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The present invention relates to glucagon anal ogues and their nedical use,

for exanmpl® 201v/isha35t reat ment of obesity and di abetes. BAEHRERGIMNIGz THE
| NVENTI ON Qbesity and di abetes are globally increasing health problens

and are rious diseases, particularly cardiovascul ar

di sease %ﬁlﬁgy%éﬁ I::[/% sl eep apnea, stroke peri pheral artery disease,
10m crovascul ar conplications and osteoarthritis. About 250 mllion people
wor | dwi der@_ty‘élelméummh@het es, and by 2025 it is estimted that 380
mllion \{e di abe}ag ‘ %/ av addi t nal car di og)ascw r sk
factors, ‘ﬁB’eﬁ%ﬂ RyeHeY FfalgraP SHA7or B %ﬁvas ?’P Py ?adlé%e R &R Tt

Car di dvasesathrent dpbssiisendatiabetest s f or about 50% of nortality in people WI th
di abetes, and the norbidity and nortality rates relating to obesity and

di abetes underscore the nedical need for efficacious treatment options.
20Prepro&WWNQOETTEéNWHBNam d precursor polypeptide that is

di f f er entObasily\ang tiabetsssard globally irerdasisg biesith pabfeots rmd arelasieratenfwith tvartine s disaddey,
rel at ed e
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peptide WATEE"iREISdes the conpl ete 29-ani no acid sequence of gl ucagon with
an octapepti de carboxy-term nal extension. The |atter extension consists of
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Oxyntomodulin (OXM) is a 37-amino acid peptide which includes the complete 29-amino acid sequence
of glucagon with an octapeptide carboxy-terminal extension. The latter extension consists of amino
acids 82 to 89 of pre-proglucagon, having the sequence Lys-Arg-Asn-Arg-Asn-Asn-lle-Ala and termed

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



GLP-1 decreases el evated bl ood gl ucose | evel s by inproving

gl ucose-stinulated insulin secretion. It 10al so pronotes wei ght | oss,

pri mari | ywohnoughssdecr easi ng food i ntake. Oxyntonodul i npPCI/M&be@®edt2i nt o
the blood in response to food ingestion and in proportion to neal calorie
content. The nmechani sm of action of oxyntonmodulin is not well understood.
In particular, it is not knowmn whether the effects of the hornone are
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acid residues in the sequence of native glucagon, the residues and
p05|t|on§e§e§ﬁﬂmﬁVW@PW and Ay, respectively, in native human gl ucagon),
respectively, appear to be rather generally regarded as not being

suscept i bl Lh {&Ec?éé?éstélé\}é{e'd%ﬁoyvghg&@tlevhﬁ%f Wroxprﬁy cgééjafnﬁ%!t 'th EdcYetion. t
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t hus el S, in a, to uca o ana at conprise substitutions
of tﬂé a??'itl'%éf BT "é?’r%s‘mﬁf’ 8r§| ug'd§nt§%§768?ptﬂrsof native gl ucagon, and

whi ch general ly exhibit useful phyS|oIog|caI activity, such as significant

activity diberbBRided HaRSEEN mcvﬁm Bhd awﬂcwatetm tﬁ}@’ru ﬁgﬁ'@ih@bLP&SI&b%tor see,

i nvention v n 40 11
M Cr ey lon el oirial BEanpeea Chrol 25 BT icas Beaberte i Bedhipent
acetyl, ghinend saduteafiobd/intdke ( WQ\QDQHD‘@]}B{CBMKBMDMOWD’ WOYOT®1R2 is OH or NH2
(oftep suitably NH2); and Z is a peptide having the formula I:
5Hi s- X2- X3- X4- Thr - Phe- Thr - Ser - Asp- Tyr- Ser - L g Tyr - Leu- X15- Ser- X17- Al a- Al a- X
20- X21- PHEI)G [he@sino apdyesidyes yothe seapengeof ngtive giyesqan rihadesideesgng posiigns gangsty .
10X3 is @n andEGLy. re&activaty, $, nalvechunlae gjucdgop), rebpectivalalappelir ¢, beAbther gBeeraliyl | e,
Pro, Hph wedé?o%d agngt’beﬂfg Iélaéce&‘fble:?tb substitution without loss of physiological activity. However, the

present inventors believe that the observed, relatively facile deamidation of the GIn residue at position 3

25  of native glucagon is to a large extent associated with the presence of the sterically small Gly residue in
the neighbouring 4 position. It would thus be highly desirable to be able to substitute, inter alia, one or
both of the residues at positions 3 and 4 and still be able to achieve peptides possessing useful

physiological activity.

30 SUMMARY OF THE INVENTION
The present invention thus relates, inter alia, to glucagon analogues that comprise substitutions of the
amino acid residues at positions 3 and/or 4 of native glucagon, and which generally exhibit useful
physiological activity, such as significant activity at the glucagon receptor and/or the GLP-1 receptor.

35  The invention provides a compound having the formula:
R'-Z-R?

wherein
40 R'isH, Cy.4alkyl, acetyl, formyl, benzoyl or trifluoroacetyl (such as H or acetyl, often suitably H);



(heterocyclyl)alanine; X4 is Ay, Ala, D-Ala, Val, A b, Leu, D Leu, Pro,

G u, Phe, D-Phe, Arg or Lys; X15 is Asp or Qu; X17 is Arg or X, 15X20 is
Arg, H's wo241/168¢B83i s Asp or Qu; X24 is Ala or X; X27 ipeTIDai2o0moo¥)72X28 i s
Arg or X; 20wherein each residue X is independently selected fromthe group
consi sting. , 1 . Dbu, Dpr and On; and wherein the

Si de-cha?(?i'so Hé%thégfg% Sgﬁ%‘va% %n%ci d residue X is optionally conjugated to
a lipophilic substituent having the forrmula: 25(i) Z1, wherein Z1 is a

| i pophi | izGs apéity nemy thgRitea i rectly to the side chain of X/ or (ii) Z1Z2,
wherein Z1 is a lipophilic noiety, Z2 is a spacer, and Z1 is conjugated to
the side chain of X via Z2; with the proviso that if X3 is Gn, then X4 is
not Gby. HEOXPRAXAdbeRhe TuiSerAse DisiSeabiselysbeu-X10FeradrWiaAlg-X2e-Xg1-Phgifplatds
of conpoypfseofo7hixe-Advention are al so within the scopg; of the invention.
35A further aspect of the present invention relates to a conposition
conprising a conpound of the invention as defined herein, or a salt or
derivati weefe. g. sol vate) thereof, together with a carrier. In preferred
embodi MeRbLS ab - 6OEHOSi tion is a pharmaceutically acceptabl e conposition
and t&e carrier _Is_a pharmaceuti calhlyy accegtgbl e carrier. V\he“ﬁ, rel_evant,
the 331t %P G0Ei Gh HHay Bl Bhadvh@k0is €41 P§ 'ScBeptRbiHee &c d™N3tRIi%t i on
salt of f{Heteromyoipiiaiamthe; €. g. an acetate, trifluoroacetate or 40chloride salt.
V10 2011/ QG PATIDIZ i /A000] 3. CATPRUSHomAl pichg AGYPIYS! on as di ool osed
herein may be useful i n preéverting wei ght gain or pronoting weight |oss. By
" pr event XA§'s ASB ORrElNt i nhi biting or reducing wei ght gain when conpared to
t he absemarisfrgbrgat ment, and is not necessarily nmeant to inply conplete
cessation,of igh ain. Compounds of 5the invention nmay achi eve an
obse?%ed&égp@\sg ngnértggdy wei ght by causing a decrease in food intake and/or
i ncr ease XRhisgyseryfluexpendi ture. | ndependently of their effect on body

wei ght, begisgeagounds of the invention may have a beneficial effect on

ci rcul at 'F(gg. Iuco%_e | evel s and/ or on glucose tol erance. They may al so, or
alternatf els‘a,e ave a beneficial effect on circulating cholesterol |evels
as a resdR8isdfrg poXiering circulating LDL | evel s and increasing HDL/ LDL
ratigg ThMSrein©@BPRYBGUSX RfindeBEndeRiiaRIcbRA FBR¥heleR deagidling 8f Gidi I1y8CSer Wys, Dbu,

i ndirect _ther ~of a condition caused or characterised by excess body

wei ght, DAL 94E™ he treat ment and/ or prevention of obesity, norbid obesity,
obesity linked inflammtion, obesity-Ilinked gall bl adder di sease or

obesi ty- LRgpe&dn HeQRR-ARRSRat 1sH8Ehe BhoHcRIedific YSis HptloRhily B ugated to a lipophilic
substituent having the formula:
25 (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
Vi

with the proviso that if X3 is Gin, then X4 is not Gly.

30
Pharmaceutically acceptable salts or solvates, e.g. hydrates, of compounds of the invention are also
within the scope of the invention.

