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Met hod of peptide synthesis The present invention
relates to the field of pharmaceutically useful
w@oeiogpespso des, nanmely to a respective net hod OPCT/EP2005/007625
chem cal derivatization enhancing biological activity
of such peptides. It devises a nethod of chemcally
am dating the C-term nus of a pol ypeptide. Small
Metb@ﬂtoifﬂépgﬂﬁéj@th% gai ned inportance as a distinct,
useful class of pharnaceutically active |ngred|ents
For instance, anti-infective peptides, particularly
The padseninnecerpmptreldtes tohe feld sithistmaghtitdlytvsefuh pbkygémhiles namely
manuf acture is.devi.s i.n US2003/ 02 19854
to a b ateBed B RG] et Variann s B8 o e sueh

pept‘MHsCﬂ d@ﬁ‘éeJ‘ﬁn@thb@ of @l'fgﬁﬂt:aﬁ}hﬁmﬁg@ﬁéjth%@ 828R of a polypeptide.

mul ti-drug resistance towards standard anti biotics
anongst pat hogeni ¢ m crobes. Natur aI l'y occurring

smaffogorif 4fes R BERE R AR OERE SAPRT R oy BB mpccuticanty
actiVAihgreaiits. Fer inStisitQ e thibitblegeptdds, patibulhily ca(tﬁmfﬁﬂiﬁbptldes
| mmunol . Rev. 173:5, 2000). For instance, C-t

whoseringaisiriehbietschnolagieal %w@mralls davisegdn yﬁaowez o4 Al are a
newRig %ﬂ)lso ggatﬁ% 519[1191%9)?)?2}‘? @ﬁﬁs cQs}’ W h R;lﬁeZ;Zto combat the rapid

exopept| ereas em ca I's may

spreadi of ﬁmlltydnrg tesighiane tOwhels Htanédtrdaimmhfoum:ﬁmmt plathogregic microbes.
synthesis (e.g. Han et al., J . Og. Chem 1996,
61, 6326- 6339; Al bericio, F. and Barany, G , Int. J .

Natﬂ?r%ﬁ%r &R ﬁ L& ReSe tldésgxﬁzmdg Bst 4R latib M ¥ Feations such as

cos effec I've biotechnol ogical foute processing
C-tegimppl empbmond@tfarmammtgé forenstained baildgipd priidty (Boman,

L ST ——

chard® aRQ G341% pBASAs MomMesitl d@graﬁaﬁ&fm WshhiYouR Bk SidpBdaded Whereas

ownst r eam pr ocessi nggste Chemcal am dation
ﬁlllﬁaplpﬁlma@kﬁé@th@&lg eraylsuiia bllﬂmdu@fmiécml@aalaarméﬁ@p@@rsabmg synthesis

T e

Pepfifle Protidiy Reedanos1,cos-2B6); ﬂwmbleafo@ldeﬂééﬂvﬂbfotd@hnologlcal route
reaction with_ an excess of ammoni a _and a base r ea}gI
proqesyng gpelerpeapo e lawe hest-to-BmePiide (Heaisresdrde e pOSSIblhfy

Herf} @i GhGro ag?éﬁ‘ﬁﬁr “mA%RHéH Feptile §8cokdiflk tATISW0BI09 854 Al must
coup I ng reagen
be GDte@in&ha@Lyaanaﬂand ut a tawodteah-prbessing st8p :Ijlueemcﬂmanﬁgtianr on

of. the co-activat

appm_a%ege%g 1[%%.1 gzgglgsfq crablg degrep leéagemmatlon of the peptide
backbone though.

US 2003/0219854 describes terminal amidation of a tryptophan-rich, Boc-protected 12-
mer by reaction with an excess of ammonia and a base reagent (20 eq) in aprotic solvent,
DMF, in the presence of near stoichiometric amounts (6 eq.) of an uronium coupling
reagent (HATU: O-(1H-9-azabenzotriazole-1-yl)-1,1,3,3-tetramethyluronium
hexafluorophosphate) and of the co-activator N-hydroxy-9-azabenzotriazole. The alleged
yield of the amidated, deprotected peptide derivative was 47% .

Careful reproduction of this reaction sequence and reaction product analysis (s. exp.
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yield of the am dated, deprotected peptide derivative

was 47% . Careful reproduction of this reaction
wageaquansnso and reaction product analysis (s. PCT/EP2005/007625

exp. section) shows that the Jowyield is mainly due to

unwant ed epi neri sation of tHe Cterminal anino aci d,

giving rise to two am dated di astereoners in al npst

sectibn) shoatsitbatale townyickdnie thainly dhetet wopntadspiranisagpn af Hed--
with both.a Tween 2 d I in .
e amih 48 SVEE RstR G0 uR i AP EIRICR, R IE10F o o
confiRANSes] @hapBerb & aksl obiin ddawidie Bo th r D @9r adhyCytdodeytrin CE
Marfey's reagent_as a chiral derivatizing a ol{/lthe
methgesr By 5atp PEPNIHEBAISYBFLRIEE Y PrctrEicapTase fﬁ(\%@ S tandem
iSRG s DB L 90l 5 B BB, A P T

I's | ost upon am datl on .
peptidef dsciesmribed ac dethid @ therexpdrirhérgal Geetiom afdhe pneband aplicdtion.

Anot her. net hod applicable.only in, t cont ext . of.
That ) S oSy et §oR atdilioh B feRRDiapbisghonorthe C-
ternfifd BSR4 G . Int. J . Peptide Protein Res. 30,
1987, 206-216. The nethod is however intricate in
requiring preparation of special

AnqitfpgrettsEeiERs R HReHEa P L svppesis is dessribedn

Albéddo, B ahd BatamyoG. | e JpPgitidd@réteinties. 301987 1206l IaVhgmethod is
fromthe thus nodified resin su,pportgacyi el ds rgadi ly .
howgiergairisatefe prIudESPreRyaien Sopsapt iIMAC-isrikeyy-Senzgyiagnide

hanglgf f& %gnc(gi]ioﬁa?’ﬁs%{igljl 3?@? lesRd suflpBat Rﬁ%ﬁhﬂ%’\%}&{%"‘gﬁgﬁ ol the

ower cleavage efficrenty'to give a to only
peptide @liheisuppOrtt deai@¥e dfont the tidsshodfedresidatppbrt yields readily
t he

.di ast er eoi saoner eptid A simlar approach.
GG R DBGAEA1LY SCTG GRER Y P e s S pHBE  astorcomer,
whibie 2&dsith 8 do b DS 282 8@ cRME B it (B0 FRAPERy o BB0RIENRE 0% of

of the present invention’is to avoi d the di sadvant ages

the d¢sinef empdaitest diastereqisdmenoifhe peidandsinerlar@ppioaph Bitd¢hemically
. et hy f chepical .. - ti i dat i
stigfi FEr Bl G i o G RHBREH B g R s gt 2"

acid. According to the present invention, this object

Is solved by a nethod for amdating the free
Thezpbiest pHteg Preseiuipvettioans rval the disadraniagss plthe prior art and to
L S
profeeed endarboxyhgroap @dah pestitle\oe Aminmadid Aqeorenioghe preaent

g, AR Lol il DB SE R, o 2, SO SOl oo
amig?]agmcr)g ﬁ}blgtﬁielb ?(?}nnglﬁillﬁg h @iedi 8p lof AL LS s AMBoCRABS:SIrbfRehbly said
peptide with a peptide coupling reagent in an organic solvent in the presence of a base and
further in the presence of an ammonium salt of at least one peptide coupling additive
wherein the ammonium cation is selected from the group consisting of ammonia, primary
amine and secondary amine and wherein the side chain and o-amino function of said

amino acid or peptide are protected with non-base-labile protection groups.

It is to be understood that the base reagent and the ammonium cation of the salt preferably
are not identical and hence are not forming a conjugated acid-base pair. Rather, that there

is a first base and a second base which second base is the ammonium cation according to
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am ne and secondary am ne and wherein the side chain
and a-am no function of said am no acid or peptide are
woeaikectosd W th non-base-|abile protection gr oBOFEPIN5/007625
is to be understood that the base reagent and the
amoni um cation of the salt %referably are not
i dentical and hence are not form ng a conjugated
the pasisefit b@@eﬁ%uln therfgtlpeing, theaermt fese shall alwhaiys be cormbrmed agito refer

b d. bas
N s e S ey A
conkbandefanmbase shaII al ways be construed as to refer

to said first base only. The second base wi Il always
be referred to as the amoni um conpound or cation. The

The”fﬁétﬁ&&’of’ﬁxe'bgkg R ERERbn nIY #3L HQ&ti%?ofInﬁﬁmﬁgﬂ g'}*ﬁi@&*‘é‘e of

mnim zi ng adverse eplnerlsatlon on at om
epiméritatien afifheo-cchah atesi afdiee drhiab at:ﬁl rasidwmihhtyxs amlaﬂﬂlj? edidated at its

[ car boxyll I n di her n- eptide, .
oo gt hdr 6 PIgbruEIer B, SRBHRR A PR reh-tepminal
res1@@(§ﬂ Leptifit GMhidhSis @ pRAThIEY P?ét%ﬂfe@érﬁﬁ&ﬁﬁﬁﬁ‘t cﬁf{H@f}feEf&ﬁ tnvention.

of the present i nvéntion. “The peptide or pol ypeptid
accordlng to the present invention may be any peptlde
a o_function

