WO 2011/ 006497PCT/ DK2010/ 000099 ACYLATED GLUCAGON ANALOGUES FI ELD OF THE

| NVENTI ON The present invention relates to acyl ated gl ucagon anal ogues
and t hei rwoediigmb49ase, for exanple in 5the treatnent of Pob@2010/@NH9

di abet es. BACKGROUND OF THE | NVENTI ON Obesity and di abetes are globally

i ncreasi ng health probl ens anggggggﬁ?éggkibg@s%%@d@éé ous di seases,

particul arly cardi ovascul ar di ive sleep apnea, stroke,
peripheral 10artery disease, nicrovascul ar conplications and
osteoart hri Eigtp OFMEHEINVERTION M | 1 i on peopl e worl dwi de with di abetes, and

by 2025 it s estipated th 80 mllion wll have diabetes, Ve .
nudi ttonal o GESPLBYan RS ol dtPo dratoHiRerd IR R HsB e B R SRl
triglycesi dthe treatthehtoaf/obiiity aribdiabgtesi ovascul ar di sease accounts for about 50%
of the nortality in people with diabetes and the norbidity and nortality

rates rel at| S| ' tes underscore the nedical need for

ef fi caci ousbggém é)%)#gﬂgl eproglucagon is a 158 amno acid
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causing the_liver ta release glucose - 'stor 0 en. -

Chr ough 40gMyRsienr Ll St pBe8° Sray Bl AhEhishibel S el Mol BRA o

stinmul a2%®s nkekel i ver to synthesize 1 CONFI RVATI ON COPY WO

2011/ 006497PCT/ DK2010/ 000099 addi ti onal glucose by gluconeogenesis. This

glucose is &ﬁjlcgé%snelsd a .Essltar%ing ggd Bcle;gigg ﬁ'\ta go?rggpd%(rise t\éearr]r;[ir;ona%ids 53 to 81 of pre-proglucagon

and has the sequence His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-
Arg-Ala-GIn-Asp-Phe-Val-GIn-Trp-Leu-Met-Asn-Thr. Oxyntomodulin (OXM) is a 37 amino acid

30 peptide which includes the complete 29 amino acid sequence of glucagon with an octapeptide
carboxyterminal extension (amino acids 82 to 89 of pre-proglucagon, having the sequence Lys-Arg-
Asn-Arg-Asn-Asn-lle-Ala and termed “intervening peptide 1" or IP-1; the full sequence of human
oxyntomodulin is thus His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Arg-Arg-
Ala-GIn-Asp-Phe-Val-GIn-Trp-Leu-Met-Asn-Thr-Lys-Arg-Asn-Arg-Asn-Asn-lle-Ala). The major

35  biologically active fragment of GLP-1 is produced as a 30-amino acid, C-terminally amidated
peptide that corresponds to amino acids 98 to 127 of pre-proglucagon.

Glucagon helps maintain the level of glucose in the blood by binding to glucagon receptors on
hepatocytes, causing the liver to release glucose — stored in the form of glycogen — through
40  glycogenolysis. As these stores become depleted, glucagon stimulates the liver to synthesize

1
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t he devel opnent of hypogl ycem a. Additionally, glucagon has been
denonstrated to increase |ipolysis and decrease body weight. 5GP-1

decr easeswol2euanesd7bl ood gl ucose | evel s by inproving gl ecomaeto/ovnidat ed
insulin secretion and pronotes weight | oss chiefly through- decreasing f ood

i nt ake. “%aqag%%c@se BbRBGEL Sk ik dil1Bs Pl RChebdlinlHROBBSR 1L o RMnting

i ngestion a ro ST Y 0N 1o  rea rre

action of owyﬁﬁﬂ*ﬁﬂd@r‘iﬁhV@QH@Qm'Mdp't'm?djlelgm hap Reqiidemopsiraifd, to increAse 10not
known whet higolykib enddcrsics by it hor none are nedi at ed excl usively through

t he gl ucagon receptor and the G.P-1 receptor, or through one or nore as-yet
unidentified receptors. O her peptides have been shown to bind and activate
bot h t héd gl GbRddrcraargs elevated ool gluseesgievals fyrinpioving gluggse-stimuipted insyin secretion

Bi ol ogi cal Shembmbteyweidht toss 3 knrdlihZrecrb88D foadidtak@ suppr ess body wei ght 15
gain and reduce food intake ( 2006/ 134340; WD 2007/ 100535; WO

2008/ 101017, WD 2008/ 152403, WD 2009/ 155257 and WO 2009/ 155258) .
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nore pol | ene

EG ac
ol £ - 1 orot e bt e exte fprions %t RBRABE BT e AR et Hie2pMa
stability 2&cémor\z§ﬁh 01e/GP1 Brkgeptarnat tEgh®h& Bl rhereasgetdingiehtified cecaptbisods for
acylation of a range of peptides, in particular GLP-l Madsen et al .
Med. Chem 2007, 50, 6126-6132) describe GP-1 acylated at go‘rﬁjb;lon é%
(Li ragl ut i dethespeatidashaveipren s bind and pctivate o) theglusage)) 3nd g B ficetiv by
PEGy| at i on ¢Hjuit éEal, dsunman ef Biclagidah Chearnistha 269 BB12 1180 62+, 1994 vandito supppase bedytvweight

phar mac a3 8/ 071972
and in gdogrl no Emcgi&ggéta'é ® /i%@bqgé%gym&\gg%g%% R et 53317I W It has

recent |y bedi984R Wﬁa%ooﬁfﬁ's}?ﬁg?% WORA0Y2/238on anal ogues has a signi fi cant
ef fect on t S@bifkapdresfipaptiales net been piicwnitb aromﬂealbettdresaredc@mpmmnﬁisfor several

(W02008/ 101 . i r ds.
SovRRy o g 1B et B drBToP ol o E’ EnBNBLPbr SR SuniRTBA
fornul a; 35SMRYN K prolongealfdifeofReptidgs FFCheFG&PéIWPtheéE"é’EnE‘fS withShoRy plaspsisifly  or
trifluogwacetyl; R2 is OH or NH2; 40and Z is a peptide having the formula |

\Ifl\f)s Z?é 150066%8%(5/5%9\][%9 9\%988/2\51 19_Fre dl§lose9( ﬁth{)ds for aaylaAson og(a ran%e of %ptld
X20- X21- Phewmwar Gl Msmab@slmﬁl £herm 2007 50, ém@é?)r#eig'bf*&'-é’él Kyieted at

fromAi b or p&ﬂlbn 20 (Liraglutide) and provide data on its stability.

25  Stabilization of OXM by PEGylation and C-terminal acylation has also been shown to improve the
pharmacokinetic profile of selected analogues in WO2007/100535, WO08/071972 and in
Endocrinology 2009, 150(4), 1712-1721 by Druce, MR et al.

It has recently been shown that PEGylation of glucagon analogues has a significant effect on the
30 pharmacokinetic profile of the tested compounds (W02008/101017) but also interferes with the

potency of these compounds.

SUMMARY OF THE INVENTION

The invention provides a compound having the formula:
35

R'-Z-R?

wherein R' is H, C, alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R?is OH or NHy;
40 and Z is a peptide having the formula |



X12 is selected fromLys, Arg and Leu; X16 is selected fromArg and X, X17
is selected fromArg and X; 10X20 is selected fromArg, Hs and X; X21 is
sel ect ed woamiawpt9and A u; X24 is selected from Al a andPKI/DI2#10/@0ee| ect ed
fromLeu and X; X28 is selected fromArg and X; 15X30 is X or is
absent; wherein at | east one of X16, X17, X20, X24, X27, X28, and X30 is X
and wherein each residue X is independently selected fromthe group

consi sti ng dis-X&Gin-GlyyEhr-PeThr-8r AspMyiSerfd2-Taheuchse: X 18X Mafla-X2Be 24 iPhe-
chain of atyhs@sirmng-X&ot8uUa-X30;3) conj ugated to a |ipophilic substituent
having the forrmula: (i) Z1, wherein Z1 is a lipophilic noiety conjugated
directly to the side chain of X; or (ii) Z1Z2, wherein Z1 is a |lipophilic
noi ety, %2 whereinspacer, and Z1 is conjugated to the side chain of X via Z2;
%%228522)&?(%%%%%9%@%&?&%9InOt G u) - AAHDFVEW.LRA. X30 may be present or
absent. In %(}?d§ée'%°$‘r‘f5’cf6‘1"h’e¥?t§r9\mg#‘k30 is present, it may be desirable for
it to be LyX16i36eléctedfernt AigrandXbodi ments, any residue X, and especially any

resi due X wWai£lhisSPint'ARtAExt 0 a |ipophilic substituent, is independently
selected fromlL "In certain enbodi nents, 35X16 is sel ected

Lys, G u or "Cys. _

fromalf 40 'éﬁﬂe%?éjrf,m")d?%'éag%?(ect ed fromLys and Cys; X20 is sel ected
fromH s, Ly is SelectahfcbnOxs an{Blu;i s sel ected fromLys, Au and Al a; X27 is
sel ected frg%ﬁiggae&&qr Ria a9/ Or 40X28 is selected from Ser, Arg and Lys.
Speci fic conbi nations of residues which may be present in the peptide of
fornula | i¥¢linaRedemanpleuAllAy: X2 is Aib and X17 is Lys;

X28 is selected from Arg and X;

15  X30is X or is absent;
wherein at least one of X16, X17, X20, X24, X27, X28, and X30 is X;
and wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser,

Cys, Dbu, Dpr and Orn;

20  wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula: ’
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'22, wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

via Z%

25
with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA.
X30 may be present or absent. In those embodiments when X30 is present, it may be desirable for
it to be Lys.

30

In certain embodiments, any residue X, and especially any residue X which is conjugated to a
lipophilic substituent, is independently selected from Lys, Glu or Cys.

In certain embodiments,
35 X16 is selected from Glu, Lys and Ser,;
X17 is selected from Lys and Cys;
X20 is selected from His, Lys, Arg and Cys;
X24 is selected from Lys, Glu and Ala;
X27 is selected from Leu and Lys; and/or
40  X28is selected from Ser, Arg and Lys.



5 X2 is Alb and X17 is Cys; X2 is Aib and X20 is Cys; X2 is Alb and X28 is
Lys; X12 is Arg and X17 is Lys; X12 is Leu and X17 is Lys; 10X12 is Lys and
X20 is LywQ2Ki2064997Lys and X17 is Lys; X16 is Lys and XPZTiDK201080000996 i s
Ser and X17 is Lys; X17 is Lys and X20 is Lys; 15X17 is Lys and X21
is Asp; X17 is Lys and X24 is GQu; X17 is Lys and X27 is Leu; X17 is Lys
and X27 is Lys; X17 is Lys and X28 is Ser; 20X17 is Lys and X28 is Arg; X20
is Lys and Sperific sombipatiop@af rew%swhﬁhmaxgqpresemmhe p@tlﬂgofﬁ@@ulaxmwgt@ys and
X16 is Ser; foidwind:S Lys, X17 is Lys and X16 is Ser; 25X12 is Arg, X17 is Lys
and X16 is y, X17 is Lys and X20 is Lys; X16 is Ser, X21 is
Asp and x24g|2 Adﬁ’a"d’gé?fq S Lys, X24 is Gu and X28 is Arg; X17 is Lys, X24
is Au and X28 AikandXt7ig0¥617 is Lys, X27 is Leu and X28 is Ser; X17 is Lys,
X27 is Leu gﬁgp}@&d)@oﬁggs X20 is Lys, X24 is GQu and X27 is Leu; X20 is
Lys, X27 is &e%}b ] I!.S Ser; X20 is Lys, X27 is Leu and X28 is Arg;
35X16 is Se?(, an ¥S%24 is Qu and X27 is Leu; X17 is Lys, X20 is
Hs, X24 isXGEWdXQ‘SISWSSer X17 is Lys, X20 is Lys, X24 is du and X27
is Leu; or ¥4oisi8y %X-w)@%,ls Lys X24 is GQu and X27 is Leu. WO

99

2011/ 00 497P1CzT|/sEL))'/<szgn]60X2% is Lys;

X12is Lys and X17 is Lys;
X16 is Lys and X17 is Lys;
X16 is Ser and X17 is Lys;
X17 is Lys and X20 is Lys;
156  X17isLys and X21 is Asp;
X17 is Lys and X24 is Glu;
X17 is Lys and X27 is Leu;
X17 is Lys and X27 is Lys;
X17 is Lys and X28 is Ser;
20 X17is Lys and X28 is Arg;
X20 is Lys and X27 is Leu;
X21 is Asp and X27 is Leu;
X2 is Aib, X12 is Lys and X16 is Ser;
X12is Lys, X17 is Lys and X16 is Ser,
25 X12 is Arg, X17 is Lys and X16 is Glu;
X16 is Glu, X17 is Lys and X20 is Lys;
X16 is Ser, X21 is Asp and X24 is Glu;
X17 is Lys, X24 is Glu and X28 is Arg;
X17 is Lys, X24 is Glu and X28 is Lys;
30 X17isLys, X27 is Leu and X28 is Ser;
X17 is Lys, X27 is Leu and X28 is Arg;
X20 is Lys, X24 is Glu and X27 is Leu,
X20 is Lys, X27 is Leu and X28 is Ser;
X20 is Lys, X27 is Leu and X28 is Arg;
35 X16is Ser, X20 is His, X24 is Glu and X27 is Leu;
X17 is Lys, X20 is His, X24 is Glu and X28 is Ser;
X17 is Lys, X20 is Lys, X24 is Glu and X27 is Leu; or
X17 is Cys, X20 is Lys, X24 is Glu and X27 is Leu.



It may be desirable that the peptide of formula I contains only one am no
acid of the type which is to be derivatised by addition of the lipophilic
substi t uewD.20HM6®Ianpl e, the peptide nay contain only @®@o@/DKze1wm@sddue,
only one Cys residue or only one Gu residue for the |ipophilic substituent

to be conj ugﬁ’ta ge 5931 %lt;'lg‘ha ﬁglp% lcj)il‘:’for 2 1% gﬁiﬁﬁ’lgggzoﬁg ar%Fgaéé]Xﬁﬁélgﬁ@wWS to

carry one or ranD ecu sequ

formula I. E%@ﬁﬁ'vétﬁé%bb?qddﬁeof@ef'RﬂPh'B‘dSllbétttméﬁqfﬁéa@'ﬁ@%ﬂ?at'qﬁéniﬁcwm oalfi no

acid resi dugse 196 rdsfuB1UnE dne\@yE A3idas 6r dryyiine Bid iesiaedRF Bk @sbphlic SUbs@Bent o teo
acids in the llgtgqgftﬁ%l smem d sequence (i.e. between am no acid A and
amino acid & partlcul arly, the bridge may be fornmed between the
side chd ns of residue pairs 16 and 20, 17 and 21, 20 and 24, or 24 and 28.

The two si d%@é&ﬁipﬂ&d@%ﬂthb%vémﬁkﬁﬁywrﬂ?ﬂ oﬁﬁx@ﬁel‘lﬁitfanﬁdfgcﬁlﬁglﬁhdb@mtlﬂn the peptide
res Ues

i nteractions b e irs of
compr | se. op RuPieER ol bairon PR SEten m e B et 4o g LR e by
i oni ¢ i nt er esidieses formwalwmarm@plceumse«;&raten@y theesi a!m&aclmghetbeea@mmracﬁsp,

whil e the oidagéncERie. BewbdrSariho AfidIA arld'8miRgbéid A9H. of Lys and A u and Lys and
Asp, rra‘éoal so be capable of reacting to forma lactamring. Exanples of

suitabl € pairs of residues at positions 16 and 20 i ncl ude: X16 is Gu
and X20 i s Mygre;paioNdrsy, the b@lige maycheXorted betegn thx s@e ickhains,af residge KAG 16xand20,; 17and

X16 is Arg gHadb1XZPard24Gibe drd 28PHE SwPideStHalng RESoPMHkEStoDhe l’aﬁ&hé#taﬁ&gat.omc
positions 17 and 21 inc

| u
D O e lors oty iRk s s ek el eufied ey Sepriacasprb Qe arass
30Exanpl es sde chain irtirderjiaiorns asélt brelge tyiesic aterpaions. | Fonsxabbleante Gf4he metuade:
X20i's {4 u ARdnXEr o'rﬁs&metngmersmgsé@eer )@4Th§pﬁrr@s o?i%@ ah& Gwaﬁd@péaaw is

A u; and X20 is Ar n’ﬁ] suitabl e pairs
resi dues at sp?og‘?)(?' %Ee%@aﬁ'ﬁﬁfﬁfé"t'ﬁﬂfﬂfﬂ%a’afé ring- GI u and X28 is Lys X24 is
Gu and X28 is Arg; X24 is Lys and X28 is Gu; and 40X24 is Arg and X28 is

Gu. WO Zoé)yn?)ﬂ:@%?ztﬁgéEﬁ%%%s%g%oa??fasyb%sg??ﬁ%ftgmaudeLys and du, e.g. to

forma |lactamring, partic de especially bet ween
posi tions 2K 6&?1@'”293“”@ Sk | be apparent that a residue involved in an
i nt r anm@0ecukwris B ahgex20&wrgt al so be derivatised with a lipophilic

substituenty Wheh i due X is involved in an intranol ecul ar
sa%l[xea%'d
bridge, at | easFYQs il P € other residues X is conjugated to a lipophilic

subst i tuentxtﬁ'séwl)ﬁz%?ﬁ'g Wt hout wishing to be bound by any
particular theory, it is believed that such intranol ecul ar bridges

Examples of suitable pairs of residues at positions 17 and 21 include:
25 X17is Arg and X21 is Glu;

X17 is Lys and X21 is Glu;

X17 is Arg and X21 is Asp; and

X17 is Lys and X21 is Asp.

30 Examples of suitable pairs of residues at positions 20 and 24 include:
X20 is Glu and X24 is Lys;
X20 is Glu and X24 is Arg;
X20 is Lys and X24 is Glu; and
X20 is Arg and X24 is Glu.
35
Examples of suitable pairs of residues at positions 24 and 28 include:
X24 is Glu and X28 is Lys;
X24 is Glu and X28 is Arg;
X24 is Lys and X28 is Glu; and
40 X24 is Arg and X28 is Glu.



10stabilise the al pha helical structure of the nolecule and so increase
potency and/or selectivity at the G.P-1 receptor and possibly also the
gl ucagon wecentws497 The conpound may have the for nRCI/DKRERINEIR
wherein R1 is H C 4 alkyl, acetyl, fornyl, benzoyl or trifluoroacetyl; R2
Is OHor NH2; and Z is a peptlde haV| ng the formula Il a
20Hi s- Ai b- A n- @ y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- A
| a- X20- X21- Phepaiipg|of keantGhL edyto fein sdagam|riag. npaypg)paitisdary desirable, espreiglly; s
sel ect ed fr estwbarsposhibs AHhdleeu; 25X16 is selected from Ser and X, X17 is X
X20 is selected fromH s and X; X21 is selected fromAsp and Qu; X24 is
selected fromAla and G u; 30X28 is selected from Ser, Lys and Arg; and
wher ei n 2ac i wilkbeiagoarent thas ajresifip éyvaler in pn §wpmeleeutiaroridas qaRect glse op dertyatisedt i ng
;)(f Qu, Lys W{tﬁlaﬂﬁo@hﬁc substituent. Vﬂm"sahﬂ’éntah@slﬁe?eﬁﬁhaﬂ/éh iRkin ﬁitraﬂn@l@&lla;r(bﬂ@gez @t;léazige
I's conjugated.to.a C _Su en av, [ a: [
wherein z1 P te %%eﬁﬁefsﬁog Jrsrbslcgﬂyg%%% 3'§?phd'c(§| ?s(ta'@' i o‘?f&%['tﬁ?anq%l de chai n of
X; or (ii) Z1Z2, wherein Z1 is a |lipophilic noiety, Z2 is a spacer, and Z1
i's conj ugat With&ﬁwﬁsh@l % seoduhdbya fa?ﬁchﬁh n%hé@ﬁ'ﬂﬁt kol intrandolt@uisuringesnd

h h
Y hatfo L) Spbiely gﬁaa'p'&aﬁe\f gﬁ?w@r e IR AT 3P e repre o oy g setecty BIR,
or NH2; andGEPilgecepioepid m5|blmm91etgh@a9qorrmmrl I b

The compound may have the formula:
15 R'-zZ-R?

wherein R' is H, C, alkyl, acetyl, formyl, benzoyl or triflucroacetyl;
R?is OH or NH,;
and Z is a peptide having the formula lla
20  His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala; (lla)

wherein
X12 is selected from Lys, Arg and Leu;
25  X16 is selected from Ser and X;
X17is X;
X20 is selected from His and X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Glu;
30 X28is selected from Ser, Lys and Arg;
and wherein each residue X is independently selected from the group consisting of Glu, Lys, and
Cys;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
35 formula:

(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or

(i) Z'Z2 wherein Z' is a lipophilic moiety, Z? is a spacer, and Z' is conjugated to the side chain of X

via Z.

40  Alternatively, the compound may have the formula:



Hi s-Ser-d n-d y-Thr-Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- Al a
- X20- X21- PheVal - X24- Tr p- Leu- Leu- X28- Al a; (11b) 10 wherein X12 is selected
from Lys,wongliznoeddzeu; X16 is selected from Ser and X; RCT/DI2020/000BX20 i s
selected fromH s and X; X21 is selected fromAsp and A u; X24 is selected
fromAla and Qu; X28 is selected from Ser, Lys and Arg; and wherein
each residue X i,s independently selected fromthe group consisting of Qu,
Lys, and 20By4-R°wherein the side chain of at |east one residue X is
conjugated to a lipophilic substituent having the formula: (i) Z1, wherein

Z1 is a lipophilig. miet onj [ I . side chain of X or
25(11) mzz‘,”?%ﬁ'@&fsﬁﬁ*‘%‘é‘ﬁa%&g@tﬂﬁﬂ b%EE%géretet{fV?%ZW’s a spacer, and Z1 is
conj ugat®d RoistOtordNHie chain of X via Z2; with the proviso that Z is not

HSQGTFTSDYSknd-DS= GRGMeYdrmim@bu) ) - AAHDFVEW.LRA. The conpound may have
the formula: 30 R1-Z-R2 wherein RL is H C 4 alkyl, acetyl, fornyl, benzoyl

or trifluoroacetyl; R2 is OHor NH2; 35and Z is a peptide having the
f ormul a || | His-Ser-Gin-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-

H s- Ai b- G nySdxpa tm-t hEsuhs-Are (s p- Tyr - Ser - X12- Tyr - Leu- Asp- Ser - X17- Al a- Al a
- X20- X21- PheVal - X24- Tr p- Leu- Leu- X28- Al a; (111a) 40 wherein WO

2011/ 006497PCT/ DK2010/ 000099 X12 is selected fromLys and Arg; X17 is X;
X20 is sel esbaeinfrom H s and X;

X12 is selected from Lys, Arg and Leu;

X16 is selected from Ser and X;

X17 is X;
15  X20 is selected from His and X;

X21 is selected from Asp and Glu;

X24 is selected from Ala and Glu;

X28 is selected from Ser, Lys and Arg;

and wherein each residue X is independently selected from the group consisting of Glu, Lys, and
20 Cys;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or

25 (i) Z'Z wherein Z' is a lipophilic moiety, Z? is a spacer, and Z' is conjugated to the side chain of X
via Z%;
with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu))-AAHDFVEWLLRA.

The compound may have the formula:
30
R'-Z-R?

wherein R is H, C14 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R?is OH or NH;
35 and Zis a peptide having the formula llla

His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala; (llla)

40 wherein



X21 is selected fromAsp and Qu; 5X24 is selected fromAl a and Au; X28 is
sel ected from Ser, Lys and Arg; and wherein each residue X is independently
sel ect ed woam@owmo7Lys, and Cys; wher ei n the si depchaikroiooads9l east
one residue X is conjugated to a lipophilic substituent having the

10f or mul a: j . i .S a |ipophilic noiety conjugated directl

to the si dexghfgféé%?y\@?ﬁ gy’rs”anﬁhr%, Z172, wherein Z1 i sya | Jpoghi lic noiet y?/
Z2 is a spadtrisXand Z1 is conjugated to the side chain of X via Z2.

15Al t er nat | X&) iy sélbfedcRuipRidREd Xpy have the fornula: Rl-Z-R2 wherein Rl
is H Cl-4 ! c | ,.formyl ., benzoyl or trifluoroacetyl; 20R2 is OH or
NH2; and Z ?ish S%%%‘t“’?’t&%“ﬁs v"f”r‘%@?'he formula I'llb

Hi s- Ser -%d nX4d iy safeptedram AlaandBis Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser - X17- Al a- Al a
- X20- X21- Phedéak sefédedifrdin 5&ULYs@d XéB- Al a; (111b) 25 wherein X12 is sel ected
fromLys or Arqg; X17 |s X 0.i.s selected from K s and X 30X21 is

sel ect ed frﬂﬁ‘%?be"h?ﬁ‘fh@sﬁuegﬁ'"?%pegg?"gﬁf%%ctﬁfﬁoﬁq “aLyén%PdéVS: X28 i's

selected from Ser, Lys and Arg; and wherein each residue X is independently

sel ect ed fr@rar&h the sldéThaift Bt (248t ond PMRIE X ilcdriiatel €La Rdphilt substAdent RAMg tiene
resi due1®n|€> conjugated to a lipophilic substituent having the formnul a:
(i) 21, elPEM®Z71 is a |ipophilic moiety conjugated directly to the side
chai n of X; ()oZ', whéreip ZZis2dipoptiiismesiety Ghjugatedidirectiniotttie $ide ehainef ;0172 is a

spacer, and;Z ¥ A2yl #9864 fbphfic MRS a ShRER aftd ZMs Ydrjugdidd tdHBe Bidé Bhdier X
provi so thag;f%z I's not HSQGFEO%DC\:(SKYtLyES- K? xadgcanoyl r;i}:gé u)) -ZAHDFVEV\LLRA.

15  Alternatively the compound may have the formula:
R'-Z-R?

wherein R' is H, Cy alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
20 R?%is OH or NHy;
and Z is a peptide having the formula lilb

His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala; (llib)
25
wherein
X12 is selected from Lys or Arg;
X17 is X;
X20 is selected from His and X;
30 X21is selected from Asp and Gluy;
X24 is selected from Ala and Glu;
X28 is selected from Ser, Lys and Arg;
and wherein each residue X is independently selected from Glu, Lys, and Cys;

35  wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein 2" is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z? wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X
via Z%

40  with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu))-AAHDFVEWLLRA.



WO 2011/ 006497PCT/ DK2010/ 000099 The conpound may have the fornmul a: Rl-Z-R2
wherein RL is H, Cl-4 alkyl, acetyl, fornyl, benzoyl or trifluoroacetyl; R2
is OH or Wh2p11z200649Z i s a peptide having the fornul a | VaPCT/DK2010/000099

10Hi s- Ai b-d n-d y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser- X17- Al a- A
| a- Hi s- X21- Phe-Val - X24-Tr p- Leu- Leu- X28- Al a; (IVa) wherein X12 is
selected fromLys and Arg; 15X17 is X; X21 is selected from Asp and 4 u;
X24 i s sel eThecbripoom Mayhaaeathe®rmulaX28 i s sel ected from Ser, Lys and Arg;
20wherein X is selected fromthe group consisting of Gu, Lys, and Cys; and
wherein the_sidg chain of X is conjugated to a |ipophilic substituent

havi ng t he Rl a: (i) Z1, wherein Z1 is a lipophilic noiety conjugated
directlysto the S|de chain of X or (ii) Z1Z2, wherein Z1 is a lipophilic

noi ety, Z2 Ger, side chain of X via Z2.
25 Al ter natllmﬁ ?‘ O’ QIQ’H %é%a&"ﬁg\r}%ut &Src'ﬁurgrh%g&ylm Z-R2 30wherein Rl is

H, Cl-4 al k§ '5%&@' 2 forrryl benzoyl or trifluoroacetyl; R2 is OH or NH2;
and Z is a mlsdq:ebmeimgng he férouEW2 | Vb

Hi s- Ser-d n-d y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12 Tyr-Leu- Asp- Ser- X17- Al a- Al a
- Hi s- X21- Phe- Val 35X24- Tr p- Leu- Leu- X28- Al a; (1Vb) wherein X12 is sel ected
from Lyt anHisA&ySim@ly-Thig %‘TM@R'ZQSWB”@& Ry Lf"ﬁ‘ -OPR- BRI rfte-Glatlis-XgicPhe-Val-
2011/ 006497%2{[#@&{_%01@& R09RRIVEI4 i s selected fromAl a and Gu

wherein
X12 is selected from Lys and Arg;
15  X17is X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Glu;
X28 is selected from Ser, Lys and Arg;

20  wherein X is selected from the group consisting of Glu, Lys, and Cys;
and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z% wherein Z' is a lipophilic moiety, Z” is a spacer, and Z' is conjugated to the side chain of X
via Z2.
25
Alternatively the compound may have the formula:

R'-z-R?

