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ANALOGUES Background of the Invention The present invention is dLrgecﬁﬁd2b6>
pepti de anal ogues of glucagon-1like peptide-1, the 3
phar maceuti cal | y-acceptabl e salts thereof, to methods of using such

anal ogues to treat manmal s and to phar ITB.CEUtI cal conpositions useful
therefor conprising said anal ogues. d ucagon-1li ke pepti de 1 (7-36) am de

(&P-1) (SEQID ssynthe5|zed|nthe|ntest| L-cells by
ti ssue-speck mM H\Ml onal processing of the gI u ﬂW’WMﬂlmor
pr e- progl ucag J.M et al.) J. Hi stochem

1985: 33: 1080- 6) ari@!¥s rel eased |nt01the circulation in rewponase to a neal .
The plasnma concentration of GLP-1 rises froma fasting |evel of
approximately 15 pnol/L to a peak postprandial |evel of 40 pnol/L It has
been denpbnstrated that) for a gi velLPrl ANALOGUES M gl ucose concentration,
t he incregse in plasnma insulin B if tle‘l tithreefol d greater when
glucose iS admnistered orally to%m%%venousl y (Kreymann, B.,
et al., Lancet 198’heZpre§ém0n¢k$nnoﬂ' hs shrattedetntmp}uderdmalmgeeerdf ghicagors-tike n
rel ease) known y [ GP-1is
now t hought ngtbdZei er?og W'Cg['y'gﬁ“g??‘agfo%‘%gﬁ érlenfClt'oe ?ﬁwl% ﬂu?drﬁ gucq n
addition to bha!ogmes,utq tleatrmqimmatsf dretto, pliarMatedticphcamsasitiogs wseafyd thesefor et i on)
del ays gastric wl%g ¥}S &roren A, et al., Dig Dis Sci 1993: 38: 665- 73)
and may enhaﬁ%’g erTp fa é ucose dlsposal (D Alessio, D.A et al., J.
cin. | nwest 1994GkB:aalﬁ-ﬂke6)peptlde -190436)t lamidendChPel)t | ¢SEQt ¢t NGt bf iaLP- 1
was suggeste r i /c)
dose of " p: Drufity kg Wiehat il ke Uakplurkt B faRRioaR RGNS,
pati ents wi t bf thengliusagon nmaerpemdeaproghaamlneé\/ammu ., (eNId)DN’) Histadheimak,

et al. t e I S, t, to be
rredl ated bot Ey@yﬁ%ﬁbﬁ%@%?‘?ﬁ I?rgld 'rsé'% %%gééérﬁg?ﬁ%%g&&%@&cxp Y)%%Pcl}"ggggl%agon
secretion. FmeaheTher plasaa cmqeatremyﬁ fALPs1 onsesf framP-a laa&'!godeve!shbwn to

del i

ot af "o PiHtbRnstEr 6 fmibleYs Baak poBgrardievel of 4Ll Wil B, ©

i nsul i not ropdefn@'@ﬁtiaé?ﬁ @iﬁt @raqursna%p@mmglmosg|caemtrgt@métseemwneem ration
(Holz. GG 61 ma% @in- is é}% éﬁrﬁaté@gt?\r %Id Stﬁgatéf wheR YiucdsBSis | 4fminiStered

GLP- 1-nedi at 2d ThsuTi D rel ease at astra gl ucose concentrati on prot ects
agai nst seve@re"m%aav—‘éemhantravenously (K@YQ’@OB- - epalphianceb @i Tndit 139A-4f

actions gi ve?h@a?ménga?* %Hﬁar%ﬁféﬂi bﬂtnshhe réesd 'kﬁo@ﬁ‘b%%@gﬁ&emﬁffe&t her
agents currently use o treat NIDDM Nunerous studi es have shown that when

gi ven t i2thealPimarily lhvr@cqlsandcﬁlFP-i is (osnhtheyghtrie) becthecgog)| Ratenti Rhysiglpgical as

wel | as i nsuht@tirng gurﬁgregqn é‘danmnfd Md HElikde: oPléOt‘ffe& eLrd %bsé@k% a
35:701-711, 1992; Hol st ., Potentia P-1 i n _di abetes

nmanagement ieiueg?eawaeqom deﬁ&ﬁ@ﬁé’é‘ﬁ emPtyog MYeHergran ﬁDhQF Rhc B §E Steef evbre

PJ, Ed. Berl{igya: ﬁ@swg@ran\daha;aenhama@eng@heraﬂéuuao%e)mspatséle(@ﬁem ghaaee
gl ucose dependent (Kr et al Lancet ii: 1300-1304, 1987; \eir)

GC) et al. al., gy Q%{'E@gts"@gé@ﬁ 233%’6) 1989). Mboreover) it is also effective in

pati ent spgni th di et g4, 16k (r@#éﬁyuﬁ&powrﬁlal\lof Brgl1 dvabbd §3ﬁe&3dlﬁ!w1€g231e 1992;

Nat han, D.M, et al., Diabet Cgre 15: 27& %7 19'9@_ por i zi qg P o]

gl ucose Ieve?téseﬂ?t'f’ﬁ}pt@atzao‘?' ‘etsi“ culgpgaus /9 l\&f‘@k? R-1 Fomp te

Di ?gbet ol ?gclr @ortaﬁ][uieﬁépozﬁandlméhcosembuerﬂ)rropaﬁénsl mgnhﬁn-ﬂ%méﬁ-dépdnlehlype 1
atients ut zf e

rpal sing the ‘ﬁﬁ%eé?mﬁ'wﬁ%&wg %@8'3'55&3? ! ﬁé a;PéC%ﬁ?%s §3 fg%%fg é%%"gf)l s)

flm\évever et pho bff@c&Mas maﬁgl,mltﬂ Be nitalidted) bgthg_)gamaéeﬂ ihslilinfrele@té and of 20 3' é
- mn jn vivo. nous SlLée r.a rade
(Deacon 3G Fedleion | SRR habeRoh ok Sitaresoh iauidtTfueBRa Gl s

i nst abi | i ty beem sBowhetot Belay rstprandialt gadtiial emytyingt inv patiginks WwithHeIRRM t her e

et abol 1 cal 19V60%61 B Bl hith scenbde TRREaTiRtiD Shifh SlBrsaeotte n one

aspect, the pswisembdpic avtentaf @LP-tistHepeoted dncplaasnua)gtpcnaecboof:eﬁtmtimklaolzl ),

{RzR3) _ A7 - 9 -A Q- A 5 - -Azz
CAzs T A24 B4 e}@?c})@@eﬁ@ég’ﬂ%’%ﬁ%; TRUS, s bls o\ GRPERealeted i 25
wher ei n 35 i releas¢las lowllasmad glagosPicancdiidtion priotects 3gdiagt severPdlypodtpgea;ia

Tma-H s, Anp or deleted, provided that when A" is Ua Paa, Pta, or Hppa,
then R2, and R are deleted; As is Ala, DDAla, Alb, Acc, N Me-Ala,
N-Me-D-Ala, Arg or NNMe-Ay; A9 is Qu NNMe-A u, N-Me-Asp or Asp; 30 A is
Gy, Acc, Ala, D-Ala, Phe, or A b:




A" is Thr or Ser: Az is Phe, Acc, Aic, Aib, 3-Pal) 4-Pal, (3-Nat,d ¢che, 2003 -
or X -Phe; A3 is Thr or Ser: A is Ser, Thr, Ala or A b: - J h" 003 -3
ASis Asp, Ala, DAsp or Qu; A6 is Val, DVal, Acc, A b, 6 Leu, Ile, Tle,
Nl e, Abu, Ala, D-Ala, Tha or Cha; A" is Ser, Ala) DDAla, Aib, Acc or Thr;
A8is Ser, Ala, DAla, Aib, Acc or Thr; 5 A9 is Tyr, D Tyr) Cha, Phe,
3-Pal, 4-Pal, Acc) ~i-Nal, Amp or X -Phe; A2 is Leu, Ala) Acc, Alb, Ne,
Il'e, Cha, Tle, Val, Phe or X -Phe; A2' is,du) Ala or Asp; A22 is Gy, Acc,
Ala) D-Ala, ~i-Ala or Aib; A23 is dn, Asp, Ala, D-Aia, Aib, Acc, Asn or
AQu; 10°A2° is Ala, Aib) Vval) Abu, Tle or Acc; A25 is Ala, Ab) VaI, Abu,
;|'(|3;9 C(A(C:);: 'l&g’ghss/krombn’(mm of @ﬂonbi@\@d(@@ﬁ)mdlﬁ %&éﬂ(@g@épdgﬂc)qd&ﬁ@g%é(fmz)

- i s rg, n, Amp .
NR R') - C(O) %Yefl%\ﬁ%ﬁ(g?@ﬁﬁ)"ée%)usef6)“9%“%9"|s Gu, Ala, DAla or Asp; A28

|A s thI bAI i NBalkerous-shiadies héve Bhewn fliat whaa gjveAitd hedithy subjedtsp GLRZP pbt%nﬂlﬂ e
CC,

Acc or del et aéuauer}&gg 9, §e'i“}’°3$ve)ﬂ E w)a@aﬂg?suﬁr{gar}gagluc%qgaqoncgﬁ@%o’%C()% %OB Cha

Anp (r)]r degl et edDiabbtoigiy 35701eT)1, ABB2; Holst, JA. et al| Potehtia of Glua 1 il dtabdtére,

X' - Phe, or _del et ed.; 3.1s b. Leu) .l e a, Ala,

he, by > Dapaseregiin @licdody idiandBiok o Exberrilal Remardiog) eigvbik,

8aba) Hy- CH(RLHey." EB‘IIR Bpfider, Véfdg {10062 pe-3X33326, Q}ffetcts dmicxht adz gREzosﬁr i's

y or deleted; A~6 S L- D-Arg, D _or. L: L+ hAl L- O n,

A, HI\I—CJ-I{(%—W“’R[& @SV-"&“E))B ﬁ\‘p%ﬁ&?@iﬁg)"e 3@"?&% 1857 q0/e; g%c i s @ y

or del et ed; Diabétes 38:38B-3d2.c1989¢Nn Moreayer, lidds pEoddffettive iapatets dvithrdiabetdse gr oup

consistijng 3 ) y! ( 2)al koxy)

or N X3 0cH 2&32‘?"'65?13\";& %%Jé‘"%%ggﬁ% J?g?b’i?]'% @pﬁ et %d D%’?% OH,

CO2H or CONH2are 15:270-276, 1992), normalizing blood glucose levels in type 2 dnabeuc
subjects (Nauck, M.A., et al., Diagbetologia 36:741-744, 1993), and improving
glycemic control in type 1 patients (Creutzfeldt, W.O., et al., Diabetes Care 19:580-

586, 1996), raising the possibility of its use as a therapeutic agent.

15 GLP-1 is, however, metabolically unstable, having a plasma half-life (t,;) of
only 1-2 min in vivo. Exogonously administered GLP-1 is aiso rapidly degraded
(Deacon, C.F., et al., Diabetes 44:1126-1131, 1995). This metabolic instability limits
the therapeutic potential of native GLP-1. Hence, there is a need for GLP-1
analogues that are more active or are more metabolically stable than native GLP-1.

20 Summary of the Invention

in one aspect, the present invention is directed to a compound of formula (1),
(Rst)_ A7 _AB _A9 _A10 _A11 -A12 _A13 _A14 -A15 _AIG _A17 _A18 _A19 _AZO _A21 _A22 _A23 .
A24 _A25 _A26 _A27_A28 _A29_A30 _A31 _A32_A33.A34 _A35 _A36 _A37_ R1 ,
n
25  wherein
A’ is L-His, Ura, Paa, Pta, D-His, Tyr, 3-Pal, 4-Pal, Hppa, Tma-His, Amp or deleted,
provided that when A’ is Ura, Paa, Pta or Hppa then R? and R® are deleted;
A% is Ala, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-Ala, Arg or N-Me-Gly:
A% is Glu, N-Me-Glu, N-Me-Asp or Asp;
30 A"is Gly, Acc, Ala, D-Ala, Phe or Aib;
A" is Thr or Ser;
A'2is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, p-Nal, Cha, Trp or X'-Phe;
A% is Thr or Ser;
A" is Ser, Thr, Ala or Aib;



-4 510 X-N N(CH)~-CH3 X3 is ~or -C(O-NHR Z, wherein X for each
occurrence is independently -C(O-, -NHC(O- or -CHZ-, and f for~ galiay 2003
occurrence i s independently an int eger from1l to 29; each of R2 and R3 is

i ndependently selected fromthe group consisting of H (C, -C3)alkyl,
(C2-C30) al kenyl, phenyl (C1-C30)al kyl, napht hyl (C1- C30) al kyf,

hydr oxy( Cl- C30) al kyl, hydroxy(C2- C30) al kenyl, hydroxyphenyl { C1- C30) al kyl,
and hydr oxynapht hyl (C1- C30) al kyl ; or one of R2 and R3 is C(O XS in which X5
is (Cl-C30)al kyl, (C2-C30)al kenyl, phenyl-C1-C30) al kyl,

napht hyl ( C1- C30) af kyl , hydr oxy( Cl- C30) al kyl , hydr oxy( CZ C30) al kenyl ,

hydr oxypheny]. Cl: CSQ‘ Fk Gl+ hydroxynapht hyl ( C1- C30) al kyl )
(CH3) 2-N-C= Cix—% 2 (CH2) qS02 oa'  (a) Y(CH2)~ ~N- (CH2) g- CO (b)
where Y is hk‘&ls\ﬂﬂ DNaI AcO- Aibalres, te,i Be, NI, ALLSAla, DoslaeBsdIo0CK4Ir r ence i s

i ndependent | y7 nt.eg nd R and R' for each occurrence is
each i ndepen’d}/de%r%ér %\_‘S ?(9'; &E%ﬁ?ﬁ”ﬁ C G3) acyl, (Cl-C30)al kyl sul fonyl,

C((NH)(NHZ)A"’BrSeZOMacm-@)aMAeNo(W)f CH3 prOV| ded that when R is

or . R B W 5P RS RGTe 3 Tral ee TR PhE n che pr ovi <0

that: (i) atAz‘P@a.%b RIBEASETIAR NI, gﬁam@%ﬂw\@fbr%ﬁ rula (1) is not the
same as the na t|ve seguence of hGLP-1 (7 36, or -37) NH2 (SEQ ID NCs: 1, 2)

or hGLP-1 (A'36.CAlR *71‘\@1(SEQ|DNOS 3, 49; "~ $h3-Y2n3-5(ii) a

conmpound of Aogm adel )\Ia' B-A9lp-AR gpp;ogue of hGP-1 (7-36, or -37)NH2 (SEQ
ID NGs: 1, 2) or \GLP-1 (7-36) or -37)0H(SEQIDNOS 3, 4) wherein a

si ngl e posi A°0is GlaAspedla, Bulet AibuAei ABY onGh:; (iii) a conpound of fornula

| gt 1 (7-36, or -37)-E 5 (SEQ ID NOS: 5-8
%Li/SL'S(N “a yé% %%ga'émﬁe]&g%m E37 E ?rSEQ |)D NOS: (912Q)) .

[ Lys26~~- bi €¢ ﬁ's éakétbowa ]mlﬂel Act. 819, Arg. hAg) OFn,( BNECHECNOSNRI'R'16) |
o Targzs SOl e jﬁ‘? AP 1 (736, o ~37)-& wherein E 15 -OH
or -NH2 (SE®&Y B anla.za_Pah)‘i i m)\rgan@n‘tmmrfm&H({@iﬂﬁuNawﬁ %-G(6) not
Z' -hGP-1 (ZmﬁéH((@Flz);:Xi?-C@k Z'-hGP-1 (7-36,
15 A% is Glu, Ala, D-Ala or Asp;
AZ is Phe, Ala, Pal, B-Nal, X'-Phe, Aic, Acc, Aib, Cha or Trp;
A? is lle, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Ala, Tba or Phe;
A¥ s Ala, Aib, Acc or deleted;
A% is Trp, Ala, B-Nal, 3-Pal, 4-Pal, Phe, Acc, Aib, Cha, Amp or deleted:;
20 A¥is Leu, Ala, Acc, Aib, Nie, lle, Cha, Tle, Phe, X'-Phe, Ala or deleted:
A¥ is Val, Acc, Aib, Leu, ile, Tle, Nle, Cha, Ala, Phe, Abu, X'-Phe, Tba, Gaba or
deleted;
A* is Lys, Arg, hArg, Om, Amp, Gaba, HN-CH({CHz),-NR™R')-C(O), HN-
CH((CH2)e-X%)-C(O) or deleted;
25 A¥is Gly or deleted:;
A¥ is L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, Amp, HN-CH{(CH,),-
NR'R")-C(0), HN-CH((CH,)e-X*)-C(Q) or deleted;
AY is Gly or deleted;
X' for each occurrence is independently selected from the group consisting
30 of (C4-Ce)alkyl, OH and halo;
R' is OH, NH, (C;-Cio)alkoxy, or NH-X2-CHy-Z°, wherein X? is a (Ci-
C,2)hydrocarbon moiety, and Z° is H, OH, CO,H or CONH,;



or -37)-NH2, where Z' is selected fromthe group consrstlng of (a I[Ar
(SEQ ID NCs: 25-28 ), (Arg~] (SEQ ID NOs: 29-32), [Arg26~~'J (S

33-36), [Lys36] (SEO ID NOs: 37-40), [Argue) Lys~] (SEQ ID NCs: 41- 44)
(Arg~, Lys3~J (SEQ ID NCs: 45-48), [D-Lys~], [Argue] (SEQ ID NCSs: 3,4,1,2),.
15 [D-Argue], [Arg~~~, Lys~] (SEQ ID NOS: 49-52), or [Arg~~~) Lys~'] (SEO
| D NOS: 25-28); (b) [Asp2'] (SEQ ID NOS: 53-56); (c) at |east one of [AlDb]
(SEQ I D NCs: 57-60), [D- Al aB] and [ Asps] éSEQIDNOS: 61-64); and 20 (d)
[Tyr'] (SEQ ID-NOS: 65-68}) (N-acyl-H s *(SEQ ID NOS: 69-72))
(N-alkyl-Hs"], (Nacyl-D-Hs'] (SEQID NOS: 73-76) or (N-alkyl-D-H s'];
{v) a conpound of formula (1) is not a conbination of any two of the
substitutions listed in grfio_u_é,s (a) to (d); and (vi) a conpound of fornula
(1) is not [N-Me-Al afff 8—861.6rCH37) (SEQ ID NOS: 25 75, 78),

A u' ~]hGP-1 (7-36;0r -3 SEQ I D NCS: of9%c fR1AS 6 or
g?) (S]EQ | D NO(S xgs 54) or [ Phe3' ] hGLP- 1 7736 § )3Hi) %Wr\%é(e%ﬁ) 82) .
A preferred conp@@ﬁ%!’?ffcet‘ﬁe“¢Qﬁ¢E9¢"éWe1C)i FordbdPiey- G’brrﬁb“mcanéff fosremgha (1)

i s where A" is Tf&k:cur?encb?’sl-rlrgéperrﬁent'll_)farﬁﬁfegeﬂr&nolrto@ga A" is ser, Ala, Alb
or DAla; A8 is Ser, Aa A% u or Al a; A23|sGIn
Gu, or Ala: and®Aghof B apq,R3s la¢ewaent(yrseée6§ﬁ¢afr¢mé%groearcwsretmecmrhb| e
salt thegeof . A l?d:?—t?o')éu@;ﬂﬂ qgga@%aréer@i tdﬂsnrrrmeelde)%i@lynfaﬁmﬁgm tkﬂw?wipound of

formula (1) is where A cc or

Aic; A'sis Val, hlzﬁ'\?é}’(Q A‘eda'kﬂr phydapxy(Catw)ageny. AP&dfOAYPJ"eFE'(Q'y@:s,o atkylpal

4-Pal or D-Tyr; éad'rr?dﬂeﬁ%apﬁﬁﬁl(cﬁﬁ%)all@l aor%eUfﬁzaﬁa‘R%c@d)ﬁ(s uﬂvh.cﬂb(sACC
A25 is Ala, Aib, Ac M ~

CH( (CHz) " - NH- R ) 1s0(€)Cao 'u@zﬁv@aﬂs@w ahew_(é‘/ 'iCso)P“‘)é' nA%thyjrCﬁ%)a'K&L is
Ala, Aib or deleg aldvIP, h { a . sLeu
Acc, Cha, Ala or gﬁh"é’tﬁg OMZ )Fps )'l\e/’zlra@cy(é)’2 ik keﬂ;P h%%x%ﬁgrﬁﬂd% eté | or a
phar maceutical |y acceptable salt thereof. '5 preferred conmpound of the

i medi ag el y f d.o OH,3,-Ki Q= A8 is Ala) D-Ala,
A nolS hse) NLOREP RG-Sl k- ) ATl S Gy, Ala DAla or

