WD 2007/ 147816 PCT/ EP2007/ 056052 | NSULI NOTROPI C

PEPTI DE SYNTHESI S The invention relates to nethods for
WEe@pasisng i nsul i not ropi ¢ peptides, parti cul arPgI/EP2007/056052

gl ucagon-Ili ke peptide-1 (GP-1) and counterparts

thereof, using solid- and solution- phase processes.

The present invention further relates to internediate

peptide fragments that can be used in these mnethods.

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

29: 4005-4008; Neswgl BYOERORIC PERPPBSE STYRITHHAISESIr ONn

Letters 29:4009-4012; Kanber et al. (eds), Peptides,

Chem stry and Bi ol ogy, ESCOM Leiden (1992) 525-526;
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material to the grow ng chain. As the peptide chain
bec oPgside omgenedate flagmsuip gendratee siom sdlidephefd protasms yambe
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PCT/ EP
ncc);[T Iél‘actﬁ:gl %or e5x§19n5p e, in sohd 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 problems, in addition to incremental losses in
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starting materials, such as activatable am no acids,
co-reagents, and solvents. These problens can

WO pra4rses as the | ength of the peptide increaseGI/EP2007/056052

Therefore, it is relatively unconmon to find nature
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%?é”%%a ?1 I 10%n ?IHE gheh? ?roﬁp& 8 élr&uI;L e\?/ﬁfch\égé eﬂ(re%]ht Hﬁ‘r‘?ng solid phase

term na agnen ese Si
pighesist 31a QO@mbsreéaﬂée Ypihe Arapientsiduriamselation ﬁh@qe cqupling to

Rt e @ﬁ&ﬁﬁ&@ad‘ﬂﬁﬁy BERR t&aiiAE GndVBAS Fral M@lﬁt@vﬁ{@@iﬁe Hain
one or nore ste lB,the overal | . synt he

ene ¢
P TeEHBEATO W 7L e LU pep e hav Deet fotmed.
preparation of the mature peptide. Such inprovenents
can Meddsttimpeoviearegs invee af inosastemgn it dvierndl sgnidhetic scheme can

oo _
51@??{?&%%}%{‘}*&9 fgﬂjog%%g nt:?slln%g Efe%@%ttlo Olf% rﬁXtﬁf&{T%%tlde Such
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SYMERERSmpPovedRPhhGHRNE yiell Si¥e ﬁﬁrrtpreaud@ eptide
produced using these procedures is of particular
30 i t he coptext of tldes that ar .
ther Wil r%irwﬂae B U Taparefaior 4na ovamaract GYiuid gAthgsi s
agﬁkdﬂénrmg&ﬂﬁﬁﬁ@kpﬁdmmﬂdﬁaﬂmmﬁ%th&&mﬁ@eéu&gofmbﬁpgemuhr
Rn;pg lélcca)lrrl’[ex ol}%egp c(l: ltlét%?el élera% 1caﬂ usel?l?l egtla(r:e

S, can “expensi ve: BEeAEE o ost
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ﬁ%ﬁa‘c&ﬁlc‘él@ QIREE thle Aok Qi SpepYiBly SR Jlery expensive. Because of the cost
of reagents, synthesis time, many synthesis steps, in addition to other factors, very small
improvements in the synthetic process of these larger biomolecular pharmaceuticals can

have a significant impact on whether it is even economically feasible to produce such a
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bi onol ecul ar pharmaceuticals can 35 have a significant

WO ppacs78o6 whet her it is even econonically feaBRCDER20DD056052

produce such a WD 2007/ 147816 RCT/ EP2007/056052 -3
pharmaceutical. Such inprovenegts are necessary due to
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phar maceut | cal s his is clearly seef in the case of
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counterparts. These peptides have been inplicated as
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Lg{ag&g b htes efartif! ?@dﬂl{ﬂl% has h@%ﬁ%ﬁ%’f&{y ?ilg tgﬁm%m)ntﬂrough 37

acl sequence acco
ERMHAE G ETSSUdS YD KEFD Al yeqoRE e gcpordang theER ID NO. 1:
reported that native G.P-1(1-37) is generally unable

to nedi at e HDERERAAFITEIEDVISST BGORWKRF AvagiaakEGy
i nportant fragnments of this peptide do have

31 el Ao R AR B BRI 7 SRy g g msutn
%@ﬂt&s@uﬁlomgcﬂﬁﬁﬁbﬁmﬁﬁyﬁKﬁﬁjeﬁﬁWe ingilinotropic
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termn
EiﬁEQJD ®-21 (7-37) has a ternrnal gl yci ne. Wen this
glycine is absent, the resultant peptide is stil

i nsul i not r opi CHA'EET@Q‘BDW%S@DEGQ%A'I@T@AM@I@GR@S GP-1
(7-36) accordlng to SEQ ID NO 3. 25

HAEGTETSDVSSYLE KEFI AW_VKGR -36) .of
o SLE RO TG T P Tt ALl fr o s 7 (iRl fphe 37 (C
tenchitus) posifiar of maniyb &LPelh @th(bdﬂﬂ}astahernnnal@ﬂ}icm BGlHen 1his

%%aﬁ? Fg‘r‘t tge'%sﬁl(télnt%Z%tl&elg il nsé(hﬂo%rio%?&lng 5&&7? ah@tlsoreﬁpred to as

Ve coun

GiLYo. (7Fi6r) apmd@géeSE@_IB NO(3-37) is naturally
converted to G.P-1 (7-37) in

HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR

GLP-1 (7-36) often exists with the C-terminal arginine in amidated form, and this
form may be represented by the notation GLP-1 (7-36)-NH..

GLP-1(1-37) generally is converted into an insulinotropically active counterpart
thereof in vivo. For instance, GLP-1 (1-37) is naturally converted to GLP-1 (7-37) in
vivo. This peptide, in turn, can also undergo additional processing by proteolytic removal

of the C-terminal glycine to produce GLP-1 (7-36), which often exists in the amidated
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30 vivo. This peptide, in turn, can al so undergo
addi tional processing by proteolytic renoval of the

wa@aognisnal gl ycine to produce GLP-1 (7-36), WAGCTYRP2007/056052

often exists in the an dated MQ 2007/ 147816
PCT/EP2007/056052 -4 form GLP-"1(7-36) - NH2.
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fraghbnth eHenpiveal |y active GLP- 1 5 fragnents
themsel ves. According to US 6, 887, 849, the
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diseidst @rtyrlar SoreaBrIsisfceptia %rrrqrvéwst%@%eﬁ iastenosis,

fégod&Rheradid dikdatd, $enaDﬁ1‘ilﬁﬂzP@(5r%§$tﬁ/e heg fdilkre, RESPHIYEC syndrome,
i;éﬁfﬁlté?(arrrdlsease rest.eno erat,i ve di sease

PP g EORGAS P REaP /o FOREr TEbEh gL on i food

syaldriod®sired.ci rrhosi s, pul nonary edens, hypertensron
and/ or disorders where a reduction in food intake is

deSI Ave @Fp] I}Ig F?’)eang'tﬁe hblve3 &uercﬁ%ll? Etiv%%%)unterparts thereof

insu ' not .o active counter ereo
e lag WgSE<gU%e{§> |1phrgmghB arp msitable el Yrasirplegiyyingeaplpyna half-
HRSf @Hlyel to@aﬁfliﬂ'ﬁl@esan F? vaSERbg Qﬁ’(ﬁlfsgl dd'rﬁlﬁlsﬂffred)@LE’ l:lalstoCis Fapidly

no sl tered. GLP- 1 ﬁwe
%%rr%ﬁ E#“ 156‘”8@ 5K gslﬁe scgﬂre tﬁerf‘?]%‘ér?oﬁnt“? Jtive GLP-1
hm&hﬂﬁﬂfﬁ@ﬁwhhehﬁﬁﬁﬂtlc potential of native GLP-1 and
native fragnments thereof 25 Synthetic counterparts of

oo FhfticdicRARblART Wl GHPT BRI AR Cp&x%éagsra%ﬂrr;gg been
dﬂemed iqrsns@régerthbe@ptrdﬁ aEPMdlllggcr 8BQ IBINO. 41s scribed i

HABESE ETSDVSSYLEGQAAKEFI AWLVKAI bR This peptide is
simlar to the native GLP-1(7-36), except that the

achiral residue Of b T EToDVSSYLEGQAAKEFIAWLVKABR

This peptide is similar to the native GLP-1(7-36), except that the achiral residue of
alpha-aminoisobutyric acid (shown schematically by the abbreviation Aib) appears at the
8 and 35 positions in place of the corresponding native amino acids at these positions.
The achiral alpha-aminoisobutric acid also is known as methylalanine. This peptide may
be designated by the formula (Aib 839 GLP-1(7-36)-NHa.
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y l Yy u
stied Uil apii Ao %ﬁthrff S ABOASH, qea?rgg‘/»%he
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Ihven reparati on n I notropi c .
BEE B e Pt oI B R 5 B sl SRR i
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g st o e CERR CLEH s fayrgpid non-natura
ﬁ&&iﬂﬁ‘pﬁ)ﬂtobﬁ these] pardadardf GLR€ (713apamhitssneasksnd hen-asturd
Po ase synt hesis of that fragment and al so eases the
SUbsEquietit sol ution phase coupling of this fragment

to other fragnments. The present invention is very
usef bl ofeaspéchrihe pegsentmgntiporddpd © aaphiodes makislg aas

{AshidotrddiPpebtifle 3D RRehgAE Wedd ofand non- nat ur al
cour11t e? par?e;p(uoe thepge g|rc}art|§4ul arly GP- 1(7 36) and

its natural and. nhan-natur ount er 10

&k peliPalie? Brrils A RbhE kg B 4D £5 e aflER” sEQD
maki N@. a}nwhenaﬁrwd a1t X'6 pieceaple pisiddes ofcmmohirsliangnd hed, or said

st ep?ragment is a counterpart thereof including the X® and X'° residues, each of H, E,

X® and X" optionally including side chain protection; and

b) incorporating the peptide fragment into an insulinotropic peptide.
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aci d sequence HX8EX10 (SEQ ID NO. 6) wherein X8 and

wXi@7as81each resi dues of an achiral am no aciBCT/BP2007/056052

said 30 fragnent is a counter part t her eof including

the X8 and X10 residues, each of H E, X8 and X10

Pt PRty bl Mol DAL o P S QAR Bline (i), x°
is rpgeflenahb’tam@mloo yaelétresm@ue memﬂﬂwmme

PCT/ EP2007/ 056052 -6 Preferably, X8 is an am no acid

f esi guef el spRantieRgvehfBoMBliK toal ﬁéfo'ﬂﬁ@ f&é‘n@ﬁt haRﬁh% thé $mino

B DS Lo K A S e idss ppan

@chﬁ)ﬁpiﬂldﬁ) d‘cfcﬁ@iﬁhﬂf HayKhgnd KE cpribngly iadudingeifieensia protectlon

n 6. each
PRI I it et R Pad Pal REalhgiX Fis i hiygo acid
endluxtorregpphdimgltd glytinel udi ng si de chain prot ecti on.
Preferably, X8 is an am no acid residue correspondi ng

to Ahparﬁﬂ%rég-&c{ ShFte ik R eRGd Prel &b dYRetROI B%Qﬁﬂg b9
to gI yCi ne. another aspect, the present inventi

mévaicégopefopeyt#éstq@wr@fn&fawﬁ@s *fh insulinotropic
peptide, conprising the steps of: 10 a) preparing a
pPept paparfindg pEnide GragmetOoHHE @fumerrpart ﬂ&f&ffﬁndhﬁ‘rﬁhglﬂiel’h@nno acid

the am no |t 17 YLEG SE
) m&P%nCﬁ%ﬁSDVéﬁ. oG D B DA e Tt By by the
i s asyilpept | dé a dipeptide refidu qf@@adnimpocbhmeanct\nd b)
i ncorporating the peptide fragment into an

suj -Jpr esent
e B g e AR b1
t her eof |ncI udi ng the am no aci d, sequence
TFTS hqr BfYIP_@EE%%@E”@fenF E‘S‘VRBUOIBI)e WgP SiNsPde 1 3 eouinggiart
thenoif &dlmng the asyindadid Xdjlred& TEISDWIK D égmLEdHSEQSIBlI B . 8f wherein

pse id S ally .
PeERi Sl Tape st & oo bR FR aseigihes sid
ammomcglsewduesmmmnal@nmd@klmgeglet@ammrhtﬁdtl(m maki ng an
i nsulinotropic peptide according to claiml1,
conprising the step of: 20 a) coupling the first
pept jienfiRg 5%%@& ih@@ré&@hﬂﬁvé&%n@@l‘a{%@ t@ﬁﬂeﬂlo%l‘%ﬁlﬁ%lk%?g an
HX8EX10 (SEQ.,ID NO.. 6), wherein g Are each
resinpiEpiopepiide aecmrﬁhas t%ﬂ?%léé’Pthméé fsteP Ol and E
optionally including side chain protection, to the
secoasiphepthderst fapadertagmemdhedding thdvenmianial sagidhce HX *EX'?

sequ /- EG

oot DUy TNCT Gl WA s st gl b or AR follaca
resi ehgh 06H @dzlisolpimﬂw dimgsidsetiath anﬂtwcoa,dpdlge second peptide
resi guageRfindfMing ﬁ%ﬁﬁ@ a&ﬁtskﬁﬁé\ké YETSOTRUING 171 G8Q 1D NO. 8),

chain ot ecti1 on; provid hi 1,d, pept.i de fragnment
i ncl YYH?rﬁgl e éesmeﬁ]@n%f@d gy the symbol X

pseudoproline, said amino acid residues of the sequence optionally including side

1s a dipeptide residue of a

chain protection, to provide a third peptide fragment including the amino acid
sequence HX’EX" TFTSDVX' ®YLEG (SEQ ID NO. 11), said amino acid residues

of the sequence optionally including side chain protection; and

b) incorporating the peptide fragment into an insulinotropic peptide.
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sequence HX8EX10 TFTSDVXI 7-1 BYLEG (SEQ I D NO. 11),
said amno acid residues of the sequence optionally

WO p@odisng si de chain protection; and b) i ncorpOr/EPINTY056052

the peptide fragnment into an [ggulinotropic pepti de.
WO 2007/ 147816 PCT/ EP2007/ 056052 -7 In anot her
aspegt t 1.OF t f
ok g B A R I Mo SAALTS e B RnG
siselpeotufpic pdptideaoaririsgigdhpeippd efe fragnment or
counterpart thereof including the amno acid sequence
SPAKERL A MR de BlaENeR NQouRlerp M Blefion inéBRIiAStHR amino acid
resi due of” a L?@k”ﬂgﬁﬁg bd Sﬁld_rgngues_of
t he ?@aﬂgﬁ&b@%@’ | Pﬁﬁ s7@helsy) & is a residue of an
pr ot gtiidabarhindndidp 3aidl FsRILpOShE Bguehe dpeiphaltentlndggside chain
into an %nﬁulhnotropic peptide. I n another aspect, the
pres%ﬁ&“ﬁﬁvéﬁiion relates to a nmethod of making an
i nsul inotropic peptide, conprising one or nore of the
bt epmcorfporatmgdhe pemidediaggent iite s Inyelndtawid pepdgident
i ncludi ng the am no acid sequence HX8EX10 (SEQ ID NO
6), wherein X8 and X10 are each residues of an achira
ani N Afoitlkbr asRRE Mh Opreldn@ifemidPil £8ab la¥ndth&d beinaking kA€
chaj.n ﬁ{otectjon; b) . rOV|d|Q§ a §§%ond pgptlde
f¥a PIG PRtda ORI SAReRS e §f Dsgirene
TFTSDVX17- 18YLEG (SEQ I D NO. 8) wherein the residue
alenopedidiyg 4 fist pypridelfragieniibeludhg the amdticpepd seeence HXEX'
resi 81 16 .
of "t R BN BT SHEPHE 2 oE . (8 BB BfERlHliiho acd,
pr ot exshiobht ans)E eptigatallp pclusing sideschafr pgigstionit o t he
second fragnment to provide a third peptide fragnent
%};_?_' {Hingd §$c@1'(iéi(g tﬁﬁ'fﬁéﬁﬁﬁﬂﬁ@%@iﬂ%ﬁ@%ﬁ%@m acid seq_u(ejnce

- 18° , said.am po aci
(st BLLDTR t hE g@&% 653'?? Hﬁgﬁerw&ﬂe SeiiH G 6 4 thesgymbol
chai K'"pf staelipdpoide rdjduprodu ipskudgpeolinesaidanpi@ptatideesidues of the
fragpent incl.udi he. amno [ uence
QAAK%EPM\?%@%IE%E%H%B% RIEC CBialg p\?\%%‘?[g)u“h X35 is a
residue of an achiral amno acid, said amno acid
flesi erabing the fivet fsegmuem cethspejomddidgpeniiel rrdvideg a ghigépeptide
chai BagREALRGEAIAR theZmniBd a6AURY idRGe HICEX O FTEDPRIT G (SEQ
fragment to a%glnLne i.n o%gfr égrprOV|de a fifth .
pept HANO-f hgHaRMIne afic desilies AbthS AT NN SqRiosaGLBRding side
QAAKHFRIAMoVIctiSBER (SEQ | D NO  12), said residues of
t he sequence optionally including side chain

otectipn: nd., f uplinag.t.h 1ftih fragnent to the
B M A RO s BRLPALS, B R A AOTER el

QAAKEFIAWLVKX™ (SEQ ID NO. 9), wherein X is a residue of an achiral amino

acid, said amino acid residues of the sequence optionally including side chain

protection;

e)  coupling the fourth peptide fragment to arginine in order to provide a fifth peptide
fragment including the amino acid sequence QAAKEFIAWLVK X*R (SEQ ID NO.

12), said residues of the sequence optionally including side chain protection; and

f)  coupling the fifth fragment to the third fragment in order to provide an
insulinotropic peptide including the amino acid sequence HX*EX'*TFTSDVX'"
"YLEGQAAKEFIAWLVK X*R (SEQ ID NO. 13), said residues of the sequence

optionally including side chain protection.
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i nsul i notropic peptide including the am no acid
sequence HX8EXLOTFTSDVXI 7- 30 18YLEGQAAKEFI AWLVK X35R

W@ SBQUBINO. 13), said residues of the sequencBCT/EP2007/056052

optionally including side chalg protection. WO
2007/ 147816 PCT/ EP2007/ 056052 “-8 Preferably, the

pr esf&‘fer%lﬂ%e[m bpeser{t %\%hggn %e(fatg]t% tﬁg}n{%ﬂ%doc{f IIq;ﬁ(kljéﬁngl f%)suhnotroplc

i nsul i no
p¢m@ed¢qmg3rsslrfgthststep%©frl de fragmsnt i ncl udi ng the am no
aci d sequence HX8EX10 (SEQ ID NO. 6), wherein X8 and

210 ﬁfo@mﬁlﬁ’g:bﬁfs Fﬁéﬂiﬂ%%a%fneﬁﬂm@ﬁllai gﬁhe AP §Quen® HXEX Y

S?gth@g:-tq ﬁ!ﬁﬁr&b ?lﬂ&ﬁ@né%&f%ﬁ% 6@?53' §1 71 N

jg&f pp agghgmino acid,

i ncl endhgH zhﬁl Exapﬂi@aasz irdliskag s e ehainl profdoMd; 7 - 18YLEG
(SEQ ID NO. 8) wherein the residue denoted by the

A eugllov1d>glilg7 élé%mll(? P%Jtl% Qﬁag}negﬁgcl%ﬁ n%gﬁe gltmr?o a%chd sequence

resi

sequ@ﬁE&Dmﬁ 50 (SECHED D). 15y whienten dlagsidysrdsnetst ibyrihe symbol
10 cx'7ooyp| dlﬁ@tlﬁ@ ?esfdue%? a pr&Ql@Bthn% QaldEni®6 @8RG esidues of the

fragnent to provide a th eptid fragnent

i ncl APy eoRaontviBlyding S’élé ag@ﬂ é’éOtF&B’EMO
TFTSDVXI 7- 18YLEG (SEQ 1D NO 11), said ami no acid
cesi cbugsingthd fivet fszeg,qm@m &eﬂrapédo@ﬂ&fdgmehnﬁi poiidg a shiéepeptide

chai rot.ect | rovi. 10 Lgei71s

Fr ao bR B 5 P’ BRRELRERGRUR T veG (s
QAAKEFNA!M\VKX&E (rﬁ;EQa¢1®r¢d(due99)f thwh@?(uehcre of8onaldy iacluding side
re3|§%( ﬁchlral amno acid, said amno acid

resi dues o e sequence optlonally i ncl udi ng side

chain protectlon e) coupling the fourth peptide

f} agriontdinga fugihrienads ﬁaﬁﬁﬁ‘grm‘flb 158 §hs aeing afidgsequence

pept Qda KHR AWK T (SHQIT) DD, hsviadirtin K ass ladeﬁ&c&uﬁf@ﬁachlral amino

AWLVK .X35R | D. NO.
of 1 Fe SEENER ST OmSt Py e A GaF G iy Eslie S chain

pr ot petdécton; and f) coupling the fifth fragnent to the
third fragnment in order to provide an insulinotropic

ept
e BHRASIR  ER TGR Tli capi e o
13), r@%m%ntrl Tdjng dhegminpacideeiisneeQ Aé&EFMq X”R (SEQID NO.

i ncl udi ed %sﬁl@e.@mh@sd@lh@ﬂi&(btph@ﬁallyaﬁclhﬂmg@%Qﬁﬁlngﬁ@t@@ﬁon, and
t he |nvent|on relates to the nethod as describ

erein 0 rther step of: .
Perovimte i TSR RO Ao Pt ok Buerth pulids o o
pr ovinsieliranrdpisprpitideinchpliog theeptinelecid nejusdiaigXtHe "BRTISHVX "
aci disgLAYBNGKEFTAWLVK X*°R (SEQ ID NO. 13), said residues of the sequence

optionally including side chain protection.

In another aspect, the invention relates to the method as described herein before,

comprising a further step of:

g)  removing the side chain protecting groups in order to provide an insulinotropic
peptide including the amino acid sequence
HX’EX ' *TFTSDVSSYLEGQAAKEFTAWLVKX™R (SEQ ID NO. 5) and
counterparts thereof, wherein each of the symbols X at positions, 8, 10, and 35

independently denotes an achiral, optionally sterically hindered amino acid residue.
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HX8EX10TFTSDVSSYLEGQAAKEFI AWL.VKX35R (SEQ I D NO. 5) and
30 counterparts thereof, wherein each of the synbols X

w@eoopasisté ons, 8, 10, and 35 independently dePCI/BB208TI056052

achiral, optionally stericallyjhindered am no acid
resi due. WD 2007/ 147816 PCT/ EP?OO?/ 056052 -9 Renovi ng

t he E&QSWBE "Eﬂe”suPe c% i déﬂo{%%%ugé grobiBs Is gﬂré’f‘%reaf)ﬁf c%Pne‘él did %& & Ploying a

é¢prbéats<vn mlu@thcm@pmmg:atd@ag@maced@&bm&tredgeatsdndm’q éeast Ohe cation
%t/ér%@re CA?:R%Y}%QQ@J en‘fo‘%rdg?é)lyatl H@prB?e@ﬂ@ﬁ‘ 51% Jr%raﬁ g‘%@l@kted from the

depr n arepre sel ect ed rou
%’Hglcgflfilﬂglg&ff t&lﬂlﬂqrpﬁfﬁﬁea@éﬂ%%ﬁ% Ieerﬁmadsr%eih ai%% 20 or

RSB, $1t{ﬁf&1 }@ﬁrcﬁﬁﬁ)rﬁtaZQl (®IF) %M@g%h@romﬁdeqwﬂi) trifluoromethane-

PR 1B nT raRbhabRRY retr SRS BT etREhHE fipucterably
tcdhereeldfom 8utht0alh11eftolc(&1"lf’l“c)nammi®4@ﬂgesrod;, ctlramegitlebearabdiynethyl sulfide.

I SRR O B oG e aepr ot oct i on

sol ution can aI so i nclude vvater In anot her aspect,

t he ﬁéesent invention relates to a nmethod of making an
10 i Hsmatksesrssh ehpRistandEveriénipictadisig arpahed epdagng ag)
s OV ptide Sdonf@Rirgdae ftepgsrent i ncl udi ng the am no
acid se(gﬂce%ece HX8EX10 g((:{SEQ ID NO. 6), vvherei n X8 and

R e T T o
pr olt &FQ HhNCbﬁ),mlawT;dDhgnthsearo n@thgespdmas of im a@mgt:(rlr_lgeo acid,
I nc é%@h%gHt Eg@z\%&‘@ Abti a?l?%&&"&ﬁg%? Ilﬂ§§¥é@&1o ;

( SEQ erei e’‘resi enot e
Zn‘ool X17-18 is a di ept| de residue of  a
pE e uBrOSIding ﬁ@eCO%%P%P%lﬁ]f%mset igchudinedhe amito agighsequence

sequemmvmﬁlhrmm SEQUED N, B0 whifbth GleabsidiRreheeti lb@rﬂhe symbol

c) cgupting,.t first fragnment to. the.second fra

T pRout tia Uipsick tfshls of Adoetk ot TN DB R RGeS of the
am ngqaena opaqudlydec HXBEXHO chidm pbectiors 18YLEG ( SEQ 20
ID NO. 11), said am no acid residues of the sequence

| t
RN e gt
ani n@age@t} iagdyd an@uﬂmeﬂlsmam@dali( %E@Fif NCK " §YLEG (SEQ

wher HD NO3D), |s§1d%nﬁﬁ§ h&ld @esfucabf e BédirhccasPtidAallAikhding side
sai d .am no acid residues of the sequence optionally

i ncl FhBr¢sd8Mchai n 25 protection: e) coupling the
fourth peptide fragnent to arginine in order to
g9) ovpeiding a fdunthpeptidd &agrhergndading thed andinngcidseqwmicao

aci d [QRAKE D _ , c -
r esi u e S O?&?/h e 'seq Eéeﬂr?%\lély KI(?%E kﬁﬁ%gg)d S %?esmlélilezc}f énségl]ugal amino
chai #ripysaidaenipg acid gesedues of the sequence optlonally including side chain

protection;

e)  coupling the fourth peptide fragment to arginine in order to provide a fifth peptide
fragment including the amino acid sequence QAAKEFIAWLVK X*R (SEQ ID NO.