30 wherein R'is H, Cy4 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R?is OH or NH;
and Z is a peptide having the formula Vb

His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-X21-Phe-Val-
35  X24-Trp-Leu-Leu-X28-Ala; (IVb)

wherein
X12 is selected from Lys and Arg;
X17 is X;

40  X21 is selected from Asp and Glu;



X28 is selected fromSer, Lys and Arg; wherein X is selected fromthe group
consisting of Qu, Lys, and Cys; 5and wherein the side chain of X is

conj ugat eaot2e11200b49pophi | i ¢ substituent havi ng the fornulP@T/DK20)0/60999Wher ei n
Z1 is a lipophilic noiety conj ugated directly to the side chain of X; or
(i) 2122, wherein Z1 is L}ohilic noiety, Z2 is a spacer, and Z1 is
conj ugat ed %‘%‘"ﬁﬁ@e“é‘?ddf?”bﬁ'élaﬁdg;f X via Z2; with the proviso that Z is not
HSQGT FTSDY SK24 iDSelkdtédfrant Seranysydnd wrgd u) ) - AAHDFVEW.LRA. 10 Alternatively the
conpound may have the fornula: Rl-Z-R2 15where| n RLis H Cl.4 alkyl,

acetyl, fornyl, benzoyl or trifluoroacety is OHdor NH2; and Zis a
pept i de havVigseip Kds $elictrg feom the group consisting of Glu Lys, and Cys;

Hi s- Ai b-83 nard wheféi thPlidle Thain dot is Aeugated 1S lipdphife Supstitient having-tBeformyys - Al a- Al a
- H s-Asp- Ph@hz‘alﬂhergﬁ% i angPpHﬂE%Mccﬁﬁfﬁteé Mec ' thd QdF}%m'o?XSﬂ'r or absent

X17 is X 25 roup consi st [g e‘y
Cys; and whé} éIZ’] Wﬂ?ée'%Zdéa@mehHCB‘P'eﬁ( ?§$€6Pﬁ°8@§?‘é6 I$ gonge eﬂé?)‘ﬁ?ﬁ'id%"h wof X"
substituentyifg¥ing the fornmula: (i) Z1, wherein Z1 is a |lipophilic m)l ety

conj ugat ed g%hrtgg gro};li&%f?\attf‘ g ngf I-%béﬂﬁ‘ a@h?jbs REHexgc’iéc)ancéégéiu))Vm%:\% y\s a

| i pophilic a spacer, onj ugat to the aln
of X vith Zz2; 30 In certain enbodi rrents of the invention, the peptlde of

formul a | m}@rngy ihB orBFsiME A2 hadHREIOMIUEDY SKYL DSKAAHDFVEWL L RA;
HSQGTFTSDYSKYLDKKAAHDFVEW.LRA; H SQ G FTS DYS KYL DSKAAKD FVEW. L RA; 35
HSQGTFTSDYSKYLDSKAAHDFVEW.KRA;  HSQGTFTSDYSKYL DSKAAHDFVEW. LKA,

HSQGT FTSDYSRYZBSKAAHDFVEW. L RA; HSQGTFTSDYSLYLDSKAAHDFVEW.LRA,
HSQGTFTSDYSKYLDSKAAHDFVEW.LRAK; 40 HSQGTFTSDYSKYLDSKAAHDFVEW.LSAK WO

2011/ 00%497 PC(;I;(/a"[])IéZ ][—P/C?S) gl%% acetyl, formyl, benzoyl or trifluoroacetyl;

2 is OH or NH;;
and Z is a peptide having the formula V

His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-Lys-Ala-Ala-His-Asp-Phe-Val-
20  Glu-Trp-Leu-Leu-X28; (V)

wherein
X28 is Ser or absent;
X17is X

25  wherein X is selected from the group consisting of Glu, Lys, and Cys;
and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z% wherein Z' is a lipophilic moiety, Z” is a spacer, and Z' is conjugated to the side chain of X
via 2%

30
In certain embodiments of the invention, the peptide of formula | may have the sequence:
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDKKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAKDFVEWLLRA,

35 HSQGTFTSDYSKYLDSKAAHDFVEWLKRA,
HSQGTFTSDYSKYLDSKAAHDFVEWLLKA,
HSQGTFTSDYSRYLDSKAAHDFVEWLLRA,
HSQGTFTSDYSLYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDSKAAHDFVEWLLRAK;

40 HSQGTFTSDYSKYLDSKAAHDFVEWLLSAK

10



HSQGTFTSDYSKYL DSKAAHDFVEW KSA:  HSQGTFTSDYSKYL DSKAAHDFVKW. L RA:
HSQGTFTSDYSKYLDSCAAHDFVEW.LRA; HSQGTFTSDYSKYLDSCAAHDFVEW LSA: 5
HSQGTFTSDYEKYLIDBKAACDFVEW LRA;  HSQGTFTSDYSKYL DKSAAHDFVERCILRAK2010/000099

H Ai b- QGTFTSDYSKYLDSKAAHDFVEW.LSA; H- Ai b- QGTFTSDYSKYL DSKAAHDFVEW. L SAK;
H Ai b- QGTFTS VA Ai b- QGTFTSDYSKYL DSKAAKDFVAW.L RA:
H Ai b- QGTFT§§$§E&§§WBE§@%@%W&@% QGTFTSDYSKYL DSKAAHDFVEW. LKA

H Ai b- QGTFTBERSKNT SBYSKYKDSKANHDEAMLRA - QGTFTSDYSKYL DSKAAHDFVAW.LKA; 15

H Al b- QGTFTREN SR SIKAIDEVAX bRAEWHE R, b- QGTFTSDYSRYL DSKAAHDFVEW.LSA;

H Ai b- QGTFTSDYSKYL DS "b- QGTFTSDYSL YL DSKAAHDFVEW L SA;
H Al b- @TFT@B‘?%W[%% Bﬁ%@%béﬁm A b- QGTFTSDYSKYL DSKAACDFVEW. L RA:

H Al b- Q& FTBBYSKN T SIGENABSRANERNEVELLRA; Ai b- QGTETSDYSKYL DSKAAHDFVEOW. LKOA

H A b- QGTFTR §K¥|:Q§MAIEQQ§)(E§MN% ,ﬂ; Al b QGTFTSDYSKYLDSK( ) AAHE( ) FVEWLLKA;

or 25 H A b- FTSDYSKYL DSK! In certain enbodi nents these

]E)elp]tl des rraﬂ?' PWFBS'?YWHP WEBB%’%W[‘%t at the position nmarked as

ol | ows: HSHAE-OEDF B0 SETLES = 30

HSQGTFTSDYSKYA:Dm KX gxgg(;a% VISRGIHRT SDYSKYLDSKAA- K* - DFVEW.LRA,

HSQGTFTSDYSE AE'BQE W RENRA V. @&F Q\TSDYSKYLDSKAAHDFVEV\LL- K*-A; H SQ

GTFTSDYHRYL HAdh- RGTmP\tﬁiVERﬁKﬁA@ Y ROGTFTSDYSLYLDS- K* - AAHDFVEW. L RA;

EggFTSDYSKmmmDMDWWSDYSKYL DSKAAHDFVEW. L SA- K*

FTSDYSKY, SDYSKYLDSKAAHDFV- K* - W.LRA; 40

HSQGTFTSDYSE %@E@E i%@\%ﬁ%ﬁ‘@o I-@%%*11/ 006497PCT/ DK2010/ 000099

HSQGTFTSDYSWL*D@GEFT%Q\\FWMD FYASAT SDYSKYL DSKAA- C* - DFVEWL.LRA:

HsgisgFTSDYSKWESJQ&TFWEVAKAMDFWWLlb@QGTFTSDYSKYL DS- K* - AAHDFVEW.LSA; 5
\A = \i b- QGTFTSDYSKYLDS- K* - AARDFVAW. L RA;

H Ai b- EDR\&%HWM%&%%WLM b- QGTFTSDYSKYLDSKAAHDFVEW. L- K* - A;

H Ai b- QGTFTBMRQEB@WSWWE@NU&%

H A b- QGTFTRASKEr PRV sivhbBkNEMbERAWLLESAA b- QGTFTSDYSKYLDSKAA- K* - DFVAW.L SA;

> TR gl > TSSO K AL
H Ai b- QGT FTEINMSRST BEKAYDHILDSRAARREYANVLESAN b- QGTFTSDYSLYLDS- K* - AAHDFVEW._LSA;
H Al b- Gg FTRIASKEFPRs Y sidvh Sk EFDEVEWLIERAT b- QGTFTSDYSKYLDSKAA- C* - DFVEWL.LRA,

A b cor P EAER T BRIV ELRA, . oTeTSDYSKYL DSK: AAHDEVEOWLL KOR

H Ai b- QGTFTBIMSRI PR YSRODSYASNEYROWH-KAA b- QGTFTSDYSKYL DSKOAAH
EOFVEWLLK* Ay Qmﬁ@mﬁgmymw IRNEOFVEWLLRA. 25 Resi dues mar ked

"0" partici pate 020y I AR RRHEFVER ke, SHCN @s @ Tactam ring.

25 H-Ab-QGTFTSDYSKYLDSK()AAKE()FVEWLLRA.

In certain embodiments these peptides may carry a lipohilic substituent at the position marked “*”
as follows:
HSQGTFTSDYSKYLDS-K*-AAHDFVEWLLRA;
30 HSQGTFTSDYSKYLD-K*-KAAHDFVEWLLRA,
HSQGTFTSDYSKYLDSKAA-K*-DFVEWLLRA,
HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-RA;
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K*-A;
HSQGTFTSDYSRYLDS-K*-AAHDFVEWLLRA,
35 HSQGTFTSDYSLYLDS-K*-AAHDFVEWLLRA,
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA-K*;
HSQGTFTSDYSKYLDSKAAHDFVEWLLSA-K*,
HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-SA,
HSQGTFTSDYSKYLDSKAAHDFV-K*-WLLRA,;
40 HSQGTFTSDYSKYLDS-C*-AAHDFVEWLLRA,;

11



The side chain(s) of one or nore of the residues X are conjugated to a
| i pophilic substituent. For exanple, one side chain of a residue X may be
conj ugat eaot2o11200b49pophi | i ¢ substituent. Alternatively, PGO/DK20106080Y9MOr €
than two, side chains of residues X may be conjugated to a lipophilic

substi t uent | € ne of X16, X17, X20 and X28 may be
conj ugat ed Féag”Ff%ﬁWé%@ﬁmgﬁ n such cases, X30 nay be absent.
When X30 i sHBREIERSDYSKYLDSKAREHIVEWLEBA] ugated to a |ipophilic

subst i t uent ysdaTEHSDY e L OKTEHAMbAVEWLIDRKE | ust one |ipophilic substituent,

at position 16 " preferably at position 16, 17 or
20, parti cuf*a‘}"i’Q%Z(FT%@%?'%@#{N%FVEP"HQ%Wy t he conmpound may have
preci sely t WeAh-REIPTISPYIKLDSKAAHDOEVEW| LSt at one of positions 16, 17, 20,
24, 27, 28 aRQcTPYShRs el pg-1enrBFrVAiLlRAI pophilic substituents are

ggii?BE)GZg?g% %@5?&%@&&%’3@'&%%@L&égpound may have |ipophilic

subst i t uent si-Ai-QBIETSDYSIEYLDEKAAHDAEVEWLIGKaAD 20, 16 and 24, 16 and 27, 16

and 28 or 1%@6‘6&%&8@?8@&0@%%%%@\&@%24 17 and 27, 17 and 28 or 17
and 30; .at 20 an or 20 and 30; at 24 and 27, 24

n
and 28 & 2K %%QQBTs%YSW%Hﬂ %‘%XF\’@?Rgnd 30; or at 28 and 30. In yet
further embeditRGrETSDYRKYLOSKOAKI-DFMAWLASA, one or more further |ipophilic
substi tuent ﬁ,d(utg%;"r??silﬁ lgﬁ_o‘%kAﬂnbﬁ\/A\NLL RLgl) at further positions selected

from positions 27, 28 or 30 However it may be desirable
that a maxi Hof® FS’TFW&%J@'LP%H&AA&PD&V B4tised in this way. 10 Z1 may
conpri se a RyXis-QGIFDSDYSAADS-KraAAHDFVEWILSA24 C atons, e.g. 10 to 22 C
atoms, gg0. H%EETEPS&W%KA{%“DW Wy~ Dygaat least 11 C atons, and/or 18 C

atonms or fe ) drocar bon chain may contain 12, 13, 14,
15, 16, 17 UrA'%QGEET%%YﬁLé(tLQ% "Wﬂﬂ%vﬁ‘i" " be a dodecanoyl

2-but yl oct aHQ% QGtrEtsla!@(,\aJmsyd:*AAmammsayl hept adecanoyl oct adecanoy|
or 15ei cosapol ofmeLiyod NBSRRRLS Vi IRRr € present, 22 may be or comprise

one or nore or exanple, Z2 may be a y-Qu, Qdu,
| 3-Ala or EHLN%QEJET%@,W%WFNEW§ oyl , 8-am nooctanoyl or

8- am nog@, 6 HAIREETE T SSKY LDR()KEAAE(DEFUEWLERA; conbi nations of Z1 and Z2 are

dodecanoyl gpggq Qb Vi M; ecanoyl - A u,
hexadecanoy%[’%%é%TEi ro n@yh exagg\;}gﬁgﬂl [ 8- am nooct anoyl |,
hexadecanoyH- @-Q@FTQDYW@SMWWNEQV\@ . oct adecanoyl -y-d u and
hexadecanoy L Ap-aETEpsoy o wsk )AAHEWEWQM*&I’orerTbOdI ments, Z has the

HSQGTF TSDYSKYBRAR B VR DR PEBR AR MRS o) LR

HSQGTFT3DYSKYLDSKAA- K( Hexadecanoyl y- A u) - DFVEWL.LRA,;

HS@TFTSDYSKXQW iclhbidax avineanedutay béddUsuchias 3Gactam ring.
r+ Al b- QGTFTSDYSVLD

H Ai b- QGTFT m g%&; X}gg@g”@%e r¥S|ges%<aﬁﬁHa[§E§%ko%ipophmc substituent. For
H Ai b- QGTFTSRvBiHeybBSsitd thainand @ cenintup X-maytiecpningatmRtoB\iperhilic substituent. Alternatively,
H- Al b- @TFT%Y%%P%MM&@dﬁ@ﬁ@&ﬁ@ﬁ@@@%’rﬁas&’b@o\%gﬁed to a lipophilic substituent.
H A b- %‘FTSDYSKYLDS— K(Hexadecanoyl - y- G u) - AAHDFVEOALLKOA; 35

H Ai b- QBT FTSDYSKYLDS- K( Hexadecanoy! - y- G u) - AAHDFVEWLLKA; _
HSQGT FTSDY SRyl 38mle Het Jemetanma 00416, X1 TEHX2P GWMMQ_MUQated to a lipophilic substituent.
H Al b- QGTFT lHR%BERE ANAM] X360 iEhrdd e VENbi ated to a lipophilic
H A b- QGTFTE%\F%%@D%%MOW Sy d ) -I%AHDeFVEV\LLSbmmmug PoP

H Ai b- QGTFTSIPPEKENDS- K( Hexadecanoy1[ 3- ami nopr opanoy1D- AAHDFVEW.LSA; 40
H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl1[ 8- am nooct anoy 1D AAHDFVEWLLSA,

H A b- FT e 1opiR)sT t%ld@ﬁtV LifRéh 16, 17, 20, 24, 27, 28
HSQGTFT by %%%@éaﬁ%@%w g ERiR o o
HSQGTFTSDYSR¥1ArsterrRpIpat %?a@e'a?ﬁm or 30, @ﬂﬁ“‘%ﬁtﬁ\?@w isA;

HSQGTFTSDYSKYLDS- K( [ 2- But yl oct anoyl ] -y-Qd u) - AAHDFVEWLLSA,

Alternatively, the compound may have precisely two lipophilic substituents, each at one of positions

16, 17, 20, 24, 27, 28 or 30. Preferably one or both lipophilic substituents are present at one of
40 positions 16, 17 or 20.
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5 HSQGTFTSDYSKYLDS- K( Hexadecanoy1[ 4- Am nobut anoy1D- AAHDFVEWLLSA,;
HSQGTFTSDYSKYLDS- K( Cct adecanoyl - y-d u) - AAHDFVEW.L SA,;

HSQGTFTSDVBKyYLIDB644( Hexadecanoyl - E) - AAHDFVEWLL SA,; PCT/DK2010/000099

H Al b- QGTFTSDYSKYLDS- K( Hexadecanoy1) - AAHDFVEWL.L SA,;

H Al b- QGTFTSDYSKYLDS- K( Cct adecanoyl - y- G u) - AAHDFVEWLLSA; 10

H Al b- QGTFTSDYSKYLDS- K( [ 2- But yl oct anoy1] -y- G u) - AAHDFVEW.LSA;

H Ai b- QGTFT INSHIFIcDBPUnFEIa havedirophilicsuistitusols @t RAsBI9NTIoRADZ\IBRNUSA; 16 and 24,
H- A b- QGTFT$OYIOA BSakd £8-drad ea@Bm ¥t 7 ard@ou) 7 At AFVEWNGL23A17 &1d 28 or 17 and 30; at

H Al b- QGTFTSDYSKY. - K de ovl.- E) = A V| . Sj 1 " Q%
bar 1 cipat 6 20 ANnt: PRIk St 2 orap At & ALRY o U7 e B 4 8% JE B ogas
further ZnmboR7andt30; & aha&and3. f or nul a:

H Al b- QGTFTSDYS- K( Hexadecanoyl -i sod u) - YLDSKAAHDFVEW.L SA,;

H Al b- QGTFTSDYSKYLD- K xadecanoyl - i spd u) - KAAHDFV A . .

H- A b- QGTFT%DS?@&?%%R‘&@W&@&@%%%@% MR 5e %ﬂf@%@%"p%'“c substituents

H- Al b- QGTFTGD¥EKNeBSKnvieDRvtaK @HuRbet @ositiny selpeieriran pasitioBA16, 17, 20, 24, 27, 28 or

H Al b- QGTFT §OVIRKdvEISt by o RARAAAN & hS@HhiA br o BEENNY bleRRrivatised in this way.

H Al b- %[FTSDYSKYLDS— K(Hexadecanoyl -i sod u) - AAKDFVEWLLSA;

H Al b- FTSDYSKYLDE- K( Hexadecanoyl -i sod u) - AAHDFVEWLL SA,

H Ai b- QGT FT3DvigkadnipBsé hekemddon cbajn having(0 1Y) 24\ EIBMSERNLL18Ap 226 atoms, e.g. 10 to

i g B' WE$§§8¢§E%§ %ﬁmﬁ%@gﬁéﬁﬂwdlz 'aioﬁ@%ddl)o‘r ﬁg%%@&%& . For example, the ]
aspeCE @; hBydreqagbop Giaﬂél[na)?l(gon?a?r?g]29>113,_1l4,s105, 1(%',)1_7 or 1g)cFarEc§/r\1LaLfomé. Thus &nmgy éJzE\t er
H Ai b- QGTFT GhaéSktvy DS bidfyloetamyt tdnadsdandys h€kagdpeahdDiegEdedaBoyl I@tadecanoyl or

H- Al b- %FT§PJs§ﬁJ}rB§re§( Hexadecanoyl -i sod u) - AAHDFVEWLL; In still a further
aspect, Z has the fornul a:

H- Ai b- EGTFTSDYSKYLDS- K( Hexadecanoyl -i sod u) - AAHDFVEW.LSA; The invention
provi des a masgpdéedly hendragresdne Zf mayrbeé er codipriselong-oRMhorsteeming acidResitieesHFoIC14

al kyl, acetyl_ fo } P apmAl 4 j | laribdactafi@pgd Z
is a pepti dé"%m@{’\'fi' %%%‘%%&ﬁ@rymbé"% Ad e STRGE ot b s ot Bty Marthlociain

H s- X2- @ n- &ainpr}e-gipgacsigpeys@pieNs p- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- Al a-
X20- X2120°he Yaainsmbligtionsais ZXant 2228 dildacaXd(:y-Giuleegadecdnsl-y-Glu Midsadecar@y-GluX1 2

is selected_frqm ) : i \ . 7, d LK » X20 1S
Arg, His or h%agiﬁﬁﬁﬂéﬁﬂgpgg%b &é B&%ﬁ?@{%@ﬁ%ﬁa%ﬁﬁg?@@ﬁé lc'))ig %(; X28
is Arg or Xxbutygganoyl-iGly ogtadegopntGlu andhrxadprapeyi-if-amiedbuidgeyldue X i s

i ndependently selected fromthe group consisting of Qu, Lys, Ser,

In particular embodiments, Z has the formula:

25
HSQGTFTSDYSKYLD-K(Hexadecanoyl-y-Glu)-KAAHDFVEWLLRA,;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-Glu)-RA;
HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVEWLLRA,;
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A,

30 H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA,
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AARDFVAWLLRA,
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-y-Glu)-A,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Giu)-AAHDFVE()WLLK()A,

35 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLKA,;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA,;
H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-DFVAWLLRA,;
H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDFVEWLLSA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[3-aminopropanoyl])-AAHDFVEWLLSA;

40 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[8-aminooctanoyl])}-AAHDFVEWLLSA,;
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Cys, Dbu, Dpr and Orn; wherein the side chain of at |east one residue X is
conjugated to a lipophilic substituent having the fornula: 20(i) Z1,

wher ei n Av0i2811200b49pophi | i ¢ noi ety conjugated directly t@ecrmxgidwo®bai n of
X, or (i) 2122 wherein Z1 is a lipophilic noiety, Z2 is a spacer, and Z1

I S conj ugat of X via Z2; .\ roviso that Z is not
HSQGTFTSDY Gﬁipﬁ%@ég‘gégg%ﬂe’?dﬁaﬂ?y"ﬂkmgﬁwﬂﬁ . X30 may be present
or absent. HﬂQGﬁBﬁDW@BBﬂ%m)@dmewl)mDFyEMVLé§éht it may be desirable

];S}r:)el:;[ alt loybﬁsééﬁ"FTSDYSKYLbQ }Q@Et&é’écgno?ﬁwﬁi)mmvswwsﬁ\%l due X, and

res Ql i pophilic substituent,
i s |ndepend@ﬁ%ﬁTF@YﬁY&BSTWBrﬁ”ﬁ%ta"@'ld @'F) gﬁ)’é&\%@ : gund may havla 'ltJhe
for mul a:5 RIHEQEPFBEMSKYEDS- NﬂiexaseddnowSMMralhktyitanoah%leFVEMWA benzoyl or
trifluor oacq%ggbw?w%@ﬁq((%%campv%l émD@QEWngAhaVI ng the formula Ila

Hi s- Al b-Q n- er - X12- Tyr - Leu- Asp- X16- X17- Al a- Al a
- X20- X21- Phﬁ%&TE&ZSPWLEétf('E@@d‘B@B°V)&EhAA'A LSA
2011/ 00649 7REH-QEPONSD YEKYLDS- Mhe(aeed@nasa)%AFmFSI«EMSed fromLys, Arg or Leu;

X16 i's Ser 9rA.egGMsLm%mgxgectg@eésm.- IefiadBhENPSR, 0T G U )24 s Ala

or Qu; X28 is QQ\Z ue X i s independently
sel ect etf f r GAE-RETHFRISKYSRST ﬁzr%'%‘r?a"@']d GluAAHRFVEMIAAS.  wherein the side
chai n of at HIARQETETEDYSKYILOBK(Mexiadedansty-{4garhiacbutamog]) INABIDFREWLES S UbST i t uent

havi ng the f%}b”Hé"f‘FTéd\)s&?:Ds"ﬁQQ&%&a@L §|®M&§ AlRpi ety conj ugat ed

directly to t de ch erein zl is a lipophilic
noi et y, ZZ Hs‘\'laQQ'[B'é'E%?YS'QhHSﬂH‘P@d?}‘@ﬂ?MJEéMHDF‘ééW%pS| de chain of X via Z2.

Residues marked “()" participate in an intramolecular bond, such as a lactam ring.
16
In a further embodiment, Z has the formula:
H-Aib-QGTFTSDYS-K(Hexadecanoyl-isoGlu)-YLDSKAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-KAAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)-DFVEWLLSA,
20 H-Aib-QGTFTSDYSKYLDSKAAHDFV-K(Hexadecanoyl-isoGlu)-WLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)-AARDFVAWLLRA,
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAKDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHEFVEWLLSA;
25 H-Ab-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAEDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLEA.

In a further aspect, Z has the formula:
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLS;
30 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLL,;

In still a further aspect, Z has the formula:
H-Aib-EGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA,;
The invention provides a compound having the formula:

35
R'-Z-R?

wherein R is H, Cy.4 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;

R?is OH or NH,;
40 and Z is a peptide having the formula |
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Al ternatively, the conpound may have the fornula: 20R1-Z-R2 wherein Rl is
H Cl-4 al kyl, acetyl, fornyl, benzoyl or trifluoroacetyl; R2 is OH or NHZ;
and Z i s wopentdiod®7having the formula Ilb PCT/DK2010/000099

25Hi s- Ser-Ad n- A3 y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- A
| a- X20- X21- Phe;, Val - X24-Trp- Leu- L eu- X28- ; er el 1S from
Lys, Arg or ﬁ\fg((?;' &gﬁ@ﬁhrip-sﬁe g%g%FALSR%yi%?')@sz?rX{'%s i')[syszl—%l&é '%?'Aéslzﬁ%q%sh ®Asp
or G u; X24ValgK2AiTap-beu-X37X2838xX80ii s Ser, Lys or Arg; and wherein each
residue X is independently selected fromthe group consisting of Qu, Lys,
or Cys; wherein the side chain of at |east one residue X is

conj ugat ed YB'8"| i pophi lic substituent having the 40formula: WO

2011/ 0064 97RLIE/ADKIBED/ 000099 (i) Z1, wherein Z1 is a lipophilic noiety

conj ugat ed dig gctibdted fork DR, AlgdpL&hai n of X or (ii) Z1Z2, wherein Z1 is a
| i pophilic g%\}gt{% ﬁé Is a spacer, and Z1 is conjugated to the side chain
of X via Z2° ?He proviso that Z is not

HSQGTFTSDYSKYLiD&rddrdexadecanoyl - y- G u) ) - AAHDFVEWLLRA. 5 The conpound nay
have the fogsgikarg, RsofxR2 10wherein R1 is H Cl4 alkyl, acetyl, fornyl,

benzoyl  or trifluoroacetyl; R2 is OHor NH2; and Z is a peptide having the

0
f or mul a1q | | 421 1is Asp or Glu;

Hi s- Ai b- G nX23 ig AHarXPhe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser- X17- Al a- Al a
- X20- X21- Ph%hg@gr-x'l:r p- Leu- Leu- X28- Al a; 15
X28 is Arg or X;
X30 is X oris absent;
15  and wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser,
Cys, Dbu, Dpr and Orn;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:

20 (i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(iiy Z'Z% wherein Z' is a lipophilic moiety, Z? is a spacer, and Z' is conjugated to the side chain of X
via Z%

with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA.
25

X30 may be present or absent. In those embodiments when X30 is present, it may be desirable for-

it to be Lys.

In certain embodiments, any residue X, and especially any residue X which is conjugated to a
30 lipophilic substituent, is independently selected from Lys, Glu or Cys.
The compound may have the formula:

R'-Z-R?

35 wherein R' is H, C4 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R?is OH or NH;;
and Z is a peptide having the formula lla
His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala;

40
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wherein X12 is selected fromLys or Arg; X17 is X; X20 is H's or X; 20X21
is Asp or Qu; X24 is Ala or Qu; X28 is Ser, Lys or Arg; and wherein each
resi due Xooimgependent|ly sel ected from d u, Lys, or CpsTmadetianeim the
side chain of at |east one residue X is conjugated to a |lipophilic
substituent having the forrmula: (i) Z1, wherein Z1 is a lipophilic noiety
conj ugated &FERt 1y to the side chain of X, or (ii) Z1Z2, wherein Z1 is a
| i pophilic Mo2 stsglectgZ@from Lgs, dpprdey; and Z1 is conjugated to the side chain
of X via Z2x48Q satbet:natively the conpound may have the formla: Rl-Z-R2
35wherein RL 1s H Cl4 alkyl, acetyl, fornyl, benzoyl or trifluoroacetyl;
R is OHorX\H#Xand zis a peptide having the fornmula Illb

Hi s- Ser - & nX@ ig-Hldwr-¥he- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser- X17- Al a- Al a
- X20- X21- PhﬁYﬁ's'ﬁéﬁ%Fgfup' Leu- Leu- X28- Al a; 40 WD 2011/ 006497PCT/ DK2010/ 000099
wherein X12 Is selected fromLys or Arg; X17 is X; X20 is His or X; 5X21 is
Asp or G u; X%®BARTAl or Gu; X28 is Ser, Lys or Arg; and wherein each
resi due X i %28 sbepepslemryy selected fromdu, Lys, or Cys;

and wherein each residue X is independently selected from the group consisting of Glu, Lys, or
10 Cys;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein Z'is a lipophilic moiety conjugated directly to the side chain of X; or

15 (i) Z'Z% wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

via Z2.
Alternatively, the compound may have the formula:
20 R'-ZR?

wherein R' is H, C, alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R? is OH or NH;
and Z is a peptide having the formula lIb
25  His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala,

wherein
X12 is selected from Lys, Arg or Leu;
30 X16is SerorX;
X17is X;
X20 is His or X;
X21 is Asp or Glu;
X24 is Ala or Glu;
35 X28is Ser, Lys or Arg;
and wherein each residue X is independently selected from the group consisting of Glu, Lys, or

Cys;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
40 formula:

16



10wherein the side chain of at |east one residue X is conjugated to a
| i pophilic substituent having the formula: (i) Z1, wherein Z1 is a

| i pophi | iwornoilgg49conj ugated directly to the side chai nPeT/DK200r000(99i )
Z172, wherein Z1 is a lipophilic noiety, 22 is a spacer, and Z1 is

conj ugat ed t.0,1ih ide.chain.of X via. zZ2: i vVie§0.that Z is not
HSQGTFTSDYS Dgfﬂ%ﬂe%iE‘g%@’aﬁ‘é'&?@'%ﬁﬁﬁgﬂwt side &falt'ch &ﬁou nd may have
the formul afi) RIZ7wiereind’ inadpesiniic Rpiets ZHs acpacer, ANk 7| is conjugaipd to thesigp (chain of X

benzoyl or igiztl uoroacetyl; R2 is OH or NHZ; and Z is a peptide having
the formul a |V . .

H s-A b-Qd n‘-”@ @9 P '-S%H‘gt %’ﬁ‘rn-o %?Q%TJSPJ rS-'%éP?)'&'i‘?"?'g'Ff? E‘%YJJY‘E%”&):%%*F'?@YFW 'iIIRéL\-' Al a
- Hi s- X213 Phe- Val - 25X24- Tr p- Leu- Leu- X28- Al a; wherein X12 is selected from

Lys or Arg; TReldompdunt maPhsdd tHeSoral; or G u; X24 is Ala or Gu; X28 is Ser,
Lys or Arg; wherein X is selected fromthe group consisting of GQu, Lys, or

Cys; 35and wherein the side chain of X is conjugated to a |ipophilic
substituent Rh&R’ng the fornmula: (i) Z1, wherein Z1 is a |ipophilic noiety
conjugated directly to the side chain of X; or (ii) Z1Z2, wherein Z1 is a

i pophi]ic iety,. IS space d Z1 is.conjugated to the side chain
of IOXIOVi i\d ZZ{’T"R‘?{@N}&I ésr%'ﬁé:[‘i“ e’g¥'¢p°F%¥°E'Bﬂ&8ﬂﬁ‘H' ?@Vﬁ‘ﬂ’z&%%e%ﬁhe fornula: WO
2011/ 006497RUFOBKEMNLY/ 000099 R1-Z-R2 wherein Rl is H, Cl4 alkyl, acetyl,

fornyl, ben%m/i isQpebtidelHatiRy #RGSGHMMiNaR2 is OH or NH2; and Z is a peptide
having the tornmula Vb

H s- Ser - G nHEAR-GR G -Aher ThESPr-APaT PR X618 TR 8u-ASR- Serl 17 AH A 8ZR0%27 FAFa- Al a
- Hi s- X21- PhealVak X2 du-ippulX28-Ale u- X28- Al a;

15
wherein
X12 is selected from Lys or Arg;
X17is X;
X20 is His or X;
20 X21is Asp or Gly;
X24 is Ala or Glu;
X28 is Ser, Lys or Arg;
and wherein each residue X is independently selected from Glu, Lys, or Cys;

25  wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein 2" is a lipophilic moiety conjugated directly to the side chain of X; or
(i) 2'Z% wherein Z' is a lipophilic moiety, Z” is a spacer, and Z' is conjugated to the side chain of X
via Z2.

