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PEPTI DE SYNTHESI S OF ALPHA- HELI XES ON PEG RESI N The

present invention relates to a nethod for synthesizing
weoandeiiosfar types of peptide on a solid phase, PanAPR@®6/003256

the respective peptide solid-phase conjugates. A

successful peptide drug, acting as an inhibitor of

such a wi despread human viral disease such as HV

| nfecti on]?EI_4 %DJ S%%Tl%%el-g J]%ggr A BEL]:.L?ZE%) ON V%HGCQESII%T

Ac- Tyr - Thr-"Sér - Leu
Il e-d u-d u-Ser-dn- Asn Gln Gh
The PW%{ltgé\lfents}% l’eri"fl Gé ﬁga,?qm'{ %ﬁléglgmgmgl gaﬁtt:ﬂ%é ipeptl(fé on a solid

phase Y6 MelrebpctikGuptite Qﬁlc@ﬁha@e B&lihgads. fusogenic
sequence segnen a so-called "heptad repeat’

correspondi ng to am no acids 638-673 of the

i R e —

as HIVAGEreétEbin B 20 €416d ﬁdﬂi’éHDPélU@)? vt ie: mq@um SBr L&u-Tle-His-Ser-Leu-
needed but has so far only been achi eved

Ie- Gl@rﬁimml@wAS@th@a@hlr%lu@gﬁn@ﬁb@ﬂ%G@? %%&ﬁ%ﬁ@g Q}fl"blellz‘bsp -Lys- Trp—

d R
S AEE RGBS L Ol p S LGRS o an vt
fusogddid i;eqnlemtte sepginknt] eB@-binllalyheﬂtan@eaih contspdnpingse atmas avods 638-673
been denonstrated so far roach. t ca
of ther EnspITEOTHIC BRI ga%gr Br¥daeodt i BrEBL igwediating vira
ln&dﬁbQQQ&gguctS purification of inpurities posing
further problens and again dimnishing final vyields.

Tarn J . et al. (Dep M cr obi ol ogy Vanderbllt

c Lett | . 4; 77 417
Aceorgial el gt ShF pbRE Db s fo g bl begldetleved by
combin@licy %ﬂ pafidBynieds iofesgmbdts of ME20WnPasiRl plaspriopekediBy segment
three-helix bundl es. Authors just nmentioned that

condegeatiop éyplqmngwhqmg iPhasgdsas W/485B)- gé’ﬁm@]iltvtpﬂder?g% synthesis on
solid—ﬁ]&%ﬁ lhbp Hotf l?e%g?fé ?lﬂﬁed & fa? s%#:ﬁ %é@‘ggchcﬁ/g%'aﬁif PAfing! §c?1groduce more

ing I's sa e typ€ o
proper poidndtahad esekespbidyprdducs puefitatias of hepeitos pesiof further problems and

reagent s chromatogramis showed and no
agamﬂ%‘%fﬁh%ﬁlfiyﬁé‘i\g |'s nor final purity is given. No

i ndi cation of yields obtained are given and are

Tam, J. et al.(Dep. Microbiology Vanderbilt University; Organic Letters ,2002, Vol.4: 4167-
4170) describes inter alia, the preparation of DP-178 and related 30-mer peptides with the
purpose of preparing three-helix bundles.

Authors just mentioned that a general FMOC synthesis method is applied, giving the coupling
reagents and resin cleavage conditions used. Nothing is said on the type of resin and/or resin-
handle employed, as well as the excess of reagénts used. No chromatogram is showed and no
purification details nor final purity is given. No indication of yields obtained are given and are
entirely left subject to speculation. Since the work pertained only to lab-scale experimentation,

no apparent need for devising an efficient synthetic process was given though.

It is an object of the present invention to devise an improved, efficient method for synthesis of
such a-helical proteins and in particular T-20. This object is solved by the method of the present

invention.

CONFIRMATION COPY
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entirely left subject to speculation. Since the work

pertained only to | ab-scal e experinentation, no
weappsriest4 need for devising an efficient syntheCTaEP2006/003256

process was given though. It is an object of the

present invention to devise an inproved, efficient

nmet hod for synthesis of such a-helical proteins and in

particular T-20. This object is solved by the nethod

of the present invention.According to the method of

Accoridh tprtigseethot Y et present @k erpiodfar proparthgepdptide, it ¢dmprises the step
pepti de whi, ch may. _have

rises the step in that said
in thabwgff BRRtidg Vel way Bﬁ weteted andipy w&prafépfad apiRo %%%Flﬁé chajns is
I