Phe; A Z is Phe, A6corf.§e}AS|sVal Al a, TIe) I'{—»%(il;:or Dval ; A~ is
Leu, A6c, ASc) or Al I L- Ia AZ'
is Ala or Ab; %@bl—ﬁi &6@@)@% or Tle; b{ég?—l?@ @%&Sc C’9\(3r1a Al a
or deleted; 10 A33 is Va A60 ASc, Ala) Gaba, Tle or deleted; or a

phar maceuti cal | y accept abI salt thereof. A preferred &?zrrpound of the

i mredi at el y foregoi ng conmpound of formula (1) is where is OHor NH2 or a
pharmaceutical |y acceptable salt thereof. A preferred conmpound of the

i mredi at el y for eghergy qurirppomdr @fo.i,eharql.go.@l ) 15 or a phar rraceutl cally

acceptabl e salt t er eo ) C~) al
(C2-C~) al kenyl , ¢ eécg‘ 88‘5}{"3“%9( ﬁaaezdemv(a@egeé ) 2 ~ -CHZ
C(O - or5 HO ( CHZRZ’ ad R @rdadh 6crrence s MInmﬁMBHMHcmwaMybfc1f-or mul a

Gabar] - GLP. 1( 7 Speoh (e mals bt gdBers” ) (7755 o,

[Ala' 8~~2') 3-Pal’ ~]hGL 735) NHZ (SEQ ID NO. 83); [Ala' 6~z 2,
3-Pal ' 9.3 | hGLP- 1o @ (REQR) A, 84): [A a 4~23,2

3Pal ' 9~3' 1h@.P-1 (7-35f- N QID ’85): [Al a~~3~2'  3-Pal'9~3"]hGLP-1
(7-35)-NHZ (SEQ ID NO 86); [ Hppa’ ]hG_P-lp(OF’J thahphersRY 'Fliﬁf@so)ﬂl

[Ala’ S-z3,z', 3 25 Pal' 9~3' JhG.P-1 (7-35)- NH2 (SEQID/.NQ\88) [Ala"23. 2",
L 92

3-Pal ' ~3' JhGLP-1 (7-35)-NHz (SEQ I D NO 89) ~3")
Gaba~] hGLP-1 (7-34)-NH2 (SEQ ID NO. 90): %bAE%‘zzs 7 3 @u&

Gaba~] hG.P-1 (7- (izlﬁbﬂabarwsafanyl DU«BIH)QQH))) or[AI a"~22. zs. 3Pa|
Gaba' | hGLP- 1( 7- 3 N%%éEgggﬁf 92); [Ala' e~~~z3. z~, 3 pal '
Gaba~'] hGLP-1 (7 93); [Ala2' ~~~2a.2', 3- pal 9 3
Gaba~] hgg. P 30 1 R?—rB(K), CkhaIyHEQ | D NQ 94); [ Al a~~Z3. zs, z~, 3-Pal ' 9~ 3 ,
Gaba~"]hG.FL J(h pro?uso Ejrat
(i) at least one amino acid of a compound of formula (l) is not the same as the
native sequence of hGLP-1(7-36, or -37)NH, (SEQ ID NOS: 1, 2) or hGLP-1(7-36.
or -37)OH (SEQ ID NOS: 3, 4);



- 8f SAY ?-~~3 -7 (SEQID NGO 95); [Ala~'"z3 z''sz, 3-Pal'9' 3 -3;4»\/ 2003
Gaba3] hG.P-1 (7-34)-NHZ (SEQ ID NO 96); [A azz'zs.zs.z~, 3- paI 9'

Gaba~] hG.P-1 (7-33)-NHZ (SEQ ID NO 97); (Alaz2'z3.z~.3~, 3-Pal'9,

Gaba33] hGLP-1 (7-33)-NHz (SEQ ID NO 98); (A aw23'z'.28, 3Pal'9"'3")
Gaba33] hGLP-1(7-33}-NHz (SEQ ID NO 99); [Alazz'z3'z',zs, 3-Pal"9"'3", 5
Gaba33] hGLP-1 (7-33)-NHz (SEQ I D NO: 100); [Ai az3 z , 3-Pal'9.3")

Gaba33] hGLP-1 (733)-NHz (SEQ ID NO 101 ); [AI az' ~' 23 z', 3-pal'9 3,
Gaba33] hGLP-1 (7-33)-NHz (SEQ ID NO 102);%-[Al a~' z3"', 3-Pal'9' 3",
Gaba~]hGLP—1(7 33) NHz (SEQ ID NO 103); [Ala"'z2'23'z', 3-Pal'9'3")

Caa L4 7 s Wi 0 0 0P 20 €35, oy Tl 7

Ez} i|4) NZIZ (D\IN;IDS 1.32)z6r, hGLRA(7- 33715r2§,] mrse(r%(rm NS - NHz) \gsg@lnrgg)s?nj@]ehéeg)l
a, a" a".zs.z' ~ a

(7-34)-Nz (8 “ ’E“i%ée{']o%‘)gspt‘%f’h’ '23'2", 3_Pal'9.3, Tle~]hGP-1

(7-34)- NHz; [il) Al coB)pohd "df ZGrnmlia (I343Pabt Q_ySZG(N‘ZEIlGna)}IhI@!ED A(7-3636) -IME

L2202 4 sl gt 88 B SRR HER e 3 WA (588680 1

3-Pal'9' 3 @apmsfq‘?ebiarn(aﬂ«aaéyﬂ}mLME@é Brl\@) E_@B"E)Q rtblﬂo%aﬁnec)lﬁ\ %23 7",
3Pal' 9' 3' ]hGLPSJ. (7-33r

]
Pal 's. 3, g/'33 NHz
(SEQ I D NO ky8)Y(N F!&Pamy')lh%‘-é”? 36, 3°'Pa'17)§ éS‘féGéQ)a{‘?@§?rGﬁioi or- [e 63NH2)(SEQ

NO. 109 S
1D Ng ilog L%s“(ﬂ‘* a&gnéyl)jh@jp@d? 3% 8r b?ite%ﬁergaﬁggi@]dﬁgv_fg@ @Eéj? r\m; E SEE{

ID NO 111 )21-2fdiNe- DAIaB 20 AIa ~'zs'z') 3_Pal' 9.3 ]hGP-1 (7-33)-NHz;

b
m aa AJ@{__ (i azg&ﬁggur)d éug’arura‘)(rfi LuB&Pn%aﬂg’ﬂ %_M;Z%f@@ggq,@g» %é%él 5 NG
113); [D- Al aor AV&NHzeNhezezérﬁ sefected| from the, grqwrecqmsr%mafs ]hGLP 1 (734}- NHz

[paaa ) Adiaggean: r@ogaé ga 3. (A gsgciubﬁggsl%%ﬁgﬂrﬁ*‘”ﬁ (SBAD? e
Ala' a.zz.z3. zy N $i33- %6)8[1-)’5 12(§ PNPRE4Q) AysNHSEQ ID NOSai44 44),

Al a" 2" 2" YAt RSy (%E)Q @%’ﬂ hiSlddy 1{d- 139, emamop@%c@w hcal l'y

accept abI e salt_the eof g} nost preferred co {“orrrul a (1) is

wher ei n $ai d cfvant (A (Ar'-b’é RRQIPHPH: 49 ‘(5?)38)'MMS HysT D(SER 1R14) ;
(A6cz' 3z] hGLP- Ndig- 2%6Q8NHZ ( SEO 30 ID NO 115); [Ai ba] hGLP 1 (7-36)-NHz
(SEQ ID NO 116 E&PE '1hGP-1 (7-36 )NHz (SEQ I D NO 117};
[AGCaJhGLP 1 Q%ﬁtﬂ Q('@ $[§3r\§§) 118); [A6ca] hGLP1 (7-36)-NHz (SEt~ ID
NO 119); 6Ieékhéie°o AT (861 INHIOESER-60Y, (¥ RIaY2Ad tAsp®] (SEQ ID NOS:

[ A6C29. 32]h (67 36%1 N (SE4 ID NO 121); [A6cC2, Ai b2JhGLP- 1( 7- 36) - NH
(SEQ I D NO 12) A6CW32] hGLP-1 (7-36)-NHz (SEQ iD NO  ~~ $ ~'i AY

(23335_ I\?i[ﬁgG(c(gE EISEOC?FN@S( 85-86)) ]{Wyl(l-ﬁEQ(Q‘o%D I}@Ndﬁzb)sggg lLrBaal\rlléru@irgG )1
[Pta JhGLP-1 ( *é*éy'N%Or‘f&s ’(2(%9 hﬁﬁ% 1;3%550'[&‘ ‘ﬁ)@b ASiThGLP-1 (7-36) - NHz ( SE4
1D NO 128) ; ()N SbrApAina@f Rorinu{B 316 nohlazconfbition dr@nmo df hi-sstiutiing] hGLP- 1

7- 36) - NHz; 5 .D- P-1 (8-36)-NHz; [N-Me-G yjhGP-1 (7-36}- NHz
ESEQ?D NO 'MQ{%’E%@R%% -ga)-NLz (SEQ[ID Ne} >1”30); ( }

E Me- G us] h@) B-cbripbud® pf ferinule HER dD[NNGle-ARYNBLP] UGE6 oAGT) (SEQHTINDS:

[

A b bsHie 7% 7B 108 IEH 1 Ged b BUE I NS sl b haup e i 2o

ID NO 135); 37[)4sssoaprr@s> 53, 64)08 PheR G (FSE(F- 360137 NSEQ EBNOS; Al 552).

D NG 198): [ A b PSS et el forrligyiplins by Rl th (5=

A6cz] hGLP- 1 i§ whatd ANHE ThBE®"IDTNOA 14 Ber, Aibidy, Ameac‘iiss&qrh@aPAb Gr7D263;~NHz

(950 19,0 At 6.l A GO NP B RS g

(7-36) - 196z (GBR0;dD alfhahtaceltiddlly aceetable\salt thehedlfP- 1 ( 7- 36~NH2 ( SEQ | D NO

(7-36)- b (SEO DB APTES hareel g AR Gl ),
[ Al b' ' ] hGLP-i where38) sBlu(I$1e-6ID aud)- Mpmp Adtis[PRebACq oTARIR-AT sV oPiaR (SEQ
ID NO 150) s o Q¥ b, ORI FIBGFBLAIGEA® Ys @W%maﬁrbi f-"aﬁ@rj - WPQﬂ"’e%fLeJ Acenehdrer

aspect, the present Invention provi armacéuti ca osition
conpri si ng avaetrf et Al ds At b Obf’\Cé éorf‘f)(ﬁﬁrdgbf AgG ris Arge Ih)“fgagg@l‘eﬁ%ed
her ei nabove or a pharmaceutically acceptable salt thereof and a
phar maceutically acceptable carrier or diluent. In still another aspect,
the present invention provides a nethod of eliciting an agonist effect from
a GLP-1 receptor in a subject in need thereof which 25 conprises

adm nistering to said subject an effective anount of a conpound of formula



Wth the exception of the NNtermnal am no acid, all abbreviati onsg(p;;g\g.zﬂm-
Ala) of amno acids in this disclosure stand for the structure of
-NH-CH R -CO, wherern 5 Ris the side chain of an amno acid (e.g., CH3
for Ala). For the N-terminal am no acid) the abbreviation stands for the )
structure of (RZR3)-N-CH(R)-CO, wherein Ris a side chain of an am no acid
and R2 and R3 are as defined above except mthe case where A" is Ua, Paa,
Pta or Hppa in which case R2 and R3 are not present since Ura, Paa, Pta and
Hppa are considered here as des-am no am ng aci ds. The 10 abbrevi ati ons:
~i-Nal, Ne, Cha, Amp, 3-Pal, 4-Pal and Aib stand for the follow ng a am no
acids: G -(2-naphthyl)al anl ne, norI euci ne, cl ohexyl al ani ne, 4-am no

phenyl ai ani n@H((@ﬂ:OrSNbﬁ HC(@)I Pl iafheeor Ppia(Aprylh dcopr T #l iseAlandib or

a-am nol sobuli¥lely, a6t drrg, ?ﬁ&%%édve'p& o 3y X B eB0AL, THal Ala'drYferdlf; s U1 2

IS urocanic acl I t hi 0) ace 'ic acl

traps- 3- (3- p¥i t§y‘1/§| éé@ yNBcGébad lemsdqlﬁtgd.l@’ auphermRceutically acceptable salt
tetramet hyi agigigro- hi stidine; N-Me-Ala is N-nmethyl-alanine; NMe-Qy is
N-nmet hyl glycine; N-Me-Au is N-neth glutamc acid; Tle is
tert-buty$glyci neA pBleried camaﬁwﬂa@fugwmr@e@aiew forpgaing sompound af fpralilar(i)ne:

an i ornit i Dsre/its i, B-AHI A ABLUSY NAVERI (BTN ST BANNg: Caba

i s y-aminobutyric acid; Avais, amnova eric aci
2- ani noi ndan&hz-Adarbréve pr Bh%uﬁ Yis Pl WhstoriAScia S s Vil At Tle, sAGmAémon@-am d

sel ect ed fro((:pr,p %u grLgupA Ajsca&ha%g%zl%ORMPW% X! L6t B-AASK2:

1-am no- 1-cy tanecar oxyli ¢ aci B%
1- ami no- 1- cyis ApeantAiieda isbliex P¥6iccASe pul TIeA Ais Leu, ABc, A5c, Cha, Ala or deleted;

1- am no- io cygbwgwnwfmxxl Gl Qg fr‘ﬁéleted or a pharmaceutically acceptabl

1- am no- 1- cycl oheptanecar box ic aci cyc Sotanacar Boxyl iC
acid (A8c); aaltitheresfi no- 1- cycl ononanecar boxylic acid (Agc). 25 In the above

f la, hyd qoIpryes

contai n' 14 hydl opy 2eHSy FoRBARMRIG lnvtdaBR B R LARRRIALY Brfis (7
C=0-XS i ncl uigeyheseR’ i @He5INH. ioratpharmageutically pccentable salh{nepeaspi onyI What is
meant by Lys(N - ahraogibd c%@%%@[)&%ﬁ@@?ﬁf&mﬁ&hﬁegghg%ﬁaguﬁ& swrgmg (O
213 repr‘eﬁsenorea m‘gﬁrmaeetftlsallmame@tabﬂe @élt uhereof-ls whereoR is N-9AdHR’ i8 (B-N H O

What is mén?]all%(g‘?s%lké& ((6 lgéy] 1-pi perazine)-acetyl)) is represented

bythefollovm N NN~ structure: HO . Wuat is neant by
Asp(1-(4-al kyl - pi pw) is represented by theé-o'hkovvi ng ON~ CHs WN
~1 5 struct ure:(cH,) at |a—nga-q;2.§q-,?\sp.gé_1@hzl;;\d_a, no)Nerﬂ:Q'_(Qj;i ~Nod |

HO-(CH,);7—N N—(CH,),-C(O)-

A most preferred compound of formula (1) is where said compound is
20 [D-Ala®, Ala'R3¥  3.pal®Y Gaba™]-GLP-1(7-34)NH,;  [D-Ala®>®% 3.
Pal'®*"hGLP-1(7-35)-NH;; [Ala'®®%, 3-Pal'**'|hGLP-1(7-35)-NH; (SEQ ID NO:
83); [Ala®®7, 3-Pal®*'hGLP-1(7-35)-NH, (SEQ ID NO: 84);, [Ala'*®%, 3.
Pal'*¥'JhGLP-1(7-35)-NH, (SEQ ID NO: 85); {Ala????, 3-Pal'®*'|hGLP-1(7-35)-NH,
(SEQ ID NO: 86); [Hppa'lhGLP-1(7-36)-NH, (SEQ ID NO: 87); [Ala'®®%, 3.
25  Pal"*'hGLP-1(7-35)-NH, (SEQ ID NO: 88); [Ala""?%, 3-Pal'®**'|hGLP-1(7-35)-NH,
(SEQ ID NO: 89); [Ala®??7 3.Pal'®?® Gaba*|hGLP-1(7-34)-NH, (SEQ ID NO: 90);
[Ala’*2227 3-pa|'*" Gaba*]hGLP-1(7-34)-NH, (SEQ ID NO: 91); [Ala""#2247, 3.
Pal®, Gaba®)hGLP-1(7-34)-NH, (SEQ 1D NO: 92); [Al"#%, 3-Pal™”.
Gaba*]hGLP-1(7-34)-NH, (SEQ ID NO: 93); [Ala®'##¥, 3-Pal'*, Gaba*]hGLP-
30 1(7-34)-NH, (SEQ ID NO: 94); [Ala®%%7 3.Pal'"*', Gaba*]hGLP-1(7-34)-NH.



is represented by the following structure: HO . The variable n i }/he
foregoing structures is 1 to 30. The full names for other abbrevi &t dhs2003
used herein are as follows: Boc for t butyl oxycarbonyl, HF for hydrogen
fluoride, Fmfor fornyl) Xan for xanthyl, Bzl for 10 benzyl, Tos for tosyl)
DNP for 2,4-dinitrophenyl, DWMF for dinethylformam de, DCM for

di chl oronet hane, HBTU for 2-(1 H Benzotriazol-1-yl)-1,1, 3, 3-tetranet hyl

ur onwm hexaf | uor ophosphate, DI EA for dii sgp_ropyl et hyl am ne) HOAc for acetic
acid, TFA for trifluoroacetic acid, 2CIZ for 2-chl orobenzyl oxycarbonyl and
OcHex for COcycl ohexyl. 15 A peptide of this invention is also denoted

herein by anqiey its Naveys); @4532-2?-27[346\%05331‘h€5!-B‘a%a(%é’@J(('?@)Q@EQPEB Epgol?’o) 1

with the substituted,ag,no acids fromjihe natural sequence ‘placed between
the set of br¥kelAa(e g.., e 0CaBPANCGLF-1(7:333-NH, ASEQ ~Ix-NO119RGLP- 1

) . The abbr eviapf 8 Gldpd) *NMeaBs BmloLeagnes)-NKkg (PEQtIbdQol ospnd 2Pl jreans
human gl ucagon-|.ike _peptide-1. The nunhers between the pal %E;gheses refer to
the nunber ofP&m noGéﬁgj d8ChPIEERE)- N2 (REQpdBL N&s P@Lg[’,*'aﬁél_ “1 ¥Ry (SEA
IGIE_)PN? ) 3) gi s h@éﬁd‘*@h@@ﬂ’dﬁf-ﬁ)ﬂh}ﬂﬂgﬁb igzm%xydobtqggé?ldisisaﬁiqw | Jrfcfmahman
- : e e - A, is listed in

Mbj sov, S., I%)‘?\ﬁg.taggédpi"gé &%}t[é%"ﬁ Fges',%'P %g -169*2%!39#?’3%%&%!42@?@
getsi gnat i on ;uUHﬂhg: i102{;1@.|822;33-%.7§»9hl‘ﬂ42. G&E@]h@l.i?@(?-&)mggr%g%tlﬁSONbg?bs)t; he

-termnus o € g3 - - i ans
that the Ct é‘?‘_{?i hfjg'%il?é'gﬂ'ed ? rgg?’%if‘gepﬁ&%ﬂ é’dz Iﬁ%gbr 5%“ n 196)?T%Abe%§ti des
of this invenua®#2tBPat ) Gypal bUr1(FEapir,d (Al JARNESE, el URGLP-
o oal 180, T (Bl ™ oA L E R 4 e S RSO N O3S IBA Y ener | o
formul a can bga'3t3-RalffédhGoP-1 (T34 )i, dita e 2Qf3-Pa  NhGEPA(N3Y)-RAL (BEGM d by
(CmC al Ryl N OeCHalf AR s parat HERG Pl MR AT 1y
glr (lzulps, e.g. s-ﬁﬂg'atﬂﬁﬂz@mﬁzgggﬂNHgmmasAldib”-%ft BerAEH, ga;ﬂba@f]h’@.gl-lw% ve
a ation . ree (. ar 11 OHR, |5 t et th.a t- Qi
est gr . Acyl m%%ﬁ%@ H(;&a ' %%CE ! %' ge' §?chln§r&95ﬁ9a3§gﬂﬂzngﬁl? hé'3 t%g' aci d,
e.g., E OOOHB-rai’*thecdtadihGLR-ng-34)-NthaSECeiDi NAI 107); [0-Alaf, dalby &A% ¥j 8g t he
conpl et ed resgy_RoM 3 equi\éal g ikses of 03190+t Cj
di ims)opr opyl c??gomh@rlﬁp a1ég%hg§'élf'q%%b\;héﬁchl ort ag%sor ﬁ‘%@ﬁg{]{jﬁ%@ (ltsﬁga F‘? ee
?ﬁi d ;:ﬁnt ai NGt 10&3ﬁ[mig‘&f':g3& g-rF}aﬂb’;‘. Gaba’ ThGLRy 7 S4y-piar(SER ¢PiNDi ¢0S)ci d,

en the coupl,.ig.2s Derper [ : 16

At e T L LS
synt hesi s of AldlE?>fe@eRald's Whc IN-Me-Raédasl ed to
t he MB eSiyn17.k832R 193 I js . 1 ER2E0H)_d hes hesi s of
t he peg?lz%e sA!hartszv'vi 'Engogh%@-%jé%‘dmh& ia: co'upl‘:tegg t@@g\ﬁ?esi n.
The fol | owi n§3ndke (SER D NOsyARKH AL *HT flod-RabT ' ndlkei 1Yy GabadGIR1GF34i s
i nventi on, i t I Iy 111022420 S pg ket | e el 8 .1/ her
| nvention, Wi phsBRl pORoL 5 14p 4%’,,;?;5;%}’ 2Bt polt] gl Gkl P17

met hods are own to t ed ;n t'he art.