30
Alternatively the compound may have the formula:

R'-z-R?

35 wherein R'is H, C, alkyl, acetyl, formyl, benzoyl or trifluoroacetyt;
R?is OH or NH,;
and Z is a peptide having the formula Ilib
His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala;

40
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10wherein X12 is selected fromLys or Arg; X17 is X; X21 is Asp or Gu; X24
is Ala or Qu 15X28 is Ser, Lys or Arg; wherein X is selected fromthe
group comnsDimyess” A u, Lys, or Cys; and wherein the siPde/Di2aion00d99X i s
conjugated to a |'i pophilic substituent having the formula: (i) Z1, wherein
Z1l is a Ilpog |ic noiety conjugated directly to the side chain of X; or
20(11) z1z2% ﬂﬁ%reln Z1l is a lipophilic noiety, Z2 is a spacer, and Z1 is
conj ugat ed X1 is heleatefeore ysiaf A X via Z2. with the proviso that Z is not
HSQGTFTSDYSKLiPR- K( Hexadecanoyl -y- G u) ) - AAHDFVEW.LRA. I n a further aspect,
the present_jnventign provides a conposition conprising a conmpound as
25defi ned hé# ﬁ %’a salt or derivative thereof, in adm xture with a
carrier.d | nXptiefep pe@uenbodi nents, the conposition is a pharmaceutically
accept abl e gs@RidricRy and the carrier is a pharmaceutically acceptable
carrier sa e a pharmaceutically acceptable acid addition salt
of the conpgaﬂaserngxgﬁgacetate or chloride salt. 30The conpounds
descrl bed f amidvhessin eavhpesidue ikt is indepepdently sejedted fram Gluokwst ¢rrigyswei ght | oss. By
"preventing” is neant inhibiting or reducing wei ght gain when conpared to

t he absepce of treatent, IS not essarl
cessat i Bh ofNSiEn figsidgLnain °€'?fgeaﬁte°;5‘ﬁr @CQ{‘&{?E dio %ED@PEE%%’%HX?E%%‘P"PEQ Cake
and/ or incrfeasdal energy expenditure, resultlng in the observed effect on

body wei ght ) yndraengentd Ibboﬂ'flllcmtf cﬁfub@t@& d%th@qyeMEécgmmofkh& conpounds of

35th y h f | t | |
o upose ol B SRaunesniaP o o drOrEIE EGieb 721 SRSPRGRLr of SrREed S BEAS A o

of | oweri ngvigsigt.cul ating LDL | evel s and increasing HDULDL ratio. Thus t he
conpountts it i plolE el 28 ARAETAIRSKPLodK(1RGhadnd R ChAGAADIERNL RA!
any condition caused or characterised by excess body wel ght, such as the
treatnent and/or prevention of obesity, norbid obesity, obesity |inked

i nfl anmat i onhe aPSURdMAy ke thedarhulal adder 40di sease, obesity induced sl eep
apnea. They may al so be used for the treatnment of pre-diabetes, WO _
2011/ 006497PCT/ PK2010/ 000099 insulin resistance, glucose intolerance, type
2 di abetes, Rl?ﬁ% | di abetes, hypertension or atherogenic dyslipidaema (or
a conblmﬁtlon of tmo or nore of these nmetabolic risk factors),

at heroscl eroj s ease, peripheral artery
di sease, stW@ﬂgn &L §%§$Fmr é%g%{ m$ﬁ@?&ae ‘ects in these

condi tions Ra?cﬁéﬂakha result of or associated with 5their effect on body
wei ght, or gz Re pepsiRPRAAGHt firheaf . Thus the invention provides use of a
conmpound of t he, tr ) )
above. i n atT Pl Tah the thesaPadsESRk L AOE A AP ALK BV
conpounﬂSofxzﬁémﬂﬁwéﬁwK@hAPor use in a nethod of nedlcal t r eat nent,
particularly for use in a method of treatnment of a condition as descri bed
above. The |Fvent|on al so provides the use of a conpound of the invention
in the prepdMdffon of a nedicament for the treatnent of a condition as
descri bed akt?ie selected from Lys or Arg;

X17 is X;

30 X21is Asp or Glu;
X24 is Ala or Glu;
X28 is Ser, Lys or Arg;

wherein X is selected from the group consisting of Glu, Lys, or Cys;
35 and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'2% wherein Z' is a lipophilic moiety, Z is a spacer, and Z' is conjugated to the side chain of X

via Z2.

40  Alternatively the compound may have the formula:
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15 The conpound of the invention nmay be adm nistered as part of a

conbi nation therapy with an agent for treatnent of diabetes, obesity,

dysl i pi daoi2a1100064%ypert ensi on. I n such cases, thePCl®K20t0/008099g€ENt S
may be given together or separately, and as part of the sane

20phar maceutical formnulation or as separate fornulations. Thus the conpound
of the invention (or the salt thereof) can be used in conbination with an
anti - di abet RtZ4§ent including but not linited to mefformn, a sul fonyl urea,
a glinide, a DPP-1V inhibitor, a glitazone, or insulin. In a preferred

mbodi t ot . d I h f i d i nbi nat i 25 with
nsuli . DR IR it ol P Rl BT o EPGPIR par i cul ar 1y

sul f onyl&ur eB®islOHefNHar mi n, for achi evi ng adequate gl ycenic control. In an
even nore pLefLisSdofidtadhsmRtortla igempound or salt thereof is used in

combination wth a nefformn, a sulfonylurea, .insulin n.insull

anal ogue f of'SERERCEVPH] haRglNSe" 'éf%?i‘@%&'%&%ﬂ‘fr ﬂ'SV'.i‘S'E;?ﬁrrY%{?é@a'é‘*aq?'ﬁ'&?fﬁe'val'
anal ogues i K24-Tigdebdibu-Xe@Alapt [ imted to Lantus, Novorapid, Humal og,

Novom x, Actraphane HM Levemr and Apidra. 30 The conpound or salt thereof
can further be used in conbination wth an anti-obesity agent including but
not |inqed"P¥ell gl ucagon-1ike peptide receptor 1 agonist, peptide YY or
anal ogue t hetzriekelectedhinarb Lysairdrg; ecept or 1 ant agoni st, |ipase inhibitor,

mel anocortigﬁ% ptor 4 agonist, or nelanin concentrating hornone receptor
1 antagoni st. 35 The_conpound or salt thereof can further be used in

conbi nat i on*% BASRAT @Ht i - hypert ensi on agent including but not limited to an
angi ot ensi nxgoewerdrichg enzyne i nhibitor, angiotensin Il receptor bl ocker,
diureti bet.a- hl er,,.aQr cal cium channel bl ocker. WO

2011/ 00 497g@f%ﬁg8%§r0°6§099 The conpound or salt thereof can be used in
conbination with an anti-dyslipidem a agent including but not limted to a
statin, a fivhéraih is Seléttetidiom e g@dugs BensBigedt Glu, aas or Gfsi on i nhi bitor. .
DESCRI PTI ON THE Fl GURES . j Phar. j | j onmpoun
13 after SuBEUYERDy e SHEenuigobl fdbifuquedh BURAAL LAGHL G ROl D

nmol / kg. () Z' mhereing' 15,2 lippphilistmaigty conjugatpd diseclly todlmsids eainf ol of conpound
11 (10 pal (ik@)Z2oRndéink’ glatipsshic #dicd), 2t isacpade) ah®nbis torjugattidadithe aide than of X
C57BU6J mice, pata are shown as neanSEM Figure 3. Diabetic (db/db) mce

were treated2fith vehicle or conpound 7 (12.7 nnol/kg) for 4 weeks and
HbAlc was deitretheriprexigo thabb isaet HISQE BT TSRYISKYhD R Hexaderanay)-v-Gh) iy F HVEId RA-
sanples (20 pl) collected fromthe treated mce. The Al -1bAlc (% was

cal cul ated for, each nouse by subtracting 15its HhAl 9 .
treat nent f fﬂcﬁﬁ”&!EAE&"‘*E@‘%T%"W&Q@P pﬁ"ﬁ’ﬁﬁ@"’(‘%sgg)? S%ﬁﬁ%ﬁg%ﬁcgégﬁng%%ed f or
4 weeks2ii t Hefinethherkie, or abBID 06 derivative the@ol) B, adgixie witls a partiers i) preferelir e 4.
Ef fect of 2dmgdHifierts, the cBREbdHion i AbiarRadeliticamyaesmabld donfasibierishdwee @itierisna | ong
termhigh fat ied c%ﬁum m.ce. DatI_F ar.e srh%vm as meantSEM 20 FI gur m?
Di et | nduceB ¥BEELIEH BCeRIPRIR SRET e TP B RRid AT PRl S ERS AT 47 2. 7
nnol / kg) f osaltbfireakmpound, @ aoracetpteapaieridefsalbm t he col | ect ed bl ood sanpl es.
Total cholesterol was determ ned in each plasnma sanpl e (Cobase; application
note CHOL2). *** (P <0.0001, Students t-test Data are. sho as an+SEM
05 Fi quiS b Thesaampomia fEaoehiaust BIosveHibchad &% Pt b amelnUaR: B or
conpound 7 {ptedemtingtismdant)intilvitthgir eesinsingoweight igeid whem eandaceddo teabsenge bf ood
sanpl es. L tHl iR hES &R mddRE B iR BSMIAE BesstioR BEWeiBhtJEHB TR P&Y1ifes
( Cobase; agg?%@grt]i on lnot es HDI:@%m and II_DWC“% * ok (PI <0, O%'g'l'l? tISt udt%ﬁgtﬂs
t-test). DafM@Y s3use 8IBHRASEN 1Pa% NIAKERIVYGNFFFET Eneray expensiyregpsidting in the
adm ni st r at bissenell efféati Gt Bbdy waimbh i Isdeperdenthyout yheiveffedi bn gedyrweight, thegdonfpaunds of]
C57BUBJ 341 Chye | (RS i h EiRSGiatindFdhidobSlel diEghicode'tE¥rahd N SndidrOW
dose (O?g] nﬁﬁgllﬁg%nﬁo en |ne'°:'§ﬁ?§j§°dolse I ,nrrpl/l?%& § c° ra, n

on circulating cholesterol levels, being Capable of lowering circulating LDL levels and increasing
HDL/LDL ratio. Thus the compounds of the invention can be used for direct or indirect therapy of
any condition caused or characterised by excess body weight, such as the treatment and/or
prevention of obesity, morbid obesity, obesity linked inflammation, obesity linked gallbladder

40 disease, obesity induced sleep apnea. They may also be used for the treatment of pre-diabetes,
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35Figure 8. Effect of acute s.c. admnistration of Conpound 7 on oral

gl ucose tolerance 2, 4, 6, 8, 10 and 12 h after dosing in high fat fed
C57BU6J mvoentiDate7ar e expressed as nean+SEM Fi gur e PET/DE2D BOM00@P S. C.
adm ni stration of Conpound 7 and exendin-4 on food intake/body weight in
oung | ean C57BUGJ vVer sus ung | ean

z ehi gl e. Dapaullaireegsmc%)g&;gssesgtalg?gcﬂglgﬁ gégﬂates eq dlaﬁetes hyperteXsn é:}

2011/ 0064978 ETFO@IRCIYSipBaed@Jor epmbinatian, of FYdf af¢nore ef these metabaliqrisk factors)on of

% ggﬁgg d 7 aRetosxpH8iaRerbsBrosiY rEél'oﬂEr'y\hSarf @9&5& Weﬁﬂﬂ@é? Qﬂéﬁ’y web4B!stloke #ad obese
m ce,

are expr ess@ﬂ’rcﬁ(gs%éﬂi%@"f"ﬁ%ﬁ? @Q'lefe °%F‘f“88? m8¥ lc))esas a ’ea‘ﬁﬁ?fr? [ %s[sf’%%?%ﬁ%’of
Vehi cl e,5 exthaideffection kly meight, kiyhaysredndgpensienttteredf. (10 nnol / kg) on pl asma
i pid concentration in old obese C57BU6J mi ce. Data are nean+SEM Fi gure

12. Mce were treated tw ce da|I 149]

(at two dos&Ws theypvestiofpjovddes yse P I?gﬁml?f’”’weq{ p@l "é"nFtbqn "zf'\%i@%g‘e"‘%i afﬂ’é‘ﬂﬁaﬁs of
sacrifice, ddserided\abovennsandndpieldn nmdhewmfghed Compound 1 significantly

i ncreased ' Iiver wei ght / body wei ght rati o" at the high dose. Oorrpound 11
did not affect "liver weight/body welg rati o" at the two q g ([

nnol / kg)o cB*rﬁdamaonla'sosor%wq?aﬁ ca@mi@ tha iryptien fREUES i ad@%?ﬁdsq gedig) f&B‘W&Bh

11 is a | ongartaularin @r asy/ih atnethod watredBherBofa donditjionasdescried gbove. 12) . 15 Fi gure
13. Diabetic (db/db) mice were treated with vehicle or conmpound 11(12.7
nmol / kg) for 4 weeks and HbAlc was_determ ned (Cobas(r) | i cati on not e:
ALC-2) in whi iBveptignisogupvifes dheusg of? omRouNEeftheinYenton 'PI‘R?F{‘? RZABYOIA ce. The
Al | bAlc (% megicantzat fotiiha treatmintrof @ aciuition us dedepbesiidbbveact i ng i ts HoAlc (%9 at
start { treatment from HbAlc (%9 at 4 weeks. AHbAlc (% of db/db m ce
treated520for 4 weeks with vehicle = 100% * (P = 0.03, Students t-test
DETAI LED DEHTrioppPaN abthefpyentquyraypeaimivsieser #rowt of A cemiipation theeagy i"tha"?
convent i onafor @&Emént bt @sbetiddotekitye Bysligiideatia arogpatehsion.nat ural | y 25occurri ng
amno acids are used, as well as generally accepted three Ietter codes for
ot her am no acids, i ncl udi ng Al b (a-am noi sobutyric acid) éor ni t hi ne),
Dou (2, 4 di mrupeRses tedwa 6ty agerts wbe(gzveslmeﬁwrw&ﬁpasf&wf@ ag PPy pf the samg) o
term " nzg i vendathakeaganforniuidtion or dsseparhtef@mtiahs. gl ucagon havi ng the sequence
H Hi s- Ser- 3 n30G y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - Lys- Tyr - Leu- Asp- Ser - Ar g- Ar g-
Al a- d n- Asp- Phe- Val - d n- Tr p- Leu- Met - Asn- Thr - OH. The peptide sequence of
t he conpoun@husfthe ¢rmpowndai thiednvedticnfiertae saitdhareaiiaanbe usee in gemejnalieaydhanentt east

at positi ongaddic aé’(—Qvt m@lﬂdmg')-gut n'e)tamﬁta@lt&ﬁetfohﬁln aifbriyRinea, b bliniay a dPPfie inhbiterna
t hat of natlve nor e, .0

t 7
gl ucagon ha% %Qge & '"g@'& Ip ?Sﬁeq‘iréed eﬂji’gd'%%%%%d(%‘ptgi" m{ esgllt tj\ﬁ\?fgﬁ%?g%%ﬁ%go IHH%A ve
smal | h3&lr owttoibsutinrRRA-Mishibion seifongwred pi metforginywarichiarly suifenylueer npefoimie ferase

potency at BQidlinglabsRaRy g&qlc@fﬁmﬂ- Il aﬁF&Bﬁ Qfoﬁe ﬂ?é\‘"err&ﬁérﬁlbﬁlﬂﬁs’hf ih¥ c&rh&:uﬁﬁ-l?rs’blt
receptor. 40 WO 2011/ 006497PCT/ DK20 r.es

% Qng , ues uI foé Ofg§ 27
26 and 20 oAt YeEidt O PRIy Bon B dEa RIS Bl
t he gl ucagoachiesing ptienuate Tiyeerigisgntiol. Exaropies qnnsvlmlopwumql@ﬁ@uwf@ ot fignd *@t to

the native gliugadovbrapRAHERSBg, NRbhix CAbtabHake HIVE Lélepiraind P@RIFL | on 29, may
|ncrease potency at and/or selectivity for the GLP-1 receptor, potentially

wi t hout 3G gni ficant reduction of potency at the glucagon recept or.
The compound or sait thereof can further be used in combination with an anti-obesity agent

including but not limited to a glucagon-like peptide receptor 1 agonist, peptide YY or analogue
thereof, cannabinoid receptor 1 antagonist, lipase inhibitor, melanocortin receptor 4 agonist, or
melanin concentrating hormone receptor 1 antagonist.

35
The compound or salt thereof can further be used in combination with an anti-hypertension agent
including but not limited to an angiotensin-converting enzyme inhibitor, angiotensin Il receptor
blocker, diuretic, beta-blocker, or calcium channel blocker.
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5Furt her exanples which may be included in the conpounds of the invention

i nclude Leu at position 27 and Arg at position 28. Furthernore, Arg at
positi on 6 20ayob®7particul arly preferred when there i sPaTBEKROBEI00PESi ti on
24 with which it can forman intranol ecul ar bridge, since this may increase
its effect el

nat ural | y- o@’éeu‘%ﬁ PO r(i\’c?\/%%glt {hgrga ﬁb% uge%cggérﬁ)tgmaélép §r¥ érﬁn"iz{yhl%ﬂieﬂm %J{/la%t mclug\%)
al so reducebutmh@'"p@#&ﬁ$t%iln 7 thratexa@ 'ﬁiaft"i o chplgelew SPWG!‘P’E'&@P'F?@ t he cheni cal
stability of the conpounds. Substitution of the naturally-occurring Asn
resi due at L rg or Ser) also reduces t he

potenti al fﬁg%ggﬁbﬁgfﬁmﬁmﬁ?ﬁ c solution, thereby increasing the
chemicaldstability of the 15conpounds. Potency and/or selectivity at the
AP-1r ecepf’i@hre p@hé}'ﬁiabéﬂlr'le}fc ¥otil& etdompbdHal 13i aftaBubt s (sR)beMMIstratonttdiRice

gl ucagon rec:ag% ‘/so be increased by introducing residues that are
likely to sf (’ISFQ r?ng a-helical structure in the Gterninal portion of
the peptide. It may be desirable, but is not 20believed essential, for this

hel i cal porEigar ﬁfEff&éaefﬂ':Hﬁ&ybeadm.éﬂaw&, A BorApdRhd pﬁgblnﬁwﬂmbas.tae%ltjco;% Gition
iti

I ntrodugtion of residues |on 1
24 may gim toferangg, iy 1Pn94AH] h'é}‘ %}faczp%‘gétﬁ%mg%% ac"’ﬁ%l?'boé"& FLF0R "may be
i ntroduced at one or nore of positions 16, 20, 24, and 28. Thus the

resi dues of F'BQ% 3. 'Eﬁ&b%tl@g!bﬁﬂpfmggwgﬁWeaﬂeh mﬁvm&%gmp&fh@ ¢§V HmBikgfior 4
positions 20, 24

e c s at ti.ans
16, 20, 24, WeglkspBHRALF was de H“'Q%W&P@%oap%l?—‘ép°’b%?rgﬁ8£t% 86‘5 '|F (20
posi ti on 20piheofledied frdns the tredted) migeaTtel AdHbAde (%) wdssalcTiated foesaailuemae bpeditraétog 24

may be {4 1|t4‘l¥t§A19r(%f‘ét%tart%[r&étﬁ%t%h%ib@1l:'(%)TJIQ vJe@ﬁé gHSAﬁ:t("/J?Qfsdbt/db%c@@edi@N be
Arg. Introductlono I nt einthis portion of the

nol ecul e, af®r fiweeksyth yehigle G d00%myP 310443 §6‘H‘F’g? b'ﬁ?té to stabilising the

helical character, e.g. between positions 24 and 28. 30Substitution of one

or both of srmteﬁeﬁwfm S1cf adiiniSitaRlof B bGihadk B34 WG iribhcABiM Kih @l 5O

reduces the potentia eam |on In aC| dic solution, So increasing the
chemi cal st ®8i057BY/E-bmice Rt R SERIALRS, mean+SEM A substitution relative to the
native 2 ucagon sequence at position 12 (i.e. of Arg or Leu) may 35i ncrease

potency at Fﬁhﬂg f‘[ﬁ%ﬁﬁ%&é ﬁﬁb@/ géofﬁx'.c% !rth'réaYed%thngﬁclgoP Gomn oGﬁoePhgﬁ molikg)

C-term nal unca oes not uce

receptors aiffif Weeksand plapma PS?P’{‘J’?" frema they opllertad biaog sypPles- Oﬁﬂh‘ihp?éétﬁi%was

tr gncat i ﬁn Sdteririeldtin &fth pRsBs sérﬁ;ﬂ@(ﬁbb?@) ﬁaﬁncbmh hoe@HAL2p n**zg <a)vr%02$tw:&ems tnot
reduce the or of the two receptors. 4

2011/ 006497%8%’%%38?%@@%&5@# %épsfl de chain of onepor nore of the residues
desi gnad%®d X (i.e. positions 16, 17, 20, 24, 27 and 28, and/or 30 if
present) i SFigamy Mg:aéteﬁhub@cl ©bdsk Kmp)lyl Hude&veﬁéjtba?atédtm Nehiclé br stinpoutE? @RImeol/ied) ed

my af oot g AErRanrat R Ba poteed RS bR vy R hEHL ALt Btefll”
si de chain mcfpmleﬁm&d@me (Cnkas®panpligatiomnotghidDEGRRNGLALSCRhEY € £ BQRR . Skdents

Sconpounds pksd. [bRtd 4 SHHWNeB ndafVeEle @ bal ance between the benefi ts of
acyl atlzgf and the benefits of particular substitutions relative to the

native ucagon sequence. Conpositions of the invention may further be
conpounded Figuredt. Effect atshe ddmipistration obRuirbP-d aghtigaigmbadywelabhgain inighdgtieshi c

and el ectr 0§5ﬁ§u621 rhifd. PaCdré ABSn+SEMIBIKEK BT Ve (PES) Grélaink Mwosy X SihaIRg),
10advanced H del i very gsterp n order to further enhance stability of
luiEecee W RS

t he conpoun

35 Figure 8. Effect of acute s.c. administration of Compound 7 on oral glucose tolerance 2, 4, 6, 8, 10
and 12 h after dosing in high fat fed C57BL/6J mice. Data are expressed as mean+SEM.

Figure 9. Effect of s.c. administration of Compound 7 and exendin-4 on food intake/body weight in

young lean C57BL/6J mice. Data are mean+SEM. *=p<0.05 versus young lean vehicle. Data are
40  expressed as mean+SEM.
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bi oavail ability, increase solubility, decrease adverse effects, achieve
chronot herapy well known to those skilled in the art, and increase patient
conpl i anceoant1iamy49¢onbi nat i on t hereof. Exanpl es of carriper@K2droagoeel i very
systens and advanced drug delivery systens include, but are not limted to,
pol ymers, for exanple cellul ose and derivatives, polysaccharides, for
exanpl e dextran and 15derivatives, starch and derivatives, poly(vinyl

al cohol ), aEigytes0cEfgetioffex: RABiNiFIratior offAmAeRd7 apdgxendietior cemeatysIiepdifycol i c
acid and bl prébédy-werfhyifRidcobkseCsBiLI6, pidey Dhta tofiearg BEMO=p<0.0Rvdrésloldubesei ns,
for exanple 1 [ eﬁﬁggéﬁ, t hernogel I i ng systens, for exanple

L : | f
bl ock co- poYi?‘ﬁgegpétgsﬂ?%q?exg%ésﬁéﬁm nown to those skilled in the art,

mcel | e_sﬁ, l'i posonmes, mi crospheres, nanoparticulates, liquid crystals and
di sper si onsfiglRI A0 Efedtdf HOBIMINAAEH oF PENISIE, @REndINL(10 nfHol/kgiahd CatRouaM {10

h Kill h - of ph _behayi Lo linid- )
pol yer i ¢ iR PaRTAIPRicg R BT er e OB £ 2t Enps, il are MeEh 2R

sel f-m croemul si fying, cyclodextrins and derivatives thereof, and

dendri ners. g L ; - | j4 .
LT T SRR OV AR L TR RS0 b 161 b e
(W020087010193 #7d 5 pogiianer veliels f@regis O8dhe Y chsasalifesthe Hveaswaseprsesd pactt i ve
when appl i edeigtiedt D6mfouhe N Bighificany intreasetdtilvecwdight/badyhsight katio” dt thethiigh doset r al

core of thecRaplhdeRALKRIRS A de g{:@g%}ﬁeﬁfg d%@fé@h%%ﬁiﬁ%g@d 8lrolkg).

decreased conpared to correspo N ) y contrast,
t he conpoun@amedund fés speasacyiater dyal HYGHF-1 agogists anp GRMpeHEntl/s dlongietngiasy

gl ucagon angte@dbal GluGiIFePhgunstshiglre 1RV ng significantly protracted

phar rracg%d netic profiles conpared to the correspondi ng unnodi fi ed pepti des.
Native ucagon has Ser at position 16. Substitution with Ala, Ay or Thr
has been shEigaret13. Datheticg dB/Bi)daice/vere beatgd Withs\ehigtetar gempaynd a1 (2Henml/k@defdin

receptor si galkiR@RbAM dddaRiniftd @obas® SplicaléH dote: AG8%D) inSHole blddd4amBids (20
454-458) . Hence, derivatisation w.th

or L1 pophilic substituent a I t]on
To woul i noth sakRemsh e Bt e ey BAd B AaSER T it i 8 PLRETPSHS! he
gl ucagon r eitsitAdc (% pat stast of treasmersgtifiogyl HbAd b (Perat B weekee AdbAvied #i) disdbdibsaice teated n
this spagififatboR withVeM20Q84404PLh & BEA&H: MLy charged residue was found
to be Sfens;i rgﬁl e at wﬁosf%on 16 t(j)( mni mse | oss %f potency. 40 WO
2011/ 006497PCT/ DK2010/ 000099 The presence of basic am no acids at positions
17 and 18 is generally believed to be necessary for full glucagon receptor
activation j 98, 273, 10308-10312). The
present i nvéﬁf@?@"ﬁ?&?"‘#"&ﬂ%’ﬁ"ﬁ'ﬁﬁ 'ﬁ\?ﬁgﬁoﬁzsi tion 18 is al anine,
substi t ut i ofhrelghhutdhingreciHestiontee WMO@P@ lF—‘t_tﬁfﬁﬂféihfqed‘ﬁﬁe_!LWd@anfgﬁt_Pﬂally yield a
hi ghl'y Bt eglcuiRgBRB deidd8 s BEPRLINéEehéraliy icebtdd Hiree e dd@Eotlothét aafio i ON

17 is derivatjse t | i pophilic s tituent retal | most. ful | ncy
2t both' ol edsoficuli S fampeRabiF a8t bhiM G0 S blols o BRLERTY
protract ed (lfediarnioekopasoicecigrofile. This is so even when a |ysine at
position 17 is derivatised, converting the basic amne side chain into a
neutral am de group. 10The pr?se&t 't.nventorﬁf hawgI al S f ound thFlt sgo ounds
with acyl at 1 %EE "RBEAYCaIP2[FISET 2 netye Uman ghFgeca LY ILtng SaTUeaga St
despi t €30 ndGlydthir-Bhes THirSemAsp-figrSes-LysT et et-Asp-SenAsg Ard-fiei@mASmP o ¥aGIn irpd@u-
shoul d be ayba&isra@0 acid having a side chain of 4-6 atons in length to
enhance G.P-1 receptor activity conpared to glucagon (W2008/101017). The
conpounds described herein retain both GLP-1 and gl ucagon receptor activity
when posi t i Die Rptidessegudrse of thé eanpuiubdofityesinveatiemdiffeas from thatiof nativeRysagaheat least
synthesi s %rb%sif?&ghhgﬁ), g@fﬁﬁ%%hz@f Ik ARt WY s Fdm tHABornBME Yilcagbn B Y¥nd €
manuf act ured 'by standard synt heti c nethods, reconbi nant expression systens,
or any 9 hefr 8Qie ebrmsiionse2hiRiandHus t he peptides may be synthesized in a
nunber of ways including for exanple, a nethod which 20conprises: (a)

synt hesi zi nﬂal}vQ%lu@?g%WhQ@AEZ\at g?ﬁ[%ﬁ 1?]; Tﬁ@é&n%o@rhﬁ?f%e%vehii%ag,tm,hydrophobic

nmet hodol ogy el ther 'st eﬁwl S rol é’ i a%mant assenbl | ng End i sol a{]}éolg1and
puri fi cati ofsigre Aagt pasiign 1Hupich &elivadiadrcreass pafeney,ah Pait giurrges 2t EHeilc aci d
construct ttea¢ptenbadgegiculady theptPdeedepton host cell and recovering the