The 1L 08 s o D Lk Bl Pl et B i ey PRUde. The

protetlidrodt sydebatie cahe tb-RRRid RBcth Wil AIRWAEH AhiePinkhsuficient
organi c solvent. |t goes wi thout saying that the

solubiiity i SEIGFNY Progasiccnepbine PigNING 2pidan Hrecaseic polventt Jtapes
Wlﬂwu?gﬁll{l%ﬁlg @Q 'séﬁv{a&fcoﬁ& fofik &&é l@%@% {ésé%ﬂgﬁf nfion proye

con |guar I'on ove
favarably ifeveffiticheanidadorsealen eaentioarof ee‘lﬁ'[gutaﬁfoﬁll, Blﬁtyfnay prove
structure of. | onger peptides unharned, esperci al

dengluriag & WRW L deaee Spoondapseet qvgwerg@rw&e%leﬁl@ qigoRgRr peptides
unhgnRd, laépéﬁﬁalgywe%\éa& fggcoh&atr éx%fﬁ 2y SaR4; e@g% ;Qgr Bed by

possi bl'y non-natural structura
covalemeptra@ena\mmds di sigriten pobgbiymesemturalsrecinih nlenmmm Pmably, a

O or J.es m no_aci d r.esi dues re referabl
pepfidRatifie A7 el TaalioR (ateTss ROl =Satuscls Beidles
mor fpréf@raﬁl‘y b 6198dstineifio aJiH'r§s1<ﬂﬁ§ | Abdt %feraﬁly%e& 198 ra&mﬁ& fcid

r|3|ng@non nat ur al conp03|tes such Dan no

resnéaeqsa“s?hls de iomnclaﬁﬁ?mpaéﬁwnwrtsmgrm@rrmmml @mpspﬁmsmwh as D-

amxﬁb g§d§: I'La rlli?f ere n(%/ g&hy\? %? OI' unPs%&lg Sl?g g%)ZHHS ?,\'7 6ﬂ&13§ﬂ0ﬂ~

amiab-acid lﬁlﬂdﬁlgﬂﬁcﬁﬂkls @ﬁkm@@hﬁ&eﬁhﬁﬁt@ 05 ﬁi@tﬂépﬁdesclﬁiﬂ WBinaffore said
effi CIFrSfPiF?'Sym hesi s _of peptides close to 50 residues,

peptifi, epesig allev ﬁ%@féce@g%mese ohBenilas Flope 1o 50 residues,
thoxfg‘iﬁaiﬁf'tharllcﬁllld P40 be MR UG s R NedTRES allow of producing even more

lengthy fully synthetic peptides. Now length restriction exists for peptides obtained from
biotechnological production. Reduction of the water contents of the reaction mixture, as
well as suitably excluding other protic solvents, in particular excluding beside water lower
C1-Cs5 alkyl alcohols such as methanol, isopropanol or ethanol, is preferred for the present
invention.

Preferably, the peptide is an antimicrobial or anti-infectious, bactericidal peptide,
preferably is a cationic antimicrobial peptide such as e.g. ILRWPWWPWRRK,
indolicidin, which are more active in their C-terminally amidated form. Anti-infective

peptides, particularly cationic peptides such as indolicidin derivatives and in particular
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l engthy fully synthetic peptides. NoWength
restriction exists for peptides obtained ftom
woeakeetisol ogi cal production. Reduction of theP@®ER2005/007625
contents of the reaction mxture, as well as suitably
excl uding other protic solvénts, in particular
excl udi ng besi de water |ower Cl-C5 al kyl al cohols such
ILRE&’WM%&K whessindysiidg biegechaplogingl mangfagipes is dewged vy
Nt i.ny ' f I t i [ :
Us 25 0R) SR P FAL Bse SHELR g sl RERU e En R which
maylefi iodembar tleesgil syread ofmahi-tiwgiresigatidendwardbstahdard antibiotics
pepti de such as_e.g. | LRAPWAPWRRK, i ndolicidin, which
amOREHE PHCECHE MIGEDSS their C-terminal |y ami dated form
Anti-infective peptides, particularly cationic
peptides such as indoliciditi derivatives and in
Prefpabtyi the o d iR BARWRIRIC anfieisert hadug krwaddr contents of less than 25%
i ot echnol pogi.cal facture is devised in
(1Y I BT 7B R SADT Ly (O Vh oSt Pt T G Sp 6y ) g Forther
prefénéd Shbé@RIeAl, RUBSHRAGESaMBd Gt viRYr &i8diiall P waeHTAde dolgitions.
rapid spread of nulti-drug resistance towards standard
Thisgmey bicbideasingrees geoshliy slisidlge pelyentior veibe rot@itive aitzsen
]%nidation reaction is carried out having a water
ents of less than 25% (v/v), nore preferably |ess
than 15% (v/v), nost preferably I ess than 5% (v/v). In
a further preferred enbodi ment, the reaction js . .
Preferably & Qgnie pelrentdls 88 RpTosc|oySania i vent, mare pisferablydhis a polar
apro-ﬁa'o?%zﬁrﬁé’ sd1P&: UslGiabR e&gmﬁleg ard E@E?J;Hi%il%g,'d?&%ﬂg?ﬁ?lf&ﬂg\’(ﬁ@ﬁloro—
or using protective nitrogen atnosphere. eferably
methdre and PN-dinsdiyl-dorimans daMagh podferablyrthamigenis apuadtsplvent is
Ngﬁre rgferab y it is a polar aprotic organic solvent.
N.Nlimehlioragaifist es are acetonitrile, dinethyl sul foxid,
di chl oronmet hane and N, N-di et hyl - f or mami de. Most
preferably the organic aprotic solvent is .
Prefiyailytihreniigdtionreantion és capried artabfipnt HE°Gid YACiand that the pH is

cont 8 e EachiBhp PEin it ritisg oF BBnE PERS ot pR TR B1S oot a
abotitgs198.50f about pH 8 to 9, preferably is controlled at

about pH 8.5. The type of reagents referred to above
such as coupling agents, coupling additives and

The@{/r%t ﬁtgljg%xge’[ﬂts\%h%lﬁag%ﬁit@ L6ove&hbs Q“éb‘ﬁglr%ﬂé ORanR! BNGRhY RERVEISd

"

n essence |
protection groups are well-known from standard peptide synthesis, which in essence is an

amidation reaction, and are described in detail e.g. in Bodansky, M. , Principles of Peptide

Synthesis, 2" ed. Springer Verlag Berlin/Heidelberg, 1993).

Non-base-labile protection groups are well-known in the art, the term base-labile being
construed as to refer to abstraction at basic pH and/or aminolysis by primary or secondary
amines as is common in the art. Suitable examples are e.g. 2-nitro-methoxyphenylsulfenyl-
, Aloc(allyloxycarbonyl)-, Z(benzoxycarbonyl)-, Boc(tert.-butyloxy-carbonyl)-, Bpoc-
(biphenyl-yl-isopropyloxy-carbonyl)-group. Orthogonal protection schemes including base
labile protection are of course excluded from the present invention. Whether global
protection with a single type of protection group or protection by different types of

protection groups in the same peptide or amino acid is required, depends the source of the
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am dation reaction, and are described in detail e.g.
i n Bodansky, M , Principles of Peptide Synthesis, 2nd
wecdoosspsosmger Ver| ag Berlin/ Hei del berg, 1993).PCT/EP2005/007625

Non- base-1| abi |l e protection %roups are wel |l -known in

the art, the term base-I| abi Pe being construed as to

refer to abstraction at basic pH and/or am nol ysis by
peptmimfmmn yh@n1csbmrdmta¢1ylommabsyxﬂses1s9nd¢hnmpe pfisititehagmst comprised

abl e exa

in thE Pﬁl?t& e ormmgg?@p ﬁgﬁ%}l}é G%X%Yﬁ]i |of such non-base labile groups may be

effedPBY Al e nydans Bomder diffesdnd %ﬁéﬁ’éfﬂ/ @cﬁfdﬂﬂﬁﬁé' Por.instance, the Nps (o-
Boc(tert. -butyl oxy-carbonyl) -

nlﬁ%iﬂiﬁ@ﬁbﬁlfbn}gl’r) gr@ums éwlr%&yr%mveé hylsylﬂgycw}pnuctwh@@ éngioups are
tegt] | {
rom Qe G BESETEE ARG sb R BR B RIBL AEL R0
hydrB\Eéﬁaheﬁ Atahding ps tiepedsenrinvérition fsustabiyinenthapelabile protection
protection_group gr protectlon by qlfferent %% 2
grouﬁﬁ afeégﬁfea%blgfeéw@ affet el datigpbhRLe HS 8 o-anfeptbladodPess: Z-
Lr §@¥§ the source of thepeptide from
tan égﬁﬁxg%% echnologlcal synthegig and the type of
S|de chai ns conprlsed in the peptide or am no acid.
tahl y,..renova uch .non-ba abll r QuUpPS e
Frorp i Epi thy Bt dHE e SR Qe PPy Afpar D and
glutixﬁ?lc tiaeRh&iR9 eHat W5 be PRsehtE Hify Ke%tldé B oMRsg {OME bddent
phenyl sul fenyl -) group is favorably renoved by
invegtipi ﬁ«;e@r\gﬂs speredl @6ptﬁ1qn§ndzecgma pitalteccarlemol peptasyion groups for
sele% %lr%(% eg’{i) S (f(hn AL %argi) 1%? e ghtﬁg%\!t%ﬁﬂﬁl a-carboxyl

yse rogen cordr
groupr TES Rhn b MEHiEVe) for Sbtdnab) by gl@lﬁtrl ieaeﬁﬁ&eaiaml of cmfoekﬁogrb@pﬂs with
roups are preferably removed after ami dation
a beaerlaelwp@e e yieldya bengxylestsr Pllogied Byaegioselectiye Plleiwage of the a-
[
esteLNQﬁh L?@Iﬁﬁ%% %tgﬁé) l‘m'gantﬁé gétpa% 1213 SQbf tgthgh} Iggﬁ , g? §§E§ Eﬁg rotr ;/:)P/
seleancda egteitf@aydnr oﬁa)«terbohyil gasupistvath xﬂc_glkitaldi@nmeeﬁemb prasendeent

i de .CCO to the resent .| entl 0 eseryves
cucl s reskiedht pofincidn PanrThcatipt b e aRgton (Ledger,

