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Pegyl ated T1249 pol ypepti de The present invention
relates to pegylated T1249 pol ypepti de conpounds,j,; er2007
to rel ated nmethods of using and maeki ng such conmpounds
such as in pharmaceutical conpositions and
wobRi@prsiti ¢ net hods of treatnent. Sone VRdTUSQ®B3/007711
especially H'V, nust undergo a conpl ex process called
fusion in order to enter the host cell and reproduce.
During fusion, the outer nenbrane of the virus fuses
with the nenbrane of the host cell. In the case of
H V, the outer menbrane of the H'V virus fuses with
the menbrane of the CD4+ T cell during reproduction.
T1249 is a nenber of a new class of antiviral agents
that inhibit virus/nmenbrane fusion. In the case of
H V, this proeegpdesdtmeisadlypaptideef fects; the
reproduction of HTV is blocked and resultant death of
the CD4+ T cells does not occur. Viral resistance to
c Uhp driggept Apypripnetglatas o-paoviatpd iGie4p polypeplislsi edmpeynds,
issue in the clinical management of HV today. Many
and trelelpds maffidsed ﬁsiwrﬁ@idn@ﬁ%m sught foreRquads:r alich as in
treatnment with currently approved nedications will
phargacemtioy coawppsitiensend thesapadic metheds of beatingalse agent s
over tinme. Research suggests, however, that T1249 nay
be unaffected by resistance to any of the currently
approved 24 January 2007 WO 2004/013165
PCT/ EP2003/ 007711 antiretroviral classes.
poegenviepeat eepreially HIVHmush #pdesaala \MW!@HO&T °@ﬁ$3 DFEU'@d
Resi stance and Treatnent Strategies in Scottsdale,
fusiopip A5dey togemer ﬁ\eghosg@gl_[)and reproduce. During fusion, the outer

membrane of the virus fuses with the membrane of the host cell. In the case of

HIV, the outer membrane of the HIV virus fuses with the membrane of the CD4+ T

cell during reproduction.

j T1249 is a member of a new class of antiviral agenis that inhibit
| -virus/membrane fusion. In the case of HIV, this provides two salutary effects: the
reproduction of HIV is blocked and resultant death of the CD4+ T cells does not

QCCcur.

Virél resis_faﬁce o :cum_an'tly approved anti«H_!V drugs is a significaht Issue in
the clinical management of HIV today. Many patients who begin cOmbinatioﬁ
antiretroviral freatment with curre.ntly approved medications will _develop resistance
- to one or more of these Iagen.ts over time. Research suggests, however, that -

T1249 may be. unaffected. by resistance to any of the cu_rréntly _approved



An anal ysis of T1249 dose-ranging in a clinical trial
suggests that daily dose of T1249, and not prior

antiretroviral treatment experience, including 5, January 2007
nutations to all approved classes of HV drugs, is
the only variable that is associated with the viral

wkg dolsgduction anong treatment - experi encg&/@?@i_ﬁ&t’ﬁ.

itronal experinents show that the in Vi
activity of Ti 249 is not affected by nutations
associated with .resistance to reverse transcriptase

. i.nhj hitors a(nd protease inhibitors. Like many
a"“?i%ﬂ"&&%eﬁt!ﬂﬁsa% Ptz piprantedatlie iy Intamatinmal Wogshop ainl Brug
.adm ni stTered by injection. Current therapeutic

Resigiae Gog 1Eeameat STaRtiasia SeelissialonArzanse Junei4.§, 2001).

injection. It would, therefore, be advantageous to

PLQVI T1 ol ypeptides and pharmaceutical

P A SbaFer 5h L TR Enaittod actipieaitta idaqsi et daly doso
har okinetic. characteristics., It would be

of T@é@ﬁ%"ﬁﬂﬂw dfielvagemameny exPefange. ingding wetations to
erapeuti c of T1249, less frequent )

all appifed RS ?fg‘ﬂ@,egfagﬁﬂﬂ% e vrRlle tat igtaserriaed adhitom.

. ”Th se and ot her objects of the present invention are

viral gL S gNeR ampngisaireant-cgearianpeieations. AdgiionalieuBeryene 7

h }(!%é 00.4/0 13 165 _PCTI EP2003/ 007711 A first aspect of

- - show ﬁﬁ@s"éfm 2qHMBERItTi 18RO 5 r pifeded, by smimsianel astociatachuitia
'tl .. 0 Rl-@&q(g:l—‘QCI—IZ(_)),__CI-IZCI-Q-O(CI-!Z_m :

. fesls) %ﬂﬁ)ﬁ 10 FQYeTS8_enscriiape Mafubliors and eteasaninkiniiors: a cappi ng

: gr oup, E

Like many polypeptide therapeutic agents, T1249 is generally administered

by injection. Current therapeutic protocols often involve more than one 'daily

- injection.

it would, therefore,‘ be.advantageous to provide T1249 poiypepﬁdes and
‘ pharm_aceutical compositions having improved perforrﬁance and pharmacokinetic
¢haracteristics. it would be particufarly advantageous to provide for lower
_fherapeutic doses of T1248, less 'freque'nt administrations, and/or extended

. duration of action.

- These and‘ other objects of the present invention are described in greater -

s _detail below.



mis from1lto 17, n.is from10 to 1,000, pis from1l

to 3, and NHT1249 is a T1249 pol ypeptide coval ently

bonded through its termnal a- amno group. In OB yanuary 2007
enbodi nent of the conpound of the present invention Rl

Is methoxy, mis 1, nis from100 to 750, and p is 3.

“@@04@)nd aspect provides a conpound of fornul a:
-CH2-O " - CH2- CH2- O CH2- CHz2- CFQWWFI@WGPIHI)

vvhereln nis from10 to 1,000 and NHT1249 is a T1249
pol ypepti de coval ently bonded through its term nal
a-am no group. A third aspect provides a

phar maceuti cal composition conprising, in admxture
with a pharmaceutically acceptabl e excipient, a

iranabpett df i
Co-WPIEII—I- ( Clgg) p- Gﬂmpﬂﬁlﬁﬁnﬁrglgﬁﬁrg&w@ggg?anuar%w%

wherein R is a capping group, mis froml to 17, n
is from10 to 1,000, pis from1l to 3, and NHT1249 is
a T1249 pol ypeptide coval entdy bonded through its

ter M dn A 88,35 Y er,y.- Ok -(CHa)yCHoNHT1249 (1)

wherein
- : R, is a capping group,
- misfrom1to 17,.
n.is from 10 10 1,000,

pis frorh 1103, and

NHT1 249 is a T1249 polypeptide covalently bonded through its términal a-
amino group.

In one embodiment of the compound of the present invention R, is methoxy,

mis 1, nis from 100 to 750, and p is 3.

- A second aspect provides a compound of formula:

 CHg-0~(CHz-CH;-0)y-CHy-CH-0-CHa-CHa-CHo-NHT1249 (ti)
.' wherem n is from 10 to 1,000 and NHT1249 is a T1249 polypeptide covalenﬂy

bonded through its terminal a-amino group.
A‘Vthird 'aspect provides a pharinaceutica! composition cémprising, in
admixture with a pharmaceutically acceptable excipient, a compound of formula:
o]

Bﬁ-(CHac'l-'lzo)WCHECHz;o-(CHa)m-G-NH-(ng)p-CHa-NHﬁ249, 0]




In one enbodi nent of the pharmaceutical conposition of
the present invention R is nmethoxy; mis 1, nis
from 100 to 750, and pis 3. A fourth aspect provbgesary 2007

t he use of pharmaceutical conposition conprising, 1In
adm xture with a pharmaceutically acceptable
exci pient, a conmpound of formula |1, for the

preparation of a medi cament for the inhibition of HV
infection: O Ri-(CHZCH220) n-CHZCHZ-O (Cfi2)m
GNH- ( CHpj P- CHZ- NHT1249 (1) wherein Rt is a capping

w}%&}#p, mis froml1l to 17, nis from10 to 1,000, p
Is from1l to 3, and NHT1249 is a T1249 pol ypepti de

coval bonded t hrough its termnal a- am no group.
3a ghg%ta%a\‘&)gwgﬁ% A fifth aspect provides a use of a

ph euti c conposition conprising, adm xture with
a g‘hgériﬁ%@éut?ﬁ%al |y acceptabl e excipient, a conpound of

formla i r the preparation of a nedicanment for
t he‘mﬁérﬁ%f’b%‘} foo{\S%q:. 'H V infection:
CH3-.0- CH}Z CHZ- Q) ". CH2- CH2- O CH2- CH2- CHZ- NHT1249 (111)
whét B A 1o #A8m : 10 to 1,000 and NHT1249 is a T1249
pol.ypeptide coval ently bonded through its term nal

g ik 4908, 12680 selyseptitief cvilvatty bsndedidued @fterminal a-
dnhibiting HV infection conprising admnistering a
-am‘Bﬂgmﬁ‘Hceuti cal conposition conprising, in adm xture

with a '
In one embodiment of the pharmaceutical composition of the present

invention R, is methoxy, mis 1, nis from 100 to 750, and pis 3.

A fourth aspect provides thé use of pharmaceutical composition comprising,
' in 'édmixture with a phérmaceutically acceptable excipient, a compound lof formula
'.'i, for the preparation.'of a medicament for the inhibition Qf HIV infection: |

‘ 5 ‘ >

Ry-(CH2CHz0)a-CHzCHa-O-(CHz)-C-NH-(CHz)g-CHe-NHT 1249 (1)

wherein

Ry is a capping gro.up,
mistom 11017,
s from 1010 1,000,
p‘ Es.fror_nl 1 t0 3, and _
: NFI,T‘{'249 is a T1249 polypeptide covalently bﬁridéd through its terminai a- -

‘amino group.

.3a'




pharmaceutical ly acceptabl e exci pient, a conpound of
formula (1), wherein 3b 24 January 2007 WO

20041013165 PCT/ EP2003/007711 R1, m n, p, and NeH 1a348v 2007
are defined as above. If the present invention rel ates

to a "nmethod of inhibiting HV infection conprising a
conmpound”, a "use of a conpound for the preparation

of a medicanent for the inhibition of HV' is neant.

In one enbodi ment of the nmethod of inhibiting HV
infection RL is nethoxy, mis 1, nis from2100 to

750, d is 3. Disclosed yet further is a nethod for
mki%%a%éﬁimvfsas Fyoa6f _BBF%E&?P%F@' cerBpRsitiosi qegprising,
_ ad’a}e@@tg:mﬂ |aa$%§}1§%c%8 c?allf¥ ggr%tglfagﬁe e\gci){éngﬁ%gl eLhy, nr?pula I, forthe

CH2CH2- 0- (CH2) m C-NH (CH2) P CHO (11) wherein R1, m n,
prgpatgion of aymediganenider the inftisian ofthiVpnfediooe a conpound
of formula (1), 'wherein the polyethylene glycol
al dehydds-ReCe - @)s-OforEitaO 124 Qid, OH,-NEITIRAGI (IR no
group of the T1249 pol ypeptide. |f-the present.
invention relates to a "method for making" a "process
wHeSein aiei igrn . 10stont,800 .andANETH Jenisad 1249 polbptide covalently
2004/ 013165 PCT/ EP2003/007711 '.. Figure 1 shows a
bogdetrdugbiits edrmirat yrmtine griugest s of PEG nodi fied and
unnodi fed T1249. Digestion with endoproteinase Lys-C
and subsequent

Disclosed further is a method of inhibiting HIV infection .comprising

administering a pharmaceutical composition comprising, in admixture with a

ph‘armaceqtical!y‘acceptable excipient, a compound of formula (1), wherein

3b .




separation with reversed phase HPLC is shown. Figure 2
shows a matri x assisted | aser desorption ionization

time of flight (MALDI TOF) mass spectrum of the 24 yapuary 2007
coll ected HPLC fraction PEG 34 (Figure 1). Spectra

were acquired in |inear node with
WORBHAL3S| ndol eacrylic acid as the matri x PCT/BPREBA077IL
January 2007 WD 2004/013165 PCT/ EP2003/007711 Fi gure

3 shows N-term nal (Edman) sequencing of the coll ected
HPLC fraction PEG 34 (Figure 1). Figure 4 shows the

R+, ®pngs; Rint NHTOI24b iafedétinatlids@uibele. TPRE3REschMABedibA4iatdd 1o
rats after a single subcutaneous dose adm ni stration.

a “hotbod ©f SnEbENG HINEif&ITER WdniiisPg- hi & uﬁB" | & “@be T§249
inrats after a single subcutaneous

competmdribithé pidpapatiomriot ritdRamBaNSr fh'é‘?nl%lﬁcﬁ%f b :Elaéag.t and
nMPEG20k- CVAB- T1249 dosing on the H V-1 viral

SCID nmice. As noted above, T1249 is a "fusion

i imiobe eoibbdipeEny pletht imthod d2itAIbRAYG HIY ifedtion RGis MBtAGky,
acids. The pol ypepti de sequence of T1249 is:

m is WOBEQH! oML th FOAQArQQESINEYEL QKL DKWASLVEWF [ SEQ. | D. NG 1]
The N-termnus (or amno termnus) amno acid is
tryptophane (W. The C termnus (or carboxy term nus)

rB ne a henyal anine (F). As described in Table
dﬁc Ctﬁe% YeﬁﬂJHftB%t is gnethoe fas making spegylates N6249 patgpeptide
' . _her %) ncorporated by reference inits
compiiog Peading on £ 4L RSP Bipoheiirnacavolyadscdo of
fo '%Iaocked/derlvatl zed at one or both of its am no and

u arboxy termini. As described in U S. Patent No.

6, 348, 568, the trypt ophane am no
. o

Ri~(CH2CH0)o-CHeCHz-O-(CHg)n-C-NH-(CHy)-CHO (I

wherein Ry, m, n, n, and p are defined as above; to produce a compound of
formula N, wher{_ain the polyethylene glycol aldehyde molecule is bonded to the N-
terminal amino .groub of the T1249 polypeptide. If the present invention relates to a

‘method  for making® a  ‘process for making'  is  meant




term nus is bl ocked/derivatized wwth an acyl group and

t he phenyl al ani ne carboxy- 6 24 January 2007 WO

20041013165 PCTI EP2003/ 007711 termnus is

bl ocked/ derivatized with an am no group (the | at%

resulting in a conversion of the -COOH -~ -CONH2). As
wosedolbgs ei n, "T1249" shal |l be under st oodedigepBmanT711

[SEQ ID. NO 1], optionally blocked at the

phenyl al anine C-term nus with an am no group. In other

words, when reference is made to 'T1249," the

phenyl al anine CG-termnus is either -000H or - CONH2.

The present invention provides pegyl ated T1249

conpounds of the followng formula: 0 R -(CH2CHO n

CH2CH2- O (CH2) m C- NH- (CH2) p CH2- NHT1249 (1) wherein

R’ L i i f r. O-~:1; I 1.8 far
S S BOERD oo Bk a0,
unmb@fadPenbige agyadisAt lrv)hfh b@rﬁ%%{fbﬁé;ﬂ%%uu ?g-'d Sarice! dhB&ueft

am no group. Ag used herein _ ppi ng group®™ 1's
sepattion St Bl SoCiHRh R CAS BiRAnhi ch,  dependi ng upon

preference, is generally unreactive or generally

reactive with other chemcal noieties. In the above

C OHIquas dsHAWS D Matd H34istatelagén dd¥ordtion GMZABRAtinYe of flight

4e .} anuary 2007

(MALDI TOF) mass spectrum of the collected HPLC fraction PEG-34 (Figure 1).

