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;1 JKLMNe3et | "6 Tt1L -1 ANALOGUES OF GLP-1 Background of the Invention 5
The present invention is directed to peptide anal ogues of gl ucagon-Iike
peptide-1, the pharmaceutical |l y-acceptable salts thereof, to nmethods of
usi ng such anal ogues to treat mammal s and to pharnaceuti cal conpositions

useful therefor ”mlﬁwmmmﬂmmmgal d anal ogues. d ucagon-like peptide-1 (7-36)
am de (G.P-1} dinthe intestinal L-cells by tissue-specific
post-transfational gppeeessi ng of the gl ucagon precursor preproglucagon
(vanmdel |, J.M) et al., J. Hi stochem Cytochem 1985:33:1080-6) and is

rel eased into the circulation in response to a neal. The plasma

concentration of G.P-1 rises froma tas’f]r'ng | evel of approximtely 15
prmol /L to a peak postprandial |level of 40 prnol/L. It has been denonstrated

that, for 15 a n pla tration, the increase in
pl asma insulin “ﬂwmmm l(wmm ely WMW gl ucose is

admi ni stered oral | y,gagpared w Backaroued efitbe sivenfidr eymann B., et al.
Lancet 1987:2) 13004heeedtl BuBMIRER! Aok WRDEEHEN Lodbolstl L L el eree

known as the incretin ect pri mara 1 hought
to be the nogeptns- erthemmys’nmangwakaqcem:abielsalts thehenfptesmetRodd of asilth suadn t o

gact 1o erpt JTRGECTAL Fapmehimls SHERG AR ICl NGRS L 88"

nmay enhance pemppsieg abidgnatogses.di sposal (D Alessio, D. A et al. J. Cin

| nvest 1994: 93: 22 . 1 t ti ohenti al was
suggested fol | ow gsgu%ggn-élge Bgé‘rd a{] g 42S(t:i '?'%é E ! t%ﬁtpﬁﬂé% (g‘/ec}
dose of @LP- intesiinad Lefiplbyt tidsperspeaifit |pz>et-tpm£stqmpaaidpmces;ingcofsmel gluedgoni n

Wk et al . Preties ierd R’ o Thath AR L BF, T ol 7 URPERRE SRIEE 1o be
medi at ed bot hQWSBnOB@@@udllasaleaaed lte dwe cianudation ia resm:duettocmmelal g‘lrheczﬁgon
peoreton, PURG! BBtGn Aol B QUenoNR RLACHBPl L 4 BBScR Ao
B., et al.) pmolLitmabedb pmmdmwemf 4'92)7‘1:\@/2-) It hgalbelee demppehmgd that der, t he

(ol z, Gt 306l 8, Tpiggrns Lilcba TRAREIRAOR S BERRsE i GRAREC BRI 2! ' O
GLP- 1- nedi at edpnomsm,atelm threletaics greaterivdwnglucose tgadmtos@re@ncaﬁmtompgmd vgithot ect S
agai nst seveifiravepdudly IRRAVKERE, B, B 3. ORI AoR0?. HaoBch! 3B GinkERal-"

uni que poten eut't ¢ atlvahtages over curren sed to
treat Nl DOM enhangesranyof dsutim e@eaaswéme\mwa thmmcraﬁrraeeffe;qx verpntnarilydalrmdtgl

ol ubagon’ conaa Gt 05 pow'BoatR G B8 the HeRFbitenEyshidtical isteutitn Wlitdhy) 2
Hol st, J20., Ietaddition Rotheninswlinatfopis effecti GLA- ab%msesﬁaﬁzﬁymgm seqreibicagon

L, Handboo | ©g e ]

Spri nger ver Laive E5BEle ERBo GUAIBRR, &7 okF bRy BLL B jedSondi s g

B Kr gy[rann?,SBmaYeEnmnce megrmetl\zl) |glumsmﬁ?§eu(0 lABslef ?é‘h [et &.Gl., Clét lry?:t -
apet es reover | IS al SO e eC|ve|npa|ensvm

o di abetes (?ﬁ %ﬁ%zg%ﬂ%‘? J Med 226:1316-1322, 1992; Nathan, D. M)

et al., Diabetes dhr@%SﬂEB?O\ezmutlantlah@fr PaPr iz wag wgs@%ie@lf@m thevel s

in type 2.di o [ 744,

1993)) a%gj |%§%@?ggp%é3c%n%1'éd}%éﬁn¥ ?lg%&us &9 é%gﬁaq ﬁ'tlﬁ? %gmguﬁlﬁ&etgﬂ'l

WO, et al. nopnalizst @gsmaar@lalggwe%welﬂg@age)tlem #fithg rendnsylsgenandeely of

307 TG Ry .ol RSB ol o

-2 mn in vivo.
Exogenous|y advd effeat eyasdhaught fo s mgdiaied p‘ihch)quégﬁ%ﬁj@ém("ljéﬁéﬁ angbyp | et

al ., D abet eseddibhabaddon ge%saeﬁ)on e BIoABR b ASIsARKbioh K BLP1 Fod he
t herapeutic potential o ative Hence) there is a need for P-1

anal oguesiot hézeear shown éOa@?'?%@%mfaﬁ@alnﬁﬁﬁﬂﬁe%@%'ﬂgcﬁ‘l Pptiants it MQHMnatl ve
GLP-1. 20 Surumfiymsf st h& dl n\de@:‘ilh%dbw&@s @@é%qtsAzﬂm Qﬁu&sAemApHoawa&bson is

directed to a corrpound of formula d( A,
3-A s-A, s-Ahednslinotrogic actign gf_ﬁg ﬂZIS ependent’on plasma glucose concenfratldn

-Azz_ATS_A2~ s /@@— A8 ~6Z4", A@aiur/é%gﬁ%m/é%é HoThs, ASS tods o GLA t-AeBiakdd . 25
(1) wherein A 18 L-H's, Ua, Paa Tma- Hi s, des-am no- Hle(g)ﬁg;% S

del eted; A isngylia reteages at Apw, P'PR‘@@ Q‘NP‘R?@ AP%Fe“NaW [BAEE!s 070N S

is Gu, NNMe-Gu, N-Me-Asp or Asp; 30 A is Gy, Acc, |I3-Ala or Aib; A" is
Thr or Ser; Az is Phe, Acc, Aic, Alb, 3-Pai, 4-Pal, |13-Nal, Cha, Trp or
X -Phe; A" is Thr or Ser;



A" is Ser or Aib; -3 AS~s Asp or Au; A6 is Val, Acc, Alb, Leu, lle,
Tle, Nle) Abu, Ala or Cha; A" is Ser or Thr; A8 is Ser or Thr; 5 A9 is
Tyr, Cha, Phe, 3-Pal, 4-Pal, Acc, !'3-Nal or X -Phe; A~ is Leu) Acc, A Db,
Nle, Ile, Cha, Tle, Val, Phe or X -Phe; AZ is GQu or Asp; A22 is Ay, Acc)
13-Ala, GQu or Aib; AZ is A@n) Asp, Asn or Qu; 10 A-4 is Ala, Al b, Val,
Abu, Tle or Acc; A25 is Ala, Aib) Vval, Abu, Tle. Acc, Lys, Arg) hArg, Om
HN-CH((CHZ) ~-N(R R'))C(O O HN-CH((CHz); 2 )-C(O; A~ is Lys, Arg, hArg,
On, HN-CH (CHZ)~ NNRR'))-C(O or HNVCH((CHZ); X} C(O; ~5 A" is Qu
Asp, Ltru, Aib or Lys; AZis Phe, Pat) f3-Nal, X -Phe, Aic, Acc) A b, Cha

or Trp; AZ9 igydogfceEe, TAKD cotBlnhtidd Eof %ﬁensﬂ @)/eé/abLPAbUanédx@ Béteﬁ’trb@ A
is Ala, Alb or Acc; A" is Trp, 13-Nal, 3-Pal, 4-Pal

20 A Zis Leuﬁhe@(f’@)‘t'%?‘{’)"a“ﬁgés oygrentherRgRNts|crrepthpus tQIi"f?ét MDWa A |s VaI

Acc, Aib) Leu 11eNuﬂibmustesqme shban ti?itewhe‘?b%_'er#&’& h@4ithg sdB[géts 5L A-¢ Lys,
Arg, hArg, sis

CH2 or
dy, |3-Ala, Wtﬂ‘tﬁ') '”éé&ﬁ gﬂ%mm@eﬁ% me&@e»'nswban%écaﬂonacqncamﬁ@nac| d;
25 A is ls O[Orekd¥, @) Dixveflodia B5:301-P11,0m000; M, J 1P, epél lodtEiial biNs Gl (iFH2) ~

Yy, 13-Ala) Gaba,
) A %ciﬁae_&&%éwg%?néﬁ&saﬁéndﬁ%%@%zm B L

NR R ~~C(O, Léfe%rénfondiCBéHm oSpritgkevedag A1996 ;Dspf-ake)L)éfffec@men leré\ 9,
D or L-hArg or L-Om

o i () ) stasasdydgpengnt (kLF%m(ag@cBo?t N aeht £ a1 h65, 1987, Wefs 8.6 or

L- Arg, HN- CH( éGH2)DiabktEs BY13B8-345) 19882 MAEeverOR idaso eﬁeci.@é i Balerfe Gith ence

is i ndependentl sel CRﬂrom g 'O‘E gp consi sting .o | kyl, OH and

hal o (PR il M. OB} Eng e ot a0 802, pn D06 sl

(gHg >Z<)5hydr omrabe@snca@t ¥5: zamm;i’. n@g ' 2 neihai2AgHoRbd G§liktse Meveld- m(;@HZif “
is - ~ erein

is) i ndependeﬂ'lapcé}‘% §H bl%‘aéh("f?é'g_l& c@t aqgﬂgbet%% %6%;,,744@4%9 93)aRad

wherein f ls,mh;ﬂ@lﬁ @eemlcycérmbn pagPe chaxréhwwreumwtnwgﬁr ef BONDkbétRs 29
i ncl usive; eagh of i s, inde endemﬁyy sel ected fromthe roup

consi sting of “p[® 1(9C5Q9~§l @96) (a@n%b ReReRljy of §5 8¢ Be @ therapgytigadent.
napht hyl ({5 - C-) al kgLp-higdneweret:, méxa&h);aﬂwuﬁstamadmm iaGn')aath&ﬁlﬁa" (by) Of

E)Z/d;(r)]éy%hein Zl C~) 2 J&@@Qgen{;@jﬁlyﬂnﬁ’u %t agg J[C-l;]_l4 (I i5 a%c? rapu}/ ly degnradgg e of
(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 metabalically stable than native GLP-1.

20 Summary of the invention
In one aspect, the present invention is directed to a compound of formula
(1),
(R2R3)-A7-A5-A°-A'°-A"-A'2-A”~A"—A'5-A‘°-A'7-A"-A‘Q-Am-Am _A22_A23_A24_A25_A26_A27_
AZB_ A29_ ASO_ A31_ A32_ A33_ A34_ ASS_ ABG_ A37_ AJ&_ A39_R1 ,
25 )
wherein
A’ is L-His, Ura, Paa, Pta, Amp, Tma-His, des-amino-His, or deleted;
A% is Ala, D-Ala, Aib, Atc, N-Me-Ala, N-Me-D-Ala or N-Me-Gly;
A% is Glu, N-Me-Glu, N-Me-Asp or Asp;
30 A'"is Gly, Acc, 8-Ala or Aib;
A" is Thr or Ser;
A' s Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, 8-Nal, Cha, Trp or X'-Phe;
A% is Thr or Ser;
A is Ser or Aib;



Y(CH2) ~ N N-(CH2)gS02 C,)acyl, (C -C~)al kylsulfonyl, C(OX5) ~ , or Y(CH2)~
~ -(CH2)qg COwherein Yis H OHor NHz; r is Oto 4, gis O0to 4; , and XS
is (C -C~)al kyl, (Cz-C-)al kenyl, phenyl (C,-C~)al kyl) naphthyl (C,-C,)al kyl,
15 hydroxy(C, - C~)al kyl, hydroxy(C2-C~)al kenyl ) hydroxyphenyl (C, - C~) al kyl or
hydr oxynapht hyl (C, -C~)al kyl; a is, independently for each occurrence) an
integer froml to 4 inclusive; mis) independently for each occurrence, an
integer from5 to 24 inclusive; ' nis, ingependently for each occurrence,
an integer froml to 5, inclusive; 20 each of R and R' is) independently
for each occurrence, H, (C -C-)alkyl, (C C-)acyl) (C, -C~)alkylsul fonyl,
-C((NI—D(NI—F))Aer‘SAgQ)GWZ N~ -(CH2)f CH3 and R Z and R' each is,

i ndependent |y for each occurrence, (C, -C~)alkyl; -5 provided that: when
A is Ua, PaA“dyVeh AfcAtoherdleanis, Ne, Abe, Alelastidd; when R is (C, -C3)acyl,
(C -C)al kyl splfo8%) or THE( (NH) (NHZ) ) or -C(O-CH2 ~N-(CH2)f CH3 then R' is H
or (C -Cyalk 1'55 5 (1) _at least one amno acid of a conpound of formula (I)
is not the safeisa®endidhfiati ve sequence of hGLP-1 (7-36, -37 or -38)NH2 or
hGLP-1 (7-g36, ot a_plat ig) 0 1gh@rmula (1) is not an

anal ogue 051?) hpé_ggﬁz 9%2:) g;@ﬂo# P%B&%qg@%g_lgﬁﬂ% (7-36, -37 or -38)0H
wherei n a si nff’ds RIsiACEoNbide, liseEhasTiBsYalt Bhear XyPheia; (iii) a conpound of
formula (1) iﬁqu)gu(cﬁkr&?f@, Lys' ~)h@.P-1 (7-38)-E, (Lys28(N~ 1 o

al kanoyl ))hG.P-1 (/-36, -37 or -38)-E (Lys~ (N--al kanoyl))hG&.P-1 (7-36,
-37 or 38) - E, Aflis/Sl-AceGAR-Cliak Ayl ) ) hC sLP-1 (7-3fi, -37 or -38}-E,
(Arg~, Lys~ (jbe (8-36, -37 or -38}-E, (Arg~~~",

Lys~( N~- al kan%&l. %gﬁnG_%Pb)lA#%%& -37 or -38)-E or (Arg~~~',

Lys' ~( N~-H kahBys Mpn&ibpVal, Abu, 3t oAciherein E is -OH or -NHZ; (iv) a
conpound of f gl LV, AL Te, - L Ard: - { P-1
{7 15 36) - 37520?51%?88]@}3[\"_'2@ K\Aﬁg?& r;atb?'—l?lygs1 ;(srél gggtgédd}f;'r glr% ?ﬁgbgqgﬁéﬁcﬁ I sting
of 1 (a) (Arg28§0) AN CHICHPGE(Q);). (Lysx). (Ar9~, LYs'6). (Ar93,
LYsae), (D-LYgz)iz (A &rg’)hAr DoAY, ~N(RORYS. Fap( ' Lyay.");
(b) (Asp2'): g%'sal{yél B narh Q?Q?QA.)%';«@'?% %‘%}*a’2§‘?25°59'f‘?‘9%‘ﬁ‘é°58~?§&
(Tyr'), (Nar$QFis'), (Nalkyl-Hs'), (Nacyl-D-His') or (Nalkyl-DHs'):
(v) a compoungz@f gfuokdpiLay, (B of i§yshot @ conbi nation of any two of the
substitutions |listed in and (vi) a conpound of formula

. roups (‘a) to {d);
(1) is not (NARAs Rhey)etif al,g‘se%%Acsmb- Coper FHGLPL (7-36 or -37),

(Asp2' ) hGLP- 1a%{s 6 ARk, AiBNeuwONIel B8, TIBAE: Abd, /a6 PRe; 37) 25 or a
phar maceutical |y acceptable salt thereof. A preferred grdup of conpounds of

the i medi at efy 5 BlrefBidd6onpound is where A" is Thr: A" is Thr; A Sis
Asp; A" is Seay iTrp, B-NfI3-PAI, 4151, PAE ALS A bF CRg3 is A nor Au; AZ is
Qu, Leu) Aib ogr Lys; and A3' is Trp_ Phe qr 13-Nal; or a pharnaceutically
accept abl 89 saf\t is ki &5, AlBONIR, Iley thérT'SdPBﬁ’-dﬁpDrlﬁorc%ﬂfpounds of the
i medi ately faPeQQLINACEMMIReQ IIeC PRPAEI Ehal AlaVPaE SAKRE LS ofKUphét Me- G u or
N-Me- Asp; A 2 s Phe, Acc, |3-Nal or Aic A is Val _Acc or Aib. A 9Q.is Tyr
or ~3-Nal; A-ATsSLlels; AxchAse, %;HN@HQ(QHN'MR%U)‘C(% or HN-CH((CH,),-X*)-
C(O);
A% s Gly, 8-Ala, D-Ala, Gaba, Ava, HN-(CH,)-C(0), Aib, Acc or a D-amino acid;
25 A®js L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, HN-CH((CH,),-N(R"R'"))-
C(0), HN-CH((CH,),-X*)-C(O) or deleted;
AY is Gly, B-Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH,),-C(O),
HN-CH((CH,).-N(R"R'))}-C(O), a D-amino acid, or deleted;
A® is D- or L-Lys, D- or L-Arg, D- or L-hArg, D- or L-Om, HN-CH((CH,),-N(R"R"))-
30 C(O), HN-CH((CH,),-X*)-C(O) Ava, Ado, Aec or deleted;
A¥is D- or L-Lys, D- or L-Arg, HN-CH((CH,),-N(R"R'"))-C(O), Ava, Ado, or Aec;
X' for each occurrence i1s independently selected from the group consisting of (C,-

Cg)alkyl, OH and halo;



or Acc; AZS is Ala) Aib, Acc, Lys, Arg, hArg, On, HN CH((CHZ) ~
NNRR'))-C(O or HNNCH((CHz)e-X3)-C(O; AZe is Phe or 13-Nal; AZ9 is Ile or
Acc; A is Ala or Alb; Az is Leu, Acc or Cha; and A" is Val, Lys or Acc;
or a pharmaceutically acceptable salt thereof. 5 A preferred group of
conpounds of the imedi ately foregoing group of conpounds is where Ais
Ala, DDAla, Alb, A6c, ASc, N-Me-Ala, N-Me-D-Ala or NMe-Ay; A is dy; A2
is Phe, 13-Nal, A6c or ASc; A6 is Val, A6g.or ASc; A2 is Leu, A6c, A5c or
Cha;, A~is Ay, I3-Ala) Qu or Aib; Az4 is Ala or Aib; A~is Ille, A6Cc or
ASc;, A2 is Leu Afic, A5c or Cha; A~ is Val, Lys) A6c or ASc; A~ is A Db,

f3-Ala, Ado, 6y A D-Ar y;. . .an 3Ala do,
D Ala Ava) Asp, QE’H ig"ﬁ: @A‘%@P,gﬁ‘ﬂ&, N (Ell%z |\Y{”|’!€*’?é“))’l () 2 e
del et ed; or aCplhadmaemotinaiétyyaractdaptaldire GaJH ot ONeRf . A preferred group
of corrpounds of the i mredi atel y foregoing gr uu of conpounds is where X

for each occurrence is -C(OQ-; and R is,OH NN2; or a ~ 5
phar maceutical |y acceptabl e salt ther eoX™A refeNr'exﬂCg'tzd),u@H)j conpounds of
the i nmedi at eky foregojsng group of conmpounds pharmaceutical ly

acceptable salt thereof is where R is Hand R3 is (C, -C3)alkyl,
(CZ-C~)a(kenyl) (C, - C~)acy/"‘(‘Q C~) al kytsul fonyt, HO (CH2}2 ~ -(CH2)ZS02 ~
HO (CH2) 2 ~ - Giid- @@LcHg-NN CHZ) R—= ~(C|.p§-|2NﬂQ; _@g‘&referred conmpound of the
fornula (1) is where Ais RN a, /D %A b, 6c ASc, N-Me-Ala) N-Me-D-Ala
or NMe-Gy; A is dy, AZ |s Phe) a Nat A6c or ASc; A'e is Val, A6c or
ASc: A~ i % Lear)-@(@) NHRE, wheremaX* 5; indepeniientd N&acﬁd@‘.c@i‘erﬂebrc(@ JNH AI a

A b, A~
Cys). Asc or MO Bt -EEE AR Wisrein {7is, e PRisen el BRo feceans an ileots:
dy, A b, !3-fﬁdra1 t3294nki)sive; Al a, Ava, Asp, Aun) D Asp, D-Arg) Aec)
HN-CH((CHZ) " N | et
for e<(51£:h ozzcu argnocr)eglgﬁdésp'@ﬁe ecﬁptl)isglpcffd Faﬁqgg(@%%;g%d‘%“%%
(C -33)acyt) Chaigr) Gﬁz@ab)ﬂlkbﬁ!dﬂwheﬂvl(Cx -Co)alkyl( GapiEhid(C; NB&EWD f hydrBxy(C,-

accept abl r eof r a phatnac | e pr eferred
of the i d?éi")@h\)’?foreé\g @a%@ﬁﬁﬂ%ﬁ s whBYHORP ?\eﬁy'f S
N(CH2)t CH3 or a C~)acyl, (C C~) al kyl sul fonyl or pharna ut| caI I y
acceptabl e salt thereof. A nore preferred conpound le 9é‘i‘) i s where
sai d corrpoundw;idSo@haiaﬂ’tﬁyl@-d,@)a&Ql;%ohérmmzaandRP&*( ﬂ)@r- G&le@,

((1va- HEPES-Hi's)') Ai bw) hGLP-1( 7-36) NHZ, - (( Nu- HEPA- Hs)', A b ~)hGLP-1
(7-36)NHZ) ~(Ai b, 13-Ala' )hGLP-1(7-36)NH~, (Aib''s, /Arg\w,
Lys' (Nrtetradecanoyl ))hG.P-1 (7-36) NH2, ~(Ai N‘(CHQ)Ng , N- -(CH,),SO,-

Lys" ( N~--t et r aglegapoy |§)&%Rﬁgqf?ﬁg Eﬁ?’kﬂ bw', ArgXt/ or

Lys' ( N~-t et r ad&cahoyl (A b' 35, Argz",
Lys' (N~-decanoyl )) hG/\ (7-36) NHZ, (A b~'s, Arg-w,
Lys' ( N~- dodecyypeH .N)nyl )ml(@_-P) 1c0i- 36) NH2, (A b~'s,

s (N (2- (8 et ridetyl £ pipethzt nel et Wl WS b"qufng’ Wik Bl
Asp' (1-tetradgeyixand mc)-dzgﬁu&i,l({@-@,@)amb‘aw phenyl(C,-Cyo)alkyl, naphthyl(C,-Cs)alkyl,
15  hydroxy(C,-Cy)alkyl, hydroxy(C,-Cy)alkenyl, hydroxyphenyl(C-Cy)alkyl or
hydroxynaphthyl(C,-Cy,)alkyl,
e is, independently for each occurrence, an integer from 1 to 4 inclusive;
m is, independently for each occurrence, an integer from § to 24 inclusive;
n is, independently for each occurrence, an integer from 1 to 5, inclusive;
20 each of R and R'" is, independently for each occurrence, H, (C,-Cy)alkyl, (C;-
Cyo)acyl, (C,-Cy)alkylsulfonyli, ~C((NH)(NH,)) or

/N
-C(0)-CH;—N N—(CH,),-CH,
— ; and
R'2 and R" each is, independently for each occurrence, (C,-Cy)alkyl;



(A b~"s, Arg~~'~, Lys'(N--tetradecanoyl),13-Ala")hGP-1 (7-37)-CH or
(Aib''s, Arg~~", Lys'(N~-tetradecanoyl))hG@.P-1 (7-36)-0H, or a
pharmaceutically acceptable salt thereof . Mre preferred of the

i mredi ately foregoing group of conpounds is a conmpound of the fornu'ia:

(A b~"s)h@P-1 (7-36)NH2, (Aib, I3-Ala's)h@P-1 (7-36)NH~, (A b~'s, Arg-S,
Lys~ (N~-tetradecanoyl ))hGP-1 (7-36)NH2, (A b.3s.3, Argze-,

Lys' (N~-tetradecanoyl )) hGP-1(7-38) NH2, (Aif~'s, Arg~'"',

Lys' (N~-decanoyl ))hG.P-1 (7-36) NH2, or ~0_ (Aibe~'S, Arg~'")

Lys' 6(N -tetradecanoyl ), ~ A a")hGP-1 (7-37} -OH, or a pharmaceutically
accept abl e S?r&vr&&?{rﬁgf Anot her nore preferred conpound of formula (1) is

wher e saldc ound I's of the formula: 5 (Aib''s, A6c'2)hGEP-1 (7- 36)NH2
(Ab''s, d uZNr)dm(l’F?sllrg RPBBYMNMB; themRSIhdR3~a$e) Hékedl (7- 36) NH2; (Al b"'

