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| NSULI NOTROPI C PEPTI DE SYNTHESI S USI NG SOLI D AND
SOLUTI ON PHASE COVBI NATI ON TECHNI QUES The i nventi on

W0 edoaess1i o nmet hods for preparing insulinotropPCI/EP2008/064043
peptides, particularly exenkti de and counterparts
t hereof, using solid- and sol ution-phase processes.
The present invention further relates to internediate
pepti de fragnments that can be used in these nethods.
Many net hods for peptide synthesis are described in
the literature (for exanple, see U S. Patent No.
6, 015,881; Mergler et al. (1988) Tetrahedron Letters

INSPLIROPEROBYE ggg@rzgggw g$ls(e$§ ¢ s%éli'&?ﬁi EF)L(}JTION PHASE

Chem stry and Bio RS U 2) 525-526;

Ri ni ker et al. (1993) Tetrahedron Letters

49:9307-9320; Lloyd-WIllianms et al. (1993) Tetrahedron

The inventioporelntesge meihoﬂw?@r pramﬁdlng\n@eul@@mplepepﬁdes (rrogojarly
exena%3 de ?@ec}slo:{rlg € a?t% lger o usmgs%o léi \é&{ ﬁ%%orﬂ?léatlsg gf'ocg SSY e oef present
mventﬁdieﬁlpﬂhaslelaltds tMntéﬂimddMe paptidb €sicmehBkies cph BE Bscdriafiksy methods.

l'i quid phase or solid phase. In solid phase peptide

nt hesj s (SPPS),, an am no aC|d p ide grup is
E{é&ﬁanetﬂapdé %rowqp&d% Spblsts %r%é‘i’%“r“b he tf&aélé@s(?qréxeﬁplﬁosee U.S.

Patent3Qb. C@Oﬁ%@? rQler 819 l{ﬁ’%S r"I%tI‘a éd@&hﬁgttegQﬁ 0605-40 8; R?ergler et al.

support-boun epti de un e pepti mat eri a
(1988) htteahedtoni [etteorivet09F D 251ﬁg1pbﬂtet bb(ed), ;PeptuiiedeCh@fnistm and Biology,

ESCON{Thifin hoGhaRS g BRBIGAT ol PR LT DooP Lo Ra0g:0320:

LloydSWhiligmp Bes e 199 T@&ihsdryh Eleders 30 MabE8-¢ 1 PSR hAd A nBEQBUGE al. (2000)
in other cases the peptide cleaved fromthe support

Biopofymass 55:32736p4 inevalmque mprskid datod symthepireae d)stlngulﬁlgvéd)yu the physical

state 55 PRSORT PhieR e ypfhet S AGE pEB UG ARRI PRasbe i phase.

phase processes can be coupled together in the solid

phasid phesd pepeidd byahadisgBRBS), ay el dctd Pr Bpeds glopriebsund to a solid
referred to as "sol ution phase synthesis"). Sol ution
suppogigudl L0¢ft Resresiveamige aﬁé? o1 EQH“&F R{oups ara ttaphpddg dhessupport-bound

peptld\é/‘[‘l?flﬁth% %@ RHAESHS f%t@I%Slui§ %ﬂedmg s p%?tplgdlﬂﬁ é) ?ftlder_ls then

i's elther 1 npossible or pract i
typicadlx atqaivai, from tbokipgophad eubwmtdn ésiler plooegag apdft pdescation. In some

e TR Tl T B B B B B e et
from Bk bippor G.ct @ “AaRidaddbinQNA¢ FBFMER”) is used in the preparation of a larger,

mature peptide product.

1))

Peptide intermediate fragments generated from solid phase processes can be coupled
together in the solid phase or in a liquid phase synthetic process (herein referred to as “solution
phase synthesis”). Solution phase synthesis can be particularly useful in cases where the
synthesis of a useful mature peptide by solid phase is either impossible or not practical. For
example, in solid phase synthesis, longer peptides eventually may adopt an irregular
conformation while still attached to the solid support, making it difficult to add additional amino
acids or peptide material to the growing chain. As the peptide chain becomes longer on the
support resin, the efficiency of process steps such as coupling and deprotection may be

compromised. This, in turn, can result in longer processing times to compensate for these
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acids or peptide material to the growi ng chain. As the
pepti de chain becones | onger on the support resin, the
wetdwosBsnty of process steps such as coupli ng PETEP2008/064043
deprotection may be conpromnd sed. This, in turn, can
result in longer processing tinmes to conpensate for
t heseproblens, in addition to increnental |osses in
probledisair dda@tiorRbafidréhentalSlusids asst@tihi iakdahlse s@ull R acaitgiie amino acids,
co-reagents, and solvents. These probl ens _can increase
co-reaggntp.iad|salyghtn. dhesersoems Pareineicascesd e lengtheat dhepeptidg fncreases.
is relatively uncommon to find mature peptides of
gﬁ&@fo% 1tt i ?&a%l}a{ﬁﬁcr&%rﬁ&{ fé)sﬁﬂdnmlltﬁ&g%ﬂtﬁé/srgffﬁédt@tqgaﬂ 30 &mino acids
single fragnent using only a solid ase procedure
in lengthsymhekizddriiasinglrafragmeng meing onlyeaysobie p&emyrat@lluye Instead, individual

nthe i zed on the, sali hase, . and th n cou
fragmENia gg o SO Py SO T B 2! Sop P dionEd i B solid andror
solutidif a'séjﬁ) RIRAHE HesirtRipSptaRA oA TRE V\Rﬁr%ﬁcl?@hﬁfré&' careful selection of
sel ection of fragnent candi dates. | e sone genera
fragmenticandigates Waile goind gefaralgmisaiplesere gridodiagent slastiowrmuite often
emplrEnptegtﬁnC al F%a?g%{erelg 9aélgldta£eg t \Angﬁlfged: aﬂ’d%dgﬁtg’?rgte%eg i ngel% n one
conteM@ﬁdSI 1iod Wk &1 §herkV EReiiien fe@@ﬁﬁﬁl@ﬁa@nfehﬁ@ﬂiﬁf&ates are uncovered,
candi dates are_uncovered, process innovations nay
processtipnqvatiensiaatel bonceged {irunihssis straiedp Wask wodw copuegreially
y
reasorRTRAGH Bhy Y TAEORAT PPN ReSRRLE 8%k nPRRY SHBEE: w8 SRk Uallonging
and 1nanathy| qsewinis diiwes to prediot dihbf probikins tace iphedntcih awlgathesis scheme until
g@f bl ens. are inherent in a synthesis scheme until the
the achyja pfhesis s PEQ®efs performed. In sol ution phase
coupling, two peptide internediate fragnents or a
RERIIER ﬁhﬁ&@édi@ﬁhg?\tt%o fp%ﬁ@d@iﬁier&@dla oI FRATRAL 00 a OB intermediate
reactive am no acid, are coupled in an appropriate
fragmsmil (oeffragmestialahg air¢actineapmesieits eregfouplddiin amapiropriate solvent,
entsthat

usually FRHE B eh A BRI el s Shle i BRE AR pldaility of the

Couplﬁlg AQTEOH. SThOPeptide Agemdiate BREMERA DI VabMeRy dBFedtiS€ly arranged
e N-term nal of one fragnment becomes coupled to the

so thedN-feapnah af ors fragrecns bpeamas cagipfed to the C-terpmay ek the othep fragment, or
vice VQQQ i %)({21 Jlo% gﬁe %H&ﬁh gr&%c%tng CgtréLﬁ)gh eﬁl%h' Rre r\@‘g&f Hut”ﬁ{r% solid phase

resen urrng so SI'S re co
synthel’s&t adervethnaoml§ i‘bﬁnﬁe&ﬁgﬂﬁl tﬁ&gdi&ﬁﬂs igrigg h@lhtl@ﬂphﬂsaseuplmg to ensure the
coupling to ensure the ecific reactivity of the |
spemftcerp@ﬁtwgly oé Hhedegringlicads p gmentsy, d bgsegsidgechain-protecting groups are

typlcaﬁgabpeﬁ{o%@ﬁﬁﬁwm%wdp@uaé fiad B0Rh g&lnheﬁ not renoved

a mature pept! has een orned. Mbdest
i nprovenents in one or nore steps in the overal
Mode$iemprovsmhetyen oanommoigrsteps an the overall synthetic scheme can amount to

significant improvements in the preparation of the mature peptide. Such improvements can lead
to a large overall saving in time and reagents, and can also significantly improve the purity and
yield of the final product. Proper selection of chemical strategies is necessary for this hybrid
approach as there are significant pitfalls due to poor solubility of fully protected fragments and

due to the ease of epimerization in solution phase couplings.

While the discussion of the importance of improvements in hybrid synthesis is applicable
to any sort of peptide produced using these procedures, it is of particular importance in the

context of peptides that are therapeutically useful and that are manufactured on a scale for
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significant inprovenents in the preparation of the
mat ure peptide. Such inprovenents can lead to a | arge
woe@vakizisaving in tinme and reagents, and can BCEHBP2008/064043
significantly inprove the purity and yield of the
final product. Proper selection of chem cal strategies
is necessary for this hybrid approach as there are
comm8tcil iniddé@antisepi Syhetlekis ofl Legdrdigiaslecial phairhideyti@fls, kudH a6 therapeutic
protected fragnents and due to the ease of
peptldéb.%bﬁ Yol FRCHSH Cs GHagRiss o Pisacost lgpscntsgsynthisiteng, peany synthesis
V.
steps, ‘E’d &ﬁ@ozil tgrbltfgefr g&é@ﬁ 5 1 ?éﬁl?ig fp @@gﬂg&?ﬁ g}tﬁg@ tﬁ%}icnprgé{é%g bflthese
larger ﬁ»[cﬂnblecﬂﬂarl,lﬂlangadehm q:amdxaeel asgificatt madforp\ahetth@rut Arven

rtan i n t e co s . that are
ceonopyy By feast ﬁﬁ%&ﬂ mry h%rniaﬁgﬂtﬁat Sﬁwﬁ APLOVE IR apmnegessary due
to th&%é@%%&%‘ @%"s@'f@t‘ lafﬁ%{dbl%ﬂ{o ldtnfar p%a@@tﬁicﬁls%fs shfHo9RH by the fact
bi onol ecul ar pharmaceutical s, such as therapeutic
that, ipephy dws, tbem ahefewe tfyanexqmleabhe\ﬂ@ramug ak@naives her thersttypes of
1 %f [ ea im %ﬁtpe s time, many synthesis steps, in
ATECT 281 PN P8P rEP ' Faet or s, very small inprovenments in
t he synthetlc process of these | ar ger bi onol ecul ar

Phisry@eaut icealisthe @BscaMsudinsirgic Pélﬁﬂm shoMRREhe O&Rnatide peptide and
whether it is even econom cal l easi bl e to produce

its fungtienp! soyHerP Ak et PEPtidesFENPSHRIcohitBRHtls agerss facthe Fagtyent of
type 29448 1{1%{% urkfeign&hg Bia L QIHER A A UG RBESity) OFhe é%ﬁ%&és imprave th the initial

bi"ono armaceut1 cals as support
rapid tefeasg of erndngmous asekn, supgrss @n@gﬁew:leasé olithe, paﬁu‘eﬁsakdgﬁlate gastric
| arg

t herapeutic alternatives for these types
cmptyligy E“gHFeaﬁ‘PPﬁH@r @démhl%ﬁectl%ﬁosbwgr @P%‘ggluﬁo%%???nﬁtﬁde is self-
regulagilﬂg 1r?ﬁrﬁf"1t Rwdr 516'06 Qﬁ’éarr QRich l@v%fét drd @Qveﬁb@ Butaet H@t continue to lower

nati de peptide and its functional counterparts.
blood Sugsn wheptéwibscretopossiabl e t her apeutic agents for the
t r eat nent of type 2 non-insulin-dependent diabetes

i t tid th
Nt Rds PRRR o IRC GRS PlonSieT s R sFud gt sl fone:
Exenatigé Bas€mdlect REWRRREH ARG G BEN3! Blabias txdnati®TREfHirEdio as exendin-4
and reduce appetite - all of which function to | ower

when Hlineyrgatgd gﬂéh@Cé&bn&wra@er%albfewH@zj@ pedar rﬁlge frafletdgsignation
BYE"II"Io aﬁld% 5nt¥g] é?altlﬁn %;(@nve\aﬁ d Tﬂﬁtno Q%ﬁ indicates

contl nue omer sugar Ievels re
that tlie@eptﬁxid‘ltais alll‘datm(\/ 90163(&ﬂmt li @Etdrﬁuﬂus))iham%d 3f9r(0141]ef1hﬁu§3 IE(enatlde has
nDnster and is 39 am no aC|d resi dues | ong. Exenatide

the aniuQ agid sefusBen 2coiidgyRSER IANS 16 Dal tons. Nati ve
exenatide, referred to as exendin-4 when it is created

BNIAIGLLRALAY L ThE - SRATIRF TS xRyl Y BBl &1 YPeRsin® et Glu'-
rade” desi gna 1 on
Glu'’-Glu'’-Ala'®-Val"®-Arg”-Leu?*'-Phe**-1le**-Glu**-Trp®-Leu’®-Lys”’-Asn**-Gly”-Gly -

P1r031-Selr32-Selr33-Gly34-Ala35-P1r036-P1r037-P1r038-Selr39

A key challenge in the solid and solution phase synthesis of Exenatide relates to the
sequence of three glutamic acid residues in the 15, 16 and 17 positions. Indeed, any peptide
having at least two glutamic acid residues in sequence like this will tend to share this challenge.
Specifically, it is difficult to chemically synthesize peptide fragments very far beyond such
glutamic acid residues. Without wishing to be bound by theory, the repeating Glu sequence
tends to yield a fragment portion that twists in the solid phase. This makes it relatively difficult

to continue to build fragment size through the Glu chain effectively. In conventional practice, a
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BYETTA(tm) and may be represented by the notation
exenatide(l-39). This notation indicates that the
w@e@viosiBihas all amno acids from 1 (N-term nuBQT/EP2008/064043
through 39 (C-term nus). Extenatide has the am no acid
sequence according to SEQ ID NO 1:
Hi s1-d y2-d u3-d y4- Thr 5- Phe6- Thr 7- Ser 8- Asp9- Leul0- Ser
fragmglglrﬁhmg b2efh ot S o Matoldrkabite kbpeatthg G fdsidhids Mlight 8nVaie-ablcdto have 1
- Leu
to 3 aminprps s upptecem (tpyyoul-ty f2gmiaey) gndios dywndicom-(tgWrd thy -germinus)

- r‘ . .
os o pifel BRugr The R 4R B8 B R T, AP B g B o fergting Glu
chain k'&lyis ofiah heggecannhdt ipeptidel fragnamts golvatin dre gphdpbase that contain a
synthesi s of Exenatide relates to the sequence of
Seque%%r%ée@au%ﬁﬁ%reé@%s e fokresAtnebishots. 16 and 17
positions. Indeed, any peptide having at |east two
B tht 3O AR HAHEShH WES irhPhcRABRNPRase i@ michi Siratdgyl 1h 8A¢linstance,
to share this challenge.” Specifically, it is difficult
a fragmentoisespion aping ngghtthqe@'slzlenggmthméhef phpseanensese that pag fragment
- heyond such glutam,c acid residues.. W.ithout wishing t -
includg YT E Y by Rl R iR O DRl Rouen, i
leavesttBe Witel fla@nértagieflo GRItdidRstiNatok \Whé hyidictitbe B@ frdbment
phase. This nmakes it relatively difficult to continue
synthasis sprigtogy 11 thaghrishphase Pefornragments e ceppled iihg solution phase.
Alternﬁifitiag,t alllvtﬁlréé'Glh rlles%{[% QR HO Hl%lud@& ﬁ?&ﬂecﬁ%ﬁrﬁgnﬁ.a%a%%r, using
aviNg a sequence of two or nore repeating Gu
convehtdaiadl stegtegiesy kiiis only yndae tizdo la&ert the iandeGil eadd anrtddal @chdfagment
upstream (toward the C termn and/ qr downst ream .
under CORSHRIFAOR, Premiabt e btk pgictise 18 o bt etafedtsn Clga possibly the
Met, GRSHE 158 RARIES t&ﬁaﬁ@éﬁnéﬁ\’l@i\@n%@ﬂé@&h&ﬁﬁlﬁ‘ £k Be assembled in a
repeati'ng Gu chain. This often may nean that peptide
separdte peptdn iwggenwm gamn, tthie nsxyl didatehdear frdgpment oyrttbdsm sarategy in the solid

equepce of repeatin u residues nd to b .
phase BERHE RS HERE oD b th i Seain BHRE M A Bur Fgrpeny gynthsis
approhdRasy BIdsehbld iPSASEInklaAGREME cAVALSEM hahdlind M the repeating Glu

i nstance, a fragnent scission point mght be

sequenys imakenednheshistiategies ®ote prellgantie tho wardd bodesired.
fragnment includes only one Gu residue. This strategy

i e Gon t ' td sk ! i

Db R RSB GH RFBEG (ralligHElley S s

strategyony ragodt torytraifragates o Eure thatabergagmensintegiosatBigrtad egyating Glu
in the solid phase before fragnenas are_coupled in the

residugpprgirlaitvgnaat. IAveaidec highly Festgbic torheglodp wse glidgrhase synthesis
to synfRGizo %dg@lcﬁ?gﬁ&té fhaCRElubE W@%ore"@wer\éﬁﬂlheslﬁ la?

Shw.
conventional” strategies, this may nean that after the
third Gu residue is added to the fragment under '
bosistitiandpitae concenrisghsucomelgtingtopradict cabvery aadgraduet purity for the
large-é\é%ie’ prtocrill?ctilggtof %quid(gs,nds wall a%cl)rgasglelkl)tl ﬁ/antdﬁgg, storage and disposal, can greatly
impact the feasibility of the peptide synthesis scheme. Thus, there is a continuing need for
peptide synthesis processes capable of efficiently producing peptide materials of commercial

interest in large batch quantities with improved yields.

The present invention relates to the preparation of peptides that are synthesized using a
solid and solution phase (“hybrid”) approach wherein the peptides include two or more adjacent

Glu residues in the peptides amino acid sequence. It has been found that long peptide fragments
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Met, G n and Lys residues to that fragnent, |eaving
the remaining residues to be assenbled in a separate
wEepbioss1f ragnent. Again, this may dictate a fPBUI/EP2008/064043

fragnent synthesis strategyS5in the solid phase before

fragnents are coupled in the solution phase. Wile a

four fragnent synthesis approach may be desirable in
incorppedigithst agieesng Ghesegomeentdnoiadeadignghitgizef whiethe fragments also

repeating G u sequences nmakes even these strategies
incorne e oRg FomeliversPedopFife el uss Be 2 gelstifuse for tyyo §ﬁ6ﬁ&p0ndmg amino acid
res1du9§ aGtith G wERRE S5 BSb 0@ %&g i ﬁéh&%&%&ﬂ H90fR & more

guences may cause a S strate to resort to
pseudep&bhm(ﬁ)rlwgnm’ﬂtﬁfehmheeg’mwn@ ﬁt@heﬂt hﬁakfm@g mardh&aswr to continue to add
resi dyes ar

rporatin peat [
Slgmelrc i ot agmgﬁ asnﬂs tq §8 G 0 s thymicpn & Brtigilly acgomalished in the
absen@eb(Lthé OndiSEmSR! s PRI W&E&ﬁﬁﬁcﬁll? QhS YRS S0ARe EANEEFicwed as
fragnments that include two or noreJu residues in a
an in mfawcaﬁfcvid dlidihtips holdghe¢ presang pentice rf@gmGQSme@ttrueluaal|cngf0tmatlon
rrecover 4&§ roguct purlt

more P o iR e B Blag Btk ol ipfortfe growing prspde chain

Durm? @E‘-@kdt@&lonsth@ rp@&ﬁio@fdﬂimg lisSReBRodFRA 1858 1h¢ de§iRAGH it dTmino acid
easibility eptide synthesis schenme. Thus,

residugar eviiah e oomepPGiing e eoiopets ! syitnirosh gsiudoproline cn
be su‘tﬁ%ﬁéﬁ%%ﬁfc%&%@aﬁd t%f {e ] ﬁltlu@nt %Ilo&rrﬁ %' th% p‘f% IlgedCld residues to

ommercl a
precedputha tépeht@y Glutsdqiinpe ov ashvistehastowdre tl@ﬂé&@’ﬁhmlsm wedltowomore

relates to the eparation of peptides that are
downsiieamrERing é%!d@%%l‘ﬁ’é’ s 40 bopdded 4o, &16511’(?[’{1@@ Brepesfter the Glu residues.
Downétréf%P{s'rHo)a tﬁMb%h@ﬁ s hdGe BI%EBM:%& i ncl ude two

or nore a Jacent u resi ues In e peptldes am no

aci d sequence. It has been found that |ong peptide
Greagalin titsis Kicsjra;btﬁri&therlgeudwgdime epraditd IngnoGinoraed inkme @sptide or

veptidf el B AE BT TS o reu b PEE TR e g Spino acid

remduéyaétbbtwgeﬁ tﬁ@ﬁseﬁmrslﬂfeﬁ%ﬁa@@mme APehth G v hia BiSdrid iR Sinother
Wt hout wishing to be bound by theory, 1t is believed

pseud@matmq thain nl%hqnbennﬁise)f wéw@pr@mp msé@)e | lssttfor saverfaf edlitional
amino! 3 41%5181"1‘% ngo AN ftm aJ[ ]F?st two %}J O1¢ Qﬁc’nng §1due%s are positioned

Inue €O a d SI ghni am no ac

betwegﬂi pSMuﬂ@pIﬁHﬁd Resido@ninahske Qﬁlbl@ﬂﬁlﬂdnlt@ﬁhéry n@se tminlolns peghdoproline is
t he absence of the one or nore pseudopro |ines.

incorpgepiethiq hapeptide HepcpdduiePBIti ne can be viewed as an
in situ scaffold that hel ps hold the growi ng peptide

FHCRTRINSL 1 e Ao BB oD TR TRSE e s
exena‘gdd)pdpnige p/elp'tlh delwkah nepebung sequelee pif direc Gilworesidtidsein the 15, 16, and
17 po ‘rz(?elijlsd W glga ]Ié%i {Jelnadsnony nartrltl)rgi gou% erlt)a(%ts%ilereof (F 1ngermed1a{je peptide
fragments of these. By using at least one pseudoproline, for instance, the exenatide peptide and
counterparts thereof are easily synthesized in only three different peptide intermediate fragments

using solid phase chemistry. Solution phase chemistry is then used to add additional amino acid

material to one of the fragments. The fragments are then coupled together in solution phases.

The use of a pseudoproline in one of the exenatide fragments allows the fragment to be
quite long even though this fragment may include the sequence of repeating Glu residues, cases
the solid phase synthesis of that fragment, and also eases the subsequent solution phase coupling

of this fragment to other fragments. Without using at least one pseudoproline, at least four
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resi dues for which the pseudoproline was substituted
in the first instance. A pseudoproline can be
wa@ adpes3ut ed upstream (toward the C-term nus) POI/EP1008064043
nore upstream am no acid residues to precede the
repeati ng G u sequence or downstream (toward the
N-term nus) to all ow nore downstream am no acid
peptide €Gigeidas vtzcmldbee astded td sppﬂ_xhs hplgmt mﬁl&rs&gfﬁeﬂmesy aFdI&fxarnple the
the G u residues. Downst rred,

fragmeyat sipghyasicxenppide( 1 de%’ﬁ%té’&(l @)né%ﬁwathlq(lﬂg) Eﬁélsqaf?%lb%mclude a
Glu- G'hﬁ dhb? q@t@t%ég Qf%r\%k e&?dﬂf %1%12%3 u 1ﬂ% 85&19&@#0%&16 hﬁﬁsﬂ%ﬁon(s) in high

e or nt so t

yield q:ndqﬁmtﬁ biherens orrb)rrﬁuCtH‘L‘énrtEr fragreentemic g irgnhe G ha6ild Glu sequence can

residyes are t he pseudoproline.residue and.t he
be synthasiat! ithepregase o AR HE R NS LM ReRdRproline
Smmuﬁ@@h@% The benefits of a pseudoproline residue may

'ast for several additional amno acid residues, so it

Is desirable that at |east two or nore ami no acid

Im@leohses:t,ath@ progit invsnden trdatoseteranpralidoise ¢ pertidediigtheas
COl’IlpI‘lSlIl% %I‘g %r?%le :ag%dd sggﬁeﬂnic% c?lﬁlgrl%eéigqraglga%r%gvg %1% lgnsceaf%(ijcp 1%%@%1{:5”1% direct
sequen R GM-GIE) 4k Ebrtdr cbh@rlﬁhhg%&Bﬁildl!lerkyﬁfﬂﬂda@trbn%ﬁﬁetﬁi@@fdlﬁa%cﬁety, said

to |nsuI|notrop|c peptides such as the exenati de
ﬁagﬂﬁ@ﬁ@ﬁﬂ@ﬂSMWP@WHP&&WQGﬁﬁnﬁﬂﬁ@ﬁ@Bt|ng sequence of three

Gu residues in the 15, 16, and 17 positions, as well

r

P L RO P PR LB KRNI R RRKLS: AR Rine Sfonce of
glutanhieasit renéugs sed depk-otimeys dfohe fragghanice, t he exenati de

pepti de and counterparts thereof are easily

t hesi zed.in.only.thr i fferent

et 20 aisHiiSeinbis ePDide e oBh i REELALRe i mpfoped. wherein

there 0 latlch@MwBRASR KINEPISRILEY btscb@R pNaRBpifinadiduc and the closest Glu
addi tional amno acid materi al to one of t he

residup p4 theaapeating pesuenesrfehutemin acid fesiduesoupl ed t oget her in

sol ution phases The use of a pseudoproline in one of

t

h P B s B A RET it oRlatifiad REwnb IR o RS gecond
pseudsgglienegidoé doepeshinn@e Gloser asthd Mesrméais efoimhibe Aot pgbudopro line

phase synthesis of that fragnent, and al so eases the
residugy psequent sol uti on phase coupling of this fragment to

ot her fragnments. Wthout using at |east one

PREUEP! @b 'ﬁﬁgmeﬁ‘tt asI RARED SIRNERBRDHIS the AGMRE! S #sH]1 PEmino acids,

needed"to apply a hybrid synthesis effectively. For
wheregxeaeh Ipssudphilife sggrduis tiscosparhted snte gtenfatgnateg ns.cpvl)lted as two amino acid

) t ti |- 20
remdu?% W%ag)regfé ér @edn%&&o gﬁg 8%@6 él)e\t}é?%;nprésga eyremdues of at least
17 amsodda®si zed usi ng pseudoproline substitution(s) in
hi gh

Preferred is an insulinotropic peptide fragment as defined above wherein the repeating

sequence of glutamic acid residues is adjacent the C-terminus of the fragment.

Preferred is also an insulinotropic peptide fragment as defined above wherein no more than
two amino acid residues are between the repeating sequence of glutamic acid residues and the C-
terminus of the fragment. More preferably, fragment as defined above is comprised of at least

three glutamic acid residues in direct sequence (Glu-Glu-Glu).
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yield and purity, whereas only nuch shorter fragnments
i ncluding the A u-3 u-du sequence can be synthesi zed
w0 n00gos3as abl e yield and purity in the absencePGf/ERE0$Igp4043

pseudoprol i ne substitution(®s). In one aspect, the

present invention relates to an insulinotropic peptide

fragnment, conprising an am no acid sequence conpri sed

Df a plefdrRdskpdcnvof Gk it afticn, akd thsile®itdyRpebiddifri@aént as defined above

sequence (A u-Au) and further conprising a residue of
comprages fhepgping geid segusien P bP FRAPNR- Sy,  sai d fragment

optionally contai ning side chain protection.

E‘iés?(\%éé@ﬁi-&ﬂy-@hr-bﬁé%r-§eﬁA£ﬁLe&’-§@Mﬂ9 -G‘{H-M%?-dlﬁ-i%lg-l{ﬁu,i S

n the repeating sequence of glutamc aci

residues and the N-term nus of the fragnent.
Fherteheat deaseoneaaf thesitionstselogied foepGiyd Ehif (el This(6-7), Thr-Ser

9 i S BT Pl i Feubate o B GpThe 5 R hieinng

side ch8 bebigctidAd the closest G u residue of the repeating
sequence of glutamc acid residues. In a preferred
aspect, the insulinotropic peptide fragment further .
Besigsradsia an sy rasipireptide fremeneacicster dipa thewhaw @apisting of:
(i.e. closer to the Ntermnus) fromthe first

proline residue. Preferably, the fragnent as

SEQ]%E?Fﬂgd above conprises the residues of at |east 15
am no acids, wherein each pseudoproline residue

His -GlpeGhpGhal keXl nKo-BéreAfr-hgrbetLysGtoiet-6du-adu-Glo- AdariVib
acid residues. Mire preferably, the insulinotropic

tigde fragment conprises the residues of at |east 17

SEngﬁﬁﬂﬁﬂacids. Preferred is an insulinotropic peptide
fragment as defined above wherein the repeating

His -G1¢ GRAGH/- Ofir-BhdH BiTi-Scpsise X' &sX duas-Gla- M- @hettu-GheAla-Val
C-termnus of the fragment. Preferred is also an
insul j notropi c peptide fragment as defined above

SEQ P€l'n no nore than two amino acid residues are
bet ween the repeati ng sequence of glutam c acid

His -A1§SGANES,-aRdxt hg” Bt AN ue .o 1. ¢ hadfeGl-GNRGRI-Ala-Val
preferably, fragnent as defined above is conprised of
at least three glutam c acid residues in direct

SEQ IfxNoetice (Qu-Au-Au).In a preferred aspect of the
i nvention, the insulinotropic peptide fragnent as

His -G:@f-d}ﬂlg &+ ZOOR _ Ty —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 6:

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 7:

His -Gly -Glu- X*-X’- Phe —X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 8:

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val

SEQ ID No. 9:
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conprises the am no acid sequence of SEQ ID No. 34:
H s-dy-d3 u-dy-Thr-Phe-Thr - Ser - Asp- Leu- Ser-Lys-d n- Me

WO 2@9053u- G u, wherein at | east one of the poBRCT/EP2U88/064043

selected fromQ@y-Thr (4-5)8 Phe-Thr (6-7), Thr-Ser
(7-8) and Leu-Ser (10-1 1) is replaced by a
pseudoproline, said fragnent optionally containing
His -Gliy d@lueGai-Thip Pat e -0 -Afy-eEeseellyd-6laMdtGHwHG 10@ 10 opho/al
pepti de fragnment selected fromthe group consisting
of: SEQIDNo. 2 : Hs -GQy -Qu-Gy-Thr-X 6 -X7
SEQID§§P Wsp Leu- Ser-Lys-d n-Met-d u-d u-d u- Al a- Val SEQ
IDNo. 3: Hs -Gy -@u-dy-Thr-Phe -Thr -Ser-Asp-X
His C?_IIQ G%OGBJ-'Yﬁr - Nét—X@AprXul QIELL,% G Mt R (IEIQ('}BAI‘Jl Val
G u-dy-Thr- - X7 -Sér-Asp- X10-
-Lys Gln Met-d u- Q3 u- Glu Ala Val SEQ I D No. 5 : H s
SEQIchly- Ll u- X4-X5- Phe - Thr
-Ser-Asp-Leu-Ser-Lys G n-Met-du-Gu-du- Ala-Vval SEQ

QP - g K- G X5 0 BN ARy
: Hs -Ay -Au- X4-X5- Phe -X7

SEQIMOA@p Leu- Ser-Lys-GQ n-Met -G u-G u-G u- Al a-Val SEQ I D
Hs -Gy -Gu- X4 X5- X6 - X7

His I3 %f\ég PPl Ly S nEL G e Sun e Yl S50

- X8- Asp-Leu-Ser-Lys-@n-Met-Qu-Au-Au-Ala-Val SEQ ID
SEQ IONo1®: H's -@y -A@ u-@y-Thr-Phe - X7 -X8-Asp- X10-
Xn-LysGInl\/thIuGIuGIuAIaVaI SEQ ID No. 11: Hi s
, é G u- X4-X5- Phe - X7 ,5X8-Asp- X10-
His -C)tx'- [y lyel -Rie = o=Sar-dsieu - A% .l\ngfGln-Met -Glu-Glu-Glu-Ala

SEQ ID No. 14:

His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 15:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 16:

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°-X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 17:

His -Gly -Glu- X*-X’- Phe —X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala
SEQ ID No. 18:

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 19:

His -Gly -Glu-Gly-Thr- Phe — X’ —X*-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
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SEQID No. 12: Hs -Gy -Qu-@y-Thr-X6 - X7
-Ser - Asp-Leu-Ser-Lys-@n-Met-Au-Gu-Gu-Ala SEQ ID
WOR09A31H s -Ay -3 u-d y-Thr-Phe -Thr - Ser - ABEF/EP08/064043
Xp -Lys-A@n-Met-Gu-Gu-AuwAa SEQID No. 14: H s
-Ay -Au-@y-Thr-X6 -X7 -Ser-Asp- X10- Xn
-Lys-An-Met-Gu-Au-Gu-Ala SEQID No. 15: Hs -Gy
SEQ H3Nu-20X4- X5- Phe - Thr
-Ser-Asp-Leu-Ser-Lys-An-Met-AQu-Gu-Gu-Ala SEQ ID
. No. 16; Hs -Qvy - - X4- X5, Phe -Thr - Ser- - X1
His -G iy Gt e e & Lo DT X A oL SEe OB GGl 4
-Ay -QJu- X4-X5- Phe -X7
SEQ Do AsIp- Leu- Ser - Lys-A n-Met-A u-Ju-G u-Ala SEQ I D No.
18: His -Ay -G u- X4-X5- X6 -X7
. -Ser-Asp-Leu-Ser-lys-d n- h@tg u-Gu-du-Ala SEQ I D
His - -Glvg X HK's PheiyX -G uAgi-yX ThiX- -IpiseGln-Met-Glu-Glu-Glu-Ala
- X"Asp- Leu- Ser-Lys-Ad n-Met-d u-3 u-d u- Al aSEQ 1 D No.
SEQI%O js -Ay -Au-dy-Thr- Phe - X7 -X8-Asp- X10- Xp
-Lys-@'n-Met-GQu-Au-Gu-Ala SEQID No. 21: Hs -Qy
-G u- X4-X5- Phe - X7 -X8-Asp- X10- Xp
His -Gl y6 @Gy~ Met-XG-K. CBer- SpEAl-8ciSER-GD-Met-GR2 GliHGHu - G y
-Qu-@y-Thr-X6 -X7
-Ser-Asp-Leu-Ser-Lys-@ n-Met-A u-Gu-Au SEQ | D No.
SEQ I??.ﬁo'}-ﬁ: -Gy -Au-3y-Thr-Phe -Thr -Ser-Asp-X 10- Xp
-Lys-An-Met-Qu-Au-Gu SEQID No. 24: Hs -Gy
His -Gl GGG K- Thi-PRE-FRE - SeSakp-A8 - X XUQx-GIn-Met-Glu-Glu-Glu
X1l'-Lys-An-Met-Gu-Gu-Au

SEQ ID No. 24:

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 25:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 26:

His -Gly -Glu-X"*-X’- Phe —Thr —Ser-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 27:

His -Gly -Glu- X*-X’- Phe —X” —=X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu
SEQ ID No. 28:

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 29:

His -Gly -Glu-Gly-Thr- Phe — X’ —X®-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu

SEQ ID No. 30:
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SEQ ID No. 25: His -Ay -G u- X4-X5- Phe - Thr
- Ser - Asp- Leu-Ser-Lys-@ n-Met-Au-Gu-Gu SEQ I D No.
WQe009315 Ay -3 u- X4- X5- Phe -Thr -Ser-Asp- XROFEKIW08/064043
-Lys-An-Met-Qu-Qu-Gu SE®Y ID No. 27: Hs -Gy -Adu-
X4- X5- Phe - X7 -X8-Asp-Leu-Ser-Lys-@n-Met-Au-Qu-Gu
SEQ ID No. 28: His -Gy -AQu- X4-X5- X6 - X7
His -G1$eGhASH~TRUPhe -3y Gh - Mt - XA U sl GinQliut-SRQGIPGND .
29: Hs -Gy -G@u-dy-Thr- Phe - X7
- X8- Asp- Leu- Ser-Lys-G@ n-Met-Au-Au-Au SEQ I D No.
SEQIEhNg§ . gy -@ u-A y-Thr- Phe - X7 -X8-Asp- X10- Xp
-Lys-An-Met-Qu-Au-Au SEQID No. 31: Hs -Gy -Qu-
His -@fﬁ'—éﬁf— XPhe phX7Z XM@{SAQH)'- )MDXI%Pys_-Gln-Met-Glu-Glu-Glu
-Lys-An-Met-@u-Au-A'u wherein in SEQ ID Nos. 2

through 31, the pseudoproline X4-X5 at égos;ti ons 4 and

whersi oSN HR Nos. 23hyoughy 3 lohepseuslonramgay tX1 digpeitons 4 bed 5

i X6 - X7 It i { d
corre-BRRIHRRAE 1A Gy “ourlnfLBRRK hRERafp M X X" RRRs 6 una 7

correspSRI4ae PhelThieo & coukerdrt hogbE itnpscddapelik XorxeseRisns 7 and 8
to Thr-Ser or a counterpart thereof; and the , ..
correspg@a;d@ B]hmsieh@r Wte;@arﬂthgqeoﬁ@gd thegissudaprelipg X4 1- X at positions 10
] - erpart thereof.
and 1%@%%%?@%3&%%%?3?&&?&{%%{ %tﬁl%%g ‘inotropic peptide
fragnent of the fornmula: SEQID No. 24: His -dy
E@caially préfbnredX® theXdsulBetropis peptiicOiragkment of the formula:
-Lys-An-Met-d u-d u-d u, wherein the pseudoproline X6

- X7 positions 6 and 7 corresponds to Phe-Thr or a
SEQIg)ﬁﬂﬂféeﬁ'part t hereof and the pseudoproline X10- X1 1 at

positions 10 and 11 corresponds to Leu-Ser or a

His -G19 U@ heGRAT hr-KheKéo§er- kgy- ttier X Prighasihadet-GauGiuAo, opi C
peptide fragnents are those of the fornul ae:

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof.