35 A further aspect of the present invention relates to a composition comprising a compound of the
invention as defined herein, or a salt or derivative (e.g. solvate) thereof, together with a carrier. In
preferred embodiments, the composition is a pharmaceutically acceptable composition and the carrier
is a pharmaceutically acceptable carrier. Where relevant, the salt in question may be a
pharmaceutically acceptable acid addition salt of the compound, e.g. an acetate, trifluoroacetate or

40  chloride salt.



treatnment of pre-diabetes, insulin resistance, glucose intolerance, type 2
di abetes, type | diabetes, hypertension or atherogenic dyslipidaema (or
conbi nat iwo 20f1/tewe330or nore of these metabolic risk 15f aetems2n11/000072

at herosclerois, arteriosclerosis, coronary heart disease, peripheral artery
di sease, stroke and/or mcrovascul ar disease. Their effect on these
conditions may be as a result of, or associated with, their effect on body
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bef ore the conventl onal ree
Gener al | yreaigreeinf ets- ‘i"l’ﬂeé’é inglip ggsistaneRe 9USPSE "éﬂﬁﬂabﬁﬁeap? Brd'aaetﬁ*h r%’ér' d'SPeteS
non- nat UmgpdrignQECotrateR@e Mo tyspiaasnts (or B erhbiektiog ofiivb o( rae:am‘ thesesabtabayic risk

aci d)15 Dl?éj tt{fz)h ?é’ro ﬁ?%ﬁg%s}g% g'cgfoha '31r£ aﬁ%ﬁe %% Q}{QPéagQ's?ro?ec' d),

Gt (C|tru I"al"an ani ne
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native huyfBnngl sHeagdbobBpwtine, drittaybRHEeP&Rent thereof.
H Hi s-Ser-G n-d y- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - Lys- Tyr - Leu- Asp- Ser - Arg- Arg- A

| a- G n- Asp- Phe-Val - d n- Tr p- Leu- Met - 40Asn- Thr-OH. WO
2011/ 160638REmstmi 280t FOUTOTZERNMN rglates daitpe Usriof@romgouidef the invhetiopiretye ieatment

i nveppi Orys RESNER 8s aesemga%m RaniimiduBen heddthergsr R1 -Z-R2 5 wherein Rl is
H Cl.4 alkyl, acetyl, fornyl, benzoyl or trifluoroacetyl (such as H or

acetyl, often suitably H; R2 is OH or NH2 (often suitably NH2); and 10Z is
a pept i de\ i irther ashect bidherinbantidn relates to a compound of the invention for use in a method of

Hi s- X2- X%gé%al-rrérafn%?\? pyﬂ{;ué@rfor%%Q m@r‘ﬁetﬁ%oflt-r)éém-gw o'f%%b'ndﬁﬂaﬁ a§@ésc?ﬁ§e¥i b Al - X2
0- X21- Phe-Val - X24- " Tr p- Leu- - X28- Al a( 15wher ei n is Alb, Ser or Qy;

25  Yet another aspect of the invention relates to the use of a compound of the invention in the preparation

of a medicament for the treatment of a condition as described above.

DETAILED DESCRIPTION OF THE INVENTION

Throughout this specification, the conventional one-letter and three-letter codes for naturally occurring
30  amino acids are used. Where relevant, and unless otherwise indicated, three-letter codes refer to the L-

isomeric forms of the amino acids in question. Where appropriate, D-isomeric forms of amino acids are

indicated in the conventional manner by the prefix “D” before the conventional three-letter code (e.g.

DPhe, DLeu, etc.). Generally accepted three-letter codes are employed for a number of non-naturally

occurring amino acids, including Aib (a-aminoisobutyric acid), Dbu (2,4-diaminobutyric acid), Dpr (2,3-
35 diaminopropionic acid), Cit (citrulline), 1Nal (1-naphthylalanine), Hph (homophenylalanine), Hse

(homoserine) and Orn (ornithine).

The term “native glucagon” refers to native human glucagon having the sequence H-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-
40  Asn-Thr-OH.



X3is Gn, Qu, Gy, H's, Phe, Leu, Trp, Tyr, Val, Arg, Ala, Ser, Ile, Pro,
Hph, Hse, CGt, 1-Nal or 3- (heterocyclyl)alanine; X4 is Ay, Ala, DAl g,
Val , Al b,wbeuii/igedssu, Pro, G u, Phe, D-Phe, Arg or Lys; pe@¥k20is0éen or
GQu; X17 is Arg or X; X20 is Arg, His or X; X21 is Asp or Qu; X24 is Ala
or X; 25X27 is Leu or X; X28 is Arg or X; wherein each residue X is

i ndependently selected fromthe group consisting of QQu, Lys, Ser, Cys,
Dbu, Dpr As@teady indicatsd ABouRniBe aresert HEG@PEIEEOE'H%FE Feproypd 'Paéfagtthqfﬂrém%ﬂn no acid
resi due X is optionally conjugated to a lipophilic substituent having the
f or mul a: %I 2 Z1, wherein Z1 is a lipophilic noiety conjugated directly to
the side chain of X; or (ii) Z1Z2, wherein Z1 is a lipophilic noiety, Z2
is a 8pacer, and Z1 is conjugated to the side chain of X via Z2; 35 with
the proviwgerelnhat if X3 is Gln then X4 is not Ay. In certain enbodi nents

of conpoynd v wherein the no acid residue X3 s, 3-
(het er ocykl %féf a'E5|a°FEVF eﬁfﬁy[ﬁf tﬁ'(??@a?egyn}s&ﬁ%asdglp |?fe$(| OE o ﬁ%bw H)
3-(heter@é}s@*ybr)NMb@Etnlswm%cNf&Danﬁne], 40t hen X3 may sui tabl y be sel ected
fromthe group consisting of 3-(2-furyl)alanyl, 3-(4-thiazolyl)alanyl, 3-

160633PCT/ DK2011 072 (3-pyridyl)al anyI 3-(4-pyridyl)al anyl,
3- (1%yr§i%?9‘?‘)t'gré‘?mgt %flo q? hi enyl Yal anyl , 3-(3-thienyl)alanyl and 3-
(1,2,4-triazol-1-yl)al anyl In certain enbodi nents of conmpounds of the

| nvent | Ofye SR XASHEFROM RS, FHIBLRLIS AL 81 91H 84:00RINBRINDD S0 PRE MM,

t owar ds bot h GQP-1 receptor ‘and t’he "gl ucagon receptor (vide 1nfra) a,

X3 may adParfialtfddisSiAR be sel ected among Gn, Hs, Ile (yr, Pro, Hse,

3-(4-thiazolyl)al anyl, 3-(3-pyri dyl ) al anyl , 3-(2-thi enyl ) al anyl ,

3 (315h| %¥ nal anyl and 3-(1,2,4-triazol-1-yl)alanyl. In such enbodinents
further advant ageously be selected anong Ay, D-Ala, D Leu and

DPhe 15R s AerSeaprCist her enbodi ments of conpounds of the invention, such

as enbodixgwsis, cpumcsmrmé Yhexlaubrrp,iTye Vai, 8rY, AlaCedit lleaB@NHBH, Ha6 LGty if- Nyl drtzwardS_
the GLP- gz?rtecegl but | esser activity towards the glucagon receptor (vide
infra), ant ageousl y be selected anobng Qu, Gy, Leu, Val, Ala,
Ser, Cit )(433@'2 -Ald, -4p.) \d! vy ILewn Rl &R, (’f:?r@yr%b?opxﬂh)“-aﬁ\faﬁyl-ﬁ; I n such enbodi nents
X4 may f s Revspadwmnt ageously be Gy.

X17 is Arg or X;

X20 is Arg, His or X;

X21is Asp or Glu;

X24 is Alaor X,

25 X27isLeuorX;
X28 is Arg or X;
wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser, Cys, Dbu,

Dpr and Orn;

30  and wherein the side-chain of at least one amino acid residue X is optionally conjugated to a lipophilic
substituent having the formuia:
(i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(iiy 2'Z%, wherein Z' is a lipophilic moiety, Z* is a spacer, and Z' is conjugated to the side chain of X via
z%

35
with the proviso that if X3 is Gin, then X4 is not Gly.

In certain embodiments of compounds of the invention wherein the amino acid residue X3 is 3-
(heterocyclyl)alanyl [i.e. an amino acid residue deriving from a 3-(heterocyclyl)-substituted alanine],
40  then X3 may suitably be selected from the group consisting of 3-(2-furyl)alanyl, 3-(4-thiazolyl)alanyl, 3-



15 The am no acid sequence of a conpound of the invention differs fromthat
of native glucagon at | east at one of positions 3 and 4, and in all cases
at positiwo0liBe0d®, 24, 27, 28 and 29. In addition, it pomprdoff@oorom
that of native glucagon at both of positions 3 and 4, and at one or nore of

osition e
Povent | oy PLalRdlt s eho oot b oh Pubihash T30 T i T S
a |ipophi (1.2.6-tsapiskielaeyit . is i ndependent |y sel ected fromLys, du, Dbu Dpr
and Orn. In certain enbodi ments, X17 is selected fromLys and Cys; 25X20 is

sel ected, fr Om H %bdlm%ﬁts oﬁ:ognd)otnds%/%édwlverﬁlogczsélcﬁlasegr%t?o%lmen& (=19<’T¥‘?n%s%nlihc rqd AI a