Gue') Ac’ DBP- Lekr-3) M2 LAy S 1o, o Qhbrdd "Ry nrS) %

Lys' (N ’octanoyt))hG_P- 1( NHZ; (Al b~ s Arg~ )

L N - decangy, LysZS, Argue'",

L);C: g(N decano@%)h P- (7- _legfl-q 3 Ar gi~3 (guAI as,

Lys' s(N - Aec-decanoyl))h (7 36) NHZ 1 5hegmRB’ ré erf@gag)afkyl Ava")

P Nt Ty ROME kPR Gl 02 oo ol iRt Bt 1%%%39) b
}Ar %Iz' ", ) Ih3 Alatise sépusiee of AGAP;1(AGH, SV uEl-88)NH, 6r BGLRFLT- 380-3(7@5’38)OH
3-Ala's)hCGL

3T o &) e s pAmERIAd B rolrdis 1 5 et e Abae oh PR BT Al i b 7
:_~- AI a' s?Ath_FhGLCI;(_IZ(?ﬁe JNBZ pr ZE)(DHwaerérelaZErnglé posMian Isa)smieﬁ-sllbétﬁu@&)awbﬁ% (Al b,
a6 i Al 2 FempRlsdiet phiya  ds (g argEr Tysoh@Le 738 E s

ID ArAI g") hIGbP- ]a(lk?‘anBzI))NSQLP -B(F-36A-B7 Br,~383-EA (Bys§)(NGtharroy@)7h@B=) Marzaeg(-m;1 tbr%— )
(7o (ARE L e s e R R T 985 Br ST [ DA

| 3- Al @' ~) hGL Raikendy BHEURR] (8-36, 637 GrABB)-Ef GArAPAS Lysa(ty.-plk@hdy)IhGLP-8)36:1237 (Al b,

e SR LB TR B £ -89 G U

(A b8~35, Pheiv) h@ompbiiid 36)aNiidia ()46 hot Z'-hGLP-1)hE8,R31T (07 -IBHMHZ' heupbwy

(NaA: i) h‘% < 7373%@1?5’2 F{eﬁf'?‘?{e'('# é%?ﬁ\ﬁ-ﬁed Fﬁh%rggﬁirp%‘s'?ﬁwu 7- 36) NHZ;
(Al bw, Nal ~~") (eL(Rrg*®) KABﬁ))NKNg"(”’%l liLys¥), (Arg™3 (LUys*Hel@agttiy LysfHAIRLEE?: 36)
Eyg ( §\IAI 3odec2rrgyl f)%%.@lfr&e) @%?ﬁh)zlp%rp r%@@“%@‘ggr 31(50 de?lag\(l)vyl SA\; EVC\EILPl
(7-37)-NHZ2; (A Kh)z(Aspf‘B Ala's~", Arg', Lys'(N -octanoyl))hG@P-1 (7-39) N!—IZ
1£§| RI a?r gLys (N(C%dﬁ‘clgén%;? R&EQC(P%%})M%% 7(2I7%)NH§J ggf‘-{-bg ﬁggAl as1
Lys" (N - t28t r ade¢dn@yt’), )(N@d?l—ﬁirs( 7B akK-RIs”) oN-acybiaHishows Niadeyl-DyHislgic ept abl e
sal t thereof. "(v) a compound of formula (I) is not a combination of any two of the substitutions
listed in groups (a) to (d); and
(vi) a compound of formula (1) is not (N-Me-Ala®)hGLP-1(8-36 or -37), (Glu'*)hGLP-
1(7-36 or -37), (Asp?')hGLP-1(7-36 or -37) or (Phe* )hGLP-1(7-36 or -37)
25  ora pharmaceutically acceptable sait thereof.
A preferred gro'u'p of compounds of the immediately foregoing compound is
where A" is Thr; A% is Thr; A" is Asp; A" is Ser; A'is Ser or Lys; A% is Glu; A® is
GIn or Glu; A? is Glu, Leu, Aib or Lys; and A* is Trp, Phe or 8-Nal; or a
pharmaceutically acceptable salt thereof.
30 A preferred group of compounds of the immediately foregoing group of
compounds is where A® is Glu, N-Me-Glu or N-Me-Asp; A% is Phe, Acc, 8-Nal or
Aic; A™ is Val, Acc or Aib; A® is Tyr or B-Nal; A® is Leu, Acc or Cha; A% is Ala, Aib



Anot her nore preferred conpound of formula (1) is each of the conpounds
that are specifically enunerated hereinbelow in the Exanples section of the
present disclosure, or a pharnaceutically acceptable salt thereof. 25 In
anot her aspect, the present invention provides a pharmaceutical conposition
conprising an effective anount of a conpound of formula (1) as defined

her ei nabove or a pharnaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier or dilugnt. In yet another aspect) the
present invention provides a nethod of eliciting 30 an agonist effect from
a GLP-1 receptor in a subject in need thereof which conprises adm nistering

to said subje fsf un ) ef i ned
her ei nabove o(rai'l@g §r Hgggdu;A?ocam rga's'cgfé ?’é\#r@ al'-@l‘ ?h&reéﬁ( g b?f‘ﬁg
aspect, the pH&&EM(GhRDiCHR): omﬁi@soraﬁ Vet Wotisdie arrAeat Afgs dlalios Ais A™
selected fro n ds f
-10 obesity, m’ﬁt E%uag{odr%olbqnacg‘g i%féeé%‘{@ L;Egog?\ é’r%%ﬁ%ﬁace&w&%‘:ﬁg %E ?‘?{5
di sorder, art NP@"?P ost eoporosi s, central nervous system di sease,
r estenosi ss_neur 0degensEabd oy éﬁe&ﬁpomea&f el it GO e;&e & oS o
failure, nephrotic syndrone,™ cirr oms@ogu nonary e and
di sorders whelcOmpouUnds & whate &f iohlaoP-Alactibi Abalkadd, - Mes’klaeN Mé-0- é\lasmm}lect
in need theregj ris d S J AR 208 tive
amount of a corrpr}’n %Q%N'PrA FSPH% NH' A ?r% efig:\%éz%)g\%e&%sc A g L&,
phar maceut i calA6g, ASe @ptCe) ézzs}&IGﬂYt éllae@lu oAb &f‘cisrAdal onith Af® i lle,hase or
i medi ately fQreeges: tfad

R o S AT AS g W A R oL DR AR A ISR AR B2 1

di abetes or Typ abet es e ex erm ha
acid, all 1@.bbl’°@¢l Aﬁpoﬁs’\fg or @ly; And)A’Gfs @h‘l AD, é!eNas Ade, DHAla Avas AspsAur Bt and
for the struc e § [ m no
acid (e.g. %]léb DQA'RI %%@H(ﬁéﬁﬁmfFﬁfng?O}né%gggtce?inga%ﬁ'rr@gc?%u\}?%[{lfon
stands for th@ceentablesatthereqfRzR3)- N-CH(R)- CO-, wherein Ris a side chain
of an amino acid a 151 s
Ura, Paa or Pta, mrKiWnFi@gﬁ&gags%éJ péﬁc&ﬁp&ﬁuﬁgpgdtrqg? H}f“r?eéds%él empé’u nga and
Pta are consi GeMPQUAdS is where & farreash asAuTRNCAdS dE(0)Anand BBlSNaH orNNld,; oCtaa,
3-Pal, 4-PBal fﬁgﬁ s of the follow ng a-am no acids:
4-am nophgﬁyl gﬁ%uﬁéﬁly%&& éﬁéﬂ ?‘E egﬂl ne, norl eucine)
cycl ohexyl al ani ne, A Prefemsd |9ml-|ﬁ>y0f) mramun@s Qf3th64m]m9¢dl@tehyﬂo)'%ﬂm geourndf

but i
2 am nol sobut ¥hiraoRRhdler 4 BRARGELEN acsOyiChBa BlraG 1EGhHRT KH hoRe i o

Ura i s urocani acetlc

“tr ans- 3- { 3- pyEi-GyaidciOriGsdaliery (Crremadyis (G <Cualkylsulfonyl,

N, N-t et ranet hyl am di nohi stidine;, N-Me-Ala is I\I—rrethyl/aJ_{nl ne; N-Me-Ay is
N- et hyl - gl yci ne; srs NR Tl e
tert-butyl glycine; N&i\)/ﬁcﬁgsk @gé%tﬁgﬁz ?‘@?ﬁ%@ w gllj'{z;ﬁ:gl'ani ne;
Onis omthine; Albis a-a |sobutyr| c acid; |3-Al a3 | 3-alanine; 25
Gaba is ;~-am nobutyric acid; Ava is 5-aom noval eric acid; Ado is

12am nododecanoic acid, Aic is 2-am n0| ndane- 2-carboxylic acid; Aun is
11lam noundecanoi ¢ aci d; and Aec IS

4- (2- ani noet hyl ) - 1- car boxy metthi (ipgeNazi n N-Q¥,-E8r esent ed by the
structure: ~' What is neant by Acc is am no aC|d sel ected fromthe

group of 1 am no30 ro ane oxyli " .
1-am no-1 Q:ycl obut a‘%gﬁeﬁgrﬁfg @oéaeﬁ ula ?\? s w ere *’is Ala, D-Ala, Aib, A6c,
1- am no- 1- CyC|Kﬁl$ N—Hﬂeﬂarmbmta acN{Mé-eW;)«” is Gly; A'? is Phe, 8-Nal A6c or ASc;

1. am no- L. cycil %?M@éb@%f\?é? b 45ER53 or Ghay A% 5 G Sl G or Al; A

cycl ooct anecari$da/bi Aibpa® s I(eXB6} or Ad A&zlarUenpAac ossclanrmmaAé’oaMabxyBJ Abaci d

hyar bxynapht hyret s A nayNBo AR AR, Ky A QB B e s T e, SO A4 f or

-C=0O-XS. Esanphdi AlECA0axXEsp, Min)@eAsh) D-Agy, et\ewu-iN CHI((&Q)“tM(R'%BI-SZKOHDd

phenyl propi ony ant by Lys | kano is re resen

foll owi ng st rk‘?}\/\aa& Ctjor ear%%cwé'nce 3 ((Rb? eﬁprg SFHAE &fﬁg ggntk'hfe
Lys(N~-al kyl sudref omylR' i 8 @HON NBHCHR'™H il HOPC,0)akyait ( ag)alkydtselﬁbriyy bhe
follow ng structure: is neant by Lys(N--(2-(4-alkyl-1- p| perazi ne}-acetyl))
is represented by the following O CHs NN N~n H N structure: H O Wiat is
meant by o Asp(1l-(4-alkyl-.piperazine)) is represented by the following O
N~ CH3 ~N | structure: HOis represented by the foll ow ng structure: Wat
is meant by Asp(1l-al kyl am no) O



N~CH3 C)n ~N 1 | HO _ Wat is neant by Lys(NrAec-al kanoyl) is represented

by the structure. -12 ON-N-N-N CH3 /~N ~ ~ Ol | H O The variable nin
the foregoing structures is 1-30. What is nmeant by Lys (Ns-ace-al kanoyl) is
represdnted by the structure: OONNNGCHs H~n ~N1 ;I HOJ5 The full

names for other abbreviations used herein are as follows: Boc for t

but yl oxycar bonyl) HF for hydrogen fluoride, Fmfor formyl) Xan for xanthyl,
Bzl for benzyl, Tos for tosyl, DNP for 2,4-Adinitrophenyl) DV for

di met hyl f ormam de, DCM for di chl or omet hane HBTU f or

2- (1H Benzotriazol -1-yl)-1,1, 3, 3-tetramet hyl uroni um hexaf| uor ophosphat e,
DI EA for diisopropylethyl am ne, HOAc for acetic acid, TFA for
trifluoroacetic acid, 2C/Z f&r 2-chl orobenzyl oxycarbonyl) 2BrzZ for 2

br ompbbenzyi oxyC&Oh€HYI—NOc HexNfofCH))e@ti,ohexyl , Froc for

9f | uor enyl nmet hoxycar bonyl\)_I:lGBt for N-hydro r#) ,zot r| azol e %nd PAM resin
for 4hydroxynet hyl phenyl acet ani donet hyl " res3 %11 PhRYN3peutically
enconpasses flaumpmablebélmhebeobrono and i odo. The term (C C~) hydr ocar bon

noi ety" enconpasse Kyl nyl and_a nyl) and in the case _of. 3l kenyl
and al kynyl there ye &Ez/e-f ’e;ég. éih%m?‘g%te}gﬁxﬁ%f’%g CRU‘é’ﬁt‘?‘i% 'Vgheé‘f’ 'ﬁZﬁot ed
herein by another format, e.g.) (A5c' )hG_P-lig}i/’dﬁ-NHZ with the
substituted am no acids fromthe natu ence bé en the
GRopcH H%é Hobr ovi

first set of parentheses (e.g., A5c fo 2in reviation
A P-1 neans g%wbnéa‘r%e)awglpulfml- o hGLP-l rreans man gl ucagon-l,idrea

peptide- 1. heses refer to the nunber of am no
aci ds pres‘:ent Q%gﬁpcea fgé}?e%%behseal&ﬁ%fgl (7-36) is amno acids 7 through
36 of the peptide @aquermefef'red compaund@fFerindia (ITisewlssre seidomnipound @ Bf the- 13 1
(7-37) is |IS§ ﬂ»‘ Mbj sov ., Int. J. Peptide Protein Res,. 40, 1992, pp.
333-342. The (&9 (‘Eﬁ:atl on in hGP-1 (7-36)NHZ indicates that the
C-term nus of (AihE*)h ahPl-‘dé-SB)i\ll-&m dated. hA.P-1 (7-36) neans that the
35 are Gy and e TEET. A, OGN Lol o Ton T pepti des of
this invemi of(hbﬁEFbQ&Hm)eﬁm"@mGl)P H7 2By sol i d phase peptide synthesis.
See, e.g., St 38 Solid Phase Synthesis (Pierce Chenical
Co.) 2d ed S%@itﬂ)ﬁ'% MGLbPei 7%6&'?% R2 and R3 of the above generic formla
may be attachédibtd ArgB>f Lys(MatetradesanoyBhGLP S (TBENHani no aci d by standard
met hods known: j.Qssk art r I e.g., (C -C)alkyl,

(AB U@r rLyssiiflie é@%&%{i@ﬁéd‘ﬂ o 79%65&@?

may be attach usii n r'oxyal kyl groups e.g.
( C, C~) hydr oxy &Y YY, Amf’hus)”(bbtmvmmew))oem@(maommve al kyl ation wher ei n

the free dr s g0 t ester. Acyl groups,
e.g. tﬂé/ rr?m6 5 'Qrgttaﬁ%éaﬁﬂ ﬁ’ééaﬁ%a‘%ébpa\g}?s reé acid) e.g. Y EgCCI]F—)D to
t he free ani néAle”t/kre”N EY@(NedNenmesaﬁbe)@@h-EHW3Wzng the conpl et ed

resin with 3 aae ul:uV S - he

di i sopropyl Ca?ROdI i'mde’i ?ge %204(4%:3&&& x@@é&%@%ﬁ@%em 11‘(7 3@'\”1 I ee
aci d cont ai ns (Aibt¥ eArghyd Asi( 1g{ﬂé@ttﬁde@@'per@mﬁmhﬁkﬁpﬂwﬁ)Wzop| oni ¢ acid,
caut val ent 5. o MBCEA AR AR RGER. RAAINADS! 2 TNHD) . the

synt hesi s 20f t(h@"émfgifﬁt Lys¥(Me-tetradecaney!), Mﬂﬂhﬁtl’d@m ohich i s coupl ed

to the MBHA r fas A (47 FCOOH) the synthesis of
t he peptide sgafrbts WI E%Q(N eﬁ% % %L@h”ch S Coupled to PAM resin.
For this part|%almf@@@§)lcailym¢eﬂiab&qiﬁﬁvt5ﬁ@6fs of Boc- HN- XZ- COOH) HBTU and
HOBt and 10 nol ar %Weﬁ f il | S Phi REmbbikds & about
8 hours. 25 The protect eg )lfj t Q Stidtely B%goﬂ?g?d?lb o

1- (N-tent - but @QWQ&%QWG&M 1- cycI ohexanecar boxylic acid (Boc-A6c- OH)
was synt hegi z s\HAlp- »)./saeﬁﬁlg(o 133 nol) of

lam no- 1- %ycl gﬁga g:L%r P(o %PI c acid (Acros Organics, Fisher Scientific,

Pi ttsburgh, PANDAGARSGR-AT-36INHd0 m of di oxane and 100 n of water. To
it was added KH“’ Rfq?2 O} tg‘g@caﬁ WhEOP. 1\ RSepl €d in an ice-water
bath. 32.0 g Q ! mz 3 zlx,g!lg o di-te QH’ yI‘-(%l c)(aNr}gonate was added to this
sol uti on. The (N,tactl 61"\9 m %{Yﬁr@“\kﬁ?dﬁﬁ‘ﬂ%’ﬁﬂ‘%%?(ﬂr%w at room tenperature.

Di oxane was t hagesseppyed |Yegl.-de&MdpIPHGRPeR38BNHLEP . of ethyl acetate
was added to the remal ni ng aqueous solution The m xture was cooled in an

i ce-water bath. The pH of the aqueous |ayer was adjusted to about 3 by
adding 4N HCI. The organic | ayer was separated. The



-14 aqueous | ayer was extracted with ethyl acetate (1 x 100 m). The two
organic | ayers were conbi ned and washed with water (,2 x 150 m ), dried
over anhydrous . MgSO, filtered, and concentrated to dryness under reduced
pressure. The residue was recrystallized in ethyl acetatel hexanes. 9.2 g of
the pure product was . 5 obtained. 29%yield. Boc-A5c-OH was synthesized in
an anal ogous nmanner to that of Boc-A6c OH O her protected Acc am no acids
can be prepared in an anal ogous manner by g_person of ordinary skill in the
art as enabl ed by the teachings herein. In the synthesis of a GLP-1

anal ogue of this invention containi ng ASc, A6C and/ or Ai b, the coupling

[ is 2h be. h ly foll
them For thd*Eynt nédbe of Of e eds el S B RFEr BT mitl) 2and

DEA (1.0 m )phanﬂaceﬂthiWFacaeMabisesdltthere@‘act with the Ntermnal free am ne

about 2 nour s. - S st el orfRled BHRBOUR SEBRUE TS RRG L poirtr o

can be attachitheformble: free am ne of the Nnterm nal am no acid by standard
met hods knpo Blast RR.3 npl e, al kyl groups, e.g., (C -C~)alkyl,
can be at {ga\(,:\ﬂAl u’silqﬁc %éhucgﬁvg@zkyl ation. Hydroxyal kyl groups, e.g.)

( C, - C~) hydr ox(piP Ry Glu*p@LR1 6638)NHat t ached usi ng reductive al kyl ation
wherein the f js protected with a t-butyl 20 ester. Acyl
groups, e.g. (AR Wﬁ%gﬁr‘lx[)ﬂ5§wéched by coupling the free acid, e.g.,

X COOH, to tHAIbFeGILRAGE IGLPRET6)NM I nal ami no acid by mixing the

conpl eted re h 3 b ts of both the free acid and

di i sopropyl cgy\@o\é&ﬁ" A@r)ﬂéLFq@T\éﬁtwc%I ori de for about one hour. If the
free aci docorfiffisAwgtt)aGLRVIGT-8RINH oup) e. g.) p- hydroxyphenyl propi onic

acid, then t gRu W|th an additional 3 nolar
equi vaI ents gngOSg'l éﬁ%&%&gﬁf’%h@egﬁzéﬁ fivention can be tested for
activity as QA&P-Arﬁmd_ly@’g(Nmawq h@LFon g oq.p the foll owi ng procedure.
Cell Culture: RIN 5F rat Al psul [ nona cel | s # CRL- 2058, Anerican Type

Cul ture 30 CdNbectlrﬁn AR adY8S N‘\mﬁa"@ﬂ)}?&s&‘ﬁb@)@"-ap 1 receptor, were

cultured in BIES fii 28 NE ?B%E DVEI nt ai ni ng 10% f et al
cal f serum ?ﬁll nt a{s@%‘!at}ga 3%03 W’)H%ﬁ%:\%ggﬁﬁt nosphere of 5%
CO~/ 95% dbr . (R@&isdim’é‘anelvagf Aol ihGIRAGT-a8WLner e prepared for radioligand
bi ndi ng st udi gged q2eulp omaani t IINcells in 20 ml of

i ce-cold 50 TrIArgHCIES‘p m a@g@aﬁqé@ ﬁfV‘éstbury NY) (setting 6,
15 sec). The (H@ﬁﬁ@égﬁf‘eéunﬁ@hﬁLﬁa‘E(ﬁéa)Nm ce by centrifugation (39,000 g | 10
mn), and thqA{m&J %ﬁrlﬁ e resuspende i in 50 MM Tris-HCl, containing
2.5 mv Mgd 2, 8 a(5:| racin 5 gma Chemical) St. Louis, M), and
0.1 %SSA FdAlbés%r >, 8tAl u.d't)é\spﬁ Avat )Auné"br@wrd%a@)w-lzv\nh 0.05 nM

("~1) AP} (7 ) LI5:'1 p,New Engl and Nucl ear, Boston, MA)) with
and Wlthozé Ggﬁ %@%% k)el ed cfo eting test pepti des After a 100 mn

i ncubati on (Z§et)B‘Méﬁﬂhﬁbﬂﬁﬁﬁe)“l")ﬁﬁ-1 (7-36) was separated fromthe free
by rapid f||t Bi lzztzhr PG (7L HS (Brandel, Gaithersburg, MD), which
had been prev?\%us gusog%egh)hgi Bgl yét hyl eneimine. The filters were then
washed t hr ee (GivieA V\RHGLFS1%3®NHquots of ice-cold 50 MM Tris HCl, and the

bound radi oaghjpeitpert RaRPdcPP-{(PReiNil ers was counted by gamm
spectrometryc(h 'Ty)é éKB Gglp't hér?garg‘) MD). Specific binding was defi ned

as the tdal 6’@.51—19@!3-&33(’)7%1(5&@0!& #1i nus that bound in the presence of
9000 nM " ~ Egg&]ys@?BQ@au)ﬁgqﬁtﬁm%mrence CA). The peptides of this

i nvention can ded 1n the fo har maceutical ly acceptable salts.
Exanpl es of s@ééf, ls&é bey’hA-HlggE) h(Bl-R 1€r%5)h|gb linmited to, those formed with
organi ¢ aci dsai. §:Arg &@LPC-‘(-/]_ mal efic, citric, malic, ascorbic,

succi ni c, ben20|c anesulfonlc toluenesulfonlc or panoic acid), 20

i nor gani ¢ am(d@’(fé'%a” Dhétg ORGHBN(TC3BNHY, sul furic acid, or phosphoric

aci d), angy pojaywer BcAlé“s}h@iP(ﬂ7%)Nﬁann' c acid, car boxyrret hyl cel | ul ose)
pol yl acti c, pm%%l ycolic) or copol z/mers of poI ylactic-glycolic acids). A
r

typi cal met hodh 2Ny, AreSMELR(7239B5ti de of the present invention is

vel I known in e @[Naandp\@ia_n Hngqqp_@gmﬁhed by standard net hods of salt
exchange. Accor di ngluyzr & pept| de of the 25 present

i nvention (thebRayssaT 8- '?"éslhci'sp FWO:I"ﬁ)Nh‘e purification of the peptide by

usi ng prepar a(A,BaeLWL@,AlgismbupmmjszNﬁfA cont ai ni ng buffer solutions) can
be converted into another salt) such as an acetate salt by dissolving the

peptide in a small anmount of 0.25 N acetic! acid aqueous solution. The
resulting solution is applied to a sem -prep HPLC col um (Zorbax) 300 SB,
C-8). The colum is eluted with (1) 30 0.1 N amoni um acet ate aqueous
sol utlon for 0 5 hrs ) (2) 0. 25N acetic aC|d aqueous sol ution for 0 5 hrs

