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Pegyl ated T20 pol ypepti de The present invention

rel ates to pegyl ated T20 pol ypepti de compounds, acanuary 2007

wo b@yhslat ed nethods of using and meki ng sUphLERIRRENSS
such as in pharmaceutical conpositions and

t herapeutic nethods of treatnent. Sone viruses,
especially H'V, nust undergo a conpl ex process called
fusion in order to enter the host cell and reproduce.
During fusion, the outer nenbrane of the virus fuses
with the nenbrane of the host cell. In the case of
H V, the outer menbrane of the H'V virus fuses with
the menbrane of the CD4+ T cell during reproduction.
T20 is a nmenber. of a new class of antiviral agents
that inhibit VB p n. In the case of
H'V, this provides two salutary effects: the
reproduction of HV is blocked and resultant death of
Thepresstinyectian elaiestp praylatert T80 polpaeptider compeundsaang,
internationally conducted Phase II1l trials indicate
to relatelamethesishiofatuising tamer apgking. t such- 20mEdndsd ddol e in
: undetectable levels in the blood in at |east twce
pharmadeuicgeoomositigns ahd fredragnttis nestHody siticd@depn | mproved
i mmune response at 24 weeks, as conpared to those who
“took conbination therapy wthout T-20. Additionally,
those receiving T-20 were less likely to experience -
virological failure or relapse over 24 weeks. 24

Sé#@uﬁﬁi)’se%,o%pecyﬂlfw,/ At GthaBgh EPEORBIR0868ss called
fusion in order to enter the host cell and 'feproduce. During fusion, fhe outer
membrane of the virus fuses with the membrane of the host cell. In the case of
HIV, the outer membrane of the HIV virus fuses with the membrane of the CD4+ T

cell during reproduction.

T20 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.

Data from tWo targe,_intemationally conducted Phase |1l trials indicate that

_ _comb‘ination therapy with T-20 reduced HIV to undetectable levels in the blood in at
least tWice the percentage of patients and provided an improved immune reéponse
at 24 weeks, as com_pared to those who took combination therapy without T-20. |
_ __Addttlonally, those recesvmg T-20 were !ess iikely to expenence vnro!ogical faxlure or

"relapse over 24 weeks




In the first Phase |1l trial, conducted in North

Arerica and Brazil, 37 percent of patients who wédauary 2007

treated with T-20 in conbination with an optim zed
wo w0086k ound regi men had undetectable blo ess
than 400 copies/nL) of HV at 24 vveeks%c%%@lrygocﬂteo
16 percent who received an optim zed background
regi men al one (p<0.0001). Conbination therapy with
T-20 further reduced HV viral load to |l ess than 50
copies/nL in 20 percent of patients as conpared to 7
percent who took conbi nation therapy al one (P=0.0002).
The primary efficacy endpoint for the study, the mean
In thdifitst rRide 8lf kil ddus®enh Noth Arhaiies laeiSBrakin 37 péreent
between the two groups in the study, was 0.934 |[0gl0
of patientsc%moesu?é?é (rE&E%dOQﬁr)rtﬁ) T-ﬂ?tihe%rﬁbmme%ihv%g bphdizas
part o co a

therr i nation regli men achi eve
j [ v I 0 Leslnd,,
background fAMfoh 0l Sheldebiaifd Bt Loyt Jeles R 4HERLTR M) o
a2 LT Skl 15 L BT o o RS B8 Pl

_ reduction in HV levels, conpared tao 29 percent who
regimen aliey (st OQde; GEMPInaloR RGO 120 Turibey TerHoThENY- 20
o arm experienced a nean CD4+ cell increase of 76
viral load 1@ dgsssthan®0 eepied/oipiar 201 peeced ot @atientarss icampaeedcnt r o
- arm (p<0.0001). Results fromthe second Phase 11|
- percent whe kdakticoatbinatioal therapp atbnet(Pd0i060Zur ope and Australi a,
were consistent with findings fromthe first study. 28
percent of patients who were treated with T-20 in

The @oindannadfiicacy veridpoin foptharistady, thekgreaundifepoadn thbad
undet ect abl e bl ood | evels (less than 400 copi es/nL) of

magnitude bf Me@leadd inealyShetweOMRE eftot fourds NR tRE Htudye GRIsvD 9G4 an
opti mi zed background regi nen alone 2 24 January 2007

 logl0 copies/mL (p<0.0001). Patients who received T-20 as part of their

combination regimen achieved a reduction in HIV levels of 1.697'io§1O copies/mL,
| compared to 0.763 iog10 copies/mL for thqse in the control arm. Furthermore, 52
- percent of patients receiving T-20 experienced a 1.0 log10 or grea"cer reduction in
HIV levels, compared to 29 percent who did not receive T-20 (P<0.0001). Patienis
in the T-20 arm experienced a mean CD4+ cell increase of 76 cellsfmm3, as

compared to 32 cells/mma3 in the control arm (p<0.0001).

‘ﬁésul'i’s f-rom-the second Phaée L ctinic_al-t‘rial, ‘-condurcted -in Europe and
Australia, were consistent with findings from ihe first study. 28 percent of patients
who were treated with T~20 in combination with an optimized background regimen
‘had undetectable blood levels (less than 400 copies/mL) of HIV at 24 weeks,

compared to 14 percent receiving an opti_r‘ni__zéd- background regimen alone




WD 2004/ 013164 PCT/ EP2003/ 007710 (p<0.0001).

Conbi nation therapy with T-20 further reduced H \?4January 2007

viral load to less than 50 copies/nL in 12 percent of

wozﬂ(ﬁ?ﬂh;ﬁ@i s as conpared to 5 percent Who t OQktEpa003/007710
conmbi nation therapy al one (P=0.0099). The nean

difference in the magni tude of decrease in HV between
the two arnms at 24 weeks was 0.78 | ogl O copies/nL
(p<0.0001). Patients who received T- 20 as part of
(p<0.0001 ). heCombiprationaterapy wéthiTheh furtier eedubenl MBbaviral dohdctoi leas i n
H'V level s of 1.43 10gl0 copies/nL, conpared to a
than 50 copsida/raf. i 185pdrbaht &P aBhiesddTtomparddRSE pefcent aMbriobk
arm Furthernore, 43 percent of patients receiving

inat %Qerg e & 0 10910 or greater reduction in
combmaloﬁ P/Q%rd,n%ggngg?g to 21 percent who did not

recel ve T-20 (P<0.0001). Patients in the T-20 arm

Theglglf?(?ésr') ﬁ%‘?éhc% HYRE n%@@'ﬁ%cgeeéf d%dgﬁﬁ \PBet@u@en the two

as conpar in the control

arms at 24 Rele it G hag Drag PR @%b-?@@f“ﬁ%gp‘gw'%?ﬁc?ﬂ ding
20 as paﬂ%ﬁpﬁégﬁq@%@gg\aﬁgggﬁ{%ﬁéﬁi@éﬁ e 'gs%chﬁ@ s o
treatnent history and antiretroviral resistance

1.43 logit @QﬂlﬁfﬁémLAW@Pa@élt@cﬁ mean & Q.8 loadgi srpiES k! %nge»%r e
' random zed 2:1 to receive either the reginen in
control amg.onBuriaermene M3 pertenioof patients reegjving 7-20 exeericreed ant@
random zed to T-20 received T-20 adm ni stered as one
log10 or e atgr sedumtibarirdily tebll; compeantd tm 2iwpereemtawhy .did/inoal
resistance to currently approved anti-HV drugs is a

receive T- %Q(NU QGUY). IFeSbRtsiin thd DeodriégricRBstRg enam CDA+ de
today. Many patients who begin combination

increase GNtaE &diQvhha! aF é;@&/;ﬁ?@él 4 8BS &/RRB! i BRPIENES arm

medi cat 1 ons Wi | op resistance
(p=0.023).

Atentry, an optimized background regimen {consisting of three to five drugs,
including up to two newly approved or investigational drugs, if appropriate) was
chosen for each patient based on treatment history and antiretroviral resistance
testing. After selection of the regimen, patients were _-randomized 2:1 to receive
“either the regimen in combination with T-20 or the regimen alone, Patients
: -.randomized‘to- T-20 received T-20-administered-as one 90 mg subcutaneous self- -

injection twice-daily.

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 treatmerit with currently approved medications will develop resistance




3 24 January 2007 WO 2004/013164 PCT/ EP2003/007710 to

one or nore.of these agents over tine. Research 24Jamary2007

suggests, however, that T20 may be unaffected by
woz&g@lﬁ&ance to any of the currently approved

antire

troviral classes. (Data present edd QYERHEETH
I nternati onal Wrkshop on Drug Resistance and
Treatnment Strategies in Scottsdale, Arizona, June 4-8,
2001). Additional experinents show that the in vitro

I Vi f_ 720 is not- affected b tations
to one or e b Iesd st s CParee RuST sudaelts FikRus st 720
: inhibhitqrs apd protease _inhibitors. Like many
may be ”BGF?‘%@%&Vd@SF@PSp@u%GYC of dfah cyrrenthh aprroyesh énfijetrpviral
dm nistered by injection. Current therapeutic
classes. @?Eﬁ peseatedratdhe 5l drtoeationa Wieskshep eond Biruiy Resistarceon.
It would, therefore, be advantageous to provide T20
and Treatmsny pdimategies imrbopisdalen Adnona; alureo Axs) s20019Nns Abiditioms
I mproved performance and phar macoki netic

experimenth shawt ¥hat shd @b vitlot activitylod TRD akbi affbéted by mutations
advant ageous to provide for |ower therapeutic doses

associateddfwill? Oresisefige f foe raGérse aftah&iptdsal iiftiSior® NP p ?f@aﬁ@ded
duration of action. These and other objects of the

inhibitors. Present invention are described in greater detail
bel ow. 4 24 January 2007 WD 2004/013164
PC1/ EP2003/ 007710 A first aspect of the present

Likd M4RD HoRBePiR hdRHetic AR oPls {HePly hddiisterad by

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

It would, therefore, be advantageous to provide T20 polypeptides and
pharmaceutical compositions having improved performance and pharmacokinetic
characteristics. It 'would be particularly advantageous to provide for lower
therapeutic doses of T20, less frequent administrations, and/or eitended duration

of action.

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

detail below.




0 Ri-(CH2CH20) " - CH2CH2- O- ( CH2) m G- NH- ( CHR2) p- CH2- NHT20
(1) wherein RL is a capping group, mis from 12¢danuary2007
17, nis from1l0 to 1,000, pis froml to 3, and

wo DHh28led S @ T20 pol ypepti de coval ently bopgdegplihsqaral
As terminal a-amno group. In one enbodi nent of the

conpound of the present invention RL is nethoxy, mis
1, nis from100 to 750, and p is 3. A second aspect
provi des a pharmaceutical conposition conprising, in
adm xture with a pharmaceutically acceptable

exci pi ent, a conpound of formula: (1) Rl-(CH2CH20)n
CHZCHZ-O - (CH2)m O -G NH (CH211,-CHZ NHT20 wherein
Rl is a capping group, s 24 January 2007 mis froml

A first @spegt ohthespresenhiriv@ntion préd@dss a compound of formula (h:

O

R-(CHzCH20)p-CH2CH2-O-(CHz)m-C-NH-{CHp)p-CHa-NHT20 (1)

wherein

Riisa capping group,

mis from 1 to 17,

n is from 10 to 1,000,

p is from 1 to 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino
group.
in one embodiment of the compound of the present invention R is methoxy, mis 1,
n is from 100 to 750, and p is 3.

A second aspect provides a pharmaceutical composition comprising, in

admixture with a pharmaceutically acceptable excipient, a compound of formula:

' 1y
Ry (CHzCHAO) o CH O Hy wvwse G { CH gy

0

il
——{’— NH—(CHa},——CH,~~NHT20
wherein

Rqis a capping group,




pis froml1lto 3, and NHT20 is a T20 pol ypepti de

coval ently bonded through its term nal a-am no @ddupary 2007

In one enbodi nent of the pharnmaceutical conposition of

the present invention R is nethoxy, mis 1, nis

from100 to 750, and p is 3. 5a 24 January 2007 WO

2004/ 013164 PCT/ EP2003/ 007710 Di sclosed is also a

nmet hod of inhibiting HV infection conprising

adm ni stering a pharmaceutical conposition conprising,

in adm xture with a pharmaceutically acceptable

exci pient, a conpound of fornmula (1), wherein RL, m
m ig from 1 &nd7,NHT20 are defined as above. |n one

enbodi ment of the nethod of inhibiting HV infection

Rl is nethoxy, mis 1, nis from100 to 750, and p is
mSS‘crOmf'Ottﬁé' Qﬂ%sent invention relates to a "method for

maki ng" "process for nmking" is neant. Further
dlsclosed |s a method for making a pegylated T20
P isf) JBtd- @889 conprising reacting a T20 pol ypepti de
with a pol yethyl ene gl ycol al dehyde of formula: O
NHR20 { )ypeﬁh&’@bﬁveﬁér(t@%mb@tmugmlwﬁk@d arhino
wherein n, and p are defined as above to

group. produce a conpound of ‘formula (I):

In one embodiment of the pharmaceutical composition of the present

invention.Ry is methoxy, mis 1, n is from 100 to 750, and pis 3.

