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WD 2004/ 035623 PCT/ DK2003/ 000651 1 STABI LI ZED

EXENDI N-4 COVPOUNDS FI ELD OF THE | NVENTI ON The
w@e@gmsie23 nvention relates to stabilized ExendP@FNHK2003/000651

conpounds and related nolecules. 5 In one aspect the

i nvention provides stabilized Exendin-4 agonists that

include at |east one nodified amno acid residue

particularly at positions Gnl3, Mtl4' , Trp25, or

Asn28 of the ExesdiaBi4ZED-EXENDNIeCOMPOUNRS erred

nodi fi cations are deam nated, hydrolyzed, oxidized,

or isonerized reaction products of the specified am no
FIEC DAOF FHEINVENTION r espondi ng to the sanme positions in

T TP L o RS B s
Incsnaspacisthe Tiventionvgtidesstabitizel Exendinet sgaddts that dfcludees least
o B 0 R STV B ep DB G 3540, Tivas, or s
ofctba‘;ﬁxshdm-ér(s -39B ACKERBURE:I@FedT MBdifipdfieNT laGNdédminated mugirolyzed,
ofilipdlf! P08 egxmh  BIRAAILHGAS SdeBEl Sarih§ acid residues
eased I na nse

nt es sa |l n respo
cqrwspwlrmteéme@ngnwmm i Exandin-4r{{113°) metesulenAlsp @rovided are

mgTﬁBds i ﬁm%%'d%%é%’féﬂrze@ QGERirh @e)mpounds The lnventlon has a

ucose- ndent i'nsulinotropic polypeptid

br&ﬂ@i R I e pomyounﬁaé\awgtbe}ﬁ%nsé@hmty when

é@{c‘) iok BQYWirl-8 c&pPostionsQ I skov, 1992, Di abet ol ogi a

: 701- 11 G ucagon-like peptide 1 (GP-1) is a
product 20 of progl ucagon, a 180 am no acid peptide
BA@K@N@!NDMEWWB& 47:159-169). The overall

ug%gg S{OTI’E&Q lag}ﬁ? lg{!\]/ﬁg%n%% ﬁjcésh,ee A%\{%#ggﬁ Iorslaeaéedd from the
gé‘e@r@lﬁﬁé&sﬂ&aloﬁud&b?-lri reapdndehie (B4 pessence atd dbsegfioanat euafents in the
g%e B‘%g%mcl&ég%’tﬁ% stelgr%ﬁra r%léc%g Fé%?ﬂﬁjgﬁ |(|3%1‘Ll’|ﬁgtﬁplc Egtgl%gﬁlt e (GIP)
amfm&caganglikeabeﬂudemo(@u?-hht Trenvaast estenh eubgtimest kioown is GLP-1
(é)r@ﬁo h'grﬁgf ‘?ﬁétﬁe‘t&g@n'ﬁ 708! rﬁg i Gf}l?cggl}ﬁ@[_b;pgﬂiﬂﬁ 15(:#%9 WE)% Q" Sroduct
ofg;bruglag@mn e diBOeamineeicidrreptide (RrIckris 1998 Dighstss #tj159-169). The

oxfé}élﬁéqﬁéﬁé éfﬂfré’glb&a@% Icentginm/@télsﬁqtn% acm%qusﬁemmagon the

I NS sensitivit Horm Met ab.
36)9F 35 5RINDAH sectipate a%ﬁwﬂew 156 3 i ed Shaiense Pl glcagon-

lideeptife2Regpld) Sar mte%ﬁm@)paﬁqaebﬁ@mwb 1 BaghUenAber | bﬂfuncﬂons It
subjects with hrﬁn;g stE‘ | ucos %%Fance (Ig‘;J/rne
'SE%rPhy§'°'°@F?' hormepgdipat eignanses, THe "PH ﬁ?%fe%m pormal
h@fqé@zénmé thdrBfote b lﬁvuétmnsor&naﬁé Gﬂ&ddltublh @fLrFau @lsoflowers glucagon
ucose pear ance use o
o BTnr o ERE” SRNTBaP Ty He SITLAE PRMRRHECARRTLeYS: ond
e&mseé lingutity sebbitVitys@Naugck, 19%? Hiem. Metalﬁ] Res. 4Th¥283-1258). The
78 Thi s has I ac a prqnisin
PR cAEnpihahees 4 Fol B R, Erlisde onfle BO8 ol B Kose in
sulfjed® At nhpa{&;db@eqfoséduladanb@ (Byen&L 98 ( FuiB@) Céimdinvest, 28:72-78).
Tl% an%&li%bf?‘o ic éﬁé’&? V& G- [lmln humans increases the rate of glucose
disappearance partly because of increased insulin levels and partly because of
enhanced insulin sensitivity (D'Alessio, 1994, Eur. J. Clin. Invest. 28:72-78). This has
placed GLP-1 as a promising agent for treatment for type Il diabetes. Active fragments
of GLP-1 have been found to be GLP-1(7-36) and GLP-1(7-37). However, a major
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RECTI FI ED SHEET (RULE 91) WD 2004/ 035623

PCT/ DK2003/ 000651 2 pharmacol ogi cal problemw th
wWoatuwsseed P-1 is its short half-1ife. In hunmanBCED&2003/000651

rats, G.P-1 is rapidly degraded by dipeptidyl

pepti dase-1V (DPP-1V) into P-1(9-36)am de, acting

as an endogenous G.P-1 receptor antagonist. Several

strategi es circunventing this problem have been

Mrﬁi@@@l@@tcaﬁﬂamemsmngnatwbl GLr-aris iefshoRMdiMifeNg MESand rats,

BB oy gt B B g Hetueadt oRedv] R ATk s aeamice,

agtingcmsan bsdogkRolsa@EP - areeptsegiagueist. SSBe”ﬂePairstrbt)eg(eE Iurhenting

G t_al 199
S oRGEL G o O BRI UL T BURS Pa O8h e DPPY
relsiskamd enategued af GhP-tjed6khidd | i zards. Exendin-3 is

present in the venom of Hel oderna horridum the

Mexi can beaded lizard and Exendin-4 is present in the
Exendins, ehotel aiewmwf sieppdes thmt lower Gldod glocosst kevels have some

| nn 4 dif 3 L ust
SRS Pl [BORR TP ARO[k ) b SR, S Bid Bhe.
265 69650rbS).a Ty Exeiding atsi tpupe pi ithie venese @f mlqdaén@tmancpr beaded

I|ia?c§sm @&gtﬁdgfs n%%%@hﬂn%@@émoﬁ?&rg&é&wﬁg h@méfuﬁg %ggéa@an beaded

"Zé‘ffﬂ aﬂﬂ95¥%‘§t§‘ﬁ)’s AEsseRtiim -the jvenamsef Skigdera susrasim.othe Gila
m@ggter SExéHahri 4561fféiseﬁorh43xehdﬁﬁ-@| dt @grg)ogl%dm%em@e The cDNA
EY g % é Exenidl n-4
e'@?‘\‘?@ﬁ "E?/ giins |HF?PU1FWFC§9'81 %61 anype, 8 depidpeiused,ip thgggmino
teirminds abEierld|nd¢)ﬁaﬁ3béﬁn(lﬁbr{erz&%9/s@ﬂtézléh®d (F?;Mﬁﬂtl] ygsr)]aar\u Bigl. Chem.

. . toog|a4 45-5 ave shown a
zf%%?gr%@tglaﬁé%@ﬁ%%% ucose |lowering effect of once

daily intraperitoneal injection of Exendin-4 to

E)gélr@CeOése% F{){%ng gg‘ﬁgé@er %i%tt OOI‘?OlaOt%d g%ﬂ’n%"ﬁ@oma cells (Goke et

alN- 1993midn ol s Bheren £88:186%sTan Ek%ndm -# rgivandeystenaicallyelowenseblood
gl'u&?éé' le0aL rb9p4d% aﬁ a)blew dbiarenh ftv%ég/@ﬂzi?m? rwecenuy, Grieg et al.

Exendi n- whereas an N-term
(1t99% le'ap%telom 5\15 )%ﬂéhﬁwmegorzmbasmblpmglypqwr19wermg effect
omr@e%ny BfapetironEAEinjéSRorOsf xfcéﬁcmﬁwto JiabEHEHBIH nflce2 U8 patent No.

580V HSC BB PRSI SRl BPRY GEdt eI Podipnams cssenta

|nd&t1g¢’gd1§r€g§n§% rQstﬁam@g gékgw.t eh@iﬁ 24@{ ggﬁgﬁm 8%%%451)4“'31”

wa%remam -tagningly tmeatﬁééa%nqlrb(?wdmﬁeﬁj?ﬂ? rites ghibitory properties.
(W98130231). Ways of obtai ning novel conpounds 30 by
m)dlfyl Exendi n sequences have been

h
éjﬁggggr:gxetm;\lg Lwaéxep indoang Exeppin [BOpRIpHA| Nascbeen proposed for the
tré&bféh! btu@iabaeé endllifies, m@iu@ﬁwgl giastrﬁ; rﬂotumvsaﬁ@aelbyuhg@ahtﬂc\éﬂlptymg

o At bl B S R s ven
a§ Ejrnmmmduamnmi fomd ldtake$‘i/\mm$/30231) Ways of obtaining novel compounds
by modifying the native Exendin sequences have been proposed. One way is to attach
lipophilic substituents to the molecule, e.g. as described in WO 99/43708 which
discloses derivatives of Exendin with just one lipophilic substituent attached to the C-
terminal amino acid residue.
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RECTI FI ED SHEET (RULE 91) | SA WD 2004/ 035623

PCT/ DK2003/ 000651 3 A mmj or approach has been to
walenidsseExendi n anal ogues characteri sed by an POT/AER@3/000651

substitutions and/or C-termnal truncation of the

native Exendi n-4 sequence. Th3| s approach is

represented by the conpounds "of W99107404, WO

99/ 25727 and WD 99/25728. 5 W99/07404 di scl oses

AR iBpRaEs 'h§§ Pedlild d&lis E)@ﬁ@fnaénafc@bﬁy bﬁtarhctbfk’tid by amlno acid

defines a eptide s quenc am no

SHPEtHUaNG afteor] FF'tﬁ'ESQP dS‘H%Ca otk Ofs"gP pajive wnﬂw Seq”e“"e This

dpPedath 0N septdsehihd K theGaingdundot Wa$9/@T4D4| RO 199/25727 and WO

ons 15-21, Leu Lys Asn Ay Gy in positions
BPigh
Ser Ser Gly Ala in positions 32-35, and wherein

the remai ning positions 10 may be occupi ed by

d .
obRPLRE G50 AL CoBid] RER UaRally TS g ot =
p‘ephatmisemubncho@‘swrmm@ evid rre@mgesw@r@y Whaigposigors 46, Ser Lys Gin in

@%Bﬁsg'ﬁﬁs haii &g Gﬁ@ﬁ% Vi ‘Argglaﬂi}h tgng 5o Eél?'l_;%f]ﬁénoély Gly in

conjugat es as descr n, such a
m)gmgms gﬁyﬁ@,&mcﬁ@r @@gﬁﬁ@ggowcﬁzrﬁ&;@m gggarem the remamlng positions

rﬁ%ﬁ Bei e 1éd %?)wdﬁ@cy&r Exé#ﬁ*‘oﬁr'f> s B8 Nesidudt(dr 31%3/ B&Bocclipied by

99/ 25 di scl oSes Exendi n agoni sts havi ng

S@eﬁﬁecaammerem subptitvjone. Hher OHBYA Adogsuiot caNeT 2BY Fesncin ggonists or

efn'é%he?sg hiing Spedificamine i ik @S1btbAS Wk hefdyYeohugRRS i dsi @¥dcribed
Ala in position 18, and wherein the remaining

fpawn,tauohsls feyndyel errenauneeidesProqd- Exetrvﬂp\é(fzoa@hcﬁmndlmﬂh&) Kg or
aci d_residues or rray be occupi ed by specified am no

desPe Eixendind(1-8MsK6-For ul a 20 1 does not conprise a

pepti de sequence having Ser as the C-term nal am no

acid and Exendin agonists or anal ogues havi ng

WP a9/RpT27adisclosesc Exrdil agdnisis hawtld @r gensiral ormawa|! ihait defines a

ARt SalleREs ﬂﬂﬁélrﬁ'z?’to %g%hwlrﬁf'acgﬂgﬁs%‘_%%bwtﬁ Q{F}’fﬁgﬁ@ﬁlon 4 and Ala in
resitipn d 8canscwherpin-the Temaininggositionst hay be peguRigd Dy wildgypapxendin

a‘%ﬁh@ 5@.8 ?eéi@désrtﬁsnaé/xwée@&du%d $OBPBERSY &hiftb Iaaa duBstit@iomy] Pormula
i ncl u N endi

n 25 derivative
‘(S*\Ofﬁmj SPIRBIRSY? pst'd@mqa%nq?yhamea%ﬁs B Esierm%@h%mwﬁ acid and
ExptiRCagdhistP G draliyudd HevingBspadifienarmineaididGleletions and/or being
i nappropri ate post-prandial bl ood glucose |evel

cnivpeloecs deserbasInT et PeaqUmyOUNdy Sabpam Bendin4(1-
e Er Ao T R SRR P otz ¢ o wo
dorz7odeddimes @ peptide sequence similar to formula I, but including Exendin
derivatives having a C(1-10)alkanoyl or cycloalkylalkanoyl substituent on lysine in
position 27 or 28.

When freating inappropriate post-prandial blood glucose levels the compounds are
administered frequently, for example one, two or three times a day.

WO 99/25728 discloses Exendin agonists having a general formula | that defines a
peptide sequence of from 28 to 39 amino acid residues with fixed Ala in position 18, and
wherein the remaining positions may be occupied by wild-type Exendin amino acid
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pepti de sequence of from28 to 39 am no acid residues
wth fixed Ala in position 18, and wherein the
WO 20vai0si6rs) positions may be occupi ed by wi | d-t pEEDK2003/000651
Exendin am no acid RECTIFIED SHEET (RULE 91) | SA WO
2004/ 035623 PCT/ DK2003/ 00065} 4 residues or may be
occupi ed by specified amno acid substitutions. Said
Exendin agonists all correspond to a truncated
r&oi@Rd & ARGl 0 wecdpiad by @emaéd/iangncdexgrdeeumﬁltutlam nBaid Exendin

o e AR (R BARIY SAEBOE el Ry v o
apet bcle sebmmﬂnne fdptid® sequamoesiof fome3A td:u% aming il eesklues do
n?aggg\ge[] gxe bé()%rml IS{ g dg Eﬁl&% %3}6 efice %Ll"tsgngm{nHratcﬁbeFeSldues may have

- anal ogues
eftpercSdri ar 'lamn(hterramam' et Be fotier seniduss. Brénsln aeniisigat eralogues

h%’ ﬁ% Qétﬂg; z%)rR n{) I%Sld'c{éYe%Pﬁé %ﬁhlct)rﬂger?ﬁd ?&ﬁgﬁk@ cegﬁ{fgetﬁggé invention

dpeq:rtbﬁd éreresreqmemtecomnﬁfﬁqxbby fesmulsr knifugher, fqtsmula th@elinfisray peptide
o ]s(lqﬁér‘ Y@tﬂoﬁﬁlﬂa havih R9inglulihg - EXHG KRRGMve®Thaving a C(1-

};3 kano substituent on | ysine in 03| t| on
19 “iﬂﬂoﬂ@r cyaipaigyl Qﬁ?S%St'(“ﬁﬁJ“BP'i‘ Yeibg "1805@9’“

di scl oses peptide conjugates conprising a

har macol ogj cal act i eptide X and a stabilising ..
0o ePhe2eE nsaisnte 14 b4 59h Didaes “ahlller clntignies CoMbrising a
pﬁﬁﬁﬁ’éo@l@blcﬁll)bédmd ptepndé X ahe @&stmisdwgcmagjnﬁ@ la?mn?e & of 4-20 amino

aracterise n_increase a | L .
EOrpanLT csenly R wPBe S5 SRtk hhigEierizedjn having
amhemehsed Dalflife dompaoad td tieehalielfe pbX] X6 ntay bedirendirdmtiBxendin-3.
conposi tions that can provide better stability than

prior conmpounds. Further desirable would be to have
IBweidibe degimplestotham Exertin canappsitiops that caeproaidatbeter. stability than

pﬁUrC Gorﬁ%mm i Fﬁm{é?ld@@ff%tﬁe QeuRSREEd Ahley EXSRiHEorhfbsitions tf(ljat can

I Ngs I cant stor age tines are expect e
raw/@ﬁgrw?érp@ BHeY @omgow%\ﬁ WoWnbgnerpgeialy useful in settings where

ifdaht SfdradRY Bhes Yaré Se%\lcte@aéﬁdmt WRéte! BRfd iPMsk from unwanted
MVARY OF THE | NVENT I nventi on

fg gresent _
Q¥islaEom hyqrolyeis QF @%arf“ﬂatﬂ‘afﬁ?? °9%d Exendi n-4 conpounds

and related conpositions. In one aspect, the

i.ny (,0 ' bilized Exendi n conpounds, 25

W@R@&@Eﬂ?g@‘zﬁ@@“ﬁ agoni sts, that include at |east

TOﬁQorBQﬁhit frivéﬁhow‘@dmraﬂsz irelates $6 ciabilizdd Presidin-4 Bsmeduntis ,and related
Vet 14 Tr n

HEPaRle: s Ss5PRb i st B e iR g oompounc,

pasticngxrly Eserstiabiagprictd, rtindiude 4t leostpmeinbodilies. arffihe acid residue at
s.YIS.K‘sF '(ﬂn‘ﬁ aﬁle 4brTPF?Z% Sb‘?eﬁér{zlénbiofthe t%%én%ﬁ'ﬁl gldigigmolecule Also

rovidin n-4 cobmpositions w
mwmdl areyn@thrcﬂmfdndgrm pndbpeing thesstabitaed Fepdinddcamnositions. The

iRfen@n FLAHi03a 4pEQARPSH Jse8 Mtiuding providing Exendin-4 compositions with

better stability and storage properties when compared with prior Exendin-4 compositions
and related compounds.

We have discovered that it is possible to stabilize Exendin-4 compounds and related
compositions by modifying particular Exendin amino acids therein. Preferred
modifications according to the invention are deaminated, hydrolyzed, oxidized, or
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30 and rel ated conpounds. W have di scovered that it
is possible to stabilize Exendi n-4 conpounds and
WO edoawasd23 conposi tions by nodi fyi ng parti cul ar PERBDRANG/000651
amno acids therein. Preferred nodifications
according to the invention age deam nated, hydrolyzed,
oxi di zed, or RECTIFIED SHEET (RULE 91) | SA WO
2004/ 035623 PCT/ DK2003/ 000651 5 isonerized reaction

.seheﬁééa* ,%aetfont ;B}sdmef fhb%%eélﬂéd"gm%' dtid RIS Bf m‘e E)@ﬁdln-4 (1-
Exendin-4 (1-° 39) nol ecule. Such conEounds can

39)ea@iqcylen§al§h FRPPRENGY can &Snisarit i oy °8e a‘?fd%r‘i?mb‘"at'on of
stbﬁ@é?‘ﬂ' %’&fﬁlqh@@' WHdluathgeXdPssing ExatuH-n- 41-69y 39) pgharmaceutically

ar nac ally eptabl e forpul ation proce
SR GO THARE] BOGFUTE BRERE! FI I (o pasntaly roacive
c@mwnglwas auedhtas witnivatr, wkygbnwightr heatxorgihe, likel ghtotherwise

[ pr.ovi di_n t
pieuRngcrartee® 5Bivaive S S51A EBie R e HEuERs' dethoaton of
achirgr acldxt cm‘espbndmgntm at st one of wmommtm@ Trp25t o AsEB of the
BOAL o§ 0, é14 Trp25, or Asn28 of the Exendin-4

ﬁ% ecuf 10 Practice of preferred enbodi nents
of the inventi on provi de substanti al advantages. For

PP%%%@{)‘I?@ ]EHEQ eRinokiftentd WaRs | |n9é‘ntioﬁ ﬁ&h@e $bsRInBYii fantages. For

In-4 conp ounds feature nore

insteincabise @fcﬂwpvnwtl%ﬁ @ta@ Ity proyidg,adebilized | Begdin-4s sipRRyds that
fetaJt $nor§t.latébﬁat vty g&HcudR el Prdf’or%@b L &S tiRBs Such stabilized

ated conpositions can assis USES i ncl

Eggqanqlﬂ -¢ molecyieg fndJelgied cgmpgﬁtl%é*@nws@@ggla@ ﬁq@ew@dmg %hmoal

sfUBRE At Ctidrausas thy GROSdiIng @rﬁire &gﬂéﬂ@:tbleaéﬁd ebrigistert mgbhibSactivity.
re of t nti on &'8 arti.cu '

featu rl ortant .
Tﬁﬁe%?%?ﬂ?t Phitee E%‘?PE‘PH % PR srvat'mﬂfi‘afttfwbéﬁj @P@p‘e Exendin-4
prepafitidns (Ib@) ares neddeds Thbi Is| by stpbilizing Hke ritkendid-4 compounds and

ompounds. and I
GRS S eopkudt e IReffl £ FREPEGuE 4 Bkl ggpoistency
bbiteapdots.| ot s. 20 Additionally, use of the inventi on

can now provi de nore consistent dosing of Exendin-4

conpositions and rel ated nol ecul es. That is, the
Additipnally zeae SFdhe ByartionTant R Pravide fagm congistent dlosing of Exendin-4

c&‘ﬁ?&éﬂ%s%@ B rﬁé‘l@c@é@‘ﬂ"hﬁﬁs”ﬂ%%tébﬂizé@'@bl%pbtﬂﬁfs%% inGention
I vit feature of the inventian

affh losp hﬁ Id99"|‘""I‘jr?J(5‘\"‘fj dhes G ﬁrqvtde '§°r8er§f'?l%\% Iﬂ%er?*??lﬁy? Gtiyily. This
fé@f&@dﬂf fhe ifvetitien fsShartibriyomestdne whbaiti\@esirabiatib pRidyce Exendin-
I ste ctl

t Vi or d stability on a 25 o
BiL e gmap g D SRR KPRtV op g stebitty on @
nmﬁmelandlacye gealeat ed nol ecul e" i ncluding plural forns
is meant Exendin-4 (1-39), or a variant, anal ogue or
derivative thereof as defined in this application.

Byl thasphragd VExdnginEk enohipount! o1 +88ed andeclde’ ingludingsplural forms is

n%e,té‘ﬁ[ %%notirhﬁ‘tm-isgf,loll‘ %eaniant, analogue or derivative thereof as defined in this
application.  lllustrative is Exendin-4 (1-39) and derivatives thereof that include a
deletion of between from about 1 to about 5 amino acids that corresponds to positions
34, 35, 36, 37 or 38 of Exendin-4. Optionally, such derivatives further include at least
one peptide Z as defined herein. Such compounds or molecules are "stabilized”
according to the invention (eg., a stabilized Exendin-4 (1-39) compound) by modifying at
least one of the amino acid residues: GIn13, Met14, Trp25, or Asn28 of the Exendin-4
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30 deletion of between from about | to about 5 am no

acids that corresponds to positions 34, 35, 36, 37 or
w@oef3daxendi n-4. Optionally, such derivati vesP¢T/IDKR@B/000651

include at |east one peptide Z as defined herein.