NN a2 A NN o ~rN o,



95, pp. 325-329; and Todd, J.F. et al., European Journal of i nical

i nvestigation, 1997, 27, pp.533-536). Thus, the adm nistration of the
conpounds of this invention 5 for purposes of eliciting an agoni st effect
can have the sane effects and uses as GLP-1 itself. These varied uses of
GLP-1 may be summarized as follows, treatnment of: Type | diabetes) Type Il
di abetes, obesity, glucagononas, secretory disorders of the airway,

nmet abol i c disorder, arthritis, osteoporosi-§; central nervous system

di seases, restenosis, neurodegenerative di seases) renal failure, congestive
heart failure, nephrotic syndrone, cirrhosis, pulnonary edens,

hypert ensi on(Aigndg-pliaypmfr)ﬁgg\pg(ﬁhg\)mﬂg reduction of food intake is
desired. G.P-1 anal ggues of the gresent invention that elicit an antagoni st
effect from &Bukliect : SxHI b RUded(r¥PINHrieati ng the fol | owi ng: hypogl yceni a
and mal abs~oyfbt ARYHHGOPE (A38MH,at es Wi th gastroectony or small bowel
resection. ~ 5 Accordi n(r:jl3 the present invention includes within its scope
phar maceut i c%‘bc&’b‘@sif\%ﬁéek%ﬁﬂrq?@i%i as an active ingredient, at |east
one of the compowmds, afah®hEuPa (7136)NH,; association with a phammaceutically
acceptable carrier. The dosa?e of active ingredient in the conpositions of
this inventi @ﬁ'fbhavyprlfe WGP -3 ver, it is necessary that the anmount of
the active i pap®di at HeLByGee3QHLhat a suitabl e dosage formis obtained.
The sel ected dosssgngggﬁends upon the desired therapeutic effect, on the
route of adniNPstr¥l onNClRrd(o3PMNe duration of the treatment. In general ,
an effecti veépjg@agg@-g#ﬂet NalfghacPi7-B6meH,0f this invention is in the range of
1 x10'" to 200 {gglégkqgé greferabl:@ 1 x101 to 7 00 nyl kgl day, which can be
admi ni st & ed (A8 "z ABngl ENGoELEr1Ur3ME i nto nultiple doses. 25 The
conpounds of (Ajpi8 NAVeMEGOPL1(a%6)NBI,2dM ni stered by oral, parenteral (e.g.,

i ntranuscul ar jsgt raggri toneaj, lnfravenous or subcutaneous injection, or

i npl ant), naé‘éﬂp,' v\)\éﬁjl 'nzlrl‘c,‘:‘LFr"égt'%@)N'%'ubl i ngual or topical routes of

admi ni strati pipend ya2NthachRbyMGLed (Asd)iRpar maceuti cal Iy acceptable
carriers to provide dosage forns afgéogri ate for each route of
adni ni strat i 6Nb**30Argd) Lys UdNSdrpanoY DASLPI(7-86MHAdM ni stration i ncl ude

capsul es, . t'abl.etss, o Rbslsd v ues-unhin . such solid dosage formns)
the active cgllr‘}gouﬁ%fgi S .;&%ﬂ%ﬁg%&pﬁ%})%ggﬁ(??géNl-iqhert pharmaceutical ly
accept abl e c@ibl,BrAlaticPerd (0-dacannyB)hALRA(B3E)-Nbl,; st arch. Such dosage forns

can al so conpl]se) ds5 hopnal cpractice | 1].0 substances ot her than
such inert gﬁ'bent%,%faé.ag.&gl{}gﬁsr 9 °y’)1@$a'zgﬁ@hy&ch as magnesi um
stearate. |n(Abe prgde RIAISANTH @B-octanBYIHhSLPOA7RHANR,, the dosage forms may
al so conprise _byffezrslung agents. Tablets and pills_can additionally be
prepared wit KABR#ASETT. BT .Ays. (N'idgeaneyh U3 PNHP oral administration

i ncl ude phar eyt LBal Ly, B EFM j _4$Rhe i ONS, suspensi ons,
syrups, ?(Ee giﬁ?xﬁrg cbht%?ﬁfﬁ'&é @r‘lg%a%gl uéﬁnb@ég%%éwkg‘sed in the art,
such as wat epr a hgirdaceutically acoeptableisaltitheranf. conposi ti ons can al so i ncl ude
adj uvants, such a i ﬁ'ﬂﬁdl 4 ¢ J and
sweet eni ng, fl avo?\ln\rqg{etén %gr %Irl}léana age“rﬁl’{dfsé.ﬁ @h@gggﬁ#g%@g&@gfg?ﬁg&ﬁ? this
i nventi on f othgdaarenspedificaliyl inuimerated i heneinbelbwdin sheerBxampiasueedionoof the
non- aqueous I S i r I s of non-aqueous
sol vents or \?}’gérﬁlég‘f %gag?%gbﬁg% agﬁéc% :ﬁlﬁ{%@%é%&ﬁét%y gﬁghgl ycol , vegetable
oils) sueh as ol i e andthemdaspeitn tbe | pregenmtatinventiamdpriomides t abplrarmageutical
esters such ~ . g i jyuyant s
Such as. pr oseOPaayonSefrEng M raRA0GmChES! IR abaih BF Bl Y) 2T 5
be sterilizedefiyed 1fferpiobavearnsl @, phammaceuticallyt Brearfable saltttbereat randaiani ng
filter, by i {bﬁgﬁﬂ&{eﬁib&?.aﬁ:@ﬁéﬁlb%%ﬂ?igh@tg&meﬁt.' nto the conpositions, by

[ or by

irradiating e conposi tions, eati ng the conpositions. They can al so

be manufactured i rintysbanethen agpest dhe peeseol inveatinprrsiided AsMeliPd 19f SHFINge

di sscl vedyi n S B6o0iS YALS! frod"a S 10feBEftoP iR T4 | stibjeldt F triBl BRI Wiicn

i mredi atel'y before use. 20 Conpositions Tor rectal” or vaginal

adni ni strat i cempriged AEMitistaling tuspidssubiact an affeetive o mf A 6pmMPAUNEds ti on
to the activ | ﬁg}:{?@ tdREntAble 3aft tHURESFI L Or'y
wax. Conposi ??@ﬂggglzrgggg@gaq{gfésu Ifﬁsgglhaaﬁg%ﬁ%@g??ati 0?1 a?eaal So prepared
with standard excilpidfirthenespeckribarpresent inveation pryidegra methodyofcls?aivafd of
this inventi 8 RRRliThbinShe ol Boisting!cH R 1 8b6AEE TpEPPSisbe@s, Such
as those desgir??él;agd él%n t er%Nowidr?lg dpateFIt'saand-ler??atent applications. U S
Patent No. 5,672,659 teaches sustained rel ease conpositions conprising a
bi oacti ve~agent and a polyester. U S. Patent No. 5,595, 760 teaches

sust ai ned rel ease conpositions conprising a bioactive agent in a getable
~form 30 U S. Application No. 0819?9_,7363 filed September 9) 1997, teaches

o, S D ) -



Synt hetech) Inc. Al bany, OR Exanple 1 (Aib'~)hGP-1 (7-36)NH2 25 The title
pepti de was synt hesi zed on an Applied Biosystens (Foster Cty, CA) nodel
430A peptide synthesizer which was nodified to do accel erated Bocchem stry
solid phase peptide synthesis. See Schnol zer, et al., Int. J. Peptide
Protein Res., 90:180 (1'992). 4-nethyl benzhydryl am ne (MBHA) resin
(Peninsula, Belnmont) CA) with the substitution of 0.91 nmmol/g was used. The
Boc ami no acids 30 (Sachem CA, Torrance, G4, Nova Biochem, LaJdolla, CA
were used with the follow ng side chain protection: Boc-Al a- CH,

Boc- Arg(Tos) O—l Boc Asp( OCcHex) OH, Boc-Tyr (2BrZ)-0OH, Boc-H s(DNP)-OH,

oo I\_/sls( 2Ci Z} g%ﬁ%% ysg%t%gca'g’ f’SHP %%c 245 gﬁ*et?ﬂ%"c BIRORPD- on,
Boc- A u( OcHex?ri"witSandogé@DOW%bﬁ( Fnetral Theervoud 9 systerhesidiseasss caestemsbigut on
for 5 x T i nioodedsier e HROMS MRAr D Sndberid PR Thiie, hepBRE (5 o
mol ) and DI Eyndiomentijrhpss. 4Plt‘|'120féﬁry Edeman dypentensioou phe diiserddérs whepeinahe '
neutralizati %d%tl&fh@f %Bt(htgﬁe teéééteEFrﬁ %%L@,ef%weh’tﬂe&bmmf. L SrisBs ™ -

except for the Boc-Al b-OH residues and OWI ng residue
BocLys( 2C1Z) - @nigisterBsctoriaid smct apy etthetﬂ@ amouns of augsinpaynd jafdermwda @) as

hours. At the I
treated with %&@%ﬁﬁtﬁ%ﬁ%g Zgg?n%r}éggla%%’gltcﬁgﬁ E%%%ISE% tﬁ&%M f\é@g
mn. to renov@ethed ahkie groagaisly fpfe@omgngmcé icwhere. tha Wisease being rtmbtelaas

group was thepq, &@%@Qe?%r'ﬂ@eﬁf&ﬁﬁé@@t with 100% TFA for 2 x 2 min. After
neutralization of t resin with 10 DIEA in DVWF (1 x 1 mn), the

fortnyi dioup on tWéths eexmpmowew-@emlramme@d il abbeeviations (eigt Alaa

sol ution of

pepti de-resi n@\/\%@h&ﬁ%’g&ﬁkﬁﬁtﬂ?ﬁs%ﬁ%ﬁ%ﬂ%&{@ﬁ(g%},@ed&uﬁgigcr; ﬁ&e?g& ressur e.
The final cl Rvadwe sids cdhaineoflBp amine rEcidgletheChe fariAla). Festhe Nﬂerm]nalEamlnoof HF
containing 1 (TR f :

vas romovad by % 17 SnpAeRof Hinds for i MR of (R MRIGR ot Rhefan R 8, T

10 mL) and ex2 pidetchaingfitan amino-gwd Frel R* amd lr'ﬁ_gre asmfpecpabm axoeptmben A’ t he
aqueous epst r aglyUeBaRuF Pld, FwG:) ESLHRBEPRESR rﬁg g%gm% l?:f'ag Baara% Plae

| i quid chromatography (HPLC) using a reverse C e co

(Nest Group, ERCABiCEMere m}ies-vﬁ@%@n@mwésA@tpuﬁétalwmlehcbat 3-Rekn- Pal
gradi ent (20% % I e a o] 0
mUmi n (Sol uti gof{n(pA&8 (\)/\agté e?r%ct)gr?tb gé:&ha:ﬁﬂﬁgl o Jt@éT@Agwég h&n'th\gS{dgie? girw nl e
cont ai ni ng 0.Ahenytaanipey) | B@mhtmglame ootieuninesd anmclmmanurtm B-(3-

anal yti cal 0 r aduct
| yophi | i zed té}f;rg gsﬁg‘m% ?@ﬂnﬂﬂy@#{éﬁng Eﬂ.tq’e853(5]?“?<5 Was ob al ng% © tl'JVreiIy
98. 6% bas®¥d o@thenainyine @ald ddlﬂmﬂbramaneyura is Goganic @c@ppggusn(agyngwgm)rmper

he cal ul at ot ol 20 aroriey CTRYPEY) Forl At The IS € et BB |1

Ai b~' s) hGLP- 1higtidias)NE-8@ i NemethyltalanjoeipbMedGlyHEREBethgl-glycine; N- Me-Glu s’

4- ( 2- hydr oxygt t, i.zed as
§o| Loy 5 SRt aiBloRYC g4 RELT RRERINIRERE: R 0d-sARb e R Sea el
resin (0.20 nteul-t)utwalaotrﬂt O tscorhmmq)mmmmd‘isdﬁmwpIaendlB-Alhes 3-alanine;
pepti de-resin treated . w B{ 100% TFA (2 ]2? and. washe w th
and DCM 2Phe £ é?n'?s""tal'fg?f’bt'f GFr:ﬁcldze@‘V ‘ﬁ Cﬁ%"f'fl’ M ° 25 -20

éf t ﬁlr wai hi nﬁamiﬁohlo%r@lw r?laelvl /archcs :jmsm?mdrwaltué-eaﬁambmd hacild; 23fummsl bmf- .

chl or ol- et hanesu C ri an nmo or about
hour. The resfRne4n ﬂﬁ%@lf a?"? ang Peg g WMVQRI'%WW HY-PIRGRAAN G ¢

2hydr oxyet hyi pi perazi ne for about 2 hours. The res is washed with DI\/F and
DCM 5 and treated with different r?@m@vzo mer capt oet hanol / 10%
DIEA in DWF and (2) 15% et hanol ampe | 15% % DVF) to renove the
DNP group on fepeesgntedpyestuFtHeand formyl group on the Trp side chain as

descri bed above belgh# id fRahtibyAcchi af lafAN@R8€d @bletled fRepthetodd Om-tahﬁhd’-eSI n.
Exanpl e 3 10 (Na HEPA- 2 The tlthe co

(HEPA is 3%-( %9‘8P(5§&¢8FW€’9"¥&° awséé\a% ﬁe%te'ét*tﬂr%’\' fAnpeRrhy °§ﬁ‘6’s g |aI ly
accordi ng to 4heniReacedu emdeé:cséﬂbda@wb | atidEx@me); e1%rﬁlﬁdﬁ-1@klbﬁ@<anecarboxyhc
((Na- HEPES- Hi s) A(d% P-1 (‘7 36%NH2 except. that . 2-b ace1t| 1.
anhydride is @59d i(ASH) ac -agpiney Mypigheptaneaarpaniq | 1358 1 ri de?mis
Exanple 4 (Aib, 13-Ala~)hG.P-1 (7-36)NHz The title corrpound was synt hesi zed
substantially according to the procedure described for Exanple 1 using the
appropriate protected anmino acids. M5 (ES) gave the nol ecul ar wei ght at
3325.7, calculated MW= 3325.8, purity = 20 99% vyield = 85 ng. The
synthe5|s of other conpounds of the present |nvent|on can be acconpllshed

.. o o e — -+ r



(substitution = 0.91 mmvl/g). The m xture was shaken for about 1 hr. The
resin was washed with DMF and treated with 100% TFA far 2x2 mn to renove

t he Boc -21 protecting group. The resin was washed with DM-. Myristic
acid (2.5 mol) was pre-activated with HBTU (2.0 mmol) and DIEA (1.0 nlL) in
4 mL of DMF for 2 mmand was coupled to the Fnoc-Lys-resin. The coupling
time was about 1 hr. The resin was washed with DMF and treated with 25%
piperidine in DM for 2x20 min 5 to renoveqi{-he Fnoc protecting group. The
resin was washed with DMF and transferred to the reaction vessel of the
pepti de synthesizer. The follow ng steps synthesis and purification

d f
D P LY AREEERSER (\36), 30T aftind. NS SohdhnBEa B RER ABE),
obt ai ned as almkhet@bosxglfpdnulwdwdtr%yaml me@b@@edy@hylaﬂaddevnm}@laikyl

e ght i 35nPie  derof FRee BRSO N o P ERai s s 4

Exam-, | es 6- 8CEReXihesdd-bat avemet H;rylmdmsam;iasdlpbemnpmpbhyl according to the

procedur e descri be a rotected mno
acid and t'he 15 apg\(r@gfﬁ’ @%@Xﬁagﬁ’ﬁgkﬁ%@ ‘%feF{?ﬁ %ﬁdr ﬁe? 'EBY

Exanpl e 5. Exanple 6: (A b~'~, CArg2, Lys" (Nrtetradecanoyl))hGLP—l
(7-36)NHZ; Yield = 89.6 ny; VB S) CH3577 2, Calculated MW= 3578.7; Purity
96% Exarrple 7: (A| ~~S7A ys3 (N~- tetradecanoyl))hGLP—l (7-38-)NHr
Yield = 63. 3 g, MS(JES) \= 3858 7; Calculated MV = 3819.5; Purity 96% 20
Exanpl e 8: {(\N} , Lys' (N~-decanoy| ))hGAEP-1 (7-36) NHz; Yi eld = 57. 4
ng; MS(ES) = 3521|5 | culated MW = 3522.7; Purity 98% Acid = decanoic
acid. The synt hekles & ot her corrpoundswﬁatt,gemggﬁtsgptLyg@mggkg,,gmfoﬁgﬂyt,gl ni ng
Lys(N~-al kanoyl ) residue can be carried out in an anal ogous manner to the
25 procedure described for Exanmple 5, (A b~'~ Arg~~'"'", \\ ,

Lys' (N~-tetradecanoyl))hG.P 1 (7-36)NH2. Fnoc-L &g}{\ ad is used
for the residue of Lys(N-al kanoyl) in the peptifde, wh|I Bocd-tys(2Cl Z} - OH
amno acid is used for the residue of Lys KIf s(N~ al I ~anoyl) residue
is not at the CGtermnus) the peptide fragrreN diately prior to the
Lys(N~-al-kanoyl ) residue is assenbl ed on thelresilh on the 30 peptide

synt hesi zer ftemesenTetbbxam@tbomagetradu& cor r'Elspo ing to the desir &¥hat

Usi 07 g. . oclanBiC A EREa T RRErERacAl) 8 repreiiued bl M oG

-22 Exanmple 9 (AibB'S, Arg26.", Lysi—dodecanesulf yI))hGLP—l (7- 36) NHZ

The Boc ammo acids to be used in_thig{synthWeshg ar e same as those used
in the synthesis of Exanpl ~TheNI r &AM no #0),residue is coupled to
the 5 resin manual | y/%pr a lshaker. 5 mmol \Qf_/f:rmc-Lys(Boc)-O—| i s dissolved
in 4 nm of 0.5N HBTU NeTorthe solution is added 1 nlh of DI EA. The

m xture i s shaken for about mn. To the solution is then added 0.2 mol
of MBHA resi ngguistd: tut i"bn -00 91 mmol 1 g). The m xture .i yisdtaisemebnr bgbout

1 hr. The resin is was DMF and treated wth 100% TEA for %xz.n‘into
renove théd Bo@‘sﬁpo?“e?f'ﬁ't‘?{?e%lﬁ))) ThE r es[FPTE hed™i t h anfP"OE NSt i s
added 0.25 mmol of 1-dodecan@sul fonyl chloride in 4 nL of DW and 1 nmL of
DI EA. The m xture is shaken [for t 2 hrs. The resin is washed with DW
and treated with 25% pi perjpdi n® i n fe.2 x 20 min to renovC the Fnoc
protecting group. The yesih i S 'th’DMF and transferred to the

reacti on vessel of t ynt hesi zer. The synthesis of the 15 rest of
t he peptide and purifi C procedures are the sanme as those described in

Example 1. Theg }?esesH of Qther conpounds, %&@Mﬁ%%&dﬁ-@ﬁ&laﬁﬂno
cont ai ni ng Lys kylsulfonyl) resi due can be carried out in an anal ogous

fide, while
of LyMJafEbthe

, tRe peptide fragment
Ns assenbl ed on the

is used for the 20 residue of Lys(N--alkyl sulfonyl)
Boc-Lys(2Cl Z)-OH anmp acid is used for the residu
Lys(Nral kyl sul fonyl) residue is not at the Ctefmu
i mredi ately prior to the Lys(N~-al kyl sul f onyl i
resin on the peptide synthesizer first. The apprlopri Ate akyl sul f onyl

chl ori de can he ciptediented by athe Lishowisg estruBiung:hesi'S | nt.) W ndham) What 25

o o BRSS! Ol eyl | 601 OB st

1- oct adecyl sul fonyl chloride. ' Exanple 10



(A be~"~) Arg~~', Lys'8(Nr(2-(4-tetrddecyl-1-piperazine)-acetyl)))hGP-1
(7-36) NHZ 30 The Boc amino acids to be used for this exanple are the sane
as those used in the synthesis of Exanple 5. The first am no acid residue
is coupled to the resin manually on a shaker. 2.5 mmol of Fnoc-Lys(Boc)-CH
is dissolved in 4 nL of 0.5N HBTU in DVF. To the solution is added 1 nL of
DI EA. The m xture is shaken for about 2 To the solution is then added
0.2 mmol of MBHA (substitution = -23 0.9t Mol /g) resin. The m xture is
shaken for about 1 hr. The resin is washed with DM and treated with 100%
TFA for 2x2 mn to renove the Boc protecting group. The resin is washed
with DMF. The 2-bronpacetic aeid (2.5 mmol) is pre-activated with HBTU (2.0

nmol ) and DIEA (1 nL)_in_4 nl_ilof bout 2 m n an s 5 added to the
akem” fo out NO%TM’NW%H\MW DVF. The
th 2

resin. The m xture¢ls

resinis then ¢reajed with 1.2 rrrml\_o.f_/pl perazing in 4 nL of DVMF for about
2 hrs. The reé‘f\'N S shed wth DVF and treated | of

1-iodot etradecane fofl about 4 hrs. After washing with DMF) the resin is
treated with 3 Mol ©f acetic anhydride and 1 ni of DI EA | mhé Vgﬂagfe BVF for
about 0.5 hr, The resin is washed o with DMF and treated with 25%

pi peri di ne i i DEECrEGPING, SIS isrila3C e MVhiatiis mpamnidy s NNBIQPB'@WQHOVU is
transfen-ed taprédahtedanahe sus@esel of the peptide synthesizer to continue
the synthesis. The renmining synthesis and purification procedures for the
peptide are the sane as t~, e procedures described for Exanple 1. The

synt heses of other conpounds of the present inventiop containing_ ~ 5
Lys(N~-(2-(4-al kyl - 1- pi perazi ne)-acetyll)) resi arff carried out in an
anal ogous manner as the pro ed f/or t\he ntk@qi s of Exanple
10. FnoclLys(Boc)-0OH am no idis -uged for Mhe rBsid 3
Lys(Nr(2-(4-aIkyI-1-pi/¢gra' etyl)) inth ptide, while

Boc- Lys(2Cl Z)-OH ami no aNd_i Sifused for the residue of Lys. The

correspondi ng i odoal kanelis ysed for the residue of Lys(N~-(2-(4 alkyl -y
20 1-pi perazine)-acetyl)) durrng the al kylation step. If the.
-Lys{N~-(2-(4-al kyl -1pi perazine)-acetyl)) residue is not at the Cterm nus,
the peptigde fragment imrediately prior to the

Lys(N~-{2-(4-al kyl - 1- pi perazine}-acetyl)) residue is assenbled on the resin
on the peptide syhrehbiinamesfionather abbeaviations Us@d hértirbare-gs fatlows:~BYc for t-

be used in { RVEORERIGEP HERr Ridblahliordyg Entiiribim ] Sa e RN ST <

of Exanpl e Sbeﬂbs Forctosy\sPRB-forB ) -diktroshenyk NI fqmmnetfwﬁom&mta‘mdww st

e L b e

sol utiontQ s o hemﬂwfonbpmata hBIEﬁ Yorudissapsopytetivdaming; HObctfo agdtie. To

t he solution ’9391 19)
resin. The mazfg?u?g@?%ra@ﬁ&&g&e%or out ?@ c&@h&@bkggl chbo ghzgéz DIVF
and treated @omebestexyratbpoyl, ZXQSHm(n tfor reIQMGﬂQH%Yh Bu ﬁmm eclfdrng Qr oup.

The resin is W@;O‘?&Fwe DI EA
(1 nm) in 4 Wam’gi%FWf/ or a t(s)fglt; BEbé}_ﬁwT gg?%ﬂ?&%@ﬁﬁr}g‘tl S
added t o t hehyd&rastmelhylphenylacetamidpmetbylfesit.ure i s shaken for about 1 hr. The
resin isqyashed d I etradecane for
about 4 h?rvg Aftgﬁ%égk}l{:;ﬂgia eﬁcﬁﬁg@sgeé’\frl%d?? g{:’s‘rtlrgnFB I%rﬂ{nro éaadtdgget\smth 3 mmol of
acetic anhydride ahe tgm?@fcmhmomrmnmmom "Darcompassesi i, alkenyhrandThe
resin is was i ne in DMF for 2x20
mn to remvg&?wédgﬂ%r%}gg?ﬁgﬁ)gggﬁﬂai@?ﬁg%r%sﬁq giwashed with DVF and
transferred to thé peptide job thiy inyeplionvis alse dpeeted herel) Myhanrathes fofrpate 8/%ti nue

the synthesi gaschReLPETRIFBING,, Syith hﬁ.%' %uﬁ&ﬁ%@H“ale?@técﬁHb pﬁaﬁeqw Eh%tJrer the
peptide are the sane as those for the esi s of le 1.

synt hese20 of segurRsce piaced bateepithe fest 5?%@é?@ﬂ'eﬁth%iﬂﬁt(?-&} RefIes éta i héLe-
Asp(1- (4-al kyh prn@e,{b%zém&ah aLP- Gnsgalas(gﬁ:c%bm.pé Bg‘ﬁ tRieL NNGLP-GThehM Huffan

carried out in an anal ogous nmanner as procedure described for the

synt hesi s of geagqn-tel peptdet- I\B?)(’U‘ﬂtm? W@?” Hie crasentheseBUpieOH al o
acia is used nLﬁ{beF BarhiRd 'agfdg p?éseﬁ@ﬂ(tﬂie b@pﬁ’dé\fﬁ}é ?" RELRA {‘ﬂ-@h) isO4mino acids 7

G u( 1- (4-al kyl pi perazi ne)) e Boc Asp( CcHex) - OH or
Boc- G u( CcHexXhroagh é@n%@’%@?ﬂ'dﬁsseeﬁwef toF hupany @GPty seayense feg B e
correspondi ng i odoal kane is used for the residue of

Lys(N~-(2-(4-al kyl 1- pi perazi ne~acetyl)) during the alkylation step. If the
Asp(1- (4-al kyl pi perazine)) or d u(1l-(4-alkyl pi perazine)) residue is not at
the Gtermnus, the peptide fragnent inmediately prior to the

Asp(l (4 aI kyI p| pera2| ne)) or GI u(l (4 aI kyI p| pera2| ne)) 20 re5| due is

o o o p— o A~




-25 vessel of the peptide synthesizer to continue the synthesis. The
remai ni ng synthesis and purification procedures for the peptide of this
exanple are the sanme as those described for the synthesis of Exanple 1. The
synt heses of ot her conpounds of the present invention containing 5
Asp(1-al kyl am no) or G u(1l-al kylam no) residue are carried out in an

anal ogous nmanner as described for the synthesis of Exanple 12.