Further preferred insulinotropic peptide fragments are those of the formulae:
SEQ ID No. 22:
His -Gly -Glu-Gly-Thr-X® —X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu, or
SEQ ID No. 23:
His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'’- X''-Lys-GIn-Met-Glu-Glu-Glu,

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof.
Also preferred is the insulinotropic peptide fragment of the formula:

SEQ ID No. 14:
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SEQID No. 22: Hs -Gy -Au-Gy-Thr-X6 -X7 - Ser -
Asp-Leu- Ser-Lys-@n-Met-GQu-GQu-Au, or SEQ I D No.
WQ3200906315 Ay -3 u-Ad y-Thr-Phe -Thr - Ser- Asp- XPADEP2P8/064043

-Lys-An-Met-d u-d u-d u, wherein the pseudoproline X6
-X7 at positions 6 and 7 corresponds to Phe-Thr or a
counterpart thereof and the pseudoproline X10- X1 1 at

His -19SGu-ORSTAOXANH 18crcasp- o8 Poxde yis(GlneVMetSEtu-Glu-Glu-Ala,
counterpart thereof. Also preferred is the

s T R o B S RPOAS Pk b S

thereof %Xd”’fhgéﬂét}%kfo(ﬁn@ & U B U fi@yn s Wehg 117 cBH@sponds to Leu-Ser or a
pseudoprol i he X6 - X7 at BOSItIOﬂS 6 and 7 corresponds

count¢rparPHerchiir or a counterpart thereof and the
pseudoproline X10- X1 1 at positions 10 and 11

or.respongds.to Leu-Ser .or a counterpart thereof. .

B R PR AT P TP PR P PR PRt Rp bt
fragments of the fornmulae: SEQ ID No. 12: His -Gy

SEQ HXNY-1@:y-Thr- X6 -X7 -Ser- Asp-Leu-
Ser-Lys-An-Met-Au-Gu-Gu-Ala, or SEQID No. 13: H's

His -Gy e U Ko 8. G L Sor e QT Ml Glu-Glu- Al or
pseudoproline X6 -X7 at positions 6 and 7 corresponds

SEQ 1PNEhes: Thr or a counterpart thereof and the
pseudoprol ine X10- X1 1 at positions 10 and 11

. corresponds to Leu-Ser or g counterpart thereof.

His -CAyi o6 e Lyp F luf-Blrar €bhri—dstAisprdt r-opi dypepniMet-Ghiaghentu-Ads

the formula: SEQID No. 4 : Hs -Ay -Au-dy-Thr-X6

Where;glql_e ;[_Jgeg{dgéf‘o@% & %_XJ _atj)ous_itang 6 ﬁnéi]\faolr{es%néi? fo %hei-ﬁlér or a counterpart
thereop asitheps@ldopeol6 X' X7X atat pexitidrisd0nG 1ardrréspoads SRSt or a

to Phe-Thr or a counterpart thereof and the
counteRELHWEROS! i ne X10- X1 1 at positions 10 and 11

corresponds to Leu-Ser or a

Another preferred insulinotropic peptide fragment has the formula:
SEQ ID No. 4:
His -Gly -Glu-Gly-Thr-X° —X” —Ser-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val,

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof.
Also preferred are the insulinotropic peptide fragments of the formulae:
SEQ ID No. 2:
His -Gly -Glu-Gly-Thr-X® —X” —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val, or
SEQ ID No. 3:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
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counterpart thereof. Al so preferred are the
i nsulinotropic peptide fragnents of the fornul ae: SEQ
WO DoMNO53325: His -Ay -Au-G3y-Thr-X6 - X7 - Ser - PEEPP10681064043
Ser-Lys-A n-Met-Au-Gu-du2Ala-val, or SEQ 1D No. 3 :
Hs -Gy -Au-dy-Thr-Phe -Thr -Ser-Asp-X 10- Xp
-Lys-A n-Met-3 u-d u-d3 u- Al a-Vval I n anot her aspect, the
Pf @Rttt abpeve fiid rescheingt@fontrolates 1@ b Atthodf o MBdinGaradhsulinotropic
i nsulinotropic peptide, conprising the steps of: a)
peptidg eganrisly the #ePset pepti de fragnent or a counterpart
t hereof including an am no acid sequence conpri sing at
, - . :
a) #I%ﬁaﬂn ra@gﬁ%ﬁb‘ﬂ?%ﬁ%&%ﬁb&%ddggﬁ%riﬁﬁtgﬁ%gpméﬁdﬁﬁggnlé}mﬁ(pde
jequarcp epapiisige thieag éwt ighearhatagimetitect seqoergn (Glu-Glu) and further
i nsul i.not r opi, c Ftld "I ncorporating the peptide
?mwg}%apﬁ‘?ﬁgolgﬁ i notropi c peptide" means
coupling the pepti de fragnent with a second peptide
b) 1an Bﬁﬁh iR pb?h@é Fraghientiif uhiin@linoORbsic peRidede.
erab this method is carried out wwth a first
ﬁeptl de fragrrent as defined above wherein at | east a

negporgag thspicplidniagreat drie ap dnsplneieairc pantide epeans qoypling the
peptld§ feh%gﬁ%ﬁfwﬁfl aggébtna 'Beﬁtlc?ecfr%nﬁeqﬁ 'tdj(l))tﬁacfln‘filﬂéjlng@ﬁlolt\}'obl%rﬂ%bﬁa}é

ragnent. Fn-a pr rred aspect
invention, the nmethod is carried out with a fragnent
Bmlfeﬁreblydthfsrmethd)ch'ﬁs agrradput enithi asfiristgepafle SEGNED abldefi@ed above
Thr-X6 - X7 -Ser-

whereg]ieqﬁ 1?@?@ &sﬁg p%éx& éo&n@qﬁldée i lﬁt\ge%tlhe S%@&tlntg sgguense of glutamic acid
remduegtﬂﬁ thQNergnﬁluIBf flPrfFaém-EHf - Ser- Asp- X 10- Xp _
Lys-d n-Met-d u-d u-Ala-Val SEQID No. 4 : Hs

-Ay -Au-AQy-Thr-X6 -X7 -Ser- Asp- X10- Xn
Iq_g,gmfgrwdm@pec@pﬁﬂlglwﬁglqp, Ahamydiod SERriEY ous, with a fragment selected

from the group consisting of

SEQ ID No. 2:

His -Gly -Glu-Gly-Thr-X® —X” —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 3:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 4:

His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 5:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 6:

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val

SEQ ID No. 7:
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Hs -Gy -G u- X4-X5- Phe - Thr
- Ser - Asp- Leu- Ser-Lys-d n- Met-d u-d u- 43 u- Al a- Val SEQ

WO RDOBO53365: His -Gy -3 u-X4- X5- Phe -Thr - SerP@&EBPP2008/064043

X10- Xn -Lys-A n-Met-d u-G18-3 u-Ala-vVal SEQ ID No. 7

H's -Ay -Au- X4-X5- Phe -X7

- X8- Asp- Leu- Ser-Lys-A n-Met-Gu-Au-Ju-Ala-vVal SEQ ID
His -O¥9 -GRi- X*HKS PhE-X ~ & UrspXdeuXBer-IXB6-G ¥ Met-Glu-Glu-Glu-Ala-Val

-Ser Asp Leu- Ser-Lys-d n-Met-d u-d u-G3 u- Al a-Val SEQ

: Hs -Ay -Au-dy-Thr- Phe - X7

SEQI%OA%p Leu-Ser-Lys-dn-Met-GQu-Ju-du-Aa-VvVal SEQ ID

No. 10: Hs -Gy -Au-Ay-Thr- Phe - X7 -X8-Asp- X10-

His -@f& Gl ' G NVt Addr Wsp-1 S §3-h- h@&Q}th}MoGlulﬁla-Wls
"Gy -G Uu- X4-X5- Phe - X/ - X8°Asp- X10-

i:l&s A n-Met-d u-3 u-3d u- Al a- Vval SEQIDNo 12: Hi s
SEQIDANg. 23 u-d y-Thr-X-0 -Xv 7'
-Ser-Asp-Leu-Ser-Lys-A n-Met-AQu-Gu-Gu-Ala SEQID

His - -OREO L PR G Y e S SRl Ml o At va
-Ay -Au-dy-Thr-X6 -XV 7' -Ser-Asp- X110U Xl

SEQ ID Nyst0d n-Met-J u-Gu-Gu-Ala SEQID No. 15: Hs -Ay
-GI u- X4-X5- Phe - Thr

His -G OB B PBRy, X Ao B i MEE P RGREOrgle-val
Xn -Lys-d n- Met - Glu Glu GQu-Ala SEQ ID No. 17:

SEQ ID No. 11:

His -Gly -Glu- X*-X’- Phe — X -X*-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val

SEQ ID No. 12:

His -Gly -Glu-Gly-Thr-X® —X’ —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala

SEQ ID No. 13:

His -Gly -Glu-Gly-Thr-Phe ~Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala

SEQ ID No. 14:

His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala

SEQ ID No. 15:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala

SEQ ID No. 16:

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'~ X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala

SEQ ID No. 17:

His -Gly -Glu- X*-X’- Phe —X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala
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Hs -Ay -G u- X4-X5- Phe -X7
- X8- Asp- Leu- Ser-Lys-A n-Met-3 u-Ad u-d3 u- Al aSEQ | D No.

WA 0096315 Fy -G u- X4 -X5 - X60 - X7 PCT/EP2008/064043

-Ser-Asp-Leu-Ser-Lys-An-Mag-Ju-Gu-Gu-Ala SEQ ID
No. 19: Hs -Ay -AQu-@y-Thr- Phe - X7
- X8- Asp- Leu- Ser-Lys-A n-Met-@u-Au-3u-Ala SEQ I D No.

SEQ IZONoH& -Gy -du-@y-Thr- Phe - X -X -Asp- X110U
Xl 1l -Lys Gn-Met-Au-Gu-Au-Ala SEQID No. 21: His

X4- X5- Phe - X7 -X8-As X1-

His -8Rk Gt SRR SRS BT ME- O Dl pl-M
-Qu-dy-Thr-X6 -Xv I’

SEQIDSI% RAsp-Leu-Ser-Lys-An-Met-Gu-Gu-Au SEQ I D No.
23: Hs -Gy -Au-@y-Thr-Phe -Thr -Ser-Asp-X io- Xp
-Lys-An-Met-Au-Gu-Au SEQ 1D No. 24: Hs -G

His Glggh@};y -Thi- Phe —X —)geAspﬁépu Sxrthgs-Gig-Met-Glu-Glu- allu-Ala
-Lys-@n-Met-Au-Qu-Gu SEQID No. 25: Hs -Gy -4 u-

Phe - Thr
SEQI)[SZSlFNgE)Z&sp Leu-Ser-Lys-An-Met-GAu-Au-Au SEQ I D No.

26 His -Gy -GQu-X4 -XV 5 - Phe -Thr -Ser-Asp- Xi lo-
His -Glp 1G k@b~ Thn Pl t--33 1K 'Ghsp- A ' SEQ.3isBG INaVIeRGlu-Hils GluEAya
-G u- X4-X5- Phe -X7

- X8- Asp- Leu- Ser-Lys-A n-Met-G@ u-Au-du SEQ I D No.
SEQI’E@%P@ Gy -G u- X4-X5- X6 - X7

- Ser- Asp-Leu-Ser-Lys-A@ n-Met-Gu-Gu-Au SEQ I D No.

His -A9-GHl- X*-X3-Phe G -Gy Ahrx 'O PRE -EysXF In-M8t-8RPGle Giu-Ala
-Ser-Lys An-Met-AGu-Gu-Gu SEQ ID No. 30: Hs -Gy

-Qu-dy-Thr- Phe - X7 -X8-Asp- X10-
SEQH@lNOL%Zs dn-Met-Au-du-Au

His -Gly -Glu-Gly-Thr-X® —X’ —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 23:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 24:

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 25:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 26:

His -Gly -Glu-X"*-X’- Phe —Thr —Ser-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 27:

His -Gly -Glu- X*-X’- Phe —X” —-X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu

SEQ ID No. 28:
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SEQ ID No. 31: His -Ay -G u- X4-X5- Phe - X7 -X8-Asp-
X10- Xp -Lys-A@n-Met-Au-Qu-Au whereinin SEQID
wole®9/0233tHr ough 31, the pseudoproline X4- X5 atPCT/EP2008/064043

positions 4 and 5 corresporfls to Gy-Thr or a
counterpart thereof; the pseudoproline X6 -X7 at
positions 6 and 7 corresponds to Phe-Thre or a

His -Glouatenfaxt X°hel’eski- Al cpsRudgpGihiMe-Xa-GNSG At
positions 7 and 8 corresponds to Thr-Ser or a
counterpart thereof; and the pseudoproline X10- X1 1

SEQ 1& BO%S%II ons 10 and 11 corresponds to Leu-Ser or a
counterpart thereof. Mire preferably, the nmethod is

His - ?"-Glueélyo”%r pint b e iX&lﬁ&p PeRL- 'SQIEL% @‘H{TMH Ah-d1i% 1
formula:” SEQID No. 24: Hs -Gy A u-dy-Thr-X6 - X7
- Ser- Asp- X10- X1'-Lys-d n-Met-Q u- Glu G u, wherein

SEQ ilhdop¥kudoproline X6 -X7 at positions 6 and 7
corresponds to Phe-Thr or a counterpart thereof and

. e~Nns ne,7X1 0 af 11

His dlg 9%3%%3% ?(1)1E L?l(,l FA%’?}% %%un r(%fgrt %i %"er eﬂ? Gﬁl
anot her preferred aspect, the nmethod is carried out

SEQ M Wb. H:first peptide fragnent selected fromthe group
consisting of: SEQID No. 22: Hs -Gy -Au-Gy-Thr-X6

His -G Gl e ey o Gheay S -Gl el SR 6T 1o

Xp -Lys-d n-Met-Q3 u- Glu G u, wherein the pseudoprollne

KhereH/inBEP OIS Nols ONhrugdd ﬂle%éﬁcﬁ)%%ﬁl@%"tﬂs &hesifibhis Phnd 5
a counter_% art thereof and the pseudoprol |£1(§ X10- X1 1
e

correspendsde iGly 1111!%011@ capderpart ghsrqodstipe persideproliag XSeX @ pegitions 6 and 7
corres Ilflcﬂttg ﬁ’Bg r¢Q) ta.r go%f r@rtsﬁel%roﬁ ft % 155%?%;}%0 %or m h%%gélaons 7 and 8

rern a ragrie
corresb&ldﬂao Thé-Setbrsa eoﬁlterpaﬁ ﬂhel@bﬂ -ahl thBendbprolberk Asg!! aXpbsitions 10
Xn -Lys-A@ n-Met-Gu-Gu-du-Ala is used, wherein the
andlbg(g{@g?ﬁd@t@ﬁgu-ﬁgrol)@co&mt%& $8& 6 and 7 corresponds
to Phe-Thr or a

More preferably, the method is carried out with a first peptide fragment of the formula:
SEQ ID No. 24:
His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'°- X''-Lys-GIn-Met-Glu-Glu-Glu,

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof.

In another preferred aspect, the method is carried out with a first peptide fragment selected

from the group consisting of:

SEQ ID No. 22:

His -Gly -Glu-Gly-Thr-X° —X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu
SEQ ID No. 23:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu,
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counterpart thereof and the pseudoproline X10- X1 1 at
positions 10 and 11 corresponds to Leu-Ser or a
w@owansBpart thereof. Furthernore, the method BGI/EP2008/064043

defi ned above is preferredléwherein a first peptide
fragnent selected fromthe group consisting of: SEQ ID
No. 12: His -Ay -Au-dy-Thr-X6 -X7 -Ser- Asp-Leu-

Whereﬁﬁﬁhe lpﬁ!@xd@)lﬁrhh/é!X6 GXU-ahakit@dng-6Alnd 7&5@6h@d&@ to Big-Thit & a counterpart

-3 u-d y-Thr-Phe - Thr -Ser-Asp-X 10- Xp
thereof B ﬂ)gpﬁeq@prqgng)@ -quahpgqltg)nsVW@glgllrl, cpHesponds to Leu-Ser or a
line X6 -X7 at positions 6 and 7 corresponds

Countﬁ%ﬁ%%%r or a counterpart thereof and the
pseudoproline X10- X1 1 at positions 10 and 11
Aboresipond s thomictwdSeherom afisbpentide fagmenteitboformuk:
used. In a further preferred aspect, the nethod is

ri out with a first peptide fragnent of the

SEQ I, f‘g SEQIDNo. 4: Hs -Gy -G u-Gy-Thr-X6 - X7
-Ser-Asp- X10- Xn -Lys-d n-Met-G u-d u-d u-Al a-Val,

His -OWeGRI-Glyt- Ter-KS eMdopsroA i e<19<6xl-1xbsaslnmsﬂ-ﬁhpﬁal-ahamh 7
corresponds to Phe-Thr or a counterpart t her eof and

, éhe pseudopr ol i ne X10- posi tions 10 and

1S us¢

d?ereé%lB S erdorrelineser %ratawélaam @phY POIFW@P%%tORIh%F hr or a
counté)rgpt | gfe%? ah$ the MR BhAGe 680 r ke, gé’srltldlﬂstlh Ad i’ §fresr§)onds to Leu-Ser

ragnent selected fromthe group consisti
or a cafnterfiEQhef@oo. 2 : His -Gy -Au-dy-Thr-X6 - X7 Ser-
Asp- Leu- Ser-Lys-d n-Met-d u-d u-d u-Al a- VaI SEQ I D
3 . H.s - -G, y- A y- Thr. Thr
koo M e i i B G Weeal gtk fragment
select @B RYMARE BloupRonstmg 6fat positions 6 and 7 corresponds
to Phe-Thr or a counterpart thereof and the

seudoproline X10- X1 1 at positions 10 and 11
EQ e]szgonds to Leu-Ser or a

His -Gly -Glu-Gly-Thr-X® —X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala
SEQ ID No. 13:
His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala,

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof, is used.

In a further preferred aspect, the method is carried out with a first peptide fragment of the

formula:
SEQ ID No. 4:
His -Gly -Glu-Gly-Thr-X° =X’ —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val,

wherein the pseudoproline X° —X’ at positions 6 and 7 corresponds to Phe-Thr or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof.



10

15

20

25

counterpart thereof. In another aspect, the present
invention relates to an insulinotropic peptide,
w@ompnsBINg: at | east one residue of a pseudopPCI/EPINS/064043
at least two glutam c acidl1fesidues in direct sequence
(Au-du); and optionally at |east one protecting
group. Preferably, the insulinotropic peptide is a
atrpreferad is thé nenwdahiridd(dut 3%h.a vy gepidefrag@abityselettde from the
peptide differs fromexenatide(l-39) by a nodification
grouptcBYistingW por at es said at | east one residue of a
pseudoproline into the peptide. In a further aspect,
SEQ IdRoifivention relates to an insulinotropic peptide
conprising at | east one residue of a pseudoproline, at
| east two Iutan1c acid residues in direct sequence
His QIG-Gluebe)ThraKd ~¥ptBonasi- LewtSer-éasiGloMetgrlot@otGhighla-Val
group, wherein the peptide conprises at |east an am no
SEQ]?ﬁNd gequence according to any of SEQ ID Nos. 1
ugh 79 or a counterpart thereof. Mire preferably,
the invention relates to an insulinotropic peptide
His -G19 A@li-GlyaghaPhd €Eist-Sonasp-o8 i -dv'e-1ok-GinpdeGhpGhl-GheAlaval,
| east two glutamc acid residues in direct sequence

Whereéng%la @Sﬂ\%ﬂw@gg?@ ﬁ %2%‘441%0@‘%‘ owg @é@gﬁﬂn% gotaﬁ Jgﬁlg%frﬁ qpynterpart

thereo@ﬁh&lth%%élﬁféﬁﬁolﬁﬁe ageoxdigngydithRANY 42l 1§%@Tle@oh@§to Teu-Ser or a
hrough 3 1 or a counterpart thereof. Especially

COMﬁ@thdEﬁ@d is an insulinotropic peptide conprising at
| east one residue of a pseudoproline at | east tmo

| utam c ac resid ' ct segue
BBl R Py SRR RR e B RSo BEPRGGR b i Sopporisine
t he peptide conprises at |east an am no acid sequence
atclezﬁ;t dhmg:sidQe any pafud&rQlihd) alRast to ghutarhic ab?] redidueslif direct
and 24 or a counterpart thereof.In another
Seque%eedé&élt Glyangyorsiomally ahl%%ﬁpn%ar%aﬂag E9Wo a pepti de
fragnent sel ected fron1the group consisting of a

f)fe@&mfﬁ Lthe Gl t p@iﬁé,( iON& Riterpir &eﬁ!ﬁﬁiegg 39)3 R/I&E preferably,

a coun erpart t I'n anot her aspect present
the peptidﬁecdlfﬁersrfrcrre Ieatmagdet(d) 329) be ptmalkfifatmg et ineporateeshid atomast one

ro Lsti.ng of. . a fragnent according to any
“”MUSHE %ﬁﬂégﬁp$ Nﬁ%ﬂlﬂﬁ & %.or a counterpart thereof. In
anot her aspect, the present invention relates to a
REPtirgher ispa@meblinveaties taded toam ihfginotropic peptide comprising at least one

residue of a pseudoproline, at least two glutamic acid residues in direct sequence (Glu-Glu); and
optionally at least one protecting group, wherein the peptide comprises at least an amino acid

sequence according to any of SEQ ID Nos. 1 through 79 or a counterpart thercof.

More preferably, the invention relates to an insulinotropic peptide comprising at least one
residue of a pseudoproline, at least two glutamic acid residues in direct sequence (Glu-Glu); and
optionally at least one protecting group, wherein the peptide comprises at least an amino acid

sequence a according to any of SEQ ID Nos. 2 through 31 or a counterpart thereof.

Especially preferred is an insulinotropic peptide comprising at least one residue of a
pseudoproline, at least two glutamic acid residues in direct sequence (Glu-Glu); and optionally at
least one protecting group, wherein the peptide comprises at least an amino acid sequence

according to any of SEQ ID Nos. 2, 3, 4, 12, 13, 14, 22, 23, and 24 or a counterpart thereof.
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group consisting of a fragnent according to any one of
SEQ ID Nos. 43-45 or a counterpart thereof. In another
wW@2@ens331s he present invention relates to a pepCT/EPR2008/064043

fragnent selected fromthelgroup consisting of a

fragnment according to any one of SEQ I D Nos. 46-49 or

a counterpart thereof. In another aspect, the present

ImatRficr @spct € kiad [@eschDindeitinorteefto ARkt fedgment selected from the

i nsulinotropic peptide, conprising the steps of: a)
groupspBYStHIRRY 2fffagstent acseEsting toay ongiof gEQeIEt Nere 3pr3frerognterpart
thereo@l d first fragment including a sequence of at |east

two repeating G u residues and including at | east one

resi due of a pseudoproline, and wherein any of said

frr angbhen uspeop thegmadehy invergfondielatps 4o alpeptste forpmept stlent¢d fagm the

roup; b). coupli a Serjne resi t he thjrd
group St ine 4 e el Fos Sttty P 0F SECUILNP S dbPH i esqunterpart
thereo%) coupling the fourth fragnent to the second fragnent
to obtain a fifth fragnent; d) coupling the fifth

eptide fragnment to the first peptide fragnment to
ngther asperch shig nrawnt Bpprtiopaplatad o a paptidedragimant egdected from the

£ ur: r ri teps of
soun 388 e ISR DU RGOS 51808 cuntcrar
theregfur i fyi ng the peptide; and f) precipitating the

purified peptide.Preferably, step a) as defined above

onprises providing a first peptide fr nt
ﬁf_bmh% Agct HiS REpebinER P nga fliete & epiGaryentsnkglecteg from the
group 'Elbﬁs'i@né'o@atﬁagniéhg- Ncofdhiss tHny 9%k oASROUEHNSE 46 14055r @ dduMRrpart
t-Gu-du-@ U, wherein at | éast one of the positions
thereodel ected from @ y-Thr (4-5), Phe-Thr (6-7), Thr-Ser
(7-8) and Leu-Ser (10-1 1) is replaced by a

seudopr ol i sai d. fragnent tional.l ntai ni n . .
FRAER afheeh i R i ERER A s Rr F AR AL b Bsutinotropic
peptide Osiprsafs the o¢psloMg a first peptide fragment sel ected

fromthe group consisting of a fragnent according to

any.  one_of SEQ ID Nos. 2 to 31. ] ] ]
a) providing first, second, and third peptide fragments, said first fragment including a

sequence of at least two repeating Glu residues and including at least one residue of a
pseudoproline, and wherein any of said fragments optionally including at least one

protecting group;
b)  coupling a Serine residue to the third peptide fragment to obtain a fourth peptide fragment,
¢) coupling the fourth fragment to the second fragment to obtain a fifth fragment;

d)  coupling the fifth peptide fragment to the first peptide fragment to obtain an insulinotropic
peptide.

In a preferred aspect, the method further comprises the steps of isolating the peptide, i.c.:
¢) chromatographically purifying the peptide; and

f)  precipitating the purified peptide.
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In a preferred aspect, the present invention is
concerned with the nethod of making an insulinotropic
weepbioss1as defi ned above, conprising the stepBCDEP208§/064043
providing a first peptide fitagnment selected fromthe
group consisting of a fragnent according to any one of
SEQID Nos. 2 to 3 1 or a counterpart thereof, a
Betaisly pags 4)ds definghabolc S6mpaics ghrdviding biRstgeptifle fragment
consi sting of a fragment according to any one of SEQ
comprigng\dig an3Bp a3 seyend f SEQ H3INex dfpart thereof and a
third peptide fragnent selected fromthe group
ARIS| -Glﬁ@lﬁﬁ“hﬁPﬁJ—@%&A%ﬁE@#-@blrJEyst-@hISg_Qt-@u-@ﬁ-'Glﬁ, 1
or 42 or a‘counterpart thereotr; b)  coupling a Serine

residue to the third peptide fragment to obtain a
whencinhat peast orbeo fitheiperetivins selpcted dohi Gly-Thre(4f DuPhdaThr (6-7), Thr-Ser

- yi3gen G LR aTR] e PRt B E Py sk ily conteining

side chdig pfdtégonpept i de fragment to obtain an insulinotropic
peptide. Preferably the first, second, and third
fragnents are synthesjzed using solid phase synthesis

Meoeq picéially. SitredcaEIPrines Ieviding aafigt poptidn firgmgitessicsted dipm the
(it ' ' ' (B t | uti
group st iR fraTRIERAL focBhd RERAE of SECRD MO 16 330 1 )"

conprises using at |east ethanol to cause the
pr ®picfurtedtaspagt, thr pfeemt ad-ehSorf 18 cohermulreith the mahdrbalf msking an

} .defi ned ove rein a first peptide.fragment havin
insuligiitogh 500 PR R BBt B RRG o SEO | b Moo
2, 3, 4, 12, 13, 14, 22, 23, and 24 or a counterpart
a)  profldenfa fisst p§Rde PaghRht Rtbcted fAdrh ehet g}sudprwda@dnggfa fragment
e

defi ned above, wherein a second pepti fr agnent

Fraoidineg tarinzionn of RBRIDsNerudrie 81 at e epwiteigat theaenyf, dsccembpeptide
: 9 tet ' .
%%%?I\%)n? selgét?(% goﬁle t%l% rgg)%ggcgggelétﬁggo?aafga&lﬂg&? agéco{rcﬁ?%%eglg ond of SEQ ID

1 on, I'S prererred,

Mb&3s| 37 @ I%vrraoparipaethércagaring thivd \piepigd caffagimdnt Sclégédifrom the
sequence accqrding to any‘on %%%I[)hbs. 40 to 42 or a
ol

SOUREXISHEINE of A&REBEN| accpidling 1D} Nog. 4 achreniet Gognterpart thereof;

di agram of a synthesis schene (10) in accordance with
b) é&u%liﬁ’é £8€hhe residue to the third peptide fragment to obtain a fourth peptide fragment,

¢) coupling the fourth fragment to the second fragment to obtain a fifth fragment;

d)  coupling the fifth peptide fragment to the first peptide fragment to obtain an insulinotropic
peptide.

Preferably the first, second, and third fragments are synthesized using solid phase synthesis
techniques, whereas the fourth and fifth fragments and the insulinotropic peptides are formed in

the solution phase.

Also preferred is the method, wherein step (b) comprises using at least ethanol to cause the

precipitating.

Preferred is furthermore the method as defined above, wherein a first peptide fragment
having an amino acid sequence according to any of SEQ ID Nos. 2, 3, 4, 12, 13, 14, 22, 23, and

24 or a counterpart thereof is used.
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i nvention. The first peptide fragnment (12), the second
peptide fragnent (14) and the third peptide fragnent
W@ 1@p/0533¢5 pr epared on Solid phase (step a). TheCT/BP200$1064043

fragment (20) is prepared 20pomthe third fragnent (16)

by coupling with serine (step b). Then the fourth

fragment (20 is coupled with the second fragnent (14)

Prefdpred\s sleo tHeamdthdd & ddfﬁildiTElSﬁve( RBYre(msd &Rofg peptidodilagihent having

the fifth fragnment g IS coﬁgled with the first ,
an amnoGiEIPAUFNER peeasdina i piy @HeEQ AL iNasndt footd & peyntegrar( thereof is
11) (step d). The enbodi nents of the present invention
descri bed bel ow are not intended to be exhaustive or
tolimt the invention to the precise forns discl osed
]nradtih'@nf thie Inoathothasciefiacd elob vdesprefauiedowherRat shtdrd peprede fragment

iments are chosen. and desgcr.i 0 t others
having iy PR 4K RS F pCR g Ao B i T ARG ML S dehgterpart
thereoPhid kel pl es and practices of the present invention. The

present invention is directed to synthetic nmethods for
maki ng peptides and peptide fragnments that include two

Big. kit eschgatie Aaganuot esingigsis schnned 0 dgcendaeee with the present

inventw?q{ q‘ﬁ@?ﬂr&%@ﬂ Od a%éﬂet%? Q% e[ﬁ? é%gﬁ@?eﬁm ?ﬂagﬁl%hggﬁﬁ Igrg(ﬁﬁ]l% Shird peptide

fragméx&@ (p6)odre pf@dnedld)lﬂmo(hﬂ%hﬁqstep ). e tfowtt fragrmett Qm)aﬂprepared from the
Protection may i ncl ude N-term nus roteC |0n

third fgaggment bléatbé@tbmﬁlg Ve se @tFIéP}nTﬁﬁ%ﬂﬁrfB’tl%'% fra@ﬁentl(%o is coupled
with tRY &o68d SQ% ! SResdhTs ﬁ%ivldet {R€ A ?ﬂ\@%ﬁeﬁ{‘gzﬁ gpl o f#n'al)f the fifth

Irecte he ‘synthesi s o peptid
fragmbra(RD)gis sogied epb dlid fingt Bhgmene §12)ue sbamotht rsiuhinotropic peptlde (11)
ounterparts, fragnments and their counterparts, and
(steP Ylysi on products and their counterparts of these. Most
preferably, the invention is used to synthesize
exendi ns such as Exenati de, counterparts of Exenatide,
ARl eibapiR Al S thgire@ht indentibnaitsdreyegibBlowlare @Ot @HBRTd be
refers to natural and non-natural anal ogs,
exhaugfiye; Qfé‘? fipdtsthe fnysniann odhpbigas forgwdisglos i the foljopeng detailed
descrlﬁt?ﬁrﬂﬁt ﬁﬁw%ﬁﬁ%dﬁ'ﬁé’ % dle cRoRfi 9&1&1 ﬂ s E@d %thg@&ﬁéﬁlskﬁlled in the art
er a peptl aV|ng a nodi am no
can a@e@mm@i sudelstasl thy pomdplos anrd)pxacm péthagirebent invention.
substitutions, deletions, inversions, and/or additions

| ative.to another tide or pe ecount er ar . .
Bt {PGRLC gy G amiidoefe ﬁqﬂsgomfl #jpig pLefides and peptide
fragm@&ﬁ‘ ARt (Rk tRBTOR thodE hcﬂ§cen§€h§ﬁeh1ﬂﬁ$§ BRSrB1S iR aB! dhofBMdjacent Glu
be conservative or highly conservative. A’ conservative

residuguipgthé anitiocreid @ﬁm@etoai thetreptidd sPéntide imwriccofes ar theninention may be
protecgef B{q?r8f?c1@anoortpg%al yq;%tectea greor‘geectugn n¥ay 1nglu§'ea1qetermmus protection,

side chain protection, and/or C-terminus protection. In preferred embodiments, the invention is

used.

generally directed at the synthesis of insulinotropic peptides having such repeating Glu residues
and their counterparts, fragments and their counterparts, and fusion products and their
counterparts of these. Most preferably, the invention is used to synthesize exendins such as

Exenatide, counterparts of Exenatide, and fragments thereof.

As used herein, a “counterpart” refers to natural and non-natural analogs, derivatives,
fusion compounds, salts, or the like of a peptide. As used herein, a peptide analog generally
refers to a peptide having a modified amino acid sequence such as by one or more amino acid

substitutions, deletions, inversions, and/or additions relative to another peptide or peptide
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charge and generally the sane size and shape. For

i nstance, amno acids with aliphatic or substituted
wa@bdoplsg3ix anmi no acid side chains have appr oxi PEL/EP3008/064043

t he same size when the total nunber of carbon and

heteroatons in their side chains differs by no nore

t han about four. They have approxi mately the sane

count&papeSwhatutiohemay ibelveadnelvr angbastutdl ot hén-hiraial aﬁm@emds
chai ns dlffers by no nore than about one or two.

