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WO 2006/ 032457 PCT/ EP2005/ 010133 Pepti de cycli sation
The present invention relates to a nethod of
synthesis for a cyclic peptide, nanely a cyclic

w8Shislssconprising ring closure of the carbgé%mg&ﬁg 0133

of the side chain of a one amno acid 5 residue an

the am no group of a side chain of a second am no

acid residue. On-resin cyclisation of a peptide by
E@ﬁﬁ@&%&ﬁﬁﬂﬁhlon in between the w carboxyl group of

an am no acid side chain (Le., ,the carboxyl group of

a side chain irrespective of the carbon chain

P N el o AR of e Btk I lamely  cyolic
Peptisle combmsiapiing clgsuoe pf f cabeidgoghetithe kide elmecf 4 ong amino acid

he bon chaln | e cially a . .
ysdlt ner‘%%f3 0 Had %eesﬁ egpe}%%l rolff)&é n%l‘?“‘]né{e)rasmd‘erf3 Slg‘fe.' (An

opti m zed SO|Id phase strategy - |ncluding on-resin

| act am zati on \stressin, . .its retro-, inverso-

SRFeTROYSs ?Rf’e?ﬁ"opfipﬁg?réi‘ Mﬁ“ﬂt@%ﬁg ey carboxyl group of
1 dmdd%kid sl SRECH.EDRielcBibd RIS upQT 2 @fde BRS&n R &H68#E Bf the carbon
41-ner bound to R nk amide resin, Positions 3 (d

shain demafhy), pically 2 et oF Ciuipmyhresinfy| and thepoisgrino “dronp of an
%QRGIQ))S,C&%@E! 1 £ SR YA indPfro@) b si@Maindhk Ectlve of the carbor chain

otection groups’ and are s bsequently cycClised by
ﬂ%@ﬁmM%ﬁﬂﬂﬂﬁhﬁmB@Mmﬂaﬁmbﬁﬁdﬂﬂﬂﬁﬁg base in N
-met hyl pyrrolidone. The peptide was synthesized
using a standard orthogonal protection schene

@ijake et nf (AMOhiexieeiptolifiarhatch sirdiagst— melmidohigeyn-mekindbctamization- of

0 Boc rotected Sub uent | .the N Boc
BB e o S e RRT oY 1Se0vEr. 2 BarBT 63, 141149
gdttibé ananusion &f Bergbiceogthapeatbolsd td BaaK ﬁkﬁﬂeaesun Pofitions 30
di_.sadvantage of this nethod is that _term nation

{37 apdgtiysheiiceretostpfl ihe spglcsisp by BRQ) C%té%(a?%swwﬂ &f aliyl and
%}1&,5&‘3%&%8&1 E3ihd éﬂi 40 @u‘t‘}’sfe%@nﬁ? g?@h@éd 19 teHReRBRS 6fAFOP/HOB! and

Hence the nore val uabl e | ength peptide is

Sliipjeebeset i Prmb@yl pradidogacTho pmﬁv@d synthesized using a standard

?’%@%i eé e{egﬁ% I(“"%\é o%@%?%t ecti1on. H‘zﬁ)f tﬁé ast Fes}due which was
At patbtmyé %s&cpahlyeﬂtedquﬂaﬁnﬁ Boa@'rcdsdtxablgtcmp was removed by acid
ec r,esin thi.s prevents

SR %ap#%s?usiyofzw%gg P T Pt | de
on--resin, such as N-term nal blocklng by

et Iatlon be carried out prior to
hﬁ@éﬁ%ﬁ‘f?@e ¢ E{lﬁﬂlné‘ie‘f’fg tg@ﬁ%‘ﬁ%ﬂ‘i‘f’% O%‘Hc}%ﬁ‘%h P?Pélp de synthests is a pre-
trEfuidiia %r su%& N&t@&l&ﬁﬁﬁpbﬁa sQnRRY JTRkd Skiie Helce t38nore valuable

chiral . es et al. (A novel, convenient three

eiﬂhhﬂgthmandww@g% frayickkipssendp 1p BRWangG idgsreagtions (pyrogintamate

formation) or incomplete allyl/alloc deprotection. Further, it is not always desirable to use

an acid-labile protection gronmp whilst on resin, since this prevents subsequent further
dertvatisation of the peplide on-resin, e.g. such as N-terminal blocking by acetylation. No
teaction may be carried out prior to N-terminal acetylation since this renders the terminal

Na vulnerable to epimerisation at the chiral Ce.

Kates et al. (A novel, convenient three dimensional orthogonal sirategy for solid-phase
synthesis of cyclic peptides, 1993, Tetrahedron Letters 34:1549-1552 ) describes head-to-
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synthesis of cyclic peptides, 1993, Tetrahedron
Letters 34:1549-1552 ) descri bes head-too-

CONFI RVATI ON COPY 2 tail cyclisation of a decaneric
pepti de by side chain anchoring of a Cterm nal
Aspartyl or Qutanyl residue to different resin
handl es which residue is protected at its Ca by an
allyl ester prot ection group. After linear solid

Bﬁg We S ¥ er n% &t 3‘3 "&%&%@%@éﬁf)@dﬁ'&%ﬁ %ﬁ%}@ﬂ}ﬂ Aspartyl or

f@iiﬁammbﬁsidue tdrhﬂ‘smnmnélandlesf\m&h FsidGe tepmiegtedan its Co by an allyl

TN T T e —

ddhﬁihpﬂ:@@ll Cesfer LRhd mlmes&&ab Y’H—c&iﬁﬁmﬁ U116 Wed By the sequence of No-
constitut ed by coup in to a PAL handl e

B0 eyl g s HBOPEIOPYPRA caehaiod fbegdtoutal cyolisation
B nRSeRbY wiksd W& gp%rk bsmiRgle AbaffOfesidue (Asn®

tec1 i'on group, ~ was foun best as conpar ed
twnsttttted byy eavping @stMaCe@s;esto obPALnbandly ressmintrasicoepied fo the

gt 0T ARS plar o BHBL BB BB MO prptection grom,
t\bdssfomlttbadcl»ﬂc &mbgmpare? et ?ﬁlelt WW&W&%@WPWM
t t
e et o8 SYPOSTAPEIRe GYClisBRtle SERRBE ot ep, due

to the presence of . nucl eophilic reagents and because
it does not truly affect _the reaction 15 schene.

FhAimitng Sswiypetegonl @45 mmbed deBebit dcterith takansingy aeogunt that parhal

Sﬁlﬁsggd&g%ea “to- ta| ewd%ﬁlﬁﬁﬂ%a%l égb?lloast step, due

ctpchs prasenomohyuclenphilic reagam@mdrhema does ngtaply @ffect the reaction

d‘éﬁe A, FORp <588 B A aRmplbpih sl Bt sy in amy ovent,
@nﬁ’f@ﬁb eﬂthﬂﬂﬁ%pﬂﬁﬁﬁdhﬂﬁiﬁ@mmmmmby'

_29 Ssgé& 874i ?p?pggggﬂgggﬂﬂ hg%hg% sever%h dependsnt on

rotéBEbh 8 the Moy | OXY) - _ ,
but - 2- enyloxy exanoic acid as an allylic handle to

the solid phase further enploying FMOC chem stry.
h ' r [
trm% k 41 619% (Tleﬁm&% iéé@lﬁg 58"9‘1558@9;5] ld8xEled Yhe syntheszs of

eatment With PPh3)4 In dry THE followed by the
amtelerel ontectkd aemelﬁagmmmosm% Tontagingnd {4 emethoxytrityloxy)-

f t ide 0 [
TR Ry RERERI 3 35 o8 ity HHRAL 38 LB PR, Rifler ernploying
M}?&/&:&ﬁg@s @I&mtage ofirtherailgt testan iinkeeiwg: petidvied Ubya tryatment with
”?d??ﬂh;)4 i dry THF followed by the addition of a sohution of HOBt in THF.

Anofher method of peptide side chain cyclisation is devised according to the present

disclosure, av_oiding the disadvantages of the prior art and being particulary useful for

cyclisation of peptides comprising aspartyl side chains.

In one aspect, there is provided a method of cyclisation of a peptide by lactamisation,

comprising the steps of



cyclisation of peptides conprising aspartyl side
chains. In one aspect, there is provided a nethod of
cyclisation of a peptide by |actam sation,

conprising the steps of 2a a. deprotecting the
peptide fromallyl-type protecting groups by Pd (0)
catalysis in the presence of an allyl acceptor, which
peptide is protected with a base- |abile protecting
group at its Na and furthe? conprises at |east one

al Il yl oxy- carbonyl -protected am no-function of
a.lysine side chain or of an anal ogue of such |ysine
side chain and further conprises at |east one

allyl -ester- pr.otected.e-.car | group of a qlut I ,
or, as pé’r%f"‘%‘“ﬂ%%ﬁ P?g?dtﬁl‘"@i"mo yi%’pe gﬁgﬂcwms%'j}élﬁw“miyﬂs
si de chai i theipteSénce of an dliyh acdehior, Rehicd-gepiidel i€ protected with a base- -
protectio roup .on the agwherein said.atlylic '
DT ot act | el Bigfetsy ol mar N R e S et ong allviowy-
b. cycli skajodyhprorepili sténdsfontimt ¢fid iggitd side dizirsani of an analogue
deprotected s .chai s]ig t CrarRiESSNce of, .a weak

base r eagé’ﬂtm,mhgleﬁﬁm% .sn%epr ot'aenlét I'ng the pe%st ?tqle"# B Lyh-ester-
t he basel apividciedpr-odrbexyil grougrofurglateamyt or ddpartylrside chain or of an

second as _ i :£m9¥kg§q“ﬁ:ﬁ [ 'g§ af

formul a IP&gégnfﬁg{?g\ﬂdghg an Na 't at'¥%éh%?egtﬁg%%e '.on'g :

~with a base-thadNt.ewbersine said ilyle upiect@gNeroups pre[ substitated or
CH2]ln CHZ M QuinEN NN NA HORL X OR QII 2b 0

" b. cyclising the peptide by lactamisation of said deprotected side chains in the
presenceofawéakbasemgent,md _

¢. deprotecting the peptide from the base-labile protection group at its Ne.

In a second aspect, there is provided a cyclic peptide of formula II or ITI having an Na

that is protected with a base-labile protection group,




N CIJmLCIn O YHNHA ORL XOR2 4 ffi
wherein ,y is the base-labile protection group, n
=1-10, preferably n 1 or 2, nost preferably n = 1,
farther wherein in =1-15, preferably in = 3 to 6,
nost preferably in =3, further x = 1-200 and q =
0-200, preferably x = 3-50 and g = 0-50, wherein R
and Ra each are a natural am no side' chain or
non-natural derivative threof, which side chain
further may conprise a protection group with the
exception of allyletber and allyl oxycarbonyl
protection groups, and wherein Ais a resin or resin
handl e or wherein optionglly R2 is a natural am no
side chain or non-nat derivative thereof which
side chain is bondegrto a sin or resin handle via
an ether, thioeth&r, ester, bioester, am do or
secondary or teftyary am no with the proviso
that than Ais E onsi sting of
CH NH2, NR IH or d R 2 being

i.ndependent ‘ t i d ect, there
is provided C iC. [ @ 111

havi ng an Na thhat it h e-1abile
protection group, 20 . CHZIn m NNMNNHA

H4R2q HO

wherein Y is the base-iabile protection group, 1= 1-10, preferabiy n= 1 or 2, most
preferablyn“ 1, further wherein m = 1-15, preferably m =3 to 6, most preferably -
3, further x = 1-200 and ¢ = 0-200, preferably x = 3-50 and ¢ = 0-50, wherzin
R1 and R2 each are a natural amino side chain or pon-natural derivative thereof,
which side chain farther may comprise & protection group with the exception of

allylether and allyloxycarbonyl protection groups, and- wherein A is a resin or resin
handle or wherein optionalty R2 is 2 natural amino side chain or non-natural

derivative thereof which side chain is bonded ta resin or resin handle via en ether,
thioether, ester, thioester, amido or saeondary or tertiary amino moiety with the
proviso that then A is selected from the group comsisting of OH, NH;, NR'1H or
NR’1R’2, with R’1 and R"2 being independentty C;-Cq alkyl.