Fnoc- Asp(O-t8u)-OH or Frnoc-G u(O-tBu)-OH am.no acid is used for the residue
of Asp(1-al kylam no) or Qu(1l-alkylan no), respectively, in the peptide,
whi | e Boc- Asp(OcHex)-OH or Bocd u(COcHex) - OH am no aC|d is used for the

Gra( 1- a1 Kyl any ey FoSiedE VI BTk ) obded Pofiid e of TP ont e

i mredi at el y ph¢ afestgnatidre wsw(um mwnansmu)ﬂzcmmam(s Ithal el aremdiguy eSItrdsue i's
assenbl ed on S Jathe i,zer. first

( Ai be~' ~, aé&ﬁie § énﬁ'id%%_ noy¥'§;g p‘ai? g & {eﬁra_nlgs iafng% a@’ﬁ 5 The
Boc anmi no achﬁspu‘s(étwarreswtm; !B@nettms 3harek38 ard By syhAlesspectivelyAl b~' s,
Arg~~", Lys' (N~-tetradecanoyl ))h Lidd't §56 Nl—iz (Exanmple 5). 270 ng of

Boc- | 3- At a- PAM resi n ( Novabi. ochem‘%anég@egﬁ)?p—%tl fom a, substitution=0.74
mol / g) was used. ThaepePtides obthis irnvegtiar cam benpidpardd byl starfdaMd soid phases

debl ocked onp, th QgF 2 f r r Bl of the
20 synt hesi sP ?Eaééﬁ&rh Catl%él’)i bcééJ rnég(t\a/\éfrgé h§o§%#€l§§8mggsnsﬂ Ex%enpl e
5. 83.0 ny oﬂhem:ad iGd..e2¢h et |16§4)V\/3T$‘Ieo$l~tb§tltmedtsa82mdt B® of Ithel abbve igegenicas 99!

b d P I
anal ysi s gaviTHEF meVChe ABRNE 3 nd i B R RABPA P RETRES &
cal cul at ¢ \Aeiagdard%gmoes kmmrm thelart. For @xbimple; Jaligyl gredps, e.g., (C,-Cy)alkyl,

Lys" (N~ tet r gigoapoyhy ohla&lsﬁs, rdadtfile %T%ﬁn %&%@?‘g‘?&u&s? &g, yeed are

t he sanme as eS| S

h%/; | (N~-tetr @ewmmyayghma? disq e ataciiad x(@garqduets&) alkﬂamwsemmemq 2.5
~ i 2.5
Fl ))i " DV Ey&% YfBs 6%{‘; o Wi (21‘ rgn)""ﬁohﬁt%f£J RS c“%oFo?t "‘Q% go my

of PAM r esi natGgied: preunlmwbel fesl agid,| €.9., SEIRDOHuUtd dhe fred. é‘iﬁmarmfl thg M-
manual‘l y ;on The i

t he synt h§5| ?@@%ﬁ‘?’?ﬂ‘ I ca Hm'hé]oce ur eléstég?%?rti'&uertﬁg%larLH@H%SQEIJ? Exarrpl
5 El ect r o- sptheyfremaeid apécdusmmymamm io myethylenkechinvide forl ene harir gifitheat

o7 o her _an g SEBorltifd's 5 RIS Ghar oI, ByoldBnthpropRie B B 1505
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analysis. Electro-spray mass spectrometer (MS(ES))S analysis gave the molecular

weight at 3339.7 (in agreement with the calculated molecular weight of 3339.7).
-
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Example 2
((Na-HEPES-His)’, Aib®*S)hGLP-1(7-36)NH,
30 The title compound (HEPES is (4-(2-hydroxyethyl)-1-piperazine-

ethanesulfonic acid)) can be synthesized as follows: after assembly of the peptide
(AIB**¥YNGLP-1(7-36)NH, on MBHA resin (0.20 mmol) according to the procedure
of Example 1, the peptide-resin is treated with 100% TFA (2 x 2 min.) and washed
with DMF and DCM. The resin is then neutralized with 10% DIEA in DMF for 2 min
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??X 36§ ﬁ]ﬂz EXg&é;ethﬁﬁgraqnepfpgaboi%.)h(oﬁrs The resin is washed with DMF and DCM
L N o 354
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358. (A b.’ Ar g2s perazine
(7 38)NHZ Exaﬁﬁﬂ'%t adldfts@avagﬁpfg e pgptide from the L
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(Aib.3s.", Argz,x.3 | - 1-"pi perazi'n
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2- - 8; I
L3 (1, (2 el epeagy paremetad DO bl S EyanEacen

acet yl )))hG_Pnny 3%)J§wirwlaceof red=ethanespfenyl chloride.
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(Aib®, B-Ala**)hGLP-1(7-36)NH,

The title compound was synthesized substantially according to the
procedure described for Example 1 using the appropriate protected amino acids.
MS (ES) gave the molecular weight at 3325.7, calculated MW = 3325.8, purity =

20 99%, yield = 85 mg.

The synthesis of other compounds of the present invention can be
accomplished in substantially the same manner as the procedure described for the
synthesis of (AIb**)hGLP-1(7-36)NH, in Example 1 above, but using the
appropriate protected amino acids depending on the desired peptide.

25 Example 5
(Aib%*, Arg®*, Lys¥(Nc-tetradecanoyl))hGLP-1(7-36)NH,

The Boc amino acids used were the same as those in the synthesis of
(Aib®*)hGLP-1(7-36)NH, described in Example 1 except that Fmoc-Lys(Boc)-OH
was used in this example. The first amino acid residue was coupled to the resin

30 manually on a shaker. 2.5 mmol of Fmoc-Lys(Boc)-OH was dissolved in 4 mL of
0.5N HBTU in DMF. To the solution was added 1 mL of DIEA. The mixture was
shaken for about 2 min. To the solution was then added 0.2 mmol of MBHA resin
(substitution = 0.91 mmol/g). The mixture was shaken for about 1 hr. The resin was
washed with DMF and treated with 100% TFA for 2x2 min to remove the Boc
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Table 1. 1 1
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38. 504987437 710340 394 UEEIAANEa A L 38 AP BURG Shle: AP L ASENG 25398 83398,

797. 50987833
193%8793366. 853366. 597%3803309. 83309. 499%3813354. 83354. 597. 70%3823350. 93350

025500, 100. 40%s 75ESYBYERE b oMt ARG b BiBRAR IV eI e

93539 29393913t -Fikanyl). sBkdue cambe carried out in an analogous manner to the
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conpound of fornmnu
s-A, e-A 3Qn gem;ldegsm pglzer first. The appropriate acid corresponding to the desared
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(1) wherein A" is H s, a) Pta) A Trae-H's, des-am no-H's, or

del eted; Ae .§9N%9ta®w<ad wonmd quggaqu and pAIMBICECY 2 or N-Me-Qy; A9
is Au, NNMe-Au, N-Me-Asp or Asp; A is Ay, Acc, f3-Ala or Aib; A" is Thr
or Ser; Az is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal) I3-Na|) Cha) Trp or

X -Phe; ~5 A" is Thr or Ser; A" is Ser or Aib; A" is Asp or Qu; Aeis
Val, Acc, Aib) Leu, 1le, Tle, N e, Abu, Ala or Cha; A" is Ser or Thr;



20 A iS Ser O Thr; A9 is Tyr, Cha, Phe, 3-Pal, 4-Pal) Acc) !3-Nal or

X -Phe; Az is Leu, Acc, Alb, Ne, Ile, Cha, Tle) VvVal, Phe or X -Phe; Az' is
GQu or Asp; A-is Ay) Acc, !'3-Ala) Qu or Aib; 25 Az is dn, Asp, Asn or
GQu; Az is Ala, Aib, Vat, Abu, Tle or Acc; A~-is Ala, Aib, Vval, Abu) Tle,
Acc, Lys) Arg, hArg) On, HN-CH (CHz)~ NNRR'))C(O O HN-CH((CHz)e
X)-C(O; A28 is Lys, Arg, hArg, Om HNCH((CHZ)~ N(RR"))-C(O or
HN-CH((CHz); X') 30 C(O; Az' is Qu Asp)sbeu) Aib or Lys; Az is Phe, Pal,
| 3-Nal, X -Phe, Aic) Acc, Aib, Cha or Trp; A~is Ile) Acc, Aib, Leu, Ne,
Cha) Tle, Val, Abu, Ala or Phe; A" is Ala) Aib or Acc; -44 A" is Trp,

| 3-Nal) 3-Pal, 4-Pal, Phe, Acc, A b og Chals A32 is Leu, Acc, Aib, Ne, Ile,
Cha, Tle, Phe, X -Phe or Ala; A33 is m , Aib, Leu, Ile, Tle, Ne,
Cha, Al a, Phe, Abu, (A 0ArgR*, Piys®(Nediddesarkeysifonf) hGLPAT @ -36INH,

DA Cabn Ava. THREGIRECET SHLSSRLE B §rifeds #65 te semivas Bote o
D Arg. D or used jrstheByninesis oh Bxampl-5. Ei'meLﬁrﬁwar?inbll‘écG-l(eéﬂgé) is Jaoaea't%)n@;( 0.
HN- CH Y AT 3- Gaba) Ava). Al ,
Ao g S as BTN £ RFEER 5 Megdpt Finbe-Lie iR ERHS ool £ Bl of
D- ami no aci d0.5% H8ddh &F. AB&hé solltiorvis dddey s, mDoiMEA—FﬁQmiﬂur@i& shakél 9, D-
Gel crour A oAby mi R sobbariundd asald e Tt SR s iits T “ava

Ado, or Aec; =X0.9fl anmelénhTioz cixturenis eshiaken fiategbatid il Yhe ekeiet wowhsta dikre

(6. 0y ol Ko WopRiyiestse i PRIEIE for S Aol lBrves s D msbiartion obpet )

and Z is1¢, OHe redi$ washdMi; DMA andite (tCsiajided Olﬂs\r)(t_itol sf tdodediheSURnyCH2 N
each obeurreghonad i 4t St 1HhFof R HE Hire 1€ A B8PS A lmucne 1
for each occUhegesa s washedtvifeDMFrand tteated 26thi 25¢% pirievidinedadMBffoRZ xa20l R
(&2 Gy o kenfin toTREEE B FRBETArifeofar YRl Tiectesfisvadled Ry Rt f00s
C-) al kyl, hydnaosfe(red {CtHealehetionl vesbeldif dirg jpleptidd §yBithesidenl Kiye syathesis-of the
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Example 1.
The syntheses of other compounds of the present invention containing
Lys(Nc-alkylsuifonyl) residue can be carried out in an analogous manner to the
procedure described in Example 9. Fmoc-Lys(Boc)-OH amino acid is used for the

20 residue of Lys(Nc-alkylsulfonyl) in the peptide, while Boc-Lys(2CIZ)-OH amino acid
is used for the residue of Lys. If the Lys(Nc-alkyisulfonyl) residue is not at the C-
terminus, the peptide fragment immediately prior to the Lys(Nc-alkylsuifonyl)
residue is assembled on the resin on the peptide synthesizer first. The appropriate
akylsulfonyl chloride can be obtained from Lancaster Synthesis Inc., Windham, NH,

25 USA, e.g., 1-octanesulfonyl chloride, 1-decanesulfonyl chloride, 1-
dodecanesuifonyl chloride, 1-hexadecanesulfonyl chioride and 1-octadecyisulfony!
chioride.

* Example 10
(Aib®*, Arg®*, Lys*(N~(2-(4-tetradecyl-1-piperazine)-acetyl)))hnGLP-1(7-36)NH,

30 The Boc amino acids to be used for this example are the same as those
used in the synthesis of Example 5. The first amino acid residue is coupled to the
resin manually on a shaker. 2.5 mmol of Fmoc-Lys(Boc)-OH is dissolved in 4 mL of
0.5N HBTU in DMF. To the solution is added 1 mL of DIEA. The mixture is shaken
for about 2 min. To the solution is then added 0.2 mmol of MBHA (substitution =



Y(CHZ) ~- NON- (CHZ) g- COnherein Yis H OHor NH2; r is Oto 4, gqrs 0 to 4
and XS is (C -C3)al kyl, (C C)al kenyl, phenyl (C, -C3)al kyl,

napht hyl (C, - C3) al kyl , hydroxy(C, -C,)al kyl, hydroxy(Cz-C~)al kenyl ,

hydr oxyphenyl (C, - C~) al kyl or hydroxynapht hyl (C, -C~)al kyf; 5 a is,

i ndependently for each occurrence, an integer from1l to 4 inclusive; mis)

i ndependently for each occurrence, an integer from5 to 24 inclusive; nis,
i ndependently for each occurrence) an integgr from1l to 5, inclusive; each
of R and R' is) independently for each occurrence, H (C -C-)alkyl,

(G C)acyl, (C-C)alkylsulfonyl, -C((NH(NHZ)) or -C(O-CHZ N N-(CH2)r CH3

10 d R2 | kyl ;
L0 a2, 0SRnRaR] e, ARBENE Rkl s SRS RECH SRR il L,
R is (C, -C-)awyl and(t(gat@-)*/ah KPD%UT F Ao for| 2x2- rﬁl@(tblfr&:nhblHZ)be 8oc paftedtinghfoup.

(T O Lo g Barad oty Bt SrCrbaand kb o8 205 AT 0"
hGLP-1 (7- 36, WittBHBIH (23B)mre) end RER-(1 k- 864 mL3af BMF 88)abidyt Qirhin @nd is

or hap 1% 7- R B st IRGmANPRINIE P apBSE 10 i 1 Rashglff o
substituted b?]h%r@ln i8ahen tredted withnd wrriolodf Hiperazihe irf ¥) ML of MMF (o apout 2

L hAP- 1 3 : =~ : | - we =3 - -

({)S/ s)~ (- al (kirrsloﬁtl)iﬁ ﬁ] &tgyv?aé{qya%iﬁaﬁglf QRJ’%{@%\%‘ PRmart Rlodothadeane

(Lys~~~"- bi s(faabeutidairsy Agrwaishing with DMF, 418 resin is 383atég witidgmmol of acetic

t§§~( (N~N~2: Egﬂoy y;ag ‘%&Eﬂ 1 n?LioﬁlgrEA @74 ML ofﬁgﬂF éb’gppo 5 hr, The resin is washed
Lys' ( Nr al Kanowit) OME Rnd t(satedswthmﬁmemmer@mes in GME)IfOF RKR9 raib. (lhe)ream ls

conpound of f\%ﬁéhél\blh@ l?)l\\l\ﬂzsanrao&aréfenl%gig'tﬂe (e%cﬁ&% véssb ﬁf the?ﬁ%)ptl@l's

(736, -37 or rein i's selecte rom group SI % ng of
(e) (Arga3). fomogtinge-themygihests. The fﬁ(ﬂl&f&ny sy(thesis' andmmy):athnép@tedum& for,

~LYS ~ L -46
1552, b i gyt g 0

(Tyr'), (N— acyl-- H Bhe synthesaskof otes: q:mqom@)qf te Hiresgntoinvémical kyntaiingii s' ) ;
Substi tut onocs xR V‘*““*’E’*ﬁ“é’gi“@c}?gﬁ%%@%*@ Lofled Bt I AnCandips. 1 a
(1) is not (NMRENSE ag Hamrqce\dsr%dewhew T they ivng)els@_pi Eixanme o0. -Bm99-
(Asp2' ) hG.P- lyis@déi—@l-@ "amlrigﬂcn@ fs t@:e)m‘gr thU?@&Euelof Lys?ﬁg- -(4'-§1z9l-105|p§razme)-

phar maceuti ca Yy accept abl e sal her eof accord

1, ~wherei n A"agedyl)fip themenhge.mfmle &9®-¥s§2¢l§py0mamm E!Séfﬂ-is used @rseerreswme | s
Gu; A~ s QLR Th \:!orr on&:ﬁg%dballégg ISA‘uséost-irrﬂ"b ré%rdtﬁ ?QPQC(QL{E%WI | y

acceptabl e salt "t hereof ) ound according to claim wherei n

Gu, N M2 uliperadinskagety) uyriegp Pt allodation sten. M the. Vas(Nei&dd-alkyldi-b:

A9 T ] Aib
Acc. ' Eysyr i S’?mhr%znhgyacéw& ?ésuﬂéa is %t hts aC té‘n?n@cé( O)'ﬁ?e? pé&ﬁ?ed_lf(? @%t

X3)-C(O); A~ irryﬂmelyAmos rq et Lu@th-(A341 YM-&lnﬁramm-aan))l gesidye 'Acc or-

Cha; and A33 jgseMithedodn Asqes.%n%&Mm@@%@%w%#ﬁfs@ccept abl e sal t thereof.
4. A conpound according to claim3, wherein Ais a, DAla, Alb, A6c, ASc)

N-Me-Ala, N-Me-D-Ala or NMe-G@y; A M—UAZIS Phe, A6c or ASc; A6 is

20 Val ASCy b Al b;
AZ' ?S Aﬁ?o?rAl bC /,)&26?5'&9 Q‘UASMQ (g*;féliasdé@ﬂglﬁeraﬂne))ﬁ\éﬂﬁﬂgﬂ- g‘(?b-%rogha A33

is Val, A6c or AScTheBgc a@m ?P'dsfto bey ysed iy this geamplasice die |rye ag e ABNO; s
Gy, Ab, 13- Akgs 69 in [3yfthasiSl of dek4mse 5 ‘é&c@ptmﬁmﬁ(@-@ﬂ@ﬂ igageatabl e

salt thereof. 5. A conpound according to claim4 phar maceuti cal | \h/
accept abl e 25Pawiian BrerTh\8f first Bming 3ridcresidye @a‘?%‘pl%’ciﬁ’r T*\S'n@é"'i manggiy) on

each occurrenggaled RIEIRARN AL Rilo¥-AkpD-tBu)-ORds Bissbive&ih @rmNdE.0.5N HBTU in
30 DMF. To the solution is added 1 mL of DIEA. The mixture is shaken for about 2

min. To the solution is then added 0.2 mmol of MBHA (substitution = 0.91 mmol/g)

resin. The mixture is shaken for about 1 hr. The resin is washed with DMF and

treated with 100% TFA for 2x15 min to remove the tBu protecting group. The resin

is washed with DMF and is treated with HBTU (0.6 mmol) and DIEA (1mL) in 4 mL

a for



6. A conpound according to claim5 or a pharmaceutically acceptable salt
thereof, wherein R~is Hand R is (C -C~)al kyl, (C2-C~)al kenyl)

(C -C/)acyl, (C, -C-)alkylsuffonyl, -47 HO (CHz) z-N N- (CHz) zSQz-

HO (CHz) z-N N-CHz-CO or 5 H2N-(CHz)z-N N-CHz-CO 7. A conpound according to
claim5 or a pharmaceutically acceptable salt thereof, wherein R is

(C -C)acyl, (C -C3)alkylsulfonyl or 10 -C(O-CHz-N N (CHz)f -CH3, and R’
is H U8. A conpound according to claim7,9r a pharmaceutically acceptable
salt thereof, wherein R is (C4-Cz)acyl, (C4-Cz)al kyl sul fonyl or 15
-C(O-CHz-N N- (CHz)f -CH3. 9. A conpound according to claim1l wherein said

(o, (ﬁfa@ﬁﬁéi’ At ™S ?‘%gm chPp{eFhsgs aaged (stsescton mure

f 3- A1335) hGL:Darld he- rBﬁ)u(Rst sdakem&f%putmrlgzihi Besid_iys%ﬁ(wéﬂfwnh DMF and treated

t et radecanoyl ). - - ~ r

t et radecanogl W%E‘@OI (Ogglggjﬁﬁﬁadé%‘n?i?%%b%gg' A%ef a&’h"\gy‘g%%% the

Ei et radelcsagloyl mpm&mat§?m$ Whinol ¢fAicktic-SydAde asd 4, mL s BIEAR 4 mL of DMF
ecano

e T R e

et r ade@yIF- 0 res Wi

Al As 1 0 (A ba~35,

N 2o, sa. AopOlF aid raAUE i Inell BOURAIEN 4 0% peRids Skfeen s coplgne oo

Lysss( NE t et r thdesyathegis) The :dmasﬁln)gr@nfhems (@nd puyifictionrprodédueesio} thar perids a,

Lysss(N~_tetr 86@&9%@%}}% f;.ar (hé s%mheggbfe ’ﬁ%ehiar maceuti cal |y acceptabl e

salt thereof. compound accordi hg 9 'wherein said compound is
-48 (A bBl0 f ~- Ala3bhé1GyPthesésy of @thdr2contpaiubds- 26 thé\rpy@gent invention comprising

LYSSANE el AdaaBafl AR b/ o)A OB oo Bind 57

Lys36( NE- dec agnajdgousGnenrier (35 136) Nelzedw)e dESt(rmieba‘eB&)e SyriBesis at Ek;;male(NE
sal 1 ther eof . "IACARPRABAON of R Elibha, PONTRRE R R ool Tor IelBEREE ™ ©

anount of a of Asp(1-(4-alkylpiperazine)) or Glu(1-(4-alkylp|peraz|ne)) in the peptlde whale Boc-

16  Asp(OcHex)-OH or Boc-Glu(OcHex)-OH amino acid is used for the residue of Asp

or Glu. The comresponding iodoalkane is used for the residue of Lys(N.-(2-(4-alkyl-

1-piperazine)-acetyl)) during the alkylation step. If the Asp(1-(4-alkylpiperazine)) or

Glu(1-(4-alkylpiperazine)) residue is not at the C-terminus, the peptide fragment

immediately prior to the Asp(1-(4-alkylpiperazine)) or Glu(1-(4-alkylpiperazine))

20 residue is assembled on the resin on the peptide synthesizer first. '
Example 12
(Aib%*, Arg?*, Asp*(1-tetradecylamino))hGLP-1(7-36)NH,

The Boc amino acids to be used for this example are the same as those

used in Example 5. The first amino acid residue is coupled to the resin manually on

25 a shaker. 2.5 mmol of Fmoc-Asp(O-tBu)-OH is dissolved in 4 mL of 0.5N HBTU in

DMF. To the solution is added 1 mL of DIEA. The mixture is shaken for about 2

min. To the solution is then added 0.2 mmol of MBHA (substitution = 0.91 mmol/g)

resin. The mixture is $haken for about 1 hr. The resin is washed with DMF and

treated with 100% TFA for 2x15 min to remove the t-Bu protecting group. The resin

30 is washed with DMF and is treated with HBTU (0.6 mmol) and DIEA (1mL) in 4 mL

of DMF for about 15 min. 0.6 mmol of 1-tetradecaneamine is added to the reaction

mixture and the mixture is shaken for about 1 hr. The resin is washed with DMF

and treated with 25% piperidine in DMF for 2x20 min to remove the Fmoc

protecting group. The resin is washed with DMF and transferred to the reaction



conpound according to claim1 or a pharmaceutically acceptable salt thereof
and a pharnmaceutically acceptable carrier or diluent. 10 12. Use of an

ef fective amount of a conpound according to claim1 or a pharmaceutically
acceptabl e salt thereof in the preparation of a nedicanent to elicit an
agoni st effect froma G.P-1 receptor in a subject in need thereof. 13. Use
of an effective anpbunt of a conpound according to claiml or a
pharmaceutical ly acceptable salt thereof i-B5the preparation of a nedi cament
to treat 15 a disease selected fromthe group consisting of Type |

di abetes, Type Il di abetes, obesity, glucagonomas, secretory disorders of

the airvay, nRRiafiobi anéli §é’dtﬂ@rsyrﬂﬁéstﬂ'el‘ttbscorﬂﬁbsoﬂ rgﬂtﬁesé:e%é alje %

system di sease, restenosis and heurodegenerative di sease,
need t her eof .SYDthesigsANhRWHiCalaTgProeedures for the deéloﬁt*‘@aﬁ)&ﬁr’@ﬁls@e&s®a @rﬂ'e/pe I

di abetes or %tﬁgydégcrgbgmtﬂ%syn}@ SAOCE;@*Q% whgl according to claim1l
wherein said conpound is (A hA&P-1 (7 NH2; ' (f3- Ala35) hG.P-1