Such conpounds or nolecules gre "stabilized"

according to the invention (eg., a stabilized

Exendi n-4 (1-39) conpound) by nodifying at |east one
(B89 heleauid.n Bradenatllyy e ohutes:of Gleh arBinodsids4ire Mogitisd agrdiscussed

(58 sFre bRt BdeoTro0hsr 6 (1. 39) ol ecti e
Preferably, one or two of such am no acids are

Alg}r}]’ é&élggar?c?indér%ccor ex"fll {H&H&QMHP bfovidds ?@orﬁﬁbLﬁH'tbaﬁﬂcludes

use In one enbodi nent
at ha@tmn:emtaqw@@m@ryilraﬂré b@rﬂﬂer@hlwoneﬁmm&ee gf ggme, preferably

oh@ eﬁéucﬂ r%ﬁst%ﬂﬁ:‘% |Ex€€(§1n@(¢f$@ nrh‘bné lm?b%}hmé?ﬁ ehe Eé\hb&ur@nﬁcludes

ree sanme, pref erab y one of such
akpa@ﬁlqatpﬂe@f Ete §gamine qeids3al) posftiony (rerrasRAGdingeRt pOSttlﬁ@S 34-38 of
ExSMRu4labycl udes: a) a deletion of O to 5 am no
acids at positions corresponding_to positions 34-38 of ,
oEaatienaly. of easb)onepFeRIBE| SHAPIGP ZatoTRlg G FEIHG @gd units
CORABHIP BBUK I ¢chpduind;- 204 aiTedwd ofe bfithe mcblIoWlnglo

The- DoRt gt TaRch FRUTRIEY il AT BEdm e eye having
SI de hyd‘ralyﬁed $ide Alain bealsduetuhnmn@r ohgml Aep yasidlies wdierein the Asn
Chal O B5p Pt 1ol Bl BEligh Do By LBo! due

U&° Corfesponds to
posi i) amo2@zesf mEheniherresidue cqrreanomm]gﬂomdltlmﬂhpf)ﬁxmin -4,
r eS| 3
SRR KBRS B it IR die
p03| iv) cndexgnindtedpehytirelyzed Glpgprrespeading ﬁfap@dwﬁ?» of Exendin-4

hyé“oﬁé %ﬁ%a@tﬁm&lﬂ@b%@ﬁgﬂg'sgﬂort QRRSinblgdR 13 of

harmaceutically acceptable salt or
sol vate thereof. In one enbodi nent of the forgoing

h? QH@ @HbEdiniche oﬁﬂhé%ﬂgbﬁ-ng d:oEib@UﬁH ﬂhé‘st@%ﬂni&) Exdhelin4l €639 2Acludes

| east one L-am no acid resi u or, at eas
2biogRk oS LBPO68) TGREUS A1 FidFaR o1 B rgming H%‘d c§+|5 Altepnatively, the
coRpbUERCI@sEEdnein0iBRs of L-land @rgniRoakidresiaedsd resi dues.
I n anot her aspect, the present invention provides a

compound that includes at |east one stabilized
IfEsactdémaspeét] thidPresent afventisnl provides, a tdmpmind thdtdnoludes at least one

sEsbiRen TR 2o deiPleme s, & el S fthe g proforably one
of cavplo Lstabilized cExentin-4t(1-B8hsolasuiesofn ong embotiimente dhad gempound

ated side chain, an Asn residue having
'@)édﬁgl%it/%egte e chain or a structural isomer of an Asp

resi duen /‘Nﬁlefﬁtﬂld’qlet hgvinis g deaminated side chain, an Asn residue having
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn

or Asp residue corresponds to position 28 of Exendin-4,

i) an oxidized methionine residue corresponding to position 14 of Exendin-4,
iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4,
iv) a deaminated or hydrolyzed Gln corresponding to position 13 of Exendin-4;
and a pharmaceutically acceptable salt or solvate thereof.
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or Asp residue corresponds to position 28 of
Exendin-4, 30 ii) an oxidized nethionine residue

waoeomespendi ng to position 14 of Exendi n-4, iPCY/DER003/000651

oxi di zed tryptophan residue corresponding to position
25 of Exendin-4, iv) a deamynated or hydrolyzed Gn
corresponding to position 13 of Exendin-4; and a
pharnaceutically acceptable salt or solvate thereof.

vidad A ar(’rﬁUédc_tlcQ]]gb accbﬁébl‘é@oﬁ@Gé;ﬁ@%&BﬁBnc]ude at least one,
003/000651 7 ed . are
p P%c@’ﬁt itgF) O é%eﬁ {ag@ l%tef‘g'ﬂ ¢ (1EP) dleqilps, more
pRiferbBig®he ohguch cpmpberidsbEyarhples ofcducb eompodittans apé ptdvieled below.
stabilized Exendin-4 (1-39) nol ecules, nore
preferably one of such conpounds. Exanples of such
Irc angiheri &spents tie évpntoni preddée Bowethsd loh meakiighe stakdiped Exendin-4

gﬁéoé&é%e%t rje%?eoo E%}é'cglgsasadlgﬁé{éeq\e%m rﬂelgerﬂb&sn‘ﬁﬁgh{ % thethod

on or ted
m;tlusleds e’sleaistlmeeefﬂne followingestentodi ment , the met hod

loﬂ%%%én%gﬁi (1°§§3 o?fa \Fahﬁntf éﬂéldﬁ%n& o%tn%’tﬁle tRdreof; and

a varl ant anal ogue,

deb)l ineubiateg thee Fuertdin- ;r(&i -38) of #&M@tﬁr\ﬁgaﬁamua e defvajive thereof

(lur%%) cBhdiidhe UMidicMto IRRALEDBE lealf of€Iof (RS FolIBWINGeARIPE acids
under conditions sufficient to introduce at | east

ori@el’@fnthe following amno acids therein: |) an Asn

resi gugn %W l%@hd@e d%@mgnétc%énﬁmaﬂ@i Qhﬁl ﬂqalmnarA%nr #sidde ehaving
havi ng n .or a }_J\Ct ur al

of aﬁy‘?@’pfg‘?“@?% G'éa‘“ \%@rséf PH“F’}H @02@50 ;56%’%?' &"?}Sre'“ the Asn
cor r eppgH desiduz qassihonas t@BositonP2easfdixendin-415 ii) an

T4 off ExeAe Ho R e R bR PRbe AP PRt
cor r & pobridiagd trpptppiEntresiduoraespebdimpliorpodition 25 af Exendin-4

q A -
OSATIY Gnthardy O %k%éggeoﬁegh GBS Iaﬂgogﬁgd i Bl 98 bt ERhin-4;
sal t aod apbbieaceutidaly e@ﬁepfab@ gaft qnﬁo!watefﬂnemofbe preferred

to nake the stabilized Exendi n-4 nol ecul es of the

i nvention %ﬁ!t heti cal | é\ or sem -syntheti cal I% An ,
lewdirniten ksr prsipstedatonealifotne; Yakizedrbisadinge molgculgh pf the invention

?rﬂﬁéi‘r@ﬁﬁ 0H§&n9§ynfﬂé@cé\f?r rAf b%rﬂpl@%‘?tshéie aSvBthbesd Sescribed below

echni articular embodi nents the foregoing
aaﬁa%wi@spa? ?ﬂé? Meidfieltieenife SEYRESIPCi et i ng ™ 25

presence or absence of at |east one of amino acids
(1)-(iv). Aternativel a h
6 prbHEl bon e g oot e g inats e Hop o detecting
pAsderiBe OF hbdenkg of bt lobst onewfpatid acids (IMb)haltisnétively, or in addition,
ﬂg&?etg@%é%cgg: p(ang éénﬁi%lmggatt Feeas{n%gé féfethaéﬂwﬁg gc%sd%i)—a\rl)ein the
composition. Methods for detecting and identifying the modified amino acids are
discussed below.

In another embodiment, the invention features a method of making the stabilized
Exendin-4 compound and related molecules disclosed herein. Typical of such methods
includes at least one of the following steps:

a) obtaining Exendin-4 (1-39) or a variant, analogue or derivative thereof,
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ISA



10

15

20

25

30

30 I'n anot her enbodi nent, the invention features a

met hod of making the stabilized Exendin-4 conpound
wa@ar@4/0836at ed nol ecul es di scl osed herein. Typi ceeT/DK2003/000651

such nmethods includes at |east one of the foll ow ng

steps: a) obtaining Exendin-4 (1-39) or a variant,

anal ogue or derivative thereof, RECTIFIED SHEET (RULE

91) I SA WD 2004/ 035623 PCT/ DK2003/ 000651 8 b)

b3 @nttactirignihe tHxendindn(di39) 4r e 8@janbranglogue ar idarivative with at least

oﬁgihgm%e Fﬂf%éo\égfagféeca ﬁtr%r %hlél@?osﬁrod@c% mi ure,tand

rrraceu eta e carrier or venicle
cp)nrmdbetmgathm nmxtnr@ uné¢rdccm)dltion@ wyHiclentyta indrogiiset et leasinerg of the

f@%ﬂﬁ&érﬁ’inéaa“&{”e%,ﬁnt to introduce at | east one of the

amno acids therein: 5 i) an Asn residue
havi Migaa Aﬁ@afﬁsh’a@é@ﬁvﬁigdé daeminated pides ghaias PAUASThERRIdNG having

hydr %bd’r%@geéélgg cﬁQﬁ'oP aQftrutufdl déhied lofbn N3 FBSIdES, vikBreliS the Asn
resid wher el n e Asn or Asp residue corresponds

to p@éi‘\ﬁw Easidpig cefrewéﬁ%im%'tlom chRxendititzed

net hijpal BAdiERShERRNIRITESRPESHSRBodhPRIIokiBR 146f Bkendin-4,
an resid

Exendi n- 4 |||6 an oxi di zed tr&gﬁ
corré@pﬂfh(aidr%fdtt PIPERR [45iHUSOFESRARdiRg i Pasitiqy ?%f%‘e“d'“"’
g gamn;) ah Qi@gminazaodémygme@ @In cmfrésmaaing ito @oélﬂor{) “’f’) :of Esé¢ndin-4;
0 endi n- an accept abl e
S BB EPeu o Bk AFEAS fltratan o bo
further include the step of detecting presence or
£ at : . .
05 SirenSh st aph St Hos ftog ing HEQ AR dplcitbth Bsonce of at
lezmh ond 6f tha @minteadidi eesudUBy i(irGv e Alteraativelyo neincddditios, tagrinmshod can
r‘?‘qido%%dér{t@;vt rligloén@leéspoﬁé‘& RO IRRR dd dd%’tp (*/?Mﬁ‘?&&‘ﬁgos‘ﬁﬁ)ﬂem

nve rovi des a netho
Exendi n-4 (1- 39) or a variant, anal ogue or der|vat|ve

16 BR6GET asde@% Wm@%ﬁ{%ﬁ pr&ides 4 Pr%tﬁﬁat &%Hll&ﬂg%dﬂh (1-39) or a

I east one o OW Nng st eps: a) obtai ning
vesiafdpraleguelarsdpyivativedhgrgef. andn Oﬂ%rempﬂt?’ﬁ'ﬂﬁé‘t dhe é‘Fﬁé’l‘Qﬁbkﬂé‘“deS at

|é§§€6ﬁ@6fth@f@|owﬁqglswbatl ng the Exendin-4 (1-39) or the
vari ant, _deri] va&q 93 or anal o%ge under condjtions

a) gblaininamentt-4 (3B gtie¥atant CELRIVE QL 2BRIOgRIPET B ng

b3 NMinBbadifg dthe eskmd Lrl] (11FB®) edbm the )vaﬂAihtAﬁBrwame dore ahaugm under
si de,chai n n avin

i, sehsente” Biefireopt FRs( Pe oMb "ok Sginos e gpeidues

thesindue, wherein the Asn or Asp residue corresponds

to p_os ' 0,&] 2%33{516';% :3 h ddéa Ha)te Qldgxéhgl Zeaﬂ Asp [esidue having

nethlo esi espon o posSit 1 on
Exendi hydztzlyzed |swea:halo>qr a|szrgdUIal ppmphfaan Agsliedidae, wherein the Asn

corr es&%girggddeoco‘?%%&ic@?o aésil‘ﬁﬂcn %%Hdiﬁﬁ,
ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,
iii} an oxidized tryptophan residue corresponding to position 25 of Exendin-4;
and
iv) a deaminated or hydrolyzed Glnh corresponding to position 13 of Exendin-4;
and a pharmaceutically acceptable salt or solvate thereof. .

In another aspect, the invention provides a method for treating diabetes type 1 or type 2,

insulin resistance syndrome, impaired glucose tolerance (1GT), obesity, eating disorders,
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and 30 iv) a deami nated or hydrolyzed G n

corresponding to position 13 of Exendin-4; and a
w@banosssesti cal |y acceptable salt or sol vat e tPer/®&R003/000651

I n anot her aspect, the invention provides a nethod for

treating diabetes type 1 or gype 2, insulin

resi stance syndrone, inpaired glucose tolerance (IGI),

obesity, eating disorders, RECTIFIED SHEET (RULE 91)
hirp%f‘gl nﬁ@oﬂfe%'éﬁa%ls%@%lrwmaja@ﬂi%&ieas& Hy pateg leynbedinment, the

"g;ﬁi?gdf‘ dl(frﬁrglgt%héq Ad Eeraﬁetlﬁ l'l e aegﬁ)?e]ﬁrgmpg?t c;frét ‘Pélz%t one of the
stabifizeaapewintdinad tommfuhds bi miataimulebum dlaclo$®tamrelone of

the stabilized Exendi n-4 conpounds or rel ated
mol ecul es di scl osed herein. 5 The invention also _
The duvehdisn aelstephvilieb oa rietbed ifay trediiwa disesseatstates associated with

efay n%tgg 'bf%sg l}%)%e]levﬁ% emr%derﬁﬂx%‘?rgerql MEQﬁéﬁh&c@M@lbées admiRBRring a

‘hod I'nc adm ni stering
trehapeatieally |eﬁa¢tlvy appdust of glcdeastougtof ghe a&ablllé@sﬁxw $Hrompounds
et Blelc égg idjait. conmpounds or rel ated
°ho ecu |sc herein. 1o Also provided is a
nmet hod for regulatlon of bl ood glucose levels. In one

MR IR s a iR dBE Rediakios b grsed @dﬁb@é Ri/66I NG ofle embodlment
therapeutically effective anmoun | ea L‘Pﬁ g
they mp{Bg InciseS R HoG1c: 1S SRR RS RIEHLYE SBoHE 3B g egpt one of
af ®d=pt e N7l A6 Wiasizdl Tolepgindt chapainds drbrelied invleitesodisclosed
aI so provides a nethod for regulation of gastric

hgigit: ying. In one enbodinent, the method includes
adm ni stering a therapeuti cal | y effective anount of at

& Bl Pl G D R b od, G OGR o, 1 one
embodinteing rihe hrethadrinshidge sadaimstetingla cﬂferemeuﬁmlbrtaﬁﬁgﬁve amount of at

le.r%f {%%J.é Ik tﬁ@ %tggiﬁfed' AdinY BB hds b, %’E@t rﬁH‘%&ﬂéé‘Fﬂ%de& Rérein.

es admnistering an et
i nsul i notrop| c amount of at |east one of the

ﬁgaﬁekéﬁeiﬁyéﬁﬁﬁdéléb br&RiBRoY NFtheh Ser Qtﬁﬁ@latnﬂ@efn%tl% release in a

t1ona rovided is a nethod of |owerin

gl e eobe  PHbeSmABTIES . MPHOgniBouges HRIRIRERS an teiective

ISRl plcnsrholthe of af Bt Giceof the shibilas® lE&éndJnﬁ-ﬁl&Iorﬂrﬁaﬁds disclosed
one of the stabilized Exendi n-4 conpounds or rel ated

heiecul es described herein in an anmount effective to
| oner bl ood glucose |evel in said mammal . The

Ardgﬁnentl‘y&%\ﬁcliedﬁls ﬁémg of%I “€8%8§ gluggg%‘[ﬁlvgl% %l rgac'mal. In one
ei’feiohmént nthleudiethod dintlndest ediministeringaamamouof ofitat llestone of the

s?eg):ﬁié Eltxh da{tﬁitc%gn %§$ pLL thbl %éeﬁﬁé@%ﬁlﬂﬁecﬁﬁén‘éﬂ Regn amount

| ve
effective to lower blood glucose level in said mammal.

The invention also provides a method of lowering plasma lipid level in a mammal. In
one example, the method includes administering an amount of at least one of the
stabilized Exendin-4 compounds described herein in an amount effective to lower

plasma lipid level in said mammal.
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plasma |ipid level in said mammal . RECTI FI ED SHEET

(RULE 91) | SA WD 2004/ 035623 PCT/ DK2003/ 000651 10
wWae\b@a/0pFoes/i ded is a net hod of reduci ng nort al i PGT/ARAN03/000651

norbidity after nyocardial infarction in a mammal. In

one enbodi ment, the nethod inpgludes adm ni stering an

amount of at |east one of the stabilized Exendin-4

compounds di scl osed herein in an anount effective to

Alsdproeidedistaaimiethpd afi tedwoin indtirtajity ssindevorkigit atefi rayocardial infarction

ih erﬁ‘%rﬁﬁsz nlp g ﬂ@%étﬁo@m%ﬁ@@ d mfmsférl g‘gna%]rh&%t of at

In release I N a n one O |nen
ezt hoelof the tztiiEed Brsndinst epmpeHndA distiosed hevein in an amount effective

| l.J [ f th
tg Fegqglic% o f?c%?gcri] gJIJHrP]MHﬁy SHer #HyocAr8@PhfAARN0 e

4 "conpounds provided herein. 1o
Preferably, the mammal featured in each of the

A1 60Rida e RNRREOUS oft shLIBIMGE insulth ERESDiY & rﬁémﬁal In one
patient in need of treatpent, FIGURES 15 Fi Tgljure

%’Fﬂﬂ%ﬂqfﬁ dhe medhqd ipeludesnarstinigiering an gifgetyednsuinerapircameynt of at

188§ Bne ofth8 Yi=BiliZe BRIt D Borfip dupeis pRivide@Mergnd 14 on
gl ucose tolerance in mce. Figure 3 shows the effect

of Conpound 6 on glucose tolerance in mce. 20 Figure

Mre&mm thBemehfret tfegtfire@oinpeacnd of7 tien fabgaing endthbdy &naeprimate,
ur.e ect of Conmpound 1 on

?fﬁﬁa&g'ea 'P‘BT‘%%%%&?E?PEP%%E&%%%“’L. gure 6 shows the

effect of Conpound 5 on glucose tolerance in nce.

ﬁgﬁgﬁg 7 shows the effect of Conmpound 2 on gl ucose
nce in mce. Figure 8 depicts the influence of
Compounds 1, 8 9, 10 and 11 on bl ood glucose |evels

l-;)ff%érgq&;ﬁg@gt sf@or.fmg@;t({@:&&ggwst foch fjggpound |

conpounds of Co ound 1, nanely Conpound 2, 3, 4, 5,
fBgurg 2ishowd meléffwhd Campaundyiglon gscose tiranceeid ngegpounds
of Exendin-4 (1-39), nanely Conpounds 8, 9 and 35 10.

ECT' Fl ED i&%%ﬁ%‘lm&%d 6 ot yiBs8 096108 P Aice. '

Figure 4 shows the effect of Compound 7 on glucose tolerance in mice.
Figure 5 shows the effect of Compound 1 on glucose tolerance in mice.
Figure 6 shows the effect of Compound 5 on glucose tolerance in mice.

Figure 7 shows the effect of Compound 2 on glucose tolerance in mice.

Figure 8 depicts the influence of Compounds 1, 8, 8, 10 and 11 on blood glucose levels

in mice.

Figure 9 shows the sequences of Compound 1 (des Pro*® Exendin-4 (1-39)-Ks) and
stabilized compounds of Compound 1, namely Compound 2, 3, 4, 5, 6, 7,11, 12,13 and
14 as well as stabilized compounds of Exendin-4 (1-39), namely Compounds 8, 9 and
10.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON As di scussed,
the invention provides stabilized Exendi n agoni sts

wWo ba/ossed ude at | east one nodi fi ed ani no aci PCT/eE2@3m00651

particularly at positions G nl3, Mt14, Trp25, or

Asn28 5 of the Exendin-4 (11§9) nol ecul e. Preferred
nodi fi cati ons are deam nated,” hydrol yzed, oxidi zed, or
i sonerized reaction products of the specified am no

acid residues of the Exendin-4 (1-39) nolecule. Aso
provi ded are nethods_of naklnﬂland using the

DﬁTd’M-EW PESCRIBHONOE SHREJNNENTION preferred stabilized
A@@%gbbcﬂ tiel lrﬁ%no@x%mﬂu@éi&aemﬂedoh%msg&mswltmat lnclude at least

accept abl'e salt thereof which inc|u

opp rpdifedEMiRR AR Fsidie pefticglaely et W‘O@Bﬁ%@bkfﬁ%&%‘n 5 FR25, or Asn28

oPfR E)&éﬁﬂﬁa 43(41 =& nidleculel ePdidired, mbdmcsaﬂbnésaml dé,amnaatted ewdiolyzed,

one sequence g am.no _a

ool ST PRI B L SPEoTPH AN RG pidues of the

Exeadh-401e39)f mileeubolAlsonwiprayidel) aren mathods esfi thakingaanchgisig the
m nat ed. si de ch an Asn residue having

SFﬂ?’ﬁ"F%%%lﬁ"%‘f"&%"%‘ﬂ@? n or a structural isomer of an Asp

resi due, wherein the Asn or Asp residue corresponds

I{r@fgﬁ‘gg ﬁ{alb?gecgéx g{ﬁjlenE%( Pgé)nco r%iuhzis 4R gﬁérma{:g&icﬂlty (a)c]gceptable salt

rrespo I'ng to position
thoceofdvhishdinclud® iii) an oxidized tryptophan residue

goar GERINGY 8% tso%r’ﬂﬁ%' 3 a2RoRonERRERindinY) toBositions 34-38 of

eam nated or hydrolyzed G n corresponding to position
El@ndif\ -4Exendi n-4; and a pharnaceutical ly acceptable

b? f‘?élly,S ok V&<t Jrﬁeb@&fde ééhu@ﬁo% Q‘"’Eé\ﬂbr"@{g A4-2h e acid units
eS| ue IS an a-aspart at SﬁAaS{)%r& E‘partate

C@V@%’ﬁ%’&’#’[‘@/i‘%sa'dz‘?r\a@&%ﬁ@t 9i§'?f"§° QVB%re is an

c'yC|h||)Ca|h W\s(i‘leresldﬂeaﬁmﬁd@eé c%tﬁhﬂh ﬁfdt%%idet blﬁlmxalglﬁmdremdue having

met hi oni nme oni n sulfoxi

ot hirgoHge Siie £l of pret BB AR &1 20 KRty pBroin the Asn

Cycl Io@ABmed;&iuleS:odesponddtd po}smoarzSMExmdnGln resi due,

th i

" Se aﬁ' é)g& f?%ngg#oo rne'gr? E%Fes el pcgtfoed’orsﬂ? nh® ggéﬁe%'dfh 4,

Al t eriifanioxigizpd trwtoprnarerealdw gwrrewh@dlragdomozélan 26 whEwgelim

resi qye, i IHthﬁ o?'ﬁag%iﬂé&% g(’)’heépeﬁi(%g % B&)Slﬁﬁno%’ of Exendm-4

O her “exanp e "an oxi di ze an resid

t hat ang amhafroawt"r@lh apeaitahle *{ﬁﬂF‘K)SO‘VQtBHg‘HP%fxy kynur enl ne

(3- O+ KYN), hydroxytryptophan (HTRP) or kynureni ne

(KYN). RECTIFI ED SHEET (RULE 91 SA V‘g) 2004/ 0356

Ipame BrRPOdIGIE0b dasASn Bsidi inpbedshrIRS (ASR) QhFRPaTTRLe Soasparty)

gl b 204 ABX aadline 4 aRrPRINIMIE. Mehadthst eabRMBERt BB oxidized
methionine residue is a methioninyl sulfoxide or a methioninyl sulfone. In embodiments
in which the Cyclic imide is derived from an Asp or Gin residue, the cyclyzed product is

sometimes referred to herein as an aspartimide or glutimide, respectively.

Alternatively, or in addition, the oxidized tryptophan residue includes an oxidized 3H-
indol-3-yl group. Other examples include an oxidized tryptophan residue that is N-
formylkynurenine (NFK), 3-hydroxykynurenine (3-OH-KYN), hydroxytryptophan (HTRP),
or kynurenine (KYN).
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i ncludes at | east one Z peptide and preferably one or

two of sane, Z conprises at |least one Lys amno acid
wWa@iRoo/03363pi cal | y bet ween about 4 to about 20 LBST/ARR0VG/000651

acid units, preferably about 6 Lys ami no acid units.

5 I'n enbodi ments in which thg stabilized Exendin-4

conpound includes a Z peptide, that peptide is

coval ently bound by a peptide bond. For instance, Zis

IrE emb@imehté inowhigh tiee stabiized Ehbhdi- deompodi I’Dr4e(aﬂed3&)mp08|tlon
bonyl . f unFt ion

noiBs Bt b 2P IR e AN PRy TP pr 445 SEA 7, andfBES at east

oﬁ@ ¢_9£ diviv aed thnit, fypicallyt betweear ebout dpoesbent 2d Ly antieo acid units,

uences Pro36 [ Asp28] Exendi n-4
'ge@g'}'agglﬂ@eﬂ' f‘fggiép%] Exendi n-4 (1-39), des
Pro36 [Cyclic im de28] Exendi n- 4 (1 39), 15 des Pro36

1t SFBe bR ae FERRRRE sbySh el F B Boun pelydse 2 pestide, tha

pésifseSh Exeaielitly-bpund b33 peptldggboml ogpr ingteee, Lr_s4covalently bound to

t#%&%@%@é&ﬁ(ﬂ@ﬂl%ﬁ n%?aund%? 2&29%?1 5{3?8 r@y}f&g@fﬁ' ic

Trp(02) 25] Exendi n-4 (1-39), des Pro36 [Met (O 14

- fid
M-Ur@(ogagzalgr T‘t?%f(ﬂgﬂ msgggg%?@%o#gﬁﬂ%gcdﬁﬁ tg) ,thed (lensventxon are

rwmtqq\mttbbﬁ'awwﬁee%@es Cyclic inide28] Exendi n- 4
(lde%ﬂéroaeg%pz‘?&{éhamm@ew)l cally acceptable salt or
sol vat e36 lef] a g(@h%ﬂ espect to any of the
f #85d1"Rg '§? Exgagin -4 (1-39) conpounds, the
c odgaRIot $Cyuliy infidkesf |Egendimé (1:88), a deani nat ed or
hydr % i or e ng to position 13 of
%ﬁ%rﬁ i’a t%{'l]lgxegﬁ fﬂbéjéa‘ ment of the forgoing
c odgsRm Y §Trp@fiEsewireAact39s attached at the N or
C terdy. e 1 $ - Lys6- NH2.
Préepfese’fpgbweﬁ(?% IA%P gg‘%ﬁgg%%gﬁed to the G termnus
ofdetsH%"oséMafé@belsov%E IERpEIiN-$ERY). (RULE 91) |1 SA WO
2094/ B35 & /di)ﬁ&q e@@@@'{q ditionally
S &e)%l fi W&%’FTI Zed el -4 (431@3 " conpounds i ncl ude
th@esf'?ﬂo &Mpt,(@) , Trp(O,) ]Exend|n4(1 39),
des Pro® [Met(O)" Trp(0,)%°, Asp®|Exendin-4 (1-39),
des Pro®® [Met(0)" Trp(0.)®, I1soAsp®|Exendin-4 (1-39),
des Pro®® [Met(O)" Trp(0,)?, Cyclic imide®|Exendin-4 (1-39), or

a pharmaceutically acceptable salt or solvate thereof.

