WD 00/ 66629 PCT/ US00/ 11814 2 8 NOV 2003 DESCRI PTI ON MODI FI ED EXENDI NS AND -
EXENDI N AGONI STS RELATED APPLI CATI ONS Thi s application clainms priority to,
and the benefit of, United States provisional patent application serial
no. 60/132,018, frled April 30, 1999, which application is hereby

i ncor porated by YRPEP&Rce in its entiri ty. FIELD OF THE | NVENIGIHBOOTHd4
present invention relates to novel nodified exendins and exendi n agonists
havi ng an exendin or exendin agonist peptide linked to one or @ofeN0V 2003
pol yet hyl ene gl ycol polymers (or other nol ecul ar wei ght increasing agents),
and related products and nethods that are useful, for exanple, in the
treatnment of diabetes, including Type | and 2 diabetes, in the treatnent
of disorders which would be benefited by agents which nodul ate pl asma

gl ucose levels,and in the treatnent of disorders which would be benefited
by the adm nistration of agents useful in nodul ating glucagon or
triglyceride levels, or the rate of gasDESERIBAIONiIi ng or food intake,

i ncl udi ng obesity, eating disorders, and insulin-resistance syndrone.

BACKGROUND The fol | ow ng qgsparhphi fRmimhat hat may be
useful in understanding the pr Eg%t mvent#%ﬁiﬁ F%aéﬂﬁo#&]}ﬁ#%m ssion that
any of the information provided hergifidms §H§§I HEET (RULE 26) WO
00166629 PCT/ US00/ 11814 2 2 8 NEN'ég%giprror—a+t£kg§¥§e presently clai ned
invention, not that any of-the publications specifically or inplicitly
referenced are prior Tt apptheatioweirios. pﬁtﬁtfﬂyﬂuﬂ Nanar enpeptigdes: t hat
are found in the §ah}%§r& ﬁggretrg%%, of the Gla gter and the Mexican
Bear ded Lizard, reptiles t i & ﬁ&éagﬁbu%aE%PQMqEP AZ35AERNBRF k) nno -

Mexi co. Exendrn @D{EﬁﬂQOIBD fiNG AHriils 3p; esend, |ﬁhﬂdmea§§hhggfyo§e§§etrons
of Hel oder ma horﬁé{%] Nbxrcaqggﬁged Li.zard), and exendin-4 [SEQ ID. NO
2] is present VAl &t FERET BT CHethdedrtneaGipétYum (G | a "
nonster) (Bfg, J., et aI J. Biol. Chem, 265:20259-62, 1990; Eng, J., et
al., J. Biol. Chem, 267: 7402- 05 FIEIpr The swwmermai d sequence of ’
exendin-3 is shown ig ure The am no acid Sequénce of exendin-4 is
shown in Figure 2.Ex RS| T9SSils LAVPEF LPROTRIRE % t9eRavel ppedhfied | y t oxi c)
conponent of thexeendns afid E¥E¥nARACAEEN]HEE hLXeRdiaR- dx \

toxicity, and that it _instead is nadg in salrvar{?d anééd?ﬁ f%fkﬁgﬁdln
nonster. The exéﬁﬁ’ﬁgthgﬁgfﬁé%n%lgeaﬂeﬁ% ong Ry gpFﬁyPPéY%EQE#%nerﬂ%mheﬂs of

t he gl ucagorisl i Iimmai:sdemf amhlert mwi kb1 e d’e@mestme%mﬂ&y ag%%r@s; ,bglag to

GLP- 1] 7- 36] NH2 Goke, et al. . Bio
268: 1[9650 155 15@5% %L&ﬁ‘[df%té] | meFRAS it ﬁr§§ r&eeerkedfqro exagple,

progl ucagon[ 78- k@7kner ¢ sédguent” GEPaiabe@§§ @&cﬂﬂ%ﬂth@%ﬁ@PingF fect,

stinmulating |n56J E secretion fronrggncreatrc bet a-C has al so
been reported t RFBFt g} &8gbRed ?%ﬁ|Qﬁ1dﬂ§8ﬁﬁe§an%¢¥§h|W9uﬂdoha-celIs
(Orsov, et al., Honabetes by¥2geh8s6dnidPI>d I n.

I nvest., 97: 33 38 1996 FAGEP-l has been ”?EE%i g%kﬁ% ?iﬁéqn% H%ggg%fc
emptyi ng (WP m@P8, 1Bt b tregtment pof CErﬁR?@rerfﬁoWhl%twl@be( Denef328d32,
1996; SUBSTITUTEySHE&Tg&ﬁﬂJﬂthQ}lyx)5gﬂggg§g§ eg;é J@#%fﬁé@in 2003 3
VWettergren A at al Dig. Dis, Sci. 38 (4) 665 1993), gastric
aci d secretion @é&ﬁf‘%‘?rﬂﬁer’:rmﬂy’éﬁ’sﬂle leyeds, E’Jr-‘sth%olrat%@f( @)astiﬁle B,
1989; O Hal | or a@mPdyidd Al food- lmEéh@é)CFﬂr{&thlﬂx oﬁé—gltylG %fi,na%QQO
Wettergren A at  al Dig. Dis. Sci. 199355 P-1[7-37],
which has an addFPFdsed- @Pﬁc?ﬂ%u%%%r%ﬁﬁé%&?nF?sSE@?%@%w termnus, is
reported to28timulate insulin secretionsadkdisoans (O sov, et al.

Di abetes, 42:658-61,_1993). Qher reporfs refate to the i nhi bi tion of

gl ucagon secretion (BredCHar#td WRSCHPtPn, 1arlisdtfoidficaras igat oAt maw
reducti on of fasérﬁ@hfdnypergha@ggaghdxhge&gge59g§eﬁﬂnggyyllohke E%pikdﬁb;
1(7-36) amde i.n 1 diapetic atrents D abetes Care 1996

19(6) : 580-6), afitl % 6ft EB3T o &bSet PERTBEMGT P OTEGeEoRe ABIN ats al .

A role for glucagon-1like peptide-1 |n the central regul ation of feeding,

Nat ure 1996 Jan; 379(6560):69-72). A transnmenbrane G protein adenyl at e-

cycl ase-coupl ed receptor, said to be responsible at least in part for the
i nsulinotropic effect of G.P-1, has reportedly been cloned froma
beta-cell line (Thorens, Proc. Natl. Acad. Sci. USA 89:8641-45, 1992).

GLP-1 has been the focus of sigRyBsERAGTE IMERTIRBLEQR I N recent years due
toits reported action on the anplification of stimulated insulin
production (Byrne MV Goke B. Lessons from human studies wt glucagon-1like
peptide-1: Potential of the gut hormone for clinical use. In: Fehmann HC,
Goke B. Insulinotropic Gut Hornone d ucagon-Li ke Peptide 1. Base
Smntzerland Karger 1997 219 33) GLP—l has also been reported to restore
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4 PCT/USDO/ 11814 2 6 NOV 2003 Jun; 40( Suppl 1):A130). However, the short
duration of biological action of G.P-1 in vivo is one feature of the
pepti de that has hanpered its devel opnment as a therapeutic agent. Various

met hods have beggobkdsed to prolong the half life of GLP-1 or @euktemsd)
including attenpts to alter their amno acid sequences and to deliver them

using certain formulations (see, e.g., European Patent Appli Cft ﬁa
entitled "Prolonged Delivery of Peptides," by Darley, et al. #u Vcﬁﬂﬂjon
nunber 0 619 322 A2, regarding the i ncl usi oA of pol yet hyl ene egcoI in
formul ati ons contai ni ng GLP- 1 (7-37) ). Pharmacol ogi cal studies have |ed

to reports that, act GLPlre tors.in vitro on certain
i nsul i n-secr et ng ceﬁu’ p%rsseeé écf:h%f'm% révefnrstc}r?f’gui‘?léa Faitgany

pancreas, and af- 'ptaeuml@lmze:lﬂcmsf rspRcs £ ooathy cb:hamgqa,&ttltd? kstalsrdeeported
to stlrrul ate somatostatlntrel ease. and inhibit gastrin release in isolated
stomachs (Goke2f&tPIHf: 235t B &M £ CHEBRET 5882 19650- 55, 1993; Schepp, et al.,
Eur. J. Pharnacol Theﬁ%:ﬂeﬁ{iﬂ% at89geptiase! ghattlard fouklf £ SAle

55: 629- 34, 994%) Exendi n-3 and exendin-4 were reportedly found to
stimlate ¢ +OERGE i MFFTET IR CAnf P aset + s T 2af tharMewiaanc aci nar
cel I's (Mal hotrgeafted &liAlrd, gul abofNaPeptd d8Siohhotd% S

Rauf man, et al., J. Bo Chem 227 21432-37, 1992: §%n§h BAﬁlJZ%%%e

Pept. 53: 47- SOOI MeXd@i-n- BXRAS1A-3| [FED | ddht Np- Iéihgtest praseati 6n of
action than GLphd. sf0rvEXAMRIeetiBrONSE ﬁépﬂéz‘?ﬁnth’ovgzttﬁz?sﬁtéﬂ%h' ng by
exendin-4 in diabetic mce was reported to persist for severa ours,
dependi ng on B®3%ed figizagst)voapd ﬁéﬁ?@lf(ﬁtgﬁsﬁﬂ Blo| ¥Aged] eff guteseht in
exendi n-4 on hyperol viGem A sat -dbk dhs N £ ey, R@é}@&% UBSTI TUTE
SHEET (RULE 26500 00/ Gheod SS Betr thcy 1eis ™ sé,%gga)é/ﬁy uppl 2): 1524
(abstract 554)3enBeFd T t Heirr €ti adul |~hot316pﬁ ‘C Cé?@tﬂl vi 2622029% 6@se of
exendi n-3 and gygndisny, 4 5 or SLhg;treat of ~di-abe the -
prevention of hyper glycem a has” been’ gi(%olosec Egﬁ Jgli‘d%atént @Eg)
5,424,286). Thehg exudines aGfldaHEHnﬁ@@@|%tamdm-éhlshehem tJtratF:.gaxenm ns are
not the speci R r eo

Drucker who c?%?t%?ygﬁggea%gﬁg?%%ggg &on}%et Véﬁ%Gdl ggn%ihcg erm( ?iggr " Chem
272(7): 4108 15Ex€(n]§9-9\7')4) wa¥héiobterheuglon tchde ehép&tent talist eloxal:so has
separate genes. n|Q,r(,)_gl @C@ggnfex(l&ﬁomf@nn%h g?géé thgrocessed that are
nore simlar to nmal i an progl ucagon t Ran exendrn, ST hdi ea éié‘

exendins are rﬂﬂvqmir olfy topéciey, #mirtthegs,iof iGsPehd Metreatis lthosan.ﬁgwﬁtl ng
gastrointesti ti; i u n agoni sts are described in commonly
owned U.S. Pat at’{g% ll“l %ﬁ%tué%ggé%‘? 08/ 908, 867, filed August 8, 1997
entitled "Methods fI‘dme Regotans nlgafh&itm rste@meinnal shbtid4iny, t:o BBy Ehal

| i I i al
No. 061 69 05 R A E  Tb 4 B9k e RSRE Py EFBHCT f) FoBhS! ntake

usi ng exendi n ta@musst homategylesﬁ::i% ,be::ém‘g comenaky [ DvReiH,. Ssrcf’atmt NO.

Appl i cation No. .09/ 003, 869 Janu | ed_ " Use

of - Exendi n an (;%Ir?lkst’s $he?eof§f or Ct‘in %eﬁ’uét?g% %?61%—@25%‘4 ﬁpébg ®tfich
clains the berﬂetfﬁ-tBSONHu R CS\DIIT&Mimals répptreationsNesogbéHpsn 905 107) ed
January 7, 1997, _..60/ 055 4 iled Au us 1997, . 60/ 065, 442 filed
Novorbr | 14, FoSTAAG G600k, DIF T edRBSSRBEFIRNE SOFFT  NSTLPR R n
agoni st cadfp ommlanesdesetldnedfmm (;:cammlela J.OV\heda-REETLJlkpplGlLeat.l 0fs Srdqal
No. PCT/ US98/ 7 1) ( RUL V\D 00, 666 PCT/ US00/ 11814 2
8 NOV 2003 6 1}%%% §§J§§ %J 1@@51% tgllft al8" NoV et & B@Eh ditT™ag 3R EE2 -4 <
Conmpounds, " Wm-@rmaclcai.hs tfhescbe,nes‘n talof, Di8bePatent2: Fy@picilcatbed; Serial No.

60/ 055, 404, f t 997 I

described in cho%ionggg's shi d}F’C'IJApp %Eat}?’\oé% gg?‘(legf ﬁoaa-gj% ﬁ%l%@& ZHG,
filed Novenbér ne3, b@.@@S emmad ecb "INl tEgeats b Agartising C8rpmmds,

whi ch cl ais genefgl teof, Uﬁ]dcﬁé’ﬁ\goﬁl oRAl o APP i g@tl %r}.,,l\lgz 69#)665 442

filed hbvenber 1997. " &t 711 nove exendln oni'sts~afe Scri bed
in comonly omned PCT Application Serial No. PCT/US98/24273, filed
Novenber 13, 1998, entitled "Novel Exendin Agonist Conpounds,” which
claims the benefit of U S Provisional Application No. 60/066,029 filed
Novenber 14, 1997. Ot her recent advances in exendin related technol ogy are
described in U S. Provisional Hﬂ&ﬁﬁgﬂQ@FFé%ﬁﬁaﬂﬂﬁyﬁ%ﬁ No. 60/075, 122,
filed February 13, 1998, entitled "lInotropic and Diuretic Effects of
Exendin and G.P-1" and in U S. Provisional Patent Application Serial No.
60/ 116, 380, filed January 14, 1998, entitled "Novel Exendin Agoni st
Formul ati ons and Met hods of Adm nistration Thereof" Pol yet hyl ene gl ycol
(PEGD nDdlflcatlon of therapeutlc pepti des and protelns may yleld bot h
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i nproved solubility, resistance to proteolysis, inproved bioavailability,
reduced toxicity, inproved stability, and easier formnulation of peptides
(See, Francis et al. I nternational Journal of Hematol ogy, 68:1-18, 1998)

problens wth PEG#%U on in nost cases is substantial reductéggﬂlﬁhud_?_léngEET

bi oactivity. |&0%0 ddi tion, nost nethods invol ve use of SU

(RULE 26) WD 00/ 66629 PCT/ US00/ 11814 2 8 NOV 2003 7 |inkers thgt Bﬂﬁf
several types of adverse effects including inmmunogenicity, & tgﬂﬂa
toxicity, and reactivity. Id. Mdified exerndi ns and exendi n agoni sts and
related formulations, dosage formnul ati ons, and nmethods that solve these
probl ens and that are useful in the delivery of therapeutically effective
anount s of exeﬂ@ltmr@rﬂﬁ e‘)«erﬁﬁ g1+ aféfi sh5Sar¥ideséribed &hvd 'Siralt i)
herein. The coplgnis.ofsd Ne:APQUerLASHA! [$4) ALEGELCET, DAL YIS, pagNd patent
applications, and S ocurments mentioned or cited here| n, are

her eby i ncorpoDaSedScbgl r3&4f e(rfencéoﬁnBI h&?§% et ifadtlprarhed i rater®lon s J¥ eser ve
the right to h ra LL a d all

mat eri al s and iEn %%Tgrgr%l i %Ez isucﬂ:s g{ygfe?@Q,,?g%rpf}; %aét ggt
applications, Digothes. d‘.i:u:urré!ﬁts:ﬂrenﬁﬁim’éli ar29gi} t)ed Ghetr el m373UMVARYR OF THE
| NVENTI ON The present_inventi eI ates_to. navel I d en |ns and
exendi n agoni sgis HaRi A cj(‘)?e e§<(="esno‘-‘[‘1“a %éggﬁgs | n}i?’e(y} “t0-one’ or
more nol ecul ar ls\ei:@dsasruarwr@asitmgumaﬂpoj.mlmfsemecﬂ:opoizyem;alnenezgsgml

ot s and Rt kb, DSAAF B 0AGLPS BT e ads PRAE: MPS APPEF Shmny

applications, thel udmg:,tﬁdw o€xgbptegon r‘sédr&th.baat(ﬂeaﬁtmeld:ltalﬁeteset

i ncl udi ng halpe 1 and di abetes, gestati onaI di ab tesé@rfe SS pat ent

appl i cati obl se#f al @dlcm%aéé? ACHHITY 1B TRORETHPN s 8nd Agoni st s

Thereof For Theypdfénideiita efy Ggsgaﬁd:madlnﬂa@bat-%k&/eﬂzépttm 'T(Fi-Bed June 1,

1999), in the treatnent_ of gesor ers % gﬁgene ited by agents .~

whi ch nodul at e2PF3& e gi RS se HH8F8FLS ?%tl?"rjf'é t &4 TSi sorders which

woul d be benefg_gggi Dy (6)hes sQUBSTI I Ea W:(MEOZS) MG EHYEEe280ontrol

PCT/ US00/ 11814 B NOV 2003 admi njstr n ofl agents ef ul n?dul ating

the rate of  ghSeTser ot ing or PoBtLs ik SL EAGPtThEF GHRELES Tetd | ng

di sorders, 1ﬁndthélsyérh&arle%e'i;tuaaeeoﬁy@ﬂrmm@nd Meeupedld®E e triglyceride

| evel s and to treat sub ect s sufferl n fromd S|IE gema (i i ncreased
0

LDL chol est er ofanj ¢ 169 PR) chof BRI 28R rﬂ%%lrrbzi’&? YLpEe™

chol esterol) (§f E14b S cod1QW $eBabt AL eﬁlcartl@l beakkoposeitlal aROleast in
60/ 175, 365, itled, "Use of Exendi ns and. Agoni sts Ther eof for

Mbdul ati on of HRFglSRBritfe INSPAEECRFAPTT &k off GLBys1 iNisu&fPart ety ed

January 10, 200Q)n Jﬂ?néE?thMxS aabetaaéépl Lnaeieul thekehoyeridid Plaagim |ipid
| evel s, reducing cardiac risk, reduc % he appetite, and red CI Qgcthe

wei ght  of 28ubfiée€s. S&k | Iqs*“otaﬁ’erssé%ﬁﬁh 4 -coRLErh het Redd £

suppr essi ng gl yeagos, SeLLHld QRvesee é»&:ﬁm PiroHezenal yeatetuaRpl ueatlon
serial no. 60/132,017, entitled, I\/%t hods_f or Gluca on Suppression,” filed

April 30, 1999reRAFERA | 2t (QIMPBnEYe odPRED L1 PrArRR CEUF F R LA G 8 FT Hhs f or
use in the mmeLhods-©fod hﬁyﬁ\éenﬁl Ofo 4 €p 2/ 153 s3inSC E05R thurkhie sRuases!
invention is related to t surpr|5|no dlscovery tnat exendln 1S cleared
fromthe plasns - d Pt s BQuenitRdnof e 9t BPERARS |y by
proteol yti s de%adaiiﬁbalas;s@ccmhs fpémmaﬂy Hat, h@bkebﬁm ngmaJrﬂoyram ve
pepti des, for eXanple, (;LI-’-J.. Th| S _surgrl Si ng di scoveiy suppor S _the

det ermi nati on ER&tFPES W5 TRRE i of Fn xendi n
agoni sts to ingregse, nﬁ@pqllagr_g,snze w Il have phar rraceutl caI benefit.
Thus, the present invention provides a nodified exeng dln agonlst
havi ng an exendi n of“&xerthT 2dgonPEE™ | T HR¥T G “6n& 35 Oﬁ%r‘eslﬁ Pﬁy? ene

gl ycol pol yner seki i #efy SUBSHihYTEa SkFRe {tlling2 he ¥ @mcﬁﬁazgolerance
PCT/ US00/ 11814 28NOV2003 9 nol ecul ar i ght_jncreasi ng.c nds

"ol ecul ar 3%ei §ﬁtth??lc?fee{1’sci"}f§e€oﬁﬁﬁﬁn§§g$% J(ﬂﬁe etth§§ ‘caR* l;eg)tcct)injgﬁaaﬁ%% to an
exendi n or exendin agoni st and thereby increase the nolecular weight of
the resulting conjugate. Representative exanples of nol ecul ar wei ght

i ncreasi ng conpounds, in addition to PEG are polyamno acids (e.g.,
poly-lysine, poly-glutamc acid, and poly-aspartic acid; see Gonbotz, et
al . (1995), Bioconjugate Chem , VoUBSBITIRISHEHT (RUKEEH, et al. (1992),
Bi oconjugate Chem, vol. 3, 49-57; Tsukada, et al. (1984), J. Natl. Cancer
Inst., vol 73,: 721-729; Pratesi, et al. (1985), Br. J. Cancer, vol. 52:
841-848), particularly those of the L confornmation, pharmacol ogically

i nactive proteins (e.g., albumn; see Gonbotz, et al. (1995) and the
references cited therein), gel at| n (see Gonbotz et al. (1995) and t he
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In preferred enbodi nents, the nodified exendin or exendin agonist has a
nol ecul ar weight that is greater than the nol ecular weight of the exendin
or exendin agonist (preferably about 10% 50% or 90% greater), the

modi fied exengy@oféss®<endi n agoni st has a negative charge thgérispedigat er
than the negative charge of the exendin or exendin agonist (preferably
about 10% 50% or 90% greater), the nodified exendin or exendin agoni st
has a kidney clearance that is |less than the kidney cl earanc ng§ egm
exendin or exendin agonist (preferably abdut 10% 50% or 90% | ess

nodi fied exendin or exendi n agoni st has a hal f-1 i fe that is SUBSTI TUTE
SHEET (RULE 26) 1 at than th -life of the exendin or
exendi n agoni st 6%)%/9%%%31)) g‘&%&? 5 B 0% of‘ é‘@f"‘éa‘?‘éﬁ?l‘tméfrmdi fied
exendi n or exebdnmoggoml sicthas afi mnog.emmllvfoy/lanbhgef'éﬂ&b’e dihathd s | ess
t han t he irmuno%eni. i /antigenicit ﬁf t he, exendi n or exendi n agoni st, the

nodi fi ed exendPRP &S §AAPEE 2 Rast S dSTRBPRPRY 2had GheXpmsmtsc t han
the sol ubilityagehet hevaammy he@ho8¥ EREN A KEBANkSE o4 PEST Qu %
50% or 90% gr egt er), the nodi Fl eg exendin or exeﬁdl n a‘g‘éﬁ%’%’g ﬁ:gls tba}'g
proteol ysi s r at-éf?hat'-' LP1lefs GCRANL{ hedProtiaslypding r%ﬂtteermta He @)l&l&d’l n or
exendi n agoni sthEprefeimblariab dified
exendi n or exendi n agoni st lasgg&u%lg{%sc?%y@ ?%aﬁg?ls/%ess %'tn%‘)cf%%ia&flty
of the exendi nfeFmekerRns d§6Ri se; gthe—Wéﬁneaaemoﬂpphrcamwndl n agoni st
has a stability I t of the exendin_or
exendi n agoni st , t%ﬂ%&%ﬁg{r%&%%%?f?% th}ﬁ : ggir:u%%((se'ndlb ngao)r% ¢t f4s a
perneabi | i ty/ b#él-ogP‘é%}llqad‘»ﬁ@t’ll ownlphato §19 @ﬁéafxér rrgdmsind the t he

(bt of or abl 5 a0t 23000 SOveoer SOOv e ey o ce i TRACR TR Re S tegend n
agoni st may beGkPnkel’t3)dne, two or three polyethylene glycol polyners or
Cor ot her ‘ol ecul ar maRebERE AR £a T, 010 REaRls, dhuge! Polyers
t 1_4-ye- nol ecusenaidivhicanbethesn GUG-larec2pfrO09.id rvixmpr ehereedain
SO T o RSRELLAYRYERS, Sl Xl Boe SOOI RASSIERES
nmor e pref difabl = 8ER [MoNpenc2d®s, 220 aanga228tabreaile dhrofEQbiaciNosthell

Sg?ytzatlﬁi/l ghesgfgﬁ:%}f&\%;syéégga%%?g%{%der %%Fgﬁgéee\%"%ﬁo%g%&gg&hﬁas%gent s)

are preferabl yatd nkerdibtia gasanmimao;e \MAs@0L 666291 REH Y50RAEH81462k8, NV 2003

chai ns of |1 ysi b, sipaPeLe’ SArE BTUtail fer AU SEpEREr ngt -, Fer.
alternativel y,Jt hehpalayetihy| émel@-yeaol 1pehyrmt§sel@, etthau . pokegsll g Wei ght
i ncreasi ng,ag L th d| and di carboxylic groups. The
exendi n o?zo e%d?%g%d FEPQF p#’v‘leefnéjrl&ﬁ rﬁé’bed‘dtl&'?hﬁeﬁﬁl §%?W%ﬁé’

gl ycol pol yrrerﬁatmd cﬁoheltlmlaewlcammtrghtzcti&t easi REdAgRPL Sset AE UL an
epsi |l on am no group on a ¥SI ne_.am no i exendli n or exendin

id of the
agoni st. The presné’ntpalnﬁgﬁ tOPHNES F@ggﬁrg@ﬂﬁmﬁé"ﬁhoé‘of ¢faffng a nodified
exendi n or exeRsulagay PeptIdes, meihado-pyol VR ; IRaikinag, oae 1. e
pol yet hyl ene géo%/c_g ecﬁ‘ lym‘?é D%r?%t t%gr ng# ecul ar wei ght 1 ncreasing agents
to an exendin X '3 - pref erid@ensderent 8e9the f981ki ng i s
per f or med 25by Sl 4 B-Fshasessynt hB&InSiJ.n:Fheham‘ esafligniifienht 09 Bbsgeprovi des a
nmet hod of tre tlaqrﬁ %ng%s%%seﬁb rll\e?f Eg? g m nlxgtrgtl on of an exendin or
exendi n agoni s e hdd 1 vo &s I di'fd &*3WBdfti €W ¥%x®endin or
exendi n agoni stxprimeeti nykuntdsen ltoeealpatbyerttxelmal\mng SHcHisbeh seateeand
thereby treati t e ry_dis s .include post I8 ndi al
dunpi ng syndr%?rse IQ% ?p‘?aﬁ’zf\?’a‘t Eﬁ%ggt‘éfys“ 5 rpafr ef 9t Ut % '8 Efance,
a condi tion ordafissorfder uphicicduwoulbe attevidat @d‘olbyigéédelﬂf@@t fafod i nt ake,

obesity, eat .50 i i rests ance ndr ne, di ahet

mel | tus, %gndaeager}%i%e?g%geﬁe%ﬁe%ﬁg SHtH on-. C%bnﬁc‘% preteér éﬁb%ﬁ%%(bﬁegr%gsﬁfdf“yfhe
postprandlal hypergl ycemi a is a consequence of Type 2 diabetes nellitus.
In other preferred enbodi ments, the postprandial hyperglycema is a
consequence of Type 1 diabetes nellitus or inpaired glucose tol erance.
SUBSTI TUTE SHEET (RULE 26) WD 00/ 66629 PCT/US00/11814 2 8 NOV 2003 12 Al so
featured in the present inventi oBUBSTH UTEHHERC@AULEZ) conposition. The
conposition contains a nodified exendin or exendin agonist and a
pharmaceutically acceptable carrier. The invention also provides a kit.
The kit contains a nodified, exendin or exendin agonist and instructions
and/ or packaging for use. The kit may al so i nclude a docunent indicating
that the k|t |ts conponents or the nethods of u5|ng them has received



a toxin. The nethods involve: (a) adm nistering an amount of a nodified
exendi n or exendin agonist of the present invention effective to prevent
or reduce the passage of stonmach contents to the intestines; and (b)
aspirating the cont ents of the stomach. The invention al so p;&xhi] 631814

net hods for red¥e®%¥SPhe appetite or weight, or |owering plasha 11plds, of
a subject, as well as nethods for treating gestational di abetgsa ﬁfve
invention al so provides nmethods for reducing the appetite or wei gH , 3033

| owering plasma |ipids, of a subject, as we| as nethods for treating
gestational diabetes. Additional nethods include nodulating triglyceride

| evel s, and treating subjects suffering fromdyslipidema, as well as

suppressi ng gl iREER1I dvel A TIRESEraRd of hdr- mPR¥EHs °Bf LR&ET i nvent i on

i nvol ve adni ni staring.to.phe suhiget .3, t her apautdecaklyq SYBSTL TUTE AHRT
(RULE 26) WD 00766628 PCT Us00/ 11814 2 8 N OV 2003 13 PPy aenenl o
a nodi fied exendifferochexemd weagonifstdisgpetehagildsant ahdvene i prevevsdior ed
exendi ns and e ' LSIS, ar | 8, c@spinhibibors of
gastric enptyi %eﬂ“]ﬂ-}ﬁe?ggﬂ;%% c’Prrlrgl(ng;t Bﬁ%%%?%éﬂeexdare%ﬁg? gl’gbe}t:éegwrréélbﬁ't us, and
obesity. Thus, 3.h24,@Bésent invention is also directed to novel nethods for
reduci ng gastric not.ilLi l.ow.n 1 G . L ng. t hods

i nvol ve the adm ni s#bgt%%snﬁo}fds %fn%i ??g%l;%%ea%d'f\oﬁp%ﬁggxaﬁr%‘?%d %‘o% st, for
exanpl e one or emmErgliREG poinatertsel spketes chamcdndi RL3mpBREY i4m NDP-1] was
exendin-4 [SEQ ID NO._ .2]. ar _ aqthe unds [ fectively bind to the
receptor at V\Aﬁecq?'\rlgign%?'n%’eenxgﬁg ?ﬁé??ggc‘fr}?c’oﬁ\y&ﬁggagﬁ?i%X%C?Jirf/i S and
gastric enptyi fromlhaseGikrd hetsteirl I TheBlskf Wthemn €RA2 (71 rekigelt of, for

exanpl e, post-p i al erqglycem a coml.i cation_associ ated wi.th type 1
ot £ Belenalrs” Sna H5S R 5EER or iy Ao FenBeneys b hoenies st 1 1 1 e,
as well as gesdaidranal geiiebeioes prayslicpyatesm Erotmowhddhl GLE-1 riisgl yceri de -
e o SRRESS, SLHGRAIRTESRELELL O ScCHERLT, SO St sl @
and gastric emian Rgefdbelindizacedpohund esdnciinaf Aeet hyelnyeddlydSspetcdethe
receptor at which xendigs _(;rt their action on gastric notility and
gastric enptyi Hb?m°§P8Fe? b@? n anal og or derivative of an exendin) or a
compound, €5g9., thaMmefhsisstdheeghlietisg cfasprendicasoins hensteidiicty asial f ood
i ntake by binding tQ the receptor qr regeptars where.exendi auses this
effect. Pref or IEPERBRATIPLUGNPSE EABOURA 11 FOPRARLY noveUdbcri Baasrh
United States RgiAnicafpehiTatiadnNoSe0sadoNB6790/£003889guentd,t 1897 "Use of
Exendi n And Agoni sts Thereof For The Reduction _of Food intake", filed ,
SUBSTI TUTE SHEEPHR4ER %tf\ﬁﬂéolf866§§g‘ﬂéﬁlt9§0%/afiéﬁhmﬁstz“%)a 3668y
January 7, 19ﬁ&hj_(c§1nﬁpg,£§cﬁjjo@r iigyaaa@,!lﬁﬁa;atqm-ﬁheaﬁgﬂ%ogwh.!s:.h rafteays i b
Chi's ref or ioe A7Rid ceroBraant. Nappht L5it o1 tas SeRBRGNSTERT yf odb Ror ih
herein. Effects of exeRdifistdy rexaBdhd BgaDiisitakenus edy céxehdioodgontiske can
be identified, evaluated, or screened for, usingthe methads described
herein, or ot hér*rEeABAELEHOMIN SPAMPREY 4§D - SdeFRF AT hi MRP &R ef f ect s,
e.g., on food igdake Q5. apPaiost es9, | piREWtNGTuadFPECT 1988 | heraRQwd cgkky
effective anmount_ of an anylin agonist_is alsq adm ni stgr ed to the subject.
In a preferred HSFEEndie RPAMPCRASEFoNTSESTS TRF 4AFI RACRTELAT °§n§'PPH

agoni st anals0g Stk WhHid8.c19Pne- bhewseradBild Bf The. Bsevifiawal in

agoni sts to treat post-prandial r cem a, .as well_as beneficially
regul ate gast roz}f’iﬁléé:ﬁthglil Nofot i@?ﬁ?r ?égdﬁgﬁ% Hgﬂu?ﬁyl ht ejr%%t’i onal
Appl i cation No.so RGCE, W94t 1022 Buagpebl 7 sheab iVareoh 086, 449956 Wdd alvvieabelbeen

i ncor porated by reference. h i.n. e t her aspect t herapeutically
effective annunltq'ofl%aﬁ ?%%uqeqr/reqsgr O%ﬁs%#%ggﬁoeﬁeg%efs?gr S%Q%Id‘m ni st er ed,
separately or togethherew étertimpdgbhest exenpiundsr aezeddsarimgbrinst, to the

subject. Preferably, the subject is.a vertehrate re a
marmal , and’eonoscfo’ﬁ‘?éé‘ﬂ'gr3%‘F?Pba?%ﬁuﬁﬁﬁj‘l?%tlpc?nef Sred ggbe%?g{ﬁﬁﬂ%ﬁi—?fi ed

exendin or exendin agonist of the invention is adm nistered parenterally,
nore preferably by injection. In a nost preferred aspect, the injection
is a peripheral injection. Preferably, about 1 pg-30 pg to about 5 ng of
the nodified exendin or exendin agonist of the invention is adm nistered
per day. Mre SUBSTI TUTE SHEET ( RUIESTISLTE SIHRR(RATER6)5 pref erably, about
1-30 [err]g to about 2ngy, or about 1-30 My to about 1ng of the nodified
exendi n or exendin agonist of the invention is adm nistered per day. Most
preferably, about 3 pg to about 500 pg of the nodified exendin or exendin
agoni st of the invention is adm nistered per day. Preferred exendins or
exendi n agonists for nodification and use include: exendin-4 (1-30) [SEQ

1 ™S NI/ ™A ' 7~ . . 7~ . . — ™L. — ™S . . N o 1 o . . . I S~ N Ao 4o



exendin-4 (1-30) amde [ SEQID No 41: Hs Ay Qu Gy Thr Phe Thr Ser Asp
Leu Ser Lys An Met du Gu Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Ash
Gy A@y-NH2] ; exendin-4 (1-28) amide [SEQIDNO]: Hs Ay AQu @y Thr
Phe Thr Ser Asp, i@““ﬁﬁf Lys An Mt Qu Gu Au Ala Val Arg LiegRhdikise

2] D!

Gu Trp Leu Lys ;' 1l4Leu, 25Phe exendin-4 amde [SEQ ID No 6]

Hs Gy Qu Ay Thr Phe:Thr Ser Aso Leu Ser Lys G n Leu Gu GLZAEH ﬁlofma
Val Arg Leu Phe Ile Qu Phe Leu Lys Asn Ay Gy Pro Ser Ser Gy g o]
Pro Ser-NH2] ; 1l4Leu, 25Phe exendin-4 (1-28) amde [SEQID No 71: Hs Qy
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu u Au Ala Val Arg
Leu Phe Ile G u_Phe, Leu s H2 and 14 2 Ala 25Phe exendi n-4
(1-28) anide [ J%L’NW% 3’ élél g’ﬁlg‘%ﬁl JHW EHendsp AgemiSteu Ser Lys
An Lau Gu Corfgauril s 'f\/adhléhgcueumé\l thd leddau tPhe bed. Lyscdisn- NH2] . In
t he net hods of the present invention, the nodified exendins or exendin

agoni sts my belBRiGA St S§T38%aMat ef Y OBt dHgettideIPrEUSRS ol 99gre ot her

conpounds and  compPQsifd:0nSviehakx@XBi Bi dgchil N AN @i@%ﬁb@&tu& %mn%ﬂ&yet y
WD 00/ 66629 16 PC / USOQ'1 1814 2 8 NOV 2003 action, includ .nq% .
aﬁiyll n

limted to of hePwisshRAThd®Pangatdsnpdatialonts + RET/USERIa42 ]
agoni st, - chol ecystalddy N3 (€58%, 8he P EPUibdCab BRLAlEhMgontdd abl € amylin

agoni sts include, for exanple [ 25, 28, 29Pro- AUMan® any In (al so
known as "prani Gompatnds, nuhpﬁévpéa‘-ﬁlw heet éﬂrqn@(#lttooésU AC— EB:W‘l)Sl@sal
described in i P S r Pat ent No.
5,686, 511, i sség%hl\%d%ﬁ%a ﬁ%i, %%ng %ﬁé&%lﬁ%ﬁi{l)ﬂ%@%{i %Igt %?ﬂ n.” The CCK used

is preferably CCK odtdgeprrter(@okeB)sxdnsiiri agesidicscagssedesaribiedr imxanypl e,

Pel | eynmount gy Sglan 9 [?%% , et
al . Science 269 nlf’? (”%SQ) pe gﬁp%g’cga:}i%@)] %érééi EéJet 9&6_1?} /2‘3353
Pharmac. 262: 1334H (NP@@IJI)DerThé.l m%&we\mmu@d PNoviedeExentqroRgondas and
methods for provilagd heLapent Lealdy ol aeblve-agpupts of - dyg. apdjfied.
exendi ns or exendrn agonists o € Invention in ordéf toincrease urine
flow in an indiAgrduaatidecNeasé0t Hes, Gfofritledf Npgemberubd nia¥e uri ne of an
i ndi vi dual , prevent a t di,ti i d ciated w
hypervol em a or tOXI & yp%%%{\gmg%@?&é)%n llhn%:}l\?l8 ll,ng §85' gu%gc ?‘& ilagy are

di uresi s, prepatescanibeddivi dual Poevisisumzdi Cakenpr Eppﬂncaldmseease wenal

P e oh A G gy L FMLY 25558 | CPLPEE HRLRTRRLE e

invention and asiutreedc Béfetnhs dbﬂeE:ieo'ldmvmang GBEHE”aaﬂddB‘ilmsd to have the
fol | ow ng neani unl_ess c y. St ated_ot he term "anmn
acid" refers toEn "Jt’ﬁr"glna; gg’é% ‘%%pllcﬁﬁr’fﬁf’uﬁﬁ’r' ﬁﬁh\,\ﬁ% a‘é:q ,s’gﬁg]’ aﬁi‘rqn%é)aci d
anal ogs, all i nrdrairy SWBSTSFWTEBHEAEY Ribke26Exund 00/ H6H3%+PCT/ USQ0/ 11814
17 18 NO V 83 an stereois if ot r_structure allow_such
st er eci so #)&“Wgalfﬁ&f’ﬁr% a%nﬁw%fcﬁfsgsﬁ‘&%ﬁ’ér%hﬂ?n er(eRIfa) ar gi ni ne
gér gg : aispar agl ne (Bsnpetag‘apaﬂiél g:lﬁfn]d (P@&phodﬁysgetm (tﬁ/&)\ergbfﬁﬁ& ne
n), glutanic aci idine (Hs i_.sol euci ne
(11e), leucineP e(a_é%)e él BE"??{IB mar¥etyﬁ %JHI H %‘I\)E?Yan%ﬁﬁﬁ%/laﬁpam ne (Phe),
proline (Pro), @.@ddﬂﬁn@SQé$ tWts EDAiFBS @BHLYichyPoAPhan Ldal R, ihyfosdde
(Tyr) and valin Unpatural amn acids. include, but are not limted
Lo avet 1 di necarBORrE 26 Burt, S TC AT RPERAEr e S TGRRr Lot d
bet a- - al aniafe, ingrionvedr eplabirieg desdsaannebubypretaslgsis)- ARpheved yricC

aci d, 6-ani nocaproic.ac he noi. ¢ Cld 2- ric acid,
S am nor aobuty eg3ebo1 sy SR ORI RRLELRT) Crafzo P IRRILY Y peand
2, 4- di am noi sohsuiguemc facmdlaﬂﬁo:decsfmpme;iea ZSeeI; amam)q:nsr&lu elacl d,

2, 3-di am nopropj Qnic q0|d eth t hyl as gi roline,
hydroxnyS|ne j.ﬁernﬁ d?gﬁylgé?ﬂ% %%mg§§6F§¥fngQ ga{ﬂbd$§§§ nqﬁh

I sedesnosi ne, aﬂﬂum—wicbéatxmm lm+m¢&ﬂImgbabansneubﬁhamﬁiamgﬁeﬁucneon in

N-met hyl | soj eucnloactlvgg met Pgl pept yld%linI ne. c?l Iwrzlwolve use of
naphthalanlne norval i n norleu0|ne ornlfhlne pent egC|ne plpecolic
acid and thioproline. Anlno aci d anal ogs include the natural and unnat ur al
am no acids which are chemically blocked, reversibly or irreversibly, or
nodi fied on their N 25 termnal am no group or their side chain groups, as
for exanple, nethionine sulfoxide, nethionine sulfone, S

(car boxymet hyl ) - cyst ei ne, S-(car bSKBEEXTRIAE SBEET RUBE 26l f oxi de and

S- (carboxynet hyl )-cysteine sulfone. The term"am no acid anal og" refers to
an amno acid 30 wherein either the Cterm nal carboxy group, the
N-term nal SUBSTI TUTE SHEET ( RULE 26) WD 40/ 66619 PCT/ US00/ 11814 18 2 8 NOV
2003 ami no group or side chain functional group has been chemcally

codi fied to another functlonal group. For exanpl e, aspartlc

- | VAR IR T PR [ T L L . P P . . r D e L -



The term"am no acid residue” refers to radicals having the structure: (1)
-C(0)-R-NH, wherein Rtypically is - CHR)-, wherein R is an amno acid
side chain, typically Hor a carbon containing substitutent; or (2) (C2)p
C(=0. N wheraithogees® 1, 2, or 3 representing the azetidi nepcr/bsmnisic
acid, proline, or pipecolic acid residues, respectively. the term"|ower"
referred to herein in connection with organic radicals such aslnggml
groups defines such groups wth up to and jncluding about 6, p Y)IMp
to and including 4 and advant ageously one Or tvvo carbon atons. Such
groups may be straight chain or branched chain. "Pharmaceutically

accept abl e sal ty'; jialsudast Spht¢s fverkher ayocslfwta?dxfefrsteh%f@é@%?ntqam&'}{dzon
derived fromthe SUBSTI TUTE SHEET ( RULE % WO 00/ 66629 PCT/ US00/ 11814

Nov 2003 19 cordfmiasenisttiucih othtls BPRE & Yor gadi seaFctinbtyani Bd.
acid: 1n practice tRheuse.afeidifisal tanttomﬁa@y@g%m%tgssmog t%? pase
form The conpounds of the present invention are useful ?ree base
and salt form fkamwlasihngordmsdns dgroohsttened 2 beithgdwi than shkvescope
of the present ventl tion, o th | .Qwi | ns stand
for the fol%lnovﬁhr% %k{’;ﬁﬁe%% n""@g‘]&%ﬁ ?‘5 erge%"gl al%ett%% ???F%r? P "t Boc"
or "Thoc" refershermpeubitakyy cshiffsgmyive andIEs ref exentigns and exendm

N N -di cycl ohexyl car haqdi | m renyl met hoxycar bonyl .
"HBTU' refers t%qoill(sl%%- Benzo srclI"al'zboelry)%mjI ?ig{lﬁié %a\ge ?’ t ramet hyl ur oni um
hexafl ur ophosphat e. ThieOBbiiteretfercst ttbelahmdeﬂn@d:snzﬁo.tem azbﬁ.elemnquraise.
"honoP" or hero Ls.to ho; I|ne r. "N ers

N- net hyl al ani ne nd F r?% R* a%LPfe)lrrrcg 6 népﬁ?% a :Onﬁh(r%e rére em% I'”El‘c’rneet ers to
pentyl gl ycixe. o tcﬁm@tl heteirs, taxet eetehyykmmwcgday:@ldnby réﬂ’étrmEEe arn t Pro”
refers to thio ollne p" Jef dro Ilne refersto
4- - hydr oxyprol i ﬁ&&‘r?{gers{ 5 %g ?gl y%slenre ISGH? l(}F/ .
N al kyl pent yl glgtrystieal'lgdomedfpmfter $nto m)rsvealppiaca‘tmonl eny amd ea]sl to

norl euci ne Ot her_ featuyres and advantage t he |n entio appar ent
rom the Tol | ofATSAeTer FBEI SHosr At pr BB A0 hbodrrent et rRted P and
fromthe clai rr&:ateSIﬂBSEinH&ﬁrEEToﬁ:RthEeﬁGdocﬂm&d‘tlsv:r@ﬁesoa@d 5o A (= BRIEF
DESCRI PTI O\l§ THE DRAW NGS Figure 1 depicts the am no acid sequence for
exendi n-3 [SEQ h878ifo 21. Figure 3 depicts [SEQ ID. NO. 17. Figure 2
depi cts the amno acid sequence for exendin-4 the exendin agoni st conmpounds
[SEQ ID NOS. 9 TO 25]. Figure 4 msorhmﬁn'.cmmmm of the present am no
aci d sequences for ¢! rtal n useful in the present inve tlo mno acid
sequences for certailn® PR%EMS dﬁ‘veC‘BF'rBBuﬁ‘adﬁ e R PEE gG 199]

Fi gutr]I e5is a gﬂﬂalﬁboﬂhﬂ%gé}ﬁlﬁf fa@ﬁh:.ﬁis Lnamtngonaﬁtl exaﬁ@tmwalmt gem/erﬂﬂnf

exendi n-4 ¢ earance e 6is agra sho the ter nal ecay of 15
exendi n- 4 pttasAEATheE| ggf‘ke%eﬁ?nro@& gﬁl R éﬁ#escﬁﬂﬁtrsﬂﬁf‘gg%

DESCRI PTI ON OF cEEE;quHMEI\FN;mh;LBme pPIL @8 £y 1 eriey eyliyican petgﬁxeSstOcmmmter
nodi fi ed exendi nse(aﬁr’;g exendi n oni sts havin n exen E or exencf r]:i[

Rooni st 11 nked Ty S 26 VAOTE JORTERSEERG A Ry AErated P
products and neirfdethbat. arsa;dns@fruhuctgramexwamioets khat hers rtﬁeetﬁtﬂntfo&f

di abet es, |nclud|ng e 1, pe 2 tational diabetes, in the

treat ment of &Qéglﬁﬁt:’ccﬁ‘%o&l“&lﬁgl%%he’?‘ﬁeed‘ P15 geht sS Ui THE HRFICat e
25 plasm' zd quISQi:Ja&‘é&bs OIncSlblthS$ygéu‘Cagﬁil :sexmetanea, geslt 4 i ortalle
treatment of disorders whic uI d _be_ben the adm of
agents useful i erﬁ?&ﬁlsatfﬁghf P&t8n5fape% I‘IC er?ﬁtr négtg)}aﬁltnt%gke

i ncl udi ng obesietryt;:.te.at:il,ngUsdlﬁﬁ)IEdemﬂ;nsnmdtlkgamatst aheeesgfnﬂmzorm;e and
trigyceride 30 ] ¢ o treat _su f.r slipl dem a.
The net hods ar eF‘L" eu§ef’gl o J'('?vr\l‘/élstl ﬁ%a p%t;essfr:agel [ p| V\() ggj/%%G Lgpé R

PCT/ US00/ 11814 EEB9), in the treatment of disorders which would be

30 benefited by agents which modulate plasma glucose levels, in

the treatment of disorders which would.be benefited by the

SUBSTITUTE SEEET (RULE 16)



2 8 NOV 2003 | evels, reducing cardiac risk, reducing appetite, and

reduci ng the wei ght of subjects. Pharmaceutical conpositions for use in

t he met hods of the invention are also disclosed. 5 Mddified Exendins And
Exendi n Agoni stWOM&63odi fi ed exendi ns and exendi n agoni sts offCTRENRAsent
i nvention include one or nore PEG polyners linked to an exendin or exendin
agoni st, such as a naturally occurring 10 exendin, a synthetic §NO¥i P03¥
an exendi n agoni st. Exendin-4 Exendin-4 isga naturally occurring peptide
isolated fromthe salivary secretions of the Gla nonster. Aninmal 15
testing of exendin-4 has shown that its ability to | ower blood glucose
persi sts for sedriali showtson ExErafjants uwaeI@l anm modaritimolypephtdestis
synt hesi zed usi ng _solid ase synt hesi.s _as described herein. As described
orelne the noMACRAEAETERETTRCE] G b eI e SHGH RS GOSN  SERtadl I n
the brain, exenflisdrdeRsndsndpinsclipaideyis@anbe ayRaArHOS! QA taNdoAuLd &S
tractus solitarius regi_ on in the hindbrain and to the subfornical organ

in the forebraiffIIEXERETTE A81di AGINES BERA: cHQIARES SRAREeHENT &%8nd nouse

brai n and kisdney,siThedshisCtures, tigc2eawhiichpexendidsteiNds nikpe gy ki dney
are unknown. Various experinments have conpared the biologic actions of
exendi n-4 and GLPH CHAHSHePEirst rAtEPTa IREFE3FEF 0Bl eholasserplinage U.S.

properties for sxeadbAat pfesindRi1seacubanaarsa1 dese &/ 19%xendsn- 4 | ower ed
pl asma gl ucose in db/db (diabetic) 30 and ob/ob (diabetic obese) mice by up

to 40% |n Di alf&filtElegBSTYTUTE SHECPIPRUBEA28FOWS b0/ BE629 LPETF US00/ 11814
22 Y 2003 Fatt yoduGker of Z0F) T+ 1Sced iwaeksvel st s fat MR it he exendi n- 4

| onered HoAlc (a neasure of glycosylated henoglobin used to evaluate

pl asma gl ud8se Dvé¢éPayieniap Hid e ArnEAsYyI LA 2R3 + | ViheymaBBod$ sxre npr oved
by 76% fol | ow ng g5 weeks) Ofop IdRALMENL1LEMAPESE: LDFev¥lsS. LG Gl AiroSe o
intolerant prinmates, dose-dependent "decreases in plasma glucose re also
observed. An i F33Hiast Fopkc TRAYGmIothexarBrhine haandiizssuping thwseeighd in
rodents, inproyenguihRsgtin [ASAON3ERER ghisash O QURT md PO
non-fasted Harl an %p?ague Daw ey (HSD) rats, a?l%l‘g%y unpccézég m%ggﬁ% (I}felrn
“non-fasted db/ ébpRiressiky ghercaganetseCaehdAl HFes - I Prosdscnal epreRti ons
were associjgt ed Wi Lh.g5e . 8l ycoseplower hng eff g TR erved
gl ucose I'ov{gri ngp\g?'{:e%t o?geglendi n- 4 a{)peafs to %eﬁgﬁlﬁegésey'%gﬂ%%ogr% ent,
and mini nmal if Gamcaaby Swppzassdady “edglederbril Fxerkhad. 4wdbske dependently
sl owed gastric i ng... HSD -90Q- q : e t th

