬁ&{s’\ﬁ@g for the human protein or a C-terminal portion
/yaI-Arg/Hls/ Lys/ @ y-Ser-dy- %Q I D NO.
thereof, agpji) R® 5o (OlD), &H‘Qy §S|H]qu )Wfq@pmh)@p /magifying moiety' and the modifying moiety" are
mdependé\{tg/ lb&ré/aﬁyﬂcléﬁg/ &318/1&)&’5 Bar vl V- ({;§EQ1 RN LA A re @EQAD NO. 29);

109-am no aci d §uence o) he native upstTeam

to
Lys-Val- é@qﬁ@% (PBR IBdYi3Mk, LY% ATy Maﬁﬁﬁ (SEQHD BP. 31); or the amides (NH,,
NHR' orﬂR%&ﬁMr%rﬁd]&fx@‘ﬁ{ereoRz is (O), NH2, or NR R" wherein
are |ndependently | ower aIkyI (in this case,
Asn/ Lys-Val ; Asn/Lys- Val -Leu;
[77] Aéﬁ, ]?_:%}gnt \/16‘?041,_@&,_ 1,g§u§d &@E@ry B \R90. gg) entire disclosure of which is incorporated

herein by/-}éﬂafehé’es alVeesbifids ﬁﬂtﬁm’éﬁcgﬁ & dnele i@aﬁl@for‘ﬁ@é in the present invention, such
Asn/ Lys- Val - Leu- Ar g- Ar ys-Tyr/Hi s I D NO 50);
a5 X-Cys ghe GheAmdg et ARpAT #%RSR Ser Eprely é»r:u Gw ¢ LyR &/ aleul Arg Arg His-OH
(SEQ ID BICR 8D P Quhedeat X iid 1t HQ}B‘; Qémiiya or $1- Ser-Pro-Lys-Met-VaI—Gln-G1y~Ser-Gly (SEQ ID
R - Cys-Phe-d y- Arg Ar g- Leu- Asp- Ar g-

- NO.33). | e-Qy-Ser-Leu-Ser-dy-Leu-d y- Cys-R2 (SEQ I D NO

© 30

51), and R is Asp-Ser-dy-, R2 cannot be
[78] AsS- Phtdnt 4904, 7630 isbicd -TEYfuarly SEQ1 990 MR entireldisclds@@lof Shidhlis incorporated

ther set _of analogs js described in Scios, European

* herein bypia{epee) St B PGS QUPURARIRB IS oG in fifi pscrt invention,

mczudmgdx@gJpheebaAfglmg%umsgI@g%%lg@&@%@ﬁﬁd Ggm:ys.y (SEQ ID NO.
ermnal to C-term nal Q carrier protein o

34) (vhergid St en SRR AP RRALSRSEIn Ok meton Ear ey Sr-Gly- and Y

denotes .A@swmgﬁ»mg Af@- \/vrQ)H (SE U L SSRASAR- VAL AR AYE AR eﬁ\@gg ID NO. 36), -

te: aSta cl eavage co a duresid

AsneVal-ligarrr e DG ERLD 0o D Sviecy okt <o-AieOB (SERAPAN. 5, -4gf-Yal-Lew-OH

(SEQID N@r 19) @F AsidRél- Bhe@ﬁQ-T@r QﬁptSEﬂfID"Nb @@n&ad it Rekr AL, ShARer Y& of analogs
eava&e site fused to sa ge site; wherein

* suitable 5 y5en P4 FPLGHER B 11V QSHEDR Bt kst bt 1850 or

greater. The patent al so describes the use of an

N-term nal |eader of 6 to 20 ami no acids. 25 [81]

O her natriuretic peptide anal ogs suitable for use in
- the present invention gye described in Daiichi's U S,

Pat ent Publication No. 20020086843, published on July

4, 2002 (the entire disclosure-of whichis

|ncorporated herein by reference), which describes a
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G y-Arg-Lys- Met-Asp-Arg-11|e-Ser-Ser-Ser-Ser-Gy-Leu-Q
y- Cys-Lys-Val -Leu-Arg-Arg-H s-OH (SEQ ID NO. 53)
[where the 2 cysteines are bridged] wherein X is H,
Hdy-Ser-@y-, or H Ser-Pro-Lys-Mt-Val- 30

[79] QA fufthdsadr ngnﬂretu( d Qam%sﬁéﬁlc g%?(ge] /i ki rﬁ?&%ﬁt %egtlg(ﬁlhs described in

substitutions IC INn no aci
U.S. PagginPyblication $iog 89@8109#%% ghﬁb@ﬂ' emfime 18f 2008 ethh pafire sisclobwre of which is
incorporaidH 'Tl@reﬁlcﬁﬂre?é?gﬁé( 'Iﬂls%ﬂl c%[l&i Bkt %rﬁ%?ttlde lﬁvﬁ?qaﬁlﬂ&e%c activity of the

functlon on a poly IS gener al understood I n

formulay hR'-GystPheiGlyAse-Aed tIeﬁ/Mﬁa&sptﬁﬁgrﬂp-éJy - ElSatSepheitee-Ser-Gly-Leu-
Gly-CysCSHB( @gj B N 400§ hal@innge 8 GhicktedCRH ke &%Scomsth@g)f (H); Gly-; Ser-Gly-;

secon structure of the resultant

ALyl SRt e s Ly HOI e Eiac (SH5h TN NEK e Met'Vel-Arg/His/Gln
Asp/LysFlﬁl?—tS@ﬂ @%{W(ﬁﬁb b hen. ?&%&%%tﬁ?a? Ergglsnﬂn ag ygéﬁr—@?—%- (SEQ ID

rop athic i ndex asi s o

NO. 445 Jar SBrME MNP A Bl r o e Bt eo i (FEQ TBSNPoRPoRe-Lys ThrMet
Met/Vall AAQMBYG I pli5é G%)—Ser\(ﬁ}' n@S]E( 4.18) ; Ncgucd e @étlgPrg)bys-Thr/Met-Met/Val—

Phen Ialanlne é é@ ¥ﬁ%e|ne/e ystine
Arg/His/ [ ﬁgws@y-(Sq:rl l;) (S Hpi A7 1018) 10 | WTaﬁ@rlo( ao@):l gepuence of the native
upstreanf RGN 1 pbroind): chdine SENINRE ]E(NIOOIBA cozﬁ;fowpé fﬁ%&nR( 1sQO¥I>) NH2, or NR'R"

rosine (-1. ; _proline : hi'stidine

wherein Y@Me@n@qun%mly loggx qa,éhq cage 3)4 Cleps ppfit 3@, ésrgL)@)VaI Asn/Lys-
Val- Leu'aﬁﬁlﬁll%‘g‘l’ﬂ-@_,%u-@r (@Q IbyﬁIO( -4§) N sn/1ARE N - z(\r%ﬂ'A@LysA@EQ ID NO. 49);

under s hose ski'lled in t

AsuLysiiaL i Areaiera s dor His (GBR THVG ioRtdr thssseidas NG RONKER fhereof, with the
proviso @&t @#$hd ﬁ)\‘rhﬁlg i@ RSP t’fi’er Glyhﬂl%rﬁgeﬂe{? IAGsp 'A@Q% 8 y—% PLE S@lr@ly-Leu—Gly-

still result in a $ f%@ﬁﬁ with sinlar ogl cal
Cys-R* (3Q NG 51}, aéd R' &t A0t iR @annﬁubﬁlz@gr\@&iteu-Arg-Arg-Tyr (SEQ ID NO.
57). functionally eqU|vaIent pol ypeptide. In making such
)
changes the substitution of am no acids whose

ropathic indices are within 2 of each other
(80 A ShRian et b fesion indserdbodt Brest Foponset RagTinEPOSIZRGBI, issued

Novembd&es! | 81| ﬁrﬁjcﬂ dBYcRb&IS Bfton PRk BARE cWinhieh fBmON @énn%?tb C-terrmnal a
ot her. are even norﬁﬂgartlcularly preferred. 10 [8

carrier prpgingfabou e & 2bowol k¢ wiHeh daes nqtisartainiiu sqalés«tsmwtsp wuences as

Staph V8 élé’a@ag%rﬁ'ltgoa AGHHIS8 Gl%ﬁ’vag@ c f f@lﬁtrésYcﬁlta Yor %@;})1 Gli)h&qgéﬁéé Positioned at
of rophilicity aten 4,554,

the C-tenéﬂl?‘cp %f AT ’W4| scnd jaspeplideonqs sPriiBiag ﬁe?tmhnW plepyage site fused to said

cleavage ﬁﬂ:t Wh&bi sail iAW Gesteih BalibilshS1 9F RRALESH of QEAr. Q‘I{@ﬁzﬁéﬁ@ also describes the
hydrophilicity of a protein, as governed by t

use of an %m%#qafl%ofgt%%mao éfsacent ami no aci ds, cor rel ates
Wi th a biological property of the protein. As detailed

[81] |OtherU1a§1uré_t’iét Fptidd axgtaﬁ’(ﬁ;s lsgi'éablé h& hl 1|noth Hesent invention are described in

roph|I|C|ty val ues been assigned to am no acid

| Daiichi’s Fi% lA}C@t10P5N? @0@9086@&}5 p‘(ﬂgls@e)d Onals"fbéfi'{ #1038 ((}g gytire disclosure of

gl ut am ne +0. 2 gl yci he r eoni ne

which is ﬁaorpcﬁiitéﬂ lﬂi@ﬁ By k%r&;:el%hcﬁ 84sbrits b ﬁﬁ)ysaogm@ﬁﬁﬁftﬁgbélﬁpepnde X-Cys-Phe-

. Giy-Arg—l%ystIgf)AspFﬁ.rgﬂerﬁ@r—‘écr erySery/ ly—Igngﬂy-,Qé(s- @V@)Leufﬁrgﬁrg-lfhreOH (SEQ ID
NO. 53) ﬁ»h@re%e 2 Cysedilfk AR l{rrd%ecﬁ)whereﬁﬂekrl& ﬁnH[@Iy(S'ellG%)-  oriUS b8 0-Lys-Met-Val-

l'eucine (-1.8); isoleucine (-1.8 tyrosi ne

.GmGly'é(effﬁXS’)(éE%ﬂ%W &Pani ne (-2.5); tryptophan (-3.4). As

i s understood by those skilled in the art, an am no

[82] Mhﬁkﬁg&uélﬁs&hmﬁﬁdnk Uih€ thy8:10patRiB QAR of AdNd BGdsPcapl 15@ l:(ﬁlhdered The
h|I|C|t value and still obtain a biolo

'lmpoﬂaﬂcsag g By ppattic faing ACIA &1dex aﬁoafemrgﬁntmctaw(eﬂ%%wmoyapolypeptlde

is generalEiquidU@tb&f‘hl 8O by PRPHk laél@pted Ehaﬁﬂﬁf}elﬁﬂﬁ%ﬂﬂﬁl%pathh Rharacter of the amino acid
substitution of am no acids whose hydrophilicity

contribute, i the secgpdary,stpusure qfihe resuligatpelyneatids; §’h'ﬁPé‘¥ By definics fhgdegeraction of
the proteinMRitle Behafolwdulcb] Bach a8finRREd ha@ bE@asdfiRd a Bbpaahié AAbYon the basis of its
preferred, and those within 0.5 of each other are even
nore particularly preferred. [84] As outlined above,
- am no acid substitutiops/insertions can be based on
the relative simlarity of the am no acid side-chain
substituents, for exanple, their hydrophobicity,
hydrophilicity, charge, size, and 25 the like.
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the biological activity of the pol ypeptide) that take
various of the foregoing characteristics into
consideration are well known to those skill in the
art and include, for exanple Arg and Lys; glutamate

hydmph@ﬁ&t)amﬁﬁaﬂéeechaﬁa%hﬁi%s a@@&l]o‘x@r eRbRGre (S’rh df; apiRe (-Ialn% leucine (+3.8);
i ne; d valine euci ne and i sol euci ne. g4)ﬂu ine (-
conine

phenylalaging (1219 g g eriRodd. 5E>ynqﬂﬁ@f§@e ki) jalsging Gtk ﬁeglawe -

0.7); sehad (b 18)' eﬁ'jp@)pﬁﬁp“) 99 fyfosBle (- I%P})roﬁﬁéll( 9Gs; Hl@t‘ihukée (-3 QP glutamate (-3.5);
a variety of recogni zed peptide synth

elutomifRChel GRS (P APAGHOGUES HOLH ik el ATE o nd llibe understood by

those skilfe@l HtthO Bk, FRLNOASHo SQHd CarPHASBsBED BY Sother amino acxds having a similar
ni synthetlc net hods, and reconbi nant DNA net hods.

hydmpa%?ﬁm@xm paoFe. ABRStDESSY ther NOBMFPIiss & ith imeilap bielagical as g still obtain a

b1olog10ﬂﬂi&mﬁb§dl’lybﬁu1@al&lﬂ|ﬂolyl9%ﬂfdb d@n RRAKLE QudhVhafdes, MBE Substitution of armno acids
triyretjc conpound units in Sequence and optlonal

whose hydiepaifi Rgicerae wHhia &4 ob ek U8 et Bos ANSbF Y ilin 1 Of cach other

are parti€FRQeTélred ot $hosd WRhin 16 5GP BRR HMESrdB¥n BlokPaARhIAN ?Ileke)‘red
conprlse a | eader and/or extenS|on sequence at e

183] oﬁésnag@ un %gtggév Igef arteg\l%t ef éﬁl‘&io% 8? F tzli#lg? 9 orgpach)g gg mafiizeoeffectlvely on

the bas1sl\bﬁ lhﬂj;ﬁphihblm t Urey pafegt 4,584, 10¢1 tﬁl’s Qis3lsHr® bf fvﬁfoﬁué thcBipoRRE herein in its
|,ow ng structures:

entirety, Nr_r,o‘tz e tl gg RPXF% lg\éairatwhe g ydrophilicity, oxyB. P]fqmm as governed by the
hydrophﬂ.la@dﬁ' lits Nﬁac{eﬁpﬁﬁﬁﬂ achdis) Gorrclatebﬁ’fﬁﬁ g broﬂo%ﬂ:@ﬁﬁ‘épeﬂ?bf the protein. As detailed in

U.s. Patcf_nz 2524 (hgﬁ'f %‘%LP éhﬁ}‘qp@%é%]?eé I]ilaVC l{egly?ss%%:} g aflgtg] acjq residues: Arg

(+3.0); L¥Rs3.0)Odsp@tea B ® He); kluta%mta(ﬁ@ + ) s@ine (0.9); aéi;aﬁ@ma @40.2); glutamine
rluretl ept de or natriureti

(+0.2); g&yé:B{e (ﬁ{j %gﬁlgg ﬁbdﬂmlglﬁg(c@? in.Hy algping -0 Wéndéx&q {0-5); cysteine (-1.0};
metluomﬁee@-ll gyevalihe &158 1e@EnO (-1 ROle@Gied(-1, gﬁltﬁwﬁﬁe {hah; sHeBylalanine (-2.5);

by an 15 enzyme.or .enzyme cog

twtophaar(g"r”ér & %@WS@H& I 488 1o i 8o AR AT b suitsd for another

having ad&inéls MlopRliRBE Rhluk rhn%t\'ll'l?tlﬂ,&rmmﬂ lsﬂ)lhlgléﬁ@' udvafehiy -aff Un particular, an
r

1mmunol%lijl%g equlg\Bﬂgtgp?lmlgq D ycgue ﬂhanggf,gthgaqu stﬂg_}?nLgf)S amino acids whose

hydrophﬂhéi@-vhlu&s aré\ﬁx@hiﬁhifz ofA¥agr bth&@)is pr[eﬁalﬂsd liRe QhicRYe ‘fv@lﬁm +1 of each other are
| e am ho _acid, an am no acid

part1cular_fye[a%lﬁ% an (b“:g IB{I] 0(Seof§ach qtl'géerg Ievenr%;m p%cx%quyﬁrﬁﬁaqd

peptide), or a protein; and Leader is selected to

[84] M sogkliricth @bdVef Shind ALid Sﬁﬂsﬁfﬂitlﬁlﬁﬂilddﬂlafﬂ &, be HAEIAHShS teativl similarity of

f.iication of the_multipepti

the amm{) %(ﬁli 31%3 am %ﬁlt@n&; @r Gx tl}eB" op NCity, hydeophilisite chSt,rge size, and
the like. EReNTEryORkiutbhs (i yﬁmﬁi’nataelaéi ﬂla( QN ARRHetRInRaBRikIutl si@lificantly altering

the b1olog§cg1 g%lgltwfahe ﬁPtgdeiTé%V eAlaﬂm.(s gé%e Ec%eé&%g St%%%lpglrn% consideration

are well ki@ 0&8hae Mqlam tH@arﬁﬁiddndh!ide( fol E9aBp R A ASPLys; glutamate and aspartate; serine
%g -cleavable by Furi n;

SEQ I|.D NO
and threo‘(”llﬁ?§§3 AR - e Vflgﬁde‘F oxgerl islsyeine. ¢| eavabl e by
Ur oki nase; (HIS)6 Al a- Asp-Lys (SEQ ID NO 63) or
[85] (Alslivei)l e Ahderddsdat Byybodel sRilleSRQhE RriNGtrilBd)c peptide (e.g., BNP) analogs can be

prepared by a variety of recognized peptide synthesis techniques including, but not limited to, classical

- (solution) methods, solid phase methods, semi-synthetic methods, and recombinant DNA methods. -

8.1.3 Multi-BNP Peptide

[B6] The natriuretic compound may also be a multipeptide having two or more natriuretic compound

units in sequence and optionally including spacer sequences between the natriuretic compound units. The

17
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25 - O eavabl e by Enterokinase; (H s)6-Al a-Asp-Arg-Thr
(SEQ ID NO. 65) or (His)6-Al a-Asp-Arg-lle- (SEQ ID
NO. 66) Cl eavable by Factor Xa or Factor 10a),

i nproves solubility and/or assists in excretion from

uhdkEmayCid optindlly: AseASTR ,
compo oo %}fﬁ pu?II{uf 1|1 d gtclotgh ads Xndfgé;é}ét%%ﬁg %&S&eh% e)lltﬁeﬁm)r o(r b%tg ends of the

natriurefiqpepfigy cogwpynd. Jipy eﬁfé@ﬂ% %y vy of erampiing r@r Emijiaglapd withent limiting the
structurd £H/oN B P& Bulipefiag Mﬁﬁthh\% L fogb&;ﬁ%; Skenfrbseavage,
preferably by an enzyne that woul d not cleave the NP,
the Leader can be a | eader peptide froma native NP,
18 [92] Extensi@ﬁ‘[ﬂgly? for exanple be a single am no
acid, an am no acid sequence, a peptide (e.g., |eader
peptide or signEb-[gepdindg), or a protein; and
Extension is selected to block the C-term nus from
conj ugati on, assi st urification of the
mul ti pepti de (e ﬁ‘der“}iﬂﬂfh?;iﬁ Al a- Asp-Ay-G u (SEQ I D NO.
68)), inproves solubility, and/or assists in
excretion from Ldaderdd-[SpadeeNg],; Al a- Asp-G y-G3 u (SEQ
ID NO 67) - cleavable by 5 enzynme cocktail: V8
pr ot ease (endo u C) and endopr ot ei nase
(Asp-N), Arg- Three cjgpw‘ (sEQ 1D NO 56) or
Arg- X-Lys-Arg (SEQ I D NO 57) where X can be any am no
acid or Arg-d u-cAdg-{Ppager(M8HEXtEMBIdNO, 69) -cl eavabl e by
Furin; Arg-Val-cleavabl e by enzynme cocktail Urokinase
and car boxypept _qﬂ)%; 5 . Lys-11e-C eavabl e
by Ent er oki nase]ieq%q Spad&SRPAPE% eFlEm eavabl e by
Factor Xa or Factor 10a); and Extension is preferably
[871  cVes¢able fromthe mul tipeptide by enzymatic or
chem cal cl eavage preferably 10 by an enzyne that
(88]  WoHhfl fQkaRlIEBY E o Biey N 7[89§Lrﬁj12y”9 cl eavage sites,
such those included in the Spacér, or separating t he
| eader and/or extension fromthe NP, are preferably
[39] - ¥ sematiuessic peptide gr nefriwsitis peptidy apales enzyme cockt ai |
will cleave all of the cleavage sites. For exanpl e,
[90]  tdpRce @RI ShihCadM Ssilike mA{ %rr@& of 4rBR6abiD rNAued ikt £8Rleaved by an
be cl eaved by Furin. 15 In one enbodi nent,
enzyme qf gnzyme cpgkta(q,_lprsef%abh L 9%‘}30 @1%,1’6@1&8 QrSETYENES qﬁ@mn@g*)mds not present in NP

GIEX$peRIS ICN.GIS B) S0Ak ’pm(i% ESEON -Lys-
(o8, Gl éfglr |2 (S(E@a Asp GI@AgS égﬁlésl\% 70(?5H$Ar§&Ly5Arg(SEQ

ID NO. 5 Vﬁ]eﬁfp Eysa Lyplle: 6311% 2%l e)\/8 pr ot ease
(endoprotei nase A u-C). The resultl ng product is

[011 - NRadd b;ha? ForNRafkehid b@(&rhhﬂggﬁd[ﬁno adi®%h aliinPt 8Ghence, a peptide (e.g., leader

t Leader is
peptide 0{ ﬂg@aq ge% : A5 B _p@t?n (an,q\.lﬁadPﬁ is. s'&]egteNcgble@E@?e p{je}:@uuqfﬂm conjugation,
assists in Qurifidigh &f by Sl RERg], @{MQ-AIZ-A)SI) Gﬁ))ﬂt}ﬁf @Eé EEﬁNOb 58)a-n¥leavable by

enzyme oGGRiITHE PSR pOREI LIRS, G ochia oty e Kb G2 €EQ TD NO. 59
or (His)6IADh-NG- AFgZX)Ly@lM}E r(%Q(IIDA%Ir'O m?)saig&re H{tdH0be eﬂl?'&iﬂmo &tflor (His)6-Ala-Asp-
ac
avgGlu-3fecrg b9 By GG b B rsu e S A Ayl SERLID NO. 62) -
cleavable 8¢ Uekinadd) (HispRRM By f\l gmym&gocbg Y g@ts)la;mE%pJnys NOBEQ ID NO. 64)
| S or coO

i 01eavab§ﬁgtﬁlpté$r3 A gglﬁsg@@a-wag@rm SEQ D NG 'S5 or (RSK-AlT Asp-Arg-Tle- (SEQ
ID NO. 64)H18gvEb1AbRAFASH-Xd M’F%Iﬁr Mﬁb ifn, Q:s' @umty dotlor a@l@tﬁﬁ%k&&wn from the

cell (e, STt SRS SR NG 7. andlscmriaiton s bea- Al Ol (SEQ I

NO. 68));nd d.chlic@kd PRESILEALIBANME TRkl %Sﬂlﬁ)&@ﬁ%ﬁ}ab&gﬂﬁ@w chemical cleavage,

preferablyg}(g{gi# lﬁ%%y?r%ﬁl%& grgﬁ]é:qpt cﬁeL NPH]g rlNPII,\I gw (igan ey ga%tbg a leader peptide from a native NP;
(Hi s) 6- Al a- Asp-d y- (- Asp-Lys (SEQIDI\IO 74) or
-Lys-1le (SEQID NO 75)), Extension is :
(H s)6-A a-Asp-Q y-(-Agp-Lys or -Lys-1le), and Spacer
is Asp-Lys or Lys-lle). This enbodi nent can be '
cl eaved by an Enterokinase. The resulting product is
NP or NP ' -
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conjugate. 30 [98] In another enbodi nent, Leader is
(Hi s)6-Ala-Asp-@y-(-Arg-Thr (SEQ ID NO. 76) or
-Arg-lle (SEQID NO. 77)), Extension is
(Hi s)6-Al a-Asp-Qy-(-Arg-Thr (SEQ ID NO. 76) or
[92] @xganélbﬁmﬁ Qeiaglplel\l@a s?n@e)a 1@&@&5150 hccid @gqgen-gp a gr ﬁtlde (e.g., leader

g mbodi nent” can be ¢l eaved
peptide gy S%l:mflde) 14 POl Kyisagen idadects te hk}gﬂﬁﬁw @or@mwm from conjugation,

assist inl PErifi@EM bF A &ﬁﬁg%ﬁe '(§% NI?HQFG AEIIE AP @I}u@ﬁlt ?SE(}%J[IQ@] 68)), improves

I n anot her enbodi ne

solub111t)5era§d/Af RFSIALS i gxcEption fjorAgl}g: cel, ({e gd; éla(—@@fp]yﬁilmliqu NO. 67) - cleavable by
enzyme b&RHA! V8 bl%teg;el{ergo roéﬁﬂse'o@lg '(ﬁraﬁd éégﬁoieﬁhéﬂ% é] ﬂ? Ar%%ﬁ:-Arg—Arg (SEQ

Extension is (H s)6 ‘Ng’
ID NO. @@)Or ArgiXtlyp-Arg ﬁt 57 tvﬂ@r cr@(beﬁpy @@WP g@}ép@m@g‘ﬁﬂutyﬁg Arg (SEQ
ID NO. 68| -82586lc ¥$ F8n; %%Mpélbﬁalﬁ@ gy E&?ﬁ’l@ )&{&@a@tUlgﬁﬁasg an@%%&?peptldase B;
cocktail under control condi fi ons. 00]
Asp-Lyso diverdle-Clsenails %ﬁl@terolg,we,ezﬁrgr’glr or Arg—Ile Cleavable by Factor Xa or Factor 10a);
and Extésign 1Y 19‘613@1%9 é’%‘leﬁv@l&ﬁﬁﬁ Fhe'%ﬁlgf%ﬁﬁ) tk@r cﬁél:ﬂlcal cleavage preferably
Leader (SEQ | 82

byme%%h@uwlq@filﬂvgﬂw GI u- GI y- Asp- Ar g- Arg (SEQ I D
NO. 83), where AAA is an am no acid sequence from 3

[93] tEnz@QleaﬂbzR@ Aited, ERBItANE helud@ndt e Ipa&E, eBIaQJ,pXra@ﬁglﬁ)e leader and/or
the NP or NP conjugate can

I S_enbodj ment ,
extensiop g’P‘é‘éQf‘elﬁPn%‘? PgreRbbsflsdrdsodhal acinelsaRgpRutr ea%rle@oelﬁ%lw&l cleave all of
the clea/@ @€ Kitefll FolOERP1CMB cle@ak€ cit< ARUTHr QRN e IEQ HYNO. 156) can be cleaved by

. anot her enbodi nent, Spacer is
Furin.  Ar g- G y- Asp- Al a- a u- Asp-Pro-Arg (SEQ I D NO. 84),
Leader is Qu-dy-Asp-Pro-Arg (SEQ ID NO. 85), and

[94] Ebtons SinBatlitént,(Idade & (Blishi: f@aééksﬂ@ Bnmo a3 sh, Bxbaion is (His)s-Ala-

odi nen the NP aor NP con ate _can
Ao G PR LA, 6B s B T-Ade-b OB B Dt B embodiment can
be clea@BZ,ITES Erotide Qéddopr[)tlﬁigée dlﬁlC§\ ok Vel BiF e SrROKP-GRPSQ@F-Glu conjugate.
|sAIaArgGIyAsp A u-Asp-Pro-Arg (SEQ I D NO

91 ot RS e s 0B s R Rty . 7 o

Arg-X- Lg& -ANQISESOID NON7H)hivseRITD O HEEH&S/ amiddeiclP BxendNbh is (His)s-Ala-Asp-Gly(-

cqnj ygat.e. € e rel eas sing a thro
are gk ATE L RS0 2 B Siatiuatnniandb fABAY 70 e frosen be any amino
acid), aem’tspﬁ'em mg-TﬁpzasgemH rgi(SE/ED Nk 56) d;@agagr lezsgmﬁl%sm’gb N@RBY) (where X is
any it api). AR ot Séwﬁéésaefwgg%g@ubﬁ@@ R Goist NP o NP conjugate
amno acid residues in 20 length. In this enbodi nent,
[96] - tIhenddktrambbfneon L egat & (Hw)k Ae- A[s@KEﬁS‘@Q-VHB(SEQ) IBNRO. 73), Extension is

(His)g- &é‘ %4@ '@‘gq}éf &E& ﬁ)ﬁéE@’l aﬁd caeg%rArlg-ﬁ/é‘% dEPS ?tgbodlment can be cleaved

by a UrdtisaséiSprboGipyptidate K Sickail DINGesuds, prafick iEXP 8NP oshjidite.
(Hi s)6-Al a- Asp Gly GQu (SEQID NO 58). Inthis

[97] S%Ialrl]o(éherrre bdnrngli; glaggrr% ]8 o.}g%-é%ﬁ?iyégggqu% {Sghglﬁsﬁg 74) or -Lys-Ile

- (SEQ mnﬁmpm)t Emm MHts)ﬂ-Aiﬁ)&l@-ﬁlﬂ-(-AEﬁLﬂd%]—L}lfsﬁlealmihﬂ FSphcer is Asp-Lys or

- - - NO. 93),,
Lys-lle)Le % re?n?g&ﬂelipacebreélgsfvg Hy élrc%é%r gﬁ% (l“ges%shlg% product)1s NP or NP
conjugafext ension is (H s)6-Ala-Asp-Ay-Gu (SEQ ID NO. 68).
In this enbodiment, the NP or NP conjugate can be

o SRR AR R R AR BT E T A 1% ee

~ (SEQ IIQEINE) 77)), Extension is (His)s-Ala-Asp-Gly- (-Arg—Thr (SEQ ID NO. 76) or -Arg-lle (SEQ ID

NO. 77)), and Spacer is Arg-Thr or Arg-lle. This embodiment can be cleaved by a Factor Xa or Factor
10a / Carboxypeptidase B enzyme cocktail. The resulting product is NP or NP conjugate.
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[106] In another enbodi nent, Spacer is du-Qdu, Leader
is Qu-Ay-Asp-Ala (SEQID NO 94) at the G 30
term nus and Extension is Gu-@y-Asp-Ala(Hi s)6-Au
(SEQ ID NO. 95), where the Gterminus is linked wth
[99] 2@ th 4sdin eﬁ%ctuﬁ&{t sﬁ&r@mfg%fgtﬁs&)%f&ﬁd A0 PlooE! (@EQ%'I@ 78), Leader

can, for exa e cl eavabl e vi a ent er oki nase.
s Gl AspiATE- S G BN, 71 anbEgiensn & GHFigHESC AR e Arg (SEQ ID NO,
80). InftBk @ASEHMS] YN OY&WJ%L@% Qal ﬁé’lgz‘fb%egtu@]hg @%8})@1 lalnc?éarﬂ&ypepudse B

yield NP-du, a novel anal og or a conjuga
enzyme gpqktailiupder pontipligheondigipnsenbodi ment, Spacer is G u- GI u,
Leader is Ala-Asp-dy-Adu (SEQ I D NO 67) and

[100] B%aﬁah&@mmahtssﬁcei\hmés&gﬁsﬁ AR G1l- ﬁ&QA}g%gQSEé&b) NO. 81), Leader

the N-te th f
s Glo-Gf o a2 ez SEOUPOUD: S0 (o AAA-CRITIEHSE Asg-ApfSEQ ID NO.

83), wh@X AN 8 an Bkl 8R\seRIeRMId SR 8T BHind 888 resldle IbsSuth, preferably 3-15. In
odinment., the NP or NP cog|u gate can be rel easeg
F

this em‘%?go 1G5 o pr UF eanesaiecsradisreirerh uine gty andsagpogypgptidse B enzyme

cocktail MRieEbdhtroBedtOi®liolP anal og or a conjugate of NP G u.
[108] In another enbodi nent, Spacer is Au-du, Leader

011 eyl iinedibnt Serost RebEA A it GRckPr e 80 AN 54) Leader

is Glu-GlyR&spCPrb @r (SRGSID NO| $5)kmd Btdehdiordis {1iS),0ilu- Gg‘iAﬁﬂl‘ro Ar% @smgm NO. 86).
I n this enbodi nent

rotein.

In this cgpoRBeN oﬂ} 3‘&2 N@éﬁgﬁ%ﬂw enebsTelrasedjusige & thasmbpe nd Segoxypeptidse B
enzyme ¢cek@di@pr ot ei nase A u-C) to yield NP-Au, a novel NP
anal og, or a conjugate of NP d u. [109] I n anot her

r102) - RCSRARE Brpo R St 6 Alerinb - B oSl PotArs (SBQ ID NO. ),

Leader 1ﬂ}hn-(Glb'|lAEs))6’m°\hﬁg BER- 18 No@g), :(nSEQtelnBorh\@ (HQ;YQGM‘IE?-&SﬁJPﬁ)-Arg (SEQ ID

|s [in f usi on
NO. 890 37 (Bt SRt o APSEINE. PHVEHT b SGHAEH: e gombine and

carboxypeptidiPAcanimegatigaican be released usi ng a 15 V8
protease (endoproteinase GQu-0 to yield NP-J u, a

[103] wgv t)}/IFrn %gpxéeg g?aiei 150?11 tkﬁ[a %a({% mrMFteD?IF gncﬁp)gensmn is (His)s-AAA

Met-Met f8E@ tID &¢0. t%atwhafmjAA)}L if 3@/ ﬂﬁ‘gﬁ it @éq;enoe EﬂSﬁDM d40 ﬁgﬁh a&ﬁ residues in
a., BNP tl 0 un an rovi de, t he nmpound wi t
tengts. 1R SRR e NPOTRED el T Xl e ST 6.

t he nDdlfylng noi ety can reduce the rate of
[104} dagn@tumd:rrh:ndiofentt Beacoaik rAspiAspiAda-GOREIUSEQI ID NAr $1QuBeader is Ala-Asp-

avon FGBTEN 20 e 1L IS St h S BRER %0, 59, 1

embodimed)rihe INRlof BP degjugdedan be tdi@sedmibitisfd ¥d prarease (dndoproeishe Glu-C) and
rade N t he absence of the nodifying noiety in
emkmnnéhm%g'ﬁslr%ﬁnénts Preferred nodifying noieties are
t hose which permt the natriuretic conmpound conjugate

[105] tImaIroelteacmbcalnnttﬂtLeﬁpmethm-aﬂd -GlysGlyrSEQ CaMNO. &), Lexdtsig al:0Asp-Gly-Glu

(SEQID I\IBeG’@Ua%lgngac 01115 1%#?% -ﬁ%}? 8&? @%@%ﬁ@té’sb u{nﬁl’tus eémbodiment, the NP

or NP cotmal;ﬁbcvahlbb yeleaaatising BV ® potpacafenduptdtaindsy GABC] thhidld NPeFle, a novel NP
re. [ ieties that can be attached to the
mmbgor%§$$g%gg ﬁ@%%gﬁpound to formthe natriuretic conpound
conj ugat es described herein that nodify the stability,
[106]  &oingHier ¢mbyodingemd Spacebis Gllw g hbadesis GlurGtyyApf Als (SE@ HD BIGX 94) at the C-

. terminus aﬂﬁt]ﬂtéﬂ Sh ilSCGﬁlIo@‘g' %@qﬁla(%ﬁsg L %ﬁbn]g HBe é})/ wlhglg hhe b%errmnus is linked

ol'ymers or o
with a fusgulm Pgunaer &, appregridte fojoh |pmten,pxzih§&n®nsfoo exanipleg bﬂdbemablﬁz ]zine]nterokmase
The polyners (or shorter chain oligoners) can include
weak or degradable |linkages in their. 30 backbones.
For exanple, the polyal kyl ene glycols can include
hydrol ytically unstabl e |inkages, such as

20
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| actide, glycolide, carbonate, ester, carbanmate and
the like, which are susceptible to hydrolysis. This
allows 21 the polynmers to be cleaved into | ower
nol ecul ar wei ght fragments. Exanples of such polyners
In this e’ﬂft@dlnﬁﬁts fhe INDeR NP @k ugéiélgﬁ?ll arelled&e&*hs%x 08 FdleaddQendoproteinase Glu-C) to
153, 211 to HubbeII et al éﬁl Representatlve
YWRiN%§%¥BBﬁv4N@amﬁ%ﬁﬁ@ﬁﬁ%?&%FOf d3P1poph|I|c pol yners and

ol igonmers are described in nore detail below 5 8.2.2

- [107] I'Mﬁjﬁﬁmliﬂﬂehfbod\ﬁbﬁt S@%el{llbﬂl]l GW%E%@'E@JQBLA gmlmlﬁk%m NO. 67) and

Exensigy o) ekl RPBEH HRADN: PRCYaY H, NGTTTBLS Inked wih @ fusin

partner, |dnnapbﬁ)§nit@ fusil pradtelcy vaidh @iny €9 exaBp! b&Slea®bR€Via enterokinase. In this
sugar . noi et] es, polysorbate

embodi gﬁp Iolr ﬁ-ﬁglgllé]%gr% %gﬁe Selasedyesinggr V38 grogea? fndoprotelnase Glu-C) to yield

NP-GluBQioYﬂNde@lB@oﬁ aaRbatdbiRe Gas 10 [115] Pol yal kyl ene
glycols are conpounds with repeat al kyl ene gI ycol

108 U BgiEaETo0d ZERLE, LIS, RIS, BLE Bl no .06

the Extegdlglﬂ. t})u—GlymsptAISJGhe(ﬁMDmOI ), dnld Ghe @iekﬁh@sns Tkl tsGtharf@sion partner,

ent ol | en yl ene gl ycol, or
an aPP“fﬂEEIﬁ&ﬁ §’ T s E%‘i’%?ﬂ% e P oW SopRsRIeCP deyRisRsed using a V8
protease ((élﬂnpremaqalceu Onesriad sPHth SNRvENFIRaREGD: RCaRYdatE NPXGIde
are co-polynerized) or branched or graft copol ymers.

10915y S RG0S0 B o BB EL RS w0, 6

Extensioaﬁpﬁlue(ﬁﬂiﬂ)@ﬂ]s Azpeipsdn i(BEQAD NO. @h’b yhete he drRinus is linked with a fusion

ertle and is eral]y.,. GRA :
parocr, B AR5 ol s TR Ao g et R GG P afipsed wsing 2
V8 proteas(ew@:ﬂa@me Glwag reeyield erlﬁﬁngﬁelfNMﬁhB@ Ol codjuightc RDNBIGIu,
4000 or nore. PEG typically is colorless, odorless,

Ie or water-m scible (dependlng on
8.2 Ma‘?'ev lﬁﬁsﬁjple ght), heat stable, chem cally inert,
ab nd pont 0Xi C Gis .
[110] hﬁ%ﬁ&lﬁjél%/%t %‘?%{1: gyaré bﬂ}lgs thgt O §,DI Caiitrly C O%Ol’l’ll;}?g.{ld ﬁpgb?fczéBNP peptide
compoungn aidypiomide rt}%pxmnpmnd merrESMdpropdﬁuesfeBrdeendnbaEﬁem erresXample the
modlfymg nfmét)? 8%1 %X&Qtt Olke! orfl%lF Udcﬁitlgn opl g{b %émg{%- 6(\:/\%)%1&{911%#] 81e¥an81|gs environments

r om e fol ran
(such as thp €1 drasti ang/op thefbdoodsioem), Eulﬂﬂhatﬂesé Of th2 n3iprele 2ompodndB,degraded in the

mod1ﬁed2ﬁ)1:}x? thaﬁ vaQﬂq f)@ fl(}%{{c{e |1rr1] éheen‘%%gﬂfg% ttI%e‘GmoE}%n o f | ngsi.ﬁh environments.

res W
Preferredsmbdlﬁmtgsmo{eﬁ&;?q:reﬁhese PEGchmpyrmiie tl'mfolmdjrame&@ﬁﬂuﬁcé conjugagSto retain a

therapeutg%l%yAp%lff? aMt rcergtrf\%% gﬁ%)/%t he a %I?Saééfxgn @L?‘Ctl%cgﬁlﬁgﬁnd
filed June 4 2001 the entlre dlsclosures of which are

8.2.1 i ncMomatheﬁEﬁe‘t Stahilisy, Sobdlitgandjor Bioclgubtay dicdyier sed as
commonly supplied on the market. By nono- dispersed,
[111] - {Thetesarprammeroth atictine thab Iyt bk yaltenhed d ylceohatmamd} eangpoand to form the

natriuretic (9:?%) eCU{) e@rde%.@i'b&h&aeﬁr «?A 13 thé/ S agﬂlgfars&lgl\#h f HPS biological

activity Off ethe triateat WWWIW@QMr \Eeargﬂts mti:bud@dwdmehlhedmlymers or oligomers,
hi l.aed conj ugate
b pmﬁn@%ﬁi%c}ﬁ% %aﬁ&‘ﬁ acl Fﬂ)l?ﬁ?lls og lgg%&rlgpr oduci ble 30

T?/hnt hesi s and FDA approval. [118] The PEG can be a
I

[112] ﬁ@abms@l (prrslportaf Chrin oligatpasdydan Gnaduds makeqc@gtadabh finkages in their

“backboned. ¥of kEnddE 1A ﬁ%ﬂbﬁ%@t &%ﬁ)lst &nli cqucfe )ptmsggge 11nkages such as

natriuretic co can e an

lactide, glpotide, sprbonates estest qqld;ay]aw@@:i the 11ke which are suscepnble to hydrolys1s Th1s allows
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22 (or MPEG, where one terminus is a relatively inert
al koxy group, while the other termnus is a hydroxyl
group (that is coupled to the natriuretic conpound).
The PEG can al so be branched, which can in one

the pol@HROE BERIaRE HRPILFEE HoReuIASwEhPEEAM EnMYs Wt sBeh polymers are

. represents a central (typically polyhydric) core
descﬂbe&géh?xa@a@ﬁné%s-é’é%?ﬂfé&r %ilgf’?]tldp Hébbe&ewer ol, and in
represents the nunmber of arnms. Each branch can be
[113] dlﬁeﬁ@feﬁﬁtiv&hﬁ&@hﬁia,mnaﬁ#]ﬂfcmlﬁatp%ﬂﬁﬁd‘ F1y8 e aR] SligoMlelshire described in

ethers and/or esters. e nunber of arns in can range
more defall BElP¥hr ee  to a hundred or nore, and one or nore of
the term nal hydroxyl groups can be coupled to the

8.2.2 r endivlephibé Moldes nat ri ureti c conpound, or ot herw se
subject to chem cal nodification. Oher branched PEG

[114] | Wbt tgkrophitasMoictyetie b€ Mutehs ydiopkilié edomtke@as will be understood by those

s P PEREHET o BEA SO bl RS b

sugar mdi€jes, @eFndrBatamgictespamieohbiagionahbeysy| that is subject to
ready chemical activation. Still 10 anot her branched

' for he en t PEG has reactive groups, such as
8.2.2.1 cgorlﬁél@?“f,caﬁ‘fog%ﬁtﬁ% PEG backbone rather than, or in
agdi hi t h d of. the PE ai ns. For.ked PEG can,.
113] - PRl ool 8 BB b bR ieo DT SO e ffbiments the
units aref gl ndeoficab (@gc halgetBie sipet er polysropylbnengdiyaud). g theraardbodiments, the
IS ' ed termnal roup. The te ylene
skylene il B doBMMRLcotoRiBe 28, SPPLYRONEY ri Fotymers con
be random eppalymers (foramehpld, PG chpldne pode aldkabpyienegixideadre os-polymerized) or

branchedgoggra.gl?:%l:uo esfs_all forns of |linear or branched PEG 15
co

gar Miieties . [119] The natriuretic
ounds descri bed herein can include sugar noieties,
[116]  alplwthytenaglicnlown RBG, it hogefestd bolpdkylenet glpcodrand ik ruseful in biological
licatiGJE B ; - . [ i .car r I f
opicod VRl LR E TR0 R Y i BBV s 00 e oo
and Drugndyiirainistrationn dIRGHkas theforavle ~(@dECHiGYi-{ etlert @, cag range froin about 2 to about

ti <vio di ri 1N acchari des d .

4000 o E%OI@S acc éﬁ%@g g %Sﬁﬂgsés’ 8 daﬂre%ﬂ g‘éa,te?gs?lg@og%n?ggreﬂsﬁploﬁ@ependmg on
moleculapweigfh | hpg atblachcdécaiy imert, Reirdpeelly stablepnd gaeciiambaese. PEG is also
biocompdtiﬂf‘é! #gq%p%ﬁalﬁp €S Pér%dl.(c@ i B{%{l&@ r¥s g?seth? th%))dys. YHAL Bt I"Eélmoieties of

as glucose, fructose, naNNoSE, ga actose, ribose, ‘and
the inventjer oivbide vl owder df PEGsdbwvnits selextdidafrorabe foblowingeramges shdvesin order of
. . ' W01, threg ,nmengsacehar) nits. (preferapl o
neresing Gl ey Po@ 20278, 2R 2B CETT G Mt GUBORIAR. Y moiying
moictics Vidldnahgle 2, ZrddS,i6af f§, Aosd0 submmitsexanpl e of a nodi fyi ng

noi ety including a sugar noiety is as follows: 0 0 O

I17] %e \PE@i Igay B Ml}lffoﬁ'fs/pergé?f @E’}I as greQm%Iy Li%s%gﬂ)ed by the applicants in U.S. Patent

Application Nos. 09/873,731 and 09/873,797, both filed June 4, 2001 the entire disclosures of which are

incorporated herein by reference) or polydispersed as commonly supplied on the market. By mono-

di_spersed, it is meant that the polyalkylene glycol can have a single molecular weight, or a relatively narrow

range of molecular weights. One advantage of using the relatively low molecular weight, monodispersed

~ polymers is_ that they form easily defined conjugate molecules, which can facilitate both reproducible

synthesis and FDA approval.

[118] - The PEG can be a linear polymer with a hydroxyl group at each terminus (before being conjugated
to the remainder of the natriuretic compound). The PEG can also be an alkoxy PEG, such as methoxy-PEG

22



i0

15

20

25

25 [121] Conjugation using sugar noieties is described
in US Patents 5,681, 811, 5,438,040, and 5, 359, 030,

the entire disclosures of which are incorporated
herein by reference. 23 8.2.2.3 Polysorbate Mieties

(or mPHG), 2??‘]]161’3- Be: RN R3LISVIR ﬁ&‘y alﬁ@% B8up’ ¥hiOUR other terminus is a hydroxyl
ysorbate noieties as w | understood by those

sroup (BEiY RoRPIO o Hen B e RErpaTNY, The B earib el renchig, st can in one

embodin®@f Bé tepres@tddeisSR(-IBSLOPY] ¥SQhiPR RErefi@bdnisat éeﬁﬁ&i Whichiy polyhydric) core
pol yoxyet hyl ene. Conj ugati on usi ng pol ysorbate

agent suff RPN R YISO GNP and T TeaeeSEHs A fymer 6BATE 1ﬁach branch can be different
and can Be #38infdd) for RadAE wAHIARO3i0r LdiBs. ETild dugibEl o?%hﬁsslﬁrc%raﬁée from three

whi ch are incorporated herein by reference. 8.2,
to a hunged, etmprgt 31918 ppete-oSHiedgminabbydyead BoRRscanbr @Np@ 10 the remainder of

the natnﬁr@t?oﬂorﬂpﬁurﬁio%tmﬁg SulRBES ché%hé%@ pRB@EEARhe onRt ﬁﬁnclﬁ&i PG Grclude those

ycatlonlc ners can be used. Bi oconpati
represen@vgtbé rhesBragh %@&y Vehepsol? ralss? it IRuksresqpigra central core such as

Lys or gB¥&8IDARLZ ApdesddB! gi8Ip sti@i/als@grb \gﬂﬁﬂﬁtsﬁgect 'Elﬁjéﬁcfy‘?:ﬁ%ﬁ'czﬁ%ctlvatmn Still
attached as pendant groups. ter solubl e" neans

snother (s hehieTpah pBIRR PEGS h@dﬁ%weglpwsmwhqwé%ﬂwhmg. tbenEEG backbone

rather théd)®h ir&ddRish t6BE efPdfi REPRG chMhS ®oREd PREI AR bWirdphes&fI® by the formula
anount s of added organic sol vents as cosol vents, at ‘a

PEG(-LCHehdt gioien fpohBeRchst PRG(VIrPe s 3 Fnkingrsounane o iram pgivated terminal

group. 'ﬂh@ fri Bbly&Byleret g$§,%l)f orlPEGrl'Qﬁreseﬁtb' bf ih8lb &Rl Yorm@ briRler drBranched PEG, and
gueous solutio ﬁﬁer se but is brought into solution

'POIYalka]BV’ gyost en iRy WIPTLFS fosps elingn & brapehied kBFs such as PEG
chai ns. Exanpl es include pol yam nes havi ng am ne
8.2.2.2 QugmpP®oRtiesi t her the polymer backbone or the pol yner
si dechai ns, such as poly-L-Lys and other positively
[119] chargetrgel dj)ﬁiib'btlﬂﬂs AedcHBbedOherdi® chrtindhudé sﬁgar mb[&lbsetak Guch as known by

those sb@%:l'] ’3?‘?5%/2?" geﬁ n‘b(tt %‘f&?ﬁ&%@? r1rs] an 8&5 ‘ﬁ’é’g&" pro %f:ast one saccharose
group. Rp@kasalaiied dugirmegictica idiude) rbpe@e h@temmhy@ @yraasl ﬁbi@tﬁbs,&ﬁono—, di-, tri-, and

. ol y(am,nostyrene), 0 noacr , . pol .
oligosacepedie Yl P@ﬁ%/??ﬁaﬁﬂm@e o/ tﬂgil e}i%ﬁe RO st yPitaggharide gums.
Specific m@h@&éd&hi‘drcgi liiﬁtddwcﬁ aﬁﬁiaﬁmlc(btéf@it@ Cs to Cg) sugars such as glucose, fructose,

i et m noacry] at

mannose Fﬁg'%ﬁ%}%ﬁ,ﬁl é:&: (S;:‘Fl%ﬂﬂ@ﬁe ‘p&?‘f%ﬂiﬂ"ﬁ’é‘%‘ﬁ‘ﬁ inglylg moieties having two or three
monosacdﬁf&tﬁdmlt%_[pg&f&hblﬁ 09 key Cbl'sﬁdhrh)é Eu@&@e) l@llBElB@Chlbﬂlt(?ﬁ' Qﬁl\cl_.todse an% rz?fﬁnose An
I met am nonet hacr, t pol y i et hy
example ‘%@ '%OSHNW&%&OW% Pdipes S“gffo?‘?}(’t&‘%%?% %@‘i Smi ne), pol yners
of quaternary am nes, such as pol y(N, N, \-
tri hylan1noacrylate chl oride),
t hyacryl am dopr opyl tri net hyl anmoni um
), and naturj@al or synthetic pol ysaccharides
sudh as{ chi tosap. 8.1272.5 Qther Hydrophilic Mieties
[124]o O 11

c polynmers can al so be used 0,
de pol y(oxyet hyl ated pol yols) such 25 /ji\
Wated. gl ygero ol y(oxyet hyl at ed o N
nd” pohy( oxyet ateﬂp\Tﬂ£\§éfL\96??fﬁT o~
extran; 0

al cohol SPVA") ; car bohydr at e- based polyners

and the | ke. The polyners can be honopol yners or

random | ock copol yners and terpol yners based on
[120] the nononers of the above pol yners, linear chain or

branched. [125] Specific exanples of suitable
addi ti onal polyners i nclude, but are not limted to,
ol y(oxazoline), 30 difunctiona
[121] quuygagg]p yiiRg SuaRTRIiGich elpsotibeiinNFS Patentsd,681,811, 5,438,040, and 5,359,030,

the entire A4S W&lﬂyﬁ & kﬂc%&%@e& hénviR bgr refbn ¥}E§:e.an d

23 -
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pol y(oxazoline) are well known polyners in the art and
their preparation should be readily apparent to the
skilled artisan. PAcMand its synthesis and use are
described in U S. Patents 5,629, 384 and 5, 631, 322, the

8.2.2.3 dpgidebate Bfvidies Wi ch are incorporated herein by
reference in their entirety. 24 8.2.3 Bi oadhesi ve

[122] P(thy @Bly@cﬂbzﬁe M@[eQI ine$ bk l@ﬁ&rusciﬁil)ts&*bﬁle hixéRP RS Milk be understood by those
usef ul ~bi oadhesi ve

ners to have po ent|
skilled @ﬂ% %pf}fégmt fmtséj & B lsa?réﬁtgmaﬁféi pefuipepater derivatized with
polyoxy&i(}ﬂﬂfl&l Q:_lc_);]ljulgatidn$sm£’§&l?§ﬁbam?015ue$ Wde%é}ﬁ;ga & tlh@mb&yvs 681,811, 5,438,040,
0se cont ai ni ng, car boxyl i ¢ groups
and 555?8?@@ G&Bﬁﬂcsg@ Ha ittcﬂiaﬁe)m@mr%% hepgin ByfislsEsncR
properties, and also are readily 5 conjugated with the

8.2.2.4 nBiotértip:AiblcWarmSolbRPoliestdiibedickiey ei n. Rapi dly
bi oer odi bl e pol yners that expose carboxylic acid
[123] gtrou:pme omtdﬁgmeaﬁatﬁl@nmpam vager-soluble polycationic polymers can be used.

musors AL LA 5 Y oL RIS EAEAE S 2 tin proomrd
heterocyplo:*. ymmheﬂ wpenkimt usegs.t Ovaled sohtbiet lheans abiat i the eﬁtire polymer is soluble in

t I
agqueous S&F@Orrrlg,rsgc degoru‘gth gd g%]ﬁlg{gro % e?s | % Wi %%W uets ggfic&ied organic solvents

as cosol@ntsu psa tt@npeennab betwicbre 20 tand a@f’ e me s&hdf emg(bd}mérms ttiepolymer itself is not
: |ntest|nal tract ﬂ n.the. delivery. of
sufficien SOlﬁbg 1 aguequ. soluti%is 81’ n%: g%&‘%‘.}ﬁ%{j]&g{ Sé%utlo% b% nglﬁmg \¥1th water-soluble

riu
polymerd_mph) ph iPEGO:hMm dixaeslef thelific polyanine lewingdiniendrsyps toeeither the polymer

oD 00 L 505 BRIl P o
natural cassymhbthc btemu rmteissdromnkubgs biheaio Sdcids) Bﬂluﬁiﬁgtﬂﬁ)@/(ﬂmys) poly(omithine),

poly(Arg(Silnﬁleg 1d1n§ot 4“ﬁ;nn‘§ﬂ%g%‘1d%t Ipé)iyk}{aérl,eml el :faF e Spoly(ammostyrene)
poly(anumamdtéay |p0119r0(1‘éh1eé$1 aaicgdrgiey), iy N mlmmﬁ@cfym)y paly (I N-dimethyl

j.ant d chol esteryl
aminoscr 551 Sy QARG ko bRy, Trieefigganst  amino-
methacryhltﬂ) sioly(Naixhyb mOmahwﬁﬁteyj pd&(I\UNS]&hﬁh)&taﬁﬁlOIﬂeﬂ‘ﬁﬁﬁrate) poly(N,N-diethyl

d b h
eisom B BOT g e B SHEFRED S8 R B s oo

trimethylavpineaceaatd olﬂoﬂde()),rm)ly(in&hjaichﬁﬂnnéﬁﬂiﬁ;@ﬂtﬁ'ﬁxﬁﬂhﬁl amthtturlckiptide), and natural
' [ i hear.. saturated or unsaturated al kyl

