METHODS FOR TREATI NG DI ABETES AND REDUCI NG BODY WEI GHT
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woxerrdi#roo exendi n agoni st, or exendi n anal og agomiUsS006®32354

mai nt ai ned between about 12 hours, one day, one week

leas? rabQﬁ‘thI PP/ 288 B YPFmPHELFREN af RagtdBOTt ETHPSIIRANS3 50
an 0

_the above_average or sustained plasnma _
pg/mbnbesiilk etheromsb odimeenihithe mindeums pasnea caneeniation ef thegxendin,

days, at |east.abo da t
oo o i dRtbe Bpo 3 st BT v R e e Bl
50 pielél/ligReeremst fhan 80 Iph@@llit@rb Si¢hte? thap ITOdnolélitee @tdater than
about 3 nmonths, at [east about 4 nonths, at |east
30 bl Henamentss tha 90 aaleshiieuere TroNEh 00 malesdiier, ereater

t S ! .

o el BBl G850 b BB o P

greafep Whanl 140qpihdles/lter, adr peatt thitout0omeolgetiter. [ B2 2fill Thaether
fornul ati ons di scl osed herei n_can_bhe ad [nistqged b

eonbedjmapisy BS MiATRRPERIPAABHRIRHOR AEthe xendipy xgRdimapgtist or
r L .
xS GUEAMP s MEORRIGOSE) bl a3l iy 180 et
or greliat tiah dO pomoléwylitpributdess thana@hpmokes/titeri dmond embediment, the
enpodi nent, the fornul at.ion IS a sustai ned rel ease or
exPgity STy EURHOR PERIID, FEASH CESHRE F OFIFINGT onin other
emb&AiBRARS tHeGonénttaBs lof IE eLANL I RendX QBEIRt @ISRNEH, ardlog
exendi n" anal og agoni st into the body over a_given )
agquést iinthewbnedntretion of aresegnineexandin agonighyr exepdigranalogagpnist

r out 1.nonth. In furthe di : .
af ey it BP0 g b €5 B85 WA Sy spigptent to
thafl 8lser@ACKiLR a W, copv@itmtion Beexomdakd. & diither Rinbddingals, the
once a nmonth, every other nonth, or every third nonth.
subjert Suides omadiakaigsot imasred eluese flerarteat i on furt her
rise "
JTBE & Buil QERERR oDl Tl G fr e bAdY composition,
forf examipleatetinring thearationfbadyt fangp fean misswtinen iodividahincangprisitg
(w.w) ,of at | east onge exendip,  exendin agonj st or .
admipistering ta3abigey SRR AligHRE ROyscomuortion: ¥ rdeairas of alfering
boﬁf %Klg.?Bsiﬁoﬂ OSF affoust BF A0forhDlaBBRtddGTaidRA¢ tat QHsBlone exendin,
nbodl ment,” the f I I

ormul ation | ong-acting formulation
exanditt aialigyy eaeadinanglopdgoaist, seffsient kremeinéaval either ex eviiage or 2

.agoni st or exendin anal agahni st , i.s adm nj stered
migfgn e cipanrfel 37 o5 sR8UR, S BRI PRI pmatos
agSHStioTiah st HoBASE pPinl fbieataypndhdut 12%R0A] Bt RPAbGIL 10day, at

exendi n anal og agoni st can be used, i ncludij ns% but not
leapt; abored days, ateast abmit 8rlayngt legstgbgutslweelyatleapabeiit2 weeks,

| i [ bl,i [ 2 0 !

Y R e
abApps i matthan Rubliditiedal combcdih&it@3hb Aeragandr minimum plasma
| nt er nati opal _Patent | i cation Publications .
CoEp BRI 9 OB S NEBCDE FRc st agonist i

at %ﬁs& %g?lﬁ?% é)%g %@@QSQ 180t b PEAh1, htkbuk 5 bhekl, /IRPgs PBRT Sabout

ods or nedi canments di scl osed herein

100 @gtthl, aboutt 1 pgiml.edrout 1Hdogymiprhtt 176i pagmi, edaste20bypg/ml,
aodft RERbmdo i 55 85 Soofr0EpOea it g i 8520 400
pgﬁﬁg bbdR3h p%ymg%&ﬁrﬁoe peAfll aBbutt936 pPAhf Sbelitepgadl. In

erein result in the subject's body weight bei ng_ .
othree ¢mbedintgptsathd awesageals COMIBUBoPRERNIGHOR Ok dhe eenfliag gxendin

about 10 pounds or 5 t u r
o5t xSpf 4e Bhont GheiBberl G308k By 26 DR B3 B pem
or Bbiden 40 1dagdbdst 070 Omik gnd 350 peasit Tabelltothd epiediisents, the

25 kg, at |east about 75 pounds or 35 kg, at | east

about 100 pounds or 50 kg, at |east about 125 pounds

or 55 kg, at |east about 150 pounds or 75 kg, at | east

about 175 pounds or 80 kg, or at |east about 200

pounds or 100 kg. In still further enbodi nments,

practice of any of the nethods disclosed herein

o " 1 .



[026] In additional embodinents a subject need of

wo 206#g4gd9 body wei ght has a body mass index (péMuys26ie323s4
greater than or equal to about 25, while in other
enbodi ments the subject has a BM of greater than or

aveR@t 8 mirBmAROMhsdeorcBntfitidg lof EERAGhABNERn M Z6HI01 Gldkehdin
need of or desirous of reducing body weight suffers

analog aagonlishisegrsster i A0 pmples/ilisera Breaten ﬂm@@w@méﬁm greater
t ol eranc whil.e in r dj |86

) SR Bpery Pt 20 B FRET LIFRRL Froh 30 RISLARE:, SR

tharl 9D 3inisles/lilet|Coegtet tHa@r BOUC pmoles/liddty gedfatel hhare 1110 dinnades/Ister,
di scl osed herein, the subject may be_a human or

: h a
greaieri thap, 120 rpreqlasthics gromgrmipn kit prolgsases, cereater éﬂan 140
pmc%gsgﬁt%{,' ) gllya@lthaxl 156 ReSleFiROd HEQhs 'f\lrtﬂgi? SNBfhids, the
ani nal’ 1 s®a conpani on *ani nal, such as a dog, cat,
aveRige or midiiruen plasmé corlcentrdtion of tieoekending exenlim abonwbon axendin
i B 5 SRR B 2B SR R

thaxggggxhﬁ) sﬂﬁeﬂeﬂmqgé's R SPhRAY]cdiferd THRIE QehboBm i dHE eRéhdin,

wel ght conprising adm nistering by vveeklg _
exeﬂdihcagbnimemu&ein_djnemalmonigt 5 sebfiset Imotherembsdiments, the

desi r.ous of wei ght redugction,. a |lon cting or .. .
congidialiPh ol 1hg| REOHy AL FESISE S radtig b et B the
con@dnttaB8s bf 90 Bx AN KA S BloRkt 6flefdnam 4rdakgO{poHiRt that results in

consi sting of an exendin, an exendin agonist, and an

a biokegichl or decatnsytia goietts €.2- SUerRiQN Enbodyocorapasitipnn egyvalent to

avera a 0 ' h [ '
oA P IR AR oheble, AL BOgRUA, e
subfdtﬁ{ éﬂffef@{rorﬁtdidbegﬁbr agpaéhfed k&cbﬁﬁl}i)&rmﬁé. | east 3agout 1

a at | east about 2 days, a east out 3 , , at
I[‘ééat ab%@ﬁlt@m(}vé‘é‘P&Od}i’E‘?‘%%ﬁovéi?oﬁFneih‘?égﬂst,reagflg ﬁj\é%fe& for
t t : , : S

e e oS IF or, EARGAIOUlabctelDIH B piblect BRAOHcR Dolcof,
congrizacd adrminjstdring taveidgdigt as mmaoh of Bt foatiletion sontaining at

bet ween gbout 25 m and about., 600 m .. between. . .
Leag 8 X AT S B 1o 22 Bk R §6 binsgin
eitlﬂEé@av@rQ 8PRMinRAP pRAM T condRBi- MRAN RO Wkend) eREMdTh agdidst

about 600 pg/m, and between about 225 pg/m and about
or 6@0dipgrnalog dgonist of ef ast abenbTHpeastitier at leastapepialk hours, at

| as oncentrati f t t ol n in,
teafd BRI S0 B TRAT S0 e f FeallapRBPS it & IBKEBONR ) ek
leastl@bit 2 e, At leagtoabotit ©veply, it leasiddiohit T mqagh,ndt leadbatutut 3
g/m, about 100 pg/m , about 150 / _abo%g 170

85 1, .
mop@ﬁfﬁr,at ksshpboutEmegihs| n @%Wb@@@elﬁgvh%%, Iatdapeeptercol is

g bqudt: 0, a ;@hout Qditi
e GRRnfE0, o8 o hetiodl) Mt i
empgditients ateutvedsdg pgiathivom pbesota G0Cepptioh. off thesati lehst one

ot her enbodi nents, the average .pl.as oncentr at,i on, of
ex<Pl: SO SEONER Er e SOHOE egous Bt ARGt b i Bt
abdus 69 rggﬁﬁﬁ Ebdilt A FPmRBbesEI pa/eN,, abBheRiese/ il adboR0150 pg/ml,
pnol es/Iiter, greater than Erml es/liter, greater

170 helml, 707 Srepink shoutt280 pegule shat 22hpgmioeberb?aspg/ml.about 300
t 0 l.es/|it t h
oo ) 03000, BT 5 A 58l 180 i, s

556 p3in1l P apom! 63 biAe!  ngsthat enbédimentt 3thepitaps/ dri miimum
greater than 140 pnoles/liter, or greater than 150
conprurasion of tleg exending exqniing agepigeer "é‘ﬁ’é%é iaREIAg ggomisids between at
vVera I (oY aYeX:) ' L R '
teo RO T E BTG CRUTE Btln ' o S B0 BRI 350
pe/iIDIestill ictier ehibibdinemss, thveaver§® opnohiasii plaema eongntraticer of
than 40 pnoles/liter but |less than 80 pnoles/liter. In
one enbodi nent, the exendin, exendin agonist or
exendi n anal og agoni st is exendin-4. In other
enbodi ments, the concentrdtion of the exendin, exendin
agoni st or exendi n anal og agonist is the concentration
of an exendin, exendin agoni st or exendin anal og

-, I e

.



concentration of the exendin, exendin agonist or
exendi n anal og agonist is greater than 40 pnoles/liter
woubtoiees®ot han 150 prol es/liter or greater thaRC#M@S2006/032354
prol es/liter but |less than 80 pnoles/liter. In one
the %;E@h‘aﬁi BRdin 5%3%18? zslea&h&n RLRY ansmag@ Bhedifer ﬁfan%ema@smer
anal og agoni st is exendi n- I n ot her enmbodi nent ﬁ
greatcxrtbamﬁ@ ampbs/llitﬁr, gikaterthem 60 mmOéeséﬁ@n grea@o ﬁiast70qqmoles/hter

aI oni st j nce rafion of a
ettt SO0 PuaraD o Bleate® g, 8 ROk Bk her Byan 100
pmélaﬁhtef %%é&kér&hdﬂ“l B HholesBice, aéreeﬁér ﬁqblew(pﬁmble@/lﬁérf Q{‘éhter than
ght reduction, equivalent to that obser ved

130\/@méﬂe%(llt§r,\@ﬁat@roth@@ A4P Porodes/liser, ox araien than 150 pwplewditer. In
f
P T G4 GGap B R Bl o o

exehdih Séxndia aghlﬁstlt&%xexfldm aﬁalb gmgcaﬁst tngreatapthias 40 uales/liter but
anount of at | east one exendin E ?xendin ag?nlst or

lesstharn i hpmelsy Higr apsisrist than AP pmokestliterduindess Hiaa &0ruamoles/liter.
di

In ﬁlflé %ﬁfbﬁdl&feﬁ rﬁr@g%tegglg 'e§§rﬁﬁt‘?sa Bﬁlsp (ggst o:‘%l Q@cﬁﬁist is

exeadiardi In, othereamdmdlmgﬂs;ltheb cmcenm&mdl crf than aexagimgrendid aganist

manyf act ure a nedi cament to pediate the effects or .
or gxeEGe %‘H‘E@gdi*%"é‘é% a8 oy C%@B?ﬁé}nsog?% SREUERY R egspisker
exeRERERLIBE ! AebhiSHthht FesiHRAW N@ﬁ)l&ﬁ@ﬁ]or Fh@Hp&itit- ofRLAIR weight
exenati de concentrations (nmean+SD) over tine in
redeuiopebivering destmgngue)se,nwdudeg Ipaftprandial glucoseNercarsidnst etc.,

* S ect was._ adm n red. at 14. Four
equbvﬁ%néﬁ{ti‘a eré?( LRV Ed ﬁg%eﬁ‘?rlag Q%ﬁl&g{eﬂ%ﬁs red as nuch
[omvgr tham &ﬁaﬁlea\eﬁrb@aﬁmen@ @evidds Y etBod @ord‘é&uﬁiing hemoglobm A

|nterference ng exenati de LAR,  N=16, =
t) e s_u}\rzct inpeed fheregiromprising adenimstering &féﬁ@il‘é SubJ ect an

t s C |
o STES550n 0 e R, BB R
anafgaagdiist] Abtficivat td, mbiasd ieitherl 84 :n@fa@h or & ﬁnﬁmn?gl plasma
exenatide LAR N=16, baseline 186 /dL, rrp ’
conggRETREPR 96 tharkendsy, sxquilin pgarast; q%eew%@nﬁaﬂleg ag@@ft ol'at least
abo§€56 Pgmlfsp Jqéaspmﬁ@ 19'115&1@8& IERPERAS ﬁ@iﬁz% 184sPhhJueS @Ys,
ne (evanmabl e, = an SE).
at IE’JSE pban @i ddys,gitUemss ebmnsl we@csla‘r haelstlaﬁvom Ameeks, taeﬂ@s'reabout 3

weddeil 1FRE boul DS e ol Boutisc’ Sl MRt sl
ond @KBMiRAEnt0 ARCub;de 38 lﬁ%&ffﬁ[&&)f\’i@ rafol §$ead G dedlfbuks ftrre&ed of
separate d s for both baseline and Week 15. o0 =

redmlm bpdy waight. Nk additiom] gmbgdigeatsathecryeragr or iustgined plagma

o ESER AR o S UGN PR
st 1Bl boubas s &a@%bouﬂéﬁp Pyl ebenns sigml, ABout$SIfy/ml, about
basel i ne 6% exen t iide LA

1RGN AUt 150¢eh) dbreo PERLADORY &L aBre: dbit 200 Pe/ml,

b B B g P O A T a b U A out 400

pg/mt,mbeut 45 gg/;nt,oabpluaﬁ@@ phlertpghabistio pgAnlatr e\mgk6(1(5pg/m1 In
oo GRS B EAREE Yy SRS BRRED S

agohlsP B} Baseh a@ﬁlo%\‘d%Bmtsﬂ ﬁ%e{v!fe-gﬁ aNleastdBou ﬁ?ﬂﬁ;[) g/Ehnd 600 p g/ml
i ndi cates statistical %@ ignificant results (conpared

or lvetbwmnaﬁelms) abawit 170 [pgaelband 3Q peXml.4In ik ethien etnh@mn@nﬂsgthe

aveﬁagﬁ Oﬁéﬂl %@’ﬁgﬁ %}'gg E&{lﬁeﬁi{ﬁtﬁ fglg%bas 3 ne 21};1 a@ams%r exendin
anal¥pT 44 dakel 1 DESERE FTdnON [pad8ds/It&e ofatdr QM!nnSO ghafoddsliRek, greater

description is provided to aid those skilled in the
art in practicing the present invention. Even so, this
detai |l ed description shoul ddnot be construed to unduly
limt the present invention as nodifications and

vari ationsin the enbodi nents di scussed herein can be
made by those of ordi nary Skl|| |n t he art mnthout

I - ' o Y a1 e




cows, pigs, and other commercially val uable or

conpani on animals. [038] In one enbodi nent, the
wonesani7oappl i cation provides nethods for redueCmgs2006/032354

wei ght in a subject desirous or in need thereof, where

thaﬁ @@ PARIQALeC BrERfet BRA 70RRnAGNIRE, Shdattd R & prﬁ@legﬂﬁr Nreater

an exendin, exendin agoni st, ‘or an exendi n ana
thamgiﬁ)npmplee‘ﬂltmgree‘@r ttlanc 40 @nwééps@ﬁcr r@@hﬁ@‘tﬂl@m 110 pmeles/hter

ubJ n_an r enbodi pent od co

srofig) G JACoBPRY A BRI 2 e ERG ERARRUTR 140

pm@lfes/ﬁfbr exe %%aﬂar B 5O Nthole@BRAI Skn sl fBhe@X&Abbdiments, the
analog agoni st effective to cause weight reduction to

averags o neym plasms cpnqentipiénrtelithe prrsdinrexandin agonieb prgwtendm

ana! e%%%ﬁs?ﬁ g’at?r aar%: %Q rggﬁsg}ri]'l r b(&P %e'ggu?ffqgo pﬁfolef%/ehtg ?%éc‘a%er

tha@9pridledtitee bt lomsthan BO pii‘tdlésyhtélﬂ Olnhie @ﬁﬂbﬂﬁnmpﬂm d’xbﬁiiln
reducti on in baody ght due to | oss of body

exegfinaagopist AR AxeIHEl @rg&&w%ﬁt F%nem@ﬂ@n‘t éruethﬁb embgémwpts the

coﬂcg %ﬁdé’f HPeS oegf&l - %hﬁn@gﬁ%hst ed(% ﬁ%%%r%gém%t?% the

on in t as cd ean t
comfbuﬁcdtmnlcff ah axemﬂm rex emilim bgaotist toe emmdghanaﬂx@a@mmh tHaerdsults in
ot.h odinent it is based ercent of we
2 bilegic i ‘ggrap‘?}m&n“éfeéhtfo%jl REEne fhéug 6’§§W61Pn‘i/?°sﬂ’gf gpserved
with aloiteh QhERMBhiord Hedkehdif-4. 0ss of non-visceral fat. In
ané% her enbodi nent, the loss of nonvisceral fat is
dOEAt er Yhtanothse enbedmsfit progides ameam for rfrduylelg thincregse in

nboi t licatio rov
vosftRgir B0 eiSeBP R boifbasRl «f Brebein E HOMB IR lyopiein
sut?éﬁd & @bed Serdo® fopaRkatnphs bithjedt£ MBI HPe INyRETICANEeshRidMtal
or increasi ng t he per cent lean tissue in an
diabetes, QT Fompaed [to Axbigsts didieveesiving e mefhodse domaylefiens or
S
melEhiE R Uk ADAPRE ERS ConlistheMhififlorihe RO K80 b ablbunt of
a fbﬁﬁlnlhﬁon)f)r mqnlﬁcaﬁrbne obitainingeatr Basteonenetdndind etyndiatanalog or

e supj ect. %ne enbodi nent,, the | oss of vjscera
CX@P in gng 0@@@8’%‘# S‘f iK1k Raniplal githerghapragesy a1 mingpum plasma

corRBRARNL SO dkaR 5}? »exbitin | @8isCbr &&ﬁdﬂ’l‘ eﬁfév\ﬁ{gfiego%ﬁg of it least

greater than the l'oss of visceral fat.
abdun ¢ piinanfod etelsash ebovd d B drouirsp at laasy abeuttli dayl atrleast doaiti2odays,

in the s ct' wej ght, t 0 scr he
ot iy a0t GhT Bt RO s ¥ Feagttaed Ravechp; Aok ot 3
we&l@ giteadd Mb@it 1|1ﬁ@1&h Ahaudt abb¥ 3 MonkRast atq@awabo&% @énths. In
| east about 3% at | east about 4% at | east about 5%

additionad gmbodimsnts, thoayerage oreaipimupniasmpsconggntatior pf Biggtteast

ond Bidhaf soBRE aBRSY or R iRianfBRoRIOH ot 40 B! SO,
abd® 6P Aigdl, bbovt 76 1iith], @bbitss sl boght 00ppd/@t, dbout 150 pg/ml,
initiati ods di scl osed herein. i ous

ab @%%'8?&%%[15&% tﬂim\ég}gﬁt ab%@@@.nﬂﬁmgcﬂ&e%z%wg/n& Yt 0
pe/Sll, FRAKSDS PRSP RS pgrl G B0Im A 30 I%Eﬂp shiut

SOQapg(n:ﬂ éﬂaonbﬁﬁ(hpg/ma‘),hm%oﬁ G00nighs]. Bbather embudithdass, ﬂaﬂom\wrage
8.nont hs, about nt hs,. about. 10 nont hs, about

or FiHERE Sdtaton pE I Grioiar SReni 4BPRS) CrdnibBaR UHeS sgonist
is ﬁé@@ee“ﬂ"@d %ﬁit ﬁ%ﬁt i’ﬂﬁgg@rﬁ%ﬁﬁ 600 ARl Q)etv@&ﬁuét lgast @9&%170

8, about 9, about about 15, about 20, about 25,
pg/aticad 350, panbuin $§] othen embadimentsotie a&sraga@o mmﬁmlmwwtna

100, .abo 125 bout ut 1 ut 200
corighi R at® KendnctierdR 1er RE PG st ok RSt el sroate
thatl SHOHEnAYLitES Rratt @lahl 30 preslaglitef, chRas WA $molbd/liRAreater

enbodi nent, wei ght reduction can be neasured by

calculatlng a subject's body mass i ndex and conparing

that subject's BM over a pgriod of tinme. Body nass

i ndex can be cal cul ated usi ng any net hod avail abl e,

for exanple by using a nonmogram or simlar device.

[ 040] Li sonme enbodlnents the exendln exendin

o o o - . o o I



exendi n, exendi n agoni st or exendin anal og agonist is

wo RyHedh@- 4. 1 n other enbodi ments, the concentgc i QBhsRz2354
t he exendi n, exendi n agoni st or exendin anal og agoni st

is the concentration of an exendin, exendin agonist or

ﬂaaﬁZ@?ﬁMbSﬁﬂéﬂ g&a@m@ﬁ 8 phlddds/18S Yehafer ANDORIRIODICA grOfter
t he f t I se

apeutic fect, e.qQ. mel%h ‘reduction, gluco _
thar &0 prmdes/later, egreatérothan i 10 gayolesdlitpo sredtemthaet!@0, pmolesiter,

et el Gith PRIG R o JDorBoi HER, SE Mk Abh o
pmSEPIiRE St Mat AN fiRhé! dinbsditefisNi b N RkASNBr EXAAEIM, plasma

exendi n agoni st or exendin anal og agoni st o
congentiatinn dtthe sxendinrexgpdn egamsiuer 9Xenel) Apalog peeyist4p gyeater

about ; r ,
thaf, 0 finoB ) Wl e ml SRR SN br a8 40 FEAREY B
lesstRQY 80 phiks/1E0 TAE @inbodimedt, thdaybtecd ivtitedth&repis mbese or
at or above about 170 gg/n1,, t or above apout 175
@dwelgg

is degirons, orain RRed A geduciiD b/ i ongembpdipdhg Eerdin,

oxeif 9B or, Henftln APRYZaPRYLS e, Thn ofer B IRANSs, the
cona&amtion beflthed 8Lendy, rdxendit agonibaw eexzhdint ankbel pgémbt, isathe

or above .about 500 .m, at or ahove about 5 / .
congpntgion,of 4B ST SaPTBOAL B A o¥ Gk LRk Hah B R o
a RbloicAB or lRerRbdigt &RROAE BB @ icinkNSosHirRhdMNtirculating glucose

conCentration of the exendin, exendi'n agonist or
excersij equanaddnd tp thgootisetved withetaiessrcoatentation obgxsndngiz0

D and S30eREr R SRR siheh S8 ffkhe o ety

avei gl BleBY HIawe® ceptaatlisrall ansdiect e re¥® nikireof, gxeathnple a
agoni st or _exendi n anal og 3§§P'St is greater than 40
subyeb Mady type & typgdlee sastafipgal GberoraBpige pdmigsierngto said
s P b e LS 8 Lol BB o v
exddiBl #aldgi drekendi emiles agohnt) sifiRiqubtd wseihtain eiher gn ewdrege or a
than 110 pnoles/liter reater than, 120 pnol es/|iter,
migERR: SSTREIaaif PN P, GRauiR pepisor ggndin adslog
agdhi® lo? %\1{ lehdtShoutOdo PE/RALE! ot 1BRNATREP 1P MBLRS At 1bds8hbodtN day, at
stil urther enbodi nents, the m ninmum pl asma
leastaihoetrt datsi atrleast alidue 3 elepm di lnastekeutdi weekgehleatt abput 2 weeks,

xendi n. anal onj st i reater. than 40,pnoles/liter
o BT ol T VARR 95, ok PR 1 B ARG o B
abdWT04 88d:dthd. €T PLAeSS dnitRinSéhty) Bk eSfetdgter nlifindie plasma
enbodi ment, the exendin, exendin agonist or exendin
conpanirasipnaag dhe atledst orauerdin. ekendin agemaloreHpIHR ARHOS a2 is
con t.ryat | ' i '
R TR iy, RAL BB O st abous
85 exaiidaticase Xendil00 gl sitleast atwuen s pg/arisdtdepstgiamic $70 pg/ml,

ot ko bt b P BIFSHEOY RO B oA DO F B it it
ab(@mﬂ ?)éo He/ROR 1642 Bborf 560 Fg/ﬁﬂ,uz&tg@ésﬁmo& 954 pg%né%g f&ﬁ&% 400

gi ¥en concentrattfon of exendi n-4.
pg/aili bt lezsh obdie 450 rpgouli, pieletst abdwt SO0 @gaalrphliesstrakoutcid0 pe/ml or
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@R 1 [ di odi
excoﬁ%g%t %%?%%E%fﬁt éggxéﬂ ?ﬁﬂegggg In ag%ﬂgg?gﬂﬁﬁonopﬁw
excadan) cxendarmboigt @gaxendih anslog hgoniw Acthe comdentiticdf ofan exendin,
endi n, exendi.n agoni st or exend n anzﬁ?g a onég
f:rapeutlc

ex<fiy A50BlSt Pt SROTHILAIICH SR I O i g RIP G O
eff%:t ge 2 WRIE beduBRME el PR aleft tHERR %b&é?‘yﬁirxbf‘ﬂgﬁ gﬁ)eh %Bl%ehﬂghdnrbf

conposition, etc., equivalent tot observe
eXﬂnﬁtnl-A 2 Tgifyrler coorhodiments,i the sobjeetxanfigisnfrdm disbetes brimpaired
nggg%glg5&§s the average concentrati on of the exendin,
exendin-agoni st or exendin anal og agonlst IS sustalned

d of a ast abqut 2 east .about 3,.
(8F Robires Srofled f88 B A fpHatlstiy Gpmeiias on
am@int|Eas Ieas'?t%@texZn(ﬂﬁ,Vé(endhﬂ ‘g@ﬁlbtoéisex%ﬂaﬁ%%gt %()m@tvé%'fﬁtg@nt

circulatin | asma concentrations are sust for at
to medigte Hiso GCZS onttrepb gt disbwses 0B, disarddre abitclasbd Utereln. aAlso
prop 83t ARRHK ofs 1ot pEERenBBE RenEin onipCiiieedi goaify ol
to theagictab Qtthedldameﬁﬁ td ﬁﬁ&iateathe éffedid or BbatliB@8iseABOHE didGders
. at |l east about 14, at |east about 15 or at | east about
disolgseddisted. | n further enbodinents, the aver age

circulating plasma | evels are sustained for at |east

about 5, at |east about 6, at |east about 7, at |east

about 8, at |east about 9, at |east about 10, at | east

about 11 or at |east about 12 nonths. Plasnma

concentrationsof the exendin, exendin agonist or

exendi n anal og agoni st can be neasured using any

nmet hod available to the skilsled artisan. [056] It is

al so contenpl ated that the nethods di scl osed herein

are useful in maintaining |evels of an exendin,

exendln agonlst or exendln analog that contro

r . S L 1 Y o o



nonth, nonthly, every other nonth or every three
nmonths. In addition, the length ofthe total tine of

weadmviestonat i on of the exendin, exendi n agoni SPCTMIS2006/032354

exendi n agoni st anal og can be determnined by the anount
of vl ght SRAEDIENCIASICN OF T DRASYENERI! N,
exendi n agoni'st, or exendin analog agoni st can be

adm ni stered according to the nmethods di sclosed herein
fed0la peFigoce $ufHlaspiaeenenatideacdricententiang(mesn i) geter time in

wejght,. BM or d sition afte I C .
subYiht FoGi i FOTRA00 T LB 1 Al ool el b fest ipiection was
adrhiflstrdd ROwWRek 18V eFgRintpaBéntt MEd leRéMEHe \WBh@hiratid3 m@dsured as

body conposition, thé dose of the exendin, exendin

muglylorwes thandhe aseeagdi possihly Gl tagesay siterderpnagen del 8 argsegnatisle

eyel t i nt ai degi red target. In addition,

LAgf£§¥$€?—?ﬁg%ggﬁaggd%gggﬁﬁ§ré%achieved, t he subj ect
Texdi nNs Feughtl. t RElyadmidnpavimetxendA), FaK¥endplasma glucose

agoni st, or exendin anal g a%gnist can be i ncreased
congentratipny frew; kegeling qver Wnadtida N THE; Beas #isdDr a6 Blacebad-AR,

- ol 05 . A  ar o

N=08 Hoft SR a2 8ls i EEYlaRs LA, 16-18] 6cfe MOGEMLTe
= Janalgogkeagitel GARC AN =h 5, dehstlinestedr mg/dic c@)Beahgmbnitdrbe blood

met hods di scl osed_herein for a riqQd sufficient to
glugski evnsenirationg 8’60%!1%?_A@t bapeigeind AETing Ig(G ‘éﬂ} er, 43
meg%%@@s.eh@&%@é Lglqedstangé GRehsGeHC 9§ emﬁﬁ%eﬂéfeﬁ] Iggal meal,

. afte the plasma concentration of t|
postpramiialn glueosentib ntoag dmvss afier exandieal, savdl oy addivionslt ghragse

be reduced tp a i nt enance | evel or discontinued. |f
ML T HEr Al DA MTCERATER WaR BROPEL Ol sebfrate
daysffoNBAB DadlMe ahd WRRR 18TBCodpRBHo, LARENEXE M. 8 @pei@hdtide
agoni st or exendin anal o S§0n|st is adm ni stered
I,

LABc 261 6i ! 20 meseeoatisledi Bd5h&CrChycoaylatgd pempglabin (%)

sufficlient tQ. | ower tabi | | i —
ovg St EFPL s HGEE B0 SRRk TSR R B = 08
mgd@shseit TAR N 6ghbutise 8lavehs= JODY etdhaBONBAR , N = 15,

enbodi nents, met hods di scl osed _herein further provid

basehion She ERbRETATIGR. @ NoHPRlcaTbEFcts WER enbieAk dAnglgepsylated

heng(?%g%iﬁ.tmgacsuféﬂieﬁg %égfc ﬁ&s%fiﬁ‘@' ¥ d L“ﬂ?‘ﬁge, dg{be%l 0P8} (N = 41)

etic agents. agents | nc are not
achlidvifig edlydosylned fieniogiobim 19 phowidekir Ea (Slipdicates statistically
. thiazolidinedinoe (TZD). or any conbi nation thereof.
sigmifieairesults fegampaeeditp plageR9)pi ogi i t azone, rosiglitazone,

b pencl ap ' A | | i e | W TR A =
e Rmiee, SHELeR oy SRR goerrn N
45;amemdi RF). &xadidates sigohicaly Ognifizan disnltafrainpgred o plastbod.am=
al s -adm.ni stered wth insulin.. . .
Plagg bl NS APl e i B Byhiidy TR Mpi @ baseline

10618 RESe 2N (RS cREaHBITARN- N EOB0baselihdn EK€NDOdI ment
met hods are provided for the decrease in the frequency
and/ or severity of gastrointestinal effects associated
w th exendi n, exendin agonist, or exendin anal og

agoni st adm ni st j § Sy oni cal ly
adm ni stering an@%%@ﬁ@%%iﬂ”%%m st or exendin
anal og agoni st by any of the nmethods described herein.
$03ait i meThe folloniing detailed déscapticanisegvided ngaidi thosel dalled in
orl ower doses can induce a tolerance to the .y
the i Prae TR e Farap iV eatisRd I i gnt %stietelﬁe%mtwn should
. _ . . L o
Do AL e Bl S R 3 bRQUCHB harons
gastrointestinal effects can be adm nistered to the
subject with reduced or absent gastrointestina
effects. Thus, it is contenplated that chronic
adm nistration can be initilated with suboptimal dosing
of the exendin, exendin agonist or exendin anal og
agoni st using, for exanple, a formulation that
rel eases the adm ni stered exendi n, exendin agoni st or

o o o -, N o o o




identity, 53% being to GP-I [7-36]NH2 (Coke, et al,
wo 2007/B4R)p. Cnem, 268:19650-55, 1993). [064] eangatne/032354

"agoni st activity" as used herein neans having the

bi ol ogi cal activity of an exendin, but it is
in tﬂé!k%ﬁxoaifa&ﬁs bfi@ssdd er@6 IchaY bl ¥nak by 605890 ehﬁﬁarg@feiutiﬁ the art
either ['ess potent or nore potent than the native
withexedaparting@rdne theesxeprfithaprosans iryenti distoyery, g.