R., 1@6@ RakitQn. @fh‘%ﬂpf} 851277 £¢ | d%ﬁfo‘té(:ﬁoﬂ BP’éh%%ldaaao%/lgﬁaﬁﬁhﬁlﬁ also be
f W car boxyl groups leaving the Gtermnal a-carboxyl

facﬂgnwdﬁ).y Q13 catalysisdPrstidgeyBd 1970d. OngtGsoe 4053¢8¢ifobal
esterification of carboxyl-groups with a
benzyl - hal ogenide to yield a benzylester followed by
In afi®BéGHefetel ieM®odingaY 80@e feséﬁt@n‘@enu@ﬁttﬁ%ﬁ&}itﬂé ok lafdthd &tid to be
acetone (Bryant, P. et al., 1959, J . em Soa,
amidatgBEdraerirgm @ﬁrbwylﬁ@%tth thestthe Criprainplgrcgpoxyl group to be
I in the
aml(%g@ ?ég)é%LoD }g@#l‘%}o\%g s 'y(gr a@ﬁﬁr?}?ﬁéelgug% unction during
est erl fication by conpl ex for mati on (Ledger,

Given that eventually the generation of glutaminyl- or asparaginyl-residues by
concomittant w-carboxyl groups is desireable and has been taken into account in the
overall synthetic strategy of a peptide or amino acid according to the present invention, it is
a further independent object of said invention to devise a method for amidating the free o-
carboxyl group of an amino acid or peptide, comprising the step of reacting said amino
acid or peptide with a peptide coupling reagent in the presence of a first base and further in
the presence of an ammonium salt of of at least one peptide coupling additive wherein the

ammonium cation is selected from the group consisting of ammonia, primary amine and
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R, 1965, Austral. J. Chem 18:1477ff ) ; deprotection
of the w carboxyl group may al so be facilitated by
wa@doslodsos@t al ysi s (Prestidge, R, 1975, J . O BCT/EPBNT/007625
40: 3287ff.). In another preferred enbodi nent of the
present invention, the peptide or amno acid to be
am dated is free from carboxyl groups other than the |
secopderaming indwharelbtks sidgchiip and arseninerifegtien of se pampmod or
\ r ) vl . .
perf e BT Ry YDl FRBRHLY b B WAy igph ot theo
carbas plagragpsvfl indieRivdLpatoyl- eoflcamyl-kaiducy-and mhexenh sgd er@sboxyl
i s desireahble and has been taken into _account in the .
gmlwéfeaqlmldégﬁﬁtqqé@qr@ﬁgﬁsém%@%ﬁeeaa-ﬁ?é PX S I Ariharrachiqny This

secdRRGRi &t Psg)a}t?clﬂet}grc@%ﬁl%ﬁ GyheR MSRE la@forfid fdr $hsaltWold}lind for

I ndependent obj of said invention to devise a
obvives eadoxf of yialdingataturgl arhimo heidenddess narbelyykpagaginy anfl/can
1tarrin? acid or peptide, conprising the step of reacting
SR ani no acid or peptide with a peptide coupling

reagent in the presence of a first base and further in

the presence of an amonium salt of of at |east one

All jseprirdexpboplionsgna dasoripliensferefered prabegirmshispitlsinygxion

i . i Sti f ' . )
ovg3e38L P AL S SERRSOISL AR AL B Eoc e ovcnion

extepidikswisedo ehiesdcond bbjecituntyds afpasaitly iaconmetidtd Wit such further
pepti de are protected with non-base-labile protection

secqpdnliret Gf the presenidRE@ptoNoRe-oYhan rdaping he seRpletyrRsaRS ey
Walc|BVA H@Jﬂ;@- tanyl -resi dues and wherein
aSp%rE}?d%\/éicar oi%?d&gi%a% egg(lé&am dated concomttantly
with the free a-carboxyl group in the reaction. This
second object is_ particularl referred en usi
Cougfigrrascs founr LS IB KB S Tt (e brP Gensziy,
supddh. & Hipiele PeHoehR mABeNRix8¢ bthyRRLEe®. g. T8Pe %pﬁ%{ﬁ{ogﬂid?ﬂd acid
and/ or g?utanlnyl. Al'l technical explanations and
anhyibrirts) opothenscybtingragbate el as abidditereesters of adidhbalpaenidasi(os.

i ven above i.n, the follow ng . secti.ons_and ich, . .
tcef, FEPuSPR Brebmiinied. ol S SO BT S tefpricoin
derivhtke@8i(BDEPBQ: Bqa&t@ﬁgpm?mjymp)-u,al,selsehzaﬁﬁaﬁﬁ(tsm-one) or

‘inconpatible wth such turther second object of the
uropEsE phosphpaii sait desivgtiveed hergodiarohdn epe Predtideaebodiment of

0 : - qQr |- ' i .
o FRSERSE i BB ALy QLA L G 0 B
wel | -known in the art (see e.g. Bodanszky, supra).
In a%%fgllg;qtg glﬁ\rhg%g%g%ls’d&e% relg {ga)g(eenctl isa snerl]géggc{ fgoerg tlgeegr%ilp IgnF;isting of
uronium salts, phosphonium salts which have been found fo give best total yields and best

protection against racemization in the method of the present invention.

Further, more preferred is that the coupling reagent is selected from the group consisting
of uronium salts and phosphonium salts of the benzotriazol capable of activating said a-
carboxyl group and that the reaction is carried out in the presence of a base. Suitable and
likewise preferred examples of such uronium or phosphonium coupling salts are e.g.
HBTU (O-1H-benzotriazole-1-y1)-N,N,N’,N’-tetramethyluronium hexafluorophosphate),
BOP (benzotriazole-1-yl-oxy-tris-(dimethylamino)-phosphonium hexafluorophosphate),
PyBOP (Benzotriazol-1-yl-oxy-tripyrrolidinophosphonium hexafluorophosphate), PyYyAOP,
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anhydri de) or other acylating agents such as activated
esters or acid hal ogenides (e.g. |CBF,
WO s@leobgose chl or of ormi ate), or they may be PCT/EP2005/007625
car bodi i m des, activated berJ/zot riazinderivatives
( DEPBT:
3- (di et hoxyphosphoryl oxy) -1, 2, 3-benzotri azi n-4(3H) - one
HCTU ¢0-(UHemhinrosbenghiozpdlori-yiinl slad, 8- tdtramethyluyesuesf

nzotriazol . e.pref.erred odh f,the
S N Cah i S SR R RS
tetrah@AgRINon i RfraflR@BbGrated HATUI (U-(feazabénzatrpizef- eyt 1,3,3-
enbodi nent, the cougllng reage is selected fromthe

t
tetrageiprioBhiar Besaggorphesphniehss n(@:(h?ﬁ&eﬁ‘ﬁ%tﬁia%ﬁh]s tsl,3,3-
teuagggst@i%ﬁaﬁ;ﬁ% Eﬁ%ﬂu&?&ﬂ&%e{)ﬁ@’ﬂ‘j&o@eﬁ total yields and

rotection agal nst’ racem zation in the nmethod of
[cyahbeettpixgsebonyl mvatingl eromamikal N MEN; Nitcaapetbf/bromdmi s t hat

t he coupl.i r ent is .selected fromthe..group .
tetra S SR o Gl R Sl TP oS BHORT Ay SSPpmy
hexdfiRrfMBEMatd azol capabl e of activating said a-
carboxyl” group and that the reaction is carried out in

the presence of a base. Suitable and |ikew se

Prefg%ﬁif ?}Lega%ggﬁl? @Lﬁaése gg %%v%%%htr%% (\)N%io M cc?nrjué)alge%s .'R;I?c? ﬂzilsuar?)Ka value of
fronf PKb F308NB0tbtAFefegatly ¥E from), JRAN.S b 10,6bifede teRyllusion OF biinii-
_hexafi uorophosphate), BOP (benzotriazaol e- .
amipa finctien, ok # paplidg ORBTHIA A PIAINP RYSIKENHAtiNe and which base
. ) . e j -
pref%_%iéﬁ{lg )%3&?1?1518 %Eﬁg%lﬁg}l%%%gﬁgh Iﬁ%%ﬁﬂe‘?%? éuch and further preferred
are [Hndd-base ( OfjNedipbatop)letiByAiiRe RN -Giati{yllaniline, 2,4,6-trialkylpyridine