prepa%%%g% Iﬁ)l %Pgtﬂ 2 Claltargee gr!n%ﬁ glr)]%d %?gﬁ ér’]‘élt ﬁlﬂpﬁ% Tﬁgﬁ%@ﬁ%nﬂ WiRrein the
peptidcaopprisesa propmd‘raenhélixebnnhgl siegmémmnmgn@@rmnn of six contiguous

con n X _conti guous am n
amming 59 troide P iom fiten g oot abStd T 8 - forming amino
acids tH3RIueé ect ed helix-form ng am no acids residues. Fig. 1

shows the HPLC chromat ogram and | ow | evel of

impurities obtained fromthe product synthesized in

this way, allowed of high-yield synthesis. PEG resins

are offered by different conpanies, e.g. Mtrix
Fig. 1l shoowsahé GTPL.C oronfatomamduat éew 168 ad ampurGhe ndadifiddXirom the product

Qr Versamatrix A S.. from Denmark. Such resins

d
Synth?%ﬁg %@Eﬁwa lopisd 9f bigh-vield symbesd8078372 Al or, as
PEG [&QERTds JigeP 'B?fcﬁff&%ﬁt Eéfﬁﬁénég Cézcﬂ/lﬁt‘?&' ﬂ%&\éétfbn%c from Quebec,
02/ 40559. - For " Ii nkage of ~pepfi such resin may
Canadso(fphemdlatex nbraatl) 'ondfdrsepiatimy dy.Sx fnomt Dﬁinnaﬂ;dl&mhsemns have been

asefgE i HREREA 30 30 S L B Y BB s, n wo

02/405%)- bRord kY@t icFefepiitickNRAMA PRECYER Rhy 95&1‘5}51@& terminal ‘native’
| i nkers or_ handl es for solid phase Ilnkage such as

hydrogymgethyl nigdicelsi rps, darivedy dth@t;@yﬁeiqmwlm@m@. canamme(rhsﬂ,e carboxyl or
bromérﬁétflgror 1%8&%\%%2?%%%%0%{5%%@ { noté‘ Iﬂrﬁa f]i%ﬁ[ erévdfl ZQCP b}‘rfl ‘I:mown ¥ntegra1 or
grafteésﬂmkerfsl oat hatless gor Aidtidr tphaseetlinklage éxﬁﬁl,as Je.g. CRiy resins, 4-
CE) 3361 f), Zchlorotrltly chl ori de

hydroypreiylbRErdie Pad dge Tatfsr gocaining 91 Ry b Brst #gyAcid by means of
p- dlm%kfﬁﬁ‘nﬂéﬂlrfd?&' Eﬁalygéﬁy ltertridhibA Q&X)&ttﬁérfo}ﬂl et ANKRIS1, 7. Chem. cos.
t hyl'benzyl hydryl am ne resin, .

Chem Commun , P-3361f), 2-chloro-tritly-chloride (CTC) and related preferably alkoxylated,

trityl halogenid resins, Bayer’s 4-carboxytrityl linker, 4-methylbenzylhydrylamine resin, or e.g.
the amide generating PAL or Rink or Sieber amide linkers as are used in Fmoc chemistry, or

where Boc chemistry is to be used, e.g. Pam handle or the amide-generating BHA handle.

Preferably, the PEG resin used in the present invention comprises a linker comprising a reactive
NH- radical which generates upon cleavage of peptide from resin an acid amide, be it after
initial coupling of the Ca-carboxylic acid function of the C-terminal amino acid residue of the
peptide to such linker or be it from the @-carboxylic acid side chain function of aspartic or
glutamic acid, yielding asparagine or glutamine 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 al., 1987, Int. J. Pept.Protein Research 30, 206-216),
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the am de generating PAL or Rink or Sieber am de
linkers as are used in Fnoc chemi stry, or where Boc
woheosi1989y i s to be used, e.g. Pam handl e or t RET/EP2006/003256
am de-generati ng BHA handle. Preferably, the PEG resin
used in the present inventioB conprises a |inker
conprising a reactive NH radical which generates upon
. eptd f (N an.achd amde . be, it 1
Sicbed Ao PPl ERL O ABRF D SR Bt boe sesin e,
or Rihltnamiden (6{2’1Malihethexypheayl-BiddamBohiktiyEphenssyofRihkeet al, 1987,
peptide to such |inker or be it fromthe w carboxylic
Tetrabgdron bpth S8V ADWKE: i on of aspartic or glutanic acid,
yi el di ng aspar agi ne or gl utam ne upon cl eavage after
initial side-chain anchoring and protection of the
It is apreppassiblesth@ srehnPBGstesihmmdyhaspbe s enixed polyether-pslyedter or polyether-