(7-36)NH2; ((N'- MeTer §ynthe%@90aﬁ9§)eﬁ<99mppuo¢s @G)thﬁpre%t (inventior -centgjning Ai bB,
f 3- Ala35) GL BrAHE);

A 9260 3?&3‘ (( 5‘2 N '(@M 1%'5*7%) re%p;g %?gcfén °d,0u% 10 30 B0808YS,.
(7-36) NH2; (mwermgsﬂi@ fqr the- %ma@ ofl Bxaspple A2 T5)aechsR(OUBUBOH\PEZ; 30
Ai bs, DAl

(Al bos35, A§c32> ;B I o fy 1¥ o f%qﬁ%ﬂ@e“’ °f1§\%3%3@d§%§%"° %9

(A b~z'w) hG_FGlsu kalkgemqé re(sms@e% ‘Qst%@EPﬂ@ cmls@omsyo Qattierd-Otd o5 BoeGLP- 1

E ;_ ggg NII:E A IQ(Oé-lex‘}\Qgg iam"iﬁ’c% Q@‘dps %égd %)tmem&e(ﬁ Ksp §n GRP Ges¥ctivedy. NFLP- 1
A6C2) hGLPO1( 7hge°mr«#za'k(flqrrbn0>ﬁ GWsa' 'ﬁ'@mo) Ie§l¢ue3@) 'NMzat thay Grerminuss the
A6cz) hGLP- 1( 7
AGgQJ 2 hGI(_ Ige%ﬁaé\ltggn@lt ﬁlﬁ'nﬁe‘ate‘ﬁy %ﬁ&ctégthe ﬂ%ﬁ-ﬁkﬁa&%ogg} '&’@(1 a(ll@lQﬁrn%

Chaz) hGLP- 1 (f?s'QB? sem&a%’s’" %‘? fme')' Fre_rrepildwmeqmﬁr% (A| b
A6C~.' Z)hGLP-1 (7-36)NHz; (Ai be, A6C' ~Exarhole ABa’' S) hGLP-1 (7- 36) NH2
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(Aib, Abc'e. MR i 428 ' The ﬁ%pr@iecvnsogr(optpbon /RRO-B-Rla-PAM Tesin wa
|3- At $) NGLRichidoRe@CrNE2sndkét it ATORTFA for- Bizainia WE:PTde (amalblir i b,

Abcz, |3 Ata' s)hGP-1 NH2 szs, |3-A as h@P-1 (7-36}

(Aib.z, %R6cs "Fr@sﬁt%{‘é?WGﬁE}P“‘i" ("P% e'e thesgpranas ! %&G‘éﬁﬁ% R

(~i| Ql aAg) hG—RPQ cgd?tnagt)tlakbeptﬁél ba@ébtai?\feuca@whae éoﬁdfﬂ’@ntﬁ)ﬁ@—ﬁ@%(ﬂas%@) -2
c'z ~- Al a

7-
| 3- Al a' S) hGLAgY#cal aﬁa'é/;lﬁ %@Cﬁe‘épfagflﬂ‘aﬂﬁ aswfﬁ@ﬁiei analyss) SRxe N b)
A6CX~' 2, ~S- AhgiechiBSvEig ht 41736309 Whbagrelefient witis tr @aciiatsd weight 365078, 36) NHX;
(Aib,2z, 13-Ala S)hGLP—l (7- 36)NHx ( dux', A6c'z, [3-Ala’ ~)hGLP-1
(7-36)NHx; 10 (Ai b~x", Quz', Aéc'z, |g—;ﬂl%l—é#" hGLP-1 (7-36)NHx; (Ai be~x",

Gue', Agg' z, Lys (N m%mmgi*‘}“ @sﬂb&-tet)dﬂ@b&cﬂyl)ﬁ%@ﬁ)(fﬂkﬁﬁ) oim\n b x4, 25~
C lu2', A6c'z, | a' s) hGE P-1 é % %&be Xa, xi% ]1?_‘ ﬂS_I f
QA a )hGLP—l (7 3 q\ﬁQc anige,aci stqjg pged 7r psimﬁas ?ﬂ-b’(‘ e synthesis o
(Aib®**3, Arg®¥, Lys*(N.tetradecanoyl))hGLP-1(7-36)NH, (Example 5). Fmoc-
Lys(Boc)-OH (2.5 mmdl) is pre-activated with HBTU (2.0 mmol), HOBt (2.0 mmol
and DIEA (2.5 mi) in DMF (4 ml) for about 2 min. This amino acid is coupled to 235
30 mg of PAM resin (Chem-impex, Wood Dale, IL; substituton = 0.85 mmol/g)
manually on a shaker. The coupling time is about 8 hrs. The remainder of the
synthesis and purification procedures are the same as those in Example 5
Electro-spray mass spectrometer analysis gave the molecular weight at 3579.15 in
agreement with the calculated weight 3579.5.



15 (Aib~'~, D-Lys')hGLP-1 (7-36)NHz; (Aib, 13-Ala' ~, DArg )hGP-1
(7-36)NHx: (Aib) !'~-Ala'~) D-Lys')hGP-1 (7-36)NHz: (Aib'"S, Argx.")hGP-1
(7-36)NHx: (Aib, Argzs~", !3-Ala")hGP-1 (7-36)NHx; 20 (Aib'' 35,
Argz' ' ze' "YhGLP-1 (7-36)NHX; (Ai b, Arg~~za~", 13-Ala' ~)hGLP-1 (7-36)NHx;
(Al b, Arg~~", I3-Ala'~, Lys'(N -tetradecanoyl))hG@P-1 (7-36)0H (A b~ ~,
Arg'~", Lys' (N -tetradecanoyl))h@P-1 (7-37)0H, (A b~'~~", Argz~",

Lys' (N -tetradecanoyl ))hGLP-1 (7-37)0H 2%6Ai b~' ~, Argzs~~",

Lys' (N -tetradecanoyl)) D-Ala")hGP-1 (7-37)0H, (A bvv', Argw',

Lys' (N -tetradecanoyl ))hG.P-1 (7-38)0H, (A b~'~, Argz~",
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(13008 (N e 0t R R e SN (A b Mgz ) e
e (N 'tﬁifa"m"@"’“"* RGP (T 38 b “‘?ﬁeﬁ"%ﬁfﬂfﬁ”%%‘z'hw‘:?*"“la)“;‘ﬂap )

ysS -tetradegcanag ; ~35, S -oct ano -
(7- 36) NH2; °Bf X’NL‘WN@S‘%’%% PE@Ye"Zzanow )) hGLP- 1 {7-36) NHz ; 5 {Ai b~35,
A ) h?féa‘i(e$a28>y'NL)thLP’ L o). | 3 Af o) haLP- 1

- ~ - 3 a~ -

(7-36)NH2; (Ai b, Lys~(N - hex&ﬁbetémé/ )Ae°| &"%ﬂ’eqﬁq% 2 (7-36)NHz: (A b~~,
tyszgm ;)CE anoyl ), AA]ugubehﬁﬂ_MBE!A(résﬁlG())Mrhmsoll@ubs%ltd(ilmn—o 91mmol/g) Fmoc-Aec-

yS - r
Lys2(N" - H xagcgﬁgﬁggg)a 3%%%‘%@@@ g’l?é @@%{ . M al.")?s@@(“l\fo %&éﬂbﬁl ),
Arg~") hGLP- l(r_éaafthH&eIMsbhakenLqrﬁ@shdlges &{rMh amb@'ﬁctdrhbéraﬁirg 'THEFd3id was _
15 (A b, Lobo washed R RE SRl Reoh o SRSk Btiwe if DM ihpgormiy te,
Ar g25~~', Lys-e@Nwasoﬂaasrhey Wwith IDEBIFPadd Dl}l\d%ébtdhltdansféﬁedbio-the reéttibhavedsel of the
::z: E“ 'Lg;;iﬁg@ ﬁ'}‘i‘% I?ticce K’\géqm s?rf&@k of éhé ;ﬁsé%?ﬁ'\e péptide according
Lys~( N. dac arthy lpygdeglife- de_s(cﬁbe%)fbﬂ-zxarﬁ;ﬁle (1AITe durifiedtoN procédureywads akbahe
];}:)),-A\IAIa?~g E%Es%nfe?a%@%%de%%bgd lr‘_§>§ néq\p 1hgl decana/a}s; sgfagor?:eter analysis
f3-Ala' ~) hGLFgaize (tli'e 3ﬁc)lé&tﬂhr welght , at L3494 BNn- alreement With fiveg calculbtedAaleculatl P- 1
(L7 36% mHzt ( %%t 9§) ﬂqbbfi')’?’ J%%él(%;)%) NHZ; 25 (A b~ -,

S~ -tetr o

L¥s~ (N - hexade' canoyl )) hGP-1 (7 36) NHZ; (A b~'s, Arg-,

Lys~ (N -qctanoyl ))hG.P-1 (7-36) NH2 gze,
Lys" (N - hzgxadecanoyf))hG_P-l (?-36) NH%Q Rfeo:';e‘ys Arg-~s,

Lys~" (N -decanoyl )) hGLP- 1 ( 7(ARS) B#ARR™, %c(‘)th:P 1(7%@&572)
Lys" (N -octanoyi) )é]xgm%le:LBé?Wg’sfs nggésized substantially according to the procedure
described for Example 366. MS(ES)=3551.7, calculated MW=3552.04; Purity 97%,
Yield 97.4mg.
25
Example 368:
(Ab®, B-Ala*, Aec™**)hGLP-1(7-38)NH,
A mixture of MBHA resin (0.2mmol, substitution=0.91mmol/g), Fmoc-Aec-
OH (0.289g, 0.6 mmol), HBTU (1.12 mL @ 0.5M in DMF) and DIEA (0.4mL) in a
30 reaction vessel was shaken on a shaker for 2h at room temperature. The resin was
then washed with DMF and treated with 30% piperidine in DMF for 2X15min. The
resin was washed with DMF. To the reaction vessel were added Fmoc-Aec-OH
(0.289g, 0.6 mmol), HBTU (1.12 mL @ 0.5M in DMF) and DIEA (0.4mL). The
mixture was shaken at room temperature for 2h. The resin was washed with DMF



(A b~'s,

Arg2s.z~, Lys"(N -tetradecanoyl))hGP-1 (7-36)NHZ; (Aib''s, Arg~S

~) Lys" (N -hexadecanoyl))hG.P-1 (7-36)NHZ; -52 (Alb."S, Argzs, z6,

Lys' (N
Lys~(N
Lys~(N

-decanoyl ) ) h@.P-1 (7-36)NH2; (Aib.'S) Lyszs Argzs~
-oCtanoyl ))hG.P-1 (7-36)NHz; (Al b.3s, Lyszs, Argz,
-tetradecanoyl )) hGLP-1 (7-36) NHz; (Ai b.~, Lyszs, Argz,

Lys~ (N - hexadecanoyl )) hG.P-1 (7-36)NHz; 5 (A b. ~s,

Lys~(N -

-octanoyl ))hG@.P-1 (7-36)NH2; (A b. Lys' (N -tetradecanoyl)) h@P-1

(7-36)NHz ; (A b.~s, Lys~(N - hexadecanoyl )% hGLP-1 (7-36)NHZ; (Aib.'s, Argz,

Lys~(N -
Lys (N

,_
<
(7))
L
z2z2.222222222222

—
<
- - U)_ -
NN I NN NN

,_
<

(n -
A
zz

Lys' e(N
Lys' e(N -
Lys' (N -
Lys3(N -

octanoyl))hGLP 1 (7- 36)NHZ (Al b.~s, Argz,

-tetradecan 2. 10
' - hexad®da Fﬁi%/% Mﬂ’tgﬁ/ol Mf ;{pbzgﬁrmng{he redin’ was washed with

- oct armwF )a)wb(ECFM Bné ?raB@f)sNb@ 10 (h%l rBactlonAféiéél o¥4he peptide synthesizer to
-~ exadecano )) h é ﬁgg PIH=;

" - oct arﬁ?ﬂ?l'%eh Bs§enp
- decarf@ryE)érﬁtﬂtl? ‘Ihe( Eurﬂﬁhﬁ&rﬁ?procecﬁjré NaB-atso tﬁé%m‘e as the one described

t O(f meopecglde ,g,caordmggthe procedure described

NH2

-tetradec ano P-1 (7-38)

- héxad® ?é)g %e_girqsrcﬂy nms,qqectrt{rﬁgtsr analysn;dgg‘gg fhe molecular weight
- oct armab?sa b@-BgréérhenSyitdhe c(at%hl@té’cﬁmaféculér Weight 3664.26. Purity 100%;
-deCa I)% P-1 (7-38)NH2; (A b.' , rgzsz~,

tetr A00T gﬂ?’%)hap 1 (?-38) NHZ; 20 (A bB."s~". Argzs~z.~,
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_decanoyl ) yhcnpsture 703 MRHA: resig 3%“@?' - pubgt loszp 91mmol/g) Boc-

| -tet
oAy AR SrngT IR (L8 oo i
-oct arﬁjggafjlmpssgl was ?N}zpzon @Aplbakeg at rgamstempegpture” for 10min. The

| - t et r adgR anRRYashbdWith HMF 3Ry Nééted?ﬁu{ 259 pléendrﬂé FSDME @7 2X15min.

Argz ~,

zs 7'

_ qe)é? gre@%lw@e&%ﬁféwg% R TO(th@ fﬁacgon )a@g’fgwgge gdded Fmoc-Aec-OH

tetr a%ggnoﬁlmm Hsiru( T@MHQ osmﬁa Ib!@!’Fl? an'é DREAZ84mL). The
hexa ecanoyl ) 6) NHz

decarfByiug M’GF‘_Fs gkﬁmatg@}:mgemqeﬁtgre fS/S‘O(‘N’rgE? 580y 1vyas washedawith g p- 1

(7-36) NHz; (/DNF dhidSreatedd mtrew%cbﬁfeaawha. bMﬁf&fm)sl&%Pfﬁe éJs:@@h&JHéshéd (Al b,

Lys' " (N -
Lys~ (N -
Lys" (N -
Lys" (N
Lys~' (N -
Lys" (N -
Lys' (N -
Lys" (N -
Lys" (N -
Lys" (N -
Lys~'(N
Lys" (N
Lys~ (N -
Lys" (N -
Lys" (N
Lys~(N
Lys' (N
Lys' (N
Lys' (N
Lys' (N
Lys' (N -
L~I's' (N -
Lys' (N -

-octan
-tetra

gﬁi(gﬁﬁﬁwyar)g tl;gﬁ(tgg)\qq@_% l(l'? oggxm@sc ?%1 1533*@%; g mmol) HBTU (4

%: aﬂ’ﬁbl'@? 0.3 DIIF) Bed-BiEA ﬁn@eberG mi. Z Hbé re?nu\i’/as wABBed with DMF
-oct ano
- oct y rﬁated’:g’A}N OYG@Eﬁ fo Pﬁ%g%y\Hﬁ&\e rlegln(w‘pﬁgvaﬁpag with DMF and

- t et r FoEadHAYtransfdm@dAb Qhe‘}ébﬁh&! és5eBbl fNHZpep(tlée lZyntivegizer to continue
hexadecano 36) NHz

A
-dec arfB? | #szmély N?athf H'étpo 1t FR"_@C.CO(%'SQ) th%pécrigegyre described for
- OCt anExdmiple ‘t' T plrifieélidrr éroée?dmﬁ@)d&HZalsd Nebsaré 82 3he? one described in

e mo %,‘“IF' g'zsﬁlfy %%h%qgt’%"r%'é’é‘?mﬂf 93(’&3'55 m%culaﬁvelgh% at
decam)o ih 3a¢?é0“éﬂﬂGARhltKe7v§fw)aw mélatditar Lyeight /86725, Purity

-octa hGLP-1 (7-36)NHz; (A b, Lys~, Argue,
-tetra %Jé%?)a)““af”ﬁ?Ala YhGLP-1 (7-36)NHz; (Aib, Lys~, Argue)

- hexadecanoye ,follodiry &x}ahﬁe@ tar gbélﬁimbhAlﬁ aé?dbrdmg bto -tBe Ahppropriate
-octan A P- 7-36 (A 3 a'

-tet raﬂé&%ﬁ%@% 3%&%9 *ie'%"?a NHz . (Aib, 13-Ala,

- hwadgﬁgyhb’)‘)h@ﬁ -117-88)NE6) NHz; {Aib, Argz, 13-Ala')

1 ib, Argz, 13-Aa
f‘n‘cé%“%ﬂ’%@? 25 ?A. b, Argz, )I3-AI a',
hexadQQm%ﬂQY(N)MlQ)’lAlb‘?")BG).NHZU 3(615’N|b Argz~", 13-Ala’,
-octanoyl ) ) hGL

Aib, Ar ) 13-Ala’,
-tet raﬂwan&%ﬂﬂ%@P &b?ﬁ é‘é;’ .P-{ :?F%NNF92~ ~-Ala' ~, Lys' (N -

hexadecanoyl )LDGLP b_(,\j ﬁé}rN};}yu(ﬁgby)r&gm_ﬂz 36 &

Lys' (N -

- decano¥P) Y'RGLP- 1( 7- 36) NH2



30 (Aib) Lys~, Argz'~~") I3-Ala'S, Lys' (N -octartoyl))hG@P-1 (7-36)NH2;

(Aib) Lysz') Argz~~", Lys' (N -tetradecanoyl), 13-Ala')hGP-1 (7-36)NHz;
(A b, Lyszs, Argz~~, |3-Ala'~, Lys'(N -hexadecanoyl))hG.P-1 (7-36)NHz;
-54 {Aib, Argzs.zs ~, ~-Alas, Lys' (N -octanoyl))hG.P-1 (7-36)NHz; (A Db,
Argzs.zs, 34, ~-Ala3s, Lys'6(N -tetradecanoyl))hG.P-1 (7-36)NHz; (A b,
Argzs, zs,~, ~-Alass, Lys' (N -hexadecanoyl))hG.P-1 (7-36)NHz; (A b,
Argzs.~.", f3-Ala'~, Lys' (N -decanoyl))h@ 281 (7-36)NHz; 5 (Aib.'s

Lys~(N -octanoyl), A6c'z) Arg' )hGP-1 (7-36)NHz; (A b. 3s,
Lyszs(N -tetradecanoyl), A6c", Arg")hGP-1(7-36)NHz; (Aib.'sS,
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Lys' (N -octano Rea’k) »R%—_ééNHZO (A| b.", Argz.") A6c'?2,
Lys~(N - decano}y/% GP-1 (7 36 , Arng.") A60' Z,

Lys' (N - t16t r askesan Biby HibGLP1 758631891NH2 (Aib."~ Argz.", A6C'z,
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Lys' (N -tetradecanoyl) 36) ﬁé\!‘f‘ L', Argz.")
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Lys26( N - oct anoyl) ij S, dun,
Lys~b(N -tetradmakﬁyp’? B h 11(7(3ﬁ)@,ld;NHz , (Aib''s, Quz',
Lys (N - hexadeganaish, (0% WaGURcl Loy (A D35, G uz',
Lys" (N -oct anoyl ))hGLP- % s) due', A6C' z,
Lys" (N - &t arfeampla8epAb (7 Che MIGLP-1(G-860NE, G uz' . Argue,
Lys"{N -octanoyi).) (Kb 1a dci”)l*?@l}FN _3é)ﬂ|.g s, @ uz , Argz)
Lys" (N -tetradecano %% Qn:%}é '}\ﬁﬁ (A|b S, Gluz', Argz)
Lys" (N - hexacm@mo% AGTIPSLBE RBINHA b ' s) @ uz'
Lys' (N - oct an%;g,‘) PA% (e, AARGLPO1 (AaINHS . G uz')
Lys'(N‘-tetra ecanoyl) P—l JN?E (édyN?s, Guz',
Lys' (N - hexadexameigi4p) I55 B-Ria 6)NH,
25 Erampiess: (AID*Z*)GLP-1(7- 36)NH2

Example 45: (Aib®*, Glu®, A6c**)hGLP-1(7-36)NH,

Example 46 (AID*?*%%, Glu®, A6c*hGLP-1(7-36)NH,

Exompie 47 (AID*242335, GIUZ, ABCHhGLP-1(7-36)NH,

Exampie 48 (AIDSZB3E AGC'S 2 GluZ)hGLP-1(7-36)NH,

30  Example 49: (Aib®, A6c%, B-Ala*)hGLP-1(7-36)NH,

Example 50: (Aib®, A5c®, 8-Ala*)hGLP-1(7-36)NH,

Example 51: (Aib®, Glu®, 8-Ala**)hGLP-1(7-36)NH,

Exampie s2- (AID®?*, B-Ala®*)hGLP-1(7-36)NH,

Exampte 53 (AID*, B-Ala®)hGLP-1(7-36)NH,

Lys" (N - octarmaraa@@bpwba(ﬂ;\%@#zmp ‘th LD b's, Gu2,



(Aib''s, Quz', .4rgz'", Lys' (N -octanoyl))h@.P-1 (7-36)NHz; (Aib''s,
GQue', Argz'", Lys' (N -tetradecanoyl))h@P-1 (7-36)NHz ; (Aib''s, Guz',
Argz'", Lys' (N -hexadecanoyl))hG@.P-1 (7=36)NHz; 15 (Aib'''"'s,

Lysz(N -octanoyl ), Arg")hGLP-1 (7-36)NH=; (A be''w, Lysz(N -tetradecanoyl),
Ar g"}hGLP— 1{7-36) NH2; (A b. 30. 3s, Lysz(N - hexadecanoyl))
Arg")h@P-1(7-36)NHz; (Al b''035 Argz Lys' ~(N -octanoyl))hG.P-1(7-36)NHz;
(Alb""""s, Argz, Lys'~(N -tetradecanoyl))h@P-1 (7-36)NHz; 20 (Aib""''s,
Argz, Lys"(N -hexadecanayi))hG.P-1 (7-36)NFz; (Aib''''s, Argz'"
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5  exampie 210: (AID%24%, Arg®3, Lys“(N‘-tetradecanoyl))hGLP-1(7-36)NH2

Example 220: (Aib**%, Arg®*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,

Example 221: (Aib%*%, Glu®, A6c¥, Lys*(N.-actanoyl))hGLP-1(7-36)NH,

Example 222: (Aib®*, Glu®, Lys?*(N*-octanoyl), Arg*)hGLP-1(7-36)NH,

Exampie 223, (AID*%, GIU®, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,

10 Example 224: (Aib®**, Glu®, Lys®*(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,
Example 225: (Aib®*, Glu®, Lys*(N.-octanoy!))hGLP-1(7-36)NH,

Example 226: (Aib®*, Glu®, ABc®, Lys*(N.-octanoy!))hGLP-1(7- 36)NH,
Example 227: (Aib®*, Glu®, Arg®, Lys*(N*-octanoyl))hGLP-1(7-36)NH,
Example 228: (Aib®*, GIu®, Arg®, Lys*(N'-tetradecanoyl))hGLP-1(7-36)NH,
15 Example 229: (Aib®*, Glu®, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 230: (Aib**, Glu®, Lys**(N¢-octanoy!))hGLP-1(7-36)NH,
Exameia 221 (AID®Y, GIU®, Lys®(N*-tetradecanoyl))hGLP-1(7-36)NH,
Examote 232 (AID®%, GIUZ, Lys®(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 233: (Aib**, Glu®, Arg®®*, Lys*(Nt-octanoy!))hGLP-1(7-36)NH,

20 erampie 236 (AID, GlUB, Arg®*, Lys®(N¢-tetradecanoyl))hGLP-1(7-36)NH,
Example 235: (Aib**, Glu®, Arg®*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 236: (Aib***, Lys®(N*-octanoy!), Arg*)hGLP-1(7-36)NH,