Spectra were acquired In linear mode with trans-3-indoleacrylic acid as the matrix.




bonded to the a-am no group of T1249. The R, capping
group is selected to permt 7 24 January 2007 WO

2004/ 013165 PCT/ EP2003/ 007711 or prevent 24 January 2007
bi functionality, e.g., covalent attachment to a Second’
chem cal noiety of interest. In the case that the

WEAPRIANGs group i s general ly unreactive wgcheeioiworri
chem cal noieties, R is relatively inert and
therefore will not covalently bond with another
chem cal noiety. Suitable generally unreactive. R

TS % SRBVE el et Ceming B 168 elleckt RHC,

1o | oal enyl aryl, and heteroaryl As used
-f.raCtWé‘ﬁ%%",sgﬁ%w?éb( | ower al kyl" nmeans a straight-chain
or branched- chain alkyl group containing froml to 7,

p rfﬁ@.ﬁé ﬁ@thé {h%rgoﬂi?eg‘ngrsﬁ%vﬁé B;??ﬂ%?ﬂtf Eﬁ&%&uﬁ@ 6{3% ?ggtm.hyl :
rats ‘[’rﬁ&t& %?’@E%”bgpi?ﬁ?msydé’s%s?m BIMRIOR: Suberi Yut od wi th one.

nore groups independently sel ected from hal ogen,

|‘W§ﬁ1‘i’99'sh?{ 5 b Ukenfliine HOMBL TIUE AR Kher d SHGE |

al Kenyl omer cyc eroa

boliBhBdud dU4e nmeans a Iovver al kyl group as
st Gg PI ne§d ear%fil er P\%ﬁ?nch i s bonded via an oxygen atom

wi th exanpl es of |ower alkoxy groups being nmethoxy, -

ety 6 hoRE AROENact b ?%@%ngegi&c%g%ﬁ 860 EHéeRg;%n

tert. butoxy, n- pentoxy and t

. the HV M OXH lodPin@BHoRMad. | y substituted with one or nore
- groups i ndependently sel ected from hal ogen, | ower

al kyl, "I ower al koxy, |ower cycloal kyl, |ower alkenyl,
| ower cycl oal kenyl , aryl, and heteroar yL The term
“l'ower .cycl oal kyl " means cycl oal kyl group contai ni ng.
from3 to 7, '

As noted above, T1249 is a “fusion inhibitor” polypeptide. T1249 consists of

* 39 amino acids. The p.oly-peptide sequence of T1249 is:
: WQEWEQ_KITALLEOAQIQQEKNEYELQKLDKWASLWEWF [SEQ.ID.NO:1]

The N-terminus (or amino terminus) amino acid is tryptophané W). The C-

Vterminusj(brl carboxy terminus} amino acid is phenyalanine (F).

As described in .Ta_blé 1 of U.S. Patent No, 6,348,568 (Seq. ID No. 1071),
“which is hereby'incorporated by reference in its entirety, -the T1249 polypepﬁde
| sequence may be blocked/denvattzed at one or both of its aminc and carboxy'
termini. As descnbed in U.S. Patent No. 6,348,568, the tryptophane amino

terminus is blocked/denvatazed with an acyl group and the phenylalanine _ca_rboxy?



preferably from4 to 6, carbon atons, i.e.
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycl oheptyl. The "I ower cycloal kyl" is optionally¢kmwny2mn
substituted with one 8 24 January 2007 WO
2004/ 013165 PCT/ EP2003/ 007711 or nore groups
WO MR dent | y sel ected from hal ogen, | oREFERPRAN771L
| oner al koxy, |ower cycloal kyl, |ower al kenyl, | ower
cycl oal kenyl, aryl, and heteroaryl. As used herein,
the term"lower al kenyl" means straight-chain or

termiriusaiBchieckediasivAtizad kehy hn Ginting geuy &hai laterf reaotidy e o,
preferably from2 to 5, carbon atonms, e.g., ethenyl,

conve?#éﬁ&%he-@é@ﬁ-ﬁ-ﬂy!_c @nyl and the like. The "I ower
a

enyl™ 1I's optiona substituted wth one or nore
groups i ndependently selected from hal ogen, |ower

al kyl , | ower oxy, .l ower cycloal kyl, |o | kenyl ,
dnaeed HHRa PRy Shall BB, wilker et of e S b NG
" | oal I " | oal kenyl
optionals PEFIR e B M AT CR B SR ATBeEroup. I other
cycl obutenyl, cycl opente , cycl ghexenyl and the
wordsy Vg PSRN s ke ST ik pheryIGaang FRERgS s Siner
—»CO(i-EbSti ted wwth one or nore groups independently

P41 om hal ogen, | ower alkyl, |ower al koxy,
| ower cycl oal kyl, |ower al kenyl, |ower cycloal kenyl,

|, and. heteroaryl. The t "aryl” ans, a.phenyl
o e s preion i dse enoviate 10k 4E bdrmenuEE B nd rElBRInG
ptionally mono- or nultiple-substituted by hal ogen,
: fmﬂm&bmer al kyl , | ower al koxy, trifluoromethyl, hydroxyl,
' carboxylic acid, carboxylic ester, nitro, am no, or
phenyl, particularly by halpgen, |ower alkyl, |ower
al koxy, trifluoronethyl, hyﬁfoxyl, nitro, am no and

pheny gpﬁ?}ﬁlﬁ {5 BHD5H 6! BRLY CNFRRD, Tritfo e o

het e

wherein
.'Fl1‘ is a capping Qroup, -
| m.is from 1 to 17,
n is from 10to 1 ,_000.
pisfrom 11to 3, and
NHT1 249 is a T1249 polypepti.de covalently bonded through its terminal Q-

‘amino group.

A_s used herein the R “capping gro'up" is any suitable chemicai group which,
“depending upon preference, is generally unreactive or generally reactive with other
| chemical-moi'e_ties.' In the above compbund the polyethylene glycol is covalently

, bond'éfd-to the a-amino group of T1249. - The Ry capping group is selected to permit

7 .




whi ch contains one or nore hetero atons selected from
N, S, and 0 and which may be benz-fused and/or

substituted in the sane manner as "aryl" defined 24 January 2007

earlier. 9 24 January 2007 WD 2004/013165

PCT/ EP2003/ 007711 Preferred generally unreactive Rl
woRlo@sgr oups incl ude net hoxy, hydroxy, pc®raoesmerr
benzyl oxy. An especially preferred, Rl capping group
is methoxy. When RlL is nethoxy the pegyl ated

pol ypepti de conpounds are sonetines referred to

* or pBFafRuneibRaRin sy SripM oS ST 5 Segond Gipsnrd moisy of

-inter%%peral ly reactive with other chem cal noieties, then

is a functional group capable of reacting with sone
~functional group, such as an am ne and/or sulfhydryl

oo anP e BeE PoeBhisiod & Sefiial JfeeRlie, BingBiter

oneE A 2L PO P RO o R

anotﬁ&%&eh‘ﬁ:al bRl gslﬁt%l%bﬁﬁ%@g&?m@%&%fkitch;fiﬁ‘gf’ %{if%s%include:

reaction condrtirons i

S, P T SR AU A

I ' e generally reactive Rl capping
oy, &9 Bl fbbag). mal ei i de,

gro hclu ogen, epoxi de,
orthopyridyl disulfide, tosylate, isocyanate,

hydr ehierdiy Ciflé"'té?m Io&?é?%f&kt Fnadk ia.d&ra(iﬂ/ t-g%in or branched-

N-succi ni'm dyl oxy, s succr ni'm

| chair%{zlﬁ{?gfdoﬂ%rhégﬁ%ﬁgyj% 1 8916 [Jlrt{}}h%%ml&ﬁl P4 u, carbon atoms, such

as méfﬁ';?@%ﬁ %ﬂr%,)igﬁp%ﬂw' n(l%fﬁ,)&ic%l, tert.butyl, n-pentyl, n-hexyl,
n-heptyl and the .Iike. The “ower alkyl”'is optionally substituted with one or m(-)re

grou'ps independehtly selected from halogen, lower alkyl, lower alkoxy, lower

cycloalkyl, Iower alkenyl, lower cycloalkenyl, aryl, and heteroaryl.

The term "lower alkoxy” means a lower alkyl group as defined earlier which

~is bonded via an oxygen atom, with examples of lower alkoxy groups being
| methoxy,.--ethoXy',' n-propoxy, isop_ropoxy, n-butoxy, sec.butoxy, tertbuioxy, n-
- pentoxy and the like. The “lower alkoxy” is optionally substituted with one or more
léroups indepeﬁdent_ly' selected from halogen, lower éfkyt, Iowér alkoxy, Iowér

| _cyCIoa_Ikyl, lower alkenyl, !ower.cycloalkenyl, aryl, and heteroaryl.

The term “lower cycloalkyl” means cycloalkyl group containing . from 3 to 7, .

_pr_.ef.er'gb_ly from 4 to 6, carbon atoms, ie., cyclopropyl, cyclobutyl, cyclopentyl,

'dycloh_e__xyi or cycloheptyl. The “I_owé'r cycloalkyl” is optionalfy substituted with one

8



The term "hal ogen" neans fluorine, chlorine, brom ne,

or iodine. A preferred generally reactive R capping

roup is 10 24 January 2007 WD 2004/ 013165

PCT/ EP20031007711 0 11 CH2CHR- O ( CH2) m G- NH+ ( CHEY Py 2007

CHO Wien this R capping group is present, it wll
whaappieci ated that in the conpounds of pdGrRISFEAL

invention the first m n, and/or p may be the sane or

different fromthe second m n, and/or p in the
formula. It is preferred hovvever, that both m s have

or miyaCaSRRT "%‘%'ggrfﬁfoﬂr’ Befle (R §r‘a§3§|*§3&§@'@' ier, akoxy,
1
ower iR R ksl R i ApB RSB ! y m i s

froml to 7, and even nore-preferably, mis froml to .

M Rk e S T R
' charn}._glrrlgefr&f @éﬁ&o}ﬁtﬁ%gﬁff 031?71228'75 B erigrghngr g?{b 309 wiaigon atoms,
eg., @fh%}l?lr %Bge\é%ln deﬁtfgglorﬂezesr{yL%né g Nbﬁ'bgml po &l e %glrf{/g is
optronahg %H%sﬁtﬁiieg wgﬁ n%rg%plF@{faresg%p% ng;epeﬁpergﬁrl s&gﬁad frqrg
oo TGO e 5 HioBsovd Gotoaial R el S
h , .
cycloqffesyt aBL A s of formia (1) wherein R 15
met hoxy, mis 1, nis from100 to 750, p is 3, and .
NLLedn -“Ib&re?cy-g_ﬂo%ﬁ(%nﬂqﬁﬁ%pé bitoatkeny! group containing from 4
| to7 carbon atorns, e.lg., cyclobutenyl, cyclopentenyl, cyclohexenyl and the like.
The “lower cycloalkeny!” is optionally substituted with one or more groups

independently selected from halogen, fower alkyl, lower alkoxy, lower cycloalkyl,

lower alkenyl, lower cycloalkenyl, aryl, and heteroaryl.

| The term “aryl” means a phenyl or naphthyl group which is unsubstituted or
‘ dptional[y mono- or multip!e-substitutedrby halogen, lower alkyl, lower elkoxy,
._triﬂuororhe.thyi, hydroxyl, "carboxy{ic acid, carboxylic eeter, nitro, amino, or phenyl,

~ particularly by 'halogen, lower alkyl, lower aikoxy, trifluoromethyl, hydroxyl, nitro,

“amirio and phenyl.

The' ferm “heteroaryl’ means a 5- or 6-membered heteroaromatic group
_which contains one or more hetero atoms selected from N, S, and O and which .

_rﬁay-_b’e_ benz-frrsed and/or substituted in the same manner as “aryl” defined earlier.



coval ently bonded through its term nal a-am no group.
As not ed above, the pegyl ated T1249 conpounds of the
i nvention covalently |ink the a-am no group of Eéﬁﬁgmyzmﬂ
to a polyethylene glycol derivative having a
January 2007 WO 2004/013165 PCT/EP2003/007711

wpawdiiges ar structure. These pegyl at ed coppotrasserTay be
made in any manner desired, but generally they are
prepared by reacting T1249 with separately prepared
pol yet hyl ene gl ycol derivatives. For exanple the

| PP SRR e o IR B Sl P e
or bRRIT, 20 Epeph %%é%ge%r it ot ofP 7 5N 'a'é%%%k@d
methb e HoBalsd R Ogﬁﬁ%gé*e?ﬁ@eﬁ%tﬁ%i%f%%aﬁﬁé‘ﬁ

R e

techni ques involving a solid phase method enploying

BRghap, Qﬁpplﬁﬁ 'g%t@ﬁtg ?r%ha?:ggkp reactivl with Bher cﬂigﬁ%)agmgén?%

usi ng rmanual procedures,

then RF %Saefuﬁﬁﬁd?ﬁﬂgr%ﬂp 'c%ébﬁl@o@%a&lﬁ%ﬁmﬁ@%ge ﬁ;%'cﬁiog%lsg %ggf‘r d
~as anéé\';@ﬁ@é)g?/g#‘ ngffgl d agﬁ/«%@&%ﬁ @F@F@%ﬁl@?@?ﬁ q:zagsg Rymay
g il N Bl T e o
A e b RS Y, G B9

) nd
stron&cge%tglg%té‘lr% QI Srrﬂn? % “ch@rf é?r}dlﬂagxﬁ\ﬁ ﬁc%&?%%agbjlf%rps S
R .

another chemical moiety.

Examples of suitable generally reactive Ry capping groups include: ha]ogen
epoxide, mateimide orthopyridyl dlsu!ﬂde tosylate, 1socyanate hydrazine hydrate,
cyanuric halide, N-succmlmldyioxy, sulfo-N-succinimidyloxy, -benzotnazolyloxy, 1-

:mldazo!yloxy, p~n|trophenyloxy, and

~CHCHz-0-(CHz)m-C-NH-(CHy)p-CHO.

- Theterm “ha!ogen” means fluorine, chtorme bromine, or iodine. Apreferred

generally reactive R, capping group is

10




are conduci ve to express vector-borne DNA sequences
and isolation of the desired peptides fromthe growh
medi um can be achi eved. (See, for exanple Unitedjs rynpary 2007
States Patent No. 5,955,422, the entirety of which i1s
i ncorporated herein by reference as if recited in

wé ethdoi6d2 24 January 2007 WO 2004/ 01316&1/EP2003/007711
PCT/ EP2003/ 007711 T1249 nay al so be prepared by
standard reconbi nant DNA t echnol ogy using techni ques
that are well known in the art. For exanple, the
proceduresc)outlined i n Sanbrook et al. Mol ecular
Cl oni ng: AjgLaboratory Manual, 2nd edition, (Cold

crala gy a@ﬂ?’ﬁ%ﬁ?’-‘ﬁs@?' B g ?aﬁ@i&@ro?@ﬁ?éwe%n; ‘
. B W New Y 1995),.. hat
o 8 4880 e PP Wl b B e
: . T1249 i . .
TR B8 g AT Ll
-fmi?-fEés°érs@§”e§§w§w§ex%fﬁéﬁ¥%tb Hr pare %%m*e&{f%%ﬂ %“@r‘:*?%veefj
. F o ’
o oo files i BN Br A RPN T s cverse. phase
col um/ HPLC system can be used to purify full length

Hrgtﬁg prdsB ihiEREE M % #d 81695 1 g’p"e\%fmgrtr%ua%rﬁb%rﬁgnt?m is

precursor 1S rst prepare

vom L6 AL ARBEHA SYPHP1 ST A RIS oSS S,

., acyl grou

- p t.h,of those groups nay be renoved
. from 32‘?)%9%&‘3@5&3%@8@6?&11es. The -ami no acid sequence of

T1249 may be confirnmed and identified using
In the present invention, n is from 10 to 1,000. In a preferred embodiment of

the present invention n is from 20 to 1,000. Preferably, n is from 50 to 1,000, even

" more preferably n is from 75 to 1,000. Most preferably, n is from 100 to 750.
In the present invention, p is from 110 3. Preferably, p is 3.

In preferred embodiments, p is 3, Ry is methoxy, mis 1, and n is from 100 to
750; or pis 2, Ry is methoxy, m is 1, and n is from 100 fo 750; or p is 1, Ry is

- méthoxy,_ mis 1, and n is from 100 to 750.

" The present invention provides embodiments of formula (I); wherein Ry is
methoxy, mis 1, nis from 100 to 750, p is 3, and NHT1249 is a T1249 polypeptide

covalently bonded through its terminal a-amino group. .

-As noted above, the pegylated T1249 compounds of the invention covalently

'rlink_'the‘ a-amino group of T1249 fo a polyethylene -glycol'd'er-i\(étive having a

11



standard am no acid analysis as well as manual and

aut omat ed Edman degradati on and determ nati on of each

am no acid. HPLC anal ysis and mass spectronetry

al so be used to verify the production of T1249. 24 Fetoary 2007

Pol yet hyl ene gl ycol al dehyde conpounds whi ch may be
woeagtedsw th T1249 may al so be nmade i n gkpeRSIcHAE

manner. It is preferred, however, that the 13 24

January 2007 WD 2004/013165 PCT/ EP2003/ 007711

pol yet hyl ene gl ycol be made in accordance with the

partfR"QARLRE S %95 Peiniartt %@P@@*ﬂ%m a@%@' e fn"%'vs%rainﬁf'ar
desirglf bHE WBRRERE 1080 K0 PrAER BT Beptnian a8, Vil Kairiey
prepdefRbKElIENE %@&%ﬁé&%ﬂ%ﬂ% ¥imile, e Bionips maly
vo pYfYRIE B Bbocfl alysiBh ofuRl Sndlach e@ﬂ*&?ﬁﬂ@%ﬁ?& o Wi S
P°'Ve§‘jlﬁ any?fygglsg e b8 BiRee” ke, teree 6t MO DRz
oyl e SR e B ARSI Ee s isnhiee e b S

“for nPEG ok-but anoal dehyde (1)H3C fj~ ~O Pot assi um
TRy eE pdpeptide may be prepared in any suitable manner. For

ekample, the compounds may be synthesized using the classic. Merrifield solid
~ phase synthesis techniques involving a solid phase method employing Boc-amino
acid (Chem. Soc., 85, 2149, 1963)_, by using manual or automated proceldures,
using a solid phase method employing an Fmoc-amino acid (Sheppard, R.C. et al.,
J. Chem. Soc. Chem. Comm., pp. 1 ‘65-166 (i 985)), using an Advanced Chemtech
mbdel 200 available _frorﬁ Advanced Chemtech., Louisville, Ky., using a Millipore

o 9050+ available from Millipore, Bedford Mass, or other available instrumentation.

