WD 2004/ 013164 PCT/ EP2003/ 007710 Pegyl ated T20
pol ypepti de The present invention relates to pegyl ated
wa22e4pdiypept i de conmpounds, and to rel ated neP¢HEB2003/007710
usi ng and maki ng such conmpounds, 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 reprqduction._T20 is a nmenber of a new
class of antivir&L9YGERETONBRLYPRRE MR  vi r us/ menbr ane
fusion. In the case of HV, this provides two salutary
effects: the reproduction of H 'V is bl ocked and
resreaent iogentivorelales topegyrted 29 priyzeptiste cayopaunds, and
Data fromtwo |large, internationally conducted Phase
to reldled tmetlcalsi rafi aadireg t Aat  neakimg naucloncoipioapys W édch as in
T-20 reduced H V to undetectable levels in the bl ood
pharmbfedlcal befpbsitidhs tindtfeRAIEBrASR0as oP&elaghkbat and
provi ded an inproved i mmune response at 24 weeks, as
conpared to those who took conbi nation therapy w thout
T-20. Additionally, those receiving T-20 were | ess
likely to experience virological failure or relapse
E%Fr 24 weeks. VII%OO 1 13164 PCT/ EP2003/ 007710 In
LG | YiEsepn £SReLialy ¢\ MUSHIRG'ER ? nePleX Rrrsassacalled
. and Brazil, 37 percent of patients who were treated
fusion ipt erder A9 em,teédﬁvgi hesti edll Windhreprodyrs. niRedng fusion, the outer

membrane of the virus fuses with the membrane of the host cell. In the case of
HIV, the outer membrane of the HIV virus fuses with the membrane of the CD4+ T

cell during reproduction.

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

OocCcCur,

Data from two large, internationally conducted Phase Il trials indicate that
combination 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 response
at 24 weeks, as compared to those who took combination therapy without T-20.
Additionally, those receiving T-20 were less likely to experience virological failure or

relapse over 24 weeks.



background regi men had undetectable bl ood | evels (I|ess
than 400 copies/nL) of HV at 24 weeks, conpared to
waeoperaent who received an optim zed backgr ouPdI/EP2003/007710
regi men al one (p<0.0001). Conbination therapy with
T-20 further reduced HV viral load to | ess than 50
copies/nL in 20 percent of patients as conpared to 7
percent who took conbination therapy al one (P=0.0002).
The primary efficacy endpoint for the study, the nean
difference in the mgnitude of decrease in HV
between the two groups in the study, was 0.934 10gl0
Ircthal #ist Phatp 40 164810 tdndiRted entorhAmedea aed Brezl), 38 percent
part of their conbination regi men achi eved a

of patien®lUEhbOoRydrB Hbgtéd?V\ﬁitﬁ plod - #9 TonpsiHABAP VAR Ndn optimized

conpared to O. | 0g10 copies/niL for those in the
t F
backgroﬁ@@eé@h%“ fﬁaﬂo%&%%@ieigﬁ@d 837 PR e Gisog gpies/mL)
HIV at 24 WORkE. FUBBRRE . 36 FREG 6@%%8%3%&%39%%2@@@atfﬁgr@und
arm experi enced a mean CD4+ cell increase
regimencahqng/?m@ 0Q&1). c &ipsabisation therapy wihnis20 rfuﬁlﬁlér dohdsey HIV

arm (p<0.0001). Results fromthe second Phase I1i
viral loadl fonlesal thiani 30 copmstuttiad20 rpetcenipef gadients stsredrmpared o 7
were consistent with findings fromthe first study. 28

percent Wocl%@k c@mtﬂﬁéﬂ@rﬂﬂ%raﬁ@@ldﬁ@ @eL0.ee0zd Wwith T-20 in
mbination with an optimn zed background regi men had

undet ectabl e blood levels (less than 400 copies/nL) of
it 1683, SobEEREe e S e o
PCT/ P2003/ 0077 <0.0 h
megrit Freaeadn Br Hdieed e s dh s F@Q?%%R-%"“

pies/nmL in 12 percent of patients %5 conpared t ?
log10 @gy@&/grém(pwa@opabk Patlents who received T-20 as part of their

combination regimen achieved a reduction in HIV levels of 1.697 log10 copies/mL,
compared to 0.763 log10 copies/mL for those in the control arm. Furthermore, 52
percent of patients receiving T-20 experienced a 1.0 log10 or greater reduction in
HIV levels, compared to 29 percent who did not receive T-20 (P<0.0001). Patients
in the T-20 arm experienced a mean CD4+ cell increase of 76 cells/mm3, as

compared to 32 cells/mm3 in the control arm (p<0.0001).

Résulfs frrom>the second Phase Il clinical trial, conducted in Europe and
Australia, were consistent with findings from fhe 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 optimized background regimen alone



conmbi nation therapy al one (P=0.0099). The nean
difference in the magni tude of decrease in HV between
W b@40vdae4 arns at 24 weeks was 0.78 |1 og 10 copP€@FEP1003/007710
(p<0.0001). Patients who received T- 20 as part of
their conbi nati on regi nen achi eved a nean reduction in
HV levels of 1.43 10gl0 copies/ni, conpared to a
mean of 0.65 1o0gl0 copies/nL for those in
(p<0.00et)m Gombinatioor &eraam/ péthcERp forthgatreduges Hé\éémr\aﬂ ngld to less
T-20 experienced a'1.0 10gl0 or greater reduction in
than 50Hopikelrelsin t@peacad dfopienpersecempharedial Snpercent who took
receive T-20 (P<0.0001). Patients in the T-20 arm
co ABPETHER éT?ub cell increase of 65
rnmncg l's nng?qgﬁqc npa?ggg o 38 cells/mB in the control
arm (p=0.023). At entry, an -optim zed background

fhgq{]’g@%}l @ﬁfg} Whéé lﬁ‘gné’fm Od}ﬂt%etc?f didot8a8s Wﬂlvdk%%’[ﬁ)eéﬁ'tpg two

prove I nvest | atl ona

e oSSRV 8 R e . BRI e bHonca

testing. After selection of the regi rren pat i ents\)/ve

20 as pakpddineieepmbination regigneeachipyeda Maan regueian ingHIV levels of
conbination with T-20 or the regi nen al one. Patients

1.43 logi@ndapiedthlt, compdredeioea eearm 02 @.6% ogii G copied/rak fongose in
90 ng subcutaneous self- injection tw ce-daily. Viral

control B@F) SF@Hﬁ@rrﬁ@réWﬁ@bbﬁt appapsred rasdivingl V-20r edgserienicad a 1.0
significant issue in the clinical managenent of HV

log10 og?@%’aétte%r%ugﬁéré RS %&ngr ren?‘?tgp ercent who did not

rovir reat rren y appr oved

e EAS B EPaR) oV e T e dlEe Rl co
time. Research suggests, however r]
increase of 65 cellssmm3, as compared to 38 ce %/mms in the control arm

(p=0.023).

At entry, 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-dalily.

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



may be unaffected by resistance to any of the

currently approved antiretroviral classes. (Data
wpe@semnied at the 5th International Wrkshop oPCDEPZP03/007710

Resi stance and Treatnment Strategies in Scottsdale,

Arizona, June 4-8, 2001). Additional experinments show

that the in vitro activity of T20 is not affected by

mut ati ons associated with resistance to reverse

to one br ANEEIdiThase dgehibier timanReseirerstiggbatel, Bol@hsr, that T20
Li ke many pol ypeptide therapeutic agents, 120 is

may bdt@ eRakRklay BY ”r‘e@[s?ér?(feg ‘i'% %ﬁgnbpjtﬁ&tdu?r%nt@eéé;ﬁ@%eg antiretroviral

herapeut| ¢’ protoco I nvol ve no
danly injectiqgn.,, .|t l.d, t.her r be adyant agequs
classes] §Dela,peeeod Goppatt MisnabAfab i Fsnas ot Lty Hessince
conposi tions havi ng i nproved performnce a

nd
and Tr%"é‘i‘%@ﬂ(ﬁaﬁ%iﬁ% incheptiedade,i Arizera, Yunewdd, 20R1). Additional

particul arly advant ageous to provide for | ower
experintends agiew itbad dwedn ofifra 2@tivitesd T2@dsemot affected by mutations
adm ni strations, and/or extended duration of action.

associaldeswitAndesibheiceolip eedvered trAAsEiRaSat inhbifts1 @RdapPotease
described in greater detail below. 4 WO 2004/013164

inhibitof@CT/ EP2003/ 007710 The present invention provides a
conmpound of forrmula: 0 11
R1- (CH2CH20O) n- CH2CH2- 0- ( CH2) m C- NH ( CH2) p- CH2- NHT20

