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Synt hesi s of glucagon-Ilike peptide The present
invention relates to the field of peptide drug
waywierds, nanely a new nmet hod of synthesi zi nBCTZEP2007/000198
pepti de agonists. A new class of diabetic drugs, the
G.P-1 or Gucagon-like peptide 1 agonists, are a
prom si ng new cl ass of thergpeutic conpounds. Their
preparation by standard sol i d-phase peptide synthesis
techni ques is not all that easy, though. - Basically,
Synihests obgpepgonslike peptide a1 1y occurring related in
sequence to d ucagon. Various, slightly nodified
engi neered sequence variants of natural GLP-1 have
Thecpresedianvantipeteldtes 1 thedield efpeptidgidrug syndesis, mamely a new method
t aration of such G.P-I peptides
04152};‘5‘%%}?? b mepde » agg& 05/ 027978 and WO 02/ 98328;
however, no better than very basic, standard Fnoc
solid phase net hodol ogy has been enpl oyed for peptide
synthesis. The applicant of the present invention

Af i dladshsr alRmiRaggOfthd BEPAN bO Gldhkorie pcptiad |10¥oRfsts, are a
good yi elds which s inacceptable for industrial

PregfifgaReMpless O,tiﬁt%ﬂpéﬁtq spmpeuRisn Ekeirgrprastiontby sfandard isglidgphase

pe%ﬁﬂp %?Ln%ér?ttgo%ﬁl nop Hy q’la{ QasPethg hl desﬁgﬁ 'hﬁh\gﬁltGLP' fisa
I's thhe o ] ect e pr esent hve I on évi se

nmralli)hmcummg|r¢tptwbme&¢qmt¢md310¢agsy M dniess, zshgigly@d@xﬁed engineered

<GP P Bh o Tl ST e BrRBed S Rtg TR A O o

inelfeagan@mmpseudopr ol i ne dipeptide unit inst ead of only
single Fnoc-am no acids at a unique interal sequence

position during solid-phase synthesis. According to

pxtéﬁﬁatmne&emchl oypnt b@ﬁdesah&egéeaddeeénmnﬁfw B5/00%78 and WO
or GLP-1 agonist peptide is devised, wherein

0Z 03§83 ;phwpievereng betigr thp very bbasic, standard Fmoc solid phase methodology has

bﬁng@gﬁa@g%ﬂggﬁgﬁsgm ‘::’he Thr - Ser - Asp- Val - Ser-Ser - T

Lys A u-Phe-11e-Al a-Trp-Leu- Val - R4- R5- (R6) w (R7) z- BOr

is of forpula . . .
T RS3ET R o ey P ofshe U agkpetp slow of
good yields which is inacceptable for industrial manufacture. Apparently sequence

dependent, individual coupling steps were found to be highly inefficient.

It is the object of the present invention to devise another or improved method of
synthesizing GLP-1 peptide agonists.

This object is solved by the method of the present invention comprising comprising the use
of a Fmoc-pseudoproline dipeptide unit instead of only single Fmoc-amino acids at a

unique interal sequence position during solid-phase synthesis.

According to the present invention, a method of manufacturing a GLP-1 or GLP-1 agonist

peptide is devised, wherein said peptide is of formula

A-(R1)x-(R2)y-R3-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-R8-Gln-Ala-Ala-
Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-R4-R5-(R6)w-(R7)z-B



O is of formula
R2) y- R3- @ y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser

A 6 R 2)x- (S B
WQ007/090496 ¢ - Ul a PCT/EP2007/000198
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A- (R )x-(R2)y-R3-d y-Thr-Phe-Xhr- Ser-Asp-Val -Ser-Ser-T
yr-Leu-Qu-@y-B O is of formula

A(iRbY) sorhild2) Y- R3- G y- Thr - Phe- Thr - Ser - Asp- Val - Ser- Ser-T
yr-Leu-d u-R8-d n- Al a- Al a-

Lys-d u-Phe-11e-Al a-Trp-Leu-Val-R4-B O is of formula
A AR AR 2 fy TR 51y Rr RS- VRS PES -

Asé-\)a?(- Sxyr Ser’- Tyﬁl%gﬁhgeu sE‘RD d n- Al a- Al a-

Lys-d u- Phe-11e-Al a- Tr p- Leu- Val - R4-d y- B Wherein B=
ggjsg%grﬁ‘#yz A=H, Ac-, Boc-, Fnbc- R = H's, D-Hs,
esam no- hi sti di ne, 2-am no-hi stidi ne,

b- hydr oxy- hi sti di ne, honohi sti di ne,

a - f L uor | -histidine o - pet hyl - hi stidi ne
AR By Il Wargle T St R g Co AR B

(a-am noi sobutyric acid) R3= Gu, Asp, Met, Leu,
refett_tably is Gu or Asp, npbst preferably IS
AddraHompdag, Arg R5=-Gy,Aib, Ala, D-Ala R6=Arg, Lys
or Ay R? =Arg, Lys or Gy, preferably Lys or Ay
R8=AFy or Aib And wherein, independentl z are
OABR 5 (Rt GheTsrEbe R SenAsp-Y ek Serier vk -Gl B
the proviso that w=l where z=I, Werein individual

am no acids may optionally carry protection groups,
conprising the steps of

Or is of formula

A-(R1)x-(R2)y-R3-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-R8-Gln-Ala-Ala-
Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-R4-B

Or is of formula

A-(R1)x-(R2)y-R3-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-R8-Gln-Ala-Ala-
Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-R4-Gly-B

Wherein

B=-OH oder —-NH2
A=H-, Ac-, Boc-, Fmoc-

R1 = His, D-His, desamino-histidine, 2-amino-histidine, B-hydroxy-histidine,
homodhistidine, alpha-fluoromethyl-histidine or alpha-methyl-histidine

= -Ala, D-Ala, -Val, D-Val, Gly, Aib (a-aminoisobutyric acid)
R3= Glu, Asp, Met, Leu, preferably is Glu or Asp, most preferably is Asp
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a. synthesizing the peptide on a solid phase by
se coupling of Fnocprotected, optionally furt
@EW%M%F?SS|de chain protected, am no acids or%/'CT/EPO 07ibootss
di pepti des conprising pseudoptoline dipeptides, in a
l'inear fashion, wth the proviso that at the uni que,
dne=sukﬁabge sequence position which reads -Val Ser -
respectively, and is highlighted
3§9b§>u“1 P§¢§\?n t he sequence formul as gi ven above,
R=Arg Lypsesgopr ol i ne di peptide is coupled to the
g%OMAng peptide chain which pseudoproline dipeptide is
] Rigelys ¢t SHY - redergbly diys 00BN sting of Fnoc- Val - Ser (yMe
I\@g)_@% 5k, Fnoc-Val - Ser (yH Hpr 0)- OH,
Frnoc-Ser (P) - Ser (yMe' Mepr o) - OH and
Froc- Ser (P) - Ser(yFprro) OH, and wherein P is an
a | eavabl e de cha ¢ [ _
%dgv}géelﬁnl PR emor\ﬁ ry’ a%i'r iC cb‘%gﬁ)p’ g’ té{l%{—éas ere x=1 and
8@M@mEﬁmwﬁoﬁat®#1wmme&erably P is not cleaved under
weakl y acidic condtions as defined bel ow, nost
preferably P is tert-butyl or is trityl, b. cleaving
tWeerBiaRhdidaud haiolabids may bphdam@s&nywe&m gR0ad, |y
deprotecting the peptide chain. The activity of GLP-I
peptides is highly susceptibe to changes in sequence,
alptiYing (R sRps bPheral sequence el ements al | owi ng of
some conservative substitution of residues. Apparently
m nor changes may still then have unforeseen effects
on bi gl ool - St r n
phar mac P Rlind' @2 rephde B  SEETRL By ApRRe IR Fmoc
gi ven i rpr8actedyugttionally Metherh stetablyesldalchalﬁmrmp@ah ajnino acids or

Medi ci na 39, 2 73 4 re : :
Seauenca BB of i isfs s AP BRRaes I ol ef fghion. wih the
l'iteral Iptovigt thai étahe Gﬁlqﬁmyowzﬂlﬁt@lﬂe samendelmeﬂbn which reads -Val-

opt | oS T e B et oty OreHB el st in the

probl enBse@Jenbé‘ﬂim\ﬂhl@é«' ivert Bbtve] RSt RBSIoPRIIAG dipkptelel iy coupled to
inefficient up to the point of near-inpossibility even

upon r epBaewYiRERARiie ghairEwhich pendoraling dipgplife fpglected from the
raising ﬁ@tﬂplcérﬁgetlh %@erﬁ{dér\ﬁal BERyMent3) by, 'I%IﬁocQQ‘/al Ser(y""pro)-
I ncreased racem sation or un eS|red si depr oduct
OH, Fmoc-Ser(P)-Ser(y" “Mpro)-OH and Fmoc-Ser(P)-Ser(y"" pro) -OH, and
wherein P is an acid-cleavable side chain protection group that is cleaved under
strongly acidic condition of at least 80% TFA in water, preferably P is not
cleaved under weakly acidic condtions as defined below, most preferably P is

tert-butyl or is trityl,

b. cleaving the peptide from the solid phase, and optionally deprotecting the
peptide chain.
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Various authors (Sarrauste, supra, and Adel horst et
Biol. Chem 269 (1994), 6275- 6278) haye

W%?\%?W%%W the secondary structure of native GLE-1/EP2007/000198

-peptides in aequeous solutioh by circul ar dichroism
spectroscopy (e.g. Chen et al.. (1974) Determ nation
OIfhetd'c’t&wl‘}ebﬂ GLRNbebedes if highlyofusq@ptibecionchanges dn|seesce, mostly the

Hel ghegeg 5%4 e@f‘%{g legqrs oaqllo&ynrgg rsncp%eSB Ir(i&%gr%givsegl}geétg% of residues.
C&;!m#éhﬂjﬂ nfindr Chdngés @ ROh&havp @ﬁfofe%eé‘nwffettb Sn Bibddgical kt@bllity or
of protein conformation. Biochem stry 8, 4108-4116) .

