WO 2004/ 013165 PCT/ EP2003/ 007711 Pegyl ated T1249
pol ypepti de The present invention relates to pegyl ated
wadim40136d ypepti de conpounds, and to rel at ed PE/APIO3/007711
of using and maeki ng such conpounds, such as in
phar maceuti cal conpositions and therapeutic nethods of
treatnent. Some viruses, especially H'V, nust undergo
a conplex process called fusion in order to enter the
host cell and reproduce. During fusion, the outer
menbrane of the virus fuses with the nenbrane of the
host cell. In the case of HV, the outer nenbrane of
the HI'V virus fuses with the nenbrane of the CD4+ T
cell during regroductlon 171249 is a nmenber of a new
cl ass of antive® YH& it virus/ menbrane
fusion. In the case of H'V, this provides two salutary
effects: the reproduction of HV is bl ocked and
r d4\@ PEaRenddayention relricsriaPegydairdsT thsds polygeptide ampounds,
Viral resistance to currently approved anti-HV drugs
and its mlafiegdniniétbads ofssigsing mndt ealdhg nsucdl  coamemedsnt swdh as in
H V today. Many patients who begi n conbi nati on
phar@atbagtdl @ohipdsitidrRcditiieripddticomet sl of tarmened
medi cations will develop resistance to one or nore of
t hese agents over tine. Research suggests, however,
that T1249 may be unaffected by resistance to any of
the currently approved WO 2004/ 013165

o bR Beae  sresidh) HOE St ofardiu: Renommiat Bragess caled

ReS| stance and Treatnment Strategies in Scottsdale,
fusioprin graer tpyuRBtEL- the Qg@tl):ell ,@mdaﬁ%prygpge of Dutiing gusion, the outer

dose-ranging in a clinical trial suggests that daily
memboaree 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.

T1249 is a member of a new class of antiviral agents 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

occur.

Viral resistance to currently approved anti-HIV drugs is a significant issue in
the clinical management of HIV today. Many patients who begin combination
antiretroviral treatment with currently approved medications will develop resistance
to one or more of these agents over time. Research suggests, however, that

T1249 may be unaffected by resistance to any of the currently approved



of T1249, and not prior antiretroviral treatnent
experience, including nutations to all approved
webasseredf H V drugs, is the only variabl e t he€T/EB2003/007711
associated with the viral |oad reduction anong
treat ment - experi enced patients. Additional experinents
show that the in vitro activity of T1249 is not
. affected by mutations associated with resistance to
antirefigygk glapsdmdblata rieseniani & N6 sthalterpedosaisWorkshop on Drug
_inhibitors. Like many pol ypeptide therapeutic agents,
Resistereeoand Tratmeat Stradefyiesiis SeotsdalbyArizgres; tJune. 4-8y 2o,
t herapeutic protocols often involve nore than one
daily injection. It would, therefore, be advantageous

t An@Eralysie off T2299pusppepyindeis @ olhicANARNBGGIHSS #hat daily dose
conposi tions having inproved performnce and

of T1PAGr ARG Mok Mok GntrERSAE ?féa%%ﬁ? ex%%riéf/@g, ﬁgﬁgging mutations to

particul arl'y advant ageous to provi
pPaUL f 11249 | ess frequent . , .
o S S PR SR T F————
. These, and other objects of the present invention are
viral 1ga AN AmeRe Seaime eexnanianeeepatenten Addiionatergriments
PCT/ EP2003/ 007711 The present invention provides a
show ghatpgbaria vifo aetivityl of: T1R49 & not affected by mutations associated with
R1- ( CH2CH20) n- CH2CH2- O ( CH2) m G- NH ( CH2) p- CH2- NHT1249
resistdride toweserientratisdriptascCinbiitogs 8hQWPotease inhibitors.
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 polypeptides and
pharmaceutical compositions having improved performance and pharmacokinetic
characteristics. It would be particularly advantageous to provide for lower
therapeutic doses of T1249, less frequent administrations, and/or extended

duration of action.

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

detail below.



mis froml1l to 17, nis from1l0 to 1,000, pis froml
to 3, and NHT1249 is a T1249 pol ypepti de coval ently
whordetishir ough its termnal a- am no group. |PCDBR2003/007711
enbodi nent of the conpound of the present invention Rl
Is methoxy, mis 1, nis from100 to 750, and p is 3.
Al so provided is a pharnmaceutical conposition
conprising, in adm xture with a pharmaceutically
accept abl e exci pient, a conmpound of forrmula (1),
wherein RI, m n, p, and NHT1249 are defined as
ahgve. In one enbodi nent of the pharmaceutica
cglﬁJfoB'l’qSieaﬁ Inyenfiga pspudesa compid efornulas net hoxy, m
is 1l nis from1l00 to 750, and p is 3. The present
invention further provides a nethod of inhibiting HV
infection conprising admi nistdéPing a pharnaceutica
conposi tion conprising, in adnifkture with a
phar IRGE@HICHLOY -CHCHL-D(CHEX TNIEICH,B-CRIINNTLAS (|
fornula@%?), ahgreiﬁg % V&)Z%é4/013$652% y
PCT/ EP2003/ 007711 R1, m n, p, and NHT1 249 are
vergﬁfined as above. |If the present invention relates to
a "method of inhibiting HV infection conprising a
c ound", .a "use of a conpound for the preparation
O%S&WMMHOR%r the inhibition of HV' is neant.
In one enbodi nent of the method of inhibiting HV
i mféetPEhIt@ 17s nethoxy, mis 1, nis from100 to
750, and p is 3. Further provided is a nethod for
makisrigpra 10etgyl,a0eéd T1249 pol ypepti de

p is from 1 10 3, and

NHT1249 is a T1249 polypeptide covalently bonded through its terminal a-
amino group.

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

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

Also provided is a pharmaceutical composition comprising, in admixture with

a pharmaceutically acceptable excipient, a compound of formula (1), wherein Ry, m

n, p, and NHT1249 are defined as above.

In one embodiment of the pharmaceutical composition of the present

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

The present invention further provides a method of inhibiting HIV infection
comprising administering a pharmaceutical composition comprising, in admixture

with a pharmaceutically acceptable excipient, a compound of formula (i), wherein



conprising reacting a T1249 pol ypeptide with a
pol yet hyl ene gl ycol al dehyde of formula: 0 (1
WORAHAGH20) n- CH2CH2- O ( CH2) m C- NH- ( CH2) p- CHCPCT/ER2003/007711
wherein RL, m n, n, and p are defined as above; to
produce a conpound of fornula (1), wherein the
pol yet hyl ene gl ycol al dehyde nol ecule is bonded to the
N- termnal amno group of the T1249 pol ypeptide. If
R, g }b’r%%%NHT%{iieoﬁe @%ﬁésﬁh%(ealf thegrgrnifigyention relates to
maki ng" a "process for making" is nmeant. 4 WO
a "neabad 0aB isEbROY EFZ008600FV kbmbiging ea lcahpasnd', a "use of a
conpari son of enzymatic digests of PEG nodified and
compturebicr gife bidisatibh 8eatrhedicaiidht eRARBKBILIBATT HIYS i$meant.
and subsequent separation with reversed phase HPLC is
shown. Figure 2 shows a matri x assisted | aser

SR AP 8. gl (BT i
. d [i d h
mis {1y PFAGATER FRRAEES L0 L1eer g vt
2004/ 013165 PCT/ EP2003/ 007711 Figure 3 shows

er.m nal @E n) se CI n of the collected HPLC
F G Tresh § B GETOA Yo Brefing & PORYAed Hd 249 polypeptide

cpncent ration-time pr ofl | e of NMPEGOk- CMAB-T1249 in
compriging s¢aciingaast hgde polypaptidecwiib al golyadbytené glyeali aidehyde of

formula:

]
R1-(CH2CH20),-CH2CH2-0-(CHg)m-C-NH-(CHy)p-CHO (M)
wherein Ry, m, n, n, and p are defined as above; to produce a compound of
formula (I), wherein the polyethylene glycol aldehyde molecule is bonded to the N-
terminal amino group of the T1249 polypeptide. If the present invention relates to a

"method for making" a ‘process for making" is meant.



Figure 5 shows the concentration-tine profile of T1249
inrats after a single subcutaneous dose

wa@diioiasF at i on. Figure 6 shows the effect of HARRB20a81007711
nMPE&0k- CMAB- T1249 dosing on the HIV-1 viral load in
SCID mce. As noted above, T1249 is a "fusion
i nhibitor" pol ypeptide. T1249 consists of 39 am no
aci ds. The pol ypeptide sequence of T1249 is:
WOEVEQKI TALLEQAQ QREKNEYEL QKLDKWASLVEWF [ SEQ | D. NO 1]
The N-termnus (or amno termnus) amno acid is
tryptophane (W. The C- term nus (or carboxy term nus)
amno acid is phenyalanine (F). As described in Table
1 bigut¢ 9. shawena dempasis@mspbedzyrdatic difests. oflBEG-modified and
which is hereby incorporated by reference inits

unmedifed et 24bhe TigdSidro! wiRlepehdepraisiaHesceys®y BAd subsequent
bl ocked/ deri vati zed at one or both of its am no and

AOOWN TNl Il hn U.S. Patent No.
sepég’ g(grg 5%‘8‘% téﬁgatehya%t%orgﬁgﬁéé %ﬁngwg termnus is
bl ocked/ derivatized with an acyl group and the

P BHkD o0 s 7 Y asinle Fes destbion ovizaiqnime of figh

| an amno group (the latter resulting. in a )
ALK Bssrenbratincoie conpeipd HELGs kadier BG-34 (Figure 1),
"T1249" shall be understood to nmean [ SEQ I D. NG 1],
Spedim wenaldcgulieddk ddeart mode witle tigingt 3rinidoteatryler aciduss the matrix.
with an amno group. In other words, when reference
is made to "T1249," the phenylalanine Ctermnus is
either -COOH or -CONH2. The present invention
provi des pegyl ated T1249 conpounds of the follow ng



formula: 0 11
R1- (CH2CH20) n- CH2CH2- O ( CH2) m C- NH- ( CH2) p- CH2- NHT1249
W@ 2go4mbsasein Rl is a capping group, mis froPreWEP®03/007711

17, nis from10 to 1,000, pis froml to 3, and
NHT1249 is a T1249 pol ypepti de coval ently bonded
through its term nal a- am no group. As used herein
the R1 "cappi ng group"” is any suitable chem cal group
whighire 3eghond rgrtenpunalp (Bdmesh csequescipgnef dihey collected HPLC
unreactive or generally reactive with other chem cal

fractiari PEG2S4 (Figutdr@).above conpound t he pol yet hyl ene
glycol is covalently bonded to the a-am no group of
T1249. The Rl capping group is selected to permt 7

W@Q%M%h@%ﬁeﬁ%ﬁéwﬁ?eléroméf o%m{OK-CMAB-Tmng in

bi functionality, e.g., covalent attachnment to second
case that the

rats %ﬁ%ﬂ?%@*gg?‘é‘d%?ﬁa%gu%%?%%%'unP’eS?}@% e W th of her

chem cal noieties, R is relatlvely inert and

therefore wll  not cov bon

chERREE D Sihis S Gemcatr o e SN o 12 i @ikatier a singlo

capplng roups i ncl ude: hydrogen hydr oxyl, | ower
subciytangous kusyatiarewer cycl oal kyl, | ower al kenyl ,

| ower

Figure 6 shows the effect of T1249 and MPEGo-CMAB-T1249 dosing on

the HIV-1 viral load in SCID mice.

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

39 amino acids. The polypeptide sequence of T1249 is:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF [SEQ.ID.NO:1]

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

terminus (or carboxy terminus) amino acid is phenyalanine (F).

As described in Table 1 of U.S. Patent No. 6,348,568 (Seq. ID No. 1071),
which is hereby incorporated by reference in its entirety, the T1249 polypeptide
sequence may be blocked/derivatized at one or both of its amino and carboxy
termini. As described in U.S. Patent No. 6,348,568, the tryptophane amino

terminus is blocked/derivatized with an acyl group and the phenylalanine carboxy-



cycl oal kenyl, aryl, and heteroaryl. As used herein,
the term "l ower alkyl" neans a straight-chain or
whe@aokaes chai n al kyl group containi ng from 1PC€DEF2003/007711
preferably from1l to 4, carbon atons, such as nethyl,
ethyl, n-propyl, isopropyl, n-butyl, sec.butyl,
tert butyl, n- pentyl n- hexyl, n-heptyl and the |ike.
“lower alkyl" is optlonally substituted with one
termlaws nigr Blockedidiesivaticrth artle N Andiapestastp iMemiafigrogrstlting in a
| ower al kyl, |ower al koxy, |ower cycloal kyl, |ower
conv@#s‘&ﬁf‘é{ﬂ the'—‘-‘(‘l“@bl—‘FW ogbsgy! . aryl, and heteroaryl. The
term”lower alkoxy" means”a |ower alkyl group as
defined earlier which 1is bonded via an oxygen atom
Wi th exanEIes of | ower al koxy groups being nethoxy,
etAoupednhprainpoxy | 248 omhefokg , underatandy tOs@'@@ﬂuﬂ%EQ ID.NO:1],
tert.butoxy, n- pentoxy and the like. The "I ower
optiophkpltkes atihe grarylalanihetCtermsadusiviith aneaminongrogip. In other
groups i ndependently sel ected from hal ogen, | ower

I hodtl I % | ke is eit
word fen S YEAG Sk T2 B0 AL B i e

. oal kyl " nmeans cycl oal kyl group contai ni ng
CO?}:‘PWSC@M preferably from4 to 6, carbon atons,
i.e., cyclopropyl, cyclobutyl, cyclopentyl,

e leSloh BPSRAAS opduBied 500 SUERBRSYiS hé ctowing

PCT/ EP2003/ 007711 or nore groups independently
formgal ect ed from hal ogen, | ower al kyl, |ower al koxy,

| oner cycl oal kyl, |ower al kenyl, | ower cycl oal kenyl ,

aryl, and heteroaryl. As used herein, the term"| ower

al kenyl " neans strai ght-chain orObranched- chain

al kenyl group containing from 2 Ho 7, preferably from

2 to 5R (GHDOR, 04,008, CH- @-(CH%}”P@ENH,- CHY) S OH NHT1249 ()
g \ Ot al%

penteny hexeny t he The ower alkenyl" is

wherein
R is a capping group,
m is from 1 to 17,
n is from 10 to 1,000,
p is from 1 to 3, and
NHT1249 is a T1249 polypeptide covalently bonded through its terminal a-

amino group.

