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WD 2004/ 104023 PCT/ EP2004/ 005568 Synt hesi s of
Pepti des Description Chem cal synthesis of peptides
w0 somab4o2est abl i shed. In principal, two differeit/EP2004/005568
nmet hods can be di sti ngui shed The synthesis in
solution is often very tine consum ng and therefore
not useful for sci en?YPF'@e$'§s‘éfaP€Ht'dﬁﬁer eas the
synthesis on a solid support allows a fast
Dég}frll?héﬁtl on of reaction cycles. The protocols
avail abl e for solid phase peptide synthesis (SPPS) are
based on the Merrifield technique (Merrifield, R B.,

chbmicdE tvﬁ%t%[? 8?%%88?@5 it 90 Alsiisheli© 1nS b{lgéf Ztlgvo different

eptlde Sequences on an |nso
metmmertadﬂ)eMd|sImgmshetd1eleerm/hthe$lhan selpdioat isonfteh very time

copSuHVag BRE TS5BS e ULl (hcat B R Pankrg by Mhergas the

syRtHexes offa sefitli UPpDr( SHEWBrad Z8st dﬂﬁl’mlzaﬁlon of reactron cycles. The
l\/brrlfleld type synthesis) and consists of

prptqqow@ngﬂ@tzl@;f@r solid| phases Pep,tﬂd%tswtheaﬁl%&ﬁ?a%) 8rgdasgd on the
ME it Eeéﬁl%ué‘(‘d'é?ﬁf‘é\)ﬂ 'RS?CUO%'Her i &Bc. 85 i§63 2149), to

amno acid derivative [s fi'xéd covalently through its
sy@tmeesnm Reniiddsy witte definest sequenedsnan @am iasalgble 6plid support

C i Z
WI’%IS h&s%ﬁg&% tfg }R?E%gﬁéﬁg% c?fdsél I%%.Ieﬁgs é%rg E‘SQE ge handled
bys sitkeplehflitratiom cThe rgP P hak i‘deve‘lcbpsed ea_triemelacﬁa@t avea number of
vag\[a%{tﬁgtsgg}nqg{jggéheefyg ae qrr |e§:|- Cg%rsg:qgig@sf@r gcgér?stlsets of the
folfbWRiMgSéteys: 20 2. In a second step, the group
protecting the NNtermof the first amno acid is

L.sel dota {iestystepnvasidtable selid suppertsnalix (FRsimkigt chasene to which
an?%'nﬂﬂgeéélﬂaﬁér\(\?a IVOH E)sgﬁggad%\%lé&lyy Qﬁr%.\(}_ﬂn léntnférﬁ‘ﬁ'egsually the

€ sequence eslzed i s | ed
firkt Eetetmmahammanamnb ajribepsexfudrite fo betsymthes:zeutnsj,anchored to

whi I th d 25, si hai .
N AU AT P ) o b Bgr dDFI ADEhPRE SU4Y FGRN functions of
thi AtRSamiho hEidt e ditdtestediPby iPh6tditiverdroppetebrdigg to the state
c)fggoup is renoved fromthe freshly coupled am no acid

eiarht usuallinerrapatible with fapeen %rdBP(%)r C"W@‘Sﬂi@kt am no
2.acCi qn LB%hd §f?=.|d6%9??‘ ggﬁa\ggféﬁﬁgsthgmﬁfﬂ G€the first amino acid

i ncludeS a cyc i ned sequence
is skleghivaly lairhd\sed:.an be built on a solid phase support.

3 'fo‘ﬁ oﬁlﬁteﬂgfg‘; SEeRy Ehuepﬁg?(? aiﬁ&%sag)ﬁhgel‘?\?ﬁ d%ol*r%sfa&h&%%epo the 2"
amino acid in the sequence to be synthesized is coupled to the free terminal
amino group of the first amino acid, while themselves having the amino and
side chain function protected by the appropriate protecting groups.

4, In the 4™ step, the N-term-protecting group is removed from the freshly
coupled amino acid derivative and step 3 is repeated for the next amino acid.
Thus, solid phase synthesis of peptides includes a cyclic process by which a
defined sequence of amino acids can be built on a solid phase support. At the
end of the process, the peptide is released from the solid support e.g. by
treatment with trifluoroacetic acid (including different scavengers).

Simultaneously, the protecting groups which might have been present at side
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treatment with trifluoroacetic acid (including

di fferent scavengers). Sinultaneously, the protecting
w@eaupesoehi ch m ght have been present at side R@/EP2004/005568

2004/ 104023 PCT/ EP2004/ 005568 2 chains of the am no

acids, thereby protecting inidazole-, mercapto-,

carboxy-, am no-, alcohol™= or~ other functional I y

rel evant groups, i ght be renoved. This leads to the

final peptide, which often needs to be purified on
cha$ru.=i batﬂeeamiho @rc&tspgrapﬂrbwpﬂnethl@thdamlml ,Ipecmapkd, Marboxy-

nmul t aneously s rate and

aminga) 9188nE ST BHRS JBACIONaNe SHEURE P dive MENE RS epaved. This
lead® D! 8es ashd|INpEBBES, iwhigh a@ﬁ@ﬁ dnésud keoks poripedt ble suitable

synt hesi s. V\hl | e synthesis of small S‘p tides (up to
chrgmatp@aphic eauipmeptnousyedyl am W/ M é%ﬁsewcwﬁuqﬁhé% able to
smhh:%flﬂ%@gl%éé(dgrg?é éﬁaﬁag}ggé%atﬁﬁ%ﬁ%drggﬁagﬁtﬁt@e%@ d ARHE steps
arepromsatered sn daptle spetahdarditektidoks ar peptide tsynthesisval |

protein” than to the term"large peptide": a) Peptides

of this size usually have not only the prinmary
Whilé rsyettess o(fsﬁﬁallel’[b@ﬁhdebL(Upadosgom@e@)maswamﬁ hqunobmm with

hel i x, beta-sheet) and a tertiary struct
SPi{%tgchn'@w ridese mﬁ@r“m@?%ns i B?Pﬁaﬁet@rs%&gi Hyyp to 120

(or %l s Se?(HIﬁHdJSElﬁg T‘}%H Srdd@z‘?ﬂéé‘@oﬁ‘@spﬁﬂﬁ' ﬁﬁh‘tﬁ Kdtter to the

nlquealmsoe%r build up of the
termusmalypmmmtm@ tqH‘eq/tetrm g@p@mld@ any tooI to

a) te eipgt tsh%f Iﬂgrgﬁgl %%HL %Bmétorbrﬁy_rﬁ?é: | RII ¥¥ aElﬁiucture

st ructareés-in
(seqaaht®), b so meonnddmey fsuﬁxd:tml@ qé. g ahgkx, petd-stest) and a

i S even gr.avat by the fact t t he .simu
terliana HmSHE ke | Bl EPDer » QISBRSE iy QRPN dhTaIns) to be
corfs‘%n‘U%Y@él Whilerteleofdriols G4ris JfeReSHRS vahnididBirh @ofdly at the
bwg:ho uct concentrations. Under these conditions not

up ofntheapoimary drustorei feYodeural. pravidenany ©gsée control the
intladGolePBat Rl ﬁ‘\ta%idﬁs o"fe%eﬁ%ﬁagl;f NG ﬁ:@lecldrrﬁséﬂ?ubl‘?ﬂgs iR a suitable
other Ins t

interact wt t ead rano
waf/on'tle fgck SF mohtno! pnediamisne cruthe Wldimg hélargyoplaptldzeds even

f ' i ni th fied d
L T S e T ey
thd PédiAEHE ¢ehdval df dhridgecivé gf’étﬂimwtcﬁwery high local product
i nteractions co%ete and there is no technj

congeatrations. Undesinese copdiions: prtess! va@é'zﬁsaﬂ@gy'aﬁfﬁlcgng occurs.
In HdRNcARSULAS shﬂthf Hr’b‘%&in@%‘léa)éek!sf%ﬁ\sﬁ] de,m Er&h&wln%ract with

aggrega tes, do not show any desired bi ol ogi cal
eadcbthartlystead of intramolecular folding. Similar problems occur, when the

lyophilized fractions containing the purified product eluted from the LC-system
are reconstituted with solvent. Thus, intramolecular folding and intermolecular
interactions compete and there is no technique available to control this
process adequately. This often results in functionally useless multimolecular
aggregates, which do not show any desired biological activity.

b) In case of the synthesis of large peptides, it is preferred to use
appropriately modified (protected, partially protected or unprotected) peptide
fragments instead of single amino acid residues for each cycle of synthesis.

Usually, small fragments are either connected by ligation or fragment
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b) In case of the synthesis of l|large peptides, it is
preferred to use 30 appropriately nodified

W@ proatiemeed, partially protected or unprotect eRT/EP2004/005568
peptide fragnents instead of single am no acid
resi dues for each cycle of synthesis. Usually, small
fragments are either connected by ligation or fragnent
WO 2004/ 104023 PCT/ EP2004/ 005568 - 3 condensation
techniques in order to mnimze the nunber of

copdehbetion tetiemgues Thiovdes téuRiniMiidh ethfeaﬁlﬁmlbbatoftéwthetlc steps.
cycles usually do not have quantitati vg&)ébel ds

Thigds eyt e dactothadtheneydles auathadoepeanpye d%@?]tﬁétwe yields
arQ:]c tdd Fhéhny WEE@V en @n?ibineﬂﬁtlhr?a&ﬁldpéblé‘gﬁcﬂﬁe Sdfnﬁbﬁ:l Moreover

m Nno acl dS mply can be prevente ﬁ‘?/ COUp I Ng
pmbtﬁmatlca@rmimgusngfeﬂdg@r amisongciesagimplyacia. bEnpm\\eented by

A 0 rjise
ifor e, kPR FRps e s a BEd St PofB. Aldiah the case of
fréigmleﬁg comcdencatiphi the pysthlem Ersespwhataathemnlorg aoupling times
IS fusi C;lmted dduetot n-di ffusion of
afe ] REUBRbIUEIG AT AP TS GSHE: mane dov JEREon Velocity s
dlﬁ%?%\‘\' ﬁ’M"te‘élfaﬁa'QjJer 268'TRBt Son RiffioR Wt fixt AR fdd) chain and
surrounding. The |ong reaction tinmes often lead to

subqp@malddrfauﬁl@ﬁ degfravdowt of rtheehiagipents Bt theaepores of the resin
surrd &l &hgaLrh%%% fﬂéfad&.oﬂf EH&% braAneatstd 9 %&@&%'b?éj'degree of
\NFII fines a°’nee

eep reaction tines as shor
ragenpsEiorhlat. tHEh €-teystinakpmino wdroﬁahleetﬂwagmpntﬂorterbe soupled,

whithelinen asBrdRciroporiach g bRh Secdiort gn Psas bl 17 Rest way
toS 8l éltdofre @ni@ plobl@at isasp codemguni swutibe. maatctagsecalcspps does

the cycle, while repeatln% this procedure at each
n%tt @ﬁowﬂet RB SpRFeASH o Bying; bpth GRAEFOR] PATtRENS 19 psolution and

Q'T[Hcﬁot!hem%uﬁj‘?\ 'trh%dn%&n%bbyof%e%y%ré e Rsielry @ Brocedure

nmeric suppor l'oading of the resin Wt
atﬁach‘ slrept ofathiengyrdbesisof t en goes al ong with

2SR P PIELRIMRSRAA B resicues on
pél?ﬁtﬁrmgum'ttdmj trestoadimg effrtbe r@siyi wetﬂn tl'neﬁtstd@mmo acid often

nt hesi s bl ft dt f
94T NGy WIS o0y YAt icrigl WeRY B Agse Esiscare spmmercially

ax?éf‘fétbh@s'tﬁes(g dberﬁbtd&iﬁer M'I@Bdir@sdﬁﬁaﬁﬂfé edst VdI€ for a given

publi cati on of ly et . (Journal of the Chem cal

P%ﬁl%synth@@mprqbwﬁ afgm s hqﬂbﬁéfadt hors conpl exed an
M%F%E%fﬁ&k/qﬁa%ss?f“fépoﬁgf REHMEnLﬂé.LgJ;gR@ﬁ%e sYrH:(I;ess of peptides,

ron<pl-systens
which is documented in the publlcatlon of Comely et al. (Journal of the

Chemical Society, 2001, 2526-2531). These authors complexed an amino acid
with chromium using aromatic electron-pi-systems e.g. as present in the side
chain of derivatized phenylalanine. These complexes were produced in solution
and the pre-existing chromium complex was then anchored to a solid phase
and one synthesis cycle was performed successfully. While the principal
applicability of metal complex anchoring to a solid phase was demonstrated,
the procedure differs in the following aspects from the invention presented
here.

Comely et al. attach the metal ion to the soluble part of the system first and
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chain of derivatized phenyl al ani ne. These conpl exes
were produced in solution and the pre-existing
wa@ kooetroaoes conpl ex was then anchored to a sol i dPEITEB®04/005568

and one synthesis cycle was perforned successfully.
VWil e the principal applicability of netal conplex
anchoring to a solid phase-whs—denonstrated, 30 the
procedure differs in the foll ow ng aspects from the
invention presented here. Conely et al. attach the

thefEEALh&©RhEOcd D ISOItBbhesod tpHset e thesketorid rs&épﬁlr’vdmle the
WD 2004/ 104023 PCT/ EP2004/ 005568 4 then anchor th

inveatiph dxesentgddireds pirgsd amattReh®erhAf etdh onmiq spfid phase
firsk nvq_lg RLn r?ém%'?g eth hSF(ﬁW g B??ﬁ&’e %aﬁﬁ tﬁcm@%h@fphase This

ons O a Sso rst an en anchors
abctltseegrom ofgtrpeptsuadeantaagas efothehsystein preseased byHEemely, which

l.i shes on he dlsadv nt a e
s BREdbT sy e SR AR BRG ol X A i S appse the
codihrrmmwémb@@at @eﬁW@énCﬂf@aﬂmrﬁi ddie sloki chaihasandt deromium is
coordi nati ve bond between the anin a0|q5£|de chal

stran@eic KA iNGPPRY bEFWERREATOMMM NS iSOl EYRRRTT: Thus, elution
of "EhéoﬂMm&n%lmec&Hbégtcﬁ%pEthés tHeUpeplidet tOmplad aII\W@ys with

ex Wth conpetitors elutes the peptide conple
chr@lnways imistachiemetiic amauntsthsing ahached t@n&b\ﬁw@%p%# nlﬁelther for

e [
ar AR hBatd et SOt s e el o ptbrce e
is psptable. tThes cd;mpwtfmrheed Tbye d:be'prrwen‘tmme;drdsy:ntdtb here is
|nvent|on pr esent here i cte ed b ron
e BEERRE SRATOR of o FRET S 658 Bl BhpEBn casiy
re\F@§|'b|lé’ chefitRrsividtie thBepaptied aMdim. tThes I@ﬁﬂtsl d|$ Qhalumon of the
his ends up in elution of the peptide with

Pesn@%mthqtﬁlsuéﬁﬁnﬁai asNOwRSpf m@ﬁ@ 19@$ REiNg ?Eéﬁ'é%d teit.
Cotﬁehéjeﬁ SFO[EL e E{/ Lmusumﬁe?l‘h%ré’)%enf‘dﬁ%d 6P HRbRERR: éﬁ"té‘ﬂ?l@ while

omat I'c Sy I nventi on presente
thé m\&ntﬂ)msresg:ntérdallwre ds usbigethelafiontnoletiase mihinhtqopedipatively

the netal i.0 | S t
b'rtdaﬁﬁﬁemﬁé?| "Gy Vgt 'n(fgrgl o) goa%tg“bsroup%gs§ E%gr%%ﬁ lggspan of
stdfrfar@eodRigngdupsd uehi gragsk fean beheésighed amdl optimized for

strength of binding using the vvholerer? rtoire of
ch@haglam @nﬂosgw&ﬂ#@t% %{ﬁe%& diSing hes (il egeRgrtoire of organic

S fRRMLE I
A i

prerdmhedmdnet qfferrsatmsﬁmucswgf@ahebfﬂe@dnbtwand adaptab”lty than the
system of Comely.

The system presented by Comely is in so far disadvantageous in that it needs
inert atmosphere to protect some of the reagents used. Even under these
conditions the yield does not exceed 90% per each step, which means that
longer peptides than maximally decameres can not be expected to show
appropriate yields. The invention presented here and the complex chemistry
used for it are compatible with standard fmoc chemistry and do not need
special atmosphere or instrumentation. Comely employs a harsh procedure
that is slow and destructive to the resin to set the peptide free (48h oxidation
of the grounded polymer with air under white light in DCM).

While no other use was made so far from metal complexes in the field of
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The system presented by Conely is in so far

di sadvantageous in that it needs inert atnosphere to
w@emtact2sone of the reagents used. Even under PCTEB®04/005568

25 conditions the yield does not exceed 90% per each

step, which neans that |onger peptides than maxi mally

decaneres can not be expected to show appropriate

yi el ds. The invention presented here and the conpl ex

chem stry wused for it are conpatible with standard

cheMEalC RGAt gy é‘t"‘aéiﬂld&t RReHl SAARYals AAMSRNRT ether area of
i nstrunentati on o s a harsh procedure 30

recorabiriants poeduatiprd eaft buzmp . t Hewewern it ds sesed olely in a
cthr%%ngraEhﬁcggéé% ?5' d?&c%%r %&}Eﬁoa\h&“ﬂ% n(':")éﬂ:qﬁé??efjcules from

cruds bisldgicab niaturfesoon bEﬂ@:_i;lcaloﬂpildsxmsa |smglhestépePdtlets on such
WO 2004/ 104023 PCT/ EP2004/ 05568 5. che

StERoRss! LU0 pepPrEe SRAAVaY fSTEPMD knpRinadieqgiate  and

i ISﬁ*léftfetatfee@QI?‘;ﬁl(fE@nA 253308t USPAA8 17880, eBaddesl Agarose suited
However, it is used solely in a chronatographic

fos:e@hrpﬁ@atasr@hléopurlﬁﬁatﬁﬁn i o d’ﬁF‘P@ﬁ"Qﬁnth%P%‘tﬁ%afs commercially
gﬁf‘em g@&{;gwd A %Hf&lﬁﬁ\'g ThEtHHBNRY side chains were

ogi in a single step. Patents on such 5
cosustramgj ewithisiheg imtgatiopetalarsiev e \ﬁe@excbatraufmedgtransmon metal

I d
copBpR3eh 25811 Rlenl SERLF LASEAIS BF1 5L ayen gestide (e
WOOA-960 388 A0GT HIA-A- OWMS@)at iAdin thése edesﬂmpnmnis document the

RIS RbUIEE O TREGA M ATAGE RSNy 7 AAHRIGR R/ QiePyrification of
bl?ﬁﬂﬁécﬁﬂ'@é edoWel 8r iRy 86 §i¥tiiRtbIy AheSatuhe ofitfe-igbahtion and its

I xed transition netal 10 conpl exes as | um nescent
applisatiphs @srdssgehed bedewa gi ven peptide (e.g
WO A- 9603651A1; EPA-A-0178450). Al these descri ptions
docunment the applicability of metal chelate
Theecdfuhirmae$)rbblehheo dreadoleed warsdiooestpblish acatiiaihe method for solid
bi onol e es. Howevyer, t do.n he nat ur
Pl PraiEorPUirA e abfpiereiTieoRErapatBR BEGHA 3hd large
pé}ﬁkd@y lnlrﬁJdTﬁkf sh@ﬁhmtﬁ%bdi/reobiz@fﬁrﬁﬁmb@cu&@ Ve dtint@snent problems
establish a suitable nethod for solid

ofsthe RBBBSor Jaras p@atld% 'éhﬁjP?EFGF%{|SHQPEEQSQ'@€§&$'PUna‘$FChEd to
th%ggélld Qﬂgpér"i‘{ %@ot bl ﬂe%s df%leuﬂbﬁgfiéﬁsc\pa%\’gé r}e?chevﬁd separate

am no mvent t he SPP
synthesiaege pepidekes,havirg petmdm@hmulsﬁbldedrewusmeg/ and/or

. glttaclhed taQ
intermolecular aggregates.

This problems could be solved by the method of claim 1.

Provided is the use of an activated solid phase comprising a solid support,
metal chelating ligands covalently bound to the solid support, metal ions M™*
with n = 1 to 3 coordinatively bound to said metal chelating ligands, said
activated solid phase providing coordination sites for the coordinative and
reversible attachment of an anchoring part of a peptide for solid phase peptide

synthesis or peptide purification.
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20 the solid support. Another object of the invention

was to refold and separate synthesized peptides
whanungtoendesi red m sfol ded structures and/ or PCT/EP2004/005568

i nternol ecul ar aggregates. This problens coul d be

solved by the nmethod of claim1l. 25 Provided is the

use of an activated solid ph&se conprising a solid

support, netal chelating |ligands covalently bound to

the solid support, netal ions Mhi+ with n =1 1to 3

coordi natively bound to said netal chelating |igands,

said 30 activated solid phase providing coordination
Theiactiyatast selitbpass ifi refeired tarme ar evetak pHindtyafasit hiteft

of an anchoring part of a peptide for solid phase

pepti de synthesis or peptide purification. WO
In A004farodd 2BnRliePRabd/EPSERAS 6" grhvénaqeplisied @nsoubject to

hase is referred to as a "netal affinity resin”, too.
Peng%eb?’k&aémaméﬁﬂsaﬁem the peptide is a "grow ng

pepti de" and subject to 5 peptide elongation

procedures. Preferably the grow n epti de consi st s_of
PreferaR¥S e GOWIRG S PREECONSISta R AP S hPRF AP 2cid. I another
pr@@ﬁ%ﬁi‘ TEodTRIRPt RHondl i SOMBgofn e el deidd BrédiRiéd to the

to the carboxy- or aminotermnus (C- or Ntermnus) =
cattmoxyheor grongtiegmbeyps i(de'ori N-terminwbr k9 the|'greying peptide” in a

: ! e ]
MRHRRPHR AR P SerRBIE ] PRsterdBiiibated qn, fmoc
chemiistry OIn al fugtiver prefamed @mhbodidserstr Bleomarant @i nligomeric amino
ocled lbr SEDKS b SREEY b RaF By gk PlineihEre, the
ap?Fé&%N réteRESEE Rhfinbeidid deriviadiviee tbri Blig@abriefeagmehts being

he Merrifield-type sequential reaction schedule can
atteshpd ipreambncyde «ifythepMerrdfieldrty pengequantial sepgiinn spledule can

b ,lica, glass or cellulose or a polyner
beégﬁggpgﬁeéybn1the group consisting of polystyrene

resins, melamne resins and polyvinyl alcohol-based

o T s Bl B RLRRI B B T BERS o  potmer
sefd¢bed Fmalthedrolip &nsiwtigigebMpsigstyrenaaksmsalimeatriihé eesins and

can be coval ent Idy .
polyvinyl alcohol-based resins.

Other suitable supports of the present invention are for example polystyrenes
having functional entities, wherein said functional entities can be covalently
derivatized with suitable metal chelating ligands. Examples for such functional
entities are chlorotrityl, amino, heterocyclic nitrogen, carboxy, hydroxy,
mercapto and vinyl groups. For the solid phase peptide synthesis free carboxyl
groups or other reactive groups of the solid support have to be protected in a
manner that they can not interfere with peptide elongation procedures.