dereptos hndingrang halaﬁetnba@ape}@gle% REGHEY- (*1@951 reyiews forsugh is given in
Sb{aFrH&stté"&eeM&?tgl%ferég alag%ﬁﬁﬁtl ' M@dls’iilalmﬁﬁs@r? 3b afd@b@"?? §80 The core

however, asi | arger regions unor der ed
anaghehed portadn of e fGER+E eptifh éarmbe@m bisratpinet alrlewmﬁdsy change.
applied did not allow of allocating the correspondi ng
G.P-1 sequence parts to said structural elenents. -

Algrlagaid, isolid-pliace hyatesis pif dbll dength or pavtidl dehtades csgnpnhmg ktds core
IS connnnl bel i ev n th to,correlate wt

GRETBHOASeST Mgk PSR LGB HR 5PUPSRE HBk Seite Yepy neient up
| 19 \thel okt @€ hedt limpEssibilRy 6RRAUPO sepha%ecpwﬁﬁmgg EQteABiRE coupling times,
peptides of at l[east 10 aa._ |ength and do not

daising| eoupling fWPSFW‘TEIrﬂS%u%mﬂpFé‘bloér#‘?rﬁasé‘}/ rfegsatisation or undesired
NBfpRARLOIY. Fnoc-pseudoproline dipeptide units are
nowadays conmerci ally avail able; their synthesis has

been descri bed (Ruckle et al., Tetrahedron 1999,
5&(r®Wy authdr? §3arb i@ Supideridepdeadhorsilet al. 19B®]. Chem. 209 (1994), 6275-

Soc, 7 i ns ) i.d .. )
%Z?d (})’%‘?eofmagr?ézg%éh%%e ésga esg{d%%% %@9% 8Ot ARePides in acqueous
I sotutionlbg tingnlaaidichedsi specteosodpyt (e, d@treh eadl.. S@ﬂnmetemination of the

residues ipn the unigue centr enc

R e, B P mieu e L S aas A PR Bifehemisty 13,
aA30v3590f GréshfletH, 16 CAHIOPAsalahNE. ©. p(epsg) d&ﬁnﬁtﬁd‘d elkduhﬂrdlchrmsm
the partial sequence -Val-Ser- or_ -

ssﬁﬁﬁﬁrérferethﬁ) §¥ilyatigp, of prRtew ‘t?éf%att%eB&céftmléﬁy 3 ﬁ‘é%?“é é@rﬂld found

| JAKE Qhiko ], l&UQohl@nta@@%)'&nB tslféei bdtlcnd Y b’g%lrég)itlon of peptide
further introducing a second pseudoprollne residue in

thaekhenes, havewss psidadom much argen regions of mperdaugd and helical structure.
pfh%f gE&R's icnmétnfds{%ﬁgﬁéda&ld SEOMRNE 6F algcytl E}fle cor%s’b&dmg GLP-1

pseudopro |nes (0] present 1 nvention
Nequence patst todpid- (dShrall eRBmertazolAggiegationaandchepbeapmblems in solid-

;ﬁl%éevse dth];srlé) {l c%glm ?Jy betPFY] %ng tﬁeaé/r{ b orrela{ h\git}g: 8&&1&&0&: %}‘f extended
t esent | nventilon e conmbn structure O or mul a

|reg10ns of B-sheet structure. A low [-sheet structure contents is common to most peptides
of at least 10 aa. length and do not correlate with any unusual problem in synthetic

methodology.

Fmoc-pseudoproline dipeptide units are nowadays commercially available; their synthesis
has been described (Ruckle et al., Tetrahedron 1999, 55(37): 11281-11288; Keller et al.,
1998, J. Am. Chem. Soc. 120:2714-2720 for instance). Said pseudoproline peptides are
used for the least for introducing at least one of the central Serine residues in the unique

central sequence segment or sequence position or partial sequence —Val-Ser-Ser- allowing



VWherein Kis anmno acid residue selected fromthe

W(?%q%lt.}ﬁ%og‘g%si sting of Ser, Val, Phe, Ay and W@bﬁzfﬁ%‘ml%
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arries a side chain-protection group

is cleavabl e under strongly akidic conditions as
defined below, Rl 1,R 2, independently, are H, nethyl
@f ueinp pheudoystolile@ipeptidits dor dithentit partialldoquened tVa-Sef- or —Ser-Ser- at
R SR oGO this I BELOTHS HEaBb oA R Shd in addition to tha
Qf 3%k B tted inddAdcinla RBChdRABplolife &&ﬁk’eﬂi‘ﬁﬂﬁ@ﬂf)drﬁbﬂ'seq%ences -
I npact o ositively affecting tﬁe structure of the )
dPlsvihaoerp@pe-The » eressrably iy the gardiglneaneares—GlytThrs Said pseudoprolines
f ARl ?l'e@ent %Ueniiﬁlsﬁ‘re N-?R%E-E)g@idgﬂ?4%?—?,39&9%0?1)&51eQfarbtotgﬁates derived
present 1 nvention, to use rogtutani c acids as
e §epordlhr med hayirgt ip the egtexi eiths peséntinvetiopl thegommen structure
dggrotg ion chem stry (Tomasini, C et al. ,

tValedron I etters 2001, 42:521 1-5214). Nbre
preferably, only said first one pseudoproline residue
at either one of the two central Ser residue sites
within the GLP-1 seq as specified above is

enpl oyed in the pre @ et hod R sy hesi s. Thi s
meani ng no second psgugaprol i ne dipeptt it is
enpl oyed during s -@ s. MstR12refer said first
pseudoprol i ne di desli s (Em)c-Va)/N yMe, M) - OH
for use in soli# phase synthéﬁ+sﬂeccording to the
present invention—Conparative,exanpl es @Utily seeki ng
to synthesize GLP-1 peptides Tn the absence bf the
uni que pseudoprol i ne dipeptide of the present

invention are set forth in the experinental section,
| Whetsinrkaisi angind fdd edvjdec sdlaceedt fetin the @aduppiondistmmof Sad, Val, Phe, Gly

noti vated _th resent invention. Cauplin agents far
TOTRET R HEBPOCaEre Auhs RAIBRITSROT B5UR TROBCavable under
Badadl$ kyidicMonditibiis 44Cdefih&s b&léw PRPLROE is3epédiesdys , ard™l methyl or
ed. Spriggen Ver | ag Berlin/kbidelber%, 1993; al so see
ofityd uard BRO &5 Hy en mebyl collisl natye A drksoipsantoR11 and R12 influences

atrd s li Rdefisation 8F ﬁie%kptic@%&’rmié BEhd tRAGSERSIRIIAEY pr@ ofhatBibnce the

anhydrides (e.g. T3P:. propane phosphonic acid , '

anprdapioling’s gnpast plepostiyyly affeelipgale rustuse 0 h thegrawing peptilg chain
. aci d hal ogeni des (e.g. |CBF,

?@%&%t ﬂ%é'loroforniate), or they may be carbodii m des

(e.g. |-ethyl-3-(3-dinmethyl am nopropyl)-carbodiin de,

glt li$ gtg(r) of@é/sllb(fea rbgl?qcltsls mrgt%)réd ?r%%lﬁ\é Fn?eq(t of the present invention, to use

enz riaziné-deriv Ives
Fytabiheihioxy ik as phaidyprobing) moiety, requring special coupling and deprotection

R DR OLEL 97105 AL RO ) QLo OBldIT) Shu,

More preferably, only said first one pseudoproline residue at either one of the two central
Ser residue sites within the GLP-1 sequence as specified above is employed in the present
method of synthesis.This meaning no second pseudoproline dipeptide unit is employed
during synthesis. Most preferably said first pseudoproline dipeptide is Fmoc-Val-
Ser(yMe,Me)-OH for use in solid phase synthesis according to the present invention.



benzotri azol. In view of best yield, short reaction
and protection against racem zation duri n chai n

W%F@ﬁ@%‘){“?%n more preferred is.that the couplihgl/EP2007/000198
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reagent is selected fromthe @roup consisting of
uronium salts and phosphonium salts of the

bevizmtdtve zedmptapatilyescedingiot syvidedingGBP rpeptidea b Che}dblsehce of the
acid functi o al o%pgl I_Blthat t.he r.eaction
dgp

JUHauE psgudartg ’é“s%‘ﬂ CPARSENt 1RYANYion, prg Sah@rtﬁﬂ%@w ?@eﬂmemal

Re&fcar iadraaxaineloBRctife t&:‘ﬂﬁlballﬁ'rdﬁllénhl fRa o tRRARYROETESE invention.
coupl i ng salts are e.g. HBTU

(Ol Hbenzotriazole-l-yl)-N, N N, N -tetramethyl uroni um

W{l%%:%a 2 S%?E)@é[g(%eiqy rrsllgn g?%ﬂ%%ﬂ;@é&%ﬁfrﬁ art (see Bodansky, M. ,
Hisoaiples of Bpptils (Syathes)s, pi=y:] CSpr(rBem‘z’cxiagl Bezlin/Heidelberg, 1993; also see

dé%gﬁs o1y orf 651i% g)s [c)éu%k ih dl <€;€ 'tlj'les therein). Coupling reagents may be
(rhixéd !dth@dxﬁ:dﬂs 0.0 menﬁmpdﬂe@&ipﬁeﬂle ydid ahnhyddde3 oBether acylating agents
t(sg}{ gf;n%ttlg%F% F:%%Ié Hg] 6{}5? Ihglf L eo ?5{;) )SIEB?t g%ﬁutﬁqgroformiate) or they
]mélys 5o Grotimdiee (dy| ll-’étH’ﬂBl-(mcﬁrﬁéthﬂﬁth@ﬁl@pﬁF 3drBadiintitfe] Wiisopropyl-