40
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expression product fromthe host cell culture; or (c) effecting cell-free
in vitro expression of a nucleic acid construct that encodes the peptide
and r ecowsoi2og/dob@7expr essi on product; 30 or any conbi nacrwmx20fo/oweddbods of
(a), (b), and (c) to obtain fragnments of the peptide, subsequently l|igating

the fragnents to obtain.the ti and recoverjn he tide. |t be
preferred t iﬁes Vﬁ‘?%eéﬁ?ﬁ%s't‘[oﬂ%zggg F'(’)‘ggge%f "8€V6tgﬁué: HME ﬁ%rg%prﬁggﬁﬂ%nﬁ@agfseggﬁ%
phase or | i tpothe gBGpdoaseceptopt Thesubstitutibresit these positiahs wighonesrest to thegfatiyecgieaagens

gi ven t o WOsQBEdcklgarticaidly the FRI pbsitiADY, by iRéraselpoRnéipat affloldeledtivity fof a2,
"Principles gnd gr actice of" 5@1 [ g-.é)flf}ase %@gtl d«? stfgnt hﬁﬁl s'. In: S¥nt heti c
Pepti des (2RLPRArIEPBRPOEALRNY WENoULSIGRTICRY redictign Pt PPy SHINE SVCIB L3P Rent WO
2011/ 006297 PCETeDi@ohes 0080 gy Gr éciodedip the aofmpounds ahthe mverdipnl ingludrel eutad ipesitionn
the compoung; g{y Al &t pdaiemds HlrthSrmoRd) AHELA pESkidn@8 dndylB QRAiLUIAEY pPeEFdd iHeR ere” 1.
Wthout wishing to be bound by theory, it iIs hou%g,t t hat {hhe |I.£O€%I l.ic
subst i t uent 'SE@Yat p&FﬂW%""'f"d""{Wét ??P(S%[’J" @t'?t@ﬁ?ieci"ﬂ 484, PN IHET B MSd unds
of the i nveeaffacoon fatemay atrtze/@ER-1 cecdptgr. adat i on whi ch can enhance the half-life
of the compounds. It may al so nodul ate the 5potency of the conpound, e.gqg.
with respect to the glucagon receptor and/or the G P-1 receptor. ln certain
enbodi ntht s?”Q?H\“W"tﬂfg‘ea[ﬁf‘ﬂ‘ﬂﬁ'y'aﬁ‘f”H'"giMf‘é“’éﬁ’é{? At Rosition,] (G il Yol A" B AIRP1 i ¢
subst i t uent redlid¢es@idtentario dkidatioh Stherebyoin@easing tisecchemitatistabdihecf e @mpogaish
conjugated to a lipophilic substituent. In yet further enbodi ments, three
or even nore amno acid side chains are each conjugated to a 10l i pophilic
subst i t uent Subgfitstionof e AFBYANECEHINGIASE rasitlye 8t PastiPR2§ (e o PV ok Sen) B'§$ r4dyesst s,

t hey may bethkpetestain®r sandd4tibreinadidic séiton, thp@piintieasisythe themieah stakilty oftiie be
coval entd y Q&gh%ﬁi d0 an atomin the amno acid side chain, or alternatively
may be conj ug eddt'o the am no acid side chain by a spacer Z2. 15 The term
"conjugated" is used here to describe the physical attachnment of one

i denti fi abl potefgEne/ot sergaiivity Yt the GBPatréptor, pBRntidIE wiidutisijrificaht Ise loapoteres i p

bet ween suc ieties. | 0 ] i \

met hod of s{&ﬁgﬁ‘ 6519, écfﬁ% 31532 %gé g‘ra p’%tf ??%hb&ﬁhf?p lé&s@nr%%m}% uﬁagéﬁm?%)} %%E)Q\P ?’ Y

spaci ng bet alpkahelip steustise e Gtriminakportiop 8pthe Pertiderpit By be defirable, dybiR NPy ¢

subst i taent pdiByedeRsattiaidead hefal fiftion B the nividctle 1 Ikke @R ainphipdthit ehdrdgers pacer
i.oester

via an este ul phonyl ester, a.thi. i onani de.
Accor di ngl y{"fr?&\fﬁcfnl J:')E)ees 'dy’uﬁsdseulp Yo aégo?lthogﬁ EEQ%/P g&%%%ogﬁ ﬂrg£1 %B@%%%Pl c

subst i t uent Additishaltyess altamnativsly charasd pesidyes ma) o intfpdugedatipne ahmalef pAFtcBR 16 28t om
or an S at opa, whé 84) TRk i residues of pdsiiénsSat=nb 28 iy BilBasHargRa! BE resldléDaPbSHians

am de or nam.de. Preferabl an I i [ hili

substit ueﬁ;J 5&23&‘%&#@8@ g%l a&?ﬁdé‘g trberreggqeérag é\ﬁgj sfqﬁ"% ﬂbetzg,ﬁth'ao d:’J)tzcr:éi r#&ay!salq'c?g chai n
or the Zpaceharge80Fbrexhinplethe tesidus atiposition R mnayheyHis proAracrartisulagdhlis.c Brergsiduehai n
having 10 t g 2ditién 24 RaFbe Blu,dys d0Ath DatituierPERMihe Rsitlue dtobifor B rhayfers.-

Preferably |t has at l'east 11 C atons, and preferaply it has 18 C atons or
fener. For astiog o ohETRY PG PRISR T s e Ry S RPIEFYe 7 dRaissed gbovsniy
17 or 18 caalbmeonsiboteso stabhilising o iedica brranactdrog. g betMeeh poditione 24 ansk 28r anched and
may be saturated or unsaturated. Fromthe discussion above it will be
under st ood that the hydrocarbon chain is 35preferably substituted with a
moi ety tthi cRUGSHMHRD ‘58%/? °’d’Ptht°2g‘eé'Ff“éaé'H'ﬁﬁ‘Wf”"92;"f ‘r?é'd‘éﬁﬁ%8° tt?i“ﬁ%?'bdegc%%ﬁ n or
t he spacer, reflaces éheguopEngal fon dearyiblatipn dugejdicesofution Iso imgteagjn@ihp chemmicdistabitityof the O
atomor an §alams Most preferably the hydrocarbon chain is substituted

wi th acyl, and accordingly the hydrocarbon chain may be part of an al kanoyl
group, for exanple a dodecanoyl, 2-butyloctanoyl, tetradecanoyl,
hexadecanoyAh sulistifatierreatveay the nativeayileagonmsehuence et positiemtd/(i.e.gof tgxr L) may

35 increase potency at both receptors and/or selectivity at the GLP-1 receptor.

C-terminal truncation of the peptide does not reduce potency of both receptors and/or selectivity of
the GLP-1 receptor. In particular, truncation of position 29 or truncation of both position 28 and 29
does not reduce the receptor potency to any of the two receptors.
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WO 2011/ 006497PCT/ DK2010/ 000099 As nenti oned above, the lipophilic
substituent Z1 may be conjugated to the am no acid side chain by a spacer
Z2. \\hen Wwoesanoe49rhe spacer is attached to the |i pophi lPCe/pabsriobasent and
to the am no acid side chain. The spacer may be attached to the lipophilic
substi t uent t am no_ac ntI

sul phonyl -srﬁe?'de %a{"hq 85t drore & hﬁie g%es‘f atéqjgﬁon%ons‘l' %/652%3@;5 ?1% ri/dzalat
may i ncl udeandier Wmsee@;islmm%ﬁemlp@h@e'ﬁ@@tﬂe@“f Hwﬂhb&@ypremstad gabepplugation N

atom an O aitﬁéﬂlﬂbbhlﬁ’cnsugstﬁﬁéhmo aTﬂéﬂlcﬁlﬁﬁéRﬁer chBM Yndy QiF6dt $d.g. CPédu@e)I deﬂﬂﬁlbf tgéhérﬁf ts -
hydr ocar bon or nore roc

e o mwha g s 8ot ohen S8 ST pY w B AT roid VS A ErSie e dia «
sel ect eds f r comiGiunds cilthiejiven@in movidelatialannd briwesdth@berieRty lof anylatianandairbensfits of

al kyl car boiS%(mcu?aQsJﬁ%ﬁtuﬁ@@QQEtlv@Wth@ﬁatlvE@fucé@éﬁ'@@&t%ncea resi due of any
naturally occurring or unnatural am no acid. For exanple, the spacer may be

a residue of Gy, Pro, Ala, Val, Leu, Ile, I\/bt Cys, Phe, Tyr, Trp, H's,
Lys, Arg, GCompdsitions of-tid |uvenyer(]nay fudhdr ps pormgpndégsn or Itbachembfa[ exajriple tlayowgra

(i.e. 3-am Q&Qreﬂtp ﬁ}‘H?(yﬂﬂ))blc 4nd éléﬂtr@&gﬁglﬁgt‘ﬁ&kons S A W%W Very system and

6- am nohexano am nohept ano - am no ononano |,
10- ami nflec ?%Q?Gdcﬂm%deéﬁ‘ﬁ% s?"B'XHTdSRtQ(S‘EY‘ %E?/'Fncel%bé'grctfﬁ]erp@% i 'FERIS, the
spacer is abibawilatility, bicre@beisolupilifg, decr@styd;zers&eﬁéas (@chieve cBroantherapy \a@latmoyll)o

4-am nobut aﬁBXé sklléa mal§ e %ﬁ& 91@@5 Siertt c@rﬂblﬂﬁc@or@n?b&ﬁ%ﬁ@ﬁ@ﬁébf Ei(é?nﬁlé'!ﬁ)f

present invent 'sod ' are used interchan OThe .am no
acid side cﬁ%{f'?fs tdﬂJQMﬁ"\‘PrﬁV fyﬁ@"’lslaﬂﬁﬁ‘i’]‘iaf“i’e‘é deyglefiyany aystemsdnqudR; %Qé?é’at limited tog o
chai n of a @blymerk )or,exa@aple célupse Dl&menﬁmes)polﬁanchaesesdtoeexitpte dextmpairﬂ it may
be a si o i.de chains
carry aﬁe Q&Lgﬁeg sgatﬂﬁ?sla?’fdtddg'%t'%s ’%‘@v"ﬁf@%(ﬂ%ﬁ péeﬁn e’ﬁ?t Y’ﬁ%{gf rom

t hese resi dB‘é!é'aCt'?ﬁUéPQ'wca'm%‘iG and P'BC'S‘P%.F@'VET%E themwcmwy'eaﬁgw%swer
hydroxyl, t piogins, fne@mpRraltuin) gelg, forRamplo thdrongaiing sgsteres e lexarpls blbgktony |

ester, a thi agrﬁ‘%n rsxsté'p @g] I%%wmo tﬁ s?e%?’ﬂédo F%@%gﬁems l&o&é}ﬁessmﬁ:%% bherds,

I|poph|I|c 8 tituent conprising a

| i pophilic nmoe@ryc@eemlwm arz!zi'apsrsenetnﬁreph L2 pease gperiisReraiensdipre ofiwe

1‘2011/ Ogﬁﬂ97 mnmwé@@@ﬂﬁﬂe ar@oNHasdﬁhé\nodr WaipRiwiRerahstems, @blymelio/siceliesi due
romthe pept

(Z2) via anﬁ‘ h{q‘agnﬁu'sﬁﬁs §e erﬂ”'ﬁ'@'"ﬂfg\é%‘ﬁ%o A"}{s'@k%%?gg%xﬁgscova”gﬁ? grt%ﬁ;ic hed

to the y-G anddgpddmersvi a an anide |i nkage Thi s conbination of i poph| lic

noi ety and spacer, conj ugat ed to a Lys residue, may be referred to by the

SRR T TR

hexadec#noy Hergamaporewthd’&%w(ﬂ%m/ﬂow%h glowmersueh defivatisating apprpss terbe Masht t he
gft ?.t 'Sgg l(J '("gg]&m%pﬂéd@ e d-t&rnﬁtﬂ]d'oV‘é\le amecme rdthe? tiamtidihe @éﬁirag ¢o$01&ﬂtl§rdh Eal m)
skilled per B%"rﬁ'g%\,f’?"?ﬂ’%f{? H°§e£%?fghe3f C%ﬂ&”%ﬁ '8s @" ‘chﬁﬁf’ﬁe%zcg Par Qp:-[ épar ing the

conpounds otortespondimg @inmpdified deptideexanpl es of suitable chem stry, see
W98/ 08871, W00/55184, W00/55119, Madsen et al (J. Med. Chem 2007, 50,

6126- 32 and Knudsen et al. 00 (J., .Med Che 43, 151664- 1669 ted
and/ or %L%yl gy F‘H\’fgﬁiéﬁ camRgiigfs "nghael Ffréﬁef"f'ﬁve(“l‘ff/ rﬁ';;]'," 'Uv‘iﬁﬁ pc?ﬁe"@f ?/ti’gghﬁf'%éu‘fagm%}
i ncreases oBGLBu&ieptols wilehagtg signifcantly pattiactad phafimecaineticyyofiesrenepred fo the thus

bei ng subj egt rd dfd lﬁﬁﬁgdﬁ‘é& e to the glucagon agoni smonce (or tw ce)
dai ly throug rou? H‘g trea'trre Serl od. 20 Wthout being bound to any theory

repeat ed burst exposure of G uR to glucagon agoni smseens to bring havoc to
the |ipid andtiiergheadantiay Sacatgositionf161 Slkbstigtibretitteda, Glirer Thrhas besn gheweh tp osslgce

tissue g th §0efes5thde dhdtior AindGicdhiH RL&tor'sanfitkhty {UASEN et al. Proc. Natl. Acad.
Sci. 1994, 91, 454-458). Hence, derivatisation with a lipophilic substituent at position 16 would not
have been expected to yield compounds retaining potency at the glucagon receptor, as is

surprisingly shown by the compounds described in this specification. In WO2008/101017 a
negatively charged residue was found to be desirable at position 16 to minimise loss of potency.
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Const ant exposure of 3 uR to glucagon agoni sm bl ocks accumul ation of fat in
the liver 25lt has thus been found, that repeated treatnent with glucagon
or short wotongosssal G uG.P-1 agonists give rise to enl acgak2oivmenodsdue t o
fat and gl ycogen accunul ation (Chan et al., 1984. Exp. M. Path. 40,

320- 32 7) 2014/ Qe gfga %ngglg%%/ pOQIPOﬂ%gl 7'3%9 er?‘Fs%;gneral \ﬁ) & to}[’goe ng.' essarg for

| ong- acting ac?/rF E goni'sts do
liver size (uésluaaggedeceptommﬁﬁikemnsmetrebrJn@Pl We&r‘gﬁﬁ% 4h3 é@@@ﬁ 10332). Tbe rral i ze

liver [|ipi dpr@@éﬂt ﬁiﬂént&r@ﬁyve%unahhat v@‘@ﬂ%osntﬁ\d%tw@”@éﬁu% lestltﬁ'ﬂonm ahy8rbphobic

Ef fi cac 5Bi t

receptors naymBEoesie 1 B Rlies f BRREPORE sherna. 1l < PoBTE TR
it is prefesmidacidinmweiien Hiie Idefgramﬂ with g dipopitiit substitient ratain amirfalb@qtﬁmqy akboth
signal I'i ng §laéb?;6|§1arWG|Q* meuceﬂo@f asvi aQGEB@Hﬁkjia g.enlﬁéamuyr;%t&\e@atphérﬂféem,@ﬁc For

I ti
ot at e BTN 9% 3R et wibp s PRl esltivest FPAORs B8 BRUSImEk sge
the GLP-1 rdwirpttor nigytrah a@ldp-glouggoni st wil | stinulate cellular 10cAWMP
formati on. Thus production of cCAVP in suitable cells expressing one of

t hese t tors can be us to tor t ant r ac t
oo or 1 o o@Dy iess Fave pieo e Rl ophuiss o SefRiEn shrssianages S, o
t he ot her, edire theahagonists, deseite indicafiobeirom ptberssfiisShat adistitufignyin positien @8 shaddbe

types of re&ﬁﬁ@émm&écﬂ"ﬁavﬁb' |§|0%Q:h9ﬁ'b§ﬂ§ aWHs in IQF&@WnﬁarQ:fe ciplf_bd dﬁor%@ﬁvﬁ}’
formats, and exa Pt or an

np
gl ucagon r etRAHRA tﬂﬁlyc%aﬁ}@ﬁpﬂ@sé@&%ghc-[ahedePﬂ'é"dF descrpesrherely refpinshath ﬁla'(g:l'1
t he exanpl esnd dimagaxacaplee activitewisengayitomal/is setisttuted eith lysiné ambarylgltedc agon
recept of5 (G ucagonR) having primary accession nunber C: 4503947
(NP_ 000151 1) and/or the human gl ucagon-1li ke peptide 1 receptor (G.P-1R)
havi ng pri nBeBide8WesiSon nunber G : 166795283 (NP_002053.3). 20(Where
sequences othowe@ﬁwaﬁfpomnobfehmmpbends@f e lirevention ,mdytbesdmufactumﬂ bg etandaed be

under st ood I@ﬁ%@%d% %@%/m%?e&?%sﬂﬂ sy‘sgb?nsngll éﬁk GthF QLtQI?IQ mettd§. kI‘hﬂg Hehe

si gnal sequ es na ueri cal neasure o agoni st
pot ency at BFP@?QFéﬁayrt@éé@iﬁ%ﬁ'zedA’ha RmRer ofavaye inclding fop gamnle. gfmethed which
concentzmt i empikesa conpound required to achieve half of .that compound's 25
maxi mal activity in a particular assay. Thus, for exanple, a conpound
havi ng EC50 £GLP-1R] | ower than the EC50 [GLP-lR] of native glucagon in a
particul ar @suihesiag the repfide by eearns ef olidRhaseerdrdd pPhnse ietpdeledy qitbertepwisr
t han gl ucagerby frhfeen @sgeaibiitsandesortiohast punfidaibroofstieemal peptide pasduar € typical |y
G u-GE@.P-1 dual agonists, i.e. they are 30capable of stinulating cAW
formati on at both the gI ucagon receptor and the GLP-1R The stinulation of
each retfept ® exprassing anugleigracid cprstrueldka erredes the sentige inaheskgell apduscersrieapipar ed
to each ot hgfpression P¥dGR it HedstdachieRloval ue for the gl ucagon receptor
(EC50 [Gucagon-R]) with the EC 50 value for 35the GLP-1 receptor (EC 50
[GLP-1R]) for a given conpound the relative glucagon selectivity (% of
t hat corrpoumjeﬂ‘ﬁ&hngm" frwndrtrompratalqn@f anucieig asid Fnsteyck thet ericedestieopgptidavi =
(1/ EC50 [ QA 4 g@g%% ¥hprodddEC50 [ G ucagon-R] + 1/ EC50 [GLP-1R]) 40 WO
2011/ 00§497PCT/ DK2010/ 000095 The relative G.P-1R selectivity can |ikew se
be fount.

or any combination of methods of (a), (b), and (c) to obtain fragments of the peptide, subsequently

ligating the fragments to obtain the peptide, and recovering the peptide.

It may>be preferred to synthesize the analogues of the invention by means of solid phase or liquid

35 phase peptide synthesis. In this context, reference is given to WO 98/11125 and, amongst many
others, Fields, GB et al., 2002, “Principles and practice of solid-phase peptide synthesis”. In:
Synthetic Peptides (2nd Edition) and the examples herein.

Lipophilic substituent
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Rel ative G.P-1R selectivity [ Conpound] = (1/EC50 [G.P-1R])x100%/ (11EC50

[ @ ucagon-R] + 1/EC50 [G.P-1R]) A conpound's relative selectivity allows
its ef fecwoanittdoet9@ P- 1 or gl ucagon receptor to be conpace®KrEE®ddsy to its
effect on the other receptor. For exanple, the higher a conpound's relative

GLP-1 sel ecbi\é( Lrtﬁ{orlegf tpé Qrﬂwggr:lﬁ su‘ag f:l?a%siirY ﬁe%grﬁkoﬁ%gpﬂgﬂ%ﬁtrﬁn %Q:oﬁ'h&aéecétg'a;l‘
receptor as_conpared to the gl ucagon receptor. |n‘?.t e assa?/s_ escri bed
bel ow, we h%ﬂ?@%“(ﬁk‘ﬁﬁ'“{eﬁézréﬂ" vtwgr@gm be baund by thepyyit is droustht thah thgllierphiien t o

be appr ox: nEubetityeri YindsTdBunaio MaRIBIos stkarh tBud shiskivg thécdmpoands dm'trlgh%ntroalfratri ve
GLP- 1R sel ect i, vi . AN ) [ rti [ v

ol ucagon: R Sk BRRe R o HiaRane Rl Frog SmeBuRE okl o plBife
GLP- 1R dyonbatency et the pempaund, &.9. Witeresesct iodhegivspden receptor@nionthe GEBtreneptof-han
glucagon. It will be understood that the absol ute potency of a particular

conpound at the .glucagon.and G P-1 rec ors. may be hi gher . r

ot oxi mat ey LRI P pre g S5 R Yo Bp 8 S g Ebpflen.
appr opr i at eotherleatbodimeds Fwa RMinelagid isidg ichajns ase gadhi cenjughtedto aNjperbylic Betistityent. thhe
conpounds %et fuUthér dnib6@iffeh@thidBYor &N ehofe 4rANE Beidr§id®bhdirislart dddh chrijayatdduean

| d h | ower  EC50 [ QP 1Rl t han gl |
i it o1 1 g PR BB e GRS T PEHEeET e o TRtk et e POE fhah ot

of hunman gl e agoaer diftssentt han 5-f ol d hi gher than that of human gl ucagon, or
| ess than 2-fold higher than that of human gl ucagon. 25 It may be desirable

that EC50 of an jven co und for both the G ucagon-R and G.P-1R shoul d
be | ess thawef'pﬁ‘ﬂﬂ%'cfH%“E’SH%mﬂgeB?Vai)ﬁq&y ?ﬁ%%?iaBﬁ?‘%hS? HERTUNRC chain, or

[ G ucagon- Riltetrfatitelyi rsay es®njubated towie drghaladidside dfaindgtaapacerdf.ucagon. The
conpoungs may have an EC50 [d ucagon-R] that is less than two-fold that of

human gl ucagon and have an EC50 [GL.P-1R] .t hat i ess than hal f tpat of
human gl ucaﬁ&?n‘?m? €yugaipdnisyseq ?et"lf;]mcﬁiﬁs‘i“ﬁé\fhe y?ﬁ‘ifiﬁtt?cs'f"ﬁ@& W,'geé‘}'ﬁﬂtbgs‘%'e‘f‘ﬁa'n a
tenth of t habietyfto notreen agt theastroctural relafidnehip bétereen/sicichidietiess di shotld vottbg taken tdhe
conpounds V2B 95 RaNiE mdioaes a¥maLnd | ess than 95% For 35exanple, the
conpounds %Yhaylg a relmatr?’ve és:yeT ectivity of 5-20% 10-30% 20-50% 30-70%
or 50-80% or of 30-50% 40-60% 50-70% or 75-95% Therapeutic uses

The comgountis sphcdrizd whan prebénd is tsey tprovidedespacing betwaer the eormpaiad exdhthe opt i on
for netabol Igpgeﬂcgﬁq}%is 40i ncl udi ng obesity and di abetes nellitus

(di abetes). ‘006497PCT/ DK2010/ 000099 Di abetes conprises a group of
net abol i ¢ di seases characterized by hyperglycema resulting fromdefects in
i nsul i n secTtlipdphilicistsstituent mdtbeitachet tdxae Bmindatitl 8ids s orab thaisphaet @s an ncl ude
excessive ugdne ' . ,ng. t Ri : i

Flun d it akesoty SIREHT bl s eidiats, o B BBk Aetcking il BE LARERS0a
changes2§ n Gatareforahiy thediperhdissubstiverttnchidpeam3amgykareiny 8 sHpRengareipa@th atom, an O
associ at ed Abibdr b9 @tohPwhizHfamRCart ofliths Bsta bulshonyl@swdr, tfaddster, @ride or aulpltonamide.
organs, notgh h ki ) . Vi I V. i

D abetes | s@rc‘fIv'c‘a'gtasbE r % rl' %ég? 3 pomg{%gégqm@?g%gﬁggt? ?%gﬁgpad? Aa"ﬁg (gsegt%?\‘gmme amino
gest at i onal aqifl sidreghain opthetspacebasi s on pat hogenetic characteristics. 10Type 1
di abet es accounts for 5-10% of all diabetes cases and is caused by

aut o-i ne_destruction of insulin-secretin r. ' - ) e 2
o abet GO ncTiRTRpRMEHERy bt ah RS BRREIRRI0 6 B iHNS o0 10 A2 2
set of net aBetoms, elgsifrtel@d € atomyspErefergblnlhbeseal lgast t1He alomssang peaieiablpi has 18 C

endogenous jibsslbi fBwe FerGhmBR, the RRFEUAHRE chdi® MY Eshtfmi2, 110, 7mistei 17 dphasna
gl ucose | evel s b?l owT(tjhh ﬁgl agnostl.c threshol dsb. Gﬁsc} at | onabl dg gal‘t)eedtoers refers
Lo any. degr SUBATYJOEBYIRERTE e oy BE e Pieritnd S s Ak

unsaturated. From the discussion above it will be understood that the hydrocarbon chain is
35 preferably substituted with a moiety which forms part of the attachment to the amino acid side chain

or the spacer, for example an acyl group, a sulphonyl group, an N atom, an O atom or an S atom.
Most preferably the hydrocarbon chain is substituted with acyl, and accordingly the hydrocarbon
chain may be part of an alkanoyl group, for example a dodecanoyl, 2-butyloctanoyl, tetradecanoyi,
hexadecanoyl|, heptadecanoyl, octadecanoyl or eicosanoyl group.
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Pre-di abetes includes inpaired fasting glucose and i npaired gl ucose

tol erance and refers to those 20states that occur when bl ood gl ucose | evels
are el evawveadotwmedsel ow t he | evel s that are established Pom/mKze10iopeswcal

di agnosi s for diabetes. A large proportion of people with type 2 diabetes
and pre-diahetes,. ar C i u 0

t he high prg‘vaen%onggal?o& c}ge {p%§§ dsugét![ %P%Irrg&tféscghp% rgéﬂg:)ér’]'%ﬁg ‘Jacti&/s'éje bhahn
abdomi nal 25!3@@@0@5/2 ( ¥hee pessent, theyspacerds afttachedia the lipprhiligisdestiusal and i @f—' agno

organs), at E@a S8& BN, dnelspaetMay Be érbl:mdo in%tnp@bhs.e &ﬁiﬁhﬁemt%ﬁb wihéleminb gbid side
triglycerides ero l est i

H hol whi ch
foster pl aqﬁ'éd 'b'ﬂ%vgaﬁ%‘f'ﬁbyg?'f%s "y wllq%grjyl ef" ?/g'foglét QIE FBS@“’S i S aPhonamldg'
(hyper t emsi éedordinghy, 8 tviay awiude fwo raaieties indepegdertily géledtedirdnmagyb ﬁulemonpjll, asiiateoyen
activator ighplidnbr a1=| d &ohh¢h@§&@é1')may%ﬁ’s@'bpé ﬂfelamﬁﬁfrdbaﬁ%ﬁkﬁhu( & rBore

el evated C-reactive onfers
an i ncr easefefaW %lf"eare é|hés<HP?ﬁ5b°ar°aa'aO@8é‘ffE§”e ‘Pweaﬁ"al‘ﬁﬁaﬁ"é@“%g%r’re ES
e.g. certai motegubstitiehtscealected from 654 alkyttGre alkylagws, Gpraiey! Eydibxpand Chd aliter

di sease. Dygljpgidaem a is associated with increased risk of cardiovascul ar
di asese, Hi gh Density Lipoprotein 35(HDL) is of clinical inportance since
an mve?%e correl ation exists between plasnma HDL concentrations and ri sk of
at her oscl er dhe spaderseyde, foﬂ'éuamptej aresidye offang haturiiy eocerdring orameatuiahamino acid. For

at her oscl er Qidnﬁrpleotl‘%%ch%r Hﬁrail gég?ésﬁﬁe Bf@?‘ﬂr%l@%l h&ﬂﬂ@ I\ﬁét tﬂgz T){r Trp H|s

concentrations Low Densit oproteins (L s closel é assom a
at her oscl er b 479, fFWeAHDPHL Y ety s, e Tr'i‘f (Q.ﬂba AR IB-AlmEect gr,nmp;gppanoyl) ey

at her oscl er gminsbutdtdyICS-ammdpahtatiof - mbitExasdys 7iaminpheptarmyl, 8amirdOctai, o-

2011/ 006497PCT/ DKZ0 10/ 3 b V. ti uI ar
theory. it P nanaﬁ’%aggﬁﬂﬁ’q%g%%w% athadefbbfubyl M helerBhrBRE 8 L")
dual agoni sspaceriha rasigke ob@on-Glu, aleyg, ﬂ:b'ﬁﬁlené-ampfépﬁf@&'ﬁ 4omipebytangiP-e. g on
fat metabol !ar%mb&!tér\'ayltobS-aﬁﬁri‘oeacé-d.eiao@aﬁoyl Irth8 preRéht veRRn gL eiG Qﬁ@lsbél\d%l'esuséﬂ'd
food intake, They m ght therefore act to accelerate elimnation of

excessi ve atﬂ'f%’é%ge{apu;fsue i nduce sustai nabl e wei ght 5l oss, and inprove

gl ycaem c control. Dual & uG.P-1 agonists mght also act to reduce

car di ovgsculgl ar?n h(? Ecu; 864 Sath 5 Whldn B llgbggmlﬂlc Eh&hﬁéﬁts{ &lnjugé\gd lsBsidehpbin ef £6RI -

The conpounds 0 g esent _invention can therefore used as
phar maceut i k¥ Sefgeyi by & B @Pdeiqusg Fars gmple danay begrsifeshpin §f alysgfty O 683
reduci ng exgRRrige. Dvlyre s GHrhor@sidé treasitisicagy & lipphitio/subStit@nt thdyynaymatlrrdabertdéntly

appeti te, fsegat%%grtﬂege HeQ&L?eléeTqu%me%le?o Aol eaifl HLBEs ST, YRBARIMT ©)

i ncl udi ng nof as associ at i seases an

condi ti ons PHidegtamge sretlp iestformingianester. @ syipBAVE Spian HRIGEStP'n A FRARPT D,

obesi t y28 i nk@ghogahiib wasithe spsties eaipepraidduissimentt y i nduced sl eep apnea. The
conpounds of the invention nmay al so be used for treatnment of insulin

resi stance, glucose intolerance, pre-diabetes, increased fasting glucose,
type 2 di ab&pexampieef@ripenhiic substitusahrempisingeiaphiisimaiety 8 AIdPaRGeHA 1B ENQWAEE o
nmet abol i ¢ r inekorfaivelo®) , at herosclerois, arteriosclerosis, coronary heart
di sease, peripheral artery di sease and stroke. These are all conditions
whi ch can be associated with obesity. However, the effects of the conpounds
of the invention on these conditions may be nediated in whole or in part
via an effect on body weight, or may be i ndependent thereof. 20

Phar maceuti cal conpositions
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The conpounds of the present invention, or salts thereof, may be fornmul ated
as pharnmaceutical conpositions prepared for storage or adm nistration,

whi ch t ypwvoabiwyooepnpri se a therapeutically effective ampambKebiepoc@apound
of the invention, or a salt thereof, in a pharmaceutically acceptable
25carrier. The therapeutically effective anobunt of a conpound of the

present invention vm}gl depend on the route of administration, the type of
manmal being treatedy angythe physical char acteristics of the specific
mammal under consj delkat i Ot . These fact gk < S t,hi"":;‘re.:;,-vr;‘aitg,l Bsaship to

det erm ni ng t hi sk §bannent”a|e’weél <Y ~ >
medi cal arts. This anmoynt ghd the nethod of adm ni stration can be tailored
to achi eve optiml effT - and may depend on such factors as wei ght,
di et, concurrent ned|cation and other factors, well known to those skilled
in the medi cal ano‘f _-ﬁ dosage sizes and dosing reginmen nost appropriate
for human use nay be gyided by the results obtained by the present
invention, and may be :gonfirmed in properly designed clinical trials. 35 An
ef fective dosage and(treat ment protocol may be determ ned by conventional
means, starting withja |ow dose in |aboratory animals and then increasing
t he dosage while nehitoring the effects, and systematically varying the
dosage reglne,fas f. Nunmerous factors may be taken into consideration by
a clinician wh t el ni ng an opti mal dosage for a given subject. Such
40consi derati ong aref|kmown to the skilled person. WO
2011/ 006497PCT/ DK20107' 000099 The term' ‘pharmaceutically acceptable carrier”
i ncl udes any of the standard pharmaceutical carriers. Pharnaceutically
acceptable carriers for therapeutic use are well knomn in the
pharmaceutical art, and are described, for exanp n Renm ngton's
Phar maceut i Hefe. the sidaenain of gilys lesupirere Hiepgpiids of (°K““"'R' is @%W*?&P‘bg@@i‘etd.m FRYSu
For exanpl espagér@rd) hia af ahidedinieagd. phesgabeaineyl ghuubf(Z) Bdoesdnitiy attabedstb ithegehit-Giy
acidic ph ogl

qoI C;)é?er% i a(f'r?kj.i IaFE Whg%}) §ﬁ%on Bﬂé}aﬁﬁ IF %6:& aﬁtgﬁﬁt:é kYr'&Qde toalys

phosphat'e, e, ace tris X orret hane
NTr i s( hydr oseides IAY pareaferes tabyihe ﬁB‘ﬂ%&?@ﬂr’?@@m Hﬁ’l‘%’e%ﬁﬁ‘PH'V(Gl"SQPS W’}%’?ﬁbﬂ’i"h%
bi car bonat etorrﬁhlﬁ &@ﬁéﬂlﬁaﬁbdﬁﬁounm st-Giicae also\bé Xeried tagisasie aned hiaxekibemoy!

argi ni ne, rﬁlglpnaj %?ﬁl Fi&ﬁ 5 'I%{Js Wtbgggéﬁ]&rmﬂ?{hg(ﬂBtatléw(ﬁe;(a%Eégnt:th(gﬁ)rl

enconpases &d in In”anl na

i ncl udi ng heawivalent tTthe notations'(sAGH RV (@8@!“?%@&%3&%%“ feep@mPledt ers to t he
salt ofqg hepecoiposusitws1bal ts i ncl ude pharmaceutically acceptable salts such
as acid addition salts and basic salts. Exanples of acid 15addition salts

i nclude hydrochloride salts, citrate salts and acetate salts. Exanpl es of
basi ¢ sal t sThewkilledipersen wils bawelt awardef syitabiegechnisuesioeRieRating thePPREPRUAFS OF1he al s,

Z 21(;2 n?ﬁ mS ?gingﬁﬂﬂéNm dp @iﬁ?smuuﬁbllé Bhdrhigt geaéet\}voggb@dm w?od)vsm4 oabodem19and
optionally %F%t(‘géﬁ C'??"b é@ gﬁgg? a?']dgg'élg esntel?%‘1I %%gq@eg%fgﬁenyl

optionaldy $6ﬁes116b‘9)ut ed aryl, or optionally substituted heteroaryl. O her
exarrpl es of pharnaceutically 20acceptable salts are descrl bed | n

"Rem ngton's_Pharmaceuti cal Sci n Gennar o
(Ed.),  nar kPPEHRES ARy aedﬁﬁag qi%‘:‘?f‘(')‘ﬁﬁ'ﬂf?’ikp/z)uwgcr}l\g'ves -1y buﬁsd e relga eesroecent
edi tions, aGwGLA- 1tdgem§tmomehm§medﬂae giicdhnresaptois th@abemuawbmteégyburst exposure
" Treat ment "y e AlcaQBPLRARR Jn@é go?mlélé) BAiIIrBEIReltited PdatrRént g&rar ed cl i ni cal
results. For tehe purposes of his invention, beneficial or desired
clinicaf9results include, but are not linited to, alleviation of synpt ons,
di ni ni shrrenwméuteeﬁhgalsriunoio aly siemerepesteatiiutst expdsyre oEGILR toglusegersagenisg)sesmatoe
of disease, IﬁVocﬁB i Waﬂ&’fr@é fafu mdﬂfnegétﬁv%@r\ @B liveR 3R APRE tigle Nith the
palllatlono t I sease stat and rem ssion (whether partial or total),
whet her det Eeét"é‘lBFtéa‘@l"c‘lJ"P’rﬂPé?serh&B'l"%f "Treat ment” can al so nean prol ongi ng
sur vival asComstanaexpdsdre oERIpR ¢d glatagen agopiin bidcknaricumelgiisinaf fayintthedlemrent .