5a




wherei n the pol yet hyl ene, gl ycol al dehyde nolecule is
bonded to the N-terminal anmino group of the T2024 January 2007
pol ypepti de. Accordingly, a third aspect provides a
nmet hod for attaching a pol yethylene glycol nolecule

wo 20080316520 pol ypepti de conprising reacti ngp@gdpifos/oor710
pol ypeptide with a polyethylene glycol aldehyde of

formula: o Il R1-(CHzCl120 "-CH2CH2- O
(CH2)m (:-NH-(CH )p CHO wherein 6 24 January 2007 R
IS a capping group, mis froml to 17, nis from10 to
Disclod¥0.isaado @ insethodnofl ikleibRingt dIpr dofiectiom cunprising of
_ formula: Ri-(CH2-CHZ-O"-Cl 32-CHr-("CH2),, CO
administeriNgH 4 hdinrdeButiddiTédnposition coheprising, t ineagmixparehwitbna

~glycol al dehyde nol ecule is bonded to the N-term nal

pharmaceugi%!&? g%é’b’t@b@ ekdiSielC@ 88hpoeRd iof fornfuth gl)r WhepsindRt,

es a nethod according to the third aspect

sy bwpl ating the pegylated T20
m, n., p, anéﬁ@mtaféég?mﬁé%ﬂgb%ﬁsem inve_nti on relates to a
in B ehilich QR BY th8%mblndd Bf S%iibRAg HIV infection Ry is
methoxy, m is 1, n is from 100 to 750, and p'is 3. '
It the present invention relates to a "method for making” a “process for

making” is meant.

Further disclosed is a method for making a pegylated T20 polypeptide
comprising reacting a T20 polypeptide with a polyethylene giycol aldehyde of

formula:
0

R1-(CHacHao)n-CHzcHg-O-(CHz)m"(u-NH-(CHQ)p“CHO i
wherein Ry, m, n, 0, and p are defined as above
to produce a compound of formula (!):
wherein the polyethylene glycol aldehyde molecule is bonded to the N-terminal
amino group of the T20 polypeptide. |
Accordingly, a third aspect provides a method for aﬁaching a polyethylene
~ glycol molecule to a T20 polypeptide comprising reacting a T20 polypeplide with a

polyethylene glycol aldehyde of formula:

o
[
Ry—{CH,CH,0),~~CH;CH; ~0— (CHy)n—C— NH-(CHz},—CHO

wherein .




conprising a conmpound”, a "use of a conpound for the'

preparation of a medicanment of the inhibition of4Hnyary2007

is neant. A fifth aspect of the present invention

provi des a conmpound of formula: CH,

- 0- (CH2- CHz- O) a- CH2- CH2- 0- CH2- CH2- CH2- NHT20 (111)

wherein nis from10 to 1,000 and NHT20 is a T20

pol ypepti de coval ently bonded through its term nal

a-am no group. 6a 24 January 2007 A sixth aspect

provi des a pharmaceutical conposition conprising, in
Riiad@ndappingegronip.h a pharmaceutically acceptabl e

exci pi ent, a compound of fornmula:

CH3- O (CH2- CH2- O n- CH2- CH2- O CH2- - - CH7- - - - CH2- NHT20
m ig from 1 {ghtf.ein n is from 10 to 1,000 and NHT20 is a T20

pol ypepti de coval ently bonded through its term nal

. g-am_no group. A seventh aspect provides a use of a
n ’Saﬁ’é’r‘ ﬂﬁé%ﬂtq%gaﬁn%onposi tion conprising, in adm xture
with a pharmaceutically acceptabl e excipient, a

. GO nd of formula I, for the preparation of a
P'Skﬁgiﬂgm for the inhibition of HV infection: O
Rr- (CH2CH20) 4- CH2CH2- Q@ ( CH2) nC- NH- ( CH2) p- CHr NHT20 (1)
to producewhempouri ofifsrmaula&zappi ng group, mis from1l to 17,

R ~~{ CH y—CHy O} CHyrr CHoyre Qe CHoy Jpy—
CO—NH—(H,},—CH,—NHT20 o

wherein the polyethylene glycol aldehyde molecule is bonded to the N-terminal
amino group of the T20 polypeptide.
A fourth aspect provides a method according to the third aspect further

comprising isolating the pegylated T20 polypeptide.

If the present invention relates 1o a “method of inhibiting HIV infection

comprising a compound’, a “use of a compound for the preparation of a

medicament of the inhibition of HIV* is meant.

A fifth aspect of the present invention provides a compound of formula:

GHa-O-(CHg-CHz-O)a-CHz-CHz-O-CHz-CHz-CHo-NHT20 - {1il)
wherein n is from 10 to 1,000 and NHT20 is a T20 polypeptide covalently bonded

through its terminal a-amino group.

6a - . -




nis from10 to 1,000, pis from1l to 3, and NHT20 is

a T20 polypeptide covalently bonded through |t524anmy2mW
term nal a-am no group. An eighth aspect provides a

use of a pharmaceutical conposition conprising, in

adm xture with a pharmaceutically acceptable

excipient a conpound of fornula 11, for the

PSRRI e E VSRR ek YA !
admixture W%%ﬁ%%ut%g&@'ﬂﬁlélf_ﬁg&@gpE/é'hg, p&é’"g&&iﬁr m 10

bonded through its termi nal a-am no group. A ni nth

aspectOp(ONI-deH a5, orpRhdHef-ofor mul a: (1)
R - ( GHLCHAD)y-REHEH2BHI20(CK2) 6 0 C NH (CHEP - QI 2---
NHT20 wherein R is nethoxy, msl, nis from100 to

wnereinn Efl 151090 41 A0 120 FAGpERIPEaety bonce
through its terminal a-amino group.

A seventh aspect provides a use of a 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
|
Ri+(CHzCHOYn-CHCHz-O-(GH)C-NH-(CH)-CHo-NHT20 (D)

wherein
R4 is a capping group,
m is from 1 to 17,
n is from 10 to 1,000, p is from 1 to 3, and NHT20 is a T20 polypeptide

covalently bonded through its terminal a-amino group.

An eighth aspect provides a use of a pharmaceutical composition
comprising, in admixture with a pharmaceutically acceptable excipient, a
compound of formula lll, for the preparation of a medicament for the inhibition of

HIV infection:

CHy—O—(CHy—CHy—O),~CHy—CHy—O— -
CH,—CH,—CH,—NHT20 (1)




group. A tenth aspect provides a pharmaceuti cal

conmposi tion conprising, in adnmixture with a 24 January 2007
pharmaceutically acceptabl e exci pient, a conmpound of
formula: (1) R -(CH2CH20)"-CH2CH2-O-(Cl12)mO Il _C

NH (Cl12)k, - CH - NIT20 wherein Rl is nethoxy,
msl, 7a 24 January 2007 nis from100 to 750, p is

shersin o e 0V TARD TR Yoo el s

through itsASRERL &l%&\{ﬁdjﬁr%ug use of a pharmaceutical conposition
conprising, I1Nh adm xture with a pharnaceutically

GLDI of f I , f
AR BL B s ireas SRRBRERY o7 he' i bi 41 on of
"H'V infection: (1) R-(C'TL2CI120)a CH2Cl h-0

012)"t M
= (CH;CH;0)y = CH;CHy =0 = (CHa}sy

e C e NH ===(CHz)p == CHp =~~~ NHT20
wherein

Ris methoxy, |
mis 1,

n is from 100 to 750,
pis 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino

group.
A tenth aspect provides a pharmaceutical composition comprising, in
admixture with a pharmaceutically acceptable excipient, a compound of formula:

(B
R e (CH2CHR Oy e CH CHy o O = { CHy e &

O

——C~—NH—(CHjy), — CH,—— NHT20

wherein

R is methoxy,

mis.1,

.7a




OIll -G Ni-(CH)~----CI2-NHT20 wherein R is

met hoxy, msl, nis from100 to 750, p is 3, aBdJanuary2007

NHT20 is a T20 pol ypeptide coval ently bonded through
its termnal a-amno group. Also disclosed is a
met hod of inhibiting H'V infection conprising

adm ni stering a pharmaceutical conposition conprising,

.0 adpl xt witha 7b - - ---------- 24 January 2007
n'SJﬁ)Q? Srggé%?{’@al |y acceptabl e excipient, a conpound of

formula (I111), wherein nis from10 to 1,000 and NHT20

p isi:)s(,:ﬁdaZO pol ypepti de coval ently bonded through its
term nal a-am no group. As noted above, T20 is a
"fusion inhibitor" polypeptide. T20 consists of 36
NHE20 isca 420 gslyp@plidepaivaleagly bdsded iueugieitofermiz@l esamino

 YTSLI HSLI EESONQQEKNEQELLELDKWASLWNWF [ SEQ. | D. NO. 1] The
group. N-term nus (or amino termnus) anmino acid is tyrosine
(Y). The C termnus (or carboxy term nus) am no acid

Anselphenth adspeichrdvides a use of a 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
B)— (CHCH )y~ CHCH;— O — (CH )y
0
e C s N e (CHip Yy e CH NIET20
wherein

R, is methoxy,
mis1,
nis from 100 to 750,

pis 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino
group.
Also disclosed is a method of inhibiting HIV infection comprising

administering a pharmaceutical composition comprising, in admixture with a




As described in Figure 1 of U S Patent No. 5,464, 933
(SEQ ID: 1), which is hereby incorporated by ref&#&nuay 2007
inits entirety, the T20 pol ypepti de sequence nay 7c
24 January 2007 WD 2004/013164 PCT/ EP2003/ 007710 be
bl ocked/ derivati zed at one or both of its amno and
carboxy termni. As -described in U S. Patent No.
5,464,933, the tyrosine am no term nus may be
bl ocked/ derivatized with an acyl group and the
" pharmace@i€aly Acaptable exBiphMtYa EhpouNasor f&fﬁwabﬁil),
bl ocked/ derivatized with an am no group (the latter
' resulting in a conversion of the -COOH -4 -CONH2). As
rein n §S §br bR,00072% NefT2b!j BRAD
whe _ [SE%HF?)OE%H 0]00 g’f)hpti ongl 'f 3%%0;@@@?@@*’93%1 bonded
: ani: -termnus with an am no group. In other
through ltﬁ%‘f@ﬁa‘?\k/ﬁéﬁﬁfgrﬁg&nce is made to 'T20," the
phenyl al anine C-termnus is either -COOH or CONH2.
Di scl osed further are pegylated T20 conpounds of the
followng formula: O Il Rr(CH2CH2O n

S Tl gieg T6PORS, TUskn EhBHGR FOVPEPIE. 129 SonPgmOl0

. to 1,000, pis fromlto_ 3, and
36 amino acids. The polypeptide sequence of T20 is:

YTSL!HSLIEESQNQQEKNEQELLELDKWASLWNWF [SEQ.ID.NO:1]

The N-terminus {(or amino terminus) amino acid is tyrosine (Y). The C-

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

As described in Figure 1 of U.S. Patent No. 5,464,933 (SEQ ID:1), which is

hereby incorporated by reference in its entirety, the T20 polypeptide sequence may

e




NHT20 is a T20 pol ypeptide coval ently bonded through

its terminal a-amino group. S - ----- - ------- 24 January 2007

24 January 2007 MD 2004/ 013164 PCT/EP2003/OO7710 As
wozbhﬁﬁﬂuéler ein the R "capping group” is any.sublofteSie

chem cal group which, depending upon pre?erence, I'S

generally unreactive or generally reactive wth other

chemi cal noieties. In the above conpound the

pol yet hyl ene glycol is covalently bonded to the

be blockeddéHaltfed) a@UWheObr Ttfh of e Bmifd RN Ga@oXYRehriiie! o&t ed
to permt or prevent bifunctionality, e’g., covalent

.described 1ﬂt Uﬁhp&@ht . 35 56% 986 ﬁﬁe:l?ﬁﬁll\e @hﬁbyté?&lnuén%f Yo

e case that’ the cappi group s generall

e L T e

mayve iRt e LA iR e S e ot i
hydroxyl, | ower alkyl, |ower alkoxy, |ower cycloal kyl,

of the—COCDHwei*-CKDINHg)yI | ower cycl oal kenyl,. aryl, and
het er oaryl .. As used her ei n, the term"Ilower alkyl",
means a subst ituted or unsubstituted, straight-chain

e et HORR, T8 e O R G B SR N
optionally bﬁgP%/é Bh{#ﬁ ﬁcﬁ&l@@ﬁ 08 rtﬁprﬁlg;g§ |W|t %@B}l@; ngwﬁt %/h"éoih% e

The term "I ower x means a | ower al kyl grou
words, wheg defefnpecis nade t@ﬂ@ﬂ the p&@nﬂ@lanm%odﬁrmaaygéﬁ @F

w th exanpl es of | ower al kox roups bein
—-COOH or CONHQ. P y 9 P J

- Disclosed further are pegylated T20 compounds of the following formula:

0
Fh-(CHzCHgO)n-CHacHg-O-(CHz)m—t"!‘.-NH~(CH2)p-CH2-NHT2O )]
wherein
Riisa capping group,
mis from 1 to 17,
" nis from 10 10 1,000,
pis from 1 to 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino

group.




~met hoxy, ethoxy, n-propoxy, iSopropoxy, n-butoxy,

sec. butoxy, tert.butoxy, n- pentoxy and the |ike?24Taaary2007

term "l ower cycloal kyl" neans a substi-tuted or

wo dBgHbsi i tuted cycloal kyl group contai ni BgrfebRBKd7HS
7, preferably from4 to 6, carbon atons, i.e.