Substlgg}oag PisiteTA lﬁﬁ:@qwtpe EnSAVH e o highdy gﬂ@ﬁgyptlzﬁ Otﬁlggnqehvatlve substltutlon
refers tt(hﬁfe suﬁétﬁl@tlo E}ﬁ" ﬁzmgﬁ(? i&@ Qﬁ%ldaglﬁﬁgr [ ARVERnER ?”ihe Afhe fnet electronic

ame size an I ste w are five groups
chargeamdﬁg):namjllglsshe Repl e ang shapearfion msémicel alnnnma@dmwcth ratlphatic or

substp B B B S T e S B 287 512h e ot
numb& MfChiben afl BOERBonYShitRGy silCHiMEifiR BySeGhHe 'thaﬁﬁiﬂoﬁﬁfour They
t hreoni ne, cysteine, nethionine and non-naturall

y
have appmzmmatnky therbamoe sheipd svhan ﬂh: @n(beabf blanthics imthe@heiGside chains differs

hydr gxyl . sybstituted,al.i . ie hai ns tri t .
by no kit N 5P A0 b PcA B B i PP iy wroups in
their s&feRdkink Grecindidand t6 ﬁ&%adb%ﬁﬂhb xarﬁ@ GiE hndghapeli Dﬁte@%eﬂﬁw are five

with carboxylic acid substituted G -C aliphatic side

groupg fBdtAwo @olbr Raplaeids en agio asidHicheqranaynyl wityanggher pino acid from
the sah%sgwh%s g%gegbl@%‘{ ﬁfﬁgs 1%%%9&&%&%‘% B‘S‘Pﬂﬂ?o%gr al l'y occurring

am-noa or guani diTo substituted G -C4

alGirgaipalt: lglycﬁiedﬁamhaiwaﬁné uakiendbkdcat, enee hh@bsiie, cysteine,
paint). Goup | gl utam ne, aspar 8| ne and
methigiape pisk I&ﬂnalllqtvaax LERUTI RGPS dacYiHhsCinf t Hinhatigier Ci-Ca hydroxyl

substlﬁ@ise{)flpg G e tﬁ;% (?%1%%5&6& bffho Qlﬁ—'aﬂ&e&l}' nbranched or

one p0| n up V- pheny ani ne
pﬁiecmm i} g/lunarmzq adiy,raspartie aad dnd nyptadphbynocdsringsadino acids with

carboysgrep whpiategiC G aTBRHENGE Spine QuiEheds PUaS Rch poin)
t BS6GPML: e, bihifiHe ﬁ?ﬁgn@éndtr{b%ng&a@l&'@c%ng Amity ag,hcllsywnh amine

conservative substitution" is the repl acenent of
or guaatﬁlmmswbstlltdtm CHCahphiter sidaihamsdoiltandhet ohase brlaeclsmt)

B BB h b PSSR P RS8R i
subsuﬁwézis@m:mlma@d $iphalidirs V&%ﬁbﬂaﬁc@@ldﬂ ofit BRneEMpbiRY. have
nearly the sanme size en the total nunber carbon and

h&reyo¥t piesylakaninge phenyledecing Ayrasinglpnd @yEopianno nor e
than two. They have nearly the sane shape when they

Ravysed Iﬁt?eiﬁ,atﬂ@ té?Hl”’%Sﬁnt&fpaR“ %‘f@ﬁt%férﬁ‘olgl B&fers to the salts of the peptide or

to the derivative thereof that is amidated at the C-terminus.

A "highly conservative substitution" is the replacement of an amino acid with another
amino acid that has the same functional group in the side chain and nearly the same size and
shape. Amino acids with aliphatic or substituted aliphatic amino acid side chains have nearly the
same size when the total number carbon and heteroatoms in their side chains differs by no more
than two. They have nearly the same shape when they have the same number of branches in the
their side chains. Examples of highly conservative substitutions include valine for leucine,

threonine for serine, aspartic acid for glutamic acid and phenylglycine for phenylalanine.

A “peptide derivative” generally refers to a peptide, a peptide analog, or other peptide

counterpart having chemical modification of one or more of its side groups, alpha carbon atoms,
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their side chains. Exanples of highly conservative
substitutions include valine for |eucine, threonine
wo e009s8331h1e, aspartic acid for glutam c acid aPdI/EP2008/064043

phenyl gl yci ne for phenyl al @xi ne. A "peptide
derivative" generally refers to a peptide, a peptide
anal og, or other peptide counterpart having chem ca

termir@ ghinfroGab i An®br Q’JﬂIﬁnﬁ[ cdtbe:g/1 atidighsurs i Bieway 00@ampMd, pivemical
carbon atons,termn am no _group,. and/or. term. na

mo dlf@a}l%@ludﬁ@ ,bé}t @rn@ﬁ brmtgg, tqh,égdlgg C%]ﬁﬁh r@o ictess patignew bonds,

and/ornlﬁgio.(flngacthbmal &8&6%@? SMOJBHEatio%s APim fdes% I?sdig&lﬂ@e without
cnem~¢c nol et |l es, Cr eat | I Nng new nmovi rig
limitatdére A glatiomeof lgtihe s—anMJId gthIupﬁN-a]lkslaabn afnmgmum; ihd;tldlndeor lysine,
?rouEs i nclude, with ut ation, Iat an og }
alkylafigu pjgluiamie PR ASPgFLg FFEDOX I%P‘R |g’éﬂ“ipé=rf‘ anytaip el glutamine or

aspardgirRt INIb Mi€catBhs bYﬁieri@rmlﬁ'Allﬁﬂlﬁd bR Qﬁchg;ieumﬁbﬁt Ifhitation, the des-
aspartic carboxylic acid groups, and deam dation of

aminogNaloavet alsylo N-dislparcaglknle andbieichl ag.i €i{¥-lofertakiey X o difinations.

Modifaﬁ_n}%we(?fr tﬁ? Ewmnakf y\g%ll?lg ﬁ{ckﬁe wgﬁ%utﬁ}_ng E[ ne ge Er% €, Nwer alkyl
amide; My@ﬁﬂfdeaéﬂ@'lb))veﬂﬂﬁylfés&@trﬁdaﬁﬁoatlm| Thdéa]lﬁdrﬁﬂﬁy S whdIE protected

t er mi nal car boxy group include, wi thout limtation,
peptideseonstuiiepentidderiedtivgs. ami de, di al kyl ani de, and | ower
al kyl ester nodifications. Thus, partially or wholly

ﬂLt‘BE g%cﬁ? o BERL '#){je‘iﬁnt‘i%%hbﬁ Ut @onﬁ;%ﬁh&i A% ‘q{ﬂdli}ﬁé‘&i&%ﬁ@% thvity if it is
ractice of t resent ention, a conp nd %as
able td stimswihienor ¢auegpthe stlmutatmn [0} olrihellptcaUE th&) Iste?mﬁlatlsﬁ ofht ayrehesis or

se the stimlation_of, p cause

expre%mﬁ?%%ﬁt hosoge insplan.g {nprREsicd “&ﬂdeéQ fé%%‘ieoﬁlskblﬂnot“i?@lc activity can be
demorbs@traf@arb%cdrﬁ gltb sta%@dé%ﬁt@&lﬁﬁ@ﬂs n@ﬂeﬁo% 8@'758‘49 68 6,703,365.

i nsulinotropic activity can denonstr at ed” accor di ng
to assays described in U S. Pat. Nos. 6,887,849 and
Eoﬂmgpmsof Hostragignpihs @ginotplas off ﬂ@tmaﬁenbmventm will now be described
res nvent i,on wil e :
with fiEt B, Pinof S BPERT S whRHARE ¥ utihigg BRBRGL) ypvine ne
followﬁﬂ%lfohﬁﬁlaz(lSEQ hev@x gnatl de peptide ( 11) having the
| owi ng formula ( ID NO 1):

H s1- 4- Th Phe6- Thr 7-
G -G @vsf@%mlﬂ%?@@rgﬂpﬁali?%% SREIe etk g™

éggvgg -lmgqa@&fzagwégm Re2 A3 U2 PLIRRB L RURRSHY.Gly -
GihySePRI- Sar”?sSeréngBﬁ—AlaékBmﬁ? BRS-Pro03%erPr 038- Ser 33 9

The scheme 10 of Fig. 1 is believed to be particularly suitable for the scaled-up synthesis
of exendin peptides and their counterparts. Scaled-up procedures are typically performed to
provide an amount of peptide useful for commercial distribution. For example, the amount of
peptide in a scaled-up procedure can be 500g, or 1 kg per batch, and more typically tens of kg to
hundreds of kg per batch or more. In preferred embodiments, the inventive methods can provide
such improvements as reduction in processing (synthesis) time, improvements in the yield of
products, improvements in product purity, and/or reduction in amount of reagents and starting
materials required. The synthesis scheme 10 shown in Fig. 1 uses a combination of solid and

solution phase techniques to prepare the peptide product (11).



The schene 10 of Fig. 1 is believed to be particularly
suitable for the scal ed-up synthesis of exendin
w@epbiossss and their counterparts. Scal ed-up prPCEEPI06§064043
are typically perfornmed to2provide an anount of
pepti de useful for commercial distribution. For
exanpl e, the anount of peptide in a scal ed-up
ReReGULEFiE alN séRnRO@invelk eslsykthepie gl indotthedidtcefragments (12),
t Eicallg tens of kg to hundreds of kg per batch or )
(14) an% ) opahgysodid hpsey ighshe@inoagel is §ownied (pelragmpqyb o) in the
solutiiFaRE RYinaR, ST Rk TR AR Ther R EMEC Fnors g assorblpd n the

solutiaf plpsotuablss the idt oxepenids (1. product purity, and/ or
reduction in anmount of reagents and starting materials

equi re The nt hesi s, sche 10 shown .in Fi.g. 1 use
5 EdBiset H2t B Ob RO T ao R P G Radee g BTy extends
from HR' Mr&RA R daboRetd slefe sCbast twd)aniRedoRé pidR@abl9 aFiclst all three
1, schenme 10 involves synthesizing peptide
of theiCriv eqsidgh att positioagienkts afd 2., Opg a) marepseudiprelnes hdvantageously are
ncor P ARG AT RSP E e AT S BIRD S i v
fragmém0)Until BB.prétbetionasdy ik amtric Na@ehé pa@aBprofin@feSidues used in this
_assenbled in the solution phase to nake the full size
10 fashiogayitlibgdnqorporyted mpta dheefrangend pr lgeges paptidgs insernpaeigghe fragment, as
e am no acid residues and nore desirably extends
thea%%%%ékgsl through at | east one, and preferably at
| east two, and nore preferably at |east all three of

Akesdd n thepiadtirefale posint inyastidi; theltérm dpsduddhroles refers to a

. __pre pseudoprol.i nes.advant ageously ar.e incorporated : :
diperiy G REHR o455 Of i ren T PR b, Sy fhowt or B in which
the hylfyx§1 fuglb@bday Sl chah 4€pBRREU S alprAMRBN; TEAtADi@0oxazolidine ring

de-protection step is carried, out, the pseudoproline

15 betweerthedihe-amiae andtherside dhariHiydroxpil| As beonseqemsopathedxazolidine ring,

the di;}e}%gié? @hﬂ%gi&gsga%{‘faﬁrg%%rg@g RO mBRAL IR R uIRSTRRL g{;@g@@g Substituted
into a PbptideerrRRBE R plhddEMiivb @BjacéM @ndi®y #0id RERMEOSS B kdtEet fragment under
refers to a_dlpegtlde that includes a residue of a

constrygigoxhhic Hogiirat 9fgpapscadenielineitdhe Gtrmgusesually camkgspppgds cither to

iCh tF i on i D i
R B L S
20 other freinseeid. tAwosdipdia- atypival medddpielims rdddehad moltydisangdrporated into a
.As a consequence of the oxazolidine ring, the
peptidgmsydic TR e %ﬁ@ ggeeral foadrsi bl e pro line ninetic.
A pseudoproline generally is substituted into a
peptide fragment in place of twopgddjacent am no acid

resi dues of the target f agnent/andeﬁ)
o
R2

@)

wherein @ proximal to the N-terminus represents the residue of any amino acid and each of
R' and R’ is independently a suitable divalent linking moicty. Often, R is a divalent moiety of

25  the formula
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construction. The portion of the pseudoproline at the
C-termnus usually corresponds either to the
W@2@20533d5 ne ring- protected Ser or Thr, whil ePCTEP2008/064043
adj acent portion may corregpond to any ot her am no
acid. Accordingly, a typical pseudoproline residue or
noi ety as incorporated into a peptide may be
represented by the general formila wherein F proxinal
to the N-term nus represents the residue of any am no
acid and each of Rl and R2R3s—gwdependently a suitable
divalent linking noiety. Oten,| RL is a dival ent
noi ety of the formul aR4 R3- erein each of R3 and R4
i s independently a nonoval ent noiety such as H or

WAYRIn |cﬁ$kR§ UERAR i ¥dent 3 ARHVEEn I )%/fétf'ﬁbéhgng 0F53lower alkyl

co-nmenbers of a ring structure. Desirably, "each o
such zamebtiRd. RAidep&AdBaniay Gesompehiérs of a Hng Myneurr dosiratidyycach of R’

R3 and R4 are neth n the case_ eof oxazo] i.djn
and Ry FREROGR BER GoP et HRITTE PTG SD B B one rg i the case of an
oxazoWhink @in%ﬁr&t@@ce@ 88€ ROfis (B HivalZat hfélettﬁ erd] Mﬁiheeﬁtthé@e:ls@toy Thr, R? is the
- (CH3) During de-protection, the RL noiety is

diValem@aiﬁésd-(EHzﬁfbvi de a di peptide residue according to
the following formula: HOWf NCCR2 OH wherein R2

PREE ST D S 9, B ) BB A2 i

the foltswimgrfernafla:such pseudopro |ines may be substituted
into the fragnment downstream fromthe G u residues at
positions 15, 16, and 17 in order to facilitate
synthesis of the relatively long|frgpment. As can be

seen from SEQ I D. I\Io..%‘_ here ate Sef.Qr Three
residues at the 5, 7, 8, qé\ndﬂil ositions downstream

fromthe Qu-Qu-Au residues. This indicates that one
or nore |

OH

. 2.
wherein R” is as defined above.

As applied to fragment (12) of the exenatide(1-39) peptide (11) shown in Fig. 1, one or
more of such pseudoprolines may be substituted into the fragment downstream from the Glu
residues at positions 15, 16, and 17 in order to facilitate synthesis of the relatively long fragment.
As can be seen from SEQ ID. No. 1, there are Ser or Three residues at the 5, 7, 8, and 11
positions downstream from the Glu-Glu-Glu residues. This indicates that one or more
pseudoprolines can be substituted into fragment 12 at the Gly-Thr (4-5), Phe-Thr (6-7), Thr-Ser
(7-8), and/or Leu-Ser (10-11) positions. Preferably, a pseudoproline is used in at least one of the
Phe-Thr (6-7) and/or Leu-Ser (10-11) positions. More preferably, a corresponding
pseudoproline is used at each of the Phe-Thr (6-7) and Leu-Ser (10-11) positions. Although a
third and fourth pseudoproline could be used if desired, use of the one or two pseudoprolines at
these two preferred positions provides adequate performance for relatively easy building of

fragment 12 without needing additional pseudoproline contribution.

In a specific, illustrative mode of practice, an FMOC-protected pseudoproline suitable for

use in place of Leu-Ser at the 10 and 11 positions has the formula 1
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pseudopro |lines can be substituted into fragnment 12 at

the dy-Thr (4-5), Phe-Thr (6-7), Thr-Ser (7-8),
w@papos33ieu- Ser (10-1 1) positions. Preferabl ypPCHEP2008/064043

pseudoproline is used in at5| east one of the Phe-Thr

(6-7) and/or Leu-Ser (10-1 1) positions. More

preferably, a correspondi ng pseudoproline is used at

each of the Phe-Thr (6-7) and Leu-Ser (10-1 1)

positions. Although a third fand foyrth pseudoproline

coul d be usedif desired, Jus of\t;e{pne or two

r

pseudopro |ig referref positions

provi des adey % 1oL Ne}/gt ively pasy
t 127wi t pout [jneedj ng addi ti onal

pseudoprol i ne cobut| on. In & spee®dHc,

Al

bui | di ng of f
illustrative nog practice, an FMOC-protected
pseudoprol i ne su le for use in place of Leu-Ser at
the 10 and 11 positions has the fornula 1wherein the
termnal OH indicates the acid functionality avail abl e
ﬁvﬁéreﬁﬂﬂhl@ kdrminaAOH helidates itihg m@ﬁ;ﬁh@@llpﬁmﬂlame @b ¢d@phi@nat the C-
be deS|gnated by the notati Mo Me
terminggp d! Qwelgi@p{%}% C%Be ggsggqtedé?yﬁlhp geqag;on Emoc-Leu-Ser(y ™™ "pro)-OH.
[ [
Simildr 7 BB B F o £ PO R B b0 e bife P PRePRGRthe 6 and
7 posifionshas ahaMoemelan t he term nal OH i ndicates the acid
functionality available for coupling at the Cterm nus.
Thi s pseudoproline can be designated by the notation
Fnoc- Phe- Thr(y Me' Me pr/@y-YH. The first fragnent (12)
desirably has the for (J' k Exenatide(l-m fragment
wherein j and k are def esi due positions 4 and

5, 6 and 7, : an 1 with the proviso
that a pse ol i ne_i s Jpresent [ ¢H at ong of
t hese posit g wachOX i mMdepeyden sd a

ety; and i s515 , preferably 17
ably 17 or 19. TE8§%Qit can be
appreci ated thg e first fragnent is exceptionally

| ong even though7preferred enbodi nents i ncorporates a
sequence of AQu-Gu-Gu proxinal to the C—terninus

87l (bl B B R Pl OBl g e -

termirfuS THGScuiRdYrdlimechifiBe am@acdaamh@ hetag6h FRGcPheuns(y HM pro)-OH.
accordance wi th conventi onal practlces In sone

enbodi nents, the peptide fragnment be resin
Bh st (pamend 10 desiphlydas thereranls X§ n%%ﬁnaB%Q(ﬂ oWalfagmanhyvherein |

and k E%gcfeﬁ ﬁ i ﬂ&lﬁ{fég@{}‘t‘%n‘éﬁ (e, RDYS Pl ﬁ& @ Clrd L9 eI with the

noi et I €S, respectively,
provispahdtiagqusbwdolpyoline is present at least at one of these positions; each X independently is

pseudoprol i ne
to 19, nore prg

a pseudoproline moiety; and m is 15 to 20, preferably 17 to 19, more preferably 17 or 19. Thus,
it can be appreciated that the first fragment is exceptionally long even though preferred
embodiments incorporates a sequence of Glu-Glu-Glu proximal to the C-terminus, where

twisting effects can be most problematic for solid phase synthesis.

One or more of the amino acid residues may include side chain protecting groups in
accordance with conventional practices. In some embodiments, the peptide fragment (12) may
be resin bound via the C-terminus. This fragment optionally may bear N-terminus and/or C-
terminus protection groups. Fmoc, Alloc, and Z moieties, respectively, would be a particularly

useful N-terminus protecting group with respect to solid phase synthesis of the peptide fragment.
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useful N-term nus protecting group with respect to
sol id phase synthesis of the peptide fragnent. Fnoc
wer@aasssidr the fl uorenyl - net hoxy-car bonyl noi PC/EP2008/064043
Alloc refers to the allyl o2ycarbonyl protecting group.
Z refers to the Benzyl oxy-carbonyl protecting group.
In representative enbodi nents, Fragnent (12) nay
Fmoc istagdd1fde tM@énM&ﬁh@@Fﬁa&%ﬂ a3 (e NAHo @ fdro td haallylSkarbonyl
IDNo. 2 ; Hs -d u-ady-Thr-X6 - X7
protectigg .grqa@pZL@fﬁr%@rthE nalwwrb@ylb PRt @rQYPa- Val SEQ
IDNo. 3: Hs -Ay -Au-dy-Thr-Phe -Thr -Ser-Asp-X
ﬂ?rgp?é@en;&t% e?l%di\fﬁéntgl:ﬁ‘@éh’c @l% éﬁlygrslé'fﬁhe &EQ)II b beptde fragments
as follx@/s- Lys- @ n- Met - Glu d u- G u- Al a- Val SEQIDNo 5: Hs
-Gy -du- X4-X5- Phe - Thr
SEQIIDg% pLeu Ser-Lys-d n-Met-d u-3 u-d u- Al a-val SEQ
: Hs -Ay -3 u-X4-X5- Phe -Thr -Ser-Asp-
X10- Xn -Lys-GI n-Met-GQu-Qu-du-Ala-Val SEQ ID No. 7
HisHGSy =GuyG lyd h=X XX XSS er - Eo6?Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
-X8 Asp Leu-Ser-Lys-@ n-Met-Au-Au-Gu-Ala-Val SEQID
: Hs -Ay -Gu- X4-X5- X6 - X7
SEQID§§? %sp Leu- Ser-Lys-d n- Met-d u-d u- 3 u- Al a- Val SEQ
IDNo. 9: Hs -Ay -Qu-dy-Thr- Phe - X7
H?§8G1§$ mlhfcgrysﬁ[rymé&ﬁr% %{Egrs@xuar %ML% 'Gh%h@etﬁ@lh @EQ}!uQAla Val
-L s-An-Met-du-G u-d u-Al a- VaISEQIDNo 11 HIS
SEQIL‘GJy ‘A u- X4-X5- Phe - X7 -X8-Asp- X10- Xp
-Lys-An-Met-Au-Au-Au-Ala-Val SEQ ID No. 12: His

515 Gly %lﬂ:(iqyyl'"hpy(& X7 QSe'r-)g/sp- X'"- X"_Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 5:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 6:

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 7:

His -Gly -Glu- X*-X’- Phe —X” —-X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 8:

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 9:

His -Gly -Glu-Gly-Thr- Phe — X’ —X*-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
SEQ ID No. 10:

His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val



7' -Ser-Asp-Leu- Ser-Lys-dAn-Met-G u-d u-du-Aa SEQ
ID No. 13: Hs -Ay -Au-dy-Thr-Phe -Thr -Ser-Asp-X
WA 009MbBIS Lys- A n- Met - d u- 3 u-d u- Al a SEQ | D NeCT/EH2008/064043

Hs -Gy -Qu-Ay-Thr-X6 -2V |' -Ser-Asp- X11 0U- X
| -Lys-@n-Met-Au-Au-Gu-Ala SEQID No. 15: His -dy
-G u- X4-X5- Phe - Thr

SEQ HS€6-ASp- Leu-Ser-Lys-@ n-Met-Gu-Gu-Gu- Ala SEQID
No. 16: His -Ay -d u-X4-X5- Phe -Thr -Ser-Asp- X10-
f{% -G 3%/ ?g}]g: &%@N%;(glcl;e ggg —_%ggé%slil)- él(lg- XS E—%JS%IEPMet%g}Iu-CI_}'iuS-’GIu-Ala-Val
- X8- Asp- Leu- Ser-Lys-@ n-Met-Au-Au-du-Ala SEQ | D No.

SEQ IBNoH® -Gy -Gu- X-4 -Xv 5- X60 -X -\ rl’
-Ser-Asp-Leu-Ser-Lys-A n-Met-Qu-Gu-Gu-Ala SEQID
No. 19: Hs -Gy -Qu-dy-Thr- Phe - X7 -X
Hias iy ealudely-ThrsX G-k - Mt =ASpo-a@- §oGlys- Al MBEG TG NG lu-Ala
20: Hs -Gy -GQu-dy-Thr- Phe - X7 -X8-Asp- X10-

alys-A n-Met-Au-Gu-Gu-AlaSEQ ID No. 21: His -Gy
> SEQ Iﬁld\lloj._ys%_ X5- Phe - X7 -X8-Asp- X10- Xp

-Lys-An-Met-GQu-Qu-Au-Ala SEQID No. 22: Hs -Gy
HE -GIE GhuThily-6-RPRE —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
- Ser - Asp- Leu-Ser-Lys-A n-Met-Gu-Gu-Au SEQ I D No.

SEQ I%aNo. 14:

His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 15:
10 His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 16:
His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'~ X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 17:
His -Gly -Glu- X*-X’- Phe —X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala
15 SEQID No. 18:
His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 19:
His -Gly -Glu-Gly-Thr- Phe — X’ —X*-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
SEQ ID No. 20:

20 His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala



Hs -Gy -Au-dy-Thr-Phe -Thr -Ser-Asp-X 10- X
[ -Lys-@n-Met-Qu-Gu-Gu SEQID No. 24: Hs -Qy
WO B0gAOsI3ys Thr- Xt - - XV 7' -Ser-Asp- X11 0- XI  PCT/EP2008/064043
[ -Lys-An-Met-Au-Au-Gu SEQ ID No. 25: His -Ay
-3 u- X4-X5- Phe - Thr
- Ser - Asp- Leu-Ser-Lys-@ n-Met-Au-Au-Gu SEQ I D No.
SEQ IZ6NoHiIs -Gy -d u-X4-XV 5- Phe -Thr -Ser-Asp- X11 0-
XI I-Lys G n- Met - Glu GQu-Gu SEQID No. 27: Hs -Gy
- X55 Rhe -
DO pGIEeEF r Phgs ARy, & -4 e Gindder Gly-Giy-ChigAla
Hs -Ay -Gu- X-X- X6 -X
SEQIDSI% Asp-Leu-Ser-Lys-A n-Met-Gu-Gu-Gu SEQ I D No.
29: Hs -Gy -Au-@y-Thr- Phe - X7
- X8- Asp- Leu- Ser - Lys _pln Met-Au-Gu-du SEQ I D No. 30:
Hiss Gl Glu= @yuTl(g-& =SepHsp-LozSerigrsAsin-MxtGlu-Glu-Glu
X1' -Lys-d n- Met - @ u- Glu G uSEQ ID No. 31: Hs -Gy
-n2X4- X5- Phe - X7 -X8-Asp- X10- Xp
> SEQTDEiIB'. ‘n-Met-Au-Au-Au wherein in SEQID Nos. 2
through 31, the pseudoproline at positions 4 and 5
Hor-Gés oSyt Bhrdhe- T —Ser- A A DEN 135G bt el Glub@lu
pseudoproline at positions 6 and 7 corresponds to Phe-
SE Jﬁ}@ f a counterpart thereof; the pseudoproline at
Q Pt1%ns 7 and 8 corresponds to Thr-Ser or a
counterpart thereof; and the pseudoproline at
HBsGly @ﬁ-@@-ﬂﬁ@(mxb%drwo xdS O eIGISMetAGluaGlu-Glu
counterpart thereof. In deprotected form the
seudoprol i ne-contai ni ng fragnents according to SEQ I D
SEQ ibNo. 28

10 His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 26:
His -Gly -Glu-X"*-X’- Phe —Thr —Ser-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 27:
His -Gly -Glu- X*-X’- Phe —X” —=X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu
15 SEQ ID No. 28:
His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
SEQ ID No. 29:
His -Gly -Glu-Gly-Thr- Phe — X’ —X®-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu
SEQ ID No. 30:

20 His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu
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t hrough 11 have the am no acid sequence of
exenatide(l-19) according to SEQID No. 32: Hs -Gy
WO a0As3ys Thr - Phe - Thr PCT/EP2008/064043
-Ser-Asp-Leu-Ser-Lys-@n-M29-du-Gu-du- Ala-Vval In
deprotected form the pseudoproline-containing
fragnments according to SEQ ID Nos. 12 through 2 1 have
SEQ Iheo a31i: no aci d sequence of exenatide(l-18) according
toSHQH)m 33: His -dy Gu(]mi-%e-ﬂw
er- Asp- Le er - Lys G
HBpri dhbieg Por AT TR posfopy o X mdeditaii ibolu-Glu
fragnents according to SEQ I D Nos. 22 through 3 1 have
! f r
%vg@rgggﬂn:"%({bﬁb @1303: eﬂi}-_lféélfgfh ngy t}%é%@lﬁgpgcﬁﬁrllﬁ rag- @ Sét‘?(f-if_lé er doorresponds
to Gly- E@rormsqgun@maSéhemgﬁ i@ peendstpraing- aqum@rw Suidi Hequteapends to Phe-

syntheS|s i ener a I carrie
Thre Gy ol ipr RrrEoF B etdaray e eoTrorhr n foitcpngits 6 T-seror a
countdrPius thetdco ff dnddnepdeuddptdlincSat GORBIOHS EFlaf 1 LdorApstls a6 Lelu-Ser or a

residues, the amno acid in position 17 (G u-), which
Comﬁﬁﬁmbﬂ@ﬁﬁﬁt on the C-terninal portion of the fragment,

is the first amno acid residue that is coupled to t he

e
RN fot B8 Brh B b BB ciflo i B e Y AEBRAAE 1 089 1D Nos. 2
tmougﬂlB@namm£Mnmomnﬂspmnﬂbmgf@&nﬂh&(ﬂegjmmdnmqqméﬁﬁ@IDThﬁ32
synthesis of the peptide internediate fragnment is

GGl L B R oS e LSt B R ATVl

t he nascent peptide chain. Fragnment (14) is a second

RERipréiectbd RBAEHe psbilopfRincRBnGansy fhdictsedtbidin V\%ﬂ) $Q ID Nos. 12

the notation exenatlde(n-q) wherein nis ml erein
through 3 Ishaye thosaing seidescqianie peaisastide( br 18 hecepiding tOfere@ HamNo. 33:
as being 15-20) and q is 25 to 30. Thus, the

M RO AR e SHEA 531,88, DEHNIE 1 -Gl

C-term nus can be at any of the 25 to30 positions of
hx@pattb«:ted ﬁnmatlremseucbmnﬂinb -coheirend fragmeps edcerdiegito SEQ ID Nos. 22
odi ment s, [ to 2

througfof chagF CRyAEhiaRH sSuietcr Bepuduaiar 17} disnatie PhS fago- 34

i ncl ude side chain protecting groups in accordance
Widt 1616 00MEG - PRAPhdP I B tSeL A sp-LBu SRR y & RN FEML G lul R
peptide Fragnment (14) nay be resin- bound via the

C-termnus. This fragnment optionally may bear
Nplid phase syrabgsisop senardbnhsaied ¢itan a irp@pndgfran pe Citprpdnus to the N-

termn{%‘lls o? ﬁ*a%@ar | ﬁﬁ%lﬁfs' 1?%«1%%1%?‘%&;?%}815 é? I rls \Qp&l IG}' aki)r‘ﬁngl a01d r%51dues the

y use fing g
armnorae&pﬁqiosit@nsal(GdJ Rhdseh S)pﬂésbﬁ&ﬁrsthé)t-ﬁehﬁmal portlon of the fragment, is

the first amino acid residue that is coupled to the solid phase resin support. Solid phase synthesis
then proceeds by consecutively adding amino acid residues in a manner corresponding to the
desired sequence. The synthesis of the peptide intermediate fragment is complete after the N-
terminal residue (for example, the N-terminal histidine residue (His) has been added to the

nascent peptide chain.

Fragment (14) is a second peptide fragment that may be generally identified by the
notation exenatide(n-q) wherein n is m+1 (wherein m is defined above with respect to the first
fragment as being 15-20) and q is 25 to 30. Thus, the N-terminus of fragment (14) can be the

amino acid residue at any of the 16 to 20 positions, and the C-terminus can be at any of the 25 to
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pepti de fragnment n representative enbodi nents,
fragnment (14) may have an ami no acid sequence as
wo o015 SEQ | D No. 35: Al al8-Var-Arg 20- Leu2PCT/EP2008/064043

1- Phe22-11e23-d u24- Tr p25- B&u26 SEQ I D No. 36:

Al al8- Var-Arg 20-Leu2

1- Phe22-11e23-d u24- Tr p25- Leu26- Ly
30 positidnsAETIR2EaGlY 3P a Chy&pSEMckdd fNIn p3TerroAregtiddiednds, n is 18 to 20, and q
) 1- Phe22-11e23-d u24-Trp25-Leu26-Ly s27-Asn28-3y 29
18 26-%}5@11@%@63% :the\;gpmmagldzgslqiwz)f fragment (14) may inchide side chain

Y8385 BRSSP e

Fragnea7¢1A3 n2§-belrgsiiRBo sl Wi dtedCHtqrmemiso Udhlisyfraghadnt dpidradlg may bear N-
.synthesis is generally carried out in irection fram

. a
terminu§ angof SriRFINNES PgtacHRn RFuRs-nimas Aot prd g%ﬁ&%ﬂeepﬁswelw would

be a pditiedlarly s A TBRMindslpbiLRRS I_%fuﬁ RA iRt 8¥8olill BRase synthesis of the
Leuci né (Leu) am no acid, ich is present on the

peptidefitagmeinh al reprasentativecfmbodeménts dragntent (1¢) ntag hve st amimoragid
acid residue that is coupled to the solid phase resin
sequenqr S dp¥OWsso i 4 phase synt hesis then proceeds by
consecutively adding am no acid residues in a manner
SEQ IeoNsexpondi ng to the desired sequence. The synthesis
of the peptide internediate fragnent is conplete after
the, Ntesymnal rgsidye (for ,example,, in the case of
AlaghahrArg afcendibig g -Hé5i1IOrLE. the N-ter ni nal
Al ani ne residue (Ala)) has been added to the nascent
SEQ PERbI f¢ chain. Fragment (16) is a third peptide
fragnent that may be generally identified by the
not at i exenat j de( g+l - 38 erein i s_defipned abov
it %Va&;ﬁeé?-w@ﬂtm@%sl@%ﬁzm%aﬁﬁﬁmg-ImFeAsn%gﬁlyzg-Glyﬁ
fragnent (16) often does not yet include the Serine
@fﬁr) esidue in the 39 residue position at the C
SEQ eréﬁ%ﬁs of native exenatide. The Serine often is
subsequently coupled to the C term nus of
Arg®-Leu*'-Phe”*-11e**-Glu**-Trp”-Leu”*-Lys*’- Asn**-Gly*

SEQ ID No. 38:
Val”-Arg®’-Leu®'-Phe**-1le**-Glu**-Trp*-Leu®

SEQ ID No. 39:
Val”-Arg*’-Leu?'-Phe**-Ile**-Glu**-Trp*-Leu**-Lys*’-Asn**-Gly”

As stated previously, solid phase synthesis is generally carried out in a direction from the
C-terminus to the N-terminus of the fragment (14). Thus, if fragment (14) ends at position 26,
the Leucine (Leu) amino acid, which is present on the C-terminal portion of the fragment, is the
first amino acid residue that is coupled to the solid phase resin support. Solid phase synthesis
then proceeds by consecutively adding amino acid residues in a manner corresponding to the
desired sequence. The synthesis of the peptide intermediate fragment is complete after the N-
terminal residue (for example, in the case of fragment (14) ending at position 18, the N-terminal

Alanine residue (Ala)) has been added to the nascent peptide chain.
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fragment (16) in the solution phase, preferably using
Serine with a side chain protection. One or nore of
wo b@asd3md aci d residues of fragment (16) nmay PCTEPRINES/064043

side chain protecting grougs in accordance with

conventional practices. In sone enbodi nents, the

peptide Fragnent 16 may be resin-bound via the

Erap@icii (16%is althirg pEtaignieipincapthapmal by gemyalbeidentified by the notation

N-term nus and/or C-term nus protection groups. Fnoc
exenamiq(@tl’ -38hyhereingg gldpﬁge’d %b@é’f) adth rgmeyt’ tom?re@oggfrggment. Note that

It r 3 et r \M .

fagm B ORIl MG s NS BT RS, BETH R MRUR R M Position atthe
C termfinagofartive bxenatge. eBlent atne\odter mbadisaypnntsy cdupdginenibe € 1&minus of
toem g1 D S S e b B S s St S TR prBieion.