L(ll@ rX‘Qr?yr Si)fglpegt]rdé ﬁwea}aﬁgt?t?ci Qgelgtrs?ﬁ() is generally administered 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 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 NHT20 is a T20 pol ypepti de coval ently bonded
wo beaghiei ts terminal a-am no group. I n one ePWDEP20831007710
of the conmpound of the present invention Rl is
met hoxy, mis 1, nis from1l00 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 conpound of fornula (1),
wherein Rl, m n, p, and NHT20 are defined as above.
I n one enbodi nent of the pharmaceutical conposition of
the present invention RL is methoxy, mis 1, nis
Thé pesdiidnventiciPproaidep al cordpormd6F PEMIA13164
PCT/ EP2003/ 007710 The present invention further
provides a nmethod of inhibiting HV infection
conprising adm ni stering a phargaceutical conposition
conprising, in admxture wt hré phar maceutical ly

accegt I\ P} a~£ (
V\,herigl Zeﬁc%la)ﬁbﬁgb}é‘ﬁgf m’iﬁgﬁ‘ o@ﬁ Eozg'a_iﬁ I\Hlll 200
In one enbodi nent of the method of i nhibiting HI \%
. infection Rl is nethoxy, mis 1, nis from100 to
wherein 750, and p is 3. If the present invention relates to a
"met hod for making" a "process for nmaking"” is neant.
R1 kuatdapping ovouged i s a nethod for maki ng a pegyl at ed
T20 pol ypepti de
mis from1to 17,
n is from 10 to 1,000,
pis from 1 1o 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 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 NHT20 are defined as.above.
In one embodiment of the pharmaceutical composition of the presenf

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



conprising reacting a T20 pol ypeptide with a
pol yet hyl ene gl ycol al dehyde of formula: O
WORAHAGH20) " CH2CH2- 0- (CH2) m G- NH- ( CH2) p CHO ¥C1/EP2003/007710
wherein RL, m n, n, and p are defined as above to
produce a conpound of fornmula (1): wherein the
Kflyethylfne gl ycol al dehyde nol ecule is bonded to the
term na am no_ group, of the T20 pol tide., If th
priése RIS ANk MV fé’ﬂ@§rt6r°<¥'d%tqu@%§fo% i Ihipitpg “HIv
H 'V infection conprising a conpound”, a "use of a
infectioncoompuisthg @dntinksteling parpitarmacetitical nemlpoal’ment cofmptikigng, i
inhibition of HHV' is neant. Al so provided by the

admlxtul’erWi@?ﬁ‘h' rnfaceud wadepthbieexaibiant, a compound of formula (I
th- -O;@m CI-|20CI—|2bCI-|2CI-I2RII-|'I'20 (rer) 0.

wherem Fﬁe'rplpn ge% I\fllll‘f.@ojét)rley&g egp%s Bﬁ\{é\IHFZO is a T20

ypepti coval en ough its termnnal

L Bl R T R Hion .

conposi tion co risin in adm xture with a
methoxypnar%c@mfr@m 04e J&% 8BAP &:&i pi ent, a compound of
formula (111), wherein nis from 10 to 1, 000 and NHT20
i $f theTR@spot mpepftlod erelais@%\toeat“m,e’tmmwﬂzrdﬂaklhgoadﬁr@qe% for
term nal a-am no group. Also provided is a nethod of
making"ii§hhdariti ng HV infection conprising

Further provided is a method for making a pegylated T20 polypeptide
comprising reacting a T20 polypeptide with a polyethylene glycol aldehyde of
formula:

O

R1"(CHchQO)n"CH2CH2‘O'(CH2)m‘(|l‘NH'(CHZ)p’CHO (1

wherein Ry, m, n, n, and p are defined as above
to produce a compound of formula (l):
wherein the polyethylene glycol aldehyde molecule is bonded to the N-terminal
amino group of the T20 polypeptide. |

If the present invention relates to 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. | | |

Also provided by the invention is a compound of formula:

CH3-0-(CH2-CH2-0),-CHa-CHp-O-CHp-CH2-CH2-NHT20  (1l)
wherein n is from 10 to 1,000 and NHT20 is a T20 polypeptide covalently bonded

through its terminal a-amino group.



adm ni stering a pharmaceutical conposition conprising,

in adm xture with a pharmaceutically acceptable
we@x@upiam , a conpound of fornmula (I11), wher ePCI/RP1083/007710

from10 to 1,000 and NHT20 is a T20 pol ypepti de

coval ently bonded through its term nal a-am no group.

As noted above, T20 is a "fusion inhibitor"

pol ypepti de. T20 consists of 36 am no acids. The

pol ypepti de sequence of T20 is:

YTSLI HSLI EESQNQQEKNEQEL L EL DKWASLWAWF [ SEQ I D. N(r) : 1]

Thaldbt preliges _b9r tAgT Ievdrtioll MsISh A s "
tyrosi ng(Y) Thg C term nlus (or ng;ﬁbo@f%tegﬁﬁln CO)mpOS| ion

comordFL, 1 S8 AIREYSN Dl A5 ERAE FEA, 6| Bunc

er i ncorporated by reference in its entirety, the
of form%éﬁﬁ%l ypepti de sequence may 7 WO 2004/ 013164

PCT/ EP2003/ 007710 be bl ocked/ derivati zed at one or

of its am no and carboxy termni. As described
Whefe'ﬂ 'Pl l% feomphe datl . 0@0 andAdi 18935 a ha0 palypaptidepavatently bonded

term nus may be bl ocked/ derivatized with an acyl
throughgisce@rminal etamipo@ngupl ani ne car boxy-term nus may be
bl ocked/ derivatized with an amno group (the latter
resulting in a conversion of the -COOH -* -CONH2). As
used herein, "T20" shall be understood to nean [SEQ I

D. Ni&d Erovn&é’(ﬁ i gng | phell R ked xﬁﬁlpﬁllf‘@ F?h?”%@cg% n\‘%ﬁmﬁ)rising

C-term hus wth an am no group her

acminkd S| B SRCSETRAR cBReiobh” cBRFBAI I Kure win

i nvent rovbdescp gyl ated T20 co ounds of the
pharmap%tpﬁlgajlyhao eptable excipient, a compound of formula (ll1),

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

through its terminal a-amino group.

As noted above, T20 is a “fusion inhibitor” polypeptide. T20 consists of
36 amino acids. The polypeptide sequence of T20 is:
YTSLIHSLIEESQNQQEKNEQELLELDKWASLWNWF [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



formula: 0 11
R1l- (CH2CH20) " - CH2CH2- O ( CH2) m C- NH- ( CH2) p- CH2- NHT20
W@ kgo4mbsasein RL is a capping group, mis froP@WEP®03/007710
17, nis from10 to 1,000, pis froml to 3, and
NHT20 is a T20 pol ypepti de coval ently bonded t hrough
its termnal a-am no group. 8 WO 2004/013164
PCT/ EP2003/ 007710 As used herein the Rl "capping
be blockgddderivatizedngt ©miet abl leoth hefriitsabmimm unaviiarboxgdpamining As
upon preference, is generally unreactive or generally

described 6§ACU.S€ Paitéft Mld1es 46a/0TT, GAE TROQHE CamInd tERRiROVRay be
conmpound t he pol yethyl ene glycol is covalently bonded

blocked/(gé;rli\}eﬁﬁeg' \tﬁgﬁ Bé’n QE{CS/F ggrrBEp T4 tﬂg‘glaﬁnﬁfgzﬁ\ﬁmn%q ﬁg{r}’f&&_—g&minus

ecte erm prevent I ona

oval ent . attachnent to .a second, chem cal " npi ety of .
may be gkt Bl ML A ehifa e (o fateig aswBlg inz Sonversion
generally unreactive with other chemical noieties, Rl
of the —-GCGOHet+at-CONK,)i nert and therefore will not covalently
bond with another chem- cal noiety. Suitable generally
unreactive Rl cappi ng groups include: hydrogen,

hyd I kyl , | | koxy, .| | oal kyl
A {&g&‘ﬁp@@hﬂﬁ@@@‘fnan b Undarstood” to “mean  [SEG IDYNO:1],
optionally blocked at the phenylalanine C-terminus with an amino group. In other

words, when reference is made to “T20,” the phenylalanine C-terminus is either

—COOH or CONHo..