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycl oheptyl. 9 24 January 2007 WD 2004/013164
PCT/ EP2003/ 007710 As used herein, the term"| ower

As 13 deydih theeRin Scappimglzsoun”us aoly enitablmshdrsicalttgroepl which,
strai ght-chain or branched-chai n al kenyl group

depending ¢@bh Ppréfiefrhch! RMeRekflly ufireaplivl or gdnarally @eviR/et Witbother
carbon atons, e. et henyl , butenyl, pentenyl,

g.,
chemical S¥&YY! In tl'%ngbédée%%ﬁ%rrirnd-ﬁh@ 5&&%&%@"@@0&%'&%5@@ I

nmeans a substitut unsubst t cycl oal ken
i : [ T A : ;
bondedt to e B BB 0P 920, 9H% s Ellorind AT SoRREH € el o
Jdike The term"aryl?" ans .a phenyl, or naphthyl ou
prevent bifghfipaiy’ sy Soatint Ata TR 48§ SREHTd, Shefigl ey &F 0P
. mul ti ply-substituted by hal ogen, |ower al kyl, | ower
interest.  g] koxy, trifluoronethyl, hydroxyl, carboxylic acid,
carboxylic ester, nitro, am no, or phenyl,
articularly by hal ogen, |ower alkyl, |ower alkoxy,
in tﬁ@i‘?ﬂsﬁomﬂ*re Ry FappingH Gsip s weneelly” emreadivanwithhether .
The term "heteroaryl" neans a 5- or 6-nenbered
chemical ninéetieso & dsreelatively inep andtihelefarowitiings covalerdly randawith
hetero atonms selected fromN, S, and 0 and which may
another chb@idak nmividtys Sditable bonerallpsirebctived?| capphey greops eluwder  as
"aryl" defined earlier.
hydrogen, hydroxyl, lower alkyl, lower alkoxy, lower cycloalkyl, lower alkenyl, lower

cycloalkenyl, aryl, and heteroaryl..

As used herein, the term “lower alkyl”, means a substituted or unsubstituted,
straight-chain or branched-chain alkyl group containing from 1 to 7, preferably from
1 1o 4, carbon atoms, such as methyi, ethy], n-propyl, isopropyl, n-butyl, sec.butyl,

tert.butyl, n-pentyl, n-hexyl, n-heptyl and the like.

The term “lower alkoxy” means a lower atkyl group as defined earlier which
is bonded via an oxygen atom, with examples of lower alkoxy groups being
vr'nethoAxy, ethoxy, n-propoxy, isopropoxy, n-‘butoxy, sec.butoxy, _tert.b'utoxy, n-

pentoxy and the like.

The term “lower cycloalkyl” means a substituted or unsubstituted cycloalkyl
group containing from 3 to 7, preferably. from 4 o 6, carbon atoms, ie. cyclopropyl,

.Cyclobtityl, cyciopentyl, Cyc:!ohe_xyl orcycloheptyl. .. .




Preferred generally unreactive Rl capping groups
" include methoxy, hydroxyl, or benzyloxy. -An  24January 2007
especially preferred, -R, capping group is nethoxy.

conpounds are sonetines referred to herein, 1n part,

as "nPEG' conpounds, wherein the "nf stands for
nmet hoxy. If the R, capping group is generally reactive
with other chemical noieties, then Rl is a functional

As grused depsib) ehef teraacidwey welkehylS opRahsngt isQpsti@EHOWR,
. such 10 24 January 2007 WO 2004/013164 .
unsubstit RET/ EPAONRARAT G Branehadciadh %%e@a?ﬂé’r%hg%h%ﬁl}%ﬁ%ﬂo%ﬁ 18
e, y ea

pepti de and/or protein. In such’a ca

o7, preferaWﬁbhFE% )t Bdins % .a%k%hfil Btrteh?lg@%éfégﬁlf Zﬁ?g@)’

with electrophilic or ¢l eop c g

‘and the liK®! ecul es, in contrast to those groups that require
strong catalysts or highly inpractical reaction
conditions in order to react. If R is relatively

' h lyet hyl I | dehyd ,
The SRt nfis b BRI TH ARG RaR SHRRERR Hor wrybstiuted,
anpl es of suitable generally reactive RL capping
cycloalkergﬁ oBIFYP; RRMEENRG M dedo 7 éﬁa@gq)rd@gtorﬁﬁ; & i @clobutenyl,

orthopyridyl disulfide, tosylate, isocyanate,
CVGIOpentEFM,r%iQﬁ@XﬂMﬁaﬂ &he likeyanuric hali de,

N- succi ni mi dyl oxy, sul fo-N-succini m dyl oxy,
1-benzotri azol yl oxy, 1- im dazolyl oxy,
Thep et fasyh ereaneayphenytioCiaphting QHRIGVHICH2) tnsbsttugasHb) P
_ CHO. The term "hal ogen" neans fluorine, chlorine,

optionally bnonbner multiplyeiubstituidd by dfadogerd 1oa8EeERyl, VioweRrGikokg, RL

capping group is
triflucromethyl, 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.

Preferred generally unreactive Ry capping groups include methoxy, hydroxyl,
- or benzyloxy. - An especially preferred,-R; capping -group is -'methoxy. When R, is
‘methoxy the pegylated polypeptide compounds are sometimes referred to herein,

in part, as “mP-EG” compounds, wherein the "m” stands for methoxy.

If the Ry capping group is generally reactive with other chemical moieties,

~then R is & functional group capable of reacting with some functional group, such

10




O Il -CH2CH2- O (CH2),,; G NH(CH2)PCHO. Wien this RL
‘capping group is present, it wll be appreciated4dtnaary 2007
in the conpounds of the present invention the first m

wo fo04/01343§/ or p may be the sanme or differ entpélrﬁ,%ﬂt}}aﬁm
second m n, and/or p in the formula. It

preferred, hovvever that both m s have the sarre val ue,
both n's have the sane value, and both the p's have
the same value. 11 24 January 2007 WO 2004/013164

as an amimCan@ep 80Hhaoy M@ peptidd angioe peoteini v enth @ngasm Rs nfayom
1to 17. In a preferred enbodinent, m is from1l to

be a functiénalMgreuppiieft eisabhpable io r‘eaamglréatmy wigh) ceiestrephilfor &
preferably, mis from1l to 4. Most preferably, mis

nucleophili&- grb[l?é ke BIhes Afbledulse i 'c@ﬁtraét toSthbs@Brdihst Mal r@fke 1 N

a preferred emnbodi ment of the present Invention n is

~ strong catélggrgﬁrrr%ﬁ% ;?l%? %aﬁ r@e{c‘ﬁﬁﬁ@?ﬁgzﬁ?@%ﬁ}&rd%lm&ggeaol/b iR 0RO,
rlatvely [EREUFE Pl palpyiers o’ AbRf o ey oiplaien®; G5 Wi
: pre rred enbodi ments, pis 3; R is nethoxy, mis 1,
another chemicgl M, om 100 to 750; or p is 2, R is methoxy, m
' isl and nis from1l00 to 750; or pis 1, R 1is
fy and nis from 100 to 750, The present '
Examm%w %}Htgbreo@ﬁrfl?é%“yeﬁ%@ii’ﬁr%rﬁ@%\g W@P%W“@P} alga@hei n

R, is methoxy, mis 1, nis from1l00 to 750, p is 3,
epoxide, nmi@mwz@th@y@dyfz@uiﬂde tosylate, isocyanate, hydrazrne hydrate,

cyanuric halide, N-succinimidyloxy, sulfo-N-succinimidyloxy, 1-benzotriazolyloxy, 1-

imidazolytoxy, p-nitrophenylioxy, and

O
“CHzCHe-O~(CHg)m-C-NH-(CHy),-CHO.
The term *halogen” means fluorine, chlorine, bromine, or iodine. A

preferred generally reactive Ry capping group is

o

-CHgCHz'O'(CHz)m"(ll"NH"(CHQ)p"CHO. When this Ry capping group is present, it
-.er be apprecrated that in the compounds of the present invention the first m, n,
. and/or P may be the same or different from the second m, n, andlor p in the
formula. It is preferred, however, that both m's have the same value, both n's have

the same vaiue, and both the p's have the same value.

11




pol ypepti de coval ently bonded through its term nal
a-am no group. As noted above, the pegyl ated T20 24 January 2007
conmpounds of the invention covalently link the
wozgaﬁd&@?. group of T20 to a polyethylene gl 003007710
~‘derrvative having a particular structure. e
pegyl at ed conpounds may be nade in any nanner
desired, but generally they are prepared by reacting
T20 wit h separately prepared polyethylene glycol
die tHev¥eb¥StSnvartien, AGs RemYPRPT 7. dl‘ﬁ d‘"ﬁbéf&?edoérﬁ[%@(ﬁlﬁ@n‘r "

any suitable manner. For exanpl e, the conpounds

o o 1 18 AIETHRRIP TS 4 . 3 Agbln #°

from 1 to@h@ﬁﬁaaye%ljésﬁ) r°h|§ chni ques involving a solid pggse

oc-am no acid (Chem Soc.,
2149, 1963), by usi ng rranual or autonat ed procedures,

aCIth %%ngqra\%ng&% méﬁsh 1|‘om nP(i] tégﬁqo%gog_ﬁoégg%gr?ed
embodim%@H%s%Qﬁyl Ba s BAR torb8do Cestowdh. 1 is fom 0

Loui sville, ., using a MIlipore 9050+ avail able
to 1,000, eyeshinare w@gr@!y Beeifremd7vie 4,006 Mokbprefarablyablie from
. instrunentation. T20 nay be produced by incorporating
100 to 75DNA codi ng conpounds of the invention into
' functional viral or circular plasm d DNA vectors. The
vectors or plasmds can be used to transfect or

trthegiresent freleatiors ¢ isifronodtgBN PeatErabRh @ is BF ansf ormed or
transfected m croorgani sns can be cultured under
conditions that are conducive to express vector-borne

DN\preseropce ambodathis, 30lsa,i musoﬁnetﬂa&ydﬁﬁasrﬁ%ndpﬁﬁ& fr@iﬁ'ﬁ

fromthe growth medi um can be achi eved. See,
100 to 75038 pRs 2, RNistrBéthoxy, mis 1, and n is from 100 to 750; or pis 1, Fh is

methoxy, mis 1, and nis from 100 to 750.
The present invention provides embodiments of formula (),

wherein By is methoxy, mis 1, n Is from 100 to 750, p is 3, and NHT20 is a T20

polypeptide covalently bonded through its terminal a-amino group.

As noted above, the pegylated T20 compounds of the invention
- covalently link the a-amino group of T20 to a polyethylene glycol derivative having a
'.particular' structure. The pegylated cémpoundé may be made in any haﬁﬁer
desired, but generally they are prepared by reacting T20 with separately prepared

polyethylene glycol derivatives.

'The T20 polypeptide may be prepared in any suitable manner. For

- 'examp'le_, fchg g:_omp_ognds may be syn’thes_ized u_SEng the cléssic__ Mérﬁf_ieid solid’

12




States Patent No. 5,955,422, the entirety of which is
i ncorporated herein by reference as if recited i24January 2007
full.) T20 may al so be prepared by standard

wo 20086@FR1 nant DNA technol ogy using technigugs,, %E,%Wﬁ,re
wel l known in the art. For exanple, the procedures

outlined in Sanbrook et al. Ml ecular doning: A
Laboratory Manual, 2nd edition, (Cold Spring Harbor
Press, Cold Spring Harbor, N.Y.) or Ausubel et al.

pese s SvXgHSEAM | A MR LR R AR,

acid (C“"""*ﬁa“i%’_@%% D15 S i b g
using a sollf g5 bt %@F'Pk‘éé%Es%%e%%woAﬁq@fS%Sﬁé‘@rag@@?% o,

otection, T20 ified any sui t abl e

J.Chem. 3%%&? F‘gﬁ’m@xéwp|1égq')é§n(18§§§pawgrég agé-} venred Sheprech

romat ogr aphy and/ or a reverse- phase colum/HPLC

model 200 @f@ﬂaém dam pavanced Glerpigchs JLouisville] Kygtusinmoa Mitipare
fragnents thereof. In the case when a T20 precursor
9050+ avan!ableffromNtkhp@paBedfprd/Maas ar othes @vaifedploinstremeniatjogr oup
attached to the NNterm nus (e.g., acyl group) and/or

the C-termnus (e.g., am no group), one or both of

TROosay be qupduced\bylrcorporaiing ¢ A godikg compoands) ofj tes .

The ami no acid sequence of T20 may be confirnmed and

invention iritéleohdtional viali sacirciansiaslice DINO vagibfb. andey $édio@sSome! |
_ as manual and automated Ednman degradation and
plasmids cﬁtggrﬁééﬂiftd BnSecar fraRSoiR RMdded TbGoRRRMNS.S AR
transformed or transfected microorganisms can be cultured under conditions that
are conducive to 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)

T20 may also be prepared by standard recombinant DNA technology

using techniques that are well known in the art. For example, the procedures

outlined in Sambrook et al. Molecular Cloning: A Laboratory Manual, 2nd edition,
{Cold Spring Harbor Press, Cold Spring Harbor, N.Y.) or Ausubel.et al., Gurrent

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

which are herein incorporated by reference.