12), said residues of the sequence optionally including side chain protection; and

f)  coupling the fifth fragment to the third fragment in order to provide an
insulinotropic peptide of the formula (SEQ. ID No. 5)
HX°EX'°TFTSDVSSYLEGQAAKEFIAWLVKX’’R and counterparts thereof,
wherein each of the symbols X at positions, 8, 10, and 35 independently denotes an
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f) coupling the fifth fragnent to the third fragnment
in order to provide an 30 insulinotropic peptide of

wae b@7figismul a (SEQ 1D No. 5) PCT/EP2007/056052

HX8EX10TFTSDVSSYL EGQAAKEFI AV\L_\/{%(_SSR and counterparts
t hereof, wherein each of the synbols X at positions,

8, 10,. | tes.an VO 4147
N i Dt
hi ndef tad ammanaridedsdureeptimelly abidghddeihinprtestionor e

of the am no acid residues optionally includes side

chai pigpr Rt.Q6RdrRdtic didg@ambf b SyhS&ENeRBhE §i LLAALABP Wt fhe present
synt hesis scheme in accordance with the present

IYee¥ i on. 5 Fragment 12 is a peptide fragnent
i ncluding the am no acid sequence HX8EX10 (SEQ I D NO
6) . Fraggieent? ii4 peptide fpagpidndincludiggmbntaniing hddsagien e X EX '

OB 0 ) 3040 ISR, RETAR SR s
ThETSM NE "acYld e 2k He N@. 3B sgEr AoV WRXBE f(agE@nf iDcluding
M andho a&ﬁtsﬁdgglgé AR A KERgAeM VS &) RERIO. g? Intermediate

fragnent in ding the amino acid sequence 1

fpseentl§ FErBpIsiykegmeinslygm s thEamny M segygnce
HixExiEti@ee e ptyd@EGr (3BUEmM N@O1 i )SInténReipité fébtide fragment 20 is

DA IR HB S0 RS S DN KA R R (FEQID NO.
1 HePoesict Eldis preodesicedepropepidi pptide H X EX *TFTSD VX' *YLEG

3 {zaN :
ORI A (G IR el ou i ORRI TR Kt yBe 2 Tand 18
pestiensongili i the pioteciaq pspedqprelinedpran. Plaedidgpmob dessribed in more

fanimn thegoifvaggam i s described in nmore 15 detail in
the follow ng.” The enbodi ments of the present

i nvention describ bel ow are not .i ntended to be .
it SUROERCpl o L ettt T RRRL f5rT i ey Pie &t gended to be
&xdranstivdios ¢b bsedhe mvehigorf @l theprdage fatatsalidckded in the following
ri ption. r,.the e i ments are n ;an

5 By Plon R e OB SRR TR SR L P RRAT0 Bt ot
splbadainithe art aardappmeldrte nachdnddngsapd thegirpicpdesand ppacaicesi of dlse
glfesgrﬁ%lvggﬁ&q'esent invention. The present invention is

Irected to synthetic nmethods for making peptides such

as the glucagon-like peptide- G.P-1) nd pat ural,

and Fgﬁprﬁé@&ﬁ PRIenipR mu‘ﬁat@? 6%%%11@(% m %?Wgr making peptides such as
teyhicgmalikspépiele aafGLPUS), Bad satutdl add do@mhatifhlubhdudiotropically
%aase t crhnitq#%s.ofPe ti %g ng)o?cqlu s of t Igehi nvesni,i on,.

b gFe i egeor iBeseHd plor Solufidh Phase (7o P ce Rt
geldenies eCthic dm{ena'yn iy [ba geothéted ﬂMpmsctgﬂ, ot @@Itti_abm prostq':C_rﬂ@i.
PRALBioRMEHAGHLAON-RRARS pfoth&IdH QHS chdth BIRE AN nd/BY & Germi
t ﬂg %ﬁven%yﬁon ?_s ge_nerr_lgF Ipy d(l'qr ect ed at ?fwe slf/)ni 2hne\s/)lb[ls crminus
protecieseWiila tregorentioniesely descted Hethe suslietsef gagse glucagon-
fikegeprats tRncoluf i par&OHABERFAA S theARYuhidsl®R, MOBKMEH Hroducts
and their counterparts of these, the inventive teachings herein can also be applicable to
the synthesis of other peptides, particularly those that are synthesized using a
combination of solid phase and solution phase approaches. The invention is also
applicable to the synthesis of peptide intermediate fragments associated with impurities,
particularly pyroglutamate impurities. Preferred GLP-1 molecules useful in the practice
of the present invention include natural and non-natural GLP-1 (7-36) and counterparts

thereof.
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35

and their counterparts of these, the inventive
teachings herein can also be applicable to the

wWaywhesies of other peptides, particularly thoBET/EP2DT/056052

are synthesi zed using a 30 co #natlon of solid phase
and sol uti on phase approaches he invention is also

appl A? f eld%e%%n tﬁg 9 %n'tul?c?tadlﬁ HB 388 séd;.lt ﬁ é‘ﬁ:}%f@{aﬁly means

nent’s assaocl |es
plyavugltbe ammceamdrmnmqees Pr ef er red GLP-1 nol ecul es
useful in the practice of the present invention

i ncl negseaafeptifla ‘%Bgnt@ﬂﬂrtn@&f@fsab ngﬂ%l]anﬂ?lbﬁ@)at&ﬁpanalogs,
ounterparts ‘there

REES0BTICH560%2 ungsl gal }ﬁsohfglégk fzaePW“dF Hes ysgdl Rgrein, a peptide
ameﬁk@g gb(ﬂlbﬂigy frdfers adrh p@ptaﬁllﬂvﬁl@qu&&dlﬁed ﬂhﬁfoﬂcﬁiﬁeﬁuéﬁé@ﬁch as by

0 Ceo% @%Fepaé?]tnp ac gfsgss%tltltlonﬁa#%%]uqns, a1deers18 ﬁaflﬁr fléllhons relative to
amghagesptideler papaide vewntefpagi substtrtipos nty inwdve @e aymaraaatural
A Sy i St 9 B g
ERIISErValdYfu ArreBsaE YRt e a'sbswt@@ere%rs tﬁﬁh@SL&wW@Oa@if an amino acid with
&ktfiﬁfﬂ thh‘tt}%a@ fgéneréitgllhtﬁE hé?ﬂ@net'e[&fﬁbﬁﬂc QHzt%gg Qﬁwé&fetréﬂgidhé $aBSsize and
rel ative to another peptide count er part
SEBEL ¥ BRSNS RO Ao b Bt o s geanc Grino acid side
cloiingtalve ap;broamamy &m sdme sBdbdich trhut tiocih aumbef eff aon analy
Rgterogpo e1r gg sgc[1 l'fé{rs bg% reat‘lll AE it“he have

QPLOTE S A OU O 1S

conservat |ve su fon r
afpraxinzmdly thezeing smnehfvln?@ theouimber effmandhasingbeie side Iclyams differs
biRo %ﬁﬂ?ﬂﬁ%tabg{l@&ﬁer G, &I'illﬁ{cgé’a&%ﬂgﬁ{k%%ﬂ %bEtHﬁteﬁ%@nyl

sl ze and . shape.. For instance, am no acid
IOUBhHY foelr side shiiat FregpBIGPd e b i saq § sazesainééhape Listed

Bélawrase m@\@o@ﬁmf@zﬁlﬁmwdiy RepIBCiIAA AR a i ZLa BN ddﬂl%)du@ltda/lllth
er of car gpd het eroat o eir side

Eﬁlq %rra§n189 a 8 etSﬁgﬁ gé%%tgelﬁ% y_ resftﬂg)}n ﬁ ggléserva%ve suri)stltutlon.
appr Gxouyel elyyine, I”adnm;mmalﬁieakeacmhexoletdtrmemmﬂne,rthnéomne, cysteine,

F‘Lﬁﬁgﬁg uftid]n&]i] %'a{ur?l \Rgﬁ:cﬁ\mﬁfﬁrﬁ?mgb Elﬁg %{[ﬂ[% aH?heHR loF C-Cy

Bydyexyl sulbséigntpdh alighiatic gide uhaing ﬁtmigbt ¢hamed@rmqb§a@héd)

C on SGg&fpe@ J18a PRV &I RROMHr it BN&d §§&Eoﬁia¥§raﬁ{;‘ Qccsulﬂﬁﬁ’@ammo acids with
(0] ac |

|ow are fjve gr.oups
E g‘F ﬁ@géHbsélﬁﬁltﬁ% Cair aliphptig sids ﬁb@ﬂh&qmrﬁ ey ApeTHpranch point).
ani nGragi 1I: 1ysoi) biveth RNEr gt mﬂpﬁartafdlly oc@gtihf smuﬁb &ids with

T E o B P Qi Ridish ot Pl @ B Be branch

pmsﬂelne 20 met hi oni ne and non-natural |y occurrlng

ani ng,. D Hﬁtérﬁﬁlg asg4r ?llcrjk RR&hb G- nQEurﬁy &% n‘ﬁﬁx cids with

substi t alns (straig alne or

prHisise Bt wed - IC%abnlgﬁqudegh@ma ynbrarghad Oagmbltarl@h Being-
and genpay Wirhiilaffme UsHdn ?g J@mem&@me%dwpkb phan.

car boxyl'ic acid substitu al i phat'i c si de
ed or. one branch

chai ns ranc T
yor ARudd RIS RE er i PR H End i RrSLA Ll 47T 18 thesats of
paides,iongo drideavaties thewdolf bhat are 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
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25 am ne or guanidino substituted C-C4 aliphatic side
chai ns (unbranched or one branch point). Goup IV:

wQ@hkwmrasisne, asparagi ne and non-natural |y occurPCTEP2007/056052

am no acids with amde substif %ged d-C4 aliphatic
si de chains (unbranched or one 'branch point). G oup

%1de H?a%%ciﬁ!&r%% Ellism(% ?lg;}?htg\lrc% %h%aﬁ;e Y e?ris}J HE sa%q(g%hape whten they have

coun
th@rsemp melfréweabf Yyrangfes irsthie @hftlh@d@dianrzs Bxan@pleép@f rktlgld)egonsotrvatlve

LibstifiBiod€ fﬂcMﬂ'é 'le%?e ﬁ)p%@ﬁg thR@hiRI6r &g %ﬁﬁtl@%ClH@& glutamic

C-term nus, 'y conservative substitution

?‘H%a]f‘dsbh%{ﬁ’&%ﬁie f8¥ P]é“ﬁlykﬁlﬁnrﬁl%ﬁ acid with another am no

acid that has the sanme functional group in the side

chai n “pé{ﬁﬁaeﬁhk/eytwfeh gene&ﬁlj?&e&tszte aé}ﬁﬁtl&h apeptidamingact etber
c._am no

?paﬂle §gu1?tﬁgjartchaﬁ/{n\g2 lfllﬁmlcraf ?&] CatIOI?r%faOHe or H\}%I’g rﬁ)f ?%sﬁe groups,
alphatarhqlm’@@msctxrmml ammdw‘bep,mﬂmmempnalherhoxyl@ad group. By way
%}“nﬂj‘ﬂg % el Igg)&)lgg ?(o%ﬁﬁ&ﬁ& Butjlﬁnétl 1616t mg chemical

no nore t ave near e Ssane
MJ@S \M‘F@ﬁng Rey brade an@/ﬁérw&mfal FHO1gfios, r{\éﬁé@cat#pns at

hidghd R didSgrdapSinaiuas, withamBheatioh, dobighby oflgﬁﬁ@é Viatihy Eroups,
reoni ne

?tjﬁtltutl nS|ncIud vaI nef | euc ?

daiomy ar&‘%’ﬁrlﬁ gy 08 %Fx}tl%qﬁ of Bliyam Spfigpattic carboxylic

axhé gt;d@h,mﬂnharfnﬁfauph ef g]Juainane neasparafinepelotlifitetions of the terminal
1110 O%E)lll}\é?nch?%nv%{t outx%mlgatl%r S”[he(‘c)leérjl a]%? t,#dewe‘rfl &ﬁpi\f 81 llower alkyl,

counterp
amUNfaCtyﬂa(telgonC@f loamea yl) mrdéficafions. M@lﬁn@tlgnwfrihe termupﬁﬁ garboxy

%gﬁig Qﬁlclﬁgl@ %thoﬁ@lﬁrmt%n, e Jl‘ﬁ’ldg Nnewer all@ﬂ dide, Hﬁlﬁ{ﬁ Qﬁide, and lower

acid group way exanpl'e, a chem:cal
wbieptet atqdbfﬁatlw Bﬁfé“s“edtﬂﬁ“"?%"eﬁ ake the dfedvesqgre Hgas which are
@ﬂﬁﬁme‘aadt thdlf@hﬁinlaleéa,rb&xy%a@mmg gnﬂw abnag %w@@ﬁiyﬂﬁmlde or d1alkyl

§ nlgeepeg(fg]ﬁg@qsmr% or, 1{\@8 @{otﬁ%ﬁ f))%)?[ dg%constlﬁlte peptlde

dﬂWaaVeson of lysine e-am no groups, N-alkylation of
arginine, histidine, or lysine, alkylation of glutamc

or aﬁ‘ﬁl?lre %&&u@é‘&ﬁ%éws&n 1@\%‘11909 dao#bﬁz‘poﬁrdqlag e?%lﬁ‘ﬁ)ttfo%ﬁ activity if

ne or asparagl ne. ations o
tteﬁr It stimgatprgrpighe ﬁmvelatéon M ehbelp cpysgithextingHatiqrhef the

@moﬁ‘ @Xpr%sithﬁTth@hMmlleEhﬂilm' feﬁle%ihllodes @f‘ﬁractlce,
C r a fication
@h%t@&eﬁ %ﬁ@%?alﬂm qqﬁrﬁéfi agenr ‘6‘%90 1%35@&396&5lbed in U.S. Pat.
Noe.|6,885,84%ah 6170386311 t at i on, the am de, |ower alkyl
am de, dial kyl am de, and | ower al kyl ester

modi f] a?t%feh%ﬁ%{nbpﬁﬁ‘ﬂeq{tg % }gr%gén\(ﬁ{vleﬂﬁ? gltro% ep&e%lhodologles for

derivatives

peilsalg seathox (X gKo up, )Lyl (7176) nentitley hidugthedpligring formula
adfcslepagodsyal kyl am de of the peptide. Thus,

partl ally or wholly protected peptides constitute

brosent i mvenfToRK AFESHHOOAE FABARFRLERT e 8

activity if

and counterparts thereof, wherein each of the symbols X at positions, 8, 10, and 35
independently denotes an achiral, optionally sterically hindered amino acid residue. Any
of the X%, X'%, and/or X* residues optionally may include side chain protecting group(s).
Peptides according to this formula differ from the native GLP-1(7-36) at least in that the
achiral, optionally sterically hindered X® and X*’residues are substituted for the native

amino acid residues at positions 8 and 35. The X' residue may be derived from the
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it is able to stimulate, or cause the stimulation of,
or help cause the stinulation of the synthesis or

wexprassion of the hornone insulin. |In preferredl/RRPWOT056052

of practice, insulinotropic aglwty can be
denonstrated according to assays described in U S.

E%%Ve &cl’ﬂ?ﬁ & g@tnt%%z ’agét%erayc?urgl a7r9%b a@% Tgé g g)f Qljieeicﬁ{rale)@ X', and

He thdtiod s res Oﬁbrhellsm&belmezhmw@m hent1d§ oH8t hagiatpo now been
&%@C\S% that(the §§®0f@§é§% hﬁil?ncb et@d’s' a@%uﬁ&iﬁé BRJCkQM@@QClL%mHe%Clle

%Yﬁ&leékﬁ GAYs r06 ﬁwtrgeqeﬁbmé@ﬁﬂow éh@m iphighl %)‘T @%@@Mﬂﬁh@r below.
X at positions, 8, 10, and 35 30 independently
den OA%rtﬂjﬂla&ﬁ?fpréfaﬂred émbbdlﬁfﬂnk yf 808 KPak 1 )/GlflPrllde(r/%) peptide that

mégrl% a}’engf’l%SIZteﬁ %(iCP yda%%//wﬁ grl 83%%b gel%ecp"r]esent 11'1V€I¥[1é)1’1 1n<‘hlédes a
gmlsﬂp(asgordlnEe@thecfeHnal@d&E@lIBg\T®o4)t his for nul a differ
fromthe native GLP-1(7-36) at least in that the

achiral, opti %BE@T?T%V@S’#LEG@ARQEFI%@NE@KAM
X35r esi dues are substitut ed for the native amno acid

et | VEIE PP TRLTOE SO rs RV IS DS bOs T g s

peitidé &is@ahé aai1ragfeytzlua ef ﬂphaumﬁﬂtﬁgobaqmcraaid (amrrwlyaeﬂardne, shown

BT b B R A Lo in xR 1S BTy REY HEqppide at the

Cttetmaimuslses nevidbeefthe dhtoov et td 10 Ipasitiphendgraydic ddsignated by
?{E‘C 1(}11@9 I di, @yl |Gl 3‘%21\%0%% RkRRnf 19&1%&%5‘ @h€art Nino acid

Syn heSI S rout resen I nventi on as
Gip coresppding tayfhe ageige prigedily’ anupﬁaéﬁ ayhe §wnd g5 Rositions in place

Qiat'hte ing el dnin® Mk it aBRRAS NSRS bRfic Qa& >S8so 1&1@0wﬁ(§&5)

e, SRS b5 D, HCHEERRISE oo

Trheptedfﬁﬁe af theeyb rdeluacatahe B agd BB podigorisatansl rﬁetél&E[(a_ deBradation in
V E

cour??%r par{lgﬁl %erpela §1%\/\}? GQg“g\ﬁl%feel?la ﬂyls)[ﬁ%\r}n §ar}am6|e G%P'l(%%)

pémside-t ermi nus. This 10 peptide uses the achiral

resi due of al pha-am noi sobutyric acid (or

met hTh@bl@E‘érﬁ‘ ?nveﬁﬁ&’(‘@rov?&@ fove@deyh J61dgRE for makm% GLP-1(7-36)

abbrew a and X35, prefer
BEPUAKG rh@ﬁ'é\lb Cﬁ}(gr %u% 35 s PR B L] GARIREP Fithb schematically
ﬂﬁivi's\tﬁ}le @hatratifeschémpos fdrlssblﬁthes’ﬂ’iﬂg GEP lhéE 36¢p¢pgia1a§ & thyir

the f | ib 8 35) 3 P-.1(7-3
eIt 1P SN ARG o5 el R dor Pl Dy SOh A G scatea
theyrahdsvof £5iPd1 (746 pepipjredicsledtupt frec@luandr8Gppalty partmsied to
Eie%:lea,n‘]tﬁm?%‘ggéﬁﬂg %tséfﬁgfoii kfl‘ﬂh&?ﬂalﬁ%@rﬂﬁﬁmnr Bbr example the
am nol sobut’ric aci Known
ﬁ@pwgﬂl ofIP&Riidein TRsdegraptreedatecen dc 380% o1 SkgprrPaud), apd more
K?wdﬂ’ysfehh BE; fohuRdreki} %?ﬁ@ﬁer%tch orhBorR! BSRBRA8bmbb&iments, the
b resi dEeg, at thed ﬂd 35 ‘POSItI ons, sl.ows netabolic
ﬂ Si € such improve

H]é@]?tévﬁaﬂl?t Gqn provi

time, improvements in the yield of products, improvements in product purity, and/or

ments as reduction in processing (synthesis)

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.
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the body, making this peptide nmuch nore stable in the
body than the native G.P-1(7-36) peptide. 20 The

W@e@3a#816 nvent i on provi des i nproved mnet hodol oRGCBEEPI00T/056052

maki ng GLP-1(7-36) peptides §r h as the (Ab
8'35)GLP-1(7 36)-NH2. By way or exanple, Fig. 1

sch e%ggﬂ Q/ﬁ,{ &gh%ﬁmggﬁ 11J1Jo V%?g n%és}égqgts;ﬁe il meé)rnIe(a{ate fragments

synt S|Z|ng

tbUAt adolransthe Tplad Blmaﬁerféagmerrﬁfu I qgpeptide ﬁag@bmtevelddme amino
b&d paldiSMcBrdiYe RHEGRBD &().@F the scal ed- up synthesis

of GLP-1(7-36) %eptldes Scal ed-up procedures are

typically performed to 25 pﬁ%ﬁé ¢ an anmount of peptide
useful for commercial distr on. For exanple the

anmount of peptide in a scal ed-up procedure can be
500gwherinIXkmdie! atraks dbfinandorgoe is 4 qqumtzea]bdrytheeamsf iretuding the
k ﬁc?me (iI&l?egts(%ﬁ)J orklg\cl)gencgf tfi)eagrﬁnk gﬂ%glaueslnq Oﬁ%‘gluﬁé 518% chain
merccbme SEIUPS imsccoetinet Wih comveptlgnzéﬁaqmge% bysemeernkgdiments, the

f)c‘:}ﬂﬁle flORIRY BB Be tddint RIYIVE] #e @ tePLAANCTSIs fragment optionally
I mprovenents in product purity, and/or 30 redu%tlon in

BB AT N fiCTrE RGO rderatians Pagrhan 8F9uRp s peslashaen found to be
d b@rti&bﬂﬁﬂ? QSdf6] 1S GORATRUSLEMoSRENE giotipFiith redpddS®Ssoid phase synthesis of
E@téon of solid and solution phase techniques to

HeE"P¥pti de product 11. WD 2007/ 147816
PCT/EP2007/056052 - 14 As shown in Fig. 1, schene 10
invoFmgswsythQ@ﬂ@th4pepn¢d@dkﬂkbwﬂadhap@uﬂnggn&mmsﬁnoadds
Ifthe %’ 3hro?£ﬁi lﬁgoﬁﬁoﬁﬂﬁ t%@hétgze @L&PS €7- 3F6r) g&gtﬂef“ef@re may be

pept i am no aCI eSI

ERPESPRIFS Yflb“— R NG de(é?Ei@oIn wrefgrisd embostanetrig X' is Aib

MXQ@I néﬂ@a‘cbﬂﬁlsjgmmmo.lﬁ a counterpart thereof
|nclud|ng§the X8 and X10 residues. One or nore of the

am no acid residues may ingtg&) ¢4 de chain protecting
groups in accordance with ional practices. In

sonme enbodi nents, the peptide fragnent 12 may be
resinrb@undnwnmﬂuhefdﬁmdmdﬁgubeAﬁhksdﬁ¢aghemﬁpoﬂﬁmlThepqnwe

t
SIS ) S R T o

rtpinet the sybsgsefon) of b & ﬁu%tlvsrabm@tetqtﬁ@e Gpesifporpltthe native
Gespeetiof.o solid phase synthesis of the peptide
fragnent. Fragment 12 includes the 4 am no acid
corre ondi n t he $n1no |ds

re
t h?log(g %S?ﬁ}’g 5 ﬂfsgeg?r heTRS! PYEINE Preriion Ergsn tIPle C-terminus to
peplitee)inane théh&nghertd 2nilylse there priesentcat] whycht i eresent on the C-

{ n%lﬂ%ﬂ ﬁgrt{&%%f %g%l@%gg&fr%]l ikg]fﬂrgt &@98 8518 &lfeqhat is coupled to the

g&@dﬁ@ﬁm@sm@uw ISpligiphasg sy ggisibest groceecﬁ by consecutlvely 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 (H) has been added to the nascent peptide chain.

The selection and use of a peptide fragment according to SEQ ID NOS. 6 and 7
provides significant advantages within scheme 10. Firstly, H tends to be a difficult amino
acid residue to add to a growing peptide chain due, at least in part, to epimerization
issues. However, fragment 12 is small enough to alleviate these concerns in large part.
Yet, fragment 12 is long enough to have two chiral centers. Thus, a simple crystallization

allows the fragment to be purified. If fragment 12 ended at Aib, the fragment would have
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or is a counterpart thereof including the Al b residue
at the 10 position. The peptide fragnent according to

WEGEHQNESNO. 7 may be represented by the notati BEI/EP2007/056052

(A b8)GP-1(7- 10) to note the59ubst|tut|on of Aib for
the native alanine at the 8 p03|t|on of the native 20

e A
Neemioailn §sueing theeachiraldmenbe pasitioned st thelie texmin usrmlseavoids
%Eﬁlzaﬁ@‘l %hc'eﬁmﬁﬁﬁ%ﬁf%ht @tﬁeltv\h?e Bea &%E%Qﬁi}rag(fﬁ’éﬁt 'IQQJePJ to end at

ra ment, IS am no acid residue that
%&bﬁeéanw Wlﬁéthesch}r?loﬁ 6& é]é‘éft>rﬂé%§€|1\€c§% gofrpgmes 12 gs bﬁé@ede
BiiltiNgblosk hhREs ipERfe ﬁdsulbyth@ oRgeeht, byt add t@@ple?ﬁ to other
er COF es n

d \
REUTP oty DR me T HERABE enbr [T pRpt ST . Sarprisingly,
Hms eddwddd ahue frhgmgmenith & serg bowpleetlef apinerizativen, Ngt, eboutridh by

h{j*ﬂeso%{ﬁ)%%féé% J,agnce the N-termnal histidine

due en added to the nascent peptide
chal n. The selection and use of a peptide fragnent
accoFapmgnt 4t isepepisieasmaent Hekpdmg ypg) agiskresiil agsiacrgding to SEQ
polxamtgages within schenme 10. Firstly, Htends to be a
difficult amno 30 acid residue to add to a grow ng

pepti de chai n due, 1R P& o epi meri zation
i ssues. However, fragl;]ie&ars‘gs& 1 %TOF‘ enough to
al l eviate these concerns in Iarge part. Yet, fragnent
12 i whéreimghe noidgie denoted be thfwymbhl K&l s enlifgpside Tsidse ofa

I UIS
éeﬂH{;ﬁegﬁé’ %%ﬁ#éd ﬁ%epﬂel L’Véc&ﬂﬁ A{p%ﬁgﬂf%f 1£8u$ﬁﬁﬁ the X

ur rrent ed at f ragnent
Ul and d g @ovipons Va/gm%m@rﬁ/emgwcm@léges gengmllpn| y

81esp Blh(lllﬁ t&@l@%ﬁﬁn@@&d\i‘&iﬂd@s Qlethefﬁ tiroG & §?ﬂé}‘sﬁ—‘tﬁkﬁﬁaof|ﬂﬁglﬁitwe
ey R T S It L e G

rrﬁteedrbﬁmtelssmS@o%e)efemﬁuéshhht agucghyt thettbeespoaginga 7and 18 positions of

ong nt 12 were to end at the Cterm nus
thnﬁl% th) 1(5%?5“3. In short, the selection of fragnent

12 as a peptlde 5 building block nmakes it easier to

bui | @ne henforagithanmiprirdid yesidues effepgsrsupl emiay incbudstskderchain

?ﬁ)@éd‘uﬂg oPBRpR ik Q&cord-[itﬁ@e %ftﬁgm‘htﬁﬁ‘él %%dtl@& B {PnERhDYEments, the
oW, racem zat i on dt

ri.s i,s adde
prRtilertaggsBhi4 WY ﬁe 5@8@&%}1 3 %%e%r@fn%pT% ?@&@?@t&?twnaﬂy
mag bear&b@éﬁmﬁﬁ/@ d/ or\/@Jt@h’hnus’lpI‘bwifﬁoﬂgﬁﬂ@s Hm@y s e@efound to be
1'?185 ly 3&%‘6@& %?{Sn ng gg&ic{%g gfo%tp C%?S'e'c? & S rIIJ?lasae%Iyrgj’[hesis of
mmgemm&agmmwma@e fragreemi avcardingrte SEQUS Nendney beyeferred
ohlgr Iuonljk%Nll %dﬁr}:eg ? fﬁi ﬁ(ﬂg t}Fees%lbgHﬁml% ofthe X718

| ne, defi ow, or
E@uﬁ@@rpbae fesidhe farghe Serchay d@srfbletah éie%fmﬂslﬁtposmﬁ@s 17 and
18 positions. Fragnent 14 includes am no acid residues

genepalided in the practice of the present invention, the term pseudoproline refers to a
dipeptide that includes a residue of a hydroxyl functional amino acid such as Ser or Thr
in which the hydroxyl functional side chain is protected as a proline-like, TFA labile,
oxazolidine ring between the alpha-amino and the side chain hydroxyl. As a consequence

of the oxazolidine ring, the dipeptide functions as a reversible proline mimetic.

Generally, a typical pseudoproline residue as incorporated into a peptide may be

represented by the formula



15 corresponding to the amno acid residues in the 11

t hrough 22 positions of the native G.P-1(7-36)
WQepriidgs1e except that the pseudoproline di pept PABEP2007/056052

resi due X17-18is used instead,of the SS (Ser-Ser)

resi dues that occupy the corresponding 17 and 18

positions of the native GLP-1(7;36). One or nore of

the am no acid residues fragﬁEﬂD 14 may incl ude

side chain 20 protectin goupg i nlaccordance with

conventional practices. Ila sone di ments, the
peptide fragnent 14 may be resin| bound via the
C-termnus. This fragnent opti may bear

N-term nus and/ or C-term nus E}Ote ion groups. Fnoc
has been found to be a particularly useful N-term nus

pr ot @rﬁ&ﬂeﬂﬂtb %ﬁ%k@ni@" thﬂé{s]it%i%g BFAnyt égréi?@aki@ P0R5E SHIPLRASSs

of epti
H’@éBer eﬂ Ywﬂ@E c{lwthn@%m% PlFeR é%la ggfalﬁlat ggiepf the
foetmalld on ( X17- 18)GLP 1(11-22) to note the substitution
of the X17-18 pseudoproline residue for the Ser-Ser
residue at the 17 and 18 positgodns. As used in the
practice of the present inventjon, the term
pseudoproline refers to a ngﬁépfide that includes a
resi due of a hydroxyl functionbl am no acid such as

> Ser or Thr in which the hydroxyl functional side
chain is protected as a proline-like, TFA labile, 30
oxazwherdinrach pAE’ drst Ride independen fha mamiordertridoietysugh ateH, or

Rﬂ%& Qlk?IYs%EIQ éé’llneth@@ RALFPRE QY Ay Be c&fmérﬂt?erQ&aazﬁlllg ShReure.
e.functions as a reverslgée proline

i ng p@ptl
Prriibhe cachs Ryls raethylpiniar ciss of o pragriitiainedigdergtected Ser,

RS 1sltm@@1welﬁtahetém OHQ whilp@ptHedasd BITHRER” i§ SHerdbdit athily
10 2(%__91 formul a WO 2007/ 147816 PCT/ EP2007/ 056052 -16 R 0O
ﬁ O wherein 1 represents the residue of any
amino acid and each of R and R2 is independently a
s ui t dht erdi edentkyl’inkivig arboiethyd oOktraght-dRkin momovalent alkyl

% @frgnerfg' Xer)fn att(;}ﬁs, gfrg&mﬂ g% B4o folur %g’r'bgnitc;lmm%setkﬁn is
eac

is in epen a nnnova ent noi et
Hgr s&enﬁp Iﬁ@d bY |r%5ﬂmls Aick gt methh eébé/  PEPOPYL, 1sRBroRib anzutyl s-
Bh@p iSSBYRE tERABDBE$], Ofmahilbagl, St heigt, dr&hylbutyl and the like.
15  Preferable lower alkyl residues are methyl and ethyl, with methyl being especially

preferred.

During de-protection, the R' moiety is cleaved to provide a dipeptide residue

according to the following formula:

20 wherein ® and R” are as defined above. As applied to fragment 14, the
pseudoproline residue preferably corresponds to a Ser-Ser residue in which the Ser that is
more proximal to the C-terminus is protected with the oxazolidine ring and has the

following structure:
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Desirably, each of R3 and R4 is nmethyl. In the case of
an oxazolidinine ring-protected Ser, R2 is the

waelpooal ¢8te noi ety CH2, while in the case of ThrPCRRP1087/056052

the divalent noiety 10 (CH3)CH_ The term "l ower alkyl"
refers to a branched or straight-chain nonoval ent

al kyl radical of one to six carbon atons, preferably
one to four carbon atonms. This_termis further
exenplified by radicals such as oyl , ethyl,

n- propyl, isopropyl, n-huiy, butyl, isobutyl,
t-butyl, n-pentyl, 3-nethyl buty - hexyl

2-ethyl butyl and the like. 15 Prgferable |ower alkyl
resi dues are nethyl and ethyl, w t hyl bei ng
especially preferred. During gé(protection, the Rl
nmoi ety is cleaved to provide a dipeptide residue

accordlng to the followwng fornula: HO 1 11
., . The ydrgytbeanipgsidrohaiopf the Genpleses inthe Nafeimipusgs protected,

ﬁﬁhcﬁﬂ) Q@@Lﬁﬂ@%@tlorﬁéroﬁﬁpWh%ﬂ tROprotREAE Bazdhdint Bi&g structure and
ggeudo roI E ées du (ﬁﬁefegably corresponds to a
FA8er “4VESi 'atec T T WHICH "¢WeS-Ser that is nore
proximal to the C-terminus is protected with the
oxaz®he¢ diend sndhngpratide hﬁﬁleﬁchﬁ a aldimgpyiblogk Bltthugtntﬂtdsis ofagment

ﬁg glz)vngéggi%glﬁ?ﬂ 5%139 g t%g%g?te%(%%t@ P!es t 1rmﬁ‘iion Flj]rstly, the

earl oser
Mltdeﬂmwgthe@s ptbegroerdd 4 is weshiremertsipuslys Wan greqrseeddpopline is

g&oﬂﬂs@d e RohAe oPsro‘HHgo‘htaée%gn@Péﬁ;Qf bRt 4, r{Her%tcﬁl'ﬂBE Mgﬁﬁcant

nd Bu are cl eave Ser - S resi due resul
mrrelansevish Fage ﬁefﬁo‘ﬁﬂsoﬁf?lﬁée%’il%tlf’ &hraggfal bt thr@e%rlaé khls
Hiffidug rsayiehpits bef sflée&i@i’fﬁfﬂtlon 1I4$eﬂfoMé p@ﬁd&pr@ﬁhé hﬁﬁé&&hese
Edvantqgm? i n.the. c nt.ex 1 % res |nveﬂ%t "

MOSF§HOvasTRuchL ey bﬁ‘aé eé% Hedfelt frsrgneie el
fasedot.rSenantp ulsd¢ subsaffvent tohid p}hSRLCdOp]ﬂI(g ofrfeagingent 14 to fragment 12

to form fragment 18, described below, is greatly eased. In the absence of the
pseudoproline residue, the solubility of fragment 18 in typical solution phase coupling
solvents is very poor. The pseudoproline enhances the solubility characteristics of the
fragment 18, easing the solution phase coupling involving this fragment to fragment 20

(See discussion of Fig. 1, below).