H- 6- chl oro-benzotri ole- 1-yl)-1,1, 3,.3-
or N%@Vlaﬁnﬁa}hﬁynwz it@ﬁMI}wﬁ%ﬁ espracher Clregliyl, more
prefbf@plyH R 60 QEARBAARNRE B2 M1Bdind (YA b-trithetn Aidine), most preferably

t et Xanet hyl uroni um tetraf | uoroborate),
it is callidihca Allpzefzutd embodimenisldesdribed aBg@-and below are particulary

pref%%{ gggg %g«%&lﬁ? kg@g}%}% &ﬁ?{a&ﬂgti%«gﬂg{ agg feagéAn-{ Le{s described in this
sectiggt xamet hyl uroni um t et raf | uoroborate), TOTU (O

[ cyano( et hoxycar bonyl ) net hyl eneam no]-N, N, N , N'-tetram

et hyl uronium tetrafl uoroborate), HAPyU ‘

[ ~1-yl i S- ralidi - Ur oni

o SYEARTERA LSSt OBt AU 0B syt o i
as thcRplisg feapera kind pederablgsad pamjcuay edcaadedlodtds tige frsnce of a

value of _frompKa 7.5 to 15, npre preferablng_ of frgrﬁ
tertiggipamying. Mprq preteipbly, e ecaghasfiiraidg copplingreagenk s sripeted from the

I OkdsORs Of i |- 666 e REdHE L A8 diPniBe bk 1-ethyl-3-(3-
81O a}je(?{}lvesltﬁ%e, 1ar01gl%%m gﬁ gda}ge pr e?}g:r é%f‘@" s A tert |har y,6 yi3-(
dimsthgtangadrypi)-natboddnsie), nest ety s bethslidH3and
dimfatlflgf{arr}grrlo r[)}()e}frlge-rcgr%gdﬁmide. Carbodiimides are for technical reasons less suited
for industrial upscaling of synthetic processes, though. Preferably, the reaction using a
carbodiimide as the coupling reagent is carried out in the presence of a second coupling
additive other than said ammonium salt which second additive is a protonated, i.e. non-
ionic N-hydroxy benzotriazol or N-hydroxy benzotriazol derivative compliant with the

immediately below given definitions.

The use of coupling additives, in particular of coupling additives of the benzotriazol type,
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are Hni g-base ( N, N-diisopropyl et hyl am ne),
N, N -di al kyl aniline, 2,4,6-trialkylpyridine or
wokakkydosoror phol i ne with the al kyl bei ng strai BOT/ER2005/007625

branched Cl-C4 al kyl, nore g:eferably it is

N- net hyl nor phol i ne or col |

(2,4,6-trimethyl pyridine), nost preferably it is
is alsokndvel. dlencatiis Prdeeptetared v dicmavping esaftsaditinp i

f

nucl"é‘%pﬂ%ﬁﬁié gﬂﬂ% ﬁ([‘.ﬁld%%%@tlg aﬁ%ﬁb aglq\rrgtg& g%et:r@%&%q)réf@rably
havidgss rat;lb.ﬁ!;l nii¢ledphiléc Nantliaxy. fuhdioandidien I\Dfs éfnéder @ds N-acyl or N-

enbodi ment, the am d?tl on nethod is_carrj ed}gut with a
aryl eupssibute rizeRo: Brost retERRlp rrherr@up%mtﬂaw ASRUENNRY
venf BRI LT 0S8 St A By AR gl
benzncbnnq:zhmen@srrvaag@ duch mlg)éthg atiditive Nelmydrbvef gmapoundohaiedteemg

descaxitbgg 9 %g%&% V‘élgg arw hﬁ“@gbg% amp ngéﬂ)()l 183 a 1% whose respective

dlscwsﬁi%tlb ydc@fpom&l PPYdfdre s 1RO | IR Mles HB8le. RUIBIde6:8b4uecintmide,
| -ethyl -3-(3- dimethyl am nopropyl’)-carbodiirnide

N-hyhetpdi4-dihnidis-apeo-1 33-bahitlagie, H-oudiony-7+agsbenzgiriagele and N-

tr| n 0
oS R DD TR 0% Bl B B P DRy prfrt n
mosagretfétfhd%@Wd&xﬁgltrma@ﬁruoupﬁngaeragm dd@ite ishydhexyrs e <kineRo-4-
a_second coupling additive other than said amobni um
oxodad.#-bERIiHAZRE ond addi t i ve is a pr ot onat ed, i.e.
AmBSh éaﬁt &!‘nlkl% gt c%ﬁ d‘?t%\@ [49%¥e bee descr[lbed for
enzo riazo erivati orrplan Wltht e i medi
instdreb omUgdBeso4def i ni ti ons The use of coupling
additives, in particular of coupling additives of the
benzotri azol type,is also known. Hence it is further
In a@ﬁ@ﬁ&r %ﬁﬂ:uiali‘@t rbfefed OMBbAiREN, Wﬁﬁﬁmﬁﬁ@ﬂh‘oyﬁwhﬁm@salt coupling
nucl eoph| l'ic ydroxy conpound capabl e of form ng
reagaut uswatuecaiumstselrt scagensrapd praferablylss YICHAY, ﬂ?@iﬂé nr Ham end even
nucI ophi.lic dro f.unct i on .wher 1% L.
II'lOl‘F gl‘ r&g |IS Bﬁedﬂg reg gltl}’l Calglba’la{lpll’lgl Elﬁial al%%r{mm salt o
hyd%ﬁfﬁdl—dﬂi}édrd-h%xsqul)kJb@ﬂzo@ﬁ'&ﬂlﬁd ve is a
ydroxybenzotriazol derivative (or
1- hydroxy-benzotriazol derivative) or is an
[
In i &%}ﬁ%&‘P &Y ﬁt% ’hb%%kﬁﬂ f}één@l%n dl‘?ﬁ dﬁé %‘ﬁ géﬁeﬁg@%ﬁi@fé@ gf}!; [)re U are defined
as td be gtﬁ;o&rpiswddtg thenteﬂ@ %hﬂﬁ‘r%zﬂ?t @agknERieddite th&Z;hmd:ovﬂmaﬁds and
respecti ve di gﬂga‘% e is | or porated by referenc

its ap@iogRes, OfEEMY o SEEVID R e B GF YRRl SHY FtReAnaysi o
conﬁhﬁé’ gﬁ %Mm%sénf%%é%}’ %@er4ﬁ ﬁroglu?h ﬁgféﬁp{d’ MAZL: Shvo, and F.

- hydr oxy- 7- azabenzotri a and droxy-
Albericio “HCTU and TCTU: New Coupling Reagents Development and [ndusn ial Applications”, Poster,

Presentation Gordon Conference February 2002), an N-amidino substituent on the heterocyclic
core giving rise to a guanidium structure instead. Hence such class of compounds
according to formula I is termed guanidium-type subclass of uronium salt reagents

according to the present invention:
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benzotri azol e. N-hydroxy-benzotriazine derivatives are
particularly preferred, in a nost preferred
werdeadossent , t he the coupling reagent additi vePCHEP2005/007625
hydr oxy- 3, 4-di hydro-4- oxo-1 , 2, 3-benzotri azi ne.
Ammoni um salt conpounds of coupling additives are
known and have been described, for instance in
Us4806641. In a furtﬁﬁi\particyFﬁrly preferred
enbodi ment, the uroni ummr oni um salt coupling
reagent is an uroni ul&al ﬁg%ﬁt and preferably is
HCTU, TCTU or HBTU and _even.nore preferably is used in
the reaction in conmyi™n Nwi th an ammoni um salt of
Nhydr oxy- 3, 4-di hy - 0x0- L N2, 3-benzgtriazine. In
the context ofRbhe p iFrivention, it is to be
noted that HCTU and TCTU ar defined as to be
enconpassed by the term'u ium salt reagent' despite
that these conpounds and its anal ogues oflformula I

have been shown by neans of crystal structure anal ysis
whetein 83(R2,R3R4vach swmilltyl osreferabilp i inddpeedentlyathyhnr methyl and

wheET OGS R SN RS FRS gy B8 4o B i vine
substiRetb®t flod prARPABIG &L dh@RS, and WAREEIR HrefBaBREX iAd EdtipIERESBR, more

Conf er ence February 2002), an N-am di nd substituent on
prefefablynis hexadprphosplvty e tgiratffusgohorafe. t o a guani di um

structure instead. Hence such class of conpounds

according to fornmula | is termed guani diumtype

As Btelasiodimbagoh tbs@et it &@g@m@ of ﬁ@q@és@hmvmmhhme
present invention:wherein Ri, R3, R4 each are

AMMHPEEE CARPY isg %Nmaéﬂ@ﬁa%hmﬁa@h Fependeniy bring Hﬁa bemg C1-C10,
pret‘é\frégw&%ﬁb? r@f‘ahﬁh N]c S (E: i ggﬂa‘@gwr t}@/ﬁ%ﬁ@ﬂ Qhé;éhb ggﬁo?{ﬂ)%va ’fhat may

optmimlE/ ﬁarthéxdfeedubsmuﬁd @hthm’rpl, alkoxly, \mﬂk@m alyb-¢r arlquxy}hjcﬁoxy or
ani refer abl fi yor
haloger FRpIe I O BN R pgLe i AbLa o i djeurtier

subdiR@d hid isrlﬁde“p%h&&ﬂ?falﬁyli‘ &s @éfﬁx%& @LBOVJ] W}E 'pPéTeraEl@ethe R1is H and
ammoni um cation is R1,

R2 mm@%lpsdn@tbmlt pxgopbbqnmgopmlwl ob&lrli;;? @lebcth(l{ 1prﬂeef eatiahliyNEL,". NH," is
0 (% al i phatic or , alone or together,
SAPTESHE S ¢ hydr ocarbon that may optional Iy further be
substituted with aryl, al koxy, aral koxy, al kyl aryl,