e
Benzhydr yl anBAENHal {RAEEneAla S ( ARMNTC e Cayd ey (T-38)-NHuolR-88" ) 6. KY)

(0.9 g, 0.3 t2)21 m_pheac ; i {0\ R.S Bl d Apreas.zagis.peivessel
of an Advancggg)ChemT(rascﬁQPe'[tlk& i/n'flﬁggl %ﬂ% glﬁggd ?}lrgogra 'gd#étp‘o perform

the fol | 8 n@*@?ﬁﬁ@nﬂ@%_-b‘ﬁd ay (BN Alane “CATor 3'(?@!19'(bPaQQ /thLP-TW-
trifluor OaCeTShFNﬂ?,'_di'i;%ﬁanng%é%lfaéll&Hle@epiab]égalf‘ﬁémb'f.ene chloride (2 tines for
aps

1 and 15 m n eac ene chloride; (d) ethanol; (e). methylene

chloride; (f) 10vParhsomesiRreteregicampaund of lREPWRI(Brie Whafeln said compaund

neutralized fgesin is stirred with Boc-protected amno acid which is to be

the CGtermnal ammo.acid of the desired ﬁeﬁ;‘{ de tg.be synthesized %nd 5

di i sopr opyl cHiBedOF G PeH7 U (SERHP N Mhifbene JRE o {1éorNiz: BEbur and

the resubgingp N@:H@s)a[llitsf]ﬁc%.$'-ﬂ7l:§6)m(qulbwbzt1h69$@h§t-u%|¥%¢|§=)-1MtHB)Ugh (f)
p

e B i 5

rogram The ofher am no acids
peptide are N’Tbrﬁs'égdﬂﬂégi 10 BESTINELE- 115 3P hHe

g_eltoth i dtehiS_tchl(s;az@dx(n)m;@)mfmm@.ﬁhmgpxmﬁ‘%ﬁﬁgwn(mszElei(sdEbelcgfmm)20-,t Cout
ithiothreito and an u _ 0 9! abou
0 C and sti rl[’?‘er?ggqai%f‘egtg;m?ﬁ%tﬂ”ﬂgg%ﬁnﬁ) g&eig{)haggﬁgez‘%f I]rﬁg}'é327'%))"\‘&

evapor at ed r gpEd! ¥D URDeEr 122)StABEM adcHFMGLPE 1(@gB)-Niyd (SE@e iIPeND- del:

preci pitated and washed with ether. The crude peptide is then dissolved in
a mnimum vol une of dilute acetic acid and eluted on a colum (2.5 x 25 cm
of VYDAC oct adecyl silane silica (10 M) and eluted with a |inear gradient
of 20-60% 15 acetonitrile over about 1 hin 0.1 %trifluoroacetic acid in
water. Fractions are exam ned by thin |ayer chromat ography and anal yti cal
hi gh performance |iquid chromatography (40-70%B at 1 % mn, solution Bis

~~n7s



The product peptide is analyzed by HPLC. Am no acid anal ysis of ._a§ aci d
hydr ol ysate of the product peptide can confirmthe conposition of“t Y 2003
pepti de. Laser desorption M5 is used to determ ne the nol ecul ar wei ght of
t he peptide. The protected am no acid

1-[ N-tert-but oxycarbonyl - am no] - 1- cycl ohexane25 carboxylic acid

(8oc- A6c-OH) was synthesized as follows. 19.1 g (0.133 nol) of

lam no- 1- cycl ohexanecar boxylic acid (Acros Organics, Fisher Scientific,
Pittsburgh, PA). was dissolved in 200 nl of-di oxane and 100 ni of water. To
it was added 67 ml of 2N NaCOH The solution was cooled in an ice-water

At 2.0 GuL0eisD ALl el Bt WA G BORRL, MR AYRYcER 1
{omer aiure NO o28ndPasthCben -0eue (SE09D MO PETOLS (2590, of
et 2ot o RethSpaled e, 105, LAl PG ASkeQUs BB S0 Mg e 1

about 3 by aAldi]n@LRN(8436)-NAEdSEQIANNG. | a)brMedisAlREhGLRL ¢ TH36FRE,; JHUREUS

YO TP AR Ny eGSR o S0 )

drijed gver e{Aﬁgf’dh@_.r%-1@m=N£;(BEmDe“dO: w00, [Nel_rfleé's‘iufﬂmldﬂ-ﬂ?fﬁ@FWSEmmder
reduced pre . §e r a . @C el hexanes.
05" ot Pt v R PRt AR SER A AR RbElsn B NOT g el AR Gl

synt hesi zed 1(F-36pNEb{SEGOIR NANME88); t[AIL*AHHGIH-1(686)MN¢,OSEM IDeNQor t84¢ct ed

or i nary skibP T e aSaRASad 10 NG PO AR TRLE  Se PR (50,

synt hesil® ofNQ: pafit {Aik®, SBha’HGLR-1 (736, (SEQ AP iy 13W¢ [AIBS CrafhGLP-Ai b)

| redi at el y 1 GPPEN RGRAA, Mooty (A, HIFARGLPPHRENARISEI NG 4. 56)

(SEQ I D NO. [Aib%)A6CEHGLR-A (Tha®HYHASECOIDENOL 140); tAID°, ABC GBIV 7was)NHised t o
t wWith the N ternm.nal, . f ‘ f ide- resid in.fhe, |ast
coupl i ng redBERoP N d61k1 Pl TP rl-3BENEE SRS D7 NG ol Tt 1 or
L Eef abbL e\él aatlazqnfsmsa_ﬂ-dsabws«s(}s&@ ltawd:oild)swm{?.%zﬁw%ﬂ-i?-i% 2]gi'sm;)zn:)bonlyI) ,
or rQgen rpde, , r n X o or benz
Tos. for Tos i b TR ABci bus 7 Bt SEBlUe NG: 140 K, peGhnahPdy- e
for di chlhor 6BNR(SEQHRT Wdon46); (N?Hwammamtse)lw;@sgcammetf@)ﬂet hyl

uroni um hexaf, 0 : i i .SQRr e , or
aceti ¢ aci ﬂ%”é‘&“h%@?-}éﬁ%@&@&?@ﬂ 0, by} PRI G- W38N (o£816 NS
2-chl b b ib LP2Rr36)MH, {SEQ ID oNObersoy grhaemyteutiosllyCc He
fo? §£§cﬁgﬁgxpr§m#\'e s}"dl()gstift er?]t)s 2R§ andﬁﬁf@ of the Q}l:())c/)afle. engrei‘.m fgr rrul)a(t
can be atta@ﬁ‘é%m?%et??ét kheé%ofa T rRolier: ARPeght g\errPFszanﬁqvﬁBt' iPPYSPSs fandar d
met hgds 2&nowﬁaigjmadeh&calrdoandéenioemmrilsm?abtkﬂﬁegﬁwupmprnki of a ¢dtpdungadikyl )
may be attaghed, usin uctive ation, ro [0 e g,
(©- &) hydr A} 28 e shnabald o . ARV NT alken g St koredt o
wher ei n t he ahd agphayrdaceuficajlycacpeptablprcatriec bediluent.h a t-butyl ester. Acyl

, e.g., COX ... tt d ] i i -
% OO0 o't he 1 18t AeiBe FopRE B plassCHpediDA driinod inéifbd o Erding
conpl et ed r ani agonidtheffecttftam a2 @LiPstl renegtonfin oshbjedteinf need dberdotmdhich

dii | trleiiniaiy vl h ' 'E th
free acPd onranre RisiBierkl Jofet 2 dfech afitpt o aledftluna ot 00, ¢
aci d, then férewtoflpds defineti dateihabeve er & phammbceitidaliy aceaptable salbiheaafol ar

equi val ent s of H?}eb% gﬁ(ﬁ%?%@ e trﬁ?qan‘ﬁgﬁ%’mi{iEé/se%t h{ém%gef BRafigped for

activity as a G i'ndi’'ng cofpound™ accor 0 the W ng procedure.
Cel | Cul t ur eisease seleéted’ fronY R0 @Pup-consiating BF Type | idiabetdsndiyae diedinbeteATCC- #

CRL- 2058, Angri.can,T. u I i S p i.ng the
GP-1r ecep{ggéé,' mgr'uec\éggrl‘&u%éédg el%ﬁe I E%é’(’:dc%&s %ﬁ?f%@ﬁg&gg%tgp@&néﬁ?ﬁ%a( DVEM
cont ai nBig Béitiset aistevpbfosiser gantraknchemeiust asystain adisgpset ©ptegosia @nd

hum di fi ed 9 [ 95% af 5 Lk L0 '-'n‘é}%ﬁeranes
wer e prepar 3‘%”@?5%3?‘% gaéoﬁép%l E"Z‘.é'ng"ag rﬁdi@@%ﬁ"’% ﬂggrr%?eéﬁ]gﬂfé??e n of the
RIN cel | s i sy@fome, gifrhpsie- pdingnay edenta.i hypeitensign. rand diserdrranhergingtheon
(West bury, . ! . 3 : WS ice by
centri fugat r’?%@ﬂucfn%?%%d&gglﬁiak%gs rangﬁge,d' y'ng {lﬁg&? ﬁa gof;teqafééc?s wer g&pgﬁﬂle%
suspended i @dsMisieNnD fossaCpubjew mnagffackive ameunieig cpmpound offigrmytagld@st r aci n
(Sigma Chemcal, St. Louis, M), and 0.1 % BSA. For assay, aliquots (0.4
m) were incubated with 0.05 nM['251]G.P-1 (7-36) (SEQ ID NO 151 ) (-2200
C I mol, New Engl and Nucl ear) Boston, MA), with and wi thout 0.05 m of

unl abel ed conpeting test peptides. After a 100 m n incubation (25 C) the
bound ['251]AP-1 (7-36) (SEQ 15 ID NO 151 ) was separated fromthe free



The peptides of this invention can be provided in the form of

phar maceutical ly acceptable salts. Exanples of such salts include, 2%8
not 25 limted to, those formed with organic acids (e.g.) acetic, § cT 03
mal efic, citric, malic, ascorbic, succinic, benzoic, nethanesulfonlc

t ol uenesul fonic, or panobic acid), inorganic acids (e.g., hydrochloric aci d,
sul furic acid) or phosphoric acid), and polyneric acids (e.g., tannic acid,
car boxynet hyf cel |l ul ose, polylactic, polyglycolic, or copolyners of

pol yl actic-glycolic acids). A typical nethod of naking a salt of a 30

pepti de of the present invention is well known in the art and can be
acconpl i shed i Bl t88nd FA
salt of a pep Jtélyg ?Ego%tség%%r@%%%ﬁ% %Ig%%&ﬂgg%ﬁi@%q%&r g%lfj & (?r om t he
purification f@’ﬁgPlﬁé nwélrﬁq igwhpie the disgass isparal fiabetePpCTyRs lutiuahgtew th TFA
containing buffer i el XBetcn 3 HRENAEMRA Lhitnd BLi6, ANRILRENiaRAl Yo gSHER as an

acetate salt by dissolving the peptide in a sma
anount of 0. 25aNiRIgqsn s éfsa'qﬂéé&?@dPW’PGHUCthré'MH(RigC@OM&h‘?f&ﬂh |s

applied tg a @%mhe &ro%pcﬂaﬁ%.t& &PhHMB éc@(et@Xc:HmQ @5 For He NT&'ﬁwnﬁé?'

eluted with anmoni um acet at e ueousR?o ution for O. rs. (2)

0. 25N acetic a&!s’) H‘%ﬁﬂ%ﬁﬂﬁéw@étﬁﬂﬂﬁ i toe 5tﬂ|lﬁt'§e of FRFRCBN-GHIR )R wgeram Rig  (20%

L0 100% of S@l4idd ehaiff oPufiami® il anPRALNG R laR¥ag %Eﬁ’nélfalﬁ’ov@é (A PLT on A
is 0.25N acetic acid agueous_sol ution; soluti-on 25N acetl c acid in

acetoni t ri | ecaeR whereghy: isdira, Raa Rta g Hrgadn c"df?f‘a‘iaﬁﬁ ng qf}‘?eRpéf}?t'?Qﬂ@f%ﬁeét

col I ect ed andincy Qphj pdaZ ®th ey plbwsﬁe%one@etea Helpd las Bé&%lﬂ@ahmg%%l&kﬂ'\é ed in
the art, the known _and [hot ential uses vari ed mul t 1t udi nous

(See) Tod®, gbpreviations;p-Nal (ﬁ”Fn@'@alA"ﬁbl%ﬁ%’e ‘bew Aipstang f°bB"e fokowinga: and
Todd) J.F. ebpitho . adid¥: OPERIhap Ay HAhnifL, qdneuaﬁé 'd%l%ﬁé*ﬂb?éduﬁé‘ 413RiRd- 27,
pp. 533-536J. Thus, the administration of the conpounds of thi's |nvent|on
for purposes pbenséalarnmq i rep- ledﬁtybalﬁslﬂeeﬁf(é@b'ﬂdl@ﬂ)am ahd csaminoisbbetytic and
uses as GLP- e LR br.e S
follows, tr eé &?‘Lé?ﬂvgg éﬁe{g}d‘?na%gae es?ﬁfp ongaF? ]Udgq%e %gﬁ'uc (Las Pfayg (2'

gl ucagonoras pyrirtyithie) @p@&lcd agdr fea gs dranssa tﬂwﬂdvm vespic naich bbinadHisliis dhNer )

arthrit | a t and
neur odegener g%l ve%ﬁ@g'ggg'%%g rf oéu%é%ﬂ%hﬁ%f ﬁ?ﬂﬁtd?%v@%é@a t hat
elicit an anpWgoei btMeGleds N—mthybglgmlecamdcéme tie tem?dtyfgwc'rter i isgat he

gast 1 oeot omy SRS =R6CA PRrAbRARRNBE OB B YA AR S oitbighrc

invention i ngtigdgRIaMist Prarainides Gaba RS yfarGinGRARIC Adih| AvoiRT®amiriovaleric asipy | Si ng)
as an active ingredient) at |east one of the conpounds of formula (1) in
associ ati on @nd ficds pregapraivdanerdearP9xyicaeft abl e carrier or diiuent. The

dosage opgactive {Vmaf RGh&dH by'AcH‘ﬁarCQWdid adIscted frbmtﬁegwrttmoam.ﬁay be
vari ed; however, it is necessary ?&Srﬁhe anmpbunt of the actjve |n di ent

be such 25 tf‘ré?b’dap@&?’te&ﬂw@xdﬁsaﬁfb(ﬁ‘ gingst-gY fiehptangrarhoxylicedd (Mfdage
depends uponqidagndle<l¢iSskritdicapeicC agidf QAsa) Onainii- mym@hemhnecarboxync

adm ni stration, and on the duratlc&g\of th at ment eneral . an

effective do8%ife (A8 he!-aminovt-¢y eB*a“Fﬁ?erfy 9ent3F'8n |(§‘7 h t i@%8%de of
1x10"'to ZOOCYmﬁdéﬂindaaﬁ‘boWheEeidWc» éndl@-anﬁtﬁb M%Immé@voxwibbﬂb (A9a). be

adm ni stered as a si n e d ses

conpound€® of It saq°H9 L@?\%@’Q %l( ﬂi"ﬁf’ bP@HL\EX} g?ilhy 'Béwi?ﬁ&yﬁp‘y te.g.,
i ntramuscul aharldbhfaﬁpem hydedi subsnwemsermw“ standsl bt LCI0RXU Exianjpiest bfon)  or
implant), nasal, .vaginal, rectal) subl |qegyla or tﬁl cal routes of

admi rnst r at i 6AOARA" Bt ?VBPHUI“%{FQC}OV\? ARG PRERYRIEPIPAY y accept’abl e
carriers to provi ﬂ@.afi@%t byL Neareaagr)l.ﬁeaé&hte%amné%lrowu@fstmaure

adm ni strati on. Sol1'd dosage forns for oral

, tablets, pills, powders and granules. In
ctiwgqconpound ~s adm xed with at |east one
i nert pharmaceutic cceg scalrier such as sucrose, |actose, or
starch. Such deosagé¢ fonns c@n also conprise, as is normal 5 practice,

addi tional substgrc other than such inert diluents, e.g., lubricating
agents such as magnesium stearate. In the case of capsules tabl ets and
pills, the dosag@ f ofs may al so conpr ivéteat biaf Mmeamtnby dgstiN salkyladfbmti)s 1sand
pills can additionally be prepared with enteric coatings. Liquid dosage
forms for oral adm nistration include pharnmaceutically 10 acceptable
emul si ons, solutions, suspensions) syrups, the elixirs containing inert

di luents commonly used in the art, such as water. Besides such inert

di luents, conpositions can also include adjuvants, such as wetting agents)
enuIS|fy|ng and suspendlng agents and smeetening, fIavorlng and per fum ng
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adm ni stration |ncIude capsul
such solid dosage forgs, fhe




30 Further, a conpound of this invention can be adm nistered in a susg %QFQBUS
rel ease conposition such as those described in the follow ng patents and
patent applications. U 'S. Patent No. 5,672,659 teaches sustained rel ease
conpositions conprising a bioactive agent and a polyester. U S. Patent No.
5,595, 760 teaches sustained rel ease conpositions conprising a bioactive
agent in a getable formUS g~ ~Y ~n~3 _ -17 Application No.
081929, 363 filed Septenber 9, 1997, teachﬁﬁ pol ymeri c sustai ned rel ease
conpositions conprising a b~oactive agent and chitosan. U S. Application
No. 081740,778 filed Novenber 1, 1996, teaches sustained rel ease
conposi tions conprising a bioactive agent and cycl odextgigp U S
Application No. 09/015,394 filed 5 January 29, 1998, teaghes sor babl e