Tn a third aspect, there is provided cyclic peptide of formula 1T or HI having an No that

is protected with a base-labile protection group,



RLx Ol ONLOH [ CH3Jn Y~ NNNHA 4R2q 104
RL XTIl S wherein Y is a base-labile protection
group, n = 1-10, preferably a = 1 or 2, nost
preferably n = 1, farther wherein in = 1-15,

preferably m= 3 to 6, nost preferably in = 3,
further x = 1-200 and g = 0-200 wherein RL and R2
each is, independently, a natural am no side chain
or non-natural derivative.2¢t hereof, which side chain
further may conprQse a protecting group with the
exception of allyl gthér and allyl oxycarbonyl 10
handl e or wheretrn optiomally R2 is a natural am no
cdgrivative thereof which

_protecting groups__an@ wherein Ais aresin or resin
I
\:%L

"~ carboxyl groups o, al

10

15

si de chain n- - nat ur
side chain FE}P nded

an et her, thijoestigr, er
secondy or '
t hat thé% is

resin handle via
't hoes r, amdo or

Net th the proviso
beilng {afpr ot ecti on

gr oup MAtﬁ*the ©excep,i oh of &lll yl. grigups, preferably
R 3 being 15 tertbutyl %wpentaf orophenyL In a
fourth aspect, there is provided the use Pd
(P[ortho-tolyl]3)2 or Pd {P[2,4-xyltyl]3)2 conpl exes
for catalyzing deprgtection of allyl-protected

yl oxycar bonyl protected am no
and/ or hydroxy gr 2d In a fifth aspect, there

is provided a ggrhod 0 clisation of a peptide by
| act am sation,-//_conpri Si

the steps of a.
deprotecting pepti de E allyl-type protecting
groups by P mcat al ¥si s |i Fthe presence of an

allyl accepto ch ptilde jpp priptected with a
base-| ahj | e ~ N N :
A (R A
R1 _x Rr2 14

m

whei-ein Y is a base-labile protection group, n = 1-10, prefe;ably n =1 or 2, most
preferably 1= 1, further wherein m = 1-15, proferably m = 3 to 6, most preferably m
= 3, further x = 1-200 and q = 0-200 wherein R1 and R2 each is, independently, a
patural amino side chain or non-natural derivative. thereof, which sir}e chain further
may comprise a protecting group with the exception of é.llylether and allyloxycarbonyl
protecting groups, and wherein A is 2 Tesin or resin handle or wherein optionally R2 is
a patoral amino side chain or non-natural derivative thereof which side chain is
bonded to a resin or vesin handie via an ether, thioether, ester, thioester, amido or
secondary or tertiary amino moiety with the proviso that then A is OR’3 with R’3
being & protection gronp with the exception of zilyl groups, preferably R’3 being

tertbuiyl or pentafluorophenyl.

In a fourth aspect, there' is provided the use of
. Pd (P[ortho-tolylls), or Pd (P[2 4—xy10y1]3)2 complexes for- catalyzmg

deprotectlon of allyl-protected carboxyl groups or allyioxycarbonyi protected amino

and/or hydroxy groups.



protecting group at its Na which is the Na of an
aspartyl residue having an allyl- ester-protected
w- car boxyl group, and further conprises at |east one
al I yl oxy- carbonyl -protected am no-function of a

| ysine side chain or of an anal ogue of such 1ysine
side chain, whilst retaining the base-labile
protection group on'the Na, wherein said allylic
protecting groups are subsid tuted or unsubstituted,
b. cyclising the peptide by |lactam sation of said
deprotected side chains in the presence of a weak
base reagent, and c. deprotecting the peptide from
the base-labile protection group at its Na.

. Disclosed is a cyclisation nmethod for a peptide that . .
ornfiftti aspectt fheresis prryidstl agnethod gepclsaioniolg Ppﬂ%gept&’pl??ta@mamn’

fromallyl-t protecting groups, which peptide is
ﬁmﬁfﬁgﬁé%f%ﬁ¥ﬁ%5 base-1abile protection group at its

Na @ndefm&ia ﬂ%)}lgépﬂ&: froth LGLtyBO PRkecERS gdkps ByCRS(0) @AGlysis in
allylo y-car%on -

. protected am.no-function o g i
| ysi ntiereRsnce e 47 iyl 2FoeRe WRISRREPHY® Hy ﬁt“‘{)i""%iﬂ bgfje-labile
anal oguieecthy Stedal i whish tethe Naiof af Bshaftyinedieus having an allyl-
conprises at 5 Igg;% qne al l yl.- est er - roteg#gd e allvioxy-
o C r BRSO BBTPOm P eliEa A fHathep colbpises B et one allyloxy

gr OUP tarBénydgideicted lamiocfanatioaiofa {ysine sida chypircard) ax gualogue of such

et b beRG s doy SRt B e, pEREAR ol ot e

b. cysihesingidtaiglioeptetithg gooups arstsapsiibad cp nnswbstiteipd

deprotected sid ' .0 e s
bas& F%cg'@l@ﬁtt?’e %%‘%%8‘5’3 %eprgﬁne?%?%g tﬁeteg{ggtagl‘%e P o e
~ the bassencabi4 wegktmseeagentnaygy oup at its Na, with the
further i frorbd 1M ' ; IpS
N kit e e i s
with al kyl or aralkyl that in itself may be
unsubstituted or further substituted wth hal ogen or
a i @6d FRutdepademiadipends thé feps of
) st)g%g?dd&%g?ﬂ%éﬁifﬁ:t ut ed EFOC (i. e.m}‘j?l ep
al I yl oxy-carbonyl or prop-2-enyl-oxycarbonyl)
protection'group is enployed for protection of the
s-am no-function and the y-carboxy group is protected
by -esterification with allyloxy (proper 2-oxy). In
t he present context, the "w cathoxyl group' of an
amno acid side chain is understood 20 as being the
“termina' |l carboxyl group of a side chain
irrespective of the carbon chain
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l ength, and the “w amino group' of an amino acid side
chain is understood as being the “termnal' amno
group of a side chain irrespective of the carbon
chain | ength. Anal ogues thereof may well be e.g.
side chain isonmers thereof For exanple, a y- or
S-amno isoner of |ysine is & suitable anal ogue of
natural lysine. In the context of the present

dis Qieﬂ%wcﬁmg b ﬁqxz"aetﬁoea aTlyRtypel picte@ i@l ghoups,Wiiiciepdptifle & protected

C to an mi n o aci or am no aC|d derjvative is.

us edﬂfﬂna b@@ﬂ*ﬁhﬂﬁ FreCtignEgRowhe isdiperd vhich pepie st comprises at

def i t | I
S !B LSRR R R e A 00108 o e
Joi retan@oograng) omofom anBloguh efriwh|tysienadrctiainuand, further comprises at

pepiPcne S RgRroi, syt aiboor | el oy g Prosbory

Thi Sgring?) ok agpartplodide diadn @6t a beefboﬂyegmlxp}ambﬂmfmﬂegue of such side
Unexpect edl, It . haéwgee a%&und that |nt%%r£fy of
the‘#ﬁE@ %;

q%lyé veRERY B $6itide by 1hdiarRbtidrCoflsaid deymated side chains in the presence
Iyl - deprotectlon is carried out on solid phase

bouref ayyegsikbase reageat, Al consequence 4 cyclisation is

g‘!refe t%d)?ggth%;b%? C%Ar}r%rc%(ﬂag% 0 heegﬁ%ma% 'I\?H

sequence peptlde chaln eIongatlon is continued, nore

B At B AR A 47 BB o o

furBRr w&zﬂ:tddhﬁﬂh rmty1 o Cptiilicg! ﬂ:apin it myoﬁe hmmbﬂtmtgd or firther

dilution 5 conditiong, for favoring . nteanol ecul ar

fivuted: WEh THl0gFD (oRt réELﬁ RreiiRg TR ent, the standard
%ﬁﬁ&ﬁﬁw&@% 'ﬂ’é”allﬂ( ke pRp--bylloRiaBERff plktion group

re multiple an /or _aspartyl and IyS|ne
isemipersd formmﬁeﬁmnm eguve@@@@n apd the Yeparhoyy grogp is protected by

ﬁﬁ%%‘?ﬁ ﬁﬁh 8’@’@ the final peptide chain
crirc pal fng of those residues is
schedul ed for cycllsatlon on a firstly synthesized

gbg{lon of t1e flnaléﬁgﬁﬁﬁflze NG %%Fg%¥}ogfﬁg%§Pﬁq&ﬁh&ﬂmDOd

beaeihgehal‘temﬁﬁm taBoAyi | groups b2 £ smemmﬂemwﬁm@ﬁsﬂze carbon chain

several subsequent supd nalns or tide |oo

boile g B orc mcp? 3iste g 3 wldprrong as being the
Eﬁﬂmb%fo B ez &8 bﬁhiﬁ%sb&ﬁ% B8f'the leafbbR BhaA# id Analogues
more sta

bl e, Iess r edox- vul nerabl e option_t
ﬂ@mf mayywellbeisig- méeshm ingrrersdberpet 1oy example, 2 v- or -ammino i isomer of
non- nat ur.

é}[ﬁlrﬁds %%qng{)lg G h S m & at%gnﬁyﬁ% ?1'? th'é Q&{t&? Ef tﬁgmeg’éﬁ't ﬁlﬂclosure the

tas"
term ‘side chain’ in respect to an amino acid or amino acid derivative is used in

compliance with the respective TUPAC-IUB definition ( Imternational Union of Pure and
Applied Chemistry and International Union of Biochemistry/ Joint Commission on
Biochemical Nomenclature, "Nomenclahure and Symboiism for Amino Acids and
Peptides”, Pure Appl. Chem, 56, 595-624 (1984)).

This reaction path has not been described before. Unexpectediy, it has been found that
integrity of the FMOC group is largely preserved after allyl-deprotection, in particular
when allyl-deproieciion is carried out on solid-phase bound peptide, and in consequence
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'quantltat

15 functionalities usually prove to be nore

I mmunogeni ¢ in vivo, whereas the present invention

all ows use of natural am no acid anal ogues as a

superior option. In a preferred enbodi nent, the

pepti de contains just one allyl-protected |ysine

residue and just one allyl-pfotected aspartyl or

gl utanyl residue, and hence there is one and only one

%&é&ﬁ@ﬁu@ GiQPLrRd WRORACHS ! doblnal b RtefibiS e Heltedibly, afier
onbgenous product. In contrast to prior art method

qon:elqm@pt ofd éhmwghm rRgqeance; hipepdids cthatre ¢langetinad isc anntbmed more

AptRerh Sk B, Aol ol R il B3k fary ot e

;irébeﬁh@ Bﬁﬂﬁuﬁml giep wowifwiher mazdesqofre aapglicugionrof Amiting dilution

st dth B, ASFEPIRE GTRLREn A (eRGle egigions. The

priselY rSch@! R Henbd Be SptSiRiulRP YeRaBdidl ORhdk tntBpiet fittamyl and/or
peptide. In a further tlcularly greferred
aspirtil and nlysing prsidyes, n’&% fast s WEroPEapmg-lysine, ar

I's sad ast one | est er

Eh@hﬂ@formyc@manw 2 ﬁe@lwmtbosxzemw@lgm of tthee finalf fullAize peptide

5 SR LA PESL BI, Uy S SAREAA BLB v i s

SitdTpkhtiie esngrigess selzeral cdabdequemnt Glubddresing ot peptiiei Bep i structures. for

that the g ar S}ﬁgrong}f’%ﬁ&ﬁ%ﬂe-cm al x@gdé’aﬁg@?{ iact%z%onlsa

ﬁaﬁaﬁmm K& R0\ uthatbii ddon than Sativall | dy@asmhédedwaﬁde-bndgmg or
SO i

shortcontng of. present st andard phase chain
pgueérftam@t}ﬂ gsich ppplogues. The latter

v oj;ggd
pro%ectlong%?ﬁ§ car gi;?ﬁ%ﬁgcﬁ%mﬁ&$%§GQM meﬁg%ﬁw the mrﬂmt

inventicnslinet userafmainsal busnolzeidanaglogues dsp supesior egiiont s of
Kates et al. and others (Kates et al., Lett. Pept.
Sci., 1995, 1, 213; Nicolas et al., Tetrahedron Lett.

ﬁﬂﬁﬂmﬁ&nﬁQm&S&hxﬁptMiﬁqﬁmHmnmmﬂm@nMembhnﬁqgmauaSb&hbrm&mmand

T-carb functionalitie The s ner | ds frue
etfoﬁﬁé S OF, T <A opgfmd only one
&?6H&%ﬁﬁﬁﬂo ﬁﬁgfﬁ%ﬁﬂkﬁb&k@ﬁ%ﬁw;xomxx
functlonal

of an F protected, N term nal
aspartyl reS|due under standard solid phase'

'tzlfitétqg Prlf)roe{tt El%dg %H{]‘S%J E: agc%rdltlé f tgr %{88 ngid Ia?ﬂmd can be

ve extent y “sensi
ahmgésr furthgrMNo-Gesriiah gepttdnrekmgahcﬂpnpﬁdnwﬁmd gi vi ng

a0 wiRfes] 6k YRLd2bt WirPlne dYuBER0UedwiileSnlde of adding or
modlfymg amino acid residnes or other groups, such as by addition of new N-protected
amino acids or be it by N-terminal condensation reaction with another peptide.