As used herein the Ry “capping group” is any suitable chemical group which,
depending upon preference, is generally unreactive or generally reactive with other
chemical moieties. In the above compound the polyethylene glycol is covalently

bonded to the a-amino group of T1249. The Ry capping group is selected to permit



optionally substituted with one or nore groups
i ndependently selected from hal ogen, |ower alkyl,
wo ome13bkoxy, | ower cycl oal kyl, | ower al kenyl PCT/BRE03/007711

cycl oal kenyl, aryl, and heteroaryl. The term "Il ower
cycl oal kenyl " means a cycl oal kenyl group cont ai ni ng
from4 to 7 carbon atons, e.g., cyclobutenyl,
cycl opent enyl cyclohexenyl and the like. The "I ower

or preyentdiiupsipnality s e ght Gt piaghaENt te édcseaans ghrmisal moiety of
nore groups independently sel ected from hal ogen,

interésiwer al kyl, | ower al koxy, |ower cycloal kyl, |ower
al kenyl, I ower cycl oal kenyl, aryl, and heteroaryl. The
term"aryl" nmeans a phenyl or naphthyl group which is
ung uprt icageethaar th@@aﬁ@ﬂ@ lgyoup nie- g@herallP/ unreactlve with other
mul ti pl e-substituted by hal ogen, | ower ky | ower

chenﬂ&éﬂ%%re’ue&r H '1&'%%‘%\’%!?%% @h@rﬁ?é\‘éf’ori@vlﬁ’??&"do%%ﬂtlg ‘bond with

carb l'tc es er am no

anotfidhef P%L%%h%?% SBPRontff 1B, “ﬁ%wabs‘i?a%ps include:

The term " heteroaryl nmeans a 5- or 6-nenbere
hydrogane hysrnvht IPweg iy 1owst eloxyntosiaiCysinaligd, lwfe@ alkenyl, lower
hetero atons selected fromN, S, and 0 and which may
cycloatkebgharyluaed h&mrbaryl.substitut ed in the same manner as
"aryl" defined earlier. 9 WO 2004/013165
PCT/ EP2003/ 007711 Preferred generally unreactive Rl

cappused geesins thentdroddowet RikgY, meres ax ytralRjht-eBA#Y bok¥anched-
An especially preferred, Rl capping group Is nethoxy.

chalnvglﬁg #égg%onﬁﬁ Yo Wetooﬁq}flfesﬂéégglly Rh MPERS h9&arbon at?ms such

are so tlmssrefe erein, 1n

o AR FRTRRNESesH P B g szt oo

t her_ chepi cal noi et
n-heptyl ané) the like. "Phe “lower alkyl” IS "optionally substituted with one or more

groups independently selected from halogen, lower alkyl, lower alkoxy, lower

cycloalkyl, lower 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, isopropoxy, n-butoxy, sec.butoxy, tert.butoxy, n-
pentoxy and the like. The “lower alkoxy” is optionally substituted with one or more
groups independently selected from halogen, lower alkyl, lower alkoxy, lower

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

The term “lower cycloalkyl” means cycloalkyl group containing from 3 to 7,
preferably from 4 to 6, carbon atoms, ie., cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl or cycloheptyl. The “lower cycloalkyl” is optionally substituted with one



then RL is a functional group capable of reacting with
sone functional group, such as an am ne and/ or
w@iotlhydsy|l in a peptide and/or protein. |n suptI/EP2003/007711
case, RL may be a functional group that is capable of
reacting readily with electrophilic or nucleophilic
groups on other nolecules, in contrast to those groups
that require strong catalysts or highly inpractica
or MekEagIouRs disienandenty iselegted frars halggen, iqwerialkyk lower alkoxy,
relatively reactive, the pol yethyl ene glycol al dehyde
lowemmyrlazdiig) lemtdryalkemyt] lowvehcycioaikémyl, atybrarchhetevoaat/l .
Exanpl es of suitable generally reactive RL capping
groups include: hal ogen, epoxide, maleimn de,
oNshesat hewdin ditrtdrirdgowboalkeale méaRs ¥aaRhe-chain or branched-
hydr azi ne hydrate cyanuric halide

chalnNélgHﬁgl c#rﬂ? ﬁﬂkwgggzﬂd;@eﬁﬁ?y%@w 2 to 5, carbon atoms,

nltroh an 11 - . “ " s
69, eaa@'ula% ? T PEPETE: Pexei.anth eyl Trendpyge peny”
nmeans fluorine, chlorine, brom ne, or iodine.
optiopglyf @ubsHiute@nwital pye r ea NP mueapmdfa@egd@u%y i splagied from
WD 2004/ 013165 PCT/ EP2003/ 007711 O

haloge@H2 (@rer0- 412 low@rNiKSHR) kD, afcéoalkyij sloRbrcaimnyy lower

group is present, it wll be appreciated that in the

Cyclogmg‘ﬁﬂug@ﬂ @,:ﬁdh@fér@é@qsent invention the first m n,
or p may be the’ sanme or dlfferent from the second

and/or p in the fornula. is preferred,

h%"t‘éFm i r BRidhIR RN ALENS @c%@kéﬁﬂyl%oue%teﬂnﬁg from 4
to 7 carbon atoms, e.g., cyclobutenyl, cyclopentenyl, cyclohexenyl and the like.
The “lower cycloalkenyl” is optionally substituted with one or more groups
independently selected from halogen, lower 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
optionally mono- or multiple-substituted by halogen, lower alkyl, lower alkoxy,
trifluoromethyi, hydroxyl, carboxylic acid, carboxylic ester, nitro, amino, or phenyl,
particularly by halogen, lower alkyl, lower alkoxy, trifluoromethyl, hydroxyl, nitro,

amino and phenyl.

The term “heteroaryl” means a 5- or 6-membered heteroaromatic group
which contains one or more hetero atoms selected from N, S, and O and which

may be benz-fused and/or substituted in the same manner as “aryl” defined earlier.



the sane value, and both the p's have the sane val ue.
In the present invention, mis froml to 17. In a
wee@hetyiesl enbodi ment, mis from1l to 14. MorBCT/EP2003/007711

preferably mis from1 to 7, and even nore preferably,
mis froml to 4. Most preferably, mis 1. In the
present invention, nis from1l0 to 1,000. In a
|Pe rred enbodi nent of the present invention nis
f FORTSERG genemiy. unseagivieaBl gappingOreHpsnirsdude metbory, hydroxy,
even nore preferably nis from75 to 1,000. Most

or banzgloxy abhy espetially prefetied, Ry cEgPIng gr@dpalsonmmny When R; is
invention, pis from1l to 3. Preferably, pis 3. In

methpxe fties RITHO oNgIpside Redripdundslafes soRiifmes refeiréd%o h
and n :r?g%,rom 100 to 750; %r pis 2, RLis neth oxy,omereln

Sad ¢ Gy
I PalCad o edrPpoa, kiR e mSafes Bugne®ds cent
[ nvent| on provides enbodi nents of forrmula (1), wherein

[ .100 .t 0 750, .S 3, . ..
AR R 94 i upheiluERElYe wulbop it o BauRaimoistes,
h H; agh %ls term nal a-am no group.. As noted above,
then Py ds ginctiory W?E@ya@a%eht%acaﬂgtvwéﬁ pAméenfungtional group, such
coval ent | link the a-am no group of T1249 to a
as amatmyra ﬁpdﬁtne&@fhydml indemepdideandiaw prageia.  [hisush a case, Ry may
2004/ 013165 PCT/ EP2003/ 007711 particul ar structure.

be aThewmtiopalygratiethadp WHpEDIeTR Readtivge rdaHigNWithRBRRfrophilic or
desired, but generally they are prepared Dy reacting

nucle-'éﬂaﬂi‘l‘lg q}‘ohgss@rp%rtﬁéreh%! dii @so%eériofg%g%e&h%logafgrgg%%gﬂ?at require

deriva For exa pol ypep
stron$ ngi?é’téac%r 'QR%’I 'Er{:q‘fégic??ﬁ%cl:twr{ rgcﬁtlcé;gqsi;ggﬁfﬁrgﬁgreact. If Ryis

. col derivyati v? r]e bl ocked |CP/SI ne residues of the
relati yzigactlve the polyethylene glycol aldehyde may covalently bond with

another chemical moiety.

Examples of suitable generally reactive R; capping groups include: halogen,
epoxide, maleimide, orthopyridyl disulfide, tosylate, isocyanate, hydrazine hydrate,
cyanuric halide, N-succinimidyloxy, sulfo-N-succinimidyloxy, 1-benzotriazolyloxy, 1-

imidazolyloxy, p-nitrophenyloxy, and

O

-CH2CHy-0-(CHz)m-C-NH-(CH),-CHO.

The term “halogen” means fluorine, chlorine, bromine, or iodine. A preferred

generally reactive Ry capping group is

10



pol ypepti de are then debl ocked, resulting in a
termnally pegyl ated T1249. The T1249 pol ypepti de nay
wheoopoepes ed in any suitable manner. For exanpCEEP100&007711

conmpounds may be synthesized using the classic

Merrifield solid phase synthesis techniques involving

a solid phase nethod enpl oying Boc-am no acid (Chem

Soc., 85, 2149, 1963), by using manual or autonated

procedures, Qusing a solid phase method enpl oyi ng an

Frroc- ani no alti d (Sheppard, RC et al., J. Chem Soc.
-CH4£StdarO- (Ciahin; CiiH-(CHE), 168 Q. 198891 thisfRngappingdyranpds present, it

Chentech nodel 200 avail able from Advanced Chent ech.

will Heogpgidcidied that in e B@mpolthtisigiahe pré@8At-irmeatibakhe first m, n,
fromMIIlipore, Bedford Mass, or other avail able

and/cibrﬂ@trrn‘é 45&%@4%1‘@?%@%0% Qﬁé‘%%%o?ﬁem,inﬁvgﬂ?/iog P in the

orporating odl hg conpounds

intq, functional viral or. cipcul,a lasm d DNA vectors.,
formige H SRIEEE nolyeBr Bt Bl e hello B SEme g b g s have
transform sel ected m croorgani sns. The transfornmed or
the spmenalderanf bt Bt hryadhne sameevaluet ur ed under
conditions that are conducive to express vector-borne
DNA sequences and isolation of the desired peptides
f lodhe peesprbwventiodi omisciiombe tad i duedprafesed enolpodiment, m is
exanple United States Patent No. 5,955,422, the

from eintg n&t yMete Wﬂéf@ﬁ’abl? rhris dramrateq, kgrdee e Ynoreep RF€RGY/, m is
as if recited in full.) 12 WO 2004/ 013165

from R%/ﬁg@gggb%@% m 249 may al so be prepared by

stand reconbi mant DNA t echnol ogy using techni ques
that are well known in the art. For exanple, the

R BRI 81 o S mcciment o
the pggééjrggrpv%igg{n Erf?gsﬁ’r%}lc?cl 9 O%%r ! lg?efei_%rb?y?rri isw'rc}(rh)SOo{o 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 1 to 3. Preferably, pis 3.

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

methoxy, mis 1, and n is from 100 to 750.

The present invention provides embodiments of fbrmula (), wherein Ry is
methoxy, mis 1, n is 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

link the a-amino group of T1249 to a polyethylene glycol derivative having a
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Protocols in Mlecular Biology , John Wley and Sons,
New York (1995), both of which are herein
w0 pmeopasat ed by reference. A particul ar et horPICT/BP2003/007711
maki ng T1249 is described in U S. Patent 6,258, 7872
and U.S. Patent 6,348,568, each of which is hereby
i ncorporated by reference. After cleavage and
deprotection,_T1249 may be purified by any suitable
partiGriainstrugtsie o xHigse pegpiates CREMGINA§emayi bé madedn any manner
chromat ogr aphy and/or a reverse- phase col um/HPLC
desirsgistern ganetatly uthexy tame pprapfayed uby rfeacting T1249 Wwitbnseparately
fragnents thereof. In the case when a T1249 precursor

prepar‘édfpdlﬁéth?reﬁﬁajl%bl dédri/Btives. bF@céxmbl@r e Torg pgily)pbébtlde may
attached to the N-term nus (e.g., acy group) and

be p%%s’tg& bemcﬂrﬁjg élEIggme r%@d(g@sga{ e'?tlﬂ@ﬁh blﬁ%% 22:249 with a

rou renoved usin

po'y%Tﬁﬁﬁ@%fs&&OEqd o qIf faﬁ%ﬁ%dm S e o 06 T1240

as manual and aut omated Edman degradati on and

polypgptide aradbendeblockadnregtiting ia @i lermimmlly pegxiajed I 1248
mass spectronetry may al so be used to verify the
production of T1249. Pol yet hyl ene gl ycol al dehyde
c dineodri@4 Owholyheptige baay ebe tprdparach im 12249 suitalpleansanriss.  For
made in any desired manner. It is preferred, however,

exaripigt tHeheordpduiBs 20124/ B3 SShath&XiAd &lﬁ@@éésm l\(qlernﬂeld solid

pol yet hyl ene gl ycol be made in accordance with

oresfES RIS 85V o S0Pl EppBstirbooamine
acid &(ﬁﬁl%%eltig ng)?(ﬁ‘%cgrgg?b,aﬁhydes pé%tﬂfaéﬁ@rééﬂ orXated procedures,

using a solid phase method employing an Fmoc-amino acid (Sheppard, R.C. et al.,
J. Chem. Soc. Chem. Comm., pp. 165-166 (1985)), using an Advanced Chemtech
model 200 available from Advanced Chemtech., Louisville, Ky., using a Millipore

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
plasmids can be used to transfect or transform selected microorganisms. The
transformed or transfected microorganisms can be cultured under conditions that
are conducive 1o express vector-borne DNA sequences and isolation of the desired
peptides from the growth medium can be achieved. (See, for example United
States Patent No. 5,955,422, the entirety of which is incorporated herein by

reference as if recited in full.)
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General ly, a polyethylene glycol aldehyde of the
formula: 0 11
WORAHAGH20) n- CH2CH2- O (CH2) m C- NH- ( CH2) p  CHCPCT/ER2003/007711

wherein RI, m n, and p are defined as above is used
to pegylate the T1249. The polyethyl ene gl ycol
al dehyde used to pegyl ated the T1249 nay be prepared
by_an sui tabl e means. One preferred pol yet hyl ene
gl 249 anaeijere hes Dserasdely ssfandard segombinanpDNA technology
2004/ 013165 PCT/ EP2003/ 007711 Reaction Scheme for

usingriredhriguéesttbato atel evsld kndd) iH3he-artiPotFas séxamplebdhexirdeedures
OH n t-Butyl bronpacetate 0 (2) O (CH3)3 Hydrolysis

outlifStCirOSamislodk a1 oM@k AEriag: Ai @élﬁbfbt@?%@hu&ﬁ?nd edition,
HO-- ~-Ol ~~ ~~ - hydroxybenzotri azol e/

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

Protocols 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 a reverse-
phase column/HPLC system can be used to purify full length T1249 from fragments
thereof. In the case when a T1249 precursor is first prepared, with a
blocking/protecting group attached to the N-terminus (e.g., acyl group) and/or the
C-terminus (e.g., amino group), one or both of those groups may be removed using

known techniques.

The amino acid sequence of T1249 may be confirmed and identified using
standard amino acid analysis as well as manual and automated Edman
degradation and determination of each amino acid. HPLC analysis and mass

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

Polyethylene glycol aldehyde compounds which may be reacted with T1249

may also be made in any desired manner. It is preferred, however, that the
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n di cycl ohexyl carbodiimde 0 10% O O H3C/ 0- H

(OCF+2C)2 CF3COOH 0 H3C ON H H Pol yet hyl ene gl ycol
w@bwehydes of varying size (e.g., varying n vaPCEBP202§07711

be prepared by follow ng the general reaction schene

above. The pegyl ated T1249 conpounds of the present

i nvention may be prepared by any suitabl e neans.