X27 is serf e&a PO ect
Lys. @08@9@1I¢ta@tlvmoﬁ¢wrﬁatvotbﬁ§ QﬁP hreceriorani thergusaghnascaptor (eerifia) Bex%jﬂ@)sent | n

the pept 'agﬁn%e&.%fyrﬂé'saleéteﬁ Qrﬁbr\!ﬂ@ntmﬁ IIfaofyIr @b, Me, 3@- th|§zaf§'l Qlaﬁyncé (ij?ndygalbb/ﬁ
2 0 R W o e S T2 G i lnéua@ﬁ“b%wn?f{% Mand

X24 is Gfu:therxadvamtageloysjy beskleXRd ameng Bly, D4ABXDALeusand PsPreand X27 is Lys; WO
2011/ 160633PCT/ DK2011/ 000072 X17 is Lys and X28 is Ser; X17 is Lys and X28
is Ar X20 is Lys and X27 is Leu; X21 is Asp and X27 is Leu; 5X17 S,
x24 18" Gicesai ofisgenRodipets %f‘?mP%P”E%f thedpyenfien. gyqh aggerosdments prl.’?%’ ily %i"f"“f‘g
Lys, X27 sigsifitadtiagonidt 48 8tyiteovdsdsthe BLP-1irscebtps bud@séer sctiliyuoveends thR Glucagorregepte20

i's Lys, %Zéé i%ﬁa),q.’ym%péhvéﬁggéoﬁsl}géjéeIected among Glu, Gly, Leu, Val, Ala, Ser, Cit, 3-(2-

furyl)alanyl and 3-(1-pyrazolyl)alany!. In such embodiments X4 may further advantageously be Gly.

15
The amino acid sequence of a compound of the invention differs from that of native glucagon at least at
one of positions 3 and 4, and in all cases at positions 18, 20, 24, 27, 28 and 29. In addition, it may differ
from that of native glucagon at both of positions 3 and 4, and at one or more of positions 2, 17 and 21.

20 In certain embodiments of compounds of the invention, any residue X, and especially a residue X which

is conjugated to a lipophilic substituent, is independently selected from Lys, Glu, Dbu, Dpr and Orn.

In certain embodiments,
X17 is selected from Lys and Cys;

25  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
X28 is selected from Ser, Arg and Lys.

30  Specific combinations of amino acid residues which may be present in the peptide of formula | include
the following:
X2 is Aib and X17 is Lys;
X2 is Aib and X17 is Cys;
X2 is Aib and X20 is Cys;

35  X2is Aib and X28 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;

40  X17is Lys and X27 is Lys;



10 X20 is Lys, X27 is Leu and X28 is Ser; X20 is Lys, X27 is Leu and X28 is
Arg; X17 is Lys, X20 is His, X24 is Qu and X28 is Ser; X17 is Lys, X20 is
Lys, X24 we 2d1ueedsd X27 is Leu; or X17 is Cys, X20 is Lysr/md1ii®oG2u and
X27 is Leu 15 1t may be desirable that the peptide of fornmula I contains
only one o aC| |f38ehe type which is to be derivatised by conjugation
toalip Sr substituent. For exanpl e, the peptide may contain
only oneN.?sslryeen@&%B ISOI’Q y one Cys residue or only one Qu residue to which
the |ipophold1§sahbgiituent is to be conjugated. 20 Conpounds of the

i nvention ey, carr nore intranol ecular bridges within the peptide
sequence XG4 | A(‘ﬁpr?ﬂijng)'s(?'gﬁch a bridge may be forned between the side-chains
of twh amiine lysiXP4rieCiudneX2dfs Argie peptide sequence of formula | which are

typicall )5(1$esqg,ga)gﬁqs 8l shlxegisahi.no acid residues in the linear amno acid
sequence en am no acid residues at respective positions A and

A+4) . Xgﬂ('ﬁ‘}-yé Wl'ﬁ'geé’ 3REy2BE F%r med bet ween t he side-chains of anino acid
resi dues X1M isas NR70d Leundnd X286 Atg;r esi dues at positions 17 and 21, 20 and 24,

or 24 ang,g&,, e)égeé:éfu\éeéxﬂ'mgutv\o si de-chains nmay be |inked to one
anot her t rou ronic interactions, or by coval ent bonds. Thus, for

exanpPe, )@Q(EEI‘I—Y5a?$2r735'Eﬂ‘J%”€§(i2§i§e%ernay conprise oppositely charged si de- chai ns
i n order x20if196 M= .§Eautanbmdgmr@y ionic 30 interaction. For exanple, one of

t he resi 2(3'?5 L&gyleae Pgtzg |sé‘ﬁx ’ng\gﬂélspséhe other may be Lys or Arg. Pairing

of Lys a also lead to internol ecul ar
reacti on X16isflop.m24 is @@t&ﬁ'ﬁﬁhﬁe”dgﬁémeésomf rel evant pairs of residues at

posi ti ons(ﬁ?s@gdxﬁ)LsLy},ckw;gGh;S&-)éb@w@Leerg and X21 is GQu; X17 is Lys and
X21 IASr’p X17 is Arg and X21 is Asp; and X17 is Lys and X21 is Asp.
Ies 0]

40Ex f relevant pairs of residues at positions 20 and 24 incl ude:
WO 2011/ 11606H3IBRET/ DAL 1HeQROUEDf iKPoula scaBfainsantl oxe aming atig of thXtyge which igdo bed
X24 is Gydivaadd b%%@njug?au&re aaaslpm{%fﬂnd.e?y @subst.ﬁgxew} 8anple, the @M@@Fna?@brﬁﬁn of

resi dues at sitions
SRR WS L S LS e T e s M
A u, e. g.tobecdnjpgated | actamring, may be particularly desirable, especially
bet wggn positions 24 and 28. It will be apparent that a residue involved in
an intranol ecul ar bridge cannot al so be derivatised with a | igoE‘hi lic
subst i t uéRMPEYTIs ¢f e BUENRN BRY AW IVEMBEUHEMANPCYRVPIHTSWIE M 1aG PEPHRTRUSNCE | s
bel i eved ot faatulsuShch antlsrrdgemiaebelfoaﬁed:)usdmIamShessidﬁadhlains ef tvhamirloplo réstdues af the

de L i re't a e CI idures il thedin
structurg g th&e e d &Gt F%ﬂfﬁQ {b‘&! rB%fd% bt eaQ{% 5 iSRG Y kY& the

u

GP-1re ep or possi ucag n rece
amino acid sequence (i.e. between amino acid resn es at respective posmons A and A+4).

25
Such a bridge may be formed between the side-chains of amino acid residues in pairs of amino acid
residues at positions 17 and 21, 20 and 24, or 24 and 28, respectively. The two side-chains may be
linked to one another through ionic interactions, or by covalent bonds. Thus, for example, such pairs of
residues may comprise oppositely charged side-chains in order to form a salt bridge by ionic

30 interaction. For example, one of the residues may be Glu or Asp, while the other may be Lys or Arg.
Pairing of Lys and Glu, and of Lys and Asp, may also lead to intermolecular reaction to form a lactam

ring.

Examples of relevant pairs of residues at positions 17 and 21 include:
35 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.

40 Examples of relevant pairs of residues at positions 20 and 24 include:



20l n certain enbodi nents of conpounds of the invention, the peptide of
formula | (i.e. Z) may have an am no acid sequence selected fromthe
f ol | owi ngvole A tsedB&TFTSDYSKYLDSKAAHDFVEW.LSA; SEQ | D NO PCT/DK2011/000072
H Al b- HGTFTSDYSKYLDSKAAHDFVEWLLSA; SEQ | D NO 2

H Al b- . VEWLLSA; SEQ I D NO 3 25

H A b- %%EE%WVEWLSA; SEQ I D NO 4

HGQ Ai b- TR? SOYSRW KiaSMDRVEW LSA; SEQ | D NO 5

HCGEGT FTSREBksYA-PaKRe406 G\ LSA; SEQ | D NO 6

HSQ Ai b- TFTSDYSKYLDSKAAHDFVEW.LSA; SEQ I D NO 7
H Ai b- QLTFTSDYSKYLDSKAAHDFVEWLLSA; SEQ | D NO 8 30
H Al b5 QPERISDYSKYeIDSKIEBPLEYHIES At SEOONTZANDAFES include:

H- A b- CERGT RRYSKY-RIAAFDFVEW LSA; SEQ |1 D NO 10

H- Ai b-Q%Jgg—.T TSDYSKYL DSKAAHDFVEW.LSA; SEQ I D NO 11

H A b- OF SRW M@ LSA; SEQ I D NO 12

H Al b- FGRR7 SDYSKM EBKAGHDFVEW.LSA; SEQ | D NO 13 35

H A b- Q DPhe- TFTSDYSKYLDSKAAHDFVEW.LSA; SEQ | D NO 14

: 2 89 %E;thfﬁéﬁé gg%‘n: rgg {\Nlm%yi% particularly desirable, especially between
H Al b- Hppo<Hidns SD¥&IXE. DSKAAHDFVEW.LSA; SEQ | D NO 17

H A b- WGTFTSDYSKYL DSKAAHDFVEW.LSA; SEQ | D NO 18 40

H Ai b- YGTFTSDYSKYLDSKAAHDFVEW.LSA; SEQ I D NO 19 WO o .
2011/ 160838Peergrprreptiiat Goetidue invalved -0 dnteTalendprridaskorRappRPE\RE deyivatised with a
H A b- QKTiporb Y SIOKtitDSKAAHDFVEW.LSA; H- Ai b- RGTFTSDYSKYL DSKAAHDFVEW. L SA;

H- Al br AGTFTSDYSKYL DSKAAHDFVEW.LSA;

Without wishing to be bound by any particular theory, it is believed that such intramolecular bridges

stabilise the alpha helical structure of the molecule and so increase potency and/or selectivity at the

GLP-1 receptor and possibly also at the glucagon receptor.

