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WO 20061108594 PCT/EP2006/003256 1 PEPTIDE SYNTHESIS OF
ALPHA-HELIXES ON PEG RESIN The present inventio

WO 2pREE8¥4or synthesizing particular types of peptide on a s %ﬁ‘d %%oé%nﬁgﬁsé

to the respective peptide solid- phase conjugates. 5 A successful peptide
drug, acing as an inhibitor of such a widespread human viral disease such
as HIV infection, is T-2) (also named DP-178), which is: Ac-Thr_9e - eu
Tie EiE-SERFTFe-CRUEAS e EGHTR-EiHEHGITYI. e *EEHGIll CxInGiL

ieL-l.ee-Git-i.eL-Ast-LZ--1re- Ata-Sex-Ireu-Trp-Ain Tre-ne ATE ¢ Tae pet

ides seauenee is taken from.an a belies, 10 iuso cc§§g ﬁ&ggﬁe@gom
The presgms SVEIR FaptEdeh BAg. f\?i:‘n g fo%mlno acids 638-673 ' of the

phase, mwﬁﬂeﬂmmm@m@w@m HIV-1. gp41 is crucial for
mediating viral infection of cells. Accordingly, efficient large scale
production is needed but has so tat only been achieved by a i5
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Umversﬂy rg‘amc Letters
of the M%&-ﬁ%q@mm thempre paraueial EDMSARnE voa
and related 30-m peptides with the purpose of preparing three-helix
infectiog HARE: Authors just mentioned that a general FMOC synthesis method
is applied, giving the comimg

Accordmety, efficient large scale producion is ne peeded pr haes so far oniy besn achisved OY &
combometion of parnal svothesis of segmenis of T-20 -or sold phase followed by segmem
condensation Typicaliv in fne howid phase (see WO 09/48513). Effcient fuli-lengtn svnthesis oo
solic-phage hat Bo: peer demonstrarsd so faz, such spprosch typicaliv failing To Droduce Tore
mroper product fhen nseless sideproquets, prrificanon of Tmpurinies posing furtpsr probiems anc
ngain dimimisiing fmal visids
Tar, J. & al(Der, Microbiology Vanderbill Timiversiess Organic Leters 2002, Vol4 -fl*"“
£470) descripes mier aiiz, fne preparanon .of DP-178 and retared 30-mer pephides with fne
purpese o Dreparing three-heln b 25
Autoors fust nentioned fhat & general TMOC syathesis method is apphisc, giving the couping
reagents and Tesin cleavage conditions used. INofming is smid on fpe type of resin and/or TESID-

handie eraploved. as well as tne exoess of reagents usst. No chromatogra 15 showed and ne

Sumification dewils por fmnal pmiry i given No mdisaton of isids gotainesd are SIVEn anc &
emtirsiv 1eft gubject to speculatior. Simce fhe Work permained oniy 10 ieb-5cale SXDEIIRENIEnor,

no gpparers nest for Gevising an efficien: synfhetic Process Was giver though

It is an aim of the embodiments of the present inveniion to devise an improved, efficient method

for synthesis of such u-helical proteins and in particular T-20. This aim is solved by the method

of the present disclosure.



25 reagents and ream cleavage conditions used. Nothing is said on the

type of resin and/or mesir handle employed, as well as the excess of

reagents used. No chromatogram is showed and no purification details

nor fa al purity is given. No indication of yields obtained are given and are

~drely lei suibject to apeculan.on. Since the wor.;> pertained on v to

lac-scale experixnenMMo . no an%arent need for devising an elcg]..egt _—
in ogyRERRTICISFOCERI VIS BivERIMBUBE B AL HN S S i BhoA AL
a1 10 Drasent iventiondoisevise anitmpepyediefficientnietiodiferotected and/or
wpﬁ%%gg%@% %&8@@% %ﬁéﬁc?' Rroteins ¢ r&g PG [dl@@re};m S 1o a solid