The present invention provides pegylated T20 compounds of the following

formula:

0
I

Ri=(CH2CHz0)r-CHaCHy-O-(CHe)m-C-NH-(CH)p-CHo-NHT20 (1)

wherein
Ry is a capping group,
mis from 1 to 17,
nis from 10 to 1,000,
pis from 110 3, and

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

group.



cycl oal kenyl, aryl, and heteroaryl. As used herein,

the term "l ower alkyl", neans a substituted or
wap®ybsiiss ut ed, straight-chain or branched- cheCTERI0kS/007710

group containing from1l to 7, preferably from 1 to 4,

carbon atons, such as nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, sec.butyl, tert.butyl, n- pentyl,

n-hexyl, n-heptyl and the Iike. The term "Il ower
Aahkexktnererﬁah@ Fa ‘cepeinggreyp” igrasypstabie ehagdcad grpur which,

which is bonded via an oxygen atom w th exanpl es of

dependin@®ugsn préfexandy, 03l genbeillpqnrestiivexyr, gendralty reactiveopitx pther
i sopropoxy, n-butoxy, sec.butoxy, tert.butoxy, n-

chemlcapﬁ'fa)'ié%& angl hd ok econtpSuiiE e poRieRRy lébfé'gﬂfi’édﬂ{é covalently

ans a substituted or unsubstitut'ed cyclo group

bonded t@ﬁﬁ%%gmﬂ'gq_réfo% gf ’f%(g/ 7T8%:Fglfo % 9 éuzﬁ‘;@ s%lé@teg to permit or

cl gpen cycl ohex or, c hept
evert N TESBAY  SLLIERY B U tbond R eioghgoiety of
term"l ower al kenyl" neans a substituted or
interest. unsubstituted, straight-chain or branched-chain
al kenyl group containing from2 to 7, preferably from
2 to 5 carbon atons, e.g., ethenyl, butenyl,
Inp &g esnsle, ﬂhlaxeingl capinly tdgreupi lse gembeallye umréaaiiwer with other
cycl oal kenyl " neans a substituted or unsubstituted,

ChemlcaPWIét%sk%)’lls r@lél%l;ﬁﬁ'@ﬁaaﬁd Werfef@m\émtrmt?cm:dww bond with

at ons, cycl obut enyl, cycl opent enyl,
T
e SRR KA S AR5 St g e

hydrogepgmécfrgg;dk%vyer{%w?f vy tngy lg’wugrs E:)'/élgélﬁyl, tI)é/wcgraeﬂ?(g33'71, 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 to 4, carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.butyl,

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

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

cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.



trifluoronmethyl, hydroxyl, carboxylic acid, carboxylic
ester, nitro, amno, or phenyl, particularly by
whadoegenpd | ower al kyl, [ ower al koxy, trifl uor or&t/Rp1003/007710
hydroxyl, nitro, am no and phenyl. The term
"heteroaryl"” neans a 5- or 6-nenbered heteroaromatic
group which contains one or nore hetero atons
selected fromN, S, and 0 and which my be benz-fused
Asinddssd shestint uhed termt Hlowsamalkenyfiermaans amy|substituted or
defined earlier. Preferred generally unreactive Rl
unsubstiivalel, mgrafghtugmin e lovalecher-thmiy ,alkmgﬂ QYt¥up codkaining from 2 to
benzyl oxy. -An especially preferred, -Rl cappi ng group
7 Xey : [ X
e SESKIRI o 8 o SP BRI PSRUH Pt noxey
and thelnf ein, in part, as "nPEG conpounds, wherein the "nf
' stands for methoxy. If the RL capping group is
generally reactive with other chem cal noieties, then

[ functional gr I f.r ing wth me
THndS et o GUCORERY 16eRB 2 oy igigad o unsubstitted,
PCT/ EP2003/ 007710 as an am ne and/or sulfhydryl in a
cycloalkgiayh ideURnePBRINPAGt Eem. 4 0 slicbarkosaséomRL agy cysobutenyl,
functional group that is capable of reacting readily
cyclopenteniil, elyelohegphyllart e likeucl eophi li c groups on ot her
nol ecul es, in contrast to those groups that require
strong catalysts or highly inpractical reaction

T ndimi ‘eng” imieemsdsrphbﬂyr 8asphth{/l Gbubswhichl idtunsehb¥tituted or
reactive, the polyethylene glycol ™ al dehyde may

; 0 t ' ; t her 1.C [ :
optinal KRR b R8N U7 nARRLCu IR, fover akony
. roups, i ncl ude: hal ogen, . epoxi de, | ei.m de, .
tifluoror e figB v Gaetipeiaacid SEPands edBeyalta: eiino, or pheny,
. hydrazi ne hydr at e, cyanuric hal i de,
particulafly sQ¥ ciapaey lovsr, alkul flowsr alieeynitiiugrpmeghyl, hydroxyl, nitro,
1- benzotri azol yl oxy, 1-
“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,-Fh capping group is methoxy. When Ry is
methoxy the pegylated polypeptide compounds are sometimes referred to herein,

in part, as “mPEG” compounds, wherein the “m” stands for methoxy.

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

then Ry is a functional group capable of reacting with some functional group, such

10



i m dazol yl oxy, p-nitrophenyloxy, and O N
-CH2CH2-0- (CH2) m G- NH (CH2) p-CHO.  The term "hal ogen”
wore@ad1fibaiori ne, chlorine, brom ne, or iodine.P@&/EP2003/007710

preferred generally reactive RL capping group is O
-CH2CH2- O (CH2) m G- NH (CH2) p- CHO. When this R1 cappi ng
group is present, it wll be appreciated that in t he
conpounds of the present invention the first

as an araifg/and/pr Auhskykine paptdeANdIcr RspteHR. 17 SHeh r?eC%%Q: dhgmay
m n, and/or pinthe formula. It is preferred,

be a fuhcli@nar grdupatthdioish capableawvé relaetirs;@rrearziﬂy ueith belebtrephilic or
have the sanme value, and both the p's have the sane

nucleophiid éfoups! oCo#HP4nBE3 LIRS, RETBORBAED S AR3IE Grolips e require

present |nvent|on mis from1to 17. In a preferred

strong © Hiahi réétf&g] redcBohtorldRl Spl'he&%b?%%g&t' Sif Ry is
A O Jignly it

even nore prefe from1lt
refer

. 4. Most b resent ntion,
oo bR, SRR s SPabl ST AU vir
t he present invention nis from20 to 1, OOO
another ¢hemeapIgietyn is from 50 to 1,000, even nore
preferably nis from75 to 1,000. Mst preferably, n
is from 100 to 750. In the present invention, pis
Examples ofosdtabie gboeraly yeagiiviesR3 cappingrgibeps éaclude: halogen,
enbodi ments, pis 3, RLis nethoxy, mis 1, and n is
epoxide,fm@l@imide, orthopyridyl disulfide, tosylate, isocyanate, hydrazine hydrate,
cyanuric halide, N-succinimidyloxy, sulfo-N-succinimidyloxy, 1-benzotriazolyloxy, 1-

imidazolyloxy, p-nitrophenyloxy, and

O
-CHCH-O-(CHy)m-C-NH-(CHz)p,-CHO.
The term “halogen” means fluorine, chlorine, bromine, or iodine. A

preferred generally reactive R capping group is

O
-CHoCHp-O-(CH2)m-C-NH-(CH,),-CHO.  When this Ry capping group is present, it
will be appreciated that in the compounds of the present invention the first m, n,
and/or p may be the same or different frem the second m, n, and/or p in the
formula. It is preferred, however, that both m's have the same value, both n’s have

the same value, and both the p's have the same value.
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100 to 750; or pis 2, RLis nmethoxy, mis 1, and n is
from100 to 750; or pis 1, RLis nethoxy, mis 1,
w@na4m1ite4 from 100 to 750. The present inventiPCI/EP2003/007710
provi des enbodi ments of fornula (1), wherein Rl is
met hoxy, mis 1, nis from100 to 750, p is 3, and
NHT20 is a T20 pol ypepti de coval ently bonded t hrough
its term nal a-am no group. As noted above, the
pelithet préseninvenfumids GO hio it Av émei preferced ehdudiment, m
link the a-am no group of T20 to a pol yethyl ene gl yco
is from didoiMat Mazelprefargblg mparftdne ul @ 7 safidiel/BhemorEBreferably, m is
pegyl at ed conpounds nay be nade I n any manner
ﬂon11tgeﬁlwggtphgémgﬁnqﬁﬁ;hy they are prepared by reacting
T20 with separately prepared polyethylene glyco
derivatives. The T20 pol ypeptide may be prepared in
an it . for. - I e oupds_ ma
et e BEBof RISt ot v i SRR, Thers 7 UE0R o Bl o Pibterres
. 004/ 013164, PCT/ EP20Q3/.007710 phase _synt hesi s
embodiigah Al e SSRUL VPRI S 1ol BAded"9Ra nBaR Br by iigirom 50
Boc-am no acid (Chem Soc., 85, 2149, 1963), by using
to 1,00Gys@ven mere fietarablsd s esudbde, 1,008i doat pferabhhasés from
met hod enpl oyi ng an Fnoc-am no acid (Sheppard, R C et
100to 780., J.Chem Soc. Chem Comnm, pp. 165-166 (1985)),
' usi ng an Advanced Chemtech nodel 200 avail able from
Advanced Chentech., Louisville, Ky., using a MIIlipore

90nGhepresérheertionpNs onp9rie 3, BedfeymVisg.3 or ot her
avai |l abl e instrunentation. T20 nay be prioduced by

i ncor porating cDNA codi ng conmpounds of the invention
| ThopAcfdiedd @pgbodi i<Chr guliarn ' t
TheoQ/ect oéfdé or odé#n%@#a,ﬁ?éé%h égurgéélﬂcfi]%?g} ﬁ]r aBlr\lli\’f é@@ rggssfrom

100 to 75628Fh 35 B BEhHEAIIN. & 201 9 & trom$00 to 750;0rpis 1, Ry is

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

wherein Ry is methoxy, m is 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
particmar structure. The pegylated compounds may be made in any maﬁner
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

example, the compounds may be synthesized using the classic Merrifield solid

12



transfornmed or transfected m croorgani sns can be
cul tured under conditions that are conducive to
wexpresHed/ect or - bor ne DNA sequences and i sol at POREPR$003/007710

the desired peptides fromthe growh medi umcan be

achieved. (See, for exanple United States Patent No.