Solid phase synthesis is generally carried out in a direction from the C-terminus to
the N-terminus of the fragment 14. Thus, the G 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. However, the
X7 ®pseudoproline dipeptide is added to the growing chain in a position corresponding
to the 17 and 18 positions of GLP-1(7-36) instead of consecutively adding a pair of the
native Ser residues at the 17 and 18 positions. The synthesis of the peptide intermediate
fragment is complete after the N-terminal residue (for example, the N-terminal

threonine residue (T) has been added to the nascent peptide chain.

Fragment 16 is a peptide fragment, or counterpart thereof, including amino acid
residues according to SEQ ID NO. 9:
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not used in the course of solid phase synthesis of
fragnment 14, there can be significant problens with

wo-pme/148moval s fromresi dues 13 through 11. [|tPECHEP2007/056052

believed that this 10 difficulty may be due to beta
sheet formation. Use of the pseudoprol i ne makes these
Froc renoval s nmuch e k 1o }gglsl eved, reducing
the degree of beta sh e rFrIr}I\at%n econdl y, the
subsequent _solid gﬁase coupl i ng of fra%nent 14 to 3
f r agwherein’®” igas dened Fhosg st a aeintapat e idyding thesX

gsrsﬂﬁe | In&as8bre df@hé hﬁu@%ﬁf‘t‘éﬁd@& thiiEincIRAE YO B 2h § Fﬁﬁectmg

resi e sol ubi fragne 18 in
giorat }noe}ggtﬁag%e ‘?’:‘ghﬁqr}vﬁ’@mi@l 8 B’Icgﬁﬂé agfge%lrﬁynfﬁaéqs therprgino acid
ﬁbSﬁlud@@frﬁHspdrﬁh@g’ﬂa)&he emindgidsah wibd 1!3 ﬁlYOL@h&iSr’:}ﬁisﬁfohs bf 8 native

t a nt 1 b t| on
CEBIT G PROBEUPRG i hTet 1 abibn? 1Rabb SERBRF O 3be nptigggmino
diid eubsi jpwitom. Fiagme| 1 Gelaphy repSokintdd M’I M®ytmrh(é§ i)61iPs1(23-
generally carried out in a direction fromthe
Ctermnus to the N-term nus of the fragnent 14.
Thus, the G anjno acid, which is ?resent on . the C .20
t er niTeemeyanbadiments: the @eptidsdragment | mag ge resinsousd; vigthe C-
aeehdseThid aa ﬁlbﬂﬁoptﬁn@mumbyadeatreld%iaﬁalﬁoNltelmmhasseqcr/eﬁCrtermmus

B%?ﬁ%ieatg@%{S'yﬂaﬁaﬁ%& 2 e e o PR SSHR Wianins

porteatiap gripngith cespdre tadedidrpbdsesggihesic ef thelpestiderfragnieat.
X17-18pseudoprol i ne di peptide is added to the grow ng

chai p, ﬂ%fe?re?%ﬁib{gﬂ&?%rﬁg gﬁemﬁﬂg&cg%?é%éﬁtﬁlé&@ 9. 18

pOSItI ns o I nste consecuti ve

adding a pair of the 25 native (Ser resi;dues at the 17
and 18 positions. Th& s%tIﬁ%FSIlAs WEVKA® pept i de

internmediate fragnent is conplete after the
N-t esma eaintérpsit dueedffigdudixg il &b at the 3|5|-1io§1It16hHHhe peptide fragment

bRk RS T W7 s P P RE AR R PR Tl 1 o)
tountt grepabstittiien ebAib fon&ieulatlvgaramoramdaect itlee 35 eitcues the native

o di to SEQID NO 9: WO 2007/147816
%%19'%%27’387/ 056052 -18 QR3AA25KEFI ABOWL.VKX35 wher ei n

X35 is as defined above, or is a counterpart there

i ncl Natetfat fremens 16 pecording to THR IBNGS deingrl Odoss Bt Yﬁbmdude the
RGhig) E@ﬁmu@ﬂlerm@dsrﬂ@htw theSC eem@al ThOARL S §1§Bs@<glently coupled to

RN RN T
cdorin pspanidnnghit etratbgy @ovides agiifisant adtanege3withineugmaB) of Fig. 1,
?ﬁcﬁPge)%g%ﬁ)lc%fun:dlgﬁha%?esgéd/eereacﬁogs MJ te%g)to B%Hrfag? coﬁgég{?&ce of using

pretested Arg Boranstames umdq prmectlpna)é ﬁm’wcthBArme@eoducts of the de-
préEiDR @ﬁaﬁﬂe@d’ tdt 1|3§ct Qﬁﬂla(;thgﬁcoﬁl%@t@:lgs Bf e ptlél;esk 2., ltlrﬂfp’[ophan This

sone e ment s, f ragnent
BOURG tos ameppt ((tjdesue peptlge available ‘ian the crude for p1)1/r1’rb cat1on

Solid phase synthesis is generally carried out in a direction from the C-terminus to
the N-terminus of the fragment 16. Thus, the X** 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,

the N-terminal glutamine residue (Q) has been added to the nascent peptide chain. Any
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10 term nus. This fragnent optionally may bear side
chain, N-term nus and/or C-term nus protection

w@e@aps81¢-noc has been found to be a particul aPCEP2007/056052

useful N-term nus protecting oy oup with respect to
solid phase synthesis of the peptide fragment. In

BP0 S B g RSP B 00 B0 rvction

rvereghn¢eigitudinvgntidral pastiegs. t he 35 posi ti on. The
pepti de fragnment according to SEQ ID NO 10 may be

r epr PaeH ﬁ&l@ﬂlnﬁﬁ%c@ﬁcﬁlﬂlﬁno N %°° 383 ek B Jt A Bre3m) thetc@uphng of

e the ubstltut|on bforthe native a
QY ping frid 3 padte Pahoye ﬂe%mwgig Reptidechpig can by mb[%siaéw ven with
huatcedsrofignims ad@ 161@ dtfﬁdllﬂ@) fofre Pinige bohNOG. ree&tlaﬂﬂtolﬁmpletlon

d
gc(ﬂv?r{t cﬁﬁlcg?n(%/ Iﬂ ngl faé)P can%eli;)ﬁg(aﬁ\?\ggte ihelg IBTO ?em rl}lfuiisebeen found
thatficgdture of theero@plimy wiwuscemfmfpaatghe degrddtoi whltllnéle couphng goes
?boéolﬁtl 19 P RS e s BF{]@EF}MeMtS U @)951 O OI?H g'ugh%ﬁtea& &8 were carried

chai protecti on.

trate
A AR PG ol SRR GG, Gf DTG DAM, ansbasARBAFAHCM. The ratios
AVBEAS OHBARSI RS bl SRS sid NP rered th - Ay

ng(iﬂgﬁ) ns&g&gﬁ %@’90];)41 gg?%ﬁg%tf anbci ]g)g/[?lﬁ]{egqﬁs %\methylformamlde It
bys fouad tiett shodoupling dac@msproteeddd fartheraty coaptetion wieaatsing 1:1
W P%\Eer constituents of the peptide, e.qg.,

rypto This reduces the anount of desired
pepti de available in the crude for purification. Solid
phasEnéymriesaftericachyelitbe ising agdralinegooplings gamalso be used to
fe'(/@rﬁtdn%’hcfeﬂqgélﬁj@ ﬁ&)ﬁéﬁﬁﬁl’[@ﬁﬁ fffn pkdt€edthg BY f‘ﬁl‘ftﬁ%‘lsccﬁfphng

me he X35 am no aC| whi c]
ff@@%ﬁ?%w%@%e PRFSHah My st ﬁeIBPV Ting %ﬂoq if desired.

Cbavdnitibail ecatidappiag itethhr@iedhnay bhatedi s coupled to the 30
solid phase resin support. Solid phase synthesis then

P:]ogérg}lg’&n Xg 90 re?e?(f(%l %}g d?ltMe ﬁ”ggIngIg:S é?rﬁl df" f‘g 91051%%«1‘[%”;%% are
sypernhled it C@ﬁpleteﬁbe é@pted ertldq?tlér e déaneplish dgsréwgmest 12 is added
EPFPP,%&%E 1@foh%e §ohﬁ IJN'aEe% 'f}r&ﬁlce qﬁéérdhﬁ?erﬁfegfatee%?gﬁpérﬁ

term nal glutamne resid been ded to
tfﬁ@rprﬁ’é§€€rﬂfnlﬁe|§€1ﬁd%91@rﬁéﬁﬁor¢lﬁ9t Q ﬁ@4171816
PCT/ EP2007/ 056052 - 19 of the ami no acids used in the
synthesis of fragnentX’e&'‘meysbhyixudéys?’se chain
protection in accor dance wi th conventi onal practices.
Duetg steas(mh kanc 5Io

Suppor I'eereSI i, ?IF]Cg are as %(#H%e aPOVG EH a F]?i rre énq)odllment X is

(&13)3}( Onthe Itahlge 3 ol Kg p]@ ptpsdglocpnmner ch}mptlde re51due as defined above.

@ﬁfg%t@ﬁﬁédl&e E%?d@ﬂ‘g nt tha 'Be? @s%ﬁtegfbgqm H&’[aﬁ&ﬁ d, it
1S diff 7qggjlt Pto force thes pling reactions to

@Emﬁ efil on. G161 Fehd)- ch0| ce and/or end- cappi ng can hel p
to alleviate this problem It has been found that the

nat uplg DfurtHee slﬁﬁ%ﬁhﬁtﬂ@gi@idﬂ%ﬂ&o RIC-tdpaeds dfifRgiRgr Bein the
so(futlon Ighase l?o ylglglﬂ?e faf¥er A& nediate peptide fragment 20 incorporating amino
acid residues according to SEQ ID NO. 12:

Q¥ AAPKEFIAWLVKX R

wherein X is as defined above and is preferably Aib. Preferably, the Arg added to

the peptide fragment in this way does not include side chain protection. This
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to conpletion. In one set of experinents, for exanple,
coupling reactions were carried out in a 3:1 NW/ DCM

wa:2m7MBiOCM  1: 1 DMF/ DCM and 3:1 DVF/ DCM TheCT/EP100%056052

10 in these sol vent conblnat|0ﬂ§ are on a vol une
basis. NW refers to N-nethyl “pyrrolidone, DCMrefers

LA RPER AR et EGTRAM teamiiy g e
ﬁ@chptmhsfra;gmcéel@@ajdeQ rrdiden courdedhipl the sntigu phrsase yigld the
déstred DML M e JHAE 1€ AP B8 86 SO 183€D. 0 int B HRIRE SN the 17

val i ne couplin s can also be used to 15 prevent

fit EhResdipns dsitiEl 18 dhpyetestedisewtapaelinefepr oceedi ng i n
further coupling reactions. The end-capped materia

i s nore easgiX®gxrPervsedvolh FYig e g AAERarfWITVKESRr ed.
Conventi onal end-cappi hg techni ques may be used.

Cont J]l‘@éjf)%ﬁld%cfl rn‘i:’aty%r &Ireg)lgl,lzéitgd b};l‘the nlg‘te {ongs’(f%i‘ C’Ot‘%lﬁgé%(eﬂ(t;lﬁp 1(7-

él@s T él: qreqnt |tldaé ﬂlelothéﬁtaram@@mdb bsehr sideichainfpraigetent thigpiogection
agﬂﬁgvllgaﬁ@nﬁ&pgﬂﬁﬂﬁigﬂsgg the solid phase to produce

larger, intermediate fragnment 18 incorporating am no

aci d_resi dues ccordlng
H7 X8 ECREY ERESTH SRACEICUORVE @E@O%bﬁelp gﬁﬁl Pf\}sﬂse sapsolufipy phase
§S1117he1& rﬁﬁ}ebe’i&rﬂ&f d)t[t&)@ sedndyel methods ]&ﬁ(ﬁ/frrefnrthd 1ndustry In

i s the
PGB i Rahic bt S dRUBRALR B R iRl
deenibirsby whehmedhatadpep i disl ﬁcvragheﬁttemylubw the N-terminus.
ﬁ“ﬁgg ??e?zﬂltlzﬂ)g p'&g otrl?)%%ﬂ%[ Lﬁ’f}gh}gprc{%ﬁal t%)chﬁe c%%&lﬁi ofa a dcular
frh&m@tﬂ%ﬂwfﬁﬂéo ¢ aqldedgilg regig. This ppirs bsoreaftiulﬂwt pﬁaf§émlnus
RihcMb A1y bh@e hah@Lhicid BF £ @'g?d@ Vﬁ@ptérﬂﬁleﬁfeﬁﬁﬁeﬁﬁlc%ahw on
|ncor oratin acl I dues ac ordln to

Sipggriog AR BREE RS EU RSN AR PR ST Ob Rgnasked to
pleherneﬁdahmﬂemh ehctisn Mk arndbd ycidobpepidefgesiabdegiralilfelso includes
Ar; . th tide fr n hi
A0 ALF R 08RO B 1958 s
RCTE ERABOT7POGBOBDtide Z@itmﬂl entietic atetidreptintdeestis fgymedt Most of
%sé@y&%clﬁﬁ@ 519@ ek rcﬁé’ctfohem Q&;o?&drfe@ Wgtﬁ c%ﬁ}e(ﬁﬁong-l c}?rg’c‘uces With

L e tid ra nme 18 and are then coup
€45, sg%ﬂeweéﬁubl% éhetlaas;ﬁr@ &ymﬂhét the Bsteraanyseae @Eth@desm bound

?@mdle dﬁatéﬂal acieRioted) Qhﬁﬁs 2R rbd2tdNQuitH thel @ taMtifl dfABe next amino

Eﬁl(:i)f/\’ Q5¢ tﬁ@gﬁ&%é rna)a[spﬁie ][11818 E U%![ o s%hld %hg’stel syrllthe51s s tElhus a peptide
bir@EXEOESHT SIHvX17- 18YL20EG QAA25KEFI ABOWL.VKX35R The
pepti de 11 naybe designated by the notation (X8, X10,

X17- zliﬁy ty%@%} %b}t(saitable 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 peptide is coupled during
synthesis and which can be cleaved under desired conditions to release the peptide from
the support. Suitable solid supports can have linkers that are photo-cleavable, TFA-
cleavable, HF-cleavable, fluoride ion-cleavable, reductively-cleavable; Pd(O)-cleavable;

nucleophilically-cleavable; or radically-cleavable. Preferred linking moieties are cleavable
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36). To the extent that the other am no acids bear
side chain protection, this protection desirably is

woradontgismed t hrough this step. In carryi ng outPCHEP2007/056052

reaction scheme of Fig. 1, solid phase and sol ution
phase 10 syntheses nay be carfied out by standard

Hg%ég%gﬁ?llﬁngmch thtr%ﬁe é {i]edglg ih gfoups of r%feg\%%gg %hd%/ ?e]re still

re syn esi ze
wSta@tlpllwebamylm@tectedwem stry by which anino acids are
added fromthe CGterminus to the N-term nus. Thus,

the pMRGraehdd ﬂ{etlﬂﬁp&ﬂ s?l@thg{lQ WiRe PRk ! 'ffﬁ!arrﬁ&heft@ fra ments
C-termnus of .

Enent st I rs
pathfggedion an o S?l&ti"ﬁ solghiuppgEdfiridngyd ?Ségl-){fgwglpﬂi’é‘ more
ﬁ}ef@ﬁbnr BHS rddn tHan ﬁtclmaatritylygroﬁpstﬁmmr@meﬁ@era@hlﬂ)rme groups, for

& pllgl 62%1?0[%' trit cpﬂ & tr%sr1 Olnél )yTe(%rahe 0% Letters
n '$he(¥l 3

eS| S § no dc
@@(3@)3@4136&949} (El&;impbs aﬂacskebldte @rltybddvedﬁ resund@smetle;dtrsyldzélorlde

fe%i%ck 'n‘?&f} 0 gs*t‘?/l &ﬁbﬁ&’ecﬁ%dzl Qi REREA S Q%qugﬁﬁii_lrr@é}h Y4-

al'so inc aln protection as we

é@@@@ﬁh&db@%ﬁﬂﬁocf&@m@@%feslae%namléorgp%pé oA echigrogEHagsin,
Bﬂnﬁcﬁh‘ﬁetﬂ?ﬁm-&hl}é@&?@yl P&RT, Ic?e@loa@etﬂeratlalz &{Zl%ﬂolttrﬁﬁyh@sml,

e o0 J es | ese al so
Bﬁgf’bﬂ’é%ﬂ aaléin?c ﬁﬁpwtwﬁf%@t %ﬁgﬁﬁn?l%b %@%farr&z{w@anvwrpﬂwmc 2-
cidoneerityl ol ethylanéglreb?2-cibedtrityd asinm, NuEars Siyd@xylamine 2-

?lﬂgpotngrgres%lhﬁ%mgé Qgh%)égtlrflrgyfl%&ﬁ @% ptrgfrerre@ go 1d.e|sh gggrts include

polesiyieaacttach Wntkh? qotlelymen@@’dwﬁlm dlvaifylbehil@erreeﬁq fozmisapport material

achvicanse aah%gﬁﬂhggﬁnh§h&@gked The product of solid
phase syntheS| IS thus a peptide bound to a resin

su rt type of ort s tabl t he
pr hopthes r%*fns dBftiaad g‘f?&é’é 835& 2§SYa: udeWang resins, which

tsapriselatopbBher bEﬁbiyl%Hbgﬁﬁ defiytbentdie vﬁﬂp@h&dro@{&ﬁ@t&&l@ﬁ&nyl

at . can be e fLo or-, Nor r
Bopsat et g AT Sol 3ok b, SpE B H urony
pethyididethoxypblensgbiigmcdeid rssib$Richier etthl pdpPybt Egﬂ%mémn Letters
95’('2)’)%%%"5' £O6HTHE Q/kangplj AR it %ﬁlo?i%le, anﬁqll %ﬂﬁé

or polystyrene. e pol yner support can a
gthoxypheapxy Butggce aeifl Fesitsean by Phrrbased i, afﬁble?iaﬁéﬂfb $iochem-

SOV MO HS 6. BBnQﬁ@&J@@ﬂ%Mﬂ&heSlS The solid support
typically i ncl'udes a |nk|ng noi ety to which the

tid i ch :
O PR Ak e B i e R BE B PP fdshed in
pepbledelvenigsh Fethmasplppasdlid ];Sﬁuuset ahinsuslohd a2-STjipesihgs akded to a

E@tfgelecgé}gg%iantdq:ﬁg WA dRIRE 95 Lfl B %PJeﬁt TRE ’}%‘re &flas%as\éﬂ}%hﬁ’nay be

uoril ae 1 on-
ehasee basged py_thﬁ vay gﬁﬁo@enpﬂ(r@)lxtuﬁ egapé\[ﬂngs) tlg# is used in the coupling

fkldeduﬁp Bh’vicb Gé}JsA YoRteRYIRRhES sudhble ?(9' whing; £leMARE Subsequent

Pre erred |et|eS ar C eava
VPTG zie,ﬂs%n pféw% Gﬁglé?r‘o%\gﬁ%ﬁ B dis
aimﬁ‘éth)ﬂfdﬁlﬁlafrh@ DMEy, Qhaltllib lg{eoaﬂ)ﬁelm‘s rhikeired faned r@gpiith.dBther

BlefuIRs solvents mCVub etlﬁ)IO[era I¥dnqe, cEﬁoro iy & togé:nte,e{jetrahydrofuran, ethyl
acetate, N-methylpyrrolidone, and mixtures thereof. In some cases coupling can be
performed in a binary solvent system, such as a mixture of DMF and DCM at a volume

ratio in the range of 9:1 to 1:9, more commonly 4:1 to 1:4.

The syntheses of the present invention preferably are carried out in the presence of

appropriate protecting groups unless otherwise noted. The nature and use of protecting
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In one preferred nmethod of synthesis, the peptide
i nternedi ate fragnents synthesized on an acid

W@ ew3i14isve sol i d support that includes trityl BCTDEP2)7/056052

and nore 5 preferably on a resjn that includes trityl
groups having pendent chlorine™groups, for exanple a

T T
Soamphashaticgo hrelr?cﬂrmtet thejatarh og hiasety dewhishiits attached, e.g., oxygen
8r ﬁﬁ%@é’ﬂ ok ¥£rt1€?aﬁ{1}$ gﬁuncfeﬁ%écﬂ*ea&m‘ﬁ@ Hhﬁﬁ%/ Efdc%s)é ng and synthesis.

chloride resin nobut an- otrit
Pe%r%mg STOUPSinAs FHA q?éﬁlzlayrecenegﬂoe%@lﬂ Yoy g Nntermmal

roABHNG R AUPS. |’Prl;te@’[1n§§1 RboEAt ddd prevdn@ Sdabtior 8r bonding of carboxylic
lorotrityl resin, cyanoacetic

acet | Ld 2-c
ﬁe&gﬁﬁ %ﬁ?@ﬂgﬁpﬁtyl resin, 4- cyanobenzoic acid
2-chlorotrityl resin, incinoI 2-chlorotrityl resin,
pr opieniechain protedig groty Fefere o ms;hmihgllrecrietglcyurdled to the side chain

I |
Chf or%rBQ{; bl fh)é gé‘%%l lngl;agg?gmh%lg (ﬁ;m@yt ot ? q%)OH) of an amino acid
tairkelpy @rreﬁree@ a gortian %f&bpedft eharrhﬁrpwbr@acp@rgyeﬂwh@ﬁecals used in
WWBh<CHT ﬁé?ﬁ@@nﬂféﬁl@'@fﬂ&%hﬁg 2 GtMIh A clﬂh&’é (H)é' SRRITABMEprot@ting group

for @gort mat er i al q mhrcq. reac ive %go ups
eé’ﬁ’& P SR IOWSAEPTSy IOE PRI VP SYRIBEYS PH 0§’6]Ief1 rocessing to

phiahehsyeitide svils bé ndljecdel, AMhtig desiesi 1ﬂ83;rm‘ﬁﬂllhtblprodlﬁmpr find

ﬁrorc]l%gto lﬂ@gr uﬁf ?fsihg Elﬁ ghal groq%cn % %?‘in‘ﬁ éJenttls on the nature of the

leum)qlacgtslf @m;ﬂlyga mquhe@h gmtemg g)roupalﬁ @lhcqsehy]@hrt @yt removed

Jiefoﬂzf@t‘ié}%%ﬁ@ @nﬁﬁﬁ’lg%tféﬂﬂs(au?ﬁig%é' s%'ﬁH;th@ g%@é'ls 8t erefore
94), Tetrahedron Letters 27):470 ?

fhréx DR, ProtecHng piupiangthe tifloehaieprogeing group are typically not the

dmhyydr oxynet hyl - 3- et hoxyphenoxy butyric acid resins

can be purchased from for exanple Cal bi ochem

Novapi ochem Co . kn order to :

or epdt SR TR FR e R B o il tised By S Rymnesis

aimhother papgidapsdreshingnan smmcaetﬂlcbrrsp hv’emg(us@ theFwesence of a side-chain

g@g&ﬂg&g gr(ﬂlps g%éhgaerg{ﬁ?%gldg ﬁg;' ngg ? HG %f%rc@rd\%a g%@(tjd}@éhﬁeﬁ Shitrogen,
qUpthapeactygm@aly in thesiderdiaiash sol vent may be chosen
based on the type of solvent (or mxture of solvents)

t hat Exanpleest side chhig ﬁ@té@ﬂuh oupse@@mu@ Reehy@( AY), Béhz‘é?lf(fE@) tert-

ok B f Strtg%vfdrwrlr“r@%& SrEAbslant2 tane

arammobeuzyde@Bo,emhanEyc@mrﬁyL (Bod), mittdy ypH foburemesul dayl((DVE) |

At hibpnfte ifbl RS0 TLELAL 8% QLRGSR SAARD St and -
bWb?stﬁrobWYl@mﬁmyl (72 Z“memb@ﬁQﬂ@qycarbpm} {2-Ch&bttzmeyloxy-

&r’ﬁ@ﬁﬂﬂ\@é’)r z‘irQi ArdBNEc oaﬁfbrﬂh&hk&@ﬁl fyB@ beftctink %r&%ephotolabﬂe
cases cg can be égﬁpgf so vent b
EPEPEIHC saaeHrOager%r%O%mr@ra WCA abilg grqiips such as
trichét@ylbityl bRecaftmge(THOO). 1 to 1:9, nore comonly 4:1 to
1:4. The syntheses of the present |nvent|on preferably
are sakhle s1cfe cthalnr}Jrorectl Sgr gr%ﬁgc%r amino c1c‘fl cpo.rltrh cr)rlllgtu(seed to

protecting grou rw Se no ture
smthasge G- bpqruel@s inrthe practice of the present 1nvent1on are shown in the

following Table A:

Table A:
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followi ng Table A: Table A: WD 2007/ 147816
PCT/ EP2007/ 056052 -23 Amino Acid Side Chain

woe@raesicng gl oup(s) A b None Ala None Arg NeGEEPASH056052

t-butyl ester (GBu) A@n trlty£ (trt) GQu GBu Gy

Noge Hs trityl I(trt) Ile None Leu None Lys
t
X17U%_Xl ?‘?ﬁ){ ? ?é(;rgiglg% gr(gtgé)[ﬁ))g agzrg) rbel&'\ﬁf&%s a é?en%l&%l tfi%lgtly pﬁ% to the

tlohsemirgegrpup pt mg@moamdi @Hnoéllyséxe a@ilb@é@?rmloaltmetectmg group is

gn‘i(ﬁfemﬁ‘h’ae ﬂb%étl@ﬁ‘ ré%hhﬁ{ to tHE addPon If ﬂﬁe %@ﬁ an&r %6 aliBYo be
e WO 20 5 BCTI EPo007/ 05605

a@ﬁeﬁdo il g%PWg}g HﬁPB@%%ltaﬂfh GUYFBLRS Iinﬁl@m%@swléencqhé ﬁ?l&tade is cleaved
froethy s@eiat. Glle tRoith6f anddnving t@ming p@ét@ttﬂlgogroﬁ\@ czﬁfﬂld’}b@nd on

P10 G ador AP RGO B AR B iy ghmediate

pobdiutt @rfinaf ptodectmnext am no acid to be added to the
gr ow ng pepti de chain, but can be maintai ned when the

gﬁpta]ringaﬁn lt§ser mﬁﬁgﬁ ‘iier?g{ﬁelgﬂ%lte gf%eﬁﬁsr 1'i1clu§9?1)cagﬁ' tﬁﬁ &fotectmg
GERNPDISCT $pBPE, A (EimbIEovk (Ppeanst acsiyhtasi2s aromatic
pRifeepsk R0tk tihe g bept,lsaeh AdBREIBLIcab8nyl (Z) and substituted Z, such
as p-chlorobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl,
p-methoxybenzyloxycarbonyl; (3) aliphatic urethan protecting groups, such as t-
butyloxycarbonyl (Boc), diisopropylmethoxycarbonyl, isopropyloxycarbonyl,
ethoxycarbonyl, allyloxycarbonyl; (4) cycloalkyl urethan-type protecting groups, such as
9-fluorenyl-methyloxycarbonyl (Fmoc), cyclopentyloxycarbonyl, adamantyloxycarbonyl,
and cyclohexyloxycarbonyl; and (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 includes the synthesis of peptides in the range of at
least 500 g, more preferably at least 2 kg per batch. Large-scale synthesis is typically
performed in large reaction vessels, such as steel reaction vessels, that can accommodate
quantities of reagents such as resins, solvents, amino acids, chemicals for coupling, and
deprotection reactions, that are sized to allow for production of peptides in the kilogram

to metric ton range.