e met of the present disclosure. 2 in one aspect, there is

phaprovidedsalinetinoel bf preyiryikipBEfdEh SRTaBhAEE WA Hb o
e}"oeﬁs at least-c4aminenacid tesidueslong.end Wh&@lm@ﬁ?ﬁﬁtéﬂwﬂnaid&s a prolin-
_individually protected and/or rnEr?;[ect%deamlrlo acid side chains,
frece Rt tEmZsd TRTRA 4R BEptias is prépared Bound to a solid phase
which solid phase is an amphiphilic PEG-resin comprising only poiyether
in AYRGHORAL GRAWPE 3R ABUREIAl LrOBSHRkNGic S UCk AL elamanidnetsidues and
wherein t_he pe tid(—;- comprises a %(%)Ii‘n- free, helgrﬁf%gr@]iiﬂg ﬁgg[ne%lr%t ggmggsing
2 spessfaist A BERIGRLISMY. TRedhSthet SePect there 1S provided a T
onicoRjugate haipeptideist atdease2dl amingbicil rEsidueseprm and Wherein the
peibSANMALY PG DG fesinsaliduasehich resindsan ampiiphile
-resin comprising only polyether functional groups as an internal
crosslinking, structural element and wherein the peptide comprises a
acRrRlinsfree shelxfarning.segmentwhich is atleast hwpsidues long.
mh. m‘% "lgsf%'d W M‘f h ‘.gﬁj v
the step In that aal& . eotiae. \W= M may haw-rot=. . ralo mmitecied aminag.
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Fig. | shows fne HPLT ciromamgen and low level of Dopurities obtzined from the produst
syninesized in fiiz way, sliowed ofhigh-visid svothesis.

PES mams gre offered by Sifferen: compames, =g Merm iomovations me. drom Quebss,
Capade (*ChemMemiy’ brand) or Versmmarrz A.S. from DemmerkeSust-vesme have been
Gescrived snis-USIOUBETES bt omaris-iae firofuared 1ypss of PBG resmejin WO

02/4055¢ .+ For lskeape of poplide, sueh PEC Tesm may compnse Tormunel ‘namve’

nyaroxvemetny; rtedicels of Gooved fnereol ‘gquess-nabive’ ammoo-metihyl  carooxyl o
bromermetnyt or iotomethy! tadicals for insmemce, or may pe cerrvatized by Imowrn mespral of
grafied Imkers o©r hendies for solid phsse hpkape suck &: ep Wang resmr 4
hydroxvmetnyinenzoic asid (fns jater Tequring atmomen: of the first Emmo #oid by means of
p-dmefhyvismnopynidine cxtaivesd eswerificanor, see Afberon et 2L, 19BL, . Che=m. coo
Cher. Commer.., 1.3368), 2-chioro-mittv-chlorige (CTC) mmd Telasd | prefecably alzoxyists:,
triryl helogemid resins, Bayer's £L-carpoxyrify] imier, &methvinenzyinvarviamime resic, or .o
fie mmide genevsting PAL or Rink or Steber amice linipsrs & ave ueed tm Fmos chsmisty, o

whers Boo chemistry is to be peed, ¢.z. Pam kandis or tne amide~pensraiine BHA nandie.



Fig. 1 shows the E' .C chromatogram and low Level of impwiaes obtained
from the product syntacaized t this way, allowed ofbi.gt'--yit synthesis.
'PEG r--= are of ed by ". cot t amts, e.g. Matti. innovations .hc, from Quo=,
CCana s. "aiem iatix" brand) or VateginE=ihx A.S. s save bey deathbed
fér. ;1 'TVan~anrtnz--, n - ~C E{"d' Led rynes a."?~~; rMML",Ir ETC GE,
02/40559., Fa: iiiaLag-t of Deotid., swh PEG 'rut ma Sze r=te=+a' "native'
hyaroxymethy raaicais or amved fher=f "cuas_-native' amino-met'hy_, c>
Préagvl O LamemctiMr RINREIIMLEARIRISHQLRSIANER  OLMAYRE Hreactive
ivaSed by known =t- ,.Ml or d link s gr handles for solid ,tease linkage gu
NI VIR AT SR BRR AT P (BEPEAT KRG 30 B .0
itishcasiditg\pirieals-ofdimethd furrpeaopltid e caiai sedne mmiificesiviva of the
vestaeAb -snaifler 189belit BosMh S cafoh i CANNAEY chR3Biaction of aspariic or

2-chiaro-ffit[rchlorid (CT) and.related , prejtuahly aucoxyiated, trityi =~ =
S T RS PReaes B ATS CE LB B DS orne
ang rpEotpetitre o fikd cREPE M ivFaeriaEs ORIk It sSit e teain flehiilicera sire named
arti S0 PN RN GiRdSe YR WREH B RO eSS tO Bt B88ned O PADARH L viGe-

oG98 Bmide Generaling BHA badit 29 Brefeiably, e REG resip used.n,
e présen Invention comprises a linker comprising a reactive - radica