ORT" T o ubRTRREORR BB R, pe i il P o el o ed
in tl'n|§ Spplidatich £OnBeEY indhbhited *BZ%fe%H&SB Qf ithdiP BatidBlyORJif each

gl ucose, etc. [065] As used herein, the term"éxendin
individudlogpbéigginng patente patent anplieationx enather sielenes Way spregifically

agoni.st. activity., [066] T erm.insulinotropic" as
and H&ggdﬁ@ryelfla{cmfé¥°e?‘islg'$%¥%ﬁ% ¥ t?|tyl rie{g 8 stinulate the
{0@5]3 ase Tk froseHt HRclositre id Bigetéd Glb@hpttions OfédlicAents and
erm"insulin resistance" as used herein, describes a

methedsrior reducipigdiodyiveaighty mapénaiag thedy Wilghnredpeins hedn wetght
gairg it b, b I HERAERBLE RS o BRE WhoBS BRBrine

HbA@,rﬂéﬂiicgﬁ% EvegeeUd aiikt?bloysd abwepd, ablleweadry patprardid dlucanid' a
as used herejn, refers_to a non-toxic carrier or ..
subigefj U &ARTI PRASHAY Hereabinh icgﬁoarcééytaéina%@f%rﬂn exendin an
exelgpﬁlg aboGkt dg"ahl'kx@ncﬁﬁ 'EHQH% g%&fist.t Age I RMESs| DRt e WY &onic
oes not destroy the pharnmacol ogi cal activity thereof.
or sh&iAtd ddminisranen 'of ke etpeiveiaowiuhyoban pteadimper exéndal dgonist
effective" or "therapeutically.,.o har maceut i.cal | .

or 4 PEBTPV LGS BHREHL AT SR SRERL VIS4 Shastihed
her@h. the conpound described herein required to reduce

body wei ght, treat obesity, alter body conposition,
[@36at diﬁmi@gmstereéaﬁxendmameé@ngqge@@% o euindimpradog agonist

d fasti | t ' .
oo OS5 AR RS GRS %
thergbfUC ThE thitn Apfodhjgt cleferd OF Q] cobspoiufid eatogni deg preceior that,

and in the art, exendin_agonists and exendin a alp? X
foll eyipaiadrsmpgpionatrieasesihofygive ¥ive y&a Jome spegicehppphygiological
a n ek Qr
T e R T
certeingili n, exendi n agoni st or exendin agonist analog is

lative to a, reference exendin That.is,.  the

KGEent (T BREPS dinclesed oan e Usett op am indRido] i oggd of such
metGOIC BP LihdividRA1s0 ForHiwBo@X th@ﬁ&; ¥ 0L Ste@bd$ % Nibkite@NATRGe

agoni st necessary to achi eve a biol ogical or
indiviselspoesubs enempamal épliding, dut netdinuites toehnatse dogs, horses,

exendin., lLn certajn LEent ref erence exendin
conSabigahhobtes SRty RO sPmp o SRS

camggent rat s esbolineax efdi preseBX epglidatiag oprbsiden methods for

exendi n_anal og aggni st is the_amunt of the exendin, .
red@mmpighh@ow@a@g desiglppiinrosh Hiearp ke Sigrpethed comprises
. 0 . o .
tho S i OF e ol Rt BRcalth dipst P exenip ancfos
agofistieffieiveto ¢tdndd weight reflsctimalin deadbjeyt. dnghother aotwelimént, the

RS OO e L e e
an %{éfxaﬁll £ dr GRIRARL LS dhRlst dFediRk 1B rcggéé%iggvr@&ﬁ:ﬁon

ergic, or other untoward reactions wh

to thelmibjecst Br sl arothen emhodimienty theawdigitarnduchion issdut tharredustion

i o FTRASUR S Bd OERSTA PO SROTEl Booeh BB AN

must RAC R kiR hn@RE @itolifnving ahe AABEIGH inbo8Y QBight ko loss of
absorption del ayi ng agents and the |like. The use of
such nmedi a and agents for pharmaceutically active
substances is well known in the art. Except insofar as
any conventional media orl’agent is inconpatible with
the active ingredient, its use in therapeutic
conpositions is contenpl ated. Supplenentary active

oy o o .
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g = helodermin (NH) [SEQID NO7]. h = @&,
hel oder m n ( NH2) [SEQ I D NG 8] . [074] As used in this
wepewicksmat i on, by "exendin agonist" is meant RCT/US2006/032354
conmpound which elicits a biological activity of a
bofi* &Rl Brdah GREDNAR RERIAHCY Wei @a@éow 1&39\6%@&:1%«9@# A% or
better "than the exendi n referénce hi
muscplv e1asy. darope @mbndgmnt MErec(whms 1rn1nody| mtm) confpapdite m@yl tissue
ar.e

or ERApIte Paspa op oy BOts sl Dok e PRAGher pdiment it s

basey al flobWerdht 1460 BMis, ”ﬁﬁ&% 8RbSHARNAIE REEBE Ysceral fat is
bi ndi ng/ conpetition studies. In one enbodi ment %

grepisy thanethedesstaf @ncuﬁmal rfdt whi emotbm @andnaem theolpse af non-
e S| hat the in. referenc

visSateRb i b ot 205 GovasBih A 1 Het PfeE dpotiensat fhe

apﬂicb)t&ﬂﬁﬁoh@éﬁh’eﬂ]@d@m/aﬂénﬁﬁb@ﬁ dnﬁﬁ)ﬁlti@ﬁsﬂ))‘ %xﬁh}'% lb@rediRing
the exendin reference peptide, and (2) wh

thegptiq ahfat fo/leap figsiesteducing dgl nejcanh bedy @t,@ren@easrr@:tépmncent

baﬁﬁ&%ﬁn?&rh?n%h&?”pet't'Ve bi ndi ng assay with | abel ed

inretference peptide. Preferably, the agonists

\/[()]59] bi nds nsedsherbina$waight tstlidlionn réfefsi t0id Jectdasé @65 stibfjad’s
% and nore %(gerabl mnth an affinity of |ess

bodsh #isight 5 Tpnpreserabodipshl $hs ﬁ@éyaseolnpwié/ewalgbb iy pegsultief a

r p
SRR sl 405 B0TE . S/ LG RERBRP o o
visestadnidi is grgaien than itlee spepnomteiscérhl fanoflin anothelbﬂﬂbmhﬂént the

tos§ {8 P Ris B BEIS eeRiet Ben, R 1S5 ot SFavessh Bin ol e e Bivention
doBNRAdPEIA on lah§ FabdRURNEEuIBALiH dBe isTh %&eﬁ%@ﬂ thé Qﬁéﬂmds

The structure activity relatlonshlp exendi n
desgrled; hppein wilkainagripes esbodiments, asdudedbe ﬁﬁJ}Eqﬁ elvesight by at least

LT N T,

leaﬂsdbeﬁﬂ H}%,yatalsaSt tabaar 15310 $eabOaRRP LOUE ab labd elﬂdow 3@%d af Rast
Iltg to alternative delivery systens,

ab%f‘%u@ lgag ?hﬂuh SQﬁaﬂfolsasa@mﬂt 0% eptt lgest abons 89%@%@ to
thegsﬁlg 8ﬂg§; %6 }gﬁ?g)t 'tg Cl?fli]i\@/t 1?19 O?QRWOJS n(ﬁgcli'gs%d %?éqlg !
varivab wnﬂ;bﬂynamts; uﬂner meigha meduotiae bdmrsmeen an@exﬁcbda df about 1 week,

bl & NP ER ot R a0 Ro A Cra i aPad s, abou

4 nﬁ?ﬁﬁﬁdh%uﬂs mhdhty) ﬁb&ﬁ raselﬁsmhé %om ﬁ%ﬂﬁls oafboﬁtegi WnBE, AR o
ght, reducing BM, altering body cohposition,

momhe.aabwg W awethss abr)@td&&mgnthasaqu@] ylyesooe mae. In other

o Gt L p L SR PSR e Bl P e B0 S BB o, abou
10 amahtogs raazmrm) agouri 23, aB@ﬁtlf'S\O' tayouttsg ab&ui joe about ASNERFL 50
er eof . 076] Exendi n anal ogs i nc[ ude peptldes t hat

aboa? éOQe gt d> pIboybI S sbPed TS dehout ReQ opseFeR@nds. A reduction
in \% ghto&hcﬁé Jn}éasgl&%d 1\f§ gép?o 108R Bpm%wérﬁ%ﬁ In one
Ivity, |ne e|n or instance, exen
embmhﬂnetg:swa‘gyt i‘mduqitﬂm dad &g mestrad by rglcolatngh sﬂb]l’eﬁ’sﬁlmdlyﬁnass
aci d substlt i ons or deletlons onpar ed

indgy qrpl comnaFipg téB’( ﬁ%i. ﬁgMi 8?’"6)@81??61!0@ o é‘%&m‘?"?@}’éfﬁaﬁsﬁn‘@ﬁ?&caﬂ
e ubst t

begﬂp??%gﬁghfs&gg an1no&g@%g§ g? es&hpgglgﬁghglgc S or

simflasdevic20 ami no acids or |ess, 15 amino acids or |ess,

m ng_aci ds_or 5 anm no aci s or | ess or _any

W‘%@ger Tpabteanagrinns o HiufisPradt Hophes: _adp aflog
agohRR® i BieR bly @Rronid RInFHREEHIH I AORSI RN 48nBRR iR Rion”

conservative substitutions. A "conservative"

substitution denotes the replacenent of an am no acid

resi due by another, biologi8ally active, simlar

resi due. Exanpl es of conservative substitutions

i nclude the substitution of one hydrophobic residue,

such ‘as |soleucine vallne Ieu0|ne or nethlonlne for

oy o " I T - o o Y



5,824,778. In one enbodi nent, the pol ypeptides may be
conjugated to one, two, or three polyner nol ecul es.
wpQedto2de pol ynmer nol ecul es may be |inked to ROTASR006/032354
carboxyl, or thiol group, and may be linked by N or C
refér§ r’c@aﬁkﬁﬁmsu‘&ﬁoﬁbf Eﬁéeag%hﬁg if el Agin@du lﬂféden% @5?@& &l %\ acute
acid, glutam c acid, or ‘cystelne. At ernat
mo;lg,l §cnr@s tmmtmureshmmyasm tomhmdatmntﬂteededam rué)team dhe desired

nbo
el e e o S ap P BEohel B 1h e epest
adilsBaHbeSrelfdts o dhe admmah@m 0B Ahd) Bx FHRUB: eﬂenald YSIE in a

amno acid. [081] Also included in the present
continpeys madearse @%(é‘h dinfingaia | a)gﬂ@eqau epassirdiion Y qr elbdver the

reater than .60% se
ety SEMTER IR el ol Bhe iERATSL SR GRnic
adrhingraBOYmeabian ol dvtedtel psma eRabdEh, EXAINA%6rER MeBERdin
i dentity, greater than 95% sequence identit greater

anal e AT caRGFIB AR Pﬁétnlteﬁfttwb@vt 2npe/pdr eidsest iabevit 50 yg/ml at

Iea%lgaﬁaﬂgt)e(a n‘égr{ﬂ adg%:a%éé%l.{t %S%EI %E R e%r%ﬁ? @9 g/é@, Fto eas% 'about

10Q pyindatettasedoentss pehel aofleasmmueumo wrdl tat ueasatasm 175
east 10 am_ noacids, at east

pe/5 BRGS0 Pl deast Bvh T s i Bd6ashborease paBL, o
lea® L08R 860 gé/mlaﬁt ie%%o&ﬁ3%%&lﬁﬁﬂegﬁst Moul & tpg/ﬁrﬁ at least

am no aci ds or am no re N equa
aboutiAb@ pg/ofl, anteasd abwit 60 |pg/mh at feastl abbmr@iorp giml behieleas about

i,d herel e ce identity
o0 BBlES R oo, BUBHEAT pertl HEAD Do e, THBP SRS B8 aveloge
coﬁdéﬁt%oﬁ fof iféadxendih Gxehdil B oNi8Y dr EIXQIM aheﬂoé BgorAdt s bdtWeen at
one enbodi ment, the algorithmfor calculating sequence

least dbpes 150 peml epé 669 epgénk of hetwmen anleast abhet 170 pg/ml and 350

t dj
pe/B0 AP RBETBR RRhi AT EE e S s i,
exenéxﬁqargemeeorsaaanxﬁm agalo@ aglelidt negreher pen ae ?hﬁ%/litéie BfchfeY than
onpari son peptide ogver its |engt The choi ce of
>0 %Plgﬁglfeé*gfe%? bt 6o pmplest At sgreptpsthan & egolegfier, greater than

80 n e
ARSI SeAls RELEAO IS ES P10 D
thaiildD qupaded/lityr, repedtérsthie 126 gubdles/lithg rpredtérethan 18D m@nsles/liter,

t of t | f the .
ey i AT Gor 7t WG (i, 150 pIriphe Wostd] fher
emiSddihb@t,| th a5845® PlaSma %Bﬁééi’l%h@n Whithe 4383, ¥Rlidas aég ist or

for a matched residue and -H for a m smat ched res
exe{l@lnraéélpa ABOIBE iihgreatet than 4@ meRﬂgﬂéerrhw@ lesmthiad & 50 pmolasfiter or

o0, 6 VLR B Ly AR 4 e,

exending hxetiinsagiitisl or xéndimh@ialeK apsnifthes eERBA-40f In other
residues in a given insertion or deletion. Id. [082]

embgdinapnts the grReeRiaiongat et sxeadianprandiscegonist wr jenendinianalog

o R R .05 5 PR, ARG AT R B g agonist
thaterdsitltd éal &' bimledicabxentherapégim ieffectCenponeids, reducton, glucose
I Ptnl’.l pli.cation No. 10/181, 102, whi ch cl ains t he
oW fHter nUn 0dBGOBHOSHGP! FiCatGayfYalsa fthabserved with a
giv@dReentd8dn of ddef@inAgust 8, 1997, which are herein
i ncorporated by reference. [083] Oher novel exendin
H?ﬂdl] ogs Ini attlagominbediment \sintly qhmzrhcu crelntihiog atiche scinthind a

i BB , neh B ARV S A T esRgongh pepgption a

or abmwoua@gmm APEORcHE ACOTBOWRAL, 3t d-Sovd HoRNES 1, at
Application No. 09/554, 533, whi chac E?I?T% t he e%%:/ml aor

of U S. Provisional Application No. 60/065,442 filed
Novenber 14, 1997, which ari® herein incorporated by
reference. [084] Still other novel exendin anal ogs
wi th agonist activity include those described in
cormonl y owned PCT Appl | cat| on Serial No.

= L NSNS N AN ™ N N A~ A NN O T Y 1




priority to U S. Provisional Application No. 60/1

16,380 filed January 14, 1999, which are hereby
woneropenat ed by reference. [089] Still other egemsS206/032354

anal ogs with agoni st activity include those descri bed
abdvié DO HYmO VI Ol alivE aﬁ&ﬁtls Drht oFk

PCT] US05) 12600, f 11 ad P SPIhe abOut 100 peml at or
abqweahgiinl 5&gzﬂémbtat PoRYAYE abwrigomg&nh/@t piothove about 175 pg/ml at

[ ) f t Lcatl o
or Qs S R0 S APGlove abduP2aF BEA o RELLEER DY ppfo,
at ddoabak@/abbilt, 20 pf/ndleat cbsﬂaabo%8 ab3@0250 hﬂhatadrea%@é ebyut 400
ence.  [090]. Sti ot her exendi n

] ted b f
Pg/]aﬂ &Sgbaﬁe Ab ca%&%ﬁ 3l 84 WVP ﬁbwtcﬁ@otngégb afl 5 ahavseabout

55008 00942, lo%/ P&M&e%gﬁﬁggy %ﬂ(@[o%‘ggx ‘!édaf}enl\ﬁ Qﬁbﬁo:@ Qper

em@bdlgggtsnthslmm\r;hmsﬁ icomcehitratiod. offh¢ exdndip ﬁkesrﬂatpagm_lsl\br exelndm
, ty t r n

RO FObENEED GaFatbabemt 30 Ps o0 Dol or JStTeR dapst
abci q7b HeRRY ald 1550 POLAL G B SRECLRBSEMEAS (1:%1 g&m urﬂte(he?sEna

exendin anal ogs Wth agonist activity in
COI@élsil:aﬂOble tha exemdimnéxgndinraginiBCor Apgidic analogl aSenistais g‘n@ter
fiJ e 2000

Oﬁ@l ?‘% %flﬁabeﬁ F@Pgoﬁ%%%lete? greate; s @aﬁ‘ﬁ%‘ﬁ%}ﬁ@i‘ greater

tha@eetpmdlmatbr Diaketns Mnlxdléslﬁﬁter ke Rl G ol@i/hf@:f' é‘ater
[ication 09/ 323,867 filed 1,

thaWrMOé‘rpfa‘Plés/ ﬁt@raeﬁyatﬁmﬂ)@n ﬂdpm@@lewter,egre&temd@n 1[2@912]10168/hter
4,0 h njhst activity

et s GO, AL 4 BRRE Bt 15

pméka:s)'lhteﬁat‘[n otill Satlica lemhbdlnﬁﬁfﬁl %Qﬁbﬁﬁ&ﬁ‘}ﬂasﬁﬂd ®bcdrthtiva by the
1999, .entitled "I notrop| c and Diuretic Effects of

eerQIéln grendin agoagsbor exengyngna pala@pﬁlstAg, qua@afha@ﬁmm_moles/hter but

GBS B 540 Ty LA, M 00l

In whe cmbadendngy el‘@yexermdmm paeadie chdoyst eﬁre@enmﬁ aliaﬂl_%'_%]agomst is
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still further embodiments, the average or minimum plasma concentration of the

exendin, exendin agonist or exendin analog agonist is greater than 40 pmoles/liter but
less than 150 pmoles/liter or greater than 40 pmoles/liter but less than 80 pmoles/liter.
In one embodiment, the exendin, exendin agonist or exendin analog agonist is
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exendin analog agonist that results in a biological or therapeutic effect, e.g. lowering
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equivalent to that observed with a given concentration of exendin-4.
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or nul a (W include those wherein X aa . is
In ngnl}odmgﬁpﬂhg eyeregerpomirdeuns cifcolating hlc(od\p)\asnm&ond@tratlons

e RS o TT ebfa Vhuce. B8 4 SR B SRR 7

dayseninyd firthed aibodinledt, thd Sesade mmlmm%&%ns are
i nclude those wherein Xaa2 is Trp or

f | RY)
ac}{‘%’rfgzjf raé%w&l A rapowiohsbords apputeAbrnt 4. ?‘P“W 5 ahquggeabout 7,
abd@@%%oo‘ﬂ@? r obt i@aa%oklsk »Dout RBe ut 14 :{lé %ﬁ‘!aﬂ&h@% or about
a i'S or

Xaa Phe or 'na ani he; and
16 Viakelfs 01 38] stidk ea:rpﬂmhgr (emfto'pdmmd‘s tiie bosragd ar (Mjnitonel ylema

wh Z1, | - NH2. 01
CogPR TR A 8RR L BLOR raBOH RRoS T1 SO Ramout 9,
abotRas, Aodt Xﬁq;%%b@meu %ﬁﬁ@n%'ﬁk&}ia@&' &SRO SEmELS 'adhﬁﬁstra ion

&eoup consi’sting of Pro, homoproline, thioproline an
of Weskpndinl cxendie agprogt3T] exaxbnrpndog/ aguny @a Mdseribed heremuesults
thos wherein Z2

in . 2eetsh Bt aRstCHE, fiariediy! Eersdivah e ot Any

medar fir Ndeférmiiging  dWdAlatitORVbBA Coh&bhtrd@dnsAbs @xeHday | dteékendin
are conpounds described in PCT application

agqngst magds eophopgd “flmtéaclmwim@thociss 1998, entitled

,&pb%l cat’l ongkgalég@ﬁggﬁ I%@agilﬂ%c i ?dﬁ! 13 tfa%gnﬁlonoqf%‘%“’

ovdrat mallp dvefagh SHQd [ghN@se b@iwenifal&dm )@@tifhg)(bh)oa ghayos¥aand/or
Xaa aa9. Xaa 10 Xaa p Xaai Xaa 13 Xaa_ 14

posiar e 800 BRSSP e A AR 10 S AbIgCh B e of

redﬁ&ﬁﬁﬁn%ﬁﬁ%?, @éﬁ?%@eﬁ%@g%o% gﬂ%osez%r mﬁﬁg bfhcd@2 ah 5%'6“1& vof an

Arg or Tyr or azopr 6pi onyl s Ser,
exmrim @rexthdin agemist suftigipat, toAshicve aﬂamrageaaﬁrmmnmhacmulatmg

blo% Piag%l(g 6vre og@énae)ﬁ'egg;m %{1 T rg?l%gngI%l;Eé] E)rh &h%%aljgna%gla)g%%gmlstsof

at lﬁsﬂ ab&&@@ﬁ ghsl Bk apeh@(!' of @EIeasV%out e 'hbﬁllsgﬁtﬂeésﬂ gb&ht 1MRY; at
a or Ser, Xaai2 is Ala or

least about 2 days at least about 3 days, at least about 1 Week at least about 2 weeks,

at least about 3 weeks, at least about 1 month, at least about 3 months, or at least

about 6 months. In one embodiment, the methods comprise the administration of an

25



Xaal3 is Ala or Gn; Xaau is Ala, Leu, He,

pentyl glycine, Val or Met; Xaal is Ala or Qu; Xaal is
wakeo7ae4@ u; Xaa is Ala or Au; Xaa is Al a or Yar/usXme032354

ois Ala or Arg; Xaa2 1 is Ala, Leu or Lys-NHe-R where
exdRdir§ ahyexendih hgofiitt 64 Qn Tkeddil fﬁhal@%@igﬁm@tr sﬂﬁ@i‘éﬁ@&ﬂachwve an

al kanoyl, or cycloalkylalkano I aa 2is Phe, Tyr or
aveiagsh Ph PHBIYmR cEculstng blqod Ela%?l coneegtratinsn o lallsest mbout 25

el b A RS, 0 VBt B8R4 ot tea? Wl 10500,

leastsabélua 1@@ pléal; atXead7abiost IlYB pehAsin at Rda@t a‘HouL)I $5 daniR at least

o BB afim s e 13 o hers o B! 29 i/ St o 550
pe/Ril, &M&s%u&%@%ﬁé ¢ 1§as{- b°but '35@ gﬁﬂéll %Ifs acgg');lﬂbtpﬂm at

chain or branch anoy or

leaptsabo@H50- pAR] ofatyleZ, aﬁ])g!t &Hprngﬁl of thel quhn Sexbndid, agbhigt or
d,y Xa 1 Ser.-72, .G 3 1 Ser, Ser-7Z2, Ay d

exekgéxg afa%gr a%%qlstg ykZZXtheﬁ )Fréogll’%%lt ravgéfxlge Gps,ymlmr%um

conébﬁ‘tra@%n JdBlthe &eﬂdlﬁa@&ném%%Bm@%r &eﬂdlﬁlaﬁalégﬁgﬁn%%s b%vléen at

y Xaa3 1 Ser Ser Gy Aa Xaa36 Xaa 7
1ea$ta%79utl1EEPg/8éran@I5)00m%ml>(aaBet)V&amat Kast @ozmxapg/ml and 350
of zi\ :ig’st%( %7 a d1Xaa are inde ndentl sel ect ed fromf
PEHe réug Bﬁ‘?u F’ﬁ& b 1e’Fﬁ‘rVSI"‘z‘%i»‘ﬁS ?‘H}“F‘h laSp opncepiiptipn o
thetelbmih, Gxkiitiin adbridt oy bgbnded fiflo ohﬁé{ RYAYdrahtcd éq@ghter
N- al kyI al anine; and Z2 is - provi ded t hat

grepisr sk SOpmpestiiete rcater Sas0 mes/h%seeat%m 70rmoles/liter,

5 80 o9853 SRS e, 1 Pl 8 10

pmmllfs/ﬂitan, gﬂaaelstrhfxr) él@f)mbl'ee/hﬁrﬁgleﬁu}‘er thaﬂf&[z() Eﬁfbl@l’lﬁer gfjeater than
ar .utica accept ahl e salts of the conpound of
13¢ gl v&re%tﬁfd%i“ﬁ-ﬂ A RcRRle s, F FRE thith A0 prelesditerg Tn
tilB Futhef %H?&Hélﬁﬂém@ el imm][ A

o exendi n anal ogs gtg ?ag)reﬁl aa?{jfjﬂ nc %%g%h%g%epé 9f the
exexdin, exendis agoniFyor exendinianildg zgpistps gregter then i@ pmoles/hter but

less t@%ié@a@xg%%?% Pﬁg{‘%%( {%aﬂl\ﬂg?é}%ql%r/l%é%gqetgesg rtt?an EH) pmoles/hter
In oA GRTRAIRM,OME! exednBikd xeflif VAgdatt %&%&H&ﬁ%ﬁ%ﬁ)@g&ﬂ& is
of formula (V) wherein Xaa2 is Gy. [0143] Exenplary

exeéélﬂp‘b ubvetherf eoplndiments,(ty camasnirstingeofithe exdndinieaduin sgonist

L et Bltaine o sy 4 FSTUR YRR o
exeb&hddﬁ]alo,gmgomdﬂ that I‘eaﬂﬁﬁﬁ aGﬁbl@QicHMcherEp&l‘ﬁb EeRciae. lowering
ounqs of formul a wherein Xaa 1S Phe or

Hb/gr&p RIHYA et dnithad Obsa%e%gb@ greerppenceratiap L ey endiagi Ja;one
r f
L
achfeyedridran pam)odwmbmm Xba8 B, abﬁa&% aboaa3zband, éﬁaaﬂﬁﬁt ardays.
i nd tl | ected fromthe group consisting of
I R Rttt ST O PR AR AP RS e achcved
for BrRfied abhbout ZZaBo‘Elt o Nitdut 91401t EXB¥B! 8 %oOSRBYRCE aBBut S,

formula (V) incl ude’ those wherein X 7 1s L Lys or Lys-N
abogt % ahpetr 19, gbaus 11 \pboutAi2g abapt 181absut bﬂ gbdut ¢ har abart 16 weeks

X 0 a.
In AR "R I T o R e copdofhieh
achieved®k aap@iod GEtaboit §%bb1§l| 6, %outpﬁﬁbéﬁ%/a%m abit! ¥ about
Novermber 13, 1998, entjtled "Novel Exéndin Agoni st
11, ep s haigonthy, 4ny mgthst fondeiemeiaingsirenetingblosé coseatrations

of Bl s AN Be B R PR A im0l Hfither

embdidément§) TdBJubfecoiv it rebdarfor tbsimas obaRAuah i8bolpweigha
(V) wherein Xaa2 is Gy. [0149] Provided are those
conmpounds of fornula (V) wherein Xaa3 is Ala. [0150]
Provi ded are those conpound® of formula (V) wherein
Xaald is Leu, pentylglycine or Met. [0151] Provided
conmpounds of fornula (V) are those wherein Xaa2 is Trp
or Phe [0152] Exen'pl ary conpounds of forrrula (V) are

7 NN



[0153] Provided are conpounds of forrmula (V) wherein
Xaa3l, Xaa36, Xaa37 and Xaa38 are independently

weebweweewof rom Pro, honoproline, thioproline ardTHs2006/032354
al kyl al anine. [01 54] Preferably Z1 is -NH2. [0155]

F{O&Z]er ablAvidifidnalsy -iNHiZzovillet %6 ImARSD et H8dudcth, Qﬁ‘e( increase in

SI ment, provi ded are conpounds of formu
POWF@F Al blogd glgcqap scoggentsation rrommpande toe peerandial shloodghucose
codc%n tf'bnOE udf Wt %@3{?5&1%3?%2&8{%%@?}!&%%%&59% Hﬁt}g aalﬁefore

anch aﬁdslt fyheal wreﬂaceana“BB nesultsl & ®iesSaling Xﬁ&ﬁzlvarPS&@ﬁQn blood
Xaa37 an Xaasﬁ are._in endently se|ected from Pro,
gluReeoTRGEIFEoNS Apidpg e %ﬁr slerningd. £rn fraraple.abyi 7 eimigself

mohﬁo@& h18Yd %ﬁéose MRd8scRbEd RERR YTIRS [mrﬁoﬂl}@f gorxﬁ{r%%? ARl r%seté‘fhg

According to one e OVl
an uIepol nﬂ sanl mhdldeort treadinofigohnost rsufﬁme(n‘t/)to vdmhreee ran é(&:ﬁageSor

ity 3955 Sl e BeL, oo BeRlin o b
exdﬂdﬁmm&%bg'ﬁﬁhéﬂ F alBddt zib%ufr ko mlsfa'r ﬁ@ﬁ)% dfsat'%e%t a§&ft 12

; XaalO is a,
hoysarat Jagl apoihk dayat gast@bmutt@ days,Se rlc;aSD(dmut ? da)ﬁs, Al laasm about 1

welt 3 IR0k 2 v 3 Ao O0T ek oLdei et Lingh e teast
abcﬁt b3 niéﬁh&ils] or Sat Ab&t Qbokl 8, m@Bs.i SInAbfe efbYdinent<afe néthods
Ala or Arg; Xaa2 1 is Ala or Leu; Xaa22 is Phé or

corpipetthy Iaémamtwémx&é am exendiy an\exendip agewist erAn¢xsndisi anelog
o Shitded) & s BhOin K20 gl JoAhe Wi, g

congentfgion oflatileast @bdut ZBII-llig/mGIay 143t alkduy 6Gilpgy’lﬁ2 at @aﬁst @dut 75
X
e/l st ingrl Yog piehrd s

1
o8 e .15@5%2% l%asya %1%%@1 at
| 3 a
leaigdgogﬁlz’é én'ﬁ 8t I%gStaagthlﬁsoe/ Pég’gr atée?ﬁ Aa[b§ﬁ'§<2 ég/ﬁ‘ld at least
aboxh a7 PFm|, z@lqast;bpummg/@e rat Best aBbyt MOpghab A6lexataBFut 450

P/ 38 e Ble 0hart o]t S50 280 {28800 gl o

theleReaE "GeAdinyagbhiet &oa&ﬁaﬁl AR @h@pr 8l bfer Bhbodiments, the
N- net hyI al ani ne; and bei ng -NH2; provided

aveFagator HYNHHR cvm?@ntr@tmeﬁ the excad®, e3cadB agxzaat or eam@m analog

agof R 1ot il M 17088} a2 beyl B8R edPGast about

170Xpg/2d andd35(agMnlar B Allh otten bnfioditheles] the S9erbf@tor thinimum
Xaai is H s é; or Tyr, then at |east one of Xaa3 and
plasia, gorcenizgtipn eadip SASHEBLFRITISHOT £Hedin angleg agonist is
P [
R0 PIOSSATESBAe S0 BEDIGARL, SR DRt s
greatmthgm 7Epem&hsﬂ1t¢kggnatst th@o 180 pudiss!litem drehtey thag 90hendled/liter,

nces nt|f| d theregj | D NOS: 5- 65
srefify T3 IO REPloh iR NS DU 01T e e g0
pmél@s/ﬁféﬁ‘ gehedinarnBo ﬁ%&é@/lﬁeld g@éaeerCtﬁﬁip QL ﬁﬁmpé‘s/ﬁ‘téif B lofeater

where Xaal4d is Al a, Val or “pentyl gl ycine,
thanr\é/%% prolessditerh Iy stilb durgher pmbp@xtngﬂnw theeaveragd oi:(aaﬂtmlml plaama
r Ahine,. nmore pr ef era
confBiferi lof the BRBIAC AT RS SR, Haliedonist i Ereater
thaxs m@ pejpldshite tuo mx tdatlise oneggyied &ﬂgrezﬁ&t thank B0 Yhdol&/1R&Dbut

Vi Vo, ﬁe as during synthesis of the conpound.
IGSSF OA\VPIO?@ 5g] A soe pmeRadgentaihe peqnding esxeudipcagadist or

R 1e

oA 708 Aoy bR X3, bl R0 Ael the copeppratipn of the

exetidioyeiendin @goliist cAgReidst ar@dxrgngmnﬂsi's,théboicerﬁﬁaltieﬂ fof an exendin,
Appl i cation No.09/554, 531, including conmpounds of the
formula (VI) [SEQ ID NO 20]: Xaa Xaa2 Xaa3 Xaa4 Xaa
Xaa Xaa7 Xaa8 Xaa9 Xaal Xaai Xaal2 Xaa 13 Xaald4 Xaal5
Xaal6é Xaal7 Al a Xaal9 Xaa2o0 Xaa2lXaa22 Xaa23 Xaaz4
Xaa25 Xaa26 Xaa27 wherein Xaa is H's, Arg, Tyr, Ala,
Norval Val Nor | eu or 4- |m dazopropl onyI Xaa2 |s

Al o Y. -



Xaa24 is Ala, Gu or Asp; Xaa25 is Ala, Trp, Phe, Tyr

or napht hyl al ani ne; Xaa26 is Ala or Leu; Xaa27 is Lys,
wazm7/ky®eNH e-R or Ala where Ris Lys, Arg, Ceem182006/032354

strai ght chain or branched al kanoyl or

exaylinl aguinksy loalekenidy knaldXa a@@hist shatyresulidgn,a bipkoghdal er Remapeutic

awher Ris 1 straight chain or
efSEftn e dATUE 7O ra&ﬁﬁ?&?&ﬁ PS ICAFBICS: FYcrpge dagly blood
gluchd2 etc%&[ﬁ@%enﬁo%h@o%s&?ed iy @ g@éﬁacoﬁcéﬁéﬁo@y eXdndin-4. In

Xaa3 1 Gy Xaa3 1 Ser Ser-72, Ay Gy Xaa3
ong e@bodlmt @h«y azerageep:y n@lmuxaa@cdatg@r blged pdasylamoacmratwns

axecyehiea 05 Boil oLAbenC R 3, AT Bogpt Rl sl S PR dpgut 7
da}@I YIinAd furthRp 3Rbddiaeat, A averdat & midiufd Hlaskad dorcefd@dtions fare

y Ala Xaa36 Xaa37 Xaa38 Xaa39-Z2; Xaa3l, Xaa36 Xaa37
aclaﬁwdiala@ gericeof aheup brabent 2.\ibaw 1 abeu 4 pboHtShabait Supbout 7,

g IRe
abéiﬁ opr g]:t ?h%boouhl al %POFPW%L ér;llltli')t g ?@Mp e ntfb}alr g‘l‘r yac]:3 ORI, 98 foout
16Nwatlsy | alnariines Kathad enthodemenqr they raVexag«d of2 niisimuoid piasma

-NH2; provided that no than thre f Xaa a
conegBITAtOR 4T AcRiexe] IRAFSTONGRIRN! Xettbopt S xhautrh g%ta? a@ut 9,
al, a
ab aa 4% %%;%l aaﬁlé‘agleonﬁﬁ a; a%éﬁ%r ovid %%’lmﬁ?%lrbulatmg

bldokl é(amentrad;lohls of exegdinTyr exandind-agonisameprep empidyed heith the
at one of Xaa3, Xaa_ and Xaa9 is Ala. [0160]

clagp ‘E‘PS}S conpounds of fornula (V) include those
WasSEI N Xaahy| SheHoB themboNAienBl 0P imethods d1sclosed herein, the
4-1m dazopropl onyl. Preferably, X is H's, or 4-

cirpwhhtivegzid psnog bxsmgin, exendimaagonist ef @fe@dlélrmlog agpélswoncentratlons

d 1 0
ey RS & A Kiats gL ol R S REtu SO 8 Bt e
ab&UtEBP, AbYutCTOYP,WBEutof5% of el avefaift )gmeﬁq:ﬂad;dﬁ dolﬂ@éiﬁratlon In
wherein Xaad4 is Ala., [0163] Exenpl a npounds _of
otlyep repftogdinpents, ﬁhﬁcmwéatmso&lésmm SPRIHIRGR 1S maptaingh gl the
av%@ V%ﬁy oﬁg é}grzhé 81{ aﬂ&ft {Bgllyglébgh% 2‘7‘%? E%gﬁ %F’%Sa%gﬁlt 95%,
abE)t@@% abyutc&ﬁ)%;mbnds?%ﬁ d‘rabmil@)“/( MTthe Iameﬂagmgw’eﬂn osreentration.

wherein Xaa2 is,Jrp or e unds

Pl%“%“f‘iﬁ’ﬁﬁ?ﬂ“é“?ﬂﬂ‘? F R O GBIRAZOBIh O B o gy
ﬁgﬂw{@ﬂh@gkmgd m){@ﬁ?_z i's Phe or naphthyl al ani ne;

Xaa23 is He or Val. [0167] Exenpl ary conpounds of
fzﬁ)ﬁfml a @vianyiorsl atidhd Ie edl\mﬁatSeDm ngithads despgiitied] bareig] the
§ Itar %’egﬁfg %H&ggggvgeﬁld&ogggljs g éxgg‘gé:rlla:f%geagtorﬁls‘??s effective
to 'sﬁBﬂ:ﬁﬂ %riﬁlﬁﬁhhm cuelaheglabme Bk dnden, Gk Ovn 69616t D ieRendd analog

Pro, honoproline, thioproline and N al k%al ani ne,

agpgstedjat Eﬁ@rﬁbpléﬁ%ﬂ REpmb I FEsa% rbewrIAurkout Y4 pr abruf dgkours. In

7 .
oo BRI Sl Wy UaFaegRba st ek
expritily ]a]goﬁxte mirl at \exemtip cuaklg z(g‘oniso rsorfficiient Mb) sustaid wdeninimum
those 42 wherein Z1 is - NH 0172]

circglatied plagms Forcsriration 0? o Jeagt ﬁbqﬂuo?é Hgmagéte %%%@W ORpgpmh at

T M0 g T e
170 avgiml, st (184s) abowt| Uidepg/mbse ledst rabowt 2007 pg/ml) gisleast about 225

oot i RS S0 Rk B o
ledst BSut qeoe,gyﬂgﬁt Rhstl MOALEE fvil, dt 'l@alsﬂ ghsouk 386 Hg/ml or at least

descri bed i'n PCT plication Seri al
abPaTO03gBNDADhS exerdinxRedie ApwYist KB, exqrgigrs analeg pganés. In other

"Novel Exendin Agoni st Conpounds” as having an am no

aci d sequence selected fromthose identified therein

as SEQ ID NOS: 95-1 10, and8herein identified as SEQ

I D NOS: 92- 107. FORMULA Vp [0175] Conpounds

particul arly useful according to the present invention

are exendi n analogs mnth agonlst act|V|ty descrlbed |n

~ ~ a2 a2 NN T NN NS




For The Reduction of Food Intake", U S. Patent

WO %99,%2]4 tion No.09/554, 531, including corrpouri%ﬁ./ J682354
or rruﬁg (VD) [SEQ I D NGO 21]: Xaai Xaa2 Xaa3 yﬁgﬁ}]r
Xaae Xaa7 Xaa8 Xaa Xaal Ser Lys Gn Xaald Qu Gu Gu

embﬂdﬁné{ﬁd Y SitiRdmY@adentP5ian 31 HRakéndiaadendiaebist ASdkendin
Ay Gly Xaa3 1 Ser Ser Ay Al a Xaa36 Xaa37 Xaa38

analkg2@onizt isdeivesen at Jeast abeut{ 4, peimbyanst 608 P/ gp bptavese pt least

r : i : T
sbog 110, Sy 30 el g 51 SRl oot etE e plibfingl lagma
condditzatidf@a? thes extgidingrexehdin afordidtOor exendin, axi'alk)g h@imst is greater
pent yl Iﬁém ne or Met; Xaal4 s Leu, yC| ne
C

et v b, St s SPREOIER o Eeriap HER PP 2T e, Ercatr
tha@?@gue 1%/%' %re thgx‘r? 'SR/@?‘?)'T%%I %Jaﬁ&h@?thgn 09r0 pmor}es/hter ggoater

than $00 mmold%hﬁer “Byeateratham d po tpmydles/léted, rapeatétathdn ]120)§amiéslhter

gree)y(gssznind Xaa‘e%%%rglg%r e R ndel%)l Igrpglrg%@r, OP Rt ter o 150
pmdleditey Hﬁ&ﬂb’ﬁﬁﬂ&ﬁ&ﬁﬁocﬁfﬁeﬂﬁ afnk }(ﬁlﬁinﬁﬁh !@%sn%&%ﬁ@enh“én&%f the

rir or proviso
exendiaj extehéln@tgmueﬁ,mcbxclmhs andog hg@msttmy efigr thah 40pmadésiIifer but
2. Pre err, d N-al roups. f
1ess,\§_E§' L@ GN@ET’/H%I Of\ﬁrﬁ“i@ hsg ?mlﬁﬁ@ktﬁr ug#gs Rfan' K pmoles/liter.
In Dhdlekibbodingnt el SGhERE dxendh bkt ofrendinpiicys adist is
of 1 to about 6 carbon atons, m)refpreferabl y of 1 to
exendmeﬂr bbrothercaebodines. fhe Foncentmatigneoifhe sesndy. pyendin agonist

o S RHIEE Rt SRRl £ ol BB

exehdigl amdl@gtdg@ﬁst thae kessulis XﬁaIblfblsglblhlsorahefﬁymncl\&ffeet e.g. weight
pr eferably Xaa is Hs. [0177] Provided are th 6ﬁ h
redciippo BHGRSCREPENS aKertion 18yhpdy ComPBTIiph.Kjf-deiyplent to that

e ¥ Oth,
o R PRSI Ao SARLY LR
m1ﬁ£maﬁs00nsenﬁapom of Bteecxehdin, 8GhdiAl agonist gtvmeedmaanelog agonist is

BT AR TREN DT L CTNL N

abduﬂgleméh@ﬁmoh% S&la@@éagﬁaa‘oﬁ@'mﬁ’yso InRRABR &hbdtements, minimum
hi'oproline or N-al kylalanine. Preferably

cxrqxﬂaaingwueamwpn@nna@@ g puseinegrfoup legst gbqvé 2a#fdeast gbout 3, at
1eascc E{%\gc%? at alcﬁ) Ju9§8%t]rlgéas‘f eJug g,geg I%%c a%g)ﬁ% @r% ?e%tr%g{l’t 8, XPRast

abdu@gl Bt Jleab abouEEY] abilfestGBOWOUN Al caw e @it mzxaa@@t itwuSEts, ableast
re preferably Ser.[01 83] refera

abquey)iémrt Iogst abat 1§ qrait devet b essks: i Bt éamEP%memS the
mi pﬂﬁ?géig%fanﬂ% ﬁg‘gle\?eﬂ Mlals);tst%ﬁﬂ@& f'dr "ét %%.Q Abdut .St KastTabout 6,

a2 1s dy,; I's Phe or
at 1a@sp hivduy Waeltdmshaboui(&aétcleastsahgsw, qméarasgfabg»uyw melea$t aheut 1T or
aa22 is, Phe ht n|ne a2 i s.Be or
at 1k a0tz en iR RS (RS of P FessDifh AT abonist or

exe?ﬁ ne&I fc% £goam Rh® be hﬂé‘ﬁé@&@'dsﬁ% afylinSR6@lavEgbRS to the skilled
N-al kyl al anine; and Xaa 9 is Ser "or Tyr, nore

artlpmeferably Ser More preferably Z is -NH2. [0185]

rdin anot l,ar

el e Enite 287 oPrur o URESS itk ERUS s R P, e
adiniktrati@thel cerdil,, exSRHB apSnifsor &en@hnaldpaghdstRheffedtive to

napt hyl al ani ne; Xaa7 is Thr or Ser: Xaa8 Is Ser or
maiffgin Raarpress Pepmerexardin, REdE pgonis Propxendin analog agonist
coffghlory 4E By AP S0uTgEfon 3 ISYPLELY Gl Mt dRRE54 bt
leatt-dbuitityd & hougd. Viai otiesr emaﬂﬁnanm, Geunethodspmpriae thel iminigtraion

Phe; Xaa3 1, Xaa36 Xaa37, and Xaa38 are independently

Pro, honoproline, thioproline, or N-nethylalanine;

Xaa39 is Ser or Tyr: and Z is -OHor -NH2; with the

provi so that the corrpound %does not have the fornula of

either SEQID NOS: 1 or 2. Mre preferably Z is -NH2.