I e%rt her yrqvi ded by the invention, however, is a
polygtRyIgEa glYen! brdyadeiinpcsordanss withythepmaibodsmsscabed in U.S.
r eact iq%% a T1249 pol ypeptide, NHT1249, with a
P

PatepibApel arizerif \Wo| 6Q{BaRN @B efilet! Juby 84) 3002 5emiflied “Polyethylene
2004/ 013165 PCT/ EP2003/007711 0 11

GlycaRIAIEMRIBIE Che- 6 S0 iSh2d m@Wﬁh&&'ﬂ%}ﬁe@ﬂ? {eférbnce.
wherein RL, m n, n, and p are défined as above; to
produce a conpound of fornula:

ﬂ(;;.ér@r@ﬂ?ﬂ%ﬁb@ly%% SyeGHHASM e Stk ForhblaCH2- NHT1249
]
R1-(CH2CH20)n-CH2CH2-O-(CHz)m-C-NH-(CHy),-CHO (Il
wherein Ry, m, n, and p are defined as above is used to pegylate the T1249. The

polyethylene glycol aldehyde used to pegylated the T1249 may be prepared by any

suitable means. One preferred polyethylene glycol aldehyde is prepared as

follows:

14



wherei n the pol yet hyl ene gl ycol al dehyde nol ecule is

bonded to the N-term nal am no group of the T1249
w@odogpeinss de. The pegyl ated T1249 is prepared PYT/BBRIOIIQ7711

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 group is renoved) and either a free carboxy

group or an a r.ot e arb roup, as

di scussed aboggélCtl ﬁéwP%(”¥gE %%% % placed in a

borate or phosphate buffer at roon1tenperature or 4

degrees Cel si us for about .5 to 24 hours at a pH

(1)H3C 5.5 The rTDP@Essilﬁtt-lbﬁlo;Qcﬁe PEG reagent to
rde/ prot ei |s —Fre y

concentrat| on of pepti de/ prBF‘ét?d#?n?%ce’E?éet ween 1 to 10

mg/ M . The concentration of puffer is usually 10 to

500 mM The pegyl ated T1249 jis purified by taking the
@) react| on m xture of pe yI ate T1249 and ting it

\a(\/eﬁtﬂ\l )t)(atl\o/n/ G"@BSM—*
HI!Cesult ng m%ture Ts the appI‘Ped on a Q Sepharose

colum. After the mixture is applied on the QA
colum, it is washed with t equi | i b+atinsbntylaldbiyes
eluted with 75 M NaC ; elutjed with 208hyddethaC ;
G el df wi 1 a; ener at etwt+h—t—-HEACI
H&Mmcﬁ 1 2064/ 01 3tdroxybenzotriazole/
PCT/ EP2003/ 0077F1 By using reverse pifigeheryapodingdg g
possible to readily separdle and isol ate the
@ N-term naI rmnopegyl at ed |pr oduct from ot her 10%
Py od he ture in a CF.COOH
HsC chr togr of gyl ated T-149, (QTRRUES),
form each fWith different rétention tines. The first
peak may represent unreactegl peptide, at 10.7
m nutes, and the second pe may represent

(5) nopppegyl at edy pepti dg, at .6 o
Hsc/ \@/\Oa/\/ H/\/\"/

H

Polyethylene glycol aldehydes of varying size (e.g., varying n values) may be

prepared by following the general reaction scheme above.

The pegylated T1249 compounds of the present invention may be prepared
by any suitable means. Further provided by the invention, however, is a method
for pegylating a T1249 polypeptide comprising reacting a T1249 polypeptide,

NHT12489, with a polyethylene glycol aldehyde of formula:
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m nutes, followed by di-pegyl ated peptide, at 19
m nutes. Each coll ected product was confirned by
wokMri0K31685Ssi st ed Laser Desorption/loni zati on- TPOEER{003/007711
FIlight Mass Spectronmetry (MALDI-TOF). In preferred
enbodi nents of the pegyl ated T1249 pol ypepti des of the
present invention, pis 3, RLis nethyl, mis 1, and n
is from100 to 750; or pis 2, RL is nethoxy, mis 1,
and nis from100 to 750; or p is 19 Rl is nethoxy, m
is 1l and n is from 100 to 750. AIHo provided is a
pegy! at edRFIQHECHED Y6 piCHe-{ CHbe,-C el He(@HY,-CHO(IIR:
CH3- O (CH2- CH2- O) " - CH2- CH2- O CH2- CH2- CH2- NHT1249 (111)
wherein nis from10 to 1,000 and NHT1249 is a T1249
wheiRf PRERL nde, BAYE St defindlongigsoydir ough its terninal

a-am no group. I'n one enbodinent n is approxi mately

to préégce fa%orﬁﬁé‘]@‘gw‘il‘ébf&%lail n another embodiment, n is

r oxi mat I'S pegyl ated T1249 pol ypepti de
may be made in any desired manner, preferably, it is

oSO Ea% Pt isatas e COME kb8 4p40 ()

conpositions of the invention conprise, in adm xture
whergin fhe gsiathmienst olyapl gldebydetmblesulexis pioeded t® the N-terminal
conpound of formula (1), wherein RL, m n, p, and

aminstgrd2p Df dne TdeHoryeptileove The phar maceuti cal
conpositions of the present invention conprising
pegyl ated T1249 pol ypeptides, or the salts thereof,

mil?heb@e?%ﬁtédiw gRgGs PPep?eﬁéd bYesddif 'l“fl‘ﬁgl{@f%r&d thd PE®Yeagent in

means of conventional m xing,” encapsu _
a mofé;/ré%ﬁ%)?flhggﬁ é)f g?ggﬁééidg%%?gbﬁbf%sng fre8 &-aARRS Woud (any acyl
group is removed) and either a free carboxy group or an amino-protected carboxy
group, as discussed above. The reaction mixture is placed in a borate or
phosphate buffer at room temperature or 4 degrees Celsius for about .5 to 24 hours
at a pH range of 5.5 to 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/ml. The concentration of buffer is usually 10 to 500 mM.

The pegylated T1249 is purified by taking the reaction mixture of pegylated
T1249 and diluting it with an equilibration buffer (20mM Tris, pH 7.5). The resulting
mixture is then applied on a Q-Sepharose column. After the mixture is applied on
the QA column, it is washed with the equilibration buffer eluted with 75 M NaCl:
eluted with 200 mM NaCl; eluted with 1M NaCl; and regenerated with 1M HOAC +

1M NaCl and 0.5 NaOH.
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pharmaceutical preparations nmay be fornulated with
therapeutically inert, inorganic or organic
we@x@upians s and carriers. Suitable excipi ents POIEP2003/007711

i njection include water, alcohols, polyols,
gl ycerine, vegetable oils, phospholipids and
surfactants. The pharmaceutical preparations may al so
contain preserving agents, solubilizing agents, _
stBpiusing rRyesseahase WLG.n imgessible nidasiilyygapgrate and isolate
agents, sweetening agents, coloring agents, flavoring

the Ndemisal, sabhepégyiatedryrodgctt remosingtr ibyprautuess in ¢he mixture. For
buffers, coating agents, or antioxidants. They may

exandble0irc andHtbaddieim of fp@gyla@e;d meabdy, selep@bb&aks may form, each
subst ances, including additional active ingredients.

_ . : I o o .

Wit B Bl e it P MR honChuB¥pied pepice, et
intramuscul arly, subcutaneously, intravenousl or . :

10.7 Bt RRand Prsond R ey daptiseah iPopR oy dd RBBHT it 17.6

. unit dosage formand may be prepared by conventi onal

minuiesrfptewed iyafi-pe@iaird eptidsueh 10eminitetie £adke Caltestethgroduct
step of bringing into association the pegylated T1249

was pohfjnpesat byddakindAsdistedHasen Grgdrpidn/lardeatioer Tisle of Flight Mass
excipient(s). In general, the fornulations are

Spedifphathe vy DiTigEy, Mty  and intimately bringing into
P associ ag\iﬂon t he Ff?lregyl ated T1249 pol ypeptides with 18
WD 2004/ 013165 PCT/ EP2003/ 007711 Iliquid carriers.

thnggeg:éhease%omggtsf of tﬂaﬂ'gg'ggag&e 0% A2y rﬁdg}&%@é@%@ of the

i ncl aqueous and non-aqu rilel

sol.uti qns whi coptai n. apti -, oxi dant u rs, .
pres ity s At S afanks nhiss bAoA MOTh 00 S8 dafast Bis 2. R
) isotonic wth the blood of_the intended recipient;.
is meihaxadnddis aBAd isdrRBJdas s érin I8 1. fusisanstheny, mhisch and n
may i ncl ude suspendi ng agents and thi ckeni ng agents.
is fromh&00 @780l ati ons may be presented in unit-dose or
mul ti-dose containers, for exanple,

Also provided is a pegylated T1249 polypeptide of the following formula:

CH3-O-(CHz-CH2-0),-CHx-CH,-O-CH,-CHo-CHo-NHT 1249 (1)

wherein n is from 10 to 1,000 and NHT1249 is a T1249 polypeptide covalently
bonded through its terminal a-amino group. In one embodiment n is approximately

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

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

preferably, it is made by the method described in Example 7.
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seal ed anpoul es and vials, and may be stored in a
freeze-dried (lyophilized) conditions requiring only
wWa b@4atdss i on of the sterile liquid carrier, fBRCI/EP2003/007711

exanple, water for injections, imediately prior to
use. Preferred unit dosage formul ations are those
containing a daily dose, daily sub-dose, weekly dose,
weekl y sub-dose, as herein above recited, or an
apbie phasmnaceuticali campositiens of dhetineentivn wogtprised in admixture
ingredient. Preferably, the pegylated T1249

with poplypremddedgically hﬁcémbbledéﬁdﬁﬁnf,oa TomisorRES! fdreTea Ifl), wherein
"unit dosage form" means that an anmount appropriate

Ry, MO, B2 aHdWAHT 19990k biprinBRAK AR 11239 polypeptide 1
in premeasur ed and/or prepackaged form This allows
for conveni ent preparation of the pegylated T1249

p ' for. inl stratiaon, v.en_al. | ow .
P o atthceRiicel TSt 4 cnEReaR Rlafior bomprising
S anount W |l obvi gusly depend on the anmount of .
peayl5i53 h AT alveBbliges ileiie: B Bieao ey dice iariactired in any
_frequency of dosing. The pegyl ated T1249 pol ypepti de
desiragymanger, egpyvingads iof conveniivnalimixing, mneapsulading dissolving,
a unit dosage anount, suitable for reconstitution wth

granalatingar remelstfyiog| | Yertegait@bl @rexgiophiiizing USiropessds.t 0 These
the time of adm ni strati onﬁg1 19 V\DB)‘2004/ 01g?>1 5

pharr’ﬁ%éﬁt’?@éi?ﬁé&é’rﬁiéﬁs nf%f%%ﬁr%léfe%ﬁﬁ ’Pﬁér%#‘éhg lly inert, inorganic

conposition of the invention conprises, n

or orfah AAPRFT SFHLLERbl SRR BB 1B, S iy weter
alootishahalilb ST e VRO Al aseND IIBRETErPuriaciants
phar maceutical conposition conprising, in adm xture

wi_th a pharmaceutically acceptabl e excipient,
The pharmaceutical preparations may also contain preserving agents,

solubilizing agents, stabilizing agents, wetting agents, emulsifying agents,
sweetening agents, coloring agents, flavoring 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
intraperitoneally, intramuscularly, subcutaneously, intravenously, or by continuous
infusion) may conveniently be presented in unit dosage form and may be prepared
by conventional pharmaceutical techniques. Such techniques include the step of
bringing into association the pegylated T1249 polypeptides and the pharmaceutical
carrier(s) or excipient(s). In general, the formulations are prepared by uniformly

and intimately bringing into association the pegylated T1249 polypeptides with
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a conpound of forrmula (111), wherein nis from10 to
1,000 and NHT1249 is a T1249 pol ypeptide covalently
whorndeishir ough its term nal a-am no group. | NPOMEP2003/007711
enbodi nent n is approxi mately 225, for exanple 227. In
anot her enbodi ment, n is approximately 450. The
present invention further provides nethods of
. . dnhibiting HV infection conprising admnistering to
liquid, cagisrant Borsmdaiiens wuitelle derpadminigratimmini dnjegiion ninclude:
adm xture with a pharmaceutically acceptable
aqueee i Pickman-aquenys widrilef ifjectrar so(utjons wintrei maRlcontain anti-
n, p, and NHT1249 are defined as above. The pegyl ated
oxidahis} 4sufferb y bapleriastteiam dIsaatet) Whickd Britey1BESRrnididf isotonic
manner (unpegyl ated) T1249 pol ypeptides are presently
ith Skt : I-f.+Cat i . e v to .
with #EBRCE] 8 s dMBfueC R ?@52%**&2@'@%&6@%@#8?\?’? %lieous sterile
: ertie of th eqylated T1249 pol ypeptides. In
suspelisIFL Ml ity s SligDemdng:ddeneS L flekaing gents. The
harmaceutical conposition may be adm nistered in any
formulgfiongomay e Reasesited ibuni-dose or puli-dese donianersdiarhexample,
pegyl ated T1249 pol ypeptide is adm nistered in the
seale@loampotilesn andnyiats, abhe mal ubé stomd svsperegzendried (lyophilized)
Preferably, the injectable solution or suspension is

conditiging raciligfi@dnythelieditianepuse ERINMREAGA Rrrier, for example, wat
O | yB’ytzo O S004) ST e srror, forexample, water

- : . . , the pegylated T1249
for mjggﬁérﬁe ﬁmﬁ@n%ff@rﬁbm.

ypépt nistéred though a transder nmal
delivery device, e.g., a transdermal patch. In the

f Lphibiting H.V.of the.invention, the, . )
oristtedriBbsace, Riplidhdhe pd visbeionAing fodaibndang, deily
sui t abl G dosage and schedul e. The _ '

sub-dose, weekly dose, weekly sub-dose, as herein above recited, or an

appropriate fraction thereof, of the administered ingredient.

Preferably, the pegylated T1249 polypeptide is in unit dosage form. As used
herein, “unit dosage form,” means that an amount appropriate for a single dose the
pegylated T1249 polypeptiae is in a premeasured and/or prepackaged form. This
allows for convenient preparation of the pegylated T1249 polypeptide for
administration, and may even allow for self-administfation by the patient. The unit
dosage amount will obviously depend on' the amount of pegylated T1249

polypeptide to be delivered, and the frequency of dosing.