which generates upon cleavage of peptide from resin an acid anode, be it
after initial coupling of the Co-carboxylic acid function of the C-terminal
amino acid residue of the peptide to such linker or be it from the
w-carboxylic acid side chain function of aspartic or glutamic acid, yielding
asparagine or glutatmne upon cleavage after initial side-chain anchoring
and protection of the peptide's C-terminus. in the present context, such
linkers are named amide-generating linkers. More preferably, and
particularly for synthesis of T20, such amide- generating linker is PAL
(Albericio et a!., 1987, Irrt. J. PeptProtein Research 30, 206-216), WO
2006/108594 PCT/EP2006/003256
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3 Sieber (Tetrahedron Let. 1987, 28, 2107-2110) or similar
9-amino-xanthenyl-type resin linker, or Rink amide

ngfé HO§g‘pethoxyphenyl -Fmoc-aminomethyl)phenoxy; leﬁﬁ@éXQ%

ron Lett. 28,3787 ff) linker. 5 It is also possible th
resin may also be a mixed polyetherspolyester or poiyether- polyamide
resin such as described e.g. in Kempe et at, 1. Am. Chem. Soc. 1996,

Szebeg'é‘g ga%gg’r ie'tft" '1"9%% %02'%%4 ZDE%éec@ ]%/ﬂ%léventua e})%{ij’tﬂ% tfzge resin linker,

stantlal pure PEG resin that iS devol

or R@ﬂmméd(%@sﬁm@n@%m@mé@@mmmhmmeﬁmm al, 1987,

TewaRFERIEfeRRbIy efuFIgR does also not comprise any internal ester or
amide functional groups but only polyether functional groups. Notably, in

the latter definition terminal ester or amide bonds bridging the resin

It is ﬂb"ceptlysma/'taaa handieHg tbarpertidesane: notaeeoyptadiorpsipagheypalgsther-

s S St gosln g s g sl ot o

i USShierhig3d stability along with good compatibility and ease of handling with
standard solvents during normal Fmoc synthesis. According to the present
inventions, they allow of synthesizing e.g. T-20 in exceptional yield and

Prefepliy thrOP R ahsiicingi g segrbn peohiprsassiie fbaformaigidevrgcatigly further
substf@SidyRyasAeinasi abeve; Nelixnirminedesiduesn theirmeaniegimierurther

present context are those amounting to stron% helix formers, namel

does alsn (moh OTIREH 2 N A BRI FSE a ANi AT dE R BOBa, HR W fEh R Bolyether
ﬁmctmmo@nﬂgssamtﬁbeﬂumlm sehendemeiordingin.Chatt @Bdﬁasmamq%mgma g the

. Rev, ochem 978 uch str n hell ers si have an
s Hots IR AR AP AB ST o S B Bt Each S !
struchiedix forsaindpiamivetacidassidoerdioghr stavitht pfeteti thdafiavierage pw PEG in
this Ig%wency in an a Helix in X-ray protein structures. For each of the natural

mino acids, an empirical numerical propensity value can be found
tabulated in Chou, supra. Strong

PEG restns offer optimal chemical stability along with good compatibility and ease of handling
with standard solvents during normal Fmoc synthesis. According to the present inventions, they

allow of synthesizing e.g. T-20 in exceptional yield and purity,

A helix-forming segment comprises helix-forming amino acid residunes as defined above; helix—
forming residues in their meaning in the present context are those amounting to strong helix
formers, namely being annotated as He or ho-type amino acids in the helix propensity
ammotation and prediction scheme according to Chou and Fasman, Ann. Rev. Biochem. 47, 258
(1978). Such strong helix formers simply have an empirically determined helical propensity of
>1 indicating that such strong helix forming amino acid residue occurs with greater than
average frequency in an o Helix in X-ray protein structures. For each of the natural 20 amine
acids, an empirical numerical propensity vaiue can be found tabulated in Chou, supra. Strong
helix formers accordingly are Ala, Gln, Glu, Tie, Lew, Lys, Met, Phe, Trp and Val. In contrast,
His, Arg and Asp occuwred with statistical frequency, meaning a propensity of abowutl, in -
helices whilst Asn was found to have a truly negative impact on helix formation, namely =

propensity of (.67 only. For prediction of helical or helix-forming peptide segments, =
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30 helix formers accordingly are Ala, Gin, Glu, lle, Leu, Lys, Met, Phe, Trp
and Val. In contrast, His, Arg and Asp occured with statistical frequency,
wi8abgsa;propensity of about!, in a- helices whilst Asa wag @kpdytR/ havs;
a truly negative impact on helix formation, namely a propensity of 0.67
only. For prediction of helical or heli¥-forming peptide segments, a WO
2006/108594 PCT/EP2006/003256 4 comparatively simple but reliable