5,955,422, the entirety of which is incorporated

herein by reference as if recited in full.) T20 may
phase sytthesisetephrigaes dnvglviagandalid phese mhethmat efdioying Boc-amino

technol ogy wusing techniques that are well known in

acid (CHee. 8bk., @rzﬂ@nm@a) udyeuﬁhgcmanuaﬁ or AikbinA®sH Igfocedures,

Sanbrook et al. Mol ecul ar d oni ng: A Laboratory

using a %ﬂg@:ﬁgaﬁgé%%ﬂf&a ﬁn@ﬂ%ylr%é usug@ %h@fﬂoa’él% ob()%g{;éé?d el ¢t al,
sorom S8 Efar Lot 5t MR BBl AR AR RS B

i ncorporated by reference. articular nethod for
model 2fgkavejatytzo friom My@nc%@hem@c Ireuievitle, Kg., o1sing @i Millipore
whi ch i s hereby incorporated. 13 WO 2004/ 013164
9050+ arAEHHERO68 MIlFGEE) BeafderdrMas s sorariee mavhidéjy misétieniation.
T20 may be purified by any suitable neans. For
exanpl e, ion exchange, gel filtration chromatography

aﬂtﬂmfna? tbgpﬁb@@:edobﬁsmmpbm@HE@@AS&@d:@@o@@ﬁp&mdgs@ﬂthe
Yy u

to puri I ength T20 fromfragnents thereof. In

inventior! hﬁlb gﬁﬁw%?f‘ vit IT% d?rrcﬁfa‘r”ﬁl%rrﬁ& IﬁNASQ?ch&garﬂ% Wctdls or

pro ing group attached

pesmio5 5 B e oS o HBEGAR ™o
be renoved using. known techni ques. The am no acid
tfanSfo"ﬁédMn%@ﬁﬁcmﬂo%?o@n&ﬁfﬁ iG8 satfureseHpder QQnG@PHQ 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., 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 T20 is described in U.S. Patent,

6,015,881 which is hereby incorporated.
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standard am no acid analysis as well as manual and
automat ed Edman degradation and determ nation of each
wa@peiono1ded d. HPLC anal ysis and nmass spect r omeRCHEPZY3/007710

al so be used to verify the production of T20.

Pol yet hyl ene gl ycol al dehyde conpounds whi ch may be

reacted with T20 nay al so be made in any desired

manner. It is preferred, however, that the

phitgreclegvage and depratectionieT2O mey drel puciged B aryestitable

met hods described in concurrently filed U S. Patent
means. FRRRBLAPleOdNSSdHaINgdU gBEiltrafd 3 2Ardhegtobrasty dndifor 24sverse-

2002 entitled "Pol yethyl ene dycol Al dehydes," the

phase coﬂﬁhf%ﬁcgy&%%rﬂ ?/e r‘Lgsreggl]% )}élitjrﬂ?ﬁ[l@%rgtﬁﬁﬂy rom fragments

f
erence. ene ycol al dehyde

of the formula;, 0 1 S :
thereol. Ryl Gltsc Ao WiBeH 2 JRGHBIGRUERGS (Brdys QePpisd i 2
WD 2004/ 013164 PCT/ EP2003/ 007710 wherein RI1, n
blocking/prietegting erausr atiaehad taler -fymigey (e-e-,p%aghgé%pni pRd/or the
T20. The polyethylene glycol al dehyde used to
C-terminyes(s.hatarinotgzodp)) omeyordeoth rod plavsi gtoupsnyay Héi teand\ed using
nmeans. One preferred pol yethyl ene glycol al dehyde is

known teeﬁﬁ%?ég'd as follows: Reaction Schene for
NMPEGLOkK- but anoal dehyde. (1) Potassiumt-butoxide n
t-Butyl bronpacetate O

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
conlcurrently filed U.S. Patent Application Serial Number 60/398,196 filed July 24,
2002 entitled “Polyethylene Glycol Aldehydes,” the entirety of which is hereby

incorporated by reference.

Generally, a polyethylene glycol aldehyde of the formula:

)

Ry=(CH2CH20)s-CH2CHp-O-(CHz)m-C-NH-(CHz),-CHO (1)

14



(2) /OOH3C O (CH3)3 Hydrolysis n O
4- am nobut yral dehyde diethyl acetal (3) o"'Ir HC- OH
wda20wdriasy benzotri azol e/ 3 n dicycl ohexyl car bpdi/EPi00&007710
0 (4) 10% H3C/H (OCHzcH3)2 cF3000H n 0O (5 OOO
H3C H H Pol yet hyl ene gl ycol al dehydes of varying size
(e.g., varying n values) may be prepared by foll ow ng
the general reaction schenme above. 15 WO 2004/ 013164
whereinPRT/ laP20@RH0P aré (defifieel aegpoatdsl us2d woppgylawsite Tebe The
present invention may be prepared by any suitable
olyeth f ycef k ' '
P o T bV g3 T V20 PRy X e aren ty any

suitableggrﬁ% 3| Qr?-egzglryco aﬁéh{%ﬁ”\(}/e&lg ZqE? ol %Ila:eﬂyde is prepared as

follows:

Reaction Scheme for mPEG;y,-butanoaldehyde

(HHC o) Potassium t-butoxide
N O’N MH >
n

t-Butyl bromoacetate

O :
@) /O (o) \)j\ / (CHg)s Hydl' OlySiS >
o \é/\oa/\/ o
n
0 4-aminobutyraldehyde
diethyl acetal
3) o o '
HSC/ \4/\04\/ OH 1-hydroxybenzotriazole/
dicyclohexylcarbodiimide

10%

/ \V\ W \)J\ /\/\OCF&CHs CF,COOH
0
®) O O\/”\ ©
o \MOW ; /\/\’/
H

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

prepared by following the general reaction scheme above.
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0 R1-(CH2CH20) n- CH2CH2- O (CH2) m G- NH- (CH2) p- CHO (I 1)

wherein RL, m n, n, and p are defined as above; to
w@e@docaean conmpound of formula: PCT/EP2003/007710

R1- (CH2CH20) " - CH2CH2- O ( CH2) m CO- NH- ( CH2) p- CH2- NHT20

(1) wherein the polyethylene glycol aldehyde nol ecul e

is bonded to the N-termnal am no group of the T20

pol ypepti de. The pegylated T20 is prepared by addi ng

Trepegyirtelel REGompageds of thepraseinhinveattion mayge mepared by
to 1:100. The T20 has a free a-am no group (any acyl

any suitibRUidahis! eRDNIESH pRAHCRI b e mvieheen CRHRBYYr, 9IsOH F?BQt'hod for
an am no-protected carboxy group, as discussed above.

; ' Lxt | i t e ph {e.
pegylaif)® TES o pRptLE cshiorl sl B8l 120 PRVREDaB REE furm =

f.or apout .5.tq 24 _hours at a pHrange of 5.5 to 7.4.
polye«thyllﬂrée ﬁgpgtalpgwgeQ?fcﬁﬁé”?'eagent to peptide/proteins is

between 1:1 to 100: 1. The concentration of

peptide/proteins is between 1 to @0 ng/ M. The

concentration of buffer is usuaIIH' 10 to 500 M The

pegy! atlea(GEECHsOpeC HECEig-MYCHak-GNHKE HBACHD I

m xture of pegylated T20 and diluting it with an

equi l i bration buffer (20mM Tris, pH 7.5). The

Whereinﬂ‘?ﬁﬁrﬁ%ﬂ,ﬂ%arﬁ ;%ta% Befifed BEHAPL! i €d on a Q Sepharose

co fter the mxture i1s applied on 16 WO

to proa AU L NBHAARFTLEERA0S/ 007710 e QA col um, 1t 1<

urlibration buffer eluted with 75 M
; | uted, w 0 Ad; eluted wwth 1 M NaCl;
G RGP e NH Gt N2, S0)
NaOH.
wherein the polyethylene glycol aldehyde molecule is bonded to the N-terminal

amino group of the T20 polypeptide.