The pegylated T1249 polypeptide may also be provided in a lyophilized
powder form in a unit dosage amount, suitable for reconstitution with a

pharmaceutically acceptable excipient just prior to the time of administration.
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phar maceuti cal conpositions of the invention can be
admnistered in any form and via any route, desired.
w@eenadlby, however, the pegyl ated T1249 pol ypeEL/EP®E3/007711
of the present invention are adm ni stered
parenterally, for exanple, in the formof injection
solutions. Determnation of a therapeutically
effective ampunt is within the skill in the art, and _
t e PERiGUlg e RhpEmRCYUligal ceempesitipBuat the myealenocomprises, in
pegyl ated T1249 pol ypeptide according to this
admixtargewith @nparynaceyicalhd aveéptable exdjipishied tampbend of formula (1),
i ndi vidual requirenents in each particular case. In
wherdl@PgrigImethoxy,a isasa i9fronndlod Bo TEDaEh@D iBY3.1 Nj ecti on
to adult humans wei ghi ng approximately 70 Kg, a daily
dosage of about 50 ng to about 300 ng, preferably from

ARG ot RREA corfidsiiBn 8 A drReuRRPIORN bAbnaceutical

ough e upper lirmt may be excee

indi cated. . The .dosage, nay .be administered as a single . .
compRih e yisl iGN TR Yt e S RsRern By heBatle evcipiont,
The pharmaceutj cal conposition may be adm ni st ered on
a compgreah/erna (IDgueRgINgT GBS0 Pr bPEP I NFTH 4O s & T1249

phar maceuti cal conposition is adm ni stered once
polypepiide/ , cavailerglyd diongedotlureugheits tarhemald ayamine egraupeekin one
or twice a week. Mdre preferably, the pharnmaceuti cal

embodim®gish id gprosintataly P28 ebedxamngts 2o Te K andthéM@mbodiment, n is
2004/ 013165 PCT/ EP2003/007711 Preferably, the

ical conposition is adm nistered once a week
appro?ﬁﬁ%tﬁgpg%’%e of about 300 ng to about 1,500 ngy. More

preferably, the pharnaceutical conposition is

adnm nj e k in.the e ,of about..40 . .

¢ 5% SN yBR utiEn Qs aREpaR) o Piifitg HilPinfection

Phar maceutical conposition js adm njstered . o )
comprising administering to a patient a pharmaceutical composition comprising, in
admixture with a pharmaceutically acceptable excipient, a compound of formula (1),

wherein Ry, 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, to 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 intravenously.

20



once a week in the dose of about 100 ng to about 200
ng. The present invention also provides a nethod of
WO pdvkborishg H V i nfection conprising adm ni stRCT/RBR083/007711

phar maceuti cal conmposition conprising, in adm xture
with a pharmaceutically acceptabl e excipient, a
conpound of formula (1), wherein Rl is nethoxy, mis
1, nis from100 to 750, and p is 3. Al so contenpl ated
wilnhianather spisferred thethiody ethid opegyatedeT 349 ofpolypeptide is
inhibiting HYV infection conprising adm nistering a

admipfasreaicaotijic al tratstepsial deliverpevice| Bg)., & tranadermalyatch.
with a pharmaceutically acceptabl e excipient, a
conmpound of formula (111), wherein nis from10 to

1490@*&@%9% &4%Hi5itiﬁglg—ﬁ‘6‘9opoﬂhlép‘?rWérﬁi%nWN‘l@' HHaraceutical

bond through 1ts ter a-am no group. In one
enmbhodi [ oxi,mat A f a e
comiERin, T} b RRBGH LT Ehy o el BB saiflie.  The
PhargREegiA) SR N ST ERIOTaeRI He PRUAGISHRreEia any form, and
present invention. These exanples are illustrative
via aol puigddesiesch dBenenady.dbawewvel, ithe tpagyéated ob248 polygeptides of

invention in any way. 22 WO 2004/013165

the JrE3&EPRNV@BLION ardladmirdsielel barsepedlyt ifon esdmpREGhOthe form of
but anoal dehyde nPEG of nol ecul ar wei ght 10,000 (30.0

inieclon 3 hd. in 240 nL of toluene was azeotropically
b drlegf@g refluxing for 2 hours, followed by the

removal of 120 ml of toluene. The resulting solution

e EB Bohof S BRI AT PRLAER Wiy e sk n e
art, g 8] TR UNFRYY SRR PG AL (e UGRR0S 0T R coeqied T1249
polySe\A;gidgogcr:gor%ting to this invention may vary and will be adjusted to the
individual 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, although the upper limit may be exceeded when

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

as continuous infusion.

The pharmaceutical composition may be administered on any convenient
dosing schedule. Preferably, the pharmaceutical composition is administered once
daily, twice daily, once every other day, once a week, or twice a week. More

preferably, the pharmaceutical composition is administered once a week.
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room tenperature under argon. Tert-butyl bronpacetate
(1.00 m., 6.75 nmmol) was added to the reaction via
wangaeand the reaction was stirred overni ghPCHEP2009007711

tenperature under argon. The reaction sol ution was
then condensed by rotary evaporation. The residue was
precipitated by addition to diethyl ether. The
preC| pltat ed nPEGLOk t-butyl carboxymethyl ester
privglerabliadhe pheenagewicel gemngsitien isi admitsiered/pare:a week in
28 g. NWR (d6-DMSO): 1.40 ppm (t, 9H, -CH3); 3.21 ppm

the dpse of abDOHB BP0 3nG Go @bt 51;,5000ngl—|2‘@bm p}e)ferablﬁﬁhemha(rmaceutical
2H, -O CH2-COO ). nPEGLok t-butyl carboxymethyl ester

compciftidn ) admtnitieesd Breeoh wesel h §RD doke oif aBolY 400liGto about
hydr oxi de and the solution was stirred at room

1,008 ﬁgE@gHrrﬁo%’ EF%EQJH%I’[FEE}% a%%h’ilﬁﬁ déﬂgémﬂ%ﬁ?r‘é‘@sz gdgunlstered
oncefregh BEtTE d0s8 & 468 Tid &% Gas %?85' B ourtate

filtered, concentrated, and precipitated i nto di et hyl
bh The roduct m PEQ Ck- car box rreth acid was )
eeefee%@r%y yepntfqrhlails(pn PEPNIRR i dnef Q@ro VH‘&@UP@ HIV infection
Yield: 24 g. NWR (d6-DMSO): 3.21 ppm (s, -OCH3); 3.5
comprising edministetingCapl@rimaceutivalppempssitizHi, corﬁp%lﬁgpma)dmlxture
23 WD 2004/ 013165 PCT/ EP2003/007711 nPEG

with 8kpleamacsutiedllyyhcespiabletextipibn ameBinpowAd dthAmula (1), wherein
di ssol ved i n anhydrous dlchloronethane (30 )

f t but yl ral dehyd
R is n?éth%fgwgzétfgl H‘(“slggm‘id)@gbgé |‘?B]'Q@ utyl ral dehyde
1- hydr oxybenzotri azole (80 ng, 0.6 mmol), and

D L L DR
er ar The reaction m xture was filtered,
HIV 'e{%ﬁa@hpp ALi9inG,AMiHSeTiRg s e inRkGQImROFON comprising, in

2-propanol and di et hyl ether
admixture with a pharmaceutically acceptable excipient, a compound of formula

(l1), wherein n is from 10 to 1,000 and NHT1249 is a T1249 polypeptide covalently
bonded through its terminal a-amino group. In one embodiment n is approximately

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

The following examples are provided to further illustrate the compounds,

compositions, and methods of the present invention. These examples are

illustrative only and are not intended to limit the scope of the invention in any way.
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(1:1). The product nPEGLOk-but anoacetal was dried in
vacuo overnight. Yield: 5.4 g. NWR (d6-DVSO):

wa@4/013182 ppm (t, 6H, (-O CH2-CH3)2); 1.46 pprcT/EP2043407711
- NHCH2CH2CH2- CH-) ; 3.08-3.11 ppm (q, 2H,
- NHCH2CH2CH2- CH-); 3.21 ppm (s, -OCH3); 3.5 ppm (s,
-OCH2CH2-O); 3.85 ppm (s, 2H, -OCH2-CO NH); 4.44
ppm (t, 1 H -NHCH2CH2CH2-CH-); 7.67 ppm (-NH).
MPEGLOk- but anoacet al (2 Exampte #mol ) was t hen
di ssolved in 20 mMl of 80 % CF3COOH and the sol ution

was stirrepréparivn bfema{%ﬂwmmhw@de The pH of
the m xture was adjusted to 6.0 by addition of 1 N
NaOH sol ution, and sodium chloride (10 vt % was

PRI SOCIOLDD 804 e 20 1 e

s GG S AT 6o o ERBRIG e 20

precipitated into dieth et h The product
of tolpRey oS (RSEY aelkiar CQQi?‘S &R feempiernaraiugeithen potassium
and dried under vacuum Yield: 1.7 g. NVR (d6- DVSO):
tert-bRiexide KOsy, 6 GTAE) in 205n! qfhsplyte textdranal-apd) 20 81185 toluene
ppm (s, 2H, -OCH2-CO-NH); 7.67 ppm (-NH); 9.66 ppm

was 4ddéDi0 the B s3I0 1B reftMind=-R7A0%¢ W& stikreEfawbehours at
2 Pegylation of T1249 wi th nPEGLO, c- but anoal dehvde

room%t@bﬁ%ﬁ@@f‘% %rFGT%RMS %8%?%1 t%éﬂ‘(\?boﬁpﬁgg%nmol was
i B B DR 8 SR ror

reagent per one nole of T1249. The T1249 ol ype
temp@@@%@ﬁé‘twoa{ The eaghemsoluion was, then pco%@er?sed by rotary

evaporation. The residue was precipitated by addition to diethyl ether. The
precipitated mPEG ok t-butyl carboxymethyl ester product was filtered off and dried
in vacuo. Yield: 28 g. NMR (ds-DMSO): 1.40 ppm (t, 9H, -CHg); 3.21 ppm (s,

-OCHa); 3.50 ppm (s, -O-CHyCHy-0-); 3.96 ppm (s, 2H, -O-CHo-COO-).

mPEG ok t-butyl carboxymethyl ester (26.5 g) was then dissolved in 350 ml
of 1N sodium hydroxide and the solution was stirred at room temperature overnight.
The pH of the mixture was adjusted to 2.5 by addition of 6 N hydrochloric acid, and
the mixture was extracted with dichloromethane. The organic layer was dried over
sodium sulfate, filtered, concentrated, and precipitated into diethyl ether. The
product m-PEGk-carboxymethyl acid was collected by filtration and dried under
vacuum. Yield: 24 g. NMR (de-DMSO): 3.21 ppm (s, -OCHg); 3.5 ppm (s, -O-

CHCH,-0-); 3.99 ppm (s, 2H, -O-CH-COOQOH).
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protected at the carboxyl term nus by -NH2. To the
reaction mxture 10% (v/v) of 0.5 M sodium
w@eyaaobasdhydri de solution in water was added BCTEP2003/007711

stirred for 4 hours at roomtenperature. Pegyl ated

T-1249 was purified fromthe reaction m xture using

i on exchange chromatography (QA). A step gradient with

i ncreasing salt concentrati ons from65 mMMto 1 M Nadl

in 20 MM Tris, was used to se arate yl ate

TIBEG aneR BRI da010240. Oy IaTS e BeNodisoved in

NMPE&0K but anoal dehvde nPEG of nol ecul ar wei ght 20, 000
anhydt@@® 0 dighl@ommathanén @00 mlL)of falloweenebyasthe addition of 4-

azeotropically dried by refluxing for 2 hours,

ammoBQ g‘lrﬁl@%ﬁy@é dihylseah 49fm2Q09FﬂmQj‘| TLﬁi/dk@R?beﬁ'itﬁnazole (80

ulting sol utlon was cooled to roomterrperature then

o, LRGN A

vas oo PSS S RS Lt g tga VEAEHL
Tert-butyl bronpacet atecgl 00 p, 6.75 mol
filterechcppgentyatash anebpiectitals W@WW&&@%@?E@O&@A@DMEME%H

stirred overnight at room tenperature under argon.
(1:1). Three peatict onPEGH g tbiutenoscetalheas doirdensadubyvemighyy Yield: 5.4
evaporation. The residue was precipitated by addi tion

t 2 L
o WL SISO ooreS B £RACREL 1t oo . 4

ol PRI LA A ey it
-OCH) C“%am oS GH S 365 %msocﬁ%ﬂé&fkfo Noktigh4 pom

t - but car boxynet hyI ester I-S28 g) was then dissol ved
(t, TH,i-N 2@r|’|2@Hz' H-); 7.67 ppm (-

mPEG o-butanoacetal (2 g, 0.2 mmol) was then dissolved in 20 ml of 80 %
CFsCOOH 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 diethyl ether. The product mPEGg-butanoaldehyde was collected by filtration
and dried under vacuum. Yield: 1.7 g. NMR (ds-DMSO): 3.21 ppm (s, -OCH); 3.5
ppm (8, -O-CH;CH,-0-); 3.85 ppm (s, 2H, -O-CHz-CO-NH-); 7.67 ppm (-NH-); 9.66

ppm (-CHO-).
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1 N sodi um hydroxi de and the solution was stirred at

roomtenperature overnight. The pH of the m xture was
wa@djustaesto 2.5 by addition of 6 N hydrochl orpPcT/ar10d3/007711

and the mxture was extracted w th dichl oronethane.

The organic |ayer was dried over sodiumsulfate,

filtered, concentrated, and precipitated into gi et hyl

ether. The product m PEG20k-carboxynet hyl acid was

collected by filtration %‘-&E@d under vacuum

Yield: 25 g. NWR (d6-DVSO): 3.21 ppm(s OCH3) 3.5

ppm (s, Pemvialipwie? Td249 with mBEG P Tide COOH) .

nPEG20k- car boxynet hyl aci d (20 g, 1.0 mml) was then

diBigaho&idehyde asth PE U@ inPEGE]- UJMWB{ Jp%’péfﬂe)d according to

foll owed by the addition of 4- am nobutylral dehyde

Exanﬁidlﬁﬁh\)ﬂaé‘%gtd%'d t6%07t¥1glrﬁef %@T@nu!)gty 338 °r/n)mri| | .0 ranrl] é)f buffer (50 mM

ydr oxybenzotri az

I im de 20. 3. |). The
potasiG HrESPIALS B PLI R T Bl B Motk P okbaedl Bewone mole of
nder argon. The reaction nmxture was filtered,
T124§onéfé”rﬁ 249 ralvpeptideiwas Hdeacyiated) afi heuceamino terminus, but
2-propanol and diethyl ether (1:1). The product
protepteER0heh eyt teradinum by diNHed Ta thaaeactiore mikiying .10% (v/v) of
Yield: 18.6 g. NWR (d6-DVMSO : 1.07-1.12 ppm (t, 6H,

0.5 M s&iGhiReyeibbdrohydrite $510%dMin Whker wé@'ﬂf@é‘d"ﬁﬁh'%’n%d)for 4 hours
3.08-3.11 ppm (g, 2H, -NHCH2CH2 3.21 ppm (s,

at ro%@, %%%%3 g@ﬁg@g?é%&@é @Qg ﬁlf@&%ﬁﬁ? E@,{E@@M mixture

. 4,44 7 67
usmgﬂ% Léealggé%rggggr% '?jy'ziﬂé?m/xﬁe ra)d %p\ﬁlg}p]éﬂcrea)smg salt
di ssol ved in 200 m of 10 % CF3COCH and the solution
concepigatiansy frem £5 MMt dnileNaGlrie 34 anM diiis, prhe-5pmesfused to
the m xture was adjusted to 6.0 by addition of 1 N
sepamd@degylated dii248rahd unmodified T1249.