T1249 may be produced by incorporating cDNA coding compounds of the
- invention' into .functional viral or circular plasmid DNA vectors. The vectors or
'p!asmids-cari be used to transfect or transform selected microorganisms. The
: :transfofmed or transfected microofganisms can be cultured under conditions that
~ are conducive _'tol expréss vector-borne DNA sequences and isolation of the desired
be‘ptides-f.rorr.l the gromrth-médium can be achieved. {See, for example United
States Patent No. 5,955,422, the entirety of whzch is mcorporated herein by

_ reference as |f recited in fu!l J

12



H t-Butyl bronmpacetate 10 (2) 3~0 O JL pz(Ci3)3
Hydrol ysis 0 4-am nobutyral dehyde diethyl acetal

H3C O\ ~ ~0~~ OH 1- hydroxybenzotri azol e/ 24 2007
di cycl ohexyl carbodtinide 10 (4) 10% H3~o~~\o~"~= oy
\N voc CCOOH n-. HO H3C '\hv/ \ "~~\ p HH

woadoyeisivy| ene gl ycol al dehydes of varyi noeciEpuosrf ,
varying n values) may be prepared by follow ng the
general reaction scheme above. The pegyl ated T1249

compounds of the present invention may be prepared by
ntion,

nelizat P g RE Bpared b Sl gk B BeAAS)
ssnf BRSOV e 306 40, Bol SRR PG Re
outli%ﬁ%é%ét%iiﬁéﬁacﬂl\ér %%%Zla: Alal %Pa%ng]hﬁaln%gl, 2nd edition,

'(Cold Spring Harbor Press, Cold Spring Harbor, N.Y.) or Ausubel et al., Current

- Profocols in Molecular Biology , John Wiley and Sons, New York (1995), both of

which are herein incorporated by reference.

A - particular method for making T1249 is described in U.S. Patent
6,258,7872 and U.S. Patent 6,348,568, each of which is hereby incorporated by

reference.

After cleavage and deprotection, T1249 may be purified by' any -suitable
means. For example, ion exchange, gel filtration chromatography and/or & reverse-
phase column/HPLC system.can be used to purify full length T1249 from fragments
tﬁereof. In the case when a T1249 ‘precursor is first prepared, with a
blocking/protecting group attached o the N—terminué (e.g.,_acyl gféup) and/or the
C-terminus {e.g., amino group), one or both of those groups may be removed using -
known techniques. |

B The amino acid sequence of T1249 may be confirmed and identified using
s-tan-dard arﬁ-ino écici a.nafy.sis -as _well- as manual and aufomated Edman

" degradation and determination of each ami_nb acid. HPLC analysis and mass

spectr_dmetry may also be used to verify the production of T1249.

Polyethylene glycol aldehydé compounds which may be reacted with T1249

r'nay' also be made in any desired manner. . It is preferred, 'howe.ve_r, that the

13



Oll RL-(CH2CH20), CH2CH2-O (CH2)m C- NH (CH2) P CHO

(11) wherein RL, m n, n, and p are defined as above;

to produce a conpound of fornula: Rl-(CH2CH20),

CHRCH2- O (CH2) R OO NH- (CHR) p CH2- NHT1249 (1) wher erpey 2007

t he pol yet hyl ene gl ycol al dehyde nol ecule is bonded to
wbbmwadisicer m nal  am no group of the T124%@okpgsapitae.

The pegyl ated T1249 is prepared by addi ng T1249 and

the PEG reagent in a nolar ratio range of 1:1 to

1:100. The T1249 has a free a-am no group (any acyl

o AU, HE-ASTPUEE) RSBl w, EPek S kel Bl
PR ARSEh SRR e BePbRR S 1, Aokl Bpyon
ol 0o SRy IR Pl 0"

peptide/proteins is between 1:1 to 100:1. The
ceRGeRly at £ lﬁéeggfcb etvveen 1.to 10
ng/ m . )ﬁ‘he‘b% eent r gﬂé@gﬁ:@%g tﬂéf&ﬁ? %sual | y 10 to
500 MM The pegyl ated T1249 is purified by taking the
reaction m xture of pegylated T1249 and diluting it

Wwith an equi libration buffer-(2pmM Tris, pH 7.5). The
resulting m xture |s then app ed on a Q Sepharose
col um. rA{¢igCH, I—°| _ég{l

col um, |E i's v:\g/as e (Fhlelm equﬁﬁélg%ﬁtl on?@uffer

eluted with 75 MNaCI eluted with 200 mM NaCl ;

whereﬁlh W, 6l ahh plarh/I dRfdd a@Q@ovng ﬁ% B %y‘g&#ﬂe ]1'1%5'0%:@

M'NaCl and NaOH. 16 anuary
- polyethylene glycol a!dehyde used to pegylated the T1249 may be prepared by any

's_uitabie means. One preferred polyethylene glycol aldehyde is prepared as |

follows:

14



WD 2004/ 013165 PCT/ EP2003/ 007711 By using reverse
phase HPLC, it is possible to readily separate and
isolate the N-term nal, nonopegyl ated product fr.
ot her byproducts in the m xture. For exanple, in
chromat ogr am of pegyl ated T-1249, several peaks may
woaromizgach with different retention tinpgmyehbi@oéhfist
peak may represent unreacted peptide, at 10.7
m nutes, and the second peak may represent _
nonopegyl ated peptide, at 17.6 mnutes, followed by
di - peayl at echaghishilfs nalrsd 1k, Each col | ect ed
product was confirmed by Matrix sisted Laser
Desorption/lonization-Tinme of Flight Mss
§pectrorretr}5 (MALDI - TOF) . In reg;erer ed enbodi nents of

,(1)”9(heo € ed)WoWEﬂﬁﬁE%&_’Bi_t_he_w :
_ invention, p‘s 3, RMisthutlbyphoacemd s 1, and n is from

100 to 750; or pis 2, R is methoxy, mis 1, and n
is from100 to 750; or pgs 1, R is nmethoxy, mis 1,

» and n is from 100.0 750.) Al so provi I s a pegyl ated
H;Ié:léﬁg pet eepY h | oWy t—gﬁ%ﬂlﬁ————}’“ :

- O\ (CH2- EH2- 0) ", CH2- CHZ- 0-CH2- CH2- CHZ- NHT1249 (I11)
wherein nis from10 to 1d 000 and NHT1249 is a T1249.
pol ypepti de coval ently nded t Hr&RRY ¥eer i nal

. @ a-agino group, In one entjodi nent Gptpiacesh b oxi @ely
| H%ZS%W \ ﬁt hermeahadi-smaty N i S
approxi mat el'y ®50. Thi s pegyl at edicychB4fapedivpept i de
may be nade in any desiged manner, ‘preferably, it is
made by the nmethod desdfibed in Exanple 7. 17 24
“ uary20 WO _2Q04/ 01.3165-PCT/ EP2003/ 007 he |
~ Hy pml al ~conp tioHMa@w@ i se,

in adm xtur®

S _ 0 :
O o ' | C\/u\ ©
Hac/ \V\Oa/\/ H/\/\(

' P_dlyethylene glycol aldehydes of varying size {e.g., vatying n values) may be

prepared by following the general reaction scheme above. .

Tl_je‘_ pegyiated T1 249‘comp0unds of the present inventidn may be prepared

" by any "shitable .mc_e_ané. Further'pr(')vided by the invention, however, is a method

| for -pegylafing ‘a_ T1249 'p&lepeptide comprising reacting a T1249 polypeptide,
NHT1249, With a polyethylene glycol aldehyde of formula: |

15
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with a pharmaceutically acceptabl e excipient, a
conpound of formula (1), wherein RL, m n, p, and

NHT1249 are defi ned as above The pharnaceuti cal 24 January 2007

conpositions of the present invention conprising
pegyl ated T1249 pol ypepti des, or the salts thereof,
womyshessranuf act ured in any desired manneryepgogeos71Dy
nmeans of conventional m xing, encapsul ating,
di ssol ving, granul ating, enmulsifying, entrapping, or
| yophi l'i zi ng processes. These pharnmaceutica
preparations may be fornulated sw th therapeutically
inert, inorganic or organic exgipients and carriers.

Sui t abl \ Y [ i pGl ud :
2l conol S HEHRD xR G REa-GPChS
phosphol i pids and surfactants. The pharnaceuti cal

ol AB2RAH! % TR A ARJGAIALA. Preser ving agents,

sol ubi'I'i zi'ng "agent’s, ng agents, wetting
t G If agents, sweetening agents,
topr %rafcr?g agéﬁt s%hﬁlgg\/orl ng agents, salts for varying
the osmotic pressure buffers, coating agents, or

? Eglr ut | ?ZW? val u Hzﬂ-&%ﬁﬁgbhé)n fd?—f {@fn1&4%g(1)
ST TRk T —
ammb L&%:daﬁgéouisﬁa rp%Rfﬁ% t{ﬂgneal ly, intranuscularly,

C ravenously, or by continuous
|nfu3|on) may conveniently be presented in unit dosage

- f ey at@@ﬂ'@@g R Jﬁﬁﬂr&ﬂby Q%rﬂzggﬁ ?Yﬁ%éﬁ@ﬁle PEG reagent i,

phar macCeut i cal ues ni ques At

~amofik ?eﬁio%n e Wimg?{gt p eaﬁﬁélg'r@lg'ag?eet@ gﬁﬁg%rl)l?ﬁ f‘éﬂsT%%A'g

pol ypept | des and armaceuti

grou;ﬁi?.glsgl'rog%ﬂ)(g;ﬁ uer|1t!1§'r ﬁ?@ﬁ )gf @%PE} g ?]éfla%ﬁooﬁﬁ)te%[e% caﬁtfoa(y

o0 WoeP e H T Rl

. phosphate buffer at room temperature or 4 degrees Celsius for about .5 to 24 hours

~ ata pH range of 5.5 10 7:4. The molar ratio of PEG reagent to peptide/proteins is

between 1:1 to 100:1. The concentration of peptide/proteins is between 1 to 10

- mg/mi. The concentration of buffer is ustally 10 to 500 mM.

The pegylated T1249 is purified by 'taking the reaction mixture of pegylated

_T1_249 and di[uting.it with an equilibration buff.er.(20mM Tris, pH 7.5). The resulting
- mixture is then applied on a Q-Sepharose column, After the mixture is applied on N

o the QA column it is washed w1th the equilibration buffer eluted with 75 M NaCl;’

e!uted with 200 mM NaCl; eluted with 1M NaCl; and regenerated with 1M HOAC +‘ :

M NaCi and O 5 NaOH
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liquid carriers. Formulations suitable f or
adm nistration by injection include: agqueous and
non-aqueous sterile injection solutions which My runuary 2007
contain anti- oxidants, buffers, bacteriostats and
sol utes which render the fornmulation isotonic wth
WONUIMISod of the intended recipient; anBCHEIWEME AN
non- aqueous sterile suspensions which may include
suspendi ng agents and thickening agents. The
formul ati ons may be presented in unit-dose or
B using aevereOplizak MALS, itfio posiie ) Radisephrte anPRUles
and vials, and may be stored in a freeze-dried
the Nedeymipdli hionesbgylagainstoduico fremr &Rt bypreuems iy tHehaixapei Fopn
of the sterile liquid carrier, for exanple, water for
examply, €4 ichrnatdgiars &f pe@liated THRUO! Soviff peliisahay fRM, Rk
dosage fornulations are those containing a daily dose,
with différbyt renblortiaes. Teehisy peicMay Wekdant 6H18a6los PeptRR, at
herein above recited, or an appropriate fraction
10.7 tniieapfind Bk sbbshdgsbak frsyirepreserit Anegegtied Ripahe ARk
the pegyl ated T1249 polypeptide is in unit dosage
minutee foNowdsl BysEipegyiatee poptidelBi 19 ARRAGE ESdclicdB@RRduBAt

an anmount appropriate for a single dose the pegylated

was chhffRRdry Maep Nesisied Badd? DbsBipaBRRIARSh-PiR @'Flight Mass
prepackaged form This allows for convenient

Spectpdregta (MALORTOF).t he pegyl ated T1249 pol ypeptide for
~adm nistration, and may even allow for =
self-adm nistration by the patient. The unit dosage

anoprefermsid]l émidrdiments | of #e pesyyiatit Tib4o FRPBHLdRE of the
pegyl ated T1249 polypeptide to be delivered, and the

presehirimemton, p ioB, Hosimethyl, R Hedd had Béh T34P75m0by pans, inle
- may al so be provided in a Lyophilized powder formin

is methoxynint isdpaRdS isFEM G0 toSAE0E 80 B 1 B i REMBRY, hi 4l @R Wi t h
_ a pharmaceutically acceptabl e excipient just prior to
is front h@040i 780, of admi ni stration. 19 24 January 2007

- | Also provided is a pegylated T1249 polypeptide of the following formula;
CHz-O-(CHz-CHz-0)n-CH2-CH2-0O-CHz-CHo-CH-NHT 1249 (1)

‘wherein n is fro-rf_l 10 t0 1,000 and NHT1249 is a T1249 polypeptide covalently
E "bonde_d’ through its terminal a-amino group. In one embodiment n is approxirﬁately

- 225, for example, 227. In another embodiment, n is approximately 450.

This pegylated T1249 polypeptide may be made in any desired manner,

| .preférably, it is made by the method described in Example 7.
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WD 2004/ 013165 PCT/ EP2003/ 007711 A parti cul ar
phar maceuti cal conposition of the invention conprises,
in admxture with a pharmaceutically acceptablej, 200
exci pient, a compound of formula (1), wherein R ﬁgumy 7
met hoxy, mis 1, nis from100 to 750, and pis 3.
wanYy6elss phar maceut i cal conposi tion of therigpweidetan i S
a pharmaceutical -~ conposition conprising, in adm xture
with a pharmaceutically acceptable excipient, a
conpound of fornula (I11), wherein nis from10 to
00_.and ‘N 49 is g T1249 pol peptlde coval ently
citee ﬁa|‘i°§’PPéH“ﬂ'?3n8fl the_ B B Gpouges ' i
Odl roxi mately 225, r_exanp 227. .
with 3 BHERCAE i eb S XAy b TP AP, KR (Frghorein
resent tion further provides nethods of
thb?W%ﬂg¥ﬁf 49 arq flefined g ab ¥hpri sing adninistering to

a patient a pharnmaceutical conpositi on conprising, in

o B pPbATeLelCeh sBURBFS! o 16 et Rihihf oo

In

- reoReh T alblbiife, deff!ﬁif%{ﬁ? Veﬁme?i}ﬁ%tﬁ%%ﬁ'n?qt@d

desif e E*Dvg%@s%‘tﬁs% ¥ 'gnﬂav%ﬁéﬁéﬁ?gﬁsi A Bseiina o

ke ad h K
- rengiRiG, TR, {inol Gl o - veBGRL phmErses. Tese

hod of. i nhi bit of
phaﬂaﬂ%%uﬁ’ﬁ% &lieeiont Rk ke S the e benaean eR oDy

referred _nethod the

* or orgalls Riige s 2oy silesia e PeRaR o e o Her,
g f f i Nj | |
alconoff paipols A cefifh ogeiabis o ?e#%bﬁc?]w%@nﬁﬁﬁg%ﬁ%%%s. on is

adm ni stered by subcutaneous injecti on or
”ﬂié %%?rﬂé@u*‘ ¢cal ;Qreparatlons may also contain preserving agents,

solubilizing agents, stabilizing agents, wetting. agents, emulsifying agents,
sweetening agents, coloring agents, flavoridg agents, -salts for varying the osmotic

pressure, buffers, coating agents, or antioxidants. They may also contain other

- therapeutically valuable substances, including additional active ingredients.