20  In certain embodiments of compounds of the invention, the peptide of formula | (i.e. Z) may have an
amino acid sequence selected from the following:
H-Aib-EGTFTSDYSKYLDSKAAHDFVEWLLSA, SEQ ID NO 1
H-Aib-HGTFTSDYSKYLDSKAAHDFVEWLLSA; SEQIDNO 2
H-Aib-QATFTSDYSKYLDSKAAHDFVEWLLSA, SEQID NO 3
25  H-Aib-QVTFTSDYSKYLDSKAAHDFVEWLLSA; SEQID NO 4
HGQ-Aib-TFTSDYSKYLDSKAAHDFVEWLLSA, SEQIDNOS5
HGEGTFTSDYSKYLDSKAAHDFVEWLLSA, SEQIDNOG6
HSQ-Aib-TFTSDYSKYLDSKAAHDFVEWLLSA, SEQIDNO7
H-Aib-QLTFTSDYSKYLDSKAAHDFVEWLLSA, SEQID NO 8
30  H-Aib-QPTFTSDYSKYLDSKAAHDFVEWLLSA,; SEQID NO 9
H-Aib-QETFTSDYSKYLDSKAAHDFVEWLLSA, SEQ ID NO 10
H-Aib-Q-Aib-TFTSDYSKYLDSKAAHDFVEWLLSA,; SEQID NO 11
H-Aib-QF TFTSDYSKYLDSKAAHDFVEWLLSA,; SEQID NO 12
H-Aib-FGTFTSDYSKYLDSKAAHDFVEWLLSA; SEQ ID NO 13
35  H-Aib-Q-DPhe-TFTSDYSKYLDSKAAHDFVEWLLSA,; SEQ ID NO 14
H-Aib-QRTFTSDYSKYLDSKAAHDFVEWLLSA,; SEQ ID NO 15
H-Aib-LGTFTSDYSKYLDSKAAHDFVEWLLSA, SEQ ID NO 16
H-Aib-Hph-GTFTSDYSKYLDSKAAHDFVEWLLSA,; SEQ ID NO 17
H-Aib-WGTFTSDYSKYLDSKAAHDFVEWLLSA; SEQ ID NO 18
40  H-Ab-YGTFTSDYSKYLDSKAAHDFVEWLLSA; SEQ ID NO 19



5 H Al b- SGTFTSDYSKYLDSKAAHDFVEW.LSA; H- Ai b- | GTFTSDYSKYLDSKAAHDFVEW.L SA,

H Al b- GGTFTSDYSKYLDSKAAHDFVEWLLSA; H- Ai b- PGTFTSDYSKYLDSKAAHDFVEW.L SA;

H A b- HCIWWOSDMAYdsBSKAAHEFVEW.LEA;, 10 H- Al b- Gi t - GTFTSDY B YIBRSKAAdDITYEW. L SA,
H Ai b- Q DAl a- TFTSDYSKYLDSKAAHDFVEW. L SA;

: 2 g: l_QiS -%ﬁﬁgﬁﬁ%% H Al b- HGTFTSDYSKYL ESKAAEE%MLQII:JA;

15 H Ai b-HABIQKTFESRHORASEARNRFDEYEVSA: SA; SEQ ID NO 21
H A B- % gﬂ-ﬂmh@#ﬁk@?@(%.:ds@l HBSDE’W&UMSKAAQDFVEV\LLSA; . SEQ ID NO 22
H A b-[ 3-( 4- t hj AR SKYL DSKAAHDEVEW. L SA:

H Al b- [ 3*%@”6&#@5%&%%%@@?%%L DSKAAHDEVEWL L SA; SEQIDNO 23
H Al b5[ 3H-AibSETFISDY SKWUREKAABPEYEIVERYL DSKAAHDFVEW L SA: SEQ ID NO 24
20H Ai b- [B3aib4ctiistrvsky ebkWAH DATENLPEX SKYL DSKAAHDFVEWL L SA; SEQ ID NO 25

H Al b- [ 3- ( 3- LD | - GTET YL DSKAAHDFVEW_L SA:
H Ai b-[ 3*@'%%‘%%@%5%%@@% KYLDSKAAHDFVEW LSA; and SEQIDNO26
H Ai b- [ 3-H-AibPGIFT 5D U3V LOBKNAHEF MBI SAGTF T SDY SKYL DSKAAHDFVEW. L SASEQ SE§0IZD NO

20 SEQ | B N SES/SB IMRIARHEFRWDL AP 23 SEQ 1D NO 24 SEQ I D Ne-@% §5Qg! D
NO 26 SEQ NO 28 SEQO 1D NO 29 SEQ I D NO 30 SEQ I D_NO 31 SEQ

D NO 27 SEQO I D
| D N#P32 *@EQQ"@T%S%%E@&?WF&E EeI D NO 35 SEQ I D NO 36 SESFRI N©237
SEQ | D N®-&i8-CBEAeITBT 80y Sy LBISRAKWBDNZEWOLSEQ | D NO 41 SEQ | D NO 48eQZbNadc of
the latt W‘ﬁjg'rmg'@ﬁﬁgbﬁﬂdwﬂég%mLS‘QOnst' tutes an indivi duaéESrﬁpPglgent
of a peptide group i ch may be present in a conmpound of the Invention.

Armong préF@P&BL%'ﬁB:J§PPf§KY%DM§W¥G§Abf the invention are coRBHUNES2
wher ei n tHhabpeptrTdey sy fESKpREBFVEWLLE, Z) has an amino aci d seqseQ@®ENoO 33

sel ected ffomt Lnge i - HGTETSDYSKYL DSKAAHDEVEW. L SA;
HE&&TS%%%%%%WWM&TSDYSKYLDSKAAHDFVEV\LLS -0 1D NO 34
H- Ai b- FGHFASISYQryy EroxASDE VBN $I19A.DSHAAHBE EWRPHRA, TFTSDY SKYL DSKAASEFVENMDI3SA:
e e e e o
H A b- SG '“rig v P@‘E‘% 'gﬁgﬁ“%%% %@%SDYSKYL DSKAAH%%}:%%PQA";7
VO 2011/ T6H6BRGT OB GUTSPYSKY DS ABBIFVEDYSRAL DSKAAHDFVEW LSZQ 1D NO 38
H A boPGIF TSRS ORKAADENEME Sy, b5 U HGERRBIXSKYLDSKANEFVEYEL o 2o

A b O BB PR DGR RSV A HOFVEWLLSA SEQ D NO 40

H Al b- Hs ét+-AH-EBFS DY EYLIRBKNNEDFVEWIKSADSKAAHDFVEWLLSA,; and SEQ ID NO 41
B A b- Q RLgysl, %%AY XH.WH%W SV JdAWRDEGERT S SKYL ESKAAGER \ENBLBA,
H Al b-[3-(2- } uar%y a'%agnyl - I'—lTSDE(%\P%YLDSKAAHDFVEV\LLSA; '
25 Each of the latter embodiments, independently, constitutes an individual embodiment of a peptide
group Z which may be present in a compound of the invention.

Among preferred embodiments of compounds of the invention are compounds wherein the peptide of
formula | (i.e. Z) has an amino acid sequence selected from the following:

30 H-Aib-HGTFTSDYSKYLDSKAAHDFVEWLLSA,
HGEGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-QLTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-FGTFTSDYSKYLDSKAAHDFVEWLLSA,;
H-Aib-Q-DPhe-TFTSDYSKYLDSKAAHDFVEWLLSA,;

35  H-Aib-LGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-YGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-VGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-AGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-SGTFTSDYSKYLDSKAAHDFVEWLLSA,