> gp

sust ai ned rel ease conpositions of a bioactivegdg g itation No.
091121,653 filed July 23. 1998) teaches a, progess.for iHaking mcroparticles
conprising a therapeutic agent such as a// N an oil-in-water
process. U S. Application No. 091131,472 fifed August 10) 1998, teaches
conpl exes ¢ oS} Qggﬂ}' nt suth a® a peptide and a
phosphoryla?ggﬁﬁg?@ﬁéﬁ}hggg. pffgggﬁbn No. 091184, 413 filed hbdéﬁ%%r 2,
1998, t eachds maamb by kesNEGhis-alkylrigpinerarioelagnetil)) is eegessenteddly the fellopina i de

and a pol yner bearing a non-pol yneriyable |actone. The teachings of the
foregoi ng patents and applications gre incacporate@Herein by reference.
rsal iepfific ternms used herein
god Qnone of ordinary skill in
the art to which thp&_i n bel ongs. 0) all publications, patent
applications, patents references nentioned herein are
i ncorporated by refergipce. gThe fol |l ow ng exanpl es descrjbe synthetic
met hods for SYHKIUFY a peptide of this invention, which néhabis maast by
vel | - known taspthesaik@kigdreging)n t hasart .reglebeite@0 nedyhodsiry e akQewidow, n
to those skilled in the arf. The exanples are provided for the purpose of
illustration and is not megnt to imt the scope of the present invention
in any manner. Exanple 1 éET\AIa'~.~'~.z~, 3-pal' 93, Gba~']-GP-1
(7-34)NH2 25 Benzhydryl af ol y§§ sr esi n (Advanced Chenilfech, I nc.
Loui sville, KY) (039(9, : inthe chloride ion formwas placed in a
reacti on vessel of “an'Ndvapceétl ChenfTech pepti de synt hesi zer Mdel 200
programmed to performMhe Rollow ng reaction cycle: (a) nethylene chloride;
(b) 33% §ri fstructutgacet i'¢ acld ~n net hyl ene . dNhatrisdeeqdm hyi Aepy(1{adtylamiogdd 15
mn each); (c) methyiene chloride; (d) 30 ethangl; (e) nmethylene chloride;
(f) 10% diisopropyl ethyl am ne in nmethyl ene chlofji de The neutralized resin
was stirred with Boc-Gaba and dii sopropyl carb ™~N GHmmol e each) in
met hyl ene chloride for 1 hour and the resultihg arho acid resin was then
cycled through steps (a) to (f) in the ab&r sh, program The foll ow ng
amno acids (3 mmole) were then cou~v .' N Y\2D03 -18 successively by
t he sanme procedure:. Baoc-Val, Boc-Leu Boc-#fPalo Boc- Al a. c |Il.e, Boc-Phe,
Boc- Al a, BodS [epEgsented by the felowing strugiyre:s| 2~ Boc- Al a) Boc- Al'X® VBERP'®N (Bz1 ) |
Boc- Leu, Bogn fheHategoirg @trinetufeBas X to Boc- Al a, Boc-Val, Boc- Asp(Bzl),
BocSer (Bzl ), Boc-Thr(Bzl), Boc-Phe, Boc-Thr(Bzl .Boc-d Boc. G zi ),
Boc-D-Ala, 5 Boc-TLreéé'BEﬁF%"?s gﬁethﬁéépwewy‘??st @é(%ﬁ'l‘ at&P @%“E’?-a@%ﬂ’g Elence
\Avaz m ><edf Yvibhkykﬁ@i:agb@rnﬁ(ﬁF wér)nydddagtémi miohae,idﬁmltfpr( tbagym}m adsrdxaim’cyyt i B2 dor .
ydr ogen ori apo . C an r .or . ahbou cess
hydr ogen©f | F?&P?)&E"Q(ﬁafgf Q?Qp@?"ft 6& "ir“ag'f‘ﬁf’g“ﬂwﬁé#”ﬁ%& 4"@‘8@'&?%&1%‘?@9% and
f L ee gept i Feorgﬂmrahteﬁfaad, I@BlﬂJ\lfﬁslqad-:c-B%ﬁdlotrmzbleT-yl)-ﬂOI.Ebagttamdmyllpﬂom'unhe was
t hen dissolvyed jn a mninu nme,..0 i acet i cid and el ut on a
colunti (2. e%adz’é”%‘?fs‘g?a‘%/&ﬂké @’6tdé‘a‘é‘lf9?yé‘?%f‘§ﬂ@"‘& HQAL t"Ioil I 35 derg(*ut ed
with a |inedse gifli@dioabéticobcid0260fac @iehidrotserizgloryearbartyb @ind1OeHex 6r -
trifluoroacetic acid in water. Fractions were exam ned by thin | ayer
chronatograﬁﬁ?ogﬁﬁ'analyticaI hi gh performance |iquid chromat ography
(40-709B at 1 %Apeptide.df .this Idvebfiord isTalsd dendiedddreid byoargitvey foematme@ .purity

e L1020 ok SR R, LXEBNEL GRS Bl SRS 1 ves

the natural sequence placed between the set of brackets (e.g., A5c? for Ala® in




The product was found to be honbgeneous by HPLC and tlc. Am no acid

anal ysis of an acid hydrolysate confirns the conposition of the pepti #dy 2903
Laser 20 desorption Ms gave a MW of 2880 (Calc. M+rH 2873). Exanple 2

Synt hesi s of Peptide Lower-Al kylam des """ Peptides are assenbl ed on

O benzyl - pol ystyrene resin (often referred to as Merrifield resin) using

the Boc am no acid protocol described in Exanple 1, except 25 that Asp and
G u am no acid carboxyl side-chains are prg ected with an Fm

(fluorenyl met hyl- ester) group. Conpleted p ﬁ) ti de-resins are suspended in

di lute DMF solutions of an appr opriate |ower alkylamne (such as

StiTred a apoCErel Apy aRIENSI BRFL el ULATAIACHORNE: Bk PO
sol vents undemeaeamfplgb@emr‘eh@w%nﬁde-ﬂr iTther rumigeTs _ch‘etméemthedparepﬂwesm oi |
wth ether oiyas: @ hOhLfbePditnifs Saab KA e AL A%, HBLEIRad) Qgegr oups

subjected to eavage to renove ad prot
and HPLC puri 1D ¢&2:iD s amingeasids; bthiouch I&@iithe pertide sequencetfayhuroarsGLRG).

Exanpl es 355 'ﬂﬁé‘rgégéénc% érmpbﬁﬁwt(éea' ﬁﬂ&owﬁ% %etteb%hlmo@&,c% difpg,to the

procedure descri be usi ng p_g_’r opriate protect ed’ ani no

aci ds to yiel Reptie Reotein ﬁ?épﬁodéggz EPPESQ%E?@‘F% ?WQ&B}'OVI}"W "in hGLP-1(7-

I ~' 2"~ I ca(;@sbﬁ\ b
88 S B an, SPAPRASER b NOIY Wb 1 1o G PUTR e 0

DAl a" A1a22h§QPz1(7-3§1 ¢S£Q !P QO ZWGB@ that the *frfmww)thmegﬁsﬂpl es 6-51

Exanpl es 6-51 vvere made substanti aldeya,@g sg,l,gqgnto the procedure 10
descri bed for ngle 1 but using. the ap ge_t'e protected amno acid to
e

yield thelhoted pepbs ®eprtidas qlethis %Gﬁioﬁe@r‘b IPseRared by tandarh seiid pheseneans

EOt29$\]/_a:)| alé; fbeptﬁéaﬂﬁlr@sﬁ dde, @'g’ﬂ‘eStéwa?t J.MB; &1, Bofd ]P'h@s@ﬁ%ﬁ&n?&%e@é’z VB

(7- 35) NH2 ( SEtemisahee- 8%3ed1vé;984)1§h%52£%“e"é%l% W op 4 ahove-gangsice 8:

[Al & 2') forMak’Ande] diGthbdltoftife #6y afdihe df BRENLEIANIREI 23fino aé(@b staAdsrd0;
Cal c. = 2946, hG_P- 1 (7 35r NH2 (SEQ

I D NO 85) memééggmgg "E:éh%a'[‘MK%Leé%B'e4a'k2‘cﬂ'ER%%ﬁ% (&-Cyplafiyl. can be
3-Pal ' 9' 31§ hGitlached 7-using NrEducheQ !al l&@n 86) HyWkoxy aliZﬁSlgrQupé:a'eC 'VW:,

2988. 4. ExanplLe,kl H h
Exampl e 12 JEeOH'YéWZL?'B@ 2] S50 o HEpREd LS SeducRYAlkaton J\N@n ipgyreens =
(25792359 NCH}ZAI ((:Sh @86@ |§1pro?§ct£i<wﬁ2tgl5a§t-6&yl és@éraAc{c)?grau%s %d:abg‘ 3mh4ﬁ®ez-
= a
[Al a~z3~2") 3‘5&!},‘ ‘éby) wﬁ%&% £ £48-. C%lé"?@é? ‘%? Fpine e Nogos. 0;
Cal c. MW = 28@8fnidal dotiacnaicidl til;,&hlxinﬁl thd Sorﬂaleﬂaﬁ resin withFamoRir 3qu1v£§€ditan} b&h P- 1
{7-34)-N (SEO,I D 91 .).: 30 = .28 | e 16
A o0 e gl qeid el ikaptbvidiinpaipnia i melflehe sMAtge fof origdoub I ) &
2880. 0 Cal c.fréd/dcid 26@tains.a fraa hpdrexyl group Ak g., P-nRirogphenylrppibhi® -asid, then
Gaba~" INGLP- (7 340 NHZ s SE QeHBrAY wifdn alicraf § Fbd ectbfni Wi o872 3
When R' is NH-X%-CH;- CONH; (i.e., Z°=CONH,), the synthesis of the
peptide starts with BocHN-X?-CH,-COOH which is coupled to the MBHA resin. If R
25 is NH-X2-CH,-COOH (i.e., Z’=COOH) the synthesis of the peptide starts with Boc-
HN-X?-CH,-COOH which is coupled to PAM resin.
The following describes a synthetic method for making a peptide of this

invention, which method is well-known to those skilled in the art. Other methods are
also known to those skilled in the art.

30 Benzhydrylamine-polystyrene resin (Advanced ChemTech, Inc., Louisville,
KY) (0.9 g, 0.3 mmole) in the chloride ion form is placed in a reaction vessel of an
Advanced ChemTech Peptide Synthesizer Model 200 programmed to perform the

following reaction cycle: (a) methylene chloride; (b) 33% trifluoroacetic acid n



- 8 MAY 2003 -20 Exanple 18: [Ala2''~'23" 72", 3-Pal'9~3, Gba3] hGLR- Y 2005
(7-34)-NH2 (SEQ ID NO 94); MsS=NA. Exanple 19: [Ala~~~3~2s.z~, 3-pal’ 9"§ v
Gaba3] hG.P-1 (7-34)-NHz (SEQ ID NO 95); Ms = 2832.0; Calc. MN= 2831. 2. 5
Exanpl e 20: [Ala~' 2327.32~ 3-pal'9' 3, Gaba~' JhAP-1 (7- 34) NHZ (SEA I D NO
96); Ms = 2855.0; Calc. MW= 2846. 2. Exarrpl e 21: [Ala22'a~' ~s'Z

3-Pal'9' 3, Gaba33]h@P-1 (7-33}-NHz (SEQIO NO 97); Ms = 2729. 0 Calc. MW
= 2732.0. Exanple 22: [Ala'~'~"2""3", 3-Pal'9, Gaba33]hG.P-1 (7-33)-NHZ

(SEQ ID NO 98); 10 Ms = 2711.6; Calc. = 2712.0. Exanple 23:

[Ala~' 23" z' . ~a, 3-pahe.3,, Gba33]hG&P-1 (7- 33) NH2 (SEQ ID NO 99); M =

gggsg] hg::fme ézah"l&ac@ ZEﬂ?ﬁéﬂf’f& 124nd [16' i @achz cg m&hﬁéflxe %hl%nde (éj,}

15 Exanpl e 281 T%t lmethﬂeﬂﬂeﬂh‘mge “k@%éﬂf%ﬁéﬂeﬁh('?mmths(lgmh!@ldﬁo 101

MS = 2777.0: Crhg M/Hl PrebifGs bti @(@ﬂﬂpbe & 3
Gaba33] hGLP-1 (7- 33%;6 :;e 0 'I D NGO 10 f\%ﬁate&t %Fh(l)no acczlflfWh'C% 'Eid 5% 47.1.

Exanpl e 27: {8l L=lesmi NDafcid) @f ,thEGaCI?ég%q hmnﬂdf( 0 39 _yRthegized) Ayl NO

103); 205V dilSB %@yl-c':arbﬁaﬁrﬁlde W&nm&@%%cﬁ mﬁ%éﬂ&ﬁ%ﬂeﬂe?&lorﬁ@@r 15’%@r %nd the
3-Pal'"'3", %hGLP- gl )g? ({b % 771.0:; Cal c. MV
= 2773. 1 reau Rpline acid "ﬁ& ﬁlf en cyqled through stegs @ ﬂ‘fOUQ%GhLU]tHa_aPO\ie

,(AI 7- 33) NH2; \h&lh— pRSHPam OThé ather aMNo—a&BQ$3 2nmé’l§3 oﬁmbﬁr@pedtl@e%@ﬁhen
Exanpl o 31 Joupledsiichessieiiy the Sate raeackte; Trs Imisheyaspidscls 4esROODS) ; N
(—72329 OHzcathé reﬁ%ﬁy{gﬁ%g #.withxawigdle (8m), [d]}hlkltmnolpdwb)mé)' Hiad aﬂlhﬁdrggﬁp'

= e
[Al 2" 2302 “Ngf ‘df h‘%ﬂ"ia{ ?g%“fq\nﬁg%(@ééb"ﬂﬁ N%? i'b%ﬁ‘ “I'Exl\lﬁw B89 o;
g}’;ll (::),4) Ml(IVHE ZQGﬂog’én ﬁmﬂplle eddporatbd Abpidly WNdar ' 2§Zeam %flaw n ogen a'HdeEtféH hlGLP' 1
35: [D Al ae, Rf'%“ Eée"?"fteg q9g|waj% W"% eghegjﬁlag_ e{p;a NE\Q" dA?BI" &34 4. 8

Cal c. MW = 29 #idhunExelonk of dfute [2oetid aad ahdaéiuted.oh a c3ruF?ﬁfJ {25 %25 cm) of
(D Aaz, - AYOASS pkiadeysiEe SuES (it ymiu FRg Pl yithg fiegtgradiestch 2850%,
Cal c. Mi6= 2fté@narileFavemplabo®31 H i b, 1°/A|u&ﬂuo&>a%etlc Scidain water. Fadetiond bG-P-
[ A n, A peamingd By o yer Momaliabnondl sfandil Tt besdiment® Ty .
MN = 2787. 2. chromatography (40-70% B at 1%/min, solution B is 80% acetonitrile/water
containing 0.1% TFA) and pooled to give maximum purity rather than yield.
Repeated lyophilization of the solution from water gives the product as a white,
20 fluffy powder.
The product peptide is analyzed by HPLC. Amino acid analysis of an acid
hydrolysate of the product peptide can confirm the composition of the peptide.
Laser desorption MS is used to determine the molecular weight of the peptide.
The protected amino acid 1-[N-tert-butoxycarbonyl-amino}-1-cyclohexane-
25 carboxylic acid (Boc-A6¢c-OH) was synthesized as follows. 19.1 g (0.133 mol) of 1-
amino-1-cyclohexanecarboxylic acid (Acros Organics, Fisher Scientific, Pittsburgh,
PA) was dissolved in 200 m! of dioxane and 100 ml of water. To it was added 67 mi
of 2N NaOH. The solution was cooled in an ice-water bath. 32.0 g (0.147 mol) of
di-tert-butyl-dicarbonate was added to this solution. The reaction mixture was
30 stirred overnight at room temperature. Dioxane was then removed under reduced
pressure. 200 ml of ethyl acetate was added to the remaining aqueous solution
The mixture was cooled in an ice-water bath. The pH of the aqueous layer was
adjusted to about 3 by adding 4N HCI. The organic layer was separated. The
aqueous layer was extracted with ethyl acetate (1 x 100 ml). The two orgaric



Exanple 40: [Alb, Ala".~ 2", 3-Pal'.3' ]hGLP-1 (7-33)-NH (SECT ID Iﬁo 108{2
M6 = 2800.0; Calc. MW= 2801.2. Exanple 41: [Al a~~' ~e23.27~ 3-Pal ~.3MAY 2003
Gaba~] hGLP-1(7-34)-NH2 (SEQ ID NO 109); MS = 2842.5; Calc. MV = 2842.2. 15
Exanpl e 42: [Ala"w2', 3-Pal'.3', Tle~, Gaba3' ‘]hGLP-1 (7-34~NH? (SEQ I D NO
110); M5 = 2871.0; Calc. MW= 2872.3. Exanple 43:. ['fte' 6, Ala"~. Z,
3-Pat'.3', Gaba3'J|hGLP-1 (7-34)-NH2 (SEo 10 NO 111 ); Ms = 2870.0; Calc.
MN = 2872. 3. Exanpl e 44: [N-I\/E-DAI ae) Alg ~p.~", 3-Pal'.3 ]hGP-1
(7-33)-NH2; M5 = 20 2795.0; Calc. = 2801, 2. Exanple 45: [Aib,
Ata".' 8 ~z3~', 3-Pat’'."]hGLP-1{7- 33) NH2 (SEQ ID NO 112); M5 = 2784.2;
Cal c. = 27 P
Gaba-~' ]hGLP— ‘%’Eé 32?&@%@859"(’ vl Wmfwateﬂz %D rﬂ‘é akg ovkraivdmus ) o
25 Exanpl e 4N9§@> Altergd.gng: concerﬁra%ﬂ todryngspynder seducey pressureaihe]msiiee 1
(7 34) NH2; =r s@al@edGﬁl thyMiéetatéfh

. 23a' ,I\@;spael?c%7 6 i, %? Ega'geéf B@g‘p& %Ifs4§e LPéA%’?d%al vggsMN:
2856 3. ExamSPiaings. %gf&ﬂﬁa , Ala"e.23.2' 3 Pal'.3', Gaba3] hGLP-1
(7-34)-NHg; M = %c%c Cﬁ%@%ﬁ's@nﬁ@s:zé%rﬁgnalo dﬂs@nﬁwnerggt@at of%o@@%cg 3
Gaba3] hGLP-1 (7-34)- NA. Exa 51: |D-Ala e.a~. 23. 2y
3 Pal'9.3, @iba@ﬁf‘ﬁ@'ﬂefteéf@zsm'ﬂmc'dwsmb%&?Bepaeed 'eé!ncanamws zrmeeby - a
NF: Y 2G 23’ - 23Rt oRdificty £l Fine 8R€82hB6bE by teToaGiMIFhdSR0 | D NO- 114)

The title peptide t he ed on, an Bi osystens (Foster City

CA) nodel 430A peﬂ?m%e %‘;}Tﬁs %Qﬁp%ﬂ %fHA&/a‘EV?ﬂS'SFfGPB ining é‘éc-aﬁ%ﬁéq‘/af ed Boc

5 chenistry ag,i dmeph@é?rﬁﬁn@etﬁﬁé de spout egirs. fo'ieme&shaeuhaeg arff td resild - J.

oot 02 5" Bomaaaiey kpics heht o sy Ponk oo s b b BT e Wbk The

800dam tng ?ﬁlmiwoi Sa:a_l)\emmmg.q mTﬂasny arlitI:B)Et/(W 0 Naly B B OMFwerd ad6d /'ta\@)ea_%ﬁ) ) \/\/& e

used wi e ng si.de chain, pro i on; oc- Ar 0s) - OH,

Boc- Asp( CcHe ¥y J’? %m@bai fre6 AmiRg 9 theyas @E?-feﬁnng'{‘ M‘E&@“BB‘EQ R?&F“Qﬂ%(‘

Boc- Leu- OH, Bowplifth Yifdel1s &sotsit ShoufsH, Boc | i e-OH, Boc-Lys(2Cl Z)-COH,

Boc- Thr ( Bzl ) - OH, ﬁ% C ;60 C]-lf Sur(%lgvfﬁ?-i)l Boc- Pge- OH. Boc- Al b-gl—%

Boc- @ u( OnHex) - O+ TR AUTERIF, Y Ty ahreviaens Yed, aeote aiaes gl aB8a fordn o

(2). 20 mmois scahtgloxifdwbdiwt; I-tfrbnpydmgereﬂmcmmyem foy fdm@amiarfbr gaﬁthyl.ﬁgﬂ%ﬂ F,(A\Zf 8r
X 1 mn. Q wer, e a W .

mol ) and DI %{\z(y?'r%sﬁ Cto?yif éﬁP?or 'B?Qfﬁ HS”XAE‘P@'%?S'@ ﬁ"é&gf’ﬂ%'md EE

neutral i z?t :c fon dizhldrdmeethar, Hma'umizmmsenmnazol Ceyt)all, 1, ag-t'etraeﬁthy?menmbout 5

mn exce [ e fo

resi duesf Bo@ "F&'Uﬁ‘-’%?&@ﬁ? - I—ﬁ%%ﬁ%gf' @:‘a\gﬁir el n r %éeﬁ’ﬁﬁc gt

wer e about 2fdnounifiiord2@etit adtde éZGlZoifort rﬂeciHembaMygoxgéaerIpezﬂrzde‘ochai n t he

resin tr 1 i joet hanol/10% D1EA in DIVF

for 2 8 }rf'o aﬂ&y@ar?ﬁ@ﬂ%@&ﬁéﬁp ongﬁl&%ﬁs si de chai n0 The

N-ter m nal Boc gr El!mshmstutah'éri? randdy e the/abovetgenatioriprmulai qan bEOBACTEAS or 2 X

2 mn. Afterth’éefl'ger ?rhn'né%? th@"N- ‘t'gmmé?ﬁﬂ%té b¥ gt%haar\’i"rﬁé}hods kw P'tﬁéa‘sgn DIVF

(1 x 1 mn), roup on the si e chalin of
renoved by tFetaemlevwlk gsom (&g ofpo@wl@% emRrhg ataahed tmm vedustive 70%

DVE ool DO g‘gg%d&} egp g@%egggr ESSUI' gﬂyd?ﬁiya k?ﬁ CEE Iéb E@%Wd A

DMF and DCM an eavage was done
by stirr2hg usieg mypil\(?@"m’,aﬂpﬂ whereim thet fresr hydroxyoaroup isi nfgtegtqﬂw@ra&hmym e and

di thiothrei teéﬂﬁ.g %dfcg @ugé méégcdcw %ﬁﬁ‘ﬂe zt&c%a by%ugﬁfg Erfé”ﬁéé@%cw ehy.a flow

of nitrogen ed wth ethér & m) and extracted
with 4N HOAcXt@OQHm the free ameing op thedi-tefminal aging, agi @yara'ﬁ@sageesamp&&d was

purified on gVl 5%&@5}%@.@%&%@&&« %ehir&i‘a@i&%&%?odrbﬂ%t&b%fn%@hpgraphy
(HPLC) using a reverse phase VY Sout hbor ough,

ol u
MA) . The col BeHvigas @!%ﬁedowwtame. 'P%r 'fg‘f‘ﬁdfe@n?c'? f@%aﬂ‘% gdreofyd®Nuti on B
over 1053g7 Nyrop, &gl bMWdFor{shedlipropionic acid, then the coupling should be performed

with an additional 3 molar equivalents of HOBT.