The formulations suitable for administration by injection ({including injection

- 'intraperitbneally, intramuscularly, subcutaneously, intravenously, or by continuous
infusion) may conveniently be presented in unit dosage form and may be prepared
_byzlco_nvent_ional pharmaceutical techniques. Such techniques include the step of

~ bringing inio association the pegylated T1249 polypeptides and the pharmaceutical

carrier(s) or excipient(s). In general, the formulations are prepared by uniformly

and '-intirhately-.bringing into association ihe pegylated T1249 polypepiides with

18




24 January 2007 WD 2004/013165 PCT/ EP2003/007711 In
anot her preferred nethod, the pegylated T1249

pol ypeptide is adm nistered though a transderna
delivery device, e.g., a transdernal patch. In t}r?ﬁ‘}ehn‘myzo07
nmet hod of inhibiting H'V of the invention, the

whhalseeeut i cal  conposition may be adm ng&igpbdsloohii any
sui t abl e dosage and schedul e. The pharnmaceuti cal
conpositions of the invention can be admnistered in
any form and via any route, desired. Cenerally,

W r, 4he | at ed, T1249 pol ypepti des of the
"qu'dpggé@ént iﬁer@Hgﬁ éi"’%%éﬁj TnAdIEHSYAtion iy indeclipn yinclpds:
' e. . inthe formof _injectjon sqlutions. )
aouefSE B Tonk O ST i SssgatL ST, et v SontAp LA
owthin the skill in th art, and the therapeutically
oxicaffey Bt Bagftonteisoind 5 9uist etorarepes e Banaatmageoioni
. l.ypepti de accarding to this invention nay vary and
with i3 t?fg%ﬁ"%ﬂ]eu@feé‘geg setignt: AR Ak ERls amcéaemaémssterﬂe
‘sus eeach Q@]iqthl cul ar case. In _general, in the case of
PELGI % M AT PH ABFS; SeRdEn 290t a0 thiskamingsagratsy hThe
roximately 70 Kg, a daily dosage of about 50 ng to
formu33BF gy e hutcpiest i aliioSe pLmm et covaing orbaupt
00 shopl d be gppropriate, although the upper
sea[e% i %Q%%Wﬁyarﬁg viglge @é’a e’gaWP@n stofedincat feapze-driné (tyeshilredhay
co ditbe adm. ni st r%dﬁ%s,.a Si ngl e dose, in divided doses, or
nAnels (NN Sst e ddbpp AT themierdimliguidkenasian tolexareplgouater on
for ini be ade ni stered on any convenient dosing -
or '"Jé@'ﬁ%%fﬂ'@.e BEYRIOLEA Yse- t he” phar maceuti cal composition

is adm nistered once daily, twice daily, once every

nce ek, or twice a week. Mre )
SreBlpG By BT Drtififibos e e Gofishira s oh dose, daiy
sub~d@s%fn sﬂée%yerd%ge,or\.]v%%kly? g\lﬁ)?gdse,zlas herein above recited, or an

appropriate fraction thereof, of the administered ingredient.

| Preferably, thel pegylated T1249 polypeptide is in unit dosage form. Asused

herein, ;‘unit dosage form,” means that an amount appropriate for a single dose the
pegylated T1249 polypeptide is in a premeasured and/or prepackaged form. This
allows for _qonVenient prepafaﬁon of the pegylated T1249 polypeptide for
» adrhinistration, ahd rﬁay even allow for seIf-administr‘ation by the patient. The uniit
' 'c_ios_age afnounf will obviously depend on- ihe amount of' pegylated T124l9

' - polypeptide to be delivered, and the frequency of dosing.

The pegylated T1249 polypepiide may also be provided in a lyophilized
powder form in a unit dosage amount, suitablé for reconstitution wifh a |

- pharmac,e’utlically acceptable excipient just prior to the time of administration.
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Preferably, the pharmaceutical conposition is
admi ni stered once a week in the dose of about 309, 2007
to about 1,500 ny. More preferably, the pharmaceutica
conposition is adm nistered once a week in the dose of
WORYH31%00 ng to about 1,000 ny. Even nBFHERFPGOAETHD| v,
t he pharnmaceutical conposition is adm nistered once a
week in the dose of about 100 ng to about 200 ny. The
present invention also provides a nethod of inhibiting
H \partithiac tptharmacatigs! | onpgsitomi i ik einiégiod comprises, in
phar maceuti cal conposition conprising, in adm xture
admixtiré it aphammezeatidally atdeptablocaxpipiRht, @ exgionh@ bt formula (1),
compound of formula (), wherein R, is nethoxy, mis
wherelh, Rqris mettoxp m 600 nti9 frdm 00080 W@ and pds 3Al so cont enpl at ed
within the scope of .the invention is a nethod of
inhibiting HV infection conprising admnistering a
pinathen pbammacalitioab spmpoditionnofcthernvesitiog is ianphansiatedticdl e
with a pharnaceutically acceptable excipient, a
compas@inp camgrising, froadroixiare with & phamvieeeelicalinadcepfablerextPich
1,000 and NHT1249 is a T1249 pol ypepti de coval ently
a compammded fanoiau(lifh, wheseih ansvirorali0de 000 @ngd NG 249 I8 a0TI@49
enbodi nent n is approxi mately 225, for exanple, 227..

polypeptiden movalentlye bbratédmihroughn its steaipalosiamibe| gtowfR0. InThage

foll owi ng exanples are provided to further illustrate
embodithentadsrpprroxisatelyc2a®) &s iekaraple 222N th At @mbobimane n is

present invention. These exanples are illTustrative
approimaiglyadfd. are not intended to limt the scope of the
: invention in any way. 22 24 January 2007 WO

2004/ 013165 PCT/ EP2003/ 007711 Exanple -1

The present invention further provides methods of inhibiting HIV infection

- comprising administering to a patient a pharmaceutical composition comprising, in

admixture with a pharmaceutically acceptable excipient, a compound of formula (1),

wherein R{, m, n, p, and NHT1249 are defined as above.

The pegylated T1249 polypeptides are generally administered in the manner
(unpegylated) T1249 polypeptides are presently administered. Modifications may

be made, however, o take advantage of the improved pharmacokinetic properties

~ of the pegylated T1249 polypeptides.

in the method of inhibiting HIV of the Invention, the pharmaceutical

composition may be administered in any suitable manner and route, In a preferred .

method the pegylated T1249 polypeptide is administered in the form of an

injectable solution or suspension. . Preferably, the injectable solution or suspension

‘is'administered by subcutaneous injection or iniravenously.
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Preparation of nPEG o, c- but anoal dehVde nPEG of

nmol ecul ar wei ght 10,000 (30.0 g, 3 mml) in 240 nL of

toluene was azeotropically dried by refluxing f

hours, followed by the renoval of 120 ml  of tolgéﬁéumyzmn

The resultlng solution was cooled to roomtenperature
WORUM PG assi um tert-butoxi de (0.68 g, BCHEBIGGTRIDQ

m of absolute tert-butanol and 20 ml of toluene was

added to the PEG solution. The resulting m xture was

stirred for two hours at roomtenperature under

alhg QihothEP! brafstiedl rREtROD AGRS apRyylaledOOr 1240 %ofyﬁepimal Is

was added to the reaction via syringe and

admirigtaeuitRiugh@srapkhidrifddhvery @bﬁ@é €., 4 PABdeknfATBAICAL Ur €
- under argon. The reaction solution was then condensed

by rotary evaporation. The residue was precipitated

by @etdintatiost! top idhiBitiy | HIt BEthe Tigantion, e tHep iphairedeutical
nmPEG ok t-butyl carboxymethyl ester product was
compbéilidrereg o bamnbistet 68l aniyNeutasiy Cdos%(%@'aﬁd gtBedule.\MRe
(d6-DMSO): 1.40 ppm (t, 9H, - 21 ppm (s,
pharnfackiglical Sonfthspiphs 6ithe 1r@e:€i|da@dab@a)imuﬁst8@dﬂ@ iy Brm 2dnd
-0-CH2-COO ). nPEG ok t-butyl carboxynet hyl est er

via ary2@ule, Gksivels ddnerilyi teselacthd Pegifiled T 1249 pdiyddpa@sh &m

hydr oxi de and the solution was stirred at room

the pilc@SMENANEOE 29 QtiMingidred paPshtdtliyofort HRNPItiN iife Y6t of
adjusted to 2.5 by addition of 6 N hydrochl oric acid,

injectigmgolufidhe®. M xture was extracted w th di chl oronet hane.
The organic |ayer was dried over sodiumsulfate,
filtered, concentrated, and precipitated into diethyl

eDdtemination of mrmdmpéutWalFﬁEéﬂewve: ambot)igreiithivtl tha ekitll invene
collected by filtration and dried under vacuum

art, ahd ahel thétdpegiticdilyReifedfiveDRCUNt 3+ ddsaapnaf( 4, pegﬂélléa)T12i95
ppm (s, -0 CH2CH2-0-); 3.99 ppm (s, 2H, -
_polypeblid@4acdamingr 1o R Thvelon20@4/ Wik3 boE W%&hdﬁet@a/ QOMmELL
in_dividual requirements in each particular case. In general, in the case of
administration by injection to adult humans weighing approximately 70 Kg, a daily
dosage of about 50 mg to about 300 mg, preferably from about 50 mg to about
200 mg, should be appropriate, al_thdugh the upper limit may be exceeded when

indicated.i The dosage may be adminiétered as a single dose, in divided doses, or

- as continuous infusion.

" The phérmaceuticél composition may be administered on any convenient
: _  dosing s(:héd_ule. Preferably, the pharmacéutical cbrrip'ositioh is administered once
~daily, twice daily, once every other day, once a week; or twice a week. - More

- prefera_bly, _the pharmaceutical composition is administered once a week.
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nPEG ok- car boxynmethyl acid (6 g, 0.6 mmol) was then
di ssolved in anhydrous dichl oronethane (30 m -)
foll owed by the addition of 4- am nobutylral dehy
di et hyl acetal (140 m, 0.9 mmol), W January 2007
1- droxybenzotrlazole (80 ng, 0.6 mmol), and
W%“‘i?éa Bhexyl car bodi i mi de (160 ng, 0.78 PRO03/4e 71
m xture was stirred overnight at roomtenperature
under argon. The reaction mxture was filtered,
concentrated, and precipitated with m xture of
2Psfengidyn dhe phatndicedtionll composition (sladminisibhel driceddl Gek in
nPEQ ok- but anoacetal was dried in vacuo overni ght.
the dodeaif @ébotB.300 my toNBuY TH56MMBOMord pferabld,2hd pRartiaceidal
(-OCH2-CHs)2); 1.46 ppm(m 4H, -NHCH2CH2CH2-CH-);
compGsitliB- 18 .atininigieneticncad, wedHBHAEHOEERE Gbodt; 408. g tORIBLLS
OCH3); 3.5 ppm (s, -0-CH2CH2-O); 3.85 ppm (s, 2H,
1,000-r®y. CElkrO@oNl-br)aferdbM4hqaplnarmééeutléalldompUklﬁérQﬁ%ﬁhﬁst@éd) 2
7.67 ppm (-NH). nPEG or-butanoacetal (2 g, 0.2 mmol)
once amvsel ineine dosesdlaliewt 100 nitfombowf208Gnge CF3000H and t he
solution was stirred at room tenperature overnight.
The pH of the mixture was adjusted to 6.0 by addition
ofhelpraseud Orvestidu alsongroddes aadethod of Hhidbiiirebe H(V Gnfedtiot)
was added and then the pRof the sol ution was adjusted
comprising7adninisieringldi phiaomacsutital NohpokitioT bempiisiig) e adaidture
' extracted wth dichl oronethane. The organic |ayer was
with agpliagaacputicalls adcaptabiabiaigient, 4 icbmpowrd] ofcfomueatly,aviesleinand
precipitated into diethyl ether. The product
R1 is meBy ok-id Uit reie draindHidytd #50@mdqoib Bect ed by filtration
and dried under vacuum Yield: 1.7 g. NWR (d6-DVSO :
321ppnmia 3.5 ppm (s, -0-CH2CH2-O); 3.85
e c(ogte ted @tlﬁh’rlﬁle&ooplblog the im@htigrpisia médhibd pf Bhibling ppm
éBGIU . 24 24 January 2007 WD 20041013165
HIVin NERRGISING @dminisiering a pharmaceutical composition comprising, in

admixture with a pharmaceutically acceptable excipient, a compound of formula
(1), wherein n is from 10 to 1,000 and NHT1249 is a 11249 polypeptide covalently
-bonded through its terminal a-amino group. In one embodiment n is approximately

225, for example, 227. In another embbdiment, nis approximétely 450.

The_ following examples are provided to further illustrate the compounds,

1

- composmons and methods of the present lnventlon - These examples are

1llustrat|ve only and are not mtended to limit the scope of the lnvenilon in any way.
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Exanpl e 2 Pegyl ation of T1249 with
nMPEQ oi c- but anoai dehyde But anoal dehyde of PEG 10kDa

(mMPEG k- CVAB) prepared according to Exanple 1%@%?11&.},2007

added to 20 ng of T1249 (purity 93.7 % in 1.0
buffer (50 nmM potassi um phosphate pH 6.5) in a nol ar
woado@3ek 5 nol es of reagent per one nol epGfpprodieddR
The T1249 pol ypepti de was deacyl ated at the a-am no
term nus, but protected at the carboxyl term nus by
-NH2. To the reaction mxture 10% (v/v) of 0.5 M
sodi um cyanobor ohydri de sol ytion in water was added
and stirred for 4 hou@oomtemerature
Pegyl at edT 1249 was ur| fi ed fromthe reaction
m xture Aation ol sgbutanoaldehy A
step gradi ent w t h increasi ng saI t concentratl ons

RS &@é’e Iy I Gt e S
T

of toigéq%%lgeeregsl\p’a%mH eOta{ Ioreg%z%qdrrr\gq?g re tlaz% éé}tagmf of
t ol e ultln ution was c
feﬂ-byamﬂﬁﬁﬁ Geb )Mﬂa@ﬁ’a olytg tar-piie @ai @@3@@*0 eng
n sol ute tert-butanogl 20 M of
was '%%aéﬁ the égg Sslﬂlae'a ?Be f%%@'ﬂﬂ@@wemsowrre#ﬁg e Sighisi gl g
m Xt ure was stlrreS_ yﬁ)wo hours at roomtenperature
room ferpaFraluRder REgan ﬁf@i‘ﬂ P@H’&é&%tﬁf&t(é 0f Mig@-75mmgl) ygs
: él% was . added to t%{e/ reactjon via_syringe and the
- added 4o, the fRacers vidgyipgey s, Kieniegrtionavas giisied everpidit At deam
g under The_reaction solution was then condensed
temp%@"“%t"ﬁ?%’ a'&%po?@t W@ﬁ“O“T’T'F&”tIO@sW%ﬁJ@WnH?'&?Fj th Y

: 9/ addition to diethyl ether. The 25
- evaporation, The residue was precipitated by addition to diethy! ether. . The

precipitated mF’EGnm< t-buty[ carboxymethyl ester product was filtered off and dried
in vacuo. - Yield: 28 g. NMR (ds-DMSO): 1.40 ppm (i, 9H, -CHa); 3.21 ppm (s,

-OCHg); 3.50_ppm (s, “O-CHCHx-O-); 3.96 ppm (s, 2H, -O-CHz-COO-);

o ,'mPEGmk,t-butyl carboxymethyi ester (26.5 g) waé then dissolved in 350 ml
: of 1N sodium hydroxid'e.an(-i the solution was stirred at room temperature overnight.