I et s.a li
°fsynthe€n°3?°§¥yc':“ﬁaﬂv%aeﬁaﬂﬁsﬁ}a&gﬁnl 2, 3, 4,5 6, 7, 8 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 carbon atons.
8.2.2.5 BﬂmnﬂxmmpMﬁdMMEﬁ&aturated, i near al kyl npieties such
20 as nethyl, ethyl, propyl, butyl, pentyl, hexyl,
[124] I‘iébﬁtr)hbfdmphiﬁwpolymmydn, aldeysed. Lﬁlﬂmpyb inchhddp@iy(lozcyethylated polyols) such

as poly(o&g%t%gﬁé(ci Plyc %%yethx%?@t s%gbéto : 31%&; ol Q%(% yI ﬁlgﬁoesa); poly(vinyl

~ alcohol) (SPWRAT); dmitl“em, Icwomldcdue baagl pcﬁjnmrmpl}d the e The,lptylymers can be homopolymers

‘or randoﬁg&rbtlc%c?% 1}/0 p;m%y{l}at %}Qﬂb L s a‘bse n?{l/ fhepe nl 1¥1 §1/l:r0ve polymers, linear chain

orhmmmaipropylpentyl and unsaturated al kyl nnleties derived
fromthe above saturated al kyl noieties including,

[125] ?H%:lﬁl:oéxa{nbl %gﬁéﬁ?a ad@t%}r{aol E&%He?’s incl eblH}t gl%yr!ot lnimtedI to, poly(oxazoline),

ten
difunctiongk hml}’@@‘ﬂ@m@mlnﬁm)s (“RAIAl kyd nmlﬁmylpmdldbm)(é‘PVP”) PVP  and

poly(oxaz@ilul%y 'are%ll%)ﬁ&n lpgllyﬁn%llcs;éh %tapte&d %r?&%}%?a@%@ ?.hoﬁllr'ﬁ]lebse%:gr@ﬁ/ apparent to the

i
skilled art@nib @@cﬁbmdgts syhtbesipomid fuys arg dawiibedyindpB RafentsH.429.38b el 5,631,322, the

'disclosurepgltwlﬁa'pacfja ﬁfcor@%ra%ﬁ Iher@lln@l ngl%:m%tnbl the gntﬁ‘@t?c;i fic .al l y does

not consi st ower nol e specifically
does not consi st of an alkane noi ety, or specifically
does not consist of a |l ower al kane noiety. [129] The
al kyl groups can either be unsubstituted or
substituted with one oj4 nore substituent's, and such

30 substituents preferably either do not interfere
with the methods of synthesis of the conjugates or
elimnate
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t he biological activity of the conjugates. Potentially
interfering functionality can be suitably bl ocked with
a protecting group so as to render the functionality
non-interfering. Each substituent may be optionally

8.2.3 SUDSHiohaiegde lelr, 1@991“0.%%@@' non-i nt e.rf ering

substituents he teen "non-interfering" characterizes

[126] 1 l@Rrtaid Rydrbiihlc ﬂoHﬁfosSapﬁétr ﬂpﬁa\f@géfﬁftﬁ Ysef fn%&fh'eﬁ@b Iﬁgyertles Examples

reactions to be perforned in accordance wth

of such UL BTG e b Flpa o Reep 19011 ot Moghioaeiit al. Those polymrs
containil®b#bak f@g’m% (ﬂ%e;pglyéic;ym: taMd)?%klﬂblmfoﬁih'eﬁ% brﬂ?érﬁ'&' M also are readily

nat ura or sy sat ura or unsatura
conjugatef iy by PRt FRPORASL SPSGR4| st RApily piocisdipl polymers that expose

carboxymﬁi! MBS . o Neegfadbdot, aGbel ﬁo'pgfyﬂaé@ﬁ§ c@kl céld'e?aﬁ&%/a?nhydndes and

or nore carbon atons. I men
polyorthpgfefs] argolep h@g@@g}vq]g@yrzers 3, Thgse ]gplyr@ers Van Be uspd tgoiehvel ghe natriuretic

compouﬁ'dg to the gasﬂrémtegtﬁnal #der. As'the ﬂa%rgérg d%g%Qie tgéy- caf gxpogg’aar&ﬁyl%md groups to

carbon_ atons. [131] Wen't ying noiety is an
enable ﬂ&iﬂy fo 3dberg, Stf?lwév foi tﬁ@ caseinielined oq'i SHzdan sidinihe Helfery of the natriurcti

compouriuehmgpi | ic  functional group (such as OH, SH, or
NHR ) that is positioned so that it can react in an
intranmol ecul ar . fashion with the carbamate noi ety and

8.2.4 aSS|I§¥°HhH‘°|M%'e‘I'\“§dr olysis. In sone enbodinents, the

[127] nﬁ_%lﬁ%g glgbcgfbrptglgso ﬁllé }%ﬁllng glgiceg} %%%&}gg% \Iyl%{;‘m&,&:\%@%}e{ ¢ ’tflllenlgjpophlhc moiety
may be wdﬂ@fsih@&;ﬂnlicrm&bﬁe@ as WITHE dnB@stoddBSthdse GG 1180 okt M&]@:ﬁné B& not limited
to, alkyl o Ott]gé tglk@r%rl gfﬁ’ txle§3 §a‘|3'P3§ P{{Ecg%:tgg ‘élgg énor}%geg,?%p)éasliga rrgclf%tges ealkylaryl moieties,

fatty acidyaditticdl s@hrhant£h0/12ad Bblestcbyl f 8 Gicll la$ RioBHilic Bol¥mers and/or oligomers.
Anmphpphilic Mieties [132] In sone enbodlnents t he

126y L BB GRS TR bkt o Yilon cha

In some aﬁmcﬁnndmtsomle aﬂ@}-q moilemlﬁ a% lef QX B?ﬁr ?&B%&g@ﬁﬁm@r Ihrg(:sfaértembodiments
CO- mers t I ncl ude [ | popnhLllc

the sl enf R Reds ol i o] BPYFb 2 ArfiPof 7 5.9 10,

11, 12, mohylrfer(s,n sm;:ha @slo Icmaaaﬁtolﬁhamﬂmpbe ardmhegh,tuﬁar:d,%ae&talkyl moieties such

as metln%o?té}ﬂ.g Pgop bgt]?/} %%H%’E?le&gs E?%;tgl]e &I%E o%llﬂr %gcarlé undecyi dodecyl, tridecyl,

tetradecyl; perridea, |1ﬁmle@ﬂ adtaiecHf, nbﬂhﬁecgl duﬂqmb)m Satuedie, Biadhe® Bkl ioieties such
uc

s 2SS S REL, SN, BSLUELS 0 OLLARTELE ey,

2-propylpgiitol and fudatuLiadrgitye moﬁb@%@derhﬁdj fr@¥the it BRurateliaflyl moieties including,

quonlc a box aci d cyanat e, epoxy
but not [ygigegy 0 ST REts it BHORb e TBID b HPPCRE By pRamYL I other

embodiméri] tlﬁfalktyh o261 iy BRfwer Ilk?lslﬁmét@aﬁ{ dtilEbther UMBSdIBAA, tIg AP Soiety is a C;
ch ali |I|c | i near or ranched

to C3 lowgli,é{qﬁ %galije%;‘ :jInt sgfngté:t P 1n1511tﬁ,>}ﬁ?$10 i ét}%,qng}ptw};pem y does not consist of an

- alkyl mo1étb/,|<gt|siifcyﬁcamgf Q4¢P notQfonsist|of P WpRr k1 ROy TBY spedifi@lly d6s¥ ot consist of an

hereby increasing the | hilicity of the
alkane m%%roa FﬁﬁF{ifYﬂBF%H?gF@SléfrOfaﬁ?‘g%ﬁ}é‘F%e PR t her eby
rendering themgenerally anphiphilic). 25 [134] The

[129]  ITheapyi ghiu!ps g?lhm,tﬂﬁ be afisubdtiditedCoraafstitiredathdRE biv@6refsidMuents, and such

s TNl Sk SO P 30 5 B eS8 RO dh St o i

the biologiahacdvityd&f3hedongites. CIMtdhth@&ﬁterfEi&grfﬁh@iSn@ﬁy caf bk ls@iRibB blocked with 2

protectingpgrrgl%{u r%c?] %{:?algelggert %tﬁliﬂlcﬁ%tp gl !%0(1:1-1 gfqgc %Pgsg sttlltucenta ?na)g 'be optionally
- substituted swdihuidditlonalagdncintetferinpe bubyfitaced. i CThaCtegh “ﬁcﬁpﬁlwrﬂénﬁ?@’l €haracterizes the

- caprylic acid, heptanoic acid, capric acid, pelargonic
acid, lauric acid, nyristic aC|d paln1t|c aci d,
stearic aci d, behenic aci d, Iignoceric aci d, ceratic
acid, nontanoic 30 acid, isostearic acid, isononanoic
aci d, 2-ethyl hexanoic ﬁpld oleic acid, ricinoleic
aci-d, I|noIe|c aci d, ' _
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linolenic acid, erucic acid, soybean fatty acid,
linseed fatty acid, dehydrated castor fatty acid, tal
oil fatty acid, tung oil fatty acid, sunflower fatty
acid, safflower fatty acid, acrylic acid, nethacrylic
substituéd z@s‘anoﬂﬁziv@ﬂsél aFEEMS ﬁﬁ}dr%acugﬁst DR BEARES 1@39&9&&9 g'nh the process of this
terephthallc acid, isophthalic acid, adipic aci
inventiogz e| ai ¢ aci d, sebacic 26 aci d, tetrahydrophthallc
anhydri de, hexahydrophthalic anhydride succinic acid

[130] amde Rl el @fofer ahP 8 Yirdus fa@eg lhela mo[tel—x%ﬁncl-rﬁ‘iﬁg LaLH &%lynthetlc saturated
phi lic _groups. need not be equivalent, 1.e.

or mafFfé@& linepiopr dpERSins achmoicHes Jagome ephrdiments, ﬂp;ofpw i moiety has at

least 2, Igmocbi"ﬁﬁoré BabondkSns hﬁo&é‘%b@ﬂmﬁhtfsftﬁé ﬁﬂ acid RSieky ROBM Ui €6 7, 8, 9, 10,
g Ei can be derived fromnore an one nono or

1L 12, 1g; 1 dfi lgnth: l%lztgy?l 23R ehgt CaTE‘PW‘?WEI cycl oal kyl ,

aryl al kyl or alkylaryl group as defined ~above.

[131] 8Wheh ik REEyMokbictyislah YiyDh gind/Bhé&tih@ San B3Rhctibiflized with a nucleophilic
| i near. or_ branched pol yner

t b
function %ltpgyf ‘ch‘rﬁﬂ i %%n%ﬁfﬂgﬁ that ieposttiongdhio Bt % cahegdn an ramolecular

fashion Wit diatddydn@tangbty 6ad astbriiftté BRIrdR, 0 sEnPoditRAE, thd Iﬁiﬁ&Bphlhc group

RN N ST R A P

result beﬁ@ athak Whﬁgthapﬂoﬁcﬁngsgeﬁpl ik idegrbtbited BRBOING otQH@éi:lnﬁ%at@fana 'i’esultant release
fih %¥ noj ety an @;her enbodi ments, the nodifying
° epﬂ%ﬁ rprelis sompaup PF?” 588 not consist of an al kane
noi ety. The pol yal kyl ene gl ycol noieties in sone
8.2.5 enbodphiphibec Moftbiede 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
[132] 24, some eRBoddEnts,uhel Riotlisying mefesr ﬁtblh&es RGnphipRAG sdiiyniMaay polymers
or conbi nati.ons..t hereof. The noi eties are
and.olig@hers SRR ThAF BEctfien ks Tohah dpprghed topolysgers or graft co-
polwnersﬁhatﬁnclﬁde I droBhilid an® 11pdpﬂl1hc]1ﬂmetib2, which cabdbe ihdhe fom oF bligomers and/or

20 .carpbon at g e al k noi eties are
polymers g BhneRon il RO o e i By oo Rt £y ng
noi ety. may, for exanple, have a formula: O O
[133] Ghe)@yﬁﬁ@nh@,qﬁlywﬂérm (oEQcmmnd aedcmbemﬁaﬁimblmcdfmﬁzﬂaﬁons of any of the
Iipophiliclcagrg %gn gf)jnglﬂ glet?egld% cr@ed lgprgeqxhl §1§ﬁn8§rm %d)rgp | et sgt%l\f/@{}qnmde at least
one reactive, fuld@ipndl Froupd for lxamflle,, hald] hyd.r&xyl,’].%nnerthﬂ:ﬂl sufﬂaﬂc aaﬁhcarboxyhc acid,

1socyanatg Aé?mlafs eét@rde i %?}.Eet: lvéu ee!ree C Ett nnf:dtﬁI S i€ &) 0% %% | er These reactive

noi ety havi’'n

. functionab grops @3n Be u93d tl)OattadHI.a Iﬂpohﬂl(S Jlindad ,or ]Hiancﬂfﬁl, chaih?alijB alkenyl alkynyt,

20,.21. 22 each

 arylalkyl, 109 Flk%ltaug L grou oF ] hgo;?hiﬂﬁzlgo oreﬁﬁ %l{gyn%lb Jﬁfﬁlbﬁ énlxc?egg eﬁ%?@}l&licity of the |

hydrophﬂa:mdlmrsp]r eﬁgm&bd (ﬁnd tBereby fadering{ten-generdly@uphiphi#ic)C( O) -,
-NH, - NHC(O) - -C(ONH. In sone enbodirrentsthe

| [134] #F%gl%hg ﬁoﬂp?ﬁ L cgrgetxpl ndb&%ﬁﬁerﬁg%‘& ﬁnogg %éil g?{bO@L}f} acids, or where

appropna‘qem teattive auisalent OGHBarhwivEit y101dFSlIchea>s ainpydeides treadrAGhlamdes bExamples of

| suitabie p?&h%gl)@é’o} %%Wg)%%%\ﬁg .}ggorugp r OX% %rlg}]ilglglglg %Cld tyll%g?a/ui:i%g\’raleric acid,

isobutyric b7id, ttigiethyReaic a2id, REGicuthi, L‘Hpt’)ﬂlc acﬁﬂibﬁﬂandm adid mhlﬁ{oefcfdepblargomc acid,
lauric acu? %%gtllcnaecm ‘paﬁmtlc ac1c§j IechnzgcmF%Ieheetn}é act?:[s hgnoceonc amda ceratic acid, montanoic

‘acid, isostearic acid, isononanoic acid, 2-ethylhexancic acid, oleic acid, ricinoleic acid, linoleic acid,

linolenic acid, erucic acid, soybean fatty acid, linseed fatty acid, dehydrated castor faity acid, tall oil fatty
acid, tung oil fatty acid, sunflower fatty acid, safflower fatty acid, acrylic acid, methacrylic acid, maleic

anhydride, orthophthalic anhydride, terephthalic acid, isophthalic acid, adipic acid, azelaic acid, sebacic

26
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27 O OmX(CH2CH20) " (OCH2CH2) " XCm (Fornmul a 1A)
wherein C, m X and n are as descri bed above for
Formula |I. Preferably nis 2, 3, 4, 5, 6, 7, 8, 9 or
10. Xis preferably 0, and mis preferably 1. [139]

acid, te&dﬂy&gﬁ{t}ﬁﬁﬁ aﬁﬁﬁfﬁé rh%gah @%ﬂaﬁ@%ﬁh@d}lﬁg sﬂ&?ﬂlé X&uﬁ‘ I d" B8 1Yein carboxylic

has a fornul a:
acids. 5 (Fornul a 1B) mhereln n is as described above for

Formula |I. Preferably nis 2, 3, 4, 5, 6, 7, 8, 9 or
[135] 1@'he tebmkithfl] llﬂolﬁfuﬁ@%%%ﬁrne@@%%ae%hbﬁeﬂq(y fuyd ﬁgﬂtﬂ:@' (:)%EMyﬂay can include

have a fornu For mul a
terminal fipaphilic s that aze the sqrag Rryfllﬁ?réﬂthWawph*ﬁP awpmm bglepived from more

than oneSbMbrl B-r@REoMI hikyllalkedyl, Alkyfyl, Srclofiky ary&i or Aylardleroup as defined
1210 13, 14, i}’é 1617 185%19 SRS 229"%? P

above. 24 or 25: X is -0-, or -NH- each 0 is independently
selected and is O, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,

8.2.5.1 1PEG/MIkyl ModifingMeicfick41] 1 n another aspect, the
nodi fying noiety may have a formula: O OO

[136] Clhe m?fdlﬁlﬁgg‘mﬁe@ ma$r 6anh (i@ Bt bandHel poly2RriviiRied) Son@Reig Gne or more

e o BRI S e o L gy s o
unsubstltil&d a[kﬂzL mdieties 1 Blowdvkr, id Bertalfembbdimed, thd Shod@fingBoic@iecifically does not

conss o B D4R ah BT e e ek S A0y gy dopsao comis o
analkane]mo@ty 3he folydlkyldpe gifcol Saoidies &Qoma&nbohanerﬂs?mclﬂd%l 13,41%6,7,3,9, 10,

7, 9, .2 3, .24,
12,13 ke R ddes, P20 2 wh28ad 25 B kil gty PES or PPG suburis o
combinati@s feiedf) TPAGIKyDmbiefizs aaematuraasedpﬁ ah@fuadddyand Gre.pref@ably 1,2, 3, 4,5, 6, 7, 8,

9, 10, 11, % 01)36 14,11(;( ?25 57 1 ﬁ(% 02‘ 2% carJ?on gtomg}_%a)alkirhmmftjes a_f% Iglxl;:l%erably alkane

moieties. 14, or 15. The C. -X noiety may be absent, and the
PAG' noiety ternminated with an -C}Inniety or an - OCH3

[137] gﬁ{ ﬁg%i}f%l:o;nmet arggy, ?dr egcaqul ﬁgremafgnnu?a met hoxy- t erm nat ed

O

o/‘Lf‘{
Cm-X-PAGn\/‘\/PAGn-X-Cm
(Formula I)

wherein each C is independently selected and is an alkyl moiety having m carbons and mis 1, 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, 8, 9, 10, 11, 12, 13, 14, 15, 16,

17,18, 19, 20, 21, 22, 23, 24, or 25; each X is independently selected and is a linking moiety coupling

PAG to C, and is preferably -C-, -O-, -C(O}-, -C(0)O-, -OC(Q)-, -NH-, -NHC(0)-, or -C(O)NH-. In some

' embodiments the Cm-X moiety is absent, and the PAG, moiety is terminated with a capping group, such as

an -OH moiety or an -OCH3 moiety. For example, the PAG may be methoxy-terminated or hydroxy-
terminated PEG, having 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 PEG subunits.

- [138] In a preferred embodiment, the modifying moiety has a formula:

27
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term nated PEG having 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19 or 20 subunits.
[142] I n another aspect, the nodifying noiety nay have
a formula: 0 0" CmX-PAG' Cm X-PAG 10 (Fornula IV)
wherein each Cis independe@tly selected and is a

saturated or unsaturated al nolety havi ng m car bons
and mis 1, 2, 3, 4, 5, 6 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 19, nd each PAG i s

I ndependent |y sel ected

a pol yal kyl ene gl yco
noi ety having n subunit

and nis 1, 2, 3, 4, 5, 6, 7,
8, 9, GCHLHO0%. 13, M4, 15 _oH,8) X8, 19, 20, 21,
22, 23, 24, or 25; I ndependent | yr&gluactgd
and 15 |s a linking noiety coupling PAGto C, and |s

wherein ( N;IIC%%?A n ag:l_,as d@(:@qq“qbove[fg_rmwglv\}’qefer@gf Ih]ﬁ I?’r %él, %tt6ea 8 9%or10. Xis
me&n&bﬂﬁhxhﬁ@;@&b@ﬂﬂﬁrs of formulas I, 1A 113, 11, 111,
and |1V are thensel ves aspects of t he invention The

, rovi far examl e, .a rlnary

QDR e am°81f¥1@%we’.e Seermult | on
for exanples), and nay be used to conjugate
bi ol ogi cal |y active conpounds, 20 other than BNP
such as insulin, calcitonin| interferons, growth
hor nones, etc. [144] |In anof herr aspect, the nodifying
noi ety may have a fornula HNNH RO (Fornmula V)
29 wherein each Ris ingependently selected and is any
of Formulas I, Il, Ill gr Wabove. [145] In
parti duCaGHChr@kerred
noiety is sel ected
O 50 170 70 1'0"0" 0"0M-0 OxNH

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

[140] In another aspect, the modifying moiety may have a formula:

0 o) |
J'L °
:LLL PAG,-X
O

wherein PAG is a polyalkylene glycol moiety having n subunits and nis 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; X is -O-, or -NH-; each o is 1ndependently selected and .

(Formula IT)

_1301234567891011 12,13, 14, or 15.

[141} In another aspect, the modifying moiety may have a formula:

- o}
cm-x~PAGn\/J\/PAGn-x-cm Formia D
T ormla
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~XNHor OO "hO-~-YOO'r*' 10 4 (when this |ast
nmodi fying noiety is coupled to Lys3, of hunman BNP as a
nonoconj ugate, the resulting noiety is referred to as
BN-054). [146] In a preferred enbodi nent, the
wherein¥gh ¢ ﬁé'lﬂlﬁpéﬁﬁérﬁgﬁelm aﬁdﬁs%@léilﬁmme@ha&ms%%gml 2,3,4,5,6,7,
(OCH2CH2) nXCm (Fornmula I A whérein C
8,9, 103/¢. b5 Jdeddri%ndl bbddel?: o?f o endileaeh| PAG lﬂmdepmd@%tshbﬂed and is a
lyal n%f 516Rbi Y ARG Fodi fys, e a
po yak}@é gﬁfc i g‘ﬁ gﬁ?mbmutsfb‘ﬁd %/ ﬂ?d@gé%% 'F@%(lj_%z 13, 14, 15, 16, 17,
18, 19, %OFalf r?@i 3. ph)or 2\%‘-‘@%@@ in ?pgnc&gﬂ)d@ekﬁeﬁ pedis abiglag myiety coupling PAG to
C, and 155}51%5@ £, -(b-lﬂéib Theophal d@(@)ﬁutmam}f(ﬁt@f A6 YO Célso 1,2,3,4,5,
such as hy roph| Icity/[ipophilicity of fhe conjuga es
6,78, %éﬁ» Hel2, 43,/4r ordd- Bfie GaiPumpictygnavths ahisrband e PaBgmoiety terminated with
an -OH TRAGPRE an @bﬁ3 tniﬁ@i@y aﬁ&i— é)élfﬁgfeh h@fP/ﬁl} lﬁ}ﬁkf Héhtﬁétﬂaxy tgr?mnatefd ot hydroxy-

nature of the I nkage, he nunber
terminatePEG) dayipg h 253 t4e§= 5, % 9é>9a1:k 13bdt3u1r4el%f1 6st lﬂeI&?E@rp?éWb%s

| i nkage can be wvaried such that it is stable and/or
[142]  S@i@bthbNBpdc tﬂ@mfdﬁw@ iRt mB/Wast PkR@lugal pH or in

plasma. 8.2.6 Salt-Formng Mieties [149] In some

enbodi nment s, the nodi fyi ng _noi ety conprises a

salt-forning noiety. The sglt-forming 10 noiety may

be various suitable salt-f@grm ng noieties as wll be

. understood by those skill i& the art including, but

not limted to, carboxy)ate &nd anmonium In sone

enbodi nents wherein the nodifying noiety includes a

sal t forg;nglﬂﬂéety the natriuretic conpound

conj ugat €™ S ‘provide alL form-PAGnt hese

enbodi ments, the natriuretic conpound cdhfTyRR)is

associated with a suitable phar maceuti cal |y acceptabl e
wherein gpoly Rtieinflepandgstiyvielectedh endin d eatsatod dr Lblyatluh’r@@ elkslkhdiétg Haviimg m carbons
and m is tl{gﬁflﬁt |6n§| éj@' ?@ 1 lb% %054 | IISmlé elc} Eé) 19 : Iax\llrfeaJcl?BgG is
independently selected and is a polyalkylene glycol moiety having n subunits andnis 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; each X is independently selected and
is a linking moiety coupling PAG to C, and is preferably -C-, -O-, -C(Q)-, -C(0)O-, -OC(0)-, -NH-
-NHC(O)-, or -C(O)NH-.

[143] It will be appreciated that the oligomers of formulas I, 1A, 1B, II, I, and IV are themselves
aspects of the invention, The oligomers may be provided, for example, as primary alcohols or as activated
oligomers (see Section 8.7.1 for examples), and may be used to conjugate biologically active compounds,

other than BNP, such as insulin, calcitonin, interferons, growth hormones, etc.

'{144] In another aspect, the modifying moiety may have a formula:

T
N

29



15 as chloro, brono, iodo, phosphate, acetate,
carbonate, sulfate, tosylate, and nesylate, or
positive ions such as sodium potassium calcium
l'ithium and ammonium [150] The nodifying noiety can
whereinl 3 &y dgﬁfl? 89&&& dnfl 15"%1%7 8# k o%%ula!‘. I fﬂ?ﬂi‘éﬂ VGLERI eti es,
anphi phi noi eties, sa orm ng noil eties, and
conblnatlons thereof. In preferred enbodlnents t he
[145] nérapqa't}qu}?gly ﬁfﬂf@'{eg empgdugl@qt% Seappdifyiggmoy | ig p@@ﬂﬁed from the foliowing:
consi sting of (CH2CH20) pCH3 where pis 0, 1, 2, 3, 4,
5, 6, 7, 8 9, 10, 11, 12, 13, 20 14, 15, 16 17 18,

19 or 20; { CH3_shere o5 \;Ll 2, 3, 4, 5, 6, 7,
8, 9, 10, .11, 1 13 14 15 16, 19, 18, 19 o 20
CHeCH2 ( eePiReRs)” oH Sikefey

8, 9, 10, 11, 12, 13, 14 15 16, 17H 18 19 r 20

C(CH2OH) 3; CH(CH2OH) 2; C(CH3)3; CH(CH3) 2; ,
5 CH2CH2( OCH2CH2) , C(O) (CH2)t CH3 where s is 0, 1, 2, 3,

4.5 6, 7, 8, 9, 10, 1e,ﬁ\%o 13, 14 15, 16, 17, 18,
19 or 20 and t is 0 1 , 6 7, 8, 9, 10

11, 12, 13, 14, 15, or 20; and
(CH2CH20)yC(O)(CH2) re ste 1, 2, 3, 4, 5,

6, 7, 8, 9, 10, 11, 25 12, "13, 14, 15, 16 17, 18 19

or 20 and z is O, 1 2, 3, 4 5, 6 7 8 9, 10 11,

12, 13, 14, 15, A%\mo The

f oregoi ng exanphes of fylng nnl ,iﬁéﬁspe0|f|c

pur poses is |nfen e | ve of i nvention
., and shoul dono en as I| tlng i n any -

skilled |got rt MATTA?%CO Qj je Chat [ sUi t e

WDIetleSOLOP\geﬁLu@aLYSB/FQ/ A ticul &

functionality Wil be possible withig the bounds of
the 31 chem cal conjugation mechani sns discl osggt and
cl ai med herein. Accordingly, additional npieties can
be selected and use pding to the principles of
the invention as dis /Qeg reyn. 8.3 Conjugation
Strategies [152] The na qur EYQ conpound conj ugat es
of the invention caf®have serent |evel of
10 bi ol ogical 5 activity rélatlve to the corresponding
unconj ugated natriuretic conpound conjugates. In sone
* (when this i diaddping moidhés cabled tie &43¢ of bupoaUBNP rae taamm carjingatep the resulting
f ivity of the unnodified form but by
Imndym?&%?%Iog¥§¥ %5rs such as the degree of conjugation
_ wi th nodifying noieties, selection of conjugation
[146]  dibesiamnd cinbodmént gl wodifimg sebte bés adormafla:nodi f yi ng
noieties, is |l ess susceptible to in vivo degradati on,
and thus, has an increasedgplasma half life. For
exanple, the natriuretic c ounds of the invention
may be nodified to include 10 nodifying noiety at
one, two, three, four, fi r nore sites on the
natriuretic conmpound st¥ucture at appropriate
attachnment (i.e., nodifying noiety conjugation) sites
sui t abCgxCascHAgil i tat i t he asseprglkop of a
nodi fying noiety t . way of exanpl@msHel)
15 suitabl e conjugation sites nmay conprise an am no ‘acid
wherein 0, 85 KGH&n 246 BesdSbed abd® fafonfuiagi d residue. [153] In .
many enbodi nents, for exanple, the biologically active
agent functions, in part, by binding to 15 an active
site in a receptor. Oten, when a functional group, _
[147] - BLGBthaSprafr@Ieniddaskng tHeQﬁddﬂ’)‘ﬁg nidipPichis hifgehulat he - agent
no longer binds in the active site. In the case of
BNP, for exanple, the peptide has a particul ar '
affinity for binding NPR-A Depending on the site at
whi ch the natriuretic nolecule is nodified to include
the nodifying group, &pe affinity that the BNP has
for the receptor may be'the sane, or may be reduced
I n
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some enbodi nents, the natriuretic conpound conjugates
have |l ess activity than the native, unconjugated 20
natriuretic conpound conjugates, but retain inproved
characteristics relative to unconjugated natriuretic
conpound conj ugates, such ag increased resistance to
proteolysis and plasma half[life or ability to cross a
cell nmenbrane. It is envisig@nhed that reduced activity
can be preferred, for exa ~.When | ong termrel ease
of the natriuretic conmpdfind is desirable. [154] In
sone enbodi nents, the nafriuretic conpound conjugates
are NMORMINGCH fo@nbegjoenl s, the
natriuretic conpoun s are multi- CeRnEARSS,
such as di-conjugates, tri- conjugates,
tetra-conjugates, penta-conjugates and the like. The

wherelnﬁm%éscﬁf)ed'ﬂggﬁef%f RgmiRieti es on the natriuretic
compound is linted only by the nunber of conjugatlon
s es on the natriuretic conmpound. In still . other

[148] oRReEIERIcat Haragigtittics ueh & ’E’SW@B’@FF&’”&&’HPB@‘H& Ysthe ponjugates can be

varied b)t ﬂ@usﬁﬁg?ﬁle Rbmbdd YEPEG Ridn@h&s, %el'f%rﬁé[aldﬂ @npth oFBIRA-chain, tBY nature of the PEG-
tetra, and/qr penta-nod i ng noi ety colgﬁgates

{ri
poptide lpéce 3P UG oL SRHMVEHBLBIHEHIE XA RS heoR Bp @iy jrkage can be

varied suE thiad/i€is RRbIelakll/6it defisite ARy sisSat PIRNRIogiMAl gHod iR Fia!}iﬂe? S
within its 32 native am no acid sequence i ncludes

four ﬁ1 ferred conjugation sites, including the
N-t 8P ﬁ'ﬁ%““gIN@S““LySM and Lys27. The work of the
ints, to nocon ates con ated at t

[149] VS§$§%%W§% e 3 DB Rarorky Savirar AU BORpBgRES e sl forming
moiety nhaySRY vl sﬁﬁﬁleLsﬂB—derin}»f@Zilmaﬁes hiis il Yoepiirietob € By those skilled in the art
1nc1udmga§7r al Igﬁ%&i{? rc ?}F}IJE%%?S%%%%T 3? %%rlnql::%r?ﬂtéclt G rgsp wherem the modifying
moiety ifpludéser ah |f0tnﬁrig\/rﬁduet9tth&naﬁxﬁlﬁ&lo&ﬁmbéhrﬂh:&n]ﬁ@kd is YfoRlde€ in salt form. In these

8.2.6

copntin TR SR S0 L, 08 L IO M0 et

counteﬂcﬁ@ﬂ'pzﬁlﬂhﬁund@ﬂtdﬁﬂ b thobdBgkilled ﬂi’pﬂz@)&n Ry ghidalgy B Bbelidited to, negative ions such
bonds or n1x ures of the t [

s chloror Ry PHSSHIES 6 £ B Ty g P plsagy Pogive ons suc a

sodium, folaSGm,|calchairttheuihasd sRnbsumt he natriuretic conpound is
coupled to the nodifying noiety utilizing a

SR R S I R e a—

moieties, pa‘ltaf«:rrdxﬁg anolesity, antt @lrbihataETiekd Eﬂiﬁtf&@ﬁi@lhbbﬁi&@,&hﬁm&&fymg moiety

s AL S SR B TR AR TR PR 4 D008 fo 1. 11,

14, 15, 16, '3 A8j Meor Q0;. (€H,) CHewlRnn] 14@at,e, 3,acks, vSeoatw, Li tly, 13t ™4, 15, 16, 17, 18,

19 or20 BEEELOLRERIRNIRSPLED D5 RSt biY B TRt PASRS 15 16,1715,

" or 20; C(OMAH)yY IOMCHEDIE, yC(COR):;UCHIOHR); Gﬂmzmﬂzaﬁ@) SIONIRECH; where s is 0, 1,

2345 000 BN RSSO R B RN OVERLS, 11,12

13, 14, ISch‘iJﬂV qlsl Eor20] ;ﬁﬂqeﬂgmze)gp(omm)m}gtva{emgmnhg2 3,4,5,6,7,8,9,10, 11,

B T T I N Y S S

20. respectlve natriuretic conpound-nodifying nnlety
conjugates to provide the active drug. [157] In other
ureti

di t d.to . :
11 F TP o ay b s R Poer e okt DY losatve of

~ the inventiymrehd (shougd potebectakdmaemiﬁmtmgm zd:@ wayl @idskilldddn e arle#l @bognize that

bond bl e en. i.t i
sutable el 3o B TS iR B e PR SR oo B s ounds of the
noi ety conjugate to circulate in the bl oodstream for
an extended period of tinme, preferably at |east 2
hours. Bonds used to cgvalently couple
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the natriuretic conmpound to the nodifying noiety in a

non- hydrol ysabl e fashion are typically selected from

the group consisting of coval ent bond(s), ester

noi eti es, carbonate noieties, carbamate noieties,
chennca@@brg@gauglpm@aﬂaﬁgﬂlﬁ&s@&gd §&985‘ig1§& Ve n@ccﬂf‘&in%fy' Qcﬁhtuln&lqg ieties can be

In still other enbodinents, a partial prodrug approac
selected, ggq) ussd agroEbng tp heRAnGest gesripyestonys displesed barin yi ng

noiety is hydrolyzed. For exanple, U S. Patent

83  ConBadhBtldikigesentire disclosure of which is
i ncorporated herein by reference) describes nodifying

[152] MThe hbteiSreG® BRHpEhd Gorfyddted P ithd Giverfieh lchiPBRRId different level of biological

npone ts in ich the Ilpo hi | ic conponents
sctvity flay COpPPROPIRE YHSOR Y AR <P SRS IsoBeeieh) 1y epcmbodimens,

the natrid&ti¢ &xﬁl&]ouﬁd)fe&uris Rade Gxﬁﬂl dTREd éfciikﬂ%gofrmé @inYod{fied €orm, But by virtue of factors
eties) nay_ be coupled to the

h ﬁg‘#allt of npdi f EPI
Such as [YR{FFGT 8 ?‘@“@ﬁfﬁ?&ﬂ B TBRIPHS S5l f cpgegatipn giffg on the molecule
and sele&ﬁdnrcﬁ|mdd)&'y1&g enciied, 64 &EH sﬁsiebﬁo@m vildaWBNBdtion, Jnd'tﬁust Bas an increased
Ane erstoop that the nodify noieties in th
plasma 13 5 68 A oo e g PR AP Gribe AHBRIRBTaIgre modified fo include a

modlfylr@l ineieryadti one) o, tE@Eodf fitehor Mg filek RE th® hﬁgm]?t?c bdlnﬁolﬂﬁd structure at
ITTerent.

it th d
s i LS ARSI SOTe, 1o 05 LSOl o ore

. modifyitghoiaip thetddh. €BY &af OMEROHPIE, sutt sultible EjuRhtRIn@itéh® dofprise an amino acid

| e one.30 or e of the nDdlfylng noi eties to the
wmdm’ﬂ%#? %Fﬁfﬁwxﬁﬁﬁﬁﬁgﬁﬁ wi th hydrol yzabl e bonds and

couple one or nore of the nodifying noieties to the
[153] nhtmanyreﬁﬂ)bdlmelﬁlﬁrﬁmmdmﬁlbtthe Biolglaytr a@hyezaaglahtefmbﬁaﬂbs in part, by binding to

nati vel of . the bonds caqupl i ng
an activelfit BT RN Ottofivpoon A fuelionst PRUS. 6eh Jocn A AGigpyidue s modifid, he

agent no teppErdiintd imthy adivve biyd Dty 226 bEBNP [Tuit exbaple, Mepeptihdhas a particular affinity
for bindigglge g!:li'g?% giep?%igqr ol 2 ;Fa glji e%,]ét% %eé%&%%egc {{%{yecg gpgigﬁiﬁeg rt]()e include the
modifying gmw,eﬂie faffniey tibe tHRaBNT hisefbl Gie GaURPOtREy by the ¥ehe oy $1|1a§ Be r}cf:du(:ed In
SN T N
natriuretif )ﬁdﬂhﬁdlmﬁ icBnjugatdshButhregin. infpdhRY cldieoterReldsl itiafieh fOLRbYuENR natriurctic

e coupled to the natrjuretic conpoun t various .
°°mp°““ﬁ ﬁelrl‘é%?g% Juph as P&@?S&% ESIsBRes 1R PGS |P§aﬁnﬁ alf ﬁfﬂ orgglity to cross a
cell membliam' tlet ehoisiofddaha aqinbddi a6ty ban By brefertad, trbrOREmABAL 1 long term release

fih m o f unct ons. bI5 Nucl eophi i ¢ hydroxyl functions
© enmﬁﬂ§ %%mWBHﬁG' ¥8f°'exanpl e, at serine and/or tyrosine
resi dues, and nucl eophilic am no functions may be

[154] ﬂn)Lsnﬁhp énﬂfodﬁ)eaﬁp ke, naddiurktics tdrehongd &Bﬁjﬁgﬁtes Lats m(ﬁﬁé(ﬂlyi%&.es In other
mare N-term.nus .of

. th
embodlm%éﬁ gfé pt}a raléetgvgpgwogn%arig ?%?Iteﬁ garﬁolplé]fx)pow ggaée@u mlcéld ag gl-F%ugates tri-

‘conjugate\- tte&i—ﬂrﬁﬂgﬁte@fpehﬂaeomﬁ@id’sl dﬂlﬁ&h&t Gk € [The GR@mbEOMPhbAIfing moieties on the

sovur P SRR ok 9Ly RSO A% R BUOMEE cBlpouna. 1 s
other embdeiaenispiad natﬁuﬁchec@mﬁﬁﬁﬂ &&J@ﬁﬁes 60tht Preb@l @iventibA@re a mixture of mono- |
reacti n condi t.i sel ect.ed nol&r rati os,

di-, tri, tetra, jor pegla-mo Oé‘%?tg (fq)nju%tﬁs Of SRAEplpy LYy some 'embodiments, the
b1oloc1calmvdnam@rét& d()ﬁfpwhdﬂﬁ hBNP pkigsh inFiddes vakai iy 3, native amino acid sequence

includes fglﬁﬁ% at Icgngggtwtﬁ:gﬁﬁsglglnﬂ}q ! {Lﬁgi\} t?%;}]gl?sl ﬁ‘% o][ L‘ blehe work of the

. inventors p@ihts tté ﬂ]ﬁndlﬁhjﬁg‘atésfbemg@eﬁt theyS-terinkfod ] Lyth) !!Lysm c)ﬂﬂjzl's?g Ol dlconjugates at
. na ureti.e c und, conj ugat es e se t ed, an
LysVys 0 LRI P PR RGP MESeRst ol PN L oS RO pepides and

analogs. natrluretlc conpound conj ugates, for exanple nono-,
di-, or tri-conjugates. The degree of. conjugatlon
(e.g., whether the isolated nolecule is a rmono-, di-
or tri-conjugate) of a particular isolated conjugate
may be determ ned and/gy verified utilizing various
techniques as will be understood by
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those skilled in the art including, but not limted

to, mass spectroscopy. The particul ar conjugate

structure (e.g., Lys3, Lysl4, Lys27, or the

N-term nus of hBNP nobnoconjugate) may be determ ned
[155] anyé elodi@nd fbRE 2 Qréféréﬂl% EhARNKAEJupNE td BE RAHENES c@Spound. More than

Wl be understood by those sKilled in the art
one moigty op theimngilyigg projsht may by qorgjently coundeldn S atriareis gamppund. Coupling may
employ BERbIy 681N RBh APdrol§ bR InIE oCRBMIRL d1Ghe {vﬁﬁ({@? Qifre A bOHds at different

. endopepti dase cl eavage. [163] One or nore of the :

conjugayolseslon sites on the natriuretic conmpound may be

bl ocked by, for exanple, reacting the natriuretic

[156] CoR@ednbbiiren®, Gbnb@ete b&&,fdﬁh@& doBRBE Y the WoliffiSg moiety utilizing a
ar

tert-butoxycarbonyl (t-BOC), . .
hydmlysr%le Jord Z%ﬁ-eﬁy R FRPTRURS A BORPRY SORDENBES of rfdolysable coupling wil
provide Rm@GiRffic BB pduad RHBHAI @at, aclsOls 0L € A MO&Ug labprbsch3Ray be desirable

esired to forman_ unsaturated natriuretic compou

where thg 8ﬁﬁnﬂﬁgf véoneqopxéq-glogwwﬁgtcgn]%@ ifRctivgt(i-gy the conjQ uggte lacks the ability

to affectntti€ |b8&}Pfhi‘duigE thd RS G RScoMpButdNprifetd aflhaRAM &f%cflon), such as when the
noi ety at one or more of the N-termnm nus of

modifyh%ﬁ%éi%%ic@%g%{ipra gile is gy ﬂaMnﬂde%%q)]f 18frsatic ﬁ:@r’npqqﬁlg. Use of a hydrolyzable

coupIingSctasz_tlﬁ)nbﬂoﬁiHE YorlT® RS Re¥% S8 CeoRirAited r@eRE cﬁle&,c K®@finistering the natriuretic
atriuretic conpounds may be reacted with the

. h . .
compourg, ek & &ivFih 1§ PR B OF SVEF BPAivineam@iFtic et Jevedfrom their respective

natriurctidR6tupotind ehotiByifd in6BtylcOnjREMNIt6lFroRdiddins bistive dndf
natriuretic conpound conjugates having nodifying

iety(s oupl ed to.one or nore nucl eophjlic_ 30 . o
1571 B S P Do BEPEUSBUR BET B PRiEp wtiivin
non-hydrolyedbRORIAL (¢.€., 4 ESdANIES amAle] @ferHeh Borigip. nU'shg(?Hd 8¥-hydrolyzable bond may be
react]on, .t natri ureti.c conpound- no [yIng nol ety . .
proferably 3 &f’@%ﬁﬁ%ﬂ Bl e Bt e o ToBe RS £REgaiey cireulate in
the bloodsti@aEfoski dxteaded ;ﬁribchﬁf tikid, prefetablies @@&@f}hﬁ:urs.t BEnd¥lusédib @oﬁgently couple
.hatriureti.c co nd conj ugat es y t n.pe separ e
the ot rg i S PR b BB Ao TR TTCRAFT DO tleced from
the grouit O6MRBtIN o QvhldGIaB0RE(s), At FaRtibsy @hr¥onatd@oietidsX bafbfnd®d moieties, amide
... N triuretic.confqund-nndifying'nniety conj ugat es nay
moieties g seeondary, pale BIOIEHFS- t 0 de- bi ocking. 34 [164] In a

surprising aspect of the invention, the inventors

[158]  dhsdbvékesmbdigthenssy AtphRil prodiug aApplomNAnayClRysd@laih vHich f@ortion of the

... a PEGalkyl nojety with the alkyl noiety adj.acent to .
modifying fraichyis W%P’é@ﬁrd'c b Rk - atent G, Q%@éﬂ_ﬁwffe%ijﬂbee ifglgspre of which is
. r o - B - ay.
mcorporziitE& heRYd bl refeldhcOdRAHY nﬁ‘;ﬁﬁy&@tﬁ'ﬁgﬁgﬁhl i yﬁ%e I&l’?) f% and lipophilic

preferential conjugation -at
componenty in3viidrthelipophibn cernoaentThydsolydern wretoaighbemicrafiadiylated conjugate.
i nvention provides a nethod of 5 preferentially
159] 000k WARLhO holiBNE AbickYE3, & mpap-' : cgr@ﬂ' il &%ﬁ
[ _] ~al kyl co onent. of 15{-"/F’(‘§EG$ a?ky llt%%)fl}g% r g\égc;ﬁ%&g)ou P%%Oupled fo the
natriuretiq ¢papgund. ide ewditie mpielies ip tegdurality aig profesatiBiie sarge. SHowever, it is to be
understoolaE H}é%diﬂrﬁé Imo%gpﬁ%é f{lﬁﬂﬁtﬁf[n:}a?@e dﬁ@éﬂ%ﬁ%% ther, or, alternatively,
conpositions including the natriuretic conmpoun
some of the modifing snodtist i the dplunelite may darthe ranepandpame dnaySpecdhifferent.  When a
lurality FHBRAFink HRRBed #Pb&ipldaYo | i b fid
ploalty ENFRATL poliel DAY Yo U SRl DengTHL i ) e prfersbl to conple one
or more of thgimadifyiag woidties i thheairereturdmpanidwitichysinizdsble bondsrand couple one or

more of thEMSodSiih hf%feiﬁ% fhe rﬁfﬁu?sﬁilld C5i8 c%uﬁﬁ wif %8&&%?&1%&1% bgﬁc?s. Altematively, al

conpat | any ot ngredi ent

: sense’ of bein
of the bonﬂﬁcqunﬁnqjhaphmgwf inecll fyios mpissies fodke etrireissainpousdmayde hydrolyzable,
‘but have \gﬁhﬁé &t LYSf ﬁ)‘gfcﬁ%gl%iﬁ@tshapﬁm, }-cl? CxdiiL, 'oﬁé O%Xrel?)? 116 réc?cixfyglg moieties

or a liquid, and 1's preterab formul ate
with the prodrug as a unit-dose formulation, for -
exanpl e, a tablet, which may contain from about 0.01
or 0.5%to about 95% or 99% by wei ght of the
natriuretic conpound cgnjugate. The pharmaceutica
conpositions may 15 be prepared by any of the
- wel | -known techni ques of pharmacy including, but not
limted to, adm xing the conponents, optionally
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[ 166] The pharmaceutical conpositions according to
enbodi nents of the present invention include those
suitable for oral, rectal, nasal, topical, inhalation
(e.g., via an aerosol) buccal (e.g., sub-lingual),

may be Yzﬁﬂilﬁ%nové@fr&ﬁtt’&rlﬁiltnl{rﬁrcgmmp&hﬁ@q’)Wh?H&%Br's@ i the body and one or more of the
i ntranuscul ar, intradermal, intfaarticul ar,

modifyipgmpighiset MLy repwvedirm ferpirisrrsiarommoned bcideysislin the body.
intraarterial, or intravenous), topical (i.e., both
[160] S k['hé‘ ndaeky iy Qﬂﬁé&r A bAeSipled dont Qﬂﬂnﬁﬂ:ﬁé"cb Wt fRE6S) nucleophlhc

transdermal  adm nistration, although t nost

resicues i PEGITS o g i g B PRIy SRR anino functions.