1- Ser 32- Ser 33- d y34- Al a35- Pro36- Pro37- Pro38 SEQ | D No.

bhe ok WD/ 0 NE0 ZR e dAPre NS RFent gl 6) may include side chain protecting

1- Ser 32- Ser 33- A y34- Al a35- Pro36- Pro37-Pro38 SEQ I D No
groupg i acgprdaneepygiBconventional practices. In some embodiments, the peptide Fragment

o maty LR SEHES B o PR RR TR S i
and/ol0Ct@&lih@prbteotivd Hroups. tFaHEE, MR cl dt Dol Fedpastifly, would be a
_fragnment (16). Thus, the Pro38 amno acid, which is,
particylagy serfulgN-teruns Rreteaiinggropp PHthdasnset toralid phagasyiithesissof the
' ot : ; . ¢ . the '
peptick iigien 103EraRnA Goh B8 fELy Ftmbl (RUFRrin'iing acd
sequereas delttsvdy consecuti vely addi ng am no aci d residues
in a manner corresponding to the desired sequence. The
thesis of the peptide internediate fragnent is
SEQ]i%ﬁﬁ1 ‘e after the N-termnal residue (for exanple, in
t he enbodi nent where fragnment (16) conprises
E&Eh@ggzd%{s%:@@?%cﬂ PRY L& 9@t -GS AR T PR UPR*-Pro™
(Lys27) has beéen added to the nascent peptide chain.
Any of the am no acids used in the synthesis of
SEQ]I¥é@nﬁht (16) may include side chain protection in
accordance with conventional practices.Continuing to
Bh 120 9.l 6 L asents. 6 42) 34 A 15)p ard, ( ¥6).. 35al ong
\tl\fsfh%%ltéricﬁg, Cgll%e 1farése | e 1rtcjjéz1 onjgplll[et%fat gfggd?gf)red
peptide ( 11), desirably using solution phase coupling
SEQ IDelsbrdques. To the extent that the fragnents bear
side-chain protecting groups and incorporate

Gly30-P1r031-Selr32-Selr33-G1y34-A1a35-P1ro36-P1r037-P1r038

Solid phase synthesis is generally carried out in a direction from the C-terminus to the N-
terminus of fragment (16). Thus, the Pro’® amino acid, which is present on the C-terminal
portion of the fragment, is the first amino acid residue that is coupled to the solid phase resin
support. Solid phase synthesis then proceeds by consecutively adding amino acid residues in a
manner corresponding to the desired sequence. The synthesis of the peptide intermediate
fragment is complete after the N-terminal residue (for example, in the embodiment where
fragment (16) comprises exenatide(27-38), the N-terminal Lysine residue (Lys®’) has been added
to the nascent peptide chain. Any of the amino acids used in the synthesis of fragment (16) may

include side chain protection in accordance with conventional practices.



pseudoprol i ne resi dues, these protections are kept in
pl ace during solution phase coupling. The N-term nus
wa@r@9@si3es m nus of the reactants are protect edPE@EEP2008/064043

appropriate as well. To aceédnplish these couplings,

Serine is added to fragnent (16) in the solution phase

to produce internedi ate fragnent (20). By way of

€y¥atimlig toadftr RYFge FPagn@enal 2 US4 )enb o th)elohs with Serine, are

f ragnent (1611 may produce one qor nore fragments (20) .
assem&l?égo semplste the deigd pgptidsedl ). detigblyaming solg@nhase coupling

technie, PR AR g PR s sidechain prptecting arougs agd fueorporate

pseuddidoNae reddined, yhes@ FrofsondBs 43k ke@dn @lage 80rilY eBution phase coupling. The
5 N-terq]ii;gﬁgég Qggr%lg@s?ﬁ%géée?ct%gtss_ag Sr%‘?e_c‘c%rci%gzi)lﬁrrogr%gte %se (V%ﬁ §E(gccornplish
these doupBha? SSRASH aGHdBH-PlodRar H%g APhELOR o TpRAL tPpfodfce intermediate
Peptide fragnents (14) and (3 0) are then coupled in
fragmentd2@)o| Byt ayo Praswle, odgingISdr't trevarioue pmbodistcatsmf dtagmeatd(16) may

f t 2). B f .. the follow
produst SRF iy Sk Pgh =PRI F LBt r agrent s (229 SEQ
I D No. 46: Al al8-Var-Arg 20-Leu2

SEQ ID Rbe®2- | | e23- G u24- Tr p25- Leu26- Ly s27- Asn28-Qdy
29-dy 30- Pro3 1-

Ser,32- Ser 335G y34- AL @35+ Pr 036- Pr,037+Pr 038Ser,39 “
0 R AN DG B PG o TS o P by 2L e

s27-Asn28-Ady 29 Ay 30-Pro3 1-Ser32-Ser33-
SEQ ID No. 44:

Ly527-Asn28-Gly29-G1y30-P1r031-Selr32-Selr33-Gly34-Ala35-P1r036-P1r037-P1r038 Ser®
SEQ ID No. 45:
Gly30-P1r031-Selr32-Selr33-G1y34-A1a35-P1ro36-P1r037-P1r038 Ser®

15 Peptide fragments (14) and (20) are then coupled in the solution phase to yield the
intermediate protected fragment (22). By way of example, the following are preferred

embodiments of preferred fragments (22):
SEQ ID No. 46:

Ala"*-val”-Arg®-Leu®'-Phe”*-1le**-Glu**-Trp*’-Leu’*-Lys”’- Asn**-Gly*-Gly - Pro™'-

20 Ser’”-Ser”-Gly’*-Ala®-Pro*®-Pro*’-Pro™*Ser™”
SEQ ID No. 47:

Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’*-Lys”’-Asn*-Gly” Gly*’-Pro*'-Ser**-Ser*-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 48:

25 Val”-Arg®’-Leu*'-Phe**-1le”*-Glu**-Trp*-Leu® -Lys*’-Asn**-Gly”’-Gly ’-Pro*'-Ser**-

Ser’*-Gly**-Ala*-Pro**-Pro*’-Pro**Ser”



10

15

20

G y34- Al a35- Pro36- Pro37- Pro38Ser39 SEQ | D No. 48:
Var - Arg 20-Leu2 1-Phe22-11e23-d u24-Tr p25-Leu26
WO kyo9AF3385N28- Ay 29-dy 30-Pro3 1-Ser32- PCT/EP2008/064043

Ser 33-d y34- Al a35- Pro36- Pr@é37- Pro38Ser 39SEQ | D No. 49:

Var - Arg 20-Leu2

1- Phe22-11e23-d u24- Tr p25- Leu26- Lys27- Asn28- d y30- Pr o3
SEQ ID Ser8R- Ser 33 G y34- Al a35- Pro36- Pro37- Pro38Ser 39

Peptide fragnments (12) and (22) are then coupled in

th ol,ut i hgs pel dsth

BuE SR bt e aria -y T BB oS T 1) TG BBt Ser'™

ERAALPEPRENSS APl feSi dues bear side chain

protection, this protection desirably is maintained

through this step. By way of exanple, the foll ow ng

Bepgido rfszarenesd 1 2ndndd2eave sheofcotpled rrethalsolation phrseteyickithe

BB B e 5, 2% B B RS
chain gro&écﬁigﬁ;thﬁlpzotection desirably is maintained through this step. By way of example,
- Phe22-11e23-d u24- Tr p25- Leu26- Lys27- Asn28- d y§9- é y3

the followipggge nreated 2rmbedmaents of the resultant, preferred peptide’(11):
A y34- Al a35- Pro36-Pro37-Pro38Ser39 SEQ ID No. 51: His
EO TIY 53 u- @ y-Thr-Phe -Thr -Ser-Asp-X 10- Xp
SEQII Lyés{-5 n-Met-G3 u-Ad u-d u- Al a-Vval Arg20-Leu2
1- Phe22-11 e23-d u24- Tr p25- Leu26- Lys27- Asn28-d y29-3 y3
His -Pilypa51-Ger BR-6er83-Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val -

84- Al a35,Pr 636- Ry 0375 Pr 038Sey;39 §EQ LD Nog 523 H s 33
E@é y'ﬁ-e‘Gl by SJIGTH&WG%II}(YE-G'%&)’SAE%-“ A N P Sor®-ser™
chySa@npMEtpfd’upfdigPu- Al a- val - Arg20- Leu2
1-'Phe22-11e23-d u24- Tr p25- Leu26- Ly
s27- Asn28-d y29- 3 y30- Pro3 1- Ser32- Ser 33-

SEQ 18 yg431Al a35- Pr 036- Pro37- Pro38Ser39 SEQ | D No. 53:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val -
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 52:

His -Gly -Glu-Gly-Thr-X° =X’ —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val -
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 53:

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu- -Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val -
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™



Hs -Gy -G u- X4-X5- Phe - Thr -Ser- Asp-Leu-
-Ser-Lys-@ n-Met-A u-du-3u-Ala-Vval - Arg20-Leu2

wQ 200002313 | €23- G u24- Tr p25- Leu26- Ly s27- Asn28-BLT/EP2008/064043
29-dy 30- Pro3 1-Ser 32-SeBd3-
G y34- Al a35- Pro36-Pro37- Pro38Ser 39SEQ I D No. 54: His
-Gy -3 u-X4-X5- Phe -Thr -Ser-Asp- X10- Xn

SEQ Hlye-%4:n- Met - G u- A u- G u- Al a- Val - Arg20-Leu2
1- Phe22-11 e23-d u24- Tr p25- Leu26- Ly
S27- Asn28- 9-3d y30- Pro3 1-.Ser32-Ser 33-
By O RGP SR 9T 50 ey PR G-l Ale-Val-
20/ 1 = (3L L v 5 16.:2XT ~n2K§- pa Leu 29 30_ 31 Qa2 Qa33
[-hger Lﬁlg;%enqﬁfts(}g@ﬂ?a u-ial ufﬁ)’“y,’s?\lgaég\i}al (/i}ygzg-ly Le}l),lrg Ser-Ser
GlyPhaR0-Ptee2Brad-B@ASErp25- Leu26- Ly s27- Asn28-Qdy
29-@y 30- Pro3 1-Ser32-Ser33- @Qy -Ala3 -Pro3
- Pr,037- Pro38Ser..39 SEQ ID No. 56: Hs -Gy -G u-
> SEQI 41-(19(55-75‘X6 X7 -Ser- Asp-Leu-

-Ser-Lys-@n-Met-d u-d u-d u- Al a-Val Arg20- Leu2
HisPaeR G lut #23¢°CPU@4X Tr B2 Bsh1686-ey-152-GlIAMASS - Glu-Glu-Ala-Val-

29-3'y 30- Pro3;, 1-Ser32: Ser33-
&g 3hon Rhs” Al 361Prd37-Pre SdSsr IHISEBIY DONo. - Byp: -$qrs-Ser -
Y A13 B B BroFNpry3 9- X7 -X8-Asp-Leu-
g?ér - ays-la n- Net - G ?}g u-du- Al a-Val Arg20- Leu2
1- Phe22-11e23-d u24- Tr p25- Leu26-Ly s27-Asn28-Ady
SEQ IPONE 56:30- Pro3 1- Ser 32- Ser 33-
10 His -Gly -Glu- X*-X’- X® -X’ —Ser-Asp-Leu- -Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-

Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 57:

His -Gly -Glu-Gly-Thr- Phe — X’ —X®-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-
15 Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 58:

His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'°- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-
20 Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 59:

His -Gly -Glu- X*-X’- Phe — X" -X*-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp®>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™



Gy -Ala3 -Pro3 -Pro37-Pro38Ser..39 SEQ ID No. 58: H's
Phe - X7 -X8-Asp- X10- Xp

-Gy -Au-dy-Thr-
WO RoogAs33ms Met - G u- G u- G u- Al a- Val - Arg20- Leu2 PCT/EP2008/064043
1- Phe22-11 e23-d u24- Tr p25- B8u26-Ly s27-Asn28-dy
29-dy 30- Pro3 1-Ser32-Ser33- @ynr-Ala"-Pro OPro
/-Pro dSer vy SEQID No. 59: Hs -Gy -G u- X4-X5- Phe

SEQ ID X3. 60<8- Asp- X10- Xp
-Lys- Gln I\/let G u-du-du-A a-Vval - Arg20-Leu2
Ph | e23: 4 u24 Tr p25- Leu26-Ly s27- Asn28- A
His -G uyGéb hipK o3 X1 ~Serr Asp- By $1-Lep(Hn-Mgt CERGhgat-Ala Val-Arg?
L%Oﬁ%@lﬂg@%ﬂ T\% Sezb @yg&a Asﬁ@ GE"ZQSGBQI ¥ro*'-Ser’?-Ser’*-Gly**-
5@?5111;«% ZP3on-Reet "S&t"U- A u- G u- AI a Val-Argzo Leu2

1- Phe22-11e23-d u24- Tr p25- Leu26- Ly
n28-d y29-d y30- Pro3 1-Ser32-Ser33-dy34- Al a3

> SEQ‘%PI QGS' Pro -Pro38Ser39 SEQ ID No. 61: His -Gy
-du-@y-Thr-Phe -Thr -Ser-Asp-X 10- Xp
Hisy 61 GhuMely=THArPH The-8 erdh gp-XaI-AC' §29s-Ole b let- Glu Glu-Glu-Ala Val-
1- Bhe2 3- G u24: Tr p25- Leu26;.L
Ay %Lyl% é@’he%rlggg @lu%‘é}fg%g é@%@ysm §82GlyA§ Gly§ 0 Pl‘03 '_Ser’”-Ser*’-
8 6 Br 08 7- Pro38Ser39 SEQ I D No. 62: His
éqéay ﬁﬂd% %5 B ﬁm%s%%w Ser- Asp- X10- Xn
-Lys- Gln I\/Et Glu A u-d u-Ala val Arg20- Leu2
SEQ IDNhe@Z Il e23- 3 u24- Tr p25- Leu26-Ly s27-Asn28-dy

His -Gly -Glu-Gly-Thr-X° =X’ —Ser-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala Val-

10
Arg”-Leu?'-Phe’*-1le”-Glu**-Trp”’-Leu**-Lys*’-Asn**-Gly*’-Gly™’- Pro*'-Ser*>-Ser**-
Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 63:
His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu- -Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala Val-
15 Arg”-Leu®'-Phe”-1le”-Glu**-Trp”-Leu**-Lys”’-Asn**-Gly*-Gly - Pro*'-Ser**-Ser™’
Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 64:
His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'~ X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala Val-
Arg”-Leu?'-Phe’*-1le”-Glu**-Trp”’-Leu**-Lys*’-Asn**-Gly*’-Gly™’- Pro*'-Ser*>-Ser**-
20 Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 65:
His -Gly -Glu- X*-X°- Phe -X’ —-X*-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala Val-
Arg”-Leu?'-Phe’*-1le”-Glu**-Trp”’-Leu**-Lys*’-Asn**-Gly*’-Gly™’- Pro*'-Ser*>-Ser**-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
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29-dy 30- Pro3 1-Ser32-Ser 33-
d y34- Al a35- Pro36- Pro37-Pro38Ser39 SEQ ID No. 63: His
WO Blog/0sB3iu- X4- X5- Phe - Thr -Ser- Asp-Leu- PCT/EP2008/064043
-Ser-Lys-G n- Met-d u-d u- A36- Al a Val Arg20- Leu2
1- Phe22-11e23-d u24- Tr p25- Leu26-Ly s27-Asn28-Ady
29-@y 30- Pro3 1-Ser32-Ser33- @dy -Ala3 -Pro3
SEQ HPNe336-Pro38Ser. .39 SEQ ID No. 64: His -Gy
-3 u- X4- X5- Phe -Thr -Ser-Asp- X10- Xn
-Lys-d n- Met,-d u- A y- A u- Al a Val Arg20-. Leu?
bRl X koo Tgﬁrzésrté«ewseygwGJIAM%ﬂ@;Ci}u-GIu-AIa Val-

QQ¥u23-@hepr@-él@@%%é-ﬁgﬁ@-% 57 -Asn”-Gly*-Gly - Pro’'-Ser’*-Ser™*-
A%/34- Al a35- Pro36- Pro37- Pro388er 39 SEQI D No. 65: H s
G

{AlaF-Bro’ kRBeoXBProPifier™ X7 - X8- Asp- Leu-
-Ser-Lys-A@ n-Met-Ad u-d u-3 u-Ala Val Arg20- Leu2
-Phe22-11e23-d u24- Tr p25- Leu26-Ly s27-Asn28-3y
SEQ ‘%E-G%l '30- Pro3 1-Ser32-Ser33- Ay -Al a3 -Pro3
-Pro37-Pro38Ser..39SEQ ID No. 66: Hs -y -du-
Dt--Ky -mﬁé}l&ﬁm&rg —9% Fl-)i-sél&bp-lﬁu- -Ser-Lys-GlIn-Met-Glu-Glu-Glu-Ala Val-
-Ser - Lys- - - - - - Va - u2
Atphboy Phe)lec-Ghl Frpobonalas tysn” -Gl Gly™ Pro'-Ser™-Ser’™

7+ ASN28- & $297 -30Pr 03 1- Ser 32- Ser 33-
y3§-$£l g&%-éﬁ%sﬁ%&%&% Pro038Ser39 SEQ ID No. 67:

SEQ ID No. 68:
His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala Val-

Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 69:

His -Gly -Glu- X*-X’- Phe — X" -X*-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 70:

His -Gly -Glu-Gly-Thr-X° -X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
SEQ ID No. 71:

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-

Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™



Hs -Ay -GQu-@y-Thr- Phe - X7 -X8-Asp-Leu-
-Ser-Lys-A@ n-Met-Ad u-d u-3 u-Ala Val Arg20- Leu2
wQ 200002313 | €23- G u24- Tr p25- Leu26- Ly s27- Asn28-BLT/EP2008/064043
29-dy 30- Pro3 1-Ser32-SeBd33- Gy -Ala3 -Pro3
-Pro37-Pro38Ser..39 SEQ ID No. 68: Hs -Gy
-Qu-dy-Thr- Phe - X7 -X8-Asp- X10- Xp
SEQ Hiye-1@:n- Met - G u-d u-3d u- Al a Val Arg20- Leu?2
1- Phe22-11 e23-d u24- Tr p25- Leu26-Ly s27-Asn28-dy

0- 2- Al g" P
Aiver) ddorcy- Bt Se’k%seé%f K Xy oG s Val-
Ar%X(VLeﬁ@‘Pﬁézp Ilexg-@ ztiéuz@ 3 SVBL 5@ 612@ a1 UpfHag 2 gert .
20- Leu2 1- [ €23- G u24- Tr p25- Leu26- Ly
eh7- A@-’iisroé‘? yrcébP@l ySee*é Pro3 1-Ser32-Ser33- Ay -Al a3
-Pro3 -Pro37-Pro38Ser..39 SEQ ID No. 70: Hs -Gy
y-Thr-X6 - X7 _Ser- Asp- Leu-
> SEQ@% {5 A n-Met-Au-Gu-du Ala Val Arg20- Leu?
1- Phe22-11e23-d u24- Tr p25- Leu26-Ly s27-Asn28-dy
A8--Qly-Gl= XPKkOPhd - Jehir 3BeSAEBBeu- -Ser-Lys-Gln-Met-Glu-Glu-Glu Ala Val-

d y34- 35;,Pr o36- 37z Pro38Ses,39 71;, Hi
ST AL SR (it

Glysafnphpt pFup@usfu Ala Val A g20.

33
Ser~-

SEQ ID No. 74:

10 His -Gly -Glu-X"*-X’- Phe —Thr —Ser-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-
Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 75:

His -Gly -Glu- X*-X°- Phe -X’ —-X*-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu Ala Val-
15 Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-
Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 76:

His -Gly -Glu- X*-X°- X° X" —Ser-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-
20 Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™

SEQ ID No. 77:

His -Gly -Glu-Gly-Thr- Phe — X’ —X®-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu Ala Val-
Arg®-Leu®'-Phe’*-1le**-Glu**-Trp*>-Leu’®-Lys”’-Asn*®-Gly”’-Gly™’- Pro*'-Ser**-Ser*’-
Gly**-Ala®-Pro’*-Pro*’-Pro**Ser™
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Leu2 1-Phe22-11e23-G u24-Tr p25-Leu26-Ly s27-Asn28-Ady
29-dy 30- Pro3 1-Ser32-Ser33-
W@R200345331835- Pr 036- Pro37- Pro38Ser 39SEQ | D No. FQI/EP2088/064043
-Ay -AQu-dy-Thr-X 6 -X7 3&%er-Asp- X10- Xn
-Lys-@ n-Met-Au-Gu-Gu Ala Val Arg20- Leu2
1- Phe22-11e23-d u24- Tr p25- Leu26- Ly
SEQ I$2Ne A128- A y29- G y30- Pro3 1- Ser 32- Ser 33-
A y34- Al a35- Pro36-Pro37-Pro38Ser39 SEQ ID No. 73: His

h hy - 1 -
Hgg?ﬁlx;@m@é?“x%fpéu%@ A G A X R gio Migtefh-Glu-Glu Ala Val-

| 2 44 2 » 27 82 31 32 33
Argg@hﬁg@’l Iphg 311 Gﬁl Tglp %eérrSSLL%@GI y53ng (ﬁlbf;g@%g By -Ser?-Ser*-
GBr't 37&%?0@%8&?-%@% Q1D No. 74 His -Gy
-3 u- X4- X5- Phe -Thr -Ser-Asp- X10- Xn
SEQ Iﬁs_ n-Met-GAu-du-Au Ala Val Arg20- Leu2
Be22- 11 e23- A u24- Trp25- Leu26- Ly s27-Asn28-dy
29-dy 30- Pro3 1-Ser32-Ser 33-
ﬁs}L@‘ly Abla35%" BroBhec PrO3 3 Px 9388839 155Q IhMMNoG /G lu-GisAla Val-

Age Loy e hNT Gl (11 i A BB APYEOGI nfo”-Ser™Ser”™
18225 bl £28; & _BRAASLIP25- Leu26- Ly s27- Asn28-Q3y

éfgj@‘y 38 Pr 03 %%Ses}:gZ Ser33- @y -Ala3 -Pro3

-Pro37-Pro38Ser. . 39

In SEQ ID Nos. 50 through 79, the xx°, X0-X7, X7-X®, and X'°-X"! pairs constitute

pseudoproline residues, respectively, as defined above.

In carrying out the reaction scheme of Fig. 1, solid phase and solution phase syntheses may
be carried out by standard methods known in the industry. In representative modes of practice,
peptides are synthesized in the solid phase using chemistry by which amino acids are added from
the C-terminus to the N-terminus. Thus, the amino acid or peptide group proximal to the C-
terminus of a particular fragment is the first to be added to the resin. This occurs by reacting the
C-terminus functionality of the amino acid or peptide group with complementary functionality
on the resin support. The N-terminus side of the amino acid or peptide group is masked to
prevent undesired side reactions. The amino acid or peptide group desirably also includes side
chain protection as well. Then successive amino acids or peptide groups are attached to the
support-bound peptide material until the peptide of interest is formed. Most of these also include
side chain protection in accordance with conventional practices. With each successive coupling,
the masking group at the N-terminus end of the resin bound peptide material is removed. This is
then reacted with the C-terminus of the next amino acid whose N-terminus is masked. The

product of solid phase synthesis is thus a peptide bound to a resin support.

Any type of support suitable in the practice of solid phase peptide synthesis can be used.
In preferred embodiments, the support comprises a resin that can be made from one or more
polymers, copolymers or combinations of polymers such as polyamide, polysulfamide,
substituted polyethylenes, polyethyleneglycol, phenolic resins, polysaccharides, or polystyrene.
The polymer support can also be any solid that is sufficiently insoluble and inert to solvents used

in peptide synthesis. The solid support typically includes a linking moiety to which the growing
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SEQID No. 76: His -Ay -Gu- X4-X5- X6 -X7 - Ser-
Asp-Leu- -Ser-Lys-An-Met-Gu-Au-du Al a Val Arg20-
W ewd/0133Phe22- | | e23- A u24- Tr p25- Leu26- Ly s27- ABCIBPIB0§/064043
29-dy 30- Pro3 1-Ser32-SeB33-
G y34- Al a35- Pro36-Pro37-Pro38Ser39 SEQ ID No. 77: His
-Gy -GQu-dy-Thr- Phe - X7 -X8-Asp-Leu-
peptide SEoupksl-daring Mpiithédidlard which arfbacValeAnu@dé-dek@etPeconditions to release
1- Phe22-11e23-d u24- Tr p25- Leu26-Ly s27-Asn28-G vy
the pepgdedrgmg@c suyppe. Puitghl ggQ @equggoﬂ@ayj@ywlglgers ﬂs,abge photo-cleavable,

TFA-(EI%Vg?ﬂé 5?%&%?@%%(5%‘?@?@5%1%%?@ ;&cﬁ'_cﬁg%@cbéavable; Pd(O)-cleavable;

nucleoﬁhj/lk:a[ﬂrmlewablﬁ0l11-rﬁic&ll@-qlea&dahleva’kdfe@aﬁhnldjmglﬁloieties are cleavable

under gQE;(P LN, ]%%Vggeélzd;‘é 1a nggsrglggsliozfg]éqlz_ élgaxggrpg@tlde are still substantially

global@d){r%fec%da% Pro36- Pro37-Pro38Ser39 SEQ ID No. 79: His
G u- X4-X5- Phe - X7 -X8-Asp- X10- Xp
-Lys An-Met-Au-Gu-Gu Ala Val Arg20- Leu2
In iggmoferree mﬂ@dw;f@ymhp% imeemadwt@zmdm@&r@ys synthesized on an

acid sGRy a8 sufrpRad iBAAES B Edins a9 Prerepistirepiisn » rgn tha

1nclud%§1frﬁyﬂ@oﬂr% halviig J‘)éﬂdéﬁi ch%ﬁné@r&@s A8 e@ﬂﬁalé@- 2>éhldﬂ@tlrﬂtﬁ chloride (2-
constitute pseu roline residues, [ espect

CTC) gesin ﬁéﬁéloa @b%le(l%?i) Eefrahgdiag LetierscREB M8gds ﬁ81H6)s @}léfémeleéfalso include
trityl %l&ldae?rre?nz 841 g%tk@@@%g tcg%gdg gés#{éklﬁrggﬂg)%ﬁlgﬁ Xﬂ%ﬁ?i%mnﬁyammobutan-
1-ol 2ichibustrit yl.redim 4-@pinesetitydicnyeyl Pecdsooftyljpesiat 3-aminopropan-1-ol 2-
chlorotrityl resin, bromoacetic acid 2-chlorotrityl resin, cyanoacetic acid 2-chlorotrityl resin, 4-
cyanobenzoic acid 2-chlorotrityl resin, glicinol 2-chlorotrityl resin, propionic 2-chlorotrityl resin,
ethyleneglycol 2-chlorotrityl resin, N-Fmoc hydroxylamine 2-chlorotrityl resin, hydrazine 2-
chlorotrityl resin. Some preferred solid supports include polystyrene, which can be

copolymerized with divinylbenzene, to form support material to which the reactive groups are

anchored.

Other resins that are used in solid phase synthesis include “Wang” resins, which comprise
a copolymer of styrene and divinylbenzene with 4-hydroxymethylphenyloxymethyl anchoring
groups (Wang, S.S. 1973, J. Am. Chem. Soc.), and 4-hydroxymethyl-3-methoxyphenoxybutyric
acid resin (Richter et al. (1994), Tetrahedron Letters 35(27):4705-4706). The Wang, 2-
chlorotrityl chloride, and 4-hydroxymethyl-3-methoxyphenoxy butyric acid resins can be

purchased from, for example, Calbiochem-Novabiochem Corp., San Diego, California.

In order to prepare a resin for solid phase synthesis, the resin can be pre-washed in suitable
solvent(s). For example, a solid phase resin such as a 2-CTC resin is added to a peptide chamber
and pre-washed with a suitable solvent. The pre-wash solvent may be chosen based on the type
of solvent (or mixture of solvents) that is used in the coupling reaction, or vice versa. Solvents
that are suitable for washing, and also the subsequent coupling reaction include dichloromethane
(DCM), dichloroethane (DCE), dimethylformamide (DMF), and the like, as well as mixtures of
these reagents. Other useful solvents include DMSO, pyridine, chloroform, dioxane,

tetrahydrofuran, ethyl acetate, N-methylpyrrolidone, and mixtures thereof. In some cases
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Examples of side chain protecting groups include acetyl (Ac), benzoyl (Bz), tert-butyl
(tBu), triphenylmethyl (trityl), tetrahydropyranyl, benzyl ether (Bzl) and 2,6-dichlorobenzyl
(DCB), t-butoxycarbonyl (Boc), 4-nitrobenzenesulfonyl (Ns), p-toluenesulfonyl (Tos),
pentamethyldihydrobenzo furan-5-sulfonyl (pbf), adamantyloxycarbonyl, xanthyl (Xan), benzyl,
2,6-dichlorobenzyl, methyl ester, ethyl ester and t-butyl ester (OtBu), benzyloxycarbonyl (Z), 2-
chlorobenzyloxycarbonyl (2-Cl-Z), t-amyloxycarbonyl (Aoc), and aromatic or aliphatic urethan-
type protecting groups, photolabile groups such as nitro veratryloxycarbonyl (NVOC); and
fluoride labile groups such as trimethylsilyloxycarbonyl (TEOC). Preferred side chain groups are
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ver sa.
so t he
et hane

(DCV), di gl or oet han

€ (D@, di met hyl T or mam de
| as mixtures of these rea

(DVF) ,
ents.

O her uséFml sol vent

L AV ann

s indBude DNBO pyridine,

f\l"\l YoV f\'F Fa¥'dllal l‘l
CTmoOToOTrory U OAarc,

N- et hyl py#r ol i done,

+ ~t TaWay
lCll || UI UI UI all, Clllyl av

and tures thereof. In

tate,
sSone

casescoupTﬁng can be
system such as a m

perfigpmed in a binary sol
xture of DM and DCM at a

vent
vol une

ratio in Y&le range o

t o

1- A
=

f 9 :Motteo 1:9, nobre conmpbn

y 4 :1

LA =

* pbf refers to the pentamethyldihydrobenzofuran-5-sulfonyl group. The protected amino
acid is N-OL-Frnoc-NG-2,2,4,6,7-pentarnethyldihydrobenzo furan-5-sulfonyl-L-arginine, and has

the formula;:
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The syntheses of the present invention preferably are
carried out in the presence of appropriate protecting
wWQ@r@9ps33uhl ess ot herwi se noted. The nat ure andPCEEPIINS/064043
protecting groups is well Kaown in the art. Generally,
a suitable protecting group is any sort of group that
can help prevent the atomor noiety to which it is
attached, e.g., oxygen or nitrogen, from participating
in undeS|red reactions 6Ur1ﬁg processi ng and
synthesis. Protecting group§ 1nclude side chain
protecting groups and am nos o "N-t er mi nal protecting
groups. Protecting groups, can_al.govprevent reaction or
bondi ng of carboxylic acr'ds, thiols and the like. A
"side chain protecting group"*refers “to a chenica
noi ety coupled to the side chain (i.e., Rgroup in the
general amno acid.fermla H; N—C@R)(FD COOH) of an
am no acid that he%ps ito Aprevent.ta portion of the side
chain fromreacting- wnth chen1qals “U8ed in steps of
pepti de synthesis, prsce§3|ng etc. The choice of a
si de chain-protecting, group can depend on various
factors, for exanple, “type of synthesis perforned,
processing to which the peptide will be subjected, and

e
N TR Bl S B s T o

aminocg1ou1hef aadroine acifd. tltypically,rtbe aming-tetrsiahlf prot@etiey gohy is m@moved in a

side chain protegti ..ro |s chosen that is, not }
deprofReie eactipt 1ot (<o, giibp PhhegRxt HEng Agiita e gldtile the growing
peptidd¥hhiAgbitREn 80 hiaﬁﬁﬁﬁ@cﬁ@zh&i/ﬂl% gﬁ%?ﬂl& is H&@&&if 268 tﬁé‘ﬁltpport The choice

a-am no protecting group an he side chain protecting
of an gmina perarieal pygedalgl groutm@ant depeborevarions apters.das esympaa dype of

n olid phase

synthGEREABHAE G Atk I Bl  BRBI Bt Tihal frodite 1 Phar

may not require the presence of a side-chain

Brahgles o Ngmigbatimindpedteaimign@oass ilduly @i agyltypdproneting groups,

i ncl ude a reactive oxg&ﬁg nitro or other reactive

such agdpiEny). 4chyly He\E) Genzen apd a%ﬁylgé%f(%sqra@atéwerhane -type

; . L (B
o LA LSFLIBR PR b Bl
chloroﬂoeﬂzyﬁmﬂmdwpwlap—yﬂtrobbmdyiyceﬁbbeyl pBrdholamdyloxycarbonyl, p-

metho3 Y vy QB us BHB L BHG ReSjocte GET e NN peeibpny (Boc),
dusopRgﬁﬂrﬁ&ﬁB@élaﬂiohyfj ES‘BB%%R)&%QHOIEI'I Sét'llld‘x%’l@é%oﬁﬁ bamylo xycarbonyl; (4)

mant yl'oxycar bonyl , “xant h ("Xan)
cycloalkyl urethan-type protecting groups, such as 9 ﬂuorenyl rnethyloxycarbonyl (Fmoc),

cyclopentyloxycarbonyl, adamantyloxycarbonyl, and cyclohexyloxycarbonyl; (5) thiourethan-
type protecting groups, such as phenylthiocarbonyl. Preferred protecting groups include 9-
fluorenyl-methyloxycarbonyl (Fmoc), 2-(4-biphenylyl)-propyl(2)oxycarbonyl(Bpoc), 2-
phenylpropyl(2)-oxycarbonyl (Poc) and t-butyloxycarbonyl (Boc).