%I oxy, hydroxy or hal ogen, preferably excluding
Prefiralhbst @ oseonehdter alinsiths fisEreapiast gom fheamigated mumoSa% ot peptide

is 1sgféléetdha%d in a third step is deprotected to yield the free side chains and e-amino
function, preferably the amidated amino acid or peptide is partly or entirely deprotected by
acidolysis. In one possible though less preferred embodiment of the present invention, an
amino acid is amidated in this way and the pure L-amino acid carboxamid is obtained,
suitably retaining side chain masking or protection groups, for use of such amino acid amid
in excess in a normal segment condensation peptide synthesis scheme with a second
peptide fragment. In this way, the more expensive peptide as arising e.g. from solid phase
synthesis is spared from unnecessary losses due to amidation caused racemisation whilst
the more cheaply available amino acid amid may be used in large excess for efficient
coupling. Such embodiment is particularly suited for use of ammonia or lower alkyl

amines as described above in the amidation reaction according to the method of the present
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substituted and is independently al kyl as defined
above. More preferably, the R is Hand R2 is nethyl,
wetdvglopsops opyl or isopropyl or R, R2 are bot hP&i/EPB05/007625
the cation is NH4 +. NH4 + if nost preferred.
Preferably in a second step Gfter the first reaction
step, the am dated am no acid or peptide is isolated
mvepiel.in a third step is deprotected to yield the free
si de chains and a-arnino function, preferably the
am dated amno acid or peptide is partly or entirely
In a HEfHed RIS dibatinga, sipSotedted pepeidp 0F Hidpresehhipweitionds soupled
preferred enbodi ment of the present inventio
to a geRVrBtioRal gesits swpe Ry ey of Std@.cga%éydéqral& ' éh?pﬁweﬂonal linker

monjfftg%ﬂ}ﬁckﬁﬁ' He Qéatgﬁn’ﬁn Sis 91 BLORA th r%@s@lo\f am1dat10 Such

taining sr arn nas I'ng or protection groups, or_
suppesiemaf bs amhreammomnaﬂy dsedrin thd ant gxbESRC |Wangorerenﬁleld resin. In
ation tide

this 2 eggﬁg trrkeé‘%gﬁqdﬁgﬁe plg@eﬁ; ﬁq‘}%nqlqp # ﬁééeﬁ%@cﬁf&?@%ﬂd deprotec‘uon

of tRRAAM HEHBERY] de as arising e.g. fromsolid phase
synthesis is spared fromunnecessary | osses due to

Furtheri piaﬁerr@d icthasiod scemsitepaficn theviirsi rsactionestappthe aghaaipd.y

protF%F(i %1?1 0 Ca}cgﬂér pcrgﬁﬁa}b?%geph%u gg}/soggge %qn a%ut?qugnt NN o S’:ctgp 18

depid@dctddas lyddld yheStidel sedb dHafsUse or%ﬁmﬁﬂﬁﬁﬂh@nﬁfreﬂemw it&d peydly or
am nes as described above in the am dation reaction

entizgbedapaetagted 8y ppidolysiShod of the presentinvention. In a
further preferred enbodi nent, the protected peptide of
the present invention is coupl ed to a conventi onal

In arfeshen esibppimndnt bYﬂm@yesaﬁt inveitionanetantcdfomidgite eighe

. functiongl Ii noi ety of the resin nce th )
biotesHi g PR e PR R Grep b B Brees LB S

devéé@'%oﬁl HQB @Y, any resin comonly used in the art
ng or Merrifield resin. In this way, the

nethod of t he present invention allows of efficient

recov and t.e t i on m dat i on product . .
Fur ¢ b0 By aea o s pel e BB et ig S puprotein of
first reamtjepidsvaich flRRnPIGIERIBL) fupthet @mh@theaieRPersed linker
acid or preferably peptide is isolated and in a

subsequeAguEkesd step is deprotected to yield the free

si de BJ‘ adeﬁ%at?ﬁgg & lge[EIt iR o[ é&ﬂ%%'fﬁﬁ‘ctmﬁ %?J Lﬂ'R)lrgteétEd bép’[lde with

partly
non-base-labile protection groups, preferably also protecting nucleophilic

groups of individual amino acid side chains by non-base-labile protection
groups,

c) preferably recovering the protected peptide by precipitation with water,

d) amidating the C-terminal carboxyl group by the method described in the
preceding sections,

e) preferably isolating the amidated peptide,

f) and deprotecting the side chains and o-amino function.

All the above described, preferred embodiments drawn to peptides of the present invention
likewise specifically and preferably apply to (C-terminally) amidating antimicrobial

peptides, preferably to antimicrobial peptides, more and most preferably to
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entirely deprotected by acidolysis. In a further

enbodi nent of the present invention, a nethod of
wa@priodabsosg e.g. a bi otechnol ogi cal |y produced, PCT/EP2005/007625

unprot ected pepti de havi ng free a-carboxyl group is

devi sed, conprising the stegg of a) Recovering and

i solating said peptide froma concateneric fusion
ILRWWRW%R&&MOW@WIH@QIIWH derivaiyesn protei n may
further conprise interspersed |inker sequences, b)

derivatizing at |east the a-am no function of the
unprotected peptide with non-base-labile protection
groups, preferably al so protecting nucl eophilic groups

Exaffplésndi vi dual am no acid side chains by
~Hdn-base- | abi | e protection groups, c) preferably

recovering the protected peptide by precipitation with
water, d) am dating the C-term nal carboxyl group by
the nethod described in the precedi ng sections, e)

Bockyr8lc@liiabbya I 3kt RIC ks, G Bl QR iR, o-tdrboRfl group:
eprotecting the side chains and a-amno function. Al
ILRIVH&VW € i bed, preferred enbodi ments drawn to
pepti des of the present invention |ikew se
specifically and preferably apply to (G termnally)
Protestichedfithgpeptide mias catiedlonpesatitidtly as gesetibedibl published application

antim crobjal pept.ides, re.and st prefera e
USHg RV P VRITEC R é?rot_}ele Rt R derdvel we rea%vqr?fgw pRggipitation
inst%gﬁﬁifg_i/l Byl rohEH1-800- RRBPRATPIVHRK (O CEERINIE K3, 1980)

t1ngfree a-carboxyl group: | LRAPWWPWRRK- OH
wasPiset mché eubseduenhamplefion dethomsfudberrpueificatinn. essenti al | y

as .described.in published appl.ication US2003/ 0219854
BocaibERE8 SRS P FERY BELET M DB l P EOB AP
NaGH/HOe CitRirb o8 Mikisd Gasdsiited X SoUM tdnfthdt@R, thERBI was then

~Di -Boc- | LRAPWAPWRRK- OH § ESR-M5: nfz 1980) was used in
adjusted votibeld defernd thaorzanicow wentshore rengved andgruvachim afiopi was
then again adjusted to 2. Water was added and the suspension cooled down to 4°C before
isolation of the precipitated thus formed. The solide was washed in water and then dried in

vacuo.

C-terminal amidation of Boc-ILRWPWWPWRRK((Boc)-OH (diBoc-peptide-OH)

HCTU (209 mg, 0.5 mmol) is added to a solution of diBoc-MBI 11B7 (900 mg, 0.455
mmol), N-methylmorpholine (150 pl, 1.365 mmol) and NH;/HOOBt (250 mg, 1.365
mmol) in DMF (36ml) and stirred at 25°C under nitrogen atmosphere. If required, the pH
is adjusted with N-methylmorpholine to pH 8.5 (%0.5). The reaction mixture is stirred at
25°C for 2h and controlled to maintain a pH of 8.5 (x0.2).

DMF is then evaporated under reduced pressure (water bath temperature <50°C). Water is
added (90 ml) and the suspension kept at 4°C for at least 2h before isolation. The solid is
filtered and the cake washed with water (twice 25 ml). The crude peptide is dried under
vacuum for 15h (temperature <50°C). A white powder is obtained (910 mg) that is
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Bocyl ation was carried out using D -tert. butyl
di carbonate (BoC20) in acetonitrile/IN NaOH H 20 . The
WO e@edsdso m xt ure was stirred at room t enper at BECEEP100£007625
pH was then adjusted until PH 4.6 and the organic
sol vents were renoved under %acuun1 The pH was then
again adjusted to 2. Water was added and the
subjsaiepfom Surther esdyesl down to 40C before isolation of the
precipitated thus fornmed. The solide was washed in
wat er and then dried in vacuo. Cterm nal am dation of
Boc- | LRWPWAPWRRK( Boc) - OH (di Boc- pepti de- OH) HCTU (209
Ana{Bicallneth8droriviagsAdd 4 sﬁ@eaanﬁﬁ& Wéiioar@fco Eem@hwuy@ih%?
pept 00 ng, 0.455 mmol), N-rmethyl norphol i ne ,
. 365 mMmol ) andNH 3/ HOOBt (250 ng, 1.365 nnDI) |n DMF
(36rr1) and Sﬂil rred at 25C underni trogen.at nosphere. NH2
If requi regd Nﬁhe pH i s adj ust vv|th
nethyl thollne to pH 8.5 (A"

. The actlon
ﬁt s tgtiorr t 425 or 12h an tr “
aiff g of {85 {02y ] Vg va NH,
ur

und reduce essure ( L er terrperat OC)
Water is add 90 m) fhe suspension kep NH4C
for at |east before isel ation. The solid is NH H,

filtered and the cake washed with vvater (twice 25 m).