| i.nkers are nane i de- gener at | l.inkers. Mor
polyefsidi Gt T DRSS S Kpors ooy e diegi. SECTRYS. 118, 7083 and
in USswab, 531 degenerating |inker is PAL (Al bericio et al.,
1987, Int. J. Pept.Protein Research 30,
206- 216), Si eber (Tetrahedron Lett. 1987, 28,
Prefel]%lﬂjﬁrz gr%’llg%)(r)} r%irrl] Eé gﬁrﬁhbgéanaél MR ! LWL YRS eventually further
substifted Bolydtyratic medibidesyshedsinkgBierchirhNelemefyiniphaO¥ieferably, further
Fﬂ' nk et al, 1987, Tetrahedron Lett. 28,3787 ff)
does pispyRt cqmprise 31ys Hii§Hls PHFe X HEMdS fenetipp greypsh bahynly polyether
. a . - . r . « .
rnciSh A BP0 BSOSO T et o anie s bridgn
resin fizeqdly @t viala, handle, toAthe pEhtada arSoot ad@@fted Ifdf ,sind@8Beyame not internal

in, US5. 910. 554. Preferably, the PEG resjn js a. o )
structlgh P J s R P ettt el drfiftion of ‘pure PEG" in
this regy@Nt ual |y further substituted polystyrene noieties as

a defining structural elenent and, nore preferably,
further does al so not conprise any internal ester or

q ' L_ar hut,_onl y. pol yet her ..functi.onal :

PEG AL St R AR e HRS R 1o B win BB B Ay e P of handiing
with sesiderd iveats diging@peaaltFhetodyatheki eAsRsdiRg ¢ ﬂ@gkésﬁnﬂhventions, they

vi.a a handle to the peptide are not accounted for,
allow of prgheskrdge e el ROHn precptiondl viold s Y., crossl i nking

features and accordingly do not affect the definition

of "pure PEG in this regard. PEG resins offer optinal

chem cal stability along with good conpatibility and

A heli?ié‘i%leml%fg sggr?lgrllti c%gqprises helix-forming amino acid residues as defined above; helix—
forming residues in their meaning in the present context are those amounting to strong helix
formers, namely being annotated as Ho or ho-type amino acids in the helix propensity
annotation 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 amino
acids, an empirical numerical propensity value can be found tabulated in Chou, supra. Strong
helix formers accordingly are Ala, Gln, Glu, Ile, Leu, Lys, Met, Phe, Trp and Val. In contrast,
His, Arg and Asp occured with statistical frequency, meaning a propensity of aboutl, in a-
helices whilst Asn was found to have a truly negative impact on helix formation, namely a

propensity of 0.67 only. For prediction of helical or helix-forming peptide segments, a
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with standard sol vents during normal Fnoc synthesis.
According to the present inventions, they allow of
weypmichesivzi ng e.g. T-20 in exceptional yield ardT/EP2006/003256
purity. A helix-form ng segnent conprises
hel i x-formi ng am no acid res#dues as defined above;
hel i xform ng residues in their neaning in the present
t..
comp G Y sy H R S RIBLATBIAICER o ot 30 A ohPLHRL S 1, 1978 A
clustet b4 Bebngly pielip énsiity amnmc&tcaislremdmdwﬂhehh mtceplmr&bhéﬂﬁat two His

cording tq Chou and Fas Rev.. Bi ochem.
and/oaéép (r&@%l} & Q1 %{%d}jﬁﬁ 33 pyying dF%‘%es vaifhin i ?PJ\‘?@“%W amino acid

residu@ER}illI f@lehé Qﬁ&lﬁ! A&t the @ber@é@ﬁ&ﬁ@bwe&ﬁty?oﬂ every overlapping
i ndicating that such strong helix form ng amno acid

tetrapmdsieoﬂﬁgm@nt of suahi hehicgr sgent, tShdhh@lwemagéhem by p@d@gted tp extend to

bott st hOaChRBRLY (5 LD T 5o ER Rafiont s betow

1.00 PPRDABS bieyhelial bialedd alE nfaQ Wiy badu| Attes ehdy &hg lhehx Preferably,
supra. Strong helix fornmers accordingly are Ala,

accor@pgl,y nuedicted fhelix-forming segnri hasgnpvarge glix PrIPeRGt thg{@g larger than
a 51m1r'lie'a§% lp@d@ct?tﬁg a&?@ e(aco%lcbr §1 e r%n%ﬁ?%lﬁé bﬁc%%dlﬁéﬁ)q@mﬁ&f ¥1{1pra