A compound of the present invention can be tested for actvity as a GLP-1
binding compound according to the following procedure.
Cell Culture:



- 8 ~":"~Y abD3 -23 mImn (Solution A = water containing 0.1,%,T5Q\éS ) -
Solution B = acetonitnle containing 0.1 % of TFA). Fractions wefelit 14008+ ed
and checked on anal ytical HPLC. Those containing pure product were conbined:-
and | yophilized to dryness. 92 ng of a white solid was obtained. Purity was
>99% based on anal ytical HPLC 5 anal ysis. Electro-spray nmass spectroneter
anal ysi s gave the nol ecul ar wei ght at 3324.2 (the cal cul ated nol ecul ar

wei ght is 3323.7). _ The synthesis of other conpounds of the present
invention can be carried out in the sanme tdnner as described for the
synthesis of [A bB, A6c32]hAP-1 (736)NHZ (SEQ ID NO 114) in Exanple 52

above but using t ropriate 10 o] te ' acj ds dependi ng on the
desired pepti de. ﬁNaa%@Egsﬁﬂngpa] ﬁ%&@@gm&%@?rﬁm yPES SHINTREPES
i's gﬁ-(_z h)d/dm?ﬁTory”\)'aﬂas]?weVAXi emrleés}n@@wldmﬂ Creagpte),} werN chRured in

synt hesi ze ol l,ows:  After asse t.he pepti o) ong chain on NMBHA
resin (0.20 e)c?ogﬂ%oda‘é& a@éq,segﬁeﬁapg(@pégy éﬂﬁﬁtﬁ‘t“ﬂd'ﬁo)bf%&%r—eﬂp@?f%‘-?”ﬂi n.)
and washed wintdint&ivEd ahdbddEB? °Tlie a HamidiiddnatirbspHeed onBWLC@YH3BGIMI t h 10% DI EA
in DMF fo a?%ﬁ%g&armﬁ' After washing with DM and DCM the resin is

th' 0.

treated ot o1'92- chl or o- 1- et hanesul fonyl chloride and 0.7 mmol
of DI EA in DVF foMenitwanesl fers . pfeparedsifor i sadiclighed VbindingMstadiek DB and

resin s was hETOAPTR ot By Ay N AL PE b o o PRIt nbicaz0” (1
\)NatZg:A) /rrer7 goa/opﬁdekmamcﬂolytrogowﬁt&my,i NYDKEtﬁI}ger,( 2? s:é}%i) é’hbatguhagéhiiatﬁs gn;]egéf%or I
g ][ OUE on t h_e??%e%ﬁjéeig%gfﬂi%?a%éﬁ'@%ﬁiéggﬁmge@a %'G?IW@?P?'E% WEfe rcﬂ'eavgge
t t ti i | ebiEBAINGl ' , 07 i i
253) (e[ E)ﬁ(?)( Iz_gl]Sp;E @{'rétzgm?ﬁﬁ?f aionﬁglg%iylli::) Ezlsl-llll_?;:]‘2 (Q . gﬁ{ﬁ?g%m; Dcal\tlno
be made subs{ a% | gﬁéy 'SECOT AT he %o 'taﬂe pr%cedijré’r 2L | E%"{?tﬁ i} aﬂeé?y
?Eg;/ezf g: ngicdgat{ao@ With 1OE0G= _(‘.WI-Ii’Zi GLPEA34) (SECBID) NEZ1_6SE(|QZQDI_) I@_m;n?]cﬂﬁh)le\ei(?gﬁt I
chior i de. - Exangnid NuBRGY Hodh, MALIAR b PAASE 0705 v Bibelane iRaRy "
substanti al | gesamnljiddis.g_gfterta E\J:Qjmm] iecmgetibu(Zﬁ_Jwgnﬂ:;etuoenaﬁf?i]QhPi-t(_Vésp)(.??E@ct ed
27133 S8 VTRt s i ol B b il
-'- th%:ir'n 6- S-yere then w p tin ! fgq sot”
ggig. g; gaFéi.cem&S@ mM.Tm'Cs-mhrqmeths moupc)medpapguyhv trapped @n- NB:)Z.;"@SE@$ D
NO: 119); M = ; = ; ' g=zZ] RGP
(7-3fi 3 NH2 f%é%%ﬂ%'%?@.m'%%?w 6@3@%”?@?5&&@@%’%’%@%%@'@@%| e
59: [ A6c20 ~3wphoefmed ay thegtorghid “(ISHE -1 (B-360 (SEQ1 D NOvH 51) 33mund migag that My =

ggg é g Exaﬁgitf\ﬁ\?@ 'th?)eg pggﬁé;r?ce%'f H8d0 RA-GLA1 (7565 et TD NSEQ) (Bhdie, ¥8enceb =

The peptides of this invention can be provided in the form of

pharmaceutically acceptable salts. Examples of such salts inciude, but are not
25 limited to, those formed with organic acids (e.g., acetic, lactic, maleic, citric, malic,
ascorbic, succinic, benzoic, methanesulfonic, toluenesulfonic, or pamoic acid),
inorganic acids (e.g., hydrochloric acid, sulfuric acid, or phosphoric acid), and
polymeric acids (e.g., tannic acid, carboxymethy! cellulose, polylactic, polyglycolic,
or copolymers of polylactic-glycolic acids). A typical method of making a salt of a
30 peptide of the present invention is well known in the art and can be accomplished
by standard methods of salt exchange. Accordingly, the TFA salt of a peptide of the
present invention (the TFA salt results from the purification of the peptide by using
preparative HPLC, eluting with TFA containing buffer solutions) can be converted

into another salt, such as an acetate salt by dissolving the peptide in a small



15 Exanple 61: [Ai b24) A6c~' ~~]hGLP-1 (7-36}-NH2 (SEO ID NO 123); I\/E
3335.7; Calc. MNW= 3335.8. Exanple 62: [A6c' 8~~3~] hGLP-1 (7- 36rN|—f28 E(\g P93
NGO 124); Ms = 3347.7; Calc. MW= 3347.8. Exanple 63: [U-a']hG.P-1
(7-36)-NH2 (SEQ ID NO 125); Ms = 3279.5; Calc. 20 MW= 3280.7. Exanple
64: [Paa']hGLP-1 (7-36}-NH2 (SEA ID NO 126); Ms = 3290.9; Calc. MV =
3291.8. Exanple 65: [Pta']hGP-1 (7-36~NH2 (SEO ID NGO 127); Ms = 3391. 2;
Calc. MW= 3311.8. 25 Exarrpl e 66: {N Me-Al aB] hGLP-1(7-36rNH2 (SEQ I D NG
128); MsS = 3311:4; Caic. = 3311 7. Exanple 67: [N Me-D Al ae] hGLP- 1
(7-36)-NH2; M5 = 3311.6; Cal C. = 3311.7. Exanple 68: [N Me-D Al ae] hGLP-1

(739 e (AP E%Etﬁﬁémwé%? Splhgp-FAFReCyd ol 43 ] e 70

[ A5c8] hGLP- 1 §@mBBierNiRLQ SEQnh EZadsx, BGOSR, OR8)=TBSequBN 1Callited WA (+) B3B7. 8.

Gar = st o 2teigte el SO fori s ., ) oot sbet 0B syl |

(7-36) - NHZ ( SETui®D QEihre. 3y (3)\velinsap gGdient (205 to 10A% of SIBHANEE oEraspine. )7 3:

Ai bB, A6 |

L523. 7. "5 Scney Lo geiéiof it !l M onf ot ol g i ol gl
3325.8; Calc. wa&Zmzasetrc agig dRscetoniyile/wates, 2ARAYS Thel frictiops cirtainirgE®el D NO.
135); Ms = 33 76: A| b~3] hGLP-1 (7-36)- NH2
(SE)QID G é%tﬁea@k&bc%%dl@gﬁzgdtgwgg?QS [ ]Ie o J( Nbe)
Cha2] hGLP- 1 ( 7- 36) AfiigzwelSenownssoNapse skitpd lmeﬁ@mkr@wm potrptjat ugssaf. 8
Exanpl e 78: | 0;
Cafircm ﬁ/w [%bgq ns%@&hﬁ%?ul&ué.ﬁo&%ew%ﬁ% GE}PQO%%[%% ﬁ/ﬁf %%?1

NO 139); 1QV5 %m§2ﬁ-32%amd Tegd. <32t Al 7Eumsﬁ@)|~1@um* of[%rml lmsgtzqaﬂ@up-
(7-36~NH2 ( SEfad7D2hp 842536) Mihas a%za'ﬁfﬁmst%loﬁ ofMW corﬁé@@hdz -of ﬁ%f@m%ﬁ (gjl

[A| b, A6cZ~32] hG.P-1 (7-36~NH2 (SECT = 3335. 3;
= 3335. 7. or purposes of eliciting an  agonist effect can have the same effects and uses as

MV

GLP-1 itself. These varied uses of GLP-1 may be summarized as follows, treatment
of: Type | diabetes, Type Il diabetes, obesity, glucagonomas, secretory disorders of

15 the airway, metabolic disorder, arthritis, osteoporosis, central nervous system
diseases, restenosis and neurodegenerative diseases. GLP-1 analogues of the
present invention that elicit an antagonist effect from a subject can be used for
treating the following: hypoglycemia and malabsorption syndrome associated with
gastroectomy or small bowel resection.

20 Accordingly, the present invention includes within its scope pharmaceutical
compositions comprising, as an active ingredient, at least one of the compounds of -
formuia (1) in association with a pharmaceutically acceptable carrier or diluent.

The dosage of active ingredient in the compositions of this invention may be
varied; however, it is necessary that the amount of the active ingredient be such

25 that a suitable dosage form is obtained. The selected dosage depends upon the
desired therapeutic effect, on the route of administration, and on the duration of the
treatment. In general, an effective dosage for the activities of this inventi_on is in the
range of 1x107 to 200 mg/kg/day, preferably 1x10™ to 100 mg/kg/day, which can be
administered as a single dose or divided into multiple doses.

30 The compounds of this invention can be administered by oral, parenteral
(e.g., intramuscular, intraperitoneal, intravenous or subcutaneous injection, or
implant), nasal, vaginal, rectal, sublingual or topical routes of administration and
can be formulated with pharmaceutically acceptable carriers to provide dosage

forms appropriate for each route of administration.



Exanmpl e 82: [A bsw] hGP-1 (7-36)-NH2 (SEQ I D NO 142); MS = 3339.8 'qia\b 003
MWV = 3339.8. Exanple 83: [Aibs, (3-Alai]hGP-1 (7-36)-NH2 (SEQ I D 14%
M5 = 3325.6; Calc. MW= 3325.8. 25 Exanple 84: [Ai be, Lys~]hGP-1

(7-36)-NH2 (SEQ ID NGO 144); Ms = 3369.0; Calc. MW= 3368.8. Exanpl e 85:

jAi b, A6c'2]1hG.P-1 (7-36)-NH2 (SEGO ID NO 145); Ms = 3289.8; Calc. MN=
3289.7. Exanple 86: [Aibe) A6c~]hGLP-1 (7-36)-NH2 (SEQ i D NO: 146); M =
3323.9; 30 Calc. MV = 3323.7. Exanple 87: [Aiba, A6c3~]hGLP-1 (7-36)-NHZ
(SEQ ID NO 147); MS = 3338.0; Calc. MN=-8837.8. Exanple 88:

[ Al be~' "JhGLP-1 {7 36)NHZ (SEQID NO 148); Ms = 3309.8; Calc. MW=

3309. 7. - ar-~a 28 2f % | e 89: &bB~8 hGLP-1 {7-36)NHZ (SEQ I D
NG 149): NS = 33030V 0qsaoe TormR for Diglcadminipleaian Bcluge cppsies. aetsPS,
(7-36) NHZ ( SESQwders\N@nd1§@huledS m &m%dhd @@éé“ge Mrié =th2388kive compedPle 104
[ Al be) DArg;é—ﬁG_clf-l (7-3‘?6\%53%; M5 - 3310 Cal c. MW 3311.73. Exanple 91
[ Al bB, A5c3' 3@ Wi 85) Q’@Etﬂeﬁopwﬂafscha#h@CP?I?tPE'ecﬁafﬁeruﬁucftaaﬁ be
made subst antduetdsg, m&dbmtam @@almbgadﬁfomsl&hrwsd BEMBASY, QRN ik Hofmal

pr ot ect ed_am no_.aci

Lys~(N -t 8t rﬁ@@&ﬁoﬁ??'ﬁ@g@s@?%ﬁsf ‘ﬁgtd%cb iRt dilygytsTied- Btorisatingo
acids to be l@@dtsagmhtdaenmuuasstw@@e Ihthé b@sesafr&abgﬂe§ t8bletsAnB Bliis, the
A6c3~JhGELP-1 (7-36) NHZ ( SEQ | xcege"'t5 t hat. Fnoc 15

e Byt 1oEaaE fohEs A A%, Fomples \oHBHng nakris b, TASIE RS AR CPIS T | 1 st

am no acid reﬁiumuaauyst;e:mpéredmm ehmcﬁ;estmgsrranual |y on a shaker. 2.5 mmoi
of FrnocLys(Boc)-0OH.is. dissaol VF

in m_ of 0.5N HBTU in DVF. To the
solution is added 44§ 9gs WEersrh@r nPel lﬁdé'"'f@{\lg':‘_éké'ﬁc"[‘% r{ggnecestically. To
t heI lsol) uty O(F)\n dceepithisio emldadnélz .sdlutiond, Zsm‘spélﬂrd#hsl: &giups,( thebelixirs ltbht‘éﬁung ﬁregtl ] '
mol | g The xture |Is ake r ere5| ed wit
DVF and trea[cﬂ1 'Wtcﬁmﬂﬁf& ‘F?‘?EPF‘O&' i{g %s wﬁgﬁo\ﬁfsfdr‘?é ‘B?‘Bldé%?’?tﬂg
group. The r esmpositiongsdredisaiindudeNddjuvishitsi stm:tCaaWedmg%@nmh%lshfﬁmg and
pre-activate in 4 of DWMF for 2

d with HBTU .0, mml.) .and DIEA (1 0
i n and 1o cOUMANERaERE: B EvRAnPE g neerdiming SotiE | o' about 1 hr.
The resin is was hMewaraﬂibr@MEcmmgttommdewﬁmhoﬂﬁé@memadd\imraman Mdudeor
2x20 mn % ? enpve ghe cI,:m)c oLOtglvél ng %%ng The reuzsé %Wasklled fWlth
DVF and 1 &gl 291/8pys PRaoT-adueeus soltartss fes 28 5M HER'T The
r enai nder of nbhagegoushasiventandr paehlcfelscatel cmomylertee@tyces pdlyéthﬁemremlym are
the sane as thoee ! lt he ynt eS| ﬁ% 'g eagC?’z ]ti,é7 36LﬂNH . ( SEQ
ID NO 114) YR¥ E?lﬁt‘%ésse '%’F.é’ Rl g€ f%"g“?_ Prganig g8teSy 1)
resi due are S(ctcasrethyl coeatel rSuch dnsagegm miEynalso asntdas adjubtards fsach tase
synt hesi s of t h EQ ID
NO 155). FmBLeS '("-é %?”&ﬁ%%ﬁls'q‘é‘l‘\% aﬁ‘g J%Q%@Q%’?d tﬁé_g'r es%u%?‘%ﬁ{'\lt%’yg N
- al kanoy®2Q i rfnrtdfmrrmm)tfiitdnlpn\ﬂhmuyn Bhactesé 2€ainingftesnby incarpoating sterdidingor t he
residue of Ly, lfinofe ooiddsiiBhd APiHadiating thé cohipositiod Wt by heating the

compositions. They can also be manufactured in the form of sterile solid

compositions which can be dissolved in sterile water, or some other sterile

' injectable medium immediately before use.

25 Compositions for rectal or vaginal administration are preferably
suppositories which may contain, in addition to the active substance, excipients
such as coca butter or a suppository wax.

Compositions for nasal or sublingual administration are also prepared with
standard excipients well known in the art.

30 Further, a compound of this invention can be administered in a sustained
release composition such as those described in the following patents and patent
applications. U.S. Patent No. 5,672,659 teaches sustained release compositions
comprising a bioactive agent and a polyester. U.S. Patent No. 5,595,760 teaches
sustained release compositions comprising a bioactive agent in a gelable form U S




-27 residue is not at the C-termnus) the peptide fragment inmediately

prior to the Lys(N~-al kanoyl) residue is assenbl ed on the resin on-theidY 2003
pepti de synthesizer first. Exanples 93-98 Exanpl es 93-98 can be nade
substantially according to the procedure 5 described for Exanple 92 using
the appropriate am no acids. Exanple 93: [A bB, A6c32)

Lys~(N -tetradecanoyl )] hGP-1 (7-36)NHZ (SEQ i D NO. 155) Exanple 94: [Ai bB,
Arg26~~, A6c32, Lys36(N -tetradecanoyl)]h@P-1 (7-36)NHZ (SEQ I D NGO 156)

10 Exanpl e 95: {Ai be, Arg26, A6c'2, Lys~(N'-tetradecanoyl)]hG.P-1 (7-36)NH2
(SEQ I D NO 157) Exanple 96: [Ai bB Lys~(N -tetradecanoyl)) A6c32)

V(N ot inf% oo F g e %é%%ﬂ?%‘%g%ig,%?ca%%mw siggoingdy
ABC2~32, Lst(elqase)@@ran@grtiomsmamngn@gaquvzageﬁ@ndncm@samaw Bpaligatien 99
[ A BB, Arg~~+q, o‘é@%mh}{éf&&/erw‘érrﬁd@@an%&adshﬁs%ﬂecﬂ ﬂose & d;{o 9[‘ D NO

161 ) The Boc am no acids to be used are sane as

synt hesi s of GPMPHEINg Aduaaetive gaent and F&@!@&&é@dﬂ}@ﬁ??'lﬁ@.@ No(99/@1), BMZﬁIQdSEQ I D

NO 162) EEx | t th
FETU (2 05 %EHL%@ 15§53Cteabl¥e)%( QBQrb%(ﬁrs{%lﬁEaD réleés% b QIHJr;(@fog?a \glbout

2 min. Thi s aWﬁ%V%@B%ﬂti Y. %oﬁﬁﬂ"éﬂi'ODONQ3@9/ﬂré;1 653 ﬁ'AFMJ%S?ﬁ neacheexa Wod
Dal e, IL; l&?%de%?‘idr%bkm_g%é&%pﬁﬁ@ie's%m‘ﬁﬁﬂh?b k%rsgs%ﬁic%aéﬂﬁ%r ch 58§ &gu@ i ng

tinme i s about he remai nder of esi S and purifi

procedures fd? aﬁﬁﬂr"ﬂr@’aﬁ%@rﬁféﬁﬁ i Apaliqatien Q'Qnﬁg/é@ t‘ﬁ%g@dd‘&gﬂst Hed1998,