G.P-1 for thi scggg%’lmég.o‘é&edn}di n-PrE% aggg E%Q%Jée%&s%%/\%l{gggrggﬁc‘g% &Ea”d%ﬁt ake
in Nl H Sw (Sw gerhpiigect othovinvgnsérnpaee adlaendidstassdi.on, 20 and was at

| east 1000 tinmes no P P- r ' i.Qn. [.N-4 reduced
pl asma gl ucagon con@g?\té%%%nﬁttsrl%&e%gf)&oilgnﬁ%g@e%g% it%eaﬁggf%%ll]i Fed ZDF
rats during® hypecensuyi vt exemdper geyckatred| fagm cdedplasms,almdstdid no
affect plasma . t.r af;i in ngi 2 nditions in
normal rats. E%Lélgg?%gg kﬁgrsp%eln%éﬁg\%%tggﬁ’d%%%- etpén e%trf‘gy?é)e%uce body

wei ght in obeserZbeoiutss ddgdagiatinnl cam ZOFuratfor maeyobskewed decrease in
body weight a LS. t i . ou e Oop, gugnent.i.ng and
restoring insu ?%ggglé%%fital%%%nggﬁfegg éxgﬁﬁi%\%aqﬁlseéxg%gi % ag%hnll%gt S

cont ai ni ng SUBSHEFLT &l SHEEEqIRELY 26pr¥Er § 01 166 620 REIAYSOOH 11318l 2 8 NOV
2003 23 exgrdi R e WL |4 e. W ne 2
di abet es V\%g r%ﬁéﬁg?{@f?a |I|t?'fr¥wguéhégr§%%§§§ﬁsﬁ rlen&%lg#é og‘%lgecﬁés/ﬁon f ood

i nt ake, gastri @genpsysnty iotdreeseechinrehsr shzg. mddl Aeeenutri ent

absor pti ons, agga%gggggﬁﬁegegeifggﬁ al so support the utility of such
nmodi fi ed exendins and exendin agoni sts containing exendin-4, for exanple,
in the treatnent ofhuforthexansisentobdserylion ypeoviidfisaBened]fiawl exgadphe
with type 2 di 3bebesnuho Jann Sealeesl 88 Uking SR RRa; 4 Caddifl oX1 CO! 00y
of exendin-4 has been investigated In_ single-dose studies in mce, rats
and nonkey$0 rdpaieddtelore qrUPCrs P8lreonRpiens \ElYRel podrsend ot wdhes in
rats and nonkeys and in vitro tests for mutagenicity and chronosonal
alterations. To date, no deaths have occurred, and there 15 have been no
observed treatnent-rel ated changes in hematol ogy, clinical chemstry, or
gross or mcroscopic tissue changes. Exendin-4 was denonstrated to be non-
mut ageni ¢, and di d not cause chrogpgormivBbSIEer (UEE 8 t he concentrations
tested (up to 5000 g/nL). 20 In support of the investigation of the
nonclinical pharmacoki netics and netaboli sm of exendin-4, a nunber of

i mmunoassays have been devel oped. A radi oi munoassay with limted
sensitivity (-100 pM was used in initial pharmacokinetic studies. A
two-site | RVA assay for exendin- 25 4 was subsequently validated with a
lower limt of quantitation of 15 pM The bioavailability of exendin-4,

P D R T | L N S | b . . R T [ ™ /™ raYavaVa I 2 .



follow ng intraperitoneal adm nistration (48-60% . Peak 30 plasna _
concentrations (Ca,.) occurred between 30 and 43 SUBSTI TUTE SHEET (RULE 26)
WO 00/ 66629 PC /US00/ 11914 2 6 NOV 2003 24 m nutes (T,,,,,) . Both C and
AUC val ues wer eaygogespni cally related to dose. The apparent pericoaisi<

hal f-1ife for exendin-4 given subcutaneously was approxi mately 90-110

m nutes. This was significantly |onger than the 14-41 5 ninut %Bsﬂa@h 2[]0?
followi ng intravenous dosing. Simlar results were obtained using the | RVA
assay. Degradation studies wth exendin-4 8orrpar ed to GLP-1 indicate that
exendin-4 is relatively resistant to degradati on. SUBSTI TUTE SHEET ( RULE
26) WO 00/ 66629, ACELUSA0LIGHS 262tV 203, Fxendiyn aaoaial g. Bxendin
agoni sts include exendi n peptide anal ogs in V\#II ch one or nore natur 17y
occurring anmi nG-T&ERPES IR eCoPIYRidatied ame tapracenl b tdongnghhed wgriam
acid(s). 5 Prefsgtrr exeng] | . Al goni nal Qgs of _exendi n-4.
Particularly preef'grarquégxg%%ﬁl%ﬂgg@oﬁ%% gPS g}gés%érk?)gel&%r 258 okl y owned
PCT Applicati omeSecihabr NoeldraT/asiSo8=1 63BRLting ecbrAugpaste . 6, R49O8s e rtafriikked

"Novel Exendin QB st ) [ cl aj ns_t he benefit of U S. Patent
10 Appli cat ?on e'%%r_ |Bal No. 605 Ogg,%fow ?llteeg111 5%?;ssltng8,c°ﬁ§9?dstolrﬁmnl y owned
PCT Appl i cati omdgérian M. PBRT/AI08/242080 4cidd (Mowenbpol $3ly<ies,

entitled "Nove endi j St nds, - ich cl.aginms_th enefit of
U S. Provisi ongllo%Aggil?ac@%oryn%. Qgigjl)g%%,gﬁip%ﬂlecd aﬁé%érrﬁ@? BofE9 72t and,
15 commonly owaéd PTYSAbplBicatdrgmgsdri ghemo, ROT/ 8S98524278; Hiddeed et

Novenber 13, 1998, b1l - N\ epdin Adgoni s ungds, " which
clains the ben%?i't (& é%f S.gkﬁr‘%\?‘:ﬁgg&% Egi%m el g’n %?@207%%6‘,36’29 £El ed
Novenber 140 1897, (&4PB4Dbf JwNath .aCencecoipsr at edlhaéset n7by-Txf;erence in
their 20 entir Lhcl udi ng r.aw,ngs tivity as exend] nists can
be i ndi cat ed, f%%rx’:eégiarrp e%l'bs(q?ggi)v%gi At e adsay deé%‘ridoqgjd‘%ggl)ow. o
Effects of exeadihsubirkxeidise agomhet T omnfmstatiionpophi ihycAndicgasyric
enptying can be i i fi .eval uat ed, screened 25 for, using the

met hods descri ggégﬁg‘rr?éeiéfodcc?rﬁgt h((Laér' gél’t?g%%mv\%n' St e§arRar enteétlhodd ? P ot

det erm ni ng gastdi theotefdnenceBoritedanpéesimee gdloripat 48 Gaplokeat &N

serial no. 60/ 166, entjtled, "H gh Affinit endin Receptor,"” filed
Novenber ﬁg %899??%53&%“\%%’& SFSFg%cé%%y%lr%l’:’y§E§§%h’%”fosru DgXendi n
agoni st conpougeiabin chral dampoezendtnafgolsss)SuUBSTtHA e fSHeRtecRULE26) 2

8 NOV 2003 26 unds, ,.such_as _an | in receptor _assay/screen using an
anylin recept ogggg%b'g)r’atﬁh Féré’é‘YBéSEV?g%%e? cli@.”l‘-"ﬁ?eﬁ*%&“@??&?@?&

i ssued Novenbeel23{199®)3 arichéheombéatsnods Wiiteld tRéLeimCOorP@aatedabes i n by
reference, one_o re calcitorin_5 receptor_.assays/screens using, for
exanmpl e, T47D gn:élﬁ%ﬁca lrdgeésg (h:‘zJiP&Fn%% A9, ﬁ/ﬁ?c%e’&to‘?ﬁrhi n cal ci um
receptors 2@oupl ed I drefestrenukbabboimeft adamel moytt st aadidiint yr and/or a
CGRP receptor screen _using, .for.ex | e, .5K- MC cells. 10 One such
method fof use TR AT Ty ho 8 avAPhETHY “efPaotttty DB A2EBRY 1o
sl ow gastric nbhélmedeculianrvekight §48)the imginddnt ogesbaidin tagghisanpl e and a

test system _Lest .sanpl e, _coptai pi ong.or _nore test conpounds, the
test system co&?ngrﬁrnagblél rsTaIésoFgme%f g@{lgc\’/ralgf‘?gt Phg® %’s’t’ri%%f’gggﬁfs t he
system bei ng chaemtirerdz egtentdhnt hAabnist evdd hi hegaf D¥e extayAglee thet evat ed

pl asma gl ugpse,] S 0_’ introduction to the system of ucose or
a neal; anﬁ, ?%?a%fzc?%%ni%ﬁ% F%ggﬁlfg%e%gaéggr Oén%ﬁ%te}fﬁn nri°§eex?'ﬁ Bl asma
gl ucose in theagysisin (FReferrbbyaaddor YEgattitdtec203Corire@lternpaythe used as
wel |. Al'so inclugded w thin the_ sc f ot resent inveption. are

phar maceutical l'y a%cégpt%ﬁgaga?f sgg%%hne %%&Rfs?e o c%%ﬁ‘d‘nﬂlﬁefs %Fafad}crﬁﬂ a
(1-VI11) and phiadtreicedttssathagonpeskidmens dleekadeageSaired egepdinds: and
salts thereof. 25 FEQR L dip ggﬂipi 1. .GONROU | sQ,kLnclude thaose
described in ?J. S. _IlPro I Si oﬁggg\ppTlrcat oa}oﬁg. ng’/ 8%@ %zfz?oz%ngf‘ﬁsd}i ’ng]ahe
conpounds ¥ tmedibiafllexcplin] SERXEND 2200f st 30a Xamlhalda2 iXaaBhdl i sXaas
Xaas Xaa, Xaae Xa.a9 Xaal o WD 00/ 66629 PLT/US00/1914 2 6 NOV 2003 27 XaalLl
Xaal2 Xaai 3 Xaald Xaalb5 Xaal6 Xaal-7 Al a Xaal9 Xaa2o Xaa2l' Xaa22 Xaa23
Xaa24 Xaa25 Xaa26 Xaa2, Xaa28-Zl1; wherein Xaal is H's, Arg or Tyr; 5 Xaa2
is Ser, Ay, Ala or Thr; Xaa3 is Asp or Qu; Xaas is Ala or Thr; Xaa6 is
Al a, Phe, Tyr or naphthyl al ani ne; ﬁ%ﬂf SEPET hgy 10 Xaa8 is Ala, Ser
or Thr; Xaa9 is Asp or du; Xaafg)J I'S a, Leu,%?’g,e Q}al, pentyl gl yci ne or
met; Xaall is Ala or Ser;



| Xaal2 is Ala or Lys; 15 Xaal3 is Ala or G n; Xaald4 is Ala, Leu, IIe

pentyl gl ycine, Val or Met; Xaal5 is Ala or Qu; Xaal6 is Ala or

Xaal7 is Ala or Qu; 20 Xaal5 is Ala or Val; Xaa20 is Ala or Ar% m ]n
is Ala or Leu; Xaa22 is Ala, Phe, Tyr or naphthyl al ani ne; Xaa2, 3 8 2003
Val , Leu, pentylglycine, tert-butylglycine or 25 Met; Xaa24 is Ala, Qu or
Asp; Xaa25 is Ala, Trp, Phe, Tyr or naphthylalanine; Xaa26 is Ala or Leu;
Xaa27 is Ala or Lys; 30 Xaa28 is Ala or Asmj Z1 is-OH, SUBS T | TUTE SHEET
(RULE 26) 2 8 NOY 2003 28 5 Ay Ala 10 15 -NH2 dy-22, dy dy-Z2, Gy
Gy Xaa31-7Z2, dy dy Xaa3l Ser-Z2, Xaa31l Ser Ser-Z2, dy Qy
Xaa3l Ser Ser GEje¥Def @RErQWIexaa3i- Sé?e%r téeyeASDi‘%&%?Béﬁﬁ@qinX@&MliSér,
Ser Xaa36-Z2, £ er r a . y
Xaa31 Ser Ser G%y%%y&ﬁ%§§a3%§§aa%¥zdg %[%E%%‘I@f)%?@.g' 2%% L a‘é%—e ?

Xaa36, Xaa3, andxxaé% o edendépendeni$y Iso2 inmnopgehisiey Bidtigedkippty

t hi oproline, a | gl y:c a | pen i a,I kyl al ani and
Z2 is -OH or - Félﬂ_’ ?éovlréd%d thg-gt ltﬁé rmreryg%ﬁgklel%gﬁ& yt XaéStgﬁaaG
Xaa8, Xaalos Xaabhqi Xazl Z2xeXdah3zgdabdor tXaamE;ili(aaci&x@faaﬂ orXaaéﬁdm

Xaa2o0, Xaa2l, X 5,. X e Aa._ 20 Pr fer
N-al kyl groups ?ggnkf%(ﬁ%zﬁ g y%?ﬁgn@?%?ky“l pen?gg Fg%rtnheanar?&"el\l-sgll Ilél“ P‘ir ne
i ncl ude | ower abKythe groupsinpref ekabdin m‘goﬁ*tso apoerfeﬁabﬂ@r tpeat ang, BOkRe

preferably of | _to 4 carb to f ar ndrn a t co ougd
include those 95 Gherdise agl |[1:T§“al-i“s&'d:ree’fie xgwg %?e aﬁ?ﬁisi"sﬁﬁfs.
Preferred are tholsmmnmmds-am/eetmm i)(aaa.&srsstﬁ;hiy thé?r;m‘ce:reroa(jrsarserhbesef
conmpounds refn Xaald.is Leu ent Y. . Preferr ounds
re those wibr oF Re xesgtas of; 8xspBS0 o Bof satstibeh éﬁ%m%ﬂ%os
NOV 2003 29 Prebesrbesjonmowendsdar ted nematheoe Xaatdirs elah;m@t has a '
napht hyl al ani ne; _Xaa22 is Phe o ap apni ne_and ll.e or VaI
Preferred are cbRpbuhds ’éﬁ‘?&r éfn 1 iS%ar&écg‘ﬁGQQ%%ty CH>% %’§ ?é‘&?glar gr "~

i ndependent |y Seken‘,diﬂd dgaoinser, Othéaﬁmrﬁleldne;cenﬁtmoqm‘Cﬂ:-ieﬁﬁl&mdgonlst has

N- al kyl al ani ne. Pr ef erabl S _-NH2 fer ccor ding to
one aspect, prefef & Hrk J&éﬁﬁoﬁﬁdgr%ﬁt% ?‘ ‘ia)%’%?éryerl_% X881 is H s
or Tyr, norgs prekesadd wﬂ—lres:endi(aaagmslﬁ,y,anxaaﬁ tlSe Rﬁt&iﬁleﬂaﬁhéhﬁim 84ai ne;

Xaald is Leu, entyl glycin Xaa2 or na | al ani ne;. Xaa23
e or Val: SaeadiY gsdSe halye nerRaRiht ok IR i Hndt 2En Bhe B
from Pro, honopisl §nestdrhicepreksnehat tiel peahéybal ant Me.clMaieapr checobdy Z1
is -NH2. Accordipg to an especi aII ef erred_aspec pecial ly referred
Componds. | nol uBE TR PoPrUPETdS HERof he (DS Ee I ebosE AR SCho

is Ay or Ala; Xaagod sgrAsreer ofd Uess)XaaS is Ala or Thr; Xaa6 is Ala, Phe or
nepht hyl aI e; Xaa7_20 is Thr or Ser; .Xaae is QI a, ge 19 Xaad is Asp
or 4 u; 3 s A SEUEFRpRAt SIYIAE REOMIGRITAY o énéle SEP °B&ml2 s
Al a or Lys Xaatdoi Sr Alr—&eer pal?etﬁ(ﬁ'ﬁédb igl yAba, pd:_'eytndﬂ‘s dreptyikbgl r,tﬁl@&;léﬁ&alS
is Ala or du; Xaa6 Xaal 9 or
Val ' Xanpo 1o AVRLER: AnsTeRathe sHeri e ng Sp it aens aaVpRe pp Tvmeds
napht hyl al ani ne,(oi(a:arzri’en solleenlaValeinghtt emtrbmy:hglaygarms) )ﬁagZﬁréSeﬂmy Au

or Asp; Xaa2b i Tr or Phe a aa27 is Ala or
Lys; Xaazs is éf% Railw?éghﬁ-l% %Nﬁfn @@ aﬁd Lzé foé %ﬁ dy dy
Xaa31- Z2i Gz.’y Ciayef@xaeeld Sebod2meft y fHey médaBile Seexbetin/2r aﬁeﬁil:lynGl y Xaa3l
Ser Ser G Y-' Al a SUBSTI TUTE SH 6)
16 Nov 2003 30 é%"gl%hg ésgéﬁ‘%? ef%ﬁ’ te§%@8%q%g§°% ‘gusﬁﬁ‘é%esfé’r’s Ef?%ﬁé
Ser Ser Ay A Noé(am?.@mama?eﬁferﬁly SHQY IIXaRs 1219¢p2(hand &b Y, oi\loae BATHQ [PFaa3’
Xaa3s-Z2; Xaa3l a36, . Xaa37 and Xaa3B_bein |ndependentl Pro

NBBa?d iisamie &b

honopr ol i ne, th Li3ad 244, 91 HRRAD Nosa A26and 237a (Se2 beloMor - NH2;

provided that no norept B@i?e&?feﬁ@ g@%ol%erg%her molecular weight increasing
30

agents) are preferably linked to an amino,




Xaa6, XaaE, XaalOi Xaai l, Xaal2, Xaal3, Xaaldr Xaalb5, Xaal6, Xaal7, Xaa:g,
Xaa26i Xaa2li Xaa24, Xaa2s, Xaa26, Xaa27 and Xaa29 are Ala. Especially
preferred conpounds include those set forth in PCT application Serial No.
PCT/ US98/ 24210wcfdoléesds 10 Novenber 13, 1998, entitled "Novel BEAIMIAGoni st
Conpounds" identified therein as conpounds 2-23. According to an especially
preferred aspect, provided are conpounds where Xaal4 is Leu, 1& NO¥ai20
pentyl glycine, nore preferably Leu or pentylglycine, and Xaa25 is Phe, Tyr
15 or naphthyl al ani ne, nore preferably Phe or naphthyl al anine. These
conpounds will be | ess susceptive to oxidative degration, both in vitro
and in vivo, asameldxyas durimg grynbhesis mdy te laemeaubd. N28r RORMAA il -
Exendi n agoni st_conpounds_ al so. i.ncl.ude those described. in U S Provisional
Appl i cati on No.“gsé/*ﬁ‘@es 3§75 9% IWFERG RORPOUTIL R t ASCFEPHTIAE {91 )I5SEQ | D
NO. 202]: Xaal'cyéaadnXaadr Xabde adivEaab o8 hbolgadhdaageXg &é‘oﬁﬁ:@i@ﬁners
Xaal2 Xaal3 Xaald4 Xaalb X al6 Xaal 7 a, Xaalg Xaaza Xaazl a22 Xaa23
Xaa24 Xaa25 Xad?6 Oké?&f?m%a aeeerad Bt re’r?F’i&Faslmigs 3GRETS APgY B§ril

Norval , Val sor JNah edamiXaaznd Sil@%rrboﬂlylc A fo s Thrrhe3exé<aa§nlc$rAl a, ASp
or du; WO 00/66629 PCT/US00111814 31 §;612003 Xaad is_Ala, Norva

Val, Norleu or 4% 1rX838“+%F/¥%195Pf?ﬁ? Ly d-ghed BRetheypopyethylene

napht hyl al ani ng;1yc¥aaget é&hg & oB8Er rﬁo?@@ﬁlars wAlidht SehcpEa JiHg a&aﬁé S
Al a, Norval, (ﬁ Y ? §m or u; Xaalo is Alg Leu, Ile

pentngIyC|ne 6WIWE9h ERG%B§P¥Q$ ARANBr TZRHD Qﬂaéléyﬁénﬂlémh@°L3%9d Ofbt%§a13
is Ala or An; Jaakdnl 8rAb@endi®lagbhest pentyl glycine, Val or Met; Xaal5 is
Ala or Qu; Xaal6 is Ala or u; Xaal7 is Ala or Qu; 15 Xaal9 is Ala or
Val : Xaa2o W0s Al a ofDRr Bresefiaifvestapy 3isq &ratuagsoaBerhrd ofymaking
napht hy! al ani ne n%a@%%aseié-ﬁsmv@lr, ek@iDYIHiGlYCl MRe &@fﬂad)tit:wcglwé@ ne’ .
or 20 Met; Xaa24 is Ala, Qu or Asg Xaa25 1s Al a, TrE he, Tyr or .
naphthylalanlrnilnkxaazsn?sogu%QQSrPE yethuslen®y 5lyicel ppalyrersy o Hexaa28’ i s
Ala or Asn; 30 pg)eks)a®Hieigd¥dncresingd2agerdsy t6 ¥nZéxefdiyn @ SaadlinZ2,
SUBSTI TUTE SHEET (RULE 26) 96 NOV 2003 32 5 G y Ay Xaa3l Ser-72, Gy Qy
Xaa3l Ser Se: - 2BOESty Gy DEefFrregr emRadigeantsy; theyl Eplingas Peafoseecq y
Al a-Z72r A ysG 3by>(gg§;d55ﬁa§§rs}gﬂgegy_§ Xaa36-72, Ay Ay Xaa3l Ser Ser Qdy
Al a Xaa36 Xaa37 Z2, Ay dy Xaa3l Ser Ser. Ay Ala Xaa36 Xaa37 Xaa3B-Z2 or
Gy Gy Xaa3l Ser SERECP}ETNTE XAXSSTIGRTASRIBVXE8392 A®rhed qfSEQ I D NO
203] Xaa3l, Xag3QarXag3d @f%g@%énaf&w QRECRELY ra P On JW0iQPGlngn
3Hyp, 4Hyp, thioproline, N-alkylglycine, al kyl pentyl gl ycine or N-a

I kyl al ani ne; arid ex8ngsnjagargtor T znefm%nl@éelf’ﬁatpﬁ%vmr@ #han three of
Xaa3, Xaad, Xaaed:¥a@h exdlffi orXaaghadRaldani¥aagt: <KaaldyentaaklsXgald,
Xaal5, Xaal6, Xaal7r Xaal9, Xaa20, Xaa2l, Xaa24, Xaa25, Xaa26, Xaa27 and
Xaa2B ar e 2R a:Pa&AGNHr DIV R ot RhieasE MEhthREePY SEX9REE ther, 20 t hen
at |east one of3;%233e . Xopder 289t SsN Anc1BuRf 8h5e8r Mhdd & ladpqugs for
N-al kyl gl ycine, N al kyl pentyl gl'yci ne and N—aIkyIaIanlne |nclude | ower

al kyl  groups pYEPEPRBF yPRFEPEELADORIPEF TSN 2at 6MB21FRE 514508k er abl y of
1 to 4 carbon alAR%ansHi t 2&ERIBAUSE S 0o rdle f QhBhackh |De iNQle4datkhOSE
described in appllcatlon Serial No. PCT/US98/24273, filed Novenber 13,
1998, entit| ed PYNGPERCIEX cFRfich LAGBKE stORSTHTIUNAE S2F #RAt ¥ I herein i n

Exanpl es 5589 jnhsGRRROYEESs darBQ, syhes@es!t idieink)kesafe Vel tuds ddwse
correspondi ng conpounds identified therein in Exangles 104, 30 and 105. WO

00/ 66629 PCT/ USOBFIEY2eDis ADF 15668 33 Preferted st cATRIEATT agofi st

conpounds i ncl Janaalaer@lgiaaﬁla s HisS coflsag@endryal Tyddre
preferably Xaa H s or. Ala. Mst greferably Xaa; Is His.
di abetes mellitus. LIn other preferred embodiments, the
postprandial hyperglycemia is a consequence of Type 1

30 diabetes mellitus or impaired glucose tolerance.

SUBSTITUTE SHEET (RULE 26)



Preferred are those 5 Xaa2 is Ay. Preferred are those Xaa3 is Al a.
Preferred are those Xaa4 is Ala. 10 Preferred are those Xaa9 is Ala.
Preferred are those conpounds of forrmula (I1) conpounds of formula (I1)
conpounds of favdvdedsdel |) conpounds of fornula (1) conpounesTaiSodosrul a
(I'l) wherein wherein Xaal4 is Leu, pentylglycine or Met. Pref erred
conpounds of formula (11) are those 15 Xaa25 is Trp or Phe. Pr efde 299
compounds of fornmula (Il) are those is Al a,_Phe or naphthylal ani ne aa
is Phe or naphthylal anine; and Xaa23 is Ilé-or Val . wherein wherei n
wherein wherein where Xaa6 Preferred are conpounds of forrmula (11) wherein
Xaa3lr 20 Xaa36, Xaadbh ef@qareaaelarwngapféwceqtnlvrén%%scrsd from Pro,
honmoprol i ne, thioproline and N-al kylalanine. Preferably Z1 is -NH2.
Preferably 72 |RhaIRggRutic@dr APREOFHT Ere- asE‘éttCOWﬂéﬁ-PEdC@fr@amunds of
25 formula (11 )rrré!\’f‘.‘r‘?“"f‘éc!1 e&%ﬁélhsoél 8xeflifn Ugoiist %ﬁeapéﬁgéﬁﬁ% ,&ﬁ or
Hs; Xaa2 is Ala or Qy; Xaa6 is Phe or naphthylalanin 4 |s a’

Leu, pertyl gl ycagremsravet CarX&éEZ is Phe or naphthylal arine; Xaa23 is Ile
or VaI Xaa Xaa p ent sgl ec Pro,
BT TUTE: SUEET (R%%Ee g%ag G288, 4283 P AT P ML She b S LR
honopr ol i ne, tthQleirdeeidnéxendNnapRy&«'aﬁﬂaqiﬁrneagmtXaaQQlnstSecr imgrs 'Eyud/or:mre

pref erably Ser a Z1 rd| cially
preferred aspec%maggﬁ' ge ?Fygg%r ef %#?eﬁ%J S f‘%gllggea%]hose o] %f ormul a
(1) wherein: 5indaktiiggHicsaor th\éaklb<aa:2ts F@ppnentAl, apr Xaa8 niehAlda, cAso or
Qu; Xaad is Alg X ; 6_1 or

napht hyl al ani ne; ]%rfa?r%g'Tﬁrggokggér'@eﬁ lsatﬁ%g agér;gggl Thr; Xaa9 is Ala,
Asp or G u; 1Xaal0 i Shal a,reseutompemwwqﬂdcn@rovxaailar:seutkicad @f Ser; Xaa.?2
L)anly?gf);c:_nz aa cli%l a é %Qi“&)gaal _m egkgpagerldct%\faﬁ? Jins 2Al a or"
G u; Xaal9 is NtabxﬁctVal TheXaaQBodsuNcalms /ardgun)(aaénng % o har slubgect(aaQZ
is Phe or nap i Xa |l e I Ie byt Ci ne; Xaa24
is Ala, Gu or %Q%Q gllyﬁé?e#bveoraﬁ% aa 6mrgcsu§3rél& %r’yefg ['eu Xaaz7
is Ala or Lys; émﬁs.m sgAhas'oroAstﬂ;e ZxﬂrassmtO—:i,nvenNHan Ady-2Z22, dy dy-22,

Ay Ay Xa zZ2, d Xaa3!l . Ser - Xaa3l Ser Ser-Z2r Gy
Xaa3l Ser 2%1 qay-z% s& e rec}(a%%el r'éeer g g)%rifgmﬂt {ﬂﬂ/ TEeG %A831°

Ser Ay Ala Xaa3®xid,. Grye®gth@a§hr83:rlv$er Gay M1%aar8ﬁ1m;aan- Zﬂcuﬂ:y
@y 20 Xaa3l Ser Ser §l§ Al,.a_Xaa %6 Xaa3, Xaa38- Zgnor c}?./ trcf‘bé/ Xaa31tSer Ser
Gy Al a Xaa35 )E’aa?frﬁ 3 ée%a?aﬁ‘@n O ST 2238 %353 PX335B" bei ng

i ndependent | y Rrrorenaiopr eEfeentémoqorpﬂamtororNredethyﬂaé adssageand Z2
being -OH or -NH2; provi h I ee of. X

Xaa6, Xaag, Xaasf('fmafaaflj':’L’gg E aéo 2‘%‘3@5%? tﬁ %a?%’ REA6, lﬁga%e
Xaal9, XaaZr Xa:a&hnt){aaﬂthé(asn?&nad{aaZG Xaa2 and Xaa28 are Al a; and
provi ded al so that, . if XaaI i s Hi Ar Tyr h Sk one of Xaa3,
Xaa4 and Xaag is AIT%{“e E’ %%’f’a?ﬁ‘y %Sroe er(r%re éB%n%s o?rfor EII"

i ncl ude those dageriibedeornwajppht cabx dmv@e:r:.rnzgl pNesm&OlﬂEﬂ'diJS%/ 242123] ech,I ed

Novenber 13, 1998, titled BT TUTE SH 2 2003
35" Exendi 0 Agor S A SuTHETORY T g (T aft o TR P SHGBREES: of%eq
ID. NOS. 5-93 tMmtnonAemeuobr@videameegp@er ablryredeéerrg' eﬂueaepeet;.te or

provi ded nds _o (J Xaal4d_i

Val or pent yslegl ycr %LE %rgowgr#w$ }Dliaéu[ r(asénsglag@%ﬁn%,t g%d ag |s
Al a, Phe, Tyr memr@pht lﬁylratammer;g mse:amn@heﬁ.abhyb@hes or Asdgphtihpkal ani ne.
These conpound b Ld % a n | n
vitro and in \%?e\\l/Mcgl °ds ﬁnc%‘ﬁé u‘%féngl%%trhg %gbi&% hge‘geg%rﬁo%hg tigg%LA
11 Also withi muﬁmecseopefﬁérim #Jrrceu;emslrlmelﬁmﬁen as ewe lfarsoweppyesers of
conmpounds havi i.d va l.e g

conpounds v\/nichq;\gj'd%%%tc?%l %gvigjn%l udierp%)%ptarngg %‘g\%r ﬁéggo eﬁggt)ﬁ-'%gf gggg%,gg or 30
am no aci d 30 esirdwéye réspristaming tAddite snabeg: @h@l@rmﬂnCﬁMEntr on

i ncl udes narrower genera of conpounds described in PCT application Seri al
No. PCT/ US98/ 24210, filed Novenber 13, 1998, entitled "Novel Exendin
Agoni st Conpounds” and having 20 particular am no acid sequences, for
exanpl e, conpounds of the forrmula (111) [SEQ ID. NO 204]:

SUBSTITUTE SHEET (RULE 26)



Xaal Xaa2 Xaa3 (Qy Xaas Xaa6 Xaa7 Xaae Xaa9 Xaalo . aa-rl Xaat?2 Xaal 3
XaalL4 Xaal5 Xaal5 Xaal7 Al a Xaal9 15 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24 Xaa25
Xaa26 Xaa27 Xaa28-Z1; wherein Xaal is His or Arg; Xaa2 is Ay or Ala; 30
Xaa3 i s Asp or wa shises2%a35 is Ala or Thr; WO 00/ 66629 PCT/ USOBZTRISSqnsld 8
Nov 2003 36 Xaa6 is Ala, Phe or naphthylal anine; Xaa7- is Thr or Ser; Xaae
is Ala, Ser or Thr; Xaa9 is Asp or Qu; 5 Xaal0O is Ala, Leu orga NUV
pentyl glycine; - Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal

G n; Xaald is Ala, Leu or pentylglycine; 16 Xaal3 is Ala or Qu; Xaa16 |s
Ala or Qu; Xaal7 is Ala or Qu; Xaal5 is Ala or Val; Xaa20 is Ala or
Arg; 15 Xaazl 'éffgé%ﬁyé BﬁBungaégza'ﬁbéﬁniéa'e&@HBEBy$é“éHEd&3n S5d Sl l-€,
Val or tert-butylglycine; Xaa24 is Ala, Qu or Asp; Xaa25 i1s Ala, Trp, or
Phe, 20 Xaa26 % A?ll’@SGPtLéGVE%a?W is Ala or Lys; Xaa28 is Ala or Asn;
Zlis -OH -1 NH2, M%E‘“.J.gn.)édzgxenﬁﬁ[s CQrYd é?e"dgnya&r}(lg@aa?é]rezg eShy, Qo%
Xaa3l Ser-Z2, Ay Ay Xaa3l Ser Ser-Z Xaa3l Ser §er d y-72.

- SUBSTI TUTE SHEEe'I'xa(anJLEE 26) lahsbmvrmo% g?ﬁ‘-‘@l \ef @QtMﬁOSerthSeFrﬁVﬂent
Ala-22, Gy {3y, Xagdl b, GiYadl G Xa056142 ; 1 @9e1a331 2hlc Salhed

Al a Xaa36 Xaa, 7O§2 or %ﬁamégy Xa%Sl Ser Ser:L i A%{a Xaea36 Xaa37 aa38e ZZ
5 Xaa31l, Xaa36, pb@&ﬁ%ﬂt antexaags af ealﬁmjébém:émdl yo seeet agthdsnfethe group
consisting of Pro,, Moy dlddne andnbt goethyl whakanhge; gad 22
is -014 or -NHZL[ Clrow dgagltkgtg IP]%{ nnfr)%;%an thr eré&l- Xaas, * g g (i rHe
Xaas, 10 Xaal p;\ebmulnvox:aalghe Xedmiz) i Stretd onxas 15 rmodified xaazld'm Xeta19
Xaa26, Xaa2lr )gggg X aa eargj Xaa28. Al & ked
pharmaceutical |y ai:éclen tgé[ﬁ%sgalg 3" the JT I\/[JL% %{/ 1% %g&?ﬂ?(r)?]a V=% he
present i nvention axmnldude§ rﬂ&E@oﬂ\brNOgdn]er 3X©f1dpep‘!l b%-%d@p@@nd%]demrl bed
in PCT Applicati I WR08( 242, L [ v
1998, -entitl ed r!”&%orv(%%;ng%lél glg ﬁg%ién st éﬁpgéﬁdﬁh g%%\/\f‘ﬁggﬁgg’?ﬁu ar .
amino acid segtdesxehdinexanpte, thnip@anstdsonopbnt pesfrramca LWy ard [ SEQ

ID. NO. 205]: Xaa aa r@% ag{y :?@% Xaglp, Xaall
Xaal2 Xaal3 Xa%’%} r)%aal(%rsné;ggf‘ Xg% Al g)gi)éq ;( g(?gé aa %lxggzgng(Xa az3
Xaa24 Xaa25 Xaatﬁ&-a)faazt ?&ﬁaZSozmxwrseIr%l PE3-Kgandisl msepemglmzama.xaaaz is
Gy or Ala; aa3| 4 Al a i | a or
Thr; Xaa6 |155X om(§3r lca ﬁf’ﬁ é%%\%d \)%%b tgg’ng égrqual%l B%ﬁr&gp gr%
Xaa8--i s A a, Sgrpeorz 1tlmon m(aagm sdependensy dhabktes XeedlQtius, ABS, waldu asr

Do Yoand o bl e S plErss, Mg it gl

or Adn; Xaal4d |%e%am‘ dl yci ne, I'a
Xaal6 is Al a orldsdtal;s, Xadl¥oi sumaesﬁ QuﬁaQOXaaQqua%lQﬂ:l a or Val; Xaa2Qis

A2 0T MO A2l g gl keliodfu0aaz? uhasEng, dlnlanll W ehopie, Xaa23
, yl'glyci nej 4 u or aa2s 1s Ala, Trp
or Xaa26 i% Ala'la)reﬂfthZGfXaaQﬂdusﬁrAl%l- DI EysgasmantslAIta #md Asn;
gastric emptying (namely, a compound which effectively binds
to the receptor at which exendins exert their action on
gastric motility and gastric emptying, preferably an analog
or derivative of an exendin) or a compound, e.g., that
25 mimics the effects of exendin con the reduction of food
intake by binding to the receptor or receptors where exendin
causes this effect. Preferrsd exendin agonist compcunds
include those described in United States Patent Application
Serial No. 90/003,869, entitlad, “Use of Exendin And

30 Agonists Thereof For The Reduction of Food Intake”, filed

SUBSTITUTE SEHEET (RULE 26)



Z1 is -OH, -NH2, dy-Z2, 25 Gy dy-Z2 Asp; Phe; Ay Gy Xaa3l-7Z2, dy
Gy Xaa3l Ser-Z2, dy Ay Xaa3l Ser Ser-Z2, dy Ay Xaa3l Ser Ser dy-Z2r
30 dy Gy Xaa3l Ser Ser Ay Ala-Z2, S UBSTITUrE SHEET (RULE 26) 2 8 NOV
2003 39 Ay d yWwRAepes2%Ser Ser Ay Ala Xaa36-Z2, Ay Ay Xaa3lPSEUs®ansid y
Al a Xaa36 Xaa37-Z2 Ay Gy Xaa31l Ser Ser Ay Ala Xaa36 Xaa37 Xaa30-Z2 Gy
Gy Xaa3l Ser Ser Gy Ala Xaa36 Xaa37 Xaa38 5 Ser-2Z2; [SEQ DNO. 2?6&) mﬂg?ﬂ]
Xaa36, Xaa3? and Xaa3a are independently Prg, honoproline, thiofrbl , 83
N-net hyl yl al anine; and Z2 is -OH or -NH2; 10 provided that no nore than
three of Xaa3, Xaa5, Xaa6, Xaa8, XaalO, Xaal2, Xaal2, Xaal3, Xaal4, Xaals,
Xaal6, Xaal7, XBHIMREIY Xaal@®28Xas2dqd HeaticXaapSapXhols:;iocmaRheradd) Xaa28

are Ala; and [T02VA A el js.Hs, .Arg or Tyr, then at |east one
of Xaa3, Xaa4 %%&ggegui AICéD%“II%%I( D ééfs&é@eﬁ%}?%aﬂ‘?/ A SR e BPRAEE2ERPR

t hereof . Pref eranedl wWorghoursdd nobrporandda byl Yhisnes fsteeddwsatovigeeppes@al i s
H's, Ala, Norv r. 4-i.m dazopyropi.onyl,. Preferably, Xaal is H's, or -

4-i m dazopr opi ?fﬁlocéeﬁrgg, %r?of'féog l?e‘fué‘rlé’blsﬁgl—fgrkb))? RS Siaz EFEBRFBT . 20
Preferred cénpomedsiiofs foor eukad{ \§gdmistedent hosec i mhefid 1XaaRel Safd e
Preferred corrpolLHﬁeq_% off for nul ? él \Q/)i ncl ude thﬁzg%c wherein Xaa4 is Ala. ---
. Preferred conpotmde 6 ornara*(§%) 3néFraent ¢ 35 e FBRNTKERTES s Al a.
Preferred conpalemtxridfed aerskia, (d2)otihae! néehédOSowhareicheXaaddeds Leu,
pentyl gl yci ne 9 Vet .. Prefer rg% cor%(éunds of fornmula (1V) include those
wherei n Xaa25 i$ TFBEFPPhEX UG D 5§28+ 49 9+ 8 NOFFh3npeEre USH0/ 11814
Preferred conpamprexiak.formula (1V) include those wherein Xaa6 is Al a, Phe
or napht hyII?}I ani ne; _Xaa22 'ks Phe or. na ch | al ani ne; and Xaa23 is Ile or
Val . Preferred conpdtind8°6 efo?sfﬁﬂcé"'(lavg PRI GdYe et5eGhiY i 3MOERY s

-NH2. Preferredfcampanpdsnobgémistilia 6Ly adminide drhaseo whersigyeo@aldl,
Xaa36, Xaa37 agd Xaa38 _are independently selected fromthe group S
consi sting of PPo? ROTBEFOFT ndsPeti GPF ot T ¥e R ORIk pPap ANAMEL i ®r an -

Preferred conpamydinokgbntsul sndllod) subk| agles?hdiEr o WheRi-Rnya839 ifmeoer or
Tyr, preferabl Y, Ser.f Preferred conpounds_of fornula (1V) include those
wherein ZZ is “RE2° prBY et eF¥GTFSuRBst T2 Y AP R ZePdy 2l neyRRRO kvisead a, 15
wherein Z11iss abHRelPr &fets esbmxaipednls ofgiiaaubastkM)ntdst y4gda t hose
wherei n Xaa2l i stLXS-NH‘TR cg@ere Ris L{\;_fs, Arg, Cl-Cla _strajight chain or
branched al kanBYIF2*pFéf et ¥ S TS HFEEN IR tef%‘ra%&Paa(ll YPPLHEITIRD tieose 20
wherein X is Pgs/Bsa¢/1y32 NHpuBlASAed Madars 18t 1BoAl ahvkieas Rele$ LYS,
Arg, CI-Clo strai ght chai n .or branched al kgnoyl. Preferred conpounds of

]

formula (I1V) i ABFEEBTRDER PaviengTaRce difitfdaci d sequence described in PCT
app! i ?:ati on Se{ji al No.yet PﬁBdﬂSQBSBﬁQ&B., 4 idh@&aﬁleueﬂbgl%ﬂ%ffﬁﬁveemi tled
"Novel 25 endin onpst_Co unds" as heing selecte rom SEQ_ I D. NCS.
95- 110 ther%éi n?m?b%?/i; Vﬁ’gﬁﬁ’owmﬁﬁé %aaﬁaan& e r3dPeaisrepet, 30
application PC3epSE8LeUP e ddgeeHeNovether mbdif1888exSMBST IoFULR-8HEET ( RULE
26) 28NOV2003 41 entthI ed " NoveE,Exendi n Agoni st Conpounds", i ncluding
compounds of tR&°PFHThuIC (Kh° FEREFSTD. NO 207] : 5 10 Xaal Xaa2 Xaa3 Gy
Xaab Xaa6 Xaa? XaaeprebdraxsalatheXaadjeXaabZaXaaiBepoadd Xaald Xaal6 Xaal7
Al a Xaal9 XaaZS%Xaabzgiy Xaa22 Xaa23 Xaa24 Xaa2. Xaa26 X1 -Z1; wherein Xaal
is Hs, Arg or PT§TSRTP%Y i HimeTPEpr opPOFASE PREE9°RR18e humap. AR or Thr: 10
Xaa3 is Asps orpfeflerre@aispextAl, atne nduizikdabxesd it aor Ri@ndiW a@bnist

napht hyl al ani ne Xaar is Thr or Ser. Xaae is Ala, Ser_or Thr; 15 Xaa9 is

Asp or QG u; Xa3lo“h® WENREER 1F) 3IUALSTesaR: PROPVLTTRL M MOFE  Xaall is

Al a or Sex; Xampt@feéesablya by ibys¢tion. In a most preferred aspect, the
injection is a peripheral injection. Preferably, about 1
ug-30 pug to about 3 mg of the modified exendin or exendin

30 agonist of the invention is administered per day. More

SUBSTITUTE SHEET (RULE 25)



Xaal3 is Ala or Gn; 20 Xaald4 is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaal5 is Ala or Qu; Xaal6 is Ala or Qu; Xaal7 is Ala or Qu; Xaky.is
Ala or Val; 25 Xaa20 is Ala or Arg; Xaa2l is Ala, Leu or Lys-NM-R where R
is Lys, Arg, C-Co straight chain or branched al kanoyl or

cycl oal kyl al kanoyl ; Xaa22 is Phe, Tyr or naphthyl al ani ne; Xaa232 g WEZHB&'
Val, Leu, pentylglycine, tent-butylglycire 30 or Met; Xaa24 is Ala, Gu or
Asp; 2 6 NOV 2003 WD 00/ 66629 PCT/ US00/ 11814 42, Xaa25 is Al a, Trp, Phe,
Tyr or naphthylal anine; Xaa26 is Ala or Led? X, is Lys Asn, Asn Lys,
Lys-NHC-R Asn, Asn Lys-NH -R, Lys--NH - R Ala, Ala Lys-NH - vahere Ris
Lys, Arg, Cl1- a 54 15 Ght ,Sasg@gm.qro a oy

cycl oal kyl al kanOEJ 71048 -0h - lgg 0 %@J % gf] PRI YP%Re Gy
Xaa31l-72, dy G%}D%%éfl%@r e r@d}f@;eyl Xaa@ilrSen' Seear‘iﬂn agaMS(a ¥ £Xaa3l
Ser Ser Gly 72, id"¥ah Xaa I +SeL Xaa31l Ser Ser
dy Al a Xaa36-72, 4 thCOJHy )g(ag%i%;grt% PG%X % Xaa§6 %H‘ﬁ Yor abgug @y
Xaa3l Ser Ser GHE A% 2RaHBE50GART OXalgpssm@:,namemenma(a@%xe&@a% Xaa37
and Xaa38 are i ndepgndent! . ed fr group consisting of Pro,
honmoprol i ne, 3Hyp, 4II%IS'pF3 t ?%é&ovl%?lng% N§a§ ?78 ﬁ‘g %aﬂaléfyl pentyl gl yci ne
and N-al kyl al ani ne; Paaderzed jexenGhiner o= Mﬂﬁndz.ﬁ pgovigad dhahoag rapLe; Lhan
three of Xaa3, Xaab, Xaaf.;Xaae, Xaalo, Xaall, Xaal2, Xaal3i Xaald, Xaals,
Xaal6, Xaal7, Xaal 9s Xaa%JO Naa2l, Xaa24r Xaa25 and Xaa26 are Ala. Also
within the scope of eﬁhedm-ekse(rlt-whvémﬂzolm A0e3 1P had frecguigigakh é ﬁgcppg abl e

salts of the compqurd ornul.a BS SHEET ( RUL
18NOV2003 WD 00/ 66629r cﬁé Ilsﬁ’t ngﬂbﬁ’grn&é%f%eﬁ uc&%ﬁoé’ﬁh%m Leu
i ncludi ng said é’é#péuﬁd@liarittp $ebitbys esredly Bugferred exendin agoni st

conmpounds of formul a _ K, Tyr. or |
4- m gazopropl onyl . eée\‘l)dmh grrng%w Nao H|>l<’§i @Yzﬁl'ép?%gh%?}%ﬁ Thyoies
conpounds of foAspiLauSel Lym@he\dat GXa@lh Gla Aﬂlal\ml @gg@ﬁ PRé 8 THS gfﬂ?t £4s2r e

t hose conpounds of fo a (V) wherein Xaa2 is 10 Preferre ounds
of formula (V) Q?%Gﬁbhgggi wherein Xaal4 is Leu, pentyl gl yci ne or

Preferred conpounds oéxéotinda ((\I8)arsmidrogecwhes aid 5. Xaads-h Phe.
(\38)aranid0geEph 1%@%62%{)?%,6

Accordi ng to one.aspect,..preferred are conpounds of formul rein
Xaa6 is Phe or nagﬁt E%??a?rg%%ﬁé; E‘aﬂdﬁ%aﬁﬁ Lys ®he Mat GaphEhy| @larie;Vand

Xaa23 is |lle or Mab.Ldbrihe gref enabh;p &L IL§s Nbi%NHé cor ding to one aspect,
especially preferred ds, of formul wher ei n Xaa3l,

al h co
Xaa36, Xaa37 and Xaa38 jf %eeﬁ(gﬂ Bil W’dgﬁg‘et@d‘lq ﬂom Hhe Sy gilourﬁly

consi sting of Pr8hrhemopral isae, Asdhien cslelrneyﬁrtgi’d\l-Leﬂ kyk ag api
preferreds, Z2 'ﬁrg

opo frrrula inclu those
wherein X1 is Lys Aswgmﬁéaﬂgﬁﬁ p%dk%uﬂ?}r{ @.LY%EH SﬁF§eI\'/\ﬁ rla PJ0|P§0 Pya Ser-NHa] ;
Arg, Cl-Cl10 stral ght ch'éLéu 6?Phbreﬁ6l§d’i@d(1ﬂ218§im;de [SBE 1Py Kb & rg@sggnpounds of

fornula (V) incl; escribed in PCT a Ilcatlon Ser I"al .
PCT/ US98/ 24210, liﬂ F gbg‘trer‘ I3Seq gwp et ﬁ?Feﬁvs NdW'eILeExéhdlmlAg:Dlm se

Conmpounds" and Mentfailze:d; U&er ehs BEe CupeuadNosL, 5289 H%}JB I TUTE SHEET

(RULE 26) 2 8 Nov 2003;4%\0 g%hPCT/ US&&/;B])814 44 Pref ef such exendi n

agoni st conpounds i ncl udet H se ereadin- aguiflg BSEQJI3 Ney8INor val . More

preferably XaalHis GH SGlor GAyaThMm-te hef geabhyp Xaal sks ﬂé? Gf;ggj Gqfl are
P er ar e

t hose conpoundsgof | .a 5 Xaa2 Is Ay. ose
conpounds of fOfﬁU|%P \r%i'mﬁéy)e‘?h %llas LRf a5 1prRdree feadl g ersthdde ]

conpounds of fornul alg \t)hmetmcm @faa&el gréban: LORhefighred, ar é $€
conpounds of foggula: (V). wherein 9.is Ala. Preferred are t

conmpounds of fornula i/)“"wﬁerel ik a)?z?&ﬁthmiﬁélPe ﬁ@ﬁt’-%@\‘-%ﬁ%@m%ﬁly
Preferred conmpodhdeeasfthfear auta i) car eckBosenahoRbRundd faa25 is Trp or

Phe.

compositicns that exhibit a long term or short-tsrm satiety



Preferred conpounds of formula (V) are those where Xaa6 is Ala, Phe or
napht hyl al ani ne; Xaa22 is Phe or naphthylalanine; and Xaa23 is |Ile or Val.
Preferred are conpounds of formula (V) wherein Xaa3l, 20 Xaa36, Xaa37 and
Xaa38 are i ndepundesssiddy sel ected from Pro, honoproline, thiofdiuseeiand
N-al kyl al anine. Preferably Z1 is -NH2. Preferably Z2 is -NH2. According to
one aspect, preferred are conpounds of 25 forrmula (V) wherein Za&jﬂﬂ\slzﬁny,
Hs or Tyr, nore preferably Ala or H's; Xa is Ala or Ay; Xaab is or
napht hyl al ani ne; Xaal4 is Ala, Leu, pentylglycine or Met; Xaa22 is Phe or
napht hyl al ani ne; Xaa23 is Ile or Val; Xaa3l, Xaa36, Xaa37 and Xaa38 are

i ndependent | y sateidred ifrrcdmdRng, BUBS:T@‘EI’LUﬁﬁéEE'Eo( Bdhle £26 bmgo & AN n2003 VWO