In a preferred embodiment the solid support contains ferromagnetic particles.
In a further preferred embodiment separation of liquid and activated solid
phase during synthesis cycles is achieved for example by sieving, size-based
separation, centrifugation or magnetic particle separation technology. Reactive

functional groups can be introduced to the solid support by means of reaction
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derivatized with suitable nmetal chelating |igands.
Exanpl es for such functional entities are

wa@bkioanoetoed t yl , ami no, heterocyclic nitrogen, CBCDBR2004/005568
hydr oxy, 25 nercapto and vinyl groups. For the solid
phase peptide synthesis free carboxyl groups or other
reactive groups of the solid support have to be
protected in a nmanner that they can not interfere
wi th peptide elongation procedures. In a preferred

witTBeeia®iting Roisaks Gf THBPHYIM SWsPart s + en thaegset ofcpolymers -
particles. " In a further preferred enbodi nent

al%bmcappkym@ﬂsati%w@haswtadw iOeEVaHZ8 ICPROY R Shase

during synthesis cycles is achieved for exanple by

sieving, size-based separation, centrifugation or
Innagmnefaroeg ambadimesd peacht imetak @l@ﬂnbngma%g@mtw at least one

w358, B3l AR, B, ORISR IS Fhko esabion o
coBFdihEf280igaAa5PeBal bondy th pre-existing noieties of

the solid support or - in the case of polymers - also
by copol ynerisation with suitably derivatized

ncﬁpﬂrbﬂ'@’r Brefehred BRYRMIMRAt SSHRedimi@al cheftinteligbnd contains at

el ating |gand contains at | east one 5 nitraogen,

|ea>sty@eﬁ fmesiptedr gearups (efetedt BRmihinen grguabp@ns‘tl@tmg of amino,
hFEFRRLIE Ritfoa P OtbBRy | HEadodRara HikAlapbond. | n a

r pre e each net chel ati ng
ligand contains at |east one functional group

T rEtELy bPREng; 1St ar SDak e sl ker,8feups, govalenty
bollHd AEttHe cbRY aduppdrt.i ardbleatinket tdﬁetlpﬁlla“recfdryeﬁam‘pll@ amino,

I i nker groups covalently bound to the solid, su
caghPxBbmethylgrer ongUpgthxte@eﬂ&xvewgtfmﬂ%dloxe ethylenedioxy

aﬁ@r&%{tﬂ?)yfg?{éw&ﬂ‘fproﬁ?%y Pgﬁ ﬂ'Yel e Bﬁ)ﬁse peptide synthesis free

edi ox I oxy 15
cgrbbygt hydepe dif okhe gnetabschetating Htgams| bapﬁa@e bee protgsted in a

oL BEh o G R A Boo e A phBlEt 00

Fi Qﬁe 13t deprite aM tdxapapti ofc ackolit) auipporipdeciedtized . W|th 5-amino-
gure |a depicts an exanple of a solid support
1erPKP%l'l‘qrtt§6°‘WQh 5-amino- 1,10 - phenanthroline. 20 To

T4 heSteidiled REESONIit 1k éés@a%ds%lbﬂ@sﬁj hb@nttiﬁ;/ ifdeRéidug organic

nunerous organic noieties, which are able to
motatiasi, vehich @rg abiledo meprdinativelyebigd metah igas gxas&em databases

ﬁ@bggqrgﬁgf Qget.f?gqrn Eb%r%@@rrﬂgfélaéH?elé'@ﬁg?‘lm&Eﬁleétfprhe metal

chelating ligands according to this invention. Within the framework of this
invention, this existing knowledge can be used to identify suitable moieties,
which are in the scope of the invention. An example of a database containing
the respective data is given with exemplary data for groups suitable to

perform this invention as described herein, given in Table 1, below:



chel ating |ligands according to this invention. Wthin

the framework of this invention, this existing
wheowiegge can be used to identify suitabl e NOPEL/ERRN4/005568

25 which are in the scope of the invention. An exanple

of a dat abase contai ni ng 1 respective data is given

W th exenplary data for groyps,suitable t erfo
Tahie: 4: CamblexAssecition |°g’éb$l$é'rt§|‘?f[ SXpipaidry Vgagd/petal ion
COI%%'II? joh® 2004/ 104023 PCT/ EP2004/ 005568 8 Table 1:
mplex assocl ation constants of exanplary

|igand/netal ion gdstciRERn SiepgPK T SR

Lgando i ot on—st-ep—KHi—and M!\v. VL Pt PG T T i2$—ﬁu + Zn2+4

I@déf&‘f- ZPrQlef r1 daZ-EH ewﬂ:%g" 81 ?‘ﬂa‘g’gg Ey . 32”%%“- igg
R I a.. 3BL.Z3i.. ... .67 &8 126 9,18

Bhe'th_yllmdazolé 5 I0, 571/, 17 % /118,834 12, 6 92298 3D5iVed bR 2,38

rlinvdazole 1 1,34 2 2912 Q§_,,,4A,m2§2q;8 2,38 425 595 7,76 4,92
3 308 5,320 7,61 10,65 6,6

g e IR ermn aen o

- — 4 2 not Bl AQ%JSG 9,21
Tngdacetlicdtsy = 2 nell & oot el Thidee 5% 6,7 o83 10,56 7,15
._?7!,—%?4_«4»@2 3~ ,3, 081 |-5, 322 7, ox *,'H@Z”‘,”IQ,T\ Ugé - ﬂ,?o#\fﬁﬁ 12.4
i ﬁqol acegicacid 174,72 873
{acetic Acid T2, Z1 1417 7301 99216138 11,51] 12,7] 10,45
NrtrTTotrTacetic adid 13271 8 9444 013871 14,43 5ib, 380 1783 14,24
Hidhadiaraneldiragdetic 2aid |98 14 33 1|6, B2/ 17443 16512484 B8] 165
Etwmdmaﬂﬂenet etraacetic ae¢id 1 111,216l #4331.51%, 57.3130.49. 5,69
18.81 16.5 _ EthYlL ened~_2 iarijuné3 @B2411031 13,441 19,6 10,64

55 7 31 1049 r:3ggg_ R 2:1292131\}7,513 44 13
L 9RRIMoRSIP2NS. 5. 21110 121; 3+-4HE-4-F+5113—% 3?5’3%2 |16|9|}Zu
--o—ane--1-631 -1 3 - ool
EF&HS—-I—Z-QB-!—WF\OC—Y-dOh-G—XBT\e g 1_ _294--__ 637,79 11,09i- 637
2|10, bzlb /4 .533. ...t 11,74 Jd4)3 1208 1198
trans- 1 2 D| arrm n cyc[chexane 1 2 94 -1522 6XRB7 7.9 14,1
4,3 108bcyabpdhane 1 5,8 11,2 13] 15,6 11,5
2 27,7
1,4,7,10-Tetraazacyclododecans 1 i 14,17 16,4, 24,6] 16,2
Pyridin 1 0,24, 0,7 122 188 254 105
,”.,Wm.m.,,......hwm [ s 2 0,9 1,8 3 4'38 1145
' i} B e 3,3 .37
4 6,03
2,2'-Dipyridyl 1 2,6/ 4,2 58 7,04 812 5,12
2 7,9 11,31 13,86 13,63} 9,63
3 17,2 16! 20,16 17{ 13,3
2,2':6',2"-Terpyridine 1 444 7,1 95 10,70 12,3 6
2 20,71 18,6/ 21,8/ 19,1
2,4,6-Tri(2- pyridy)-1,3,5-triazin 1 12,3
4~ Hydroxypyridine-2,6- R 6,7 .84 9,2 122
dicarboxylic acid 2 16,27 17,37 22,1
1,10-Phenanthroline o1 ..1..409 58 71 8,7, 9,131 6,38
e e e L2 7,52 11,15/ 13,7 16,8/ 1584i 12,08
3 10,20 21 19,68 24,4 21,03} 17,1
2-Methyl-1,10-phenanthroline . .3l 42 51 595 7,4 4,96
2 55 7,9 100 11,8 138 936
3 7,90 10,80 13,91 16,7| 16, 95 12,7

pK values at 25°C. The pK value is definded as the negative decadic logarithm of the
complex association constant K. In each column the pK for each consecutive
association step of the metal ion or its complex MLy.; with an additional ligand
molecule L (MeLm.; + L === MLn, K=¢(MLn)/(c(MLm.1)*c(L)) is shown. Taken from*

' A.E. Martell, R. M. Smith, R. J. Motekaitis, "Database 46: NIST Critically Selected Stability
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2 5331 1 11 174; 14 3 __i0 8 11 98 3 15,221 20 1 14,1
1,4,7- Trlazacyclononane 11,2 13 15,61 115 2 1,4,7,
“Klmmlﬂmmaazacclododecan 1 14,11 16,41 24, 61 16PCI/EP2004/005568
Pyridin 1 .. . 0,71 1,221 1 881 254 105 319
118 .- .3 4, 38 1 45 g 3 ...-..
AIGICQi..é...:Nb.dY; ........... )
O04y...8, 12i 5,12 ) L
T?-LSIS data _on_the. complex _ formatlon of. dlfferem; gﬁetaT_lonﬂvxgth ligand
861 13,63 9,63 16 20,161 171 1
mpleculgs are ﬁe?wa.am]# Ci“?i’& S%U b, 1 DS imély ljtgrgture and
d8tabazes. 3‘9e7éa€agn§'ta%1e3 1 3s 4akedrfrod thd database of Martell and
5-triazi 1 12,31 i | 4- Ilydroxypyrldlne 2, 6-
coworkers (zow.)cmqmms SnaeXRMpIare, overyies %@rlrelevant metal ion

tHeb s8d p]:@,seSThese I@amdsz;an2a|501f9ln689n an, Uﬁﬁ gﬁeo;glalrl'pfj_smgle or
ena

ﬁg%ﬂerlc natural5orlyn|9gtura L OA ag%slas a,;:hflatlng %(Zuaﬁhat binds to

the unsdBirad met9h B adds@ibk, Bdlod3, 9! 16,7 16, 951
12,7 pK values at 25C. The pK value is definded as the
negati ve decadic logarithmof the conplex association

| Iﬁoé‘%%%r*ﬁaréfarréacgnfb%%@nt hea ek rfwefaleéﬁélaﬁﬁ?swgaﬁd \@valently

assocl ation step o t he mata ion or its co
bwunu tan theldialidosappoitgeentainspoebdapst pnemofwty $el@cm%from the

grou M.DLLiGS I\/Lrgfl kriBhEAYIphSs SRV mdRkRY, T biThopurine  moieties,

preferably ~6-aminopurine  moieties, phthalocyanine  moieties, 1,10-
phenanthroline moieties, preferably 5-amino-1,10-phenanthroline moieties,
terpyridine moieties, preferably 4'-amino-[2,2';6',2"]terpyridine moieties,
triazacyclononane moieties, preferably [1,4,7]triazacyclononane moieties and
tetraazacyclododecanyl moieties, preferably [1,4,7,10]tetraazacyclododecane

moieties.

Preferably the metal M"* is selected from the group consisting of Mn2*, Cu**,
Ni2*, Co2*, zZn?*, Mg*', Ca®*, Fe’*, Fe’* and lanthanide ions, particularly

preferred M™ is Cu?*, Ni**, Co®* and Zn**.

Figure 1b depicts an example of an activated solid phase, comprising a solid
support, covalently bound 5-amino-1,10-phenanthroline metal chelating ligand

and chelated Cu?* metal ions.

Figure 1c depicts an example of an attached peptide, comprising a peptide
residue and an oligohistidine moiety anchoring part, wherein said anchoring

part is covalently attached to an activated solid phase, comprising a solid

Constants of Metal Complexes, Version 7", Texas A&M University, College Station, TX
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1 AE Mrtell, R M Smth, R J. Mtekaitis,

"Dat abase 46: NIST Critically Selected Stability WO
WQeM4N1049D23 PCT/ EP2004/ 005568 9 Thus, data POI/EPE®04/005568

conplex formation of different netal ions with |igand

nol ecul es are known and can be found in the primary

literature and databases.- Tie data in table 1 is

taken fromthe database of Martell and coworkers

(2003) and gives an exenplary overvi ew over rel evant

oo ey EREE 35005 e RSB R LR ranc
and kBemited Guitdmetan ieso function in the side chain of

single or oligomeric natural or unnatural am no acids
as a chelating group that binds to the unsaturated

Thg%oa/'eréé’é‘ atsthdessendied pepies HAd! @n@\cfréﬂt(ﬂﬁbno- or oligomeric)

preferred enbodi nent, each netal chelating lig
aminy @cids; [the lpgndneoars setesred te @sparstatbia 8PH§ f&r solid phase

pe%ﬁ&? fie E’Q' e&ﬁ(pﬁ% QelBilel PMH S ctlPMP SARPIstippdet can be

eny phosphi ne nol eti es, am nopuri ne noietl es,
comm'eﬂ@d aldry asilyi. rypuidede tati ehe erszorpmalhlalnosgtaﬁl()fethe activated

<o b e RO e, hd s Sl pepies

anfDE&IrtiAg, pBIrft e(ceyade) aﬁﬂnn@e[ 2d3usted, Bo]ttl'ﬂar rsplet:lmcneeeds of
moi eties, _triazacycl ongnane noi eti es,

symti\ewﬂ PHTiiSagE | nSREHEING0I0E: PeRUdeR] afd 95 °68rtnined by the
08.5 W&%Yﬁhg%@&agﬁbemtb%eeﬁesnﬁ”cﬁf %ﬂ'\é’ 1*lattaéhment step.

tetraazac odecane noieties referably the
Theatoalerager of :’;hselJé’@t:e(taﬁrbﬁrﬁ?hdl%ﬁdepOf@dfﬁqvﬁfﬂ |5h'g‘fa§ﬁ‘ area values

and Beridd Wity liherBREH sERle) Hpr BItRR 4" L

SiKaeedompblekatiotoactiods Zm@ﬂsuEllglfast Idntatﬂapmmtscam be completed in

g DA B S BB SR G RRB R e

5-am no-1, 10- phenant hrol i ne netal chelating |igand
and chel at ed Cu2+ netal ions. Figure 1c depicts an
Pr@waﬁg| i 2Pregesat whehein @@mc&@rmgmlql m@eatlggpfspl@ieanchorlng
t r t d ph
R e L T e
cotrprigin@ i |smadempmlrt dnmtabehel@@nngrhgam@s &oyalently bound to the

o bk il S RIRHEE w5t o BB s, I

debscHEPRBR1E805R@ R ated solid phase by addition of a competitive ligand.

According to the invention a competitive agent can be added to the anchored
peptides in order to competitively detach the anchored part of the peptide
from the activated solid phase. Preferably the competitive agent is added to
the reagent mixture of the coupling step of a Merrifield-type reaction schedule.
A suitable competitive chelating agent has about the same or weaker affinity
for the free coordination sites at the activated solid phase as each individual
metal ion chelating moiety of the anchoring part of a peptide to said

coordination sites.
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- 10 support, covalently bound
5-am no-1, 10- phenant hrol i ne netal chelating |igand
waea4aebat ed Cu2+ nmetal ions. The coverage of PCTEP2004/005568
anchored peptides and anchored (nono- or oligomneric)
5 amno acids, the latter one are referred to as a
starting point for solid phakk -peptide synthesis, on
the surface of the activated solid support can be
controlled very easily. Provided that the coordination
In Sé tp‘?‘%feqpea he‘?n@&ﬁ &tteﬂﬁe £8hd tﬁhfés% 8hE i8\RINiBleSPr €8¢ reagent
e surface, e density of atta hed peptides and
mnsturet ohgh@mouphngcstepragé)doeannbte reatuwitddthe ingredients of the
ific needs of 10 synthesis, purification or
req%r‘fﬁra)% - peptides and is deternined by the anount
In QfgLﬁfbaZd khe d?ﬁicﬂilé FFdgkerd chmenlids rmmedu‘lvlthgart ezafrgtle wherein

attachnment st eE{: The coveragﬁ of th surfgce can be
the anehpang Part ehineBRALILE i$ 80 LIGoRISUAINE EESIAYRY pept i de

corrpl%s’i {dTBS WeRScHReRP)! §S1f)ea&%%ﬁ{erﬁ' SiTehElahcholiRgepart of the

xation reactions are usually fast, attachnent
peptidebéo canphetivateidn solig phaseriss@assibig an aiyng cthg mixture

coBf%ﬁlg\gg:aﬁgl g? #‘éélm hﬁsé R L ﬁ;‘éﬁ}:lvg wreetd & n%n attached

an -anchor g’ p eptide,
pepbidhoring part is coordinati veI y bound to
[ ion sites of an _acti

IncgmerPETTRA CTBPRInERb AR HhEa MR L TPRE | (oegD Schedule,
reS&Mé‘l'ﬂ%’éH:Ys @é’#l&i 6@t bAer ?@tﬁ@lfdallb\ﬁmgnﬂﬁémg @é;ﬁd i ons
n = to to said netal chelatlgg

Inj §9Ud%t%kchfét¢ ﬂarrmﬁmgu af deratracnest| iSd9gR #R“3h example
WMH l?@aﬂéh@nn%gt@ﬁt of tHECp L pGaR L ag'%ﬁlgeh@tﬂ%é fedifige.

I nvention a CoO tive agent can to the
Araexhopel ofpinet effest pf corrumtltoo coospetratipnelan dindiag of a given

oo LS RRED Pl R Lf5ud o A 55, TERLifcmen

witl® lh&%a%ﬁ@eﬁbmveﬂw ecoﬁcér’ftEam@mspl lmg ustdp fof elution of a
Merrifield-type reaction schedul e. Htable

CO@@%@F'N?M@%PSP?'Q% HjsRropgss EbF&Yter? sane or
weaker affinity for the free coordination sites at
the activated solid phase as each individual netal
In enfurtidrapronjdedi mogess, thee campesitivey lipapd @intains at least one

[ rdpn S 0 3 t
mBighy 8ot BeBes RebgTofpn BibRaply Bonitidc Bdncig Imoiety,
seledrpat ifrbie Bgenigrosp salomsistinign bhe imedegetd, N-methylimidazole,
aminopurine, phenanthroline, bipyridine, terpyridine, triazacyclononane and
tetraazacyclododecane, iminodiacetic acid moieties, nitrilotriacetic acid

moieties and ethylendiaminetetraacetic acid moieties.

In another preferred embodiment, the competitive ligands contains structural
moieties having electron pairs for coordinative bonds such as
triphenylphosphine moieties, 6-aminopurine moieties or phthalocyanine
moieties.

Specific examples for the competitive ligand are glutathione,

ethylenediaminotetraacetic acid, imidazole, N-methyl-imidazole,
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m xture of the coupling step and does not react with

the ingredients of the reagent m xtures. In figure 2a
wo bm4podonxi pl e of detachnment is depicted w th BEI/EP2004/005568

exanpl e wherein 5 the anchoring part of the peptide

Is an oligohistidine residue, In contrast to the

detachnent, a reattachment~o}2the anchori ng part of

the peptide to an activated solid phase is possible

by diluting the m xture containing an activated solid
phehasthrofines) prefipeably Svemagesilt 1eHphenantinradinesc Badnoterpyridines,

peptide. 10 In a E_referr?d epbodi ment within the
triggaqyclanangnes 98 te QEFPBYF%%Q%P@?' reattachment is

carried out prior to the followng rinsing steps. In

figure 2b the principle of re-attachnent is depicted o
Inwi prefarredxembpdimenicefesaidtnrecesse KBEiRAPtiser is T grayeng peptide”,
boﬁﬁet\/ C dn® aﬂ?h8hh€opé&t bl DEMEEST e wﬁ‘ﬂcrﬁﬁg.”i% Pfto, a metal

€ effect of conpetitor concentrati'ons on binding of

chalagingeligarid hmeptd e & cold uppovatamd sobjedt foapeptide elongation

sho in Figure 3a, where detachnent wth increasing
Pre fPtor concentrations is used for elution of a

coordi natively bound peptide. This process is

reversible. In a further provided process, the .
Theohgreh i 1arowing gRsatidsntefers tarthe geausplial byilhgirigf a peptide

bacRb&né CusifthAbSin -@érT%ﬂy A EERead]ain HrBtddt8d%dMmino acids, as
cont al ni ng lety, selected fromthe group consisting

e.of isi tinedzasel v, alNmee hasedripgatide synthesis ppefiocals,
phenant hrol i ne, bipyridine, terpyridine,
triazacycl ononane and tetraazacycl ododecane,

Préferablyi moabr ©ragigdnmarictirtse acldsr atecddded at ithe i oF N-terminus
noi eties _and ethy) endi an netetraacetic acid leties

to 3B, QTaNGHREP AT B MPT BB PREToaUSnE R SRARRER Foaedule.
| i gands contains structural noieties having el ectron

pairs for coordinative bonds such as
As mestiangdhepei rie greving eptidlearPmMppiginthatnigret iofs grono- or
oBEAICRHI PR BIRIARS pBpFREE HetaFITBH 87 it part i
regbidddcasdi ahanivige poimdclerisolidcpbase pegtidel gynthesis. Examples for

su'_c\:l-hgtamrld ipg?n 6}5 %l ghglve\ogl%cc)%dé/ rle%?r uzescg\ggi{aﬁﬁ% %%%/n%oéi%qg carboxyl
group to a metal ion complexing moiety.

Preferably the starting point comprises at least one side chain and/or C-
terminal modification, which is able to coordinate to the metal ions of an
activated solid phase. Said amino acids can be natural or unnatural.

Each anchored mono- or oligomeric amino acid used in a starting point for
solid phase peptide synthesis, has to be compatible with peptide synthesis

protocols.

Preferably the anchoring part of the peptide contains at least one metal ion
complexing moiety, each said moiety comprising at least one nitrogen,
oxygen, phosphor or sulfur containing group which is able to coordinate to the

metal ions of the activated solid phase.
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phenant hrol i nes, preferably
5-am no-1, 10- phenant hr ol i nes, am not er pyri di nes,

WO eooademyx| ononanes or tetraazacycl ododecanes. PATIER2004/005568
preferred enbodi ment of said process, the peptide is a
‘growi ng peptide”, 5 bound vra an anchoring part to a
metal ion, which is bound told metal chelating |igand
bound to a solid support and subject to peptide
el ongation procedures. The term "grow ng" peptide

In'£bpsfericd érmeodrAgentaet nutal fonugombleximgphoidey cdftains 1 to 10
backbone, usually using n-term_nal l%/r and side chain

of ;spist @gfcgﬁrhrﬁxy@eg@,pa@spagr op sylfuy go Wém@gsg;o,ugsa[\qore preferred
eachD‘Fn@EéfFe%rPedbtrhﬁl%x L8Rty RbREARS! $-toFIET @R Y heterocyclic

nono- of ol i gomeric anino acids are added at the 'C or
mmogemmzmscarboxyh@lpgubandg:mephow containing groups.

5
Thﬁh’{etg{qg Béﬁf%iﬁg%? g5€§g Iagrghéﬁﬁg%gsqfnca% P@‘sderrvatrzed
prgemletj (31): 34 mmbternedold}egwaaweCrﬁanbmaarbiedmrtlmvraémrdd synthesis
oun a net ion o anchoring part .
raeais: Bidlriy 361 e 11 o0 | GoRRbsd PRI, Hadrg, which
anmrdBRISmus a8 prér&beébarrtmaecﬁ@mtrys a single glycine
resi due covalently bound via its carboxyl 20 group to

a netal ion conplexing noiety. Preferably the starting

: Inpé’h&.lhe?oémbgﬁ?ﬁ rgi of ‘iﬁé QQﬁtréﬁ 46 eCE i/ hofd of the metal

erm nal Ion, |ch Is able to coordlna te
ch’erairngetlgﬂmdsottsthﬁ meatal msmfetheab@uiarcerd phtid phasaiisl stronger than
m no ,.ac can b natural ral C h
thERoRPaBEtER R PP g e Peptificy FRENREES fons.
pornt for 25 solid phase peptide synthesrs has to be

onpati ble with peptide synthesis toco
MW@er@qfarﬂt;}v e it aen .CHgt%aﬂg Goume! %E?FQQFQ'BHF%F%*‘G metal

iofd dreRd RBGaIR] %blr&%‘has‘@”@l §c¥|beﬂedmhﬁﬁythee@?guéadoqrsrstrng of

noi ety conprising at |east one nitrogen, 30-oxygen,
arpines phioydrexykul tarboxyht ameregpigy oujmisazelyl,i s I\érmeathvbmldazowl

R et B85 B RS o R YHET Jhofitic’ bipyricy

mplegfesy r ed terﬁwdjrmlnt eacietiet, al | wiazaoygbrenargompi et ymoieties,
cont a

teg,aagawqi(p églhl rﬂa eérae:gg dgwlutﬁfrgﬁggegf e%(‘éa e rgtl?e)ss,p Irjucf:rrilotriacetic

acid moieties and ethylenediaminetetraacetic acid moieties.