Additionally, the Fmoc protecting group can be selectively cleaved from a peptide
relative to the side chain protecting groups so that the side chain protection are left in
place when the Fmoc is cleaved. This kind of selectivity is important during amino acid

coupling to minimize side chain reactions. Additionally, the side chain protecting groups



product or final product. Exanples of am no-term nal

protecting groups include (1) acyl-type protecting
w@ewapsisicuch as fornyl, acrylyl (Acr), benzoyPCT/BR2007/056052

and acetyl (Ac); (2) aromatic 10 urethane-type

protecting groups, such as benZyl oxycarbonyl (Z) and

§al111bl§e sefegttl gr % avgcw:o rgnﬁ)%F Pne%]i] Le%tngg %]ﬁyel IIRIE R Q gg)(ﬂq Fmoc in place.

oxyca nobenzy on ca
?pihnéfttm qutféwzcy lsoceymdengﬂouslyg?hedl upphaimmg @neflmatwn schemes

BERLBSE fRBeObQPS, such as t- butyl oxycarbonyl (Boc),
di i sopropyl net hoxycar bonyl , i sopropyl oxycar bonyl ,

Etr 2? car Sgl%lfﬁ@[ug {)1% %gtgfr%%g pg[féﬂn%fgmltgg %lreigerllce of one or more
QOIﬁbélﬁch mb{dt-eﬁhiﬂty lo® Xy previvb ﬂ[bydou(jl:fﬁlg)fé)ictlon Compounds that can

cyclo on ad xycar

(ﬁa%(ﬁ exy%/t ggeg(?tb 1{& I’eglﬁc %Eﬁ t%/ ﬂflo S TSRO ¥ %ﬂfluc?e p%osphomum
MCbtuexmum galgsrtbaq:c@n, lsuhfhplasemQ heniektidry bmr 1bo aydmple,
gﬁs%{p%oﬂ&géghﬂgrﬂﬁq%q ]@19) y}a%%gg?EA) convert protected amino acids

nmet hyl oxy ca

mtg qctbrpgﬁépgq@ﬂ(fo.r@(@py e( IQ@B, K oy TT(JEE&}TBTU all generate HOBt
st@bie Myh 1o h(s%)e ToPerY et RRBYiZatibIPBE rcﬁ?ﬂﬁng a protecting reagent.

ih%”ﬁfrétgm% e g%r‘v%gocéeé#FOé&E@”gﬁlegéFP&réﬁééﬁﬁp@m pryadded

syilidre aiideophiled freedmpls, haﬂmm@emmmeham{@m phpdrode
azabgnz% 2}zgf:e (?R)z’?’t&fif g—lld)§%2r %bg dI a\flhyéllléearlngp tolaors\.‘l%f gol;uCEyl

1'eav
khlnwf@ﬁnatt,efam WgNlthM@tl iadded @Xﬂ@hanml@pyulgl regral§abe utilized, as

Eeﬁ{ {F® affle hRAYJL a1 tothie Mv@f%lé%ﬁatlbﬁ%{)&l&ﬂe@ %ithGE. Ghese types of
making |t t echni cal and econom cal feasible to

f@eaw}ds el @C&@seathﬁ artgef gaéh@@l%lé@ﬂ%e%%@rﬁﬁaﬂlﬁg% gs well as

bheemwhydrago@bfAsiuidBinigsid@shes, enhancing yield. As
used herein, "lar ge scale” with respect to peptide

synt hesi u t he hesi s of es, .
R B R e S
wedstl withkgsopeent, bad the. covaligeesbeab eepSSytn&ﬂ ﬁngadi ofghe subsequent
g%’lﬂioca% %s1d8§srcff%5’€%tﬂd@ ALHE TheAGL 0oy Re arﬁext FHEB acid,

reacti on sse , that can acc mo
epugvel ofithe %Ermeﬁbém@t@& erpupsforexpmple, anFiyeageoupa fioppthe

AgindSourdhaffeSal i$ tyhRalIE KB hip ﬁﬂledaﬁdreagngﬁﬁ/ﬁﬂi £fehb @ that includes

glons ar.e S|zedtoalowf tllongg1
pERpleden W%@awh%@ﬁr%e g AP iy Ely pyrrolidone (NMP)
Mdiurrtetthmfaylrlhqymﬂd‘(é)l\ﬂﬂb Afier ednewial oigtheg Foiop pmectb% group, several
seliect | om

h
waséles arﬁ t}/plgallf):l cPeraf\c/){me(f {o X3P ré%}dufiﬁp?ertlchr% ar\llc? Fmo?] ay—%roducts

tec groups so de C
fruoh e&:dlbctrxoarleeﬂe@ﬁd ltrs mlpepﬂmeldvlh@h t he Fm)c is
cleaved. This kind of selectivity is inportant during

am n@h@ﬁib@ecﬁr’én?é}ﬁﬁﬂo' RO P2 Biil¥ed &t $ IR AR tAC excess of amino

re CtlonS % n e C ag ﬁ{otectln

T G 2r a5 gﬁéﬁ@@ﬁ?&ﬁ?@éqmﬁé@ on thejgsip gppppat. Generally,

gela@tdunv ef ymcdo%ide dlsécbmrtﬁmq)lﬁqg enp il tddab v uivalehb® the loading

Enﬁ) # T, 1no R%he I E‘ @Ce' N -gh%. St | a}ezglj fe amount
Eof 1 Py ary SRdbile e STUIMIP ey BA U g gR ERP

plarhinioeaids osedsio tlenasipling step is at least 1.3 equivalent (0.3 excess) or more,

and most preferably about 1.5 equivalent (0.5 excess) or more. In some cases, for

example, the coupling step utilizes an amount equivalent of amino acids in the range

between 1 and 3.
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descri bed further below The solid phase coupling
reaction can be perforned in the presence of one or

woreg/14B1€onpounds t hat enhance or i nprove thePCOHEPI0DTIEN6052

reaction. Conpounds that can _%On_crease the rate of
reacti on and reduce the rate of side reacti ons i ncl ude

phosﬁapo%ﬂg}heqf[ﬁ% %)r %ﬂhg g}&ea biteS re&ﬁ%twé:sﬁ?d with alsBfent such as NMP,

presence O

afid thep N@plwdevtfu&yaramertée(@IdEAbveQMCh R EﬂM/ ITawides t¢ TEAyve the
%ﬂi’e%fz%d Béﬁfd%%%%nﬁ@?o%?th%%% a AN ééii?etah}{a{t‘?@ca%ﬁ&%&%n a

(for exa BOP U, generate
perlsgclggiaé Flse)clea@chgerptlid@ g@aéﬁtaé stH]S eﬁrsmuéf\l,%wt side chain and
fe@elamsqaabﬂeamgagfo@pmem@ha pﬂft@dtﬁ'@ gk digs ﬁ@?]g@d’lﬂielps tdpe&ent

l d
VBB Wik oE ol "Rl b SRy o ERERT g Qiring or after
examagagel e case ywhive Fnatordramoilar chéd0Btry is dsedhyasyoxhyesize the

ﬁéﬁﬁﬁ gﬁrgheg{eﬁ%?%aga }_f%tge’ (?m'?'@ga n é%ede%%%ﬁﬂslﬁ&tﬂ X‘?ﬁ ag %Y LlSll'lg

arfl%tW@b’dN%&%Flﬂlra%ganéh abplstit acid engilute JE A8 auplvmtzseléh as DCM.
@he 4R S bhe W21 %efz@ﬁmféfer%lf 1tt@3mfghlt B¥cent TFA in DCM is

race zati on. associated Ww.th These types of
E]é?ﬁﬁ ge%ﬁaggﬂq Rféade the rate of

car bod| i m de-nedi ated couplings, as well as prevent
de hySItEpl‘I ofadteaoing Asapeptide Glternieidtel Eregnelﬂfft(ﬁfl thdwlid phase resin can

}S eac (%nglnt%)%?lﬁgs rfmn e%gmé%gy d}?rog?slg] S &)ng Ven%«eqlglu gnyf (|9table process

that pﬁfQCﬁgely: yledvgs ﬂsf peepéeméﬁnfedratee@@gm@ﬁ fometheubse qfufelm used. For
g)panﬂﬂ} r&gpﬂ)%irga&l?%' g4 Spr@ferz{m‘)ﬁa‘tﬂ)%@tld) dsuRt fd %lvenlt @ontalmng an

order to cou next amno acid, renoval
peidigclenving reag@%té%%ddﬁ@ tQyHsafsssek C@Ptaél%a&&reewawopﬁé @eptlde material.

Thotdm, fybally iethe fasi of hrady) & irBhatddah théreb% @it Gah hcynsequence

S5 aomh o o b I i bR e do G R oPerare
fuakuasbldNtimetpayibgyAgiatioobnlps pNVE)t thebeads from clumping. Suitable
an%‘%h@(él{qg&%% go%dgt%\q:)m lé%e%rd Jé)%ﬁqx&!)rs %[JCH g%h%: FB& reagent being

p@df Bremathre gf ihémgmedea %uw opthsarsiny and tbﬁgkq:ﬁfé general guidelines,

Q¥R ‘ﬁgfl‘gﬁlsabo(lﬁ”i%m ?osaﬂiiiub 6% Qb BN G AR Qbédtslo C to about 0°C for
dine a dUCt uent "am no aci ds can

gh per | aﬁ) % be

P b 18100 TG b RSP R b B T i aRat 40p dyigerould be
§Lﬁ{aalel Qltatflﬁg tihe Ih@}ab’d inghé ﬁ’@l%@ of ﬁm;)]mpibptll Hﬁnn?it@rtp abo® hours or
the res Cener,a t anmount, of , am, no

SO 48 S % BT et ikl sp'ef oBFR1 s i Dpmspprore
tapge headcomaiagte30rehdmnamotiferin lgatfnight typiwaliyooaar durrg the
lléagtufr? $h Q?((lgloﬁ ik Yo@»}e‘?'&tm re‘a:_}m:’er (ﬁ“)the Hésfag{ ].%QJZ’[YOHt ﬂ@vents ac1d

am no acl ing s
?e@a@tfe sidgclaimy prodecding g(@lpsa ik as gitylgroyRsy Bom l%ﬁlfd% rﬁﬁ@tved at this
pogf erably about 1.5 equivalent (0.5 excess) or nore.
In sonme cases, for exanple the coupling step
UI val ent.  of am no aci

utiliz
Fangt TB b GRS b pagen § uenctid: Thi By be
ROTHERAODIHa0 GO BR combining the cleaving reagent with a suitable base, such as

pyridine or the like, and continuing to agitate and stir for an additional period such as for
an additional 5 minutes to 2 hours, preferably about 20 minutes to about 40 minutes.
Adding the base and continued agitation causes the temperature of the vessel contents to
increase. At the end of agitation, the vessel contents may be at a temperature in the range
of from about 0 °C to about 15 °C, preferably about 5 °C to about 10 °C.
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-26 Following the final coupling cycle, the resin is
washed with a solvent such as NMP, and then washed

WORaN/141816 nert second sol vent such as DCM | n PCTEP200T056052

renmove the synthesized pept|d§7nater|al fromthe

resin, a cIeaV|ng treatment is“carried out in a
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[Ph R BMERE deHABERE K4 raRh B p ROMAlT SN, OB NS hodsIERIL [ 2R €

reacti ons of peptide fragnents duri ng or after resin

cleavage. In th se c or simlar ch stry.
is u n%eoasg%% Bl #’n @ﬂdﬁg%sma%ts C@l?nla? ewwﬁﬁ%ﬁﬁ)&w phase
efa;phbg t@octenptptile éﬁhgmrana rayidﬁbe shiiesl aélaas Il?bpﬁdemabh@@rebmons in

ngq nﬁl&pn &ﬁl%ﬁaatre ye! 1 ?X\?mﬁ);ie, rg% s&:ﬁﬁ zfa @Hélc ing Reagents;
ABerigib, Berbandy; lemiaﬂkghl’\afpdr B,edﬂwor;hr é)rawﬂlddb layd Najepa, B\rmen;

U. S.
g?%agﬁtt Pr@ﬁ%&ﬁgﬁs 2 gig?rbES‘etdggsk"Ig%% Dé)géllc(%b%)s?ﬁa) 208303,
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HE PO T e R .
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fhgy @l exylcarbpriemided D4 Ch yptecapluplejcarbodamidsy (W ED eald@-
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hnde-nesphedol ADDNAY edérs;etbipsmpd @Mlﬁﬁétrichleinh?did@esfﬂicﬁmsymmetrlcal

cl.unpi,ng. Suit.abl.e 20 .ti,m con :

it PRk N Pl bk AT REr B B R A T Ruorie o
irell ngacyldiatidea he nature of the peptide, the nat ure of

the resin, and the like. As general guideli nes

stir A'sﬂﬁ’alﬂé ccfdéﬂﬁﬂ? @Q@éﬂt carq-ﬁgtﬁeg 1@*&%1@@11 PHa &S ?Hh%reactlon It

froma out - o0 about for about m nut e
pwadpisinos thrtae erupbing S%ﬁi}fs)zlsedrﬁaﬁ@ffé“st ﬂﬂ% egpesf raggmization of

tHeHébBSe Ménd fdrined; tﬁélédlﬂhh .of the&@apitidg aﬁdl/ﬁﬁpéfﬂidekfﬁlghfénts, and the
t he rangaggof fr qm a bout , 1 es to

S ApERASESh s TR gy STy o i e siveaf e ofe or more
water-ngekilde teaigents. Uixhamples bif vhed ntisntpe sayemeinchaager example,

Laht i cal l
%Wur In‘% @rpﬁ%?&ﬁﬂ %‘E‘c{ﬁ g&&ﬁi@dmmtﬂ& aﬁé%f%'bﬁ@ y
tr@ﬂvéwatqmden@fdlmh@ylém@mée dieroei ormiskuechesofci d

sensitive side chain protecting groups, such as trityl

gr OURSethbl Qﬁ?o&ﬁin@ﬂts,rtﬂmééh%ﬂu%treécﬁbﬁ n%yﬁiﬁéiude Sk MmbReon water-
end.of the cleavi ng treat ment, htﬁ elactl on |h hl
Bl EaserthAL SHEYPREY Nt WSt ayscillp solgsiy ipngthylgye chloride. In
dmﬁd)emlbcrtgmtehe bk @au Iwagerrrﬁagbl’etsohfeﬁﬂ'ls preserhblabb@pbtsewith the

e or i ke, continuin

a . 10
833r9t it on ctlc%n, fotexam g%, if if 4 éllotnlvséag%{l mlsglr IIeos Vene used Rreferably it

does not adversely affect the deprotection reaction.

After the peptide 11 is formed, the product can be subject to deprotection,
purification, lyophilization, further processing (e.g., reaction with another peptide to

form a fusion protein); combinations of these, and/or the like, as desired.
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an additional 5 mnutes to 2 hours, preferably about
20 mnutes to about 40 m nutes. Adding the base and

W@ onwrisised agitati on causes the tenperature of PETTEP2007/056052

vessel contents to 35 increase,, At the end of
agi tati on the vessel contents may be at a tenperature

t C . . .
or of S by P afpre gl APy lof b 2GR A2 g gyoups are
WWBPQS@@WCD@BGEZRPUQ@HWWW@ fsagrhengsthsqughlonhgplidimdhase synthesis
S A ad D@irb &Hot HHR s8R ABH phsel c%ﬁl%’gereé‘éﬁ)%gt@e&?allghﬁter

peptide recovery can optionally be 1 ncorporated
f%ﬂ%@ba&? FOURIIRE HIER1SCRRIgle S oneH gaqre d ?@@Fﬁerlaﬁ slgpyimay be

fasshiddad rerhé¥e @eaiph@e prdtedding. gr&l@ds. frdthbhe Nptide.

2005/ 0164912 Al. In sonme aspects, the cl eaved peptide

f t f

[ SS5RL S8, BB PLERT SR P R vy
aglizgs a déiaptacclen sdupdn tigt mehckes anacidolyti¢ dgensiol ditavothe side chain

gﬂﬁ‘gt%alg @Vd:&&‘i%% anu sedl %dﬁﬁﬁgpel gentg\ﬁ)wg-g'i)gl% rdt@ctlon include

ept | g er nan
@ﬁt ﬁ%ﬁlﬁqrp%etl%@ é FAD&B@MWCIWF@ a%]BF3EﬁZﬁHOII\MF3éFI%f liquid
N drefuoriQGRIHE), B (ﬁﬂg&ﬁﬁﬂo‘ﬁﬁ&e eMB) Fﬁ@l@l@ﬁﬁﬁ&ﬁanesulfomc acid, and

Int r nati opal 203- in
UpPPaRORS ﬂ{eig rPPeéié?l‘%?ﬂ 4eRyalag Hlél‘c’%Fg rﬁlgreéimable
aanomcscmngk(rs)fon axambl:, Hheiogotitdli (D TPhaswls arcrével, edranedichiol, or

g%ieilly_fl Isgl%de nl“hs’eI c{e%ro(“tgclﬂg)lnlsgglti%g 98 0LS inci e v?a)fea}nRé fised herein,

paawots of seagdntd prebant i1 thediepmwt¢ryion P meppos predripigaty expressed in a
%?éa\f/\fh%fnotﬁg Q%tlﬁf &f a(nE}ﬁa)vﬂugl' com}gonent is eX}I)ressed as a numerator in

enzotrl azol \A r amet h uroni um
h}?@ktéﬁ Sty %ﬁpﬂwp‘ﬁ%ts@ PHB’FUf VO]é“T(e? ﬁnéﬁe%@ﬁ?atlmtarzlé the total parts in
hpbsilioR. ﬁ)f%ﬁil’ﬁ@l@f% H%ﬁr@fe@tﬁbrﬂmhhﬁ%ﬁfdnt@m@@ MEIRAD:BTT in a

Eaé gép] (Iag}/g%\r’@ré@y C%:h% E[ﬁE‘A a% 96% }Jérts };v%lgﬁt H'Igla? 5/100

prrennoveiglazaid DIYlay SNOOIphits By weight anet hyl ur oni um
t et rafl uoroborate (TBTU). OQther coupling techni ques

(o] B E LR BE Ry LYY PO AR ne
%Wﬁﬂ%*tq |th%ac1&%ﬁyoﬁge%§re ferally I Awisx thi daprotestiply dempesition is
SidGiar ﬁﬁn@Oﬁl@O ﬁyﬁffmf)ﬂ%h’[ ‘dﬁﬁet(ﬂi@éﬁ):d d@}{ro%@:hgn Béthp Qs@ﬁons include

such |.uori de "as S | orj de.

%%f"i“%’i“eo @G‘ﬁlﬁ Y’“ﬁég%lﬂ”\‘/%‘h?meb\ﬂt Q@ h@@é’aﬂﬁ T He's b‘PrLﬁrFaéﬁr or inan
pihaset iaohptanggof A0 nweiglit to 95/100damshoweighthat t he

coupling solvent(s) used can affect the degree of

;gf Egh%ﬁecﬁﬂ?t%rhlstt qce{ﬂ?gité)hg ﬁﬁgf%gﬁl etfhg 'gg 2 d%ettltﬂﬁ ethe{ or MTBE
eMethyhgert éwbEihﬁ@ r\étamrue@nltfrtame thel mpgéﬁé desi inelated and dried
b&BraRHR dO%lﬁéH WERbtHeP flghdB &9 'P)%p‘ﬁ'ﬂll@@ 'fackaged, stored further

wat er - S r eag | es I m sci b
BEICGsEp SN /r% P éWlS? ?n@%d%véna&b; ragepl SEW .uaﬁli%smtable fashion.
abdopdial @b bhe dngh@ra@prdaelﬁ rtah p@btm%uucaﬂlected hMIflltaﬁﬁg atBhed with

g (Eh 8k R ke FEe A T! st TR v e R e e

reaction may include one or nore non water- _
The present invention also provides useful techniques for purifying a wide range of

peptides, including GLP-1 peptides and their counterparts.

A particularly preferred purification process involves at least two purification

passes through chromatographic media, wherein at least a first pass occurs at a first pH
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m sci bl e reagents. An exenplary non water-m scible
solvent is nethylene chloride. In these enbodi nents,

W@ b®7neisiesat er - m sci bl e sol vent is preferably PCI/EP2007/056052

compatible with the 30 deprotegtion reaction; for
exanple, if a non water-m scibfe solvent is used

gﬁc? itq%a%P % ¥ec5111d ggs(s) %éafllé) N Kfasgyoqdfyﬁ—ll yl\/[gﬁefpergltera%@? the f];rst %s occurs at

21y @c@uc odl @thﬂg ghqe sbeorgh@gseqqcutsoat @!,é)pm@p@g i m@ferred embodlments, at
Q%Ht'ofn% SadsiARer Ac&ﬁ@%ﬂdlﬁ(ﬁk'&&nrs fpi"&)l; R)ee[ {JJ%E Qﬁﬁhggnder basic

reaction wth another pe forma_ fusion

bcrrbi%éqrﬁ) An dysfptive medgolgtragtiringd lsmsﬁé?ﬂqrh@nrwé cap fe described
pesk iadiraiVe Rkt 6ﬂﬁﬁifﬁln§’@3_lyﬁﬁafb@%ﬁ%§@&zll red@tift®from the

S EPRA B &E oo LhBatt it HehFt bt S Bt Hoth -
pepindend nide mhmdlpmtec_:ﬁrrg@nepst age tlhavedgh Gt chmlma]logrhpise pass is
:ﬁﬂ&'i‘ 6311 a ﬁﬂ&/ﬁb@&a&&&%ﬁ%&&%ﬁ Qﬂﬁggn&%ﬁ ﬁ% édtﬂr%de a pH of

asecoupl ' n

M a te dupreferplsatugyt 2sA sesaptl onssds th@ﬁ cargied gyt i@ a water/ACN

genfat 86td 9Htt§ta?r9ﬁoﬁ§)in@/%r RS @6 RfateOor BENNE 1O Bﬁ)v‘i’de a pH of
groups fromthe pepti de. The renoval

mor e prote

pugflééo hﬂef?mg’rhé@ 8¢¢ PAg groups by gl obal deprotection
typically wutilizes a deprotection solution that
i ncl ThesHamnluas ivdethet bdd agdade, pmn&iteaméorhmy inithle aahdfonm ionic
gpegleg Gt Ires nSh WA Ping %mgug’ e ecgdlgé cf%ts1¥abfl)f is sﬁéglenfl? low so that

ot ection 1 nel uc uoroa
adqsantlaﬂéfﬁe)ll ofHEnamum/acgl rgsidues is tlehpepsidBRBETROAgProtonated. The

i%l@'is- désfr&ﬂﬂl ngﬂigngﬁ@{ &f th&'%bgtaﬁﬁdl% a1l ihe a'ilﬁﬁqf) ggﬁrf'esﬂues in

! | uor onet hanesul nic aCI,
Ehér?spﬂéﬁ méWélalt aﬁé d@afptonﬁﬁﬁéi §Bprad avd by Cgmneﬁt%ﬂp%)f & be carried

bmhuﬁgsr&m €t RlcofRdrers b Hameeoasﬁ@hmﬂatsg:xaple;nlgarv&lenftﬁé peptide

b it Brogp Thde eyt MeuaefRisa st Ba BiFRERS | on

sloboutatagnaphgn al so i ncl ude water. As used her ein,

anounts of reagents present in the deprotection

c onp“?ﬁé f3111 Apldd & thy Bf ?éﬂtliﬂveﬁg @vzl bR fttler 11'11?5&1121%(1 with respect
wher el n" t he. anount an i.ndi vl conponen I's

toxthe dalloaangil u&trﬁufﬁ@?“ﬁflblﬁs il the: sﬁ@wga ParcRntggesapdratéos are by

VWSlLBRtNIQE othRAtitSexpRstliBiateand t he denom nator is the

total parts in the conposition. For exanple, a

?:ﬁxortnei“ og !ligdlut [ gn icont E%I#I n& TEA: EEOF DTT i rg ? the N-

100 parts btermémghind $#i2tmin protdddion gnahe HibandsBiught ,

and DTT at 5/ 100 parts by weight. 20 In sone

gnbog] Sn of 9 I ion can be

perforegglgltt er e?nr(l)(é g Bag(%gug“?d?&%&e acidol ytic agent,
preferably TFA, in the deEr otection conposition is

gr eattfallyhBrnog6ily-1anded TS TByjn wes Brsparedy hepupis of sapeys used are

Hapd pieléwRe taeposi tions include an anount of
acidolytic agent in an anmount of 93/100 parts by

wel ght or greater or 1n an_ anount 1 n the range of
Baparpgion 9§ Fer gHy-2tehlomtrifhBesiar t s by wei ght .

Materials MW Eq mmol grams mL
2-Chlorotritylchloride resin - - 52.24 35.06 -

Fmoc-Gly-OH 297.3 1.0 13.06 3.88 -
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25 The precipitation is typically done using an ether,
e.g., diethyl ether or MIBE (Methyl Tert Butyl

WEe9eny781Af t er preci pitation, the peptide is deGi/ERINY056052

i solated and dried before beigfg conbined with other
i ngredi ents, Iyophilized, packaged, stored, further

pt-ocesset—andior—otherwse—handhed—TFhis—rray—be
@ﬁmpylahyldmm @TEASU 1ahte fa_sbl on.30.7Accor|d.9ig to

Ul Sur t aor© appl Uabll l hc PT lI UC I S bUI I CLth Vi =}
Dnﬂléthyhfngnamhwwm 30 anp] e MIBE washes |to reduce 1270
II Ildl bdl t—Tcontent—to wa surtapre Tevel , dadllu fuirerl
BidhéetomEttanp(BEdNHL | nventi on pl so prjovi des Usef ul 1785

techniques for purifyipg a w gde range of  pgptides,
Db dly wdlumge MePraholp®PEAdes and their gqounterpdrts. A | 350

particutarty preferredfpurififati on|process |[I nvol Ves
boptapasel (IR purificat|{on passes through 1050

chromat ographi ¢ nedia, wherein at Teast a fi1rst pass
occurs at a first pH W 2007/ 147816 PCT/ EP2007/ 056052
-29 and at | east a second pass occurs at a second pH.
I\/br e210r1&f esiablas,chatged fd & 30 papspdcraconaind swellativith@00 mL

1\?[ \é%rpr§ggnﬁl:;%g 28 eéoﬂge lf)eﬂ%as Ql?eﬁﬂ&{sarﬂf a é%h?[?cﬁ{ & Fglif!) &5' gH and

one pass un

é%l it § selgmecd @}MF QQMK% & 135pwasadsiee: uTheu THEFtug g stirred under

Bagigen O ulrd fNStemPBratilrk ¥pbeat i ve node of practicing
thIS purification approach can be described 5 in the

Il t ext . of ty | tected .
bept Tl A Feafilionse v na R K wishg 75 mi
DME. fihieh alehpininhective pitds da the 2gITC(badsinywdeeM©a;q1eﬂe\dth 350 mL of
SR BEA 281 DS, 305, GA104 RAOUERILNG SRR AHG DMP

tographic
wp amgaeed (xoNvifadE mhuD(ﬁMl feylr @masd |Télﬂ teSIm‘gaSr@ @mﬂ@@ hY washing

Wi 3§(@5@frﬁ)’l‘P@eTﬁe F@'ﬁnqxfas RRAYS o J&oﬁs@arﬁ wel h@i@g@phy 2@ Qplibaded
2.. A secaqnd én carried out in a water/

gﬁ%ﬁ@ﬂﬁ/ﬂw%dé 11)'«}41% iR ROM &R %r  anmoni um
acetate, or the like, to provide a pH of around 8 to
B, ps&lfdplakt $ydhésis 0 8. 9. The pH val ues, whether acid
or base, pronote uniformity in that a uniformionic

Spe CS&?d %I‘Earsg gy%ﬁle 0k f/JfaQ ce%?l%@ P{lpﬁ%r%ﬂg %%2'6%% oftF;:h ca@liygj—ETC resin

H desir
Evadgd &rik 18azf|nh5p1/alals prefpatedan amt roofgbisdxpmpledudye rasint Wes swelled in

PeRl i sip) IHEL%E '39%1@5?2?‘(9@1’1@@5@@ solVBEt i RASEE ar&ﬂh‘e%esm was
desirably t substantially all of the

no SO t
Hﬁ%h’?é%@?&@é@’“ﬁ u%(ﬁVO]t ﬁ@iﬁ’éﬁﬁh I-de material are

deprotonated. The acid and base chromat ography can be
carr TEdresmU/tfasithlerﬁﬂﬂ@ht&T wete with 20% byaolend @péndme HHONMTE(5 vol.

to ast en the te is
SRR G PR TR e Prnok S der G bl REPL S SorafBAR 1
pipeddiot/N¥IP tohimoerdt ibgresphyas @@hThEvptinacivith é§\451(5 vdleeach wash)
R{gﬁ%@{wé &Y&Qﬁﬂ?éfgt wll now be further illustrated with

respec to t ollowing illustrative exanples In

the followi ng all percentages and ratios are
To prepare the coupling solution, the amino acid (2.85 equiv. ) and 6-Chloro-1-

Hydroxybenzotriazole (6-Cl-HOBT, 2.85 equiv.) were weighed, dissolved in 2.55x
volume of NMP then combined with DIEA (3.25 equiv.) at 5 °C to 10 °C. TBTU (2.85
equiv.) was dissolved in 1.3x volume of NMP at 5 °C to 10 °C. The two solutions were
then combined. The resultant solution was added to the reaction vessel. The flask was
rinsed with 1.3x volume of DCM added into the reactor, which was then stirred for 2-3




vol une unl ess otherw se expressly stated. Exanple 1 -
Solid Phase Synthesis of Fragnment 12 with Fnoc
wW@e@raesion at the N- term nus, and si de chai nPCT/EP2007/056052
protection on the Hs and Gu.,25 A Preparation of
Frnoc- d y- | oaded 2CTC Resin | ni%l ally, Fnoc-Qy-1oaded
ﬁoCJ ?a{ ?5%@ Cp THP ?a{nﬁ@fe wAgrglllﬂ]ed%op %alse%al%sﬂ% hg&etﬁe &laCtion for
Blemblfy -Iﬁﬁ@buplmgrne@qﬂonm |11mc0|va11@tp REETS3 hwrEtpasivok Kaiser Test),

OVVIn

Heab% 10k ves%el%s Qﬁrﬁﬁéd ﬁﬁd 1%%

- Fnoc-d

y-OH 2

Lgﬂﬂng &val %@r‘f@rmeél w@rgfrgs‘il s%ﬁltg)(ﬁ of
PETAEP2D0T9 @@@o”sfzer cor@@ e[§i0P§6 HWP@&SFP‘&FH% éhe(OBPElA}

g solution

129ddned 288 tid0redid whs WasHIdthMIME 0 firRET Sieol (daMrivadd 70hen

Di chl

Bret 5e0e e

ane

6HP

BUEHOIE €1 BRgn e e e PEg R iadebdated for the

chatigied atmin@add0nrhe frepherddi.c.cdachoordandf SweOtRBg —whibh-His(trt)).
400 L DCM for 30 mn at 25 C. The bed was drai ned

and %&%/I% %&ﬁ%ﬂ{%ﬁc %ﬁgﬁa%rég&lloﬁ%tw%%ﬁﬂecﬁFﬁﬁg& ll’ﬂ?(tt‘?)f OH and

Bt GBI R 58 2-F B ek 1% Abile of (A sehvath Bmeq. FEt) OH, the

J(hﬁ)hlﬁg GeadBSn %@fdﬂ&i@l t8REm) 1Bﬁ®y@@ﬁﬁ1n‘§|tﬁ@r635tﬁ)ﬂﬂel% after one
nce wth 175 en. act i

emai ni n

Py Frgeliately e@r@%@s @Péwa r%ﬁg@&fﬂ%w%@oﬁﬁ@ activated
Bifnoc Bt DOEAs (1 8tidr). sol ut| on for 1 hour. The bed was

drai ned, washed with 250 mL DMV two tinmes, and then

W' th Aﬁ Eglﬁ ig@\/}f\h i %@%@P‘fﬁﬁ ex?lﬁ@ lés@emsfol@c%ﬂﬁgvggrbh

resin was
to—a—constant vvcllgm e 382
&Ll 0adilh

A&qlalllfgﬁsi s |ghowed f VY

I UdUcy
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esi n
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@.55The
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ob.uent
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e dr

h NWP

aibred

150

(5 vol.
W68 Wk 2P1ss

26.0 |60

each wash
bjgll%vol unme

egm&gd f

VOl .

gs thgs1 tr

I ne i A NVR

elf SI 1

)
336 LI

P1pe
6.32

His(trt) 1.78 1.56 51.0 3.29 26.0

His(trt) 6.32 | 1.79 1.56 51.0 3.29

recoupling

26.0 260 |92

The resin-bound peptide fragment was washed with NMP (5 vol.) 4 times, DCM (6
vol.) 5 times, IPA (5 vol.) 3 times. The de-swelled resin was then dried at 35°C under

vacuum to give 22.58 g resin and resin-bound peptide.