Nucleophitic Hy@rodId fiseRE idhay & fdune, f(ﬁ@hﬁibl@natb%nﬂ' ab&/@ﬁttﬁgsuﬁ:nfj:mdues and
the nature of the partlcular rodrug which is

nucleophjle 0o Swgtions 1ay be BRadaE BdtPleatt h@&ﬁbﬁ% Y Ae rsidpesapdr at the one

or moreleEenﬁfnﬁé o hETpRIvpEpiAL] WheABYmbEfiLH68laY chipldd GheNQerminus of the
25 such as capsul es, cachets, | ozenges, or

nat““retlcanﬁl’té‘iesco“@él’@lﬁ’“?fﬁﬁ? K9 SEOMRBAERE mi ned amount of the
prodrug; as a powder or granules; as a solution or a

8.4  SyRRSR S Mo JoRjuAteaqueous or non-aqueous |iquid; or as
an oil-in-water or water-in-oil enulsion. Such

[161] f ﬁxm;ﬂaay EyRlRscTaYe d&&rﬁé&‘iﬂ&h@ﬁaﬁi}sﬂe@ﬁy fosibiibbiall aheBdabisl codditions (e.g.,
I C t I NCl U t e ng NI o ..
sleced SRBE BTG et e o drdly Bims Sroie Bie o kipapiniples. For

examplenamjugamhait fheCiEin® ﬁmcﬂiﬂhﬁkity&ﬁ@@§ SRY Ve ishgr@detit BailGining the pH of the
eneral, the pharnmaceutica

Vv
“ﬂamn%%ﬁﬁsg gﬁ)§%8g¥ 'ng to 30 enbodinents of the present
“invention are prepared by uniformy and intimtely
[162] &l mixnge tof aaqnlmmdc utgmpdbdnh canjugatﬁumdy b¢ séparweddyandi ivéisted utilizing, for
carri or. bhot nd.th cessar

example LT o il s SR g E OV B S e B H-ox i puescs. The
degree oﬁw;dgenan(e gamﬁekhhythe oolated siloegleds a MdheH 0ig, @ tievwmegatedlof a particular

s G 55 SO S PERTC g S S 0 ont v

those skibel ip nleqatr ﬁducﬂ]yg,dmnmt&ﬁiﬁﬁe& ¢, miabs spactﬁktob?.b TRe pathildd@onjugate structure

o B A5 s LR LB, AR S PR s et

utilizing Vatlons calmtiques aewtll bl bidentopd ajﬂ tHose sksliudfiacies art including, but not limited to,

sequence%@glys#gf)%hﬁgmgq%hlgsei%f s & d%%e ta?l lgre ?@ngﬁ@gee clgaﬁrgg%:
compound noi st ened mnth an inert liquid binder. [168]

[163] Rbregeraragee of trhalreacmmsé bn ﬁnswamufenabdmpcfuml may de dlocked by, for example,

R R KON MAT T M——e

or N- (9-fmumn}dmethalnxiycarbanyl)a(l‘0ﬂ\mﬂig dbinirdtessang pamtietrbd; Jor example, when it is
n an_inert base

desired tocfo{nrg g unserllﬁrateg P%grre %co&x}pogﬁ%?ogglgatg H&: ¥ (S:glgp%tes u}%‘égﬂl not all nucleophilic
residues d?th am}:matedl): ltmmlg a(:tﬁﬁdjﬁrﬁigt @By a800:061Cherg of eheeNrb@elini® bf the polypeptide.

| Followmga%lﬁlil Gl% fh% glhbs ﬁ%&t%oglggg}gelﬁte gu%al%gghlga%ah ﬁgttngre? ic compounds may be

- reacted witl meaquuﬂiy mplﬁﬁispﬁﬁbdsmbcmtd @ﬂ’hstlﬂiedtdikﬁi}@fn@dﬁdi@],es td/\;ﬁrbﬁﬂle a mixture

30

of natriux?t{ilc: Et?nrl;gaotélﬁcg gzény?r agzmegr %ﬁég}gs%tplg%gss a(i()}l]i)}ﬁ% ttqr;legg}ek) lor more fnucle:ophlhc
residues aminlﬁaamg lﬂﬁtﬂdngombléﬁﬁt squpledfib eniser rheledphilicosbidiies. anfler the conjugation

reaction, %‘F 8%%6(\!\%'?1&4& r &gﬂ%%%ml%o &%Ig%l?solgﬂfaﬁee%%@l éﬁ‘g‘as w111 Qe understood
by those sloiedagubous. Jf aEctelsﬁrys tisep@Sre pS naiyiretic) cbrip@ing usMALHksNGay then be

t.hi Th t be .
separstd AP B BT RGLS R B LR RaSS 1 Speatively tho

- mixture ofnagrivpdtie corapahéahodifpiog e &:tyamdjugited Ray tenepanmyd fitor &t dertdetking.

in a freeze-dried (lyophilized) condition requiring
only the addition of the sterile liquid carrier, for
exanple, saline or watgy-for-injection immediately
prior to use. Extenporaneous injection solutions and
suspensions nmay be prepared fromsterile powders,
granul es and 15 tablets of the kind previously



10

15

20

25

30

prodrug in a unit dosage formin a seal ed contai ner
may be provided. The prodrug is provided in the form
of a lyophilizate which is capabl e of being
reconstituted with a suitable pharmaceutically

[164] AGE@PduaRlsBeCapdct of tﬁeomvén%mtﬁe b3t GQIPQS hiap%?thesis of an hBNP
suitable for injection thereof into a subject e

conjugaigrising o SR Lifvd riiety piidathe wikyk septy adiacent inihgtiiuretio cagpound (e,

posxtloné@beﬁb&ﬁtthe]&trgﬁéﬂ%oﬂf)otﬁlh %ncpfh@ BEBIiMPERWIE ¢, RERALLA cbﬁjugatmn at the
supstantially water 20 inso|luble, a sufficient anount

highly dgpirgblg, |I_§§ f gﬁ%ﬂt&@e gite. whihesh HHSOIE:I']?@P@{ @*@ @:g(pl}tsgan provides a method of
preferenﬁﬂ@%ﬁjﬁgitﬁﬁ ABMP RELRMRInRYSHe hivadisfthd Qg @&mﬁﬂﬁ@rﬂtofﬁ Y‘Eé}%lkyl oligomer

emul si f rodru in an aﬂueous carrier. suc

fmdcowﬂ@éﬁ@@m@ﬁﬁﬂ§ﬁ¥%ﬁ tojthe sphat i dyl chollne

[ 170] Pharnaceutlcal conpositions suitable for topica

8.5 PRFhabaiticACdnspdsitiBns ki N preferably take the form of
an ointnent, cream |otion, paste, gel, spray,

[165] aBlif@&denti@l ccﬁﬁﬂomﬂ&ﬁﬁﬁdl&ﬁxfg m&hﬁhurei&yco%oa&ﬁi%njuﬂaésu@&ﬁbed herein can

v v, BT SO Sl el S0 e ROUYELRHL0E GLLCLS: coiion it

or in adrkiX#reG#ith, leiaﬁmﬁd&&ﬂidiﬂf accEptabld cabfear TRCRHIdr 6@kt, of course, be acceptable in the
dermal admi ni stration

sense of %@558%'1%'; Ble iy Qg i the PhifaC<H beRh EEPopigon and should ot be
deletenoﬁﬁﬁ&herpaltlaatl Thé 6Rti& rﬁ@rﬁe&(lsbhd\brt ehthuIiH3 oﬁﬁdtﬁl %hﬂs%référaﬁlp Sormulated with

r eci rol.on en
the prodrsg bt e e o€ SPOIIS B Lk M AP SEPBOB 01 o 0.5% fo
about 9578y 93%3)@ wagzhelef thy ﬁﬁﬁﬂet&)boh@é\lrﬁl@hﬁ}ﬁ@d STHe B;ﬁmaée@ﬁca@@omposmons may

Phar maceuti cal. Research 31 9
be prepary] 39’@3}' Pl Jiel-koren ey ﬁlﬂaﬂftﬁydi(*ﬁims Rt o samixing the

componeBUkitisall§ cliidin@dnobr hdie aReRe Ughrediitid abl e f ornul ati ons
conprise citrate or bis\tris buffer (pH 6) or

[166] -et.t&a ol %’?&tg%&ggpg%ﬁgt{s%ggf %g rp%&m%ﬂﬁ!hglp?tato ﬁpcéll'lﬁ%/?nt invention include

those suifabkafor@rl, x[edfa’lZ]nas'Eh @opi&dL,! inhelRioh e §Q WRO B aerﬁsib[)J mgaﬂ €8.g., sub-lingual),

r ceutl fornmul ati ons, of the in entl
vaginal, SpReBtd et bR PR oRG  UTOFTEL Rl giculer , datrapleural

intraperitbreal h‘lﬁral:lﬁmiﬁi; fnuaﬁhehul;l P Mttagaiond) tobic@ﬂ @91 (bailh| s&hrﬁéfﬂdl Mficosal surfaces,
e nodi, f

. . natriur C addjtio
including, giway fuff ) 0 e ke %waswioea?lﬂv oS iAHIE RS i any given
case will Jepeadioiha ﬁatulferaﬁﬂb@e@ﬂy@ﬂ tHeicOmtiitidh Bédiyit@btSd SRV tROERRE 8f the particular
dru é chbas th gastrointestinal tract (4@ tract)), such
prodrug which s bgiguseds ”i t | s degraded in the unmodified form
t han woul d be degraded in the absence of the nodifying
[167]  rPharetayeutical Sompostiivvs stable ForSorall ddmpastiaticindy be BREnGINN discrete units,

InV nti.on. can be or
suh a5 ol G QAT B RAR I RSB BTLARAMEkof he prodrugs as a
powder opgmmm;:aswt sotuaibh yr ﬁﬁﬁ@kl&b Ineanaiidsng o0dontaq@eols mdlmg i0€ & dnyoil-in-water
ve.natr Ure conpoun in temc circul a
or water S5} SIS, S SUGRT B8 e PabRBRG Y GF P by Oy ghamacy tha
includes thostROoitdingmg 1ﬁtu razmmeuanrth& peditl ahd aGiitablRGaeidf @FhidhBay contain one or

odstr am such t he bi ol ogi cal act.
L ET Y AR IS A T S —

embodunqusaif tRqDdseg iit@hlioh s priepsedyutbrmay hdd 1ﬁ!11ﬁ£télyta&nixhiggwrodmg with a

i o B IGHT t ek AR Kar hrB b ice. Tor

example, adhiemna;;t Eﬂﬁebmddrt@%mp@ﬁﬁgd)r ﬁliiildmgli pdvder 60RMIER doﬂltﬂhﬂg the prodrug,
bl oodst r eam upon mnis tion relativ
optionlyyifh 3 %W%efsc’%wﬁﬁe@ﬁmad (iiprsised Gh TESRE BEFALE by Sompressing, in
a suitable matHine/the hiictuoip Gesflowing Corinhich hoOststdeLaBranitet Bptionally mixed witha
preferably, the 15 i nprovenent of the delivery of
active conpound into the bl oodstreamfor orally
admi ni stered natriuretic conmpound conjugates is at
least 2 tinmes the deliyery of orally adm nistered
unconj ugat ed parent biologically
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- form 2 1yguid, qompgifciy gia

insolubley yiicienh gt af bl e et
sufficientCqpiafititg ad SRy tlﬁ%r&tﬁ@@ it RORB&s dabrieh WAL QudhOR¥RN bin@B & ing agent is

active natriuretic conpound, into the bl oodstream
Still nore preferably, the inprovenent of the delivery
of active conmpound into the bloodstreamfor orally
adm ni stered natriuretic conpound conjugates is at

binder, iuﬁﬁciht ?’nert d41uer§’ an@/or Zurfage ac?lve/&ig%ersyi_g %9:(5) Zﬁdo}&g ’tabli’&)s 3 may be made by

moldmgt inr?é§1t%b|1f-‘em"tfélﬂﬁ \i@ﬁngpw@ﬁreé gorpirosnd spoistenddvig aariest hquld bmder
unnodi fi ed (unconjugated) biologically active

[168]° - N@hirhiéRtitld 6:RpRAAH suilabit Fot BEccalPlsANESIAIS A Mink}Son include lozenges

adm nistration of the natriuretic conpound conjugates
comprisigg thepeodrig s Adirwrechase. grugly sherosgamsacesia gsitgaaranthapf pestilfes comprising
the prodﬂlfg ih Reinbk BAsOGlich 84 f¥ati@ehd g’l?ceﬁﬁlbf bléfoRd hrfdl s ouNd

relative to administration of unnodified biologically

ag&ive na iuretic conmpound. An oral route of
[165] TR CORPQSIRET acardgre 1oy embogiemif R iPHisFraVBYSBtien suitable for

parentera! HdutEhi Qb0 Lod@S stetilcdadtOsiRi dndl no‘ﬁ%hﬁéoﬁﬂ)n &Y KEGEES of the prodrug,

hospi t al §%E§¥a5300|ated wi.th 25 ot her F.therapies
which prepaigligps @y B hisotppe iR Hierhleod o Qledlft"WBNFWtPE?ni nidiegfgRgeparations may

contain #@@Foxiasit, Ebgﬂ'er&rﬂictsﬁﬁ’sﬁﬁlaﬁd Sdidies WiSich 1Bddk th%%oxﬂﬁdﬁti%n Geotohfe.with the blood
in one asp ect, the_i nventi on pr.ovi des a

Thus,
ofthe i dabgr T pagerHd BN U HPRRY PSS et PweRding agents and
tmckemﬂ;gf #@aitieThe ¢bhipdgtidhs Hﬁy%e%@%ﬁt@d papiidds: &Qﬁﬂ?@-ld&@ dBMtainers, for example

nis to a subj i.n need_thereof
scaled a@?@ﬁé&é@ﬂ%?ﬁw 'Ffe%ffelie@?él 8 eATIrS} (Honhed) Foadition requiring only the

addition @ﬂ Eﬁéosﬂdi}ﬂ’e GQAJ Ugate fafexhiifle] AUNLI FRker-bRAjRASE hﬁiﬁ&ﬁdt&y prior to use.
ound conjugate may, be suitably adm ni stered

Briempogags P HEOB RO 380 SYRERGET HEY Pe PresRaRIRe, Sighs Bt Era gramles and

tablets oﬁﬁ@bﬁ@bx@ﬁ@bsli Qdrded. EoF_RDARS aﬁ’in &faﬁfeeitéfbﬂ’éj stefld t&Bposition comprising a
include or subcut aneoqus, sub gual buccal nasal ,

prodrug ’Pﬁt“PJé 8538% maﬁba sepled %ﬂﬁf’é@ﬂ}nﬁy be )Er? Td g‘é@ Brogrue i is provided in the form of

a lyophil2R@ M E SapABLY oPReiniSi8ebnktRutbd @it 8 8uidhlel fhermRE&SieAly acceptable carrier to
natriuretic coqﬁound conju ates for the treatnent of

BT J&?ﬁﬂnet erpqf iple ApISSt o AlY Uik dpsagh form typically

compriscR &bl Abb@t 10CmE ARG GHHY HIBE BfodRAN WEen (ROpRAME @sl'@u%&antlally water-
as nonot her apy, pre erablﬁfln an oral dosage for

chiiyphygiplogically %m@wy be employed in

eutlc agents as part of a conbination therapy.
mmqmmq#L91 “mary categories of drugs that are currently
used include the followng: [175] - Diuretics -

[170]  dhh@nacaitieal tcb@pdsititng s@ble TdH tapit4d Apslitetidnas e R preferably take the form

c stretch|ngpof the heart associated with CHF, [ 176]
of an oin{HeRyPEYRoPEon. PAYHaKY RFPe P?r%sglaa%mbeﬁﬁ@ersaw%wﬁg #eovsed include

- petroleuni jolty, eanasl palyedslichd fveols, hiddhbls, tratiérRl Gh@aReR! Mdcombinations of two or

crease the force of contraction of cardiac nuscle.
Hm“”hmF%78] Digitalis drugs - increase force of contraction
of the heart and reduce heart rate. [179] Angi otensin
[171] Phavecduticdgd c&ﬁﬁ@éﬂﬁns( ADle fon rtdiidé@iabadmihistitih inaly BieFresented as discrete
roducti on of the vasoconstrictor . i otensin
patches afipied to sy i Juiimpte pqniactyith FP§§P§1€H%°€ e B IPKAG oo p ddpged period of
time. CofS&ohosuitable €df ehssdéARBadiinistr4¥Rh Mal aBHYE 41RBSH By toBtoPBoresis (see, for

QRS e TETY EREEW (T

aqueous - JoRBigh tdfn;ge bfhdﬁ@SClhl%leafbﬁnﬁlﬁm% heoigfisd Eitrate @lrbidirs Bhffer (pH 6) or
X snpot h. nuscl es and dil ate veins

ethanol/w%ﬁroang Ic?néeml S0 1to OGZII\factlve mgre ient.

- 36
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15 [183] Beta-bl ockers - block the action of
catechol am nes, resulting in |less stress on the heart
and lower force and rate of contraction. [184] Sone
of the advantages of the natriuretic conpound

8.6  SRMIAGBE KImiAfral6n SAPIAGRGH first in relation to the
ot her approaches to treat CHF and conpared to the

[172] CUhE 8RtiuleEE chpduli® cotildales nEd ?&rﬁ%ﬁﬂc@ﬁfdmﬂdhﬁ&s of the invention exhibit
unnodi fied form that 1s conti nuousl % i nfused. The

one or ghoge Improv ¢, carrctergtprslative dorpugamedilior (ekenpgaiedhitigpgically active

natnuret&ocoﬁiﬁbhlm thenAkikiby bIhk gnARANYng It &} ﬁﬁt@@cecﬁé bigRelchB} active natriuretic
be expected to reljeve congestion throug F

compouts), i JSBAGHON BT vaEEkA BHFCHREE fuEh & %zaévomtsﬂ@hl tract (G tract)), such that

less of if WNAet-QRBinhE ubMbdiBEH fo¥m IRHANLRIEHe Wedrfled '1rUfh%ta'b§}§1c@8ﬂthe modifying
OtaSS|Un] Su plenents The natriuretic co

moiety E’ofﬂCh R EISRSE N PR Gfta Edifisddomy el Wfﬁo‘%@é@“ can be orally

admlmstb.‘iaﬁ Gl Adsa@tlat UBHREAY BloRlded £hi¥AuREBPRE DR IRt &4 e biologically
urrently effected using vasodil ators, calcium channe

active nijfiel FTPONF 0 pyeicr GBCUIarRE e IS SR E¢fipignirranount of natriuretic

compour@Qdah @€ n 1BE GI Bect laRY &lér tROb186 Bir&XPREh 8: th@bio%i&bl‘lyt active natriuretic
the renin-angi ot ensin 25 al dost erone system ( S

compour i systnigplly L pErmgcoletealinptipe et spffcippte gigger production of

cGMP. Vraamer the LBRGARALT ihe EddifGing GRIRY YURGroGQNihY Q@ltn%ﬁv @f Brally administered
ected to | ack the neg atlve effects and ri sk

unconjuggﬁg &é‘ﬁ“ﬁ%%ﬁ%?&%%’&?%@’e@ms{rﬁm FRoN oF3 6@6}5@10&%@“"6 to the delivery of
orally adiiuﬁisfefk’dl &cdﬁ]b@&d ﬁ_ﬁﬁu&ﬂ:t CoHpRhd Gni6 OfKD UHAsteAR] URSE Spreferably, the

1% ave_ many ot all, of the benefits of severa
improverg gh thegilivay 6%{% Sepen iRy $heiHpqdalreqe op grally peinésisgred natriuretic
compound ¥y RtatRfis Rleabt@CHohed %etd%ﬁvdi‘f" Qﬁirhl}&eadﬁﬁﬁlﬁ&%uncgﬁ]ugated parent b1010g1ca11y

conventi onal therapies Fl 5] The natriuretic
active nagERYE GHBRPBH G &F@E@Oé%treﬁlﬁe ST inefr Arefrably e ippyeyement of the delivery of

active coﬂxﬁb‘tﬁﬂhﬁ@ ﬂfa Mgﬂehﬁﬁm Jd)mmﬁt&%@ hithﬁr%eﬁceoo t&ﬁ}ugates is at least 3,
e agvan

,5,6,735% el ne0255Th 80 D% b 501 HaMBeEPD: 395 0o G ot 90 s the delveryof

orally adfi@fsicted LASAMP MuRBhjhdfedp! HiSRERIS AGHRN FithGeli®© compound, into the
enbaodi ments of the B@esent invention provide. For
bloodstf@@%ar?ﬂ!ﬂé administiationh el the dativgtia Fampad wpripeastsed $bs invefion can provide

greater bavAIEBNiGRY the kbl Heatly | RAGE haciufetis!! c%hip&gldSIéﬂ'@llVE tb' dBninistration of
as_conpared to the unconjugated peptid A significant

unmodified piologically Aglye rmediirgtictsopiwrtie ABi Rk gPUE?f of glypnigiratigr(instead of by
continuous G e ﬂnﬁyylldnhfoﬁﬂRAéQ u@b'hgm s%ttin@) Qﬁ‘ay%élch &b$5lalodtk la¥eociated with

For 1 nstance i s dosed y cont | nuous
other CHF Fhefﬁﬂeé Angieresxpangd %fbﬁrgpeaﬁa uge BAY t@ inelugp exrlysttags@pd chronic CHF as

~well as acd@S81IP! Us hospital costs. An oral hBNP conpound

conj ugate according to enbodi nents of the present

i_pvention be dosed at an overall |ower cost, and
731 ey Hbowal?eﬁéﬂaeéwmﬂ%?%mﬁﬁatwm o ie7ige 3 discara gonsition susceptible to

treatment S&ﬂu{g’ adﬁﬂtzﬁkiralce pslide | dsdpadi 0 helifiGtelidgTid &d sitfect AnURRd thereof a
atlents havi ng the nbst acute cases 0

CHF,
thefapeutls%lén o Yeu?ﬁ‘é‘t“@E ohg d’é?’él{% cOBPRRE FaTiert of G inpation. The natriuretic

compoundEsafifghde Iﬂaﬁ}\be RbitaBly d&ﬁﬂnﬁﬁ‘edﬂﬁﬁg virRty §10%6s, felufiRE It %xWnpiB, parenteral
gradual onset of chronic CHF.” The ease of

t he
and. enters] fopidh o ey ghol prefered aours rfaﬁadeo?rah G¥ysPiengour. sublinguels buccal, nasal,

intravenow®R€d Qratn@MBlar. COSt support the utility of an the
natriuretic conpound conjugates as a preventative
at hone) for those

| her apy, | f adm ni stered
0741 SefEral Ao T e Lpedip gie e gfthsfﬂrerrélémtm'frgrq cPound Cqpiugates for the

{reatment Bf E@&ffaihlr@nﬁoﬂéxaﬁlbﬁ f %vﬁ%ﬁlﬁi@@ eHafl the QRireat RoRsRRAd @bﬁjggates can be
odi ment s qof the ent |nvent|on are thu

presented éﬁﬁe&oﬁﬂ Y, Mer }m}n qnf aosagq fqrpea Bréqqeﬁltpgla%‘fely, the natriuretic
Natrecor , wth the advantages of an inproved
phar macoki netic profile, greater ease of
-adm nistration, reduceg, hospitalization expenses,
expansi on of indication to include chronic CHF, and/or
utility in early-stage cardiovascul ar disease.
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[186] Subjects taking or inclined to take the parent

natriuretic conpound can alternatively (or 20

additionally) take the natriuretic compound

preparation described herein. For exanple, patients
compouﬁdjfc&ﬁﬁgaﬂﬁ mdy" BNuGldS REHBESwind Qﬁor@ SR MENERPALE Yagents as part of a

treated using a parenterally adm nistered natriuretic
combinatigpihsiany , ThepaparyratepprpRpClpgs hat agesnrrently ppedincdufle iy faowing:
an effective anount of the nodified formof that agent
[1751 -demGEdddechieNRE BeNAuifARURESGPMR tsultil @Er&ciRHE B MO BBIrBassociated with
were previously only adm nistrable via injection or
CHF. jntraveneous adninistration, the natriuretic conpound
can be adnministered via inhalation or, nore
[176] pnafodilabk ¥ exgihdbrteridSarddiEing Hbw Ak @ ncrdaddd oo moRne
enbodi nent, the |nvent|on prOV|des a net hod of
a.biolo nt to subj ect,

verin active e
077 felgithodfhs imroie et adtruional Bites atskar [y
adm ni stered as a conponent of a nodified natriuretic
[178] cDighelintiumt- iidiease foviani c@iractidn POt heint i rddbe: i@y
adm ni stered natriuretic conpound survives intact in

t and tra S e |nte n L1t .
ARl R
angiotensio fen the lat dtag8 Of of syhthesimat ri ureti c corrpound IS

hydrolyzed in vivo to yield a pharmaceutically

[180] ?ﬁféﬁﬁ%}% F g{gpﬂlrlarg?e?sf(ﬁgl??esgxgr I%IIHP g‘rg%o nlsr¥ t(?l(): ! Irg uceci;1 ut inhibit its arterial

activity. bl oodstreamor in the liver. In thi s met hod t he
nodi fied forms of the natriuretic compound enhances
[181] t@ﬁfl%aéhaﬂepgféa&!rsabl1111’11513! hﬁﬂQ{ e}]equt aiﬂ@a@%u%:atrearngdsmooth muscle
ogi cal I'y acti ve agent relative to the ora
relaxatiopj oavai l abi ity of a corresponding orally
adm ni st ered unconjugat ed biologically active agent.

[182] 3191&&@8}61&%&0&5%%1&5 5d MTRY WinQha Gffiefat riuretic the

I's I n the scope of present invention,
vary sonemhat fromagent to agent, and patient
[183] Bﬁtap‘elf’rl@rrt— blegkdhgyotipn gbgséasbolapioes. fesdting iy less stresagn thgdeart and lower
force and3Qe oPQdiracEigndi tion of the patient and the route of
dellvery Such dosages can be determ ned in accordance
routi ne pharmacol ogi cal procedures known to
[184] tSﬁ)gyg@f thejapyaateessplthsanagpugetic Agmgougé ﬁ@gwateﬁ pgpl@;sqopsl@med first in relation

to the otﬁ’é?sa@ﬁ%ac@eﬁc fORARIHL éorﬁ}ﬁreattg Uhe érg-reﬂgﬁé%gof‘"ﬂhle lhaff@MBic peptide in its

t herapeutic efficacy, all weights bein
unmodifigd,foryy| that dycoptinyoysly lr,rggeﬁ:dt ﬂ@e wesi gaeiurglic eqmoprt ¢aaipgates of the invention

exhibit nalififbifel ahd dRAE Bfoperiad thﬁtri&ayl'ﬂe gﬁﬁé’cteh ?c}/x%ile\)g%xngeQﬁﬁlrtbrﬁﬁgh the elimination

i ntravenous dosages to a” | ower |evel such as up t

of sodiury |7dt ex¢ess g, Stgh Fnglionsase ghtrentiyeiddepseed | with aiue@rws and potassium

suppIemth@S qde Hﬂ&eﬁ@&ﬂﬁh&{]&onﬂf%ouﬁf th@‘iﬁx’eﬂtﬁ)nbﬁé @xpeéecgﬂrs ?essa vascular and

from about 10 to a 0 nmg/ kg may enpl oye
myocardigl gelaxgnipropeatifs ﬁgﬁreawrreﬁly effvgﬁm e ypsodilaigess e@@wﬂ .cbmnel blockers, and
nitrates. ﬂg%fnug:ué c&ﬁédﬁﬂd Ecﬁlj L%a{w ()&Qe H@é{ntlj‘aﬁ aﬁ@f}é&éﬂ% f‘nﬂfmt the renin-angiotensin-

i ntramuscul ar i njectlon. reqguenc

aldosteronggeih SR AB) crontly sHegat g AGE Iohipioromdt RIS, Mareyerthe nariureti
compoundl@¥ju@htePstc BERLESS A Mckl e ﬁ@gﬁﬁ\'reoéffet:@ @nd R WHshd @R dealSssociated with the

duration of treatnent depends on the type of conditlon
inotropic g5djdigitakis diugse dhairivaic doeppend casiugasesgnayisve heny, ifnet alf of the benefits

. of several lgSipP 8t daBfidvasduihd HueSWhiiah] viheSURIREH §m$1.ﬁxt Qfaortlg gQHe negatwe effects

according to the present i nvention Inc

-of conventigyel therapiesed t 0, avi an and mammal i an subj ect s,

preferably manmal i an. Mammal s according to the present
invention 15 include but are not limted to canine,
felines, bovines, caprines, equines, ovines, porcines,
rodents (e.g. rats and mce), |agonorphs, primates,
humans, and the |ike, gnd enconpass nanmmals in utero.
Any mammal i an subj ect in need of being treated
according to the present invention is suitable. Human
subj ects are preferred. ' '
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Human subj ects of both genders and at any stage of
devel opnent (i.e., neonate, infant, juvenile,

adol escent, adult) can be treated according to the
present invention. 20 [190] Illustrative avians

[185] acm hehRghd eorﬁgaancpso%ﬁ@%s bﬂ}ag ﬂ%vsgnm aﬁslhweea&/mtggs@ B%er NATRECOR®

duck S, turk geese, ual easant, rati
(nesiritidep mgde bygisiasi %h) Smuvadio ot Bomd hepdvertages cap. b be agabxrt@t tg the enhanced

pharmac%ﬁfktﬁ:a%g lle ecﬁz)t’ nﬁaﬂq:nhﬂfa Cdl%@ﬁer?'a&%?dﬁgn 91}\2 dlrﬁen?s @@ﬁl@%‘?‘esent invention
[ triuretic pepti de anal ogs O e-1nventi on may

provide,| Fm@é@lﬂlq’i eeststaness te\deg@datlerr by rrretﬁﬁbs (suphas HIEP) 2By eaditoerlpnger circulating
half-life G E&ﬁﬁa?edttb e ﬁfc&g%@eﬁﬁieﬁﬁ&%d A’Vkl ﬁ& ?a thé’eemﬂﬁl%gdltdﬁom the ability of

based assays be used
BNP or é\&lﬂ whaedel witesysh @hgcemeémo bagielmesqunrailﬁf chelﬂhmnNATRECOR is dosed

by contiB@ub id#hsfnl cﬁzexp@@fxdl.ﬁjseal{dg%ﬁfég thlg‘ﬁ cogtgﬁg héNd ?LQ b al costs. An oral hBNP

suitable production em c S my
compoutskeogiyiagie pesoriing o wbedimenn pliga presend friverttiop m@ym gedlag an overall lower

cost, and¥h&f @e%vh%le%adn%{paﬂénﬂaﬁgl il hﬁmﬁﬁﬁé‘f@ﬁgm&t@rey | ¥@tead of being limited to

experlnents may be used to sho onj ugat es
use withgpagpnss bavingehs map| asutpicoay of CHB qraltoynjugaé%scﬁcwgdmg to embodiments of the

present SOOI LES: R0 f&ethb&séu?@nﬂfwﬁﬁhﬁ %‘bfﬁﬂpgnsgto&“ apdsl éHF The ease of
Desi rabl e candi dat es be subjected to detailed

administygtion. radiskd demand, orpheﬁpﬁ@lcr@mam a@dfoamer spitciupgors thactidiyy of an the

natnureticrboﬁﬁg&da&%ud&% as a BNR e QN UGaLGS sBF G @%ﬁé& Ekége.,f zltjcl home) for those

enbodi nents 6f the present invention w| _ _
patients Wléfr arg pihighy ek ofrbenrt fpfure oP1ay preparaiiges ofdhe WHYR comneundoniugate according

to embod%ﬁ&gseﬁtthé/ﬁeslaﬁqﬁ%nﬁﬁi elr fhﬁs e:[pé&gd to L3&: eﬂf n@teaﬂttfaéjif?egefﬂygf Natrecor™,

novel conjugates of I nvention can be teste r
with thegaslypritages Q€ tapvimpyoved phmlachmaﬁ prefile; | aupadari eese ep eitimistration, reduced
hospitalifa86E Rk Rbseh éﬁlﬁi&dﬁ) oft Mdi¥htionCo G ASHiE lC@ff*a%Bd/or ut111ty in early-stage
natriuretic, diuretic properties 40 of
cardiovaggylag dissase- t 0 a secondary messenger, cyclic GIVP (CGIVP)
The production of cGW is acconplished by guanyl ate

[186] CS{%le@@' etal&\ﬁ% R NiAYIIRd tBatakd Qheagﬁrbﬁf ahRghrihe @oﬁwaun@ i a4 Salttef?latwely (or

productlon can e neasured in cul tures of
additionafly)nfiake e patrivrede aerrfand areraraidncdesarited beiefogdiab epmple, patients suffering

from disd2dey @8SardNFRvéhtionalBUated D€nd §%ﬁ5ﬂt&ﬁgaéﬁ§rhfﬁ§t€r¥d QbtriluR€e compound, such
natrluretlc Conpound conj ugates an natriuretic

as NATREGOR o eanchealrestpd %mgtanéffe@wp mineptiod thecmpdified foom of Hhah agent described
herein. Akayaﬂte@@odsﬁfvﬁheré’ §ucﬁ tsRvFéi’éjM@\'hbl%ﬂ/ dnfly Jtﬁ}ﬁlﬁﬁraﬁbfel ‘Jlaslﬂ_} ebtioAdk intraveneous

The conj ugates of tThe invention can be tested for
administratigy éhfs’éa&‘“if@t@ emaneted can pe gdwpiésed vig igbakation| or, mgreuprsferably, oral
administthth@at are delivered orally are subjected to dlgestlve
enzynes such as pepsin, trypsin, and/or chynotrypsin.
the case of peptide drugs these enzynes may be
[187] %p@q eéxghogllzqeyt H}ed%\{egm previ qq@\m@d of El@ﬁpygj@blolog]cally active agent to a

subject, wheRinUBAibIo R B SR ert ROWAL LndiGEERRE, Jo%b%n@@leaem&é?ﬁed natriuretic

hese enzynes. Digestive enzynme cocktalls 10 can

t
- compound,efdhe fnyentignia pasiion oftheerabadugnibieted raeustic prppund survives intac i the

Gl tract af@iMVeB8S B8 infRnR WA ko SRGIMOALRBrh, LeaflePeRhd 88 dI Qract some or all
roteases of the digestive tract. turetic conpound
of the na%@.ﬁ?& ggxp@gmgrl% hﬁr@ly@qdazmvyvq tagield gspé)@map%qtl@al}yoacceptable amount of the

blologcalﬁfééﬁﬁ‘eoélg}éﬁﬂ The REHAYRS ) #NRAARE rtil&%%@ﬁ@ & tﬂgbloodstream or in the liver. In

nconjugated natriuretic conpounds, i.e

this methody fje upslicd feged the nagiugetis|coupgund W&bﬁﬂﬁﬁéh%@ﬁlr‘e%éﬁﬁ?i%g of the orally

- administerdd Clﬁ&bgigeﬁfyegctﬁé) r@%nglaukfé-gé]thg heal CaBlvHERkIRY dtad cgﬁes%)ondmg orally

tested for oral bioavailability. Oral bioavailab

'_Mm“mﬂﬂﬁﬁ“FW@“&%%VH@Q@@@b@ﬁﬁWﬁﬁﬂﬂ15 tested in rats, for

exanpl e. The conjugates can be adnmnistered to the
gastrointestinal tract by oral gavage and the
presence of hBNP conjugates in the bl oodstream can be
assayed using-avail abl e radi oi nmunoassay
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procedures. Conjugates according to enbodi nents of the
present invention nmay preferably be orally and/or
perorally available, i.e., a therapeutically
significant amount of the conjugate can be delivered

[188] byrhE Qﬁecﬁ{'@émoﬁpgfl an) nﬂﬁﬁl@fi@!he ﬁ&L{ff%&?ch%gn{tﬂlg ?cJo Efﬁnres;:nt invention, will

conju ate may retaln sone or e aCtI
vary sompggithipt /fgomm ageni i@ragent.eng ppienide pitieng and W@NP)D@IW uppn fat:uq@ such as the age and

condmoﬁ%@l hifel &Bé{t A '?l‘fef doli® PldeRed) CHH ok a?e A gercatild dn accPrdance with

ound may | ower costs aSSOCIat t.reat nent
routine HRETRSOIOBER AR SIeCTEN & e Sl i t@s otenefi proposition, a dosage

from abdli %ﬁ%ea%ﬁtcsotlﬁg/kg‘ GhM AR e %:lﬁ%utﬁt &ﬂ&cﬁlﬂﬂtﬂgf QBbfs G&E calculated based
[196] I n one aSpect, the i1nvention provi

upon theyweight 9é gtriatignt.d %Clbfmmwlah@eél@ayf cne) Mty Testrict inteenpes dosages to a

lower 1e¢@RRAURGLAS S6BG: 7 n%/l@aﬁrfth Wi gfeigﬁts GQ yle&late@msg@aﬁo% A weight of the

t he |nvent|on or séries of such natriuretic

active basgrrpoinsigedion) dhyat Hémg/&a@p dwrpd mg@g drey dereaployed fog ofal edministration.
Typically, Lécrfbsé’gisfﬁﬂ Rbut JBEndARL B 9 Rk fnal De ehﬁ!ﬁﬁ%@& Shtramusc Flar éﬁCthIl The

understood to constitute yet another I nent o
frequencyy if e mindirations isyispallyagne; Heo, (ps éhrgé tirigh perddayaor asguegessary to control the
conditioB ARREH o b GQIERLE o MIOBYHGQ%)M .64 dioh ﬂcﬂrx%@eat&bgnd may | b& for as long
present | nventi on al'so provi des sever al Il near
as the lifpypfthe patignt- ani ne, mi cr oPAGyl ated and al kyl - PEG
nodi fying noieties. 30 8.8.1 Branched O igoneric

[189] Mogiabi¥ 'sﬁ!ﬂe&@t’o%}&e&t@& H&b’o%lg[tg% prg‘g%ﬁt ﬁﬁe‘%ﬁ&p {nclu@é’ &0t 40 Rot limited to,
rOVldes a Conpoun aV|ng fornul a:

avian anghypapsien PGS RPN SRSt ) Mgl s#oRaR (o he present invention

include bufkPhEHiifedad cﬁﬁﬁe‘ Yeﬁﬁésnﬁ)vmék Qhrines $GRnAS 0Fhdd) ﬁsrmﬂéé’hr%a&ts (e.g. rats
X is a halide Br)" orp-ni trophenol ),

and mlceb laggmeypl gprimetes, m@e ilgand capaampass rormereagls vzfefaer@t bémemammahan

subject irf ed O8R! tRated ao[c@n%%:]g td PR p[%rsﬁﬁ ﬁﬂEntioﬂYseéﬁitM@ I"l’tllr%?l subjects are preferred.
presents a conpound having a fornmul a: Acé X (

Human Slﬂﬂ?cﬁﬁiﬂfé’oth gepdspn@dat AryRtaes oFAqveiopmpt ((Z eoewm rréftné gvenile, adolescent,

adult) cart MC&&H@C&F&{Etb&C%&%t%q to Ris 0, and therefore
that the 10 termnating noiety is OH), C(O)C]—|or an
activating noiety, such as C(OX  (where X is

[150] Hg}lqtra%vez( ace mg it 5hed?rﬁge?ﬁ ngy%% r*r’%ﬂhjde fickens, ducks turkeys, geese,

quail, pheasant, ratites (e.g., ostrich) and domesticated birds (e.g., parrots and canaries), and include birds in

ovao.

8.7 Assays

[i91] Natriuretic peptide analogs of the invention may induce the cardiovascular, renal, and/or
endoerine effects that are associated with the native peptide. Cell based assays may be used to show which
conjugates are proficient agonists of the human natriuretic peptide receptor A, leading to the suitable
production of ¢cGMP. Biochemical assays may be used to show which conjugates offer the suitable
protection against proteolytic enzymes. In vivo experiments may be used to show which conjugates afford a
desirable bioavailability. Leading conjugates can be tested in established dog models. Desirable candidates

may be subjected to detailed pharmacokinetic, pharmacodynamic, and toxicity studies in rats and dogs.

BNP conjugates according to embodiments of the present invention will be useful for the treatment of early-

stage, chronic, and acute congestive heart failure.

[192] The novel peptides and novel conjugates of the invention can be tested for agonist activity at the |

human natriuretic peptide receptor A (NPR-A) in vitro. The vasorelaxant, natriuretic, and diuretic properties
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ON1-11 0 O 0 ,and PAG n, X, and o are as

descri bed above for Fornmula H 15 [200] In yet another
enbodi ment, a conpound is provided having a fornmul a:
42 Oi /0'R )LN Cm -X-PAG'PAG'-X-Cm (Fornula VIII)

of BNPl 0Lk g n&ia nsea)ﬂd%é Ihkssengeidggc g(ﬁ \/\:ﬁehm a‘l‘;ﬂé él%ﬁuc%gn of ¢cGMP is

nnlety such
accomplished Hp g(l@lybite cxglase, Byn) cngyipe fhat ioptienaiod Whew BND b)nds[\[g NPR-A. cGMP

productigﬁ" CEJH/ v measurdd {PciRuPds oﬂi@r% aoﬁlcgndtmleh?ﬁ[ cegﬁ?at did not g%&ﬁess NPR-A.

descri bed above for Formula |11
Thus, thagaléfe\te actingy ofode Mytringtieraeranapndrggnivestes and ﬁ@irlmqtnapeptlehxaﬁalogs of the

1nvent1ot%(€§n;66%é§nu% thAGe) b c@h@'bﬂdﬁcﬁbn whesseLdisR is H

or an actlvatlng nmol ety, such as C(O X" (where

X' is a halide (e.qg., Br) orp-nitrophenol), or 10
[193]  olky cogiugates ohihg mvy(nthnscagrfge tested for increased resistance to proteases In general,

drugs that are delivered orally are subjected to digestive enzymes such as pepsin, trypsin, and/or
chymotrypsin. In the case of peptide drugs, these enzymes may be particularly problematic. However,
peptide conjugation has been shown to increase resistance to these enzymes. Digestive enzyme cocktails
can be used to test for increased resistance of hBNP conjugates and other conjugates of the invention to
proteases of the digestive tract. Natriuretic compound conjugates are preferably less susceptible to
proteolytic degradation than corresponding unconjugated natriuretic compounds, i.e., the conjugates digest

more slowly than the corresponding unconjugated compound.

[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 radicimmunoassay
procedures. Conjugates according to embodiments of the present invention may preferably be orally and/or
perorally available, ie., a therapeutically significant amount of the conjugate can be delivered by the oral

and/or peroral routes.

[195] The conjugate may retain some or all of the activity of native natriuretic peptide (e.g., hRBNP) with

the additional benefits of oral administration. Such a compound may lower costs associated with treatment

of acute CHF and/or expand the applicability of this therapeutic to include early stage and chronic CHF.

[196] In one aspect, the invention provides a method of generating data comprising assaying a

‘natriuretic compound assaying a natriuretic compound conjugate of the invention or a series of such

natriuretic compound conjugates, and compiling data resulting from such assaying. The data itself is

therefore understood to constitute yet another embodiment of the invention, as well as the use of this data.

8.8 Branched Oligomeric Modifying Moieties

- 97 The present invention also provides several PEG linear and branched, amine, microPAGylated and

" alkyl-PEG modifying moieties.

-8.8.1 Branched Oligomeric Modifying Moiety Formulas

[198] The present invention provides a compound having a formula:
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and C, m PAG n, and X are as descri bed above for
Formula I'V. [203] In another aspect, the nodifying
noi ety may have a formula: N R3 Rl /NH RZ (Fornmul a
X) 5 wherein RBis -OH, -C(OOH or an activating

noi ety, such as O O N Opand [204] R and R2 are each
independently sel ected ahd are any of Forrmulas I, |1,

[11 or 8.8.2 t hods of \Veki ng C]lgorrerlc
Modi f yi ng %%FA%'S T Pﬁ €&t i nventjon al so
provi des several nethods for

pr eparl ng €REHLUPS yi ng

e (a%lscl osed. herein, hod of makin 9{ .
whereirg gt GION R AR MOt 6heh L (BAGH (PIREE i halide (.2, C,
) is provided, wherein C, m X, PAG and n
Bﬂ(ﬂphggﬁﬂﬁkggég}lbed above for Formula |I. This method may
be described as conprising the steps of reacting a
compound of formul a: 15 Cm X-PAG OH with a conpound
of formula: 44 O C (note that A nmay be repl aced
wi th anot her | eavi ng\\group, such,as another halide) in
the presence of a b an solyent to yield a
product of a for a: ONCOm X- O 5 reacting the
product a with a cympount of fopjmula: Cn X-PAGH OH in
the presence of a Lew cid angh a solvent to yield:
H

5 0 ,and

C, m, X, PAG, and n are as described above for Formula L

[199] The present invention also presents a compound having a formula:

&)

R——PAG,-X

0 (Formula VII)

wherein R is H (it will be understood that the atom in PAG coupled to R is O, and therefore that the
10 terminating moiety is OH), C{(O)OH or an activating moiety, such as C(O)X’ (where X’ is a halide
(e.g., Cl, Br) or p-nitrophenol), or

/O\”:‘{

0 ,and
PAG, n, X, and o are as described above for Formmla I1.

15 [200] In yet another embodiment, a compound is provided having a formula:
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Cm X- PAG' PAGY X-Cmwherein C, m X, PAG and n as
defi ned above for Formula |I. O may be replaced wth
anot her hal ogen, 10 such as Br. By way of exanpl e,
the base may be further defined as NaH, and the
solvent may be further defined as tetrahydrofiuan.
The Lewis acid to be used fin this nethod may al so be
further defined as BF3CEt}. [th her met hod of
the invention is al so di onmrki ng a conpound
of the formula: O OKO/N Cm X- PAG' PAGh X-Cm O

(Formula XI'l1) 15 whereiin C, m X, PAG and n are as
defi ned apowephgr Formula |. hSy@t hod may be
further defined a nprisi gﬂ?%ér% eﬁm‘ﬂﬁl&ﬁﬁ ting a

product OH C, ,,-X-PAG' PAGE X-Cm 45 erein C, 1in,

X, PAG _and n defined as above, wth
[201]  pyheraint ischi -SEbeiChaHer op agiivaiireanoipihyucie a GENRE e, OC(0)X” (where X
is a halide49¢] CIYBE) oRpRltldghenBjRRdI ment of the invention is

provided in a nethod of making a conpound of the

formJI'a:OOO HO PACE X 5 V\,hereiB PAG n, X, and o are

as defined above for Formula Il.y\This nethod may be

further YWescribed as conprising\fhe steps of reacting
a conpo 'QJ%’CI et}a@CI be
repla i | eaVi ng oup, NSuch a ot her

as define aboje for rmul a |,
with a\co ornmul a: 10 PAGE X wheyein X is
-NH or a solvent, to yield axgonmpound of
formul a: or 0 and

C, m, X, PAG, n and o are as described above for Formula IITL
[202] In another aspect, the modifying moiety may have a formula:
OX'R

Cm~X~PAG, Cm—X—PAGn
(Formula IX)

wherein R is H, C(O)OH or an activating moiety, such as C(O)X"” (where X’ is a halide (e.g., Cl,
Br) or p-nitrophenol}), or

- X is
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HO PAG - X wherein PAG n, X, and o are as defined
above for Formula Il. [208] The invention al so

provi des a nethod of making a conmpound of the fornula:
46 0 0 0 0O NCOPACE X0 O (Forrmula Xill) wherein
PAG n, X and o are defined above for Formula Il.
This nethod may be descyji bed as conprising the steps
of activating a product}/fO 0 PAG, X 0 5 (wherein
PAG n, X, and o ar f\ped ve for Formula I

usi ng an activating “&gent, NSuch®d% dj succi ni ni dyl
carbonat e, paranitrochl orof ormate, ﬁﬁ‘f{)sgene and

N- hydr oxysucci ni mi de. [209] Yet another enbodi nent of

C, m, PAGen, hmhX e lapdesprited bishes f@ ForiuolV.of nmaki ng a conpound

[203]

[204]

[205]

disclosed herein. A method of making a compound of the formula:

of the formula: O 11 O—I O Cm X-PAG' PAG X-COm

( a Xl G n, and o are
aéFI? %le e ablgvnéOdFng OIet IIhay }falvfafofﬁlﬁ nmet hod may be
descri bed as conpri si ng the steps of reacting the
product identified here as Fornula XLI above with a
conmpound of _, 4 : ¥N' the presence of a
base in a §%Ivent wherein o is ps defined above for
Forrmula 111. In preferred 15 enpodi nents of this

met hod, the base is K2CO3 and t solvent is an
aqueous and/ or organic sol vegt” 47 (Formula X)

wherein R? is -OH, -C(O)OH or an activating moiety, such as

/0\”}{

0 ,and

R!and R? are each independently selected and are any of Formulas I, IE, IIT or IV above.

8.8.2 Methods of Making Oligomeric Modifying Moieties

The present invention also provides several methods for preparing the modifying moieties

OH

Cp—X- PAGH\/k/ PAG,-X-C,,
{(Formula XI)

- i; provided, wherein C, m, X, PAG, and n are as described above for Formula I. This method may be

described as comprising the steps of reacting a compound of formula:

Cy=X-PAG,—OH .

with a compound of formula:
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[210] In addition, the invention further provides a
nmet hod of making a conpound of the formula: O ON |11
O O/x\ o NO O CmX-PAG' PAGE X-Cm (Formul a XV)
wherein C, in, PAG n, and o are as defined above for
Formula I11. The nethod generally onpri ses reacting
a conpound produced ac;Frdlng t e net hod of
preparing the Formula ed above, with an 5
activating agent such as N—hydroxysu00|n|n1de 9.
Exanpl es [211& The foll ow ng exanpl es have been
(note that K d Imag dd rendeced wilk apathee leavide broup fsuthhas anetherhalids in the presence of a base
and a sog@ﬁtttéhgld %&ﬁE@ofa%muﬁ? fol l owi ng exanpl es are
descrii In ternms of techni ques and procedures found
to denonstrate the best node of practicing the

invention. In light of the present di§cl osure and the
general |evel of skit4-PR& in rel evant art of
the present invention, those skil ™Nwi || appreciate

that the follow ng exanples are intended to be

5 Ifmjmgﬁé&ﬂgmar‘mﬁp(%ngﬁ%m&F?era mer ous changes,

'Cat|ons |ons can be enpl oyed
wi t hout departing fromthe scope of the invention. 9.1
Activation of PEG Al kylCqvdPAGi—T@H Moi ety (carbonic
acid 2,5-dioxo-pyrrolidin-t-yl ester 2-[2-

in the prgs)gm{egﬁg Ee‘§,1§ ‘Pﬁa‘%‘d& S%we‘%{YlFﬁ hoxy) - et hoxy] - et hoxy} - et hox

) 15 [212]
Fbxaethyleneglycol nmonohexadecyl ether, | (0.202 g,
0.4 mol ) was dissolved in @tonltrlle (5 nL) and
di succi ni m dyl carbonate ( 0.157 g, 0.6 mol ) was

added. Then trd etbyh@m ne (QL12 g, ﬁA@_quol) was
added dropw se "and aft e reaction mxture
becane cl ear. Reactlon mas stirred overnight at RT.

Lrri urs t he crude. reaction was
wherein év’é‘pgr BAGgtady %@@@’s i el < CHLRe Rlsess W g g halogen,
10 such as Biama)( d0exiinple, 8 HER Gnaid HelTudidn MbriRE @F AhE, 4nd the Qc@vem—lhay be further

defined % fgaglygrpgwcwg%}%l hﬁg}? glcé,atg %ﬁapo ar gl;ngt g%%ges?so be f?.u’ther defined as

BF;0Et,chr omat ogr aphy (silica, EtOAc/nethanoI, 10:1) to
yield 0.258 g (81%) of the title conpound Il as an

[206] OArlldthelE r%letholvc? of tHg: glvgnétligh gsilso %Mglgged 'for41§aklmg aocogpound of the formula:

AR

Cm—X-PAG PAG,~X-Cp ©

{Formula XII)

15 wherein C, m, X, PAG and n are as defined above for Formula I. This method may be further defined as -

comprising the steps of reacting a product

' ‘OH
Cr=X~PAG,, \)\/ PAGX-Cp,
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0 (CH5)3N VNOAO N CH3CN, 25C 00O OO Il 9.2
Synt hesi s of Branched PEG Am ne Mdifying Miety
(carbonic acid 2,5-dioxo-pyrrolidin-l-yl ester
2-[ 2- (2- hexyl - decanoyl am no) - et hoxy] -et hyl ester (1V))
wherein[ é,%ﬁ,]X,F}lCP,na\ﬁh nCdbaRLd aggb((vg, @mﬁ alﬂéoqglo%r)atev@ﬁisﬁ%gﬁgyl carbonate,
drop wise over a period of thirty mnutes to a
solution of 2-Hexyl-decanoic acid | (10 gm 38.9 mmol)
[207] i et anpther embogimens of ke invshiosris grovided ingr methed efdikinggncompound of the
formulaas conplete, the reaction mxture was refluxed for 3
hours. After the reaction was conplete, the carbon
tetrachl oride was renoved by distillation and the
reacti on m xture was conce get crude acid
chl oride. The crude acid chhloride urified by
fractional distillation to ' 8s a clear liquid
(10.1 gm 919 . EBpdE ¢l e 275 87 (MrH)'. 10 [214]
To a cool ed solution of 2-(2-Am et hoxy) - et hano
(575 g, 5.47 mmol) in 10 M dic nmet hane,
2- hexyl -decanoyl chloride Il (750 ‘g, 2.74 nmmol) was
added drop wise over a period of thirty minutes.
wherein RAIGe h, Khandadalt i definadi sbove i Feheula Th eTHiemp®odinkly Be fifither described as
Cmnrm}hﬁfgpact on.m xture tegger fure was increased to 25
prisipg the SERY (T ERRes VPP Pl VBRI ght at room tenperat ure.
After stirring for -20 hours, the crude reaction was
acidified with INHCL an®d dilutedg . with 10 mMl H2O The
reaction mxture was th cted wth
di chl or onet hane. The or 6 Was then washed
with 1IN HCl, water, @ MSH, filtered and
concentrated. Crude materi al s purified by flash
chromat ogr aphy (silica, gradi elution: 2-5 %
nmet hanol in CHCI3), to yield (96% of the
nonodi spersed conpound |1l as an off-white solid. ESI

(note tha{\C?l6 {n%dé%eé ?béfac%g\glgmn@healeééﬁ%%ﬂ% %ﬁé@%}d&)’a@g@ Iﬂf}ﬂ%?e‘ijn o is as defined
above forftaampla Lt with accoprour@®f farnuland  di succi ni ni dyl car bonat e

(DSC, 0.224 g, 0.87 nmol). Then triethylamne (0.118

g, 1.17 norel) was addegpdpggwkse and after 10 min

the reaction m xture becane clear. Reaction was

_ Stirred at room tenperature overnight. After stirring

wherein X is—NH ¢ K81 isa salveat, trvielé a peppevnd af fapsplasvaporated to

dryness and then 49 dissolved in saturated NaHCO3 (10

m), washed with ethyl acepate (2 x 20 nL), dried over

MySOH4, and evaporated to he residue was

purified via colum chronat ica,
Et OAc/ net hanol , 10:%% t o 4i g (74% of the
oil 1V (0.206 g, HAOPHPeXd) m e 485.63

(MtH)+. 50 0

- wherein PAG, n, X, and o are as defined above for Formula II.

[208] The invention also provides a method of making a compound of the formula: -
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a OHSOG2I1lI | HN ~vOH ONvv ' 'OH HIII OO
O(C2H5)3N N O ONGCH3CN, 253C OOO OIld /O "~ x
ON HO IV 10 9.3 Synthesis and Activation of

PEG Al kyl Modi fying Miety
(16- (2-{2-[2- (2-{2-§2- (2- Met hpxy-
et hoxy) - € hoxy] - et hioxy} - et hoxy) - et ho

] - et hoxy} - et hoxy

) - hexadedganoi caci d {2, 5- di oxo- -yl ester)
[216] To @ soluti nonodi

16-bro ©anoi ¢ &AGY-X 15. 3 45 mmol ) in

et hanol 15 nmL) was added H2S®A (1.5 nl, 31.25

reaction was stirred 48 h. The crude
ure was diluted with water and extracted

wi th dichlor hane (2 x 300 nL). The organic | ayer

was washed wi th H20 (300 nL), sat. NaHCOFofrulx X3U0

m.), H20 (300 nm.), dried MgSO4, and evaporated to

Y f OF: f i |6 : : o

wherein %Ag}::' g,;c'}?, a%g o [%%f%lge%%bg%s%ﬂr%ﬂgﬁqg ¢ ]?r%s%%lﬂogprga}sl% cjle&:%%d as comprising
the stepspd ppcideating 4 eiaducyl ycol nmononet hyl ether (8.51 g, 25
mmol) in THE (250 nL) was added potassi umt-butoxide
(3.1 9, 27.5 nmol, small pegtions over -30 mn). The
reaction mxture was theni\stirredffor 1 h and then |
(10 g, 27.5 nol) dissol ved ) was added
dropwi se and the reactiop/nm xtfre was stirred
overni ght. The crid@ePA®acti on nikture was filtered
through Celite 5 (washed CH2C12, A-}200 niL) and
evaporated to dryness to afford Qi —The crude oil was
purified via flash chronmatography (silica, gradient

LT o E o , :
(whereing*’#&; %p )%2 %/0 a?%téghanggl ablmr)e %or ng)mu}ao IIgrl.lth?g %.tllea%triva 1r61f|g la?gg\rlﬂ,_ such as

disuccinimidyl carbonate, paranitrochloroformate, phosgene and N-hydroxysuccinimide.

[209] = Yet another embodiment of the invention provides a method of making a compound of the

formula:

0
Cin—X~PAG, \/"\/ PAG-X-C,
{(Formula XIV)

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

-comprising the steps of reacting the product identified here as Formuta XII above with a compound of

formula:

OH
HoN

O

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

embodiments of this method, the base is K,CO; and the solvent is an aqueous and/or organic solvent.
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% . [218] To the oil of the nonodi spersed conmpound |V
(2.22 g, 3.56 mvl) was added IN NaCH (50.0 nL), 25
m, nethanol, 25 nL ethanol and the reaction m xture
was stirred for 24 h. The crude reaction 10 m xture

2101 R RRETR BTRES |6y B8 pma el BBl drthe ot
| ayers were conbi ned, washed sat. Nad, dried MySOH,
and evaporated to dryness to affordlhe nonodispersed
conmpound V as a white solid. The cru nd was
purified via flash chromatography (sil et hyl
acetate) to give V, 858 ng (40 % . [219] Monbdi spersed
nPEG/- Cl6-acid V (3 ng, 544 mmol) di gsol ved in
15 m of anhydrous 5 net Rl ori deYland t hen
sol ution of N hydroxy N (94 ny, 6 mol) and
1l-ethyl -3-(3" - dbmet hyl ani nopr opyl ) car bodoi m de. HC
(EDCIHCI, 156 ng,| 816 nmol) in hydr ous net hyl ene
chloridgszadded. JReaction was. stirred for 24 hours,

t her” washe I 1, VWater™ dried over
filtered and concentrated. Crude materi al V\N/gé%ulaxv)

purified by flash chromat ography (silica, gradient
wherein €] mRAfh 1, 2043 4% asrdefidrabbve for Ks@18 Y. Tlee radthiagragnerally comprises reacting

o oo FGOARRP1 S50 A5H e o PEREA AL BB 9 Rt v
activatingpgeqiquctHp dBydeMyB@Eingnid®r /~ || + |11 KOXBu 0 OV
IN NOH HOOV O EDCLHCI, 0 DCM N OH |

9. Examples

[211] The following examples have been included to illustrate models of the invention. Certain aspects
of the following examples are described in terms of techniques and procedures found to demonstrate the best

mode of practicing the invention. In light of the present disclosure and the general level of skill known in

- the relevant art of the present invention, those of skill will appreciate that the following examples are

intended to be exemplary only and that numerous changes, modifications, and alterations can be employed

without departing from the scope of the invention.