With respect to any of the forgoing stabilized Exendin-4 (1-39) compounds, the
compounds may further include a deaminated or hydrolyzed Gin corresponding to
position 13 of Exendin-4.

In one embodiment of the forgoing compounds, each sequence is attached at the N- or
C-terminus to the following group: -Lyss-NH,. Preferably, the group is attached to the C-

terminus of the sequence.
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sequences: H-(Lys)6- des Pro36
[ Asp28] Exendi n-4(1-39) - Lys6-NH2 des Asp28 Pro36,
w@e@3/03562% 038Exendi n-4(1-39) -NH2, 5 H (Lys) 6- PCEBK2003/000651
Pro36, Pro37, Pro38 [Asp28]Exendin-4(1-39) -NH
H Asn- (A3 u) 5des Pr o036, Pr0371,3 Pro38
[ Asp28] Exendi n-4(1-39) -NH2,”” des Pro3fi, Pro37, Pro38
[ Asp28] Exendi n-4(1-39)-(Lys)6-NH2, H (Lys)6- des
AE&lf?o?i‘ﬁdlly ngfé%?lc feoiRdl AxaZdi- Exglngblgnc%éotﬁl% inbM8e 6thbHRIIowing
n-{du)e- des Pro36, Pro3
STCN?EQ%??I Exendi n-4(1-39)-(Lys)6-NH2, 10 H(Lys)6- des

HAL gdegf’%sf’%?@l@a&hweed) Dysg ik, 39) - Lys6- N2, des
ro0soQg, 037
d‘?%%z%r]ogEx oo %‘eg% %14%9 'I'-\HZ'Lys)G des Pro38,

HRLEAL dePPesd8 HreY cibriot’ [Asp Bq:m&hmmehmzl 39) -NH2

L S IR DT

d&s PR, P@s}élnmﬁam mhﬁnelrﬁﬂ-ﬁa)-%&% BB (Lys) 6- NH2,

HL ?@?ﬁ‘gﬁf {’194(’5_’38:95%3%‘?&‘)6@ %M@%%SNHZ(G u)5- des
HRAB3&IU)Prdss ProPrirel l[’r@ydAm; #1Exendin-4(1-39)-(Lys )s-NH,,

i m de28] Exend| n- 4(1 39)-(Lys)6-NH2, H-(Lys)6- des

Pr036§[ Trp( 28] Exendi n- 4(1 3?_2 Lys6- NH2, 20
Hrly®)egle phpe,lmldeg Bendinpl(h:38)-Lyse-N

JTpRELO D) 2D 6- des Pro36,
dlLDsF ggag %ﬁ%&#ﬁ[}?&fbﬂﬁé&ﬁ@%mW@ 39)ﬂNHL,y2)(1 39)8 o

He{LyS)er-de @Pu% raésfgflﬁr deglic FFP'G%7 Xghas Iéﬁﬁ%('@ﬁa 25,
ifo¥( Hro3 9pro®eidslic irflias®[Rixeddin-4 A8 NH?,

g ?%?ifi 2 dEb* gl R g0y %%Ms’ o
2 é@@m& ProA( E’f(’bsqpy(:llcym)cﬁzaﬁﬂfﬁndlﬁﬂ(mg)s(Myi)GNlhi)g,S des
/léo gﬁ $iFro 35{'%%5'95”( g’)%%%ﬁlﬁﬁzaﬁxﬁﬂd('“ FEN -y 56
[ Trp(02) 25 QICI iC |R-\m ge28] Exg;dls% 4éé 39) - Lys6- NH2,
’ 1-39)LL¢ H2
iﬁsmiﬁ%’ 8P[ pﬁ’@'ﬁ@g ga%%(éfqném 3 %9) PNk, 965 Prose
PQ%%%%LE’%&“W&”%%%% O%WA fﬁméh&ﬁmﬁ Lo, des

Pro37, Pr 03§,
H-Asradi-eesifip n*‘ﬂrf)l [kmg ) d“é%o ﬂﬁwﬁm Hi397-Nhby 038
dEJ PRP%}&S Pr@mrr ~°-f'n A2 IxBHERA( N3 LysIONHE LY S) 6- NH2,

Iﬁy‘ggf B oP 1 ﬂ£74§ égw?(é{{y s&%’%dmﬁ& %ﬁfa&%@w es

I—PAQ{S@.am)Er@%ﬂDro?Qr P38, PI*HTARDAB, AQFUE endin-4(1-39)-(Lys)s-NH,,
i m de28] Exendi n- 4( 1-39) - (Lys) 6- NH2i RECTI FI ED SHEET
(RULE 91) | SA WD 2004/ 035623 PCT/ DK2003/ 000651

H-(Lys)s- des Pro® [Trp(0,)%, Cyclic imide®®|Exendin-4(1-39)-Lyss-NH,,

des Cyclic imide® Pro®, Pro®, Pro® [Trp(0,)*’|Exendin-4(1-39)-NH,,

H-(Lys)e- des Pro®, Pro®, Pro® [Trp(0,)*, Cyclic imide®*|Exendin-4(1-39) -NH.,
H-Asn-(Glu)s- des Pro®, Pro™, Pro®[Trp(0,)*, Cyclic imide*JExendin-4(1-39)-NH,

des Pro®, Pro¥, Pro® [Trp(0,)%, Cyclic imide®*|Exendin-4(1-39)-(Lys)s-NHj,

H-(Lys)e- des Pro®, Pro®, Pro®® [Trp(0,)®, Cyclic imide®®|Exendin-4(1-39)-(Lys)s-NH,
H-Asn-(Glu)s-des Pro®, Pro¥, Pro® [Trp(0,)%, Cyclic imide®*]Exendin-4(1-39)~(Lys)e-
NH,
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14 H (Lys)6- des Pro36 [ Met(O) 14,

Asp28] Exendi n-4(1-39) - Lys6- NH2i des Met (O 14Asp28
wEe@303562% 037, Pro38 Exendi n-4(1-39) -NH2, H (RgBEPE2003/000651

des Pro36, Pro37, Pro38 [Met (O 14,

Asp28] Exendi n-4(1-39) - NH2, g H Asn- (3 u) 5- des Pro36,

Pro37, Pro38 [Met (O 14, Aspé ] Exendin-4(1-39) -NH2,

des Pro36, Pro37, Pro38[ Met (O 14,

Asp28] Exendi n-4(1-39)-(Lys)6-NH2, H (Lys)6- des

Prﬁ%@jde%" Weﬁﬁg%&ﬁ{?ﬁﬂ%“ﬁw% LNk (@ u) 5 des
d&¥ w8k 151@@33Proeprm8§ PivEtExENdid-4(1-39) -NH,,
“‘?iﬁ%réfi?’?%ﬁ o Gr I S
Hes- (@03 aes Prad3 ProPrs8 [INaEe) DAss™] Expoumem 39) -NH,,
o P sa0 | M e nd'*&”e‘%z% B noa1-29)

H-(Ny9,- depiPrsth F(roj7 e "[M@t Asé“]Ewemm 1E8DLBys)s-NH;,
1 | a7 1
H%s@@) é‘e @P'?'g’s ﬁ?\%léé}eﬂ@gjﬁé&%dﬁ%)mﬂb?aysﬂﬁmz

i m de28] Exend| n-4(1- 39) (Lys)6-NH2, 15 H (Lys)6- des
HR.%QgQies e ) G%&l%ﬁlﬁ@]@ﬁenﬁﬁ(ﬁ-@) Lyse-NH,

4(1:,39 du)5- d
d e@%zpmo%?%ea@“ it Gh Pl a8, ) O des
E}ét %l%}s @m d?r?z %rg@@z(s(ﬁm £)bic :gdtdézzﬁ*ehm&(me; -NRI,036
6 1.N 78
HASTHO g soBe, BreoRe NPT o pug TR Eepadp 30 36 an,
dds P2 P25, Breth mmmmew): IMIM],EerhGIIQ-HVLSI}@ (LysNR5,036,

Met 28

R e b L T e g i e e
HRAIR(G L)Y d)%P{d\%tRr®71ﬂ’r038|'[|\ﬂf(t@))“25)ycllc imideZ]Exendin-4(1-39)-(Lys)s-

p28] Exendi n-4(1-39) -NH2, des Pro36, Pro37, Pro3B

t (O 14, Trp(02)25,
Asp28] Exendi n- 4(1 39)-(Lys)6-NH2i H(Lys)6- des Pro36,
HE_S)@ es’?ﬁr@i@%\né 9;9( 8,7Th Q&QE%&@m 4(1-30 L yss: NH
Hpsxggesr%m% Prath B Ew& R irm(ofnm@q'azem 3t
HA%EQ) o@éfméﬁﬁ rPrng 1pR%) Méﬂw)f? &rp(N;E, AbbEEXEndinles -59)088,,
i cee PR b sy ek €y TroCEPs, Ao Eremimty530)
dB% p?o?“ Prs 0380 N%ét@?"lztcp@f)ﬁ( ALY YExendin-4(1-39)-(Lys)e-NH,

Lt BN @%@1@ "@@cf 72 B IERRBIn-4(1-38) (L ys)o-NH,

H ASrdéﬁlfS)]s-El)ee Rto H:@i IMatl®),”, FHFDQ@@?S( GspExentlis4(1-39)-(Lys)s-
I\ﬁ>_[036 Pro37, Pro38 [I\/let(O)14 Trp(02) 25, Cyclic

I M de28] Exendi n-4(1- 39)-NH2, des Pro36, Pro37, Pro3B
[l\/bt(O)14 Trp(02)25, Cyclic

i %ﬁ Egeg]fgé@ g\iétw?fr agﬁgzsg@n); %.%@Dkgﬁﬁﬁﬂgfbg&y%ﬁﬁﬁl

des Cyclic lmlde Pro®, Pro , Pro® [Met(O)' Trp(Og) | Exendin-4(1-39)-NH,,
H-(Lys)s- des Pro®, Pro¥, Pro® [Met(0)", Trp(0.)*, Cyclic imide®]Exendin-4(1-39) -
NH,,

H-Asn-(Glu)s- des Pro®®, Pro”, Pro® [Met(0)™, Trp(0,)*, Cyclic imide®]Exendin-4(1-
39)-NH,,

des Pro®, Pro®, Pro®® [Met(0)", Trp(02)*, Cyclic imide®|Exendin-4(1-39)-(Lys)s-NH,,

u)5 des
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15 H (Lys)6-des Pro36, Pro37, Pro38 [Met (O 14,
Trp(02) 25, Cyclic imde28] Exendi n-4(1-39)- (Lys)6-NH2,
wo08033623 u) 5- des P06, Pro37, Pro38[ Met (O) 14, PCT/DK2003/000651
Trp(02) 25, Cyclic imde28] Exendi n-4(1-39)- (Lys)5-NH2,
5 or a pharmaceutically acc Rt able salt or solvate
thereof. Wth respect to an3 of the foregoing
stabilized Exendin-4 (1-39) conpounds, the conpounds
Hl ¢ | BePUGRoR [Meao)matragogh i linvtia6¥| BB Rdin-4(1-39)-
orl)espoﬁgfngﬁt%o d:ggm[tlg?)lS gg %xe%n 4. 10] As al sg )
(Lyslstlesed, the invention features stabilized
Hﬁ?&%r(éms déslpr%g*) PESTPRIIEt(OV] Tro(09FHOgclia tmideimxendie-4(1-39)-
i) an Asn residue having a deam nated side chain,
('-aﬁ)s ' resi due having hydrol yzed side chain or a
orSd phigineEdltichliyeresptatle aslt Asplvaesthdwef. wherei n the Asn
15 or Asp residue corresponds to position 28 of
Exendin-4, ii) an oxidized nethionine residue
watar reepepmntdl agy b tlmaaéonegmng 1stalplizeBxBxehidin-4,(1439) )compounds, the
OXI d| des t
SO Tl 1Rds™3, e RS, QnPeatepBfting to
p@utmnc!@rcrféspmmﬁng to p05|t| on 13 of Exendi n-4; 20 and
a pharmaceutically acceptable salt or sol vate thereof.
Salts and sol vates Al so envi si oned

Ap letsonsiseussed athe yinveatierpfamiires stabilized :Exglaﬂ"vréﬁe%Q)&Om%Hds that
m‘é@gpgp@g& Onelgqcanpl es of such stabilized

endi n- 4(1- 39) npounds i ncl ude the follow ng g
sequlérﬁgbgsn [rp\gg%]hgxlgg]dq lqegrmtnftegigflde chain, an "'ASHY redidue having
[lso Pleedirintod 4 s@tural Béyiel bfcan AbrleRBLEXenEtbin-tHe Asn

[T7pf pz%?@&%a%ﬂ#an%qgfeytwr‘%m?%@n%w +

Asp2 ]dﬁ)«ﬁctmheld-rﬁetmdmlﬁé)esndu{el‘detr@@)o]:ndgngItspﬁst}xﬂﬁ’]@eﬁ)@nmnﬁl

(L38Ol o b TSRS Mol b i

(RULEN®D1)
iv) a deaminated or hydrolyzed GlIn corresponding to position 13 of Exendin-4;
and a pharmaceutically acceptable salt or solvate thereof.

Salts and solvates

Also envisioned are pharmaceutically acceptable salts or solvates of such compounds.
Examples of such stabilized Exendin-4(1-39) compounds include the following
seguences:

[Asp®|Exendin-4 (1-39),

[IsoAsp®®|Exendin-4 (1-39),

[Cyclic imide**|Exendin-4 (1-39),

[Met(O)"*JExendin-4 (1-39),

[Trp(0.)°|Exendin-4 (1-39),

[Met(O)", Asp®|Exendin-4 (1-39),

[Met(0)", 1soAsp®®]Exendin-4 (1-39),

[Met(0)"*, Cyclic imide*|Exendin-4 (1-39),

[Met(0)™, Trp(0,)*°|Exendin-4 (1-39),
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| SA WD 2004/ 035623 PCT/ DK2003/ 000651 16 [ Trp(02) 25,
Asp28] Exendi n-4 (1-39), [Trp(02)25, |soAsp28] Exendi n-4

W@ 1003033623 [ Tr p(02) 25, Cyclic i m de28] Exendi n- 4PCT/DRR)03/000651
[Met (O) 14, Trp(02)25, Asp28] Exendin-4 (1-39) 5
[Met (O) 14, Trp(02)25, |soAs %8] Exendin-4 (1-39), or
[Met (O 14 , Trp(02)25, Cyclic imde28] Exendi n-4
(1 39) and a pharmaceutically acceptable salt or

51 endihQt M3d), respect to any of the
forg W?%ﬂ (\I%l(ﬁn% n-4 (1-39) conpounds, the
cohip (g Jude a deani nated or
h ﬂrr ﬁedycﬁ mmdé?F]E&anmndl(ngg);o position 13 of

Eﬁ@ﬁgbﬂ ,%‘r;a(k) gg%seo 321 z:l-rggeét ﬁglrlca: ﬁe?ncl udi ng

vqmeﬁofé Trp@nA, tgpep ]Ezkentﬁn%\(wigy@s th her eof, can
L- 13-
cjﬂlﬁf@ﬁr ‘at r?@ﬁ@tcry&[)bo%?d@ﬁ'@xeﬂgin% 4‘1n3dr)ns;e I no;n‘oodl ment s

i n which at Ieast one of the amno acid residues is

afl§ Qghg%%gcg{cgﬂ?a&%ﬁ@b'e' &R O Eeaeh Jﬂaréof( 1-39) conpound

can one ani no acl residue in the
L form at least one amno acid in the Dform or 20

Lnaki eNsing her ﬁféf for tdtsuuplel YERIrafnes r@@®9) compounds, the

a I'I'i zed Exendi n-4 qgﬁ’%%nconpounds nd r :l at ed .
cﬂmp@wﬁe@asoffurthqaén?'vﬂﬁeﬁtﬂ RiEH e G0N B gPEgsponding to

pB8&itidn/1 3 of-ExtdRaig-4pr ef erred are those conpounds that
exhibit at | east 70% of the biological activity of the

correspondi ng unstabilized Exendin-4 25 (1-39)
L@mamnunﬁngr rel ated nol ecul e, nore preferably at | east

2 0% of. that -
ThRobaba ExBbfEu oL Rttt dcRBR et Mothirk" Shranc,
abalogmambenmmwihe;eoﬁfcaa feawreeayleaﬁ decanding-atid in-189)L- or D-

@@?ﬁqﬁﬂig%?‘ﬂgﬂ%ﬁ% g&&?cﬁwggtgqgﬂxméﬂ 8CleasSShe of the

asp acddtdssed S6dporaatad, tag atabitzgst @ﬁnéincfh(eir?»%mﬁmpewd ean have
gg:/ %tA' X (§|5n |Bota|8ﬂ reLigGd PSHE ESrofh, Mdsh ofd BmindCRidRTtRé BCkorm, or

reference. For exanple one acceptable
Cp@émaﬁ%t@éﬁfdl n-4 (1-39) biological activity is the

bl ood gl ucose assay in diabetic ob/ob nice descrl bed

o B PR T B D, e o
the invention feature good biological activity. More preferred are those compounds that
exhibit at least 70% of the biological activity of the corresponding unstabilized Exendin-4
(1-39) compound or related molecule, more preferably at least 80%, 90% or greater
activity up to about 100% of that biological activity. Methods for testing the biological
activity of a variety of Exendin-4 (1-39) compounds and related molecules have been
disclosed WO 01/04156 (hereinafter "PCT/DK00/00393"), EP application 99610043.4
and US provisional application 60/143,591; the disclosures of which are incorporated

herein by reference.

For example, one acceptable test for Exendin-4 (1-39) biological activity is the blood
glucose assay in diabetic ob/ob mice described in the PCT/DK00/00393 application.
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17 It is an object of the invention to provide a

phar maceutical |l y acceptabl e conposition that includes
w@rookmask3 one of the stabilized Exendi n-4 (1-38JT/DK2003/000651

conmpounds or related nol ecul es disclosed herein.

Preferably, such a conpositi ?p wi Il include |ess than

about 5 conpounds, such as two identical conpounds. 5

A wi de variety of pharmaceutically acceptable

1tfi9 eAbbRE! 6t ﬁw&tbﬁ Qa\@rdvlﬁietd‘l}ﬁwdrmab@tlaﬂ@ acoaptablbeemposition that

iEED S £t R0 TP SA BIpT) BB Tgatoggoicoues

dils@loE@clI rdreit.i dﬂnefEmnyl, rmbanaecomnumtlas pilloiniciidd fess tthan about 5
DKng & din-4 (1-39) conpound or
CP@PS? %‘I% a@fhvg qserqt' &ore° nth the invention can be

conbi ned wth one or rmre physi oI ogl cally acceptable

Al '\%]Inéty S rﬁé’&lﬂﬁféug EI%:téiB?é/ uleflofs LRy kﬂcﬁ\ﬁuam;tﬁg field and

par en era aheous
hram rta?eermmos@d in. the PQTIM%&Q@Q%U EI(’I applipation59e47i084#.41 and US

pgd\fs‘?&'FaI c‘ﬁ %/114@t5’9qper| toneal (i.p.)), rectal,

Intratra i ntranasal, dermal, vaginal, buccal ,

ocul arly, or puI nonary adm ni stratl on, preferably in a

Ffo” haglapted to subcutaneous or oral adm ni strati on,

nd such conpositions m:\t¥1 ared in a

F\%I"I‘Stwnf’oa% RECVided| . se%CS &0993 Eser ?'E)e%?‘epﬁ'“"" (1-39)
BlMPb08latedoIEDRE @ ddcer withSbik ivetion cah/be &Shbined with one or

AI onsqQ R nnar rk Publishi ng Coppan
rioxe POSIOIpaicaTy (RGeS Caligis SHA CHBPRSHRNSdeY B & fof adapted
@ Behl ipfaréﬁﬂ@ramﬂnmgitr@mcmtanédm_ 8. Dl’),ljﬁa\mhdué l’l&) intramuscular (i.m.),

B e bhE e ERRaonsH oiENEl SR ap st fruniryraal. dermal,
vegnaatplbeccad: agpslaklgsor pwlrbbmr;; adedisistids,, prefepabtyaln a form adapted to
sgé)alst%rf%@xé o cgrglr Q@mm:s rb%“ dangrs&ﬂnwrhﬁ%hgng Q{I@S be y&&red in a

meancet Wellsknmwnl tp;ﬁlmsfm‘@sSenge@fe@Hy éerseabed Ini"Gemington’s Pharmaceutical
s“c%fiﬁpé’é" (A ,ﬁginéé“ﬁi %Jnﬁéros(éa ), B ﬂbﬁlkh?\b ﬁ&npa’r@ EQst@n PA,

erred enbo ment , he conpositions o

U Bibont98nant @oemfﬁCﬁnfs%I% anguipdie SMEeAPHs in IhearDrugs and the

F‘I‘IaFrﬁé&%bd:éI SIUREST §ds EVRAM mker t Re Cceme,@&héﬁson%yo;ppear in
resent i nvention are adm nistered ora

CORARIBGE e EoN GBI, SaPStiARRLE (3845, {oigAl ARbgation forms,
ng&bl &t sOmiliGad Fohnes, HRhThe spBSRRCRBerRRNsC arsbe@rong,r emulsions,

il uent .enpl oye nventi.ona I . .
rRgeIES o ISEp R eatedip R Ao pas o syt forSto. qeiihigration
lelbhmefertd reﬁﬁ)edmmﬁcltbei empmsntlonh a:lf d)e prg@émtim\/rentu&tggne ,administered

ctin ne tea ste C aci
Prror R T e PRARRVeG Bl REL EhBeq kP, Pnpesdiogs of the
peegent eingerdioe sy Laimipiemad wally, ahd vie suth cases one preferred
I I tt d fatt id
BREERORR0Se o S cliedt )70 Dot fer sol uti ons and
RECTI FI ED SHEET (RULE 91)

The pharmaceutical carrier or diluent employed may be a conventional solid or liquid

carrier. Examples of solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc,
gelatin, agar, pectin, acacia, magnesium stearate, stearic acid or lower alkyl ethers of
cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospholipids,
sterols, fatty acids, faity acid amines, polyoxyethylene, isotonic buffer solutions and
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| SA WO 2004/ 035623 PCT/ DK2003/ 000651 18 water.
Simlarly, the carrier or diluent nmay include any

waenskasisesl rel ease naterial known in the art, PEYDR2@S/000651

gl yceryl nonostearate or glyceryl distearate, al one
or-mxed with a wax. If a sekid carrier is used for

oral adm nistration, the preparation nmay be in the

form of a tablet, placed in a hard gelatin capsule in
vziewd 8imilarly [1eé katief o dituert ray inelnddeany sustdisebreleasanetterial known

troche or,lozenge.. The t sol k. arrier wll. .
575G e LA T sCA br BlkeTT i eils it mised win o
way. tfa sdlid warrier 6. usad tfgroraleddntisistration, thikipcdpanationbeay be in the form
I C ' I ' t ' .
PG BB TG QIR oo T blilr & HAHET of e be i the
fom ohe troeheeort lozengsr Thabmotihieaf sofig carie@Owittyancwidelyibd@ivill usually
ield LR ' 1.5 ng; cellul ose,
b%]ftdﬁagé@‘g?%‘f%{?ﬁ‘g@ﬁ@y ?18 modi fi ed cel |l ul ose gum
(Ac-Di-Sol) 7.5 ng; magnesium stearate. Coating: HPMC
R talletMihichMASRGR! brePartd Thy2BBhveKtiord SaBBtiing techniques may
*acyl ated 15 nonogl yceride used as plasticizer for
Pty coating. If a liquid carrier is used, the
preparation may be in the formof a syrup, enulsion,
soft gelatin capsule or s%eri le injectable liquid
such *as“¥R: aeHYEFPENGHNG &7 HeRi SHTROYNA.Rfi the IRveajidher saft thereof)
100 r5@ odlidion . siliken leitdﬁ gaarosindns mgsgém?dstaﬂ midrb@yst. gAvicel) 70 mg;
r ration may,co [ conpound o e presen
PTERPIH Y (SSr§o Ly 8 o Fdnesdistestivond or
suspendeshting: eHPMQUEpBroxa Im@r*Mywacgta oiioT Wpfox. 0@ mg; *acylated
a uepus.acarri er, fpr. aer gsol ap lication. The carrier
RO Gt e Pl Lod 58891 ubi 11 21 ng agent s,
e.g., propylene glycol, surfactants such as bile acid
. 25. nol vo ' 0 S .
P15 BhrreP s Rd M FheEL A R b A EHRPYr £L51Eh Semusion, ot
oeletio paheule @y Istdits inirsjabla liqyd Isbelers @hraquepus or non-aqueous liquid

RESEIMRE kMBSosuch as parabines. A stabilized
SEX%E]diOn% (1-39) conpound or related nol ecul e of the

invention may also be in a formsuited for |ocal or

FRY $12€80 &drhiRisBEHArD th préfiratinOma@ bntERY a B8SmBYLA: oPfhe present

.30 fornmul ated with steril ter or an isotonic saline

/N, PERa8 A O aeT eSS SPERSGRE IRy Iyl carier, n particular,

aBtRjubblZ ettridry fccr%@vmt a;ﬁmia:l%tmt €THel dattdrirady EREAINI28HIB%es such as
nown in t

stfibiged Sl i oe Mapy'de BEeaguidais (SEhor e, aiggats or
polydeyetratampt ihighec oaldolidl oatheesndabgooption| ienbancetdiesuch as lecithin
(KPR SRRt oF pIa A 36 A bebiFon
Preferably, the fornmulation to be used for