Example 3

Preparation of mPEGayk-butanoaldehyde

mPEG of molecular weight 20,000 (60.0 g, 3 mmol) in 800 ml of toluene was
azeotropically dried by refluxing for 2 hours, followed by the removal of 200 ml of
toluene. The resulting solution was cooled to room temperature then potassium
tert-butoxide (0.68 g, 6 mmol) in 20 ml of absolute tert-butanol and 20 m! of toluene
was added to the PEG solution. The resulting mixture was stirred for two hours at
room temperature under argon. Tert-butyl bromoacetate (1.00 mL, 6.75 mmol) was
added to the reaction via syringe and the reaction was stirred overnight at room
temperature under argon. The reaction solution was then condensed by rotary

evaporation. The residue was precipitated by addition to diethyl ether. The
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sodiumchloride (10 wt % was added and then the pH of
the solution was adjusted to 7.0 by addition of 1 N
WOOH013The m xture was extracted with di chl or or&r/BEP2963/007711
The organic |ayer was dried over sodium sulfate,
filtered, concentrated, and precipitated into diethyl
et her. The product nPEQO0K- but anoal dehyde was
collected by filtration and dried under vacuum
preciniiaipd:produat mPEGE t-batybeadoxyBiethyligsier was filtempif and dried
3.5 ppm (s, -OCH2CH2-O); 3.85 ppm (s, 2H,
in vac@oCHZield- 5Btg.; NKFS 1dpPNSO)N42 pPr®t, ) (CEE-3.21 ppm (s,
Exanpl e 4 Pegyl ation of T1249 with nPEQO
. i 94l Gk ared
O B T A R T T B R Pl
(purity 93.7% which was dissolved in 0.4 m of 50 nM
borate, pH 9.5 buffer and then diluted 10-fold with

10 pqt.assi u hosphat e .5in nol ar rati.o
15t RTLARRBI fatchipd g ovah e el 843 0 mi o
pol ypepti de was deacyl ated at the a-am no term nus, )

IN sedipinp hydrexidegand the soldiosowas stifredhahiporeiempgpatung overnight.
the reaction mxture 0.4 nL (10% v/v) of 0.5 M sodium

The [ty ah tomixtoye nvad adjdsBHI3ICIR) 5 byladdition oh6 Whhgdroghoric acid, and
added and stirred for 4 hrs at 27 WD 2004/ 013165

the niRElirERASASLRIETIE With! QIO RABRABYU Phe BRGari€ #fdrQllas dried over

m xture was then diluted 10-fold with equilibration

5ot OSRIS b A SaiRs FOTRRER Pt anggied under

]

concentrations from75 nM 200 mMto 1 M NaC in the

vacu@hui IYisdd:aBbod DIMR eldektdSPed 21 PP dsat@CHs); 3.5 ppm (s, -O-
di - pegyl at ed,

CH2CH2-0-); 4.01 ppm (s, 2H, -O-CH>-COOH).

prod

mPEGygk-carboxymethyl acid (20 g, 1.0 mmol) was then dissolved in
anhydrous dichloromethane (100 mL) followed by the addition of 4-
aminobutylraldehyde diethylacetal (0.77 mi, 4 m'mol), 1-hydroxybenzotriazole (270
mg, 2.0 mmol), and dicyclohexylcarbodiimide (620 mg, 3.0 mmol). The mixture
was stirred overnight at room temperature under argon. The reaction mixture was
filtered, concentrated, and precipitated with mixture of 2-propanol and diethyl ether
(1:1). The product mPEGyg-butanoacetal was dried in vacuo overnight. Yield:
18.6 g. NMR (ds-DMSO): 1.07-1.12 ppm (t, 6H, (-O-CH2-CHa)»); 1.46 ppm (m, 4H,

-NHCH2CH,CH,-CH-); 8.08-3.11 ppm (q, 2H, -NHCH,CH>CH»-CH-); 3.21 ppm (s,
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nono- pegyl at ed and unnodi fi ed T1249 from each ot her,
respectively. The above experinent was repeated
wGer@sving with 70 ng T1249, 1:10 nol ar excess PET/EP2003/007711
PEG20k- but anoal dehyde and purified as descri bed
earlier. The nono-pegylated T1249 (200mM NaC el uate)
pools from both experinents were conbi ned,
concentrated to approximately 2 ng/nL and diafiltered
-OCHait 3.5t pramsisor@geHpUHE-6-);(385 tium f(er 2HptD-CI3)-CQxt-); 4.44 ppm
stored at -20C until further use. An aliquot of the
{1, 1maNe{GHQCM@$HyW);tp6amy (-NHM). antiviral activity.
Exanple 5 % Mono-, % Di -, and % Tri-Pegyl ated T1249
wi t h mMPEQo0K- but anoal dehyde The % Mono-, % di-, and %
tri-pegylated T1249 with nPEGQ0K- but anoal dehyde was
determ ned through a series of experinents where the

Tl PE lar rati pH th eact i,on sol utj

5 P Claech AN BRrs A LPe 7 3 e 306 i BRsPYedp 20 mio

1, 2, _and 3. The purpose of these experinents was tq

10 %oeFe@PRH ane thegsoluiipnNasastitrRd 8F soomdempesaire ovemight. The
Tabl e 1, butanoal dehyde of PEG 20kDa ( mPEG20k- CVMAB)

pH obrtbpamédutec maisdadpysted ExhPl ey ad@itonadtidd N dNeOlngsatition, and
T1249 (purity 93.7 %9 in 50 nM potassium phosphate pH

sodiun 2hiokitie (W@Mﬂ%g%alspé@dé@%Mﬁet@'ﬂ@@b!—i%f&ﬁe@qhﬁmﬂ] was 28justed
WO 2004/ 013165 PCT/ EP2003/ 007711 am no term nus, but

tect t b e o ; :
o 7,089 884 h 8L SUAOHE1E pEKD s BBy Bt Gfrtnane.
To_ the reaction mxture 10%.(v/V) ,.0 5 sodi u
The Bl SRS b F8 T fives oot ebirBlen s Migtay Sigeftrated, and
.aliquot was renoved at the predetermined tine
precipifateg\jafo ¢ethyl eiherg ,Tr@r@roggcﬁw,@m-bpmﬁaldehyde was collected
by filtration and dried under vacuum. Yield: 13.1 g. NMR (ds-DMSO): 3.21 ppm (s,
-OCHg); 8.5 ppm (s, -O-CH,CH,-O-); 3.85 ppm (s, 2H, -O-CH,-CO-NH-); 7.67 ppm

(-NH-); 9.65 ppm (-CHO-).
Example 4

Pegylation of T1249 with mPEGok-butanoaldehyde

Butanoaldehyde of PEG 20kDa prepared according to Example 3 was
added to 20mg of T1249 (purity 93.7%) which was dissolved in 0.4 ml of 50 mM
borate, pH 9.5 buifer and then diluted 10-fold with 100 mM potassium phosphate
pH 6.5 in a molar ratio of 10 moles of reagent per one mole of T1249. The T1249
polypeptide was deacylated at the o-amino terminus, but protected at the carboxyl
terminus by —=NH2. To the reaction mixture 0.4 mL (10%, v/v) of 0.5 M sodium

cyanoboro-hydride (NaBH3;CN) solution in water was added and stirred for 4 hrs at
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tenperature. Table 1 Potassi um Phosphate Buffer pH 6.5
T1249: Time Point % nono- %di- %tri- % T1249 PEG
woRdoan1yeyyl at ed pegyl ated pegyl ated Rati o 1:HCPRRPDA3/007711

0.1 084 1:1 4h 18 0.19 0 81 1:1 6h 21 0.21 0 78

1:1 24h 25 0.91 0 72 1:2 2h 29 0.69 0 68 29 WO

2004/ 013165 PCT/ EP2003/ 007711 T1249: Tine Point %

nono- %di- %tri- % T1249 PEG Ml ar pegyl at ed
roomgegyiesdive.pbly IreactibrRatixtore wes than w&lulquodotsiawimﬂqtﬁibraﬁon

37 1.55 0 59 1:2 24h 39 3.16 0 54 1:5 2h 53 5 0 39
buffe%@ AM 3%is) pH 265) dricbfidreBlihidudh 2©.43 (m Fifter. MBe@dated T1249

was purified from the reaction mixture using anion exchange chromatography (Q-
Sepharose). A step gradient with increasing salt concentrations from 75 mM, 200
mM to 1 M NaCl in the equilibration buffer was used to separate di-pegylated,
mono-pegylated and unmodified T1249 from each other, respectively. The above
experiment was repeated starting with 70 mg T1249, 1:10 molar excess of PEGaok-
butanoaldehyde and purified as described earlier. The mono-pegylated T1249
(200mM NaCl eluate) pools from both experiments were combined, concentrated to
approximately 2 mg/mL and diafiltered into the storage buffer (PBS buffer, pH 7.3)
and stored at -20°C until further use. An aliquot of the material was used to assay

for antiviral activity.

Example 5

% Mono-, % Di-, and % Tri-Peqylated T1249 with mPEG.ok-butanoaldehyde

The % Mono-, % di-, and % tri-pegylated T1249 with mMPEGox-
butanoaldehyde was determined through a series of experiments where the
T1249:PEG molar ratio, pH of the reaction solution, and reaction time were varied
as seen below in Tables 1, 2, and 3. The purpose of these experiments was {o

optimize the pegylation parameters.

For example, in Table 1, butanoaldehyde of PEG 20kDa (mPEGg-CMAB)
prepared according to Example 3 was added to 5 mg of T1249 (purity 93.7 %) in 50

mM potassium phosphate pH 6.5. The T1249 polypeptide was deacylated at the a-
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For Table 2, butanoal dehyde of PEG 20kDa
(PEQ20K- CVAB) prepared according to Exanple 3 was
w@odwemixies 5 ng of T1249 (purity 93.7 % in 50 »A/EP2003/007711

pot assi um phosphate pH 6.0 in a nolar ratio of ten

nol es of PEG reagent per one nole of T1249. 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
aminodadnings, buk protectegost(thecprbatyl Breimus byi-Nid.. The molar ratio of

cyanobor ohydri de solution in water was added. An
PEGakagent tonfis249 evmved, at2, tdmel Noedrs enanrestion mitkiure 10% (v/v) of

interval of 2, 4, 6, and 24 hours at room

0.5 Vesnauat !éxgno &%‘h?gﬁdé’ UASIUIA RSP IS a@%ﬁér A@E&@q&t was

T1249: Ti Poi nt "% nobno- % di- %tri- %

a y e ted. | at.e tio X 2h 60

remaBlae, B HBRERAGRE, I 1BERH %8 Kb oand 9 rElg &t room

24h 38 38 18 4 For Table 3, butanoal dehyde of PEG
teMpPSERBES- ( nPEG20k- CMAB) prepared according to Exanple 3

was added to 5 ng of T1249 (purity 93.7% in 50 nM 30

WO 2004/ 013165 PCT/ EP2003/ 007711 potassi um phosphate

pH 5.5 in a nolar ratio ofakled nol es of PEG reagent

per one nole of T1249. The T1249 pol ypepti de was

deacyl ated at Fatassiamn Piodphate Buffer pH 6.5

T1249: Time Point | % mono- % di- % tri- % T1249
PEG Molar pegylated | pegylated | pegylated

Ratio

1:1 2h 14 0.1 0 84

1:1 4h 18 0.19 0 81

1:1 6h 21 0.21 0 78

1:1 24h 25 0.91 0 72

1:2 2h 29 0.69 0 68
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but

protected at the carboxyl

reaction mxture 10% (v/v)

W@ yanoasdhydri de solution in water was added. PGIEP2003/007711

of 0.5 M

sodi um

termnus by -NH2. To the

aliquot was renoved at the predeterm ned tine

interval of 2, 4, 6, and 24 hours at room

tenperature. Table 3 Potassi um Phosphate Buffer pH 5.5

T1249: Time Point % nono- %di- %tri- %1249 PEG

Mol ar pegyl at ed pegyl ated pegylated Ratio 1:10 2h 47
T1240: 0 41 Titd Poflt P& hforld-20| %A dl0 6h 60%47%-3 10 | % T9249
PEG3&aBZ 38 25 3 TReqPafGeN] #agy Féﬁedlmnope ted and
Ra’tiot,” p gyI ated T12497" and unlreact ed frie 249 wer e
(T LS R AN e I DR I
_JLaboxLe_L@h‘_usi_Lafn‘whnn gnf' 13 pouhtise of m_mn 59
1:2_pegyl at24N 11249 | 89achi eved 3utler var\@ng condi{ Bfns
1:5 of T124%h PEG nol ab3ratio, |BH and rea@tion time39For
1.5 exanpliedhin Tabl e5¢ an opti®al nono- pegyl ati on pRE61 %
1:5 1S showh at a-T1249: PEG Mollgp Ratio dfgl: 5 and aspi ne
1:5 POI Nt [Gh4BN. TN T8BIre Z,~ ano30pt i mal™ [{pno- pegyl ag5on

of 6196 TS Sshowrat a 11249 PEG Wtar Ratto of —1—10—=nd

atime point of 4h. In Table 3, an opti nmal

LERE L Mo

potassium phosphate pH 6.0 in a molar ratio of ten moles of PEG reagent per one
mole of T1249. The T1249 polypeptide was deacylated at the a-amino terminus,
but protected at the carboxyl terminus by -NH,.
of 0.5 M sodium cyanoborohydride solution in water was added. An aliquot was

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

O% s EI?D?%AE géléﬁa @rillgéazok%m ) prepared

according to Example 3 was added to 5 mg of T1249 (purity 93.7 %) in 50 mM

To the reaction mixture 10% (v/v)

temperature.
Table 2

Potassium Phosphate Buffer pH 6.0
T1249: Time Point | % mono- % di- % tri- % T1249
PEG Molar pegylated | pegylated pegylated
Ratio
1:10 2h 60 11 0 22
1:10 4h 61 23 0 10
1:10 6h 59 24 5 7
1:10 24h 38 38 18 4

For Table 3, butanoaldehyde of

according to Example 3 was added to 5 mg of T1249 (purity 93.7%) in 50 mM

PEG 20kDa (mPEG2q-CMAB) prepared
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WD 2004/ 013165 PCT/ EP2003/ 007711 Exanple 6
Determ nation of Pegylation Sites To evaluate the site
wo@RooRBEG16e3 t achnent to T1249, a series of experPCEREPR03/007711
was perfornmed. The results denonstrate that >95% of
the nodification is |located at the N-term nal
trypt ophane residue. Additional nodification sites may
occur to a minor degree (< 59, but their exact
potassiem phgsphatagH 61& ki 8 ynelgt s3id ehien MpleseBEG teagent per one
determ ne the PEG nodification site, a sanple was
moledb0F$249. W hd T1eAqmslppeptideswas ydeaCykatet théhe epamites terminus,
separated by reverse phase HPLC. Individual peptide

but [:I?S?é&?ed’\%t ¢hd BRHS| ErHiNEeEy WNH). "Po e PEadtioRShixture 10% (V/v)
(el'ectrospray ionization) mass spectrometry, MALDI

of 0§ %cﬁﬂﬁﬁ éyr%zcg‘do%ﬁgg i @?I}J}t}ggﬁg vﬁéfte?'%dsoﬂpagg % tdllaﬁot was

spe rone erm na

uen cedure ar.e zed b

oMYA AN TSIRIGTENGE DTS b Pabod dingde. %zmyrs at room
(20k rrPEG CVAB- T1249) prepared according to Exanple 4

temmﬁ@ltulﬂ__249 (free a-amino termnus; carboxyl term nus
protected by -NH2) were proteol yti cally digested with
endopr ot ei nase Lys-C for 2 hours at anbi ent
tenperature with a sanple tdlame®nme ratio of 10/1
(ww). The reaction was stopped by addi ng acetic acid
to a final concet[ation f 2% §eparation
of proteolytic peEQ phase HPLC
with a HP1 100 HPLC system equi pped W th a Phenonenex