s PEr MR IR bt AR T e gy o

this E’f@étniehﬁﬂae iCsforBjrRCL @¢ind amideus txhﬁ/rertadlﬂitcy ﬂie&orré@mhylinlgmafboxyhc
Deri vati sati on of s(}g}g e am no_ acids after
i I

aclddéﬁb%&)@sﬁyw@s%yé\d@feyp%a{ fei hgCalsBRFgHRgs. Commun., 49,
(19§a4§ﬁ%n®g Sﬁgég{cgét@%ﬁé}ﬁﬁfgﬁéﬁé Sudly %t%%%ﬁ'ﬂ}s% dddEnst nﬂ%ﬁte

I's tre term
racehysiting od amd® dcsdsc dnsleort, ek mnthod tdheisesdo rdxsiyetiat oygical isomers of

ami AT o bl B ha L0 R SR L Sl e
simp A6fRbatRASS 115}10¥ecfu9<§ is@behpl RN R BinGiydr ol ysi s does
not pronote racem sation of amno acids. In short, the

nmet hod devises to derivatize optical isoners of am no

acids in th rol ysate.w th FDAA. .
In Db st A Pl i DRIy sprayeted st aamifisd by
reved®ghad HRPRCI DBrl%tﬂi‘é@HWe‘aarﬂ dbsEPHBh eéeﬁfﬁcféhﬁdﬂd?p ©00* and can be
mnutes. In the present context, the

detegiedibydd Y wb34Qam Wth pisenple ssesitavibt Eastath@l Ldi@érh% prgthgD-Lys-

NH, were hydrolysed and derivatized. — Conversion rate and hence total yield (Conv. %)

was determined by HPLC separation of the amidated diastereomers from the educt. The
product retaining L-configuration at the terminal lysine-amid was identified by the method
of Marfey et al., and the relative excess of the non-epimerised L-Lys product vs. the D-Lys
product (%P) was determined by HPLC. An HPLC method was developed for the
diastereoisomer analysis essentially as described in Marfey et al. and a good separation

was obtained.

For the amidation of the same peptide, different combinations of coupling reagents and
additives have been tested (Table I). For comparative purposes, where indicated
exceptionally aqueous ammonia along with separate coupling additive was used instead of

the ammonium salt of the coupling additive devised according to the present invention
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reverse phase HPLC. Derivatives have an absorption
coefficient of 3 x 104 and can be detected by UV at
w@4@ennsops t h pi conpl e sensitivity. First the LedyBribR007625
and the D-Lys- NH2 were hydrglysed and derivatized. -
Conversion rate and hence tdéfal yield (Conv. % was
determ ned by HPLC separation of the am dated
(Talde Bs { B¥le trdigatesithodmety of Bac LR TRWEHYRWERRK (Bee O regeted.
L-configuration at the term nal |ysine-amd was
identified by the nethod of Marfey et al., and the
Tabledl ati ve excess of the non-epinerised L-Lys product
vs. the D-Lys product (%) was determined by HPLC. An
HPLC net hod was deveI oped for the di aster eoi soner
i ;SEﬂ[fal A ‘ ‘; et Al T are
J B D e H o ] o i /
20fle s% pepti de, err% conﬂﬁﬁ%@@%tns of E8’oupl |5ﬁé’
StBag8RTY and- addi YMyes HaMR beeNH/BQORG (TaldP& 1) .92Bor
StdnpaBavi ve pur poses; wime i ndgakedsexceptdsonal | 9s.7
saguectsc anpRRoE akgpg Wi\ SeNﬁE/ﬁb@B&&Mﬂ' i ng7eaddi tdowe

58S used | d t he Aoni u of the goupl dng
@gdltlve dgglft@%d gg(/:ﬂ():ordl o to tﬁh§ rese nt dSQ

nverdbton( Tabl e | MM sMPYhi ca{\@é{ PHE amoun? of 80!
5%6c IIBFRAPVWPVRRX( BE) - OPMRact edHsHa8he | SM ng GRSt
5¢B- adCifV. Base SohNvant "DNMINH3" BEHHOOBS % P 26. 0 T3R.2

SNVM DivEr NH3/ HOOBt vGfy 92./8151. 0 MMSW\/I DVF $¥H3ZHOOR!

3640 %T§ 51. 2 HBTihAMM NH3 93. 79451 0 &RC
4% & TVP DVF %59‘ H%%E% 3 51.

LU UT'\P DPE I’\\ll U% 3/ Q t I Dpclw—gﬁi—
NHSZHO(Bt 82 80.1 50.4 | BCF TI\/P DVF NHSZHoeu 88 82.2
The®8e 9f A dINMnPMr: MHB/ JoC X8 at r% chit thahcds B Mo the C-

Aqueous NH3 55 52.6 304.0 HCT DVF NH3ZHOOBt 94
terngral Imigo acifiCTufigundiiaDVF NHSZHCIBt 100 94. 8

Deprotection of Boc-ILRWPWWPWRRK(Boc)-OH

Deprotection of 100mg DiBoc-peptide takes place in 0.8 ml DMF to wich 0.2 mL
trifluoroacetic acid were added. The mixture is stirred for 30 min. at room temperature.
The unprotected peptide-amide is then further purified by reverse phase HPLC and is
finally lyophilized (ESI-MS: m/z 1779).
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The use of an ammonium salt of an co-activating
reagent enhances the retention of the Cterm nal am no

wa@eeod/oasmsd i gur ati on. Deprotection of PCT/EP2005/007625

Boc- | LRWPWAPWRRK( Boc) - OH De rot ection of | OOy

Di Boc- pepti de takes pl ace i 40.8 ml DVF to wich 0.2
niL trifluoroacetic acid were added. The m xture is
stirred for 30 mn. at roomtenperature. The
unprotected peptide-amde is then further purified by

Claimyer se phase HPLC and is finally |yophilized (ESI-Ms:

T mz 1779).Claims 1. Method for am dating the free
a-carboxyl group of an amno acid or preferably a

pepiiifsa fcﬁoaﬁ’iﬁﬁétﬁigﬁﬁe HQ@afcbfb%kylsérS{i’p ef arl é‘rﬁﬁﬂio'a@ﬁl St@réberably a
amno acid peptide, with a peptide coupling reagent

i n peptids, gampnsmg itheelirst §tep oﬁteacnmg%ndmm@ aadfonr psptidgawih a

o npehfiad AeRhE RSRES 10 hn A RO e bieSingfboph B base and in

Catth®prekdncs %k’ e b@ehohfu@ins41hel 9 1€akoreqRplidd EdiPlifg additive wherein
ammoni a, primary am ne and secondary am ne and wherein

t hdhe prgenopian patinds selegiethiBomihe giovn consisimgd ! ammnia erignary

" gfl‘ﬁﬁ% 51?(?86%61%1892 %gl%tag}g i ﬁhé&g]rl npo s1ﬁ@ a%llil %lgd %{_he 1]];1? iéllélCthll of

on grou or am
a- caidaxiynb a@ﬂwmeptﬁdeane protarcedaeitli no-biedbigiteaibiecton groups.
peptide, conprising the step of reacting said am no
acid or peptide with a peptide coupling reagent in the

Pr a36M68 r&f anﬁdét?ﬂgsthe Bas ﬁ—c%ﬂﬂx&pgﬁ){;\'ﬁ? opérﬁétﬁ 08cRi orFeferably a

ammoni um salt o ['east one” pepti de coup i ng
ad dxeptld@ cmtm@namg thdmemmﬁmmtmmsmdtamno asdoe pgpttded;vith opeptide

the n of a am ne and

t oo reERetR i e e T i sl e Bt At 2P 1o

f ungirh&muRf saB ¥ Gt RAYt BRe %tf@ie%uﬂﬂﬁfg‘ dddRivarehdpdiR HIRCA®Honium
w th non-base-| abil e protection groups with the

excapen meb&teﬂﬁ@mﬁl@@mwm@h@ péammonmdplvmmyaamme and
as %%500 Fhind laﬂa Werel{l S qucilj e%la%{lgndw &h ﬂo ﬁuﬁgtmr} %f stayﬁl amino

groups are am concom

f I eideor pbptlb@xmlpr@eaapwntn noh&asehbile pfhtecf&on Igﬁidp@ dv1th the
according to claim1 or 2, characterized in that th

fi respensiofeTithe @-oRbaKkylHewns Aidadividys) %a%médora%mw&;&es@ues and
PRy kil §afdieo-E4BTR R §fbups Ard AniliRted REFIGHARNY with the REL o-

carboxyl group in the reaction.

3. Method according to claim 1 or 2, characterized in that the first base is a weak base
whose conjugated acid has a pKa value of from pKa 7.5 to 15, preferably of from
pKa 7.5 to 10.

4. Method according to one of the preceding claims, characterized in that the coupling

reagent is a coupling reagent other than a carbodiimide.