00/ 66629 PCT/ US 4 45 h prolin t hi opr.oli ne or N al kyl al ani ne; and
Xaa39 is Ser o?Q ]tr%i)oFé 6?‘%?e?‘85?‘9§%e n %g’rlé“pra&ﬁ"é‘ﬁéﬁlf chaleaysuqkinin
According to an{eisfp!e,cwa-l lay lppefier red papesin) eSQQQ'a&'lbyampiQf, eﬁ&g sts

conmpounds i ncl ude se of fornu ( Ws, \Mygre n; 5. Xaa, 1S Hs or Ala, XaaZ2
is Ay or Ala; %‘qos APZ, eﬁ?ﬂp&)? XeEr i §’%%P AP, (xhas krowd a or

Thr; Xaa6 i ss Phss orpramaphthubai'aan@epréﬁaﬁ;slsf HeEe@iedCls X8aHdS AlG, 5907
or Thr Xaag | Qs )A‘r Xaalo is Ala, Leu or gentyl gl yci ne;
Xaall is Ala or %%Crnbf at? i %‘m I A99RAsSt Reptades APd BFed Therkdoxadl14 is

Ala, Leu, Met ag. s)erpray:legltyﬂbnes 8@6) $11,5 Askedl NEhlnbeXaddb 159A 3,91 G U
Xaa17|sAIaor ; |sAIaor Val: Xaa2o0 is Ala or Arg; ‘XaaZl is

u1
Al a or Leu; XaaZ2 1% I§ﬁ CbF"“h‘éphtW Hniused xgapBefsrably GFH or
tert-butyl gl ycigeiopspadde iGcAla) . Anerds rASR; 4X8835sk8 ﬁ%a LErréx% bee
Xaa26 is Al g or égl Leu; Xaa27 is Ala or Lys; Xaa2B is Al a or A
-OH, - NH2, CYEPYNERY 2. A @ 2 ig3l XagIenge, 2@y5@y43<ad@35$er- 72,
Ay Gy Xaa3l SerieSer-22n.d ¥yt Q@Y. &@@ncﬁerz@%qﬁa’szglsﬁy gdy Xaa3l Ser
Ser Ay Ala-Z2, Ay Gy Xaa3l Ser Ser Ay Ala d Xaa3l Ser
Ser Gy Ala XadF&PEig3%: 75:AQ P 3l 2FWaadt BBRImRF- @42 M@'Xéa%”(&hs?
Xaa3B-Z2 or Gy G yrXaaddvéneion S8sptoAlideXaadfpsaas 2;
Xaa31l, Xaa36, a37 and ¥(aa38onbe y |p)ﬁ£de;:5eﬁdently Pr 01%%?‘%%%?0?&@%%;
thioproline or ¥ REPRYRLNG hRF2 izaldyi phfeerive amgntspoedviled that no
nore than tisr eencefi £Xaa3exd@d@ns XAGxehARal 2 X6R1or s X3R! the 4%%%1:1315 §2313
Xaald, Xaalb5, Xaal 6, Xaal7, Xaal9, Xaa20, Xaa2l, Xaa24, Xaaz25, Xaa
Xaaz7 and Xaa2&@T&tE E\Pa"n%ﬁ%‘aﬁﬁ' OVAided £3P¥01RNaR | indFvidial i §1°F|F§ES€!\r@Q)r

Tyr, then at I@aﬁunenef%oﬁ@éﬂuﬁx&aﬂth@ndrmgﬁ Sarf fhafispRehal Ly. Pl erred
conmpounds of formul i ncl ude those described in PCT appli catl on Seri al

No. 30 PCT/ usgé’/fziéie"l? ¢ IBVETFOR 23, diverder mrisacigtemovéth SUBSTI TUTE

SHEET (RULE 26)hy%e8v5£&n:290§: 46 Fxe bR rHg0ah 54 i@@@@%ﬂf&&vﬁﬁgl hayi fige ot he
am no acid chPﬁPe identified therein as, SEQ Accorcfl ng
|

to an espe(,%oal e'fsiéﬁl‘?%%ll%fsﬁé@lparﬁr 8%i él%@l”a‘ihéajcoﬁﬁi)lméslréﬁ-cﬂbrnul a (V)

where Xaald is pAozedbed, iddseas® YehaQrpDeshy | &ldei &y JRke-pigferably Leu
or pentyl glyci r} and, Xaa25 is Ala, Phe, Tyr or naphthyl al ani ne, nore
preferably Phe Sor AabhthyFafiesi fe. t’FﬁéEePE%ﬁ%%ﬁ%&SW 19t selappsta of
suscepti bl e tope¢igdakéye degration, both in vitro'and in vivo, as well as
during synthesis of the conmpound. 10 FORMJLA VI Al so provided are peptide
corrpounds descrTbed-in PCT Appl ication Serial No. PCT/US98/24273, filed
Novenber 1%%% tlr'glsl ed "Novel Exendin Agonist Conmpounds”, 15 incl uding
corrpounds of h-e-Fo-Hm?—a—(Vl) [SEQ ID. NO.208]: 5 10 Xaal Xaa2 Xaa3 Xaad
Xaas Xaab Xaa? XaaBIXom@-o@mndeXaath XaalProtemik3 arbd i¥aaihd Xaalbe¥aal |

Al a Xaal 9 Xaa2 Xaa?2 Xaa2 a24 Xaa aa26 X1-21 erein 20 Xaal
is Hs, Arg, Tgi/’]rm:‘e 'a,lclﬁo%c’alc’%% g s 7 el orcszgnie'drntci’af‘BﬁFo Tonyl ; Xaa2 is
Ser, a y, Al a drlThving m&unssAl anlésp mpﬁutl){aas«talt&dAbaheMgéal Val ,
Norleu or Ay; 25 . r_Thr. S_ | Phe r or. ,

napht hyl al ani ne; Xaa, hr mngsgrlanagél S %@F%&r WO 3ELS i s Al a,
Nor val , Val30 N@nheuuraﬂspamocslau;i.dso Xad 1nirs Aalca.d ez lobke, aMalin their
pentyl gl ycine or Met; 28 NOV 2003 WO 00/ 66629 PCT/ US00/ 11814 47 Xaal] is
Ala or Ser; Xaal2'' is Ala or Lys; Xaal3 is Ala or Gn; Xaald is A a,

Leu, Ile, pentylglycine, Val or Met; 5 Xaal5 is Ala or Qu; Xaal6 is Al a
or Qu; Xaal7 is Ala or Qu; Xaal9 is Ala or Val; Xaa2o is Ala or Arg;
10 Xaa2l is Ala, Leu or Lys-NH - BUBSSTEURE SHEETSRUAERS) C1- 10 strai ght
chain or branched al kanoyl or cycl oal |l eyl -al kanoyl; Xaa22 is Phe, Tyr or
napht hyl al ani ne;



Xaa23 is Ile, Val, Leu, pentylglycine, tert-butyiglycine or Met; 15 Xaa24
is Ala, Qu or Asp; Xaa25 is Ala, Trp, Phe, Tyr or naphthyl al ani ne; Xaa26
is Ala or Leu; X1 is Lys Asn, Asn Lys, Lys-NH -R Asn, Asn Lys-N} -R
Lys-NH - R Al awoAbaedyS- NH'-R where Ris Lys, Arg, Cl1-Cl0 st rerrgisbo/2@4chai n
or branched al kanoyl or cycl oal kyl al kanoyl Z1 is -OH, -NH2, dy-Z2, Qy
Ay-Z2, 25 Ay Ay Xaa3l-Z2, dy Ay Xaa3l Ser-Z2, Gdy Ay Xaa3l Ser
Ser-Z2, dy Ay Xaa31l Ser Ser Ay Z2r dy _dy Xaa33 Ser Seré ﬂUM 2003
30 Ay Gy Xaa31l Ser Ser Gy Al a Xaa36-Z2, IJQUBSTI TUTE SHEET (RULE 26) 28
Nov ?P03 WO 00166629 PCT/US00/11814 48 Gy dy Xaa3l Ser Ser Ay Ala Xaa36
Xaa37-Z22i Gy @ wp¥aadl:SeloSeinddy Al @n¥aad6e XaadrXaa3BZ2ph Gy Gy
Xaa3l Ser Ser Gy Ala Xaa35 Xaa37 Xaa38 Xaa39-Z2; wherein 5 Xaa3l, Xaa36,
Xaa37 and Xaa3gt@reciAgBpehdetting . sdederad rROM? t3ridy dnsledasadanime of
Pro, horoproling.)3HyPai 4O, (AdH0PQkRe i n b 8l kyy gl yeine, :

N- al kyl pent yl gl (y%giar)]e angl N- al kyglaa)l anai ?3; gﬁg 18 ZZ)| i sé/sg:laq%g'rc -aﬁﬁi;

provi ded that nds@orecyhapindr €& 0f, ¥aalamkpad (GXahb, sxdadic Xadg, (Hadg,
XaalO, Xaal I, 2 X Xapl4, . Xaalal sxXaal al7-; | g )
Xaa21, XaaZZf, @%Pexgg%%},' are Cia{L; a:;g S?O(F ov?eeed aar;lels 0 (tlilf%?,' e %aaéf is
His, Arg, Tyr, Gewd,1byphealifgiopimetpionhnn &Meteamthams adhnkaal3{Phéad and
Xaag is Ala. Pref e oynds, of  shenr nu ).d N e erein
Xaal is His, Alpé:,%l%%vgfggfp4-l m%d'az(gg(r}())bi l(:)ﬁi:/%é/‘u%ér e&ehr abl ;?98%%?%5 Hi s,

or 4-im dazoprofirgny| tgrofNme ffiyw 20dprelénablVaM s dnnatiumidazwpropi onyl .
Preferred conp I ), L.necl : r.ej. 1.5,.3y.
Preferred corrpga&rqu%. géfi‘géérr’unu at( %%e) ﬁg(r%c?gﬁjé{:%ﬁzg% eﬁlgf%gfe%(%g%ﬁﬁgs Al a.
25 Preferred campdaundsanindatipida acVd) Bnehiteadiwise acilder benaXabgnirs Al a.
Preferred conpq l a2 (V) _i.0G mherein . IS, Leu, *
pentyl gl yci ne oalrﬂ%éf)%?’;gégyr%&gdo?pgﬁghgg‘g%}?ggﬁaﬁ%m( \?I )aglf'%(%?%'gyeht%ose .30
wher ei n Xaa25 issif p formPhecaBESTRCTAJTE- SHERTh§IRUR 126 pc2d8 NOV 2003 WO

00/-66629 PCT/ USQQ/ ryed_gQe Q]?& . farmyl a i 1

those wherei né%g'gélgééﬁszéﬁafeﬁé{’ %a%ﬁ?ﬁ?#a anf;nleé; aa222i('¥n%3%&é&g‘lreqq'%
napht hyl al ani necigdnd t¥Xaal8ry-soutdyd gdcvak, Préfdigmihcomposmndic ofcidor nul a

VI) inclu t 3 b N ZL 1S s . Pr r o J . faryul a
(V) i nel uds « naatosgnly of it dopiehoptligL 1 anal. ¥ RS- e feedent | y
sel ected from tarddgr Huptbphsiwtineg Of ePhplaspaoarigld ndéomophpdprel i re and
N-al kyl al ani ne. d I i t hose
vvhere%/n Xaa39 ih g?ﬂz%&?%ﬁ %%?1}21322%9%%%%%&%5 ﬁgﬁxﬁ%gﬁ%’s% formul a
(V1) include tthgsigoxphepkime Z2 sosiesNE2in®r ed bk aibdemgdonrdsNof formula (V1)
i ncl ude t hose I n i . Pref.er f Jornmula

I(VI ) ui ncl ude t%oéécgﬁ%gg?%f }g‘;]ﬁéfﬁ%légéglﬁh % ;ﬁ%qggggng%g, A g, Cl-do
strai ght chdi n methyiaashebylydkiareoy N-mPEhy by btheomseintdalofifier nula (V)

i ncl ude those LeLn i : . - NH - I; Sz - R;Al a
where Ris Lyé,%r%gg‘}g%j-’@%iez‘fér%%gﬁt%g%ﬁg%{%n%lr %&a‘ﬁ?&é&gﬁ%n %&ﬁﬁl
Preferred conpewids aofl foiopicalifg.) Amnéhadecid oy hasciingédde ntiRCT

Appl i cation Ser]al, g 242881 007 ho dovanher 13, (1998, enyit! ed

: /
"Novel Exendin Kg_om stag)ggLl npounds” as having.an am no aci d seduence
sel ected from Hhokedi deevéfsidd ut logr erneus=SEQ Y| Br ROGLL958d 140, theRARVNEA

VI I Conpourkls I a S C t pg t r 30, i ntion

are exendi rqgag%ﬁelrr&{lgggn%%%%%sgegtﬁég&??bggg%ﬁ SUMS)e %%E%T%%%?’ESSH%ET%\(@RULE 26)

2 6 NOV 2003 5CxRrapést nephiemiriosudéekafie NoreUWOOIR869 teneedF January 7,

1998; entitled i1 AgoRL g!gyng}f L~tBea.; Reduction of

Food I nt ake", i(ncc%s‘%glg%ag&é}gwou cfs%%g'fne?hg %%ﬁ%ul a ( \I/llyjli? fé%%eu:?% NO. 209]
51 5 10 XaalsWfazxiggadnd §- (AarbrzameXpab) >@ut idd? Sxadene 15 20

The term “amino acid analog” refers to an amino acid

30 wherein either the C-terminal carboxy group, the N-terminal

SUBSTITUTE SHEET (RULE 26)



Ser Lys G n Xaag Gu Qu Qu Ala Val Arg Leu 25 30 10 Xaay Xaall Xaal2 - -
Xaal3 Leu Lys Asn Ay Gy Xaald 35 Ser Ser Ay Ala Xaalb Xaal6 Xaal,
Xaal5-Z wherein Xaal is H's, Arg or Tyr; Xaa2 is Ser, Gy, Ala_or Thr;

Xaa3 is Asp or Wa 2.4 i s Phe, Tyr or naphthal anine: 15 XaES VR4 o

Ser; Xaa6 is Ser or Thr; Xaay is Asp or Qu; Xaaa is Leu, Ile, Val,
pentyl glycine or Met; Xaag is Leu, 1Ile, pentyiglycine,' Val or I\@g Ngqazqua
is Phe, Tyr or naphthalanine; Xaall is Ileg Val, Leu, pentylglycine, tert-

butyl gl ycine or Met; Xaal2 is Qu or Asp; Xaal3 is Trp, Phe, 20 Tyr, or
napht hyl al ani ne; Xaal4, Xaal5r Xaal6 and Xaal, are independently Pro,
honoprol i ne, 3B@FFNCARFFEPt RFoPpESF i FreaimN fungrkongl yetoup has been :
N-al kyl pent yl gl R Neahk i Ne, als, nLs; , r..or r; and Z is
-OHor -NH2; with t%g@h%?,osiggoﬁ%g% {hﬁig%grrpoﬁrﬁ%&dogg{l rg-gtamﬁéve;%ﬁe formul a
of either SEQ <2BMppe.NesPartie Fcidridfseradtivil &«stenr dspanf amide acid

al kyl gl yci ne, Lkyl pen i and N\ | ani i_ncl.ude | ower al kyl
gr oups preferabléll-n?}lg'gi)’ﬁ li%?t %ggg%tﬁ E?%:l?}bgweegy%%s%%Qgsngf @éﬁ?ya%‘fél to 4
carbon atong. S@etapl ef géHpbunUst rAdlandeet haskekwemidey iamanoanains seigliences
of SEQ 30 ID. 9.k0 . Also useful in the present invention are 2 6
NOv 2003 WO 00/%%33 E’%I’?%gﬁbf%l 814 51 pharnmaceutically acceptable salts
of the conpounds of Théotamha™{ming acRdeftresidyetxeriins agopadi caNINGs;

i ncl ude those eLel L8y HiS _TVLw_More pr.eferabl l1is Hs. 5
Preferred are t os%ggg%{gg%dj%er%e(i%pl agg 15”5%.1%&?3?}/8?1 e % hose
conpounds wher €éHiRXaa0 vRetein R'pamst phghmine eaaid Méide Bheier reghicamaunrds

i ncl ude thege eLej 13 1., :1r; 0 Al'so preferred are conpounds
wher e Xaa4(?;és g&esozﬁgr}%%gh%%%f%—rﬂlﬁg; g%gggt?ééq ‘e or Val and Xaal4 r Xaal s,
Xaal6é and Xaal 7 are independently selected from Pro, honoproline, v
thi oproline or Nalkylalanine. Preferably N alkyl al anine has a N-al kyl
group of 1 to about 6 carbon atons. 15 According to an especially preferred
aspect, Xaals, Xaazer &ad Xaal7 are the sane amino acid reside. Preferred
are conpounds wherein XaalB is Ser or Tyr, nore preferably Ser. Preferably
Zis -NH2. 20 According to one aspect, preferred are conmpounds of formula
(VIl) wherein Xaal is H's or Tyr, nore ably H's; Xaa2 is Qy; Xaa4d

i s Phe or naphthal anine; Xaa9 is Leu, | gl ycine or Met; XaalQ is Phe
or napht hal ani ne; XaalLl is -1l-e- or S, Xaal6 and XaalL7 are
i ndependently 25 selected fromPro, h , thioproline or N

al kyl al ani ne; and Xaal8 is Ser or Tyr, e preferably Ser. More
preferably Z is -NH2. According to an especially preferred aspect,

especi al | y;5 preferred conpounds include those of formula (VI1) wherein: 30
Xaal is Hs or Arg; Xaa2 is GQy; Xaa3 is Asp or Qu; Xaad4 is SUBSTI TUTE
SHEET ( RULE 26) %‘%8 NQV 2003 .52 _Phe o na&t hyl al ari ne; Xaa5 is Thr or Ser;
Xaa6 is Ser or’ THFESSd” 1% lasp’ of* G FEBEESRTTLNEatN®r pent yl gl yci ne;
Xaa9 is Leu oszpeididgiarionglivaadld) spfdaner, bBappipydslaniakgg Xaall is
Ile, Val or t-butj\l/%.'iéll gl}yci ne; ,Xaglz is Qu or Asp; 5 Xaal3 is Trp or Phe;
Xaald, Xaals, Xax nd SEEFEPeY - i ndependent|y Pro, honoproline,
thioprolinz or_N. Thettedral abivee” Xeferrdd tSehe@bidYin Hheétisdn- GHQr
-NH2; wth ther rovi so .hatl t he gonpo d .does not have the fornula of
either SEQ I -C LIS RLISVBPET pP A a PTIUPS dREENCSI FUESHEEPRPT y
preferred conpeimts:d nod wdel tihasedhayiaguche, apbperaslyl weguease of SEQ
ID. NOS. 9, 12 a udj_2nl 22n%ndd25 éccordil% to an especially preferred
aspect, provi ds sl Sorp St THARE 2TCCHE 1 PBS pP Bf BY ATAFAE, 25Pms -

napht hyl al ani n&;ch Tmesgp scogyobadst as sghtd whatihoar obr&edH«an chdegr at i on, bot h

in Xaa9 is,deu, Ilea,Val or pent | ycine, ..or 1yl gl.yci ne, and al3 is
Phe, Tyr Hore pr ef ePrh;éb”Jlmf uglg?y%gp ?%eyﬂ%glbéiﬁi ﬁgfgbelrr?cel\)’éﬁs aRdtt og%e
vitro and 20 sym hesirowidst bé cohaporexkntt dnexht bod @shianidageonSthd €Ss
subject to oxidative in vivo, as well as during FORMJLA VIII1 Also provided
are conpounds described in PCT Application Serial No. PCT/ US98/ 16387,
filed August 6, 1998, 25 entitled "Novel Exendin Agoni st Conpounds”,

i ncludi ng conmpounds of the fornmula (VMIIl) [SEQ ID NO 210]: 1 5 10 Xaal

Xaa2 Xaa3 Gy Thr Xaad4 Xaa5 Xaa6 Xaa7 Xaae
SUBSTITUTE SHEET (RULE 26}




15 20 30 Ser Lys Gn Xaaqg.Gu Gu GQu Ala Val Arg Leu WD 00/ 66629

PCT/ U$00111814 2 8 NOV 2003 53 25 30 Xaalo Xaall Xaal 2 Xaa_3 Leu X1 d y
Ay Xaal4d 35 Ser Ser Ay Ala Xaal5 Xaa: 6 Xaal7 Xaa_8-Z 5 V\herg_ll?ﬂ )é

Hs, Arg, Tyr oMOA¥4Yazopropionyl; Xaa2 is Ser, Gy, Aa of PUEIAS i s
Asp or Qu; Xaad4 is Phe, Tyr or napht hyl al ani ne; Xaa5 is Thr or gp? ?@3
is Ser or Thr; Xaaz is Asp or Qu; Xaas is Leu, Ile, Val, pentylg y

Met; Xaa9 is Leu, Ile, pentylglycine, Val qg Met; Xaala is Phe, 10 Tyr or
napht hyl al ani ne; Xaall is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met; Xaal2 is u or Asp; Xaa13 is Trp, Phe, Tyr, or, naphthylal anine;
X, is Lys Asn, CASRip§§ionyRf NHChRCATROUASH 284 qmqbrg(amh@rcer Rrsdaysgc Arg;
Cl-Clo straight .chain ek pranchedalkageyhs OEneléa%Cke alj%'%' spaals,
Xaal5, Xaal6 and Xaal7 are 1ndependently Pro, ormpro Hy

t hi oproline, N ©&l kpRgP§ERNEITMN- alTIhl%yFB@ﬁ‘?Wﬂ@ﬂ Yae: ﬁéeOPrN%ﬁ‘tk)ﬂlfad%ml@a

Xaal9 is Ser, f; i t hat the
conmpound does n-(grl'?L hg\%g}-%{’ﬁel‘l?l(r)k?:’rtr%1 e;f%g]?qes%fgiearm—psalw Eg"tf& Gkl]'IIE\UK%\{:I’D%?.1 fog%

Sui t abl e con@ouh@gnef cp@ﬁm%ac( s b)?lrlgcw‘@lelrcmoandse des i gd cisenPCT
Appl i cation Seri; % o PCT/ 13598/ 16387, filed August 6, 1998, entitled
"Novel Exendi n Agoni st Corrpounds havi ng the am no acid sequences a'f-
SEQ ID. NOS. 37-40 fheadfiriq2s Phef &ribovwin@radbreaganizis cumpauifds ohe
formula (VI11) ?E%those wherein Xaal is Hi's, Tyr or

4-i m dazopr opi ony P& preferabl y, Xaal is H's or 4-im dazopropionyl.
Preferred are those. Cb@r@’émﬂ§‘c(ﬁﬁcm’0rm1ﬂ5( Vol eyewdreitaiiie.Xaa2 is d y

SUBSTI TUTE S$KHEET (RULE.26) Q/ 62 14 24 2.8 Noy 20
Preferred a?lg' t hose cgrr%oun sogf gr nﬁ?gg\ﬁ%%%\z\%gr BT ORR &G T PSR E

pentyi gl yci ne or mnet *DEEefrefead sreNt Nosdiaoriphendcafbddirimildes . (VI | ) -
wherein Xaal3 |s Trp P 2 PLef qunds of fornul a -
(VIT1) wherein IE%/% Ah‘:genfe Eﬁ ?iﬂl’e-\gergli?ttggvﬁere |Lis Lys, Arg, '
Cl-Cl10 straight chai‘ﬁB'b!ﬂ" bmfmchedoaP-khﬁb}henwtsmapob%bryled- are conpounds

of formula (VIIl) wherei X 0 is Phe or
10 napht hyl al ani ne; ?( 1% |SQI%I%55%?E€‘§JF@ %%Q %L%%dsfag%% and Xaal7
are independ&nt |y seldeB&t fafewsPro, lhmmwheneptrm:qireolmomehgdrate.

N-al kyl al ani ne. Accox Op i pe I spect, Xaal6 is Ser
or Tyr. Preferred areg%rﬁose%rggggg Pé?één%stc.\j\ﬁigng&g%agel8 is Ser.
Preferably, Z is -NHMeAllE’ Ac:cbﬂtd&ﬁgrebeme:cpmefnethxel:hmpaet, preferred are
conmpounds of fornul a. 4). el napht hyl al ani ne; XaalO
i s Phe or naphthyl al axﬁu#l ’)?\a%%?% é'xﬁ?ﬂf‘:ﬂaﬁa\}gﬁ R§<1 is Lys Asn, or

Lys- NHe- R Asn, wher e“BGT sozt_y@,lyArgefeﬂﬁ_ Gl @pesttyagyidirchai n or branched

al kanoyl and, Xaal4, ,ng,l » i - L endently sel ected
from Pro, 2om)prol i NE, m%&%??’%‘g %éﬁélugpg%i éjﬁ-PePr eoaratiort of

Modi fi ed Exendi ns AntTiEkeRitior Afoal stefefFhaomdibpedlimeandi ns and exendin
agoni sts of the 25 p& P tLon.r l'i nking one or nore
pol yet hyl ene gl ycol pgiﬁ rrerljser}\érggo{:ﬁes’r %q%g{ﬂ%grg%\g%ght i ncreasi ng agents
to an exendin or exehdliyp’agediess. td’hfé-hss#rm@sbélmé exendi ns and exendin
agoni sts is thus desegi, fi s pet hodol ogy for |inking the
pol yet hyl ene 30 gl yco Il13 %g?ryer]rfgf % %]Ih@,@é)gél n or exendin agoni st .

SUBSTI TUTE SHEET ( RULFAREG) D=8/ Gﬁmmﬂlp@@temlyqn&l 4 2 6 Nov 2003 55
Preparation of Exendi d. L endi ns and exendi n agoni st
conmpounds such as exeﬁé ok a%?ggén%ng%}lxengngxderl vatives, described
herein may be pr epal’fé@irlem'burglﬁepépw depticingat i on as described in, for 5
exanple, Eng, at al.grder Bﬂe%'ru:QQeﬂﬁ 2%%%@%%%56& ér%‘-’ vaﬁfé oENgs 1 Sl
J. Biol. Chem 267:7402-05, 1992 ere I ncor por ated by reference herein.
Al ternatively, @REAEERMS femrdtéﬁeﬁ@l-’kmaﬂgtm@tscaéaﬂ@rwfrrwebérsf%céd by
met hods  kngygn gﬁbgg%@n@gqghleegokn ihe adn hercexanpl e, as described 10 in
Rauf man, et aI Bi ol . Chem 267: 21432-37, 1992), " hereby i ncor por at ed
by reference hereln u5|ng standard soli d- phase pepti de synthesis

t echni ques and pref erably an automated or sem autonated peptide

synt hesi zer. The conpounds that constitute active ingredi ents of the 15
formul ati ons and dosages of the present invention prepared using
standard sol i d-phase peptide syntﬁ@Bﬁ?%WﬁD@sm%mpreferabl y -an
automated or sem automated peptide synthesizer. Typically, using such
techni ques, an a-N-carbanmoyl protected am no acid and an am no acid 20
attached to the growi ng peptide chain on a resin are coupled at room
tenperature in an inert solvent such as dinethylfornman de,

N-net hyl pyrrolidinone or methylene chloride in the presence of coupling
agents such as d| cyca ohexyl car bod| i m de and 1-hydroxybenzotriazole in the

~ re L e i . r - - - L P P e B L D Y A P [ A — L N1




car banoyl protecting group is renoved fromthe resulting peptide-resin
using a reagent such as trifluoroacetic acid or piperidine, and the
coupling reaction repeated with the next desired N-protected amno acid to
be added to the 30 peptide chain. Suitable N-protecting groups are mell
known SUBSTI TUTE SHEET (RULE 26) WO 00/ 66629 PCT/ USO0/ 11814 2 8 @ﬁ
inthe art, with t-butyl oxycarbonyl (tBoc) and quorenyInethoxycarb

(Fnoc) being preferred herein. The sol vents,, am no acid derivatives and 4-
met hyl benzhydryl -am ne resin used in the peptide synthesizer 5 nmay be

pur chased from Applied Biosystens Inc. (Foster GCty, CA). The follow ng
side chain-protected am no acids may be purchased from Applied Bi osystens,

I nc.: BSD- 112344, 1 Ar g( Pnt) BRERR - NFob crEm rizawtyes Boc- Ser ( Bzl ),
Frnoc- Ser(t-Bu), EL?Y (eBr,Zgj Fnoc- Tyr (t-.Bu), Boc-Lys(O -2}, 10

Foc- Lys(Boc), Boc- G 0(B2I ), “BRbE: ﬁ Egpo f—*ﬁp‘é f—l‘Fs‘ﬁ’?‘%? qu:rﬁ?@nlisn(?frt)
and Fnoc-d n( TriJEQ.BA®- HNs( BIM may be purchased from Applied Bi osystens,
Inc. or Bachem I nc. £ Torr An| sqQl e, dinethylsulfide, phenol,

et hanedi thi ol , and tHi 8aﬁ| %ﬁhi‘a OBIEPReECHE oINS T H oDl BxEhdim cdl
Conpany (M | waukssn. \ab).. NAL rzPr oduct s and Chemicals (Allentown, PA)
supplies HF. Ethyl ether, acid and net hanol may be purchased from
Fisher Scientific (PPEEED ‘S%Pl%e‘:) IRSoEMENphasEE pruancesy ifidreskestamy be
carried out wi tdkenalnalgaﬂiﬁm&dn‘:pdwﬁitsl deesyntNesizern, (Nadel 14304, ; Appl i ed
Bi osystens I nc r’#gﬁ# é] &gg) usi ng the NWP/ HOBt (Qotr on 1) system and
t Boc or Fnoc ch@ 5@ é) lied Biosystens User's Manual for the ABI
430A Pepti d® Syrtthesgaes,q st tna3Baduhy deid | 6 25
49-70, Applied Bios ?ems IncFSl Foster G ty, %%a{u&%ts $oz gt:ePPam

Boc- pept i de- r esiHE® st%f CHER R SRR Eh L plEen e HUC Qﬂlm@ndalﬂdﬁr{ﬁ Q IPNHOS. 26-199)

peptide nay be ext rmgeﬂef:r Qs tah%rrags,l Bhowdd ald %rmgtngfvrahggtag%fcetr C
acid, and the filtrates %}?phl i zed. The Fnoc-peptide resins my '

cl eaved 30 accdFBPAGCEOMEtShEFederRofse2 T iT0duct i on to O eavage

SUBSTI TUTE SHEET (RUL&;%)S e QO/g@ﬁﬁﬂgngirléS% t%%&néz aeﬁag@/ 2003

Techni ques AppI i e systens, Inc¢c., 1990, pp. Pepti may al so
be assenbl & ué‘-ﬁ‘ﬁ‘a %o%%ﬁ?é‘@d 1eﬁeﬁﬁré6hnemlzee ewedehawpexmts

Loui sville, Kent ucky) Pepti des may be purified by RP-HPLC (preparative and
5 anal ytical) using a Wt wm@ntbanﬁmﬁm &Y‘S&'Qﬁ\ :ﬁvﬁan&@ or C18
preparative col um1 0 p, 2. may be used to
i sol ate pepti des, rfﬁrﬁste?t r‘rﬁyeBEl‘d‘ét’éerlrﬁtﬁédtesPﬁgea waditiedr C18

anal ytical col Iaman65ns arfly 4Gexd2h &§don IRV el !ﬁn5§e1(z£f9 J26 LA At er
and 1050 %TFA/CHS r’rgt be delivered to_the analytical colum at a
flowate of 1 VKl ﬁpfﬁ}fg%r\‘& 5°t RBE pP R LR PP YEBVLARS sl YL g IHmersAni no

acid anal yses mmy belipsid @irodced ihe mMHRlsS tRhe0=Fadusystem and processed
eptrdes may be h{drol yzed by vapor-phase acid

usi ng the Maxinma %{ gram P
15 hydrol ysis CI18e€20-240R) Teafiet RaEEPRaGShel Bt Peirg ZBPe dnd
anal yzed by st apdarz, r’&ﬂch@dStéCQhﬁé\l @farites, ThE Ph&0rrd2hddt had: A Manual
of Advanced Te hnl es f @m no AC| d_ Anal %25 Fﬁépp 11-52, MIIipore
0]

Cor poration, MiPBETS ofeyid B Renstd 2R @PRTE EnESl slosiudage be

carri ed ougs 20pb.ysrl\& S;ﬂafd:,oslanE@ﬁ@Dﬁ aé@@t(o%%%s%@ﬁ&%@n Pﬁcré\@:.%%, and in
calibration m J?E)lerformed u§ %: esi um.i odi de_ or  cesi
fpttd

i odi de/ gl ycer of < PHaRAT G558 FREFONARSE yRE sbert%*rlrﬁfq ibye tBe

flight detecti admimysthet(iahrbﬁda@étttsoms&ﬁmpxpmm@&bf&@ﬁi@t@f@ Aie- ben 20
mass spectrone 25 Electrospra SS .S ectrosc may be carried and on
a VG Trio nac%igﬁ%nﬁ:’ep"lpl én%c{’) v% c?%d‘r"é&r Snt-‘-%BHp LRETFN eAtihe
formul ations addscodages iotul he-rentetianer ERYdBbE®, Dénd pieRARE 1 Hsi NY
recombi nang, DNA, & hni %%bfs' usi ng t.hods now.30. known in the art. See,
e.g.. Sanbidok SISHI"., Rctied CrOTEISEEET RULE 25)5 WD106rE8629
PCT/ US00111814TI68 1 thohENa 2O0R1 & oty Ackabered iy Myl 1:2dgEd., Cold
Spring Harbor (198-9). Alternatively, such conmpounds may be prepared by
honbgeneous phase peptide synthesis nmethods. Non-peptide conpounds useful
in the present invention may be prepared by 5 art-known nethods. For

exanpl e, phosphat e-contai ning am no acids and peptides containing such

am no acids, may be prepared using nethods known in the art. See, e.g.,
Bartlett and Landen, Biorg. Chem 14:356-377 (1986). 10 Conjugati on of

pol yet hyl ene gl ycol polvmers (or other nolecul ar weight increasing agents)
There are several strategies for coupling PEGto peptides/proteins. See,
Int. J. Hematol ogy 68:1 (1998); Bioconjugate Chem 6:150 (1995); and Crit.
Rev. Therap. Drug 15 Carrier Sys. 9:249 (1992) all of which are
|ncorporated herern by reference |n their entirety. Those skilled in the
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commercially available or may be nmade by techniques well known to those
skilled in the art. The pol yet hyl ene gl ycol polyners or other nol ecul ar
wei ght increasing agents preferably have nol ecul ar wei ghts between 500 and
20, 000 and 25 ryyodams20r anched or straight chain pol yners. Thepetasvomment of
a PEG on an intact peptide or protein can be acconplished by coupling to
am no, carboxyl or thiol groups. These groups will typically §£1the N and

Ctermin and on the side chains of such naturally occurring &”IHUVOZ["B
acids as lysine, aspartic acid, glutamc actld and cysteine. Since
exendin-4 and other exendins and exendin agoni sts can SUBSTI TUTE SHEET
(RULE 26) VO 00{ 67620 BCTLLSAE! ddSih 59,25 NeQuls 2003,be icepaped by sol i d
phase peptide cheni’stry techni ques, a variet Fres cdn arning

di ami no and di ca&@bdyigi §hegrotpst i W‘«@r:lteﬁ@g@na?h@ma@emmlgr oups can be
introduced forcgonjiigabhanelo G 5 TnenBEasgnt ok ysDt gn 2l se grov' des
for conjugation of an exendin or exendin agoni st ne or of ymers
ot her than pol3ashy@isgécgegeol which can regulate ki dney clearance in a
manner simlar to pol yethylene glycol. Exanples of such polyners include
al bum n and "gel atin. See, Gombotz and 10 Pettit, Bioconjugate Chem,

6: 332- 351, 1995, aMtich ESenblicOTRN 2 ar ghBapy-gef erence in its
entirety. Ut|Irry—-ThE—fUTnU#%rruns—and—éusages—des ri bed herein are 15
useful in view of tA&er mpHafed FAxsgidials pndpexendin aqpnqﬁmmtpéutam t he
conpounds of t he dJuent hobn PASS B 13k xshteyora‘ﬁoﬁg%é By educe; fi00d .
intake and as agents to regulate gastric notility and s OW gastric
enptyi ng, as e\ﬁfd@ﬁ@éélnbwwﬁeemﬂ IBEPTEE T nPR B t2 Yo tHa WreApy yene I mingl S
in 20 ma anybg, used cgndit i ons, &y gs Wwhich can
be all evm;?ﬂed by reé‘ﬁlci ﬁg%’ood |ltr$fae%%gtrm rggg%ﬁ I at 1 ng@ba;gtgr%ﬁcgrmtl lity. The
formul ati ons and dosages of the invention are also effective as exendins
and exendin agoni'sts, and possess activity as agents to | ower blood 25

gl ucose, and thEEE&Eaﬂe gastric notility and to slow gastric enptying, as
evi denced by the abikkhyih0s LRUCRatROS1Pr B0dlials g YOS dseyebraldy
mammal s. The conpounds of the present invention are useful inin vitro and
in vivo scientiTofc thet fdHVID SSFFESLPPat PHnthT Edenhdanstand edieHIn
SUBSTI TUTE |SHEFEE defHEo 2631 H2-00/466629 s R USOO 10 412 18 cOVo 2003160

agoni sts for exanple’in nmethods such as 'those descri bed reln The
conpounds ref erdfOEdIaBBYT® REF FLGth $aFt SSVREIN. Rantous Bxeseyant ¢ arkd-
organi c acids apdnBasesds RuGfbeplilae,5ikns Hg?es%@!é& ﬁ%@,e@lw dHL Y gani ¢
and inorganic acids, for exanple, HCl r, H2S04, H3P trifluoroacetic
acid, acetic a&diPdheFsFnie FRSTF1DREL R&AEERI f oni ¢ acid, tol uenesul fonic

acid, maleic acid, fﬂ.!sm@éé@rﬁfédjh@&@lﬁar@ﬂ@r%élqml%aqc'pﬁxarm§§$i§g}pro€fpared
with bases jnclude ammniumsalts, alkali 10 netal salts, e. g., sodium and

pot assi um Al t £Xeaddnaf Kaas Dasdr SFUSAPFs, € gthe RAadinumexgadhanhdsing
salts. Acetaterp nmqbgszb%% dge andat bbéky@ﬁwa&ﬁ %?cﬁéust $raceypreferred.
The salts may be forned conventi onal neans, by reacting the free acid
or base forms o?OltlﬁérEaFﬁd‘{Rﬁl% &R SRE hin%’Fa#ﬁ)raéldeétﬂ Filee AERI A itqed

appropri ate bas;erg% agi ghd ”fc"keb?:@':.ﬁent E:Qénarezdwrﬂﬂdal\ﬁa ®Rst BEeS Aldselr¥ed
insoluble, or in "sol vent such as water which is then renoved in vacuo or

by freeze-dryiiig tBP B3t AhANiSRgPERED| 3PS BFANGY - XNt iSHGUSEPERS f°6r

anot her i orpson o ishi bAGA®IA-ON rAXERangetheSkiundd QY MAabkan and
Adm ni stration Mdified exendin and exendin agoni st formul ati ons and

dosages of the |nveHFFEﬁP%ﬂ%?HiﬁepﬁPtFnh%Y%w??WPQQﬁQlthqe%éﬁHP%l?|%&§%9Pﬁects

and may convenicgntelk¢nbenps aHded s 2hdat Aemdivpafed Qr Mdl-at EoRSraliet abl e
for parenteral (|ncIud| |ntravenogﬁr i ntranuscul ar and_subcut aneous)

admi ni strati on.SPEAFSEM RS RTWES ThEFeF AT aF 23T -at iFoIFETIRE FRIAESGEES ul
in alternativeicdel c¥eéyediH-as lowbgbddbNgsid ajludtasalin eanl (diapellikngual
and pulnon% y. SUBSTITUTE SHEET ( RULE Zgﬁimo 00/66629 61 PCT/USOO/11814 2 8
NOV 2003 Thd f &36i 6FY PPy (Gr2Ra T 6r RREEST otit s B el étF f of? BHaRFdA- 4 has
been expl ored by nmeasuring exendin-4 in the circulation in conjunction

wi th observation of a biologic response, such as plasma gl ucose | owering
in diabetic 5 animals, after adm nistration. Passage of exendin-4 has been
investigated across several surfg g%%TT?ﬁ?E%ﬁi@TQﬁiﬂdﬁé tract (nasal,

tracheal and pul nonary routes) an he gut (sublingual, gavage and

i ntraduodenal routes). Biologic effect and appearance of exendin-4 in

bl ood have been 10 observed with each route of adm nistration via the
respiratory tract, and with sublingual and gavaged peptide via the
gastrointestinal tract. Intra-tracheal admnistration, nasal
adnlnlstratlon adm ni stration via the gut and subllngual adnlnlstratlon
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nodi fi ed exendin or exendin agoni st and another anti- gastric-enptying
agent, 'such as glucagon, an anylin, or an anylin agonist, in a single
conposition or solution for admnistration together. In other cases, it
may be nore 20 ¥OPYP¥ZYeous to adnini ster another anti-enptyi R§TAGH 1814
separately fromthe nodified exendin or exendin agonist. In yet other
cases, it nmay be beneficial to provide a nodified exendin or exengiﬂ
agoni st either co-fornulated or -separately s th other glucose F @003
agents such as 25 insulin. A suitable adm nistration format may best be
determ ned by a _nedical practitioner for each patient individually.

Sui t abl e pharnagéGFVcéFFEeéc&%ﬁﬁkﬂﬂaéseaﬁrPeeksamﬁ tiezitmehor witlatd mdane 4 -

described in stapdardafgeaul agi ' m ngtop' s

Phar maceut i cal Sci ences%ylcE?\ENHQ%%&{i%{q %ﬁgggyg?g%gz\%eﬁgc%tl?gﬁf‘ e Hethson,
M A. " Parent er aPvSUBSTE TRESIGKEER(OREL Ee26) s WY 046 62 I LPGTNGON{ 111814 2 8
NOV 2003 62 For [ f t.ej_n nd._Pepti : Stagbility and
Stabilizers," Jguﬁlriﬁséjfggft a‘F{gn%el?sla i@%f%ﬁ%g%a%gﬁ%ec%&glogwg 5> mraks C4l
Report No. 19, Sopptmeet 2S: (k888) ZDEomposndsInsefudosien ihbe1éFuanti on can be
provided as 5 [ al , conppsitioons for_injection_or infusion. They

can, for exanpl g?ﬂgg{%%’sp%ons e(f%lpr?ngﬁnl nBFT-T13%S St PABFP2 S L1URRTG ABFE oi |
such as sesane, apsancibsexdad.e oil, or other acceptable carrier.
Preferably, they ar uspended .in_an _agueous_carrier, for exanple, in an

i sotonic buffer sol ﬁolnrpsl“g'lé}mgoﬁ’ﬁco?cab%%t°f4.ed‘ef’81866u}ﬁa57.31915°TI]?§§E
conposi ti ons nmagbséeved eim [datedtly ¢mpreniignalsugtier rkkgaddOnd gehinbgues,

or my be erile filt d.. The c si.tions contain _ pharmaceutically
accept abl e g(in **a?gééuﬁof%aﬁé’egc’gs ggg?ﬁlr adrrﬁ'atnon%é’ﬁﬁlg&?i AR D HESPH| BBFEal
condi tions, sucéndsbphlid3dwlterbdd agems:s-faddveiduldshubl #1&e.i neligderf or >

exanpl e, sodiu 1 reétaattmee/n ceﬁ_iac gcig buffers. A formof repository or.
"depot" sl ow refease prepar & chomiy“ bR’ UsEd G ERAE OPE NS SFEPEARF§

ef fective amoumnwistinfgtderenr glaraskohoweringlalfireered | Dhos thi Bboadstgeam
over many hours_pr_days 20 follow.ng transdermal injection or delivery. The
desired i sot oni%‘?‘f?/oﬁ%ilqﬁigré@goﬁ%%?gﬁe%gfsﬁeﬁ‘&lné'ﬁd? RPN 09 B€ siusesrr
phar maceut i Gal | Jepercimpttablaadagéntifal SUE hariikadeX k@S r Sy @ugg_'ggem§@_di um
tartrate, propyl eneok.t)(%a_%/jdo1_,4 BOl ol.s (such .as.nmannitol and sorbitol), or
other 25 inorganic gani-c “8d u?%%.n%dﬁ'lﬁnﬁ&ﬁf’ﬁpi RSt S-peEPEYiRE in
particul arly fdishufdfter anconbai RB0gESHingRel @BSenthensh adrred egrPEMgls can
al so be formnul at ed, as %har ceyutically acceptable salts (e.g., acid
addition salt ) = or XSAPLEX s het Tt PeBRarRAFRUET cEaduFe3Boad copralif e
salts are non- tioxiNTHYaEkt g SatskhemtoancRtloatingnpat i SABST BURER SEEES: {RULE
26) WO 00/@%@29 Q? PCT/US?O I 1?&4 2 8 NOV 2003 which they are )

admi ni ster&d. THE piBSparatfantof CLUCHM™ER FOTeCRAT PRk thatatePrhefor this

phar macol ogi calaatsierhy a@kkadings tf@dudﬂwﬁl@ahacbﬁﬂ&&?&n chacast g4t Sl L Hof
t he conposition w thaqut re ting the conposition fromexerting its
physi ol ogi cal ?pé:frfoé(&f“.atﬁgﬁn%ﬁgs“bfarifssé:ﬁ"ﬁltggFFe?af'i oHs® i ¥ EpATsi cal
properties incllygedioselingmibe mpddidigceniint clomp acdddiltabas, t s@nsucosal
admi ni stration and incr asiéng the sol ubili ty Lo facilitate the '
adni ni stration Bf- RGREF BOATBAIFRITIAN GPPCERET{TIRFS Y TPAGr e eAIta | y
accept abl e 2al toridiclivee asi doatsl tiams. sakesdsned wss HeRsesE&M aihi ng
sul fate, hydroch]ari.de hosphat sul famate, acetate, citrate, |actate,
tartrate, net hanseesﬁilepgﬁggg‘ffgtﬂea SSUPPSat 819 BR LR R8RS GREt E3tS- while

t ol uenesul f onatiey lepnl ahexyhss) famtdbsartdeduiaat €asd S Phadpaseidical |y
accept abl e sal t3Gan sb%oogéa{: nergsjfer m aci ds such as hydrochloric acid,

sul furic acid, osphorrc Scr e * Ul Tani c acid, acetic acid, citric acid,
lactic acid, tartarhcoaghdeffmtmnion acigolenmbtdases urdstoRifgati€hiin

et hanesul f qgi ¢ aci d, .benzenesul f?cq)néx%q cid, p-toluenesul fonic 20 acid,

cycl ohexyl Sul fam ¢ —acra’ SR %J[ﬁ i CEACTES SOcHTATYS 2978y b prEF 3%y,
for exanple, reacting the free acid or base forns of the product with one
or nore. equivalents of the appropriate base or acid in a solvent or
mediumin which -h-e --salt is insoluble, or in a solvent such as water
which 25 is then renoved in vacuo or by freeze-drying or by exchanging the
ions of an existing salt for anotHBSTIOHTBRHEETSWULENI6E | on exchange resin.
Carriers or excipients can also be used to facilitate admnistration of

t he conpound. Exanples of carriers and 30 excipients include calcium
carbonat e, cal ci um phosphate, SUBSTI TUTE SHEET ( RULE 26) WO 00/ 66629

PGT/ US00/1 3 814 2 8 N O V 2003 64 various sugars such as |actose, glucose,
or sucrose, or types of starch, cellul ose derivatives, gelatin, vegetable
oil's, polyethylene glycols and physiologically conpatible solvents. The
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t hi ckened with a thickening agent such as nethyl cellulose. 10 They nmay be
prepared in enulsified form either water in oil or oil in water. Any of a
wi de variety of pharmaceutically acceptable enulsifying agents may be

enpl oyed i ncl ugdongsssisor exanpl e, acaci a powder, a non-ioni c. sor/ismhasni
(such as a Tween), or an ionic surfactant (such as al kali polyether 15

al cohol sulfates or sulfonates, e.g., a Triton). Conpositions RGNy izmn he
invention are prepared by mxing the ingredients follow ng generally
accepted procedures. For exanple, the sel &tted conponents may be sinply
m xed in a blender or other standard device to 20 produce a concentrated

m xture which spyndhen becadiished:! ovithed ialkueongeptdatd Ol tandype 2
viscosity by the addition of water or thickening agent and possi bW a
buffer to cont#bPefRs ghoafehadnt tomatbSoitut &t 6268AES oinawWhiingi t §£s--'  For
use by the physielaly dNeccameuags, dd.he 2RcRyoNbdedldL qasada ypit form
contai ning an anount of an exendin agonist, wth of w thout ano Rer
anti-enptyi ng thaemoedufisgeapattrient | 3k sFfRGHnNy e aafoghtsagsin @ecarsadnn
agoni st forg usg, i n I tra L@ and_ | .cQnditions in
whi ch gast I’SI c %lrr%“?y%%g”%g %é%e??jé}g?fy&sICso‘l\e/'\:Iggk%ggg%g?e%ﬁ}&lgﬂ% glrng t hose

t hat decrease @oztdipr @ydnakthl oont SUBSH RIERISHERT (RULExRGL=2 SnNOve 2003
WO 00/ 66629 P L1834 g I pr abl y: t han
about 8 or 9 e%(%ggsnt}c%%' hgtgrb%%%?%’u?oﬁ?eal’tg\?e??%rg %lleaté%é%%'ggﬁgesi red.