ng a prop ers
WhilsA&rhasvafed beamobom:n’qﬂa/ced m the tﬁbyi ofggptide/eynilepia that batakshbetstructures,

f t l f 0.67. qonly. F
leadm‘g?crg angg%eggthorjgcw?% : gﬁ 3 y[? ki cﬁ@n&gﬁgﬁnger%ray negatively affect
couplHBIERofs IR RAY c?e?kdt@dtbbn%d&lbﬁs B {U@héﬁ? |11§cra-chaun9 %6811)( formation

predi ction algorithmwas defined ou ét al

has ngt bepwupereeived asa Ekelp nbgtyclé fir ilinestrcsphdﬁpgmrwntbemu ds
residues, with the exceptional rule that two His
and/ or Asp make up for one strong helix formng

Couphigs i 1dutiond) td@mphﬁg XreG@dmtd CHAPISYAM NG dRhaFadee Frdibl€fesin/side chain
wi |l nucl eate hel i x, Cal cul ating the average helix

deproms% ALSi tP)b@ff@de@]f yith sianflaig s Hg Phesersypigsis eéot@%éwmploymg e.g.
f ! t
Bo &1 GNATAIF| KR SEATRR! OB AShiE TRHRTAP o coutin s

shouldibe K:algﬂdleﬂrdnpﬁg sythediolsy mhmstoﬁf I érg.Nisinhyétin &p’ezmdl idéividual couplings

howie ment f% S below 1.00.. |fqes areh l'i x- breaker.s

showigig dispectel {0V Eopling © Fisngh dGoUH B FORTRS BT & gBpijnuing with

furthe® By&@€ GPﬂéﬂrG@bﬂorp&ﬁcﬂoﬁf)ﬁqg lﬁ?béﬁﬁcﬁlgf IR GriBed %{ﬂﬁllr&a&eﬁ Moreemptive
average helix propensity that is [arger than a

cappirg wif| §tidl byrepeted i Ne-Arictions epuldeok Fatomatdhamtriqur opepsipt yo the next
according to Chou, supra. Whilst it has often
synthe\éuc Cﬁ%l&)nt enplated in the field of peptide synthesis
t hat beta-sheet structures,

After on-resin synthesis, in particular in case of T-20, N-terminal acetylation commonly using
acetic anhydride 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

methods.

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

but not identical peptides from said gp41 heptad repeat domains having 15- 40 amino acid
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| eadi ng to aggregati on of adjacent peptide chains by
i nter-chain bonding, may negatively affect coupling

woeemt10gieg duri ng and deprotection reacti ons aPCEmEP2006/003256
synthesis, intra-chain helix formati on has not been
perceived as a likely obstacbe for linear solid-phase
synthesis. Coupling reactions, coupling reagents

. I 0

res L P A e R Pl 4 o1

phase synthe3|s protocols, enploying e.g. Boc or

Prefelgl;)]fef &2 tpetfle gegﬁl#egltgé%?ﬁ q%@‘fséé %ﬁgwgipggide segement, the total
lengttE OfHhE %ﬂ;@& del sgeth%éiﬂédﬂﬁﬁil Wwhibl p@ﬁ% cBfnpBsdd-afdde @qufeuleal peptide

test and indivi coupl i ngs Show ng unexpected | ow

segmed @p Ispengfied fsiatileast yl Ssanpinp dcids, memem%@abéy itdg at tpast 24 amino acids,
her of deprotection and

numtl%ﬁﬂ?ﬁ#ﬂngaﬁkégrilcu 3Fc%¥§%§'critical coupl i ng steps,

preenptlve cappi ng of still unreacted Na-functions

uld be favorably carrjied out prior to the next

Prefe@pm Heteetids o ke symfhedlzedhis Thyatopingy Rerag fhe, seqyence

particular in case of T-20, N-term nal acetylation

commonl y using acetic anhydride or simlar

1-SepttP-Placide Vabispribrypetyer-@ale The Bhr-bstAsp-Iap-LesrCluleyerbysGjp-Val-Val-Glu-Glu-Ala-Glu-Asn-28

one-step gl obal cleavage from PEG resin and
deprot ecti on where not using special, orthogona

wherdd HeQfdikRIaDdrRMBciiVhaik R EipaltBRed @nhﬁe @ﬁ%ﬂ}dﬁrok&ted as need may
harvested and isolated or further processed

by
be formvmdwdml hm@l@ aciy refsisiua b 15, commomlgmwld@etm thyeart (see Bodansky,

infra, S%Ft 1%?’[%&1@2“_? ng %rg fetl‘!%_q%r eiﬂ %‘gtg e Cés S E{O{?Ifrglena}yt r'g{yllz!?cfr~=,c{1 % a step

subse{pietis emlhn%td?ﬁﬂwsﬁrbm pribf @REaidle ffoal F@l. MX@APtYRSalREin as is also
sim |ar peptides having such helix-fornmng segnents

used agaphgyaaqerppal ayNdermiapllt &gtylsed not i dentical peptides
fromsaid gp4l heptad repeat domains having 15- 40
am no aci dresi dues and overlapping with T-20 by at