C.  Cleavage of the Fmoc and side-chain protected fragment from the resin

The built resin from Part B above was swelled in DCM (12.5 volumes relative to the
weight of resin used; 12.5 ml DCM per g of resin or 12.5 liters per kg) for 30 min at 25 °C
and then washed with DCM 2 times (6.25 vol. each wash) to remove any NMP residue.
The resin was cooled with the last DCM wash to -5 °C. The DCM was drained and a cold



each treatnent) to renove Fnopc protecting groups.
After the second 20% pi peridine/ NVMP treatnent, the

W0 e®7n4was washed five tinmes with NVP (5 vol. BEEAP2007/056052
wash) 20 to a negative chl oragil test. To prepare the
coupling solution, the amno acid (2.85 equiv.) and

?0'119% §Q&TFWS&%%I§%? ot r§ ‘%Zt%l ?0 (’ \%35521@&— allido'st%?edffor 30 min at

NK@ Rm@mec(d rodaued ol FA) msadd(eda t@@le eepsiar .ty nawtrdizETFS. The
geav-ggg éc&llgt?ml&?as fﬁgﬁ"'édvof)r aﬂ@@bll@té& q—ﬂ é/ gkl Whlte :taﬁ% %Qée%n‘?é‘d up to

Lons were

o b he IS Tl vAR DO TN/ S hdde gk pie combined
waBekd @Ehv\i@séi)ﬁltlon-rmﬁe Dicas klewage sdlifi@edadddnlbideBwith water (7.5

dded t wh
Y TR R P R st S p SRR Pl st st b e M (350
twuatsZSaﬂC)Zﬂl@dpudéﬂaginerﬁmeslamécbowﬁmm tthd eatef when DCM was
}%ﬁlll I‘Fesf'ire&%?en(f Wﬁg l/‘xfasthlgﬁ mrlt%a&gtéro dfcff[ed fa‘f 96‘% %E |°8 ‘ndEl]c vacuum.
cou I N et

reacti o
Aol of 48 Kalf aec- Tfélbtg))G,LP t(ﬁelor) tWaéﬁbWs@Slel was
drai ned and recoupling was perfornmed with fresh

solution of activated am FQa@apied. After conpl etion of
the coupling reaction, the coupling solution 5 was

d t th NVP 4 t 5
or . PEReRah morRan SREARICEM he Froc pr of ect i ng

group and coupling reacti on cycle was repeated for the

r emaFmongslphiaded ACTHgedim wahprepamd B angourds of iemgenkreused are
H{tg@{] fgfloﬁng(tglgu) *Al b-*Hi s(trt)). Due to difficulty

e coupli ng reacti on between actlvat ed

Fryoc= I‘Ilb\lll) U‘idllu I‘I-I-\IU UUKUDU)- y- éblbdllu

t hePrepwstabi ofi iyooblit hhhobintgt RdinFnoc- H s(trt) - OH, the
10 coupling rTeaction was forced {0 conpl etionjby
dr|@¥lateriglst he reaction sol yMWn af Eer opmnhdur |grans | mL
i mediatel’y performng the recoupling feaction wth @
sgconhblorétrigdehlondd resined Froc- Hi s(trt) | 8&ol YHPOA. | -
AllT_Tea nts used Tn Part[B of this expnple arne I stled
i ) Hoeed- § table: Ani no §963c 1 1O EA TBTO-&ivP | -

MCouplln Acid HOBT (@) (nl) g%é (L) tinme
(q)P 1(SﬁP’f$)PY %IIIBG)(DIIEP.% | 17623, 55051, p43998 26:49 26. 0
1': b%3617(é) g 51.0 3.2D 26.0| 26.0 15%5
Hi|Spimpeiyyl forammide DYFSg 51 0 3. 20 26.0| 26. 0 60 1580
Hi 56 51.0 3.29 26.0/26.0 92
reéﬁl‘ﬁ %‘_Hﬁetﬁ%neﬁpe&}d sin-bound peptide fragment was 1840
WASe LR WYEA(S vol ) 4 times) DOM (6 390
Isopropanol (IPA) 1050

2-CTC resin was charged to a 500-mL peptide reactor and swelled with 400 mL
DCM for 30 min. The resin was drained, and a solution Fmoc-Gly-OH and DIEA in 8
volume of DMF:DCM (87.5:12.5 by volume) was added. The mixture was stirred under

nitrogen for 2 hours at a temperature of 25 °C.

The resin bed was drained and washed once with 400 mL DMF and once with 200
mL DMF. Then, remaining active sites on the 2-CTC resin were end-capped with 390 mL
of MeOH:DIEA (9:1 by volume) solution for 1 hour. The bed was drained again, washed
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vol.) 5 tinmes, IPA (5 vol.) 3 tinmes. The de-swelled

resin was then dried at 35C under vacuumto give
WQ@2003847316¢ esi n and resi n-bound peptide. C C eB@EHER2001/056052

t he Fnoc and side-chain prot ec§3ed fragment fromthe

resin The built resin fromPart” B above was swelled in

{8y 490 HITROMECh R Ll Qo fnes Ay B LRV B8 fsin was

g decmetial by wasatnngSIﬂ@XéﬁOdnL hBd. Thestesn wak died@M52C under

@écﬁﬁﬁl 108 BAstYRA welgﬁqg \ﬁ%%@%l?‘%f [SABY ?esﬁln)&nMMDs Hﬁﬁ/\l'eqléQOadmg
he resin was cool ed th the | ast DCM wash

fPﬁ roERehEE Y ned and a col d WO 2007/ 147816

PCT/ EP2007/ 056052 -32 solution of 1% TFA/DCM (10 vol.

Bt - Solfd Plnse $fhth)sisvas added and stirred for 30 min at

0O C. Pyridine (1. 3 equiv. of TFA) was added to the

Luti
r elafgec?léd hafs$gllﬂt[ is 'v%i? carF oIps%artl %%@%aﬁﬁg%% ¥ 'og-rbl%?cm
W@Slsle#lded@ﬁ fred rmpolt/ o Thzsesall ‘Aftahsévqﬂe@ imD &% (3Rgheldonp® min at 25
Wh% BENBS Vet wasd@hinkd, aEGQhé’\@e%Pl%s%ﬁﬁecFﬁmC{h%%n?es with NMP

th the cleavage sol uti on. DCM cl eavage sol ution
(/éa‘éotféﬁbbWﬁ@d wth water (7. 5 voI ). The resul tant
m xture was distilled under reduced pressure to renove

DCM (B&fksintvadsithét tré’a%ecﬁ)mce'ﬁhlﬂl D@}Btﬂydfehfnﬁe’igp&ﬂdﬁne in NMP (5 vol.

tat out om t he was I ved.
BB HRIBALEE ot E O b et et DR Rrg e P2Eng 260
p)psﬁdlﬁeANMErtreaanwme résint waawashed 4ix 7igneg wath NMP (5 vol. each wash)

d‘@ﬁ A b8 SR 17 - 10) - OH was obt ai ned. 10 Exanple 2
eeparat(lgi\‘ca)n él)% Froc- G y- 1 oaded 2CTC Resin

FnDc G y-1loaded 2CTC resin was prepared. The_ anp
of rbagEweE theeeurling solutigpeife pRIRGIGIG (- fgdtinh prd 6Chloro-1-

H&&ﬂ)&&@éﬂz@ma@&le Eeon-TIOBT 2. Chd@v. SDWefet WéighRels s dMalden UalkSolume

BN 0% s SRt Gl BbED b 5o ol 6781 (17 equivy

Bihi disphepgyh eRRy valnimes ! NMEA) 5 1(29) RE°CL e tWO s@0tiGusABere then

%ﬂg&lgng e%{{ﬁtngﬁ%hgt nékis:lfgggd 0388 P%igg(glg%s? gﬁ} (F%g%%ras rinsed
wBh 2.28T™velyraesi of R inledheedctos vghlgl@wahﬂllep eprpdior 2ehloews at 25 °C
and °@V‘ﬁ{e| £ g‘ﬂ! Wi Ifh(llgd Pdr 2 TG TTOdt 1S Bh ek Mhe DfEQ&lJnef%f Fofietion.

drai ned sol utj on Frmc-GI -
After completlon ofathe coupling reaction, the ¥ouphng solution was gralned and the

resin was washed with NMP 4 times (5 vol. each wash). Removal of the Fmoc group and
coupling reaction cycle was repeated for the remaining amino acids in the fragment (i.e.,
in the order of Glu{OtBu)—Aib—His(trt)).

All reagents used in this example are listed in following table:

Amino Acid | g 6-Cl- | DIEA | NMP |TBTU | NMP | DCM | Coupling
HOBT | (g) (mL) (g) (mL) | (mL) [ time
(g) (min)

Glu(OtBu) | 10.79 | 4.24 2.67 127 8.13 63 63 156

Aib 8.26 | 4.32 3.73 125 8.14 65 65 180
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vol ume of DMF: DCM (87.5:12.5 by volune) was added. The
m xture was stirred under nitrogen for 2 hours at a
wo eovpeemiare of 25 C. The resin bed was drai neRCHREP2007/056052
washed once with 400 nL DVF a_n? once with 200 20 nL
DMF. Then, remaining active sites on the 2-CTC resin

nno nf N CO Y I /n 1 ln.

vy & Aand o A v+ [aVa TN~ |

VWCT © CTT1T1U \.appcu VAVI I JyIYU T Ul Ve LA y
vidis(ime) sl WptG8op4.Bor 1 3Gur .| Pre bedilhas dﬁal nséIS 180
agai n, washed WD 2007//147816 PCT/ EP2007/ (056052 -33

two tines with 350 nL DMF, and washed four tinmes with
350 nL DCM The resin vvas then de-swell ed by washi ng

wi th 3X350 | PA. Th in was dried at 35 C under
(acublerrase of Esfwasment T80 gi ve 48.51 g of | oaded
resin. Analysis showed a Ioadi ng factor of 0.54

mol The b&ltBesibohs Gadhlad sethSYyRIPhEsoE) Seteslaphage DCM (6 vol.) 8

€Sl S ar out .st art|
BB R R B T R en R P b DB B Ry Bt o o
x‘}v&sr @V\EIIH@ECM apcM (-360 tert)0 °Co lsolBOOJrlmﬁl%tTPz\BDCM (Ihevl.) was
%XESQ{&"&@ tresWﬁaﬁﬂqﬂ'o"E‘ hﬂﬁ?re \%Edstfntéﬁ &) d@?gﬁﬁn@ 693 equiv.,

e tines eac e resin

WaEFA N dhagesd Eithewpactondp ﬂlﬁutzw@tﬁlgﬁ %‘r ¢ diaprgeiseliugien was
ESleNVR it FheVREk. WEIRCH e vESatwiRRed ub@o DS POMBe FliGwas washed with

ﬁcg\i ??é Elg)/ ]I%Ir ou%f%%ﬁ%d }I{’Eﬁ éhserec %r‘}%ge\,@gﬁftmsm%Dngolutlon was

tomeinedwtith Wwil? (18 volol Theastltama siixturé wasadisdbpdtunder reduced
gﬁe s%rrga)l Lle810 %b.;)l\:f grﬁf t%fraart %g Lg? %% lﬁ%lgfn%gtl}érgélﬂ}tétg@ bu{ ﬁgm water

H;ldm E@@@ﬁz mrmvad lee ft@n@int MaBRWashed Wl@qmtvr andyisied at 30 °C- 35 °C
ﬂﬁd&@@&un‘i"@ﬁﬂﬁ\b@‘il '1@ Fnfot-(AGh? ;)‘@EP lgf 1 gf%%% ?ﬁ‘eﬂi) was
conbined with DIEA (1 9 equi v.

f’lltarpeéquw ) was di ssolved in 2.28x voI ums of NWP at

5 Cto 10 C The two solutions were then conbined.

The resultant solution was Eaaéett ¥ 0 t he reaction

vessel. The flask was rinsed wth 2.28 vol unes of DCM
ynto eac ' irred for 2-3 hours
ét Zg}e%gﬁ%l%-ﬁ Ogg%.cy@kgg%dgﬁn%%ﬂ@mg%s%pul |l ed for a Kaiser
Test to check the reaction for conpletion. After
compFapiéay-dfade¢h dCEGUptin gs Peheteil ohhe arheurdpalpiepgegts used are

Bt BNowaS talfi@i ned, and the resi n was washed with
NI\/P 4 times (5 vol. each wash). Renoval of the Fnoc

g and I ON _CyCl e was repeated for

th F@ﬁaé}%qu”ﬂg% ﬁelgf %%ﬁﬁgo;rﬁyl Ot ragment (i.e., in
th ||(ﬁR||\_ Jb- *I—lls(trt))_ 25 Al
r eagaatids used in this exarmWe ar eEhi st ednmol f o] gramisngmL
table: Amino Acid g 6-A 4 DIEA NMP TBTY NVP DOM
COURLY B tritylchloride resin | - : 60.88 | 40.86 |-

Fmoc-Gly-OH 297.3 1.0 42.58 12.66 | -

Diisopropylethylamine (DIEA) | 129.25 1.48 63.21 8.17

Dimethyl formamide (DMF) 1380

Dichloromethane (DCM) 1840

9:1 Methanol: DIEA 390
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20

25

30

HOBT (g) (mb) (g) (nmi) (ni) time (g) (mn) Gu(QBu)
10.79 4.24 2.67 127 8.13 63 63 156 Aib 8.26 4.32 3.73

WQA287847846 65 65 180 WO 2007/ 147816 PCT/ EP2007/ BEGOBR07/056052

-34 His(trt) 15.68 4.31 3.69 125 8.12 65 65 180 C.
Cl eavage of the fragnment fromthe resin The built

I est—was—washetd—wth—NvR—(5—vol)—6—tirmes—andthen
DCNsqpsopeniol JIP8) times to|remove NVP resi due. The resi h000
was cooled with the Iast |[DCMwash to -5 C. 5 After
draining DCM a cold (-5 Cto -10 C) solution of 1%
TFA/DCM (10 vol .) was added, and the resultant pot
mxture vvas stlrLedfor 30 mn at 0 C Ig}dlne 3

equi ¥ CTC gpinraschaiged K PetnLerspifiereaeiqr past syedled with 400 mL
UfmlﬂﬁkKMﬁuﬁmHeH}ﬁhmﬂmﬁuﬁﬂQﬂM@Q@hﬁ@hd&m&ﬁGWﬂSHand[HEAins

|| ec the vessel rmed up to

S R DO T T S R TR TS v S e hftrogen for
2 hres aandenopaatnedofi23f@. t he cl eavage sol uti on. The DCM
solution was 10 conmbined with water (10 vol.). The

r esuirf afld Whodrkined yl\@c?wgé Hlokll?(,e\glthl qg@fnﬂlﬁ ?ﬂen, any remaining

pressure to renove torr
AGtig sssstonghe dii ¢ a%sguW@fetenWel?ﬁe\ﬂa@& 390vm f MefARRENEA (9:1)
&ﬂﬂ@MﬁﬂHlThﬂrﬁH@QQﬂﬁksH@ﬁn&@&ﬁﬁQdWWBﬁnﬁ@h@hﬂ%ﬂdnﬂ[m@@andﬂwn

s Doyt et PR G v gy Aledy e sl azp mL IPA.

The fexmnpdselrizd aA35 R epddrahdiam of a F(limta-nﬂwyrgho'a@@b XA of loaded
[ prepared. The

Fé%l% RP ﬁ%?shsgyaedélqgﬁﬁ%ég&:of&% ?ﬁ in foll ow ng

table Preparat|on of Fnoc-dy- 2 Chlorotrityl Resin

Fat ebolid Bhawdmthesiol grams nl 2-Chlorotrityl chloride

resin - - 60.88 40.86 - Fnoc-dy-OH 297.3 1.0 42.58

12. 68olid Shass E&BMIV@E BatkiedoBestdrgh g&«)‘thh%%a%%f Enfb3-@$-224TC

(e %fgeféwé SR e s B n B Shbon AR min at 25

mmmsb%ﬁ%& drained and the resin was washed and three times with NMP

(5 vol. each wash).

The resin was then treated twice with 20% piperidine in NMP (5 vol. each
treatment) to remove Fmoc protecting groups. After the second 20% piperidine/NMP
treatment, the resin was washed six times with NMP (5 vol. each wash) to a negative

chloranil test.

To prepare the coupling solution, the amino acid and 6-Chloro-1-
Hydroxybenzotriazole (6-Cl-HOBT) were weighed, dissolved in NMP and then
combined with DIEA at 10 °C-5 °C. TBTU was dissolved in NMP at 10 °C-5 °C. The
two solutions were then combined. The resultant solution was added to a reaction vessel.
The flask was rinsed with DCM (see following table for amounts) into the reactor, which
was stirred for 2-6 hours at 25 °C- 27 °C. The sample was pulled for Kaiser Test to check
the reaction for completion. If the coupling reaction was incomplete after 3 hours
(positive Kaiser Test), the reaction vessel was drained and recoupling was performed with
fresh solution of activated amino acid. After the coupling reaction was completed, the
coupling solution was drained and the resin was washed with NMP 4 times (5 vol. each

wash). Then, removal of the Fmoc group and the coupling reaction cycle was repeated



10

15

- 35 | sopropanol

WO 20073078m6 N.

(1 PA) 1000 2-CTC resin was charged to
a 500-nL peptide reactor and swelled with 400 nL DCM

The bed was drai ned,
Fnoc-d y-OH and DIEA in 8

vol

of DMF:

DCM

(87.5:12.5) was added. The mixture was stirred under

R REREE o

an

oZaCE;%\l;i\g 21}11%%!3

etn? r(TPeg)ri

nce w

t

R

5C. The
Ofg)l\/F. Then,

ghy OtBweAigHidot)ve sites on the 2-CTC resin were

end- capped with 390 nL of MeOH: DI EA (9:1)

for All'ﬂ%%'éznts U5 iR eRls WREn Ik ateNREEd iMASIMRENG MBlel | TBS W Th
350 ni DWF,

sol uti on

and a sol ut i BEI/EP2007/056052

and then four tines with 3 nL DCM The
resin was [de-syiel'Ted oy washi ng With 4 x7250 nfE T PA _
18mithe regigd waP-al-i edDHIA 35 NMEngdBTVac i o| RCM | Coupling
cengt ant Veight| fEpgi M&/Rd: 92nd)01 (beaded mies| nL) |
Anal ysi s shc()]vvec alo d%né_g@f agtor) ()ééo.agz %F/ g.nnB). lm_e
Sol i d Phase Synt8&<Ws| Solid |phase|synt hesis wab (min)
carried out starting with 24.43g of Fnocid y-2;CIC
reQi( Rt Yaddd-48t 49772 /g. he rés’n wadlswe| (ed inplso
DCM (250 1z).65qr/130 mingt 25 15|@.6The| DCM spl vent
was—drarngd—and—the restmwas wasied—andthreertines
wAibh NMP | 0518vgl4.9eaci.2@sh)|.14The | P8Si n Wag t heno 352
treated t\;\/i/;:gSVM/tIIgSZOO/IQiSperi di ne i/p6§\ll\/P (5 vo|. each
treatment ) t'0" rlenove [FMDC priotectiing groups. After the
sggond 20%o,pisperd gi ne tirgat mentes theseesin S
vval(thed_ Si » tp/4i3mes'% th ﬁkg (5 7?/ol . eﬁ?h vvagﬁ) t 33%\6 0
neeenlipg | 2032 HI/B8ani | /0%8st .| To prépdte the colpling
sol ution, [the dmno acid and 6-Chloro-1-
HytksRy benZétlfilaz8) e (620 - hddt) waPESwe( ghed, | 70 180
di ssol ved |i/n9NVRP13ad thaa gonbingdiwath| D EA at 10 C
S—C—FBTfdrwas—dgissotved—+nH{ivPat 10 CG—5b C—Fpe—tw
silsuiri)ons |werse |t clomid ned.72The | sasul t agé so| 86 i on| 180
was agded t r tilo esgel . 2% ,The flask was
RISV To B i48 /?gze flglol owilng ta /%&?or anounts) into

the reactor,
27 C. The sanple was pulled for

Eineeperam

cti

ne Fhaviese

the reacti on vessel

o

eti on

cou

e

e

which was stirred for 2-6 hours at 25 C
Kai ser Test to check
If .t
FigsaPac oysakt

was drai ned and recoupling was

reacti on
r Test),

per f Sherealltwidil wa$ wedhled sathi¥ Mdn( 5obl. a6 timeatstDaM (@vol.) 7 times to

ggf%gaﬁ%%ﬁzhé%

’Eoyv(s:f i%h Y\llgg bge%paedateg gyr\llg?ne

En%‘é RLOIBY
ut'ion

was

m@ﬁ%é fa

ral ne

2 1037 /eqllﬁz.so ?otalCITléA%Por neutra

e resin was
srdelang thi regypbel wisneashedwitba collch C itasR)C) Tation of 1%
TEARYAM @Qfi 26R6l1 FePs nghaup °@.nﬂ1etd1k%v%@é91u*tiaﬁ Wa§@61ldcRA in the flask,

007/ 0

?izmg

605

%rgfggﬁ\frﬁsﬂqp |—§ !S(?.dl?hetlf@l\/[ was

2I“FA. Then,

the second portion of cold 1% TFA/DCM (6.14 vol.) was added to the reactor and stirred

for 2 min. The second cleavage solution was again drained into the collecting flask. While

the vessel warmed up to 25 °C, the resin was washed with DCM 9 times (8.2 vol.) and

drained into the cleavage solution. The DCM solution was combined with water (8.2

vol.). The resultant mixture was distilled under reduced pressure to remove DCM (350

torr at 28 °C). The fragment precipitated out from water when DCM was removed. The

fragment was washed with water and dried at 30 °C to 35 °C under vacuum. A total of
14.02 g of Fmoc-(Aib®)GLP-1(7-10)-OH (86.6% yield) according to SEQ ID NO. 7 was
obtained. Analysis showed a purity of 94.3% AN.
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-36 for the remaining am no acids in the fragnment
(i.e., in the order of Qu (OBu) -*Aib-*H s (trt))

WoR07TneEByent s used in this exanple are |isted PEI/EP2007/056052

following table: Amno g/ 6-C- D EA NV TBTU NWP DCM
Coupling Acid Eq HCBT (g/Eq) nL) (g/Eq) () (nL)
time (g/Eg B 4 9

70 70 180 Fi.¢ A8 v

140 9.33 70 70 352 Finac 6/51b751G6£ 1@3%)4QH65 Aib 4.73
2.48 2.15 72 4.85 36 36 120 recoupling /0.83 /0.83

AD. OB BroBn I ok Aib Aok 01RORA;Y9, 140 10.98 70 70

180 .94 /1.94 /2.14 /1. 94 His(trt) 10.80 2.90 2.48

72 5.49 3 6 1 recaoupli /0.97 /0.97 /1,07 /0.97

5 C F@Péé\}ﬁ%g@d&g SeRE SFragreAreidc] hexmours olqeganiysed are
lifted inefellowihlgeatideli 1t resin was washed with NWP (5 vol.)

6 times and DCM (6 voI ) 7 tines to renove NVP. The
S N Was c oled %he l ast DCM wash to -5 C. The
RieRag iog o4 FW@@ Chiogotyisd ResBed was washed with a

-5 Cto -10 C) SO ion|of 1% DCM (11. 26
3%&¥&Fg¥ 5 nnat 0C $hg cl vaqe1§61 ti ﬁs mL
D | te N h flask, |10 to|which d. _been

?Cﬁ} %Mfléoé, 'Y of | fotal |TFA) flov Reut f 3@8& ng |-
e the second p on cdg % TF gCM
ﬁTECI}%PqHWaS added t 9#%1% eg{:t ar lqlngéljl 4|8 far
nd cl eava I tdq0N agal n drai ned
plg?q{é-&?otﬁ?l%%ﬁgng flas g@%l Iléé3I9 th\é%\'slzgsse \?gr med up
JUQEMQ the resin was washed|{with DCM 9 tipes (8.2
) and drained i nto|the cleavagdg soluti pn. The OCM
Dultlﬁf(hﬁ fparmamitedDME W t h water (8.]2 15 vol.). The | 1480
esul tant m xture was distilled undgdr reduced pressure
b Didieroretiane (BE)D) tort at 28 © . The fragpent 1840

Feci_pitat t fromwater when DCM was reppved. Thie
3dﬁ@ﬂ%aW§dD hed with watel and dried at|30 C to 3¥°

nder vac A total [of 14.02 g |of
BEPERRBEN M. 1( 7- 10) - 1 (86.6% yidld) acchrding tol 1050
SEQ ID NO. 7 was obtained. Analysis showed a purity
of 94.3% AN. WD 2007/ 147816 PCT/ EP2007/ 056052

-no-h-cf-**m<f-*—'r\>f\—roo<ogﬂ

2-CTC resin was charged to a 500 mL peptide reactor and swelled with 400 mL
DCM for 30 min. The bed was drained, and a solution of Fmoc-Aib-OH and DIEA in 8
volume of DMF:DCM (87.5:12.5) was added. The mixture was stirred under nitrogen for

2 hours at a temperature of 25 °C.

The bed was drained and washed with DMF, 400 mL once and 200 mL a second
time. Then, any remaining active sites on the 2-CTC resin were end-capped with 400 mL
of MeOH:DIEA (9:1) solution for 1 hour. The bed was drained. The resin was washed
once with 450 mL DMF/MeOH/DIEA (4:0.9:0.1), once with 200 mL DMF, and four
times with 350 mL DCM. The resin was de-swelled by washing with 3 x 350 mL [PA. The
resin was dried to a constant weight to give 45.15 g of loaded resin. Analysis showed a

loading factor of 0.24 mmol/g.