(7-azabenzotriazol -1 -

t(cethoamtdﬁwaavwdumnﬁ@%amq:%ﬁndg%\@é FSPE?ET 3digthoxyphosphoryloxy)-

(lq § bepRRSnNee fH)%Q} - Wrddibm Jor3 ﬁosphonlum salt derivatives of
t ét’r anet hyl urom um tetrafl uoroborate) TOTU (O

[bepzotadzet hoxycar bonyl ) met hyl eneami no] - N, N, N, N'-t et ram

et hyl uronium tetrafl uoroborate), HAPyU

(O (benzotriazol - 1-yl)oxybis-(pyrrolidino)-uronium

Hexaéw wbr desn gsqdd ashert réycebre tiats! qn,d prh@cthats&gahsagiemizéatbnaduring

e whose conl K f
(Fathe SRR Euion Hire Fertburt S A6k fousfite Babe i RlskEe Fom g group
]d&nmm(;ﬁg fof hﬁﬁlu&%ﬁltuSﬂ?hoqﬂloﬁﬁm&alﬁﬁfgl&{jhbﬁﬁdmaml @batle of activating
Tl 0 acl or a 0O acCl erivative,
i aRRUiS ol peiign flons WAl fl}ee{F%?t‘O%tséPF@QPW“%e presence of
hi Bgler edite aﬁd lﬁé@ﬁmﬁ@fe@éd Sknipl@&nsr kitht hiukl 6f PhéPHonium
are Hnigbase ( N, N-diiso yl et hyl am ne

NONPlingj itk \area Arigl HlBéFU gOA! epzqnam Hoyh N AB,N’ getgumethyluronium
t |
l{ekﬁ{ld@y gsrph%tpg]?@g'r b &%&ﬁh > nghg’%}}ktgllg ’((Yﬂr?%trﬁgfanﬁno")‘-phé@phomum

bei ng s rarg
pregdtbrogiphgsphate), s I\Pylmmyl Kchrrphmilazqi@l(yNMX;rtripyrrcltﬂimdpubsmbonium

( g LhY | RR fpd 3 | ) _
hef(f?ﬂu ror?égsp%e)huslg%d coup m;( gf{? Iglgérg%elxzr?txliazbl% 1-yD)-1,1,3,3
petrdmethyl@pniom dexgfluoropheasgbiite), vEETUOT (Ohld-behlpatbenzantlzole-1-yl)-
t%ﬁ?,fi-tetramethyluronium tetrafluoroborate), HATU (O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate), TATU (O-(7-azabenzotriazol-1-y1)-1,1,3,3-
tetramethyluronium tetrafluoroborate), TOTU (O-
[cyano(ethoxycarbonyl)methyleneamino]-N,N,N’ N’’-tetramethyluronium
tetrafluoroborate), HAPyU (O-(benzotriazol-1-yl)oxybis-(pyrrolidino)-uronium

hexafluorophosphate.

Preferably, the base reagent is a weak base whose conjugated acid has a pKa value of from

pKa 7.5 to 15, more preferably of from pKa 7.5 to 10, with the exclusion of an a-amino



10

15

20

25

30

is al so known (see Bodansky, supra). Their use is
(gartlcularly preferred when using the highly

a‘{0749%ﬂ4?6ng, afore said uroni um or phosphoni unt SHFP2007/000198
coupling reagents. Hence it i% further preferred that
the coupling reagent additive is a nucleophilic

Hyebtion W & pepvidel olangiap adill er &hinb @dfimda@slaaeé | andtvatchetsbepreferably is
nore preferably havin a aci ilic
Mhﬁ?'a\aﬁxy?tef‘ﬁﬁi]é’thi“@ﬁr RS of s ﬁxﬁ)lgwm?éwd&fe Hinig-
Nagd yd 8 @Lbcﬁisblfr%ﬁéhilﬁxhﬁn ney, N’U&lﬁll%lﬂﬁlﬁﬁ@r ahl aszamlpyndme 2,6-
cou ive is a N hydroxy-benzotriazol

d@@lﬁﬂmdr@e (0<15|N alkplymerphalive it the alky] bejeg piyaight we pragehedsC1-C4
aggktﬁgggﬁéﬁi Shggﬁégﬁﬁégﬁﬁb¥ﬂg%een §Hﬁgr§gggmkﬁ% 24,6

hamg&ymmdmmﬂdmoﬁmNﬂmmw%hamgﬂmuand EP- 410 182 and whose
respective disclosure is incorporated by reference
hereto. Exanples are e.g. N hydroxy-succini m de,

N:H&}{dé Of(glouﬁlnﬂg alidhives, Gn ﬁarﬁé{ﬂ)arlo,f 2oupling Gditﬂﬁ)\tds ioﬁzh'eﬂﬁnzotﬂazol type,

7-az zotriazol e and .
Nﬁ ﬁ%ﬁ‘ﬂ‘k‘ﬁ’/‘b éﬂﬁ% ge?%%’zmsgpre if UseNS iR ic g}y Bt s e the
dggHly adtivaese, afdPe Bad hioalnAsd YhoRpHRhRT &t couplind r8Bhts. Hence it is
preferred embodi ment , t he coupling reagent additive is
Hydhes pyefgral Gatie coupling gesgent additve, isn Beqlqoabilig dydroxy compound
RPN UMY Rlde £RUROHBYSs, %01% Qﬂefagg' RAd tdnv§§d1@r1§1cleoph1hc N-
known and their use in coupling chéem st y has been
dedory Herttion orhefeirs NalsomidenortUsA8066 £t N-pryl supstituted triazeno, most
pg%ﬁ%:%agfxgh% gg(ul%ﬁfﬁé géldltl&e QY o%?{& g%%giﬁ%cﬁ Jegl/zﬁlv"élioxal -hydroxy-
rl&agmﬁzor «ienmtm)eot IISJ ran ON W@x&bd&otﬂaanﬂsdedmtlvng Such coupling

as an o n coyva si de chai.n

HRRE N B RpSoidy e Peel R TBE uThiR v mpgpo407910
Ce0 CEMS 1081 8D afd wHOE respestived @istadund & ﬁle&pbﬂafeﬂ Ughrefdténce hereto.
all cyclical processing steps of sol

hase ..
SYRMRESi s3I n®&  AFBYEPYPRFERIEYCar | - hpsshg &3 dgtihydro-d-ox0-1,23-
eyehafdidmirt , (HOGBY! ONihydroRy-7RAMSRIARZHNE SEOAF OWRl | NJhydroxy-

reagent is an ur oni um sal t reagent and preferably is

Hrerg triapgip (HOB BTy dggxy -beneiriazie dlepyaiives aip PWF@abe@flfeFﬁd in a

trﬂﬁs g%eh%ﬂo@xnféﬁmg@hbl% Zéent additive is hydroxy-3,4-dihydro-4-oxo-

N-hydr oxy- 3, 4-di hydr o- 4- 0x01, benzotriazine or a

slal,3-betretrrgine. ThIS enbodlnent is mainly preferred for

u h

%@moﬁx}lgl rr%il/ta oﬁlg? tdr %g srﬁ&ggdgﬁlltwgsl\ggpr gw i %F@ glﬁeﬁjgl?sg in couplmg
bobemisey h@SbeﬁmﬂésclhiEduﬁ)edlStﬁime ih AS#&0G64RAtL I on reacti on

during side-chain cyclization.

It is also possible to employ, concomittant with its role as a coupling auxilliary, e.g. HOBt
as a ion-pairing reagent for protection of Arg side chains during synthesis, as an option to
covalent side chain protection of Arg. In that case, a sufficiently high concentratio of HOBt

must be maintained through out all cyclical processing steps of solid phase synthesis.

In a further particularly preferred embodiment, the uronium or phosphonium salt coupling
reagent is an uronium salt reagent and preferably is HCTU, TCTU or HBTU and even

more preferably is used in the reaction in combination with N-hydroxy-3,4-dihydro-4-oxo-



In the context of the present invention, it is to be
t hat HCTU and TCTU are defined as to be
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conmonly understood in the ar8 despite that these
conmpounds and possi bl e anal ogues have been shown to
ClQIIB)-Ibe&Btrﬂﬁmé 804 isatltrth&ﬁoﬂ‘r‘iﬁhiekmbdicﬁmhﬁris inhimiy @refetred fur wse in chain

i et f cr structu al

drgeton ep SpBc B ST eehor Pebueine perDloextigg eroup,
G plaiy QQWBE@GQ@B& for lﬁéﬁﬁiaﬂﬁﬂﬁﬁétloﬂﬁﬂnhﬁﬁé@éﬁahﬁlwhzatlon
Applications ", Chimca QOggi 2002, 20:37-41),
N-am di no substituent on the heterocyclic core g| Vi ng
Mh$fe doftedt &i{ﬁ@%rqgéﬂmn%r{tiﬂﬁ,t itls&o BQ ﬁ&t@@firat H@Tﬁhﬁd RCESLAL defined
context, suc 'ass of conpounds 1s termed
' agua bt dicompasspe by thsabras éurortitﬁm walordagent’sas| cpnm@ag'etmdsrstood in the
AR o st B RBORRE Bl o B By PRSP ol 8

as routinely
dﬁmﬁtrdsﬁ niolikey eatHer than @n umniulm ROy by pedahdo fiveystah stNtcf(Eé mallysis (O.