The pegylated 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 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 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 applied on a Q-Sepharose column. After the mixture is applied on
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By using reverse phase HPLC, a it is possible to
readily separate and isolate the Ntermnal,
woremepegyd at ed product from ot her byproducts iPCT/BR2003/007710
m xture. In preferred enbodi nents of the pegylated T20
pol ypepti des of the present invention, pis 3, RLis
methyl, mis 1, and nis from100 to 750; or pis 2,
Rl is nmethoxy, mis 1, and nis from100 to 750; or p
the QAicolamnRlt isswashdxith the eqailibamidnnbiier &lutea Mith ¥8 M NacCl;
' 750. The present invention also provides a pegyl ated
eluted Wi2® 2pol mn@nramieelgfed IiIﬁh 1fM>|Na<UIA aadfr@g@h'ér%ted yith 1M HOAC +
CH3- O (CH2- CHZ- O " O CH2- CH2 0 (I11)
from 10 to 1 OOO and NHT20 IS a T20
1M Na ﬁ%ptlge coval ently bonded through its termnal
a am no group. In one enbodinent n is approximately

f I Thj I d T20 pol ti
i 0na Fualsish ABLe: AR RRIES S ey, SR and Bolate
made by the nethod described in Exanple 3. 17 WO
the N- T%Gbﬂ@'ommegwﬁ@bgmﬁsmwtmgt erbapmmqﬁsatfbtm iture.

corrp05| tions of the invention conprise, in adm xture
with a pharmaceutically acceptabl e excipient, a
leqrrptarratl efbosiments ¢fi the peaiated T20 poiypeptides afidhe present

NHT20 are defined as above. The pharnaceuti cal

inventionpmpissB; Reris m)éth?/h&mns eflsertd hMyErdrnoTOE QIPE0S Ik D is 2, Ry is
pegyl ated T20 pol ypeptides or the salts t her eof , may

methox§?em“‘ﬁ”IUfafi‘\‘?)t HiLHom™M @8 756 [?% {BRNES mg‘fh&(al n*?Ys VEQHEI nis

convent i onal m X1 ng, encapsu ati ng, I SS

from 10@&@%091“ ng, enul sifying, entrapping, or | yophl I | Zi ng
processes. These

The present invention also provides a pegylated T20 polypeptide of the

following formula:
CH3-O-(CH2-CH2-0)-CHp-CH2-O-CH2-CHo-CHo-NHT20  (1lN)

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.

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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pharmaceutical preparations nmay be fornulated with
therapeutically inert, inorganic or organic

we@x@upiam s and carriers. Suitabl e excipi ents POI/EP2003/007710
i njection include water, alcohols, polyols,
gl ycerine, vegetable oils, phospholipids and
surfactants. The pharmaceutical preparations may al so
contain preserving agents, solubilizing agents,
Tdreaphhrmanguting masnpagiiiansn @f dge ringentearucefpriseg in admixture
agents, sweetening agents, coloring agents, flavoring

with a phganaseutiallly sicteptabis gkeigicnhiea osmpbuad P FeFaUasg)),

buf fers, coating agents, or antioxidants. They may
al so contain other therapeutically valuable

Whefelnsﬂpsrﬁaﬁ‘cﬁsand RFTUH & d’émietd &ghopsti ve ingredients.

formul ations suitable for parenteral (i ncluding

S, SRR, L AUADR enion comprsng
oS R o Y tép&ez%&bsﬁaggfsza;ﬁa@rmga'rn

pharmaceuti cal techni ques. Such techni ques include the
desired gpapn@s €8« biignagns of coayenienal imixinchensepsulatieg, dizsolving,
pol ypepti des and the pharmaceutical carrier(s) or

granulaiénxg,i pieemail6Bying,| n eyereppitg, tloe f ophlliaingonpratesses. These
prepared by unifornmly and intimately bringing into

pharma@é@t%‘dl g?%@é‘rgggﬁ% A Cl%_?‘:fzg%%— %%83%%@?&%@8&&“&%#{ dkghnic

or °fgaﬁ8r§9gﬁéh%3§8§u%§§5n’ RoRACEBRER FF STl B b water,
alcoholsy el Gy ST en NGosiE m@?ah%gtﬁ olpite Angrursarie ot | on

isotonic with the blood of the intended recipient;
and aqueous and non-aqueous sterile suspensions which

They Pharzirgaticals peanratong ey alse ceniatenpreseageat sgents,
The formul ations may be presented in unit-dose or

solubilizing t agentse stabilEimer agefitsy ewedting eagseta| ednangifings agents,
and

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 parenteral (including subcutaneous,
intramuscular, intravenous, intradermal, intratracheal, and epidural) administration
may.conveniently be preseAnted in unit dosage form and may be prepared by
conventional pharmaceutical techniques. Such techniques include the step of
bringing into association the pegylated T20 polypeptides and the pharmaceutical
carrier(s) or excipient(s). In general, the formulations are prepared by uniformly

and intimately bringing into association the pegylated T20 polypeptides with liquid
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vials, and may be stored in a freeze-dried
(l'yophilized) conditions requiring only the addition
woboothesist erile liquid carrier, for exanple, WetEEP{003/007710
injections, imediately prior to use. Preferred unit
dosage fornul ati ons are those containing a daily dose
or unit, daily sub-dose, as herein above recited, or
an appropriate fraction thereof, of the adm nistered
carriers] rgreslilgndns Buiedtde dbi pardrin@rap@@leﬁfsﬁdtﬂﬂ@ncﬂebépﬁ@ﬁem and
IS in unit dosage form As used herein, "unit dosage

PRIZOP, I
non- anégj;uéy EL&F@W@ H ggrm%gg@;kgplcgeﬁg éd)rﬂtaih faﬂh SkiFAMSE! Buifers,

bacteno%‘i Eea%\%u%ﬁgtggr\/glgr a{@rﬁ@ra{ﬁgqﬁﬁﬂwg%ﬂ§ #@2@% Lovs) 06870t the
X tide for admrtﬁlnsnatl on, and g/ even al | ow
'mende$ SpCiNt. aBstianuepis A NeJy-30HECHS SiRHE . SupRengiens which may

dosage anount w || obviously depend on the amount of
include pppeading PE@Npolapge hhitkkRning cagentdel i N darmalationhienay be
frequency of dosing. The pegyl ated T20 pol ypepti de may

presentad $o ubit-dosevordadiiiidose tortpindrs,Zed epamiis, sdabsdnahipoles and
unit dosage anount, suitable for reconstitution with a

vials, arﬁi1 ﬁfeﬁp@@ 'sﬁdréé'nﬁ ¥ fre%cz‘ée@ﬁ&i’kl?%;gﬁ% ndltlgfs(sr%rq'uﬂfngt Shly the

he time of adm nistration 004/0

addltzonpcgr @%&Qﬁ’é ng%lgamér pl%li‘té \"Aﬁé ??ér%?%ﬁ%cﬁ%,xwgdlately

nventl n conprises
a pharmaceutically acceptabl e excipient, a
prior to H%?rpound of formula (1), wherein RL is methoxy, mis
1, nis from100 to 750, and p is 3. Another
har maceuti cal conposition of the invention is
Fﬁﬁfﬁrm edif deaprge éympasiansoarechivseicontaningna ai@ﬁmoae@r unit,
with a pharnaceutically acceptabl e excipient,
daily sub-dose, as herein above recited, or an appropriate fraction thereof, of the

administered ingredient.

Preferably, the pegylated T20 polypeptide is in unjt 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 amount of pegylated T20 polypeptide

to be delivered, and the frequency of dosing.

The pegylated 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.