[0186] Accord| ng to anot her enbodl ment provi ded are

7 oA A



Xaal Xaa2 Xaa3 Qy Thr Xaa6 Xaa7 Xaa8 Xaa XaalO Ser
Lys A n Xaal4d Gu Gu Qu Ala Val Arg Leu Xaa22 Xaa23
woaezdzXaa2 Leu Xaa2/ Xaa28 Gy Gy Xaa3l Ser Ber/uSko06/032354
Al a Xaa3 Xaa37 Xaa38 Xaa39-Zwherein: Xaai is H's, Arg,
of diy ex@idird}-ah rex @O RE@AELOBIY hri eﬁé@alﬁada&)gﬁ%’oms Nfﬁci%hé‘toogustam
Thr; Xaa is, Asp or Qu; Xaa is Phe, Tyr or
an AUGHREHG ARG PASTRLANGEntigtian of gy leash gbout R4 I&/m’s agbmastoabout

65 égfml ﬁiaﬁ@afé I%Plceﬁ&gzg%{%rﬁ 3&&%}8@(}_@2@%& 143 about 150 pg/mi,

at Jeasttapbwyl 701 pegml, \da least atidat 17Xpg/ndl2at ISadPlaboutTZUO $Wml, at least

sbiE 05 YRR B 1550 309 4 St A be/mebeet bt ot 400
g/ﬁﬂ aﬁ*%’ast mt 550 R%/-ﬁﬂpat IE&? N r500 %&/Jﬂé‘?ﬂ%@(laﬁ&%@ﬁ%&(ml or

at leastcabowsﬁ(?(hpg’ml Jorapill rofcthe bxmaln’r; enteadik agonikt & exendin analog
I aI oyl ; a 28 L r Lys-NH e

ag%ﬂ%si Z‘gé’ %'ﬁ?fﬁs a&ifé'géw Sé@h%tm@h Weogxeaélan@ﬁ@ém

ag@hsk o @Xéndﬁ{ ari?aché ahtey sa&éf@&%t 1ea>s<a§oo%t 170 ﬁgm%ﬁ% 66@%%

Xaa 38 are 1 ndependently Pro, honopro

or hﬁptWBen athlieess ;aquthlé?O pg/mal kyd @$q/pg/m} In still other embod1ments the

o SRR 5 s VRl 8RB it Sl St
agdnfstis gfeatec @mum@ndmmo chidy ehah 5D HrabRYliter, ogre@clelt heh 60
Sui t abl e conpounds of fornul a

PmPk?%zjeﬁ ﬁé‘lﬁ%l@a% 8%@9#@@1%3@@%%@@11 i8A PP@TBSA}iBIL geeater gran 90

pmgﬁt@ﬂﬁr e%@qtﬁﬁ% @gﬁéﬁ%ﬁi@r ehtgp@in% o %;18? S.greater than

12(Pateids/lidgp | greatdri than NGO ﬂxﬂblb&htei,ogreaha\thaig 14O enadtedfliter, or

oot P STl 1 o b0 o e
corRUBRAA ANAL @Y, éx‘éﬁéﬁHl z%oﬁM bf’ ) énr&ﬁl Hﬁja?o% Qg@ﬁstl\}g Breater

&
wherein Xaal is H's, Tyr azopr opl
thap A@fpmoé@ﬂ;ter bddgss [t]gm}—] o) mnolds/hﬂermdgm@qar tfqan éﬁ)ﬁmol{a@]ﬁer but

unds

lesswﬁl VI d eséﬁr < téf&)sr%ogog? IEF%T\,” gm agomst or

exeiidhﬁ*ﬂ&teﬂ’cb@Sag@fusﬁC 18 lefibtidin-4 VI thdh %fn%béﬁn%;ﬁ% ﬂhe' c%néé%'tbatlon of the
pentyl gl'ycine or Met, [0191] Provided are those

exepditp@nendis agpuisiomipadin ynaleg aggnést i the xmstratmnnfpn @Kendm

exeg@ﬁ (Sg%?\%te rglé %xéﬁ?ﬁa%—%ﬁ%% ngg lﬂq%? %?_ 10310 %ﬁzlf o merugc

effdet,iesg. Iwaghb%@\mtﬁﬂ glﬂlébsetlbﬁe@’ig, aﬁb@hﬁn 714 b&i}ae&ﬂﬁﬂutlon etc.,
is Asn. [0194] Al so I‘OVI ded are

n Xaa
equ&v(#pﬁ]& cfl§at POSFBE W‘éh @Vgllvfn \M‘?@? ﬁ“@(héé oxgndiprd. ofn certain
165 N5 I : .
cnBRRBEAY U U, cofifhulR oP T, Syl sk B b pxendn
anahxgeagomé wesms‘@meﬂfos elpegoddf mr leastRboyt Hatrdgasoibone 3, at least
t hi.op r Ik cecordin 0,0nhe i
abolfioRl Tt o, 5. 58 16t APt e, Bl Toge8n In various
emSeARRRONtE d@eﬂ%f@toﬁlaﬁﬁg ﬁ&nia%@ﬁzéntrd?foﬁg QfABhsYained Y&r at least
-JNH2. [019 According to one enbodi nent, provid
abog &, ddagsbabel ot fegstabont ¢)ati least wheute, rat Mast atb;)uPﬁeatolleast

sl 2P UEPURN, =y 88 gk 3, R AR, IR B0 ot
aboR 13 dtVeast &E@.t 18] atTieadd abbuital 4 1at 16a8RABdILO 1 5 RE 3D Agdabout 16
k%oyl Xaa 28 is Asn; and Xaa 3 1, Xaa 36, Xaa

Regier smboginyontse enansigeyciiselatiog ethsme devchy @fe sustamed
I 19
for 2@%?%?“}%%8&%5* Ao g, B bR 7 RG5O pt o
at 1¢alveationty €dytat beastchbomol 1 et lletdeatione 1 D aphitd eBlaﬁﬁa &ﬁﬁeﬂx@ﬁons
NCS: 3-14. I n one enbodi nent, exendi n anal ogs i ncl ude
t he anal ogs of Formulas (I1-VID), with the proviso that
t he anal ogs do not include 3he peptides of SEQ I D NGs:
1-2. [0197] Also useful within the scope of the
present invention are narrower genera of conpounds of
the d| scl osed fornul ae, for exan‘pl e forrrul ae I through

L o N s



exanpl e, using an automated or sem automated peptide
synt hesi zer. Typically, using such techniques, an
wa-2007masanoyl protected am no acid and an an ROTASR2M6/032354
attached to the growi ng peptide chain on a resin are
of 1he eRérkhn, AkediR ARARIRL bRk akdlo @ik ohRE Edn BOMUENcdSHEE any
as di net hyl f ormam de, N-net hyl pyrrolidi none or
methed gyritable tekhovkiled arisanhe presence of coupling agents

as fi. r iimd nd. 1 . .
T s S M ROEEERRRE LRGN diskfossd herein arpapefiin
mathtdisiopriepyd ef hayl exendie, exdndinaadénisl bo BR3P ERYGE tHial Tontrol
grOE i,s removed fromthe resulting peptide-resin
fasting 8"’& glucase it limited setfeetst ony drooddetatie g&feets gm or without

. i. rd.di ; n c i | ti . . with .

i R o i SR HIORRG, bAiG PEAEE. M ceripe

postpr[ajldjfpglhctfsp db@%monﬁui thlbpfﬁbﬁ%lm mlﬁeﬁie'tllm)@s gliseleRed Aein are

n .in_the art, th, for exanple, _ _

usetl] o, PORRPLIR, rine (et Ehisate 19vslsr BipPHoNBSpE av ey loss.

Pat{ehfTB6pulatidht Behe iy &OMVERISIcAsAAg %fdog ?ﬁ&isﬁ qg&e‘!’se%itgout
and” 4- et hyl benzhydryl -am ne resin use n the peptide

acceppatydng merghirdgss ieclpde, Mub sredndtr lomitédp i, ichdtrIBi msigsts epaients

. . (Fost j t CA) . .f.ol.l ow i de-.chali .
with Afnat SR <oty eds VB Bin D@ Do g ekp phpisaveisht
losBisayahiRiRatell Ndn onSSAbddizdAd tHe AeoR M BikecloRACHIRh GRZhIeful

. Frmoc- Thr(t-Bu), Boc-Ser(Bzl), Fnoc-Ser(t-Bu),
n rpyptaiyeg ¥ Aendimpeendipragpni, pr exBodin anglog@t legyls, either average

Bty B Ao F5aR) p RISt 1o Bl 100 g,
betBear 5D pEBAMnd a0 be/nily be basetn fﬂOCZﬁM Rhi 630 sy 3¢ @6/trol
& i

Bachem I nc, (Torrance Ani sol e,

Inc.. O [
Fastiie il ooty G eithovh HGHEINE Vi aRAlrea Ithprsl cmlbagient, the methods

. ' Sl b i r drj ch: ] .
sSSP s TR SRRSRASY s Sl BT e
analol dtelmvdaynsitheApveagepdr ménitdem, 6 fgtweeh hidr pg/at enil d Sagginl,

and t hanol b rchased from Fi sher Scientific
ver i [T B iies et S0 el S himsce 50
pg/MBYnd €5 (F pd /il @@c&ﬁhl%l ﬂgﬁ J/i)\g Elggg %}Lgﬂ?et Wwith B6 F&Eﬁe@ﬁ?le effects on or

i
_synt hesi zer (Mdel 430A ed Biosystens Inc.,
withegs tinducig yeighh)losss redgcing expiite HOBWireOpasinin etptysys tagudior

exefli oy RS RT Bt S5 5 ppRn e, e tR e Seendin
agoMBt SiroBxchddB adblloy dgonid88, es@@in-PN Gn GBer 48ib6Biments, the
Applied Bj gsystens, Inc., Foster Cty, CA with
congepitratioy ofpthe. erepding exendin mgonisl opexendinanglog agonigt is the
. . . The- i de: . t )
confiliy o0 Gonh i B85 LGNS A Sy o
a badegicdh eorf thetapaitteseffscophipl glnecke [Bhverikgoadpippintieulne Sistisg
may be. c] eaved accordjng to, standard nethods .
el GBI 0 GOEST e s BGPTSR o ealin-4.

Ri3$Yy st efFonel éiﬁbodirﬁ&ﬁpthep&eﬁdiﬁ?%xenﬁﬁf’&%dﬁ?s% IR ei? Gnflog

e assenbl ed using an Advanced Chem Tech Synt hesi zer
agopifbigetonip®ughoadnuipistesed. | Ineanoklen teonblgiment, (R tkerdap tek eakin

rified b - HRPLC .(preparative, and
agoffR, o Bt Al aBn et BB oy S1s806. extepdd relgase,
sustethed G8ee dllof: @crt%%abaﬁﬁmﬁxﬁ OlnUaHy dflfle Precddidg enmbediiBats,
VWydac, Hesperi a, ) may be used to isolate peptides,
the gkrnd, Pﬁffyﬁhﬁgo%% op ex&di #alpergontyt eandik adpgintsterdd oie per

s 5 P CMTTAS I o 2 ARG oS5 YGRES

morik] mumthbyd every blier amatlyéd oty hedeunontad. B dddawnatie 1@1{gth of
1.0 M/mn and to the preparative colum at 15 m/mn.
Ami no acid analyses may b e perfornmed on the Waters
Pico Tag system and process¥dd using the Mxi ma
program Peptides nmay be hydrol yzed by vapor-phase
acid hydrolysis (115C, 20-24 h). Hydrol ysates may be
derivatized and anal yzed by standard net hods (Cohen,

— -~ —— oA " o



serum proteins, such as human serum al bum n, buffer
subst ances such as phosphates, gl ycine, sorbic acid,

woab@grswm sor bate, partial glyceride m xturesprPof/Uus2006/032354

saturated vegetable fatty acids, water, salts or

theeforat tif ot Rininktiation 8t Hedxendin ee)&}ﬁlifnaégi‘)ms@' SQKehMth agonist
hydr ogen hosphat e, potassium hydrogen phosphat e,
analegyicairpe Hiekrmaned by fe ampun, ofcweigh tsluctaon desired. Thus, the
I
ox TR EPLT kel kSR o ROLIY R HE O sconin
thesrnethodwn digo dwast ymnm Ydraeperioll cafficigno ky aciigtteat given YRR Weight,

B et e yilrf@py' enl? agio?lco?@@g'aﬁ%d Alternatively
folfE)Co*/'ﬂili’ft’lﬁe'v@fi‘u%ntcﬂfstﬁ&lI fﬁ%@ e ha [obady pﬂ%b&h?ﬁ ecﬁeegcl)ﬁe of the

parenterally, ora opl ca
exandin, akd:ryi;in agwaT&tJ y; exandoabddalog agogiish @hh y)eoirecnea@datb a level to

t er voi term.,"parenteral’ as used
malfERa ATl GG ARSNEb UL Ak T piirb dsiett 1s acheved, the
subljétk ﬁré’giﬁfsc\b'él?ﬁb th hfdo@r 3 Séhdih, e}téﬁﬁfnaagc%ﬁk@vb@é endin ana}og

i ntrasterna intrathecal, intrahepatic, Intr )Te3| ona
agamisy dant hednrcaenised or,n}fepuemnslmrtemmtgd,oﬂlet edthinistratien chm be
reiO0g in‘oodl ment, the conpositions are adm ni stered by
Cllu

an it usi on punp or subcutaneous injection of a slow

es&gase, Likkiedethd £b£aSEycmis cahthsldiHeakBREE Xendif Aonist
acting fornulation. In one enbodi ment, subcutaneous

OF PRENEEY SRS BGABIth $am rhesqdéfn@atetﬁdc@cardmgﬂo thecetbody leclosed
heré%ﬁglé Eéerr?cﬁi n%uL ﬂ@m ib! 'a\éﬁgvefr% ’ha?%e?f I-ﬂ) éi” 'a t%{k%? fapﬁv%gﬁlc%se level
a tenget yovefallrdhﬂyohlobd £10266] coﬁﬁ@htﬁhoh hetcemﬂ@ﬂllvﬂﬁch ake Mikistha

agoni sts exengli n an log agoni sts nmay be

COnGEHAO8 [y PfiodiRe X0 4BOH; RRoeRBHH anekes aEvs pgy be

redBER 18fa fBRitEXRAMDS! oredi&r&)ﬂh 9 o@'@s‘cﬁn‘ﬁ{ueﬁ X&L@(ydﬂumstratlon
anal og agoni sts may form sa ts Wi th vari ous I norgan

candmresng@thlater achatsssaryd agesmt®dihers atht exemii, lmtendm agomst

imtati.on, salts, prepared with.o and
or Hehdlf dhok R0 i Rasp e MeORERs ™ mipghOas BNl pistsytor o
periddi SulffiteER a6 b & ACdtAbili RCBS gﬁﬁéd@.c léx%[smr&iu@ﬁlg%r ehmmatmg
met hanesul foni ¢ aci d, tol uenesul fonic acid,

high er hll,gh@Ffl}hmquﬁlfa‘éf%t%ﬂlu@mﬂ@lssul fonic aci d. Sal ts
T ki 6 i 0 AT By o

the pRtmis ienendia biidog anekealiinainalog &gtn’ﬁstsl@ lcb-2.dménigered Gﬂﬂﬁdﬂérﬁr
and fgia esium salts, Acetate, gdr ochl ori de, and

moye 97p} HEPicaseRe Wahagents énclide; Peiare ok Kanist e meffgmin, a
for, e n

wIBRRSIIDSDS L0IGRA MHI 0Nl B Syl o

Exepnléryongenty indude eipgliadonat sosiglitdzoge, agbbmtamd@ ghdemde

.or .acid.in. vent or . nmedi um j .
sl i, SRk P OBt en e AgIBy e h [ ko,
exeh@RRElst ¢t k8RN aBhloR YiebliREL a@B)He%n%ﬁn@Mst%f%‘ahﬁﬂgin@th

the 1ons of an existing salt for another ion on
Co-gdiniragitagion ean @(@hmg@ by esy mtapbmps bnd@smgmglmen
di t te of nlstrat ul,ts in.
@%ﬁagg%gl %r%rra &gglgnt mex%r?dl i’ %rﬁglﬁll g%ﬁﬁe%‘ﬁaﬁ in the
frecueAdyOfhdAGaBI &Ity 06 @@mﬁﬂtagtmalrbf&fcts%ﬁaﬁaﬁtéd B RxORdif, CB;tahdm
to about 50 _pg/m _ for a period of at |east about
agORiStir Or endinstanglegutagenisy ea@vmbaﬁr@twn 2 connea@ng a@bwmlcally

s Eind 9 xctin, SRRCARE: Be o EL 0P ket By AT e

methbdudes&ibdderesdin.alSoutetithes biranic albonistrtionl l&hgﬁimrfgoﬁ)ith 16w or
| east about 7, |east about 8, |east about 9, |east
about 10, |east about 11, |east about 12, |east about
13, | east about 14, |east &Bout 15, or |east about 16
weeks; or at |east about 5, |east about 6, |east about
7, |l east about 8, |east about 9, |east about 10, |east
about 11 or Ieast about 12 rmnt hs In anot her

Y T . o -, " s - o

v-()




exendi n, exendi n agoni st or exendin anal og agonist is
the concentration of the exendin, exendin agonist or
wexerdneroanal og agoni st that results in a bi ol egraakooen323s4
therapeutic effect, e.g. weight reduction, glucose
low@vdsesgan 1@Hﬁ@f2afdlétﬁlndertottﬂ§j}idlﬁﬁﬁ@@&§d ek &Hdlin, ¥x6ndin agonist, or
e ui valent to that_ observed with a given concentrati on
1 )@@ﬁ]@g nagamist THER ethat, dighy dlosesn Behttypicslbn sligit eunacceptable
1 ur.s
T
withhredtced or labsest gamoutteﬁnall effests. dftas] itGs conterhplast (B QUtonic
7.days; at ] east about I eas about 2, |east about
adminigtiphiop c Ttjgted) Wiy pu ]‘298 singafdhe asadin, erenficagonist
0 @,&{E;ﬁ oyt b 0,
o a%gﬁmaabng lhjc%a%mﬁgegésl?ga out QI ga@?m a aﬁ%? t&% 9#&3&% the
admbuoyered 47;eddeasXen&ihmgonib5 pr menﬂmaaalog Iagmmstlﬁemp&iod dfitime
| east | east

t. 5, St bo
w5 6 T eg, i N Seted Al aDER & picy Sheckin i pissma
levéls, ofQhe la@Rflist@o® kenkizn, r@%@ﬁ&lﬁ -agbflisBbrl éden@RAUA w111 1ncrease

enbodi nent, the route of adni n| stration resu
and; gresntiiaHE dchieye c'mz]mepu semenistendiln some enmbodinagom ﬂss; p]rateau is

S S SN LT

adrﬁb@dﬂére&’  pgihgle or @flﬂ@dr@' ddsBanng rsuﬂb‘l’@éxt&rﬁie@b@l@&se%nnulatlon
g/m, about 100 cgr eater than or equal to about

and) aflymigistration @g@%ﬁnérantbﬁalﬁe fio ashigug the pladesowetfeet7o pg/ m |

ter reater .t han
gbggqual k@@d}digglf ﬂg% P ﬁ%ﬂ?}%gr eaﬁ éﬁ) egélﬁg\aﬁn%rreeeaﬂeafloste% are
proarhiodtsuﬂli thapgidhl sucgessiat eiosé l‘m:EBa@dSs e ld:ahcdhﬁrat&kmuf thégent or
/' q%gter t han o% equal bout 300
ag%?%&’t the "Rafgnt grhomsin & t ?fap%l&akly s5ecthg/ chrgw@amf agpRinot
agéﬂ'fs edddfietdd ﬁp% 40 PIt{Tone HRRLE EmP&ﬁﬂleﬁ% el gll(l)c tQive
about 450 pg/ gr eater than or equal to a 0]
sustrgrad] relegs;ee@se is ammmlsctﬂreda spehl thatdtsadostatned E»Bas;egjmﬂapsomth the

or equ to about 600 pg/m . In other
Susgaﬁ%%ﬁﬁln%en{}?ﬂe?rﬁgo Sr‘?um concentration of the exendin,
g862)di N FEORHE e QndreRiudesAAIly BERRISE e dREINEER that
| east about 170 pg/m and 600 pg/m %gre bet Wgﬁeeﬁﬁ .

at
are| fousd ingbusalivary segretionanel BE0Ciby/manstehi Brentlins otﬂneﬂmcular

. c ntrati.on of ..th

int G R S o T B P NS WA S PR Do a9 sporptons

of Eeledérﬁra Hobddund Qng eRdreisi-4 [ $EQ.IDINOHY &1 39 famoQid petide which -
r{% ?sll iter, greater t han 60 ?Iﬁrml es/liter, greater

is tafrmal ly7pressnb 1elF salivery segretions pf Helederaw syapacisn (Bagd., ef al.,

J Bzfo?a@ﬁém t ba$o @B onyl195¢), Eﬁgr 1Y Rl §r {o?aﬁhé‘ng’ozm 7402-05,
pnol es/liter, greafer than 1 pnol es ter, freate

1992ha Aniragl tps’mgeﬁ‘ fkértdan-4 hgs elaivm thahﬂma‘tﬁB@r tpriowveasklbod gllhcose

ter than 14 |l es/|iter ater than

perdid Siraruriiesy ERRoet o toiin Bt e ag0d hesegont pihe Gila

mofdter, T i deeBp ﬁﬁﬂ@eﬁtshéﬁlﬁ%@ aBprebRd SHANAR thR ¥ ngeﬂdlns
agoni st or exendin anal og agoni st is greatér than

exepaip] agenisistaad exendin awdog dganisissior pseoindkd tictheds descgb@hmeecm

I s/I| ss.t ha 0 I slllter
are (R Vil oS bhrjdeia Bthngl B3P sdclRl. % B other
physiobogicallyaoavegra @0 tesholegul€xendi n- 4. I n ot her
enbodi nents, the concentration of the exendin, exendin

ARHi st Brendinghwian vt Ahaighhigors & componentotthacsnematlt now
t | xend| n._anal o .

wwpirs (08 SYREUDs RIFIUNRIRD B Bl PP HRIH, sativary
glamfsfiodhe Gda gaonwer The exiditsibane sehel8OER chQII\qu&Q:e similarity

alteration in body conposi tion, etc., equivalent to

that observed with a given concentrat| on of exendi n-4.

These m ni nrum concentrati o8 are sustained for a

period of at |east about 12 hours, or at |east about

1, at |east about 2, at |east about 3, at |east about

4, at Ieast about 5, at |east about 6 or at | east

I e — oy I I A oy I ~




i ncludi ng synthetic nono- or di-glycerides. Fatty
acids, such as oleic acid and its glyceride

wdeoinoatioves are useful in the preparation of PCT/US2006/032354
i nj ectabl es, as are natural

to pdverairacentiercaf thy sheagpi-hikd peptidt Samiyohittathedighvedt intnotdcid

cast ojl, es tally. i oI 0 at ed
idegips P ois Peit & BLET 1L 7S61RL ifg@%ﬁ eréwz @ry%n P H1658-55,
lgggntaln a long-chain al cohol diluent or dispersant,

such as carboxynethyl cellul ose or simlar dispersing
d@eflt s t Faendin éagmrsnmti\ytyﬁ sedsédnhdréie thieanshhvng die kiblogical

act vhar aﬁ%%gncfﬁ bé%'gacﬁtgrf ¢ bldet&dt&gg g%m LO! %]ép eiﬁgga‘y g I q?e either

les§ %Bfeﬁ?&@ﬂfo?e p&@ﬁhh&ﬁth@%ﬁb@ exSRRIRNS OBRE eREMBE agonists 1nclude

si fying agents or bioavailability enhancefs which
e.ga r@emma%-/fgamyotu@e @pécifiaaly desigoddatot agtiwatefthat receptor or receptors

o RETIRCHEAGR, SEREE 8, 5O B 590545, bios

gljcggd'rgﬂcatl on. [0210] Parenteral fornulations may be a

SI n | e bolus dose, an infusion, or a |oading bolus _
f ol Pewsed et the pethieqedia anelog egonrsiéseers to an exendin

e adm ni stered according to any
anaggggge éégoq%su?m@&scr i bed herein. [0211] The
plog6)rac e The ciatm cngdinotropie’s apfusedi lseréiny esfeisoto nAYyaliikity to
oral | mnistered in any qQrally acceptable dosage
stipglath %ﬁé‘gﬁﬂﬁ? Rbmselgpintn the clrgdgiont s, aqueous suspensi ons
YoeFP! Ut HABSernd nln'é,llﬂﬁl fé@ﬁﬁan]@é” 5§HLG%t Rerbial! d%rcﬁbesuﬁ &ubnormal
carriers comonly used I nclude l'actose and corn
bicdegicat heespanise itoas i gn@ena gemestratemc bf assulmg@iesi derreased glucose
Stearate, ,are als i cal l dded.. For ora
traSRRR RS S G RN PR PR ul di | uent s

ioekrde ITagtiase “PRimdEduBidalso Eéb‘éf)ﬁbﬁ:hcarMB}G& AGUPAMS as used
suspensions are required for oral use, the active

helieﬁg refgisdata nop-tesietsiarisd onedinvanihalintai b@gadamalsatgb@mdw@nt
toRBRE ity 'L sIROLRE o rofel BB BUCehS" 1A%, HhAY R6l ly he

phdidrﬂaeblﬂgicbl\/ee:luy}tytﬂ&ﬁbomhar maceutical conpositions of this
i nvention may be adm nistered in the form of

Jd9pPbsi t dke eéerflﬁr ‘esasutigally; ot t Phermageutiqilys ecffagtivee or
OB, O R S g P s 0
ambantp of dicucempeitndl deq;umlmbdaheremcteqmre(b thp eedatce rtmdgineleight, treat

there |nthe mto rel ease the d .
obisgt, 11eh Boh comPRt o oAb SR (it BBy loletince,
redﬁ‘éé Y%‘tlﬂ%'g%&séﬂ ﬁé&&ﬂespos{ﬁ%ihﬁh glitQsP W@W@r'ﬂlﬁ&lc, or reduce

Gsititons of this | mventian may al so
avqelgn dﬁﬂs’t@@bgltlwﬁ@m subjectopi cal appl i catl on can be

tedlna ecta to fornmulation.(see
9506 ottt tetcE Bl pRURERR! Pt Ak SR w8 hf B¢ exendin
andlb@ R UEkIRBmhap dbohashioRyical aciviy peewr of 0&bd] thadra reference
topi cal applications, the pharnmaceutical conpositions
exRN Bk 35 FRENGInEd L PUISA IS GFIEAD eabadimerisn thecesweentiatig of the
exérﬂ?n %‘)‘{Eﬂdﬂf aé&ﬁﬁ%ﬁ%?énd%é#%m %18% 1sqleﬁag\% Yoezg éf&eﬁ&eex% hdin.
nore carriers. rrrers 1or topl m Al Stratl on
Thaths tenooadstiof i thas of theexrefarmelaxexhdjﬂ ®r andonedratation Iof the
UI d et rol atu etrol atum propyl ene glycol,

ex F‘h% @ﬁ@l({%&\ﬁ% Bﬁgﬂngﬁ@sqg&ntﬁ Ve a biological’ or
the? eﬁﬁé YOS BENaRRTo RS Riferefitd &feﬁ@ﬁq' \ﬁﬁlc\éﬁtalh'églbodlments the
phar maceuti cal conpositions can be fornulated in a
referghcabkendinis orendin-4r darcedaint enbridngerthethaabheeatration of the
conmponent s suspended or dissolved in one or nore
pharmaceutically acceptable carriers. Suitable
carriers include, but are gt limted to, mneral oil,
sorbitan nonostearate, polysorbate 60, cetyl esters
wax, cetearyl alcohol, 2-octyldodecanol, benzyl
aIcohoI and mater [0215] For ophthaln1c use, the
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about 1.0, about 1.25, about 1.5, about 1.75, about
bout 2.5, about 2.75, about 3.0, abo

wo 2%%%%?7 .5, about 3.75, about 4.0, about 4.2 1:/1{%)5%506/032354

4.5, about 4.75, or about 5.0 ng of a |long actlng
exeﬁd?ﬁ ieBlinOipoaRb lodicRbitlin ABGYE a28hiof isafhe et raf tieeX exuidh,

oni st, or exendi n anal og agoni st_for exanp

exe e AgPRISIS . o1 exelin anplog BEeSEYCY del achigre toh BIVER: aeéieofd sgelyas
Welgfgg?ss o ééé%t# t of %& &%{p J@lton e&eﬁgﬁ&l ? lflgc?d Qlﬁ%ggtor(ﬁbAlc
thatfiosdhidved boa.given dose mﬁénden&mtml n the skill of those of

ordinary skill in the art to e such adj ustrrent
Brdbr t Thetemns Dhmatasedicely’ m? ROIREA FesPIRYTS frefer

o 1, S R0 0 A
untmﬂ)lr%ilbm wiibn (hdﬁmstamd treananimél aﬂmlmmrdnr aﬁs cusedrhyrem,
.. be uti] ed as as, th ose in on,_W t

DhRSCHRISHEY PSRN PP PO Sy g SR @oletier fgpersion

Rigls! f gl 8V len@Q] isbidficCaANbsShptiex 8AGYA
me&‘aggﬁ st %?Mggtgﬁgll EEhlgadglyfg)iﬁllnsgt a;ér?’é 015 [ gl achi ev('(sel%lj1 [02% g

agents aod eh@hb@dThemSe oX evdi medin apst ageith f@gﬁmrma@ubﬁally active
%na 0 reof ar adn1 istered.to pati
sub RS 1 P  Ex GhE b s 3y, BHyghignal media or

ageROF B doAtphEble tv&hﬁf ﬁ@ factNeﬁngﬁ@kﬂt‘? its esdpchepéutictddpositions is
exendi n or exendi n agoni sts or anal ogs_thereof is

contegmplatedt Supplempniary aettviegngtiepisaaso 6t be dnepsporaisd datogthe
r by continuous infusion via punp. In yet
cOmw%gIé‘h)eér) enbodi ment, the exendin or exendin agonists or
gocendi n Eratog “@geﬂl &m:teamedﬁms trad @ded chefoin, refers to a disease,

al sqe;g{glg\g%) ggsr a;té%%gulgé owm G %gb aneoﬁlﬁggpﬁgﬁﬂﬁ or adu t—logget
dlaﬁe‘mqgélﬁﬁﬂt(n AGHED SHERGIRS, at@g&gﬁd& e&%dséo%caxua%ﬁy gf Blood

anal og ago |sts are for sustai ned rel ease
sugarlevadng acti ng formul ation. In one enbodl ment, the

ai ne | ease. fornul ati on conmp
A opdcsrii SRR SRR PdRaDRe g ths STy
TaAIPNI st , and a sugar. Exenplary fornulations are
di sclosed in U S Patent Application Serial No.
09/ 942,631, filed August (now U. S. Patent No.
6, 824, 822) and rel ated Application Serial No.
11/BAEGTET SfDVééYUeE,ﬁrﬂJ@A@ Q@USVW%@"W ovi si_onal

);\picﬁl‘ﬁ@éﬂ BA SIL S B %8/ %%{ﬁ 2662 “4hth)
€ 2
fO/ : A ﬁ%é@éﬁ 1 8?{ G %@gé PRNEY

&?ﬁ& RGAE Iy 130 g ﬁsﬁﬁﬁP anuary
PE YRy RnalL é\m 1 B&Lens ﬁ@rslpai P (Nex,)
O/I5§5AZI‘E5TQfQYSKIADAK|L&5QIQﬁQ4&SiﬂdGB@I&SEEPU&@

Pat ent- Application No. 11/104,877, filed April 13,
2005; and U.S. Qg |ication Serial No. 11/107, 550,
RFIGEE R0 (NESE >3k he entireties of which are
rb%mmsaﬂeyj[sﬁenl\mzﬂ)y reference. Such formul ations

a t E‘”Q?m exanpl e by subcut aneous
% %§%?|%§@ 3%5 J&Qr every 2 days, 3 days, 4 days,
’@§?§H4Sﬂﬁbﬁaﬁ Nodhce per week, once every 2 weeks,
QE hahpeHeVBEY b Roge weeks; or once per nonth, once

very ot Qr once every 3 nonths. [0220]
%Gg?é‘ﬁégﬁﬁe eaégl@bnpositions can be prepared by a
pirdsledegap@¥thl SBAPNGTess. The general process for
qugQ$magh§m§g§gﬁgﬂgdjN@kpase or long acting

formul ati on conprising mcroparticles containing an
exendi n, exendi n agoni st or exendi n anal og agoni st and
sucrose for a 1 kg batch size is described bel ow
[0221] A water-in-oil enmulsion is created with the aid
of a honogeni zer. Sui t abl & honogeni zers i nclude an
in-1ine Megatron honogeni zer MI-V 3-65 F/ FF/ FF,
Klnenatlca A(i SMntzerIand The mater phase of the




hardeni ng step. [0224] The enbryonic m crospheres are

i mredi ately transferred into a heptane/ et hanol sol vent
woiaa7in€00 The vol une of heptane/ et hanol m xt ur eCmaES®E/032354

can be determ ned based on the m crosphere batch size,

typically a 16:1 ratio of heptane/ethanol solvent to

met hﬁl ene chl ori de. For exanp about 210 kg heptane

3 kdsetspdnén this pesticatbn) | by, “cxendin eaponintk ioamciné o
e r her es

Coﬁét@‘%g*cﬁ“a%l} G o S aPBAG°BE 4 MRodhf] BRRPRG" Benttee,
preferablyspivmgespotdinysheitar than It]lihge)aahém refeferb pepiide, oe hethietve

DR AT WA R
eRR BCxbrhpleKd)3 18 o?qdcfréera&f iR vnfelndev%ﬁ b?y alff kﬁoQVn

rinse off tesidual [1Tcone oi1, et’hanol
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o the colle t|o t he, e d of the guench
refb ) AL e PR e biRfCRiaL AT Gkt &tk By PEchdin
t B
refBiled poriae ¢ ﬁ’.ﬁ%“é Lo SpSmd ) fiRg a0 T6Rering
and/pt pstghd rlc;se rassaye ssuall@*stqﬁh@r andml referenge pegtide) dndc(izb ovhich

n.a tor that. vi brat
oS bR ot AP Eu B rtoln el gty R ) ot Pnding
assay twitth Rpeled @x éfdliKgefafendd baptidien MefeRdIy, héBEodifts §AB Wikl in

maxi mum_|ine transfer and to renbve any excess

sucdy 3spays athgin aflinifeohless thaph aMb and more nesferpily avithean affiviéy of
u h t f

e R T

fragnaeg ofta i‘aﬁeJem)e BebtidCopr 3 stnall efival moleztlel M@ dre embld&nent,

urs and intaining faor a long period

the( gceadmsztg_og t 1504, ipgg’adgt EVS) hq_r 1rg§qt,eq:xepﬁ1@ agonists do not
[ C

oy O G gl U B SASRAINED 1S e,

thegefevance pemids iexeddiatd. about - 20 0C unt| I filli ng [ 0227]

| ternatiyve ene al s f ducin
@Bgﬁal ned"¥ %tlﬂéc & 38 %Ef%ﬁ SIFB égf%? Hgleé‘?f} was investigated
forGaaRtutes g niflyGEIaRAL thEARNits R E;?énﬂhﬁ GoraR BHBNYitd metabolism,

exendi n agoni st or exendi n” anal og agoni st and sucrose
anq for gproyepenif it @hegdgal shavacteristicn,-aspécialindsst pertains to peptide

0 Sui tabl e
sl R 18 bR aPAG B BoBRS Sy Gt B Saione gpgnatn
anaﬂ)aig) Iagorhﬁa;d:ptlfﬁ@ rompoanid Myeeidenligvdntal. , Bxendif MhalogTagonists
I?ig Sr p%?ise of _the enmulsion s repared by \
Inchide s it g nplogsx Wil AZONEY 2By i¥pine Whishe ARl ror 4m0%?n gaturally
S e Rl B REed MR LGS
Exq:tgplﬁty c@néi@omdqgsmrﬁgiephde Emlogxaﬁm:tea&mhe fMntdre dpeg, the
in-4 C trat f .dr in solution
melrdE HERAR R B Fehbge dpeing D, e Sy Frurpasiias, fessing
dlawa5§ rredddihgafa@aﬁg iofitodd, BMRediAE Eybstp{%néﬁl GR¥ENdbRpfse the
and 18 g sucrose are dissolve . wat er F
chrprigi agiatlméfﬁatmn ofran exendin padlogi prsfeahiy nmsarialcg h@lmag@nmt

4% to target load in order to
aCtirV% tgsdgg S nne?%vtggrggleupon filter sterilization of the

qomq one nEﬁendMamgb M@&ﬂa@ﬁdé%atedfy |e§éd€1@d S ﬁ%lﬁﬂ@lregﬁdes
di ssol vi ng._ PLGA pol yner (e. g of "purified
tha%GXHeSSdlegme@ Ay & €% PRSkn an#eg wlthnams&wc@wéy as defined

| wat er i S
herfg, Tt e sp i hoafoiink) b%%%%ag%w&'?wgn% G gl afio
acup esubgitlutidnis] edditonsc at | defptidhs, 1 Qo R hithU defe@bica bR, for

tenperature. The water phase containing the

sucrose/ exendin-4 is charged to the coacervation
reactor. Reactor is then st3rred at 1400 to 1600 rpm
wi th additional sonication at 100% anplitude for 2

m nutes, followed by a 30 second hold, and then 1
mnute nore of soni cati on. ThIS results |n an |nner
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coll ected, for exanple, on a 6" dianmeter, 20 m cron
mul til ayered screen inside the cone shaped drying
woheorimes7onhi ch acts as a dead-end filter. A fi pai/usS2ws032354
with heptane (6 Kg at 4C) is perforned to ensure
. exafpté, neiBhdihAe T @RSEBodimbe, fleCiuRSRROF §8bstitRiohl e&blétfdngdor
wi.th a constant_ purge of nltrogen as at a control | ed
addﬂ%ﬁné is B amEneaagiiser lesscht #ning acilstondess.ci0 aminngeids or less 15