Fmoc or Fmoc-like chemistry is highly preferred for solid phase peptide synthesis,
inasmuch as cleaving the resultant peptide in a protected state is relatively straightforward to
carry out using mildly acidic cleaving agents. This kind of cleaving reaction is relatively clean
in terms of resultant by-products, impurities, etc., making it technically and economically
feasible to recover peptide on a large scale basis from both the swelling and shrinking washes,

enhancing yield. As used herein, “large scale” with respect to peptide synthesis generally
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2, 6-di chl orobenzyl, nmethyl ester, ethyl ester and
t-butyl ester (QBu), benzyl oxycarbonyl (2), 2-
wa@bdootsdsenzyl oxycar bonyl (2-d -2Z), t-anyl oxycaP@DER1008/064043
(Aoc), and aromatic or aliphatic urethantype
protecting groups, photol abile groups such as nitro
veratryl oxycarbonyl (NVOC); and fluoride | abile groups
includgs!ehe sgbthkdis OEpIPYIdSI inythOvayigaobanydst §EQGhore Pr&t@blyed least 2 kg per
side chain %roups aretert- butyl (tBu), trlphenylnethyl
batch. (L@rlgﬁﬁpé)le syni léﬁﬁsdﬁg, T 01(1*35101;1 larlgc f@ﬂc‘g%@%tp 5, C§H91I1 as steel
reactqr R A RS S SR B 1P LB, amino
acids, Iéhﬁflieals dolr @ugbng had depoaiceet relagtlcglspmp‘saré saedmi sl waforr gsoduction
h% sed to Sépthe3|ze exenatide peptides in the
Ofpe %r“c]lnlt kilgergmdo QP 8¢ent i on are shown in the
foll owi ng Tabl e A Tabl e A: pbf refers to the
RE8 B AR YA YT RRRNZO ErUB RaR b8 WIEQRYly IERUP frofepeptide relative
protected amno acid isS
to the Nidg chptd ProiSt g 2rans, sp ilpﬁé icayiee Wludli)mmh@tb engoft Uy placswhen the
e for.nmu

ul f,.on angl has t
Fmoc 1sa%1lear%d i Ig}nr% na(r ofnp sre%_)etmgl ury 18 1rn8?1|%ant durnﬁ% Iarn aneoSaCéd %%ué)}rl]n% tq minimize

side chaih edaytiCU A Ritidrally @e 8idpkRAaid FtdtectBic@dpupicad Be 8dTkdiRely cleaved to
acid. Typically, the am no- tern1na| protecting group.
removieghora pelgténs tp shFmeprenvan the Fmosde plasn Bhis ditter selegipvity is

advang“%g%hﬁg@% gép%lllg%e C ﬁgitprlll ?l{ﬁb gtt? Ongsghggéso(}f%?rﬁ@ ne Bér e@r&t he

peptide is cleaved fromthe support. The choice of an
ahe sedidtpdvasd coadplipg nftaetidni oy lgreuproahindéperder@a of ané ousiore

comp({lﬁlét f SF]?I{?%E? ﬁri( lg}rlr:pl = tg:te ag %éag C?ItBE epls B 1&&6&}(‘0‘% ?n%rease the rate

of reabHoAAI§SdRE tma%ﬂsﬁe%mionp RhRe tphBﬁ)hGﬁi‘aHPa?nd' Lﬂshluﬂlesaus that can,
1) acyl-type protecting groups, such rnyl
in the amsgnoﬂof @Actipry laee zf@yd:xa@% dag@rgmé@tyyla(mx@) (DIEA) and triethylamine

(rEARERITH g RRENARDI 10 uRi TR PR RERS Bt w@P. pymoro,

HBTWR cahh qmtus BT ¥érxate AR ters) P Othdr r@RRAE he X 6Rmb Bit¥hization by
(ﬁ br omobenzyl oxycar bonyl, pnet hoxybenzyl oxycar bonyl ;
provi

a BIOtyHAE Teagphtostq iraeeiopkide gerhodignides (for example, DCC or

WSCIIBTS) QU AL S&E&HEXJP{ q&?f%‘&%lﬁled@érs&gﬁlﬁa h TSR AR e (HOBY), 1-

opropy oxycar car

hydrogy-hydbenyotasdote(HO A()4gr H@Sh)) alleythixed edtbainide yyeehod, using isobutyl
protecting groups,

chlorodormatf, W@ﬂw \Wg}ohlg,p% ?%Q@B@Ilfﬁy r{qﬁlLﬁg&nle may also be utilized, as can the
azide ﬁl)é 0@ P& ¥ lt%%%rapﬁwgtm(r@%%@‘rﬁ&d WRARNCAFRAOKbes 8 mpounds can

cl'ohexyl oxycarbo I our et hant ype “prot ecting
also 1@[‘@8@&1@ rgigoli carbo gilverigtrédigedcdmgrmis, aPmetles pexvent dehydration of Asn

rotectin roups i -
and G residues. gg p ncl ude 9

After the coupling is determined to be complete, the coupling reaction mixture is washed
with a solvent, and the coupling cycle is repeated for each of the subsequent amino acid residues
of the peptide material. In order to couple the next amino acid, removal of the N-terminal
protecting group (for example, an Fmoc group) from the resin-bound material is typically
accomplished by treatment with a reagent that includes 20-50% (on a weight basis) piperidine in
a solvent, such as N-methylpyrrolidone (NMP) or dimethylformamide (DMF). After removal of
the Fmoc protecting group, several washes are typically performed to remove residual piperidine

and Fmoc by-products (such as dibenzofulvene and its piperidine adduct).
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fl uor enyl - met hyl oxycar bonyl (Fnoc),
2- (4- bi phenyl yl)-propyl (2) oxycar bonyl (Bpoc), 2-
w@b@opsprdpyl (2) - oxycar bonyl (Poc) and PCT/EP2008/064043
t - butyl oxycar bonyl (Boc). B#oc or Fnoc-like chem stry
is highly preferred for solid phase peptide synthesis,
i nasmuch as cleaving the resultant peptide in a
"ﬂih@m&sécﬁﬂnsaraﬁle atidls ced Bd itviedeyl abh kdichinha@rivvatddsd Of 4@ins Yicids in
using mldly acidic cleavi ng agents. This kind of
relatw@{ teéhﬁ la %&%qr&rﬁ PPRYieanateria)omy %reélalrﬁuppprf eppiereify, the amount of
r I 5@55
armnotagC #:sgc{]afrll tgé{ g y d)qqg GlePris EHTP#'E b@%gii?xgﬁ% ﬁ%eolo e \f}%}drtof the first amino
acid opelpt icsi@ (brqavhlantge rmra) ePrb&satﬂ;y fheaumonot of driieo avwds hs’;adg‘n the

and shri nki ng _washes, anci ield. As use
coupling gegds &b 3ﬁqvwaf685®£?m€%5 8&%% and mmg%ﬂa y abot 1.5
equivA&R]0 @lelxyésg):(l)ﬂ&g&% RSy Blshe ?blsex‘afn Reme' Q% ?lu‘lg"stglg‘ﬁtlhzes an

range of at |east 500 g, nore pref er ably at |east
amourgequiyatcohof anzsingecids al the sange hesyesnilsintdygpi cal | y

perfornmed in |arge reaction vessels, such as steel

Eog gocvtéllﬁo nhev UK %lmiphnt ha'c::lect Qr?s(fnc 2 %H%&mwﬁgggg Vlaltll eSh as NMP, and
then Wealgmn with &n ir&ft seesHal somnt ant ad el eebidento eaeté eRSynthesized

_that are sized to allow for production of peptides in
peptide peateiial Ggpnthe resimdrglgayingdreataeiyas cangder eytdm aimapnet yygh that the
I .

cleaveﬁrﬂ%gt@é %é%?lé1 %tﬂll ‘t%él&;"s% t(ﬁ%ht g:ﬁig%ﬁ]«uﬁ%ﬂ Y%I%%% é)?@t\égtﬂlg; %gg% . Leaving
the prstectixh:egromm;an plade helbatcnpmvm eaddstrabla rceulb ledgtoriothgp Iuad@_irable

the F i's eaved, This kind of sel ect i IS _
reacthfrwg pegtile g%m ém%&ra@fﬂdre@alﬂﬂm@ 1B the %ﬁ?ﬁf% Epgg or similar
chemiSte@isNisE@ AL G ARSize ﬁfé:giebh&’@ ?Hté{cte& a@a\%gg haGHRiaBcom I?’hshed in any

protecting groups c el ectively cleaved to renove
desiret Hiashnomesluah hs/ey tong heclEmpty, weadaadidhpagdre skehoes deetipicad er dilute TFA

i s M ICakeon: St 10REE PREEHT whehiy Sl gl percem

TFA ik imeNal bypidahase, e QURS. snlgatrle@msmﬁan be performed in
the presence of one or nore corrpounds t hat enhance or

i mprove the coupling reactio ounds that can

Pieos abdeavinmethe geptidsf infeamedipts rfraaﬁ@npﬁqméée $Hid nhasearegin can proceed
d I
s L 6 L5445, BBRROS AT DR S
effectexBrgidages the Ipsplmfdln’gelrlﬁédlyﬂeai‘ﬁlgﬁ&n( fobfAhe B8th can be used. For example,
triethylam neaf(e convert pro ected am no_ aci ds

appromﬁta%ﬁl& {9 ¢ &t gaﬁé%:fr@élt ¢ ¥olugmes pht eolvesteontpinEEH acidic cleaving

reager{'l%réélde@%lh-g%-gge?wntzg ‘Iﬂg R R s B un& PERIR) mat zﬂe fThe resin, typically in
agents help prevent racem zat | on pr ov Ing a

the fopn of baidi,ng 1rnmag;eah in th&'m%entrasagnem;e&uelmel ddhe cleaving reaction occurs as

| | m des. DCC%
the hqulc{ confents are aglta(t it a suatnﬁe ?ernpera ure for a suitable time period. Agitation

helps prevent the beads from clumping. Suitable time and temperature conditions will depend
upon factors such as the acid reagent being used, the nature of the peptide, the nature of the resin,
and the like. As general guidelines, stirring at from about -15 °C to about 5 °C, preferably from
about -10 °C to about 0 "C for about 5 minutes to two hours, preferably about 25 minutes to
about 45 minutes would be suitable. Cleaving time may be in the range of from about 10
minutes to about 2 hours or even as much as a day. Cleaving is desirably carried out in such a

chilled temperature range to accommodate a reaction exotherm that might typically occur during
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WSCDI ) with an added auxiliary nucl eophile (for
exanpl e, 1-hydroxy-benzotriazo le (HOBt), 1-
why@pos3giazabenzotriazo le (HOAt), or HOSu). TPET/BP20081064043

anhydri de nethod, using isdbutyl chloroformate, with
or without an added auxiliary nucl eophile, may al so be
utilized, as can the azide nethod, due to the | ow

the reato&i@ﬁ iz additden, asslowicatcapemitird of the clhesg fey@R® ppévents acid sensitive

npounds can al so_increase the rate of

side cleaalil PBYFGIRE GEQURSATUSR BHTEFRBPY. AgEn DEIBS (Ranqved 8t riseyiads:
dehydration of Asn and G n residues. After the
APHRI A FHR c‘ﬂ@atvﬁ{gﬂ&?rqeﬂt 0th@ ?ea%ﬂ&m Q%l%ncﬂeﬁe Tﬁ%urﬁé}} lBEgachleved for
reaction mxture 1s washed wt 'vent, and

cxampgoyl donpimiyg ke ql@Vﬂ@peaeadwﬁthra Saadﬂe bésct hwhsis pgledme ot the like,

and C%“Q%&Sﬁg Igglﬂrﬁg glﬁﬂéﬁl‘ nnaéﬂg&p Igelrrlgﬁnsvngﬁ esotlpr fui]1 %(Hcﬂtlona?g minutes to 2

hours,NbrRFaBy #ouPP @ hikiltéd 18 (BHAUY &fn@feseMHHthe Bike aﬁ@ €ontinued
group) fromthe resin-bound material is typically

agitatign ceuwsgh t@ﬁ@mpmtum @Hhﬁwﬁsewomﬁn@ toelag@as@ Ah&te dnd @if agigagion, the

% L9 asi S, I.ne
vessel SRR Yy e Y bhe PRy HaPab R F iR 8BRS o
preferfE¥aboutAf Ceto arbsmoa"lc of the Fnoc protecti ng group,

several washes are typically perforned to renove

resi dual plperldlne and Fnoc by-products (such as
Hrgsenis ughsesd ingrandispiankgng ghe rgiin én arslglitor impree aspects of the peptide

recovéym Cﬁ?’t‘f‘dﬁ%ll %%o?ﬁg%@% RS vELal wgs@ ro@ess, These techniques are

onetric ex am no aci elation to
describérk foroaxdimple, iraldtSo PaoPup.eyie.i2005/0h64X12aA1.on t he resin
support. Generally, the anpunt of amino acids used in
he coulln st.e ast ui val ent t th . .
a7 fos et R SR S SRR Rl SPgmpase coupling
to othdr [RAHHY Bh@RENtO EndI& ﬁﬁmo Reigb.epanldy cbﬁ‘ﬁhﬂ%ﬁ@%fon@fn @8k&Ation phase
acids used in the coupling step is at l|east 1.

are reggwid a1 &itexpopl, dredsendson Pawi C@tmnmﬁ?@ﬂg@mﬁ%b@mqé Fernando;
3} t
chins Bk SRR BB 5 P T bR o

Procedufeynﬁerﬁawnubdzem) @B(3§gm0|303030| ds in the range between

1 and 3. Follow ng the fi naI coupl ing cycle, the resin

i vvashe with a sol t NMP, and t hen shed
He%‘ie %ﬁ‘?éFanéé‘Ef‘onﬁ}[%"g% Wé“ﬁ at Tg SOBERD pF%@&P png; 1y undertaken.

For in§tahiY QCJOP(ﬁn%qu&&QQhﬁﬁgwE’ fBldtHE st h licht10R Hggment (12),

resin aving treatnent Is carried out in a nanner
fragment¢h2x ik atatetr h&tr@dt@hmmcbrpmp’c itickees b s dnaudsis  ob¢urf elar present invention

emploégél I}rlﬁé(se téOIb d%{l ilg{s r@tév Q?IH{?SJQ ]ﬂ%?ﬁ ggagﬁqqudlﬁg%pgn OHQ]%CI desirably
filterc@ & V@V ve YORRS TR B1c G6MBbA REIpS break R thaH@Sibh @Rl Gives a better
separation layer between DCM and water phases. A back extraction may be used to help achieve
higher yields. Distillation is used to reduce the dichloromethane, which is used for cleavage
from the resin and at least some subsequent washes followed by heptane addition in order to
precipitate the product as a solid for isolation.. Any remaining dichloromethane is further
reduced by distillation to less than 25 percent by volume. The precipitated fragment (12) is
washed with heptane and then dried under vacuum at a temperature up to 35 °C to conclude the

isolation.
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reacti ons of peptide fragnents during or after resin
cl eavage. In the case when Fnoc or simlar chemstry
WO 2000883313 0 synt hesi ze the peptide, protected PCHERRGE064043

may be acconplished in any46esired fashion such as by

using a relatively weak acid reagent such as acetic

acid or dilute TFA in a solvent such as DCM The use

Df ccﬂltt‘éstt DadiBengl cg)hhaypﬁﬁlﬁ;lgllﬁjz moBdr @fsﬂfl al&c&orﬂm@@ vateicgltictions arc
less dqsqgablg r;tg 81;{ '1:13At3]§r1ste$t f@bi‘sg ]@flo% }Jggqgrﬁ@ntt( HQ 6@%@4% an 1llu|;tratlve isolation

V]

sk O8RS BERRIR (500D YRs3bich, 521 84 Bt
water iscdddoedvsand It-h)a/\l&miningadiy:hbmmeihilﬁ 1P ﬁﬂfﬂEE sedubat by distillation to less than

effecti | eaves. t he peptide inte iate fr Nt
25 PeICER VR éi T s isucs, Shghen ks é%?ﬁﬂt%‘fj W&ﬁli&ﬁdo‘%ﬁ%g? &Iwwaten
then dPicd nd@vallueh Qﬂ'@@g% }ﬂﬁg LiplQ3yebumes of a sol vent

contalning an acidrc clea |ng reagent is added to the

vessel containing the resin-bound peptide material .
Foktipesi fragmwli (¢@) ik yinmikar tdehaf @ffﬁlagnrﬁenb éb?d sn thasemnisens efifragment

S a con uence. avi ng. reac
(16) gg%egﬁlr doag %ﬁ]ﬁl CYT 6?&{3 gmager élelg ore %86602@?105 protocoq identified
b %’Hr?%%&n ENRELABUORoWEd i ftidhieaP(18).t1 me peri od.
aOveAglta onkhelpga%rev%nt t he %eads f?on1c|unp|ng
Suitable tinme and tenperature conditions will depend

Gp@mnfgeﬂ,ftp@ptsdesm@hma@awf@ga@m@ tp @éhyé fregients gr yaeg actd¢w in the
t f
solutlc?hlse}%rsg gl be &%l@(ﬁ(g&rt élgl%é ?11 9 ué)s e?a, etlitg1 me[ g)?anﬁdle % 6-chloro-1-

hydroﬁﬂilﬁcutotrlﬂ.ﬁ) lé:(d @1 EIbIBTI) 5—(5%;nz§f1rﬁfz@llC Hbl)aN lN’NrrNa-b@tﬂmeﬂiﬂuIGmum
to about 0 C es to two hou

hexaﬂap@ﬂoésaww (H@J&{) H@Trw &Lﬁye@h%vl%wma@e @ﬁ@,é@at%%ﬂhﬂﬂe
carboéﬂgnﬁg '(‘(Ng@tﬁ% ogoe(%g id Ao e TR I‘@?\I"I\p A ERPE R R m  rom
m AUt es to apout olr’s or even as much as a

tetrafldapbo@lea@HTNY. iIGthdesiupliiy tecloaqudsede preforned soigve @&ters such as

chilled te ture ran t 0 dat e reaction .
hydroggypeiRimic Ao St GKcp-biaPasnol (ONEY Foterar AGrREd Symmetrical
anhydF8&S hbRBymhRtrRddiiHyaRdest fi8h h@warﬁﬁwﬁ{y@huése(I\@Ai)hsr acid halides

cl eavage reaction prevents acid sensiti've side chain
such agaoyldbioridg agwellps acdgblerids. trt groups, from being

removed at this stage. At the end of the cl eaving

acﬁ%l% r‘{g 8011311tn2e58fv I%Cc%aln%e used 1%U[ ¢ %OI lﬁ‘[lOI% Iéghr;lls%s: FOI’{IH 1ng geaction. It is

underit@@:gﬁlﬁt tthbﬁplﬁg%ulvbmbé)ms&asm afﬁdactme Asgiey bf ticB@iAtion BEthe peptide
and continuing to agitate and stir for an
bond f@ﬁ@?‘iolt%&mtﬁ@ﬁ Qfdh%mldasmql/e? Pephidg dgemepissandsheroupliag reaction

rate. ﬁl%oalel%%o &{tf fttd;139% ?cﬁ% t 2 1{HQ Yhe§r ﬁ]Brea\pQ[QIt-mlslele reagents.

m nut es. ng contlnued agl t at
Examplasi eémﬁehemtodﬁ@ e latnts mchfdei foe cxansie) Dllvltsm @mléme OChloro form,
At t d of t
dloxarllen g[:ertl% ydrofuran, et yl Sgetatg Na ethy%pglrgorlldone dimethylformamide (DMF),

dioxane, or mixtures thercof.

In other embodiments, the coupling reaction may include one or more non water-miscible
reagents. An exemplary non water-miscible solvent is methylene chloride. In these
embodiments, the non water-miscible solvent is preferably compatible with the deprotection
reaction; for example, if a non water-miscible solvent is used preferably it does not adversely

affect the deprotection reaction.
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vessel contents may be at a tenperature in the range
of fromabout 0 Cto about 15 C, preferably about 5 C
wo eooalosdsts 10 C. Factors such as swelling and sPCT/BR1008/064043
the resin in order to inprdve aspects of the peptide
recovery can optionally be incorporated into the
overall synthesis process. These techni ques are
d@scthcpeptidd @n) 8xardde thel plodhcBearPsd subfRdbto d¥@rotection,
2005/0164912 Al . In sonme aspects, the. cleaved peptide
chrompioggnbin RUriigatione Lynnbdieten ﬁl&ﬁ/orsmﬁﬂpﬁt%wnpﬁla@ér ROGHIINgde-2-»
f [
reacu&r{’wﬂf Qﬁ%h@ﬁ&ﬁ@%tnosfbﬁgﬁﬁ&én g{but | 6n&qhi§1§té&gsrogﬁtrleg§%‘dyog%e like, as
desireiln, for exanple, New Trends in Peptide Coupl i ng
Reagents; Al bericio, Fernando; Chinchilla, Rafeal;
dsworth, David, J.: .and .Najera, men; Organic
P b5rTing P B TR i B geaps and some
termind3 ﬁ)?ﬁtectt%g?g‘r&% ard BBicRRPHted 6 RARBRPEIAHRrREGHRI RiYnents

i sol ated before solution phase coupling is undertaken.
throug:h@nt sohid tphiassesynidiesio pad plgo ingo embthrwughlgtltrt ¢ bolatiosphase peupling

1reactlowgt ‘ae% gﬁi glb 1e tgl?as%%g% e ﬁ?ee iS ?:(?m%lﬁfae rrenetor(ni{_ 21% deprotection

steps DEE bé perfdrh@dﬁé ee&ﬁcme dnl\68 Alor® Proedtih@ o ups ﬁbhﬂt«ﬁe peptlde
solution. An illustrative brine solutionis a

saturated solution of NaCl, desirably filtered to
T Berirneova bt ryetectiteeapphly glabalideprotessipp &ymirallyutiliges deprotection

I
SOlutl%hllen Rdangh &ﬁ%@ﬁlcaaggﬁtt & a§§ BRI & @Rin Iﬁ%f‘e&bﬁge%fgggﬁt %ornmonly

wat er 2565 O A back extraction may
used deglopytmabigeuts ﬂnr glbbal dgpetasion Bicktdelneatt triflnoioscasedid (AFA), HCI,

reduce th i chl oromet.hane, .which. is. u r. cl eav
Lowisfag e aelts B AP b e hiokie dR G HES S omide
(HBr)f Qiﬂu@%ﬁet%eﬂﬁﬂin@d"@cldiQQH tcbﬁ‘lﬂmaﬂo@srtﬁ@treof OTHércfe%irc%cttﬁh%o lution also
t he product as a solid i sol ation.. Any renaining

includgds eig eroomstshaside pzstmwpa‘twger\seﬁu cmnpjy, dithgthrieitak poisole.-cresol,

| ess .t han e nt vol une. Th reci
ethan@?ﬁ@}reoﬁtdl?lﬁz_@yp uifc (g\eﬁ S”JH]g diemott%ctﬂg 6? lgﬁ% 1?% fugF Wé'lair As used
herein BEl6intY BE 8BRS prasdn€ MPEE ALPHOE:cHEN ESmPdxitfa 4r@ typRadly @dFressed in a
the isolation.|n contrast, fragment (14) may enul sif

ratio, FhergInethe pMPUNtAY @8 et THIGhY! CORMPBENt dX e 1PARSSFbifs? BTBCTRIOS gly parts”,
such ag ]ﬁ%ﬁsas'pélg @r alparfsrvoHn?é" oRH FRe (fle%orﬂl aQ(%raig LR, {)&i Pér[salg Rt

ead an illTustrative 1so ion's
compdsiticai Hoe dxaapsle i dé}ir@téc’tm d@ambn(cD@Mnnlrg/TEASHzIO DT[TI i@, ratio of 90:5:5
% | PA (Isqg anol water is added, and

t he
(Welglaté‘ﬁ%}glﬁ? el ay BY é%p@rgs tfyuwlglét.s HeQaif 440 pyrs by weight, and
DTT Hisptol Jaftk b9Right! €ss than

In some embodiments, the deprotection reaction can be performed wherein the amount of
the acidolytic agent, preferably TFA, in the deprotection composition is greater than 90/100 parts
by weight. Other preferred deprotection compositions include an amount of acidolytic agent in
an amount of 93/100 parts by weight or greater, or in an amount in the range of 93/100 by weight
to 95/100 parts by weight.

The crude solid precipitate may be purified in a variety of ways. According to an
illustrative strategy, the crude peptide is dissolved in buffer and purified by reverse phase
chromatography. The chromatography fragments are diluted with water and then concentrated

on reverse phase chromatography media. After chromatography, the peptide may be isolated
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25 percent by volune. The precipitated fragnent (14)
is isolated, washed with 25% | PA/water, then dried
wae@enszgtuum at a tenperature up to 35 0C. | SBCHEPZINS/064043
of fragment (16) is simlad8to that of fragnment (12)
in that enul sions of fragnent (16) generally do not
form when extracted in water. Therefore, the isolation
using piobd10@6te shdesatckf inedordbmgve ohoktrdte@guemicn{id)l ly@}mlh&tlon strategies
foll owed for fragnent (16). Coupling of pep
may by dliTadtEch a&‘ﬁmﬁagm@ ST eHRT Ay h@ H@eﬁttg 1&9:1at%1merp@ptlde
Y
Premp?t%ﬁ&ll{ % attgb&iﬁbglnaggétgg eg)ﬂts sﬁﬁ?g,r BPGIE il 1&@[5&@% AN KShdiical than
lyophﬁl-zailrdmrd -ib basdlr ox yiyen 20¢amrazolaé sc(aéBesClAlHQ%?l@ereas lyophilization provides

little i 1 %I(Wa‘?eﬂ%gil” apséj\ g?%l&gpg?tgle ptﬁg‘yg terpaeptléeh plre%gp?tra]l!ugrgn upgrades the

peptldg g)?ﬁ?dlféli%%&dlesﬁ?g Qﬁiddthéf‘ 8 ﬁlb(e%)tres V@l el solidtb! ults in particular are

easﬂy@va(Sb@rMyr |Pazcap1tdt10yllp)r0\r~1ld¢ﬂ apyriiedipeptidaneithytuyrlowiresidual salt
onte tetrafluoroborate (TBTU). Qher coupling techniques
Nse preformed active esters such as hydroxysuccini m de
(HOSu) and p-nitrophenol (HONp) esters; preforned
=\ &lfdhf(ﬁhata%kﬁyﬁib ipdﬁﬁcati@;‘ﬁﬁur@%ﬂé’ﬁ&hé peRldeanhYidnidde&dium including
such as N-carboxyanhydri des (NCAs); or acid halides
water g PCoARNIEIS/As MpGPIPEnes. wAlsp, BEA seyntcrgiisdeidte. begresent. To
L l. t
accoméﬁkﬁ E‘nk% 12)1&1]%'{{3 1ﬂ 1? g%szh?&)}/eecgtswﬁa:? glgﬁcrolgtztr%g?ﬁ Q%ftteﬂg &t?étg sluganate
organm@uﬂiobqnlgteﬁ ®1I1d/emﬂhé $ike fmeormudatiaf. fHd swineh id egudde acfomplished using a
racemzatlgn of .the peptide, bond for

columg g igyicrsee phae aren pepeiasemetidy dye iﬁqfra% ok Agjiis g goncentrate the
peptld@ Red the EQHE'sb ngntr sﬁ?t‘éhi t@%n& HRe slithbRODE gﬁ*@l@ QITRIONS /A typical

he cou sol vent i ncl udes one or
resultlwgiselwemn 1s @bd@it é to ebﬂg@ Btrsurts By awepdhe sthafio lvtabet part by welght water. After

. | | e, @) 1 di )
this sEfeY et St s T Ay EBAY AF, Do RS b gthanol. alone or
in con%iﬁ@fo'ﬁ)bluﬂi/ 6thed A16H® ordr ROV Y QS Rh 48 cthPMkiatdi PheaRieipitate is

m xtures thereof. In other enbodi ments, the

ﬁltereé,othgj waghed eitht ¢tbémo|halg,d dgel, pakkapers s‘mred;@rr@hen precessed, and/or

otherwv‘@e%ﬁand'ﬂ‘dsc' bl e reagents. An exenplary non
er-niscible solvent is net hyI ene chloride. In these

enbodi nents, the non water-mscible solvent is
wheﬁrﬂryabjlm edﬁﬁ@lahlbsbﬂlﬂe i ddnatuned, deqided @otr operiod @t ti@rsuch as from
or exanpl e, If n water-mscihble ?ol vent is use
about bqnép AP y&y qmn&g‘és T ad&HiPélr%Cé‘Pfy? mixing/agitation at a controlled

temperature such as one in the range of —10 °C to 20 °C, as this has been found to yield a peptide

that has better filtering characteristics.

The principles of the present invention will now be further illustrated with respect to the
following illustrative examples. In the following all percentages and ratios are by volume unless

otherwise expressly stated.



affect the deprotection reaction. After the peptide (
11) is forned, the product can be subject to
wale@oosdes i on, chromat ographi c purification, PCTI/EP2008/064043
| yophi li zati on and/ or precipitation, further
processing (e.g., reaction with another peptide to
forma fusion protein); conbinations of these, and/or
Ekifpld KeSokid PHEs SveidhesisOsf Fr4anh (123G Eingg pidteétivh at the N-

I nvention, the side-chain protectin roups and sone
t er mi nus protectidﬂﬂgﬂﬂﬁkibﬂﬂégﬂéibﬂghaEQ retai ned on
the peptide internediate fragments throughout solid

Rh??@pa%x{i&ﬂSPFﬁno@-'}ﬂ-(ﬂhﬁlﬁ?adeﬂth?@‘késﬂ{ oughout the

sol uti on phase coupling reactions. Cenerally, after

sol ution phase coupling step is conpleted, one or nore
dbpFopedt-Ghnlatlehd Ghyrdsm ip eohbinped withalichdoromsthane inpprder to swell

tect.| f t. ti.de.. Th |
s o rofB BEGLASHANG SRNRRy T REGRIRL Eote dRBe S TRM g0 miof
DMFtilizes a deprotection solution that includes an

aci dolytic agent to cleave the side chain protecting
groups. Commonl y used aci dol ytic reagents for gl oba

epolid Brasedientide|Synthesis of Fragmenfddd) withikraogRrateqtiongt the N-
, W ids such as BF3Et20 or Me SiBr, liquid
Tennﬁ§%#é?ﬁngﬁ?%?acid (HF), hydrogen brom de (HBr),
trifluoronmethanesul fonic acid, and conbi nati ons
Lhembod Acith€owdprgot ection sol ution al so i ncludes one
or nore suitable cation scavengers, for exanple,

[thiothreito ni sal -cresol . ethanedjthj of
0 Fhidehomiaiac i S ahaiieh Goralroh ot dp oxcess of
the prot&bd dRindRIcRTs (fhexBpR, NEHERID, cq@N Ut skc&s ofeRBEdbRybenzotriazole
resent in the deprotection conposition are typlcaIE\,Afolr

(HOBEX fresamplei h74o 2&dduiv) ahdpeprreshel dierrapylethy lgmine (DI

indi vi | copponent i.s essed .as a Wae tor jn ..
examp.l%glr%(to(.ji’@ SO ng §omg)g1refi dn m\?% ﬁ{uf c%q,ledTJ tﬁfr ? S Viﬁ%}:ﬁguf‘clgﬁ 8olut10n is
combihB@watBRATMPFabAftiohDf bR 8xdedd &f 2-PEl bendofridZ0&- LIRS BL on.

For exanple, a deprotection solution containing TFAIH

15 tetramgthyluroninmehoxatlparophiospluts (BB T e fog lexamelieg h tavdiOgiau)v) hadbis activated
. TFA at /.100 rts. [ H2Q.a rts.b
aminegfo v B S ERRAL) St RLATbLoNEThE gRpER BBl Re. The
suspeid0id istieed st < bHec dﬁtﬁlrdl{e%@ﬁiiféﬂlnﬁﬁﬁﬁlttbﬁr(a%@{ivﬁ@d below) is obtained
_perfornmed wherein the anmount of the acidolytic agent,
(typicplheiner birs). TFA, in the deprotection conposition is
greater than 90/ 100 parts by weight. OQher preferred

ﬁﬁﬂﬁﬁﬁﬁfféﬁn conposi tions include an anount of
oly

acl I C agent in
Action
Negative This indicates that the coupling is complete. The liquid is drained
ninhydrin test and the resin is additionally washed with DMF and process returns to

the Fmoc removal step (below) and proceeds through the next amino
acid coupling.

Positive This indicates that the coupling is not complete. If the ninhydrin
ninhydrin test remains positive, the liquid is drained and the resin is recoupled with
0.5 to 1 equiv of the amino acid and reagents, as previously
described. If the ninhydrin is still positive the liquid is drained and

the recoupling procedure may be repeated.
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an amount of 93/100 parts by weight or greater, or in

an anount in the range of 93/100 by weight to 95/100
WE008533y5 wei ght . The crude solid precipitate PEER®08/064043

purified in a variety of ways. According to an

illustrative strategy, the crude peptide is dissolved

in buffer and purified by reverse phase

QMEdengphymoImdcsmgaﬁﬁ@ PreRENd fiFaamd figond tiee resin

diluted with water and then concentrated on reverse

Wh@Eﬁloe PrRE@Ing @i Guphiy rétBslied. byAfdatifiertt AViQI D @@iaPMYhicdINES to 20%) in
pepti de may be i sol atedusing one or nore strategies.

DMF seletéendi iy Sodntionds diained égg thecisriv evisheshaith DPSB R Tedpen fegigual

plperlgh%r a:l“gg E)ZS grrg%m g agéigc u{)lgk%t 60 %h%’vaplg ?é:ﬂggﬂeh %1‘ iy remaining

aminoRic&tsi i tHeafrdgament.s Afiahd p@uh@frbmm}u@hﬁmhﬂed HOBI .IThe following
preci pitation re econom ca

proteqiGHlpping psigs ?r&ﬁh%wovgle% it ﬁiaamg]afpwh%?r%eb%ﬁ@ﬁal

scal es. Al so, whereas |yophilization provides little
FhodllyGapaanbeni ty to further upgrade the purity of
the peptide, precipitation upgrades the peptide purity
pPesauSRIE@ it s and other soluble purities stay in
solution. Salts in particular are easily washed away.
ﬁﬁgﬂpehgﬁggﬁlprOV|des a purified peptide with very

oW r esi salt content. A typical chromatographic

pr ﬁdﬁﬂnggcﬂ§OVIdeS the peptide in a |liquid nmedi um

I ncl udi ter and acetonitrile as main conponents.

T t dt b t. T
R BRI o 1”1 o desirabl e to switch
Ehs ﬁpx%kﬁ§)eﬁlacetate C|trate succi nate, organic

e

carp oxyl'a and/or the like for fornulation. This

nmcﬁpS%w: 23 iy acconplished using a colum of
reversed phase or ion exchange nedia. Such a col um

Iso t to c nce trate the peptide and changes the
hﬁ?@%@ﬁ\ %)nnre suitabl e for peptide

soI plcal resulting solvent is about 4 to
%8&"@ﬁg§?$9 y wei ght ethanol to one part by weight

er. Qéhir this switching, the eluted fractions from
ﬂﬁg' phy are precipitated wth ethanol, alone or

C ' [ Wi th other alcohols or organic solvents
Rgghg&%96?50etate. The precipitate is filtered,
then ma»hed wi th ethanol and dried, packaged, stored,
%Q cessed, and/or otherw se handl ed. The

anhydrous et hanol, absolute or denatured, is added
byet-LaHpér)eH of time such as from

Following the final coupling, the resin is washed with DMF giving a resin bound, Fmoc-
protected exenatide (1-17) fragment, which may be represented by the notation, FmocAA1-17-

resin, having pseudoproline substitutions as noted in the amino acid list above.

The resin-bound FAA1-170H is cleaved from the resin using dilute (for example, 1%)
trifluoroacetic acid (TFA) in dichloromethane for < 110 min. Pyridine is then added to
neutralize the TFA. The liquid is removed and the resin is washed with dichloromethane. The
resin-cleavage may be repeated by additional treatment with trifluoroacetic acid in
dichloromethane solution, followed by pyridine and the resulting solution combined with the

first cleavage solution.



about ten to about fifty mnutes. This addition occurs
m xi ng/agitation at a controlled tenperature such as
woee@iom3the range of -10 0OC to 20 0C, as this PEEEPME$064043
found to yield a peptide ti3at has better filtering
characteristics. The principles of the present
invention will now be further illustrated with respect
3.Prebipithtibh onFA@cAIVBOHAt | ve exanples. In the
followi ng all percentages and ratios are by vol une
unl ess ot herw se expressly stated. Exanple 1 - lid,
EH%E@OW ﬁels? iQH g% Wﬁﬁé@?ﬁeﬁfed&tﬂww Sqmqt%‘é aBrGH%“i%‘?IP pyrpbserved.
In sucﬁtmsttih%ei\'ta%fﬁb@ tlolggleen%taﬂugaﬁec( Kadih Mﬁolﬁfo@%ﬁ?gd fMtcad of a
Fnoc-H d u- Z2CTC Resin The Fnoc-H oaded
Stralglﬁ VGG axérscton 1§ cmolstvinnedcuni tAhbagk chitract wimd 8 drbime DICGM 6o thercollection of

er and washe
S aqueolsy RRERYPIOMHH doPORRT LS S0 6, RSP bapsisredsed by
dlstlllmonOfTHQh/ﬁi tde isRlded aERR8RisCRRA Hrepitdietic pepide product.
Fr agnment 2) with Fnoc Protection at the er m nus
Alterngpipgly.jda7 folutagri mhﬂprqﬁu@duw baagldraeo h@t@neatmcwe@moapltatlon
| caded, on heH— u-re
The deshied QLI %%“% QU0 58 e{ﬂl&i@é i 105‘@?3’% a&%eésrm xar}%?%e,mefz ot
filterabiity? .o@ﬂecptbwuatanRemmﬁ@ cﬁélﬂbﬂmyxc&my hefizatl icad@id®y distillation to <
for exanp to 0 equiv) and an excess_ of

HOBT, . .
1025 Voéﬁ%i Ebﬁfopr@w@@ﬁf%ﬁﬁ h7e0@b|s mlat%wvaé jtle heptawp, thenglripd under
lc\6 onbi ned in DVF and cooled to 5 0OC. The
Vacuu%o(gls ?f ng *dolution is combined with a DVF sol ution of
an excess of 2-(|lH benzotriazole-I-yl) 1,1, 3, 3-
t et ramet hyl ur oni um hexaf | uor ophosphate (HBTU, for
Eexmipid 2; Sdlid PhaseSyhtheis of) Eragiient @d) withi Bsioa pirotoctivn sk the N-

solution is conbined with_the resin f8II0\Ned by a
di chl or onet hane rilﬁgém—“ﬁtm&m stirred at
25 0C until a negative ninhydrin test (as provided

RepparhBor? B Rinded-TleMRb £l 2CTO Resfiour s) . Ni nhydrin

Test "Acti on
15 Fmoc-H-Leu loaded 2 CTC Resin is combined with dichloromethane in order to swell the

resin and washed with N,N Dimethylformamide (DMF) (i.e. 10 grams of resin in 60 ml of
DMF).