;%a&%t %?tteam nhél%ﬁmhataﬂsg dﬂi;%egptegig F}gg oﬁgmtsé Sesidues is

In a further particularly preferred embodiment, the N-terminal residue of the protected
peptide having a base-labile protection group at its Na is said at least one allylester-
protected aspartyl or giutmyl residue or analogue thereof. A seldom appreciated problem
with such N-terminally protecied, preferably FMOC protected, and simultaneously side
chain-protected amino acids is that they are prone to a base-catalyzed side reaction npon
FMOC deprotection, giving rise to either aspartimide or glutarimide. It is an undesired
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i5

Q O ~ 20 eq FAAg1l, 14  1U.DI PA. MP Aamemni de

si de- product Product 15 Accordingly, with the

di scl osed nethod, it is now possible to avoid this
unproductive side reaction by inmediate side chain
cyclisation of such N-term nal, FMOC WD 2006/ 032457

PCT/ EP20051 010133 6 and al |l y$ est er-protected

aspartyl or glutanyl residue. Again, FMOC protection

@% ﬁ&m&&ﬁcﬁfd doye bﬂaﬂércﬁ&ﬁ@dn@ﬂnoi%%édﬂ%lﬂ[ﬂomg FMOC

or mat | Thus subsequent FMOC deprotection

ﬁrowlcmmwpﬁthatua wellychelipyeded b guel b)f Eowg@i qfivecarboxylic acid

yﬁtg;]g %o?v#’at%{gén%‘gz{g?g }%%Ere pr fera %Maj&d

bﬁ:&emﬁe@ét ah) Lapt. @epteﬁmpt%eﬂm Neiotkis et zleé“atdalsdma IzH. 1989,

aspart esi due. art n1de f or nat i.on..has hi I
SRRED oty PR asioneRRar Ry e RS e Mot oids tre
HeuRid ot teiRed¥hi Bvelad s%@érvﬂidﬁefof B4 bir@protbétion®f the y-carboxy
partlcularly favored in the dipeptide sequence L-

funytiqualityeo! wn FMQE protesiad, Nterigsl azpasty! ssidue undgp solid
f uhihithl® exfR81s Y, ti
gﬁs%‘l{n%mbgf?m%tor 40% aspartrléﬁilqe I'n pae?{tl cul agrhly‘;enSl ve
tohei ght/chpagl i procqpeipg finke and conitignsyeiping riee togmdesired variation of
Blﬁ'%_artlmde formation; usually, this requires use of
BHdi ti onal HVB protection group on the glycine,

‘pienii ding steric hindrance of aspartimde formation

as . described in Packman et al., 1995, Tetrahedron
Lett. 36, 7523. However use of | MB) di peptides
is extremy expensive and hence/is sought to be
avoi ded. Thus in these instgnges 15 the present

i nvention offers even xcEEt age over the
prior art. The allyl an r aIFoe deprotection. step
(in the followi ng, allyl (f}ﬁﬁ&ﬁﬁgé&&mﬁﬁort) may

be carried out by the nethods known in the art, such
as e.g. hydrostannolysis with Ba j; t r eat ment
with tetrakis- trlphenylphosphl Ot (0)
[Pd(PPh3)4] in TH ?f aIIy eutra
conditions in tthE% ucI ophile such as
e.g. norphol i rres e H(r)Bt,

bor hydri d NN -d b “bi t d 1yl
| or hydri de or IE??%%D ar bi EE?J? acid as an ally

m;ﬂmhw

w{hﬁﬂﬁiu—gé-. : Mfi’u Qiu—-ﬁi
ECE

Aspartimide side-progicet

Aécordingly, with the disclosed methbd, it is now possible to avoid this

umproductive side reaction by immediate side chain cyclisation of such N-terminal, FMOC
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acceptor. Variants of said nethods enpl oying
different pH exist, but of course care nust be paid
in view of the pH sensitivity of resin |inkage or

whand$48y oups and the base sensitive protegttRBr00s010135

group. 25 The allyl deprotection preferably enploys
catalysis with allyl-group reactive pall adi um
conpl exes, preferably with Pd(0) conpl exes,

f k¥ it BePak i ugp “gﬁﬂﬁh X gsidiaViAgin, GvbtOprotection i
Itqa?llga &g%phgsp%?te, %@Clo tri_cy%l oaII Kyl phiophi te o?pr o
torésarvellp ofiohiivedy opreventipg ersprdianiyd phoegiionn el ugafipsequent FMOC

erein sald ar _ t ar . . -y
% rs??elcﬁﬂ}% gaﬂ%‘ﬁe%?( h%[ ]{el:{ gc ra%ln s %’lgﬁa |¥n18 %sf) Eﬁéltg ie‘t;ﬂlﬁ%oél hEaanmide. or
GisparSmitdesrnsdtion ive ¢y theprier acefemadl. y Wit h pal | adi um
conpl exes havi ng phenyl phosphi ne |igands wherein the
phenyl nay be further substituted with C1-C5 alkyl,
Qﬁsxfe@f{réi*él-a)bf M\@bﬁl ﬁ{témﬁﬁ}ﬂh aﬂﬁlli%ﬁyﬂz-pzzfechl@ hMll]icQEsiomé i@l)ahl,aspartyl residue.
more preferably is phenyl, 2,4-xyl'oyl qr o-tolyl. )
Pheppeimipe formatipribas dugive FF@GF?%FHgﬂ“a%I%tﬂﬂ%‘W&-fBH%?z“ﬁﬁ Pflis usually

: '@@%DQP Q20183 % is farkil BPfSh DALY L-Asp-
#g%{ﬁgﬂe at | ngt,%%m)n_oval enlfglmggan s.v%thougaﬁ%%e _cﬂwﬂce Sp
P wbira i iscolypSexBer qurdsine arthisywareponrbers-fpwthe At time, where X is

conpl exes, . L he r. 0 LS. t 0QH ABS Firmartide 3
CSUEIENS B uL S 3P Bl RS UEHRLIBE S avcptc i
cifipill ex&s, tot dvpargmideofoamatial; adillyrhsorphissase af en additional HMB

referred. Using tetrakis ... . . . .
(BPETARI PR G h? BT P RAiTH P8 BB AP ey fprmation =
PEBSEIRE &n Phoidkhnak ki 11998, CRpLRIIraT LAC 38, QR Hovesvet itk of Gly(HMB)
correspondi n (P[ortho-tol Pd

Pd I 2 , .
(Bpeptidesd |ezsygqﬂsyezp%lrfﬁ PRY B fsyﬁ#g?é & ‘gﬂgﬁm}d@ce’%‘m in these instances

”"eQJn%i:P»a-fd {180 frdRObdan bt GMNERBOSRI iR GridP sk,
ﬁﬁ?ﬁf( o-tol yl') phosphi ne |igands i SE@I’TDSt ly preferred in
the present invention. As conpared to

.y o hosahi 4 | : |
P ET PR R PR BARTRE 507, <opRR08n forshort may
| Deptanet duh by clad mbitdscnowadt terry suck as €.grivimstatigolysis with BusSnt
| | owi ' t he .t ot al t of. ' l.
) Gl Y Ak SRR b 56 GRS s T
g@cfsﬁ'ﬂ:ﬁt ng ?eﬁ@al%ﬁ&ﬁomjhy fq:%e&beﬂdel ?fl F ﬂmﬂbo?hiky ltsm]:‘iityacs:h e.g. morpholine,
eprot ection, coppar r e SN ..Chem
izdony NPt O ALIED PR NP T ap Ty ad as an allyl
| Locktiof| $rarkEaSdall BetROEk PRIbRRE HyfeRHSHORRIEY blioflcBérse care must
art to constitute the conplexes of the present
i be ridiionviay efnthe pEh amgtivestc|ipge linkessi erubandlsngipypspipd the base
Mt b28%1i5h @by, coor di nated Pd

The allyl deprotection preferably employs catalysis with allyl-group reactive palladium
complexes, preferably with Pd(0) complexes, preferably with paliadium complexes having
C1-Cio 'trialkylphospﬁite, Cs-Cyo tricycloalkylphophite or iriarylposphine or
iriheteroarylphosphine ligands, wherein said aryl or heteroaryl may be further substituted
with electron-donating substitutents or is unsubstituted, more preferably with palladium
complexes having phenylphosphine ligands wherein the phenyl may be further substituted
with C;~Cs alkyl, preferably wherein the phenyl is tolyl or xyloyl, mere preferably is
phenyl, 2.4-xyloyl or o-tolyl. Preferably, said phosphine ligands are mono-phosphine



15 conpl exes with the preferred |igands of the

epresent rnventron. Hence exanpl es of sultable
‘ © catalyst conplexes apart fromthe strongly preferred
17-05-2006 Pd(PPh3)4 are: PdCl 2(PPh3)2 / PPh3 , Pd(DBA) 2/ EP2005010133
. .+ + P(0Tol)3, Pd[P(oTol)3]2 (Organonetallics 1995,
14(6):3030-3039), Pd(QAc)2 /niethyl-phosphite,
Pd(QAe) 2 / PPh3. 20 Preferably, initially addede(O)
conpl exes all ow of constituting catalyst conpl i
dligapds, dupse ooy roBSEfREIS fPRYAISH | ligarise 8PP n§§ palladium

S&&ﬁ-ﬂ;lﬁ@s P%ﬁa‘lﬁf zP § 0[1&10)1%115&115@' cdiﬂipﬂé’k@s t @t alerrd - cobiplexi & to be

tor% general to ad Bree | igand for
CREEGLP £ opmpr&afhamﬂye@mwaaﬁ o Py FORAIGF S, ek mono-

%Qa'ilgcgmlﬂ' ghhYicREt hde pRfdtciC HRRS NBkARe Q&iphﬁ@lp&iﬁﬁphme)-paﬂadmm
| exes fromthe sta%%'- this option i s notewort ding Pd
5 (RABESSIor Gopsr Rl AT TATYAREsh & BT F i ring

Qéﬁol?@;%r] of pa en2 &&yﬁ;&d}ﬂ{ ﬁdﬂ:ﬁﬂﬁ)ss v dlke® ¥dtyfledePh&sibly having
added to t

e reacti ner
ot BRI BBt OF L PO R Bea B g Prapired n the
aprkdkht ﬂﬁ@zﬁi@h Ofs icBmpdted &y mpgmmonpha:_ms frethyiphegiphosphine ligands
t( %@aegﬁ%c ﬁg %ﬁftné%—tioiy?pigsé%gﬁmg ancé QI%%VEI: egc?tgl g'cautﬁ%nrgtl% further .

cavenger
10 | iﬂﬁ&)ﬁhgse»we:ﬁg)ﬂkamtai fioouma ofii mesmug mmﬁwm tised whllst maintaining

de I Ol eC gﬁ‘m% ﬁ%grgnce thldg)%a S&édozﬂly?%dﬂliﬁdo fﬁeﬁ?&ééuﬁﬁ compare

Si ons. “A sul
Sm@/mg ek Ji ©rg3Chamyl Buc7 é@ﬁ)—ﬁ?(}] 45bdy bgepn @:sgxbed in Jeffrey, it is also

Lpe r L th
TP T RO e,
Smwerabh @s emExrhymgeccatHySUT S oRanIR B TEBAp|cENEPly Coordinated Pd-

15 pécﬁigﬁéﬁp L A SratSRA Hpihdd Br AEDHALA: Q-fvezgmgoﬁ{cn&‘}xa:ﬁ;@es%f Buitable
€q

. catalyst as conpared to educt, nore prefe
apasaiy compIpKea AP BUM thotrops!y Preigrd FgFa hys g et rPho: / PP,

C?&(@B\é?)}f P(@mL DP@P@EQM Y (BFRndkseSicd HogBN wmaoumtscﬁd) PA(CAS)
of catalyst Preferably,

r(é’éﬁ‘f‘ﬁ’lﬁ’l‘}“@’%gfj@ﬁ?éfﬁg in between 10-60C, nore
preferably in 5 between 30-50C, nobst preferably at

abo 40C. ferred od t of t 0
20 S e e
aﬁud 1@ aisdt présefivetod s@=blo fide Bgapds s:cp e¥ PRil: IeyP(Ofeibade@Tpr@!b-tolyf-} It

t he duct as d cl.e [ LY, "
! Do It thNRplC SORM! fan Axcga;,gy R G G5 though,
F’esplmwﬂyTW}mS!sma Dighly POHG)aryiR $RISORBT naﬂa&vauwom@xes from the start —

t %@?g&%ﬁg H&%&&%J ﬁ%ﬁ%é&%&v&»&fﬁﬁﬁ)@? mh&a%ewéydﬁkm $sed by

orane conpl exes as allyl

25 s satrengel- dupBApERG DB AR 18 MiEPactigRBgt: (Thp Atneral mechanism

of Pd-caialyzed deprotection in the presence of an allyl acceptor is an acyl group transfer
reaction (iransacylation), as is well known in the art. Hence the choice of allyl acceptor
reagent or scavenger is likewise important for achieving quantitative deprotection upder
mild reaction conditions whilst avoiding unwanied side reactions. A suitable scavenger is
30 any wmucleophil such as eg. morpholine, dimedone, N,N-dimethylbarbituric acid,

methylaniline or thiosalicylic acid.

AMENDED SHEET
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of the am ne noiety in the conplex, high conversion
rates along with very short reaction tine can be
realized, for instance with t-Bu-NHZ BH3, Me2NHBH3 or
NH3BH3. Quaternary am nes are excluded fromthe
present definition of suitable conplexes, whereas 15

“the amne nay be preferably @ prinmary or secondary
al kyl am ne or may be anmonia. In an optional, even

SEEBle REHAE bRBuRRREA( RbnpRAETpER by §rRtaBiBOE, amount of 0.005

allyl -deprotection is_ carried out as a

oy tor b5 4. gitalyyistsomparA & et ameepisferahii i igen amesnt of 0.01
\g:htﬁl vaeq: Mﬁa? eé’?ﬂﬁ% a@gﬁgﬁé%%ﬁg%@ 015 eq. up to 0.07 eq.

afojatadyst. §naf¢rabis eeagiion BHmperabres isiet beiwesn HbG(?‘i@s oiopepreferably in
sent, gcrl b S n at al., Tetrahedron

l?_%?' 3£§01% ; fer%e%[fy tﬁk@w allyl group :

acceptors for palladiumcatal yzed transacyl ati on of

allyl carb e r di ~ ilan

PbhonE S5 TR e R At L A B s

S@ﬂ; PVGH aPRadt h% 7 i.ydm afce@;ieg Ellﬁrf%cﬂo% df'ﬁié%'dh&t # fhe mucleophilic

cess of at | east wherein Rl is a

dlybgtqupuscaweras dencrd @hﬁpn@mém’én@hal i% Capl Socay Repkin Trans.