40  H-Ab-IGTFTSDYSKYLDSKAAHDFVEWLLSA;



Ai b-[ 3- (4-t hi azol ypal any1] - GTFTSDYSKYL DSKAAHDFVEW.L SA;
-[3-(3-pyridyl)al anyl ] - GTFTSDYSKYLDSKAAHDFVEW.L SA;
H Al b- [ 3-wd-20hiiengsB) al anyl | - GTFTSDYSKYLDSKAAHDFVEW.LSA; PCT/DK2011/000072
H Ai b-[ 3-(3-thienyl)al anyl]- GTFTSDYSKYLDSKAAHDFVEV\LLSA
H Al b-[ 3+ Etfyéﬁlﬁ YLDSKAAHDFVEWLLSA; and
15H Ai b- Aﬁ %ﬁjgp YERY gggeg \ﬁﬁé GTFTSDYSKYLDSKAAHDFVEW.LSA. As
before, "(’:'h P@fTFirﬁ'éY$’é\thDe9rKAé YE e i ndependent |y, constitutes an
i ndi vi duaJ-A.emtg:rdrrgme\m‘szApaEvangﬁqup Z which may be present in a
conpound ,pf. the.. i I enbodi ments of these |atter

des RO G0y Sk RS ABETE S A

peptides © , resi due at position 17 may carry
(i . e. 5be HcAhjQBARFHETERYSKYUOSKAPHPFVEWSLESt i t uent, as el uci dated further

bel ow. My gpagETRITENYSKN®sKAdBDEPAND(SY: of one or nore of the residues X
(vide su in a the i ny on may be conjugated to a

| i pophi | F‘Lﬁg&gﬁufﬁﬁﬁggggg“%i%@%v@g%de chain of one residue X may 25
be conj ugbAitHATETADY SHOHSKAAEEBVIBNLLBAIent . Al ternatively, the side-chains
o bét““t O o S R o) 90 and x28 mmy be
u itu y
conj 4gat é‘dA'P@‘é‘q"P%’d‘ﬁﬁ'iaW']cgEFJﬁ?tYisf(Y@]?’?AAﬁRﬁ:é/EV\ﬁ'L%rrpound of the invention
may have H-Ais{3-@rgricytalaoyjeETRT SDYSKULRSKAfDFVEVWLbBAUgat ed to a 30l i pophilic

Sobst! L Uuenkin - ReR) E%W diFtsisiitbsicliipveR BHCh as al position 17 or
20, and o tion ernatlvely, t he conpound may
conpr i se pAett-genignt)an il GETROYPEY SeiHRT¢AE L S8ach conj ugated to a

respect i \HAIBIG-(1pyabigh diegi-CTETSDYSNYE DSKARKABFYEWNSSAL 4nd 20, 24, 27 or 28.
Preferably,. i i stituents are present
on a%esp%%'?’%@ ZOJ’U'Q%I qﬁ%}lar%yﬂ%lﬁgﬁ%ﬂ#g K%?‘HE"S{S{F& g%s) 17 or 20. Thus, the
conmpound may have tvvo | i pophilic substituents on respective am no aci d

resi dues agloefRRS bidndnthe Hteaé'lﬂbo%gnenﬂsﬂnaéﬂin&)éhﬂy LénstifitbsAh inddidudieniiodimBi ofat 20
and 24, 20 or .24 and 28; or at 27 and

2
28, WD fs&t%ff%@%@%&w@mﬁ@m%Wwwﬂﬁ?f%%ws?n enbod; ments of a

conmpound of the invention, the conpound nay have one or nore further

l'i poppi | ltncce'%@#awbwﬁaeﬁe o{tgééé' ISt F)%}ﬁl@é‘s &rformsfﬁ menyg. @) bes.d@e?%oe@dw aadyed to
a respective. amno cid residue a el ected from

posi tiong® :[y7('ei’ﬁco'i‘ﬁgat%moar"pﬁgh”'cﬁdﬁﬂ'\}@w e ?'Bﬂ‘%}e‘!de%fég? P%bl e that a maxi mum
of two amno acid positions are derivatized in this way. 5 The lipophilic

moi ety Zhoff@yen@&m)rtﬂe%ﬁ‘deachamé Q%EQPHor%Q@{hB r&%‘bh@ﬁ J:&%ﬂa?unta%o%o&%d%ﬁﬁs

e.g. from1l0't C atons, such as froml have at
| east 11 ”t‘;‘e”a‘PB H?Y baﬁmwaate&tto ﬂﬁ%otph'i%s%s‘éh‘%‘ﬁ;f or @@f“pl?x%ﬁ‘ﬂ? éha"t ?fé’”ﬁiﬁdkdd%éﬂ?d n
chai 85 may)e caijigatea td 2 jipapBilic dubstitleént. Alernafively) the kRiecasiboorf tad, @neven hitus thait Gvo,

exanpl e, 4, F?X f%ﬁ b@c%ﬁlﬂﬁﬁe%r&?)x h%ogﬁmé’%}%&hﬁ)&ﬁ %9%% eET lgdﬁﬁe%%la 'of X17, X20

pentadecanog exadecano ecanoyl noyI or ei cosanoyl
noi ety. PAY %%Waie‘?ﬂwﬂl“g%ﬁ@@ea 'WP@H'@ﬁHbS“Z’E“trmy be or conprise one or nore
anm no aci d resi dues For exarrpl e, Z2 may be a y-Au (al so denot ed |soGI u),

o- aii no- 3" AFafacst ol B8 hdfon By Pad i G RCRIAF S pul w R BRRERERRY D,

are Aot Ihmmlewbﬁduerm@dewwow 239 4. 47 o awtb @a abRAsition d%oaa@mftaen@teé@ly
hexadecangydsiibs 9 u) , hexadecanoyl - G u, hexadecanoyl[ 3- am nopropanoyl |,
hexadecanoyl- [ 8-am nooct anoyl], hexadecanoyl -E-Lys, 2-butyl octanoyl-y-d u,

oct adecanoyl -y-d u and hexadecanoyl- [ 4- ami nobut anoyl]. 20
Alternatively, the compound may comprise precisely two lipophilic substituents, each conjugated to a

respective amino acid residue at one of positions 17, 20, 24, 27 or 28. Preferably, one or both of the

35 latter lipophilic substituents are present on a respective amino acid residue at one of positions 17 or 20.
Thus, the compound may have two lipophilic substituents on respective amino acid residues at
positions 17 and 20, 17 and 24, 17 and 27, or 17 and 28; at 20 and 24, 20 and 27, or 20 and 28; at 24
and 27, or 24 and 28; or at 27 and 28.

10



In certain enbodi nents, Z may have the formul a:

H Al b- EGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA

H Ai b- HGRFOSPNMBKYI3BSK( hexadecanoyl - i sod u) - AAHDFVEW.L SApCT/DK2011/000072
H Al b- QATFTSDYSKYLDSK( hexadecanoyl -i soG u) - AAHDFVEWLLSA; 25

H Al b- = . AR j - X

HGQ Al b- —%ggééé%_@éﬁgﬁgégggganoybd {)lege _ui T@&E@@(E&k@ﬁ;ay have one_ or mo,re _
HGEGTFTSW@WEM{CWER 'H@Btérﬁ%‘ﬁi'l‘g theeg@r TPCeAm Eg;z;\t;]gated to a respective amino acid
HSQ Ai b- TéskoP¥Ekrhdoplditvns asletentayd pdstiofd 1), 26\VaHDFAGE B L Béwever, it may be desirable

H Al b- QQTETSDYSKYLD: hex. noyl - i = AAHDEVEW L SA,;
S0H A b O BTN MRS S RSRtg 7° S ki sa
H- Ai b5 QETFTSDYSKYLDSK( hexadecanoy! -i sod u) - AAHDFVEW.L SA;

i g B' &%ﬁ’_gﬂé@%ﬁ%ﬁ%&ﬁ%& B&K@QSG??&M&QB&Q@&#%M@Q@ B8 atoms, e.g. from 10
- Xa oyl -isod u)- ,

A b RO aR L TR e EXA AL DA PO S0 By PAVR AR [Ctoms, andior at most 18.C

35H Al b- @obigh&oTéxaBp¥ SKY hiiBiaHen skt erpgdntairs t218,) 14 ARHDE I\ 1S#grbon atoms.

H Al b- W%s ( i 5. = ;

H Al b- ?GEE%%@%YLDS% ﬁéiiﬂiﬁi‘%ﬁ”@ Fu 23@5’&? @E@%@E\%@famadecmy"

H Ai QHpﬁ@é‘ﬁPﬁ%ﬂswél%?E%S%(‘%faﬁ&% ABY) P §ica5eqqy) MAKMDFVEW L SA;

H Al b- WGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWL.LSA; 40

P TSN BRtad o2 A0 Ub of SRGH o SPHGN ki etlos. For exampie
H- Al b- VGFFTDISKYIGHERISAERBIRELEIRIY) Clusbrtias) sARHBRUEL SAZSEG oK 62

H Al b- QKERTSBYSHSYLPBKMexa6enraishey! sR@HU) - AAHDFVEW.LSA; SEQ | D NO 63
H Al bs RGTFTSDYSKYLDSK( hexadecanoy! -i soG u) - AAHDFVEWLLSA; SEQ | D NO 64
H- Ai b- AGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA; SEQ I D NO 65 5
H Al b- S@Fﬂ%ﬂg%wmW@i@é@é&'é@f@VPW%*@@J%?QW\XE@\EL@A?WWB-Q@ (@ep
AT TSy i A s g v Y SV S o
- xagecanoyi- | u) - ;
Al b, PO PR RS OB ANy o S Bt AR DR T BB AR o
H Ai b- HGH-arSDXYSKYPTISK( hexadecanoyl - i sod u) - AAHEFVEWLLEA; SEQ | D NO 70
10H & b- G t - GTFTSDYSKYLDSK( hexadecanoy! - i sod u) - AAHDFVEW.LSA; SEQ | D NO 71
H Ai b- Q DAl a- TFTSDYSKYLDSK( hexadecanoyl - i sod u) - AAHDFVEW.LSA; SEQ | D NO 72
H Ai b- Hsgl?g%ﬁ“i’g %%E’ES@%('H%&%%?%‘E{W”-% sod u) - AAHDFVEW.LSA: SEQ I D NO 73
H Al b- Q PrA-EGRTSEIYGHNLDSK (Heradadsropns@iu) e EFYEWALSIDFVEW L SA; SEREQ D NOD434