Exanpl e 52 f o dile Pey 7 1D NO
3) and heLP- F&? Y e %"mngﬂﬁloanﬁé@géu& agésk Suth la_i?uﬁ%{éﬁgﬁj P

resi due) 1@re 968$m°@da‘6@1?°'¥ﬁ'ebﬁ—' AnApPRiigatian HerPRéte4d13 iled Novemben?. 1

synt hesi s of dzhB8)coMpiesss Soonib@isn"\éca Qheﬂav&nkl\bgér@tﬁﬁﬁeﬁ%obbb&d@aﬁ’d1a
(7-36)-0CH (SEQble NG 161 ). Fnpc s(Bac) - amno acid is used for the

resi due of LPSYYRIer A6a5A%\A f°?‘|’?°'tyﬁ\§” \ |I °"ev\/nT'P9e tegeRings sefo thezferegoingri no
acid is usedph@ntddR a"p@ﬁddﬁb@sél‘fenhdb&porated hérédin by‘\?éfé’@ﬁ@e 2s_ Exanpl es 100- 103
Cuarples 100710 s Sad csirve: S 30 SRS o sbectbesmin pevs oo,
[ Al be, AHQZGth%eM@i%mﬁrﬁﬁmmﬁﬁw byl dieldPordir{afy sKil) in@ké arblvhich
this invention belongs. Also, all publications, patent applications, patents and other
references mentioned herein are incorporated by reference.
The foliowing examples describe synthetic methods for making a peptide of
this invention, which methods are well-known to those skilled in the art. Other
20 methods are also known to those skilled in the art. The examples are provided for
the purpose of illustration and is not meant to limit the scope of the present
invention in any manner.
Example 1
[D-Ala%, Ala""#32 3.Pa|"* Gaba*]-GLP-1(7-34)NH;
25 Benzhydrylamine-polystyrene resin (Advanced ChemTech, Inc. Louisville,
KY) (0.9 g, 0.3 mmole) in the chloride ion form was placed in a reaction vessel of an
Advanced ChemTech peptide synthesizer Model 200 programmed to perform the
following reaction cycle: (a) methylene chloride; (b) 33% trifluoroacetic acid in
methylene chioride (2 times for 1 and 15 min each); (c) methylene chloride; (d)
30 ethanol; (e) methylene chioride; (f) I0% diisopropylethylamine in methylene chloridé
The neutralized resin was  stimed with Boc-Gaba  and
dilsopropylcarbodiimide (3 mmole each) in methylene chloride for 1 hour and the
resulting amino acid resin was then cycled through steps (a) to (f) in the abo.ve
wash program. The following amino acids (3 mmole) were then couc: -




51D NG 162) Exanple 101: (A bB, Lyszs(N -tetradecanoyl), A6c32, 8MAY 2003
Argue] hGLP-1 (7-36)-OH (SEQ I D NO 163) _ Exanple 102: [Ai bB, ArgzZS-~

A6c3z) Lys~(N -tetradecanoyl)jhG@.P-1 (7-37)-0OH (SEQ ID NO 164) 10 Exanpl e
103: [Ai be) Argue, A6c32,Lys~ (N -tetradecanoyl)jhGP-1 (7-37)-CH (SEQ ID

NG 165) 15 - ~rl ~~Y 2~a~3 - -29 CLAIMS Wiat is clainmed is: 1. A

conpound of formula (1), (RXRs)- A~ -A -As -A o -A" -Az -As -Aa-As

-As -A~ -As -A's -Azo -Az, -Azz -Azs AXxa -Azs -Axs -A2~ -Axe -Azs -A3a
-As, -Asx -A33 -A3a -A35 -Ass -Asp-. R ,"18t) wherein A" is L-His, Ura,

Paa, Pta, D-H's, Tyr, 3-Pal, 4-Pal, Hppa) Tma-H s, Anmp or del eted, 10

ded th U P. d el et ed;
provided MU oy Spb e Sedi, e 1Bt L5 5 2R B gt et
G u, NM-G le BodPhédsBodAlaASpL-LAS(2:G-ZH Boc-At, Bdéma, BoAhR, Bahml@rsd& b A"
2 T oon S e L s B5E BolichreM oo ope Vb Rl 202 117

D-Asp or G uSeABzm Boc/ahr(BD), \Badc—Prmc(BocAiHn(le)ech-lGlya,Bdla-elu(mh)a BoBtmLAIAl a,
D Al a, Tb@ OElog-h B&Ql A" is Ser, Ala, DDAla, Aib, Acc or Thr; A is Ser,
Ala, D A7, z)r Thr; A's Is Tyr, D-Tyr, Cha, Phe) 3-Pal) 4-Pal,

Acc, (i-Nal, he )@snleth the completad, pefiticie séquenchi was Mixed witteanidia,( 5TI e,

Tiaa oA Eﬁv x‘x‘@mh’f’@“ai ooz = y ok Tverash Tuploc )it o 9 .
Al a, Ai b, Vahnd Abiumed Tdreabmut AScminAzExdess Aydrogenifjuodde watbewap‘ﬁl'aied Aapidly Lys_)
09 0 il G ) oA S o TN oy
HN- CH( ( CHx) eTMS)crL(deQ)qptlée ‘wasstheh djssalved irDa Ahiainoum Asjume of dilute acetic acid
and eluted on a column (2.5 x 25 cm) of VYDAC® octadecylsilane silica (10 mM)
and eluted with a linear gradient of 20-60% acetonitrile over about 1 h in 0.1%
trifluoroacetic acid in water. Fractions were examined by thin layer chromatography
and analytical high performance liquid chromatography (40-70% B at 1%/min; r.t.
15 14.1 min) and pooled to give maximum purity rather than yield. Repeated
lyophilization of the solution from water gives the product (49.9 mg) as a white,
fluffy powder.
The product was found to be homogeneous by HPLC and tic. Amino acid
analysis of an acid hydrolyséte confirms the composition of the peptide. Laser
20 desorption MS gave a MW of 2880 (Calc. M+H 2873).
Example 2
Synthesis of Peptide Lower-Alkylamides
Peptides are assembled on O-benzyl-polystyrene resin (often referred to as
Merrifield resin) using the Boc amiﬁo acid protocol described in Example 1, except
25 that Asp and Glu amino acid carboxyl side-chains are protected with an Fm
(fluorenylmethy! ester) group. Completed peptide-resins are suspended in dilute
DMF solutions of an appropriate lower alkylamine (such as ethylamine,
propylamine, phenethylamine, 1,2-diaminoethane, etc.) and stirred at about 60 °C
(for about 18 hrs) whereupon filtration, removal of solvents under reduced pressure
30 and trituration of cleaved peptide oil with ether gives a solid, protected alkylamide
peptide. This is then subjected to HF cleavage to remove additional side chain
protecting groups and HPLC purification as described in Example 1.




Az is Phe, Ala, Pal, ~i-Nal, X -Phe, Aic, Acc, Aib, Cha or Trp; ) MiY
21?;'~ -30 A29 is Ile, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, A &, 8Tfﬂ),éY 003
Phe; A3 is Ala, Aib, Acc or deleted; A3 is Trp, Ala, p-Nal, 3-Pal, 4-Pal,
Phe, Acc, Aib, Cha, Anmp or deleted; A32 is Leu, Ala, Acc, Aib, Ne, Ile,
Cha, Tle, Phe, X -Phe, Ala or deleted; 5 A33 is Val) Acc) Ai~) ~eu, lle)
Tie, Nle, Cha, Al a, Phe, Abu) X -Phe, Tba) Gaba or deleted; A3' is Lys,

Arg, hArg, On, Anp, Gaba, HN CH((CH2)" -NR'1§) C(O, HNCH((CH2)e X3)-C(O

or deleted; A35-is Gy or deleted; 10 A36 | - or DbArg, D or L-Lys, D
or L-hArg, D or L-Om Anmp, HNCH((CHz)~NR R')-C(O, HN-CH((CH2)e X3)-C(O

or deleted; A3' is Gy or deleted, X elfhpi€agly occurrence is independently
sel ected fromthe group consisting al kyl) OH and halo; 15 R is
OH, NH2, (C -C 2)al lespp- 5NHD>@ smqﬁlezyzeq\ﬁé séfr"i’f'ab'@ apepreing @ tbeZ)fﬁWﬂU&:ar bon

noi ety, and Z descAbedTH: EXRP 9rustigNHe: appfopriatel Srokacied ShihoX6tidsSto Vil th
-C(O-NHR 2, wherein X4 for each occurrpgncpe S mdependeﬁt §/s &g' ©

-NHC(O - or nojgrlpeplides-f for each 20 25 occurrence is |ndependently an

i nteger frem Jéxbﬁ\p%gii [mefb-@fa‘mlaam”% 3L|$al‘Pﬂdﬂaénéaﬂé*pleﬁlﬂhgcg%ﬁmf rom the
group consi sting of )aIkyI

napht hyl ( C, - cExamela ¢: [ﬁgpdr%ﬁﬂﬁ% Ai%?n( 3),a klc%ﬁé'f%ﬂ glg)}(‘l(‘bnyl

hydr oxypheny| (ardpi & kitP, D-ARY, M@%ymm%yﬂé@% @@P)ﬁﬂssbNH or one of R2
and RBis C(OX5 in WhICh X5 is (C -C~)aik C2- C~) al kenyl

phenyl (C, - C~) al kyl ) napht hyl (C, - C3) al ' xy(C C3) al kyI )
hydr oxy( C2- C~) al kepxdampls®- Wwéﬂé&ﬁé(de(@bsﬁﬁllﬂlyi@ébdrdm to the procedure

hyd ht hyl CHs C=N CH3 ~ 2-
W oo "RE e C?fé?%ﬁya aptpje 1 b g B Saplopak Sroigtieh ahinaaqioiai tharr o'

is Dto ;1 and nateUSpefbna@ MS werd 6btainéé by eetiddsertion iMS (NW fRans aatdvailadie).
I nt eger rom

| nLeger From bl ooibe AR 2BGHRNEEGR | RadyNGRRIK'E B Y o8alt MRS From

2974.4.
Example 7:  [Ala®®®% 3-Pal"*'1hGLP-1(7-35)-NH, (SEQ ID NO: 83); MS =

15 2954.4; Calc. MW = 2958 4.
Example 8:  [Ala'®?7, 3-Pal'®**'1hGLP-1(7-35)-NH, (SEQ ID NO: 84); MS =
2943.0; Calc. MW = 2946.3. :
Example 9:  [Ala'®% 3-Pal'**hGLP-1(7-35)-NH, (SEQ ID NO: 85); MS =
2956.0; Calc. MW = 2958.4.

20 Example 10: [Ala®*%% 3-Pal'®¥"hGLP-1(7-35)-NH, (SEQ ID NO: 86); MS =
2981.0; Calc. MW = 2088.4.
Example 11: [Hppa'IhGLP-1(7-36)-NH, (SEQ ID NO: 87); MS = NA _
Example 12: [Ala'®®7, 3-Pal'®3'hGLP-1(7-35)-NH, (SEQ D NO: 88); MS =
2928.0; Calc. MW = 2930.4.

25 Example 13; [Ala'7®? 3-Pal'®*"hGLP-1(7-35)-NH; (SEQ ID NO: 89); MS =
2955.0; Calc. MW = 2958.4.
Example 14: [Ala®%%, 3-Pal'®", Gaba*hGLP-1(7-34)-NH, (SEQ ID NO: 90);
MS = 2896.0; Calc. MW = 2888.3.
Example 15: [Ala'®%%¥ 3.pal'®3' Gaba*]hGLP-1(7-34)-NH; (SEQ ID NO: 91);

30 MS =2852.0; Calc. MW = 2844 .3,
Example 16: [Ala'"%2%? 3.pPal'®*, Gaba*]hGLP-1(7-34)-NH, (SEQ ID NO: 92),
MS = 2880.0; Calc. MW = 2872.3.
Example 17: [Ala'®%%% 3.pal'®?' Gaba*]hGLP-1(7-34)-NH; (SEQ ID NO: 93)
MS = 2870.0; Calc. MW = 2872.3.



R and R' for each occurrence is each independently H (C, -C3)al ky18 %&1 @03
C3)acyl, (C -C~)alkylsulfonyl, -C((NH) (NH2)) or -C(O-CHZ N-N- (CHZ) ~

provi ded that when R is (C -C~)acyl, -C(O-CHZ = ~N-(CHZ) ~ CH3

(C -C-talkylsulfonyl, -C((NH)(NHZ)) or R" is Hor (C -C~aikyl; and RZ is
(C -Calkyl; 10 with the proviso that: (i) at |east one amno acid of a
conpound of fornmula (1) is not the sane as the native sequence of hG.P-1
(7-36, or -37)NHZ (SEQ ID NCS: 1, 2) or hgP-1 (7-36, or -37)0H (SEA ID
NCS: 3, 4); (ii) a compound of formula (I? s not an anal ogue of hG.P-1
(7-36, or -37)NHZ (SEQ 15 ID NCs: 1,2) or hAP-1(7-36, or -37)0H (SEGO I D

NOS: 3) 4 122 L @R

compound bf ERTREEA AP o T EHS R el sy | e BADERYI: sb: ) 2
(SEQ I D NCs: Mz 8NA.[Lys~(N - aIkanoyI)]hGLP—l(? 36, or -37)-E (SEQ | D NCs:
912 Lys~~= I 1931 - o\NGE: 16
[Aring[ gg L g‘l‘"?‘%g fglakgn%m?e)z?zﬁgtgl(gﬁfggyl)ﬁli%??ﬂslz#(S g IEEHNOS %%)320)) or
[ Arg26. ~, LyMﬂN?B&EQaGdyIMM@hZU 36, or -37)-E) wherein Eis -COH or
-NHZ (SEQ | D 2 34 f GLP-1
(7- 3f|() o) %Hﬁ)% ﬂ I(gl-zzj)(%P%QW?%%QS%GLFDHW@(;%Q@E? gpgglzg(s:{]ed from
t he group coMﬁ sﬁBﬁ@OD@aIQSMWaj 2846.37~J (SEQ I D NOS: 25-28), [Arg~"] (SEQID

NCS: 29-32), E@zb 31 6 HRo: 40))
[ Ar gue) Lys~FL(€%§é §E' [Ar%g%bg RGSL[?]JW@&WE SIE@ 45- 4g7r
[ D-Lys~], [A@e]Z?B%EOCaIDWZ [ DArg~], [Arg26~', Lys~] (SEQID
NS 29 22)) el e s ‘”%5‘1?5%32’?@?-5353%%%?*%?3@%)'B[B"’@( %0 10 Nos:
57- 60}, {(D—AMSa=]=25mﬂS[Mp§M (=5El\12® NOS: 61-64); and (d) jTyr'] (SEQID
7o7e). [N AERP TR AR e A S SR O for . via
(1) is not aMSAR7H2DI GﬁCdV‘Wa:hW‘t of the substitutions listed in groups
(a) to (d); oL 19510 INH,NsEe iy Rel hed)P-
(8-36 or -37?9%@%%4 77, G‘L‘? ! 8@3&4@&&@3@ éNSr 2 37) (SEQ)ID
NOS: 79, 80) MSMMGSh@JP—MW(?Z br 37) (SEQ I D NOS: 53, 54) or
[ Phe3' | h@d P- ¥ 4 [ 06 33)-AIA, BSEA 1D NPOWY MS
accordi n‘éé_t oEé%'%P%@fo Ngﬁ g?ﬁa‘%etﬁl cal ??Ezc@%pt )abl 2e?S"’saI t ther eo?i wherein
A" is Thr; A"3277§0T5?|8|C NWL |2577§e1r Aib or Ala; A" is Ser, Ala, Aib or
DAa; A8 i aalgeB2r !, Qb IHGLR-1(7083)MN sﬁ@m 8O3102); G u,
or Ala; and Eéﬁf’*ezg u{l(\)lémAl a. d}él"A conpgu;ld accs)rdl)nngzt(() claim2 or a
phar maceut i cMS 5 2Z428p€alpI MW1B284].1. t hereof wherein A9 is Qu, N-Me-Q u or
N-Me- Asp; A %x%.ﬁ, Bh?; ﬁ%ﬂ@m ALl @ab§331¥(dw-ﬂ73@l)m6qseoqdﬂOAﬂ%) Tle or
DAa A9is P Pal , 4- Pal orDyr AZ is Leu, Acc, Cha, Ala or Tle;
AZ4 is MG, NDH= QFBﬁ(cha'ﬂrMWs ;3\7%9 Aib, Acc, Lys) Arg, hArg, Orn,
A ) B o (s, S BN
Acc, Cha, A M%F 271 QeCacdW %77‘?'% Val, Acc, Ala, Gaba, Tle or deleted. P4
fcomound SESSHTR DA RO, o fltt caaThOLPAT SIS selt
ereo erein i S Al a c C a a or
'L Me-dy; ZAOZPSC@CyMWAfﬁso%ZAI a or Phe; A2 is Phe, A6c or ASc; A6 is
Val, Al ags Tl €xample 30: [D-Ala", Ala2¥, 3-Pal™®*'|nGLP-1(7-34)-NHy; MS = 2905.0; Calc.

MW = 2901.3.
Example 31: [Ala7®%, 3-Pal'*®3"|hGLP-1(7-34)-NH; (SEQ ID NO: 105); MS =

2920.0; Calc. MW = 2921.3.
Example 32: [D-Ala®, Ala", 3-Pal'**'IhGLP-1(7-34)-NHz, MS = 2908.0 (Na" salt);

30 Calc. MW =2885.3.
Example 33: [Ala7?7, 3-Pal*®*"JhGLP-1(7-34)-NH, (SEQ ID NO: 106); MS =

2907.0; Calc. MW = 2901.3.
Example 34: [D-Ala®, Ala'"®%, 3-Pal'**", Tle*]hGLP-1(7-34)-NH;; MS = 2906.0.

Calc. MW = 2901.3.



A6c, A5c or D-Val; A~ is Leu, A6c) ASc, Cha, Ala or Tie; A~is Gy, ﬁfﬁg 2003
[~-Ala, L-Ala 25 or D-Ala; A24 is Ala or Alb; A-is |lle, A6c, A5c o ;
A3~ is Leu, A6c, ASc) Cha, Ala or deleted; A33 is Val, A6c, ASc, Ala) Gaba,
Tle or deleted. 5. A conmpound according to claim4 or a phar maceut | cally
acceptabl e salt thereof wherein R is OH or NHZ. 6. A conpound according to
claim5 or a pharnmaceutically acceptable 30 salt thereof wherein RZ is H

and R3 is (C -C~)alkyl, (Cz-C-)alkenyl, (C_-C3)acyl, HO (CHz)2

N-N- (CHz) Z. SOZ ~ HO- (CHZ) Z N=N-CHZ C(O)- o¥!" - a r~n,~ 20a3 -33 HO (CHz) 2
N-N-(CH~)Z C(O - . 7. A conpound according to claim1l wherein said corrpound

15 hap 53 o Parhhs 55 oyt BB 05 p M R 4GB s - 20na0

3-Pal ' s"] hGLP-Gal¢. M85) 20482, (SEQ I D NO. 83); (Ala' 6' ~~2', 3- Pal 9 3 ]hGLP—l

758 02 (GRS, Bt e badihs h?fz*ég@; Bl (=

[ Hppa' ]hGLP 12(8563653aww52b5w NO 87); 10 [Ala' ' Z3'

(755 nrob( SEXTBAT S pfal e o e Akl MBS T 05l e

(SEQ 1D NO  9@B71 PACQIC~MW=23 72.3. 3-Pal ' 9' 3', Gaba3" ]hGLP 1 (7-34)-NH2 (SEQ

o2); 15 (A SEEEY UL e pe RO é&%gﬁbhﬁc 03)

[Al a2' 2107BM§1= 29?’530 cmwﬁwam 1 (7-34)-NH2 {SEQ I D NO 94}
A 2 5 ol %‘?ﬁ%;ﬁ”ﬁa%ﬁéﬁ“ﬁﬂ%‘Eﬁ“ﬁHéﬁﬁ@a@%%%@)906)
[2: a;: 51Q3 QaﬂqoéAvl\/g 287 2Gaba-~ ]hG?LPP 1(1;3133) NH2 (SEQ | D NO 973 20
%At o 23,2 2§X§m8% 4|0991§ém,ogeaié bassr Pl 1%(@7"1:‘\‘5‘)? SO céEEHqB'ﬂ%w%)

[Al a~ ~ 7 '~ MS=28p0.: Galc. M@= 290cR-p- 1 (7-33)-NH2 (SEQ ID NO 100):

Al a~~2', 3-Pg BRICPp 16T GHB L™
45, 5 Tl NGt M SRS b o,

[Al a~x''2', 3MSF28435; Caig MW 28424 (7-33)-NH2 (SEQ ID NO 103);

[Ala"~ Z31§ E?zaerlb& 3tA|a‘“Wa§3=}dl\‘9-Pﬂé33(éa§é9)]hM:ﬁ- (BBY-NR R\EEQlQ‘NO
[DAa, Ala~ ~ 3! Gaba32] hGLP- 1(7- 33) - NF; [ DAl
3-Pai'9' 3 ]hc;_tﬂ)iM§7- 3&31 ‘M!an'c MWz 28023 3.pal' 9~~' 3 ]hGLP 1 (7 34) NH2

(SEQ I'D NO 1§§Am 18Q3[ [j'mé'fﬂWa’N’a’ 3-Faf'PY| GQba’*‘]hG@-ﬁ(ﬂ-%)?Nﬁl{}XSEUZD NO:
[Ala", 23 7) 3 ﬁ&:%% HZ (SEQ ID NO. 106): [D-Al aB)
Aa" 23 7, Ba#34)-NH2; - s r~r~Y 20~ -34

[AIDAI gg AI a' Ezamanems [?aMe%-l\}aﬂ égéﬁag%i)aﬂﬁ{gges?q&(ﬁlwzj-NmNmsae, -
a - - X azz, a"'z3.2',
3-Pal ' 9. 320 C%E%?iﬁi%%@'%% Hz; [Aibe, Ala".zs.z', 3 _Pal'9.3,,
Gaba~] hGLP- 1 EXargip 4BH2[AGBEQal’ TP R, B S hGUR- {783)-NMa(SEZRIDYR02112);
3 Pal'9.3,]h -1(4 )-N [/ Ala".zz.z3.z', 3-Pa|'9.3']hGLP—1
(7-33)-NHz (S g?ﬂcs? ‘bé?w %%32 2s,z', 3 Pal'9.3, Gaba~]hGLP-1
(7-34) - NHz {SEQarhﬂeNGz ppwj‘m[“%a’,as esl‘gz’V)mS“ﬁaasatm%heurnem%ubesrsqmmp 1
(7-34)-NHz (S 1 y , 3 Pal'9.3, Gaba~]hGP-1
(7-34) - Nz (sﬁg g”kﬁsl%@ 'RE N@%"A?as Aa".z2.23. 2"
3-Pal ' 9. 329 hGEi?armplemssm-AHz Al@‘AI’ 327 p3-gal'* 8, T, mt@"ﬁthLP-1(7-34)-NHz;
3-Pal' 9.3']h 1 NO 112); [Ala".'8.22,2s.2'
3 Pai 9.3 T §§703§ %‘&a%*ﬁg? 34) - NHz (SEQID N0 113): [D-Al aB,
' $~72~7zaELampl8 4fal [BABPZ, AIRE ¥ 2’(&Bal-‘]’FL@anai‘]f(GLl‘3-4§7-M)zNHz MS =
2856.3; Calc. MW = 2856.3.
Example 49: [D-Ala%"®, Ala"723%7 3.pa|"*" Gaba*hGLP-1(7-34)-NH,; MS =
30 NA

Example 50: [D-Ala®'7, Ala'®®#2% 3.Pal'®%' Gaba*]hGLP-1(7-34)-NH;; MS =

NA.