e, lyw gP\SPQI zﬁﬁ%"%{%nﬁﬁj} B ga‘% %\9&6 oia CpPlirg Reagents:

spévmpﬁzsmwh vmkﬁzaanﬁnlfcwms netHimaR e 8002N26:B248Y, hn NO4midino
all steps of solid-phase synthesis. NWP is a preferred

sybspsent o thschesgrpqysli eqruglmg Hpop? BrRRidiyn strptere dpggsdy In the

Cﬁ?&b%tec@néé&tt Rudd QA8 bs chimpofitlts: is {RmEd @h%n&ﬁﬁ&b&ye s%&lﬁ‘sso&’ Wonium
-2 eg. of such Fnobc am no acid reagent pefi eq. of

rsehmagw-i acsording [ ths prelsent indertrinno f uncti on as

determ nable e.g. by Kaiser Test. The coupling

tenperature is usually in the range of from15 to

am@;temgp et ihalbhsg lattile Nax rosi bag:apted&phz{srrbmtmeb'rdouc ortheiat, e.g. with

t | ng. r eage al | raty e of

50 PSR Jioc RHRMT mbiPRe P Rt M) or

aﬁmaﬂh?l&gﬁlaﬁhﬁdet (l’m/[]F’DEBbﬂﬂox(gﬁmt hpolpr fEed sdlvenendolv@fits are routmely

havj. n evi sed t hod .of synthesis_ allow of hi

;ﬂpa“ﬂ‘diqaf emrbfa{fd st 0&§Pglém PRty ITT Wﬁ’ is @pfs ?qfr ISB’éﬁfgt

W t hout being forced to use precious, bi ohazar dous

reagents in excessive anmount, essentially wasting nost

dfmach amingxecidss o fipeptisies @ pPrafprally efopplgdntigh normal 1-3 eq., more
a6l RPofly uPSy. F Bo 2BBIrBgY of lid-

g, 0P oy 3PS, Bk sy 4 R st R e o pectives ol

akaseo bgm@upgl;noaﬁelcm las kdsterminablet qig By tKqisgp, Test. The coupling

. ) V.¢€ 0] 0
Eg@@%@% }sofige{fgl?olﬁ g&?g}l}ggé fo(g r% ¥§¢ op30 C, esepemall)ﬂ/pwhere using
(phbsphdaimardryuroniu@s Iype Zplipling reagents. Typlcally, a temperature of about 20 to

25°C is applied for coupling. — It is an advantage of the method of the present invention

(o) COIIlpI'lSC an

having devised a method of synthesis allowing of high yield of product or excellent purity
of GLP-1 product without being forced to use precious, biohazardous reagents in excessive

amount, essentially wasting most of that excess in the reaction’s effluents.

Protections groups and their use, mainly for protection of amino acid side chains or Na-
terminal amino groups, are well known in the art (cp. Bodanzsky, supra). Commonly
employed carboxy-protection groups for Glu, Asp are e.g. Mpe, O-1-Adamantyl, O-benzyl

and even simply alkyl esters may be used, though less commonly used. For sake of ease,
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and even sinply al kyl esters nmay be used, though |ess
nnnnlg used. For sake of ease, typlcally and
?y tert.butyl groups are used. -TyrosTﬂ”ﬁEﬁmH@mﬂm
protected by different protec®ion groups, e.g.
tert.butyl ether or Z- or nore preferably 2-Brono-Z
agpiedly. antl iprofératlgl oM. buyyl ResIPS Bleisédd -Thassin fri'ay yt ploksetedlby different
protection groups sucr s 2-chloro-trityl or 4-nethoxy
d’t‘ot&"twfl FIRHPROXS - EH-PYYY etg?rocu pé: OPMOFRPIRIsTaply £Bremo-4 estels. It is

tdquIWl paRsibIe td ssretm@mlabhom&wféw hpd5RYRs 2MAlof>- trityl or 4-methoxy
preferably, it is a tertiary b F (tBu) protection

i meghexyritrity] arpvepst Bretseaply. §|1~‘d=étft§lﬂ &F A tarsbutd @rtecdien grup, More
e(?%ﬁe}aﬁlé/hltqygﬁmﬁ'% I?)g{yi ﬁtgh}aplto@dtug{ ?‘Hﬁ’pdlrﬁe %&Xhe tgros?ll side chain is

I Cl er stron I c-con
-m@ﬁerd tne tq:nmyfbotyil othergThﬂﬁrBurmgupbeoer effiercatly ym&é@mtdedstrongly

t
2ok S e REERT B Ay P o e PSS sei o g the eroup
(dabilétmg&ifmlﬁlKﬂﬁ)g;&ﬁﬁﬂiymmyidro%mkoﬁlranyl -5-sulfonyl (Pbf), adamantyloxy-
ar noon

b |
'zcséo 0359 3n<§eﬁi §ﬁ@vhwe%ebﬁmslnar?e%aﬂﬁd)ﬁyﬁamethy@mmewlfonﬂ 6-
(sBrsayl én{b?t h%ho&y&;ﬁtﬁ tdméamm&emx@?ﬁs &M&p%h #tSMALebrt. butyl-

and its ert.buty 2,3 6-tetrane honol ogue

(Zrhf Oytetpmetiyt howipgm (B B BOS whléber@@nlmé@vedslmderrﬁgpygly acidic
Ia&)h&'lhsn %r&'ﬁhé&)%v@SMgl%fﬂr&g%g%bﬁ\{g PbMPIFn% Mnef s?pxlei"erably, it is

M, nost era
gﬂxﬁb’aioncﬂcphabﬂmmc@wnwlf sule ¢baighandes stmnglyr aogtlcr gwgllty)ns m usually

acidi c d|t| I i )
S5 SR PR R, o BBPASRY T JBRL e g
ahseMrechd wip. bePrP(bf’ Mcleawgel ras 3. thetughtedelefrers— Noeahagmt to optional

rate .i.s the hte eye - te e _hi tlona
PR RGP O S BRE i O Sk P, iy TRy Wl and
tptele@ablyl gtotadgyd Bee. i Wit cukyll |y5r and, ﬁhbﬁfpee]tt’f&bblg lt(ﬁf mttszlc t)&fér Bwdes of
e.g. tert.-butyl or trity nost. prefera
tREPECND AFF coalldreipses it e g e pistimsd sjnee eventually

fleqaHR BydrSe &olym: rémBRNBY kxtedd2@UBUbARMSat uBHAY ra8ic incubation,
si nce eventual y requiring hydrogenol ytic renoval or

exhieth iicbpth sgupbytundesirable. sSimdlag Fepsiderations apabyutearrptestion of Lys or
Vﬁérg Br Hgmg Q§slfhe g}sﬁ:laily aﬁH‘%@ot egbngs 18 rg@eét@({ with Boc - TIIP must no

consi derations’ Lys or
Heaessdrily protected ypring$dlid-phass Spmtbcsesa sholug/h prey:stidrswnh typlcally Boc is

prrgtte c{ ed M retIgQrdsB AUdte chza;[ Ig Otg&ll%;l p‘%ﬁ’eeﬁ’éfehéaldy ]ﬁ valid both for the

sol’l ase s Rési s
pramrﬂcn-ammd mmhastw/qbll as &bl tlyelﬂbdxomslogucfsf erred. - As
regards side chain protection groups, the afore said
is valid both for the natural L-am nd acids as well as
fTHe sbli@plias®s ot agdeesood B € svdundtosati@, ndnisSluble stigort material,

e e%qsr{trg d ;g)lsr? ége gqgstg usnltlcato(r) m%reS é)olnlngonl)p :9 Sol?rglerlflcbcl)rgamc resin such as
for instance the classical polystyrene-divinylbenzene resin (PS resin) used by Merrifield
along with hydroxybenzyl-phenyl integral linker moieties for attaching peptide thereto or
PS resin used by Wang with hydroxy-benzyl-p-benzyloxy moieties directly linked to the
resin. Such functional sites for attachment of peptide are termed linker in the present

context, and are understood to be tacidly inferred as a mandatory feature by the term

‘solid-phase’ in the present context. If need be, other linker moieties such as e.g. more



such controlled pore size glass, silica or nore
a polyneric organic resin such as for
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resin (PS resin) used by Merrlofield along with
hydr oxybenzyl - phenyl integral |inker noieties for
apeddized Jopiaghncd endré ecidtiabilel linkers ﬁﬁy e Gsreh@r @xylft&l&hmghe said first,

Wi t oxy enzyl - p | ox es directl
e ahe R SelFL R oV AR o GHSH e (eGarepgy o handle’ i the

adri aphvmpt ex‘%fnplﬂz@ Pbf dRicRI Sret GRKERD dri MERIle-tdint REmMPELSENdre  (4-
context, and are understood to be tacidl inferred as

anethararaheny))-amanomethyl1gy -hyfisoxyaerhyl ausl (4cmesheplenylaminganethyl- or
g-glggx%sa&maﬂyfltf%xéondlspﬁas%g@rk&? At e5qdo! 5“6}% epén?tése§04s) in O or

a5 e.qg. norespeci al | zed, for 1nsta
aeilidkdgalsd Itm pdpitidk amSemHySpb@Wblyr allmwmg batht o @encmmh ef C-terminal

[ 1] he .. de . [
IR T A ——

tthe pikdnt irfveitidnpra Sblﬁ&ljmitseﬁediﬁ fsmb i Eyhthesis kindatkily comprises at

Jeh '8%/ bﬁé}a@l Jolghioh bﬁ%ﬁwﬁwh 6% Parhg i HAPRYP caffgmaterial; such

(1fkBESNYdnRREaAY) de @dﬂsﬂ@x@ﬂtag')éh 1mﬁfobﬂ1Q¥cﬁﬁx@l%¥f¥&I Eﬁé{lp RSuillier et al.,
solid phases (Atkinson et al 2000 . 65,

Soheg) Revial 06289 1-RILY % 200D Eypieallyha gh’ébﬁ?ldjephﬁﬁﬂ gqnwnsmg an inert solid
rsﬁﬁﬁﬁﬁgﬂ ¥&h ¥ ada}eLsQng) dirke t&fch&ﬁf&ﬁrl{ahﬁ’é‘ ofis IGH&@&maH@L: group

acld or carboxam de group upon final cleavage of
pﬁélpwmze)f Rexdationedthramigpgeid M@ept@dep oses of the present