I o 5C. ;6 hours .at
am ORI 8 1e38 100Mhfo Hoidhior e DOMDREeiEOG 162 B IRS iffper
betwterd3y amd ], ittlesing. clogehwpas oftle 1dvem1hﬁ; e dubdhit@iods include

tefl on/stainless steel sterjilized coll ectl on vessel

one,p% BioFfe GOREIEHES GTRSIRGIOR e “pRsealiYR ciubstifutien depotess the
of r

repgi%atlﬁlﬁﬂf a?i Irtgzécft& %@?%ﬁ%@n&lﬁaﬁgcﬁﬂﬂ %1';\/8 S%%ﬂalt res1%8e
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can be obtalned from Lakeshore Biomaterials o
lysiBes ghlt?gharfpr Adpatiisnasidso or Bbéttmmngfer aspagpgitepiand Phatike  The
ot her sources

ol SR S ERTRR L oBL PR oA S Seid

subgifutibl®. y (| acti de- co-gl ycol i de); 50:50
| actide:glycolide ratio; 12.3 kD Mol. W.; 1V=0.15

(dL/g). Polynmer 4A: Pol y(lactide-co-glycolide); 50:50
| actide: gl ycolide rati o; lx oW . 45-64 kD
| V=0.45-0.47 (dL/qg). [ is known in the art
ORIGENAIf RESEDUEp| e, Pepti de| BXWMPLARYSUBSTYTETIONS
ALMydroxy Esters) by Lucke efgpR.THRhar maceutical
ARGPESearch, Vol .—19,7No. 2, Yg/b- 8T, Febr uary 2002)
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rchem-cald 3 modified) %S——g——p@&ﬁt of interaction
CYRith degr adat ion pr oduct s ERhe PIG or | npurities
GLNenmining _after preparati onASN, HE® pol yner. As such,
GLUhe PLG pol ymers used in t hASPr epar ati on of :
GLWi croparticle formnul ati ons) dea¢csERed herein can be
Hipurified prior To preparat] RBNOGINE Sustai ned release
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r _exendin agoni sts Qr__ana , Yo Pﬂf the natl ent S
| PHEge  body weight. general hTeEUt'ﬁYRqender and di et
SERnd the tinme of adninistratTHR, ALAL, AS) excretion,
THRr ug conbi nation, and the ssERrALX of the particular

TREI sease being treated. Judggrai spRk such factors by
TyREdi cal caregivers is w tﬁ{%—d’ﬂwv—mﬁn—t‘m—
VAET[ . 1Te anmourTtt U! | IE)(EI]UI II@EEE?‘IMA)E%U: l.:1

T 1 ul% LAY \WAN| CITC™ III\JII“VIUIUIaL
PR i ted,—the 1§1Le of administration, |
the type of fornulation, the characteristics of the
compound used, the severity of the disease, and the
desired effect. The anounts of exendin or exendin
§yohi st sIt ds fmﬂadrogsletskmdedfat caendie aelogs rthdlede e peptides

oA DRGSR Dl F gt o
pepti4eRit hq{bél%ﬁﬁﬁl' ?rﬁ#ﬁ ongis! 'IQSKHEX (F g 3 e orq{-'ﬁr.mnlot acid

under st oo oW ng exanp are s t

shoul d be under st ood that t hese exanples are for
illustrative purposes only and are not to be construed
as limting this invention3’n any nmanner. EXAMPLES

[ 0238] The pharmacoki netics of a | ong-acting rel ease
(LAR) fornul ation of exenatide was evaluated in a
random zed, doubl e- bI | nd pl acebo cont roll ed

e - o ~ 1 .




food or beverage, except water) for at |east 8 hours

begi nning the evening prior to each visit. Lead-in
wordi7natioon (exenatide [exendin-4] 5 ng or pl aeebas2006932354

adm nistered SC, BID, within 15 mi nutes prior to neals
resldned Al PRAGHG §cid RekidRESN CRrminhl RinBRal %@fﬁp Sl PRERond REch

| ead-in nmedi cation was_adm ni stered an ol l oned by a
as apades, esfernyi and Estorminal ketagerimedifieations sad Wétermgial eianetipnal

. ey \ e
o3RRS, SubR S BaRE o MR Bl S0 B Ui & found,
foreganple] mrthe anie acil pyreglohmpd ai&bo, two times per day

( ) . enatide injection (Exenatide BID) used in
t[ﬁj'ig st Eéyc%%rw&ﬁw@s pepliffes ipdude exandins) exgpdimsagonists and

. {or oo i . ™ .
G 6 L0, GO0 e
polyethylieho Igl}lazsl PEGY - ersfatiy adcid yhainri]ml of ivmﬁomnl@n@}?i 29., stearyl,
met acr esol .as resefvati.ve. e, strength o .
Palg&f@f%ﬁﬂ‘?f?é% f 3e i%B_ yitge 65%%)} PRLyGmIR gﬁE?:rﬁﬁﬁh agipely-his,
polPlz@é -1yR] BREpdMLalaS MIDBREATRSs 85 tHeNReRHfihd \étﬁ?]naclltin %%?élists and

orhul ati‘on of exenatide injection except
exeadin yralaghegostiiteedn ex érvtide-smalli molenile tsebistit@da) sudbuas shgrt

the 15-week treatnent period, subject ecei ved ekl y.
1t S ES APT  Bh oRlE) G At Efspi Bfomat
grolp$ e PélymePnitlecBRE \xﬂ@g@iqeﬂl& HaRe 8 HH1YRH £ e Sl@8nging from
vol une of {2' acebo LAR. Subjects were also nonitore
()

abaupp00 to aheukZ0,94G IBpltanie treat nent period for safety and

macokl et | eSS [02441] natide AR |.S..
@Qg]ai ne%ll}drhel é’glg@%? %?%UHE%{OP% 0 eilg)égt i de Went bﬁt-ﬂ?ll nt
mod#Ragerednap oprud \singelaghyenalid Ne of €-@aghue\veat thePidd thins of

r angij from7 to 9 1 days, Exepatide LAR used_ in this
amgwgvln Eeiites idhin thersequencqobihepelypepides.c Alfergtivel pothere may
| : , i
A S SR AGE ST R ALY S b e
moyyf fminloi acidsdwih fhysimbe pspafticBacidy ghfitamiceaad,i atecykt®Re may provide

dfficial S s RO 554 S5 o, Pattrd Koo seh7Bs and
5,370879)| BC6ROehBRIMRS, mep&@gﬁ@& e baebjuBatt LI HO or

of exenatide LAR except t the active I ngredi ent
thrqeenedyraeridelpeuless repl aced with 0. 5% anmoni um sul f at e.

2 ' r i_.tored. |y for bod i ght, ..
JOSAT  PHRL iyt BlofeclRE plaSR R K0 fn bl Bt O bl
groug,spidradyoby lilakdey Miod O terpiatg ot bEthe siilel dhainy SF Bysin@Nghpartic
erse evyents. In addition, blood was drawn to assess

aci& WRRIGCHHG i oy sieingn Aligmaliveydtha palyanes mealerades mggpber linked

L
conjegaieddo ede Hivoodr ireedRiie noBivBIS) tiveaghuae esiibs amiicegroup on a

perfornmed. during 3 days between Day -7 and Day -3, and
Iysig afkek 14 and Week 15. An individual 7- poi nt

G pr oAisban@HEIRESS §lesehCindaMionUrb RxEAM L Endby %t nces

measur ements obtained preprandial (within 15 mnu
havinrg greates thive SH@lsyquence identity, gressers thane@Sbirsequancs identity,

[ o0 randial (1.5 tp 2 urs after the neal
el A 20 RSBl RTR Rl st Prcs R SR Bopl ¥Rt ban
90 ERYUERREIIentiGS drék@nthah @%Oibqué&%%]enﬁg,a%ter than 97%
. exenatide was quantified by a validated Enzyme-Linked

SeqPEReE HESHHI <lit ks Bergent BHersity betwasaniite endaf7%, ti abisfesence

re . 262370 . i, agnost j
expCpertide” Rf eipple, (L SHQ 3y WER, o 2R, 9, tponted
seqhemvey thanéaf, whsreipaxitl i thuakcatdd Byquntdst ¢dnesinilha i rladsornioesnino

(Snyrna, GA) using high-performance |iquid

chromat ography (Davis et al., Diabetes, 27:102-107,
1978; Cole et al., Metaboliddm 27:289-301, 1978).
Anti - exenati de anti bodies were neasured in a simlar
fashion to that described previously (Fineman et al.,
D abetes Care, 26:2370- 2377, 2003) at LESTCO
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Week 15 of -4316 ny/dL (neanSE) and -399 ng/dL for the
RoHoAd 2.0 ng exenatide LAR groups, respecty 006/032354

wo coﬁpared to +1812 ng/dL for the placebo LAR éj;iglh% f
After 15 weeks of exenatide LAR treatnent, nean

acldsaﬁttléﬁgz@ bRSi{tPacid sl GOt 28 labifo ¥oRdsS afl8dst Bg/aﬂhn@@ddsl 8Bleast
Llnthe08and20rrgexenat|de LAR grou
v\g SI equals the

35 @nrgmaace@s ta laa3B 3&g¢mnow@1d8tq¥eNpil sRE02HAR
2A 0
s BB oL TR 5 0 R 8 B o, s s

heréih Odegh&@fe adhtisy raférd o ARBMpaN nagedabtivgeh tv@@ ﬁhogéoum s8ing
concentrations at baseljne (placebo LA‘@P 203

starglapgl plgorithps Vel éﬂ}OWQ ip % artlgfs RS/ BRYOimERfy ke gyﬂtbeyfor
1

oy g8, A0 13 9 ALY B0t 60 St

algdrth, W@eretam éz@ﬁdlﬁgfdﬂexaﬂplé Sﬂ) IDANQAY iy egiéndimA is used as

t henean avera bl ood cose concentr.ation .rose
the FelErepHoseg 156 TS SERHE P EROUEEF B ALy RIS SEREAS pver
its %H%r nPaRE Sﬁ@@@b@%&rﬁ&@t@%l%s%?ﬁﬁtcﬁ@@ ﬁﬁﬁh&t@ﬁéso&fd msertmns or

ease exenati de LAR groups, W th
deletoymiid dxslerembnapy;sﬂl?hnagid pahe paxampgr T e (fomﬂ @syleld

h.as oldvv| 0 atide LAR co
mofey OIGRREASS ToARR ey 6y ol acBavite GBEPOBIATARE ot of
parﬁrﬁQtHP @Qué’st fdrhie f9ntist Wl S e@Raiie 65 ls&RfoFRamUhe Maidximum
3) for both exenatide LAR groups and

Slmlﬁvtgfrsegmﬁn«teT gprieache adbéch usks ylybrovd 1 e wakshedriasidue and -

for &ergr)]c’sgg ﬁ‘xgd ge&uﬁleﬁé:)r?m Ien‘ty\g %1&%5 af:“kr%:i% % @c}?xtde Or § ngle amino
a(:1d)1 W@teﬁ?/a@%ll Ma?lD B38h W&YA‘HIBC(ESX%)V @nkeftions tahé d@leﬁom;r(d:hdels)
exenati de LAR _groups res&actfl vel ar ed t%n
X, o VAR Gt /1 ARk (SARE BB Of FESHEP ithg elNen ARssF
orcg%ﬁ‘ﬁsy at ed hem)gl obi n values of 7.2%and 6.6%in the
exenatide LAR groups, conpared to 9.0%
f[o82]t he mel &bmdm\alegmgmmth ot Retsvity 1peindfeﬁ108©ﬂescnbed in

consiighis one BlanABalirSa SR N el BBAEP e A

198H, QHAN&L msv&%@ﬁmnexgdm ob &ﬁmb ate@ rarsRg Ll\%héhttéﬁ No.
<7/% at Week 15, conpared to 0% of 'sub jects in'the

10/p8htehowhinR glamm thEi beneéit 205) U@oz’etrpt Bbpiliopdery hyerial No.

coPFEATRIR AR ESe ol bicheR R Bt R RS,
\fe@jq 15 Other 3nd¥él Zxk@if 3aralopf witht @gonmdacmﬂy gintlude those
(Figure 3). Body weight was essentjally_unchan eil for

deacnbedomcm@ne&l@mn@f@l&ﬁwﬁeﬁw%&b@ﬂ%ﬁ%ﬁ%& 210, filed

NokQabd 14.11doR gu@é‘ﬁ UNG%IS% m h%og;{)}a%ﬁﬁ&t” U.S. Patent
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] el
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to the descriptions of the speC|f|c nbodi nent s
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forth are not intended as being exhaustive or limting
of the invention, and that many alternatives,
nodi fi cations, and variations will be apparent to
those of ordinary skill i% the art in light of the
foregoi ng exanpl es and det ai | eddescri pti on.
Accor d| ngl Yy, th| s [ nvent| on i s | nt ended to enbrace all
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bet ween about 170 pg/m and about 600 pg/m.10. The

nmet hod of claim 13 wherein said average plasma
woaoransat i on i s between about 170 pg/m and abows206032354

pg/m. 11. A nethod for reducing body weight in a

Augutb | &C199g o etitiedi NIetaddy FirSR &fuldihgt @a@roﬁu@dtﬁﬁf AcRvidgeds s,
or_desirous of weight reduction, a fornulation

Paf@%ﬁréppléw@néﬁp ARES6Fs veich tsaa tcoptirmationiropant of dV.8c Petnt
h 0 C endi an .exendi

AL PScONR. SO0 ISLIAN R0 TSl Ny

incerpofated pntefdrenceni nt ai n a sust ai ned m ni num pl asrm

entr on_ of sal(g exendl n, .exendi n agoni st or
I0ERG ' hhr Byon g3 die “Bhetess s esome: SRty rierude those
deRABLOHh Htbily oHleaGiep Af?ﬁeaﬁoges&f P IR SRATHSHE DGR fred

| east 12 hours at Teast ays,
J adueyazsi 1398} eptitledsfUdead Hxeddine axd Agdmﬂ;te dheredf fve eieSReduttion of

oo e U £ ignmpiiiaton 5o W03 a8 sur claitad marty to U
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at | east 200 pg/m . 13. The netho
lncﬂmf@dwbmf@er@dst ai ned m ni mum pl asna concent rat| on is

t 5 / d of. cl
511" e SF nB Eiendll; piinn Satn@emiins ARuHY, andbe Shise
deslcﬁbé‘d 1n2&‘9m’ﬁdvil§ﬂowr£b5 POh@ppBEARE Strial Nal PCI/GSoNe0 A0 filed

sai d sust ai ned ni mum pl asma concentration is at

Janparysd, 2000 oitlad “Ui% of Frendinst andoAeiniss Theneofi fandedilation of
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No@arm,mg;\aiume dlannsnpmmym asSeProvisiosd tApplication No.240/175,365

fleg iact, L0 B0 Vit Riehy RSP R BY RS | ot
Iregst  SO08:1P Ybthdr- Jegen-ﬁi‘ﬁ %ﬁ%ﬁg\éﬁ%r g%&hﬂ‘ %&tn@‘gﬁ 1§élﬂdes Fhébe

sust'ai ned m ni mum plasma c¢ on I
desathlosdt 1n1m11pgﬂ]mo“alnd mdstppbcr@mpgﬁe:ml NﬁOPCTﬂéS@Cdﬂ)OQ@d fifed
cl ai i d. sustained m | asma
ranfyed T 0Py Shited B B dteonhs HogrieBormgatb Mathoss of
Adpgfistatiod Therddfe Wed. hpsleRCABPIHaNEN 1190. a@D’/S@"%(PfWHEE claims
precedi n cl ai ms wherein said subject's body wel ght 1's

Pncrrém R EeP- Byovagionad Appligaion2%. 6¢Hé6;$§0 fidnd Javey d#ntPIowhich

20, wherein said subject's body
are&e@%étg)gg}%l ﬁfora% %f/ﬁc%t | east 5% 23. The nethod

@@EBQ)r di it Oothxﬁy eﬁdﬁﬁhrofar@lo@ls meith hgbrﬂﬁ adiigivelincls® dhose
desSH !ect s bo ht is reduced at | east 10% 24,

418t SOBHRAY. Gle § GloAanleadne S@fla]cN81 ReTAUS03/ 10§99, filed

}M@ S b Q.gﬁiry t
Ma easf2 @8%%g%ﬁjTﬁggﬂe‘tEﬁ acA%J r %n%d@gfagigﬂg g‘lﬁg erealtOdS of
Adwiragtration Ther@d,” UiferRitent sApplication add.' m/mwmlgbm dlfms

prid 945 s oo leafil No. 10/ 55 20, ARE NS LOF B pbieh Se bepy

inc¥pblatid bySefeldged by at |east 40% 27. The rret hod
accordln to any one of clains 1 to 20, wherein said

¥l ect ' Bilbgdlierwexegidin janalogsiuwdh hgonat hatavity H0Yede2@hose

B ety

Janhz&ﬁs 14 5 2p@d n éﬁ;tlea9 ‘MBI AT Cluapeh ! SififedsRndN YU SN EPint
wherein said subject’'s body vvelgt i's
p

APH@&%%N%Q%@ Bahsvhieh Graws dsioroto T Rrevmmal plication
d
o JEE LT SILONIA IS el edordB st

pounds. 31. The nmethod according to any one of clains 1
to 20, wherein said subject's body weight is reduced
by at |east 30 pounds. 32. The nethod according to any
one of clains 1 to 20, wherdin said subject's body

wei ght is reduced by at |east 40 pounds. 33. The

nmet hod accordlng to any one of clainms 1 to 20, wherein
sald subject 'S body MEIght |s reduced by at Ieast 50

a o o o




4 1. The method according to any one of clains 2 1 to

37, wherein less than 5% of said weight reduction is
wduaer7ioe410oss of | ean body mass. 42. The met hodPCT/US2006/032354

according to any one of clainms 2 1 to 37, wherein said

viedtiht r stllicbihen exsndint amhliegst mlﬂnstgomﬁt laetivity Oilylude those

desih S POt SR PR N RSB T orh fled

M 0530 hobh %hﬁé‘d COEPS 13 dAdind hnd MHRLstOThAEof 62 "ﬂ@ﬁmeﬂt of

pound sel ected fromthe roup consisting o
Ge@xmrml nDiahetee Xdelditus,”a ginibs clainos pitonéyetndUrS a@:ppheatlon No.

i R R e R e P

é[gsml st gfilley@esi exendial 9@1@@0 Riifd 2@bnist dcB9Sy ihéRlde those
pg/m for a time period selected fromthe grou

deeohe i porgmonlamiedaT ippiadivauSetl o JuSablgagsd, sied
[4 3 b4
PR35 B8 By, AR oM Bhure EHERT or ERIRSS 0o GLp1,

U.$. epe&éntSAlsmﬁhh@n NaNd9/aR2,/1 85Skhich rediiink qanoﬁéy tol ES .Nefokiztbnal
of claim43, erein sai d sustained

Ap@beﬁé@mh?@tﬁ%w 5 1322aﬁ16<|1 Egruary0s, dgp e Wgwb arerhggebpp fnspported
by & M43, wherein said sustained mni mum plasnma
oncenet ration is at |east 225 pg/m. 46. The nethod of
qoasim 43 Stilihethe nexeadid snmdogsi with pigasish actinite ninclaté othose

dosghiBRbith SERMOR LB RAT Sharli e R e RO R D5t 78 filed
Felkrﬁlé‘xy 113%099ém1ed4§1ybﬁhepcn% AdesOfith | RidRAHR PHPEREN U.S.

sust ai ned pl asra concentration is at |east 350
Pategt Application Woel HRiHAB whick kreihereby incomearated by agference.

S50 etk T SEa P oo g 47008 kol Ton be
1ndi’éa@e$ﬁ?or(é§l ?Iét Bﬁlﬁd:tﬁzﬁltyllﬁ tid ash58 HescpiBOd RereiH. - Effsbts diftRendins

nmet hod of claim 43, wherein said sustained plasma
or caseedint aZRiseh ons berst weekght aandyubodyy (POWPWFm’an@ﬂab% udeiid,
The s ‘
R AT e e U o TS
equig4lemt Iﬁﬁﬂioasb ot deBoiniae effe@on Tbdy weighoBMIE boﬂya icomAdsition
wherein said diabetes is type | diabetes. 54. The
blopdihigsetlAaicts 43, wherein said di abetes is type ||

Oth?Ft €S CeRBin ?é@s@gd?{e%ﬂ AL il Ae6hist! YGRS ir{éhfae

ect in nee conprising adninistering t
ex&mlnxdék{lj-ﬁp)a (SEQ 3D MND:AuH GyrGluodiyr ThsiBhg Tm Ssrbep LemSeaLys

atp g GELERGRIE AR il ha: T o h e Stior LR E &R o Gl By

ex@IANL L -3@ 2Rl [SEQAD'RONES: 1Y Tl Ciie Wy tTar PBé Thasé A Leu
aver age asma concentration of said exendin, exendin

Senbn l\@t @neplyi Gluahial By AgokeusPhafle &ilu|Tgpdieutlng Asn Gly
AU, o LA RIS G 14 PR PGB v s

AsFﬁafat Se? Id8YGIn Mkt Ghastu Ghda&esVaHl’\rg EaﬁlPh& TiweGk, T@t Leu Lys
east 2 _weeks, at |east 3 weeks ast 1 nont

AT 51 eBEthe xendimamimidn e Tafone Aisely Shechehohe
n@@%@} gglg %g%%ﬁ /L%u%ﬁg gneﬁﬁ mvﬁ gﬁg‘?e&ﬁ%ﬁé‘ g[@f’lﬁ@ﬂeu
Lystandbly Glyi RtoasSee Bag@l;pAhast RrorRre Ser-MH, i latu, APhd ex@sdin-4

e e S B L 58 0 s o

Leﬁ gGluT'@ﬁu nEiuhath 8fa) CA@l M Phe IS IRL nPlﬁ-;a 'L@u qys%r ﬁgﬁ‘«NHZ] and

: | asma goncentratl onis at |east 300

Tips a2 e hendin 85 -28hsmiderSEQ B hT(De}‘hQ{as ﬁihaﬁdm Gly Th Phe
concentration is at least 350 pg/m. 6 1. The nethod
of claim55, wherein said average plasma concentration
is at least 400 pg/m . 62. 4The net hod of cl ai m 55,
wherei n said avearge plasma concentration is at | east
500 pg/ m .63. The nethod of claimb55, wherein said
aver age pI asma concentrat| on 'S betvveen about 170
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68. The nmethod of claim65, wherein said average

pl asma concentration is at |east 250 pg/m . 69. The
wortdtad4bd cl ai m 65, wherein said average pl asprar/usS2006/032354

concentration is at least 300 pg/m . 70. The nethod of

TheSei ABpoben SerdIyeiGIn IR0 G18'GH BYE AN FaDArLDAS RN %éé‘@hpﬁhé Beu

at least 350 pg/m. 7 1. The nethod of cl ai m 65,
Lyt sai d average plasna concentration is at |east
pg/ 7 . f [.m 65, wherein said.
i\g/ée)éljag e plas r%rrlalléll-lg(ger‘%1 22%11?? gt ?18 n %%@eatoql b tPr%SGSP pIEY?ﬂ%.O‘?S are
phaFmecentichityd atepthtde nybisS, ofihthe etompainds ave rfageuld aSVEI and
concentration i.s betMﬁen ahout 170 pg/m_and about 600
phasmautical pomprsitigit Mglydwe seidgompenndsgad saltsherept

average plasma concentration is between about 170
m&labout 350 pg/m . 75. The nethod of any one

he p ' [ rei:n.sajid.pla : .
Jooor: PERAER RE G npdeEhiey U8 B35 Roge despgbed in

U.SThEronizidnal AgfpliastionoNe. @0/065A40F ndwt U.9.4Patéhte hObRcatioh dNo.
/pl asma . congentration is maintained for at | east one
09/ReeR33, meludmg compaimds of the igrmaae(LbiSEQ BY NO:15k o 74,
wherein said plasma concentration is maintained for at
| east two weeks. 78. The nethod of any one of clains 1
Xag0X a4 XaahetyeX ans SaiagXpd,a6nmp Xaan€ens rati on i s mai nt ai ned
for, at J easy three ek 7 he thod of any one of
Xagy éﬁaﬁ% }}fat%&aﬂ“&%é%?lﬁ el 2‘1?)%3%} A¥ncentration is
XaiRXBA, 308 Xa01, 0k, XAS! xONEXMRNLD. 80 The method of
any one of clains 1 to 74, wherein said plasm
concentration is maintained for at |east three nonths.
Whgl%in The nethod of any one of clainms 1 to 74, wherein
salrd plasma concentration is maintained for at |east
XaglixHAEHsr THZ. The net hod of any one of the preceding
clainms, wherein said forrmulation is adm ni stered once
Xagg i35, G Al¥peTWet hod of any one of clains 1 to 81,

j ' .ormul ation is adm ni stered every ot her
Xa%gsg%%fsﬁ%gﬂéfet hod of any one of clains 1 to 81,
XamhieAdi or Baj d fornul ation is adm nistered once a

week, 8 e met hod of any one of clains 1 to 81,
Xa%ﬁ%f*@ﬁh%lﬁﬁoﬂi? WHPYAST s adni ni stered every ot her
Xa¥Ve€ithr §&er;The nethod of any one of claims 1 to 81,

wherein said forrmulation is adnmi nistered every third
Xaagaehla, 83 orffhe; net hod of any one of clains 1 to 81,
Xawhse}r\ei nrﬁ&i;d formul ation i s adm ni stered once a nonth.

B> AN hod of any one of clains 1 to 81, wherein
Xa@@isd%lﬁ,%dﬁyl]@,t‘i/&m?érﬁylg@@nebﬁMéE;ed every other nonth.

89. The nethod of any one of clains 1 to 81, wherein
XaypiscAlp 6F A at i on is adnini stered every third nonth.

0; .hod according to any one of the preceding
Xaagfrasizirr%g%r%g%r ein said formulation is admnistered
XadnisrAdeenGiisl y, transnucosally, intranasally, orally,

intr scularly, -transdermally, by inhalation, or by
Xaaﬂmsrﬁj%ey’ h&rﬂeﬁfyégly‘éfl‘?’g%l OgMe%/?The met hod according to
Xadil RiATy BPGrpherein said formulation is a long acting or

sustai ned rel ease formulation. 92. The net hod -
Xaacisdddonglt;0 any one of clains 1 to 89, wherein said
x for 'R#l ath&n is adm ni stered by subcut aneous i njection.

%8S SR8 Wb hod according to ciaim92, wherein said
XadiPisMabhatvap is a long acting or sustained rel ease

formul ati on. 94. The nmet hod according to any one of
Xagphis Adp ecAti:ng cl ai ms, wherein said conmpound conpri ses

exendi n-4. 95. The nethod according to any one of

claims 1 to 93, wherein said conpound conprises

exendi n-3.96. The nethod according to any one of

clains 1-93, wherein said c@npound conprises SEQ ID

NO. 3. 97. The nethod according to any one of clains

1-93, wherein said conpound conprises at |east one

menber of the group consisting of SEQID NGCs. 4 to 8.
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conmpound conprises SEQ ID NO 17. 102. The net hod
according to any one of clains 1-93, wherein said
woaogaasmo conpri ses SEQ | D NO 18. 103. The nerbooas2006/032354
according to any one of clainms 1-93, wherein said
Xagpigldnd Legnpri ses SEQ I D NO. 19. 104. The net hod
according to any one of clains 1-93, wherein said
Xagep Hdlandice Swpet tghthylabaning; NO, 20. 105. The net hod

erein said
Xa%gfsq%ﬁn L%Q ri 1@ 9@&% tf%lbﬁli(%@%c}ng%w >The net hod
Xaamsoﬁk]ﬂ;@lyldroksgny one of clainms 1-93, wherein said
corrpou C ses S NO. 22.107. The net hod
Xaggs s nf@ f’)lgepéJ g’fy P¥i%s 1-106, wherein said
Xa@FQJAﬁQ)}Lblg. overwei ght. 108. The method according to
aim 107, wherein said subject is obese. 109. The
Xamtsh‘tidoabgmr ding to claim 108, wherein said subject
x haslgz:1 mass index greater than or equal to 25.
%3 i ARG hod according to claim 108, wherein said
7, Butgrect has a body mass index greater than or equal to
30. 111. The nethod accordi ng to any one of clains
1- 4NHaherei n sai d subject has type | diabetes, type
Il diabetes, insulin resistance or inpaired glucose
tol eraffte. 112. The nmethod according to any one of
cl aGnsGl=22, wherein said subject does not have
di abetes,_insulin resistance or inpaired glucose
tol@ryefﬁ]é@(aaill@ The nethod according to any one of the
pr diBz, Wherein said subject is a human.
GGSQE@@( t'hod “&ccor di ng to any one of clainms 1-113,
mhe@ba(hlys)éaagi SulSeeZt, i s an animal. 115. The net hod

accqrding,.to ¢l ai 14, wherein said animal is a
rfgé'lély%i ézﬂ'ig %ﬂyhé%j according to claim 114,

V\hed}g,l@l SD?daﬂ QRisERLIY Rlagz, domestic animal . 117. The

nmet hod according to claim 116, wherein said donmestic

ani Gyl GlysXeas csmpenGnAiXamed-Z2, 118. The net hod

acc I er | n a| d donestic ani nal
(gfyd(:}]‘ygg d% SS&%@& f?lh h%rd for reduci ng body

we. GRIGI§OMaL;| St Ber GHNARIXAag Xitg, Ria;Weekl y subcut aneous

|nject|ons to a subject in need of, or desirous of
BfoL, retferc P@ﬁg ae tipdrpendentyidirai hemoprelisa s¥iyp,

4H>Zv° “ﬂ%%f@%ﬁe"zﬁ %E?%a’ fleb - ARuPER YRy BN A S
eerhdsFOHa:m -M¥Kgndi n agoni st, or an exendi n agoni st

ana in a mapner. sufficient to rmlntaln an average
Pm}s‘asig%t é’Gn‘E‘%’i‘?t é?l thyiie OF 2538p.0X a3 idia Xaskelain XefoniSta,

Xadl, XA 031 ORXaR0ORU 54 )&fagoa%ae{z?%%, Xa RO, RUEL afld
peri o rre el ected Tromt group’ consl st I Ag of
Xa@aﬁarleé\é&.t 12 hours, at least 1 day, at least 2 days at

IGRT S TRt -ﬁgisgaow“sﬁ%waﬁqi Tt N pREycine
andﬂﬂ%ﬂ@ﬁalhﬁ@éincﬁldwm&Salkﬁl?éa‘ouﬁs !ﬂ&t&a&pfeo 'bf negUbbhids BaBY¥n

i ght conprising adm ni stering by weekly subcut aneous
atomﬁj%@fi&mécqrbomat@mj ect in need of, or desirous of
ht r G r su tai ngd r.e
Bl attro i By, A0SR ha S Bhpe bR ST KPS e

Mompm@tﬂblizxﬁlesmﬁ:d fromthe group consisting of an
an exendi n agoni st, or an_exendi n agoni st

xendi n,
g‘H&’Pbg ifoydedbar ghose e«rmp@}néﬁwh@mrr%{mlaﬁw a mini num

B e AaRL r2 theE sBimpd e AR o JE TR o300} or
Mettor a time period selected fromthe group consi sting

of at least 12 hours, at |east 1 day, at |east 2 days,

at |l east 3 days, at least 1 week, at |east 2 weeks, at

| east 3 weeks, at least 1 m8nth, at |east 3 nonths,

and at least 6 nonths. 121. A nethod for treating

di abetes conprising administering by weekly

subcut aneous |nJ ect| ons to a subj ect |n need of, a



concentration conprising adm nistering by weekly

subcut aneous injections to a subject in need of, a
woang/eaeciing or sustained rel ease fornulation PCT/US2006/032354

conprising an anmount of at | east one conmpound sel ected

floooa]t he Bgeaplarycongionhdsge dfosa WhepeBhd)s isaty &% pAdi N
gﬁonlst or an exendin agonlst analog in a manner

103]ci eRremBlanhi AOEPOHISR Ajer dbesep| where c¥ercenisr alieconor

X [ alog
B e g o A S N A
t[ohed]sel Bmvediadf are mbmbeurgisauhnrmnrﬁaesi, I Xz XAl aifieXhasddre
dgours at Ie 1 daﬁ_1 at Iea Q%@é at |east 3
indgpgndently sqleek R feomgprqliggthioprakigiead Naglkylalagines
W@@@ﬂ aprdrears &Z%Hﬂ@ﬂ%% at least 3 nonths, and at
. e

ast” 6 nont hs nmet hod according to claim 119

dﬁl@ﬁo Riederebly Zg 3 -0Hbj ect al so suffers from
125. . Th

i tes,or i.np |red ucose tol erance.
o5 eCmtiRa0 b5° aboRER, plufdiies mpcmdaggfonnula M
whéRel &, SRIHs HPIRCInors ﬁ@f‘éirabﬂ“ﬁlé”Xbeﬂ 3G is Phe or
reduction in body wei ght. 126." Thé net hod ccor ing t
na@ﬁlyyl@ﬁ@nngaﬂlajs ﬁ@u,]gegt}lg]gcmme MaitnXazai 1§ Pheer ag[ehthylalamne

0 tr 0 n abo 170 nd. ab
Xaf RN G KA, R e eosEtF Spisho
Pro} h8mbaflinehBiopiolinG o N amemaﬂﬁe CM@)@@ﬁx‘efe@iﬁl? 7, isSNEBt ween
about 170 pg/m and about 350 pg/m. 128. A nmet hod for
{PEG]Ti ngAgrasiRede ong BRPR| BRI cxamRl Y SOBPPRRAstigelade those of
n f
ot ok o508, g Aok e IO e KRR i e
is Aﬂmmm’[ﬁat;eXm @uplac Bhes drstidphthyidflaing Xaee idlh, or Ser; k2R Ala, Ser

0 r an din st anal n a_nanner
or ZiE Bttt bR 7GR orts STp v B AR RN Alei a5 Ser
Xa®h 1§Rléj0@8%n§th£‘13 1se)§ﬁrkqf'(frlnaﬁ%l7 %A%L%@ﬁ(glggé gylgﬁfafnggXaals is

agoni st of bet weenabout 25 pg
Alg orrfelupEeiiads kel ez €iledXdarpimAlher Glwdferagds é\llasbn Vigi Khazgis Ala

t .|east 1 t | d
or D 30e3 iy B et B o Bt Bl B8V Gior T
butb@?&ﬁne:% Xoeg K§A1aat;hh 828 Ep; IX ik Mla arrplo@ Phb; Bad)PRLAE or Leu;

t | east nDnths wherei n said admini stration
Xagpo ds Akoer ks a(laﬂzsllfn Amer A rﬁlrlé @H= rNHm@W@znéihg ly-Z,, Gly

Gly Xﬁa?g ol ,9(‘3“‘1‘&%@?% z]‘2 G yS(I}I g SEsbLAL tﬁgﬁ:ﬁ% @8; | S Ser
Gl;nﬁi gt (Itlgerdagvm |SegthAla-tZg (Qiy sie 3&31? lcyraﬂ]SEt sm;ng%a Xétla35-22,
|1 S ec I N nee (0] oweril n asti n
Gl iRee: S §difiide Xams Soisrtrs (e Gt abra et S0 la Xide
Xae!g? ah;sonexarresnd X6, eal 8dhal, rb%ﬁagl e Ip%ﬁ&’éﬁla ﬁbﬁ%bﬂaﬂne

an exendin, an exendln agoni st an e end
thlcag@lmesor Efmtbglalanma, auhBe bemgf-ﬂH: oe HNHQ,q)rmdBd aham na more

thaf] BB R SRR S Sah G S BataEH 6 ar. a6

Xafl@/ Rha;aMKaalf) OX 9/, WaahQ Ka@zgt Dﬁﬁzsp?irabﬁdanaek%§ aft AILMOther

the group consisting of | east at 12 hours, at |east
CXeITY | Cﬁﬁle@é&thIUdi%Mboseatsetl éia“dt ig Be¥s ap;dtcaﬂmas&enm No.

roily b o8t AOREES, 13! BBl S B8 o

Combé\l[rﬁﬁs’l’llc&ﬁuﬂe(ﬂﬂﬂﬂeﬁll e@tcbﬁltpb@ﬁﬂsm not result in one or
of |ndu0|n ht | gss, reducing appetite,

%@F‘?m& rﬁ@? eh §mberimens provisgd e cpmanends) where

Xa%. Eigéisﬂgﬁﬂpﬁf’ﬂéﬁﬁﬁélg%m:ﬁ}lg@ﬁ*epa%?%i%ﬁs B tine, and
Xame edPlef, Tyuohndphénidimmite, nsoré praferablyi Rie & aaplithglahgin@nThese

anount of at |east one conpound selected fromthe

group consi sting of an exendin, an exendin agonist, or

an exendi n agoni st anal og i44 a manner sufficient to

mai ntai n an average plasnma concentration of said

exendi n, exendi n agoni st or exendi n anal og agoni st of

betmeen about 25 pg/n1 and 100 pg/n1 for a time period

L oy o, A~

o o



MacConeil , Leigh Taylor, Kri sti n <120> METHODS FOR
TREATI NG DI ABETES AND REDUCI NG BODY WElI GHT <130>
w0288k 706150> 60/ 709, 604 <151> 2005-08-19 <150€T/US2006/032354
60/ 779, 216 <151> 2006- 03-03 <160> 142 <170> M crosoft
cotipbwaiadvil DeQess Suscefiive 8 oxidatiPe-déRaAtion2 bath ikkwitoderdna vivo, as
ﬂ rridum <220> %&D MOD RES <222> (39).. (39) <223>
wel\ap BRI SO FORGNIS-G u Ay Thr Phe Thr Ser Asp
Leu Ser Lys Gn Mt d ud u1lb510 15 d u Ala Vval
lie @ u Trp Leu Lys Asn Ay Ay Pro Ser

5@1 g@ 132 Egquig gg@ﬁfbwﬁg 3@3& Eat&@%'iso%ﬁdﬁaé %sz dé&%l%gd in

rma suspéctum <220> <2
U.80PrdRESo12 22ppl{c3fdn Nd. 38)/06202> navt DAT] (Hatenﬂomphzatidn No.