" Tr eat npit " thss frms %%ﬁa Wﬁ‘éﬁé&ﬁta@%&étﬁu’éﬁﬁﬁth fchgdnldR shdit Ltd dual @bcpsevent i ng

the devel Opggo%sts give nse ?or enrll gedr]nvenp d%e to Hat0 a%é g%cogen accumulation (Chan et al., 1984. Exp.

Mol. Path. 40, 320-327).
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a disorder. Accordingly, "treatnment"” refers to both therapeutic treatnent
and prophylactic or preventative neasures. Those in need of treatnent

i ncl ude twogetalos®ady with the disorder as well as thosecCirmKgaiooidbe

di sorder is to be prevented. By treatnment is nmeant inhibiting or reducing
an increase RhJ) t r I

when conpar Bt Ra At BIo TR FHiale ey LR o8tk oo HRELOIKTOE AL
to inmply colisr élz%(eel@@@éptWf‘&ﬁn)t’m&mméﬂv@mhﬁu%ﬁd?‘{tF‘@fﬁ‘a"ze liverigid Content (Day et
phar maceut i 612009 NaOShem. BiIBS5C@0 —I3@).i N unit dosage form In such form the
conposi tion_js divided into unit doses containing appropriate quantities of
the active E@ﬁ%%nent. The unit dosage 40form can be a packaged preparation,
t he packageBinding af thé reipvantsompoundstodsiP-t dregtucagont () gCeptors may be used as an

201 1/ 006497 P@IétlaK%%&JnQp&Qa@ Rt ﬁulQ_;’éh@n’él lag §refé‘r@a t&mrmd.&ogldaa&és@,t WelcH mbasates,

I
APyl oo B epalifa ey HnB T b gpaung 9 P bR el A SR o0
of any of t haisatiopattagledagoorereptorl by anglycaben agooist Witk stimulate celiglaecyglissAMP (CAMP)
i nj ectabl e fahMonf Qfmllgﬁsagmvﬁlo'n%f tthQ%LfDQIrrE&ébtorB QQIIP 1%@99[5&"‘ st fatdEulBe

formul at ed for Sui l e route

SPhar kbt FAMP FaiR et el EREP Ui it SR RePR gt piibos SR eeeRer

f or mul at i onearshe usadtoamdnitor the edlevant eeceptior adtivityalUse pf suitatie paiedf céll tirdsuedchg
subcut aneo uéxprés@ﬁw% %ﬁ@’l%ﬁéﬂt&rbut At the R QuS herlcB bt B8N BterniithdohiBi AR T atds
adm ni stration fornmul ations may conveniently be presented in unit
dosage fornP%{’rﬂ&’pﬁ?a?f’?f@pﬁSFepar ed by any of the nethods well known in the art
of pharmacy. 10Subcutaneous or transdermal nodes of adm nistration may be

partic “’1 gl ¥hé#ﬂl‘é&‘§ér§ori Wi 8& Q?ar@ Qmﬂéﬁ?éiéssgyﬁa%ét?%ﬂd Q%n?dlé} ar%&&aﬁeﬁdw The

t hera nventi1 o m ni stered as part

a conbl nat i GhPt! H@?eamaww\%ﬂlpcawfcef@r gry f‘?‘@é%‘l‘?rﬁweréﬂe ofihgsrserters aét?@?ﬁ”f’fp
dysl i pi daeninah@éxahipfesrioe Bingie, therassdys mag atks use thehdman guchporerecapam{(Glucagyn-be
gi ven toget Rgﬁav pﬁﬁegfa@§e%kgor@rﬁu&fkr%$ 489«;9958,&;, toeewsﬁrfsnamﬁa@%tdm%on like

formul ati on tions

i nventi on (wﬂéhér@apt?r (EHBr'BHPIVingAIMBE agsesgion AUBRRTH! ﬁgﬁ FotPMNP A3 i -
di abet i 20 agemeré s&juasbies gf gredursepproteingiatenefetrad tobit Staiunii af coumseshd Underglood that  a
glinide, a DPP- n a preferred
enbodi nent ??13”%0%@5%# s%?’hg% aH;H];Sr%R Ef%&&@%ﬂ&#ﬁhké@gn@% ati on with
insulin, DPP-I1V inhibitor, sulfonylurea or netformn, particularly

sul fonyl ur eac%arvalﬁ&ériw@,r ntga ised 698 naﬁéﬂcthmuﬁdaeagmtsepcgéwem giverasigpadr. Ah BCan
even nore preferred enbodi ment in
conbi nati on ?ejwet % 2MEE T ﬁﬂh‘? C%?ﬁentra Ul 8?‘%# &' @? leér tof%ﬁe‘;er\}gr{%?{haf &"ﬁg&%s

gl ycemni 25 comexioial aciyitsiinp? eastiayfar pssay;| Tihus, ém&wg%@ oRpPYNgayng E wéGIFPOﬂ Rilewart ed
to Lantus, MNav weaéﬂsﬂleLbumbnﬁtuvd\ém@gaMn afakita@hReg riyl belcahadsréd tamevegrar a.
The corrpound or sﬁ?h 95’91 etﬁ cian further be used in conbination with an
anti - obesi t §OEYEA " RPNHYEG9Bt not limited to a gl ucagon- | i ke pepti de
receptor 1 agonist, peptide YY or anal ogue thereof, cannabinoid receptor 1

ant agoni St » The uhd%@e?drfb@cf in tﬁ@ép’é@lﬂ@éﬂbﬁ hrd t)’;ﬁﬁﬁ%p(';mfGL‘Ib AgRNagohistsOile. [ﬁéb ari n

concent in ne rece

t her eof %’é‘g '"?”rl‘?t'e%ﬁﬁﬁgfﬂrf’?}ﬁ" \?ﬂ?bgh {Qﬁ glgagen ﬁ%,clggtp[ %ﬁgﬁ%ﬁl'gégn

i ncl udi ng 35timulatnmbf dacheceptort can he measgyirest in insiependentaesays aed afiepwands qonpatedtar |

angi ot ensi ngldy duegept or bl ocker, diuretics, beta-blocker, or calcium

channel bl ocker. The conpound or salt thereof can be used in conbination

with an anti-dyslipidaem a agent including but not limted to a statin, a

fibrate, a By ewnhpariagthe&@Csavatiedordis glwcaporaieseptdstfCua [(Gludagdn-Rp with the ECs, value for
35 the GLP-1 receptor (ECs, [GLP-1R]) for a given compound the relative glucagon selectivity (%) of

that compound can be found:

Relative Glucagon-R selectivity [Compound] = (1/ECs [Glucagon-R])x100% / (1/ECs, [Glucagon-R}
+ 1/ECso [GLP-1R])
40
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WO 2011/ 006497PCT/ DK2010/ 000099 METHODS Ceneral synthesis of acvl ated

gl ucagon anal ogues Sol id phase peptide synthesis was perforned on a CEM

Li berty PEpt2od@o&pnt hesi zer usi ng 5standard Frnoc chem sPCY/DKRerv@@®® S Ram
resin (1 g; 0.25 mol/g) was swelled in NW (10 m) prior to use and
transferred en t reaction ve sel usi ng DCM and NWP. Coupli ng:
An Fnoc- ani ﬁg ?#WWH&RA 'Ifef‘"sf bf§ 5 m) was added topt heg
resin in a CEM 10D| scover mcrowave unit together with HATUNWP (0.5 M 2

m) and Dl Pﬁé(a%L@‘rFQsé\éct@utyr[fc}:éer?th&a 9L, [BOPAR]H146% /WECQ?@L&%& R] #5C for

5 mn while nitrogen was bub t hrough the m xture. e resin was then
washed vmth”ﬁﬁﬁ'? PIRho m ). Deprotection: 15Piperidine/NWP (20% 10 ml)
was addesl to the resin for initial deprotection and the m xture was heated

by micr OV""f’Wﬁ%:or(’tﬁ&mﬁ’@q:elatlvéQ&ectlv|-tl;héﬂ0\1§/§ii’s»,cétﬁ'e&'?)n\ﬂ’r:'esélﬁl:l 1 uchgéi r@@ébt@'?&ib@ second

ortion of piperidine heat ed (75C, )
ggal n. The E%&%‘PW§°ttyﬁ‘éFF "o@&t‘ﬂé‘dh%\?tf‘?f)’ 6'5'i o e’ii‘)“ﬂjﬁ fhe highar 3 EoraRpyD s Mabid

acyl ation: Bopa-skigstivityiiag matd effectit that cmrtuoumi iy oauthetGlér 1 @nepter aacordpared fo tizen
or t hogonal g ga%?‘ﬁ kél Qprotective group was introduced at the position of
t he acyl at| term nal of the peptide backbone was then

Boc- pro Qcted usi ng Boc20 or alternatively by using a Boc-protected am no
acid in theulsuagﬂmee@swk texgribddfteloe, Wi Bavedind de reatvesdlif-1 sel¢dtidityiachutnant he

resin, the on protective 25 group was sel ectively
cl eaved usi ﬁl[é%&r es apg?%@% Aydrazi ne hydrate (2-4% in NWP for 2 x 15

mn. The unprotected | ysi ne side chain was first coupled with Fnoc-d u-Q Bu
or anot her spaeRipoantsvOtha diventionibwsa Mgteer etitive GER 1 Rdelettivity ihaprurhali gkcagerd

gg}sll:?t[ g d atgusgfolr éﬁ% hu'lalr IIet?/el élﬁ l}'l'%' %gm&tggtnﬂg Rtﬁé %ﬂw&%gﬁ&“l 99p|£93£ K‘i&ﬁ’é? l|e99|y as
30i vDde: 1- (4f QLR RT&GQ'?}F!LaCZ'YIB' (k- gre8 E‘P@I‘ﬁ!)@fﬂth &R recaptartiyan giypagen. It will be
Dde: 1- (4, 4- ghdepdtdod Inat tr@adbameg&eﬂrdyfbtfwémdmebm@duhy bt tREChluctigehbied GORY hane

[E)?/EO Nd:\l-e? Ih;n[s ! gé/t?lz]r]é%an%g"hlgﬁerQOwer ora p|>r§>9 8£t8|93é'q|?at| H)ytltﬁ'& n§|v§ ﬁtﬁ-kaq\bu?ctaBéH‘ Qé long as

HATU: N-[ ( di thetahproeriaterelative-SUP-2R seleqtivityigaghieved.p] pyri di ne- 1-yl met hyl ene] - N- .
met hyl ngg hanam ni um hexaf | uor ophosphat e N- oxi de
Nevertheless, the compounds of this invention may have a lower ECs, [GLP-1R] than human
glucagon. The compounds may have a lower ECs [GLP-1R] than glucagon while maintaining an
ECso [Glucagon-R] that is less than 10-fold higher than that of human glucagon, less than 5-fold
higher than that of human glucagon, or less than 2-fold higher than that of human glucagon.
25
It may be desirable that ECs, of any given compound for both the Glucagon-R and GLP-1R should
be less than 1 nM.

The compounds of the invention may have an ECs [Glucagon-R] that is less than two-fold that of

30  human glucagon. The compounds may have an ECs, [Glucagon-R] that is less than two-fold that of
human glucagon and have an ECs [GLP-1R] that is less than half that of human glucagon, less
than a fifth of that of human glucagon, or less than a tenth of that of human glucagon.

The relative GLP-1 selectivity of the compounds may be greater than 5% and less than 95%. For
35 example, the compounds may have a relative selectivity of 5-20%, 10-30%, 20-50%, 30-70%, or

50-80%, or of 30-50%, 40-60%, 50-70% or 75-95%.

Therapeutic uses

The compounds of the invention may provide an attractive treatment option for metabolic diseases
40 including obesity and diabetes mellitus (diabetes).
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MeCN: acetonitrile 40NMP: N-net hyl pyrrolidone TFA:trifluoroacetic acid WO
2011/ 006497PCT/ DK2010/ 000099 TIS:triisopropyl silane C eavage: The resin was
washed wiwb 2B110086493 x 10 m ) and Et20 (3 x 10 nl) and dPCedK2010000@0ant
wei ght at 5roomtenperature (r.t.). The crude peptide was cleaved fromthe
resin by treatnent with TFATTI S/water (95/2.5/2.5; 40 M, 2 h; r.t.). Most
of the TEA was renoved at reduced pressure and the crude peptide was
preci pi t at eDiahetds orefitises a groerofnatabsliadisdasel eharpgledzeddy hapriglyhemisresultingdient ant
wel ght at t r g&a&té ﬁnﬁiﬁb%ﬁrﬁéfé_éfeger;, mmﬁ%taegcw Bit rthdus:. @%%t? eigﬁé oftdiBetes M_dl@d@%bééﬂ/@iuriﬂ_@he
crude peptide was purified to greater than - preparative reverse phase
FPLC usi g BoBATeR PR Eormesery Dot AT TP SRR [y TP PR 9C 15
col um (% cweiglitfogsnipthangyl aad thanges iorenergy metabdismaik ¢hoanicatypg8lyednfiarpiidiabietel isa
g;a?' eg? OI atM4EBRE whn ﬁgg-lie(i/h-ﬁgrﬁabgégys}tfnagﬁ, erkbf fBHﬁIrieC & v@ﬁbul%;g?g-gﬁﬁmoﬁlgl(}/ftﬂ%t ,

). actions were analys an cal . n nd rel eva
10t 1 ot 1 ons KRS T556p AEL AT HoRIRFTI PibSiths SRt T Ded Clapaes. Hie
char act er i sdidbdigs aiidlgestatishalvbet€e ne thetbiasin oo patbedenetic aharactesigticessi ng hunan
gl ucagon- and G.P-1 receptors The cDNA encodi ng either the human gl ucagon
receptor_ (d ucagon-R rimary aeccession nunber PA7871) or the human
gl ucagof@1 i E@epgcﬁ?tieﬂ‘)é a&%‘"@@é‘ﬁ@bﬁn R Gapdippgtes FspHd)s 8\%’8%%'%’1 B AHOE
20P43220) weestructlonpeidsdingsaréting paddhstic pasiss BC104854
(M3C: 132514/ 1 MAGE: 8143857) or BCl112126 (M3C:. 138331/ 1MAGE: 8327594) ,
respectively. The DNA encodi ng the d ucagon-R or the GLP-1R was anplified
by PCR usi néﬂﬁrﬁ me?s@ﬁ%'disrﬁ@%ﬁ’@ﬁ?ﬁQﬁﬂ'lab$té°s%5?§:?ﬂddﬁa sgstibef ¥ompleysel Bni ng.
The 5' - enlg_ ﬁfe'taiﬁﬁlrcsdis%dﬁifst tm&ldiagﬁee?qgelebnaem?ée dfenddgercus SRS odiRIpENCE T O
ensure icient trapslation. | e
& ueagore R Sraminger itpeds RRedliserisiisots i dobiu b Qe BREAC RO
products encoding the 3 ucagon-R or the G.P-1R were subcloned into a

mamal i an  exREERHhIhbERS Féérs fUMy Abfed Bf guddsiMbRrdhcé (G8Afipd el preghamymar ker .
The manmal i an expression vectors encodi ng the d ucagon-R or the GLP-1R were

transfected into HEK293 cells by a standard cal ci um phosphate transfection
net hod. 48 Rre-didletss inchdesimpeirddfastioa Dlugoss@m imepaisecbgleqdse @Iefﬁﬁcﬁrﬁﬁfb@f% fodhasen
cl oni ngo@nds@Rk gt SuMiviidd bloolgiubdse @VER atdlelbvVatdbiut BeldvethE RAEIY Mat dr8 eSBbISREK S

| ater 12 survivi | oni s 0 ucagon- R and GLP-1R expressing cells were
pi cked, pr oE?éﬂ'ﬁtcg'gcaia'ag'1°§'§?°é8'af’?(?e?'he d ucagon- R and GLP- 1R efficacy assays

as described bel ow. One d ucagon-R expressing clone and one GLP-1R
expressi ng gl 9aepMpdrfonCdt pasHk ity e MR 2Rl Pifel-diéﬂéﬂas aftoat SACHGSGHT K bERBIBIIRY
and GLP-1 Recegt or effi CﬁC\é_ assag/ls HEE%d%ﬁ. c§ Ie%‘@eﬁcpr F?sl ng t'\?@ h%gan.
G ucagon- R, 3% MAtAlfyfueoshe pigtRiexdienss ghapdifions] MegliclisK fAS R PANG 2BARMBR. wel |
m croti2®r pbesite@xcssivetit isstdardurdihé/sigominal inteyrel arganshdthgrogenic fystiidenday i n
culture in Mpﬂ%dﬁ’ét dlefa\éFs*?ncﬁUaﬁﬂb Wigh tidiycbites daW HBL cAcIEdfSIiaRd/oHigDL dHBRbim, Was
renoved and the cells ) ] ) .
which foster plaque buildup in artery walls), elevated blood pressure (hypertension) a prothrombotic
state (e.g. high fibrinogen or plasminogen activator inhibitor—1 in the blood), and proinflammatory
state (e.g., elevated C-reactive protein in the blood).
30
Conversely, obesity confers an increased risk of developing pre-diabetes, type 2 diabetes as well

as e.g. certain types of cancer, obstructive sleep apnea and gall-blader disease.

Dyslipidaemia is associated with increased risk of cardiovascular diasese. High Density Lipoprotein
35 (HDL) is of clinical importance since an inverse correlation exists between plasma HDL
concentrations and risk of atherosclerotic disease. The majority of cholesterol stored in
atherosclerotic plaques originates from LDL and hence elevated concentrations Low Density
Lipoproteins (LDL) is closely associated with atherosclerosis. The HDL/LDL ratio is a clinical risk
indictor for atherosclerosis and coronary atherosclerosis in particular.
40
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40washed once with 200 pl Tyrode buffer. Cells were incubated in 100 pl
Tyrode buffer containing WD 2011/ 006497PCT/ DK2010/ 000099 i ncreasi ng
concent r avoeos/@b4oest pepti des, 100 pM I BMX, and 6 mM gtumee10mnosd5 nmin
at 37 C. The reaction was stopped by addition of 25 pl 0.5 MHCI and

i bat ed Th
Fl'ashpl at eo MEARBviERpo frbsoas Y eetiey s BecBt i e B8 el P Seppisd g 1A
conpar ed t oinvesttien as ee GhGiPadabagoyits c Apduahandnisl rRaylJomhinedheceftertnd olierdoy e-g.

conput er Sabrﬁégm&gﬁ%gmfvhth tttierléifect%'f @Bﬁ-@le)bt bt Blbo S @R8N IeOéls Hﬁt fb&ijmfa@é They
guantification of

subcut aneoug"gﬁﬂtﬂ?rﬁ{)g °éf°| ﬁe'erﬁﬁe(‘? &O%hﬁs)’?gig'vf@g%ﬂ?ﬁﬁs/g%g '@H'ﬁcﬁf@ﬁ@?}ﬁg’ﬂght
(s.c.). Srheloss, ard ivrave glycadaniic camtiola PdaltGleGLR-begbnistsOmight] dlse@cttd restuce he

fol 'owi ng t L BoRQLMrFisk Rctdrs stich 45 high ch%@st@r@ﬂar%{dﬂschat‘e@tér%ﬁ sanpl es were

anal yzed using protein precipitation, followed by solid phase extraction
(SPE) and |iquid chromatography mass spectronetry (LC MS). O al

G ucose Tol efigdtapolRsiof m@GEBnt investod chi hedforaniudeady ph@ingdduticanadengiiod at f ed
C57BI /63 normal ..15n.c

and
ot ted o Ryt Gr oo bRt elnf Oies ol s ol it SPpebchg BER) OF
accl i matQ zett.anby epntrolead am@sfge‘!l . faod intaigdcalasie dtakeTansor geergy eipaREHE™).n gr oups
FT ﬁt 6 1|2 n ) gml‘,lhcﬂﬁ% moré:finEEﬁt&aéleéﬂ'as &Qe}%afcéu H![sdé;gy aﬁ@ﬁ%allt@ bérﬁidloﬁé)lﬁmdlrﬂg&:uh Atr
r e?at ive huﬁ? ffg? lﬂ’es%‘b' "%de'"gaﬁnrﬂéf’g cRey i ik 5 gglﬁ’?ag 4g oq)se ?rﬁ O%f)%y .@9@ MePe
(once a dayjpnke. rTha cpmpounds offthe hv%@ordlaylsaw%b%l@@ﬂ rqmeatmenttqﬁ @S!dﬁlf%ﬁt@c? 0
handl i ng an?uéo@é REdidranes, pr@d%gée§ HERIaB& 1HEtInG afuadfs%ntyf)é’ Db, ﬁWért@d’&d‘nr omt he
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manuf acesir egarferli NSt ruct i ons. HbAlc determ nation WD
2011/ 006497PCT/ DK2010/ 000099 It is possible to assess the |long term effect

of a conmpound on a subH ect's glucose | evel ¥ . .
The therapeutically effective amount of a compound of the present invention will depend on the

route of administration, the type of mammal being treated, and the physical characteristics of the
spéciﬁc mammal under consideration. These factors and their relationship to determining this

30 amount are well known to skilled practitioners in the medical arts. This amount and the method of
administration can be tailored to achie\}e optimal efficacy, and may depend on such factors as
weight, diet, concurrent medication and other factors, well known to those skilled in the medical
arts. The dosage sizes and dosing regimen most appropriate for human use may be guided by the
results obtained by the present invention, and may be confirmed in properly designed clinical trials.

35
An effective dosage and treatment protocol may be determined by conventional means, starting
with a low dose in laboratory animals and then increasing the dosage while monitoring the effects,
and systematically varying the dosage regimen as well. Numerous factors may be taken into
consideration by a clinician when determining an optimal dosage for a given subject. Such

40  considerations are known to the skilled person.
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Exanpl e 1: %"W@ §p%qu6§e %yaﬁtﬁﬁ&ﬂrgwf@hﬂ\ %gbmoaeeprﬁfgg%\i?rﬁ?oggnengge compoum'i:' or salt

25  thereof is used in combination with insulin or an insulin analogue for achieving adequate glycemic
control. Examples of insulin analogues include but are not limited to Lantus, Novorapid, Humalog,
Novomix, Actraphane HM, Levemir and Apidra.

The compound or salt thereof can further be used in combination with an anti-obesity agent

30 including but not limited to a glucagon-like peptide receptor 1 agonist, peptide YY or analogue
thereof, cannabinoid receptor 1 antagonist, lipase inhibitor, melanocortin receptor 4 agonist, or
melanin concentrating hormone receptor 1 antagonist.

The compound or salt thereof can be used in combination with an anti-hypertension agent including
35  but not limited to an angiotensin-converting enzyme inhibitor, angiotensin Il receptor blocker,
diuretics, beta-blocker, or calcium channel blocker.

The compound or salt thereof can be used in combination with an anti-dyslipidaemia agent
including but not limited to a statin, a fibrate, a niacin and/or a cholesterol absorbtion inhibitor.
40
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Synt hesi s exanpl e: Conpound 9 was synthesized on a CEM Li berty Peptide

Synt hesi zer using TentaGel S Ramresin 25(1,17 g; 0.23 nmmol/g) and

Frnoc- cherwetzg11izwesdescri ped above. Fnoc- Lys(ivDde) - OH wa®Cugaoiomnopesi ti on
17 and pseudoprol i nes Fnoc-Phe-Thr(.Psi. Me, Me pro)-OH and Fnoc- Asp( QG Bu) -
Ser (. Psi., M? pro) OH were used in the peptide backbone. After
conpletion O F e pept| de backbone on the resin the N-term nal Fnoc-group
was cl eaved manual ly foll owed by Bocprotection using Boc20 (226 ng) and

Dl EA (54 pl beh&al%esE%atﬂ%M@en cl eaved with 30freshly

prepared hy ne h 4% 15 he. GEM Li bert
Pept i de Syng?@sph%erpe%ﬁ%e Bﬁﬁ??ﬂv% \%negdan aa#%“"%?@?ﬁ?“?%b& ealz T-"Bu andy
hexadecdnoi stamdemmhemm@'@nlaﬁeltf’nBam rgsindt GCQ 2mmplig) was syvefted drhaMR (10T
peptide waspgdr @ALBENd frAHEN1RE bERSEMUBS aftRiebdtibR sbsa e DCRMBhdiNMP pur i fi cati on
was perforrred on 35a Gem ni-NX colum (5 cm 10 pm C18) with a 35 m/mn
flow of a mxture of buffer A (0.1% TFA, aq.) and buffer B (0.1% TFA, 90%
MeCN, aq.).Caupéngr oduct was eluted with a |inear gradient from25%to 65%

buf fer B ovgh Fﬁkzc-aﬂnmoac.an\qmﬁ/@mmm(& rdﬁMWﬁﬁw/éQE&d%@tt@ﬂebéélrﬁnfarOﬂﬁl on

col | ect Rel evant fractions wer ti and
o eT oL Perpmeres i reeuih GRS o Bl ST Bt MESs 88 B

pool ed and Theomlpling sexiure was hedied te 75tnide$ minTwiele Tiltrogen wasdiubdblithraugip theintixturef
97% det er m pgg, g;{wgglg,lex%gf@h“ﬁﬁwpa@q 1ol mass was 3697.05 Da as determ ned
by M5 (Calc. 8 . Exanple 2: Efficacy on GLP-1 and d ucagon
receptors S5Efficacy of the A uG.P-1 agonists were estimated by exposing

cel | s expr ebeprogetiofd ucagonR and hG.P-1R to the listed acyl ated conpounds at

| ncr easigng. SABRRINIS 202150 B AN 0 et EARTRYaGANRIAndBROIIRI N

Met hods. Res are val ues P/ at ed
conpounds abeatgdmy Mmigfavwaves (0396149 6L dPE Frastiogygerehies HaRsftAnd e seconggortiop giy)

GLP- 1R ( nM pifitridRe NMISQEEETEHY S5y bBHAMRENEIME 5RAS i) gampTheesid was hen
washed with NMP (6 x 10 ml).