. The ﬁH bf fhe mixture was adjuéted to 2.5 by addition of 6 N hydrochloric acid, and
the mzxture was extracted with dlchloromethane ‘The organic layer was dried over.
.‘sod:um sulfate flltered concentrated, and precipitated into dlethyl ether. The

. product'm-PEka-carboxymethyl acid was collected by filtration and dried under -
“vacuum.  Yield: 24 g. NMR (de-DMSQ): 3.21 ppm (s -OCHs); 3.5 ppm (s, ~O-- ‘

- _-:CHp,CHZ-O-) 3.99 ppm (s, 2H; --O~CH2-COOH) |
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preci pitated product nPE&0Ok t-butyl carboxynethyl

ester was filtered off and dried in vacuo. Yiel

g. NVR (d6-DVBO): 1.42 ppm (t, 9H -CH3): 3.21 941&?&”2007
OCR3); 3.50 ppm (s, -OCH2CH2-O); 3.98 ppm (s, 2H,
wo@@hi316€00 ) . MPEQ20k t-butyl carboxymet pyteekes7{28

g) was then dissolved in 750 m of 1N sodium

hydr oxi de and the solution was stirred at room
tenperature overnight. The pH of the m xture was

adjusted to 2.5 by addition of 6 N hydrochloric acid,

HHEECIpRaBb Ay "y ﬁ?é‘é" %3"@‘#”0‘)"“%%3*%'9@ ik
anhanlt’LLt e&'aﬁiﬁmﬁ%ﬂ%ﬁ t r(?b ﬁ}qﬂé car bo hy F&a@] SI ﬁégyl
amma@ﬁlg'r%&é%emfetw Eazgi%gbdg g{nﬁ) Mw&ybé’r%éﬁg%}le :g’SQO.
R pe
was ot Qi f%%“i%‘? o4 e B B B Polhgnes
flltereq cﬁh%%loxy e%ﬁ% E) é E?j tﬁyﬁm%& %prapﬂ%ra?d di gthé(l ether
(. RIS IR TS A o T, 54
o NliERERAERCHOTANE R ok B oHERY s BBGT T, 4n
- NHoRGHERR T e DR U
-ooHyf! 8 B 45 P Sohi Byl 88 VR, o Rk B0 RAT £l ookt
(& 1 oS GRR P som (N PTG G 32 pem (s,

mPE_Gmk-bUtanoacétél {2 g, 0.2 mmol) was then dissolved in 20 ml of 80 %
CF3COOH and the sqlution__wés stirred at room températdre ovemight. ‘The pH of
the mfxture was adjusted fo 6.0 by addition of 1 N NaOH._sqution, and sodium
chloride (10 wt %) Was added and then the'pH.of the solution was adjusted to 7.0
by addi_tioh of 1 -N. NaOHI._ The mixiure was exiracted with dichloromethane. The
: .organic layer was dried over so'c!ium sulfate, filtered, concentrated, and precipitated
into diethyl ether. The product mPEG1gk-bdtanoaldehyde was collected by filiration

.a_nd dried under vacuum. Yield: 1.7 g. NMR (ds-DMSO):‘ 3.21 ppm (s, ~-OCHy); 3.5 -

| ppm (8, ~O-CHaCHp-0-); 3.85 ppm (s, 2H, -O-CH>CO-NH-); 7.67 ppm (-NH-); 9.66

ppm (-CHO-).
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WO 2004/ 013165 PCT/ EP2003/ 007711 -OCH3); 3.5 ppm (s,
-0 CH2CH2-O ) ; 3.85 ppm (s, 2H, - O CH2- CONH-) 4. 44
nPEQ20ok- but anoacetal (14.7 g, 0. 73 nol ) was th
di ssolved in 200 mM of 10 % CF3COOH and the sol ut| on
woaseiiesr ed at room t enper at ure over ni ghecr/ERew3 0@ 10f
the m xture was adjusted to 6.0 by addition of 1 N
NaOH sol ution, and sodiumchloride (10 wt - % was
added and then the pH of the solution was adjusted to

7.0 by addition of 1 .o The m xture was extracted
wi t h di chl or onet hane. &Qﬁ@éogrgani c layer was dried

over Sqﬁé#@;ﬁiﬁ' Jf%gzis wliﬁ'ntlrﬁﬁgﬁigp%%%%cfeﬁg g and

pr eci pi

O D TR GroLIMAE) ok Bty
Dbt B f°&(8ﬁ?%%ﬂf&°?”%é? Bt %ﬁ%&% il
oot en e iR At dhefeimnfdodh M e
Rt e e
proteily hwi%%%na@ﬁ’?/&f%ﬁ‘ﬁﬁ%%@p ﬁgt B8 i i< i of
05 M2t Syt “ﬁk%?s? oS ASHrelign S0Bq SRt ke r s
o b ézqg@aﬁcfcg:q«%ﬁszsw B o S <
s AR T A BB S S b o

concehAHAY frgrguogs- mM fo 1 M NaCl in 20 mM Trs, pH 7.5 was used to

separate pegylated T1249 and unmodified T1249.

Example 3

Preparation of mPEGsc-butanoaldehyde -
mPEG of molecular weight 20,000 (60.0 g, 3 mmol) in 800 ml of toluene was

: azeotropiqaliy dried by refluxing for 2 hours, followed by the removal of 200 mi of
"toluenej.‘ The resulting .sofutidn was cooled to room temperature then potassium
L tert-_but’oxic?e {06849, 6 mmcﬂ) in'20'ml of absolute tert—bqtanol and 20 mi of toluenhe

‘wasfaddéd to the PEG solution. The resullting mixture was stirfed for two hours at
| roo_m.téfﬁperatu_re under érgon. Te'rt—buty! bromoabetate (1.00 mL, 6.75 mmol) was

_ added-to the reaction via. syﬁnge and the reaction was stirred overnight at room
. temperéture under argon.. The reactio'n. solution was then condeﬁsed by rotaty

| | eyaﬁbratibn. The residue was precipitated by addition to diethyl ether.  The
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WO 2004/ 013165 PCT/ EP2003/ 007711 room tenperature. The

reaction m xture was then diluted 10-fold with

equilibration buffer (20 MM Tris, pH 7.5) and

filtered through a 0.45 mfilter. Pegyl ated T12484J%§y2007

purified fromthe reaction m xture using anion '
wexshasge chr omat ography (Q Sepharose). FCTEPR@3/007711

gradient with increasing salt concentrations from 75

mM 200 nmMto 1 MNaC in the equilibration buffer

was used to separate di-pegylated, nono-pegylated and

oAt et AT RS e RS

. 49 1 EQ20k-

in velgg S ied 42 o R #%éﬁ?ﬁééﬁ’f-@f Plpﬁ‘h?’ aE; e3Pl €
T 0 [

0K B ol e CPRGHE N 780 LM & 2ok Dr R aEsY y 2. o/
and diafiltered into the storage buffer (PBS buffer,
pH 7.3)  and stored at -20C until further use. An

i S i e
o s Rl oo 2 LG e 1 o, ABRR [ Yl
he AL BR2 i\ RSB ARATE R e FH BB ano
e s Byl U SERELIRINIR) e G R bl
soaBUEHRAE, Albrdd S8R FIARA TR BrlRletd pfPYelhE Syl e

proc B OB B 50 AR el e §iSPERST
veoulef Vi 3B 5 oGBS BT AR ey 20°

. CHaCH-0-); 4.01 ppm (s, 2H, -O-CHz-COOH).

-‘mPEezgk-caerxymethyI acid (20 g, 1.0 mmol)- was then -dissolved in
| anhydrous dibhlororhethane (100 mL) followed by the _f_.-lddition of 4-

, aminobutylr_a_ldehyde diethylacetat (0.77 mi, 4 minol), 1-hydroxybenzotriazole (270
- mg, 2.0 mmol), -a.nd dicyclohexylcarbodiimide (620 mg, 3.0 mmol). The mixture
o was-étirre_*d -cwemight. at room temperature under argon. The reaction mixture was
filtered, condentrated,'and precipitated with mixture of 2-propanoi and diethyl' ether
_(_1 ). The’product mPEGzok-butanoacetal was driéd in vacuo overnight. Yiéld: ’
_ 18.6 g. NMR (d-DMSO): 1.07-1.12 ppm (i, 6H, (-O-CHz-CHa)a); 1.46 ppm (m, 4H,
.-NHCHZC_HacH.o_?cH-)_; 3.08-3.11 ppm (g, 2H, -NHCHzCH,CH-CH-); 3.21 ppm (s, |
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am no term nus, but protected at the carboxyl term nus

by -NH2. The nolar ratio of PEG reagent to T124 S

1?/1, 1: 2, and 1:5. To the reaction m xture 10%(\%?@?““”2007

of 0.5 M sodi um cyanoborohydride solution in water
wowasy@aeided. An al i quot was renoved at therep2003007711

predeterm ned tine interval of 2, 4, 6, and 24 hours

at room tenperature. Table 1 Potassi um Phosphate

Buffer PH 6.5 T1249: Tinme Point % nono- %di- %td- %

-COHl B R U1k Oy, ééﬁﬁp"ﬁgg%%%&%c@z@f@i&%gﬁgt&ﬂi
& g RO R 8 BB 013165 PCT/ EP20031 007711
T1249: Tinme Point % nono- %di- %tri- %T1249 PEG

Mol ar pegyl at ed pegyl ated pegylated Ratio 1:2 4h 34
1.14 0 63

MPEGao-butanoacetal {14.7 g, 0.73 mmol) was then dissolved in 200 ml of
- 10 % CF3COO0H and the solution was stirred at room temperature overnight. The
- pH of the mixture was adjusted to 6.0 by addition of 1 N NaOH solution, and
sodium chloride (10 wt %) was added and then the pH of the solution was adjusted

- to 7.0 by addition of 1 N NaOH. The mixture was extracted with dichloromethane.
The organic layer was dried over sodium sulfate, filtered, concentrated, and

- precipitated into__diethyf ether. The product mPEGy-butanoaldehyde was collected

| by filiration and dried under vacuum.- Yield: 13.1 g. NMR (de-DMSQ): 3.21 ppm (s,
.-OCHe,); 3.5 ppm (s, -O-CH2CHz-O-); 3.85 ppm (s, 2H, -O-CHz-CO-NH-); 7.67 ppm

~ (-NH-); 9.65 ppm (-CHO-).

Example 4

- Pegylation of T1249 with mPEG,jc-butanoaldehyde -

Bﬁtanoa[dehyde of PEG '20kDa' prepared acéording to Example 3 waé
added to 20mg of T124Q' (purity 93.7%) which was .disso!ved in 0.4 ml of 50 mM
:_ bbrate, pH 9.5 buﬁerran_d then' diluted 10-fold with 100 mM potassium phosphate
B pH'G..'S in a molar ratio of 10 rholes of reagent per one mole of T1249. The T1 249 |
' pdly'pept'ide.was deacylated at the- o-amino terminus, but protecied at the carboxyl . -
_termi:ln'us by =NH2. To the reacﬁidn mixture 0.4 mL (10%, v/v) 6f 05 M sodium |

6yanobbro-hydfide-(Na\_BH,gCN)- solution in water was added and stirred for 4 hrs at
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1:2 6h 37 1.55 0 59 1:2 24h 39 3.16 0 54 1:5 2h 53 5
0 39 1:.54h 59 9 0 26 1:5 6h 61 12 0 20 1:5 24h 55
123 0 15 For Table 2, butanoal dehyde of PEG 20kBRy,nuary 2007
(MPEQ20k- CMAB) prepared according to Exanple 3 was
added to 5 ng of T1249 (purity 93.7 %9 in 50 mM
woedassisssm phosphate pH 6.0 in a nol ar r atdgraséeen
nol es of PEG reagent per one note of T1249. The T1249
pol ypepti de was deacyl ated at the a-am no term nus,
but protected at the carboxyl terminus by -NH2. To the
reactipon m.xture 10% (v/v of 0.5 M sodiu S
roomSERRBE % PGB TS HepeliBe oS, pauihraton
butte (ABPSTSo P2, 5 Enailol RO B & 15 REavmed Tt249
tenperature. Table 2 Potassi um Phosphate Buffer pH 6.0
was quiigd from; he reagtion NikUIROYRING Bhie exchiapge chigmpiogrephy G
Mol ar pegyl at ed pegyl at ed pe%yl ated Ratio 1:10 2h 60
Sepharpsg). Axsten graglian V\Gg incgeagingceali jooneerdiqtions amg'57mby 26¢)
24h 38 38 .18 4 For Table 3, butanoal dehyde of PEG
mM tol i NebircHsk eqikegtiop s sgs used to separate di-pegylated,

mono-pegylated and unmodified T1249 from each other, respectively. The above
experiment was repeated starting with 70 hg T12489, 1:10 molar excess of PE G-
| butanoaldehyde and purified as described earlier. Ther mono-pegylated T1249
{200mM NaCl eluate) pools fronﬁ both experiments were combined, concentl;ated to
approximately 2 mg/mL and diafiltered into the storage buifer (PBS buifer, pH 7.3)
and stored at -20°C Onﬁl further use. An aliquot of the material Was_ used to és‘séy

for antiviral activity.

Example 5
% Mono-, % Di-, and % Tri-Pegylated T1249 with mPEGac-butanoaldehyde

The % Mono-, % di-, and- % tri-pegylatgd -T1249 with . mPEGggk-
: ibutan.oalde_hyde was deteﬁnined through a series“ of éxperiments %ere the
T1249:PEG molar ratio, pH of the reaction éo_lut]on, and .'reaction time were varied
as"seeh below in Tables 1, 2, and 3. Thé purpose of these experiments was io

optimize the pegylation péranieters.

For example, in Table 1, butanoaldehyde of PEG 20kDa (MPEGgan-CMAB)
'prepgred according to Example 3 was addedto 5 mg of T1249 (purity 93.7 %) in 50

mM _pqtéSs_ium phosphate pH 6.5, The T1249 pélypeptide was deacylated at the a-
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according to Exanple 3 was added to 5 ng of T1249
(purity 93.7% in 50 nM 30 24 January 2007 WO
2004/ 013165 PCT/ EP2003/ 007711 potaSS|un1phosphat§4ﬂ£unyzog7
5.5 in a nolar ratio of ten noles of PEG reagent per
one nole of T1249. The T1249 pol ypepti de was
woeRgybated at the a-am no term nus, but pEfaLRGHE AL
the carboxyl term nus by -NH2. To the reaction m xture
10% (v/v) of 0.5 M sodi um cyanoborohydri de sol ution
in-water was added. An aliquot mas reaned at the
edeterm ned tine interval of , and 24 hours
armify ST, DUbRYBlsclatiat e Sl 18Tk Niim GpaR alo of
Buf f e T1249: Time Point % nmono- %di- %tri- %
\ PEGTTf%Q@* f@E@%\W@? Tdeligl atdetiS-pdgyhafaagtipneamidge d8%Hutvi of
: 47 7 0 41 1:10 4h 58 16 0 20 1:10 6h 60 22 3
0.5 MOSOdP'ﬁ Fyaaeposshydide solationTinewpier vast adgiedof ARuiiguot whas |
and trj-pegylated T1249, and unreacted free T1249 were
remqyRd 4t 188 mﬁqt@w%ff@ﬁa@éwapet% & Ge\asry24 bgetsi nroom
: m xture. The data exenplified in Tables 1, 2, and 3
emMP&FERYE- i | | ustrat es when optimal amounts of nono-
pegyl ated T1249 is achieved under varying conditions
of T1249: PEG nol ar ratj.0o,, .pH, and reaction time. For
exanple, in Table 1 an L al nono- pegyl ati on of 61%

Potassium Phosphate Buffer pH 6.5

T1249: Time FPoint | % mono- % di- % tri- 1 % T1249

PEG Molar | pegylated | pegylated | pegylated

Ratio

1:1 12h 14 0.1 -0 84
1:1 4h 118 0.19 0 81
11 , 6h 21 0.21 g 78
1:1 ‘ 24h 125 0.91 0 72
1:2 2h 29 0.69 0 68
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is showmn at aT1249: PEG Mblar Ratio of 1:5 and a tine

point of 6h. In Table 2, an optinmal nono-pegyl ation

of 61%is shown at a T1249: PEG Mol ar Ratio of 1:

atime point of 4h. In Table 3, an opti mal %Q;faﬁzﬂéiyzom

nono- pegyl ati on of 60%is shown at a T1249: PEG Mol ar
w®adowosef 1: 10 and a tine point of 6h. 3lp@deredv@t

2007 WD 2004/ 013165 PCT/ EP2003/ 007711 Exanple 6

Det erm nati on of Pegylation Sites To evaluate the site

of PEG attachment to T1249, a series of experinents

was perfornmed. The results denonstrate that >95% of

t he - mpdific ted —at the N-termanal

<t

T124%: y ot o S IBHEOREd % IN0Addi% fbnal  npdithi cat i p# Si268s fay
PEG(%%%‘? to a ninGrAGEET ca PERYIBISS  [Rpavieies) r | exact

Raliq dentityv is notl cl earlylestahlished. ln arder ta

12 deterifBe the PR& modifildatdon silt®. a sanhbd was |

12 digestBl _with [8Adoproteilddse Lys-€C and t heSheptide
1:2 separpPéll by rev8rse phadel6HPLC. | Q ndivi dup$4 peptid

U707

1 1:5 peaks{@ere furth8r anal yHed with |fano _spr ay3ESI

135 (el ectélospray [B8Bni zati 88) nmass Sgectronet 2 MALDI

15 TOF (hélbri x assbsted | agd2 desori@i on/ionj20ati on-t| ne

1:5 of fl|84it) massSSpectrome8ry and [Nt er m nal 15 Ednan)

sequenci ng. These procedures are summari zed bel ow.
Sanpl es of 20K nono- pegyl at ed- but anoal dehyde- T1249

( Fok Table@, biNBibaYER@) op PEC2eRDAaqePEH AICHABEN Rl 4
and T1249 (free a-amno termnus; carboxyl term nus
accoiingt ©cEethply 3-Md2addedrie pmat ﬁOT‘bMQC(ph&;% ol oes iredowhih
' endopr ot ei nase Lys-C for 2 hours at anbi ent
~ potadskemphasptiaie pM 6.0 imaeory 8tid of ©AZYEIEs of PEG Sedfonildrlone