19



a conpound of forrmula (111), wherein nis from10 to
1,000 and NHT20 is a T20 pol ypeptide coval ently bonded
wWo beagiedi ts termnal a-am no group. | n one enPCHEPR®NI/007710
n is approximately 225, for exanple 227. The present
invention further provides nmethods of inhibiting HV
infection conprising admnistering to a patient a
pharmaceuti cal conposition conprising, in admxture
Ani partiaulph epmerceaceiutiodll vorposiitamblod theciipiaatiion @omprises, in
compound of formula (I), wherein RL, m n, p, and
admixtuhsTa e @Fﬁaﬂﬁébé\ﬁ@aﬂy& agbaeblelagipiety, | AE&ApdaRd of formula (1),
pol ypepti des are generally adm nistered in the manner
(unpegyl ated) T20 pol ypeptides are presently
rai gy d [ j however, to
et R e T R e e o e S et <
properties of the pegylated T20 pol ypeptides. In the
met hod of inhibiting H'V of the invention, the

har maceutical .c Qsi ti.on y,. be adm.nistered in any,
A SR P8 iRy ical PRI W 4n ol Rl S 5 hgrmacalitical
2004/ 013164 PCT/ EP2003/ 007710 nethod the pegylated
compositinh) INPHEipgi Headrgixiidie Witk ecpharmaseuticaoaceeritable excipient,
i njectable solution or suspension. Preferably, the
a compoucof tsmala Qlliut i on or suspension is admi nistered by
subcut aneous injection or intravenously. In another
preferred nmethod, the pegylated T20 pol ypeptide is

whereinadlig friost @0ed 1,000ugil RHT2@Ngde MBIl pElgbéMRiey cE8eMBRBY bonded
e.g., a transdermal patch. In the nethod of inhibiting

throughﬁﬂg}fe@%iﬁa‘l‘%_—érﬂ}fﬁﬁéﬂo%: lh %@%B%@Fﬁﬂtﬁ?a%peﬁ%%ﬂéflew 895 for

e adm nistered 1n any suita
examplec‘ﬁa?.du' e. The

The present invention further provides methods of inhibiting HIV infection
comprising administering to a patient a pharmaceutical composition comprising, in

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

wherein 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 advéntage of the improved pharmacokinetic properties of

the pegylated T20 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
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phar maceuti cal conpositions of the invention can be

admnistered in any form and via any route, desired.
w@evenadlby, however, the pegylated T20 pol ypeppCTHEB2003/007710

the present invention are admi nistered parenterally,

for exanple, in the formof injection solutions.

Determ nation of a therapeutically effective anmount is
within the skill in the art, and the therapeutically
method ehé geigylated MAMpolygpeptida e admirdspegyl it B B2 of an injectable
pol ypepti de according to this invention may vary and
solutionWok | sipgherdicist e@référébl?, thedinjdStkle r €QUtiIBRTBAISudpdnsion s

each particular case. I'n general, in the case of

. . 1 1 . " . . h
PR Bl o

about 300 ngy, preferably fromabout 50 ng to about 200

houl d. be r.opri ate, altho the upper limt. .

rpoREt bl FRERY Pkdoeiainer FRo ooubBiideys fuinistered
adm ni stered as a single dose, in divided doses, or

though g drapsdernabidelivery devish. emki a {angrgermsl paighef er abl vy,
weekl y adm ni strations may be enployed. 21 WO
2004/ 013164 PCT/ EP2003/ 007710 The present invention
lal e pnethiodesfainhibitiog 6HVi whithie | ingertion,i nhecphamaceutical
conprising adm ni stering a pharnaceutical conposition

compositiomp 8y e, admiaidtérstiuine anyi §uitadblehadbsags Wnd alchedule. The
accept abl e exci pient, a conmpound of forrmula (I),

pharma¥Oeic&l ﬁoﬁwé)dsﬁidﬁtm}%’in Atfonloar]! 'eis.%(ﬁ @r%l%@&d'ir?aﬁ??%rén, and

and pis so contenplated wt the scope o

via any BB ST R FABE ARl P S BRae S A B BB Riesof e
conprjsing, |n ,adm xture wth _a pharmaceutically = . .
present i lpélbqll’g aé:lgelinbs;tgr | ParepipbuAe réxamp!ayinthe 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 according to this invention may vary and will be adjusted to the
individual requirements in each particular case. In general, in the case of
| parenteral administration to adult humans weighing approximately 70 Kg, a daily
dosage of about 5 mg to about 300 mg, preferably from about 50 mg to about 200
mg, should be appropriate,‘ although the uppef 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.
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(1r1), wherein nis from10 to 1,000 and NHT20 is a
T20 pol ypepti de coval ently bonded through its

WO eoomiordEb4 a- ami no group. I n one enbodi nent n i BCT/EP2003/007710
approxi mately 225, for exanple 227. The foll ow ng

exanpl es are provided to further illustrate the
conpounds, conpositions, and nethods of the present
i nvention. These exanples are illustrative only and

Hie pmsdnitinvetaibr aldd provitdés = eagodf oft ihibitiMg niHivonnfection
in any way. Exanple 1 Preparation of PEG O

compri%ﬁggﬁlrinﬁmﬁ{m)@fé?hﬁ@ea%ce@%&lcé’éﬁbo@ﬁbﬂhéorﬁ@ri&ﬂg,a lfrf’%d%ixture

in-24 tol uene "was azeotropl

. r | uxj (R ,
with a g acdiule B ELERbR ofiaRHE 2 soBbbBUTR Rig B e on
was cooled to roomtenperature then potassium 22 WO
.2004/ 013164 PCT./ EP2003/ 0077 rt-hutoxjde (0.68 g,
where s ITISTIPXYoTP Toft AT 0B 1250 BOBENGI S-and 20 n of
toluene was added to the PEG solution. The resulting
m xture was stirred for two hours at roomtenperature
under argon. Tert-butyl bronpacetate (1.00 nL, 6.75
heel sonkemplaigdenithio thascopanfitoa inentiopris mgmedtet ohimhibiting
reaction was stirred overnight at room tenperature
HIV infeotilen cenguisinglagmirdstetingra siedraidaputicalscdrhposidondenseding, in
by rotary evaporation. The residue was precipitated
admixtiif® A & BRafPacHBicANY a%‘b@ﬁfableﬂé@(ci fic! pbéﬁﬁvﬁ\)g%d of formula
nMPEGLOk t-butyl carboxynethyl ester product S
() filtered off and dried in vacuo. Yield: 28 g. NWR
* (d6-DMSO): 1.40 ppm (t, 9H, -CH3); 3.21 ppm (s, -
OCH3); 3.50 ppm (s, -OCHCH2-0O); 3.96 ppm (s, 2H,

wherein 15 & FonToto 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 PEGok-butanoaldehvyde

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 potassium
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nMPEGLok t-butyl carboxynmethyl ester (26.5 g) was then
di ssolved in 350 nL of 1 N sodium hydroxide and the
wae il was stirred at room tenperature overPCTRP2003/007710

The pH of the m xture was adjusted to 2.5 by addition

of 6 N hydrochloric acid, and the m xture was

extracted with dichl oronet hane. The organic | ayer was

dried over sodiumsulfate, filtered, concentrated,
tert-butatide (0.68i)ia minesl) iM20 ndlicf tamgblutd hent-buldrel apkioeuadl of toluene

m PEGLok- car boxynet hyl acid was col | ected by

was adcﬁédj td #d PE@@QT%hedm@Ft%rWU}e Wa%'éilrre%“‘fog +twBMBurs at

ppm ('s ppm (s, -

te%%ﬁ@%@p AR e e
sol ve dr ous chloronethane

added % eo 989 Y'ﬂesyé S?tﬁ%q& rgaction Wéﬁuﬁtﬁ%loaéﬁm at room
di et hyl acetal (140 m, 0.9 mmol),

temperaturg ¢nERY 18689t r Tae JEac®D solwionowas rieh) cordansed by rotary
di cycl ohexyl carbodii mde (160 ng, 0.78 mmol). The

evaporatiort urkhe wasidsiei masdpcipitatghtbyataddition tengietist wtker. The
under argon. The reaction mxture was filtered,

GaP flp hRithA R rMbioRuBt i
prGCIplté@gr opgﬁpﬁang@g?gﬁ]&? et h%r (gb V\DUZO%IEIQSTS??%d off and dried

i vaof Y2 9@3@0@%&%%@52@6@ CRpsLEngeces o (.-
OCHa); %I\%& n(lgl(vE Ql}l'-i?]mgl SCﬁ-?;—I 0308-8% szan)(q

-NHCH2CH2CH2 CH-) 3. 21 ppm(s - 3.5 ppm

-0 CH2CH2-O); 3.85 p éﬁrgi OCH2 CONH—)
mPE@ poirb Uyt Carbopqy ?ﬁqz( aHwes thew diggaived 1850 mL
NMPEGLCK- but anoacetal (2 g, 0.2 mmol) was then

of 1N sadigsohydrdxide @@ e sfluidth Mas GEBBAGE raonh tehgperatuné iovernight.
was stirred at room tenperature overnight. The pH of

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-PEGig-carboxymethyl acid was collected by filtration and dried under

vacuum. Yield: 24 g. NMR (dg-DMSO): 3.21 ppm (s, -OCH3); 3.5 ppm (s, -O-

CHoCHz-0-); 3.99 ppm (s, 2H, -O-CH,-COOH).