Example 51: [D-Ala%, Ala'"'®232  3.pa|'%3! Gaba*|hGLP-1(7-34)-NH,; MS =

2861.6; Calc. MW = 2856.3.



[D-Atae.22) Ala".'s.2~.z', 3-Pal'g.3, Gaba3] hGP-1(7-34)-NHz; 15

[D-Alae.', Ala"a.23.2', 3-pal'9.3", Gaba~']hGLP-1 (7-34)-NHz; [D Al a8 W\Y °U”3
Ala' ~zzzs.z~, 3-Pal'9.3", Gba3]hG.P-1 (7-34)-NHz; or [D-Al a.

Ala".'8.22.2s.2', 3-pal'9.a,, Gaba~"]hA&P-1 (7- 34) NHz; or a

pharmaceutically acceptable salt thereof. 8. A corrpound according to clai m
1 wherein said conmpound is 20 [ Al bB) A6c3z] hGP-1 (7-36)NHz (SEQ I D NO

114); [A6cz.s2]hG.P-1 (7-36)-NHz (SEQ I D Ng2. 115); [Ai bB]hGLP-1 (7-36)-NH2
(SEQ ID NO 116); ((Tma-His)']hGP-1 (7-36)-NHz (SEQ ID NO 117);

[ A6C] hGLP-1 (8-36)-NHz (SEA ID NO 118); 25 [A6ce]hGLP-1 (7-36)-NHz (SEQ I D
NO 119); [A6¢' e' z] hGLP- 1(7 36) - NH2 ( SEgpIBSRO. 120); [ A6cz9~3z] hGLP-1

122y0) [ bz AGers, 391 naml AP S dBie M BAESRRB 3 1y (S50 1D 1O
[égg ?E)Z;\llo 3z] hGLPThe {itte peplidet-wag Spathedizen apAnpliediBiosys@or- (F(o%teBG)cl;_yNHz
(7-36) N ( 26 TCREFSIA btk oyfinRirebiifich ara? bl tﬁé??%&%‘%* B 129).

- I\ENENA'[; Alﬁgé]cf@ml $try BelidAphasenmetide (yBtresls- NBEe (RHEMIZE, MO al) :Int. J. Peptide

% N-Me- G ye] " e f{fg éﬁ%ﬁpﬁDHgH %%‘@QN? W’@’%@W%@W@ESH (Peniggylan;

(A g,EQ | g Ea Plfw)wont [%) Miththe spbrtitution of 9.93@IMAKRwWESESEd. DTNDBOE 3ning adidk508,
(S20 15 N 1535t ALA Brpte by Nola Btighem.o s Ve R AL e’ the "
[Ng belaggl] h[c;/ilpg):ﬁgmn%)degmlr( s@@qtlgnmoc-ﬂaaw AF-@%(%Q_DHl(BDC%p(MHew SEQ I D
Cha' Z1h@ B 1 (7. Eghﬁ;y‘é( B%%ré\é % @fawcﬁ)ﬂ* chcdéél O, (PSS YN

{ gggéo] N Pm) Boq§lq m @OCAGcQHh@QPLIS(? Emu NBeC-T : n-gm@oc-:ma}eH{ m( gEQ
ID NO. 142): i%%’ ~j ety ?{’gqéb'éﬁllﬂzé °°"E®‘?%qﬁé%dléfz%%@(f A
Lys2~JhGLP- 1 QH: the%@amamd qutpn a 9020[ mimgd scalec The PHQQFQFQU;WWE&) NHZ
(A ggg i E&Ng_ 3r§rﬁ ved ﬁw}@ trAE Wi %v”ﬂ]ik}gepf %F{\?or%)( N h%w\%ﬁ'@é
NO 148) 15| Ameee PS?-HG_ eHW“'BW(Q@SE@Q'D'P@Dl 47.0 mb in Aj pkef qJM@_mdl
(7-36) NHZ ( Skard RobiSled InfBbut £ or[r@ulﬂ%hza@?l‘ﬁbgthd B@iﬂelreélz i g"Tﬂ?

pharmaceutically acceptable salt thereo har maceuti c 05| t I on

conpri si ng aNmMeERe;apeubndiin exeart JortBenBemiib-At andi Brg-Ads- QMaqueS@nda
phar maceut i cahd onﬁ’&ﬁlﬁgt feelo@e§alsoctﬂs<rm9fownsn@ BO@HEORPS-OH| Whergif C it abl e

carrier or diluent A met hod of ‘eliciting an agonist effect froma
GLP-1 recept GPUW'Wga""W‘%!'GtabPHt%B@HSt her eof whi ch conprises admi ni stering

to said ggbject amiedd &sd d)thﬁ‘e agwmy ef thé pepmp@r% 3RE AIsTH Was freatel QitAal or a
pharmaceutically acceptable salt - 3
solution of 20% mercaptoethanol/10% DIEA in DMF for 2 x 30 min to remove the
DNP group on the His side chain. The N-terminal Boc group was then removed by .
treatment with 100% TFA for 2 x 2 min. After neutralization of the peptide-resin with
10% DIEA in DMF (1 x 1 min), the formyl group on the side of the chain of Trp was
25 removed by treatment with a solution of 15% ethanolamine/ 15% water/ 70% DMF
for 2 x 30 min. The partially-deprotected peptide-resin was washed with DMF and
DCM and dried under reduced pressure. The final cieavage was done by stirring
the peptide-resin in 10 mi of HF containing 1 ml of anisole and dithiothreitol (24 mg)
at 0 °C for about 75 min. HF was removed with a flow of nitrogen. The residue was
30 washed with ether (6 x 10 mi) and extracted with 4N HOAc (6 x 10 ml).
The peptide mixture in the aqueous extract was purified on a reverse-phase
preparative high pressure liquid chromatography (HPLC) using a reverse phase
VYDAC® C,s column (Nest Group, Southborough, MA). The column was eluted
with a linear gradient (20% to 50% of solution B over 105 min) at a flow rate of 7



~ 11. Use of an effective anbunt of a conpound according to Claiml or a

phar maceutically acceptable salt thereof to treat a di sease selectg% p&qnamn
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1(7-36)NH, (SEQ ID NO: 152) except that 2-bromo-acetic anhydride is used in

place of 2-chloro-1-ethanesulfony! chioride.

Examples 53-90 and 104

30 Examples 53-90 and 104 were made substantially according to Example 52

but using the appropriate protected amino acid.
Example 53: [A6c®3hGLP-1(7-36)-NH, (SEQ ID NO:115); MS =3322.3 ; Calc.
MW = 3321.7.
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5 Example 56: [A6C’hGLP-1(8-36)-NH, (SEQ ID NO: 118); MS = 3214.5; Caic.
MW = 3214.7.
Example 57: [ABC’]hGLP-1(7-36)-NH, (SEQ ID NO:119); MS = 3351.5; Calc. MW
= 3351.8.

Example 58: [A6c'*ZhGLP-1(7-36)-NH, (SEQ ID NO: 120); MS = 3335.9; Calc.

10 MW = 3335.8.
Example 59: [A6c®*hGLP-1(7-36)-NH, (SEQ ID NO: 121); MS = 3321.7; Calc.
MW = 3321.7.
Example 60: [A6c®, Aib*}hGLP-1(7-36)-NH, (SEQ ID NO: 122); MS = 3323.6;
Calc. MW = 3323.7.

15 Example 61: [Ab%, A6c®3YhGLP-1(7-36)-NH, (SEQ ID NO: 123); MS = 3335.7;
Calc. MW = 3335.8.
Example 62: [A6C'®®¥hGLP-1(7-36)-NH, (SEQ ID NO: 124); MS = 3347.7;
Calc. MW = 3347.8.
Example 63: [Ura’JhGLP-1(7-36)-NH, (SEQ ID NO: 125); MS = 3279.5; Calic.

20 MW =3280.7. i
Example 64: [Paa’JhGLP-1(7-36)-NH, (SEQ ID NO: 126); MS = 3290.9; Calc.
MW = 3291.8.
Example 65: [Pta’]hGLP-1(7-36)-NH, (SEQ ID NO: 127); MS = 3311.2; Calc. MW
=3311.8.

25 Example 66: [N-Me-Ala®JhGLP-1(7-36)-NH; (SEQ ID NO: 128); MS = 3311.4;
Calc. MW = 3311.7.
Example 67:  [N-Me-D-Ala®]hGLP-1(7-36)-NH; MS = 3311.6; Calc. MW = 3311.7.
Example 68: [N-Me-D-Ala®]hGLP-1(8-36)-NH;; MS = 3174.0; Calc. MW = 3174.6.
Example 69: [N-Me-Gly}]hGLP-1(7-36)-NH, (SEQ ID NO: 129); MS = 3297.3;

30 Calc. MW = 3207.7.
Example 70: [ASc’]hGLP-1(7-36)-NH, (SEQ ID NO: 130); MS = 3337.3; Calc. MW
= 3337.8.
Example 71; [N-Me-Glu*JhGLP-1(7-36)-NH, (SEQ ID NO: 131); MS = 3311.4;
Calc. MW = 3311.7.
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Example 73: [Aib®, A6c*|hGLP-1(7-36)-NH, (SEQ ID NO: 133); MS = 3323.2;

Calc. MW = 3323.7.

5 Example 74: [Aib*®JhGLP-1(7-36)-NH, (SEQ ID NO: 134); MS = 3325.8; Calc.

MW = 3325.7.

Example 75: [Aib*2hGLP-1(7-36)-NH, (SEQ ID NO: 135); MS = 3325.8; Calc.

MW = 3325.7.

Example 76: [Aib**JhGLP-1(7-36)-NH, (SEQ ID NO: 136); MS = 3326.1; Calc.

10 MW =33257.

Example 77: [Aib®, Cha®’]hGLP-1(7-36)-NH, (SEQ ID NO: 137); MS = 3351.8:

Calc. MW = 3351.8.

Example 78: [Aib%, Cha*3hGLP-1(7-36)-NH, (SEQ ID NO: 138); MS = 3352.0;

Calc. MW = 3351.8.

15 Example 79: [Aib®, GIUPIhGLP-1(7-36)-NH, (SEQ ID NO: 139); MS = 3311.7;

Caic. MW = 3312.7.

Example 80: [Aib%, A6c®)hGLP-1(7-36)-NH, (SEQ ID NO: 140); MS = 3323.6;

Calc. MW = 3323.7.

Example 81: [Aib%, A6c®34hGLP-1(7-36)-NH, (SEQ ID NO: 141); MS = 3335.3;

20 Calc. MW = 3335.7.

Example 82: [Aib*#JhGLP-1(7-36)-NH, (SEQ ID NO: 142); MS = 3339.8; Calc.

MW = 3339.8.

Example 83: [Aib®,B-Ala®*]hGLP-1(7-36)-NH, (SEQ ID NO: 143); MS = 3325.6;

Calc. MW = 3325.8.

25 Example 84: [Aib®, Lys*IhGLP-1(7-36)-NH, (SEQ ID NO: 144); MS = 3369.0;

Calc. MW = 3368.8.

Example 85: [Aib®, A6¢c'lhGLP-1(7-36)-NH, (SEQ ID NO: 145); MS = 3289.8;

Calc. MW = 3289.7.

Example 86: [Aib®, A6c®IhGLP-1(7-36)-NH, (SEQ ID NO:146); MS = 3323.9;

30 Calc. MW = 3323.7.

Example 87: [Aib®, ABc*]hGLP-1(7-36)-NH, (SEQ ID NO: 147); MS = 3338.0;

Calc. MW = 3337.8.

Example 88: [Aib*“]hGLP-1(7-36)NH, (SEQ ID NO: 148); MS = 3309.8; Calc.

MW = 3309.7.
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5 Example 104: [Aib®°, D-Arg;®*}hGLP-1(7-36)NH,; MS = 3310.7; Calc. MW =
3311.73.
) Example 91
[Aib®, ASc¥IhGLP-1 (7-36)NH, (SEQ ID NO: 154)
The title compound can be made substantially according to Example 52
10 using the appropriate protected amino acids.
Example 92
[Aib®, ABc¥, Lys®(N*-tetradecanoyl)]nGLP-1(7-36)NH, (SEQ ID NO: 155)
The Boc amino acids to be used are the same as those in the synthesis of
[Aib®, ABC*3JhGLP-1(7-36)NH, (SEQ ID NO: 114) (Example 52) except that Fmoc-
15  Lys(Boc)-OH is used here for the Lys®(N®tetradecanoyl) residue. The first amino
acid residue is coupled to the resin manually on a shaker. 2.5 mmoi of Fmoc-
Lys(Boc)-OH is dissolved in 4 mi of 0.5N HBTU in DMF. To the solution is added 1
mi of DIEA. The mixture is shaken for about 2 min. To the solution is then added
0.2 mmol of MBHA resin (substitution = 0.91 mmol/g). The mixture is shaken for
20 about 1 hr. The resin is washed with DMF and treated with 100% TFA for 2x2 min
to remove the Boc protecting group. The resin is washed with DMF. Myristic acid
(2.5 mmol) is pre-activated with HBTU (2.0 mmol) and DIEA (1.0 ml) in 4 ml of DMF
for 2 min and is coupled to the Fmoc-Lys-resin. The coupling time is about 1 hr. The
resin is washed with DMF and treated with 25% piperidine in DMF for 2x20 min to
25 remove the Fmoc protecting group. The resin is washed with DMF and transferred
to the reaction vessel of the peptide synthesizer. The remainder of the synthesis
and purification procedures of the peptide are the same as those in the synthesis of
[Aib®, ABC*JhGLP-1(7-36)NH,. (SEQ ID NO: 114)
The syntheses of other compounds containing Lys(N®-alkanoyl) residue are
30 carried out in an analogous manner as described for the synthesis of [Aib®, ABC*?,
Lys*®(N“-tetradecanoyl)]hGLP-1(7-36)NH, SEQ ID NO: 155). Fmoc-Lys(Boc)-OH
amino acid is used for the residue of Lys(N° -alkanoyl) in the peptide, while Boc-

Lys(2CIZ)-OH amino acid is used for the residue of Lys. If the Lys(N®-alkanoyi)
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Lys(N"-alkanoytl) residue is assembled on the resin on the peptide synthesizer first.

Examples 93-98
Examples 93-98 can be made substantially according to the procedure

5 described for Example 92 using the appropriate amino acids.

Example 93: [Aib®, A6c*, Lys*(N*-tetradecanoyl)]hGLP-1(7-36)NH, (SEQ ID NO:
155)
Example 94: [Aib®, Arg?®*, A6c¥, Lys*®(N°-tetradecanoyl)]hGLP-1(7-36)NH, (SEQ
1D NO: 156)

10  Example 95: [Aib®, Arg®, A6c*, Lys*(N°-tetradecanoy!)lhGLP-1(7-36)NH, (SEQ ID
NO: 157)
Example 96: [Aib®, Lys®*(N"-tetradecanoyl), A6c*%, Arg*]hGLP-1(7-36)NH, (SEQ ID
NO: 158)
Example 97: [Aib®, Lys*(N*-octanoyl))hGLP-1 (7-36)NH, (SEQ ID NO: 159)

15 Example 98: [Aib®, A6c®¥, Lys®¥(N°-octanoyl)]hGLP-1 (7-36)NH, (SEQ ID NO:
160)

Example 99
[Aib®, Arg®*, ABc*®, Lys®¥(N°-tetradecanoyl)lnGLP-1(7-36)-OH (SEQ ID NO: 161)
The Boc amino acids to be used are the same as those used in the

20 synthesis of [Aib®, A6c¥, Lys®*(N-tetradecanoyl)]hGLP-1(7-36)NH, (SEQ ID NO:
162) (Example 92). Fmoc -Lys(Boc)-OH (2.5 mmol) is pre-activated with HBTU (2.0
mmol), HOBt (2.0 mmol) and DIEA (2.5 ml) in DMF (4 ml) for about 2 min. This
amino acid is coupled to 235 mg of PAM resin (Chem-impex, Wood Dale, IL;
substitution = 0.85 mmol/g) manually on a shaker. The coupling time is about 8 hrs.

25 The remainder of the synthesis and purification procedures for making the peptide
are the same as those described in Example 52.