compﬁ@ﬁr'&@%ﬁ&@ B uasaatRa Y ARohel dad AéBred W@lﬁ@ﬁ%ﬁ 4], 1978.; A

comeg g el o A s s, W e ceopieille bl

and/osmgonimaqsfaﬁme Mgrhsmuﬁ&mgrmaiémﬁmhe{mncmmmmug ahm:no acid

aver QPropgasi verl [ ,t seg
e e R e
teﬁapdﬂé@htumﬂl%@g@é@g@hqgmhwmqﬁé rershihei teqrafditiele to extend fo
both SEHREN falis ﬁ@lg%ré% %@%@%@%M{ﬁ@k@%@ﬂﬂm&%& falls below

occur at the ends of a ellx referably, an accordingly predicted

L.00 nBrobnstntighsligriedt Fiasah RO 3y RERK Foben tH%Pl%‘?BFggF‘??Féﬁbh an

accor@SHR l;h@éhdd@é@%@&@M@mﬁmmmg@ﬁa@wm&&mfdm@: than
0 Whllst [ has often been.contemp Iategi% n the fi é eld of

a ME@S’[ AdE% ﬁtﬁlf’ NS PO T R G R A A S

W‘rmﬂdgéxaemlfqaebbdeeﬁmﬁamla;emmclfmm bbpeligs mjhﬂﬁg&tméigtaﬁﬁwt structures,

leadﬂ:%ot ?%D_ a@%’ : g%%flirf %E!Q& sﬁ%sgﬁ gr%%tnscg}? il @Iagéagq\%&g% 1V?§y affect

mation een perceived as a
couplip@zgasbiits iziss syhtspictBITopimg a&a&ﬁmﬁé&sﬁ@um@gck@ﬁg@h% formation
nas n6PBRIAVEIARA Cleavage amaresia/side.coain. fepratsatio.are to be

conducted with standard solid phase synthesis protocols, employing e.g.

Boo, or, preferably, Fmoc chemistry. Notably, coupling efficiency after
Coupﬁﬁgh FRBRYRY S&aﬁpﬁﬁ@%eagamrﬁﬁqﬁagodurﬂag SYRiR@sts lﬁbﬂ‘ﬂemﬁldn chain
denrcads Nin %drlg test nd in d|v dua ﬁs showin nex ecte% )

IS eSS s‘f%m S dﬁ%S%sm HoPOACS 0 fERGy 08 =&
Boc cyd@:@f&#é;ﬂg@t"éﬂtmnchmhe‘wpmh}y pertictiter affereadticateoeglingeupling step

shouﬁtgg%bgﬁ%%zﬂi gg}r%[}%o Ik %eﬂ%@cépgd Mﬁ&%&' et &%@dﬂgdual conplngs

favorably carrie next
showing unexpected 10W oouphnc efﬁcwncy should be repeated prior to contimung with

further cycle of deprotection and coupling; in particular efter critical coupling steps, preemptive
capping of still unreacted Ne-functions could be favorably carried out prior to the next

synthetic byole.

After on-resin synthesis, in particnlar in case of T-20, N-termina! acetviation commonty using
acetic anbydride or similar modification may be carried out. After usually one-step global
cleavage from PEG resin and deprotection where not using special, orthogonal protection

groups for side chains, the peptide is harvested and isolated or further processed by customary

methodas,

Preferably, the peptide to be synthesized is T20. However, other peptides comprising helix-
forming segments are also accessible by the present method. Apaxt from T-20, further
examples of similar peptides having such helix-forming segments are overlapping or related,

but not idenfical peptides from said gp4l heptad repeat domains having 15- 40 amino acid
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synthetic cycle. After on=resin synthesis, in particular in case of T-20;
N-terminal acetylation commonly using 25 acetic anhydride or similar
wdnRskfigatign may be carried out. After usually one-step global &leaYaeR:ss
from PEG resin and deprotection where not using special, orthogonal
protection groups for side chains, tt¥e peptide is harvested and isolated or
further processed by customary methods. 30 Preferably, the peptide to be
residuSy BHesizeshismE2Rowe veraather 1teptitiesacampiisiag helix- forming
segments are also accessible by the present method. Apart from T-20,
further examples of similar peptides having such helix-forming segments
Preferatéyoertaiditing r telatedirdmemof identicaigeptides:irpetsidagedient, the total