%?ri/z’s\l\ffer e og%&?ggfzcée%ft or %@%’%mﬂs use

Hcﬁhnqah@md mnk;ﬂm ag iyl group strvengen. ﬂilapemﬁzmm the exact composition

GRS R A 145 A HEPSBAESSR ort eacin
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msow @H}éa]zzteﬂ,e)foﬂhhﬂaﬁx;e Ngvitiel mﬂmﬂesms, MeAVH-BH; or NH:BH:.
condi ti ons. (lher al | S aven ers require
rag:ape@% f complexes, whereas

e GRh O,I»t hﬁﬁ&ér%l I%:&%S :béeﬁoﬁcﬁ?ggﬂﬁﬁrisannhé of'M8¥ bdSmmonia. In

rrentlone at both cl asses of above

ai pytiongl &vmmp@i@rqéo@m 2gENPA(0} prialyzadyallyhpemaotection is

CRATOR3e L bOToR oS BOPRRLAL F U8 MRHK AP Pidibiuitydrosiane

Plﬁ]ﬂd |oﬁﬁn1cubrkﬂtdensatpas thereof &r ﬁqmuc,qnmmmgm solvent such .as e.g,
pehigietefionc o s SRR eSe ocfodt WL Bcinte” iy fn dBifocron Lot
abos, 3BeJTADISFL4, i New @ﬁylagrbnpl acc@itcﬁ'bl or phﬂlh&iuﬁwhfal}&b&transacylaﬁon of

aC| ds and pal | m ca 1997,. 62,
i3I PIsaERh s & R By rope A O o SRAEc fotmula Ri-

| 'm gﬁg,éss Qﬁpﬁ&}eﬁ%rﬁe aliflisSoepRA Bk M@M&h&bﬁ%ﬂh%’t 1510 2 eq.

oduct yields, possibly due to the stability
W@WMrWsmméwbﬂkyimmﬂkyhnm 1or2and

mis2or 3, most preferably where the allyl acceptor is PhSiH;

Both phenyisilanes and suitable amine-borane complexes allow -of rapid, complete

‘deprotection in the range of < 1 h, typically at about 20-40 min. Accordingly, they allow

mild and short reaction conditions, Other allyl scavengers may require considerable longer

reaction times.

Though technically perfectly feasible reagents, it must be mentioned that both classes of
above allyl-scavengers are noxious reagents that may raise copcerns from an

environmental and working safety point of view. In another strongly preferred
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reaction conditions. Exanples of such are
4-chl oro- 3-ni trobenzene-sul fmate, 2-
t hi ophenesul fi nate, benzene-sulfinate,
p-tol yl sul finate or hydroxynethansul finate (al so
known in formof its sodiumor zinc salt as
R ongalitTM the traditional ¥rivial nane for such
salts havi ng been fornmal dehyde sul foxyl ates). The
enlhafthes thit 18 ajRtidRlarSQtradiive ok -iSfuelial scald manufacture, an organic
respectjvely) may_conprise any type of further
I@ﬂ@a:\{ 87 analld gray ygeptopraegent (Henda & 2l k?ﬁpmtecﬁon of allyl
: SRS I a 2 -
Sy PR ite 814 RGN el TORCRmMAISTT, &3 8932.89%6)
Eisn@fismglg, ip ﬂmsencnm offtheprepat disgosates thisopivitibn a:llcmslpattncelar high

PR RSy ORI o 0O AR ot e it

tehﬁ:onad:bmhoﬁ IExampies opt i arhl laye fa-chlbmp?, -pittobtndend-gidfinate, 2-

: %%Fégg!qca rmr fergéia%@ma S ﬂ}%rgxy%rlethanszﬂﬁnaie (aiso

| m&w@wm&tmﬁ&z@mﬂl&m thamdmaﬁﬂmwalmeformh

E5 beting blenarmeiainla solavHatos) T8t MRRnAIEags R-80; (or R-S(0)0
% éygkﬂayo bom| %I % RIFORPIAEL ShelituflAN Groanic residue, alkyl,

W|thg In.addition to the nore

pyledaliryt, eyl, beteraant,ics ﬂpﬂi@@ﬁm Hendrostysl.ovpen). I guzyHhe added in its salt

' !Srg ggﬁ?‘]’gﬁgf ?’9%11, m%?ﬁq'%gr@&%aérﬁ?%% § ? %}%h%;@ e%tles dn said sulfinate is

pisaibie, elonit dsk prefreaic Preﬁeﬂsbly,nfct optipaleec ettamfxabie, the radical Ri is

B A e 0 G B e

fdxﬁﬂkﬁat&eﬂkﬁbﬂlsubﬁﬂﬂieﬁgp&nﬁufﬂm and most prefersbly is
er m nal

rotected am no acid as in chain

eh@arb VIO OF GYie BeRA Mriotyls Afe o ﬁ@ﬁl%tfsr‘ﬂs‘}@}ﬂws use of tri-alkcyl or

| nkr%eiz a%%&&%h@@%&ﬁ&@ referred
é)?1l"k?an ogt |ég}51 st ep cfm%afte cycl | sation and P
.d’@ylw@osphm&wﬁuﬂﬁeﬁ actam zati on and chai n el ongati on

require a coupling reagent and eventually a coupling
addi tive, depending on the type of primary coupling
The jenimisdtioaUbeadtionrig . cafid phut rig ancesyentinlly bmmilimeptaimbe to standard

%Zprll\g‘geg?lp ilre wel %ﬁﬁ%h‘g t he aréﬂége l&ggr%]qlse-]}/rbte%ongmups

Skthi 28 moc\!eé:iceﬁ 188 1thd BhkdRbIle bhRb 8s cahi%n Bt S8nSHEtide rather than

di scussion of role_of coupling addltlves or

adding » iurthes S-temapaliy ymt@&épﬁmlﬁg agig 28 &nehaimalongation; Qf gpurse, the
%&Eé/% T #uy SubstiEniPbORAMISyRIOF RiAES &aﬁPélgngatmn in an opticnal

e)” or” other acylating”agents suc
ate;p mmwe]saagm aw} deproteption B@tbgmwtmgnd oipse clongation require

<

P atlnt sefleP £00 SHAIRLEY » Blpikdl Aalloe BRGMRL G2 e type of primary

coupling reagent or auxiliary.

Coupling reagents for peptide synthesis are well-known in the art (see Bodansky, M. ,
Principles of Peptide Synthesis, 2™ eod. Springer Verlag Berlin/Heidelberg, 1993; also see
discussion of role of coupling additives or auxillianes therein). Coupling reagents may be
mixed anhydrides (e.g. T3P: propane phosphonic acid anhydride) or other acylating agenis
such as activated esters or acid halogenides (e.g. ICBF, isobutyl-chloroformate), or they



may be carbodiim des (e.g.
1- et hyl - 3-(3-di net hyl am nopr opyl ) - car bodi i m de) ,
activated benzotriazine-derivatives (DEPBT:

w&zr&) hﬁgga,oxyphosphoryl oxy)-1, 2, 3-benzotri azi F@T/ﬁf]fﬁbgrﬁmiss

tn
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one) oOr uronium or phosphonr um salt derivatives of

benzotriazol. 5 In view of theobest yi el d, short

reactl on time and prot ection agai nst racem zation

Bl Qe IR AR ol 8oLk, ac

coup nal%rgeagéi%{;(2 g ?Ig %ggd?n nﬁ %515 gt%c 5, activated
nmtrmwgieoﬁvam @Eﬁﬁ@a&‘ {dethory phesobpiilon )t Setiengotgzine-4(3H)-
n)zotrl azol c gan? ofalggetrivvtavesogbm free[ carboxylic

°8eo°rfuﬂ%?rpéjﬁ THEr SaCtion 1 & Carfred out in

the presence of a base. Suitable and |ikewi se

ot E e aTRES Pt St bR et Sl B SEASP MBhizaion during

(Ehid léi&%aggﬁ Ithékd QJrﬁeﬂrecb’is)th&t’ the Rbupling t@ERNB sk @8inUhe group
m hex uorophosi})qhat e),

(oserxrﬁ;@erqfalz@rl@msa aﬂéﬂghﬂmhogmedrarﬁeeﬁwnam%ﬁl <prddpfoRiivating a
oaﬁ:%&?ﬂé H{iﬁ ?19&%5{? BALE) the PABEE, is carried out in the presence of a base.
azol e-1- ol | ph

zotr I'-oxy-tripyrr I nophosphoni‘um
Iﬁu@a’rﬁlb aod Gty paifmed eﬁm of—@lilyuromum or phosphonium coupling salts

(O (1H6-chlo nzot L >
%% r amet ¥yl ur. ﬁ?n (g %g’r %‘p osp tly IilN%%%Irﬁf -fetramethyluronium
(Hexifhobortiokmiatde IEOR r (&ﬁﬂﬂitﬁazlo}w}l)rl oky-iris-(dimethylamino) phosphomum

]152“#3105 S ﬁ Pg%ﬁ&gl %tz{g- a%’élogo{—y _g}qut rroli mophosphomum '
t iRk ARITRSENG &Jg“ UP}&Q@F af E@I@pr{gs(ﬂ’ﬂﬂi—ﬁﬁero%mazoie 1-yD-1,1,3,3-
0]

(O (7- azabenz riazol -

teagteyl Wrnu%nh%ﬁ#lwwm%fﬁo b’B‘P?E&I e)(O Hrfrghloggbenzotriazole-1-yl)-
[Pi’,g@%&iﬁaﬁ HER ra}éﬁ%ﬁr% O—W—%a@emzl};m&&tf R)-1,1,3,3-

y uroniumte

(@mhﬁmm ohexpilydrprhegiiiate)( |6§ATU)I { ?rei}abgmma;m-l-yl}-l 1,3,3-

X f phosphat e, B t he ba agent _
itgmm?/\"g%&r ase whose conj uga%%rg agi d has a p a{f/‘}al ue ©

ofcydnb Gethoxyabdnybntathyldmearnino ENY,BT B atblrpmethyifircnmnp Ka

PRttt of ARG act o ol DoRep PRy A3 nronium
aﬁbﬁtaﬂﬁur%h InOIpreferably is 25 a tertiary, , _

sterical ered am ne. Exanpl es of such and
further preferred are Honi g- base ( N,

'\fr‘éfek‘ai‘?;p rt&ptyésg H&g&ﬁﬁﬁ ¥dak ﬂﬂsé\&fhé’de%ﬁjé{&sﬁ&i ic'id‘ﬁas 2 pKa value of from
-triallcylpyridine, 2,6- trial ridine or

r\p@r T%§|ton‘cér pmq Pigterabilyt bl frome REiaP tcrobg %rsthmxglnrl% pf an g-amino

Rélrﬁfeg l:%b%ycﬂ“n gf}egﬁ&? | ot iﬂ@g’ amHQ’f | r?g?fcﬁr.ﬁmréﬁv'e,t aﬂds-whlch base preferably is

ne or col
( 21ctjBy.t sterivatin hingyred dinme) , Exanpdds of sethemdifugthertpréferred are Hilnig-

COleb | 81 R B Qopropylethylaming), NN’-Gialkylaniline, 2,4,6-trialkylpyridine, 2,6~
rialkylpyridine or N-alkyl-morpholine with the alkyl being straight or branched Ci-C4
aikyl, more preferably it is N-methylmorpholine or collidine (2,4.6-irimethylpyridine),
most preferably it is collidme.