[ [ u
L
F(ahdzitﬂzoohhmpMerek Riasciencds, Ghmany] wﬂlcp h&samdzﬂﬂe wiith tdififérexit ;grafted

a 5§| IP{n rsS%rsPnZ%? |a§WEE‘¥ 6@% Fuid Fesglt agci71 also impact synthetic
@Rt Vin thoQort of ti2e ﬁﬂé%nﬁﬂn@&)ﬂon-ﬁysﬁldf al doyd pﬁas@lrﬂeﬁle up from a
SO|Id phase conprising an inert solid sugport or resin
i linkergefr haadlemepigty\and agfes esingthet ig devaid af PRYtUrathegpolyogyalkylene

| deps&ifts Rf préeméll. ?ntgérﬂl{ﬁ g@éfle@WE@or‘}folﬁﬁ%l@lb&r}e%st dhd hence solid
amno acid or peptid More conpl ex PEGgrafted

g&lﬁgﬁsatr«;/leémefprésd g asqmafeabl.‘/tdewtaag@! hyr}h%@rasmbma@ylﬁn TG
(Novabi ochem Merck Biosci ences, Germany) which are
avai l able with different grafted handl es or linkers
aRasinyos esed mpthic present antenandefrstinied mesh size @ifcbuadag of standards),

VWP Ql'(x: 13 a§<¥1ft] %5‘ %?6 ﬁleé?II tno?e pq%}g%bl%/ollﬁ() gﬁbﬁlﬁ)cnqghe)(t of the

resent 1 nvention, ’use o ase made up froma
Ilnker or handle noiety and a PS resin that is devoid
refe

ki o e B, 5 o AR B Sy BfpEed fiperaing

hshoeles@bledinker described in Holmes et al., 1995, J. Org. Chem. 60, 2318). In another
preferred embodiment, the solid phases of the present invention allows of cleavage of
peptide from a solid phase under strongly acidic conditions. By definition, according to the
present invention, a strongly acidic condition as being opposed to a weakly acidic
condition means applying at least 50% (v/v) trifluoro acetic acid (TFA) in the solvent.
Further, conversely, a protection group requiring strongly acidic condition for removal is a

protection group that can be removed, at the very least, by 80% TFA . Accordingly,



phase are less preferred and are preferably discl ai med
t he resent i nvention. Resins as used in the
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of standards), which is aboutll50-500 nesh, nore

preferably 100 to 400 nmesh. It is possible to use
Prsteaioh@asuph that teguiey &/eh sedhgasacidarsudinstEMdEn@ come under the afore
car boxa e generatlng, ot ocl eavabl e |i nker

d%‘?’é‘PP‘iS‘g‘{T IPIOR K thpeoniaxt ‘z%tflpt ¢ pregrghinveption.y g - Chem 60,

28 1R hkly laBiddN@nbRibn Y 8drakd %S‘ Ha Ve B oTONtwv) B $®kITFA, preferably
phases of the Fresent invention_ allows of cleavage of

e 0l o 1oV b The (o seiccinillss rodurp Eagpoptiall aypinative cleavage

GRAOYI PER in ﬁé’m&%‘&%ﬁﬂhﬁé & ngbi@fftquﬁ | NGreleGr dt ib%st% ‘Béﬁm

invention, a strongly acidic condition as bei

opposed to a weakly acidic condition nmeans applylng at
t% nsseoc(i/f}_cu F?Iﬁ‘)’x} torfI t !%\%g({sg%tal%\%nggrb? abgv\-lleF'sA‘ ealrfroég :)(E]I?P 1 peptides

rcﬂmued fréng tiset Solidh ghase and Khivihgdeatnbstiroricompleeiypdeplotéctedare giving

protectjon group that can be renoved, at the very

taauy. gel&gu%@%tww“ Roe eﬁrwgwﬁy ﬁrla?)&ff jobyentsrog aﬂgerttheexmres
r@adiifEsuBN §od! SoORMBIE EasAE tedSltsSH 6bhsRirable 1688es YT tma&PHAE in particular
under the afore mentioned definition in the context of

takengp et filtrafipn, caperabions forneagriajiom et csobiénehasq. onln ¢ preferred

de%{ﬂoﬁr?&np Ynd ?o\ﬂd a&' QL% eﬁﬁ)aset fatSis Q%é‘bﬁda‘froﬂrtﬁ&? %tﬂpi)%tected
having 0. 1%t o /6TFA The term ' acid-1|abi | ers

tpepadesundei witakly agidanedndiions/es Mleed/d@ee,mamg an @%szFbNersnhd phase.
%%[}éh%'lirg@‘ggﬁg%eaﬁ %HPlsecﬁ‘{avéfﬂBrﬁ t?t%]%rllﬁ rpthJe a{% id 8% tin 3econd

hour pecifiIc con

i sapesidé chajn depeteatzd wedes preaighy z@oﬂlﬁdaditlop:eqstdeﬂmesi abbeaved
fromthe solid phase and having been nostly or

conpl etely deprotected are giving foany, gel eous

dalout fupther pitfefedi@BtiddienRanTHIGIP- & pEPtidyELid sa dley ﬁ’ﬂtnSth@fesin asaC-

sol vent s nrxtures dl such gelous solutiao

éserarlvﬁ Fabeamade; .Frxefgﬁ eré%uamféﬂroes e gsrerﬁaager%l%a arej 8. PAL
Redih (S4-AhindnRag)1- Stdqh}fdkdx%%b)@ﬁ vaR|E @&H Q:E‘t%r)f Sikber resin (Sieber,
separation from'so hase. In aggre erred

b b7 ekptrabedrpn é@!tu a&p RY¥R 15 related | Hapthpydaeide Hape iresins (e.g.
CU%\?S@Q@? ]{:11(119 Shiab %gms(tRlullJ Hpﬁ%ﬁ?gt%emptktg QSngﬂr BAL resin (4-

acidic conditions’as defined above, using
a(érfekmyé-BJSFcbn@@)bxmhmax)ebutm s@efh ptiete, Tétrahedrby ﬂm 43:3543),

p“?&%}aglg/c n & aﬁg?bgfé%rgoa;gmﬁ %%ne%%&nﬁ?gsﬁy %%fs‘%fﬁﬁlgl& Lhe. L kngber resin or

ima's ecte
sdthanngdnyenalamtiec t)(pentzbsml onBAds relad | wiach aloo\ados tha owst preferred
fé”g? preferred enbodi enent, the GLP-1 peptides is
5 P85 rom the resin as a Ctermina
In another preferred embodiment, the solid phase is an acid-labile solid phase which is

liberating a C-terminal carboxylic acid upon cleavage of the protected peptide from the
solid phase. Both examples and further preferred embodiments of such are 2’-chloro-trityl,
4-methoxy or 4,4’-dimethoxy-trityl, 4-methyltrityl resins or related, but different 2-(4-
hydroxy-phenyl)-2,2-diphenyl-acetyl resin derivable from an amino- or hydroxy
functionalized resin by acylation with Bayer’s 4-carboxytrityl linker, and sold for instance
under the brand of Novasyn TG resin. Further examples are e.g. acid-labile Rink acid resin

(4-(2’,4’-dimethoxyphenyl-hydroxymethyl)phenoxy, Rink et al., 1987, Tetrahedron Lett.
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resins are e.g. PAL resin
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ester), Sieber resin (Sieber,l12P. 1987, Tetrahedron
Lett. 28, 2107) or related xant henyl am de type resins
(28, 3g87)Llﬁ‘a'ﬂ3[@H§BZ)emrﬂ'S’lébeﬁBﬂ de 1085 i Tetrbliddron, Ldtt. 28 9614,7; HMPB: 4-

Tetra ed on Lett 8: 37 BAL resi 4- .
(hydsoy ylg éi‘Pi‘P@’ﬁZl ‘o%W“b&‘Elﬁ?Fﬁdgs 3 &7eqndacy hgndle to a rink
Ta%haé\llaﬁ%%ldéfﬁtahve tﬂ&e&543) preferably an acid-labile

Car boxym de generating resin is used such as e.g.

Si eber resin or other xantenylam de type resin or BAL

I X

5L ARl M p 8 AFAERG (BE Ll Sy NG TERbBnerminally
aoipled wizhé esis of redinhlande (Sxsolotphass drirdser qttiiomglyaesm with handle).
C-terminal carboxylic acid upon cleavage of the

protected peptide fromthe solid phase. Both exanpl es
augkhéru pielbegred pafrefpaftfc&ldr pefiiudi sl’tf&ﬁhh@esOfmdS tespecave peptlde -solid phase

2' -chl oro- t hox di.me hox r

AORIYBHE PY ﬁlftﬁs Yeloui along, orr I%Bf‘%’&‘a“%‘bt““%‘u F APV f%&eaprefemd
hvdhogenhenyl ) - 2, 2- di phenyl -acetyl resin derivable
froman am no- or hydroxy functionalized resin by
acylation with Bayer's 4-carboxytrityl Iinker, and

sold for instance under the brand of Novasyn TG resin.
Further exanples are e.g. acid-labile Rink acid resin

(4-12'A- Hi&:@lliafﬁitlﬁbx-if phBlrey ThriSeaAsR-MakBéndey-gehoxGlu-@yrlin-Ala-
et al i -

resin A(l% é}u %— Rﬁd%gg‘?h%f;eg‘ ?gﬁ%‘fﬁgs %g%{ﬁl\fﬁ?-muﬂlthp
6147, PhNH’Br—Sék—Adple&yﬂmeLea-Gmﬂhp@phhn@baMu “Phe-Ile-
usual | ou Seco ry handle to a rink am de

resi n’%? T @ %‘Z‘?YS@YN% Most preferably, the

pepti de accordlng to the present invention is

car boxyt er m nal I&?/ couFI ed to the_ resin or resin hand

( S=4oA-HisphadurlyTBsPhe- D SearapMpl-Pesier Tuf-Fov- ﬁ&hﬁly@n -Ala-

Fur t heya PYeERIPIRMIEA B- R Tlel Sl -Alg @%mgdelyse g+ RNFRAIAM-Gly-
respective Eetlde sol i d phase co ates as |isted

bel owTh&beh higberiAspMremeari o Law-Olp-0heGlibdlg et 1p-duys-kidiy-Phe-

pref ery.e
A-Hi s- Th Qa?ﬁjﬂ%\ Pr%{-:g (E’% Arigh(?lyé)eI? OfAé\gI Val - Ser - Ser - Tyr -
Leu-J u-dy-dn- Ala-
Al a- Lys-d u- Phe-11e-Al a-Ti p-Leu-Val -Lys-d y-Arg-S or
A-H s-Ala-d u-dy-Thr-
3. A-His-D-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-