Particularly preferred said moiety comprises 2 to 10 natural or unnatural
amino acids. Suitable side chains for said amino acid containing metal ion
complexing moieties can preferably be selected from imidazolo, amino,
hydroxyl, carboxyl, mercapto, phenanthroline, pyridine, bipyridine,
terpyridine, triazacyclononane, tetraazacyclododecane or purine moieties and
derivatives thereof, which are still able to form metal complexes. Suitable
organic moieties being able to form coordinative bonds with metal ions can be
searched in databases as exemplary shown in Table 1. In order to ensure
peptide elongation procedures free carboxyl groups have to be suitably

protected.
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each netal ion conplexing noiety contains 1 to 10
am no, heterocyclic nitrogen, aza, carboxy, sul phur
wa@ea4pMosphor us contai ni ng groups. 5 The mnet al PCDAP2004/005568
conpl exi ng noi eties of the anchoring part can be
derivatized, provided that the obtained derivative is
compatible with peptide synthésts protocols. Figures
1c, 2a and 2b depict an oligohistidine noiety, which
amnotermnus is protected by Fnoc chem stry. 10 In
Préfeed g theniemior et olRforh&rec lawaotaaws bhehe @picHoriayi paet contaln,
bond of the nmetal chel ating gand to the _netal

opgpnale Nederromady eﬁﬂtﬁ%reﬁha@éda@ & 51 GBRINEh AR angfper preferred

enfXifieRRt YR RRJHS-r 5%@@98%% 9@1&& b dilRnRtMind®r short
to sald netal 1ons. Mire preferably the nitrogen

(1e@meadnewgsngpﬁe5a@1 ennatucabpaimaBeidsohareurisgaphamanthroline

moQi %Qéa% thif éﬁgsﬁﬁg(@m gl |8£‘&5§ne Ere Ar?aqtaqﬂ ?End wherein

roup consi am no dr ox
theeddditivnal |anm|dazat|yil doélsnrfEtuh;énfesﬁede )the solid support such as
am nopurinyl noieties, phenanthrolyl noieties, pyridyl
9l¥fdi@ti es, bipyridyl noieties, terpyridinyl noieties,

Préi"e'ré‘Bl@CE&lhoﬁﬁﬁé‘iﬁigﬂmne”ﬁﬁcﬁéh% cont&ihr a82agste boﬁg@.@wyésndues,
noi eties, imnmnodiacetic acid noieties,

meye Prelfélfafmé@eﬂpd“Stﬂbnad'?ﬂ' H8Feties and |
Inetah¥{l'?€?’egr§f@r eéﬁ\ﬂ@&?ﬁér?t agid J@oﬁétﬁﬁne Pﬁ{oﬁ%t?%gr' ¥oriiprise a

preferred said noiety conprises 10 nat ur

seqanat of @it least acseanalcﬂs orsnnrnsttdleegea@uehamwef prefersibly 6 L- or
gmﬁdo aci d containing metal ion conplexing noieties

D-pigH H?eef%ﬁj %‘F%/ be sel ected fromim dazol o, am no, 25

Inhy dueeer, pr@?élbéayémbﬁﬁim@ﬁtt saidphraat bir oligomeric amino acids of

pyri di ne, yridine, terpyridine, trjaz cl.ongnane
thg@[rycggglag}aqrg(gga@dgﬁé lgastfite ae@miiosd; &P ﬁéathro?ne moiety.

It qgrﬂq@%ﬂhé{ Pé‘ﬁét?cﬂfel\[/vﬁét%h adrfd $hhtthcRithe bﬁbvfnﬁbﬁbeptllde chain

conpl exes. Sui organi c noieties @g
frarp faovdm wdor dheatactivatashdspligi tphasst allni enPrefaired embodiment

o FRPUFREY 1, ARG R SR 5078 el hesis, whie

refatteehﬁwhboxyrhdtg:reww ditatientaf the mactlablrthpnreapsot eoi the rinsing
WD 2004/ 104023 PCT/ EP2Q04/ 005568 14 referably. t
St BTG g8 FaIP MR AR olés'f'ﬂethsﬁewa?%g'trs%mpss'b'e to

us%o'“h%'nﬁlent@pl‘iqtﬂﬁabh}ésé\" tithesa! andpitet eelaftaded) dé@ﬁé(ﬁally for
i de chains. I'n another preferred enbodinent said

smﬁlmsls of lagegeentides Rinfmemantaongeasatipgeppseadiase or
short

Preferably said anchoring part of the peptide chain is located at the C-terminus

and/or in at least one side chain of the amino acids of the peptide.

In a further preferred embodiment, said anchoring part of the peptide may be
extended by specific groups and/or sequences of natural and/or unnatural

amino acids wich allows further processing and detecting of the peptides.

In a preferred embodiment at least one amino acid of the anchoring part at
the C-terminus of the peptide is extended by one or more amino acids, which

allows detection by detection systems.
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(1-6 residues) sequences of unnatural am no acids
har bouri ng phenanthroline 5 noieties in their side
webaisnets t h at | east one additi onal am no aciBCT/EP2004/005568
wherein the additional am no acid doesn't interfere
with the solid support such as gl ycine. Preferably
said oligohistidine noietiesltontain at | east 2
hi sti di ne residues; nore preferably 6-10 histidine
residues. 10 In anot her preferred enbodi nent said
ol i gohi sti di ne nDieties conprise a seqence of at
| east 2 serial L- or D-histidine residues,
In Qr@ﬁé‘?reibﬂffﬁb(kd'”%ﬁnt DSAAYLNER Ifeaddrd R shke gmwmgr Reptde, which
f | r
aIGhE SR PR ofahe FaP pRud (RTTOp &7 Sibody. An
examapie norl, tht&gashqmmm is0i myg-tags Moreevenssiddion of a

ik By 88 B 4 SRR 850 A il st the

terphiags. of rar dll@@h@éﬂi@cttaﬁh@i pant, wdeddcdifmntto establish simple

achieved d ng._t coupl i n te
QUSSR OF P B1al AR B IHASRE T thRCRER i taractions petween
bidn 4RE SVRARLIIKRNmBledules prior to the rinsing steps
preceding the foll owm ng deprot ect| on. Usi ng t hese
steps, it is possible to 20 use "transient" |iquid
pha g SIRGC
In B0 U ishe PR ed EmbbBIAEheY SR aTRE ot bt e  peptide is
exmm:remiaahﬁs N-Berehiguabhyy asaardlrmahldrsemglepaetprofnduh@ a recognition
E%t i n |s | ocated at the CGtermnus and/or in
sitgy T@asﬁec KPR % hai n of the amino acids of the
peptide. 25 In a further preferred enbodi nent, said
anchoring part of the peptide may bhe ext ended

In Gp U eE Bedelssd aIbOR TS0k ShEcaLAg g QeI drdptiged by short
anﬂﬂgaédéi'& aéequ@ﬁb&? @ﬁic‘ﬂlscéﬂ\ﬂé'?oﬁl |r96@;%sEWeEB§ﬁltlBho§€éss'ms allows
etecting o e peptides a preferred
selectivdi reenovalt of ébststen@naimaiot @cftezr tife shsthasch@rpeess and the
f |gart att Ihe C-termnus of the peptide is extended by
O'ZHY BI°Ht?'e amino acids, which allows detection by
detection systens. WO 2004/ 104023 PCT/ EP2004/ 005568 -

f d enbodi dd
In e SRR R PR TATE; AR PERCOR) F Gagt LSRR £ P dgHYBiegsolid phase

bydildthy fHeAdadBiBRt hfl@ufd 8F BhdMahfidR-tyiRd¥equ¥htial reaction schedule

containing the competitive ligand.

Suitable competitive ligands have a similar affinity to the activated solid phase
(metal affinity resin) compared to the affinity of single residues of the,
preferably oligomeric nitrogen groups, of the metal ion complexing moieties of
the anchoring part of the peptide (starting point) to be detached. In a case of
oligohistidine as anchoring part of the peptide, suitable competitive ligands are
imidazole (in aqueous solvents) or N-methyl imidazole (in organic solvents).
Detachment is achieved by adding a large excess (typically 10% - 10° molar
excess of competitive ligand related to the attached ligand) of competitive
ligand compared to the attached peptide to the solvent. For example in

aqueous solvents 100 to 250 mM of imidazole (competitive ligand) are suitable
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exanpl e for such tag-sequence is myc-tag. Moreover,
addition of a 5 biotinylated amno acid (e.gqg.
whemuiltompbmat ed D-, L-l1ysine), preferably at thePCFEP2004/005568
term nus of an oligonmeric starting point, would allow
to establish sinple quantification of the final
product based on the specifTitfinteractions between
biotin and avidin-like nmolecules. 10 In a further
preferred enbodi nent the anchoring part of the peptide
to laShiest @fptatdetichiNeher At this sbineacoraditions aeattachment can be
sequence providing a recognition site fgr a s eci.{.i C |
achieyedady. diltion Lpk Hde AlYRt LONERIBIY ggfapetitive  ligand,
préﬁe?éﬁlkr!% quamgéor'éf £ tEALArHAY 184HY fo aldropMinthe@€ditentration of
sequences, |

ch code for protease recognition sites.
th@hiempetitive ligehdctande prowisiesl refattaeh@eat t phgthsoi multidentate

after the synt [ .Qce d ol-gi t .
anfiofhe, By Yl Wk BaBhERe ™S I piost " S dpBld Refo- of the
cohrpettifizedijdncate the ahichonhaparts2Carbpedidsillyi defetméined for pairs of

reacti on m xture of ths l\/b(,rif'bel d-t sequent,i al | t b
ancRQERg oR3E. | activalRel aSAlithgPRARE ckﬂ%‘p i (e9Retangpivent by
chidthb88Yr8pBRTBR3 delduyEs lé|m@&hémh@rmngbﬁr frobd iahimietal affinity

to the activated solid phase (netal aftrinity resin) :
regionpared to the affinity of single residues of the,
1n?3 RUEhET Fl¥erdbl IOMHdmBRE I RISABRL PSS o dritRolfRbabart for

i on conpl e€xi ng noi et1es of the anchoring part of t
peptigtisyatiietineiqip pbgohistidinehés dehievhddn tha presence of a diluted

ol.j gohi sti di pe as an rin art o i.de, .
ARt B BRp SR AP0 G ama ot b dT, Bl atfH solid phase.

aqueous solvents) or N-nethyl imdazole (in organic

solvents). Detachnent is achi eved b){_ addi_ng a, | a[ e
Fusthesmore: pErvided yis182process fRp| RGO Ofs Optiona Iy “protected,

pei)?i@@@téléritgﬁ\irhéQael{‘%r{cﬁbﬁh dhdr@, AR %H:ﬁ@hﬁﬁ pargaigdiostdinatively
onpetitive i gand conpared to the attached peptide )
baundt he coirdimationFsiteexefnpheattivataduediss phaisgeeraprismg a solid

t 50 f i, 1o : ot it '
supReFaanEt s sitifg §9B 95 BATRESN P ot 2R5Me, Bfy support, metal
ioR€ Mev@ithonpk el eodettacduie mhetadt chidiatisatigandsdiig irovsed, to wash
reattachnent can be achi eved g)zv)gl I _uti on of the
angy GeRRRIBADET AHAY ASHETRBAS: Oft PRAYeFiiag RI0UPH AP FCaYEpgers or
ur@ésﬁeﬁ%‘?&é’br@éu%@ %f%e%%deﬁ%@héﬁ@.ds to a drop in the

concentration o he conpetitive ligand and provides
re-attachnent of the nultidentate

Another preferred embodiment of the invention makes use of chelating groups

attached in final steps of the synthesis to a peptide (at the amino-terminal
side of the chain, e.g. a Gly-phenanthroline derivative). In this case,
purification of the raw product from contaminating side products is achieved
by a chromatographic procedure making use of the coordinativly attachment
of a peptide to an activated solid phase. This principle can be applied by using
regular end-capping of free uncoupled amino groups in each synthesis cycle.
In applying this principle, purification of a raw product can be achieved within
a single chromatographic run.

Detachment can be achieved by addition of a suitable competition agent as

described above or by increasing acidity of the solvent to a critical degree,



10

15

20

25

30

5 anchoring part of the peptide to the support. The
nmolar ratio of the conpetitive ligand to the
w@emhoodony)y parts can be easily determ ned for Pei/EB2004/005568
anchoring part and activated solid phase in the
respective solvent by chromatographi c procedures
el uting the anchoring partf tdnia netal affini ty
resin. 10 In a further preferred enbodi nent attachment
of an anchoring part for peptide synthesis (e.g. a
prefdrgblyi st ledste) biebvatplh-i 6y ebreerprielieraptye s@ pees @ir welow, especially
diluted alkaline or ral _sol ut| o of . the st rtlpagchmg an

In pBANEOYS Salutiers ek Sffers P helR¥r &

an‘éh@)’éd’?@ t.ae@rd@ﬁ%ﬁfe%arwnwﬂé‘swatl on of, optionally
protecte 15 peptides containing an anchorlng part,

sai d anchorl ng part is coordinatively bound to

Pr899;| 9' ﬂagh&rhe?' [}l%g:egg Bgs@t?d ﬁ@dafﬁﬁ *gPﬁgﬁéﬁ.coorginative and
onpr Sing a or nmet al ng i gands

reven%leratt@cmmemtdoft 2] ptelpeidsdbl ah sapyated, satiet pthasd. ons Mh+
wWthn=1to 3 to said netal chelating ligands, is

rinsed, to wash away contam nants such as remants of

A PriYbesdd NFolr Qepsidimgd PeisRRAEE! SstlictuPés UniiRiybf e ddeddipegating
products of peptide synthesis. Another preferre

interpieFHiAE agareaatesn Pk RN oAPHARBILY lp;et%ﬁeehemtﬂq?%gwherem the
ar%eHng %g ﬂféj P nPtlBér@'co%‘rsﬁw%tma 3{3 Sﬁénv'épﬁﬁlysa&%cﬁed to an

pepti no-term nal hai n,
acfelvgtechs@uyﬂbﬂaeaaand rre-esteblighing za x:oeoectlv rfotdadsperats@e structure,

urif f the raw product from contam nating
cogn éS'Bgcghﬁ%%ég{gPachl eved by a chromatographic

p(&reduxpostrki bf theepeptiddeocavridastabhel ghadttamibnentdenaturing
of a peBtl de to an activated solid phase. This
princi pEe"edN%be applied by usi ng regul ar end-cappi ng

Otb{re@by%@eh@&w@r@x BsGFO4BS 3l aecﬁ?&&eswtmr&s to gradually
I n appl'ying t principle, purification of

raw pr oefiuge @raaptb@p\a@nde%arqmuﬂ%.rﬁpmmcaﬂgmgrietlons of refolding
h
e T SROTRo G pe BEDPEOOT R AR e el UG,
above or by |ncrea5|ng aC|d|ty of the solvent to a
t 004/ 104023 P /| EP2004/ 005
Ingd Preffted SHRpaUPEN B3¢ COROREP P F B O RDIA g8 s slaged from

theOgRIUpPcHisi M P 1ReRE Eebérgentd @uamta@oycsduam dbtesylsulfate, high
whi ch of fers another el egant vva¥ of detaching an
P%@‘f f

sl ECROFeTtrpliphs NG roaT@PReetiangt farnmiytyres; Wiereof in a suitable
solvent.

Instead of covalent attachment to a suitable resin the present invention
provides the possibility to detach the growing peptide chain during the
coupling step, while it can be attached again before the following steps.
Moreover, the same principle of reversible anchoring of a peptide to an
activated solid phase can be used to control folding of a purified product. For
this purpose, the product is purified and reattached to an activated solid
phase, wherein the ratio of attached peptide molecules (measured in moles) to
surface area of metal affinity resin is chosen in such a way that attached
peptides are not likely to interact with each other. This prefers intramolecular

folding instead of intermolecular interactions (aggregation). Having been
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5 Provided is another process, based on the

af orenenti oned coordi native and reversible attachnent
wo@booa/ipept i de to an activated solid phase. A pPODEBE04/005568

for refolding msfol ded structures and/or

deaggregating internol ecul ar aggregates of an,

optional |y protected peptidel8 wherein the 10

anchoring part of the peptide is coordinatively and

reversibly 'attached to an activated solid phase, and

pufifie@ Hrbbttabhéd, the prog@edt! ¥ frrindadapeptvitle ashurbienrdf, solvents
conprising the steps of (a) exposure of the peptide to

whigh |alleyt Bngracdisbt Idging OF Hemamaleade agensuPRey §e correct
intfé?%ol@&gla?uwgfioﬁx&fo% fpgggid@ éﬁ&tHener@.eoffé&me%bg can be

0 gradual uce chaot and to provi N
sealegripdtive fiormationiafi @gs disulfieé dlaidsgin tredcorrect position. At the

re-est.abl i shnent . of r terti ture. ..
end oD 185 FOBIPLE B l  pvece
sola pRlisé Hysetdiciondofl B aromexitivee ligandprcbnsnatasimgoécidity of the
urea, detergents such as sodi um dodecyl sul fate, high
solygnt- concentrations and nercapt oet hanol or mi xtures

thereof in a suitable solvent. Instead of coval ent
attachnent to a suitable resin the present invention

Refnldinigdefsthenettpered peptide is cafiedont ima wfelding pptpepkidor this

o (L S GannL . , . i D b

or8BR0 4 bR T2 BN 500 LA Lpeds suaty, the

mdshepsefarregdr isobiguit eisofthe eekutminblsehaanthérormga ot Cechromatography
ept i to.,a act|vated solid,_phase can be ed to .

sy St Ahauirthe, Phdde i 5 i RRERRCe  PerbhaRfied R o suitable

soRERROFEomt BIsisPESIdteh tise PBrodliceds acsbraprith@phadattached to an
activated solid Erg)hase, wherein the ratio of attached

acegtedazolicbPbast e Shisneals beedons IRGHERG the 96esr fests based on
A . P o . e . . - -

oo gRctly T sttt e osDEesns. THE 19 ke sine

refeldihg escb!lptdoes. nothuse peagants, whictaadiivatelfage caddaxylig groups.

el il o BonEitad s B B0 T coAL e (i order to

avidr thategradudt ahbrehisd, cotme ptodtlose icontduenwithesdatdother. After

W th_ a nunber of solvents vfyni h allow a radua}J
copplletion Abrattr MmNk AuFEIeh @ SPRINE EhRATSEA gcadually along the
i-nt i ' . i i L
re#ﬁéiﬁgﬁ?gﬁ%égbggﬁgggg%egﬁ QPe HighiheddrrrliHAg FibRThaotropic in

order to bring all product molecules in a comparable state of folding.
Gradually, the next steps and solvents will approach physiological conditions in
such a way that molecular folding is supported. At the end of the protocol, the
product molecules are in the desired, preferably aqueous, final solvent,
optionally sealed with e.g. a disulfide bond and can be released from the

activated solid phase.

In a further preferred embodiment, the secondary and tertiary structure of a
peptide is maintained by covalent links between reactive side chains of said
peptide by treating the peptide with suitable agents, comprising the formation
of said covalent links prior to detachment of the peptide from the activated

solid phase.
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seal ed by the formation of e.g. disulfide bonds in the
correct position. At the 5 end of this procedure the

WG t@bilb40z2d product is rel eased fromthe acti VECEEP2004/005568
solid phase by addition of a conpetitive |igand or by
increasing acidity of the solvent. Refolding of the
attached peptide is carri éd ur in a r ef ol di ng
protocol. For this 10 protocol, the product has to be
di ssolved in a suitable solvent. Usually, the nost
preferred solvent is the elution solvent froma

LC- chr omat ogr aph system al though the product can be
Prefarabii [EngcEOVABNT ditkés {9Tie@ PERVEENS Fpaty® Sid GaAIpS of the

refé1HeH b&k $dSO e ARUIAW HARHCtamhflE PIdisnali st@ble aromatic or
reaitached to an activated solid phase. This can be
allpdjxahle hydeazehesy t he use of resins based on 15
unprotected imnodiacetic acid or trinitriloacetic
acids. This is possible since refolding usually does
Suitklle l@nltgiﬁ@fenbslngAbig:M|aulf‘d\eabr&dge£eandIebsezly:tted from various
rou Densj atta}chmsnt %covera
redg

h .
i TSREEPT SUChoReodBRy TEBREr N tiEse Py genand doa{des. Other

rea@éﬁﬁglc\ﬁlhﬁﬁ' F@'e%’éalﬂ%ﬁédl fifrocle b @e of WalarintVbémd<£ a¢ ftonvention
Ot her. After onpl etion of attachnent a series of.

solgisen hase |"§a%§e€?fg PEANSED, E0%®ng the 20 resin. In
principle the first solvents are highly denaturing
and/or chaotropic in order to bring all product

Providezlisl & proaess, mmepematbwleeseqoader\ofand demlary structure of correctly

th t
A e
chdind Scbmtemuﬁ?salalag,r tdferdblyt Eﬁ Snﬁuﬂé ctﬂ‘ldlsnmﬁ)d@glmndd fieom free
product nol ecules are. in the des refer .
mekRARSB LSO dhe BT giEtion ok ATpRoRaNSY SeEngdonmation g stable
aro@néﬂlélﬂrfélﬂﬁ'\atﬂénﬂya%jzo?\%@ be %%h%@%@db{lrﬁﬁsmba reagent mixtures

tivated sol1d phase. In a further preferred
aloeg‘ctbdl refoided phedyes ovfeh ys arached to éﬁgg astivatad,s@licbphase.
peptide is maintai ned by coval ent |inks between
reactive side chains of said 30 peptide by treating
Pravidecpépfurdhemnble suspatifie prgeess, foc amer synthgsishef of a peptide
formati on of said covalent links prior to detachnent
ofthe SeAMeREHti de fromthe activated solid phase. WO
2004/ 104023 PCT/ EP2004/ 005568 - 19 Preferably the
coval ent |inks forned between reactive side chain
HHIAH&X-HEESPNRY TH AR FE S -Gt &/NPTTKHEQ%LL%@M%LNG'NN XX ()

bonds or stable aromatic or
with, X = d-alanine and BAla = beta-alanine, comprising the formation of a

disulfide bond between the cysteine residues, thus forming

S—sS
HHHH-XX-TIVESJ:NRWITFAQSlISTLT-BAIa-G-G-BAIa-TKKTQLQLEHLLLDLQM LNGINN-XX,

wherein X and pAla are as defined above.
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al i phatic hydrazones. 5 Suitable agents for closing
e.g. disulfide bridges can be selected from various

w0 eanoqengent s such as iodi ne, ferrocyanates, POREB®N4/005568
and peroxides. O her reagents, which are established
for closure of coval ent bonds in convention solution
phase reactions can be chosetf too. 10 Provided is a
process, wherein the secondary and tertiary structure
of correctly folded peptides are fixed by the

Thé epesific @roeéss ratrensyntheks éfemmeg@pm@ef thbaiegaente (I) which
am no acids, preferably by closure of disulfide, bon

Is $¥fiesized omancapivated soid, Phase HSPBENGR SR AGIENDSd above
in Qq‘ﬁéirsnf“eq’& tkes Je‘ah@ﬁﬁhppeégtlo%t §8’\é°du]r§ B5RPRLING 8f least one step

al Ip atic drazones are achi eved y passing rea ent
of wiuxifigatien @mcbrrgfqlﬂ@gr ehd| tiemapicod efta dignlBdeikond between the

cr RIS T S5H B8 b ae BB iyn s

acidf deletiens Iodeamm‘ot sedsreplesetee, since still two cyctein residues are
HHHH- XX- T1 VESCNRW TFAQSI | STLT- 13AI %é& ﬁ Ia TKKTQ_Q_
Pr@éﬁDELbe '%)§VS rptiog @ fa Rfd RAl a
bet a- al ani ne, conprising the formation of a
dISU|fIde bond between the cysteine residues, thus
Furthernaee Jsoyided grgHpeptidasyE@taining an anchoring part preferably

ol TR T E L0 AR B acachme

of tiv®peptid® ta b/ WOPQF/EE%M eolid phase, W(DIChThEChOI’ing part

s TEted b8 T b tar gl fRbdnca bl BRPLEF s cpeptice,

colstRling &ha%sw&brﬁ@ H&Qalpﬁ@ﬁe%enftﬂéﬁlhgbeﬁo@bpveeadhn said moiety
l\/brr field-type sequential reactjon schedul e,
BERSNGiatglefst| @agt NIBMIes: £BNtalPingu SreiRat il Hisy exception of

pe{aﬁ&é’é %HQre?H@afd)H&El R égmﬁle%@”rﬁdlgﬁy RosWl ahﬂﬁ&\%‘%m | sequence

e 5 cysteine residues. sanme applies to peptid
of aeth/atatmerh%dees with am no

Preferably the metal ion complexing groups, preferably nitrogen containing
groups of the provided peptides, are fixed to the N- or C-terminus or part of
the side chain of at least one amino acid and are selected from the group
consisting of amino, hydroxyl, carboxyl, mercapto, imidazolyl, N-methyl-
imidazolyl, aminopurinyl moieties, phenanthrolyl moi.e'ci.es, pyridyl moiéties,
bipyridyl moieties, terpyridinyl moieties, triazacyclononanonyl moieties and

tetraazacyclododecanyl moieties, or combinations thereof.