The use of coupling additives, in pariicular of coupling additives of the benzotriazol type,
is also known (see Bodansky, supra). Their use s particularly preferred when employing

highly activating urordum or phosphonium salt coupling reagents. Hence it is further
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The use of coupling additives, in particul ar of
coupling additives of the benzotriazol type, 1is also
known (see Bodansky, supra). Their use is
particularly preferred when enpl oying highly
activating urani umor phosphonium salt coupling
reagents. Hence it is furthentll preferred that the
coupling reagent additive is a nucleophi is hydroxy

Iﬁeﬁ?edlﬂ%]t wepablieg @éageﬁtaﬂﬁmnglsaa‘.ttm}eaphﬁﬂiz hﬁire:qeqomumi capable of
rerera avi n an acC eo 11].C Lo
(TRICE] SV, STt NP PToTRP Y BATIDE i i, Y N-bydrony

SHO I FAMEE Nk | hﬁﬁ@@@m WIS ob NeAror sabbtitued Biazemy ﬁiobtriﬁeferably the
addltlve IS .a ¥%T§ﬁg benzotriazol derivative (or

cpuhijes efiditire nlEotaf -brueptiagal \desivegive) @r dnftydroxy-benzotriazol

Skl iéyﬁgﬁ%g%%‘@fconpg‘ﬁ%ﬁg S UG} e iy

ADrahds7 BHG Geeol d@ﬁmm@ 11 SY¥OaPHI0THE andsER-¢1¢ \182 and the respective

| ‘%ﬁ‘id OSUTE‘ 'S L.n at e%m%; uﬁrr;;g[‘}ace g%rﬁt-h%fdroxy-succmmde

ﬁlnMQﬂﬁwﬁmB benz(H®0BY ne  I-hydroxy-7-

mhwpés@e @%&Sef rangztmir??%%%” 258 OB Ay Pry-honzotiazine

A& ivivdle Lt VakidesyabRiaai! ie W ok pREGFRr Efbbdihthtathe coupling
most- preferred enbodi ment, the cougl ing reagent

wedghnt | adgitive isy by doyy-3; e . Ammonium salt

P%%}%%@%éf a&hﬁ%ﬁﬁhﬂ%ﬁ%lr use I n couﬁ?‘ﬁ%&gleﬁaﬁmwbw

ddzeribel for ilstemcdmdiS 4866,641.bed, for instance in US

-4,806,641. 15 In a further parti cularly preferred

enbodi nent, the uroni nmor phosphonium salt coupling _
hﬁaﬁﬁﬂkm'ﬁﬁ@ﬂhﬂyﬁuﬁﬁnﬁ&&ﬂbbmmgﬁ@emﬁunmminnﬁ@haﬂﬁhmynﬂmﬂtamqﬁn@

FRERds B SRR S B SR B BCTU, T0rU & HBT and even
Hiﬁ?e{ Fobirabifis s AlriRe fntidd in borbRath e Witk N-gEkdXS-34-dilydro-4-oxo-

t hereof This enbodinent is mainly preferred for

L 23-banzetmiazine ot &i@fhﬁeeﬁ Thiscmbofimsatis raanly Freferees for use in chain

%},ggqog V&E’eﬁé‘ﬁtg@‘e 88 81 l::xargfnl)?a} N2 1R ©4s6.54410 NoHrBidbrion group,

for [actam zation reaction
tutrmagasswelbbeoised for dactiniizationgerctivmduring sidsrobaintoyeisaiione
present disclosure, it is to be noted that HCTU and
TCTU are defined as to be enconpassed by the term

W R SAIHe pFEaH ANklos Sl kEbd Rk thid BIOTCRRATE s defined

and po%Es,l bl e ﬂna"bF ues, have ??ien shqgg tog}#%el S€ sounds and

és?chy alhil 4t Qﬁ:e&néﬁ&vﬁi 16 bbidfride! £ @0AINES didly rather than m
%r der, Yogﬁ‘seﬁvoV and F. Al bericio "HCTU and TCTéLiJy

New
GEniRn oiEE e meses b poisigh FEwtra faalyrisy §9r Marder, Y. Shvo, and F.
Albericio “HCTU and TCTU: New Coupling Reagents: Development and Industrial

Applications”, Poster, Presentation Gordon Conference February 2002), an N-amidino
substituent on the beterocyclic core giving rise to a guanidium structure iqstead. in the
present cozﬁexf, such class of compounds 1is termed the ‘guanmidinm-type subclass® of

uronium salt reagents according to the present disclosure.



Applications", Poster, Presentation Gordon Conference
February 2002), an N-am dino substituent on the

het erocyclic core giving rise to a guani di um
structure instead. In the present context, such

cl ass of conpounds is terned the " guanidiumtype
subcl ass' of 30 uroniun1salq2reagents according-to
the present disclosure. In a feather particularly

act amwg’lﬂg%%{ﬂ on: &%ﬂe} Coﬁ%}l ngm?%];g\gnt ?clﬁrgtﬁéglactmmzﬁmn

rhaxphina |cmplmg Ir¢ageiit is Iae:htmhzm st aif fsahenzoisaze] gpch as e.g. BOP,

PyACP. 5 Deprotection of the base
§§§§?85¥§A y be carried out as -routinely done in the
art, e.g. mnth 20% pi peridine in N nethyl
' rphollne A further. ai mof the present di scl osure

5 - Peprategiion gidheRast {agle bie ey s famied Gt TOPpELY o5 1n 15 2 o-¢. with
Mo, ding iPN2h %Im,gﬁﬁ a base-| ab| | e protection
grétﬁgﬁho P! G2I o] MO HHYHNHN A
ORL x OR2 g Il ON I/ n L CH2IJmL CH3] HO

A further aim of tﬁe present disclosure.is a cyclic peptide of formula Il or III having |

10  an Na that is protected with a base-labile protection group,

I
0}
H
/ N‘J\
N [oHy]
9]
M H
O N N N
N H A
o1 - O
R1 |Ix Rz 24
15 . I

wherein Y is the base-labile protection group, n = 1-10, preferably n = 1 or 2, most
preferably n = 1, further wherein m = 1-15, preferably m = 3 1o 6, most preferably m = 3,
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H YYENNHNNA HR4 XR2 Oq 15 ffi wherein Y is
the base-labile protection group, n = 1-10,
preferably n = 1 or 2, nost preferably n = 1,
further wherein in = 1-15, preferably in = 3 to 6,
nost preferably in =3, 13 further wherein x = 1-200
and g = 0-200 mhereln RI and R each are,

i ndependently, a natural am no side chain or

NRfhd} At xci-eﬁizb@tah&a 4 hobenth B s W&{&ﬁ s, independently, 2

further may conprise a protection group
SRR t3IERO Side &hmylmtnmatam dativative tyerautwhizh s1de chain further may

%ﬁ%ﬂg&l 8 re| %Fl onaﬁ el&%ﬁépﬁ@ % ﬁ‘fiﬂﬂ %ﬁyﬂxycarbonyl_

r;xotm:tmln gaorips carkli whisereih i i aatsmmrém bindle dil&ﬁicyﬁ byﬁonallym may
bonded to a resin

er.eof h S|de c ain
%’f’ﬁ’ Hﬁ%‘g Pf %’P@}g{%éymv afixg ghereof winch side chain is

thm&aBtoeh reﬁﬁlﬁorda{n hEAROGRALY cBher! BRdHRE Vet er, amido ar
rmle vvlththe proviso that then Ais sélecte rom

TR SpuRg w&ewmmmsqu ipejectetifr@n the group

%gﬂg oPRR ]
al kyl and R SN%{; ng Ig pro?%FPgﬁpgﬁgﬁgéﬁ%?%%ﬁ“&@mmY
Wiit®s alld andoR'5t baing @fprwdhph grmip gihenifimn op wdfhetha bdxyeption of aliyl

5@1& n B{M&J%grgﬁt%é g%%%fﬂ: o oe%yfnyl i sAnot

'to be construed so as to refer to a single type of

optionally protected amino acid side chain, that is,
each residue RI (1), 15 R1(2), and so on may be

UAD isicll @hadhi Qﬁhtab%rséﬂpﬁsft Lyl E%ﬁ%oc’ébewg&ﬁﬂdsoaswrefcﬂoa

T esi due. 'he, sane appl i es of course o radicals

agyino ppid Fidss Ppninortbateis each residue RI(I),

errp?}oyed foriﬁﬂé’eoeeﬁh%ﬁy %érché‘ '%%%I-Aglfg#gﬁeanyotﬁﬁrSHMe The

mymmummﬂa@a},rm@aqumd by
Merrifield 20 along with hydroxybenzyl phenyl

integral linker noieties or by Wang wi t h hydr oxy
ke 2v4in or besity Rimadly composiis mma\ﬁnﬂ rifcRile ©% AP 18sin employed for

Rk S B il 2 PR Evini L:':z%neresmasusedbymmnﬁem

along with hydroxybcnzyl—phenyl integral linker moieties or by Wang with hydroxy-

, bcnzyi-p«benzyloxy moieties, such as for example moieties to which e.g. more acid-labile

hnkers mey be further grafied, or altemahvely ihe latter linkers may be intsgrally or

~ directly linked to the resin. In principle, 2 solid phase resin for use in synthesis necessarily

.comprises at least an :':nte;gral Imker or handle which is part of the solid phase core
materisl; such Iinker or handie may be considered as an immobilized protection group
(Guillier ef al., Chem Rev.100,2091-2157, 2000). Examples are e.g. Sicber resin, related
xanthenyl type PAL handie resing, Rink amide resin, Rink acid resin, more complex PEG-
grafted polystyrene resins such as ientagel-based Novasyn TG (Novabiochem, Merck
Biosciences, Germany) which are available with different grafied handles such as 2’-
chloro-trityl, or resins that are consfituted by grafting fimctional handies onio maizix
material such as silica gels. Preferably, where the resin is a trityl resin ormmhandlc,
such resin is a 4-methoxy or 4.4°-dimethoxy-trityl resin. Resins as used in the
embodiments of the present invention are of standard mesh size, which is about 50-500

mesh, more preferably 100 to
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i nkers may be further grafted, or alternatively the
latter linkers may be integrally or directly |inked
to the resin. In principle, a solid phase resin for
use in synthesis necessarily conprises at |east an
integral |inker or handle which is part of the solid
phase core 25 material; such Bigker or handl-e. may be
consi dered as an i mobilized protection group

gdgn%kéhs are e. rgsohgﬁggggﬁg’\r"’ & 2091“6!%8%&}‘5@00%?&7@““3‘1 as to

t gomepritd\la d:ra:rsﬁh&d:; @Sljym&g lﬂﬂﬂi?c %&w {vﬁﬁ%m mafli KbA@l Go the handie
resjn nore.,Gco ex a e polys rene resins

SHRiYaEpepdisd éﬁggmﬁl&éefg’ S’J% Vi ey piewaking of chpmigally. fnert alkyl,
?@gﬁwﬁw Wbt OR 1k é‘nﬁﬁahk@ob%@m‘ﬁm&edmmgmpmof

handl es such as
cki’or BDWPYQWF sheuld pe apisd tbﬁa@ﬁérﬁom; mcﬁngltmdcdnﬁmons of cleavage

gﬁ%& gesslinlL’Jl cak%gl?éd re gfggﬁnl;/&?mﬁere tﬂﬁg%ri %ularthg chemical

tmatmylofrﬁsmandle gregn mayawell einfluence heyn@stin efﬁb:@cy of coupling and

e e B 1o Py pedeiiood; i L5 iaids of matore

oﬁepaﬂcaameobmm sBigZ EnayWieh eﬁenaﬁgtﬂn B0 tR3f00f 7488 br resin handle
nore preferably 100 to 14 400 nesh. Aresin or.solid

phraBleyek: Fordhis &aeamnin & Prdpmsd f‘éﬂh(’é'milf‘é‘t %ceoqé@gé%ﬂqua@m disclosure -

aﬁe&@sm%@”f@aﬁh%@e% Qf Shinkis o sé’tni‘?r anﬂycﬁﬁnsm detail, more
mat eri'al whi ch be bound to t he noi ety

sﬁé@ﬁbb@@f fom\ﬂm @ gnost/prederaly qﬁ)fomi.a ‘tzs:ﬂ aarsyt forthdn tife claims in
, I
g: Eyl g% spacefﬂ%%}qsloﬁlgggr’gm ¢ g (4 gifbbxbleny Dmetyl- and (-

ameﬁhyiph@yﬂkmghyk-pcdmﬁeﬂa (Atiihsoestel., 2000 Smngl CGhéir. 65, 5048), resins

not apart actl ng,t di tigns of
cﬂne v gggaﬁ’?kf’g?n éﬂ?"cgﬁaﬁﬁ‘{“ﬁ OErYAti veg, gespectively.
eningplésodre a@m@memm&mmﬁo CHBREBHA fb’ﬂﬁll{S%bcr et al.,

S}S]t'lh’f hsngl elg%&gf‘?ﬁaa}/ vvell i.nfl uencsc%ég:ogetl C esin (Rik et

rﬁacwsqnsrenahaw&tmoqslmwd%ét@&&i AR TRE to essentially
yi el ds _of nature}cfpef de at the on-resin stage may

deEpbRt R esvashig BEAp gichifrometbine ab Ambiewt tnmpamuteefor at least

%ﬁgﬁ’mmaﬁsm%g (}lﬁﬁH % §?J e@%e bre ng%t 988515’#@ %gﬂﬁlgﬂylﬁﬁglyl structural

r e3¢ rmtmf alémrnfohamtbeeﬁﬁmeuf chopling zeattibradused Hoesrt Bynthesis and
pr.ef er abl

B Ry AR R ek o 527

t doenpateditorthel standaid46iq reqitaitot efficht ciphag &Sbgstﬁﬁresms
resi-n handl es are (4-nethoxyphenyl)-nethyl- and (4-

net hyl phenyl ) - met hyl - pol ystyrene (Atkinson et al.
20 frabBy rddicll AWRS Biverfe.g. ROMBhula"T 3t f comprises a resin handle or resin

- Iinkage moiety with the exception of resin handles comprising an . allyl-oxycarbonyl

moiety. More preferably, such resin or resin handle is of formula IV
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15 in O or Nlinkage to the peptide noiety and their
PEG resin derivatives, respectively. Further
exanpl es are e.g. acid-|abile HWB- MBHA o HVPB BHA

whSsdehieoh eber et at., 1987, Tetrahedron Letg 2005/010133

147), acid-labile Rink amde resin or R nk aci
resin (Rnk et al, 1987, Teti&hedron Lett. 28,3787).
The term "acid-labile' refers to essentially
quantitative cleavage in 2-10% TFA. in

di chl or.onet hane at anbi ent,.t erature.for _leas

20" an WHGHTEE Rt FSfingiy & s g Buc e iefeer setf DuRgen. CirCe
havi ngidyher di-eheRyty, BBt Bl bs tHeUsind bakiffcedt &itiBid grovisio that only
al low for nore efficient coupling reaction durin . )
| i neaPngghRhd4Y ¢ mwabe Ibeasm ¥k Vi holf SBYSFD, Sifph nitrogen or is
resi ngralsQ.A1 ow a | ower reaction tenperature of