I n di abetic orpgpricosethntygberandidimliad dial favpl asduced)lirsosdnl evel s are

hi gher than in Qé)lr%%loni ndi viduals. In 5 such-individuals, beneficial
reduction or "Snbothing" of post-prandial blood glucose |evels, may be
obtained. W wll The rtesdgnieegd vf 4drosdin-4 hhe Peehdinwmstefgheeti ve

amount of therapeutic, _agent. Wi vary. W t n [ including. age
and wei ght of 1 neglﬁpeaﬁ%%t ,SEFﬁﬁéé'Lbanz?eﬁ/nlteMs’ %6%%h§g??§%8%%nsdi tri(q3 lr%,gk?%eé%%ood )
sugar |evel or{devel 268f conpacbtiveniaflyasiseist etpdyengin aalye ebtai ned, ‘and
other factors, Such pharnmac ' it . f i i
gastric hypormrilolrﬁfe[yys !gﬁ%aggugjyé%%%aen%?bghggéagégl%ﬁnﬂ i hgfég%%@?

di sorders wherslgasitiioasnot Tei date s dem=atbisahbyer edocetkd, Bne théeeti ve

daily anti; tying dose_of W i be_in the range
of 0.01 orlsgﬁgjsy‘feo aebeguPOSOb%rg “a%éif@‘ger%gg“}r“é\gf%haﬁ%‘gt&8%’{9%%?“0. 5to 2

ng/ day and norreqicgiyer ablyiabbuthemiGror, Orlgtosd eom/mdaypestopia 70 kg
patient, adm nistered.in Si r_ di vj_de exact .dose to be
adm ni stered i lsfe%eercr?laﬁggsby %n‘%tnt gnga%ggegﬁﬁgﬁﬁ?%—%fatﬁdéi%sEagpendent
upon wher e t henyaadendul, apnd adsdpoanmdduses ohirbhpacthhd atlrovatdaotsesdt rehmge, as
wel | as upon 25 the age, weight acgd condi tSSiO ﬁ of /"tg-‘l;e i ndi vi dual .

Adni ni strat i orF¥HENF26EGPR BESTHe FIR &° ig Bf/Shptons or shortly after
di agnosi s mf di abet®s siBhbit uss A N wistalgh@NoABYE bendydnajieat £QD,
preferably subcutaneous or intramuscular. Oally active conpounds y be
taken 30 oral IBP2IRAGOFEPEHESHgRRA ﬂﬁﬁ.ﬂbd’a}ﬁémi ﬁ%r% St %Z%Oafggﬂpeé Tl TUTE
SHEET (RULE 26)mmarfh N y20Rsva\ QRO Gahied Bel/. USROLd BdAnfiboGeseyakiyh in
treating or preventing elevated, i naoopropri ate, or, un_de,si,rcid

post - - prandi al L BHIGE JraeoEEvitevET LY B #8fApBafdstdf ¢t nvention may
be adni ni ster eghadnaRalinedls studead ofa suehsiteatreAtadsayd rdesagendiianges 5
simlar to_)those gi ven above, however, eH:e _cgrrgﬁgnds are. ad(rgn' ni stered nore
frequent|y?’ ot BERMPEETIRRELY WiF - 1512 E 4 e Rt R nbRY S dy *TRE opti nal

formul ati on angdmde a@fcadst NiStgal | WheobicaeapDanisinf dfhexphesent,
application to a patient degendl on 10 factors known in th ﬁrt-gy@g as the
particul ar di sEHEN GUPCHFEBPURTLY 1 HER UeSYPEd “8f PR cPPPHHY R E 1y p

patient. Wil esdhe; corpesadsimmbicdssacal IThibewssesdihil 44 eat thatase=n
patients, they may al so be used to treat. simlar_or_ | i,cal diseases in
ot her vertebrat®s ¥rfq A8CHRRRTLIF G M8 SFAP it AR 'rs%toéquCh g%agwi ne,
cattl e andspoubidsma candespost somni (BLS arndupetd secheas dorsdssddogs and
cats. To assist in understanding the present invention the follow ng
Exanpl es are included which describe the results of a series of
experiments. The experinents relating to 20 this invention should not, of
course, be construed as specifically limting the invention and such
variations of the invention, nGWESTQWITESHEHTORUIG/S) oped, which woul d be
within the purview of one skilled in the art are considered to"-fall within
the scope of the invention as described 25 herein and hereinafter clained.
SUBSTrn7E SHEET (RULE 26) 2 6 NOV 2003 WD 00/ 66629 PCT/ US00/ 11814 67
EXAMPLE 1 - PREPARATI ON OF EXENDIN-3 His Ser Asp Ay Thr Phe Thr Ser Asp
Leu Ser Lys An Met Qu Gdu GQu Ala Val Arg Leu Phe Ile GQu Trp Leu Lys
Asn Ay Ay Pro Ser Ser Gy Ala Pro Pro Pro Ser-NH2 [SEQ ID. NO 11 5 The

P L PP Y T | P I P i R L A [ ~ o — .. .1 \ ™\/.- -

PR T PR



Frnoc-protected am no acids (Applied Biosystens, Inc.) . In general,

si ngl e-coupling cycles were used throughout the 10 synthesis and Fast Moc
(HBTU activation) chem stry was enployed. Deprotection (Fnoc group
renoval ) of the B) ¥ peptide chain was achi eved using pi pefcd/YMI1IE 45|
deprotection of the conpleted peptide resin was achieved using a m xture
of triethylsilane (0.2 nL), ethanedithiol 15 (0.2 niL), anisole (le NU'V 2003
water (0.2 nmL) and trifluoroacetic acid (154nl) according to stdandard

met hods (I ntroduction to Cl eavage Techni ques, Applied Biosystens, Inc.)
The peptide was precipitated in ether/water (50 nmL) and centrifuged. The
preci pitate was™@eedst | Tmatled i39T20 Cgixagndl Ak stdlaeaciwdrantbiymphidalied. -
The |yophilized j i sg@l.V L p.wat : d rqf s about
75% Used in pur T oet i on Sreps and aRETvLr enitay BabETh 4 e TeA i n
wat er) and Sol veren@-0¢ 194 VFFA siupcACKRe RSl yThia ss @pptbaimatosl i 9ti-1g opept i de
was applied to a; ar agty :V. -.18.col rifie 10% taq 40% Sol vent
B in Solvent Aﬂj(')z\j/&e)é@s?fo ?nfﬂnlust?ew(sg)s. §b§§%‘?{/@ao rg%ﬁg%ﬁsg@é% e tidrfilned

i socratical |y usimefres Geeh divdllpwiiogl icoramemousPdreifig actsong averre spoeked

30% t o 600 Sol VAR B SRS T DT ESSFRET LR ey 2DBTRA 200 SheR00620

PCT/ US00/ 11814 w8:h rex3gidientd Acopere80taniGuR-ds)ndliciébe dRmphideinzed-pepti de

gave product peptd havj ng an_observed retention tinme of 19.2 mnutes. 5
EXAVPLE 2 - PRE’E%F@%VGE\BIYGE%&EP%%P%&%?%‘?‘@ &Ph- @y Thr Phe Thr Ser Asp
Leu Ser. Lys Gn Met Qu Gu Ju Ala Val Arg Leu Phe Ile Qu Trp Leu Lys
Asn Ay Ay Pro Ser Ser Gy Ala Pro Pro Pro Ser-NH2 [SEQ ID. NO 2] 10
The above am dated peptide was assenbled on 4-(2'-4"-" :
di met hoxyphenyl ) - Fnoc ami nonet hyl phenoxy acetami de norl eucine MBHA resin.
(Novabi ochem 0.55 nmmol e/ g) using Fnoc-protected am no acids (Applied

Bi osystens, Inc.), cleaved fromthe resin, deprotected and purified in a
15 simlar way to Exendin-3 as describe in Exanple 1. Used in analysis
were Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in ACN) .

Anal ytical RP-HPLC (gradient 36%to 46% Solvent B in Solvent A over 30

m nutes) of the lyophilized peptide gave product peptide having an
observed retention 20 tinme of 14.9 mnutes. Electrospray Mass Spectronetry
(M: calculated 4186.6; found 4186.0 to 4186.8 (four |lots). EXAMPLE 3:
CLEARANCE BY THE KI DNEY The ki dney can play a major role in the elimnation
of 25 some nol ecul es (drugs, peptides, proteins). For sonme nolecules, this
process begins when the kidney filters the blood at the glonerulus to
produce the ultrafiltrate described below The glonerular filter
discrimnates not only on the basis of nolecular weight but also by acting
as SUBSTI TUTE SHEET (RULE 26) 2 0 Nov 2003 WD 00/ 66629 PCT/USCO | 1814 69 a
negatively charged sel ective barrier, pronoting retention of anionic
conmpounds. The free fraction of nolecules in the plasma (not protein
bound) with a nol ecular weight | ess than 5kD and an effective radii |ess
than 15 A are easily 5 filtered. For |arger nol ecul ar wei ght nol ecul es they
are filtered on_.a nore restrictive and limted basis, principally by

nmol ecul ar size, structure and net charge. The cutoff point for glonerular
filtration lies between albumn (67kO which is retai ned and henogl obin
(68kD) which 10 is filtered. Albumn, with an effective radius of about 36
Ais filtered less than 1% at the glonerulus. Once in the glonerulus a

nol ecul e travels to the - proximal tubule where it is either reabsorbed or
it passes on through the loop of Henle to the distal tubule where 15
collecting ducts drain the filtrate into the bladder. Filtered proteins
and peptides are typically cleaved by brush border enzynes in the proximal
tubule, fromwhere they are efficiently retrieved by sodi um am no
cotransporters (scavenging punps). O herw se, nolecul es which are polar,
20 ionized and of |arge nol ecular weight will not be reabsorbed.
Throughout this process netabolizing enzynes in the renal cortex (proxim
tubul es) may al so degrade the nolecule into nore polar nol ecul es, thereby
increasing the -probability for excretion into the urine. Many peptide 25
horrmones (for exanple, amylin, cdAUBSIERYHESHERL (RUBERS) are degraded by
passage through the renal circulation, presumably by vascul ar ectoenzynes
accessible to the plasma, independently of the process of gl omerular
filtration. in those exanples, rates of peptide clearance fromthe plasm
SUBSTI TUTE SHEET (RULE 26) 2 8 NOV 2003 WD 00/ 66639 PCT!uS00111814 70 are
simlar to the rate of renal plasma flow, which is -3- fold greater than
the rate of glonerular filtration. To test whether renal filtration could
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of exendin-4 were greatly increased in nephrectom zed rats conpared to
rats wth their kidneys intact. This data indicated that the kidney was
responsi ble for at | east 80% 10 of the clearance of exendin-4 (see Figures
5 and 6). Exemwb oo/6k6x9l earance rates in intact rats were si mAGYUSOH11814
glonmerular filtration rates expected in those rats (4.2 nlL/mn). Taken
together these results indicate that very little netabolisms em hé@aur
system cally and that nost 15 of the clearance of exendin-4 is ‘8
kidney via filtration (but not by renal inftravascular proteolysis). The

| ow amounts of immunoreactive full-length exendin-4 in the urine are

consi stent W thxkhdbei Rgotiaved by brush border enzynmes in the proximal.
tubule after fiTtration. ese results are also consistent with the fact
that studies perfobf@id ﬁgﬂ’eﬁFFFyl ?d%drs‘?a e&‘ief’guf‘aP?%bl%taa’ﬁ&loigFeé“of

exendi n- 4 yi el dgdcyesye | bt tdreenadeneer plodieteakysmtno daeg..rﬁdatrbon
follow ng | arge_intravenous doses i n ani nal s anal ysi s of %éasma showed

only the preseﬁéémb’PaF?ﬁia% repRagkentith 2REREGRPERBI 25 Khifdar ance of
"daughter” peakseripgbgadiatRiiaf abbhei b |a3Up aBbndedr agat o 4 eduetsn-Ihi s
is in contrast to other_ peptides studied (for exanple anylin and G.P-1),
where the di saﬁﬁéh%fé%%%ﬂo&f RIeE ST paF eprtenHypL @90 BKS vRke a(%%s&?l&@édlw th the
appear ance of danghi ¢rowrlddd-Ec30n Eg@@fém%tﬁb%@gusmtﬂw | slentysloleed 6387
subpepti de degradants. SUBSTI TUT HEET (RUI\_E 26) 26NOV. 2003 71 EXAMPLE 4.
PEG MODI FI ED EXENSHNAUSERT flor P8 spotiitdest "BPErogF eendae thopnists of

exendi n- 4 mayc-fg, é&h@gtemmhpe&siﬂg thePEGn@EQUPo Aty APPrfiehat 5
pcsitions. Loss or alteration of bioactivity has been Treported for

PEGy| at ed PP ot BPR&iantEdr iarigd Hoe & A39e 404r eSéhe? Migusic 8PEES8RAI ns
themsel ves, the,parhigubleSick® aAPSCHRIEADYERS) ARG Chdd Mol 2kbeo coupl ing

condi tions having an adverse effect on the protein. 10 Primary
consi der at i onsIt&pd Ay eRRAT i1dat 18884 entditAsdof Neved rExsnsiinaRgPRéski dney’ of

exendin and exgpgL,a89M SJrﬁcﬁr elaﬁhgecr@n%eﬁeﬂgeof Wredigiqdsigxendi n-4
has a nol ecul ar ‘Wwei ght of approximtely kD and is anionic in nature

with an over aPPPhétatirn g oﬁ0é9550562rr§t1éle9 Novegbeyhykd o|ld§i7¢afnds pH. One

to ten, preieremoﬁw,oam @trtﬂﬁsﬁa%@@oncgemimt sPdmwsb@/QQﬁsl ently
i nked to exendin-4 or an analo exendin-4,  for exanple, wth one PEG

constit uent béihgdp#‘@?@?lﬁé'd 13Thg9%$rzé”<’5flté8€h ‘NewehdhtrastinpEgentshst i t uent
can vary from a gplegcsd ar Mﬁlcah&lgim.é%et 82020, 990y, Pr 6,RKABK ¥n et ween
5,000 and 12, 000. Many of the methods for coval ent attachmeni of PEG

i nvol ve the epBPPbhcakiom Ner-o8B/BREI42H FdélegxBavember Nk 1987 02l 95 nes
that could be ypdifigd Wn%eege@@th&felRE%segfeféHwW%n%Q% and 202,
below). In addition, the epsilon 25 am no groups at these positions may be
masked, thef eb?ntinéibasil?@uﬁhé‘;aﬁﬁlbrﬁr@"‘ﬁ&ﬂﬁFe of the peptide. [SEQ I DNO
211 FCEGTE. TSDL Kot FRGly QUEEFAVRLE|SULKNEPSSAARPRSING CLSER D 1O 2121
. HGEGTFTSDLSKQVEEE AVRLFI'EWL.K ( PEG SSGAPPPS-NH2 2 S NOV 2003 72 O her
positions thateHagpbe nediddtédiny Subdhe BIERYR BFSCEHLLY PePPE. orELLects

equi val ent, fopcexanophe,s ad'reexg§591|ﬁ2&@s%;3]:n gk%fch(aotE@IE and
TSDLSKQVEEE AVRLFI EWL.KNGGPSSGAPPPS- N | D"NO 21 : é( PEG)
FTSDLSKQVEEEAVREF’FMqumsseprs:Wszenp:sEeeqiD N@Jﬂasaed H@E@n:qwe{cpEG)
DL SKQVEEEAYR! Fl: EW KNCCRSSGAPRRS: iR 4dsSEQobR MO 216] o HEEGIFISRGARED)
SKQVEEEAVRLFI EW.KNGGPSSGAPPPS- NH2 I D NO. 217] : HGEGITFTSDLK ( PEQ
KQVEEEAVRL FI EVERNEEPSSEAPHP St NpR s %CSE etBITEN 10g 8J2s tIHGE@PEFSBEBKK JPEQ
VEEEAVRLF BV KMPERSBCAPRRS N2 obh S6Q 1BoMDea218h HHGT IEES Bb%1 KON (PEG)
EAVRLFI EW.KNGGPSS( PPPS- NH2 [ASE 2201 HGEGTF TSDLSKOMEEK (PEG -
AVRLFI EW. KNGGPBSERPRPS- Ni i3 FéEQ-MD%“dQZﬂECEW@GTF'IfSBE KERERENKE ( PEG)
RLFI EW KNGEPSSEAPPPSs Iz . [ §e@at DNO. 222 to -HEECI §d S SIQMaRBAYRK (PEQ)

FI EW.KNGGPSSGAPPPS- NH2 [SEQ I DNO. 22 5] HGEGTFTSDL SKi EEAVRLF| K ( PEGQ

W KNGGPSSGAPPPSXRPBLN [ ZF0 4S5 RENPOWISs OHGEEFETIRES EAVRERIEKT ( PEG)
LKNGGPSSGAPPPS- NHz [ SEQ | D NO. 225] : HGEGTFTSDLSKQVEEAVRLFI EW.KK ( PEGQ
GGPSSGAPPPS- NH2 The three nol ecul es marked with an asterisk above contain
a PEGyl ated Lys residue substituted for a glutamc acid at the specified

| ocation. Those in the art will appreciate that non-K(PEG substituted

mol ecul es at these positions casupsItEATE SHEBDARULEdSPY conjugation of a
PEG noiety to the glutam c side chain carboxyl group, which nodification
is referred to herein as E(PEG. Oher analogs in which Lys-PEG can be
substituted include: [SEQ ID NO 226] : HGEGTFTSDLSKQVEEEAVRLFI EW.KNK ( PEG
GPSSGAPPPS-NH2 [ SEQ I D NO. 227] : HG EGTFTSDLSKQVEEEAVRLFI EWL.KNGK ( PEG)
PSSGAPPPS- NH2 Vari ous nol ecul es, including K(PEG nodified and argini ne
substituted exendi ns, used |n Exarrpl es 5-10 are shown in Table 1, below 2

e Y NI/ M/ — N — g A - AN~ 1 ™ NI ~7 . F eSr/7~< 1 ™~ NI/ raYalte X: IS T eSr—r




[SEQ ID NO 2341: [SEQID NO 235]: [SEQID NO 236): [SEQID NO 237]:
[SEQ ID NO 238]: [SEQID NO 23 9j: [SEQID NO 240]:

HGEGT- - 7*- ' SDLSKQVEEEA7V' Ry- FI EWLKNGGPSSGAPPPS- NH2 ( CH3) - COHGE' | -

- - -, - TSDLSKQVEEZ~LVRLFI EW.KNGGPSSGAPPPS- NH, 9 8 NOV 2003
( CH3) - CH2EGE~- ZTFTSD - SKQVE=-"' EAVRLFI EW.KNGGPSSGAL5Pr ~S- NH2

HG7- GTFTSDLSRQVEEEAV- P. LFI ZW.K( PEG) NGGPSSG, t . PPPS- NH2

H-ZEGTFTSDL SK( PEG) QVEEEAVRLFI EW.RNGGPSSGA- BBPS- NHi

HGEGTF~~SDL SRQVEEE~A. VRLFI EW.ANGGPSSGAPPPS- NHz

HGEGTFTSDL SRQVEEEAVRL EL EW . RNG,. =] P S@EP NH2 e
HGEGTFTSDL SRQVEEEAVP, L- '71EWRN 8 Sg‘EA PP g ssay/screen using an
HGEGTFTSDLSMEMLﬁmwmmﬁNe@m%&wmed in U.S. Patent No.

HGEGTFTSDLSK( P - EEAV, RNGGPSSGAPPPS:
(PEQ COMGZOT. 75+ St SHOVEE SR F B ERT P NCCPRS A BEPEOREGRES Of which

( PEG) CH2HCGEGT F SBL SREDEbd=2ARRT h Bk EYW RNCEPSKARNRS- W2 or more calcitonin
HGEGT FTSDL%E]\/EEEAVRLFI EV\LRNC/-‘GPSSGAPPPK( PEG) - NH2

HG' - k~DTFT RENVEZEAVP, 1Y EWP RRERT PES) PEBGA PPBEaRRS e ThE4 Var R MFEG

modi fi ed exendbasasnse@la:rdlnﬁmarrﬁbmsS wiOch e Wi nal@ 1 RE QY Hegepdt Tabl e 1,
wth the cozresp ¥f results being provided in Table Il (see the end of
Exanple 5 9).°€ 7"‘?36t]“ﬁHf (e P2ty AR as 6d<L R 8 BaeHersY ( Tor r ance,

CA). Al otherapepst descomr e pESPEF sk 415y Nk resyniBesES FBE hodsysuch s%s
t hose descri bed herei All chenicals were of the highest cormer ci al
grade. The cAMP” M%F&e}r noassay was purchased from Amersham The 10

radi ol i gants wer e pori€hasedmbenou Neve Engd and :.N'éﬁlt%hn Boston, 1 MY nRl Nbf
cells (Anmeri can, Type, Tissue Collection, Rockville, were grown.in

DVE/ F12 nedi unth ‘Eo B §t 1805 PREAINDRA rr‘eloé’ergﬁﬁFéhE DR ALl -ut ami ne.

Cells were gr oymv@Ivé)s?OQaandrﬂ/gﬁﬂ;Z/&fg%M di kied %ﬁpﬁé‘derﬂcﬁ dedisum was
repl aced every 2 to tg}?y | s were grown to confluence then harvested

and homogeni zed¥ 5 Hg éiesbof?ff‘ ?oh NgePle BT | "PfhoRStat es wer e
stored frozen c@:ﬁpctﬁfﬁi} thBt tstiSefbtekh TINAK130Q3 2 VB, D04 H 6629
PCTTUSO0/ 11824 74 ELE 5 - G.P-1 RECEPTOR BI NDI NG STUD ES Recept or binding

can be assBssell’ HyFHedSuARAGTL i Rt Hdd¥en IS SYEoeP]| beimm charactesiped

exendi n (9- 39) 11‘5 rﬁmﬂ?|lwﬁﬁﬁh5nmrﬁd19%xaﬂ§ﬁ@¥ bubbereg oMiAInMed19cBIL M o
bestatin, E hosphoram don, . 1 ng/ m bovine serum al bum™n (fraction

V), 1 ngl n1 bﬁ?:’?lf T° AR E“W%ﬁ(ﬁl?”i F 22 G DAV KEPES, O DIF 1RCRSETBE @easure
bi ndi ng, 30 pgmeEOranrg nboteéth&narrad{gorc%epbebgeﬂceacslsaaﬂodnt‘z bgsyspended in
200 dal assay puffer and.incubated 10 with 60 pM[ 1251 JG.P-1 or [ 1251

] exendin (9- 39" SHF TR FBEFREE Lptisusy SFER- 128°% hife R/ oX3PEIrRivs wel |
pl ates (Neyl e cdelsRachest eisedNYs wlenqubations are term nated by rapid
filtration with col hosggt;tle buffered saline, pH 7.4, through

pol yet hyl enei nmi ne- & gy ither SFPP‘Fe?§ Y ARESeAE P-ﬁé‘entlon

Gai t hersburg, a0 ;:ll!“.:‘alrﬁt@cauﬂ'ﬂdfﬁﬂ@ m@&phbbmbakgztb%ve;s{eemmoe\ﬂéllbac I nc.
Gai t her sbur g, conbined with scintillant, and

I\%)%“l FilJ]ters_are

radi oactivity OMn 84 f?lm&ll@et &plvétlé)l PHGI BP3ETRSUTIERE counter (Val | ac
Inc.). 20 Peptidhfpcsdniilons af€ludihg Batlecansaynds LPlJLalecrhboLhES at 6
diluti onsggver a cohcentration range of 10-6Mto 10-12Mto generate
response rves. The biological activity of a sanple can be expressed as
an | C50 val ue, 6%‘5‘10&.‘5' aIted ff ri the raw data using an iterative

curve-fitting program— 25 using a 4-paraneter |ogistic equation (Prizm

G aphPAD Sof t war e ExeE8MVPEferal st CYGLASEIACIL VAT N .BIHJI}ioAssaysbufhﬁeer

125 UM cr el he ki AASE s DS EESTPTETE SRRV AAE 2] 5 BLtov"003 VO

00/ 666. PCT/ USGGIbLEHS 35 thy romaprlet i(A) nSEQ) IMNBMRO: 50 mM HEPES, pH
7.4.  Menbgan n i cO0 assay buffer in 96
wel | filter- b%fsataa ga?ﬁ?{teaéa ((e@lﬁi 'l pérg?%fo%a’ X‘é%dr"maa%?\ﬁ&)’ After 20 minutes

i ncubation at 37C, the assay 5 was term nated by transfer of supernatant by
filtration into a fresh 96 well plate using a MI1|ipore vacuum mani fol d.
Super nat ant cAMP contents were quantitated by SPA i mmunoassay. Peptide
sanples were run in the assay as triplicate points at 7 dilutions over a
concentration range 10 of 10-6Mto 10-12Mto generate response curves. The
bi ol ogi cal activity of a particular sanple was expressed as an EC50 val ue
cal cul ated as descri bed above. EXAMPLE 7 - DETERM NATI ON OF BLOOD GLUCOSE
LEVELS IN DB/DB 15 M CE C57BLKS/ J-mdb mce at |east 3 nonths of age are
utilized for the study. The m ce can be obtained from The Jackson
Laboratory and allowed to acclinmate for at |east one week before use. Mce
can be housed in groups of ten at 22C 20 1Cwth a 12: 12 |ight: dark cycl e,
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anesthesia wth netophane. After collecting baseline blood 25 sanples, to
nmeasure plasnma glucose concentrations, all aninmals receive subcutaneous
injections of either vehicle (10.9% NaCl), exendin-4 or test conpound (1

g) in vehicle. w@bw&@sanpl es were drawn again, using the saneCprswstus e,
after exactly one hour fromthe injections, and plasm SUBSTI TUTE SHEET
(RULE 26) 2 8 N OV 2003 WD 00/66629 PCT/US00/ 11814 76 gl ucose
concentrations were nmeasured. For each ani , the % change |2%IN<PSW
val ue, from baseline value, was calculated. 5 EXAMPLE 8 - DOSE RESPONSE
DETERM NATI ON OF BLOOD GLUCOSE LEVELS IN DB/ DB M CE C57BLKS/ J- m db/ db

m ce, at |east Bapnidm. HamgeXaamrBaayt KhazedaaFhala gaawerkgagbt ai ned fr.om

The Jackson Lasga(l)arat a[a?% a)pd al%owedxto agcel i r’r&te f%r at | east one week 10
before use. M c&ereROUSEE i W olpS ol 2Een aF2723@22e @17 WFi§FE™M2: 12
light:dark cycle, with lights on at 6 am A, animls were deprived of
food for 2 hourgadiefieriid aldidyg cbasel:i ne bl ood sanples. Approximately 70 Al
of bl ood was ﬂiawn,frgm eagcil Lise via eye puncture, after a light 15
anest hesi a Wi t Fafet dphatre. Attrert@PFecPfng basel ine bl ood sanples, to
measure pl asma xHaiceseagonsreminations, all aninmals recei ve subcutaneous
injections of either vehicle, exendin-4 or test conpound. Bl ood sanpl es
were drawn agaiffas 43 (e e procedure, after exactly one hour from
the 20 injecti ofs, a9 asR,ghye0se SopcentIAlEdQRS were measured. For
each animal, the % change in plasnma value, from baseline value, was

cal cul ated and %2%os® Hep&aFdS®TC rel ati onship was ' eval uated usi ng G aphpad
Pri zml'M sof {orvarga,29s PMPAPISE 9 or ©ASJRI C EMPTYI NG A gastric enptying study
may al so be carried out to exam ne the effects of exendin-4 and/or an
exendi n agoni stX23orPHotiR BGn Cd¥stric enptying in rats. Such experinments *
typically foll qwaq, mdiaibcateep ofe haietead 0h1 pUBST | JUhe SHEET (RULE 25)
2 8 NOV 2003 WD 001664 PCT/USQ0/ 11814 77 Scarpignato, et al., Arch. Int.-
Phar macodyr .. Tifért P1E1288F 92F7 1980. Mal e Harlan Sprague Daw ey (HSD)
rats are used. xa2A.l i&ninmal graf,gshoused at 22.7 0.80Cin a 12:12 hour

| i ght:dark cycle (experinents being perforned during the 5 Iight cycle) and
were fed and watd@redsadlri BFt8HP{Di et LI M 485, Tekliad, Madison, W). The
deterni nation ofaagasts’ hta, enRLYi Nl P dts 188 BOMe degs] i bedsdiel ow can be
performed after a fast of -20 hours to ensure that the stomach contai ned
no chyme that Wé@kd iSnPépf8FeSHith 10 spectrophotonetric absorbance
measurenents. GaRsSciiQUaLIkats ¢peei ve by gavage 1.5m of an acaloric gel
containing 1.5% net hyl cellul ose (M 0262, Sigma Chem cal Co, St Louis, M
and 0.05% phendi22:edsi AdRcaFofl¥Twenty minutes after gavage, rats are
anest heti zegh Udag, 3% A2ahglotrdpne, the stomach is exposed and cl anped at
the pyloric and | ower esophageal sphincters using artery forceps, renoved
and opened i nt ¢eda0 AskAFRNeE sBFItion made .ip to a fixed volume. Stonach
content is deriggd, filoguthgrisdensity of the phenol red in the alkaline
sol ution, nmeasured by 20 absorbance at a wavel ength of 560 rm In separate
experi ments on *@éveridl Adehefhe atTyT (He nePdfRER EFRIERPMI |  intestine can be
bot h exci sed and.0pgRed; kNt e an L?édﬁalﬁe'ﬂ%yl§9£(é'§.h9,n-te-l_f\.e-ﬂ:iﬂ@@tgh.%é‘irﬁ)é ghenol
red that could Dé -fec v Bred from'the uppér gastrointestinal Tract wthin
20 25 m nut®s of gaV/8be can then be determ ned. Dye which appears to bind
irrecoverably t@athesgntal uglnadr As:ace accounts for the balance. To
account for a nmaximal dye recovery of |ess than 100% the percentage of

st omach cont ent’¢2ensi f#ﬁg Tept HHe 20V R BRRNEXPIRS¥Ed®ds a fraction of
the gastric 30xaeni art s1aespveed Fromcontrol rats sacrificed i mediately
SUBSTI TUTE SHEET (RULE_36) 2 8 NOV 2003 WD 00/ 66629 PCT/USOQ'] 1814 78
after gavage i fr2gre Safre2 eXperiFent. Percent gastric contents remaining =
(absor bancespat x@,min) A{abserbance at 0 m) x 100. 5 EXAMPLE .0 - Test
Compound I njections Reduced Food Intake in Normal Mce AIl mce (N H Sw ss
m ce) were houded*$ i stable environment of 22 ( 2) C 60 (10) % humdity
and a 12:12 |light:dark cycle; with lights on at 0600. Mce were housed' 10
in groups of four in standard cages wth ad |ibitum.access to food

(Tekl ad: LM 485; Madi son, W) and water except as noted, for at |east two
weeks before the experinments. A kUBSPEIUTESHEETERELEQSpuct ed between the
hours of 0700 and 0900. The m ce were food deprived (food renoved at 1600
15 hr fromall animals on day prior to experinent) and thereafter
individually housed. All mce received an intraperitoneal injection (5
pil/kg) of either saline or test conpound at doses of 0.1, 1.0, 10, and
100 pg/kg, and were i nediately presented with a pre-wei ghed food pell et
(Teklad 20 LM 485). The food pellet was weighed at 30-m nute, 1-hr, 2- hr
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determ ned for several test conpounds, and the results appear in Table

| T_, below SUBSTITUTE SHEET (RULE 26) 2 8 NOV 2003 79 Table |

G MP- 1Lkaetite cl assSuppressi on EC50 nMED50 ug/ kg exendi n40.270.21 SEQ ID
NO. 228>10001.80 SEQ T'D NO. 2291.110.08 SEQ | D NO. 2300. 60. 12 SEQ 1D8N¢QY 2003
2310.696. 70 SEQ I D NO. 2322. 70weak SEQ I D NO. 2330.462.40 SEQ | D NO.

2343. 22weak SEQ I D NO. 23523weak SEQ I D NO. 2361022.40 SEQ I D NO 237149NA
SEQ I D NO. 238458NA SEQ I D NO 23960. 414. 5028EQ I D NO. 240157NA 5 One
skilled in the art would readily appreciate that the present invention is
wel | adapted to carry out_gLé_pe obj ects and obtain the ends and advant ages
mentioned, as well as thosé inherent therein. The nol ecul ar conpl exes and
t he nmethods, procedures, dinedatpents, nol ecul es, specific 10 conpounds
descri bed herein are pres ntlE%L rgpresent ative of preferred enbodinents are
exenplary and are not in detr¥as?  linmitations on the scope of the
invention. Changes thereigly ang' gaey,-ases Wi ll occur to those skilled in
the art which are enconpassed within the spirit of the invention are 15
defined by thhe scope of (¢ &4 #8234 £2Ri 4+ be readily apparent to one
skilled in the art that aMar YWiRgxgkhskietusdoiys, and nodi fications nmay be
made to the invention disclosed herein without departing fromthe scope
and spirit of the invent iy, S2YsXafp05%F 2008 AP 36166629 PCT/t 1S00/ 11814 80
Al patents and publi catigans gignkbenedeknsdnes1spashfskGakilgnxasg kadi sative
of the levels of those skilled in the art to which the invention pertains.
Al'l patents andclpubid c&dzen&-are herein incorporated by ref erence inits 5

enti _r}_ty H)ld hedsams_ exfjenltyl &yl té_asgctgaekn@léﬁ/ic;iqalm_apubla;scatabgﬁz\éva@r
specifically and individually_indicat €.S0 incorpor atec

reference. The inventi ddlyi Ehustaaut S?fegff b&ééﬁ?é&”ﬁg%aéﬁ gaagﬁ-?f alg%Q ]r%)}\]%'ezm]
practiced in the absencexafa;anyAlheMeia,0ranel REBN Sre 18cépendad1oN peb,

limtations which is not specifically_disclosed herein. Thus, for exanple,
in each instance herei n "OAPPSPIEAR: t BE¥Ry "E8Rpr FEEAGTCLiM&nsi sti ng

essentially of" and "consi-stiiRdgalcinay pb%ln@mbaﬁegll%w&neeidrher of the
other two terns. The terns and_expressions, 15 which have been enpl oyed are
used as ter¥s of descri pfi@tkYaad2AbReoidnd nmitation, and there is no
intention in the use of z5ueh Léw g anm,expressi ons of excludi ng any

equi val ents of the features shown and described or portions,thereof, but
it is recogni zeBreTed HRGUSONBAFEi BBAT JiTeqr 8T pdR%1pI*E220 XR3hi fitte
scope of the inyentiogagl,ai REE,,, TRES:;, | KashpUk#l,;pexandersinggd tdat,

al t hough the present invention has been_ specjfically disclosed by
preferred embodk#daet sXadmd- opEfonala2seattfzs, X3di ?P%a}f?adh R Akdri ation of

the conceptg) hepgt fier ASH-33641MBYo0Es r EsON-adxiyDgbycihosaiskilled in, the
art, 25 and that such nodifications _and variations are consi dered Fo be
within the scop@lElfll%emté’]igﬁr\)’éﬁt“ieoﬁ“%sNﬁ%]f]'inJrégaB&n?hbncja‘tﬂfe EGTcPalfYE. In
addi tion, wher egfeatdrHs fly :83RECES] Of o tAMDULNEEBREDSN @ dndjeseribed in
terns of I\/arkus% groups, those skilled in 30 the art will recognize that
the invention iBrafetERiecdby SOBSTFFERE SLUEET- (RULE 26) 2 8 NOV 2003 WO
00166& PCT/ US00/ 1181 &l rd@3C ixBadi h Nad &I @bmpbynéndindldisrl twesber or
subgroup of __ nenbers of the Markush group. For exa{g)rllca%, if Xis .described
as sel ect ed®¥ r o EFRLYrRG E3nEF St Mg 5. BPbRi RS 8 FAB & odi ne,
clains for X being bpafdieeandrel 8hose ScdmiouXdbeivhgrbiomam andcohl ori ne
are fully described._ The inventi oB has_been gescri bed oadl y and
generically herein. EfIFFEY RS eniPPoher "E5Ed 85“3?1591%5{@%% 3 ¢%§¥ oupi ngs
falling wthin pbgrgpiefdihedicscivegsure also formpart of the invention.

This includes the geperjc 10, descr | %i on of .the igventi Qn Wi th % Qvi so or
negative limtation®y iy Cé’ﬁ}'?ogg 7 e24° MECEEr "FFBRTT Heegents, °F °F
regardl ess s§ whgther or not the excised material is specifically recited
herein. O her enbodinents are within the follow ng clains. SUBSTI TUTE SHEET
(RULE 26) 82 CLAIMS 2 6 NOV 2003 1. A nodified exendin or agonist anal og of
an exendin conprising an exendin or agonist analog of an exendin linked to
one or nore polymers selected fromthe group consisting of: polyethyl ene
gl ycol polyners, polyam no acids, albumn, gelatin,



succi nyl -gel atin, (hydroxypropyl)-nethacrylam de, fatty acids,
pol ysaccharides, lipid amno acids, and dextran. 2. The -nodified exendin
or agoni st anal og of an exendin of claiml1l, wherein said exendin or

agoni st anal og wbofséekendin i s exendin-4. 3. The nodified exeariusooaonsi4
agoni st anal og of an exendin of claim1l, wherein said exendin or agoni st
anal og of an exendin is linked to one polyner. 4. The nodified? §xNO¥i 208%
agoni st anal og of an exendin of claiml, rein said exendin or agoni st
anal og of an exendin is linked to two polyngrs. 5. The nodified exendin or
agoni st anal og of an exendin of claim1l, wherein said exendin or agoni st
anal og of an exendi nPief 41 redectoinpotihe € ea folyhRes whbre Tgs 18di pPheds.exendi n
or agoni st anal og_.of exendin _of any Qf «clains 1-5 wherein said one or
more pol ymers e%%%h’rr‘&%alrﬁﬁ’ébeul é‘f’*aweilah?%e be% ViE Y82 AR DD, A0h Xapas He
nodi fi ed exendi nioroagodli st anal og of an exendin of any of clains 1-5,
wherein said one or nor olyners are se|lected fromthe group consisting
of . pol yet hyl ene gIVc%qee%ﬂcijlﬁﬁresCaﬂﬁo‘ﬁfﬂi/é’ﬁie%léd‘ﬂ%uf8.@5.‘367I'h7éamdil$<ﬁed
exendin Or &YONKS4 3,288k OgnSépuenteRdisi &t &d Hrdn’ proWhgsSbgrSaind one or
nore pol yners are pol yam no acids. 9. The nodified exendin or agoni st

anal og of an ex RFOFENA &7 8-2hkEr %13t i9%i-d pol yani no acids are sel ect ed
fromthe group consisddfega@flypal yid ysiuge, poly-glutamc acid, and

pol y-aspartic acid. 10. The nodifjed exendin or agoni st anal og of an
exendin of any of JLEHRF2PYY, Zanket et¥izsai d exendin or agoni st anal og of an

exendin is linked t asRizdiioReter o8 Lt ,2003r8PrE: R RBohRRPUIH an
epsil on am no gr?oﬂlgﬁp on a lysine amno acid of said exendin or a%g;li st
anal og of ar’ ex 2 i GL) TRETRHT| ¥3d LExEhEi ¥F OrYZagBRFSt PERERTRP lof Hds’ |
exendin of claigad, iswaeyei Rasiid pREi §i %;@Pﬁ%@dh@aﬁin@g%ﬁg iasn%'e%g of anm
exendi n conprises an .amno acid sequence according to SEQ I'D NGs: 211-240.
12. The nodi fi RFEXEAYFIOR 8goMett ? oF SheaRTeRaplft Y Fladiapm Xaazs
wherei n sai d nogh filed cexendi;:nxes;:200043 R4, 08n@f x4, %@Cﬂn@eﬁgﬁaéhéfg an
am no aci d sequence selected fromthe grqoup consisting of SEQ D NO 219,
SEQ ID NO 220°eLfifFesESTrP Rep: 2HAOPERlirRe HBLPRTUATEXEAINN or agoni st
anal og of ars exgneiraiehiclkai Mydre Wharmirapsgl g, nadi-ked exendi n or agoni st
anal og of an exendin conprises an am nQ acid sequence sel ected fromthe
group consisting of ASEQFFABNRICEC2AN SARFCIRELY PTNEF TR aspact Thesrasi Aliled
exendi n or agonisdfeataldogonboandexaitliviieotnskai &% lsormihiar i widd L yppdi fi ed
exendi n or agoni st anal og of an exendin conprises an am no aci d sequence
sel ected from tHfigtSupt € ofSiARI ng 28t SEGHDORORL 206¢%3Rd LSERFR T AU 7227.
15. The -nodifieth.exentdia &F BAONixah, aNAlAG, 0bnancexetidhaki16kak Mdaa,

wher ein Sﬁ;’-’% exendi n or agoni st anal o? of an exendin_is linked to one or
nore pol ymet¥s i TAF &F R6T7 cAfboxyl ALlar 196 AF JhGipXers $& AsBxendiH:or

exendi n agoni stxaalf. i e 410djeli 68 Sx@NAidl REnagORASY, B9l g Hf s@?;e%%%i n
of claiml1, wherein said one _or nore polyners areﬁllnked to the N or
termni, or theN2RdOoE L¥ar nfadi130s e CThEtAS $R219ndS oM dvwoeUaRFno aci ds

of said exendi it yagQRcsheanRhNg of A 84 218; Ny 2003 exend B1uwhgsgj,n
said am no acids are selected fromthe groueiconm sting of lysine,

aspartic aci d, T EAPE SLFd, X3t tyHS 78, V¥ Fheenbdli FlePreRERdi haen
agoni st ana@sog if ran exendiup Riagl 8é Mhe orWAGPBERyBAILhieRe QEajfiDEE POLYNErS
are linked to svai d exendin or 8 oni st apal og of gn exendin at one or nore
ani no aci d si d&'ch& n “AOFEPREE M AH 8 fd2yr 18 afbdxyilik %G B8P, X2 4% one
or nore am ne QqulGarkexyki engr aps, I1S8.A1A Bt hed; ofadmkingia wedifsed
exendi n or agonjst anal of an_exendin_of claim ig conpri si &9 | 1 nkin

Tyr .

. : g
sai d one or noré by 5 88FH Bxeéfdi B or NhigoRt £TlanStEgS oY %n EEndi n.
19. The nethod aify claaihmzl8, GWesie Xasai Gelri-oki raLy €1perbeynedr byer-z,,

sol i d- phase,.synt.hesi.s. .20. A phar eut i cal, conposj tion conprisjng .a

nodi fi ed e%@nd{%%yo?lyaSSﬁFlstsegn%ggﬁdf'zléh.éle&e% ?381“ °&i nri fn*fj%a} -
pharmaceutically acceptable carrier. 21. A kit conprising a nodified
exendi n or agoni st anal og of an exendin of claim21 and instructions for
use or packaging for use. 22. A pharnmaceutical conposition for use in the
treatnment of conditions or disorders associated with hypernutrition, or in
reduci ng the appetite or wei ght GUBSTIBUDE S88EETERULE 28uppr essi ng gl uca~on
secretion, or in nmodulating triglyceride levels, or for use-in |owering the
plasma |ipid | evel of a subject, conprising a therapeutically effective
anount of a polyner-nodified exendin or agoni st anal og of an exendi n of
claiml1l in association with a pharmaceutically acceptable carrier. 23. A
conmpound conprising an exendin or agonist analog of an exendin covalently
| i nked to one or nore pol yethylene glycol polynmers, wth the proviso that

2 . R - . . T P . L . o I S, 1 ™ QNI 1 . S, 1 ™



<400>1 His Ser Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Qu Ju 15
10 15 Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay Pro Ser 20
2530 Ser Ay Ala Pro Pro Pro Ser 35 <210>2 <211>39 <212>PRT )

<213>Hel oder maSuspect um <220> <221>AM DATI ON <222>39 <223>Ser in gdiNdVor2003
39 is am dated <400>2 28 Novenber 2003 Hs Ay Qu Gy Thr Phe Thr Ser Asp
Leu Ser Lys Gn Met Qu Au 15 10 15 Au Ala Val Arg Leu Phe Ile Qu Trp
Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser3@y Ala Pro Pro Pro Ser 35 <210>
3 <211> 30 <212> PRT <213> Artificial Sequence 2 <220> <223> Synthetic
Am no Acid Sequenceg <4Q0>.3 H s Gy Au Gy Thr Phe Thr. Ser. Asp Lou_Ser Lys
Gn Mt Gu d E“ i&@’ %g(}lggaﬂ EEAI éeVa@EfAr%laL “‘Sﬁ?m &y %l!i'r)gaal‘_%usﬁﬁs Asn
Gy Ay 20 25 36r<@lp>2ie xs21dXadQ,-75218ry PRIy <> i iddLicly FQQUKRRGS,
<220> <223> gt_hegi_c Agi_n Aci d Sequengce <220>  <221> AM DATI ON <222> 30
<223> Ay in pB&fti 6A*B0“¢F's Hattef ea 052 S XGEW CaTa] VRSP eoRENTAY
Ser Asp Lou Seprbyscfdgrdiined uhlbproline r Momebhy1AianVad; Ay Loupahggll e
GQu Trp Leu_Lys Asn @ Gg 20, 25 30 <210> 5 <211> 28 <212> PRT <213>
Artificial BequBfice” <2%bs P& el PcMBRF N 3 i WP ERRy RN @ 2ap %325 /<221 >

AM DATI ON  <22232a 28 x£223XA8Y, iNkd1ositd0n, 2%4s, ard4la] eda28, Neyerber 2003
<400> 5 Hs Ay Qu @y Thr She Thr Ser Asp Lou Ser Lys G n Mt uGu 1
5 10 15 G u A'a2wval X3¢y’ LOPBheX a7, AP Fr pAEdisr L8232 X88:25082Xg8:25

<211> 39 <2123 PRI1£2133pActbligi gte SO0URNGRNE22303s £R2BIISWHIS i e A NO
Aci d Sequence <220> <221> AM DATI ON <222> 39 <223> Sex in position 39 is

ami dated 3 28 RBYENDEr F5G03PRAPBRI FPIHXEIGY oy BFY/HRPS A2 T fddedasp Leu

Ser Lys G mnoleno@mbdd U3, 115940 dbriQds Avavval chegatsuafisidd € Gu Phe Leu
Lys Asn Ay Gy Pro Ser 20 25,30 Her Ay Ala Pro Pro Pro Her 35 <210> 7

<211> 28 <2125°Rpeunds{33dapEified dthEddeice ceBROVNCAZ22R3 Synt heti ¢ Ani nb.
Acid Sequence <220°acccdalngAbb i |ddbecidddy 28122380 ASEhd dt PRYIJViR28 IS
am dat ed are compounds where Xaay ig Leu, Ile, Val or pentylglycine,
more preferably Leu or pentylglycine, and Xaa;s is Phe, Tyr
15 = or naphthylalanine, more preferably Phe or naphthylalanine.
These compounds will be less susceptive to oxidative
degration, beth in vitro and in viveo, as well as during

synthesis of the compound.