MPEGgk-carboxymethy! 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 dicyclohexylcarbodiimide (160 mg, 0.78 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
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the m xture was adjusted to 6.0 by addition of 1 N

NaOH sol ution, and sodium chloride (10 vt % was
w@odediand t hen the pH of the sol ution was adj BST/EP2008007710

7.0 Dby addition of 1 N NaOH The m xture was

extracted wth dichl oronethane. The organic |ayer was

dried over sodiumsulfate, filtered, concentrated, and

precipitated into diethyl ether. The product

(1:1). THBEGPEG Hubatowadetzy peodwrs was deed dd vhyud olermightoryield: 5.4
and dried under vacuum Yield: 1.7 g. NVR (d6- DMSO) :

g. NMPS: é&épmhw o&og@) Ngham ((GﬂCchb%&qé%)pggg” (%5 4H,
oo GG A TR o
1
oo 38Bt b AR O LG it o ORI R P 4o
ina nolar ratio of 5 noles of reagent per one nole
(t, TH, -BHCIACHTHdo-ChB); 0667 popt (-k-Was  deacyl ated at the
a-am no term nus, but protected at the carboxyl
termnus by -NH2. To the reaction m xture 10% (V/ V)

P EG, &-Mitandacetat (2agod @ mmady wee tisen dlissotveadnin ZUmof 80 %
2004/ 013164 PCT/ EP2003/ 007710 water was added and

CFsCOOH ah@%hd 8blutioRovas sﬁﬁrea Q@ déNReiFrHife deayight.e¥hdHH of
was purified fromthe reaction mxture using ion

e RS APSEIECBEED R, of 1 N R RS g S
cionca b S B ek e e T o SEFTER SrBSBAA% 70

wi t h nmPEGLlok I_‘orgl_pl onal dehyde
by addition of 1 N NaO he 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, -OCH3); 3.5
ppm (s, -O-CH2CH,-0-); 3.85 ppm (s, 2H, -O-CH»-CO-NH-); 7.67 ppm (-NH-); 9.66

ppm (-CHO-).

Example 2

Pegylation of T20 with PEGqok-butanoaldehyde

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
molar ratio of 5 moles of reagent per one mole of T20. The T20 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 solutionA in
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A propi onal dehyde of PEG 10kDa, having the foll ow ng
structure is used.
WERBH4MIGH2 - CH2- O) 227- CH2- CH2- O- CH2- CH2- CHO  1POTI/EPR003/007710

NMPEGLCK- pr opi onal dehyde was added to 15 ng of T20

(purity 93.7 % in 3.0 mM of buffer (50 nmM potassium

phosphate pH 6.5) in a nolar ratio of 5 noles of

reagent per one nole of T20. The T1249 pol ypepti de was
water wdsarideat add atireidfon4 lotira@ttreom tansperbiitirepr Gegyladet d20 was

the carboxyl termnus by -NH2. To the reaction m xture

purified 1f83m(HeVie &dtiod: mikiupe disiig mfﬁ@abﬁé@@w%rsﬁ\atégia@womA A

in water was added and stirred for 4 hours at

linear gFe?dT&‘?tr Rithifcre RSPy SiEGondeaflratfdfisPiih 158 J\@Pfgﬁr ggﬁyNaCl in 20

i on | M XEOF & SusT ng ion exc anechrorra _
mM Trlé 3%? s Tvr\]/gsslfs%%% usre%a(r)efltetpheegyli)a%g& 'ﬁo an |¥|g8 plléoqle
CH3- O(CH2 CH2- O)n-CH2-CH2-OCH2-CH2-CH2-NHT20 (rrr) A
i near gradient with increasing salt concentrations
from150 mMMto 1 M Nadl in 20 mMTris, pH 7.5 was
used to separate pegy EXampi®8 and unnodified T20. 25
WD 2004/ 013164 PCT/ EP2003/ 007710 Exanple 4 |nhibitor

ConcenPegylatior of TROgyithiePEG 0 -Bhepiongltdehyde
suscepti bility is usually quantified in terns of |C50

RprddiSfalachiEastpeE®k okbs, RANAGN g?%ﬂo‘&?lnﬁfstﬂﬁcﬁﬁré‘@%@.

to I'nhi bit 50% or 90% respect viral growth
I nhi bi tor concentratl on 50 and i nhi b| tor concentration

ggéé‘i“%ﬁ gfﬁ%%@%@%ﬁ? ) %EZ'H%&/H% ed T20

150 mg of mPEG10k -propionaldehyde 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 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-(CH2-CH2-0)p-CH3-CH2-0-CHz-CHo-CH2-NHT20 (1)

A linear gradient with increasing salt concentrations from 150 mM o 1 M
NaCl in 20 mM Tris, pH 7.5 was used to separate pegylated T20 and unmodified

T20.
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NMPEGL K- but anoal dehyde (Exanpl e 2) has been
reproduced in Table 1 below. Pegylated T20 | C50

w@ baghndip4 | CO0 (pg/ m) Pegylated T20 wi t h 0. 26ECBEPR2043/007710
NMPEGLCk propi onal dehyde (Exanple 3) Pegyl ated T20
with 0.266 2.536 PEGLOK-butanoal dehyde (Exanpl e 2)
Tabl e 1: Inhibitor concentration 50 and i nhi bitor
concentration 90 results. The 1C50 AND | C90 val ues
were determ ned in accBrampde4w th Exanple 5. 26 WD
2004/ 013164 PCT/ EP2003/ 007710 Exanple 5 cMAG / MAG
Anti vi r al iniipRYE Joeenratior Fop Pegldted T2gluct i on of
infectious virus titer enploying the 1ndicator cell
lines MAG (Multinuclear Activation of a Gal actosi dase
Indicator)or the CCR5-expressing derivative cMAG .

PEEF‘PW s%%bbgﬂoplﬁﬁy Y@ seany \(:f?!énfnfl@dnlﬁaire?M%abf I('?B(bébr IC90 a

y i ntroduci'ng genes f and an HI V-
measurg QF }fﬂ%{:c‘ﬁ@enﬁ&%%b Efﬁﬂ%ﬁéed nﬂibr'r%%%r (rﬁspectlvely, of
66:2232-9, 1992). The cMAQ@ cell |ine was derived
viral groptym t he MAG cel | Iine by introduction of the CCR5

gene using the anphotropic retroviral vector, PA317
(Chackerian B, Long EM Luciw PA, Overbaugh J ]Q
Itibitos zopcepbation gﬂeaamlm@n@oncentra’uon 90’ results or the

pegylated T20 with PEG-propionaldehyde (Example 3) and pegylated T20 with

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

Pegylated T20 1C50 (ug/ml) IC90 (ug/ml)
Pegylated T20 with | 0.261 3.074
mPEG10k-

propionaldehyde (Example

3)

Pegylated T20 with | O.266 2.536
PEGok-butanoaldehyde

(Example 2)

Table 1: Inhibitor concentration 50 and inhibitor concentration 90 results.

The IC50 AND IC90 values were determined in accordance with Example 5.
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support replication of primary NSI (R5) isolates and
| aboratory adapted X4 viruses, while the MA@ cells
w@appotiies epl i cati on of only X4 viruses. Both BEI/EP2003/007710
lines exploit the ability of HHV-1 tat to
transactivate the expression of a b-gal actosi dase
reporter gene driven by the H V-LTR The b-gal
reporter has been nodified to localize in the nucleus
and can be detected w g -gal substrate as
i ntense nucl ear stai %Silaﬁii n a few days of
i nfection. The nunber of stained nuclei can thus be
interpreted as equal to the nunber of infectious
virions in theMAGHMAGE Antivirall Aasays there is only
one round of infection prior to staining. An inhibitor
of infection and cell-cell fusion,e.g., T20 or T1249

Th¥éb dsGays @@%W ?édu-Btlontirﬁfééﬁon w&l@ﬁieR@‘ﬁndﬂHﬁhg the

Ret r ovi ruses :1051-3 , was added 24 hrs

indicatogcg% Frgé]sr Wtélo(e&lg@.gﬂ?&r éé%%égﬂé A %T%%Z‘%%‘&é Micator)or the
CORSs-exftessiatebAt A BLn hEnTABRCHL G visd el pasrptal
both primary and | aboratory adapted isol ates showed a

Hela celisiyantrodueing @eswesor b&dmiachaniiiyst hpodrivambiged reporter
nunber of infected cells visualized by the inager. In

with an &mphbiGpicamettorividsvealns @ﬁ'ﬁmpioﬁmp/oﬁrmmmn bh Ji Virol 66:2232-9,
infectious titer (V'/VO = 0.5) is significant and