T124diNa TEYRHhE FHIMNASE mérid Ufm J%o(gilS, 3P} olpl x 20 /5'1171249
PEGW%I@?O vent syste %g d% %@ er %?@gﬁfe%m”'

Ra’uq nd 1 m/fllio[:?gcet I ent was
110 |2h O |47 41
1:10 4h 58 16 O 20
1:10 6h 60 22 3 10
1:10 24h 32 38 25 3

The percentage of mono-, di-, and tri-pegylated T1249, and unreacted free
T1249 were obtained by reverse phase HPLC for every 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 of T1249:PEG molar ratio,
pH, and reaction time. For example, in Table 1 an optimal mono-pegylation of 61%
is shown at a T1249:PEG Molar Ratio of 1:5 and a time point of 6h. In Table 2, an
optimal mono-pegylation of 61% is shown at a T1249:PEG Molar Ratio of 1:10 and
a time point of 4h. In Table 3, an optimal mono-pegylation of 60% is shown at a

T1249:PEG Molar Ratio of 1:10 and a time point of 6h.
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32 WD 2004/ 013165 PCT/ EP2003/007711 organic sol vent
in 50 mnutes at a flowrate of 0.2 m/mn. Peptide
weontainehg peaks were collected for further BCEHEP®IF007711
Al'l collected sanples were then anal yzed with nano
spray ESI mass spectronetry on a Finnigan LCQ ion
trap instrunent. Individual peptides were identified
based on experinmental nolecular weights. The PEG
peptide containing frd&%XaMRI&Gs al so anal yzed with
MALDI TOF mass spectronmetry on a Bruker Reflex
i nstrunent. MietegrmationdoiPegylation-Sitesidol eacrylic
acid or al pha-4-hdroxycinamc acid. The PEG

B o Tmilel 18" Bt F £ C (et eii, core i el erperiments

El mer@éABl) precise instrunent. The results of the
was perivaiet phgsesHits demmensieate that »B8pobitee Iyedification is located
fragnents of pegylated T1249 are shown in Figure 1.
at the Rriguménal tybtophdnezerddidue. adeldiibhal meodifitaiion sites maweos®ur to a
phase HPLC anal ysis of the two sanples. The N-term nal
minor @&grele Qs%?%ﬁﬁ\tﬁéﬁr bRa&h@eﬁﬁﬂﬂlé Aot bled®, é8aplishdd. 20 in
Figure 1 B) is al npbst total absent i'n the PEG
nodi fi ed T1249 (Figure 1A). Inst ead one new peak

%Egﬁi’érgg lnettﬁg' S,-‘.' rﬂﬁ@fﬁﬂﬁSnlﬁ d Lah @ﬁbgﬂlé&ﬁed with

dscop | resu

t.ai ned fr naI i ndi HPLC
endop %\'@@F%ngvaﬁnaﬂm RETE R EYpis s HPLC.
nmol ecul ar wei ghts of non- nodified peptides were
Individgahpepiida eeaks warsdusties @nalizedowsld. nanp spray ESI (electrospray
Anal ytical results obtained fromcollected HPLC
ionizatfonact inmass ( ssEeciloswetnfi guMALD). TOF  (matrix  assisted laser

desorption/ionization-time of flight) mass spectrometry and N-terminal (Edman)

sequencing. These procedures are summarized below.

Samples 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
endoproteinase Lys-C for 2 hours at ambient temperature with a sample to enzyme
ratio of 10/1 (w/w). The reaction was stopped by adding acetic acid to a final

concentration of 2% (v/v).

The separation of proteolytic peptides was done by reverse phase HPLC
with a HP1100 HPLC system equipped with a Phenomenex Luna reversed phase
column (C-18, 3u, 150 x 200 mm). The solvent system consisied of water,

acetonitrile and trifluoroacetic acid (0.05%). The gradient was from 5% to 64%
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33 WD 2004/ 013165 PCT/ EP2003/007711 HPLC MWV MV
N-term nal Peptide identity Seq ID Peak' (calc.)2
W@ eoop/0)B6Bequenced Da Da PEG 17 922.4 922.4 n. FCT/EP2003/007711
NEYELX Seq ID:2 PEG 22 1611.9 1611.7 n. A~ -
| TALLEQAQ QQEK Seq ID:3 PEG 34 n. A 23082.6 XQEVWEXK
PEG WQEWEK Seq ID:4 PEG 37 1122.5 1122.4 n. A
WASLVEWF- NH2 Se ID:5 HT-17 922.4 922.4 n. A, NEYELCK
orgaige spoivent irH50 20nuEs2atn flogzate of A2 MiRIEResEde poataining peaks
HT-22 1611.9 1611.7 n. A | TALLEQAQ QQEK Se | D: 3 HT-37

wereldbl@ctedlib? urther ahalydsSLVEW- NH2 Se 1 D5 'see al so
figure 1; 2cal cul ated exact nass in Da; 3neasured nass
in Da, nano spray ESI M5 of non-nodified peptides and

M%P'cor%ewssﬁfnp?é:&m fthad Mifié@ﬁmth 4rariongdrag ESI mass

dman sequenC|ng n.A. = not avallable, x = none
d f;

Sp%@@r‘?{%i*xcbﬁg TSGR Reca Sag et} ﬁﬁ%ﬁ%%'ﬁéaﬁf%e were
1124 I TAL .
R R e LEE“%%“%ZE# Sl ontaining

the intact PEG nodified T1249 is shown in figure 2A
fractiphevarealsorantlyrsidewiih MAMR| §RF mass spesgometry oladiuker Reflex
presence of sone non nodified peptide. The origin of

instrurhenis Matricentubgd were thkmsaB-induleasmglic atidoarualpha-4-hdroxycinamic
potentially be caused by the neasurenent in the nmass

acid.
The PEG containing peptide fraction was then subjected to automated N-

terminal (Edman) sequencing on a Perkin EImer (ABI) precise instrument.

The results of the reverse phase HPLC analysis of the proteolytic fragments
of pegylated T1249 are shown in Figure 1. Figure 1 shows the UV trace obtained
from the reverse phase HPLC analysis of the two samples. The N-terminal peptide
observed in the control T1249 (Peak HT-20 in Figure 1B) is almost totally absent in
the PEG modified T1249 (Figure 1A). Instead one new peak appeared (Peak

PEG-34 in Figure 1A). It contains the PEG modified peptide(s).

Mass-spectroscopic results obtained from the analysis of individual HPLC
fractions are summarized in Table 4. All experimental molecular weights of non-

modified peptides were compatible with the calculated ones.

Table 4: Analytical results obtained from collected HPLC fractions (see also
Figure 1).
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(%%q ID:4

PEG-B70

m t He 28:5

br i hh22.4s

audenci ng i

YVEASLIWEVHeNH2

Seq ID:5

N-t

erm nal t

ypt ophaneg

as the ngj

or PEG nod

i ficati

on

HT-#7 1 5UTTSgabgVien ar € consii siEeE L@kt h the SeqID:2

e. T@ZE£
HT-2 TTIKE8E [JPANeEn They Y§& ID:4

SEUY032.5
t ”cl.aliji 11 al trypt

cn'y'm—m |.§J =1 V2 t+o—i- D H ,Seq ID 3

T+

HT-22 doon )
he Iﬁ’? z'plnrAayr‘I ude

HT-$%hdi n daeet JWaA \.11\ f lapgq ID:5
t he ,N-tern‘%nal sequenci ng appears; to cont r adi ct t he

'see alsedigite 1ofcalculatgdoeraai gnaserc Dai ‘sreasared meass: inddai nano spray

ES| M&iohaogrrmuogifietbpamides anedgALE iTQT MS GﬂEEG-mddnfledDEa)ﬁDies

*automais® Bidonan Sedyetecing,nt.Api=arutlavelialdle, 0t i@ itetkiflad; ®based on

MW dianpatibifityridnr PavnBe sEiqueatinge THe a®@fb acid sequence of the
unmodified T1249 sample is:
WQEWEQKITALLEQAQIQQEKNEYELQKLDKWASLWEWF-NH,.

The MALD! TOF mass spectrum 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 peptide. The origin of it is currently not
known, however it could potentially be caused by the measurement in the mass
spectrometer itself. The MALDI TOF mass spectrum obtained from fraction PEG-
34 (figure 1) is shown in figure 2B. The measured molecular weight was 23083 Da.
The 'molecu|avr weight as well as the appeérénce of the mass spectrum identify this
HPLC fraction PEG-34 as the one containing the PEG modified peptide(s). The

presence of PEG in this HPLC fraction could also be shown by nano spray ESI

mass spectromeiry (data not shown).
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CH3- O (CH2- CH2- O) 227- CH2- CH2- O- CH2- CH2- CHO 200 ng of
NMPEGLCK- pr opi onal dehyde was added to 20 ng of T1249
W@ pwrioldne®3.7 9% in 1.0 mM of buffer (50 nM pPCEHEB1003007711

phosphate pH 6.5) in a nolar ratio of 5 noles of
reagent per one nole of T1249. The T1249 pol ypepti de
was deacylated at the a-am no term nus, but protected
at _the carboxyl term nus by -NH2. To the reaction )
m"%?%kﬁ@ 8% { @ytwa@.danhegamzﬁﬁfeeyﬁﬂ%erQﬁ%@m)dare shown in
solution in water was added and stirred for 4 hours at

figure ddmTihenpleseivar emaj@ SseyDep0e vas 316 N-rrmigseods Ay37Qd Jpeptide
Pegyl ated T1249 was purified fromthe reaction mxture

xQEWSEDQH. | Withesdeptd oftheofit eaiapacid @gidudhall dmsicamind acids
of the pegylated T1249 fol | ows:

Were%i:&é/& : irp‘?ut@té“ﬁﬂﬁzy@ﬂ?sic} EgahtikinChi gﬁ&&ﬁl@ne could be

(Il i near gradient wth increasi'ng s

concen i from. vl Ny 2 ri
recof T8 gl nnpRig peribh et &F Sholr agraf HPLC B traces,
unmodi fied T1249. The percentage of nono- pegyl at ed .
the WY JQF Masacerectiiroas 198D dmshengrsulisnt Bimadiep-terminal
reverse phase HPLC and determined to be 31. 7% Exanple
sequencinigidentiimche Ariarminall trydeplyancTas e asjanyREScmodification site.
reduction of infectious virus titer enploying the
i ndicator cell lines MA@ (Multinuclear Activation of

a Tied pesulisiabase dredioeristent with tHepreSente &f 1 BrsGigethetween the
derivative cMAE@. The MAGA cell line was derived from

o AL ey KB et ki

Iinka@lgfaiféc[t@p{oc tﬁgtt%\ﬂ:ﬁﬁac‘nev%?&eorchglﬂ TBhAB: ‘E)’e E%Ferf?nex'c\,/‘udjed, the

results from the N-terminal sequencing appears to contradict the presence of a

“plocking” PEG moiety at the N-terminal amino group.

Example 7

Pegylation of T1249 with mPEGq~propionaldehyde

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

CHj3-0-(CH2-CH3-0)227-CHj-CH,-O-CH,-CHo-CHO
200 mg of mPEG10k-propionaldehyde was added to 20 mg of T1249 (purity 93.7
%) in 1.0 ml of buffér (50 mM' potassium 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 -NH,.

To the reaction mixture 10% (v/v) of 0.5 M sodium cyanoborohydride

solution in water was added and stirred for 4 hours at room temperature.
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66: 2232-9, 1992). The cMAG@ cell line was derived from
the MAG cell line by introduction of the CCR5 gene
wa@gionglitke anphotropic retroviral vector, PA31FCT/EP2003/007711
(Chackerian B, Long EM Luciw PA, Overbaugh J, J Virol
71:3932-9, 1997). The cMAG cells support replication
of primary NSI (R5) isolates and | aboratory adapted
X4 viruses, while the MAG@ cells support replication
Pegy@fte%nﬁ?%& was uRwifledpdain cBe| reagtioss MaixBire ksingelon exchange
ability of HHV-1 tat to transactivate the expression
chroroatographygRAxt Dhe shseture pdtheepegdateddr 1 24hfdpwshe
H V-LTR The b-gal reporter has been nodified to
| ocalize in the nucleus and can be detected with the
X- gaCH$ @ $CHGHAD) - MIHZQOEH ICHS T Ho-NH-T 1249 (1N
PCT/ EP2003/ 007711 intense nuclear staining wwthin a
A lince rddem Bt R oyl Wi Tiop S A AT 18 3PNl in 20
Lnfectipous virions in th chal | en iL,nacul um i f t.her
mi 2. 35 B s ol5A ik SeretEia PORVBTT bR 1385 Minkgodied T 124e.
i nhi bitor of infection and cell-cell fusion, e.g.,
The nasa0tagR i monePesiiaed T 1EAS\AE Hewsavtedaioe ReZ4%umAS then
Retroviruses 9:1051-3, 1993), was added 24 hrs
obtaiped by ireverseiphaserHBLGeand detpemined ta bee88536. t hat
confidently represents a single round of infection.
Infected cells were enunerated using a CCD i mager and
both primary and | aboratory adapted isol ates showed a
l'inear relationship betywampierg/s i nput and the

nunber of infected cell S Vvisualized by the inmager. In

the MA@ and c GIARALSP AR OrA%%'onin
i nfectious ti ter%ﬂf@g—é—g@@s—s— ; ' —g'gglfi cant and

' ' I F ' .
DG Spodle SO LGB0 A B ol AR oy the

ntrvira uction

mdmgglgtggrggﬁ%&ggﬁ%ﬁ@?@vﬁﬁg%@%rs&@\ga %otnI of %l G%lljéc%gidglg(la r?diggtor) or
the CCRS5-expressing derivative cMAGI. The MAGI cell line was derived from
parental HeLa cells by introducing genes for CD4 and an HIV-1 LTR-driven b-gal
reporter 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
introduction 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 support feplicétioh of primary NSI (R5) i‘solates and laboratory adapted
X4 viruses, while the MAGI cells support replication of only X4 viruses. Both cell
lines exploit the ability of HIV-1 tat to transactivate the expression of a b-
galactosidase reporter gene driven by the HIV-LTR. The b-gal reporter has been

modified to localize in the nucleus and can be detected with the X-gal substrate as
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Each test conmpound dilution was tested in duplicate
against a virus inoculum adjusted to yield
wapproxiteat el y 1500- 2000 i nfected cel |l s/wel |l OPCHEEB®03/007711

well mcro titer plate. The test conpound was added

to the cMAG or MAG cells, followed by the virus

[ ngcul ial anlolI 2;1 hrs later, an inhibitor of infection

and cell-cell fusion (Wld C _Geenwell_T, Mutthe .
intens®, nuglesy RiainiAgnwitlins @\(fewu%xs of 1‘@‘%?51'99- 1988) nw&beé\g% etjained

to prevent secondary rounds of infection and cell-cell
nucleivéaruthuspbedrdierfieted @lsl aquedrie theuturnbed of dnfegtiaws &irions in the

days, fixed and stained with the X-gal substrate to

challeﬁgé fdculiirmfieficrd i£6hly Dneaand withefectidn Fﬁbetﬂ shirdeg | s
for each control and test conpound dilution were

determned with the CCD-inager. 1C50 is defined as the

?,Aérlg ti'ﬁf&zigﬁ%rof)f glfeg’(%)r]\/@ngggﬂfc%ﬂ'&rég@n?g ER30Q3/ QO £l Greenwell

ound resulting In a % reduction in

i.nfectio irus titer,, | L.So.GREI

T, ebpGe SoATa A6 i e e R AEIRE o LB pod 24 e
titer. Exanple 9 |1C50/1C90 for Peqgylated T1249 |IC 5

post-infiegtipTiroorgesaPesmite: reaﬁgugtrmomﬁ%@ﬁsb@@rea@@a %‘(‘Hpe round
NMPEG20K- but anoal dehyde (Exanple 4), hereinafter

of infecliBRGAAtecREeEL R4 Enumerdiodiusing a1GBPdmdss|and. batheprimary
| C50 and 1 C90 val ues were determ ned in accordance

and 1aBdrto t6d GsolafesV¥P B H B0 SrREEDINS RO B3h0EsTY Virus input
Peptide 1C50 (lag/m) 1CO0 (pg/m) T1249 0.003 0.023

and the number of infected cells visualized by the imager. In the MAGI and cMAGI

assays a 50% reduction in infectious titer (V/Vo = 0.5) is significant and provides

the primary cutoff value for assessing antiviral activity. A 90% reduction in

infectious titer (V./Vo) is used as an additional cutoff value on assessing antiviral

activity.