B. Solid Phase Peptide Synthesis
1. Amino Acid Coupling

20 The next amino acid loaded onto the resin is Fmoc-Trp(Boc)OH. An excess of the
protected amino acids (for example 1.5 equiv), an excess of N-hydroxybenzotriazole (HOBT, for
example 1.5 equiv) and an excess of diisopropylethylamine (DIEA, for example, 1.7 equiv) are
combined in DMF and cooled to <5 °C. The resulting solution is combined with an DMF
solution of an excess of 2-(1H-benzotriazole-1-yl) 1,1,3,3-tetramethyluronium

25 hexafluorophosphate (HBTU, for example, 1.5 equiv). The activated amino acid solution is
combined with the resin followed by a dichloromethane rinse. The suspension is stirred at < 25

°C until a negative ninhydrin test (as described above) is obtained (typically 3 h.).
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Negative This indicates that the coupling is conplete.
The liquid is drained ninhydrin test and the resin is
w@dawospnal |y washed with DMF and process ret UPCIHFEPI08/064043

the Fnoc renoval step (bel 8%) and proceeds through the
next am no acid coupling. Positive This indicates that
the coupling is not conplete. If the ninhydrin

pi Py RiemoveBt remai ns positive, the liquid is drained
and the resin is recoupled with 0.5 to 1 equiv of the

am no acid and reagents, previ ously describ .
EFP\%FWPH ﬁgﬂﬁ?thg.ggowﬁmmw&@y tiratragid Withqipetidi @maa[yé to 20%) in

DMF 8§18tid:d eTﬁees%‘HHBln' 1§‘ Qraﬂ{eﬁ%ﬁg lt'ﬁeereﬁﬁxxfa@ﬁed' SREBNE tc?reduce remdual
eavage of the Fnoc and de-chain protected fragnent

piperiflinem t he resin The Frnoc protectlng group is renoved by
treatnent with piperidine (typically 5 to 209@ in DNF

| uti on. The s ution i rai ned
iﬁ? Y EnES 3P @ c°8“P1é‘£% ad'fﬁiaﬁd MY 5810V E 1?1 éepe‘ﬁ?g ET’ éenbarmmg amino
acids RthO Gag@bst. a0 EdlldVein @ PELLENBL arhRER¥RI afcSthb&PDA l%ﬂ f&ot'hls fragment
the remaining am no acids in the fragnent. A

in the geden énsitabidi ne coupl i ngs excl uded HOBT. The fO||0MAng
protected am no acids are those coupled for this

: ' order indicated: Fnoc-L-d u(tBu)OH
E%%ggfgké?%ﬂpgﬁoc-L-cln(trt)CH Frnoc- L- Lys(Boc) OH
Frnoc- L- Leu- Ser (pseudopro |ine) Fnoc-L-Asp(tBu)OH
FnocdLH&BH(t Bu) OH Fnoc- L- Phe- Thr (pseudoprol i ne)
Frmoc- L- Thr (t Bu) OH Fnoc- L- d yOH Fnoc- L-d u(t Bu) OH

Fmoc-L-PheOH
Fmoc-L-LeuOH
Fmoc-L-Arg(pbf)OH
Fmoc-L-ValOH
Fmoc-L-AlaOH

Following the final coupling, the resin is washed with DMF giving the Fmoc-protected,
resin-bound Exenatide (18-26) fragment which may be identified by the notation FmocAA18-26-

resin.
3. Cleavage from the Resin

The resin-bound FmocAA18-260H is cleaved from the resin using dilute (for example,
2%) trifluoroacetic acid (TFA) in dichloromethane for < 110 min. Pyridine is added to
neutralize the TFA. The solution is removed and the resin washed with dichloromethane. The
resin-cleavage may be repeated by additional treatment with trifluoroacetic acid in

dichloromethane solution, followed by pyridine.
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Frnoc- L- d yOH Frnoc-L-Hi s(trt)OH Foll owi ng the fina
coupling, the resin is washed wwth DMF giving a resin
whoewnds33Eocpr ot ect ed exenatide (1-17) fragnmenPCT/HP200$1064043

may be represented by the @dtation, FnocAAl-17- resin,
havi ng pseudoproline substitutions as noted in the

amno acid |ist above. The resin-bound FAAl -170H is

g Prvipikation ®f FakcaasisndoHng dilute (for exanple, 1%
trifluoro acetic acid (TFA) in dichl oronethane for

0_mn. r|d|ne is then added _to neutralize the TFA
ﬂlr%FrnPa ai2h 18- Qb hseemulsidy easelyr ddih nogvateiHEgctigns pre
reconﬁgﬁﬁé@rﬁ%&h %rrt%rormeﬂraﬁérs%&dceﬁwq%urrarmpr% &@@g%tf% Mginal
ditional treatnment wt uoro acetic ac n
VomndrEﬁ%dPAﬁthamemﬁbHUWMemwaﬂ@kﬂamédwbvnpyngdhdénan@ﬂwheEihﬂhm

e R RS A SR L S 8 R shod wit
25% I%A%Zatg"tﬂe% MRl ehd & LE@Rh € T, ihd®ps. Sonetines an
emul sion is observed I'n such |nstances a brine

solution (i.e., saturated Nal in water solution) is
used |nstead of a stralght mater extractlon i f

coII ectr on of aqueous ext%actlﬁ Qﬁ-@gﬁed to heI p
ensure good yi el ds: educed by
distillation. Then, heptane is added as an anti sol vent

AOPpEEation af Embb&{-meptd Raded 20TCE Restht ernati vely, a
DCNIsqution of the product may be added to heptane to

use preci p ion. The eS|r der of additi
E%Pﬁ%eser@ R RAT § 0891 e digh rangshaseR prdss to swell the
resin dndewashéd WitB ™R DindeYhy 1 RFmhARIRADAGE P Eaf Bgrafi8 BR RIS 60 ml of
hl oromet hane i's further reduced by dlstlllatlon to

DNHD< 25 vol% The precipitated FAA -17 OH is isol ated,
washed with heptane, then dried under vacuum (35 0C,

, a i d Phase Synthesis of Fragnent
FasthFFﬁyg%@%%ﬁF@P@g?Pon at the Nterm nus,
Ex atl %Eﬁﬁﬁ CH A. Preparation of Fnoc-H Leu | oaded
"8 Leu | oaded 2 CTC Resin is conbined

|ch oro ane in o der tg s t he
e nex(%i amino acid tﬂe sequence, Fihoc-L-Bro- l’ﬁ an excess of the protected amino

acids (for example 1.5 equiv), an excess of N-hydroxybenzotriazole (HOBT, for example 1.5
equiv) and an excess of diisopropylethylamine (DIEA, for example, 1.7 equiv) are combined in
DMEF and cooled to <5 °C. The resulting solution is combined with a DMF solution of an excess
of 2-(1H-benzotriazole-1-yl) 1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU, for
example, 1.5 equiv). The activated amino acid solution is combined with the resin, followed by
a dichloromethane rinse. The suspension is stirred at <25 °C, until a negative ninhydrin test (as

provided in example 1 above) is obtained (typically 3 h.).
2. Fmoc Removal

The Fmoc protecting group is removed by treatment with piperidine (typically 5 to 20%) in
DMEF solution. Preferred procedure addition of secondary amine (piperazine + HOBT (i.c.
Sgrams piperazine + 1.5g HOBT in 100 ml DMF) especially after second and third Fmoc
removal steps). The solution is drained and the resin is washed with DMF to remove residual

piperizine.
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resin and washed with N5N Di net hyl f or mam de ( DVF)
(i.e. 10 grans of resinin 60 mM of DW). B. Solid
wW@b@eesBept i de Synthesis 1. Am no Acid Coupl i nBCT/RER2008/064043
next am no acid | oaded ontdé4the resin is
Frnoc- Tr p(Boc) OH. An excess of the protected am no
acids (for exanple 1.5 equiv), an excess
wﬁé\bwé%m{rmhﬁ AZidicouplz} sd(HkdETrenfodhl i€ Xa¥pled fdr. the EMHiNihg amino
and an excess of di 1 sopropyl et hyl am ne (DI EA, for
acids @htherfpament. Thegyels s r%neéteé i é@mlﬁmeraml%mw%@ﬂb@frﬁ@mm The

follovﬁl(l)é)ﬁ‘oteﬁb?i RAbLHDG SRS gt g&;?lem G0, ﬁlgn \(%ttlnﬁi @Ilaie{q%wated

I on o an excess O enzot I az
1,1, 3,3-tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU,
FoocdxBrofllé, 1.5 equiv). The activated am no acid
solution is conbined with the resin followed by a
gl chl or%t hane rinse. The suspension is stirred at

“th a negative ninhydrin test (as described
above) is obtained (typically 3 h.).2. Fnoc Renoval
Fhecnmoey/guot ecting group is renoved by treatment with
pi peridine (typically 5 to 20% in DWF solution. The
solution is drained and the resin washed with DMF to
FeaedeSee8Uddl pi peridine. The cycle of amino acid
coupling and Fnoc renpoval is repeated for the
FROBIINSAABRNOAC acids in the fragment. The fol | ow ng
protected amno acids are those coupled for this
fragnent in the order indicated: Fnoc-L-d u(tBu)COH
Emoe-LLP1o(dOH Fnoc- L- PheOH Froc- L- LeuCOH
Frmoc- L- Ar g( pbf) OH Fnoc- L- Val OH Fnoc- L- Al aCH

Fmoc-L-GlyOH
Fmoc-L-GlyOH
Fmoc-L-Asn(trt)OH
Fmoc-L-Lys(Boc)OH

Following the final coupling, the resin is washed with DMF, thus giving the Fmoc-
protected, resin-bound Exenatide (27-38) fragment, which may be identified by the notation
FmocAA27-38-resin.

3. Cleavage from the Resin

The resin-bound FmocAA27-380H is cleaved from the resin using dilute (for example,
2%) trifluoroacetic acid (TFA) in dichloromethane for < 110 min. Pyridine is added to
neutralize the TFA. The solution is removed and the resin washed with dichloromethane. The
resin-cleavage may be repeated by additional treatment with trifluoroacetic acid in

dichloromethane solution, followed by pyridine.
4. Precipitation of FmocAA27-38 OH

The Fmoc AA 27-38 OH is water extracted 3 times. If emulsion is observed a brine

solution is recommended as described previously. A back extraction with DCM is used to help
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Fol l owi ng the final coupling, the resin is washed with
DMF giving the Fnoc-protected, resin-bound Exenati de
w@ 1@92883313% r agnent whi ch nay be identified by tPE€I/EP2008/064043

not ati on FnocAA18-26- residd 3. C eavage fromthe

Resin The resin-bound FnmocAA18-260H is cl eaved from

the resin using dilute (for exanple, 2% trifluoro
cnsur@gdidi yiclas i Dichoréshethindis edduocdbetiReN@idnOheptdik(s Bilded and the

Pyridine is added to neutralize the TFA The sol ution

remainige dishisyerciaee sHerthea sphicehindigtilitian taichl v ynetheanecipitated
e i
FAA237—P3§a% ?s%'la?e L el%r ; ?IFTE%P%S% (‘:cea?l c@geggm & \aagguﬁl (%] a&, max.).
di chl or onet hane sol ution, foll owed by pyrldlne.4.
Preci pitation of FnocAA18-26 OH The Fnoc AA 18-26 OH
Eaamelad sSélutioaPhlaye Pdptitke Symvhevis: evdddng Sexdhé tnBragneent (16)
recommended. |nstead, dichloromethane is reduced by
i stil |ont <O%fteor| i nal val une
Blediishb RGPy i bavae » «Dun MR Shine MaisaRpopst it by
dding{ICHEQIiPNRIKXBARS-dhForb U hfiREx b%ﬂﬂﬁﬁ@'zo@é/ 63t BHOH b 0kahMle, 1.2-1.4
: méj( O@g gn%tThe precrl pi t‘j{';alltﬁecPr -26(O—| is isol atghflge
equiv: \)\,ds-ﬂeldne\ﬁﬁﬁlﬁarﬁﬂ@’o(fd?/%kwaplerl ltﬂmmnd)r anddDMird@he veletumms ©88led to < 5

°C an@?%aﬁ@ﬁé ngx ewn%%ﬁ &ﬁé& q??%%%egh ??e i ?ﬂgf ﬁ?ﬁﬁﬂf%@sample 1.25
o PSR LTS B - v

FmocAanhi3sed, wid. fbydllEhC))r"Dllfﬁi‘lFrha@prolt%tlﬁg gﬁfuptlg)tlﬁmdaﬂloxtelde In one

resin and washed with N N Di net hyl f or mam de .( DVF
aproa((l] piperidipe o RiRgragne beuwndyesip isgldgql o the Ejm:}lon BUXtGE] qndl the solution is

stlrredpan%s(? & elﬂlttﬂ 9 %Q% (h? SL§ /1me7é Nﬁil C@g, &%L@e In another

ext ami no acl he sequence,

approﬁ-)h@@@ﬁmﬁlfe tabe(efy. ohetdctithnalahiine, aﬁhdﬁyléﬁl(ﬂ{e gipedtpllfnihe,5
an excess of N hydroxybenzot riazole (HOBT, fo

trlethm%} b addgl tedhe @actmmgqﬁuré)@@@ the sgfution is stirred at < 0 °C, unt11
cornplg eﬁggﬁg%E@oF%Aawﬁﬁ 2, C. gIgEA by ffﬂ‘rLC%.X&ﬁ'{gldlchloromet%gne so>lut10n is

washed with Phosphate buffer (typically pH 8-9). Dichloromethane is reduced by distillation.

The cleavage solution is water extracted and then precipitated into a round bottom flask with the
MTBE. Alternatively, a DCM solution of the peptide can be added to MTBE to precipitate the
peptide. The desired order can be determined empirically by assessing the characteristics of the
precipitate formed using each approach Remaining dichloromethane is further reduced by
distillation to <25 vol% (e.g., by GC). The precipitated HAA27-39NH, is isolated, washed with
MTBE, then dried under vacuum (35 °C, max.). (H at N-terminus refers to amine functionality

there. NH, at C-terminus refers to amide functionality there.)

Example 5 — Solution Phase Peptide Svnthesis: Preparation Of Exenatide(18-39)NH,

(Fragment 22) (NH, at C-terminus refers to amide functionality)

H-AA(27-39)NH; (1.25 equiv), Fmoc-AA(18-26)OH (1 equiv) and an excess of 6-Cl-
HOBT (for example, 1.2 - 1.4 equiv), are dissolved in DCM and DMF (19:1) and the resulting
solution is cooled to <25 °C. The mixture is combined with an excess of N-(3-

Dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride(EDAC) (4 equiv) in DMF. The
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DMF and cooled to 5 OC. The resulting solution is

conbined with a DMF solution of an excess of
wWQ2qobsBenzotri azole-1-yl) 1,1, 3, 3-tetranet hyl BPCDREP208/064043

hexaf | uor ophosphate (HBTU, S6or exanple, 1.5 equiv).

The activated am no acid solution is conbined with the

resin, followed by a dichloronethane rinse. The

resultiHg $PRIASH @rhelBatst 25 F@dindil theZ8acbibn 1s1wnhﬂ1et@ (e gal ¥Vsf total Fmoc-
n|nh dr|n t est rOV|ded in exanple 1 above) is

AA(l 8:86 Hews bybﬂ%gl) | y\dgltmyl chargerabmvwRaasvals alder Rygents may be

R Cil S reno fr.eat Nt VVI h
added™ f Ipl)eeergl c%l ﬁg \%(?me %ﬁplarazge %g%sm 1§ C ng% i Itl(l)enmlxture to remove

the Frﬁ’dcﬁér@ﬁﬁ ae.,Br P%GQMCGAA@PB 59 5)@01-1205 gsecapdan yWifé"h'%Bmplete the mixture
(plpera2|ne + HOBT ( ranms pi perazine + 1.5g HOBT
is comhmeliO@ltfnwaENEt)< és ﬁ)@clBlamd gohafqnsws dserrd peavebushyi is dddadge the DCM

.repov The sol u dr.ained and t he resi )
soluti TSR Y SRR e B et b oo hien G o TR wf DM is added
back. QYihiBroMhet R NOreAbE ‘t%pcﬁﬁlﬂla@ﬁnaTﬁef@ﬁeﬂrﬁ&ﬁ%’ﬂ'—bﬂtﬁether (MTBE) is

repeated for the remaining amno acids in

addedfor Qﬁi’ém addeeo &&@M@Bﬁsto rpéqsemtaéajthﬁ @r:pttd¢earrdetrlm wmmgmg

dlCthg?ﬁlatgalgecl:S g%rthg?é uﬁ% nt‘%lga[tlgg-g? o1 l&vv]e é&e(g(ﬁ)eclt pﬁeémpltated
HAAI®-SNH] RAédiat&dvasheP&ith MPT Bﬁh&ﬂ@ﬁed—urﬁ!eﬁ%uum (35 °C, max.)
HmcL.GyO4me LSa(t&DO4me L- Ser (t Bu) CH

Frnoc- L- ProOH Frnoc-L-d yOH Fnoc-L-d yOH
HmcL/%MtH)GiHmcLlyﬂBo

mle6 radution RhaseiBeptide Sypthesis\gf Je( 138

gi ving the Fnocprotected, & a@Hbound Exenatlde

(27-38) fragnment, which n%y—ge—gdentlfled by the

not ati on

Fragment 22 (Exenatide(18-39)NH,) (1 equiv), Fragment 12 (Exenatide(1-17) as prepared

above) (1 equiv), an excess of 6-CI-HOBT (for example, 1.4 - 2 equiv), in DCM were combined
with an excess of EDAC (for example 3-4 equiv) at <0 °C. The reaction mixture is stirred until
the reaction is complete (i.e., < 1.0 % of AA1-170H and < 1.5 % of HAA18-39NH,, ¢.g., by
HPLC). Piperdine or piperazine bound resin is added to remove fmoc from the AAF1-39NH2
for a duration of 2hrs at <25 °C. The reaction is cooled to 15 °C. The reaction is quenched with
water and dissolved in DCM. This is then water extracted 4 times and stripped to dryness. The
water extraction and FMOC removal steps can be reversed, optionally. The AAH1-39NH?2 is
dissolved in DCM.

Example 7 - Global Deprotection of AA1-39NH, to Exenatide

The dichloromethane solution from the previous example is combined with trifluoroacetic
acid, water and dithiothreitol (for example, 1/0.08/0.012 % by weight). The mixture is stirred at
<24 °C for up to 3 hours, followed by cooling to < 0 °C. The mixture is kept under Nitrogen.
Cold MTBE is added dropwise to precipitate the peptide from the reaction mixture. The product
slurry is stirred for lhr at 0 °C. The solids are isolated by filtration, washed with MTBE, and

dried under vacuum at < 35 °C.
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FnocAA27-38-resin. 3. Cleavage fromthe Resin The
resi n-bound FnocAA27-38CH is cleaved fromthe resin
waigimgsid ute (for exanple, 2% trifluoro acetPCI/BR1008/064043
(TFA) in dichloromethane féf 110 min. Pyridine is
added to neutralize the TFA. The solution is renoved
and the resin washed wth dichl oronet hane. The
resi n-cl eavage nay FRempdpgaDedardpxalddohi onal treat ment
with trifluoro acetic acid i n dichloronethane
solution, followed hy pyridine. 4. Precipitation of
B croupplispOlemimias: PR aah Aot i rexingp by Neet Facyiotere
premiged dﬂﬁ%@n‘rgh fvifhué agﬁ?@tebt%d %Q?tﬁfeVa@@S achsi s SPhdichQni i cooled at 0
recommended as descri bed previously. A back extraction
°C. Filtiet the DOA\IL-S9D$Bd iiso with Pensndr driedamderyvaehaka .at < 35 °C.
Di chl oronmet hane is reduced by distillation, heptane is
added and the renmi ning dichl oronethane is further

reduced by distillatjon to < 25 yol % The precipitated
FAA27-38 is isol at edt—ﬁwe?d'—ﬁ#—?—é%, X < ane, then dried
under vacuum (35 0C, nmax.). Exanple 4 - Sol ution Phase

Beahpld® Ryaivke sheSpuriidelidioRendd) globeally i §ao®bted t&enatide by reverse
Fragnent 16 prepared in Exanple 3 above can have a

phase ghijonéo gapihyent dighadhuting radicthy*laddi ng (1.2 equiv. ),

excess 6-chloro-l -hydroxybenzotriazo le (6-0 -HOBT,

< r 7 :

SO TP Sypdor il gl SELUBELPAP ARl 0o
Quatetmary purGCHagld P etorhianedL igu tdhCles oasgrdphk AHPLOY) sestanplU ¥, detector, and

. 2.0 eq[ui v) and HBTU (for exanple 1.25 equiv.). The
fractioneollPetPhgysteet ution is held at 0 OC, until the

reaction is conplete (i.e., 1% FnocAA27-38CH, e.g.,

Bhe tdoSing I-{E‘%sﬁﬁﬁ?e At ELAMBle I BURsdrbell e thePRHRMBE below: HPLC
I n one aproach piperidine or piperazine bound resin is

Gradeahiptahitride ¢AeN), ddisttlicdrHaf, ramenianacetaee NblkQAC NS grade, and
st.irred at 0 il conplete (i.e., 1%

Amm%@@%%ﬁﬁ?&{ﬁ S HPLC) . In anot her appr oach,
an am ne base (e.g., nonoethanol am ne, dinethylam ne,

ThoPapydasifdreExahpled bydeastited)as ifslloxdded to the reaction
m xture and the solution is stirred at 0 OC, until

conplete (i.e., 1% FnocAA27-39NH2, e.g., by HPLC).
MTﬂg%lee‘P#eoI?I@ﬁ%%MﬁéBswaWéﬁ aﬁgol@g@hed wi t h” Phosphat e

buffer (typically pH 8-9). Dichloronethane is reduced
Riobill Phidel £a@Made by mixing 4 g NH4OAc and 2 mL NH4OH into 1700 mL H,O.

Mixing was performed until the solids dissolved. After mixing, 300 mL ACN was added.

Mobile Phase B was made by mixing 4 g NH4OAc and 2 mL NH4OH into 500 mL H,O.
Mixing was performed until the solids dissolved. After mixing, 1500 mL ACN was added.

Step 2. Install the column and set the following operating parameters:

Chromatography Conditions:

Column: Kromasil C4 10 pum 2 cm x 250 mm
Oven: ambient
Flow rate: 15.5 mL/min

Detector wavelength:  VWD: 280 nm
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The cl eavage solution is water extracted and then
precipitated into a round bottomflask with the MIBE
w@\doesssts vel y, a DCM sol uti on of the pepti de PEIEPM08/064043

added to MIBE to precipitatt® the peptide. The desired

order can be determi ned enpirically by assessing the

characteristics of the precipitate forned using each

Bijptoasbluneai ni BED dig%bh@ir&ﬁ%&ﬁﬂllﬂﬁe/i 51)% sarhpler 50BddERdAs used in

by. distillation to < 25 vol % ( ,}*@&The“ s
this SPﬁP@@F‘tr}RUb Shedgrmpagnde g fpta the rlsedvlml%éﬁm%s Cii { gpntained” is the
amou(LPEser B n S FipleREHPrnto s B e 5401 e oy cvery 1
weigh€d yex wonldshaveDer sof wtwmbeximafideict i onal ity there.)

Exanple 5 - Solution Phase Peptide Synthesis:

reparation O nat i de( 18- 39) N Fragnment 22) (NHg
E{"nggleerm nus rg?ggPEn‘tt%S il e%‘?ﬁﬁ%ﬁ‘f’%nal ity)
H AA(27-39)NH 2 (1.25 equiv), Fnoc-AA(18-26)0H ( 1
Step 3e0it¥) safplt BFoOURKGESEmydfphdbic HIBE filfe@ hrieX@MAdng Jandle into the
1 4 equ?i\i/b) ar% di s@rgl @e%pl n DCM and DIFE/F (19: 1) %nnzp
columphe resulting solution is cooled to 25 OC. The
m xture is conbined with an excess of N (3-

- et hyl carbodi i m de hydro
Slep hpgéd%lnﬂ%ﬁ%p h%% equi v) in DWVF. Theresulting
solution is held at 25 0C, until the reaction is

Boomtodo&lifg sample, c@Miabn taltimin aFmmoigal cAAdiliBa@)tDistabledhaseline is

. by HPLC). Additional charges of raw materials and/or
0btami‘%agents may be added if needed. Piperidine or
pi perazi ne bound resi ks ocoFRidR@d# M th the m xture to
renmove the Frnoc group (i.e., 1% Fnoc- AA( 18- 39) NH2;
e.g. by HPIC) . VWhen conplete, the mxture is conbined
Wi tiriwat er at 25 OfewBrine sol utiopaas described o B
previ ousl y i§ added to the DCM solution fol lowed by 4
ctlions ™PHME sol ution is stripped to

dryngss, and |DCM i slﬁﬂded back. Di clobor onet hane is 0

reduce dij[stillTation. Then, eith met hyl

t§u C]‘.?u%er (MIBE) is added| or W"\"%' S ﬂﬂdxd tothe

MIBB.t preci|pitat eli be pept| de, ani).@ he remai ni ng0.0
r [ ati on

dic onet hcme [ s t her educed di stl I B;Qo
ﬁmﬂil [WYAN4 n %‘ Tho (RYO
J VUl 70U \ y Uy \;\/ . |ILLAYS |JI Cbl |JI C (J.L Cu 1

is i&8l ated, vvashedISMSth MIBE, theH)00i ed upnder vaB@um
(35 Qg max. ) Exanpi§56 - So| uti on7§>ta)ase Peptl de 125.0

| SO\ INILL |
Oyllllll:bl D Ul l:)\clld.ll UC\| 'OU} N1 \l_l a ||E||l J.J. \I—UI |
73 5.0

prot?dct ed) Friagnent 122 (Exenati de( ¥8039) NH2
equim)y, Fragment 12,4 Exenatide(l-17)gas pr epar ed 100.0

37.0 15.5 0.0 100.0
37.1 15.5 100.0 0.0
52.0 15.5 100.0 0.0

Post time (re-equillibration time): 10 min.
Step 5. Collect fractions from 10.0 minutes through 17.5 minutes, 30 to 60 second slices.

Step 6. Fraction pooling criteria: Fractions > 97.0% area normalization are collected and pooled
for isolation and precipitation. Collect material <97.0% area normalization collect as follows:
Fractions collected before the 97.0% fractions are combined as front ends and fractions collected
after the 97.0% fractions are combined as back ends. The front ends and back ends are then re-

chromatographed as necessary
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above) ( 1 equiv), an excess of 6-C -HOBT (for
exanple, 1.4 - 2 equiv), in DCMwere conbined with an
wex@ens33es EDAC (for exanple 3-4 equiv) at 0 PA/ERDE8/064043
reaction mxture is stirreduntil the reaction is
conplete (i.e., 1.0 %of AAl1-170H and 1.5 % of HAA
8-39NH2, e.g., by HPLC). Piperdine or piperazi ne bound
resin is added to repoweplt TOCPhrifitatidie AAF1- 39NH2 for
a duration of 2hrs at 25 OC. The reaction is cool ed
EQard§le A0.deddrides p@etida®bn b$ ciideNgdtdly Weplotovbidedxeddidle by reverse
dissolved in DCM This is then water extracted 4 tines
phase ghpmategrapiyat iy aHyusewCratigat it er extracti on and FMOC
renoval steps can be reversed, optionally. The

' ' I - I - )
DAL RIPIIRE kPP ) PP EHPELD i R Rk oo
Quatediachpunp P liasysteso [UN deactbr, aml fiaetiqpr @ellectos syakampl € i s
conbined with trifluoro acetic acid, vvater and

thretol for e 0/0 b
b Bq%@smgr et w3 o 00 eopEi bF Prpeedygedelow:
HPLd@HlEié Act@hltawad dw), 0o le@ 81,00anPTAuordh&tiFh&HYTRA).S
kept under Nltrogen Col d MTBE i s added dropwi se to
recipitate the peptide fromthe reaction mxture. The
%h@atmdtgp dorrkxamplestq isidsereribsd as frlloats: 0 0C. The sol i ds
are isolated by filtration, washed with MIBE, and
d u hple 8 -
slep | Frgg%oxg%l?élég% g%%%%g??%no amL'ne or, DI EA and

Acetic Acid (for exanple 28:1:1 v/v/v) were prem xed
Hudbils Phasee was nfade bg campmotgeti02dB pEpOi 8. Gig AABN,0Bdf3dr g TFA per

2 iery ol SE i A0 EmEAR GredBant &1 N dak Tabuim at

35 0C. Exanple 9 - Purification Exanple 9 describes

Mdilp Phidei B dak 8ladOby @Mﬂﬁmggi 052l ¢ ¥,depriot gszxtcml and 3. o g TFA per
exenatj de by reverse phase chronat ograph

2 lierya | mabis BIRGt (16, 109R G DD o ORGMAREN B4 Ml 8FGaen | n

Exanpl e 9 as described in the Procedure bel ow

R A R e Y e

system The follow ng Reagents are used in Exanple 9
@brogesagrapedComlitidvs: Pr ocedur e bel ow. HPLC

Column: Phenomenex Luna C18 (2) 2 cm x 250 mm
Oven: ambient
Flow rate: 5.0 mL/min

Detector wavelength:  VWD: 218 nm

Injection volume: 1 g actual crude exenatide /20 mL H,O (360 mg contained
exenatide)
Run time: 60 minutes + sample load time

Sample is filtered through a 5 um hydrophobic PTFE filter prior to loading sample into the

column.

Step 3. Load sample into the column.
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Grade Acetonitrile (ACN), Distilled H2O Anmoni um
acetate NH4OAc ACS grade, and Anmoni um hydr oxi de NH OH
we\aBIgsBade. The Procedure for Exanple 9 is desPCT/BRIO&B64043
follows: Step 1. The Mbbil #0Phases A and B were nade

as follows: Mbile Phase A was nmade by mxing 4 g

NHAOAc and 2 nmiL NH4OH into 1700 nL H2O. M xi ng was

pei6f toromiingisinle, tcbadisioh colami a3 sriliMedndifibhLiint iTisteb Rehaseline is

300 nL ACN was added. Mobile Phase B was nade by
obtaingflyi ng 4 g NHAOAc and 2 mL NH4OH into 500 nL H2O

M xi ng was performed until the solids dissolved. After

m xi ng, 1500 nmL ACN wagafdfedraflgpo2. Install the

col um and set the follomnng operating paraneters:

Chr omat ography Conditions: Colum: Kromasil C4 10 nmm 2

Det ect or wave

cm Xx;ge0 nm Qven:

l ength; VWD: 28

0 nm nj ection v

anphent Flow ratge A 15.5 m/mn o g

bl ume: 800

ng d8B% ai ned pxpnr-xmLﬂmp 50%sanple / 50%H QO As used
i n thiig speci|fficatigm the term"cnogle" reférs to the
the I'e sanple. lge term -

a

contal ned” 1S the anobpun
mple if thb

crudeoomas 50% pure f5ar every| 1 g wed.ghed you woul di0.0
have, 0, 5 off actual, exenatilde. Run tinme: 62 mnu +
saupflologd tH-re Stb()e Fil-ter sagp!e through uﬁuéuu.
hyde@phobi c RPTFE leﬂEr prior to |o&ding sanple infao
t he um. Step 4 -, Load sanple ingo the colum
Prot—to Ioa:ing sa%p.e conn?tion golunn at in.L.g?O
conditions until stable baseline is obtained. Table 9
- Gradient #1: Post time (re-equillibration tinme): 10
Pbd time: 20 min.

Step 4. Collect fractions from 18.5 minutes through 43.5 minutes. 15 second slices were taken
through the apex of the peak and 30 to 60 second slices were taken on the front side and the back
side of the apex.

Step 5. Pool fractions as follows: <85% area normalization for front ends and back ends and

pool >85% for purification on the high pH column.

Example 11-Purification

Example 11 describes the purification of crude, globally deprotected exenatide by reverse

phase chromatography at low pH using Gradient #3.

The following Apparatus are used in Example 11 as described in the Procedure below:

Quaternary pump HPLC system, UV detector, and fraction collector system.

The following reagents are used in Example 11 as described in the Procedure below:
HPLC Grade Acetonitrile (ACN), Distilled H,O, Tetrahydrofuran (THF), Trifluoroacetic acid
(TFA), Glacial acetic acid HPLC, U.S.P. or ACS grade, Sodium acetate trihydrate HPLC, U.S.P.
or ACS grade and L-Methionine 98%+ or equivalent.

The Procedure for Example 11 is described as follows:
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Step 5. Collect fractions from 10.0 m nutes through
17.5 mnutes, 30 to 60 second slices. Step 6. Fraction
w@owbiosi3iEriteria: Fractions > 97. 0% ar ea nor nBCT/ER1008/064043
are collected and pool ed fot isolation and
precipitation. Collect material <97.0% area
normal i zation collect as follows: Fractions collected
Step IbeftedobilePBiécOAchd Bok¢romsadane felpridt ned as front ends
and fractions collected after the 97.0% fractions are

combi ned as back ends. The front end nd back ends
Xiobile RBasernuhh g 5y P%ﬁ@&l%&%&%&%@r 3‘&%&&@1 29 3.0 g TFA per

2 liter&HF b bt R0 Al .@m@k@o&&ﬁﬁ%b%@qw,ijmq@@n of
crude, globally deprotected exenati dé by reverse phase
chromat ogr aphy at | ow pH using G adient #2. The
MoibiloRharg Bppamateby aembugwdl 004. 2ExHop) B3 110 &N, 261.5 g THF, and

cri i n.t Pr.oceduyr e 0 nar HP
3.0 & §E8 ek T50 SbRBIGIRSEHAL DECRT 1o rBA Al XCRe Pl L Fiar, ana 2
mL TAAg follow ng Reagents are used in Exanple 10 as
described in the Procedure below HPLC G ade
Acetonitrile (ACN), Distilled H2O, and Trifl uoro
Netex THFawaspereopmly freekhe Procedure for Exanple 10 is
described as follows: Step 1. The Mbil e Phases A and
BoAtRlie SRAFLASofybh fiurabBi | e Phase A was made by
conni ning 1802.3 ¢ , 152.0 g ACN, and 3.0 g TFA per
2 liters of nobile phase A (i.e., 1800 nL H2O, 200 ni
AGBIg sRdin ademe tritydiake |AYask-nBtivasinapdd 1098 g eedicricnlpdded to
10001'13')]? 2 g HO, 773.7 g ACN, and 3.0 g TFA per 2 liters
bil e phase B (i.e., 1000 nL H2O, 1000 niL ACN and
2 mL TFA). Step 2. Install the colum and set the
Step 2 QhtoNiHeGoQRe @id RO tHEH BeWeing loperating paaR@Faphy
Condi ti ons: Columm: Phenonenex Luna C 8 (2) 2 cmx
250 mMm Oven: anhient Flow rate : 5.0 nL/m n Detector
APy GRAYHIOE nm | nj ection vol une: 1 g act ual
crude exenatide /20 nL H20 (360 ng cont ai ned

Column: Kromasil 100-10-C18 1cm x 250mm
Oven: ambient
Flow rate: 3.6 mL/min

Detector wavelength:  VWD: 280 nm
Injection volume: 100 mg contained exenatide/20 mL, mobile phase A
Run time: 50 minutes + sample load time

Step 3. Filter sample through a 5 pm hydrophobic PTFE filter prior to loading sample into the

column.
Step 4. Load sample into the column.

Prior to loading sample, condition column at initial conditions until stable baseline is

obtained.
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15

exenatide) Run tinme: 60 mnutes + sanple |load tine
Sanple is filtered through a 5 nm hydr ophobi ¢ PTFE
WO R0ov®s33pF i or to | oadi ng sanple into the col unPCT/BPBP8/064043
3. Load sanple into the colégmm. Prior to | oading
sanpl e, condition colum at initial conditions until
stabl e baseline is obtained. Table 10 - G adient #2:
Post time: 20 min. Stepldll Corideit #3ractions from 18.5
m nutes through 43.5 mnutes. 15 second slices were
taken—t-hroughtheapex—of the peak—and30to60-second
sl i dasewer e tlaken dflowvhe front sideé,and the|back skhde
of trpl% apex. |Step 1151L/ Pool friactions as foll ows: <85%

Arna Mmnr Al At 'F ry nnt nac nd bhael andc nd
arca TUT 11T 1 LCllI UII ] UI 1T Ulilt CIIUO Clllu MAUN IIIUO Clllu

poolnitkd5% f or| puri fi3dati on on the Hi0§h pH colum. 0
Eg(ﬁg@gqio Jdl PLrlfl catléon Exaan e 11 %escri be<> t he 0,

I ] \y
purtIi bd.l.l on UI Ccr UUU, gl UUd. Iy UU[JI Ul. Ubl. UU U)\Ulld.l.l uc

by r@lerse phase chBdmat ography at 7Pdw pH using  30.0
Gadignt #3. |The follow ng Apparatys gare used in 159
I:Xdllpl e T ag descri UEU i the Procedure below
Quag®Phary pump HPLB.Gystem| UV deédtor, and fractd®n
col bggpor syctem Thes fol l ow ng reaggnts are usedipho
Exanpt e 1T ag described in the Procedure befow HPLC
G ad® - Peet oniltrile @,&r‘,l\l) Distill prp-Q-I?Q 100.0
Tetrahydrofuran (THF), Trifluoro acetic acid (TFA),

G acial acetic acid HPLC, U.S. P. or ACS grade, Sodium
Bewtiaee 20rinydrate HPLC, U.S.P. or ACS grade and

L- Met hi oni ne 98%* or equi val ent. The Procedure for

Step SEXGsbiefrdctions frdeskir § heditessthfooigh A9 1Bnetes.115 ©h subipid sdices.
Phases A and B were made as foll ows I\/bbi | e Phase A

&13_63? %(g@d r%%”’?'?c%'vg er § ? ut n%tb% each ﬁra% co&lgctgg\ls’to_fg bleeI' N;and at
0-6°CnmL H20, 200 m. ACN, 2 nL TFA).