(Ww). The reaction was stopped by adding acetic acid
moletod Td249.nahe T1249 polypeptide was deacylated at the a-amino terminus,
bt protected at the carboxyl terminus by -NHz. To the reaction mixture 10% (v/v)
of 0.5 M sodium cyanoborohydride solution in water was added. An aliquot was

rér_noyed at the predetermined time interval of 2, 4, 6, and 24 hours at room

temperature.
Table 2

Potassium Phosphate Buffer pH 6.0
T1249: Time Point | % mono- | % di- .| % tri- % T1249
PEG Molar | - | pegylated | pegylated . | pegylated
Ratio ' ‘ - L :
1110 | 2h 60 11 |0 22
1:10 4h 161 123 0 10
110 6h - 159 24 5 17
1:10 24h 38 38 18 4

- For 'Téble 3, butanoaldehyde of PEG 20kDa (mPEGzq-CMAB) prepared

- acccrdiﬁg 'to Examplé 3 was added to 5 mg..of T1249 -(purity’ 93.7%) in 50 mM
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concentration of 2% (v/v) The separation of

proteol ytic peptides was done by reverse phase HPLC

with a HPI 100 HPLC system equi pped with a Pheno

Luna reversed phase colum (C 18, 3, 150 x 200 %L%aryzoo’/

The sol vent system consisted of water, acetonitrile
w@mdydisied | uoroacetic acid (0.05% . The greegiseihsddRs:

from5%to 64% 32 24 January 2007 WD 2004/ 013165

PCT/ EP2003/ 007711 organic solvent in 50 mnutes at a

flowrate of 0.2 m/mn. Peptide containing peaks

R RO I
mole; et ‘gt udne Joae? aeuPaHE wie dBAPTIRPRL At BT erminis,
but EIRER AT Nl coroad U Ao Terilp JoedonRRALS (o
o o 3 S0 e S e 5 5
ool 4P PSRN SAAne FRFVELE) Scfel POY & BRI 98 rRem
term nal (Edman) sequencing on a Perkin Elnmer (ABI)
te.mpﬁqagggse instrument. The results of the reverse phase

HPLC anal ysis of the proteolytic fragnments of
pegyl ated T1249 are sho in,Figure 1. Figure 1 shows

the UV trace obtained f he reverse phase HPLC
anal ysis of the two sanples. The N-term nal peptide
observed in th h 4te HuffeaH BI6- 20 in Figure 1

B) is alnost totally absent in the PEG nodified T1249

T1_24'Fi_gu B Paint! 1S4 farh- OTTES TR pg—:dk% pear ELIQ/S-F '
PEG MBS 1N Fl gurﬁegﬁtd I p&d}%@d nsspé & e modi ¥| ed
RatioP€Pt 1 de(s) . _ :

1:10 2h 47 7 0 41
1:10 4h 58 16 0 20 °
1:10 6h - 1860 22 3 10
1:10 24h 132 38 25 3

. The percentage of mono-, di-, and tri-pegylated T1249, and unreacted free
T1249 Were obtained by reverse phase HPLC for evéry reaction mixture. The data '.
‘exemplified in Tables 1, 2, and 3 above illustrates when optimal amounts of mono-
pegylated T1249 is achieved under varying conditions o_f ™ 249:PEG molar ratio,
| pH, ana feaction time. For exarhple, in Table 1 an optimal mono-pegylation of 61%
~ is shown at a T1249:PEG Molar Rati6 of 1:5 and a time point of 6h. In Table 2, an
optimal moho_-pegyiation of 61% is shown at a 'f1 249:PEG-.Mo1ar Ratfio of 1:10 and_

a time point qf 4h. 'I'n Table'.3, ah optimal mono-pegylation of 60% is_'shown ata

~ T1249:PEG Molar Ratio of 1:10 and a time point of 6h.
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Mass--spectroscopic results obtained fromthe anal ysis
of individual HPLC fractions are summarized in Table
4. Al experinmental nolecular weights of non- modisfh&fry 2007
pepti des were conpatible with the cal cul at ed ones.
Table 4: Analytical results obtained fromcoll ected
whRW@oBreact i ons (see also Figure 1). 33 gdchasbreuiii
2007 WD 2004/013165 PCT/ EP2003/ 007711 HPLC MN MWV
N-term nal Peptide identity Seq ID Peak' (calc.)?2
(exp.)3 Sequenced4 Da Da PEG 17 922.4 922.4 A. NEYELXK
Seq ID:2 PEG 22 161% n. A. | TALLEQAQ QQEK Seq
ID:3 PEG 34 n. A 23082 XK PEG W EWEXK Seq 1D 4

PEG 37 1122. 4. = NH2 Seq | D5 HT- 17
922.4 922. 4 ﬁe—‘éﬁﬁéﬁﬁ@é{% 20 1032.5 1032. 4

n.A. WEWEXK Seq ID:4 HT-22 1611.9 1611.7 n. A
ITprpvaieRghecER oSG pitachment 3¢ T1249, & sarkez2ofexpenents
WASLWVEWF-NH2 Se ID:5 'see also figure 1; 2cal cul ated
was pergiiedndés resulpaenmnstaatarihad >rRRds of theDagodification sploeated
' ESI M5 of non-nodified peptides and MALDI TOF M5 of
at the peteyrjpalitypleghanapesides., Additienamediticatiomsitessagyuesoer togg
~ n.A = not available, x = none identified; 5based on
- minor fggree bpEk), b theiy exant identigémmt deagiyesteblishedThe ami no
: aci d sequence of the wunnodified T1249 sanple is:

“In order to determine the PEG modification site, a sample was digested with
- endoproteinase Lys-C and the peptides separated by reverse phase HPLC.
lrtndividua! peptide peaks were further analyzed with nano spfay ESI {electrospray
“ionization) mass spectrometry, MALDlI  TOF (matrfx assisted laser
.d_esorption/ionizaﬁon-time of flight) mass spectrometry and N-terminal {Edman)

sequencing. These procedures are summarized below.

-' .Sam_ples of 20K mono-pegylated-butanoaldehyde-T1249 (20k mPEG-
CMAB-T1249) prepared according to Example 4 and - T1249 (free a-amino
terminus; carboxyl terminus protected by -NH,) were proteolytically digested with
3 '_ endoproteinase Lys-G for 2 hours at ambient temperature with a sample to enzyme
"ra‘tio of 1-0_/_1 '(wlw). The reaction was stopped by adding acetic acid to a final
concentration of 2% (VAv).

The'.separaﬁc.)n of pr’oteoiyﬁq peptides was ld.one by reverse phase HPLC
wiih_ a- HP1 iOO HPLC system équipped with a Phenomenex Luna reversed phase
_cqturhn {C-18, 3y, 150 x 200 mm). The solvent system consisted of water,

' a_détoﬁiiﬁl_é and tﬁfluo_rdaéetic acid (0.05%). The gradient was frgm 5% to 64%
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W QEW EQKI TALLEQAQ QQEKNEYELQKLDKWASLW EW F- NH2. The

MALDI TOF mass spectrum obtained fromthe intact PEG
modi fied T1249 is shown in figure 2A. The neasung uary 2007
mol ecul ar wei ght was 26758 Da. Note the presence o

some non nodified, peptide. The origin of it is
woubkenidy not knovvn, however it coul d ppé&gEdbdhdrybe
caused by the neasurenent in the nmass spectfoneter - - -
itself. The MALDI TOF nmass spectrum obtai ned from
fraction PEG 34 (figure 1) is shown in figure 2B. The

L TR e

_ HPLC fraction PEG 34 as the one
Wef%%ﬂﬁ?%{?w%@fbﬂﬁéafﬁé@%d. fied peptide(s). The presence
of PEGin this HPLC fraction could also be shown by

21 ARER) SotpreC T o Graesd Sk ErBR0R 0 Fol hess
‘specTRRfioh et Rk O g el N FPlditpere
w@%&U@é@“@'ﬁP% PO B w RES PR PR pgaining
fecifjef '@?@@ME?E@QF.%W Fq‘?v%:%f%ﬁ bikot Befex
mstr%r,ﬂew@%tﬁg% N T N e T

..spectrumas well as the results fromthe N-term nal

ac'd'sequenci ng identify the N-terninal tryptophane as the
naj or PEG nodi fication site. The results above are

it R R S T
terml %‘%E{j @?%gﬁég{%n@b% rﬁ{ gp,gg,gmtpr%éénka rﬂ‘lF I;]r}ect ly to-

- excluded, the-
The results of the reverse phase HPLC analysis of the proteolyiic fragments

of pegylated T1249 are _shown in Figure 1. Fi’gu"re 1 shows the UV tfrace obtained
.f.rom ihe-reverse phase HPLC analysis of the two saniples. The N-terminal peptide
observed in_ the éontrbl T1249 {(Peak HT-20 in Figure 1B} is almost totaliy.absent in
the PEG 'm_ddiﬁed T1249 (Figure 1A). lnstead one ne\& peak appeared (Peak

' PEG-341n Figure 1A). It contains the PEG modified peptides).

Mass-—spectroscopic resulis obtained f_rdm the analysis of individual HPLC
fractions afe summarized in Table 4. All experimental molecular weights of non-

modified pepﬁde's were compéﬁble with the calculated ones.

Table 4; Analytical resulis obtamed from coliected HPLC fractlons (see also
thure 1) : . :
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results fromthe N-terni nal

contradi ct the presence of a

the N-term nal amino group. Exanple 7 Pegylation,
T1249 wi th nmPEGLospropi onal dehyde A propi onal dehydeé

sequencing appears to

"bl ocki ng" PEG noi ety at

PEG 1 kDa, having the follow ng structure is used.

wbhialstdeH2- CH2- 0) 227- CH2- CH2- O CH2- CH2-

Crlet/ersft3/06v910f

nMPEGLCK- pr opi onal dehyde was added to 20 ng of T1249

(purity 93.7
phosphate pH 6.5)

mnnt neaer

in
in

7

1.0 ml of

a nol ar
nf. _T1240

buf f er

The T1249 nnl

(50 MM pot assi um
ratio of 5 noles of

lnnhf Lde

HPL
Pea t

gt

tﬁégggrb

t ur 82109

sol

ution in

i PRAYERSP -

ni-tarmirgln

0.5 Mso

b tRepigeidenttyyt | p
NH2. To t he reajs

dium r‘ynnobnr oh

/dride

r 584 ed

‘ti_on

wat.er \We

s..added._a

d_stirred for

hour.s_ at

PEGl4d

m_t e¥qeef

t ur 82241

0.4 Janu

EYBHak  wp 20

NBEQHNZAS |

PEG{8¢&1
t he

'/ EPYOUH

reactio

D07 7811.Pe

m_xt .ur

G-ated T

1FADLBRAQKLRFKi

b using ioh._exchanae

bdeq Hyth

PEG8H4/]
112

omat otfa

49 foll ows

h 230895

XORWE@Ky

c @&V QEWERK pe

pFeatlad

PEG-GH]

-O- 1S

CH2 18924 (

CAA.CH2- O

OMASCWEWEINHIH-

Beqt:5

(1l

1) Alin

ear gr adi

ent with

i ncreasi ng sal t

HT-1ton

cent92e4

ons g2

6A.MM to

INBYIREK i n 20

84 IDrps,

HT-26H

7. 510625

used0Bn4 s

sagar at e peyRIFNWRAKT1249

nBel 1D:4

jodi {41dd

1124011.7

Thel. per centiRge EOAQIDROEK e

OS¢ piesl

HT-2mi,
HT-3712

49 pymd.a

nrea¢eeg

hreee T12400W8EWEVER-NHZDt

aseeih:Hy

reverse phase HPLC and determned to be 31.7

%0 Exanpl e

- Tsee 8so fidhe1} MAGLIaNRL dxabt RbssAR BRY dmeasured mass in Da, hano spray
' ES] MS of non-modified peptldes and MALDI TOF MS of PEG-modified peptldes
“automated Edman sequencing, n.A. = not available, x = none identified; *based on
MW compatibility and/or Edman sequencing. The amino acid sequence of the
unmodified T1249 sample is:
- WQEWEQKITALLEQAQIQQEKNEYELOKLDKWASLWEWF-NH,.

" The MALDI TOF mass specttum obtained from the intact PEG modified -

T1249-is shown in figure 2A. The measured molecular weight was 26758 Da.

Note the presence of some non modified ,pepti'de. The origin of it is currently not

known, however it could pofentially be caused by the measurement in the mass

spectrometer itself. The MALD} TOF mass'spectrum obtained from fraction PEG-

34 (figure 1) is shown in figure 2B. The measured molecular weight was 23083 Da.

' The molecular _weight as well as the abpeérénce of the mass spectrum identify this

HPLC fract_ibn PEG-34 as the one contaihing the PEG modified peplide(s). The

| p'resenCe: of PEG ih this HPLC fraction could aiso be éhown by nano spray ESI

" - mass specirometry {(data not shown).
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These assays score for reduction of infectious virus

titer enploying the indicator cell |ines MAG

(Mul tinuclear Activation of a (Gal act osi dase | ndi 543} Qhary 2007
or the CCR5-expressing derivative cMAG. The ¢ &y
cell line was derived from parental HelLa ceIIs by

woOnBdot/pdisgi ng genes for CD4 and an H V-1 LiEcbod@erii
b-gal reporter with an anphotropic retrovirus vector

(Kimpton J, Emerman M J Virol 66:2232-9, 1992). The
cMAG cell line was derived fromthe MAG cell Iine by

- orbal FafPecey 6‘%@%@%‘%@%@@'&5‘3% (R 56 itpur in
fgurg i of 6 2P A AR hsefr‘ILée?swC?vc‘%%%' 156 15 gf%ﬁaﬁﬁpelﬁ C(m@ﬁde
"QE}O@’? . SfirEies) @bor 21l 2R ﬁg%fg%éﬂveyr o Afbae Soite ©
werg, TedhyGBY i, shBTRRRLRATA o | Brocliely B FarGinase: e’ Bo
recol 81 5 A AR AN Fhstibri GRuts ety , 8 RPERW Y tragesus
the B 0E XD Gre' SE050mA 26148085 NS et 3t 54 e ML o
scabfifinERenty Tiel il (e A SR Bt PER B G easiiy

equal to the nunber of infectious virions in the

C TPRBRE appRe el G R tPhn BB Befen i
oo b B S - L e RO
tnkagid bty B BCRRorfRat Ris, PRAL ﬁ%ﬁ{}o o B0, S5t e,

I.nf ect ed e _enunerate

AR el eRlans e ols iepfrdin iR o
“blocS?\g’ﬁfgI:etg ygtt g Nstermlna amlnc|> gr}]r%ﬁlfg relationship between

Examgle 7

Pegylation of T1249 with mPEGie~propionaldehyde

A propionalde_hyde of PEG 10kDa, having the following structure is used.

| ,CHs—O-(CHg-CHg-O)agf-CHz-CHg-O-CHg-CHz-CHO
200 mg of mPEG10k-proptona[dehyde was added to 20 mg of T1249 (purity 93.7
%) in 1.0 ml of buffer (50 mM potassmm phosphate pH 6.5) in a molar ratio of 5
moles of reagent per one mole of T1249. The T1249 polypeptide was deacylated'

at the a-amino terminus, but protected at the carboxyl terminus by -NHo.