Notatlgathte pfdsenti imvemtoisdhaves felmdsthaPriefiemadihly, thenCadthinblohalf of the

> o

thymag% Lhe rltag,t,l ]lrji(ri‘lgt Bltéq P{s@lﬁgﬁgﬁl E}Bg,g::llpgg qu t%gté}npuntles by chain

deletl%ﬁﬂ@l%né@ @os@é&CﬁnVﬁHaP Brdaast yidla AR R8Sg éli‘n@&ep@@é 9ynthes1s This
hel i cal peptide S%Enent as specified is at |east

part o Hersptadd ks bepm famg tebe ﬁﬁmnyely tiffieultito systhssize4 am no
aci ds,

Vice versa, during linear synthesis, it is also feasible to use such oxazolidine dipeptides

according to Wohr et al., (Wéhr et al., J. Am. Chem. Soc. 118, 9218).

EXAMPLES

Solid-phase synthesis of T-20

General Procedures. ChemMatrix resin from Matrix Innovation (Quebec, Canada), HCTU from
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 polypropylene syringes (10 mL) fitted with a



10

15

20

25

30

nost preferably it is at |least 30 am no acids | ong.
Preferably, the peptide to be synthesized is Thynosin
wQ200savsTg t he sequence PCT/EP2006/003256

| - Ser- Asp- Al a- Al a- Val - Asp- Thr-Ser-Ser-Q u-11e-Thr-Thr-

Lys- Asp- Leu- Lys-d u-Lys-Lys-& u-Val -Val -A u-d u-A a-d

u- Asn- 28 wherein the individual am no acid chains are
polyet#ﬁgfé'hgtpSP blgghslgrn gl"lrgrgg‘ l#l& @&{ﬂle Qéagegﬁwge I eogég%(;/sﬁgﬂoxp Removal of
the Flhw\gr@q:ge/as ratried @uttwifls @q:aﬂddmnBMF d: &fv/a) (for2 min, 2 x 10 min).

jnstance). Mre preferably, such pepti IS
Washiygs HEHSAIdeRrosCHpy coURES, 31d Ay d%megeea% P Wete; qaldgd out with

DMF ¥ Qtd‘@ $if) B Ch gbg (55t £08l Igﬁg%gﬁgfeﬁ&mﬁl%sl'oqnﬁ\é%wéﬁ@é resin. Peptide

tymal fasi’n as | 0 use har maceutical is
synthdsist ieaqumlatnynsaemdtvyashessdere ﬁdeltfalmllqﬂ, at2hé&Cpr esent
ave .found t hat y e C-term nal. .
Autory e A Tl Yl et Bl iadt oy n TR AR YALC posti B ST Rzer using a
FastMb9 pSarafiaing (M0 oF re@fn. t he i npurities by chain
del eti1 ons and hence | osses in final product %I eld

Remoygd 98 the Tgogiwias prgripd ﬁletavﬂfp%ém@yﬂmég DOV Fipfi -+ gy in The resin is
WaShe}:dgglggml\gg&tIH@g@BWmﬁ lﬁﬂgﬂ pRE figeky emely difficult

I cé ve urirng T near synthesis, it
Couplirgs. %a&aﬁmﬂge,kﬂmod—mmmmc&u (09 axagloll 0 ciymier) @krepaemssaieai in DMF and

accordi r. I, ( r. et al . Chem )
0.9 magY of gf@%‘%‘? » Bl pioe st ﬂgﬂ%f@ldg%%“ﬁ%ngilsmﬁfof 2 M DIEA in
NMP fs #ReFane iRl SOR’&%E%QH&I?S%@I’I‘G@H@ @ﬁ@ﬁeﬁét?&nrﬁée@ fﬁ@%l&ﬁiﬁé kake place for

I nnovati on (Quebec, Canada), from Luxenbo

30 mihrolet Itheegsmtls]lwaf(h'éé I(6 Hixniew), WlltlsDaéIF ), Protected
Frnoc-am no acid derivatives and Rink handle fromIR' S
Bi otech (Marktredw tz Ger many) . Manual solid-phase