The syntheses of other analogs of hGLP-1(7-36)-OH (SEQ ID NO: 3) and
hGLP-1(7-37)-OH, (SEQ ID NO: 4) which contain Lys(N°-alkanoyl) residue, are
carried out in an analogous manner as described for the synthesis of [Aib®, Arg?®™,

30  A6c®, Lys*(N°-tetradecanoyl)lhGLP-1(7-36)-OH (SEQ ID NO: 161). Fmoc-
Lys(Boc)-OH amino acid is used for the residue of Lys(N"-alkanoyl) in the peptide.

while Boc-Lys(2CIZ)-OH amino acid is used for the residue of Lys.
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Example 100: [ ubﬂ Argzs ABc*, Lys*(N=-tetradecanoyl)lhGLP-1(7-36)-OH (SEQ

5 1D NO: 162)
Example 101: [Aib%, Lys?*(N°-tetradecanoyl), A6c¥, Arg*]hGLP-1(7-36)-OH (SEQ
ID NO: 163)
Example 102: [Aib®, Arg®®, A6c32 Lys*®(N¢-tetradecanoyi)]hGLP-1(7-37)-OH (SEQ
ID NO: 164)

10 Example 103: [Aib®, Arg?®, A6c¥ Lys*(N"-tetradecanoyllhGLP-1(7-37)-OH (SEQ
ID NO: 165)

15
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1. A compound of formula (1),
5 (R2R3)~ AT AR A7 A0 AT AT2 A3 AT ATS ATE AV _A18 A9 A20 a2 p22 _p23
A24 _AZS 'A26 _A27 _Azﬁ _A29 _A30 _A31 _A32 _A33 _A34 -A35 ~A35 _A37_,R1 ,
(1)
wherein
A is L-His, Ura, Paa, Pta, D-His, Tyr, 3-Pal, 4-Pal, Hppa, Tma-His, Amp or deleted,
10  provided that when A is Ura, Paa, Pta or Hppa then R? and R® are deleted:;
A% is Ala, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-Ala, Arg or N-Me-Gly;
A% is Glu, N-Me-Glu, N-Me-Asp or Asp;
A" is Gly, Acc, Ala, D-Ala, Phe or Aib;
A'lis Thr or Ser;
15 A'2is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, B-Nal, Cha, Trp or X'-Phe;
A is Thr or Ser;
A is Ser, Thr, Ala or Aib;
A is Asp, Ala, D-Asp or Glu;
A'®is Val, D-Val, Acc, Aib, Leu, lle, Tle, Nle, Abu, Ala, D-Ala, Tba or Cha;
20 A'is Ser, Ala, D-Ala, Aib, Acc or Thr;
A'%is Ser, Ala, D-Ala, Aib, Acc or Thr;
A" is Tyr, D-Tyr, Cha, Phe, 3-Pal, 4-Pal, Acc, -Nal, Amp or X'-Phe;
A is Leu, Ala, Acc, Aib, Nie, lle, Cha, Tle, Val, Phe or X'-Phe;
A% is Glu, Ala or Asp;
25  AZis Gly, Acc, Ala, D-Ala, B-Ala or Aib;
A% is GIn, Asp, Ala, D-Ala, Aib, Acc, Asn or Glu;
A% is Ala, Aib, Val, Abu, Tle or Acc;
A% is Ala, Aib, Val, Abu, Tie, Acc, Lys, Arg, hArg, Orn, HN-CH((CH,),-NR"R"")-
C(O) or HN-CH((CH.)e-X*)-C(O);
30 A% is Lys, Ala, 3-Pal, 4-Pal, Arg, hArg, Orn, Amp, HN-CH((CH2).-NR"R"")-C(O) or
HN-CH((CH_)e-X%)-C(OY);
A% is Glu, Ala, D-Ala or Asp;
A% is Phe, Ala, Pal, B-Nal, X'-Phe, Aic, Acc, Aib, Cha or Trp;
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1022 e
A% is Ala, Aib, Acc or deleted;
A¥'is Trp, Ala, B-Nal, 3-Pal, 4-Pal, Phe, Acc, Aib, Cha, Amp or deleted;
A% is Leu, Ala, Acc, Aib, Nle, lle, Cha, Tle, Phe, X'-Phe, Ala or deleted:
5 A¥is Val, Acc, AiL, Leu, lle, Tle, Nle, Cha, Ala, Phe, Abu, X'-Phe, Tba, Gaba or
deleted;
A® is Lys, Arg, hArg, Orn, Amp, Gaba, HN-CH((CH,):-NRR')-C(O), HN-
CH((CH2)e-X%)-C(O) or deleted;
A% is Gly or deleted;
10 A¥ s L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, Amp, HN-CH((CH,).-
NR'’R")-C(Q), HN-CH(({CH,)e-X%)-C(O) or deleted;
A¥ is Gly or deleted;
X' for each occurrence is independently selected from the group consisting
of (C,-Ce)alkyl, OH and halo;
15 R' is OH, NH;, (C,-Cio)alkoxy, or NH-X%-CH,-Z° wherein X? is a (Ci-
Ci2)hydrocarbon moiety, and Z°is H, OH, CO,H or CONH,;

XN N-—(CH,), -CH,
X is or —C(O)-NHR'?, wherein X* for each
occurrence is independently -C(O)-, -NH-C(O)- or -CH,-, and f for each
occurrence is independently an integer from 1 to 29;

20 each of R? and R® is independently selected from the group consisting of H,
(Ci-Cap)alkyl, (Cz-Cso)alkenyl, phenyl(Cy-Cx)alkyl, naphthyl(C,-Cag)alkyl,
hydroxy(C4-Ca)alkyl, hydroxy(C.-Cap)alkenyl, hydroxyphenyl(C;-Cyo)alkyl,
and hydroxynaphthyl(C;-Cao)alkyl; or one of R? and R®is C(0)X® in which X°
is (Cy-Cao)alkyl, (C,-Cao)alkenyl, phenyl(C,-Cgs)alkyl, naphihyl(C,-Cao)alkyI.

25 hydroxy(C4-Cao)alkyl, hydroxy(C.-Cso)alkenyl, hydroxyphenyl(C,-Cyo)alkyl,

-+
hydroxynaphthyl(C,-Cao)alkyl, (CH;),-N-C=N(CHy),

/N /\
Y(CH) N N-(CH,) SO, or  Y(CH)-N  N-(CH,)-CO-

(a) (b)
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where YisHor OH,risOtod4and qis O to 4;

e for each occurrence is independently an integer from 1 to 4,

n for each occurrence is independently an integer from 1-5; and

R' and R" for each occurrence is each independently H, (Cy-Cao)alkyl, (C-
Cap)acyl, (C4-Cap)alkyisulfonyl, —C({(NH)(NH,)) or

-C(0)-CH;7—~N N—(CH,)-CH,
_/ . 0
. provided that when R™ is (C-Cyp)acyl,

-C(0)-CH;—N N—(CH,)-CH,
(C,-Cxo)alkylsulfonyl, —C((NH)(NH,)) or -/ ,
R is H or (Cy-Cao)alkyl; and
2 is (C4-Cao)alkyl;
with the proviso that:
(i) at least one amino acid of a compound of formula (1) is not the same as the
native sequence of hGLP-1(7-36, or -37)NH, (SEQ ID NOS: 1, 2) or hGLP-1(7-36,
or -37)OH (SEQ ID NOS: 3, 4);
(ii) a compound of formula (1) is not an analogue of hGLP-1(7-36, or -37)NH; (SEQ
ID NOS: 1,2) or hGLP-1(7-36, or -37)OH (SEQ ID NOS: 3, 4) wherein a single
position has been substituted by Ala;
(i) a compound of formuta (1) is not [Lys?*(N°-alkanoyl)]hGLP-1(7-36, or -37)-E
(SEQ ID NOS: 5-8), [Lys*(N-alkanoyl)]nGLP-1(7-36, or -37)-E (SEQ ID NOS: 9-
12), [Lys®*-bis(N°-alkanoyl)lhnGLP-1(7-36, or -37)-E (SEQ ID NOS: 13-16), [Arg®,
Lys*(N*-alkanoyl)}hGLP-1(8-36, or -37)-E (SEQ ID NOS: 17-20), or [Arg®*,
Lys®¥(Nc-alkanoyl)JhGLP-1(7-36, or -37)-E, wherein E is -OH or -NH, (SEQ ID NOS:
21-24);
(iv) a compound of formuta (1) is not Z'-hGLP-1(7-36, or -37)-OH, 2'-hGLP-1(7-36,
or -37)-NH,, where Z' is selected from the group consisting of
(a) [Arg®] (SEQ ID NOS: 25-28), [Arg™] (SEQ ID NOS: 29-32), [Arg®®*] (SEQ ID
NOS: 33-36), [Lys*®] (SEQ ID NOS: 37-40), [Arg®, Lys*] (SEQ ID NOS: 41-44),
[Arg™, Lys¥] (SEQ ID NOS: 45-46), [D-Lys™], [Arg*] (SEQ D NOS: 37-40), [D-
Arg®], [Arg®*, Lys*] (SEQ ID NOS: 49-52), or [Arg®™*, Lys*] (SEQ ID NOS.
25-28);
(b) [Asp?'](SEQ ID NOS: 53-56);
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77, 78), [Glu']hGLP-1(7-36 or -37) (SEQ ID NOS: 79, 80), [Asp?']hGLP-1(7-36 or -
37)(SEQ ID NOS: 53, 54) or {Phe®'|hGLP-1(7-36 or -37) (SEQ ID NOS: 81, 82).
10 2. A compound according o claim 1 or a pharmaceutically acceptable
salt thereof wherein A" is Thr; A" is Thr; A™is Ser, Aib or Ala; A" is Ser, Ala, Aib
or D-Ala; A" is Ser, Ala, Aib or D-Ala; A?' is Glu or Ala; A% is GIn, Glu, or Ala; and
7 is Glu or Ala.
3. A compound according to claim 2 or a pharmaceutically acceptable
15  salt thereof wherein A® is Glu, N-Me-Giu or N-Me-Asp; A'? is Phe, Acc or Aic; A'® is
Val, D-Val, Acc, Aib, Ala, Tle or D-Ala; A" is Tyr, 3-Pal, 4-Pal or D-Tyr; AZ is Leu,
Acc, Cha, Ala or Tle; A% is Ala, Aib or Acc; A% is Ala, Aib, Acc, Lys, Arg, hArg, Orn,
HN-CH((CH,),-NH-R*)-C(0); A% is Phe or Ala; AZis lle, Acc or Tle; A¥ is Ala, Aib
or deleted; A* is Trp, Ala, 3-Pal, 4-Pal or deleted; A% is Leu, Acc, Cha, Ala or
20 deleted; A® is Val, Acc, Ala, Gaba, Tle or deleted.
4, A compound according to claim 3 or a pharmaceutically acceptable
salt thereof wherein A® is Ala, D-Ala, Aib, A6c, ASc, N-Me-Ala, N-Me-D-Ala or N-
Me-Gly; A is Gly, Ala, D-Ala or Phe; A is Phe, A6¢c or ASc; A’ is Val, Ala, Tle,
A6c, ASc or D-Val; A® is Leu, A6c, A5c, Cha, Ala or Tie; AZis Gly, Aib, p-Ala, L-Ala
25  or D-Ala; A* is Ala or Aib; A% is lle, ABc, ASc or Tle; A% is Leu, ABc, ASc, Cha, Ala
or deleted; A® is Val, A6c, A5c, Ala, Gaba, Tle or deleted.
S. A compound according to claim 4 or a pharmaceutically acceptable
salt thereof wherein R' is OH or NH,.
6. A compound according to claim 5 or a pharmaceutically acceptable
30 salt thereof wherein R? is H and R® is (C-Cxo)alkyl, (C2-Cao)alkenyl, (C1-Cao)acyl,

HO-(CH,);—N N~—(CH,);SO,- | HO-(CH,);—N N—CH,-C(0)-  or
/ —/
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7. A compound according to claim 1 wherein said compound is
[D-Ala®, Ala'"#32 3.Pa!""?! Gaba®}-GLP-1(7-34)NH;
[D-Ala®#?, 3-Pal'**hGLP-1(7-35)-NH;
5 [Ala®®%, 3-Pal"*"JhGLP-1(7-35)-NH; (SEQ ID NO: 83);
[Ala'®®¥ | 3-Pal"*3'|hGLP-1(7-35)-NH, (SEQ ID NO: 84);
[Ala'*®# 3-Pal'®*'|hGLP-1(7-35)-NH, (SEQ ID NO: 85);
[Ala®2?7 | 3-Pal'®3'hGLP-1(7-35)-NH, (SEQ ID NO: 86);
[Hppa']nGLP-1(7-36)-NH, (SEQ ID NO: 87);
10 [Ala'3®%, 3-Pal"**'|hGLP-1(7-35)-NH. (SEQ ID NO: 88),
[Ala""#¥, 3-Pal"**"|hGLP-1(7-35)-NH, (SEQ ID NO: 89);
[AlaZP¥ | 3-Pal", Gaba*|hGLP-1(7-34)-NH; (SEQ ID NO: 90);
[Ala!5232 3.Pal'®¥ Gaba*hGLP-1(7-34)-NH, (SEQ ID NO: 91);
[Ala'"237 3.pal""?! Gaba®JhGLP-1(7-34)-NH; (SEQ ID NO: 82);
15  [Ala'®2B7 3.pal'"? Gaba*]hGLP-1(7-34)-NH; (SEQ ID NO: 93);
[Ala?" 232 3.pa|" Gaba*IhGLP-1(7-34)-NH, (SEQ ID NO: 94);
[AlaZB227 3. pa|'3! Gaba*hGLP-1(7-34)-NH; (SEQ ID NO: 95);
[AlaZB2732 3 pa|'3 Gaba*|hGLP-1(7-34)-NH; (SEQ 1D NO: 96);
[AlaZP221 3.pa|" Gaba**|hGLP-1(7-33)-NH; (SEQ ID NO: 97);
20 [Ala®BF3 3.pal', Gaba®lhGLP-1(7-33)-NH, (SEQ ID NO: 98);
[AlaZP228 3 pa)'® Gaba*JhGLP-1(7-33)-NH, (SEQ ID NO: 99);
[AlaZ BT 2 3 a3 Gaba®JhGLP-1(7-33)-NH; (SEQ ID NO: 100);
[Ala®?, 3-Pal'®®, Gaba®*|hGLP-1(7-33)-NH; (SEQ ID NO: 101);
[Ala®227T 3.pa|'®3! Gaba®*|hGLP-1(7-33)-NH, (SEQ ID NO: 102);
25  [Ala®®¥ 3-Pal™®Y, Gaba®™}hGLP-1(7-33)-NH; (SEQ ID NO: 103);
[Ala'227 3.pa|'*® Gaba®JhGLP-1(7-33)-NH, (SEQ ID NO: 104);
[D-Ala™, Ala?2?7 3-Pal'®®!, Gaba®]hGLP-1(7-33)-NH,;
[D-Ala®, Ala!”??, 3-Pal'®*|hGLP-1(7-34)-NH;;
[Ala'" 37, 3-Pal'*BMhGLP-1(7-34)-NH, (SEQ 1D NO: 105);
30 [D-Ala® Ala", 3-Pal'**'|hGLP-1(7-34)-NHy;
[Ala'7?? 3-pal'®3hGLP-1(7-34)-NH, (SEQ ID NO: 106);
[D-Ala®, Ala'"#% 3-Pal'®*', TIe*]hGLP-1(7-34)-NH;;
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100q9%r 0a?: / ' [D -Ala®, Ala'"#? 3. Pal‘“‘ Gaba INGLP-1(7-34)-NH;;

[AIb®, Ala¥"#? 3-Pal'' Gaba™]hGLP-1(7-34)-NH, (SEQ 1D NO: 107);
5 [D-Ala® Ala'22Y 3.pal"®3hGLP-1(7-33)-NH,;
[Aib®, Ala'"#2B2T 3.pa|'9 S hGLP-1(7-33)-NH, (SEQ ID NO: 108);
[Ala'®22 3.pa|" Gaba*|hGLP-1(7-34)-NH, (SEQ ID NO: 109);
[Ala'"#?7 3-Pal® Tie®, Gaba*]hGLP-1(7-34)-NH, (SEQ ID NO: 110);
[Tle', Ala'"#% 3.pal"3 Gaba®]hGLP-1(7-34)-NH, (SEQ ID NO: 111);
10 [N-Me-D-Ala® Ala'’?227 3.Pa("®3hGLP-1(7-33)-NHy;
[Aib®, Ala'1822B.27 3. pa)83hGLP-1(7-33)-NH, (SEQ ID NO: 112);
[Alg'" 18832 3.pa)"®3 Te'80 Gaba*hGLP-1(7-34)-NH, (SEQ ID NO: 113);
. [D-Ala®, Ala' 1822327 3.pa|1931 T Gaba*|hGLP-1(7-34)-NH,;
[D-Ala®?, Ala'7'8227 3.pg|'%3! Gaba®IhGLP-1(7-34)-NH,;
15  [D-Ala®"®, Ala""Z3Z 3.pa|"%3' Gaba®lhGLP-1(7-34)-NH,;
[D-Ala®", Ala'®#232 3.Pa"®" Gaba*lhGLP-1(7-34)-NH,; or
[D-Ala®, Ala'18223B27 3.pg|"®3! Gaba®IhGLP-1(7-34)-NH,; or a pharmaceutically
acceptable salt thereof.
8. A compound according to claim 1 wherein said compound is
20  [Aib®, ABCPYhGLP-1(7-36)NH, (SEQ ID NO: 114);
[ABc***hGLP-1(7-36)-NH, (SEQ ID NO: 115);
[Aib®)hGLP-1(7-36)-NH, (SEQ ID NO: 116);
[(Tma-His)'JhGLP-1(7-36)-NH, (SEQ ID NO: 117);
[A6C*IhGLP-1(8-36)-NH, (SEQ ID NO: 118);
25  [A6cYhGLP-1(7-36)-NH, (SEQ ID NO: 119);
[AB6c'**ThGLP-1(7-36)-NH, (SEQ ID NO: 120);
[ABc®33hGLP-1(7-36)-NH, (SEQ ID NO: 121);
[A6c®, Aib*IhGLP-1(7-36)-NH, (SEQ ID NO: 122);
[Aib%, ABc**?IhGLP-1(7-36)-NH, (SEQ ID NO: 123);
30 [ABC'*PhGLP-1(7-36)-NH, (SEQ ID NO: 124);
[Ura’IhGLP-1(7-36)-NH, (SEQ ID NO: 125);
[Paa’]hGLP-1(7-36)-NH, (SEQ ID NO: 126);
[Pta’]hGLP-1(7-36)-NH, (SEQ ID NO: 127);
[N-Me-Ala®JhGLP-1(7-36)-NH, (SEQ ID NO: 128);



" 100\ "10%(<(& ()-3 10% & ()- S 10% & ()- ! S 10%& ()- °S 10%& ()-
10% & ()-0)1 wU6+/ 10n"3.!109%& ()-!0 3.1 10% (& ()-!N3.110% (. (& (98! KAY 2003

"10UK(K(& ()-!f" "109%(F(& ()-'f  "10% (& ()-XmN 10%& ()- & 10%g& ()-3

9Y10%g&' ()-& 10%g& ()- 310%g& ()-' F10%g& ()- 10n 10n

] Me[ OV 1 S3Z" 109%& () - @LO%& () - ! DF" 10%& () -

109%& ()-! 3! 109%JIU&' () - ! 31 10%U& () - 7{ 8 zX9mN/

1810%g&'()-|83($10%g7g7&'() SN 3($1ocy&'() 3($LOUMEWER () - S! f

%' 10%gg& ()-y " 10%g& ()- "TUVW xnbC 109 & ?) 10g 10g 10g&F710%g& ()-f5

10%9& ()- 3S10%g& ()-y2 10%g& ()-fk-

FAr<nmbCl ™ mLO%ONE: Ne-Atd BiGIPONE- 36 RRH| JSEA m&%ab&,' ()-+y|l 109%9& () -

10067& () - 1004 & ()-+;
mL0% 7()7&' ()- %(%&@%QPF%‘U N TR ()-+ MOYASTSE: () -+ MLOUDOK! () - +1 &U
WXVAL T X 100&{NIME-D-ARQRGTIR (§-38-NH1 098 () - YI00a& ()-' | 1097& ()- 10uu

1000, 100000 ) AL BB AOSE b e P ) ' KO 10T ) y100AE )
10TL610%3 &5 () 1A SINBLRFNZ-36)-NH), [SBA MONGE 16D} ;! \ &L0% \ & () - $10% & () - SH109T &
() -1 YDOEAL 104 he-GiuthGLP-1(7-36)-NH; (SEQ ID NO: 131);
[A5¢8, ABC™3hGLP-1(7-36)-NH; (SEQ ID NO: 132);
[Aib®, ABCY¥IhGLP-1(7-36)-NH, (SEQ ID NO: 133);
[Aib®?°]hGLP-1(7-36)-NH, (SEQ ID NO: 134);
10  [Aib®#]hGLP-1(7-36)-NH, (SEQ ID NO: 135);
[Aib®*)hGLP-1(7-36)-NH, (SEQ ID NO: 136);
[Aib®, Cha®JhGLP-1(7-36)-NH; (SEQ ID NO: 137);
[Aib®, Cha*3hGLP-1(7-36)-NH, (SEQ ID NO: 138);
[Aib®, GIUZIhGLP-1(7-36)-NH, (SEQ ID NO: 139);
15 [Aib®, ABc®IhGLP-1(7-36)-NH, (SEQ ID NO: 140);
[Aib®, ABC*JhGLP-1(7-36)-NH, (SEQ ID NO: 141);
[AIb®*?]hGLP-1(7-36)-NH, (SEQ ID NO: 142);
[Aib®,B-AlaZ]hGLP-1(7-36)-NH, (SEQ ID NO: 143);
[Aib®, Lys®]hGLP-1(7-36)-NH, (SEQ ID NO: 144);
20  [Aib%, ABc'JhGLP-1(7-36)-NH; (SEQ ID NO: 145);
[Aib®, A6CZIhGLP-1(7-36)-NH; (SEQ ID NO: 146);
[Aib®, ABC*hGLP-1(7-36)-NH, (SEQ ID NO: 147);
[Aib®*"“JhGLP-1(7-36)NH, (SEQ ID NO: 148);
[Aib®'®]hGLP-1(7-36)NH, (SEQ ID NO: 149);
25  [AIb*'"]hGLP-1(7-36)NH; (SEQ ID NO: 150); or
[Aib®, D-Arg;®IhGLP-1(7-36)NH,; or a pharmaceutically acceptable salt thereof.
9. A pharmaceutical composition comprising an effective amount of a
compound according to claim 1 or a pharmaceutically acceptable salit thereof and a
pharmaceutically acceptable carrier or diluent.
30 10. A method of eliciting an agonist effect from a GLP-1 receptor in a
subject in need thereof which comprises administering to said subject an effective
amount of a compound according to claim 1 or a pharmaceutically acceptable salt

thereof.
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secretory disorders of the airway, metabolic disorder, arthritis, osteoporosis,

central nervous system disease, restenosis, neurodegenerative disease, renal
failure, congestive heart failure, nephrotic syndrome, cirrhosis, pulmonary
edema and hypertension in a subject in need thereof, when the said compound

has been administered to the said subject.

12.  Use according to Claim 11 wherein the said disease is Type | or

Type Il diabetes.