0983t 5e] ingdinggompoeadh oK% DEMIACDILED TBHIOTIOE &b Tr p

Leu Lys Asn Ay Gy Pro Ser 20 25 30 Ser Ay Ala Pro
Pro Pro Ser 350229wol _Seq Lst .txt <210> 3 <211> 30
Xaap X2, MMAXMSM&@;@K@@@@&QX%O <221> MOD_RES <222>

30) <22 AM DA Hs Ala Gu Gy

Xa%‘ &45%5( %@é RGHY @gg&ﬂﬁr&?_aé% Gudy 1510
Xalaﬁ)@a%ﬂagg )%334}(%&5 Shbhs RAgy, k@, @2 Trp Leu Val Lys Gy
Arg 20 25 30 <210> 4 <211> 31 <212> PRT <213>

Hel oder ma horri dum <220> <221> MOD RES <222> (31)
W %31) <223> AM DATI ON <400> 4 Asp Leu Ser Lys G n Met
}@r ‘du GQu Ala Val Arg Leu Phe lie Qu 1 5 10 15 Trp
Xda?isHﬁéSA{gsrryﬁAAaGIMvB(VaB&rN&mu Ay Ala pro Pro pro

Xasas {s 8269 C%l?f, 13%?&1 o<rZ’Ilh?r>

Xaas is Ala, Asp or Glu;

Xaay is Ala, Norval, Val, Norleu or Gly;

Xaas is Ala or Thr;

Xaag is Ala, Phe, Tyr or naphthylalanine;

Xaay is Thr or Ser;

Xaag is Ala, Ser or Thr;

Xaag is Ala, Norval, Val, Norleu, Asp or Glu;
Xaaig is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaay; is Ala or Ser;

Xaajz is Ala or Lys;

Xaays is Ala or Gln;

Xaayq is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaays is Ala or Glu,

Xaayg is Ala or Glu;

Xaay7 is Ala or Glu;

Xaayg is Ala or Val;

Xaayg is Ala or Arg;

Xaayp is Ala or Leu;

Xaay, is Phe, Tyr or naphthylalanine;
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<211> 38 <212> PRT <213> Hel oderma horri dum <400> 5

H s ser Asp Ala Thr Phe Thr Ala G u Tyr Ser Lys Leu
woew7Akgobys 1 5 10 15 Leu Ala Leu G n Lys Tyr PCEWSEH06/032354

ser He Leu Ay Ser ser Thr ser 20 25 30 Pro Arg pro
Xaby; 05 BV ab dreu3pertAaBRink, teR byl cind b2MdRRT <213>

Hel. oder horri dum <400> 60229W0 seq_Lst .txt H s
Xa%%rlsgg’pG A AHE Phe Thr Ala G u Tyr ser Lys Leu Leu

: leu Gn Lys Tyr Leu Gu Ser
Xaﬁsé@ﬁ%?@})lfﬁ%élgm éepgﬁ#}ﬁé@?lhgo 25 30 Pro Arg Pro pro
Xaggis 8B orIE0> 7 <211> 35 <212> PRT <213> Hel oder ma

sus tum <220> <221> MOD_RES <222> (35).. (35) <223>
Xaggey Y$400> 7 Hi s Ser Asp Ala lie Phe Thr G u Qu
XadXhs SBforlaés; Leu Leu Ala Lys 1 5 10 15 Leu Ala Leu G n
Lys Tyr Leu Ala Ser lie Leu Ay ser Arg Thr Ser 20 25
Z;800H,0 Pro Pro 35 <210> 8 <211> 35 <212> PRT <213>
Artifi. cial sequence <220> <223> Exendi n anal og <220>
<22T3"WOD_RES <222> (35).. (35) <223> AM DATI ON <400>
8 HGlpzser Asp Ala lie Phe Thr Gn Gn Tyr ser Lys Leu
Leu Ala Lys 1 5 10 15 Leu Ala Leu G n Lys Tyr Leu Ala
SerGﬂY@Yté:u Ay ser Arg Thr Ser 20 25 30 Pro Pro Pro
35 <211> 30 <212> PRT <213> Artificial
seq§ n@gb}g% > seq_Lst .txt <220> <223> Exendin
anaGbgGlAR&s, Sertil,s Gy G u Ay Thr Phe Thr Ser Asp
Leu Ser Lys Gn Mt G ud u1lb510 15 d u Ala Val
Arngé{ilYP’%@sl P& SFZe Trp Leu Lys Asn Gy Gy 20 25 30

<2 1@?}7 éﬂf Xah 1Serdr é@yl—%;, PRT
Gly Gly Xaas; Ser Ser Gly Ala-Z,,
Gly Gly Xaaz; Ser Ser Gly Ala Xaase-Z,,
Gly Gly Xaa3; Ser Ser Gly Ala Xaasg Xaass-Zo,
Gly Gly Xaas; Ser Ser Gly Ala Xaass Xaasy Xaasg-Z, or
Gly Gly Xaas; Ser Ser Gly Ala Xaazs Xaag—, Xaasg Xaasg-Zy;

Xaas;, Xaags, Xaaz; and Xaasg are independently Pro, homoproline, 3Hyp,

4Hyp, thioproline, N-alkylglycine, N-alkylpentylglycine or N-alkylalanine;

Xaasg is Ser or Tyr; and

Z, is -OH or -NHo;
provided that no more than three of Xaas, Xaas, Xaas, Xaas, Xaag, Xaas, Xaajq,
Xaayy, Xaayy, Xaags, Xaays, Xaa;s, Xaays, Xaay;, Xaaje, Xaay, Xaay;, Xaag,
Xaags, Xaags, Xaay; and Xaayg are Ala; anci provided also that, if Xaa; is His,
Arg or Tyr, then at least one of Xaas, Xaa, and Xaag is Ala.

[0111]  Exemplary N-alkyl groups for N-alkylglycine, N-alkylpentylglycine
and N-alkylalanine include lower alkyl groups, for example, of 1 to about 6 carbon
atoms, or of 1 to 4 carbon atoms. Suitable compounds of formula (II) include those
described in application Serial No. PCT/US98/24273, filed November 13, 1998,
entitled “Novel Exendin Agonist Compounds,” U.S. Patent Application No.
09/554,531.
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<213> Artifi cial sequence <220> <223> Exendi n anal og

<220> <221> MOD_RES <222> (30).. (30) <223> AM DATI ON
we200702400H s Gy Au Ay Thr Phe Thr ser Asp kewuS006/032354

Lys Gn Mt @ udu 15 10 15 Au Ala Val Arg Leu Phe

(0112 G In drepenteidirhyist, AR eicbiydifaialds A6ud0 t1odd Yhedeln Xaa,
. S211> 28 <212> PRT <213> Artificial sequence <220> .
is spdla enlerypln Mara prgleesbly Xaaps His poB IRENosp preferghig)Xaa; is
His.- (28) <223> AM DATION <400> 11 H s Ay @ u @y Thr

Phe Thr Ser Asp Leu Ser Lys G n Met Gu Gu 1 5 10 15

EUL3AN a Rmividad grelthoseRioepousds@fforhiyla BuvhetsinAda, RGIDS5

12_<2 39, <212> PRT,<213> Artifi_cial_seguence
ié%%j <2§r§¥1 >3W&P?Feé1951p8t}'@f§2§#@{% D)y vehereinXaas isvlg>
> -DAT]
10887 PR oy BT ALY
[08163E n Prowidell arethesekompbOndssofEmmudd 61)\eherdin Kdagls Abe

[ u pPhe. leu Lys Asn Ay Gy Pro.s 20 25 30 Ser

EDETR o BisSidef Grepihfsd Smpathes b oIS By Shokn Kb, ke

1€ inBlok Médt. ci al Sequence <220> <223> Exendi n anal og
pe <§24%%§1 <§21> MOD RES <222> (28).. (28) <223> AM DATI ON

{40033 1 3ExmeplaycompgumsyoftarmadIiTare Bese whereineXiadsets Trp

Or]iL%S GnlLeu u du 15 10 15 Qu Ala val Arg Leu Phe
e Au Phe Leu Lys Asn 20 25 <210> 14 <211> 28 <212>

PO 952 1 3B otiplirky | coln@ouit@ b R fute? @D >are 28dse Whide BER; is Ala,
Phe<62rzn%;ht glgza'nine;( )%ge)lzz i<32P2h?e>>>or ﬁg/ll)h%/;\}-flilalgn\gne; and Xaays is Ile or Val.

[0120]  Provided are compounds of formula (IT) wherein Xaas;, Xaass, Xaas;
and Xaasg are independently selected from Pro, homoproline, thioproline and N-
alkylalanine.

[0121]  Preferably Z; is -NH,.

[0122]  Preferably Z; is -NH,.

[0123]  According to one embodiment, provided are compounds of formula
(I) wherein Xaa, is Ala, His or Tyr, more preferably Ala or His; Xaaj is Ala or Gly;
Xaag 1s Phe or naphthylalanine; Xaa;4 is Ala, Leu, pentylglycine or Met; Xaa,, is Phe
or naphthylalanine; Xaay; is { Ile or Val, Xaas;, Xaass, Xaas; and Xaass are
independently selected from be, homoproline, thioproline or N-alkylalanine; and
Xaagg 1s Ser or Tyr, more preferably Ser. More preferably Z, is -NHo,.

[0124]  According to another . embodiment, exemplary compounds include
those of formula (II) wherein: Xaa; is His or Ala; Xaa, is Gly or Ala; Xaas is Ala,
Asp or Glu; Xaay is Ala or Gly; Xaas is Ala or Thr; Xaag is Phe or naphthylalanine;
Xaay is Thr or Ser; Xaag is Ala, Ser or Thr; Xaag is Ala, Asp or Glu; Xaay is Ala, Leu
or pentylglycine; Xaay; is Ala or Ser; Xaajs is Ala or Lys; Xaa;s is Ala or Gln; Xaays
is Ala, Leu, Met or pentylglycine; Xaa;s is Ala or Glu; Xaayg is Ala or Glu; Xaa; is
Ala or Glu; Xaays is Ala or Val; Xaayg is Ala or Arg; Xaay; is Ala or Leu; Xaay, is Phe
or naphthylalanine; Xaa,3 is Ile, Val or tert-butylglycine; Xaay, is Ala, Glu or Asp;
Xaaps is Ala, Trp or Phe; Xaays is Ala or Leu; Xaay; is Ala or Lys; Xaayg is Ala or
Asn; Zy is -OH, -NH,, Gly-Z,, Gly Gly-Z,, Gly Gly Xaaz;-Z,, Gly Gly Xaaz; Ser-Zp,
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<220> <223> Exendin analog <400> 14 Hs Ay Gu Gy
Thr Phe Thr Ser Asp Leu Ser Lys Gn Leu @ udulb5

waeQodrm2@Eon Ala Val Arg Leu Ala | i e @ u phe kewusy®e/032354
Asn 20 25 <210> 15 <211> 38 <212> PRT0229WO- L. Seq_Lst

Gly Gty Xaa: 3rr R6il-74, iGl @ly SRy e9e §erd Zz,ﬁ?f%ﬂy %%r{dseg Ser Gly
anal og <220> <221> M SC FEATURE <222>
AlgiZe, Glgar §ly Saasmyger Spp Gy K2 Kaapg-Be Gﬂmmsaagzzzpsmg}ly Ala

Xamﬁ(s%aaﬁ%,@f@g%% é%eﬁ's%ggﬁy S KigjeKasag gé&:ig-% gt Gly Gly
Xas 2r Je2 Ty Ath SGalERTdIRK a3 2230;44); Xaa§14)Xaﬁ%23@a eé\doxaagg

Thr <220> <221> M SC_FEATURE <2223 C5) . (5) <22
beigg independenily Probamonyplige, fionrofime lelﬁzaetbéylanmeﬁgndmﬂag -

OH:‘/:O%C-: ;f_rggiéfe qg%nfoog';opé' lt}tag) 52% ﬁ%of(aaséaae@ras, 5335, Xaan,
Xaecﬁ,ZXaalM B i PAEJREX a2 Xaafs8 Kad 8) Xad) g, 3%ashl, Kaase X5, mﬁzsa
<221> M SC <223>_ Asp or

22 TURE <222> (9
Xafig %2%911 PP HF é&f Fﬂéﬂw@ zbg)t@tqf Xaaﬁlﬂ‘llﬂiz”zgﬁr Tyr,
theﬁ'a@ leals;teéhl_eugEXiaéQ%mdﬁﬁnf(X% Q_Bﬁgi 2%&9&1&@@’ s ds ég é)rmula
(szmciudqvltmelzmm mzaaph(:a_tﬁm Se(1a12)I\To<ZBG’;E/US98/Z§IQ73,y$ﬂed

Nopgaie: 15 D) o VRl Srongh ABIBE Uompoui B
amino acid sequence of SEQ ID NOS:5-93 therein which are hereby incorporated by
- reference.

[0125]  According to still another embodiment, provided are compounds of
formula (II) where Xaaj4 is Ala, Leu, Ile, Val or pentylglycine, more preferably Leu
or pentylglycine, and Xaa,s is Ala, Phe, Tyr or nziphthylalanine, more preferably Phe
or naphthylalanine. These compounds will be less susceptible to oxidative degration,

both in vitro and in vivo, as well as during synthesis of the compound.

FORMULA HI

[0126]  Additionally, the present invention includes naﬁoWer genera of
compounds described in PCT Application Serial No. PCT/US98/24210, filed
November 13, 1998, entitled “Novel Exendin Agonist Compounds,” U.S. Patent

Application No. 09/554,533, and having particular amino acid sequences, for
example, compounds of the formula (III) [SEQ ID NO:17]:

Xaa; Xaay Xaas Gly Xaas Xaas Xaa; Xaag Xaao Xaajg
Xaan Xaa12 Xaa13 Xaa14 Xaa1 5 Xaa16 Xaa17 Ala Xaa19

Xaazo Xaa21 Xaa22 Xaa23 Xaa24 Xaazs Xaazﬁ Xaa27 Xaagg-Zl;

wherein:

Xaay 18 His or Arg;
Xaay is Gly or Ala;
Xaas is Ala, Asp or Glu;
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<222> (14) . . (14) <223> Al a, Leu, lie, pentyl

gl ycine, Val or Met <220> <221> M SC FEATURE <222>
WO 2607/0247005) <223> Ala or G lu <220> <221> M SeCFEATIIRE32354

<222> (16) ..(16) <223> Ala or G lu <220> <221>
XadiSAREHTIRE <222> (17) ..(17) <223> Ala or G lu <220>

<221> M SCFEATURE <222> (19) ..(19) <223> Ala or Val
Xazgdp @da, Rho osnagholmiuRE <222> (20) .. (20) <223> Ala or

- <221> M SCFEATURE <222> (21) ..(21) <223>

Xa@lﬁg@f&%}a, <220> <221> M SCFEATURE <222> (22).. (22)

Xamd23% Aepor Bire, Tyr or naphthyl al ani ne <220> <221>
M SCFEATURE <222> (23) . . (23) <223> lie, Val , Leu,
Xagsdp P ogPlisi ne, tert-butyl glycine or Met <220> <221>

") 24) . . (24) <223> Ala d u or Asp
Xa%?%%%‘%@@%&%% <222> (25) . . (25) <223> Al a,
Xadii 3, AlRlve Seifyr or napht hyl al ani ne <220> <221>

M S EAT%QRE?'»E' <222> (26) . . (26) <223> Ala or Leu <220>
XaupBlagf BYSEATURE <222> (27) . . (27) <223> Ala or
Xa%;s%g% eq_Lst . txt <220> <221> M SC_FEATURE <222>

(28) ..(28) <223> Ala or Asn and is optionally am
Xagjaisetla2a0or pea¥igly®ih&C FEATURE <222> (29) ..(29) <223>
X Gly,.or g}?s_ent and if present optionally am dated

2adis SO "\ SC FEATURE <222> (30) .. (30) <223> dvy

Xa&)t isageptl@nd i f present optionally am dated <220
<221> M SC FEATURE <222> (31) ..(31) <223> Pro,

XappiwoWeor Oh&, 3Hyp, 4Hyp, Thioproline, N-ai kyl glyci

Xaeﬂ?is’Al'é"o?l\/aﬁyl pentyl glyci ne ,
Xaagg is Ala or Arg;
Xaay; is Ala or Leu;
Xaayy 1s Phe or naphthylalanine;
Xaays is Ile, Val or tert-butylglycine;
Xaayy is Ala, Glu or Asp;
Xaays is Ala, Trp, or Phe;
Xaagg is Ala or Leu;
Xaayy is Ala or Lys;
Xaayg is Ala or Asn;
Zyis -OH,
-NH,,
Gly-Z,,
Gly Gly -Z,,
Gly Gly Xaas;-Z,,
Gly Gly Xaas; Ser-Z,,
Gly Gly Xaas; Ser Ser-Z,,
Gly Gly Xaas) Ser Ser Gly-Z,,
Gly Gly Xaaz; Ser Ser Gly Ala-Z;,
Gly Gly Xaas; Ser Ser Gly Ala Xaaze-Z5,
Gly Gly Xaas; Ser Ser Gly Ala Xaasg Xaass-Z, or
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N-al kyl alanine or absent and if present optionally

am dated <220> <221> M SC FEATURE <222> (32).. (32
we28B728@0 or absent and if present optional | yramius2006/032354

dat ed <220> <221> M SC FEATURE <222> (33).. (33) <223>

Ser Gy GibXemt SenrfibriGly peXemt Xopt; Xonatdy ani dated <220>

22 M TURE 2 34 2
e St ot Kb, Kh G gt SERcteS R s group
coﬂ\élisaﬁg oF AT WRGopréRAe, thidpioline bibN-meBPRlaMne; &id absent

and If présent optionally am dated <220> <221>
M SZ: FEQTURENER2 2> (36) (38) <223> Pro, honoproline,

Th| r |ne al I
oA A U BB 2l e Y6 D8, Bl S,
XaBf5 Xﬁimi XH@H Kﬁ@k|Xaa§‘m@f9ﬁﬁaafz6’smzllxamax9@§ Xﬁ@ﬁ, Xhapy and
xaa Xaa a Xaa xaa Xaa Xaa Xaa Xaa xaa xaa 1 5 10
Xaag a?@él%ﬁ@ D@ﬁfnmﬁﬁ@ihf acgeptaiasaligdhorerf- Xaa Xaa xaa Ay
Gy xaa Ser 20 25 30 Ser Ay Ala Xaa xaa Xaa 35 <210>
16 <211> 39 <212> PRT <213> Artificial
q JPQP&)ZZQV@ _seq_Lst .txt <220> <223> Exendin
220> <221> M SC_ FEATURE <222> Ci) CD <223> Hi
O’IZﬂr 9, Aidftiond)l ,thdgéyeﬂt inveMedn 1ﬁélu&l§2;rﬂaﬁ'¢wéf_’ Q&Erfﬁ%ptlde
SC FEATURE <222> (2) <223> ser
compeurida; sschibeth Sn PSR PntioRtionsagsl 08y PCT/ S8R fled

B35, ol 2 PRy AP 1 P

Appliddton & QIFBA BIRFasZR g fidrlicular(dm)ins 2¢id sedbences; fortexample,
<220> <221> M SC_FEATURE <IﬁéZ> C6) ..0CB) <223> Ala,

compaundsf thsformpla THILSERIR N 18%20> <221> M SCFEATURE
<222> C7) .. (7) <223> Thr or Ser <220>

FQ

Xaa; Xaay Xaas Xaas Xaas Xaag Xaa; Xaag Xaag Xaa;o
Xaau Xaau Xaa13 Xaa14 Xaa15 Xaam Xaan Ala Xaaw

Xaagy Xaay; Xaay Xaay; Xaay, Xaays Xaays Xaayy Xaas-Z1;

wherein:

Xaay is His or Ala;

Xaay is Gly or Ala;

Xaas is Ala, Asp or Glu;

Xaagy is Ala or Gly;

Xaas is Ala or Thr;

Xaag is Ala, Phe or naphthylalanine;
Xaay is Thr or Ser;

Xaag is Ala, Ser or Thr;

Xaag is Ala, Asp or Glu;

Xaayg is Ala, Leu or pentylglycine;
Xaay; is Ala or Ser;

Xaaj, is Ala or Lys;

Xaays is Ala or Gln;
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<221> M SCFEATURE <222> C8) ..(C8) <223> Ala, Ser or

Thr <220> <221> M SCFEATURE <222> C9) (9) <223> Al a,
wolaowrazaal , Norl eu, Asp or G u <220> <221>  PCT/US2006/032354

M SC_FEATURE <222> (10) ..(10) <223> Ala, Leu, lie,
Xa¥alis AReDty,IMet o pemglgbycitdet <220> <221> M SCFEATURE

<222> (11) . . (11) <223> Ala or ser <220> <221>
XaMS%ﬁE@rtﬁ)ﬁiEs <222> (12) . . (12) <223> Ala or Lys <220>

Xaé%%l%a EATURE <222> (13) . . (13) <223> Ala or
n0229 _Seq_Lst . txt <220> <221> M SC_FEATURE

Xagd2PAla(dklu, . (14) <223> Ala, Leu , lie, pentyl
x Igclid}e, | or Met <220> <221> M SC_FEATURE <222>
a?lﬁ @AVAL <223> Ala or G u <220> <221> M SC_FEATURE

Xaa%:fszkla(o}% ..(19) <223> Ala or Val <220> <221>
SC FEATURE <222> (20) ..(20) <223> Ala or Arg <220>

Xaa M Alar$@FEATURE <222> (21) ..(21) <223> Ala or Leu
<2205 <221> EATURE <222> (22) ..(22) <223> Phe,
Kageg §s }e‘?{é‘ﬂﬂ}%‘ﬁﬂwsgg’l“ﬁni ne <220> <221> M SCFEATURE <222>

Xab2 B He, Uak 3) tetdABytolybige; Val , Keu, pentyl glycine,
tert-but i; ngCi neglgr Met <220> <221> M SC- FEATURE
(0]

Xazg ppAlag Gy or Aqpz4) <223> Ala, @ u or Asp <220> <221>
Xa%?%ﬁ%ﬁ(ﬁ?ﬁ%fzifa(n?ﬁ)e '<2(2c2)§) <§§i§>MAIS?:’_FgA$’UREh2’222>
Xa§2 &) Ala.op28); <223> Ala or Leu <220> <221> M SC_FEATURE
Xaafzggszzla(o%i)y's;' (27) <223> Ala or Lys
Xaayg is Ala or Asn;
Z; is -OH,

-NH,,

Gly-Zy,

Gly Gly-Z,

Gly Gly Xaaz-Z,,

Gly Gly Xaas; Ser-Z,,

Gly Gly Xaas; Ser Ser-Z,,

Gly Gly Xaas; Ser Ser Gly-Z,,

Gly Gly Xaas; Ser Ser Gly Ala-Z,,

Gly Gly Xaaz; Ser Ser Gly Ala Xaazs-Zs,

Gly Gly Xaas; Ser Ser Gly Ala Xaass Xaazs-Zs

Gly Gly Xaas; Ser Ser Gly Ala Xaasg Xaas; Xaasg-Zo

Gly Gly Xaaz; Ser Ser Gly Ala Xaass Xaasy Xaasg Ser-Z;

Xaaz;, Xaags, Xaag; and Xaazz are independently Pro, homoproline,
thioproline, or N-methylalanine; and

75 1s -OH or -NHy;
provided that no more than three of Xaas, Xaas, Xaas, Xaag, Xaajg, Xaar), Xaao,
Xaas, Xaayy, Xaajs, Xaajs, Xaay;, Xaaye, Xaay, Xaay;, Xaays, Xaays, Xaagg, Xaays,
and Xaaygs are Ala; and provided that, if Xaa; is His, Arg or Tyr, then at least one of

Xaaz, Xaay and Xaag is Ala; and pharmaceutically acceptable salts thereof.
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<220> <221> M SC- FEATURE <222> (28).. (28) <223> Al a

or Asn and optionally am dated <220> <221>
wWORBC/BEAMTURE <222> (29) ..(30) <223> Gy or abeemS2@6/d32354

if present optionally am dated <220> <221>

VD B3 | FEAEKRRAIZRMBIpoSady dfformulx (IVy2aduderhose wissreip Dalaj is
.he, 3Hyp,. 4 thi gprol ine, N-al kyl glycine, Nal
HIW%;%W&@M%@ lﬁ)ﬁ%l\l- al kyl al anine or absent and f

Nt eRbh éo\‘n@ﬁhd 6miis 487 inctedethbleIAEé Yk, i
ﬂgg@ (3%)%.191??3) 223>5d%ter or glg?ént and i f present "
Glpptional |y anmi dated <220> <221> M SC _FEATURE <222>

(R4) - - (34 223> G |ly.or..absen nd .i resent . .
GitH0na ! P banRasupolbotts BE598 ty) derde o RS s Xons i
Al4.35).. (35) <223> ser or absent and if present
optional |y anidated <220> <221> M SC FEATURE <222>
(@@3 1]. . Exesplarpesspopnds ofifermge OIV) indudesbigye wlgmgip Xaay is
Althi oproli ne, Nai kyl glycine, Nalkyl pentyl glycine
Gr N al kyl al ani ne or absent and i f present optional
lToy38m dekedplad2ébmpodddsoifbintulr BV UtudetBase Wiidein Xaai4 is
(39) <223> ser, Tyr or absent and if present
Lepmenbglyeipe aiMéht ed <400> 16 Xaa Xaa Xaa xaa Xaa Xaa

, aa . .
PRYES Baniad (b J28miRE CIdaR do W R
TrpXadPiger 20 25 30 Ser G ly Ala xaa Xaa Xaa xaa 35 <210>
17 <211> 38 <212> PRT <213> Artificial .sequence <220>.
53 g e v ouads et PRI Ge5 5GRe s
: ] i - TG Val.
Al B o T T e e A Va
MOSEHEAT BREmpl2ppconi@unds ¢f¥prregia §5)Aneludenbpseowhegein Z; is -
u0229W0 _Seq_Lst . txt <220> <221> M SC_FEATURE <222>
%) . . (5) <223> Ala or Thr <220>

[0136]  Exemplary compounds of formula (IV) include those wherein Xaas;,
Xaaszg, Xaas; and Xaasg are independently selected from the group consisting of Pro,
homoproline, thioproline and N-alkylalanine.

[0137] Exemplary compounds of formula (IV) include those wherein Z; is -
NH,.

[0138]  Exemplary compbunds of formula (IV) include those wherein 7 is -
NHo.

FORMULA V

[0139]  Also provided are compounds described in PCT application
PCT/US98/24210, filed November 13, 1998, entitled “Novel Exendin Agonist
Compounds”, U.S. Patent Application No. 09/554,533, including compounds of the
formula (V) [SEQ ID NO:19]:

Xaa, Xaa, Xaaz Gly Xaas Xaas Xaa; Xaag Xaag Xaajg

Xaa;; Xaajp Xaasz Xaays Xaays Xaajg Xaa;7 Ala Xaae Xaayg

Xaag; Xaay, Xaays Xaays Xaays Xaaps Xadyy Xaarg-Zi,
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<221> M SC _FEATURE <222> (6) ..(6) <223> Al a, Phe or

wo J@ahthyl  al ani ne <220> <221> M SC_FEATURE <%%¥h1s§(70\s/032354
.(7) <223> Thr or Ser <220> <221> M SC_FEATURE <22

(8) .. (8) <223> Ala, Ser or Thr <220> <221>

wheMioC _ FEATURE <222> (9) ..(9) <223> Asp or G lu <220>
<221> M SC FEATURE <222> (10) (10) <223> Ala, Leu or
peﬁfaﬁi isgig.cAugeor Typ os4-4ppLOINPRHONEEATURE <222> (11)

er <220> <221> M SC_FEATURE <222>
(1 a8 lsé%gﬁX%& % or Lys <220> <221> M SC_FEATURE

<220, {s18h, As d&lu<223> Ala or G n <220 <2215
M SC FEATURE <222> (14) ..(14) <223> Ala, Leu or
penrtags isghlg Of FB;<220> <221> M SC_FEATURE <222> ( 15)

3 N Pl i2RRy <221> M SC_FEATURE
<23§3Q’(SI§% eNfg’S Iéa% VPt Vel <2205 <2215
M S(EiaFEAI]ftdBESgrsz (20) ..(20) <223> Ala or Arg <220>
<221> M SC FEATURE <222> (21) .. (21)0229W0 _seq_Lst
t?%‘s@z‘él K8 185 Leu <220>" <221> M SCFEATURE <222>
a ortag3> Phe or napthyl al ani ne <220> <221>
a%ﬁAgr%)RE <502> (23).. (23) <223> 1 i e, Val or
terXaalszwla dleyclle & akamotylgtpcineonMeC FEATURE <222> (24)
a, GQu or Asp <220> <221> M SC_FEATURE
<2£§a§11(1§ ao’f?“‘és) <223> Ala, Trp or Phe

Xaay, is Ala or Lys;

Xaays is Ala or Gln;

Xaais is Ala, Leu, Ile, pentylglycine, Val or Met;

Xaays is Ala or Glu;

Xaayg is Ala or Glu;

Xaayy is Ala or Glu;

Xaayg is Ala or Val,

Xaayg is Ala or Arg;

Xaay is Ala, Leu or Lys-NH®*-R where R is Lys, Arg, C;-Cyo straight chain or
branched alkanoyl or cycloaltkylalkanoyl; '

Xaay, is Phe, Tyr or naphthylalanine;

Xaays is Ile, Val, Leu, pentylglycine, tert-butylglycine or Met;

Xaagy is Ala, Glu or Asp;

Xaaps is Ala, Trp, Phe, Tyr or naphthylalanine;

Xaayg is Ala or Leu;

Xaagy is Lys, Asn, Ala or Lys-NH*-R where R is Lys, Arg, C;-Cyo straight
chain or branched alkanoyl or cycloalkylalkanoyl;

Xy is Lys, Asn, Ala or Lys-NH®-R where R is Lys, Arg, C1-Cyg straight chain
or branched alkanoyl or cycloalkylalkanoyl;

Z; is -OH,

-NHo,
Gly-Zo,
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<220> <221> M SC FEATURE <222> (26) ..(26) <223> Al a
or Leu <220> <221> M SC FEATURE <222> (27).. (27)

we28@r24d08 or Lys <220> <221> M SC _FEATURE <22PeT(iR3)06/032354

..(28) <223> Ala or Asn and optionally am dated <220>

<221> M G?LEEAZQRE <222> (29) ..(30) <223> Gly or
absent and if present optionally am dated <220> <221>
M SC_FEA@@)R@lng‘EPZ@Sl) ..(31) <223> Pro, honoproline,

t hi oprol | hyl. al ani ne or absent and i f present
opt i onal b?f%%g%ﬁéﬁazo <221> M SC_FEATURE <222>

(32).. (GBGKZRam, SarSepiZz,absent and if present
optional Ly ami dated <220> <221> M SC FEATURE <222>

(34).. (ShyGlpSass denSesCGlydeent and i f present

opt i onal ] e 24> M SCFEATURE <222>

(35).. (?g%ég}zg%{gl g?r}%g%%g%%%’f’ and i f present

opt i onal nyémjdadgﬁﬂelﬁiﬁyAIa?Xaam@CFEATUREl <222>

36).. ( <223> Pro, hompprgling, thjoproline

(N-rret hyl @QW&%@% efa?iﬁéix Aiwéafisﬁ Xapada Rt optional |y

am dat ed@%Z@ 40Q>, 1 aay Xaa Xaa G

y Xaa Xaa Xaﬁ(ﬂﬁ%? %(géy %%Jax%gﬁ%a%ggé da Xaa 1 5
10 15 XaXa#h.aXXas Xamr ¥ad Xamas XeaindependemlyXscleckah féan the

sy a7 omappbite ek AT, Jiowplios ar- Aol N
alkf%ﬁg‘ilgmﬁf& <2200 So215

M SC_FEAZUR 2MHz2) .. C2) <223> Ay or Ala <220>
T N T,
Xadth aXad14, Xaas, Xaajs, Xaay;, Xaaje, Xaag, Xads;, Xaay, Xaays, and Xaayg are
Ala. Also within the scope of the present invention are pharmaceutically acceptable
salts of the compound of formula (V) and pharmaceutical compositions including said
compounds and salts thereof.

[0140]  Exemplary exendin analogs of formula (V) include those wherein Xaa;
is His, Tyr or 4-imidazopropionyl. More preferably Xaa; is His.

[0141]  Provided are those compounds of formula (V) wherein Xaa; is 4-
imidazopropionyl.

[0142] Provided are those compounds of formula (V) wherein Xaa, is Gly.

(0143]  Exemplary compounds of formula (V) are those wherein Xaay, is Leu,
pentylglycine or Met.

[0144]  Exemplary compounds of formula (V) are those wherein Xaays is Trp
or Phe.

[0145]  According to one embodiment, provided are compounds of formula
(V) wherein Xaag is Phe or naphthylalanine; and Xaay, is Phe or naphthylalanine; and
Xaays is Ile or Val. More preferably, Z; is -NH,. According to one embodiment,
provided are compounds of formula (V) wherein Xaas;, Xaass, Xaas; and Xaasg are
independently selected from the group consisting of Pro, homoproline, thioproline and
N-alkylalanine. Preferably, Z,is -NHo,.
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<220> <221> M SC FEATURE <222> (5).. (5) <223> Ala or

Thr <220> <221> M SCFEATURE <222> C6) ..(C6) <223> Al a,
wéheo7ar4mapht hyl al ani ne <220> <221> M SC_FEATBPREUS2®2/H32354

(7) ..(7) <223> Thr or Ser <220> <221> M SC_FEATURE

182451 ( BExemfldly coldibundd of fQeulO (VY hchrd@2Bdse<dBdrin Xy is
M SCFEATURE <222> (9) ..(9) <223> Ala, Asp or Gu
Lyscop bys-NiP B witesOR EREYRENZ? Gr-1h Siseight ehain of keaneled mikanoyl

end 3hy i Agh AR ey ot BERmELEIYS IS A GRounds
dessABOPiInECE 2ppll SR EATURG. PRAZDSE920210, filtd)NoRaber A4,3998,

or Lys <220> <221> M SC_FEATURE <222> (13?< - lsgi
entigled3SNavel dixewlin Azpwst Sompoupdst PETDREn z@ﬁm@ ay No.

<223> . tyl gl yci ne <220>
09/25%@%@@&&@%%%@@%%@@%%% 6g’223> Ala or Glu
40247 <2 Pioviddl Sbdddy bidfogs 22 ed o th89e wherdifl XasPRIEs Al a or
val <220> <221> M SC FEATURE <222> (20£ .. (2Q) <223>
APy APppvided gse thossreompopdsraf Aqigmgta €9 where@f%aa.z 156k

R e e
NDE]. FERfduRIed<2@ Bros¢ 28npour(d2 ) fe@Pd (V) evheldid Xany, is Leu,
pe%t}%rg%;ﬂbn%t%lMg! yci ne <220> <221> M SC_FEATURE <222> (24)

[0151]  Provided compounds of formula (V) are those wherein Xaays is Trp or
Phe.

[0152] Exemplary compounds of formula (V) are those where Xaag is Ala,
Phe or naphthylalanine; Xaay; is Phe or naphthylalanine; and Xaays is Ile or Val.

[0153] Provided are compounds of formula (V) wherein Xaas;, Xaass, Xaasy
and Xaaszg are independently selected from Pro, homoproline, thioproline and N-
alkylalanine.

[0154] = Preferably Z; is -NH,. -

[0155] Preferably 7, is -NH,.

[0156]  According to one embodiment, provided are compounds of formula
(V) wherein Xaa; is His or Tyr, more preferably His; Xaa, is Ala or Gly; Xaag is Phe
or naphthylalanine; Xaaj4 is Ala, Leu, pentylglycine or Met; Xaay, is Phe or
naphthylalanine; Xaays is Ile or Val; Xaas;, Xaase, Xaaz; and Xaasg are independently
selected from Pro, homoproline, thioproline or N-alkylalanine; and Xaasg is Ser or
Tyr, more preferably Ser. More preferably Z; is -NH,. '

[0157]  According to one embodiment, provided compounds include those of
formula (V) wherein: Xaa; is His; Xaa is Gly or Ala; Xaas is Ala, Asp or Glu; Xaay
is Gly; Xaas is Ala or Thr; Xaag is Phe or naphthylalanine; Xaa; is Thr or Ser; Xaag is
Ala, Ser or Thr; Xaag is Asp or Glu; Xaa;o is Ala, Leu or pentylglycine; Xaa;; is Ala
or Ser, Xaaj; is Ala or Lys; Xaaj3 is Ala or Gln; Xaays is Ala, Leu, Met or
pentylglycine; Xaa;s is Ala or Glu; Xaae is Ala or Glu; Xaay; is Ala or Glu; Xaag is
Ala or Val; Xaay is Ala or Arg; Xaay is Ala or Leu; Xaap, is Phe or naphthylalanine;
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<223> Ala or G lu or Asp <220> <221> M SCFEATURE <222>

(25).. (25) <223> Ala, Trp or Phe <220> <221>
WOLBC/BEATURE <222> (26) . . (26) <223> Al a or PCT/US2006/032354

Leu0229WD L _seq_Lst . txt <220> <221> M SC_FEATURE

. <
Xaﬁzﬂg %@CB%I(E"ZA%)L% éeri gggrfél 618 3Raqby ﬁ)&lﬁzgléiiow Kg;p ?r{wﬁi%fk Ala, Trp or

Phes @iaamamly oa#ﬁu,d?éaaeﬁls 20151&8231&&221\/188’@1 PEATURE; 1§2Q>H> -NHb,

a2 79 G B LB T 9 B e B K

Z,,(@%)Gly Xaa;l)sagesalfm Gls}ctﬂw{dakﬂ 5 St GLPAIAY) M@y Gle Xaas
N- net hyl al ani ne or absent and f present optiona

Sers$ar Glyidg Xapaps, Ly Glyvasg &@ﬁm@y&aiﬁa@@;aw-zz 3@Iy Gly

S T T e

Xafizy | Yamy Pﬁa@em M1, i KagpgeXemy eﬁﬁt iX@ab@I l)éin rrhdag,a &@fdtly Pro
<220> <221> SC FEATng <222> 3> Ala
horgppralias, fpioprodns ©T alPPs; G |Zzy ea% e -Xhoprovided

thaﬁ&?ﬂﬁré\@h%ﬂﬁ%fﬁgag, %Q%ZXQ%G )(aagi,] @%ﬁgr a%% H:X%ar % }%aléh%(aam,

homoprol i ne, thioproli
XaampdXaa;f, Xfraeséfaawo planpnZbiyy, XaazdaX&z’ds, 420> Xad2 land Xaagg are

R 39 3> S bsept. and
AIq) i3 sl Ao 5P i 8 0% 1 hepE st R ohckam and
Xaaga@ Afaa %&%u@%o%@@uﬁ@o@%ﬁnﬁl@i{\?@ﬁcl%@@tﬁ&@@ dé@ﬁbéﬁiﬁq BcT

10 15 Xaa Al a Xaa xaa Xaa xa aa Xaa Xaa Xaa Xaa
appka@tw@ Ser@l No. PAE/8E6P8/2¢2 105 dgl Neveraber 14, 4988 acniled KNavel

el R S B S i it e
as M@mmm%awuzt BedinSHQ D NOSi2337. 4 ) (D <223>

Hi s Tyr I m dazopr opi onyl <220> <221>
MI)]§@ FE%@;méilgggggn(:zgm o%@;)nt pr%wded are compounds of formula

(V) where Xaajq is Ala, Leu, Ile, Val or pentylglycine, more preferably Leu or
pentylglycine, and Xaays is Ala, Phe, Tyr or naphthylalanine, more preferably Phe or
naphthylalanine. These compounds will be less susceptible to oxidative degration,

both in vitro and in vivo, as well as during synthesis of the compound.