A particular method for making T20 is described in U.S. Patent,

6,015,881 which is hereby incorporated.

13




spectronmetry may al so be used to verify the production
of T20. Polyethyl ene glycol al dehyde conpounds wafdduary 2007
may be reacted with T20 may al so be nmade in any

wo 65d15R¢ manner. It is preferred, however, ob
pol yet hyl ene gl ycol be made in accordanceP W&??TO tlﬁﬂe%m

nmet hods described in concurrently filed U S. Patent
Application Serial Nunmber 60/398,196 filed July 24,
2002 entitled "Pol yethyl ene dycol Al dehydes," the

161k | didiviig® fandhdegtoicetibier BRY maynbe mpusified &y ayy suitable

reference. CGenerally, a polyethylene glycol aldehyde
. f . . . X -
means. Fofoxt BPs PR eRagsR ! g s rometpranty g SR
phase colByPLG SYREHERD BB B HARE TRl om egmenty
re defined gs above,is used to.p l ate A he
thereol.  JB1 Ji& HAReNSTBTy bl 120 cRIHEeEa 1Y pLgpHEiedihe o0
L may be prepared by an sui t abl e means. On referred
blocking/proiebyad SAUBIAAoNGq 1P a8 AENHIS dorshcpal BPURS IHE Dfe.
Reaction Schene for nPEQ ok- but anoal dehyde (%?H3C~O O
C-terminusPeigaarminergrasy) oxteler bath gf thosgtayoupsiaabae serap¥ed using

known techniques.

The amino acid sequence of T20 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 T20.

Polyethylene glycol aldehyde compounds which may be reacted with T20
may also be made in any desired manner. It is preferred, however, that the
polyethylene glycol be made in accordance with the methods described in
coﬁcur-rentiy filed U.S. Patent Application Serial Numbe.r 60/398,196 filed July 24,
2002 entitled “Polyethylene Glycol Aldehydes,” the entirety of which is hereby

incorpoerated by reference.

Generally, a polyethylene glycol aldehyde of the formula:

0O

' _'_Pu-(CHQCHQO)n-CHzCHz-O-(CHg)m—C—_N_H—(CHg)p-CHO _'(ll)'

14




10 (2) ~O~ VI \~~/ p }I /(C03 Hydrolysis HSC N O O
/ 0 4-aminobutyral dehyde / / diethyl acetal (3) 2fA@anvary2007
H3C O OH 1- hydTOxytienzotri azol e/

wozﬁﬂ,,;@ysq&ohexyl carbodiinide O 100/0 CFCOGH: Qodnd H
OCHLCF3)23 3 \v/ O ) | HH Pol yethyl ene '42?“?(:81\

aldehydes of varying size (e.g., varying n values) may
be prepared by follow ng the general reacti on schene
above. 15 24 January 2007

wherein Ry, m, n, and p-are defined as above is used to pegylate the T20. The
polyethylene glycol aldehyde used to pegylated the T20 may be prepared by any
suitable- means. One preferred polyethylene glycol aldehyde is prepared as

follows:

Reaction Scheme for mPEG, g -butancaldehyde

(1YHLC 0. Potassium t-butoxide
o /N V\OH »
A t-Butyl bromoacetate

0 :
2 o o\/‘k CH . Bdrolysis o
M \V\OW e

4-aminobutyraldehyde
diethyl acetal

y
/ \Q/\ /)\/ \/[L 1-hydioxybenzotriazole/

dicyclohexylcarbodiimide

lO%

(4) \)j\

H M W N oomony, T g
: . 0

® o O\/lL ' o

Pblyethy!ene glycol aldehydes of varying size (e.g., varying n values) may be

prepared by following the general reaction scheme above, |

15




WD 2004/ 013164 PCTI EP2003/ 007710 The pegyl ated T20
conpounds of the present invention nmay be prepar &d Jipary 2007
o any suitable means. Further provided by the invention,
wo 100MAYRE, is a nmethod for pegylating a T%%T&%oﬁi?&ﬁh'ode
- conprising reacting a T20 pol ypeptide, NHT20, wth
pol yet hyl ene gl ycol al dehyde of forrmula: 0 (i
Rr (CH2CH20) , ; CH2CH2- O (CH2) m G- NH- (CH2) p CHO (11)
wherein RL, m n, n, and p are defined as above; to

ThehegdyleRdar Zosarapmthdalos iy prakant lnventton ma b d b
Rip ( CH2CH20) nCH2 CHz- O(Cl—gé y ecﬂrzepare Flod

any su;talﬁlé)mé’&h%r ek r&%é’dsb);n S @e&|o\ﬁcﬂbw@41éjren¥ gerp% @%

Is bonded to the N-ter am ho groubo

' e ddin

pegyiating)d 140 TRef Bt AnBAR oSt A Tl oBRRE e R S
t : v AN TOhsafreeaamno group(any acyl

pmyethyleé'?%&ﬂ}f’f%P%dPQ@%%?m&ﬂ@ either a free carboxy group or
an am no-protected carboxy. group, as discussed above.
The reaction mxture is place in a borate, phosphate,
or tri buffer at roomtenperatiure or 4 degrees Cel sius
for aBo(feHGHAQ)n-il6be0s( (o) a C-WH-(ChhpeCld® (8) 5 to 7. 4.
The nolar ratio of PEG reagent to peptide/proteins is
between 1:1 to 100:1. The concentration of

wherein Rpant m,de/apdqt sierdefined betwern 1 to 10 ng/n. The
concentration of buffer is usually 10 to 500 nM The

to producdg ephipbad bRfbringlapuri fied by taking the reaction
m xture of pegylated T20 and diluting it with an

R??H%G}l?z% CRLCRIG-REHS 2OBINT-{GH.) PEHZNRIT20 )

wherein the polyethylene glycol aldehyde molecule is bonded fo the N-terr-ninal'

amino group of the T20 polypeptide.

The pe_gylated- T20 is prepared by adding T20 and the PEG reagent in a
molar ratio range of 1.1 to 1:100. The T20 has a free a-amino group (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, phosphate,
or tri 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 peptude/protems is
'between 1:1 to 100:1. The concentratron of peptlde/protelns is between 1 to 10

mg/ml. The concentration of buffer is usually 10 to 500 mM.

The pegylated T20 is purified by taking the reaction mixture of pegylated T20
and 'diluting it with an equilibration buffer (20mM Tris, pH 7.5). The resulting

. mixture is then a_pplied_on a Q-Sepharose column, After the mixture i_s'apptied on

. 16




m xture is then applied on a Q Sepharose colum. After
the m xture is applied on 16 24 January 2007 \W@#January 2007

2004/ 013_164 PCT/ EP2003/ 007710 the QA colum, it is

WO 2 gh W th the equilibration buffer elu Wobdhote M
?@@Nﬁ eluted with 200 nM NaCl ; eluted w£t8ﬁE1 {{/I Na%';
and regenerated with IM HOAC + 1 M NaCl and 0.5 NaOH.

By using reverse phase HPLC, a it is possible to
readily separate and isolate the N-termnal,

the QA cOTDMAPRAY WHsAED RAACNE loduilDRatRInRI VMt d UathS 75 M tNesC:

m xture. In preferred enbodi ments of the pegylated 120

. . . ¢ o . . .

- oluted with 2ORGAIESCifiec it PIURTARE and NEMoIRGd il fu TORC |©

1MNaCI§1ddl.§ thoxy; mis 1, and nis from 100 to 750; or p
I's 1,

, I's methoxy, mis 1, and nis from 100 to
750. Disclosed is a pegylated T20 pol ypepti de of the

i f.or myla: - . \ .
By [0 N OREHSIC o B inpossisiedorcary sspariarns bplets
he N-t v.\,hqrein n iF from10 to 1 oog and NHT20 is, a T20
the N-termig, RoRepesiiates| BIPEHE! TP SHGE BYPICAkEIa N Bixie i nal
a-amno group. In one enbodinment n is approximtely
225, for example 227. This peqgyl ated T20 pol ypeptide
In n;g@;rrgg 'maﬁaﬂfﬁ eegsé@eﬁéfr%%ewaype@tlde%pgmeypreismts
) . made by the method described in Exanple 3. 17 24
invention, pafuarfyr Bopethywm Bob4and B1ie 4rapCTOBR OTESY, ®0 P7is®, R is
- methoxy, mis 1, and nis from 100 to 750; or p is 1, Ry is methoxy, mis 1, and n is

from 100 to 750.

Disclosed is a pegylated T20 polypeptide of the following formula:

CHz-0-(CHz-CH,-0)n-CHa-CH2-O-CHa-CHo-CHo-NHT20 (1l

wherein n is from 10 fo 1,000 and NHT20 is a T20 polypeptide covalently bonded
through its terminal a-amino group. In one embodiment n is approximately 225, for

example 227.

. This pegylated T20 polypeptide may be made in any desired manner,

preferably, it is made by the method described in Example 3.
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The pharnaceutical conpositions of the invention
conprise, in admxture wth a pharmaceutically 24January2007

accept abl e exci pient, a conmpound of formula (1),

wo W@hskh R, m n, p, and NHT20 are def'”%Tﬁz@%}‘éﬁo

The pharmaceuti cal conpositions of the present

i nvention conprising pegylated T20 pol ypepti des or
the salts thereof, nmay be nmanufactured in any desired
manner, e.g., by means of conventional m xing,

Themnaab@mbalgcoﬂpéﬁmnsl 00the BRaRiAEOMBrise TH! &drhikiund .
entrappi ng, or lyophilizing processes. These

with & phathRESTRaY h6iptiiIe BREBehe @t%ogﬁzl)buh@ of %rmﬂlaa{ ppd with

t her apeuti cal I y inert, 1nor or organ
exci pients and carriers. SUI tabl e excipients for

wherein FWieR(, SN S618 e asaiB000) S, POl vol o

gl yceri'ne, vegeta | e ol phOSph0|IpIdS and
g R ff‘cse&b‘?wmi RCB e RO Sh SRS
2|n gent gents, enul sifying
pegylatedst%{ﬁtpgl]ypeg Qﬁlﬂ% S\gg rﬂ‘%'%ogomﬁh ”h’%j’%@c‘é“refjl B8Ry ng
salts for varying the osnotic pressure,
desired mﬂﬂﬁ?renﬁw RbEGaRg Oégeﬁv%nﬂoaa! mixNgo eneapRUiatingh disseling,

al so contain other therapeutically val uable

granulatingy b SIAgiving, i nenteapiping, adal t ilyophilizingt | peodesgesdi Thess
The formul ations suitable for parenteral (including

‘pharmacesiidat ptepaeations maynbe forosiaibdwith tniraat@izalg inert, inorganic
intradermal, intratracheal, and epi dural

or organloadmmerﬁbraiﬁl éﬁfrne%ﬂBuﬁgﬁl\éeéﬁc%rltéf f&em}%rcﬁéﬁ Mchshd Waﬂ:ﬂ' t
dosage form and nay be prepared conventional -

| ud h
s, YA gk BV S S R 20

pol ypeptides and the phar rraceutl cal carri er(s) or
The&Hahh t €
o FHeREEIEAL phobcdanels®imay 2o mﬁﬁfﬁ"‘ e Phgasrs
_so]ublllzzng:l’gaﬁédt?t 's‘?éblﬁﬁ?g pggéﬂtgt e\ge,mZO S l%g R ﬁqglgﬁyw\{\é t ggzlarlltgw d
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 fo.rmulations suitable for parenteral (including subcutaneous,
intramuscular, iniravenoﬁs, intradermal, intratracheal, and epidural) administration
may conveniently be prese.nted in un‘itrdosage form and may be prepared by
conventional pharmabeuticat techniéues. Such techniques include the step of
‘bringing into ass'c')ciat'ibn the pegylated T20 polypeptides and the pharmaceutical
‘carrier(s) or excipient(s). In general, the- formulations are prepated by uniformly

 and intima{eiy bringing into association the pegylated T20 polypeptides with .liquid.
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------------ 24 January 2007 WD 2004/013164
PCT/ EP2003/ 007710 carriers. Formul ati ons suit abl @4 fappary 2007
parenteral adm nistration include: aqueous and
wo 20RiAgHeous sterile injection solutions %@%ﬁfmﬂﬁMTnu
contaln anti-oxidants, buffers, bacteriostats and
sol ut es whi ch render the fornulatlon isotonic with the
bl ood of the intended recipient; and aqueous and
non- aqueous sterile suspensions which may include

carriers. Pyﬁm?‘ﬁt%ﬁégsma@tfér ea@n{e!aat%ﬁmgfgﬂaﬁ&?ﬁkﬁ; TQaueous and

fornmu I oNs may be presented I n unit oS

non- aquetg[}éj S en%ofrﬁecﬁ‘aﬂtgﬁhﬁ%ﬁ% wﬁl% In‘g%ragﬁlntgmf $@g§>§gaﬁ§,e§wfer§
bactef"’st%fﬁyﬁrﬁ'esowzeﬁ%ﬂ@”‘?ﬁ(ﬁﬂflﬁ%ﬁ%@ﬁ%ﬁ%? o lipitGe biga of theor

ections, imediately prior to use Preferred unit

intended f&@ﬁ)&% anst AgyeRus %ﬁrba%ﬂ@é@ styHe suppenpiensauicly meys e
or unit, daily sub-dose, as herein above recited, or

- include Sléﬂpeagmopgeias eardr Hijekesing ageriss , Tok fommuladions rmay deed

ingredient.. Preferably, the pegylated T20 pol ypepti de

presentediis unit-doaé or dmﬁb@;ma‘ cuntaings, ios eBamply; eealed ‘ampolledaarige
form" nmeans that an anount appropriate for a single

vials, and f#ieaebd él@recpm@b’ﬂr@z@cﬁrlEaQ[y@EhMi@Qtdoﬂmeﬁs kéhuﬂmgl only thfe

preneasured and/ or prepackaged form This
addition oﬁﬂfé’@t@h%nﬁ dHS@ﬁéﬁtbeBxéiﬁplbhﬁia@i"Q% gﬁ@rﬁ.o}'@ immediatel
pol ypept i dqe for admnistration, may even a ?0\%
for self-admnistration by the patl ent. The unit
dosage anmount will obviously depend on the anpbunt of
pegyl ated T20 pol ypeptide to be deli vered and the

Pre qr;gM{ggF%?s%\geg&ﬁhrﬁlogg%%gﬁﬁﬁ C?Q%dﬂgél%e ally &8 to%’ ﬂ%t

daily sub-dose, as herein above recited, of an appropriate fraction thereof, of the

prior to us

administered ingredient.