A stabilized Exendin-4 (1-39) compound or related molecule of the invention may also
be in a form suited for local or systemic injection or infusion and may, as such, be
formulated with sterile water or an isotonic saline or glucose solution. The compositions
may be sterilized by conventional sterilization techniques, which are well known in the
art. The resulting aqueous solutions may be packaged for use or filtered under aseptic
conditions and lyophilized, the lyophilized preparation being combined with the sterile
aqueous solution prior to administration. Preferably, the formulation to be used for
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RECTI FI ED SHEET (RULE 91) | SA WD 2004/ 035623
PCT/ DK2003/ 000651 19 i ntravenous, subcutaneous and
wor@H/085533 Ng Wil | be a solution of the active POVPE20VI/000651
in buffer. The preparation may be produced
i medi ately before use fromjactive drug substance and
sterile buffer solution. One preferred nethod of
sterilization may be by sterile filtration of a
inF N dhbL® subBEandJuE R airall dosipg ivalt bé @ soltion ©h thecamtip® codpound in

ated 5 npol ecul,e man hr utj.c
R
Slﬂﬁm’nﬁd!aﬁ&tsﬁerﬂﬂ’msﬁfml sofitioal On@pcafqarr@hm;etrwdoﬁ stgrilization may be by
oo A F3EP s SR P3PS B8 s i
mstmdulénna.}hbmmld@hap’nmag’mauymcmpltthe a@ullamsutpatﬁnces as required to

a@%ﬁ hyglto%glcgiﬁco-m ond 30&A 1 g%’f e?ﬁ‘.? régéﬁ‘ts“‘toﬁnytﬁgaj%tsﬁng agents

oun nﬁlecu es o0 i nvention
anrs &we. likea fori intangsesadiummecttatep spdigat lpeipte, sSbim @yaride, potassium

ﬁg& [ 99L40788 (relating to the inotropic
Crgn dF%ragEnldgﬂ Xg?eecqés of Exendin and G.P-1); and WD

98/ 39022 (relating to a nethod of sedating a
TH@@?@’II?&PE%@@U BQ)lezd'hﬂ)duﬁ@é 8P ﬂsﬂatté@womle@rbftﬂﬁe inkiéntion find
centra eri era neryous Syste
s e SPPAGITES AR Rtgh. Goperera eg gt gh G SAdes (retating to
trﬁ&ﬁ&ﬁupﬁb Ad @Bﬂ& etf@ct§ e Exetiregitd GoPpr)oaim:wcags/egI@uz (velating to
anxi olytic effect 93/ 18786

a(npegh%f{ 9frﬁ§:d?f(gwgl A gratnin iaHngjegtfhaeﬂnlg%qr%%se ch%a lon of the central or
p e ﬁeﬁrzms stterGchmbfls? in@ GYmmisteringrExendiagir rGLP-tor ah agonist of

E% dit I o ¥ tC gg ‘b g%%%d@@lt% oné%ilv@noroérﬁllo o)glc effect on the

mc-a as su
ssmeccm gxndWM@eri/ﬁYBﬁ (eﬂéﬂegtt() thedraptmegd @@Aab@@g&smge@d?ﬂ (17g37 or

f
B
hwogallcraemgsagent Supe e @dlf@wlur% @&dﬂgnnm $tg1ngt§yngr.g¢§tlc effect) and
r@'b%h@béy (r@feﬁuﬁé1 thmCl%ddf%LP 'ﬂfaﬂélegé S dthe Vc!éu%&é@%%@es-ty) WO

e use anal ggs 1.n a

9 S‘éff‘t splating taghe yse ogﬁla&w[anela%m m&%ﬁ&ﬁg@caﬁdnoﬁahty and
n{oPbiamN afer ﬁuﬁ‘&ﬁﬁﬂaaﬁfamoﬁ)t rveass)aloml @Rstingt ©Bethe aeosEEP-1 or

apHeFnY Animeiiash A PUSPHEIDS FDBEHOisgerSbolg, (dhnges and hormonal

rés)’p'éﬁéésnto RS Bebides utheobythpdlindsirafatheaindention are suitable in a
azol i |ned|one or .i.n, comnmbi nat

Cstphléﬁtl% F’Eﬂ%é’Y'tthyo %reqﬂtlglabetgcuaé%an S'sﬁ%b%sp ﬁ]rsalw mvr\—f\tilonmn sulfonyl

ueks pirenthlazo i edibnes,nqrhiatcanibination ther@iyhwith bthemahtiekiesitys agents,
| t hi of t t Such

ettt oreeniannie “hieaRRE | Mied o,

fornmul ati ons t hat |ncI ude at | east one of t he

Ié bfo thé§ nssgrg%ﬂﬂg'tﬁb écép]e FtheC nﬁbﬁcén?he%rmulatlons

rern co eres an
indugiei dutsarabidtilimited to Efé’ﬁﬁﬂlaﬁ%ﬁﬁbﬁfampléﬁ% at Ingst pareolithe stebilized

EXEAGA- 40(3 93:92 Eﬁurﬁfsatﬂédldséﬁ Gherdi @&qblﬂedl witd 11§8§omes microspheres
conpounds So envi si oned US pate Nos
asddmuldagtgbms Depot formulations that mclude at Ieast one of the stabilized

Exendin-4 (1-39) compounds are also envisioned. See US patent Nos. 5,407,609 and
5,654,008 for additional information.
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5,654,008 for additional information. RECTIFI ED SHEET
(RULE 91) | SA WD 2004/ 035623 PCT/ DK2003/ 000651 20 A

w@aooiogiskar |iquid fornulation suitable for useCDKR003/000651

the present stabilized Exendin-4 (1- 39) conpounds

i ncl udes: about 50nmM histidiqe, about 100 to 200 nV

sucrose, mannitol or other acceptable sugar, 20mM

nmet hi oni ne, 20mM Aspar agi ne-gl utam ne or Asp, at a pH

Aoéar@dlﬂwtllqgl]dfiornﬂMloﬂQnWﬂ?raﬁe vith tHé Ep%@e‘medtabﬂzem%laxdn}dm 4 (1-
ny suit e gnmount 0

3% 9 8e§ @gg%to\’:@{nl\gﬁgy ‘ﬂﬁ? %{) q‘H)%) ggﬂg%s%ﬁe mannitol

ot bmephkakmbtemugaalzowwmeﬁmrmtd 0mbdhpssiraginsgiutingnd osAsp, at a

t. £al 1.ow

phictoaeier's as fifefhe S8rte Molbe ' Tafly Y Ataple amount

lriétudBﬁ gdbbstospiz8ioaresidilio ab¢ut-23Dng/mies Pr.o36 [ Cyclic

i m de28] Exendi n-4 (1-39), des

Pro36[ Met (O 14] Exendin-4 (1-39), des Pro36 '
Irf areperpbyiBpmix Brediharmageyticlly aceppipbia e@epqsilions disglgsed herein can

r@ﬁﬂ%s%l gﬁerb’fﬁwe(f%n&\ﬂﬁ%séq@eﬁge% Pro36 [ Met (O 14,
S0 n

in-4 des Pro36[ Met (O 14, Cyclic
i reg Xﬁn%nﬁiiég) des Pro36[ Met (O) 14,
X;dé(s@&ﬁ?ﬁéd Pf*@mn&n(mim dgs gg F$_6[(TB g§ gé) 25,
endi n es. Pro r :
Scf%% CES?EWH“‘PF %Efaf?dﬁ’g‘}a 39 des Pr 036 [ Tr p( 02) 25,
Q/dgslp&oﬁs @) BjHxsadioi4149(,1- 39), des Pro36[ Met (O 14,
2 d Pro36 [ Met (O) 14,
%%‘8% Eﬂrg@gﬁémgwé ﬁ&b (1e§9) rodes[ Pr 0(36% Net (O) 14,
Trqza(sovzaﬁzwet(csﬁmpa%[ﬁmnm-agxl 39), and des
14 de28] Exendi n- 4
&%ﬁrgwﬁﬁét% 'So%gé]%g%éﬁ g?%ycagg]epfab% e §2| It nor
sodesé&re M@beycmamhldéyf]&(h@I@éébﬁﬁi ed conpounds may
op&ésq;p@ M’et@m -‘:Il%g‘% ‘thx “llg gy group linked to the

reo erablythe C-term nus:

- LYesERraPPTrPER) %\d‘eﬁpt iFeﬁawnyl @ﬁ@bl fic pharnmaceutically
ac&&mradsim(@gﬁp%Agbme,ad;@qr(ﬂggg to the invention

i ncl ude, at qu one 8WI ng conpounds:

[ ASS TP EKERE02.£yehe tg'gcje ]Exendm 4 (1-39),
des Pro*[Met(0)", Trp(O,)*]Exendin-4 (1-39),

des Pro®® [Met(0)", Trp(0.)%, Asp®|Exendin-4 (1-39),

des Pro®*[Met(0)", Trp(0.)*, IsoAsp®®|Exendin-4 (1-39), and

des Pro*®[Met(0)", Trp(0.)*, Cyclic imide®]|Exendin-4 (1-39), or
a pharmaceutically acceptable salt or solvate thereof. '

Each of the specified compounds may optionally include the following group linked to
the N- or C-terminus thereof, preferably the C-terminus: -Lysg-NH,

Additionally specific pharmaceutically acceptable compositions according to the
invention include at least one of the following compounds:

[Asp*®|Exendin-4 (1-39),

[IsoAsp?|Exendin-4 (1-39),

[Cyclic imide*|Exendin-4 (1-39),
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[1soAsp28] Exendin-4 (1-39), [Cyclic im de28] Exendi n-4

(1-39), RECTIFIED SHEET (RULE 91) | SA WD 2004/035623
wEOADEe9O3/ 000651 21 [ Met (O 14] Exendi n- 4 ( 1PGEPK2003/000651

[ Trp(02) 25] Exendi n-4 (1-39), [Met(O) 14,

Asp28] Exendi n-4 (1-39) [I\/b& O 14, |so0Asp28] Exendi n-4

(1-39), 5 [Met (O 14, C,ycI|C|mde28]Exend|n4(1 39),

[I\/Et (O) 14, Trp(02)25] Exendin-4 (1-39) [Trp(02)25,

iR 1039) | [Trp(02) 25 |
é end| n- (1 39), [Trp(02)25, Cyclic
|Fﬁrié(92 Loy 14%1 39), 10 Met(O) 14, Trp(02)25,
| as Haxehdinla BR39) [Met((jO) [17\1/& (Tg)p(122) %5, (02) 25
SO an , 1T ;
C8 e?Pﬁ Q%F%'{H&ﬁsgé)(l 39) or a phar maceﬁti cally
)a‘bb?c!i&agkle%ﬁ]Exsﬁdiwat(e-%hle{eof 15 Ibln one
ica accept abl e
g&?ﬁ&@ltl%o?) %P@gngmgﬁght I‘E’:/ltl 0 gf any one of the
s[mb(ldz)"’i@dpﬁt-:e:eddlmzlww) 39) conpounds or rel ated

WE,IIIP@#@?SO%%?% dhed 4 ?%@ n to Exendin-4 (1-39) or a

ue or deri atlve t hereof being | ess
ttTapOgﬁ'ﬁcﬁlwh@ﬁ%e(?ﬂﬁmdmk‘b@sﬁ)han about 10% (W w), or
2 out 1 %20 (wWw. An
appr g’gﬁ. a'?gs%fg%ﬁ’ Bh%tﬁﬁlhm\?(mqlal@?depend on i ntended use
ofMett{e) ¢ Srafesi sgﬁsrad&xertsiuméﬂ P @bt ers such as the

‘éﬁ\géﬁtgl?);‘?irpi?g?gb%% imRedptendina (Pr3epent stabilized

conpositions can be readily nmade
using one or a conbination of standard techniques. In

OREa PHEAMRBIMRAE Scdeprbletiah o Solvate theteof. 25
maki ng/ obt ai ni ng Exendi n-4 (1-39) or a variant,

anal ogue, or derivative thereof; and subsequently .
In@¥R @Pibddintent i the phartrianeutichiy eExeptdbla cdm()st&sh) fesfurasraeweight ratio

e iobE ST Fabon AT G Pl SoundE b ot iBleouies doccrived
hdreinl toviixegdinainf1FE9) at iadeariahie pBdlagud pr derivative thersofigeing less than
%Y ﬁagr@/{@zﬁb@@égg%oﬁﬁ Q@Ag(lrﬂ/ﬂ@n or ?&gﬁ‘%‘?gft@ﬁéé@q&sﬁﬂ% BBout 1%

i soner of an
(Whep Aresprdoriateyeiobt ratip wéll depend on intended use of the composition and

other parameters such as the degree of stability needed.

The present stabilized Exendin-4 (1-39) compositions can be readily made using one or
a combination of standard techniques. In one such approach the methods include
making/obtaining Exendin-4 (1-39) or a variant, analogue, or derivative thereof; and
subsequently exposing or incubating the Exendin-4 (1-39) or the variant, analogue, or
derivative thereof under conditions sufficient to introduce at least one of the following
amino acids therein:

i) an Asn residue having a deaminated side chain, an Asn residue having

hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn

or Asp residue corresponds to position 28 of Exendin-4,

ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,

iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4,
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or Asp residue corresponds to position 28 of
Exendin-4, ii) an oxidized nethionine residue

wa@oeomespsendi ng to position 14 of Exendin-4, iPCI/DER003/000651

oxi di zed tryptophan residue corresponding to position

25 of Exendin-4, RECTIFIED GHEET (RULE 91) | SA WO

2004/ 035623 PCT/ DK2003/ 000651 22 iv) a deam nated or
hydrol yzed G n corresponding to position 13 of

Ex en i) na deamimatddeorgitydraized (@l catrespoadiog (i absitiors 4B of Brendin-4;

Bt B R X P T HERE, o Can b

made 5 by conventi onal peptlde synthetic routes

Alte&'a‘d%hw ghé@t%bﬁied BB (4- Bg) ébn%mhﬁ%f fhe indbi 88 be made

am no dcid residues 1 n accor e |nvent|on_can .
biecqnypriieasle gentidneyréntiverostesl inslupipni eses of dop Meridald jsygthesis.

I\@d‘iﬁeé%’mtﬁ@@cnd)'?estﬂt%ﬁ Iﬁaéb(}e&i WRACE YinVeMdSn Wah Nk {gurchased from
standard t echni ques oxi dati on of Met and

ORISR SUPPIETE (5, MEYGRAIEIN And SPSAE oy (3 oach made using

sBnhRI feeAniglicdC ldoc eoRdiatioheoimieh el Trd).t F'sde Megdfielte B.h@985) in

ste #%%%giectlng presence or absence of at | east one
Ssteng ids (i)-(iv). Preferably also such nethods

include the step of identifyi ng at | east one of the

it eRe G mdnP bBor BERAS ¢ 3he, a0 el hBsenco o
abeemesarf bt least candf aminatazidls (DWive cFEﬂemahdy slsb sgsadmbthpds include the
F‘ep of | cﬂ,‘g\w%ig%t e%gt éﬂee(lf(?h@grqlnﬁ%%hgg )qwtheaéo%pfb%lon

rever se phase rmance 'quid
chr omat ogr aphy (RP-HPLC), and I|qU| d

S‘ﬁhéﬂg&fe%d‘? Qﬁyééf@&rﬁg Wft&&%%t Exnbih g@%) céﬂ}?lnéiii&l%lazl drelated

ni ques™incl ude onvent |

nlepuesclispioseg disreia arendtppvmd) thesieltsans dndudgo pukerentd limited to,
r&%réen pmeé thl%jh aﬁmhan&@endufhvecmrﬁﬁo@faaw deP-aPIes hast fiquid

arnmaceuti c accept abl

CB&%%T’@W asshaRecRP I & MsH: | Adlignalyesitable dechniaues include

coRERAsH! bRID £d éé&uah@ﬁt(, pepliRChbBiSng, IMS/MSearRITRe fHsiEite.
the nethod includes at | east one of the follow ng

steps: a) obtaining Exendin-4 (1-39) or a variant,
IR EAbhgL @seect, dibei inadritive drobdeso , method Jof Gﬁa‘lﬁrig:tl'ienghatrhﬁceutlcally

a&‘é?ﬂt‘%ﬂ? W&‘W f ?]3 ﬁqtt lgg ar ' li)zﬁgaﬁnxaeggﬁvf cgmp)c/)sntlons or related
neaieefEsa lbh encambodmeot, theerhetbb@lrlcbldps eidew oge of the dollewing steps:

an oq))(al,l]lﬂ§ E?@,}'d, g I(wt g% @Na‘ﬂ%ﬁt HHQ%} %alt%?wﬁr? fni ng

suff1cien ce at least
anp)reontectingsthe rxeadine4 (1339 ar thevarian, am@ghaw fierivative with at least

degid Sl fdcatiitsly Chadflabi@Barfefor veRicRUE pRAESE mixture; and

c) incubating the mixture under conditions suificient to introduce at least one of the

following amino acids therein:
i) an Asn residue having a deaminated side chain, an Asn residue having
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn
or Asp residue corresponds to position 28 of Exendin-4,
ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,
i) an oxidized tryptophan residue corresponding to position 25 of Exendin-4
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30 hydrolyzed side chain or a structural isomer of an
Asp residue, wherein the Asn or Asp residue

wa@oeomespends to position 28 of Exendin-4, ii) BOT/DK2003/000651

oxi di zed met hi oni ne resi due corresponding to position

14 of Exendin-4, iii) an oxp4lized tryptophan residue
correspondi ng to position 25 of Exendin-4 RECTIFIED

SHEET (RULE 91) | SA WD 2004/ 035623 PCT/ DK2003/ 000651

23 i W) addemmiatealt @cthydrolyzedGih yarespgBnding 4o pesifian d3 of Ekendin-4;
position 13 of eutically

h
act ?glbarrgwag%qtlfzﬁgacgﬁagfq@éliegal?ﬁe?oioﬁ fhet :fef‘ erred
practice of the nethods further incl ude the st ep of
AIGHAES [PALBE 29 AL Brhocs ruARSE B8 i @dc P loi@RfhObrosence or
abaeﬂcedné at leest osie @b awinoi agisist()4(y). niyeteraliiealse sectemethothiaciude the
SR ARPENER b loaslorelordfh AROZEORRELY e iR REn. o0,
conpounds and related nolecules will be generally

T§Eﬂ§£l' &in@ﬁi&né forl rﬂél(u‘k\? H%estﬁblhie%aéien@fﬁm - 3§ﬁ§orﬁ|9&ﬁ99 (??19 related

acid i cations (i) descri b

mpiRAes ‘@Jh@ﬁ GeHREAllY isyiisieny 'ﬁi‘rf@ql‘&eaﬁlﬂ'?a%loﬁs Sy éb%u!‘ﬂfég%mg amino

amadmtawmlohélq.)glhpbngee@nmsatdeen &gcH '&oﬁ&lﬁfrﬁg%d :@fé}ably also
ns 1. NClu

capebie Bt mpARrELRe B taraine BosPen TH M ik ExendifrilecyaExamples of
swer ebndumponcludv(meare hotdtitedne} akposaredion®ital, HueBS . heat water

Such con ns .can i,nclyde contact wi.th a .varijet

VRS e aety ol et R i Azt (SR o dliith o s ottt with a

vahety of &Gﬁp@ratm’eeﬁ%iwbigyco&ta%wlﬁh abowah ]?(Dtup4<g about %UO’KD preferably 5
enpe ur. ener a eferre or so

Gl PRt B RO LB THEE Pol2h " o @eReAlY Riarpg for some

agpidties. Madhdsy béeh foued aoibaoparticullrlyr giddatesodifyirightte amino acid
Ex(ffndiog-4 I ﬁiCLh: el }-@wever as discussed, it wll

el gqeg%o?g A1 YO5Peferred to nake the stabilized

20 Exendin-4 (1-39) nol ecules by a synthetic or

I—ﬁa%els %Qg@&h'sgeoaqp r\l\@ﬁ%ﬁen @Eep g;gée%l gref %ITPA ?na t?“l%cgtablllzed

stfa use i'de” synthesis
ﬁzeo@eﬂuﬂeﬁia)nnalnculamtbwmtswhem natsemﬁsyrmh%lc uarpeehcht Wepreferred

%(‘Mﬁlgtéf%n crﬁ %r §tr¥égg% Qb4 hé M@Wtﬂéﬂﬂp ldé tsgpt'hleélé loPstedure in an

25 a varil ant, al og
agonmajed foeal her eof from degradati on before during or
after intended use. Typical nethods include at Ieast
one of the follow ng steps; a) obtaining Exen

Ao Tespsash the DyRnOan forthes prRyikes Reneinon AhHaBIFG REATSiT4 (1-39) or
220gkidnt, hAmgotuat bﬂ@ieﬁ@w@‘tﬁé@bﬂfr&n’( Ye@Qatih béfere/adurdBtor after
EER AR N T M A R T e
resi gyebtain®@ BExeadiaidn(1-39) or a variant, derivative or analogue thereof; and
b) incubating the Exendin-4 (1-39) or the variant, derivative or analogue under
conditions sufficient to introduce at least one of the following amino acid residues
therein:
i) an Asn residue having a deaminated side chain, an Asn residue having
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn
or Asp residue corresponds to position 28 of Exendin-4,

ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,
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1) an Asn residue having a deam nated side chain, an

Asn residue having hydrolyzed side chain or a
wa@eoosisenl i sonmer of an Asp residue, wherei n POEDRI0V3/000651

or Asp residue corresponds to position 28 of

Exendin-4, ii) an oxidized ngjhionine residue

corresponding to position 14 of Exendin-4, RECTIFIED

SHEET (RULE 91) | SA WD 2004/ 035623 PCT/ DK2003/ 000651

24 iiij})) anoaxie wetophar pésiqizaormessinding o positap2iidi Bgndin-4

to position 25 mnat
hydr ol' ‘g)za&e@nwage&ﬁ‘éfﬁ@ﬁé?w“} c}rﬁgg?qq"fl gf) R13 of Exendin-4;
Exendigmd4s phadmacearticaiigraneaptaiile saif drysobvetedperabf e salt or
solvate thereof. 5 For instance, the nmethod conditions
i nclude contact with at | east one of water, heat,
Foatirestancapthe, mbihgutcondaiti@ﬂs inptedelconteet with ek legehonesgt water, heat,
|
V%?&waﬁ)ar? ﬂghﬁﬂ(%{ﬁlc A ior &”‘Hconkpg&{ %oggb’ué% b§r{ Mcl‘aﬁe contact with
eakmaty & mermperphuefsendmlnyg c@t@t wish ab@uﬂ “Apuo m@h«BO °C preferably

gag I f% | on (QC?O%S Is’,‘it%‘ﬁ er aéb ﬁ]%r rq%&g/f) fsOr some

dphiicatiorep of identifying at Ieast one of the am no

acids (1)-(iv) in the stabilized Exendin-4 (1-39) or

vari ant, anal ogue or derivative thereof. Optionally,
Almpmrhl@m theyndtoed eludes gheugier @mea&fwnagattlﬁ@t one of the amino

*{2 '(uk/)zfﬁ%gét%ﬂmké& éxe,cna n&ez -89) or Vafidr naldd8kio¥ @bh\)é@iv@ fhereof,

ana ereof with at east one phar naceut i cal

%@@ﬁg'aﬁleé“etmsd ETRY Ve P EIABINEABE BFARESS EXendiih1-39) o

VaHhAt2 Bb ke B iaRald g @d tharedfatidatCleBEtOsHI Bhdimeee ltRANY acceptable
di scl osed PCT/ DKOO' 00393, EP application 99610043. 4

Céfﬂfr%"eﬂ}'%l sional application 60/143, 591. 20 As

d| scl osed in the PCT/DKOO 00393 application, one type

Exendi n- 4 co C ept | .
AR ipoiars Toams TP RoEerRingt ahE %5g obehif by peen disclosed
RETDR00/00883, s EPnganplicdtiah  £9610083di narldaviv8g pavidiesbt application
%21%)3 |l ogy to Exendin-4; 25 (b) a variant of said

endi’n” wherein said vari ant corrprl ses a nodification
selected fromthe group consisting of between one and

/ié a.gclgseédeh'tRélwwomodsg@%p%t 39, GHAOtyps SN ERERSN-3 delifound is

position havi ng phili'c su stltuent or Q )
dprted f@?as@apﬂé¢ mug&fe( ?or@wswwa@ RePtide X esaleoteghdrom the group
doRsisdrgca¥t i on sel ected fromthe
(a) an Exendin having at least 90% homology to Exendin-4;
(b) a variant of said Exendin wherein said variant comprises a modification selected
from the group consisting of between one and five deletions at positions 34-39 and

contains a Lys at position 40 having a lipophilic substituent; or

 (c) GLP-1 (7-36) or GLP-1 (7-37) having at least one modification selected from the

group consisting of:
(i) substitution of D-alanine, glycine or alpha-amino isobutyric acid for
alanine at position 8 and
(i} a lipophilic substituent,
and Z, a peptide sequence of 4-20 amino acid units covalently bound to

said variant, wherein each amino acid unit in said peptide sequence, Z is
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group consisting of: 30 (i) substitution of D al anine,

gl yci ne or al pha-am no isobutyric acid for alanine at
w@omismses 8 and (ii) a lipophilic substituent, PEMOKZ)03m00651

pepti de sequence of 4-20 am no acid units covalently

bound to said variant, whergin each am no acid unit

in said peptide sequence, Z1s RECTIFIED SHEET (RULE

91) I SA WD 2004/ 035623 PCT/ DK2003/ 000651 25 sel ected

fromt hese@é@emfremnmé@wm cofsistihg,of Ly, LeBeSer, Thir, Ty rAsn, Gln,

Qrsnnno S ﬁﬁt LYs #’Krghﬁlsggﬁere,r a,ﬂ“ ghg. Q{‘%‘ng ei%d“wﬁ’é‘gf the general

-NH C(R pt@x1C(=0) - (I) 5 wherein R and R2 are

selected fromthe of hydrogen,
C .6-al kyl , pheny?weg\ggﬁz q-U“ thyl . whorein
V\ﬁé@fralﬂlydndl B’ @ iselealedyfram btbel groge donsistingf elohydsagert, ¢Cr.s-alkyl,
t
p{ﬁéH’y? nﬁ%%h%l H\'@tﬂilswﬁgrjeﬁl%? dalqul gﬁ:g&@gg%%l;(bs%g%\%mkfmm one to
traoe spmmwntmlhqted oo pelbgea] MYgirxbamIinoy C¥ANOwtrp, fSuBpR0, and
%gg@} %Iné gfn@ﬁyl aﬁlH tb?ﬁeh)ﬂlﬁ?é?ﬁﬁ i Sbt%iaﬂ%psﬁtfsﬁm& with ﬁbllﬁ%ne to three

al ogen é roxy, am no cyano,
SN RPESHTTE Bkl Cor-alkavh RIoRSh UEDH ARy fYano, nitro,

stiffhoC Qﬁ@%grb%kfrartl@' MY P tédé‘ﬁ)éraﬁl@l th@%éﬂ&bnf SOM ® which they are
cycl opentyl, cyclohexyl, or

o0l QIR SSRE Sl PEIATEI, OB g o By aisbutanoic aci

afd DB-did¥hinBpropandi i Sethtth@ proXisb $hat ) is sERindindd off Exendin-3.
Exendin-3.  The peptide X is further characterised in

being effective in inproving glucose tolerance i5 in
The (ibieﬁﬂimt X @s fuethemdhardaiertshd imbeiag effbaiveGT KOG QR@Sse tolerance

cation features a novel variant of a parent
o5 B melfeE

eéin said parent Exendin has an am no acid
sequence having at |east an 90% honol ogy to Exendin-4