20 FORMULA II
Exendin agonist compounds also include those described
in U.S. Prcvisional‘Application Ne. 60/066,02%, including
compounds c¢f the formula (II} {SEQ ID NOC. 202]:
¥=xai“Xaa, Xaas; Xaas Xaas Xaas Xaa; Xaas Xaas Xaay
25  Xaaj; Xaai; Xaay; Xaapq Xaais Xaa;s Xaajyys Ala Xzajps Xaazg

Xaa,;, Xzaz; Xaaz; Xaaxy Xaazs Xadze Xaazr Xaajzg—Z;; wherein

Xaa; is His, Arg, Tyr, Ala, Norval, Val or Norleu;
Xaa; is Ser, Gly, Ala or Thr;

30 Xaaj; is Ala, Asp or Glu;



<400> 7 Hs Ay Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Gu Gu 1
510 15 du Ala vVal Arg Leu Phe Ile GQu Phe Leu Lys Asn 20 25 <210> 8
<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <WO®¥6662921> AM DATI ON <222> 28 <223> Asn in pd&F{SERIg8 s
am dated <400> 8 HHs Gy Au Ay Thr Phe Thr Ser Asp Leu Her Lys d@n Leu
Gu du 151015 Gu Ala Val Arg Leu Ala Ile G u Phe Leu Ly?ﬁ?m@%m
<210> 9 <211> 18 <212> PRT <213> Artificig Sequence <220> >
Synthetic Am no Acid Sequence <220> <221> VARI ANT <222> 9 <223> Xaa
stands for Pgly <220> <221> AM DATION 4 28 Novenber 2003 <222> 18 <223>
Ser in positionkdd; iis dbdalevald00=21l9 Neoslehyod@lphe Thr Ser Asp Lou Xaa
Phe He G u Phe Rro.,Pro 10 15 Pro Ser <210> 10 <211> 18 <212>
PRT <213> Arti fgéigﬁllssééaeﬁﬁériﬁ’20> <223> Synthetic Am no Acid Sequence
<220> <221> VARMANEs €222>TH0 «22@phxhylstantsef or naph <220> <221>

AM DATI ON <222§ 18 .<52%,%> Sler ;_rn_ position 18 is am dated <400> 10 Hs Qy
G u Phe Thr Ser %%bJLou fet )(?aa "le u Trp Pro Pro Pro 15 10 15 Pro Ser
<210> 11 <291>X48; i2k2=z, PRATr <X XarArtificial Sequence <220> <223>

Synt hetic Am no_Aci d Sequence <220> ,<221>.AM DAT 222> 18 <223> Ser in
position 18 is ﬁ?r?%la’tsegﬁéﬂo %r‘iail’HiVsalG 50 ﬁup%ﬂr%r\‘l' §(j‘ru'Asp Leu Met Phe
Val Qu Trp ProxPim Psoald, 3el) I%e, Pral Sepert@A@iytine<@iiMed8 <212> PRT
<213> Artificia Sequengie <22%]>e .<223> Synthetic Am no Acid Sequence <220>
5 28 Novenber 208%1:<231%RNIDAFFON <222> 18 <223> Ser in position 18 is
am dat ed <400> f2aHi $sGya GruiRBe Thr Ser Asp Leu Leu Phe Val G u Phe Pro
Pro Pro 1 g 10,15 Pro, Ser <210> 13 <211> 18 <212> PRT <213> Artifici al
Sequence <229> *33u33S P 1R B¢ PAni no Aci d Sequence <220> <221> VAR ANT
<222> 11 <223> Xaa& ,standbafdreu,Bage, pentylglycine, Val or Met; v

Xaa;s is Ala or Glu:
Xaa;e is Ala or Glu;
Xaa;7; is Ala or Glu:
15 Xaa,s is Ala or Val;
Xaazg 1s Ala or Arg;
Xaaqz; 1s Ala or Leu; ~
Xaaz; is Phe, Tyr or naphthylalanine;
Xaa,; is Ile, Val, Leu, pentylglycine, tert-butylglycine or
20 Met;
Xaazy 1is Ala, Glu or Asp;
Xaa;s is Ala, Trp, Phe, Tyr or naphthylalanine;
Xaazgs is Ala or Leuw;
¥masy is Ala or Lys;
25 Xaazg is Ala or Asn;
Z, is -QH,
=NHz,
Gly~Zg,
Gly Gly-2Zz,
30 Gly Gly Xaas1=Za,

SUBSTITUTE SHEET (RULE 26)



<220> <221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated <400>
13 Hs Ay GQu Phe Thr Ser Asp Leu Met Phe Xaa GQu Trp Pro Pro Pro 1 5 10
15 Pro Ser <210> 14 <211> 18 <212> PRT <213> Artificial Sequence <220>
<223> Syntheic Am no Acid Sequence <220> <221> VARI ANT <222> 11 <223> Xaa
in position 11 stands of tBug <220> <221> AM DATION <222> 18 <%2§>N'%ﬁr2m
position 18 is am dated <400> 14 Hs Ay GQu Phe Thr Ser Asp Leu Le e
Xaa Gu Phe Pro Pro Pro 15 10 15 Pro Ser £210> 15 <211> 18 <212> PRT 6
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated <400> 15 Hi s
Ay du Phe Thr Ser Asp LeuyMety Ph@ahl%eﬁcsh Trp Pro Pro Pro 15 10 15 Pro
Ser <210> 16 <211>.18 <212>-PRT IfIZCI al Sequence <220> <223>
Synthetic Am no Aci d Sequente 2>b° AM“BATI ON  <222> 18 <223> Ser in
position 18 is am dated 281Now. Jeynbéaaazos)ézr @ﬂoaslgzezhi s Ala du Phe Thr Ser

Asp Leu Leu Phe Ile Qu PE: % ]ZT'fO %9 15, Pro Ser <210> 17 <211>
18 <212> PRT <213> Artific a lf'éhc > ¥2533-%ynthetic Anino Acid

Sequence <228> <221> VARBMCl%Z%ai (92 .ser( 8Ty %223Raaf@azj,n positions
14-17 is tPro <220> <221 I\éDAg ON <222> 18 <223> Ser in position 18 is
am dated <400> 17 H's d y 3Pt S SASpCLEUARRLXFhe X3d Fu Trp Xaa

Xaa Xaa 1 5 10 15 Xaa Ser'y <2h0xak8, geasll%rlaﬂ gzaa?aﬁmx% aé t3figial
Sequence <220> <223> Synthetic Amno Acid Sequence <220> AR ANT
<222> (15)...(17) <223> Xaa in positions 15-17 is tPro <220> <221>

AM DATI ON  <222> 18 <223£ﬁersﬂmm@§1 tdean sb8 &S amgegt&q Reh o Hi s
G u Phe Thr fer Asp Leu é% 6&0 28 Trp Pro Xaa Xaa 0 15 Xaa Ser
<210> 19 <M1> 18 <2125%P 3]

Xaas, Xaasg, Xaayr and Xaajz are independently v
Pro, homoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine or
N-alkylalanine} and

15 2> is -0OH or -NHa;

provided that no more than three of Xaa,, Xaa,y, Xaas, Xaas,
Xaay, Xaas, Xaa, Xaaj, Xaaiz, Xaa,;, Xaaj;,, Xaais, Xaaie,
Xaayr, Xaays, Xaa2z, Xaay, Xaaz, Xaazs, Xaazs, Xazyr and Xaasg
are Ala; and provided also that, if Xaa; is His, Arg or Tyr,

20 then at least one of Xaa;, Xaa, and Xaas is Ala.

Preferred N-alkyl groups for N-alkylglycine, N-
alkylpentylglycine and N-alkylalanine include lower alkyl
groups preferably of 1 to about & carbon atoms; more
preferably of 1 to 4 carbon atoms. Suitable compounds of

25  formula (II) include those described in applicatioh Serijzal

No. PCT/US98/24273, filed November 13, 1998, entitled “Novel
Exendin Agonist Compounds”, identified therein in Examples
1-89 (“Compounds 1-89,” respectively), as well as those
corresponding compounds identified therein in Examples 104

30 and 105.



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT <222> (14)...(17) <223> Xaa in positions 14-17 is hPro <220>
<221> AM DATI ON <222> 18 <223> Ser in position 18 is am dated 28 Novenber
2003 <400> 19 H¥9 00¥8629F u Phe Thr Ser Asp Leu Met Phe |l e G uPQrpstEatsiXaa
Xaa 1 5 10 15 Xaa Ser <210> 20 <211> 18 <212> PRT <213> Artif Bc"égg’\ﬁma
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> VA

<222> (15) ... (17) <223> Xaa in positions % -17 is hPro <220> <221>

AM DATI ON 8 <222> 18 <223> Ser in position is amdated <400> 20 H's Ay
G u Phe Thr Ser Asp Leu Met Phe Ile Qu Trp Pro Xaa Xaa 1 5 10 15 Xaa Ser
<210> 21 <211> 18 azazerfw sqmszmmtﬂa:@mlﬁecummenatgzﬂmuﬂa%?sose .
Synt hetic Am no ﬁ\ d gugnce §220> l<221> VARI ANT = <222> (14% . (17) <223>
Xaa i n positionS"TAS17 ¥4 Pro 292082 Lo 1SRRI DATIIERE REsfrrangy > iSer
in position 18 Hssantdalsd qmnz.%.fleirzsb@yxﬁ uisheidhr Ser Asp Leu Leu Phe
Ile u Phe Xaa Xaa Xaa._1 5 %?Xaa Ser <210> 22 <211> 18 <212> PRT
<213> Artificial Sequﬁ?lg%r%eﬁ(ﬁre 35 SymRME % “AnitAETARS d' SeqiieRERI%220>
<221> VARI ANE x2332>5q ). . (17) <223> Xaa in positions 14-17 is hPro <220>
<221> AM DATI ON <22 >%§’L8 %ngb Seg igAgom tion 18 is ani dated 28 Novenber
2003 <400> 22 His Gy & Ee fT “88r° AsPPREt IR O PRE P ER dIF) PHEE XA Xaa
Xaa 1 5 10 15 xXaa iRem1s210> 23 <211> 18 <212> PRT <213> Artifici al
Sequence 9 <220> nt hetic _Am no Acid Sequence <220> <221> VARI ANT
<222> (14)...(17) <2%§f%rae4]r?rﬁo§|hﬁ8n§°"ﬁf’%’fisi SINMERFBU D AFT) whoysin

AM DATI ON <222}'¢aé.ﬁ ig?223a.Ser in position 18 |s am dated <400> 23 Hs Ay
GuPheThr er Asp Leu_ Met heII Gu Tr aXaaXaa 15 10 15 Xaa Ser
ol0o 54 TS 1o CEATARaS 2251 550RF { FITHA R SoR en EAERI L 2GS wherein

Xaa; is Ala. v

?referred are those compounds of formula (II) wherein
Xaa;q 1s Leu, pentylglycine or Met.

Preferred compounds of formula (II) are those wherein

15 Xaa;s is Trp or Phe.

Preferred compounds of formula (II}) are those where Xaag
is Ala, Phe or naphthylalanine; Xaa;; is Phe or
naphthylalanine; and Xaa;; is Ile or Val.

Preferred are compounds of formula (II) wherein Xaai:,

20 Xaase, Xaaszy and Xaaj are independently selected from Pro,
homoproline, thioproline and N-alkylalanine.

Preferably Z; is -NH:.

Preferably 2, is -MNH;.

According to one aspect, preferred are compounds of

25 formula (II) wherein Xaa; is Ala, His or Tyr, more preferably
Ala or His; Xaa:; is Ala or Gly:; Xaag is Phe or
naphthylalanine:; Xaa;s is Ala, Leu, pentylglycine or Met;
Xaa;; 1s Phe or naphthylalanine; Xaaz3; is Ile or Val: Xaas,

Xaasg, Xaajzr and Xaajs are independsantly selected from Pro,

SUBSTITUTE SHEET (RULE 26)



<223> Sythetic Am no Acid Sequence <220> <221> VARI ANT <222> (15)...(17)
<223> Xaa in positions 15-17 is MeAl a <220> <221> AM DATION <222> 18

<223> Ser in po%é&n .48 I's amdated <400> 24 H's Gy G u Phe ghfyshphi14$P
e el

Leu Met Phe Ile rpk Pro Xaa Xxaa 1 5 10 15 Xaa Ser <210>

<212> PRT <213> Artificial Sequence <220> <223> Synthetic Ani do8AVY 20
Sequence <220> <221> VARI ANT <222> (14)...(17) <223> Xaa in positions
14-17 is McAl a <220> <221> AM DATI ON <2223418 <223> Ser in position 18 is
am dat ed 28 Novenber 2003 10 <400> 25 His Gy G u Phe Thr Ser Asp Leu Leu
Phe Il e Qu Phe Xaa Xag.Xaa 1.5 10 .15 Xag Ser <210> 26 <211> 30  <212>

PRT <213> Arti i1 MIE SadiBncE L3R T8, 550 e R P TR TR R 2B dforeE
<220> <221> AMAATIEN me222pr8fe @3> selry | Fopoghid furally g, aps datied <400>
26 Hs Ay Gu Ay Thr Phﬁ_Thr Ser A&sfp Leu ]'?“er L£“Gin Mt Gu u 1 510
15 Qu Ala Val Arg PEGOPRESTI R G SPPS LAY yRI 9 1§Y a8RPCS0 $5P86254p>
27 <211> 28 <ZZerREc<idBpoddsd fircilabeSequsace:r ¥2m1a<223y Syekbehic
Am no Acid quuence <220> <221°sj}> AM DATI o%l <222> 28 <223> Asn in_position
28 is ani dated <SFFO>I87RHF LN ABIARe: STIRLYPRE Fhi7 SERandS Pedr SBEPLGE A n

Met Gu Gu 1 0 kaa, 4 Aldo¥ablAr oxd£U iBhR1 Al 62 Griir TriadeusLeseAsh 20
25 <210> 28 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>

Synt hetic Am no BRATFIELGLBALRS < 2ARs 182BNE oMVITSAT) R2e DD AL D8 SED P ABK /i n

position 28 is asat §dard 0028 rHesuH ¥add, Ui A1 alhL.th e rTREnSQL gAGRi hEUY
Ser Lys Gn Leu Qu Gu _15 10 15 28 Novenber 2003 11 Gu Ala Val "Arg Leu
Phe Ile A u Phe #3u: 13& 3d@n0r2Beds o>t yPlacpridysg XapmispRa<pisslin:g

Artificial S@quqyeg4 22021 5, <223> @@_t&_etﬂeatgmgmpcﬁ@éﬂ efVens a2 221>
AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 29 H s A a
Gu Gy Thr Phe XAfs Sev MdporeflGeriadys G Mide@rciiua 22e §s1dlaserFal Ala
Val Arg Leu Phe {df£ G4 AaQeoEeHré-ySXzﬁéP 20 143 ©4193u30xaa,; is Phe or
' naphthylalanine; Xaaz; is Ile, Val or tert-butylglycine: Xaas
is Ala, Glu or Asp; Xaazs is Ala, Trp or Phe; Xaaz is Ala or
15 Leu; Xaazs is Ala or Lys:; Xaazs is Ala or Asn; Z; is -QH, -
NH;, Gly-2;, Gly Gly-Z;, Gly Gly Xaaji-2;, Gly Gly Xaas; Ser-
2;, Gly Gly Xaa;, Ser Ser-Zi, Gly Gly Xaai; Ser Ser Gly-Z;, Gly
Gly Xaai;; Ser Ser Gly Ala-Z;, Gly Gly Xaamn Ser Ser Gly &la
Xaaig~Z:, Gly Gly Xaaj Ser Ser Gly Ala Xaajs Xaazy-Zz, Gly Gly
20 Xaaj3; Ser Ser Gly Ala Xaais Xaazr Xaaz-Z; or Gly Gly Xaas; Ser
Ser Gly Ala Xaaiss Xaajr Xaais Xaaize—Z;; Xaai, Xaaig, Xaajzy; and
Xaas being independently Pro homoproline, thiopreoline or N-
methylalanine; and Z; being -OH or -NH;; provided that no
.m:e;,than three of Xaai;, Xaas, Xaag, Xaag, Xaayp, Xaa;:, Xaaiz,
25 Xaayj, Xaay,, Xaays, Xaays, Xaayr, Xaais, Xaazy, Xaaz, Xaaig,
Xaazs, Xaazs, Xaazr and Xaazs are Ala; and provided also that,
if Xaa, is His, Arg c¢r Tyr, then at least one of Xaa;, ZXaay
and Xaas is Ala. Especially preferred compounds of formula
(IT) inclucde those described in application Serial Ho.
30 PCT/U588/24273, filed November 13, 1998, entitled “Novel

SUBSTITUTE SHEET (RULE 26)



<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is

am dated <400> 30 Hs Gy Au Ay Ala Phe Thr Ser Asp Leu Ser Lys gg&g&gzm
Qu du 151015 du Ala Val Arg Leu Phe Ile Au Phe Leu Lys Asn 25 .
<210> 31 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 is am dated <400> 31 Hs Gy Giy Ay Thr Ala Thr Ser Asp Leu
Ser Lys Gn Leu Gu Qu 151015 Gu Ala Val Arg Leu Phe Ile GQu Phe Leu
Lys Asn 20 25 28 Novenber 2003 <210> 32 12 <211> 28 <212> PRT <213>
Artificial Sequence:is22znis2IRmRyrchét Re PATHE AdIY SCedleRte<a9BRe 21>
AM DATI ON  <222>_ 28 <223> i poshtian. 28 is am dated <400> 32 Hs Ay
Gu Ay Thr Phe®TR=%Al iBAs@g%euys%r %E%Egdlh leu Gudu 151015 Qu Ala
Val Arg Leu Phe Il e rxGcurBheg Liey dryesheni2dlp5oeofigrr 8B aspert> PEOVEAD> PRT

<213> Artificial Sequence <220>  <223> thetle Am no; Ach O, Saqliengg.<220>
<221> AM DATI ONtT& 05848555 RIN P {%zi t?%)ﬁ 28°7'S anidat'ed 28 Novenber

2003 <400> 33 Hys @y pentyGyydine PherEhpreéeraishy Aler S8 Py YEIAYEEREG U
Gu 151015 Gu Ala Val Arg_Leu Phe lle. Sndsh 20 25 <210>
34 <211> 28 <F1DX¥PRT ézféérAF{T?fi%’ral°"Js§5ugé‘§8§tf%ggg“@</223> Synt het i ¢
Ai N0 Aci d SeqUSACE: 239> phe 224 >n A BAT ROk 1 H@ 22 5TIEs < X2FPOASSi HipdsPEi on

28 is amdated <400> 34 Hs Gy Gu.Gy.Thr .Ph S o3 aslys Gn
Leu Gu Gu 1 5299 SEFCEFE°AF 3~ V™ “g“lfguc.ig gag?%n@e%o@ﬁéﬂl:g}&%sa%n 20
25 <210> 35 <211>,28, <2li=1PRis Qi3ngAsynthebas SEquUehcemiduag20> <223>
Synt hetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 281¢s am dated <400> 35 Hs Gy Gu Ay Thr Phe Thr Ser Asp Leu

Ser Ala Gn Leu_ G u y..1 51015 du Ala Val Arg Leu Phe Ile G u Phe Leu
Lys Asn 20 25 <§Eﬁ§_&—u 222211> 28 <212> PRT :

Also within the scope of the present invention are.
narrower genera of cempounds having peptides of various.
lengths, for example genera of compounds which do not

15 include peptides having a length of 28, 29 or 30 amino acid
residues, respectively. Additionally, the present invention
includes narrower genera of compounds described in PCT
application Serial No. PCT/US98/24210, filed November 13,
1998, entitled “Novel Exendin Agonist Compounds” and having

20 particular amino acid sequences, for example, compounds of

the formula {III) [SEQ. ;D. NO. 204]:

Xaa; Xaa; Xaa; Gly Xaas Xaag Xaa, Xaag Xaag ¥Xaaip
Xazi Xaag Xaapy Xaan Xaais Xaais Xaa;; Ala Xaapg .

25  Xaazs Xaaz Xaap Xaaz Xaax Xaars Xaazs Xaazr Xaagze=IZis

wherein

¥aa; is His or Arg:

Xaa, is Gly or Ala;
30 Xaa; is Asp or Giu;

Xaas is Ala or Thr;



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated 28 Novenber
2003 <400> 36 HHs Ay GQu @y Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Gu
Gu 15 10 15 WOWes2 val Arg Leu Phe Ile A u Phe Leu Lys AsRCUBS¥ai8kH10>
37 <211> 28 <212> PRT <213> Artificial Sequence <220> <223> Sﬁn g&fic
Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn i é) \ 12083
28 is amdated <400> 37 Hs Ay GQu Gy Thr fe Thr Ser Asp Leu Ser Lys Gn
Ala Gu Ju 1510 15 du Ala Val Arg Leu Phe Ile Ju Phe Leu Lys Asn 20
25 <210> 38 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synt heti ¢ Ami no XA@k di Setpfon B e<220napithglpbsrivber 2003 <221> AM DATION .
<222> 28 <223> i it] is am dated <400> 38 His Ay Au Gy Thr
Phe Thr Her Asp Qﬂ g%gﬁﬁighgﬁﬁéﬁeu Ala du 151015 du Ala Val Arg Leu
Phe Il e G u PheXeew iyshlesn SEX 25 ¥210> 39 <211> 28 <212> PRT <213>
Artificial Sequence < > < > Synthetic Am no Acid Sequence <220> <221>
AM DATI ON <222§:an J&%%gszp ,&srzn%"lri#'posi tion 28 is amdated <400> 39 His Ay
G u @y Thr PheXahi, Ser AAsp Leu Serpdysyldlydieie;Ju Ala 1 5 10 15 du Al a
Val Arg Leu Phe_lle @ u_,Phe Ley Lys Asn 20 25 <210> 40 <211> 28 <212> PRT
<213> Artifici alxaéé’qd'éng‘ a<350ger,<223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ONXag223d>» 23a<@23ky#sn in position 28 is am dated <400> 40 Hi s
Gy u dy TthPhe Thraggr Asp,Leu Ser Lys Gn Leu Gu Gu 15 10 15 Aa
Ala Val Arg Leu®PR& e u°ﬁh‘g-‘iiteu Lys Asn 20 25 <210> 41 . <211> 28 <212>
PRT <213> Artif Xakal iSeqlencRes22P>perc??BH yimieheti ¢ Am no Acid Sequence
<220> <221>0A DATI ON 5222>P%g <223> Asn in position 28 is am dated 15
<400> 41 H 3 (28U & §L#hPTPRE Thr Ser Asp Leu Ser Lys Gn Leu Gu Gu 1
510 15 du A gablaiArglkedrPheu)jle A u Phe Leu Lys Asn 20 25 <210> 42 * .
<211> 28 <212>XPRT <213> Artiéici al Sequence <220> <223> Synthetic Am no
Aci d Sequence aa;s is Ala or u; :
Xaas is Ala or Val;

Xaazy is Ala or Arg:;
15 Xaa;; is Ala or' Leu;
Xaar» is Phe or naphthylalanine;
Xaarz; is Ile, Val or tert-butylglycine}
Xaazy is Ala, Glu or Asp;
Xaazs _1'.5 Ala, Trp, or Phe;
20 Xaasg is Alz cor Leu;
Xaazr is Ala or Lys;
Xaajzs is Ala or Asn;
Z, is -0OH,
-~ - 7NHaz,
23 Gly-2,,
Gly Gly -2,
Gly Gly Xaan-~Zg,
Gly Gly Xaaj; Ser-Z:,
Gly Gly Xaajz; Ser Ser-2Z;,
30 Gly Gly Xaa3; Ser Ser Gly-2Z,,

SUBSTITUTE SHEET (RULE 26)



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>
42 Hs Ay Au Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Gu Au 15 10
15 du Ala Val Ala Leu Phe Ile Au Phe Leu Lys Asn 20 25 <210> 21361 Tﬁljzﬂ
28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Al (H cicf03
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

am dated 28 Novenber 2003 <400> 43 Hs Ay GQu Ay Thr Phe Thr Ser Asp Leu
Ser Lys Gn Leu Qu Gu 15 1015 du AlaNal Arg Ala Phe Ile Gu Phe Leu
Lys Asn 20 25 <210> 44 <211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Synt hetic Am Ry Acid ?‘ quegce 52202, Pé21> AM DATI ON  <222> 28 <223>
Asn in position 28 r’s7an daté 00>"2% H% 28 u dy Thr Phe Thr Ser Asp
Leu Ser Lys Gn LeuGH/UGH;uxaaLISSéB 465r @w %Iaay)!a!,ﬁ—és,g Leu Phe Ile Ala Phe
Leu Lys Asn 16 20 2 g )g %11> 28 <212> PRT <213> Artifici al
Sequence <220> <22 é Yhetde NSRS SeGuéhdes £229s2: <P BLYARLDATI ON

<222> 28 <223> Asn KEaﬂOSletrl sa:Z@wySPQmmh@ta@d(a%%QQ?aa%?-ﬁ' s Gy Gu Gy Thr
Phe Thr SersAsp Leu Ser Aés Gn Leu du du 1 10 15 "G u Al a Vval Arg Leu
Phe Il1e A U’ Al a Leu*E§%-AdA2p0 $32ap FRd Esaakzibl%evwlwm%@qg&

Artificial Sequencerz@R0fhe <@2R% [HNQkI6qATE NB-AGighoSeguence <220> <221>
AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>46 Hs Gy

Gu Ay Thr Phe Thr“BtPPIRpi%e@rSeN Wpsheinlekinigss @rd 1 5 10 15 Qu Al a
Val Arg Leu Phe Ilezpleg Rag: Alra- hug Asn 20 25 <210> 47 <211> 28 <212> PRT
<213> Artificial uence <220> 23> Synthetic Am no Acid Sequence <220>
<221> AM DATI CRIT'OZ?g? < Bl B HoLen tlhrimpBEF??d?\f 23335 %avisdakeds.2&asevenber

2003 <400>147 ke, d %26 U @a%, . ThicaBhe Tys, Sery ey Se ys Leu Gu
Qu 151015 du Ala Val Ag Leu: Bhe allg Glaé?’ghe C&t alg Asgagtf '25 <210>

48 <211> 28 1%2app233pRy 283> KALR§:| é?a&he:sé@@en@@&za@a azEZBbaSymChetl C.
Am no Acid SeqygReRaEd@¥icarid?lzcAMBATEBhits thereof.

FORMULA IV
15 Additionally, the present invention includes narrower
genera of peptide compounds described in PCT Application
Serial No. PCT/US98/24273, filed November 13, 1998, -entitled
“Novel Exendin ‘Agonist Compounds” as having particular amino
acid sequences, for example, compounds of the formula [IV)
20 [SEQ. ID. NO. 205]: '

Xaa, Xaa; Xaa; Xaas Xaas Xaag Xaa, Xaag Xaas Xaa;p Xaay Xaais
Xaa;; Xaayy Xaais Xaays Xaayr Ala Xaap Xaayg Xaasn Xaasz;
Xaazs Xaazs Xaazs Xaaze Xaazy Xaaze~2;; wherein

25
Xaa; is His or Rla;

Xaa; is Gly or Ala;
Xaaz is Ala, Asp or Glu:
Xaa, 1s Ala or Gly;

30 Xaas is Ala or Thr;

Xaag is Phe or naphthylalanine;



<222> 28 <223> Ala in position 28 is am dated <400> 48 Hs Gy Qu dy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu Qu 15 10 15 dGu Ala Val Arg Leu
Phe I1le G u Pheywdshebsss Ala 20 25 <210> 49 <211> 38 <212> PR 71814
Artificial Sequence <220> <223> Synthetic Ami no Acid Sequence < @ >
- AM DATI ON  <222> 38 <223> Pro in position 38 is an dated <400> 49éH N 32003
GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Au 151015 du Aa
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay3@y Pro Ser 20 25 30 Ser Qy
Ala Pro Pro Pro 35 <210> 50 <211> 38 <212> PRT <213> Artificial Sequence
<220> <223> Synfhetig L no, AGi.d Sequence <220> <221> AM DATI ON <222> 38
<223> Pro in p05|t|70n 38'7 s~ am dat ed <400> 50 His Gy AQu dy Thr Phe Thr-
Ser Asp Leu Ser Aaemy-@snAlzy S@me@ Thrli 5 10 15 Gu Ala Val Arg Leu Phe Ile
G u Phe Leu Lys n gy y Pro Ser..20 25 30 Ser Ay Ala Pro Pro Pro 35
<210> 51 <211> )ésfgzésl\%gae’n@glp 5805145 28 November 2003 <2125 PRT <2135
Artificial Sequetes,<<X2@®ia,<223>SytddwBtliglyAah8® Aci d Sequence <220> <221>
AM DATI ON  <222> 37 <223> Pro jn position 37 is am dated <400> 51 Hs Qy
Gu @y Thr Phe ‘@M St poEe%f"%’er Llys @n Mt Gu Gu 1510 15 Gu A a
Val Arg Leu Phe ddag, Qs Alapckelysys Asn Gy Gy Pro Ser 20 25 30 Ser dy
Ala Pro Pro 35 <210> 52 ,S211> 37 <212> PRT <213> Artificial Sequence
<220> <223> Syrt¥eti® ArPn8TARtY Sequence <220> <221> AM DATION <222> 37
<223> Pro in posidad,pris3hlas ashdaied «4@Rath2qtysi/dy Gu Gy Thr Phe Thr
Ser Asp Leu Ser Lys Gdn Leu u Ju 15 10 1?3 Gu Ala Val Arg Leu Phe Ile
G u Phe Leu Lys %8s &% A&RyoPr®tWer 20 25 30 Ser Gy Ala Pro Pro 35 <210>
53 <211> 360 <%z, RRTagdldz &dj ficial Sequence <220> <223> Synthetic
Ami no Aoi d Sequence <220> <221> AM DATION <222> 36 <223> Pro in position
36 is anidated ¥8G0> S3AMEsCH G u Gy Thr Phe Thr Ser Asp Leu Ser Lys G°n
Mt Gu Gu 1 %ak0, 1% aGkUcAlwaMal Arg Leu Phe Ile Gu Trp Leu Lys Asn Gy

Gly Pro Ser 20 25 30, Serr Gy Ala Pro 35 19 <210> 54
Xaazy is Ala of Arg;

Xaaz, is Ala or lLeu;
15 Xaay; is Phe or naphthylalanine;
Xaazz; is Ile, Val or tert-butylglycine;
Xaazs is Ala, Glu or Asp;
Xaazs 1s Ala, Trp or Phe;
Xaazs is Ala or Leu;
20 Xaayy is Ala or Lys;
Xaazs 1is Ala or Asn;
Z; is -0OH,
~NHz,
e =i ~Gly =22,
25 Gly Gly~Z;
Gly Gly Xaay-Z;,
Gly Gly Xaas Ser-2.,
Gly Gly Xaaj; Ser Ser-2Z;,
Gly Gly Xaa; Ser Ser Gly-2;,
30 Gly Gly Xaaj;; Ser Ser Gly Ala-Z;,
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<211> 36 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> AM DATI ON <222> 36 <223> Pro in posi tQ?W il?m]s
am dated <400> 54 Hs Gy Au Ay Thr Phe Thr Ser Asp Leu Ser Lys e
Gu du 151015 du Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn Ay Qy
Pro Ser 20 25 30 Ser Ay Ala Pro 35 <210> 55 <211> 35 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON <222> 35 <223> Ala in position 33 is am dated <400> 55 His Ay
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn"Met Qu Au 1510 15 du Al a
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser Qy
Ala 35 <210> 56 <2Ely B3y x242>SPRTsS<213>y At Kegialz, Sequence <220> <223>
Synt hetic Am no Aci_§18eagenge <220> S<2 > ,%I\/I DATI ON. <222> 35 <223> Ala in
position 35 is am daréd 24003256 Ff s v*'d ¢-&1¢>%H “PReFar Ser Asp Leu
Ser Lys G n Leu QucByucl} %24 $6r S AanVal xAeg ked.Plezlle,d u Phe Leu
Lys Asn Ay Ay Pro ger _?70 25 30_ Ser Gy Al a 28 Novenber 2003 50 28
November 2003 35 <2F6¥ B7Y 3334%558% 3¢5y PR &93m-XAfwi Kréial Sequence
<220> <2233 Synt hegeg-Ap BEQIDNGe$@nce <220> <221> AM DATION <222> 34
<223> @y in positign 34 is amdated <400> 57 Hs Gy GQu Ay Thr Phe Thr
Ser Asp Leu Ser LysX&fw MBga@:u*@ry 2fd5%3pre18TeGacspendsatlx §x8eu Phe Ile
GQu Trp Leu Lys ASnnGh¥ptbYifs 0 S38oiQ128e30c5er Gy <210> 58 <211> 34
<212> PRT <213> Artificial_ Sequence <220> <223> Synthetic Ami no Acid
Sequence <220> <22¥sMaRMDATIERNEEI290d4 <223> Gy in position 34 is
am dat ed <400> 58 Hgs @ V- b G-yyuJhr Phe Thr Ser Asp Leu Her Lys G n Leu
Gu du 151015 du Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn Ay Ay
Pro Ser 20195 3gcsifed jhad e Baye Lhpp-thiee of) XaspRTXaex) 3X2ps+ i¥dei al
Sequence <220>xag223%aSyNt hald,£, A0, A@‘aiagiq'Sqqggﬂcgaésgaﬁaaé%ZQ(%aﬁM DATI CN
i s

<222> 33 <223> Her in position 33 is am dated <400> y u dy Thr
Phe Thr Ser Asp3Beu Kéf:1y3@enr NE2:@ f3@ry X337, and Xaay are Ala; add

provided that, i1f Xaa; is His, Arg or Tyr, then at least one
of Xaai, Xaaq and Xaas is Ala; and pharmaceutically '
15 acceptable salts thereof.

Preferred compeounds of fermula (IV) include those
wherein Xaa, is His, Ala, Norval or 4-imidazopropionyl.
Preferably, Xaa, is His, or 4-imidazopropionyl or Ala, more
preferably His or 4-imidazopropionyl.

20 Preferred compounds of formula {(IV) include those
wherein Xaa; is Gly.

Preferred compounds of formulaz (IV) include those
wherein Xaa, is 2Ala.

- Preferred compounds of formula (IV) include those
25 wherein Xaag is Ala. .

Preferred compounds of formula {IV) include those
wherein Xaa,; is Leu, pentylglycine or Met.

Preferred compounds cf formula (IV) include those

wherein Xaass is Trp or Phe.



151015 du Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Pro Her
21 Ser 20 25 <210> 60 <211> 33 <212> PRT <213> Artificial Seq 981 f
<223> Synt het i Cw? fci d Sequence <220> <221> AMDATION < %
Ser in position I'S amdated 30 <400> 60 Hs Gy u Ay Th

Asp Leu Ser Lys Gn Leu Gu Qu 15 1015 Gu Ala Val Arg Leu Phe Ile Qu
Phe Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser <210> 61 <211> 32 <212> PRT
<213> Artificial Sequence <220> <223> SyntHKetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 32 <223> Ser in position 32 is am dated <400> 61 Hi s

Gy Gu dy Thr Phe eSer Leu y Gu u 151015 GQu
Al a Val Arg Leu Phe %F ‘z"GIHCfIA"s ml?éaﬁn%/s %shoﬁ'{}% \FVpr 6n8eRde 0t BBs80 <210>
62 <211> 32 <2m2mRRTXasa2,133 Aﬂ.h; fPlod alr Saglengtax2R0re; @237 Synbhetd.c
Am no Acid Sequence ﬁzﬁ%ﬁ QI\%DATI ON _<222> 32 <223> Ser in position
32 is amidated 28°RovE %*“é’d’o 2501 LI F Jat-@y Thr Phe Thr Ser
Asp Leu Ser Lys Gn mﬂfﬁﬁbdGmmpﬂauﬁdiOoﬂ&oz:%m@aU (Ava Yak: Mg LeisPhe Tle

A u Phe Leu ys \§/ Her 20 25 30 <210> 63 <211> 31 <212> PRT
<213> Artifi |aY‘ ?ftfenzc‘e 272882 <223> Synthetic Anmino Acid Sequence <220>
<221> AM DATI ON <222 S&lr 622 32mBband$ POSAdrnen a3k 1ivs @Hw@é@%%@é» 63 His

Gy AQu Ay Thr Phe Thr_ Ser Asp Leu Ser Lys A n Met Qu 10 15 du
Ala Val Arg Leu"Phesin &adsu Wsﬁed‘a@ys 3ch X@2ys Q5L em@eeengsneby<210> 64

<211> 31 <212>sPRictl Froi¥ thbi grakp SAHLNGE n5226>pr52235mRY MU NGl C ATi NO
Acid Sequence <220> <221> AM DATION <222> 317°<223> Pro in position 31 is

am dat ed <400> B2 9FCIENP @§ Br3l¥ni2iBidSPhr Ser Asp Leu Her Lys G n Leu

GuGu 1 510 15 Qéfe%z@dVabmﬁb&m&selbﬂ:‘%rtha A@Vthné-ﬂhe!-ﬁcé%n Gy Gy
Pro 20 25 30 <210> 65 <211> 30 <212> PRT <213> Artificial Sequence <220>

<223> Synt heti "IN AG2gs 36 F&Fc 8T <DYPr> PRELEEAbAM BATION <222> 30 <223%

Ay in position 30 |§e&f@ﬁéﬁeaoﬁﬁ9@&i§%ﬂ4‘ﬁrﬁﬂagtwp ynJﬂIdéDQ%oEQr Her Asp

Leu Ser Lys .G n Leu Gu Gu
wherein Z; is -NH;.

Preferred compounds of formula {IV) include those
15 wherein 2Z; is -NH;.

Preferred compounds of formula (IV) include those
wherein Xaa;; is Lys-NH*-R where R is Lys, Arg, C;-Cig
straight chain or branched alkanoyl.

Preferred compeunds of formula (IV) include those

20 wherein X; is Lys Asn, Lys-NH'-R Asn, or Lys-NH'-R Ala where
R is Lys, Arg, C;-Cyp straight chain or branched alkanoyl.
Preferred compounds of formula (IV) include those having an
amino acid sequence described in PCT application Serial No.
BCT/US598/24273, filed November 13, 1998, entitled “Novel

25 Exendin Agonist Compounds” as being selected from SEC. ID.
NCS. 95-110 therein.

FORMULA V
Also provided are compounds deascribed in PCT
30 application PCT/US98/24210, filed November 13, 1998,

SUBSTITUTE SHEET (RULE 26)



151015 du Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn Gy @y 20 25 30
28 Novenber 2003 <210> 66 23 28 Novenber 2003 <211> 29 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Amino Acid Sequence <22@-§ N> 12803
AM DATI ON <222> 29 <223> Ay in position 29 is am dated <400> 66 H s Ay
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Met Qu du 15 10 15 du A a
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay 20 25 <210> 67 <211> 29 <212>
PRT <213> Artificial Sequence <220> <223> Synthetic Anmino Acid Sequence
<220> <221> AM DATI ON <222> 29 <223> dy f‘ﬁ: position 29 is am dated <400>
67 Hs Ay Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Leu Qu du 1 5 10

15 Gu Ala Val eAtgehed Pherdil exGha: Phegbele LA doy 20,25 $210> 68
<211> 38 <212> PRT. <213> Artificial Sequence <220> <2235 ‘§yn‘f{h%?i c Am no
Aci d Sequence <89B8°LD9S SRAFIDANFoZRRY23(V) 36388 IIR3K¥Kaa207) :positi ons
31,36-38 is tPro <220> <221>AM DATI ON <222>38 <223>tPro in postion 38 is
am dated <400>68 Hs Ay GQu Ay Thr Phe Thr Ser Asp Leu S Lys G n Met
GQu Gu 15 10 15 Geaakazvalasar §lyeXpPh&akk eX@ U XErp Lot kys,Asn Gy Gy

Xaa Ser 20 25 30 Ser, 0y 4 ayXaa Kaa . 24,35 <210> <211> 38 <212>
PRT <213> Artificial  Sequencd <%%6> &;%%“éyﬁf‘ﬁbet i%éaA’m' G AéPer SEGeence
<220> <221> VARI ANTXaa&22222:363523. L188) X223>XXag Xn p0Si whepsigb6-38 is
tPro <220> <221> AM DATION <222> 38 <223> tPro in position 38 is am dated

<400> 69 H's Ay, & u Gy Thg _Phe Thr Ser ,Asp.lLeu Ser Lys Adn Mt Gu Gu 1
5 10 15 Glu Al aa\/LaI*SAr}%sLe%r he I'°€ u"T%%l%%n"%%P%éWJ@ y @y Pro Ser 20
25 30 Ser Gy Mz MsaSKza Xap FHL=<2r0Th¥0 <211> 37 <212> PRT <213>

Artificial fequence .<220> (< > Synthetic Amino Acid Sequence <220> <221>
VARI ANT <222> 31 3<2l§3§9§’<a%rﬁﬁlﬁosi tion 31 stands for Nme <220> <221>

AM DATI ON <222%a7 i€2R38a €y dlhiar position 37 is ami dated <400> 70 His Ay~
Gl vy (B P SR TR A gy o0 O A

Xzay is Thr or Ser:;
Xaag is Ala, Ser or Thr;

15 Xaag is Asp or Glu;
Xaajp is Ala, Leu, Ile, Val, pentylglycine or Met:;
Xaaj;; 1s Ala or Ser;
Xaai; is Ala or Lys;
Xaais is Ala or Gln; _

20 Xaay, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaays is Ala or Glu;
Xza1e 15 Ala or Glu;
Xaa;y; is Ala or Glu:
Xaas-1s Ala or Val;

25 Xaayzp is Ala or Arg;
Xaaz: is Ala, Leu or Lys-NH°-R where R is Lys, Arg, C:i~Cio
straight chain or branched alkanoyl or cycloalkylalkanoyl;
Xaazz‘ 1s Phe, Tyr cr naphthylalanine;
Xaazz is Ile, Val, Leu, pentylglycine, tert~-butylglycine

30 or Met;

Xaapy is Ala, Glu or Asp:



—
20 25 30 Ser Ay Ala Pro Pro 35 <210> 71 <211> 37 <212> PRT <213>
Artificial Sequence <220> 28 Novenber 2003 25 <223> Synthetic Am gcasgngm
Sequence <220> <221>VARI ANT <222>31, 36-37 <223>Xaa in position 31,36-37 IS
Nme <220> <221W0AMBeae0N <222>37 <223>Nme in position 37 is amcrabesdisid
<400>71 H's Ay Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Gu Gu 1
510 15 Au Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Xaa Ser 20
25 30 Ser Gy Ala Xaa Xaa 35 <210> 72 <211> 37 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Afti no Aci d Sequence <220>
<221>VARI ANT <222>31, 36-37 <223>Xaa in positions 31, 36-37 stands for hPro

<220> <221>AM DA, ON s282>3 7 152 23RBer @y NoPOSiIH O 1 aiﬁ&gm' dat ed <400>72
Hs Ay Gu Ay Thr Phe Thr Ser Asp Leu Ser Lys n t U du 1510 15
Au Ala Val Argld%sd Fheétld eraglguTrp Leu Lys Asn Ay Ay Xaa Ser 20 25 30

Ser Ay Ala Xag Xaad sps<Bd0> a3 1521137 36 \€2 PR .<213> Artificial .,
Sequence <220> 1<223>I§;SSyn%ﬁ'etpi&%1 ,&r’}l’%ﬁoi Ci gHS(Za%uz%r?deR-‘E‘gﬁzé¥s @%2& %’Kﬁf%ﬁl’l’
<222> 31, 36 <®PlaxadlenLpesiii-Bnwh@reaRdi36Les anksy f ay-bRr et28ideyvernber

2003 <220> 26 <%-> Al GB %;Q}L <12k%>1 %%h<223> hPro, i osition 36 is
am dat ed <400> jﬂ S?M ;‘%\I u %l% o Phe T CéSFQKEaﬁw%@T Lys G n Met
Gu du 15 1@:15s &H, Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Qvy
Xaa Ser 20 25 30 SQE Gy Ala Xaa 35 <210> 74 <211> 35 <212> PRT <213>
Artificial Sequence 5?‘0> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON <222> 35G3223» Ala in position 3% is am dated <400> 74 Arg Gy
GQu dy Thr Phe ThrG erGﬁs_pZLeu Ser Lys Gn Mt Qu du 151015 du Aa
Val Arg Leu Phe Ile uT¥p“Yeu Lys Asn Ay Ay Pro Ser 20 25 30 Ser Ay
Ala 35 <2108 75 <2&tly 8Dy x24L.2>ZHRT <213> Artificial Sequence <220> <223>
Synt hetic Am no Acig Segfen)?e <220> _<221> AM DATI ON <222> 30 .
ly y Xaaz; ser-2Z,, )
Gly Gly Xaaj Ser Ser-Zs,
Gly Gly Xaa; Ser Ser Gly-2,,
Gly Gly Xaa; Ser Ser Gly Ala-Z,,
15 Gly Gly Xaaj; Ser Ser Gly Ala Xaas—2Z,,
Gly Gly Xaas; Ser Ser Gly Ala Xaajs Xaazr~Z> or
Gly Gly Xaas Ser Ser Gly Ala Xaajzs Xaasr Xamas=22;
wherein
Xaas;, Xaaizs, Xaaz7 and Xaaig are independently
20 selected from the group consisting of Pro,
homoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine and
N-alkylalanine; and
=% Z2 is =0H or -NH:;
25 provided that no more than three of Xaa;, Xaas, Xaas, Xaag,
Xaayg, Xaay, Xaayz, Xaais, Xaai, Xaas, Xaajs, Xaapy, Xaais,
Xaazo, Xaaz;, Xaaz,, Xaaps, and Xaazs are Ala. Also within the
scope cf the present invention are pharmaceutically

accaptable salts ¢f the compound of formula (V) and

SUBSTITUTE SHEET (RULE 26)




<223> Ay in position 30 is am dated 28 Novenber 2003 <400> 75 H's Ay Asp
@y Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Gu 15 10 15 @'Wwfzﬂﬁj
Arg Leu Phe Ile Gu Trp Leu Lys Asn Gy Gy 20 25 30 <210> 76 <211>7728
<212> PRT <213woMotee62Pci al Sequence <220> <223> Synt hetic AnRGTG/SA¥11814
Sequence <220> 27 <221> VARI ANT <222> 6 <223> Xaa in position 6 stands for
naph <220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated
<400> 76 Hs Gy Qu Ay Thr Xaa Thr Ser Asp, Leu Her Lys Gn Leu u du 1
510 15 Gu Ala Val Arg Leu Phe Ile GQu Phé Leu Lys Asn 20 25 <210> 77
<211> 28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence ¢XdQmace2212aAMcBAgSEN: i P2 A0c28d£22 352 A5 NednpoRA8s targ 28 i
am dated <400> 77 H s d glu Gy Thr Phe Her Ser Asp Leu Ser Lys G n Mt
Qu du 15 1625 él“&f%P “Val Arg Leu Phe Ile Gu Trp Leu Lys Asn 20 25

<210> 78 <211> 28 pr2¥2zrPRTesddStn Aidddiisei abmSeaMeNCEr FRA71a <RA3> _
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in

position 28 is idMAlyseedho8eNoIeRbEr PPD3184Bbs WY THoY @rynbieznpripnybhe

Ser Thr Asp sLey 3@l pkugeGhal Vekald UlLs. 1 5 10 15 Gdu Ala Val Arg Leu Phe
Ile Qu Trp Leu Lys Asn 20 25 <210> 79 <211> 28 <212> PRT <213>

Artificial SequencePxpiesred22se Sypshaldm@onntiaoc Act ekiBdgudic ewlpBredzp0>

<221> AM DATI <222>, 28 : I position 28 is am dated <400> 79 Hi s
Gy Gu Ay Tﬁ]}&aﬁﬁeg%h‘? %%‘élré%%?fl_ééi’uwé{é]’rllys Gn Mt AlaGu 151015 Qu
Ala Val Arg Leu PhePkkéeGreadTape LEwisy ssonprurds 265 iuull0 (Vi2dderd <212>
PRT <213> Artifj iﬁllrs%eggence <220> <223> Synthetic Am no Acid Sequence

Al S

<220> <221> V. 2> 10 <223> Xaa in position 10 stands for pQdy
<220> <2211® AM DATPGRIIex2@2>c28pePR8s> Ashormupasi¥)i ar28hicseanbadatied <400>

80 Hs Ay du y Thr .Phe . Lys Gn Leu Gu du 15 10
15 du A a Valxgﬂfb ‘Ee&eghegr%é%&&%ﬁ%ﬁ%u%’fé Asn 20 25 <210> 81 <211> -

28 <212> PRT Preferred compounds of formula (V) are those wherein -
Xaazs is Trp or Phe. )
Bccording to one aspect, preferred are compounds of
15 formula (V) wherein Xaag is Phe or naphthylalanine; and Xaas;
is Phe or naphthylalanine; and Xaa; is Ile or Val. More
preferably, Z; is -NH:. According to one aspect, especially
preferred are such compounds of fermula (V) wherein Xaas,
Xaajg, Xaair and Xaais are independently selected from the
20 group consisting of Pro, homoproline, thioproline and N-
alkylalanine. More preferreds, Z; is -NH;.
Preferred compounds of formula (V) include those
wherein X; is Lys Asn, Lys-NH°-R Asn, or Lys-NH"-R Ala where
R .is Lys, Arg, C;-Cyo straight chain or branched alkanoyl.
25 Preferred compounds of formula (V) include compounds
described in PCT application Serial No. PCT/US98/24210,
filed November 13, 1998, entitled “Novel Exendin Ageonist

Compounds” and identified therein as Compound Nos. 62-63.

SUBSTITUTE SHEET (RULE 16)



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> VARI ANT <222> 22 <223> Xaa in position 22 stands for naphj§§2Rg
<221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated < > YEHE
Ay Glu Ay Thr Wehe/6#2P Ser Asp Leu Ser Lys G n Leu Gu Qu P@E/USQIIBI4 d u
Ala Val Arg Leu Xaa Ile G u Phe Leu Lys Asn 20 25 28 Novenber 2003 <210> 82
<211> 28 29 <212> PRT <213> Artificial Sequence <220> <223> Synthetic
Amino Acid Sequence <220> <221> VARIANT <2g2> 23 <223> Xaa in position 23
stands for tBug <220> <221> AM DATION <222> 28 <223> Asn in position 28
is am dated <400> 82 Hs Ay Qu Gy Thr Phe Thr Ser Asp Leu Ser Lys G n
Mt Gu Gu 15 10 Fref@uedl audaleddirgiineagbhesXacorpdunbsp ihetiuby St As8e 20
25 <210> 83 <2%§i 28 <212> PRI <2£§> Artificial Se%yence <220> <223>
Synt hetic Am no ‘AT Seddénce’ >#12829 NORTBATI HRre<prefedgple Xpainds in
position 28 is aiglaireth1s400mo88 gherddap 1 Hadd YisThisPhe Thr Ser Asp Leu
Ser Lys Gn Leu Qu du_1510 15 du a Val Arg Leu Phe Ile Asp Phe Leu
Lys Asn 20 25 <210> dFefesfsd ame %cmoQﬂ%ﬁgriqmuéﬁallVSem%én<220>
<223> Synt hetsi ¢ 34,n@sAgL ¢, Sequence <220> <221> AM DATI ON <222> 33 <223>
Ser in position 33 is amdated <400> 84 Hs Gy Gu @y Thr Phe Thr Ser Asp
Ala Ser Lys G n Leu @rgferged123 1hops caprpowpes \Rf fmmpuleu (PhewhéreiBhu Phe
Leu Lys Asn Giyxg%¥ Peoafer 20 25 30 28 Novenber 2003 Ser 30 <210> 85
<211> 29 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> Pg2Zesral DETItONSe<2oRpoRgd 23 fo@mulan (Poswié oaniP@9 i S
am dat ed <400> gc‘%é:{i %sq&% GQu Ay Thr Phe Thr Ser Asp Ala Ser Lys @ n Met
Gu du 1510 i Aa val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay 20
25 <210> 8610<211> 3Pref2t2ed PRE <2b32 pAempiurcimlciSdpuante P20herdid3>
Synt heti c Aninoxé%jdi§§g nce <220> <221> VARI ANT <222> 31, 36-37 <223>
Xaa in positions 3f, -37 stands for hPro <220> |
Preferred are those compounds of formula (V) wherein

Xaayq is Leu, pentylglycine or Met.
Preferred compounds of formula (V) are those wherein
15 Xaazs is Trp or Phe.

Preferred compounds of formula (V) are those where Xaag
is Ala, Phe or naphthylalanine; Xaas; is Phe or
naphthylalanine; and Xaa;; is Ile or Val.

Preferred are compounds of formula (V) wherein Xaass,

20 Xaaszg, Xaayr and Xaaizs are independently selected from Pro,
homoproline, thioproline and N-alkylalanine.

Preferably Z; is -NH;.

Preferably Z; is -NH,.