9.1 Activation of PEG-Alkyl Modifying Moiety (carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester 2-[2-
(2-{2-[2-(2-hexadecyloxy-ethoxy)-ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethyl ester (II))

1212] Hexaethyleneglycol monohexadecyl ether, I (0.202 g, 0.4 mmol) was dissolved in acetonitrile (5

mL) and disuccinimidyl carbonate (DSC, 0.157 g , 0.6 mmol) was added. Then triethylamine (0.12 g, 1.2
mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred
overnight at RT. After stirring for ~ 16 hours, the crude reaction was evaporated to dryness and then
dissolved in saturated NaHCOQ; (10 mL), washed with ethyl acetate (2 x 20 mL), dried over MgSO,, and
evaporated to dryness. The crude product mixture was purified via column chromatography (silica,

EtOAc/methanol, 10:1) to yield 0.258 g (81%) of the title compound II as an oil. ESI MS: mv/e 648.84
M+H)".
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NOOVL 9.4 Activation of PEG Al kyl Modifying Miety
(12-(2-{2-[2-(2-{2-[2-(2- Met hoxy- et hoxy) - et hoxy] -

et hoxy} - et hoxy) - e( hoxy] - et hoxy} - et hoxy) - dodecanoi c
acid 2,5-di oxo-pyrrolidin-1-yl ester) [220]

nodi sper sed Gr-Cl |d 50 7 ). was
%O}Mfzm}m qafe’( t@w\ﬁ\@%m@%)&m
and then sol ution of N—hgdroxysuccininide (160 ny,
1.39 nnnol) and 1-ethyl (3'- 52 WD 2005/ 116655
PCT/ US2005/ 019249 di net hyl am nopr opyl ) car bodi i m de.
HCl (EDCI HCl, 233 , 1.390 mmol ) in anhydrous
nmet hyl ene oL i ded. Reaction was stirred for 24
hours, thenliwasjied With I[N HCLHsWater, dried over
MySO4, Y Neb (§HH on¢ent cH{@d 25%C ude material was
purified By flash chrgmafography (silica, gradient
elution: 2-5 % nethanol |in CHC13), to afford
nonodi spersed acti vated EG/-C 16 VI as a clear oi
(370 ng, 62%9. HOO O EPCI.HC, NOH DCMO O O 00
Il 9.5 Synthesis of PEG Modifying Miety (carbonic
acid 2,5-dioxo-pyrrolidin-1-yl ester 2-methoxy- ethyI0
ester) [221) anodlspersed branched MPEQ | (200 nNYyo

4 53 ol yas A ssole d}?
dlsu00|n|n1dyf car bonate %?ﬁh/n\/bb/ﬁxcz§’ rnéﬂ%o

was added. Then trlethylan1ne (0.399 g, 3 94 mol)
was added dropw se and gfter 10 min the reaction
m xture becane cl ear. Reaction was stirred over ni ght

9.2 ﬂIBIlS otbélt ffheat ]Ef(ﬁ Aﬂxgnef ¥Mbd %%W Ie aEiﬁ&ﬁCSt hlgﬂ) Wohdm— 1-yl
B T

t at x 50 nL)
[213] dfﬁl&ilh MaSExe (5 QM%%@%%S L@ied WJB%& ovgpla?ﬁ d of thirty minutes to a
chr ormat ogr aphy l'1ca forded t %

solution ef3)-Hekyl- flgcanic 1go gg@@@ 9;@1@» in lg(ganbomt@acl'qugieo gu‘?ter the addition
was comﬁlM‘é,"%é’ reaeonMx 2RO whd bR (BT b2 00R: G943 on Qapcom_plete, the carbon

tetrachloride was removed by distillation and the reaction mixture was concentrated to get crude acid
chloride. The crude acid chloride was purified by fractional distillation to obtain II as a clear liquid (10.1
gm, 91%). ESIMS: m/e 275.87 (M+H)".

[214] To a cooled solution of 2-(2-Amino-ethoxy)-ethanol (575 g, 547 mmol) iIn 10 ml

- dichloromethane, 2-hexyl-decanoyl chloride IT (750 mg, 2.74 mmol) was added drop wise over a period of
thirty minutes. After the addition was complete, the temperature of the reaction mixture temperature was
-increased to 25 °C. Reaction was stirred overnight at room temperature. After stirring for ~20 hours, the

crude reaction was acidified with INHCI and diluted with 10 ml H,O. The reaction mixture was then

extracted with dichloromethane. The organic layer was then washed with 1N HCIL, water, dried over MgSOs,,
filtered and concentrated. Crude material was purified by flash chromatography (silica, gradient elution: 2-5
% methanol in CHCI,), to yield 902 mg (96%) of the monodispersed compound HI as an off-white solid.
ESIMS: m/e 344.54 (M+H)".

[215] Monodispersed branched C16-PEG2 III (200 mg, 0.58 mumol) was dissolved in acetonitriie (5

- ml) and disuccinimidyl carbonate (DSC, 0.224 g, 0.87 mmol). Then triethylamine (0.118 g, 1.17 mmol)
was added dropwise and after 10 min the reaction mixture became clear.  Reaction was stirred at room

temperature overnight. After stirring for ~16 hours, the crude reaction was evaporated to dryness and then
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O ip~/OOH+ OOM \\~-Op Ho Acetonitrile O
Triethylamne \O-N O 11l 9.6 Synthesis of

Hydr ol ysabl e M cr oPAGyl at ed Modi fyi ng Moi ety (hexanoic
acid 2-(2,5-di oxo-

_ o\ ) - 5
disolvelh et Nl I0/REL SRS o1 P L £ mEg el e MesO, and
evaporatgd & dyrpso| Khedesidye sveepunificd pizicelufnt Ohnotnptogrmapley (silica, EtOAc/methanol, 10:1)

_ . g _ ] Y 6
to yield %% E40d) BL 8¢ bi #R1RRAY, Xé?‘i%@?‘aﬁré%g(%é%g%%&%o‘. 936
mol ) was added dropwi se and after 10 mn the reaction
m xture becanme clear. Reaction was stirred overnight
5 at RT. After stirring for '16h, the crude reaction was
evaporated to dryness and then dissolved in sat.
NaHCO3 (10 nL), washed ethyl acetate (2 x 20 nl),
dried MpSOX4, and evaporated to dryness. Col umm
chromat ography (silica, EtQAc/MeOH, 10:1) afforded an
off-white solid Ill (0.146 g, 78%yield). ESI M5
nz/e 302.29 (MtH'. OO O0- 0------ H+ ON OOO
\\\/ Ol Il 0O Acetomitrile ON Triethylamne OO0
[11 54 WD 2005/ 116656 PCT/ US2005/ 019249 9. [
i Ay Moi ety (<ar borii
yl &Sfer 2-
-ethyl ester) 1223] M

(470 ng, 3.91 nmmol ) was disgol ved in

acetonitril'e (20 nl)

A NZa N NN

2

m

0 93 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)

[2i6] To a solution of monodispersed 16-bromo-hexadecanoic acid (15.3 g, 45 mmol) in ethanol (300
15 - mL) was added H;SO, (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 H (16.03 g, 98% yield). | '
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and di succini mdyl carbonate (DSC, H, 1.50 g, 5.87
mmol ) was added. Then triethylamne (0.594 g, 5.87
nmol ) was added dropwi se and after 10 min the reaction
m xture becanme clear. Reaction was stirred overnight

217] atoRSoru@bd &fmo%éhsﬂefs@@h h%'l%g‘pglyéoipﬁlc)ﬁ%nl&gﬁl Etﬁé% BP B 9488mol) in THF

evapor at ed €ess I SSO
(250 mlwa@@df(dmtaw}m t-&mné@ (3et A7 Sawerch tmalf Eomorsownm?io min). The reaction

mixture qlraé £6n Mare@Por lquld@(eﬂﬁpf 1@%?97 5 9106 TYREVSL in %l{?ﬂgxrrn]c_{ was aﬁided dropwise

chr omat ography (silica, 10:1
and the gesiction FExiyrg. wag 3firrel oBPuRHY; ‘éhwrudetzaactm mvriuee wzsﬁlt@gd through Celite

(washed(@ﬂ' tﬁz, ~209 mlg Jn@e@a}:loraée% dLynesg t&'a@)rﬁ' 0ilO The &R oil s%unﬁed via flash
Acetonitrile O Trieth ne [11 9.8 Synt {hes
chromategraphy {sikitay eradire elwl@rr o??ﬁ\féyma&h@@l %@H%} tagivetsicat yellow oil IV 248 g (16
%). (dodecanoic acid 2-[2-(2, 5-
dioxo pyrrolidin-I-yloxycarbonyl oxy) - et hoxy] - ethyI
ter) g224] Monodi spersed branched Cl2-PEQ2 | (20
2181 o G qjbod o mpnoisseraidseoppowd R(CRles éﬁﬁtrmmlbwemﬁdﬁi)m NaOH (50.0

mL), 25 aﬁlg nié'ﬂl%ﬁkﬁ CorNnM hibholCAR RRNRLioh PR%ture \lvas s@in@@ PorQ4, h ]1‘ hg %ﬁlde reaction
was added. Then tri et hyl am ne

mixture 40 pqneia e RAets Gt VAl APBYSCLO PSR ke oS ). The

organic BVet WeR REHARE $AsRAY sat RERS A RA M@) Sﬁﬂdr&@ t@&/%rm"yﬂéﬁ to afford th
5 g% RT. After stlfrlﬁg f or -16h he crude g%actlon maéja ore He

monodispaysefl GppARd Veps drihie salida Rep qrpdersolid waoyidlad via fladighromatography (silica,
ethyl ace%lg%ive(ﬁcﬁmlﬁg,@ yeghed ethyl acetate (2 x 20 ni),
dri ed MySO4, and evaporated to dryness. Col um
chr omat ogr aph silica, EtOAc/ MOH, 10:1) afforded the
[219] ol}dpnqdfsperee@ éG Cl@g@g y @Pﬁ)mg, o) mﬁygl) Wa§/dissolved in 15 ml of anhydrous

methylm(é)&%lo’ﬁ%é Mg*)tﬁenms%ﬁu%po?%@ d}&@ﬁééln{:n@]é 20058 (B 8D afd Dethyl-3-(3-
dimethylaminopropyl) carbodiimide. HCI (EDCI- HCl 156 mg, 816 mmol) in anhydrous methylene chloride

added. Reaction was stirred for 24 hours, then washed with 1N HCI, water, dried over Mg8Q,, filtered and

- concentrated. Crude material was purified by flash chromatography (silica, gradient elution: 2-5 %

methanol in CHCL), to afford monodispersed activated MPEG7-C16 VI as a clear oil (290 mg, 77%).
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Acetonitdle O~ 1\ O Triethylamne p/~ 0 -'"~0 0 o 11|

9.9 Synthesis Linear PEG Mdifying Miety (carbonic
WaCI005/216655di oxo- pyrrolidin-1-yl ester 2-[2-(2-PCT/US2005/019249

nmet hoxy- et hoxy) - et hoxy] -et hyl ester) [225]

Monodi spersed branched MPEG3 | (200 ng, 1.21 mmol) was

di ssolved in acetonitrile (20 nL) and @i succini m dyl
carbgpat e (DSC, 11, 0.468 1.82 ) lwas added.
Then triet hyT am™ie . 1849, 1782™~mmv wasl added

dropwi se and after 10ymim the reaction mxture becane
clear. Reaction was stirpged,s@vernight at RT. After
stirring for -16h, the ctudsgjmacti on was evaporated
to dryness and then dissglved in sat. HCG3 (20 nl),

was HF I eLate , and
evaporated to dryness. Columm chromat ography (silica,
Et CAc/ MeOH, 10:1) af fibrded the solid I'll (0.206 g, 55%

yi el d). ESI MS: nnle 306.11 (MH)+. O O 40,N Q\\=0

O 0 i e
2005/‘3166 5P |U§2005 mW 10 Syﬁt/hler\ps/s\F)m'

Hydr ol ysabl e M cr oPAgyl at ed Nbdlfylng Moi ety (hexanoic

acid 2-{2-[2-(2,5-

di oxo- pyrrolidin-1-yl oxyqag¥Byl oxy) - et hoxy] - et hoxy}-e

thyl ester) [226] Monodi gpersed branched C6- PEG3 |

(200 ng, 0.80 nm 1) was dissolved in acetonitrile (20
and di succi ni m dyl carbonate (DSC, 11, 0.309 g,

S _adde Ben triethyl ne (O 122
L 28@0%% AR SR

se
reaction mx fﬁ%ﬁﬁn>4ﬁ%ym”\\aéaeLrOnvwas\srr{,ef
over ni ght at RT. ter stirring for -46h, the crude

reacti on was evapd?ated to dryness and then dissol ved
in sat. NaHCO3 (1OINL), was feduet hyl acetate (2 x 20
m.), dried MgSO4, and evpporated to dryness. Col um
chromat ography (silica, EtQAc/MeOH, 10:1) afforded the

oil Ill (0.203 g, 64%yield). ESI MS: nsle 390.40
(Mﬂtl)\"'/Q/O\/\o/\/ \/\0/\/0\/\0/\/0
Ho\n/\/\/\/\/\/\/\)
' O
v 6]
EDCL
ot N—OH
O
Y

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 X (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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N OO Il Acetonitrile 10 Triethylamne oo Il
9.11 Synthesis of Benzyl Elimnation Hydrol ysable
WO 10gB16655( 6- { 2- [ 2- (2-{ 2- [ 2- ( 2- Met hoxy- et hoxy) PCT/US2005/019249
et hoxy] - et hoxy} - et hoxy) - et hoxy] - et hoxy} - hexanoi ¢ aci d
4- (4-nitro- phenoxycarbonyl oxynet hyl)-phenyl ester)
dimethy[a@@ippropgicadediimide.c HICl (BDAkHGE 133. i, 4,398 2mhol)Midl InbyéiSus methylene

oo SEERNE 0y 50 o 0y L2, LRIl o e e g i,

filtered #nd ICOltCmral'ﬂdL@mdél' heteria swaks ptudfied by @lagl, chro2Oiobraph® (silica, gradient elution: 2-5

e SAREEEA S STEAG LB B S Bl el ms 20

added to the PEG solution. The reaction was stirred at
roomtenperature overnlght The reacti on was quenched

MAth\gé/ﬂLVhﬁEtLaﬁd% cfqu/dD Bad\gﬁ
Celite:” The filtrat Epncent ated in o and

the residue purified by

% MeOH) to give 3.19 g (25 ESI M. nrle
461. 07 (M+Na) +. [228] To thyt ol yze the ethyl ester,
1.1 g (2.51 mmol) of I s tregfed with 35 niL 1 N
NaCH. After six Bporse tihe pmiially cloudy mxture
had becone a cl eapcpyel I qw-cpl ofNdOBol uti on. The

m xture was saturated 57 WO 2§05/ 116655

PCT/ US2005/ 019249 with C andpacidified with
concentrated HCl1 until tHe pH was 2. The sol uti on was
extracted with 100 nL CH2CI 2_ The organics were dried
over Na2SO4, filtered and concentrated in vacuo to

af ford 9A%€1QL7//RMBKQ\Vﬂ' e carbo yllg acid H_ ESln
VS: \féiﬁky/m\v/
di

Car boxylic acid Il1ig (0.8
in 16 nL CH2Cl 2 and\pl gc¢ed
0.486 g (2.5 mmol ) EDC \and

nder N2. To the solutlon,
.288 g (2.5 mol)

N- hydr oxysucci ni m d were added. After five
hours, another 0.2 g EDC and 0.12 g NHS were added to
drive reaction to conpletion. Wien TLC indicated that

no unreacted carboxylic "acid renai ned, the m xture was
diluted with 60 nL Cl-1202 and washed with cold 1 N
HO (1 x 100 nL), cold water (2 x 100 nL) and brine (3

e AR A B e
%?eflll ESI MS: nale 508.17 (MH)+, 530.07
[221] %gﬁgqers(esg%%glkﬁzd%?%%%@r%% @goléé\‘rv(agy%r I b'ﬁ)r&z;éiéniuﬂe (20 L)

and disucﬂhﬂﬁﬁﬁwexrhorﬁtescmbyndl O@nrmumdndn ‘kras(aﬂded OFheh Zriclifyl4miad §0.399 g , 3.94
D) w 4 sol ved én an Cl 2 and ggded The
mmol) wi'CHAdE] BERPYE and PR ﬁim Fbsorﬁ?@%ﬁe%t&meéa%ev G gﬁ?mn was stirred

- overnight A RT. mMASet dtieringEHr Weghhed ciidé Readioh whHEd(agonsted 20@yhdsy aritBen dissolved in

200 T r.gani ¢s re dried over
sl B h[eaF@gf%m@teasasegdecﬁw@\gf@@@gyapmwa ot Colunm
chromatography (silica, EtOAc/MeOH, 10:1) afforded the solid IXI (0 346 g, 60% yield). ESI MS: m/e
218.09 (M+H)". - :

53



The residue was purified via flash chromat ography

(silica, EtQAc/I O % MOH) to give 0.701 g (58 % of

Vo) 2093655l V. ESI MS: 539. 10 nrle (M-Na) +. [ 23 HCTTB2005/019249
oligoner 1V (0.562 g, 1.09 nmol) was dissolved in 15

mL dry CH2Cl 2. To this solution was added 0.23 ml,

(1.64 mmol ) TEA and 0.329 g (1.64 mmol ) o Q

ni tro-phenyl chl orof ormate. The reaction tirred
over ni ght at room tenperature. i s then
di luted w th-@furgher 15.n ith
15 mL 1 N HC1L followed by 15 ni . nics

were dried over MgSO4, filtered entrdted to
dryness. The crIude product was puri¥i
chromat ography "(silica, gradient eluti o% 3/ L
Et QAc/ hex -~ EtOAc) to give 504 ng ( 9
acti vat ed%%?oél%)urﬁ%. ESI M5S: nzle 682.72 (
704. 72 (TVENA]F, 58 WO2605/ 116656, PCTAUS2085/ 0 49
1) 2) Msotnethylangpe ) - \PEGEOH K ODBU OOTHE TFE 60 v
vXx | O INNOHO- /6 OVv x OL NHS, EDC 4 3 of O
CHCzIIl O Oe DVAP, C 2C12 IVOO—IO‘& 77 7tLoyoc N
Oz 9.12 Synthesis of Aryl Carbamate Hy bi ysabl e
Modi fyi ng Moiety (carbonic acid 4-(6-{2-[2-(2-{2-
[ 2- (2- met hoxy- et hoxy) - et hoxyl - et hoxy} - et hoxy) - et hoxy] -
et hoxy} - hexyl oxy) - phenyl ester 4- nitro-phenyl ester )
9.6 Synthssis piiydsolys crpR4Gplated Meglifying Mpigty (hexagpis 2gid\2@d,5-dioxo-
PYFrolging-yigyyparhapplosy)-etyl €N r esul ti ng sol ution was
ol to Cin an ice hath. TEA (5.64 ni, 40.5 mol
[222] Sﬁgﬂﬂiﬂ%ﬁg&ﬁ%ﬁ@dﬁﬁl&ﬁ%ﬁth {00 (qg@q.gzsfﬁ%@py e Hssolird n mePidrile (10 mL)
and disnd¥BiihiageGHhas Ybsc hitor h4be; Wo.s3@adRe wHsQRdM, Sﬁlen-m&hdylamine 0.095 g,
r actla:‘)ig??%s stirred for thirty mnutes at 0 C an

0.936 mupqheas RRYViFe et el O e tedetion e deqagecise Regetion was stired
overnight' 2 BRI 1 L8 Sfirdihy F? ~36MH] tildnide @6he@OtON RicTorate N6 afyBaG hh®fhen dissolved in

sat. NaHCO; (10 mL), washed ethy] acetate (2 x 20 mL), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, BtOAc/MeOH, 10:1) afforded an off-white solid TH (0.146 g, 78% yield). ESIMS:
m/e 302.29 (M+H)".

O
/0’< N
MrO%OH + 0 N O
0 : 0 O

I I

0

Acetonitrile o
; o)
Triethylamine \/\/Y \/\0 o~
_ . 0 ' .0

mx

54



m xture was diluted wth nore CH2C12 and washed wth
saturated NaHCO3 and water. The organics were dried
VEV0sMes, filtered and concentrated i n vacud®Qmus2005/019249
afford 12.4 g (98 %9 of MPEGS nesylate, 1. [233] A
solution of 1,6-hexanedi ol was prepared from6. 311 ¢
9.7 bynthesis of Lineay 8@ EGI Moififing Miotbtyl @drhwhicofcid 2j5-gio¥&Ryiokidin-1-yl ester 2-
QdPEfPP’@’netW)@ﬁwl etery 0 0 C and pl aced under a N2
at nosphere. Potassiumtert-butoxide (5.996 g, 53.41
[223] r? ishsEsed beched MBEE E670mizn A.9aminelhevas dissolveil iy acetonitrile (20 mL)
and dlsuﬁﬂniiﬁlm&?céi\@oﬁlaét(bﬁﬁeﬁ 188 %ggg’éﬁl@gﬁ)t ales a%&ézl %hergm)&ﬁgla&me (0.594 g, 5.87
mmol) w.qdiifé‘dd%ww% aﬂfb .aftqerew B0 i Meactien gixtaxe Qecamchelperal Reatignt was stirred
overnight 8 YA Bkt ot %%@fﬂﬁe@eﬁ:ﬂgﬁ Shi éJaﬁrg&?( &)r(ﬂr&%]and RS dissolved in

reacti on m xture was tere rough
sat. NaHggh ﬁ?@énl&agfaﬁeﬁ sl ahpteth (THOOmE),abied MeSOaomd Pyapdrated to dryness. Column
chromatdgl a t
k] o OO, [PORARRe MG TG bB5 SRS mstvs: e
26223@#@3m cs were dried over Na2SO4, filtered and
evaporated to dryness. Purification by flash
chromat ogr aphy (silica, CHC13/10 % McOH). Sone
material was further purified by preparatory TC
(EtQAc/1 0 % MeOH). Conbined yield was 3.9 g 7 %
of I'l. 59 WD 2005/116655 PCT/ US2005/ 019 234]
(3.9 g, 9.89 ') was disgolveg in 16 nm geWCH2E! 2
and -f he-T esdl ™+NJ' sol uti on was coo o 0 C an
pl aced under N2. Triethylamne (1.65 ni, 9 )
was addeg and then 0.92 n_ (11.9 0
met hanesul fonyl chl ori de was added dropw se. The
reaction was stirred at 0 C for a furthed thirty
m nutes and then allowed to come to roomtenperatuyse
and s |rre Lqver night. The reaction mxture wag,
dllut ®more CH2d 2 and %th satuﬁt:d
'Na'fﬁ%—aﬁﬂ—wa-t-ef—?he or gani™e e ver N
My2SsAtiethylpméRed and concentrat ed in \7563;@?% prlel/de
4.25 g (91 %9 of nesylate M [235] In a flask 0
containing 50 mL dry THF, 5.001 g (24.97 nmol) of
4- benzyl oxyphenol was dissolved. Potassium
tert-butoxide (1.202 g, 9.989 movl) waslIhdded and t he
resulting mxture was stirred for one hour at room
tenperature under an inert atnosphere. A solution of
: 3.950 g (8.324 mmol ) of 11l in 20 nL THE was added.
9.8  Syftheis of HydrdljsableMichdPAGylated B odifling MéTbty (@6 RcMPDE acid 2-[2-(2,5-
: digxe pyiveliliniltyloxyQabon o etiodly]fdthjiested) t hrough a short
pad of Celite. The filtrate was concentrated in vacuo
[224]  Muvdodifperscébiadeted @UZPEGR A (200 did, 8 misbl) oapdiesgived Ryacetonitrile (10 mL)

. (.sili E w1 ide 1.584 9 f
- and msucfgélgx:prnp& E%&H‘b?l%%yf %02?%2 g) ,513(&5%1%\?(% _gfic?ego i[%iégﬁathﬁam?nc {0.104 g ,
- 1035 mmélywhiaydded HRP6]se Gadrpfbed 10 nit/the Geabfich @ixtuke Bébai@tledr. \BaSction was stirred
R e T TR T
sat. NaHC itOunk), waﬂwﬂ ethgbabetaed k ZH&li),rﬁile&MgSCQ,ChndmﬁﬂoraTdd@o dryness. Columm

om0 S SR, 90 6B R AP TEUH  EBeg e: m

43050(1\4%@6 the filtrate was evaporated to dryness to yield
412 mg (71 %9 of V. ESI Ms: ni/e 511.09 (M+Na)+. [237]
" The oligomer V- (0.605 g, 1.09 mmodl) was dissol ved in
15 mL dry CH2CA 2. To this solution was added 0.23 nL
(1.64 mol ) TEA and 0.329 g (1.64 mol ) P :
nitro- phenyl chl orof ormate. The reaction was stirred
overni ght at roomtenperature. The m xture was then
diluted with a further 15 nL CH2A'2 and washed with
15 mb 1 N HCO followed by 15 nl water. The organics
were dried over MgSO4,ssfiltered and -




concentrated to dryness. The crude product was
purified via flash chromatography (silica, gradient

W) 2W05/649655 3/ 1 Et OAc/ hexanes - Et OAc) to give 2LT/GRG005/019249
(75 9% of the activated oligoner. ESI Ms: W 654.71
(MtH) +, 675.71 (MtNa) + 60 WO 2005/116655
PCT/ US2005/ 019249 MsCl r EA >r MPEGEOVB

| COBu 2) XXXI TEA HO-/\~\OH TAP '
I\/P G6O CH 60 W‘%—*b Ib I I I/ IBY
0% Pd/ 3

thhods For Actlvatlng A igoneric Nblet es %8] e
present exanpl e descri bes nethods by whic

ol igonmeric ndi ety of the present invention nay be 4
activated. 9.13.1 Method I - Activation Using DSC
[ZSQlwﬁﬁﬁyl-PEG-OH I (0.4 mmol, 1 eq.) was dlssolvedN
in‘acetonitrile (5 m) and dlsu00|n|nbdyl car bonat &~

( DSGeipQarfndmol , 1.5 eq.) was added. Then h thg )
(1.26nﬁ%l? 1.5 eq. deddrepwi-se Oéﬁa’g%?%fgﬁo ©

mn the reaction m xture becane clear. Reaction was
stirred overnight at RT. After stiffing for -46h, the
crude reaction was evaporated to dryness and then

di ssolved in sat. NaHCO3 (10 niL), washed et hyl
acetate (2 x 20 nmL), dried MgSH4, and evaporated to

244 BRMenéSicd £8i oxE %%ilhﬁ%l ester 2-[2-(2-
mflg’dﬁs’; i@‘@ %%%%@)oigég o IogoomzlIr k;'lll ch; OH+ N

[225] Monodispersed branched MPEG3 I (200 mg, 1.21 mmol) was dissolved in acetoniirile (20 mL)
and disuccinimidyl carbonate (DSC, II, 0.468 g, 1.82 mmol) was added. Then triethylamine (0.184g, 1.82

mmol) was added dropwise and after 10 min the reaction mixture became clear. Reaction was stirred

overnight at RT. After stirring for ~16h, the crude reaction was evaporated to dryness and then dissolved in
sat. NaHCO; (20 mL), washed ethyl acetate (2 x 50 mL}), dried MgSO,, and evaporated to dryness. Column
chromatography (silica, BtOAc/MeOH, 10:1) afforded the solid TN (0.206 g, 55% yield). ESI MS: mle

306.11 (MHH)™.

e
0 o / o—N
NN N0y N
© o]
I .
11
o)
Acetonitrile : j’\
Triethylamine _ : o)
X
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I -NY: OOO Acetonitrile O N A kyl-PEG O
Triethylamne O Il 9.13.2 METHOD Il: Activation
W06 1N65 [ 240] MPEG al I cyl -acid | (0.544 mmolPCTRIS2005/019249

eq.) was dissolved in 15 ml of anhydrous nethyl ene

chloride and then solution of N hydroxysuccini m de
9.10  $nthesH offlylrolysable dticioPAltylated Modifying Moiety (hexanoic acid 2-{2-[2-(2,5-

dioxq-pyrirelilin-3:ylaily erabémplleny)-athpxydestioky}-ethylesdi)i m de. Hd

(EDCI HC1, 0.816 mmol, 1.5 eq.) in anhydrous nethyl ene
[226] ¢ MopedispsrsedibreecheREAFEGST (BRme. A 80 med]) fras dsohexdah acetonitrile (20 mL)
and di y@@g It N , ried over .

dchﬂﬁ&%%ﬁ?dggﬁ?gred gﬂgwggg%éﬁﬁfa éﬁ£ﬁ5§é%%gk%a é?ﬁ%fm%%%mw(OJzzg’

1.209 mpsplh e edded gropwise pndotiien hmbyhe phagtiopsiikiumehecameadéaen Reaction was stirred

. H OR: 5. 0 i r . .
o e R O PR e i e gy g cisotved
sat. NaHJPe Gl mlply weshedtesiyl japtatpy(2 D2mD.), MdieEYigS g sidewaporated to dryness. Column
chromat hy Xsih t . % vi .
PRy B, S SO0 I el SRGTRE D P, (31 & 64% vield). BSLMS: e
390.40 (MtHbdxy] - et hoxy) - 1- (2-{ 2-[ 2- ( 2- net hoxy- et hoxy) - et hoxy] -

et hoxy] - et hoxynet hyl ) - et hoxycar bonyl am no] - hexanoi c
acid 2,5-dioxo-pyrrolidin-1-yl ester) 0 62 WO

2005/ 116655 PCT/ US2005/ 019249 [241] 1. Tetraethyl ene
gl ycol nononethyl ether (14.0 g, 67 mmol) was

di ssolved in tetrahydrofrran (90 nlL) and Nak (1.77 g,
74 mmol ) was added portion wi se and reactjon S
stirred for 2 h. Then epichlorohydrin (26.3 0. 34

added~drapwi.se_and, the peactiyon tiryed
\W 48 9r. The @Hude'react '

xture
filter®d through Celite and washed| CH? (2504m.) .
The filtrate was washed H20 (2 x m.), dri€d
MySO4, aiid evaporated to dryness. Col um
chromat ography (silica, ethyl acetat e)]I afforded 1 a

clear oil (10.15 g, 57%yield). -OH 2 o
Acetonitrile , o
. - \/\/\H/O\/\of\/o\/\o)LO/N
Triethylamine o o]
nx

9.11  Synthesis of Benzyl Elimination Hydrolysable Oligomer (6-{2-[2-(2-{2-[2-(2-Methoxy-ethoxy)-
ethoxy]-ethoxy}-ethoxy)-ethoxy]-ethexy}-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 mamol) prepared from commercially available ethyl 6-hydroxy-hexanoate was dissolved in 15 mlL THF
and added to the PEG solution. The reaction was stirred at room temperature overnight. ‘The reaction was
quenched with 25 mI 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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[242] 2. Tetraethyl ene glycol nononethyl ether (7.96g,
0.038 nol) and 1 (10.1, 0.038 nol) were dissolved in
WOHIGY 1663500 L) and BF3OEt2 (0.48 ni, 0.0038 AGT)USANS/019249
added. The reaction was stirred overnight at RT.
Crude reaction was diluted with CH2C12 (200 nL),
with NaClgndpeigified vith IereimiqdIde) wetid the pii @as 2.30ke selupion was @@racted with 100 mL

CH,Cl,. %mc@%re%@ 95&&@%@%1@[@&@9& §enc££&1atém1 vacuo to afford 0.80 g (78 %) of
ica, ethyl acetate / MeOH, 10:1)

romat ogr a
the carbomlﬁé%@d%ﬁlgi%w@/afmow (VA5 433- 1‘2@‘%1‘94)el d. N2 30
[243] 3. 4-Nitrochloroformate (2.87 g, 14.3 mmol) and

[229) C%rb@ﬁylfé agld Iﬁ (_'é 86@31 %5 izﬁﬁfo wdlls aﬁ,&h%ﬁ% mmﬁklﬁgég an& f}ﬁced under N,. To

the Soluﬁ%ag 4§@ aé%}S é‘ﬁaﬂl} E]é‘@tqné H 2§§ |gr(?é MQ}ENFHYSWE‘Y%’FCWI‘*‘: avere added.
After five' 1R LiRMeyDS. b@tﬁg ovht addtlﬁg) ke, re%ﬁgﬁ] efcokMietion. When
175 L), (175 niL drie
TLC mdlf@tﬁéé'w B é@e%cafd&ﬁbﬁ@% ac@é?wdcﬂhﬁ ewgﬁrsgvaasﬂve? ¥ith p@ gl CH.CL, and
washed wh Byth 13¢ ﬁC@YFx/IO/dVE@jll cgﬂﬁﬁvétér (Qfxf 1@)0%% add %nné/ @' % ‘P(Wl ﬁﬂ) The organics
0% yie
were driegd QYFI!I]&‘I%SO‘!S @Pa‘fn&ata% rluvaeeo &3216616 0. 7d @é? 1wﬁb9§ Hén §SIMS: m/e
50317(1\44%6}0§ ig+ 1. mml) were dissolved in H20O (D,
. Then 3 (0.5 g, 0.8 nmol) was dissolved in THE

nm. d added d Th 63 WO 2005/ 1
(2301 &#@W&%‘?‘é@%@gmé%@%% AAGElY 397 Bt SHRIN AT SR e (244 mmo)

e B 2t-la
DMAP w&% r:hds%l{:sead c{:c%%hh&m\ws gdid. .wtﬁﬂh?wutas ﬁéﬂ%@z%% agbt\%lgr 40 mL CH,Cl, and

added. Tlm_ﬁachqﬂ,wﬁp{rerf gy@qrg teasfpp@ﬂqu\;ﬁfg@g t. b W@%W@t“éaéh‘idomﬂl INHCI(2x
200 mL) &8 YRS x L0l The bf, W&E @ﬂé&fov(eﬁNﬁzlS@Q fillerddhdd évaﬁ@ﬂéﬁ to dryness.

15:1) fford 4 a clear oil % 85% vi el d
The resxd'}e@msmm vz éas célacsl}at%rapkazsﬁﬂvat %@A&él g M I%{?da ghe: 07 74?1 g (58 %) of
ohgomerl(vo E@S@l\/@ 5@9@6 NP hydr oxysucci ni m de (0.088 g,
nmol ), (0.160 g, 0.83 mmol ), and CH2CIZ(5

[231] i‘%qjl,g@@grul%n( %&nﬁég%o&h\%’qsé%:solﬁqa N 3?—?@30/%0 this solution was

added 0.2 el (d)4 ni?ackPTIEN Ahdesesg of. 64—ﬂnﬁh@§r -an%@h@lﬂMﬂorM?ﬁhﬁtW ill‘ge react:lon was
Moi ety (Carbonic acid 2,5-di oxo-pyrroljdi

|
sirred ovepuighy. o J9qup fqmaperapure. e i Fatey Vast B G WSk 91 ol dQﬁL CH:Cly and
washed w4190 MOE Yditoweh BOxY }Jﬂﬁ&z:ﬂé‘ﬂ 'I%S b%raﬁlcé‘@/e Qﬁéd‘ge’rli\@Sb4, filtered and
1. Triethylene glycol
concentaty{ 6 rrisy 18 CHHALBIURF G SRIRGIOR s thOFPa@%h%&ﬂw&@fadwﬂt ehution:
3/1 BtOAc/hexanes — EtOAc) to give 504 mg (74 %) of the activated oligomer. ESI MS: m/e 682.72

- (MHDY, 704.72 (M+Na)*.
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and stirred for 10 mn. Then benzyl chloride (7 ni,

0. 062 nol) was added and the reaction m xture was
wWeWEti6sss 100 C and stirred overni ght. The cr wda&/US2005/019249

reaction was diluted with sat NaCl (500 ni), washed

CH2A 2 (2 x 400 nL), organic layers dried MgSO4, and

evaporateg to dryng f&bronatography (silica,
eth aoet@bgato ethyI acetat e NEOH \39}}) afforded
1 f/%?lf oOWg o~

HBOS, O —oOe0-O 27 247] 2 To h sol utionof 18
(9.87 g, 0.041 nol) in CH2A 2 (50 nL) was added TEA
(7.1 nL, 0.054 nol). The solution was then cofpl g¢.d0
O Cin an ice bath and then methanesul phonyl chloride
(3.9 n, 0.049 nol) di ssolved in CH2A 2 (10 my) was

added dropmrse reaction was stirred a O C for
/(Mﬁm“bh’eﬂ( M@a—z oH

was filtgred bhro Cel i%%, washed 1OOHnL),0

filtrate washed #fth sat NaHCO3 (150 nL), H20 (150

m) ,oudrijed MgSO4, and evaporated to dryness to afford
mees2.avel ljow oil  (11.06 g, 85%vyield). 64 WO

5/ 116655 PCT/ US2005/ 019249 3 [248] 3.

HO Etraet Byl ene glycol (7.32 g, 0.038 nol) was dissol ved
DMaP. t et r ghydrof uran (140 nL) and NaH was added portion
“W'se over 0.5 h and the reaction was stirred for an

additional I h. Then 2 (6.0 g, 0.019 nol) was

dissolved in CHQC12 (20 nm.) and added dfopw se and the
,{\Vr;a ed over ni ght at ~ |on

s fijtere gh okel e, washed cH2¢12, afd j(:L

evaporated to drynesSs. The resultant oil wasY o NO,

di ssolved in CH2C12 (150 m ), washed H20O (150 ni),

sat. NaHCO3 (150 ni), H20O (150 ni), dried MySO4, and

evaporated to dryness. Col unm chromat ography (silica,

ethyl acetate / McOH, 10:1) afforded 3 yellomrsh oi

9.12 h8ss &Aﬁﬁé’ﬁ%hﬁﬂa@ﬂyddys:{m@m% m acjd 4-(6-{2-[2-(2-{2-
(ﬁﬂaﬂheﬁ éthoty) SRt HBY %ﬁm 10X phienyl ester 4-
EA (8.6 nL, 0.065 mol) and CH2C12 (60 )

nﬂf@&éﬁ? terjTEL hanesul phonyl lori
[232] Mlﬁmﬁd&@h& (.08 143%1%;)'2 wad d1§soﬂred ﬁ@%’mﬂ HﬁJ @ﬁzCl;and k3 ulting solution

[ ut
s coo g E S (S5 e b k.3 . 105

thanesilEInOPIhThRidé J °
methanes | ?I;fded fdf) r a?&iéﬁdh d@gﬁéi’f}'ﬁ?@actﬁiﬁ%&%&él@ﬁfﬂ%ﬂfﬁm&s at 0 °C and then

removed §P <BF decPath, 3llpwed tngrmeotoutoan tepberaite andsstingd @eremlght The reaction

- mixture wik GMMERITRREre! (8, 01LAR RRedAh StirdttE”a? gr ﬁi&batc Tlgﬁ organics were
crude reaction was filtered through Ce Sh

 dried overdylp§pfil f%#&néra%?t@at@dnwua iyt 12.4y @&%ﬁ@ﬂ%ﬁﬁs 1¢sylate, L.
was dissolved in ethyl acetate (150 nL), washed H20

[233] Momnaﬁef 116-hexadédigldy 4 #06 313 f’c%ﬁ@@kof @3 41 ¥B&¥Pand 180 mL of
chr omat 0 h silica, eth acet a

ory THF. gffeiosign 5o ogeled b <6 29 p laperl upgerya @@%@ﬁp@r@) Potasstum rert-butoxide

(5.996 g, 53.41 mmol) was added to the solution and the resuliing mixture was stirred for one hour. I (10.0

g, 26.7 mmol) in 30 mL THF was added to the mixfure. All was stirred for a firther 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,SQ,, filtered and
~evaporated to dryness. Purification by flash chromatography (silica, CHCly/10 % MeOH). Some materjal

was further purified by preparatory TLC (EtOAc/10 % MeOH). Combined yield was 3.923 g (37 %) of IL.
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6 65 WD 2005/116655 PCT/ US2005/ 019249 [251] 6. To a
solution of 5 (2.4 g, 4.8 mol) in ethyl acetate (16
W J00pA6added pal | adi um on activated carbon IFCTASX005/019249
(1.0 g) and the reaction vessel sealed with a septum
A bal l oon containing H2 was then inserted in the
[234]  sdbBHRP ¢i B8hwed])evaa dsdited in k@ledmy]CMz aitdi the @shlting solution was cooled

to 0 °C %H@bﬁh&h&nd@m TTnéEli%iggm ‘Eﬁ% a¢e X1 “rlzn addefdloalP ; eaq) 92 mL (11.9

hr ough ate eva
mmol) W@@?Wﬁ@@é chlgn@f Voraddg! drom’hwrﬁm reactitn €7s g,ureﬂ 3%} °C for a further thirty
minutes Bédlc? th@ﬁ allbP toCome fo L’(%?lz emééra@reo Q]%Ss%rrn der{n t 0]31 % agﬂau mixture was

20% phosgene 1 n was coo
diluted ‘Glﬂf( alowcﬁ@;ﬁz @dgwasmﬁl Vithlsabgatbd 8HECH; ot weee (Be odg)nivsasere dried over

MgZSOquﬁg%a ag& Qcﬂl\% ﬁted?h%c&oet%%dv%% 4%5&1@5 k’/g e %e%tl}atet' Cfor

and nea ‘uene
mas then dlstllled off and the resultant oil was dried
[235]  ulpcreask onteining ©0 mdf drp THF7 5.80 heaPH 8 himsiooif|4-befzylax@pi@nol8was dissolved.

Potassiuth ge";‘ﬁi)utgxy.deoﬁtioy 3l @6housl iy %wg?éc%g&j%%l?th 17es ﬂ‘%gqglxg.lr? ?637 d for one hour

., N-hydroxysucci ni
at room f@@?%ﬂt@{e ungoganest JmosnhiereCHR @lltio of 3«9@9 g (&£374mmmol) of HI in 20 mL THF

was addéd"rﬂﬁﬁt @MQPYS b, | e[a n(u‘ié g%im@%g#%gnc[hﬁ% %9;0 f%é ‘MdOH and filtered

afford cl ear )
through gys]pﬂrhgzg!i gf @?lyéfhcﬁb@ f%af@ytvasp@@;wmtyﬂ in vacuo and the residue purified by flash

chromato%@ﬁﬁyz (s(h%a{ ]@fdﬁ% 1?@? éy oﬁ&zﬁ%@% I'I‘ QXY % éi h@‘ﬁ oc)czz)x/z ounfih oxy]]:'SI MS: wife

-et 0X eptylo
57915@W§Hh nethyl) ethoxycarbonylantno] hexanoi ¢
acid 2, 5 dIOXO pyrrolidin-1-yl ester) '-~~~03S02CH3 1

[236] [(?o'iﬁﬂouﬂd I‘P egRaleflis ﬁljmto’?%vé ﬁﬁ?ol%?tg% SMENE o 8 solution was added a

5. h
shurry of rl%? ﬁﬂ@rfés%%p%ﬁ yll? )ﬁgjm%br hgeentizeomixture. Wwag) pipgedrmsidys, HiTamA sigsd until TLC
confirmedthat £t &fghm&)ﬂ% ﬁ%&@lﬁg&]&n Q%%ng&) Tl%éfug é:g%?is 11:% tered through Celite

el l ow oi l 1 g, 8%yie
and the fi Wasmra@@gg diynesg tq meeﬂlamgt@t%heﬁ%yﬂws ghAeSa 109 (M+Na)".

(50.5 g, 0.26 nol) was dissolved in tetrahydrofuran
2371 @O%e Qlié@iﬁeran@)ﬁ% g, 1.09 mmol} was dissolved in 15 mL dry CH,Cl,. To this solution was

added 0.23 mL (1.64 mmol) TEA and 0.329 g (1.64 mmol) p-nitro-phenylchloroformate. The reaction was
stirred overnight at room temperature, The mixture was then diluted with a further 15 mlL CH,Cl, and
washed with 15 mL 1 N HCI followed by 15 mL water. The organics were dried over MgSO,, filtered and
concentrated to dryness. The crude product was purified via flash chromatography {silica, gradient elution:
3/1 EtOAc/hexanes — EtOAc) to give 491 mg (75 %) of the activated oligomer. ESI MS: m/e 654.71
(M), 675 71 (M+Na)*.
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potassiumtert-butoxide (29.2 g, 0.26 nol) was added

portion wise over 0.5 h. The reaction was stirred an
wolgiosiites | h and then 1 (23.0 g, 0.13 nol) dirgolsSzeas 019249

in THE (50 nL) was added. The reaction was stirred

overni ght at RT. The crude reaction was filtered
\bﬁho‘ﬁrgﬁ‘@éhote’ﬁom&mo@%!@%:—-’and eVEEBPMt ed t o

dryness. The resultant oil was dissolved in CH2C12

(300 nm.), washed H20O (2 x 300 nL), dried MySHM, and

evaporated to drynes§g§gpl umm chromat ography (silica,

1 2

g hyl.. acet at af f orgl a_cl bl ofy 18ubteag, 9
yi@l/d)\.;(;\{e%%G] 3.m70 a solwﬁp?{?sgﬁh'c)ffo ﬁ2 (6% 0 g?ﬂ:g%omﬂz)som
nmiol) in tetrahydrofuran (60 mL) was added NaH (0. 9B
g, 40 nmmol) portion wi se and reaction was stirred for
0.5 h. Then epichlorohydrin (14.1 nL, 0.34 nol)

added dropw se and the reaction was stirred at-RT faox*
48 h. The.cryde reactiop mxtuge was filter thro
Celite, hWCﬁf’ And evapoicaied 18 dr yness.
resul tant6i | was dissol ved CH2Cl 2 (200 nL), washed
sat. Nadl (200 nlL), sat. NaHCO8 (200 mi), H20 (200 °
n), dr'l\/gSO4, and eva g&gﬁ@@ to dryness. Colum
chromat eégra2phy (silica, efhyl acetate / hexanes, 10:1)
afforded 3 a clear oil (546 g, 45%yield). ~OH 4

[ 257] 4. Osolutiogofo2~§4. 84 g~18.nmgpl ) and 3
(5.46, 16.ngbl) in CH2CL2 (50 nl) was added ~BF3. OEt 2
(0.48 W¥, U.0038 nol). THé reaction was stirred
overnight at RT. Crude reaction was diluted with
CH2C12 (50 ni), washed saf. NaHCO3 (100 mL), H20O (100

mD)N dri ed MyS04, c?';md evaporated to dryness. Columm

chf Oe : st TN-Cay erhiyb aedt-at eot O~ ethy Nodcet At e o
I Me® *1)~afforded 4 a clear oil (2.40 g, 24%

yi el d). O 2005/ 116655 PCT/ US2005/ 019249 NO2 O 5

[258] 5. 4-nitrochlorofor¥Wate (1.18 g, 5.8 mml ) and 4
(2.4 g, 3.9 mol) were dissolved in CH2C12 (25 nl).
After stirring for 10 mn, TEA (0.89 nm, 6.4 mmol) was
added and reaction stirred overnight at RT. Crude
9.13  Methuds Fon Agtivating|Qligevheris MoictleeCl Z (75 nl), washed 1M
HCI (100 nmL), H20 (100 nL), dried MgSHM, and
evaporated to dryness. Col unm chromat ography (silica,
[238]  dhhyresens exammply desefibrsdeahdds &y ywdlidhompligermoiit nfolet0df the present invention

may be achgaeyi el d). 0 " OH ONV - 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 mumol, 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 MgSO,, and evaporated to dryness. Column chromatography (silica,
EtOAc/MeOH, 10:1) afforded the activated oligomer II. ' '
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HIilpl 6 [259) 6. 6-Am nocaproic acid (0.157 g, 1.2
mmol ) and K2C03 (0.276 g, 2.0 ram 1) were dissolved in
W@ID0F/DI66558 L) . Then 5 (0.80 g, 1.0 nunol) waPCT/US2005/019249
di ssolved in THE (1.0 nL) and added dropwi se. Q|
droplets formed when 3 was added and et hanol (2 nl)
was added and the reaction was stirred over mcghtoat
RT. Crude reaction was diluted with H2O (30

acidified to pH- 1 with HJ, washed CHZG:b

m), orgaAtiyllPEEeOWri ed I\/gSO£|4 an@: ev orat@d’
dryness. Column chromatography (silic hyl acetjate
/ McOH, 20:1) afforded 6 a clear oil 0.7 §, 469
yield) O NIO NO\ HO O 7 [260] 7. tivated using
Method I1: 6 (0.356 g, 0.46 mmol ),

N- hydr oxysucci ni mde (0.063 g, 0.55 mmol), EDC

(0.115 g, 0.6 nnol), and CH2A Z (3 nL). Col unp ©
chronatogl?‘cﬁ}fﬁ’ﬁifn silica, ethyl acetate) afforded

cl ear—oiH—(0-180—¢g—4s% yiel d). 9. 1Ldlex aor
- 2-[ 2- ( 2- {Enefhylapgng 2. 5-di oxo- pyrrol i di A- 1-yl oxycar body!
oxy) -

hexyl car banmoyl oxy] - 3- (2- { 2-[ 2- (2- hexanoy| oxy-I#t hoxy) - e
t hoxy] - et hoxy} - et hoxy) -

pr opoxy] - et hoxy} - et hoxy) - et hoxy] -et hyl ester 68 WO
2005/ 116655 PCT/ US2005/ 019249 O ~~O 1 [261] 1.

9.13.2  Pr eMHIBHOD AL tAvtivatimeUsimnNHS as shown in exanple 9.15:
Tetraet hyl ene glycol (58.27 g, 0.3 nol), NaCH
[240]  JVPEG-rbpl-qcidX (§.5#hmb@l, HO @If) mmssolwmdmzm mbdf amhydﬂ@.ts(nfbﬂnyﬂfene chloride

t
e T s —
carbodiimjdee HE} (EH@IZ'ICI{ Qﬁm m@ol, Priepmarie dnhydrotlhﬁeﬁaﬂama chionide mddedl. Reaction was

stirred foag &9%1 ﬁ% Iﬁ? \%1@1 L %Ié'fl]i(glan &nﬁ%fver é%gs{#a @F%ﬁ%, ﬁ}(f gpucentrated.

Crude mafetig) \Qasml:iﬁﬁ.brﬂasinth)mmaﬁograpm (silivapgradiay elatitny I-S P4 mnethanol in CHCL), to
raeElighShiqggf forded 2 a clear oil (6.78 g, 58%
atford s NIBERIR B0 ) O TR0 2 B

O
OH '
o) " ﬂ
0
MPEG-alkyl J‘\OH N MPEG-alkyl )J\ O/ O
I EDCIHCL, . I
DCM

9.14  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)
/0\,/\.0/\/9\/\0/\/0\/<|_
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3 [263] 3. Prepared in the sanme manner as shown in
exanple 9.14: Tetraethylene glycol (4.85 g, 20 mol),
WD 1085/ T@6%p, 25 mmol ), BF3' OEt2 (0.25 ni, 2.0 mPaim)ys2005/419249
CH2CI2 (75 mL). Columm chromat ography (silica, CHCL3
20:1) afforded 3 a clear oil (2.85 g, 27%
[2411 #eil"ayaethvlﬁnf( glgyql monopmetljy? 6lpr (44.0 Eos7anmmol) whd dissobkd B tetrahydrofuran (90

mL) and &aﬁo(lgﬁ g, 2% %Ié wall agﬁ_é%%eo%técé 29/ Ao reac% g\?aé;gstl{rgf‘gor 2 h. Then

(0 utron was
eplchlorOﬁyderﬁ 3riabechdsmo mamddg@dx(oﬁwﬁés an the Saaﬁlqmmds)stlm:at RT for 48 h. The

crude reﬁ:ﬁgﬁﬂm@ﬁr@m% $ficred H&gﬁ %%ﬁtte ﬁﬁ Wega gﬁzé ﬁg mL)dlﬁh f@taate was washed

. then RT overni ere

B0 (2 XvaiP WI@F@GSEMQS@B MIGE%OTHMSM dninds® OC¢110H chrbinatogaphy (silica, ethyl acetate)

afforded MNa I{e6Boi 1@@5 Q'L§7%y1 (100 nL), dried MySH4, and
evapor at ed to 2005/ 116655 PCT/ US2005/ 019249

dryness. Col um chronatography (silica, ethyl acetate
/ McOH, 15:1) to afford 4 a yellowish oil (1.95 g,

59% yi el d). ~Ob” Ot 26515 Fo-hsOhytion of 4 (1.94
g, 3.1 mol) in ethyI acetate (20 nl) opdded
palladlun1(1 6@ g, ctivatgd/carbon). The
reaction was Sea ed nd stl ed under H2 overnight.
Crude reaction m'xture was #lltered through Celite,
washed et hyl acetate and evaporated to dryness to
rd 6 a clear. oil (1.09 g, 65%yield). 1O OH O6
[242] %65?“@113’}!"63 8lvee)| menomsi} ether (7.998, §03% poDrand| Y (30r, 0.038 mol) were

mssolved@rm@h (o L) andVBsS; ed@dliﬂﬁf‘ d@%g Jno'iﬁ‘-waszad%ecf n"f'% l)eaCQiQﬁi was stitred

e.sol ution was cool hexano

°Velmght(a®R5£ g Gpde rpactionwas Yilwedswish GHLCL (00 M)seash%@t REI0;(A00 mlL), H,0
300 mL)\\@fed M4J0, SAd_Y, f ' :
( ) lgon s dallpialrjat@é:l tQ\;ﬁmr}}tB%sg bolufn?%ﬂrg@éto%‘ia?#ﬁ(ls\gig%’ éegu?{_é%ﬁte/ MeOH,
10:1) affO(dfgé apfopr oik@sS g, REYoRE)( 100 ), H20 (100 nl), dried

MySO4, and evaporated to dryness. Col umm

chromat ography (silica, ethyl acetate / MeOH, 15:1) to

afford 6 a yellowish oil (0.698 g, 55%yiel gp, O N2

O O
\0/\/0\/\0/\/0\/\0
Da
Yo
G

-~ O‘\/\o/\/o\/\o/\/o
3

- [243] 3. 4-Nitrochloroformate (2.87 g, 14.3 mmol) and 2 (4.5 g, 9.5 mmol) were dissolved in CH,Cl,
(45 mL). Afier stirring for 10 min, TEA (2.1 mL, 15 mmol) was added and reaction stirred overnight at RT.
| Crude reaction was diluted with CH,Cl, (130 mL), washed 1M HCI1 (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).

N O 0/\\/0\//\0

/O\/\O/\/O\/\O/\/O
4

[244] 4. 6-Aminocaproic acid (0.126 g, 0.96 mmol) and K,CO; (0.221 g, 1.6 mmol) were dissolved in
| H,O (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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[267] 7. Prepared in the sane manner as shown in

exanple 9.14: 4-Nitrochloroformate (0.332 g, 1.65

Wn03/116655 0. 698 g, 1.1 nmol), TEA (0.28 ni, 2.PECTWHNG5/019249

CH2C12 (7 nmL). Columm chromat ography (silica, ethyl

acetate) afforded 7 a yellow sh oil (0.688 g, 78%
reaction was gtidd. ov@ighQit RT. Grudd thaeti@Hvastilgted 28310820 PEB peididigd fopH ~ 1 with
HCl, waséecg r#lgtgﬁel(ﬂggbg n S‘()% Zwé]ay'er@ g'm%m%&& eva(p8rateg, fo dryness Column
chromato@raghyr(eitits) CHURA M. 2 5ﬁﬁ.aff@dﬁ 4m1€@¢3) oil @-@@ﬁ 8%% YWLd))

Col um chromat ography (silica, ethyl acetate / MOH,

15:1) afford 8 a clear oil (0.30 g, 65%yield). 1O O

0 .0- -0 N--CONH C 05 9 [269] 9. Activate
usi Tty et hod” o N - Dr'su |mﬂxl ar ponate (§. 11

g, 0.46 mmol), 8 (0.30 g, (8§ L "NO.]7
m@c)\/aqej,aqi/ta\il/&éﬂr\@, shlrmgs af f ordedo9 a
cléar 0i1°9(0.3447g, 90% gl d). 9.18 5

6-{2- (2-{2-[ 2- (2- 1 3exyl oxy- &t hoxy) - et hoxy] - et hoxy} - et h

oxy)-1-[6-(2-{2-[2-(2-nethoxy- 10

t hoxy) - et hox 0X
[245] gar.gg}ﬁ%qegw%i&]lﬁggﬂ;ﬁg% (@é&‘ ¥4 Be RMRLOVLnskBOwoss g, 0.77
mmol), EBCD (®1 60xQ -OBarhmbl),cind -CH,¢1, (esﬂgr OotranCthr@natG¥raiby SO HEHBthy! acetate /
0 . Pre i n e me manner as shown in
MeOH, lé;(iﬁ%éf‘]é’dé .af;ar $g{0regggtgh§;%ﬁ8ﬁgl ycol nononethyl et her
(25 g, 0.12 nol), TEA (19.5 nL, 0.14 nol),
9.15 SyBfYesis es Linvae PAG-olkpr Maaifyih@ Moiety, (Carbdnivoicid 2,5HH@I@ pyrrolidin-
157 eétw@-{ i-(@i{ﬁqnqul iglaxy—etﬂo&%-@tﬁoxﬂsathaﬁy}getheiy%thoxy]-

W )P
el,o !yﬁ gne d| ol (7. 93 g, 0.084 nol) was d| ssolved in

tetrahydrofuran (200 nL). Pot assi umt- but oxi de (10. 37
g, 0.092 nol) was added portionw 0.5 h and
stirred an addi ?Q‘HQ/QI\}Y\ Jheg 2 g, 0.042 nol)
di ssol ved in tetrahydrofuran (40 rTL) was added

dropwi se via addition funnef and the reaction

[246] 1. Triethylene glycol (30 g, 0.2 mol) was dissolved in a solution of NaOH (8 g in 8 mL of H,0)
and stirred for 10 min. Then benzy] chloride (7 mL, 0.062 mol) was added and the reaction mixture was
heated to 100 °C and stirred overnight. The crude reaction was diluted with sat NaCl (500 ml.), washed
CH,CL (2 x 400 mL), organic layers dried MgSO,, and evaporated to dryness. Column chromatography
(silica, ethyl acctate to ethyl acetate / MeOH, 10:1) afforded 1 a yellowish oil (9.87 g, 67% yield).