Fﬂﬂﬁer}‘”&% &h8 25@\" /%K\S@fOb@%S( hgﬂéﬁﬁé‘n tf%lﬁ%%%?%ﬂél L\Fa‘i’éﬁt 8f a parent

recept or
axamduratwheeastsa@nraarwﬁoﬁxenélathaérﬁns@w@@ta@@ s'fetq@ﬁmeh'@av"@r gupast an

Qﬁ%rﬁin%légg&o (E‘xeﬁ(ﬂal—dfbagﬁ\%g\%’i’en‘? B&id 386kt 'Id(ﬁzréj@\b%ddéirbﬁuc%tse levelin a

position contains a Lys posi t

raggnRaky PiRgS 19 3 %Bpwep@re,w%%’s@a% 3idenst ang aeﬁ@aaftoa S@r?@ted from the

of D L@RistiAgoRqap! b@%eﬁfon%abrﬁh Fiyes idaRtiorkd aByositichsPB4-38€and (b)
Exendi n varlan

ria
ceahe bt PABSIPHEVRe o RISttt SFHsRE dgyhe epsion
afiegpluebesadlyyinat | east about 95% honol ogy to
Exendi n-4, which have Exendin activity, e.g., lowers
the bl ood glucose |evel in a mammal and bi nds
By the phrase "Exendin variant” is meant a variant of a parent Exendin peptide having at

least about 90% homology, more preferably at least about 95% homology to Exendin-4,
which have Exendin activity, e.g., lowers the blood glucose level in a mammal and binds
to a GLP-1 receptor. In a preferred embodiment the parent Exendin peptide has an
amino acid sequence which differs by five amino acids, preferably by four amino acids,
more preferably by three amino acids, even more preferably by two amino acids, and
still more preferably by one amino acid residue from the amino acid sequence of
Exendin-4(1-39). See the PCT /DK00/00393 application for additional information.
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to a GLP-1 receptor. In a preferred enbodi nent the

parent Exendin peptide has an am no acid sequence
wokioglodsdes fers by five ami no acids, preferabl ypoypkeans/000651

am no acids, 30 nore preferably by three am no aci ds,

even nore preferably by two gm no acids, and still

nore preferably by one am no acid residue fromthe

am no acid sequence of Exendin-4(1-39). See the PCT
AddHSRMP GB3Dlea ERpéndira ivariariter arseifatives @nd|derivdttyesrditéreef,. have been

RECTI FL ED_SHEET. 0 -

BB ol Mo, b3/ 4008 B55SEdy pppapd
referenemt sU.SaRal. oyrse 5,350 r§. 94, 180 028672051 6. ﬂﬁ?ﬁ&%e@ﬁ” 241;
6%§ Ghoseglidn cfé“e ofddhle@yi ng ob€f7§:§ er&ﬁé‘&& ofyach, eﬁb 3%* C@ 614,492;

I ndi VI dué i 'hcor por at'ed r ef ef ence:
6 One, TeaTae, 6 B0 3650, e (o P 9% 6,110,703

24 68, 19 6,
5%4%2%7 ]56706388%6 §%§1 2§4 1534@2286 0\%/139@8(95351 W098/30231;

V\@@i@M@S?WOﬁ%Z@Hﬁ WO @9/4?-562%@8 W% 9%@2% faCB oBagid gapounds

c@n gg%ta?baéed §1 éé(,Q)rJ Qith thiS.ifeBtiorddy., by @xXfbskfPthe compounds to the
286; W98/ 0535%}?#%98

Sfabwyn@m@éﬁ'ow ws’%#ﬁemw‘@w BPuCh, S8 Ersgia- (1-39)

c&ﬂﬁ&hr@f& &t Be CRBNS WyABeticHn dw]gs’tr@)IMerrﬁf%ﬂii Ispnt&éﬂgrad\d starting
i s invention exposi ng the conpounds to

"ﬁtﬁé'alsstpﬁtkﬁaﬁbflpﬁﬂé‘:h@aﬁcg&t'Jlea?bfg' Bl osed herein.

Al ternatively, such stabilized Exend| n-4 (1-39) 1o

B

alse beun tiegwefdrrod amidediNHz) omiddhe ﬂree atid (PH) foem onitethe thIUDIOf a salt
tﬁe'?&ﬁ t he conpositions and conpounds of the invention

t also be in the preferred amde (NH2) or in the
free acid (C]—|) formor in the formof a salt 15

I} ?ﬁg&{ﬁfnentg ﬁ’@héfBP ré & tM‘@ hﬁBlll%)@de @ ﬁ) cbhﬁounds and

i ze endi n- 4 nﬁoun s and rel
releted cmnl%%ﬂe&r%e u%fﬂther?éwsbﬁﬁéw QgD luge WﬁU&HCQJB’é”WNel administraton

of Yk 6@hb df 'ﬂVé)ﬂ)H‘a\?maé’éUtIBélﬁﬁafc@éﬂJthﬁle c%p@éﬁﬁ)n@rdldws@d ﬂéreln Such
t he pharnaceut| cal E% acce tabl Ee cong ions d| s 5
ah EPBPRSItIOny EAN X8 LORBIFIS M o3 te3R! 98° YAt -3, or

defastive RRalBfs @ﬁﬁﬂhﬂ@-’zﬁere&@eg&hﬂvﬁth Déuitabieranvaint U’E\&hlcle and/or
nal ogs r varl a reof t oget her

Gt ofn %q o |afp£@ac¥om ngla%s ac}mlmsf%rmg the
cembosﬂm‘er(lég ssueh dapotafmmlaﬂdm i limwal Verswketion,nivith emicnaggpheres or

li%cgﬁ%mﬁsawg%p cw e a(c%’sa g%f bcﬁﬁ %Olf)olg kﬁrm 3(5(5 R /kgldo%y l\l\% a;ht The

eres OSOHE
aproomi dfetha cdmsa:gmmﬁ) La;bomu dépehdpmy negqgmz&d]pmoetﬁ@/ lhgudmg age,

sg\%dr?{y %@hgﬁ easgh%t%%oﬁ?g/g@ht Qb Mheotﬁé’r'm&%* sLion to use

end on’'reco paraneters 1 ncluding age,
severity of the dlsease total body weight, sex and

Aoyé fiad" tl%reg -hefein REBRY éﬂm p@RdY6siche rb?'e%l&é fétMhtion between a
oun pro uced by amde formation bétween a

carboxyl group of one amino ‘acid and an amino group of another. The amide bonds in
peptides may be called peptide bonds. The word peptide usually applies to compounds
whose amide bonds are formed between C-l of one amino acid and N-2 of another
(sometimes called eupeptide bonds), but it includes compounds with residues linked by
other amide bonds (sometimes called isopeptide bonds). Peptides with fewer than about

10-20 residues may also be called oligopeptides and peptides with more than 20
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car boxyl group of one am no acid and an am no group of
anot her. The am de bonds in 30 peptides may be call ed

w@epiiosts2bonds. The word peptide usually appl i BET/DE2003/000651

conmpounds whose ami de bonds are formed between C-1 of

one ami no acid and N2 of an?yher (sonetines called
eupepti de bonds), but it includes conpounds with

residues |inked by other am de bonds (sonetines

réﬂdid@daré Sa}melnioiy@epﬂuee.d&)lypdﬁeﬁdéé ofespevifi¢ fedueneds dfimaore than about

10- 20 dues 0, he ptides
B8 Bus rra bl HHT e DS el e B8 agp £ used
helgin tefdks \WDa 20H£ OIBBGRE UENCE/ NI FoBEsd L-dWinpesiddesidues and
P I R i-f1.C

rc“:ﬁ %aéé gglgf& eﬂ@o%ﬁggéseg tﬁ?t ¥Q§gc§nlr1t9§?ch EH%;SF' g@g 'lfJHéa )élcio)r/npounds
Her&wmreﬁl peptidesamienges af 40 @mino aed (gsislves delessquence” as
used herein refers to a polypeptide sequence
consi sting of natural L-am no acid residues and which .
"BEPdagarised derabeinalydex GH-BSKES7hPHa GLECH AT bk, EBR11(7-36)-0

angldLp-1{ Jb@,g}{hﬁgrrpounds 5 herein are all pepti de
sequences of 40 am no acid residues or |less. "GP-1"
as used herein includes GP-1(7-37)-0H,

l@l&ule(ﬂar@ﬂel%@ tocﬁfénafnzt Haheyhte reéé@wrz@elparﬂo@'ugﬁ) dé)ﬁgtrves or

| ecul es ar t o Exend] if the
et o’ 2naiessube PaEn whi Gobe BETRKg0dREY, EF appication
0B U4, 2md deS @rovisshahepglicatiando/i 43,60 REHIHRA/ HO383es have

ek PP TR0 4TINS P&l FPRISALAT CORAGRY 6,344,180

GoRsArV 281 S6)288,8d9; r6,2Te2410| I6626818431). G1phtent 6,051,689; 6,006,753;

515078353, BRERE: , Bt P0s 008608 0 Eit0p; o gges.oss;

39067 56,320,836, T 61®TM, 5,8B043605,680,8801, £BR1,224. 5,424,286;

BICY .
ROt RoRRedh W b0 oRio effpen, o Syzyag; gnd Wo
9§/4@2§312M9X3519}324 286; W98/ 05351; W98/ 30231;
W99/ 07404, WD 99/ 25727; V\D 99/ 25728; and WD
99/ 46283, for exanple. 20 "Agonist" refers to an
é?f?ﬂbi} P o %§P‘é‘?ﬁ?@%§ s@séﬁnl‘}@ of Aauccthat ¢an iBlesrat Withayeceptor

a@\d g2 b Physiebgichlrdrta rﬁfaﬁnéccﬂﬁ@i@l ﬁés@@téé&ihafﬁﬁctér‘rstro of that receptor
ic of that

| t
(&g@r@ﬁ i e?%@gm rsiﬁg'i% %ﬂse%Fﬁpgé i‘:’la‘%;?l S@e)cr etion, enzyne

activation, etc.). "Antagonist” refers to a drug or a

“Angbenst r%&?r%ttﬂ%‘%i%t%‘r‘gmé%ﬁitR (Spe8%s BeaiiibRiodionl Sects of
apnthiet. yAt lieet reqeptselsvelhé ises egiteonical amditycthat e:rﬂ)pbmpmeseeneptor-

SRLRLY e i RO, SRt 05y, e

n agoni
i nduce maxi mal activation of a receptor popul atl on,

“ﬁ’gr%gl!' o‘ﬁr%?’ r@feré tbear‘?gBémét RhichiGhaBRP! rﬁﬂjcepmaﬁrﬂfaltéc@i\/atron of a

goni s
receptor populatron regardless of the amount of drug applied. A "partial agonist" may be

termed "agonist with intermediate intrinsic efficacy” in a given tissue. Moreover, a partial

agonist may antagonize the effect of a full agonist that acts on the same receptor.
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30 ternmed "agonist with internmediate intrinsic
efficacy”" in a given tissue. Mreover, a partial
wW@gwniosic2sray ant agoni ze the effect of a full aPONDKR003/000651
that acts on the sane receptor. RECTIFI ED SHEET (RULE
91) | SA WO 2004/ 035623 PCT/,pK2003/ 000651 28
"Receptor"” refers to a nol ecul e or a polyneric
structure in or on a cell that specifically
“RREMBAIréRss &gl nbldtdr & a:pmaumlstauiuregq as oR analiehat! specifically
nmessenger tsjlafurotransm

rSCBRTFAT ST IR PRI 676 52 AP REY 4 TRHENOaY U PRpensmiter

hcﬁrﬁfbﬁém{mplﬁbk&ret leatin,idsud, @td)e under stood a variant of a
parent Exendin peptide having at |east about 90%

honol ogy to Exendi n-4 and nost preferably having at

BY éBandmbeaibntd 5¥dHeoprebed ynveotidx isrtdibe- undersig)d, a waiiarth of agparent

E%er@ bébtx@& 515\\/1%} leadt da%gut %ﬁ?’%‘bﬁm‘o@ E’g ‘f?&%u@h %98 $frost preferably

ha\EageaUIeaswabcws %%euomelpgy tp Exerdin-4¢1io3Bx whigh rha&(&xesuw activity,
h
:S; a?o@?ﬂs{@ a\‘éb&%;ﬁgg E%fnl W&lﬂm%i’ ah§ tﬁhc%c épﬁeéubﬂ {eeeptor.

“Fxendini44 eb ogedihgrpinamisns & i 100 ﬂﬂﬁ@ny@@aﬁmse@fence 2 of which
is Wﬁ@&leﬁo‘?ﬁi U eaieht Nb. 5/824, 2871572SEQ|0|D Ri0:2,PBnd H@ndA- 4(1-40) as

ffers only in _having ¥C|ne in position 40
digclesadnh &hern i Rerckeni i Theelqumat 0 BV V?'h872 No. 7,

ﬁg‘i G5 whicBRiFdis bﬁlyd@h@\?uﬁ@ Q@Qnéﬁn bd%ﬁldﬂ!e@ wCCtérmmal amino acid
i dent i

e8Py 509 GAEIOSY 8 114 PRBMCERRIBILE JOIRHES Bt O dentiy

bath@eﬁmlp&gdn r@muérw:ets didigating adedrbatibm eﬂtHeyﬁmemenée from the
uch

<G00 die TR et s afobER st o iR aoh Simmyle progrems
kitawn intee ¥Vt Sacinas GAPqukédade in\Yes §m1p®graﬁm paakagd Prdgram Manual

fﬁ@%gfk'smﬁ‘g%fﬁ%@é%%%%f{b%g gu&ul e%fl & &{Eﬁ&h?‘ %rlloup, 575

SCetxe Dm(elQ)]Ydﬁijson.]Wnsmhsm,BuaA 532181 4Ngeaﬂ@393n SBeand Wunsch, C.D.,
(1{:92HJ¢°JM V9. %%It MEQQB ﬁ@ﬁc? PahY %Wlﬁjge seffifys p&?pep’ud% sequence

arison P creation péna
cemparEap resut 'éﬁh;‘:)ﬁ@h %%&rqay%pen@tvlof <z anw&ft%)%ﬂewom Renalty of
present invention is intended to nmean a nethionine
sul foxi de or nethionine sulfone. 25 By "Trp(02)" of
the present invention is intended to nean

Byt by B¢y BrREa%, inentibi P IRETRA Hesese inBdioni@ssulfoxide or
undelwg%%lﬁ di oxi dation. "Salts" include

foN%al |y acceptable salts, such as acid
addltl on salts and basic 30 salts. Exanples of acid

S S AR 8 5 pes on,

trsatbpi&an/vbeidee tHae hasgndergans dieddatored

“Salts” include pharmaceutically acceptable salts, such as acid addition salts and basic
salts. Examples of acid addition salts are hydrochloride salts, sodium salts,
hydrobromide salts, etc. Examples of basic salts are salts where the cation is selected
from alkali metals, such as sodium and potassium, alkaline earth metals, such as
calcium, and ammonium ions "N(R®)s(R*), where R® and R* independently designates

optionally substituted Cy¢-alkyl, optionally substituted C,¢-alkenyl, optionally substituted
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fromal kali metals, such as sodi um and potassi um
al kaline earth netals, such as calcium and anmoni um
WO 0008/033eR3) 3(R4), where R3 and R4 i ndependent PFT/DK2003/000651
designates optionally substituted Cl1_6-al kyl,
optionally substituted C2_6-@f kenyl, optionally
substituted RECTIFIED SHEET (RULE 91) | SA WD
2004/ 035623 PCT/ DK2003/ 000651 29 aryl, or optionally
a%bﬁbbﬁdﬁaﬁ}iﬂsdbl%lt@femafeﬂéroarﬂ IDeerexanmples of p!ﬁarmaceutlcally acceptable
g‘ armaceut i ca

b ]
Bl et (icerentngro RempRni piP EincSufbeL SeligRsy 17, Ea
AEohso Rl Gensaro REd GeNae Bulgigtiny , CdvapdayPhstos hPAgU.S.A., 1985 and

By TR S R iBe it PR R el B bR

Technol ogy. 5 Single and tr| pI e I etter designations

gﬁe éltbetrﬂfg lgt?eracfe's@ﬁat?d'ng fShE dnﬂﬁc‘? E&BQE%‘E ﬁnte":éi’l'é?%eably For

recil at
exwmbly,slt Wi be/appre@w@djhatelfyérand& epigrde ﬂwsme é%w and Brefepteppspartic

agfir 8lPhind B rgjfeﬁ"tt@glu@a €iid, BEL - A'%oﬁ\%@é @%&nﬁﬁ&?&f ki PAno acid

e am no aci esi gnat 1 ons can ound o
degigrations ca) bedfoud, muA*PGM?l Beatl alr lfBMeP@'dyf Bplogref tha fell, 27 Ed.
G%rlgntﬁﬁubhsﬂngg Qﬁé'(ﬁ@ﬂ ligdmyng, I nc. (New Yor k)

. The foll'ow ng anples are illustrative and
not I|mt|ng as to the scope of the present
Th8 &Ik NExahipldeXAdRllistritiveShied hbi ImatingdBs @ tHexsgoge of 4he present
and, rel ated nol ecul es by structural isonerization
INYRRYBY oxi dati on. Pharmaceuti cal conpositions of
Exendi n-4(1-39) or a variant, analogue, or derivative

,? l ueo i a
ks b"za on AEN0I0S glated 1 structural

isphapizbticnemdly oﬁaatﬁbatl on or funct| onal i sonmeri zation at

various points in the Exendin-4(1-39) sequence.

St orage of the Exendin-4(1-39) or a variant, anal ogue,

Pbarnckeeuticel icumpb:hmnsaﬁ Exendjn-t‘r(&qe)aoua \wobot; iaoalogue, sor derivative -
e L

I%-Egg}aér?él OIHE q‘éﬁc@é‘:ﬁ)@gg z}(@%&)ﬁ a‘%)%ht] t%galgguéTDJrederlvatlve

trmepﬂ cad @e@taabllged by oyidalforr arfunciinga nsqmneraathﬂﬁ various points in the

E%Qn&mﬁglpé’%%%ﬁ%cer esi due of the Exendin-4(1-39)

pept i ' e aqueous solutions are not

particularly Iimted and may i nclude aqueous

S‘P&@{]é"‘%ﬁ%&'@@hdmﬂgfmgﬁbﬁ I200&rianh| %Ié@)é RA\eRriPatRe Othereof in an -
nore additional additives to facil

agueRYsi Selvtion ainatteMmReIFiHe &Rt PESVes b aé?l&bﬁ) G 2ad gbout 50 °C, more
p‘a‘ﬂicUlEHy Zi&ét\hé\ﬁh Rpendi4rc46ad 3&))rr0fterapéfafulre?lrtian ifddce a structural

SRRt 1 At PR ogYaR o Al B ST 41 2 eb e, Botable

aat:éaustwmnbns are not particularly limited and may include aqueous pharmaceutical

compositions which may have one or more additional additives to facilitate
administration to a patient or to stabilize or solublize the Exendin-4(1-39) or a variant,
analogue, or derivative thereof.

Although not bound by theory, one synthetic pathway through which the structural
rearrangement of the 28-L-Asparaginyl residue (structure A) may occur is presented in

Synthetic Scheme 1. The 28-L-Asparaginyl residue undergoes deamination in ageous
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rearrangenent of the 28-L-Asparaginyl residue

(structure A) may occur is presented in Synthetic
w®ele0ss623 The 28-L- Asparagi nyl residue under gpe€EDK2003/000651

deam nation in ageous RECTIFIED SHEET (RULE 91) | SA

WD 2004/ 035623 PCT/ DK2003/0G@651 30 nedia to forma

Cyclic imde residue, which is depicted as (structure

B). Reversible hydrolysis of the Cyclic imde |eads

mb&iafterfomi OTycié iride tedidws patidhy s depidtetlias (sttuctee WB)e RRversible

RV GRS CrBRciseRds foubabelchi<d nalich ShiasbTieBye gytruoture ©)
oﬁ@txlﬁs_o%sp&wé resrihie Fxaeire D)0 mack Ngdrolyss irgwgtibh & r2Bersible such that
clic 1mgde r

Cy | i duye, 28- L 5 aspart resi due. or .
S T AN e et R e e M
aspRHyitro8oue orReAL-hehbsarftizeiiee ma) bel prétdnt in-te BliZedds solution.
-NGCGCGNGCHHII H1 1l ORO Structure ANH3 O
11 H2CG-Cl-1 HI /INCGC-HHI IRto O Structure B
Syrl‘taéiic\SdE@me-ﬂHZO OOR11 GG OXH H2CG IGNGCHI H
H1l1 -NGCGCGNCGC -H—C—C—O—IOHHII H1 Il HHII

|
HoC—C—NH,

H
—N—C—C—N-—C—C—
H o H | H [ |
o) R O
Structure A
NH3
H,C—C H
T >n—c—c—
—N—C—C Lol
H H | R O
0
Structure B
-H,0 +H,0
+H,0 -H-0
i T T
H,C—C—OH H,C—C—N—C—C—
| H | H H |
—N—C—C—N—C—C— ——=N-—C—C—OH 0]
H H Ol H | ] H o H
0] R O (0]
Structure C Structure D

Oxidation products are formed by incubating an aqueous solution of Exendin-4 (1-39) or
an Exendin-4 (1-39) compound in the presence of an oxidant such as dioxygen.
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O ROO Structure C Structure D 10 Oxidation products

are fornmed by incubating an aqueous sol uti on of
waEx@amss23l (1-39) or an Exendin-4 (1-39) conpRCMOKR0V3/000651

t he presence of an oxidant such as di oxygen.

RECTI FI ED SHEET ( RULE 91) | A WD 2004/ 035623

PCT/ DK2003/ 000651 31 Typi cally pharnmaceuti cal

conpositions of the present invention, which are

T Ay BHarticeRLEEShFsitdh %Y ga p@ldéhtﬂgvdm@@ e\wcm @re @%posed to
torage are susceptible to oxidation of

mMAeHRTHPHES AUt RPGRSEHENaTSPEgr aasSeplrto Gidation of the 14
mB@dnlredriobAgptopHarerésuexi dati on of the 14-methionine

resi due occurs upon oxidation in the presence of

nol ecul ar di oxygen. A 14-nethionine sulfoxide is

ORé ﬂdhlﬁmdmbyouté e@ok{d@ﬂbnodf th danathidiide 3&5iduenoaageoun oxidation
on Wit Ny

md%s)liér&g?pce,: fulgf(lpd e éery glé\ ‘Ptlggfhdﬁgl %‘er %rdﬁxls %roduced by
re@otfqaouh&xdsrwm hd -&9) 1id - aqebhs @niuh@w with| ha!fxard@quwalahtt of melecular
dligyrg%{ Il'tﬂﬁ)ep e&b@y%e&f%eo %lﬁ CIOH’) v%ea 14-methionine

hi ol R 0 resi een OXI
sigiguitle aleeuits of fadinetigrgeh 14mh126me rspierm warwmts hmé4@1|eth|onme
GHa dXRARhorickydd. vari ant,
regféﬁﬁgbggéér}oﬁtﬁfﬂyva“e@g may %e ox??%l) zed by 0.5, 1,
1.5, 2 or nore equival ents of nolecular dioxygen.