B.  Solid Phase Synthesis
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-37 Exanple 4 - Solid Phase Synthesis of side chain
protected Fnoc-(A b35) GP-1 (23-35)-CH A

woe@pasmté on of Fnoc- Al b-1 oaded 2CTC Resin PCT/EP2007/056052

Frnoc- Ai b-1 oaded 2CTC resin was 3Pr epar ed. The anmpunts
of reagents used are 5 Ilsted in follow ng table:

Pr epﬂg %?FFI%OC A@ﬁg'ég@ E% nq\} t ad{r{g <} g1 3 gi ) I[}{E}o?fglv%lrés charged

OFO Iresi
B>9a %ctm@l msel archpeellad in REMBOIZ0 5nIJ) for AN min a2 58%. The DCM solvent

Qaé %Rfeg%dethgwsﬁmv%ewajsggd 'gﬁ‘eeztnﬁgs x§§h ?@/Iﬁ(@%l(c@cﬁ%sh)

D net yI for mam de D| chl or onet hane
1840 I\/Eth nol : EA 450 opr opano] (.1 PA)
2- CTEh? @éﬁnﬁ”‘%ﬁé erp et erbiaviecoVith é Yo ‘HB?)PHPSEd‘Péé}E%Tg/fP (6 vol

%ﬁ_t&‘dﬁhérﬂ)ﬂtdl\ﬂehﬁvlé G&oﬁ@rotEXfMg@bup&OAfférﬂthe Ikenb 6% p¥asridine/
t
P RE o ADle Rl s Wb o MR P P e

was stirred under nitrogen for 10 2 hours at a
t enp&e atapeee the cowling sThgioheattie wandnalacad hledV Seaqaivineasideldhydroxy-

YhiizBtribre A HFHatP '@H@Md@z@t@ 2'@-7 u%/eél:'@ag dlstsd)lU@d 1nT5"§{‘volume of

renﬂ|n|n ctive sites on esin
s elappetd W Q@@dbemtombmewm adﬁé/@égolfng of LRBIZH(20 equiv.)
frioMP (krvol. Tihehed maP1dnaniaed ul.q;f) Gvak a8ddd toake NATR@Sh vessel at
5 A ey b n el

vasdl wasweissedevigwe bt ed uibng ofd@XIV igtowh¢ feadox, v8bEh whs thBAstirred for 2

%gl?ri g{ SSSAC? T}P%zec?ggbrr? gessgér?] w%zgpﬁetdaml %@l\/%g'% réa% 181'1 \éf%s repeated one
reee Bme afithgrah sewbon gf agivated |arrnncph<a@ él.85ma é‘s‘tes thmecond

g(QQ)Ylél%‘?’ga%gl@n R& écﬁﬁ’ﬁl@ga/ e @Q@ﬁm -s8B11ibH WAl dehifdd and the resin was

C.resin 0 factor
eﬁylt%eNM %%lfn@%{f vol, &a‘g\i é@gﬁ > (ruwyval &IéhaF%\% erosg and
td’hpﬂ)@Mr&aJ;ﬂ@n B¥cle W re & tdd fOr de raﬁafﬁlngThﬁmDGMdS 3] th%rﬁfagment (ie.,

ﬁ}% éfer 8?Eysé§%cﬂ—t>\?a§hrLee%—> r\?)l? ocv)va Sﬂa—»l e—»ﬁﬁe—»brife(%)tigﬂu)t—»

Lys(Boc)—»Ala—»Ala—»Gln(trt))

All reagents used in this example are listed in following table:

Coupling Reaction of Fmoc-AA(23-35)-OH Example 1

Amino g HOBT |NMP | HBTU |NMP | DCM | DIEA | Coupling
Acid hydrate | (mL) | (g) (mL) | (mLO | (mL) time
(g) (min)

Lys(Boc) |2.12 | 0.76 30.0 1.83 15.0 15.0 1.1 120
Lys(Boc) |2.12 | 0.76 30.0 1.83 15.0 15.0 1.1 120
recoupling

Val 1.53 | 0.76 30.0 1.83 15.0 15.0 1.1 120
Val 1.53 | 0.76 30.0 1.83 15.0 15.0 1.1 120
recoupling

Leu 1.58 | 0.76 30.0 1.83 15.0 15.0 1.1 120
Leu 1.58 | 0.76 30.0 1.83 15.0 15.0 1.1 120




The resin was then treated twice with 5% by vol une
piperidine in NMP (6 vol. 5 each treatnent) to renove
WO-p9C/14180¢ ect i ng gr oups. After the second 5% PCT/EP2007/056052
pi peridine/ NWP treatnent, reS| n was washed four

times with NWP (6 vol. eachvva To preparethe

et oA oAl s AN + hao ot ) o
COUpMNT T 1Ty ourugr uUrT, (9] C (J.III IIU abl U \J. .J Cqul . } arl

1repgupliogy- benzotri azol e npnohydat e (HOBT hydr at e,

7.0/ equi Vﬁ(ﬁ Were digsolved in 3.5x vol ne of | NVP at
5Ip(Bec)10 237and@-1hen |38%bi ndeéb3wi t h18.016]| 15.M sbdflut i ¢A20

of HBTU ([2.0 equiv.) [1I0 in|NVP (1]5x vo.%. Then 2.2
nIPOPEA (233 q7@| v )| Mds 1dd3éd tolpRe aétPvaridn | 120
v&g&qjhngt 10 |C The nesul tant sol uti on was

ad + A r ccpal

aad LA o Thao bt 1 v/t on
LIaIIDICIICU [N a CG.LLIUII VY CTOSOSCTT . rc avitr vatl UT1

Q)

velasel wasl.42 N9 W t{130D. 5X 13l une 18 DCWb.ont pitithe | 120

reactor—which—was—then—sti+r+red—For—2 yoturs—at—25¢

Thla react|ilof y@smel Wae.0dr ailrsad. The.ocoupb.ong| t.eact if apo

Vas refpeated one nore timg wth fresh sol utipn of
ActNPAT'Ed ani na acid (1.87% eq) Alter the second 15

cqupli ng e tigon wag spenpl qtad. { e qcoliph hng| $91 uti g5,

was drained  an the desin was _  washe ) times
(@ vol . €acdy Wash) . Then, ner@val ‘i’%.oth-éE 9noup| 120
and coupl ing|reactign cyclle was fepeate or|the
rl’@ﬁ%‘mlinﬂg amno acidg in the fragpent (1.e., |in the

or der of

L%E( Boc) - VAl 19 8u- * T (Bog)-38Al a 1P Le- 1 bRE- * G -d( O BUFO

Lys (Eoc% 1" A a-*Ala-*Ain(trt) 20 Al reagents
u%léed in t|nie e>987|§pl e|aPd 1 dtddd i h1PAI JM'HQ Bl e: | 120
G@tmlplmg React/i on of |Fnoc- AA(23- 35) - OH Exanpl e 1 Ami|no

.

HOBT NP HBTUNVPICM BHEACouptng—Acid—hydrate

(@mxot@,)) (M3 | 6O ( 1F13p.0t i 8.83( ) | (LBOn) | L§:8( BPE) 2. 1220

0. 76 30.0 1. 83 150 150 11T 120 [Lys(Bpc) 2.2 0. 76
36lugO1B183 UL, () 01%. 0 1.30.0120 1.83ecolipbOng| Vab 1| 53 0. 7620

.83 15.0 15.0 1.1 120 Val 1.53 0/76 30{0 1.83
%@C%Jp}l&lg 120 rcmmlnl i pg leull. 58 0 76 30 0 1. 83

15. 0150 1.1
115«,5 43 Gl 120 Leuok 581976 3059 1183015)9115. 0 129
2007/ 147816 PCT/ I:D')nn7 056052

!\'\

07/147816 PCT/EP2007/ 05605
(B&l)l no.ir pOBec) 2.386 0. 16%330. 013083 1500 1510 11320

recouphng
Ala 1.41 | 0.76 30.0 1.83 15.0 15.0 1.1 120
Ala 1.40 | 0.76 30.0 1.83 15.0 15.0 1.1 120
recoupling
Ala 1.41 | 0.76 30.0 1.83 15.0 15.0 1.1 120
Ala 1.40 | 0.76 30.0 1.83 15.0 15.0 1.1 120
recoupling
Gln(trt) 2.77 1 0.76 30.0 1.83 15.0 15.0 1.1 120
Gln(trt) 2.76 | 0.76 30.0 1.83 15.0 15.0 1.1 120

recoupling
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Trp(Boc) 2.36 0.76 30.0 1.83 15.0 15.0 1.1 120
recoupling Ala 1.42 0.76 30.0 1.83 15.0 15.0 1.1 120

WOL@7/1472 0. 76 30.0 1.83 15.0 15.0 1.1 120 r eRCUPPI0NTY056052

lle 1.59 0.76 30.0 1.83 15.0 15,0 1.1 120 1Ile 1.59
0.76 30.0 1.83 15.0 15.0 1.1 1 recoupling Phe 1.74

1 sarie g syl i Suup i, BTl e
80h®AMg§ vob), and 5 tignes withiisepromnel PBu)S vel. 9 Zhe byt 18gin @vas dried

At B3 dr $Rufiml 143%219111t Eé@ﬁﬂ%&%bﬁ&u{eﬂS(BOC) 2.12 0.76
30. o 1. 83 15.0 15.0°1.1 120 Lys(Boc) 2 11 0.76 30.0

é. é g 0.1, 1 1 ecouplln Ah .41 0.76 30.0

- 83Cke8Vage phths inteyme te MEDeNt F9npbui Tepio 1,83 15. 0

15.0 1.1 120 recoupling Al a 1.41 0.76 30.0 1.83 15.0

15. 06.6.ghf bADt refihdroin 480ve . wibe 8€:118d in B vbhurle DEM fdr. 3Dmin, and

e G0 P A Dkt i 2500 s by Pt D (B2 vol a
127 tor-é @ dupwvasrgldpdband g1 itrafpg 36 nPcay ER200r/B86@E 20l utia was
J(hﬁcll%l II{/IIIIDB ﬂﬁseksc'oﬂtamﬁﬁb?%hﬁ& @9 3 l@b[ul‘()@@fhﬂ'lj)% WhtllQ vﬂarﬁﬁ to 25 °C,

(6
therfé%n Wi ﬂlrr@owlb E)%nHTA/ PXCPA (1G5 xpdy for, 5n11ﬁ@n6 @wl@m@ &rpquiv.)
wasadled ! eﬁfter&goﬁﬁr @érjbiﬁﬁ@!i tM@@‘dthﬂtﬁBhn Wi c%ll@ct@d) IThte rés®$vhs washed
we t al. ne C t he
PRA G PREn B0 ARG e e SPBIER o ot (RggHDCM =
ddovhewesudtastvaidtedt was distilDxd vodarmed doel/pfasur8 @memovamM (350
torr at 28 °C). The fragment precipitated out from water when DCM was removed. The
fragment was washed with water and dried at 30 °C- 35°C under vacuum. The cleavage
procedure was repeated one more time. A total of 2.36 g of Fmoc-(Aib>) GLP-1 (23-35)-
OH was obtained (a 92 % yield).

Example 5

A.  Preparation of Fmoc-Aib-loaded 2CTC Resin

Fmoc-Aib-loaded 2CTC resin was prepared. The amounts of reagents used in this

example are listed in following table:

Preparation of Fmoc-Aib-2-Chlorotrityl Resin

Materials MW Eq mmol grams mL
2-Chlorotritylchloride resin - - 59.67 40.05 -
Fmoc-Aib-OH 325.5 1.0 14.92 4.85 -
Diisopropylethylamine (DIEA) | 129.25 2.35 35.20 4.55

Dimethyl formamide (DMF) 1280
Dichloromethane (DCM) 1840
9:1 Methanol: DIEA 400
Isopropanol (IPA) 1050
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cooled to -10 C. The DCM was drai ned and a cold
solution of 1% TFA/DCM (12 vol. at -5 Cto -10 C was

waeed4msnd stirred for 30 min at 0 C. The cl eaRElyEP2007/056052

solution was collected in a f}ask contalnlng pyri di ne
(2-3 equiv. of TFA). Wile warmng up to 25 C, the

i pyrarL i 2l b A 60t 0o a8 Rl lenl LR mt.
BGM fert3@sming ﬁbe bed was dmlrmé@ndoﬂ sobgioad’mathaibr @& mld/laIsEA in 8
Yashebf DMIE: bd@@%?‘% 4 b BPRad el Oi'he)mmﬁ‘hje Mﬁf@cﬁﬁ%r nitrogen for

wer e conbi ned wat er (water/DCM =
?égmseéme%’eﬂtufeeofv%ésCm stilled under reduced pr essure

to renmove DCM (350 torr at 28 C). The fragnent

pr ecTipé béﬂ wab driined hodrivigice fvitk B0 rﬁx:MNerHeﬁrmmyadmafﬁlﬁeg active

f. d h

HlRET L2 itt: TR I Sy iR b OBl P ST Etution for
bheundhe bt‘d mes dlAHtedt wihshed ofie BBegvithf 40Brmok DO, bBE)tln&\PLﬂi 200 mL
b%/ﬁ: 3RY 'foLgillﬁ{\%SﬂNlﬂpgﬁj AeHE. ’9% réél}(l'v@ﬁ‘ijl% sw@féfw xﬁasﬁmgA\}wth 3x

Pr epar ati1on -1 oade

APH- Thragein veetiaed és@ FOTREL yﬁ@bhﬁ%ave e Spfdotted resin.

Ahal ﬁ@g@weaaw&ﬁﬁhgpﬁabhbﬁo 3@texpnpl e are listed in
followi ng table: Preparation of

otrityl Resin Materials MNEq mol
ran@‘ﬁlﬁphaﬁ%ﬂ E]F%strl tylchloride resin - - 59.67 40.05
- Fnoc-Aib-OH 325.5 1.0 14.92 4.85 -
Di i sdgidophasesynihicaivivae c{rbeEANt sta®ing i, 139g38 Fa®c4AiBS2-CTC resin

ng&f 5136 30 Iﬁl/@%nﬁf &gmé)&s ggdllgcl?gfr}\gggﬁgﬁ%i? 20 Ty 25°C. The
%M@@W%mﬁem@m@ OOFNOSE0FRhe wtgn@r@th iM (el each

wha) 08l thReeaindQQviF-NREDLd W h&pwhdn. and swelled with
400 nL DCM for 30 mn. The bed was drai ned, and a

(o7, EhaBse Rl Vet ot fatb o PR Sler

nedtnegeto frernoveZFrhoupls)t@;tmg gteempp.ekiadr mheseoéncﬂﬂ)%.pipirﬂ{hE/NMP

ngg[m%? tlgg I%E E%s %ghe\ﬁas%p&ge%ﬂﬁ Bﬂvgﬁ ((:(5717 W-ggl‘@n[t) a%gative

sites on
efﬂ@lra@émﬁed with 400 nmL of MeOH: DI EA (9: 1) soI ution for
1 hour. The bed was drai ned, washed one tine with 400

L Db prpage the U@up&lntgrﬂoﬁl@@n,r‘ﬂhe amino acid (1.7 equiv.) and 6-chloro-1-
hydroxybenzotriazole (6-Cl-HOBT, 1.7 equiv.) were weighed, dissolved in 2.6x volume
of NMP at 10 °C- 5 °C, and then combined with DIEA (1.9 to 3.0 equiv.). TBTU or
HBTU(1.7 equiv.) was dissolved in 1.33x volume of NMP at 10 °C- 5 °C. The two
solutions were then combined. The resultant solution was added to a reaction vessel. The
mixing flask was rinsed with 1.33x volume of DCM into the reactor, which was then
stirred with resin for 2-3 hours at 25 °C- 27 °C. The sample was pulled for Kaiser Test to
check the reaction completion. If the coupling reaction incomplete after 3 hours (positive
Kaiser Test), the reaction vessel was drained, and recoupling was performed with fresh
solution of activated amino acid. After the coupling reaction was completed, the coupling
solution was drained and the resin was washed with NMP 4 times (6 vol. each wash).
Then, the removal of the Fmoc group and coupling reaction cycle was repeated for the
remaining amino acids in the fragment (i.e., in the order of Lys(Boc)—Val—Leu—
Trp(Boc)—Ala—Ile—Phe—Glu(OtBu)—Lys(Boc)—Ala—Ala—Gln(trt)).



DMF, and four times with 350 nL DCM The resin was

de-swel |l ed by washing with 3x 350 nL | PA. The resin
wor®7d4sised to a constant weight to give 45. 32 BCDEP2007/056052

| oaded resin. 10 Anal ysis showed a | oading factor of

0.30 mmol/g. B. Solid Phase Synthesis Solid phase
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M ER) ve th YaE 3 ft@'caﬁﬁile%ﬁ Tl*llfref%?é bGthV@%pM%:‘Hﬁglc;nWOr

ti'mes with DCM ( each

15 ,
HstPaavet Gl We%ﬁfoxli@%} reerh@e% (é§p sovplingpas followed by two
fdc@@iilﬁ%sl \Mls@eao@nt BnARYdP WRe LéeditB %ndiﬁa[NM% UrBedt@dd. re@a®Bund

T bR ot RS 5P e

vitisiond’ ofithe $ubsapieni purifidvRoi} By mmlvmgehe mpasgties fardr@m the desirable
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zaft't: aéﬁm (ﬂé&gﬁa %pggclspgn{%&}oaeqw V. ) and 6-chl oro-1-

hydr oxybenzotriazole (6-C -HOBT, 1.7 equiv.) were
wei ghBdeagents yeadyia ghip ﬁxaznm agdistsHen f@kowah 10 G 5
C_and then conhined with DIFA (1.9 to 3.0 equiv.)

TBIU or HBTU( ;ﬂtoal?ﬁg#kgqfhﬁ%ﬁ}ﬁh@ two XEE%?)I gh)l@ﬁs\ﬂpr e
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paefor med w no tivated| gn,no
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clospbdacng |30.5 0l i or s drainedland the resin was
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V\g%(gd%peat/em flqry the | g emai ni ng|ami nofacids|in the

aghent H—trhe—erder—ofbys{Boe)—Val—*Leu-—*
TA&iE BoC) 25*3“ a-*1| E-fﬁhe-%@.IOU(QBU) *Lys| édoc) - 120
*@! % .*;AI z_?] din(trt)) WD 2007/ 147816

956052 |42 Dud to a possi bl e buttressing

ChePd i o chRei deraolld a1 P00 ty 250 't brce 1 padp g 2po™ | 170

t wo am no /dci d 1doupl|ili®y reactiond.7 (Lys(Boc) - 34 and

val =33) 1o _conpletign. Therefore, —botir coup
r25%el ong Z@r | 1(3ys(|Bold)/- $49.0vall 233 \er e p=2$ @r med.0 | 180
three tinmes £il.1&, q¢qupling was | fielloped by|two 5
recouplings) Al sotaceti¢ anhydride was used to

entiygap thes3nneact ed gasiinglound 5o/ | - 20.0 |200 | 141
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Anhydride |/ 12.0
10.0
Leu 273 [ 135/ |1.12/ 390 |250/ |- 20.0 |20.0 |180

/1.7 | 1.7 1.9 1.7
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material after coupling reactions of Lys(Boc)-34 and
Val -33. This has inproved the efficiency of the

WG a3aeisent purification by noving the inpuritPEEEPNT/056052

purification. Al reagents used in this exanple are

|+ o+t o £l l + ol - Nl o~y aant + A ~Af 4+ Ao

fromthe desirable product duoj ng chronat ographi c

rTstcu 11 IUIIG‘VAVIIIQ tavul T, uprTrirty CaAacvtuttl vt Ul |9 A

FICBAA( 23@D) 133 /ATIE /g /39.6) C 2.50/EA-NVP TRBIY HBOY | 180

NMP DCM doupl | . Aci d .Eq HOBT (glEq) (M) (gl Eq) g/Eq)
(i) (m_) tuﬁ L7 gl :&Jl%g(m n) 1is I%% 61/1.33/(1.15/ 39.

2B 1 o R S | ol o0 o |9 |

Lys(Boc) |/ W7 7177 130 1.7 3rd 3.61 1/33 / .13 ] 39.0

Z. 47 T - [20.07120.0 180 Lys(boc) / 1. 1.7 L.Y9 1]7

Nbetic 2,372 |3.322 /| 168./0 390 30-0 - 1203 /Ank9dri @e.o/ | 180

0 5.5 dst; Val; 2. 623l 33|/ 1.13 / 39/9-,2.50 / -|20.0
7 /] 117 1 711 21 6

Q 117 29ndi\/a] 2 1 R2 [/ 1 17 [
=4 1 [=LELA%! v — L. P9I 1 5 L1 7

170

2.49 400 {4310 2Q0.43 /1889 1.7 1.V2139 [Lodo31doMal| 180
. 1. 32/ 3 )7/ 39 %(g 50/ - 20.0 20 8 141 7 1l7 1.7
1.9 1.7 Adéet] 3/ 60.0 - - / 153

e A P RN BT L

2007/ 147816.PCT/ZEP2Q04 056052 {43 Trp@Boc) |4.03|1. 33/

1T 783970 2. 50/ = 20.0 20.0 180 / 1J7 L 7730 .7

Ala(Bocdl 3.8 (/1.31./78 1178391690 2,93 / 20.96/2020018Q0.0/ | 180

1.71730A417 3.0 1.7

Ala 240 | 1.31/ 1.78/ | 39.0 - 2.93/ |20.0 20.0 180
/1.7 | 1.7 3.0 1.7

Ala 241 | 1.31/ 1.78/ | 39.0 - 2.93/ |20.0 20.0 180
/1.7 | 1.7 3.0 1.7

Gln(trt) 472 | 1.31/ 1.78/ | 39.0 - 2.93/ |20.0 20.0 180
/1.7 | 1.7 3.0 1.7

Gln(trt) 472 | 1.31/ 1.78/ | 39.0 - 2.93/ |20.0 20.0 180
/1.7 | 1.7 3.0 1.7

C. Cleavage of the fragment from the built resin

The built resin from above was washed with DCM 7 times (6 vol. each wash) to
remove NMP residue, and the resin was cooled with the last DCM wash to -5 °C. The
DCM was drained, and a cold solution of 1% TFA/DCM (12 vol. at -5 °C to -10 °C) was
added and stirred for 30 min at 0 °C. The cleavage solution was collected in a flask
containing pyridine (1.3 equiv. of TFA). While the vessel warmed up to 25 °C, the resin
was washed with DCM 9 times (10 vol.) and drained into the cleavage solution. The
DCM solution was combined with water (6 vol.). The resultant mixture was distilled
under reduced pressure to remove DCM (350 torr at 28 °C). The fragment precipitated
out from water when DCM was removed. The fragment was washed with and dried at 30

°C to 35 °C under vacuum. For this example the cleavage procedure was repeated one
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2-CTC resin was charged to a 500 mL peptide reactor and swelled with 400 DCM
for 30 min. The bed was drained, and a solution of Fmoc-Aib-OH and DIEA in 8 volume
of DMF:DCM (87.5:12.5) was added. The mixture was stirred under nitrogen for 2 hours

at a temperature of 25 °C.

The bed was drained and washed with 400 mL DMF. Then, any remaining active
sites on the 2-CTC resin were end-capped with 400 mL of MeOH:DIEA (9:1) solution for
1 hour. The bed was drained, washed one time with 400 mL DMF, washed one time with
200 mL DMF, and washed four times with 350 mL DCM. The resin was de-swelled by
washing with 3x 350 mL IPA. The resin was dried to a constant weight to give 47.56 g of

loaded resin. Analysis showed a loading factor of 0.37 mmol/g.

B.  Solid Phase Synthesis



10

15

20

25

30

5 Fnoc- Al b-1 oaded 2CTC resin was prepared. The anounts
of reagents used in this exanple are listed in
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resin was charged to a 500 pepti de reactor

Hﬁﬂl)sm thess tRgsviZoy voy. c?ﬁcfewa%Wn The bed was
drai ned, and a solution of Fnoc-Ai b-OH and DIEA in 8
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ti mel wPtapanesthe geurhnespistion e ardmeerid gt ochlose- Inpidroxy-
B&Qofﬁaza@% cTneose;swerewaes 1id; SRieadn BYx voRSHH STRNMPL(Br DMF
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disobed ia uaxazdlmge éfa@M(Pr(ooDMF 857 Liysrdit,/ \Gal-3B, ar&)@]nd23?h&$@3°€ to 5
§% ”ﬂh'%%%% Yl\gogsoxggrle Jfﬁ"e7 rgrd %ﬁg Q%afrt?lg’&gﬁlaon wAég g@%&d tg freac’uon

ase syn was carried out

Fserd-anidphofl @k@aﬁ eiaped withh e dolalrnemfﬁ(lhvﬁmw/ t§e repﬁ@rr\élslplm was

VaseSWeh t&h fob 2%&3&025“5@’[0]‘29 PC3PhdGathpid w@rﬁed TMalser Test
ECC%I@SOI vent was dr&&g and the resin was washle

sk et rAcBeMCBPFGIPD. 1EHRa T OURARHTeACUHI PRI Firadier s hours
WdshivIKRis€16Tas0), the&é&ﬁﬂgﬂﬁsd’sél wdy dHdiged @& lRcovasing QB performed with
Erg{f‘l SOFqu’&lhOft%?eté‘g{etég%%jqo/ agé éﬁ%r%ge ﬁ(ﬁﬂ)@lﬂ% Iﬂr%altcg 19 :wﬁa cl\lcl)vrrFl)pl(e’?ed, the
gruplipg solafioewas Heirsdcaontith2 084n phpeashdd wathRIWAP 4 times (6 vol. each
ﬁ'ﬁt ik thet(feﬁ d'tgccﬁng ofir: MAG J\j@’gcﬁ Fﬁ(d E(ﬂm %atcﬁoﬁ\lkﬁ:lé@as

to°a negat i orani|
repeated for remalmng amino acid in the fragment (i.e., in the order of Lys(Boc)—Val—

Leu—Trp(Boc)—Ala—Ile—Phe—Glu(OtBu)—Lys(Boc) —Ala—Ala—GlIn(trt)).

Due to a possible buttressing effect between 2-methylalanine (Aib) and 2-CTC
resin, there is considerable difficulty to force the first two amino acid coupling reactions
(Lys(Boc)-34 and Val-33) to completion. The coupling conditions for Lys(Boc)-34, Val-
33, and Gln(trt)-23 were modified by increasing the usages of both amino acid and 6-Cl-
HOBT from 1.7 Eq to 2.5 Eq and DIEA from 1.9 Eq to 3.0 Eq. The solvent for coupling
reaction was also changed from NMP to DMF in order to force the coupling reaction to
completion. Also, in this example, acetic anhydride was used to end-cap the unreacted
resin-bound material after coupling reactions of Lys(Boc)-34 and Val-33. This has
improved the efficiency of the subsequent purification by moving the impurities far from

the desirable product during chromatographic purification.

All reagents used in this example are listed in following table:



To prepare the coupling solution, the amno acid and

6-chl oro-1-hydroxy 10 benzotriazole (6-C -HOBT) were
wawrioghem1e di ssol ved in 3.2x vol une of NVP (or BMFEP$00T/056052

Lys-34, Val -33, and A n-23) then conbined with DI EA at

10 Cto 5 C TBTU was dissolved in 1. 6x vol ume of NWP

21 \/al 29 nd d 29 ot 10 C + ~ L

DA f ~
\UI vV 1 UI I_yD I, val IJ, (J.IIU A\ | II L\)} (J.L LU O T U J

C. The two sol @buplﬁliig R&kLoi bﬁﬂhe@mLm@s 3Bh@mesul tant

DUI ull Ul VVCI.D auucu l U 1 Cclbll U1l VCbDCI y CIIU l T I I Clb!\

Magrial nged W |tdaCk. 6XDFal yimeMef| NIEP! i THTOU t| ITeMiFe i@ ,DCM | Coupl.
whi ch wa N i th resiin _for| 2-3.hour t 2% C .
to 27 C S($]r11/2 %Q%?E qﬁ@sqs pdﬂeL olra%noL }ég{hg’ r%lneLt HfLé (ML) Um_e
check t hdiq egdeilom [conpl ¢tion| If tlhe coypling (min)

reaction was |i nconplete after |3 hours (QoOsSiti|ve
Ies( By TOtd) || XM rSdBt/i 980Wessel Wekidr gi4déd |and | 40.0 | 170
recoupl iing wds perflorgred (with| fresh sol ytion |of
activated am|no acild. After the coupling |react|i on was
conpl etec?,-5tre coupling|sol utli on was drdi ned,| and|t he

esi n was ghed wi|t VP 4 ti (/6 vol .| each 20
‘5\&%). 'rf‘e7 t'he depg:%lt e¢t’i ng gsaphe' Frmog 'grOLﬁ;% a” 120

Aotvelridag /rSG(Hctl on ¢yl e Was repeatied for| rendi ni ng

amno agr d 1 the firagmemt—(i e, T thejordern—of
Vals( Boc)|-78l|-392/ |3.67/ |80.0 |- 7.44/ | 40.0 | - 40.0 | 177

Leu-*Trp(,Bog) 2:56\{ a-*lJ e-1Phe-1Q u( Ot 2%“” Lys(Boc)-1A a

-*Ala-*@H n{t e tq@ a Irmc:i hl ressij ng

%efngct teg)@@en_ 2:rmt1|4)41 Ifani ne 16Apk). and |2- CT(,50r0e< in, | 120
ere i g congi derabl g fificullty td forceg the |first

Wend acild coupl/i 1?1(9 neactilons |25 (Lys(Bod)-34|and
VaI - 33) til@.ccqnpl etijon. The coupling condi|ti ong for

by s{Bot)j—34,—Vvat—33 a..d S-A{ir)—23—werarotified by
Edmcre?si pd he.asadess bothiam'mo ?@HM and 6-39(3 | 39.3 | 184
HOBT fr g t g 5 kq and DI EA om|{1.9 Eq to|3.0

Eq. The g]olll/'v IEﬂfor ggouol I ng reactiloa wgs al so

h d |f 9l iin ord t g g the If i
frggtg(?cﬁor %%m %pfl et’ or{ Al so, %I%I’? hs:"(gg}éx anpl e,%g;aégeéigg’ 180

anhydri dé Wag lised |tld® end- cap |t he unlr.éact ed 3¢

resin-bqund raterigl after coypling reactions |Of
Alps( Boc)|-B32 grdbdVval| 238,/ This hds.6 i|mAolved the 39.3 | 393 | 177
ef ficiengy off the b;sequent purifijcagiorn by novi

h H I'. H o ‘Fﬁl’ hQ f'lQC‘i r hl o r\r f\f‘lllf‘f f‘l

t o 1 i [ |
tHCc— Pyt o1 IIUIII I.II\, YT oT T oT—C—pThouatct—oto

HéﬂronHtC%tsa@Fiﬁ(pﬂJrlzfzw/atl on. |Akle rlea@ent|s usedoian | 39.3 | 168

this exa I ilsted iln folll owin ablle: WD
2007/ 14'%6 anEpzdo‘%/ 036052 | - 46 %o plilng Rdacti on
f the F AA(23- 3 Matenigl. wt. 6-Cl|- D E -

TET{ OV /D(J%)'aé?:pl'. g7 i g/ Eq)ég% 39.3 | 168

(nL) (g/|Ed)7 (k) ()9 (i) time Eq @/ Eq) (mjn)

Cys(Boc)[ 10.§ 3. 93/ 3.63f 80. 0 - 7.j447 440.0 - [40. 0170

Glu(QtH)3.60/22.|R.67/ | 229/ | - 78.6 |5.05/ |- 39.3 393 | 168
117 | 1.7 1.9 1.7

Lys(Boc) 739 270/ 229/ |- 78.6 |5.05/ |- 39.3 393 | 165
117 | 1.7 1.9 1.7

Ala 491 (2.70/ 241/ |- 78.6 |5.05/ |- 39.3 |39.3 | 180
117 | 1.7 1.9 1.7

Ala 492 |2.68/ |232/ |- 78.6 |5.03/ |- 39.3 393 | 171
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2.5 Acetic 4.72 - 6.61/ - 100.0 - - 50.0 - 120
Anhydride /5.0 5.5 Val 7.85 3.92/ 3.67/ 80.0 - 7.44/

Wae000/147840. 0 177 /2.5 2.5 3.0 2.5 Acetic 9. 48PCT/EB2045056052

- 100.0 - - 50.0 - 120 Anhydrjgde / /12.0 10.0 Leu
5.56 2.68/ 2.33/ - 78.6 5.05/ -/ 39.3 39.3 184 /1
1 71 n1 Z Trnl DPAc O 2N 95 7N [/ ’7’70[ 70 C N /
L L. 1 LI |J\ LJUL) . J\ . 1T\ T . 1O, J. UJ T
0 '39.3 3917 1807 / |1y 1]7 1.9 1.7 |Aa 492 2 68 /
2.30 1 - /8.9 5.00[/ - 39.3 39.3 147 T 1./ (1.
Glnytr)] e |9486 2’59710’ 377126 (800 78.6 5.08 / -403)9 3 39,30.0 | 185
168 / 1.7 1. 551 L.y Phe 6.10 2.70,4 2./31 / |- 78/6
5.06 / - 39.3 39.3|168 / 1.7|1.7 1.9 1.7 d u(|Q Bu)

.72 2.677 2.29 / - 78.6 5.0% / - [39.3 39.3 168 |/

1. 7

6 8
1.7 1.7 1.9 1.7 Lys(Boc) 7.39 2.70 / 2.29 /] - 78.6

5.05 / - 39.339.3165 / 1.7 1.7 1.9 1.7 Ala 4.91

2.70 / 2.41/ - 78.6 5.05 / - 39.3 39.3 180 / 1.7 1.7

€. 9 ¢legvage of thedpagmeggfronpbuliresin 78, 6 5. 03 / - 39.3

39.3 171 WD 2007/ 147816 PCT/ EP2007/ 056052 -47 1.7 1.7
1.9 Thobédtédit frbrrﬂ%{boire FaO%adhed with DCBOs finres (76 v‘b’l e/acH]eraﬂl) to

Forisa e bl it Pl it B SENAH egm TnfueDom was
dasnadasivbdcalil s¢luDEM 61 %I TRAED B/ ¢idl vol.eaeh Gvash) °Cpwas added and
stirred for 30 min at 0 °C. The cleavage solution was collected in a flask containing
pyridine (1.3 equiv. of TFA). While the vessel warmed up to 25 °C, the resin was washed
with DCM 7 times (6 vol.) and drained into the cleavage solution. The DCM solution
was combined with water (10 vol.). The resultant mixture was distilled under reduced
pressure to remove DCM (350 torr at 28 °C). The fragment precipitated out from water
when DCM was removed. The fragment was washed with and dried at 30 °C to -35 °C
under vacuum. For this example, the cleavage procedure was repeated one more time to
achieve complete cleavage. A total of 12.36 g of Fmoc-(Aib>) GLP-1 (23-35)-OH was
obtained (a 59.35% yield) with a purity of 84.3% AN.