Step 7. Pool fractions as follows: <85.0% area normalization for front ends and back ends and

pool >85.0% for purification on the high pH column.

Example 12 - Purification

Example 12 describes the purification of crude, globally deprotected exenatide by reverse

phase chromatography at low pH using Gradient #4.

The following Apparatus are used in Example 12 as described in the Procedure below:

Quaternary pump HPLC system, UV detector, and fraction collector system.

The following Reagents are used in Example 12 as described in the Procedure below:

HPLC Grade Acetonitrile (ACN), Distilled H,O, and Trifluoroacetic acid (TFA).
The Procedure for Example 12 is described as follows:

Stepl. The Mobile Phases A and B were made as follows:



Mobi | e Phase B was made by conbi ning 1005.2 g H20
531.4 g ACN, 261.5 g THF, and 3.0 g TFA per 2 liters
wo@Roogokisie phase B (i.e., 1000 nL H2O 700 nL PCAONMEPB0$064043
nmL THF, and 2 nL TFA). Not®3 THF was peroxi de free.
Per oxi de scavenger solution preparation: 1.63 g sodi um
acetate trihydrate, 1.49 g L-nethionine, and 1.08 g
Mb%il'b Chawei A wagl dﬁde b9 cdRBMNe HAQ.3 SHeO, £52.0 PN | antilBe0 g TFA per
umm_and set the foll ow ng operating paraneters:
2 htermf @ﬁh@%@fraéﬁwleeﬁ%@q M&rd20. G900 ik ACRY: iFAp0- 10-C
8 Icmx 250mm Oven: anbient Flowrate : 3.6 nL/mn
pﬁﬁoﬁ@ 'Pﬁése‘@gﬁk fagl B cOMBni 03 % HJz@CﬁBOT‘g wehy fﬁ%d 3IPOTFA per
cont al ne exenat de/ 20 , b ase A Run time:
2 liter50f mpbilt gisse-Bdaapll €00 mbd1iQ, rt@O(‘BnépAGN Bnd 2 exl $HAPI e
t hr ough a 5 mm hydrophobic PTFE filter prior to

Ie | ol umm. oad sanpl e

5 step 3, Aol e By YoF s UG s R Bdinet P onat ¢ on
col um at |n|t|al conditions until stable baseline is

Chiomhatedapiabténdltlons: G adi ent #3: Post time: 20 mn.

Step 5. Collect fractions from 16.0 m nutes through

m nutes, 15 to 30 second slices, Step 6. Add

@améFlvolune of KEewanlgko- WLl ilem %0848 h fracti on

?g&gected store MBQﬁf N and at 0-60C. Step 7. Poo

racti ons as foIF <85. 0% area normal i zation for

Floentatends and baﬁknbmds and

10 Detector wavelength:  VWD: 280 nm
Injection volume: 100 mg contained exenatide/20 mL, mobile phase A
Run time: 50 minutes + sample load time

Step 3. Filter sample through a 5 pm hydrophobic PTFE filter prior to loading sample into the

column.
15 Step 4. Load sample into the column.

Prior to loading sample, condition column at initial conditions until stable baseline is

obtained.
Table 12 — Gradient #4:
Time Flow % A %B
min mL/min
Initial 3.6 100 0
Sample load 3.6 0 0
0.01 3.6 78.0 22.0
14.0 3.6 22.0 78.0
14.01 3.6 22.0 78.0
14.10 3.6 0.0 100.0
30.0 3.6 0.0 100.0
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pool >85.0% for purification on the high pH col um.

Exanple 12 - Purification Exanple 12 describes the
w@ooovssat i on of crude, globally deprotected eRENEPI00£064043

by reverse phase chromat ogeéaphy at | ow pH using

G adi ent #4. The follow ng Apparatus are used in

Exanpl e 12 as described in the Procedure bel ow

RPuati@fcn d0ympunp HPLC system UV detector, and fraction

coll ector system The follow ng Reagents are used in

Exanpl e 12 as _described in the Procedure bel ow HPLC

Step S erilectaliastigns firm - mapytes thyaugh ¢ Ogninptss. b 3prseeangoliges-

acetic acid (TFA). The Procedure for Exanple 12 is

Step (GRS FREHNASs flohQVEss SleRta notheliMih | f8r FHRESs @Rk Bnds and
were made as follows: Mobile Phase A was nmade by

pool =86 4p Firmgrifisgndnghehgh ptbeolamg. ACN, and 3.0 g TFA per

of nobile phase B (i.e., 1000 nL H20, 1000 mL ACN, and
A. Plephird¥ion &f Emod -LiVitigddedtRs@iicol uim and set the
foll ow ng operating paraneters: Chromatography

Db by (8331 b ek sEiegon B S0 norder
to swolBUE L&ROAY: wNRY w8 Wh@t%fdfﬁﬁmﬂ@(ﬁﬂﬁ} g)é) 10%rams of resin in 60
cont al ned exenatide/ 20 ni, robile phase un time: 50
mlof Mt es + sanple load tinme Step 3. Filter sanple
through a 5 nm hydrophobic PTFE filter prior to

oadi sampl e into the colum. Step 4. Load sanple
Fhs(gh‘fﬂgas gg)ydlﬁ%e.s‘sPri or to |oading sanple, condition
colum at initial conditions until stable baseline is
1. Amino Acid Coupling for Fmoc(1-19)

The next amino acid loaded onto the H-Val-resin is Fmoc-L-Ala OH. An excess of the
protected amino acids (for example, 1.7 to 2.0 equiv), an excess of N-hydroxybenzotriazole
(HOBT, for example, 1.7 to 2.0 equiv) and an excess of diisopropylethylamine (DIEA, for
example, 1.9 to 2.2 equiv) is combined in DMF and cooled to < 5 °C. The resulting solution is
combined with an DMF solution of an excess of 2-(1H-benzotriazole-1-yl) 1,1,3,3-
tetramethyluronium hexafluorophosphate (HBTU, for example, 1.7 to 2.0 equiv). This activated
amino acid solution is combined with the resin followed by a dichloromethane rinse. The
suspension is stirred at <25 °C until a negative ninhydrin test (as described above) is obtained

(typically 3 h.).
2. Fmoc Removal

The Fmoc protecting group is removed by treatment with piperidine (typically 5 to 20%) in
DMEF solution. The solution is drained and the resin washed with DMF to reduce residual

piperidine.

The cycle of amino acid coupling and Fmoc removal is repeated for the remaining amino

acids in the fragment. All the pseudoproline couplings excluded HOBT.



obtai ned. Table 12 - G adient #4:Post tinme: 20 mn.
Step 5. Collect fractions from14.0 m nutes through
wQ42009/08d3mut es, 15 to 30 second slices. Step 6.PECDBP2008/064043
fractions as follows: <85. 08 area nornalization for
front ends and back ends and pool >85.0% for
purification on the high pH colum. Exanple 13 - Solid
PhagellReng i pietcSyatdngas sichls dxanedel eRfpled1B) this fragment in the order
. .. Preparation of Fnoc -L-Val |oaded Resin The Fnoc L
indicatggy j ne resin (2-Cl-trityl) ( 1 equiv) is conbined with

di chl oronet hane in order to swell the resin and washed
BRI ' yl for mam de(DMF). (i.e. 10 grans of
lrt\%lgpry\i@ﬁ!l(?olﬁ%wof DMF). B. Solid Phase Synthesis 1.
Ami no Acid Coupling for Fnoc(l-19) The next ami no acid
FoadddGbrith)Ole H-Val -resin is Fnoc-L-Ala OH. An
excess of the protected am no acids (for exanple, 1.7
0 2.0 ' an excess of N-hydroxybenzotri azol e

> E%{T'Gfugtﬁuégggnpl e, 1.7 to 2.0 equiv) and an excess of
di i sopropyl ethylam ne (DI EA, for exanple, 1.9 to 2.2
BaocL)MegOHonbi ned in DMF and cooled to 5 OC. The
resulting solution is conmbined with an DVF sol ution of
n excess of 2-(I H benzotriazole-1-yl) 1,1, 3, 3-
?@PPETT@?WQW%Q ni um hexaf | uor ophosphate (HBTU, for
exanple, 1.7 to 2.0 equiv). This activated am no acid
BRbIL-PX(BSceMrbi ned with the resin foll owed by a
di chl oronet hane rinse. The suspension is stirred at
25 0C until a negative ninhydrin test (as descri bed
Emo¢d)yLewsSetpsehdmdolinoypi cally 3 h.). 2. Fnoc Renpval
The Fnoc protecting group is renoved by treatnent with
Lneri di ically 5 to 20% in DVF solution. The

10 gglpgtl“l %g&?%&) rai ned and the resin washed wwth DVMF to
reduce residual piperidine.
Fmoc-L-Ser(tBu)OH

Fmoc-L-Phe-Thr(pseudoproline)
Fmoc-L-Thr(tBu)OH
Fmoc-L-GlyOH

15 Fmoc-L-Glu(tBu)OH
Fmoc-L-GlyOH
Fmoc-L-His(trt)OH

Following the final coupling, the resin is washed with DMF giving the Fmoc-protected,
resin-bound Exenatide (1-19) fragment, which may be identified by the notation FmocAA1-19-

20 resin, have pseudoproline substitutions as noted in the amino acid list above.
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The cycle of am no acid coupling and Fnoc renoval is
repeated for the remaining amno acids in the
wo e@gneasts Al the pseudoproline couplings excPCER2008/064043
HOBT. The fol l owi ng protecte®6 am no acids are those
coupled for this fragnent in the order indicated:
Froc- L- d u(t Bu) OH Frnoc- L-d u(t Bu) OH Frnoc- L-d u(t Bu) OH
FrORatadéi-él theResih- G n(trt) OH Fnoc-L- Lys(Boc) CH
FnDc L- Leu- Ser (pseudopro |ine) Fnoc-L-Asp(tBu)CH
c Ser ((t Bu) OH Fnoc- L- Phe- Thr ( pseudopr o] i ne)
@Sﬁl-lmn%itF W@Hﬂ&clﬁa@%f@mﬁ%@ﬂe Ué;%g(delst?)(@n example, 1%)
trlﬂuo’r:(l;gag 1&'&10@1 ?‘F{Ae)':ﬁ[lﬁclﬁorﬁhﬁﬁ{ahﬁ Y& 1d§1{%% ﬁieﬁ%ldded to
coup |ng, resin is was g|V|ng
neutralﬁﬂ@thepl?m eTheliquid esiemobedimal thx eass&it 1sd7®as(1éld- 4 Ah dichigomethane. The
V\h|chrm beldetlflﬁd by the notatlﬁglFrmc 19-
resin-leasage mag e reRalsd dprediitioat S tstment gy ihgRéugmarksicagid in

dlchlo'_fr ctBHB1 Lgﬁ)lnd folllbk AA? @9 %gnqdfﬁe afdl F%‘g\@/%%n@% QMitidi&oBRSA with the

e resin- oun OHis c omthe resin
first clesvapg sdlutiob.e (for exanple, 1% trifluoro acetic acid
(TFA) in di chI oronet hane for 110 mn. Pyridine is

n _add neutr he TFA. The liquid is
%gﬁ@\?@tﬁta énorcéséfalnifg) shed wi th di chl or onet hane.
The resin- cI eavage nmay be repeated by additional
TheBiBe MA MIDIOM fid WhidPEaraaedtd ©mes: i 1l chilsion is observed a brine solution

is reccommended. A back extraction with DCM is used to help ensure good yields.
Dichloromethane is reduced by distillation, heptane is added to precipitate the peptide, and the
remaining dichloromethane is further reduced by distillation to <25 vol%. The precipitated

FAAI1-19 is isolated, washed with heptane, then dried under vacuum (35 °C, max.)

Example 14 — Solid Phase Peptide Svnthesis of Fmoc Protected Exenatide(20-29)

A. Preparation of Fmoc —H-Gly- loaded Resin

The H-Gly-resin (2-Cl-trityl) (1 equiv) is combined with dichloromethane in order to swell
the resin and washed with N,N Dimethylformamide (DMF). (i.e. 10 grams of resin in 60 ml of
DMF).

B. Solid Phase Synthesis
1. Amino Acid Coupling

The next amino acid loaded onto the resin is Fmoc-Asn(trt) OH. An excess of the protected
amino acids (for example 1.5 equiv), an excess of 6 Cl N-hydroxybenzotriazole (6 Cl HOBT, for
example 1.5 equiv) and an excess of N,N-diisopropylcarbodiimide (DIC, for example, 1.7 equiv)
are combined in DMF:DMSO Dimethyl sulfoxide (1:1) and cooled to <25 °C. The activated
amino acid solution is combined with the resin followed by a dichloromethane rinse. The
suspension is stirred at <25 °C until a negative ninhydrin test (described above) is obtained

(typically 3 h.)
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di chl oronet hane sol ution, followed by pyridine and the
resulting solution conbined with the first cleavage
waodanspms 4. Precipitation of FnocAAl -19 OH TPET/EPmO8/064043
AA 1-19 OHis water extracteéd 3 tinmes. If enulsion is
observed a brine solution is recommended. A back
extraction with DCMis used to hel p ensure good
% Bhd6 Rebioghl or onet hane i s reduced by distillation,
heptane is added to precipitate the peptide, and the
remai ni ng di chl oronet hane ;i s further reduced

dhsFmpr REqtemting reuryis repap gyt byHEappet Nﬁﬁfﬂawainrepﬁy&fpla@élx to 20%) in
DMF %%gﬂl%{Ceﬁhe m@zﬁqg Wa‘irféd%ﬁ@ftl?cnt%lmna\ba‘%ﬂedj\%itﬁ NP @&fedﬁé&ﬂégﬁ%al

, max.) Exanple hase Peptid
piperi®pnat hesi s of Fnobc Protected Exenati de(20-29) A
Preparation of Fnoc -H dy- |oaded Resin The
Ay-resin (2-G-trityl 1 equiv). is conhined with :
ShEhieL SEmna A pbbiglrkainds, SOV Hs heSR Rl ratilpe amino
acids W thé o dd Mk Mylldvaih Fprate@ed 4Mvnb-aclds af thd§ @uPI¥E 6 this fragment
resinin 60 m of . B. Solid Phase Synthesis 1.

in the apdenndigated: Coupl i ng The next anino acid | oaded onto
the resin is Fnoc-Asn(trt) OH An excess of the

no acids (for exanple 1.5 equiv), an
E§§é3§&§g)gm% N- hydr oxybenzotri azole (6 C HOBT, for

exanple 1.5 equiv) and an excess

binbclledOHsopr opyl carbodi i m de (DI C, for exanple, 1.7

equiv) are conbined in DMF: DVMSO Di net hyl sul f oxi de

E ?fﬁ ? % d to 25 0C. The activated am no acid
ﬂ)?gc ined with the resin foll owed by a

di chl oronet hane rinse. The suspension is stirred at

BRofC-anf(iBu)@megati ve ni nhydrin test (described
above) is obtained (typically 3 h.)2. Fnoc Renoval The
Froc protectlng group is renoved by treatnent with
pmpertilr@E (typically 5 to 209 in DMV solution. The
solution is drained and the resin washed with DVF to

Feduseph&nidual piperidine.
Fmoc-L-LeuOH
Fmoc-L-Arg(Pbf)OH

Following the final coupling, the resin is washed with DMF giving the Fmoc-protected,
resin-bound Exenatide (20-29) fragment, which may be identified by the notation FmocAA20-

29-resin.
3. Cleavage from the Resin

The resin-bound FmocAA20-290H is cleaved from the resin using dilute (for example,
2%) trifluoroacetic acid (TFA) in dichloromethane for < 110 min. Pyridine is added to
neutralize the TFA. The solution is removed and the resin washed with dichloromethane. The
resin-cleavage may be repeated by additional treatment with trifluoroacetic acid in

dichloromethane solution, followed by pyridine.
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The cycle of am no acid coupling and Fnoc renoval is
repeated for the remaining amno acids in the

wo e@gnedsts The foll ow ng protected am no aci dsPEF/EP2008/064043
those coupled for this fragdent in the order
i ndi cat ed: Fnoc-Lys(Boc) OH Fnoc- LeuCOH
Froc- L- Tr p(Boc) OH Froc-L-d u(t Bu) OH Frnoc-L-11 eCH
Frmecipitatiefdf Fime-AA2@aDdIFNOC- L- Ar g( Pbf ) OH Fol | owi ng
the final coupling, the resin is washed with DW

ving the FnD rotecte si n- bound Exenati de
?5@ Fpgy Aﬁ‘zé)g?’ﬁe ?ya%? @Sé Tt pateg epljaqtinas are

recomﬂ%@éd %st%ﬁ@%on%&aﬁ@%‘r@duc%d bg‘d%?ﬂ’lét%an f25‘?oni'PtAIQFsoP{l;Opano1) in

Resin The re ound I's cleaved
water isheeldeé sind tlumnen@itﬂmg dicklo(droethancampirther R¥pcad byf distoltadion to < 25

volt BT brfeiainga ERGCh-AT0 RS R B el B aIRd Spips st BR itk fhsp dricd under

meuhﬁ35@@0ﬁﬁg and the resin washed with dichl or omet hane.
he resin- cleavage may be repeated by additiona
treatnent with trifluoro acetic acid in
d|ch!oronEthane solutlon follomed by pyrldlne 4.

can enuIS|fy eaS|Iy Thus no wat er extractlons are

ACSPUTIRINS e ey lRhgioret hone |2 feduced by

and the remai ning di chl oromethane is further reduced
bite Hi-s4Pird kaain @rCoit]) @5equi)%s corhieinpd edth plidhédrehethane in order to

swell {TﬁA@%s%é ﬁlilqa‘daﬂlﬁa Wﬁ@gﬁjﬁgﬁq gﬁ%%%%n\ﬁmgéglh))l\% 5)0/(01 Ie Pﬁ{ g\glgﬁg roflresm in 60 ml

of DMF).
B. Solid Phase Synthesis
1. Amino Acid Coupling

The next amino in the sequence, Fmoc-L-Pro-OH, an excess of the protected amino acids
(for example 1.5 equiv), an excess of N-hydroxybenzotriazole (HOBT, for example 1.5 equiv)
and an excess of diisopropylethylamine (DIEA, for example, 1.7 equiv) are combined in DMF
and cooled to <5 °C. The resulting solution is combined with a DMF solution and an excess of
2-(1H-benzotriazole-1-yl)  1,1,3,3-tetramethyluronium hexafluorophosphate (HBTU, for
example, 1.5 equiv). The activated amino acid solution is combined with the resin, followed by
a dichloromethane rinse. The suspension is stirred at < 25 °C, until a negative ninhydrin test as

described above is obtained (typically 3 h.).
2. Fmoc Removal

The Fmoc protecting group is removed by treatment with piperidine (typically 5 to 20%) in
DMF solution except for the second and third Pro in which case piperazine is used. The solution
is drained and the resin is washed with DMF to remove residual base. The cycle of amino acid

coupling and Fmoc removal is repeated for the remaining amino acids in the fragment. The cycle
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Exanple 15 - Solid Phase Peptide Synthesis of
Exenati de(30-38) A. Preparation of H L-Pro-I|oaded
wReap/s3Be H L-Pro resin (2-CA-trityl) ( 1 equP@)/EPH08/064043
conbi ned with dichloronmethate in order to swell the
resin and washed with N N D net hyl f ormam de(DVF) (i.e
10 grans of resinin 60 mM of DM). B. Solid Phase
is repe‘a\Yerdit fbﬁﬂie&eﬂ;amﬁd@ efﬂﬁlnd\@d':lds {motp Ifiia pehertth T ey Ho vl peotedted Bfino acids
nce, Fnoc-L-Pro- an excess of the protected
are th%%épls@ forghis ffr@gmésvaﬂﬁﬁh%orﬂeslné@aﬁed) an excess of
N- hydr oxybenzotri azol e (HOBT, for exanple 1.5 equiV)
aRdcanpeess of diisopropylethylamne (DI EA, for
exanple, 1.7 equiv) are conbined in DMF and cooled to
5 0C. The resulting solution is conbined with a DV
Eobatli-0hQthd an excess of 2- (1 Hbenzotriazole-1-yl)
1 1 3, 3-tetranet hyl uroni um hexaf | uor ophosphat e ( HBTU,
@ﬁRﬁ 1.5 equiv). The activated am no acid
snputl i'S conbined with the resin, followed by a
di chl oronet hane rinse. The suspension is stirred at
PaoOLC-S¢riBulOH negati ve ninhydrin test as descri bed
above is obtained (typically 3 h.). 2. Fnoc Renova
he E rotecting group is renoved by treatnent with
E FF%?Q% ‘égplcally 5to 20% in DVF sol ution except
for the second and third Pro in which case piperazine
FaobgeproOHne solution is drained and the resin is
washed with DVF to renove residual base. The cycl e of
am no aci d coupling and Fnoc renpval is repeated for
FrecleliQiing amino acids in the fragment. The cycleis
repeated for the remaining amno acids in the
ose tthe %Dag élgjl g‘“ﬂh@g s?ﬂa fgt\n)ga%%l&ijwffWF %gél %n%ﬁc@ﬂoromethane
giVing tihe Fmbqﬁote&a‘d) (Ieim—FBasfﬂHE%mmieL(-BAI%magﬂﬁm, whighy@ be identified by

the notatlon Fmoscemg(? g% -resin.

3. Cleavage from the Resin

The resin-bound Fmoc AA30-380H is cleaved from the resin using dilute (for example,
2%) trifluoroacetic acid (TFA) in dichloromethane for < 110 min. Pyridine is added to
neutralize the TFA. The solution is removed and the resin washed with dichloromethane. The
resin-cleavage may be repeated by additional treatment with trifluoroacetic acid in

dichloromethane solution, followed by pyridine.
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Frnoc- L- Ser (t Bu) OH Fnoc- L- ProOH Fnoc- L- d yOH Fol | ow ng
the final coupling, the resin is washed wth DV and
wo b@g/osizeh| or onet hane gi vi ng t he Fnoc- pr ot ect ePICT/EP2008/064043
resi n- based Exenati de (30-38) fragnment, which nmay be
identified by the notation Fnoc AA30-38-resin. 3.
Cl eavage fromthe Resin The resin-bound Fnoc AA30- 38CH
4 sPrekipicatidn fof ®ragientr esi n using dilute (for exanple,
2% trifluoro acetic acid (TFA) in dichloronethane for

110 mn., added to neutralrze the. TFA. The
”sfér E??%ﬁd%oﬁéméﬂwaﬁa cYtctqdetiimesald R sjgn iy observed a brine
n y
ol LB RS R 9 MBSl
chhlo_‘fpnhthanc) metiheae by distilaton, hepthhoisedddlansythe diomenidg dichloromethane

s R Y Ryl STE T S L AN . waed

wuh}%@k#@ ﬁ@ﬁHﬁé@&mﬂﬁv&ﬁ&ﬁﬁﬁ%”@ﬁﬁl back extraction with
I's used to ensure good yrel . Dichloronethane is

reduced by distillation, heptane i s added and the
renarnrng drchloronethane i's further reduced by‘

S |solated washed mrth Fbptane then drred under

l.e

ERGEATIO S0RR TRyl BRI R SER BB gt o
examp{ld,. 122-@ gudquiv).), IBS@ﬁﬁ&Bﬁ)e@Ihﬂ@(fOr Exanipye rl@ky iz Qtahd BXOM lage

(6-C -HOBT; for exanple, 1.2-1.4 equiv.),
combipedsaierse (utipn ysaerodRsl tofot @ﬁ@fhﬁﬂr@bqu wﬁh eé‘éﬂ§$ DIEAéfﬂr cpapple, 2.0

d . The soLut | ed t

equiv) %ﬁéﬁ%@ﬁ (\?&%teﬁargglg de e(%Ill ke res 0183%3)?189 orblséle i< qaﬁ Irng %, nudltll the
reacudﬂﬁwoﬁlgr&e @xargpiog F%no%A@QZ‘?L%«OH el %‘%35 stgde) rrge %Abﬁ’dﬂ @ikture is

held at 0 OC, until the reaction is conp
cornbl(lr:d with diltigs dérmwat@@@{tymcgly 3%yto BN @) 25 dftgefrseéliim on

dichlo?(%ri()i}k{% sio tlg% 13 ga@%i vg_{h (ngltelagt egﬁléé.l %-?lﬁli biear onate%typlcally 2 to 3%)
and 2 UafR vAKRIIRLNARE s@ R 1004 dif B\&\‘kf&@adﬁdnhs eich Hin®nasy faHs
sodrunrbrcarbonate (typically 2 to 3%
dichloromethane. In order to remove the Fmoc protecting group, piperidine or piperazine bound
resin is added to the reaction mixture and the solution is stirred at < 0 °C, until complete (i.c., <
1% FmocAA30-39NH,, e¢.g., by HPLC). Dichloromethane is reduced by distillation, methyl t-
butylether (MTBE) is added to precipitate the peptide, and the remaining dichloromethane is
further reduced by distillation to < 25 vol% (eg., by GC). The precipitated HAA30-39NH, is

isolated, washed with MTBE, then dried under vacuum (35 °C, max.)

Example 17 - Solution Phase Peptide Svnthesis of Exenatide(20-39)NH,

H-AA(30-39)NH; (1.25 equiv), Fmoc-AA(20-29)OH (1 equiv) and an excess of 6-Cl-
HOBT (for example, 1.2 - 1.4 equiv), are dissolved in DCM. The solution is cooled to < 25 °C
and combined with excess DIEA (for example, 2.7 equiv) and HBTU (for example 1.2 equiv.).
The resulting solution is held at <25 °C, until the reaction is complete (i.e., < 1% of total Fmoc-
AA(20-29)0OH e.g., by HPLC). Additional charges of raw materials and/or reagents may be
added if needed. Piperidine or piperazine bound resin is combined with the mixture to remove

the Fmoc group (i.e., < 1% Fmoc-AA(20-39)NH;; ¢.g. by HPLC). When complete, the mixture
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and 2 water washes are then stripped to an oil. Back
extraction is recommended with dichl oronethane. In
Wo@e@en53305 r enove the Fnoc protecting group, piPETER0&064043
or piperazine bound resin i7¢ added to the reaction
m xture and the solution is stirred at 0 OC, until
conplete (i.e., 1% FnocAA30-39NH 2, e.g., by HPLO).
is confBirdal mmﬁilﬂ@%sﬂ dndrtashieedatey wakisek at katicon, A BeEtraction with
~ tbutylether (MIBE) is added to precipitate the
dlchlorxermt%d@ is gprdl tohecreaspaiold. nBichicspimerhamgeis tiedvecd By fligkitlafeon, methyl t-

butyle%lfeg @ﬁlﬁﬁﬁﬁ %dafiéékg gﬁﬁaltéﬁan&jdllglgg ontle{ﬁ (ne % ﬁ]ﬁt%ér gi’%\(hed-%y distillation
to < 2B, (ddhedy GIC). eThasdéeipitatad HWNA 03N, isidotatyd, xahgd with MTBE,

- Solution Phase Peptide Synthesis of
then dpgé Haddar gagurmn 69) [HmMa)AA( 30- 39) NH 2 (1. 25 equi V),

Frmoc- AA(20-29)CH ( 1 equiv) and an excess of 6-Cl-

HOBT (for exanple 1.2 - 1 4 eqU|v) are dissolved in

3 lgh %oﬁﬁio n, P

(for exanple 1.2 eqU|v ). The resultlng solutlon i's
HAAR 03N S(10quivunA AF 11 19OH Eaguingnan sxcesngloe€ eHOBTe(for example,

15 - R0 B VEHARGRETE PR A B TN A O A da 'S The resction
mixuTBY s L0Rede go?@egfg kNG 9 oPARYT ARITG PRy, of
resin i1s conpi ne xturée to renove the Fnoc

HAAZD-DIVHY, ie. €, by HREE'F-nO6ol AW 28et3O9oNH 45, q@ergch voiyh BIEMG)and warm to 25
When conpl ete, the mxtureis conbined with a brine

°C. WaderexHaef 2t tHaes with watesr Cragymgrateghe DSBM dryer. APipgidiac or piperazine
bound%§1 gs‘:&d&g@ﬁ etnﬂ)vg tFﬁxmcC% P&A&a@g §‘§QH{Z ?? gt?osheof 2 hrs at <25

orone s reduce

°C. TH@NA)HI -BONHY lie8iRevddNE By Mi %@ﬂ&@&tﬁr@@oﬁtb% tbeargaomcmg N’-
di chl oronet hane is further reduced by distillation to

Dllsomopﬂcarmda@mlég) in BYIGopteadhéthe |HsB:T[pVHI Ped mmw@sb@@we is to

actlvateége eéc éne %0? re%g 1on tfg) ‘MTSEF[E& allcolﬁa Sqr%l' v@git ﬁl,rltaél afiy en warm up

the safpleitbesod t@ﬁpeE%tﬁbe(QlS d€§ | D3 Nirdt itk ratiame @h@ ﬁteﬁdérnovmg Fmoc
HAA20- 39NH2 1 equiv), AAF1-190H (. 1 equiv),

protecHiQp e3ingreag: afueo Onexcanplse tryiths Fmog r@amé\})and then

perforg;[ﬁ/gl %(x/%te‘f%gf‘?é&%ﬂ Wi t h an excess of HBTU and DIEA at O

he reaction mxture is stirred until the reaction

is'conplete (i.e., 1.0 %of AAl-190H and < 1.5 % of
HAA20- 39NH2, e.g., by HPLC) Cool the reactor to 15
0C, quen{ 19 : B R

2 tinmes MAth‘mater Cbncenfrate t he DCM Iayer
ll?hg SICH loPSmé [1arpe Rifd4 I{]orn the previous step is combined with trifluoroacetic acid,

water and dithiothreitol (for example, 1/0.08/0.012 ratio). The mixture is stirred at <24 °C for up
to 3 hours, followed by cooling to < 0 °C. Keep under Nitrogen at all times. Cold MTBE is
added to precipitate the peptide from the reaction mixture dropwise. Once all the peptide is in
the MTBE stir for 1hr. The solids are isolated by filtration, washed with MTBE and partially

dried under vacuum at < 35 °C.

Example 20 - Decarboxvlation

The protocol outlined in Example 8 above was followed to decarboxylate the deprotected

peptide of Example 19.
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bound resin is added to renove Fnoc to provide the

AAF1-39NH2 for a duration of 2 hrs at 25 0C. The
WERHAOIBINH2 i s di ssolved in DCM An al t er nat i VRCT/BP1068/064043

is touse DIC( NN - Disopeopyl carbodiimde ) in DW

instead of the HBTU DIEA 5 m nutes before one is to

activate the reaction, cool the reaction to 0 OC

After activation wailtxamle2ut Parifilitesh Wwar m up the

sanple to roomtenperature (25 0C). Doing vvater

tracti ns and .t hen renovi ng Fnoc prat
Fﬁ% PERE pH@l ey, gf Ggampdse Sclinabave ds ?qlfm erqs%céwely, to purify

the d Eﬁ Jted d%'?)?'E foopm ng a water extraction.

© e % © gé}&il X Beeprot ection of Exenatide(l-39)NH?
The di chI or onet hane solution fromthe previous step is
corrbl ned VVI th tr| fl uoroacetl Cc aci d vvater and.

mxture is stirred at 24 OCfor up to 3 hours

fa \Pfggs Q%&Oqolgé (H%%E;%%natg gg épatKglﬁg r\&é@lﬁ\e‘fﬁro g%ﬁ fo?%? [eaé:’)ctlo minutes

prior to&é.i Eieep‘ albsolitives meehciro duct iihdkdriNiero géro mﬂl Speraﬁhl@ﬁeﬁebt as noted,
the peptide is in the MIBE stir for |hr. The solids
are dogg at 10gB) tSRE2BYS i | trati on, washed with MIBE and

partially dried under vacuumat 35 0C. Exanple 20 -
1. R&ﬁ@ﬁ&%&é @dwt%h tbha oPs AlRAERkIOHANEAKES p@éﬁémheu%n All pool

above was foll owed to decarboxyl ate the deprotected
freqvionsl ercafiludawiph evqmlmammr watpl Tfﬁmplromd;:athemmrrﬁhieACN
rotgcol oytlined ji.n. a ab ove
Rorridan” AousBan i Ghds By FPES b e e
pepti de of Exanple 20. Exanple 22 - Concentration and

2. Lodd Ambenhiperd @il (2t bapaekion Batsignapdiowilat abalt atrhiof.
shoul d be de-oxygenated by spar gi ng vvith Nitrogen for
at |least 10 mnutes prior to use. sol utj ons

3. YweehwEnddiedeme et pengtOr oS- S/ asﬁré}naltm@ﬁ@ate@k gl 4 gal/min to

gfo edr'cenLde e at roomtenperature. 1. Adjust peptide
utionto < O%acetonitrile (ACN) by Karl Fischer

titration. pool fractions are diluted with two
4. VWekluwab lafolumm golunmthif £- 6 by ivdreght tabeticcmrd exdutioh@W about 4 ml/min.

5. Wash with 1 column volume of water at about 4 ml/min.
6.  Elute with 80:20 (wt/wt) EtOH (2B) : water at a flow rate of about 2 ml/min.

7. Collect fractions. Peptide should elute immediately after the void volume. The ethanol
concentration may be increased during the elution, or the tail may be collected separately

for re-injection with the next run.
8. Column can be regenerated by flushing with 4 column volumes of water.
9. Further concentration can be performed by distilling off the ethanol/water azeotrope.

10. Add ethanol (2B) with agitation to product fraction to precipitate peptide. About 10-15

volumes of ethanol are used for the precipitation.

11. Cool with agitation to < 0°C and hold for at least 2 hours.



concentration. A vacuumdistillation may al so be used
to renove acetonitrile. 2. Load Anberchrone col um
W@ s@e/op3epar at i on of col utm bel ow) at about 2 PET/EP2008/064043
3. Wash with 1 colum volumm® of 0.5 M (38.5 g/1)
amoni um acetate at about 4 mM/mn to renove HPLC
buffer. 4. Wash with 1 columm vol une of 2-5% by wei ght

12. Afetdaicwi-sbedt lidher téiter@DMMBE ontthil ddctale m¥MABOuWdtth edhance the
col unn vol une of water at about 4 mi/mn. 6. Elute
Wkdwfglﬁ%cwmt;%) EtOH (2B) : water at a flow rate of
about 2 mM/mn. 7. Collect fractions. Peptide should

13.  Bledufe fifdmAl ttﬁtlré/ge‘% é)‘f%'surteriﬁro‘{lgh d YR 1] #eThﬁeteﬂlaﬁﬂl%he Recycle

concentrati o I ncreased during t el ution, or
fitseparaibh ifrraig Clhmdgollﬂeeptﬁﬁdr sdparately for re-injection
wWth the next run. 8. Column can be regenerat ed by

14 i BB RO R E Byl Py dfa g lovine

it pA0hdtWakE I Fig&e@hy BPfarmdd toASPCedtmplryingB) with

agitation to product fraction to precipitate peptlde

About 10-15 vol unes of ethanol are used for th
15, eweupidrypg gpder raduceshpressiyre wotdgicsisad reridead SQlVGﬁée‘éFAéﬁ achieved.
hold for at |least 2 hours.12. An organi c co-sol vent

ﬂﬁ\('ﬁﬁ used to
16. %n aﬁ?@“ﬁe g&?/:ge’v ﬁﬁlg%ir%c%ué??g%?{(ﬁp%%ressure
filter using nitrogen pressure through a nomnal 1 mm
filter menbrane. Recycle first portion if it is
Prepaggtion d Anfeeahrd¢ eadumpol d 14. Rinse with 10 nl/gram
Et OH (2B or absol ute ethanol can be used). Continue

1. 'gl%: )g%;%lgrr?gf Ol&ﬁlqesl'égtgl é O££l¥frx '1:111 éth?tglollgﬁégﬁg gh\rgasgue'%ﬁagtelgasg Snee prior
forlesdEng.e unti | deS| red residual solvent level is

achi eved. 16. Sanple for residual solvent before

i ggi.ng out filter a pack . Prep tion_of
2 SoREROGHE W O T AR bRk B MBS 05 Sier 5056

slurry in ethanol. Define the slurry at |east once
3. P&UrQlurtyOinlod@MMAE- Open valve and drain off excess liquid.