.heptad r d i Vi - ' Ci ! - :
S A R e
segmapininsracifiad sicideaspréferaiing it dnnsn Roclvebblite tidarpfi4 amino acids,
most prisingiahelical Replide segemept. the total length of the peptide to

e synthesized and which peptides comprises afore said helical peptide 5
segment as specified is at least 15 amino acids, more preferably it is at
Prefelgfis! 24 pupiide aodsyresthpiateTablydtisiattiaast 3¢ aminaacids long.
Preferably, the peptide to be synthesized is Thymosin at having the
sequence 10 1-Ser-Asp-Ala-Aka-V

1A TP S TS e e T e ATy -£ S S OG-V S R ghu-Ale-Glu-Asn-28

al-V al-Glu-Glu-Ala-Glu-Asn-2S wherein the individual amino acid chains
are unprqtectqd or are sgitat;ly protected, as need may be for a given
wherdindiduaivainm eraiiel susi ghanssus warhiveiekao Wesgeiy (e Bri¢éets need may

be foBOABBSIS Wi i PariBRINRIANEENIVIN € REBIBIBR I SHER RERMES 48t (see Bodansky,

, N-terminally acetylated in a step 15 subsequent to linear synthesis but
infra, b Y AR RO FESAP K atlifal Rimfideash Ndveurah| degrgetgt m a step

subsephatmageidicalisiienninally aceliylated. MNatablyinhe-presenbisvemors is also
have found that it'i mainly the C-telirrgielaal half of the thymalfasin peptide,

ued e & BT FaSHEtel YOS IR o

most of the impurities by chain

Notably, the present inventors have found that it is mainly the C-ierminal half of the
thymalfasin peptide, it is about residues 19-28, that imcur most of the impurities by chain
delefions and hence losses in final prodnct vield generated during lincer phase synthesis. This

part of the peptide has been found to be extremely difficult to synthesize.

Vice versa, during hinear symthesis, it is also feasible to use such oxazolidine dipeptides

according to Wiohr et al,, (Wahr et al,, J. Am. Chem. Soc. 118, 9218).

EXAMPLES
Sold-phase synthesis of T-20
General Procedures. ChemMatrix resin from Matrix Inmovation (Quebec, Canada), HCTU fom

Luxembourg Industries Ltd. (Tel Aviv, Israel), Protected Fmoc-amino acid derivatives and

Rink handle from IRIS Biotech (Marktredwitz, Germany).
Manual solid-phase synthesis were carried out in a polypropyiene syringes (10 mL) fitted with a
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20 deletions and hence losses in final product yield generated during

linear phase synthesis. This part of the peptide has been found to be
extremely difficult to synthesize. Vice versa, during linear syntheS|s it is
Vet aigaszbﬂe to use such oxazolidine dipeptides according W e /0‘13’256
(Wohr et al., J. Am. Chem. See. 118,09218). 25 EXAMPLES Solid-phase
synthesis of T-20 30 General Procedures. ChemMatrix resin from Matrix

polyé Ié)oql‘sra é% %o%%ﬂt% g&ﬁé Iégg'én{é“ﬁ%‘ P&H&gel@g %&%%Jﬁtg\e oval of

Protecte moc-amino aci erivatives an Rink

the erﬁ mwm@mmmtéwtrzmémwméma%ﬂ@Wﬁ%@@yd%é@ 1min).

WasHELE caried as-naRelypianvens, syHagesdimka diitedoy i Wiled out with
as 006/108594 CT/EtP2(506 03256 6 ! Q‘glﬁe(tﬁ%ene porougéélsc Solvg%tosu "

Eﬁa&%@%ﬁ?@&&&@%@réﬁr&%é\@@wﬁ&ﬁe ! B Ao POERE AnEsein. Peptide
synﬂgf@yﬂaﬂ@f&ﬁm@ﬁ andt w&mww@m@m@ 8swfy) (1 x 2 min, 2x 10

A SR SO e A B0 A o R iy i o
FastMsmgregxrahztmag]ﬂDimhmmfwgmesm Peptlde 5 synthesis
Remg lipnsand Washes ware g@rﬂ%}%ﬂ ﬁ%%‘&%a%'% min. The resin is

d-phase syntheses were carrie nanA 433A peptide

WaS%‘%ﬁ@s%M@lﬁ@laﬁ Fasimeen g RIMILENEE510 numol of resin.