H-Aib-HGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA, SEQ ID NO 44
H-Aib-QATFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 45
25  H-Aib-QVTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 46
HGQ-Aib-TFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 47
HGEGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQID NO 48
HSQ-Ab-TFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQID NO 49
H-Aib-QLTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQ ID NO 50
30  H-Aib-QPTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQ ID NO 51
H-Aib-QETFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQID NO 52
H-Aib-Q-Aib-TFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQ ID NO 53
H-Aib-QF TFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQID NO 54
H-Aib-FGTFTSDYSKYLDSK(hexadecanoyl-isoGiu)-AAHDFVEWLLSA,; SEQ ID NO 55
35  H-Aib-Q-DPhe-TFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQ ID NO 56
H-Aib-QRTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA; SEQID NO 57
H-Aib-LGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 58
H-Aib-Hph-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 59
H-Aib-WGTFTSDYSKYLDSK(hexadecanoy!-isoGlu)-AAHDFVEWLLSA,; SEQID NO 60
40  H-Aib-YGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA, SEQ ID NO 61

11



H Al b- HGTFTSDYSKYLESK( hexadecanoyl -i sod u) - AAEEFVEW.LEA; SEQ | D NO 75

15H Ai b- 1Nal - GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA; SEQ I D NO 76
H Ai b- [ 3-Ww@-2buribgsal anyl ] - GTFTSDYSKYLDSK( hexadecanoyl - i $0EDK2011/000072
AAHDFVEV\LLSA SEQ I D NO 77

H- Ai b- [ R@%%?EY%@PW HexSicdnist el DRt easieeanoy! - i soG Ugeq b NoO 62

AAHDFV
20H- Ai b- [BAPRIGYTSRY P AR heradsrrexHsesir IR YEEdeCanoy | - i sod 8FQ D NO 63

AAHDFVEWH.5A.RST@TEDY BKY LEBK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,; SEQ ID NO 64

A b | 3y ‘i‘g@(ﬁéﬂ@g&heﬁf@%‘&?&%%ﬁﬁﬁﬁmﬁoy' 150G ) 5¢q 1p o 85

AAHDFV

H Ai b5[ 3 F(elthﬁTéfWDyﬁfﬁwqha@mgmemmmmﬁ\é@ﬁoy| -i sod u) SE@4P NO 66
AAHDFVEWH—%I@médQSNQQQKéhexadecanoyl isoGlu)-AAHDFVEWLLSA; SEQ ID NO 67
;"AQ'DEV[E\/&%R%%%%BLW (e PSSR NS ARGGRROY ! - 150G U) 5 1 No 68
H Al b- [ 3-H-AbiR@ET&Z 8D Y$SK WIS exadeTHRIDYESHYLAISIIRVE ddE8anoy| - i sod &FQ ID NO 69

QQHDZVEV\%% HETFPERY Sy S xadecanoyl-isoGIULAAHEFVEWLLEA, SEQ ID NO 70

I h d -1 -
o DA A FTS R B e S P L AR e < - ecanguh i k)
const i t utresibaRDARMIFTEOVSKY LEXgiK(ixadenbnoyFiseGImeirHRFRY EYYLASH; Z whi chSBERYD NO 72
present 'H“A.? I-&E @%@?QSY@&YH&%H&X&B&M%soéé A@(HHFQ/EK)Y]L%QY red e”b0§$d3‘ﬂ5‘ N® Af

conmpounds 0 e invention are conpounds wherein the peptide of fornula I

(i.e. 2) HAas-GRlemy FﬁéDé{éK&L%%laG@ﬁE@awl BeEWHAMFBRYEWE-S 01 | owi ngSEQID NO 74
|+ Ai b- HGH-AIBBGIIKYE DEBK Vebskttexadwayioyi-iSalH WAAFAMBANERK L SA; SEQID NO 75

40H— TS&$E¥§ t}gdexa h%’!aﬁgng"sA@dEgX %@@EMSA; V\lDSEQID NO 76

2011/ 1606-33|p¢§f(25|@@q_q_r7y @TQDYSKYLDSK (hexadecanoyl-isoGlu)-
H A b- FGHARSIPYBKYLESK( hexadecanoyl - i soQ u) - AAHDFVEV\LLSA SEQID NO 77
A b LGP BBV eI ROAR L Seoy T T oSl e o
H Ai b- YGHAFSIBYSML@SK( hexadecanoyl -i sod u) AAHDFVEV\LLSA, SEQIDNO 78
20 H-Aib-[3-(3-pyridyl)alanyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA, SEQID NO 79
H-Aib-[3-(4-pyridyl)alanyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA, SEQ ID NO 80
H-Aib-[3-(2-thienylhalanyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-
25 AAHDFVEWLLSA, SEQID NO 81
H-Aib-[3-(3-thienyl)alanyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA, SEQ ID NO 82
H-Aib-[3-(1-pyrazolyl)alanyl]-GTFTSDY SKYLDSK(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA; or SEQ ID NO 83
30 H-Aib-[3-(1,2,4-triazol-1-yl)alanyl]l-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA. SEQ ID NO 84

Each of the latter embodiments, independently, constitutes an individual embodiment of a peptide
group Z which may be present in a compound of the invention.

35
Among preferred embodiments of compounds of the invention are compounds wherein the peptide of
formula | (i.e. Z) has an amino acid sequence selected from the following:
H-Aib-HGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA;
HGEGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,

40  H-Aib-QLTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,

12



5 H Ai b- VGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWL.LSA;

H Al b- AGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWL.L SA,

H Al b- SGRFOIDMGEYE3BSK( hexadecanoyl - i sod u) - AAHDFVEW.L SApCT/DK2011/000072
H Al b- | GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.L SA;

H Ai b- LSA;
10H Ai b- ﬂ@?@éﬁ%&%ﬁgﬁ}%@ﬂ '%@‘ éﬁ'@ﬁm&%\/ﬂ%
H Ai b- HWM@{QR%E@WW&@(&@@5ﬁhe§ﬁd9¢%‘er§*%9ﬁIUMAEﬁF/ﬁWH§$

H Al b- G th-Gibi EFPYSHVSIDBINSKeeRaRe a9 YiboGIS)EAHDFVANHDENEW. L SA;

H- A b- Q DAl h VEWLLSA;
H A b- 855”@%3’ ﬁgﬁ%&%h&@%’gﬁ%p g o’%ﬂ% wﬂ%EBFEV\LLSA

15H- ABD- (-Bbe/STFFSBIVSKATHExAdscaRy Liaprdlyk AAHRRVIEYYLLSAHDFVEW. L SA;
H- Al b- HGTrFI.%%S'ﬁ‘(bB%m AN hoyI-8 %WMLEA

H A b-[ 3- ur FT DYSKY ksoG u) - AAHDFVEWLSA;
H Ai b- [ 3-AP ﬁﬁ‘%!éﬁyg’g%iﬁh noyI -i s0Q u) - AAHDFVEW.L
SA; H-Aib-IGTFTSDYSKYLDSK(hexadecanoyi- lsoGlu -AAHDFVEWLLSA;

;F_ Al b- [ 3-1f ARG HEbY 8k Aydu (r R RISE KA IS AGRQR0Y | -1 S0G u) - AAHDFVEWLLS
20H APb- [FBAPRITHTSRY P YRS rexadseresHseR IR VY dSRanoy | - i sod u) - AAHDFVEWL

LSA; H-Aib-HGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHEFVEWLLEA;

H AL D[ 3 Rpldi STshYsROVb R (FEISBNHHXLERIAARARRGARGY | - 1 SOG U) - AMHDFVEVLLS

H- Ai b- 13-H-AbRPARIIRS SAY a4 D SKEexadsoesiys sl MehRIodEErtS - i sod u) - AAHDFVEW.L
SA; and H-Aib-Hse-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA,

[ 3- tr ,9123%] E adecanoyl -i soG u) - AA
HDFVEQL é‘%'bggése Lf or gs%gg%%ﬁ(k%a%éﬁéangr Ié? gﬁﬁodl rne*nl?‘gsA i ndependent |y,
const i tutHaélbaHG"'ﬁT@DVSGﬂaﬂs*‘éhﬁ%é‘éﬁcmtlseﬁmwﬁﬁ&w%@ﬁoup Z which may be
present ifnag- @@m@/gaﬁlnyqfeﬁd‘rsmsmrns@rﬁbxadecmaiw ¥6GI0)-AQATVENASAAr g at

positon A5, GURUIGE ol R L e A S e
i ncr easi nyApd3-Ghryyiddialabgl-ET TSRS hD b erddedtapoyl- ISO@%&AUDEVEWLl&S/’partl cularly

at theg G+PA1% (5-8CHhigh aianJP@TﬁFQmK@Ebéx hé?ab&’éé‘ﬁéyl%e NAHDW@WZESA 28 and 29
of native for the

e_si
gl ucagon Wg@éﬁf’g@enﬁﬁgﬁl"] ?FF%@@PWW@%@"E P\f"'58§§’) f\éﬁg %\&th% the native
gl ucagon msaigUB e razpYdlany(HGIIFIT$DY $iCY LIDSK( edanst aroyl-isdGIWAAAHTIF VBWEILBABMd29, may
i ncrease V- / I
pot ent al'TaPa 1o e PR PR Sy oo dol R 5.
receptor. Further substitutions which may be incorporated in conpounds of
t he i25vems|b@fa>re BedH eheligttér ambdaitérits, MidepAdé@ig, oBhglitads ghasditiduanentibdiment of a