Exampie 237: (AID*3*%, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,
Example 238: (Aib***, Lys®(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,
25 Example 239: (Aib%***%¥, Arg®, Lys3(N*-octanoyl))hGLP-1(7-36)NH,
Example 240: (Aib®¥, Arg®, Lys*(N¢-tetradecanoy!))hGLP-1(7-36)NH,
Example 241: (Aib***, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,
Example 242: (Aib®*3, Arg?®*, Lys*(N¢-octanoyl)nGLP-1(7-36)NH,
Exampte 243 (AID®30%, Arg? | Lys*(N¢-tetradecanoyl))hGLP-1(7-36)NH,

30 Example 244: (Aib®¥%, Arg®*, Lys*(N-hexadecanoy!))hGLP-1(7-36)NH,
Example 245: (Aib®**, GIuZ, A6c*?, Lys*(Nr-octanoyl))hGLP-1(7-36)NH,
Exampie 26 (AID* %, GIUZ, ABC™, Lys**(N*-tetradecanoyl))hGLP-1(7-36)NH,
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exampie 252 (AID*#4%, Glu®, Arg®® ™, ABc*, Lys®*(N*-tetradecanoyl!))hGLP-1(7-36)NH,

Example 253: (Aib®***, GIu®, Arg®*, A6c™®, Lys®*(N*-hexadecanoyl))hGLP-1(7-

36)NH,

10 Example 254: (Aib*#®35 Glu®, Arg?®*, ABc®, Lys¥(N*-octanoyl))hGLP-1(7-36)NH,
Exampie 255 (AID*24%3 GIuB, Arg®*, A6c™, Lys®*(N*-tetradecanoyl))hGLP-1(7-36)NH,
Example 256: (Aib®*%3% Glu®, Arg®*, ABc®, Lys*(N*-hexadecanoyl))hGLP-1(7-
36)NH,

Exampia 267 ((N®-HEPES-His)’, Aib*)hGLP-1(7-36)NH,

15 exampie 258 ((N*-HEPES-His)’, 8-Ala*}hGLP-1(7-36)NH,
Exampie 259 ((N®-HEPES-His), Aib®, 8-Ala*)hGLP-1(7-36)NH,
Exampte 260- ((N*-HEPA-His)’, Aib**)hGLP-1(7-36)NH,

Exampte 261 ((N®-HEPA-His)’, B-Ala**)hGLP-1(7-36)NH,
example 262, ((N®-HEPA-His)", Aib®, 8-Ala*)hGLP-1(7-36)NH,

20 gcampe 263 ((N°-tetradecanoyl-His)’, Aib*)hGLP-1(7-36)NH,

example 284; ((N°-tetradecanoyl-His)’, 8-Ala**)hGLP-1(7-36)NH,

Example 265; ((N°-tetradecanoyl-His)’, Aib®*33)hGLP-1(7-36)NH,
Example 266: ((N°-tetradecanoyi-His)’, Aib%, B-Ala*)hGLP-1(7-36)NH,
Exampie 267: ((NO-tetradecanoyl-His)’, Arg?*, Aib*)hGLP-1(7-36)NH,

25 grampie 208 ((N*-tetradecanoyl-His)’, Arg?®™, B-Ala**)hGLP-1(7-36)NH,

Example 269: ((N"-tetradecanoyl -His)', Aib®*, Arg?**)hGLP-1(7-36)NH,
Example 270: ((N“-tetradecanoyl-Hls)7, Aib?, Arg®*, 3-Ala®*)hGLP-1(7-36)NH,
Exampie 271, ((NO-tetradecanoyl-His)’, Arg?®#¥, g-Ala*)hGLP-1(7-36)NH,
Example 272: ((N°-tetradecanoyl-His)", Aib®**, Arg?*3)hGLP-1(7-36)NH,

30 Example 273: ((N°-tetradecanoyi-His)', Aib®, Arg®*®**, B-Ala*)hGLP-1(7-36)NH,
Example 274: (Aib**, Lys*(N°-octanesulfonyl), Arg*)hGLP-1(7-36)NH,

Exampie 275 (AIDY, Lys®(Ne-dodecanesulfonyt), Arg*)hGLP-1(7-36)NH,
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g xample 280 Aal'CJL“ Arg®¥ Lys*(Ne- octanesulfonyl )hGLP-1(7-36)NH,
Example 281: (Aib®%, Arg?®*, Lys*(N*-hexadecanesulfonyl))hGLP-1(7-36)NH,
Exampla 282: (Aib®*, Asp®(1-(4-decylpiperazine)), Arg*)hGLP-1(7-36)NH,
Example 283 (Aib®*, Asp®(1-(4-dodecylpiperazine)), Arg*)hGLP-1(7-36)NH,
Example 284: (Aib®%, Asp®(1-(4-tetradecylpiperazine)), Arg*)hGLP-1(7-36)NH,
10  Example 285: (Aib*%, Asp®(1-(4-hexadecylpiperazine)), Arg*)hGLP-1(7-36)NH,
Exampie 208 (AID®, Arg?®, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampie 207 (AID**, Arg®, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 288: (Aib%*, Arg®, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,
Example 289: (Aib**, Arg®, Asp™(1-(4-hexadecylipiperazine)))hGLP-1(7-36)NH,
15 Example 290. (A, Arg?*, Asp®(1-(4-decylipiperazine)))hGLP-1(7-36)NH,
Exampie 201 (AID®*, Arg?®, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 292: (Aib*%*, Arg®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
Example 203 (AID®, Arg®, Asp*(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Example 204- (AID®%, Arg®*, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,
20 Example 295; (Aib%*, Arg®¥, Asp*®(1-(4-tetradecylpiperazine)))nGLP-1(7-38)NH,
Example 296: (Aib%**, Arg®*, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,
Exampia 207 (AID***¥7 Arg?®*¥, Asp*(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Exampie 208, (AID***¥, Arg®*, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,
Example 299: (Aib%*%, Arg?®*, Asp¥(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,
25 Example 300: (Aib®337, Arg?®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-
38)NH,
Exampie 301, (AID®%, Arg“'“.) Asp®(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampie 302 (AID*, Arg®*, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 303: (Aib®*, Arg®*, Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH
30 Example 304: (Aib®*, Arg™*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
Exampie 305 (AID®*, Arg®?, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH,
Exampio 308 (AID**, Arg?®?, Asp™(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,
Example 307: (Aib®, Arg®®, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,
Example 308: (Aib®*, Arg®?*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,
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Example 313: (AIDY%, Argz*"”'“, Asp*(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Exampie 314: (AID® 3%, Arg® 23 Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,
Example 315: (Aib**, Arg®®*, Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,
Example 316: (Aib*¥, Arg?®®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-
10  38)NH,
Exampie 317 (AID® Y, Arg® 83 Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,
Examote 318, (AID*3Y | ArgB83 Asn(1.(4-dodecylipiperazine)))hGLP-1(7-38)NH,
Example 319: (Aib*S¥, Arg®2¥  Asp®(1-(4-tetradecylpiperazine)))nGLP-1(7-
38)NH,
15 Exampie 320 (AID® 3 Arg®283% | Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,
Example 321: (Aib**®, Arg®*, Glu®(1-dodecylamino))hGLP-1(7-36)NH,
Example 322: (Aib*¥, Glu®(1-dodecylamino), Arg*)hGLP-1(7-36)NH,
Exampie 323 (AID® 33, Arg®, Giu*(1-dodecylamino))hGLP-1(7-36)NH,
Example 324: (Aib*¥, Arg?®*, Glu*(1-dodecylamina))hGLP-1(7-38)NH,
20 gxampie 325 (AID®¥, Arg®, Lys®(N‘~(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
Exampie 326 (AID® 3, Arg*, Lys®(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
Example 327: (Aib**, Arg*, Lys®(N°-(2-(4-tetradecyl-1-piperazine)-acety!)))hGLP-
1(7-36)NH,
25  Example 328: (Aib**, Arg*, Lys®(N-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH,
xame 32 (ATD* %, Arg®, Lys*(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,
exameie 330: (AID? ¥, Arg®, Lys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl))hGLP-1(7-
36)NH,
30 Example 331: (Aib**, Arg®, Lys*(N*-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH,
Example 332: (Aib®*, Arg®, Lys*(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-
1(7-36)NH,
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Exampte 333 (AID® %%, Arg®®3 | Lys¥®(Ne-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
Exampie 33¢- (AID®%, Arg®*, Lys*(N'-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
5 Examp'e 335: (Aib%*, Arg?®¥, Lys%(N*-(2-(4-hexadecy!-1-piperazine)-
acetyl)))}hGLP-1(7-36)NH,
Example 3 (AID®S, Arg®¥, Lys®(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Exampie 337, (AID®%, Arg®3, Lys®(N*-(2-(4-dodecy!-1-piperazine)-acetyl)))hGLP-1(7-
10 38)NH,
Example 338: (Aib**, Arg®®¥, Lys®(N-(2-(4-tetradecyl-1-piperazine)-
acety!)))hGLP-1(7-38)NH,
Example 339: (Aib®3®, Arg®, Lys®(N-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
15 eyamoe a0 (AIDY3Y, Arg?®*, Lys®(N°-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Examoe 341 (AID337Arg? ¥ Lys3®(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Example 342: (Aib%*%Y Arg®*, Lys®(N*-(2-(4-tetradecyl-1-piperazine)-
20 acetyl)))hGLP-1(7-38)NH,
Example 343:; (Aib*33Y, Arg?*, Lys®*(N*-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
Exampie 344 (AIDS*3, Arg®™, | ys?(N*~(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
25 Erampe us: (AIDSY, Arg®¥ Lys?®(N¢-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
Example 346: (Aib**, ATg?®*, Lys?(N*-(2-(4-tetradecyl-1-piperazine)-
acetyl)))hGLP-1(7-36)NH,
Example 347: Aib®, Arg®™, Lys™(N*-(2-(4-hexadecy!-1-piperazine)-acetyl)))hnGLP-
30 1(7-36)NH,
Examoie 08, (AID®3, Arg?%, Lys*(N°-(2-(4-decyl-1-piperazine)-acety!)) }hGLP-1(7-
36)NH,
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&10%‘ "& (9 - ' &kample 351: (Aib®*, Arg®?, Lys*(N*-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-36)NH,
Example 352: (AID®33, Arg®#83 | ys¥(N<-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
36)NH,
Exampie 383 (AID®?, Arg®*23 | ys®*(N-(2-(4-dodecyl-1-piperazine)-acetyl)) hGLP-1(7-
10 36)NH,
Example 354 (Aib**, Arg®#*, Lys®*(N*-(2-(4-tetradecyi-1-piperazine)-
acetyl)))hGLP-1(7-36)NH,
Example 355: (Aib*3, Arg?-23, Lys®(N-(2-(4-hexadecyl-1-piperazine)-
acety!)))hGLP-1(7-36)NH,
15 exampie 356 (AID®33, Arg®23, | ys®¥(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Exampie 357 (AT, Arg®#834 || ys*(N°-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,
Example 358: (Aib%%, Arg®?3, Lys®(N¢-(2-(4-tetradecyl-1-piperazine)-
20 acetyl)))hGLP-1(7-38)NH,
Example 359: (Aib**, Arg®3®*, Lys*(N‘-(2-(4-hexadecyl-1-piperazine)-
acetyl)))hGLP-1(7-38)NH,
Exampte 260: (AID335F Arg®2834 | ys®(N*-(2-(4-decyl-1-piperazine)-acety!)))hGLP-1(7-
38)NH,
25 crameie 381 (AID®33Y Arg®283 | ys**(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-
1(7-38)NH,
Example 362: (Aib‘*‘"-”,) Arg®-23 ( ys¥(N*-(2-(4-tetradecyl-1-piperazine}-
acetyl)))hGLP-1(7-38)NH,
Exampie 263 (AID®3Y, Arg®2¥  Lys®*(N*-(2-(4-hexadecy!-1-piperazine)-acetyl)))hGLP-
30 1(7-38)NH,
Example 364: (Aib®*, Arg?®*, Lys*(N*-decanoyl))hGLP-1(7-36)OH
Example 365: (Aib%%, Lys®, Arg®**, Lys*(N*-decanoy!))hGLP-1(7-36)OH
Example 370 (Aib®* Arg®*, Ava®’, Ado*)hGLP-1(7-38)NH,
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"10%v& () - T!Example 372 Alba s Argz““ Aun37 hGLP-1(7-37)NH,
Example 373 (Aib*"% JhGLP-1(7-36)NH,
Example 374 (Aib® Arg®*, 3-Ala®, D-Asp¥, Ava®, Aun*)hGLP-1(7-39)NH,
5 Example 375 (Gly®, B-Ala*)hGLP-1(7-36)NH,
Example 376 (Ser, B;Ala“)hGLP-1(7-36)NH2
Example 377 (Aib®, GIu®®, B-Ala*)hGLP-1(7-36)NH,
Example 378 (Gly®, Aib*®*)hGLP-1(7-36)NH,
Example 379 (Aib®, Lys', B-Ala®*)hGLP-1(7-36)NH,
10  Example 380 (Aib®, Leu?, B-Ala*)hGLP-1(7-36)NH,
Example 381 (Aib®, Lys®, 8-Ala*)hGLP-1(7-36)NH,
Example 382 (Aib%, Lys™, Leu?, B-Ala®)hGLP-1(7-36)NH,
Exaniple 383 (Aib®, D-Arg®*)hGLP-1(7-36)NH,
Example 384 (Aib®, B-Ala*, D-Arg®)hGLP-1(7-37)NH,
15 Example 385 (Aib*¥, B-Ala**)hGLP-1(7-36)NH,
Example 386 (Aib*¥, B8-Ala®*¥, Arg¥)hGLP-1(7-38)NH,
Example 387 (Aib*¥, B-Ala®¥, Arg®*)hGLP-1(7-39)NH,
Example 388 (Aib®, Lys™?¥, B-Ala**)hGLP-1(7-36)NH,
Example 389 (Aib®, Lys?, B-Ala*)hGLP-1(7-36)NH,
20 Example 390 (Aib®, B-Ala*, Arg*)hGLP-1(7-38)NH,
Example 391 (Aib®, Arg®*, B-Ala* )hGLP-1(7-36)NH,
Example 392 (Aib®, D-Arg*)hGLP-1(7-36)NH,
Example 393 (Aib%, 3-Ala, Arg®")hGLP-1(7-37)NH,
Example 394 (Aib%, Phe®, 8-Ala**)hGLP-1(7-36)NH,
25 Example 395 (Aib*%, Phe®)hGLP-1(7-36)NH,
Example 396 (Aib®*, Nal")hGLP-1(7-36)NH,
Example 397 (Aib%*, Nal®*3')hGLP-1(7-36)NH,
Example 398 (Aib%%, Af'g”‘“. NaP)hGLP-1(7-36)NH,
Example 399 (Aib**, Arg?®*, Phe* )hGLP-1(7-36)NH,
30 Example 400 (Aib®**, Nal"®**"hGLP-1(7-36)NH,
Example 401 (Aib®*, Nal'**")hGLP-1(7-36)NH,
Example 402 (Aib%*, Lys*(N*-decanoyl))hGLP-1(7-36) NH,
Example 403 (Aib**, Arg*, Lys®**(N-decanoyl))hGLP-1(7-36)NH,
Example 404 (Aib%*, Arg®¥, Lys*¥(N*-dodecanoyl))hGLP-1(7-36)NH,
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Example 407 (Aib®, Arg®™, B-Ala®, Lys*(N*-octanoyl))hGLP-1(7-37)NH,
Example 408 (Aib®, Arg®*, R-Ala®, Lys37(N‘-decanoy|))hGLP-1(7-37)NH2
5 Example 409 (Aib®, Arg?®*, B-Ala®, Lys*(N*-tetradecanoy!))hGLP-1(7-37)NH,
Example 410 (Aib®, Arg®™*, B-Ala®*, Lys*"(N°-dodecanoyl))hGLP-1(7-37)NH,
Example 411 (Aib®, Arg™*, 8-Ala®, Lys¥'(N*-dodecanoyl))hGLP-1(8-37)NH,

Physical data for a representative sampling of the compounds exemplified
herein are given in Table 1.

10
Example Mol. Wt. Mol. Wt. Purity
Number Expected MS(ES) (HPLC)
24 3351.8 3352.2 88%
26 3340.17 3340.9 99%
27 3353.81 3353.9 99%
29 3353.81 3353.9 99%
45 3352.6 33582.5 97%
51 3326.74 3326.6 99%
78 3395.81 3395.5 96%
136 3494 3494 89%
364 3523.02 3523.6 99%
365 3580.13 3580.3 95%
369 3677.25 3677 97%
370 3692.28 3692.4 98%
371 3807.37 3807.3 98%
372 3579.11 3579.7 97.90%
373 3337.81 3338.5 94%
374 3779.3 3779.5 94%
375 3297.7 3297.5 99%
376 3327.7 33274 98%
377 3398.8 3398.7 97.50%
378 33116 3311 93%
379 3366.85 3366.5 97%
380 3309.8 3309.4 99%
4 381 3354.8 3354.5 97.70%
382 3350.9 3350.3 97.20%
383 3311.73 3310.7 92%
384 3481.95 3481.3 94.30%
385 3281.76 3281.6 98%
386 3509.02 3509.1 99.40%
387 3665.2 3665.1 99%
388 3365.91 3365 97%
389 3324.79 33242 95%
390 3539 3539.2 93%
391 3381.74 3381.3 97%
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404 3550 11 3550.2 98%

405  3567.09 99%

406 3763.38  3763.2 95%

407 3636.15  3635.8 99%

408 366421  3663.3 99%

409 372032 37195 99%

410 369227  3691.7 99%

411 355513  3554.4 99%

TABLE 1
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wherein
A’ is L-His, Ura, Paa, Pta, Amp, Tma-His, des-amino-His, or deleted:;
10 A®is Ala, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-Ala or N-Me-Gly;
A% is Glu, N-Me-Glu, N-Me-Asp or Asp;
A'%is Gly, Acc, B-Ala or Aib;
A''is Thr or Ser;
A'?is Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, 8-Nal, Cha, Trp or X'-Phe;
15  AYis Thror Ser;
A" is Ser or Aib;
A" is Asp or Glu;
A'is Val, Acc, Aib, Leu, lle, Tle, Nle, Abu, Ala or Cha;
A'is Ser or Thr;
20 A"is Seror Thr;
A" is Tyr, Cha, Phe, 3-Pal, 4-Pal, Acc, 8-Nal or X'-Phe;
A% is Leu, Acc, Aib, Nle, lle, Cha, Tle, Val, Phe or X'-Phe;
A% is Glu or Asp;
A% is Gly, Acc, B-Ala, Glu or Aib;
25 AZis Gin, Asp, Asn or Glu;
A% is Ala, Aib, Val, Abu, Tle or Acc;
A% is Ala, Aib, Val, Abu, Tle, Acc, Lys, Arg, hArg, Orn, HN-CH((CH,),-N(R"R"))-
C(O) or HN-CH((CH,)s-X%)-C(O);
A® is Lys, Arg, hArg, Om, HN-CH((CH,).-N(R'™R™))-C(O) or HN-CH((CH,),-X*)-
30 C(O);
A7 is Glu Asp, Leu, Aib or Lys;
A% is Phe, Pal, 3-Nal, X'-Phe, Aic, Acc, Aib, Cha or Trp;
AZ is lle, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Ala or Phe;
A¥ is Ala, Aib or Acc;
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1409 mlO%&' ()AY 9s nd®YRrd,) RArgk DrmILAMECH () EHY,-NIDUMR")IC(OP or HN-CH((CH,),-X%)-
nMLO%& () -é‘ I ](9(%%’ ()-3J34J, J-I9IVIWXIKM3409 nlO%&' ()-/"'k9 mlO%& ()-/9
A¥ is Gly, B-Ala, D-Ala, Gaba, Ava, HN-(CH,),-C(0O), Aib, Acc or a D-amino acid;
A% is L- or D-Arg, D- or L-Lys, D- or L-hArg, D- or L-Orn, HN-CH((CH,),-N(R"™R"))-
C(0), HN-CH((CH,),-X*)-C(Q) or deleted;
A¥ is Gly, B-Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH,).-C(O),
10  HN-CH((CH,),-N(R"R"))-C(0), a D-amino acid, or deleted;
A% is D- or L-Lys, D- or L-Arg, D- or L-hArg, D- or L-Om, HN-CH({{CH,),-N(R'"R))-
C(0), HN-CH((CH,).-X*)-C(0O) Ava, Ado, Aec or deleted;
A¥is D- or L-Lys, D- or L-Arg, HN-CH((CH,),-N(R"R'"))-C(O), Ava, Ado, or Aec;
X' for each occurrence is independently selected from the group consisting of (C,-
15  Cg)alkyl, OH and halo;
R' is OH, NH, (C,-Cy)alkoxy, or NH-X2-CH,-Z°, wherein X? is a (C,-
C,.)hydrocarbon moiety, and Z° is H, OH, CO,H or CONH,;

4

X*=N  N—(CH,),-CH,
x3 is —/

-NH-C(0)-CH—N N—(CH,),-NH-C(0)-R"®
/

20 or —-C(O)-NHR'", wherein X* is, independently for each occurrence, -C(O)-, -NH-
C(0)- or -CH,-, and wherein f is, independently for each occurrence, an integer
from 1 to 29 inclusive,
each of R? and R® is independently selected from the group consisting of H, (C;-
Cao)alkyl, (C,-Cyo)alkenyl, phenyl(C,-Cy)alkyl, naphthyl(C,-Cy)alkyl, hydroxy(C,-

25  C,alkyl, hydroxy(C,-Cy)alkenyl, hydroxyphenyl(C,-Cj,)alkyl, and

+
-N-C= H
hydroxynaphthy!l(C,-Cy)alkyl; or one of R? and R® is (CH;),-N-C=N(C 3)2, (C,-

Y(CH,)-N N-(CHz)qSOz-
Cy)acyl, (C,-Cy)alkylsulfonyl, C(O)X?, — , or
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mLO%& ()-/9 mLOY% ()-/'k9 mLOY%& ()-/9 mlO%& ()-/9
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)-19
)-1L

/N
Y(CHz)r-N\—/N-(CHZ)q-CO-
ywherein Yis H, OH or NH,; ris 0 to 4; q 1s 0 to 4;
and X® is (C,-Cy)alkyl, (C,-Cy)alkenyl, phenyl(C,-Cyo)alkyl, naphthyl(C,-Cy,)alkyl,
hydroxy(C,-Cyo)alkyl,  hydroxy(C,-Cy)alkenyl,  hydroxyphenyl(C,-Cy)alkyl  or
hydroxynaphthyl(C,-Cg,)alkyl;
5 e is, independently for each occurrence, an integer from 1 to 4 inclusive;
m is, independently for each occurrence, an integer from 5 to 24 inclusive;
n is, independentiy for each occurrence, an integer from 1 to 5, inclusive;
each of R and R" is, independently for each occurrence, H, (C,-Cy)alkyl, (C,-
Cio)acyl, (C,-Cy)alkylsulfonyl, —C((NH)NH,)) or

/N
-C(O)-CHZ-—N\_/N-—(CHz),—CH3
10 ; and
R'? and R™ each is, independently for each occurrence, (C,-Cy)alkyl;
provided that:
when A’ is Ura, Paa or Pta, then R? and R® are deleted;
when R" is (C,-Cylacyl, (C,-Cy)alkylsulfonyl, —C((NH)NH,)) or

c 7N\

-C(O)-CH;—N N—(CH,)-CH,

15 p— , then R" is H or (C,-C,)alkyl;
(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, -37 or -38)NH, or hGLP-1(7-36, -37 or -38)OH,;
(i) a compound of formula (1) is not an analogue of hGLP-1(7-38, -37 or -38)NH, or
hGLP-1(7-36, -37 or -38)OH wherein a single position has been substituted by Aia;

20 (i) a compound of formula (I) is not (Arg®*, Lys*)hGLP-1(7-38)-E, (Lys®(N.-
alkanoyl))hGLP-1(7-36, -37 or -38)-E, (Lys*(N.-alkanoyl))hGLP-1(7-36, -37 or —
38)-E, (Lys®*-bis(N-4lkanoyl))hGLP-1(7-36, -37 or -38)-E, (Arg®, Lys*(N.-
alkanoyl))hGLP-1(8-36, -37 or -38)-E, (Arg?*, Lys**(N.-alkanoyl))hGLP-1(7-36, -37
or -38)-E or (Arg?®*, Lys*(Ne-alkanoyl))hGLP-1(7-38)-E, wherein E is -OH or -NH,;

25  (iv) a compound of formula (1) is not Z'-hGLP-1(7-36, -37 or -38)-OH, Z2'-hGLP-1(7-
36, -37 or -38)-NH,, wherein Z' is selected from the group consisting of:

(e) (Arg®). (Arg™), (Arg™™), (Lys®), (Arg®, Lys®), (Arg®, Lys*), (D-Lys™)
(Arg®), (D-Arg®), (Arg®*, Lys®) or (Arg®*, Lys™),