T@Q@“ﬂ? Bha es8rdub oV Ekélﬁhaﬂlﬂ BN Heh leeﬁ'dﬁthﬁSg) variant, analogue,
hy roxytryptophan Iky ur ani ne, nur

Ofaﬁélf'\@i'l'ﬁld?%’x?ﬁﬁﬁfjr'zo?ﬁ'l Pﬁé QJn ef r%lm%?(ﬁqéf '68% of Fiolecuiar

dibRgreRat | Commen dbidigsds t@bto{ib@utpr@duc@ mg:mbo hyddgytptophan, N-
oxlL dl Z

ui val ent of nol ecul a S
foz'%Y'WW%'Eﬂaa'W“P@%‘I“&u@”Bf:*EX‘@R%*&H”%?T”%)8 Bpérafiomal storage or
inEwﬁmdh neoh(itiodd)of abaui antC tto dboun2an°Gxemienuit4lént3e) molecular

OE nddézfé%\éb%%ﬁ%g@p@%ﬂ %{Hﬁ% Afﬁkgn&l@qg g@ é{egﬂ Ek‘&dn@@ 1-39)

vamwam fbina ed Ectendin4{1-32 @ompowu#ﬁﬁymca 25-N-fgsmiiornwagnine residue.
(des Pro36 Exendin-4 (1-39)-K6) has the structure

shown in Fi gure 1 and it vvas rrade u5|n t he
y andrd 2 egigatives of compound 1)

appllcatlon for exanple for nor e |nforrrat|on 25
About 458 of, Co was di ssolved in 10

CRPPRIS T (451019 XN e e e SR gPH I e 1 and i

Q'tHédeDUSI Slhe*: Marrle tboRhiqdd. Sed @ie ©CIANSONED3PB edpplication, for
appr ox. %n;g% und 5, 10 % Conpound 14 and 50%
e@m&J@Jﬂﬂmefe EVal "st abi | i zed product Conpound 5 and
Compound 6 can be purified by preparative RP- HPLC

i socratic elution or S|ng di e el y.
Ao st e o i, ey n”Tho miiSBLHC Rl 7.9 1o 2
concentration of 10 mg/mL. The solutlon was mcubated at 40 °C for 6 days fo yield
approx. 20% Compound 5, 10 % Compound 14 and 50% Compound 6.

The stabilized product Compound 5land Compound 6 can be purified by preparative RP-
HPLC isocratic elution or using a gradient, respectively. Identification is accomplished by
relative retention time in combination with Amino acid Sequencing and LC-MS
(ESI"/TOF)
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relative retention tinme in conbination wwth Amno acid
Sequencing and LCMs (ESI+/ TOF) RECTI FI ED SHEET ( RULE
w@©®1004/085628 WO 2004/ 035623 PCT/ DK2003/ 000651 32rEXDANRI0B/000651
3: Synthesis of a Conmpound 7 (stabilized derivative of
compound 1) About 424 ng of {gonpound | was dissol ved
in 100 MM NHAHCO3 pH 7.9 to a concentration of 10
ng/ m.. The solution was incubated at 40C for 5 days to
EXARIFILE & Sypidesis of 3 PinGonnd U itstalslizea QfdriGiive ofioembound 1)
Compound 6 was purified by preparative RP-HPLC
Approxi mately 100 ng Conpound 6 was obtai ned and
Abyutphid ingedf O¥pausiund 0D wasgdiGmigeduind 160 wald NH,HCO; pH 7.9 to a

tit ' 0 P ff oad] I .
oheapah i 1 hlnt S SRR i A B B
apprbmzoemcmomnutmﬂr/eaompom f GomBourgly was punjfiedlhy preparative
R%?igfg ?(SJHX&%&%_P@S%@E%QOJM élgra; B@aﬁ‘&ar@le%g 'Iﬁ?ﬂlhsed About 100
n@n:m@rglrfhwae mecongtitute dm 1 (P d'éﬁNaleliézt gld‘ferua@d adjusted to pH 5.3
wifi W&é%@% Eé(ntfa?l)ﬁ“o'f %emgme %b%ut.bmasnn&mdﬂa@ AP for 5

Synt hesi s of
dmﬁpdlﬁ*dj%ppzoﬁlﬁéteh/‘t%%%wfidzéd der| vative of Conpound
1) Con'pound 1 was made as described. It was dissol ved
Eﬁo n 50 MM citrate buffer _containin :%:gw/ 23
T ﬁhﬁﬁ'?%lpmtdac"acefaﬁ%m? S8R BR RYfifiabBY gEFRRatve PLC gradient
chBbMtIESNIfivaRN it ActUnallickbdby Aldtvé estediionl thas In contlayatiofnslth LC-

expo o light 350 nm nean wavel ength. 20 The
Nﬁ&ﬁ%ﬁbé)d products Conpound 3 and 4 can be purified

by preparative RP-HPLC Ident|f|cat|on i's

di gest andl\/IS/ I\/ISI us I our esence detection. 25

RV 1 e ?%‘%ﬁ%gé%cgrﬁiﬁ%ﬁ,%%aﬁﬁ&%&ﬁé?@ M oirate ufr
: cdxetain'rrigb@% (w/t) Desarvhitelstol @ exdn¢rd@tion of 1100 L@/mL. Fhe eolution was
bS48 FORIS ERHL05 LT By A8 HRER G b

was incubat ed at 25 Cfor 1 day to yield approx. 100%
pu?@%ﬁﬁgd t?g)rodm?s éBﬁ\PdedZ:?%na’moé’éhCSe GanmRURdpRpsRilvd RP-HPLC.

reparati ve RP- dentification is

Idangticaiiph 9% @@C@}?p"‘s@P@\tWV@'ﬂ*'é‘? dafenten timgein; ¢pneRinadionayity peptide
mMpbihgPBPLLCIRIS (ESIH/TOF) of a tryptic digest and MS/MS plus flourescence -

detection.

EXAMPLE 5: Synthesis of Compound 2 (stabilized derivative of Compound 1)

Compound 1 was made as described. It was dissolved (100 mg) in 10 mL pure water to
a concentration of 10 mg/mL and exposed to H,O, by adding 2.3 mL of 3.5% H,0,. The
solution was incubated at 25 °C for 1 day to yield approx. 1QO% Compound 2.

The stabilized product Compound 2 can be purified by preparative RP-HPLC.
Identification is accomplished by relative retention time in combination with peptide
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RECTI FI ED SHEET (RULE 91) | SA WO 2004/ 035623
PCT/ DK2003/ 000651 33 mapping by LCMS (ESI+/ TOF) of a
WO eoopidss23li gest and MS/ M5 plus fl ourescence deCEDKR@R/000651
EXAMPLE 6: Peptide Synthesis 5 Peptide synthesis of
Conpound 8, 33
H H s-d y-d u-3 y-Thr - Phe- Thr - Ser - Asp- Leu- Ser- Lys-G |
u-Met-G1 u-G1 u-G I u-A a-Vval-Arg-Leu-Phe-1le-G |
mapdihg-Bye WCLYS - ESITITQF) wf G ltryplRr digest and MS/MS plus flourescence
d§er Ser-d y- Al a- Pro- Pro- Pro- Ser-NH2
EetioR13] Exendl n-4-NH2 on TentaGel S-RAM Dry TentaGel
S-RAM resin (0.23 mml/g, 1,0 g) is placed in a

WJZ'HQ/ VES 10 equi pped with a pol ypropyl ene
Egg M&wand swelled for two hours in DW
Pé;’itlcm 3vntheEleofF Compapuad p8,i i¥-HieGlyved-Glg-dbr-fhed hr-Set-Aep-Leu-Ser-
d
BB P DB AP BB 5 A5 S0P

Seﬁg@p@mﬁg.p@pw Pe- sérwmgwem s on TentaGel S-RAMresins
[Due Larsen, B. and Holm A. (1998) J. Pept. Res. 52,

(1GROTExentinet-NElo ap TetiaGe! SRANVKe synt hesis, the
D&R&ixt@%ﬁ%@\ﬂ'r@ﬁﬁ%@ﬁﬁ rHYhtBIR; Q'\@:g @(?Iacl,éd M a pblj@trﬂ/lene vessel

et her
eadipped withna palprppdens ier ‘écm f"trahowaf&;@/vehﬁ éorﬁwEPPergs in OMF (5 ml).

Thé FRY&D Fd’uBnibtrgﬁlol'/@cﬁ 'chd??f n%ﬁ@&h@%ce‘%ﬂehd%%ed above and the

trlfluoroacetlc acid %tgcga d'tgeqayq\% h tid

PrRfide AoROINAS e Sea B B SRR LS adpr §adpniss pepiide

erEP?eél@érﬁT?rﬁBGelfl% vaaﬁe%ts 11103 ms%n Im%ndmlrﬁtlt At esB)yPept. Res.
er er i, N Xt ur s.extra

o5 A APk SumEiEnA1 s IR IR lcereRits VB e (ors

mhepinirteachy DIEMI(:BxsadI bynlﬁ@am)eqnaﬂhalteth@ (BB, 1Thie each) and dried

'ﬁtﬁ?ﬁ“f’ﬁgmgpﬁ’ qcv'\aaa’eé%ﬁb e reté%hlgpﬂg%ﬁéﬁ%@hl@g Erl'f’lﬁ?/roacetic

acifi drﬁeB%abhar@dlthSV/‘ﬁ ehf.i. rfored hbTheSiieed resibs Bruwedshed with 95%

T%%?at&r%%gﬁtr&é‘é GHY ALSnGELAR Hddd bheBbihG St RS RIsSIARG mixture

:skbxﬂrastedsl %/turmemw@ witen engfipallyfreege drigg pLhecgiudse peptigs is purified by
phepairdave 'I-M?_tC ('Fh%l ;grlﬁeé%ﬁbdﬁbt‘%ééa}fouﬁﬂ %o bBYoRRBehddts@rid-the purity

p- Leu-Lys- -

WSS ok @eybeneaﬂmn&%r oUier gerntisy o pepidewas confirmed by ES-MS

(RGBT c%.'ldabatéarm’éermtweel S-RAM Dry Tent aGel
S-RAMresin (0.23 mml/g, 1,0 g) is placed in a

pol yet hyl ene vessel equi pped wi th a pol ypropyl ene

Pleblidee byritRésid lof (0omh dlﬁ\daﬂdHSM@JGI)GGIJ—GTy—IWhhﬁIWr%er%sﬂrl]ZEu -Ser-
r rdi.n
L& ?E@a@“' E«Err@?ta%guc' SRS 2R g B S S b iy o
St?E gpg gg@g@@o_p% assge Ied as descri bed under
at

chwi se peptide synthesis on TentaGel S-RAM resins

(IdRe, ApFIBRNndiR-4-RAY) driotditadel SCRAMS) J. Pept. Res.
Dry TentaGel S-RAM resin (0.23 mmol/g, 1,0 g) is placed in a polyethylene vessel

equipped with a polypropylene filter for filtration and swelled for two hours in BDMF (5 ml).
The Fmoc group is removed according to the procedure described above, and the
peptide according to the sequence is assembled as described under "Batchwise peptide
synthesis on TentaGel S-RAM resins [Due Larsen, B. and Holm, A. (1998) J. Pept. Res.
52, 470]. After completion of the synthesis, the peptide-resin is washed with DMF (3x5
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52, 470]. After conpletion of the synthesis, the
peptide-resin is washed with DMF (3x5 RECTIFI ED SHEET

w@ RdwB3B1) | SA WO 2004/ 035623 PCT/ DK2003/ 00065BCT/BK2013/000651
| mn each), DCM (3x5 nl, | mn each), diethyl ether
(3x5 mM, 1 mn each) and dri ed i n vacuo. The peptide
is cleaved fromthe resin by treatment with 95%
trifluoroacetic acid and 5% ethanedithiol v/v at r.t.

mfjl.gr mih é}:rch)T é\ﬁ éx%‘?ﬁleﬂj n’ﬁr?ééé’iﬁ (ﬁétﬁyl"&ﬂ??ﬁﬂ’hi h ngiﬁoéach) and dried

wat er  an I'trates and wash INgs are di | ¥
mamnunngmp@ptldevﬁ &lgaeq, rfﬁonhﬁlenﬁeﬁmye’t@tmnfew%h Qé%efd' lgoroacetic

abili "Rg 3, thhaBbligtiol andaf i Rrl Y hf TES TiRerdd ir@sins dikewsdhed emth 95%

TBR Bester v o Ve oS RO e B Sl kel Thebiopying fixture

ISV@&raEt@U nckirh€s With bebE &fid fifkalp @826 dridre Tihe exddet peptitle ishgurified by

pleghratve EEC, 186 PJE atd i devad i hEEPogeyt 3ol pury

w8 fourtdHb He@eiteEhan G5%. Tiihe- uﬂ%hﬁtdesfrth&eepb%pmsemrﬁaned by ES-MS
-G n- =3 y- - 2 - Val - Ar g- Leu- Phe- |
oS PE2 nd f%f‘s@*a*?sf%s@ﬁ yopro-
Ser - Ser-d y- Al a- Pro- Pro- Pro- Ser - NH2

@%n ) 8 H}ﬁ%bﬁ%iu-é Pl"ﬁ%g%r—E@PA@;@@éu-Ser-

| 'ace
LymGythmer@uﬁe%-ValﬁgéGme@é@ QutTip-hepbys-HeRf-Clyelro-

filte r fi {i nd swelled for two hours in DV
SEESHT é'y"ﬂq'ﬁéo ‘3%Igl g§ L\\B—l‘?l s renoved according to the
(RESSRH 8301 bR 94nBBQKERARG the  peptide according

e sequen I'sS asse ‘as descri bed under
Dr}Ba'bﬁibWeBS REMtresie ((SyiBltnhﬁSIl'gs 10 gY énpated inSe RAletgkingsvessel

ohbired Wit & Poiuernprats R B bl S hualieq iftyg niiSn DR (5 m.

Tpep-”tmco:hegroelsl in resowes hecbraing Ho e pf@e8uz0describdd mbeve, and the

p%ﬁ%@la % ﬁ?e e[.agﬁae sméd aéjaégcﬁl%éd Eﬁd%‘?r%étMSe peptide

I N vacuo g@
syithesieon ﬁ@aﬁet&%ﬂeﬁmwwer barserbit: affl Helnag84(1998) J. Pept. Res.

5?%7&% uﬁ?ﬁé?%ﬁ\(p;e(ﬁon %Pihg; ARthesXl ﬂ’ﬂb%ﬁﬁé’é Fé%lnoih m)é(sHedihltﬁ DIMF (3x5

tered resins are washe

s BRI (P cus S R o UTBdag and cred

uﬁdé’aﬁg Tmtp@bndeTlaecléa%ulftdrm %dﬁe’éﬁwulﬁyﬁtreé\tmeﬂxw_flt_lﬂ(QB%jtriﬁuoroacetlc
rle e C

oo S PSHD By Fodond ap APaiio/E0 ptics rfusned ith o5%
TFK\‘WJ’[@@']CDH]WE@ bn&\ﬂésﬁnﬁgsgmfe tddutee b addige natwsTlaennésnIhneg mixture
ur It S to teer than % | .
Srerba st iTeunaot any sy B he TS BUge s Pified by
pﬂe‘p&fatﬁs HNE. Ghkequurified grodt@5yvasl joundPépbe d'enmgemdrwmamddhe purity
wags Eﬁ% l’%o >}D:IE'ldyetteélthan.[.‘.h5% F;lhhe lcrﬁnt:tysof thigepii_de was, conﬁérBed by ES-MS
(VySod A 186t38@Nd-oSicula@duA 186 81 Val - Ar g- Leu Phe-1le-Q u-Tr

p- Leu-Lys-Asn-dy-dy-Pro- Se r-Ser-G

l'y-Al a-Pro-Pro-Ser-Lys-Lys-Lys LSL?/
Peptide synthesis of Compound 11, H- HIS Gly-Glu-G y-Thr-Phe-Thr-Ser—Asp -Leu-Ser-

Lys-Glu-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-lle-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-

Ser-Ser-Gly-Ala-Pro-Pro-Ser-Lys-Lys-Lys-Lys-Lys-Lys-NHg

(des Pro®-[Glu**|Exendin-4-(Lys)s-NHo) on TentaGel S-RAM.
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(des Pro36-[d ul3] Exendi n-4-(Lys)6-NH2) on Tent aCel

S-RAM  RECTI FI ED SHEET (RULE 91) | SA WD 2004/ 035623
w403/ 000651 35 Dry TentaCel S-RAM resiPCT/DK2®3/000651

mmol /g, 1,0 g) is placed in a polyethylene vessel

equi pped W|th a polypropyleng filter for filtration

and swelled for two hours in DM (5 m). The Fnoc

group is renoved according to the procedure described
D bPé’rﬁaGélFEiF@lw resmep(o e maadigr diong) Isoplatel meg pelyethylese vessel

d d Bat ch
asse?f‘éeﬁ sraneedfe P RARPIan L F B hilfe B oyt g5 .
THrdoIFmocAgron%&!émdvedPe@brdl@m theb Procé@@f. dektilead above, and the
p%:gg'gﬁg c(xﬁ pgl f ths%gi%%te?ﬁegss mrt?leﬁ esgéé h%%%gr%dt?ﬂwse peptide
symith%ssaﬂiﬂ)e,ntaﬁ@ﬁqBAMe'ehm [E(l@)d@ﬁpﬂn Bland Holeadh ) 19984 J. Pept. Res.
S%rcf@f égite rﬁﬁlﬁﬁ?r}]yﬁg ?%%ﬁﬁ, Otb% % @Xr%gm is W@bﬂ wfﬂ?ﬁﬂl\/ﬁ’ (3%5
mEﬂhaneaauchh DEM (%6 ndt 1 min eadhyrdigthy] ethe ¢35 mt érr@a eﬁ@'?s)larﬁ‘g dried

lnava%HXVa?ﬁbe g dghif. étgfrgﬁfafh\é@’e% @nﬁeafthnbﬁtr @Ftr?%s%nt@liﬂuoroacetlc

wat er e resultin o
a0id end % cinamestialotieet . A8 RS ﬂ'f%'?ﬁé?s"bﬁwafef‘l"?‘ﬁé!egy""th 95%

TEASRES a%'fﬁ%tes-r&]rﬁi ﬁééﬁﬂ@s%@@ﬁmﬂ@d by afdihg akd. e resultlng mixture
preparative LFFurlfledgi)roduct was fou g ?db
'Swﬁfﬁ@*@%@dw%%w@w e st ey Tiggad Pikehd he e BRREe js puriied by

Feg%tl%s%’Mklép Fhé %zﬁéd Nro@ucttv?% f@&lﬁd ltcdtBe \é\t@tjrlggégﬁé‘dué rmed thy purity
wpg Eﬁqngég) rﬂel%égﬁ‘? gq%?bﬁﬁﬁa” e %egtlde was c:on%}med1 gy ES-MS
(Nt %Lﬁ\d@%S@@n@cwcﬂbeed RB865.58). - Ser Asp- Leu- Ser -
LysGInI\/let(O) u-d u-d u- Al a-val - Arg- Leu-Phe-1le-G
Tr | 0 :19 'I-P{@ﬂgf flu GIE-Thr-Phe~Thr-Se||'_Asp -Leu-Ser-
L&QG(neMet(@)—GRBG[UA@M(PGQ)-YEIH-M&WI-%&WG( @Lus)'lﬁ L%pﬂ;ys-dﬁn-GIy—Gly—Pro-

ARG G-} - ST fgs-%ﬁﬁ%‘% ene vessel
(AP e R RSP By Bl siptanio T O"

D@f TERtaGel Ba{m\dadsmcunzﬁlmrgoltg) theg) nrr ptaeehurlre adedyetiiyiend vessel
§aBenrvlne neerenli T RERISLARL kel T dEPAESh bRuF (5 m.
TAY firhes Igﬁ)upnlsTrentoa@alacS)rﬁM/lto gbé msodebuee desczsubad aBovearand the

p@cﬁ] %ﬁ?’ﬁ&‘% %i 038 gﬁ&t is a&eﬁnblgdsa?aesﬁ‘ggé unde?®Batchwise peptide

e was ncor por a
sytbesisvbn TO)taGel $-RMM tesine dDud IaafﬁerB&: leeehHodB A r(dP9HY Ji Bept. Res.

5?,01?;7”(]51?;@ bxﬁégg%mél lef&ﬂie%&clﬁ%@&%’:&dﬁ%@ F#@EW(O)R)H W&kchased

froanﬁla@han@nac@pr&mtcgym frssribed pﬁ@llp@mrqx@gurqse[gug Lagsen, B. and

HiRA N&! d(1 é)hJ %t (I-'\?é§5 581 470} Kﬁé?' c%ﬂfbmuon [aﬂﬂe( S?Vﬁfhems, thd peptide-
m n' each et her (3x rs
G B 4D OVHASS Pt MLoAcH) HCMIRM Th AR ke g other

(@6 mi, 1 min each) and dried in vacuo. The peptide is cleaved from the resin by
treatment with 95% trifluoroacetic acid and 5% ethanedithiol v/v at r.t. for 2 h. The

filtered resins are washed with 95% TFA-water and filtrates and washings are diluted by
adding water. The resulting mixture is extracted 3 times with ether and finally freeze
dried. The crude peptide is purified by preparative HPLC. The purified product was
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30 treatnment with 95%trifluoroacetic acid and 5%
ethanedithiol v/v at r.t. for 2 h. The filtered

w0 e@insseas e washed with 95% TFA-wat er and fi |l t PEl/BK2@3000651
washi ngs are diluted by adding water. The resulting
m xture is extracted 3 tine 6vvlth ether and finally
freeze dried. The crude peptide is purified by
preparative HPLC. The purified product was RECTIFIED

fo%HgEJbé gHbﬂggé}@)ﬁé 2Ad W FRRANES ﬁﬁﬁa 166d bKOfan f@@%ﬁ‘ﬁﬂe identity

oun 0 be_honpgen n s fo

ofjBeIpepiE AR ARG, YRR Rty G675 dRed £
confirmed by ES-MS (Mwv found 4870. 88 and cal cul at ed

P48 S$B}hesis RE @tordpomyhtl BieldiHis-Gly-Corpigdind Ph&;Thr-Ser-Asp-Leu-Ser-

s Ehet sy e L BRI L e g

PPb 3o s éretly AYBPRSPro@ LG Y ys-ByoE. 5 NBi
ly- Al a- Prg Pr o- Ser - Lys@ﬁyg L{//s }’E\%"SL?E Lys N H2 (des

(d@sq%@{[meu(cogﬁﬁsxémcﬁmr(dys)g-mH(Z)Lgiswﬁaw)s -BAMTent aGel
S- RAM Dr§ Tent aCel M resin

Drs TRNtagek SiAM raginy & %Wéﬂ%'/@kyés%s is @'&ﬁ%ﬁbg Rfa}sieﬂ‘yg)“e vessel

e&&iby&mwé S&?ptgfﬁglélﬁarflltfeﬁforfﬁltﬂahérﬁéﬂucpéwalﬁd fewhb hegtsfiroDMF (5 mi).
hours I n

F
Tae dOPRA HEPUPJSt rﬁ@Oﬁ?%eg%fmlag 38455 .%%”%53%23%“%% o Fha the
wel dteordmgas tHengequendehie asmmmesntas tescasakuitioe tBatshwise peptide

(%:sgslé?rreg@l{gg\%h gg%rsessln E‘é)rt Gé grcig B‘c‘? %1%)\;1 Pept. Res.
52,193&) The Méﬂpd)mnéeeslfoneaﬂas mEOr]poraTetbamﬂnCd%eat(@z)@H {Rurehased

f Cﬁé%%ﬂ@ﬁ%%%ﬁ% kRGN O3 o A’défj&'%@s[%g% LR B. and
HolbueA.LAPSHIR, Pept. &es. §2 4481 rften conpipde) Of] thepypthesnpge@e peptide-
re¥in i s (fg]wed ek BMFCEEP H?H @h @Jch{,):\%)mg%hﬁlsh $nin bQ@n ), diethyl ether

- resin 1s wash e

(gég ' 1 pivepdisan drigd HC fe R?PEQ%W C'@%\ﬁ‘érfror(' ke resin by

tr@btmeln With &% ifldnshcdtid aeudlahdva%ue;thamh@em/l alert for 2 h. The
cleaved fromt

ifores FersrecHe S B0 Sl Feo R AEIreiRp G WRghings areqdiuted by
aﬁ@ihg Qudter. The re§ultir©emezd.|ré s iexisactace 3 Wasdsaithwethbr abd/dinally freeze
Bt PRF BheRbel o B B P, B Bk ves
fdiurm—:te bmrtornogemmjusamd the paﬂlty yvafs rf@mlddo berbefidr th@th @5%r Tite identity

t f
OP%@ | gﬁdé \ﬁasp lfl Hwé;}p?)bggﬂﬁ%g\?r\g g&edrr]léggggéﬁgng Eacﬂﬂé‘t"eb 4‘8%153)
vvas f ound to be better than 95% The identity of the

[ ES-M5 (Mw f d 4886. 68 d

é"ﬁq’g %\@8&?@%@%1%&@@{ al d l(Jcoseo'lIJ'gI erance Tegtn
(OGIT) The anti diabetic effect of the present
1%8”%}9#%%@ iesita ?]fef#\e' Bre88ht0 o%hpc@hagc%% te"sfé'deﬁwaé‘r?%ral glucose

anlna s were fasted over nlg

t@lﬁr@nm tasdl (@%’5 D elg shpgy @nimeliecwerer fstadhever inighdf anch lopgjspmples
vihd tddaR RIPaR @ BERRaaIMRAS MeEBlood BRICHAOhRaBIEAThe whole blood

glucose (mM) concentration was analysed by the immobilised glucose oxidase method

using a drop of blood (< 5 wl; Elite Autoanalyser, Bayer, Denmark) following the
manufacturer's manual. The animals were kept fasted throughout the test. Immediately
after the initial blood sample (fasting blood glucose level) test compound or vehicle was
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30 glucose (M) concentrati on was anal ysed by the

i mobi | i sed gl ucose oxi dase nethod wusing a drop of
whb@am3i6z3 5 | ; Elite Autoanal yser, Bayer, DennBtRPK2003/000651

followi ng the manufacturer's nmanual. The aninmals were

kept fasted throughout the gest. Inmediately after

the initial blood sanple (fasting bl ood glucose |evel)

test compound or vehicle was RECTIFIED SHEET ( RULE
ao%hnsﬂe@la WD BRSH ARRAS IFRETADIKED (860 A Gfiucos8 (1 g/kg) Sigma, St.