Pt her QL goo gy RASHY Al S8-(RY BohRl bl G4ty Pref erred when there i s

a Gu at SItIO t can orman I ntramol ecul ar bridge, since
this may |ncrease its effect on potency at the G.P-1 receptor. 40 WO

2011/ 1606&6&&6@5&0&&/@@@%&:%@ tHaspolitddtof §8 .rwfanttohaamwg:aéu By d@BRAbIC dnfigh

Met residug at (4-90 |.so
educes (e SO BAH ApoTi s ¥ERYR bBafoeathcd eBins Wil alaa o5
st abi3Pi t)andGLPﬁeemtvpmbmmcgigmmetQhﬁ bigcerftort he natural Iy occurring Asn
resi due at position 28 of glucagon (e g. by Arg or Ser) also reduces the
potentlal for deamidation in aci ti ereby increasing. the
Phen car TP ABPEE) Groena: RBHIBAL TS Shig Ve AFGP SeteacprOT g et
GLP- 1 r ecelgttiity fopthe glatagehIrscepiot. rﬁubstltlstlogmtftmasambsﬂioms seladive pabemtiye gitcaghe

10gl ucagqg Je%E@BEr‘HEularWe iAtrRACtRR of Nlﬁ%ﬁﬁoiﬁgn?é’ n%a'?tn{c%'é&b&&wc&%ﬁérﬁ!‘b%elééﬁa&y are
Ilkeﬁéto stal al pha- helical structure’in the C-termnal portion

of t pepttne@Lri i f eCFr%E9r B%te’&}@%x yitgHtesigniigant redugiigp °Bfé%“?’1§¥/ gifheglucagey weeertery
this hel |Fmaherpomstmumsns@\fhldwrmyrmhre:ombmtetdon taveuads o thehnveatidniirecludl aewattpesition
I ntr OdUCt2:7%Hd Qg 4 B%'n%eFﬁﬂr%nn@rﬁ A@%Qt gﬂl&ﬁ%d @%yo% &a‘ﬂncﬂgm Eréf%héé Jihen there is a

Addi tional I'y or alternativel resi

i nt r oducéy atPogiten %W'W@hd‘fcab&mta?‘M@W@CU'@PM%6'"@8‘“'51*!%@0@35%"%@@?@%5

at posi t ipafeficyt trReLRB8retsptorry bot h be charged, or the residues at positions
20, , and 28 may all be charged. For exanple, the residue at position 20
may bé Hs or Arg, particularly His. The residue at position 24 may be d u,
Lys or Ala, particularly A u. The residue at position 28 nay be Arg.

Formati on of an intranolecular bridge in this portion of the nolecule, e.g.
bet ween positions 24 and 28, as discussex above may al so contribute to
stabilizing the helical character. 20




Substitution of one or both of the naturally-occurring G n residues present
at positions 20 and 24 of glucagon also reduces the potential for

deami dat iwo 201/®@06381 ¢ sol uti on, so increasing the chem ealr/padabidood7yg of the
conpounds. 25The side-chain of one or nore of the am no acid residues

conj ugat aae Pl LeRRnaREAY op @B ARk esip achbppdiay A fuedbbn BE (i EPLEBY BE

conj ugat i@ atsp f‘ECh’éeSI ti‘%e@ﬁntlal fer axiggtien. thgeaky '”P@a%inép@ﬁPF%P%FtaE'l'tMéftBﬁal n may
affect (o@poungéluce to sone extent) certain of the benefits (e.g. with
respect to receptor binding) which the unconjugated side chain may provide
at that position. However, it is believed that such conjugation with a

| i pophi | iSsbstidion pf the paturgineguriieg Ararresidusi ah position @B lnbgluaaagns(e-gebyyArawr B8r) plégar d
to the phygiced tﬁgb&a,kt.a%a&sawaxor(.haéa.c Lbifithdh, @éresw.ﬁc@mqw&emaqamw Sifthe
Exanpl es of individual compounds of the invention [in all of which the
N-term ndPT§P00Pp RL is hydrogen (H and the CGterminal group R2 is an am no
group (NH2)] are the follow ng: 35

H-H- A b- EHERT Tysg RICELLSY y}‘a‘?ﬁ%@@aﬂ%ﬂpﬂrsﬁbgn%ﬂymy ﬁosg\h%otency at the

H H Ai_b- HGTFTSDYSKYLDSK("hexadecanoyl -1 sod LSA -

H H APb- QNFRIPSIASRIPL O (17205 HSteqpRANY- "‘“EOGE&'" " e%li‘-\‘lfﬁﬁlﬂ‘%?é\?ﬁ‘é‘iﬂy tongigpilise an alpha-

H H Al b- @aﬂEETéﬁDMSiéYMBSIq feaviea portioroyflthe epfideu )t mAAbDEREIdbIE Sht is Nbtdielieved

H HGQ A

. HoEaTFFEB VL Lk e il U
2011/ 16062PHvE Y q_;at@@gw'gm may assist. Additionally or alternatively, charged amino acid residues
H HSQ Ai bral fod SIR&icet @&bﬂemmebe&@a@ﬁdns 26,@d ahd-28AHIEMENes 3hes dipbEltions 24 and 28

H H Ab- QT decanoyl | - NH;

v Ao CRTEIBRN ERBEsR, e catuean ayr gt 20 RSyl BRra R Bor oxampte, te
H H Al b- GO Sysitvn BBREN bx Higer Alvopdrtiquisdictis) Tbe\mwwmsﬂonm Py, be Glu, Lys
SH H Al bofhAl fartithibSRYRKIfLSk b ax pekrea R Yay ibs Ak anﬁﬂﬁDﬁ\éE%’a%ecM%ndge in
I b Bl e TR R S A s'>s"tio§% A AP SR e contut
H H Al b- @ PetizingFeSBYSKaDBKrhexadecanoyl -i sod u) - AAHDFVEW.LSA - N H2;

p b- QRTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA - N H2;

FTSDYSKYLDSK exadec AAHDFVEW.LSA - NH2
R e Ry PR T T DA QB e PR AR s ZRiape 24 of

"

0

ngﬁsmsmwbmmmwamymmm agidid\SdHibieWESdlincFasinBlth2; chemical
Gy 3B §Q*R§Kgﬂexadecanoyl -1 s0od u) - AAHDFVEW.LSA - NH2;
VGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - NH2; 15
KTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA - NH2;

Red HdSERABIOf lobSK( e athee anby lacit! saz{dusy de3RMEEYE\WhiSmaNbdeiur at positions

SEFEIEDIEHA RS R SR ff s v

b-
b-
b-
b-
b-
b-
b-
b-
b- P@mmmmlﬁéx%@é@tﬁ@ypaﬁl@b@sa?cmmawmmm reipEe to some
b-
b-
b-
b-
b-
Al
b-
b-

qa&ﬁ_rﬁagﬁ%ﬂhggﬁ&h'w@gaﬁ'&ﬂ@w%ﬂ t6 Rlck ptor MTQFWEW%@%C&N uE%ed side chain
i PP AR e SRR R p 2 et bich DA Ve TpBc substtuen

Giay bSPETRECH SKAD O b & it eeadylito the o sisjoghAHBIVEMN IS e)- oNthHZQmpound
(& JoBLtRn TFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - NH2;

b- Hse- GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - NH2;

Q DLeu- TFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - N H2;
BGIPISDY SMVIQESIC(Jmmdecfahﬂ)iweniti@D[@ aji)of MEEﬁVIEMEtnEﬁhI giHE R’ is hydrogen

nd ﬁE"cTéPX%EHQ %ﬂ#&@&)ﬁ' WG VEWLLSA -N H2;
b 5\% g L],I[)ﬁ_ aI any. GTFTSDY YLDS erxa ecanoyl -| sod u) - AAHDFVEWLLS
GTFTSDYSKYLD K(hexadecanoyl isoGlu)-AAHDFVEWLLSA'-N

H- H Al b- [-iéH - Hmrﬁwwgpmmhéxammmamm@mmnayl -i s0G u) - AAHDFVEW

LLSA - NHgi 1. Ajp-QATFTSD
H H- A b- f: le ?% szx LDsSy TX%%?%"S@?&)E)D@% e e'"gén'gHT-l s0G u) - AAHDFVEW.
LSA - Nk H-H-AID- FTSDYSRYLDSK (hexadecanoyl-sotiu)-AANDFVEWLL SA N

H H Ai b- HB—%CG@A[DWHT&}DIY}SEYEE&{@ex@ﬂ'&ﬁ&@YS&GﬂhMDIB)BMIQ.WNHL,-| sod u) - AAHDFVEW.