Each test compound dilution was tested in duplicate ]against a virus inoculum
adjusted to yield approximately 1500-2000 infected cells/well of a 48 well micro titer
plate. The test compound was added to the cMAGI or MAGI cells, followed by the
virus,inocula, and 24 hrs ]atgr, an inhibitor of infection a_nd cell-cell fusion (Wild C,
Greenwell T, Matthews T, AIDS Res Hum Retroviruses 9:1051-3, 1993) was added
to prevent secondary rounds of infection and cell-cell virus spread. The cells were
cultured for 2 more days, fixed and stained with the X-gal substrate to detect
infected cells. The number of infected cells for each control and test compound

dilution were determined with the CCD-imager. 1C50 is defined as the dilution of a
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m PE&Q0k- CVAB- T1249 0. 041 (batch 1) 0.206 (batch 1)
0.170 (batch 2) 0.835 (batch 2) Table 5. 1C 50 and IC
w@omesilbi s. Reduction (1C50, 13.7-fold and | G3O1/EP2003/007711

9-fold for batch 1) of in vitro anti-viral activity
was observed w th nmPEG20k- CMAB- T1249 conpared to the
parent T1249 nol ecule. However, this loss inin vitro
activity is not predictive of the in vivo biological

test coonpoung resulittegrona 508 eeduntionhia intestibus virbis titarr €80 is defined
Exanple 12 (See, Figure 6). Exanple 10

as thBRAILTBA &S BhY & aT0% t8dstidedlinteedoud titer.
nMPEG20k 7pr opi onal dehyde Study Design 9 nale Wstar
rats (Charles River Laboratories, WI mngton, DE)
(n=3/tinme point) received a single subcut aneous dose
of T1249 pegyl ated with nPEGO0k- propi onal dehyde
(Exanmpl e 4). The nPEQ0 [T§249 was suspended in
water and titrated vvith bringtoapHof 6. 8.

The nPEG20k- CVAR, |
solubilized in ‘U"L.-*"-- m car bonat e

byf.f ted th B buff
L@z B, A% @&ﬁ%?’ P%M@?@?ﬁ Sl mPEGeoc
provide a concentratjon of 1
butamﬁr@@wd@w}&mrrmg‘r) dierginaftar ¢ ﬁbDE@mﬁMﬁ@r'ﬁiﬁ"aQ d#. shown in
The rats were dosed at 8 ng of active ingredient/kg
Tablddipeleyvghithe BEOoWN@AC44 VEBRIEES wWers/ dezaaBiedioir7 Atcordance with
After dose adm nistration, about 1 m of blood was
Exangglblgected fromthe retro

=)
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orbital sinus at each tinme point. The tinme points were

0.5, 1, 3, 6, 8, 16, 24, 32, 48, 72, and 96 hours
w@baoen1xdese adm ni stration. Al bl ood sanpl es Mer/EPI06P007711

at room tenperature for up to 30 m nutes and serum

was separated with cold centrifugation. Bioanal ytical

Met hod Al bl ood sanpl es were separated on a reverse

phase HPLC C18 columm wusing a |inear gradient

consisting of 0.05 M ammoni um acetate and

oD ot r i o et B Ra RN ot oq 1 om 4 'CBP ¥ M ea

T1249nder the curve v] [ G20k- C\VAB- T1249])) | ng
nPEG20k - CMVAB- '[12¢18'ds,30%|Eked serum extrag toéégsls

mPE&b&-GN&%B-&'ﬁ%@andabQﬁ” fotf §ported pharymgold et irg
um

paraneters were derived frompooled ser

concentration profplesg %téﬁ@fﬁ()k' CMAB-)B%E;?A%gB(bdt{:ﬁz)

bolite and the cohbinatlion of th US1 ng

Tabley5nlle SR Ke AP desisal ysis via WnNonlin, version 3.3
(Phar si ght Cor poration, Munt aiP View, CA), a Resul 1
c i-al 1 Kkfnel [ S e esults.. .
a0 D S04 8 TR eGP I St ivial

o ntration-tjnme fil EG20k- CMAB- T1249 i n

activi yg?"%%aft??%“’%d %’%F@%@%‘&W%bﬂ&%%%%it%tthﬁtﬁaéﬁm T1249
At the 0.5 hour tinme point no | evel of

molegyiec dlovavas. thisdoswiin anmetrabadtivity isasoidprestittve, of the in vivo
indicating a slow absorption process fromthe

biologinakatiiity as tdemdrstratde byethabmisulie, illtusteatbtiriat Example 12 (See,
detectable concentration was found at 6 hours post

Figurd®3i ng, which represents a slow course of

Example 10

Pharmacokinetics of T1249 Pegylated with mPEG.-propionaldehyde

Study Design

9 male Wistar rats (Charles River Laboratories, Wilmington, DE) (n=3/time
point) received a single subcutaneous dose of T1249 pegylated with mMPEGog-

propionaldehyde (Example 4).

The mPEG2-CMAB-T1249 was suspended in water and titrated with NaOH
to bring t<')> a pH of 6.8. The mPEGQOk—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 — 7.4. The amount of PEG-T1249 employed was sufficient to
provide a concentration of 150 mg mPEG.q-CMAB-T1249 per ml in the final

formulation. The rats were dosed at 8 mg of active ingredient/kg body weight.
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netabolite formation. The | owest serum concentrations
of MPE&20k- CMAB-T1249 and its netabolite were
wa@ledoeoiaes at 48 and 72 hours post dosing, respRC/ERB®D007711
Systemic CI/F and Vvd/F, AUC (0-48 hours or 0-72
hours), Cmax, Trmax, and half-life are reported in
Tabl e 6, bel ow. Paraneter (unit) nmPEQO0Ok- CVAB-
nPEG20k- CMAB- Parent and T1249 T1249 Metabolite
Mattabgbse @dministiatignhabaut ? Tdaof5isod6tas collectedifram ii8e retro-
13.9 27.2 T1/2 termnal (hr) 8.9 15.7 13.8 d/F
orbita( sihtibat b@bh&i?négﬂ;ﬁa%'l’h@ e Ydirtts Widrk 03531 36,096 EHHBZ 48,

hr 16 24 16 Table 6. Pharnacokinetic pararreters

72, af 5@%@%&@3&@%%5@&%0@ f\%ﬁ@%ﬁgﬂ%§ﬁ7g at room

Exanpl e 11 har macoki netics o

tr tmen u dof 9 ague- Daw
temperfille) &6 T tos 58 inGfes LT s8turgy Wasncreerated iy cold
X Each menber of the group received a 41 WO
Cent”é@@ﬂ?@lSlGS PCT/ EP2003/ 007711 si ngl e subcut aneous or
i ntravenous dose of T1249 (batch 2 referenced in
Exanple 9/ Table 5). The rats were dosed at either 1.2
or 15 ng of the active ingredient/kg

Bioanalytical Method

All blood samples were separated on a reverse phase HPLC C18 column
using a linear gradient consisting of 0.05 M ammonium acetate and acetonitrile.
Absorbance was monitored at 280 nm. Concentrations were exirapolated from a
plot (area under the curve v. [MPEGa-CMAB-T1249]) using mPEGyu-CMAB-

T1249 spiked serum extracts as calibration standards.

The reported pharmacokinetic parameters were derived from pooled serum
concentration profiles of MPEGo-CMAB-T1249, its metabolite, and the
combination of the two, using non-compartmental analysis via WinNonlin, version
3.3 (Pharsight Corporation, Mountain View, CA), a commercial kinetic analysis

software package.

Resulis
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of body wei ght.

ani mal s over

Bl ood sanples were collected fromtest

a twelve hour tine period fromthree

WO 2108/0p65 sex per group at each tinme point.
0.5, 1, 2, 4, 6, 8, 10, and 12 hours

poi nts were
after

dose adm ni strati on.

Bi oanal yti cal

ThRCT/EP®03/007711

Met hod The

bl ood sanpl es were anal yzed using a T1249 PcAb ECLI A

assay. T1249 PcAb ECLIA is a nonconpetitive, two site
i g eagonasntiation-time prefile fof meREGoneGMAR-TAR49 in rats
of rabbit PcAb specific for T1249. In this assay,

afterelgingle sidhcutaneais dose admirdsebiormedt the 0.5 5dur time
i ncubating the diluted test sanple in a tube

of rAPEG,GCOMMBLY 1RUgt ign- habsdiaoflt RRdYdSBERRAT

and rut heni um | abel ed

anti body (preparation

Foint no level
t ha

ggdl@é[?qu@) a slow

s BHoBb RS OB RIS P el ot

o N A VST 5

punped t hrough_a

metafyeii

adj acent to the flowcell.

fl owcell

Li ght -

in the anal yzer,

fosmadipact the lawesirseswn ¢encgpprtieds tob raPE&gneEMAB-T1249
I s generated through

| exes
fepresents; & glow course of

after

and ity oletatzdlite wiede tetsoted diidBizom 72 Boats POt dRRINEaBspdRively.

r ut heni um met al

ions that are conjugated to the

detector antibodies and tripropylamne ions that are
present in excess in the assay buffer. This |ight
e ' e e < hel A s cont aj ni
S SOl o St SR (08, e 2,28 oL B, ane
i gnal _coppar to a.s le containing little or no
half-1§4 35 .TGM{%”E%WF&%W-PCT/ EP2003/ 007711 Results
Parameter (unit) MPEGg20x-CMAB- | mPEGq~CMAB- Parent and
T1249 T1249 Metabolite Metabolite
AUC (ug hriml) 2792 508° 766°
Crmax (Hg/ml) 14.8 13.9 27.2
T1/2termingl_(hr) 8.9 15.7 13.8
CI/F (ml/hr/kg) 27.4 14.6 10.0
V4/F (ml/kg) 353 330 199
Tmax (hr) 16 24 16

Table 6. Pharmacokinetic parameters for mPEGzo-CMAB-T1249 in rats.
® AUCo-agn; ” AUCo.72n,
Example 11

Pharmacokinetics of T1249

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

Laboratories, Wilmington, DE) per sex. Each member of the group received a
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Fig. 5 shows the concentration-time profile of T1249
inrats after a single subcutaneous or intravenous
waelome/0sxdnd ni stration. Tmax, half-life, AUC (0-HQI/AP20F007711
and 0-o00 hours), and Crax are reported in Table 7,
bel ow. Dose G oups Parameter 1.2 ng/kg (SC) 15 ng/kg
(SO 1.5 mg/kg (IV) 5.0 nmg/kg (IV) wunit T1/2 term nal
(hr) 2.02 2.00 2.46 1.86 Trmax hr 1.09 1.88 - - Cnax
Slnglerﬁybﬁvp@ow griinfaysnqusidose onUER4P 1baich 2 reforar@adin. Bxample
118 hr/m AUC(o-) 27.6 110 47.1 120 hr/m Table 7.
9/TaPbleab)ratb&iratst wereabase tad lefthborn .2TdR248 my dfahs.active ingredient/kg
Consi dering the pharnmacoki netic data for
bodyAgkt. CVAB- T1249 (Table 6) and the 15ng/ kg
subcut aneous dosing wth T1249 (Table 7), _
NMPEG20k- CMAB- T1249 exhibits a 4.5-fold increase in
term nal half-life. The higher Trmax refl gcts a 22I90vver
clearance for nPEG20 B T1249 co ared to T1 _
BT ETRES JNo ol artot-ia T Ieh IR, oV e liaie hour time
data fromTable 7 is nornmalized for the difference in
periogbisem threetRiR Paiaaxaperzgiupateanly igeawinh Frartiohe points were
10), a five-fold increase over T1249 in AUC was
5, bz el Ged, flor anPECANMUrEdiBr Bb24 SdhSidisirapen. hr/ m
(normalized) for T1249 versus 279 lag hr/m for
nPE&0k- CVAB- T1249) .

Bioanalvtical Method

The blood samples were analyzed using a T1249 PcAb ECLIA assay.
T1249 PcAb ECLIA is a noncompetitive, two site immunoassay that utilizes two
different preparations of rabbit PcAb specific for T1249. In this assay, T1249
determinations are preformed by first incubating the diluted test sample in a tube
that also contains biotin-labeled antibody (preparation A) and ruthenium-labeled
antibody (preparation B). In the next step, streptavidin-coated magnetic beads are
added to the tube in order to capture the antibody-peptide-antibody immune
complexes (sandwiches) that h‘ave formed. The mixture is then pumped through a
flow-cell in the analyzer, after which an electrical current is applied to a magnet
adjacent to the flow-cell. Light-is generated through cyclical oxidation-reduction
reactions between the ruthenium metal ions that are conjugated to the detector
antibodies and tripropylamine ions that are present in excess in the assay buffer.
This light energy is the measured end-point. A sample containing an appreciable
amount of T1249 presents a higher signal compared to a sample containing little or

no T1249.
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43 WD 2004/ 013165 PCT/ EP2003/ 007711 Exanple 12 Effect

of T1249 and nPE&0- CMAB- T1249 on HI V-1 Viral Load in
work@e/0B16PBMC- SCI D i ce per treatnment group (BXDEP2003/007711

PEG control which had 6 mice) were enployed. On Day

0, each treatnment group received a p.m treatnent

after infection with HV isolate. Thereafter, each

treatment 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
Restlter T1249 anal ysis were collected about 14 hours

after | ast dose admi nistration. Dose G ou Dose M C;;és

i F g : _ ' ) _

%Ui 5ps|'?§\hs4\gh%c7o$@'ewgbggn&g—ﬂﬁ{eobr&llé@ffdﬁ‘)’%& ?r)g%f%né pmg single

p dose T12 y 9 1-6 am dose ny

subcﬁ%a%zﬁgﬁg%n%ﬁ%‘ggg%ﬁ@@&%&%@aéa991;{2 \a}\g dose

2004/ 01 5 PCT/ EP2003/ 007711
Qmax, a?f!]ﬁ‘e, AUC (0-12 hours and 0-~ hours), and Cpnax are reported in

Table 7, below.