Preferably, the pegylated T20 polypeptide is in un}t dosage form. As used
herein, “unit dosage form,” means that an amount appropriate for a single dose the
pegylated T20 polypeptide is in a premeasured and/or prepackaged form. This
~allows for convenient preparation of the pegylated T20 polypeptide for
administration, and may even allow for self-administration by the patient. The unit
dosage amount will obviously depend on the amourit of pngIated T20 polypeptide

to be delivered, and the frequency of dosing.

The pegyiéted_ T20 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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formin a unit dosage amount, suitable for
reconstitution with a pharnmaceutically acceptabRéJanuary 2007
exci pient just prior to the tinme of admi nistration. 19

wozgﬁmfﬁ&uary 2007 WD 2004/ 013164 PCT/ EP20Q3/[ 08¢ /H877A0
parti cul ar pharmaceutical conposition disc osecis

conprises, in admxture with a pharmaceutically
accept abl e exci pient, a conmpound of forrmula (1),
wherein R is nmethoxy, mis 1, nis from 100 to 750,

A atduIAS BharitRelfdal Phammastion Calscle88PosbiipiBes, in
I sclosed i s a pharmaceutical conposition conprising,

N . . :  cal
 aamiure MRS ekl 2 RRRATRRSHEN oy RERSRE B
from10 to 1,000 and NHT20 is a T20 pol ypepti de

i | ' i@knal a-ani '
wherein R @8Ry n BRI roht GO rad Bk e 2 E et el

227. Disclosed further are nethods of inhibiting HV
infection conprising admnistering to'a patient a

armgceutical conpositjon conprising, in adm xture
Andiich, Bhaacridicall, FUBPPSIG B5PlBPE. Bxcr pPhRMACRulical
... compound of fornula , Wwherein Rl, m n, p, and
composcRLAERPHRIS, SIS whh iR el ey FakRmlabib sxomient
pol ypepti des are generally adm nistered in the manner
acompour{diﬂ%ggwlat(%) T20 pol ypeptides are presently

adm ni stered. Mdifications may be nade, however, to
t ake advant age of -the inproved pharmacokinetic
wherein n js tpwrig st @80 antl dNHHERP, isaa d@0 Tlyneplide eprdlensly. bandedhe
nmet hod of inhibiting HV disclosed, the pharnaceuti cal
through its terminal a-amino group. In one embodiment n is approximately 225, for

example 227.

Disclosed further are methods of inhibiting HIV infection comprising
administering to a patient a pharmaceutical composition comprising, in admixture

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

wherein Ry, m, n, p, and NHT20 are defined as above.

The pegylated T20 polypeptides are generally administered in the manner
(unpegylated) T20 polypeptides are presently administered. Modifications may be
made, however, to take advantage of the improved pharmacokinetic properties of

the pegylated T20 polypeptides.

In the  method of inhibiting HIV disclosed, the pharmaceutical

-composition may be administered in any suitable manner and route. In a preferred
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conposition may be adm nistered in any suitable manner
and route. Ina preferred 20 ----- - - - - - 24 Yahuary 2007
January 2007 WD 2004/ 013164 PCT/ EP2003/ 007710 net hod"

wo 20088:3pQ0Y! ated T20 pol ypeptide is adm ni sg@fgSodsRet7ie
formof an injectable solution or suspension.

Preferably, the injectable solution or suspension is
adm ni stered by subcutaneous injection or ‘
i ntravenously. I n another preferred nethod, the

method th® peyyateadr 2@901?@9&@1@9& | NS tPIimtisd RIrRdof Al PiLbalse

t ransder nal very device, e.g., a transdernal

. solution opaétf‘sﬁenéi@nt hergBidMd fe indtibld %Blulﬂb?'/ g sekpefson tibe

phar maceuti cal conpositi on may be admi nistered in any

admnmsteré&‘%%% %ﬁe@ﬁ%ﬁn}t@ﬁﬁoéaﬁﬁﬁ%{)e%ou gﬁ phar maceuti cal

I nvention C be adm nistered in
any form and vi a any route, desired. Cenerally,

In aHBl‘eP@éﬁfefl %%kgn | ofn ‘ar egfggﬁ‘l&nl SJ{ Egﬂyggﬁﬁem% éac,?(‘ﬁmste{%g
though atf%?‘g?nrmahg‘?llr‘]’g V'(g\g trgn%?r ﬁh@]’u%%%rg' an gE:It iocz anount i s

within the skill in the art, and the therapeutically

ffectiyve ampunt, .or. dos f gy) ated T20
in ity Shalbac S JenBlng ndf BepBaRaving “Bhestie < o
the i ndi vidual requirements in each particular case.
composition Mgy e éﬂmfﬂlﬁef% I EY %’Ftabé%ﬂ@ﬁﬁﬁ‘? aAncageheduia.r athen
to adult humans wei ghi ng approximately 70 Kg, a daily
pharmaceulioglepnpsisitions of e imyentionaaoube admimigteret inf anyaormy, dmdm
about 50 ng to about 200 ng, should be appropriate,

via any rouié ! desivgtl. Glaerafipeiowdwar! theyed)iated Craedsslyyéptides of the

present invention are administered parenterally, for example, in the form of injection

solutions.

Determination of a therapeutically effective amount is within the skill in the
art, and the therapeutically effective amount or dosage of a pegylated T20
polypeptide disclosed may vary and will be adjusted to the
individual requirements in each paricular case. In general, in the case of
' parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 5mgto 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. Daily and, more preferably, weekly administrations may be

employed.

21




i ndi cated. The dosage nmay be admi nistered as a single
dose, in divided doses, or as continuous infusi &hJanuary2007
Daily and, nore preferably, weekly adni nistrations my

| oyed. 21 24 January 2007 WO 200 19%%@607710
woz@%qlf&ggOOS/ 007710 Di sclosed also is a rreﬁ?wo of
inhibiting HV infection conprising admnistering a

phar maceuti cal conposition conprising, in adm xture
with a pharnmaceutically acceptabl e excipient, a

DIS%%E%Q gcfromagoﬁé %0(75%{ 'ﬁﬁlglt'}né_ﬁg "iﬁgﬁt ho%éer%%Sé'agsl S
' adm'mste%ﬂn%.@laéw'ﬁau o] copTHbsitar: %Qmsﬁ%hs?ggf ARty g,

mxture wth a har mac cceptabl e
pharmaceifealiyrolalie sl BomPRTRPHOTVEND: whar ot n i s
from10 to 1 OOO and NHT20 is a T20 poI ypepti de

wherein R s &éﬂgﬁ% Hﬂs ngw oﬂi’%ﬁ?&b ﬂ%‘{e B *225a f g} noe%%ﬁé

227. The fol I ow ng exanples are provided to further
illustrate the conmpounds, conpositions, and et hods
of the present invention. These exanples are

Alsb | disslosati e anmetiott efr énhibiting nHdY dénfestion i Gemprising
scope of the invention in any way. Exanple 1

administerffige BaphkiracaficRECampuosition atatepriaing, niPE@dofixtis ewly &
wei ght 10,000 (30.0 g, 3 mmol) in 240 nL of toluene

pharmace%ll?é@ééﬁt@iﬁlb‘“e&bublén@lra eshpouridedfifornula (lgr 2 hour s,
| owed by the renoval of 120 ni

wherein n is from 10 to 1,000 and NHT20 is a T20 polypeptide covalently bonded
through its terminal a-amino group. In one embodiment n is approximately 225, for

example 227,

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.

Example 1

Preparation of PEGiok-butanoaldehyde

mPEG of molecular weight 10,000 (30.0 g, 3 mmol) in 240 mL of toluene
was azeotropically dried by refluxing for 2 hours, followed by the removal of 120 mL

of toluene. The resulting solution was cooled to room temperature then pbtassium
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of toluene. The resulting solution was cooled to room
tenperature then potassium 22 24 January 2007 \AJanuary 2007
2004/ 013164 PCT/ EP2003/ 007710 tert-butoxide (0.68 g, 6

[; in 20 nl of absolute tert-butanol f
WO 20?17@ Pos | Qﬁ%}%&sﬁéwﬂ

uene was added to the PEG sol ution. e resulting
m xture was stirred for two hours at roomtenperature
under argon. Tert-butyl bronpacetate (1.00 nL, 6.75
mmol ) was added to the reaction via syringe and the

- ten-butox.cree(ecetal Q"B ﬁhﬁﬁ)l)ﬁﬁ'%rrﬁldof%\b%{)!ﬂt@ié‘ﬁ %taﬁ&%fﬁ‘dﬁ%)grﬁptzfg%@ﬁ@

under ‘ar gon e reaction solution was ensed

was addedg% tgﬁg’ﬁd soff &Poﬁ@% é’s{‘ult é{{}ﬂ@?&!ﬁ%he 3 egfg ﬁgci @Jaﬁrgta‘f'd
oom oo BER b b Y, AL rrr?erhg . ?4%0 Edé“ Z%rrgngimees
added to t&,[g:)ctlog \g@lspjgr(p)ge( gl[lr(]i SI‘@& @@@Q \@g stsrgecggvema@ht gf ron
-O-CH2-COO- ). _nPEGhk t-butyl carboxymethyl ester (26.5
temperaturg)unggs argeh dinestsiagtion isalulisn was theh gondeseeti by rotary
o hydr oxi de and the solution was stirred at room

evaporatiot.enplee aesidee ovas pradipitatedThy adtitén tibediethylt stherwashe
adjusted to 2.5 by addition of 6 N hydrochloric acid,

precipitated@ MPEG faet-BiityX cHrBonyAttiop sRe bestiutt Wasdilte FldosipaRd dase .
The organic | ayer was dried over sodiumsulfate,

in vacuo. ‘?lbidt @eeghlgmw @Méb?dﬁa é%'ﬁi (?C%iﬁ' I@qiﬁﬂyzﬁtﬁ’prﬂ %2)"

et her duct m car boxyne aci

OCHa); ssg%éﬁ&t%ngdﬁm?%g%qg %* ?%qféo )vacuum 3 i

pm(s -0- CH2CH2-O); 3.99 ppm (s, 2H, -

oP@i%&%?ﬁ@ﬁﬁ%i@ﬂ%ﬁ%é&#&%@?m@% :rm%%?‘rﬁﬁn |

of IN sodium hyt?rom e%d ﬂtn]e soiagon was shrréd at room temperature overnight,
The pH of the mixiure was adjusted to 2.5 by addition of 6 N hydrochloric acid, and
the mixture wae; extracted with dichloromethane. The organic layer was dried over
sodium  sulfate, filtered; concentrated, and precipitated into diethyl ether. The
product m-PEGgk-carboxymethyl acid was collected by filtration and dried under
vacuumn. Yield: 24 g. NMR (de-DMSO): 3.21 ppm (s, -OCHg); 3.5 ppm (s, -O-
CH3CH2-0-}); 3.99 ppm (s, 2H, ~O-CHz-COOH).