Logxgsmd\ﬁl C %E?)( fi%/alygéi fntéeZ\ﬁger Utbeﬁ?_rl @)ﬁ_ﬁr %%))omg% giféfu) and the

arfithals Qleve ebtiimed Itmﬂmi‘ra‘tomdocdg‘eer(tlmpﬁ ). Blotd)glwase (BGE kevels were

gl 8 ARSI B0h U helad B for BHROGAPES o 10 and

11 amcea@tiomally, tire @46 Oninifor MPqundeﬂlzm rﬁ 1 &k 14:oanoma+M§e the

ef%,fgf,s céotge 6%52 gﬁlﬁ éqéijsltgwag%l 8@96 %Ac%é Otﬁ% %g oI&éQﬂ i@r@nce in BG

frah foesethse GstirgeB 6 bwas @@@ﬁi@i@@h&y e@ﬁh 8malpot. uB@s%ea under the curve
(A}fég (FGE L-BF BDHR Wi lcbb AR AAUT, G e r&ﬁ(ﬁm L 79 wes
g BG was cal cul ated for each
d%terennamd@ng tth% trepezeld petiey. %@P@uﬁf@“mgsﬁ‘efWGEIWE“%éﬁréeS an
RelhdRRbd (tﬁ%%tnﬁgﬁnlma&) in€s g(dNé@%fZé-QOnérm}]al\éﬁ&splaymg similar

etermned using t etrapezoltil Bef ore star %
glvweésﬂg@ﬁpeﬁe'ﬁ@mgr%s' ARMAYS AP W%@S'\@s@ws ex6lision 0 min
aﬁérrgﬁrcb;,é/noamh@w@ >i 3B AMINIPURE Glciuded Romitheraiugly.
di splaying simlar glucose tolerances in all groups.
Ani mal s di spl ayi ng excessi ve glucose excursion 30 mn
Radulte/of flelpanee toderdhcote6BBG > 33 Mol /1) were excl uded
fromthe study. Results. of the glucose tol erance test

15 The results of the glucose tol erapce test a
The Iresitsnobih alueRES Aplgtanse \poharer elaten. o eolioweg -4 The
calaliusi BDg) Riwseaicqsiesentéd i allle Mvaj or Conpound i n

Test ED50 SDr Sol ution (nnol/kg) Conpound 1 0.049

3.8 Conpound 14 0.55 1.3 Conpound 6 0.013 19
Conpound 7 0.21 2.1 20 Table 1: shows the ED50 bhased

on MajoreCdmpeunthih Tésd st andar EDdevi ati on rati o BDr)
The fit ogom,gndat a obtqi neqnﬁ{ougg) tredt ment with
Ceppound s—Hustrate 1 t Fhe—cat ated
E[%gn dg is shown j uTF‘lh| go%@' 25 TP e fit nfé/ he
. da®empistnditded after trent ment Y93 h Conpound 14 1-8
i TCoppowioesd i n Figure 2 0.013 19
Compound 7 0.21 21

Table 1: shows the EDs, based on curve fits and the standard deviation ratio (SD;)

The fit of the data obtained after treatment with Compound 1 is illustrated in Figure 1.
The calculated EDs, and SD, is shown in Table 1.

The fit of the data obtained after treatment with Compound 14 is illustrated in Figure 2.
The calculated EDsy and SD; is shown in Table 1.

The fit of the data obtained after treatment with Compound 6 is illustrated in Figure 3.
The calculated EDs, and SD; is shown in Table 1.
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The cal cul ated ED50 and SDr is shown in Table 1. The

fit of the data obtained after treatnent with Conpound
W®2008/083ck2ist rated in Figure 3. The cal cul at edPEDPE2@IM00651

SDr is shown in Table 1. 30 RECTI FI ED SHEET (RULE 91)

| SA WO 2004/ 035623 PCT/ DK20 000651 38 The fit of

the data obtained after treatnent with Conpound 7 is

illustrated in Figure 4. The cal cul ated ED50 and SDr

T%e:‘)fll%? W4 dtR of@iled a?ter tlréhtﬁﬁﬁ’tt\b\ﬁf C@rﬁéou@ﬁm@% gl%téﬂéé;ftﬁgirﬁﬁgure 4,
Tg%g%@ﬁ%?g #E’d" %ﬂnﬁ})% 1S ?lﬁoém} 'QsTCﬁFE are illustrated in

Figures 5, 6 and 7. The ED50 values are outlined in
nTé’rWt]%r%etéfbd ErirhOHte ouRd TeSbmBdra 25b%d C&ApbliridB were tested

) o O k0 W FRUBRT, B o o

arEhRitipel GTadlé @2n of standard deviation ratio (SDr) is
presented 10 above. The fit of the data obtained
after treatnment with Conpound 1 is illustrated in
Figure 5. The cal culated ED50 and SD, is shown in
of the a obtai ngd afrter

Majea;eo.fnrrgﬁld Iﬂerggi bound 5 gg%l Lustrated in Fi SBre 6.
The ca?UUHaR ed ED5) and Sﬂm kB hown ifh Table 2. The
Compadndtthe data obtai ned af@@f3 treatment with édnpound
@ompouddgistrated Th Fi 1gure (7043 The cal ¢ uI ated uubo

=Y Ll
T laUI < LU III LaUIILal UDI UlIT, 6lllc

o ToLA =N unds al showed an‘ diabetic effect hy
TahleAi EDPsc Beep Ph CHiMe f'féag‘@éaﬁlﬂat@@§é3t?réﬂ36’r%'€%°“l ratiq (§97) is presented

aiglyedb m ce as shown by a reduction in AUCo-120 nmin or
AUC0-240 min (illustrated in the figures 1-8). Al the

Tﬁ%lﬁ P% ﬁngedai'ia 8%{%213?%%%9&#@ ﬁﬁwﬁ( Eﬁ%o%;ﬂ%h’lﬁ&?ﬁed in Figure 5.
Thelprlavlated FDsoanbPDipshewt i f@ec%rrpounds produced a
dose-dependent | owering of bl ood glucose follow ng a

H.P 8P fie debfHotalhBe oBY GBAtHRIH G CbIBBIhAS T RLsFn Figure 6.
& calculated l-ﬁ)oo an(PSB is s|10wn mdl'abpe 2COpe by the specific

The fit of the data obtained after treatment with Compound 2 is illustrated in Figure 7.
The calculated EDsg, and SD; are shown in Table 1.

In conclusion, the above Compounds all showed anti diabetic effect by significantly
increased glucose tolerance in the db/db mice as shown by a reduction in AUCq.420 min OF
AUCy.040 mi (illustrated in the figures 1-8). All the solutions tested had positive effect on
glucose tolerance in doses above 0.01 nmolkg. Thus, administration of the test
compounds produced a dose-dependent lowering of blood glucose following a glucose

load.

The invention described and claimed herein is not to be limited in scope by the specific
embodiments herein disclosed, since these embodiments are intended as illustrations of
several aspects of the invention. Any equivalent embodiments are intended to be within
the scope of this invention. Indeed, various modifications of the invention in addition to
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enbodi nents herein disclosed, since these enbodi nents

are intended as illustrations of 30 several aspects
wobkolosseevent i on. Any equi val ent enbodi ment s BCEDK2003/000651

intended to be within the scope of this invention.

I ndeed, vari ous nndificatio%® of the invention in

addition to RECTIFIED SHEET”(RULE 91) | SA WD

2004/ 035623 PCT/ DK2003/ 000651 39 those shown and
th@@é %ﬁb\ﬁ? Ghd ?és%hﬂed‘hérjemhﬁﬁ PEBorAd Qéﬁeﬁéﬁt tb %dsa%‘%ﬁleé ki iheft from

e art from foregoi ng descri ptjaon
thederepisacPemiplion Sush swdiiiaianaate 780 indegiie fﬂ 'HV'Wéhe scope of
heCaRRn@ld chifR. YBRERIRFrEhcHs e cNed herem, tef BEEDEESE oRfudich are

cited herein, the qg%closure of which are
InCAPBFgiRst 2t ieterenrera fnelr GRERUES their entireties. 5
RECTI FI ED SHEET (RULE 91) | SA WD 2004/ 035623

PCT/ DK2003/ 000651 40 What is clainmed is: 1. A
conposition conprising a stabilized Exendin-4 (1-39)
conprising: a) a deletion of O to 5 am no acids at
positions corresponding to positions 34-38 of
Exendin-4, 5 b) optionally, at |east one peptide
sequence Z conprising 4-20 amno acid units

coval ently bound to said conpound; and at |east one of
the following: i) an Asn residue having a deam nat ed
side chain, an Asn residue having hydrolyzed side
chain or a structural isoner of an Asp residue,
wherein the Asn or Asp residue corresponds to
position 28 of Exendin-4, 10 ii) an oxidi zed

nmet hi oni ne resi due corresponding to position 14 of
Exendin-4, iii) an oxidized tryptophan residue
corresponding to position 25 of Exendin-4; and iv) a
deam nated or hydrol yzed G n corresponding to position
13 of Exendin-4 and a pharnmaceutically acceptable
salt or solvate thereof. 15 2. The conposition of
claim1, wherein the Asn residue is an a-aspartate
(Asp) or,6- aspartate (isoaspartyl) residue. 3. The
conposition of claiml1l, wherein the Asn residue is an
Cyclic imde such as an aspartimde or glutimde. 20

RECTIFIED SHEET (RULE 91)
ISA



10

15

20

25

30

4. The conposition of claim1, wherein the oxidized
nmet hi oni ne residue is a nethioninyl sulfoxide or a
woredoniosssenyl sul fone. 5. The conposition of cleECTDK2003/000651
wherei n the oxidized trypta@phan resi due conprises an
25 oxi di zed 3Hindol -3-yl group. 6. The conposition of
claim1l, wherein the oxidized tryptophan residue is N
fornylkynurenine (NFK), 3-hydroxykynureni ne
|§§ﬁgdlshydroxytryptophan (HTRP), or kynurenine
0O 7. The co sition of claim1, wherein Z
1{7‘?9!1@1"[3@,?@@"&10"‘19@&@9 asebilized ExpRdind 4ER9) GPMINISING:  The
Odgﬁoééuétlo%f@fto% Shifb Aciddh@ Bkiflord SERpbTy 1AJ0sRIBAS 34-38 of
t 4 to about 20 Lys amno acid units. RECTIFIED
mdipRJLE 91) | SA WO 2004/ 035623 PCT/ DK2003/ 000651

43b %pthﬁhﬂlycama&I briedPe d@fdeOéte@;uamc?a zvdwmsung Z-20RRihE@sid units
acCl ITS

about 0Si Li on of
c|cgvﬂ?r1ﬂy%4a3 B3 45 et PR atioast g of S To it
conpp UélﬂA@ﬁdesnauéirrevmgv@ldeatrir;atdmbsidd cthsalra epeABn dresndue having

bond
o ot P a A0t Reritdal brBefoEL A TGy ey the Asn
conmponssh mlsndmeorféspemdn toglositiam B® of/Exendinet.i on. 12. The

conp SI t | ?CFZf% %LB}"% }e&%‘_’@e({fﬁjegp(}ntaﬁg% ggél Ian‘PAfjof Eﬁendlﬁ-4

Exen rrse
fol l mwmgx@m@mrwan d&dwm@spmmp Eﬁélmﬂ 2{5 qf Exendin-4; and

30) endin-
I(:’rlo3 @;a &/%ﬁlﬁlg@:a?ng’ ggcﬁrb?Q&F@ﬁ\?}r?_ﬁ%@Mdmg4o (o&sn?@‘) 13 gf%( ndin-4
[ Met e 2 phamasaitically accepighle sgit or i@vai@ emqﬁ 36

[ Trp(02) 25] Exendin-4 (1-39). 13. The conposition of
claim12 further conprising the follown rou e
2t ol hengorenosiian of FgeN df Wi‘ﬁ'@"b%‘ﬁpfbiﬁ‘nrﬁs'd“?_y%%‘ g’%e Zﬁ?p or g-
adp a@(ﬁb@%béd Residuec! ai m 1, wherein the stabi I i zed
endi n-4 (1-39) conpound conprises any one of the
foll ow ng sequences: des Pro36[ Met (O 14,
3ATpe gbmpesitbnnefdldith- B hereid dise Rso 3&iduet i @)11Glyclic imide such as an

asparﬁs% olrgfﬁ%r%jend' (1-39),

4. The composition of claim 1, wherein the oxidized methionine residue is a methioninyl
sulfoxide or a methioninyl sulfone.

5. The composition of claim 1, wherein the oxidized tryptophan residue comprises an
oxidized 3H-indol-3-yl group.

6. The composition of claim 1, wherein the oxidized tryptophan residue is N-
formylkynurenine (NFK), 3-hydroxykynurenine (3-OH-KYN), hydroxytryptophan (HTRP),
or kynurenine (KYN).

7. The composition of claim 1, wherein Z comprises at least one Lys amino acid unit.

8. The composition of claim 7, wherein Z comprises between about 4 to about 20 Lys

amino acid units.
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des Pro36[ Met (O 14, Cyclic i m de28] Exendi n-4 (1-39),
or 25 des Pro36 [Met (O 14, Trp(02)25] Exendi n-4

W@ 20030336245. The conposition of claim 14 furthP€T/DK2003/000651
conprising the follow ng gedoup |inked to the C
term nus of the conpound: -Lys6-NH2. 30 16. The
conposition of claiml1, wherein the stabilized
Exendi n-4 (1-39) conmpound conprises any one of the

9. fﬁl\é MR itDR GHEBRES, wHESIn Prooaribdy $HduR$ s amino acid units.
Asp28] Exendin-4 (1-39), des Pro36 [Trp(02)25,
| soAsp28] Exendi n-4 (1-39) or des Pro36 [Trp(02)25,
16kl corripakide? 81 EgNtliwhefeit thedShbilizadHSENBinED( 1M EESmpound and

RULE 4/ 035623 PCT/ DK2003/ 000651 42 17.
%f?ecqyamﬂ;g?qqngﬁogfpeg ﬁqnfé further conprising the
follow ng group linked to the C term nus of the
ound: -lys6- AN f bi3ek in-
i ERer Ao o PR Lt Rpsit 23 EVERATY hof Gind il xenain
4 craPrdoseeunhgt the €-tefmindicafienyldwralignsequences: des
Pro36 [ Met (O 14 Trp(02)25, Asp28] Exendin-4 (1-39), des

Pro36 [Met (O 14 Trp(02)25, |soAsp28] Exendi n-4 é - 39),
12r Theesonmastion [altsiain) b avhereip 0be EBab”'@?@IEiXé“(ﬂ'ﬁﬁd 23)) compound

cﬁfj&r&%b By Fotel ot foll&@mé%eqﬁ?q%e&on'p%l tion of claim18

er conprising t Il owing group linked to the
Cdes E¥or S8 @(eﬂ%r%&ﬁﬁbund -Lys6-NH2. 20. The

C QIR Pt |§3A39$8 E;(E@d,,ﬁm](q-mmer ein the stabilized

Exendi ng npound nprises any one of the
fcﬂeﬁgwr}’n@g'éaﬂag?cﬁ'gx ngig- ’W(i 5)6- des Pro36 [Asp28
]@é@%sﬁfhﬁk(t(b)gﬂaxehc}is@ (NiSR), ode? AS)p28 gr 036, Pro37,

r Exg H (Lys) 6 es Pro36, Pro37,

rdag%‘fA@‘S%@ %’f?&‘g?ﬁ‘ 4{3'%29 “NH2' H Asn- (G u)5 des
Pro3fi, Pro37, Pro38 [Asp28] Exendi n-4(1-39) -NH2, des

r 936, 238 ] b3 5 Glots NfirddHB the C-
1509‘& (38'5@?%70” efsc?%ﬁ g%@ﬁﬁ’%& g%%ﬂgb@% fl)ﬂ&l\%g énloYlﬁ)hﬁRM'{% the C
tefriiw2 8f Beeodipouad: tLy8eNHeLys) 6- NH2, H- Asn-(d u)5- des
Pro36, Pro37, Pro38 [Asp28] Exendi n-4(1-39) - (Lys) 6- NH2,

H (Lys) 6- des Pro36 [ Cycli
1¢ m“ﬁr@zsqrm@wnrpw‘ams@) W'n%@ terstakiized gxgagin-4pt %%, compound
c&ﬁﬁriﬁ%ﬂaﬁj%hé%ﬂh@‘fg@ 85&%0&10@54(3 Zé [32/ II\IHZ 25

ys) des 0 clic

b} AN n AT AR5,

des Pro® [Met(0)", I1soAsp®®|Exendin-4 (1-39),

des Pro®® [Met(O)", Cyclic imide”®]Exendin-4 (1-39), or

des Pro® [Met(O)", Trp(0,)*°|Exendin-4 (1-39).

15. The composition of claim 14 further comprising the following group linked to the C-
terminus of the compound: -Lysg-NH,.

16. The composition of claim 1, wherein the stabilized Exendin-4 (1-39) compound
comprises any one of the following sequences:

des Pro® [Trp(O,)%, Asp®|Exendin-4 (1-39),

des Pro®® [Trp(0,)%, 1soAsp®|Exendin-4 (1-39) or

des Pro® [Trp(0.)%, Cyclic imide*|Exendin-4 (1-39).
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H Asn- (G u)5- des Pro", Pro', Pro" [Cyclic

i m de28] Exendi n-4(1-39)-NH2, des Pro36, Pro37,
w@e@38p6yxl i ¢ | m de28] Exendi n- 4( 1- 39) - (Lys) 6- NP2T/DK2003/000651

H (Lys) 6des Pro36, Pro37, R2o38 [Cyclic

i m de28] Exendi n-4(1-39)-(Lys)6-NH2, H Asn-(d u)5- des

Pro36, Pro37, Pro38 [Cyclic

i m de28] Exendi n-4(1-39)-(Lys)6-NH2, 30 H-(Lys)6- des

f’r ?ﬁ%&%@&g&%% %l'agﬁﬁ g ?tﬁ'll'@( %&qb&nﬁ tlﬂe%al)dvﬁifgséromnkedﬂo the C-

7, Pro3
te[lﬂﬁnpﬁ hgsprﬂnm ﬁ-yaqusg) NH2 H (Lys)6- des Pro36,
Pro37, Pro38 [Trp(02)25, Asp28] Exendl n-4(1-39) -NH2,

t+Asn- (G )5 des Prase, Progr. Prg
1%32&210(@@@5%#% R reeirbire Eéﬁl@%“rﬁ) Grie Ggpypound
ca,ﬁﬁggpag Q,g%&aﬁ@moﬁgg/sa@@& 000651 43 des Pro36,

Pro o)

ASlg® ‘Ex@’??&q}&}[r&-%ab %ny]gf%nq{PHﬁ (1189 ys) 6- des Pro36,
PrdéSh-OF’@Mb'ﬁ@) *TmpO9R), BoAsp“®|Exendin-4 (1-39), or

e St S Barh o0 15 s

Asp28] Exendi n- 4( 1- 39) (Lys)6-NH2, 5 H (Lys)6- des

ro36 [ ; : .
19t e 2 BRI 5 ST B campigng fhs flgnig graupfsgifo the ©
tdﬂmmspfiheo:@mpomdﬂalsﬁ MHp( 02) 25] Exendi n- 4( 1- 39) - NH2,

H(Lys) 6- des Pro36, Pro37, Pro38 [Trp(02)25, Cyclic
i m de28] Exendi n-4(1-39) -NH2, H Asn- é u)5- des
2@r EG@ composition pf g3 [1T|—Vﬂ"(e@ﬁl)l gge s@a@qzia Exendin-4 (1-39) compound

2381 ERD) o Kiknit)eoblihoosdos Pro%6, Pro37. pross
5,,,Cyclic im ? %%El;y -4(1-39)-(Lys) 6- NH2,
(éyﬂe (q_efffy’fe [Ases Iprendis:4(brakyse P 838 [ Tr p( 02) 25,
d@ﬁéﬂf@Pl‘é"ﬁ ﬁsg?B]PE&m@hﬂlg‘h((iS@P-Ml—yS) 6- N?Z, (02) 25,

u r
W?)ﬁéﬂ@‘rﬁé ﬁ?aﬁrﬁdl[gs g%@ ‘t(?)?gig\“'[lzl\ngl H (Lys) 6-
Hl&sn- Rﬂ@)gaeeft mi“( a@ﬁpmﬁ%mgaﬂ“ﬁxemmmmw)ggea Lys6- NH2,

b 0
dE‘?(E’HQ(SﬁN& ?;% ?ﬁgpﬁlﬁé‘ g 135%&%783 k036, Pro37,
HALYS)S- qeww(fé)) Bre%, e A3 BXRNdin-4(1 BOBY)yS )t

B 4,
H:ééggg?&)éxe 35 elsrf rﬁéﬁ@‘[Agg@]ﬁ% andi-2@8sd) s % 5 qeny:

des r03 0372 Pro38
[I\/Et(O)14 Asp28] Exendi n-4(1-39)-(Lys)6-NH2i H (Lys)6-

Zfr%x’%g?ra@[@%ﬂzl m@%ﬂg@ﬁ@xérﬂ&ﬁ“@) 3b4Lyss -NHAS g usd
dpsggél 39 ! nsalié [n%@éz!ré)( wln_kg_?’g%%'_'—l' n- (4 u) 5des
8 c@é@}d*ﬁnPr'bE’lP&ﬁf)[e(/w%ﬂeWendmws@ Neigs Pro36
égn— li;)%de r837§rol‘l§,ﬁk %'Z[t%%(@l;(i(cen%lf 4]E4>%%)g|3%2£1 EM)SIQH’NH‘Z
degiPd6’2 §3r6X emai®ne yhluim&@éza Nk dir4 (138X Bys )sdeld,, Pr 036,
l-Fh&%)Zdes SQSPLothF!rga)’ EC%fchcqn%e'zﬁExépd%ez(%%ﬁ_yg rNPf'( 1-39)

H-Asn-(Glu)s- des Pro®, Pro¥, Pro® [Cyclic imide®]Exendin-4(1-39)-(Lys)s-NH,,

H-(Lys)e- des Pro® [Trp(02)%°, Asp®Exendin-4(1-39)-Lyse-NH,,

H- des Asp? Pro®, Pro®, Pro® [Trp(O2)*°]Exendin-4(1-39) -NH,,

H-(Lys)e- des Pro®, Pro™, Pro® [Trp(0.)%, Asp®|Exendin-4(1-39) -NH,
H-Asn-(Glu)s- des Pro®, Pro®™, Pro®® [Trp(02)%°, Asp®’|Exendin-4(1-39) -NH,,
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25 H Asn-(d u)5- des Pro36, Pro37, Pro38 [ Met(O) 14,
Cyclic imde28] Exendi n-4(1-39)-NH2, des Pro36, Pro37,
w@e@383icket (O) 14, Cyclic PCT/DK2003/000651

i m de28] Exendi n-4(1-39)-(Ly#8)5-NH2, H (Lys)6- des :
Pro36, Pro37, Pro38 [Met(O) 14, Cyclic

i m de28] Exendi n-4(1-39)-(Lys)6-NH2, H Asn-(d u)5- des
Pro36, Pro37, Pro38 O 14, Cyclic
deanzé*%&iréid?rdrighIm(%) 9’)995 )lﬁm AH2Q)-BYPs)HNEs6- des

%) 5 28
N S S
%moelu)ermwpmr(o &) B [TriQo?) sy HRksentimad (30)4g)s)e-NHz,
-NH2, H (Lys)6- des Pro36, Pr037 Pr038 [ Met (O 14,

Tr (02) 25, As_[g%g Exendi n 328 H Asn- (4 u) 5-
Hﬂ@ys)prmevrosﬁf B0 BiCysie .pwiq (]E);em!m #ﬂ@@@gywm

e (H,89 RULE 91
R (o (g%rg E%’/%é 065 (ﬁgﬁﬂgz{ 636,

Hs%@ah d@rPde,!é et PO ﬂrp@z)p(ﬁmhesmde *|Exendin-4(1-39) -NH,,
3 3@% Eyéedléil Pro®( ﬁro%rr&q{mi(éz N',‘@%chb"lrﬁﬂd}é@)&@en@ﬁ&(PB@ﬁ@Hz
ro

38 [ Met 5%%;4 Trp ﬂé
dA%BEB] Bz%nd’rﬁ kg idqHExendin-Hd ra9)-ehvg)eN ke s
6. dRrrasT, PB?79@&3*{[mi(cog?)s,‘tetycn?frrpu(j@zzt&sndm-4(1-39) ~(Lys)s-NHs,

*@%}sé}f WEREy i i tap e ol ool efiac20) e

NHy de2S] Exendi n-4(1-39)-Lys6-NH2, des Cyclic im de28
Pro36, Pro37, Pro38 [Met(O 14, Trp(02)25]