HPLG yvehe8 iphaeéstubad Si@echeayt™ i qu a,60l18preRY FaiRe (ENHMAILS and were
fitted with %ngﬂ)/gethy ene porous disc.

from gb?!t“zférﬁ glandld ABtlytigad Si96 Saief Out OfTy Bitasy instramienncomprising

two sg@%gc\ﬁ% | %@ ;%%ﬁ) ((Wag rgrlﬁﬁf) Pﬁl@m%gg rnﬁjgcdcog{’w at\%dbstﬂ7 3utosampler) dual

Wavel\i@h idetgstob EWaren2487), rmﬁ@&yﬁtbmmonﬁ@ll&ﬂ (Bf@ze Q’BCQO) aig‘ar [ detectlon was at
ection_ st epécwere carried

220 iy, Ad i R pECHSERECTRORp oA EY Ay BRCL L 488 FEA, from 30%
to 709394 YSREAY resin. Peptide

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

to impurities in HPLC analysis.
Example 1

Ac-Tyr-Thr-Ser-Leu-Ile-His-Ser-Leu-Ile-Glu-Glu-Ser-GIn-Asn-GIn-GIn-Glu-Lys-Asn-
Glu-Gln-Glu-Leu-Leu-Glu-Leu-Asp-Lys-Trp-Ala-Ser-Leu-Trp-Asn-Trp-Phe-NH; (T-20)

Step 1
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synthesi s transformati ons and washes were perforned at
25 0C. Automatic solid-phase syntheses were carried
wouabosiszam ABlI 433A peptide synthesizer using BCEaR®26/003256
program using 0.10 mmol of resin. Renoval of the Fnoc
was carried out with 22% pipéridien in DV for 2 + 7.6
mn. The resin is washed with DCM (6 tines fro 0.5
Fmocgkmc-éﬁ]gnﬂ%ix(ﬁ s%tjomes) Coupl i ng. In-a cartri dge, .
noc-am no acil 9 mol, 10 equiv) were dissolved in
DMF and 0.9 nmol of 0.45 M HCTU i n DVF were added to

Chem%ri%%%s&é i@dgm hQ? 25 m,lr%nhég ! cte% 11} W@ ppgg e syrmge The resin
was sM§E&Ed to fﬁ@%ﬂ&b‘iﬁ&%'\ﬁ@h %Qﬁeﬁh}%ﬁ% Wigh Cﬁ%()g (B x Wﬁ‘lﬁl)t DRIF (3 x 0.5

réesinis washed (6 times) wt reversed

min), phd HME ¢F urﬁﬁn@y)nfﬂacm )F(mcw}RmkSlandle (% ¢qw) and DEEAnt equiv) in DMF

I d t
0 mipae Fed, SRR AR o HEA s M E R ). he
mixtuteWaSRIVE Rtir Sethanedaily FoiNPE ab ¥\ eresin Mk Sy ash@lLivaRaM® (3 x 0.5 min)
injector (Waters 717 autosanpler), dual wavel ength

andth&é’tll@mdé‘ﬂt?waéf%g@lS?) and systemcontrol | er (Breeze
V3.20). UV detection was at 220 urn, and |inear
gradi ents of CH3CN (+0.036% TFA) into H20 (+0. 045%
TFA), from30%to 70%in 15 mn. MALDI - TOF and ES- M5
anal ysis of peptide sanples were perfornmed in a
Per Septive Bi osystens Voyager DE RP, using ACH matri X.
Fig. 1 shows purity and yiegtg of product in a) HPLC
chromat ogram and b,c) M spectra. Yield of pure
product (RT 7,078 was 50% relative to inmpurities in

BTy FONUAD S R e g S - e St Qe Gl R
Ser(tBlﬂSGht@‘ﬁ)éQsﬁﬂe@al_JGLJnﬂ_srt (g'ﬁz?-Glu(oLthg-%ys(_Boc)-As:é(rlzr E-Glu(rowu)-

Gln(Tryf,);QMOtﬁtfj Im@LmGﬁu(@fB%ij(Ot u)-Lys(Boc) Trp(Boc)-Ala-Ser(tBu)-
Leu-lgrﬁfﬁ’occ)-@sﬂhrgjfmw)-lxﬁer-ﬁﬂ-ﬁmk-ChemMatrzx—resm