—-* "According to one aspect, preferred are compounds of

23 formula (V) wherein Xaa; is Ala, His or Tyr, more preferably
Ala or His; Xaa; is Ala or Gly; Xaag is Phe or
naphthylalanine; Xaa;s is Ala, Leu, pentylglycine or Met;
Xaaz; is Phe or naphthylalanine; Xaa;; is Ile or Val; Xaas,

Xaajg, Xaa;z; and Xaazs are independently selected from Pro,

SUBSTITUTE SHEET {'RU'LE 26)



<221> AM DATI ON <222> 37 <223> hero in position 37 is am dated <400> 86
Hs Gy Qu Ay Thr Phe Thr Ser Asp Ala Ser Lys G n Met Qu Ggséq%l@ng -
Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy Xaa Ser 2

Ser Ay Ala Xago¥ggeR® <210> 87 <211> 27 <212> PRT <213> Apti/ssanati4
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> VAR ANT
<222> 1 <223> Xaa in position | stands for 4-Im dazolyl propionyl-Gy 28
Novenber 2003 31 <220> <221> VARI ANT <222> 26 <223> Xaa in position 26
stands for Lys-NH(epsilon) octanoyl <220> 4%221> AM DATION <222> 27 <223>
Asn in position 27 is am dated <400> 87 Xaa Qu Ay Thr Phe Thr Ser Asp Leu
Ser Lys An Mt Qu G.u du_, 15

Q.15 _A.s rq.ley P G.y Trp Leu
Xaa Asn 20 25 é“ﬂft?i"%l“%zﬁ@mff"]l& 22-%1\@1@3‘ rln[%f’i glggl k%%ifué‘%c?z"2220>
<223> Synt heti copbmgrxof Aerd ;Sem?mﬁlwlzaw M@?ilpmlm?gy zzg:gp INH223> Xaa
in position 1 stands for . 4-1m dazo ropionyl - < > <221> VAR
9255 06 20235 xan BBBELET P T8 SCRRASSROY RUALRACEo2PE} - oL PRROY 205
<221> AM DATI O¥r£%2322d2 éofigR 3 AScil0dBOshés O 2 Edrmudal ) ednad@D: 88 Xaa
GQu @y Thr Phe Thr Ser Asp Leu Ser Lys %n Leu Gu Gu du % 5 le 15 A a
Val Arg LeuSPhetddieisy BiviF @/ xZaandt #3287 Dids BRs 251813p0RAR 45 pRT

<213> Artificiaj; Sequances $2203r 6223>xsvntbBerls A Trer AciLh Segueneer<220>
<221> VARI ANT <222> 1 <223> Xaa in position_1 stands for

4-1mi dazol yl pr oppmyRivlalpndee Notadtnd?f DROP<S8E3 §22w b5 BAARPANT©Z<3D55 26

<223> Xaa in posilioQ z6.stands f elulygadlF(epslon)Leacianprht §2807cing21>
AM DATI ON  <222> 79722235 @ y in position 29 is am dated <400> 89 Xaa du

Gy Thr Phe Thrisar #ePlee@rSERriy&aay ntivetiaged a&vs:diaas1is 462187 A% val

Arg Leu Pheig | oGy TELLULERD den & Yooy 130y@0ns?1000,90; s R 2 2% 1u7212>
PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence »

<220> <221> VARIAMTLS Hzpr1Gipp3¥axaat s fifositt G4H7 1X82unds fbp oT Valsi .
Xaas is Ala or Arg; Xaaz is Ala or Leu; Xaaz; is Fhe or ’
naphthylalanine; Xaaz; is Ile, Val or tert-butylglycine; Xaaz
is Ala, Glu or Asp; Xaazs is Ala, Trp or Phe; Xaaps is Ala or

15 Leu; Xaazy is Ala or Lys:; Xaaz is Ala or Asn; Z, is -CH, -
NH,, Gly-2;, Gly Gly-Z;, Gly Gly Xaaxn-2z, Gly Gly Xaas Ser-
22, Gly Gly Xaas Ser Ser-Z;, Gly Gly Xaax Ser Ser Gly-Z,, Gly -
Gly Xaas; Ser Ser Gly Ala-Z;, Gly Gly Xaas Ser Ser Gly Ala
Xaas-Zz, Gly Gly Xaas Ser Ser Gly Ala Xaass Xaasr—-Zz, Gly Gly

20 Xaas Ser Ser Gly Ala Xaaszs Xaaz; Xaaz—Zz or Gly Gly Xaas Ser
Ser Gly Ala Xaais Xaaxy Xaays Xaaz-—Zz; Xaas;, Xaass, Xaazr and
Xaa;s being independently Pro homoproline, thioproline or N-
methylalanine; and Z; being -OH or -NHz; provided that no
‘mBre-than three of Xaas;, Xaas, Xaas, Xaas, Xaaip, Xaai:, Xaa,

25 Xaay:, Xaayq, Xaaps, Xaais, Xaayr, Xaays, Xaaze, Xaaz. Xaan,,
Xaass, Xaazs, Xaazy and Xaaps are Ala; and provided also that,
if Xaa; is His, Arg or Tyr, then at least one of Xaas, Xaay

and Xaas is Ala. Especially preferred compounds of formula
(V) include those described in PCT application Serial No.

30 SCT/US98/24210, filed November 13, 1998, entitled ™“Novel

SUBSTITUTE SHEET (RULE 26)



4-1 m dazol yl propi onyl -Ay <220> <221> VARI ANT <222> 26 <223> Xaa in
position 26 stands for Lys-NH(epsilon) octanoyl <220> <221> AM %gljﬁl“
<222> 29 <223> Ay in position 29 is am dated 28 Novenber 2003 < m
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Leu Qu u Au 15 10 15 A a
Val Arg Leu Phe Ile Qu Phe Leu Xaa Asn Ay Gy 20 25 <210> 91 <211> 27
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid
Sequence <220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for
4-1m dazol yl propionyl -Gy <220> <221> VARI ANl 33 <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> 27 <223> Lys-NH(epsilon) octanoyl in position 27 is am dated <400> 91
Xaa G u Ay Thr BRgedThr AGernl#s Comne Sets Ly ndGhaviley Ghe ShindGhigidl 5 10 15

Ala Val Arg Leu Phe Ile GQu Trp.Leu Asn Xaa 20 .25 <210> <211> 27 <212>
PRT <213> Arti fisﬁqglenggaule#%%tg‘z% RSy §ysntSFT§t'i gE’Anquﬁ% &c‘?gé'Sequence
<220> <221> VARI ANTacs222snd <223 Qﬁ_ﬁdﬁlﬂqsbtrie(ﬁﬁrie&@sfbfé?ctf,ogzrovided

4-1 m dazol yl propi onyl -Ay <220> <221> VAR ANT <222> 27 <223> Xaa in
position 27 stafd§ FORPRYRENHBp<iTH® octartdfre<Sesy 180043, HADATLEN
<222> 27 <223> kns- MH( gpst )] ANHHrd @Sipl i rdat <400> 92
Xaa Gu @y Thr Phe ) Se%P@As}E)%L%u Ser Ly%srié FRrhbey %‘Zﬁ F 7% 218%”%”? 15
Al a Val Arg Leu2PReXffm ESulbhe Poer ABYY Xe THPUHd2igsnins, moxkl> 29 <212>

PRT <213> Artifici het i . : e
P 2103 Pt SSgUoPee 2 AR SLTE 6 i ERDET

4- 1 mi dazol yl pr opiesgy FugF§p il txzZxidagiAReANFgrap2os, 2708 iNovénbera003
34 <223> Xaa in ;posiition, 27,stA d95 oy s NEGeRsE! 9B) t 220>

<221> AM DATI ON" <3225 29 <""223>r%sy inmpl%siyti nee3s PL %r?neca‘g’?‘g’él‘”é 00> 93 Xaa
Gu Ay Thr 1Phe Thr Ser Asp Leu Ser Lys Gdn Mt Gu Gu Ju 15 10 15 A a
Val Arg Leu Phe Ile Gu Trp Leu Asn Xaa Gy Gy 20 25 <210> 94 <211> 29 "
<212> PRT <213>ERRMEERCYR] Sequence <220> <223> Synthetic Anmino Acid

Sequence Also provided are peptide compounds described in PCT
Application Serial No. PCT/USSEB/24273, filed November
13, 1998, entitled “Novel Exendin Agonist Compounds”,
15 including compounds of the formula (VI) [SEQ. ID. NO.208]:
5 10
Xaa; Xaa; Xaas Xzay Xaas Xaag Xaay Xaag Xaags Xaasg
Xaai, Xaayr Xazaiy Xaayy Xaaps ¥Xaape Xaayy Ala Xaa,s Xaazg
Xaas; Xaags Xaapz Xaazs Xaazs Xaajzg X1-21; wherein
20 Xaa, is His, Arg, ’i‘yr, Ala, Norval, Vzl, Norleu or 4-
" imidazoprepionyl;
Xaa; is Ser, Gly, Ala or Thr;
Xaaj; is Ala, Asp or Glu;
Kaa, -."is Ala, Nerval, Val, Norleu or Gly:
25 Xaas is Ala or Thr:
Xaag is Phe, Tyr or naphthylalanine;
Xazs is Thr or Ser:
Xaay is Ala, Ser or Thr:
Xaay is Ala, Nerval, Val, Norleu, Asp or Glu;

30 Xaa;p is Ala, Leu, Ile, Val, pentylglycine or Met:



<220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for

4-1 m dazol yl propi onyl -Ay <220> <221> VARI ANT <222> 27 <223>&>%Mg\20

position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> A 03

<222> 29 <223>w%|1ﬁ116kd19p05“ on 29 is am dated 28 Novenber 2003p<ddenRk Xaa
e r

Gu @y Thr Ph Ser Asp Leu Ser Lys GAn Leu Qu u du 15 10 15 A a
Val Arg Leu Phe Ile Qu Phe Leu Asn Xaa Gy Ay 20 25 <210> 95 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> AM DATION <222> 28 <#23> Asn in position 28 is

am dated <400> 95 Ala Ay GQu Gy Thr Phe Thr Ser Asp Leu Ser Lys dn Leu
GQu du 1510,15 d a_V g Leu Phe Ile GQu Phe Leu Lys Asn 20 25
35 28 Novenber 2003 ]aillj%'ﬁg 9% ag<92“‘i’\1> 28 <212> PRT <213> Artificial Sequence
<220> <223> Sypidetis Ma ner Aotgd Sequence <220> <221> AM DATION <222> 28
<223> Asn in position 28 is anjdated <400> 96 Hs Ay Ala Ay Thr Phe Thr
Ser Asp Leu Ser*33s & Pt20PQEY ™ u 1510 15 du Ala Val Arg Leu Phe Ile

G u Phe Leu Lysyfsn 29 Rba <2105 Ahe,<pbhry281lycRile> WRRTow243%; Artifici al
Sequence <220> <223> nthetic Am no Acid Sequence <220> <221> AM DATI ON
<222> 28 <223> %éwsihs%t?’brﬁl% is amidated <400> 97 His Ay du Ala Thr
Phe Thr Ser Aspyleuy SeralyssGdideu Adu Qu 1510 15 du Ala Val Arg Leu
Phe Ile @Qu Phe Leu Lys Asn 20 25 <210> 98 <211> 28 <212> PRT <213>
Artificial Sequédte k282 e AH/Synthetic Amino Aci d Sequence <220> <221>
AM DATI ON <222 8 22 py.position 28 is am dated <400> 98 Hs Gy
GQu dy Thr Phefﬁ%r9 lS'zér% gﬁln_evuarléer Lys dn Leu Qu du 1510 15 du Aa
Val Arg Leu PheX#im G WAPhecd diFdiys Asn 20 25 <210> 99 <211> 28 <212> PRT

36 <213> Ar{d fA:\ﬁ?T{_)%H’I %%q#%g%e%gﬁz%gézgﬁgme%t hcig\nlgg’ A&gq pequence

<220> <2215 > Asn in position I S ‘am dat ed <400>
99 Ala Ay du Syaight Rh@iTherSbrapshed el isaevily 9rGrrcMr @i -@lianays 10 -

15 Gu Ala Valy g Leupfde 442 (3 YabhRnbedr kysadisn 20 25 |
' Xaaj; is Ile, Val, Leu, pentylglycine, tert-butylglycine or
Met;
15 Xaa;y is Ala, Glu or Asp;
Xaas is Ala, Trp, Phe, Tyr or naphthylalanine;
¥aazs is Ala or Leu;
¥: is Lys Asn, Asn Lys, Lys-NH®-R Asn, Asn Lys-NH'-R, Lys-NH'-
R Ala, Ala Lys-NH'-R where R is Lys, Arg, C;-Cjc straight
20 chain or branched alkanoyl or cycloalkylalkanoyl
Z, is -OH,
=NH;,
Gly-2z,
- Gly Gly-2g,
25 Gly Gly Xaaii~2a,
Gly Gly Xaai, Ser-Z,
Gly Gly Xaas Ser Ser-Zg,
Gly Gly Xaa;; Ser Ser Gly-2Zg,
Gly Gly Xaa; Ser Ser Gly Ala-Z,
30 Gly Gly Xaas; Ser Ser Gly Ala Xaais—Za,

SUBSTITUTE SHEET (RULE 26)



<210> 100 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <§2'£@ Asn in
position 28 is am dated <400> 100 HHs Ay Ala Gy Thr Phe Thr ge Y) 3
Ser Lys Gn MetW&HM%% 1 5 10 15 Qu Ala Val Arg Leu Phe | PEEFWHPIS Leu
Lys Asn 20 25 <210> 101 <211> 28 <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28
<223> Asn in position 28 is am dated 28 Novggrber 2003 <400> 101 Hs Ay GQu
Ala Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Au 15 10 15 du Al a Vval
Arg Leu Phe Ile GQu Trp Leu Lys Asn 20 25 <210> 102 <211> 28 <212> PRT
<213> Artificial SeqeencelxXa@»n Sex2F=2rSGhy hkli X34k ntaalet ik, Sequence 37

<220> <221> AM DATI 28 <223> i it 28 is anjdated <400>
102 His Gy Gu G y'% éﬁ’g%%ﬁ ! §é°r2‘2§|e§A§glﬁ %leafq{aya ¢ SHRNA TP EGF 1 5 10
15 Gu Ala Val Arg G&ky ®he ¥dag, Gear Tep Gey AYsS Xen b 25 x2:h9>xdH3-z5211>
28 <212> PRT <213> Agti ficial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221¥"EMIDATION <222> 28 <223> Asn in position 28 is

am dat ed <4Q0> 103 Hisa yx&dy, XyaThenPhaaliramerindepetiandey Lys G n Met
Qu du 151015 du Ala Val Arg Leu Phe Ile Ju Trp Leu Lys Asn 20 25
<210> 104 <211> 28 S@ﬁ%eqbéf%z&g% 4 ica“éllsééaﬁeﬂgel’@zzm <223>

Synthetic Am no Aci ch&espraiiGaes238yp, <GRA> AMiBATLOhhe <222> 28 <223> Asn in
position 28 is am dated 28 November 2003 <400> 104 Ala Ala Gu @y Thr Phe
Thr Ser Asp Leu Ser NiAHayiglvedcey Ndikvirestydsiscine @ a val Arg Leu Phe
Ile Gu Trp Leu Lys Asdr 18 a25n5840>add5 <211> 28 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON 222> 28 Bg 138 ~RBvertditz2003 <223> Asn in position 28 is

anm dat ed <400> J05, A Alrta Ol b Ye THKaPhe LY o§eia£%p a8y, Sefa LYgaG n Lew
GQu du 151015 du Ala vVal Arg Leu Phe Ile Gu heLeuLysAsn§025‘
<210> 106 <211%2g Xaay, Xaay, Xaan, Xaa, Xaay;, Xaay, Xaays, Xaas, =

Xaapr, Xaas, Xaaze, Xaaz, Xaaz,, Xaazs, Xaass, are Ala; and
provided also that, if Xaa; is His, Arg, Tyr, or 4-

15 imidazopropionyl then at least one of Xaa;, Xaas and Xaa, is
Ala.

Preferred compounds of formula (VI} include those
wherein Xaa; is His, Ala, Norval or 4-imidazopropionyl.
Preferably, Xaa; is His, or 4-imidazeopropionyl or Ala, more

20 preferably His or 4-imidazopropionyl.

Preferred compounds of formula (VI) include those
wherein Xaa; is Gly.

Preferred compounds of formula {VI) include those
wherein Xaa, is Ala.

25 Preferred compounds of formula (VI}) include those
wherein Xaas is Ala.

Preferred compounds <f formula (VI} include those
wherein Xaa;q is Leu, pentylglycine or Met.

Preferred compounds ¢f formula (VI) include those

30 wherein Xaa;s is Trp or Phe.

SUBSTITUTE SHEET (RULE 16)



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in position @Blcg%v'\gma
am dat ed <400> 106 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys

GQu Au 15 1Qqdpesébu Ala Val Arg Leu Phe Ile Gu Trp Leu lptgafsshigQ 25
<210> 107 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Asn in
position 28 is am dated <400> 107 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu
Ser Lys Gn Leu Gu Gu 15 10 15 du Ala#%al Arg Leu Phe Ile Gu Phe Leu
Lys Asn 20 25 <210> 108 <211> 28 <212> PRT <213> Artificial Sequence
<220> <223> Synt het ] Acl e <220> 21> AM DATION <222> 28
<223> Asn in positi oﬁgﬁg%%a%ghg?ggﬁfgggoféégﬂ g\% y"néd“% }hﬂlsﬁ Phe Thr
-Ser Asp Leu Serwhgsefd rkadkt i ALSH Phe9ot Safgithy@alabliaeValkadrg ikewnlherll e
AQu Trp Leu LysﬁAgg 20, 25 210> 1%19)( <211> 28 <212> PRT <213> Artificial
Sequence <220> “2B @@ﬁﬂ‘ﬁé‘?r AR P AT B8 Féndat«220> <221> AM DATI ON
<222> 28 <223> Asn i Frgmsiredono@Bousdamiddbetuld 400> %R ancky Asp Gy
Al a Phe Thr éer Asp Leu, Ser L GnlLeu u du 1510 15 du Ala val Arg
Leu Phe Ile O u*Ph et‘é&lw% 20 25 <210> 110 <211> 28 <212> PRT <213>

Artificial Sequence FpP¥rred228mpiyiddelfi CofiDe Acld ;IRAURMRCEh5220> <221>
VARI ANT <222> 6 <223> Xaa in position 6 stands for Nala <220> <221>

AM DATI ON  <222%h9Be i eapns Kadps pdgReT GR92837 8 AR dRREPIRT IO Ala Gy

Asp Gy Thr XaasdiécSed AR bRE $eSud-YoneivthBy & wd Unchopriide, Gu Ala
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25 <210> 111 <211> 28 <212>

PRT <213> ArtifFRiPrSegigenne & lalzpinesynt hetic Amino Acid Sequence

<220> <221y VAR ANTpret2ddadbesgdimmdaas Bobreld i o )6 isfands tapshal a 28
Novenber 2003 <220> 40 28 Novenber 2003 <221> AM DAT| ON <222> 28 <223> Asn

in position 28 YReEfdate@ds 440557191 Tyr, preferably Ser.
Preferred compounds of formula (VI}) include those

wherein Z; is -NH.
Preferred compounds of formula (VI) include those 42
15 wherein 2; is -NH;.
Preferred compounds of formula {VI) include those
~ wherein Xaa; is Lys-NH°-R where R is Lys, Arg, C1-Cio
straight chain or branched alkanoyl.
Preferred compounds ¢f formula (VI) include those
20 wherein X; is Lys Asn, Lys-NH-R Asn, or Lys-NH'-R Ala where
R is Lys, Arg, Ci1-Cig straight chain or branched alkanoyl.
Preferred compounds of formula (VI) include those
described in PCT Application Serial No. PCT/US98/24273,

-£1lad November 13, 1988, entitled “Novel Exendin:Agonist

25 Compcounds” as having an amino acid segquence selected from
those identified therein as SEQ. ID. NOS. 55-110.
FCRMULA VII
Compounds particularly useful according to the present
30 invention are exendin agénist compounds described in U.S.

SUBSTITUTE SHEET (RULE 26)



Ala Gy Asp Ay Thr Xaa Thr Ser Asp Leu Ser Lys Gn Leu Qu Gu 1 5 10 15
GQu Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 112 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am ntzzgc,mv 2003
Sequence <220> <221> AM DATI ON <222> 28 <223> Asn in position
am dated <400> 112 Ala Ay Asp Gy Thr Phe Ser Ser Asp Leu Ser Lys G n Mt
GQu du 151015 du Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25
<210> 113 <211> 28 <212> PRT <213> Artificjial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> AN DATI ON  <222> 28 <223> Asn in
position 28 is am dated <400> 113 Ala Ay Asp Gy Thr Phe Ser Ser Asp Leu
Ser Lys Gn Leu sunG tiop1s 8. 40ud S0y e Wahofgsben Phed 18 6Ly, Phe Leu
Lys Asn 20 25 <210> 114 <211> 28 <212> PRT <213> Arii ficia equénce’
<220> <223> Synth&ii enhthed A IR Sgferediazzdsd R@onss vV IATRON Fe22Dve 28
<223> Asn in pogicli.on: 28 i pmdatad 4l <4qQ QY. Thr Phe
Thr Ala Asp Leu Seer Lys @n ﬁa é:t é ZI} gifégég%%}fﬁoﬂﬁ §I tﬁ?g Leu Phe
lle Au Trp LeuZileyaupen(PDI P5{SELAOIDL1F0.<208b: 28 <212> PRT <213>
Artificial ;queince <220> <223> nt hetic Am no Acid guence <220> <221>
AM DATI ON <2223 28 <223> Asn in position 28 is am dat <400> 115 Ala Gy
Asp Ay Thr PheXEhi ¥z RAsp: LBy Jrr Mps, Kaed adagd ¥aédd ®Xzz1 5 10 15 du Ala
Val Arg Leu Phe Ile du Phe Leui'%s Asn 20 25 <210>_ 116 <211> 28 <212>
PRT <213> Artificial Sequence < > <223> Synt heti % Ani no Aci d Sequence
<220> <221> AMSBATLEN Gx222+=,2815223% @50 AJe posl tiren 128 i s ami dated <400>
116 Ala Ay Asp Gly Thr Phe Thr Ser Ala Leu Ser Lys.Gn Mt Gu Gu 15 10
15 du Aa eu Phe 11€Q u TrLg Leu L¥lS Asne90 25 <210> 117 <211>
28 <212> P <§f39 FEFY FEPat “SEaudrite WP G3" 93518 HEheti c Anino Acid
Sequence <220> <221> AM DAE ON <222> 28 <223> Asn in position 28 is .
am dat ed <400> %27 Abﬁ Ay M XFay; HHa,PhesalhrxSer-Al a Leu Ser Lys G n Leu-
Gu du 1510 111 Al a VaLl Arg Leu Phe Ile G u Phe Leu Lys Asn 28
Novenber 2003 eroln aa; is His, "Arg eor Tyr:; Xaa: is Ser, Gly, Ala or

Thr; Xaay is Asp or Glu; Xaas is Phe, Tyr or naphthalanine;

15 Xaas is Thr or Ser; Xaas is Ser or Thr; Xaa, is Asp or Glu;

Xaag is Leu, Ile, Val, pentylglycine or Met; Xaas is Leu,

Ile, pentylglycine, Val or Met; Xaa;p is Phe, Tyr or

naphthalanine; Xaa;; is Ile, Val, Leu, pentylglycine, tert-

butylgiycine or Met; Xaa;; is Glu or Asp; Xaais is Trp, Phe,

20 Tyr, or naphthylalanine; Xaa;q, Xaais, Xaa g and Xaa;q7 are
independently Pro, homopreline, 3Hyp, 4Hyp, thioproline, N-
alkylglycine, N-alkylpentylglycine or N-alkylalanine; Xaag
is Ser, Thr or Tyr; and Z is -OH or -NH;; with the proviso
that the compound does not have the formula of either SEQ.

25 'ID NOS 1 or 2. Preferred N-alkyl groups for N-
alkylglycine, N-alkylpentylglycine and N-alkylalanine
include lower alkyl groups preferably of 1 to about 6 carbon
atoms, more preferably of 1 to 4 carbon atoms. Suitable
compounds include those having amino acid sequences of SEQ.

30 ID. NOS. "9 to 25. Also useful in the present invention are



42 20 25 <210> 118 <211> 28 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON <222> 28 <223>
Asn in position 28 is amidated <400> 118 Ala Ay Asp @y Thr Phe 218 [ﬁer@%
Gu Leu Ser Lys An Mt Gu du 15 10 15 Gu Ala val Arg Lfé’r{@agm

Trp Leu Lys AsVOW8%<210> 119 <211> 28 <212> PRT <213> A el Al
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATI ON
<222> 28 <223> Asn in position 28 is am dated <400> 119 Ala Ay Asp Gy Thr
Phe Thr Ser Qu Leu Ser Lys Gn Leu u GQusi1 5 10 15 du Ala Val Arg Leu
Phe Ile Gu Phe Leu Lys Asn 20 25 <210> 120 <211> 28 <212> PRT <213>
Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221>
AM DATI ON  <222Bhmnacexds cAdsYi ACHBRFRPUh P8 5Ss ©anithSt eemReMIss 250 Ala Ay
Asp Ay Thr PhegJhr 1SerivAsy Ala Ser Lys Gn Mt Qu Gu 151015 Qu Aa
Val Arg Leu Phe Ile Qu Trp ‘Leu Lys Asn 20 25 28 Novenber 2003 <210> 121
<211> 28 43 <212> PF?lrequmdAﬁﬁqEﬂiiénaq'-g@@cﬁreﬁ@@p@zzés izphgie Sygehetic

Am no Acid Seq . 2425 AM AT ONpo$222 24 28, SA23%2ASN; d Iy3ROSI tion
28 i s ami dat edu%’gi 1 ysAqug Thr Ph% Thr aSer%;gAsaé§ er Lys

Gnleu Gudu 1 @m=r5edc;aueAtao:i@|cwnyu_r@@ Phereie GM PheGLEu Lys Asn

20 25 <210> 122 <210 28 52122 BRI S20an il Labals Seuence £20>  <223>

Synt hetic Am no Aci equence < > Xaa in
position 10 st apetstflglvieghg <228st.<221> AM DATI O\I <222> 28 <223> Asn in

e ey De ey TS e
Lys Asn 20 25 <@d(0phel23 <211> 28 <212> PRT <213> Artl ficial Sequence
$2235 xaa | 0 posi (1 O SF0 RECARAE T of FRaTSHERII0E D858 1AM BATFEN “S2225 26,
naphthalanine; Xaa; is Ile or Val and Xaayy, Xaa,s, Xaa;s and .
Xaa,; are independently selected from Prc, homeprcline, ‘
thioproline or N-alkylalanine. Preferably N-alkylalanine
has a N-alkyl group of 1 to about & carbon atéms.
15 According to an especially preferred aspect, Xaa;s, Xaag
and Xaa;; are the same amino acid reside.
Praferred are compounds wherein Xaa:s is Ser or Tyr,
more preferably Ser.
Preferably Z is -NH:.
20 According to one aspect, preferred are compounds of
formula (VII) wherein Xaa; is His or Tyr, more preferably
His:; Xaa, is Gly; Xaa, is Phe or naphthalanine; Xaay is Leu,
pentylglycine or Met; Xaaijo is Phe or naphthalanine; Xaa, is
IIe or Val; Xaai:, Xaa;s, Xaapes and Xaay; are independently
25 selected from Pro, homoproline, thioproline or N-
alkylalanine; and Xaa;s is Ser or Tyr, more preferably Ser.
More preferably Z is -NH:.
Bccording to an especially preferred aspect, especially
preferred compounds include those of formula (VII) wherein:

30 Xaa; is His cr Arg; Xaa; is Gly; Xaas is Asp or Glu; Xaa, is

SUBSTITUTE SHEET (RULE 26)



<223> Asn in position 28 is am dated 28 Novenber 2003 <400> 123 Ala Gy Asp
@y Thr Phe Thr Ser Asp Xaa Ser Lys Gn Leu Qu Gu 44 15 10 du Ala Vval
Arg Leu Phe Ile Gu Phe Leu Lys Asn 20 25 <210> 124 <211> 28 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATION <222> 28 <223> Asn in position 28 is ami dated 2§ EQQO@@M
Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ala Lys Gn Met Qu Qu 1 1 5
Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn 20 25 <210> 125 <211> 28
<212> PRT <213> Artificial Sequence <220> <#23> Synthetic Ami no Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

anm dat ed <400> A 1 g y.Jhry Bhe; er. L Al.a s Gn Leu
Gudu 15 10%%55"' %IG G%ﬁgr%? ge-I:LeXl?alé‘hJéJw%IS é"u%%%é e Ll;?slsé%c’ﬁo 25
<210> 126 <211%r28 %€212>sPRIp <Z1ZFiuAr Kiéq disalleSequepert K220 ins2282a,

Synthetic Am no Aci.d Sequence 220>  <221> AM DATI ON_ <222> 28 <223> Asn in
position 28 is ani d‘%%%?%&%ﬁyﬁé}?%’ae’G%?T‘ﬁ&p'sGégeTﬁr t‘ﬁ%’aaééPlﬁEp Leu

Ser Ala G n Met ¥@zy, Gsu I2e,5VEQ &5 tGhurAlwyldalycAng; LessPhes Ide QrunEpp Leu
Lys Asn 20 25 28 Novenb 2003 45 <210> 127 <211> 28 <212> PRT <213>
Artificial Sequéide’ SR0FP 238 5nfidiet i3k i 3aei P Seda8HCET8220> <221>
AM DATI ON <2223 n28psead3atASNepid, MOsidoireDiA8, i shadhhatied, <4Q0p- 127 Ala Gy
Asp Ay Thr Phe Thr Ser Asp Leu Ser Ala Gn Leu Qu Ju 15 10 15 du Al a
val Arg Leu Phemﬂtélyéaaapﬁgete 19IPT 2 FT25YE21089 198t s L1 9roghHn 12>

PRT <213> Artifigkal tBeqpeneess22r +£3233nSythdeddds NoNQa el thSaienas
<220> <221> AM DATI.ON <222> 28 <223> Asn Ln position 28 is am dated <400>

128 Ala Gy Asp®8 §iFRrTPREQThID SAICSAsp PEuZ SerMeZA PReAekBElG 4 i@ UV -5 10

15 du Al ajyal Eé\bgcigyl?hﬁ_réf@rﬁ& cBnBolifls LySc Asdk 2Qcda fdlry 13 <211>
28 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid

Sequence <220> 2@2p¢>aghfDATHERRC L SEQE kDo 3NOAsH. 123 1hodli, 2P8Rd 28 i s
am dat ed '

According to an especially preferred aspect, provided
are compounds where Xaas; is Leu, lle, Val or pentylglycine,
15 more preferably Leu or pentylglycine, and Xaa,; is Phe, Tyr
or naphthylalanine, more preferably Phe or naphthylalanine.
These compounds are believed to exhibit advantageous
duration of action and to be less subject to oxidative
degration, both in vitro and in vivo, as well as during

20 synthesis ¢f the compound.

FCRMULA VIII

Also provided are compounds described in PCT
Application Serial No. PCT/US98/16387, filed August 6, 1998,
25 entitled “Novel Exendin Rgonist Compounds”, including
compounds of the formula (VIII) ([SEQ. ID. NO. 210]:
1 5 10
Xaa; Xaa; Xazy Gly Thr Xaa, Xaz; Xaag Xaas Xaag
15 20
30 Ser Lys Gln Xaas.Glu Glu Glu Alz Val Arg Leu



<400> 129 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Qu Gu
151015 du Ala vVal Arg Leu Phe Ile Qu Phe Leu Lys Asn 20 25 <210> 130
<211> 28 <212> PRT <213> Artificial Sequence 28 Novenber 2003 46 <220>

<223> Synthetic_An cid Sequence <220> <221> AM DATI ON <223>
Rt Broh?

Asn in positi on™2g® am dated <400> 130 Ala Ay Asp Gy Thr 3éer
Asp Leu Ser Lys Gn Ala Au Gu 15 10 15 du Ala Val Arg Leu Phe Ile Qu
Trp Leu Lys Asn 20 25 <210> 131 <211> 28 <212> PRT <213> Ard i6f NOVa2003
Sequence <220> <223> Synthetic Am no Acid $quence <220> <221> AM DATI ON
<222> 28 <223> Asn in position 28 is am dated <400> 131 Ala Ay Asp Gy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Ala. QQu Ju 15 10 15 du Ala Val Arg Leu
She Ile A u She Leu Lys Asn 20 25 <230> 132 <211> 28 D12> PRT <213>

Artificial Sequence £220>xasfi228==.JyRideties Al g ACi¢ \Gagquence <220> <221>
VARI ANT  <222> 14 <2235 Xaa in position 14 stands fo§rd pag <220> <221>
AM DATI ON <222> 28 <223> Asn i R2position 28 is am dated <400> 132 Ala Gy

Asp Gy Thr She Thr Sgr £i5p heuUaPerxiys &N X2 AkFU; 1 510 15 du Ala
Val Arg Leu Phe Ile Qu Trp Léu Lys Asn 20 5 28 Novenber 2003 <210> 133

<211> 28 47 k21gbepPrim<BAR>iariisi ding, S¥guencet pz@zopzoplsnsynthasa és

Am no Acid Sequ e 0 <221 Al F o< > 232, Xaa, | osi tiqn 14
stands for pd ygg 20§gg'<?21f>%il\/?%},6{‘r§d%wg§2%%32%L1£<bzl%>§3§ﬁal?5n %oegi t%iy}):n828
is am dated <4002ph8Ryilarding A¥padis The PheSdiwr XSar DspSdrprSahriy&ad@ n

25 210> 104 STISBT i By o P58 altey B PGt E B .
Synthetic Am noXaei di Séguentie <22tylq2geinAM BGATIOONMeL22R22a 2815228, Asn in
posi o0 2010, 81, Loty e By, 4 B T g T Se o Lo
Lys Asn 20 25 <@é&fryl@bycic@]]lre28-buwlyd yRRNe<@t Methr tiafaiciid Seqeendep:; -
Xaa;3 is Trp, Phe, Tyr, or naphthylalanine; X; is Lys Asn,' 2
Asn Lys, Lys-NH*-R Asn, Asn Lys-NH'-R wheres R is Lys, Arg,
C1~Cio straight chain or branched alkanoyl or
15 cycloalkylalkanoyl; Xaaiq, Xaais, Xaais and Xaa;; are
independently Pro, homeproline, 3Hyp, 4Hyp, thioproline, N-
alkylglycine, N-zlkylpentylglycine or N-alkylalanine: Xaas
is Ser, Thr or Tyr; and 2 is -OH or -NH;; with the proviso
that the compound does not have the formula of either SEQ.
20 ID. NOS. 1 or 2. Suitable compounds of formula (VIII)
include compounds described in PCT Application Serial No.
PCT/US98/16387, filed August 6, 1938, entitled “Novel
Exendin Agonist Compounds” having the amino acid sequences
&£ SEQ. ID. NOS. 37-40 therein.
25 Preferred exendin agonist compounds of formula (VIII)
include those wherein Xaa; is His, Tyr or 4-imidazopropicnyl.
More preferably, Xaa; is His or 4-imidazopropionyl.
Preferred are those compounds ¢f formula (VIII) wherein

Xaa; is Gly.

SUBSTITUTE SHEET (RULE 26)



<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28
<223> Asn in position 28 is am dated <400> 135 Ala Ay Asp @Ay Thr Phe Thr
Ser Asp Leu Ser Lys An Leu Ala u 15 10 15 Gu Ala Val Arg Leu Phe Ile
G u Phe Leu Lyswasoegdds 25 28 Novenber 2003 <210> 136 48 <211> p@rusedilidps PRT
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>
<221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400> 136
Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys An Met Qu AIzEB]H@VlgD 5
AQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lyssﬂ\sn 20 25 <210> 137 <211>
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid

Sequence <220> <221 > j i ti,Q 8.1is .. .
ani dat ed <400> 137 A?Eﬂd@l?%?sg}‘é f/g'él)'%? I%%épT r s@’?p&"g"@‘gﬁé éé’#?Egs‘”&ﬁ‘}-?lﬁ’eu

Au Ala 1 5 10X88s i@ JeA-aPYRFY A HYdiane RifeMeite G u Phe Leu Lys Asn 20 25

<210> 138 <211> 28 52423 2% riifici nce .<220>__<223> .
Synthetic Amno Acid %é‘quér?gdzgggzéigsézéﬁié AH BA%%C]O%%@}%@%I@ZZ‘%B“M in
position 28 is AakdatedT=zh0f> FI88 Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu
Ser Lys G n t du - 1 a Val Arg_.leu Phe lle._ Qu Trp Leu
ye Aen 20 25 <2105 THEeTEE 305aoredh Sulhuihn s, S folen: vt Suthecelos
Novenber 2003 49 £22Dps A223»rSEpthEBI-R Aznnowherd Sefisenge, <¥2f>c,s@31>
AM DATI ON <2225> 2§i§§t23c>ae‘%n irn or31i tion ]ﬁ(8 islam' dated <400> 139 Ala Gy
Asp Gy Thr Phe®Thi*E8r REFPLE S Gl u Qu 1510 15 Aa Ala
Val Arg Leu Phe |le Asb Phrefberelysrdsconibudias<3¥0FotfQ1a<2¥1zT 28 hetld>

PRT <213> Artifjcial, _Seguence <220Q>. <223> Sypthetic Am no Acid Sequence
<220> <221> Al\*?ﬁfﬂla\l%gsza‘ZQa}%ﬁ%aﬂéﬁerngﬁ‘?)@i £FoRN28%Fs ani dated <400>
140 Al a G yl®AspndpiycrifralBnenghr xSef; £8pIleloSerall uhdOxaalkt *days, Gxtda,dl 5 10

15 du Ala Ala Arg( Leu Phe | Ide Gla Trp Leu Lys Asn 20 25 <210> 141 <211>
28 <212> PRT <337 35%i2048ERG8RE <§&2J€)"'>e“e@22f§9"8fﬁl°hef‘%°%‘ﬂfd‘%ci d

Sequence thioproline or N-alkylalanine. According to an especially
' preferred aspect, Xaa;s is Ser or Tyr. Preferred are those
such compounds wherein Xaa;s is Ser. Preferably, Z is -NH;.
15 According to one preferred aspect, preferred are
compounds of formula (VIII} wherein Xaas is Phe or
naphthylalanine; Xaa;p is Phe or naphthylalanine; Xaay; is Ile
or Val, X; is Lys Asn, or Lys-NH‘-R Asn, where R is Lys, Arg,
C1-Cio straight chain or branched alkaneyl and Xaa,,, Xaas,
20 Xaa,¢ and Xaa;; are independently selected from Pro,

homoproline, thioproline-or N-alkylalanine.

Preparation of Modified Exendins And Exendin Agonists

-

the medified exendins and exendin agonists of the

25 present invention may be made by linking one or more
polyethylene glycol polymers or other molecular weight
increasing agents to an exendin or exendin agonist. The
synthesis of exendins and exendin agonists is thus described
first, followed by methedelogy for linking the polyethylene

30 glycol polymer(s) to the exendin or exendin agonist.

SUBSTITUTE SHEET (RULE 26)



<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>

141 Ala Ay Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys Gdn Leu Qu Gu 15 10

15 Gdu Ala Ala Arg Leu Phe Ile Qu he Leu Lys Asn 20 25 <210> 142 <211>

28 <212> PRT %ﬁ,’éé;tifici al Sequence <220> <223> Synt het ipeTARbIAASACI d
ve

Sequence 28 No er 2003 <220> 50 <221> AM DATI ON <222> 28 <223> Asn in
position 28 is am dated <400> 142 Ala Ay Asp Ay Thr Phe Thg éﬁr vAﬁMeu
Ser Lys Gdn Mt Gu Au 15 10 15 du Ala Val Ala Leu Phe &I @Iu Leu
Lys Asn 20 25 <210> 143 <211> 28 <212> PRT <213> Artificial Sequence

<220> <223> Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28

<223> Asn in positi 28 12& E‘?é é4£g >§ Qié ; I)é ﬁ gijy Thr Phe Thr
Ser Asp Leu Ser Lys_q:neaa‘ £ t&%nlg A%'g il | a Leu Phe Ile
A u Phe Leu Lys ‘Asn E2@n2ins240% svbhdia2dgonld: o@tRmnERT s« 3as Ard:idrnddiral

Sequence <220> <223> Synthetic. An no Acid Sequence.<220>_ <221> AM DATI ON
2535 96 <2230 HATAET BB PrEHLh Bl LaAF s o HEROa PR AFR L VP AE Gy Thr
Phe Thr Ser AspietibrSer thysudh npdyetidel pufd fii cdr fonl@slBesCribdl aidalfr g Al a

Phe Ile Gu Trp Leu Lys_Asn 20 25 <210>.145 _<211> 28 <212> PRI <213>
AT Cial | SR 5858 <S5t oy thBiPE A ASed 288qdehte b o1
AM DATI ON <2228 «4223>, ASN BibROSHenon2 @8: 1402aitisgated228hdbaeyrber 2003

51 <400> 145 Ala Gy Asp Gg/ Thr_ Phe Th{l Ser_Asp,Leu Ser Lys Adn Leu Gu
Gu 15 10 15 inGFERrAtedl PR IRTE PR TR U PPIFETPEG TS SY ASTHE IS <210>

146 <211> 28 202%RBI<2dSmi Y iebkghat HafURNGe 53282 by2rathdyat hetic
Am no Acid Sequence <220> <221> VAR ANT <222> 22 <223> Xaa in osiif‘}‘iﬂodg 22
stands for Nal &neppse £bode ShHIBRA &R TROBEF H & OZ S¥3TRLIG | 3 ﬁ%%ctri T8

is am dat ed; (<4007 pkd@mAha & yaAsp S widhr Ehen Thre7Sen ¢Asp3teurSEr) Lys A n
Mt Gu u 1510 15 Gu Ala Val Arg Leu Xaa |Ile Gu Trp Leu Llys Asn 29
25 <210> 147 <JEFEDYEncepaRLAtRSr Yo 1852 AeR5S NGTRingejGeRges ~andard R

solid-phase peptide synthesis techniques and preferably_aﬁ
automated or semiautomated peptide synthesizer. The
compounds that constitute active ingredients of the

15 formulations and dosages of the present invention may be
prepared using standard solid-phase peptide synthesis
techniques and preferably an automated or semiautomated
peptide synthesizer. Typically, using such techniques, an
o-N-carbameoyl protected amino acid and an amino acid

20 attached to the growing peptide chain on a resin are coupled
at room temperature in an inert éolvent such as
dimethylformamide, N-methylpyrrolidinone or methylene
chloride in the presence of coupling agents such as
'afé§élohexylcarbodiimide and l-hydroxybenzotriazole in the

25 presence of a base such as diisopropylethylamine. The a-N-
carbamecyl protecting group is removed from the resulting
peptide-resin using a reagent such as triflucroacetic acid
or piperidine, and the coupling reaction repeated with the
next desired N-protected amino acid to be added to the

30 peptide chain. Suitable N-protecting groups are well known

SUBSTITUTE SHEET (RULE 26}



<220> <223> Synthetic Am no Acid Sequence <220> <221> VAR ANT <222> 22
<223> Xaa in position 22 stands for Nala <220> <221> AM DATION <222> 28
<223> Asn in position 28 is am dated <400> 147 Ala Ay Asp @y Thr Phe Thr
Ser Asp Leu SerWO9¥6663% Leu Gu Au 15 10 15 du Ala Val APETLSW R4 || e
A u Phe Leu Lys Asn 20 25 <210> 148 <211> 28 <212> PRT <213>€ ygvc;ﬂﬂa
Sequence 28 Novenber 2003 <220> <223> Synthetic Am no Acid Seqlen

<220> <221> AM DATI ON <222> 28 <223> Asn iy position 28 is anidated <400>
148 Ala Gy Asp Ay Thr Phe Thr Ser Asp Leu Ser Lys Gn Met Qu du 1 5 10
15 du Ala Val Arg Leu Phe Val Qu Trp Leu Lys Asn 20 25 <210> 149 <211>
28 <212> PRT <@13heAwtrtfi eLah smmy@mznyizzssosynamu c Amino Acid
Sequence <220> _<221> ,%_\M Qﬁ\ ) <22 ‘123%“ 42 >_.Asn |n gosug on 28 is

ani dat ed <400> 148 A GV REHERP hPeSBF REPFTEIFSR S8 -G n Leu
Gudu 1510 15 I@eusAD.aeNai Arng‘.dcemdDJaBd\éah.vStuVE’BEarL@w-LyS Asn 20 25
<210> 150 <211> <21§ I?' <213> Artifici 1guence <220> <223>

Synt hetic Ani nd" d‘bgélﬁ Aret amige ré’ff‘l%"“&?ﬁ heoponsigte éZQBQexaaan

posi tion 23 sst afls HeObukChise@ 2Fom ?@:%h&e@wh@ééb%méﬁ&? 2(%‘0%%%3%%9
position 28 is am dated <400> 150 Al a Thr Phe Thr Ser Asp

Ser Lys G n MetC¥u &6 felbowasidg &hRIl&‘VéPt%\F'@eﬂe%Fﬂ% axaésc;nayﬁpﬁ Leu

Lys Asn 20 25 240nalBd rF2d 1ppA8 o<k s RRENS2 135 Al thdiGiialsgeguence 28
November 2003 <220> 53 <223> nthetic Am no Acid Sequence <220> <221>

VARI ANT  <222> g (&3> Raa-Th [FFdilvi Smer3T8radrasut orBeaSprd2z4s, Epoa~

AM DATI ON <222_3%12(&..5323>B,9§nr3}ﬂm§| t ireNd =28 wtam_lgat@ic_ﬂg%ll@ Ala Ay
Asp Gy Thr. Phe Thr Ser Asg Leu Ser Lys G n E 10 1 Gu Aa
Val Arg LeudOPh&mesales iBrf L%ifl%}élfﬁéﬁr)zo@s%@mﬁtﬁ@r @PESHQB(TEQJLZ>

PRT <213> Arti fE‘nﬁ:'ca-As§‘?9k‘€f‘ceanﬁ2%gﬁc-‘éa.%3?r§)’nt hgd & Cu ANig) ARk g §§quence .
<220> <221> AM DATI ON <22
purchased from Applled Biosystems, Inc. or Bachem Inc.
(Torrance, CA). Aniscle, dimethylsulfide, phenol,
ethanedithiol, and thicanisole may be cbtained from Aldrich

15 Chemical Company (Milwaukee, WI). Air Products and
Chemicals {Allentown, PA)} supplies HF. Ethyl ether, acetic
acid and methanol may be purchased from Fisher Scientific
(Pittsburgh, PA).

Solid phase peptide synthesis may be carried out with

20 ann automatic peptide synthesizer (Model 430A, Aprlied
Biosystems Inc., Foster City, CA) using the NMP/HOBt (Option
1) system and tBecc or Fmoc chemistry (see, Applied
Biosystems User's Manual for the ABI 430a Peptide
Syrithesizer, Version 1.3B July 1, 1988, section 6, pp.

25 4%-70, Applied Biosystems, Inc., Foster City, CA) with
capping. Boc-peptide-resins may be cleaved with HT (-50°C to
0°C, 1 hour). The peptide may be extracted from the resin
with alternating water and acetic acid, and the filtrates
lyophilized. The Fmoc¢-peptide resins may be cleaved

30  accerding to standard metheds (Introduction to Cleavage

SUBSTITUTE SHEET (RULE 26)



<223> Asn in position 28 is am dated <400> 152 Ala Ay Asp Gy Thr Phe Thr
Ser Asp Leu Ser Lys A n Mt Qu Qu 15 10 15 Gu Ala vVal Arg Leu Phe Ile
Asp Trp Leu Lys Asn 20 25 <210> 153 <211> 28 <212> PRT <213> Artificial
Sequence <220> wadrsaesSynt hetic Amino Acid Sequence <220> <22dprusehi3i| ON
<222> 28 <223> Asn in position 28 is am dated <400> 153 Ala Ay Asp Gy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu Qu 15 10 15 du Ala Val Arg Lou
Phe Ile Asp Phe Lou Lys Asn 20 25 <210> 154 _<211> 28 <212> NBY33003
Artificial Sequence 28 Novenber 2003 54 <2205 <223> Synthetic Am no Acid
Sequence <220> <221> AM DATION <222> 28 <223> Asn in position 28 is

am dated <400> 494, Alp QY 28301 GhYs The BhansThrrnger APy Lel Sgy_1bys G n Met
Judu 15 1%‘? “&TAl 2 Val Arg el Phe Il e & u APa'i%ou Lys “Asn 20 25

<210> 155 <211Be@p8des2IRy RRFO<P433syentieciusliingeqnehdean@z)Xhen223ch
Synt hetic Am no,Aci e <2203 1 T $2283A8 <223> Asn in
position 28 is %13&1%53%%%4881§dig5b9ﬁ a%’y%ﬁ?ysg%h%:lr KgF’he r' 'Ser Asp Leu
Ser Lys G n Leu G u Hapridesbmp B6 p@tif iMdch BYaRPAEGLLe(p Ripmddte vEl andl a Leu
Lys Asn 20 25 <210> 156.,<211> 2 <212> <213> ificial Sequence
<220> <223> SyMHATC AL 15 “R%i Véae%%%sncd:eﬁfzc%ﬁépjég 7R ON C2055% 28
<223> Asn in post tdien p2&pesaahivdatelumd 008 156 2ARax@§ &sp WdacThr Phe Thr
Ser Asp Leu Ser_ Lys G.n du du_ 1 10 1 du a,.Val Arg Leu _Phe Ile
U Tih Aa LyssRARe ALY Ga et Loblass HePtined, AR o
Sequence <220> ma2%%> deyeirhéhed vwimp Addd SSquenceas 28ndNoueirdadr c20@8n <p20>
55 <221> AM DATI <222> .28 <223> n in.position 28.] i dat ed_<400> 157
Alady Asp G y”'%r-“‘rﬁg"TﬁP SRy ﬁ%%a‘ieu e"rl"f%segﬁ‘ﬁébi g e‘la%éllo 15
d u Al a Val 1Ar gedeu sPhealrca,@u e bAl aellyseAsd 20 2 €A20ycib8l oRhienm 28
<212> PRT <213> Artificial Sequence <220> 3> nthetic Am no Acid v
Sequence <220> 3% OKWBﬁTP%\I?'@i?ZEm% ag%%g E\§§ ?ﬁe%aorsa\rﬁvgncﬁgm% &
am dat ed <400> 15&1/min. Amino acid analyses may be performed on the
. Waters Pico Tag system and processed using the Maxima
program. Peptides may be hydrolyzed by vapor-phase acid
15 hydrolysis (115°C, 20-24 h). Hydrolysates may be derivatized
and analyzed by standard methods (Cohen, et al., The Pico
Tag Method: A Manual of Advanced Technigques for Amino Acid

Analysis, pp. 11-52, Millipore Corpecration, Milford, MA
{1989)). Fast atom bombardment analysis may be carried out
20 by M-Scan, incorporated (West Chester, PA}. Mass
calibration may be performed using cesium icdide or cesium
iodide/glycerol. Plasma desorption ionization analysis
using time of flight detection may be carried out on an
ﬂﬁglﬁed Biosystems Bio-Ion 20 mass spectrometer.
25 Electrospray mass spectroscopy may be carried and on a VG-
Trio machine.
Peptide active ingredient compounds useful in the
formulations and dosages of the invention may also be
prepared using recombinant DNA technigues, using methods now

30 known in the art. See, e.g., Sambrock et al., Molecular

SUBSTITUTE SHEET (RULE 26)



Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Gu Gu 1 5 10 15
GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Ala Asn 20 25 <210> 159 <211> 28
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> WOME2A\ DATI ON  <222> 28 <223> Asn in positi RFTASNAI8I4
am dated <400> 159 Ala Ay Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys @ n Leu
GQu du 151015 du Ala Val Arg Leu Phe Ile Gu Phe Leu AZaB@aﬂﬁS
<210> 160 <211> 28 <212> PRT <213> Artifiggal Sequence <220 3
Synthetic Am no Acid Sequence <220> <221> AM DATION <222> 28 <223> Ala in
position 28 is am dated 28 Novenber 2003 56 <400> 160 Ala Gy Asp Ay Thr
Phe Thr Ser AspSlanimpi Rykatgsatiomy Mppudly 2d 51.10C05< Shuild aHakdoArg Leu
Phe Ile Qu Trp qlys ) 102 I ottt g2 <212> PRT <213>
Artificial Seque(%gggtgzoéi@i%%gé@gyi t’hgtu%g o ACi aée%ﬁe%ﬁ%pagﬁgiby <221>
AM DATI ON  <222boRggeR@dus Aphasen pposiiticony@Shésisamedabad. <400x-dél e Gy

Asp Gy Thr Phe u.Ser. Ly nleu Qu,du 151015 Qdu Ala
Val Arg Leu Phecgﬁém&%&s %eﬁl_ug'u lﬁyghil gr%e%% lﬁf&i‘f%z“%ﬂif%%”%%
PRT <213> Arii f actaknSenuenieds220For<228ep 1Sy,ntiohelsbha Agh 86n ¥ ith rSe PAaRGE
<220> <221> A <222> 38 <223>.Pro in position 38 is am dated <400>
162 Ala Ay d %%ﬁ% %Fd %egztmdgsséP“iébn’r_‘é% %ﬁ& BPSOS ACME @AWW & 1 5 10
15 du A a Val pegatei Wind metEbdsTkpolelin heAant G ys&dy &5 ,Ser 20 25
30 Ser Ay Ala_Pro, Pro Pro 35 <210>.163 <211> 38__<212> PRI <213>
Artificial Seqﬁ%%ﬁ‘él%zﬁﬁnaoé‘ffggnSyﬁfﬁE?i ccqﬁﬂ'mﬁAé?é' ehuehtd 220> <221
AM DATI ON <222> 38 <223> Pro in position 38 is am dated 28 Novenber 2003
<400> 163 H®& dy AlerdugathorPhé FblvSetiviAsi beycSerpddsmddd (.U oEhu-d u
57 28 Novenber 2003 1 5 10 .1% Gu Ala Val Arg Leu Phe TT'e G U Phe LeU Lys
Asn Gy Gy ProSets LSaPCERSS 80 Pro 35 <210> 164 <211>
37 <212> PRT <213> Pidid iandealseBegubnsera22Qes €323co®yNhetdse Agi no Aci d

Sequence <220> pég%gé;s pé%ﬁgﬁgﬁ. <§g§?’fgk. J. Hematology 68:1 (1998);

Bioconjugate Chem. 6:150 (1995); and Crit. Rev. Therap. Drug

15 Carrier Sys. 9:249 (1992) all of which are incorporated
herein by reference in their entirety. Those skilled in the
art, therefore, will be able to utilize such well known
techniques for linking one or more polethylene glycol
polymers to the exendins and exendin agonists described

20 herein. Suitable polethylene glycol polymers typically are
commercially available or may be made by techniques well
known to those skilled in the art. The polyethylené glyccl
polymers or other molecular weight increasing agents

preferably have molecular weights between 500 and 20,000 and

(18]
¥

may be branched or straight chain polymers.