5. Method according to claim 4, characterized in that the coupling reagent is selected
from the group consisting of uronium salts and phosphonium salts of the
benzotriazol capable of activating said a-carboxyl group and that the reaction is

carried out in the presence of a weak first base.
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pKa 7.5 to 10. 4. Method according to one of the
precedi ng clains, characterized in that the coupling

WO eagentose s a coupling reagent other than a  PCT/EP2005/007625

carbodiimde. 5 Method according to claim4,
characterized in that the céépl ing reagent is selected
fromthe group consisting of uroniumsalts and
phosphoni um salts of the benzotriazol capabl e of

P Mok podied B S s B, o o B Gl
l\/btdan doasiany @hsant Is%el‘elc&d by the Rasardopkisdeelof HBttha(ID -1He

uroni um or phosphoni um salt coupling reagent is

s e | @@z@aamlmhxlﬁél 12;]% up- f@@ﬁ@?@ifﬁlﬁgﬂ@ﬂ hepafiyorophosphate), BOP
hexa %‘? %%L élﬁ_at%é_) é@et&lg%lg%ot) :}[hogﬁ‘foﬁlﬁﬂi?hg&]ﬂ%%hggﬁhate)
1 ViryBOF (B érizetriadbrbiyhykatripyajolipimogipdsphoniom hexafluorophosphate),

ﬁyﬁfﬁ@@ﬁs@h&f P BByl oo o Tsgethyluronium
Bie), SoTUIRWALE 6- %%ben%ot?azgleé -y1)-1,1,3,3-

(O (I H-6 c | or o- benzotrl azol e-1-yl)
t ertp@mcmylummumaﬁtraihwm’dom@oﬁﬁ\agbE(é{(@)azaﬁﬁmmazol 1-yD-1,1,3,3-

tet%‘%‘? 4“8‘5@&&1 %}%0512}}% ’té’tf%](‘()l—f_ﬁ%benzotnazol-1-y1)_
(O17 3@2@hﬁﬂ1éﬂltymralﬁthtbnmu)ord>bokat3> $OTU (O-

tet ramst hyl ur oni um hexaf | uor ophosphat e), TATU
g@@@@fhopglgmemlyleype)mmo] -N,N,N°,N"*-tetramethyluronium

ltet%af’l)’uotrgﬁd’rgl%?t}md’% ?6' (Hgﬂztoﬁ a%llf 1 l§85}9§’0‘?§ a;ﬁl)dhd-l;gj—gromum

[cy}mxaﬂﬁxtrbpmsphatbonyl ) met hyl eneami no] -N, N, N, N'-tetram
et hyl uroni um tetrafl uoroborate), HAPyU
(O (benzotriazol -1 -yl)oxybis-(pyrrolidino)-uronium

heWE{hBQVa%H}Qﬁl%nék&lng cht mea%e@ﬁ?@lﬁfjﬂh@ KR bﬁéeﬁi‘s 714%.-

haracterized Tn base 1s 2,
t r i Moy lyyyiding areN ﬁﬂinnwlrphollmegmrpﬂamlbl}n‘ﬁuth ;ﬁre@fﬂeyléabhgg straight or

vvlth t k ng straight or branched Cl-C4 al kyl .
CR‘&Q%& %’6?‘8? hg to claim?7, characterized in that
the weak base is Nmethyl norpholine or is

2,4,6-trinethylpyridine. 9. Method accordi n% to one of
ﬁhd\dpth@d@a¢qrgln¢glta chebm 7¢ Hairfmqr@ﬁd nedat e teak bageds N-

prg‘ﬁ gg’ﬁ%ﬁ&%eéﬁ i‘rAﬁa@l c ﬁ{r(ﬁgm c sol vent,

yoIrs apr gani c sol vent.

9. Method according to one of the preceding claims, characterized in that the organic

solvent is an aprotic organic solvent, preferably is a polar aprotic organic solvent.

10. Method according to claim 9, characterized in that the solvent is selected from the
group consisting of acetonitrile, dimethylsulfoxid, dimethylacetamid,
dichloromethane and N,N-dimethyl-formamide, preferably it is N,N-

dimethylformamide.

11. Method according to one of the preceding claims, characterized in that the coupling
reagent additive is a nucleophilic N-hydroxy compound capable of forming

activated esters.
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10. Method according to claim9, characterized in that
the solvent is selected fromthe group consisting of

wacewonsoss i | e, di met hyl sul foxi d, dimethyl acet artTEP2005/007625

di chl oromret hane and N, N-di met hyl -f or mam de, preferably
it is N Ndinethylforrnam del611. Method accor di ng to
one of the preceding clains, characterized in that the
coupling reagent additive is a nucleophilic N hydroxy

A e R

t heseleoten!fiong tHea@e@NEorRteht bV E-Hydrsgt fetiatnide M Hydfoxy-3,4-

gr ouﬁy consi st n% of N hydr oxg-sucm ni m de, .

N HaydRyA-acot ], 2gh-bypapelazingxlohydrox 7 tigpbepretriazelp and N-hydroxy-
| - y- #-azabenzotri azol e and

N- hwf %@éé%oé?fzot riazole. 13. Method according to claim

12, characterized in that the coupling reagent

additive is . o . o
ﬂgg}dﬁ%‘?g@c@réﬁnﬁ);‘a Fim 14 X%larﬁc?,rlé‘?%g]ﬁ%e,& the 3%%&"’) rqggent additive is
Metiyach 868 Al R0 U082 BlbehiriRbgg edi ng cl ai s,

charactérized 1n that the pHis controlled during
reaction to be in the range of about pH 8 to 9,

f ly is.controlled at about.pH 8.5, 15 .. .
TacupliRn glocutioBdy nhg ot BR afhe R Pl icRodbist Y Tl honrt i
I s @afrbiledd@utg rhdtibndo GaEDAMirknHeAE aBSuttpFES eI reMenbly is
reagent and, preferably, in the presence of a

pr otoafratledaNbeydpldRyS- benzot ri azol as a second coupling
additive. 16. Method according to claiml5,

characterized in that the carbo-diimde coupling
néagethiodiasc@eingad ethith 4o chdrdveerged ipthavihs insdthotdis @brried out with a
di i sopropyl - carbodi i m de, dicycl ohexyl-carbodiimd
andearoekiife 8s {hg cappRaTFraght H PEESTRYLY cr BRI HCaS) 2

pr _ﬁ t. . "o .
R Loy RSP B P 17
Met hod according to claim 14, characterized in that

P e et sl s PR B R O o Fi e BRling
HBTﬂé_agéﬁ@ _is@é[e@fcdarfﬁﬁﬁ "tl%bér}éuﬁ §oﬂdfsﬁﬁ*% bﬂdiﬁd@@rdp@ﬁ@hb@dﬁhhﬂe,
conbi nati on with an anmoni um sal of

N- hgieyadedyex3l-aartipdiyride and dredil-333lime Antanpineptiond)-cadodiimide),

che e By B R B RR IR BRI S TRy o

with Rl, R2 each independently being H or being

17. Method according to claim 14, characterized in that the coupling uronium or
phosphonium salt reagent is an uronium salt reagent and preferably is HCTU,
TCTU or HBTU and more preferably is used in the reaction in combination with an

ammonium salt of N-hydroxy-3,4-dihydro-4-0x0-1,2,3-benzotriazine.

18. Method according to one of the preceding claims, characterized in that the
ammonium cation is "H,NR1R2 with R1,R2 each independently being H or being
C1-C10, preferably being C1-C3, aliphatic or alicyclic hydrocarbon.

19. Method according to claim 18, characterized in that R1 is H and R2 is methyl,
ethyl, propyl or isopropyl or in that R1,R2 are both H.
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A-Ad0O preferably being C1-C5, aliphatic or alicyclic
hydr ocarbon. 19. Method according to claim 18,

web@caetosr i zed in that Rl is Hand R2 is met hyPCT/8P109$/007625

propyl or isopropyl or in that Rl, R2 are both H. 20.
Met hod according to one of the preceding clains,
characterized in that in a second step after the first
reaction step, the ami dated, protected am no acid or

| : arts . L el o]
L L D
f ungép afier thy Bfsereabiion step, e drhidated, protected laynigeprid beptegatably

D N i B B B v

fi 1814 RLAMOANEERC bt a8 dpd it ROPMNPVIBRIS s Wit d e By aci%olysis.

peptide coupling reagent "in an organi € solvent i'n the
presence of a first base and further in the presence

20D oA fhe Heslben 0L aBlE o AR LB QRO U WRRK
t hecdgh LBB Firs istepd fREacaNFBAL AR WHWRIBIWVRRIK &vitiipeptide

secondary am ne and wherein the side chain and a-am no

f unexuPHAZ 228ty acorEAPINAPINRRIAINAherispaice of adirstibase and further in
non - ' [ : o s .
e
ant iheiaamoduiah cpeqi isdelecipd &foat @b lgyoud coatistbng ef ammonia, primary

antimcrobial peptide, conprising the first step of .
r ealPiign émnﬁg e did %reaé%%isag Céala;ﬂn%am@ag“@?&tm of
I N an ATORPVEWEIVRRRL aldhrbidsiel m%ﬁeoagé-la"’bﬂfeghﬁts%[?ﬁ?oups.

and further 1n the presence of an ammoni um s
| east one peptide coupling additive wherein the

TR I A A e P R
wh e%sl_%g@amtae cafiéific Gftdhitréyidl papidd, BEmpHRE RS st&PéfTeacting said
I

peptide are protected w th non-base-|abile protection
gr opgpdide 2with ppepiste pvplirgiicagent & &1 erigario salvent ipthe presence of a

h : kit : .
cony 05 bEEn S i LB ehdn B Sy RS P 3Se porrice
24. civplihgdddideomtieirih the agimtoniim thitondis eclected Goal ik FEoup

characterized in that the coupling reagent is a . )
coupMSKYnE ehyERONE: REMataRng aphseserdaripaenc and wWhsieHbiye side

accof e &—gm%@fuﬁhtt%or%gpgaidzgeptiﬁg Qtre%&%&le& G5t dOntdeL-1abile

the coupli ng reagen
protection groups.