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

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

Step 3
Ac-Tyr(tBu)-Thr(tBu)-Ser(tBu)-Leu-Ile-His(Trt)-Ser(tBu)-Leu-Ile-Glu(OtBu)-Glu(OtBu)-
Ser(tBu)-GIn(Trt)-Asn(Trt)-Gln(Trt)-GIn(Trt)-Glu(OtBu)-Lys(Boc)-Asn(Trt)-Glu(OtBu)-
Gin(Trt)-Glu(OtBu)-Leu-Leu-Glu(OtBu)-Leu-Asp(OtBu)-Lys(Boc)-Trp(Boc)-Ala-Ser(tBu)-

Leu-Trp(Boc)-Asn(Trt)-Trp(Boc)-Phe-NH-Rink-ChemMatrix-resin

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

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

Step 4
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Chemvatrix-resin (0.1 mmol, 0.45 ninol/g) was pl aced
in the pol ypropyl ene syringe. The resin was subjected
woaodchiesel | owi ng washi ngs/treatnents w th CH2ECE/EP3008/003256
0.5 mn), DM (3 x 0.5 min), and DMF (5 x 0.5 mn).
Then, Fnoc-Rink handle (3 eq®iv) and DIEA (6 equiv) in
DMF (1 nm) were added, followed by PyBOP (3 equiv) and
u The, pi X 0
Ac-T; Lilir-3er &e:; g‘nb%%' %B'Pjg'r: u-ge &}gl) glti Ee @éls, Ag);_\?lall 1- Wg—(%lfu dL);s—Asn-Glu-
Gln-Gw-tlhau% G?u-l,eﬂ-fﬁpm_)@)T rpMlalSee- Dt pd srnTipeBlie-INEE, (T-20)
negative. Step 2
H Tyr (tBu) - Thr (t Bu) - Ser (t Bu) - Leu-11e-Hi s(Trt)- Ser(tBu)
Thepesﬂiﬁié ﬁﬁslqra‘é@ & ?eﬁnlﬁ( r%‘r),% LG ()95 C25I Sn%_l_)rand theartu&uléeugvas
allowed_gnss(ulcﬁzr)zms Ahen.s ytha/ hex@dBerps added, the peptide precipitated, the solvent

was re(r%\g% #])eg @61%1&%9 é §élk{ (ef;%[aj jat(lg el%lexane z)vasL fdded aﬁ& remo‘)ed after

centrifidtidi. P{1BO ©perASed Whs depdited BReral Fhes. MthdRyNK; Clie MBtwdsedded and

resin The Fnoc group was renoved and Fnoc-aa- OH s)

lyophilized sequentl ally added to the above peptidyl-resin

. | ynt hesi zer 433A as

EI M%,ectsaigc;al %zlexg : _mﬁgt @g%ﬁjm}z 548
Ac- Tyr (t Bu) - Thr(tBu)-Ser(tBu)-Leu-IIe- His(Trt)-Ser(tBu
)-Leu-lle-G u(QBu)-d u(CQBu) -
Ser(tBu)-@n(Trt)-Asn(Trt)-An(Trt)-An(Trt)-d u(Q Bu)
-Lys(Boc)-Asn(Trt)-d u(Q Bu) -
An(Trt)-Au(QBu)-Leu-Leu-d u(Qx Bu) - Leu- Asp( O Bu) - Lys
(Boc) - Trp(Boc) - Al a- Ser (t Bu) -
Leu- Trp(Boc) - Asn(Trt) - Tr p( Boc) - Phe- NH- Ri nk- ChemVatri x-
resin The final acetylation was carried out with with
a solution O Ac20 DI EA-DMF (10:5:85) in DMF (5 i)
for 15 min with sporadic manual stirring, where
ni nhydrin was negative. Step
4Ac- Tyr-Thr-Ser-Leu-11|e-Hi s-Ser-Leu-1le-3 u-d u-Ser-d
n- Asn-3d n-d n-d u- Lys- Asn- d u-
A n-d u- Leu- Leu-d u- Leu- Asp- Lys- Tr p- Al a- Ser - Leu- Tr p- As
n- Tr p- Phe- NH2 (T-20) The peptide-resin was suspended
in TFA-1Pr 3SiHH 20 (95:2.5:2.5) and the m xture was
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15

20

25
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allowed to stir for 2 h. Then., ether/hexane was

added, the peptide precipitated, the solvent was
woenwvessaf t etr centrifugation, and extra et hePChERP206/003256

was added and renoved after centrifugation. This

operation was repeated severdl tinmes. Finally, H20 (5

nm.) was added and | yophilized. ElI-MsS, calcd. 44809.