The attachment of a PEG on an intact peptide or protein
can be accomplished by coupling to amino, carboxyl or thiol
groups. These groups will typically be the N and C termini
and on the side chains of such naturally occurring amino
30  acids as lysine, aspartic acid, glutamic acid and cysteine.

Since exendin-4 and other exendins and exendin agonists can

SUBSTITUTE SHEET (RULE 26)



<223> Pro in position 37 is am dated <400> 164 Hs Ay GQu Ala Thr Phe Thr -
Ser Asp Leu Ser Lys Gn Met Gu Ju 15 10 15 du Ala Val Arg Leu Phe Ile
GQu Trp Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Gy Ala Pro Pro 35 <210>
165 <211> 36 woddBs62PRT <213> Artificial Sequence <220> <2ZZI/USHtIAL: | c
Ami no Acid Sequence <220> <221> AM DATION <222> 36 <223> Pro in posi tion
36 is am dated <400> 165 Hs Gy Qu Gly Thr Phe Thr Ser Ala L u Ser

Gn Mt u du 1510 15 du Aa val %LeuPheIIeGuTrﬁ ﬁ Asn
"Gy Ay Pro Ser 20 25 30 Ser Ay Ala Pro 35 <210> 166 <211> 36 <212> PRT
<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence <220>

<221> AM DATI Obe ¥22F2r23@ 522821 P% otidsepoebt ion &6ezi1£staf§i d:&'rcedlﬁﬁe§4w> 166
Ala Gy Gu @y Thr. Phe Thr SerAs Al a Ser %s Gn Leu 15 10 15
Gu Ala Val A gaeEPhel reieruepn ‘Lt@& 198 ARG |89 qirc&réai‘ykbCzS 30

Ser Ay Al a ProyRmhp2ld>r167:h6@ddal Frowei2ig PRIowd BarAkl fheraduSeguence
<220> <223> Synt het| c Amino Acid_Sequence <220> <221> AM DATION <222> 35

<223> Ala in pdsi% ORI as°8nfAafetr <400> 167 Ala Gy Gu Gy Thr Phe Thr

Ser Asp LeusSer Lys 1@ pMkeft Uifddhtibndalo Irodde Al ValonAngatesn Rie |l e
Gu Trp Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Gy Ala 35 <210> 168

<211> 35 <212>2PRESIELDS OAr XP1EIMI2ISEGGENER W (EF M3 POSYREREL P % no

Acid Sequence. <3207 psi32ERyAMIDATI f N1 w822k 8n <RRAPL A KiRnRYSELL HFardfe i S
am dat ed <400> 168 IPHOS%%15 Y gﬂ'}'&hr Phe Thr Ser_  Asp Leu Se? Lys G n Leu

Gu Gu 15 1013 m@nges a—%lam@ IR YPRBY { e GW% LEFaPREeRsE Ay Ay
Pro Ser 20 25 30,-156J01Gmrd 8ndPud 0p k88 arlder 834in <2523, PRIm52d3>and

Artificial Sequence <220> <223> Synthetic Ami no Acid Sequence <220> <221>
AM DATI ON K22 Bet34 128 BNGFERBEF2 DR <5332 T L i ntPosi RN 3%ES | s

am dat ed <400> Q&%Ja'o% aBe¥ Qeyefﬁagﬁ hie fRRENIBT i Sere Adhdiguckler Lys A n Met
GQu du 151015 'du Ala Val Arg Leu Phe Ile Gu Trp Leu Lys Asn Gly Gy

Pro Ser 20 25 30 Ser Ay <210> 170
Utility
The formulations and dosages described herein are

15 useful in view of their pharmacological preoperties. 1In
particular, the compcunds of the invention possess activity
as agents to reduce food intake and as agents to regulate
gastric motility and to slow gastric emptying, as evidenced
by the ability to inhibit gastric emptying levels in

20 mammals. They can be used to treat conditions or diseases
which can be alleviated by reducing food intake or
regulating gastric motility. The formulatilons and dosages
of the invention are also effective as exendins and exendin
agonlsts, and possess activity as agents to lower blood

25 gluccse, and to regulate gastric motility and to slow
gastric emptying, as evidenced by the ability to reduce
post-prandial glucose levels in mammals. The compounds of
the present invention are useful in in vitro and in vivo

scientific methods for investigation of exendins and exendin

SUBSTITUTE SHEET (RULE 26)



<211> 33 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Acid Sequence <220> <221> AM DATI ON <222> 33 <223> Ser in position 33 is
am dated <400> 170 Hs Ay Gu @y Thr Phe Thr Ser Ala Leu Ser Lys @ n Mt
AQu du 15 18096, Ala Val Arg Leu She Ile Gu Trp Leu LysTaswadhy Gy
Pro Ser 20 25 30 Ser <210> 171 <211> 32 <212> PRT <213> Artifjcial
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <2212 8ANOBAIIN
<222> 32 <223> Ser in position 32 is am datgg <400> 171 Ala Ay Gu Gy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Met Qu Au 15 10 15 du Ala Val Arg Leu
Phe Ile Gu Trp Leu Lys Asn Ay Gy Pro Her 20 25 30 <210> 172 <211> 32
<212> PRT <213>ag¢nifizifaslr Ssqupheeimd@chod® 2echSyat hebise AatHp; A d
Sequence <220> , <221> AMIDATI ON <222> 32 28 November 2003 60 <223> Ser in
position 32 is am dated <400> 172 His Gy Ala Gy Thr Phe Thr Ser Asp Leu
Ser Lys Gn Leu G u THau coinpbufs 1be fddehANd MalveAi@yl edrifhgail g Fy, Phe Leu
Lys Asn dy d yvf_[{)ouSer. %Q_ 25.30_<210> 173 <211> 31 <212> PRT <213>
Artificial Sequetice <2205-920235%% [ 1RATHE ARYTS ARFdIPaEgBencRucp ZBlts<221>
AM DATI ON  $222bnSllude? 233 Br prépia s it o}ibainica%aaﬁ.ﬁgrqéigpe R ERIC N
A u Ala Thr Phe Thr SerHéip hgu %_fzr Lys. Gn Mt Gu Qu 151015 'AuAa
Val Arg Leu Phea 1% ufrip TRty SCas Sy GFyi Bhorneross iap acigp>aggnic
<211> 30 <212>adRY, <2kdtcAstid) CicdhaPRGHAITOR 1523024, <23BFeryiUNEali;& AN no
Aci d Sequence <220> <a21> AM DAT] ON <222> 30 <223> @y in position 30 is
am dat ed <400> A7HHEIEHS #F1FQLPTAR PREIPhANdeFamphoT el &2id peidi.n Leu
Gu Gu 15 1GaEs @repakad ViadtHAkg sleau iRk ubhke a@hbn Pag 4t dysiASh; Gy Gy
20 25 30 <210> 175 . <211> 29 <212> PRT <213> Artificial Sequence <520>
<223> Synt Het | FARNGEAEFd SefueriCSisnEad R9H2SS AW DRE) TN app23k291<223>
Ay in positior%n saamkdases, 2&aNeyerbend2003ns490% 475 Al a @ Béa%u Gy .
Thr Phe Thr Ser, as{pcbgu Ser %}sﬁj@in Leu Gu u 61 15 10 du ,Ela al Ar g
Leu Phe Ile G J¥He ar&% Gy £3ge552cstpte 198l txame> @ ferred.

The salts may be formed by conventional means, as by

reacting the free acid or base forms of the product with one

15 or more equivalents of the appropriate base or acid in a

solvent or medium in which the salt is insoluble, or in a

solvent such as water which is then removed in vacuo or by

freeze-drying or by exchanging the ions of an existing salt

for another ion on a suitable ion exchange resin.

20

Formulation and Administration

Modified exendin and exendin agonist formulations and
do;ages of the invention are useful in view of their
sxendin-like effects, and may conveniently be provided in

253 the form of formulations suitable for parenteral (including
intravenous, intramuscular and subcutaneous) administration.
Also described herein are formulations and dosages useful in
alternative delivery routes, including oral, nasal, buccal,

stblingual and pulmonary.

SUBSTITUTE SHEET (RULE 286)



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> VARI ANT <222> 31, 36-38 <223> Xaa in positions 31,
36-38 stands for tPro <220> <221> AM DATION <222> 38 <223> tPro in
position 38 isYM#sEed 15 <400> 176 His Gy Ala Gy Thr Phe AFYUSERISKs
Leu Ser Lys An Mt Gu Gu 15 10 15 du Ala Val Arg Leu Phe Ile Qu Trp
Leu Lys Asn Ay Gy Xaa Ser 20 25 30 Ser Gy Al a Xaa Xaa XaaZ38 N@\io@[m??
<211> 38 <212> PRT <213> Artificial Sequengle <220> <223> Synthetic Am no
Aci d Sequence <220> <221> VARI ANT <222> 36-38 <223> Xaa in positions
36-38 stands for tPro <220> <221> AM DATION <222> 38 <223> tPro in
position 38 is am déihed fe3edbiliyyy 195 adoprapteArautas Pheleitiveser £Asp Leu

- Tl o) l 3 |
s An gy oy Bre Gl 3o oeth PR Pl e 515 g

<211> 37 <212>CcPRR. 621313 Ant1:<bm3:mrmt®equfer¢@e0289ma‘en@ero1205031@2&;22%
<223> Synthetic_ e 2 1, 36-37
<223> Xaa in posi |ons 3%gc§6gg %%m%g&f cog%m%\o‘iggg%@ lell ATl ON
<222> 37 <228B> Nmgnalis,pedter ondBini st zatiidat. edPaasaqela?B dﬂlt@cﬁlnyéGhasG y Thr
Phe Thr Ser Al u.Ser U u Ala.vVal _Arg Leu
Phe Ile Qu Tr Sb{%u ‘Sﬁésgﬁa‘%§ %{/O “sege aio g’g}%f)&?’Ser eGII'E'SRIl %(SﬁyXaa
35 <210> 179 <2ddct 3BasaRl2crRRIea? v Autimbherpl r@emm)ncamd<226>gut;223>
Synt hetic Am no i-d en A o <223> Xaa
in position 31 gér?u&%géggghdgg‘fa%ghﬂ %%JZP a6 E%@Li\ﬁr ﬁﬁz‘%ﬁ?ﬁ Blggﬁﬁﬁ‘:%
<223> hPro in paSiddtoang6appearaniad exf <4@0Hia79 Mhabldod BaveGbpedhr Phe Thr
Ser Asp Ley ALY Leu Phe Ile
Gu Trp Leu ‘f g?ées”gd W%ﬁ %‘%‘ "’fl 35]“%6&%%&%&%"\{%@61 €35 <210> 180
<211> 35 <212>rm‘ira2@3y Brace caxm S&quenbéirg2ot amizmwasmt bepttdéAm no.

ACid Sequence <220%; <231z AMIA N, 4222, 3512232 AL Position 35 s

am dat ed 28 Nove
administration, nasal administration, administration via the

gut, and sublingual administration have all been described.

15 In some cases, it will be convenient to provide a
modified exendin or exendin agonist and another anti-
gastric-emptying agent, such as glucagen, an amylin, or an
amylin agonist, in a single composition or solution for
administration together. In other cases, it may be more

20 advantageous to administer another anti-emptying agent
separately from the modified exendin or exendin agonist. In
yet other cases, it may be beneficial to provide a modified
exendin or exendin agonist either co-formulated or
sepirately with other glucose lowering agents such as

25 insulin. A suitable administration format may best be
determined by a medical practitioner for each patient
individually. Suitable pharmaceutically acceptable carriers
and their formulation are described in standard formulation

treatises, e.g., Remington's Pharmaceutical Sciences by E.W.

30 Maztin. See also Wang, ¥Y.J. and Hanson, M.A. “Parenteral

SUBSTITUTE SHEET (RULE 26)



<400> 180 63 Hs Ay Ala Ay Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Qu
GQu 1510 15 GQu Ala Val Arg Leu Phe Ile'du Trp Leu Lys Asn Ay Ay Pro
Ser 20 25 30 Ser Gy Ala 35 <210> 181 <211> 30 <212> PRT <213>
Artificial Seqi¥ht¥%6220> <223> Synthetic Amino Acid Sequenc@CEYSW41814201 >
AM DATI ON <222> 30 <223> dy in position 30 is am dated <400> 1%@-@ %ﬁa
Asp Ala Thr Phe Thr Ser Asp Leu Ser Lys G n Mt Au Gu 15 10 M
Val Arg Leu Phe Ile Gu Trp Leu Lys Asn Gygdy 20 25 30 <210> 182 <211>
39 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> AM DATI ON <222> 39 <223> Ser in position 39 is

am dat ed <400> 5‘8@%3&-1@% QfuPCegethe & Pﬁm@@rs A§pabeu1ﬁerad4/s An Met

Gu du 15 10451 G L u a R.Leu

Pro Ser 20 25 30 Ser %y ‘Al é%lrgro Br O?P?%p% ‘%51 é%f 8§“d Ogé’g})/zlb
PRT <213> Arti fTethxliSdglerogt<iz0>10<22%p Sylrit &t i(a 9881 no Aci d Sequence
<220> <221> AM DATI 2 er SI tion 39 is am dated 28
Novenber 2003 <400> 1@5 é%‘%%l éié%fu% ? % h@nTﬁF”S%‘? PRy SEE 3&r Lys
Gn Leu dusd Lpaziers:elr&.lﬁzoaposAtaoMal for g.rigeu:tl?,be breiffws e Lanelys Asn

Gy @y Pro Ser 0 2. 30 __Ser ro Pro,Ser 35 <210> 184 <211>
27" <212> PRT <A13> ‘A'tiFier gfe Ggéugﬁi%ené%fgﬁ'n 23230250 Pt iSULARPAY Aci d

Sequence <220> ve<;2a2:]a:bMAIBIJAN’EL:::HZSQ>sé.s£xié233pe)£aatl Nop9&é té 0N brsbands for
4-1 m dazol yl pr <220> 1> VARILANT  <222> 26 <223> Xaa in
Cositi on 20 ot NS e SOREL AR | BN TR by Ehego85e  S3PARdA DATRON
<222> 27 <223> dpredus pxamrtuemn fa’rlsxaﬁpldzat ad sA002cd8di Xanuf@et Shyudién Phe
Thr Ser AI Leu Ser rg 5 10 15 Ala Val Arg Leu Phe
e G.u Trp Y 358 é t‘i8"’§’°“2211 27TNes8 COnRRpLiLsens may
Artificial Sequm1csete<f:22.@.2ed<393205yéhﬁhfﬁnaa AreBe gk 61 e HRINEE g6320>0r <221
q

VARI ANT <222> 1 <223> Xaa.in Siti stands fo
4-Inidazo|y|pr§g10%ﬁ qﬁgfléfzégg ~ %Rﬁlﬁﬂ$p051tlons may contain

pharmaceutically acceptable auxiliary substances as required
to approximate physiological conditions, such as pH |

15 buffering agents. Useful buffers include for example,
sodium acetate/acetic acid buffers. A form of repository or
“depot” slow release preparaticn may be used so that
therapeutically effective amounts of the preparation are
delivered intoc the bloodstream over many hours or days

20 following transdermal injection or delivery.

The desired isotonicity may be accomplished using
sodium chloride or other pharmaceutically acceptable agents
such as dextrose, boric acid, sodium tartrate, propylene
glyeol, polyols (such as mannitol and sorbitol), or other

25 inorganic or organic solutes. Sodium chleride is preferred
particularly for buffers containing sodium ions.

The claimed compounds can also be formulated as
pharmaceutically acceptable salts (e.g., acid addition
salts) and/or complexes thereof. Pharmaceutically

30 accaptable salts are non-toxic salts at the concentration at

SUBSTITUTE SHEET (RULE 24)



<222> 26 <223> Xaa in position 26 stands for Lys-NH(epsilon) octanoyl <220>
<221> AM DATI ON <222> 27 <223> Asn in position 27 is am dated 28 Novenber
2003 65 28 November 2003 <400> 185 Xaa G u Ay Thr Phe Thr Ser Ala Leu Ser
Lys G n Leu G wo@o@éPu 1 5 10 15 Ala Val Arg Leu Phe Ile ETUPHEIPEU Xaa
Asn 20 25 <210> 186 <211> 29 <212> PRT <213> Artificial Sequ@?eﬂggz
<223> Synthetic Am no Acid Sequence <220> <221> VARI ANT <222>

in position 1 stands for 4-1mdazolyl propig@gnyl -Gy <220> <221> VARI ANT
<222> 26 <223> Xaa in position 26 stands for Lys-NH(epsilon) octanoyl <220>
<221> AM DATI ON <222> 29 <223> dy in position 29 is am dated <400> 186
Xaa Gu Ay Thrwifheh meySemeAh@nimiB&redLysT&npmaﬁuioﬁl uf Guch Isdhld0 15
Ala Val Arg Leu_Phe. || Trp, Leu X <210> 187 <211>
29 <212> PRT <Ff353 ,&r"ﬁ‘ll‘fga%l aft‘g% ekber%“caeoéﬁgof by&?ﬁ?ﬁéf‘?% %W no Aci d
Sequence <220> oks%ZJalVARIeANIal <@22zackec2282cXaaf | thepasinbbent lors Lo uzor

4-1 m dazol yl pr opi on | -Ay <220> <221> VARIANT <222> 26 <223> CR;(aa i
position 26 st By SPRHERPRT Tt Po bt SRt s L3P 1t80878S

<222> 29 <233> 3fedth PEXahnb08s 20f sefnildatedr&6iswI0n pRysXesl G u GI y Thr
Phe Thr Ser Ala Leu Ser Lys gln Iaeu G.u GLE a u 15 1Q 15 A%a Val Arg Leu
Phe Ile G u Phi%¥rTkag SASACEYe G Y'FG 9538 185 1Y P31E-T97 a°<’2]1’f>tlﬁ?T
<213> Artifici aira‘i&(imﬁaﬁel<22ﬂ?ni%>mﬁyahbeiﬁ1@rﬁﬁm Anédséaamwnaﬁ/ 220>
<221> VARI ANT <222> 1 <223> Xaa, in posi.tion sta

4- 1 ni dazol yl pr o tagey thsopdmi “VARI A Offe@ﬁ%‘;% 9
position 27 stans dr@g.Lys- NH( epsi | on) oct anoyl <220> <221> AM DATI ON
<222> 27 <2 3> Lys-N silon) oct anoy 05|t on 27 _is am dat ed <400>
18B Xaa G ut GI y Thr Pﬁ%‘é'%‘i’ﬁf‘ué ?a%&yaal_ fy%a S WEL B ?ﬂdq.rtlf’nS 10

15 Al a Val Argdiels Baenl ke ﬁublerdbd:eunAﬁg %ﬁa.'afazﬂe 2hyd280%1d8 e ,<211> 277
<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid .
Sequence <220> PRSP tGARFARTFAIADD 2CPT3585CL0TATYy JGSTEFEN T ERTFe for

methanesulfonate, ethanesulfonate, benzenesulfonate, p-
toluenesulfonate, cyclohexylsulfamate and quinate.

15 Pharmaceutically acceptable salts can be obtained from acids
such as hydrochloric acid, sulfuric acid, phosphoric acid,
sulfamic acid, acetic acid, citric acid, lactic acid,
tartaric acid, malonic acid, methanesu-lfonic acid,
ethanesulfonic acid, benzenesulfonic acid, p-teluenesulfonic

20 acid, cyclohexylsulfamic acid, and quinic acid. Such salts
may be prepared by, for example, reacting the free acid or
base forms of the product with one or more.egquivalents of
the appropriate base or acid in a solvent or medium in which
the~salt is insoluble, or in a solvent such as water which

25 is then removed in vacuo or by Ifreeze-drying or by
exchanging the ions of an existing salt for another ion on a
suitable ion exchange resin.

Carriers or excipients can also be used tc facilitate
administration ¢f the compound. Examples of carriers and

30 excipients include calcium carbonate, calcium phosphate,

SUBSTITUTE SHEET (RULE 26)



4-1 m dazol yl propi onyl -Ay <220> <221> VARI ANT <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> 27 <223> Lys-NH(epsilon) octanoyl 28 Novenber 2003 <400> 189 67 Xaa
Au Ay Thr PheWmh#688P Ala Leu Ser Lys Gn Leu Gu Gu Glu PGUDIABIA a
Val Arg Leu Phe Ile G u Phe Leu Asn Xaa 20 25 <210> 190 <211>2§gm1@m
PRT <213> Artificial Sequence <220> <223> Synthetic Amino Acid

<220> <221> VARI ANT <222> 1 <223> Xaa in siton 1 stands for

4-1 m dazol yl propi onyl -Ay <220> <221> VAR <222> 27 <223> Xaa in
position 27 stands for Lys-NH(epsilon) octanoyl <220> <221> AM DATI ON
<222> 29 <223> @ariicuspesgbiensi2h iz aacdated s1005sd I Xancehded ¥ Thr She

Thr Ser Al a Leu tSer--Lyz %n Met G liyg u Gu 15 10 15 Ala Val Arg Leu She
lle Gu Trp Leu AHFSXEA &F§°Cy 150851887193t ite9, Sedgting ) ysopRabke13>
Artificial Sequens,<paQyetrpléie RUWicBeki endTbRGs A1 &L i30AYENEBnEa29R81  <221>
VARI ANT <222> 1 <1223> Xaa in position 1 stands for ) o

4- 1 mi dazol yl pr oficoyPr&ry ERDFEPNPES3Hi00ARP ANT 2 308U tiTad) 23upNEAT i pn

posi tion 27 stands ber abysnN{aRs bonkiectasy| r&2208 i ned2h7,4M DATI ON
<222> 29 <223> Gly in osiii on 29 is am dated 28 Novenber 2003 <400> 191

Xaa Gu Gy Thr “SFE2FRRCEREY AL EEEReELFO1§RL GIFMRBFagePus uaBRy 68 1 5 10

Al a Val Arg Leuibheahbsc@ar Phaaliey, AsopXaal Gy &3 % 2RstBcs2dPpy 192 <211>
28 <212> PRT <213> Artificial Sequence <220> ' <2235 Synthetic Am no Acid

Sequence 15 <220> <3319 NFOLESH9RS )9t Lhe-abeye icempesitiens 27a%tkads

for Lys-NH(epsi kenkxestaneyn «228xcksR2dy ﬁérQATshQ}{ a§2%25%%§ é@?f’ﬁlé?{. in
position 28 is am dated <400> 192 Ala Ay Qu Gy Thr Phe r Ser Asp Leu
Ser Lys G nlRet 78Ry BRY P9 Brepgred igy e %ifkad Aogm.egirpher | vate uimrqilleu
Xaa Asn 20 25 <3103:198, il 28ny<3222 Ffs SALTacAY Uil bl aho SeaLE "
<220> <223> Synt he'g'i C r,lAm no Aci d.gequence <e220> < Z%E %{%& < %’g@yﬂ
<223> Xaa i n poSFtRBR2DYE §HE< IV HNIL§EeNK SR [Ron erpdpaadyincluding, for

example, acacia powder, a non~ionic surfactant (such as a
Tween), or an ionic surfactant (such as alkali polyether

15 alcohol sulfates or sulfonates, e.g., a Triton).

Compositions useful in the invention are prepared by

mixing the ingredients following generally accepted
procedures. For example, the selected components may be
simply mixed in a blender or other standard device to

20 produce a concentrated mixture which may then be adjusted to
the final concentration and viscosity by the addition of
water or thickening agent and possibly a buffer to control
pH or an additional sclute to control tonicity.
== .For use by the physician, the compounds will be

25 provided in dosage unit form containing an amount of an
exendin agonist, with or without another anti-emptying
agent. Therapeutically effective amounts of an exendin
agonist for use in the control of gastric emptying and in
conditions in which gastric emptying is beneficially slowed

30 or regulated are those that decrease post-prandial blood
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<220> <221> AM DATI ON <222> 28 <223> Asn in position 28 is am dated <400>
193 Ala @y Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Ggaqq 2&@
15 Gu Ala Val Arg Leu Phe Ile Qu Phe Leu Xaa Asn 20 25 <210> 194 1>
30 <212> PRT <@d3mseéwotificial Sequence <220> <223> Synt heti eChrusmo1sAci d
Sequence 28 Novenber 2003 <220> 69 28 Novenber 2003 <221> VARI ANT <222> 27
<223> Xaa in position 27 stands for Lys-NH(epsi | on) octanoyl <220> <221>
AM DATI ON <222> 30 <223> @y in position é) s ami dated <400> 194 Ala Ay

Gu @y Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Gu Gu 151015 Gu Ala
Val Arg Leu Phe Ile Qu Trp Leu Xaa Asn Ay Gy 20 25 30 <210> 195 <211>

30 <212> PRT <gidz 4 hidhieGkal poenss f/l/ ®283 me2d3enay Meld G AP gopici d
Sequence <220> "<221> VAR ANT “<222> 27 <223> Xaa in position 27 stands for

Lys- NH( epsi | on) ©Bctébynag228sod @busosav isK P e T :22e3u e @ Pesdrpdi n

position 30 is w&'ﬂ&%ﬁ@? i&éosﬁl %rﬁoue@autﬁxdw{dﬂfs JH 123 Asp Leu
Ser Lys G n Leu Gu Qu i Ala Val Arg Leu Phe 1Te G u Phe Leu

Xaa Asn Gy d ygreceos :J,@ve;}&oarqgi@-g@fﬁa@sln<zqg§abmncam:3$za&r5t| f Lei al

Sequence <220> 52237 SYALNGLLC @@amﬁ%ld éeqeems& SR o Sl -VAR ANT
<222> 28 <223> Xaa in position 28 stands for Lys-NH(epsi oct anoyl <220>

<221> AM DATI O\posRaanggak2b3sod yal ugg s iereh s/ %@hrhﬂlloﬂwmtl 88 28 is
am dat ed <400> &ggl /Méa r@as 9ny€Ho£ehq fer,eS%{eféTp 420 Saledi%s G n Met

Qu du 15 10 Arg Leu Phe rp Leu Asn Xaa 70 20
25 <210> 197 <andwnR®f tzgzapﬂml@mtAMlllﬂl gany weu m@mﬁrs<223>

Synthetic Am no; weliddd> o YARL A 822>

position 28 st an Lgd'%%ﬁyggNEi?epsﬁon% oct ano%‘ ’;%-2%335 <22t21i’§e Eﬁ%%i#(

<222> 28 <2P3B> plyxssma(lepgnti@n;mctm;hquql pogeri bevel dn lauadatrdd <400>
A e e o
30 <212> PRT <2&c3DomH| ficial Sequence <220> <223> Synt hetic Am no Aci d

Sequence <220> <22%ﬂé%ABk§%Héceutical compositions are useful in causing

gastric hypomotility in a subject and may be used as well in
15 other discrders where gastric metility is beneficially
reduced.
The effective daily anti-emptying dose of the compounds
will typically be in the range of 0.0l or 0.03 to abeout 5
mg/day, preferably about 0.01 or 0.5 to 2 mg/day and more
20 preferably about 0.01 or 0.1 to 1 mg/day, for a 70 kg
patient, administered in a single or divided doses. The
exact dose to be administered is determined by the attending
clinician and is dependent upon where the particular
‘=3mpound lies within the above quoted range, as well as upon
25 the age, weight and condition of the individual.
Administration should begin at the first sign of symptoms or
shortly after diagnosis of diabetes mellitus.
Administration may be by injection, preferably subcutansous
or intramuscular. Orzlly active compounds may be taken

30 orally, however dosages should be increased 5-10 fold.
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<222> 28 <223> Xaa in position 28 stands for Lys-NH(epsilon) octanoyl <220>
<221> AM DATI ON <222> 30 <223> @y in position 30 is am dated %@%ﬂ%m
Ala dy Qu Gyww%ggg Thr Ser Asp Leu Ser Lys A n Met Qu Gu

Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Asn Xaa Gy Ay 20 25 HJUuss4psi4 o9
<211> 30 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <220> <221> VARI ANT <222> 28 28 Novenber 2003 71 <223> Xaa
in position 28 stands for Lys-NH(epsilon) ocg@anoyl <220> <221> AM DATI ON
<222> 30 <223> @y in position 30 is am dated <400> 199 Ala Ay Gu Gy Thr
Phe Thr Ser Asp Leu Ser Lys Gn Leu Qu Gu 15 10 15 Gu Ala Val Arg Leu
Phe Ile G u Phe Leu BRSReXaally ity yrearisn 3¢ 22202n200y ed2hhredd <212> PRT

<213> ArtificialinSpguepeeas20sr Sadadr rINLALEL ' id . Sequence <220>
<221>VARI ANT <222>%‘ <2§3>Xaa in p%si t1on l‘gtg%n Eé?‘!o%%i%sf’oﬂr 89‘6‘?“[%” <220>

<221>VARI ANT <232¥218p28BKaecmRPynsts tdfh2ssiavest ior er beChyinii ot exedlhr

<220> <221>VARI ANT < | it ands for Asp or GQu
<220> <221>VARI ANT® §§§§§§s <§§§§g)% dﬁ@n %%@i H‘%%t e%% ants FOP24F & JrIrhr

<220> <221>VAR| ANRLL2P256 KOS )HA S apovet | bowévat arthe fompdlads R Tyr
For Thr of Ser SoBae T VAN AT ~ors 05 L ) SRt e ies PRFOnE ™S s s 1 or
Al a, Ser or Thr %p20s timod>a/ARIVANT <222>9 <223>Xaa in position 9 stands for
posi 1 on 10°Stands o1 ATl L e A oA Rt e
<221> VARI ANT <9ppourids <2 IheXgaeisenposppl Dre tlilors trands phoLet aieenSebn
220 ol A R 10 RS0 ROV AT sl ands Lo AR or
or @n <220> <Q@PISrAMRI ANE de2222d14f£028> afah the p9Bet bONpidemiands for
Ala, Leu, Ile, While the compounds will typically be used to treat human J
patients, they may also be used to treat similar or |
identical diseases in other vertebrates such as other
15 primates, farm animals such as swine, cattle and poultry,
and sports animals and pets such as horses, dogs and cats.
To assist in understanding the present invention the
following Examples are included which describe the results
of a series of experiments. The experiments relating to
20 this invention should not, of course, be construed as
specifically limiting the invention and such variations of
the invention, now known cr later develqped, which would be
within the purview of one skilled in the art are considered
to-fall within the scope of the invention as described

25 herein and hereinafter claimed.
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pentyl gl yci ne, Val or Met <220> <221> VARI ANT <222> (15). (17% <223> Xaa
in positions 15-17 stands for Ala or Qu <220> <221> VAR Al\ﬂ' 2B-NOW 2003
<223> Xaa in position 19 stands for Ala or Val <220> <221> VARI ANT <222>
20 <223> Xaa i rwpoméssison 20 stands for Ala or Arg <220> <221BCHNUGNER
<222> 21 <223> Xaa in position 21 stands for Ala or Leu <220> <221>

VARI ANT <222> 22 <223> Xaa in position 22 stands for Ala, Phe, Tyr or
napht hyl al ani ne <220> <221> VARI ANT <222>.23 <223> Xaa in position 23
stands for Ile, Val, Leu, pentylglycine, tert-butylglycine or Mt 28
Novenber 2003 <220> 73 <221> VARI ANT <222> 24 <223> Xaa in position stands
for Ala, Trp, Phe, Tyr or ESAMRLE |lal-aRRBEARRPION CE2EEENNARFANT <222> 25
<223> Xaa in position stands for Ala, Trp Phe Tyr or naphthyl al ani ne <220>

<221> VARI ANT 2222 2 I5R . pasLt n

NI T (S et §gexga£|§neofp:§‘s?ﬂ?’t PEANCE: (e GUR Bl iBhu
Lys <220> <221zl1VARLIWANIla 3222Ar28LeR2Bhe Xale |Griupt35ptL®1m 13& Ssan@3yf®iv Al a
or Asn and is tional d d 009> d Xaa
Xaa Xaa Xaa Xaag%%\ag é%’(a 5% 3l ag é1915 %90‘9 é% Xaa’? Xaa aé}SX?:‘ggXaa Xaa Xaa
Xaa Xaa Xaa ¥Xaa Xaa e %m&l@mﬁ!ﬁtekgegmcﬂg) wasZﬁ%seﬁRD'ed:ZJIB:é-Aﬂfi-ﬂl €i al
Sequence <220> <22 t het.i.c m noQ Ac e ce _<220> > MOD RES
<222> 1 <223> AT 37%’??)@“@ ylat p05| fon niet% 5 ronaf | aCEtam ét ed in the
case that resi dueswxﬁbnﬁsmamns-esznl(mavzﬁanabsm 6226>mmc<]2h’)ﬂ;» NEDRES <222>
2 <223> Am dat| iti.on 21 naI I am dat ed i n ase
that residues in f)%s?gci’ egf@lﬁlpeagbéﬁn%péﬁ }ééﬁilﬁtﬁ\‘?ﬁmﬁ i222§

<223> Xaa is sebeﬁéﬁﬂl,f rsmmdareecolupmpgo&ycrﬂeas Sdely:p, udélf pthrduginoprothae,

N-al kyl gl yc ent C . a and xe) tionally
ami dated in @8 R%V%%‘r ?d'ﬁ%k_%f)é H cég%T r?actt X’églaulescl‘?{“ﬁ ?tl Bfs 4-10 .
are absent <220ampr@gde. MUdhrStec223n 4Frel? 3pr ol damomll)cﬁen:hat gposisgon 4
is optionally amdated.in the case.that residues i 0y osi t| 5-10 are
absent <oo0> <BIMELADrRan ¥5s, 32818088 (ST RERSENaBES L AT T o 2T
optional ly am dapeskteédridie cfastet hatplessdigeptiidepossin oves aGhiévade
absent

using a mixture of triethylsilane (0.2 mL), ethanedithiol

15 (0.2 mL), anisole (0.2 ml), water (0.2 mlL} and
trifluorcacetic acid {15 mL) according to standard methods
{Introducticn to Cleavage Techniques, Applied Biosystems,
Inc.) The peptide was precipitated in ether/water (50 mL)'
and centrifuged. The precipitate was reconstituted in

20 glacial acetic acid and lyophilized. The lyophilized
peptide was dissolved in water). Crude purity was about
75%.

..« -Used in purification steps and analysis were Scolvent A
(0.1% TFA in water) and Solvent B (0.1% TFA in ACN).

25 The solution containing peptide was applied to a
preparative C-18 column and purified (10% to 40% Solvent B
in Solvent A over 40 minutes). Purity cf fractions was
determined isocratically using a C-18 analytical column.
Pure fractions were pooled furnishing the above-identified

30 peptide. Analytical RP-HPLC (gradient 30% to 60% Solvent B
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<220> <221> MOD RES <222> 6 <223> Am dation, Gy at position IS
optionally amdated in the case that residues in positions 7- ]Z)BaN@V 2003
absent <220> <221> MOD RES <222> 7 <223> Anmidation, Ala at position 7 1s
optional ly ani U2(%8%%h the case that residues in positions @CIWSHFHSI4
absent <220> <221> MODRES <222> 8 <223> Xaa is selected from Pro,

honmopr ol i ne, 3Hyp, 4Hyp, thioproline, N-alkylglycine, N alkylpentylglycine
or N-alkylalanine and is optionally ami datedgin the case that residues in
positions 9-10 are absent <220> <221> MODRES <222> 9 <223> Xaa i s

sel ected from Pro, honoproline, 3Hyp, 4Hyp, thioproline, N -alkylglycine,
N-al kyl pentyl gl y&i ﬁélveml\ﬁa@w daninetand 9% OEt ll@m@hhylamid;aéﬁﬂldél t he

case that resid [ .a e 20> <221> MODRES <222> 10
<223> Xaa is se;t%gtee ér?%ér:r%t' f%bﬂ%orr%%?gﬁb QA %eﬁveﬂ—ﬁﬁte“i:h?%p’?’dﬁr%f

N- al kyl gl yci ne, 18-3l kyhpess yl gl ycine or N-aI kyl al ani ne and is optionally
am dated <400> 201 Gy Ay Xaa Ser Ser Qy Ala Xaa Xaa Xaa 1 5 10 <210>
202 <211> 28 <212> PRT 28 Novenber 2003 75 <213> Artificial Sequence
<220> <223>3Synthetic AM npgfeg o : §I ANT <222> 1
<223> Xaa in position 1 sta ' ‘ y &8 ; —v—&l Val or

Nor | eu <220> <221> VARI ANT <222> 2 <223> Xaa |n p05| tion 2 stands for
Ser, Ay, Aa offithely BhoSLoThs UARITINT Se222p 3eu238r Mpm GIm pasi tdlen 3
stands for Al a, gAsp ) 2 VAR 2> 4 <223> X

position 4 st andg\ﬁf(c;)rpiE Aif;aau VNag'r égﬁ ﬁg@l?,me ﬁﬁAgguorigé Ee SA 2%9’ {Ef-ﬂtlfél ANT
<222> 5 <223> XBAQj %E*T:)osﬁlt Gy Blat BrelPAoPAl @e@r-NHhr[SEZ:ZOED <R21>2YARI ANT
<222> 6 <223> Xaa in position 6 stands for Phe, Tyr or naphthyl al ani ne
<220> <2213 VAR ANty £ 984%e! aft 0 i ands for _Thr ,or Ser
2205 <2210 VARl ANT P S3E5Y % <%§%§e§g°geﬂ€%d%o§‘%%u g%s%mb% D (o1 28 “Sert ,
or Thr <220> <2PMSthoxypANTYli2PPpec AniEBetiaa pheposrtam&mmands for .
Al a, Norval, Va MBEER 9 u 1>, VAR 22> .10 <223>
Xaa in positi onbﬁﬁb%{éal%s for sﬂ Q’I locégﬁ gﬁtmﬁ‘ g]ﬁ/cﬁ n&S3P9\et 28
Novenber 2003 <PPos-Prpterres mmwpldszzzppliedzasosmmm fosi.hi,on 11

stands for Ala ofesRfd 2% the resin, deprotected and purified in a

15 similar way to Exendin-3 as describe in Example 1. Used in
analysis were Solvent A (0.1% TFA in water) and Solvent B
(0.1% TFA in ACN)}. Analytical RP-HPLC (gradient 36% to 46%
Solvent B in Solvent A over 30 minutes) of the lyophilized
peptide gave product peptide having an observed retention

20 time of 14.9 minutes. Electrospray Mass Spectrometry (M):
calculated 4i86.6; found 4186.0 to 4186.8 (four lots).

e EXAMPLE 3: CLEARANCE BY THE KIDNEY

The kidney can play a major role in the elimination of
25 some molecules (drugs, peptides, proteins). For some
molecules, this process begins when the kidney filters the
olood at the glomerulus to produce the ultrafiltrate
cescribed below. The glomerular filter discriminates not

only on the basis of molecular weight but also by acting as
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<221> VARI ANT <222> 12 <223> Xaa in position 12 stands for Ala or Lys
<220> <221> VARIANT <222> 13 <223> Xaa in position 13 stands f rslﬂﬂéj

G n <220> <221> VARI ANT <222> 14 <223> Xaa in position 14 stands for a,
Leu, Ile, pen™WOW§®@?ne, Val or Met <220> <221> VARI ANT <ZBSGELUS0011814
(15)...(17) <223> Xaa in positions 15-17 stands for Ala or Qu <220> <221>
VARI ANT <222> 19 <223> Xaa in position 19 stands for Ala or Val <220>
<221> VARI ANT <222> 20 <223> Xaa in positign 20 stands for Ala or Arg
<220> <221> VARI ANT <222> 21 <223> Xaa in position 21 stands for Al a or
Leu <220> <221> VARI ANT <222> 22 <223> Xaa in position 22 stands for Phe,
Tyr or napht hykahegd Tiged220barg? 1se \NAREARTD2 22RO, z&mmw@(aatbntion

position 23 stands for .l eu, I £ I or
Vot <2205 <2210  VEHUART CopBunsy” <Fpsh tiek PRIELI <o Ut YR Boe )
A u or Asp <220?laﬂ®21novARrAﬁm<tzczm 25128 AlovehdsrlR00F1IEht<2233 Xoan i n
position 25 sta for Al a Tr yr. | ani ne < 20> <221>
Oamt ANT T 25 NoubRtr 280871100 & D W all PRBDL Y B B AR e o i o er
at position % isibpideanal Fandl an;rt:r (meilelcgalam dai g |anIész£easahterahre
residues in pogitions 6- 11 are abs $220>, $2 <222> 6 <223>
Anidation, Ay at £1'p‘?orsth PBn26™7 8" o‘pﬁ% acltl ﬁdan% flr%]hta% aaﬁ‘?‘lsdat ed in the
case that resi dpeSncnrpalpgst:plmsec?uﬂair a;rleeabs’enm:ﬁ%)andﬁﬁb MADRES <222>
7 <223> Am dat i on, BOSIC'[ on 71 op t| oga n%JE F{[I on%l It)é am dat ed
in the case that ?e”'sLItd’L? SPPARE podT (I OWE 811 at et 2t &850 Pet¥55 > MoDRES
<222> 8 <223> X&.&bmﬁ_rﬁGIGeRDedWIﬁiﬂmﬂf (retlamrreprmxhcﬁ rteamo’:ymerHmkDJ which
t hi oproline N-alk ci ne, k penty or alne dis
optional Iy Yhi dif etf r‘C”fjhe %Q% Jt"I'/ra g é&?%mp S|rtai°§"r‘r‘ssy§’ 17°8F8 5
absent <220> <®2# ﬂ\iﬁEelRES 1622 Xnhadh <12%232 ¥aa gsomaeehﬂﬂised fromPro,
honmopr ol i ne, 3Hyp, opr I i ne,. N-alk N-aI yl pentyl glyck ne
or N al kyl al ani ne ar?gyﬁ%s J'8pr %n% r&r%“éa?e‘agI%CLYf% reyse lIi:a?t %?‘89 dues in
positions 10- 11pﬁds:e:.maabsabhlsza®a>:e Xtz BOORES re@rnkil @2232 Xaast¢s
sel ected from Pro, honopro e 4BV P hi opr ol i N-al kyl gl yci ne,
N-al kyl pent yl gl §&i | HFou F‘ %ﬁ%:@/d‘%i}lr‘?é’li%naoi éh%p b othazi'l ecgfbéﬂ‘l dﬁggei n the
case that resi dueslgcn;mqsuhcaﬂ ddaiar ehebsebtraP@0nto the bladder.

Filtered proteins and peptides are typically cleaved by

brush border enzymes in the proximal tubule, from where they

are efficiently retrieved by sodium/amino cotransporters

{scavenging pumps). Otherwise, molecules which are polar,

20 ionized and of large molecular weight will not be

reabsorbed. Throughout this process metabolizing enzymes in

the renal cortex (proximal tubules) may also degrade the

molecule into more polar molecules, thereby increasing the

‘probability for excretion into the urine. Many peptide

25 hormones (for example, amylin, calcitonins, and GLP-1) are

degraded by passage through the renal circulation,
prazsumably by vascular ectoenzymes accessible to the plasma,
independently of the process of glomerular filtration. 1In

those examples, rates of peptide clearance from the plasma

SUBSTITUTE SHEET (RULE 26)



<221> MODRES <222> 11 <223> Xaa is selected fromPro, honnprolina 3Hy
4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine or N-al QQ%
and is optionally am dated <400> 203 Ay Gy Xaa Ser Ser Ay Al a Xaa Xaa
Xaa Xaa 1510 <2WORB#2%211>28 <212>PRT <213>Arti fi ci al SequencerQ@8Ishipuiersber
2003 79 <220> <223> Synthetic Am no Acid Sequence <220> <221> VARI ANT

<222> 1 <223> Xaa in position 1 stands for His or Arg <220> <221> VARI ANT
<222> 2 <223> Xaa in position 2 stands for Gyy or Ala <220> <221> VARI ANT
<222> 3 <223> Xaa in position 3 stands for Asp or GQu <220> <221> VAR ANT
<222> 5 <223> Xaa in position 5 stands for Ala or Thr <220> <221> VAR ANT
<222> 6 <223> Xamxrd rsipodiati ap Bhst anus csf)rraadaa, pRhamar £1gaphidiydhak ani e

<220> <221> VAR <22 > Xa ition .7 s ds for Thr or Ser
<220> <221> vm%gre%z% gh 335332 &3 |n pé@f’ﬂe&h‘ 8%s %hﬁu%a‘:rl&n -Ala, Ser
or Thr <220> <221> WARLANT wi2PRer Orer2B>t Maaraitlop0gbii@npd t$1fea?9|§né%aﬁ5p

or Au <220> <221 V RI ANT . <222> 10 <223> Xa Ez)03|t|on 10 st ands
A a, Leu or pedtdnglPicitig 230 l%Bl%Rlsm%”éZ 922 jpexorgedydn in

position 11 §tand&rhd@hélaaete86ﬁe ori2at> m¥AR AMs 22224121 €R23> Xaa
in position 12 stands f s 28 Novenmber 2003 80 <220> <221>

VAR ANT <222> f¥e2%33s x&é ?ncis%’%/"t%ﬁal%e st ar88d¥oFtafa drlagma Lovebs

<221> VAR ANT  <322zehdi5223%eX@ag+dk f1051iNcoR ak4dS L ANEASHH S cAlB z e b €4 OF
pentyl gl yci ne <220>  <221> VAR ANT  <222> ngd)g .. (_17 <223> Xaa in
posi tions 15-17 SSFRAGES: 5P ARBS o¥l'd fFheigokidasys>inpaetanT Thizodstag <223>

Xaa in positionih3iskasdsthet A& ldnédl wad2QespsR2lz JARANE 1542230
<223> Xaa | p05|t|on 20 stands for Ala or Arg <220> <221> VARI ANT <222>

21 <223> Xaali nFosPEi Ghe2T2REAMRSs F¥F dARa dor SRBUFLPPIRS X ZPE>6VARI ANT

<222> 22 <223> XxanHbnpO®StléQPardde StadRds ihoknPRe: OF 2t NaRtNKL AL aRE NE <220‘>

<221> VARI ANT
glomerular filtration rates expected in those rats (4.2

mlL/min). Taken together these results indicate that very
little metabolism seems to occur systemically and that most

15 of the clearance of exendin-4 is through the kidney via
filtration (but not by renal intravascular proteolysis).
The low amounts of immunoreactive full-length exendin-4 in
the urine are consistent with it being cleaved by brush
border enzymes in the proximal tubule after filtration.

20 These results are also consistent with the fact that studies
performed to identify plasma circulating metabolites of
exendin-4 yielded very little evidence of proteolytic
degradation; following large intravenocus doses in animals,
HPLC ‘analysis of plasma showed only the presence of intact

25 exendin, and negligible appearance of “daughter” peaks
indicative of the buildup of degradation products. This is
in contrast to other peptides studied (for example amylin
and GLP-1), where the disappearance of the “parent” HPLC
peak was associated with the appearance of “daughter” HPLC

30 peaks, subsequently identified as subpeptide degradants.