MLOY&' ()-/' K9 mLOY%&' ()-/9 mlOY%& ()-/9 mlO%& ()-/' kLMVM M.MVIVNMVKMVB49

MLO%& ()-/' k9 mLOY%& ()-/9 mLO%& ()-/9 mLO%& ()-/' k9

MLOY& () -/ NVEMVVVVMVKL. 4' K9 miLO%& ()-/9 mlO%& ()-/9 mLOY%& ()-/' k9

MLY% ()-/9 mLOY& () -/ MVMMVVM) NoP149 nilO%& ()-/9 milO%& ()-/9 mLO%& ()-/' k9
MLOY& ()-/9 mLOY ()-/9 mLOY ()-/) N*N+N7NWAXNYNeN R349 niLO%& ()-/9

MLOY& ()-/' K9 mLOY& ()-/9 mLOY%& ()-/9 mLOY%& ()-/' keNNNNNNNNKMB49

mLO%& ()-/' k9 mlO%& ()-/9 nmlO% ()-/9 mloYg ()-/' k9

MLOY& () -/ NNNNNNOCKL. 4' kK9 miLO%& ()-/9 mLO%& ()-/9 mLlO%& ()-/' k9 mLOY%& ()-/9
MLOY%& () -/ O0) O QJOKOAX CoP149 niLO%& () -/ 9

(f) (Asp?);
(g) at least one of (Aib®), (D-Ala®) and (Asp®); and
(h) (Tyr’), (N-acyl-His"), (N-alkyl-His”), (N-acyl-D-His’) or (N-alkyl-D-His’):
(v) 2 compound of formula (1) is not a combination of any two of the substitutions
5 listed in groups (a) to (d); and
(vi) a compound of formula (l) is not (N-Me-Ala®)hGLP-1(8-36 or -37), (Glu'S)hGLP-
1(7-36 or -37), (Asp*)hGLP-1(7-36 or -37) or (Phe*' }hGLP-1(7-36 or -37)
or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1, wherein A'' is Thr; A" is Thr; A"
10 is Asp; A" is Ser; A"is Ser; A* is Glu; AZ is GIn or Glu; AY is Glu; and A% is Trp;
or a pharmaceutically acceptable salt thereof.
3. A compound according to claim 2, wherein A® is Glu, N-Me-Glu or N-
Me-Asp; A" is Phe, Acc or Aic; A" is Val, Acc or Aib; A™ is Tyr; A% is Leu, Acc or
Cha; A% is Ala, Aib or Acc; A® is Ala, Aib, Acc, Lys, Arg, hArg, Orn, HN-CH((CH,),-
15  N(R'R"))-C(O) or HN-CH{(CH,),-X*)-C(Q); A® is Phe; A® is lle or Acc; A¥ is Ala or
Aib; A% is Leu, Acc or Cha; and A¥ is Val or Acc; or a pharmaceutically acceptable
salt thereof.
4, A compound according to claim 3, wherein A% is Ala, D-Ala, Aib, ABc,
ASc, N-Me-Ala, N-Me-D-Ala or N-Me-Gly; A" is Gly; A'? is Phe, A6c or ASc; A" is
20 Val, A6c or A5c; A® is Leu, ABc, ASc or Cha; A% is Gly, B-Ala or Aib; A* is Ala or
Aib; A% is lle, ABc or ASc; A* is Leu, A6c, ASc or Cha; A® is Val, A6c or ASc; A* is
Aib, B-Ala, Ado, ABc, A5c or Gly; and AY is Gly, Aib, B8-Ala, Ado, D-Ala or deleted;
or a pharmaceutically acceptable salt thereof.
5. A compound according to claim 4 or a pharmaceutically acceptable
25 salt thereof, wherein X* for each occurrence is -C(O)-; e for each occurrence is
independently 1 or 2; and R' is OH or NH,.
6. A compound according to claim 5 or a pharmaceutically acceptable
salt thereof, wherein RYis H and R is (C4-Cao)alkyl, (C5-Cyo)alkenyl, (C,-Cyp)acyl,
(C,-Cyo)alkylsuifonyl,
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8. A compound according to claim 7 or a pharmaceutically acceptable
salt thereof, wherein R is (C4-Cx)acyl, (C4-Cao)alkylsulfonyl or

15 TN\
-C(O)-CH~N  N—(CH,);-CH.
N

9. A compound according to claim 1 wherein said compound is
(AIb®3°)hGLP-1(7-36)NH;,
20 ((N,-HEPES-His), Aib®**)hGLP-1(7-36)NH;,
((N-HEPA-His)’, Aib**)hGLP-1(7-36)NH,,
(Aib®, R-Ala*®*)hGLP-1(7-36)NH,,
(Aib®3®, Arg?®** | ys¥(N,-tetradecanoyl))hGLP-1(7-36)NH,,
(AIb®*®, Arg®®, Lys*(N-tetradecanoyl))hGLP-1(7-36)NH,,
25 (AIB**¥ Arg®®*, Lys®®(N.-tetradecanoyl))hGLP-1(7-38)NH,,
(Ab®®, Arg?** Lys®(N-decanoyl))hGLP-1(7-36)NH.,
(AIb®**, Arg?®* Lys*(N.-dodecanesulfonyl))hGLP-1(7-36)NH,,
(AIb®*°, Arg®*, Lys®®(N,-(2-(4-tetradecyl-1-piperazine)-acety!)))hGLP-1(7-36)NH,,
(AIb®*°, Arg®* Asp®(1-(4-tetradecyl-piperazine)))hGLP-1(7-36)NH,,
30 (Ab®*®, Arg?®**, Asp®®(1-tetradecylamino))hGLP-1(7-36)NH,,
(AIb®*, Arg®* Lys**(N;-tetradecanoyl),R-Ala* )hGLP-1(7-37)-OH or
(AIb®*®, Arg?34  Lys®(N-tetradecanoyl))hGLP-1(7-36)-OH, or a pharmaceutically
acceptable salt thereof.
10. A compound according to claim 9 wherein said compound is
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rvi0%& ()-f#v3QY& ()x bHarifd¥utcht E#M%@@(ﬁen( torhiriditd e\ Erte2fiRCBmount of a
##v 1098 () -f#v109& ()-f ##3y rv10%& ()-f#v10%& () f #v10%&' (%] f #UUUU0UUU_?] PC9
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rvi0%& ()-f#vig%& ()ys E#ijago/é%e@ﬁvéc %yhﬁ(r’ef%véo\ﬂﬁé\dna]da@dmg to claim 1 or a
V109 () 1vI00E ()1 IvTOU (

rvi0%&' () PF#RFH%"( Y@ cﬁ n gr@o/@@amn @f a medlcament to treat
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+H < - 10%@@rifis), - BsTeopbRidd Cehirald VNMYYIEY_2yi8h< disease, restenosis and

neurodegenerative disease, in a subject in need thereof.
14. Use according to claim 13 wherein said disease is Type | dlabetes or
20  Type |l diabetes.
15. A compound according to claim 1 wherein said compound is
(Aib®)hGLP-1(7-36)NH;
(B-Ala**)hGLP-1(7-36)NH,;
((N*-Me-His)’, Aib®**)hGLP-1(7-36)NH,;
25 ((N*-Me-His)’, Aib®, R-Ala®*)hGLP-1(7-36)NH;;
((N*-Me-His)", Aib®**®, Arg?**)hGLP-1(7-36)NH;
((N*-Me-His)’, Aib%, Arg®®®*, R-Ala*>*)hGLP-1(7-36)NH,;
(Aib®, A6C**)hGLP-1(7-36)NH,;
(Aib®, A5c*)hGLP-1(7-36)NH;;
30 (Aib®, D-Ala*®*)hGLP-1(7-36)NHy;
(Aib®%, A6c**)hGLP-1(7-36)NH,;
(AIb®*®, A5c3)hGLP-1(7-36)NH,;
(Aib®%*, GIu#)hGLP-1(7-36)NHy;
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-10%@’@4: ()-gl < -10%@P@ ()-9gl < -10%P @& (2“9#3 + < ‘10%@’@5 ()-gl <
_10%@ @ () - gi WAMW VW 2y X8#l < - 10%U@ @) - gl < - L0%@ @ ()-gl <
- 10%@@ ()-gl < - 10%PE@ ()-g#3 + <
(Aib*3)hGLP-1(7-36)NH,;
(Aib® ©B)hGLP-1(7-36)NH,;
(AIb*S ) GLP-1(7-36)NH,;
(AB®, ABC'S*)hGLP-1(7-36)NH,;
5 (AIb*, ABCSP)hGLP-1(7-36)NH,;
(AB®, ABCPS)hGLP-1(7-36)NH;;
(Aib®*, A6C®)hGLP-1(7-36)NH,:
(AIBS, Lys#)hGLP-1(7-36)NH;:
(Aib*235, A6CE)GLP-1(7-36)NH;
10 (AIB*¥, ABCB)hGLP-1(7-36)NHy;
(AIb*2435, ABCH)NGLP-1(7-36)NH,:
(AIBS, ABC)hGLP-1(7-36)NH,;
(Aib®, Cha®)hGLP-1(7-36)NH,;
(AIBE3, ABCE)hGLP-1(7-36)NH,;
15 (Aib"5, ABCP)hGLP-1(7-36)NH,;
(Aib?, A6C'*2, B-Ala**)hGLP-1(7-36)NH,;
(AIBS3, R-Ala2)hGLP-1(7-36)NH;
(AIB* 23 GLP-1(7-36)NH,;
(AIB®™, GIU®, A6C)hGLP-1(7-36)NH,;
20 (AibS#3, GIu¥, ABCHhGLP-1(7-36)NHy;
(ABA22535 GIB, ABC)hGLP-1(7-36)NH,;
(AibP242535 AGC18202 GIZIhGLP-1(7-36)NH,;
(Aib?, ABC®, B-Ala*)hGLP-1(7-36)NH,;
(Aib®, ASC®, B-Ala*)hGLP-1(7-36)NHy;
25 (Aib®, GIU®, R-Ala®)hGLP-1(7-36)NH,;
(Aib®?*, B-Ala*)hGLP-1(7-36)NH,;
(AIB®®, B-Ala*)hGLP-1(7-36)NH;
(Aib*2 B-Ala*)hGLP-1{7-36)NH,;
(Aib®, ABC'®®, B-Ala*)hGLP-1(7-36)NHy;
30 (Aib®, ABC"®2, R-Ala®)hGLP-1(7-36)NH,;
(Aib®, ABC™2, B-Ala*)hGLP-1(7-36)NHy;
(Aib®, A6C?, B-Ala®)hGLP-1(7-36)NH;
(Aib®, Lys®, B-Ala®)hGLP-1(7-36)NH,;
(AiB®, ABC®, RB-Ala*)hGLP-1(7-36)NH,;
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(Aib®, ABC**2, B-Ala*)hGLP-1(7-36)NH,;
(AIB®, ABC®®2, B-Ala**)hGLP-1(7-36)NH,;
(Aib%, A6c'?, B-Ala*)hGLP-1(7-36)NH,;
(Aib%, Cha®®, 8-Ala**)hGLP-1(7-36)NH,;

5  (Aib®, ABC®, B-AIa”)h_GLP-1 (7-36)NH.;
(Aib®, A6c®*2, 3-Ala*)hGLP-1(7-36)NH,;
(Aib®, B-Ala®3¥)hGLP-1(7-36)NH,;

(Aib®%, B-Ala*)hGLP-1(7-36)NH,;
(Aib®, GluZ, A6c*?, B-Ala*)hGLP-1(7-36)NH,;

10 (AIb®*, GluZ, ABc*®, B-Ala**)hGLP-1(7-36)NH,;

(A%, Glu®, A6c¥, Lys*(Nc-octanoyl), B-Ala**)hGLP-1(7-36)NH,;
(Aib%2425, Glu®, ABc®, B-Ala*)hGLP-1(7-36)NH,;
(Aib®2435, ABC'*232 GIU®, R-Ala**)hGLP-1(7-36)NH,;
(Aib®33, D-Arg®)hGLP-1(7-36)NH,;
15 (Aib*%, D-Lys*®)hGLP-1(7-36)NHy;
(Aib?, B-Ala*, D-Arg**)hGLP-1(7-36)NH,;
(Aib?, B-Ala®, D-Lys®*)hGLP-1(7-36)NH,;
(Aib®*%, Arg?®*)hGLP-1(7-36)NH,;
(Aib®, Arg?®*, B-Ala*)hGLP-1(7-36)NH,;
20 (AiIb®*, Arg®?®*hGLP-1(7-36)NH,;
(Aib®, Arg®23 R-Ala**)hGLP-1(7-36)NH,;
(Aib®, Arg®®*, B-Ala*, Lys*(N*-tetradecanoyl))hGLP-1(7-36)OH;
(Aib®*, Arg®™, Lys*(N*-tetradecanoyl))hGLP-1(7-37)OH;
(AiD®337 Arg®* | ys®(N*-tetradecanoyl))hGLP-1(7-37)OH;

25  (Aib%¥, Arg®*, Lys®(N-tetradecanoyl), D-Ala®)hGLP-1(7-37)OH;
(Aib®337 Arg®™, Lys*(N-tetradecanoyl))hGLP-1(7-38)OH;
(Aib®, Arg®*, B-Ala¥, Lys*®(N*-tetradecanoyl))hGLP-1(7-38)OH;
(Aib®3, Arg®*, Lys*(N*-tetradecanoyl)hGLP-1(7-38)OH;

(Aib®, Arg®®*, Lys®*(N*-tetradecanoyl), 8-Ala® }hGLP-1(7-37)0H;

30 (Aib®Y, Arg®™*, Lys*(N*-tetradecanoyl))hGLP-1(7-37)OH;
(Aib®%*, Arg®**, Ado*)hGLP-1(7-37)OH,;

(Aib®%, Arg®®*, Ado*)hGLP-1(7-37)NH,;
(Aib?, Arg®*, Lys®(Ne-tetradecanoyl), D-Ala* )hGLP-1(7-37)OH,
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(AIb®, Arg®*, Lys**(Ne-tetradecanoyl))hGLP-1(7-38)OH:
(Aib®, Arg®™*, B-Ala”, Lys®(N*tetradecanoy!))hGLP-1(7-38)OH;
(Aib®*, Lys*(N*-actanoyl))hGLP-1(7-36)NH,;
(Aib**, Lys*(N¢-tetradecanoyl))hGLP-1(7-36)NH, ;
5  (Aib%*, Lys®*(N*-hexadecanoy!))hGLP-1(7-36)NH,;
(Aib®, Lys®(N=-octanayl), B8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Lys®(N¢-tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,;
(Aib®, Lys®*(N*-hexadecanoyl), 8-Ala**)hGLP-1(7-36)NH,;
(Aib®**, Lys®(N¢-octanoyl), Arg*)hGLP-1(7-36)NH,;

10 (Aib**, Lys®(N-tetradecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib**, Lys®(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib%*, Lys®(N¢-decanoyl), Arg*)hGLP-1(7-36)NH,;

(Aib*%, Lys?®, Lys?*(N-octanoyl), Arg*)hGLP-1(7-36)NH,;
(AIb®*, Lys®, Lys®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,;

15 (Aib**, Lys®, Lys®(N:-hexadecanoyl), Arg*)hGLP-1(7-36)NH,;
(AIb®®, Arg®, Lys®(N¢-octanoyl))hGLP-1(7-36)NH,;

(AIb®¥, Arg®, Lys®(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(AIb®**, Arg®®¥, Lys®(Nc-hexadecanoyl))hGLP-1(7-36)NH,;
(AID®3S, Arg?™, Lys?®(N‘-decanoyl))hGLP-1(7-36)NH,;

20  (Aib®, Lys®(N¢:-octanoyl), Arg*, B-Ala*)hGLP-1(7-36)NH,:
(Aib®, Lys®(N¢-tetradecanoyl), Arg®, 8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Lys®(N=-hexadecanoyl), Arg®, B-Ala*)hGLP-1(7-36)NH,;
(Aib®, Lys®(N*-decanoyl), Arg®, B-Ala*)hGLP-1(7-36)NH,;
(Aib®*, Lys*(N*-octanoy!))hGLP-1(7-36)NH,;

25  (Aib**, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH,;

(AIb®3, Lys™(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®33, Arg®, Lys*(N®-octanoyl))hGLP-1(7-36)NH,;
(AiIb**, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg®, Lys*(N*-decanoyl))hGLP-1(7-36)NH,;

30 (Ab®*, Arg®®, Lys*(N*-octanoyt))hGLP-1(7-36)NH,;

(AIb**, Arg®®, Lys*(N¢-tetradecanoyl))hGLP-1(7-36)NH,,
(Aib**, Arg®?, Lys*(N*-hexadecanoy!))hGLP-1(7-36)NH,;



Y& ()- 1310% & ()- "FL0%[& ()-z 110% & ()-Z[[[[[\|[: PB4 1!

S f,10% 0 & (
& ()- | 10%
sf510% i & (

| 109& ()-' 10

10

15

20

25

30

)- 1@F,10% & ()- 1*10% & ()- | (m0%

& ()-T | L&10%

& ()-S\\\\\7]v]{Z9PB4 1! 1910% & ()- | @10% & ()-
)-S!1sf510% T T& ()-S1°0 10% & ()- 10 10%
& ()-v]111111°X uS2 s Y'10%6G& ()-@ s Y'10%5CE ()-@s Y'10%L& ()- @

10 10 l,;-10%
-52-

(Aib®*3, Arg®?, Lys“(N‘-decanoyl))hGLPJ(7-36)NH2;

(Aib®**, Lys®, Arg®, Lys*(N*-octanoyl))hGLP-1(7-36)NH,;
(Aib®*, Lys®, Arg®, Lys*(Nt-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Lys™, Arg?, Lys*(N=-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®%, Lys*(N*-octanoy!))hGLP-1(7-36)NH,;

(Aib®%, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH, ;

(Aib®%, Lys*(Ns-hexadecanoy!))hGLP-1(7-36)NH,;

(Aib®*, Arg?, Lys¥®(N<-octanoyl))hGLP-1(7-36)NH,;

(Aib**, Arg®, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg®, Lys**(N:-hexadecanoy!))hGLP-1(7-36)NH,;
(AiB®S, Arg®*, Lys* (N -octanoyl))hGLP-1(7-36)NH,;

(AiIb®*, Arg®3, Lys®¥(Ne-niexadecanoyl))hGLP-1(7-36)NH,;
(AIb*%, Arg®*, Lys*(N*-octanoyl))hGLP-1(7-38)NH,;

(Aib®3, Arg?®*, Lys*(N*-decanoyl))hGLP-1(7-38)NH,;

(Aib®3, Arg®*, Lys¥(N*-tetradecanoyl))hGLP-1(7-38)NH,;
(AIb®*, Arg®*, Lys®¥(N°-hexadecanoyl))hGLP-1(7-38)NH,;
(AIB®*337 Arg2 283 | ys¥(Ne-octanoyl))hGLP-1(7-38)NH,;
(AID®*3, Arg®#3 | Lys*(N‘-decanoyl))hGLP-1(7-38)NH,;
(AIB3¥  Arg®283 | ys¥(N-tetradecanoy!))hGLP-1(7-38)NH,;
(A3 Arg®2¥ Lys¥(N-hexadecanoyl))hGLP-1(7-38)NH,;
(A% Arg?®¥, Lys®(Nc-octanoyl))hGLP-1(7-38)NH,;
(AID*337, Arg®¥, Lys¥(N‘-decanoyl))hGLP-1(7-38)NH,;
(AID**¥ Arg**, Lys*(N*-hexadecanoyl))hGLP-1(7-38)NH,;
(AIB®37, Arg?2¥ | Lys*¥(N*-octanoyl))hGLP-1(7-38)NH,;
(AiD33537 Arg? 23 (ys*(N*-decanoyl))hGLP-1(7-38)NHj;
(AID¥7, Arg?® 2% | ys®(N*-tetradecanoy!))hGLP-1(7-38)NH,;
(Aib®3597, Arg?® 83 | ys¥(N'-hexadecanoy!))hGLP-1(7-38)NH;;
(AIb®, Lys®, Arg®*, Lys*(N*-octanoy!))hGLP-1(7-36)NH,;
(Aib®, Lys?, Arg®®™, Lys®¥(N-tetradecanoy!))hGLP-1(7-36)NH,;
(AIb®*, Lys®, Arg®*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg® 2% Lys®(N-octanoy!))hGLP-1(7-36)NH,;

(Aib®*, Arg® 3, Lys®(N=-tetradecanoyl))hGLP-1(7-36)NH,;
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(Aib®, A6c™, Lys*(Nc-octanoyl), B—Ala“)hGLP-1(7 -36)NH,;
(Aib®, Glu®, Lys*(Nc-octanoyl), B8-Ala**)hGLP-1(7-36)NH,;

(Aib®, Glu®, A6c*, Lys*(N.-octanoyl), B-Ala**)hGLP-

1(7-36)NH,;

(Aib®, Arg®, Lys*(N*-octanoyl), B-Ala**)hGLP-1(7-36)NH,;

10 (Aib® Arg®, Lys*(Nr-tetradecanoyl), 8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Arg®, Lys*(N*-hexadecanayl), 8-Ala**)hGLP-1(7-36)NH,;
(Aib®, Arg®, Lys*(N*-decanoyl), 8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Arg®?, Lys*(N¢t-octanoyl), 8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Arg®?®, Lys*(N¢-tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,;

15 (Aib%, Arg®?®, Lys*(Nc-hexadecanayl), 8-Ala**)hGLP-1(7-36)NH,;
(Aib®, Arg®?, Lys*(N*-decanoyl), 8-Ala*)hGLP-1(7-36)NH,;
(Aib®, Lys®, Arg®, Lys*(Nt-octanoyl), B8-Ala®)hGLP-1(7-36)NH,;
(Aib®, Lys®, Arg®, Lys*(N=-tetradecanoyl), B-Ala**)hGLP-1(7-36)NH,;
(Aib®, Lys®, Arg®, Lys*(N¢-hexadecanoyl), 8-Ala*)hGLP-1(7-36)NH,;

20 (Aib%, B-Ala*, Lys®(Nt-octanoyl))hGLP-1(7-36)NH,;

(Aib®, B-Ala*, Lys®¥(N-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®, B-Ala*, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib, Arg®, B-Ala*, Lys*(N*-actanoyl))hGLP-1(7-36)NH,;
(Aib®, Arg®, B-Ala*, Lys*(N*tetradecanoyl))hGLP-1(7-36)NH,;
25  (Aib®, Arg®, B-Ala®, Lys®(N*-hexadecanoy!))hGLP-1(7-36)NH;
(Aib%, Arg®¥, B-Ala*, Lys*(N-octanoyl))hGLP-1(7-36)NH,;
(Aib®, Arg®*, B-Ala®, Lys**(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®, Arg®*, B-Ala®, Lys**(N*- hexadecanoyl))hGLP-1(7-36)NH,,
(Aib®, Arg®*, B-Ala®, Lys*(N*-decanayl))hGLP-1(7-36)NH,,
30 (Aib® Lys®, Arg®™, 3-Ala*®, Lys*(N*-octanoy!))hGLP-1(7-36)NH,;
(Aib®, Lys®, Arg?*, Lys®(N-tetradecanoyl), 8-Ala**)hGLP-1(7-36)NH,;
(Aib®, Lys®, Arg?*, B-Ala®, Lys*(N'-hexadecanoy!))hGLP-1(7-36)NH,,
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(Aib®, Arg®># 3¢ R-Ala®, Lys*(Nt-octanoyl))hGLP-1(7-36)NH,;
(Aib®, Arg®2%3 B-Ala®, Lys®(N -tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®, Arg®28:3 R-Ala®, Lys®(N:-hexadecanoyl))hGLP-1(7-36)NH;
(Aib®, Arg®23 R-Ala®, Lys®(N°-decanoyl))hGLP-1(7-36)NH,;

5  (Aib**, Lys®(N¢-octanoyl), A6c*?, Arg*)hGLP-1(7-36)NH,;
(A%, Lys®*(Ne-tetradecanoyl), A6c®, Arg*)hGLP-1(7-36)NH,;
(AIb®*, Lys®*®(Ne-hexadecanoyl), A6c*, Arg**)hGLP-1(7-36)NH,;
(A%, ABC32, Lys*(Ne-octanoyl))hGLP-1(7-36)NH,;

(Aib®*®, ABC?, Lys™(N--tetradecanoyl))hGLP-1(7-36)NH,;