Hscozson\/O\/\o/\/o\/@

2

[247] 2. To asolution 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 methanesulphony! 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 throngh 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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20 was stirred overnight at RT. Crude reaction was
filtered through Celite, washed CH2Cl 2, and evapor at ed
WQ@R20091166865s. The resultant oil was di ssol ved iRCTOF20152019249
(300 nm.), washed H20 (2 x 300 niL), 71 WO 2005/ 116655

PCT/ US2005/ 019249 dried MJSH, evaporated to dryness.

Col umm chromat ography (silica, ethyl acetate) afforded

2 a clear 0|I (5.09 g, 39%yield). O 3[27?;]7ﬁa
sol uti o 02 notetra ur

M) e a/%ﬁre"?rﬁz‘z/g,\ol)\e’ Se
and reactl on was stirred forz2 h. Then epi chl or ohydrin

(6.3 niL, 8.0 mmol) was added dropw se and the
reaction was stirred at RT for 48 h. The crude

[248] I ®aTétRhyRhglidod (NE8Se, 101038 @iPOwis iU fabttdh@drofinel (140 ml) and NaH
shed CH2C12 he resul tant oi | s dissolved .in
was added ppriion Witoeeh .5 h 45 S daectipties ssroiiyr ancsaional] e Rpen 2 (60 g, 0.019

mol) was( &B@Né&)m CHA, (D281 Yydol, addéd @EpIISEM tha aacﬁ)ﬁap@rm@ai ol@night at RT.
Crude reecn nessﬁl%édlitggj 5?1)? é&?ﬁ%ﬂrg%{ g%ggl&ra%a Hracl:)?l?teg@) e%%? h%trgsultant oil was
dissolvedyin €T, (ﬂsoqﬂ) whsticd THO (850 LR paneﬁ{a:@ GMEBEOI{THIM) dried MgSO,,
and eva;io?_ate,:g og ngexqiilmn%])e chrgégtoépéy 65@11(@6 eml a(@tazggf ?I}{(ﬁgﬁi,’ 10:1) afforded 3

yellowisH$i2@%3 of 38 Meld). Col unm chr omat ogr aphy (silica, ethyl
acetate / MeOH, 20:1) afforded 4 a clear oil (1.05 g,

34%vyield). NO2 0 5 [275] 5. Prepared in the sane
manner as shown in exanple 9. 14: 4-Nitrochl orof ormate
(0.464 g, 2.3 mm|)/\4>4"1\o’b’§2§?mo|) TEA (2.1
m., 1.55 nmol), CH2C1l2 (10inl). Col um chr omat ogr aphy
(silica, ethyl acetate to ethyl acetate / MOH, 20:1)
afforded 5 a yellowi sh oil (0.663 g, 53%yield).

[249] ~AO0-Nefihed BOhOsan@® MAMW2H0héxhi@ {63 HCT. wSﬁaQEﬁ@HﬁE@Qohonyl chloride

6 . 5388, PS8 s SRR EEaR R it o 03 . 5

yield). mmol), 5 (0.277 g, 0.34 mol ), K2CO3 (0.094 g, 0.068
mol ), H20 (DI, 5 nL) afforded 6 a clear oil (0.268
g, 96%yield).

/\/\/\0/\/0\/\0/\/ 0\/\0/\/0\/\0/‘\/0\/©

[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 tefrahydrofuran (20 mL) was added dropwise and the reaction was stirred overnight. The crude reaction
was filiered through Celite, washed CH,Cl,, and cvaporated to dryness. The resultant oil was dissolved in
ethyl acetate (150 mL), washed H,O (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).

NN N SO O O

6
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OHO/~ O 7 [277] 7. Activated using Method II: 6
(0.268 g, 0.34 mmol ), N hydroxysuccinimde (0.047 g,
WO 2005/1%60%8 ), EDClI (0.084 g, 0.44 mmol ), and CHEZTALS2005/019249
m.). Col unm chromat ography (silica, ethyl acetate /
McOH, 15:1) afforded 7 a clear oil (0.178 g, 58% .
[251]  §i &b dypoluGoniel 559.Agh8 nsncbFin aibyk dcetpie AHOMEYW S qdé%@}la@u@ on activated

carbon 10 o &\6 g 8la de Eé%f,té@ gj%Qs%f &dich %ﬁxéa%hﬁn 9A]lﬂalloc§ﬂ Ednbhinihy M, was then

L-Lysine eth ester
inserted udﬂhhy@rmwp@qud@@ar@ohma@mn wasg stwfpmoyera th R(Tl Cﬂdegreaozoq mixture was

filtered th!EﬁIgliLbem'F Fashed! eg@g h%h %Wg orkt8® tdUemed@ FBA1 € H BB cmLa 61 g, 82%

) was ction nixture was stirred
yield). overni ght at roomtenperature. Crude reaction was
evaporated to dryness, dissolve CHC12 (30 nL),
washed 1M HC (30 m.), H20 (3om_) dried l\/gSO4 and®

vapar ated s. oCol o raphyo i
M fo dedJ/{a/cl ear %)m I 1\%}?\8
66% yi el d) . 73 V\D 2005/ 116655 PCT/ US2005/ 019249 Op R
NOHR=A0OC RNH3 [280f 3. Asolution of 2 (1.0

on Gy SubSedE i T AR O e s .o

3.9 mmol)afids6livéd @doltidhe 0Fiml.) &as sded@dpast CIli2 rédtisn ﬁﬁk shikrfd atcht @ ¥eifor 0.5 b and

then 4 h %/Pgslo?a"he,% gsggn\éa rt@l%l%%d%é)s tgry aig%fefio% af { eﬁﬁlﬁgﬁ %LI% dried under
vacuum toNiffold Aa JelB@%}sh4il. Activated usi ng Met hod II 3 (0.070 g,

0.61 mmol ), N-hydroxysuccinimde (0.091 g, 0.79

mol ), EDCI (0.182 g, 0.95 mmol), and CH2Cl2 (7 nl).

Col utm chr omat ogr aphy (silica, CHC13 / MOH, 0]

O
N
\/\/\/0\/\0/‘\/0\/\0/\/0\/\0/\/0\/\0/“\0/?
O
8

[253] 8. Activated using Method II: 7 (1.65 g, 0.79 mmol), N-hydroxysuccinimide (0.437 g, 3.8
mmol), TEA (2.7 mL, 3.8 mmol), and CH,Cl; (10 mL). Column chromatography (silica, ethyl acetate /
MeOH, 15:1) afforded 8 a clear oil (1.06 g, 57% yield). '

9.16 Synthesis Branched Alkyl-PEG«A]kyl (6-[2-(2-{2-[2-(2-Heptyloxy-ethoxy)-ethoxy]-
ethoxy}-ethoxy)-1-(2-{2-]2- ~(2-heptyloxy-ethoxy)-ethoxy]-ethoxy}-ethoxymethyl)-
ethoxycarbonylamino]-hexanoic acid 2 ,5-dioxo-pyrrolidin-1-yl ester)

/\/\/\0 _S0,CHg
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% yleld)
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20:1) afforded 4 a clear oil (0.480 g, 63%yield).
9.20 Synthesis of Sugar-PEG Al kyl Mdifying Miety

WO 28031 1¢6i35hy| - pr opi oni ¢ aci d 4, 5-bi s- PCT/US2005/019249
(2, 2-di met hyl - propi onyl oxy) - 6- (2, 2- di met hyl - pr opi onyl o
xymet hyl ) -3-{6-[2-(2- éz [ 2-

(2, 5- di oxo-pyfTe tinP4-yMoxyear beryhexys-—<thoxy;j - et ho

Xy} - et hoxy) - et hoxy] -
hexanoyl anmi no} -t et rahydr o- 6yran 2-yl ester) O 0, SOZCH3
[282] 1. Prepared in the same manner as shown in

O TR

potassiumTEAb\(tQﬂdmﬂZQ 2@, 028 nid) yas saitel Iﬁh—li'cﬁl\&s{ SZr 015)h. EHefredcl@tlwds stirred an

saditons! 48 481 B0t b s Bipro s it T st Feondded oo woe stimed

overnight gIRAC dThe chde feagtionGv6Ihered kirousd CetlieswahbddH(,, and evaporated to dryness.

o it AL T D, & 87 B,

evaporatedstoidrynes. dlvhmetdélromatagrapiyt(sifie ethiiedeetdte) 4fR3ddd Da clBarbd (18.51 g, 51%
yield) nol ) dissolved in tetrahydrofuran (10 nlL) was added.

" The reaction was stirred overnight at RT. The crude
reaction was filtered through Celite, washed CH2Cl 2,

and evaporated to dryness. The resultant oil was
nL), ~washed sat,. NaC9 (200

di ssol ved i C12 (200

n), H20¥200- %m@soﬂ,\/arm% ated to
dryness. Col um chronatograppy (silica, ethyl acetate
/[ MeOH, 25:1) afforded 2 a clear oil (1.60 g, 10%
yield). HO" v v v Q,,,-/OH 3 [284] 3. A solution of

2 (1.60 g, 4.7 mol) in 1 M NaCH %%ﬂgkg was stirred
[256]  F ol psopfion F2 (e ol) iptgtreliydre iRkt veas aglfiedn NaH (0.95 g, 40
mmol) poﬁ%ﬁtmsej\ﬁ@rea&%ﬂl Ws)stire@f o8 b & ihe & hbPepiificrotddril Bis! etgL %%) was added

m), drie S and evaporated to

dropwise a%%tha¥eﬁ?sﬂf°a was ahreqd@aﬁ%m 48k Tiyg cigde Eavsioy puktp. Wi e Ggough Celit,
washed CH¥®12,Qnd QOapEran”co dh28R] The m%ul%mf‘of?wk&lﬁs%r@d CH2C12 (200 zu), washed sat.

galactosP ranosylam ne (0.8
NaCl (200 ﬁ’l%lsjlt éﬂ%C@3 (280 gL | %D mL), dried MgSO,, and evaporated to dryness Column

chromatography (silica, ethyl acetate / hexanes, 10:1) afforded 3 a clear oil (5.46 g, 45% yield).

on

\/\/\/\O/\\/O\/\O/\/O\/\O

AN O SO O

4

[257] 4. To a solution of 2 (4.54 g, 16 mumol) and 3 (5.46, 16 mmol) in CH,Cl, (50 mL) was added
- BF5.0E, (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 MgSOy,, 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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mol ) were dissolved in CH2C12 (8 nL). Then EDCI

(0.368 g, 1.92 mmol) was added and the reacti on was

V) 2008/e6Hver ni ght at RT. After stirring over niR§ivyS2005/019249
reaction was inconplete so EDCI (0.368 g, 1.92 nmol)

was added and the reaction was stirred overnight at

RT. Crude reaction was dil ut ed wth CH2C12 (22 ni NOz

washed~ _MUHCE ( 38al)o (20 jd) ,~sat. NaCl

dried MySOH4, anéD evapo?%ltzge t o~ drynese: CoI u
chro/wg{l/gm l'ica, ethyl acet ate / or ded
4 arVPsto (\0/3%/@

2005/ 116655 PCT/ US2005/ 019249 O OI / 0 000
O HO O0OOOO00 5 [286] S Activated usmg I\/Iethod
1: 4 (0.397 g, 0.50 nmol), N hydroxysuccinimde (0.063
0.60 mol), TEA (0.10 n., 0.75 mmol), and
[258] g:c obrrhlerofoangta (19 g, 5(80dnmnﬁ and (e, dmmnh;b wesd dhsschnad m CHZCL_ (25

mL). Afi& ts{fh){ih% #6906 %E)I_EECIQE(? %qud n%)o\frj \ﬁz(t:so ggtga%hég gm%ti ovemlght at RT.
Crude reaqt’eg Watathé@edmtbr CHr@1 (76 n@dnms@ai Be HGI $l7q0 ﬂh)eH@@ €HBhL), dried MgSO,,

and evapofed iPirndsS ROV gﬁgmﬁtﬁ)%r OVI & &Bﬁa%gﬁﬁraﬁ c{eﬁé 61% &c%mga 0il (1.04 g,

present invention

34% yieldk onj ugat es that have been nDdlfled to include
virtually all classes of oligoneric noieties,
particularly non- hydrolyzed ol i goners, nicroPAEyIated

xd ro yz bl eool igomers. ¢ 288] The
pr esent hBIQ:’)JY ynohesi zed utili zi ng oH
various oli gorrers conj ugat ed at dif n N p n

o the-pepiden & £es_bavi'ng t heM best 0

conbi nat i on of traits (agonist activity at the
receptor, resistance tos proteolysis, and oral

bi oavail ability) have becone the | ead candi dates for
nore extensive in vivo testing. [289] The native hBNP

{259} GV\/afeAmbmaaprcedatﬁd s g;(lrﬁ 0aol) pe RLCOL0S08t29imol) were dissolved in

npp ilic hat were used. in

5O (DL 8C]%E‘Pcon jugat %’ gﬁﬂn@r B S@B’ﬁge“y%g% (2 i Bohidsadgeydropwise.  Oil

droplets formed whet B gmmdred dtﬁ.setgmg @ %}iwﬁs}/ﬁﬁhﬁﬁ{d&ﬁﬁm}?&lﬁlﬁ vfals gﬁjrdc%vcnnght at
on e ion followed a

RT. Crude[ ey o Bl el piEs 1 Pl adisemcn 35

mL), orgame ﬂagmselned M@SGa S.nd. eabbigRur GyNBs. eCHesh BlttombioghphyR6itiad) 8Byl acetate

fMeOHZOelégﬁf&ﬁ%&’ga?lﬁadogg@%(gg 4 /ot h CI ass | oli gorrers I"essened

tIvi ugates with/Cl ass 2
ol i gomers were investi gat ed Because C ass 2
ol i goners were not as efflcaC| ous, two pro-drug
wer e Oeval uated. [290) o

s ugates~ Clags~3 ek g b
A first class of CO?‘IJ ugat es i WIEOL
/\}om/u%t/gs of this &I ass the odrAg sud$t ance
N NI
7

[260] 7. Activated using Method Xf: 6 (0.356 g, 0.46 mmol), N-hydroxysuccinimide (0.063 g, 0.55
mimol), EDCI (0.115 g, 0.6 mmol), and CH,Cl, (3 ml). Column chromatography (silica, ethy! acetate)
afforded 7 a clear oil (0.180 g, 45% yield).

| 9.17 Hexanoic acid 2-[2-(2—{2-[2-[6~(2 5-dioxo-pyrrolidin-1-yloxycarbonyloxy)-
. hexylcarbamoyloxy]-3-(2~{2—[2-(2-hexanoy}oxy-ethoxy)-ethoxy]—ethoxy}—ethoxy)-
propoxy]-ethoxy} -ethoxy)-ethoxy]-ethyl ester
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that is dosed (i.e., the conjugate) is the substance

that acts at the receptor. In other words, the

Vo) 2oiEGSTand its attachnment to the peptide r R€EHVES2005/019249
intact fromthe tine of dosing to the tine of

cl earance. These oligonmers may generally be conprised

of an al kyl portion and a PEG portl onh(,m m ze the

ef fectiveness @f e olig et onj ugat e
orally avallablevéﬁdeEE/ nt Q ¢ol'y¥Sis, the

| engths of the alkyl and PEG portions can be altered
and the order can be switchdd. The extent of

ot OGS St LoD g Ol (5827 5 03
mol), Na@HJ ugatoas(lfzag lih Q. Wt Bif P2ONT Senbj1r ahoﬁaeaﬁa 621 V@ldoy IK&) Column

v such conjugates are describe
chromat§kor KRG8 odi 81 B plone LA B PED: ot ent
No. 5,438,040 to Ekwurlbe U S. Patent No. 5,681, 811
to Ekwuribe; U S. Patent No. 6,191,105 to Ekwuri be;
U S. Application No. 09/474,915, filed Decesk
1999; U. S. lication No. Q9/459, 443, fi
13, 1999; amé $ 0942 87, filed
June 4, 2001, the dlsclosures of mhlch 5 are
i ncorporated by reference hgrein in their entireties.
[ 290] A second cl ass of conjugates are m croPAGyl at ed.

[262] %rpmmmmeeﬁmemaﬁm 8 $hb@s & exﬁﬁﬁle@' 1y 1 (P8t 34mmongaH (0.898 g, 37

I nc e con ugate Is in
oD, 7S FobPTRD e S TR 2 diy GO Bt Pebmapmaiogmaphy (sic,
ethyl acetaepififibrdetiienclen 0fl (78 ¢, 68%Ge2AI S Within a region of the
natriuretic peptide that is necessary for binding to
receptor, NPR-A 'In such cases, the first class of

ol i goners ngy be benefkplal to stgplllty and delivery,
but 10 maygbeydetol et ab" T ack second
cl ass of c&§ gat es reduces or eI|n1nates
problem The anmhi phil ie ologomer xenm I ntact

t hrough the digestive Pract and efhantes absorption in

the upper duodenum Once |n circul ation, the al kyl
portion is cleaved. Thus, snaller ollgoner IS

| to,the circu e e mhen it reach
Po 3 PRI bt Yire SolE sl 0 B rRnsl Ad o Ebeol (485 5, 20
mmo]), 2 €6.8% gc2himnal)aBEeOER ¢ mLp2 onmﬁe;;smiz@ms WiIhY Glunk&hromatography

st CHEF ROH, 2P ot 0 ERAMOTS ecfeBoll o) 728 Pt hoos

for providing such conjugates are described in US.
Patent No. 6,309,633 to Ekmuribe et aI and U. S

Application Moy 48 0&8,87 § 19 2001,
the discl os @ of Oahi ch are | ncor por ated
. reference he n |@ their entireties. [291] Oﬂ"hird

class of NS ot Ny ydrcky§abk@ For

conj ugates of this class, the entire oligonmer s

cl eaved once the conjugate i s absorbed. Like the

second cl ass, these conjughtes may be particularly

useful 20 when conjugation occurs within a region

_ that is necessary for binding. However, in the event

[264]  4.HEa 2 sdhgioni of BERAEY, 50 mehot)dn CHREL €20 18L), leas maemEAr(@Bw 5.7 mmol)

- and thosofiiod b BN X5t g oo 0 38 it S AP e a00Ed dropvise,

The rcacthmw:grsﬁa'cd Etg) (1 foh 01560 eeh AT dBieEiiagCrudd rdablidh WwaSEluted R8th CHLClL, (80

o, weaGEBLUE LOTEL 5 6 LBCHED (0o B! 2T e

cIeaved whi ch rel eases the native peptide in
C|rculat|on 25 [292] Conjugation of hBNP. The =
car boxyl group of the anphiphilic oligomer (C6PEG7) is
activated w th N hydroxy succinimade, a conmon
activating group in pdéptide chemi stry. Once activated,
the oligoners are attached to the peptide either in

- aqueous or DWMSO solution. hBNP has four sites for




conjugation: three Lys residues and the N-term nus. By
varying the stoichionetry of the reaction, the extent
WP 296 ]a88fat i on (nono-, di-, etc.) can be cont rREI/ERR005/019249
Product distribution can be altered by varying the 30
reaction conditions. As preferred sites for
drynessc §:9jvageahiaretegraphy (sleyahd dodtiie OMPOH, N6:1 ot dffkd ¥ a yellowish oil (1.95 g,
59% yichSays, preferential synthesis of the desired
conj ugat es can be obtained by varying the
stoichionetry and the reaction conditions. [293]
Choi ce of PEG al kyl d i goners. By varylng the relative
| ength of the al kapg

f o QptiegiCh4hd R
(hydrophilic) conponents t he anphrphrlrcrfgkﬁﬁg
ved.

sol ution gtryct gh*%ﬁgmgggg?gate can b
77 WO 200511665 S2D0 490 G portion is

very flexible in golution and may play an inportant
role in resistance to enzynmes. The al kyl portion may
enhance absorption in the dut and/or enable

Lg %ractlon with cel menmbranes. The latter feature
[265] gy Toa splution i Pt g rtrsaroﬂ)aﬁteﬂw@ﬁtateﬂaow get added galladium (1.60 g, 5

wt% on MB&ECB(E&%OQP U rBdeBbPivis QRled Qﬁ sﬁﬁ‘led umief ﬁ@ﬁ@ermgﬁic Itruﬁsfeactlon mixture
Thus, the choice of the oligomer termn

was filtejo QBN ahcAlRe, el et pastatecad] eagwée«i in dewesto effordctra ykre' oil (1.09 g,
65% yielg). abi ity and oral bioavailability. [295] Purification

of hBNP Conjugates. The reaction mxtures are purified

on a preparative gPLC colum (G 18) with a sol vent

gradlentgg%zieglgﬂge of |sopropanollmater (0.1%
trifluor orated and
| yophilized to give dry products Purity of tgﬁé

and

conjugates i.s d tqur Qeversed pha;e H
nass spesthHEfﬁyg’ m
Non- hydr ol yzabl e 296] Over th|rty conjugates t hat

utilized non-hydrol yzable oligoners (Class 1) were
synt hesi zed. For conjugatges of this class, the drug
substance that is dosed is the substance that acts as

[266]  tohe Toecsition of 5r(1.00 ke e.0 Mool sn CEHEL @14 BONBYasadded TBA (0.31 mL, 2.2

| mmol} ard! tﬁngg@{lﬁ th YJ%SO%(%) e% tgf,‘pgsd d%h%‘['. eg::azgqyi gzha%éejiqr%oﬁemﬂ;g&t Ilmgjrol) was added
dropwise. eTbEereatrmnMas sthveibdt @FCt foe0.Sik @fn ®T GVBNRHt. oCwak eéhcticthewas diluted with

e, ] ASTBRSSBES 0K B51°%a Bl POPLAR, S5 BB S so, s

evaporated; twhyhelw Gihee chrothitegraphye(sitivd, Byl acoie @ SAUTH) 384 Ptot M@Ed 6 a yellowish

Of 7P s conjugated at Lys3; the predom nant
0ﬂ(0698§1 '?d@gte had the oligoners attached at the Lys3

and Lys4. By varying the reaction conditions, the
triconjugatecand or tetraconjugate coul d be for as

the’erLye\{ﬂL duq§ rlqpnj ate f eat ur
ol i gone¥ affacfime /l\“/ d Lys e

tetra conjugate added a fourth attachne Oat

N—tern@rugy*\hnDtigddéyraLLOtiwr\ i Labt¥e nﬁ*mn di,
tri, and tetdla conjugates were 1solated for testing

activity in vitro. Based on the activity data, the
Lys3 nonoconj ugates when @sing Cass 1 oligoners were
focused. 9.21.2 Cass 2 digonmers: Mcropegyl ated

[2671 1. zmg»ar@ ighthe mowjmmatres shdvat mwb;hlhlbla ed4m4qrr1&b@@c)tbﬁtﬂma (0.332 g, 1.65

L s A T TN "
- ethyl acetatg) afﬁ:rrdrgi Toydlowishofl (BSR, g, M%Iyiddg conj ugation of these

" sites would enable the peptide to be nore fully
conjugated and still retain activity. The anphiphilic
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i0

5

20

ol i goner remains intact through the digestive tract
and enhances absorption in the upper duodenum Once
in circulation, the alkyl portion is cleaved. Thus, a
smal l er oligoner is attached to the circul ating
peptide when it reaches the receptor. Tri- and tetra-
conj ugat el of thIOS cl ass vveb nt hesi zggl both before

daft ol eavage otot he” up. |Even after the
al kyl groups were cleaved SWMI :i}$ﬁﬂfuﬁw’”bpé“heﬁ\toOH
BNB/&L,/L%LGQ,QK.tBML,GLLEQ wey e ri menthl to
activity (/data sfown™i n T heCnext secti on), though

t hese conPugates retained a therapeutically
significant degree of activity. 78 9.21.3 Cass 3
A igomers: Hydrolyzable Oigondrs [297] Eight
conjugates that utilized fully hydrol yzabl e oligoners
[268] (& Lsarsy n@xé}ﬂe%a%lyrﬂaﬁeeuaiéhowmerexaeahﬁj%at amigp- 13m<§101 (0.142 g, 1.2
mmol), 'Pd()ai%g g, d. @mnTEﬂg@ RE®RY Bead)NEALE, AU %Il.‘tnt}?chromatography (silica,
tive tract ce e con ate Is ‘absorbed, the
ethyl ace&ﬂt? /gl\’iF@frI %SSI)eff%@@crlear@l @a”&gnéﬁfg weldhat i ve peptide in
circulation. Like the second class, these 5 conjugates
are us ul when conjugation occurs within a region
e&e;sq¢y\ di . Fbme@er |n srtuatlons o
wher e thg m cropegﬂ at ed conj-ug t
retalnat|V|t E) third clas njugates \[]/
0 #4ﬂ?qf¥§ﬂ9nllty o t he ol i gome©
[ nterf I ng vvlth receptor binding. Mno, di, tri, and©
tetra conjugates were nmade fromthis class of
oligoners. Tri and tetra c®njugates were | ess stable.
Two conjugates were tested. 10 [298] The reaction
[269] . xActmedmngwmﬁddfi eldmmmmaniaﬁ@r afrbatateHPL G @ob. 4 rmmol), 8 (0.30 g,

0.38 mm&gopr o5t Ii1 ? ?I!HY e Gcegq?ﬁfll’ee(ﬁ iy @%@ﬁ%@%ﬁqegfﬁa ogqg oil (0.344 g, 90%

yield). sol vent was evaporated and |yophilized to provide the
' conj ugat es vvas dry powders Purities of the conjugates

o1 B8 -&- e b ot %ﬁw gbﬁqﬁﬂ-i O3 - methosy
tlh}()xyc@lr w@aw&qq}\—,@:’xanoic

3\%47(1 -pmo erl’de The natrve hBNP pepti de
used was the 1-32 am no aci d sequence,
SPKIMVQGSGCF GRKVBRI SEBSELEIARBHSEQ,BHNO. 98) i n
whi ch C10 and C26 are joined by a di sul'fide bond to
forma bond. The results ang structures of twenty-nine
of the constructs are provided in Table 1. The BNP

gggt es were assessed. for_ EC50 and Emax, and th
\}al J!

[270] b S CHMEAPBETS DHBR 8 aBpiaida TreRY enceliglgonometty!

“ether (25 g)«pﬁzr noB, R (mr}duo PNsolh, GhethddSsulpbhyt ShiBARS (100 -mi] MEI38nol), CH,Cl,

to native 20 BNP (1-32 aa) Wi t hout an

| ﬂOOmL)a?f?ngﬁ’erfg Wrﬂrﬂi?]y?’saﬁé)lﬁr%?}?)ded in Table 1. The results

point to a preference for the nobnoconjugate BNP that
i ncl uded ﬁOQ,as%/l\nD@i\f,yi\E}gﬁngLWP 02)
and t he nonoconjugate BNP that include a C g

nodi fying noiety at Lys 14,or Lys 27. The nobno- 1,
nono- 2, nono-3 and nono- 4 a?fre t he nonoconj ugat es of

e B R85 540 P T RGBS s

butoxide (3@ pT g,dw%mlngatagdwa@rmmsetohmo 5 meidstiesd thaiditivgialdah. €Then 1 (12 0

00 b THE A GPREL LIAEL ) e i e o

was stirredig,vealight »t RT.eCofde Egasﬁclﬂwéa"rfdtetéﬁsh@ﬁgh (etiee, dﬂasimdphij@bmd evaporated to

dryness. 2 Oseﬁéﬁhﬁ%@' Ly ehtal E‘ch%ti o ﬁaHO%Sm&Hawas M B0 2 x 300 mL),

get her on
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di conjugates are Lys3/Lysl4 and Lys3/Lys27. The

predom nant triconjugate is conjugated at Lys3, Lys

WI2008h#635ys27. The product identified as " nondCA/US2005/019249

i ncludes the nodifying noiety (oli goner) at 30 the

ermn of, the pepti de. The i nclu

dried Mg%fe"%&‘ |‘i‘18ryﬁ?§FeE§)NF rﬁ%{Pg%i'f Qx <811L09>sﬂéhyéficqt4ﬁ@ aéwed 2 a clear oil
(5.09 g, 3Ppepieldle. The ‘nmono- 2" product includes the nodifying

noi ety (oligonmer) conjugated at Lys 14 of the BNP

peptide, or at Lys 27 of the BNP pept| de. Fornresults

see the talfhe ~sgt~{ o .\}‘(% 22
Natriuretic Peptﬁgde Cames - Urodllatln
Dendroaspis Natriuretic Pepgide (DNP), and Canine

Natriuretic Peptide [300] It is anticipated that the

2731 B esersmuﬁ@mﬂzg(atol D6 NN lté&gy dmrah @s&ﬁsﬂww thedmy (0 422 9,17.6
fer en natriuretic pept i d S and anal ogs of th

mmol) P°i5‘8b1w158é“§& fEcimesstiged By bn ks erigilorgnidria (@3 ml, 3.0 mmol) was added
dropwise 42l @iGEdcki6n Wad diiriddl BIR'T for 28 REPhd &ﬁd&r@&ﬂh@ﬂﬁﬁx@u@ %Qﬂltéf&ﬁﬁhﬁmgh Celite

et ned har macol ogi_cal . acti VI t enh ed
and washey 4:1{3 Cﬁ;e E@} ik g+ Fi}sa}veddﬁ L Fﬁl g%g,ewashed H,O (125 ml), sat,
NaHCO; (rles indl)AHDE (Iisnm@ql Cirfetl CMgS@;, bhe eha?bl@ted&g Qigjrda%dwﬁmn chromatography
veral . of the ese candi dat e

ex l.es here
(silica, eth%lélﬁetf:ta égdepﬁe £9; a)eaf‘{a?gdo cg:pr (51 &Dtgp Y yiekh -, peptides,

pepti de fragnments and V\hol e peptl des and

mul ti - constructs, peﬂi prepe&E soI at ed
fromthe foll ow ng aSsenbly of i oeqw vaI

peptldes roteins. It is within the scope of T
pr esentof Nvent-on~ o6 Chude~ghese cerndtr s and
conservative 10 substituted constructs thereof in the
preparati on of the enbodi nefits, the present invention,
as well as in pharnmaceutical preparations containing

[274] 4 hysgaraionslier sagt snanteras eliownlig akeathié .04 wi(t B g,t4 $ eanl), 3(1.75 g, 4.8

o, e A L B 340,25 L CE D Sl o s

MeOH, Zonbasfﬁcededaa Mﬂsanoﬂmﬁg,am%nmdl)e to nodi fying conjugation
noiety. [301] 1. Wodilatin (hANP with four addi ti onal
residues at the N-term nus) 15 [302]

- TAPRSLRRSSCFGCRVDRI GAQSALGCNSFX' Y (SEQ | D NO. 99
[303] The amino acid T defines a rmd|fy| ng rml
conj ugathorsite /I\MMQ X si ne
is

or an amino acid other than arginine.

lysin second nmodhfying moiety conjy
pr oﬂ de 1\36@ ?n/neOn%/lm*g\C/peptl d (Canl ne

NP) 20 [305] Canine BNP offers natural advant ages for
manuf acturi ng of conjugates.s5No conjugation sites
: exist in the |loop region. Conjugation sites are
[275]  SprPesgperet] it thetsame Manasnds €hovincin rekaiaple ©AK - Nifibei@oformate (O 464 g, 2.3

R T R P R TN T R B

“ethyl acetatelfossiyil b:wtata)/rMefbH o 1) difaridsd 5 & galoktishrodl (0. asmg,gawmw)el d
and easi er purl fication. [306]
SPX' IODRI GSLSGLCQ\NLRXSY (SEQD I D. NO 100)

A novacral sMes~o Oi-?_s and X3
i 0

pr esent rmdl fying noiety conjugat ote t OH

ey al opt Ldr, _all < sites~of ¢ peptillle are

O avaj I\éﬁgfor conj ug%tl on with a nodifying noiety. The
| oop region is identified at amno acid 10 (C) to
amno acid 26 (C). It is envigioned that any 2 or all
3 of the am no acids at

72



position 3, 14, or 27 may be substituted with a
resi due other than Lys, such as Arg. [308] 3.
WORHGF/OWSFH s natriuretic peptide (DNP) 30 [ 309]PCT/US2005/019249
EVX' YDPCFGH X2I DRI NHYSN LGCPSLRDPRPNAPSTSA (SEQ I D NO.
101) 80 [310] The amino acid site of the X, and X2
[276] o ePremseridripithrgsams imenper oo shonydp csnns ¢4, 61&@11%?@010 acid (0.054 g, 0.41
mmoi}, s% Q*fmé ®, 361 I:Bﬁ%lg KXCOaﬂijQ}&Qg 66@801%.{?1313 @d‘@)l@fnfli%aﬂ&dedl g% clear oil (0.268
di ts, Ar'g
g:%%nehdﬂm nus is also a conJ ugation site. Pr eferably,
where X1 is lysine, X2 is arginine (or other than

'y ald t de rray incl ude a
fM%ga .%/SQMW us/\S/{\B}J\]Tr
C-type natriuretic peptide (CNP) [ 1
CQSSK‘(&;F'G@QEDF@@NWSEQ\PEP 102) [ 313] Thé)
amino acid site of the K and K2 are nodi fyi ng noi et
conjugation sites. In this exanple, both K and K2
are the amno acid Lys. However, anal ogs of the

[277] prep LGl Em% ﬁﬂt?&t?ﬁlznﬁ 1. ﬂss(% 34%1851‘}‘01@ h%m;s)sé(%in%hde (0.047 g, 0.41

er or Se posl ons 1 n’the pept

mmol), EQQI (@68 £,y0.44 hamop epdi GGy 1l | Cabermm clirgmathgraphy(gilica, ethyl acetate /

MeOH, 1 QE%@%@%{& (Iy?\fn»;eg;gh?%)\%ﬁe%m nus. [314] 5. ANP

SLRRSSCFGGRXDRI GAQSALGCNSFRY (SEQ I D NO 103) [316] In
9.19  Symfhesicofamgtidranchied ofigomgex) or 11 e(l), and wherein a
nodi fyi ng noi ety conjugation site is at the
N-term nus, or Ris changed to Kto provide a
nodi fying noiety site. 15 9.23 Agonist ActiviNOs at the
Human Natri ureti Pe trde ceptor A (NPRz## [317] The
vasor el axﬁo(\rraf %eﬁﬂ’cfj}ﬁ) etic «@ rties of
BNP are ascri bed to a secondary rre enge, cyclic GW
(cGwW). The pread O~ brshed by
guanyl ate cycl a§e an enz that |soact|vat ed when
BNP binds to the natriuretic peptide receptor A
(NPR-A) on the surface of ; endothelial cells. The
ability of the conjugates™w th either non-hydrol yzabl e
(Class 1) or m'cropegyl ated 20 (Class 2) oligoners to

ion of cGW in human aortic
[278] endg%ﬁ%%xgdﬁn EC) expressing the natriuretic

pepti de receptor A (NPR—A) was eval uated. For the

m cropegyl ated group, the conjugates were tested with
and w thout the alkyl portion attached. The conj ugates
with fully hydrolyzable oligoners (Cass 3) were not
vaI uated ©n this assay because the J;ra/o\/\

W ased in cir uIat |sth\epﬁ\a3l|ve
péptide. 725 9318] Tri Ran conjugates utilizing

non- hy ,UHyzabI e (Cass 1) oI i go s./mbe’\l\es%\,ac‘&(bm ~
Therefore tri- and tetra-conjugates utilizing

m cropggyl ated (Class 2) oligomers were prepared and
tested” The in vitro data generated fromthese C ass

2 oligoners is presented in Table 2. [319] Table 2: In

) R e neta (R B A RS iy o) wer
dissolved AvDNIDEO E:nL) atldWEA Co) miats Muaol) ungataddﬁd The reaction mlxture was stirred
overnight at room temperature. Crude reaction was evaporated to dryness, dissolve CH,Cl, (30 mlL),
- washed IM HCI (30 mL), H,C (30mL), dried MgSOy, and evaporated to dryness. Column chromatography
(Silica, CHCL; / MeOH, 25:1) afforded 2 a clear 0il (1.01 g, 66% yield).

B



81 Native hBNP None 236 ('/_) 120 100 BN-007 TO
>10, 000 <20 BN-008 Tetra >10,000 <20 BN-010 Tetra
VO 20906520 BN-013 Tetra >10,000 <20 BN 014 PUTYUS2005/019249
>10,000 26.5 BN-015 Tetra >10,000 <20 BN 016 Tetra
>10,000 24.6 BN-018 Tetra >10,000 <20 [320) Figure 3
shows the agtivity curves f vari ous\Lys: 3-cophugates~._ -
R»LD{' TR 1 ol i goners. A The dur conj ugaPes I n o
Table 2 d fonstrates ‘avera APERY and an average
EC50 cl ®@éest to those the activity “ebfPapred R~ g ~-O~
native forns of the BNP peptide (Table 3) and were
thus evgluated further in other assays. 5 [321] Table
3: Invitro activity of hBNP conjugates. Conpound
Average EC50 (nM Average Enex (%9 On Native hBNP 236
[280] +A8_ Alefutb@Qr 251.0BN0RY &Y inl il A1 i
. 90% BN- 022 g64(%\|;)- 99 _7; S?ﬂiBN- Ozgmilg%\k“%-g%_ éﬁ%%%gfﬂ RT. Crude
reaction ag aibwad v 'S%NWMAW@%&MS@@thm@ £ Yonkpdried MgSO;,
and evapefadd 16 GiyREE o NEord] diSar WB{E7RI A8 yitho 12 wel | plates
the day before the experinment. On"thé day of the
experiment, cells were pre-incubated for 10 mn at 37
Cwth 0.5 iy | BX t o i nhi bit phosphodi esterases. Test

conmpounds r dded to the cells for 10 an additi onal
%O mn at B7 ¢ apd the incubayion PV~
R’ | Cel' "o U O neasur epCEVE: LI SA- based cGW Kit

‘was usednfjo nmeasure cGW producti chRoi @t -cyclic ¢
GWP Fl forescent Assay Kit, catal og #R30¥4, I\é;uﬁoa)r\/ ~

Devi ces Corp, Sunnyvale, CA). This kit neasures cGW
via a éorrpetitive i mmunoassay in 96-well format. Cell
| ysates were added to the coated microplate foll owed
by the addition of an anti-cGVP antibody and a
[281]  or At Sping Methadils 3 (040)2. OGPl Nibzdrexyswciinige (0.091 g, 0.79

mmol), EWeN €0.1 &?J E.@s fﬁﬂn&)? %n@-ﬁHEM?g}gﬁ% SCHmd 09 &t@%@&a‘? CHCL / MeOH,

] fol l owed by four washes. strate sol ut
20:1) affosdeddip cdavrolf Wet80®) QA% Bskddnt intensity of each well was
guantitatively determ ned. The fl uorescent signal

9.20  SYREHRGS of BusACPRASKllyt Widdityifls Mk 'fﬁg}z-b‘ifﬁﬁhﬁr Drofigie acid 4,5-bis-

Qe BN opiaiyIB t@gj,g‘%g.. hﬁfi‘- %?ﬁéﬁ?f {l ﬁf’s- 2-(2-2-2-

( -%ill&s o\é'gérggéﬁih- -3 ﬁg'c 0 ?{)— X g% d -F ! fg%o -
hf%ﬁ'&jﬂ%‘&"i' eg{a 3'%3%%%{5’2? te?ﬁ?riﬂ ?:2%%%“; est exj

for their stability in the 20 presence of various
prot eases, such as trypsin and chynotrypsin. The
stability of the O‘Sochs

1

. [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).

o

/\OJJ_\/\/\/O\/\O/\\/O\/\O/‘\/OH

YA
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conjugated to proteases can be determ ned by the
hal f-1ives of the conpound conjugates in the presence
VP 2008216685/ psi n and chynotrypsin. Thus, sever alPCT/US2005/019249

conj ugates eval uated in these assays had a | onger

half-life than did native hBNP. For exanple, see
[283] R Glistrectaylerp 3Bl (Coh jgu@aﬂﬁemollmae disswivet) at wtalpidtofforein @ 90 mi) and NaH

r

(1.69 g, 0 Hiﬁg d%g ad&%&u%& Yied ot A, ré%cg’g% gé%%%‘eg gx?gd%@éﬁx 1h and then 1
(23.0 g, 0| 1§op¢1b pramedqm@trelmdm@nam[wtmbhwasadgeist Therreastion wes stred overnight at

RT. Thehg'P!E V%Qﬂ@ﬁ%g%@%@%@ﬁ%@'@%ﬁt%%&ﬁ% é'iz,gﬁxtﬁt éx@ﬂor&fsd to dryness. The
resultant bwodissdlved i IRiOhg 20tmEh oteslsedropt HoGeEO i 0P oL dried MeSO,

o T, ROt RS 3y RO 92t

oil (1.60 md@%weeldin vitro were tested for their oral
bi oavailability in rats. The conjugates were
adm nistered to the gastrointestinal tract by ora
gavage and tdie presence of hBNP 10 conjugates in the

bl oodst ream/ivas_ass yeg)u5|ng va@{ﬂy\
rad|0|nnuﬂoéggéﬁﬁﬂ%§xf rboa 8% For |
detection of hBNP are specifiic; cross reactivity with

rat BNP is |less than 1% Consequently, cross
reactivity and interference by endogenous rat BNP was

[284] gg a %}@uﬁ% t%gf(l cgog%ﬁ]?' ré}ﬁbhg usg&gﬂr or det Zﬁﬂﬁgﬁilrﬁg for 2} at RT. The crude

reaction wap didnved wighsal. Na931 en thBNRhﬁq-fddo RBNFZ, sustjed fat€ (2 JR&@ L), dried MgSO,,
f was provi ded ad
and evapef i o oS T BAFH 7 e UG OB BTV, O Bl er Tor 2
hours pre-dosing until 1 hour post dosing). [327]
Prior to dosing, rats were wei ghed and distributed
t hr ougfjout. t he dosi ng groups by body wei.ght so that
eac ing group wei ghed approxi mately the sane. Five
rats’jwer ¢ used @Fr l-me point. Conjugates were
adm ni gt i uid fatty acid fornul ation at a

dose 0 /kg BIood sanpl es were taken at 5,
aﬁj\ e noug bo.oodfo or

aII osi pe?Tﬂﬁﬁ?§paE§g;o1lected and 20

centrlfug Pl asfa sanpl es were frozen at -80 C for

anal ysi s. 28] The plasma concentrations of hBNP

conj ugat est were neasured bysa commrerci a

i mmunor adi onetric assay (I RVA) specific for the

guantitative determ nation of human BNP i n plasm
2851  4.SE3@NORIATOpBNRyl-Cat il siyriidiflddbine i3y Ji6 RmGh.apd 3 (o 50g, 1.6

L T KO T YT -

stirred ovér@ERRE REl ahRer(sBizhy detraidt, ee&:hmﬁ:wmﬁm;ﬂ&s s@EDCI (0.368 g, 1.92 mmol)

g trifuged 25 at 1600, for,
was added 38l ooy fiedgvespicif it ¢ ople FagipEs HFL i Pt @2 m,
washed 1 M) HEll80:hL), FUOES0 ndll), saBONELT (30 nalY; GriebMghOgamtireeseatal to dryness.

Cotuma ool (it 4R @t MAeDEATTBTLG 5 oaol (S e vied.
200 L of 1251-BNP reagent and one anti-BNP anti body .
coat ed bead. Each tube was vortexed and incubated
W t hout shaking, for 18 to 22 hours at 2 to 8 C. The
tubes were then aspirated and washed with 2.0 nL of
washi ng sol ution (buffer solution + 0.05% NaN3) and .
then reaspirated. 30 The wash process was repeated and.
the contents of the tube aspirated. The renmaining
radi oactivity in each tube was counted by a gamm

~counter. The radioactivity was directly proportiona
to the concentration of hBNP or hBNP conjugates in
the sanple. In order to accurately quantlfy sanpl es of
hBNP oonjugates and 75



83 allow for differences of antibody recognition

bet ween hBNP conj ugates and the native nol ecul e,

VWEOHOEIOPE | on was determi ned from a standard @ETES2005/019249
obt ai ned for the appropriate hBNP conjugate. [329] The
fouQ)conjugates that were dosed in rats were all
detgctable in circulation five mnutes after dosing
gﬁkgube 5). These four conjugates were BNP-002,

0 0%2, BN-024. 5 9.26 Preparation of a

D canj conjugate and a Triconjugate 0!

ol ngr Modjfigations on the Peptide Structure | 3dﬁi;>
e pPesgnt H e 4 ovkdedt eppQsigat e t

uti 1oy for thd present ﬁhentldﬁgrﬁ St he cféé??@n Of

mul ti-cpnjugat & forms of the bioactive peptide of

choi ce«pBy way of exanple, the present description

wi || describe a nonoconjugatg, a diconjugate and a

triconjugate formof the human natriuretic peptide,

10 hBNP. [ 331] Prot ocol for conjugating to hBNP: [332]

[286] THe Aelv-8arRms MEemba 10& aﬁy’?g" @%\ﬂnﬂ%ﬁ h@hg sﬂécﬁ’mﬁf?jgg@ 063 g, 0.60

Tﬁ%ﬁﬂ for conjugation to
mmol), 18Ly > aretall; apcercionivgle (el hrelgoltyen etmaetogmphy (8ilica, ethyl acetate)
afforded 8@ Wis¥uk 6M{Bi56 SégRRl)y 3-5 equivalents). 15 [333]
Lysines are in the'tails of the sequence. Multiple
jugation sites would presunmably afford greater
9.21 ‘ﬁ'ﬂb’??’?‘% Nop-tiydrglyzahie sud BeeygatsdNateinretih €on jugetesf

gﬁﬁjugatlon sites within the | oop is advantageous for
[287] AFRY Semels PRIJRdle demongiraidthefutili, of Theqymeehieiiaition for providing

natriureti@ BotiNRS 3605 aRR | thitChaR® |b¥éﬁeﬁm&ﬁéﬁ RO fadk Qfgﬁ%ﬂﬁﬁl Lﬁa{s of oligomeric

hi philic oligonmers of ferent size
moieties, B P By o LlEomES: eEAGYIRg o aamndrs, .ammlyzable oligomers.
properties of a peptide conjugate, such as hBNP
[288] CI‘DB pﬁégﬂi EBNE dhjilated WeR s?ﬁ’thesﬁ@@hﬁl%{g%aﬁ%s bl b ated at different
sed to determne which of the conjugates retain
positions 8& tﬂPfi/P"lde%f They éowagwehaﬁ@gtth@besaﬁ@n@nﬁwneqﬂm e(@gomst activity at the
receptor, FeeBiafdeaid R0t ngﬁ@ 123 B Stal Q—Bﬁaﬁéﬁﬂitﬂgﬂvgsoewmé tﬂ%ai\égd @andidates for more
desi rabl e conbination of traits (e.g., ago
wdmm“eﬁ@FFV?ﬁ9gat the receptor, resistance to proteonS|s
and oral bioavailability) may beconme | ead candi dates

[289] b nifive BBNEXHENEhNEed FoMl & GonbB& e F@de SRthEsid Zorﬁpaﬁ?nefh%'amphxphﬂm

1 cedure, for Copjugation to BN Monoconj ugat e
OUEOmETs ﬁ%ﬁlﬂe‘iﬁé‘éeds‘fl fhecopipigation game frempssupply of gligopters a3 fepm eligemers designed

and synthdhhé&ﬁp&hﬂblﬁly%r donfughretih HBNP. h‘ﬁg’ Bdn N%ﬁ&?ﬂ)llbwed a three-nered conjugation

o)

n of nonoconj ugates h equi V)
strategy asol!lg@a @ igure Brvisérse 1 qiigopers gre};?des@qrd ﬁfstgmyausq'p:genswe conjugation with

Class 1 oﬁgbﬁﬂehsaleﬁ;énéw AcBIORE Mri(aha Lief Hénﬁgaié@%vﬂhd@%scsoﬁ %ﬁ?oﬂ:lé}s rere investigated.
'Bemmm:dgs wq anmount of THE and add to the solutron of
BRAIEAmEIRSSe PRE2Y eficrdias W@spromﬁmqg@tee dClass Hpligmers) were

evaluated. Sanpl es for HPLC nonitoring were prepared by taking 50
L of the reaction and 84 diluting it in 500 L of H2O

ORI LR N TN N T A,
that is dosddl'(ﬁal, &Eﬁc&glfgﬁﬁi Bhhdlftbthnod Wisk hdtE AlhORBcpRI! th Ber words, the oligomer and
its attachmgn% to t%e pephde 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 oraily available and resistant o 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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[337] Method Il: Preparation of nmultiple conjugates 5
h-BNP (1 equiv) was dissolved in DVMSO (1 m / 35 ng of
h-BNP). Once h-BNP was dissol ved, TEA (120 equiv) was
added and the solution stirred for 5 min. Then the

as meth@(fstf'oy Bx#o@ﬁhn |Sh&10£5§1{}1 Qt@s gre ?gééhgedf BrUgl ffg{:}lrt liLQ)atj%SQ O@ o Ekwuribe; U.S,

qui v I con at e, urv for aconj ug
Patent I‘Waé 448, @@oth\Fé@funhe aJ. &ll?ﬂqimNoaMﬂJ:ﬁllc&cb Efwiten . Sadl’dfent N® 6,191,105 to

Ekwuribe16,sS %#)gl JJ g&h ﬁél_ég/ﬁg&é r}'ﬂ% - mg'%e}ér $5¢0L 8 Aﬁ%ﬁiagon No, 09/459,443,

moni t monr t ori
filed Degsmbpalde 4995y altdalli Sn@prﬁloat@n Nof 09818, 198dd¢ed bine &rﬂ@owtlhqrhst:h?gures of which

are mCOIIPBrafeH byr? peQerJené:Q Bertl%?-xo %rﬁ{r&feg‘ g 0.1% TFA. Reactions

were carrie mn reacti ons were not
imedi ately purified they vverefrozen unti |
[290]  pérseeand slapsodf cenugatestses pisroPAGvisted. [FenSiniuBRietef] thig alags, the alkyl portion

of the olkk@mgr H%fea&ldtcﬁée ih)é %orﬁu g id 48 bﬂaﬁdstr@ﬁm LY Resd c@{*ﬂgaé&/ ﬁaag be particularly

te on riconjugate hBNP use sljtes _
useful W@en twgitzpnamaurwsth@w region Of 4@ negiurdtig peptide s nqamsrmgary for binding to
receptorm K990 E&ﬂ%seg—nﬁe fASEREN be cﬂé@ﬁf@xls ?nalysbe Bé&ﬁhﬁﬁg sgaglh%y and delivery, but

denonstrate the uti | |é}¥ of t'the present 1 nvention
may be ditypenil gy adivity.aline sgeorst clpss rOrﬁﬁomgams aeduegsvas eBmates le@t problem. The

amphiphf@ RSligHRe2RehaRE Ahbd Ehfoh A0 FRNiSestiNE &R falg]lti QUnhdess éb@m{:hcﬁ'l in the upper

practice of the present 1 nventi on. ese vari ant
duodenugng (Qpse inpeircalptipiy die allyl @ortien indleaved. z Ebushy smplter phgasean deattached to the

circulatif@fpe QR vﬂfen ARERhes Th RLeBRr. AN sHRe @xﬁbcgﬁmé , le@eGeRbd &eric héndrance leads

nat ural occurring amno acid fromt correspon
to increayed aptipity aQ@Le peprtPd eYopieoliggmers fhaucpp pg_owdA@amggatqgffaIlmg Wlthm this second

class as h/@ﬁ"%s |n%§bd§ &8y 31?‘9\?1@1{1@ Rt gb%ﬂgatg:mb&?%gﬁat& o 6,309,633 to

erein IS an am no aci d ot her

Ekovuribq ], st UR. Amolxpigonofo. 61 57930 Datermberal o gotss t Bhplosagegf which ar

incorpord®d kﬁ@ef@:@h&%eﬁﬁiﬂt&h@ﬁﬁreﬁ@an Lys 25 [345]
G CFGRKMDRI SSSSAE_GC- X2- (SEQ I D NO. 104)

346] vvhereln X2 is 1 to 10 am no acids, preferably
[291] 1’* éﬂrérﬁlﬁ%ofa?@rlﬂgat?sns Fuly dpygrolypables dive canmsster piiisslassshe enére oligomer

is cleavecf(%ﬂega'é' cb d 1@3@9’%&3{%—/ Qﬁkwb%:ﬁiﬁ& ((lég%t!spc g)o Qﬁlﬁrobé'%ktﬁularly useful

106
when COWFQQP@ PSED wqﬁuN)@ regigy) thaWLrpchngqu)qj)q\@lg 1 Hpwewryin t];wevent that the

mlcroPA@ilatai cbxgﬁ%a]rtes stllﬁﬁé‘lrﬁg]réigmmﬁ?ﬂ%éﬁt EEALT AR BiliCSass 3R Snjugates may

completelsmbvmwésmﬂ WDP& SEBOEE GerRVIRRKY SEQTinging. 1 &y phis case, the

conjugate[ 1%ﬂ1%]ns ‘M}%t %ﬂauﬁfl tHesiiléEXt?veotfrac@n CHIE R @&15&51@19 %Bso'fﬁ?:@nthe oligomer is
X2 is an amno acid other than Lys, and

cleaved, "r’_l}l@ tgleasghthg petivs pertidd inpdisgeletiathan Lys. 1 n some
enbodi ments, X, X2, and X3, are independently Arg or

[292]  EoMjugaron &%B@'P eﬂ?f@%%ﬂﬁm%r%up Xt tﬂesmﬁp\ﬁﬁ:hﬂ%?ohg&ﬁe%%ﬁpﬁ@) is activated

) ar ei ndependent | referre
with N—h&(ﬁ%}@fd qu:élﬁ%md%ta cgmqn@lagétnﬁﬁgg gfouy( 1n g@tldeaﬁ]@pny@m SOIE\)GS activated, the

ollgomers[ gré%a(ﬂled 'ﬁpﬁ{eoﬁbtpﬁge &B{SP u;-ﬂc_lllﬁzel% & 16[\&}0 ANidd. t BBNP MAY four sites for
fication si .

conJuga’ﬂ% @WW@@@%FU@M\M@S‘BS GrRryingste FrichiomeinCef the 1qegtion, the extent
of con_]ugﬂ-t%) (mono-, di-, etc.) can be controlled. Product distribution can be altered by varying the

reaction conditions. As preferred sites for comjugation are discovered through the activity assays,
preferential synthesis of the desired conjugates can be obtained by varying the stoichiometry and the

reaction conditions.