FORMULA VI

[0159]  Also provided are peptide compounds described in PCT Application
Serial No. PCT/US98/24273, filed November 13, 1998, entitled “Novel Exendin
Agonist Compounds”, U.S. Patent Application No.09/554,531, including compounds
of the formula (VI) [SEQ ID NO:201]:

Xaa; Xaay Xaas Xaas Xaas; Xaag Xaa; Xaag Xaag Xaajg
Xaay Xaayp Xaa,3 Xaay Xaa s Xaajq Xaay7 Ala Xaajg Xaay

Xaag) Xaag, Xaays Xaags Xaays Xaays Xaay; Xadsg-Zi;

wherein
Xaa 18 His, Arg, Tyr, Ala, Norval, Val, Norleu or 4-1m1dazoprop10nyl,
Xaay 1s Ser, Gly, Ala or Thr;
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<223> ser, Gy, Ala or Thr <220> <221> M SC_FEATURE
<222> O .. (3) <223> Ala, Asp or G lu <220> <221>
WOLBCREMNDWRE <222> (5)..C5) <223> Ala or Thr <PeDws2006/032354
<221> M SCFEATURE <222> (6) ..(6) <223> Ala, Phe, Tyr
or waphthyd mbargwe <220> <221> M SCFEATURE <222> (7)
X) <223> Thr or ser <220> <221> M SCFEATURE <222>
( 8) Xaadgplas Negval AV al, Nedeu or Glflar  <220> <221>

E 2> (9) ..(9) <223> Asp or G lu <220>
<2§g§@g§% E <222> (10) ..(10) <223> Ala, Leu,
|'i eXadb Al@@néyr}gloyﬁals}ﬁhﬂalaﬁmg <220> <221> M SCFEATURE

<222> (11? &% <223> Ala or ser <220> <221>
2> (12) ..(12) <223> Ala or Lys <220>

<22 T <222> (13) ..(13) <223> Ala or Gn
<22%*>‘a*¥5§%:§9i TURE (<222> (14) ..(14) <223> Al a,

| LeuXadigimAlemehydlgVéyleﬁﬂeu\A&bo@(}lﬁ\{ét <220> <221>
M SCFEATURE <222> (15 7) <223> Ala or G
u0238%eis slaglets tle, Vel Pe@gb@m@mwtm SC_FEATURE <222>
19 23> Ala or Val <220> <221>
I(\Asjéa#EAT{Jléé}gezﬁ%2> (20) ..(20) <223> Ala or Arg <220>
<22Xaa1MssﬂaléEA7$JRE <222> (21) . . (21) <223> Ala, Leu

#X re Ri s Lys, Arg, d-A O straight
cha red al kanoyl or cycl oal kyl al kanoyl

<22fFa,5 ?526115 Mﬁ%ﬁﬁ%@elﬁgﬁﬁao@?& (22) <223> Phe,
Tyr or tht hyI alani'ne” <2
Xaays is Ala or Glu;

Xaayg is Ala or Glu;
Xaay7 is Ala or Glu;
Xaa)g is Ala or Val;
Xaayg is Ala or Arg;
Xaay; is Ala, Leu or Lys-NH®-R where R is Lys, Arg, Ci_jp straight chain or
branched alkanoy! or cycloalkyl-alkanoyl;
Xaay, is Phe, Tyr or naphthylalanine;
Xaaps is Ile, Val, Leu, pentylglycine, tert-butylglycine or Met;
Xaay is Ala, Glu or Asp;
Xaays is Ala, Trp, Phe, Tyr or naphthylalanine;
Xaayg is Ala or Leu;
Xaagy is Lys, Asn, Lys-NH"-R or Ala where R is Lys, Arg, C;-Cyq straight
chain or branched alkanoyl or cycloalkylalkanoyl;
Xaayg is Lys, Asn, Lys-NH*-R or Ala where R is Lys, Arg, C;-Cyy straight
chain or branched alkanoyl or cycloalkylalkanoyl;
Z, is -OH,
-NH;,
Gly-Z,,
Gly Gly-Z,,
Gly Gly Xaaz;-Z»,
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<221> M 5C FEATURE <222> (23).. (23) <223> lie, Val,
Leu, pentyl glycine, tert-butylglycine or Mt <220>

we28i7702M06C_FEATURE <222> (24) ..(24) <223> Al BCT/ES2006/032354

Asp <220> <221> M SC_FEATURE <222> (25).. (25) <223>

Ala, Tr pGlde;@Xé%rséglz napht hyI al ani ne <220> <221>
M SC_FEATURE <22 8 <223> Ala or Leu <220>

<221> M@U@mﬁa&se@zezz,(z?) (27) <223> Lys , Asn,
Al a or , Arg, O -C O straight
chai n orég'r@wc)ﬁaeaal aﬁrﬁgﬁg 2%jr cycl oal kyl al kanoyl

<220> <2®B3PGM}%31%4\EEFEI}K%222,(28) .. (28) <223> Lys ,

Asn, Ala or Lys-NH-R where Ri s Lys, Arg, d-dO
st r ai ghth’I"FéerX@BI Y SeetboAk Xamogh or cycl oal kyl al

Kﬂaggﬁ%&é}@%g % gg)@ bl’y(%x%(zgga G%ﬁzf’OZr <§%i:m and

i f prese@ty GtXapaldrBenGlydAtacXlaasZR 833, XadRi-7, or

M SC_FEATURE <222> (3 1}){ <223> Pro hom) roline,
@GIM

3Hyp, 4HyR Chrkaser T Xepsy Spise Xapodis ky |
pentyl okygl | "Raas D@+aa4‘¥hd 3&%”8' <2i§g ﬁﬂg@?@ tdd from the

present 1s gpt y' am dat 8d
grovp s&ﬁ&mguﬁ%@zﬁm}aﬁh% AMtp, AHyp! thi@Raline AR)lkylglycfiR3)N-
e 223> r or i\Plg and i f present opti onaIIy
alkyRPy 25ylplanilesc FEATURE <222> (34).. (34)

<223> G 3tafk isals 61t Eﬁa% i f present optional l y am dat ed
<220> <221> M SC FEATURE <222> (35).. (35) <223> Ala

or absend:ian@Hidr - Hﬂe,sent optionally ami dat ed <220>

orB oV e R AT BARHTe ks Sk ape g Koo, Xao

Xadg]),yXadg ’X%ﬁb(akl\ﬂ Hed)t )’Xazﬂ& YCdang, X &l Xday], Jahanixag,, OKaays,
absent and_i (&lesent i.s optional | y am dated <400>

Xaapg axgpAlaxgnd pexidef plsgahat,ih XaxEs Bind\rgabyxand-raulazxemonigay!

Xaa Xaa Xaa xaa Xxaa Xaa
the gge aan%((ggxé?é’gxégf&%xég&ga %er 20 25 30 Ser Ay A a

X&EOX aa Bﬁaan;ﬁ&y@ﬂr@buﬁﬁ of Zbiirul3 VR2ih el d PBbss 2hdeein Xaa; is
M rval Seq f—?rﬁ%a;onggpiorfy 23>PrEe>§ Cily,n )%Qa?l (1)s His, or 4-

1m1dazoprop10ny1 or Ala, more preferably His or 4-imidazopropionyl.

[0161]  Exemplary compounds of formula (VI) include those wherein Xaa, is
Gly.

[0162]  Exemplary compounds of formula (VI) include those wherein Xaa, is
Ala.
[0163] Exemplary compounds of formula (VI) include those wherein Xaag is
Ala. ' '

[0164]  Exemplary compounds of formula (VI) include those wherein Xaay4 is
Leu, pentylglycine or Met.

[0165] Exemplary compounds of formula (VI) include those wherein Xaays is
Trp or Phe.

[0166] Exemplary compounds of formula (VI) include those wherein Xaag is
Ala, Phe or naphthylalanine; Xaa,, is Phe or naphthylalanine; and Xaays is Ile or Val.

[0167] Exemplary compounds of formula (VI) include those wherein Z; is -
NH,. '
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<220> <221> M SC FEATURE <222> (1) ..(1) <223> His ,
Arg, Tyr, Ala, Norval , Val Norleu or
wé-zi)(wi/(ximopropi onyl <220> <221> M SC _FEATURE <B@2mStd)/032354
(2) <223> Ser, Ay, Ala or Thr <220> <221>

RTEATIRE,
<220> <221> %%%E@ﬁ% égg"g‘%%ﬁf"ﬁ' 1‘?°1 &8 Q‘Q%[ W rem Xaasy,
Xapdor¥ats; anghKaashierd independ@itly seRegd f@R the gggp:lea@smag of Pro,
a.or Thr <220> <221>
ho‘T\‘)géé@‘E(e\ﬁ’ﬂE éﬁ%%%%é‘fkyﬂlam’(‘%) 0229V®| _Seq_Lst . txt
A BytfpoiidssHFh
M g(?FEA%ﬁ%E@ o C 715l ° (7?“%3961%1?@%%%%%“ %‘éﬁ"‘” 18

Ser<221> M SC_FEATURE <222> (8).. (8) <223> Ala, Ser or

22 2 9). ... <223> .
lorZ 2 MR Rt e s $Be 5536 7 5
-NHA. SC_ FEATURE <222> (10) . (10) <223> Ala, Leu, lie,
pentyl gl.yci ne or Met <220> <221> M SC_FEATURE
i/;fﬂ; ( 143 emplanycomponnds af forgulagdfl) ipehpls thasp #3 wherein Z; is -
Nyl SCFEATURE <222> (12).. (12) <223> Ala or Lys <220>
£221> M SCL. FEATURE <222> (13) ..(13) <223> Ala or Gn
U0} <2BXemArSCompAThdRDf faRAta (VB)includelﬂabséﬁﬁé’réin@(@m is
or. Met <220> <221>

Lyskﬁﬁicﬁfﬁ%%gg lé’g’gg?@g-%lo S\t/l(%lag?l} cheip gebrapehed alkanoyl<220>

E%%%’i yz@%ﬁﬁ@ﬁ@ﬁfé %g%gta( Vé[?}ncf\% oéAe‘rl \%hgrremvﬁp is
Lys or Lys-NH"-R, where R is Lys, Arg, C;-Cy straight chain or branched alkanoyl
and Xog is Asn or Ala.

[0174] Other compounds of formula (VI) include those described in PCT
Application Serial No. PCT/US98/24273, filed November 13, 1998, entitled “Novel
Exendin Agonist Compounds™ as having an amino acid sequence selected from those
identified therein as SEQ ID NOS: 95-110, and herein identified as SEQ ID NOS: 92-
107. '

FORMULA VII

[0175] Coﬁpomds particularly useful according to the present invention are
exendin analogs with agonist activity described in U.S. Patent Application Serial No.
09/003,869, filed January 7, 1998, entitled “Use of Exendins And Agonists Thereof
For The Reduction of Food Intake”, U.S. Patent Application No.09/554,531,
including compounds of the formula (VII) [SEQ ID NO:21]:

Xaa; Xaay Xaaz Gly Thr Xaas Xaa; Xaag Xaag Xaaj,
Ser Lys Gln Xaay4 Glu Glu Glu Ala Val Arg Leu
Xaap, Xaaps Xaaps Xaaps Leu Lys Asn Gly Gly Xaas;
Ser Ser Gly Ala Xaass Xaas; Xaasg Xaaze-Z

wherein:

Xaa; is His, Arg or Tyr;
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<223> Ala or Arg <220> <221> M SC _FEATURE <222> (21)
.(21) <223> Ala, Leu or Lys-NHR where Ri s Lys ,
W(Alzgm/(mmilo strai ght chain or branched al kanoptTmis2006/032354
cycl oal kyl al kanoyl <220> <221> M SCFEATURE <222> (22)

-+ Xadgik Se Kh&r ThYr or napht hyl
al anl n%%s)ZZQVJ seq Lst’ .txt <220> <221> M SCFEATURE

<22Xsa{ia3ypor@@@) <223> lie, Val, Leu, pentyl glycine,
t ert; but I ci ne <220> <221> M SCFEATURE <222>
(24 aaﬁ’(‘%hi‘? &rﬂ&yl\{é‘@“& ®or Asp <220> <221>

M S%Eﬁgﬁ%s&Zb (25).. (25) <223> Ala, Trp, Phe,
Tyr _or napht hyl al ani ne <220> <221> M SC _FEATURE <222>

( 26YKaag is S6y oPlE3> Al a or Leu <220> <221> M SCFEATURE

<22 7 27) <223> Lys Asn , Lys-NH-R or Ala
V\hefggaﬁgpzsgolr_m&, cl-10 straight chain or

br arxahgds Bék @BOYhI, 9ént?hgﬁlc1rfédir1\1fét al kanoyl <220>
<221> M _SCFEATURE <222> '(28) (tzs) <223> Lys , Asn,
Ly's 2P 3 beu, Neepeptdglycime; Val ardet; Arg, cl -10 strai ght

chakn, ot ]KﬂQ9¥ or c&cl oal kyl al kanoyl
andbilq ﬂ% ’iﬁgﬁdn a 1léd <220> <221> M SCFEATURE
<22 Xaafs 29])16 Vaa,amu, paR@zlycing, ert-tabgglytinand Mdt; pr esent
optiponal ly am dated <220> <221> M SCFEATURE <222>

(3122240 o @Ass pro, honmoprol i ne, 3Hyp, 4Hyp, .
thi aQJ |1§}ﬁ,p %@'T%ydr%é f IQﬁn gl—al kyl pentyl glycine,
a

kyI al ani ne “or |f present optionally

a mi 7@311 e¥aas® Wyraz7<a@@ Iaadd aﬁﬂﬁﬂéjﬂﬂ&lﬂgﬂﬁﬁ Shamd&roline, 3Hyp,

4H35 Fgonios Nfalindpt el i S iBuatndly ) o

abs &b, Sk TherrqSy@*ﬁnd%)Isl oppd WM dat ed <220> <221>
M SCFEATURE <222>°(35).. (35) <223> Ala or absent and

i f pfrﬂé\sﬂ@fmrowp ithsih hel apmpenarchdess nepbays the formul cSerARHE

IDFGET of 31 brefeskehialih Erabt fur RSRARIAS ReartblbBy (ke

and\Nadlk }ylbniak amm 1oweredlisg koupd Brdférably@F € b abfiticafohy
ato?rgggl%}eep_clg’r{%égyoéﬂsteo%‘ é_ar‘éori atgr)r(1ts les%%l:eﬁ'\fl Eﬁﬁg E@:Ie%?lznvzrzlt%ozri
are pharmaceutically acceptable salts of the compounds of formula (VII).

[0176]  Exemplary exendin analogs include those wherein Xaa; is His or Tyr.
More preferably Xaa,; is His.

[0177]  Provided are those compounds wherein Xaa, is Gly.

[0178]  Provided are those compounds wherein Xaa, 4 is Leu, pentylglycine or
Met.

[0179]  Exemplary compounds include those wherein Xaays is Trp or Phe.

[0180]  Also provided are compounds where Xaae is Phe or naphthylalanine;
Xaaps 1s Ile or Val and Xaaz;, Xaass, Xaas; and Xaass are independently selected from
Pro, homoproline, thioproline or N-alkylalanine. Preferably N-alkylalanine has a N-
alkyl group of 1 to about 6 carbon atoms.

[0181] According to one embodiment, Xaass, Xaas; and Xaasg are the same
amino acid reside. ,

[0182]  Provided are compounds wherein Xaasg is Ser or Tyr, more preferably

Ser.
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<223> ser, Tyr or absent and i f present optionally

am dated <400> 20 xaa Xaa Xaa Xaa Xaa xaa Xaa Xaa xaa
weas7awoXaa xaa Xaa Xaa xaa 1 5 10 15 xaa Al aPEnaSXme/032354

Xaa Xaa Xaa Xaa Xaa xaa xaa Xaa Gly Gy Xaa ser 20 25

r Gy caapfaa Xaa xaa 35 <210> 21 <211> 39
3952 P%ezeﬁ@égzﬁ?ﬁ%?ci al Sequence <220> <223>

EQE3di n Apairdigg <8202 en@iitiim Mtsgr_ogﬁﬁafggﬁ Céﬂ%?:m?:c[Esk}rfug)émula

. < 4 S,. Tyr <220> <221>
(V1D bterei i % His 55 SS¥s prciereb(y Lng ok 17101V 250 1% Dhgsor
. S, .
nag SRR ey T LA oty (ids o RE XAl Phe o by Titdninc;
Xapaphilayr VelaKine X236 Xaazpdnd Krag arEadeRAdadB2sel¢ctdd from

e g8, 30l S SR e AR, 5 e

prefe?@ﬁéSé@)More(p%feﬁB IANHOr G lu <220> <221>
M SCFEATURE <222> (10) ..(10) <223> Leu, lie, Val,

peHS gl feqording rtonerothero embediment, Mxs@pRAT UREpoRads> include

thopd Pt ITEAREH: Yo 15 S8Rk 1R R orie Ren sm Gt
Xads28 Phe of AahthytAadBine;Piss; iJ Yhr OF SeraNbAgY Sebelid Xas2R 0D or

<221> M. SC FEATURE <222> (23)_. . (23) <223>lie, Va
Glu;, Xaqy is LfargrypengiiglyringeXagie it Lowoy pegfyighycine; gtaappis Phe or

A O R
Trp<@@ Bhe;TKpas1,PReass, T¥nasqr ambplabiyydre dhdepemdznti? Mo, homoproline,
thioproline, or N-methylalanine; Xaaso is Ser-or Tyr: and Z is -OH or -NHj; with the
proviso that the compound does not have the formula of either SEQ ID NOS:1 or 2.
More preferably Z is -NH,..

[0186]  According to another embodiment, provided are compounds where
Xaay, is Leu, Ile, Val or pentylglycine, more preferably Leu or pentylglycine, and
Xaags 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 degradation, both in vitro and in vivo, as well as during synthesis

of the compound.

FORMULA VIII

[0187]  Also provided are compounds described in PCT Application Serial No.
PCT/US98/16387, filed August 6, 1998, entitled “Novél Exendin Agonist
Compounds”, U.S. Patent Application No. 10/181,102, including compounds of the
formula (VIII) [SEQ ID NO:22]:

Xaa) Xaay Xaas Gly Thr Xaag Xaa; Xaag Xaag Xaaj,

Ser Lys Gln Xaa)4 Glu Glu Glu Ala Val Arg Leu

Xaap, Xaags Xaay, Xaaps Leu Xaay; Xaagg Gly Gly Xaas;
Ser Ser Gly Ala Xaass Xaas; Xaass Xaazo-Z
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<221> M SC _FEATURE <222> (31).. (31) <223> Pro,
honmoprol i ne, 3Hyp, 4Hyp, thioproline, N-al kyl

wghyaineioo N- al kyl pentyl glycine or N-al kyl abPamiusen06/032354

<220> <221> M SC FEATURE <222> (36).. (38) <223> Pro,
fpproline, 3Hyp, 4Hyp, thioproline, N-al Kyl

glycine, N-al kyl pentyl glycine or N-al kyl alanine
<22Kaa1<i§HIiS>Ah7gSK&rBEA«ThiREzsﬁBﬁmnﬁ%) (39) <223> ser,
Thr _or T§ ally am dat ed <400> 21 Xaa xaa
Xaaxéa?-ll§7 ‘Ph% ag Xaa Xaa Xaa ser Lys Gn Xaa Glu
G Iu Ala Val Arg Leu xaa xaa Xaa Xaa
eu}{m;!zépéﬁOllélue @y Xaa ser 20 25 30 Ser Ay Ala Xaa
XaaXX@sasRh@T&BOK@ap@ﬂlyMamﬂab 39 <212> PRT <213>

I Ci uence <220> <223> Exendi n anal og <220>
<22¥§ glfﬁ:%i%ﬂRE <222> (1) ..(1) <223> Hi's, Arg, Tyr,
4- |Kh&qgg&r&|q|}@nyl <220> <221> M SCFEATURE <222> (2)

<223> ser, Ay, Ala or Thr0229W0 _Seq_Lst .txt
<22 NQMPOI\EEC FEATURE <222> (3) ..(3) <223> Asp or

220> <2 (6) .. (6) <223> Phe,
Tyr Xgdio s Her AL Bl TR S SC FEATURE <2225
(7)Xaa1£ﬁ)Leﬁ2ﬂ33)eﬁt?[glydiné3W al 52RRE <221> M SCFEATURE
<222> (9) .. 23> Asp or QU <220> <221>
M SEreaUiE, saphtbylalanipep) <223> Leu, lie, Val,

S5 e B G, 5

<2 2Rz 5 R WASEF EATURE <222> (22) .. (22) <223> Phe,
Tyr or ht Bg I ani ne 0> .<221> M SCFEATURE <222>
aa?-Sts%g? % ’P¥%ap aaml&%u , pentyl gl yci ne,

erf(azi%%syﬂ}%! X6 3¢ L95-NYBLR FhETR is Lys, Arg, C;-Cyq straight chain or
branched alkanoyl or cycloalkylalkanoyl;

Xaapg is Lys, Asn, or Lys-NH"R where R is Lys, Arg, C;-Cy straight chain or

wh

branched alkanoyl or cycloalkylalkanoyl,

Xaazy, Xaazs, Xaaz; and Xaasg are independently Pro, homoproline, 3Hyp,
4Hyp, thioproline, N-alkylglycine, N—élkylpentylglycine or N-alkylalanine;

Xaagzg 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
ID NOS: 1 or 2. Suitable compounds of formula (VIII) include compounds described
in PCT Application Serial No. PCT/US98/16387, filed August 6, 1998, entitled
“Novel Exendin Agonist Compounds,” U.S. Patent Application No. 10/181,102,
having the amino acid sequences of SEQ ID NOS: 5-39 therein, herein identified as
SEQ ID NOS: 108-142.

[0188]  Exemplary exendin analogs of formula (VII) include those wherein

Xaa; is His, Tyr or 4-imidazopropionyl. More preferably, Xaa; is His or 4-
imidazopropionyl.

[0189]  Provided are those compounds of formula (VIII) wherein Xaa, is Gly.
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<221> M SCFEATURE <222> (24) ..(24) <223> G lu or Asp

<220> <221> M SCFEATURE <222> (25).. (25) <223> Trp,
wohey7/02y100 or napht hyl al ani ne <220> <221> M SCPENTISRI6/032354

<222> (27) . . (28) <223> Lys , Asn or Lys-NH R where

R190% LYBrovidéd e thdseCofdpsliddi of H’émﬁﬂ@gﬂﬂg wREGR SR8 is Len,
al kanoyl or cycloal kylal kanoyl <22 <221>

penfflgyrparUMEt.<222> (31) . . (31) <223> Pro,

I
TR 1 PR i adt oI o AR Bt RS
or Bile SCFEATURE <222> (36) . . (38) <223> Pro,
honppr ol_i ne, 4Hyp, thjoproline, N-al kyl

§2I ne, Prrwided ngﬂth?féﬁpsapemﬁém éorgyula (IR yherein

i@%lne% mji?é%(%%g\lﬁ Slgﬁhexr%ﬁ% Ly% a%lél (gstrmghlf'REam

ort@mch@dl@lkhnbyﬁmldﬁaéz§ibﬁs4&00> 22 Xaa xaa Xaa Gy Thr Xaa
Xaa xaa Xaa Xaa_ Ser Lys Gn xaa Gu Glu 15 10 15 du

MQ4Val /g previdedaae samapopads %fannel@ (XE3) waereig Xaps & Fhe or

o940 582, 00 i, 90, R0 VR 5818
Xaasg 20m; e itiagy @e aidegenﬂaﬂgbsd&%ﬂﬁdvmr&ﬁsmgﬂiﬁe (tBdproline

<223> AM DATI ON <400> 23 Hs d G u dy Thr
or w(ﬁﬂﬂ%m%%r Aggording jo sap eppedigent Eaasgs pr @ Tyr. 1 Phovigp are

K I ,U Trp Leu Lys Asn
n@yﬁcﬁ‘?}l&k fyﬁ?oﬁsgﬁcl_)ﬁgffgﬁg'zlzfg 287<212> PRT <213>

/[!0119i53 i ci Abcosding émeae <@BOdined,3proFxed dire campdwgls < Aozmula
(VI el PO of o TRt éigr‘\rta@ﬁ Yo N
is ]]@o? \M?tXﬁz%s Ed ol LYs-ABre owhtdd Rsa % gl‘ﬁ dhh or

p Leu Lys Ash 20 25 <210> 2 <21 28 <21 PRT
bramilt@ >alkanoyt,i andalXa8aqisedse; and Xaas, Xaase, Xaa37 and Xaasg are
independently selected from Pro, homoproline, thioproline or N-alkylalanine. 7

[0196]  In another embodiment, exendins and exendin analogs of the invention
do not include the peptides of SEQ ID NOS:3-14. In one embodiment, exendin
analogs include the analogs of Formulas (I-VIII), with the proviso that the analogs do
not include the peptides of SEQ ID NOs:1-2.

[0197] Also useful within the scope of the present invention are narrower
genera of compounds of the disclosed formulae, for example formulae I through VIII,
having peptides of various lengths, for example genera of compounds that do not
include peptides héving a length of greater than 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37 or 38 amino acid residues.

[0198] Exendins, exendin analog agonists and exendin agonists that are
peptides, described herein may be prepared through peptide purification as described
in, for example, Eng, et al., J. Biol. Chem. 265:20259-62, 1990; and Eng, et al., J.
Biol. Chem. 267:7402-05, 1992, which are incorporated by reference herein.
Alternatively, exendins, exendin peptide agonists and exendin analog agonists may be
prepared by methods known to those skilled in the art, for example, as described in
Raufman, et al., J Biol. Chem. 267:21432-37, 1992), which is incorporated by
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<220> <223> Exendi n anal 0g0229WJ _Seq_Lst . txt <220>
<221> MOD_RES <222> (28) . . . (28) <223> AM DATI ON

we2072200H s Gy Au Ay Thr Phe Thr Ser Asp kewuSe006/032354
Lys Gn Leu Qu Ju 15 10 15 Ju Ala val Arg Leu Phe

' . 5 <210>. 26 11> 28 <212>
b SR, D B AR B AT
exaanit, afing2atatorRRdd oI RESm5ed %E%(%‘ihes&&g )Ty??&gly, using

AM DATI ON <400> 26 H s Ala GiU Gy Phe THI' s
suchdpchniquesain d-Pscathamed praeeiedimind dwidandish Ghino adldoatiaahed

i €] Phe L L 20 25 <210> 27 .
to S5 Brig 5o Eraiy of s735n AF¢ peils SR el fEmperas s iner
solvehd Sﬁchaﬁﬁﬁﬂiemy&ﬁﬂh&ﬁidégﬁgﬁetﬁggﬁolm rﬁ%ﬁ %%é glﬁéﬁcée in

(28) <223> AM DATI ON <400> 2 s Ay Gu /A
theTipressege A cpenlingeragents &uoh lasu digyelotiexyldarboditnids @di 1-

] Phe L L As 25
y o RR I BOE el ® e bab o Y piiheriRecdgnite rne
N e e g igins ot e
reagenp uchaag WAPpORcetroesid pBpiHeddiae, andahe go@ling rEhctioAl rapeated

: L @n Leu u 5 10.15 d.
with Yap 3G A8l RSl anith ool e i Yo e pepides gain
Suitabl) N-pidteclg ~pratps<ade? wellRinowdil 3z the tdr,| wih, #r example, t-

sequence <220> <223> Exendi n anal o <230 <221>

butyjepyapronybgBac) apg)fluorenybngsthexyoabom(BavrIoN <400> 29

(0199]  The solvents, amino acid derivatives and 4-methylbenzhydryl-amine
resin used in the peptide synthesizer may be purchased from Applied Biosystems Inc.
(Foster City, CA). The following side-chain protected amino acids may be purchased
from Applied Biosystems, Inc.: BSD-112344.1-Arg(Pmc), Boc-Thr(Bzl), Fmoc-
Thr(t-Bu), Boc-Ser(Bzl), Fmoc-Ser(t-Bu), Boc-Tyr(BrZ), Fmoc-Tyr(t-Bu), Boc-
Lys(Cl-Z), Fmoc-Lys(Boc), Boc-Glu(Bzl), Fmoc-Glu(t-Bu), Fmoc-His(Trt), Fmoc-
Asn(Trt), and Fmoc-Gln(Trt). Boc-His(BOM) may be purchased from Applied
Biosystems, Inc. or Bachem Inc. (Torrance, CA). Anisole, dimethylsulfide, phenol,
ethanedithiol, and thjoanisole may be obtained from Aldrich 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). |

[0200]  Solid phase peptide synthesis may be carried out with an automatic
peptide synthesizer (Model 430A, Applied Biosystems Inc., Foster City, CA) using
the NMP/HOBt (Option 1) system and tBoc or Fmoc chemistry (see, Applied
Biosystems User's Manual for the ABI 430A Peptide Synthesizer, Version 1.3B July
1, 1988, section 6, pp. 49-70, Applied Biosystems, Inc., Foster City, CA) with
capping. Boc-peptide-resins may be cleaved with HF (-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 according to standard
methods (Introduction to Cleavage Techniques, Applied Biosystems, Inc., 1990, Pp-
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Hs Ay Gu @y Thr Phe Thr Ala Asp Leu Ser Lys G n

Leu Au Gu 15 10 15 Au Ala Val Arg Leu Phe lie Gu
wéheao7lewrobys Asn 20 25 <210> 30 <211> 28 <212>PERTUS2006/032354

<213> Artifi cial sequence <220> <223> Exendi n anal og

o 52008 el SRR o G BB

(Moyel NP8 356U dulisil(d, edtugkh0 15 G u Ala Val Arg Leu Phe
lie u Phe Leu Lys Asn 0 25 <210> 31 <211> 28 <212>

ARZ0L2 1 3Reptides rnay he piwifige rhyeRRAMEC <pre@aragive add ranalytical)

(2 23
wsil A G IR ATE S bt preppiall pifin 10 v,
2.2 95 Eng vg»m HbspeSay CAmayea ulddato liw}at%éptid%sl astl Yuffyundy be
G u Al a Val Leu Phe lie u Phe Leu Lys
de‘i&@ﬁmzé using 26 hC3 or &113?&11%10%12 qalvsmprtd 1520.46 xA25 e Mydhc).

SERUSEES ST P 1, RN st o e

andlfyscaEicylu@nuat @ ﬁoiﬂ'erte IBIﬁd.OI' hil/nsigrandgp the fre@efgﬁ% ﬁoﬁ% at 15
1 du 1 10 15 a Val eu _Phe e u
g, AsHing pSidkRlyges 158y b P nhs Wgers ich Taraysiem and
i C >
protessd ulblihd %ﬁ%ﬁz 222>®f gg%@ meﬁ%%ésﬁygg%gd A e

acid4G0rel B (il §°GI20-23 h). AlydrdhysatBhmaF e detivatep ahe undesed by
Arg_ Leu

T O TR SN L D
Teaﬁﬂ_ques for Amino Acid Analysis, pp. 11-52, Millipore Corporation, Milford, MA
(1989)). Fast atom bombardment analysis may be carried out by M-Scan,
Incorporated (West Chester, PA). Mass calibration may be performed using cesium
iodide or cesium jodide/glycerol. Plasma desorption ionization analysis using time of
flight detection may be carried out on an Applied Biosystems Bio-Ion 20 mass
spectrometer. [Electrospray mass spectroscopy may be carried and on a VG-Trio
machine. '

[0202]  Exendins, exendin analog agonists and exéndin agonists that are
- peptides may also be prepared using recombinant DNA techniques, using methods
now known in the art. See, eg., Sambrook ef al, Molecular CLONING: A
- LABORATORY MANUAL, 2d Ed., Cold Spring Harbor (1989). Alternatively, such
corhpounds may be prepared by homogeneous phase peptide synthesis methods.
Non-peptide compounds useful in the present invention may be prepared by art-
known methods. For example, phosphate-containing amino acids and peptides
containing such amino acids, may be prepared using methods known in the art. See,
e.g., Bartlett and Landen, Biorg. Chem. 14:356-377 (1986).

[0203] Exendins, exendin agonists or exendin analog agonists may be
formulated into pharmaceutical compositions for administration to subjects, including
humans. These pharmaceutical compositions preferably include an amount of an
exendin, an exendin agonist or exendin analog agonist effective to reduce body

weight in the subject, reduce BMI, alter body composition, ‘treat diabetes, lower
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<213> Artificial sequence <220> <223> Exendi n anal og
<220> <221> MOD_RES <222> (28)... (28) <223> AM DATI ON

we207028W0229W0 _Seq_Lst.txt H s Ay GQu Gy Por/uRBh®e/032354
Thr ser Asp Leu Ser Lys Gn Ala Gu Gu 1 5 10 15 A u

B 080 i Bt E0Es wSiopietid oo Mot 87h Postzameeaty

accepidble ca?idd> Exendi n anal og <220> <221> MOD_RES <222>
(283... 28) <223> AM DATI ON <400> 35 H s Ay du Qy
TH204Bhe lg‘hﬁﬂné@qutlﬂx%lbf peqgpisble parsersi wsefid uinAthgseGpharinageutival

R TR VG AT e
seraquetning, ek @ hwmaid zerfuedtistintinabetfe gubstdtes swhla phosphates,

MOD RES, <222> (28).... 8) <223> AM DATI ON <400> 36 Hi
glygm@_ysorgcu a@%y I’(ﬂt?rs)s’lpﬁ’e f(fii’ﬁ‘?es dartied pelyesiidge mixtyess iy saturated

s ks N R 14

hydiogeanf plasphatSepotesstien {3Azer Adephate ndidiuna m%’lgl?ilmgjil 21':213 Ssgtlts,
<221> | RES <222> (.28)...' (28) <223> AM <400>
collordaly silieg., Tpggnedpp fﬁ?‘ﬁ)@ﬂ% ﬂ?fy‘)é@fl Rypoligenes epelinlasedpspd

UG PG SH iy St AN 6y e

waxgs] Ipelthyenepol PRy propyBre-hlackf paliysderss epplpsibgent? 20peol and
<12t2ﬁ> artificially synthesized sequence of novel
WoRyEhdi n agoni st conmpound <220> <221> AM DATI ON <222>

([6#)5]. . TRSBompositions disclosed herein may be administered parenterally,

orally, by inbalation spray, topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term “parenteral” as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular, intra-synovial, intrasternal, intrathecal,
intrahepatic, intralesional and intracranial injection or infusion techniques. In one
embodiment, the compositions are administered by an iﬁﬁasion pump or subcutaneous
injection of a slow release, extended release, sustained release or long acting
formulation. In one embodiment, subcutaneous injections are administered once a
day; once every two, three, four, five, or six days; once per week; twice per month;
once a month; every other month or every third month.

[0206]  Any of the exendins, exendin agonists or exendin analog agonists may
be administered in the acid or amide form. Additionally, any of the exendins, exendin
agonists or exendin analog agonists may form salts with various inorganic and organic
acids and bases. Such salts include, without limitation, salts prepared with organic and
inorganic acids, for example, HCl, HBr, H,SOy, H5PO,, trifluoroacetic acid, acetic
acid, formic acid, methanesulfonic acid, toluenesulfonic acid, maleic acid, fumaric
acid and camphorsulfonic acid.  Salts prepared with bases include, without
limititation, ammonium salts, alkali metal salts, e.g., sodium and potassium salts, and
alkali earth salts, e.g., calcium and magnesium salts. Acetate, hydrochloride, and
trifluoroacetate salté are particular examples. The salts may be formed by
conventional means, as by reacting the free acid or base forms of the product with one

or more equivalents of the appropriate base or acid in a solvent or medium in which
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<223> am dated Asn (Asparagi nam de) <400> 38 H s dy

@ u dy Thr phe Thr Ser Asp Leu ser Lys Gn Leu @ u
wG2007/024010 15 A u Ala Ala Arg Leu phe |ie GeCuuRBhm®m6/032354

Leu Lys Asn 20 25 <210> 39 <211> 28 <212> PRT <213>

Arti. £ i, eial se ce <220> <223>. Exendi n anal
s insplyBle op AFRUAVGS 508 PO e WEicis MienljoBons fareenior
by H@edBSndbs bideycHahgitg Ghy 1ok fof%eex'ﬁtfglg%%[t 08 BndtBet BR%on a
Lys GnlLeud ud ulb510 15 du a Val Ala Leu
S%%@OP@X@}&H&GM@- Leu Lys Asn 20 25 <210> 40 <211> 28

T T N
plasa heﬂﬂih,ll@féié@ﬂ aﬁé@i@?pﬁ&c&iﬁﬁgﬁaibgggﬁn? yséoﬂl'dghtraji‘tﬁl dihgreater
tha%%%f@é@d%%@&?@ﬁgym} i%tr aqgerigd gf 3t Joatt abpy 18 hourm ot least agout
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<210> 43
analog agonist concentration of greater than or equal to about 50 pg/ml for a period of

at least about 12 hours, or least about 1, least about 2, least about 3, Ieastr about 4,
least about 5, least about 6, or least about 7 days; at least about 1, least about 2, least
about 3, least about 4, least about 5, least about 6, least about 7, least about 8, least
about 9, least about 10, least about 11, least about 12, least about 13, least about 14,
least about 15, or least about 16 weeks; or at least about 5, least about 6, least about 7,
least about 8, least about 9, least about 10, least about 11, or least about 12 months.
Any route of administration can be used in the present methods so long as the
administration results in an average plasma exendin, exendin agonist or exendin
analog agonist concentration of at least about 65 pg/ml, about 75 pg/ml, about 85
pg/ml, about 100 pg/ml, about 150 pg/ml, about 170 pg/ml, about 175 pg/ml, about
200 pg/ml, about 225 pg/ml, about 250 pg/ml, about 300 pg/ml, about 350 pg/ml,
about 400 pg/ml, about 450 pg/ml, about 500 pg/ml, about 550 pg/ml, or about 600
pg/ml. In other embodiments, the average concentration of the exendin, exendin
agonist or exendin analog agonist is between at least about 170 pg/ml and 600 pg/ml
or between at least about 170 pg/ml and 350 pg/ml. In still other embodiments, the
average plasma concentration of the exendin, exendin agonist or exendin analog
agonist is greater than 40 pmoles/liter, greater than 50 pmoles/liter, greater than 60
pmoles/liter, greater than 70 pmoles/liter, greater than 80 pmoles/liter, greater than 90
pmoles/liter, greater than 100 pmoles/liter, greater than 110 pmoles/liter, greater than
120 pmoles/liter, greater than 130 pmoles/liter, greater than 140 pmoles/liter, or
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4, least about 5, least about 6, least about 7, least about 8, least about 9, least about 10,
least about 11, least about 12, least about 13, least about 14, least about 15, or least
about 16 weeks; or at least about 5, least about 6, least about 7, least about 8, least
about 9, least about 10, least about 11, or least about 12 months. In still another
embodiment, the route of administration results in a sustained minimum plasma
exendin, exendin agonist or exendin analog agonist concentration of greater than or
equal to about 65 pg/ml, greater than or equal to about 75 pg/ml, greater than or equal
to about 85 pg/ml, about 100 pg/ml, greater than or equal to about 150 pg/ml, greater
than or equal to about 170 pg/ml, greater than or equal to about 175 pg/ml, greater
than or equal to about 200 pg/ml, greater than or equal to about 225 pg/ml, greater
than or equal to about 250 pg/ml, greater than or equal to about 300 pg/ml, greater
than or equal to about 350 pg/ml, greater than or equal to about 400 pg/ml, greater
than or equal to about 450 pg/ml, greater than or equal to about 500 pg/ml, greater
than or equal to about 550 pg/ml, or greater than or equal to about 600 pg/ml. In other
embodiments, the minimum concentration of the exendin, exendin agonist or exendin
analog agonist is between at least about 170 pg/ml and 600 pg/ml or between at least
about 170 pg/ml and 350 pg/ml. In still other embodiments, minimum plasma
concentration of the exendin, exendin agonist or exendin analog agonist is greater
than 40 pmoles/liter, greater than 50 pmoles/liter, greater than 60 pmoles/liter, greater
than 70 pmoles/liter, greater than 80 pmoles/liter, greater than 90 pmoles/liter, greater
than 100 pmoles/liter, greater than 110 pmoles/liter, greater than 120 pmoles/liter,
greater than 130 pmoles/liter, greater than 140 pmoles/liter, or greater than 150
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about 5, at least about 6, at least about 7, at least about 8, at least about 9, at least
about 10, at least about 11, at least about 12, at least about 13, at least about 14, at
least about 15, or at least about 16 weeks; or at least about 5, at least about 6, at least
about 7, at least about 8, at least about 9, at least about 10, at least about 11, or at least
about 12 months. Plasma exendin, exendin agonist or exendin agonist analog
concentrations can be measured using any method available.