Clainﬁound: mz [ M2H 2+ /2 2248Clainms 1. Method of

preparing a peptide, characterized in that said
pepti de which peptide may have individually protected

1 o B SRR SR Rk tedlif fref Rk BapdR JHER B e may

S an

apgRfd RhividuelyBftéted thddstdmphstidekiig apidpridedtains is prepared
conprises a prolin-free, helix-form ng, segnent )
c bawidstoi afglid iphaserwilicly polii phaswistap GBIl 1%%65%% and wherein the

r r : -

S SBrRRTRL) S8 A ARl Bk S o0y nor s

Mebiitighoas maindi ol fesida¢sadomptisinghatrleast fovir pededted drhaprdtéded helix-

| gadi.ng ca acl({?y of the PEGresin is at least 0.5

m%%‘FI?”@g amoNcidsaesidieSor ding to clainl, characterized

inthat it is an Fnoc synthesis. 4. Method according

to claim1, characterized in that the helix-formn ]
2.s dgtleort adcerdimg logdaim 1 Ghanaoiczqdrin fileat disl lpading aapalciéjagfg thg PEG resin

resi.dues.l.ong.,,5. Method according to one of the
pﬂ%%gﬁﬁﬁ%5@P§P%%, characterized in that the peptide is
linked to the solid phase via a functional |inker or
handl e. 6. Method according to claim5, characterijzed

3.i Mathed aqcpuling tekdaimls chatacisrizeé iyyhabit 4 aniimeg siedesis.
preferably is Sieber or Rink amde |inker. 7. Method
according to claim1, characterized in that the PEG

4.r dfdthod sccardimhiondaial K\ychinderetizednaltha eck Hefi-foaming st@ment is at least

ich am no function the peptide is bound formng a
Vc@{)emmerpgt:f%&@& 18&9?%&%1958%& PSdeng.

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

linked to the solid phase via a functional linker or handle.

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

linker, preferably is Sieber or Rink amide linker.

7. Method according to claim 1, characterized in that the PEG resin is an amino-alkyl-
functionalized PEG resin to which amino 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 is resin is not a polystyrene-PEG mixed or co-polymer or block copolymer,

preferably that the resin is a substantially pure PEG resin.

9. Peptide-PEG resin conjugate according to claim 1.



8. Method according to claim2 or 5, characterized in

that the resinis a PEGresin wherein the is resinis
WO0abosaogrok yst yr ene- PEG mi xed or co-pol yner or BCO@R2006/003256

copolynmer, preferably that the resin is a

substantially pure PEG resi 9. Peptide-PEG resin

conjugate according to claim11.10. Peptide-PEG resin

10. %@hHQ@E@ dﬁ%ﬁ%’bﬁju@ﬂte ta@ccﬁ'hlﬁg 0 Slaint DadasdcRiizé®@th tha thbatptide

noi ety has the am no acid sequence is _R -
'E;wlefmrasﬁm arthiso-abidesetiiencSisrR 1- éE}/IﬂThéS@ -eu-Ile-His-Ser-Leu-Tle-Glu-

%%’%rfélﬂ &@p%&/ghﬁ'pgl'ﬂﬁ ‘éxs%erw@ Rs% ela“Ié;l u]l-f’%]ueﬂa% %ys “Trp-

VRRL SR TrpSA 1 BEEL andaﬁhe@elﬂ mﬁyﬂbh&tﬂF ot aenammnable protection
group, nost preferably IS acety erej

5 i grqm.mmsépreéwhld Rlcis @w’t&s p%@éerﬁwh? Eﬂdﬂ‘ﬂé‘l‘ B ?%E regidues may
s C Met hod according to
(%%&Jhsg a%%a(%ﬂgc er | gﬁ{% %l%a? hat the peptide has

the am no acid sequence R -

11;- ! @Ehlaé:q?g{ng lfoe léla%r!a o|;||6S cllsa%ctel'r?zlél:d n ﬁla‘ghe pept1de§1as the @ Mo acid

(%e adits - R ’Phr%éi‘-L@uLﬁé-ﬁié Sl 1tk GﬁiJGﬁiiBeﬂ-Gﬁr AsPGM-Gin-

er-Leu- Trp- Asn- Trp- Phe and wherein R is
10 a@m -Liys-Asm- Cﬁu@nﬂaﬂtee—-lmudﬂ]elchlbﬁsmﬁﬁﬂﬁrp MSM?%TW'ASH -Trp-

BB e S LB T S5, 0 prein e
Cihaipptidy ik @Fedvémﬁélﬂdhe fchin a0l dopagetdds a one-step
cl eavage and deprotection.

12. Method according to step claim 11, characteriezd in that the cleavage is a one-step

15 cleavage and deprotection.