In another preferred embodiment the amino acid moiety comprises single or
oligomeric natural or unnatural amino acids.

In a preferred embodiment, the anchoring part contains at least one imidazolyl
moiety. More preferably, the anchoring part of the peptide contains 1 to 10
imidazolyl moieties.

In another preferred embodiment the amino acid contains at least two, more

preferably 6 to 10 histidinyl moieties. In a preferred embodiment the amino



10

acid deletions or amno acid replacenents, since stil
two cyctein residues are present in a distance which
w@bdogmstotdr mati on of a disul fide bond. Furt herr@I/BP2004/005568
provi ded are peptides containing an anchoring part
preferably 10 consisting of unnatural am no acids for
coordi nati ve and reversibl® @ttachnent of the peptide
to the surface of an activated solid phase, which
anchoring part 1is located at the NN or C-termna
aciANMAEtY tontsihdeathaast ohet MRidaeptyil deoietgyormarepraferably, the
| east one netal ion conplexing noiety, each said
angiering Pacositteinsy tatlQ lé’é@laz%%é mRIEHBEen cont ai ni ng
group, with the exception of 15 peptides, wherein said
metal ion conplexing nmoiety is an am no acid sequence )
Anoth& advantaiget asHosiatedswibethe Pwvengicabisythatemetalaaffingly resins

C [ exin roups.. ,Rr y i el :
cag AL b e SrByBd BhBrrultls EAHR Saefd lrgmoving the
calﬂén C‘aﬁcﬁﬁ'élbﬁd&g)th@a‘gtinogvitrﬂﬂ':é I’slanse dﬁdf z;;dmjher;ﬁpm‘bpriate cation.

east one am no ac and are selected. fr t r ou

SinnEhes BITING iSLEERate, Of HNer GRJRUS Eaitios 1 ATFRSERE S cach other,
a mEET F Yhodihl iRl thel atthehsaelarnd rexattaeRmdntrocedures and the

noi et1 es, phenanthrolyl noieties, pyridyl noieties, .
stafilityr pEithe reswtingsomrleyss itthyghonss o agother cation as bridging
igphEERGKED NG 1R Mirede 80 Eie SBAting poipt of g synthesis.

thereof. 25 In another preferred enbodi nent the am no

acid noiety conprises single or oligoneric natural or

unnatural amno acids. In a preferred enbodi nent, the

anchoring part contains at |east one im dazolyl

noi ety. More preferably, the anchoring part of the

peptide contains 1 to 10 30 imdazolyl noieties. In

anot her preferred enbodi nrent the am no acid contains

at least two, nore preferably 6 to 10 histidinyl

noieties. In a preferred enbodi nrent the am no WO

2004/ 104023 PCT/ EP2004/ 005568 - 21 acid noiety

contains at | east one imdazolyl noiety. Mre

preferably, the anchoring part contains 1 to 10

I m dazol yl noieties. Another advantage associated wth

the invention is that netal-affinity resins 5 can be

reused after peptide synthesis. This can be achi eved

by renoving the
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cation and reloading the resin with the same or
anot her appropriate cation. Since the binding

W@ ooengtobs of the various cations is different PCDRPBaLINSS6S8
other, a nethod of nodifiying the attachnment and
re-attachnent procedures and_the stability of the
resulting conpl exes is to thédse for another cation as
bridging 10 Iigand between the resin surface and the
starting point of the synthesis. WO 2004/ 104023

ThBGR{ &SV W RNESESillustrated B ehk TeROWiIr nbs-lintitihgesxamples.
illustrated by the followng non-limting exanples.
Exanpl es: Abbrevi ati ons Substance 5 DWVF

hyl formanm de (peptide synthesis grade) DCM
E’E?@hl%’et hane (peptide synthesis grade) HOBT

b hyd DBU
AT oy SPBE B0 undec- 7 en 98% PyBCP
DMEenzot ri azol eNINyDinmethyiforrsapyide dpeptide sphtwsimgrads)
h fl hat Dl P
DG e roi i | souPEIPh et estPepFUEynthesis 9537%) | an 005

HA&OH Met hanol 1 oé@bédt@tﬁtazgfeﬂ@&)hyd?&&s)
2,2,2-Trifluorethanol 99.8% 15 EDT 1 %&%Wdithi ol
Hydr ochl ofi& DigZapi w{%ﬁcﬂ]ﬁfﬁ‘fiﬁ%? 8Ri %0l ut i on

gkﬁ Tet rahydr BEHE@H?%ZOM@I%&H@HW?&%ﬁ@ﬁh@%phomum—

euterated 20 br broad (si s singl et doubl et
t triplet q aaaaﬂmrop!aogph@ﬁmt et

DIPEA, DIEA N-Ethyldiisopropylamin 98+%
TIS Triisopropylsilan 99%

MeOH Methanol HPLC (gradient grade)
TFE 2,2,2-Trifluorethanol 99.8%
EDT 1,2-Ethanedithiol

HCI Hydrochloric acid

NaOH Sodium hydroxide solution
THF Tetrahydrofurane

DMSO-dg Dimethylsulfoxide, deuterated
br broad (signal)

s singlet

d doublet

t triplet

o} quartet

p quintet

m multiplet

TFA Trifluoroacetic acid

NMI N-Methylimidazole

Ni-NTA Superflow Resin (Novagen)
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mmultiplet TFA Trifluoroacetic acid NM
N- Met hyl i m dazol e Ni - NTA Superfl ow Resin (Novagen)

W@ 00D 4/ 104023 PCT/ EP2004/ 005568 - 23 EXedmpEPR2024/005568
Synt hesis of Fnoc-Ay-H s4-dy-0Ove [ TAGL] 2mmol of the
first amno acid and 4mmol DI PEA are dissolved in 10n
dry DCM This solution is"added to 1.0g of dry
2-chlorotrityl chloride resin (200- 5 400 nesh) and
the m xture allowed to react for 60 m nutes on a

Exédthptx 4% .Sylthdyis @fFrioct Gy HissiGIyrOMe [TAG D] i S
allowed to react twice with 20nm of DCM MeOH DI PEA
for 3 mnutes, washed twice with 20m DCM and tw ce

2ol of e fi f‘F@tea{rﬁﬁb )rhc_?& ardaeanﬁrheﬁtmﬁeh%.@@ dmsbh,e?aom 10ml dry

pi peri di ne/ DVF m nut es and washed
DEMndbisnselntiponis alded 10 Bﬁgmf dry tzhéwlamtﬁkﬁyla@hlonde resin (200-

4ofy BB P Rt Blontd 5 B g it op Rllprtever. A

thar enddofedhe areghctibnstis®lresinons i dlowed ¢d cedat twieer agthn20ml of

obhhBEoRIoP b e B DR M Sl O 3RE fuice win
DMFPERE %@iﬂ/ @W\eﬁwltr%)atéd)twﬁﬁ/ wRhM2 gvAl %@mn@ﬁsﬂneq 163) for 3/20

times with DVMF. 15 I n case of the N-tern nal
mmtﬁs)aadu\wa&he@ b dnas wWitmaeml RMF.ed wi t h

SrRHI%?rdf‘%thé% abibt 9%{%%5\0@63‘?%63 lbﬁﬁnbﬁEtIP@A“aﬁe dlssolved in

1d the resin I's as nes w
15ml‘ B MR A fte&CE amdutéseﬁnahbbwéd’th@R @@dt 1erh05MPEA are added

o s et Ghapdrekndats Fgac AT 5 ibBren o0 firtexer the

repigpt |sda~£§r9@1reat tumed wmtﬂnom)nﬁlurmlvne; preratéd cawicen. with 20ml
The crude peptid | DI EA an

PIDGHOE/ BHE Ch'e) TaT 2/ dBdmiTHES AT HASTERyS BERFS Midh 20mI DMF.

InSQlla%' Ut itRedlN QWmtaP sRAcd Beld 1@1e rFe@FH eg aft @reated with
ution of 10mmmol DI EA and 10mmol dy-Ore i s added.

pipétidine/RMFof vortexing 100mM DCM is added and the

R MRS A ShE ot SIS sl I Pertf ARl S5 i 20m
DMF, twice with 20m! DCM and then allowed to react with 50ml TFE/DCM
(2/8) for 60 minutes. The resin is filtered off, the solvents removed in vacuo
and the crude peptide fragment used without further purification.

The crude peptide, 10mmol CI-HOBT, 10mmol DIEA and 20mmol DIC are
disolved in a minimum dry DCM. The solution is allowed to react for 10
minutes and a solution of 10mmol DIEA and 10mmol Gly-Ome is added. After
2h of vortexing 100ml DCM is added and the solution extracted 3 times with
200m! portions of sodiumhydrogensulfate (1-2mol/l), 3 times with 200ml|
portions of concentrated sodiumchloride and3 times with 200ml portions of
sodiumhydrogencarbonate (1-2mol/l). The organic layer is dried over
sodiumsulfate, the solvent removed and the crude peptide used without
further purification.

The crude peptide is dissolved in 50ml| TFA/TIS/H,0 (95/2.5/2.5) and allowed
to react for 60 minutes on a vortexer. TFA is removed by coevaporation with
DCM. The crude peptide was dissolved in DMSO and 1000ul purified on a
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portions of concentrated sodiunchloride and3 tines
with 200mL portions of sodi unhydrogencar bonate

w@ 10020023 ) . The organic |layer is dried over PCT/EP2004/005568
sodi unsul fate, the solvent renoved and the crude
pepti de used without further purification. 30 The
crude peptide is dissolved ia250m TFA/ TI S/ H20
(95/2.5/2.5) and allowed to react for 60 mnutes on a
vortexer. TFA is renoved by coevaporation with DCM

Gilsh8 REbdR REMS dBy/stes skiiplayeGohiasiIVRO and 6. The linear
purified on a V‘D 2004/ 104023 PCT/ EP2004/ 005568 -

gragiegbnexianded Lfeam %t aaaupausg A dddP) P 29% acetomtrnle
(c(%ﬁ%\%g OTBQSB/J; gga: ) ovlrashh S . SPHEAGR Ikl %s’sgbaﬂﬁ_?% and the

acetonitrile (containing
abimpmeenoemomdwat Zhénfi.ow rat e vvas 20 mL/m n and the
absorbance nonitored at 214nm 5 Exanple 2: Synthesis
of Fnoc-Ady-Hi s6-Ay-0Ove [ TAG3] 2mol of the first
Exaihple 2¢ Sy ritheésisof FribbialyHisghiGlyoOMel [TAGE dry
DCM This solution is added to 1.0g of dry
2-chlorotrityl chloride resin.(200- 10 400 nesh) and

2riB] B ehier Art! Aol dcRd HpRChn{Rbl BAPEANAHLHIsABIVRd in 10ml dry

vortexer. At the end of the reaction the resin is
DG Bhisdselotiopaist addged &o vii-0a ofodry afchlmmcwlwﬁemesm (200-

40Vf%pljt:r\he§hg'ﬁ:éﬁt n)ﬁ@t?tn'gdal eﬁt{étéf\"regc (PGMW@E@S thagﬁprtexer. At

eresnls treated wce Wt
thei @ed | afi ble¢ Didactidn 3thd oesidy 20 allowad ¢e eaettwasibedwh 20ml of

o TSt e T iy SRl BB, Pl sagpwice wie
DNIVFThéfrbeih 8 thenUtrestddticeOkitRYRIRI pigkrinemmMPI(RER) for 3/20

are added and this solution is poured onto the resin.
m'Ath%?r 36@ washade® t%e%NW&?%WéPM resin is washed 6

5rhindF | ne/rﬁﬁgﬁ?é?& E§r"n 20 B’f‘"eﬁﬁi %H}ngloﬁl[PEAﬁ ageé;lnssolved in

pi per| 20 m nutes and was
15minB¥Fai Afte2 Grinibies 300mal oANyBEIP and Momenoli RPAPEA are added

orf 0 B PO R, P AR Mk e gp g voreer the
resigi st headresl n6i imashedtts Romds DMFh 2fdated Divicet wivith  20ml
pigfmertgyigé?gMF (1: 3? fcd>r tz'?)%'o arlnllnouvélc(:é‘gI atn% \r/v%%ﬁedvg tamesOWIth 20ml DMF.
In case of the N-terminal amino acid the resin is not treated with
piperidine/DMF. '

After attachment of the last amino acid the resin is washed 6 times with 20ml
DMF, twice with 20ml DCM and then allowed to react with 50m!| TFE/DCM
(2/8) for 60 minutes. The resin is filtered off, the solvents removed in vacuo
and the crude peptide fragment used without further purification.

The crude peptide, 10mmol CI-HOBT, 10mmol DIEA and 20mmol DIC are
disolved in a minimum dry DCM. The solution is allowed to react for 10
minutes and a solution of 10mmol DIEA and 10mmol Gly-Ome is added. After
2h of vortexing 100ml DCM is added and the solution extracted 3 times with
200ml portions of sodiumhydrogensulfate (1-2mol/l), 3 times with 200ml
portions of concentrated sodiumchloride and3 times with 200ml portions of

sodiumhydrogencarbonate (1-2mol/l). The organic layer is dried over
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(2/8) for 60 mnutes. The resinis filtered off, the
sol vents renoved in vacuo 25 and the crude peptide

wo eagnent3 used Wit hout further purification. TPET/EP20€005568
peptide, 10mmol d -HOBT, 10mml DI EA and 20mvol DI C
are disolved in a mninumdry DCM The solution is
allowed to react for 10 ninéPes and a solution of
10mmol DI EA and 10nmol dy-QOre is added. After 2h of
vortexing 100m DCMis added and the sol ution

so@Xinaffeed, Ihkl BBR/entt FerdBve@Oaid paid i®08e Opeptide used without
sodi urrhédrogensul fate (1-2nol /1), 3 tines with 200nl

fursBet PYriBC@iorboncent rated sodi unchl oride and3 times

Th}é" @dgoﬁ%hd%o H@E‘élv@& mssmhvﬂ‘bxﬁgw g@a(‘@ﬁv\éﬁ 5) and allowed

e organic layer Is
to 2604y ﬂc@msmmtefmoawo@mmm iggrem@id) by utdfevaporation with

| d t i L h
o8 e SRR SR L O 5 R 4B o
GilifanS%Igﬁul_EFASMSS/MeI&B@{SH'@/a’Z Ki))n&mﬂ &P G\A/Bgcolﬁ.mm.e&rmb linear

r m nutes on a vortexer ve L
gr@%gogpgxt‘ﬁr\dgﬁi rem %D%D@ﬁueﬂ‘r@ (éxi?} g V\gg% acetonitrile
(c&ﬁt%ﬁ'ﬁh&@OBQWW)%rlw(?ﬁﬂn AtHe ﬁbﬁdra@.é Wad20S@l/min and the

LCMS System using a Kromasil RP C18 colum. The
absorft@awce rgpadpead akZidnaed from 5% aqueous TFA (0. 1%
to 80% acetonitrile (containing 0.085% TFA) over 50
mn. The flowrate was 20 nL/m n and the absorbance
Exam ple Be Syaithesis of FrioExGhpiHis3-GlgyHideGilg-0Me [TAG4]
Froc- Gly- Hi s3- Gly-Hi s3-@ y-Ove [TAKA] 2mol of the
first amino acid and 4mmol DI PEA are dissolved in 10ni

anrhysl oPGMe fiRitsasmhaitachh aingl aftagl DIPEA Qireotisdbived m 10m! dry
2-chlorotrityl chloride resin éZOO 15 400 nesh)

DGie ThiscelnEoB) s caided & rloGatoh Y Sochipratibd ghibede resin (200-
40608k § landAthe Eﬁﬁtﬁ@%l%éﬂ?%%ﬁ?&é@o?%m%ﬁ%%ﬁ_v BD? IF?S EXortexer. At

allowed to react tw ce
thé oend ofi the geactias hidwe tresite isvalloweginto DeMcantviced wigh 20ml of

oo Bl S M5otd ERREWEN AR 3RE wice wer
DMFITEISe\ﬁétlh |§QﬁianIVEat62ﬂt\5WHDJV|tbf2(1d‘1Epﬂmrmm@/_(ﬁmil? (1:3) for 3/20
IDHEES APY Yoo RS Bt OB DRJECP and Lommol D PEA

Snan®! BHE8E amino acid, 7.5mmol HOBT and 10mmol DIPEA are dissolved in
15ml DMF. After 5 minutes 5mmol of PyBOP and 10mmol DIPEA are added
and this solution is poured onto the resin. After 60 minutes on a vortexer the
resin is washed 6 times with 20m|l DMF, treated twice with 20ml
piperidine/DMF (1:3) for 20/20 minutes and washed 6 times with 20m| DMF.
In case of the N-terminal amino acid the resin is not treated with
piperidine/DMF.

After attachment of the last amino acid the resin is washed 6 times with 20ml
DMF, twice with 20ml DCM and then allowed to react with 50m! TFE/DCM
(2/8) for 60 minutes. The resin is filtered off, the solvents removed in vacuo

and the crude peptide fragment used without further purification.
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and this solution is poured onto the resin. After 60

m nutes on a vortexer the resin is washed 6 tines
wowdh/1@Oed DMVF, treated twice with 20mL pi perPCi/REZ0DMIOS568

(1:3) for 20/20 m nutes and washed 6 tines with 20m

DMF. 25 In case of the N-terninal amno acid the resin

is not treated with pi peer?ﬁeTDl\/F. After attachnent

of the last amno acid the resin is washed 6 tines

wth 20mL DMF, twice with 20m DCM and t hen al | owed
Theocrnefec peptitis, SrEmBFECPBMBT 218)nrhoir DIBATENdt 28mnidleDIC are

cisgbveghdn RN T B | REME  IgeRIUaRe o WP RBER S EREy for 10

m|HUEésf aﬁ@ta .%lutl\'S\Q @%ﬁ%%ﬁeﬁ%&ﬁ?ﬁﬂ%n@ Bfhe rs déded. After
The crude e, 10mol - HOBT, 10mmol DI EA a

2hoofwertening égﬁmld?@tﬂl Sardas andh thenshlibeD XACtFAGS times with
208Bf1UbbARLA o LOUEI R EERRYERE 102RRLES RS witn 200m

poﬁtﬁmrm oniora:ﬁeantE@mamjum@BtdrldECth§ Bn‘t@dw&iﬂndZt)Bml portions of
n extr 5 200 . ortl ons._of

sod vt darStadenere, <1 ATaMM | Tne SORanE Iiet " Saoriried over

sofRimdffe ftheoRe RNt af@fosedi dR8 htHy i@Gadangaptit@®ased without

with 200n portions of sodi unhydrogencarbonate
furthenRyrifiedtionthe organic layer is dried over

Th%oé%Hg%ﬂtﬂ%evs Hﬁgol%ghvﬁnﬁ e TRAZH Pgot(%/QrflﬁéSF%and allowed

pepti de used w t hout furt er, puri |cat|o
to ceadefqrep® irdimutes dinsg olortekern THOnis rEFAPVRGSbiXEPevaporation with

ot LR s Reb IR SD, ShoriBTzpines on o
Giltba Nebdm pems (Eystsam djsﬁ@la/ed-orrrasﬂl\/ﬂo, @18 toNeph. The linear

rified on | so NebIaL S usjn
%Lljlslﬁgs prtq@gle%lg‘rg afcﬁéeqq yéé ig),a)en{o g§6 U gacgtonitrile

(céﬁt@m.ﬁ%mqsgww Aoy 300min® ﬁ{é"/ﬂawertaqeméé 2 AR/min and the
(containing 0.085% TFA) over 30 min. The flow rate was

abagrtra_rvcmrﬁoaﬁ@retduét 2388Br-bance nonitored at 214nm
Exanpl e 4: Synthesis of
Frmoc- d y- 5- Ami no- 1, 10- phenant hrol i ne [TAGS] 20 2ml
Ex@@mple 6| SgnthEBis arf 1Emmd-QlyeSaAminddbdQ-phenanthroline

[ﬁ%ﬁi on of

2ml DIEA, 6mmol CI-HOBt and 12mmol DIC are added to a solution of
2.56mmol Fmoc-Gly-OH in a minimum of DMF. This solution is vortexed for 5
minutes and a solution of 0.5g 5-Amino-1,10-phenantroline in a minimum of
DMF is added. The mixture is incubated for 12 hours and diluted with the 5fold
volume of ethylacetate. The solution is washed three times with sodium
hydrogencarbonate. The crude product precipitates, is filtered off and purified
by column chromatography or LCMS. The crude peptide was dissolved in
DMSO and 1000ul purified on a Gilson Nebula LCMS System using a Kromasil
RP C18 column. The linear gradient extended from 5% aqueous TFA (0.1%) to
50% acetonitrile (containing 0.085% TFA) over 50 min. The flow rate was 20

mL/min and the absorbance monitored at 214nm.
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2.56mmol Frnoc-G@y-OH in a mnimumof DWF. This
solution is vortexed for 5 mnutes and a sol ution of
W@ 2@g/16402811 no- 1, 10- phenantroline in a m ni num pET/EERB4/005568
is added. The mixture is incubated for 12 hours and
diluted with the 5fold 25 volune of ethylacetate. The
solution is washed three tirmég @ th sodi um
hydr ogencar bonat e. The crude product precipitates, is
filtered off and purified by colum chronatography or
LCVS. The crude peptide was di ssolved in DMSO and
1000pl purified on a Glson Nebula LCVMS System using a
Exétmplsi |5: RByfAtBesis uofi. (Bis-tentchutaxychrbounydmettgddamino)-
fr Dm5 TFA (0.1% to 30 50% acetonitrile
a“ﬁ?ﬂh?ﬁ\ Eﬂé&&ﬁ%% TFA) over 50 min. The flow rate was
a)’Osynthésis Br mg-tﬁ?ft@bbﬁiméWﬁﬂhﬁéﬂi}il-iﬁﬁnm)-é/&ﬂc acid
2004/ 104023 PCT/ EP2004/ 005568 - 27 Exanple 5:
benyzylirstes [JAGRRL- t er t - but oxycar bonyl et hyl - ani no) -
2@2‘@?&1‘0@ @?bﬂe[ BAGEA] eét)erstyj% §té 80 mmol Bromo- aceélc acid tert-

s-tert -but oxycar bonyl'net hyl - ami no) -acetic acl
buwehzyuermcbﬁo[ rmnzsaPIE@ amvdns@lyed rie Jemlydre &N The reaction

BNl TPl B PEAGERE ke he MM gfonc tne

solteort mdtssoh/edmlrlleEOeedwl lvsoetaegedhémrggndawer IT; extracted with
Pre t at salts_ar ilte 0 uti on

the s AIPLUS VTP e te EADI Ml LN NEOHTaX A aeGRYBRe -1, The

so'Il§t|cS?i'?<Tsr éﬁé@d/vl‘!% tl\lhzé@at_vhﬁe GBivieRviraghoveduby QBsuuXdestliation and

brine 1:1. The solution is
thér |Céddw pnoqiertsan PURifiedo| Bye nflaste neRlmmy chirnaiagraphy - (ethyl
C% Hei'z'f the crude product is purified by
I4 co rorrat ography (ethyl acetate/hexane
1H1NMR (460 mmz;( DOBOAz) ApvBG.48)7.20n(r7, £2)7.5290 ((s), 251) ,3.60 (s,

.10 , : 60 ( ) 5 +4|—|) 38 (s,
z%,séiaz@(é%& Ry e Ry e

(Bis-tert-but oxycar bonyl net hyl - am no) -acet| c acid

TAGBb] 17.5 mmol

BP¥Dt $'SbLﬁﬁ)x@&rﬁfﬁyf’%‘?ma’d?ﬁ’?ﬂf"%’rénﬂﬂpd'acet'c acid
[ P;', ester is 20 dissolved in 75 nml THE and the

catalyst palladium 10% on charcoal, 0.70 g,is added.
17TRemmeaic(Bisttevte byt xyicariionydmedh gledmirad ) -atehis agid henzyl ester is

d|s§/oq\r/g(9‘|er§] 7%nmltlhl-ﬁ= and the catalyst palladium, 10% on charcoal, 0.70 g,is
added. The reaction vessel is flushed several times with hydrogen and the

reaction mixture is stirred under hydrogen until the hydrogen consumption
stops. The catalyst is filtered off over celite and the solvent is removed in
vacuo.