[293] 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.

77



[352] Wherein X1 is a Ctermnus nodification site
(Ser); and wherein X2 and X3 are an am no acid other
WO2005/46655 | N sone enbodi nents X2 and X3 are  PCT/US2005/019249
i ndependently Arg or Ay. In other enbodinents, X2 is
10 ArgandX3isLys. [353] 5. Analog of hBNP-14Arg [354]
The PEG peidibn fsrvagniéerible inrsolntivrcindaray may dsotnortant rode igpresistance to énzymes. The

alkyl poﬁ%ﬁ %a&%ﬁ%&%&%%@%&t&gﬂ) %/L;’%éi)le mteractmn ngl) cel[1 énécm]branes The latter

feature mapttemeitigulitly inspottantovhe therdree wa@m@gbram@me Bistejn au the cell surface, such
A2 ool e | f
o S, B}y S0 PRI e ks P Drn e i s
enzyme st ipsSEDbiliy. NO. 110), PKI\NQGSGC (SEQ I D NO.
111), KMVQGSGC (SEQ ID NO 112), MVQGSGC (SEQ I D NO.
[295] }’Jngﬁcanory %% ((f"-éEnglzzps N@le i‘e%élﬂon IR z(r@%@lﬁéa MO preparatwe HPLC
I'D°NO” 11 &, SPK, . SPKM
column (Q- mqmtlua p@/enﬂ_ grpshentgmtwnf(a%qf F@rmnoli%ﬁr O.spuRifespasgids acid). The
o ( NEls KIQohRERd # det d b
solvent is '\%al%gate I W%& g?ggiQrk/:%Bo & ]%%h’! OKM\/@Sﬁ SEO | Sermme Y
reversed-phige and PESARICSEIY-SEQ | D NO. 123), or KMQGSGC
(SEQ ID NO. 112). X2 may conprise KVLRRH (SEQ ID NO

9.21.1 10%1&85%%%[4&5@%1&1 oy%zﬁﬁé KVLR (SEQ I D NO. 106),
RVLRRH (SEQ'ID NO 16), RVLRR (SEQ I D NO

[296] é@ér’ th@f'-e@nﬁl th@ uNﬁ%ed]nBﬁ-.hycBMyzabﬁ/ohg@ﬁleB (Clasdi) Weﬁe syuthes1zed For

Anal og of 29 3Ar r cids other t
conjugatey Gfryp %gps, 5@3 E/Bﬁf) %_ stqgéﬁ_t (8EtS) el{ﬁe for. Tn other
words, the]afk})mmz%dh cﬁMk%f Rithe ﬁ%ﬁﬂ§roﬁi’aﬁs infAkt Rdth EIQ: tidd 6f dokifg ko the time of
han Lys [360] 7. Anal og of hBNP 11‘81%9 3Aﬁlgh ar ﬁm no
clearance. a%qud@{nﬁg;mg mﬁmggpés re e@gz the sites on to e oligomers were attached.
By changﬁg X dVMERE e égsg%&;aétﬁﬁ(?pﬂo@l&\@strﬂﬁﬁbn caﬁu&ﬁ% skewed. The

erein X is , Or_anot her mno a
predomingph ipnpspgiugaty thtégtsl}edswasm?&l"g@e%ﬁf RSB donjugste had the

ohgomers(é'ttta@lfema@%e Lgé?’l anBYE(_S"lAéE%; a rgeggg_ﬁ?%&%dﬁ%%c?é éﬂ&dﬁj&fgate and or

traconiugts copt%'ye foges s PP Th TSR GoAE gomer Sachment ot

Lys’, Lyslp r&fqi@! Mhd tdh@ Bnid C%té‘éﬁd@@ b @Surihatia€igtnh at e Nl’-t&&hmus Tnitialty all the
onprirse SPK

SE . 11 .
available m@og\@{, tri, pag tcnp(m@(v\(emlﬁ f@tesggéz)ctmt %%éiesf 81 the activity

notoOn e N s drPwdefochded) , QGSCC ( SEQ
data, theLF@ExQ) LE i\'%at 1432 )ﬁg%ggﬁ@) 16) T SGC) & or E:

[366] 9. Anal og hBNP Lys 14Arg or an ami no aci d other
9212 t hddassZOligongry: M@r@@gy%at\?ém X GLGC- (SEQ ID. NO. 127)

1 B S D 20 o s
because L%Tbﬁgd %ﬁ@ti fire ik rlpﬁoxﬁﬁ@&) (tlfeﬁiﬂld@ lMﬂlon?()f BNISSiicrGBg cSjugation of these

sies woul| gt gePA 40 3 TR AP QU VR BT BT [T gropbiphiti
: ohgomer x@ﬁ@i&xg ﬁxtafi ThfQleh I WHIERR RN AR R ESHsH MR Rippe:S@denum.  Once

in mrculatmn, the alkyl port1on is cleaved. Thus, a smaller oligomer is attached to the circulating peptide

4-

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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[371] wherein X1 is Lys or an am no, acid other than
Arg. [372] 11. Analog of hBNP-27Arg or an am no acid
ot her than Lys 15 [373] SPKMVQGSGCFGRKNMDRI SSSSG.GC

X VLRRH (SEQ I D NO. 129) [374] wherein X' is Arg or

9.21.3 an afaf\os é}%&heﬁ fﬁ#d&i}é&b}é&)ﬁ ortha¢®] 12. Extension
Forns of h 376 SPKMW/ G CFGRKMDRI SSSSA_GC-

[297] K‘}éhglﬁRHonjuéé%s (tl%EQtll]RdNQlly 1\3@1)013»[251)767 lahgsgnefss%d-}é/ﬁ 3)%’ e sfHthesized. For

Lys + Xaa" where n is 1- Xaa 1s
conjugatgﬁgf gy Hessaibe Gonjlgategrp@alﬁs ug:g:t groughi t%d:lg@slua% tract Once the conjugate is

absorbed, MLEARBAGTS ¥a%8| RIhGth: 1he hatRR peitie BN Biké thel 3Rl class, these
13. Deletion nutant anal og - hBNP [379] -CFGR

conjugatgs fpppofelrhar conipastioy pesurecyithima yegfosdhAt ivsersea fox bisding. However, in

s1tuat1on§\r\ﬂle%r thé rﬁu&ﬂf;d@?lat%& |chJQ§ati@.rstﬂl%nndt-)f§ta1ﬁ Q@tl\\?@e i tﬁ1r&<31a§ssof conjugates
am no acid , such as SSS ( SEQ | 3),

complet@gobvgates&@ggs@gﬁ@ oif e,q@gorgsr mt«r(@gng with p@eptggaleggl]Mq@ ch tri, and tetra

conjugatBBNereAR@Ofom (RS CRBS 6f ofRRthS | Thtand &fa b tes were less stable. Two
. SPZ' W G CFGRZ2NMDRI SSSSX' X2X3C (SEQ I D . 132)
conjugatesygese tofigdr oin Z' is arginine or an anino acid ot her
than lysine, and wherein Z2 is arginine or an am no

[298] aTh&heQitibe midtieweéry phrifead ontier€aritive HPEC EImAMAL1 8l @4th a solvent gradient
rva ive substltutl on t hereof,

Ile or
system "%H‘é PE%S?PT%Q"“OI "?“LZQZ Yoyl “01"91*’59?“‘: a5td)-phie gofvent V&%ﬁrﬁ’g@f’%ﬂ apd lyophilized

to provideUthé tdrjughie®Wad BgrRGters 2AMHritd F BlecotBgdt&s ¥ArY detdBneddy @verse-phase
conservative 5 substitution thereof. |n another

HPLC and ppasgsneelimesy- t hi s anal og, Z' is lysine and Z2 is
arginine or an amno acid other than |ysine. [384]

[299] 1SativAHRNPawal ca@sinkBBShe iﬁ;s@ﬁi&(ﬁﬂdﬁ?@ﬁ mde¥dte QB&ItXDy Gor NeRISH ve, wild-type

hBNP é%tl:?%l F 3 3 %’%@F eihh 6] %\Q ’rei{fgﬂet\rﬁlﬁls tl-1reAr 8132 g:ang:lo E{acidl sequence,

SPKMV@GSGGBG]]&MM&S:SSCXBEOI?{IAU@;L (KEQYD NE?] 98) mR;hicﬁircf? @d(tjial'z? are joined by a
Pz a n , , an ot her 0 acl . .

cisuifide i oo s SR RAF SRl et Prls et Ty conypict apgprovided in

Table 1. R®e m:tgn dﬁﬁjﬁ(gjatﬁrvﬁﬁﬂ@é‘sﬁésﬁﬁd foif RO ain\rlQSrI]IBNFhrﬂ igks Stk fnre con}pared to those
ti.de and Pr.o-P oach to acturing o .

obtaned Rt WS Erver b St AY SHBEPEME. SHRE AT ES Seighed to natve

BNP (1-38ida) witlgtla €ligdmlefid S8icWQlrel pRvidedipl TabRf1. BIYR reemd pdig -to @lpeeference for

e monohGulhE o 0k e B S S g e mononv

BNP that i@ hiOnan? moligahiabiegyt i la dbeypreferred for
preparing the conjugated BNP pepti de. A reconbi nant

e mor SR ek ik BBt 2 eGP ancayleq o n he
order the§3®ll.&€ bh BIPLOf, Reihe Iiﬂill(ﬁﬁﬁg TEsIeN e hagy- PENP3IOtHe BB pgfietle conjugate

Is to select a hi expression reconbi nant technaol o
that that fngldes t}ge iRHcaed J@ogyfﬁpg spietygoligomer structure) at the Lys-3 BNP residue.

- The mono-2 and mono-3 co-elute on HPLC and as a mixture of Lys-14 and Lys-27. The

diconjugates are generally obtained as a mixtures that elute closely together on HPLC. The major

diconjugates are Lys3/Lys14 and Lys3/Lys27. The predominant triconjugate is conjugated at Lys3,

~ Lysl4, 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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proteins (>10,000K) free of glycosylation and have the
peptides secreted in soluble formfor easy isolation.
[391] An E-coli based expression system (U. S.
5,114,923 Seil hamer et. al. is incorporated herein by

9.22 NabAn tidk Eahifi8sted OUrJHIREN cﬁeh@fba%ts lbh@rfﬁr&ma’ei)ﬁﬁe (tdi\Q’), and

aRRme Wa iFeiopdyaiE ecor (r) . Use of the E-coli bacteri al
systemis well known and well utilized in the industry

[300] f oF ist RficPASE KRN FREAM QSnjl@kiok 86BRNbH ARy WeO8E tWilNmany different
5 of . si gle chajin proteins. The E-co systemis_ in
nam“fefgfew@tldﬁs and aalfigs af thgi?éie%‘fﬁef Brcopsinigh %&Wb%@fffﬂm piofgdixe natriuretic
peptide Econfu@htt &iisddanentsh v hesifed QeRBA6IMI t Retilicgh eﬁ%h&ed cell-membrane
ensity to rOV|de hi gh yield of protein expressio
pemeatjidfr prpgh sgeEvistaare: I Alfndg ehONE depqrbeditnisyeral of b gramples here,

 these cahtﬁ@teqfepﬂﬂ:s Echgt | by h@gsﬁdl rathl BpeRfas ?%)tﬁfe frbdrBeritsOAME QAGK peptides, and

0 ecreae t he its. inso forminto an
multi-coplp S CPRASoBFPARY A10/oD &S THEH JBE 1 {IIQEBE (FHERBpa bioequivalent
peptides@rdieihd. i10ie wrBdhdRbYERA TheGY &bR i@n@Rth MicRBt thedc@ShHIGS Ind conservative

. ese |i tat ons often lead to high cost of gqods,
Subsﬂtutgcg%&fﬁ%ﬁ%fso dBWbr BEpasstion S dieeddiofpneatsetbe prsystt ipention, as well as in

phannacbtﬁl@hlqmﬁfaﬁdnst @niafgoth&e LB BED LA Borlup@i®l itRdE] WHh @least one modifying
¥ and refolding the inproperly folded protein to
moicty a8 i () o GE Gt BT e g ol pspentigles posses a structure

amenablé PIEodBNRY cOPGUBNRLESsIely392] The natriuretic conmpound may
al so be a nultipeptide having two or nore natriuretic

¢ oynd. its in uence. .and i onal 'y including
o1 of Bl BN vb Rl Re e PENSERamED rpound

unit, and the construct may al so optionally conprise
[302] a | eI IRSABRBSECFEGRMIRIGASSGLGINSFXY €SB HEY Nox 9ot h

ends of the natriuretic peptide conpound. For
o RRRR s R Pt R FosbieP ey, B geauence, ' i
lysine orfdm hihipwiacid other that agiaime. WhRefeNPlis lysidé) a &Rohcsﬁﬁméymg\ﬂﬂnﬂty conjugation site
151Wlddeader-NP [NP],,; Leader-NP [ Spacer-NP], , ;
p ieader-[Spacer-NP] Leader - [ Spacer - NP] , ExtenS|on,
15 Leader - NP- [Spacer-NP].-Extension; [393] where n

[304]  rfayGanfno natg@tippaptibe(Chnin@NPB, 4, 5, 6, 7, 8, 9, 10; NP

is a natriuretic peptide or natriuretic peptide
0
[305] gfhglrng %)IZI_chf%y A al SJNFant\[:;\lg e#lér r@?ﬁfacﬂ}{%&%ﬁcgﬁ %’{ te! N% 8%{][1%?313 sites exist
in the loophsgiPp.o Oknjugdiop epcs ate pfesent BN ddrndeC- desmxm eailst drhcwﬁegtures would
enable ccfﬁfdﬁ This e&llﬂ%@ﬁ&}lb néh} 1$SIQ o 3&%12;’ sle()u"f‘({1 Mea %asrr]naﬂer distribution of

sequence Vi a enzyna eava e

* products, s¢StIItang i higheeyield qmbmer maificg@ndesi gned t h at enc od es the

expression of peptide as pro- BNP peptide in the

é'ﬁ_& E%gﬂ E%!%W e can
L3061 sel ect to al nore effti CI en q%%lbf IiéC{) tion

fron1the fermentation schene. Pro-BNP peptide can be
[307]1  Jdénpuganad syl Xi.eprdssinoeseniimadifying molelyroningatingitesh dmthis neutral

peptide, all t3%1t9sr &t tﬁ%eﬁﬁye &@Qvaﬁgolg t"o? @é{rﬁﬁjgaﬁé’n Qb § h‘ﬁ)&%gg ﬁlgéwm[’he loop region is

['1zed

. identified at ammo 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.

30

[308] 3. Dendroaspis natriuretic peptide (DNP)

[309] EVX'YDPCFGH X’IDRINHVSN LGCPSLRDPRPNAPSTSA (SEQ ID NO. 101)
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25 imobilized, to provide the BNP conjugate which can
be nore easily purified via conventi onal
chr omat ogr aphi ¢ nethods in high yield. Specific enzyne
cl eavage sites will be included between pro noiety
[310] anthe BNROSRAEI GE t1RoxX ! ﬁ@txztap@mgdlgnﬂﬁorh&&)ﬁ c%%ﬁgz*?i%n 51te§9 In this example,

enzggmtl cally cleaved to yield the BNP sequéenc
both X, gnd g " are Bieqrpipacibbiet 18 jepegnkodimats) XTieA0pX e, The N terminus s

also a cEPiRSLidnkite. WhodratPe wheR 08 $EsiMd, b itarSHAL R lotHer ﬂﬁ@fy@h@ Optionally, the
nodel . havi ng a BNP sequence ~and additional specif
Pe?“deﬁlﬁﬁ’ﬁﬁl“ ded g er?ﬁ@%%‘?‘h?ﬁéf fhe Nfsminusyj | | be conj ugat ed
with oligonmer and subjected to cleavage by a specific

[311] enzYIwBpt fatH@eiid ptiddienpy oducti on of BNP- O i gomer
conjugate. 5 9.29.2 Designs of pro-BNP [396] The

s BT IR HE o 18R 250 “coquence

based on the synthetic nodel. O her functional am no
[313] ad‘ hel ammq weidcits of the Kdland KBere mskfyingdndicty tchigugation sites. In this example,

1 acer sequence to al rlflc |on
borh K pEB AL RERERS TRV i Ralelr o CBR Yot ek RSBy K @ in ptace of
Lys at esther\/tﬁ begls of ftespasitivns @t thetp@piiteot Opdontie the battidt mag include a further
comiu atfoqlcgm un e%lter e]d nodi fication during conjugation and can
Jugaton SO Ay nl'ﬁJon specific enzyne treatnent. O her
features can also be built into the | eader peptide
[314] s&qgaBRABsnanirat)glokaiw) ease of isol ation as pro-BNP or as
pro- BNP ol i goner conjugate. The | eader peptide can

f BNP
[(315] 2%%%?5%&% ?etg\g&gt‘gegggré}g?h}% bés gesi gned to

allow attachment of known fusion proteins. 9.29.3

[316]  PlghiprFmply els M) 16 Ledp 2hd whereiniaonaliflying syaety £angugation site is at the
_ he N-terni nus

e T N A BB AR Thid O Tt the

expressi on gene sequence or expression cassette of the
9.23  AgsnistAetivityas thedilwom Natmcﬂwd’repgqe Regdaptop AgNERsAbN

sequence of a known fusion protein (see Gaken et al,
3171 JBwovaseuslaxamht nateurglics cmnd sdivietic propaftiet ot BN e pysobet tda secondary .
messengdd €ERLIO AP r(&frﬁ[’f”?ﬁe bRfdudtiol dr&RAI RYa&ORERRN gg gﬁé}ﬁrla%qcyclase an

rotei ns) can inserted into the expr
enzyme ﬁ%aqtlﬁat@ch whert BNR ém@@ insthe patriyreticpentige saserien A SNBRFAY on the surface of

endc:)thehﬁr &H§ d'@ﬁf.eﬁyﬂlts' rb? tl%%ﬁﬁéz?tgsu\kfﬂlg Bictlef ﬂ&f’lflﬁ'ftﬁ%blg QCE&SO f)% %ﬁgropegylated

es inth I's can be nonitored posi t
(Class 2)t Pla%@w@n§0cstln§64tatt1@spr@ﬁuc@en 0§ cERHP e hmnglolaartueopnd@tbehal cells (HAEC)

expressmg %%trflﬁétlc%é? 1&&31%&15{3)1‘ EAO(NTiquﬁ ) &3P Ev%ﬁé{eﬁ n Pg; gfe I'h%cm],:vﬂgllateg group, the

esi gned proteins. Expressed proteins can

conjugateg fgredestrderideand witheutghe atkyl@grtion etimigl. cBissrniugtes vc@urfully hydrolyzable

-oligomerd @%ﬂ. s Bf weNalod @@a@patedqﬁ et &R, 6&kise! then op%%?ju@lgt is ultimately released in

acterized and selected Tor selecti ture use.
circulationisplos ngtivepeptideuct i on of pro- pentapepti de BNP-1 with
Trypsin and Car boxy peptidase-B cl eavage 25 spacers

(318]  amd dili Stelr aie@a\gﬁihn k%&ro[y%gﬁé (&hss qpdi Qnéers Sreze Ilcss active.

sequence for the ful eng pr o-pent apepti
Thereforec gy %teﬁaﬁwwsa@bm@mﬁgonesyla% €Class|2) oligamers wergprapared and tested.

The in v1t¥eQﬁg1%:ené}Be({ PRaeREe d%;s@ Ethérs 18%9&91@& 111151‘ abIe 2.
g-Asp-Ala-Gu roArg (SEQ 78),

er is Qu-Ay N% C%‘ﬁD NO 79 30
B319] Eﬁlfl%%slpaﬁrq agtryipy cg”}i@ Cam@a}es P&bﬂ gﬁﬂgoh@ggqgﬂ D NO.
80) ;
hBNP or hBNP Extent of _
Conjugate Conjugation Average ECso (nM) | Average Enmax (%)
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NP is hBNP. 90 [399] In this enbodinent, the NP or NP
conjugate can be rel eased using a Trypsin and

Car boxypeptidse B enzyne cocktail. [400] (a) Plasmd
construction [401] Usi ng t he standard nol ecul ar

LTS A VT Tl IR .44 0 i A T
=G 'ta'ge;;, de glp1 |~ "510,000 <20
[(E "Dpa- du-ld.y- AIﬁIrﬁr g- Ar d;. ) - BNI?-'IO/QQQ-N g- Asp- Al a-<20
GBN-A40- BNP- Ar gTAfg- Asp- Al a- G 3185190 BNP- <20
ABN-B113- Asp-|Al a- GTetrasp- BINP- Ar g1B8aPOAsp- Al fa- <20

GBN-84p- BNF] (SEQTHD NO. 134). 3$he,qoasm d is Codog. 5
ON-gnged Tor thetaggt celll (e. g>,10t9090| 1) used. <20
lWMB"\V'\ f agrrenq—e Qal ng his ngl.lbld@ptl de bequemzz_ﬁ

o’

SR AN VRS RN S i KT A i R )

h 1
STUUTITIL T AUt Tmc—ortcoavagt—oT tCo oot
of 3 of the His tag/5" of BNP sequence. 10 cDNA of
f f I I
[320] F %{;’]Véglfﬁﬁc ﬁgr;clurv!?ﬁ o as‘? ?gra%aafajzgn égl?qlr‘gg Class 1 011%0mers The

four confu@ares ml’miﬂlerénﬁﬁhtfdtdétabQﬂer@gbZ]yﬂgﬁaéﬂ%[Fﬁ&hgg E(Eslﬂreﬁ];es( #d)those the activity
essl on e e E-coli cel
Obtamedevzzﬁlﬁl@%e Rt g dre }iﬁkﬁt Al AN e BonF BB AR e sssys.

nutrients sufficient to produce the pro-nultipeptide.
[321] Thabld ¥i/s yBobeatyitp oOhRenicajughs.i S recovered fromthe
cells by cell dlsruptlon 15 foIIovved by _

T L AT B e RSO vt (0 fo
obfative hBINRS] () A360('Ak 12h of 1 he proif@nt apetilde
BNP- BNEQ@n t He sold&7i (LB i ncl Usi on vil@2affinify
ghr oBBt@RY aphy [ 4@ (A ) H4p chelatinggNi2') H
¢ol BR-gZAer §ham Bg@@pﬂ/ygge) | S|'prepareg and The
W?‘O‘W/ V\hlzﬂ TO0—cotum \g.a,l UTES Of

rstrrregwater ro-renove tne—Sstorage 3] ULIUII, S

char ged W|th rretal ion solution (N SO4, Oll\/p and

[322] Vﬁ'ﬁllpagfe AES er ngrﬁhaés?#j g?m (ﬁ?}%ﬁ?ﬁlﬁssf K/]g) upeer%rlilg Cel}—s were plated into 12

well platesgheibayl befae Itlmrf:,xpttrsndno ade thet day toli tle eﬁ:péﬂjmt aolth \tfé}e pre-incubated for 10

Gpl
min ot 75 DS SRR S0 B iRl o 79 coBempdl g e colls o
an addltlcslal(ﬁoumn eh3 i e ﬂ&ndc@ﬁtrmdlwmtdﬂmd lbg Jysing\dslilstg madute@®MP. An ELISA-
based CGM t %QE‘% gs tt;),:] %}eésnup ﬁ%}ﬂ 2“3%8%} iCHt wgonﬁgyﬂlcwg%gﬁl%ﬁcem Assay Kit,
catalog #RB\(WG[ MibdaecaIIadDGWGdVI @dﬂp,(ﬁmﬂjvel)e Chg qoblsuwmmesuel JGRIP @nA competitive
mlmunoaSSfiy T%e)vel%nmg p&hfi éfé%?s W%ﬁ n:?qbeﬂ g%&?ne%at%d{_ip%o% a{eatgll(?v;lfjefdfby the addition
of an annfm@Mlhmmbbdefaﬂmmbmﬂﬂepermmse(IE{It)&(M}Déf}njdgbte CRids wrc]are incubated for
ecover Cc tion to Nit ni t t he
two.hourt GF (o1 VeI, KuR B dotscRehBoptt il gy yan e and tho
ﬂuoresceriRB&tH@ltﬁbﬁ]@t:m wdl tvas dantitat3ad% deﬁeﬁﬁﬂﬂed (‘'Obe fRidEdsédn€ Eipadhtcnbiel decreased

with mcregsn?% POTE Gof%QiMPCC@%v%%%g%g% c{h%xltéehng{%f]{ a{é;gtpgs;\tsy% control.

The purl fied pentapeptide |s anal yzed by ES/ M5
9.24 BMRAoppigatesanod prcoenisciERlesibadhce rPrpoeakes for t he expect ed

MA of 91
[323] The natriuretic compounds that were active in vitro are being tested for their stability in the

]

e .
|G|y (=

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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pro- pent apeptide BNP-1. Mcro sequencing of the
material is used to confirmthe am no acid sequence of
the nultipeptide. 9.29.5 Production of nultiple units
of Lys-3 BNP conjugate from pro- pent apepti de BNP-1

trypsin %?gﬁglénel(ﬁttﬁ%mgoﬂlﬂgg@%éﬁ%_%oﬂﬁ%% @ifﬁ@éﬁ@flh &rsga%g' Bda da Igg%elr haIf life than did

native hBNP 5 wxwplawsdlg%‘lthe sol ut| on |s added 45 uL of
triethylamne. The solution is allowed to stir for 5

{324] rr‘(ﬁﬂlhga?tesbsﬁér@ 'ilﬁuﬁatMMﬁ t&%&ﬁm@%lz\/ Al 20 mBEY ahexyd, Digestions were

omer x 10-4 in ethanol is added. After

stopped gﬁé SRS OW’ ﬁggwf%f‘gﬁ é§1§é FA) ésoprorpie] quspeliineaielitip) Pigestion of the

hBNP cérifba@atv8® chiipdred b ehelRhRs B4l df bRRBIBHP i&Sh PERAMERNFHIRSount of parent
(or the concentration of pro- nultipeptide is no

Compomi‘dorﬁ’ﬁ%‘iﬂméé‘h?aé'é%ﬁ“ﬁ’@wastqﬁ@nrta@é{‘ély ﬂdﬁﬂm@déuéﬁ’éﬁ@aﬂbvs
addition of 0.5 nL of 50% aqueous acetic 10 acid

9.25 BRPWohfigated il OPABIdOMaBIIEy Ur € i s then processed and
exchanged into 100 mM Tris-HCO Buffer, pH 7.6. The

[325] NEhOtorpRaRO fHat weid aafive Al SirdwetelicQed for Qh@qﬁe&ﬁielﬁoziv@ﬂa{bﬁﬂy in rats. The
conjugatfﬁfﬁe ?dtg}el%g%éhé L‘E%tg&s?rgﬁn?gs Lizrgﬁtglféy g%f ga\%lglep alljuri] Itltw presence of hBNP
conjugatéd ingodTEbodsDR LG Rchy I GsiRCRaltePiatidBndiMashayt Srocedures. The antibodies
o dooBT NP e OB e o0, 4P B 0P
reactivityodnd literBslenoy by dfdogdnbs rhitBNIew &y 1ot Aicisdube pol ypept i de

concentration therein. A solution of trypsin (TPCK
din 10

[326] L glﬁ ted) rfétL ?Nfeﬁm\é Iﬁlgper?m ate r%@?ﬁ?rs nggf ra e?ermmmg orgl brircl\a/llvailability of
hBNP-and asbmwma@atmsd Rae vird faﬁtaﬂm\&ﬁtﬁgit afd tap MARE RASProvided ad libitum (except for
par i, 100 Tris-HCL Buffer, pH 7.6. [413] The

a period &rrrﬁ dvé"tﬁﬁ‘g%{tzﬂﬂggs PT%IPg g%f?l)q%’%r Hoﬁtéﬁm%)r owed to react
with trypsin (1.39 x 10-3npl eq) and carboxypepti dase :
[327] PBrioficodsing, ks dereoteighad 3nd difttitened3BronghouttRsdosing groups by body we1ght 50

oo {35 30 OIS B bR o e ro. Com

were adnminittrad & eolﬁquichﬁtty aad formumatics: 406 dees$ ed mglich. aiabd/@ﬁqileb)%re taken at 5,
HPLC. Ret =ntion t ref erence _

15, 30, o 08 T S B SRR oy 8 G GREenty was collocted and

centﬁfugazﬂethmamplﬂemre fryzen at H8@ °€ Xgaailgds. pr oduct s of the
reaction are Lys3 hexyl - PEG/- conj ugated BNP, Lys 14

[328] bﬁléylpla’ggg CC?I‘{CBIQI%FEHS %O%ﬁgatcanngNFs) Léf%e ?suEEG.Py a commercial

oner - conj ugat e
immunoradhqmmassm@h@ats@ebzﬁamﬁ th@qaanﬁragvd—ﬁaeramatmn df beasan BNP in plasma

(SHIONog{lR gﬂ;)h@g%gg gﬁg%z%h °m°'r Jr%cg ?ele b%%%rﬁspgrog%yas hwn from the

dosed ratmihbotED”bﬁ D@tdd}fﬂa%tlhpcﬁyéthymerqm]mlaﬂ@a’ﬂ?ﬂ“ o bBbIPcolBetR@. tébes and centrifuged

i on_ of. Pr ent td at e
w1600~ 0L RS i IR A sy Comthen Pl Bt Pl e
at -80 °C m@a+ﬁmﬁ¢®matshmt1bma§ymga50m sfaanple @)I@redﬂﬁcbfbr thetRMA. 100 pL of the

sample WE@% t§ (l%\.(bg)\w{h%Ob %glo?tz%%ﬂﬂ%agﬁ%g?{gﬂige %ﬁl @th%d%c?%edo\bead Each

tube was gartowet eidahtubated vathbuishakig, I@ I8t tat2dearsyt phaseCk Miwnube were then

N N T A —

The wash m&&tsa Mmas Tdpeatal/sidahe dcmicn i kichntat aﬁpiramdt he Ird:mauﬁﬂg hidfob@lvity in each

e was Sl B TR Bp o At e ven R Gr RO Uy fsmegration o

hBNP or {BddRetamjvightes inghe saintple. On b8det ta decbutoiclyapeitite saagild Jof hBNE conjugates and
Tris-HCL solution of the product m xture from Exanpl e _
21(a) is applied 92 to the colum, and the ngjor
products are separated and eluted using a gradlent
el ution in which the
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- [336]

percentage of the acetonitrile conmponent is increased
from 25% 55% over 120 m nutes. Fractions are
col |l ected and anal yzed by HPLC to determ ne the
identity and purity of the product therein. Conmon
allow fﬁf At QRS Qf aﬁ%t}y Q’E(Q) ﬁBn HefowBP Q{B?ﬂ*e %‘&’gﬁieg eanﬁo{hg eﬁbttwe molecule,

is renmoved by rotary €evaporation tity and
concentygtipn w4 dsterrainedrasm @ starder dp?élﬁ«l@ obfemed|bor éﬁ@mewwm@nﬂla@te
mass spectrometry. The expected products consist of 3

[329] m:IIhE i@ Rblj Gl IR0 GRR d69AL BSath GRA HORLLHLRYN Slrdd1fion LS ninutes after
Lys 14 or Lys 27 of each unit o

dosing (ﬁagﬂqeuf’b e’&%@ﬁfof@uroﬁoelaﬁﬁtdgmr%%%@ﬂ% l?@\hQ?édBﬁtJZEy@é N4 or
Lysl 4& Lys27 or Lys27&Lys3), 1 nultipeptide

926 Prdpafitiod 984 BicoRj gitﬁ,gﬂ‘d%ﬂoc%hlukyﬁ And h X$ibdnjapde bM?m@F Modifications on
ﬁﬁdwﬂﬁdﬂﬂﬁﬂd&ﬁgtl e tetraconjugate (conjugated at
term nal of |eader peptide, Lys3, Lysl4 and Lys 27).

[330] 10hOprdQ@nilextinglp & fRbViQ 1@ HerhotSitaté X Mﬁht? B thePrés@@TBention in the creation

at.ed BNP from Enz Cl eayage . of
of multfGpEETy A} thyatieaciye &fﬁég&p&orf@% J?V Fa hprapnfes h s description
will des@the] 4IfGahd@oniHER) Qadi¢dafighte dnﬂ)é&ﬁcdiﬂigyﬂe fREGEF eHel IGBIAR Mmatriuretic peptide,
hENP pro- pent apeptide BNP-1, that is obtained using the
" procedure described in Exanple 3 is dissolved in 100
MM Tris-HC Buffer, pH 7.6, and the resulting

[331] sBiouikcobldxr dosjugnmp yieBNIY HPLC to determi ne the
pol ypepti de concentration therein. A solution of 15

t TPCK e m bovi ne pancr
0321 Sl b Rf o & B pRFo R R el gy One
differencefwillctaer imoneyqifet;he |adi@seed Bol{gbmemmap bei adéedp 6ine r Wasquiviakents; preferably 3-3
emnwﬂmﬁ epared in 100 mM Tris-HC Buffer, pH 7.6. The crude

xture (1 mol eqg.) is then allowed to react with

trypsin (1.39 x 10-3 nol eq.) and carboxypepti dase B
[333] (UysH®s axe ihOhd tais|of dlp )equetkfct eMulBiplendonjugen dlth@wbﬂiﬂqirésomably afford
greater sﬂgtz’lgg' ﬂf:])?%e c\é.?ﬁgl%{etrasgg.ﬂg < la(]ékr o croln_lyg efélé gl %evztu%un t%c :1%99 ésdadvantageous

ﬁwbﬁmdmyﬁﬂﬁﬂﬂﬂbﬂwhﬂngmumft|ne (conpared to that of 20
ref erence standards) and mass spectral analysis are

$ﬁﬁgﬂ gqgﬁﬁg$§?¢ yons erJﬂﬁ;%&peCted products of
reaction ar esp 1'Ve Of"&€4ch conjugates used.
[334] hllm 8195115 49 alf'fg&néﬁ%eg Tldh&é%élcalp(!%% % 1J)rE Qﬂ:ee{bsorptlon and

conju at pro p ntapept pro
partitioningprepdrtie® By peptilgenmingateonflugBANP @NReae cabbs altohedy CHH_Blgate screening

. is used tds-éf?%nn{%&yﬁm gt%e 9!)1}]19@%%5 t[ret{ﬁ; gﬂéuzg:?“rgdoﬁlhlg n?t%egv%P§d§S§nh%h0w enhanced

ective conj ugat
resistancegNpnaynies. Bbe a@nellg@m that haveragigsirable @B&bm@ﬂmewfttraﬁta (&6§., agonist activity at

the recep%r re&%%ﬁg%hgﬁ%ﬂ\l%n& ogﬁc}gt}a%aﬁggﬁit%l rﬁ?}nbgc%mgi 12 cfra !6361 %fltes for more

orfi ¢ acl I on can
eﬁﬂﬁﬂﬁﬂpr&WQE@ wi th 4N sodi um hydr oxi de sol uti on and added
to 1 nmL ethanol and adjusted to pH 10.4-10.9 with

utlon o

9271 sodcgﬂg Qﬁhgﬁhrggggpﬁnﬂgg pstirred solution can

adde |vate met hyl hept aet hyl ene

{335] g’ldﬁ%@dmlfggitg BEKP u@@git)ég L@ 3 &‘Lg? ﬁti o(‘ Zy3529 Qr aQ gh%gN {EHHi!n)ls df‘?hél'peptide

ethano The course of he conj ugat i on
&E tlon) reaction is nDnltored by HPLC and the pH
t %tPa?m@amaf’fwoml@atf@. ng 4N sodi um hydr oxi de.
When reaction appeared to be conplete after 20

- h-BNP (1 rijuivitves diskdlvddsin PMSTE tiadl 135 rﬁgidi H-BNP). Ofhe adtiVated oligomer (1.1 equiv) was

_ dissolved Pﬁdr Otg %%loarééoc tg Ctl ’ﬂ%l!" é&cﬁ%éiﬁ@ god Fﬁ? Btl%gcgl m]fik))lq'ﬁ‘-ru? i)Mg%l 1l“Isl’e reaction was

monitoredBayf HRLC. ShkinpleSfor HALE dbhiforipg ofetd wrembedt Byetakin® d0GIL of the reaction and
m xture showed >40% conj ugation at Lys3 of each unit
of the BNP unit of pro-pentapeptide BNP-1 93
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9.29.9 Site selective conjugation at Lys3 of native
hBNP in Borate buffer/ organic solvent [417]
Pro- pent apepti de BNP-1 (0.0195mmol) is dissolved in 5
nm. of 50mMM boric acid. The solution is brought to pH
diluting 9t 11'13 59 ﬁ@oﬁ?%ﬁﬂaﬂﬁﬁg@/@% ?FAdRea%ﬁl)rﬁt&e%aﬁ%q oSS LB I thactions were

et hanol ust ed th sodi um
not immgdigielyyprgied tey ‘Yfﬁ%ffa%\‘}étﬂs)!lﬂﬁ%éw %ldhelpeﬁolmé added a

solution of activated 5 nethyl hept aet hyl ene gl ycol

((PEGT) - hexyl - ol.igonmer) (1.6x 0.0195 mmol) in 1 nL

[337] etvianed H: PhBaciH Feutiple dob Iﬁ #&nj ugation (acyl ation)
reaction is nonitored by EC and the pH is maintained

at pH 10.5 using 4N sodi um hydroxi de. When reaction

h-BNP @%@@@hﬁﬁ d%golxp gx if ?ﬁlﬂgé(? Qemf"/’;:ﬁ %‘ﬁb@iﬁﬁo r(?rbce I cﬁ‘hgl ¥4 diggolved, TEA (120

equiv) w@s 8dded hml theamttlon ntimeddbti§ srir. srhhin&n agthvaré SB@ﬂleaUm equiv for diconjugate,

4 i GEREBIARLS b Ay oy R blBt v oot il o} o and a0

the solutgdmondy IDEI@P/amBMSGg aThe(macabn hrys onmﬂdaedﬁy HhBC BBEInlb‘lad ﬁe HIPP.C monitoring

r r o 4 8] 0
were pr%ﬁ%@bg ﬁ%{fr&siﬁi L]\é n %]peurrel IiOIé a tv\]’g étl gﬁ% Pontammg 0.1% TFA.
ReactionBMeB5ehimiad cait Yhit48 msin| PrIfamadnﬁns wytetnefm:nmddméﬁapl&tfﬁadm@here frozen until

%:p_t%or ance detector. Reaction m xture
punﬁcatggg%ualcigtﬁt? g O and water (16 m) was further diluted

with 0.1 %FA water to make final volunme of 100 ni.
[338] FPirenjigrtectdiNRuwss sit@AysB, apdEis 15 omieysd andibyol¥ dito oa hBNP.
preparative colum. Column specifications: Symmetry

]@qs -The el ution gradient
1339 \;ng&gg%ﬁe et elfyé%Ai\(/\gqudthy]% TFA in water (v/v)
and Bwas 0.1 % TFA in acetonitrile (v/v). Detection
9.28 Nﬁgumcamm@ Amlogine Flow (in nL) % 98 1 0.00
00 90.0 10.0 2 10.00 8.00 90.0 10.0 3 70.00 8.00
[340] 6’5130’@@}“ gramplezis ppvled o dpgopstray, the utiitgef the Bre@ot iggengon for provxdmg a
variety oft
okl SBEAR DD S0, 18 LBl 08 s ot o
present igyeatiqn: | dhgse VARBHERBYr arpwlogzoar@ ﬁhmm@rzgd bB By Brespet eihpne or more
mutated \Mnfrﬁ 23 r C
e Bt Y ol ool S R R oo onding naive
Pepﬂdefp&tfamytu cal colum, (5 Elmparticle size, 300 A pore
size, 150 x 2 nm at a flow rate of 1.0 nL/mn and a
[341]  GOlAHIR LEMMEP ok &idfak@ C. The el ution gradient was
-80%% in 23 mn where A was 0.1 % TFA in water
(D,,é: and Bwas 0.1 % TFA in acetonitrile (v/v).
[342] RISRaSCREC2£BEQ YNG9k} [ 420] Fracti ons

contai ning BN-54 were collected, rotavaped and freeze

- [343]  WheRth X & og QfniRBMNcRIbHRS L @or]@@m@rorGRhe protein

content and purity of BN 54 vvas determ ned and

' u ol  ows.  [421] foIIovvlngtabIe
[344] ?u%f’ @gﬂﬁﬁ 6 ER AN B QWFT BLifferent lots of

Nobex- BNO54:
[345]  -SPRMVQGSG- CFGRKMDRISSSSGLGC-Xz— (SEQ ID NO. 104)

[346] wherein X?is 1 to 10 amino acids, preferably 1-6 amino acids in length. In some embodiments, X*
is KVLRRH (SEQ ID NO. 105), KVLRR (SEQ ID NO. 105), KVLR (SEQ ID NO. 106), KVL, KV, K,
RVLRRH (SEQ ID NO. 16), RVLRR (SEQ ID NO. 16), RVLR (SEQ ID NO. 17), RVL, RV, or R.

[347] 3. Analog of hBNP-3 mutation sites; 3Arg, 14Arg, 27Arg
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BN Conjugate Lot # Protein Content (% Nobex- BNO54
MVt 332- 109- NMD41101 74.8 Nobex- BNO54

MWt 332- 149- NMO60110 73.4 Nobex- BNO54

MM 332-179- NMOB0214 74.4 [422] Representative

[348] Chypxmmto@isenBrERR MbRIsSE$GEEEREVLRRA (8FQ

i ncl udi ng the associ ated BNP st andar ds are | ngl uded
, as Figures 8, 9 and 10. This approach to purification ;.
[349] [ ahersiiK] i5 Ly aiancpningsieiq eferipant-ys,of Hen @0iAp egjaeider thn Lys, and X’ is
Lys or etnhiﬂmllcnééﬂf‘&th&mhan%s V\Q s%%%&ﬁﬁr@és B@TX%Q’@SQQ %%gﬁgﬂdently Arg or Gly.

Bi bl i pgr aphy, The foll'owi ng references are
In other; W@S#%P%’t?éd Skt 8%/ Pﬁ tar?érdrpee@ﬁnrlr drg 5 Cly. Mg prefaied embodiment, at

lease onbiBEX Y, XASSORP Allyen (2001). 2002 Heart and Stroke
Statistical Updat e, Dall as TX Arreri can Heart
ﬁ?{sgﬁnlla“ 5. Anderson, N.  Ekwuri be

plog L‘bfrfrdrz’s’%aldra terea% fodidisasion sifgy §<9)
"Structure activity relationship assessnent of

[351] cO'$RIOMVEdSGelKERKM DRISSSSGIORN X HLRRITREEQ B0, 108)

anal gesi a." Soc. for Neuroscience, Abstracts 25((1)):

v 1Hhr RO 26 iR M 53 a8 ok 955 i st

other thaAd y@cingbine me(ﬁimmts XA anHiX? aﬂ&dndepen@aitl@ﬂﬁg of 689 Tn) other embodiments, X is
Ar anng:% rrelates of early hospital readm ssion or death in
& é’nts wi th congestive heart failure.” AmJ Cardi ol

79(12) 1640-4. Ekwuribe, N. Conjugation-stabilized

[353] t heAsgenniihBNRgEAlrg conposi tions, delivery 15 and
di agnostic fornulations conprisi ng t he sane, and

[354] h@a‘%r%ﬁts ﬁ[@ﬂﬁﬂp&ﬁg’g gotH ?aﬂ gret orgne q to 918% 8 gﬁé j. s

r agopal an (1999). "Oral i nsulin del | very
[355]  h¥droFYRBRMORISHHHITSIG i X* GFEQEMO. t¥hj ugat es  prol ong
gl ucose reduction.” Proceed. Intl. Synp. Control

[356] Rt%e“r‘aﬁﬁ' 29 §'19%Lu'o‘é@1d Lefdrd F@L isg @g@t @ggrgen 40nd wikd _Skzislto 10,

) Cene T er a Ussar,
preferably, 1-6 280ipy | acrdsrew dengths O z@@1c0mnms¢\rﬁmaVQGA§§oé'SEQ ID NO. 110),
PKMVQG%@*{‘AE&%()Z&JO 112137Kﬁ§ﬁ%w (%‘éin;? NG o M@Gs&fﬂ 843D No. 113),

VQGSGC (SEQ]DNO 114) QGSGC (SEQ ID NO. 115), Gsco (SEQ ID NO. 116), SGC, GC, C, SPK,

[350]

- SPKM (SEQ ID NO. 117), SPKMV (SEQ ID NO. 118), SPKMVQ (SEQ ID NO. 119), SPKMVQ (SEQ ID

NO. 119), KMVQ (SEQ ID NO. 120), KMV, KMVQG (SEQ ID NO. 121), KMVQGS (SEQ ID NO. 122),
KMVQGSG (SEQ ID NO. 123), or KMVQGSGC (SEQ ID NO. 112). X’ may comprise KVLRRH (SEQ
ID NO. 105), KVLRR (SEQ ID NO. 105), KVLR (SEQ ID NO. 106), KVL, KV, K, RVLRRH (SEQ ID
NO. 16), RVLRR (SEQ ID NO. 16), RVLR (SEQ ID NO. 17), RVL, RV, or R.

' {357] 6. Analog of hLBNP 1-29-3 Arg or amino acids other than Lys

[358] SP X'MVQGSG-CFGRKMDRISSSSGLGC- KVL (SEQ ID NO. 124)

[359]  wherein X' is Arg, or amino acid other than Lys

[360] 7. Analogof hBNP 1-26-3Arg or amino acid other than Lys

[361] SPX'MVQGSG-CFGRKMDRISSSSGLGC (SEQ ID NO. 125)

[362)  wherein X' is Arg, Gly, or another amino acid other than Lys.
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25 "Plasma brain natriuretic peptide as a novel
therapeutic indicator in idiopathic dilated
cardi onyopat hy during beta-bl ocker therapy: a
potential of hornone-guided treatnent.” Am Heart J
[363] 1%1@@110 S2BNIRshol{éhd €l termihal Ril ﬂf;@@@?&g, 27&% Cor4inokid ot C}ler than Lys
neS|r|t|de in the managenent of acute conpensat e
heart failure." Pro Cardlovasc Nurs 17(2): 89-95. 30
364 K% s FRGRRMBRISSSGHCRRNELREATEC JD NS 198 agopal an, W
R Anderson, H S. Allaudeen S Myung and N.. Ekwuribe
[365] ( %288k x"fr 1&'0 1@%hﬂfﬁ£ck'dsof)refe%l}cl tPDlaRiddYacO M Keghl O may comprise

s Bk BB o bR i Rt i, hironeiiBassromo 112

MVQGIGQERY M Nb. 1), v¥Gsdc m NG. 1 GSBC (¥8OABNMOL 1 SMGSGC (SE
l. éSﬁ@l—brwtz\i\?ggOO) Q\S{P?em ctorsjvl (BFQ

rd and R
ID NO. é@% s %n anong el derly survivors of adm ssion
with heart failure.” AmHeart J 139(1 Pt 1): 72-7.

[366] Ko.unhabghBNR-LM 14Aky orvin af@doeiid,ottNr thiwlLysV. Vaccarino, .
Wang, M J. Radford and J. Hennen (1997).

" LRS| 2 r spi i.zation for congestive
[3671 h%ﬁ@ﬁ%@ﬁ@%ﬁ?@éé eneficiaries." Arch
Intern 40 Med 157(1): 99-104. Maisel, A S, P.
[368] Kwhatin&8imAyg orfan aMinoNeidakher JhanNbyE€oand, X2s offE. to Iﬂmirlaﬁ]ﬁlﬂaercxds In some

embodmgms\/%‘i%ss]_s @Eg'p[@ 3@ ss§ spok 5?&3%&(&% E%A%SA
Knudsen, A. Perez, R Kazanegra H C Herrmann and

[369] PO A&naMg@BN[Pdug RO LQO@ZJ)her SdRanaledt abfinoradd ofildmrelmirgeof
B-type natriuretic peptide in the energency diagnosis

s Sl s IR i, 0, Yo,

Shah (1997). "Evolving trends in the epiden ol ogic
[B71]  fwheron X wilyhezantanfing deigrogher that iAomal e for preventive
strategi es and conprehensive di sease management " AmM

[372] an”Aného%%%@Pzmgo}znm%m&g&th LA S. D Robb,
D. R Mirdoch Mort on . For

Morrison, H. Tunstall - Pedoe, ) I\/t:I\/Urray and H J.
[373] ﬁé’ﬂ%\fl@ﬁ@@ﬁ@m@ﬂ@%%%ﬁ Weﬁ%%ﬁﬁfhﬂbNO 129)

| eft-ventricular systolic dysfunction." Lancet

[374]  ¥hbtBORG} ArPorhd amMoMaidlother Mhn LN. Gardetto, P. O opton,
A. Grcia, P Krlshnasvvarry, R~ Kazanegra, M Ziegler

|sel 2002). "Stability of B-type 10
[375] ﬁgtréﬁﬁegst“?r{;@ evel s during exercise in patients

W th congesti ve
[376] - SPKMVQGSG-CFGRKMDRISSSSGLGC- KVLRRH - X? (SEQ ID NO. 130)

[377] X is Lys, Cys, or Lys + Xaa, where n is 1-100, 1-50 or 1-10, and Xaa is any amino acid, or group

of amino acids independently selected, or an unknown amino acid

[378] 13.  Deletion mutant analog - hBNP

[3791  -CFGR X'MDRIX*GLGC - (SEQ ID NO. 131)

- [380] wherein X' is Arg or an amino acid other than Lys and wherein X* is 1 to 4 amino acids, such as

8888 (SEQ ID NO. 3), SSS, S8, 8, KSSS (SEQ ID NO. 4), KSS, or KS.

[381] 14.  hBNP Analog — Receptor Specificity
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heart failure: inplications for outpatient nonitoring
wWth B-type natriuretic peptide." AmHeart J 143(3):
406-11. Nagaya, N., T. Nishikim, M Uematsu, T.
Sat oh, S. Kyotani, F. Sakamaki, M Kakishita, K
[382] F@hﬁ%@égeﬁﬁ@ﬂ@mé‘és@@k@@b?@ﬁ mknoM gt ake and K.
15 Kangawa (2000). "Plasnma brain nat riuretic peptl de
as_a prognostic i ndi cator  in patients with pri
[3831 VBRI ARPPEIC08 Ak fBiRe acid ofherimlysin, andwhegin Z sargmm Of an amino

acid oth@tlﬁ@'l‘ﬁﬂie' whetein B! is MY Léﬂ Plﬁ,r 18 b0 oh APt Ve su'l')gﬁgﬁg @ﬂe?eof wherein X?

rrpact of heart failure in the United States: tine
is Leu, gy Tyg ogPhe grenpserpiiresabsiitution thegeat end wibrgeipd Frldmsiyeenita conservative

substltutﬂaﬁ (tHekéof. Sk hbiother entBREikRAL ofMhis %ﬁ%g"ﬁ‘ 1M1ys§1@ RRd £19 %%ane or an amino acid

ﬁygnsensus recomendati ons for the ‘managenent of
other thaglysii¢i ¢ heart failure. On behalf of the nmenbership of
the advisory council to inprove outcones nationw de in

[384] hesartARRbdalee. © AmJ Cardiol 83(2A): |A-38A 25
Rem ngt ons, The Science and Practice of Pharmacy (9th

o o R Selatlo o S

C. Buttinore, J. G Lainchbury, J. M Eliott, H
[386] IWihaﬁmX‘lsT@,R,GﬂdzEer and D. W Snyth (1998). "Pl asnma
N-term nal pro-brain natriuretic pepti de and

[ n: H neu nonal predictors 30 of
[387] a.‘q,p? ventsﬁ%cl\llﬂ &t ﬁﬂﬁ%g 'and prognosis after

nyocar di aI i nfarction. Crculation 97(19): 1921-9.
[388] SWbewintX' ©Arg. XK, E.F, ¥aP) @, Hagl Har, pRmiddoordedy Al(, 1989 Jother amino acid

thathasa,p%% feChS 9ma misti diSei pl i nary, home- based

erventl on on unplanned readm ssions and survival
patients with chronic congestive heart failure:

9.26 Raecs %mof'ﬁosl@an%mfrmt:w BYRicand' BNIh duo- Feptidegand Pro-Peptide
7 awa, N. M nam no and H.
Appma%a{ Mﬁﬁt‘%@ﬁ?")&'f/xﬂngﬁnﬁ &lgur etic peptide in porcine

brain."” Nature 332(6159): 78-81. Sudoh, T., et. al.
[389] (Ar0@8))routBiod pdnyisistréRes . willosquire 2 3 ed Blume Qu@ﬁl}-of B0 peptide. Due to the

. - al . 2002 t ent licat]j .
i cos gl s AR SR P95 o5 R  ombinn
technolog¥ suilt e peefdnied fdi/lp,rephtingﬁha bmjlllgatek( BNogkatid. frecﬁatbiagit jtecBnology for the

A. Takeshita
supply Ofﬁ%@g%Q%%%Ctl ncﬂhg co%u 98 lﬁ\c}?sﬁr% Atal : predi ctors of

hospital readm ssion in patients with congestive heart
9.26.1 Sélacﬂmnrﬁ RechmbieanttTethiidldgyt) : E7.

[390j The goal is to select a high expression recombinant technology that is known to express small

proteins (>10,000K) free of glycosylation and have the peptides secreted in soluble form for easy isolation.