MPEGo-carboxymethyl acid (6 g, 0.6 mmol) was then dissolved in
anhydrous dichloromethane (30 mL) followed by the. addition of 4-
aminobutylraldehyde diethylacetal (140 ml, 0.9 mmol), 1-hydroxybenzotriazole (80
mg, 0.6 mmol}, and dicyc!ohexylcarbodiimide' (160. mg, 0.78 mmol). The mixture
_Was stirred overnight at room temperature ._under argon. The reaction mixture was

iltered, concentrated, and precipitated. with-mixture -of 2-propanol and diethyl ether
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am nobut yl ral dehyde di et hyl acetal (140 m, 0.9 nmol),
1- hydr oxybenzotriazole (80 ng, 0.6 mml), and 24 January 2007
di cycl ohexyl carbodiimde (160 ng, 0.78 mmol). The

wo Phaidisieg Was stirred overnight at roomtq;&%rp%é,%@ﬂo

under argon. The reaction m xture was filtere
concentrated, and precipitated with m xture of

2- pr opanol and di et hyl ether 23 24 January 2007 WO
2004/ 013164 PCTI EP2003/ 007710 (1:1). The

(). Thé‘ﬁﬁ%@%hB%ﬁﬂgﬁgﬁt&}bdﬁtwfdne‘ﬂqﬁ @bwgvérﬂxg}ﬁaw@dl 54 .

a. NMR %@jﬁ%ﬁ?%%@@ 634 ﬁ@) @ﬁf_ q,3 2y, lI"46 ppm (m, 4H,
-NHCHaC%@%%%%% %@ﬂdﬂn?'?? Mgy REboHs b ppﬁv (o

OCHs); TRERIE. tHCEHGHeEIa 596 PR 6, Zlioi GO 2 ppm

di ssolved in 20 nL of 80 % CF3000H and the sol ution
(t, 1H, -Nhigh6liGia@Hat 768 ehiplek at ure overni ght. The pH of
the m xture was adjusted to 6.0 by addition of 1 N
NaOH sol ution, and sodium chloride (10 wt % was
mPkdEhedbuintdoadedal (2 ge OHNoo) twrs theh wissolvedds 28dnlust 8d % o
7.0 by addition of 1 N NaOH The m xture was

CF;COOHxhd died ediutiort vadistied ab retrh deraperiihee ovegidghitc Thaye ofas
dried over sodiumsulfate, filtered, concentrated, and

' the mixiuRY @@k Ridj@ted to BIY diddﬂtﬁajw ofed h@ﬂ\!a@iﬂ‘%oﬁﬁa@ﬁuﬁhd sodium
nMPEGLok- but anoal dehyde was col | ected by fi Itration

ot (934108 AR A e oy MR,
by additioﬁf’c@@iw@a;ﬁe%t&? WS dxerdor® Wi Bidid¥Embthatie® S TndPM
organic layer was dried over sodium sulfate, filtered, concentrated, and precipitated
into diethyl ether, The product mPEG-butanoaldehyde was collected by filtration
and dried under vacuum. Yield: 1.7 g. NMR (dg-DMSO): 3.21 ppm (s, -OCHa); 3.5
“ppm (s, -O-CH,CH,-0-); 3.85 ppm (s, 2H, -0-CH,-CO-NH-); 7.67 ppm (-NH-); 9.66

ppm {-CHO-).

Example 2

Pegylation of T20 with PEGw.(-'butanoalgehvde

Butanoaldehyde of PEG 10kDa (from Example 1) was added. to 15 mg of
T20 (purity 93.7 %) in 3.0 ml of buffer (50 mM potassium phosphate pH 6.5) in a
| mofar ratio of 5 moles of reagent per one mole of T20. The T20 polypeptide was
" ‘deacylated at the a—am‘ino terminus, but protected at the carboxy_-l terminus by -NHa.

To the reaction mixt_ure.m% (VIV} of 0.5 M sodium cyar_idbo'rohydr_ide solution- in
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Pegyl ation of T20 wi th PEGLo but anoal dehVde

“-But anoal dehyde of PEG 10kDa (from Exanple 1) was 24 dapwery 2007

to 15 ng of T20 (purity 93.7 % in 3.0 mM of buffer

wo 260281318yl pot assi um phosphate pH 6.5) in a é%‘% 0
o? nol es of reagent per one nol e of T2]6 BOSEP%iG
pol ypepti de was deacyl ated at the a-am no term nus,
but protected at the carboxyl terminus by -NH2. To
the reaction mxture 10% (VN) of 0.5 M sodi um

water wascaaa@@*a%c&maifsmmhrstémoMengaérat-ure Pegylated T20 wi
---- 24 January 2007 WD 2004/013164 PCTFEP2003/ 007710

purified frdi’ﬁttﬁér |o?1d eg%”gsﬁ |%§%tfneﬂ'rge AR aalffapﬁ)ﬁf@m A

tenperatu at € pUI‘I

linear gradé%i%th Alﬂc Iaﬁt@[ eaét”c}&ﬁ%ﬂt%ﬁ@pgﬁ Eg@dgmg{rﬁy%ﬁ? i 20

o T, S B S S ol s 30, ™ T

unnodi fied T20. Exanple 3 Pegyl ation of T20 with
NMPEQG ok- pr opi onal dehyde A propi onal dehyde of PEG 1

-~ kDa, having the following structure is used.
CFB-O(CHz-CHr())ZZ.E_XEEM:gIZ-O-CHz-CHZ-CHO 150 ngy of
NMPEGL K- pr opi onal dehyde was added to 15 ng of T20
( purRegyl@&Bary oA 20 withan® E@aeprobidri alidehyfle mM pot assi um
phosphate pH 6.5) in a nolar ratio of 5 noles of

| A propaelichpgs oPREGTIIKDa0haviR® thefafow i SriRalr¥ Repdddle was

deacyl ated at the a- amno term nus, but protected at
the carboxyl term nus by -NH2. To the reaction m xture

10% C¥HOFEHR-CHMBOACHICHL AN PRI Py Lside
1150 mg of mPEG10k-propionaldehyds was added to 15 mg of T20 {purity 93.7 %)

in 3.0 mi of buffer (50 mM potassium phosphate pH 6.5) in a molar ratio of 5 moles
of reagent per one mole of T20. The T1249 polypeptide was deacylated at the a-

amino terminus, but protected at the carboxyl terminus by -NHa.

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. Pegylated

- T20 was purified from the reaction mixture using ion exchange chromatography

(QA). The structure of the pegylated T20 polypeptide follows:
CH3-0-(CHg-CH-O)p-CHp-CHo-0O-CHo-CH-CH2-NHT20  (lII)
A linear gradieni With increasing salt concentrations from 150 mM to 1 M
NaCl in 20 mM Tris, pH 7.5 was used to separate pegylated T20 and unmodified.

T20.
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solution in water was added and stirred for 4 hours at
roomtenperature. Pegylated T20 was purified fr@hJaery2007
reaction m xture using ion exchange chromat ography

. hhe structure of the pegylated T20 '
WO ?ﬂmlg\ll\sg : R pRGRbAR

CH3- O ( CH2- CH2- O) n- CH2- CH2- 0- CH2- CH2- CH2- NHT20 (111) A
| inear gradient with increasing salt concentrations
from150 mMMto 1 M Nad in 20 M Tris, pH 7.5 was

used to separate mmo and unnodified T20. 25
24 January 2007 3164 PCTI EP2003/ 007710

Exanpl e, 4 .L.ohi i ' egyl at ed T20
Shanp! y!,jjg. b6} BidiRlentRRGRLF BbhAdidPEag e0y! at ed T2
terns of 1C50 or ICO90 a neasure of the concentration
of drug needed to inhibit 50%or 90% respectively, of

ot i BB b L PRRSL A 0 B3 e
moasurs G R CSyBaSRRR A LS GG B AR BB e

reproduced in Table 1 below. Pegylated T20 | C50

viral growtig/ m ) 1 C90 (tag/m) Pegylated T20 with 0.261 3.074
NMPEGLCK propi onai dehyde (Exanple 3)

Inhibitor concentration 50 and inhibitor concentration 90 resulis for the
pegyléted T20 with PEGic-propionaldehyde (Example 3) and pegylated T20 with

mPEG10k-butanoaldehyde (Example 2) has been reproduced in Table 1 below:

Pegylated T20 IC50 (ug/ml) 1C90 (pg/ml)
Pegylated T20 with | 0.261 3.074
mPEG10k-
propionaldehyde (Example |

13) |
Pegylated T20 with | 0.266 2.536

| PEGy-butanoaldehyde

| (Example 2)

~ Table 1: Inhibitor concentration 50 and inhibitor concentration 80 results,

The 1C50 AND IC80 values were determined in accordance with Example 5. -
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Pegyl ated T20 with 0.266 2.536 P EG a
OK- but anoal dehyde (Exanple 2) Table 1: | nhibitor 24 January 2007
concentration 50 and inhibitor concentration 90

wo 2008813kdss- The 1 C50 AND | C90 val ues were 0650 N
accordance with Exanple 5. 26 24 January 2007 WO
2004/ 013164 PCT/ EP2003/ 007710 Exanple 5 cMAG / MAG
Antiviral Assays These assays score for reduction of
infectious virus titer enploying the indicator cell

lines MAG (Multinucle ctivation of a Gal actosi dase
I ndi cator)or the Mr essi ng derivative cVAGQ .

The MAG cell line was derived fromparental HelLa :
cells by introducing genes for CD4 and an HI V-1

LTR- dr i ven daGlI/MASH dritiviral Wssdysan anphot r opi c
retrovirus vector (Kinpton J, Enerman M J Virol
66:2232-9, 1992). The cMAG cell |ine was derived

Thedd 8584y88cHMBGhr ALt dtenfB¥tidudtviras Ul eRpiding thae CCR5
gene using the anphotropic retroviral vector, PA317

st FHBE BTG By R Sofegh 5 b ORRNRRA o ho
' I, cabi o i RRY i SO
ccrs-exoiefiab BBV Al TR toRFL bl I aNER c¥kesrenia
: upport replicati f only, X4 viruses. Both cell
Het.a colls By BB BeneS forEhubnd 2 oyt t4iesi -9 epSfer
) transactivate the expression of a b-gal actosi dase
with an amplgisrnieietroyiievantor(Kmmon Jhememian MrJ Viteb68:2482-9,
: reporter has been nodified to localize in the nucleus
1992). ThaodAGdreblinadwae dedddrarn thenidAR! gell linmubsintradecing of
i ntense nucl ear :
the CCR5 gene using the amphotropic retroviral vector, PA317 (Chacketian B,
Long EM, Luciw PA, Overbaugh J, J Virol 71:3932-9, 1997.). The cMAGI cells
éuppor’[ replication of primary NSI (R5) isolaies and laboratory adapted X4 viruses,
while the MAGH 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 reporier
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 intense nuclear
staining within a few days of infection. The number of stained nuclei can thus be

interpreted as equal to the number of infectious virions in the challenge inoculum if

there is only one round of infection 'prior to staining.

An inhibi_tor. of infection and cell-cell fusion,e.g., T20 or T1249 (Wild C,
R Greenwell T, Matthews T, AIDS Res Hum Retroviruses 9:1051-3, 1993), was .

' _-add_e_d 24 hrs post-infection in order to permit a readout that confidemly represents
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staining wthin a few days of infection. The nunber of
stai'ned nuclei can thus be interpreted as equal 2#danuary2007
_ t he nunber of infectious virions in the challenge
wo tobpEHeym i there is only one round of ig@&Ghie@Bo7710
prior to staining. An inhibitor of infection anc{
cell-cell fusion,e.qg., T20 or T1249 (WId C,
Geenwell T, Matthews T, AIDS Res Hum Retroviruses
9: 1051- 3, 1993), was added 24 hrs post-infection in
a single roumke of infectien.nlrfeded ealitoméretdnaimeratotiiudiiel 4 CODEPREGENT S
27 24 January 2007 WO 2004/013164 PCT/EP2003/007710 a

and both plifHnPai®Berbryl ggegii;@élate's BhEWEE S IFRh! Pol¥RhShip

enuner ated using a I mager and both primary and

votoon BBERBSCIs ASTRH ks caRSNERIghd PO ey iy
no AL SRR SR 5 ETbAF o o RE P N

N V' /Vo. = 5) .is signjficant and provides the,
significant e 1) 0B 68 PN Sulteh Vel D SPeRFSMAATV I al oy v At .
o A 90%reduction in infectious titer S\/'No is used as
90% redugHon indnteciows titeut\orYo) saised asran addiienal agt Ug pal
activity. Each test conpound dilution was tested in
assessingiaplivirebadiviigai nst a virus inoculum adjusted to yield
approxi mat el y 1500-2000 infected cells/well of a 48
well mcro titer plate. The test conmpound was added
to.the cMAG or MAG cells, followed by the virus
Eaph fegicampanid dilitipnavasiesied in duplicaiergansicr viusiiaeeulym
) and cell-cell fusion (Wld C, Geenwell T, Mtthews
adjusted tp yigld pgprxéngigh ROO-Arinfected Telig el Df a ve8yl micro titer
added to prevent secondary rounds of infection and
plate. Thedést-coripound was asiged dultheTMAGET MAGIeels, dulldwededy ter 2
nore days, fixed and stained with the X-gal substrate

virus inoctla, ded 24 trs later, an inhibitor of infection and celi-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 contro! and test compound

~ dilution were determined with the CCD-imager. IC50 is defined as the dilution of a

text compound resulting in a 50% reduction in infectious virus titer. 1C90is defined

~ as the dilution resulting in a 0% reduction in infectious titer,

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

included within the scope of the following claims.
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infected cells. The nunber of infected cells for each
~control and test conpound dilution were deterni Abfnuary 2007

with the CCD-imager. 1C50 is defined as the dilution

of a text compound resulting in a 50% reduction in

infectious virus titer. 1CO0 is defined as the

dilution resulting in a 90% reduction in infectious

titer. The inventiopilagkng thus described, it will be

obvi ous that the same may be varied in many ways.