Couﬁﬁfm%asl ofR femas wassalrigech quiowith, 22 % Riperdiga- MR Larig bmFE and
min. The resin is washed with DCM (6 times fro 0.5 min) and D

0.9 %%%Wo%%ﬁﬁ#&i it S ¥R dERTOR- hnirRS HERE (0TS hrh SRl ®f 8&%%@1% in
NMMrﬁidtﬁ%iﬂeﬁblﬁbBMﬁ aﬂﬂaﬁ.&ﬁﬂ’ﬁm@HﬁE E:4&:vh M&IY imH Winyieketak s piace for
dded to 'Ehte cartrld\g (ﬁghme IEA in NMP is added and the
S

30 mm ACLE
solution i rané?erre& réaction vess I The coupling take place for

30 min, where the resin is washed (6 times) with DMF.

™ Cis 4,6 x 150 mm, 5 pm (column A) and were

HPLC reversed phase columns Symmetry
from Waters (Ireland). Analytical HPLC was carried out on a Waters instrument comprising
two selvent delivery pumps (Waters 1525), automatic injector (Waters 717 autosampler), dual
wavelength detector (Waters 2487), and sysiem controlier (Breeze V3.20}. UV detection was at
220 nm, and linear gradients of CHaCN (+0.036% TFA) into HoO (+0.045% TFA), from 30%
10 70% in 15 min.

MALDI-TOF and ES-MS apalvsis of peptide samples were performed in a PerSeptive
Biosystems Voyager DE BP, using ACH matrix. Fig. 1 shows purity and vield of product in a)
HPLC chromatogram and b,c) MS spectra. Yield of pure product (RT 7,078 was 50% relative

o impurities m HPLC analysis.
Example 1

Ac-Tyr-Thr-Ser-Leu-Ile-His-Ser-Len-Ile-Ghu-Ghu-Ser-Gln-Asp-Gin-Gln-Glu-Lys-Asn-
Gle-Gln-Glin-Leu-Leu-Glu-Len-Asp-Lys-Trp-Ala-Ser-Leu-Trp-Asp-Trp-Phe-NH, (T-20)

Step 1
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15 HPLC reversed phase columns SyrmnetryTl C1s 4,6 x 150 mm, 5 .tm
(column A) and were from Waters (Ireland). Analytical HPLC was carried

ut on aters instrument comprising two solvent delivery, ﬁ? -
o 00 :
W?\’ffﬁ%&f@%éﬁs), automatic injector (Waters 717 autosampler)g,‘% Lja 0061003256

wavelength detector (Waters 2487), and system controller (Breeze V3.20).
UV detection was at 220 mu, and linear gradients of CH3CN (+0.036%

Finod I HARLE0.04p% TFA), from 30% 20 to 70% in 15 min.
MALDI-TOF and ES-MS analysis of peptide samples were performed in a

PerSeptive Biosystems Voyager DE RP, using ACH matrix. Fig. | shows
CherP\ViAly-2nskvietth ohReoduat ilab i HPkEs shiematonsaa) pnebhieddMGinge. The resin

was Seates o e GLOTINGR O TS I3 TRHEE D, x 05

min}Aexd PoINi(Se i-E enidle THsnSPmbeB-kie- it 6| (F Ser G 1 mASHIBINGG MG Un DMF
s-Asn- " P

0 mB N R et SR BOR G AR QST AR D) e

mixtE Y (T LoD fo 30:Seephrr @ 20621 D889 thp CTHER2006008246. MY (3 x 0.5 min)

and (EOPRRREAICAZEIZ ] Ydayl-resin ChemMatrix-resin (0.1 mmol, 0.45
nnnol/g) was placed in the polypropylene syringe. The resin was

subjected to the following washings/treatments with CH2CI2 (3 x 0.5 min),

DMF (3 x 0.5 5 min), and DMF (5 x 0.5 min). Then, Fmoc-Rink handle (3

equiv) and DIEA (6 equiv) in DMF (1 mL) were added, followed by PyBOP

(3 equiv) and HOAt (3 equiv) in DMF (5 mL). The mixture was left to stir

mechanically for 2 h and the resin asswashed with DMF (3 x 0.5 min)

and. the ninhydrin test was negative. 10
H-Tyr{tBu)-Thr(iBu)-Ser(tBu}-Leu-lle-His(Trt)-Ser(tBu)-Leu-Te-Glut OtBu)-Glul OtBu)-
Ser(tBu)-Gin{ Tri)-Asn{ Trel-Gin(Tre)-Gin( Trt)-Glu(OtBuj-LyscBoc)-Asn{Tri)-Glu(OtBu)-
Gin(Trt)-Glu(OtBuj-Leu-Leu-Glu(OtBuj-Leu-Asp(OtBu)-Lys(Boc)-Trp(Boc)-Ala-Ser(iBu)-
Leu-Trp(Boc)-Asn(Tri)-Trp(Boc)-Phe-NH-Rink-Chem: Matvix-resin

The Fmoc group was removed and Fmoc-2a-OH’s) were sequentially added to the above

peptidyl-resin (step 1) in the ABI automatic synthesizer 433A as described above.