_:TO' the reaction mixture 10% (viv) of 0.5 M sodium cyanoborbhydride,

‘ 's_olutio'r'a in water was'_added and stirred for 4 hours at room temperature.
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and the nunber of infected cells visualized by the

imager. In the MA@ and cMAG assays a 50% reduction
ininfectious titer (V'No = 0.5) is significant %@‘ilanuaryzom
provides the primary cutoff value for assessing '
antiviral activity. A 90%reduction in infectious

wa tdber3163/r , / Vo) i s used as an additional pegleefohsi¢dhiie
on assessing antiviral activity. Each test conpound
“dilution was tested in duplicate against a virus
i noculum adjusted to yield approxi mately 1500-2000

Poayifii° 1240 e, Bt ish offn Jdedtn, e eging, o grtingie
*chrorfiibdriphy] @) OWRE MG Dt kiSRG UG aRd 24 TS
. ater’, “an rnhibi }8 e 16 f@&?‘f’-cell fusion

(WId C, Geenwell T, Matthews T, AIDS Res Hum
RS P T e T e U LT
A lnc2P Eont R fetilo W ForeRithE ol i PG V™ 0
M 18 BT 455 b 0 SERB R o Bloc TR G Epedua A"
The %%r&%t&d%?o%égﬁ%@%}eg o bR JRHAES B2 71548 Wal heT
B T T R

ectTous virus 1'C90 is defined
as the dilution resulting in a 90%reduction in
infectious titer. Exanple 9 | C50AC90 for Pegyl ated
T1249 IC 50 and IC 9@ resulds for T1249 and T1249
pegyl ated with nPEQCK: noal dehyde . (Exanpl e 4),

herei nafter " 'ﬁﬁ@l@.ﬁ%ﬁiﬁﬂﬁﬁ&é}# s shown in Table 5
bel ow. The | : e determned in
- RGO £RAGS s¥brk or reduction of infectious virus titer employing the
indicator cell lines MAGI (Multinuclear Activation of a Galactosidase Indicator) or
' _t_he CCRS5-expressing defivative cMAGI. The MAGI cell line was derived from
pérental Hela cells by introddcing genes for CD4 and an HIV-1 LTR-driven b-gél
reporier with an amphotropic retrovirus vector-(Kimpton J; Emerman M, J Virol
| 66:2232_-.9‘, 1992). The cMAGI cell line was derived from the MAGI cell line by
| introductioh of the CCR5 gene using the amphotropic retroviral vector, PA317
(Chackerian B, Long EM,_ Luciw PA, Overbaugh J, J Virol 71:3932-9, ;1997). The
| CMAGI cells sﬁppﬁ_ort .re;—alicétio.n of ;émfmafy NSI (R;G) i_solatés and laboratory adépted
~ X4-viruses, while the MAGI cells suppbrt replication '6f only X4 viruse's, Both cell -
- lines exploit the ability of HIV-1 tat to transactivate the ekpression of a b-
.ga!acto_sidase reporter gene driven by the HIV-LTR. The b-gal rep_ortér has been |

modified to localize in the nucleus and can be detected with the X-gal substrate as -
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Exanpl e 8. 38 24 January 2007 WO 2004/013165

PCT/ EP2003/ 007711 Peptide 1C50 (pg/m) 1C90 (Ng/ m)

T1249 0.003 0.023 nPEQ20k- CMAB- T1249 0. 041 (batﬂlb 11% 20
0.206 (batch 1) 0.170 (batch 2) 0.835 (batch 2) *TaBie 2097
5. 1C50 and IC 90 results. Reduction (1C50, 13.7-fold

wand4d1689, 9-fold for batch 1) of in vitrerawpbdesostial
activity was observed with nPEQOk- CMAB- T1249 conpar ed
to the parent T1249 nolecule. However, this loss in
invitro activity IS not predictive of the in vivo

:ntenspmlﬁ%% r?qchﬁtl\ébt%,&qﬁf‘d%gs"&;ﬁﬁc%ni ﬁugﬁoér%?(@télﬁed
B A TS w1

Labh
Challef'%e-@?&f@ 'tﬁ%ﬂ‘arﬁ?@ arlogrg Bpn{éslgﬁ%ﬂ F\ﬁor %mﬁeous dose
of T1249 pegyl ated wi th nmPEQok- propi onal dehyde

\/éi( hg 4f%lpftertgjt @Dﬁ‘%tﬁ%ka%% E?brl ngsqlﬁiﬂséle@n@%ﬁwéfﬂ
T, Maggﬁé%frggfeégﬁgs%%o%w? 184PRENGANME AL hrs

I"1"n “a”m ni'num vol'ume of Sodi um carbonate
R T T e
of infetcﬁon. Infected cells were enumerated using a CCD-imager and both primary
and laboratory adapted isolates showed a finear relationship between virus input
~ and the number of infected cells visualized by the imager. In the MAGI and cMAGI
‘assays a 50% réduc’:ion in infeétious titer (Vo/Vo = 0.5) is significant and provides
the primary cutoff value for assessing antiviral activity. A 90% reduction in

mfecttous titer (VanJ is used as an additional cutoff value on assessing antiviral

actlwty

| Each test compound dilution was tested in duplicate zlagainst a virus inoculum

. adjusted .t_o yield approximately 1500-2000 infecied cells!wéli of a 48 well micro titer
plate. The test cbmpound Was added to the cMAGI dr MAGI cells, followed by the
'vilrus inbcu!a and 24 hrs Iater an inhibitor of infection and celi-cell fusion (Wild C,

: 'Greenwell T Matthews T, AIDS Res Hum Hetrowruses 9: 1051-3 1993) was added
to prevent secondary rounds of infection and cell-cell \nrus spread The cells were-
“cultured for 2 more days, fixed and stained with the X-gal substrate to detect

_infepte_fi _cellls._. Thé number of infected cells for each conirol and test compound |

= dilution were déte'rmi_ned with the CCD-imager. IC50 is defined as the dilution of a
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provide a concentration of 150 ng nPEGQ2ok- CMAB- T1249
per M in the final formulation. The rats mere dosed
at 8 ng of active ingredient/kg body wei ght.
January 2007 WD 2004/ 013165 PCT/ EP2003/ 007711 A‘?Jeaf““a”mm
dose adm ni stration, about 1 m of blood was collected
whhevishe retro- orb|tal si nus at each ti pEyidsiborrii e
time points were 0.5, 1, 3, 6, 8, 16, 24, 32, 48, 72,
and 96 hours after dose adm nistration. Al bl ood
sanpl es were kept at room tenperature for up to 30
m nutes and_serum was separated with col
test earpRqUNEBRItingHn aBi0iaiedusion é'&!"f%PlFﬁ)ﬂmAI“Ferb |lQﬁﬁa|'s Sgfipade s
wer e -separated on a reverse phase HPLC C18 col um
as theddiliiprerepuiigin afi0seredHetiondm difedlipysytitef. 0. 05 M ammoni um
acetate and acetonitrile. Absorbance was nonitored at
280 nm Concentrations were extrapolated froma plot
(area under the curve v. [nPE&Qok-CMAB-T1249]) using
nMPEG20k- CMAB- T1249 spi ke rumextracts as
cal i bration standardsgﬁﬂﬂgLégported phar macoki neti c

par anet ers wer fc%b H?oq-ljer ;3 serum

concentrati on pro K—CVAB- T1249, its

meEalphhd ¢ @k Pﬁ@forcﬁ@(b r-‘f]’fd ‘? 5{' Varddith Lf'ﬁlj’@@mg- 3

non-conpart nent a anal YySI'S via ver sl on

butan@fﬁ@é’h&ﬂ&gpﬁﬁﬁlgoi)ahé%ﬂpﬁ%%Pg&g@f &vﬁan@éa E%)I?agg shown in _

conme neti'c anal ysi s
Tabléd® Eéoul(a"méfnéﬁﬁ(i ICqo values were determined in accordance with

Example 8.
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WO 2004/ 013165 PCT/EP20 03/00 7 71 1 Fig. 4 shows the

concentration-tine profile of mPEG0k- CVAB-T1249 in

rats after a single subcutaneous dose admi ni strg“aglgaryzom

At the 0.5 hour tinme point no level of

nMPEGQo0k- CMAB- T1249 or a netabolite was detected,

wo Bii/sidds Ny a sl ow absorption process frm‘@“gggﬁmmml

injection site. For the netabolite, the first

detectabl e concentration was found at 6 hours post

dosi ng, which represents a slow course of netabolite

formation. The | owest serum concentrations of
—RPEG20k-CMAB-.T1249 and its netabolite were detected

Peptate 48 and 72 holircs ,tm|pIOS| ng, re Eotyal Systemic
jlesat: iRy -

= RERWA TN = A hotk.co or Z2-HeuUrs)
T12 v diimtua —vur T, L\ *A>7 \U —ru mouT~S—uot > A
max, and hal f{0i0D8 are report ed 0.0Tabl e 6, bel ow
mPECH, TIRABT 1 2281 T EG2OKR=CVAB- TTPEE2Ok=CMAB-—Par-ent

and 11249 ‘%2490% $586h De Met abo| 9-2€8 (batsd Ypg hr/ m

279a 508, 766 8 13.9 TI/Z term nal

L _hrg a5 7 13 m@;@%@ér/k 574 TR Vi £
Tablg$/ I 595md4G@0reRitsTraz hr 16 24 16 Table 6.

Phar macoki neti c paraneters for rrPEG20k CVAB- T1249 in
I BeBuctRn B0, 187108 AYGC9T, 2@folcﬁ‘d’i‘ SI gﬂjolf:_ in vitro antj-viral

Phar macoki netics of T1249 ° Study ach treatnment

acnwglr WA ob AR WiHEAPEE,-CRIABEYS1 BB el W thed SA1BR $irag

ver
molecule. However, this loss in in vitro activity is not predictive of the in vivo

- biological activity as demonstrated by the results illusirated in Example 12 (See,

Figure 6).

Example 10

Pharmacokinetics of T1249 Peqylated with mPEGyu-propionaldehyde

Study Design |
- 9-male Wistar rats {Charles River Laboratories, Wilmington, DE) (n=3/time

- poinf) received a single subcutaneous dose of T1249 pegylated with mPEGau-

- propionaldehyde (Example 4).

The mPEGQOk«CMAB-ﬂ 249 was suspended in water and titrated with NaOH

to- brtng to a.pH of 6.8. The mPEGgo|(~CMAB~T1249 suspension was then

- solubilized in a minimum volume of sodium carbonate buffer and diluted with PBS

| 'Buffer to a pH .of 7.3-74. The afnouht of PEG-T1249 employed was sufficient to
provide a concentration of 150 mg MPEG20-CMAB-T1249 per ml in the final -

- formulation, The rats were dosed at 8 mg df active ingredient’kg body weight,
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Laboratories, WImngton, DE) per sex. Each nmenber of
the group received a 41 24 January 2007 WO
2004/ 013165 PCT/ EP2003/ 007711 si ngl e subcut aneou
i ntravenous dose of T1249 (batch 2 referenced in§4ﬁ&w£y2mn
Exanple 9/ Table 5). The rats were dosed at either 1.2
w&boodfs® of the active ingredient/kg ofpd3aa¥ecrat -
Bl ood sanples were collected fromtest animls over a
twel ve hour tinme period fromthree rats per sex per
group at each tine point. The time points were 0.5,
and 12 hours after dose
a fﬁﬁf:ﬁ%@ .aamrruﬁirat@ @é’ﬁﬂi ! @ blopg was dotientedhfremdhe setpt-es
were anal yzed using a T1249 PcAb ECLI A assay. T1249
orbitapbginys %@épf\f\hmg pamho%&m@ppmts\mere Do 153.t6e 8i hPnAdod2H)
that utilizes two different preparations of rabbit
72, anst 9, hews @ftey dogeppdminisiration; Al ﬁp@ Sppl9s WRIQ kept at room
deternminations are preforned by first incubating the
tempefpiuia Jar tupstto s dpminytes sanduiserum hees aseparaietht withscold
' bi otin-1abel ed anti body (preparation A) and
- centrijugelini um | abel ed anti body (preparation B). In the
next step, streptavidin-coated nagnetic beads are
added to the tube in order to capture the

. antibody-peptide-antibody i mune conpl exes
M@&%Mﬁéﬁés) that have formed. The mixture is then

punped through a flowcell in the analyzer, after
\/6H'i lipoch Raraples were: sepatated enta revempiiticed HRLG Otegoiimn
adjacent to the flowcell. ;Light-is generated through

- using @yleak aradigrt eensising 108 AWASt Moammpsizt acstase bedasetonittile.

: rut henium netal ions that are conjugated to the

Absorgritce dvasr monjieredhald28snmn Cancepiraiipys metenexifapoitachiomar e
present in excess in the assay buffer. This |ight

plot (aaerugpger &ha ReveRa dITREGariMABTHR49]A usigpie EnGMABNg

an appreci abl e
T1249 spiked serum extracts as calibration standards.

| T he reported pharmacokinetic parameters were derived from. pboled serum
cgﬁnce‘htrétion profiles of MPEGau-CMAB-T1249, its metabolite, and the
combination of the two, using non-compartmentat analysislvia anNon!in version
: 733 (Phar31ght Corporatlon Mountain View, CA) a commercial kinetic analysus

software package

- Results' :
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anmount of T1249 presents a higher signal conpared to a
sanple containing little or no T1249. 42 24 January

2007 WD 2004/ 013165 PCT/ EP2003/ 007711 Results Eﬁganuéymo?

shows the concentration-tinme profile of T1249 in rats

after a single subcutaneous or intravenous dose
wanmndst ration. Trmax, half-life, AUC (O-rt2/rEPmesrm77and

0-o00 hours); and Chax are reported in Table 7, bel ow

Dose Groups | Parameter 1.2 ng/kg (SC) 15 ng/ kg (SO

1.5 nmg/kg (IV) 5.0 ng/kg (1V) (unit) Tt/2tennina,

(Vi 5o en b tihe S o e OB ot i
after ]F‘?#%}erré;%%bgl r?@téﬁ a%" graé n strégf&df'lzr_é% égﬁq?oh:r P'B? gznnt ng level7'
of SRR gfs“z?%ﬁ'haﬂ[ PRI Vg, 48] eﬁ@iéﬁﬂ?ﬁ@gg 2 slow
ab5°?$ﬁé%&%@%ﬁémq@§£ﬁ%“§%”%r% ol d8h i) bt

conchifdibR ¥as Btk 61 Burs W&t B lynilB {)a(pnresénltse S SRwsourse of

" metabolite formation.  The lowest serum concentrations of MPEGzu-CMAB-T1249

and Ets metabolite were detected at 48 and 72 hours post dosing, respectively.

Systemic CI/F and V4/F, AUC (0-48 hours or 0-72 hours), Cpax, Tn{ax, and

~ half-life are reported in Table 6, below.

Parameter (unit) MPEGg-CMAB- | mPEG;-CMARB- Parent and
T1249 T1249 Metabolite Metabolite
| AUC (ug hrfml} 2797 508° 766"
Comax (g/mi) : 14.8 - 13.9 27.2
| T1_/2 terminal (h!') ‘ ’ 8.9 15.7 " 13.8
| LCVF (mithrfkg) 27.4 14.6 10.0
Vo/F (ml/kg) 353 330 199
Tmax (hr) : 16 . 24 . : 16

Table 6. Pharmacokinetlc parameters for mPEG20k~CMAB T1249 in rats.
| : AUCO-48hn AUCO-72hr
Examglé 11
Phay acokmetlcs of T1 249

 Study Design
- Each treatment group, consisted of 9 Sprague-Dawley rats (Charles River

Labqratories, Wilmihgt_on, DE) per sex. Each member of the group received a
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sl ower cl earance for nPEQok- CMAB- T1249 conpared to

T1249 while having a simlar Crax. In addition, once

the data from T Table 7. is normalized for the %“anumyzom

difference in dose (15 ng/kg normalized to 8 ng/kg as

in Exanple 10), a five-fold increase over T1249 in
wdbdoynegs observed for nPEQO0kK- CVAB- T1249 ¢&a/epdoobér i

hr/m (normalized) for T1249 versus 279 pg hr/m for

nMPEG20k- CVAB- T1249). 43 24 January 2007 WO

2004/ 013165 PCT/ EP2003/ 007711 Exanple 12 Effect of

o H V-1 Viral Load in
S'ﬂgim%@c%@amb‘é% %rﬁoom epé‘li%@ﬁ%&@ma dpisiped e eap
EG, C whi ch ce) re enpl oyed. On Day
oITage 2y o vats (EfR Ao B aorck S o0 48 116 §f b splesngigentig
fter infection with HV isolate. Thereafter, each
ofbcfdy nt group received 2 treatnents a day (a.m and
p.m) fromday 1 to day 6. The m ce were harvested on
day 7. See Table 8 for dosing details. Plasm sanples

| ysi | | ected about 14 hours
Lﬁogﬁl%%iq'é"%@eéesé%m“%&iwé?es%%uﬁﬁg o Buipetedeuiice/

Sal i ne Contr ol /day 9 1-6 am
Pe”"Sg@E’%?ﬁ Egsep &@ebgfﬁuwﬁ ereh ﬁgﬂqpelmgnT potie ppinfpgreray

9 nPEG20K 0.7 [day 9 1-6 am dose
0.5, 19@%%6(%% i@, nng ours after dose admanlstrargi%n Y

| Bioanalytical Method _
' The blood samples were analyzed using a T1249 PcAb ECLIA assay.

T1249 PecAb ECLIA ie a noncompetitive, two site immunoassay that utilizes two
: different- preparations of rabbit PcAb specific for T1249. In ffhis assay, T1249
determinations are preformed by first incubating the diluted test sample in a tube
that also contains biotin-labeled antibody (preparation A) and ruthenlum labeled
antibody (preparatlon B). In the next step, streptavidin-coated magnetlc beads are
| added to the tube in order to capiure the antibody-peptide-antibody immune
complexes (sandwiches) th'at-have formed. The mixture is then pumped through a
flow-cell in the analyzer, after which an electrical current is applied o a magnet
'.adjacent to the flow-cell. " Light-is generated through cyclical oxidation-reduction
- feactions beiween the ruthenium metal ions that are conjugated to the detector
antibodies 'end tripropylamine ons that are present in excesé_in the assay buifer. |
* This light energy is the measured end-point. A sample containing an appreciable -
amount of T1249 presents a hlgher signal compared to a sample contamtng little or

noT1 249
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2 ng/day 9 pmdose 7ng/day 9 44 24 January 2007 WO
2004/ 013165 PCT/ EP20031007711 Dose Group Dose

M ce/ group Day Activity PEG Control 7 ng/day 6 h?anggn 2007

dose pmdose Al 7 harvest Table 8. Dosing sche
H V-1 in plasma was determ ned by real -tine
woltaniisisat i ve PCR Plasma was harvest ed gafepdodsdbPr11
conmpound quantification. Frozen plasm sanples then
under went conpound analysis. Figure 6 shows the effect
~of T1249 and nPE&0k- CMAB- T1249 dosing on the H V-1
viral load in SCID mce. T1249 and nPEQok- CMAB- T1249
are equally active in vivo. The results show no
Res i scernable difference in in vivo viral suppression
tivity as nmeasured against plasma concentration of

tg_e :§St ed &o%und The above results indicate the
SpraspRattatientipe rrefls OhJdA9 Bnrats éer a single

equi val ent in vivo biological activity of
sub H‘%ﬂ dNEyeRusApsa gdminishiationt equal ~ pl asma

concentrations Exarrp e 12), and far superior

ﬂw nlﬁ’&{cﬁ? n%Wd HPAqW e apd O-pribRaEhkarcMAR.TarR 40parted in

denDnstrat ed by the conparison of Exanples 10 and 11.
Tablg g, below.