Such variations are not to be regarded as a departure

from the spirit and scope of the invention and al

1 su%cgmggﬁacfgﬁfhgﬁ@%@:e intended to be included within

thé sScope o owing clainms. 28 - - -
----------- -- 24 January 2007 d ains: 1.]A compound
of formula (1): (1) ORL-(al,&i,0, ®
A12CHR2-0(A12)m C _NH(CH ) ~-jCH2 - NHT20 wherein
RIR 4-S(CH,@@BPR R QHAHR -0 —ATCHg, Far-+ to 17, n is from
10 to 1,000, p is frompl-t@u3,—aat, N2 s a T20
pol ypepti de coval ently bonded through its term nal

a- am no ‘ :

wherein

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

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

NHT20 is a T20 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-succinimidy!oxy, sulfo-N-

succinimidyloxy, 1-benzotriazolyloxy, 1-imidazolyloxy, p-nitrophenyloxy, and

O

e CHyCHy = Qe (CH) gy == C e NH em (CHy )y == CHO.
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group. 2. A conpound according to claiml1, wherein R

is selected fromthe group consisting of hal oge®4January 2007
‘epoxi de, nmal einide, orthopyridyl disulfide, tosylate,

i socyanate, hydrazine hydrate, cyanuric halide,

N- succi ni m dyl oxy, sulfo-N succini m dyl oxy,

1- benzotriazol yl oxy, 1-im dazolyl oxy,

p- ni trophenyl oxy, and 0 Il ---CH2CH2-0-(cH2) m C NH

(CH2) p-CHO. 29 24 January 2007 3. A conpound

3. acﬁ%?&ﬁ%ﬁﬁr‘i 'E%ﬁ C'wg]@e'gﬁ‘ Rils Sonpgluﬂﬁualngr di ng

toclaiml, wherein R is selected fron1the group
consi sting of hydrogen()hydroxy, | ower al kyl, | ower
al koxy, | ower cycloa | ower alkeny aryl, and
het eroatiiCH: SOW’E%#pﬁ“lfﬁﬂ“%%coF(éth £HOcl aim 1,
wherein R is selected fromthe group consisting of
met hoxy, hydroxy, and benzyl oxy. 6. A conpound
according to claim5, wherein R is nmethoxy. 7. A

4. conpesinfoderarcdrdig tooclainail wviereinhiyieisaleptedsrdain tiie A
compound according to claim7, wherein R is selected

“group consfétm@dfih?drogéﬁ u%/de@@s Iower itk y® flowidit d1Kosy, loRed cpatpalkgll

benzyl oxy. conmpound according to claim?7, wherein
lower alked,i gryll éﬁdThéteFdhr}l.Af

5. A compound according to claim 1, wherein R, is selected from the

group consisting of methoxy, hydroxy, and benzyloxy.

6. A compound according to claim 5, wherein R4 is methoxy.
7. A compound according to claim 1, wherein p is 3.
8. A compound according to claim 7, wherein R, is selected from the

group consisting of methoxy, hydroxy, or benzyloxy.
- 9. A compound according to claim 7, wherein m is from 1 to 14.
10. - A compound according to claim 9, wherein m is from 1 to 7.

1. A compound according to claim 10, wherein m is from 1 to 4.
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10. A compound according to claim9, wherein mis from
1to 7. 11. A conpound according to claim210, wkéfagiary 2007
mis from1l to 4. 30 24 January 2007 12. A conpound
according to claim7, wherein nis from20 to 1, 000.
13. A conpound according to claim12, wherein n is
from50 to 1,000. 14. A conpound according to claim
13, wherein nis from75 to 1,000. 15. A conpound
according to claim1, wherein p is 3, R is nmethoxy, m
| S . . . .

12. ac c%?%ﬁﬁ%@oéiﬁogélmgam ?b\&ﬁ%lﬁ 'SZfﬁ)rq ? %ﬁl (’r}g) rtr)p ound
according to claim 16, wherein RL is selected fromthe
group consi sting of methoxy, hydroxy, or benzyl oxy.

10,15 0 AFBIRACLRSFOIC bt 18 R AP BR B0 5,

wherein mis from1 to 7. 20. A conpound according to
claim19, wherein mis from1 to 4. 21. A conpound
according to clajim 16, wherein n is fro t , 000.

14. 22 A gompRy OEhng IR ?éy W%{P%Q'f,ff%wzgg?ﬂ%ﬁ Ps
from50 to.1,000. 31 24 January 2007 23. A conpound
according to claim?22, wherein nis from75 to 1, 000.
24. A conpound according to claiml, wherein p is 2,

15. R, A eompeunshaccording to dainphowherein i isemRyddmethoxgon 25,
A conpound according to claiml1, wherein p is 1.

is 1, and n is from 100 to 750.

16. A compound according to claim 1, wherein p is 2.

17. A compound according to claim 16, wherein R, is selected from the

group consisting of methoxy, hydroxy, or benzyloxy.
18. A compound according fo claim 16, wherein m is from 1 to 14.
19. A compound according to claim 18, wherein m is from 1to 7.
20. A compound according to claim 19, wherein m fs from 1 to 4.
21. A corn.pound. according to claim 16, wherein n is from 20 to 1,000.

22. A compound according to claim 21, wherein n is from 50 to 1,000.
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23.

is 1, and n{s 9'6’

25.

26.

26. A conpound according to claim25, wherein R, is

sel ected fromthe group consisting of nethoxy, 24January2007
hydr oxy, or benzyl oxy. 27. A conpound according to
claim 25, wherein mis from1 to 14. 28. A conpound
according to claim 27, wherein mis from1l to 7. 29.
A conmpound according to claim28, wherein mis from1
to 4. 30. A compound according to claim 25, wherein n
is from20 to 1,000. 31. A compound according to

cl aA%l%gouHWQE irfing té élafnﬁ oM \gl% s 75381,0d0.
conpoun accor Ing to claim ereln nis from75
to 1,000. 32 24 January 2007 33. A corrpound
accordlngto claiml, wherein pis 1, R is nmethoxy, m

24, 5 Ao APBuR el ) B o9 B £ OB

@2 NHT20 (I1l1) whereinnis froml1l.0 to
20 is a T20 pol ypepti de coval ently
bonded through its term nal a-am no group. 35. A
conmpound according to claim34, wherein nis

approxi mately 225. ~ 36. A pharmaceutjcal conposition
corfbPPPANd A¢rosdiRg fa dlpin \h whergin pigat-naceutical Iy
accept abl e exci pient, a conmpound of forrmula: (1) Ri
(CHz2Cl | 20)a-CHZCH2-O(Cth,01 0

A compound according to claim 25, wherein R, is selected from the

group consisting of methoxy, hydroxy, or benzyloxy.

27.
29,
30,
31.

32.

A compound according to claim 25, wherein m is from 1 fo 14.

A compound according to claim 27, wherein m is from 1 to 7.

A compound according to claim 28, wherein m is from 1 to 4.

A compound according to claim 25, wherein n is from 20 to 1,000.
A compound according to claim 3-0, wherein n is from 50 to 1,000.

~ A compound according to claim 31, wherein n is from 75 to 1,000.
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CNI-(Cl12) -CA12-NI1120 wherein R is a capping

group, mis from1l to 17, n is from 10 to 1, 00024 Japuary 2007

is from1l to 3, and NHT20 is a T20 pol ypepti de

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

33 24 January 2007 37. A pharmaceutical conposition

according to claim36, wherein R is selected fromthe
33.91 ONRoMPBENG bbdilidiag td)alaP@anwherRaxp 1, RAS fidhdlg, m

orthopyridyl disulfide, tosylate, isocyanate,

is 1, and nhy BoAZI0Etopsd; at e, cyanuric halide, N
succi ni m dyl oxy, sul fo-N-succini m dyl oxy,

1- benzotri azol yl oxy, 1-im dazolyl oxy, p-
nitrophenyl oxy, and o CH2CH2-O (CH2) m .

c S470) Bri6fdia-38- A pharnaceutical conposition
34'2‘0%% ng (ﬁg cl all?'m 36, wherein R, is o

CH2CH2- 0(CH2) m G- NI - (CH2) p- CHO.  39. A pharnaceuti cal

compdsiPirdfladdor-Pnd o lth-aPm 36, wherein R is

sel ect BEFEmPeNYFfdup consisting of HKY#rogen,

hydr oxy, |ower al kyl, |ower al koxy, |ower cycloalkyl,
whéreinat isdtdeenglto 1009landaNIIT 2@ Ises D20 pblypeptide covalently

bonded through its terminal a-amino group.
35. A compound according to claim 34, wherein n is approximately 225.

36. A pharmaceutical composition comprising, in admixture with a

pharmaceutically acceptable excipient, a compound of formula:

: )
R (CHyCH O}~ CH,CHy == O == {Cl s

0
——g—NH——{CHg)p“CHg““NHTm
wherein
R4 is a capping group,
m is from 1 to 17,
nis from 10 to 1,000,

pis from 1to 3, and

- NHT20 is a T20 polypeptide covalently bonded through its términal a-amino
group.. '
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40. A pharnmaceutical conposition according to claim

36, wherein R, is selected fromthe group consi &4 Jangary 2007
of nethoxy, hydroxy, and benzyl oxy. 41. A

phar maceuti cal conposition according to claim 36,

wherein R is nethoxy. 42. A pharmaceuti cal

conposition according to claim 36, wherein pis 3. 34

24 January 2007 43. A pharnaceutical conposition
according to claim42, wherein R is selected fromthe

37. 9" QM Bh&rfRTazkafidal BoboSBEM8XdbrdiRY 45 8%k 387 whERFVROXY -
44, A pharmaceutical conposition according to claim

selected fré@ﬁ%%"??d'@i c,rbngislhﬁ? gf ﬁ%ﬁ?%ﬂ,%ﬁgﬁidéﬁnaé\i]{ﬁﬂ@f Wiﬁﬁal

Itiron acco I'm 44, ere s from
P Y/ 2 Lcal L14.0Q_according to
cisulfide, eylde fsadkano®, RRETRE HAE oy SRTRARIEN- 2
L [ ' . it (Ae] t.0. . m.4
succinimiofiiR) TRAEN-pERnRRTREY +8h-BRE00 ARG AR v
itroph @on'posﬂiti on according to claim47, wherein nis from
nitrop reny §¥18%, 000. 49. A phar maceuti cal conposition
according to claim48, wherein nis from?75 to 1, 000.
50. A pharmaceutical conposition according to claim
36, wherein pis 3, RZis nethoxy, mis 1, and n is

from 100 to 750. ] _ . .
—CHCHy—0~—(CHs)—C—NH—(CHy),—CHO.

38. A pharmaceutical composition according to claim 36, wherein R« is

C

—— CH,CHy—0~—(CH, )y C— NH— (CH,),—CHO.

39. A phammaceutical corhposition according to claim 36, wherein R4 is
selected from the group consisting of hydrogen, hydroxy, lower alkyl, lower alkoxy,

lower cycloalkyl, lower alkenyl, aryl, and heteroaryl.

40. A phamaceutical composition according to claim 36, wherein R; is

selected from the group consisting of methoxy, hydroxy, and benzyloxy.

41. A phammaceutical composition according to claim 36, wherein Ry is

methoxy.

42. A pharmaceutical composition éccording to claim 36, wherein p is 3.
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35 24 January 2007 51. A pharmaceutical conposition
according to'claim36, wherein pis 2. 52. A 24 January 2007
phar maceuti cal conposition according to claimb51,

wherein R is selected fromthe group consisting of

nmet hoxy, hydroxy, or benzyl oxy. 53. A pharnmaceuti cal
conposition according to claim51, wherein mis from
1to0l4. 54. A pharmaceutical composition according to
claimb53, wherein mis froml1lto 7. 55. A

43.phag Hﬁéﬂﬂdeﬁﬁéa[%@ﬁ%@&hbh Qeccﬁéiﬁ@rt@ clm 42, Ghatei Réis

wherein mis froml . A phar maceut i cal
nis from
selected frglglnfﬁ Eédd?%br%@% g\‘ Ijéﬁ@trl Cyg%rb (I)c?!ly'tql on

according to claim 56 vvherel nnis from50 to 1,000.
58 A phar maceuti caI conposition according to claim

e e

from1to1§6 wherein p is 2 R, is nmethoxy, mis 1, and n is
rom 100 to 750. 60. A pharmaceuti cal corrposi tion
according to claim36, wherein pis 1. 61. A

phar maceuti cal conposition according to claim 60,

wherein R, is
45, A pharmaceutical composition according to claim 44, wherein m is

from1to 7.

46. A pharmaceutical composition according to claim 45, wherein m is

from 1 to 4.

47. A phammaceutical composition according fo claim 42, wherein n is

from 20 to 1,000.

48. A pharmaceutical composition according to claim 47, wherein n is

from 50 to 1,000.

49. A pharmaceutical composition according to claim 48, wherein n is

from 75 to 1,000,

50. A pharmaceutical composition according to claim 36, wherein p is 3,

R, is methoxy, m is 1, and n is from 100 to 750.
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sel ected fromthe group consisting of nethoxy,

hydr oxy, or benzyl oxy. 62. A pharnmaceuti cal 24 Janmary 2007
conmposition according to claim®60, wherein mis from

1 to 14. 63. A pharmaceutical conposition according to
claim62, wherein mis fromlto 7. 64. A

phar maceuti cal conposition according to claim 63,

wherein mis froml1l to 4. 65. A pharnaceuti cal

conposition according to claim®60, wherein n is from

51. 20phBmbcBOibal B6mpaSiiiPACTREAHG & ahing Qﬁmﬁér*ei

accordlngto claim65, wherein nis fromb5 to "1, 000.
37 24 January 2007 67. A pharmaceutical conposition
according to claim66, wherein nis from75 to 1, 000.