Step 3
Ac-Tyr(tBuj-Thr{tBuj-Ser(iBu)-Leu-He-Fis( Tri)-Ser{tBu)-Leu~He-Glu(OtBu)-Glu( O¢Bu)-
Ser(iBu)-Gin(Tre)-Asn(Tre)-Gin{ Tri)-Gin(Tre)-Glu(OtBu)-Lys(Boc)-Asn{ Tri)-Glu(OtBu)-
GIn(Tri)-Glu(OtBuj-Leu-Len-Glu(OtBu)-Leu-Asp(OtBu)-Lys(Boc)-Trp(Boc)-Ala-Ser(tBu)-

Leu-Trp(Boc)-Asu(Trt)-Trp(Boc)-Phe-NH-Rink-Chen: Matrix-resin

The final acetylation was carried out with with a solution of Ac,O-DIEA-DMF (10:5:85) in

DMF (5 mL) for 15 min with sporadic manual stirring, where ninhydrin was negative.

Step 4
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Step 2 H-Tyr(tBu)-Tlzr(tBa)-Ser(tBu)
Leu-lle-His(Trt)-Ser(tBu)-Leu-lle-Glu(OtBu)-Glu(OtBu)- i5
er -GIn(Trt)Asu(Trt)-GIn(Trt)-GIn(Trt)-Glu(OtBu)-Lys( ns
Wp 201 (%@f%ﬂ (OtPu)- B?&/Emooému:s,aﬁ
GIn(Trt)-Glu(OtBu)-Leu-Leu-Giu(OtBg)-Leu-A4sp(Otuu)-Lys(Boe)-Trp(Boc
)AI_a-Ser(tBu)- Lel_J-Trp(_Boc)Asn(Trt)-Trp(Boc)-Phe-N
Ac-Ty R@kf%@%ﬁ%M?z‘é%!ﬁ%l@ﬁ-ﬁéﬂé&‘.’gﬁ}ﬂ%&/y@@ £ \—lgﬂzg@ﬂz-{ﬂu{.}wuﬁSn-Ghi-

moc-aa-OH's) were sequentially added to the above 20 peptidyl-resin
Gin-@iepepriemneirdrauvtomaric Byntesivel 1838 md ve Soribdd-a8ovd-8tep
3
Ac-Tyr(tBu)-Thr(tBu)- Bu)-Leu-lle-His(Tn”t)- Bu)- -lle-Gl
The R?}S ; a%%%{wg%é&s#gnge%r% Tu A—?%g,S%H&%O%S% :gg:rg.ﬁ)ugnlﬁge Igﬁ?m%%tr‘;g

allovBerdBR) Gl n(Trty A Teth i) Gia (Rt)G QB d ysRomtAs rhé Ert)vent

Glu(otBu : . ; i
wes T T OB A AR BB S
centrifvigeSer({Bi) dpetrtiop (BocpAsHET g Erpl BowPRaally, H,0 (5 mL) was added and
lygplll}lilﬁ-@nIr-CItennMatrix-resin The final acetylation was carried out with with
a solution of AcZO-DIEA-DMFéleL:S:85) in 30 DMF (5 mL) for 15 min with
BI-Mgh spdefic dheth farsdrang, Whets hinkydnR was negative. Step 4 WO
2006/108594 PCT/EP2006/003256 8
Ae-Tyr-Titr-Ser-Leu-lle-His-Set-Leu-lle-Glu-Glu-Set*-Glu-Asu-Glu-Glu-Glu
Lys-Asn-Glu- GIn-Gltt-LeuLeu-Glu-Leu-Asp-Lys-Trp
Ala-Ser-Leu-TrpAsn-Ttp-Plze-NH2 (T-20,) The peptide-resin was
suspended in TFA-IPr3SiH-H,0 (95:2.5:2.5) and the mixture was 5
allowed to stir for 2 h. Then., ether/hexane was added, the peptide
precipitated, the solvent was removed aftetr centrifugation, and extra
ether/hexane was added and removed after centrifugation. This operation
was repeated several times. Finally, H20 (5 mL) was added and
lyophilized. EI-MS, calcd. 4489. Found: zn/z [M+ 2H]2+/2 2248 10
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9 1.. Method of preparing a peptide on a solid phase which peptide is at
least 24 amino acid residues long ang which peptide may have
individually protected and/or unprotected amino acid side chains,
characterized in that said peptide is prepared bound to a solid phase