'H-NMR (400 MHz, DMSO-ds) ppm, 12.2 (brs, 1H), 3.46 (s, 2H), 3.44 (s, 4H),
1.40 (s, 18H); LC-MS (ESI): (M+H)* = 304
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reaction mxture is stirred under hydrogen until the
hydr ogen consunption stops. The catalyst is filtered
wobdosowme3 cel ite and the solvent is renoved i NPCWEER2004/005568

25 1H NWR (400 Mz, DMSO d6) ppm 12.2 (br s, 1H),

3.46 (s, 2H), 3.44 (s, 4H), 1.40 (s, 18H); LC M5

(ESI): (M:rH)+ = 304 WO 2004/ 2840623 PCT/ EP2004/ 005568

- 28 Exanple 6: Synthesis of

4- (Bi s-tert-butoxycarbonyl net hyl - carbanoyl )-butyric

Exathgld TAG:OD] Synthesis of  4-(Bis-tert-butoxycarbonylmethyl-
4- (Bi s-tert-butoxycar bon%/ﬂmst hyl - car banoyl ') -butyric

caabam%azlwtvregta&ld[[ﬂ@ 15 24 rmol Pent anedi oi ¢
LR Sy 36 sene
estenf{TAGL10Bkture is refluxed until the gas evol ution
2R e R 0 BB ARIIAAEE, YhifArtd By g, ana

twaddﬁfbsdlDMF baredd@gohv@da in SZ Uil adryoDCM. Gheneéaction mixture is
é)lmrt-ButoxycarbonYl met hyl - am ngrpacetlc acid tert 10
refyxge UBKY Bie gAd ¥6TutIamBIOPS: et ds caevapggted with 10 mi

tolh@ﬁ@t AR AU duet H ididsefled A DEM &ind0&daéd bpPlYop to a

enperature overnight. The solvent is renoved in
sowwo ofind2tthemmgli gﬁ%t-uByt@wmbo@ulm&thysanmwo)haéehy| acid tert-

bu?@h?esg%' %g@ gfrﬂgﬁosllﬁ%mnﬁcmémaét TgSV}‘ﬁ%E‘%&bﬁuxture is stirred

forcmhcam?@taa'd:l abﬂoum tgmFemuwrdvegmgbgsﬁhetsowedntasoremoved in
100 T 5

vagiip it FoIdHe Bofisstiberldhawoh! ety 8, dhe. oiagic laver is

exBfREBIEt with RYei ffoBswikyy Sddligénsol Lom &hr amatiagrapim ml half-
(ethyl acetate/hexane 1:1). 1H NVR (400 Mz,

DVBO-
coppentrateds spdiym Qmprog;ar@grtegnatgmolwom gad Qpﬁ) mlgbg)me The

SO !ongg f:lrl%:i;tg\/é(lip?o%gw %uﬂ’a'gz Egaf%) gn?lg%léﬁl'elzw'omg fin3vacuo. The
crddeg9 predudtt) ;is LGUvEiqdESDy:  6ilies]) +coludso lthreywtmlp‘ay (ethyl

Bi s-tert,-but oxycar bonyl net hyl - car banoyl ) - butyric
acﬁ%ta/rﬁ g 2 nmol

1H4NMI§ gctoewmzbtnmswcaa)hﬂwlmtmzl (masbla;rsme Uy, i41l (s, 2H),
is dissolved in

n THI% and
3.8R45 At J18 il adh Gz, i0h, o 26ritr a3 e, 2y, 195 (p, 3=7.4
Hz, 2H) , 1.41 (s, 9H), 1.39 (s, 9H); LC-MS (ESI): (M+H)* = 450

b) Synthesis of 4-(Bis-tert-butoxycarbonylmethyl-carbamoyl)-butyric
acid [TAG10b]

2 mmol 4-(Bis-tert-butoxycarbonylmethyl-carbamoyl)-butyric acid benzyl
ester is dissolved in 20 ml THF and the catalyst palladium, 10% on charcoal,
0.09 g,is added. The reaction vessel is flushed several times with hydrogen
and the reaction mixture is stirred under hydrogen until the gas consumption
stops.

The catalyst is filtered off over celite and the solvent is removed in vacuo.
'H-NMR (400 MHz, DMSO-dg) ppm 12.1 (br s, 1H), 4.11 (s, 2H), 3.91 (s, 2H),
2.30-2.17 (m, 4H), 1.68 (p, J=7.2 Hz, 2H), 1.42 (s, 9H), 1.39 (s, 9H); LC-MS
(ESI): (M+Na)* = 382
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0.09 g,is added. The reaction vessel is flushed

several tinmes with hydrogen and the reaction m xture
wo s00gtioqoeed under hydrogen until the gas consupP@L/EPI004/005568

stops. The catalyst is filtered off over celite and

the solvent is renoved in vacuo. 30 'H NVR (400 MHz,

DVBO-d6) ppm 12.1 (br s, 1H)294711 (s, 2H), 3.91 (s,

2H), 2.30-2.17 (m 4H), 1.68 (p, 3=7.2 Hz, 2H), 1.42

(s, 9H), 1.39 (s, 9H); LG M5 (ESI): (MtNa)+ = 382 WD

2004/ 104023 PCT/ EP2004/ 005568 - 29 Exanple 7:

Synt hesi s of 4-([1, 10] Phenant hrol i n-5-yl car banoyl) -
Example ¢ Zici Sypthesisy] 05) 4sgﬂrﬁt1hégilgh8f‘a"thr°"n 5-ylcarbamoyl)-

( rolin-5-yl carbanmoyl )-butyric acid 5
bu#g k'l? ﬁ:r ?TA 12a] In an argon atnosphere 5 mol
a)5sammesjsl o0)] 4W4n&ﬂﬂﬁhenamhaobnd55ﬂcwbdm¢ﬂ)2BUWNC acid
DI EA are added and 5.5 mmol

mﬁ%’ﬁ%&%ﬁ“ﬁ% yIr= butyri c acid nethyl ester are added
Indiroardnh dtmpsplﬁérteeﬁ ratriol r3-aenihof[11h0]- beenamthrehm aind dissolved
. excess b se_are um des lati o
in S o1y DIIF o (1T SR Hestafed aner Seumpnabd:clpisarbonyi-

bubiiORIPThatHY ddveF Glre Ldddd d@égoyﬂ(ﬂréﬁn,Afﬁérugﬂ"ﬁrmg for 1h the

acet oni tril e/ ’amoni um hydr ogencar bonat e,
solyieadi end ; ex RSt Hageogrel HerNeds by MPIEUU'DI\/SGS%?t"b@mThe crude

‘pr%g élt1§ ?ugﬂi% %\9 rég’er%g)g pﬁ %%@?&Jgnr?f‘]é%ogalcg% pﬁrf%M'_'{ck Lobar

RPA.84ebl(nhdh, elaawB:aheYonl‘auIE/Mmdm)Jm Bydibgencathfnaté, §aveight-%,
o , 7.74 (dd, 3=4.3, 8.1 Hz, 1H),

grég@@t(%é/zFﬁ%Dz/" 9 (t 3=7.2 Hz, 2H), 2.46 (t, 3=7.4

1HH:¢MR Z#t‘»o MH25 D(msosa%z Bhth 12H)1 (6CIMS, (=8B) (dd,M+) 5,44.3 Hz,

nt heS|

1H). 3.6316 qommhm, 81 1. 8H)1 BPBasy 1=t frfHacit), B (dd,

=[1Tﬁ 2Dl 9 1H), 7.82 (dd, J=4.2, 8.4 Hz, 1H), 7.74 (dd,
(% %0 Bhan nthrol S )’I car szmDyI )-butyric “%cid ) (

Jqﬂefhﬁll ékat,ethrb63d($siiﬂ)/,eal 5% (t5=d.21H2,- dHdx Ard dhdJ 7.4 Hz,
St B RO A S 241 on o

refl uxed for 1 hour. The solvent is renoved by vacuum

c e§ trlrtl'hlgsfl.is ogf %2 d( [t P 1 O?P%d %apnt%d O?In-5 -ylcarbamoyl)-butyric acid
[TAG12b]
1.5 mmol 4-([1,10]Phenanthrolin-5-ylcarbamoyl)-butyric acid methyl ester are
dissolved in 15 ml 1,4-dioxane and 15 ml destilled water. 1.5 ml of 1 N
solution of potassium hydroxide are added and the solution is refluxed for 1
hour. The solvent is removed by vacuum destillation and the crude product is
purified by reversed phase column chromatography (Merck Lobar RP18
column, eluant: acetonitrile/trifluoroacetic acid, 1 weight-%, gradient: 10% to
20%)
'H-NMR (400 MHz, CDs;0OD) as K salt: ppm 9.11 (dd, J=1.6, 4.3 Hz, 1H), 9.04
(dd, }=1.6, 4.4 Hz, 1H), 8.65 (dd, J=1.5, 8.4 Hz, 1H), 8.41 (dd, J=1.6, 8.1
Hz, 1H), 8.14 (s, 1H), 7.82 (dd, J=4.4, 8.4 Hz, 1H), 7.74 (dd, J=4.4, 8.1 Hz,
1H), 2.64 (t, J=7.6 Hz, 2H), 2.36 (t, J=7.2 Hz, 2H), 2.10 (g, J=7.5 Hz, 2H) );
LC-MS (ESI): (M+H)* = 310
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25 purified by reversed phase col um chromat ogr aphy
(Merck Lobar RP18 columm, eluant:
waewuomdory i | e/ trifl uoroacetic acid, 1 weight-%CT/EP2004/005568
gradient: 10%to 20% 1H NWR (400 MHz, CD30OD) as K
salt: ppm9.11 (dd, 3=1.6, 4.3 Hz, 1H), 9.04 (dd,
1=1.6, 4.4 Hz, 1H), 8.65 (dd30J=1.5, 8.4 Hz, 1H), 8.41
(dd, 3=1.6, 8.1 30 Hz, 1H), 8.14 (s, 1H), 7.82 (dd,
3=4.4, 8.4 Hz, 1H), 7.74 (dd, 3=4.4, 8.1 Hz, 1H), 2.64
(t, J=7.6 Hz, 2H), 2.36 (t, J=7.2 Hz, 2H), 2.10 (q,
J=7.5 Hz, 2H) ). LG M5 (ESI): (l\/|+|—|)+ = 310 WO
Fupth@ameoe ¢ags m@m@mﬁ)w@%g@srboxﬁ@ aqigs desivasivesithgs glutaric
I A han
ac'g]f%rﬁbgc?? Q% %]eég%b 8[]9 )étéaerhg 5 %ﬁgi{l}s’}ﬂ? 36 %a her e
descri bed protocols. 5 Exarrpl e 8 Synt hesi s of
[5-([1, 10] Phenant hrol i n-5-yl car banoyl ) - pent anoyl am
no] -acetic acid [TAG 15] In an argon atnosphere 1
Exmm':lé/\ase Siaithddiat ofs [qiepiojrhehanthidlinStylcarbamoyl)-
iels suspended i.n s_perldl ne/ DMVF 1: 3 and
pentangylaginpd- %Fetm%"él[ bven (system "Discover"”

InBh éﬁ'-:d(}@ E%Sgplﬁéﬂéeﬁ rﬁﬁ{ole\ﬁaﬁﬁcr@gﬂsth&% 1588éd) vxhﬁh Fmoc-Gly-OH
washe DCM

ree tines wt hree tines wit
(0Themmeali@) i is wpedaddm npmrtﬂm@@wand 9 enol ImCEAted in a

Rl BB OB THL, chld oy 20 segzpos. e

resial igtwaghddsthrieiel mmeedehfDMﬁCbnmmneestlmesstSméM tee resin is

ok LR 56 S5 o oA Pl APk orice are

adeeaMARRY \ﬂorﬂ&lﬁ Qﬁérﬁdﬁp@hbi‘bﬂ RRBP nirated) thd tdacBnolution is
DVF is added. After vortexing the suspension

filteved miff@ndt Hee resinnisi wagheddwasticnes weth WGM gk onggtime with

f h e ' -amino-
DT LR 6 ESBRIA of O R DI SRR, 2XpRIRRCOES TAMI]] Sramine
1,1 0-epHenantlartodiniesa b SviaynoolaDHR freOrmal DN miss adided. After vortexing
chloroformto he product. This.procedure,c
thg S Slogn Vet BhE oy TFovasiet FEafReRonfg BMF and the
pro@tt aesve@m.ebrﬁtth@rream by%h?,ﬁed@hlg\fﬂtTFW/STISszO 95:2.5:2.5. The
di carboxylic acids. 25
resin is filtéred off and the filtrate is coevaporated several times with

chloroform to yield the product.

This procedure can also be applied analogously to other resin bound peptides

and other activated derivatives of dicarboxylic acids.

Example 9: 5-Amino-1,10-phenantroline / 2-Chlortritylchloride-resin

2mmol 5-Amino-1,10-phenantroline are suspended under inert atmosphere in
50ml dry DMF. To the resulting mixture 5g 2-Chlorotritylchloride-resin (200-
400mesh) is added and the resin is incubated at room temperature for 2hours.
The resin is filtered off and washed with DMF until the excess of Phenantroline

is removed. To block unreacted groups on the resin, it is incubated three times
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Exanpl e 9: 5- Am no-1, 10- phenantroline /
2-Chlortritylchloride-resin 2mol

wo20MitM023, 10- phenantrol i ne are suspended undePCT/REI0D4/005568
at nrosphere in 50m dry DMF. To the resulting m xture
59 2-Chlorotritylchloride-resin (200 30 400nesh) is
added and the resin is incubsked at roomtenperature
for 2hours. The resinis filtered off and washed wth
DMF until the excess of Phenantroline is renoved. To

withl 20k IUDCRHMeTH D IEAE80N 3159 farsil0, mibuies andutieredvashed 3
three times WO 2004/ 104023 PCT/ 552004/ (1)%_!5568 55)% .

timgist it il OpeinNAGHY THEEATSSHD: €87 5Per SLOMRS! R’ PYRgat room

terﬁ{i&fét h?é |§adtﬂh'é9§e§mt\}out|%0f(ﬁ2+%ﬁs e regpi B E@Ebbﬁed for 30

ore under room tenper ature. To |oad
mlmlerWmhtawSNLEedl'S@lhétlort né N«@Isnn DMF; hibawgsiedisfwashrg with DMF

t
o B B S0 0 Y A D T oo
pr(ft)‘éelnrelpslc bppliéd:addi ti onal DVF-washi ngs the follow ng
d | ied:  4xh' [ N-Methylimd I
xBt oé@\#i‘ﬂ?‘?"lfshﬂﬁg@‘bgﬂ\ﬁ égf\‘?é)c i i dazol Eno. 250l /| )
4xi§’1§W)'ﬁ/ MeNWIhﬁid'aﬁbﬂg?QSn(&/I%WN /1) 10 2x5' DMF

1x1" |sopropanol 1x1 | sopropanol 1x5' DWMF 1x30'
1XDN¥D1’H:/NXPI|€ hybpidegahd-25m0l8) | sopropanol  1x5' DMF

MFDM: 1x1' Isopropanol 20 1x15'" |sopropanol 1x5'
2X%I\/FB x30' DWVF Exanple 10: 5-Am no-1, 10-phenantroline

1x1’ Nisopsypafi@d car boxy- Resi n
1x15' Isopropanol
1x5" DMF

1x30’ DMF

1x1’ Isopropanol
1x15’ Isopropanol
1x5" DMF

1x30° DMF

1x1’ Isopropanol
1x15’ Isopropanol
1x5° DMF

1x30’ DMF

Example 10: 5-Amino-1,10-phenantroline / Novasyn TG carboxy-Resin

59 of Novagyn TG Resin are equilibrated with 50ml dry DMF for 30 min.
10mmol DIEA and 10mmol HOBt are added. After 5min. of incubation 2g of 5-
amino-1,10-phenanthroline and 10mmol Pybop as well as 10mmol DIEA are
added and the mixture vortexed overnight. The next morning the resin is
washed 6 times with 50ml DMF each. For loading the resin with Nicke! 10 ml
of a saturated solution of Nickel chloride in DMF are added and vortexed for 30

min. After this step the supernatant is removed and the resin is washed with
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25 5g of Novasyn TG Resin are equilibrated with 50m

dry DMF for 30 mn. 10mol DI EA and 10mol HOBt are
w@odwedos02f t er 5min. of incubation 2g of 5- PCT/EP2004/005568

am no- 1, 10- phenant hrol i ne and 10nmol Pybop as wel |l as

10mol DI EA are added and the m xture vortexed

overni ght. The next norning $he"resin is 30 washed 6

times with 50nl DMF each. For |oading the resin with

Ni ckel 10 ml of a saturated solution of N ckel
baedHesr 6f160i m| DV ameil atdeiibladcolourt exredef seerBdn thersupernatant.

fter this step th upernatant is renmoved and the )
Cotia | Sxassnal Nees 00 TEmSdoE Emmomotiass washing

rngdZ_,rebatches of 50 m DMF until no visible colour can

be seen in the supernatant. Adsorbed excess of Nickel
4xponOMEY N-Meshgimisiazoh €0 25} ng washi ng  procedur e:

4"3?‘”5:'}3,\",%\{'% H% %ﬂ%%&éﬁ%@fﬁl/l) 5 4x15'

lxlzhm%WN-MelbbyliTynldamd@.QlSnﬁcﬁ]/BSrml /1) 2x5" DMF 1x1'
!,t;so r anol  1x15' Isopropanol 10 1x5" DMF 1x30' DWMF
sopr opanol 1x15' Isopropanol 1x5' DM 15 1x30'

1x@NF1 keepr opanol  1x15" I|sopropanol 1x5" DWW
DI\/E 20 Exanple 11: Synthesis of
1X154I$QPI"PPQE‘alcycI ononane/ 2-

1x5" DMF
1x30’ DMF
1x1’ Isopropanol
1x15’ Isopropanol
1x5" DMF
1x30' DMF
1x1" Isopropanol
1x15’ Isopropanol
1x5" DMF
1x30’ DMF

Example 11: Synthesis of 1,4,7-Triazacyclononane/ 2-
Chlortritylchlorid-resin

2.5 g of 2-Chlorotrityichloride-resin (200-400mesh) is suspended in 40 ml dry
DMF. 500 mg 1,4,7-Triazacyclononane trihydrochloride and 2 ml
diisopropylethylamine is added. The resin is incubated at room temperature
for 8 hours. The resin is filtered off and washed with DMF six times. To block
unreacted groups on the resin, it is incubated two times with 20ml
DCM/MeOH/DIEA (80:15:5) for 30 minutes and then washed 3 times with
20ml DMF. Loading of the resin with Nickel can be done according to example

10. The resin is stored under DMF in the refrigerator.
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Chlortritylchlorid-resin 2.5 g of
2-Chlorotritylchloride-resin (200-400nesh) is
weempangexl in 40 m dry 25 DMF. 500 ng PCT/EP2004/005568
1,4,7-Triazacycl ononane trihydrochloride and 2 ni
di i sopropyl ethylam ne is added. The resin is incubated
at roomtenperature for 8 hddrs. The resin is
filtered off and washed with DMF six tinmes. To bl ock
unreacted groups on the resin, it is incubated two
times with 20ni DCM MeOH DI EA (80:15:5) for 30
m nut es_and then washed 3 tinmes wiith 30 20nm DM:.
Exgmplerd 25 Loadingaf taqs patejtheresing @@t&br@‘ﬁ%@m%ﬂ?@
to exanple 10. The resin is stored under DMF in the
refrigerator. WO 2004/ 104023 PCT/ EP2004/ 005568 - 33
1rmixefirphe rgspe@bmjirag‘nois wagkedni dirnae withi PMF( qeptide synthesis

or ST B P 18 8548 RCHRE B8t S 3 BB 8. s

of tihie sohgiors as@ldiated withndSONFwatet ahdlaoslyeéd [BIyEHPL(S The rest of
added. 50l this solution are dilute

¢
thegpigturen s aﬁaﬁgzt@dtl't?y hed rRsin 2o iwgaﬁé foR )?PUF%”UteS To
ché& @Iﬁ*é’eéi‘té&nﬁé}?c YRShedah ol thedResih nsoihadrethd §6Iu§|‘3n are diluted

m nut es. check the attachnent of the tag to the
WIﬁ*‘eQSQu'B@MQﬁfar’tdwén@'Wad byrHBkG@ diluted with 9501 water

and anal yzed by HPLC. 10 Exanple 12a: Loadi ng of TAGL

onto Ni-Phenantrolin-2Cl-Trt-Resin The HPLC of the
ExamplendRantldadingtofSTAGL ontoiNiePHenasitadlin-ICETrt-Resin

Exanpl e 12b: Loadi ng of TAG3 onto

Ni - Phenantrolin-2Cl-Trt-Resin The HPLC of the

TheWpRIMaf eid shib&ittiatia st e d oy fo HedrRCAStelctabléFAGIThe

remaining traces with a simlar retention tine are
mnor inpurities that did not bind. This exarrple al so

e, 25, LRI tholdon BN arit 18 i

TAGA onto N -Phenantrolin-2CI-Trt- Re3| n The HPLC of

Thg?—ﬁgﬁﬁ f %ggﬁpq_rgggqrﬂ? ?éﬁ-ﬁﬁgwgﬁﬁg rqw%trgcé&ecgabTAquG3 The

reMenﬁhgrtaa"aersQMtn d\ﬁw&l‘a\rﬂ‘ef@tﬁcﬁﬁtlme ahe nthlCIrﬁfJuhﬂ@s that did not

supernatant |iquid shows no nore detectable TAGS.
bind. This example also shows the potential of the method for purification of

products from contaminants.