15-25C as conpared to the standard 40C required for
efficient coupling on e.g. tdtylresins. 25 Preferably

radical A (as given e.g. in formula . or IIl1I)
conprises a resrn handle or resin |inkage noiety
with the exception g@ esin han%l es conpfii sing an .
al I yl - oxycar bonyl Pet ; such
resin or resin handleisd)f formula IV L 'R
R' 2 Rai |V WD 2006103 / EP20051010133 15
wherein R"' is aresin, and R" |, R'2, R'3 are, V

i ndependent |y, hydrogen, Cl1-C4 alkyl or C-C4
ai koxy, and may be the sane or different with the
phgxinsiven trhat mefkiyed GnianfesiR' orlrehth Zhapdigbe diyidmofpenyl, the above

and whereln LoiS:0xvqe0 154 LU ro LE0080 Ok b8 pri tmat L i

selected from the group consisting of oxygen and nitrogen,

R!!I

Again even more proferred is that the vesin or resin handle is of formmla VII, the above
definitions for radicals R””’, R*’1 and R”°2 applying with the proviso that L is selected

"
R’i

R_"z VI

from the group consisting of oxygen and nitrogen,



~and R'2 is nethyl or nethoxy
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V Again even nore preferred is that resin or resin
handle-is of formula VI, the above 10 definitions
for radicals R"', R'" | and R'2 applying with the
proviso that L is selected fromthe group consisting
of oxygen and nitrogen, 15 L pn2 Inp- VI Again even
nore preferred is that the rg5|n or resin handle is
of formula VII, the above &eflnltlons for radicals
R', R 1 and R'2 applying wigh the proviso that L is
sel ected 20 from the grou- nsi sting-of oxygen and
nitrogen, 16 R'' f ~ R VIl Ina _
further.evennore preferr podi nent, it is
preferred that R' 1, e, where L is oxygen,
i ndependent |y hyerpge: or methoxy with the
provisio that only one 5§ R' 1,R'2 may be
hydr ogen, and where R'f-s ogen, independently are
nmet hyl or - met hoxy, prefe are met hoxy. Even
morepreferably then, L is oxygen, R' 1 'is hydrogen
and prefrerably Ais a
resin or resin handle. Mstpreferably, R'2 is
met hyl . 10 Most preferably, the peptide according to
th il beSirb R4l Enbodintedt, Rexprefebd it " Iy R g @D Waeke L is
In% egfgg%n or reS|H§ﬁgndleﬂgﬁpreS|n ar, eS| hggg S
only one

‘|n fgmandent)n dyargeR: ethy)

aCCOE,fikﬂg ) Iﬁa%e aﬂi &&b@&u&men, mdependenﬂyaremeﬁxyl

orN &g C"a? hesfon %%Wl\r‘% gt predpeabl) e L. is csges, R

Dei NG nycfoglh 366 H00! wastinl bf nitixast pyetertiyich Bivareas or resin |
as sggmﬂ "&J;%%é%ux Sgl Qgﬁtlde is a

 Most preferﬁbly, the pepﬁde according to the present disclosure is carBoxy terminally

coupted to the resin or Tesin handie (A=min orresinhandle in formulaIV),

_ Preferably, the peptide’s sequence accordmg to the present dlsclosurc 1s Ac—Nle-cyclo(Asp-

Hm-D-Phe-Am—Trp-Lys} or Nle-q:clo(Asp—Hxs—D-Phe—Arg—Trp»Lys), 2 lactam bond being

" in place between the Asp and Lys side chains as shown in table 1. Said peptide is a

pharmacentically active melanocortin receptor-specific peptide useful for treatment of
sexual dysfimction, including male erectile dysfunction and female sexual dysfunction in

n another preferred embodiment, the peptide’s sequence according to the present

3‘d1sclosure con31sts of or comprises at least the partial sequence cyclo(Asp- Hls-Phe-Arg—
B Trp-Lys), wherein the Phe residue may also be substituted by D-Phe, or the respective D-

or Leisomer of pE-Phe, Phe(4-Br), Phe(4-CFs), Phe(4-Cl), Phe(24-diCl), Phe(34-
&iCl),Phe(3,4-diF),Phe(4-I), Phe(3,4-di-OMe), Phe(4-Me) or Phe(4-NOy). These
modifications with non-natural derivatives of Phe modulate pharmacéuﬁcal activity of said
peptide. Likewise, in the above sequence, the Arg may also be substituted with D-Arg, or
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15

pharmaceutically active nelanocortin
receptor-specific peptide useful for treatnent of
sexual dysfunction, including nale erectile

jon and femal e sexual dysfunction i D
w%%&ﬁs%?ﬂs% ?F'&}éﬂﬂgﬂﬂwﬁmiss

nanot her preferred enbodi nent, the pep
sequence according to the present disclosure
consi sts of or conprises at |least the partia

SREWRP&EvE Y5 HASRutd 81 B&%;&!zg- AIE’(PpﬁSE z&%_@bﬂ] %E(N'}%r% gﬁg{Me) or

Phe residue may al so be s tituted Phe, or

réxgfedli ve D- or L-isoner of pF-Phe, Phe(4-Br),

Phe(4- CF3), Phe(4-Cl), Phe(2,4-did), Phe(3,4 25
di d), Phe(3, 4-di F), Phe(4l), Phe(3, 4di-Owe), Phe(4-M)
OrhePhgifide Nde)chaifihesebe pre@tabicatviangy wotehtcd dinrina tyntiadsis e.g. with -

deri vatives of, Phe .nodul ate phar utical activity

GPilar o pRBEVEEY A REN ce. PROCTERVEERENEY W ®mo),
tﬁbﬁt&ﬁ{eﬂlgl. %@é’tﬁaﬁz;ﬂﬁmﬁéﬂlﬁ‘é fyit e Wodehhold-AR G- trigfetii¥Benzenesul fonyl
2006/ 032457 PCT/ EP2005/ 010133 17 the respective D
o@\d@_q@@ﬁﬁ%ﬁ}lﬂ,}é&@@@h}m}@m@@ (;g&i}j( .Maptyloxycarbonyl or Boc.

6 WoF M BF Ve 59511%1}9{3&&%@8 Yor pFAECRE GlrB A5t Bieffably it is Pbf,

chai'n may be preferably coval ently protected during
synthesis e.g. with 5 tosyl, benzyl oxycarbonyl, ,

nt. I . -~ . . 3
o S R D BB BB i Optiggpfy. it may be Neprotected
dwitefdanxly sPndndityiknceityyibenzenesul fonyl (Mr) and
its 4-tbu-2, 3,5, 6-tetranet hyl honol ogue (tart),
adamant yl oxycar bonyl or Boc. Pnt, Pbf, Mr or Tart
are strongly preferred for protecting Arg, nost
preferahly it is Ph 10 Trp is preferably. protected
i o et o s preprelien ony, Ontiobaily Sipehioss preferred,
- RERY 66 lidris¥NUftola80¥ih B%M,%éfﬁﬁﬁt%’l'o%%{d.sm fonyl. H's
is preferably protected by N-trityl protection group.
Optionally, though less preferred, 15 it may be
i kewi se N-protected with Boc, nethyltrityl or tosyl.
WO 20061032457 PCTI EP2005/ 010133 18 Experinments A
fully protected FMOC-version of the peptide
Ac- Nl e-cycl a( Asp- | Es- D- Phe- Ar g- Tr p-



Lys) - whose properties were described in WD
01/ 000224 drawn prominently to said 5 peptide only -
was newl y synthesized on different resins, e.g. on

wh Gl Qi rityl -polystyrene resin, and procegsed.,  ocii0133
206" Rg to the present invention as shown'©h taBre

1. N-termnally, in the firgg step of the reaction
scheme shown in table 1, the sequence is FMOC-

2%%% g liis(Trt)-.... The Lys(Alloc) and the

are five residues spaced apart, wth bul ky
si de chains such as e.g. Arg(Pbf) protruding in
between. I n bl e bel N e 0.4 S rleu
75 5P Brostclod, B0 Y5l 204 Nl APMGEF B B e ana -
Tiak} e Whosag@@leripapiére &lcanibed ¢a VO /AL PElyawil ploninenfly to said
HN "p HNAO- O\ H-NH/ O H._FOyuNH N~--H~HF§IOO 0]
(PEPRIENILY WS DY SIPRRZSPIa8 AT Tosgisy -8 RS TRIS o it polystyrene
HediNShd\#8cessdd aocditnblfo tHtpresent invention as shown in table 1. N-terminalty,
in the first step of the reaction scheme shown in table 1, the sequence i1s FMOC-
Asp{CAI-His(Trt)-.... The Lys(Alloc) and the Asp(OAll) are five residues spaced apart,
with bulky side chains such as e.g. Arg(Pbf) protruding in between. In the table below, Nle

is Norleucine.
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FrMOe-NH O NJ-H OH --i 10 N NON ~p :

PyBOP7THOBt IDIEA in NMP OH O'! p 8\ V ONp

H-NH FnroGNH ONY HIOH p NH NvN Z 1) . Ne-OHe
n H

)
nOPydd HCN DIFJ~ 3) Pyridi
Wi&ﬁ%{“%f ON-~-Hp HN-H NN' .~ OW 2006%@5@9%0133
PCT/ EP2005/ 010133 20 1. 1 AllYyl/all oc deprotection
of 2-CTC resin conjugated nodel peptide O leq. of

RebHRPh I dicBsptia®hnibichdiit@ Gaih=fPCM i n t he presence of

PhSIH3 or diam noborane (5 eq.). 5 This solution was

r /

added to the CTC-resin carrying 1 eq. resin,
| oaded at 0.44 nmollg) of the aIIyI/aIn ot ect ed
starting peptide of table 1. After . o™~

mefiu— R 4 1y {
O oy
L

e

ErnoeMNH F N\)!— /WT——- /é \)-,—— %
o
°7<

1 PyBOP/HOBEDIEA in NMP

'_’f .

FmocNH <

1} 20% piperidine
2} Fmec-Nie-DH, HOTU, BIEA
3) Ac,C, Pyridin

]

Qé\)__ SN
N_</7<




reaction at roomtenperature under steady nitrogen
bubbling, the m xture was filtered, and the
recovered resin subjected three nore tines to the

woReiLLAt MENt, always with the same anmduNb@fppoomsmioiss
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catalyst and 5 eq. of phenylsilane as scavenger per
cycle. 10 Washing step: Afterdards the resin was
consecutively washed with N-nethyl-pyrrolidone (NVP)
(3 MBSl ErBlLadEbiR0e (R ok fhghicittdeDp&itdel BA
(1 |£I mg bas%&%yrﬁD&vll(S tinmes) 15 + '%ogdi um P

di et hyl di t hi ocarbamate tri hydrate 0.02 Nin NW s

0% {5 AT Rbrk? PLE AEBAOR, 4 GCOD SpChs e i o

sol dgibminok@ehd (5 &P and added to the Asp

Lys-unprotected F ide i.n the prese of .4 .Eq.
of R BRI AL S OR WG TCUEY BB B [ it 18 a 0.4
I 00RO RPET Blelblgl/alldteprbRatastng epidd dfaadlas. After max. 15 min of

.recovered by filtration and washed ggqg . NVP. 25 HPLC

r eVEREOT FHEDSE TARPRFEIS uRsier sipady (mEroggn , hegupiie was filtered,
of ahat rf{eox}'&étﬁesiﬁ%lubﬁ%b@&hﬁé mOe bindhE FAMDEQ YR iFeR0 Wways with
acetontrile, elution'with 0.1% TFA acetonitrile

gr athie earey amomt of eatadysieed Pept dfdberdsiahess caTRETOF Wctth

2% TFA fromthe CTC resin showed that conversion was

al nrost conplete and that >90% of the |actam zed,

pr ovegiiaglstge pifisdeard3d theredrawspebntdveti FfOCased ®ith. WO

2006/ 032457 PCT/ EP20 133 .21 1.3 FMCC
dep? o%@?&‘é’hpmuﬁjéﬁm)l 1§kt i on 5 FMOC
depg ot eth Q0 MR eFBONDRD iflel) W th 20% pi peridine in

NMP. Subsequently, chain elongation was carried out
f or = 30.3% PIEA GEEDNE base) siblduM (B dismest enperature (400

O o1 oot i obplafnd 8 arked o NG RfgSCNCe of 1

« NMP (5 times)

1.2 Cyclisation: Lactamisation of side chains

1 eq. of PyBOP and 1.8 Bq. of HOBt were solubiiized in NMP and added to the Asp /
Lys-unprotected FMOC peptide in the presence of 4 Bq. of DIEA. The reaction was
stimmed for 2 hours at Toom femperafure. The lactamized peptide was irecoyered by
filtration and washed with NMP.