Ala-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Gly-S or A-His-D-Ala-Glu-
Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-
Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Gly-OH or -NH,

4. A-D-Ala-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-
Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Lys-S or A-D-Ala-Glu-Gly-
Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-
Ile-Ala-Trp-Leu-Val-Lys-Gly-Arg-Lys-NH,



Phe- Thr - Ser - Asp- Val - Ser- Ser-Tyr-Leu-d u-d y-d n- Al a- Al
J u-Phe-11e- Al a-Trp-Leu-Val -Lys-d y-Ar

-NH 2 2.
W%qu)é@%,&?ﬁa A u-d y- Thr - Phe- Thr - Ser - Asp- Val - Serlg(.‘sgplgzpw/goows
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Leu-A u-@y-dn-Al a- 13
Al a-Lys-Q3 u- Phe-11e-Al a-Trp-Leu-Val -Arg-dy-Arg-dy-S
or A-His- Ala Au-dy-

;—h,r/_\ﬁ (F: %9 Sﬁ'pﬂﬁs Q"h}{ er-ASs%rVeﬁ eSrer-Egr- ﬁ-%llllj-_(}%-&_lrgApa-ﬂa-Lys-

| | e- Alca-Phétb-Alk- Vil EeAL @l HyY-NOr ¥al A rg-S06k A-GhNGR/-Bhr-Phe-Thr-Ser-
A-H s-D Al a-d u-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Ty
r - LeuAsp1Ya&Ser-Sgrdyr-Leu- -Glu-Gly-Gln-Ala-Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-

élr aA’-NI—\ﬁ, hﬁﬁﬁﬁ%@Nﬁzekﬂhaﬂ&%ﬁ%ﬁ}@' N&YBvEfiné AMer is o
d y- Thmirefrebitic 8ad orsmetiylalaBae, Garmon)y refested @ by Gheakgpnym —
n- Al aAAb%] NS G u-
Phe- I '8 °F‘rp Leu-Val -Lys-G y-Qd y- OH or -NH2 4.
A-D- Al a-d u-d y-Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - Le
u-Gu-dy-dn-Ala- Ala-Lys-@ u-Phe-lle-Ala-Tf
-Leu-Val -Lys-A@ y-Arg-Lys-S or A-D-Ala-Ju-dy-
Thr - Phe- Thr - Ser - Asp- Val - Ser- Ser- Tyr-Leu-d u-d y-d n- Al
a- Al a- Lys- d u- Phe-
| Expementsy n- | eu- Val - Lys- G y- Arg- Lys- NH 25.
A-d u-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - Leu- G u-
GIy-GIn-AIa-AIa-Lys- Glu Phe-1le-Ala-T f

i -Hj layGly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-

la-Ala-Lys-C - :
anhdceVaiH%r(WMf‘M“’ toé:{DHVaI - Lys- Nor Val -Arg NH 2 with

Nor Val being Nor-L-valine which is a- am noi sobutyric

acid or a-nethylalanine, coormonly referred to by the

akronym - Aib for short. Experinents Exanple 1:

SHatdpeed Fephific was obtained by linear Fmoc synthesis. All amino acids coupled were

H Hi s- Al a-d u- GI¥ Thr - Phe- Thr - Ser - ASP Val - Ser - Ser - Tyr -

Lceaimealﬂlv@waﬂ@% IMPEMANeANtifQ acify eptfel for ongcqupting stepwhere the
é@hmé‘fi@eﬁ& 'Fﬁfog \gl MedHerpl QBHN@btained from Merck Biosciences

roVOH The above pept| de was

dEman é@lhwbach/ﬁ?@ananvmbb@wqhh@sb@nd Arqdugtp) wes senrled to the N-
GOMY Jlaq q%qggﬁé S%Fg?ief,&f @iu din ﬂl\éacloll@p Lpsy\ﬁﬁgﬁs %Eﬂé’?'g’x%tlon, the last

aci ds, ept one coupling step
His residue was coupled as a Boc-His residue; no protection was conferred to His-side

chain. Side chain protection groups employed; for ease of listing, the use of N-terminal
Fmoc protection is not further mentioned: Arg(Pbf), Asp(tbu), GIn(Trt), Glu(tbu),
Lys(Boc), Ser(tbu), Thr(tbu), Trp(Boc), Tyr(tbu).

Synthesis at 3mmol scale started on a Fmoc-Gly-2-chlorotrityl polystyrene resin (i.e. 2-
CTC resin preloaded with Fmoc-glycine, order number RAA-1039, Loading: > 0.5
mmol/mL, 100-200 Mesh, obtained from CBL-Patras, Greece). Initially, resin was swelled
with dichloromethane. Standard Fmoc Synthesis using 2 to 2.5 eq. of Fmoc amino acids
for coupling, employing HBTU activation of amino acids at 25°C for 30 min. in the
presence of  diisopropylamine/HOBt in  dichloromethane-N-methylmorpholine

(DCM:NMP=1:3) solvent system. No preactivation was carried out but all reagents were



pseudoprol i ne di pepti de Fnoc-Val - Ser (yMe' Mepro) - OH
(&obt ai ned from Merck Bi osci ences GrbH,

WE2MFAPYAE h/ Ger many, Novabi ochem brand pr oduct R§T/B07/000198
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coupled to the Nternminal sequédnce Ser-Tyr-Leu-Qu-. in
the course of synthesis. Further exception, the |ast

Hirfiply ik &lilia awafglCsetd | Bhbcadeprdtddtion Hh§adh@bcﬂbbe20% (()W/w) piperidine
praotectjon was conferred to Hi s-side chain. Side ch w

gP JYME folinwest By PEMEB asBsrets: camppletelystemgye thesbasp geageple Washing
Usgcilcy Nods ea§§&§é@| FEMSrafil @€ Ghakififg was Pé'&:atéd»'ﬁx‘ith% blue colouring
nment i ohed: ?J Asp(tbuP An(Trt), Au(thb
L(Bpg](dgzgcc)bserw z(qykmgre p]pm fot 4oup 1ngTAQIB@@5>llng$)pf((cpm§l well and did not

I

AHLEP PR T (7 B ShSTuR Bty o o gl pplem i
rIQ@anmchalnmglmtdd: mmshém agldipgi mmor emolert off ISP as a co-solvent.

039... Loadi n 0. |/ 100- 20
OB R AR caiopk iede L ST SPRIEPE Yy g, gppside chai
VpiSte W FhedGIM lhheadldfmh@é@mﬁhmeposﬁi@r@and Fnoc
Synthesis using 2 to 2.5 eq. of Fnoc am no acids for
coupl i enplo ing HBTU activation of am no acids at
215@(§r§t(§%pgbe 306 ote¢ied ]?ﬁpgg%wéseclwed from resin in 2% TFA in DCM at

ok SOPAt PR ﬁ)’%d&%ﬁ@ée ﬂe afbll GHAOEYRIEE b 891 @i WAB W work best,

holine (DCM N : vent system No preactivation
veach ongr lewecbb! pmmimr&tatmmgeﬁnsm@r (WD yrigthylalgng TES) was

s WE(\%%SE sc%(/&%er Eﬁg??aggﬁﬁgfﬁﬁeg\l}gm ﬁ&%}g@ﬂiﬁ%h bete%Q%’avage TFA

CIsP hatttahgedr esmy epytifiipe blzys @ourgreg dret reaidarhibrgh eﬁtfb| dnlum cpyridine

URTAFSERaRLe T auRrRG atied i Bk A IS R RlBbea o by

Pliltrgdont A bW éxdBangdbf the dli@dte g ]DCDDtBeiﬂeidolV\ﬂésl doaddy distilling
did not require re-caoupling, exc ptfrtheter al

gthﬁP§ BP%’B%(?HW wdinblly 68 P{%‘icfﬁ‘eit%‘ip‘tfg&ﬂs SFfCIPHAEsERY 2dditon of
WodtShhndifidte d Ehalédke Rias b}ﬁﬂle@y}u@éjﬁihwlm WatEr AdQk e ﬁﬁe was dried
DMSO as a co-solvent. Coupling efficiency coul

e vewe 9t RTrAtdhis stagemepiatal with daurly ‘?f(f"(li’f"étl % R Iﬁas assessed
fﬁﬁﬁéﬁ%gmﬁﬁ%% Q 7'7QS§/1€lﬂdw§§f oHtAIRG: Fhé Gn-gﬁéc)llai ﬁ{ass observed with

sition dn- first step, the stil
pirIHcféMSe@Iorpeemnd@rbtmg tl@beeav@br fxpenicdr @3$Sn8¢1nb12% Gthms ipreduct in