Example 12c: Loading of TAG4 onto Ni-Phenantrolin-2CI-Trt-Resin

The HPLC of the supernatant liquid shows no more detectable TAG3.

Example 12d: Loading of TAG3 onto Ni-Phenantrolin-Novasyn-TG-resin
The HPLC of the supernatant liquid shows no more detectable TAG3.

Example 13: Elution of TAG3 from the resins (batch experiments)
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30 Exanple 13: Elution of TAG3 fromthe resins (batch
experi nents) WO 2004/ 104023 PCT/ EP2004/ 005568 - 34
wd oovl/ 106023 he | oaded resin are washed 3 tinmes WCHERDNA005568

of mxture 1 and the resin splitted into 10 portions.
The supernatant liquid is renoved and the resins

i ncubated for 5 mnutes with34he foll owi ng sol utions:

5 (TAG3_01) 6ng gl utathione (oxidized) in 2m m xture

1 (5mol /1) (TAG3_02) 3ng gl utathione (reduced) in

10/ of et leaded reBMTalE Washed 83irfes wath 20MIHSH mixture 1 and the
(TAG3_04) 2m O 1IN HCl (TAG3_05) O. 68rrﬁ;@| m dazole in
1

resiir spiitsacliietol A9nRertions. The (SyRsInaNt1liawhyis reawysheand the
reéiil‘r?ns ubdted #8585 TninlPEaRitH dhe &T@ﬁ%ﬁ%&%ﬁ@ g

azole 1n 2mM mxture 1 (20mMmo _08)
0.82ng N-nethylimdazole in 2mM mxture 1 (5mmol /1)

(TAG el byt SRR Sl R 2 PG Aol B
(TAG3LO2E 3mi@nmaihidne (Aduced) axpedlimixtice an(Sneol/I)
elution with hjigher concentrations of im dazole and N

(T"h@?h%) @2 BY he experiments are carried out by

(TAGBNG4§ herfi @i RHEr om tubes (TAG-07) and (TAG3_10).
TheSe resins are incubated with increasin

(TAGRceD) r Bt68ng imidazede & amldni&téé@éﬁ@npm%g)mrm ,
(TAE3TTEL 1 G iphdagde f 2rRERE Lo (2 o i

(TAGB_02Xt 2cAPmgritnidazode i ndl mbxtaore 1g@femmnol/Mesul ts:
ti f_1he tags,can.he easily achieve i th
(TR bR Biadhg o-ieensBhugieadin 2 CRKGHS Je ot /1
(TNG3i_U§§J|aZ?d@n%iN%éﬂHth‘hdéiﬁléfiﬁdn&l @i&are Ut ®mmol/!)
effect]vely. anpl e 14: Binding and El ution of TAG3
(TAGELR - &rﬁ?&rﬂgd\lm%ﬂmﬂ@ldmj@ﬁm ?fléﬂlt pxtgne pelAdraaol/fhc
3 (Frmoc-(H s)6-0Ovke, M= 1191.25 g/nol), HPLC grade

For experiments on the elution with higher concentrations of imidazole and N-
methylimidazole the experiments are carried out by using the resins from
tubes (TAG3-07) and (TAG3_10). These resins are incubated with increasing
concentrations of the elution reagents (100mmol, 200mmol, 500mmol), the
supernatant liquid is analyzed and the resin is incubated for 5 minutes with

the next concentration of elution reagent.

Results:
Elution of the tags can be easily achieved with hydrochloric acid.
Concentrations above 100mmol/I of imidazole or N-methyl-imidazole also elute

effectively.

Example 14: Binding and Elution of TAG3 from Ni-NTA Resin (FPLC-

Experiments)

Peptide: TAG 3 (Fmoc-(His)e-OMe, M = 1191.25 g/mol), HPLC-grade
Resin: Ni-NTA SuperFlow (Capacity about 5 pmol/mt)
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Resi n: Ni - NTA SuperFl ow (Capacity about 5 pnmol/m) WO

2004/ 104023 PCT/ EP2004/ 005568 - 35 Col umm: Bi orad
WQ@2@4m0402FPLC- Equi prrent : Akt a Pharmacia a) El BCT/BP2004/005568

with N-Methylimdazole 5 1.1 ng (0.92 pnol) TAG 3 in

0.75 m Eluent A were injected Eluent A

2,2,2-Trifl uorethanol / HODidxopr opyl et hyl am n/ N- Met hy

i mdazol 1:1:+1% +5nM El uent B: TFE/ H20/ DI EA/ NM

1:1:+1% +500mM 10 Flow. 1 m/mn Program Inject (5

Coltim Y BroréMQhO(rﬂ»D m A) - Gadient: Elution (0 %B -
100 % B for. 10 4 Hold (5 nl B) - Regeneration (8
FPIH-Equipraeny 'NStab%hLﬁfdn%fﬂént itatively and elutes at
N- et hyl i mi dazol e concentrations of 100-125mM Such
an FPLC-procedure can also be used to determne 15
a) Elutesheitt doNethyliraidazods above which the anchoring
nol ecul e is effectively conpeted by the chel ati ng
agent. Below the threshold concentration, the

1. 1amj1(:0 pRgurABl)ETAGE irs0St5 il HhgentdA twerehinjgctedn. 1 n a

batch procedure, dilution of th t int .. .
EIBRE owhh (P eblaitisoriandl iy B SRRy by i pia ety imidazol

1: giyspl yeghmnchoring nolecule to the resin. 20 b)
Elution with hydrochloric acid 2.4 ng TAG 3 (2.0 pnol)
Eluent ®: 78°6fH.©/ R /Wbﬁell*rﬂ°éct*§90m1"|an Akt a FPLC

oS D8P Bt o1 2166 <ot Bl uent B TFE] HOO/ N

Praolgra mt:Simyed (LEen1I A@Z% WREhHA0/ MCIA)BISPaﬁﬁ)EmM BRithen (0.%-8 > 100
°/oEéor|p41rbdrgh Elgc?% Clg)e% E%\geaeratlon 8 ml\%Sh (10 m

TAG 3 is bound quantitatively and elutes at N-methylimidazole concentrations
of 100-125mM. Such an FPLC-procedure can also be used to determine
threshold concentrations, above which the anchoring molecule is effectively
competed by the chelating agent. Below the threshold concentration, the
anchoring molecule is still bound to the resin. In a batch procedure, dilution of
the mixture to a point below a threshold concentration would refix the

dissolved anchoring molecule to the resin.
b) Elution with hydrochloric acid

2.4 mg TAG 3 (2.0 pymol) in 0.75 ml Eluent A are injected in an Akta FPLC

machine. The following program is run:

Eluent Al: TFE/H,O/DIEA/NMI 1:1:4+1%:+5mM

Eluent B: TFE/H,O/NMI 1:1:+5mM

Eluent A2: TFE/H,O/HCI 1:1:+10mM

Flow: 0.5-1 ml/min

Program: Inject (2.5 ml A1) > Wash (10 ml A1) - Gradient: Remove DIEA (0
% B > 100 % B for 10 ml) = then ,Step-Gradient" to eluent A2 (10mM HCl:
20%, 40%, 60%, 70%)
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%B - 100 %B for 10 mM) -> then ,Step-Gadient" to
eluent A2 (10mM HCI: 20% 40% 60% 70% WO
WQeM4N0049D23 PCT/ EP2004/ 005568 - 36 TAG 3 el BCBEPAD4/005568
60% el uent A2. Exanple 15: Synthesis Cycle with
Froc-@y 5 Coupling of TAG3gnd Fnoc-Ay on TG resin
ImM of TG resin which is |oaded with TAG3 is washed 3
times with 5mM DMF. To deprotect the N-term 5nl 20%
Piperidin is added and the resin incubated for 30
TAGi3nefubes arRB% eXyantiA2-t hen washed 6 tinmes with DVF
and. a preactivated 10 solution of 1mmol Fnoc-d y-OH,
2mol DI EA, 2mml HOBt and 2mmol DIC in a mni num of
Exaiviplesl SuiSynthesiseCyde withiFmoet@lyresin is washed 6
times wth 5nl portions of DM and 6 tinmes with 2nl
portions of water. To cleave the peptide fromthe

Cou;ﬂﬁdgﬂof1Kt5315‘d\d-|€4nchGaddﬁd‘(}mdsmhe resin incubated for
m nutes. 15 Result: The cl eaved peptide was
anal ysed by LCM5S on a Wdac C18 nass spec columm

1mq %*SIP@-%élﬁ)wh&hgfsa@aﬁ% WitAMAGSas %%lﬁcpsetrmésmth B! DMF.

m nut es nd aflowrate of 1 m/mn wa
To a:tqplrowt (thevoéttgrm @miqz,Of/ﬁpPlpgadlrh@'epgﬂeq @ndethey r@%g%icubated

forg{cﬁ hHPPeSEGWh F‘es‘ﬁ?kﬁur s Sng%gatéegm Wltﬂ'\bMFp&‘R} bdfreactivated

e m X Fe expect ed nass
sol (VA 2571, mivibt Fm 66-8)ly -@d s Rdes oHOBEA nanun et OSt gidk 2@anmol DIC

i RS =, 80 SEPURRE 18 30 3L tes

withO9Rfl pdotiens ofMbMETand I8 tiﬁ@életrOIZnNI pdFtdrsest Waté"rheTo cleave
resin was transferred jnto a m E gave reacti.on v

theanEPUde A BP e8I, r hi ¥ HE R dSREr ANy Fosif Apbated for 30

mq?é@ d| scarded and the resin incubated W|th 5m 25%
rperidin in DMF while being exposed to 3x30 sec
Regiiltr 'ash/ameqm@seeptm WEG\E el gsed Yal-@ﬂ@c%\/ér\{)l%cc@%ﬁvﬁws spec

o0 GERURSHIS ISR 098 P LS 50 it

anaaa@r@pﬂowt ehte pfotlechi¢dd)ini waa appliedin{Afwatdrye@tl% TFA; B=
is_pr epar ed. To this solution 2nmol DI EA, 2mol

( DVF
acﬂ@mtr& OB835P T5AC are added. After 5nmin. of

No Educts could be detected. The only peptide present in the mixture showed
the expected mass (M=1247, M2+ = 625). Besides HOBt no other significant

impurities could be detected.
Example 16: Synthesis of TAG5-G-A-Fmoc on Ni-NTA-Resin

2.65mg TAG5 were bound in a 1.7ml Omnifit Column on Ni-NTA-resin. The
resin was transferred into a microwave reaction vessel and washed 6times
with 5ml DMF each. Supernatants were discarded and the resin incubated with
Sml 25% Piperidin in DMF while being exposed to 3x30 sec microwave pulses
at 50W each in a Discovery microwave oven (CEM GmbH). The Resin is
washed 6times with DMF. A solution of 1mM of the desired amino acid
(appropriately protected) in a minimum of solvent (DMF) is prepared. To this
solution 2mmol DIEA, 2mmol HOBt and 2mmol DIC are added. After Smin. of
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WO 2004/ 104023 PCT/ EP2004/ 005568 - 37 incubation
time, this solution is added to the deprotected resin
w@onab4/10d023 owaved for 3x30sec with 50W each. Af PEI/EP2004/005568
coupling of the last amno acid, the term nal fnoc
group is not renoved. The resin is washed 5tines with
water (pH above 7). FinalIFy372ml of 1IN HO is added to
the resin. The resin is 5 incubated for 30mn., the
supernat ant renoved and preserved. The supernatant is

incabdtes | Mn#ésefihfsmscaﬂﬂbmt i|§abd¢1&b! Mo Tie deprotected resin and
col |l ect ed recircul ati

LC/ MS reyeal es the . .
mlcc@waéed f%§§38§eq MéthreBW &échnAftﬁé cgHPYng Bgﬁt‘ﬁgestp%%\k”" acid,
E&%BE@E&O&“@E}%% ifHtCr&ABY AT TR ARy W@rﬁam SHifles with

le 17: Purification of an IL-2
watiempirbeeoved)i Firslyi &mbef LN HC| israddes to(thenssk). Bie resin is

inckbate el AT roE% SYBSIINE: FETSNeR L RIFSSRGS The

suptphatakh iBegirecty uAeds facahalyticah LEXHSPI Ehel Fe¢iM is 6altacted for

recmlpgoﬁl’flghsaw?& g‘\%(\)/%g t ftl%gmn%or(a ng%lﬁte)zf%g/atge, p%Sﬁ{ljg'in the only

peptidtePeak ddtBLEMIEANOR-Beptidiet datamin@fond amraenOBt i é1id HOBt-
In Figures 3a-c. colum: Biorad 2.0 ml El uent A

H2QFE/ H20/ DIEA/NM  1:1: +1% +5mM 25 El uent B:

TFE/ H20/ DIEA/NM  1:1: +1% +500mM Flow. 1 m/mn

Program inject (5 mM A 4 wash (10 mM A) - gradient:
Examgliect7 { Butifiatidn ®f an dLB2dmmumomer - hold (5 ni

B) 4 regenerate (8 mM A) The desired product elutes in

a single peak at about 125mM NM. The identity 30 is
PuGdHtignTe by 1l Mﬁ'rhm|noh€éHVB(DEbdapre @B8: Ni-NTA in  2,2,2-

Post synthetic Mdification of tide WO 2004/104023
lﬂangeggqm @gglggpropybthylamm/N Me?hyllllmudazoF

Peptide: As specified in example 19 (M = 6237 g/mol), crude product from
resin cleavage;

resin: Ni-NTA SuperFlow

76.7 mg (12.2 pmol), in 5 ml eluent A, injected in 5 fractions, see

documentation in Figures 3a-c.

column: Biorad 2.0 ml

Eluent A: TFE/H,0/DIEA/NMI 1:1:4+1%:+5mM

Eluent B: TFE/H,O/DIEA/NMI 1:1:+1%:+500mM

Flow: 1 ml/min

Program: inject (5 ml A) & wash (10 ml A) = gradient: elution (0 % B - 100
% B over 10 ml) > hold (5 m! B) = regenerate (8 ml A)

The desired product elutes in a single peak at about 125mM NMI. The identity
is confirmed by analytical LC-MS.

Example 18: Postsynthetic Modification of a Peptide
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- 38 Cdosure of the disulfide bridge in the peptide
H2N- HHHHGC( Acm) GNGGGC( Trt) GSGN-COO N 5 Acm and Trt are

W@ t@adatoes pr ot ecti ng groups for the SH noi ety BECT/EP®04/005568
cysteine residues. The peptide was synthesi zed by
routi ne peptide synthesis and prepurified on an LC/ M5
Systemto a purity above 95%81m of Ni-NTA-resin
which is loaded with the peptide is washed 3 tines
with 10 2m MeOH During 2h 501 iodine solution
(0.5mol /1) is added and the mi xture incubated for
addi tional 2h at roomtenperature. The resin is washed

Clesure pEshe Wisufige bridas ipithesPeptide wat er (pH>7) and then
incubated with 2nl HCl (1N). The resin is filtered
off and the solution analyzed by LCM5. A single

H. Nfldd HEHGC pesENGE Giht-gGR&MN-Cdildh shows t he correct

ACT A THE AT SPRRa dr TR RS B aue® (RSB adthe cysteine

resﬁtﬂ@e’shdﬁ'&ehaﬁegtl%emasalsyﬁméﬁid@d dy tivetisebpeptide tynthesis and

synt hesi ze .

pr W@%@"n%&c/z NRIRUSTRRAG 3 BHCFY PBRVG-95%: | 3Al a- TKKTQL
QLEHLLLDLQVCLNG NN- XX X = D-Alanin 25 Ala =

beta-Al anin other letters = standard am no aci d code
lnwfeNaNTérr@ﬁl@g/yhlcrrhé Iggﬁeqhe/@tfs the rmtrdeew vashed 3 times with

o l\ﬁgé .ﬁdﬁﬁ %tk;gﬁ%&ﬂg ge%fﬁgf} [ ded?’QnHV'tﬁQ mixture

a subst ut| Sseve
incubabed ficr dddmrcmad:ahpdatecboraiemﬁerragmtTheAtetmImemshedfs times

the follow d b
wito BB o HPrn R (Tt R Sdnerdnelpaed i aphEC! (1.
ThaCiedn @ﬁl%&@%éﬁ@%sa@bﬁmﬁé@w&CMs 31951ngle product
peg’éB(P/ HOBT/ DI PEA as coupling additives. N-term nal

ps ePEIDPENWHICh HROWgRCATeFEMAe chain is achi eved
by double treatnment with piperidine/ DMV (1/3). In
difficult cases a third treatnment is done with
Ex@Baple go:iSynthesis of an Interleukin-2 Immunomer using refolding

steps of the procedure provided here

Chemical Formula of the substance to be synthesized:

[ £ et 1

| |

HHHH-XX- TIVESCNRWITFAQSIISTLT BAla-G-G-fBAla- TKKTQLQLEHLLLDLQMCLNGINN -XX

X = D-Alanin
BAla = beta-Alanin

other letters = standard amino acid code

General strategy:

The synthesis is carried out on 2-chlorotrityl chloride resin (200-400 mesh)
with a substitution rate of 0.2mmol/g. The first seven amino acids are coupled
as a fragment. Attachement of the following amino acids is achieved by single,

double or triple coupling with 10fold excess of amino acids and
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(2/2/96). The nunber of coupling and deprotection
cycles used and is shown 5 in the foll ow ng schene
w@ bovitaoqord i on on difficult couplings/deprotectPONEP2004/005568
gai ned by nonitoring of each elongation by HPLC MS.)
RES- XXNNI GN- LCMQLDLLLHELQLQTKKTBGGEB- TLTSI | SQAFTI WRNCSE

VI TXXHHHH 10 COUPLI NG - 39
22221211111111122222222-223333333333333333333333333

DEPROTECT:
pymmmmpzaszgz2aaam¢§2§@ﬁsa§.3m33ﬁﬁ{’a$3§§§n§§§io_n of the

1,2, 3 = nupber of coupling or deprotection cy
grawf‘a{i‘%rﬁer%'c{égc{la'i‘s'-SAlaﬁfh'ieH@g hy deudie dseatmensy withe piperadine/DMF
1/BR Ih rticRRPEASE B kS DRI i
( gc?d and I4rrm3|é‘DI PfEAagf%ncglesso vteg id% %Ogﬁlﬁdﬁbﬂ?mndme/DMF
(218{26)s dihg: nembies afdeatpling and glepirotdrcyiod- oldles abéd tayld is shown
i C ri - eS| - mesh) apd the m xture )
n aP{’%\Af/eog%%A{'ﬁ egcclfg.ﬁgr (§80€?n9%59 8s Obn d;&'\%[%t &HP{'”Q&/ depEotections
gagmell by rhbeitorag tof @ach omgstion by HPIEWSI)t o react

twice with 20m of DCM MeOH DI PEA for 3 m nutes,

washed twice with 20mL DCM and twice with DM. The

resin is then treated twice with 20mL pi peri di ne/ DMF

(1:3) for 3/20 mnutes and washed 6 tines wth 20ml

DVE. The attachenent of am no acids 25 2-7 is achieved
REFGXE WL S 651HCHRE R S e @G KETBEFRTOIL TE1 1 § QAF BIWRNG SBVT TXXHHEH
covpbrmel HEBZE2 apth 1h0Onmah » B PEA ANS 16 i

[ of Pz%@og§g§%y%%%%9%gm333

DEEI\/gT Af.ter2 2 1, nut es ammol o
FRTEdded 24M82 2 #4 & LORIEF 672322 P33P 33 DT3B 3BRE 38233 3R 333
1,8 et rﬁﬁhbmrnufe@o@ﬂi@gveft@é@foﬂef&%isﬁ%;ﬁbﬂe% washed 6
% times ﬁNiAhh . 20ml DMF, treated twice with 20nml
pi peridi né&PENE (1:3) for 20/20 minutes 30 and washed 6
B tinmes mmalan2@l DMF. In case of the N-term nal am no
acid the resinis not treated with piperidi ne/ DVF.
Protocol 2: C eavage of the peptide fragnment WO
2004/ 104023 PCT/ EP2004/ 005568 - 40 After attachenent
of the |last amno acid the resin is washed 6 tinmes
Progocal Dodintheers of thecBrsiipaptzienfra@odnénd t hen al | owed

o §#Shettid o, TER EH 44908 o106 e A i o
DCM. This solution is added to 1.0g of dry 2-chlorotrity! chloride resin (200-
400 mesh) and the mixture allowed to react for 60 minutes on a vortexer. At
the end of the reaction the resin is allowed to react twice with 20ml of
DCM/MeOH/DIPEA for 3 minutes, washed twice with 20m| DCM and twice with
DMF. The resin is then treated twice with 20m!| piperidine/DMF (1:3) for 3/20
minutes and washed 6 times with 20ml DMF. The attachement of amino acids
2-7 is achieved by the following procedure: Smmol of the amino acid,
7.5mmol HOBT and 10mmol DIPEA are dissolved in 15m| DMF. After 5 minutes
5mmol of PyBOP and 10mmol DIPEA are added and this solution is poured
onto the resin. After 60 minutes on a vortexer the resin is washed 6 times with
20ml DMF, treated twice with 20ml piperidine/DMF (1:3) for 20/20 minutes
and washed 6 times with 20m!l DMF. In case of the N-terminal amino acid the
resin is not treated with piperidine/DMF.

Protocol 2: Cleavage of the peptide fragment
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and the crude peptide fragnment used wi thout further

purification. 5 Protocol 3: Reattachenent of the
w@eptila®23 ragnent 1mol of the fragment and 2nmpol/EEX0PESS568

are dissolved in 50nmL dry DCM This solution is added

to 5.0g of dry 2-chlorotrityl chloride resin (200-400

mesh) and the mixture allowtd To react for 12 hours

on a vortexer. At the end of the reaction the resin

is allowed to react twice with 50m of DCM MeOH DI PEA
Aftfeﬁfattakﬂe&dﬁtmﬂtﬁé lagesietb hvidcthendsin fzﬂwﬁsw/lsaﬂdwes with 20ml

h Protocol 4: Cg
DM} | GEC. WHNTRGMUPEH B AT PMEALEP 1B aSharih | 3prab FFE/OCM

(Zﬁ%apf%'i"éb ?r%gﬁé: (ﬁﬁé}eilﬁrlsﬁter@d%ﬁ‘e@ﬂe khRahesd ré\Hoh/ed in vacuo

erl e/DI\/F m nutes, treated with
andahe madmsppdpe‘rammet DM;d (V\Bﬂml-gd')il‘ﬁhﬁf PRUifigakignes and

ProfBral S Erpis e s ad BB BRd e G sl vea in

iAol oﬂﬂ% frAbht‘EfntEarrd Ruiras| DOPEDlarefdiddpB@R an80&0rdrgl DCM. This
solpbiofns sgdef oo ABnok 8B gretlororstyecBio P s ta3psdto mesh)

‘ ana@ﬁeqanﬂmé:anwwteh t30rdacOfbr apdhdure o@pamdrtw(erreneah@cénd of the

once or (in difficult cases) twice for 60 m nu
reacionnthesresieis alewed 1@ Taect itwiee Withho@ohiof @\W/Wfﬁ@“/ Bipen for

3 ffBs ABskd SRIdVRR RO SRYRlES frrsdn B
PrMcuMaﬁduph@g@ﬁaammo RO 8F!ibt ocol 5: C eavage and
de t.ect Af I | ast
ol BB RO EieRE 8. b b S, Bk BIPBP AR Eycror 30
mihUE&, egdted With 380¥h] pipmrdnde[whDME/E)lf@r) 20 ahikfes, treated with
m nut es and treat ment

300t 195w aet e REIE (/27 36) ona uaUES prawastad & difes with

SRS 081 b 98 R a0 S v

dissolveghin 38mi &dRedften 5 riruiesaHimmd qer)tE’&R iang <Poopel DIPEA
o SRKESo Y S SRRl BB 5T SR 68 Bintes on

voetiexes therresinlis &ashédttivdee MBtf‘pGOh’ﬁd)MﬁtamCBmﬂG‘lCO@plldg repeated
et he itate etoni.tril

onERATHUB ALK, P Rabtige HBr Tl B0KI Sl P90 Mg Washed 6
tint@O4ith0903 DMHE/ FR2084h0RRDERectly $& used to couple the next amino
acid or - after 2 washings with 30ml DCM - dried in vacuo and stored at -
80°C.