[0208]  Average concentrations can be determined over the entire time period
of interest, or alternatively, within a subunit of the time period of interest. For
example, and without limitation, the average daily concentration of an exendin,
exendin agonist or exendin analog agonist over a period of one week, one month,
three months, six months or a year; the average weekly concentration over a period of
one month, three months, six months, nine months or a year; or the average monthly
concentration over six months, nine months or one year; etc. It should be recognized
that the average (mean) concentrations will encompass individual measurements that
are above or below the mean. Thus, at any given measurement of concentration may
be below the desired minimum average so long as the average value over the desired
time period is at or above the required minimum value. As used herein in reference to
concentration, the term “average or minimum” refers to the alternative and should be
read as the either the average concentration or the minimum concentration.

[0209]  Sterile injectable forms of the compositions of this invention may be
aqueous or oleaginous suspension. These suspensions may be formulated according to

techniques known in the art, using suitable dispersing or wetting agents and
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acceptable dosage forms, including emulsions and suspensions. Other commonly
used surfactants, such as TWEENSs, Spans and other emulsifying agents or
bioavailability enhancers which are commonly used in the manufacture of
pharmaceutically acceptable solid, liquid, or other dosage forms may also be used for
the purposes of formulation.

[0210]  Parenteral formulations may be a single bolus dose, an infusion, or a
loading bolus dose followed with a maintenance dose. These compositions may be
administered according to any dosage schedule described herein.

) [0211]  The pharmaceutical compositions of this invention may be orally
administered in any orally acceptable dosage form including, capsules, tablets,
aqueous suspensions or solutions. In the case of tablets for oral use, carriers
commonly used include lactose and corn starch. Lubricating agents, such as
magnesium stearate, are also typically added. For oral administration in a capsule
form, useful diluents include lactose and dried cornstarch. When aqueous
suspensions are required for oral use, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain sweetening, flavoring or
coloring agents may also be added.

[0212]  Alternatively, the pharmaceutical compositions of this invention may
be administered in the form of suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non-irritating excipient which is solid at

room temperature but liquid at rectal temperature and therefore will melt in the
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suitable lotion or cream containing the actlve components suspended or dissolved in

one or more pharmaceutically acceptable carriers. Suitable carriers include, but are
not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetearyl alcohol, 2-octyldodecanol, benzyl alcohol, and water.

[0215]  For ophthalmic use, the pharmaceutical compositions may be
formulated as micronized suspensions in isotonic, pH-adjusted sterile saline, or,
preferably, as solutions in isotonic, pH-adjusted sterile saline, either with or without a
- preservative such as benzylalkonium chloride. Alternatively, for ophthalmic uses, the
pharmaceutical compositions may be formulated in an ointment such as petrolatum.

[0216]  The pharmaceutical compositions of this invention may also be
administered by nasal aerosol or inhalation. Such compositions are prepared
according to techniques well-known in the art of pharmaceutical formulation and may
be prepared as solutions in saline, employing benzyl alcohol or other suitable
preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or
other conventional solubilizing or dispersing agents.

[0217]  The amount of exendin, exendin agonist or exendin analog agonist that
may be combined with the carrier materials to produce a single dosage form will vary
depending upon the host treated and the particular mode of administration. The
compositions can be formulated so that a dosage of between 0.1-1000 pmoles/kg body
weight/minute (when administered by infusion) of exendin, exendin agonists or
exendin analog agonist is administered to a patient receiving these compositions. In

some embodiments of the invention, the dosage is 1-10 pmoleskg body
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skill in the art to make such adjustments in order to obtain the desired plasma
concentrations of an exendin, exendin agonist or exendin analog agonist described
herein. It should be noted that any combination of doses and means of administration
may be utilized as long as the dose in combination with the means of administration
as long as the desired theapuetically effective level of the exendin, exendin agonist, or
exendin agonist analog is achieved.

[0218]  In one embodiment exendin or exendin agonists or analogs thereof are
administered to patients identified as overweight, obese, diabetic or a combination
thereof. In another embodiment, the exendin or exendin agonists or analogs thereof is
administered by injection at least once a day, once a week, or by continuous infusion
via pump. In yet another embodiment, the exendin or exendin agonists or exendin
analog agonists are formulated for administration from a subcutaneous depot over a
period of days, weeks or months.

[0219]  In another embodiment, the exendins exendin agonists or exendin
analog agonists are formulated in a sustained release or long acting formulation. In
one embodiment, the sustained release formulation comprises a biocompatible
polymer, an exendin, or exendin analog agonist, and a sugar. Exemplary formulations
are disclosed in U.S Patent Application Serial No. 09/942,631, filed August 31, 2001
(now U.S. Patent No. 6,824,822) and related Application Serial No. 11/312,371, filed
December 21, 2005; U.S. Provisional Application No. 60/419,388, filed October 17,
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foﬁﬁfﬂéfﬁ)ﬂcgonf&?s%ig ﬁﬁ&%}%mﬁéﬁg dcioﬂtaﬁlrfﬁé % e<x%r21(91?1, exendin agonist or
exendin analog agonist and sucrose for a 1 kg batch size is described below.

[0221] A water-in-oil emulsion is created with the aid of a homogenizer.
‘Suitable homogenizers include an in-line Megatron homogenizer MT-V 3-65
F/FF/FF, Kinematica AG, Switzerland. The water phase of the emulsion can be
prepared by dissolving an exendin, exendin agonist or exendin analog agonist, for
example, exendin-4, and excipients such as sucrose in water. The concentration of
exendin in the resulting solution can be from about 50 mg/g to about 100 mg/g. For
example, when the drug is exendin-4, the concentration of drug in solution can be
from about‘30 g to about 60 g per 600 g of water. In a particular embodiment, 50 g
exendin-4 and 20 g sucrose are dissolved in 600 g water for irrigation (WFI). The
specified amounts listed above represent a nominal load without adjustment to
compensate for peptide content strength specific to the lot of exendin-4 used. The oil
phase of the emulsion is prepared by dissolving PLGA polymer (e.g., 930 g of
purified 50:50 DLAA PLGA (Alkermes, Inc.) in methylene chloride (14.6 kg or 6%
w/w)).

[0222]  The water phase is then added to the oil phase to form a coarse
emulsion with an overhead mixer for about three minutes. Then, the coarse emulsion
is homogenized at approximately 21300 rpm at ambient temperature for three discrete
periods. This should result in an inner emulsion droplet size of less than 1 micron. It
is understood that inner emulsion formation can be achieved using any suitable
means. Suitable means of emulsion formation include, but are not limited to;

homogenization as described above and sonication.
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be determined based on the microsphere batch size, typically a 16:1 ratio of
heptane/ethanol solvent to methylene chloride. For example, about 210 kg heptane
and 23 kg ethanol in a 3°C cooled, stirred tank can be used. This solvent mixture
hardens the microspheres by extracting additional methylene chloride from the
microspheres. This hardening step can also be referred to as quenching. After being
quenched for 1 hour at 3°C, the solvent mixture is either decanted and fresh heptane
(13 Kg) is added at 3°C and held for 1 hour to rinse off residual silicone oil, ethanol
and methylene chloride on the microsphere surface or pumped directly to the
collection step.

[0225] At the end of the quench or decant/wash step, the microspheres are
transferred and collected, for example, on a 12" Sweco Pharmasep Filter/Dryer Model
PH12Y6. In this example, the filter/dryer uses a 25 micron multilayered collection
screen and is connected to a motor that vibrates the screen during collection and
drying. A final rinse with heptane (6 Kg at 3°C) can be performed to ensure
maximum line transfer and to remove any excess silicone oil. The microspheres can
then be dried under vacuum with or without a constant purge of nitrogen gas at at
controlled rate, for example,: 3 to 10 hours (e.g. 6 hours) at 3°C; 3 to 10 hours
ramping to 41°C (e.g. 6 hours); and maintaining for a long period (e.g. 80-90 hours) at
41°C.

[0226] After the completion of drying, the microspheres are discharged into a
collection vessel, sieved through a 150 pm sieve, and stored at about -20 °C until
filling,
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<213> Arti f i cial Sequence <220> <223> Exendin

anal og <220> <221> M SC FEATURE <222> (31) ...(31)
we2a@r24moopr ol i ne <220> <221> M SC FEATURE <2P@¥F/US2006/032354

(36)... (36) <223> honoproline. 0229W0 _Seq_Lst . txt

<RRO7 ] 7] <224 a@@%g&%%%@&é for Efﬁﬁbﬁn&%%tﬁ%@&ﬂa@' or
<400> 7Q Hi s y . ud Thr e Thr_ Ser Asp Leu

loggs jactings qgmﬂat;@p Qmpgisyg @lcrom@easor@mmm exendinrexendin
a y X 20

s ek pdb i kiSO oy 3 0@ ser 20
<p28] ArtA fWaterJ}lmJ011$ﬁﬂJJmmes cf&?@bwﬁﬁ ﬂﬁ:>a1dEﬁﬁm shdicadral Suftable
<220> <2 3> AM DAT] ON

SoRIEBigLS mf R@S\Gcé%or Fiﬁ@deﬂrhé\%% roke, heady, Sqajes and

1
Mpteoff B %@Vﬁgﬁnﬁﬂ adbePubipbisglof VIR Sgisihds bt by
difSolving anfﬁemﬁﬁpfor?@;am@[@ eE&ldfcﬂ-ﬁZBnd’RXcipRahmswht asf suctaab in
ce <220> .<223> Exendin a 20> <221>
wileh G congpafiga it i go e sanaanp BTy G BFoRamdbout S0
mggﬂ @ Béb@b?tpl@)}’m 1. Phigy Thian®S, Waeh Lgd @@% 1§-y<§<e@hﬁ-4u the

Gu 1510 15 u Ala Val Arg Leu
coﬁcﬁpltlméan b druggn sauyonacw lzeoer@ a@ou@mg tq 3be 155 Qser 65 >g

o5 S R et Sho USSPl PRk o
didoBfed FEATYRE watet dor Flgation (®)WFR23ke B}@d&fﬁeﬂym&inmlldﬁ@i above
<220> <221> MOD RES <222> (28
represent a 4% overage to target load in or er to compensate for losses upon filter
sterilization of the components. The oil phase of the emulsion is prepared by
dissolving PLGA polymer (e.g., 97.7 g of purified 50:50 DLAA PLGA (Alkermes,
Inc.)) in methylene chloride (1539 g or 6% w/v).

[0229] The water phase is then added to the oil phase over about a three-
minute period while sonicating at 100% amplitude at ambient temperature. The water
phase containing the sucrose/exendin-4 is charged to the coacervation reactor.
Reactor is then stirred at 1400 to 1600 rpm, with additional sonication at 100%
amplitude for 2 minutes, followed by a 30 second hold, and then 1 minute more of
sonication. This results in an inner emulsion droplet size of less than 0.5 microns. It
is understood that inner emulsion formation can be achieved using any suitable
rﬁeans. Suitable means of emulsion formation include, but are not limited to,
sonication as described above and homogenization.

[0230] A coacervation step is then performed by adding silicone oil (2294 gr
of Dimethicone, NF, 350 cs) over time period of less than five minutes to the inner
emulsion. This is equivalent to a ratio of 1.5:1, silicone oil to methylene chloride.
The methylene chloride from the polymer solution partitions into the silicone oil and
begins to precipitate the polymer around the water phase containing exendin, leading
to microencapsulation. The embryonic microspheres thus formed are soft and require
hardening. Frequently, the embryonic microspheres are permitted to stand for a short
period of time, for example, of less than 1 minute or from about 1 minute to about 5

minutes prior to proceeding to the microsphere hardening step.
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<223> AM DATION <400> 73 H s Ay @ u dy Thr Xaa Thr

Ser Asp Leu Ser Lys GnlLeud ud u1lb510 15 d u
wahe7as7ofr g Leu Phe lie A u Phe Leu Lys Asn POT/A52006/032354

<210> 74 <211> 28 <212> PRT <213> Artificial Sequence

0. e a0 Bed ol e ey
heﬁfhlte/dﬂht&xoﬁﬁﬂv@ﬁ lml)@ﬁllﬁe LThe Gsitme o$ heptandthardl thidure decded Ban
Leu Phille GQu Trp Leu Lys Asn 20

be és‘te@%ﬁ)aﬁsg 091 @nzﬁowizi@ arﬂhﬁm@zieﬂiwrﬁmt exaapple, about 22

e RGN A S % E e e

This $elvenGimixiGtey hatdensPhe BerosPhereddp ex@dctBer addifodal ﬁné\zﬁ}'}lene
i e

i Kbt Tt S e
w3BbE BTN B RS e

>0 I hed y
a.ntir %?thlg%ﬂ%x%u@%ﬂe%@gg?dfﬁ 53 Eﬁal\r/igt Acll ?)1‘ 1 ﬁ)uﬂ%o%ﬁ/semf ré:> i?ﬁal

silippre ol bthang) and methsderiej chlagidg omMitpe memosp;asre/ssrfa@o 25

77 11 3> . Arti.ficial enge
B LJaT e e aisk Slens 305 gl pb et BRL e an
coltedfd> flr Whmple, 02 Q) 6<a&%%teﬁem WiciohYighfieayerdOseresadaside the
MOD_RES <222> (28) 28) <223> AM DATI'ON <400> 77

8)...
cong sappd, deying chymiygsr whish arkyr assa rdepdgndcdiltes erA (fingl @nge with
heﬂtgn% % Lkg ar 4°C) is performed to ensure maximum line transfer. The

microspheres are then dried with a constant purge of nitrogen gas at a controlled rate,
for example, according to the following schedule: 18 hours at 3°C; 24 hours at 25°C;
6 hours at 35°C; and 42 hours at 38°C.

[0233]  After the completion of drying, the microspheres are discharged into a
teflon/stainless steel sterilized collection vessel attached to the drying cone. The |
collection vessel is sealed, removed from the drying cone and stored at -20 + 5°C until
filling. Material remaining in the cone upon disassembly for cleaning is taken for
drug content analysis.

[0234]  Non-limiting examples of specific PLG polymers suitable for use in
the general methods described above are listed below. The listed polymers can be
obtained from Lakeshore Biomaterials of Birmingham, Alabama, or Boehringer
Ingelheim Pharma GmbH & Co. KG, Germany, although other sources may be
available, and can be described as follows:

Polymer 2A: Poly(lactide-co-glycolide); 50:50 lactide:glycolide ratio; 12.3 kD
Mol. Wt.; IV=0.15 (dL/g).

Polymer 4A: Poly(lactide-co-glycolide); 50:50 lactide:glycolide ratio; Mol.
Wt. 45-64 kD; IV=0.45-0.47 (dL/g).

[0235] It is known in the art (See, for example, Peptide Acylation by Poly(a-
Hydroxy Esters) by Lucke et al., Pharmaceutical Research, Vol. 19, No. 2, p. 175-
181, February 2002) that proteins and peptides which are incorporated in PLG
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1510 15 Qu Ala Val Arg Leu Phe lie A u Phe Leu Lys

Asn 20 25 <210> 78 <211> 28 <212> PRT <213> Artifici al
weeqranemo <220> <223> Exendi n anal og <220> <22P&T/US2006/032354

M SC_FEATURE <222> (22)... (22) <223> naphthyl al ani ne

AR 0%, W b G
of TiteraGdon Asth d@t&dﬁﬁdﬁn bitaiuGisrofly FHG 091H1p11n§eslﬂzni]a5mﬁ% Wfter

Al a Val eu Xaa lie Ju_Phe Leu Lys Asn 20 25
preaztﬁ;gn P@%ﬂmgs 49 ppeh, pher PLE polymers yseé i thesargpasaiden of

o b T

sustzﬁﬁabrelm d@E@os:lﬁﬁﬂpus(iﬁ@art recoﬁlﬂﬁééi mﬁ‘ﬂﬁa&%&i&gﬁlﬂ\l <400>
VB2, e sweeitls Satheq Ghegmiment soaimon B RBPHREH SRR e Ml

depEzlg é%@%?%ﬁ?t%@ fa%@.)rg ﬁncﬁ%&-&g tl‘?eg% %&.& e%gn(ﬁéx )éél:jr@% agonists

i cial Sequence
or améa»gwheraczfohe patRats ARDbRESWZAR zerfe@@)health, (g2BJer <@id3ttet, and

400> 8 ' Thr. Phe hr Ser, p
e @%?d%\' Giteian [y Ok Pismedbn s Cobinglio FAlLE sipriog e
L 1
P ?%iﬁ‘%%%”‘%%@% P Cetence Cao0 e

withineerdinaryaskall tnghe 2120 The: zmyuntMﬁBXﬁ@l epexendin3@pnists of 3B)logs
thefe%%:J’wﬂIAMsQAa_ép%Z&lg\%) i grdug'lt patle to4lg)e treaéled, the route of

administration, the type of formulation, the characteristics of the compound used, the

severity of the disease, and the desired effect. The amounts of exendin or exendin
agonists or analogs thereof can be determined by » pharmacological and
pharmacokinetic principles well-known in the art.

[0237] In order that the invention described herein may be more fully
understood, the following examples are set forth. It should be understood that these
examples are for illustrative purposes only and are not to be construed as limitiﬁg this

invention in any manner.

EXAMPLES

[0238]  The pharmacokinetics of a long-acting release (LAR) formulation of
exenatide was evaluated in a randomized, double-blind, placebo controlled,
multicenter study in subjects with Type 2 diabetes. The study population consisted of
45 individuals with type 2 diabetes treated with a stable regimen of metformin or
managed with diet modification and exercise for at least 3 months prior to screening,
Subjects, male or female, were 18 to 75 years of age with a body mass index (BMI) of
25 kg/m* to 45 kg/m?, inclusive, at screening, and HbA,, of 7.1% to 11.0%, inclusive,
at screening. The study compared multiple doses of a long-acting release formulation
of exenatide administered once weekly for 15 weeks by subcutaneous (SC) injection.
The study was also conducted to examine the effects of such administration on the
subjects’ body weight and fasting and postprandial glucose concentrations. Subjects

were randomly aésigned to the respective treatment groups in a 1:1:2:2 proportion
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H s Ay Au Ay Thr Phe Thr Ser Asp Ala Ser Lys G n

Leu Au Gu 15 10 15 Au Ala Val Arg Leu Phe lie Gu
weher7ioewrobys Asn Ay Gy Pro Ser 20 25 30 Ser ®»etas212/032354

<211> 29 <212> PRT <213> Artificial Sequence <220>

SRR, HEIPERD Te T e, i
leaal’in p‘éﬁbdﬁ@ljbje@tﬁsé!ﬁﬁdrhm&téasm ehiati® ¥ (& Ygdbubs Eaﬂg C,(? éf an

Leu Phe lie Qu Trp Leu Lys Asn G
equzz@eui V@hmz@ﬁa@bo £gropps @and@w: RID;, withis 1 mw@ggew@é to

e T R

sulj&dy to exenatidd @ioﬂ&ﬁ&ﬂnﬁﬁ&@m@l ofhexendfifde LAXR 1o determine if a
M SCFEATURE <222> (37) <223> honoproline

subyeos maay oxhipit W‘R@%‘S&@tﬁo exematide. (37) <223> AM DATI ON
<400> 83 H s Ay Gu Ay Thr Phe Thr Ser Asp Ala Ser
Lys Gn Met Qu Au 15 10 15 Ju Ala Val Arg Leu Phe
lie Au Trp Leu Lys Asn (Ea]gle(ay Xaa ser 20 25 30 Ser

Al X¥aa 26022 O\AO). 1 Saa t vt <210> Q/l

51&&2@% 08 'vzf,Z;{’f,l?.q;J < Jtgatment Pesiod) s
<22R> Exerttbay ReabledBlinson> <021> vobS fFeskDouple-Blind

Groug 1) keaBin 4-| Masazol yPpsepi oriindy Megicatha0p Ro@13 Dose
MOD| Rfedicafir ( 268)*.|. V2B)me<223> (mg)** Vol
Lyst NH( epsi | on) oct anoy! (ml)<22(Q> <221> MOD_RES <222>

A,27) .Placebe BID<223> AM DATRON <4@£bab<8ﬁAﬁ% u Gy|Thg

Phel Thr Ser Asp leu (Ser lys Gln Met G u " du 5
A0 L Placebo BID - 0.02 Placebo LAR QW - Y
B Exenatide 5 0.02 Exenatide LAR 0.8 X
BID QW
C Exenatide 5 0.02 Exenatide LAR 2.0 Y
BID QW
BID is two times per day

QW is once a week

*Dose of exenatide (exendin 4)

**Dose of LAR formulation containing 5% exenatide (exendin-4)
***Groups with the same letter were given equal volumes of medication

[0239]  During the three-day lead-in period subjects were instructed’to fast (no
food or beverage, except water) for at least 8 hours beginning the evening prior to
each visit. Lead-in medication (exenatide [exendin-4] 5 pg or placebo) was
administered SC, BID, within 15 minutes prior to meals in the morning and evening.
If a meal was skipped, the lead-in medication was administered and followed by a
snack 15 minutes later. Administrations were given no sooner than 6 hours apart.
Subjects received either exenatide 5 ug administered subcutaneously, or an equivalent
dose volume of placebo, two times per day (BID). Exenatide injection (Exenatide
BID) used in this study was a clear, colorless, sterile preserved solution for SC
injection containing exenatide (exendin-4) in sodium acetate buffer, pH 4.5, 4.3%
mannitol as an iso-osmolality modifier and 0.22% metacresol as a preservative. The
strength of exenatide injection is 0.25 mg/mL of exendin-4. The placebo injection is
the same as the active formﬁlation of exenatide injection except that the active

ingredient (exendin-4) is omitted.
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Ala val Arg Leu Phe lie Qu Trp Leu Lys Asn 20 25

<210> 85 <211> 27 <212> PRT <213> Artificial Sequence
we20@r24@23> Exendi n anal og <220> <221> MOD_ REBCT2R206/032354

(ry . . . (1) <223> 4-imdazolylpropionyl -dy <220>

I\/Dﬁml% 2 6). <223> .. .
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R T ROk

A& AIPReRBemibliod 2903 keinetib - PRT <213>
y Arti fei:ci gl 2i)éequence» 22(5‘51.%%%121%@ mE)?éng%sﬁS%g[?}egl og <220>

49248 MOEx@ESdec2RAR (i$ )a . sustaine@iylea®2 Jormulation of exenatide

- |.m | vyl [ | -G 20 221> | RES <222>
(ergof 5 BESteeBf PR3 cxapifidaielioves dseipd mayeme oo 91
days2 ﬁ%neﬁ@lﬁ@u&%ziﬁ:fhi%ﬁh¥ cofftdifed, oh%3w/ AN F Dk SR> 2%

86 Ay G u dy Thr Phe Thr Ser ‘Asp Leu ser Lys G n
suquese, @pdy 9@/0111\@[{15@@ 160:38 pallya Diladlacticgearglycdteeadid.e Theuvial

r.p. Lew Lys . d Y. 20 25 <210>,87 <21 29 <212
consping) e (S o ottt GirenBe 3, 8 Lo ST eRRuRRe LAR
mieoeheds)< e sterodl Frolkl iffES freb2e> véith) a. recordedDicigipiture at

4-i m dazol yl propi onyl -Gy <220> <221> MOD_RES <222>

<-2D6Y°C at theGsigdy <sitp3>Thy splagdoe pefAR| wiay dbe mamgl as thep 20Hve
for@;%l?a%ign M@ex%%z%dcfez %%fR %}chgp't 'thé%z f%)e efc%i%g >:in'ér'\e/|d1[e):'ﬁ";r l(%nétf'&?%vas

replaced with 0.5% ammonium sulfate.

[0242] Subjects were monitored weekly for body weight, vital signs
(including blood pressure, heart rate, respiratory rate, and temperature), urinalysis,
and adverse events. In addition, blood was drawn to assess plasma concentrations of
exendin and glucose. HbA;, was determined every three weeks. Body mass index
was calculated using a nomogram. 7

[0243] Seven-point self monitored blood glucose (SMBG) measurements
were performed during 3 days between Day —7 and Day -3, and between Week 14
and Week 15. An individual 7-point SMBG profile encompassed one day, with three
| glucose measurements obtained preprandial (within 15 minutes prior to the meal) and
three glucose measurements obtained postprandial (1.5 to 2 hours after the meal) for
the three main meals of the day. The seventh measurement was taken at 0300h.

[0244]  Plasma exenatide was quantified by a validated Enzyme-Linked
Immunosorbent Assay (ELISA) (Fineman et al., Diabetes Care, 26:2370-2377, 2003)
at LINCO Diagnostic Services, Inc (St. Charles, Missouri). Glycosylated hemoglobin
was quantitated by Quintiles Laboratories (Smyrna, GA) using high-performance
liquid chromatography (Davis et al., Diabetes, 27:102-107, 1978; Cole et al.,
Metabolism, 27:289-301, 1978). Anti-exenatide antibodies were measured in a
similar fashion to that described previously (Fineman et al., Diabetes Care, 26:2370-
2377, 2003) at LINCO Diagnostic Services.
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Gy Qu dy Thr Phe Thr ser Asp Leu ser Lys G n Leu

GQu u Au 15 10 15 Ala val Arg Leu Phe lie Gu Phe
woaew7logsrofsn Ay Ay 20 25 <210> 88 <211> 27 <BCRASRRGE/032354

<213> Artificial Sequence <220>0229W0 _Seq_Lst -t xt

Exgndi m_anal 0g <220> <221>. ES <222> (1) ..
167433, SRR %6 RIS 73S Siiitot 3 iy vids 59% idnsidonce
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Lys- NH( epsi | on) oct anoyl . <220> <221> ES <222>

ex )étﬂfz .C.gn trgtiags 288> SRR DATtONR 408 >amB 2 yingy qxe@a@dégﬂ;%R,
R JHE RO SR Mt B Gy S0

whe 2b0etvedd ak 24akt> 0AF inRERon RIRTIea® &3 metlidatibi,C indile Sthg USRARRADIe

<220> <223> Exendi n apal og <220> <221> MDD RES <222>
popc%tl_on_cozl?esteigﬁé@mﬁ Wiap capisied, the 5helg: repegiives Ghupugh sk

7 . ) .
15 B EonfpE Wi (e pecoceh/IDesciffd sl5E8 pp dompgraptiss, ety
gly¢amip. endp¢ifiR)and 228 ght ANEBATO Gl 461 0the 89T @opulation. GN)esdtiptive
B T oS HTD o D W e
selErAdRitor8D vieddl B1wdss Thdasuribnts? hdte gie fofrh&d dbr IREUKAREDIe
<220> <223> Exendi n anal og <220> <221>

popviEtioRESbEme \wenagde conpentrattons by x2atmeft ynd time wegelprowidad for
4-1 M. I ' | = 20> <221> RES <222> .

thoft WB;ERE St BN Yol Y 3RT ol o250 Tabiapige

. phalMiobbdRERtis? 22re (@88lyzed by 2@Incompartmental methods and summarized

descriptively. The 95% confidence intervals for the differences for baseline to Week

15 changes for the 0.8 mg and 2.0 mg exenatide LAR groups, as compared to the
placebo LAR group, were calculated for glycosylated hemoglobin, fasting plasma
glucose, and body weight. Differences for which the 95% confidence intervals did
not include zero were considered significant.

[0246]  Mean steady-state exenatide concentrations' (0.8 mg: 111 pg/mL, 2.0
mg: 232 pg/mL) were reached between Weeks 6 and 7 and were sustained within the
targeted range throughout the treatment period (Week 15). After completion of the
treatment phase at Week 15, exenatide concentrations decreased steadily. (Figure 1)

[0247]  Fasting plasma glucose was reduced at the first measurement after
exenatide LAR administration (Week 1), with significant 'changes from baseline to
Week 15 of -43+16 mg/dL (mean+SE) and -39+9 mg/dL for the 0.8 and 2.0 mg
exenatide LAR groups, respectively, compared to +18+12 mg/dL for the placebo
LAR group. After 15 weeks of exenatide LAR treatment, mean fasting plasma
glucose values were 143 mg/dL and 128 mg/dL in the 0.8 and 2.0 mg exenatide LAR
groups, compared to 198 mg/dL for the placebo LAR group (Figure 2A).

[0248]  All 3 groups (0.8 mg, 2.0 mg & placebo) had similar self-monitored
blood glucose profiles and similar mean average daily blood glucose concentrations at
baseline (placebo LAR: 203 mg/dL, 0.8 mg: 205 mg/dL, 2.0 mg: 195 mg/dL) (Figure
2B). By Week 15, the mean average daily blood glucose concentrations decreased for

both LAR treatment groups (0.8 mg: to 165 mg/dL, 2.0 mg: to 149 mg/dL) and the
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<223> AMDTION <400> 90 d y d u d y Thr Phe Thr ser
Asp Leu Ser Lys Gn Mt @ ud ud u1lb510 15 Ala

woabo7Aagiobeu Phe lie G u Trp Leu Asn Lys Gy &Cy/URR008532354
<210> 91 <211> 29 <212> PRT <213> Artifi cial sequence

meiulx \Qéagﬁaz%% @glkgos%r&%hg&tr ﬁgrp r(?se %grltfxe nylelBEéAié group (to

propi

220< AR )< PEcprachliaAD aRE PosipiRidial @Ya)ima glGadéy ceRi@Berations decreased
- NH( epsij | Oé& oct anoyl <220> <221> MOD RES <222>

for( 31 exengtisly) LAR> groungy ) i) R magHdg 10fcpsTepndia xcpsyions

docjgied B o5 lughal KR olaick 10 e BB ACTA e p i o Blafcbo

LARD 25 <210> 92 <211> 27 <212> PRT <213> Artifici al
mggeggéggi?@% emoglp g?‘;\’agig 5 }8\%{ %? %\;ozstz—%;enatlde LAR

meﬁ@&ﬁ% 390’&1(3 %’r_ﬁo‘%ﬁ exerfaﬂie AR gr ﬂgpaﬁﬁéroﬁe%gﬁeg decreased

3> 4-i m dazol yl propi
thr@u@mut ﬂm&a&&mmﬁed (B@ye. ZCI Z‘Bt) Wezﬁaﬁ mgmﬁcant glycosylated

herygloiRies RN RAARRRS - O ia e T - 0p Vesh ofstrved i the
0.81dndAl.@ xeﬁéiﬂie'—]?MR?i‘@lﬂsl Rspictivell! Sorhfiled@+0A8H0.29) 3P the
<210> 93 <211> 27 <212> PRT <213> Artifi cial sequence

plaeghpObAR 22xgup, ERssHHignngnednog}yeesvioied dppoglahnpDvRes «p2% and
3 66(2 e 0,440, 53 o APATIEN 5205, 5224 BEP, RESy SRR,
LAR group. Fighty-six percent of subjects with baseline glycosylated hemoglobin
>7% in the 2.0 mg group and 36% of subjects in the 0.8 mg group achieved achieved
a glycosylated hemoglobin of <7% at Week 15, compared to 0% of subjects in the
placebo LAR group (Figure 2D).

[0250] Body weight decreased progressively with 2.0 mg exenatide LAR
treatment, with a significant change from baseline at Week 15 of -3.8+1.5 kg (3.5% of
total body weight) (Figure 3). Body weight was essentially unchanged for the 0.8 mg
exenatide LAR and placebo LAR groups.

[0251] It is to be understood that the present invention has been described in
detail by way of illustration and example in order to acquaint others skilled in the art
with the invention, its principles, and its practical application. Particular formulations
and processes of the present invention are not limited to the descriptions of the
specific embodiments presented, but rather the descriptions and examples should be
viewed in terms of the claims that follow and their equivalents. While some of the
examples and descriptions above include some conclusions about the way the
invention may function, the inventor does not intend to be bound by those conclusions
and functions, but puts them forth only as possible explanations.

[0252] It is to be further understood that the specific embodiments of the
present invention as set forth are not intended as being exhaustive or limiting of the
invention, and that many alternatives, modifications, and variations will be apparent

to those of ordinary skill in the art in light of the foregoing examples and detailed
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<221> MOD RES <222> (26) ...(26) <223>

Lys- NH( epsi | on) oct anoyl <400> 93 Xaa @ u dy Thr Phe
woho078e470A a Leu ser Lys Gn Leu G u 3@ u 3 eBCLUS200/032354

15 Al a Val Leu Phe lie @ u Phe Leu Xaa Asn 20 25

9 2

w5 apin Ry B 9558 Gtk SUAER,

moﬁﬁﬁ:)atlons ROy ara@@BothANBIDA TN he 2@ e ofﬂ%]fbllbmg%&n§222>
(1)... (1) <223> 4-i midazolyl propi onyl
-d y0229V\U _Seq_Lst . txt <220> <221> MO _RES <222>
(26) , , , (26) <223> Lys-NH(epsilon)octanoyl <400> 94
Xaa Qu Ay Thr Phe Thr Ser Ala Leu Ser Lys G n Met
GQud udQulb510 15 Ala vVal Arg Leu Phe lie d wu
Trp Leu Xaa Asn Gy Ay 20 25 <210> 95 <211> 29 <212>
PRT <213> Artifi cial Sequence <220> <223> Exendin
anal og <220> <221> MOD _RES <222> (29)... (29) <223>
AM DATI ON <220> <221> MOD RES <222> (1)... (1) <223>
4-i midazol y lpropi onyl -d y <220> <221> MOD_RES
<222> (26)... (26) <223> Lys-NH(epsilon)octanoyl <400>
95 Xaa d u Ay Thr Phe Thr Ser Ala Leu ser Lys Gn
Leu d ud udulb510 15 Ala Val Arg Leu Phe lie @
u Phe Leu xaa Asn Ay Gy 20 25 <210> 96 <211> 27
<212> PRT <213> Artificial Sequence <220> <223>
Exendi n anal og <220> <221> MOD RES <222> (27)... (27)
<223> AM DATI ON <220> <221> MID RES <222> (1)... (1)
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<223> 4-i midazol y Ipropi onyl -3 y <220> <221>
MOD _RES <222> (27)... (27) <223>
woyse7Mel§@psi | on) oct anoyl 0229W0 _seq_Lst . txt RADAS206/032354
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Artificial Sequence <220> <223> Exendi n anal og <220>
<22 WehaviirlmERd<i@22> (27)... (27) <223> AM DATI ON <220>
<221> MOD RES <222> (1) . . . (1) <223>
4 | m daz ol yhelicapfoenyliucicd %o&ﬂ%%@d&@_@nﬁ?&&@ to a
(27 <223> Lys NH( | on) oct anoyl <400> 97
su\xs%* iy nfi?d(}’ Hiesippyis Wel rf)saush%m §‘é’fnul%i§m@qmm§ulg an

Rt 8 B840 10 B B IR T
exdurdin hgmiist] ors e weandm a<g2>ﬁﬁsi> asd@@ i Exeamensidfieikbmigto<siZitain an
<221> MOD_RES <222> 29) 3> AM DATI ON <220>
avergge pl RO ) gopeentesion d exe(n% ggﬁn agonist or exendin analog
agémbt'ﬁf‘é@l%%tyllm ggﬂhpﬂ&y !1 ergdyoﬁ%g@?el %%e%lﬁom-ﬁg% gré%ﬁng of

3> Lys-NH(epsilon oct anoy
at béaﬂ 1@ hﬂ)ufH 9t Iehet 1Fag, af ﬂnaSQdaﬁl a leasti3 sleys, by/leas@l rwddks at least
Ju d 0229 Seq Ls 15101 al g
2 gl LGRS, et Pl i skt SeohyBieni acderog Roall

99 <211> 29 <212> PRT <213> Artificial Sequence <220

?gs i’ Excgg‘% Iﬂ%ﬁ@gﬁo%uﬁi %ﬁﬂgﬁbgaverergs Easag%grfcentratlon isat -

least 200 pg/ml.

3. The method of claim 1 wherein said average plasma concentration is at
least 225 pg/ml.

4. The method of claim 1 wherein said average plasma concentration is at

least 250 pg/ml.

5. The method of claim 1 wherein said average plasma concentration is at
least 300 pg/ml.

6. The method of claim 1 wherein said average plasma concentration is at
least 350 pg/ml.

7. The method of claim 1 wherein said average plasma concentration is at
least 400 pg/ml.

8. The method of claim 1 wherein said average plasma concentration is at

least 500 pg/ml.