HPLC reverse phase anaiysis of the (C-18 column, loading of about 0.1g/ml solution in
0.1 %TFA 70% water/30% acetonirile, elution with 0.1% TFA acetonitrile gradient)
intermediate peptide samples released with 2% TFA from the CTC resin showed that
conversion was almost compleie and that >90% of the lactamized, protected peptide
retained the FMOC moiety.



DI EA. After filtering off the resin bound product and
washing with DM, the FMOC noiety 10 on N e was
renoved with 20% pi peridine in NMP, and an N-termn nal

W%S@Ef)ﬂu%r oup incorporated by incubation inpBykbRbdioiss
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about 15 N. of acetanhydride for 1-2 h at room
tenperature. After filtering ofif the resin, the
pepti de was rel eased and gl obal ly deprotected by. 15
concentrated TFA treatnment. The total yield of
acetyl ated, |actafnized peptide based on crudely
purified product was roughly determ ned to ampunt to
-60% fur i,nal .on-resin
dor 192V ASfraiiton 400 REDAG MABERR CrT furt her
denonstrates the ut|I|ty of the present invention,
nane to carry out |lactam zati i.n . 20.t re ence

Ol PemefaetiooTi G eéi"ﬁb""&{‘ gk WWénﬁleVﬁp tbsequsntly, chain

Na BloRtR%h vRR c&-RHRBut 8 b ehi@Gh ik ol 8ol temperature (40°C) for 1
-protectlon ?roups such as Boc woul d have created

f ur et brifle (heleingthe [peegercefalyl on BCEST and 3 eq. HOOBE, 3 eq.
progggging. 2.1 Allyl/alloe deprotection of

Br omd- (4- et hyl phenyl ) net hyl polystyrene resin 25
conjAfigafibetingoefé thepegit-bdend prodine apd weshimpevigif DMF, the FMOC moiety

am nohar ane Essen er i.nent K

usi 19 mﬁg" %%ﬁ-ﬁ%%g %%%ger eXcep%ﬁl\f RIS ncotyl group
exc ﬁ%ﬂiot‘@dﬁ}&n@ﬂﬁhﬁﬁﬁi yridide with about 1.5 eq. of acetarhydride for 1-2 h at
Br ono- (4- met hyi phenyl ) met hyl pol ystyrene (approx.
ZOOT‘PPé%WmPTra 2.2 mol /g) (CBL Patras, G eece).

Cat al yst was sol ubilized in 30 AcOH DVF (approx.

4:1), whilst deprotection reaction was carried out_in
DNFﬁff’@r Hlferpg offe flentegial tive)eriee 20€ Teigesed @ndgiobally dsprptected by
except ttﬁax K Qreaiidnt. 8% QA1 R84 bs goety%at&i lz@ggﬁfsd peptide based on.

eavage was conducted 1A 5% TFA |

dic m@mﬁmw:m TONBRDOBEO8R4 Yi7amount to ~60%

PCT/ EP2005/ 010133 22 presence of 2% TIS. Yield of

acetyl ated, mature peptide anobunted to 72. 8%

(an a]'hytﬂee«a tfor @zr!aelg ﬁ::ahby—)resinsdéﬁ%ﬁtayibﬁ atithoan acylating reagent further

deprot ecti on of 4- et eny| t

o OGS HEey B L s B B i o fpetamization in
eXC"E@fﬂﬁl@SE@l@é aF pat wﬁﬂ&@ﬁ}n%rdnﬂé@qu Dade @ﬂ«e Mo ibleition group. Using
reaction 2.1 was regeate but with the follow ng

nmodiafk é&&v@ﬂg N-pyoéscBep egpps such 2s Boc would have created further problems

here at least for on-resin processing.

2.1 Allyl/allec deprotection of Brome-(4-methylpbenylmethty! polystyrene resin

conjugated model peptide in the presence of an aminoborane

Essentially experiment 1.1 was repeated, using the (CH;),NH-BH; as scavenger, except
for exchanging the CTC resin for Bromo-(4-methyiphenylymethyl polystyrene (approx.
200 mesh, 1.2-2.2 mmol/g) (CBL Patras, Greece). Catalyst was solubilized in
AcOHB/DMF (approx. 4:1), whilst deprotection reaction was carried out in DMF (5
times resin volume) at 40°C for 30 min.. Steps 2.2 and 2.3 were carried out as 1.2, 1.3
above, except that cleavage was conducted in 5% TEA in dichloromethane in the



wiBl&n d as 10 scavenger. Even after 2 hog&§
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0.1 eq. of Pd(PPh3)4, 0.05 eq. of Pd(Gac)2 in the
presence of 0.05 eq. of ortho- tolyl phosphine were
used. Further, 2.2 eq. of sodiump tolylsulfinate
conversion had only taken place in trace annudgg?mﬂmmxm
raising the tenperature to 60G,di d not change that.

4.1 Allyl/alloc deprotection of

Brono- (4- Nyl P resi o :
conPURRER Fbddt: R A SR RS iR o 728% Gaalytca
Pd( Bfaadelrfit3).2 and with sul finate 15 Catal yst

Pd( P[ oTolj 3) Z was obtai ned as described in Paul at
al., Oganonetallics (1995), 14(6), 3030-3039, Pau

et ali A/LNe! adpeetbdi eﬂm@ﬁl@i{mxﬁwﬁdﬁﬁeﬁwﬂm&@a RoRsérene resin

Xyl oyl 13)2. Catal yst was solubilize _

Ac OcpRELiRd modelipaptide Hdth exshangs catpiyst BYHGagh: /P(oTol:
essentially as described in 2.1, but with using 0.05

eq. of Pd(P[Oroll13)2. 2.2 eq. of 20 sodiump

t ol Pewutifliynmbeionss lewadnpchtes bucwilethgdellawinemodifisaithns: Instead of

ni traqgen bubbling. eact i k .pl.ace for 3 hA.

At 0GB R PREER, 5 RE RO B renlor 8, b es. of ortho-
analkyiyibBephink b e @iedc Fealwed?.2age by baiived pl@ta}yiri]sﬁlﬁ'ﬂlate were added .as
amounting tg 82%after step 4.2, step 4, vin .
oo RRE RV BIIAS PSeEEoD TGP st SIRIF ) tpe amounts
I eachikip tHeltSBp@iured 6O Bl hoccdaRmieet ion to :

150. min. did not significantly increase yield (yield:
84.5% . 25 Lowering the anpunt of catal yst by about

hal fz sl b} i . L&- . : reme resin
Alal y‘f'? ggqunw QeproRclidRde qraﬁigtga-m&mﬁﬁa@nﬁm@; polyhty

oe deprotection o
Br oreorjixgated trhadeb hentige yrith ¢nchanpgs| optalyst B [9Eadlsh and with sulfinate
conj ugat ed nodel peptide with exchange catal yst
Pd(PPh3)4 and with sulfrmate 30 Reaction 4.1 was
r epeatekt RERITOR])Y waaobtdsdr abdascabralvm, Peniceptl.,t Gmnometallics

ol gy sos ST B U SR bl B e
2006433087 CR@:?&E%Q@HDQ&@& 88 AcOB/mF @t 1) al heO@action was carried out
depr ot ect | on. e yield of cleaved, acetyl at &)nature .
e pteFBLAH O SEFE 1 52be Do) P 8108 P90 98 AEALT Qllk, 22 oa. of
be r:gpaAt 8doishinst Widral adBHE G8 SRatigsd URSIL! bidhdyGitdoBE bubbling.

Reaction took place for 30 min. at 40°C. The reaction proceeded smoothly, with the

analytical yield of cleaved, acetylated peptide amounting to 82% afier step 4.2, step 4.3

having been carried out as m section 2 above. Extending the reaction time of
allyl/alloc deprotection to 150 min. did not significantly increase yield (yield: 84.5%;.
Lowering the amount of catalyst by about half siowed the reaction kinefic

considerably.

5.1 Allyl/alloe deproiection of Bromeo-(4-methylphenyhmethyl polystyrene resin
conjugated model peptide with exchange catalyst PA(PPhs) and with selfinate

Reaction 4.1 was repeated essentially as described above, except that now 0.1 eq. of

Pd(PPh;)s were used as the catalyst and 30-60 min. reaction time was employed for
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5 generically or specifically described reactants
and/ or operating conditions of this invention for
those used in the precedi ng exanpl es. Although the

‘ng&gﬁgkggrhas been described in detail with

CT/EP2005/010133
particu reference to these preferred engod?nen?s,
ot her enbodi nents can achi evesthe same results.
Variations and 10 nodifications of the present

U Bl 0P A b o

ands®gui val ents. The entire disclosures of al

ref erences, applications, patents, and publications

cited above are hereby incorporated by reference.
Hhie03:2088: ERAAMRO 1RA3B: régkatcl! RithBsithilaVBhdied ©f substituting the
cyclisation of a peptide by |actam sation, conprising, i
tgraerenalip ot grecifisally degerhedreactantipuiie opragingsendifigngof this invention
bt ibsd ¥R i DHOLRCLEI0ALANRS by Pd (0) catalysis in

the presence of an al | acceptor, which peptide is
protected with a base- labile protecting group at its

and. further..conpri ses. at .| t e I -
Ry, BB Ao Py 0B PR poigence 1o s
Gltafefre® embbdimenta natha@gutolinemis @ ebhistey/hk BEnS redhdtsc Farintions and
and further conprises at. |l east ope al]yl-ester- . . ., .
SPOECHES P L TRy R GG e Q0GP & Hyte Ried in the axt and it i
asRaldd o SdvEL alt RAdN R FREHAR andRBhiQEIUEs OfThS WahreSdistdosures of all
chain whilst retaining the base-labhile

| prebTaees, 2BplgHepPatEHS. (R PRELcalpRs dief abayecrra hergy incorporated by

Seking groups are substituted or unsubstituted,
1 . cyclising the peptide by |lactam sation of said
deprotected side chains in the presence of a weak
base reagent, and c. deprotecting the peptide from
the base-labile protection group at its Na. 2. Method

~according to claim1, characterized in that the Na

protected with a base 20 |abile protection group is
the Na of an aspartyl residue, having said further
allyl- ester-protected carboxyl group, and preferably
wherein the aspartyl residue is part :



of -t he di pepti de sequence Asp H's. 3. Method

according to claiml or 2, characterized in that as a =

further termnal step d., 25 further elongating the ~ _
17-05-2006 peptide by nmeans of continued peptide synthesis or EP2005010133

pepti de segnment coupling of the deprotected Na. 4.

Met hod according to claim3, sgharacterized in that

the peptide is bound to a solid phase during

cyglibsation, with the proviso that the alllylic

rUTEttlon groups are not 30 serving as a resin

handle and that the peptide elongation of step d. is

a continued solid phase peptide synthesis. AMENDED

SHEET 17-05-2006 EP2005010133 25 5. Method accordi ng

to cl Mefiod obgychsatiomefiaaepiéder by daptamisatiom pommprésingythe semsiobn

5 reaction step b. is carried out in the presence of a
weak base reagent in an aprotic polar solvent and in
t he furt RefePpycciianths pertidy Sem eyl iRy Rrefsgiiog grouss by Pd (0) catalysis

Met hod accef @k Bsde 6f & myﬁaccsﬁe&r ﬁ&&@faépﬁ&glslﬂ&at&ﬁ&{t thh a base-
t he cychsatlon reaction is, carried out with

TCTU or wi t2RUsPIRSEBRAMRATS Hmaﬂ%f’uﬁ@ﬁeww@ﬁ%ﬁ lie%ﬁz aqm  allyloxy-
as the c OUﬂ-bdrvﬂ'j&Q-p@%t%H afinoMehdrod oﬁﬁl 601 isidg chan 6} @ﬂ 4R analogue
6, characte d i.n tﬁgt the de I S. Ilnk? a

18 resin 10 § ﬁ‘ﬂf riySipS, SiRg Shan &f‘ ’é CEPEET P Bﬁ%n‘lﬁ‘e allyl-ester-
I\/ﬁt hod accerothcttg di@arﬁcﬁ@l efoup bEa(glhmrﬂﬁ ot ak@rt9l side chain or of an
characterised in e e
coval ently cgrﬁ%'eg% ﬁs a“?ki'?\#l%l ‘g%lisg %({g %ase'?bﬂigmé’cmn EToup
Met hod accon dineagNd, owhd'ram nsaki ab¥imr aoteetings ecbupn atchatbstituted or
the base-Igbile. protection group is an FMOC group.
10. Method according to claim1 or 7, characterised

15 in that bheydisingthegpentide bydectanyeadior of saehdqgrm;sdarde chains in the
removed by Rd.{0)hr CRLAINSISackf} 4436 Presence of an
allyl 20 acceptor preferably using Rl-Ph"Si Hm as
the al | yb- derreisetore ﬂemm#esfrqnhg’é éagnlm@kém grpup 2 ity No.
substitutent at the aromatic core and is aryl, alKkyl
or aralﬁ% nisl or 2 and mis or 3

or ciher MER9! afteRBieo i PR g ke PRGTYCd with o base

20 iabile protection group is the No of an aspartyl residue baving said further allyl-

ester-protected carboxyl group, and preferably wherein the aspartyl residue is part
of the dipeptide sequence Asp-His.