Protocol 5: Cleavage and deprotection

After coupling of the last amino acid the N-terminal protecting group is
removed by a double treatment with 30ml piperidine/DMF (1/3) for 20
minutes and treatment with DBU/piperidine/DMF (2/2/96) for 20 minutes. The
resin is washed 6 times with 30ml DMF, twice with 30ml DCM and treated with
50m! TFE/DCM (2/8) for 180 minutes. After filtration the solvent is removed in
vacuo and the protecting groups removed by treatment with 30ml
TFA/TIS/EDT/water (94/1/2.5/2.5) for 180 minutes under an inert
atmosphere. This solution is poured into 300ml cold ether, the precipitate
dissolved in acetonitrile and the peptide purified by RP-HPLC (Kromasil 100 C4
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10m 250x4.6mm and the collected fractions directly
used for the refolding procedure. Alternatively, the
WO keo2/10402inoner raw product can be purified ef PEDEP2064/§05568
on a 5 netal-affinity colum: IL-2 raw product, 76.7
ng (12.2 Nmol), in about 5 m _Eluent A injected in 5
rounds (see also Figures 3a-¢} 10 Colum: Omifit 1.7
m Eluent A. TFE/ H20/DIEA/NM 1:1:+1% +5nM El uent B:
TFE/ H20/ DIEA/NM  1:1: +1% +500nM Flow. 1 ml/mn

1oEﬁogw(m4 briragtanbthd cdllecteldfsiicticits Birgttlyused for the refolding
Gradient: Elute (0 %B - 100 15 %B Ober 10 m) -
Preg¥res mi B) 4 Regenerate (8 ml A) Protocol 6:
Ref ol di ng Procedure The respective elution fractions
were diluted to a final volume of 20m wusing exactly
Altenratéegte, e Ule immmupemer e pegdudtitanilee guiifiegreffectively on a

1 IS solution 20 of the purified product
2%&'95% gllﬂ Tor 30 min. at roomtenperature with

10m Ni - NTA Superflow (Q agen) under slight agitation

LA B, T cRPEL RER AR AT ERRRREEE e i o

ro&ﬁd@@séé"&ls@fﬁ‘gﬂﬁatsow%phy Dr ogramme of this nachine,
he “solvent was exchanged in a 10 min. Gadient by

V\ater then another 10 mn. 25 gradient was used to

g tspbvept to a mxture of
Co\?\u/ar}tﬂgrﬁr{r]ﬁ& ulgre'? anol (1/1). During a 24h period,

EludritsA sOFEAHO/MEEAMNMPdnil zeti%sy JraMbl | ng oxygen

t hr e Rottle . ,Ng oxygen as
EI%&% ﬁ%‘%@_ﬁiq(%ﬁﬁé‘y@@ﬁﬁ'g‘%kb%:@é#ﬂ"o cl ose the
Fldi,usmlrﬁi/danbri dge. During oxygenation, a constant flow

PrOBANG: IHECE (B ATIS AL WaRg (O SuEheD > KRR Ehg8 (T > 100

oxotehebéfsiermw 5 Reld @m\@ 30@%4%9@ &G £P2004/ 005568
At the end of the "24h peri od, the final product,

belng refolded and seal ed by di sul fi de bridgi ng was
p,—&%gl&)gg f(BI ﬁPoc% ggosphate Buf fered Sal i ne (PBS,
con Jd_é'

M i m dazol e or by using 0.1M
ThéCEHSBfeetlbelféleﬂOIﬁ erac4uﬂ1)s were diluted to a final volume of 20ml using

exactly the same solvent as being present in the elution fraction. This solution
of the purified product was incubated for 30 min. at room temperature with
10ml Ni-NTA Superflow (Qiagen) under slight agitation in a beaker. The
Superflow particles were packed into an empty FPLC Column and attached to
an FPLC-machine. Using the chromatography programme of this machine, the
solvent was exchanged in a 10 min. Gradient by Water, then another 10 min.
gradient was used to change the solvent to a mixture of water/trifluorethanol
(1/1). During a 24h period, this solvent was oxygenized by bubbling oxygen
through the reservoir bottle and using oxygen as atmosphere in the bottle in
order to close the disulfide bridge. During oxygenation, a constant flow of 0.1
ml/min was passed overnight along the column, while the eluate was

constantly recirculated into the reservoir bottle.
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5 Exanpl e 20: Coupling of
(Bi s-tert-but oxycar bonyl net hyl -am no)- acetic acid

wO TaEf023 0 the N termof a peptide 1 nmol of BCPEPLDH@®S568
with the sequence WETGLRLAPL has been prepared on a
2-chlorotrityl chloride resin (200-400 nesh) follow ng
standard procedures as 10 described in Exanpl e 19,
protocol 1. In order to couple Tag8b to the N term of
t he peptide the procedure for coupling am no acids

At ﬂﬁ@ eadpdf gtk 244l pgoss| the Arabpradfuctab8ing refoided andi@8aled by
and 10mmmol DI PEA are di ssol ved

disiifide RHOGREOraS BltEy B USS O RDPS Bl BB uirer oriaalie, (BBS, pH
7 f%@bﬁta%ﬁhgtl%MSmHer&@ SHiP u%fh% dam ﬂ%éfbte/HJf@r &% 4. 5)

utes on a vortexer the resin’is washed 6 tinmes wth
20m DWMF, twice with 30mL DCM d eavage and

e 50! g, P e AB Sk amino)-
acdtit/di [TAGSDb] do thEONMerm axf. a paiptide fil trati on the

solvent is renoved in vacuo and the protecting groups
20 renoved by treatnment with 30m TFA/ Tl S/ wat er

1 rhRR) Beébdéqnmﬂ&ﬂeraéa;lwteﬂ&e WETELRBAPL Metbeen prepared on a
at nrosphere. This solution is poured into 300nl cold

2-choretrityl (b londe sepint GA00- f}pgs@ﬁ%h followipgt $andaid regrflures as
HPLC Ki | 100 &4 10
dedbBAR BB 16 BibeBloRE TELC T oo e "
In teerder -tbutgliplesTag8b giootipe Mfterire of adneaipeptids Yleedrecedure for
d th de T
cofiigty =g elds] sk s, FreltisNE SR 6, Bgadi, 7-5mmol
HOE'I'Ar%nd Eiﬂiﬁ}tﬂcﬁ E?IPEACQKHBHIs@gIv@H in 15ml DbMF AfterbS tmlnutes Smmol
-(Bis-tert-but oxycarbo ar u
of ByPOP AP, BITE AT AARBH 20d S SO payreq onto the
reﬁﬁpkﬂ‘é?ﬁﬂ Hhintbes %ﬁ%%%x@@ﬁb%%@"ha‘%ﬁédb@@_nnes with 20ml

repare 5 on a 2-chlorotrityl chloride resin
DIV(FZ(I@mZEDWIhhe%(BmlDﬁMow ng standard procedures as

CIeSa%%é%g%%ggldég%taewhﬁ h?ter Oﬁéb‘i@n ]lse£ gerfoﬁ&mng standard

proveaiteektr e‘héareswcdmplfeawd awiitin 5 Gral d’§EﬂD€Map1),{8)eﬁbr 180 minutes.
anal ogousl of Tagl Ob and 10mmol

ATEY B B et i SRV S VREER, 289 e, PLaeag) aroups

removed by treatment with 30m! TFA/TIS/water (95/2.5/2.5) for 180 minutes

under an inert atmosphere. This solution is poured into 300ml cold ether, the

precipitate dissolved in acetonitrile and the peptide purified by RP-HPLC
(Kromasil 100 C4 10pm, 250x4.6mm).

During the deprotection step the tert.-butyl esters groups of the Tag are
cleaved as well to yield the peptide Tag8-WETGLRLAPL.

LC-MS (ESI): (M+H)": 1331
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10 of PyBOP and 10mol DI PEA are added and this

solution is poured onto the resin. After 60 m nutes
wonoa/1voes exer the resin i s washed 6 tinmes w t PCROP1004/005568

DMF, twice with 30mM DCM C eavage and deprotection of

the peptide is affected follqgw ng standard

procedures: The resin is treated with 50m TFE/ DCM

(2/8) for 180 m nutes. 15 After fiItrationthe

solvent is renoved in vacuoa and he ct| ng g ’5,)
Exampled bglfreakAURING ¢ hofoni 4 carbonylmethyl-

céﬁgn?m? ej?vb'i)t,\(ﬁﬂzr aéli‘?p TABY0HY td'ENEN iér:'nHSf h peptide

at nosp i's sol t|on I's poured into 300nt cold
ether, the precipitate dissolved in acetonitrile and

SRR o R oAb

ot efat . 2 lohlototiest erchlagidaipsesifi  {(R00F4Q0 aneeshy| efaVledias  standard
well to yield the peptide Tagl O YI HRSHI . LC M5

proesf )Jres(%ipﬁzicr'%% Gemeluidon / EP2004/ 005568

I ofder & adlple Tadd®d® 8 AR NCEérYr@t&dtl"ﬁamp'eﬁtlEEaﬁfe procedure for
conprising a solid support, netal chelating |igand

capliageAmino betife are eRpliedlanplegpsdy Srsphiof |6ﬁ§1%+7 Smmol
Hgﬁgharq]d '104’nr1n9.>l %&E@RSQI"SQ?EEHI%EM .H%(]&h BB aAfle B Alinutes 5mmol

lati ng acti vat sol i d phase -
ofpPPBO8 ang:l atﬁ)ommlohattIPEA aid eddédrandnhthis cotutibtmas ippereddnto the
rev % :@ attachnment_ of an a or.ing. par
r

s MBET 0 TUBIGT Thefs SORENET Ao dsarhsaresaPd £ fep with 20m

DM, ifvicealitAmordl DEMe use of claim 1, wherein the
eptlde is a "growing peptide" and 10 subject

yagqeaeﬁoﬁgamteﬁtl@rﬂ ofbdineepeprsideThe ffectse éqﬂ&rowg\gl standard
pig ceflurdd1eTR er}e%lrﬁemsﬂje'age& W%ﬁﬁbéﬁ@émog/%' If‘oﬁ;alSO minutes.

ass or cellulose or a polyner selected f
Ageouijtreulom Ehe m@l\(ﬁ‘nt [soIrgmioyednia wesuusandrftherrbmtectlng groups

SRR GBS e IS 877 3 AL minuces

uB @ ahﬂﬁeﬁtaﬂnfﬁ@éﬁhe@BBThlst £610E0N i9p0uesd iptvo3pbatl avld ether, the

I
p[squcg;%emsrgp\lmv&@nl c gn Iaget%kr)wllt?lle oa reg t %%' Ipser[]atl eC %%rrgfe%atblyveRP-HPLC

(Kromasil 100 C4 10pm, 250x4.6mm).

During the deprotection step the tert.-butyl esters groups of the Tag are
cleaved as well to yield the peptide Tagl0-GDQYIQQAHRSHI.

LC-MS (ESI): (M+H)*: 1783
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20 5. The use of any of clainms 1 to 4, wherein each
metal chelating ligand contains at |east one

w0 2oetiosomml group sel ected fromthe group CONBUBEPGH/005568

Clawns

of am no, heterocyclic nitrogen, carboxy, hydroxyl and
mercapto. 25 6. The use of any of clains 1 to 5,

wherein each netal chel atirn84iirgand coval ently bound

to the solid support contains at |east one noiety

sel ected fromthe group consisting of

tri phenyl phosphi ne noi eties, am nopurine noieties,

pref erably 6-am nopurine noieties, phthal ocyanine

ies, 1,10-phenanthroline noieties, preferably 30

5-am no-1, 10- phenant hrol i ne noi eties, terpyridine

DI ¢isecnf MO AIBLADIEGAR PEESEP2ODHIBDIGS @S sotid 4&upport, metal

referably 4'-amno-[2,2';6",2"]terpyridi ne ieties, n+
e sbaBpeoleriircovprafy toung ta HEERE siBpor, Fetiions m
[ 1, 4vit] 1 E2dagy 8| @WuramaeivieRi BbLAE t®N8aid metal chelating ligands,
tetraazacycl ododecanyl noieties, preferably )
[ 1, s2id 107k eatedaAndigc | RItRsEe cRIMYI4iBg etqoesdingtion miesyder the
of [ 1 ; j I b
of | Wibrihblel Big I Rrbeiahas sk q=bR) Mitohly part of
Ni t peplide+for Znlid phidge Peptideasynthesig-or paptBle purfication.
| ant hani de ions, particularly preferred M+ is Cue+,
Nit+, Coe+, Znz+, Mg2+ 10 8. A process wherein an

anchovd nge psit tladh 8, pefErede the pepidd Ak lowing paptide” and
to coordination sites of an activated solid phase
conpubieqtidopenrtifls gloaggHenPropgdUi®Schel ati ng | i gands
covalently bound to the solid support, netal ions M+
wth n=1to 3 to said netal chelating ligands, 15 is
det ddteedse ofmlaimsd 1awt 2y athetieisothedselithsuppyrtagdrasegnon silica,

of onpet it iV | ga [ -
eherlr e BhaelblesE, bt ABOY I FESRAER sfe ot hsisting of
noi efolysthtend eesihs| meamisteatesiranand pobfvémydtdigotaols.

nitrogen 20 containing noiety, selected fromthe

group consisting of imdazole, N

4. The use of any of claims 1 to 3, wherein each metal chelating ligand
contains at least one nitrogen, oxygen, phosphor or sulfur atom which

is able to establish a coordinative ligand-metal bond.

5. The use of any of claims 1 to 4, wherein each metal chelating ligand
contains at least one functional group selected from the group
consisting of amino, heterocyclic nitrogen, carboxy, hydroxyl and

mercapto.

6. The use of any of claims 1 to 5, wherein each metal chelating ligand
covalently bound to the solid support contains at least one moiety
selected from the group consisting of triphenylphosphine moieties,
aminopurine moieties, preferably 6-aminopurine moieties,
phthalocyanine moieties, 1,10-phenanthroline moieties, preferably

5-amino-1,10-phenanthroline moieties, terpyridine moieties,
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met hyl i m dazol e, am nopurine, phenanthroline,
bi pyridine, terpyridine, triazacyclononane,

wa zon/aedarycl ododecane, i m nodiacetic acid noi BUT/ER2004/005568

nitrilotriacetic acid noieties and

et hyl endi am netetraacetic acjd noieties. 25 10. The
process of claims 8 or 9, wherein the peptide is a

growi ng peptide, bound via an anchoring part to a

metal ion, which is bound to a netal chelating |igand
boundr&ferablsodr tamineppoi2t ; ARl by edinet mojrtirs, délazacyclononane

R

V\hereétﬂamwcldalbdetéa@ﬂneri c am no namedes,are added agireferably
the G or N-termnus tqg the grow. nﬁ geptide in a
l\/brr[¥44e7&0]¥%%a7sa§éfﬁ@ﬂppﬁ1:a RPYRS schedul e. 5 12.

The process of any of clainms 8 to 11, wherein the

anchoring part of the peptide contains at |east

one
bt arrheolﬁechnm\exaf alpimsi ety 6, avharenthe measaetly” is selected from
conp +t rogeny 2oxXygen,- phogpher +
sul fl%g n[?tgohg%ﬁhaggawﬁuv\h@h |[§I a’ng t’oZ[{c;oom natde%‘|2 Fe2+,
to tﬁe3nremd ldnthanidle ibhe, partidulert e draferied MAaseCuTo Ni**, Co™",
13. The, pr.ogess of any of clains 8 to 12, wherein the
ni tr 6§en 88ntai ni ng group being able to coordinate to
the netal ions of the activated solid phase, is
sel ected fromthe group consisting of am no, hydro

c&r bﬁxprocqp@r wherein PR aRgINNg A Redf h9l p%p%ezdfsﬁoc}/rdlnatlvely
am ”gephh ok ecaérdmé)&s es?tgsp@feﬁﬁné&\’\%lt% éml'debh§§e comprlsmg a

pyri tres yl noieties terPyrl
noi etsobd suppoanz,aa)etbbntbahatmgyIllgamdstaoe@lentY bOUﬂd tO the solid

t et | he .
m?i rel%ﬁésgyt?ﬁﬁ?%%ﬁeog}aspl acglq.’lhilll ;iﬁdtong'tgt%%g@ﬁgéﬁé&ﬁ&%\gng ligands,
et hyliengdizficaetfesmaaead | accated naliet igsase2tby addition of a

competitive ligand.

9. The process of claim 8, wherein the competitive ligand contains at
least one moiety able to chelate metal ions, preferably a nitrogen
containing moiety, selected from the group consisting of imidazole, N-
methylimidazole, aminopurine, phenanthroline’, bipyridine, terpyridine,
triazacyclononane, tetraazacyclododecane, iminodiacetic acid moieties,
nitrilotriacetic acid moieties and ethylendiaminetetraacetic acid

moieties.

10. The process of claims 8 or 9, wherein the peptide is a growing peptide,
bound via an anchoring part to a metal ion, which is bound to a metal
chelating ligand bound to a solid support and subject to peptide

elongation procedures.
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14. The process of any of clains 8 to 13, wherein the.
anchoring part of the peptide chain is |ocated at the

wamenomomus and/or in at | east one am no aci dPGI/HE2004/005568

chain of the peptide. 25 15. The process of claim 14,
wherein at |east one am no acid of the anchoring part
at the Cterm nus of the ﬁeﬁ?i de is extended by one or
nore am no aci ds, which allows detection by detection
systens. 16. The process of any of clains 8 to 15,

whemeienprideessoé lntaim go paierein tnodo- 30 gleguimede iagnino acids are
ext ende

T e N . b : " '
o1 oAPHFAGH LS Cog R SAMIRYS tp dnecoopRa R 4Pt o ddgerrineld-
VO %Q;Qé*/séeé}@#@al%’ééﬁ&?%@ﬂg%@% - 47 17. The

process of any of clains to 16, wherein, after
detachnent, the peptide is reattached to the

{ivat : LUt - . _
185 THBeR0h b BT b L in S8R RBring e of the
schedptide corthaisnan{pasheorcompatial forveompiexidg Moldy, Aach said

process, for purificatjon _of, optionall rotecte

Pep OB ComBIainact lmeh fuieo ARFESEAr DX B8 (P lngitigr A sulfur
par tcohfaif Ry ard\as iviatly i9ibNe tbcodramaté rtet than nsdthEforef of the
an activated solid phase conprising a solid support,

net @ctivatahsolithPPasinds coval ently bound to the

solid, support, 10 nmetal ions M+ with n =1 to 3 to

said metal chelating ligands, is rinsed, to wash away
tdntTae peovess afanyasf claimand $ook2,pwbeksinithg nitioggpscontaining

and scavengers i ' ' .
Synihaap S St i URBRREEe P4 RRenBRfkas B (PERistifEed sold
str waséﬁsisa]l?éVeotedjefmr elglat greup i adrsistivige@fl amino, hydroxyl,
aggregates of an, opti.on rotected peptide . .
Mer@?hoxx'hena%ﬁm: ngTHaPESIEh t'H-ems@m“F'aga?@v'r aminopuriny|
coorngheicsy PhendRthrof endidiles, HiridtaeictRsabipyridyl moieties,
activated solid phase, and re-establishing a correctly
f ol detpységioyde st rmeiaiies, conpkiigzagycionenanepyl of 20moieties,
(a) t%ﬁ%%?é‘éﬁ:l&ﬁod&%{w??pt fa%?ettié)s,at ihfiRSkiafGc Chagld OPinGieties,
or enaturing agent, an

nitrilotriacetic acid moieties and ethylenediaminetetraacetic acid

moieties.

14. The process of any of claims 8 to 13, wherein the anchoring part of the
peptide chain is located at the C-terminus and/or in at least one amino

acid side chain of the peptide.

15. The process of claim 14, wherein at least one amino acid of the
anchoring part at the C-terminus of the peptide is extended by one or

more amino acids, which allows detection by detection systems.

16. The process of any of claims 8 to 15, wherein the anchoring part of the
peptide is extended at its N-terminus by an amino acid sequence

providing a recognition site for a specific protease.
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(b) (b) subsequent exposure to a sequence of solvents
to gradually reduce chaotropy and to provide

w0 spr/aaei bl e conditions of refol ding and PCT/EP2004/005568

re-establishment of secondary and 25 tertiary

structure. 20. The process of claim 19, wherein the
secondary and tertiary strué/ure of a peptide is
mai nt ai ned by coval ent |inks between reactive side

chains of said peptide by treating the peptide with

3yi tald eregestof adP ofaEinms BN B¢ vires, Iaﬂneroﬂe&fuhdnent the
coval ent Iinks prlor to detachment of _the pe

f r orR&Atileads i RpRt@shed te %@ét'vvt@dzé@hﬂleheig by “diluting the
PCT/ EB2G04 ReP8 of tﬁé MétrifidiasyPe0s8§SeialC & o0 schedule

wherein the covalent I1nks are di'sul fide bonds, am de
bondwnsainiiabhe campeditive ligard.i phati ¢ hydrazones. 22.
The process of clains 8, 18, 19 and 20 for the
synthesis of of a peptide 5 ofthe sequence

HBHHA X0 déd SeEfeNBAN ﬁEd!t@I bﬁTbﬁtuW&hlﬁy Gr&ecﬁéﬂ apdpided Chktaining
HLLLDL NG NN- = d-ala

RAI 21 rngah %chpﬁ'ﬁgt Rart 45 n%&qrswatty@?va bound to

?i sulddrdmaend sﬁ%&"‘%?naﬁ hgctgystedi BBlid ephasescorhpHSing a solid
ormng S-S

HHHESURROTT, \RSBNReRefatArg Il iggnds.cozaleatiy. koyng 5o thrralidisupport,
FLLLOEO! 1ONG! M X0y AS_herehnedk ot &%&lacﬁélﬁt.ﬂgn|ngands is

define 23. A peptide contalning an anc
par tripsesf, etabvashc amssayst:ongaromanmm rsaacbr ab lwmnmmtacoﬁsarotectmg
for coordi natjve and reversible att nt of , the

pept 9 ®EPPo e STHYRAEE ™D %hn UQ@?W% e I PPJyts e of peptide

whi cgymnggqgrl ng 20 part is located at the N or
C-ternmnal and/or in a side chain of the peptide,
contains at | east one netal ion conplexing noiety,

9ac hASﬁf&esgDFcﬁ‘t Yeﬁﬂ&ﬁb' %l@ﬁ)lé’éd | &p8étuPBe éﬂéfo‘PQEEaggregatmg
contai hing group, with exceptlon of pepti

wheripterrseliedulastagg I'EghtetSothpr Rx PRGoND e pyotiesteth peaﬁdﬁowherem

o RGBS e TRl g ersiny

gr ougsached to an actlvated solid phase, and re-establishing a correctly

folded peptide structure, comprising the steps of

(a) exposure of the peptide to at least one chaotropic or
denaturing agent, and

(b) (b) subsequent exposure to a sequence of solvents to

gradually reduce chaotropy and to provide reproducible

conditions of refolding and re-establishment of secondary and

tertiary structure.