20  Side chain acylation:
Fmoc-Lys(ivDde)-OH or alternatively another amino acid with an orthogonal side chain protective
group was introduced at the position of the acylation. The N-terminal of the peptide backbone was
then Boc-protected using Boc,0O or alternatively by using a Boc-protected amino acid in the last
coupling. While the peptide was still attached to the resin, the orthogonal side chain protective

25  group was selectively cleaved using freshly prepared hydrazine hydrate (2-4%) in NMP for 2 x 15
min. The unprotected lysine side chain was first coupled with Fmoc-Glu-OtBu or another spacer
amino acid, which was deprotected with piperidine and acylated with a lipophilic moiety using the
peptide coupling methodology as described above.
Abbreviations employed are as follows:

30 ivDde: 1-(4,4-dimethyl-2,6-dioxocyclohexylidene)3-methyl-butyl
Dde: 1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-ethyl
DCM: dichloromethane
DMF: N,N-dimethylformamide
DIPEA: diisopropylethylamine
35 EtOH: ethanol
Et,O: diethyl ether
HATU: N-[(dimethylamino)-1H-1,2,3-triazol[4,5-b]pyridine-1-yImethylene]-N-
methylmethanaminium hexafluorophosphate N-oxide
MeCN: acetonitrile
40 NMP: N-methylpyrrolidone
TFA: trifluoroacetic acid
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0. 06 H HSQGTFTSDYSKYLD- K( Hexadecanoyl -y-d u) - KAAHDFVEW.LRA- NH2 Conpound 2
0.20 0. 13 H HSQGTFTSDYSKYLD- S- K( Hexadecanoyl -y-d u) - AAHDFVEW.LRA- NH2
Conmpound 8OQ0110064912 H HSQGTFTSDYSKYLDSKAA- K( HexadecanopCTiDRZ0 10000099
DFVEW.LRA- NH2 Conpound 4 0.10 0.04
H HSQGTFTS ‘@YLDSK%%@EX&E - K( Hexadecanoyl - yd u) - RA- NH2 Compound 5 0. 57
0.22 HHS SDYSK EWLL- K( Hexadecanoyl y-d u) - A-NH2 Conpound 6
0.09 0.10 H H Ai b- QGTFTSDYSKYLDS- K( Hexadecanoyl -y-d u) - AAHDFVEW.LSA- NH2
Conpound 7 @leddage: 16 H H- Ai b- QGTFTSDYSKYLDS- K( Hexadecanoyl -y- G u) -
AARDFVA\ALLR'%ﬁeerg%n vcv%QRQsLh%g w%h Qt&@ (3 x 10 ml) and Et,0 (3 x 10 ml) and dried to constant weight at
5 room temperature (r.t.). The crude peptide was cleaved from the resin by treatment with
TFA/TIS/water (95/2.5/2.5; 40 ml, 2 h; r.t.). Most of the TFA was removed at reduced pressure and

the crude peptide was precipitated and washed three times with diethylether and dried to constant

weight at room temperature.

10  HPLC purification of the crude peptide:
The crude peptide was purified to greater than 90% by preparative reverse phase HPLC using a
PerSeptive Biosystems VISION Workstation equipped with a C-18 column (5 cm; 10 ym) and a
fraction collortor and run at 35 ml/min with a gradient of buffer A (0.1% TFA, aqg.) and buffer B
(0.1% TFA, 90% MeCN, aq.). Fractions were analysed by analytical HPLC and MS and relevant
15 fractions were pooled and lyophilised. The final product was characterised by HPLC and MS.

Generation of cell lines expressing human glucagon- and GLP-1 receptors
The cDNA encoding either the human glucagon receptor (Glucagon-R) (primary accession number

P47871) or the human glucagon-like peptide 1 receptor (GLP-1R) (primary accession number

20  P43220) were cloned from the cDNA clones BC104854 (MGC:132514/IMAGE:8143857) or
BC112126 (MGC:138331/IMAGE:8327594), respectively. The DNA encoding the Glucagon-R or
the GLP-1R was amplified by PCR using primers encoding terminal restriction sites for subcloning.
The 5'-end primers additionally encoded a near Kozak consensus sequence to ensure efficient
translation. The fidelity of the DNA encoding the Glucagon-R and the GLP-1R was confirmed by

25  DNA sequencing. The PCR products encoding the Glucagon-R or the GLP-1R were subcloned into
a mammalian expression vector containing a neomycin (G418) resistance marker.

The mammalian expression vectors encoding the Glucagon-R or the GLP-1R were transfected into
HEK293 cells by a standard calcium phosphate transfection method. 48 hr after transfection cells

30 were seeded for limited dilution cloning and selected with 1 mg/ml G418 in the culture medium.
Three weeks later 12 surviving colonies of Glucagon-R and GLP-1R expressing cells were picked,
propagated and tested in the Glucagon-R and GLP-1R efficacy assays as described below. One
Glucagon-R expressing clone and one GLP-1R expressing clone were chosen for compound
profiling.

35

Glucagon receptor and GLP-1 Receptor efficacy assays
HEK293 cells expressing the human Glucagon-R, or human GLP-1R were seeded at 40,000 cells

per well in 96-well microtiter plates coated with 0.01 % poly-L-lysine and grown for 1 day in culture
in 100 pl growth medium. On the day of analysis, growth medium was removed and the cells
40  washed once with 200 ul Tyrode buffer. Cells were incubated in 100 pl Tyrode buffer containing
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0.17 H H Al b- QGTFTSDYSKYLDSKAA- K( Hexadecanoyl -y-d u) - DFVAW.LRA- NH2
Conmpound 10 0.15 0. 63 H H A b- QGTFTSDYSKYLDS- K( Hexadecanoyl -y-d u) -
AAHDFVEWWBA0 Nide4Sompound 11 0. 09 0. 16 H H Ai b- QGTFTSDY Y INRSKAADISYEW L -
K( Hexadecanoyl -y- 3 u) - A-NH2 Conpound 12 0.27 0. 27

H H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -y-d u) - AAH DFVE() W.LK() A-N H2
Conpound 13ngreggngcopgentia "ﬁu°btee§@?ﬁ%wékvm§l‘"%( f@&é&%ﬁ&ﬁ%@d Qyin at 37° C.
AAHDFVEW. L SAnd\idacticn Was btdppetidy @dditlor(bf Z8 ul 0.5 M HCI and incubated on ice for 60 min. The

HH A b-Q E/II& XoSnP§g1 \[/)vgé L(étlma%(e%qg%gﬂw%ylgésﬁﬁlaé@ C&ng %rrho elr in- m|_<|er. I%&;o anliisr'éfali\\llléI2
Conmpound
efficacies compared to reference compounds (glucagon and GLP-1) were estimated by computer

5  aided curve fitting.

Bioanalytical screening-method for quantification of peptide Glu-GLP1 agonists in mouse plasma

after subcutaneous administration

Mice were dosed 100 nmol/kg subcutaneously (s.c.). The mice were sacrificed and the blood

10  collected at the following time points; 0.5, 2, 4, 6, 16 and 24 h. Plasma samples were analyzed
using protein precipitation, followed by solid phase extraction (SPE) and liquid chromatography
mass spectrometry (LC-MS).

Oral Glucose Tolerance Test (OGTT), blood lipids and body weight in high fat fed C57Bl/6J normal
15  mice and HbA1c in db/db mice

Male mice (Long term high fat fed C57BI/6J, short term high fat fed C57BI/6J and db/db) were

acclimatized with free access to food and water. They were housed in groups of 5-6 in a light-,

temperature-, and humidity-controlled room (12-hour light:12-hour dark cycle, lights On/Off at

2000/0800 hour; 24°C; 50% relative humidity).

20
The animals were injected s.c. with 100 pl vehicle (once a day) for a period of three days to
acclimatize the animals to handling and injections. Blood samples were taken from the eye or from
the tip of the tail. The animals were randomized before treatment.

25  Mice were treated twice daily s.c. with GIUGLP-1 agonist or vehicle (injection volume = 2.5 ml/kg).
Throughout the study, body weights were recorded daily and used to administer the body weight-
corrected doses of peptide. Peptide solutions were prepared fresh immediately before dosing.

Oral glucose tolerance tests (OGTT) were performed after subjecting the animals to a short fast. To
30 prevent confounding food intake, the animals were kept fasted during the OGTTs. After peptide
dosing an initial blood sample was taken. Thereafter an oral dose of glucose (1 g/kg), dissolved in
phosphate buffer (pH = 7.4) was given (5 ml/kg), and the animals were returned to their home
cages (t = 0). The whole blood glucose (BG) was measured at t=15 min, t=30 min, t=60 min, t=90
min and t=120 min.
35
The BG concentration was analyzed by the immobilized glucose oxidase method using a drop of
blood (< 5 pl; Elite Autoanalyser, Bayer, Denmark) following the manufacturer’s instructions.

HbA1c determination
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15 0.23 1.87 H H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl| 8-

Am nooct anoy1D- AAHDFVEW.LSA- NH2 Conpound 16 0. 24 0. 46

H H Al b- QEDRIBDYEKYLDS- K( Hexadecanoyl - c- Lys) - AAHDFVEW. pEAAMNER10000ound 17
0.09 0.39 The residues marked () forman intranol ecular lactamring. Table

Sequence . Lossth Aty ﬁg&é{fgfe@@%%ﬂ%‘?1?8‘%%8%%*}%@%’%0%3885?”

GLP- 1R {d uRdetermining the level o haemoglobin A1C (HbA1c). HbA1c is a glycated form of haemoglobin

whose level in a cell reflects the average level of glucose to which the cell has been exposed during
its lifetime. In mice, HbA1c is a relevant biomarker for the average blood glucose level during the
5  preceding 4 weeks, because conversion.to HbA1c is limited by the erythrocyte’s life span of
approximately 47 days (Abbrecht & Littell, 1972; J. Appl. Physiol. 32, 443-445).
The HbA1c determination is based on Turbidimetric INhibition ImmunoAssay (TINIA) in which
HbA1c in the sample reacts with anti-HbA1c to form soluble antigen-antibody complexes. Additions
of polyhaptens react with excess anti-HbA1¢ antibodies to form an insoluble antibody-polyhapten
10  complex, which can be measured turbidimetrically. Liberated hemoglobin in the hemolyzed sample
is converted to a derivative having a characteristic absorption spectrum, which is measured
bichromatically during the preincubation phases. The final result is expressed as percent HbA1c of
total hemoglobin (Cobas®Application note A1C-2).

15  Cholesterol level determination
The assay is an enzymatic colorimetric method. In the presence of magnesium ions, dextran sulfate
selectively forms water-soluble complexes with LDL, VLDLA and chylomicrons, which are resistant
to PEG-modified enzymes. The HDL cholesterol is determined enzymatically by cholesterol
esterase and cholesterol oxidase coupled with PEG to the amino groups. Cholesterol esters are

20  broken down quantitatively to free cholesterol and fatty acids. HDL cholesterol is enzymatically
oxidized to choles-4-en-3-one and H,0,, and the formed H,0, is measured colorimetrically
(Cobas®; Application note HDLC3).

The direct determination of LDL takes advantage of the selective micellary solubilization of LDL by
25  anonionic detergent and the interaction of a sugar compound and lipoproteins (VLDL and
chylomicrons). The combination of a sugar compound with detergent enables the selective
determination of LDL in plasma. The test principle is the same as that of cholesterol and HDL, but
due to the sugar and detergent only LDL-cholesterol esters are broken down to free cholesterol and
fatty acids. Free cholesterol is then oxidized and the formed H,0; is measured colorimetrically
30 (Application note LDL_C, Cobas®).

Body weight gain in high fat fed C57BL/6J mice.
C57Bl/6J male mice, 6 weeks old, were acclimatized in their new environment for 4 weeks with free
access to high fat diet (HFD) (D12492, Research Diet Inc., New Brunswick, USA) and water. The
35 animals were injected s.c. with 100 pi vehicle for a period of three days to acclimatize the animals
to handling and injections, prior to initiation of peptide treatment. The mice were treated twice daily
s.c. with exendin-4, Compound 3, Compound 6, Compound 7, Compound 8, Compound 11 and
Compound 12 or vehicle. Throughout the study, body weights were recorded daily and used to ad-
minister the body weight-corrected doses of peptide. All animals were sacrificed on the same day
40 by cervical dislocation.
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H H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -i soG@ u) - AAHDFVEW.LS- OH Conpound 18
0.066 0.091 H H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -i sod u) - AAHDFVEW.L- CH
Conpound WO 2011048190. 483 H H- Ai b- EGTFTSDYSKYLDS- K( Hexade®@ammi20i0@9) -
AAHDFVEW.LSA- OH Conmpound 20 0. 057 13. 266

H H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -i sod u) - AAHDFVEW.LSA- OH Compound 21
0.077 0.150 H H Ai b- EGTFTSDYSKYLDS- K( Hexadecanoyl -i sod u) - AAHDFVEW.LSA- NH2
Conpound 220¢al glusosetoTancel-2-4.4, B QENATIZD\afiey toxingn-high tat fag 57B)-16J mice

AAHDFVEWLL SAs Py MaikNeH) 8 wédks old, were acclimatized to their new environment with free access to a
high fat diet (D12492, Research Diet Inc., New Brunswick, USA) and water. The animals were in-

5 jected s.c. with vehicle for a period of three days to acclimatize the animals to handling and injec-
tions. Blood samples were taken from the tip of the tail and blood glucose measured. The blood
glucose (mM) concentration was analyzed by the immobilized glucose oxidase method using a drop
of blood (< 5 pI; Contour Autoanalyser, Bayer, Denmark) following the manufacturer's manual. After
4 weeks on the high fat diet the animals were weighed and the body weight was used to administer

10  abody weight-corrected dose of peptide. An oral glucose tolerance test (OGTT) was performed
after subjecting the animals to 4 hours of fasting. At 2, 4, 6, 8, 10 and 12 hours after single peptide
or vehicle dosing an initial blood sample were taken (t=-0 min). Immediately thereafter, an oral dose
of glucose (1 g/kg) was given and the animals were returned to their home cages (t = 0). BG levels
were measured at t=15 min, t=30 min, t=60 min and t=90 min. Immediately following blood sam-

15  pling, all animals were sacrificed by CO, anesthesia followed by cervical dislocation.

Food intake in young lean and old obese C57BL/6J mice.
C57BL/6J mice were on a high fat diet for 11days and C57BL/6J mice were on a high fat diet for 52
weeks.

20 3 days before study, the mice were transferred to individual cages and weighed. 4 days before
study, they were acclimatized to handling and treatment by daily s.c. injections. On the day before
the experiment food was removed at 20:00. On the day of the experiment, the mice were weighed
and treated with s.c. injections of Exendin-4, Compound 7 or Vehicle at t=0 h (8:00) and t=12 h
(20:00). Immediately after treatment (t=0), pre-weighed food were introduced to the mice and the

25 cumulative food intake was measured by weighing the remaining food after t=1, 2, 4, 8, 12 and 24
hours. After weighing the food and the animals at t=24 h, the mice were sacrificed by cervical dislo-

cation.

Hepatocyt cAMP formation.
30 Experimental procedure »
Primary human hepatocyts provided by Lonza Walkersvill, Inc. were carefully washed in TB buffer
and incubated at 37°C with peptides dissolved in TB buffer supplemented with 100 uM IBMX and
0.1% casein for 15 minutes. Prior to addition to the cells, the peptide dilutions were pre-warmed to
37°C. The reaction was stopped by addition of 25 pl of ice cold 0.5 M HCI, and the cells were incu-
35 bated on ice for 60 min. The cAMP content in the wells was determined by adding 25 pl of the acid
extracts from the wells to 75 pl sodium acetate buffer, pH 6.2, in 96-well microtiter “FlashPlates”
coated with scintillant and anti-cAMP antibodies. Following addition of 100 ul of 10 uCi ['*I]cAMP
solution to each well, the plates were incubated overnight at 4°C, emptied, and the amount of
['®1)lcAMP bound to the FlashPlates was counted using the program “['?*lJcAMP flashplate 10 min”
40  on the TopCount NXT.
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0. 140 0.124 H H A b- QGTFTSDYSKYLDS- K( [ 2- But yl oct anoy1] -i sod u) -
AAHDFVEW.LSA- NH2 Cornpound 24 0.161 0. 133

H H Al b- QEDEIBDYEKYLDS- K( Cct adecanoyl -i sod u) - AAHDFVEWPLCSAKIKR/@eovpound 25
0.069 0.103 H H Al b- QGTFTSDYSKYLDS- K( Dodecanoyl -i soG u) - AAHDFVEW.LSA- NH2
Conpound 26 0.097 0.116 H H Ai b- QGTFTSDYSKYLDS- K( Hexadecanoy1- [ 4-

Am nobut anoyl ] ) - AAHDFVEW.LSA- NH2 Conpound 27 0. 152 0. 147

H H Al b- QGTFEpBmSKere BStek (aHe sendentratien ange) of OAAHIOYEW | SA- NH2 Conpound 28

0. _149 0. 108pita I;,—.,Aﬁqg %’E{E{:}Q}@KYLDS- K( Hexadecanoyl][ 8-
Am nooct ano¥l p- AAHDEVI LS%— N'j2b .
he amount of cAMP produced by the cells was calculated by extrapolation to a cAMP standard

5 curve.

ECs, values were estimated by fitting the cCAMP data to the below formula using Sigma Plot:

(CAM Pmax —cAM Pmin) XC
¢ +ECso

cAMP response = + CAMPmin |

10
The invention is further illustrated by the following examples.

Liver Weight/Body ewight of C57BL/6J Mice.

15  Mice were treated twice daily s.c. with Cpd. 1 and Cpd. 11 (at two doses: 0.5 and 5 nmol/kg) or ve-
hicle for 2 weeks. Throughout the study, body weights were recorded daily and used to administer
the body weight-corrected doses of peptide. On the day of sacrifice, the liver was exposed, and

weighed.
20 EXAMPLES

Example 1: Synthesis of compounds and peptide properties

Synthesis example:

Compound 9 was synthesized on a CEM Liberty Peptide Synthesizer using TentaGel S Ram resin
25 (1,17 g; 0.23 mmol/g) and Fmoc-chemisty as descriped above. Fmoc-Lys(ivDde)-OH was used in

position 17 and pseudoprolines Fmoc-Phe-Thr(.Psi. Me, Me pro)-OH and Fmoc-Asp(OtBu)-

Ser(.Psi., Me, Me pro)-OH were used in the peptide backbone. After completion of the peptide

backbone on the resin the N-terminal Fmoc-group was cleaved manually followed by Boc-

protection using Boc,O (226 mg) and DIEA (54 pl) in DCM. The ivDde-group was then cleaved with
30 freshly prepared hydrazine hydrate/NMP (4%; 2 x 15 min.). Back on the CEM Liberty Peptide

Synthesizer the remaining two building blocks, Fmoc-Glu-OtBu and hexadecanoic acid, were added

to the unprotected lysine side chain.

The peptide was cleaved from the resin as described above, and the purification was performed on
35 a Gemini-NX column (5 cm, 10 ym, C18) with a 35 ml/min flow of a mixture of buffer A (0.1% TFA,
aq.) and buffer B (0.1% TFA, 90% MeCN, aqg.). The product was eluted with a linear gradient from
25% to 65% buffer B over 47 min., and fractions (9 ml) were collected by a fraction collector.
Relevant fractions were analysed by analytical HPLC and MS and fractions with purities above 95%
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Compound 29 0.199 0. 123 H H Al b- QGGTFTSDYSKYLDS- K( Hexadecanoyl - i soLys) -
AAHDFVEWL.LSA- NH2 Conpound 30 0.132 0. 110

H H Al b- QEDERIBDYEKYLDS- K( Hexadecanoyl[ 3- Am nopr opanoy 1 PCAAHDBVANL19SA- NH2
Compound 31 0.103 0. 151 H H Al b- QGGTFTSDYSKYLDS- Or n( Hexadecanoyl -i sod u) -

AAHDFVEW._L SA- 195 . .
T b, perRe e NS 3 vt e TS 72 epislt R SR 0% RSB g 33
0. 131 0. a&Aytieal WM@“W%.Y@KW@-Q&(M&’G@@HWWDY- M8 (Calg )359Q®ZNPDFVEV\L LSA- NH2

Compound 34 0. 109

5  Efficacy of the GIuGLP-1 agonists were estimated by exposing cells expressing hGlucagonR and
hGLP-1R to the listed acylated compounds at increasing concentrations and measuring the formed
cAMP as described in Methods.

Results are shown in Table 1:
10 Table 1. ECs, values of acylated compounds at GLP-1 and Glucagon receptors
, T T T T - ———————— - T ECa ECw
» S (nM)
Sequence ‘ , > : Compound | GLP-1R | GIuR .
H- HSQGTFTSDYSKYLDSKAAHDFVEWLLRA—NH2 Compound 1 0.06 0.06
H-HSQGTFTSDYSKYLD-K(Hexadecanoyl-y-Glu)- i
KAAHDFVEWLLRA-NH2 Compound 2 0.20 0.13
H-HSQGTFTSDYSKYLD-S-K(Hexadecanoyl-y-Glu)-
AAHDFVEWLLRA-NH2 Compound 3 0.11 0.12
H-HSQGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)-
DFVEWLLRA-NH2 Compound 4 0.10 0.04
H-HSQGTFTSDYSKYLDSKAAHDFVEWL-K(Hexadecanoyl-y-
Glu)-RA-NH2 Compound 5 0.57 0.22
H-HSQGTFTSDYSKYLDSKAAHDFVEWLL-K(Hexadecanoyl-
y-Glu)-A-NH2 Compound 6 0.09 0.10
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-
AAHDFVEWLLSA-NH2 Compound 7 0.11 0.16
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-
AARDFVAWLLRA-NH2 Compound 9 0.12 0.17
H-H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-y-Glu)- Compound
DFVAWLLRA-NH2 10 0.15 0.63
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)- Compound
AAHDFVEWLLRA-NH2 11 0.09 0.16
H-H-Aib-QGTFTSDYSKYLDSKAAHDFVEWLL- Compound
K(Hexadecanoyl-y-Glu)-A-NH2 12 0.27 0.27
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)- Compound :
MAHDFVE()WLLK()A-NH2 13 0.08 0.26
H-H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)- Compound
AAHDFVEWLLSA-NH2 14 0.14 0.78
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[3- Compound
Aminopropanoyl])-AAHDFVEWLLSA-NH2 16 0.23 1.87
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-{8- Compound
Aminooctanoyl])-AAHDFVEWLLSA-NH2 16 0.24 0.46
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-e-Lys)- Compound
AAHDFVEWLLSA-NH2 17 0.09 0.39
The residues marked () form an intramolecular lactam ring.
Table 1a ECs, values of additional acylated compounds according to the invention
P ECso ECso
equence ;. il Compound (nM) " (nM) -

Example 2: Efficacy on GLP-1 and Glucagon receptors
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0. 053 H H Ai b- QGTFTSDYSKYLDSKAA- K( Hexadecanoyl -i sod u) -
0.180 WD 2011/ 006497PCT/ DK2010/ 000099 DFVEW.LSA- NH2 35

H H Ai b-

QEORI SYSIYL DSKAAHDFV- K( Hexadecanoyl -

Conmpound 0. 202

I sod u) - Wet®AdKbi/@oowpound 36

0.191 0.213 H H Al b- QGTFTSDYSKYLDSKAAHDFVEW.LK( Hexadecanoyl -i sod u) - A- NH2

Conpoungd-—37 0.207 Q. 147 H- H Ai-b- QGTETSDYSKYALDS anovl -i solys) -
AARDFVAINLLRA- NF2 Compound 38: 0, 1320, 183 « - [GERARTTGIR
H H Ai b} CEWFTSDYSKYLDS—K(Hexadecanoyl—|soCiu) AAKDFVEML_SALNHz Corpount
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLS-OH 18 0.066 0.091
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLL-OH 19 0.048 0.483
H-H-Aib-EGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLSA-OH 20 0.057 13.266
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLSA-OH Zi 0.077 0.150
H-H-Aib-EGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
IAAHDFVEWLLSA-NH2 22 0.014 26.370
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl)- Compound
IAMAHDFVEWLLSA-NH2 23 0.140 0.124
H-H-Aib-QGTFTSDYSKYLDS-K([2-Butyloctanoyl}-isoGlu)- Compound
AAHDFVEWLLSA-NH2 24 0.161 0.133
H-H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl-isoGlu)- Compound
IBMHDFVEWLLSA-NH2 25 0.069 0.103
H-H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-isoGlu)- Compound
IAAHDFVEWLLSA-NH2 26 0.097 0.116
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[4- Compound
IAminobutanoyl])-AAHDFVEWLLSA-NH2 _ 27 0.152 0.147
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-E)- Compound
AAHDFVEWLLSA-NH2 28 0.149 0.108
Compound
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[8- 29
Aminooctanoyl])}-AAHDFVEWLLSA-NH2 0.199 0.123
Compound
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)- 30
IAAHDFVEWLLSA-NH2 0.132 0.110
Compound
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-{3- 31
Aminopropanoyl])-AAHDFVEWLLSA-NH2 0.103 0.151
H-H-Aib-QGTFTSDYSKYLDS-Orn(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLSA-NH2 32 0.195 0.193
H-H-Aib-QGTFTSDYS-K(Hexadecanoyl-isoGlu)- Compound
YLDSKAAHDFVEWLLSA-NH2 33 0.131 0.389
H-H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)- Compound
KAAHDFVEWLLSA-NH2 34 0.109 0.053
H-H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)- Compound 0.202 0.180
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39 0.16 0.24 H H A b- QGTFTSDYSKYLDE- K( Hexadecanoyl -i sod u) -

AAHDFVEWL.LSA- NH2 Conpound 40 0.20 0. 18

H H Al b- QEDEIBDYEKYLDS- K( Hexadecanoyl -i sod u) - AAHEFVEWPCSAKIKR/@eovpound 41
0.13 0.08 H H- Ai b- @TFTSDYSKYLDS— K( Hexadecanoyl - i soGI u) - AAEDFVEWL.LSA- NH2

Conpoungsz2 LE(R l\}?ﬁl HHAb—QGTFTSBYSKYLEDS-K{Hex cangyt=1soGu)—=
AAHDFV/ onpound 43 0.082 012 For hnpound 28
H H Al b- Wﬁ@@k@%ﬂ@%&ﬁﬁwa@amhm /EGePRUnlH? coul d Jal so be
witten 1@s|d7LIy)VtLAAm+@TFTSDYSKYLDS- K( Hexgdecano I ilg’;:eu)h AAH[OHI@EV\LLSAQN-IZ
ot o i hel AOGYRTSOYSAOEKARIETaUNGS. Cal U ATEE: 112 vai s are |
shown i 'k(ll_exadecanbyl lsogB?Aem_‘ o (non-acyl ated) conpoudid 1.
0.207 0.147
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoLys)- Compound 0,132 0,183
AARDFVAWLLRA-NH2 : 38
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAKDFVEWLLSA-NH2 39 0.16 0.24
H-H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLSA-NH2 40 0.20 0.18
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
IAAHEFVEWLLSA-NH2 41 0.13 0.08
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAEDFVEWLLSA-NH2 42 0.03 0.27
H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)- Compound
AAHDFVEWLLEA-NH2 43 0.082 0.12

For compound 28 H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA-NH2 could
also be written as H-H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-aGlu)-AAHDFVEWLLSA-NH2

5 Example 3: Pharmacokinetic screening:
Pharmacokinetic profiles were determined for various acylated compounds. Calculated Ty, values
are shown in Table 2, compared to (non-acylated) compound 1.

Table 2

"Compound | Tu(h) -
T 023
2 58
5 5.3
4 2.0*
6 4.8
7 3.4
9 2.4*
11 4.9
12 6.0
13 6.4

10  * Only two time points were used for calculation of T%.
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Table 2 Corripound , T34(h) 1 0.23 2 5.8 55.342.0* 6 4.87 3.49 2.4 11
4.9 12 6.0 13 6.4 10*: Only two tinme points were used for cal cul ati on of

VA. WO 2006200004087 PCT/ DK2010/ 000099 Al l of the acyl at eg¢crarzoLoN@e0dave

i nproved T% conpared to conpound 1. A sanple pharmacokinetic profile, for

- _ . :
conpound 13AII éf?hesaréel\é\@d 'chEAuﬂHsf t?avg: improved T% compared to compound 1.

A sample pharmacokinetic profile, for compound 13, is shown in Figure 1.

5 Example 4: Oral glucose tolerance test in DIO mice
Effect of 21 days s.c. administration of compound 11 (10 nmol/kg) on oral glucose tolerance in long
term high fat-fed C57BL/6J mice. High fat-fed mice were fasted and an initial blood sample taken to
determine fasting blood glucose level (t=0). An oral dose of glucose (1 g/kg in 5 ml/kg) was then
given and blood glucose levels were measured at =30 min, t=60 min, t=90 min and t=120 min.
10  Compound 11 significantly improved glucose tolerance (two way ANOVA). Data are shown as
meantSEM.

Example 5: HbA1c in db/db mice after 28 days
Diabetic (db/db) mice were treated with vehicle or compound 7 for 4 weeks, and HbA1c was

15  determined (Cobas® application note: A1C-2) in whole blood samples (20 ul) collected from the
treated mice. Results are shown in Figure 3. The AHbA1c (%) was calculated for each mice by
subtracting its HbA1c (%) at start of treatment from HbA1c (%) at 4 weeks. Treatment with
compound 7 decreased AHbA1c (%) significantly. (P = 0.03; Students t-test) compared to vehicle.

20 Example 6: Reduced Body weight
Effect of 21 days s.c. administration of compound 11 on body weight was determined in long term
high fat-fed C57BL/6J mice. C57BI/6J male mice on high fat diet (HFD) were treated (b.i.d.; s.c.)
with compound 11 (10 nmol/kg) or vehicle. Body weights were recorded daily and used to
administer the body weight-corrected doses of peptide throughout the study. Data are shown as
25 meantSEM in Figure 4. Compound 11 significantly decreased body weight (p<0.05).

Example 7: Total Cholesterol and HDL/LDL ratio

Diet Induced Obese (DIO) mice were treated with vehicle or compound 7 for 4 weeks and plasma

prepared from the collected blood samples. The total cholesterol, LDL and HDL were determined in
30 each plasma sample (Cobas® application notes: CHOL2, HDLC3 and LDL_C) and results are

shown in Figures 5 and 6. Treatment with compound 7 significantly (P < 0.0001, Students t-test)

decreased total cholesterol concentrations (Figure 5) and significantly (P < 0.0001, Students t-test)

increased the HDL/LDL-ratio (Figure 6).