: Dose Groups :
z‘ar.e;;neter 1.2 ma/kg (SC) | 15 mg/kg (SC) | 1.5 mg/kg (IV) | 5.0 mg/kg (V).
: ni
| Tu2 termingt (B) 2.02 2.00 246 1.86
Timax (hr) 1.09 1.88 - -
Crmax (ng/mt) 6.37 21.5 15.7 46.3
AUC(g.12nn 27.0 107 45.6 118
(1g hr/ml) ' '
AUCq.., 27.6 110 471 120
(g hriml) -

Table 7. Pharmacokmetlc parameters for T1249 in rats.

Considering the pharmacokinetic data for MPEG-CMAB-T1249 (Table 6)

and the 15mg/kg subcutane‘ous dosing with T1249 (Table 7), mPEGx-CMAB-

:._‘-‘l‘1 249 exhibits a 4.5-fold increase in terminal half-lite, The higher T reflects a

slower clearance for mPEG.q-CMAB-T1249 compared to T1249 while having a

a ._'similar Cmax. In addition, once the data from Table 7. is normalized for the

' 'dlfference in dose (15 mg/kg normahzed o8 mgfkg as‘in Example 10), a five- fold '

mcrease over T1249 m AUC was observed for mPEGu-CMAB-T1249 (57.1 g

' hr{ml (normallzed) for T1249 versus 279 pg hi/mi for mPEGq-CMAB-T1 249).



24 January 2007 WD 2004/013165 PCT/ EP2003/007711 The
i nvention being thus described, it will be obvious

that the sane may be varied in nmany ways. Such 9 Jagﬁ]aryzom

variations are not to be regarded as a departure
the spirit and scope of the invention and all such
wopdifiBeat i ons are i ntended to be i ncl udeskmvhéclibdrrh he
scope of the following clains. 46 24 January 2007 WO
2004/ 013165 PCT/ EP2003/ 007711 SEQUENCE LI STING <110>
BAI LON, Pascal Sebastian WON, Chee-Voub <120>
PEGYLATED T1249 POLYEEETI% <130> 21327U51 <150> US
60/ 439, 213 <151> 2093 <150> us 60/ 398, 190

<170> Patentin version 3.1
9.6 hVi ad.in Mice

9 HuPBMC-SCID mice per treatment group (excepi PEG control which had 6
mice) were employed. On Day 0, each treatment group received a pm treatment
after infection with HIV isolate. Thereafter, each treatment group received 2
treatments a day (a.m. and p.m.) from day 1 to day 6. The mice were harvested on
day 7. See Table 8 for dosing details. Plasma samples for T1249 analysis were

collected about 14 hours after iast dose administration.

{Dose Group | Dose | Micelgroup [ Day .| Activity

Saline Control 0 mg/day 9 1-6 am dose .
- pm dose
Ti24¢ 0.7 mg/day 9 1-6 am dose
' 2 mg/day 9 pm dose
7 mg/day 9
| mPEGgg- 0.7 mg/day 9 i6 am dose
| CMAB-T1249

2 mg/day 9 . pm dose

7 mg/day 9 S




<220> <223> Peptide sequence was synthetically

derived. <220>p<221> MOD_RES <222> (39)..(39) <223>

Resi due No. 39 is optionally nodified with an a Q?ayAn}:ary:lOO?
group. <400> 1 Trp G@nAu Trp Gu A@n Lys Ile T

Leu Leu Gu @n Ala dn 151015 Iledn dn du
wbhysydsné& u Tyr A u Leu A n Lys Len Asp LySerb@s@ld7125

30 Ala Ser Leu Trp Qu Trp Phe 35 <210> 2 <211> 7

<212> PRT <213> Artificial <220> <223> Peptide

sequence was synthetically derived. <400> 2 Asn GQu

Tyr Qu Leu A n Lys <210> 3 <211> 14 <212> PRT

Dose Group Dose Mice/group Day Activity

PEG Control 7 mg/day 6 1-6 am dose
pm dose

All : 7 harvest

Table 8. Dosing scheme.

HIV-1 in plasma was determined by real-time quantitative PCR. Plasma was
harvested for T1249 compound quantification. Frozen plasma samples then

underwent compound analysis.

Figure 6 shows the effect of T1249 and MPEGuu-CMAB-T1249 dosmg on
the HIV—‘I viral Ioad in SCID mice.

- T1249 and mPEGq-CMAB-T1249 are equally active in vivo. The results
show no discernable difference in in vivo viral suppression activity as measured

against plasma concentration of the tested compound.

The abové resutts indicate the advantageou’s properties of the invention, the

| o equwalent in vivo bzoiogical activity of MPEGu-CMAB-T1249 and T1249 at equal
' plasma concentrations (Examp!e 12), and far supertor pharmacokmetlc prof‘ Ie of.
‘ mPEGzok-CNIAB-ﬂ 249 as demonstrated by the companson of Examples 10 and -
S,
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<213> Artificial 47 24 January 2007 WD 2004/013165

PCT/ EP2003/ 007711 21327US1.txt <220> <223> Peptide
sequence was synthetically derived. <400> 3 Ile

Ala Leu Leu Gu @n Aladnlle dn A@n du Lys Z%H%mmy2mﬁ
10 <210> 4 <211> 7 <212> PRT <213> Artificial <220>

wo2ignakept i de sequence was synthetical | VecdRipbow 7711
<400> 4 Trp An Au Trp udn Lys 1 5 <210> 5 <211>
8 <212> PRT <213> Artificial <220> _

The invention being thus described, it will be obvious that the same may be
varied in many ways. Such variations are not to be regarded as a departure from
the spirit and scope of the invention and all such modifications are intended fo be

included within the scope of the following claims.
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<223> Peptide sequence was synthetically derived.
<220> <221> MOD-RES <222> (8)..(8) <223> Residue No.

8 is nodified with an am no group. <400> 5 Trp. uary 2007

Ser Leu Trp Gu Trp Phe 1 5 48 24 January 2007
2004/ 013165 PCT/ EP2003/007711 Cains: 1. A conpound

w®of@siyl a (1), 0 11 Rl (CH2CH2O) n- CH2Chrigetdeddy
C- NH (CH2) p CHZ-NHT1249 (1) wherein RL is a capping:
group, mis froml to 17, nis from1l0 to 1,000, p
is from1l to

ng&h 9 is a T1249 pol ypepti de
coval ently bon%le rough its termnal a- am no group.
<110> BAILON,C ubkbasrieording to claim1l, wherein R is

WOy ecé‘f’ ¥ om t he

<120> PEGYLATED T1249 POLYPEPTIDE

© 130> 21327Usl

<150> US 60/439,213
<151> 2003-01-10
<150> US 60/398,190
<I51>  2002-07-24

. <160> 5

<170> PatentIn version 3.1

<210> 1

.<211> 39

<212> PRT

"<213> Artificial

<220> L L .
<223> Peptide sequence was synthetically derived.

. <220>

<221> MOB_RES _
<222> (39)..(3D
<223> Residue No. 39 is optmna"l]y modified with an amino group.

'<400> 1

Trp GIn Glu Trp Glu Gin Lys Ite Thr Ala Leu Leu Glo Gln Ala Gin’

i S 5 10 15

Ile GIn Gln %u Lys Asn Giu Tyr ggu feu Gin Lys Leu.gsp Lys Trp
; 0. o

Ala ser 'I?:?Li Trp Glu Trp phe

<210> 2

211> 7

- <212>  PRT

<213> Artificial

<220= .. . ' : .
<223> peptide sequence was synthetically derived.

<400$ 2
Asn Glu Tyr Glu lgeu,clh Lys

<210 - 3

<211> 14

:<212> PRT

<213> A,r.'t'_i ficial
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group consisting of hal ogen, epoxide, mnaleimde,
orthopyridyl disulfide, tosylate, isocyanate,
hydrazi ne hydrate, cyanuric halide, N-succinimdylgx
sul fo-N- succi ni m dyl oxy, Y4 Jinbary 2007
1- benzotri azol yl oxy, 1-i m dazol yl oxy, p-nitrophenyl oxy,
wen@iMisies CH2CH2- O (CH2) m G- NH (CH2) p. - CHE;1/Er3003/607711
conmpound according to cI aiml, whereinpis 3. 4. A
conmpound accor di ng tgl n%x],t wherein pis 3, Rt is
<220 hethoxy, mis 1, n i1s’from100 to 750. 49 24
<223> Pentider 5eROTE waVBYRATR4T G1B165 1RTT/ EP2003/ 007711 5 A
<400> %Hrrpound of formula: CH3-0-(CH2-CH2-0O,
CH2- O CH2- CHr - CHr - NHT1249 (111) wherein n is from
I1e Thrigiat leu1Leg 0B uafid NpGiR4geidn F1TEMypol ypepti de
covalently bonded through its term nal a-am no group.
6. A conpound according to claimb5, wherein n is

:%ﬂ: pproxi mately 450. 7. A pharnaceutical conposition
<217 e@prising, in admxture with a pharmaceutically

<213> aodé€igtiabl e exci pient, a conpound of formula: OIl .
<20 RL-(CH2CH2Q) " - CH2CHr - O (CH2) m C- NH- ( CH2) p- CHZ- NHT1249
<223> ééﬁk1demkﬂaﬂéﬁc@ vt dyftattaPRi 8G-ig8doup,

<400> 4

Trp GIn Glu Trp gTu'G]n Lys
1 .

<210> S

<211> §

<212> PRT

<213> Artificial

<220> ' .
<223> Peptide sequence was synthetically derived.

<220>

'<221> MOD_RES

<222>  (8)..(8) o

<223> Residue No. 8 is modified with an amino group.
_ <400=> 5

{rp.Ala_Ser_Leu'grp'G1u Trp rhe




mis froml1l to 17, nis from1l0 to 1,000, pis from1l
to 3, and NHT1249 is a T1249 pol ypepti de covalently
bonded through its ternminal a- amno group. 8. A§4Jmmmy2mn
phar maceuti cal conposition according to claim?7,
wherein pis 3, R is nmethoxy, mis 1, and. nis from
wd 0481965 50. 50 24 January 2007 WO 2004/ iddbdeso711
PCT/ EP2003/ 007711 9. A pharmaceutical conposition
according to claim7 in the formof a |ypholized
powder. 10. A pharnmaceutical conposition according to
claim7 in the formof_ an injectable solution or
suspension. 11. Use of2¥8M8 maceutical conposition
conprising, in adm xture with a pharmaceutically
atceptdi) ‘@9@Pb@@ﬂ??ﬂg conpound of formula |, for the
preparation of a nedicanent for the inhibition of HV

infection: 0 Il Rl-(CH2CHO

Ce0 (O C Mk () HRNT298 (i aacgel n

10 to 1, 000,

wherein
Biisa capping group,
m i_s from 1 to 17,
nis from 10 to 1,000,
pisfrom 1to 3, and _
NHT1249 is a T1249 polypeptide covalently bo.nded fhrough its terminal a-

amino group.

2. A compound according to claim 1, wherein R is selected from the
grouﬁ bohéisting of Haiogen, epoxide, maleimide, éﬂhopyridyl disulfide, tosylate,
isocyanate, hydrazine _hydrate, cyanuric halide, N-succinimidyloxy, sulfo-N-
succinimidyloxy, 1-benzotriazolyloxy, 1-imidazolyloxy, p-nitrophenyloxy, and

: | _ o .
| -GHzCHe-O-(C_He)m-f":_-_NH—(@Hé)p.-c_uo.

: 3 " A compound according to claim 1, wherein p is 3.

4. A compound according to claim 1, wherein p is 3, Ry is methoxy, m is

1, and n is from 100 to 750.
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pis froml1lto 3, and NHT1249 is a T1249 pol ypepti de

coval ently bonded through its termnal a- am' no group.

12. A use according to claim 11, wherein is 3,

met hoxy, mis 1, and nis from100 to 750 51 2£ﬁa.fadu§ry2007
January 2007 13. A use according to claim11l, wherein

wb bB®shss maceut i cal conposition i s suitabp@niedosighing
injected intraperitoneally, intramuscularly,

subcut aneously, intravenously, or by continuous

i nfusion. 14. A use according to claim1ll, wherein the
phar maceutical conposition is suitable for being

adm ni st ered in an amount of from about 50 ng to about
300 n‘gtg%‘ﬁer inistration. 15. Use of a

éhar ﬁ%@%ltlon conprising, in adn1xture

i th h | bl
Z“o?pdﬂéqai%?h%‘?hi&&éﬁ-%ﬁp% BB CPREH.AEEE AL of 4
medi canent for the |nh| b|t|on of HV infection:

CHa- O (CH2CH2- O) 0 CH20|—|2NI—I'I'1249\;31I()
whereipeiselrempiG t 1.0 andd\lfm%%@@ SIRFNPAIPERYIG SovRlenily4g

ol ypepti de coval ently bonded through its term nal
bonde thmgbdtsgerau@ﬁ' ORINQGIRYR- according to claim 15,
wherei n the pharmaceutical conposition is suitable
for being adm nistered in an anount of from about 300

g to about 1500 ng per week in a single dose. 52
6. A compound according to claim 5, wherein n is approximately 450.

7. A pharmaceutical composition comprising, in admixture with a
pharmaceuticaﬂy acceptable excipient, a compound of formula:‘
| 0

o [
R1~(CH2CH20)r-CH2CHo-O-(CHa)n-C-NH-(CH)p-CH-NHT 1249 (1)

wheréin -
o R1 is a capping group,
mis from 1 to 17,
‘nis _froh 1010 1,000,
| '_pfs ffom 1103, and |
|  NHT1249 is'a T1249 polypeptlde covalently bonded through its terminal a-

ammo group

8. A phanﬁaceutical composition according to claim 7, wherein pis3, Ry

is_h‘le_thoxy, mis 1, ahd. n is from 100 to 750.

50 .



24 January 2007

WO 2004/013165 PCT/EP2003/007711

9. A pharmaceutical composition according fo claim 7 in the form of a

lypholized powder.

10. A pharmaceutical composition according to claim 7 in the form of an

injectable solution or suspension,

| 11. Use of pharmaceutical composition comprising, in admixture with a
| ~ pharmaceutically acceptable excipient, a compound of formﬁ!_a I, f‘os: ihe preparation
| of a medicament for the inhibition of HIV infection:

s

| g
Ry-(CH2CH20)y-CH2CH2-O~-(CHa)m-C-NH-(CHz)p-CHz-NHT1249 (1)

| whérein
' ';Fh' is a capping group,
mis from 1 to 17,
n is from 10 to 1,000,
- pisfrom 110 3, an.d
NHT1249 is a T1249 polypeptide covalently bqndéd through its terminal a-

‘amino group.

12. - A use according to claim 11, wherein p is 3, Ry is methoxy, mis 1,

and n is from 100 to 750.
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13. Awuseaccording to claim 11, wherein the pharmaceutical composition
is suitable for being injected intraperitoneally, intramuscularly, subcutaneously,

intravenously, or by continuous infusion.

14. A use according to claim 11, wherein the pharmaceutical composition

is suitable for being administered in an amount of from about 50 mg to about 300

mg per administration.

15, Use of a pharmaceutical composition compriéing, in admixture with a
phannaceuticall_y acceptable excipient, a compound of formula [, for the
preparation of a medicament for the inhibition of HIV infection;

‘CHg-O~(CHy-CHz-0)4-CHz-CHz-0-CHa-CHz-CH,-NHT 1249 ()

‘wherein n is from.10 to 1,000 and NHT1249 is a T1249 polypeptide covalently

bonded through its terminal a-amino group.

- 16. . Awuse accdrding to claim 15, wherein the pharmaceutical composition

is suitable for being administered in an amount of from about 300 mg to about 1500

ﬁlg per week in a single dose.
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