3. Method according to claim 1 or 2, characterized in that as a forther texmninal step d.,
25 Afurther elongating the peptide by means of continued peptide synthesis or peptide
segment coupling of the deprotected No.

4. Method according to ciaim 3, characterized in that the pepfide is bound 1o a solid
phase during cyclisation, with the proviso that the allylic protection groups are not
30 serving as.a resin handle, and that the peptide elongation of step d. is a continued

solid phase peptide synthesis,

AMENDED SHEET



11. A cyclic peptide of forrmula Il or IIl having an
Na that is protected with a base- 25 labile
protection group, AMENDED SHEET 17-05-2006
17-05-2006 EP2005010133 26 |1 N CHZIn CHd. H O Y~ NN N N H EP2005010133
‘ A HORLXORQIlI OH N [ GHZ~- L CH3In M NH
HHNAHJg aRLXOR |1 bs5 wherein Y is the
base-|abile protection group, n = 1-10, preferably n
1 o S SHAR Y ofp, Tharaceliitbd By Lfioh Peatti
1- 1& %Vietﬁg% a'}zoqbr:ﬁ{}ftonzﬁ%ﬁgyo c’ rrcD it pre %Eg{y% ioh reaction step
3, fu ru; Ranrried outlin A@(presedcegei=n weak(se Ip#&ﬂtepablaymfac polar solvent
3-50 Uncruln b Bouplthe RAGLLI2 each are a
naturgﬁganlno S g?ﬁ of’ng% naFuraI derivative
t her eof mhich side chain further may conprise a g
5 Pr O%GQfx&F ng%tamhh@ B RRZO) up&ail@,eaé;lcxéa%m %acnon is
oxycarb

pr ot ection groups, and ‘wherein
| s. a rcggjeﬁ ogr witk HC AU or 'I‘CTU or with a phosphonium salt of the benzotnazol as

. the coupling agent.

7. Method accofding to claim 6, characterized in that the peptide is linked to a resin
10 support by means of an acid-labile bond.

8. Method according to one of the claims 1 to 5, characterised in that the peptide is C-
termoinally covalently connected via an acid-labile bond. '

15 9. Method according to claim 1, characterised in that the base-labile protection group
is an FMOC group.

10. Method according to claim 1 or 7, characterised in that the allyl and alloc
protection group are removed by Pd (0) catalysis in the presence of an aliyl
20 acceptor, preferably using R1-Ph,SiH; as the allyl acceptor that is i::l-rexcess
wherein R1 is a substifutent at the aromatic core and is aryl, alkyl or aralkyl, n is1

or2 and m is 2 or 3, more preferably wherein the allyl acceptor is PhSiH;,

1.1. A cyclic pepiide of formula X or III having an Ne that' is protected with a base-
25 labiie protection group,

AMENDED SHEET



handl e or wherein optionally R2 is a natural am no
—side chain or non-natural derivative thereof which
' side chain is bonded to a resin or resin handl e via
17-05-2006 an ether, thioether, ester, thioester, anido or EP2005010133
. secondary or tertiary amino noiety with the proviso
that then Ais selected fromsthe group consisting of
OH NH2, NRIHor 15 NRIR2Z, wwith R | and R 2
bei ng i ndependently C1-C4 al kyl. 12. Peptide
according to claimll, characterized in that the
base-1abil e group | MOC. AMENDED SHEET 17-05-2006
EP2005010133 2 3. tide according to claimll

orl 2, char ized in tRat the peptide is of the
formul a IIiw@Hd n =l or lh%re preferably n = 1. 14
Pepti de accordi‘ig to f Craimggl 1 to 13,
characterized i j ‘5 resin handl e
or reékal' tion of resin

handl es cﬁnprl xycar ponyl noiety. 15.
Pepti de accor dith i ' terized in that
the resin or resin handle is of fornmulagV 10 L R
R 31V werein R is aresin, and R'1, R'2, R'3
are, independently, hydrogen, G -C4 alkyl or Cl1-C4
al koxy, and may be tfye same or different with the
provi si o that onlm 5 one of R'1,R'2 may be
hydrogen, and wh i s oxygen, sulfur, nitrogen

or is of for aVv L— NEO 0O -OH
Y \rq % \HJE}\
5  wherein Y is the base-labile protection group, n=1-10, preferablyn=1 or 2, most

preferably n = 1, farther wherein m = 1-15, preferably m = 3 1o 6, most preferably
1 = 3, further x = 1-200 and g = 0-200, preferably x = 3-50 and q = 0-50, wherein
R1 and R? each are a matural amino side chain or non-natural derivative thereof,
which side chain further may comprise a protecﬁbn group with the exception of
10 | allylether and allyloxycarbonyl protection groups, and wherein A is a resin or resin
handle or wherein optionally R2 is a naiural amino side chain or non-natural
derivative thereof which side chain is bonded to a resin or resin handle via an ether,
thioether, ester, thioester, amido or secondary or tertiary amino moiety with the
proviso that then A is selected from the group consisting of OH, NH;, NR’1H or
15 NR’IR’2, with R’1 and R2 being independently C;-C; alkyl.

12. Peptide according to claim 11, cheracterized in that the base-labile group 1s FMOC.

AMENDED SHEET -
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V 20 16. Peptide according to claim15,
characterized in that the resin or resin handle is of
formula VI, the above definitions for radicals R'', ;
R' 1 and R'2 applying with the proviso that L is EP2005016133

- selected fromthe group consisting of oxygen and

ni trogen, 25 AVENDED SHEET 17-05-2006 EP2005010133

28 R .z VI 17. Peptide according to claim 16,
characterjzed in that.t resip or resin.h le i f

For i Pepige rooartibe SDa0E dorF i CraRiorres f Gt B el Blof e
R'1l amgpiRi2A1 apph ¥ilng 2 whirh ptefireablbn piovi so that L is
selected fromthe group consisting of oxygen and
nitrogen, R.. R' R 2 VIl 18. Peptide according to

cl aidnriftide-chadiag tooste 26 @laims t hist 13R¢halgctdRz& arthat Avaesmerises 2
L is oxygen 10 i ndepen , t Wk S
et o T OGHE L e B B of Rl gl gopprising
may banhdragerhongmebishere L i s nitrogen,

i ndependently are nethyl or nmethoxy, preferably are

met hoxy. 19. Peptide according to claim 18, . )

chat a@estidezechriing tohdaim| 14 shagaeipgesd, in faat thejrgsip ggfesig dandle is of
.and ﬁ¥%J§g%is met hyl or methoxy and preferably Ais

a resin or resin handle. 20. Peptide according to
claim19, characterized in that R'2 is nethyl. 21. A
cyclic peptide of formula |1 or Il having an Na that

Is protected wth a base-labile 20 protection group,
AVENDED SHEET 17-05-20Q6 FPR005Q10133

o

R“z . Rﬂs

Rl“
v

wherein R**" is a resin, and R*'1, R™2; R™*3 are, independently, hydrogen, Ci-Cs
alkyl or C;-Cy alkoxy, and may be the same or different with the provisio that only
one of R7’1,R™’2 may be hydrogen, and wherein L is oxygen, sulfur, nitrogen or is
of formula V

- o
MeO O\/\)J\
H
—0Q
v
16. Peptide according to claim 15, characterized in that the resin or resin handie is of

formula VI, the above definitions for radicals R*”*, R”’1 and R>’2 applying with the

proviso that L is selected from the group consisting of oxygen and nitrogen,

AMENDED SHEET
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29 NIl HCHZI CN2] mHH YENNNN H
R gll ~ON~ [ CH23m[ CHin HO NH Y~H
RL XOR2gin 5 wherein Y is a base-labile
protection group, n = 1-10, preferably n 1
nost - preferably n =1, further wherein in =
preferably m= 3 to 6, nostzgreferably m = 3
further x = 1-200 and q .= 0200 wherein RI and R2
each is, independently, a LLural am no side chain

r 2, EP2005010133

oy

or non natural derivative thereof, which:side chain
further nmay conprise aecting group with the
exception of allylether\and/allyl oxycarbonyl .10
protecting groups, and wherein Ais a resin or resin
handl e or where+ loptidQal |y R.is a natural am no
si de chain or non-natural—dgriVvative thereof which
side chain is bonded 't si n or resin handle via
an ether, thioether, est¥ | oester, am no or
secondary or tertiary amino nofeiy Wigh the proviso
that then Ais OR3 with R 3

17. Peptide according to claim 16, characterized in that the resin or resin handle is of
formula VII, the above definitions for radicals R, R”’1 and R™°2 applying with the
proviso that L is selected from the group consisting of oxygen and nitrogen,

Rl"

18. Peptide according to claim 17, characterized in that R’ 1, R"’2 are, where L is oxygen,
independently hydrogén, meihyl or methoxy with the provisio that only one of
R’’1,R’°2 may be hydrogen, and -where L is mtrogen, independently are methyl or
methoxy, preferably are methoxy.

19. Peptide according to claim 18, characierized in that L is oxygen, R”’1 is hydrogen and

R**2 is methyl or metboxy and preferably A is a Testn or resin handle.
20. Peptide according to claim 19, characterized in that R’2 is methy!.

21. A cyclic peptide of formula II or III having an Ne that is protected with a base-labile

protection group,

AMENDED SHEET



being a protection group with the exception of allyl
groups, preferably R 3 being 15 tert. butyl
or pent af | uor ophenyl . 22. Use of Pd (P[ortho-tonIJ3)2]E

17-05-2006 or Pd (P[2, 4-xyl oyl 33)2 conpl exes for catal yzing P2005010133
deprotection of allyl-protected carboxyl groups or
al I yl oxycar bonyl protected i no and/or hydroxy
groups. AMENDED SHEET 17-05-2006 EP2005010133 30 23.
Use according to claim 22, characterised in that an
organic sulfinate s #sed as an allyl group acceptor
or scavenger reag NO 24. Use according to claim21
or 22, characteg+sed iw that the allyl- or -
al | yl oxycar.b | - protecked groups are part of an
optionallyif@m;her prote ﬂ@ﬂﬁpeptide, preferably an
Fnoc prot eét ed “Pepti d t hgyFnoc group is
attached to the. of |{tthe jpepiH de.}|| 25. Met hod of
cycli§étLﬁ i i on, conprising.
the stepsyof 1 depr gtect iiin
al lyl -type proﬁ% timy dgoup® by Fad (@) catalysis in
the presence of an allyl acceptor, whichipeptide is
protected with a base-labile protecting group at its
Na which is the Na of an aspartyl residue having an
allyl- ester-protect@d m carboxyl group, and further
conprises at |easy one allyloxy 15 carbonyl - protected
anino-functi0ﬁ9ﬁjN ine side chain or of an

anal ogue of su lysin i de chain, whilst retaining
t he base-1 abi[eyprotectign

said aIIyI?EC&; tecting
unsubsti t uted, ]

| act anmg sati on of

oup on the Na, wherein
.are substituted or
cyc [ tie pegti de by

ai d jde chains in the

presente~Qfa 0 c.
deprotectighg t peptidegtframthe b -l abil e
protection group |atRits/a. © 25 RAVENDED SHEET
‘ I
5 Whefein Y is 2 base-labile protection group, n = 1-10, preferably n=1 or 2, most

preferably n = 1, further wherein m = 1-15, préferabiym =3 to 6, mostpreferably m
= 3, further x = 1-200 and g = 0-200 wherein Rl and R2 each is, independently, a
natural amino side chain or non-natural ﬂerivativs thereof, which side chain further
may comprise 2 protecting group with the exceplibn of .éﬂylether and aliyloxycarbonyl
10 protecting groups, and wherein A is a Tesin or resin handle or wherein optionally R2 is
a pamral amino side chain or non-natural derivative thereof which side chain is
bonded to a resin or resin handle via an ether, thiosther, ester, thioester, amido or
secondary or tertiary amino moiety with the proviso that then A is OR’3 with R’3
being a protection group with the exception of allyl groups, preferably R’3 being
15 tert.butyl or pentafluorophenyl.

22. Use of Pd (Plortho-tolyl]s or Pd (P[2,4-xyloylls): complexes for catalyzing

deprotection of allyl-protected carboxyl groups or allyloxycarbony! protected amino
and/or hydroxy groups.

AMENDED SHEET
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23. Use according o claim 22, characterised in that an organic sulfinate is vsed as an allyl

group accepior or scavenger reagent.

S 24 Use according to claim 21 or 22, characterised in that the allyl- or allyloxycarbonyl-
protected groups are part of an optionally further protected peptide, preferably an
Fmoc protecied peptide wherein the Fmoc group is attached to the Ne of the peptide.

25. Method of cyclisation of a peptide by lactamisation, comprising the steps of
10 ) '
| a. deprotécting the peptide from allyl-type protecting groups by Pd (0) catalysis in
the presence' of an allyl acceptor, which peptide is protected with a base-labile
protecting group at its Ne which is the No of an aspartyl residue having an allyl-
ester-protected w-carboxyl group, and further comprises at least one allyloxy-
15 carbonyl-protected amino-fumction of a lysine side chain or of an analogue of such
| lysine side chain, whilst retaining the base-labile protection group on the Ne,
wherein said allylic protecting groups are substituted or unsubstituted,
b. cyclising the peptide by lactamisation of said deprotected side chains in the
presence of a weak base reagent, and

20 -¢. deprotecting the peptide from' the base-labile protection group at its Nec.
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