=~ 1391] An E-coli based expression system (U.S. 5,114,923, Scithamer 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 n{any 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 lead to high cost of goods,
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45 Yamanoto, K, J. C Burnett, Jr., M Jougasaki, R

A. Nishimura, K R Bailey, Y. Saito, K Nakao and M

M Redfield (1996). "Superiority of brain natriuretic

pepti de as a hornonal nmarker of ventricular systolic
expensv?enrﬂ)uﬁiﬂ B4R blotestis Et@?s‘:ﬁlhé? be A eﬁﬁ@nﬂ&f o GYNARL the protein from inclusion body,

pertrophy. ensi on . 988-94. é) U.

and refop géhft imgeppetty m@em togémth@hsé%te et. al. 97 WO

2005/ 116655 PCT/ US2005/ 019249 U.S Patent No 6, 034, 231

9.27 Coﬁméé%fﬁs-pr&em §5r§ ﬁi@ﬁf‘-@é wdc003/ 0069186 Al - -
Burnett, Jr. htent No. 6,492 560 B2 -

[392] Wﬂ@ Haftmﬁ“tatisc %pgﬁd%nfﬂlﬁﬁﬁe z{\ﬁuﬁlg%ﬁe ﬁ%gatn“g:ﬁrrﬂfrﬁé ﬁatm%:uc compound
units in {gq@ncepg{d@mmrﬁgy meluglgs a gEper_sequsyge beaeen gie natngeg: cqnanp@mumt and the
construcNﬁlay Q10 28udkaby vo llﬁ"&%'a Bhdefhnd/orYx@nd EEhcNR edthdrldh R@Bends of the
i hamer et. . PCTUS0217567 10 98 WD 2005/116655

“at““fetlﬁ@PPtE@Z@@B?@ﬂg Faneragicmithon §miting the mplyeptide:to any particular construct,
the multipaptide Haghdve 1cADIRIHASs&eRfgat e conprising: a

bi ol ogically active natriuretic compound conpri sing:

a natriuretic nolecule NPR-A binding site; and at

| east one nodi waP'HﬁP]ﬁDi ety conjugation site; and at

| east one nodifying noiety attached to said nodifying

noi ety conj ugatNme[Spa&r-N@y,; Wherein said natriuretic

.conpound conj ugate exhibits one or nore advantages

sel ected fromthe onsi sting of increased

resi stance to Lé”f‘? uolegradatlon relative to a

correspondi ng unconj ugat ed natriuretic conpound,

i ncreased ci r culeader-Ng-[Bpdckr-WPEe, i ncreased

bi oavai l ability, and prolonged duration of effect. 2.

The natriureti und njugate of claim11 wherein

the natriuretic Lofder PopatkrNel;

Leader-[Spacer-NP],-Extension;

Leader-NP—[Spacer—NP]n-Extension;

- [393] where n may, for example be 1, 2, 3, 4, 5, 6, 7, 8, 9, 10; NP is a natriuretic peptide or natriuretic

peptide analog;

9.29 Pro-BNP

- [394] 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 methods 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.
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conmpound conprises a peptide or a biologically active
peptide segnent of brain natriuretic peptide, atrial
natriuretic peptide, Ctype natriuretic peptide, or
dendroaspis natriuretic peptide. 3. The natriuretic

9.29.1 PAMBRERhdeARhiigate of claim 1 wherein the natriuretic
conpound cgﬁ%rgses a native hBNP sequence havi ng one

more nutations_selected fromthe grou conS|st|n%
[395} ofThﬁp@ﬂ%conﬁw zy;j}‘@e asyesps it synthg;g:;py%B@]% magdgl having a BNP sequence

and add¥behP bbe¥iSic athino LRs. Bk sy b &l nfodEIOFR QY Q%E@[Hd%fﬁto@igaﬁer and subjected to
claiml1l wherein the natriuretic ound conprises a
cleavageytd specififppyBe\q uemiter th%ﬁ?@WQOfb?f@Nﬂ’oﬁmﬂ@r omtgate; ons,

del etions or extensions. 5. The natriuretic conpound

gg@p]pgﬁ%ﬁ(@gnﬁhﬁpn1l wherein the nodifying noiety has
a formu 9 WD 2005/ 116655 PCT/ US2005/ 019249 O O~

[396] mh%ie@d@setﬁé@e FroBictyFr QaMitcRidd ki smah %’eﬁtﬁc’fé ﬁlﬂfﬁ‘ clfiR enzyme cleavage
nol e avin m

sequenc%gaggg e%‘lﬁ eItHS:’ ?rLoeé:_t e(g e?%&c}i?naggmxglo l;qnd sgluelg:es 9y, alsgi)e inserted in the
leader/sphear ség@encd b allbG, eas’bﬁaunﬁic?aﬁoﬂ-gf thd Sho-BNP @0teind Dk e RRERqIRACS can also serve

as the plﬁlzlp%l?tgetg E?gfgﬁ’%ﬂt le)r/]N zegjlagﬁg Elgmgwges:ﬁr%ﬁ gno%olcgt?cl) X anlg ecgr%ll.léctzlgrll and can be

cleaved ubon Specic ell@rmell?eatnibﬁa Oﬂh%r fedtftves dan alsb®e buik fato 1& leali® pepfitie sequences to
each i s i ndependently

sllow o bl PPN P ﬁ%(?"ﬁ@%? cr GOnTgRiS 138 fPefreepide can also be
attached a@ nman&nﬁtma j ofgaE BNF sdgh@icn Ea:hew@e@&ebépnﬁb RaiTRMb bkl deGigned to allow

b a formula: O QGN" S COmX(CH2CH20 "
attac e? ﬁ%@ﬁpﬁﬁﬁrnula IA). 7. The natriuretic
compound conj ugate of claimb5, wherein the nodifying

9.29.3 FroiBNP/expbasioa formul a:

[397] Functionally specific leader sequences can be provided at the N-terminus or/and C-terminus of
BNP for insertion into the expression gene sequence or expression cassette of the selected recombinant
technology. The expression sequence of a known fusion protein (see Gaken et al, 2000, the entire disclosure
of which is incorporated herein by reference for its teaching concerning fusion proteins) can also be inserted
into the expression gene in one of the constructs. Using established procedures, the successful
transformation expressed genes in the cells can be monitored. The positive transgenic isolates or cells can be
isolated and grown for evaluation for the expression of the designed proteins. Expressed proteins can be

purified and sequenced. The purified pro-BNP constructs can then be evaluated. Selected cell lines can be

characterized and selected for selection future use.

9.29.4 Construction of pro-pentapeptide BNP-1 with Trypsin and Carboxy peptldase—B cleavage

‘spacers and His tagged Leader peptide

[398] The coding sequence for the full length of pro-pentapeptide BNP-1 can be provided according to
the following formula: Leader-NP-[Spacer-NP], where:

Spacer is Arg-Arg-Asp-Ala-Glu-Asp-Pro-Arg (SEQ ID NO. 78),
Leader is Glu-Gly-Asp-Arg-Arg (SEQ 1D NO. 79), |
Extension is (His)s-Glu-Gly-Asp-Arg-Arg (SEQ ID NO. 80)
NP is hBNP, '
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O OS HCOCH2CH20)" (OCH2CH2)" OCH3 (Formul a 1B).
8. A nethod of treating a condition characterized by
an excessive level of extracellular fluid, the method
conprising admnistering to a subject in need thereof

o] a Bivtlel hp ; i ur.eti )
e e e T

B enzymsepektsb005/ 019249 9. The natriuretic conpound
conjugate of claim1, wherein the nodifying noiety

[400] has a(d plabtiddonsBPuctibd. The natriuretic_conpound_
conjugate of claim5, wherein the nodifying noiety

has. a fornula; O 7. 7 11. The natriuretic S
[401] C@Sﬁ% Jﬁf‘d Ste%fl%fwa{eg?%fbl PR TRFAIAUSH et BIRTINIE HE CORSHRYLSH fog cxpressing the
amino aGidisefuendbad pRo-baftdpdptale BNIO [{H)+=OnlGly-AdpLARBRNHBNG- Arg-Arg-Asp-Ala-
110~~0 -, O~-~0~i QAN O H 12. The natriuretic
Gl s BN ATBH G B o PP ie-SHeh9r H CHEAR TRy | Agp-Are-Asp-Als
Glu-AsphBNel YSH@IED ROl 034yuTis pldshiidis Todda zed for I hodikell (e.g., E coli) used.
natriuretic conpound conjugate of claim5, wherein the

i fyi ' . 101
[402]- nBﬁAf %zllg%%nt tr:TcI)) inegt t};is I}r?u tip%ptfi(%rsg}:ljlllegce is assembled synthetically, starting from post
leader sequence and the cleavage sites are added in the order of 3 of the His tag/5’ of BNP sequence.
cDNA of the sequence is purified from ployacrylamide gel using standard techniques. The plasmid structure

is confirmed by restriction enzyme analysis.
[403] (b) Expression and cell recovery

[404] The E-coli cells expressing pro-pentapeptide BNP-1 are cultured with nutrients sufficient to
produce the pro-multipeptide. The (His)s tag pro-penta BNP is recovered from the cells by cell disruption

followed by centrifugation, tangential filtration/untrafiltration , homogenization and solubilization of

inclusion bodies.

[405] (c) Isolation of the pro-pentapetide BNP-1 from the solubilized inclusion via affinity

chromatography

[406] A HiTrp chelating (Ni*") HP column (Amersham Bioscience) is prepared and the columns are
washed with 10 column volumes of distilled water to remove the storage solution, is charged with metal ion
solution (NiSQOy4 0.1M) and washed with distilled water to remove unbound. The filtered solution after
inclusion body solubilization, is loaded to this column and the column is washed with 10 column volume of

Biding buffer (20mM phosphate buffer, pH 7.4, containing 0.5M sodium chloride and 20mM imidazole),

Using a linear gradient 10 column volumes of elution buffer (20mM sodium phosphate, pH 7.4, containing

0.5M Sodium chloride and 0.5M imidazole) the column is eluted and followed by another 2 column volume

- of elution buffer at 100%. This procedure purifies the (His)s tag pentapeptide from other components from

the cell recovery sample via chelation to Ni** affinity of the column. The purity of the pentapeptide is

analyzed by RP-HPLC method to be > 30%.

[4071  (d) Purification and analysis

[408] The pentapeptide is then further purified via C-18 preparative HPLC to a purity >75%. The

purified pentapeptide is analyzed by ES/MS analysis and provided M+1 ion peaks for the expected MW of
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WD 2005/ 116655 PCT/ US2005/ 019249 O O O Ox/- 4 and
the natriuretic conpound is hBNP, and the nodifying
noi ety is coupled at Lys3, and the natriuretic
conmpound conj ugate is a nonoconjugate. 14. The
penBFplUBRPILC mmﬁ%na IehafriQlf s Gl chaft B NGa f
pre pennggtprll uretic conp un(aﬁ?wtﬁBNP r115 1S%‘egtnat riur etéllngnéi seduetice 0
the multispisisund conjugate of claim 10 wherein the natriuretic
conmpound is hBNP. 16. The natriuretic conpound
9.29.5 PRIMLEH & nﬁfltx%le @hif olvtng SN QnfuldGte TR Y- ﬁJn'ta%'eptide BNP-1

conpound is h The natriuretic conpou

[409] CQd)idegRERioRLT Sdnt lag wherein the natriuretic
conmpound is H%ka&%S The natriuretic conpound

cgnj uga | wherein the natriuretic
ol | Erbispanfe ofkd @&glﬂﬂ “hEmtobi 8 fFsqhed dp & e o RIE 34 the soluion i
added 451[1121 of h&thyllh'iﬁ]ﬁd %@Eél@tidﬁqm t6 @ﬁ'ﬂ 1@ 3tr@nhtés Wefore a solution of activated

te The n rlure i ¢ conpound .conj ugat e
PEG-hegpl elegn imw)wg it pddeq- Afteg diegenstion has Hﬁwsed such that

HPLC adilglsi§ h&hdﬁ&@ltﬁaﬁ the pm)hlﬁ!u)ée;ﬂn&e Y @ catsurhdds Gor tﬁ@@oﬁd&ﬁtratmn of pro-

triuretic conpou conjugate is. a noconju at e,
muliperet TR E) ﬂwa‘eﬁﬁ@%g A BF L SEAL W9 pioous aciic
acid soldtlbﬁ Tmlafréabﬂlﬂnﬁinb{ﬁlre s ﬂfb"ﬁ‘ﬁw&é%sécﬁanh %N%ang%a Ghté DEO MROTHYHODButfer, pH 7.6.
upl.ed at nd the Erluretl

The maj (P:_(‘I‘WB ]ébll @ ?%']‘Sd’@‘é?lée 15 gxpﬁct%tﬂge Sﬂptﬁgggfl gultipgptidggiLys3 of each BNP unit.

natriuretic conpound conjugate of claim 12 wherein the
[411] @) Engmet Cecktaflalipaugotl GliddBNPComaghtdd o Fosthfepiid?dBNP-1 to conjugated .
BNP uni nnlety is coupled at Lys3, and the natriuretic

gonpound conjugate is a nonoconjugate. 22. A

phar maceuti cal conposition conprising the natriuretic
[412] cAmpbguwod of ttﬁr‘ij‘risgﬁﬂesohlﬁorc bﬁ‘ihm;ﬁocﬁﬁdmﬁtl@é’l &bﬂﬂﬂﬁuﬁﬂ&ﬁ(hﬂ ¥ analyzed by
utic

HPLC to%, t%m% SI ngolgfﬁerg 1% (folnfelﬁlﬁgtﬂn 6668 10n gﬁyg%ggagagftreated from bovine
pancreasblk. areparicﬂ)uﬁ]m)ﬁ Iﬂ\dﬂhﬁm&ﬁbﬂ le?l 6/ Aammph abtgboxgpeptiddse B (from porcine

pmmﬂmﬂlﬁgﬂﬁg%éﬂgﬁég$fﬁgﬁg§§%#F ég??gﬁgg ?ﬁe ﬁétrluretlc

compound
[413] The crude mixture (1 mol eq.) is then allowed to react with trypsin (1.39 x 10”mol eq) and

carboxypeptidase B (4.56 x 10™ mol eq.). After 30 minutes, the reaction is quenched by addition of 1%
trifluoroacetic acid in acetonitrile. The product mixture of the reaction is processed and analyzed by HPLC.
Retention time (versus that of reference standards) and mass spectral analysis are used to determine identity.
The expected products of the reaction are Lys3 hexyl-PEG7-conjugated BNP, Lys14 hexyl-PEG7-oligomer-
conjugated BNP, Lys 27 hexyl-PEG7-oligomer-conjugated BNP, Di hexyl-PEG7- oligomer conjugated

BNP, Des Arg-His BNP and Des Arg-His hexyl-PEG7-oligomer conjugated (Lys3 or Lysl4 or Lys27)
- BNP. The major composition of this mixture is Lys3-hexyl-PEG7-conjugated BNP.

9.29.6 Purification of Pro-pentapeptide BNP-1 conjugates from crude conjugation mixture

[414] Each major product obtained from the conjugation reaction described in Example 2(b) is isolated
using reversed-phase HPLC. A column (1.0 cm. id. 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
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conjugate of claim 11 and a pharnmaceutically
acceptable carrier. 25. A pharmaceutical conposition
conprising the natriuretic conpound conjugate of
claim 12 and a pharmaceutically acceptable carrier.

to the cdfmnAaRN HeBESUbLEREs £ONBRII 2 é}lﬁ&p Gind Q%ratcﬁ‘&t elution in which the

natriureti c conpound conjugate of claim 1
percentagf of hecargtopirdlp |cpmpencaipisabpreased fiome?3%55% gxer 120 minutes. Fractions are

collectecp EﬁH BRGSEE b HPT CORNRRRINE IhE M Sad:uf‘ gurtltE MR plolhi@ tthéf'em Common
npound . conj ugate of claim 15 and phar.maceut.1 cal | :

y
fractlon%lefc@ﬁl% BISret @xrnople, angghe wolymbisrrame st by aplaBofpegatianokhe identity and

purity o%ﬂlpﬁﬂc)&lcﬂﬂeak B de@thihsl $L IELE MMM hec ORI IR EexPhcted products consist
claim 16 and a pharmaceéutically acceptabl é carrier.

of 3 mulsigeptide FipagcRBREtsi (eemusisABLLIher bYs3 0o Rt [Somlgystef cach unit of BNP), 3

multipeptidé dickhjSdaC(cog RN LySrliHopber Ri4& |L§*§ﬁ &7Lﬁm@ys3) 1 multipeptide
harnaceutlcall accept abl'e carrier.

mconiﬁ%@ﬁa@%‘é‘?é@éua& 5V83c 5“%363’4111 iLh 2?)09@& rli @vlﬁ@epti%teﬁaﬂtomua?temoejugated at N-
tenmnal%ﬂfé@d&'ﬁéi)tld&QQBUE?stl@a&fL;‘?s'Z@)m 18 and a pharnaceutically
acceptabl e carrier. 31." A pharmaceuti cal conp03|t|on
0 sing the natriuretic conmpound conjugate
0297 et 0 eSSl lsornes RN B RB oy e Goktal Clevage
of Isolated( OQW%ﬂEPHQEdﬁPVBQW“%JﬂH%E|t|on conprising the

[415] n %h}%ﬁ%{ﬁf 8%)?1? %ﬁgggbﬁ_ﬁg{ }ge%%aﬁib}(?’f ?I?glogléim péqpe?lggept1de BNP-1, that is
obtained mhag ﬂﬁ@)ﬁu&dxﬂaﬂes&ﬂﬁ@ QSEidn@:lIh TRUN6ISANE 100 SMBEEHAL BLIEG, pH 7.6, and
the resul E}{lglms énag%%eﬁ%l E@i{SLé Jo dg 8 !&grﬁ]g}el o ﬁ %gg)e;?fﬁig E%gl?t%gtgﬁ {hcé:gelml X solution of
trypsin (TRItK tretitedt fr@mﬁ@ﬂﬁ@pﬂﬂl ld“ezﬁs@ Bj plli@@fel e uﬁf()O(iﬁMg[lﬂi]IchICI'Hﬂﬁer ﬁHt’ifHJIl{ solution of
i chem ca couplin modi f yi
carborsrptghne (B PG TEBBBLAGTRSE | TR O d-VE G Bhh b6. The crue
mixture (martdl bdy}’ ®titieq an@m@w RelciGam t%éih €1.9 x C0-id® ) ankl Qf@rboxypeptldase B (4.56
« 104 0RO LSRG, SRS ALY o 9 B, TR VL i aio i
acetonitrifeA KIhB Gréduets had plobdsddi sdCAHARLIN By CPNCU GatettidH tigk dbdhphied to that of
et e AP o S e S ol SOURLEDR RE. e gt of i
reaction @Qﬁﬁfa&h@@ﬁ Sachtcdiibiard Q&ﬁgﬂoﬁa 24dhpls Mon&;diiﬁ}’gﬁt@cﬂL%g E?E!-lﬁlﬁ}’/ -oligomer-
he natrluret ound, conj ugate of claim
conjugarqEpgen RSP RS % o P Iyt YN TGO onipEd BNP ad Des
Arg-His I0983-8éxy1-PBGY-BRgontbabrjitagdiBNICOmpound.  38. A nmet hod of
meki ng the natriuretic conpound conjugate of claim 14,

he . N . .
9.29.8 S}te selective conjugation at Lys3 of pro-pentapeptide BNP-1 in Borate buffer/ organic
solvent

[416] Pro-pentapeptide BNP-1 (0.0195mmol) can be dissolved in 5 mL of 50mM boric acid. The
solution can 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 can added a solution of activated
methylheptaethylene glycol (PEG7)-hexyl oligomer) (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
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10

15

20

met hod conprising chemically coupling the nodifying
noi ety to the natriuretic conmpound. 39. A nethod of
maki ng the natriuretic conpound conjugate of claim15,
the nethod conprising chemcally coupling the

9.29.9 SRelidiactiRdcoifighiion 4¢0.ysD6f nftdlehBNPCInl Kort QPRGN droafifl-soRent
nmet hod of making the natriuretic conpound conjugate of

[417] C [Pad- ﬁﬁn(ﬂja@?pti_ﬁ@ BNPDIB(fOthn dStﬁﬁdtSIE[slcﬁdsnﬁlGedGH Gl'ﬂt]]@@f 40 %Uﬂédbcﬁkg The solution is
| | | . e arrjyuret] c conpoun
broughe ¢ i UGN el By e sy At #9ded Brisefurtianobadaginsied to pH 104-
10.9 withk salhainmhﬂomﬂé'] €To Nié %dvec QfREd %blﬂﬂorp Rem §@kd Ya solution of activated
et GGAAAR 1S R RaRo BBl 5 o08s mlahin 6t arl. T couse of
the conjGEIPD (HOelattadn ,rsagamas ﬁfom&‘dr&i B9 GBLC ahethe fFEL i mﬁaardt $HNY.5 using 4N
% cou e nodi nmpj ety to.th

sodiom ot e Falpp etz b° somRlE RGN NP if Raenched by additon of
4N hydroéildricucitio @HOBTIbE Réhci@dNibigiad # tith pedcadstd 4 ext:mﬁged into 100 mM Tris-
et BB P TR e R SR O % I G oty

of the BNRkiolegulé.he natriuretic conpound conj ugate of claim
the nethod conprising chemcally coupling the

ﬁ%dlf to the natriuretic conpound. 45. A
Pﬂ3 %%’?Hé natriuretic conpound conjugate of

t met hod che I n
[418] t %gvlef%cg a)s/? %L%naé)(sm g g;ﬁfécaa 3s qutg]?lile flgl}(;]#g ggﬁan g\l)aters Prep-LC
system Whﬁﬁﬂéﬁ@ﬂ&‘uDuzﬂaJ Aysofian®® deaoen Rehdtioh nktuich@niaming DVISDIa6d water (16
o wes QIR SOPRYSRAE Sl LS. 10,0 B008HLOE0S e 20 . cac

were runGangp aspr&paﬁﬁv@éomlh@ Qudinin $peeifittioS SPRLHRGY PRRP|CIGaL e &ﬁunm 19 x 300
uti cal ure conposition o

mon Thegsof ey s o BURBUNEETE Ot 7B 7 S BRI (L 380 B g3 R1% TFA i

acetonitridh@vidmedtioromdsl syt 4002Ene.onposi tion of the natriuretic
conmpound conjugate of claim12. 50. A

pharnaceutibaiuyjﬁﬁéc %ﬂﬂWHﬁEﬁbo' g&xtncgggtriuretic
conpound conj ugate

1 0.00 8.00 90.0 10.0

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

[419] 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 parti.cle 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.
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of claim14. 51. A pharmaceutically pure conposition

of the natriuretic conpound conjugate of claim15.

52. A pharnmaceutically pure conposition of the

natriuretic conpound conjugate of claim16. 53. A

p el r Bt tLLpre et | : .
[420) C%g%%d&gggﬁﬁgg%%@i WFer QUIRORE, 1:989@35 a&i‘ BelBl A L BN-54 as white
powder.plhg proseie eanteabdnidyupiyoé BNevpos idetemmnagfand henmyaized asrfelidws.

conmpound conjugate of claim18. 55. A

pharmaceutically pure conposition of the natriuretic

conpound conjugate of claim19. 56. A

[421] ggﬁ%@ﬁgiﬂtgg@?' | Hu e ?&%ﬁk%&? @?Tdifk?e%t Pt Nab &t h%osa:

pharmaceutically pure conposition of the natriuretic
conpound conjugate of claim?21. 58. The natriuretic
conBdivdiuggnj udat e of clai# 5 wher ej ProteinCodtentX| i s
-0-, nis 4, and Cis -CH3. 105 Seg List%)
10BY¥AteR-BNGSé b i | s SMbA 3 BFRB-NMO4118EQUENCE T4.8TI1 NG <110>

J anishexBNGét h |D MREAIAKIOHSMASM 10 Ball asi ntivam Ml kar
Navideieg-BBIONL | | er , MMBBIC-I9-NBMOsM2i e, | Nnochi4i E k120>
Natriuretic Conmpounds, conjugates, and Uses Ther eof

<130> 014811-431.108UTL3 <140> us 11/138,194 <141>

[422] 2B6bedbaE chedibdograiss 0/ther difdd6t o1& BNAD04ndDtindbthe associated BNP

standards<, ]EIGSQECII}(?éﬁ ag %17g91r>es Ié),% & ﬂOn Tl\lllg El[?plrgarc]:h :tgo' guriﬁf:gtilbgﬁs r]éadily adapted for use with

other conjugates of the invention.
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<211> 17 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <220> <221> M SC FEATURE
WEDIPS/116655  (5) <223> xaa is a conpound, such RETHFP2005/019249
amno acid residue, to which a nodifying noiety nay

be attached <400> 1 Cys Phe Ay Arg Xaa Met Asp Arg
Illéz‘i‘eerBQ?é'PgI&]&Y ser Ay LeUdy cys <210> 2 <211>

10

15

20

25

30

35

40

45

<212> PRT <213> Artificial Sequence <220> <223>

Nal;@ﬂu re Th&fo&m%(%rezﬁgsz&? 1115&831‘5te%§9n Erﬁﬁ&pgﬁlretﬁgz 2>

(5) <223> Xaa Is lysine <220> <221>

EAT R
ﬁ%ﬁ\ Sg’glia égr)é’g é&—%&éﬁm&d e icalyo3s
xaa is LS eﬂ@i@ﬁw?g&mfsc FEATURE

24pdergony :11‘1)E16m§26 Fa&npagi, de M.dasip andrBy Surguladze

pr esent(18 9)ab§§m¢ture agtpity relationship assessment of conjugated
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<221> M SC FEATURE <222> (12)..(12) <223> xaa is

serine and nmay be present or absent <220> <221>
P HOSHBEFURE ~ <222> (13)..(13) <223> xaa i s sdlGTHESAMH19249
may be present or absent <400> 2 cys Phél Ely Arg gais

a_X aa Xaa Gy Leu 151
@%@f’ o ey B pah BASS BRI e i cpfdamiologic

Sequenc ctazs ofhearidpiliegtipnale Evipsevealive detegieromd 3 ser

Ser Ser c@Bprehensive fijssase marmpement." ApnHearPRI3 AL 363-12.

Ar McDoshgh, Todgus At Robk2DOR. MRedsehNatr Mortet, Ic Feep Tl Be
5 <400> 4MoysasdeH. SemstbPedok, ¥ I10eMurray2ihdl . J9Dargld 28998).

10

15

20

25

30

35

40

45

50
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<223> Natriuretic Peptide Page 2 Seq Li st
108UTL3 resubm ssion. ST25. t xt <220> <221>

V@ OS/HSBPURE  <222> (1)..(1) <223> Xaa is a p&STEfa05019249
from1l to 10 ami no acids and may be absent so |ong as
X [ resent < > <221> SC FEATURE <222>
(%_Sjagé?ﬁ%@m&ég?gﬁné@, ﬁhg/ll-nat urally occurring
anind 2t flo 200390069380 Al BeinpttArriEal <222> (19) .. (19)
<233 Pajenh Nos 6 493800 Bde- Wilbprgnall, 2, 3, 4, 5, or 6
ari Ad aéenit o 6,003,680 — Shénkdisehtal.so | ong as x1 is

5 priéSdlatentN006,586,386—C¢hdthe, & 31. Arg Xaa Met Asp Arg
| &S SPateriavo. 60525092 -Aowédetlal.l 5 10 15 dy Cys xaa
<A1.8>PHent NG 5;028,0552 15w Rl a1<213> Artificial Sequence
<229>Psed Mo Mot gaBelgeanantd g <220> <221>
M RE <222> (3)..(3) <223> xaa is lysine or

10 @rginine <400> 6 Ser Pro Xaa Met Val Gn Gy Ser Gy
15
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<210> 7 <211> 7 <212> PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <220> <221>
WQR MES/EEAPURE <222> (3)..(3) <223> xaa is | ysiked/ER005/019249
argi ni ne Page 3 Seq List 108UTL3_resubm ssion. 5T25. t xt
<400> 7 Ser Pro Xaa Met Val G@n dy 15 <210> 8
<211> 6 <212> PRT <213> @laimsial Sequence <220>
<223> Natriuretic Peptide <220> <221> M SC- FEATURE
<222> (3)..(3) <223> xaa is lysine or arginine <400>
8 r.Pro.Xxaa. Mt Val Gdn 15 <210> 9 <211>5 <212>
PR gﬁgﬁaﬂg?(?}sﬁ cial sequence <220> <223> Natriuretic
Pepti de -
1. A natriuretic compound conjugate comprising;

a biologically active natriuretic compound comprising:
a natriuretic molecule NPR-A binding site; and
at least one modifying moiety conjugation site; and

at least one modifying moiety attached to said modifying moiety conjugation

site;

wherein said natrivretic 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, incréased 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,
Lys27Axrg, 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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<220> <221> M SC FEATURE <222> (3)..(3) <223> Xaa is

| ysine or arginine <400> 9 Ser Pro Xaa Met Val 1 5
MS1H95%211> 4 <212> PRT <213> Artificial SEJRE05/019249

<220> <223> Natriuretic Peptide <220> <221>

M SC FEATURE <222> (3)..(3)_<223> xaa is |lysine or

argi nine <400> 10 Ser Pro a Met Page 4 Seq Li st

108UTL3_r esubm ssi on. ST25. t X 1 <210> 11 <211> 8

<212> PRT <213> Artificial nce <220> <223>

Natriuretic Peptide <22 <22 M SC _FEATURE <222>

(2)..(2) <223> xaa is lygine or arginine <400> 11 Pro
xaa met Vai Gp,dy Ser @y PAG,~X-Cpy
(Formmla I)

wherein

each C s independently selected and is an alkyl moiety having m carbons and
mis1,2,3,4,5,6,7,8,9,10,11, 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 and nis 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;

each X is independently selected and is a linking moiety.

6. The natrivretic compound conjugate of claim 5, wherein the modifying moiety

has a formula:

O

)gi
CmX(CH2CH20)n\/'\/(OCHchz)nXCm
(Formula 1A).

7. The nafriuretic compound conjugate of claim 5, wherein the modifying moiety

has a formula:

o

H3CO{CH,CH,0), \/|\/(OCHZCH2)nOCH3
(Formula 1B).

8. A method of treating a condition characterized by an excessive level of
extracellular finid, the method comprising administering to a subject in need
‘thereof a pharmaceutically acceptable amount of a natrinretic compound

conjugate of claim 5.
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15 <210> 12 <211> 7 <212> PRT <213> Artifici al
sequence <220> <223> Natriuretic Peptlde <220> <221>
V@ BOSHBBETURE  <222> (1)..(1) <223> Xaa is |ysih¢d/§i2005/019249
arg| nine <400> 12 Xaa I\/let Val An dy ser Ay 15
0> 1%55211> <212> PRT <213> Artificjal Sequence
0> <28 0alRgrelq Gerapquad pepivge of eigsl. pbersin the modifying

M SC_FEAdRas £8ania( 1) . . (1) <223> xaa is |lysine or
argi nine <400> 13 Xaa VaI Leu Arg Arg Hs 1 5 Page 5

Seq List 1Q g/sa o SB25. txt  <210> 14 <211>
5 <212> PRT <21 ti Pal Seq erﬁe <220>

0]
10. The natriuretic compound conjugate of claim 5, wherein the modifying
moiety has a formula: '
O
ool
\(o’\}o o~
7
11. The natriuretic compound conjugate of claim 1, wherein the modifying
moiety has a formula:
/O\/\O/\/O\/\O/\‘/O O/U\NH
/O\/\O/\/O\/\O/\/O 0O ﬁ‘f
H
t12. The natriuretic compound conjugate of claim 5, wherein the modifying
moiety has a formula:
0
ool
o’\'}o o7~
4
13.  The natrivretic compound conjugate of claim 5, wherein the modifying

moiety has a formula:
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<223> Natriuretic Peptide <220> <221> M SC_FEATURE

<222> §1 .. (1) <223> Xaa is lysine or arginine <400>

WO 20051 Leu Arg Arg 1 5 <210> 15 <211> 4 PCISH$2005/019249
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <220> <221> SC FEATURE <222> (1)..(1)

<223> xaa i s |lysine 0&%' ne <400> 15 xaa Val Lea

Arg 1 <210> 16 <211>"5 2> (PRT <213> Artificial
Sequence <220> <22 3 0:‘3@8 s Peptide <400> 16

Arg Val Leu Arg Arg\"<21@p 17 <211> 4 <212> PRT <213>
Artificial sequence <220> >

and the natriuretic compound is hBNP, and the modifying moiety is coupled

at Lys3, and the natrinretic compound conjugate is a monoconjugate.

14. The natriuretic compound conjugate of claim 9 wherein the natrivretic
compound is hBNP

15. The natriuretic compound conjugate of claim 10 wherein the natriuretic
compound is hBNP.

16. The natriuretic compound conjugate of claim 11 wherein the natriuretic
compound is hBNP.

i7. The natriuretic compound conjugate of claim 12 wheérein the natriuretic
compound is hBNP.

18. The natriuretic compound conjugate of claim 9 wherein the matriuretic

compound is hBNP, and the modifying moiety is coupled at Lys3, and the

natriuretic compound conjugate is 2 monoconjugate.

19. The natriuretic compound conjugate of claim 10 wherein the natrivretic
compound is hBNP, and the modifying moiety is coupled at Lys3, and the

natriuretic 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

patriuretic compound conjugate is a monoconjugate.

21. The natriuretic compound conjugate of claim 12 wherein the nafriuretic
compound is BBNP, 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 pharmacenutically acceptable carrier.

102



<223> Natriuretic Peptide <400> 17 Page 6 ifq iist
108UTL3 resubm ssion. ST25.txt Arg Val Leu g
WOUPSIIPESS <211> 25 <212> PRT <213> Artifi ci alPCT/US2005/019249
sequence <220> <223> Natriuretic Peptide <220> <221>

M éC_ F E,%AT UEE

<222> (12)..(12) <223> aa is |lysine and may ? "
amjno agi d. ot her .t han ysi.ne so long .as one of x1 or
<25 1s Ky e sl “Comslation ®EPPEATURE naginmeiic  compound
(25) . . (@bjpgat@aBckiNaa ahda phésrhatentanlly MRt ARGM N0
aci d ot her than IyS|ne so long as one of xl or xﬁz IS
| pgi ne g4 met Val A n d, Cg Phe
G)%? Argd A B aﬁ Regorfie cpmgrisipe 1@1‘" gelfugli esgound
Ser d y:omagat@ﬁplaﬁgasm ¥iba RArrfentwdlhOr cdifabichiier. 4

27. A pharmaceutical composition comprising the natriuretic compound
conjugate of claim 15 and a pharmaceutically acceptable carrier.

28. A pharmaceutical composition comprising the natriuretic compound
conjugate of claim 16 and a pharmaceutically acceptable carrier.

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

<222> (1).

1) <223> Xaa is |ysine and
FFULEAl (CPIAREHOR heprigE n ghes galrirriic  aemunved
of * X12 @nju¥@b of Gailny1Siaf€a Xﬁ]?a%ga?ceuti%ﬁylicc%t%&ﬁfi‘JURE

an

method comprising chemically coupling the modifying moiety to the

natriuretic compound.
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<212> PRT <213> Artificial' Sequence <220> <223>
Natriuretic Peptide <400> 19 val Leu Arg Arg 1 <210>
WAR00HPI6E5S 18  <212> PRT <213> Artificial <22@CT/US2005/019249
Natriuretic Peptide Page 7 Seq Li st

108UTL3_resubm ssi on. 5T25, t xt <220> <221> )
MTSC_FéATeg okmaling s natrusic compannd qoanugste gheln 421 e

havi ngmerhaa)ddowﬁgﬂ% RN QRlgHERT 1he 'mEdifyhg &RitDy asl the

the nodifying noiety so long as x18 is any other am no

aci d orztgetiffomEpidat ed | ysi ne <220> <221>

M SC FEATURE <222> (18)..(18) <223> x is an am no

any, dI h ﬁv‘%‘aﬂ‘icﬁ"m“ﬁﬁ%’{h@ glaﬁﬁ};ﬂ[’&:woﬁ:@&iﬂldg@hjugﬁe of thim 14, the
coupl e 0 e nmodi fying ety so_long.as x5 i ny
ot her &AAH coalepans)rc%%ﬂaw%}ﬁgaﬁﬁi Briba FSe SRy B e
Cys PhgaidiNogpdad. et Asp Arg Ile Ser Ser Ser Ser
Ay Leu dy 1 g 10 15 Cys Xaa <210> 21 <211> 19

<212> PRT . S ) )
39. A method of making the natriuretic compound conjugate of claim 15, the
method comprising chemically coupling the modifying moiety to the

natriuretic cormpound.

40. A method of making the natriuretic compound conjugate of claim 16, the
method comprising chemically coupling the modifying moiety to the

natriuretic compound.

4]. A method of making the natriuretic compound conjugate of claim 17, the
method comprising chemically coupling the modifying moiety to the

natrivretic 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 fo 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 natrivretic compound conjugate

._of claim 9.
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<213> Artificial Sequence <220> <223> Natriuretic

Peptide <220> <221> M SC FEATURE <222> (1)..(1)
WOIMSABA i s Ser, Serdy, dyserdy, GLnd ySerPGHUS20§019249

Glnd yser@y, MtValdnd@ySerdy, Lys Mt Val

S&Tpr Gry AR e R REPRRy of ShES T s semgyngporiugste

human pf dhiei 19. posi tions 1-99 or C-term nal <220>
<221> M SC FEATURE <222> (19)..(19) <223> Xaa is OH,

NEH?, NHR,. wher.ei,n the nodif.yi ng.moiety!. and th .
i £y e Rl G e R e 5 P Sy conjosat

(1-4c) ofdeimxidal9 is Lys; LysVal; Lysval Leu;
Lysval LeuArg; LysVal LeuArgAr9; LysVal LeuArgArgHi s; or

t am . r_NR.. rfving ..<400> 21 Xaa
o ot o Miucit b, QB Yy onsd o
Ay Leof&aild2d y Cys Xaa Page 8 <210> 22 Seq Li St
108UTL3_resubm ssion. ST25. t xt <211> 4 <212> PRT <213>

i RSBSOS H OL

PRT <2eBcdaimylti fici al Sequence

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 phammaceutically 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 —-CHs;.
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<220> <223> Natriuretic Peptide <400> 23 Val Gdn dy
Ser Ay 15 <210> 24 <211> 6 <212> PRT <213>
Artificial Sequence <220> <223> Natriuretic Peptide
<400> 24 Met Val Gdn Ay Ser Ay 15 <210> 25 <211>
7 <212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 25 Lys Met Val d@n Sly ser
Ay <210> 26 <211> 8 <212> PRT <213> Artificial
sequence <220> <223> I\Iatri ureti c Peptide Page 9 Seq
Li st 108UTL3 resubm SSi R <400> 26 Pro Lys

Met Val G n d y @e@e G EUTS% gf%gs??n ST25.txt

<110> James, Kenneth D
rRadhakrishnan, Balasingham
Malkar, Navdeep B
M1T1er Mark A
skwuri be Nnochiri E

<120> Natriuretic Compounds, conjugates, and Uses Thereof
<130> 014811-431.108UTL3

<140> us 11/138,194
<141> 2005-05-26

<150> US 60/574,436
<151> 2004-05-26

<160> 134
<170> PatentIn version 3.3

<210> 1

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (5)..(%) '

<223> Xaa is_a compound, such as an amino acid res1due to which a
modifying moiety may be attached

<400> 1
%ys Phe Gly Arg)s(aa Met Asp Arg Ile igr Ser Ser Ser Gly Leu Gly
, ' 15

cys

<210> 2

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic peptide

«220> _
<221> MISC_FEATURE
<222> (5)..(5%
<223> Xaa is lysine

<220> .
<221> MISC_FEATURE
' ' ' Page 1



<211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 27 Ser Pro Lys Met

Pal

Gn dy ser Ay 1 5 <210> 28 <211> 10 <212> PRT

<213> Artificial sequence <220> <223> Natriuretic
Peptide <220> <221> M SC _FEATURE <222> (1)..(1)
<223> xaa is the 102 am no acid sequence of positions
1-99 for the human protein or a c-termnal portion

t hereof <400> 28 Xaa Ser Pro Lys I\/let VaI Gn dy Ser

Gly_

<22

<220~
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

15 10 <210> 29 <211> 4 <213>
opequertd | %‘22@&”7&32-2"35" {%‘Pﬁﬁgﬁ *Pept i de
g@:ty_mﬁéabr hesindrg <210> 30 <211> 5 <212> PRT

< 13> Artificial Sequence

MISC_FEATURE
(11),.(11)
Xaa is serine and may be present or absent

MISC_FEATURE
(12)..(12)

Xaa is serine and may be present or absent

MISC_FEATURE
(13)..013)

Xaa is serine and may be present or absent

2

Cys Phe Gly Arg gaa Met Asp Arg Ile iga Xaa Xaa Xaa Gly igu Gly
i .

cys

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

3

4

PRT

Artificial Sequence

Natriuretic Peptide
3

ser Ser ser ser
1

<210>
<211>
<212>
<213>

<220>
<223>

- <400>

4
4

PRT

Artificial Sequence

Natriuretic peptide
4

iys Ser Ser Ser

<210>
<211>
<212>
<213>

<220>
<223>

Natriuretic Peptide

g

19

PRT

Artificial Sequence

“Page 2



<220> <223> Natriuretic Peptide Page 10 Seq Li st
108UTL3_resubm ssion. ST25.txt <400> 30 Lys Val Leu
Arg Arg .1 5 <210> 31 <211> 6 <212> PRT <213>
Artificial Sequence <220> <223> Natriuretic Peptide
<400> 31 Lys Val Leu Arg Arg Hs 1 5 <210> 32 <211>
24 <212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
(1)..(1) <223> Xaa is H Hdyserdy, or

HSerProLysl\/bt Val G nGI SerGI <4 0> 32 Xa O{S Phe Gly
Arg Lys Met Asp APyt 5‘?5%8? él%/

10 15 dy Cys Lys Val Leu Arg Arg Hs 20 <210> 33

<22aP11> 9 <212> PRT
<22 MISC FEATURE
<222> (1)..(1)
<223> Xaa is a peptide of from 1 to 10 amino acids and may be absent so
tong as X19 is present

<220> .

<221> MISC_FEATURE

<222> (6)..(8)

<223> Xaa can be any naturally occurring amino acid

<220>

<221> MISC_FEATURE

222> (19),.(19) . _

<223> Xaa 1s a peptide of from 1, 2, 3, 4, 5, or 6 amino acids and may
be ahsent so long as X1 js present

<400> 5
Xaa Cys Phe Gly Arg Xaa Met Asp Arg Ile Ser Ser Ser Ser Gly Leu
1 5 10 15

Gly Cys Xaa

<210> 6

<211> 9

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa is lysine or arginine

<400> 6
'ier Pro Xaa Met gaT Gln Gly Ser Gly

<210> 7

<211> 7

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

222> (3)..(3) | :
<223> Xaa 1is lysine or arginine

Page 3



<213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 33 Ser Pro Lys Met Val G n Ay Ser Ay
1 5 <210> 34 <211> 19 <212> PRT <213> Artificial
Sequence Page 11 Seq Li st .

108UTL3_resubm ssi on. ST25. t xt <220> <223> Natriuretic
Peptide <220> <221> N1l SC_FEATURE <222> (1)..(1)
<223> Xaa is Hor HAspSerdy <220> <221> M SC_FEATURE
<222> (19)..(19) <223> Xaai s Asnval LeuAr gArgTyy- OH,

Asnval LeuAr gArgoH,  Asn LeuArgTyr.CH Val L euAr gOH,
«absnVval LeuOH, or se %%X%Ugi?‘dﬂfg?%lfﬂwéigss‘&ﬁ t her eof
<400> 34 Xaa Cys Phe Ay Arg Arg Leu Asp Arg lle Ay
sesdiro s Mt Y GInely 15 10 15 dy Cys xaa <210> 35
<211> 6 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide

<210> 8 '
<21l> 6

<212> PRT '
<213> Artifictal Sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa is lysine or arginine

<400> 8

Ser Pro Xaa Met gal Gin
1

<210> 9

<211> 5

<212> PRT

<213> artificial sequence

<220>
<223> Natriuretic Peptide

<220

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa 1is lysine or arginine

<400> 9

%er Pro Xaa Met ga1

.<210> 10

<21l> 4

<212> PRT_

<213> aArtificial Sequence

<220>
<223> Natriuretic Peptide

<220>
<221> MISC_FEATURE
<222> (3)..(3) .
<223> Xaa is lysine or arginine

<400> 10

- Ser Pro Xaa Met
: Page 4



<400> 35 Asn Val

‘Natriuretic Peptide
<210> 37 <211> 5

Leu Arg Arg Tyr
5 <212> PRT <213> Artificial

<212> PRT <213> Artificial

<210> 36 <211>
<220> <223>

Leu Arg Arg 1 5

Sequence

15
Sequence
<400> 36 Asn Val

<220> <223> Natriuretic Peptide Page 12 Seq Li st

108UTL3_r esubm ssi on. ST25. t xt
<210> 38 <211> 4

Arg Tyr 15 .
<220> <223> Natriuretic Peptide

Artificial

sequence

<400> 37 Asn Val
<212> PRT <213>

<400> 38 Asn Val by i8¥ osuh 5240 Ssion 2h3%, t3e

<210>
<211l>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

11

8

PRT

Artificial sequence

Natriuretic Peptide

MISC_FEATURE
(..

Xaa is lysine or arginine

11

Ero Xaa -Met val gln Gly ser Gly

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

12

7

PRT

Artificial sequence

Natriuretic pPeptide

MISC_FEATURE
(1)..(1)

Xaa is lysine or arginine

12

iaa Met val Gln g1y ser G1y

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

T <223>

<400>

13

G

PRT _

artificial Sequence -

Natriuretic Peptide

MISC_FEATURE
MW .
Xaa 1is _1){51!’\& or arginine

13

' faa val Leu Arg Arg His
: 5 .

Page 5

Leu



<212> PRT <213> Artificial sequence <220> <223>
Natriuretic Peptide <400> 39 Asn Val Leu 1 <210> 40
- <211> 5. <212> PRT <213> Artificial Sequence <220> .
<223> Natriuretic Peptide <400> 40 Asn ser Phe Arg
Tyr 1 5 <210> 41 <211> 25 <212> PRT <213>
Artificial sequence <220> <223> Natriuretic Peptide
<220> <221> M SC FEATURE <222> (1)..(1) <223> xaa is
Ay, Serdy, or GlySerd y(ASpLys; ArgH SA nASpLys,

Met Val ArgHi s@ n Y, T pLys,
<hgsTha Met Net Val Ar%%hl o ﬁ@?ﬁiﬁ"%@* /5%54%5' %%r%%
% U$L3 resubm ssi on. ST25. t xt

QLX tp“\ﬁt,l\@e?ygrchrng sd nASpLys, or <220> <221>
220 FEATURE <222> . (25)
< >

<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1)..CL)

<223> Xaa is lysine or arginine

<400> 14

Xaa val Leu Arg Arg
1 5

<210> 15

.<211> 4

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa is lysine or arginine

<400> 15

Xaa val Leu Arg
1

<210> 16

<211> 5 ,

‘<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<400> 16
Arg val Leu Arg Arg
1 : 5

210> 17

<21l> 4
<212> PRT _
<213> Artificial sequence

- <220>

<223> Natriuretic Peptide

<400> 17 _
Page &



<223> xaa is OH, NH2; NH2; or NR R' wherein R and R’
are independently 1-4 carbon | ower al kyl; AsnLys;
AsnLysval ; AsnLysVal Leu; AsnLysval LeuArg; .
AsnLysVal LeuAr gArgLys; AsnLysVal LeuAr gAr gLysTyr Hi s;
or the amdes (NH2 or NR R') thereof <400> 41 xaa Cys
Phe Ay Arg Arg Lys Leu Met Asp Arg Ile Lys Met Qy
Ser 15 10 15 Ser LeU Ser Ser Ay LeU @y Cys Xaa 20
25 <210> 42 <211> 8 <212> PRT <213> Artificial
Sequence <220> < : [rH et e <AQ0> 42
Arg Hs An Asp Li%gésyais%}jﬂé_béﬁgﬁgmdgé%&g' <211>
AQQValepewAreRT  <213> Artificial <220> <223>
Natriuretic Peptide <400> 43 Met Val Arg His G n Asp
Lys Gy Ser Gy 15 10 <210> 44 <211> 12 <212> PRT
j%éQS 8artificial sequence <220> <223> Natriuretic
< pthaf <400> 44
<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222 (1)..(1)

<223> Xaa s lysine and may be_an amino acid other than lysine so long
as one of X12 or X25 is lysine

<220>

<221> MISC_FEATURE

<222> (12)..(12) :

<223> Xaa is lysine and may be an amino acid other than lysine so long
as one of X1 or X25 is lysine

<220

<221> MISC_FEATURE

<222> (25)..02%) _

<223> Xaa 1s lysine and may be an amino acid other than lysine so Tong
as one of X1 or x12 1is lysine

<400> 18

Xaa Met Val Gin Gly ser Gly Cys Phe Gly Arg Xaa Met Asp Arg Ile
1 5 10 15
Ser Ser Ser Ser Gly Leu Gly Cys Xaa

20 25

<210> 19
<211> 4

<212> PRT

 <213> Artificial ‘Sequence

<220~
'<223> Natriuretic Peptide

<400> 19
Xa] Leu Arg Arg

- <210> 20

<211> 18
<212> PRT
<213> Artificial

L <220 )
' <223> Natriuretic Peptide '
T ' : _ Page 7



Thr

Met Met Val Arg His Gn Asp Lys@y Ser Ay 1 5 10

Page 14 Seq List 108UTL3 resubm ssion. ST25.txt <210>
. 45 <211>.13 <212> PRT <213> Artificial sequence ,
<220> <223> Natriuretic Peptide <400> 45 Lys Thr net

et

val Arg Hs Gn Asp Lys Ay Ser Ay 1 5 10 <210>

46 <211> 14 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 46 Pro Lys Thr

Met

Met val Arg Hs Gn Asp LYS dy Ser dy 15 10

<210> 47 <211> 1552(]iq-;gaog’tﬁi[f%%mj%tgh%gga&tsequence

<220> <223> Natriuretic Pept

<i£ r
<2

<222>
<223>

<220>
<221>
<222>
<223>

<400>

er Pro Lys
Met Met Val Arg His G n Asp Lys Ay Ser dy 1 5
13rs<PdQord8 <211> 5 <212> PRT :
(5)..(5) .
X is_an amino acid having a modifying moiety conjugation site
coupled to the modifying moiety so long as X18 +is any other amino
acid or an unconjugated lysine

MISC_FEATURE

(18)..(18) '

X is_an amino acid having a modifying moiety conjugation site
coupled to the modifying moiety so long as X5 is any other amino
acid or an uncenjugated Tysine

20

Cys Phe Gly Arg Xaa Met Asp Arg Ile Ser Ser Ser Ser Gly Leu Gly
1 5 10 15

- <400>

Cys Xaa
<210> 21
<211> 19
<212> PRT
<213 Artificial sequence
<220>
<223> Natriuretic Peptide
<220>
<221> MISC_FEATURE
<222> (..
<223> Xaa is Ser, SerGly, G1y5erG1¥, GInGlyserGgly, val GinGlyserGly,
: MetVa]G1nG1¥serG1y, LysMetVva G1nG1ySerG1¥,
ProLysMetvalGInGlySerGly, SerProLysMetvalGinGlySerGly, (102 amino
acids of human protein positions 1-99 or C-terminal
<220
<221> MISC_FEATURE
<222> (19)..(19)
<223> ‘Xaa is OH, NH2, NHR', wherein the modifying moiety’' and the
o modifying moiety" are independently Tower alkyl (1-4C), or Xaal9
is Lys; Lysval; Lysvalieu; LysVallLeuArg; L¥sva1LeuArgArg;
LysvalLeuArgArgHis; or the amides NH2, NHR', or NR' modifying
21

iaa Cys Phe Gly ?rg Lys Met Asp Arg Ile Sér ser Ser Ser g;y Leu
: 10 ' .