Exendi n-4(1-39)-NH2, H (Lys)6- des Pro36, Pro37, Pro36
H-Ups Y-@ebPro P ENIEHID) 2 Bsp BfEabrictin-# (- 3288 ENEndi n- 4( 1- 39) -

o) ) 3 , Pro38
d?%\_/& el 5‘k' pgo Pr&k éxg%ﬁl‘%‘&%%endl n-4(1-
:—e@ysmps Rie%, l?-r.oosero th@g@) mapéﬁﬁen@mm-ﬁa N'Hzp( 02) 25,
3o 7 -
e e R B T A ) 25
dey D Fif?n JuoBIs féQHu Asg TEXQ@}IU 4(1|_§/%)) NediHz115
- ddd kb S; 1%87 Ercﬁ@[ﬁtet 2‘0 xéa&ni é é‘ NH
be\sra(%ﬁbpﬁsae P |Py° épélé SR M* ’
thereof. 21. A conposition conprl sing a stabi I | zed
end £ 4: ound, &Qpr i SI t, 2 east one
yse.‘iesfr{%ﬁﬂg*?@s yeICHRIe Bg‘%n‘a'g E?ﬁg* e gHﬂe chai n,
das PAST) Are’d; Rio® [Mar@ﬂ‘g Cyclic imide®|Exendin-4(1-39)-NH,,
H-(Lys)s- des Pro®, Pro®, Pro® [Met(0)", Cyclic imide®®|Exendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro®, Pro®, Pro® [Met(0)", Cyclic imide®*]Exendin-4(1-39)-NH,,
des Pro®, Pro®, Pro® [Met(0)", Cyclic imide*|Exendin-4(1-39)-(Lys)s-NH;,
H-(Lys)e- des Pro®, Pro”, Pro® [Met(0)", Cyclic imide®®|Exendin-4(1-39)-(Lys)s-NH,,
H-Asn-(Glu)s- des Pro®, Pro*, Pro® [Met(0)", Cyclic imide**|Exendin-4(1-39)-(Lys)s-
NH;,

H-Lyse- des Pro®® [Met(0)", Trp(02)%, Asp®|Exendin-4(1-39)-Lyse-NH,,

H- des Asp®® Pro®, Pro™, Pro® [Met(0)", Trp(0,)*°|Exendin-4(1-39) -NH,,

H-(Lys)s- des Pro®, Pro®, Pro® [Met(O)", Trp(0,)%, Asp®®|Exendin-4(1-39) -NH,,
H-Asn-(Glu)s- des Pro®, Pro¥, Pro® [Met(0)", Trp(0,)%°, Asp®|Exendin-4(1-39) -NH,,
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hydrol yzed side chain or a structural isomer of an Asp
resi due, wherein the Asn or Asp residue corresponds

W0 0009033623 on 28 of Exendin-4, ii) an oxidi zed PCT/DK2003/000651
nmet hi oni ne resi due correspawdi ng to position 14 of
Exendin-4, 25 iii) an oxidized tryptophan residue
corresponding to position 25 of Exendin-4; and iv) a
deam nated or hydrolyzed G n correspondi ng to position

dé§f= 3 @f&*ﬂdm%@m tﬁ(ﬂF’“ &r&bgﬂmg{r&% np (1%@@1&313?;hhﬁ2,_

dr sol 935' tion
He(Lysktriasdira” ¢ Ire”'s Pesb ﬂMei(Qi Ef(r@th -2 iE’S?@)j'n&ﬂr&Shﬂds)s -NHz,

I%Wep%”l\h@d PRAURENERGEN-4(1-39)-(Lys)s-
Fﬁ&S@ggsr]m S AT is)?As”‘S%‘% Exend.ﬁwwﬁ (1756520
clic i mde28] Exendi n-4 (1 39), [Met(O) 14] Exendin-4
(1-39), or RECTIFIED SHEET (RULE 91) 1SA WO

rfiegies 115 MO L FOP L OH G OP g BN AP G Ao
deé ahtllc :m&ié”@xeﬁmm374l>r(oiﬂ{meb(o¢b Mo @)% Exengin-46e30)aNhy.,

o) b2 PR G B P R e a0

NHL; 39) , [I\/let(O)14 Cyclic |mde28]Exend|n4(1 39),

Bl B fron A0 B T s -

ion of claim
30pNplei ses any one of the follow ng sequences:

dl[eg bp§® ?éfﬁaprﬁﬁlfl%%@’eﬁgd 62)45 b}cl%%de”f%ﬁ& 9%11259 )-(Lys)s-NHs,

d
H- fhva)arz'sis ST t’!p %Q\)ﬂet(o)i‘ 1[25( z)r% Wwwq%I%@m~4(1-39)-

&LS%L 21, wherein the conpound conprises any one of

fol l O 14, Trp(02
%WQIE;@@%QPE%G o B ek TR0, Bl e Exendin-a(1-30)-
(i_ 02 B] Exendi n-4 (1 39), or 20 [l\/bt(O) 14,
ora p‘uarr)macebﬂ%y accep an\e sa‘?tsolr Ex1ear]1[ r?ereof.( 1-39).

21. A composition comprising a stabilized Exendin-4 (1-39) compound comprising at
least one of: .
i) an Asn residue having a deaminated side chain, an Asn residue having
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn
or Asp residue corresponds to position 28 of Exendin-4,
ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,
iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and
iv) a deaminated or hydrolyzed Gin corresponding to position 13 of Exendin-4
and a pharmaceutically acceptable salt or solvate thereof.

22. The composition of claim 21, wherein the stabilized Exendin-4 (1-39) compound
_ comprises any one of the following sequences:
[Asp®|Exendin-4 (1-39),
[IsoAsp®|Exendin-4 (1-39),
[Cydlic imide®®)Exendin-4 (1-39),
[Met(O)"*|Exendin-4 (1-39), or
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26. The conposition of claiml or 21, wherein the

am no acid residues have an L- configuration, a
wd®2a@andicgair ati on, or the conposition includes PCTYDKR@BA00651

of L- and D- am no acid regbdues. 25 27. A

pharmaceutically acceptabl e conposition conprising at

| east one of the stabilized Exendin-4 (1-39)

compounds of clainms 1 to 26. 28. The pharnmaceutically

a | I on of claim?27, wherein the
Zﬁ%@%ﬁﬁe&ﬁm% b,

iftion 30 conprises a depot fornulation,
m cr ospheres, |iposones or the conposition i ncI udes a

251 %b'doﬁ%s*tubmw dialr@ T Whbicnthe 28abiitle@ Exendin-4 (1-39) compound
phar maceut i cal IH%&!CCG t abl e conposition of claim 27,

C%@iséﬁﬁm(ﬂ'ée gidh PYING 5eAYHGH% i ses at | east one of the
§ 11’19\59@]33(@&516& 11@5 | FI ED SHEET (RULE 91) |ISA WO

%@%323 P %g 651 46 des
des Pro36
[I{BI@&GMSZ}yEMemﬂhié’FB]Bxe(nﬂm?@M—((SjQ)eer Pro36 [Cyclic
es

%ﬁ@?ﬁﬁ?@%ﬁ%ﬁ é"g?‘)?’g()l 39), 5 des Pro36
[ Trp(02) 25] Exendi n-4 (1-39), des Pr036[ Met (O 14,
2@2 g@]p%ﬁ%‘%glﬁafbg(#%?% g\?‘%?%rl\o r’c %?J to%%?plr iges ang ane of the
followidg 289UB0eesli n- 4 (1-39), des Pr 036[ Vet (O) 14,
T @ 12639), 10 d Pro311 [T 02) 25,
Ag? %% gfﬁéﬁgd&nﬂ%séﬁ des Progé[T:g(OZ) [25rp( )

J6mépa ]'ES(’é?fﬁ]ﬁXQﬂd("l §o39) %es Pro36 [ Trp(02) 25,

Ofel é)@) @8%&@}@%&44((1369) des Pro36[ Met (O) 14,
Tr p(d 25] endin-4 (1-39), des Pro36 [Mt (O 14,
Trp(02) 25, Asp28] Exendin-4 (1-39), 15 des
2B m&ﬁ [chibosAic of Tiapf @2) 2erelrs this pa B doe netinprideg BnBDhe of the
:;h des Pro36[ Met (O 14, Trp(02)25, Cyclic
fQlpvige SEH¥SICRR n- 4 %1 39). 30. The pharnaceutical |y

aqgMefO¥b BpEh st iendh-4dl €9 29 further conpri sing

t gﬁ'eébﬂ?j’lﬂ}gq_d]ga'qw%%h&q 4t(q 355190rc- term nus of the

[Met(O)14 Trp(02)25 Cyclic imide**|Exendin-4 (1-39).

26. The composition of claim 1 or 21, wherein the amino acid residues have an L-
configuration, a D-configuration, or the composition includes a mixture of L- and D-

amino acid residues.

27. A pharmaceutically acceptable composition comprising at least one of the stabilized
Exendin-4 (1-39) compounds of claims 1 to 26.

28. The pharmaceutically acceptable composition of claim 27, wherein the composition
comprises a depot formulation, microspheres, liposomes or the composition includes a
stabilized liquid formulation.

29, The pharmaceutically acceptable composition of claim 27, wherein the composition
comprises at least one of the following compounds:
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31. The pharmaceutical ly acceptabl e conposition of
claim 27, wherein the conposition conprises at |east

woon@4moBseehe foll owi ng conpounds: [ Asp28] Exendi PEWDK2003/000651

(1-39), [IlsoAsp28]Exendin4d4 (1-39), 25 [Cyclic

i m de28] Exendin-4 (1-39), [Met (O 14] Exendin-4 (1-39),
[ Trp(02) 25] Exendi n-4 (1-39), [Met (O 14,

Asp28] Exendin-4 (1-39) [Met (O 14, |so0Asp28] Exendi n-4

13 0 & | de28] Exendi n- 4 (1-39),
( 5[\ ’{ﬁ% ’&g %g Exgg(r:ld:(r:] I4m(1€39% F'rllrlp?OZ) (25, )
Ascp%EFjr HemAsp- ]E)(emdlﬁgm -39),Tr p( 02) 25,
| 2 9 Tr p( 02) 25, |
Sé%@%%éi@&ﬁg%&ﬁﬁé?&ﬁ% é‘rlr EI( ED) SHEE'(I:V ?RIU(L:E 91)
|%s\mo m@m) SiEseadipd19RR003/ 000651 47 Met (O) 14,

1- 39 Met ( O) 14,
p@? g““fj:‘jénd?*’n(zl (1) 39)[ anél )[I\/Et(O)14
ef@/)c et EkdPdi n-4 (1-39) 5 32. A
pf@ersrmeﬁ bt moasﬁqak@muewﬂwps'tl on conpri sing

Exendi ng ogue or derivative
t hHaSdUP, N‘;\@)a %M%l"?‘fj%rﬂ%frx ‘?‘{]'hél(?gg}rprl sing at |east
ongs b ()Y TerdiExeedm-Hi(zed), Exendi n- 4 conpounds:

4 28] Exendi n-4 (1- 39
19%%%% %}#’ dé*f%] @‘Sh%ff‘n-(ﬁgfgg)], endin-4 (1-39),
[ Ws(@b?fmrﬂmﬁ"dusm%p’ﬂ]sx&wr)-4 (1-38)p( 02) 25] Exendi n- 4
2@ dj 1-39 Met (O) 14,
dﬁsﬁéﬁw@ﬁ ey i @%ﬁéﬁ%@fh Gy (14 )q/cl[i o (9
. mmﬁ*‘mm nTﬂﬂJ(Qz’VﬁE@?ndm-FWk@@D) 14
2 51 5,
@éfgﬂggqu (6) 4%{6‘;{% ASHExdntiR4 PRIFY
des ro*°[Met(0)", Trp(Oz) IsoAspza]Exendln-tl (1-39), and
des Pro®[Met(0)", Trp(0,)%°, Cyclic imide®®|Exendin-4 (1-39).

30. The pharmaceutically acceptable composition of claim 29 further comprising the
following group linked to the C-terminus of the compound: -Lysg-NH,.

31. The pharmaceutically acceptable composition of claim 27, wherein the composition
comprises at least one of the following compounds:
[Asp®®|Exendin-4 (1-39),
[IsoAsp®®|Exendin-4 (1-39),
[Cyclic imide®|Exendin-4 (1-39),
[Met(O)'*|Exendin-4 (1-39),
[Trp(O.)*’|Exendin-4 (1-39),
[Met(0)", Asp®®|Exendin-4 (1-39)
[Met(O)", IsoAsp®Exendin-4 (1-39),
[Met(0)", Cyclic imide®|Exendin-4 (1-39),
[Met(O)™, Trp(0.)*°]Exendin-4 (1-39)
[Trp(0.)%°, Asp®]Exendin-4 (1-39),
[Trp(02)%, IsoAsp™]Exendin-4 (1-39),
[Trp(0,)%, Cyclic imide®®|Exendin-4 (1-39),
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[ Trp(02) 25, |soAsp28] Exendin-4 (1-39), [Trp(02)25,
Cyclic imde28] Exendin-4 (1-39), 20 [ Mt (O 14,

wae@i02325, Asp28] Exendin-4 (1-39), [ Met (O 14PCT/DK2003/000651

Trp(02) 25, |soAsp28] Exendi #74 (1-39), and [ Met (O 14,
Trp(02) 25, Cyclic imde28] Exendin-4 (1-39). 33. The
phar maceutical ly acceptabl e conposition of claim 32,
wherein the weight ratio 25 of the stabilized
E)f\fég@j’? gg ﬁa)zSQASptza]E)gehngp(@t@ yn-4 (1 39) or the

vari a or, derivativ reof is |less than

alB¥e{ OB 6 ITR(Re Fsoéﬁpzalﬁﬁ@dﬁhﬁr(hﬁs)eéﬁ cally acceptabl e

C PUBRRS)™, TRRORF°, Syaicim@d2|measiaia(1tdve wei ght ratio of
t he St)ablllgg)z gxyendln 4 (1-39) to the Exendin-4
(1-39) or the variant, anal ogue or 30 derivative

32, heAG&farmécduﬂ&ﬂlyt mp@bmueom@%t(ow/ ogropr3hg Ekendin-4 (1-39) or a

a1 B SELL RS 10y SOTRSHA R0 o st o

of(the BMpwing stebitizEk Exatidin-4 crbp@Bdsor t he vari ant,

anal @ vative thereof is |ess than about 1 %
% qg)ﬁ?f—f%‘f‘l ‘H%E%)SHEET (RULE 91) | SA WD 2004/ 035623
P([Hibﬁfﬁ’bﬁﬁrﬂm%&l%)w 36. A nethod of neking the

C conprising at |east one of the
g{}?c?éhrh.h&m][E%ncﬁJ\ﬁ'(‘ing%} ai Wnlg IExgndl n-4 (1-39) or a

vdMeﬁﬁf ]Emf&ll"b@@@ Jor derivative thereof; and 5 b)

g@t)“]ﬂeﬁchﬁ-&t Exgoedi n-4 (1-39) or the variant,
derivative thereof under condltlons

deﬁt(gb erﬁspt FeRrtipddi3®at | east one of the fol | owi ng
r[M@Qo§!€I|§c§Asp€8§|§4'eﬁuln.4 ()39%Nn Asn residue having a

deam n [ resi due havi ng
hylfielP z'é?:VC ?'%decﬂgﬁ{‘dlﬂ‘rggﬁggructur al isomer of an Asp
r qm’edcoé“ Mb(ﬂz)?f’]ﬁxérmm AER39)10 or Asp residue

28 of Exendin-4, ii
gjrrfrﬂ?é ?@ﬁ?gﬁ 1gggl)blueocorrggplogdl ngI {2; Sgy tion
14qu(05§<”eisdA %Exendm)4 éR3Yxi di zed tryptophan residue
dg&fﬁ% égwhg rhgg leﬁdn‘?ﬁ %yf Exendi n-4; and |v) a

\ correspondi ng to position
13th(oﬁx,eﬁ§(01)iAS nd"lfﬁ‘e("rﬁ?l) hod of claim 36 further

C i g 5 of h1yg) pn@sence or  absence
IO o g o

meMet{®)' »fTré(Q?Dm(?}’P“C mid H@‘er@ '?%é)ng the step of
identifying at |east one of the amno acids (i)-(iv)
in_the co

33. The pharm r[gceu‘ucally acceptable composition of claim 32, wherein the weight ratio

of the stabilized Exendin-4 (1-39) to the Exendin-4 (1-39) or the variant, analogue or

derivative thereof is less than about 50% (w/w).

34. The pharmaceutically acceptable composition of claim 33, wherein the weight ratio
of the stabilized Exendin-4 (1-39) to the Exendin-4 (1-39) or the variant, analogue or
derivative thereof is less than about 10% (w/w).

35. The pharmaceutically acceptable composition of claim 34, wherein the weight ratio
of the stabilized Exendin-4 (1-39) fo the Exendin-4 (1-39) or the variant, analogue or
derivative thereof is less than about 1% (w/w).
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20 39. A nethod of nmeking the conposition of claim27
conprising at |east one of the follow ng steps: a)

wobdoaiossergyy Exendi n-4 (1-39) or a variant, anal PO®KQ603/000651

derivative thereof, b) conudcting the Exendin-4 (1-39)

or the variant, anal ogue or derivative with at |east

25 one pharmaceutically acceptable carrier or vehicle

to produce a m xture; and c) incubating the mxture

under conditions sufficient to introduce at Ieast one

of the following amno acids therein: i)

3Besh duethedhf mpkingdiba oAwesition of slapm di ?Pm%rﬁ'n&sﬁt 'P@%tu Qgeof the
ﬁggmh@gﬁaﬁydrolyzed side chain or a structural i somer

resi due, wherelnthe@@ 4;) \P&esnfd
o oA NSRS xanaTh s £1- DO SoBric: RAERAe OUET VAR ghETe0f, i
OXb)dlhétﬂiétlﬁ@ttﬁH Eaem-ne(swv or aley wmmrwtamuep oP @siiviatiod thereof
res

co‘ﬂ’]‘{ﬁ‘é ﬁBﬂQ‘j CI}{}%-ilgﬁCb%E tol fgw%)g(ge gf ?9—5‘?{% ﬁé? ﬁ?gheag%lawmgvzjmlgo acids

defsienat ed or hydrolyzed A n corresponding to position

2004033 RERPBITES BOTET ) K5 CHIL HL/RASpue havig

cl ai myd@slybed sitie chaiowp ki stiudyrall soeet iohgn psp sesidue, pherein the Asn
b d d

() 658 teplu.chi8onfi0f Rkt 203 LRAEL L, (RSt dues

conpiii) @ ngd!zmmsﬁwlr@frewd@mrfe,%pwginmt0|p@a|§t>n dhef Brendined,

S am"@g ?‘Rﬂdﬁéd ré/ﬁto&ﬁévf\% resiflud &?rre%ﬁ fol RRitiof 35 oﬁ_ ﬁﬁ‘endm—4 and

ereln condi tions includ
cont a0 deeptnaigd erdierohEad Ghy cor (ﬁéP@Wd'nQW‘QQOS't'P” dhef Exend|n~4
netal, netal ions, water vapor or oxygen 10 43. The

thod of claim42, wherein the conditjions furth
FincTRRIEENAG 8k ORI 6 BEBoR COPBEHAG g?‘?pé‘ieﬁt ofr et %@2@&) presence or

#bdencEhs afeb&fiashe of amlir a6id43i)-(wperei n the conditions
further include contact with air. 15 45. A nethod of

stabilizing Exendin-4 (1-39) or a variant, anal ogue or
3dermheahdtied ofiuaimcd?, furthentaegisindadbe step béidentiying duleasigne of the

or%g\f%%lg? Qﬁwg% ESS'E“’Q“a' d method conprising at |east

oW n eps: a) obtaining Exendin-4
(1-39) or a variant, derivative or anal ogue thereof;

%2 ?Iﬁg)‘l‘[ i%ﬁ“&%é Hée (fﬂjﬁngﬁbﬁ‘ of cfatn 39)coRlpribig af ‘?éds?ertne of the

‘vatlve or na ogue 20 conditions Sufficient
following $teRRice at | east one of the followi ng anmino acid

r egj ShiSRing EREREA-B:(1-39) or a variant, analogue or derivative thereof,
b) contacting the Exendin-4 (1-39) or the variant, analogue or derivative with at least
one pharmaceutically acceptable carrier or vehicle to produce a mixture; and
c) incubating the mixture under conditions sufficient to introduce at least one of the
following amino acids therein:
i) én Asn residue having a deaminated side chain, an Ash residue having
hydrolyzed side chain or a structural isomer of an Asp residue, wherein the Asn
or Asp residue corresponds to position 28 of Exendin-4,
i} an oxidized methionine residue corresponding to position 14 of Exendin-4,
iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4; and
iv) a deaminated or hydrolyzed GIn corresponding to position 13 of Exendin-4.
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1) an Asn residue having a deam nated side chain, an

Asn residue having hydrolyzed side chain or a
watoosiseal i soner of an Asn residue, wherein POEDR6V3/000651

resi due corresponds to posipi on 28 of Exendin-4, 25

i1) an oxidized nethionine residue corresponding to

position 14 of Exendin-4, iii) an oxidized tryptophan

resi due corresponding to position 25 of Exendin-4 iv)

ogﬁﬁ“gﬁﬂ@d"f%@yﬁ mrmé'egoﬁﬂélr%o&é@ét%nﬂk%c%%r absence of at

endi n- 4. . The met hdd of cl aim 45,
l%‘&ép@‘? of theyemineradid residyes Wc(!VQrde contact with at | east
one of 30 water, heat, light, netal, netal |on vvater
or or oxygen. 47. The nmet hod of cI aim 46,
4inEhe BRHTOBIHAET AB) fua'éerc,csnpaeﬂg e ﬁerae%'a?n’fmwt feast one o the

AP aEiad g)l’.(ﬂ/ ) (iPRE)kom idnFl ED SHEET (RULE 91) | SA WO
2004/ 035623 PCT/ DK2 03/ 000651 50 48. The net hod of

claim 46, wherein the conditions further include

mmh@ﬁfethﬂdtdi chiirh .404@herémahaebiditbrafindlids eonddst whthirat kst one of
N ste of de ectln presence or absence

"@?g'pE‘q 'g@ eﬁ@ 'ﬁ@s mtte{ovagg ¥ ¥ Yues (i)-(iv). 5

50. The net hod of clai m 49, further conprising the

{ dent L . - am.no i .
4(53|. Tﬁ) meﬂjod i r%l &[g a\@e{l 7 enl&ﬂ% f%{t{éf J%o‘eoc}o%@cg%th about
manitanperammad%@@l)e or derivative thereof. 10 51. The

met hod of claim45, the nmethod further conprising
contacting the stabilized Exendin-4 (1- 39(3 or
AdaThamethodof plam #d.avherein g copdiEionsiarteatingpdecontact wiia eir.

one pharnaceutlcally acceptable carrier or vehicle.

A method for treatjing diabetes type | or type 2,
4i5n Aurgthos 9&?*@?'%%*5%%7\5’&\'% fs39) of Y%'i‘ﬁéﬁp PaZogH Q)/d%é"’at“’e thereof
ftoh GEgaastion! defdre, ORRGI dr \fteCitdnaed dis, Qfaﬂﬂh%thod comprising at least
qﬁégggfeby enm a, nmetabolic disorders, and gastric

OllqWied H8P¥iod conpri sing adni nistering a

t her afjebtairiay Exendraf-zf @eﬂg)wea aananbtdedlatve or easibguEnibeedf; and
t he Ltions 5 h for
tr eatt T arUelE Senfin? BEud o ddieiatiod died eritong under
gl ucaseditienssdugficien2® |emcpchucaet leost qngrqﬁthesfpucgvmg amino acid residues
adm nigtering a therapeutically effective anount of at

| east one of the conpositions of clains | to 51. 54. )
A net ip@nfasn resiflvealtavely afdepminstedybide oxein, epefen rasiflie having

met hody, iRl %to@q:ham%rsm&tard: Bgm@r wﬁmaégm@wﬁémm the Asn
ef fecti've anount of | east one of | east one of

t he %Sl@@%ﬁ@&sppm%f%m'&%?% EXGPS'"S‘l

ii) an oxidized methionine residue corresponding to position 14 of Exendin-4,
iii) an oxidized tryptophan residue corresponding to position 25 of Exendin-4
iv) a deaminated or hydrolyzed Gln corresponding to position 13 of Exendin-4.

46. The method of claim 45, wherein the conditions include contact with at least one of

water, heat, light, metal, metal ion, water vapor or oxygen.

47. The method of claim 46, wherein the conditions include contact with about room
temperature (25°C).
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55. A nethod for regulation of gastric enptying, the
nmet hod conprising adm nistering a therapeutically
webdaosicze anount of at | east one of the conpoBCT/DERE3/000651
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55. A method for regulation of gastric emptying, the method comprising administering a
therapeutically effective amount of at least one of the compositions of claims 1 to 51.

56. A method of stimulating insulin release in a mammal comprising administering an
effective insulinotropic amount of at least one of the compositions of claims 1 to 51.
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57. A method of lowering blood glucose level in a mammal comprising administering an
amount of at least one of the compositions of claims 1 to 51 effective to lower blood

glucose level in said mammal.

58. A method of lowering plasma lipid level in a mammal comprising administering an
amount of at least one of the compositions of claims 1 to 51 effective to lower plasma

lipid level in said mammal.
59. A method of reducing mortality and morbidity after myocardial infarction in a
mammal comprising administering an amount of at least one of the compositions of

claims 1 to 51 effective to reduce mortality and morbidity after myocardial infarction.

60. A method of stimulating insulin release in a mammal comprising administering an
effective insulinotropic amount of at least one of the compounds of claims 1 to 51.

61. A method of lowering blood glucose level in a mammal comprising administering an
amount of at least one of the compounds of claims 1 to 51 effective to lower blood
glucose level in said mammal.

62. A method of lowering plasma lipid level in a mammal comprising administering an
amount of at least one of the compounds of claims 1 to 51 effective to lower plasma lipid
level in said mammal.

63. The method of any one of claims 52-62, wherein the mammal is a human patient.

64. A method of making a stabilized Exendin (1-39) of the invention, the method
comprising synthesizing the compound in an automated or semi-automated format.

65. The method of claim 64, wherein the synthesis involves the Merrifield technique.

66. A stabilized Exendin (1-39) made by the methods of claims 64-65.
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