20. The process of claim 19, wherein the secondary and tertiary structure
of a peptide is maintained by covalent links between reactive side
chains of said peptide by treating the peptide with suitable agents,
comprising the formation of said covalent links prior to detachment of

the peptide from the activated solid phase.
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preferably nitrogen containing groups, are fixed to
the NN or G termnus or part of the side chain of at

wo eagtioee ani no acid and are selected from t PeT/BPOP005568

consi sting of am no, hydroxyl, carboxyl, 30 nercapto,

i mdazolyl, N-nethylimdazolyl, am nopurinyl noieties,

phenant hrol yl noi eti es, pYrﬁéyF noi eti es, bipyridyl

noi eties, terpyridinyl noieties, triazacyclononanonyl

noi eties and tetraazacycl ododecanyl noieties, or

enniiheap romess tofi efadof 20 VWh20614/th@4fiRa | ETIirk2a@4die0bidesbonds,

- 49 25. A nmethod.for solid phase synthesis of

peptABIE BNGRAL SRPLF ERRmalie i IRBREC 1Y S gPR%-ng

pepti de chain to an activated solid phase, wherein
e_active conponent of_ the resp ive soli hase is .

b T B SREE Ao R ol Lo R B ou e Y DgS o of & peptide

coorgithase@iersdet €s for non- coval ent attachment of a

grow ng peptide chain to the activated solid phase

via chel ating groups being present at an anchori ng

part of the growi ng peptide chain. 10 26. The net hod

acc gﬁhhB&-ﬁ\ksfehﬂww&éslfsh@f-ﬁs&as-;srdﬁ&h%dﬂ@ﬂ%bmmﬂe|NN.xx 0

sol i phase according to claim1, wherein t

activated solid phase conprises an active conponent
whi ohith sXf-ordrathriye @oapbAiaes Hetbvedeninea comi@isingthafdrmation

o o, aRuf g Pt belRERa the i Stand PR Baetthel o
soldi/d phase. 15327 g:al_g1;;;4_;.r_dJ._p,g,;_t_:;_n;J_a.L_m_|25_(L
a
?gr l-ﬁ-ferbﬁ-??(-Tm‘%r I?‘FRH&Jlélr)}_gﬁie%tsla-g-é-ﬁﬂlégmr@r@hégﬂm[ﬁ.)bM LNGINN-XX,

tive synthetrc c¢ ur
synthesis conprises the solid phase, the

metal -chel atin i gand, the al ion - the netal ion
bei N§FH™ %%‘ggAl?egWegﬁ dﬁgpﬁaea%@\’ghel ating ligand and
chel ati ng groups of the anchoring part of the peptide

chain - and the chel ati ng groups bei%g present in N

é8- A P@PW%aFO'b@éﬁ"PBo@nan%?%\ori”ﬂ K erefierablyf crpaisting of
or qjd Il SR HMRidLehde hativd Al FBPeRNBUtkAGment of
part orgﬂtuﬁe pept i 3%' cfadl)n \?\,ﬂ%h&?\é gr ovan% F}ﬂ a ment ©
st ephvesEeptidenty thiisutfece lof ancpetiviated ssodidmhase), evhich anchoring
CyCIpeas’rt is located at the N- or C-terminal and/or in a side chain of the
peptide, contains at least one metal ion complexing moiety, each said
moiety comprising at least one nitrogen containing group, with the
exception of peptides, wherein said metal ion complexing moiety is an

amino acid sequence of 2 to 5 histidine residues.

24. The peptide of claim 23, wherein the metal ion complexing groups,
preferably nitrogen containing groups, are fixed to the N- or C-
terminus or part of the side chain of at least one amino acid and are
selected from the group consisting of amino, hydroxyl, carboxyl,
mercapto, imidazolyl, N-methylimidazolyl, aminopurinyl moieties,
phenanthrolyl moieties, pyridyl moieties, bipyridyl moieties,
terpyridinyl moieties, triazacyclononanonyl moieties and

tetraazacyclododecanyl moieties, or combinations thereof.
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25 28. The method according to any one of the clains
25 to 28 wherein the non-coval ent and coordi nati ve

wa@tdoaatmoent of the nmetal ion to the nmetal-chePEt/EPzPo4/005568

ligand has a stronger force than the force of

attachnment to the chelatlng roups. 30 WO 2004/104023

PCT/ EP2004/ 005568 - e nmet hod according to

any one of the clains 25 to 28 wherein the netal

conpl ex structure consists of a) nmetal -chel ating

Iigands whi ch are covalently fixed to the solid phase
and are able to chelate netal ions via

35d/l‘br”‘@“&‘?‘6n€°" 5plicke PAPSE 0PNt A ; PﬁPBG%\BB}ﬁ RoRpvalent

r fb@'EhS?he@ t ted solid phase,
rretg{ C rﬁglbtiyr?g |ga‘r;1J<}“jl I\%Pt free c%gér/r?jlér?gltvﬁo% sslotlesp ase
st |WhemmmutheMMeamrepoosan"spﬁgh@ respettivioselid phase is formed

nat aI I %Eadcgﬂ%% aéo'%m Sawﬁ] f?é)@g@t#({ygg%_tlo%odsmes for non-

nat I'ng or em ca

chaidusvatentNattachfent ef ra gaéwn‘lgjpépndelcbiam twiﬁwehactwated solid
har bour chel é%i nﬂpar oups d thus ar

wi t (PhEse YiRe | STaps Peing d esphE A A pnt ReTRETRart of the

par tddwidg peptideaiesh.conpl exes of netal -chelating
ligands wwth Me" ions at the activated solid phase

descri bed under a) and b) and clains 1-4, whereby 15
tZI%e 'ﬁrlﬂ?ar?étbg c%Hfﬁ g clgphezﬁ h§ téttlfed“BWghe' 8&vated solid

at ons, ereby at '| east one,
pr efmaﬁd yactoBdmtgeItat ictegmgr b;upwheemn béhe paetieattedi rsobide phase
side chai.n in or to form.,a

Bkt S e b FAGh b aBREAS B vetweer

The aehbed iee epidda ngeta- dﬁé}’atﬂ‘@Ilgénﬁhwm¢ralllgan655t—0dBQctly or
wher ei n the solid phase is chara qjet(erlzed b

t he
pr esHAcE ke MaleGUim a1 COVRISRtYAPONERBER ENG &P PgéF%ct ed

from am no-, heterocyclic nitrogen-, carboxy-,
hydr oxyl -, thi ol - groups or other functional entities
257, Wecmqﬁbodseccm touplkimg 25eaand/ons 26xi wherein a fU”Y

e ShshgSE, HRH Rl B AR AR s curn
t he peptlde synthesis comprises the solid phase, the metal-chelating
ligand, the metal ion - the metal ion being interposed between metal-
chelating ligand and chelating groups of the anchoring part of the
peptide chain - and the chelating groups being present in N- or C-
terminal position and/or in side chains of mono- or oligomeric amino
acids, which form the anchoring part of the peptide chain which is

growing in a stepwise manner due to the repetitive synthetic cycles.

28. The method according to any one of the claims 25 to 28 wherein the
non-covalent and coordinative attachment of the metal ion to the
metal-chelating ligand has a stronger force than the force of

attachment to the chelating groups.
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solid phase with a netal-chelating |ligand according to
clains 25-29. 31. The nethod according to any one of

wo bm4abameis 25 to 30 wherein the netal -chel at i PGI/EP2004/005568

| i gands contain a functional group which enable 30

chem cal coupling to the functional chem cal groups at

the surface of the solid™ pﬁ se according to claim 30,

and wherein the sane netal - chelating |igands as well

as the chelating groups of am no acid side WO
ZQDJMEOMBO@G&Mﬁ@%O%\B@BIe of Bie cldimisna5 docdB dvhmyein the

to cl ont ai n_one_or re, preferably 1-3,
funﬂ&@ﬂ]ﬁ ﬁ gusgfrﬁgcogﬁlsgts)tog conpl ex netal ions
according to claim 5 (Me"+), being selected from
am no- heterocycl Ic nitrogen, aza roups, car

grou@ ‘mefainthalating ligansishwhieh éﬁ%tCQiVﬁf%|YnﬁP<§€'|t@s¥h% solid phase
E% dretdind té%%ré’de”r%e&? uéﬁé’ VAR, &, F‘Bﬁ %%’for?ng

to 31 wherein I ons aré conpl exe

met alb)cmetak iions |([Melndd; on betwseﬂ_n d pinaks S, prefeeabhetl which are

7n2s CORIXEE LT IRE et ibifung ighndS Fiile Y5 sGoraination sices

The matlhedwaiﬁ(a@bdiab@ to any one of the clainms 25 to 32

wher ei uenti al reactloE is used to atfach

addi €9 oFiRBIeOR oo IGRMETiE gBRRTBL OraHNABEWE] AINING @sisisceontaining -

or Nﬁaeufauw%c@urrﬁ@ W ¥hestiedly shedifieat al sideo@mb®s or N- or C-
according to claim?27;, the aﬁproprl ately protected

ani néegping! T8odifcatians vwhichy harbayngheleting gyaens @nd thus are able

bei nQoaé&?.?gég{jy\)theﬁ@ & o‘f*a‘?latllaﬂ %R@?ura&ed brY the partially

conpose romany natura unna
aci d saﬂkaté’&ecompiwdsaof:ondtaig:rtedatmg/ lgamdsf witthe Me™ ions at the

clains 25 t e 2Q conpet.d ti chel at i
agenPerEatahisa BPERE JrelyRRe BT ALebE Brene IR g whereby
st ep tRé dHegativRy grbisd @rémﬂe teatHdigte ritedidne via Ry derp and/or S
to conpetitively detach the grow ng peptide chain

f r omatpi@ss GNdaWpPRERRY aau%%#gort%a?re&réﬁly doB thislating groups can be
Conp%itrtégérrcglrp%%lea id‘égcﬁg?\n ha¥E 18R h@tab?é‘r@nchorlng part for

af fi ree coor natlon sites at
act i \aatae:da\rrseﬂtqubﬂee@r@wmg peptlde chain.

30. The method according to any one of the claims 25 to 29 wherein the
solid phase is characterized by the presence of functional chemical
groups being selected from amino-, heterocyclic nitrogen-, carboxy-,
hydroxyl-, thiol-groups or other functional entities for which per se
known coupling reactions exist, whereby these functional chemical
groups and the coupling reactions are used to covalently derivatize the

solid phase with a metal-chelating ligand according to claims 25-29.

31. The method according to any one of the claims 25 to 30 wherein the
metal-chelating ligands contain a functional group which enable
chemical coupling to the functional chemical groups at the surface of
the solid phase according to claim 30, and wherein the same metal-

chelating ligands as well as the chelating groups of amino acid side
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25 as individual chelating groups of side chains of
the nono- or oligoneric amno acids used to anchor

w0 be4gos Nng peptide chain to the solid phasepCt/hBB2004/005568

conpetitive chelating agents are soluble in the

reagent mxture of the cguglli ng step and do not react

or otherwise interfere wth the ingredients of the

reagent m xture of the coupling step. 30 35. The

met hod according to clai m34 wherein the reaction

mi xCha®SoRCEHEING JQpLiay 2PeORENR 57 (] Mrre, preferably 1-3,

i o ! Lt .
COMHELHA FRERE e R chrfhby! RELIRA00UARIAG o clim
wasthi et ppbeimg oselectedo frematamaioh- t Hetaronyclior nitrogen, aza
i i ' i ds formni i t of . ..

t he S8BeT T BRaT 9 ov B BBv v B EBtrH seedflg Boreties.
to subsequent steps such as rinsing or washing. 5 36.

AR orTEien MaEthad: st ieh doaBRY Rt Fa B Ig: tor Sk Wherein
pePtrﬁé’@al?’i}éHECM@\?%@)_MQQH{dIé‘)@edT%ﬂ'\ etfl B Qigands on a

am no aci ds Side chains or N or Ctermnal = _. -
noi solidsphseh dihesatmetalgiopspeingcerlarted fremeiMa'm ™, Cu™,

S e Q 4N &, 2ef 2+ Lt solid phase
accﬁéi r?gjﬁ%g aﬁ% dn%zo‘f ?éhe&olcgﬁgmﬂgé&ré% and can be
further processed by being a) purified by exposing a
lution of the raw product to an gctiyated,_.soli .
38 e nsthange gl ingris 08s 0% Bl s Gha? wherein a
whi cequébtipEabhasdh idaisdasts edtauroddattidral thensoldrdoligomeric

phase and by washi ng away contam nants such as _
r enTREAN® GEidsr &0 e /g 6F Mgrrgﬁwssgqu;rfggysestgphshed metal

undesj i clis; it X | i .
oo S ALBANB RS epbL Ay e Mo aci
act i dextvadlives| ord ofppasericafragriants Hmingattaxrhed in each cycle can

he B haRen "o abeBaiior et eRL Sie fafud! i pifffurdt amino

pr ocitsd. nol ecul es by exposing the bound product to

chaotropic or denaturing agents e.g. urea,

34, The method according to any one of the claims 25 to 33 wherein a
competitive chelation agent is added to the reagent mixture of the
coupling step of the Merrifield-type reaction schedule in order to
competitively detach the growing peptide chain from the solid phase
during that step; suitable competitive chelating agents have about the
same affinity for the free coordination sites at the activated solid phase
as individual chelating groups of side chains of the mono- or oligomeric
amino acids used to anchor the growing peptide chain to the solid
phase, the competitive chelating agents are soluble in the reagent
mixture of the coupling step and do not react or otherwise interfere

with the ingredients of the reagent mixture of the coupling step.

35. The method according to claim 34 wherein the reaction mixture of the

coupling step containing the competitive chelating agent is diluted
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detergents such as sodi um dodecyl sul fate, high salt
concentrations, nercaptoethanol, or others, whereby

wa 4o product is 25 transferred into a derEr/BP®O4/005568

state, which is characterized by the destruction of

the secondary and tertiary structure, while binding to

the solid phase is maintarnéd. -37. The net hod

according to claim 36, wherein the purified, bound and

30 denatured product is exposed to a sequence of

sol \RYrsso tHeefoHewed weashiig Sedpseint Srdeti togredastiaghatieandno- or
optim zed for the respective product to radual | . )
r ed RGOBMAH RBINO RS TR IRG tﬁ%@n@aeer@ RA &ﬁ&h?i%ﬁ%‘de chain
of L : I I28GFinsi

o R D R E PR, & 300 b ert tep e BRe e meing or
r eappashingce of secondary and tertiary structure,

whi | e keeping the product nol ecul es bound to the

solid phase. 5 38. The nethod according to claim 36

38d/THe 3ethobeacdiondingy &b emy bhaksf thetosas 26d® GBaivherein a
of am no acids, preferably the closure of disulfjde )
bondietPras 1 PBd SRPTREHSE GPBuOOLRE Pbr findHGRicdsy synthesis
am de,BeARg Abnot 68 dIRjoMméii@anIhoSda®s it el EIfaifs or N- or
al i phatic hydrazones are achi eved by passing reagent

i xtCrtesmiabmaoieties veth chel@tingogriaeps w&wnggto qaim 29 is able
bou t hi ; enl cardi

o1 ai 2B SnSal <ORI8E Syt solUpHERCREoRRBE Ay b of the
si | idaims2b+32 asd aan be éumthet pragessegbyfleeiadl y from a

pol ystyrene resin crosslinked with divinyl benzene,
chlortrityl resin, fromderivatized 15 - preferably

car boxypatifed -byekpdaing dPaslutiohess, thy rdwqsrodatt vatanzactivated

- preferably carboxylated - pol yvinylal cohol polyneric .
suppotalid shasehachRidiog 5206'?6]1%92;563%4 dinfelo cgﬁg.;tg}ns which
39 wWhergidenldie <F(f§h‘é&l dict toO PRt &S ph&Ed ARBIREWaGhing away
particles and allows e application of magnetic 20

par t | cdrdagepantst Sunh aschmslangy of protemimangtdiis and scavengers

?ﬁgor%{)ﬂggtegfjéatg?éfcgegle%gi%étge.vﬁéhaie%%ésg’ of LoRrenth Wrﬁ%gg?lgctively

alm'no” aci contain im
si de led@ping  theppedduabtympléxddess tiaractivatéd stalidi phase, and

resi dues, two or nore histidine
further by
b) eliminating possible undesired misfolded structures of the product
and intermolecular aggregates of the product molecules by exposing
the bound product to chaotropic or denaturing agents e.g. urea,
detergents such as sodium dodecylsulfate, high salt concentrations,
mercaptoethanol, or others, whereby the bound product is
transferred into a denatured state, which is characterized by the
destruction of the secondary and tertiary structure, while binding to

the solid phase is maintained.

37. The method according to claim 36, wherein the purified, bound and
denatured product is exposed to a sequence of solvents, the sequence
of solvents being designed and optimized for the respective product to

gradually reduce chaotropy and lead to reproducible conditions of
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25 residues; nore preferably, 6-10 histidine residues.
42. The nethod according to clains 29 and 41, wherein

wa be4mezs or ol i goneric am no aci ds used ar ePENER00EWS568

at the N-termnus by a short amno acid sequence
providing a specific prot e_ars?:a recognition site. 30 43.

A nmet hod according to any o of the clains 29, 41

and/ or 42, wherein the nodified or unnodified

(according to claim41l) nono- or WO 2004/ 104023

PCT/rEfgidiMy 005388 bousd prbdyonemiotecaigsncasaciveld ase controlled

b Wl .
oi qBManca ot P AV 8RY o5 etk altishirey svii kegpina the
as egrobuct m@éc&ll@dbﬁﬂhﬂ(to&ﬁb%l%ﬁd@,eare attached to

enabl e detection by avidin-like interactions. 5 44.
The met hod according to any one of the clains 34

A/ He FRethdBUAQordihy: (3 cIARERS! Qn(]tjﬂﬁ' §?’n'9ﬁ1te'ré|' hVEovalent links

chel ating agent contdins structural’ noi'et
conpiatyiery side shabtsephamigo rmicauravgfafablyngwe closure of disulfide

ﬁlﬁgc{]ﬁgi it h—gzoﬁf SFulﬂﬁﬁl&&g(ﬁ? Ietéﬂé;}fztlg@ﬁé}li%k 'of amide bonds, or

ni t thedormatieni of sicibde aebmaltlendn anphiwcehlydaazeinee @@ dchieved

1 BOReP Bt AERGOT M ek PINA DR el (REPRYER Which is

noi o toAthe IR meégtpd according to any one of the
claims 25 to 32 wherein the 15 chelating |igand

contains structural noieties having electron pairs for

RPOHHNA{MEd b&‘%g?dlﬁycﬂ?) aélrhr3@h\§/ﬂ§|'em%@h§&ﬁ188ase is chosen

6- am nopuri1 ne hal ocyani e
accdranngjlica mlb,llwﬁeﬂfsr\mh‘nepmiymmfsj poefedably from a polystyrene

o LB et DS ARG AR e AL AR Bormete

der i-vptéfeesbly arbokylatet - Theelariihe partces dbnadre ddtWatized -
one of _the clajns wherein the chelatlng

25?{%0 46, \

gr oRPETSROMHROPYHYIALFAT nRONINYIRIRSN IR AEMEF e LiRpash

from 25 imdazol o, am no-, hydroxyl-, carboxy-,

thiol-, nitrilotriacetic acid-,

40. The method according to claim 30 and/or 39 wherein the resin matrix

contains ferromagnetic particles and allows the application of magnetic

particle separation technology.

41. The method according to any one of the claims 25 to 33 wherein the
mono- or oligomeric amino acids contain imidazole side chains,
preferably not less than six histidine residues, two or more histidine

residues; more preferably, 6-10 histidine residues.

42. The method according to claims 29 and 41, wherein the mono- or
oligomeric amino acids used are extended at the N-terminus by a short

amino acid sequence providing a specific protease recognition site.

43. A method according to any one of the claims 29, 41 and/or 42,

wherein the modified or unmodified (according to claim 41) mono- or
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i m nodi acetic acid-, phenanthroline-, pyridine-,
bi pyridine-, terpyridine, triazacyclononane,

wa stonaeo2arycl ododecane or purine- noieties or PCT/EP2004/005568

derivatives of these noieties, which are still able to
formnmetal conpl exes according to any one of the
clainms 25-32. 30 48. The metHod according to any one
of the clains 25 to 47, wherein the nmethod is fully
aut omat ed, conpatible with synthesis roboters and WO

200445 BRATHERRAMAR0EHERded Hi5theVbaERNUS by one or more

separation of liquid and solid phase during synthesis

cyclaéﬁiﬁosac'é’éhl"éméh powedetestipRoln dREEHRI SYsEeaEapiGh as a
by %l?ﬁfhﬂgteé'aﬁ nRA3eRlis FARA %‘i’éoé\:t?m thf é’rgﬁlkoaet%rctlon by

magnetic’ particle separation technol ogy
devmmdMelukegwfteraqunrsorm ng the solid phase synt hesi s
of peptides according to any one of the clains claim
25-48. 50. An anchoring part for coordinative

AN ChHd Riethbd ea@oeiingotcPany i sl of ilaé rtldimsaB4 amid/oat33] and/or
sol id phase according to any of the clains 25-49

10
pr efk-45) yWBETHR ENardiosPeitive i GEiRtiNG aaehti gentains structural
Conshafetfed &icmﬁﬁ&%bah\etélnéﬂélétﬁ@"iﬁ&ié‘c@% haVigd @lékttonYairs for
unnatural am no acid
coordinative |m|dazo|yl N-methylimidazolyl, iminodiacetic acid,
nitrilotriacetic acid, ethylendiaminetetraacetic acid, aminopurine,
phenanthroline,  bipyridyl,  terpyridinyl,  triazacyclononane or

tetraazacyclododecane derived moieties.

45. The method according to any one of the claims 25 to 32 wherein the
chelating ligand contains structural moieties having electron pairs for
coordinative bonds such as triphenylphosphine, 6-aminopurine, a

phthalocyanine.

46. The method according to claim 45 wherein the ligand is 5-amino-1,10-
phenanthroline or amino-terpyridine or triazacyclononane or

tetraazacyclododecane or derivatives thereof.

47. The method according to any one of the claims 25 to 46, wherein the
chelating groups of the side chains of amino acids are chosen from
imidazolo, amino-, hydroxyl-, carboxy-, thiol-, nitrilotriacetic acid-,
iminodiacetic acid-, phenanthroline-, pyridine-, bipyridine-, terpyridine,
triazacyclononane, tetraazacyclododecane or purine- moieties or
derivatives of these moieties, which are still able to form metal

complexes according to any one of the claims 25-32.

48. The method according to any one of the claims 25 to 47, wherein the

method is fully automated, compatible with synthesis roboters and
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49,

50.

- 55 -

wherein separation of liquid and solid phase during synthesis cycles is
achieved by per se known methods preferably by sieving, size-based

separation, centrifugation or magnetic particle separation technology.

A device being for performing the solid phase synthesis of peptides
according to any one of the claims claim 25-48.

An anchoring part for coordinative anchoring of a growing peptide
chain to an activated solid phase according to any of the claims 25-49,
preferably being a mono- or oligomeric peptide consisting of natural

and/or unnatural, preferably of unnatural amino acids.