Gly Cys Xaa

Page 8



<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 48 Asn Lys Val Leu Arg 1 5 <210> 49
<211> 7 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide Page 15 Seq Li st
10SUTL3_r esubm ssi on. 5T25. t xt <400> 49 Asn Lys Val
Leu Arg Arg Lys 1 5 <210> 50 <211> 9 <212> PRT
<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 50 Asn Lys Val Leu Arg Arg Lys Tyr His
15 <210> 51 <211>.1 < PRT <213> i.ficial
<2fequence  <220> ﬁfﬁéggRﬁ?%%ﬁgéFF%mﬁ%ES?ﬁ€5§E§EO> <221>
<2N¥8Cé5£ATURE

<212> .
<213> Artificial Sequence

<220> . . .
<223> Natriuretic Peptide

<400> 22
Gln G1y ser Gly
1

<210> 23

<211> 5

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic Peptide

<400> 23
val GIn Gly Ser Gly
1 5

<210> 24

<211> 6

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<400> 24
. ?et val Gln Gly ger Gly

<210> 25

<211> 7

<212> PRT

<213> aArtificial sequence

<220> ]
<223> Natriuretic Peptide

<4005 25
' Lys Met val Gln g]y Ser Gly

<210> 26

211> 8§

<212> PRT

<213> Artificial Sequence

. <220>
- <223> Natriuretic Peptide -
' ' Page 9



<222> (1)..(1) <223> xaa is Gy, Ser Ay, GySerdy
(ASpLys, ArgH sd3 nASpLys, Met Val Arng s@ nAsplLys,
Thr Met Metval ArgHi s@ nASpLys,
LysThr Met Met Val Ar gHi sd@ nAsplLys, _
ProLysThr Met Met Val ArgHi s@ nAspLys, or <220> <221>
M SC_FEATURE <222> (19)..(19) <223> xaa is OH NH2,
or NR R wherein R and R' are i ndependently 1-4
carbon | ower al kyl; AsnLys; AsnLysVal; AsnLysVal Leu;
AsnLysval LeuAr g; ;
AsnLysval LeuAr gArg &é%;ﬁ?@?ggeg@]e&é%h TZS (tﬁﬁZ or
<40 RZ§ t hereof <400> 51 Xaa Cys Phe Ay Arg ArglLeu
er Ay Leu 151015 dy Cys
;r‘)%é%sﬁ{é%okﬁfg%ﬁ }<§12>§%EP%4§<212> PRT <213> Artificial
sequence <220> Page 16 Seq Li st
<2]_L@§UB7.3 resubm ssion. ST25. t xt <223> Natriuretic
gpt bde <400> 52 Asn Val Leu Arg Arg Tyr 1 5 <210>

<212> PRT <213> Artificial Sequence
<gg>20§r?—5§%’1a1 N UFetic Peptide <220>

<220>
<223> Natriuretic Peptide

<400> 27
ier Pro Lys Met gaT Gln Gly Ser Gly

<210> 28

<211> 10

<212> PRT

<213> Artificial sequence

<220> .
<223> Natriuretic Peptide

- <220>

<221> MISC_.FEATURE

<222> (1)..(D

«223> Xaa is the 102 amino acid sequence of positions 1- 99 for the
human protein or a C-terminal portion thereof

<400> 28
© Xaa Ser Pro Lys Met val Gln Gly Ser Gly
1 5 10

<210> 29

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

- <400> 29

- ;ys val Leu Arg

<210> 30
<2131> 5
. <212> PRT

<213> Artificial sequence

220>

<223> Natriuretic Peptide '
. : Page 10



<221> M SC FEATURE <222> (1)..(1) <223> Xaa is H,
HdAdy-Ser-Gl -, or HSerProLysMetVald ndySerdy, and
the two cysteines are bridged <400> 53 Xaa Cys Phe Qy
Arg Lys Met Asp Arg Ile Ser Ser Ser Ser Ay Leu 1 5
10 15 dy Cys Lys Val Leu Arg Arg Hs 20 <210> 54
<211> 9 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 54 Ser Pro Lys Met
Val @dn dy Ser Ay 1 5 <210> 55 <211> 5 <212> PRT
<213> Artificial g£220> > Natriureti epti de

. <400> 55 A u Asp N%a-gtyt 3~’"1ES!3‘£"“§§‘1°6>5CT§E' 2511> 4
<f8ge 307 Seq List 10BUTL3 resubm ssion.5T25.txt <212>
kﬁﬂaﬁ%&@ir@%ﬁ-bfi ci al Sequence <220>

<210> 31

<211> 6

<212> PRT

<213> Artificial Sequence

- <220>
<223> Natriuretic Peptide

<400> 31
iys val Leu Arg ?rg His

<210> 32

<211> 24

<212> PRT

<213> artificial Sequence

<220
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa is H, HGlySerGly, or HSerProLysMetvalGinGlySerGly

<400> 32
§aa Cys Phe Gly grg Lys Met Asp Arg ige ser Ser Ser Ser g;y Leu

Gly Cys Lys \2181 Leu Arg Arg His

<210> 33
<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 33
_ier Pro Lys Met \5/a1 Gln Gly Ser Gly

<210> 34

o<211> 19

<212> PRT .
<213> Artificial sequence
: : . Page 11



<223> Natriuretic Peptide <400> 56 Arg Thr Arg Arg 1

<210> 57 <211> 4 <212> PRT <213> Artificial Sequence

<220> <223> Natriuretic Peptide <220> <221>

M SC- FEATURE <222> (2)..(2) <223> xaa is any am no

aci d; Hi sHi sH SHi sHi sHi SAl aAspAr gd@ uAr gAr g;

Hi sHi sHi sHi sHi sHi sAl aAspArgVal ;

H sHi sH sHi sHi sH sAl aASpLys;

H SH1SH SH SH SHi sAl aAspLysl | e;

H! SH! SH! SH! SH! SH!S%‘Q:LQALS Q?lgl:[? resutiffission.sT25. txt

HISHISHISHISHISHI e <400> 57 Arg Xaa Lys

<210> 58 <211> 10 <212> PRT <213> Artifici al

<;§ qu@ﬁ%@"rgiﬁdng@§3> Natriuretic Peptide <400> 58

Hs Hs Hs Hs Hs Hs Ala Asp Gy u 1 5 10 <210>

é% %}STC>F&AZFUR<212> PRT <213> Artificial Sequence
<

(1)
<223> Xaa s H or HAspSergly

<220>

<221> WMISC_FEATURE

<222> (19)..(19)

<223> Xaa 15 AsnvalLeuArgArgTy-OH, AsnvalLeuArgArgcH,
AsnvalieuArgTyroH, AsnvalLeuar OH, AshvalilLeuOH, or
AsnSerPheArgTyroHd, or a salt t ereof

<400> 34
?aa Cys Phe Gly ?rg Arg Leu Asp Arg ige Gly Ser Leu Ser g}y Leu

Gly Cys Xaa

<210> 35

<211> 6

<212> PRT

<213> Artificial Sequence

<220> . . i
<223> Natriuretic Peptide

<400> 35
ésn val Leu Arg ﬁrg Tyr

<210> 36

<211> 5

<212> PRT

<213> Artificial Sequence

<220> ,
<223> Natriuretic Peptide

© <400> 36

an val Leu Arg grg

<210> 37

211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

Page 12



<223> Natriuretic Peptide <400> 59 H's Hs Hs His
Hs Hs Ala Asp Arg Thr Arg Arg 5 10 Page 18 <210>
60 Seq List 108UTL3 resubm ssion. ST25.txt <211> 12
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
(10)..(10) <223> Xaa is any am no acid or
H sHi sH sHi sH sHi sAl aAspAr 9gd uAr gAr g;
Hi sHi sH sHi sHi sH sAl aAspArgVal ; ‘
H SHi sHi sHi sH sHi_sSAl ; -
abisHssH sHi sH SHiség\l Li% g.kglgrll_?_er;esubm ssion.ST25.txt
H sHi sH sHi sH sHi sAl aAspArgThr; or
AsPi i 534 8474 ¥ sHi sAl aAspArgl | e <400> 60 His His His
Hs Hs Hs Ala Asp Arg Xaa Lys Arg 1 5 10 <210> 61
<211> 12 <212> PRT <213> Artificial Sequence <220>
'jgégzsﬁghbtriuretic Peptide <400> 61 His Hs H's H's
2hbs bks Ala Asp Arg Gu Arg Arg 1 5 10 <210> 62
<2434 1 artidiciad 1SeauepRE <213> Artificial sequence

<220> . .
<223> Natriuretic Pept1de

<400> 38

Asn val Leu Arg
1

<210> 39

<211> 3

<212> PRT

<213> Artificial Sequence

<220> . . .
<223> Natriuretic Peptide

<400> 39

Asn val Leu

<210> 40

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

~<400> 40

Asn Ser Phe Arg Tyr
1 5

<210> 41

T <211> 25

<212> PRT
<213> Artificial Sequence

<220>
<223> Natriuretic peptide

<220>
<221> MISC _FEATURE
<222> (1}..(1)

- <223> Xaa is Gly, SerGly, or GlySerGly(AspLys, ArgHisGlnAspiLys,

MetvValAargHisGTnAspLys, ThrMetMetvalArgHisGlnAspLys,
LysThrvetMetvalargHisGInAspLys, -
T . - Page 13



<220> <223> Natriuretic Peptide <400> 62 H's H's H's
Hs Hs His Ala Asp Arg val 1 5 10 <210> 63 <211> 9
. <212> PRT <213> Artificial.Sequence <220> <223>
Natriuretic Peptide <400> 63 His His Hs H's Hs Hs
Ala Asp Lys 1 5 Page 19 seq List
108UTL3_r esubm ssi on. ST25. t xt <210> 64 <211> 10
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 64 His His Hs H's Hs Hs
Ala Asp Lys Ile slo5:10 1052197 oE0nskdr s} 52 12> PR
<213proytTirveivatvadeaguesmiaaspey? Oor <223> Natriuretic
Peptide <400> 65 His Hs Hs Hs Hs Hs Ala Asp Arg

<ZIBH
<221
<222>
<223

<400>

1510

MISC_FEATURE

(25)..(25)

Xaa is OH; NH2; NH2; or NR'R" wherein R' and R" are independently
1-4 carbon Jower alkyl; AsnLys; AsnLysval; AsnlLysvallLeu;
AsnLysvallLeuArg; AsnbLysvValLeUArgArgLys:
AsnLysValLeuArgArgiysTyrHis; or the amides (NHZ or NR'R") thereof

41

ﬁaa Cys Phe Gly ?rg Arg Lys ieu Met égp Arg Ile Lys Met g;y Ser

Ser Leu Ser Ser Gly Leu Gly Cys Xaa
. 20 25

<210>
<211>
<212>
<213>

<220>
<223>

<400>

42

8

PRT

Artificial Sequence

Natriuretic Peptide
42

?rg His Gln Asp %ys Gly ser Gly

<210>
<211>
<212>
<213

<220>
<223>

<400>

43

10

PRT
Artificial

Natriuretic pPeptide
43

Met val Arg His GIn Asp Lys Gly Ser Gly
1 5 10

<210>
C =211
<212>
<213>

<220>
<223>

<400>

44
12

PRT

Artificial Sequence

Natriuretic Peptide
44

_Ihr Met Met val érg His Gln Asp Lys ggy ser Gly

Page 14



<210> 66 <211> 10 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 66 H's H's H's
Hs Hs Hs Ala Asp Arg Ile -1 5 10 <210> 67 <211> 4
<212> PRT <213> Artificial Sequence <220> <223>

Natriuretic Peptide <400> 67 Ala Asp Ay du "1 <210>
68 <211> 10 <212> PRT <213> Artificial Sequence Page
20 <220> Seq List 108UTL3_resubm ssion. ST25.txt <223>
Natriuretic Peptide <400> 68 His Hs His Hs Hs H's

Ala Asp Ay Qu kgL i 105@T¥9>re§90m$2§11:ﬁ Ho5 5%42> PRT
<xP313x45Artificial Sequence <220 223> Natriuretic

Fidptige

<213> Artificial sequence

<220> .
<223> Natriuretic peptide

<400> 45

Lys Thr Met Met ga? Arg His GIn Asp &gs Gly Ser Gly
1 !

<210> 46

<211> 14

<212> PRT

-<213> Artificial sequence

<220>
<223> MNatriuretic Peptide

<400> 46
iro Lys Thr Met get val Arg His GIn Asp Lys Gly Ser Gly
10

<210> 47

<211> 15

<212> PRT

<213> Artificial Sequence

- <220> . . X
<223> Natriuretic Peptide

<400> 47
Ser Pro Lys Thr Met Met val Arg His GIn Asp Lys Gly Ser Giy
1 5 : 10 15

<21(> 48
<211> 5
<212> PRT
<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 48

'.an-Lys val Leu grg

<210> 49

<211> 7

<212> PRT

<213> Art1f1c1a1 Sequence

<220>
<223> Natriuretic Peptide :
. " Page 15



<400> 69 Arg Gu Arg Arg 1 <210> 70 <211> 5 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 70 AU Ala ASPdy U 15 <210> 71
<211> 13 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <400> 71 H's Hs H's His
Hs Hs Ala Asp Ay Arg Thr Arg Arg 1 5 10 <210> 72
<211> 4 <212> PRT <213> Artificial sequence <220>
<223> Natriuretic Peptide <220> <221> M SC_FEATURE

<222> (2)..(2) ) Page% L2i’s% ﬁ@grLE_i_rsetsubmi ssion.ST25.txt )
108UTL3 _resubm ssion. ST25. txt <223> Xaa i s any am no

<H¥bd 42400> 72
?sn Lys val Leu érg Arg Lys

<210> 50

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 50
gsn Lys vai Leu ?rg Arg Lys Tyr His

<210> 51

<211> 19

<212> PRT

<213> Artificial sequence

<220> _
<223> Natriuretic peptide

<220

<221> MISC_FEATURE

<222> (1)..(1 o

<223> - Xaa is Gly, Ser Gly, GlyserGly (AspLys, Ar?HisG1nAspLys,

' MetvalArgHisGlnAsplLys, ThrMetMetvalArgHisGlnAspLys,
LysThrMetMetvalArgHisGlnAspLys,
Prol.ysThrMetMetvalArgHisGinAspLys, or

<220>

<221> MISC_FEATURE

<222> (19)..(19) .

<223> Xaa is OH; NH2,:; or NR'R" wherein R' and R" are independentiy 1-4
carbon Tower alkyl; AsnLys; AsnLysval; AsnbysvallLeu;
AsnLysvalteuArg; AsnLysVallLeuArgArgLys; -
AsnLysvalLeuArgArgLysTyrHis; or the amides (NH2 or NR'R") thereof

<400> 51 _
Xaa Cys Phe Gly Arg Arg Leu Asp Arg Ile Gly Ser Leu Ser Gly Leu
1 ' 5 ' ' 10 : . 15 .

GTY Cys Xaa

. <210> 52
<211> 6

<212> PRT

<213> Artificial Ssequence

- <220> :
o . Page 16



Arg Xaa LYS Arg 1 <210> 73 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Natriuretic Peptide
- <400> 73 His Hs Hs Hs Hs Hs Ala Asp Gy Arg Val.
1510 <210> 74 <211> 11 <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide <400> 74

Hs Hs Hs Hs Hs Hs Ala Asp Ay Asp Lys 1 5 10

<210> 75 <211> 11 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 75 His His His

Hs Hs Hs Aa Asig LY 1b¥rLh | @subhi 95180, sT3R Qe 76
<2229 1 nafrliuret@d FepBldd <213> Artificial Sequence <220>

<400> 52
ésn val Leu Arg ?rg Tyr

<210> 53

<211> 24

<212> PRT

<213> Artificial Sequence

<220> :
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1..(L)

<223> Xaa is H, H—G1y—Ser—G1g—, or HSerproLysMetvalGInGlySeraly, and
the two cysteines are bridged

<400> 53
Xaa Cys Phe Gly Arg Lys Met Asp Arg Ile Ser Ser Ser Ser Gly Leu
1 5 10 i5

Gly Cys Lys 581 teu Arg Arg His

<210> 54

<211l> 9

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic Peptide

<400> 54
ier Pro Lys Met ga] GIn Gly Ser Gly

<210> 55

<211> §

<212> PRT

<«213> Artificial

- <220> \
- <223> Natriuretic Peptide

- <400> 55
Glu Asp Ala Gly Glu
1 5

<210> 56
<211> 4 S
' : Page 17



<223> Natriuretic Peptide <400> 76 H's Hs Hs His
Hs Hs Ala Asp Ay Arg Thr 1 5 10 Page 22 Seq List
108UTL3_resubmi ssion. ST25. t xt . <210> 77 <211> 11

<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 77 His Hs Hs Hs Hs Hs
Ala Asp Ay Arg Ile 15 10 <210> 78 <211> 8 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 78 Arg Arg Asp Ala Slu Asp Pro Arg 1
<210> 79 <211> 5 seq2%i2e 106UTLIZAe3tbrAkohl 28] txgequence

<250
<21 3>

<220>
<223>

<400>

FRE223> Natriuretic Peptide <400> 79 Au Ay Asp
3 AF@‘Z“%T% Seguese go <211> 11

Natriuretic Peptide

56

Qrg Thr Arg Arg

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

57

4

PRT

Artificial Sequence

Natriuretic Peptide

MISC_FEATURE

(2)..(2) : o

Xaa is any amino acid; HisHisHisHisHisHisAlaAspArgGluargarg;
HisHisHisHIsHisHisAlaAspArgval; HisHisHisHisHisHisAlaAspLys;
HisH1sHTsHisHisHisAlaAsplLysIlte; HisHisHisHisHisHisAlaAspArgThr;
or HisHisHisHiIsHisHisATaAspArgile

57

?rg‘Xaa Lys Arg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

58

10

PRT_ .

Artificial Sequence

Natriuretic pPeptide
58

His His His His His His Ala Asp Gly Glu
1 5 _ 10

<210

- <211~
<212>
<213>

<220>
<223>

<400>

59
12
PRT
Artificial sequence

Natriuretic Peptide
59

Eis His His His ?is His Ala Asp Arg Thr Arg Arg
_ : 10

- Page 18



<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 80 His His His His His His

du

Ay Asp Arg Arg 1 5 10 <210> 81 <211> 8 <212>

PRT <213> Artificial sequence <220> Page 23 Seq Li st
108UTL3_resubm ssion. ST25. t xt <223> Natriuretic
Pepti de <400> 81 Arg Arg Asp Ala Qu Asp Arg Arg
<210> 82 <211> 5 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 82 Au Gy Asp

Arg

<213>

<220>
<223>

Arg 15 <214k St <Rl 3leesummdidion s i3>
i f0ci al Sequence <220> <223> Natriuretic Peptide

0325221> M SC_FEATURE
Artificial Sequence

Natriuretic Peptide

<220>

<221>
<222>
<223>

<400>

MISC_FEATURE

(10)..(10) .

Xaa is any amino acid or HisHisHisHisHi5H15A1aAspAr?GTUArgArg;
HIsHisH1sHisHisHisATaAspArgval; HisHisHisHisHisHisAlaAspLys;
HisHisHisHisHisHisAlaAspLysIle; HisHisHisHisHisHisAlaAspArgThr;
or HisHisHisHisHisHisAlaAspArgIle

60

gis His His His His His Ala Asp Arg Xaa Lys Arg
5 10

<210>
<211
<212>
<213>

<220>
<223>

<400>

61

12

PRT

Artificial sequence

Natriuretic Peptide
61

gis His His His His His Ala Asp Arg Glu Arg Arg
5 10

<210>
<211>
<212>
<213

<220>

T <223>

<400>

62

10

PRT

Artificial sequence

Natriuretic Peptide
62

His His His His His His Ala Asp Arg val
1 5 10

<210
- <213
<212>
<213>

<220>
<223>

- <400>

63

9

PRT

Artificial Seqguence

Natriuretic pPeptide
63

gis His His His His His Ala Asp Lys
5 ' . Lo

Page 19



<222> (7)..(7) <223> xaa is an am no aci d sequence
from3 to 40 amno acid residue in |ength <400> 83
Hs Hs Hs Hs Hs Hs xaa Qu Gy Asp Arg Arg 1 5
10 <210>. 84 <211> 8 <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide <400> 84
Arg Ay Asp Ala Qu Asp Pro Arg <210> 85 <211i-5
<212> PRT <213> Artificial Sequence <220> Page 24 Seq
Li st 108UTL3 resubm ssion.sT25.txt <223> Natriuretic
Pepti de <400> 85 &dqiL{dty1088pL3PF&subMiiGsioh.Sr2s<dd0> 86
<211> 11 <212> PRT <213> Artificial Sequence <220>
SPR3>paNatriuretic Peptide <400> 86 His Hs His His

<PMlls HOs Gu Gy Asp Pro Arg 1 5 10
<212> PRT
<213> Artificial Sequence

<2205
<223> Natriuretic Peptide

<400> 64
His His His His His His Ala Asp Lys Ile
1 5 10 -

<210> 65

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 65
His His His His His His Ala Asp Arg Thr
1 5 10

<210> 66

<21l> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> G6
His His His His His His Ala Asp Arg Ile
1 5 10

<210> 67
<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 67
'?1a Asp Gly Glu

<210> 68

<211> 10

<212> . PRT

<213> Artificial Seguence

Page 20



<210> 87 <211> 9 <212> PRT <213> Artificial sequence
<220> <223> Natriuretic Peptide <400> 87 Ala Arg Ay
Asp Ala Qu Asp Pro Arg <210> 88 <211> 5 <212> PRT
<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 88 Qu dy Asp Pro Arg 1 5 <210> 89
<211> 11 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 89 His H's H's H's
Hs Hs Gu Ay Asp Pro Arg 5 10 Page 25 Seq List |
108UTL3_resubm SSSQcFLg'EZ%S‘iJ’FE_é%@%s?%ﬁ? 1> 9 <212>
a > < >

RRF <213> Artifici Sequence < Natriuretic
<§%{n i Npgriuretic Peptide

<400> 68
His His His His His His Ala Asp Gly Glu
1 5 10

<210> 69

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<400> 69
%rg Glu Arg Arg

<210> 70

211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 70
Glu Ala Asp Gly Glu
1 5

<210> 71

<211> 13

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic peptide

<d400> 71
gis His His His gis His Ala Asp Gly Arg Thr Arg Arg
_ L '

<210> 72

<211> 4

<212> PRT )

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

©<220> :
<221> MISC_FEATURE
<222> - (2)..(2)

o Page 21



<220> <221> M SC FEATURE <222> (7)..(7) <223> Xaa is
any am no acid sequence from3 to 40 amno acid
residues in length <400> 90 His His His Hs Hs H's
Xaa Met Met 1 5 <210> 91 <211> 5 <212> PRT <213>
Artificial Sequence. <220> <223> Natriuretic Peptide
<400> 91 Asp Asp.Ala dy Gl 15 <210> 92 <211> 4
<212> PRT <213> Artificial sequence <220> <223>
Natriuretic Peptide <400> 92 Ala Asp Ay Gu <210>

03 <211> 4 <212> PRT > Artifi.ci.al uence
320%. 3 em N GE P BRPE Pt STEREOA 2
-<4((3)|0>EJ 7:2L
grg Xaa Lys Arg

<210> 73

<213> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> MNatriuretic Peptide

<400> 73
His His His His His His Ala Asp Gly Arg val
1 5 10

<210> 74

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> WNatriuretic Peptide

<400> 74
His His His His His His Ala Asp Gly Asp Lys
1 S 10

<210> 75

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<4005 75

His His His His His His Ala Asp Gly Lys Ile
1 5 ' - 10

<210> 76

<211> 11

<212> PRT

" <213> Artificial sequence

<220>
<223> WNatriuretic Peptide

g400> 76
“His His His His His His Ala Asp Gly Arg Thr
1 5 o 10

Page 22



Page 26 Seq Li St 1080TL3_resubm ssion. ST25.txt <210>
94 <211> 4 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Pepti.de <400> 94 Gu Gy Asp Ala 1
<210> 95 <211> 11 <212> PRT <213> Artificial
Sequence <220> <223> Natriuretic Peptide <400> 95
GQGQu dy Asp Ala Hs Hs Hs Hs Hs Hs Qu 1 5 10
<210> 96 <211> 5 <212> PRT <213> Artificial Sequence
<220> <223> Natriuretic Peptide <400> 96 Qu Gy Asp
Ala rlu 15 <2193 9 <gohdi 3ltosufifiteronEhs 643>
Artificial Sequence <220>

<210> 77 '

<21l> 11

<212> PRT
<213> Artificial sequence

<220> .
<223> Natriuretic Peptide

<400> 77
His His His His His His Ala Asp Gly arg 1le
1 5 10

<210> 78

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 78
Qrg Arg Asp Ala g1u Asp Pro Arg

<210> 79

211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<400> 79
Glu Gly Asp Arg Arg
i J 5

- <210> 80

. <21l> 11

<212> PRT
<213> Artificial Sequence

<220> :
<223> Natriuretic peptide

<400> 80 _
His His His His His His Glu Gly Asp Arg Arg
1 5 10

<210> B81

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
: Page 23



<223> Natriuretic Peptide <400> 97 Au H's H's His
Hs Hs Hs Ala Asp Ay Au 1 5 10 <210> 98 <211> 31
-<212> PRT <213> Artificial Sequence <220> Page 27 Seq
Li st 108UTL3 _resubm ssion. ST25. txt <223> Natriuretic
Pepti de <400> 98 Ser Pro Lys Met Val Gn Gy 5er Ay
Cys Phe Ay Arg Lys Met Asp 1 5 10 15 Arg Ile Ser
Ser S5er S5er Gy Leu Ay Cys Lys Val Leu Arg Arg 20 25
30 <210> 99 <211> 32 <212> PRT <213> Artificial
Sequence <220> <223 NafokiHEEldsGeRePldh U5 320> <221>
<M3SCNeBATUREc rep2itte (31)..(31) <223> Xaa is lysine or
<@3>a§ir1no acid other than arginine <400> 99 Thr Al a
ro g Ser Leu Arg Arg 5er Ser Cys Phe Ay Ay Arg
Argetirg AsipAlD G15 Aspsyrgrg [le Gy Ala G n Ser Ay Leu
g y Cys Asn ’5er Phe Xaa Tyr 20 25 30, <210> 100 <211>
32 '
<210> 82
<211> 5

<212> PRT
<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 82
g1u Gly Asp Arg Arg
: 3

<210> 83

<211> 12

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (7).. (D) .

<223> _¥aa 1ﬁ an amino acid sequence from 3 to 40 amino acid residue in
eng

<400> 83
His His His His His His Xaa Glu Gly Asp Arg Ar
1 : 5 10p 9 ard

<210> 84

<211> 8

T <212> PRT

<213> Artificial Sequence

- <220>
. <223> Natriuretic peptide

<400> 84
: Qrg Gly Asp Ala glu Asp Pro Arg

<210> B85

<21l1> 5

<212> PRT

<213> Artificial sequence -

. <220> .
) Page 24



<212> PRT <213> Artificial sequence <220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
(3)..(3) <223> Xaa i.s an am no acid npdi fying noiety
conjugation site <220> <221> M SC FEATURE <222>
(7)..(7) <223> xaa is an am no acid nodifying noiety
conjugation site <220> <221> M SC FEATURE <222>
(31)..(31) <223> xaa is an am no acid nodifying noiety
conjugation site <400> 100 Ser Pro Xaa Met Met His
Xaa Ay d s R 28 Seq
<d23st Niéﬁtﬂi/ﬂgﬁﬁt%% gé?zoir?&%r%g%&tsw s%%g'sl%)?%%t Arg lle
<4$10;/ ?gr‘Leu Ser Ay Leu Ay Cys Asn Val Leu Arg Xaa

yT 25 30 <210> 101 <211> 38 <212> PRT <213>
Glr ¢Tyf hep ato B8eguence <220> <223> Natriuretic Peptide
1<220> <221>°M SC FEATURE <222> (3)..(3) <223> Xaa is
an amno acid nodi fying noiety conjugation site <220>

<210> 86

<21i> 11

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic Peptide

<400> 86

¥is His His His His His Giu Gly Asp Pro Arg
5 10

<210> 87

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<400> 87
i1a Arg Gly Asp ?1a Glu Asp Pro Arg

<210> 88

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic peptide

<400> 88
Glu Gly Asp Pro Arg
1 5

. <210> 89

<211> 11

" <212> PRT

<213> Artificial Segquence

<220>

- <223> Natriuretic Peptide

<400> 89

gis His His His His His Glu Gly Asp Pro Arg

Page 25



<221> M SC- FEATURE <222> (11)..(11) <223> xaa is an
am no acid nodi fying noiety conjugation site <400>
101 Au Val Xaa Tyr Asp Pro cys Phe Ay H's Xaa Ile
Asp Arg lie Asn 15 10 15 His Val Ser Asn Leu dy
cys Pro Ser Leu Arg Asp Pro Arg Pro Asn 20 25 30 Ala
Pro Ser Thr Ser Ala 35 <210> 102 <211> 22 <212> PRT
<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 102 Gy Leu Ser Lys Sly Cys Phe Gy Leu
Lys Leu Asp Arg | . er Ay Leu
Glyy oys 50" <210 JQTO@5¥2@§L$TL§8”’5%§§°5F§FZ%T§>

<2Apt i Bbci al sequence Page 29 <220> Seq Li st

<2 resubni ssion. ST25. txt <223> Natriuretic

<2$e,pt|q ﬁ:é_l.%@%eqﬁaﬁp M SC_FEATURE <222> (12)..(12)
<223> Xaa i s nethionine or isoleucine, and V\,hen a

%ﬁidl f¥d 38-d1BL %%ﬁﬂgonl ugation site is at the

t erm nus, is changed to |Iysine instead of

< 5>g| ni ne

<221> MISC_FEATURE

<222 (..

<223> Xaa_is any amino acid sequence from 3 to 40 amino acid res1dues
in length

<400> 90
Tis His His His His His Xaa Met Met
5

<210> 91

<211> 5

<212> PRT

<213> Artificial Sequence

<220> . .
<223> Natriuretic Peptide

<400> 91
Asp Asp . Ala Gly Glu
1 5

<210> 92

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic pPeptide

<400> 92
Q1a Asp Gly Glu

<210> 93

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 93
N g]u Ala Gly Glu

Page 26



<400> 103 5er Leu Arg Arg Ser Ser Cys Phe Gy Gy Arg
Xaa Asp Arg lle dy 15 10 15 Ala dn Ser Ay Leu
Gy Cys Asn 5er Phe Arg Tyr 20 25 <210> 104 <211> 27
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <220> <221> M SC_FEATURE <222>
(27)..(27) <223> Xaa can be any naturally occurring
amino acid <400> 104 Ser Pro Arg Met Val G n Ay Ser
Gy 1lyys Phe Gy Arg Lys net Asp Arg Ile Ser Ser Ser
Ser Ay Leu Ay 105 >
<212> éRT <213> ﬁwtl?ggléﬁuﬁkqﬁéﬁ%@ Sé%i%égk
rldretlc Peptide <400> 105 Lys Val Leu Arg Arg
<f O$Ri06 <211> 4 <212> PRT <213> Artificial Sequence
<Fage ABOi fPetpILsg’iiedd@BUTL3_r esubm ssi on. ST25. t xt  <220>

<220>
<223> Natriuretic Peptide

<400> 94
g1u Gly Asp Ala

<210> 95

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> HNatriuretic pPeptide

<4Q00> 95
Glu Gly Asp Ala His His His His His His Glu
1 5 10

<210> 96

<211> 5§

<212> PRT

<213> Artificial Seguence

<220>
-<223> Natriuretic Peptide

<400> 96
Glu Gly Asp Ala GTu
1 5

<210> 97
<211 11
<212> PRT

© «213> Artificial sequence

<220> .
<223> Natriuretic Peptide

‘<400> 97
Glu His His His His His His Ala Asp Gly Glu
1 5 10

. <210> 98
<211> 31
- <212> PRT
- <213> Artificial sequence

<220> :
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<223> Natriuretic Peptide <400> 106 Lys Val Feu Arg
1 <210> 107 <211> 32 <212> PRT <213> Artificial

. sequence <220> <223> Natriuretic Peptide <220> <221>
M SC FEATURE <222> (3)..(3) <223> xaa is lysine or an
ami no acid other than lysine <220> <221> M SC _FEATURE
<222> (14)..(14) <223> xaa is an amno acid other than
lysine <220> <221> M SC_FEATURE <222> (27)..(27)
<223> xaa is |l'ysine or an am no acid other than |ysine

<400> 107 Ser Pr og%a8; SMefogYal Db Ps Y onéod % 1Yys Phe
<Ay Aaqi}.(aaik/mepﬁ%;é irg i@38§r5 lg'gjrs e T§er e y feu
E @és xaa Val feu Arg Arg His 20 25 30 <210> 108
<<£¥1> 32 <212> PRT <213> Artificial Sequence <220>

ieﬂ‘Z PR>LMNaMet l!bg’B'EtGﬂ 8 Fgpterddy %22@12 224y MsS%FEsﬁpTURE
Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys Lys val Leu Arg Arg
20 25 30

<210> 99

<211> 32

<212> PRT

<213> Artificial Sequence

<220
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> G..GLD

<223> Xaa is lysine or an amino acid other than arginine

<400> 99
Ihr Ala Pro Arg ?er Leu Arg Arg Ser igr Cys Phe Gly Gly Agg Met
1

Asp Arg Ile Gly Ala GlIn Ser Gly Leu Gly Cys Asn Ser Phe Xaa Tyr
20 25 30

<210> 100

<211> 32

<212> PRT

<213> Artificial Sequence -

- <220> . .
<223> Natriuretic Peptide

<220 ,
<221> MISC_FEATURE
<222> (3)..(3)
<223> Xaa is an amino acid modifying moiety conjugation site .

. <220> '
©<221> MISC_FEATURE
<222> (7}..() .
<223> Xaa is an amino acid modifying moiety conjugation site

<220>

<221> MISC_FEATURE

<222> (31)..G3L)

<223> Xaa is an amino acid modifying moiety conjugation site

<400> 100

. S€r Pro Xaa Met Met His Xaa Gly Gly Cys pPhe Gly Arg Arg Leu Asp
' . R _ Page 28 ' '



<222> (1)..(1) <223> xaa.is a c-termnus nodification
site such as serine <220> <221> M SC FEATURE <222>
(15)..(15) <223> xaa is an am no acid other than

| ysine Page 31 <220> Seq Li st

108UTL3_r esubm ssi on. ST25. t xt <221> M SC_FEATURE
<222> (28)..(28) <223> xaa is an am no acid other than
| ysine <400> 108 Xaa Ser Pro Lys Met Val G n Ay Ser
Gy Cys Phe Ay Arg Xaa Met 1 5 10 15 Asp Arg lle

Ser Ser Ser Ser X 9 Arg 20
125 30 <2103 Too s, &Y, ffalr I%ﬁ”%ﬁfs‘é‘é‘l%giﬁifi ci al
sequence <220> <223> Natriuretic Peptide <220> <221>

BTt Tt 3RS I RARUER 43l B

(19)..(19) <223> xaa is 1 to 10 am no acids <400> 109
%3 Qps Phe Ay Arg Arg Met Asp Arg Ile Ser Ser ser

<xgs GBy Leu 1 5 10 15 dy Cys Xaa
<212> PRT
<213> Artificial-Sequence

<220>
<223> Natriuretic peptide

<220>

<221> MISC_FEATURE

<222> (3).

<223> Xaa is an amino acid mod1fy1ng moiety conjugation site

<220>

<221> MISC_FEATURE

<222> (11)..{11D)

<223> Xaa is an amino acid modifying moiety conJugat10n site
<400> 101

Glu val Xaa Tyr Asp Pro Cys Phe Gly His Xaa Ile Asp Arg Ile Asn

1 5 10 15

His val Ser Asn Leu Gly Cys Pro Ser Leu Arg Asp Pro Arg Pro Asn
20 25 30

Ala Pro Ser Thr Ser Ala
35

<210> 102

<211> 22

<212> PRT

<213> Artificial Sequence
<220>

<223> Natriuretic Peptide

<400> 102
Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg Ile Gly Ser
1 5 10 : 15

Met Ser Gly Egu Gly Cys

.<210> 103

<211> 28

<212> PRT

. <213> Artificial sequence
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<210> 110 <211> 10 <212> PRT <213> Artifici al
Sequence <220> <223> Natriuretic Peptide <400> 110
Ser Pro Lys Met Val @An @y Ser dy CyS <210> 111
<211> 9 <212> PRT <213> Artificial Sequence Page 32
<220> Seq List 108UTL3_resubm ssion. ST25. txt <223>
Natriuretic Peptide <400> 111 Pro Lys Met Val A n dy
Ser Ay Cys 1 5 <210> 112 <211> 8 <212> PRT <213>
Artificial sequence <220> <223> Natriuretic ngtagg
<400> 112 Lys Met.\Val. . < >
amils T <212 PRSrE\Lé’fg{bﬁr%L?ér%%i{'%’ﬁ%‘e"%iﬁé'etz"Jf<220>
<Py 3 Nappiureyicetaptideept i de  <400> 113 Met Val G n Gy
Ser Ay Cys

<220>

<221> MISC_FEATURE

<222> (12)..0Q12)

<223> Xaa 1s methionine or isoleucine, and when a modifying moiety
conjugation site is at the N-terminus, then R is charnged to
lysine instead of arginine

<400 103
Ser Leu Arg Arg ger Ser Cys Phe Gly Gly Arg Xaa Asp Arg {}e Gly
1 10

Ala Gln Sser gAy Leu Gly Cys Ash ggr Phe Arg Tyr

<210> 104

. <211> 27

<212> PRT.
<213> Artificial sequence

<220>
<223> Narriuretic pPeptide

<220

<221> MISC_FEATURE

<222> (27)..027)

<223> Xaa can be any naturally occurring amino acid

<400> 104
ier Pro Arg Met val Gln Gly Ser Gly Eys Phe Gly Arg Lys Tgt Asp
5 0

Arg Ile ser ggr ser Ser Gly Leu g1y Cys Xaa
5

<210> 105
<211> 5§

<212> PRT

<213> Artificial Sequence

<220>
<223> MNatriuretic Peptide

<400> 105
Lys val Leu Arg Arg
1 5

<210> 106
211> 4
<212> PRT
. <213> - Artificial sequence '
: . _ : . Page 30



15 <210> 114 <211> 6 <212> PRT <213> Artificial.
Sequence <220> <223> Natriuretic Peptide <400> 114
Val An dy Ser Ay Cys .1 5 <210> 115 <211> 5 <212>
PRT <213> Artificial sequence <220> <223> Natriuretic
Peptide <400> 115 Gn Gy Ser Ay Sys Page 33 Seq Li
St '108UTL3_r esubm ssion. sT25. txt <210> 116 <211> 4
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <400> 116 Ay ser Ay Cys 1

<210> 117 <211> 4 <212> P <213> Artificial
sequence <220> Seq List 108u1’$.§_resubm1ss1on.ST25.txt

<220> .
<223> Natriuretic peptide

<400> 106
Lys val Leu Arg
1

<210> 107

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> Xaa is lysine or an amino acid other than lysine

<220> )

<221> MISC_FEATURE

<222> (14)..(14

<223> Xaa is an amino acid other than lysine

<220>

<221> MISC_FEATURE

<222> 27)..027)

<223> Xaa is lysine or an amino acid other than lysine

<400> 107
ier Pro Xaa Met gal Gln Gly ser Gly ggs Phe Gly Arg Xaa Tgt Asp

Arg Ile Ser ger Ser ser Gly Leu Gly Cys Xaa val Leu Arg Arg His
0 25 : 30

L

<210> 108

<211> 32

-<212> PRT

<213> Artificial Sequence

<220>
<223> Natriuretic pPeptide

- <220>

- <221> MISC_FEATURE

<222> (1)..(L)

<223> Xaa is a C-terminus modification site such as serine

<220>
© <221>  MISC_FEATURE
<222> (15)..(1%)
<223> Xaa is an amino acid other than lysine
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<223> Natriuretic Peptide <400> 117 Ser Pro Lys Met

1 <210> 118 <211> 5 <212> PRT <213> Artificial
Sequence <220> <223> Natriuretic Peptide <400> 118
Ser Pro Lys Met Val 1 5 <210> 119 <211> 6 <212> PRT
<213> Artificial Sequence <220> <223> Natriuretic
Peptide <400> 119 Ser Pro LyS Met Val An 15 <210>
120 <211> 4 <212> PRT <213> Artificial Sequence Page
34 Seq List 108UTL3_resubni ssion. ST25.txt <220> <223>
Natriuretic Pept Ige% L1'<séc"ol%§u %E)relf;xg’m'i 'g/sb1ton\./?'ll25.c%xr1]: 1
<210> 121
<221> MISC_FEATURE

<222> (28)..(028)
<223> Xaa 1is an amino acid other than Iysine

<400> 108
iaa Ser Pro Lys Met val Gln Gly Ser §8y Cys Phe Gly Arg §§a Met
5

Asp Arg Ile ggr Ser Ser Ser Gly Egu Gly Cys Xaa val ggu Arg Arg

<210> 109
<211> 19
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa is 1 to 10 amino acids

<220>
<221> MISC_FEATURE

<222> (19)..(19)"
<223> Xaa is 1 to 10 amino acids

<400> 109
Xaa Cys Phe Gly Arg Arg Met Asp Arg Ile Ser Ser Ser Ser Gly Leu
1 5 10 15

Gly Cys Xaa

<210> 110
<211> 10
<212> PRT
<213> Artificial Sequence

- <220 )
<223> Natriuretic peptide

<400> 110
sSer Pro Lys Met vVal GIn Gly Ser Gly Cys
1 5 10

<210> 111

<211> 9

<212> PRT

<213> Artificial sequence
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<211> 5 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 121 Lys Met Val G n
Ay 15 <210> 122 <211> 6 <212> PRT <213>.
Artificial sequence <220> <223> Natriuretic Peptide
<400> 122 Lys Met Val Adn @y Ser 1 5 <210> 123
<211> 7 <212> PRT <213> Artificial Sequence <220>
<223> Natriuretic Peptide <400> 123 Lys Met val dAn
Ay ser Ay 15 <210> 124 <211> 29 <212> PRT <213>
Ariificlal Sequenss ii20ufid2RczubiiscidH, St2scokept | de

<2220> <221> M SC. .. FEAT
<223> Natriuretic peptide

<400> 111
;ro Lys Met val g?n Gly Sser Gly Cys

<210> 112

<211> 8

<212> PRT

<213> Artificial Sequence

<2205
<223> MNatriuretic Peptide

<400> 112
iys Met val Gln g1y ser Gly Cys

<210> 113
<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> Natriuretic pPeptide

<400> 113
get val Gin Gly ger Gly Cys

<210> 114

<211> 6

<212> PRT

. <213> Artificial Sequence

<220>
<223> Natriuretic Peptide

<400> 114
¥a1 Gln Gly ser §1y Cys

<210> 115

L <211> 5

<212> PRT -

<213> Artifictal sequence

<220>
<223> Natriuretic Peptide

<400> 115
_gin Gly ser Gly gys _ .
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<222> (3)..(3) Page 35 Seq List

108UTL3_resubm ssi on. 5T25. t xt
or ami no acid other than |ysine
@n dy S5er Ay Cys Phe Gy Arg Lys Met Asp 1
510 15 Arg Ile Ser 5er 5er 5er Gy Leu Ay Cys Lys
<210> 125 <211> 26
Artificial <220> <223> Natriuretic Peptide
<222> (3)..(3) <223> X is

met Val

Val

Leu 20 25

<221> M SC_FEATURE
argi nine, glycineg

Of 5 sRMABIAC k& B 1€ ol

<400> 125 5er Pro e)?aél Smetd%VaLl%_éjs HB@Q}@/{O&%‘F&%
g Lys Met Asp 1 5 10 15 Arg Ile Ser 5er Ser
y Leu Ay Cys 20 25

<PR¥ <R13> Artificial _
<Hept iAgeificidoseauonee> M SC FEATURE <222> (1)..(1)

&y

Sequence

<223> xaa i s arginine,
<400> 124 5er

<210> 126 <211> 23
<220> <223> Natriuretic

«<Xp23> x is 1 to 10 anm no acids

<223>
<400>

Natriuretic Peptide
116

§1y ser Gly Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

117

4

PRT

Artificial Sequence
Natriuretic Peptide
117

Ser Pro Lys Met
1

<210>
<211>
<212>
<213>

<220>
- <223

<400>

113

5

PRT |

Artiticial Sequence
Natriuretic peptide
118

ier Pro Lys Met val
5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

119

6

PRT

Artificial Sequence

Natriuretic Peptide
119

ier Pro Lys Met val GlIn
5

<210>
<211>
<212>
<213>

120
4

PRT .
Artificial Sequence

Page 34
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<220> <221> M SC FEATURE <222> (1)..(1) <223> Xaa is
1 to 10 anino acids <400> 126 xaa Cys Phe Ay Arg Arg
Met Asp Arg lle S5er 5er Ser Ser Ay Leu 1 5 10 15

Gy Cys Arg Val Leu Arg Arg 20 Page 36 seq List
108UTL3 resubm ssi on. ST25. txt <210> 127 <211> 14
<212> PRT <213> Artificial Sequence <220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
(5)..(5) <223> Xaa is arginine, or an am no acid other
than |ysine <22 >
4219) . . (10) <2550 B st uphhres CeliiEhion 83 1o
<23z FAEriEeriarPgriida Met Asp Arg Ile Xaa Ay Leu Gy
A4S 1305 10 <210> 128 <211> 31 <212> PRT <213>

Artificial Sequence <220> <223> Natriuretic Peptide
Lys Met val GiIn
1

<210> 121

<211> 5

<212> PRT

<213> Artificial Sequence

<220> )
<223> Natriuretic peptide

<400> 121
Lys Met val Gin Gly
i3 5

<210> 122

<211> 6

<212> PRT

<213> " Artificial sequence

<220> .
<223> Natriuretic Peptide

<400> 122
iys Met val Gin g]y Ser

<210> 123
<211> 7
<212> PRT
<213> Artificial sequence

- <220>
<223> Natriuretic pPeptide

<400> 123
kys Met val Gin g1y Ser Gly

<210> 124
<211> 29
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic peptide

“<220>

<221> MISC_FEATURE

- <222>  (3)..03) .
: ' Page 35



<220> <221> M SC FEATURE <222> (30)..(30) <223> xaa
is lysine or an amno acid other than arginine <400>
128 Ser Pro Lys Met Sal Gn Ely Ser Ay Cyys Phe Ey
Arg Lys let Asp Arg Ile Ser Ser Ser Ser Gy Leu Gy
Cys Lys Val Arg Xaa Arg 20 25 30 <210> 129 <211> 31
<212> PRT <213> Artificial Sequence .<220> <223>
Natriuretic Peptide <220> <221> M SC FEATURE <222>
(27)..(27) Page 37 seq List

108UTL3_r esubm ssi an. sT2 t > b A%&gi ni ne
<I3> amaamsnﬂgaﬁ'nd,%ﬁ%h;ﬁ-&%&dﬁgﬁgfﬁ%ﬁziﬁggﬁiZg&i er Pro
@s Sal Gn Ay Ser Ay Cyys Phe Gy Arg Lys net
“ASD g lle Ser Ser Ser Ser Ay Leu Ay Cys Xaa Val
sdreprcdAKgh Aeg v20 2b G319 ser2dI@>Cyk3fhe<’iyl Zrg3Rys ®ad Azp PRT
1<213> Artifi’cial sequence 220> <223> NatAPuretic
Peptide <220> <221> M SC _FEATURE <222> (32)..(32)
AR PB> saaer Sel \seir M8y 1eyustlyl O, Lo vdlysenne + Xaan where
nis 1-1606, 1-50 25

<210> 125
<211> 26
<212> PRT
<213> Artificial

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (3)..(3)

<223> X is arginine, glycine, or amino acid other than lysine

<400> 125
ier Pro xaa Met ga1 Gln Gly Ser Gly ggs Phe Gly Arg Lys ?gt Asp

Arg Ile ser ger Ser Ser Gly Leu g;y Cys

<210> 126

o <211> 23

<212> PRT

<213> Artificial Sequence

<220> .
-<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> X is 1 to 10 amino acids

<220>

<221> MISC_FEATURE

<222> (1)..(1)

<223> Xaa is 1 to 10 amino acids
<400> 126

iaa cys Phe Gly ?rg Arg Met Asp Arg %Ee Ser Ser Ser Ser igy Ley

Gly Cys Arg ggl Leu Arg Arg
o ' ' page 36



or 1-10, and Xaa is any am no acid, or group of am no
acids independently selected, or an unknown ani no
acid <400> 130 ier Pro Lys Met Sal An- Ay Ser Gy
iyys Phe Ay Arg Lys net ASP Arg Ile Ser Ser Ser Ser
Gy Leu Ay Cys Lys Val Leu Arg Arg Xaa 20 25 30
<210> 131 <211> 14 <212> PRT <213> Artificial
sequence <220> <223> Natriuretic Peptide <220> <221>
M SC FEATURE <222> (5)..(5) <223> Xaa is arginine or
an am no acid oth Ian : >

M SC_FEATURE 22058 %%%g;hds %y%ﬁ%@é%&ﬁé‘?tt 04
B glnqﬁci ds <400> 131 Cys Phe Gy Arg Xaa Met Asp Arg
-Jhe %gaa Ay Leu Gy Cys 5 Page 38 <210> 132 Seq Li st
<ZIPBUPRB_r esubm ssi on. 5T25. t xt <211> 26 <212> PRT
<2431 3ArIT FFalcPearens8quence  <220> <223> Natriuretic
Beptide <220> <221> M SC FEATURE <222> (3)..(3)
<2222 3vat@inrétdcaregiiiene or an ami no aci d other than

| ysi ne
<220>
<221> MISC_FEATURE

<222> (5)..(5) .
<223> Xaa s arginine, or an amino acid other than Tysine

<22(>

<221> MISC_FEATURE

<222> (10)..(10)

<223> Xaa is 1 to 4 amino acids

<400> 127
%ys pPhe Gly Arg §aa Met Asp Arg'I1e Xaa Gly Leu Gly Cys
10 :

<210> 128
<211> 31
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC._FEATURE

<222> (30)..030) ’

<223> Xaa is Tysine or an amino acid other than arginine

<400> 128
ier Pro Lys Met \Sfa'i Gln Gly ser Gly %s phe Gly Arg Lys Tﬁs!t Asp

. Arg Ile Ser Ser Ser Ser Gly Leu Gly Cys Lys val Arg Xaa Arg
_ 20 25 : 3¢

<210> 129
<211> 31
<212> PRT
<213> Artificial sequence

<220>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE
1 <222>  (27)..Q27) -
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<220> <221> M SC_FEATURE <222> (14)..(14) <223> dx
is arginine or an amno acid other than |ysine <220>
<221> M SC FEATURE <222> (23)..(23) <223> xaa is
gl yci ne- net hi oni ne-1 euci ne, phenyl al ani ne, isol euci ne,
or a conservative substitution thereof <220> <221>
M SC_FEATURE <222> (24)..(24) <223> Xaa is | euci ne,
trypt ophan, tyrosine, or phenylal anine or a
conservative substitution thereof <220> <221> -
NlSQ—FEATURE_ <2%%§|9§§HDS&%§%@sﬁ%ﬁ§>mﬁ. gﬁmglyCIne’
<22Bgi RhGs i finE BRI WRtnoVATAUABEH tchan wsiﬁ ereof
<400>_132 Ser Pro Ax Met Val Gn Ay Ser Ay Cys Phe
“3yatP A x Met Asp 15 10 15 Arg lle Ser Ser Ser Ser
sexagroXod Meaveys1Q1YSer €31 03s 133 191ldry B3 met2dsh> PRT
1<213> Artifbcial Sequence 220> <223> Nat#iuretic
Peptide <220> <221> M SC FEATURE <222> (10)..(10)
Arg223>setasen Sert beeahy ney qy aly@niadevalaldgi Arigngng
histidin& proline, or 2§lutamc acid 30

<210> 130

<211> 32

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic peptide

<220>

<221> MISC_FEATURE

<222> (32)..(32)

<223> Xaa is lysine, cysteine, or lysine + Xaan where n is 1-100, 1-50
or 1-10, and Xaa_is any amino acid, or group of amino acids
independently selected, or an unknown amino acid

<400> 130
Ser pPro Lys Met val Gln Gly Ser Gly Cys Phe Gly Arg Lys Met Asp
1 5 10 15

Arg Ile ser ggr Ser Ser Gly Ley g;y Cys Lys Val Leu Arg Arg Xaa
30

<2310> 131

<211> 14

<212> PRT

<213> Artificial Sequence

<220> .
<223> Natriuretic pPeptide

<220>

- <221> MISC_FEATURE

<222> (5)..(5)
<223> Xaa 1s arginine or an amino acid other than lysine

<220>

<221> MISC_FEATURE

<222> (10)..10

<223> Xaa is 1 to 4 amino acids
<400> 131

gys Phe Gly Arg_§aa Met Asp Arg Ile iga Gly Leu Gly Cys
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<220> <221> M SC _FEATURE Page 39 <222> (12)..(12) seq
Li st 108UTL3 _resubm ssion.5T25.txt <223> Xaa is
| ysine, N-nethyl, arginine, serine, aspartic acid, or
proline <220> <221> M SC_FEATURE <222> (17)..(17)
<223> Xaa is arginine, lysine, tyrosine,
phenyl al ani ne, serine, proline, ornithine,
henoar gi ni ne, henoar gi ni ne, p-am di nophenyl al ani ne,
i sol euci ne, or another am no acid that has a positive
charge ot her than gl ywci tyrasi.ng < 133 Lys
<X2gs %BIE Lys Ay rLgfg %Er&%gﬁk%ﬁ 25" 13?g?§§)£g§lé§n Ser
z% %gﬁ, 15 10 15 Xaa Cys Asn ser Phe Lys Tyr 20
0% il 2 <212> PRT <213> Artificial
dSequeEcgﬁcégé%eguégﬁb Natriuretic Peptide <220> <221>
<a£§c FEATURE <22.é> (12)..(12) <223> Xaa is BNP
%3 NTIE TR PEPIEEATURE  <222> (19)..(19) <223> Xaa
is BNP <220> <221> M SC FEATURE
<220>
<221> MISC_FEATURE
<222> (3)..(3)
<223> GlIx is arginine or an amino acid other than lysine

<220>

<221> MISC_FEATURE

<222> (14)..(14)

<223> GlIx is arginine or an amino acid other than lysine

<220>

<221> MISC_FEATURE

<222 23..02%

<223> Xaa is glycine-methionine-leucine, phenylalanine, isoleucine, or
a conservative substitution thereof

<220>

<223> MISC_FEATURE

<222> Q4)..024)

<223> Xaa is Teucine, tryptophan, tyrosine, or phenylalanine or a
conservative substitution thereof

<220>
<221> MISC_FEATURE

<222>  (25)..(25)
«223> Xaa is glycine, arginine, or a conservative substitution thereof

<400> 132
Ser Pro GIx Met val Gin Gly ser Gly Cys Phe Gly Arg GIx Met Asp
1 5 10 15

Arg Ile Ser ggr Ser Ser Xaa Xaa Xaa Cys
2

<210> 133
<211> 23
<212> PRT

© . <213> Artificial Sequence

<220> _
<223> Natriuretic Peptide

<220> :

<221> MISC_FEATURE

<222> (10)..(10) _

<223> Xaa is threonine, 0 alanine, arginine, histidine, proline, or
glutamic acid _ ' : '

<220>
<221> MISC_FEATURE
. Page 39



<222> (26)..(26) <223> Xaa is BNP <220> <221>

M SC_FEATURE <222> (33)..(33) <223> Xaa is BNP
<220> <221> M SC FEATURE <222> (40)..(40) <223> Xaa
is BNP <400> 134 Hs Hs His His HHs Hs Qu Gy Asp
Arg Arg Xaa Arg Arg Asp Ala 5 10 15 du Asp Xaa Arg
Arg Asp Ala G u Asp Xaa Arg Arg Asp Ala A u Asp Page
40 Seq List 108UTL3 resubmn ssion. ST25.txt 20 25 30
Xaa Arg Arg Asp Ala Ju Asp Xaa 35 40 Page 41

Seq List 10BUTL3_resubmission.ST25.txt
<222> (12)..(12)
<223> Xaa is lysine, N-methyl, arginine, serine, aspartic acid, or
proline

<220>

<221> MISC_FEATURE

<222> (17)..Q17)

<223> Xaa_is arginine, Tysine, tyrosine, phenylalanine, serine,
proline, ornithine, hemoarg1n1ne, hemoarginine, ﬁ amidinopheny]l
a1an1ne. 1so1euc1ne, or another amino ac1d that has a positive
.charge other than glycine or tyrosine

<400> 133
'Lys Cys Phe Lys Gly Lys Ash Asp Arg Xaa Lys Xaa 6In Ser Gly Leu
1 5 10 15 :

Xaa Cys Asn ggr Phe Lys Tyr

<210> 134

<211> 40

<212> PRT

<213> Artificial Sequence

<22{>
<223> Natriuretic Peptide

<220>

<221> MISC_FEATURE
<222 (A2)..(12)
<223> -Xaa is BNP

<220>

<221> MISC_FEATURE
<222 (19)..(19)
<223> Xaa s BNP

<220>

<221> MISC_FEATURE
<222> (26)..026)
<223> Xaa is BNP -

<220> _ ]
<221> MISC_FEATURE

Co<222> (33)..033B

<223>_ Xaa is BNP
$<220>

- <221> MISC_FEATURE
<222> (40)..(40)
<223> Xaa is BNP
<400> 134

His His His.His His His Glu Gly Asp Arg Arg Xaa Arg Arg Asp Ala
-1 5 10 15

Glu Asp Xaa Arg Arg Asp Ala G1u ASp Xaa Arg Arg Asp A1a Glu Asp
Page 40 : _



Seq List 108UTL3_resubmission.ST25.txt
20 25 30

Xaa Arg Arg Asp Ala GTu Asp Xaa
35 ’ 40

" Page 41