35 Example 8: Body weight gain in high fat fed C57BL/6J mice.
Effect of 10 days s.c. administration of Exendin-4, , Compound 8, Compound 3, Compound 7,
Compound 11,Compound 12 and Compound 6 short term high fat-fed C57BL/6J mice. C57BI/6J
male mice on high fat diet (HFD) were treated (b.i.d.; s.c.) (0.5 and 5 nmol/kg) or vehicle. Body
weights were recorded daily and used to administer the body weight-corrected doses of peptide
40  throughout the study. Data are shown as mean+SEM in Figure 7.
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mean |n igure 4. signific ecre ody wei g
(p<0. 05). @"'Wa'sfﬁ%ﬁacﬁﬁ@f?%%@?ﬁ% {3 ﬁﬁﬁ_"ﬂ%ﬂ! CF%('tc?ode sl%fc@?onl nduced Chese
(D10) m ce 'Kmrsmdy siEmisdivht wiichtanedys @bdwinisiratoo witb Gaohpguriddr (1@ nmel&igssignifganly dsma
L e QR B aio T cat, o Rot 2o,
CHOL2, HDL&38aW0pndp? h@j’séﬁ"ﬂ dP@E%'P?fégﬁé?téEdsﬁ\Rﬁ/%ﬁﬁ‘% gures 5 and 6. Treatnent
W th corrpound 7 significantly (P < 0.0001, Students t-test) decreased total
chol est er Ol g,GRREA{Y: Fabd ﬁl’ilcﬁ(e(u'l:{( Baeaﬁr)arﬁrﬂid 8béHai d57BRRY micd. P <0. 0001

Students t-test) 1ncreased t LDL-rati o #ﬁre 6% 35Exan ggly
wei ght gai r97RURY giperere ‘P'b‘ﬂh'@*)fPBi’_'ﬁtdgr ARy ang: 64ypicq weigApa atd""‘t for
adm ni 20r atweeks.of Exendi n-4" Conpound 8, Conpound 3, Conpound 7 Conpound

11, Conpoun 7

5Bl 63 d?'é‘%ma%g OiiniE %‘?Hﬂ"i%& ”%(]%é %éﬁgdﬂkg?%‘f@éfgg egg% ﬁ}é@ﬁ’ "gb%"i'"fo 5
and 5 nnol /§Q§)Poynd ?/@‘hYQE‘IC - at (59dy(8iRA) ijﬁttﬁz\ﬁe(?gof’)e%?"d’@ée'ﬂ%ﬁq'Veaé’ﬁﬁntlﬁtg@d o

ad mdnl ster v'f/d'ghebﬂﬁhl WoR igtRdduced to Eetrsick dﬂsmescunfulane@tobai iitakOvas oegdunadt bytweigh-
study. Data_ar A i

2011/ 006497@?@?&%@%%%%@& 51 1? #Eﬁegutr? de (exendi n- fzf as well as
Conpour?® 8, In diegatd leamnics: QP@IPP%%ﬂatEMV w'@ﬁvtlvdaf%oﬁfe%m oefyatake duiing and
S nm):c/ kg) . t?mdm3m123and(502dmw Weridds. E‘ﬁﬁﬁmwuﬂat&ﬂcaﬁﬁd%rﬁﬁgﬁmyu?g) OBXreld;Jcl:(ed)fool;i
significant Cl eas g ose nnmo g ut
not at the T'%k %’6'5% f@dzfsaﬁ va\il‘z @?e%&) ound significantly

decr eased Hothg olgedhghe miga; (prﬂﬂw gtaysﬁ@ally é'ﬁﬂ'ﬁﬁ?ggy (PP 95)5?H1°\SF9 feed '"taEﬁﬁﬁ‘ft’)‘Be 9:

Oal gl UCOStﬁ‘e b@lmmeﬁan&ozﬁtmﬁ peAdisaENéndin-alstatibticany signdicagly (pxoltsplediicetl f ed
C57BL/ %Jat ? ﬁgr%e érol erance test (OGIT) was performed after

subj ect MEkTRAl I B2 %our s of 10fasting. At 2, 4, 6, 8 10 and 12
hour s after Conmpound 7 or vehicle dosing an initial bl ood sanpl e were taken

(t=-0 M n).EdampRai Rittert WA sObcutaitols aimMistaitioh ofGWGLPE! 4gbnBt Egin- Was
given. BG Ievelf’§1were t=30 mn, t=60 mn and t=90

mn. | mredi RAURAY1 L8PSR %Z&HF%@%E%‘ 'éfpfeédefilm'gm mals were sacrificed by

CQ2. anesthesia followed by cervical dislocation. The study shows that
subcut ajze oUsteaiTs Weskd tRatnfht ¥ rhibe m%'ﬂéim%n@b@e@@h Ikgét dt@driab Wéé’f&tdnﬁr im
3F5£Sggst g: %%gr?%ézsg:b&rlt;v I%clé%%? 10 nmo sg g(%g m-gse A mol/kg le:ompgun%r:h (t)vwce daily

for 3 weeks on lipids (Figure 11). The effect was measured on LDL, HDL and triglycerids (CHO:

Total Cholesterol; HDL: High Density Cholesterol; LDL: Low Density Cholesterol; TRIG: Triglyc-

erides; HDL/LDL: Ratio between HDL and LDL).

40

45



6, 8, 10 and 12 hours after dosing in high fat fed C57BU6J m ce. Exanple
10: Food intake in young | ean and ol d obese C57BL/6J m ce. C57BUGY
m ce wer eworror/dosgh fat diet for lldays and C57BUBJ ni cecwmmrommosnddi gh fat
diet for 52 20 weeks. On the day of the experi ment, the mce were wei ghed

and treate tions end r. Vehi cI t t=0
h (8:00) ag%" %‘PH i’gﬂfn %’3@ degredng °£PEf§FR7'°!a L L ‘%%ﬂ'? ‘f‘”%} cenesd B ghed
f ood were 009 éldmﬁ@dﬂ)t whiethe rﬂtleéiDaMLwaeer@ﬁﬁﬂdeﬂégmflearﬂla)ﬁd< DﬁQBKBQW% The
neasur ed bmmﬂ%mlsb&%ldem ridk ﬂﬁlcgt@pfar I@Jah%ﬁsebselTheZme flighét. thé Zatid\He Rker

hours. 25I th un st at istically significantly
( p<0. 05) %%d’){ g%%‘%’*ﬁaﬁi l?g?eaiﬁ"i"ﬂ‘ﬁn?“ﬁaépt?bf 0-8, 0-12 and 0-24 tine
peri ods5 Exendl n-4 statistically significantly (p<0.05) reduced food intake

during the Q(al?n l@fﬂEﬁQct%fcgmiwguﬁd"‘fil &k RépatddTR cRAP &iation. | N the 0' d obese

T AL s S QEMABSEAY e b
st ati sti caldfhepugnGiiR-t agdnisys €xprdin-@2)d liraglutide oFré0 thedable ittarkebsemedithbt the rapk
periods. Expimle, f R 13 REYER >S BBRHEABE 9 Y Dx AUt $:3! dx@hdifth and

G u@.P-1 agoni Isot og)" Eu%%ﬁﬁou on gl plééj? I n SB(gweeks | gh th D et féedgrcli

m ce. 3‘9Eff'é?9!“t'6?('r§b‘ﬁ@éks treatnent of mice that have been on 30 weeks High
Fat Diet for 30 weeks prior treatnent (s.c.) with vehicle (PBS), 10 nnol/kg

exendi n-4 %na@ ng rdrP\M kegulm%gse]rgegt&’th%% da&AM’P lfegﬁong'e mg{ﬁgﬁ)&nt:érﬂﬂaﬁ&s

(Figure 11) was neasure yCeri d

Total Chol ¢¥tcrinin;copygst tophghis M@@W%WEBM% c"3I_'BL Low Density

Chol esterol; TRIG Triglyceri des HDULDL: Ratio between HDL and LDL). 40
WO 201]1/ OOGIAég?PCE{u K2R ¢ (Y decr eased

chol est erol )
si gni fi cant
0.001) (Fic¢
di sease. T
ot her cardi

)

antly (p <
cator for heart
irt attack or

Compound pund 11 on

Hepat ocyt ¢ | agonist with
respect to il No 2 SeeKA ) GLP- 1 agoni sts
exendi n-4 @WENen ' ; 4 able 1t e€an obserwed that the rank
order of p¢ glllcagon > g)rrpound 44 > oxyntonodulin >"
exendi n-4 § Fi nal I Yy, no downi regul ation was

observed off

contrast td@
Wi ght of
t reat ment

o .
nse1%ﬁ5the hl?&ﬁ7concen?98a’[|ons which is in
t het hG uR HEKZ2O3 cel | sy, gExanpl e 13: Liver
ce reat ed fg_ 2 V‘éek Repeat ed

< dc’ual Au f—" 1 agoni Sts such as Conpound
11 do 20not in I°‘1 ver size®(enlarged or shrunken)
conpared with the : G uGP-1 agonists conpound 1 (Figure
12). Exanple 14: HbAlc in db/db mce after 28 days D abetic (db/db) mce
were treated with vehicle or conmpound 11 for 4 weeks, and HbAl c¢ was

25det er m neEkampess Civer Weight 6fat57cHealty Gontrdl Mteé')'rehﬁedﬁrdl Wedlsood sanpl es (20

pl) ol eCtﬁth@&’F&éﬁ.{ﬂgwe Jﬁfomgqcmg%sm@ﬁ# BRGREA BALE shéh JelcifoBurkH dEe

subtracting i1t
start & tr@h@'\'ﬁaﬁ*ﬁe to P'&ﬁ’f’ﬂﬂlﬁ‘ﬁu"er@'zﬁ%"'a&ﬁed@' Rien) qf’r"é‘&fﬁﬁ’é‘ﬁtf‘ t% RoR- aEYJﬂ‘Eé)EﬁﬂH 11
decr eased AdhidLr1a§onistd @mpbueen(Figure 122 = 0. 03; Students t-test) conpared to

vehi cl e.
Example 14: HbA1c in db/db mice after 28 days
Diabetic (db/db) mice were treated with vehicle or compound 11 for 4 weeks, and HbA1c was
25 determined (Cobas® application note: A1C-2) in whole blood samples (20 pl) collected from the
treated mice. Results are shown in Figure 13. The AHbA1c (%) was calculated for each mice by
subtracting its HbA1c (%) at start of treatment from HbA1c (%) at 4 weeks. Treatment with
compound 11 decreased AHbA1c (%) significantly. (P = 0.03; Students t-test) compared to vehicle.
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WO 2011/ 006497PCT/ DK2010/ 000099 CLAI M5 1. A conmpound having the formul a:
5R1-Z-R2 wherein RlL is H C 4 alkyl, acetyl, fornyl, benzoyl or
trifluorosoepuloeedd2 is OH or NH2; and Z is a peptide haecm@r2as/dooraul a |
10

H s- X2-d n-d y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- Al a-
X20- X21- PheVal - X24- Tr p- Leu- X27- X28- Al a- X30; (1) wherein 15X2 is selected
fromA b arGLAMB: X12 is selected fromLys, Arg or Leu; X16 is selected

fromArg and X AdompotndRdvitgitiekoiiubn Arg and X; X20 is selected from Arg,
H's and X; 20X21 is selected fromAsp and A u; X24 is selected fromAl a and
X; X27 is selected fromLeu and X; X28 is selected fromArg and X; X30 is X
or is abserR:Z-Bbwherein at least one of X16, X17, X20, X24, X27, X28, and
X30 is X; and wherein each residue X is independently selected fromthe

group consisting_pf GQ.u, Lys, Se S u, .Dpr_and Orn; 30wherein the
si de chain "(ﬁe"ﬂ'?Rl @5591%@{Iagestﬁtfragny%ﬁrgo%ﬁ}rﬂé@?%cgg o a lipophilic
subst it uentR%ie@HgNthe fornula: (i) Z1, wherein Z1 is a lipophilic noiety

conj ugat ed gyraEL bynth@nbliR the fm@dpi n of X or  (ii) Z172, wherein Z1 is a
| i pophilic noiety, Z2 is a spacer, and Z1 is conjugated to the side chain
of X vi'® Z2; 35 with the proviso that Z is not

HSQGTFT SDY SHYXDSIKGieTha Biae TimeSar-Ayp-ByrtHer-KAMDAEWASRX 16-X 1 ZAAIp S22 5B di ng

to claiml yhebeirf Q&9 BRiLxY gFai d residues X is independently sel ected
from Lys, u and C%/s. 4(3(
wherein
15 X2 is selected from Aib and Ser;
X12 is selected from Lys, Arg or Leu;
X16 is selected from Arg and X;
X17 is selected from Arg and X;
X20 is selected from Arg, His and X;
20  X21is selected from Asp and Glu;
X24 is selected from Ala and X;
X27 is selected from Leu and X;
X28 is selected from Arg and X;
X30 is X or is absent;
25  wherein at least one of X16, X17, X20, X24, X27, X28, and X30 is X;

and wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser,
Cys, Dbu, Dpr and Orn;

30 wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein 2" is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z2'Z2 wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X
via 7%

35
with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu)-AAHDFVEWLLRA.

2. A compound according to claim 1 wherein one or more of said residues X is independently

selected from Lys, Glu and Cys.
40
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WO 2011/ 006497PCT/ DK2010/ 000099 3. A conpound according to claim1 or claim
2 wherein: X16 is selected fromdu, Lys and Ser; X17 is selected fromLys
and Cys; wo201106497s sel ected fromH s, Lys, Arg and Cysrrmi2dbiamomel ect ed
fromLys, Qu and Ala; X27 is selected from Leu and Lys; and/or X28 is

sel ected from Ser A conp d acgordl ng to any one of clains

1 to 3 wherein the (QBTqa?féorh%gfo ?‘r'ﬂﬂa?r MOIFES 100ne or nore of the
fol | owi ng Ut seiciedfromdBlurlys antl@ern X2 |s A| b and X17 is Lys; X2 is Aib and

X17 is Q/S,x1),(25§e‘fecéldbroﬁﬂqsmy§ Cys; X2 is Aib and X28 is Lys; 15 X12 is
Arg and X17 1S Ley and X17 is Lys; X12 is Lys and X20 is Lys;
X12 is Lys )gﬂdsﬁéeftﬁd.{mﬂ)'bs Lys, Arg a'ﬁl‘g Sis Lys and X17 is Lys; 20X16 is Ser
and X175i s X2¢ds sektedifromllys, Glndnd@8, i s Lys; X17 is Lys and X21 is Asp; X17

is Lys and )églfsée%cgdlﬁom)ﬁ%zah§ulsy§nd¢d}ld X27 is Leu; 25 X17 is Lys and X27 is
Lys; X17 is Lys and X28 is Ser; X17 is Lys and X28 is Arg; X20 is Lys and

X27 is Leu: ﬁﬁsq*%teﬂéfﬁmaﬁ?a%?"q WS{eu; 30X2 is Aib, X12 is Lys and X16 is
Ser; X12 is Lys, X17 is Lys and X16 is Ser; X12 is Arg, X17 is Lys and X16

is du; X16, d
a1 s g u syl t°"’%°ﬁ@§fn%ﬁ"&%’é&’.%“§‘ab e gsbact s BUARS

and x240 |S°E9§‘m9(f7’ffh§fq_' wing sombinationsaf regiyesiog i s Ser: X17 is Lys, X27 is
Leu and X2&2iisAiBragd X17 is Lys;

X2 is Aib and X17 is Cys;
X2 is Aib and X20 is Cys;
X2 is Aib and X28 is Lys;
15  X12is Arg and X17 is Lys;
X12 is Leu and X17 is Lys;
X12 is Lys and X20 is Lys;
X12is Lys and X17 is Lys;
X16 is Lys and X17 is Lys;
20 X16is Ser and X17 is Lys;
X17 is Lys and X20 is Lys;
X17 is Lys and X21 is Asp;
X17 is Lys and X24 is Glu;
X17 is Lys and X27 is Leu;
25 X17is Lys and X27 is Lys;
X17 is Lys and X28 is Ser,
X17 is Lys and X28 is Arg;
X20 is Lys and X27 is Leu;
X21 is Asp and X27 is Leu;
30 X2is Aib, X12 is Lys and X16 is Ser;
X12is Lys, X17 is Lys and X16 is Ser,
X12 is Arg, X17 is Lys and X16 is Glu;
X16 is Glu, X17 is Lys and X20 is Lys;
X16 is Ser, X21 is Asp and X24 is Glu;
35 X17is Lys, X24 is Glu and X28 is Arg;
X17 is Lys, X24 is Glu and X28 is Lys;
X17 is Lys, X27 is Leu and X28 is Ser;
X17 is Lys, X27 is Leu and X28 is Arg;
X20 is Lys, X24 is Glu and X27 is Leu;
40 X20is Lys, X27 is Leu and X28 is Ser,
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X20 is Lys, X24 is GQu and X27 is Leu; 40X20 is Lys, X27 is Leu and X28 is
Ser; WD 2011/ 006497PCT/ DK2010/ 000099 X20 is Lys, X27 is Leu and X28 is

Arg. X16 we 28a006420 is His, X24 is Gu and X27 is Leu; PCTXKR0i0g000098, X20
is Hs, X24 is Gu and X28 is Ser; X17 is Lys, X20 is Lys, X24 is Qu and

X27 is Leu;_or 5X17_1s S Q is Lys, X24 is Qu and X27 is Leu. 5. A
conpound ac%%?r'ﬁl“f?gxpo'sé%a'&?é%d‘fp“tghe precedi ng cl ai t5 wherein the peptide
of fornmul a X16098¢érakK2is biid, ¥2bn&ShaandX27dclied; of the type conjugated to the

[ pophi 11 ¢ 415 st wails 1l 864 @ chosROAG scording 1o claim 5 wherein the
peptide contains oply one Lys residuye, only one Cys residue or only one Qu
resi due, an’él”\/!?]la\fse?(ﬁ}/‘?l"rlés- Ixiz%ﬁpﬁﬁ’ PR AL UDSTY Pluent is conjugated to that

resi due.5 7X174s Compeuisdysc@disdbingnd ¥27aimyewne of the precedi ng cl ai ns
wherein the peptide sequence of 15fornmula | conprises one or nore

i ntranol ecul ar bridges. 8. A conpound according to claim7 V\he‘%ﬁg n sa]i?l

i ntranol ecu®ar b PYEROUNS 2gegrdnRg 40 B Qe Qhthe Reecedingr'aims WRgrelgthe RESTIAGAT fRsmuail o
resi dues whiontainaogly sepamiab acld bithé type eorfugiated tetbe timphitic $ubstitiénbear am no aci d
sequence of forrmula I. 20 9. A conpound according to claim8 wherein the
intranol ecul ar bridge is formed between the side chains of residue pairs 16
and 20,1017 @&nd 24 comprpuphaccouingde claim %W'?’B?hePGPt'dﬁ\CE’Bﬂ'B%&’HHm}fc‘d’BF"(ﬂng P any
one of cl aide Cfs rasidle vh@ieone Gllesidué, raadwheeidltiar lipbphildgebstitueat i2 Eadigatel ta tate
or a lact arrrlegi&neg. 11. A compound according to any one of clainms 7 to 10
wherein the Thitanmol ecul ar bri dge involves a pair of residues wherein:

X16 is Gu and X20 is Lys; 30X16 is Qu and X20 is Arg; X16 is Lys and X20
is Qu; or X16 i&cdwmbundaccsiihgitsafy dhe of the preceding didimé\vheraindheibtidessegliance of

Sor s T o) Br] cObribed oft b mad datholtb ferBdyel2t 19 ASPL or XAT TS Lys and
8. A compound according to claim 7 wherein said intramolecular bridge is formed between the
side chains of two amino acid residues which are separated by three amino acids in the linear
amino acid sequence of formula |.

20
9. A compound according to claim 8 wherein the intramolecular bridge is formed between the
side chains of residue pairs 16 and 20, 17 and 21, 20 and 24, or 24 and 28.

10. A compound according to any one of claims 7 to 9 wherein the intramolecular bridge is a
25  salt bridge or a lactam ring.

11. A compound according to any one of claims 7 to 10 wherein the intramolecular bridge
involves a pair of residues wherein:
X16 is Glu and X20 is Lys;
30 X16is Glu and X20 is Arg;
X16 is Lys and X20 is Glu; or
X16 is Arg and X20 is Glu;

X17 is Arg and X21 is Gly;
35 X17is Lys and X21 is Glu;

X17 is Arg and X21 is Asp; or

X17 is Lys and X21 is Asp;

X20 is Glu and X24 is Lys;
40 X20is Glu and X24 is Arg;
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X20 is Gu and X24 is Lys; 40X20 is Ju and X24 is Arg;, WO

2011/ 006497PCT/ DK2010/ 000099 X20 is Lys and X24 is Gu; or X20 is Arg and
X24 is QWO 2XP06497G u and X28 is Lys; 5X24 is G u and X2@/DIKQ0AV@Po9X24 i s
Lys and X28 is GQu; or X24 is Arg and X28 is Gu. 12. A compound accordi ng

to any one 1he pr di | ai ms wherein at | east one of X16, 10X17, X20
and X28 is )g%)rﬁ; Eyﬁaﬁ%gg&?g ézlgl'lolgpophi lic substituent. 13. A conpound accordi ng

to any one X30ighwiand X24 is3I4,0 wherein X30 is absent. 14. A conpound
according to any one of clainms 1 to 10 wherein X30 is present and is
15conj ugateg to | i hilic substituent. 15. A compound according to any
one of the ’%r“é%@@ﬁ?a&g?&i% wherei n the conpound has just one lipophilic
subst i t PentX24ds Gyaod XRis A1G, 17, 20, 24, 27, 28 or 30, preferably at

posi tion 16xo4kd | Arand®os Ragib;ipul arly at position 17. 20 -16. A conpound

accordi ng t)? ané onge(?%.(r:élai ms 1 to 14 wherein the conpound has precisely
two | i pophi¥a%s SYRIPPPRBENY, each at one of positions 16, 17, 20, 24, 27,
28 or 30. 17. A conpound according to claim 16 wherein the conpound has

l'i pophi l'i ¢ gubstA tatRsuid Qéco%ﬁlg(?@bﬂy'dﬁ@%fﬂa@ preBEbirg/clairh whéldin 2Pieast Gnarork 184, 16
and 27, 16r?gnd 28 or)?éfs and 3(;’ atl. 17 .landb%. 7 and 24, 17 and 27, 17 and
28 or 1P arfdl73%20 2pd X728 isgogiugared 93 lipaphilispubsifient, v 58 or 20 and 30: at 24 and
27, 24 and 28 or 24 and 30; at 27 and 28 or 27 and 30; or at 28 and 30.

18. A conpoynd a&e&ﬁﬁyuﬂaaécgrdﬁfb% Bylone BPMAIRS 11410 WRUrEH X80 is3Bsdri- Z- R2 wher ei n
Rl is H Cl-4 alkyl, acetyl, fornyl, benzoyl or trifluoroacetyl; R2 is CH

or NH2; 35and Z is a peptide having the formula Ila
H s- Al b- G nt4d y-Abompgelard ddeordibgite dypnd pf cldims -1Xd 20 Wiyareih X80 BppesEdt@nXis7- Al a- Al a

- X20- X21§ Ph%\&(@#%%%-a'ﬁ{ siednbplient28- Al a; (1la) 40 wherein WO
2011/ 006497 10))8%0%%5 X12 is selected fromLys, Arg and Leu;
15. A compound according to any one of the preceding claims wherein the compound has just
one lipophilic substituent, at position 16, 17, 20, 24, 27, 28 or 30, preferably at position 16, 17 or 20,
particularly at position 17.
20

16. A compound according to any one of claims 1 to 14 wherein the compound has precisely
two lipophilic substituents, each at one of positions 16, 17, 20, 24, 27, 28 or 30.

17. A compound according to claim 16 wherein the compound has lipophilic substituents at

25 positions 16 and 17, 16 and 20, 16 and 24, 16 and 27, 16 and 28 or 16 and 30; at 17 and 20, 17
and 24, 17 and 27, 17 and 28 or 17 and 30; at 20 and 24, 20 and 27, 20 and 28 or 20 and 30; at 24
and 27, 24 and 28 or 24 and 30; at 27 and 28 or 27 and 30; or at 28 and 30.

18. A compound according to claim 1, having the formula:
30
R'-Z-R?

wherein R' is H, C, alkyl, acetyl, formyl, benzoyl or trifluoroacety;
R?is OH or NH,;

35 and Zis a peptide having the formula lla

His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala; (l1a)

40 wherein
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X16 is selected fromSer and X; X17 is X; X20 is selected fromH s and X;
5X21 is selected fromAsp and Qu; X24 is selected fromA a and Qu; X28 is
sel ect ed woam18m®5497Lys and Arg; and wherein each resi dueCKnRoiomependent |y
sel ected fromthe group consisting of Au, Lys, and Cys; 10 wherein the

side chain t one residue X is conjugated to a |ipophilic
substi t uent {?d ﬂ%c??dﬁ@"?lﬁ'rsr({fpgnglﬂeu (i) Z1, wherein Z1 is a lipophilic

noi ety conjXtfds exleatid fernt Ber apd Xt he si de chain of X or (i) z1z2,

wherein Z1 k¢ ,@XI i poph| lic ITDI ety, Z2 is a spacer, and Z1 is conjugat ed to
t he side chal n_of ‘K}(ﬁ’ 19 A compound according to claim1 having the
formul a: RIXP.gEelege is H Cl.4 alkyl, acetyl, fornyl, benzoyl or

trifl uorfoacxatis selMedfmﬂ%pcandlﬂHZ and Z is a peptide having the formula Ilb

25Hi s- Ser'@(ﬁu?séfecTéUf‘oﬁhﬂth&Gﬁer Asp- Tyr - Ser - X12- Tyr - Leu- Asp- X16- X17- Al a- A
| a- X20- X21- Phe- Val - X24- Tr p- Leu- L eu- X28- Al a; (11b) wherein X12 is

sel ect ed frm'iﬂe"t%f@"h% lLVé@" A¥x16 is selected fromSer and X: X17 is X
X20 i s sel eartdenhefeiroenachiresidaa ® isindef@idantly saddctecitfech the goup\sqnsisting «BGI, Lye24nd s
selected fr Ala and Ju; 35X28 is selected from Ser, Lys and Arg; and
wher ei n each tesidue X is independently selected fromthe group consisting
of Glu,1q_ys, and Cys;

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the

formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z2, wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

15 viaZ2
19. A compound according to claim 1 having the formula:
R'-Z-R?

20

wherein R' is H, C14 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
R%is OH or NHy;
and Z is a peptide having the formula llb

25  His-Ser-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-X16-X17-Ala-Ala-X20-X21-Phe-
Val-X24-Trp-Leu-Leu-X28-Ala; (llb)

wherein
X12 is selected from Lys, Arg and Leu;
30 X16is selected from Ser and X;
X17 is X;
X20 is selected from His and X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Glu;
35 X28is selected from Ser, Lys and Arg;
and wherein each residue X is independently selected from the group consisting of Glu, Lys, and
Cys; '

wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
40 formula:
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wherein the side chain of at |east one residue X is conjugated to a

| i pophilic substituent having the 40fornula: WO

2011/ 006490RCTI/MEAHO10/ 000099 (i) Z1, wherein Z1 is a | ippoK22bicoonevet y
conjugated directly to the side chain of X; or (ii) Z1Z2, wherein Z1 is a
o POV & AR s B abe R e Shfiadiy prechiBiELtethah Qe /i ©f de chain
HSQGTFTSDYSKYE 128 whetdin@de e irpbilic moiglyLd’)is AspaorvEwW 1 Rrconfiigaied f the sigechain of X
according t gzl; aim 18, having the formula: Rl-Z-R2 10wherein Rl is H G4
?ls kgl ioegf ?ééthﬁg%%g‘sq thgtbqeigﬁgﬁ-}sgocﬁéréb%H\?Eé’sa-%ﬁ-}exédec%yf-ys-ew-ﬂHHWEWL?HR. z

Hi s- Ai b-83 n-d y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser- X17- Al a- Al a
- X20- X21- Phayl SVal & 3gduld RecbfeitigSLaittd; Mlving tideiRii? X12 is sel ected from Lys
And Arg; XI7'is X, 20X20 is selected fromH's and X; X21 is selected from
Asp and Qu; X24 is selected fromAla and A u; X28 is selected from Ser,

Lys and Argr'-aRH wherein each residue X is independently selected fromd u,
Lys, and Cys; 25 wherein the side chain of at |east one residue X is

conjugated to a |jpophilic substituent having the fornula: (i) 21,
wher ei nl0z1 wherein R 55{39@4 3ligyl, peetdt (mavh PERAPM B ETHPPREM:y to the side chain of
X; or R?i§ OH)or KHZ2, wherein Z1 is a lipophilic noiety, Z2 is a spacer,

and Z1 is conj . . ' \ in of X 30via Z2. 21. A conpound
accordi ng t%‘g(#g?kgrﬂggRﬁ\é&qﬁgbﬁggpgr mula: R1-Z-R2 35 wherein RL is H G _4
al kyl, acetyl, fornyl, benzoyl or trifluoroacetyl; R2 is OH or NH2; and Z

is a pepti deishavGIRG-he-FhermitEér-AspiTyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-X20-X21-Phe-
15  Val-X24-Trp-Leu-Leu-X28-Ala; (llla)

wherein
X12 is selected from Lys And Arg;
X17is X;
20  X20is selected from His and X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Glu;
X28 is selected from Ser, Lys and Arg;
and wherein each residue X is independently selected from Glu, Lys, and Cys;

25
wherein the side chain of at least one residue X is conjugated to a lipophilic substituent having the
formula:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z% wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X
30 viaZ.
21. A compound according to claim 19, having the formula:
R'-Z-R?
35

wherein R' is H, C1 alkyl, acetyl, formyl, benzoyl or trifluoroacetyt;
R?is OH or NHy;
and Z is a peptide having the formula lllb
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WO 2011/ 006497PCT/ DK2010/ 000099

Hi s-Ser-d n-Ad y-Thr - Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser - X17- Al a- Al a
- X20- X21-whevaloox®4- Tr p- Leu- Leu- X28- Al a; (111b) wher ei nPEXDK208/®ed%ect ed
fromLys and Arg; X17 is X; X20 is selected fromH s and X; X21 is selected

from Asp and u,. X24_is selegted fro n u; .1 i from
Ser, Lys aH'(’is’g?’(f'"%%T'\‘/f/fs?é'Fg'Jihﬁg%rﬁsl’?'ﬁyfég%'@%J@'&r'ﬁ%u%sﬁ%eﬁgﬁzé}]ﬁ'?@&?é’?(g?:‘? g%' from
A u, Lys, avelXe}Ip-lehdeeXa8-Ale(ill)de chain of at | east one residue X is
conjugated to a lipophilic substituent having the formula: 15(i) Z1,
wherein Z1 is a lipophilic noiety conjugated directly to the side chain of
X; or (ii) WE®" wherein Z1 is a |ipophilic noiety, Z2 is a spacer, and Z1
i S conj Bgatxit is seldched fohdes ahdAny; of X via Z2; with the proviso that Z is not
HS@ETFTSDYS%\;L%),@- K( Hexadecanoyl -y- G u) ) - AAHDFVEWLLRA. 2022. A conpound
according to claim 20, having the fornula: Rl-Z-R2 wherein R1L is H,
Cl_4 al kyl ,XQdesejgctedfiopyilie andinzoyl or trifluoroacetyl; 25R2 is OH or NH2;
and Z is a xpaps seletdadronasptane Giwr nul a | Va

Hi s- Al b-Ad nz{d.v- -Phe- Thr- - AsP- Tyr - Ser - X12- Tyr - Leu- Asp- Ser - X17- Al a- Al a
-Hi s- X21- Ph&eg\%?%kdfgﬁ-@géqféﬂl X28-Ala; (lva) 30 wherein X12 is selected
from Lyl antR84s gplectedfromsSeg;LysandArgixo1 js sel ected from Asp and d u; 35X24

i s sel ect edanlimpereN eacRrgidGk Xis Nddpehdentyedetstteeidrofr @) LSsrandOys; and Ar g;
wherein X is selected fromthe group consisting of Qu, Lys, and Cys;

and wherein the side chain of X is conjugated to a |ipophilic substituent
havi ng t he wherei thg side chain of at least one residue X is conjugated to a lipophilic substituent having the

formula:
15 (i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) Z'Z2 wherein Z' is a lipophilic moiety, 2* is a spacer, and Z' is conjugated to the side chain of X
via Z%
with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoyl-y-Glu))-AAHDFVEWLLRA.