10  (Aib®**, ABc®, Lys*(Nc-hexadecanoyl))hGLP-1(7-36)NH,;
(A%, Arg®, ABc®, Lys*(N¢-octanoyl))hGLP-1(7-36)NH,;
(A, Arg®®, ABc™, Lys*(Nt-tetradecanoy!)hGLP-1(7-36)NH,;
(Aib®**, ABc*?, Lys®¥(Nt-octanoyl))hGLP-1(7-36)NH,;

(Aib®%, ABC?, Lys®(Nt-tetradecanoyl))hGLP-1(7-36)NH,;

15 (Aib®*, ABc*, Lys®¥(N-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg?®, A6c®, Lys®*(Nt-octanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg?®, ABc*, Lys¥®(N-tetradecanoy!))hGLP-1(7-36)NH,;
(A, Arg®®, A6c®, Lys*¥(N:-hexadecanoyl))hGLP-1(7-36)NH,;
(AID>*, Arg®®*, ABc*, Lys*(N-octanoyl))hGLP-1(7-36)NH,;

20 (Aib®*, Arg?®3, ABc™, Lys®(N-decanoyl))hGLP-1(7-36)NH,;
(AIb®*, Arg®*, ABc™, Lys®(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Arg®3#, A6c*, Lys*(Ne-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®%*33, Lys®®(N*-octanoyl), Arg*)hGLP-1(7-36)NH,;

(Aib*#**, Lys®®(N*-tetradecanoyl), Arg*)hGLP-1(7-36)NH,

25  (Aib®***, Lys**(N*-hexadecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib®35, Arg?, Lys*(N-octanoy!))hGLP-1(7-36)NH;;

(AIb®2435 Arg?®, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib®%*+3 Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®2435 Arg?®¥ Lys®(Nt-octanoyl)hGLP-1(7-36)NH,,

30  (Aib®*33, Arg®¥, Lys*®(N'-tetradecanoyl))hGLP-1(7-36)NH,;
(Aib*2435, Arg?®3 Lys®(Ne-hexadecanoy!))hGLP-1(7-36)NH,;
(Aib®2435 Glu®, ABc™?, Lys*(N.-octanoyl))hGLP-1(7-36)NH,;
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(Aib®%, Glu®, Lys®(Nt-octanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib®%, Glu®, Lys®*®(N-tetradecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib®*, GIu®, Lys®(Nt-hexadecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib®¥, Glu®, Lys*(Ne-octanoyl))hGLP-1(7-36)NH,;
(Aib®®, Glu®, ABC*, Lys*(Nc-octanoyl))hGLP-1(7-36)NH,;
(Aib®%, Glu®, Arg®, Lys*(N¢-octanoyl))hGLP-1(7-36)NH,;
(Aib®, GIu®, Arg®, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH,;
(AIb®3S, GIUP, Arg®, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH;;
(Aib®3, Glu®, Lys*(N-octanoyl))hGLP-1(7-36)NH,;
10 (Aib®**, GIU®, Lys*(N-tetradecanoyl))hGLP-1(7-36)NH, ;
(AIB®, GIu?, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
(Aib®*, Glu®, Arg?®*, Lys*(N-octanoyl))hGL.P-1(7-36)NH,;
(AIb**, Glu®, Arg®*, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH, ;
(Aib®*, Glu®, Arg®*, Lys®¥(N*-hexadecanoy!))hGLP-1(7-36)NH,;
15 (Aib®¥3 Lys®(N*-octanoyl), Arg*)hGLP-1(7-36)NH,;
(AIb®*%, Lys®(N°-tetradecanoyl), Arg*)hGLP-1(7-36)NH, ;
(Aib®, Lys®*(N“-hexadecanoyl), Arg*)hGLP-1(7-36)NH,;
(Aib®3%35 Arg®, Lys*(Nt-octanoyl))hGLP-1(7-36)NH,;
(Aib*322% Arg®, Lys*(N*-tetradecanoyl!))hGLP-1(7-36)NH,;
20  (Aib*%2* Arg®, Lys*(N‘-hexadecanoyl))hGLP-1(7-36)NH,;
(AiD83033 Arg?3 Lys®¥(Ne-octanoyl))hGLP-1(7-36)NH,;
(AibS3-3 Arg?¥ Lys®(N¢-tetradecanoyl))hGLP-1(7-36)NH,;
(AiD®038 Arg®™ Lys*(N:-hexadecanoyl))hGLP-1(7-36)NH;;
(AIb®*, Glu®, A6c™, Lys®¥ (N -octanoyt))hGLP-1(7-36)NH,;
25  (Aib®%, Glu®B, A6c®, Lys®(N«tetradecanoyl!))hGLP-1(7-36)NH,;
(A%, Glu®, ABc®, Lys*¥(N¢-hexadecanoyl))hGLP-1(7-36)NH,;
(A%, Glu®, Arg®™*, A6c*?, Lys¥(N-octanoyl))hGLP-1(7-36)NH,;
(Aib®3, GIuB, Arg®*, ABc?, Lys*(N-tetradecanoyl))hGLP-1(7-36)NH,;
(AIb®, Glu®, Arg®*, ABc*?, Lys*(N*-hexadecanoyl))hGLP-1(7-36)NH,;
30 (A3, GluB, Arg®™, A6c™, Lys®¥(N*-octanoy!))hGLP-1(7-36)NH,;
(AID®23, GIUZ, Arg™*, A6c¥, Lys*(N*-tetradecanoyl))hGLP-1(7-36)NH, ;
(Aib®2*+33 GIu®B, Arg®>, ABc*, Lys*®¥(N*-hexadecanoyl))hGLP-1(7-36)NH,;
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(Aip®#303, GluZ, Arg?®*, ABc®, Lys®(Nt-octanoyl))hGLP-1(7-36)NH,;
(AIR*3%0%, Glu®, Arg®*, ABc™, Lys®(Nt-tetradecanoyl))hGLP-1(7-36)NH, ;
(AiD*2%0% Glu®, Arg®™, A6c®, Lys®(N:-hexadecanoy!))hGLP-1(7-36)NH,;
((N*-HEPES-His)’, Aib*)hGLP-1(7-36)NH,;
5  ((N*-HEPES-His)’, B-Ala*)hGLP-1(7-36)NH,;

| ((N*-HEPES-His)’, Aib%, B-Ala®*)hGLP-1(7-36)NH,;

((N°-HEPA-His)’, Aib*)hGLP-1(7-36)NH,;

((N*-HEPA-His), 8-Ala*)hGLP-1(7-36)NH,;

((N°-HEPA-His)', Aib®, B-Ala**)hGLP-1(7-36)NH,;

10 ((N*-tetradecanoyl-His)’, Aib*)hGLP-1(7-36)NH,;
((N“-tetradecanoyl-His)’, 8-Ala®*)hGLP-1(7-36)NH,;
((N*-tetradecanoyl-His)’, Aib™*)hGLP-1(7-36)NH,;
((Ne-tetradecanoyl-His), Aib®, 8-Ala**)hGLP-1(7-36)NH,;
((Ne-tetradecanoyl-His)’, Arg?®*, Aib*)hGLP-1(7-36)NH,;

15 ((N“-tetradecanoyl-His)’, Arg®*, B-Ala*)hGLP-1(7-36)NH,;
((Ne-tetradecanoyl-His)’, Aib**, Arg®3)hGLP-1(7-36)NH,;
((N*-tetradecanoyl-His)’, Aib®, Arg®*, 3-Ala*)hGLP-1(7-36)NH,;
((N“-tetradecanoyl-His)’, Arg®#*, 8-Ala**)hGLP-1(7-36)NH,;
((Ne-tetradecanoyl-His)’, Aib®*, Arg®2**)hGLP-1(7-36)NH,;

20  ((N*-tetradecanoyl-His)’, Aib?, Arg®23 R.Ala3)hGLP-1(7-36)NH,;
(Aib**, Lys®(N*-octanesutfonyl), Arg*)hGLP-1(7-36)NH,;

(Aib®*¥, Lys®(N°-dodecanesulfonyl), Arg*)hGLP-1(7-36)NH,;
(AIb®3, Lys®(Nt-hexadecanesulfonyl), Arg*)hGLP-1(7-36)NH,;
(A%, Arg®, Lys*(N¢-octanesulfonyl))nGLP-1(7-36)NH;

25  (Aib®, Arg®, Lys¥(N--dodecanesulfonyl))hGLP-1(7-36)NH;;
(Aib®, Arg®, Lys*(N*-hexadecanesulfonyl))hGLP-1(7-36)NH,;
(A, Arg®*, Lys¥(N®-octanesulfonyl))hGLP-1(7-36)NH,;
(A%, Arg®¥, Lys¥(Ne-hexadecanesulfonyl))hGLP-1(7-36)NH,;
(Aib®***, Asp®(1-(4-decylpiperazine)), Arg*)hGLP-1(7-36)NH,;

30 (Aib®%, Asp®(1-(4-dodecylpiperazine)), Arg*)hGLP-1(7-36)NH,;
(Aib%*, Asp®(1-(4-tetradecylpiperazine)), Arg*)hGLP-1(7-36)NH,;
(Aib®%, Asp®(1-(4-hexadecylpiperazine)), Arg*)hGLP-1(7-36)NH,,
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(Aib®*, Arg®, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH,;
(Aib*¥, Arg®, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,;
(Aib®*, Arg®, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,;
(AiD®%, Arg®, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,;

5  (Ab**, Arg®™™, Asp*(1-(4-decylpiperazine)))hGLP-1(7-36)NH.:
(Aib®%, Arg?®*, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,;
(Aib®, Arg®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,;
(Aib®*, Arg®*, Asp*(1-(4-decylpiperazine)))hGLP-1(7-38)NH,;
(Aib®*, Arg?*, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,;

10 (Ab**, Arg®™*, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,;
(Aib®3, Arg™*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,;

(Aib®*37 Arg?*, Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,;

(AIB®*Y Arg®*, Asp*®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,;

(AID**¥7 Arg?®¥, Asp*(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,;

15 (Aib**, Arg®*, Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,;
(Aib®3, Arg®¥, Asp?(1-(4-decylpiperazine)))hGLP-1(7-36)NH,;
(AID®33, Arg®¥, Asp?(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,;
(Aib®*, Arg®¥, Asp?®(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,;
(Aib>*, Arg*** Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,;

20 (Ab®®, Arg?®®, Asp™(1-(4-decylpiperazine)))hGLP-1(7-36)NH;;
(Aib®*, Arg®?, Asp*(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,;
(Aib®3, Arg®2, Asp™(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,;
(AIb**, Arg®?®, Asp*(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,;
(AIb®, Arg®2*, Asp®(1-(4-decylpiperazine)))hGLP-1(7-36)NH,;

25 (A, Arg® 2, Asp®(1-(4-dodecylpiperazine)))hGLP-1(7-36)NH,;
(AID®, Arg?5283 Asn¥(1-(4-tetradecylpiperazine)))hGLP-1(7-36)NH,;
(Aib**, Arg¥ 23 Asp¥(1-(4-hexadecylpiperazine)))hGLP-1(7-36)NH,;
(AIB®S, Arg® 84 Asp®(1-(4-decylpiperazine)))hGLP-1(7-38)NH,;
(AID®¥, Arg®?3, Asp*®(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,,

30 (AIBY¥, Arg?BH Asp®(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,;
(AIb®, Arg®2¥  Asp®(1-(4-hexadecylpiperazine)))hGLP-1(7-38)NH,,
(AID®¥Y Arg?2®3 Asp*(1-(4-decylpiperazine))hGLP-1(7-38)NH,,
(A3 Arg®8* Asp¥(1-(4-dodecylpiperazine)))hGLP-1(7-38)NH,,
(AIB®333T Arg®28.3  Asp¥(1-(4-tetradecylpiperazine)))hGLP-1(7-38)NH,;
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(Aib®35, Arg®, Lys®(N¢-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(A%, Arg®, Lys®(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(Aib®%5, Arg®, Lys®(N*-(2-(4-tetradecy!-1-piperazine)-acetyl))) hGLP-1(7-36)NH,;
(AIb®*, Arg®, Lys®(N*-(2-(4-hexadecy!-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
10  (Aib®**, Arg®, Lys*(N*-(2-(4-decyl-1-piperazine)-acety!)))hGLP-1(7-36)NH,;
(Aib®%, Arg®, Lys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl))hGLP-1(7-36)NH,;
(Aib**3, Arg®, Lys*(N°-(2-(4-tetradecyl-1-piperazine)-acetyl)) hGLP-1(7-36)NH,;
(AIb®S, Arg?®, Lys*(N¢-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(Aib®, Arg®*, Lys*(N-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
15  (Aib®*%, Arg®*, Lys**(N¢-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(Aib®3, Arg®*, Lys*(N"-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(AIb®3, Arg?®*, Lys®*(N¢-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(Aib®%, Arg®*, Lys®*(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(AIb®*, Arg?®*, Lys®(N*-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,,
20  (Aib®®, Arg®™*, Lys®(N"-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH;
(AID*3537 Arg®™, Lys*(N*~(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(AID®*37, Arg'*"‘:“‘, Lys*(N<-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(Aib®3337 Arg®*, Lys*(N°-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(AiD3337 Arg?®¥ Lys**(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))nGLP-1(7-38)NH,;
25  (Aib*%, Arg®¥, Lys®(N¢-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(Aib®35, Arg?®™, Lys®(Ns-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
(AID®*S, Arg?™>™, Lys?(N¢-(2-(4-tetradecy!-1-piperazine)-acetyl)))hGLP-1(7-36)NH.,
Aib®®, Arg®*, Lys®(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,,
(AIb®, Arg?2, Lys*(N*-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,;
30 (Ab®3, Arg?®, Lys*(N-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH.;
(AIB®3, Arg®2, Lys*(N¢-(2-(4-tetradecyl-1-piperazine)-acetyl))hGLP-1 (7-36)NH,;
(AIb®S, Arg?®, Lys™(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-36)NH,,
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(Aib%, Arg? Lys (N*~(2-(4-dodecy!-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(AID%*, Arg?>2*3 Lys®(N*-(2-(4-tetradecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(Aib%*, Arg? 233 Lys®(N‘-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(A3 Arg?234, |ys®*(Nt-(2-(4-decyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
10 (Aib*¥¥, Arg®®*, Lys*(N*-(2-(4-dodecyl-1-piperazine)-acetyl)))hGLP-1(7-38)NH,;
(Aib®353 Arg® 23, Lys®™(N*-(2-(4-tetradecyl-1-piperazine)-acetyl))}hGLP-1(7-
38)NH,;
(AIb®37 - Arg®®3 Lys®(N*-(2-(4-hexadecyl-1-piperazine)-acetyl)))hGLP-1(7-
38)NH,; '
15  (Aib®*, Arg®®*, Lys*(Ns-decanoyl))hGLP-1(7-36)OH;
(AID®, Lys?, Arg®™, Lys®(N‘-decanoyl))hGLP-1(7-36)OH;
(Ab** Arg?®¥, Ava¥, Ado*)hGLP-1(7-38)NH,;
(Aib®* Arg®**, Asp¥, Ava®, Ado™)hGLP-1(7-39)NH,;
(Aib®* Arg?*, Aun*)hGLP-1(7-37)NH,;
20  (Aib*'7 )hGLP-1(7-36)NH,;
(Aib® Arg®*, g-Ala®, D-Asp¥, Ava®, Aun**)hGLP-1(7-39)NH;
(Gly®, B-Ala**)hGLP-1(7-36)NH,;
(Ser®, B-Ala**)hGLP-1(7-36)NH,;
(Aib®, Glu%3, B-Ala**)hGLP-1(7-36)NH,;
25 (Gly*, Aib*)nGLP-1(7-36)NH,;
(Aib®, Lys", B-Ala”)hGi.P-1 (7-36)NH,;
(Aib®, Leu?, B-Ala**)hGLP-1(7-36)NH,;
(Aib®, Lys®, B-Ala*)hGLP-1(7-36)NH,;
(Aib%, Lys™, Leu?, B8-Ala*)hGLP-1(7-36)NH,;
30  (Aib® D-Arg**)hGLP-1(7-36)NH,;
(Aib®, B-Ala*®, D-Arg* ) hGLP-1(7-37)NH,;
(AIb*?", 3-Ala*)hGLP-1(7-36)NH,;
(Aib*¥, B-Ala**7, Arg*)hGLP-1(7-38)NH,;
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(AIb*?, B-Ala®>?, Arg® *)hGLP-1(7-39)NH,;
(AiB®, Lys'®#, B-Ala*hGLP-1(7-36)NH,;
(Aib®, Lys?, B-Ala*)hGLP-1(7-36)NH,;
(Aib®, B-Ala*, Arg**)hGLP-1(7-38)NH,;
5  (Aib® Arg®*, B-Ala®,)hGLP-1(7-36)NH,;

(Aib®, D-Arg*)hGLP-1(7-36)NH,;
(Aib®, B-Ala®, Arg*)hGLP-1(7-37)NH,;
(Aib®, Phe®, B-Ala*)hGLP-1(7-36)NH,;
(Aib**, Phe®)hGLP-1(7-36)NH,;

10 (Ab**®, Nal*hGLP-1(7-36)NH,;
(Aib®3S, Nal®3)hGLP-1(7-36)NH,;
(Aib®%, Arg®*, NalP"YhGLP-1(7-36)NH,;
(Aib%*, Arg®*, Phe®)hGLP-1(7-36)NH,;
(Aib**, Nal'**"}hGLP-1(7-36)NH,;

15 (Aib%*, Nal'2*")hGLP-1(7-36)NH,;

(Aib**, Lys®*(N*-decanoy!))hGLP-1(7-36)NH,;

(Aib**, Arg®, Lys®(N:-decanoyl))hGLP-1(7-36)NH,;
(Aib** Arg?®*, Lys®¥(N*-dodecanoy!))hGLP-1(7-36)NH,;
(Aib®,B-Ala*,Ser’’(O-decanoyl))hGLP1(7-37)-NH,;

20 (Aib¥, B-Ala*¥, Arg®, Lys®(Nt-octanoyl))hGLP-1(7-39)NH,;
(AR, Arg®¥, B-Ala®, Lys¥ (N*-octanoyi))hGLP-1(7-37)NH,;
(Aib®, Arg®*, B-Ala®, Lys¥(Nc-decanoyl))hGLP-1(7-37)NH,;
(Aib®, Arg®*, B-Ala®, Lys¥(N*-tetradecanoyl))hGLP-1(7-37)NH,;
(AIb%, Arg?™®, B-Ala®, Lys*(N*-dodecanoyl))hGLP-1(7-37)NH,; or

25  (Aib% Arg?¥, B-Ala®, Lys*(N:-dodecanoyl))hGLP-1(8-37)NH,;
or a pharmaceutically acceptable salt thereof.

16. A compodnd according to claim 15 wherein said compound is
(AIb®*, ABC3)hGLP-1(7-36)NH,;
(Aib®*, GluZP)hGLP-1(7-36)NH,;
30 (Ab**3HGLP-1(7-36)NH,;
(AiD®*, Glu®, ABC*)hGLP-1(7-36)NH,;
(AIb®, GIu®, B-Ala*)hGLP-1(7-36)NH,;
(Aib®**, Arg?® *)hGLP-1(7-36)NH,;



| S#- 10% >Y & ()- |@@0% >Y & ()- |, 10% >Y & ()- Normal" "Headi ng

13] ¢" "Headi ng 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63] c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph
Fontd&a.  4Q AK- OqU_hgs})*y, T 29@NSUZ=ahva} riw

"$&(*, . 02468: <>@DFHILNPRTVXZ\ N P(9Qk#Ht ! , 87A; G Zr } Y8x123456789: ;

<= >’>@\BCDEFGHIJK >c_ { 1$&) 5-"/~1F22\5_ 785

<?BFQVPPI QQbR| TpXZbQi k] p$vxB| % H R_Q-pe6¥yz4- | ! #&( *~037: <u>?7ABCf EFH JXJJ7

KgKKBLLLNMM NeNNO{ OOPP6S[ S} SSSSST" T?T[ Tr TTTTTUU? U Uy UUWUUUV+VEVHVWWWW W W
VWAWNAAK- XI Xi XXZYZ\ v] X*0abdgi | ngs! t: uwxl z

| ~I x+ZI z?r $ &4 %I%/I\LGB S]'l(@V\X j kl mopgr st uvwxyz{| }~

I #SUR )*+Rm90 45 % %@hﬁ?ﬁg\éﬁhﬂnAﬂ al Courier New'h Root
gl gyWéz:g[E)g(c:H JK{ o G Eﬁ%&\] (de*c:hnoy!)()!ﬁ)@%ﬁ-g f 3h kI

<=>7 t ~

| v #$%- () *+, (Aib? G%Z%%gg Lys™( "ZLI decangy|cthg | JI 36;r(1)1|5|)pqr stuvwyz{|}

N QQ%B(C?FE KAMIOPERTMIAL o abGrgh P et uvweyz( 1) -

(Aib®* Arg®™, Ava®’, Ado™)hGLP-1(7-38)NH,;
(Aib®3 Arg®*, Asp™, Ava®, Ado*™)hGLP-1(7-39)NH,:
(AIb® Arg?®*, Aun*YhGLP-1(7-37)NH,;
(AIB®735 JhGLP-1(7-36)NH,;
(Aib® ,Arg®*, B-Ala*, D-Asp¥, Ava®, Aun®)hGLP-1(7-39)NH,;
10 (Gly*, B-Ala*®)hGLP-1(7-36)NH,;
(Ser®, B-Ala*)hGLP-1(7-36)NH;
(Aib?, GIUZ®, R-Ala*)hGLP-1(7-36)NH,;
(Gly®, Aib*)hGLP-1(7-36)NHL;
(Aib?, Lys™, B-Ala*)hGLP-1(7-36)NH,;
15 (A, Leu?, B-Ala®)hGLP-1(7-36)NH,;
(Aib?, Lys®, B-Ala®)hGLP-1(7-36)NH,:
(Aib®, Lys®, Leu?, B-Ala®JhGLP-1(7-36)NH,;
(Aib?, D-Arg®)hGLP-1(7-36)NH;
(Aib®, B-Ala*, D-Arg")hGLP-1(7-37)NHy;
20 (Aib*¥, B-Ala*)hGLP-1(7-36)NH,;
(B, B-Ala*~, Arg®)hGLP-1(7-38)NH,;
(AID®?", B-Ala®™, Arg®®)hGLP-1(7-39)NH;
(Aib?, Lys™?", B-Ala*)hGLP-1(7-36)NHy;
(AIB®, Lys?, B-Ala*)hGLP-1(7-36)NH,;
25 (Aib%, B-Ala®, Arg®)hGLP-1(7-38)NH;
(Aib®, Arg™*, B-Ala® )hGLP-1(7-36)NH;
(Aib®, D-Arg*)hGLP-1(7-36)NH,;
(Aib?, B-Ala®, Arg™)hGLP-1(7-37)NH;
(AIb?, Phe®', B-Ala®)hGLP-1(7-36)NH,;
30 (ABYS, Phe®)hGLP-1(7-36)NH;
(AIB®3S, NalP)hGLP-1(7-36)NHy;
(AIB*¥, Nal?**"\hGLP-1(7-36)NH,;
(AIB™. Arg®3. NaPP")hGLP-1(7-36)NH;
(AIB*, Arg®*, Phe®)hGLP-1(7-36)NHy;
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(AIb%*, Nal'*¥")hGLP-1(7-36)NH,;

(Aib%*, Nal"**")hGLP-1(7-36)NH,;

(AiIb®*, Lys®(N¢-decanoyl))hGLP-1(7-36) NH,;

(Aib**, Arg*, Lys®(Ne-decanoyl))hGLP-1(7-36)NH,;

(Aib®*, Arg?®*, Lys®(N°-dodecanoyl))hGLP-1(7-36)NH,;
(Aib%,B-Ala®, Ser*’(O-decanoyl))hGLP1(7-37)-NH,;

(Aib®Z, B-Ala®®?, Arg®, Lys*®(N*-octanoyl))hGLP-1(7-39)NH,;
(Aib®, Arg®®*, B-Ala®, Lys*(N*-octanoyl))hGLP-1(7-37)NH,;
(Aib®, Arg?*, B-Ala®, Lys¥(N*-decanoyl))hGLP-1(7-37)NH,; or
(Aib®, Arg®*, B-Ala®, Lys¥(N*-tetradecanoyl))hGLP-1(7-37)NH,;
or a pharmaceutically acceptable salt thereof.

17. Use of a compound as claimed in any of claims 1 to 10, or 15 or 16,
in the preparation of a medicament for the treatment of disease.

18. Use as claimed in claim 17, in which the disease is selected from the
group consisting of Type | diabetes, Type Il diabetes, obesity, glucagonomas,
secretory disorders of the airway, metabolic disorder, arthritis, osteoporosis, central
nervous system disease, restenosis and neurodegenerative disease.