E%qd%é g&%é‘?&rﬁ@bdﬁ%gﬂéﬁcgo mn; three repeated TFA

n was ‘shown to wor k best, each one
foll owed by pyridine treatnent and rinsing. |%ww
tIni zetsév,ah&istegnglobémiﬁ)armsommd casieeomwe'mgI(EM dilvged with cleavage

qog gg:c\l\ﬁ%&iﬁl rd’Ce d PYO P I/\t/)r tEe E’vlﬂppll Ii)erl])gde, '%afltﬁeerrthan pure DCM,

addition of of 0,1 up to 1 part of trifluoroethanol per part pure DCM was found optimal for

optimizing solubility of peptide during deprotection. ‘CC’ was made up of
TFA/thioanisole/phenol/water/TES in the mixing ratio (% w/w): 89:2.5:2.5:5.0:1.0. — The
dry product from the preceding cleavage step was dissolved in 10 ml DCM diluted as said
above with ‘CC’ and stirred for 5 hours at room temperature. The product was then
recovered by addition of 50 ml methyl-tert.butyl-ether (MTBE, Fluka Chemie,
Buchs/Switzerland), cooling the reaction down to 0°C in a water bath for 30 min. under
stirring and filtrating off the salt precipitate that had formed in the whiletime. The filter

cake is rinsed with MTBE several times which is then dried at room temperature, yielding



was neutralized using pyridine by pouring the reaction
broth into dilute pyridine (pyridine/ethanol

WQ 3)0GP904P%sin is rinsed with DCM and t he soIve'?t‘tﬂT/EPZO‘”/000198
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stripped off by filtration. Adsol vent exchange of the

filtrate fromDCM to ethanol was done by distilling

dX8 gtdfer E&ad prodett of abaio 95anpurfty msldetgrniihed by SPECt dtle total yield
i de was it y addition of water and

fJP‘%Y 8Yeé8tepsr£@%§a‘g%s e\%%‘étd7\%shed three times with water

and the peptide was dried under vacuo at RT. At this

stage, material with a purity of about 77.3% area (as

assessed by HPLC) anpbunting to a 77% yvyield was

obt ai ned. The nol ecul ar mass observed wi th HPLC Ms

corresponded to the theoretlcally expected mass.
Sixamiplel 3: Compérative exapplech synthesis effMnte 31 fragmen HHlSmAHaGJ:ule-

Vd d C U JgeE U
(ps&fdpprobavt ' CC = 1: 10 (v/v) For the GLP-1 peptide,
R B S8 Qb?f o v S By o

QRebdrited inf @(ﬁm@}ét 1i Bkoébﬂﬂatsaoﬂhubéﬂ ﬂatgjstwﬁtfonﬂ)}eWﬁd steowtus begynthesized.
deprotection. ' was made up

T S ad PRI éynbrh)eaﬂst tOtNatcerCPtrEeg irFRctiene the appipgyagidy | oto O were
(atp W’u}ﬁi)ed Witk dase: Bowever, Ghel féltowing o bMindr L6408 f [%hed severe

the preceding cleavage step was dissolved in 10
dirphieray] Qudy atdve pasitens. cguphng roesedpdiwith sinpikiar epssr AY q&@ap@smons

r
gl R0 PPk R PP ISR GRS e
Ghelds of mBuecthan S0fot puaity. anh) orden tsl asagss tthee sqvelatcrtdfdhe @ohtem, and
bat h f stirgcin

(P Tr%%ﬂ%ﬂil%]n cgm%xtﬂ?rknown %spgct 0% unra1 ¢ race[ng %tha 1 sheet Yor gg %ouplmg‘

he 'sal T precipitate or ne
tdpﬁro‘ﬂdfh hyéﬂ “Uney. off hminbiacideincreaded thestemperawek for hhleddl Bie coupling of

ver al which.is then dried at ro erature, .
TR Fagy S b miEniop pme A AT dp DA C SRt etG Betive 6
aS-HeBEMBEAE HoR¥vdriRtifl. théﬁ"l&aﬂ?f@éoujﬂh@s dvek&ﬂe@ﬁlte)i a8¥ @b significant
steps 2 and 3 was about 75% Exanpl e . Conparative

dmpryPRent ofysoupling effigienoy. pesr i eald by abwevﬁfi — Cleavage' from resin

fl'}!&'r(')'tlle\%de'al i a@irst §@pYas described in example 1 in 2% TFA except that the fragment
hr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - Leu-Qd Gf

(Hrevegnienhave esy peiqué yolubiditys behanour. pB@unlr@tw@ﬂ,u h@cleaved fragment
Ii?g%ércrlg%ln %éi%fié? %g(gtrlél;}ggls@rtﬁi degg ggxis'eﬁ‘uaeﬁf {/ﬁgx'écﬁnesﬁ@héd to be added after
the filtration step to the filtrate only; the DCM distillation was found to be very difficult as
the gel was foaming, leaving solid everywhere and reducing yield drastically. Upon
addition of water, a solid formed that could be isolated. However, solubilizing said solid
product thereafter again proved difficult: The protected fragment is largely insoluble in
DCM, THF, acetonitrile and mixtures thereof. Addition of LiCl in THF did not improve
solubility. — The peptide proved to be slightly solube in NMP, DMF or DMSO, giving a

gel-like appearance at more reasonalbe concentrations, and hence mandating to work in

highly dilute solution which was found suboptimal for yield.



described in exanple 1, except that a shorter fragnent
only was set out to be synthesized. Using 2.5 to 3 e

WQROHRHE acid for each coupling reaction, theP%Wﬁ%?‘)%‘.m”s
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acids 15 to 9 were all coupl d8 with ease. However, the
following Fnroc amno acids 8 to 1 posed severe
problens: Only at two positions, coupling proceded

vgl '!th Ssi mliar ease. Al other positions required at

two repeated cycles of coupling but still did
not allow of satisfactory yields of nore than 30%
purity. - In order to assess the severity of the

probl em and di sregarding commonly known aspect of
UN e ddat linaAtiARy a @L?hg&rGLf,FQ[ GEonts? PRItidR O IRPRA 9AE Peptide is of

used 4. eq. of amno acid, increased the tenperature
f oformela| east the coupling of the conmonly |ess

ra

o B AR B L A5 VL S A PR RS Al
st eAtlyLyseGlodhpilientys-Tye Leu-VelgRd-RE4RAWI(RIYz-Bi gni f i cant

i rr@rovgg)entl of coupling efficiency per se could be
obsEPVEP™H O eavage fromresin proceeded in a first

St SFRAX-(RPCR3-00E ThiPIRXEHNSe e Adp-Val-88 B FA, except that
the fragnent proved to have very unique solubility
be@b\?iosgji“f““}?he protected, uncleaved fragnment fornmed a
geA Rgfxt(m VARG §-Ohr-BHe- T ISeA A §R ValCodtseguent |y pyri dine
needed to be added after the filtration step to the
fiPeisafrgpley: the DM distillation was found to be

ve f e : | . .
e T P oty bt e 7 O -
adai siobformfilanat er, a solid forned that coul d be

i sl i1d.zin ' [

t it RSP -Th et Bl e BV IS SR B RRRS - Gin e
f r aghebys-Gls-HhadlgeAly-TrpEol-Wbl-R4-Bn DCM  THF,

acet oni Irri Ile and m xtures thereof. Addition of Lid in
THE® §i°8™ B2 rprove sol ubility. - The peptide proved

t OAGR 1 &L(RGL-R Y-GpThibBhel Thr!IWRA s poVal-Sér-SAvEOr- 184Gl 8 8 &G 1n-Ala-
gel -1i ke appearance_at nore reasonal be concentrati ons,
andAheheeSitehadier Mg TR Las YRR O -Bhi v dil ute sol ution
whi ch was found suboptimal for yield. 1. Method of
manufacturing a GLP-1 or GLP-1 agoni st peptide,

wh¥hetem said peptide is of formula

A- LR - -d y-Thr-Phe-Thr-Ser - Asp-Val - Ser-Ser-T
yréLe%ﬁ&ﬁ%)%{-%sn-Al a- Ala-Lys-Gu-Phe-lle-Ala-Tf

- LagHVaic-, RpcREFMORG) w- (R7) z- B

R1 = His, D-His, desamino-histidine, 2-amino-histidine, [-hydroxy-histidine,
homohistidine, alpha-fluoromethyl-histidine or alpha-methyl-histidine

R2= -Ala, D-Ala, -Val, D-Val, Gly, Aib (c-aminoisobutyric acid)

R3= Glu, Asp, Met, Leu, preferably is Glu or Asp, most preferably is Asp

R4=-Lys or Arg

R5=-Gly,Aib, Ala, D-Ala

R6=Arg,Lys or Gly

R7 =Arg, Lys or Gly, preferably Lys or Gly

R8=Gly or Aib



O is of formula
R2) y- R3-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser

A- éORI 3x- é -B Or
WO 2003090486 1 a PCT/EP2007/000198
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A-(R) x- (R2)y-R3-d y- Thr - Phe-IThr - Ser - Asp- Val - Ser - Ser - B
O is of formula
A- (R ) x-(R2)y-R3-d y- Thr - Phe- Thr-Ser-Asp-VaI-Ser-Ser-T

yr-Le is of fo : . _

A- @@ thr%ﬁ;z@ fgyyst eita) Sk W thorprpiep, oty vespe -1 and
YT wide tre@rovidBihed W="PlBere z=1, and further wherein individual amino acids may
Al a-Lys-Qd u- Phe- 11| e- Al a- Trp-Leu Val -R4-B Or is of

f ofmignally carry protection groups, comprising the steps of

A- (R ) x-(R2)y-R3-d y-Thr - Phe- Thr - Ser - Asp- Val - Ser-Ser-T
yr-Leu-@ u-R8-A n-Ala- Ala-Lys-G u-Phe-lle-Ala-T f

- Lea- thhdRMI@ the Bpilieres sol8-pha@tbycitkpmidaidpuplingiof Hieoc;protected,
Boc- D-Hi,s desam no-.hi st.i di ne S
22 ABURL i SBhlapS RSB b o dipepices
al pha-cf)ﬂnpﬁ)sﬁﬁg'lﬁﬁeﬁkjdprdmms dipeptides,an aainﬁdi&'asff&ihhwith kheqirmdsorthat at a
R2= -Ala, DAl -Val , D-Val,

(a- amitfAne § qe&uc&&q EBSlt’RS-a f@t@seuﬂggolnr\?ecppepug% selected from the

preferga&by;oﬁ&u gf or Asp, nost preferably is Asp
R4a=-Lys or Arg -Ay,Aib, Ala, D-Ala R6=Arg, Lys or
Ay R7 =Arg, Lys or Ay, preferably Lys or Ay R8=GFy

or Al ¥, Me nde ; 0 ’
ML O 97, ok

provi Ser(y A1 puw=OHntaed @nszSer(é’brﬁeff(‘wr'?m@rOHh e'\f’ﬂetem P is an acid-
I ndi v Ic%g%ble%tg&logcgmql% tH4Ys cleaved under strongly acidic condition of at least

80% TFA, preferably P is tert-butyl or is trityl,
Is coupled to the growing peptide chain,

b. cleaving the peptide from the solid phase, and optionally deprotecting the peptide

chain.