52. 68 ﬁq@%&éﬁﬁ@é&b@%s@@%@é&r&{nﬁ%%Ea‘?rﬂrs"l' %elt 5'1 glm

erelrn nis

selected ffé@otglﬁég??lg) '%81 Eﬁ(?gg ﬁf@gﬁ;@aﬁ@%ﬁ ?’%ﬁ ygﬁlmt : ggd

powder. 70. A pharnmaceutical conposition according to
claim36 in the form of an injectable solution or

5. o KR choRRaIT She e SRR Bl Bt @
from 1 to 14.

54. A pharmaceutical composition according to claim 53, wherein m is

from1to 7.

55. A pharmaceutical composition according to claim 54, wherein m is

from 1 to 4.

56. A pharmaceutical composition according to claim 51, wherein n.is

from 20 to 1,000.

57. A phammaceutical composition according to claim 56, wherein n is

from 50 to 1,000.

58. A pharmaceutical composition according to claim 57, wherein n is

from_75 to 1,000.
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72. A pharmaceutical conposition according to claim50

in the formof an injectable solution or suspeng#&muary 2007

73. A pharnmaceutical conposition according to claim 36
inunit dosage form 74. A pharmaceutical conposition
according to claim 73, wherein the wunit dosage form

is an injectable solution or suspension. 38 24 January

59. 200 pharmacBufidi comeesitios abedr@ifigas clairf BeawAereih pis 2,0
claim 73, wherein the unit dosage formis a

R, is methdf2AsiEer BRI nd§kbMe{00 @erboce. 76. A pharmaceuti cal
conposition according to claim50 in unit dosage

form 77. A pharmaceutical conposition according to
claim76, wherein the wunit dosage formis an

90. ik e BB bR HRRRIRg Wrnt® og g nis
wherein the wunit dosage formis a transder nal

delivery device. 79. A pharnaceutical conposition
61. S cbpbaBTLoule! FOBREStar atitasdnd s BAfe BPrGhereitR ¥
-O (CHz-CH2--Q ! - - - - - - CHz NHT20
selected rgi 1 SYgHEr<aAIng bf MEPRAYONCEOR, GOBCTAPHT20 1 o a T20

pol ypepti de coval ently bonded through its term nal
a-am no group. 80. A pharnaceutical conposition

according to claim79, wherein nis o
62. A phammaceutical composition according to claim 60, wherein m is

from 1 to 14.

63. A pharmaceutical composition according to claim 62, wherein m is

from 110 7.

- 64. A phammaceutical composition according to claim 63, wherein m is

from 1 to 4.

65. A pharmaceutical composition according to claim 60, wherein n is

from 20 to 1,000.

66. A pharmaceutical composition according to claim 65, wherein nis

from 50 to 1,000.
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approxi mately 225. 39 24 January 2007 81. Use of a
- phar maceut i cal conposition conprising, - in adm xt & &nuvary 2007
with a pharmaceutically acceptabl e excipient, a
conmpound of forrmula 1, for the preparation of a
medi canent for the inhibition of HV infection: 0 IE
Rj - (CH2CH20) n- CH2CH2- % - (CH2) m t . , - NH( CH2) p" CH2- NHT20

67.( 1) A phaeiictiCdl compdsitiai Beeliding e Rlaim 6, whefeimis t o
17, nis from10 to 1,000, pis from1l to 3, and NHT20

from 75 tol1506®. T20 pol ypeptide covalently bonded through its
term nal a-am no group. 82. A use according to claim
81, wherein the pharmaceutical conposition is
suitable for being adnmi nistered in an anount of from

68.ab°NPB§%é&u{i§?I glﬁﬁ]ﬁg%itﬁ&%cé@diﬂﬁrt% g@ﬁn B3whbreip i1,

according to erern-t phar maceuti c

Rois metnGRERAE R 5 LIPSy "o about 1500 g per week

in a single dose. 84. A use according to claim 83,
wherei n the pharmaceutical conposition is suitable

69. fnfjrA 8 ér%%ﬂ{péfgbé}r%giggie DecilaRn s gfagﬁ%&f,ég}ggo@gg ut 400

lypholized powder.

70. A pharmaceutical composition according to claim 36 in the form of

an injectable solution or suspension.

71. A pharmaceutical composition according to claim 50 in the form of a

lypholized powder.

72. A phammaceutical composition according to claim 50 in the form of

an injectable solution or suspension.

73. A pharmaceutical composition according to claim 36 in unit dosage

form.

74. A pharmaceutical composition according to claim 73, wherein the

unit dosage form is an injectable solution or suspension.
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40 24 January 2007 85. A use according to claim 84,
wherei n the pharnmaceutical conposition is suitabPRéJanary 2007
bei ng adm nistered in an anmobunt of from about 500 ngy

to about 800 ng per week in a single dose. 86. Use of

a pharmaceutical conposition conprising, in adm xture

with a pharmaceutically acceptable excipient, a

75. CONRp phianeh feuficd! Bbmpositibn aterdinheo cRie 73l ahéeih e a
nmedi canent for the inhibition of HHV infection: Cli37

unit dosagé'ﬂ:‘r‘m it tréAsdefiz-déierPdebdd; CH2- - CH2 NHT20 (111)
wherein nis from10 to 1,000 and NHT20 is a T20

pol ypepti de coval ently bonded through its term nal
a-am no group. 87. A use according to claim 86,

R e T T R
“CNI-- (CI2)F-Cll2--- NFIT20 wherein R is

form. met hoxy, msl, nis from100 to 750, 41

77. . A pharmmaceutical composition according to claim 76, wherein the

unit dosage form is an injectable solution or suspension.

78. A phamaceutical composition according to claim 76, wherein the

unit dosage form is a transdermal delivery device.

79. A pharmaceutical composition comprising, in admixture with a

pharmaceutically acceptable excipient, a compound of formula:

CHy—O—(CH,—CHy,—0),—CH,—CH,—O—
CH,—CH,—CH,—NHT20 an

‘wherein n is from 10 to 1,000 and NHT20 is a T20 polypeptide covalently bonded

through its terminal a-amino group.

80. A pharmaceutical composition according to claim 79, wherein n is

approximately 225.
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1+ 24 January 2007 p is 3, and NHT20 is a T20

pol ypepti de coval ently bonded through its term na4January 2007
a- am no group. 89. A phar maceuti cal conposition
conprising, in adm xture with a pharmaceutically

accept abl e excipient, a conmpound of formula: (1) R
(dl12cl120)a-CAl2CH2-0(CI32)m O C- NH (CH)P -

81. CH,Use HHIgHhrmablitRiahcdinpbsitidretdiggising, i Sdmixturewify ®m
100 to 750, p is 3, and NHT20 is a T20 pol ypeptide

pharmacelﬁfé!éw SctichiaRoarsleht) B @aepolihd of RIrMuRed, fé-thE1 N0 group.
Use of a pharmaceutical conposition conprising, in

preparatlor'?gf% Hricdicambnt forane Hﬂgj’ W‘HIW etz?fonac ceptabl e

excl pl ent, a conmpoun or nu for the
preparatlon of a nedicanment for the inhibition of HV
infection: 42 24 Januagy 2007

Rf«(CHgCHgO)n—CHgCHQ-O-(CHa)m-g-NH-(CHa)p~CH2*NHT20 0}
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 NHT20 is a T20 polypeptide

covalently bonded through its terminal a-amino group.

82. A use according to claim 81, wherein the pharmaceutical
composition is suitable for being administered in an amount of from about 50 mg to

about 200 mg per day.

83. A use according to claim 81, wherein the pharmaceutical
composition is suitable for being administered in an amount of from about 300 mg

to about 1500 mg per week in a single dose.
84. A use according to claim 83, wherein the pharmaceutical
composition is suifable for being administered in an amount of from about 400 mg

to about 1000 mg per week in a single dose.
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(1) RL-(CH2CH2O), C-12C42-0-(CH2)m O -C- NH (CH,

Yp-- CH2 - N HT20 wherein R, is methoxy, - mst, 2fhlangary 2007
from100 to 750, p is 3, and NHT20 is a T20

pol ypepti de coval ently bonded through its term nal

a-amno group. 91. A nethod for attaching a

pol yet hyl ene gl ycol nolecule to a T20 pol ypeptide

o5 STRIAS OB S I LIRS 2,
composny s RER RO b R TR

to abOUt86f?mfgrpoerpwleoektir?als’mog é)aoé"eer 43 24 January 20Q7

86. Use of a pharmaceutical composition comprising, in admixture with a
pharmaceutically acceptable excipient, a compound of formula 11, for the

preparation of a medicament for the inhibition of HIV infection:

CHy—O—(CHy—CHy;—0),—CHy—CHy—0—
CH,—CH,—CH,—NHT20 (I

wherein n is from 10 fo 1,000 and NHT20 is a T20 polypeptide covalently bonded

through its terminal a-amino group.
87. A use according to claim 86, wherein n is approximately 130.

88. A compound of formula:

¢))
Ry (CH;CH,O) === CHyCHy === O === (CH}y
')
~—C~—NH~(CHy), ~—CH; — NHT20
wherein
“Rqis methoxy,

mis 1,

- nisfrom 100 to 750,
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group.

pharm

wherei

group.

pisfromlto 3; to produce a conpound of formula: R
- (CHR2-CH2-0O).-C H2-C H?-O (CH2 )m CO NH- - ( H2) 24 Bidbary 2007
NHT20 (1) wherein the polyethylene glycol aldehyde '
nol ecul e is bonded to the Nterminal am no group of
the T20 pol ypeptide. 92. A nethod according to claim
91 wherein the T20 pol ypeptide is reacted with the
p islRlangt hyl ene gl ycol nolecule at a pH sufficiently
acidic to selectively activate the a-am no group at
the amno term nus of the pol ypeptide. 93. A nethod
NHE2E iz 2T 20 pblypeptaicroc@alentte bended theougH itsstefmioat atbminto 5. 5
to about 7.4. 94. A nethod according to claim 93
wherein the pHis about 6.5. 95. A nethod according to
claim9l further conprising isolating the pegylated
- T20 pol ypeptide. 44 24 January 2007 WD 2004/013164
PCT/ EP2003/ 007710 SEQUENCE LI STI NG <110> BAI LCN,

P | ' V\ON - Y 120> PEGYLATED T2
89. PZ%‘}S@%%%@@&;?E%E@@%S%pﬁé*ur?g,<in a%;]ixtur% v%ith a 0

aceutically acceptable excipient, a compound of formula:

D
Ry~ {CH;CH;0)y = CHyCHym O = { CHp b=

——C— NH—(CH,),—CH,—— NHT20
n

R1is methoxy,

mis 1,

n is from 100 to 750,
pis 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino

90. Use of a pharmaceutical composition comprising, in admixture with a

pharmaceutically acceptable excipient, a compound of formula |, for the

preparation of a medicément for the inhibition of HIV infection:
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~ Patentln version 3.1 <210> 1 <211> 36 <212> PR?¥4 January 2007
<213> Artificial <220> <223> Peptide sequence was '
synthetically derived. <220> <221> MOD_RES <222>
(36)..(36) <223> Residue No. 36 is optionally nodified
with an am no group. <400> 1 Tyr Thr Ser Leu Ile Hs
Ser Leu Ile Qu Au Ser Adn Asn A@n dn 15 10 15
Gu Lys Asn Gu An Ju Leu Leu Gu Leu Asp Lys Trp

S
A 2 SBircrSi-20:27, 30 0 LRy Trp Phe 3501/

O

s C e NH oo (CHy ) e CHy e NHT20

wherein

R4 is methoxy,

mis 1,

n is from 100 to 750,
pis 3, and

NHT20 is a T20 polypeptide covalently bonded through its terminal a-amino

group.

91. A method for attaching a polyethylene glycol molecule to a T20
polypeptide comprising reacting a T20 polypeptide with a polyethylene glycol
aldehyde of formula:

0
I
Ry—(CH,CH;0), —CH,CHy —0— (CHy)y—C—NH-(CHz),— CHO

wherein

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

- nisfrom 10 to 1,000, and
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p is from 1 to 3;
to produce a compound of formula:

R ;—{(CHy—CHy—0),—CHy—CHy—O—{CH,),,—
CO—NH—(H,),~—CH,—NHT20
(N

wherein the polyethylene glycol aldehyde molecule is bonded to the N-terminal

amino group of the T20 polypeptide.
92. A method according to claim 91 wherein the T20 polypeptide is
reacted with the polyethylene glycol molecule at a pH sufficiently acidic to

selectively activate the a-amino group at the amino terminus of the polypeptide.

93. A method according to claim 91 wherein the pH is from about 5.5 to

about 7.4.

94. A method according fo claim 93 wherein the pH is about 6.5.

95. A method according to claim 91 further comprising isolating the

pegylated T20 polypeptide.
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SEQUENCE LISTING

<110> BAILON, Pascal Sebastian
WON, Chee-Youb

<120> PEGYLATED T20 PEPTIDE
<130> 21328US

<150> US 60/398,195

<151> 2002-07-24

_<160> 1

<170> PatentIn version 3.1
<210> 1

<211> 36

<212> PRT

<213> Artificial

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

<220>

<221> WMOD_RES

<222> (36)..(36) _ ) o

<223> Residue No. 36 is optionally modified with an amino group.
<400> 1

Tyr Thr Ser lLeu E]e His Ser Leu Ile Ggu Glu ser GIn Asn GIn Gin
1 1

Glu Lys Asn Ggu GIn Glu Leu Leu ggu Leu Asp Lys Trp §1a Ser Leu
2 ' _ 30

Trp Asn Trp Phe
: 35

:1/1