SUBSTITUTE SHEET (RULE 26)



<222> 23 <223> Xaa in position 23 stands for Ile, Val or tert-butylglycine
<220> <221> VARI ANT <222> 24 <223> Xaa in position 24 stands for Ala, Gu
or Asp <220> <221> VARI ANT <222> 25 <223> Xaa in position 25 stﬁrﬁjﬂg?o?ﬂus
Ala, Trp, or Phe <220> <221> VARI ANT <222> 26 <223> Xaa in position 26
stands for Ala or Leu <220> <221> VARI ANT <222> 27 28 Novenber 2003 81
<223> Xaa in position 27 stands for Ala or Lys <220> <221> VAR ANT <222>
28 <223> Xaa in position 28 stands for Ala or Asn and is optionally

ami dat ed <400> 204 Xaa Xaa Xaa Gy Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa Xaa 1 5 10 15 Xaa Ala Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa 20 25
<210> 205 <211> 28 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Amino Acid Sequence <220> <221> VARIANT <222> 1 <223> Xaa in
position 1 stands for H s orgAhi 0> MARLA] 2> 2 <223> Xaa in
position 2 stands for Gy O%Mﬁm%;i 3 <223> Xaa in
position 3 stands for Ala, Asp or Qu <220> <221> VARI ANT <222> 4 <223>
Xaa in position 4 stRifdemdest APECHFE @Y KxEPgicaR2dct MARIANT o£282endine?223>
Xaa in position, J1Qr anor . Jhr, 0% < > RLANT ... < > 6 <223>
Xaa in position gnés% gdr}g?'fl%rctéhebgrpJ{rglprEfﬁayFaLIGa ?%“GD < 25§p‘35§%§1’2‘?/AR| ANT
<222> 7 <223> Xeitniqusi t ileas7ost ahter FgonTief dbioBerivZ&yNowenbeen 2003
<220> <221> V p < > Xaa Lii st.ands _f Al a, Ser
or Thr <220> ﬁgﬂ 1> %lﬁ%“ggﬁg@% p<22‘3>‘n)%a?fm’g?!r:nﬂ pr%gi %eotr‘?%ﬁ EPanth f or

Al a, Asp or G wzce <Z2theVAREANTain® Xent@lu@f23 X éaparnipodatioitel0

stands for Al a, Egu- | glycine <220>.,<221> .\, . S222> <223>
Xaa in positi on 11 s]%jn(?gfe;%%% g]‘% !(:)r er %%2583 g%@%ﬁ%iﬁﬁgﬁiﬁvﬁ
<223> Xaa in powitabrerkz stfdadt éorthd motelips <220> <221> VARI ANT  <222>

13 5223> Xag i n posigdiof 3 3ha0e: 1o 0¥ pEb Mot d2ac 4R 20 RAND:

filtration at the kidney of exendin and exendin agonists ére”
size and charge. Unmodified, exendin-4 has a molecular
weight of approximately 4.2 kD and is anionic in nature.with
an overall net charge of approximately -2 at physiological

15 pH. ©One to ten, preferably one, twoc or three PEG
constituents may be covalently linked t¢ exendin-4 cr an
analog of exendin-4, for example, with one PEG constituent
being preferfed. The size of each independent PEG
censtituent can vary from a molecular weight of 500 to

20 20,000, preferably between 5,000 and 12,000.

Many of the methods for covalent attachment of PEG
involve the epsileon-amino group on lysine. Exendin-4 has
-Ewd*Iysines that could be modified by attachment of PEG({see
compounds 201 and 202, below). In addition, the epsilon-

25 amino groups at these positions may be masked, thereby
increasing the anionic nature of the peptide.
[SEQ IDNO.211]: HGEGTFTSDLSK (PEG) QMEEEAVRLFIEWLKNGGPSSGAPPPS-NH;
[SEQID NO. 212} HGEGTFTSDLSKQMEEZAVRLFIEWLK (PEG) NGGPSSGAPPPS-NH;



<223> Xaa in position 14 stands for Ala, Leu, Met or pentylglycine <220>
<221> VARI ANT <222> (15)...(17) <223> Xaa in positions 15-17 staya &m‘

Ala or Qu <220> <221> VARI ANT <222> 19 <223> Xaa in position 1 s 2003
for Ala or Val <220> <221> VARI ANT <222> 20 <223> Xaa in position 20
stands for Ala or Arg <220> <221> VARI ANT <222> 21 <223> Xaa in position
21 stands for Ala or Leu <220> <221> VARI ANT <222> 22 <223> Xaa in
position 22 stands for Phe or naphthyl al ani ne 28 Novenber 2003 <220> 83 28
November 2003 <221> VARIANT <222> 23 <223>7%aa in position 23 stands for
Ile, Val or tert-butylglycine <220> <221> VARI ANT <222> 24 <223> Xaa in

position 24 stands fefndN aye &l Lh RL Al 222> 25 <223>
Xaa in position 25 sta%dsa%%r Aa, %ﬁgt;}gz}ghe < f‘gé ¥>s%ﬁ%\1\htl°$2?2">

26 <223> Xaa |napé§FtFFm o6 squndd chor Ma oranpde, <32@> <221> VARI ANT
<222> 27 <223> Xaa | OSit L. 2 <221>
VARLANT <5 A58 BaReDab R A e BB e R A S e NGB S S |
optional |y astQar 80 N4DOHGEMK (REE) KAADDGHONEREANRA FXEALKREG X8 X@er Xaa:, Xaa
Xaa Xaa Xaa IBR8. 214 © aa Xaa Xaa Xaa Xaa Xaa Xaa
Xaa 20 25 <2 %%‘2 202 élfig“f’%éw 12‘5%%%#?3?%@@%%%%&-&@%
<223> Synt hdfFQ NP SiaciHEESaqTe Nt ¢ P RRPIROMEEZA VR L VODRESN G5 2293 Hp p22353
Am dat i on, | |onaII am dated in the
case t hat rjsS%g}é ?1{7 %ISE;IE‘[JGi ngi E%r@@%&@‘%g}@%%; COBASEARRHEYH2<222>
2 <223> Ami dBERJR NCGZW atﬁqmsmsons@-ummm GAZRLEDHWLRPEE et A Bb sytingiat ed
in the case [sRatipheshdy® sent <220> <221> S
<222> 3 84 <223> Xaa is ?qE%TtF?gﬁ#’%k%%iig%ﬁgﬁﬁ%m??ﬁwppﬁéw@r
N- net hyl yl al @Eﬁd@%wq}’é‘mm@mams«mmmpm ) AURLE DEWCRees tdpdareeslsues in
position 4- lng@rlgmj)gglj\t Q <2 > 4 <223> Am dation, Ser
at position 4 2[ ﬁ%’ h%T h%%d? %%‘t‘s}]% #ggﬁﬁﬁfiaéﬁéﬁ‘#w&@%w&r
residues in 58 PA% SHEBGaFESBMMEmGK PE@QEPEWSS@%%SENQZS>
Am dat i on, ab §i3 K am dated in the
case that ris‘%guegmljn pgsﬁf??‘g?lssﬁgﬁ:ﬁl& gggéﬁﬁé‘g)z‘&b}/ GEFPPCAGEERERH: <222>
6 <223> Ani dB¥RJR NOF3A) aHGBETFT $ bis MOMEE EAVRL BREK ( PEGH LKNuG ravsalalpypaaivdat ed
In the case [SEQUDNESLIYERGERT FTSDLSKOMEEEAVRLFIEWLKK (PEG) GGPSSGAPPPS—NH,
The three meclecules marked with an asterisk above
contain a PEGylated Lys residue substituted for a glutamic
acid at the specified location. Those in the art will
appreciate that non-K(PEG) substituted molecules a2t these
positiens can instead be modified by conjugation of a PEG
moiety to the glutamic side chain carboxyl greup, which
mocification is referred to herein as E{(PEG).
Other analogs in which Lys-PEG can be substituted
incélude: -
[SEQ ID NO. 226) : HGEGTFTSDLSKQMEEEAVRLFIEWLKNK ( PEG) GPSSGAPPPS~NK,
[SEQID NO. 227): HGEGTFTSDLSKQMEEEAVRLFIEWLKNGK (PEG) PSSGAPPPS-NH,
Various molecules, including K(PEG) modified and
arginine substituted exendins, used in Examples 5-10 are

shown in Table I, below.



positions 7-11 are absent <220> <221> MOD RES <222> 7 <223> Am dati on,
Ala at position 7 is optional and optionally am dated in the case that
residues in positions 8-11 are absent <220> <221> MODRES <222?q3 2“03
Xaa is selected fromPro, honmoproline, thioproline or N nethylylalanin
and is optionally amdated in the case that residues in position 9-11 are
absent <220> <221> MODRES <222> 9 <223> Xaa is selected from Pro,
honoproline, thioproline or N-nethylylalani;ge and is optionally am dated
in the case that residues in position 10-11 are absent <220> <221>
MODRES <222> 10 <223> Xaa is selected fromPro, honoproline, thioproline
or N-nethylylalanine and is optionally am deg®lee iIn the case that residues
in position 10-11 are absent <220> <221> MODRES <222> 11 <223> Ser at
position 11 is 9191 | S op@q@ﬁasmgﬁmammmmxmbepymm 85

<400> 206 d _r__,a xaa X H_Xaa Ser 1 5 10 <210> 207
<211> 27 < GF 22 13>‘9§H’ ?E’% “%g 532‘@%5 °=§€ﬁ??1e?|“é° Ami no
Aci d Sequen §E 2215 ‘\/AIQI Cors p |g‘ %é ands
for H's, Ar %E%WN@@B]]‘l [ m dazop,g%meg Lsi 2F )QML _GPS éwf
<223> Xaa i sgPitd.2m2)2 st ands fﬁfa e+ s prERY @Rgfr_- 42820 o5

VAR ANT  <23¢80 B ¥Q@233:Xaa i n pogddarens 3, &bam\, omeéan@i- Hp s é?s) 21>
VARI ANT  <22960 B N2234 :Xaa i N pOoSiderensiLskhantavhos: EiLANES (PEBFPS‘S%&@?DS-?JZI?1>
VAR ANT <223EQ P NQ235]:Xaa i n posiHcTens i ssbarcts vRor: edLa ) RccINGA0bPS-NY,
napht hyl al arﬁ$ﬁ$291[k12(2@36] <221> VARIZINTFTXHBR*PHG ) QPRBEAVKAAI BWLRIOSPISGARPF5-NH,
stands for 11 <220 2E6 CPRAEEC NARP PIFOMEERRVRE FREWIFNGEPIGRAPPAS US| t i on
8 stands for[S 8]or TR¥C ) EX2BSECTED IALS ROUFE IRYRL F EEWLRNGOP SSERABBP X2 | N
posi tion 9 Asp or G fSEEFHESDLSHOMEEDIKRE JISTLRNGHESSCARR PXADBS) -Nila
in positi on stan or Ala, I46FS TR A== R AR E =61 PIep-- DRF - Nz
Novenber 2003 <220> 86 <221>VARI ANT <222>11 <223>Xaa in position 11 stands
for Ala or Ser <220>Tr@ > MARISANEC<Rd@rilek2XBr¥aasi Bs9Psid ivAnp2est ands
for Ala or Lys <820> <221>VARI_ ANT <gg2i>r113h<bzl2&3EXaa inh position 13 stands

for Ala or G n low, are provid with the corresponding
results being provided in Table II {see the end of Example
5 8). GLP-1[7-36INH; (GLP-1) was purchased from Bachem
(Torrance, CA). All other peptides were prepared using

synthesis methods such as those described herein. All
chemicals were of the highest commerciazl grade. The cAMP
SPA immunoassay was purchased from Amersham. Thé

10 radioligands were purchased from New England Nuclear
(Boston, MA). RINmSE cellé (American Type Tissue
Collection, Rockville, MD} were grown in DME/F12 medium

containing 10% fetal bovine serum and 2mM L-glutamine.

Cells were grown at 37°C and 5% CO;/95% humidified air and
15  medium was replaced every 2 to 3 days. Cells were grown to
confluence then harvested and homogenized using on a

Pelytron homegenizer. Cell homogenates were stored frozen

at -70°C until used.



<220> <221>VARI ANT <222>14 <223>Xaa in position 14 stands for Al a, Leu,

Il'e, pentylglycine, Val or Mt <220> <221>VARI ANT <222>(15). (17)2 82}2@%)%3
in positions 15-17 stands for Ala or G u <220> <221>VARI ANT <222>19
<223>Xaa in posYRMEAE29 stands for Ala or Val <220> <221>VAR MSIPUSIB25+20
<223>Xaa in position 20 stands for Ala or Arg <220> <221>VARI ANT <222>21
Xaa in position 21 stands for Ala, Leu or <223>Lys-NH3-R where R is Lys,
Arg, ClL-Cl10 straight chain or branched al klfpyl or cycloal kyl al kanoyl <220>
<221>VARI ANT <222>22 <223>Xaa in position 22 stands for Phe, Tyr or

napt hyl al ani ne <220> <221>VARI ANT <222>23 <223>Xaa in position 23 stands
for Ile, Val Leu, pentyl gIWt%H@MM&WﬁI}«@;Iﬂ
<221>VARI ANT <222>24 <223>Xaa in position 24 stands for a, U or Asp
<220> 28 Novenber 2003 87 <221> VARI ANT <222> 25 <223> Xaa in position 25
stands for Ala, TrpReRieproEybindinqiapin byl akaskped<B20xeasi2ly VAR ANT
<222> 26 <223> in._positian 12 ngs for,.Ala or Leu <220> "~ <221>

VARI ANT <2225 %75(3 Lff:?%e%a ﬁgc{:ﬁb Sr QtandsI?%?‘eE%n P78 9 I AdiFomy BINmS £
Lys- NH3- R wifer enﬁh:sadey:s Alsgay CESIu‘(Eh& gonakghéd Shagmdrodyw@nahed;al kanpy!
or cycl oal kyl a;é&%ns% g owr‘ia% Y4 am dat ed <400> 207 Xaa Xaa aa Ay
Xaa Xaa Xaa Xa 25" analol FxQVXEe S@Rum 12 Boumin 5 fragg iaRaV Xaal Xaa
Xaa Xaa Xaa Xaang{ad XaaiXaac?d), 2md<216M 2661, <lbv 2% xedEd> PRT; <213%,
Artificial Sequence <2% <223> Synt hre_‘%l c Amino Acid Sequence <220> <221>
VARI ANT ~ <222> 333283 7% pifhs e BR™EL Rkt o1 HBraddogd Pypteia,

Nor val , Val, chslsaly}ons4réﬁmsb9a?kmyd0ﬁholwb 62@?5af2@}ﬁe%|§hé“qncﬁg§@€d
Al a or Thr <220> <221>

<223> Xaa i posi ands for Ser

VAR ANT <2725 3% t&%@ L ﬂ}%sﬂ't Ponts %f%*?&fsdlffb?%@% anslp uplaige e 220>
<221> VARI ANT p@%ZZdeé 58231>2®<aa.nulﬂe905ttzmt 4 stendaef10n1Akds I}pg% , Val ,
Norleu or Ay <220> 1> VARLANT <222> 5 <223> Xaa in p05| tion stands
for Ala or. Thr No§8 BT L9003 7ds <5DEIPALLONRN/ AYANP I PAS8d<DP 355¢kd | n

position 6 starfitketibheyithyrcoQr pAPESHYtRIANE NS ed saline, pH 7.4,
through polyethyleneimine-treated GE/B glass fiber filters

15 (Wallac Inc., Gaithersburg, MD) using a Tomtec Mach II plate
harvester (Wallac Inc., Gaithersburg, MD). Filters are
dried, combined with scintillant, and radiocactivity
determined in a Betaplate liquid scintillant counter (Wallac
Inc.}.

20 Peptide samples are run in the assay as duplicate
points at 6 dilutions over a concentration range of 10°°M to
107"M to generate response curves. The biological activity
of a sample can be expressed as an ICsy value, calculated
from the raw data using an iterative curve-fitting program

25 using a 4-parameter logistic equation (Prizm, GraphPAD

Software) .

EXAMPLE 6 - CYCLASE ACTIVATION STUDY

Assay buffer contained 10 pM GTP, 0.75 mM ATP, 2.5 mM
30 MgCl;, 0.5mM phosphocreatine, 12.5 U/ml creatine kinase, 0.4

SUBSTITUTE SHEET (RULE 26



<220> <221>VARI ANT <222>7 <223>Xaa in position 7 stands for Thr or Ser
<220> <221>VARI ANT <222>8 <223>Xaa in position’ 8 stands for Ala, zsgrﬁ@f 05
<220> <221>VARI ANT <222>9 <223>Xaa in position 9 stands for Ala,

Val, Norleu, Asypsweséd u <220> <221>VARI ANT <222>10 <223>Xaa iRCTH¢:%1180n 10
stands for Ala, Leu, Ile, Val, pentylglycine or Met <220> <221>VARI ANT
<222>11 <223>Xaa in position 11 stands for Ala or Ser <220> <221>VARI ANT
<222>12 <223>Xaa in position 12 stands for Ala or Lys <220> <221>VARI ANT
<222>13 <223>Xaa in position 13 stands for Ma or Gn <220> <221>VARI ANT
<222>14 <223>Xaa in position 14 stands for Ala, Leu, Ile, pentylglycine,
Val or Net <220z <22 1aVARI ANT <222 (Hak o £8) mg2235062 de 7pQS ti ONs 15- 17
stands for Ala o Cﬁu T22205 <221>VARIANT <222>19 <223>xaa in position 19
stands for Al a ¥pmbzenezgangdvRIRicidsz) 0% s<2pobined oin NIRMANPIgeS2222> 20
<223> Xaa in posji Oggt @ids I T of g1 $LL0> <222>
21 <223> Xaa |ﬂ§§%%§¥|§n gl staﬁ%gi?gﬁéf?50é guaor L;g?ﬁ%%o§¥A§%é$g Ris
Lys, Arg, Cl-Cl®ecfarai,gHB)chaifter Zt@ramﬂmds ahk\abmlorora* 37°C, the assay
cycl oal | eyl - alkanoyl <220> <221> VA <222> 22 <223> X LD, posjtion
2 stands 1o PR ERRLORE SR aph TRATILER 14 S9985nSans DR/ ARLART-: B3 oH O3
<223> Xaa in p0§lﬂﬂé¥1h 33 séandsldwy Jddieg MaMillepore pertyinghyat seld.
tert-butyl glycine or Met <220> <221> VARI ANT <222> 24 <§%%> Xaa in

posi tion 24 st atiRREFG3AF aSA FTERLS ¥856>TUBBHANGARPANT - 2<222> 25 <223>
Xaa in positi On:a.n%:.ﬂioats"s@u Ph@eﬁrdé)rsan@ala@hybﬁéaflkrﬂ&rﬁ&&@asﬁﬂ?lés VARI ANT

<222> 26 <223> Xaa in position 26 t%g Al a or_Leu November
<220> <221> VARIYNEC3L80DIinEE éz‘2§’ % éﬁtﬁﬁnﬁogYﬁ ¢h °2P°§P£ﬁ8§l%r i%e Asn

Asn Lys, Lygy NH@f R oA, + AN 12y St NHPe i r d1yes -ddHIcRs Al aurida LyIB-reI\II-B R where
Ris Lys, Arg, - C10 stral ht. chain or _branched _a

cycl oal kyl al kno‘?/’ro‘éﬁi-cla BptT ol 1I9F dnP@atagH ﬁﬂ@a% %ég ?égr?(ﬁ%eq(a%? Xaa
Xaa Xaa Xaa XaagrXegt 3<aea1>&aaca<aaumeea<% XoscripBd18bdde. Xaa Al a Xaa Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Xaa 20 25 <210> 209 <211> 39 <212> PRT

EXAMPLE 7 - DETERMINATION OF BLOOD GLUCOSE LEVELS IN DB/DB

15 MICE

C37BLKS/J-m-db mice at least 3 months of age are
utilized for the study. The mice can be obtained from The
Jackson Laboratory and allowed to acclimate for at least one

week pefore use. Mice can be housed in groups of ten at 22°C

20 % 1°C with a 12:12 light:dark cycle, with lights on at 6 a.m.
All animals can be deprived of food for 2 hours before
taking baseline blood samples. Approximately 70 pul of blood
‘+5 drawn from each mouse via eye puncture, after a light
anesthesia with metophane. After ccllecting baseline blood

25 samples, to measure plasma glucose concentrations, all
animals receive subcutanecus injections of either vehicle
(10.9% NaCl), exendin-4 of test compound (1 ug) in vehicle.
Blood samples were drawn again, using the same procsdure,

after exactly one hour from the injections, and plasma

SUBSTITUTE SHEET (RULE 26)



<213> Artificial Sequence <220> <223> Synthetic Am no Acid Sequence 90
<220> <221> VARI ANT <222> 1 <223> Xaa in position 1 stands for ?8 92003
or Tyr <220> <221> VARI ANT <222> 2 <223> Xaa in position 2 stands for
Ser, Gy, Ala ovOoH6629220> <221> VARIANT <222> 3, -9 <223> Xagri:BeoRPsiiti on
3 stands for Asp or Qu <220> <221> VARI ANT <222> 6 <223> Xaa in position
6 stands for Phe, Tyr or naphthal anine <220> <221> VARI ANT <222> 7, 8
<223> Xaa in position 7 stands for Thr or Ser <220> <221> VARI ANT <222>
10, 14 <223> Xaa in position 10 and 14 stand§ for Leu, Ile, Val

pentyl gl ycine or Met <220> <221> VARI ANT <222> 22 <223> Xaa in posi tion
22 stands for P Hapht i 21> VARI_A 23
<223> Xaa in pog?ﬁgﬁéﬁ&s(’fands Tfhl @I%%e\ﬁ%gsi S B&kt VPG ‘?:IH‘FF‘ , the
tert-butyl glyci ﬁecmn%t*x&mm«me\mﬁrmM@m 2?411‘&323?39(616 in
position 24 stapds fpr.Lhu or Asp <220> <221> VARIANT <222> 25 <223> Xaa
in position 25 stands 11-’or Trp, Phe, Tyr or naphthylal ani ne <220> <221>
VARI ANT  <222> 31, 36-38 <223> Xaa in positions 31, 36-38 is selected from

Pro, honoprgline Ey -al kyl o _ 28 Noverrber
2003 91 N-al "Eyl peM' ‘ e

39 <223> Xaa in position 39 stands IﬁEJ.rEISeIIN ﬁhlnmm and is opti onal |y
am dat ed <400> 209 Xaa Xaa Xaa Gy Thr Xaa Xaa Xaa Xaa Xaa Ser Lys G n Xaa

Gudu 151015 d Y/ r QL a Xaa. Xaa Leu Lys Asn Ay Qy
Xaa Ser 20 25 30 Ser -}&L&SZIJ ﬂ&adéjggaﬁ%%( %at;(q%? iz?_o@"%fbs WL PPS 38erR212>
PRT <213> Arti fil*éﬂallzeséqué”rlicaemzmwerem@baﬂwd Hebinc TA&T 0acidnind Sequence
<220> <221>VAR £, 52l n tand H s, Tyr
or 4-1ni dazopr opi onyl - < 20>%§§§¥§%XE Rﬂéé%f% §3§> gai??'ns‘cpé’s’ ti"Sng
stands for Ber, b&fare Ms@ .or Mike waze>hsaﬁéc>\ﬂﬁngANﬂip§282>ﬁan %t<2ze&>Naackn

pos| tion 3 stands for lérsiqz G&_j C<1228 21>VARI ANT <222>6 <223>Xaa in .
position 6 stands ¥ TyPhbr SREPREETAS Hriitheliabbs L At-WARANT ALL

<222>7, 8 anlmals were deprived of food for 2 hours before taking

baseline blood samples. Approximately 70 rl of blood was
drawn from each mouse via eye puncture,nafter a light

15 anesthesia with metophane. After collecting baseline blooed
samples, to measure plasma glucose concentrations, all
animals receive subcutaneous injections of either vehicle,
exendin-4 or test compound. Blood samples were drawn again,
using the same procedure, after exactly one hour from the

20 injections, and plasma glucose concentrations were measured.
For each animal, the % change in plasma value, from baseline
value, was calculated and a dose dependent relaticonship was

evaluated using Graphpad Prizm™ software.

25 EXAMPLE % - GASTRIC EMPTYING

A gastric emptying study may also be carried out to
examine the effects of exendin-4 and/or an exendin agonist
compound on gastric emptying in rats. Such experiments

typically follow a modification of the method of

SUBSTITUTE SHEET (RULE 25)



<223>Xaa in positions 7-8 stands for Thr or Ser <220> <221>VARI ANT _<222>10
14 <223>Xaa in positions 10 and 14 stands for Leu,lle, Val, pentylal&uﬂﬂezma
or Met <220> <221>VARI ANT <222>22 <223>Xaa in position 22 stands for

Phe, Tyr or 28 NQM$er 2003 92 napht hyl al ani ne <220> <221> \PGUUKHII84222>
23 <223> Xaa in position 23 stands for Ile, Val, Leu, pentylglycine,
tert-butyl glycine or Met <220> <221> VARI ANT <222> 24 <223> Xaa in
position 24 stands for Gu or Asp <220> <221> VARI ANT <222> 25 <223> Xaa
in position 25 stands for Trp, Phe, Tyr or naphthyl al ani ne <220> <221>
VARI ANT <222> 27 <223> Xaa in position 27 stands for Lys Asn, Asn Lys,
Lys- NH( epsi | on) SfReIRigaam [9Fs alH3- Rz olherlmtR Phatwscodyy g Thelr- CbOs st e ght
chain or branch oyl -Qr, € k < <221> VAR A

<222> 30, 35-37%'2?3{?{5;@61ﬁa%ep§%¥f%gﬁ%§&y§§,a&e3§g%£%rg‘%@l er@t%édaf:?o'l’r? 0,
homoprol i ne, 3Hyp: amymels kirgpholsme,at N2alTkyl gl §e¢ nip d\al:kyl peat yl gl yci ne

or N-al kyl al anj < < > 52222 39 <223> Xaa in position 38
stands for Ser,‘%t'or ;yrcygﬁ% (lgg'g%%&n'asl %%/" i ot %fmé%ogg-.ﬂ 588 Xaa
Xaa @y Thr Xaaldght XaeclédaaXdawSee fgd aBidnwxaaréd uadd 1ibikulh 16id6 G u A a
Val Arg Leu Xaa Xaa Xa Le a y a ser_sSer 20 25 30 dy Ala
Xaa Xaa Xaa Xaa gﬁZZlgf)%%f ‘ gi??go%&ufﬂzggﬁ%t na,&rlf’f"fi’gi%?s%éc&ence
<220> <223> Sysmomting Ay nocAnethS2 estrd bed 20l ow 226> tNOPRESo riret?2> 12 28
Novenber 2003 93..<223> LR POsitl i.s_PEGyl.ated. .<220> <221>

AM DATI ON <222§f %eé i“zf%%sgg i gﬁp’téé’s‘?ﬁnsu éﬁ’ sgspte a?ﬁ%‘a?t&? SheB3°%11 Hs Ay
GQu Ay Thr PhecdiinaiSed Aspcheme Senad ywu@dniivbérfaze Gith 1 5 10 15 du Al a

Val Arg Le he r Ly; y dy Pro Ser 20 25 30 Ser Qy
Ala Pro Pr(L)'mEr osﬂséec‘r?tr %ggfgglzgl{(é Xéié%%gngg mgi{ L="nl"ﬁi~:?|s:s<213> Artificial .
Sequence <220> <223»nSwmivhet retAnreneiAei dySeguenee <02 f s22dcx IMABBES
<222> 27 <223> lys at 110 i 5. PECGyL at ed <220> 21>, AM DATION . -
<222> 39 <223> ‘Jé%r ﬁ%r?t%g@ﬁb?og'% f.heithaﬁ?ésié g%%o&’ ff%al'-li 1E3 MRy Thr
Phe Thr Ser Asptd.e$tSéiouliys HDh aed 0GE0G¥CGobendl SrekD itaiicGhtr Al arwéltyArg Leu
Phe 11e Gu Trigheitdy3e08P Q¥aGly £1e $5L 2045830, L8y 42 Pro Pro

Pro Ser

15 halothane, the stomach is exposed and clamped at the pyloric
and lower esophageal sphincters using artery forceps,
removed and opened into an alkaline solution made up to a
fixed volume. Stomach content is derived from the intensity
of the phenol red in the alkaline solution, measured by

20 absorbance at a wavelength of 560 nm. In separate
experiments on several other rats, the stomach and small
intestine can be both excised and opened inte an alkaline
solution. The quantity of phenol red that could be

recdvered from the upper gastreintestinal tract within 29

[
LV

minutes of gavage can then be determined. Dye which appears
te bind irrecoverably to the gut luminal surface accounts
for the balance. To account for a maximal dye r=covery of
less than 100%, the percentage of stomach contents remaining
after 20 min. are expressed as a fracticon of the gastric

30 contents recovered from contrcl rats sacrificed immediately

SUBSTITUTE SHEET (RULE 26)



35 <210> 213 <211> 39 <212> PRT <213> Artificial Sequence <220> <223>
Synthetic Am no Acid Sequence <220> <221> MODRES <222> 2 <223> ?)55 NOV 2003
position 2 is PEGyl ated <220> <221> AM DATI ON <222> 39 <223> Sel 1n
position 39 is wgbeeked 28 Novenber 2003 <400> 213 Hi s Lys d wcEukeHigiaPhe
Thr Ser Asp Leu Ser Lys Gn Mt Gu Gu 94 1 5 10 15 Gu Ala Val Arg Leu
Phe Ile Qu Trp Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro
Pro Ser 35 <210> 214 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Amino Acid Sequence <220> 821> MODRES <222> 5 <223> Lys
in position 5 is PEGylated <220> <221> AM DATI ON <222> 39 <223> Ser in
position 39 is gmidat 0} | ; y L T Ser Asp Leu
Ser Lys G n Met agtg u aﬁ@S%l%E%SE&% uq%eg@aeﬁtﬁ\r g)é%égggﬁeg%?%rﬁ u Trp Leu
Lys Asn Gy d yCcPrbemey DFanizg =Seeb@spasice RBro2Pr oil 6 ( Sesc 3l Gt 215
<211> 39 <212> ggﬂxﬁ?olo?? Artificial Sequence <220> <223> Synthetic Am no
Aci d Sequence <15 > <221> MOD RES <222> 8 <223> Lys in position 8 is
PEGyl at ed <220> <221> AM DATI ON <222> 39 <223> Ser in position 39 is

am dat ed <400> 2gd.5xHi \ : . Le er Lry d n, Met
Gu du 15 10 567 0 Phe et Trp— oGy
Pro Ser 20 25 30 Ser Ay Ala Pro Pro P!iog Sgr”35 28 Novenber 2003 <210> 216
<211> 39 <212> PRT 95 28 Novenber 200 i ficial Sequence <220>

<223> Synthetic Am Aci eq e 220> . <221> S <222> 10 <223>_Lys
in position 10 is PE%/H a 28§<2§@E%2’22i> R DATES® <E§'2§e 9 X023> 8EfbI§

position 39 is anidated <40%> é16 H.s, Gy g%u Ay Thr Phe Thr Ser Asg Lils
Ser Lys Gn MetSEHIF@E 195 £6 18 28 (Cal S0 VAFLI N g* LEWRHEY 1&g & F2plieu
Lys Asn Gy Ay Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro Ser 35 <210> 217
<211> 39 <212>1 P @atE> CHFLRF i ¢l Betfiend @R08600223%i @y nvéet | Bowsedd
Aci d Sequen&:oe <220>

s

in groups of four in standard cages with ad libitum accesé t&
food (Teklad: LM 485; Madison, WI) and water except as noted,
for at least two weeks before the experiments.

All experiments were conducted between the hours of 0700
and 0900. The mice were food deprived (food removed at 1600

15 hr from all animals on day prior to experiment) and
thereafter individually housed. All mice received an
intraperitoneal injection (5 pl/kg) of either saline or test
compound at doses ¢f ¢.1, 1.0, 10, and 100 ug/kg, and were
immediately presented with a pre-weighed foecd pellet (Teklad

20 1M 485). The food pellet was weighed at 30-minute, l-hr, 2-
hr and 6-hr intervals to determine the amount cf food eaten.
The EDsy for inhibition of food intake over 30 min was
determined for several test compounds, and the results appear

in Table II, below.

SUBSTITUTE SHEET (RULE 26)



<221> MOD_RES <222> 11 <223> Lys in position 11 is PEGyl ated <220> ~<221>
AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 217?—&;‘“& 32903
GQu @y Thr Phe Thr Ser Asp Leu Lys Lys An Met Qu du 1 5 10 15 Al
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser Ay
Ala Pro Pro Pro Ser 35 <210> 218 <211> 39 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Am no Acid Sequence <220> <221> MODRES
<222> 13 <223> Lys in position 13 is PEGyI a.}ed 96 <220> <221> AM DATI ON
<222> 39 <223> Ser in position 39 is am dat €d <400> 218 Hi s Gy u dy Thr
Phe Thr Ser Asp Leu Ser Lys Lys Met Qu Qu 15 10 15 du Ala vVal Arg Leu
Phe Ile Qu Trp Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Ay Ala Pro Pro
Pro Ser 35 <210> 219 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Synthetic Amino Acid Sequence <220> <221> MODRES <222> 16 <223> Lys
in position 16 is PEGyl ated <220> <221F3¥eDAE| ON <222> 39 <223> Ser in
position 39 is anidated <400> 219 Hi s¢&Fyld u dy. BmpephseThr Ser Asp Leu
Ser Lys Gn Mt Qu Lys 15 10 15 E¥glase val ABuppessfhm le Gu Trp Leu
Lys Asn Ay Gy Pro Ser 20 25 30 SeECERynM\ 5 proER59 Bodkller 35 <210> 220
<211> 39 <212> PRT <213FX%§%plcial Seduence <220> 0<223> Synthetic Anino
. Acid Sequence <220> <2SHQIRMNOREZ <22280Q07 <223> Lys.BA position 17 is
PEGyl at ed <220> <221> MR HANCORL? <222>139 <223> Ser Oi.A8position 39 is

am dat ed <400> 220 Hi s @F«%I@Nﬁ)-@ ThrOPhe Thr Her A$plBeu Her Lys G n Met
Gudu 1510 15 28 #BSO-2003 9P -9s Al a Val Afg7Deu Phe Ile Qu Trp
Leu Lys Asn Ay Gy ProSERIDNEp23% 302-38r Ay Ala PwezaPro Pro Ser 35 <210>
221 <211> 39 <212> PREEQIDMO.AR%fi &i-4F Sequence <2208 <223> Synthetic
Amino Acid Sequence <228BQ IRNO2IVODRES22<222> 19 <288=klLys in position 19
is PEGyl ated <220> <223BQAMNONPBON <232> 39 <223> @eekin position 39 is
am dat ed <400> 221 H s SFQIEND.@F¢ Thrl®he Thr Ser A8pd4leu Ser Lys G n Met

du Glu SEQ IDNO. 23 145 NA
SEQ ID NO. 238 458 NA
SEQ ID NO. 239 60.4 14.50
SEQ ID NO. 240 157 NA
5 One skilled in the art would readily appreciate that

the present invention is well adapted to carry out the
objects and obtain the ends and advantages mentioned, as
well a2s those inherent therein. The molecular complexes and
the methods, procedures, treatments, molecules, specific

10  compounds described herein afe presently representative of
preferred embodiments are exemplary and are not intended as
limitations on the scope of the invention. Changes therein
and “other uses will occur to those skilled in the art which
are encompassed within the spirit of the invention are

15 defined by the scope of the claims.

It will be readily apparent to one skilled in the art

that varying substitutions and modifications may be made to
the invention disclosed herein without departing from the

scope and spirit ¢f the invention.



151015 Gu Ala Lys Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Glg@gmvseﬂm
20 25 30 Ser Ay Ala Pro Pro Pro Ser 35 <210> 222 <211> 39 <21

<213> Artifici OWMG <220> <223> Synthetic Amno Acid Se uence <220>
<221> MODRES <222> <223> Lys in position 21 is PEGyl ated £52830013%%,>
AM DATI ON <222> 39 <223> Her in position 39 is am dated <400> 222 Hs Ay
GQu dy Thr Phe Thr Ser Asp Leu Ser Lys An Mt Gu Au 15 1015 du Aa
Val Arg Lys Phe Ile Qu Trp Leu Lys Asn Ay ggy Pro Her 20 25 30 Ser Ay
Ala Pro Pro Pro Ser 35 <210> 223 <211> 39 <212> PRT <213> Artificial
Sequence 28 Novenber 03 98 <220> <223> Synthetic Am no Acid Sequence
<220> <221> MODRES A&doBatenti Al AUPS- 1CA T pORT tIUH: iPheds IREGkat ed <220>

<221> AM DATI ONspe2222c 391 522 S8laildatR9si bk o3 $400> 122
Hs Ay Au Gy Thr. Phe Thr Ser Asp Leu Ser Lys G%ng‘%éasm&qagggse kgt

Gu Ala Val ArgiRetPPmrh e WS Freednr§Et #8m M@ stading . Pr a18epa @25 a31@1

Ser Gy Ala PropBon: &oides 3 I 2Mcorddie A n, <2122, BRI <132
Artificial 2§quence <220> <223> Synt hetlg Am no A(];:i d%é%er ace i,

equence <221>
MODRES <222> 28RbOkEY |58 Ghe 5a8wEt eshens a8 FEGACH dgd¢220mal <221>

AM DATI ON  <222p.:891 s223n i i 3
GQu dy Thr Phe?"'i'hr Ser Asg’%ﬁeje’gg?%lkbg e Smgyvq%hg(h g c_t:oc 2t!)ec{_iélou Al a

Val Arg Leu PhePfI3P GFIsReAEESdL py Asﬁeaegfcee y Pro Ser 20 25 30 Ser Ay

Ala Pro Pro Pro Ser @& <3kQncda 152412r39 132, A4 1 4
Sequence <220> <223> Synthetic Arlh no él dl‘rSeéﬁ%gé:@l‘-Bﬁé "% VS h

<222> 28 <223> T9% G RFRSG e 28 F§3P€€§¢%ﬁ%@f28nbdoeéﬁment 2@ﬁ3al%1eﬁ230>

<221> AM DAJY O\ 152223 39 52233 ated <400> 225
Hs Gy Gu dy Thr Phe Thr Ser 1§§E1!ﬁfgﬁ%§ié S B SRR 0% 55 15

Au Ala Val Ar @it s hegedny TF uﬁeufcwysez-u_ay@l@,yla yaén oirSerar2@ 25 30
Ser Ay Al a Prond¥dPlaa Sz 38e<2dlss 2‘2@omp§.2;3331> 39 “<g&glstlng ‘

essentially of” and “consisting of” may be replaced with
either of the other two terms. The terms and expressions

15 which have been employed are used as terms of descriptien
and not of limitation, and there is no intention in the use
of such terms and expressions of excluding any equivalents
of the features shown and described or portions thereof, but
it is recognized that various modifications are possible

20 within the scope of the invention claimed. Thus, it should
be understood that although the present invention has been
specifically disclosed by preferred embodiments and optional
features, modification and variation'of the concepts herein
disclosed may be resorted to by those skilled in the art,

25 and that such modifications and variations are considered to
be within the scope of this invention as defined by the
appended claims.

In addition, where features or aspects of the invention
are described in terms of Markush groups, those skilled in

30 the art will recognize that the invention is also thereby

SUBSTITUTE SHEET (RULE 26)



<213> Artificial Sequence <220> <223> Synthetic Amno Acid Sequenc% <220>
<221> MODRES <222> 29 <223> Lys in position 29 is PEGyl ated <220> <&2NB>V"20[]3
AM DATI ON <22§¢>q—?3;0?66<223> Ser in position 39 is am dated <400P> mniéf4 Gy
Gu @y Thr Ph Ser Asp Leu Ser Lys Gdn Mt Gu AQu 1571 u Ala
Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Lys Ay Pro Ser 20 25 30 Ser Qy
Ala Pro Pro Pro Ser 35 <210> 227 <211> 39 <212> PRT <213> Artificial
Sequence <220> <223> Synthetic Am no Acid $equence <220> <221> MOD_RES
<222> 30 <223> Lys in position 30 is PEGyl ated <220> <221> AM DATI ON
<222> 39 <223> Ser in position 39 i s am dated <4Q0> 227 Hs Ay Gu Ay Thr
Phe Thr Ser Aspde®trSRec Liys t@rRsvef afy Bt vidusligerser oy subgrvap afg Leu
Phe Ile Gu Trppd@sety So AheCMé rk¥sShPgooSer 38 Navenbes, 2003 1Q0 20 25 30
Ser Ay Ala Pro Pro Pro Ser 35 <210> 228 <211> 39 <212> PRT <213>
Artificial Sequdhteri@sdsas £233ST8PnfReT i CIAHIGPASPES Sebien @& kzoDine <221>
MODRES =~ <222> 1-5P23tndf Srf iBaghbi 0R1dihs p&ylxaﬁo%qnfgpc?min?%%a Gé%%ﬁg I ON
<222> 39 <223> Ser in position 39 is anidated <400> 228 Hs Ay Au Gy Thr
Phe Thr Ser Aspfteur S{ing Lreranfednd ehipiine age1fuiby @srAbgdval Arg Leu
Phe I1e Gu Trp Leu dys ASanSi¥nChysPooe:S0e 20125438 0587y Gy Ala Pro Pro
Pro Ser 35 <210> 229 <211> 39 <212> PRT_<213> Artificial Sequence <220>
<223> Synt het i cIFH?H-3elivd hSE§dBrceEaphf W nargppeRESPeciEE2and <223> Hi s
at position 1 i i < ; l; 2 - in
position 39 is %ﬁnﬁ%é;r\f{ée%ﬁ%gééggggs Hi %i-%,;@/léﬁ ﬁ-ﬁég\lt%ﬁrg%ﬁeea%rﬁggrfo%%e Leu
Ser Lys G n Metal3ea @up pRI% ©§ the G Y{RNYiPn/al Tﬁﬁ-g LeclPtes the @&knedip Leu
Lys Asn Gy Y, . 20 .25 - 3P0 : r . 210> 230
310500 & i Y 550 g0 ?cfgfé%%%ﬁeﬁjc%hzﬁ‘ RESTie8 PrBeadRiTél00 2 )
<223> Synt het i clixmi ALt ign deSeyiracanx 290y e MEStREDRES: @2 Fenay, <223> Lys

in position 27 s PR al ¢ $R€0Rer or not the excised material is s

specifically recited herein.

Other embodiments are within the following claims.

SUBSTITUTE SHEET (RULE 26)



<221> AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 230
Hs Ay u Ay Thr Phe Thr Ser Asp Leu Ser Arg An Mt Qu Qu 1 5 10 15
Gu Ala Val Arg Leu Phe Ile Gu Trp LegpLys Asn Ay Ay Pro Sezﬁg 65 [’]3@
Ser Ay Ala Pro Pro Pro Ser 35 <210> 231 <211> 39 <212> PRT gv=2
Artificial Sequence <220> <223> Syré]_hﬂg'gg Am no Acid Sequence <220> <221>

MODRES <222> 12 <223> Lys in positi is PEGyl ated <220> <221>

AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 231 Hs Gy
Gu @y Thr Phe Thr Ser Asp Leu Ser Lys An Mt Qu Ju 1'510 15 du Al a
Val Arg LeujPhe Ife G'Hm'&[fibdlé‘dénd'}ﬁ@ré%dhjﬁaﬁa@gbfﬁfnexc&ﬂlin afnpssitPan Ser Gy
Ala Pro Pro Pro Ser 35 <210> 232 <211> 39 <212> PRT <21?I> %g fi E"i:al
Sequencexendinlor agalizBanaByneivst ¢xendinilinkedin enesudueis el ey seledeS FAIMARE AT ON

<222> 39 <223>.Ser in position 39 js.anm dat V. 0Q31,6400> 232
102 Hi 581@18/0@%5‘@%?#1% yﬁh@i%ﬁsﬁfégfrp%gaerﬁe@ﬂ%ﬁﬁl& g“%n%%g“’ %@13 du 15 10
15 du ﬁceinyﬁlkelﬁﬁﬂ, (lag&koE ob@-n@%thla&ylﬁmmyfaﬁrymoﬁfsnp&ﬂys/ac&atidas,dl;ﬁmr 20 25
30 Ser Ay Afa Pro Pro Pro Sér 35 <210> 233 <211> 39 <212> PRT <213>
Artifi camminoSemisemukedex220> <223> Synthetic Amino Acid Sequence <220> <221>
MODRES <222> 39 <223> Lys in position 39 is PEGyl ated <220> <221>

AM DATI ON  <222> 3§, <2232 L¥sy LiLifside8hisBohal sy SHndaeRdino4@Ama33 H s Ay
Au dy Thr Phe Tﬁfr;heSer?i&%%ﬁEdehﬁggr r& %Sn I\E/leng uG@u 151015 du Aa
Val Ar gwhereginRaéd txend@ or apopisk enaldy of dsexefdiin iGexen@m4Her 20 25 30 Ser Ay
Ala Pro Pro Pro Lys 35 <210> 234 <211> 39 <212> PRT <213> Artificial

2232550 <223 LyelTy pORnRh B8 BEL R PRRBIERER SR o SR T Oy

| <222> 3RherérBaidetenidin $ofohisdBna3dg bfarpeXeddindsl linkddite cd8polmserdy G u Gy Thr
Phe Thr Her Asp Lou Ser Arg Gn Met Au Ju 15 10 15 du Ala vVal Arg Leu
Phe Ile Qu Typ L

o Ser 35 28 Noveltor 20083 beeptdr oSl altlyddrailexeitin SFelil 8 P10 Pro

wherein said exendin or agonist analog of an exendin is linked to two polymers.

5. The  modified exendin or agonist analog of an exendin of claim 1,

wherein said exendin or agonist analog of an exendin is linked to three polymers.

6. The modified exendin or agonist analog of an exendin of any of
claims 1-5, wherein said one or more polymers each have molecular weights between 500

and 20,000.

7. The modified exendin or agonist analog of an exendin of any of
claims 1-5, wherein said one or more polymers are selected from the group consisting of:

polyethylene glycol polymers and polyamino acids.

8. The modified exendin or agonist analog of an exendin of claim 7,
wherein said one or more polymers are polyamino acids.
9. The modified exendin or agonist analog of an exendin of claim 8§,

wherein said polyamino acids are selected from the group consisting of: poly-lysine,

poly-glutamic acid, and poly-aspartic acid.

10. The modified exendin or agonist analog of an exendin of any of

claims 1-5, wherein said exendin or agonist analog of an exendin is linked to said one or



<212> PRT <213> Artificial Sequence <220> <223> Synthetic Am no Acid
Sequence <220> <221> MODRES <222> 27 <223> Lys in p03|t| on 27,1 s

PEGy| ated <220> <221> AM DATION <222> $3 <223> Her in positi OB&NUNS Ryg
am dated <400> 235 Hs Gy GQu Ay Thr Phe Thr Her Asp Leu Her Arg @n

Qudu 15 10 13 G NGy &Y oPhaviiheaBns Eidot@id txendiser Ay Gy
Pro mﬁﬂ%ﬁpﬁmsg’é%?g}tfﬂp}flggﬁ’ﬁ%ﬁog?% B s 236 <211> 89 <2125
PRT <2]a§§ aﬁd%&,@n eﬁ@g@q@nce <220> <223> Synthetic Am no Acid Sequence
<220> 21> <222> 12 <223> Lys in position 12 is PEGyl ated <220>

<221> AM DATI ON <222> 39 <223> Ser in position 39 is am dated <400> 236

Hs Ay Gu Gy Thr Phe Jnr An¥® o GrAn Meéndsh uf Gaim 1,1 5 10 15
Gu Ala val Ar]d Leu %31@ exéﬁcﬁnbgg Azﬁ{;t Asng Gy @y Pro Ser 20 25 30

o G A B0 P16 RR 35, R0 A AL xR 245>

Artificial uence <2 Ic Amno Acid Sequence <220> <221>

MOD RES <222> 1 22Ppokbs in position | is PEGyl ated
<220> YHHPEC lﬂl\ﬁeﬁ)ﬁ% E']%}{@&Q@gt@ggéggggsgf in position 39 is am dat ed <400>
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wherein said -mod1ﬁed exendin or agonist analog of an B){Cl‘ldll'l comprises an

amino acid sequence selected from the group consisting of SEQ ID NO: 211 and SEQ D

NO: 212,

14, The modified exendin or agonist analog of an exendin of claim 1,
wherein said modified exendin or agonist analog of an exendin COmpIises an

amino acid sequence selected from the group consisting of SEQ ID NO: 226 and SEQID

NO: 227.

15. The modified exendin or agonist analog of an exendin of claim 1,
wherein said exendin or agonist analog of an exendin is linked to one or more polymers

at an amino, carboxyl, or thiol group of said exendin or exendin agonist.

16. The modified exendin or agonist analog of an exendin of claim 1,
wherein said one or more polymers are linked to the N or C termini, or the N and C

termini of side chains of one or more amino acids of said exendin or agonist analog of an
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17. The modified exendin or agonist analog of an exendin of claim 1,

wherein said one or more polymers are linked to said exendin or agonist analog of an
exendin at one or more amino acid side chain moieties with amine or carboxylic groups,

or at one or more amine or carboxylic groups.

18. A method of making a modified exendin or agonist analog of an
exendin of claim 1, comprising linking said one or more polymers to said exendin or

agonist analog of an exendin.

19. The method of claim 18, wherein said linking is performed by solid-phase

synthesis.

20. A pharmaceutical composition comprising a modified exendin or

agonist analog of an exendin of claim 1 and a pharmaceutically acceptable carmier.

21. A kit comprising a modified exendin or agonist analog of an exendin

of claim 1 and instructions for use or packaging for use.

22. A pharmaceutical composition for use in the treatment of conditions or
disorders associated with hypernutrition, or in reducing the appetite or weight of a
subject, or in suppressing glucagon secretion, or in modulating triglyceride levels, or for
use.in lowering the plasma lipid level of a subject, comprising a therapeutically effective
amount of a polymer-modified exendin or agonist analog of an exendin of claim 1 in

association with a pharmaceuticaily acceptable carmier.

23. A compound comprising an exendin or agonist analog of an exendin
covalently linked to one or more polyethylene glycol polymers, with the prpviso that the

exendin or agonist analog of an exendin is not SEQ ID NO: 1 or SEQ ID NO: 2.