2. Method according to claim 1, characterised in that at least one glycidyl residue further
which may be coupled as a Fmoc glycidyl residue or as a Fmoc-aminoacylgycidyl
residue is additionally N-protected on its backbone Na with N-(o,p-dialkoxy-benzyl) or
with N-(o-hydroxy-p-alkoxy-benzyl) or with N-(o-acyloxy-p-alkoxy-benzyl) with the
acyloxy and alkoxy being, independently, C1-C4-alkoxy and Cl1-C4-acyloxy,
respectively, with the proviso that said glycidyl residue is not comprised in a sequence -
Gly-Thr(y™*Mepro)- or -Gly-Thr(y"™"pro)- and is at least spaced apart by 2 two
intervening amino acid residues from another pseudoproline or Na-protected glycidyl

residue.



optionally carry protection groups, conprising the
s of a. synthesizing the peptide on a solid

hase
W%%‘)Ogtﬂ%ﬂﬂ% se coupling of Fnoc-protected, opti &%T/EVOOWOOOI%
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further suitably side chain gBotected, am no acids or
di pepti des conprising pseudoproline dipeptides, in a
13. ‘eakod &sbiding, tovdldifa 1, Bafctensed an ttlhattwmlpseﬂldb;heln&nmpeptldes are
sui t abl e sequence ,positi,on a first €§eu

do
di edt Vhrzeis diesesand 1 warRdeRat By gdprst H%‘n“&“f‘%ﬁ’d‘géfm“o acid residues
Fign YAd fiRebdeyda pheainly isPh CPs'SpFd)ydir Hpr o) - OH,
Froc- gﬁé(@)é Ser (yMe' I\%gr o)ocg‘—l@an SRrd
Froc- Ser (P) - Ser (yH>Hpro) - OH, wherein P is an
@ﬂ\&?ﬂo%%?o%g% R i tblpa?ac ?é{pinttlrh@gn }'%ngés%@d’oipolﬁi@ Q%ptlde unit
strongly acidrc condition o | eas
pr lefumdab Isynthsnssprb@rdolybhat}ﬂmqngaltset(wMeWeprq)fQId @ﬁutpﬁle@ ébricoupling
tqgﬁ@go WH% @: ﬁnchaln b. cleaving the peptide
frOM T ARVEBPIR 5588%, and optional |y deprotecting the
pepti de chai n. 2 Met hod according to claiml,

characterised in t t | one glycidyl res

Pk f ety o0 012 g o1 GEP SRR b g Yhefy i Fepide i of
reghfile or as a Fnoc-am noacyl gyci dyl residue is
additionally N-protected on its backbone Na with

N- (o, p dialkoxy benzyl) or with

N'A% RQ ny’Gﬂ *Bx%ebﬁﬁé\é} )\sﬁ’-ﬁ’a%érhSer-Tyr-Leu Glu-R8-Gln-Ala-
0- acyloxy p- al koxy-benzyl) with the acyl oxy and

al Kxlyystidiige- Ilﬁffd@ffahbleh't/alyR4 &ﬁ(@)ﬂﬁﬂﬂ@%& and

G -C4-acyl oxy, respectively, with the proviso that
said glycidyl residue is not conprised in a sequence -
G @r ikhof foytwblaMepro) - or -dy-Thr(yH>Hpro)- and is at

| east spaced apart by 2 two intervening am no acid
resi dues from anot her pseudoproline or Na-protected

gl xqRAKHRePSR3IGY-Bhr- MRt RS cRASPVAI-BE-S 0 clai m 1,
characterised in that two pseudoproline dipeptides are
used, wherein the second is spaced apart by at | east

f ogf isloptemM@aNi Ng am no acid residues fromsaid first
one and preferably is Fnoc-Ad y-Thr(yMe' Mepro)-OH. 4.
Met hod according to claim1l, characterised in that

Onh YRPAERBLRSION-Shi- PR B RRRIL Y a8 Ser-S
Or is of formula

A-(R1)x-(R2)y-R3-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-Gly-S

Or is of formula

A-(R1)x-(R2)y-R3-Gly-Thr-Phe-Thr-Ser-Asp-Val-Ser-Ser-Tyr-Leu-Glu-R8-Gln-Ala-
Ala-Lys-Glu-Phe-Ile-Ala-Trp-Leu-Val-R4-S

Or is of formula



is used in synthesis, preferably that
noc- Val - Ser (yMe, l\/bpro) OH is used for coupli
| I]é’(g{/EHZOOWOOOI%

W%F%"?]Og“%peptl de chain, 5. A solid phase conj
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G.P-1 or GP-1 agonist peptid@, wherein said peptide
is of fornula
A- (R ) x-(R2)y-R3-Qd y-Thr - Phe- Thr - Ser - Asp- VaI-Ser Ser-T

YrL/-é E}%llj)ér(Rngleggg BRE‘;R‘@FFS%‘%C’SX@ 9@@ cgpseef &Ir %IJ {{8 Gln-Ala-
A- ABJi)ysdlB%)lynBauﬁrv;y Tarvates-Ghts Ser - Asp- Val - Ser S O

is of fornula
A—(Rl)x (R2)y- R3-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser-S

E{f f formula A- (R

)XW?] y- R3- Q@ y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser - Tyr - Le
u-QGu-dy-S O is of fornula

A- (R ) x-(R2)y-R3-d y- Thr - Phe- Thr - Ser - Asp- Val - Ser - Ser-T
yr-Leu-d u-R8-d n- Al a-

Al g= §olid-phhdé-tiohiéed! ¢ - &:nﬁinaH}T tdqvaleptly Mahe PptiSylGhoiety vl thioester, ester
I o%%lgfﬁgrgmé%f qgglgr% ) ce;m&enﬁly é(;l;h &hgg ?heTé] Eerr%lenral z'iAn?lno Xcaill 1sSa lysine,
Al @z b¥ifd ndtRf of datt Whide, Tr p- Leu- Val - R4- A y- S Wierei n

S= solid phase bonded C'terminally covalently to the

pepti dyI noi ety via thioester, ester or am do group or

op;\L}qn goyg{ognt ly via, where the C-terninal am no
aC|d|sa ysi ne, theeamnofunctlon of said |ysine,
A=H, Ac-, Boc-, Fnoc- = Hs, DH s,

g_eﬁﬁm noHlsI Sbl lq desgrﬂ g]}%s%d[ﬁeSt ﬁ %an})% thistidine, P-hydroxy-histidine,

ydr oxy-"hi st di ne

al l;nimohﬁsltndme oilmfalrfyjordmadtyil tistidinoor aa;bmhmtmsdﬂmhylhmbi stidine
(a mﬂr{&%&%{ ?1] %Y/gli, CH)' Alg (a- amm¥)iso€t‘|1tync acid)

R3= Glu, Asp, Met, Leu, preferably is Glu or Asp, most preferably is Asp
R4=-Lys or Arg

R5=-Gly,Aib, Ala, D-Ala

R6=Arg,Lys or Gly

R7 =Arg, Lys or Gly, preferably Lys or Gly

R8=Gly or Aib

And wherein, independently, x,y,w, z are 0 or 1, with the proviso that y=1 where x=1 and
with the proviso that w=1 where z=1, wherein individual side chains of at least Lys, Thr,
Ser, Glu, Asp carry non-base labile, preferably acid-cleavable protection groups which
protection grous may be pseudoproline protection groups in case of Thr or Ser and
wherein one Ser in the unique sequence segement —Val-Ser-Ser is a pseudoproline-
oxazolidine derivative of Serine, preferably is selected from the group consisting of -

Ser(\y""e"\"e pro)- or -Ser(\;l”’H pro)- .

6. A solid phase conjugated peptide according to claim 5, characterized in that said Ser(y-

pro)-pseudoproline is the only pseudoproline-protected residue in the peptide.



R3= G u, Asp, Met, Leu, preferably is Qu or Asp, nost
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preferably Lys or Ay R8=Ay20r Aib And wherein,

i ndependently, x,y,w, z are 0 or 1, wth the proviso

that y=I where x=l and with the proviso that w=l where

z=l rein individual side chains of at |east. Lys :
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acdoipris@aY #aktnP kQLRE hiclfopad] e otk dCBsiMeONIB8H 1sQPhr(y™*Mpro)-

gr ous rmymgg@ pseudoprol i ne protection groups in case

of orfh Thigy " $se)- anedis dsated | in thermiqge sequgngersegmerit gljly-Thr-, preferably
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e e b (RSl Brosptedsdyes which are said frs

pradeeetd ppeudsprobheesidwbsf r om t he group consi sting of -

Ser(yMe' Me pro)- or -Ser(yH Hpro)- . 6. A solid phase

conj ugat ed peptide according to claim5, characterized

in that said Ser(y- pro)-pseudoproline is the only

pseudoproline-protected residue in the peptide.7. A

solid phase conjugated peptide according to claimb5,

characterized the peptide conprises at |east one

second pseudoproline protected residue which is

-Thr(yMe' Mepro)- or is Thr(yHHpro)- and is located in

t he uni que sequence segnent -Ady-Thr-, preferably that

the peptide conprises only two pseudoproline-protected

resi dues which are said first and seond pseudoproline

resi dues.