whi li ase is an amnhjphilic PEG-resin camprising.> only.polysther .
R R
whereid tresipeptitegomprisesta piplidefraeyhblivefordiindreBy rveriesigsicind/or

is at, leastle JeRifesdendal cMethodacearding 19 glain i mr@&;;/erg@&red

in that the loading capacity of the PEG 10 resin is at least 0.5 mmol/g. 3.
Metthodmsctordinbdatasiyick saliddbase t ipntREPHENG G ergasiargmprising
peptigeiaoRedynihesizes snawhichpptideicomnpriseswatorasais elisakt and

peptide segments is_ at least 30 aming.acjds. 15.4. Method according to, .
claintieTEaAEBRRRLF iRMRAT TR heptte e?s.%?wém*ﬁa?m%&tw gy s ot
T-20jcdhyimesihakesig.a heptad repeat peptide of 15-40 amino acid
residues having an a-helical, fusogenic sequence element which is
overlapping with T-20 by at least 10 residues. 20 5. Method according to

2. one dfdthedrecading clains, thamettrizeed im that thelpeiitig eapgdinkeltho PEG

the srgggl %@ﬁ%@aﬂ%.@ gyg_nal linker or handle. 6. Method according to
claim 5, characterized In that the linker is an amide-generating 25 linker,

preferably is a Sieber or Rink amide linker. 7. Method according to claim ,

3. charggterized ia:that theREG resinisananingatikyl fwactionalizeehP5Gride two

resin to which amino function the peptide is bound forming a Ca-terminal |
pepti%?%é%ﬁﬁﬁﬂg.“fhwh peptide comprises aforesaid helical peptide segments is

at least 30 amino acids.

4. Method according to claim 1, characterized in that the peptide is T-20, N-terminally
acetylated T-20, Thymosin-a! or is a heptad repeat peptide of 15-40 amino acid
residues having an a-helical, fusogenic sequence element which is overlapping with

T-20 by at least 10 residues.

5. Method according to one-of the preceding claims, characterized in that the peptide

is linked to the solid phase via a funciional linker or handle.

6. Method according to claim 5, characterized in that the linker is an amide-generating

linker, preferably is a Sisber or Rink amide linker.

7. Method according to claim 1, characterized in that the PEG resin is an aminoalkyl
functionalized PEG resin to which amine function the peptide is bound forming a

Ca-terminal peptidyl-carboxamide.

8. Method according to claim 2 or 5, characterized in that the resin is a PEG resin
wherein the resin is not a polystyrene-PEG mixed or co-polymer or block

copolymer, preferably that the resin is a substantially pure PEG resin.
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10

11.

30 8. Method according to claim 2 or 5, characterized in that the resin is a
PEG resin wherein the resin is not a;polystyrene-PEG mixed or
co-polymer or block copolymer, preferably that the resin is a substantially
pure PEG resin. 10 9. Conjugate of a peptide of at least 24 amino acid

residues and a substantiall re G-resin solid phase WQiChI’ sin is an
ORI S Rat B A TRS a5 RN B RGO f &S en g pure

interR&Keresslinkidgpistyeictiic] etementaantnpiiiphéin fHieGseptideomprising only
compri Prolin:free, helix-farming ich.is a ment an
rosich e e R T Yoment and

charadweriedhin prAfidnepaptsrs npieliptites ielinfonddeamepneip is at

RI TyraEh-Seidey-ligHis-Ser-Leu-lle-
Glu-Glu-Ser-Gin-Asn-OIn-GIn-Glu-Lys-Asn-Gin-Glu-Glu-Leu-Leu-Glu-Leu-
Asp 10 Lys-Trp-Ala=Ser-Leu-Tip=Asn-Trp-Phe and wherein Rl is H,
acetyemide-FEMeMablepigiaciogoaioiPorarsipyetam ik Siaceiy thandptide

wherein the _individual amino acid residu [}g}hgr omprise.a

Sicie RS LRGBS S BEI e PR he S S ptg s e

claim@y-cHardctétinetsnMhat thepeptide A ld Tot€lip 1GhRymdasin-Glu-Leu- Asp-
Lys-Trp-Ala=Ser-Leu-Tip=Asn-Trp-Phe and wherein R1 is H, acetyl- or a
removable protecting group, most preferably R1 is acetyl, and wherein the

individual amino acid residues may further comprise a side-chain protecting group.

Peptide-PEG resin conjugate according to clatm 9, characterized in that the peptide

moiety is Thymosin-cl.