Example 7

1.  Resin Washing

Starting with preloaded Fmoc-Gly-O-2-CTC resin (loading from 0.18 to 0.65
mmol/g), or Fmoc-Aib-O-2-CTC (loading 0.25 to 0.65 mmol/g), standard Fmoc
chemistry applied. The resin was first swelled in 10x volume of DCM for 30-60 min.
Then DCM was drained and the resin was washed with 10x volume of NMP for 3-5 times

(5 min each).
2. General Synthesis Cycle:

Using a resin washed in accordance with Section A of this Example 7, Fmoc
removal was accomplished by two treatments of ~10x solution of 20% Piperidine in
NMP (v/v). The treatments lasted 15-30 min/each. The Piperidine/NMP solution was
drained after each treatment. The resin was then washed by NMP 4-5 times (10x volume,

5 min/each).
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remove NVP, and the resin was cooled with the | ast DCM
wash to -5 C. The DCMwas 5 drai ned, and a cold

wa atoatt#msme of 1% TFA/ DCM (10 vol. at -5 C to - 1BCTZEPMAH056052

added and stirred for 30 mn at 0 C. The cl eavage
solution was collected in a flask containing pyridine

( fl' 3%8 9% \ére tﬂe cou}mn&?}e{%lltloﬁ t@iE %Btg%l%%g{ed\é\@rg?%’ A;A)Z élad HOBt,

SI N wWas
wplatuvmghedrtabl PR asueadigrelvsd it volumTioé N[D@R/latskﬁmt dnghcrombined

W@tﬁ @Rk Redy \éﬂlﬁd?) WETRY (39, 0vQuiv) waIG%sdl@e?Mht?ﬁ%lume of NMP at

xture was distilled under reduced pressu
nl%i%{fr ae mqletemsmﬁr? thep combimyed aiFHémf(?Ch@H% AK Volume of DCM for 1-2
ﬁﬁlﬁi CTHeirbadl @ ft PUitidnwdnadaé®io the@ti BCMsva snd effadedith Heaesin

ARGy M Ra o BBt phned 2 Rofieh P iSoubils the

wasticgrefoe adiadletine. Unroeniletad cowplingotuis esceupledphfdrahe coupling

%ﬁ%@%‘g?% V%&E@'t%&? Eo@%gﬁ ?Olggglfl §F g}? 2 I{eeléj ’tﬁﬂe {5?9'1:1) “Was washed with

PR b yines (B odgrap 5> mBY/@¢hhpl e 7 1. Resin V\asm ng
Starting with prel oaded Fnoc-d y-0O 2-CTC resin

(I oagl Fk%loﬁaﬁlggnég é@ lrﬁl@g@th@ﬁs pﬂﬁg&%drg,)the ﬁﬁgment Fmoc- GLP-1 (11-22)-
oaal n 0

g’lc%g\%‘vdng:%@atl‘é%s@ﬂ?%‘w y‘%égbﬁ se‘d’WISFHJémrggED ﬁ‘"&%‘éﬁnﬂa  ginthesis

ﬁmbdltﬁ’d, d ﬂﬂaghﬁbnt walowding of SIEIDMNG. BEaHdupled.to Ak rEhéfant fragment

PO QP A 1S A H BB R IR h Do syghesi

sostdigsi s Cycle: Using a reS| n washed i n accordance
with Section A of this Exanple 7, Fnoc renoval was

aCCOHPqu%%Qgt*B}é El’{@alts&ﬁﬁe.‘ﬁ@ﬂ‘b%ecﬁfre, the PRIt EFAROGPP-1 (11 22)-2-
@%%PI er|d|ne|n v/v h]S(&treatrrent | ast ed

UH} deise. ﬂngGpSFrp pé{qo&ﬁ/\fa‘ﬁé anged to a solution
of sioneibetitiin@fané a%lDBUQatNMP(V/V)ﬂhﬁeicEGﬂ WoWpipetibidn in NMP (V/V) In

555078 e bt Emsuifobeued SCAETREm R FAMBEER g X osition

obAp1 3 HoneoTt(ihn;] wire efandedgp dtodt teedtiartha eastod e tion.
@'@ﬁil 'fﬁg?’stafnu r’ﬁ\e@ﬁ&?l NL}Q:EH?Q &gaur% Qr%nﬁgﬁ%éé)\fdm %ﬁﬁ?lﬂbq@b 7 was

X VO
(W%edztodhetﬁﬁﬂl\%m FRRrh k181 b-28)-2 e & ysing dhediengs) syathepin
proc¥@ireme of NWMP at  10C. The two sol utions were then
combi ned and m xed with 3x vol ume of DCMfor 1-2 5
on_was, adde he react,i

resul t ant
VessE TSIRiTTH Yed U TR EE R R A Mg PSR e gpiution a
10% pEpdnidlirresand Diye DEAinl MRB4e/vpuhé Bagient Kabs€X' ') €&ltP-1 ¢11-22)-

% whiluilt sﬁe?%se oﬂTefngfle %?%Héllrﬂ%: cgcﬂ‘dmgrtff gﬁg 1B 88, 7 was coupled to

the resultant Fmoc (X ) GLP 1 (11-22)-2-CTC using the general synthesis procedure.

D. Following the general synthesis procedure, the fragment Fmoc-(X'7 ) GLP-1
(11-22)-2-CTC was built stepwise. Then the fragment according to SEQ ID NO. 7 was
coupled to the resultant Fmoc-(X'"'®) GLP-1 (11-22)-2-CTC using the general synthesis

procedure.

E. Following the general synthesis procedure of section D immediately above, and
except for differences noted in the following table, a fragment Fmoc-(X"®) GLP-1 (11-
22)-2-CTC was built stepwise. Then a fragment according to SEQ ID NO. 7 was coupled
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reacti on was conpl et ed,

t he coupling solution was

drained and the resin was washed with NMP 5 tines (I

W@xR0assme, 5 m n/ each).

synthesis procedure, the fragngnt
- 2-CTC having the native sequenhce was built stepw se

*é)sljhre] geshpgntmc—

accor

ragmen

syashdsis anecefipgggment

in this Section A using the genera

pr oceRifBowhy tBble E@MhRAW, k18 ogﬁfb%&ﬁlressﬂ QS
t he fragnent Fnoc-GP-1 (

procedure,
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t Fnoc-

(11-22)

11- 22)
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afog 1 SEE PN CT R Siinfitie peprrg
-2- CTC prepared
synt hesi s

10 A. Fol |l owi ng t he QgRECIEER1007/056052
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t hesi s

oupl ed to {
%isl- 22)-2-C|
e. E. Fol | ow

D

procedure of

T%Susi

ng th

& the
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section D j

medi a

ely
7

86%

above,
2) -
PCT/ EP2007/

056052

and g (X17- GP-1 (11-
noted in the follow ng tabl e,
C was

except for differences

a fragnment Fnoc ")

Then a fragnent

- 49-

X 7-

- i1t stepw se.
'ccof]a%’&g{‘%né%a%&m 7 was coupl ed WD 2007/ 147816

to the resultant Fnoc

is

() @reconiplith fpagmedt ER@G dervatimespectizi any of ee ppphide Ethgments

synthesized in this Example, the built peptide-resin is swelled in 10x volume of DCM for
30 min, and is cooled to -10 °C. The DCM is drained and a solution of 1% TFA/DCM
(10x volume) is added and stirred for 30 min. The cleavage solution is collected in a flask
containing pyridine (2-3 equiv. relative to TFA). While warming up to 25 °C, the resin is
treated with 1% TFA/DCM (10x volume) for 5 min, and then pyridine (2-3 equiv. to
TFA) is added. After another 5 min agitation, the solution is collected. The resin is then
washed with 10x volume of DCM for 4 times (5 min/each). The solutions of all the
washes and the cleavage are combined and mixed with water (water/DCM ratio = ~1/4
by volume). The resultant mixture is distilled at reduced pressure to remove DCM (350
torr/28 °C). The peptide fragment crashes out from water when DCM is removed, and is

filtered. The peptide fragment is washed with water and dried at 30 °C under vacuum.
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synthesi s procedure. The follow ng table sumrmari zes
details of procedures A through E of this Exanple:

WE0073¢mie Loadi n Fnoc Renoval Pseudoprol i ne Begii/gEP2007/056052

Purity Yield g Condition @Po%dtion 17- of AA HPLC
mml /g 18 A 5g 0.24 20% pi peridine/ No 2.0 30% 42%
NVP B 20g 0.30 10% erd di ne/ .
20DBU NVP C 5g & Sofle b sybihis
290OBU NVR. D 59 0.30 20% pi peri di ne/ Yes 2. 0 75% 80%

NVP £ (3dy’ )cGIszl 53 P firgneat Aagerivg side clapig gvetesive ammding to
Eablg—ﬁeanﬁrlﬁgﬂ?ﬁg Em6E ﬁﬂ@ﬁl‘%n a?ﬂlea}@-qgfﬂﬁhbssd@ i1 dgag@@'i]ﬁmol) was

§§%§W@§§Pﬁw\ét5r€r9€ %p é]ﬁsp% QJUOPhBIQﬁ}K ﬁe‘bquﬂ@ %ﬁﬁ%% 98 g, 4

tquisWBIIE£d3.unndL, Qéqﬁﬂ@ ), une I ArOOUEIpNHB 0. STBgl 4 q@fl) mire charged

58 Bt pr [pstEtnnEtclidn ShfuRBiGR fofisey bPREBL. Aner 4
hours, th ecactieawageotsompldtah so 8 ntlodf Rt edas added fThagkaction was
V@fﬁt(ﬁ}emlgl& Y& %b@ﬁdl é(.”?m‘i? Wa¥ addel 8t Radion Iﬁl(%)ture ’{]he Fmoc

resiniIs trea
@@qwlawmn(elm OROVE Eh@yeaftmn Wixtg, Wag e eRdea Wiliripeivafer (800

;) 3An& Gitir¥d folr 20 nfiiAVhd Whitd@ad forhddelasaRbdde vashelvAth water (400
the. solution i.s col |l cted The

iitati,an
Eiland Gk aterieh o e e Faseet( éérwsagﬂwlflﬁﬁgg%b EAib”) GLP-1
(@3n3@ach). The solutions of all the washes and the
cl eavage are combined and mxed with water (water/DCM

ratio = - 1/4 15 by vol une), algpf?gesultant m xture is

distilled at reduced press enove DCM (350

torr/28 O . The Qe£ de fragnent crashes out from
vvate hevagmextNAiLS, ¥ enovdd-1 b2} §.73f L8 magol) braring side chain

éd‘u@ﬁ gk 6 B8R Recok dan@etB A aBlet MaBt8bc %ﬂﬂec@&)h QE{RAN-3@minus
i é&m% :(%) 29&7// 147816 PCT/ EP2007/ 05605_2 -50
‘ﬂ‘fﬁ Ogreg 1 nthesis: Adding Arg A (A b35)
GLP 1 (23-35) fragnent (bearing side chain protection
accotditgsdlotionf DBt (A.7aryl4 G2 armoly, HEDY (pri6tges 85 omald, DIEA
Edqﬂ H'Lt %4(’)111{}1931) (a%d]fﬂ'e ﬁragl%eg (Arﬁgm)l é;LMS(B 36) (8.5 g, 3.45 mmol) were

charged along with 20 mL of DMSO. The reaction was agitated and monitored by HPLC.

After 3 hours the coupling was completed. Then piperidine (5 mL) was added to the
reaction mixture. The Fmoc removal was done in 2 hours. The reaction mixture was
quenched with ice water (800 mL) and stirred for 30 min. The white solid formed was
filtered, washed with water (400 mL) and dried overnight to give the protected peptide
(Aib®%, X7, Aib¥) GLP-1 (7-36).

Example 10 - Global Deprotection

A peptide prepared according to Example 9 (16.24 g) was treated with a solution of
TFA/DTT/Water (100 mL/5 g/2.0 mL) for 2 hours and the resultant solution was poured
into MTBE (800 mL) in ice bath. After 30 min agitation, the white solid formed was
filtered, washed with MTBE (400 mL) and dried to provide the crude peptide product
(16.0 g, weight yield 138%). The resultant de-protected peptide is hereinafter referred to
as the “crude” peptide.
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di ssolved in DVSO (90 nL). To this solution, HOBt
(2.42 g, 4 equiv), HBTU (5.98 g, 4 5 equiv), D EA

W@ 2004447816 5 equiv), and H Arg (2HCL) - NH2 ( 3. 8PGHEP207/056052

equi v) were charged along with 10 nL of DMVSQO. The
reacti on was agitated and nonitored by HPLC. After 4
hours, the reaction was. nof. ﬁorig%lr 1c§tldn so 2 nL of DI EA

was added The reacti ohowas——doreoverhi ght. Then

pi peridine (5 n) was added to the reactlon m xt ure.
The Pwiicatipn wbihegl crygespapdeisingripriedipr a Krpmagileaet, ilgmnicron, 2.0 x

m &h%()ﬁﬂl‘f@?lelqlﬁ?gr}ﬁﬁﬁféd\fﬂef)pdé £O8Y6Y ﬁﬁrlt? eI ~$@ oiTEdnt&AEd / contained
stlrred {}@40 mn, The whit rrre was

Yieldy Chepurifiealing ervpiven 2 hefthass f?%@aw&tap LeryTifichlan at pH 2, followed
by e2hd gids at PHOL Kéet they JurHgaReT, tlﬁ@pLﬁffleQ,pelﬂlﬁdegﬁfay pé ﬁirﬁher handled

36
N)n'?éesg%u? %J§f1%%ny{ ?y ) dea.?:?mg tﬁ&reé%llﬁﬁgrg}l GRIEN pool from the
tfeand paps ma}l’é)edyr@hdlzed br pz:ssetdetrhtcmgh agaomumrartlnna;ohmrdmcbeolated

(o) nus
T L I
(0.73 g, 477 m’n:l) HBTU (1. 46 3. 85 nmol) D
(0. 7AS it Overvigy ofthsi tvo PaRPTPFRSS, FF%&%HW% sé\ndbssdye@ﬁ mpg/ml
(cdBtadfd HaBis Pinth mBtdhe ofMMdo)ac¥BhBrileRait@ed.2al ap@icMdid). Q@phcate

react,i on. was itated and [
[imoGhs o [ Oalant SR R Bl bt Sha LGP Ll T vatt A
dihdrenpiape fiadicms of 5 96%0) pusitg a@dettdt A “tdvecle freadtn”analso pooled at

m7(3% l‘f)ru?ﬂ I‘??esgrﬂﬂi%mﬁlg})Ye%gvewkﬁsfél%qggrﬁferf a%tlgﬁ) 118)g§gd Hﬁlg the

mde @tetomtél& KOAF Bwarer hTFAlgeadignity @ds%opqqﬂ aff o%%@umsts combined

Mthtﬂ% £din Pt PeR Whidhetab ebnthaed yidd foriick df b@sg chromato raphic
ernight to give the protected peptide (A bB, 8g

ml 3@}10@;}7%/0(7 36). 25 Exanple 10 - @ obal

Deprotection A peptide prepared according to Exanple 9

( 16. 2He gymbiasd Ut@aisqﬂ)oil\hﬂ-h 2)insQihHlﬁ fuathedburified in a second pass on

%As‘é DTEﬁ?magL{ (ﬁéil' COQLIHIH but sm% 8n ac&?nlprm_éqépl?gd@terq ammomum

SR I on was
actatdatth 8. SAgtaérenB(}“rmtlnnagnetcamb@wd Widhding B t+80 potifyat a ~85% 2nd

fé%@ E%GV&?ST hd dvjefa‘ﬁr}f?élid fi I\i\ﬁda'ﬂo%égsd\(v‘}p& i) &&Bgairée’d /

to’'provide the cru eptide product 30 (16
Q@t@‘ﬁ? ield 138%. The resul tant de-protected peptide
is hereinafter referred to as the "crude" peptide. WO
2007TH43(811161HE’&I{1(EE&"5@@361Q§§D§8) was&ﬂlerE&ﬁffEﬂltGatéd-usmg the same

urifi i cation et de .
EE?IP%SH C&ﬁ“ &Pgﬂ%’éﬁ e h"‘&ﬁf N ‘ﬁ} 36?161 “ﬁ“ deﬁte $Jep giglient.
Eoktions ayé edrdbingd pud afeireatlygepisoldgomat 98+% purity and
-60 % contai ned / contai ned

A.  Crude peptide solution preparation:

8 g of crude peptide was dissolved in 500 ml of a solution of 90% 0.2N acetic acid /
10% acetonitrile. The solution was filtered, once through a 0.45 micron Durapore filter
(47 mm diameter) (Millipore) and then through a Supor EKV disk stack micron filter
(0.65 / 0.2 mm diameter) (Pall Filters). The crude injection solution was analyzed by
HPLC and found to contain 5.02 mg (wt%) of contained peptide per ml. (500 ml x 5.02
mg/ml = 2512 mg contained peptide).
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yield. The purification involves a 1st pass
chromat ographic purification at pH 2, followed 5 by a

wQpeh7psss6 at pH 9. After this purification, thRCT/EP2007/056052

purified peptide may be furtheé handl ed or processed
in a variety of mays By way of” exanple, the resulting
uri e ooI opnd pass may be | yophilized
gr péése Iﬂt%%%%eﬁfrgtlon colum and i sol at ed
by preC|p|tat|on Both isolations will yield the
desi Feur rpplisntedajeciestvearemadayithihoveds pawion undrs thefllowing
BasBHdocess, crude peptide is dissolved at 5 ng/nm 10
(contained basis) in a mxture of 10% acetonitrile /

gﬁfuglé}ﬁ\gﬁﬁll}[%c@%%% éi}’ ﬁ@ ¢l d%{g\p’ﬁ;glg:a (:llt eﬂfe(}ébgg ngré)ﬁ and the dimensions

acetofd.0 kkcbemd THE / water /TFA gradlent and
fractions of -95@6purity are pooled. A "recycle

%g): ot A rab Bl ctBP ol %j]?.éﬁ nm (g?ﬁq Qé'flrdlv}lathr S f(f‘rt%[ﬂt %ﬁ 9

recovery. e recyc raction 1's re-injec
using the sane acetonitrile / THE / water / TFA
@Ph@@éﬁﬁnpaﬁ@nﬁﬁpool at -85%purity is combined 15
with the main pool. The contained to contained yield

FiRkv tahre 146 mIpamS ~ch berBicR@iaphes purification is 70%
The conblned 1st pass pool (pH 2) was then further

@gb d in a second pass on the sanme Kromasil (r) C4
5) dﬁﬁ B0t using an acetonitrile / THE / water /
amoAi-umixtacetf 8186 (foBoBrtigaadi €3 acdositrle d 88%avaer

combyp nﬁrgu()f o‘f]bqgo gﬁ /8&'&‘%& %ch A58 tétBih fﬁ%ﬁ:ﬂgragg 708%SR etonitrile /

recovery. he overall yie oth pu ation
st eps%aiwaterbe 60% (contai ned /  contai ned). The
conmbi ned 2nd pass pool (pH 8.8) was then concentrated

G&%dr}gltt ’lhlﬁe Sadent BIYBSiH ](00)’/0 %(?ﬁl'elfiﬁﬂstekhlﬂﬂ 484 rd. 1 minute. The
met hano um acetate ste
e gre s Rl TR i G By oL B s o g
A Qiem;dleptnxﬁpmﬂ Rlens Q) wfteo rsarppked@erdarﬁg, athined ggadiéntdroma@00% A to
I 9
S.GD N§ ac eV\@‘?urg 5\?63(1 IMl%%béo ” (}aug g} Pﬁgﬁeqs t%% Hgld%rt]S?;/o A Q){che next 11

I C acCl
fi |t evirues. drsceonddinsaggragient mﬁlqmr@nén 7Mréapmré0ﬁmlnt1@s The

(Ei\7/ gﬂ:&gﬂé gl{i‘%g ?srﬁlerg 1}4015 lat @3:% %) fo@ﬂﬂj: I{elﬁ?f‘i ﬁlﬂf&é&ghh?ra%? g{e)n
( Pal fomkhme@flé)ls &ﬂ@egbm &0 FH’P‘EE tpon/‘? BS%IFSE}%PWW a 20 minute re-

anal yqgltbrbyors6f thPk&uanthtfioomdat o contain 5.02 my (wt %
of contained peptide per m. (500 mM x 5.02 ng/nm =

pcT) Eay0 A0 Ceos B panlf KRBT aupe g g

pH - Qzunﬂou ) r B dadlgebitingjimptiiioessireueaperataideomithymiainepeak by an

cr udgifh Viliffe YRLERiHR e{t%l?)%:’mf(ﬂg)we‘a%qi lme%adiem to 73% A
over the next 10 minutes. The main peptide peak is then eluted during the 15
minute hold at 73% A. Fractions are collected during this 15 minute hold at 73% A.

C. 1" Passat pH ~2 Recycle:

The recycle pool is obtained from fractions determined to have purities below that
which can be added to the combined pool. These fractions were combined separately and
diluted with an equal volume of water. A recycle injection was made back onto the

column from this separately combined pool. The same chromatographic conditions are
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Col um: Manufactured by Kromasil with a packing of C4,
10 micron and the dinensions 5 of 2.0 x 25 cm

woedozasmsiés U traviol et detector set to 280 nm BFGI/EM007/056052

bandw dth, 350/20 nmref) Colum Tenp: anbient Flow
rate: 13.0 mM/mn (--50 bar bacCTk pressure) Mbile

S 0 %Lr o}
ﬁ%@o glg é]%ofrﬁl tlon of(%clééygg)ﬁ Wg?ﬂlr]y L Mﬂn &rcgl%gefd vgltl?%lcpa{ual volume
ofwatleluen@a@@dto tla%t:hdpﬁ%t@%tr@drpahydr ofuran / 70%
acetonitrile / 15%water G adient: The gradient

begi nsadihd far #RAXRITRRLSH E@%ﬁﬁlcm l'e§s thal Jith e cQucle injection

nut npl e t manu ade nto the
Bvrfﬁa?%n@ue%éwmsﬂ&yw B?ar% %@é@ qﬁgw Fra@a%re is 1
@.cya‘kf ingéctisa gl @ety@adudginjatibhgrear gradi ent from 100% A
to 83%Ais run over 1 mnute. The nobile phase is

Phenzrh(i;ags %%?I{glﬁa{ alll)thp Bﬁ)g%“ m nutes. A second

near gra 3% A over 10 m nutes.
The nobile phase is then held at 73%A for the next
15 nihufiedd combinerdust pass pordivas Euthsr etefiedbly feschromatageaphing at
M 8. 12y F1uks f&pﬁléozﬁdfﬂagé%tgnﬁfmahﬂm ¥d ale?eﬁumnwaa Jf€he

u|I atl 0 he coI at 100
115%% tgergléﬁ%ﬂlataé JeREclestvier- eﬂl@fgﬂ ifor this

Qn@cﬁr’ohﬁtdgrap(}putﬂp wer€s fbllewear |y el uting inpuri t| es
are separated fromthe main peak by an initial 11

&]Oflll Ile M;I%u%g(%%ﬁ ?érg El ‘f%%h/o kq&%gf\rlrk?% &P)fmgro.lﬁ anﬁqﬁe %11’1’161’18101’18

gradi ent over
pept ¢idk0 pdakm s t hen el ut ed durl ng the 15 25 mi nute
hold at 73% A. Fractions are collected during this 15

Defbiod Mladioftk déBfset t&280ksth (Basshatdwidih; Z50RaEY Gl r8f)

The recycle pool is obtained fromfractions determ ned
@o hav ur|t| es below that which can be added to the
81’?6‘?% Boadlil.leﬁ{hese fracti ons were conbi ned

separately and diluted with an equal volunme of water.
Blomeratee L 20 imilj et (~60 baalsackpdasiacrk onto the 30 col unm
fromthis separately conbi ned pool. The sane

R@F?g@[ig%r aphic conditions are WO 2007/ 147816

7/ 056052 -53 used and the fractions of

acceptapiauisafilplp aselonislediSadwalgr Ftaling % gyamp gerdiere!

vol luﬁﬁano(ﬂgurﬂ@Ee%te aAd dAdste ﬁi[etr of E(t}ﬁelél-t%te(ﬂ) S dANRIR8bxide

pOO oadal n recycl e ecti on

C P BaIe (1l S PRI TG LRG| 2% Bl copfaining 2

to theanis rpef Bi@s eflarmnjouiunt h@Sateih ¢ bhmélpet Bten earontch&rated

peptide peak, n average there is 1

LAfoRS ydtoxid:

Gradient: The gradient begins with 100% A mobile phase and is held for 0.1 minute. The
sample is then manually loaded onto the column by pump C. After sample loading,
a linear gradient from 100% A to 67% A is run over 2 minutes. The mobile phase is
then held at 67% A for the next 33 minutes. The run is then complete and is
followed by a 5 minute 100% B flush followed by a 15 minute re-equilibration of
the column at 100% A.

The sample was loaded using a separate isocratic HP 1100 pump at 9.0 ml/min
(pump — C). After the 30 minute loading step, a short gradient from 100%A to 67%
A was run from 30.2 to 32 min. The main peptide peak was eluted during a 33

minute hold at 67% A. Fractions are collected starting 20 minutes after column
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5 recycle injection for every 2 crude injections. D.
2nd Pass Prep Chromatography at pH 8.8: The final

W@ onieiste 1st pass pool was further purified bRCI/EP2007/056052

re-chromat ogr aphing at pH 8._8 Using pH 8.8 for the
2nd pass significantly changed L{he el ution order of

t he r

. ecol\%ﬁ?l% kﬁg e§§ %frt]ef{{ﬁ?lg{ﬁg}g QK %§£ rﬁ?l‘é ed Mgy ﬁl‘oF A GRGE are
chr omlkegtgd &ptappsrépatghrld ra@ufqul Agsgptabledtagrions are pooled and
Man Uﬁlﬁ%&*wﬁﬁ aQ%&lﬂle@'ﬁﬁﬁé ofWdtdY. ﬂ r@@}l@i&'lpﬁos‘éﬁ)le% ’thlg-gtage of the

m cron _ and | Mensi ons of Det ector:
Utr a\srlféqaéltm qut BeppstedEction gzseraHYﬁi? 8%%%14 gupeghrpeptide to

320/0 Q@rrﬁm aﬁ%t})cle 1@&@61’0 They Ray BetbhRMéasible iFh Mgd; ?irﬁber of
ase:

= s rah byt TR apd s F aec%fm%%@}%f’b Bt ani ng 2
grans per liter of amonium acetate and I nL per liter
1 ni um hydroxi de B = mi xture of 15%
tetrahydrofuran / 60% acetonitrile / 25% wat er

Com ?h@ﬁﬁ‘ag cgmbﬁgd@tha%ss%gnﬂlﬁédeﬂooﬁs 1684448 %hﬂmh@‘é%@kﬁumn and
liter. of concentrated amonium hy roxid

é‘lh?élqélﬂﬁ W s Y iEareahmobagphase i eanceiidis ReRtislsi P’élsjblﬁ%lé The

andlitisnshsbdfdr @lhis Otep watdustfellowshe sanple is then
rmnually Ioaded onto the columm by punp C. After

GO R0i0 50 7 b BEE L S e R R Per 2 i ffmensions
hel doféQOSZ%:m for the next 33 mnutes. The run is then
conplete and is followed by a 5 mnute 100% B fl ush
b@iemmt@vmﬁet Bt fo 287 SAYE 'nhPBﬁId'w%‘thOﬁSO/id“l%n ref)
colum at 100% A. The sanpl e was | oaded using a

ID rai,e |socrat|c HP 1100 punp at 9.0 mM/mn (punp -
éou FPYANBIENt Y nyut e | oadi ng step, a short gradient
from100%A to 67% 30 A was run from30.2 to 32 mn.
Floer mast h3.p@ptrmihe ~pe dkr bk pedssired during a 33 minute
hold at 67% A. Fractions are collected starting 20
mé)} %g dsgfter col um WO 2007/ 147816 PCT/ EP2007/ 056052

a

and end after the nmain peak has conpl eted
el ut Angmlxrh@ off A 8%t inethenely 80%cH) mdkamgongm acetate

appr g B &leYof 959 thaULESR / 16GCRRMRPABrlohAfh bR ar e

pool ed and diluted with an equal volune of water. A
ssi.bl e at. t he urlflcatlon

rec t e 0
et ey R s bt i @8%%3 ‘?qi)led%‘aﬁé‘ﬂ“dd peldfqr 0-1 minute. The
enougalmpjeptthﬁEmbﬁually loaded onto the column by pump C. After sample loading,

the mobile phase is held at 100% A for 5 minutes. The mobile phase is then

immediately stepped to 100%B for the next 20 minutes. The run is then complete

and is followed by a 15 minute re-equilibration of the column at 100% A.