23. Method according to claim 21 or 22, characterized in that the base is a weak base

whose conjugated acid has a pKa value of from pKa 7.5 to 10.

24, Method according to one of the preceding claims, characterized in that the coupling

reagent is a coupling reagent other than a carbodiimide.

25. Method according to claim 21 or 22, characterized in that the coupling reagent is
selected from the group consisting of uronium salts and phosphonium salts of a
benzotriazol capable of activating said a-carboxyl group and that the reaction is

carried out in the presence of a weak first base.
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selected fromthe group consisting of uraniumsalts
and phosphonium salts of a benzotriazol capable of

wa@edoewesosmg sai d a- carboxyl group and that thePCHERLI0DONT625

is carried out in the preseg%e of a weak first

base. 26. Met hod according to“claim25, characterized

in that the uronium or phosphonium salt coupling

reagent is selected fromthe group consisting of HBTU

(r?@ ]]\/I;efﬂNﬁ :%Ec%r&l{ﬁg%g g }rg rzng a&}egrz“e% lr% that the uronium or phosphonium
h exattlcuuplmgmsmﬁiﬁ)elecﬁﬁﬂrom the group consisting of HBTU (O-1H-

nzoétHaa l&%ﬂ%ggﬂé}? é}f -’Eerl oy urggrgnrll lh%)rpa ugroﬁ{]oggﬁatgnhOP
( B%éﬁi&ﬂl%% 141 B&y—%%ﬁbt@ﬁaﬁﬁﬁé)%ﬂé@ﬁﬂﬁﬁﬁﬁ @BtdfMorophosphate),

hexaf | uor ophosphat®e)
( 0-RyBPB (Bérizotroazbe hzybpxy-gmﬁr@hﬂ;qbpymslphbmgnﬂ;exaﬂuorophosphate)

t et#@f,%{:gpo@e@t = g n €%% e -yi))131§§T%Jetramethyluron1um

t et exaRtashhdspRAE)TICE ecbhms@bl@f@ieﬁiotnkmyl-yl) 1,1,3,3-
(O (7-azabenzotri azol - 1| -

t etﬁeﬁﬁ@@qhylumraﬁmﬁﬁrﬁ&@whoam)@% hfat(%)azabmwmazol—l -y)-1,1,3,3-
o
iR SRSt a T b aby=orrgh

( O 1,1,3,3-tetramethyluronium tetrafluoroborate), TOTU (O-

oL %@Vﬂ}@ﬁﬂ@ﬁ%@&%ﬁ%&ﬁ%&s Iy AR diramethy fatoniura

(O chemebbdrass 'HAP;YﬂJ 59"(}55&52%&(&%1‘ {ShbBe. Xgﬁ{cﬁlﬂh{&j‘uromum

hexaf | uor ophosphat e’ hod according to claim
chabexeflaoropkebphatet hat t he weak base is 2,4, 6-

trial kyl pyridine or N-al kyl -norpholine, preferabl y
with the al kyl being straight or branched Cl-C4 al kyl.

28. M¥biddedcaam@ntdicREmts, eladdofBrizéd irtihat @6 wehk Bas ik 0,4,6-
that the weak base is Nmsth Im)rﬁhollne or is

2 atriglievinyasing ergyelkal-morplrpdine \psetved haweb tler #kyltteing sifapght or

e in that the weak base is Hckel -base,
I\Ergg(fé}{seg(p;érlog%ée%}lyl am ne, 2,4,6-trinethylpyridine or

N-aI kyl - mor phol ine, preferably is N alkyl norpholine
with the al kyl being straight or branched Cl-C4 al kyI
r%ésMeBwéfaé?%}n,% tp glatm 7y HWWKE% 1 {hat th greakBesegy N

char SR BB BRI A g MVent 15 an

aprotic organlc solvent, preferably is a polar aprotic

%r9glefglth%dsa%cc\>/ ?hng to claim 28, characterized in that the weak base is Hiickel-base,
N,N-diisopropylethylamine, 2,4,6-trimethylpyridine or N-alkyl-morpholine,
preferably is N-alkylmorpholine with the alkyl being straight or branched C1-C4

alkyl, most preferably is N-methylmorpholine.

30. Method according to one of the preceding claims, characterized in that the organic

solvent is an aprotic organic solvent, preferably is a polar aprotic organic solvent.

31. Method according to claim 30, characterized in that the solvent is selected from the

group consisting of acetonitrile, dimethylsulfoxid, diemethylacetamide,
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31. Method according to claim 30, characterized in
that the solvent is selected fromthe group consisting

woRocaoetosmi tri |l e, di nmethyl sul f oxi d, PCT/EP2005/007625

di enet hyl acet am de, di chl or ongt hane and

N, N-di et hyl -f ormam de, preferably it is N

Ndi net hyl f or mam de. 32. Met hod according to one of the

pr eh@tﬂd)mgledlaaﬁ red NoNalimethgkformamide, piegarablbiét i8 dUNEi ng

rea i d|t|ve is a nucleophilic N hydroxy conmpound

cap F ng activated esters. 33. Method

accordi ng to cI aim 32, characterized in that the

coupl i ng reagent additive is_selected fromthe ro%p )
8odethod Age m&licrw%f‘r ehihe Bigeeding pleimes, ChurpSfefiZsdyn %}aai e coupling
:j'_ Eg%eg‘g( 231/ ] azlg %érﬁglgpﬁﬂggyﬁ aér)1 compound capable of forming

N hagtvaizd bserzot ri azol e. 34. Method according to claim

33, characterized in that the coupling reagent

additive is hydroxy-3 , 4-di hydro- 4- oxo-

33 dvidmbe Bé&frdhhg% BRim §§ chhﬁ%féﬁge@ﬁﬁ%ﬁh@godpﬁn% E‘&g@lﬁ add1t1ve is
the preceding ¢laims, characterized in that t

c orseteotet dtpnal t.hel grgup ecusistiog of - hyél a%y-suheiniaidgaN dlfydmn&,‘l-

5o iR Corigbebiobo S Rl ahe JEa Rebycron-
thfﬁenkditﬁaitﬂé hod is carried out with a carbodiimde as

the coupling reagent and, preferably, in the presence
of a protonated N hydroxy benzotriazol. 37. Method

gg ﬁgg%;olﬁ %cé gdiglgaéb ai?hq 33 Cghﬁfa@tgngéd & at' e & %nli] ent additive is

I'ng reagent 1s selected
grdthm@minsﬁhwmmﬁﬁomulSﬁﬁﬁmpyhamnmbodl|n1de,
di cycl ohexyl - car bodi i m de and
| - et hyl -3-(3-di net hyl am nopr opyl ) - car bodi i m de),

B5 &¥18#h8Ra¥cdrding to one of the Rrecedmg claims, characterized in that the pH is
[ Zet hyl - 3- (3- dirmet hyl am nopr opyl ) - car bodi i m de. 38

l\/btdwttoﬂcxbthu@gnga@tmndb e in the rangeart abowmpz & tb 9.preferably is
the c or phosphonium salt reagent is an
ur ocr?rn?fﬂﬁgcg{&tgab talg%#t ‘and preferably is HCTU, TCTU or
HBTU and nore preferably is used in the reaction in
conbi nation with an amoni um sa

86 hMgﬂ,@ch)rmng.tﬁ gl 24, @lsz@acrterzzegm élﬁtf thermethpgis, cagied out with
et SRpEFSHGED e duplife Shecf Erd BREEDEH b Benga 0t

haracterize monl on 1's

WI ttrofdhafed Nedgdrok nBemendenl. | y being H or being d-C O
preferably being CL-C5, aliphatic or alicyclic
hydr ocar bon.

37. Method according to claim 36, characterized in that the carbodiimide coupling
reagent is selected from the group consisting of diisopropyl-carbodiimide,
dicyclohexyl-carbodiimide and 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide),
preferably is 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide.

38. Method according to claim 14, characterized in that the coupling uronium or
phosphonium salt reagent is an uronium salt reagent and preferably is HCTU,
TCTU or HBTU and more preferably is used in the reaction in combination with an

ammonium salt of N-hydroxy-3,4-dihydro-4-0x0-1,2,3-benzotriazine.
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40. Method according to claim 39, characterized in
that R is Hand R2 is nethyl, ethyl, propyl or

WO s@pageyd or in that R, R2 are both H 41. MCT8R2005/007625

according to one of the pre&gding cl ai s,
characterized in that in a s€cond step after the first
reacti on step, the am dated, protected | LRAPWNPWRRK or
ahtMeilrod podvirding e phé efthe pree¢dnablayms ghiraefedzasbnghat the

catjonic peptide iS.] t ed in.a fhir . -

dorriralpBEREt SR FEETd et e aly BBk gy beine

f unC1-000, prefepdiy Bbing A1SCHAMNibhaticdr agiBydliceydrabaioat ect ed

by aci dol ysi s.

40. Method according to claim 39, characterized in that R1 is H and R2 is methyl,
ethyl, propyl or isopropyl or in that R1, R2 are both H.

41. Method according to one of the preceding claims, characterized in that in a second
step after the first reaction step, the amidated, protected ILRWPWWPWRRK or
anti-microbial peptide, preferably anti-microbial cationic peptide is isolated and in
a third step is deprotected to yield the free side chains and a-amino function,

preferably is partly or entirely deprotected by acidolysis.