1992). PhEGMIRS] ESIEIIMS WaRIderRetGdm Viad WA EPEel Pl feB§ iintebduction of
antiviral activity. A 90%reduction in infectious

the CC%&% égﬁe %r{%e'&npﬁﬁﬁj ?ir\é/‘fl??\ﬂfiﬂ E%bﬁ)’?,?féé?% g&f]a?fl@éd;% gn

essi ng “antl vi rrpoun

Long EW kiR Bip{eEtish + Wsr@% %%3%583 Faldi Jhels r}l@d@@'ls

infected cells/wel|l of a 48 we mcrotlter

support Telicedion Qfmﬁﬁmd\l%la@fad@@ate@@ﬂdn@b@m@;y wammm Viruses,
cells, followed by the

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

added 24 hrs post-infection in order to permit a readout that confidently represents
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virus inocula, and 24 hrs |ater, an inhibitor of
infection and cell-cell fusion (Wld C, Geenwell T,
wovedothesass T, Al DS Res Hum Retroviruses 9: 1051-BCT/EPS8)/007710

was added to prevent secondary rounds of infection
and cell-cell virus spread. The cells were cultured
for 2 nore days, fixed and stained with the X-gal
substrate to detect infected cells. The nunber of

a single rofueck efdniestips. finfectemttelisomenectnumerated tusingrpd@d-imager
dilution were determned with the CCD-inmager. 1C50 is

and botgfrirngsy &% tdbveratohpataptedfisdlatdsestiovesiadinedr reRtbis
in a 50% reduction in infectious virus titer. 1C90 is

betweeﬁ?ﬁﬁ;@quut%d e W%Hétrﬁf;infe‘b‘fé‘éi Ebﬂ@vi"sﬂaﬁzeq@&%gﬁg HhEGER. In

ninfectious titer. I nvention being t

scri Lt W | g, obvi aus .t hat the b :

te MAGEBRELPTACHahs AR 0% DHR i b etdls BRRGYARY <E5) is
. .. regarded as a departure from the spirit and_ scope of
significaeanchp@iidesntharddinagny sUtol valde forcassessicartiviral apliety. A

to be included within the scope of the follow ng
90% reduciiorsin intectioug Gitet/ (V33451 weH & 20esiditardcutbtivalse on

1. A conpound of fornula (1): 0 11
assessing-driiAeHEHvity CH2CH2- O ( CH2) m C- NH ( CH2) p- CH2- NHT20

(I') wherein is a capping group, mis from1lto

17, nis from10 to 1, 000,

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 later, an inhibitor of infection and 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. 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 90% 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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pis fromlto 3, and NHT20is a T20 pol ypepti de
coval ently bonded through its term nal a-am no group.

w@20040campound according to claim1l, wherein RICT/BP2003/007710

sel ected fromthe group consisting of hal ogen,

epoxi de, mal ei m de, orthopyridyl disulfide, tosylate,
i socyanate, hydrazine hydrate, cyanuric halide,

N- succi ni m dyl oxy, sul fo-N succi ni m dyl oxy,

1- benzotri azol yl oxy, 1-im dazol yl oxy,

p- ni t rophenyl oxy, and 0 Claims:

-CH2CH2-0- (CH2) m G- NH (CH2) p-CHO. 3. A conpound
according to claim1, wherein pis 3. 29 WO

2004/ Al 8acoRad/ ER3MOPEAN7710 4. A conpound according
to claiml1, wherein pis 3, RLis nmethoxy, mis 1,
and nis from 100 to 750. 5. A cogpound of fornula:
CHSO(CHZCHZO) CH2- CH2- O CH2- CH2NHT20(III)

o1 y e V%@w@mndiﬁﬂ?ﬂ?wﬁﬁ%@p fTe0 0

a-amno group. 6. A pharmaceutical conposition
conprising, in adm xture with a pharmaceutically

whereigccept abl e exci pi ent, a conpound of formula: 0 11

group.

group

Rl- (CH2CH20) " - CH2CH2- O (CH2) m C- NH (CH2) p CH2- NHT20
Ri }s a capping group,

mis from 1 to 17,
nis from 10 to 1,000,
pisfrom 1 to 3, and

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

2. A compound according to claim 1, wherein R4 is selected from the

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

-CH2CH;-0-(CH3)m-C-NH-(CH3),-CHO.

3. A compound according to claim 1, wherein p is 3.
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wherein Rl is a capping group, mis from1l to 17, n
is from10 to 1,000, pis from1l to 3, and NHT20 is a
wa2®4pdaigpept i de coval ently bonded t hrough it SPCEEPINEN07710
a-amno group. 7. A pharnmaceutical conposition
according to claim6, wherein pis 3, RL is nethoxy,
mis 1, and nis from 100 to 750. 30 WD 2004/013164
PCT/ EP2003/ 007710 8. A pharnaceutical conposition
4accorAlcampooinglagicarding o elednf brwhereimp i$ ﬁgﬁ’ol is reefhoxy, m is
powder. 9. A pharmaceutical conposition according to
1, and rcisgfrem6 00tat 780.f orm of an i njectable solution or
suspensi on. 10. Use of a pharmaceutical conposition
conprising, in adm xture with a pharmaceutically

accept abl e exci pient, a conmpound of forrmula I, for the
rep ' f Lcament for the inhibition of HYV
P P BRI Y08 of ForfFi

B R SRR SRR

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

through its terminal a-amino group.

6. A pharmaceutical composition comprising, in admixture with a
pharmaceutically acceptable excipient, a compound of formula:
0

R1-(CH2CH20)-CHoCH2-O~(CHa)m-C-NH-(CHz),-CH2-NHT20 (1)

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.

7. A pharmaceutical composition according to claim 6, wherein p is 3, R4

is methoxy, mis 1, and n is from 100 to 750.
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nis from10 to 1,000, pis from1l to 3, and NHT20 is
a T20 pol ypeptide coval ently bonded through its

WO eoomiordEb4 a- ami no  group. 11. A use accordi ng POCI/EPRDINN07710
10, wherein the pharnaceutical conposition is
adm ni stered in an anmobunt of from about 50 ng to about
200 ny per day. 31 WD 2004/013164 PCT/ EP2003/ 007710
12. A use according to claim 10, wherein the
pharmaceutical conposition is admnistered in an
amount of from about 300 ng to about 1500 ng per week

8l n aA phaghscalakal cémpdsitivnofceorimngy teeRimi 8ah the form of a
conposi tion conprising, in adm xture with a

lvpholiz biRegutical ly acceptabl e excipient, a conpound of
yph l@? 'a1, for the preparation of a medi cament f or

thelnhlbltlon of HV infection: O
R1- (CH2CH20) " - CH2CH2- 0- (CH2)mC—NH-(CH2)p CH2- NHT20
(1) vvherelanlfmstho ,, nis from 100

9750 A phagnaceyiical SRR |t%>naaepm§|§g|t9pgﬁltm &cin the form %of an

coval ently bonded through its termnal a-am no group.
injectable solution or suspension.

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

O

R1-(CH2CH20)n-CHaCHz-O-(CHa)m-C-NH-(CHz)p-CHo-NHT20 )

wherein
R1 is a capping group,
m is from 1 to 17,
nis from 10 to 1,000,
p is from 1 10 3, and

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

group.

11. A use according to claim 10, wherein the pharmaceutical composition

is administered in an amount of from about 50 mg to about 200 mg per day.
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14. A process for attaching a polyethylene glycol

nmol ecule to a T20 pol ypeptide conprising reacting a
wa22e4pdiypepti de with a pol yet hyl ene gl ycol aPciERpIE@3/007710

of formula: O

R1- (CH2CH20) " - CH2CH2- 0- (CH2) m G- NH- (CH2) p- CHO 32 WO

2004/ 013164 PCT/ EP2003/007710 wherein RL is a cappi ng

roup, mis from1l to 17, nis from10 to 1,000, and
% i s A Hegraccerling tq @lap*n ol vehereirotihsopharrefceoticallcomposition
R1l- (CH2CH20) n- CH2CH2- O (CH2) m CO- NH- ( CH2) p CH2- NHT20

is admir(isteredhizr &n mmdunt pé frpet Apben80@ et abduichBde mylpeswesk in a
is bonded to the N-termnal amno group of the T20

single degéypeptide. 33

13.  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:
@)

R1-(CH2CH20)n-CH2CHz-0-(CHa)m-C-NH-(CH2)o-CHo-NHT20 (1)

wherein
Ry 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.

14. A process for attaching a polyethylene glycol molecule to a T20
polypeptide comprising reacting a T20 polypeptide with- a polyethylene glycol
aldehyde of formula:

O
R1-(CHQCHgO)n-CH2CH2'O"(CH2)m—y:-NH-(CHZ)p'CHO
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wherein

R is a capping group,

mis from 1to 17,

nis from 10 to 1,000, and

p is from 1 to 3;
to produce a compound of formula:

R1-(CH>CH20)n-CH2CHz-O-(CHz)m-CO-NH-(CHa),-CH-NHT20 (1)

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

amino group of the T20 polypeptide.

kkk
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