Dose Groups
Parameter 1.2 mg/kg (SC) | 15 mg/kg (SC) | 1.5 mg/kg (IV) | 5.0 mg/kg (IV)
(unit)
T1/2 terminal (hl‘) 2.02 2.00 2.46 1.86
Tmax (hr) 1.09 1.88 ~ -
Crmax (1g/ml) 6.37 21.5 15.7 46.3
AUC(5.12hr) 27.0 107 45.6 118
(ng hr/iml)
AUC...) 27.6 110 47 1 120
(ng hr/ml)

Table 7. Pharmacokinetic parameters for T1249 in rats.

Considering the pharmacokinetic data for mPEGiq-CMAB-T1249 (Table 6)
and the 18mg/kg subcutaneous dosing with T1249 (Table 7), MPEGan-CMAB-
T1249 exhibits a 4.5-fold increase in terminal half-life. The higher Tnax reflects a
slower clearance for mPEG.qu-CMAB-T1249 compared to T1249 while having a
similar Cmax. In addition, once the data from Table 7 is normalized for the
difference in dose (15 mg/kg normalized to 8 mg/kg as in Example 10), a five-fold
increase over T1249 in AUC was observed for mPEGog-CMAB-T1249 (57.1 ug

hr/ml (normalized) for T1249 versus 279 pg hr/ml for MPEGaq-CMAB-T1 249).
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Dose G oup Dose Mce/group Day Activity PEG Control 7
ng/day 6 1-6 am dose mdose All 7 harvest Table 8.
woemingisthene. H V-1 in plasna was det er m nedP®@iyEP2003/007711
real -tinme quantitative PCR Plasma was harvested for
T1249 conpound quantification. Frozen plasma sanples
then underwent conpound anal ysis. Figure 6 shows the
ef fect of T1249 and nPEG20k- CMAB- T1249 dosing on the
H V-1 viral |oad in SCExample 121249 and
nMPEG0k- CMAB- T1249 are equal ly active in vivo. The
Efteot|dfsT1 248%0and onBEG o CRIAB- T i2U0es e FiRY-1 VirahLBadIn Mice
viral suppression activity as neasured agai nst plasma

CoMTONRS SISt AR BERPEN i
mice 4R By ar M AP EE utelp ol R 85 mon

concentrations, (Exanple_12), and far superior )
after ﬂﬁﬁ??ﬁ&d&'ﬁméﬂﬁfcgwléﬁw elpreafipEcparh drasmentgroap received 2
denonstrated by the conpari son of Exanples 10 and 11.
treatragntp@ d@0 .01 30ESP.POTIrered@B A0 tiay16. The miceeveredrarvested on
bei ng thus described, it will be obvious that the sane

day 7maSebeTalde igetbridosiiydetsilys . PIagsla YampRis ST 8149 R4lvER were
be regarded as a departure from the spirit and scope

collec®dd &Bguﬂ;jﬂ%’ gﬁgtsoé‘ft&ﬂgstaéldsesé’&ﬂidg’t%tfd'n‘? ations are

I nt ende

Dose Group | Dose | Mice/group | Day | Activity
Saline Control 0 mg/day 9 1-6 am dose
pm dose
T1249 0.7 mg/day 9 1-6 am dose
2 mg/day 9 pm dose
7 mg/day 9
MPEG - 0.7 mg/day 9 1-6 am dose
CMAB-T1249
2 mg/day 9 pm dose
7 mg/day 9
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included within the scope of the follow ng clains. 46
WO 2004/ 013165 PCT/ EP2003/ 007711 SEQUENCE LI STI NG
wximdm1Bed LON, Pascal Sebastian WON, &e-Youb RAPEP2003/007711

PEGYLATED T1249 POLYPEPTI DE <130> 21327US1 <150> US

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

<151> 2002-07-24 <160> 5 <170> Patentln version 3.1
<210> 1 <211> 39 <212> PRT <213> Artificial <220>

<223> Peptide sequence was synthetically derived.

Dose@iroup<221BoseD RES <RHGe/gr8ap. . (DBay 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 MPEGoq-CMAB-T1249 dosing on

the HIV-1 viral load in SCID mice.

T1249 and mPEG,-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 above results indicate the advantageous properties of the invention, the
equivalent in vivo biological activity of MPEGg-CMAB-T1249 and T1249 at equal
plasma concentrations (Example 12), and fa)r“superior p;hafrﬁécokinetic prbfiie of
MPEG20c-CMAB-T1249 as demonstrated by the comparison of Examples 10 and

11.
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<223> Residue No. 39 is optionally nodified with an
amno group. <400> 1 Trp Gn GQu Trp AQu An Lys Ile
wabheo4MlH6ieu Leu Gu A n Ala Gn 15 10 15 |PEr/&P2w03/007711
G@n Au Lys Asn Au Tyr Qu Leu Gn Lys Leu Asp Lys
Trp 20 25 30 Ala Ser Leu Trp Gu Trp Phe 35 <210> 2
<211> 7 <212> PRT <213> Artificial <220> <223>
Pepti de sequence was synthetically derived. <400> 2
wednyentien kepingLibus descriped, it will bexbyious et the 5ame may be

<212> PRT <213> Artificial 47 WO 2004/ 013165

variedP@T higPB0WayQ0 BlULh variations are not to be regarded as a departure from

the spirit and scope of the invention and all such modifications are intended to be

included within the scope of the following claims.
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<110>

<120>
<130>
<150>
<151>
<150>
<151>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

21327USL. t xt <220> <223> Pepti de sequence was

synthetically derived. <400> 3 Ile Thr Ala Leu Leu
waRwineA a An lle An An GQu Lys 1 5 10 PRRWBR2043/007711

<211> 7 <212> PRT <213> Artificial <220> <223>

Pepti de sequence was synthetically derived. <400> 4

Trp An d u Tr 15 <210> 5 <211> 8
<212> PRT <213§F§%?#Fﬁ%$§#&§<220> <223> Pepti de

Baqorncaswak sepastiain cal |y derived. <220> <221>
WaND EiFEs-Youb

PEGYLATED T1249 POLYPEPTIDE
21327Us1

Us 60/439,213

2003-01-10

us 60/398,190

2002~-07-24

5

PatentIn version 3.1

1

39

PRT
Artificial

pPeptide sequence was synthetically derived.

MOD_RES
(39)..039

Residue No. 39 is optionally modified with an amino group.

1

Trp Gln Glu Trp Glu GIn Lys Ile Thr Ala Leu Leu Glu GIn Ala GlIn
1 5

10 15

20 25

I1e Gln GIn Glu Lys Asn Glu Tyr Glu Leu Gln Lys Leu ésp Lys Trp
0

Ala s

<210>
<211>
<212>
<213>

<220>
<223>

<400>

er Leu Trp Glu Trp Phe
35

2

7

PRT
Artificial

peptide sequence was synthetically derived.
2

gsn Glu Tyr Glu %eu G1n Lys

<210>
<211>
<212>
<213>

3

14

PRT
Artificial
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<222> (8)..(8) <223> Residue No. 8 is nodified with an
am no group. <400> 5 Trp Ala Ser Leu Trp GQu Trp Phe
wa 24481680 2004/ 013165 PCT/ EP2003/ 007711 C ai PGT/EPDN3/#07711
compound of formula (1), O
R1- (CH2CH20) n- CH2CH2- O §?%§QWL(CHQ)p-CHQ-NHT1249
20> (!) wherein Rl is a capping dgroup, mis from1l to
<223> Beptitle iseqliémd® L8s tsynthdBRallypdesivgdom 1 to 3, and
NHT1249 is a T1249 pol ypepti de coval ently bonded
<400> 3hrough its terminal a- amino group. 2. A conpound
I1eThrgﬁ%p[glQQUFQHPEQHQ?Q’th%ﬁgkﬂnRéhi%1§q1 cted fromthe
1 group cansi sting of hal ogen, epoxi de, | ei m de,
orthopyridyl disulfide, tosylate, isocyanate,
hydrazi ne hydrate, cyanuric halide, N succinimdyloxy,
:%%gi ul fo-N- succi ni m dyl oxy, 1-benzotriazolyl oxy,

<212> prt M dazol yl oxy, p-nitrophenyl oxy, and 0O
<213> Artificial

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

<400> 4

Trp GIn Glu Trp g1u Gln Lys
1

<210> S

<211> 8

<212> PRT

<213> Artificial

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

<220>

<221> MOD_RES

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

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

Trp Ala Ser Leu Trp Glu Trp Phe
1 5
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-CH2CH2- O (CH2) m G- NH (CH2) p-CHO. 3. A conpound

according to claiml, wherein pis 3. 4. A conpound
wae@edilny to claim1l1, wherein p is 3, Rl is neCHBRIN3/MM7711

is 1, and nis from 100 to 750. 49 WD 2004/ 013165

PCT/ EP2003/ 007711 5. A conpound of fornul a:

CH3- O (CH2- CH2- O) " - CH2- CH2- O CH2- CH2- CH2- NHT1249 (I111)

wherein nis from10 to 1,000 and NHT1249 is a T1249

pol ypeptide coval ently GdaitRsy t hr ough its term nal

a-am no group. 6. A compound according to claimb5,

wher ei A dbrhgo@iPbpigrimie(ly, 450. 7. A pharnaceuti cal
conposition conprising, in admxture with a

pharmaceutical |y acceptabl e excigyent, a conpound of
formula: 0 Il R1-(CH2CH20) "CH2 -0 (CH2) m

o oun. PO EH e o B oS hRER e 1
is from1l to 3, and NHT1249 is a T1249 pol ypepti de

coval ently bonded through its termnal a- ami no group.
wherein

R, is a capping group,
m is from 1 to 17,

n is from 10 to 1,000,
p is from 1 to 3, and

NHT1249 is a T1249 polypeptide covalently bonded through its terminal a-

amino group.

2. A compound according to claim 1, wherein Ry is selected from the
group consisting of halogen, epoxide, maleimide, orthopyridyl disulfide, tosylate,
isocyanate, hydrazine hydrate, cyanuric halide, N-succinimidyloxy, sulfo-N-
succinimidyloxy, 1-benzotriazolyloxy, 1-imidazolyloxy, p-nitrophenyloxy, and

O

|
-CH2CH2-O-(CHz)m-C-NH-(CHz),-CHO.
3. A compound according to claim 1, wherein p is 3.

4. A compound according to claim 1, wherein p is 3, R1 is methoxy, m is

1, and n is from 100 to 750.
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8. A pharmaceutical conposition according to claim?7,

wherein pis 3, RL is nmethoxy, mis 1, and nis from
wa®4ns1650. 50 WO 2004/ 013165 PCT/ EP2003/ 007 7RAT/EB2003007711

pharmaceuti cal composition according to claim7 in the

formof a |ypholized powder. 10. A pharnmaceuti cal

conposition according to claim7 in the formof an

i njectabl e solution or suspension. 11. Use of

phar maceuti cal conposition conprising, in adm xture

with a pharmaceutically acceptable excipient, a

sorrpoArubmfﬁommljﬁioamuafor t he preparatl on of a
rredl canent for the inhibition of H V infection:

Mk %Wﬁ%ﬁ?ﬁz%ﬁﬁeﬂ“ﬁw%“ww

nis from10 to 1, 000, is froml to 3, and

wherenra“ﬁr” ST SRORTRIE Fo! 1448 hRA e covalenty

according to claim1l, wherein pis 3, RlLis rrethoxy,
bondedhitireugh its dexninal g-gmiomarodpt o 750. 51

6. A compound according to claim 5, wherein n is approximately 450.

7. A pharmaceutical composition comprising, in admixture with a
pharmaceutically acceptable excipient, a compound of formula:
O

R1 -(CHgCHgO)n-CHQCHg-O-(CHg)m-C-NH'(CHZ)p’CHg-NHT1 249 (I)

wherein
R, is a capping group,
m is from 1 to 17,
n is from 10 to 1,000,
p is from 1 to 3, and
NHT1249 is a T1249 polypéptide covalehtly bonded fhrough its terminal o-

amino group.

8. A pharmaceutical composition according to claim 7, wherein p is 3, Ry

is methoxy, mis 1, and n is from 100 to 750.
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WD 2004/ 013165 PCT/ EP2003/007711 13. A use according

to claim 11, wherein the pharnmaceutical conposition is
WO mjoao13aes i ntraperitoneally, intranuscul arly, PCI/EP2003/007711

subcut aneously, intravenously, or by continuous

i nfusion. 14. A use according to claim1ll, wherein the

phar maceutical conposition is admnistered in an

anmount of from about 50 ng to about 300 ng per

adm ni stration. 15. Use of a pharmaceuti cal

conmposition conprising, in adm xture with a

phar mAcphiaimatduticat ceptpmsitoneaciqiing to alaironpduride dorm of a

formula I'll, for the preparation of a nedicanent for

Wmm,%pb\y@,@bpl tion of HV infection:
CH2- O) n- CH2- CH2- O- CH2- CH2- CH2- NHT1249 (111)

V\hereln nis from10 to 1,000 and NHT1249 is a T1249
pol ypeptide coval ently bonded through | ts term nal

3[9 2?1(3% roug ‘F\%L&ﬁ:é l;éﬂ'?}%g’él %5%%&2310938 l:ialg1m7 L% the form of an

adm ni stered in an anount of from about 300 ny to
injectablsosnluti®oor syspRISiOek in a single dose. 52

11.  Use of pharmaceutical composition comprising, in admixture with a
pharmaceutically acceptable excipient, a compound of formula |, for the preparation
of a medicament for the inhibition of HIV infection:

O

|
R1 -(CHzCHQO)n-CHgCHg-O-(CHg)m-C-N H-(CHZ)p'CHg-NHT1 249 (l)

wherein
R; is a capping group,
m is from 1 to 17,
n is from 10 to 1,000,
p is from 1 to 3, and

NHT1249 is a T1249 polypeptide covalently bonded through its terminal a-

amino group.

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

and n is from 100 to 750.
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13. A use according to claim 11, wherein the pharmaceutical composition
is injected intraperitoneally, intramuscularly, subcutaneously, intravenously, or by

continuous infusion.

14. A use according to claim 11, wherein the pharmaceutical composition
is administered in an amount of from about 50 mg to about 300 mg per

administration.

15.  Use of a pharmaceutical composition comprising, in admixture with a
pharmaceutically acceptable excipient, a compound of formula I, for the
preparation of a medicament for the inhibition of HIV infection:

CHg-O-(CHz-CHz-0)-CHa-CHy-0-CHo-CHo-CHo-NHT1249 (IIl)

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

bonded through its terminal a-amino group.

16. A use according to claim 15, wherein the pharmaceutical composition
is administered in an amount of from about 300 mg to about 1500 mg per week in a

single dose.

Kk
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