9. The method of claim 1 wherein said average plasma concentration is
between about 170 pg/ml and about 600 pg/ml.
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<221> MOD RES <222> d) 111 d) <223>

4-i m dazol yl propi onyl -A@y <220> <221> MOD RES <222>
WO027)7/0247087) <223> Lys- NH(epsi | on) oct anoyl <400eTAS2048832354

@ u dy Thr Phe Thr Ser Ala Leu Ser Lys Gn Leu Qu

Gu Vi T
pon an @5 T Ee YBm Sy Riess oSt o Silfyitn i
betm@bﬁabd\rttlﬁﬂpgﬁrﬂlan&ahmﬁrﬁdepgﬁlﬂ0> <223> Exendi n anal og
<220> <221> MOD _RES <222> C28) ...(C28) <223> AM DATI ON
<220> <221> I\/[I) RES <222> C27)...(27) <223>
LyS-INJ-IOep‘SImemb@CfcﬁnmducmgOGQdyloﬁ)eléhﬁ i ﬁ Gibjedd Yorhpiising
phe Thr ser Asp Leu ser Mft A u ulb5 10 15
adygistaing it Svi&lgct 1 gegshef, |0r éescqoas of protghy r%\lgt%ra @vnglstwn

i PR RS RIS o Ui o

an<2&iitin, 9A 2k en DB JRES, @Meﬁcﬂﬁ)ﬁgomst(aﬁﬂpgﬁﬁa?anﬂéﬂ sﬁﬁﬂ&éﬂﬂte
20> <221> MOD, RES <222> (27).... <223>
maﬁe rmuéﬁg}eﬁmmwa RlApmaLe %%an é&z fbelsﬁnéru exgnylinrggonist
or %E&dﬁh&na?&%’ agdRRt bkt 198% myﬁg/ﬁh rfoxLa?ger%&bf%my sékec'ied]ﬂmﬁﬁhe
@ u Ala VvVal Arg Leu Phe | Leu Xaa As
grafp eopdigting] @at 4okt 32 Boursza ZeasPRﬂax 21 Beast/d dafsj afi ladtst 3 days at

<220> <223>. Ex <22
ey EERRS 24588 Y 585 i 1 heds o 3eckh kRl 655 3 nanghy and
at MaR 6REStER22> (27)... (27) <223>
Lys- NH( epsi | on) oct anoyl <400> 102 Ala dy Gu Ay Thr

Phe Thr ser Asp Leu Ser Lys Gn Met Gu u 1 5 10 15
12. The method of claim 11 wherein said sustained minimum plasma

concentration is at least 200 pg/ml.

13.  The method of claim 11, wherein said sustained minimum plasma

concentration is at least 225 pg/ml.

14.  The method of claim 11 wherein said sustained minimum plasma

concentration is at least 250 pg/ml.

15. -~ The method of claim 11 wherein said sustained minimum plasma

concentration is at least 300 pg/ml.

16.  The method of claim 11 wherein said sustained minimum plasma

concentration is at least 350 pg/ml.

17.  The method of claim 11 wherein said sustained minimum plasma

concentration is at least 400 pg/ml.

18 The method of claim 11 wherein said sustained minimum plasma

concentration is at least 500 pg/ml.
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Gu Ala Val Arg Leu Phe lie GQu Trp Leu Xaa Asn Ay
Ay 20 25 30 <210> 103 <211> 30 <212> PRT <213>

wanbizfoecioal Sequence <220> <223> Exendi n anal o§CT2R0006/032354

<221> MOD_RES <222> (30)... (30) <223> AM DATI ON <220>

213 OSSR A0 oA, S 45

corfdetitrdHon iJ betwltreabbiut I’EEpg/ﬂsﬂ pnd eboub600 pymlG n Leu G u
Gu 1510 15 Gu Ala Val Arg Leu Phe | i e @ u Phe
Leu Xaa Asn Ay Ay 20 25 30 <210> 104 <211> 28 <212>

PRT26.213¥hé\mhdthod iodl clﬁmq U8 nelgerein 26hid ﬁ&é%ﬁhecEmﬂﬁiﬂﬁn plasma

anal og <220> <221> MOD RES <222> g28) (28) <223>
conqepipptiondnpetysen-ahopd 170 Rl ppdabop 330 pgiml. | (27) <223>

Lys- NH( epsi | on) oct anoyl <400> 104 Ala Ay du dy Thr

Phe Thr ser Asp Leu ser Lys Gn Met Qu Gu 1 5 10 15

d u2N a Vhe mathgd|asepriiag to aay aneofTthe preseding alajaawheremssaid

sutied Fbobd R TRl re et Y A0 0 7 oL Mo RS <0
(28). .. (28) <223> AM DATI N <220> <221> I\/L'D RES <222>
(20has - RO skt T SR SO 1o PR s

su @dﬂ’s@odjﬂv@@htibrédtﬂc@dﬁ?aﬂeblstﬁb@ Val Arg Leu Phe lie Gu
he Leu Asn Xaa 20 25 <210> 106 <211> 30 <212> PRT

<213> Artificial Sequence0229W0 _seq_| _st . txt <220>
<2233 EXqhdinltidih@rding 45 ang ke MblafiisS] to 20, wherein said

subject’s body weight is reduced by at least 10%.

24.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 20%.

25.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 30%.

26.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 40%.

27.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 50%.

28.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 5 pounds.

29.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 10 pounds.

30. The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 20 pounds.
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<222> (30)... (30) <223> AM DATI ON <220> <221> MD_RES
<222> (27)... (27) <223> Lys-NH(epsilon)octanoyl <400>

waQe7Akeod y G u Ay Thr Phe Thr ser Asp Leu Ber/uUSy®e6/032354

Gn Mt u du 15 10 15 du Al a Val LeuPhelle

A ugqIr U 3 1 7

30u3< 1g>h%R < fégc%%r@%r%/%l Ci a}F '8 §%5e02%3%<g3%£% gem said
subfecEntody waightiy red22@bby<addast B@\Rﬂs <222> (30)... (30)

<223> AM DATI ON <220> <221> MOD RES <222> (27) ... (27)

<223> Lys- NH(epsi | on) oct anoyl <400> 107 Ala Gy GI u

GI y32Thr "HiHém'EﬁfodSz&fcopﬁ&Ig teunybehe lofscland 1 el 261 whetdin Said

10. 15 d u, Al a val Leu Phe lie G u Phe Leu Asn

S“b)@&‘és bpdy weighbis r?%wgbbk%i?ﬁ&t 4ppousds1 > 39 <212> PRT

<213> Artifi cial sequence <220> <223> Exendi n anal og

<220> <221> MOD- RES <222> (39)... (39) <223> AM DATI ON

<408 10BheHmethod| ayccoydwgdwamhpn@wé chtims Seito A8p wibergirseaid

sublﬁ\éf's @)@&glghﬁ_s&‘edgﬁéhlﬂyglé%t \é\ﬁ] L;quéﬁt g ;XtGI >(/3| u

Pro Ser 20 25 30 ser Ay Ala Pro Pro Pro ser 35 <210>

109, <21 2> PRT <213> Arti f.i |aI <220>
oA R s s L Ay 0 ersfgife T 90, et said
b{e303 b s%agmws%ﬁbéa\b Qéhst 19Poddds. Gy G u Ay Thr

™ “(Phe Tﬁf}zser Asp Leu s}:ﬁ? Lys n Leud udulb5 10 15
GQu Ala Val Arg Leu Phe lie Qu Trp Leu Lys Asn Ay
A y392r 0 By nhodSacdbhd to%@l/y 6h@ oFrPaiftk Ol B 20S@heldm said

<210> 110 <211> 39 <212>
subject’s body weight is reduced by at least 100 pounds.

36.  The method according to any one of claims 1 to 20, wherein said

subject’s body weight is reduced by at least 150 pounds.

37.  The method according to any one of claims 1 to 20, wherein Said

sﬁbj ect’s body weight is reduced by at least 200 pounds.

38.  The method according to any one of claims 21 to 37, wherein less than

40% of said weight reduction is due to loss of lean body mass.

39.  The method according to ahy one of claims 21 to 37, wherein less than

20% of said weight reduction is due to loss of lean body mass.

40.  The method according to any one of claims 21 to 37, wherein less than

10% of said weight reduction is due to loss of lean body mass.

41.  The method according to any one of claims 21 to 37, wherein less than

5% of said weight reduction is due to loss of lean body mass.

42.  The method according to any one of claims 21 to 37, wherein said

weight reduction is not due to loss of lean body mass.
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<213> Artificial Sequence <220> <223> Exendi n anal og
<220> <221> MOD- RES <222> (39)... (39) <223> AM DATI ON

we200702400 Hs Ay GQu Ay Thr Phe Thr ser AsSpPLEWSS®6/032354
Lys Gn Mt GQu Gu 15 10 15 Gu Ala Val Arg Leu Phe

|
2055 ERh AP R Bl i e
in REEH «f BBch Aetinfanti alforBedateme eomﬁ:i?s(fi%gg <4l 28rounx edtdatnleast one
| 2 1 MOD- RES, <222>
co Qg’fg%%éﬁ? ﬁgg’q‘f B &oup CP}HEIS@ 0 QPR Angendin sgepist, or an
exe]l\;g{n, ohidp dnMld ? ¥ 3NhhaPRE stffciert to ARBntaGH asﬁ{s%h-é:ﬁ $dmum

uGiu 5 10 15 Glu Ala Val Arg Leu
plaghy cqiwpntmwnqu@alAsmenzhy, @elydlﬁragorssirorMemﬁn 3&1@&;;0@351 of at

0 Pro ser <211> 39 <21
teod5 99 e3p{ 1o acinle Bl cetea 59t T BB pRuninG Pl it 12
houtd, 20 Yeast2 &ﬂ/ MQEaR@SdaS@ Zﬁ?ee(st?’@)days- af l%ggt lﬂg&> aﬁ%@ﬁmgﬁs

<400> 112 Ay Phe Thr Ser Asp Leu
at leust 3 ngffaaﬂeth I@nthl, a@ﬂeaeit 31mgnth@, ang adeast 6Ahenthial Ar g
Leu Phe | i e G u Trp Leu Lys Asn Ay Ay Pro Ser 20
25 30 ser Ay Ala Pro Pro Pro Tyr 35 <210> 113 <211>
39 & 12>ThRRmetpd 3t claimi 43, wibsteis snd ent@nepRsma 2@ Rentration

anal og <220> <221> MOD- RES <222> (39)... (39
13&%%220&@% | ON <400> 113 His Ay Asp @y Thr Phe Thr
Ser Asp Leu ser Lys Gn Met Qu Au 15 10 1543 u Aa
Val g u Phe |i uTr Leu Lys
Ser4§2) Ztﬁ%ﬁﬂ @fﬁ a43F>r"?5hel§’?18 %}do S‘ésé"?m%‘g “E?yilﬁ’g‘ Plagma
corfeédtdatiod ¥s at least 225 pg/ml.

46.  The method of claim 43, wherein said sustained plasma concentration

is at least 250 pg/ml.

47.  The method of claim 43, wherein said sustained plasma concentration

is at least 300 pg/ml.

48.  The method of claim 43, wherein said sustained plasma concentration

is at least 350 pg/ml.

49.  The method of claim 43, wherein said sustained plasma concentration

is at least 400 pg/ml.

50.  The method of claim 43, wherein said sustained plasma concentration

is at least 500 pg/ml.

51.  The method of claim 43, wherein said sustained plasma concentration

is between about 170 pg/ml and about 600 pg/ml.

52.  The method of claim 51 wherein said sustained plasma concentration is

between about 170 pg/ml and about 350 pg/ml.
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<212> PRT <213> Artificial sequence0229WJ _seq_Lst

txt <220> <223> Exendi n anal og <220> <221> MOD_RES
WGZM247@)} . (6) <223> napthyl al ani ne <220> ®2R/AI$2006/032354

MOD- RES <222> ( 39). (39) <223> AM DATI ON <400> 114

8, S B8 O R 5L

Tr p Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser Ay Al a

n ot o ShOmERhd T sRE3 Y3, Se S Hichiiel SR Rr e
<221> MOD-RES <222> (39)... (39) <223> AM DATI ON <400>
G ot b, o el woRF oiosd %iuaAﬁsA@@e F i Ter Horeor,

cox%n@n& ddRinkeRtidsy® AasdBiatt, d foriuRitids lcor n%ﬁ %9 a%ﬁfun@of’ at
a Pro Pro Pro Ser 35 <210> 116 <211> 12>

leastparg>compaunil sekgcte@diame ke gropp ooonsistine- oEm maemdua,nm @gendln

<220> <221> .MOD- RE 223> AM DATI ON
o203 G RRRRE T g oaR b o e iR R B Tuee
plabiig céadantétion@flsald exeddib, ek@ndibQ22AWAr cREfHih Shalog Xdontdt Uf at

Ala val Arg Leu Phe lie Qu Trp Leu Lys Asn Ay Gé@$12

leagt; Iy Ospeymb gvers Be geriodysglegted fippothergsom eonsisting S’f ap

b ATARLTOR R TR SRR, Sedb i ik

at 1639 B .weekq, aBleast A28ontANt A NorthO,ind bl leadticembhtits. 3 u
@y Thr Phe Thr Thr Asp Leu ser Lys Gn Mt Gu Gu 1
510 15 du Ala Val Arg Leu Phe | i e Au Trp Leu Lys
Asn56d y ThymethodSeiclaim 55, wherein said average plasma concentration is

at least 200 pg/ml.

57.  The method of claim 55, wherein said average plasma concentration at
at least 225 pg/ml.

58.  The method of claim 55, wherein said average plasma concentration is

at least 250 Vpg/ml.

59.  The method of claim 55, wherein said average plasma concentration is
at least 300 pg/mi.

60.  The method of claim 55, wherein said average plasma concentration is
at least 350 pg/ml.

61.  The method of claim 55, wherein said average plasma concentration is
at least 400 pg/ml.

62.  The method of claim 55, wherein said avearge plasma concentration is
at least 500 pg/ml.
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20 25 30 Ser Gy Ala Pro Pro Pro ser 35 <210> 118

<211> 39 <212> PRT <213> Artificial Sequence <220>
we28@r280endi n anal og <220> <221> MOD- RES <222PC{3%2006/032354

(39) <223> AM DATI ON <400> 118 Hs Ay Qu Ay Thr Phe

wa el DUt R B G Aottt

probsissreeﬁ@bcﬁﬁl%@pgﬁﬂaﬁiﬁbd%{tGO@pg/nHro Pro ser 35 <210>
119 <211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Exendi n anal og <220> <221> MOD_RES0229WOLseq_Lst

t X64<22Zhe fiklhod. of olalf) 635 2A3reiDend Mergdeyslhdien GoddBitration is
21> MOD- RES <222> (39)... (39) <223> AM DATI ON <400>

betmnﬁp@ltdﬂ(}pmatgi9bqrﬁﬁ5ﬁ>ﬁg/nﬁhr ser Asp Xaa Ser Lys
Gn Mt d ud ulb5i10 15 G u Ala Val Arg Leu Phe
lie @ u Trp Leu Lys Asn Gy Gy Pro ser 20 25 30 ser
GI y 64l a Py wethed fpy é@ngésnmgm A20(HRY3)>in30 sutgdc-in need

theén al oé&égi@ét%&&eﬁ%sﬁ %181 g%? e 1?))@2‘%‘%%1%;( ecgglfggng an

ammoend of at ayt@ind @ompaiil sePedled MoIRESoFRBIs(iBOdf an exeddih, an
<223> AM DATI ON <400> 120 H.s Ay d u Gy Thr Phe Thr -
exendin ASQNISKAQ atepXengin %taomstéleal@ in 2 gangerysugfigigntty n@inigin an

o Yahodinka P Ly St i B

agditg of 21 Ieast390 pgAdboweRE timzd ferioArselettied ifmin thequencensRafeof
at least 12 hours, at least 1 day, at least 2 days, at least 3 days, at least 1 week, at least

2 weeks, at least 3 weeks, at least 1 month, at least 3 months, and at least 6 months.

66.  The method of claim 65, wherein said average plasma concentration is
at least 200 pg/ml.

67.  The method of claim 65, wherein said average plasma concentration is

at least 225 pg/ml.

68.  The method of claim 65, wherein said average plasma concentration is
at least 250 pg/ml.

69.  The method of claim 65, wherein said average plasma concentration is
at least 300 pg/ml.

70.  The method of claim 65, wherein said average plasma concentration is

at least 350 pg/ml.

71.  The method of claim 65, wherein said average plasma concentration is
at least 400 pg/ml.

72.The method of claim 65, wherein said average plasma concentration is at
least 500 pg/ml.
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<223> Exendi n anal og <220> <221> MOD _RES <222> (14)...

(14) <223> pentyl glycine <220> <221> MO RES <222>
w020)7/024700 39) <223> AM DATI ONO229WD . _seq_Lst PCTAIS2006/032354

<400> 121 HHs Ay @ u Ay Thr Phe Thr ser Asp Leu Ser

Lys~& n 1 - Gv Arg Leu Phe .

Iiye7g u @% Eeudgfglakgﬁ“(]g@%r&agdr g’%é%@ﬁsnﬁgc%e@@wn 18
bet@legn Abaut PO pPnd altd ebae 608pg/a10> 122 <211> 39 <212>

PRT <213> Artificial Sequence <220> <223> Exendin

anal og <220> <221> MOD- RES <222> (39)... (39) <223>

AM DATI omsa&ﬂmdﬁzmw@wﬁﬁshﬁwave&éé@plasma( dethberftrdidnt is
ent yl i@l ne <400> 122 Hs Ay Qu y Thr Phe Thr
p

|
be éPnﬂ%%l%E gay apd abayt 350 pgmy w G u 1 5 10 15 Gu Al a

Val Arg Leu Phe lie Qu Phe Leu Lys Asn Ay Ay Pro
ser _20 25 30 Ser dy Ala Pro Pro Pro ser 35 <210> 123
<2115 39The mesthodref aay 19s ofithe preceding Skaiyos rvdereip 2 plasma

. Ex in. < > <221> MOD _RES <222> (22)..
co@@ﬁg%%%Q%@%?ﬂﬁopgﬁlgﬁslggga 20> <221> MOD- RES <222>
(39)... (39) <223> AM DATION <400> 123 Hs Ay Qu Qy
Thr »Phe [ Leu Ser .Lys G Mt Qu Qu 1.5.10
15 Zag'u Aﬁ'ge ﬁ%ﬂ%{ﬁé’? 18y Ofi%al’@s u{]'ﬁ’ pﬂze‘ﬁﬁeﬂ"% #dd, Rigspoa
coreeitrdtion iSeTaintAineltblos X229V weeg_Lst .txt Ser Gy Al a
Pro Pro Pro Ser 35 <210> 124 <211> 39 <212> PRT <213>

Artificial sequence <220> <223> Exendi n anal og <220>
<22%7. MODh&EERtial 3P dn$%ne of ((Bfns 1 to 74, wherein said plasma

concentration is maintained for at least two weeks.

78.  The method of any one of claims 1 to 74, wherein said plasma

concentration is maintained for at least three weeks.

79.  The method of any one of claims 1 to 74, wherein said plasma

concentration is maintained for at least one month.

80.  The method of any one of claims 1 to 74, wherein said plasma

concentration is maintained for at least three months.

81.  The method of any one of claims 1 to 74, wherein said plasma

concentration is maintained for at least six months.

82.  The method of any one of the preceding claims, wherein said

formulation is administered once a day.

83.  The method of any one of claims 1 to 81, wherein said formulation is

administered every other day.

84.  The method of any one of claims 1 to 81, wherein said formulation is

administered once a week.
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<223> AM DATI ON <400> 124 Hs Ay d u @y Thr Phe Thr

Ser Asp Leu ser Lys Gn Mt Qu d ul5 10 15 du Al a
wbdabo7agiobeu Phe Val A u Trp Leu Lys Asn Ay GrPyTRIS®006/032354

ser 20 25 30 Ser Ay Ala Pro Pro Pro Ser 35 <210> 125

<21 39 ' £l 1GLa&l .
<22§§' Exggg ?Iﬁeﬂédr?ﬁ% 033‘3’1"3‘ %@r C%Eéﬁo‘k/%& é&%@%@%@%“@ 18
adioBdstere@ 2Gery AMEDATEION <400> 125 His Ay Gu Ay Thr phe
Thr Ser Asp Leu ser Lys Gn Leu Gu Gu 1 5 10 15 Qu
Ala Val Arg Leu Phe Val Qu Phe Leu Lys Asn Ay dy
Pro86er Zhe afetlnd demy@ng ofilchils ¢ tp18d, WherebesaiBhormikbon is
126 <211> 3%H<‘ﬁ12> PRT <213> Artificial sequence <220>
adapysieregeueny tirdWetkog <220> <221> MOD RES <222> (23)
.. (23) <223> tert-butyl glyci ne
<220>0229W0 _seq_Lst . txt <221> MOD-RES <222> C39? .
. 8¢39) The pmthodhafrany | cog of ghairss 16 8ilj whenein wid fagmylatipn is
, Leu Ser Lys Gn Met Gu Ju 1 5 10 15
%SSt%&aO@%Iralﬁ?gthLeu Phe Xaa Gu Trp Leu Lys Asn Ay
Ay Pro Ser 20 25 30 Ser Gy Ala Pro Pro Pro ser 35
<21 124, < > 39 < > . < > ti f.i cjal .
Seq 8§'n ce %15 %ih od 2%?2 § éﬁg it g i@l-rgurg% il%% § ﬂ\é{%@m%ﬁomulatmn 18
adiiiytEREBevery dthef Rdhth. . (23) <223> tert-butyl glyci ne
<220> <221> MOD-RES <222> (39)... (39) <223> AM DATI ON
<400> 127 HHs Ay Au Gy Thr Phe Thr Ser Asp Leu Ser
Lys8G n {Reinfethod &8 anylond ofQlakhs Gite 8A whdfein Mdfde@ulaBbE is
Xaa A u Phe Leu Lys Asn Ay Ay Pro Ser 20 25 30 Ser
admynjstored eysry thirdgmppts. ser 35

ad

90.  The method according to any one of the preceding claims, wherein said
formulation is administered intravenously, transmucosally, intranasally, orally,

intramuscularly, transdermally, by inhalation, or by pulmonary administration.

91.  The method according to claim 90, wherein said formulation is a long

acting or sustained release formulation.

92.  The method according to any one of claims 1 to 89, wherein said

formulation is administered by subcutaneous injection.

93.  The method according to claim 92, wherein said formulation is a long

acting or sustained release formulation.

94.  The method according to any one of the preceding claims, wherein said

compound comprises exendin-4.

95.  The method according to any one of claims 1 to 93, wherein said

compound comprises exendin-3.
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<210> 128 <211> 39 <212> PRT <213> Artificial sequence

<220> <223> Exendi n anal og <220> <221> MOD- RES <222>
w02007/024700 39) <223> AM DATI ON <400> 128 Hi s G pCTUs2086932354

Thr Phe Thr ser Asp Leu Ser Lys Gn Mt Qu Qu 15 10

%r OA%?E \%h@%%g é@gh@ ﬁnf 0'2‘1% ?tT ! %Inl'gsea ggswhereln s}c{ld

corﬁmwaZBM@is_eSWQI_BNo 3txt 35 <210> 129 <211> 39 <212>
PRT <213> Artifi cial Sequence <220> <223> Exendin
anal og <220> <221> MOD- RES <222> (39)... (39) <223>

AM AT %641&@%(11%%&&@ {3 me ond & )élaﬁhg 1Pb§ Mtere'ﬁ? lsaid
Asp Leu Ser Lys G n Met u ul

compund cgmpEses pk deapt @@mbwre)ﬂbmg@yn cyz@&aast@gwf@m EB @JOs 4

toser 20 25 30 ser Ay Ala Pro Pro Pro ser 35 <210> 130
<211> 39 <212> PRT <213> Artificial Sequence <220>
<223> Exendi n anal og <220> <221> MOD RES <222> (31)

i Py WA S 5 B BTN Vg
né;?&ﬂa cbﬁgﬁses at (63&)on® 2@&%&%1%& DO @ﬁu%%@nﬂtﬁuégﬂl SEQ
Phe Thr Ser Asp Leu Ser- Lys Gn u

ID ¥Qs- 3'[051410 15 Gu Ala Val Arg Leu Phe lie Qu Trp Leu
Lys Asn Gy Ay Xaa Ser 20 25 30 ser Ay Al a xaa Xaa
Xaa Ser 35 <210> 131 <211> 39 <212> PRT <213>
Art9%i cihe Sefingneeardiondo sm anst of, clagns <29%)>wheRBr said

con?ﬁ%euﬂg chSHSael %%Qﬁ?rf% 1421> MOD_RES

100. The method according to any one of claims 1-93,  wherein said
compound comprises SEQ ID NO. 16.

101. The method according to any one of claims 1-93, wherein said
compound comprises SEQ ID NO. 17.

102. The method according to any one of claims 1-93, wherein said
compound comprises SEQ ID NO. 18.

103. The method according to any one of claims 1-93, wherein said
compound comprises SEQ ID NO. 19.

104. The method according to any one of claims 1-93, wherein said
compound comprises SEQ ID NO. 20.

105. The method according to any one of claims 1-93, wherein said
compound comprises SEQ ID NO. 21.

106. The method according to any one of claims 1-93, wherein said

compound comprises SEQ ID NO. 22.
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<222> (36).. (38) <223> thioproline <220> <221>
MOD- RES <222> (39)... (39) <223> AM DATI ON <400> 131

woliow/ckwod u Gy Thr Phe Thr Ser Asp Leu Ser RgT/US2006/032354

Mt Qu Gu 15 10 15 d u Ala vVal Arg Leu Phe lie Qu

can S BB bbb Y o ERiE1 g il ol

is oketwdiglti al Sequence <220> <223> Exendi n anal og <220>
<221> MOD_RES <222> (31)... (31) <223> honoproline
<220> i <221> MOD RES <222> (36).. (38) <223>

honb@s. ol Themstad zccordiig tdIRNREY, s237m éaﬁ&éubg]ect {s3hkse.
<223> AM DATI ON <400> 132 Hs Ay Au Ay Thr Phe Thr
Ser Asp Leu Ser Lys Gn Met Gu GQu 15 10 15 Au Al a

Val 1089 ThiinmBied|dceor@ing tdrdhitae 108, Ythe At sl ¥ubiedt B8 body
Ser 20 25 30 Ser Ay Ala xaa Xaa Xaa ser 35 <210> 133

masgindex groaterthan.opmuakip 3> Artificial sequence <220>
<223> Exendi n anal 0g0229W0 _seq_Lst .txt <220> <221>
MOD RES <222> (36) . (38) <223> honopro H ne <220>
<221H0. MOBhermsthed 2psordidg)to  clain3H)8, xdeain il BT e@Nhas 4000y

a %ﬁd%&r%%%%@gﬂr%ugq%&ghr Phe Thr Ser Asp Leu Ser Lys

15 Gu Ala Val Arg Leu Phe lie
GQu Trp Leu Lys Asn Gy Gy Pro ser 20 25 30 Ser Ay

Al a. Xaa Xaa Xaa.,Ser 35 <210> 134.<211> 212> PRT _ .
Sl A, TR eRRa R bondife I ACombont J5553- oA spid ruject
hast¢pdIPdistietes> tyWOR dfbetes, insulin resistance or impaired glucose tolerance.

112.  The method according to any one of claims 1-42, wherein said subject

does not have diabetes, insulin resistance or impaired glucose tolerance.

113, The method according to any one of the preceding claims, wherein said

subject is a human.

114. The method according to any one of claims 1-113, wherein said subject

is an animal.
115. The method according to claim 114, wherein said animal is a mammal.

116. The method according to claim 114, wherein said animal is a domestic

animal.

117.  The method according to claim 116, wherein said domestic animal is a

companion animal.

118.  The method according to claim 117, wherein said domestic animal is a

livestock species.
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<222> (31)... (31) <223> thioproline <220 <221>

MOD RES <222> (36).. (38) <223> thioproline <220>
We22dr702M0D- RES <222> (39) ... (39) <223> AM DATPONUSAD0M32354

134 Hs Ay d u @y Thr Phe Thr Ser Asp Leu ser Lys

G e folhelat fornrolfloty, ey S6Be UnBhlnb Byt oy
wedtly ShautXamuXaajeBions3o s2afbject 3b wRU15f, 30 d&ddns R Tweight

<213> Artificial Sequence <220> <223> Exendi n anal o
reduotins, 2 Jong actierer FﬁE@é‘?ﬁ‘@)v@%i @ladion comprisiagamamany of at
( 4 - > < > L.
e e R O BroRE BB .00 Y Qe ofe écencin
agongstlor {r3&Yendin {gR@jst a@dGe inAVnDATIEICNfRdietto kBaintdin an @erage
d u dy Thr Phe, Thr ser Asp Leu .Ser Lys.Gn Leu 3 u
plagipe foreltrahnydt e PRSP AR GEVHT Gorranin eles hacpp of at

leastegOlppAmPSver g?éri@l ¥f e s88&ted Bomhd %Ioﬁgrcoﬁ%iyﬁrg &F afBst 12
Xaa Xaa Ser 35 <210> 136 <211> 39 <Z12> PRT <213>

hoysg,tat fi¢agi hiday e lrepickdays2@leasp 3 daydatleditrl week, oylea 20weeks,

2 S <222 s 3 2 N- met I
ot P64 el b 15550 iep bl o 3Rl QTR 5o
N- net hyl al ani ne <220> <221> MDD RES <222> (39)GI -
223 DATI.ON <40Q> 136, Hi dy du. .Thr
ool 2] Befichd fn, ediong JoTe FogRt compiving agttimigring by
webRIY s‘ﬁ'b@ut&l%ouﬁriﬁjegﬁ%hsp’fbe al éBjdat Un THRILOY drY §eshSi ggls/weight

y xaa ser 20 25 30 ser Gy Ala xaa Xaa Xaa ser
reduction, a long acting or sustained release formulation comprising an amount of at

least one compound selected from the group consisting of an exendin, an exendin
agonist, or an exendin agonist analog in a manner sufficient to maintain a minimum
plasma concentration of said exendin, exendin agonist or exendin analog agonist of at
least about 170 pg/ml for a time period selected from the group consisting of at least
12 hours, at least 1 day, at least 2 days, at least 3 days, at least 1 week, at least 2

weeks, at least 3 weeks, at least 1 month, at least 3 months, and at least 6 months.

121. A method for treating diabetes comprising administering by weekly
subcutaneous injections to a subject in need of, a long acting or sustained release
formulation comprising an amount of at least one compound selected from the group
consisting of an exendin, an exendin agonist, or an exendin agonist analog in a
manner sufficient to maintain an average plasma concentration of said exendin,
exendin agonist or exendin analog agonist of at least about 170 pg/ml over a time
period selected from the group consisting of at least 12 hours, at least 1 day, at least 2
days, at least 3 days, at least 1 week, at least 2 weeks, at least 3 weeks, at least 1

month, at least 3 months, and at least 6 months.

122. A method for reducing hemogloblin A;, (HbA;;) comprising
administering by weekly subcutaneous injections to a subject in need of, a long acting
or sustained release formulation comprising an amount of at least one compound

selected from the group consisting of an exendin, an exendin agonist, or an exendin
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<210> 137 <211> 39 <212> PRT <213> Arti ficial

sequence <220> <223> Exendi n anal 0g0229WJ Seq | st .
wWOx007102200 <221> MOD RES <222> (36) . . (38) <P2BrS2006/032354

N- et hyl al ani ne <220> <221> MOD- RES <222> (39).

b g3 ML Ol ot et Sl o

sai® exelin, és#ﬂhdlAragomerPéb&mHinemﬁdg abopistefl aﬂ_Msst/%bﬂutGI’N) pg/ml
0 Se& 2‘1 er a Xaa _Xaa Xaa ser
ovERA e PEROk 3 95ioq § o I ST cBSRYBE AF i Rt 14 by doles 1
g AR, RIS e R T ROS Syt R 1 R ek,
at Ioeid | RESith, 22 Peast Bpnths, anfla8)east Z2Bonths. et hyl  al ani ne
<220> <221> MOD- RES <222> (39)... (39) <223> AM DATI ON
<400> 138 H s Ay GQu Ay Thr Phe Thr ser Asp Leu ser
Lys 183.n Keum@&hod Gfer ]re&mhﬁg 1ovesdll uddlya é%iagé;@ld??gusgﬂih@se
lie @ u Phe. lLeu S y Ay xaa Ser 20 25 er
coggepiraliop KAHPHAES %é%n%?enss B sk @39“‘@2‘@3}90@9%%238 to a
i i <
sulgﬁ%g %é@gzeggajog% &%%Uﬁ%%fg%%ﬁie ?&ﬁﬁla@éﬁ'%‘rﬂbmmg an
amoiiOT 20148kt C cmeqompbund gekected IR Brr t}tt-rgram}ﬂmisyhg) oD exeptlin, an

xS R By B HSYIc 2i0h b PO Rgie do gpintein an

avérg&) lasmb IBhcenfrddon MM BRIT b hdnd @RendlB Agdiaa & ¥xé§d1nu analog
}I)' Phe Thr ser Asp Leu ser Lys G n Mt
agqmg q_foatjlgast about 170 pg/ml over a period of time selected from the group

consisting of at least 12 hours, at least 1 day, at least 2 days, at least 3 days, at least 1
week, at least 2 weeks, at least 3 weeks, at least 1 month, at least 3 months, and at

least 6 months.

124.  The method according to claim 119 or 120, wherein said subject also

suffers from diabetes or impaired glucose tolerance.

125, The method according to any one of claims 121 to 123, wherein said

subject is desirous or in need of a reduction in body weight.

126. The method according to any one of claims 119-125, wherein said

average concentration is between about 170 pg/ml and about 600 pg/ml.

127.  The method according to any one of claims 119-125, wherein said

average concentration is between about 170 pg/ml and about 350 pg/ml.

128. A method for treating diabetes, comprising administering to a subject
in need of such treatment, a formulation comprising an amount of at least one
compound selected from the group consisting of an exendin, an exendin agonist, or an
exendin agonist analog in a manner sufficient to maintain a minimum plasma

concentration of said exendin, exendin agonist or exendin analog agonist of between
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G u Ala Val Arg Leu Phe | i e Qu Trp Leu Lys Asn Ay

Ay Pro ser 20 25 30 Ser Gy Al a Pro Pro Pro Ser 35
We20070240 <211> 39 <212> PRT <213> Artifici al PEEMS2NG6/032354

<220> <223> Exendi n anal og <220> <221> I\/[D RES <222>

ab%‘s @ﬂ%ﬁlﬁ%ﬁ,@@ %&‘ﬂg@%’ﬁ%@éféﬁ O>?ﬁ gzo]hmstmg of

at leattain leho&&ZQﬂHeﬁZ]dayl\/Eﬂ)eadRﬁﬁaya%Z :l’ea(sBQ)iays, af BAst 1<wésk> at
AM DAT| ON <400> 14 3 %/ Thr Phe Thr ser
leagisd wesks, b leasl 3 vegeks.| &eqyt 1um@1thu aty legst hmpgthsy gndapileast 6

it 565k sy Bt 50 S o

loss2rblluciB® apitiRs; sleRIng 8dsdric Ampiying; ioalimpegingrmstpraidiit glucose
lev <223> Exendi n anal og <220>0229wol _Seq_Lst . txt <221>

<222> (D . . . CD <223> 4-1m dazol yl propi onyl
<220> <221> MOD_RES <222> (C28)...(C28) <223>
Lys- NH( epsi | oct anogyl  <220> <221> MOD- RES <222>
(39)129- t%Q%@JJO‘ﬂMYB&fFF@ﬂ ghagngs, comprising agmjnigieringjoa

S P, S AT

lea€l gne@oynpPruad @kcteﬂ(frcﬁn ﬂle@oqecor@syng\bﬁaﬁm@nﬁnpalﬂmnﬁar
35 <210> 142 <211> 391 <212> PRT <213> Artifj .cial.
agQUFL VRO FEDS P 32QUYY $aleg I, PO ST Hyiss SyRainisy 4 minimum

plam.cgge%nﬁgt%)fof(shm exen(ﬁﬁ) ei%&ﬁﬁ aﬁoﬂlmcﬁ%}%éﬂdﬁ{ BIaQR) QWist of
<220> <221> > (28

between about 25 pg/ml a.nd 100 pg/ml fora tlme perlod selected from the group
consisting of at least at 12 hours, at least 1 day, at least 2 days, at least 3 days, at least
1 week, at least 2 weeks, at least 3 weeks, at least 1 month, at least 3 months, and at
least 6 months, wherein said administration does not result in one or more of inducing
weight loss, reducing appetite, slowing gastric emptying, or improving postprandial

glucose level control.

130. A method for treating diabetes, comprising administering to a subject
in need of such treatment, a formulation comprising an amount of at least one
compound selected from the group consisting of an exendin, an exendin agonist, or an
exendin agonist analog in a manner sufficient to maintain an average plasma
concentration of said exendin, exendin agonist or exendin analog agonist of between
about 25 pg/ml and 100 pg/ml for a time period selected from the group consisting of
at least at 12 hours, at least 1 day, at least 2 days, at least 3 days, at least 1 week, at
least 2 weeks, at least 3 weeks, at least 1 month, at least 3 months, and at least 6
months, wherein said administration does not result in one or more of inducing weight
loss, reducing appetite, slowing gastric emptying, or improving postprandial glucose

level control.

131. A method for loWering fasting glucose, comprising administering to a
subject in need of lowering fasting glucose, a formulation comprising an amount of at
least one compound selected from the group consisting of an exendin, an exendin

agonist, or an exendin agonist analog in a manner sufficient to maintain an average

96



<223> Lys-NH(epsilon) octanoyl <220> <221> MOD- RES

<222> (39)... (39) <223> AM DATI ON <400> 142 xaa Ay
wal2w7@2y700hr Phe Thr ser Asp Leu ser Lys G n LedT/@S2006/032354

GQu 151015 duAaVval Arg Leu Phe lie A u Phe Leu

pla’gt?xg cé%cfen%ﬁon%fysaﬁr&eﬁcﬁﬁ, &Rndin F&g&gst%‘? rexéﬂd‘—fn ﬁla?ogp e[g%ngf 8r

between about 25 pg/ml and 100 pg/ml for a time period selected from the group
consisting of at least at 12 hours, at least 1 day, at least 2 days, at least 3 days, at least
1 week, at least 2 weeks, at least 3 weeks, at least 1 month, at least 3 months, and at
least 6 months, wherein said administration does not result in one or more of inducing
weight loss, reducing appetite, slowing gastric emptying, or improving postprandial

glucose level control.

132. The method of any one of claims 129 to 131, wherein the minimum or
average concentration of the exendin, exendin agonist or exendin analog agonist is
between about 50 pg/ml and 100 pg/ml.

133. The method of any one of claims 129 to 131, wherein said

administration does not result in weight loss.
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