The sample was loaded using a separate isocratic HP 1100 pump at 9.0 ml/min
(pump — C). After the 45 minute loading step, a short hold using 100% A for 5
minutes then a step gradient to 100% B was run for 20 minutes to elute the peptide.
The main peak began eluting 2 minutes after the step gradient to 100%B. The next

12 minutes of fractions contained peptide and were pooled for isolation.

Example 12 - Lyophilization
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5 warrant a recycle injection. This may becone
feasible if a | arge nunber of injections are nade and

W b@7msste fractions pooled for recycle. E. PCT/EP2007/056052

Concentration Run: The final c _ined 2nd pass
conmbi ned pool is |oaded onto t same colum and

el ut I t -
con Cgﬂtlﬁgﬂt‘g& ¥nc%l{1§l;11&91;ﬁ’fz%ot{l?e %?&arerao?h lt}%s ?gﬁ% gﬁé g?ded the purified
pedd?2 flml)t crfl(élbst ep ,w%lbe ) &3.Pf b(7-dsicetarslimpayeous acetomtrﬂe/
Mastdn@sh %E&S’te thé(Jo(ﬁ@ﬁ'ér wa‘@"rﬁ@e@wﬂl@ﬁ&bﬂﬁe&’t«a%ﬁ XJSOmL and the

m cron and the di nmension of 2.0 x 25 c¢m Det ect
Upges wreoadéi@d é%théd?p@lr T@&SO&%IOM@S ﬁvﬁrkeé tH hpﬁlgﬂawed%rﬁl then capped
&ﬂmh%ﬂ fﬁ)m:r[ Bf Dquidaltto¥en. TRiEFiozafibb&latwal dnEdpped hiad die mouth

el ﬁ?ﬂ%fﬁwwgﬁﬂsff PSSt L bty HER g as placed

B avatusainer enolie 90pbhiledr had dtophilk6d6RMdaddearamyriratore -89°C,
nt: The gradient begins with 100% A

ﬁ%g&l% ﬁﬁgghind is held for 0.1 mnute. The 20

sanple is then manual |y | oaded onto the colum by punp

C. Abtter24utisivacttaing wep venteddo mbeskithe progsess:iterp maastalt an

A8k Ah HRKE oBic RN Lyo pRiBiZATR deGaRbBSE 1S then
i mredi ately st epped to 10098 for the next 20 m nutes.

o mut B LRl T BETRGASr e o i AT pB g et vas

slarhdde ThlaweighaWesjumm;abl‘@ raingepadiatdec its derlagrascdifc Ad06 of the

e
?Ig)gg‘fla%hg tstQuEIl;/ éJTbﬁ% ct %\%F] 5‘9 gpﬁ éﬁaﬁlgerfo% ta%&?scééﬂlﬁlﬁtlgﬂsand
whighed s‘3t2é;30§p9md@maspbta1mb/o B was run for 20 ninutes
to elute the peptide. The mmin peak began eluting 2
mnutes after tHanple: Prashitfonlod pdHlBd#BpepkhiR next 12

m nutes of fractions contai ned peptide and were pool ed

2007116 Foke P EER00I P09 0EENCEB8 A 1 A4ibel ChPele7-36)aceat

molteX) rtRVPEnimonhtune aveage iraMe®H/Wotet (9:§ bhodluhe) wasdiluted with 1
A Al Rl S5 SAROENEL o o LB Wit aehin, 20 mL
Eapmpeneh (B were slowﬂwsefed oo dliapkedt § tp 2p¥ed hgipphmixture became
@l%h@ﬁéf?&%éﬂ%%% il W2 Sﬁhu?g"@)n*uhﬁed Bxke@l%gﬁt aepecad @?dct'ﬁhe

pool |s sol ytion eni, ze
PW@W”&%%%@ Betar Aisediand V@f@?vﬁ o mlqlé’mmﬁo g?rb@ré%i at?-ﬁec under
facazanuiad atch Bstu@swy dighn ape thggadtid dveagabthifed GOMRI286l ratbldiy).
a doubled KimM pe held in place with a rubber band.

The bottle was ph)?acn?&e 14: Isolation of purified peptide

In a flask, a solution of 497.7 mg of pure (Aib%, 1718 Aib®®) GLP-1 (7-36) acetate
in 10 mL 20 mM ammonium acetate in MeOH/water (9:1) was diluted with 6 mL 20mM
ammonium acetate in MeOH/water (9:1). With agitation, 40 mL isopropanol (IPA) were
slowly fed into the flask at 20 °C to 25 °C over 35 min. The pot mixture became cloudy
after adding 2 mL IPA. Stirring continued for an hour at 20 °C to 25°C. The precipitating
product was filtered and washed by 5 mL IPA and then dried at 25 °C under vacuum
until a constant weight. 458.4 mg peptide was obtained (a 92% recovery).

Example 15: Isolation of purified peptide




in a vacutainer on the |yophilizer and |yophilized.

Condenser tenperature -89C, pressure 19 m crons.
WQO\RG02n47846 h t he vacutai ner was vented to checkP@EP2007/056052

progress; there was still an _%Q_audible chunk of ice

present. Lyophilization restarted. After a further 18

h th I ed f t I L -

ot PR S0 B ETRUEA U AN Y QR BP0 g o
papiiedl (y\vi\%ue ? oAithe (lyyl 6886 picstatainui>® ok 26 eVl apyeeiigin, acetate

Heresiatvhekyo: Prs MRS Gkt h Yoluhans@rrad 25@Q. & his addition
tared scintillation vial a

and wei ghed, 0.822 %pof
peptarpRleigayeigin mimdge Pesmpstuigheeanaclopheriiespelding 8p0 gyl IPA.
Bikfinfol O dtipedel foel @0 hiin at 40 %Bﬂé@SKJSDieLﬁr&gﬁt@fngwad&t Wgs Aftered

R SeenPam it it Gty RS S itpm S constan
woight®) 74hasg deftide echs whtaimed (a ML 620rehd@ooni um acet at e
in MeOH water (9:1 by volunme) Wth agitation, 20 nL

| sopropanol (1 PA) were slowy fed into flask at 20 C
to 25C. The pot m xture becane 20 cl oudy after addi ng
15 nL IPA Stirring continued overnight at 20 Cto 25
C. The precipitating product was filtered and washed
by 5 nL I PA and then dried at 25C under vacuum unti l
a constant weight. 90.9 ng peptide was obtained (a
90.42% recovery). Exanple 14: Isolation of purified
peptide In a flask, a solution of 497.7 ng of pure

(A bB, x17-18, A b35) GP-1 (7-36) acetate 25 in 10
nmL 20 nmM ammoni um acetate in MeOH/ water (9:1) was
diluted with 6 nL 20mM anmoni um acetate in MeOH wat er
(9:1). Wth agitation, 40 nL isopropanol (IPA) were
slowy fed into the flask at 20 Cto 25 C over 35 mn.
The pot m xture becane cloudy after adding 2 nL |PA
Stirring continued for an hour at 20 C to 25C. The
precipitating product was filtered and washed by 5 nL
| PA and then dried at 25 C under vacuum 30 until a
constant weight. 458.4 ng peptide was obtained (a 92%
recovery). Exanple 15: Isolation of purified peptide
WD 2007/ 147816 PCT/ EP2007/ 056052 -56 In a flask, 900
m. 1 PA were slowy added into a stirring solution of -
1000 ng of purified (Alb', X17-18, A b3) G.P-1 (7-36)
acetate in 150 nL 20 nmM anmoni um acetate in

MeOH water (9:1) through a concentration colum at 20
Cto 25C. This addition was conplete over 45 mn. The
pot m xture becane cloudy after adding 260 nL I PA 5
Stirring continued for 40 mn at 20 Cto 25C. The
preci pitating product was filtered and washed by 5 nL
| PA and then dried at 20 Cto 25 C under vacuum unti |
a const ant
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wei ght. A 746 ng peptide was obtained (a 74.6%
recovery). WD 2007/ 147816 PCT/ EP2007/ 056052 -57

wa@@ire7816l. A met hod of maki ng an insul i not r opPCI/EP2007/056052

peptide, conprising one or norg of the steps of: h)
providing a first peptide fragnent including the am no
acid sequence HX8EX10 5 (SEQ ID NO 6), wherein X8
and X10 are each residues of~an.achiral amno acid,
each of H and E optionally rn%ﬁﬁdlng si de chain
protection; i) providing a second peptide fragnent
|nclud|n the am no aci d sequence, TFTSDYX17- 18YLEG

! ogpakinge ilrrfuklﬁ@r%e PeRiElegemprIEdng RN Qanore of the
&m&hﬁ1 X17 18 is a dipeptide residue of a
pseudoproline, said am no acid residues of the 10
sequence optionally including side chain protection

1) H50HRI IR § AR pLFR f{aggﬂ;{?@tch}dggnt € aRERON LppR X
am no (&2 tP Néh@émleerw 14X ewﬂm rvsldmﬂpt@ eem@l anyo acid,
NO. 1d)eh oF Qic?@bﬁﬁ)orﬁﬂ}r thd &RhIHES ciRin Hb%ecﬁeﬂuigCE)

optionally including s chal n protection
prOV|d|ng a fourth peptlde fragment |nclud|ng the
0 _aci uen‘? KEFI AV\LV@? ]%ﬁ!l D
V\,hé ePPV %S ? secgndl pentiigdragmeghingluginedhe agiRq ?ﬁq&}ence
sai d ARTSOVAC By e | SRGRED OIO. tsme/hsequerecresldlmdennaﬁlby the symbol

i ncl uding; si dgepfu%h?es1dL{%ro?ta%%uld%Hroh%)e %‘Ie&amogpd }esidues of the

fourt pept ragnent to‘ar
prOV|d@uauﬁﬂﬁmmnﬂbondeét%debﬁ agmeptectione| udi ng t he
am no acid sequence QAAKEFI AWLVK X35R (SEQ I D NO.
12) sai d residues of the sequence optionally

NG} UEduing &l‘?@fu@h@é RO HRGEHA; fr%ﬁdanmo [Sreviak hAkird P&ptide

th_fragment e third, fra 17-18
prOV| freerRin oy Psmﬁ%lﬁpéa&ésﬂ h&ﬁ&dlﬁg%@ am hoo (SEQ
aci d Hedlgerdg skHHSEXA0 AEd SENMKied of thd sd@¥¢hEGPABIKEIR MhMiGg side
X35R ((SEQ. I 13), said residues of the sequence
optloﬁﬁl?ynﬁ%ggﬁﬁlng side chain protection. WO
2007/ 147816 PCT/ EP2007/ 056052 -58 2. The net hod
accordlng to claim1, conprising the steps of a) to
£ k) 3provikingefrsth pepdide &?ﬁgemwngu@mﬁé elaramozad sequence

conpr QAAKERAWIMIIEP (SHE@PD 8f0. 9), wherein X is a residue of an achiral
amino acid, said amino acid residues of the sequence optionally including side

chain protection;

1) coupling the fourth peptide fragment to arginine in order to provide a fifth
peptide fragment including the amino acid sequence QAAKEFIAWLVK X*°R
(SEQ ID NO. 12), said residues of the sequence optionally including side chain

protection; and

m) coupling the fifth fragment to the third fragment in order to provide an
insulinotropic peptide including the amino acid sequence HX*EX'*TFTSDVX'"
"YLEGQAAKEFIAWLVK X*R (SEQ ID NO. 13), said residues of the sequence

optionally including side chain protection.
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n) renoving the side chain protecting groups in order
to provide an insulinotropic peptide including the

W@piono4meé d sequence 5 PCT/EP2007/056052

HX8EX10TFTSDVSSYLEGQAAKEFI AW.V%%(BSR (SEQ ID NO. 5) and
counterparts thereof, wherein 2ach of the synbols X at
osi [ t
gchl ?l“h(?ﬂl%tho% acg'orfi ?{ tcié?méapqqﬁ}gr?ﬂ??g s%pggpa t§ ?Ci d
residue. 4. A nethod of naklng an |nsuI|notropic
epti de accordlng to claim1l, conprisin 10 t he steps
f: Bl methy HgAp cimp b pF e sisaribrtherctenning
the ami no acid sequence HX8EX10 (SEQ ID NO. 6),
wherein X8 is an amino acid residue corresponding to
Al bl)&fHﬂﬂOVXlg)thie Sida ﬁhﬁﬁipm@eaﬁigcgrbﬁp?si il wed s paspdauh ingulind tropic
gl ycin tmﬁ1nl<$n 19 nnn tlonaIIy I ncl udi ng
si de BHHl T otee eﬁw iéagfe ov?dlng a second
pept i HK'EX 4§ E"é?fi‘t)VSSﬁﬂlEm KERA WHVKE RdiSBQIENONn g rand

EEI&%%‘J]% Qﬁ*ﬁ%ﬁ%%?‘i%@h& R BB, and 5

of a pslepRisisndy dﬂ@te@au aghiigh erjicae 1ﬂstﬁ1@@|ﬂm déglegrd anpjgo acid
sequeﬂgﬂu@ptlonally i ncludi ng side chain protection;

c) coupling the first fragnent to the second fragnent
to provide a third peptide 20 fragnent including the

HX8 O TFTS V X17-18Y! E S
§0 "8 136tk BEHERE & HRE G ortE R R G d R AG SahT T Rort Rising

tptsiepmal:l y i ncl udi ng side chain protection; d)
providing a fourth peptide fragnent including the
am no aci d sequence QAAKEFI AW VKX35 (SEQ ID NO. 9),

whey ej ﬂ)v%ﬁég b Brs@Pefle TR gAfehfincRRHURe afh SR SJRONLIFIFEX
to A & no a0|3§re3|dues of, t he sequence
opti o ngbmsl?eﬁ@n dATEHEING AsKJEREYs girespghding to Aib and

2007/X@ZB&@mﬁﬁﬁﬁﬁﬁ&&&ﬂﬁ@&ﬁﬂ&ﬁon&ﬁgUEQy@ﬁMahdB@dﬁ&mﬁandE
fourth 1 i de ﬂf n&nt to ar i.nine 1n order to
prOV|8% V}?#P‘%é% g@“??“ﬁ At i ncluding the am no
aci d sequence QAAKEFI AW.VK X35R (SEQ ID NO. 12), said
resi dues of the sequence optionally including side

chai) nproprdiege sdcond pemritlesragmenbimsluidig thhemfing adid sequence

frag mﬂﬁfsxb@xﬂhéyﬂﬂa [SEJ 88T RY wﬁq@%ehrpﬂ@qemer&ﬁetéuw the symbol
the side, rote ting groups Jn order to provide

an i ndul i ﬁ@t Bep]ﬂt € Beshtue a ppeydearoling, s3igl anino acid residues of the
HX8 EX4QTETSDYSENA FGRAMKIE s MM FBR(BEQ | D No.  5)

and

¢) coupling the first fragment to the second fragment to provide a third peptide
fragment including the amino acid sequence HX*EX" TFTSDV X' "*YLEG (SEQ
ID NO. 11), said amino acid residues of the sequence optionally including side

chain protection;

d) providing a fourth peptide fragment including the amino acid sequence
QAAKEFIAWLVKX™ (SEQ ID NO. 9), wherein X is an amino acid residue
corresponding to Aib, said amino acid residues of the sequence optionally

including side chain protection;
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counterparts thereof, wherein X8 and X35 are am no

acid residues corresponding to Aib and X10 is an
Wapdong4seé d resi due corresponding to glycine. ROI/BP200Te56052

met hod of making an insulinot I‘?é)l c peptide according

to claiml conprising the step a) preparing a peptlde

t

| HOTER A L IR G) yTRNGREG,
of anpegitie faigmand lnmlUdmgdhe emirgpd carl Senn@wﬂﬁAKEFIéWLVK X*R
count [ |
cach ol RO ety iR i e R chain
chai nPi?rt%ﬁ“@}SHIkS]n and incorporating the peptide
fragnent into an insulinotropic peptide. 6. The nethod
according to clains 1 or 5, wherein X8 is an am no
acifyl casgllidyehe fifol fregpﬂndb g thordriegheht @llantdby removligethe side

et hoala%% grootgétﬁllg §¥oup§ br?of]él{;ér 110 Irov1(5§1e aﬂhrﬁgu?hptrg%g ge}?té&no the

am no aci corres

pept i ﬂj@nﬂlaﬁ@w MDI‘QS&YMWH@ML@@&UBN&EQ ID No. 5) and
HX8EX10), ;e té {Bef\égf v@)erem‘?@%ﬁ@ PP X8 aitd %gcereéiﬁﬁesec%‘fﬁspondmg

resi dues_ o achiral am no acid, each

and XtoAib c?ﬁ‘fl%nbilawmlﬁ%Pﬂ@F%@i%lcﬂge%ﬂﬁ’élﬁﬂlgﬁpé%@ﬁ on. 9

The peptide fragment of claim8, wherein X8 is an

am no acid residue 25 corresponding to Aib and X10 is

an afhametoidobf hekice iaaulinesiopitdiepddd accgtding twaclaid¥d comprising
4Q07/147816 PCT/ EP2007/ 056052 -60 10. The nethod

accordi ng to claim5, wherein the insulinotropic

peptl de includes the amno acid sequence (SEQ |D,No,

5) A HXBERTDT R TSONGS VamamA i inghgaxasRacid sequence HXEX” (SEQ.

countipnpar S)SNﬁé}@ih@@fandw@it% leRcHeRGAu&fof b %clﬁiﬁﬂ'ﬁﬁ’ﬁ& a&idlor said

p03|t|ons 8, 10, and 551n ependent! y. denot san

achi HEBMEFhIsAGRENepPast Flieeg}mC@dmgr%g%Kean%% gsidigasgeach of HL E,
resi diendaitoptidiatigintluig; dde dmiepoiectibe; ki no aci d

resi dues optionally includes side chain protection.

11 The nmet hod according to claim 10, wherein at |east

%frat 17 e}%ﬁi% ffa% nf ¥ fs flnotﬁﬂ Ygt2. The
4 18Rl

cor a| m I'S" a residue
of gI yC| ne. 13 The mst hod of makl ng an insulinotropic
epti de accordln to claiml, conprising the step b
Er epahs mgthedsesrriing te claghehpr Pricheidn g it Henaip 6 desidue
s aupBEdEnd oIS Ldlanine.

7. The method according to claims 1 or 5, wherein X'” is an amino acid residue

corresponding to glycine.

8. A peptide fragment having the amino acid sequence HX’EX' (SEQ ID NO. 6),
wherein X® and X'? are each residues of an achiral amino acid, each of H, E, X® and X*°

optionally including side chain protection.

9 The peptide fragment of claim 8, wherein X is an amino acid residue

corresponding to Aib and X" is an amino acid residue corresponding to glycine.
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18YLEG (SEQ ID No. 8) wherein the residue denoted by
the synbol X17-18 is a 15 dipeptide residue of a

w@swadesiol i ne; and incorporating the peptide PCHEP®NT/056052

into an insulinotropic peptide 14. The nmet hod
according to claim13, wherein Qhe i nsul i notropic

bt el an Ty MR AR i gy dgdpetudes the

aB)nogavdt! ssquence( PRI Nherleof , wherein the synbol s X8,

X10, and X35 each |ndependently 20 denote an achiral

am no acid residue, and X17-18 is a residue of a

pseudopr ol i ngEX*BRI G FTENIVES YAcH GQAAK KuasvepKixehrl |y

i ncluding side chain protection. 15. The net hod

according to clain11 or 13, wherein X17 18 has t he

C{C @ 2 01'76/ 8616 PCE/O P2007/ O t OS1t1 IlS 81]; g nd 35

NR2P SPEETEr FEpr L L ?e% é P “any

mcrhepmldanﬂ}dd@mtesmmaakhyah ewiqmlsly sﬁdeﬂhy Ihmderedpammg etidoesidue; and

| .
R S A S AR S PR
BIOA§GHORS, mhereln (D represents a residue of Ser
optionally 5 including side chain protection. 17. The
nmet hod according to claim 15, wherein R2 is -CH2-.
18. Thenﬁﬂioﬁ(hdcﬁdﬁfgrtd icgm 110, whetimal Bastwhe beKhaiRILX1’Ss Réesidue of
% -C- | wherein each of R3 and R4 is independently
a nDnovaIent noi ety selected fromH or 10 | ower al kyl;
or R3 and R4 al so maybe co-nenbers of a ring
structure. 19. The nmethod according to claim 18,
Wher Ehqumetheld agforpidigdn dlampa 10swhaseiny | isagesiduqrefghicie. or
a counterpart thereof including the am no acid
sequence TFTSDVX17- 18YLEG (SEQ ID NO 8) wherein the
1®si ThendanatFendiing teinsulidelopKlpéphide é&oﬁh? eddidE comprising
esi due of a pseudoproline; said am no acid residues
tf@nally i ncludi ng side chain 15 protection. 21. The
met hod of making an insulinotropic peptide according

to claiml, conprising the step of:
b) preparing a peptide fragment including the amino acid sequence TETSDVX'"

BYLEG (SEQ. ID No. 8) wherein the residue denoted by the symbol X7

dipeptide residue of a pseudoproline; and
incorporating the peptide fragment into an insulinotropic peptide.

14. The method according to claim 13, wherein the insulinotropic peptide includes the
amino acid sequence HX’EX'"*TFTSDVX' ""YLEG QAAKEFIAWLVKX™R (SEQ ID NO.
13) and counterparts thereof, wherein the symbols X°, X'°, and X* each independently

17-18 -

denote an achiral amino acid residue, and X' is a residue of a pseudoproline, said

amino acid residues optionally including side chain protection.

15. The method according to claim 1 or 13, wherein X' '® has the formula
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WO 2007/ 147816 PCT/ EP2007/ 056052 -62 c) coupling the
first peptide fragnent including the amno acid

WG eipaa#ises HXBEX10 (SEQ I D NO. 6), wherein X8 BEGEXDO7/056052

are each residues of an achiral, amno acid, each of H
and E optionally including sidée chain protection, to
the second peptide fragnment including the am no acid
sequence TFTSDVX17- 18YLE (SEQ)RDTDKI 8), 5 wherein
the resi due denoted by agympol X317-18 is a

di pepti de residue of a eudop e, said am no acid
resi dues of the sequence optionally|including side
chain protection, to provide ' pepti de fragment

including the amno acid seqlrtence 8EX10
TFTSDVXI 7- 18YLEG (SEQ I D NO. 11), said amno acid
resi dues of the sequence optionally including side

whadeth PrrepresehtsaRe ra@nfhe bOahaafmdk Rl df@nhieinpi@gt kide chain
fra%ﬁent |dnt(%i llnaﬁﬁLno r opi,c FgPtLd@{ 22 TE%S ot
RIS GRd Sagh ot 2RT R SURTSrePHOBTE pieable d57alsat Bplpg goiety.

to claiml, conprising the step of d) preparing a
pepti de fragment or counterpart thereof including the
&m nbhamiethodsecurdimgdo CANKER viWIEIKXB Bepir SEQS laDedidie &)Ser optionally
L | i due of an 15 achiral am no acid,
ﬁ%ﬁ%ﬁﬁgg%%%ggﬁgﬁﬁ% 2ﬁéequence optional Iy including
side chain protection; and incorporating the peptide
fragment into an jnsuljnotropic peptid 23. The
het hobe Retoddrryding tarlaitin! s0Wh<ipB bt GH5- | 5 an ami no
acid residue of nethylal anine. 20 24. The net hod
according to claim 22, further conprising the step of:
&Y. cOhiphietiydtaceordagttd diirh i agmtemeindt icount er par t
t hereof including the amno acid sequence
QAAKEFI AWLVKX31 (SEQ ID NO 9) to arginine in order to
provide a peptide fragnent ingtuding the am no acid
sequence QAAKEFI AWLVK X35R ,(SEQ ID NO. 12), said
resi dues of the sequence oftidpally including side
chain 25 protection. 25. The thod according to claim
24, wherein the R does not include side chain
protection. WO 2007/147816 PCT/ EP2007/ 056052 -63 26.
The met hod.agccordi.n 0 claim 22, erein. the
Mg 08 06 iacn%@%f lsPriien e S nqieleipisbigglegted from H or
Requ elitgle o HXSEXI R TAESEMWHT ¢ ol B¥h FFERAAKEFAMMKE SR ( SEQ
I D NO.

19. The method according to claim 18, wherein each of R* and R* is methyl.

20. A peptide or a counterpart thereof including the amino acid sequence TETSDVX'"
BYLEG (SEQ. ID NO. 8) wherein the residue denoted by the symbol X718 is a dipeptide
residue of a pseudoproline; said amino acid residues optionally including side chain

protection.

21. The method of making an insulinotropic peptide according to claim 1, comprising

the step of:
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13) and counterparts thereof, wherein the synbols X8,
X10, and X35 each independently denotes an achiral

W@Ri0no47eé d resi due, said am no acid resi dues PET/ERPZN07/056052

sequence 5 optionally includi ng, side chain protection;
and wherein X17-18 is a residue of a pseudoproline.

27, T ; L - di | 7 i 813410
2, O AR SR PR LI e L0 e o
sequéhEQ IPSFQ) 6), Bhiksin E% and X' are each residues of an achiral amino acid,

HX8 E%;&T&Tﬁg}{§§ﬂp%%ﬁahé& Vi3580 pl-@te&%, to the second peptide

counterparts thereof, 'whereiin each of the synbols X at

posi tifagaent mclufigg the amap aqiqsrayenfdedtliSl Vdenot BEGAREQ ID NO. 8),
achi nlercifiid @Mah¢ Jert @) hycthk kymbolndéraga aipepadeaeiidue of a

resi due'd anci. vvhe(iei n one or.drmrz,tof the am {}o @]ci.dl dine sid
r esi dOBEIBRMSNY IR A TSGR Ry sgiiench P pterAlly dicluding side
28. Theinrbdtecdbmate praideq thodplepiidsfrdgniant fyclddBngthe2inihoacid
25, LDidBgy o i T18R) i - :

am n\OMg(g{H agsequengglf%gg%n ‘?@%(é‘% E’ﬁ%(bdﬁ)ﬂgﬁi ’fltﬂl;'lﬁo acid

HAI b ECTRESDY/ES ¥eEEOAAKERIAY iKhidirg sidhehasbpiietestiparans
thereof. 29. The nethod according to claim 28, wherein

the insulinotropic peptide has the am no acid

ERatRMAtg(tBERLptdR fN@meft) in®an insulinotropic peptide.
HAI bEGTFTSDVSSYLE KEFI AWLVKAI bR and counterparts

t hereof, which is am d_at ed at the C_-terrri nus. 30. The
Hpv elfhgﬁlweﬁl%%sof %%ii(irpgea%t ilnglﬁﬁlo%lr%pg:%ség{iaeb gc%opcﬁrrlge {onclabu"?lf , rcgr'nprising

the step of:

d) preparing a peptide fragment or counterpart thereof including the amino acid
sequence QAAKEFIAWLVKX™ (SEQ ID NO. 9), wherein X’ is a residue of an
achiral amino acid, said residues of the sequence optionally including side chain

protection; and
incorporating the peptide fragment into an insulinotropic peptide.

23.  The method according to claim 22, wherein X’ is an amino acid residue of

methylalanine.
24.  The method according to claim 22, further comprising the step of:

e) coupling the peptide fragment or counterpart thereof including the amino acid
sequence QAAKEFIAWLVKX™ (SEQ ID NO. 9) to arginine in order to provide a
peptide fragment including the amino acid sequence QAAKEFIAWLVK X*°R
(SEQ ID NO. 12), said residues of the sequence optionally including side chain

protection.

25.  The method according to claim 24, wherein the R does not include side chain

protection.
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26. The method according to claim 22, wherein the insulinotropic peptide includes the
amino acid sequence HX’EX'"*TFTSDVX' "*YLEGQAAKEFIAWLVKX™ R (SEQ ID NO.
13) and counterparts thereof, wherein the symbols X°, X'°, and X* each independently
denotes an achiral amino acid residue, said amino acid residues of the sequence
optionally including side chain protection; and wherein X'""® is a residue of a

pseudoproline.

27.  The method according to claim 22, wherein the insulinotropic peptide includes the

amino acid sequence (SEQ. ID No. 5)

HX*EX'°TFTSDVSSYLEGQAAKEFIAWLVKX>’R

and counterparts thereof, wherein each of the symbols X at positions, 8, 10, and 35
independently denotes an achiral, optionally sterically hindered amino acid residue; and
wherein one or more of the amino acid residues optionally includes side chain

protection.

28. The method according to claims 1 to 7, 13 or 21 to 25, wherein the insulinotropic

peptide has the amino acid sequence (SEQ. ID No. 4)

HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibR

and counterparts thereof.

29. The method according to claim 28, wherein the insulinotropic peptide has the

amino acid sequence (SEQ. ID No. 4)

HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibR

and counterparts thereof, which is amidated at the C-terminus.

30. The novel methods and peptides as described herein before.

X%