20 22 A compound according to claim 20, having the formula:
R'-ZR?

wherein R'is H, C14 alkyl, acetyl, formyl, benzoyl or triflucroacetyl;
25 R?is OHor NHy;
and Z is a peptide having the formula [Va

His-Aib-GIn-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-X12-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-X21 -Phe-Val-
X24-Trp-Leu-Leu-X28-Ala; (IVa)
30
wherein
X12 is selected from Lys and Arg;
X17 is X;
X21 is selected from Asp and Glu;
35 X24is selected from Ala and Glu;
X28 is selected from Ser, Lys and Arg;

wherein X is selected from the group consisting of Glu, Lys, and Cys;

and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
40 (i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
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40(i) Z1, wherein Z1 is a lipophilic noiety conjugated directly to the side
chain of X; or WD 2011/006497PCT/ DK2010/ 000099 (ii) Z1Z2, wherein Zl1 is a
| i pophi | iwOroiley497Z2 is a spacer, and Z1 i s conjugat ed PCoO/DK2E108100@9Chai n
of X via Z2. 23. A conpound according to claim?21l, having the forrmula: 5

R1- Z- R2 wher.ein, is H. Cl-4 al kyl cetyl, f .. _benzo . .
trifluoroact gjk '%"ﬁ"&ﬁ&-ﬁ %‘PPNE&';“X"E%%S %g‘fdg erag'E)e t'? %oéuuﬁg\# kogtﬂgf‘ ﬁ'ge ?'Bafnrﬁj Ixa

| Vb viaZ".

Hi s- Ser-d n-d y- Thr- Phe- Thr - Ser - Asp- Tyr - Ser - X12- Tyr - Leu- Asp- Ser- X17- Al a- Al a
- Hi s- X21- Phe- Val X24- Tr p- Leu- | ey- X28- .. (1LVb) 15wherein X12 is selected
from Lys an%' Ar df: C%pP”F‘éa%?rd?ﬁo %%’méll @%angdh?%g?ﬂ?%sp and Gu; X24 is

selecte® from A a and Au 20X28 is selected from Ser, Lys and Arg; wherein
X is selectgdygzomthe group consisting of Gu, Lys, and Cys; and wherein
the side chain of X is conjugated to a |ipophilic substituent having the
formula: (i) Z1, wherein Z1 is a lipophilic noiety conjugated directly to

t he side chetieneioR' iXH, Gi.s &6/ iadtyl AFR), bewoyleir trifliddroacetyl | i pophilic moiety, Z2
is a spacerg?;2Bf offHi;S conjugated to the side chain of X via Z2; with the
proviso that Z 1s nof’ HSQGTFTSDYSKYLDS- K( Hexadecanoyl -y- G u) ) - AAHDFVEWLLRA.
30 24.10a @gdsAAeRiide BRRgEe ogUAMVPone of the preceding claims wherein the
peptide of formula | has the sequence: HSQGIFTSDYSKYLDSKAAHDFVEW.LRA,

HSQGTFTSDY S s DIKSA Bl RAS e 3Ay ! R PR RO MR RAS-x21-Phe-Val-
HSOGTFTSDY A P e e e B R AR P T A o x21-Phe-va
HSQGTFTSDY Stéft ket oeXABra: D) HSOGTFTSDYSL YL DSKAAHDFVEW LRA: 40
HSQGTFTSDYSKYLDSKAAHDFVEW.LRAK; WD 2011/ 006497PCT/ DK2010/ 000099

HSQGT F%FjggY%k%gKAAHDFVEV\L LSAK HSQGTFTSDYSKYL DSKAAHDFVEW.KSA,

HSQGTF Y KAAHDFVKWLLRA; HSQGTFTSDYSKYLDSCAAHDFVEW.LRA;
X12 is selected from Lys and Arg;

X17 is X;
X21 is selected from Asp and Glu;
X24 is selected from Ala and Glu

20 X28 is selected from Ser, Lys and Arg;

wherein X is selected from the group consisting of Glu, Lys, and Cys;
and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:
(i) Z', wherein Z'is a lipophilic moiety conjugated directly to the side chain of X; or
25 (i) Z'Z2 wherein Z' is a lipophilic moiety, Z? is a spacer, and Z' is conjugated to the side chain of X
via 2% _
with the proviso that Z is not HSQGTFTSDYSKYLDS-K(Hexadecanoy!-y-Glu))-AAHDFVEWLLRA.

30
24, A compound according to any one of the preceding claims wherein the peptide of formula |
has the sequence:
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSKYLDKKAAHDFVEWLLRA;

35 HSQGTFTSDYSKYLDSKAAKDFVEWLLRA,;
HSQGTFTSDYSKYLDSKAAHDFVEWLKRA,
HSQGTFTSDYSKYLDSKAAHDFVEWLLKA;
HSQGTFTSDYSRYLDSKAAHDFVEWLLRA;
HSQGTFTSDYSLYLDSKAAHDFVEWLLRA;

40 HSQGTFTSDYSKYLDSKAAHDFVEWLLRAK;
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5 HSQGTFTSDYSKYLDSCAAHDFVEW.LSA; HSQGTFTSDYSKYLDSKAACDFVEW. LRA;
HSQGTFTSDYSKYLDKSAAHDFVEW.LRA; H- Ai b- QGTFTSDYSKYLDSKAAHDFVEWLL SA;

H Al b- QCIWWOSDMBIKYI9DSKAAHDFVEW.LSAK; 10 H- Al b- QGTFTSDY SK¥LDBHAARMOMAY L RA;
H Al b- QGTFTSDYSKYLDSKAAKDFVAW.LRA; H Ai b- QGTFTSDYSKYLDSKAAHDFVEW.LRA,;

H Al b- QGT F%ggww QGTFTSDYSKYLDSKAAKDFVAW.LSA 15

H A b- QGTF : b- QGTFTSDYSKYL DKKAAHDFVAW. L RA;

H A b- QGTFTHSINGRTISDYRIOAPHFHAANDFSEWLKSA| b- QGTFTSDYSKYL DSKAAHDFVKWL.L SA;

H- Al b- QGTF g fisBSKERMIERFANDFSAWLZRAH Al b- QGTFTSDYSKYLDSCAAHDFVEW L SA;
H Al b- QGT F%g@gﬁﬁw&&% Al b- QGTFTSDYSKYLDKOKAAECDFVEW. L RA;

H A b- QGTF L R b- QGTFTSDYSKYLDSKAAKODFVEOWNLLRA; 25
H Ai b- QETFTFSIGHYISDIRKAPFCAAHDMEMAL S8

H- Al b- QGTF S sBPK kY ARAATDATRIAIRRA; 25. A conpound according to any one
of the precedi | ai risd eptide of formula | having the
sequence: ﬁ%égmw%&ﬁBBVﬂLm

HSQGT FT SDY SKARRGFFTIREXBRFMEMAAHDEVEMBOSAF TSDYSKYL DSKAA- K* - DFVEW._LRA;
HSQGTFTSDY SKXh! BYYRVLo 4K A AR FVERRES - SDYSKYL DSKAAHDFVEWL L - K* - A; 35
HSQGT F%gDYSRYLD - K* - AAHDEVEW | RA: \}A@@ETSDYSLYL DS- K* - AAHDFVEW.LRA,;

HSQGTFTEDY SKAP ISR ASBE TV D $EMAROF TSDYSKYL DSKAAHDFVEW L SA- K* :
HSQGTFTSDY KX b RBKARASDF SRV D SCA/BBF VAN LHBEGT FTSDYSKYL DSKAAHDFV- K* - W.LRA; WD

2011/ 00649 10CH XRILH ARONIIHSRFVERIDURKYLDS. C - AN-DFVEVLLRA
LDS- Cf - AAH

HSQGTFTSDYSKY! DFVEW LSA;  HSOGTFTSDYSKYLDSKAA- C* - DFVEWL.LRA;
HSQGTFTSDY $KARIGHFTSRXBSERRFAARIDFVEWELKA - 0GTFTSDYSKYLDS- K* - AAHDFVEW. L SA:
H A b- QGTFTISRY WLLBAAI b- QGTFTSDYSKYLDS- K* - AARDFVAW. L RA;

H Al b- QGTF AP QGASDXSKXPREAAHRIMAVLLBAA] b- QGTFTSDYSKYLDSKAA- K* - DFVAW.LSA;
H A b- QGTF TSRS HFISEASRPEDSMAHDEVEWLLBAAI  b- QGTFTSDYS KY LD- K*- KAAH D

FVAWLLRA, H Al Q- A = VEWLLSA,

H- Al b- QGTF%%B‘?Q%%W@ "SPLAl b- QGTFTSDYSLYLDS- K* - AAHDEVEWLLSA:
H A b- QGTFTHAPQRFTAISDYSL AQHAMHRIVEWLLEAAI b- QGTFTSDYSKYLDSKAA- C* - DFVEW.LRA;
20 H Aidy- QG kibh&HESDVSRYL ;
H Al b- QGT FE%WWWLL Al b- QGTFTSDYSKYLDSK* AAHDFVEOW.LKOA
H Al b- QGTF K \Y LRA, Ai b- QGTFTSDYSKYLDSKOAAHEOFVEWL.LK* A,
or 25 H A H-OGIFAHITRONS EWLLRA. wherein "*" indicates the

pﬁsi tion STH-ﬂide@fm DYSKYBOSRAAHDFME)WLRR)A Cﬁngound gccorgi ng ':10 any (ige of
t he preceding.c a hydrocarbon chain having to
24 C atoms,H'%G'éﬁ%o\gggﬁgw(%b{éﬁg%’c atoms. 30 27. A conpound

accor diad%g thADIQETATSD YRKXELRSK)AAHE(EVEVWMbWA®ANOY| , 2- but yl oct anoyl ,

t et r adecanqyhip-dErAtey8ROVDSKEMERRoERIORA, oct adecanoyl or ei cosanoyl
noiety. 28. A conpound according to any one of the preceding clains

wherein Z2 is or conprises one 350r nore amno acid residues. 29. A
conpound ac25or di Agpripwucd adcarding toveryrani of 12 pieseding,claiing cormriging @ -paptide §f fopoyly s
residue, orrayidg RBkBQRh&PaNoyl, 4-am nobutanoyl, 8-am nooctanoyl or

8-am naq: 3, 6- di oxaoct anoyl _ noi 011/ 006497PCT/ DK2010/ 000099 30. A
corrpourﬁﬁ’ ac'é%Q%TFJE%{%KXKé‘?’ﬁ'Qg}*&ﬁﬁ 'he |ipophilic substituent is

sel ect ed f rasQGT SPYSHYLR-MHKAAHDRYEWELRfodecanoy! - y- G u, hexadecanol y-

y-GQu, hex DYSki DSRAR[eSAPENLASs, am nopropanoyl |
hexadecanoyl- [ 8- am nooct anoy| h ﬁadgl%&noyl -E-Lys, 2-butyloctanoyl- y-Qu,
oct adecanoye4e T@%ﬁ@h@%&@@ﬁ‘g&\iff& ni nobut anoyl ] .
HSQGTFTSDYSKYLDSKAAHDFVEWLL-K*-A;
35 HSQGTFTSDYSRYLDS-K*-AAHDFVEWLLRA,;
HSQGTFTSDYSLYLDS-K*-AAHDFVEWLLRA,;
HSQGTFTSDYSKYLDSKAAHDFVEWLLRA-K*;
HSQGTFTSDYSKYLDSKAAHDFVEWLLSA-K*;
HSQGTFTSDYSKYLDSKAAHDFVEWL-K*-SA;
40 HSQGTFTSDYSKYLDSKAAHDFV-K*-WLLRA;
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5 31. A compound according to claim 30 wherein Z has the formul a:
HSQGTFTSDYSKYLD- K( Hexadecanoyl -y- @ u) - KAAHDFVEWL.LRA;
HSQGTFTSDYEBKYLIDBKWAHDFVEW. - K( Hexadecanoyl - y- G u) - RA; PCT/DK2010/000099
HSQGTFTSDYSKYLDSKAA- K( Hexadecanoyl -y- G u) - DFEVEW.LRA; 10

HSQGTFTSDYWV LK vl -y-Gu) - A

H Ai b- QGTF Npat (Eé%?a@%ﬁﬁﬁ‘?‘?%@f ) - AAHDFVEW LRA;

H Ai b- QGTFTHSIYGREISDS SKY HRS-&AHREYEWLEA: L) - AARDFVAW. L RA;

H Al b- QGTFTISYSIPdBY skivHegrdeeappytwy LA u) - AAHDFVEW L SA;

H A b- QGTFTSDY. Y - ecanoyl -y-d u)-A; 15
H Ai b- @TFW&E&QRW%m - AAHDFVEW. LKA:

H Ai b- QBTFTISBISAE TIISINSKYKBIHKE AAUDFVEWE SA; - AAHDFVEOW. L KOA;

HSQGTFTSDY SKX RS 15 T2 aite COSONAHDFVEWLLSAAHDF VEVL L RA;
H Al b- QGTFTSDYSKYL DSKAA:

\ - K( Hexad | -y- G u) - DFEVAW.LRA;
H Ai b- QGTFMW[H§QX@5¥&‘£§'§%6§§Se\g’é"ngB‘)iAHDFVE\ALLSA; 20
H Al b- QGTFTISESSEOTHISIKESKY KRS R KBREYANVEIRA 0pr opanoy| p- AAHDFVEWLLSA,
H- A b- QGT FER@% ROXBsIeca E AL aeinooct anoyl p- AAHDFVEW.LSA;
H Ai b- QGTFTSDYSKYLDS- K(Hexadecanoyl - E- Lys) - AAHDFVEW. L SA;
HSQGTFTEDY SeibrG T i &t‘a%y'i‘)‘\f'ﬁﬂlﬁﬁ L SA:
HSQGTF T SDY SHXIbBSs K T3OYSHE LRSHSHAAHPFEEW) LKAHDFVEW. L SA; 25

HSQGTFTSDYSKYL iﬁ\@g, Sl 2RO ) - AAHDFVEWL.L SA:;
HSQGT FTSDYéEéE’@ﬁH xadeggno lﬂé %&%%wﬁlgﬁyut anoyl] ) - AAHDFVEWL.LSA;
HSQGTFTSDY StofibrRes @QY%&%%H RVAY LK ABHDFVEW L SA;
HSQGT FTSDY SKXIbR¥s 14 H4Dvare CoKOKIAA ED PAANDERA W L SA;
H A b- QGTFTSDYSKYLDS: - VEW.LSA; 30
H Ai b- g%@@%@?ﬁ%@ g’%ﬁgbﬁf“—eg;&) - AAHDFVEW.L SA;
- dno - u) - ;
H Al b- QGTFTI$PRSREFTIISOYSKYLBSIAAHTF VAN ‘2)/’!&}%« d u) - AAHDFVEW.L SA
H- A b- QGTFTSR6HS HESOYSHexpsiecanrpiYEWAsAobut anoy| p- AAHDFVEW L SA;

H- Ai b- QGTFTSDYS . oG oo Gk AL - AAHDFVEWLLSA;  or
H Al b- @TF@%@%&&%%Z\%%FYE&L HDFVEWLLSA; 35wherei n residues
mar ked "0" HA-QETHERRYSKYLBEKMET-BRYEWEWRAr bond. 32. A conpound accordi ng
tkaiClbainGDTlgr)gH )é«%@GfW%MLD%mHMEWL%{SA; KAAHDFVEW. L SA
- S al 5 :
H- Al b- @TFT@&M&%&K’E@@%M%%%‘M’% Y KAAHDFVEW LSA; 40
H A b- QGTFTISRYSRGTESHSKNL PRI AMDAMEOWLLEMS u) - DFVEWLLSA, WO
o A b QT O DA DY EONC R, <ot 1) - L LSA
- , A -i sod u) - ;
H A b- QGTFTW[E%W%M@%*# OMARDFVAWL L RA;
H Al b- BT FM\@K@’[EED‘&(%k@S@(M?()W@WG%-- AAKDFVEWLL SA,
H Al b- QGTFT Y SK¥L - KE 4R X BEGHRARPY lipdphiiéubbtitdNDFVEWLLSA; 5
H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -1 so@ u) - AAHEFVEWLL SA,;
H Al b- QGTFTSDYSKYLDS- K( Hexadecanoyl -i sod u) - AAEDFVEW.LSA; .
H Ai b- QGTFTEDY SKX tifipdthéieocadirgdn ey oriesh Be pecdipDH /BN BTAIN Z3gomptisewApound
havi ng the foruba: cih Rhing 185 HELER, ko8 Chitonsldr A tseb c Ayl , formyl,
benzoyl or tritfluoroacetyl; R2 is OH or NH2; 15and Z is a peptide having
the for3fula VvV
Hi s- Al b- G n27G y- Alesmpdued atrordBgrte Siipy 28y wheBan ZLiysdirgﬂcan@u%leOQ@nO)d(_l?- Al a- Al a
- Hi s- Asp- Phgg Yl Gdir, RbBabeHoyk fidptiactandy ocdecthsi 6 dicoldnbyi oidly X28 1s Ser or

absent ;

28. A compound according to any one of the preceding claims wherein Z% is or comprises one

35  or more amino acid residues.

29. A compound according to claim 28 wherein Z%is a y-Glu, Glu, B-Ala or ¢-Lys residue, or a
3-aminopropanoyl, 4-aminobutanoyl, 8-aminooctanoy! or 8-amino-3,6-dioxaoctanoyl moiety.
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wherein X is selected fromthe group consisting of Au, Lys, and Cys; 25and
wherein the side chain of X is conjugated to a |lipophilic substituent

havi ng t hwof2ervob&7 (i) Z1, wherein Z1 is a |ipophili cropip2giomwnjoagat ed
directly to the side chain of X, or (ii) Z1Z2, wherein Z1 is a lipophilic

noiety, Z2 |s a spacer, and Z1 is copj t ' J ' hai f. X yia Z2;
3034, A conpbund ABTURUMAGPEE A WREVE R PehiEs BrfSed Pigy 8l ro e 22
H- A b- QGTFTaNSIawsisiBg iif ddsircatovar@y.| hekadeGingly- WRNDF&AEW¢edagoyl-Glu, hexadecanoyl-[3-

H Al b- QGTFTRkNRfobaky KRB derd Qhindosahdy) reRddEAL Lyis, RButfloGaispo

havi ng t he fordrrul aﬁ%@ m-%-g%eé%lion, ?Z ﬁl G _4 igﬁskyl ?tﬁgcﬁl @& nyl,
benzoyl or F39FFANGHHYATLATY hexadecARoyHA-qRNoRUIBNVnand™Z is a peptide having
the fordula VI WD 2011/006497PCT/ DK2010/ 000099

T o ap- Pracval G negaRa d2brarile QR Dlidh 7 bekae Kb P o © wherei n X
- - - - - - - - - : n i's ; erein

i s select eoH$Q%TEWS§§UB‘[§('é?i‘ﬁg‘?cé‘f“?yhb'GB‘f)'K&U?)F\fé@,ﬁ{@ﬁd Cys; and wherein the
si de chai n KSQATHTSDYSKYUDSKAAHDRYEAVL-K(blepddetanoylst®Isl-RAuent havi ng the

f ormul a: 1%%6%%?%%_ Or,ggg@ﬁ,_%ﬁgde\lﬁﬁebywwu BFUBIVELRA:.CONj ugated directly to

t he side chaln_ of LI ein Z1 1s a lipophilic nmoiety, Z2 is
a spacell  FRRGTFTSDYSKN R PRVEWKEpmdecanayN-FO-AC via z2: y36. A
conpound acie-abdhGTFTSDYSKYL DS-KHaradecanayl--GharAAHDEVEWLbRAa: 15

H Al b- .EGTFTQR%%%%MEB%X@}%XA@h%?ﬁe%-:ﬁ%%(ﬁﬂm% 37. A
conposition conprisin conpound according to any one of claims 1 to 36,

( a_conp
or a salt dt @%ESE\%@KFWM%XW%MH&! HRFYRWLLSArrier. 2038. A
CcoNposi t i 0NH-ABDE TH TED YISKYCDSKAAHDF VEVeILeK (HexddecanoyRyadiutA;on i s a

Phar maciut AT GO R REYSRa} Bs KRNy GRRANBRVEMLKE D % 0 oy one of
claims 1 toHB3®-QEFFIRRYSKYLBSHetexadecarovhe@Glu-ARHPRYBOWEHEOA 25 40. A conpound
accordi ng tgs@EYFIEDY SKYLOS X(HakadechRoyBGIupAAHBEVEWLPREVENt i ng wei ght gain or
promoti ng Wel,dh oAby skyLDSKAA-K(Hexadecanoyl-y-Glu)-DFVAWLLRA;
H-Aib-QGTFTSDYSKYLDS-K(Dodecanoyl-y-Glu)-AAHDFVEWLLSA,

20 H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-{3-aminopropanoyl])-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-[8-aminooctanoyl])-AAHDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-e-Lys)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA;

25 HSQGTFTSDYSKYLDS-K([2-Butyloctanoyl]-y-Glu)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl-{4-Aminobutanoyl])-AAHDFVEWLLSA,
HSQGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA;
HSQGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA,;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl)-AAHDFVEWLLSA;

30 H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K([2-Butyloctanoyl]-y-Glu)-AAHDFVEWLLSA;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-{4-Aminobutanoyl])-AAHDFVEWLLSA,
H-Aib-QGTFTSDYSKYLDS-K(Octadecanoyl- y-Glu)-AAHDFVEWLLSA, or
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-E)-AAHDFVEWLLSA,

35 wherein residues marked “()" participate in an intramolecular bond.

32. A compound according to claim 30 wherein Z has the formula:

H-Aib-QGTFTSDYS-K(Hexadecanoyl-isoGlu)-YLDSKAAHDFVEWLLSA,

H-Aib-QGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-KAAHDFVEWLLSA,
40 H-Aib-QGTFTSDYSKYLDSKAA-K(Hexadecanoyl-isoGlu)-DFVEWLLSA,
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41. A conpound according to any one of clains 1 to 36 for use in a nethod
of inproving 30circul ating glucose | evels, glucose tol erance and/ or

ci rcul at iwgQ 20hgloerer ol | evels, |lowering circul ati ng LDeCIr®ebs/00006%d/ or

i ncreasing HDULDL ratio. 42. A conpound according to any one of clains 1

Lo 36 1O Ul dft IR0 AL AVIRNL e MBI spaused or

characteri excess bo "and/ or prevention
of 350besi tH-AbRBTHTEDYBKY LRS- K(Hspsadgcagoyl- HSWEWRP"TV&WWM obesity |inked

gal | bl addery.dipse@merspYBReLHS K(H&Mé&dn@l e@mu)am}ervmlwhol i ¢ syndrone,

pre- di abet n Al ype 2 di abet es,

type | di aﬁiﬁ@s@j&@yggﬁ@%gmeéﬁ%? 'ﬁ?G'”)df‘/Es]ﬂ pi az'm a, atherosclerois,
art eri o$cl et-8biQRGTIIGDYRKY \D$rHexadticaraybisoCIAMHBRTMENYLLEAL ery di sease, st r oke
or mcr Ovaﬁwlbﬁtﬁeﬂimﬁuoéﬁ@(ﬁi&é&c@ RARIEIGTARGHVENIQBAR099 43. Use of a

or pr oot | gabeg i PRV B R dnebieiirob Rvtbr AR 3. " of 'a

conpound according to any one of clainms 1 to 36 in a nethod of inproving
Scircul ating glbhgsifd h&ME) the fothtigose tol erance and/or circul ating

chol est er ol [evel s, lowering circulating LDL | evels, and/or increasing
HDULDL Watio in an individual in need thereof. 45. Use of a conpound
accordi ng tR'-zaRy one of clains 1 to 37 in a nethod of treatnent of a
condition caused or characterised by excess body weight, e.g. the treatnent
and/ or prevention, of 10obesit nor bi d obe5|® esity |inked

i nf | amat | oHereibRsiE HyCi4 Wé&c%/%{i fPIvh GERFPYI G & é%r ggem ty induced sl eep
apnea, pre- Rﬁ|abatoeuH2| nsulin resistance, glucose intolerance, type 2

di abet 6% '¥RSila g%&lggh gtPXﬁBﬁﬁﬁl?VS' on, atherogenic dyslipidina,

at heroscl erors, eri o clerosi's, coronary heart disease, peripheral artery
di sease, stroke or m crovascul ar disease in an individual in need thereof.
1546. A conpqistamb,Glih-y-THr-PieiThoSeraepaydSerd ys-Tyrdey-AspSenK 1 tAaiABsHB Rsp-FhéVal-
wherein th i nistered as part of a conbination therapy with
an agent fg(rslﬁqir;g;a%%Ht)ég‘fa&g} abetes, obesity, dyslipidaem a, or
hypertension. 47. A conpound, use or nethod according to claim46 wherein
t he agemt f\m{eré.,ﬁeat ment of 20di abetes is netformn, a sulfonylurea, a
glinide, a )QP s kV inhibitor, a glitazone, insulin or an insulin anal ogue.
48. A corrpou use or net hod according to claim46 wherein the agent for
treat nent dﬁ280$)§§|0tf9b539t a glucagon-1like peptide receptor 1 agonist, peptide
YY or anal ogue thereof, cannabinoid 25receptor 1 antagonist, |ipase

i nhi bitor, nel angcor recept or ni 0 n concentrating

hor mone r ec¥FER X 55§ ﬁ?ﬁ&ﬁgﬂf’g&grouPcoﬂggtmﬂ%FGlu %’Srgj'ld%t}}se or nethod according
to cl ai2h 46Gandivewminthe side chpinaf Xfipeonjugated mnpoammwb@me@h@qvwﬁ thesforpyla:

angi ot ensi f‘(aczjnwﬁ‘ér&h Egls%rﬁéwﬁﬂucm&&ﬂoh}agate@mwcﬂmew sidel dhain@expdror bl ocker,

01 ST A A PRI s o

dysl i pi daemii@z}s a statin, a fibrate, a niacin and/or a chol esterol
absorbtion inhibitor.

30 34 A compound according to claim 33 wherein Z has the formula:
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLS;
H-Aib-QGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLL;

35. A compound having the formula:
35
R'-z-R?

wherein R is H, Cy alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;

R?is OH or NH,;
40 and Zis a peptide having the formula Vi
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His-Aib-Glu-Gly-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-Asp-Ser-X17-Ala-Ala-His-Asp-Phe-Val-
Glu-Trp-Leu-Leu-Ser-Ala; (VI)

wherein
X17is X;

wherein X is selected from the group consisting of Glu, Lys, and Cys;

and wherein the side chain of X is conjugated to a lipophilic substituent having the formula:

(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or

(i) 2'Z%, wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X

via Z%

36. A compound according to claim 35 wherein Z has the formula:
H-Aib-EGTFTSDYSKYLDS-K(Hexadecanoyl-isoGlu)-AAHDFVEWLLSA,

37. A composition comprising a compound according to any one of claims 1 to 36, or a salt or

derivative thereof, in admixture with a carrier.

38. A composition according to claim 37 wherein the composition is a pharmaceutically
acceptable composition, and the carrier is a pharmaceutically acceptable carrier.

39. A compound according to any one of claims 1 to 36 for use in a method of medical
treatment.
40. A compound according to any one of claims 1 to 36 for use in preventing weight gain or

promoting weight loss.

41. A compound according to any one of claims 1 to 36 for use in a method of improving
circulating glucose levels, glucose tolerance and/or circulating cholesterol levels, lowering
circulating LDL levels, and/or increasing HDL/LDL ratio.

42. A compound according to any one of claims 1 to 36 for use in a method of treatment ofa
condition caused or characterised by excess body weight, e.g. the treatment and/or prevention of
obesity, morbid obesity, obesity linked inflammation, obesity linked gallbladder disease, obesity
induced sleep apnea, metabolic syndrome, pre-diabetes, insulin resistance, glucose intolerance,

" type 2 diabetes, type | diabetes, hypertension, atherogenic dyslipidaemia, atherosclerois,

arteriosclerosis, coronary heart disease, peripheral artery disease, stroke or microvascular disease.
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43. Use of a compound according to any one of claims 1 to 36 for preventing weight gain or
promoting weight loss in an individual in need thereof.

44, Use of a compound according to any one of claims 1 to 36 in a method of improving
circulating glucose levels, glucose tolerance and/or circulating cholesterol levels, lowering
circulating LDL levels, and/or increasing HDL/LDL ratio in an individual in need thereof.

45. Use of a compound according to any one of claims 1 to 37 in a method of treatment of a
condition caused or characterised by excess body weight, e.g. the treatment and/or prevention of
obesity, morbid obesity, obesity linked inflammation, obesity linked gallbladder disease, obesity
induced sleep apnea, pre-diabetes, insulin resistance, glucose intolerance, type 2 diabetes, type |
diabetes, hypertension, atherogenic dyslipidimia, atherosclerois, arteriosclerosis, coronary heart
disease, peripheral artery disease, stroke or microvascular disease in an individual in need thereof.

46. A compound, use or method according to any one of claims 39 to 45 wherein the
compound is administered as part of a combination therapy with an agent for treatment of diabetes,
obesity, dyslipidaemia, or hypertension.

47. A compound, use or method according to claim 46 wherein the agent for treatment of
diabetes is metformin, a sulfonylurea, a glinide, a DPP-IV inhibitor, a glitazone, insulin or an insulin

analogue.

48. A compound, use or method according to claim 46 wherein the agent for treatment of
obesity is a glucagon-like peptide receptor 1 agonist, peptide YY or analogue thereof, cannabinoid
receptor 1 antagonist, lipase inhibitor, melanocortin receptor 4 agonist, or melanin concentrating

hormone receptor 1 antagonist.
49. A compound, use or method according to claim 46 wherein the agent for treatment of
hypertension is an angiotensin-converting enzyme inhibitor, angiotensin |l receptor blocker, diuretic,

beta-blocker, or calcium channel blocker.

50. A compound, use or method according to claim 46 wherein the agent for treatment of
dyslipidaemia is a statin, a fibrate, a niacin and/or a cholesterol absorbtion inhibitor.
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