4. Wash column with two column volumes of water.

5. Drain down any liquid above resin bed prior to loading.

Example 23

The following is an example of exenatide performed after chromatography. A 2.5x 17 cm
Amberchrome CM resin is packed in a low pressure glass column and equilibrated with de-
ionized water. The purified peptide solution containing 4.7 g purified peptide in a volume of 950
ml is loaded onto the column at a rate up to 4 ml per minute. The peptide solution should be
diluted to a water concentration of greater than 90%. When loaded, the peptide bound resin is
washed with 120 ml 0.1 M aqueous ammonium acetate solution followed by 120 ml of a 2%
aqueous acetic acid solution. The peptide is then eluted with a solution of 5:1 ethanol water and
product containing fractions are collected. The collected concentrate solution of about 150 ml is
then precipitated by the addition of 800 ml ethanol at a rate of about 30 ml per minute. The
slurry is then cooled to -20 oC and held for 2 hours. The precipitation is completed by the



2. Settle for 30 mn and decant off fines. Add back an

equal volune of water. 3. Pour slurry into colum.
w@p@n/0vBive and drain off excess |iquid. 4. \\ABOT/EP100810654043

with two colum vol unmes of Thater. 5. Drain down any

liquid above resin bed prior to |oading. Exanple 23

The following is an exanple of exenatide perforned

addltl@d €70 &b étﬁyﬁtc@@f@@ﬁ%o ldin@ a® addifignat B0 ATHEES. hl“lﬁh”fﬂul@/is filtered
sinis in | ow pressure glass colum

throu@q%frmeé clbe @Wlt%ldd’éﬂ}sé?ﬁ yéh 2 mdcthanple Therweticake 71 ried under a
streanpgﬂjh rggélséﬁfil%@%@%?%&ﬂ of %gaﬁgn P Fﬁ@e 'u{l:ﬂcl)llqﬂlng 813{ 'ﬂﬁsr git%leded 38

ganmuﬁdhe¢4mMﬁeﬁ@mﬁnhnute. The pepti de sol ution should be
diluted to a water concentration of greater than 90%
When | oaded, the peptide bound resin is washed with
120 m 0.1 M aqueous anmoni um acet ate sol ution
followed by 120 ml of a 2% aqueous acetic acid
solution. The peptide is then eluted with a sol ution
of 5:1 ethanol water and product containing fractions
are collected. The collected concentrate sol ution of
about 150 m is then precipitated by the addition of
800 ml ethanol at a rate of about 30 ml per m nute.
The slurry is then cooled to -20 oC and held for 2
hours. The precipitation is conpleted by theaddition
of 70 m ethyl acetate and hol ding an additional 30
m nutes. The slurry is filtered through a fritted
gl ass funnel and washed with 200 m ethanol. The wet
cake is dried under a stream of nitrogen and reduced
pressure at roomtenperature until fully dry. This
yielded 3.8 grans of dried, purified peptide.d ains 1.
An insulinotropic peptide fragnent, conprising: an
am no acid sequence conprised of at |east two glutamc
acid residues in direct sequence (G u-du) and further
conprising a residue of at |east one pseudoproline
noi ety, said fragnment optionally containing side chain
protection. 2. The insulinotropic peptide fragnment of
claim, wherein one or two pseudoproline residues are
bet ween the repeati ng sequence of glutamc acid
resi dues and the N-term nus of the fragnent.
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3. The insulinotropic peptide fragnent of claiml,
wherein the fragnment conprises the residues of at

wo e@90538%5 am no aci ds, wherein each pseudopr ol PEIEFEP2008/064043
resi due incorporated into the fragnent is counted as
two ami no acid residues. 4. The insulinotropic peptide
fragnment of claim 3, wherein the fragnment conprises
the residues of at |least 17 amino acids. 5. The
i nsul inotropic peptide frag@mnis of any of clains 1 to
4, conprising the am no acid sequence of SEQ I D No.
34:
Hi An @syliddttopld peplibie fipenthcorfatisiBis p- Leu- Ser - Lys- @ n- Me
t-d u-3a u- Glu vvherein at | east one of the posi tions
sel ected fr. 2) the Thr é .;[hr-.dSer. .
( 7B PIHRRyaq aqug ce(ci)an 18 cf ji' at ?aébﬁ“ffc%l tam} gm residues in direct
ps %ékﬂf%ﬁé@d@lﬁﬁ}lufﬁidjﬁlﬁh@t%{ﬁrls&%td Reahé ¥ £asab R P@udoproline
side chain protectio r oups The i nsulinotropic
pemdicty, faihiyagment opti lywbn@lmmmdqclna@n proteghienei n t he
fragnment is selected fromthe group consisting of
Hs-Ay-Gu-@y-Thr-X 6 -X7 -Ser-Asp-Leu-

% eflﬁ"léﬁ&ﬁoﬁ@@ tp agld‘é_li%g'ﬁﬁ?t Hﬁ_ﬁla @xg\é/ ﬁeﬁﬁ%ﬁém pseudoproline

residuk@ élie-bbtw@eeﬁ:ltlﬁb ﬂVbta-t@ ue@eueﬁ)ﬂglﬂdaﬁncvahd (resme!; EhdNthe NBjerminus of the

Hs-Ay-Gu-@y-Thr-X6 -Xv |' -Ser-Asp- XA1O Xl 1l
fragmentys- @G n-Met-J u- G u-G u-Al a-Val (SEQ ID No. 4),
Hs-dy-G3 u-

X4- X5- Phe- Thr - Ser - Asp- Leu- Ser-Lys-d n-Met-d u-3d u-d u-

@\ls"g‘;e\{%iulﬁl s 1_b Be xl#%- @gméﬂ'%%lfv%l?%l uvglé#lejlﬁéhﬁﬁ A%rﬁé}ﬁ comBFises the

remdu@gzﬁgt |1®s'1\|bS argyno apudg,@gre@ ogch peeudiopro bigaresigye 1ncorporated into the

t-Gu-du-du-Aa-Vval (SEQ
fragrn?% 1%019193)({9 ﬁwo a811¥ 'ilﬁld resi\gﬁle&a X6 - X7
- Ser - Asp- Leu- Ser-Lys A n-Met-d u-d u-d u- Al a- val

4. The insulinotropic peptide fragment of claim 3, wherein the fragment comprises the

residues of at least 17 amino acids.

5. The insulinotropic peptide fragment of any of claims 1 to 4, comprising the amino acid

sequence of SEQ ID No. 34:
His-Gly-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu,

wherein at least one of the positions selected from Gly-Thr (4-5), Phe-Thr (6-7), Thr-Ser
(7-8) and Leu-Ser (10-11) is replaced by a pseudoproline, said fragment optionally containing

side chain protection groups.
6. The insulinotropic peptide fragment of any of claims 1 to 5, wherein the fragment is
selected from the group consisting of

His-Gly-Glu-Gly-Thr-X°® -X’ —Ser-Asp-Leu- Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 2),
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(SEQ ID No. 8), Hs-dy-GQu-dy-Thr- Phe - X7
- XNAsp- Leu-Ser-Lys-A@n-Met-Qu-Qu-Adu-Ala-val (SEQID

WOR009053314i s- @ y-d u-d y-Thr- Phe - X7 - X8- AspPCHEP200%(064043

-Lys-@ n-Met-d u-3 u-Q3 u- A7a- Val (SEQ I D No. 10),
His-3y-G3 u- X4-X5- Phe - X7 -X8-Asp- X10- Xp
-Lys-A@ n-Met-Gu-Au-du-A a-VaI (SEQ I D No. 11),
Hls-thi Sh(st;yy GhuPRd-YFhF R er-XGp=-X7- X''-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
r-Asp-Leu-Ser-Lys-A n-Met-Gu-Gu-GQu-Ala (SEQ ID
(SEQNBNOl§) Hs -Gy -3 u-dy-Thr-Phe -Thr -Ser-Asp-X 10-
Xp -Lys-An-Met-Gu-Au-du-Ala (SEQ ID No. 13), Hi s

His-G1yFoYu-G-#nfEx - ihf—sé@A- 7X“)5§“- bG1 M‘E—GN‘GI -Gly-Ala-Val
ls }Q} gﬁl\/b- - u-(g< é% I . 14)u 1ilsa}GIay
(SEQIKHND 4X4- X5- Phe - Thr

-Ser - Asp- Leu-Ser-Lys-@n-Met-Qu-Qu-Gu-Ala (SEQ I D

. 18)4, 4 S, - : G U-Xr 4 5-.Phe - = Ser - Asps
His- GG XK Ph o oo S b o G BT ARV
(SEQ16)No.ldhs -Gy -G u- X4-X5- Phe -X7

-X8AspLeuSer-LyanthGIuGIuGIuAIa(SEQID

His Gl$eq51“ﬂ£p>q_eﬁh63ejfhfm$§f ésw X/bt X(lzll ijS@Gln MetrGly-5lp-SEoAlp Val

. Hs -Gy -Au-dy-Thr- Phe - X7
(SEQ[N?@IO}A?%- Leu-Ser-Lys-An-Met-GAu-Au-Au-Ala (SEQ ID

No. 19) Hs -y -Au-dy-Thr- Phe - X7 -X8-Asp- X10-
His-GXpGhu-y6'-Xd -rRhive ¢’ G- ABpul. &i- SerAl -G BEQet-0 NG lu-20)-Al+HVa
SEOT Glu X4-X5- Phe - X7 -X8-Asp- X10- Xp
(SEQI &An-Met-Gu-Gu-Gu-Ala
His-Gly-Glu- X*-X°- X® =X —Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val

(SEQ ID No. 8),

His-Gly-Glu-Gly-Thr- Phe — X’ —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 9),

His-Gly-Glu-Gly-Thr- Phe — X’ —X*-Asp- X'’- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 10),

His-Gly-Glu- X*-X°- Phe — X’ —-X*-Asp- X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 11),

His-Gly-Glu-Gly-Thr-X° —X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQID No. 12),

His -Gly -Glu-Gly-Thr-Phe ~Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 13),

His -Gly -Glu-Gly-Thr-X° —X" —Ser-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 14),

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 15),
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(SEQ ID No. 21), Hs -Gy -Au-@y-Thr-X6 -X7 - Ser -
Asp-Leu- Ser-Lys-@n-Met-Qu-GQu-Au (SEQ I D No. 22),
WoR@9IAOE3Ys - G u- G y- Thr- Phe - Thr - Ser- Asp- X 10-PXPEP2008/064043
-Lys-An-Met-Au-Au-Au (FEQ ID No. 23), Hs -Gy
-Qu-@y-Thr-X6 -Xv |" -Ser-Asp- XA1O Xl
| -Lys-@n-Met-Au-Gu-Au (SEQID No. 24), Hs -Gy
His -Gl Qtu-X4XX5PhdHEhr-—SERAsp- X'- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
-Ser-Asp-Leu-Ser-Lys-An-Met-Au-Gu-Au (SEQ I D No.
(SEQ3BWNo. | -Gy -Q u-X4-X5- Phe -Thr -Ser-Asp- X10- Xn
-Lys-An-Met-Qu-Au-Gu (SEQ ID No. 26), Hs -Ay

His Glg GIu-&ép DE(B'PhE h§7 - XP. ASR Leu Ser Lys (g]ln-Met Glu Glu- Glu Ala
- Leu- Ser-Lys-@d J’ G u (SEQ I'D No.

(SEQED)NO HI7}; -Ay -Qu- X4- X5 X6 - X7
- Ser - Asp- Leu- Ser - Lys-d n- Met - d u- Glu A u (SEQ I D No.

8 =AYy Ph
His -G b XK A 1 S SRR e T e Qe e R Lo g)
(SEQbNo. @Ry -Au-@y-Thr- Phe - X 7 - X 8-Asp- X 10- X p
-Lys Gln Met - d u- Q3 u- Glu (SEQIDNo 30) and

X 10- X
His -y 2t Rin@he G- O oath Loy SEG R M D G e Ha |

2 through 31, the pseudoproline X 4-X 5 at
(SEQ%;QH ?022 4 and 5 corresponds to Ay-Thr or a

count er part thereof t he pseudoprol ine X6 - X7 at
His -(HpsGhi-6hs Th- Rhd - 7X cofr agpondsxt’ eLyRH@H e Gbr-Giu-Glu-Ala

t art thereof; the pseudoproline X 7 - X 8 at
(SEQE@ﬁOr%ﬁs 7 and 8 corresponds to Thr-Ser or a

counterpart thereof; and the pseudoproline X 10- X 1 1

His -G -@Rs X'Lxnphd 0 >a7n®<81As§Q(IPequ55@SGmwleta@hS@nu Oiflu-Ala
counterpart thereof.
(SEQ ID No. 21),

His -Gly -Glu-Gly-Thr-X° —X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu
(SEQ ID No. 22),

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 23),

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 24),

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 25),

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°-X"'-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 26),

His -Gly -Glu- X*-X’- Phe —X” —=X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu
(SEQ ID No. 27),

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 28),



7 . The insulinotropic peptide fragnent o f any o f
clains 1 to 6, wherein the fragnent has the fornula:
WoR@®IAE3YS - u-A y-Thr-X 6 - X 7 -Ser-Asp- X 1BET/EP2008/064043
-Lys-An-Met-GQu-Qu-Au (SEQ ID No. 24), wherein the
pseudoproline X 6 - X 7 at positions 6 and 7
corresponds to Phe-Thre or a counterpart
Hls-Gl}t Gllua@rly gaephd— BanktdspikicsRrppsapMeoplativ@luX 10- X
ositions 10 and 11 corresponds to Leu-Ser or a
(SEQéQJﬁ%é? art thereof 8 . A nethod o f making an
|nsuI|notrop|c peptide, conprising the steps of: a)
His -CRY CBRLGROT R fpiy StxPepLAGR AR G- AcCOHNGRLON !
ereo |nclud|ng an amno acid sequence conprising at
(SEQeast. 30wengl ut amat es in direct sequence (A u-du) and
further conprising a pseudoproline and b) coupling

HiS_GbEﬁgpfﬂ%q 'f HA i %ma f %Seglrgﬁl%%‘?ﬁ%qlr‘ét o O

(SEQ#OW. diijg to cI a| m 8, vvherel n the first pepti de
f ragnment |s t he fragment conprising the amno acid
sequence 0 SEQ |

ghengnsin §HR HsP tNog %/ﬂnwghﬁ%ethpmse@@pr%@s){e% aﬁ@psm%& il 5
corresgggés;t?gﬂ%-qshg PIS% terlgl\f\%E{u‘? 'tl%re%tf,_llﬁg @%eildggﬂ%hg%)(b ; at %osl} ons 6 and 7

corresib'hﬂids% Phé-The) omd)uhmnpeﬁeﬂhel(eﬂ)ﬁ-tﬂe Iis)eud@rbmpi Xcex® thpoamons 7 and 8

roline, said fragnme ti onal cont ai,nji ng
corresgP Erélr LIt wreawrtt g»‘ﬁ‘@g et N6 0&’6%‘8?3 ngt Gt positions 10

and lggﬁﬂké_{?mﬁis% L%u-S‘é‘f‘@tra%JhnEé?ﬁarf iheRbrpeptide fragment is

fromthe group consisting of His -Gy

-Qu-@y-Thr-X 6 -X7

- Ser - Asp- Leu- Ser - A@n-Met-du-du-du-Aa-Val (SEQ

7 DX igoinsidinotrppig peny&: fragmengpfanyrefobis 11016, wheneintp figgment has
thefo%‘?ulaXp Lys-A n-Met-d u-d u-d u-Ala-Val (SEQ I D No.

Hs -Gy -Qu-@y-Thr-X 6 -X7 -Ser-Asp- X10- Xn

-Lys- G n- Met - G u-d u-d u-Al a-Vva

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu

(SEQ ID No. 24),

wherein the pseudoproline X° —X at positions 6 and 7 corresponds to Phe-Thre or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof

8. A method of making an insulinotropic peptide, comprising the steps of:

a) preparing a first peptide fragment or a counterpart thereof including an amino acid
sequence comprising at least two glutamates in direct sequence (Glu-Glu) and further

comprising a pseudoproline; and
b)  coupling the peptide fragment with a second peptide fragment to obtain the insulinotropic

peptide.

9. The method according to claim 8, wherein the first peptide fragment is the fragment

comprising the amino acid sequence of SEQ ID No. 34:
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(SEQ ID No. 4), Hs -Gy -G u- X4-X5- Phe - Thr
- Ser - Asp- Leu- Ser-Lys-d n- Met-d u-d u-43d u- Al a- Val ( SEQ
WO DoMNO5338), His -Ay -d u-X4-X5- Phe -Thr - SerP@EPP2008/064043
X10- Xn -Lys-A n-Met-d u-QG7-d u-Al a-val (SEQ I D No.
6), Hs -Gy -G u- X4-X5- Phe -X7
- X8- Asp- Leu- Ser-Lys-d n-Met-3 u-d u-d u- Al a-Vval (SEQ
HB-O-GH)-GIyHT &r-PR3-Yhr-SruA spHeSer- Kds-G . Met-Glu-Glu-Glu,
- Ser - Asp- Leu- Ser-Lys-A n-Met -3 u-d u-d u- Al a- Val ( SEQ

ID No. 8), H's - X7
ngems%??_aého@é?f thfygoseﬁlqﬁlswct@] 50@3 4 ydf by ér% Rhg-Thrgcy), Thr-Ser
) ..
(7-8) A.IB Ll\&?l Se(% (10 'Il'l )Q‘ls r@lé(cedgylé pgeﬁld ép(l;hne gah@({/ gaé(KeSnEté%lhgﬁaﬁlg. containing
side ch_e(jt) prdﬂrcmonGl y -G u- X4-X5- Phe - X7 -X8-Asp- X10-
X1l'-Lys-An-Met-GQu-Au-du-Ala-Vval (SEQ I D No.
11) ,H's -Gly Glu A y-Thr-X6 -X7 -Ser- Asp-Leu-

ﬁgT t% cco 1ng% c(lzalum.FS or g%er%?ﬁ@g&l) %pe%lcile Prdgrnen% is selected

fromtlhegpcﬁrp(aoﬁswﬁ{g—@ u-du-du-Ala (SEQID No. 13), His
-Gly Glu GIy Thr - X6 X7 Ser- Asp- X10-

t- 14
His Glg-glu @yuThr Ngxg ﬁ;q:feAsp IF‘FH"SGT Lys-Gln(%\/let Glu-Glu- C?lu Ala Val

(SEQI]§§%,Q§D Leu-Ser-Lys-A@ n-Met-GQu-Ju-Au-Ala (SEQ ID

No. > Hs -Gy -G u-X4-XV 5- Phe -Thr -Ser-Asp-
XA1O- Xl 1l -Lys-A n-Met-Gu-Ju-du-Ala (SEQ I D No.

His -Gl$ )} GluHGy-TIGH-Phe T hr—Sxr-AXE-X ' Phg' ' -L¥3-GIn-Met-Glu-Glu-Glu-Ala-Val

(SEQI]%%\IoA%BJ, Leu-Ser-Lys-A@ n-Met-A u-Au-3 u-A a

His -Gly -Glu-Gly-Thr-X° =X’ —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 4),

His -Gly -Glu- X*-X’- Phe — Thr —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 5),

His -Gly -Glu-X"-X’- Phe —Thr —Ser-Asp- X'°- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 6),

His -Gly -Glu- X*-X’- Phe —X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 7),

His -Gly -Glu- X*-X°- X° X" —Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 8),

His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 9),

His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'°- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 10),

His -Gly -Glu- X*-X’- Phe — X -X*-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu-Ala-Val
(SEQ ID No. 11),
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(SEQ ID No. 17), Hs -Gy -Au- X4-X5- X6 -X7
-Ser - Asp- Leu-Ser-Lys-@n-Met-Au-Qu-Gu-Ala (SEQ I D
WOR09ABPISHI s -Gy -Au-Ay-Thr- Phe - X7 - X8- BEPERMO8/064043
-Ser-Lys-@n-Met-Au-Au-G8t- Ala (SEQ ID No. 19), Hi's
-Gy -Au-@y-Thr- Phe - X7 -X8-Asp- X10- Xp
-Lys-An-Met-Qu-Au-Gu-Ala (SEQID No. 20), Hs -dy
His -Gl Qtu-G#-Kor- XPhE " - SH7AspXBeiAer- LY Gin-Xpet-Glu-Glu-Glu-Ala
-Lys-An-Met-GQu-Qu-Au-Ala (SEQ ID No. 21), Hs -Gy
(SEQII3Np. &% - Thr- X6 - X7 - Ser- Asp- Leu-
Ser-Lys-An-Met-GQu-Au-Gu (SEQ ID No. 22), Hs -Qy

His -GIF-GnGh%-TR-PERNerk [Rer- ASEXASEH X (LG5 1n M et-Glu-Glu-Glu-Al
ls -?ys-uGI %j Met-3Qu-Gd u-lESI EE(SEQ I Dyélo. n23)6, |P|| S u-Gluy :
(SEQIGNp. @GBy- Thr-X6 -XV 7' -Ser-Asp- XA1O- Xl

[ -Lys-@n-Met-Au-Gu-Gu (SEQID No. 24),Hs -Ay

s e yip - X5- Phes- . Thr - - - -
His -G (- B ER. o 21X (B b Mpt-Glegi -G Aley
(SEQiﬁN&M),XS- Phe -Thr -Ser-Asp- X10- Xn
-Lys-An-Met-Qu-Au-Gu (SEQ ID No. 26), Hs -Qy

. -Qu- X4-X5- Phe -X7 -X8-Asp-Leu-
His -Glgeplu s -35- Rhet TherSeapsp-Grir SesEr-On-Nst-GlyyGluiGly-Alg
I?N‘%‘ -X5- X6 -X7 -Ser- Asp-Leu-
(SEQT er-'&;gl(sf-Gl n-Met-Au-Au-Au (SEQ ID No. 28), Hs -Ay
-Qu-dy-Thr- Phe - X7 -X8-Asp-Leu-
His -Gl$eG i PhdVEThrASar-Blsp- X3 u X( 'SER-G-Net-GIe)G ludls-AlG y

- - -Thr- Phe - X7 -X8-Asp- X10- Xp
(SEQ H?}\go g‘)ﬁ Met-Qu-Gdu-Qu
His -Gly -Glu- X*-X’- Phe -X” —X*-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala

(SEQ ID No. 17),

His -Gly -Glu- X*-X’- X® -X” —Ser-Asp-Leu-Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 18),

His -Gly -Glu-Gly-Thr- Phe — X’ —X*-Asp-Leu- -Ser-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 19),

His -Gly -Glu-Gly-Thr- Phe — X’ -X*-Asp- X'~ X''-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 20),

His -Gly -Glu- X*-X’- Phe — X —X*-Asp- X'%- X"'-Lys-GIn-Met-Glu-Glu-Glu-Ala
(SEQ ID No. 21),

His -Gly -Glu-Gly-Thr-X° —X’ —Ser-Asp-Leu- Ser-Lys-Gln-Met-Glu-Glu-Glu
(SEQ ID No. 22),

His -Gly -Glu-Gly-Thr-Phe —Thr —Ser-Asp-X'°- X''-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 23),

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 24),



(SEQ ID No. 30), and Hs -Ay -G u- X4-X5- Phe - X7
- X8- Asp- X10- Xp -Lys-@n-Met-GQu-GQu-Adu (SEQ I D No.
W@ 1009/09d3¢5 ei n in SEQ I D Nos. 2 through 31, thePCT/EP2008/064043
pseudoprol i ne X4-X5 at posi8tions 4 and 5 corresponds
to @y-Thr or a counterpart thereof; the pseudoproline
X6 -X7 at positions 6 and 7 corresponds to Phe-Thre or
His -Gly cQlntxexparte -t Nigr-epf-AspeupSudgpiGihimea-Xa-G XSG hit
ositions 7 and 8 corresponds to Thr-Ser or a
(SEQ B @Ppart thereof; and the pseudoproline X10- X1 1
at positions 10 and 11 corresponds to Leu-Ser or a
His -AQUBREXRAP! phdefioiser angl gl &lf.tggaﬁme@mlﬁ- Ry
contains side chain protection groups. 11. The nethod
(SEQdP Nd.dbm 8, wherein the first peptide fragment has the
formula: Hs -Ay -Qu-@y-Thr-X6 -X7 -Ser-Asp- X10-

e RO G S LY RGNy ot

(SEQEDN®sppnds to Phe-Thre or a counterpart thereof and
the pseudoproline X10- X1 1 at positions 10 and 11
. correspgnds to Leu-Ser or a counterpart thereof, said
His -Gly aghert ~6pet oneal 15¢-Asprl&rniSes Lap-ddn-Meti Glugs e @l i on
2. The nmethod according to claim8, wherein
(SEQ?IRE%EZ(%%M peptide fragnent is selected fromthe group
consi sting of Al al8-Var-Arg 20-Leu2
His -Gly PEBR2G-TE2 Pha-u4-Xr pB L e u36e Lys-GIn-Met-Glu-Glu-Glu

- 8-3 y29-d y30- Pro3 1-Ser32-

(SEQ@ﬁZ@?i 'y34- Al a35- Pr 036- Pr037- Pro38Ser 39 (SEQ I D No.

46), Arg20-Leu2 1-Phe22-11e23-d u24-Trp25-Leu26-Ly
His -GI# I6RSORBTRI-Yhe 2 38 yXBRs P08 ' Sefs3@mIeeB81Giu-8u

a35- Pro36- Pro37- Pro38Ser39 (SEQ ID No. 47),

(SEQ ID No. 30), and
His -Gly -Glu- X*-X’- Phe — X -X*-Asp- X'%- X"'-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 31),

wherein in SEQ ID Nos. 2 through 31, the pseudoproline X*-X° at positions 4 and 5
corresponds to Gly-Thr or a counterpart thereof; the pseudoproline X® —X” at positions 6 and 7
corresponds to Phe-Thre or a counterpart thereof; the pseudoproline X' —X® at positions 7 and 8
corresponds to Thr-Ser or a counterpart thereof; and the pseudoproline X'%- X' at positions 10
and 11 corresponds to Leu-Ser or a counterpart thereof, and said fragment optionally contains

side chain protection groups.

11. The method of claim 8, wherein the first peptide fragment has the formula:

His -Gly -Glu-Gly-Thr-X® -X” —Ser-Asp- X'%- X''-Lys-GIn-Met-Glu-Glu-Glu
(SEQ ID No. 24),

wherein the pseudoproline X° —X at positions 6 and 7 corresponds to Phe-Thre or a counterpart
thereof and the pseudoproline X'%- X' at positions 10 and 11 corresponds to Leu-Ser or a

counterpart thereof, said fragment optionally containing side chain protection groups.



Var-Arg 20-Leu2 1-Phe22-11e23-G u24-Tr p25-Leu26 -Ly
s27-Asn28-Ay 29-dy 30-Pro3 1-Ser32-Ser 33-
W@OR00345331835- Pr 0o36- Pro37- Pr 0388er 39 (SEQ | D NoPCHBP2008/064043
Var - Arg 20-Leu?2
1- Phe22-11 e23-d u24- Tr p25- Leu26 Lys27- Asn28-Qy
30-Pro3 1-Ser32-Ser33-dy 34-
1. aB3k-ritith@badioafing f8r Qa3 83E AR rdiSHQ sebdiipepid) frag@ied is selected from
fragment, opt| onal 'y containing side chain protection
the grepenpeistingof The net hod of claim8, wherein the
i nsulinotropic peptide is exenatide(l-39) or a
Ala'*§QUNG 49%(12“1'51%'”91%23 ch- ﬁgﬁlL el j DO RQIPE &R e pro!Ser®-
i ng: | east one ue of a pseudopro i ne;
Ser33-§11 n?édxaf -Pt(w%Pgi UPaniSeraci d residues in direct sequence
and optionally at | east one protecting
5 (SEQ&S;&L;%% k5. The insul i not ropi c peptide of claim 14,
wherein the peptide is a counterpart of
Arg”@éaﬁqthe@em” 39&24 T&ﬁz -TER¥-LRSUN RGP Gy Peapé T dRr’aler’’-Gly* -
35 a}%? 37’L4q<% erein the peptide is a counterpart
Ala Bfo aPrde}ar-39) which differs by a modification
| east one residue of a pseudoproline is
(SEQitH?ﬁ)Or %Z?’at ed into the peptide.17. The insulinotropic
peptide according to claim 33, wherein the tide
Val’_-sogiicadPlat - €AQ AT ine ‘atys seqtieBiys- @l}égPdi3hSerfzeSer33-
34 sof SEQ D Nes. ;50 to 79 or a counterpart thereof.
10 Gly %33,3 IYepty d@?r%rrent sel ected fromthe group
(SEQ‘PI@% arg) ng of a fragnent according to any one of SEQ
35 to 39 or a counterpart thereof. 19. A
pe |defra selected fromthe oup, congi stin f
Val'- p%-,;g:nerﬁhe %-ﬁilmg-”l“trpgamag -Ly syjAsn% & -PlroSr Ser’’- Sger39-Gl -

Ala*’-Pro’°-Pro’*’-Pro*®Ser®

(SEQ ID No. 49),
15 said fragment optionally containing side chain protection groups.
13. The method of claim &, wherein the insulinotropic peptide is exenatide(1-39) or a
counterpart thereof.
14. An insulinotropic peptide, comprising:
at least one residue of a pseudoproline; at least two glutamic acid residues in direct

20 sequence (Glu-Glu); and optionally at least one protecting group.

15. The insulinotropic peptide of claim 14, wherein the peptide is a counterpart of

exenatide(1-39).

16. The insulinotropic peptide of claims 14 or 15, wherein the peptide is a counterpart of
Exenatide(1-39) which differs by a modification that at least one residue of a pseudoproline is

25 incorporated into the peptide.
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one of SEQ ID Nos. 40 to 42 or a counterpart thereof.

20. A peptide fragnent selected fromthe group
wa@omgiosifg of a fragnent according to any onePOf/EBHQB/064043

ID Nos. 43 to 45 or a counté&rpart thereof. 21. A

peptide fragnent selected fromthe group consisting of

a fragnent according to any one of SEQ ID Nos. 46 to

#9. The iRsudiQod e pamtdetabecfremfg to 2Rim A3whéreth thé pemidc RgmPriscs at
i nsul i notropi c peptide, npr|S|n t he steps of: a)
least anragyNRRHE SpqUCEES a%@@mﬁdto aa @t SR P PepsOde 7P pagsewiterpart thereof.
said first peptide fragnent including a sequence of at
| east two repeating G u residues and including at

h@%beﬁﬂf@ ffa%ﬁieﬁygél&ﬁedaﬁd}ﬁ@lk’ed@@ﬁﬁ Eérﬁ%ﬂn@@@amgﬁl@hﬂhc%ﬁdmg to any
said fragnents optionally including at |east one

one OffJSFEﬁéEtNQ’»ﬁg3@‘r0<ﬁﬁJ0r abqouotmmrﬂlhgreafSerl ne residue to the
third peptide fragment to obtain a fourth peptide
fragment, c) coupling the fourth fragnment to the

E58P L RLFR RO % AR o
one ofEIPQ TONdst 4@ etk ort ocoutedpart tdrebAsul i not ropi ¢ pepti de.

23. The nethod of claim 22 further conprising the
steps of: e) chromatographically purifying the

tlde r tating the purified_peptide.?24.
TREA hitHsarsmeb S DB ol it he o8 fRen{ Eosiding to any
one oiCSE(Q'IDSNo% B3 RvaslbinPecntdrpaat theepti de fragment
conprising the am no acid sequence of SEQ I D No. 34:

HIS Gly Glu A y- Thr - Phe- Thr - Ser - Asp- Leu- Ser - Lys- d n- Me
A u, wherei n at | east one of the positions
bl%e@m&ef&a@m@ selepkpd fromhe grppe corpisting ofy fragpentgggording to any

one ot(gE(é)CI{%m kIS 4@3& Jélogmfleé%%; ﬂh@reﬁf“pl aced by a

proline, nt optionally containing
side chain prot ectl on. 25. The nethod of clainms 22 or
23, wherein step a) conprises providing a first
p2pt ingehoidrod gt avelhadinetio pic prptidee cgmpuipng tesieps iofig  of
a fragnent according to any one of SEQ ID Nos. 2 to

a) grjo"viding first, second, and third peptide fragments, said first peptide fragment including a
sequence of at least two repeating Glu residues and including at least one residue of a
pseudoproline, and wherein any of said fragments optionally including at least one

protecting group;
b) coupling a Serine residue to the third peptide fragment to obtain a fourth peptide fragment,
¢) coupling the fourth fragment to the second fragment to obtain a fifth fragment; and
d)  coupling the fifth peptide fragment to the first peptide fragment to obtain an insulinotropic
peptide.
23. The method of claim 22 further comprising the steps of:
¢) chromatographically purifying the peptide; and

f)  precipitating the purified peptide.



26. The nethod of clainms 22 or 23, wherein step a)
conprises, providing a first peptide fragnent sel ected
WO e@ai0533es gr oup consi sting of a fragment accorPCTgP1008/064043

any one of SEQ ID Nos. 2 t®8431 or a counterpart
thereof, a second peptide fragnent selected fromthe
group consisting of a fragnent according to any one of

SEQHelhd¥asd 038aim3 22t0? 23 9wherein p)iconipaicds froeid@gfa addpeptide

a third peptide fragment selected fromthe group
fragmenycoMprisyg thg arampraag*rﬁémena%eéﬁﬁmg’ Ny ¥EQ ID Nos. 4 1

or 42 or a counterpart thereof. 27. The nethod of

Hlisa&;[%GEEGW.T&S%ME{.s&ﬁAgﬂlﬁeﬁ-b&Istﬁ-gﬁfzmmému@hr d

fragrents dre synthesized using so phase synthesis
techni ques. 28. The nmethod of clainms 22 or 23, wherein
wherefroatreast emrecbfithé pesitions geteerted frandGlyr€hr (s PiesTho(r B, Thr-Ser

5 (7-8) z?rme:]\lt%%rﬁé{i lggi?ﬁgcglg[ﬁ)y}%g?sgﬁ(ﬁ)lpgt i op%agcli'] %%gemen%%pti-orgﬁly containing

side chain protection.

25. The method of claims 22 or 23, wherein step a) comprises providing a first peptide
fragment selected from the group consisting of a fragment according to any one of SEQ ID Nos.

2to 31.

10 26. The method of claims 22 or 23, wherein step a) comprises, providing a first peptide
fragment selected from the group consisting of a fragment according to any one of SEQ ID Nos.
2 to 31 or a counterpart thereof, a second peptide fragment selected from the group consisting of
a fragment according to any one of SEQ ID Nos. 35, 37 to 39 or a counterpart thereof and a third
peptide fragment selected from the group consisting of a fragment according to SEQ ID Nos. 41
15 or 42 or a counterpart thereof.

27. The method of claims 22 or 23, wherein the first, second, and third fragments are

synthesized using solid phase synthesis techniques.

28. The method of claims 22 or 23, wherein the fourth and fifth fragments and the

insulinotropic peptides are formed in the solution phase.

20 29. The invention as described herein before.

ok ok