LSA H

30 b TR TSNS SRS PSR AR RN SA Ny - 1 s0at u) - AAHDFVEWL
LSA NH2;
H H A b- [ 3-(3-thienyl)al anyl ] - GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.
LSA - NH2; 14
35H H Ai b-[ 3- (1- pyrazol yl ) al anyl ] - GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDF
VEWLLSA -NH2; or
H H Al b-[ 3- (1 2 4 tr| azol - 1 yI ) al anyI ] GTFTSDYSKYLDSK( hexadecanoyl -| soGI u) -

A A1 INF\y Jr AU Y " . . o

20
H Al
Al
Al
Al
Al
Al
25
Al
Al
Al
Al
Al
Al
2P
Al
H
Al
Al
Al b

>ITFERFIFIFIFIFLIFLET
ITFTFTFFIFIFIFIFLIFTELT



WO 2011/ 160633PCT/ DK2011/ 000072 Anong preferred exanpl es of i ndividual
conpounds of the invention [in all of which the NNtermnal group Rl is

hydr ogen wb)oamdodsbe C-term nal group R2 is an ami no gr egp/pEbi)dooene the
foll owi ng: H H A b- HGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA - N HZ;

5H HGEGTET, NHHZ;

H- H Al b- &%ﬁ%@ﬁ%ﬁﬂgﬁ?ﬁg%g%%@ﬁ% ?&7 WLSA NH2:

i b- #@Tﬁ%@@@@hﬁl&(%ﬂ%@a?féwl IS8 te-6 HRRYIMARSA-NEA - N H2:
@rm@ﬁm\@wm@«ﬁwmsﬁwmmmaﬂmawemwLSA N H2;

ET. NH2; 10
- vEak ﬁﬁ%@ﬁ% o] g’%gﬁ%x v H%%@ K%\ VSV ER N H2:
\VGT%MWTQQX(SK&%@EWW&HP@@@M -AARPEEERIALSASNHN H2:
AGIRTWDD@KQMH@@m%m@gg SOAHAANRBEMEN NSA - N H2;

Z?@E@%@ﬁ%@ﬁ%@%ﬁﬂ rgypsSe e L N Fo; 15

wmmmvﬂamw@@mwwmmaaglu)%mmm% NI
ﬁ?éd?%&@h@é@(ﬂ@%@&)ﬁb 71is8fd) UAHAAVERVEN INFY - N H2;

b HGTFTSDY d AAHEFVEV\LLEA NH2;
e s At e BV, Ve
Al b- @anmmmswmmmnwoeiwuyvmmmLSA NH2:

H-H A b e e it B3 é&ﬁangadm '/@Q@FVEWWLSA NFZ;

H Al b DLeu- TETSDYSKYL DSK; hexadecano i sod u) - AAHDFVEW.LSA - N H2
H Al b- XY RKPDRSKY WKL @@8?&?9?!'1% MHWA VESANEA - N H2;
|+ A| b [H3H- AR~V ETRAISDYiSAmyD $ K (RSad @RS ELOGKARR BN BISHYNHL: S0 u) - AAHDFVEW.LS

Ay Ay ?KTFTSDYSKYPS'&E‘T""‘&‘?%%%V&?%WL% hexa eséaHB' | -i s0Q ) - AAHDFVEW

L,_SA NH F-Aib-RGTF TSDYSKYLOSK héxadecanoyhisoGIu)-AAHDFVEWLLSA -N

\ZI\E[LS;L AlNh;+ rEI&TbG@G'WITSDGBSk)(BIbWMMad%FJ@QX@MYAW\V@N&@C—NHQY| -1 s0Qd u) - AAHDFVE

H H- Ai b- [tg R AR P SRy ot rens sRA AR BRSO i sod u) - AAHDFVEW.
LSA - N H2t-H-Aib-IGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA -NH;

EFAH ﬁlo 32 [H34-bd-E BT a0 VRl BDI K hEXBEIRYRIS BIIRKA RB R AERCEsYONH, SOG U) - AAHDFVEW.L

H H Al b- [P RSTEREY G X RS 152t b S eR I SRR ERNHSNES | - i sod u) - AAHDFVEW
LLSA - N H2H-AgerHGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHEFVEWLLEA -NH;;

H H Al b- 4350 Gt éTﬁS@(@P(‘YLéSB((‘h%@d@&%Jl |s%FZ§PM§Wé\FJ§.'§A‘Wdecan0y| i sod u) -
AAHDFVEW. ter co

i ndependé’ﬂ'?ﬂp QP@WS‘EFTIS&Y%Y%S’? hﬂﬁae?can%' isaFHYHANHRAYEVELSA -NBepound of t he
i nve®di ohl-H-3bMDEe-GTFTSPYSKY (I $H(kexacetasoydispGie sAMHDFYEWMISAUSH,;conpounds of the

i nventi oy i 5t Qe 5O EEMMVEKYLDSK(hexad
H H- Ai b- HGTFLI'SDYSKYLDSK( Nexadecanayroaes8ea Y ARPBEVEN TN, 1o;

H H Al b- ﬁcrl'ﬂ*PW%§K(h%§é%%%wV' iseBial-AY) EERMEMENAEN- NSA - NH2;
H H Ai b- Q@RMNEFGWKDSKSh@xmﬂemawdcammn)EVMtLEA/MLSA N H2;

‘ot 15 A barera RN BIIR A PR PR G o

2011;3@_60Hg-gp@ﬂ;-ﬁ@g;qylmgygTFTSDYSK LDSK(hexadecanoyl- |soGIu) -AAHDFVEWLLSA NHZ
H H A b- HGT- EB%)}/@WHW&%V- BRERSTMIRYL D 5RO EXddbcaOilio ¥RV AW RBF VEIWLES A -NH,;

A b FEEAR ek F@%ﬁ%@ﬁﬁ@@?%ﬁﬁ é’&t@&@% i
H H Al b- E-1DAB3 Wsmhwmmwmtaﬁ&ybxads@@m)soﬁAHBFSHEW!E\SALSA\LNm
5H H Ai bHHGIﬁ@@YﬁléX*J)%%KfIP MERAHBAVEWLESA -NH

::FLE'-A% b Lé—j gﬂ) [5 h4 pyrazo%ﬁg}anyﬂ%T]FT%YFg}gPB%%Tr\e%Sdlé Qr%))(/ﬁgc%:lg)no l-liDFVEWLLSA lélﬁ; E)rFVEW

H H Al b- [-13-1 -AB-[pyYT.2, ¢yrlay i 1 gl ]GTFTSDY SKYILITIEBK d xastard eayéis oG - ASHIIBF M EWIASADFVEWW.
LSA - NH2j

H H Al b- [3 (2-thienyl)al anyl ] - GTFTSDYSKYLDSK( hexadecanoyl - i soG u) - AAHDFVEW.
LSA -N H2;

H H Ai b- [Eacr(cﬂtrtehat&nydn)pmbadsyin]sepeﬂr&eisp\sah’s‘ﬁtuasléﬁ hreiatiieicartoyimehisdd elconhpAvitioF: VEWW

LSA 4 |_é\l Hﬁ1 ?ﬁ
10H-H A 2,4-triazol -1-yl)al anyl ] - GTFTSDYSKYLDSK( hexadecanoyl -i sod u
) - AAHDFVEV\LLSA NH2.

%222222%2222
CTO'UCTCTCTUCTCT

TIFIFIFIFTETT
U

iligiiiiiliiiliii
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Anot her group of preferred exanpl es of individual conpounds of the
invention is the foll ow ng:
H HGEGTF 808K YismSK( hexadecanoyl -i soG u) - AAHDFVEW.LSA - RCIEyK2051/000072
H H Ai b- LGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - NH2;
H H Ai b- VGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA - NH2
H Al b- AGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA - N H

Al b- SEX0T |ISItR? Em'?ﬁeeémé/@aﬂ@m?%@fd%e IRYGOBRIAER /! CENICRIS; N terminal

AI b @@EE.'FSENSKMIQBS{% laed the @stamaiyd] giosp BF I3 Jan AR NSA] ardlthiel@ollowing:

FH A b | gﬁb %F'Izo\ivﬁ.fﬁftgﬁ“f“?@é?%?éﬁ%ﬁwb%ﬁ?ﬁ g@ﬁ%?g’ﬁoﬂ o0a U} - AAHDFVEW

LLSA SN HpH gﬁgz SDYS DSK(hexadecanoyl isoGlu)-AAHDFVEWLLSA -N
H H- Al b- [FBH{a-burmisp¥isamybdk Eﬁ&&aw&)ﬁ%b@ﬁmﬁwmemwm -s0G u) - AAHDFVEW.LS
A -NH2. 250 DBk AEenVRG bhag anoﬁ%naﬁ):gl & Bt\zg\ﬁlﬁ_%o the latter two

groups of "conpounds each con an n di r’r‘ent of a conpound
of the |rﬂréﬂftlb @fDPh@tﬂfﬁ@@ﬁ'ﬁwWW@%@@VHH@Q'WM&RHV@&VLL@énfﬂbs| tions) of the

inventi ommLmﬁﬂmskeLm«p%aé@qow %oGFMARQ@F\V@NtL%j\IN% for exanple

car rii8r ., TaH oy aaTT U B ke Besodreeh ARt Ul G Sy et em i n order to
further dhHahie¥GCEREMYSKYYDBK(hexedecnnydott)-AAHDREEWRV@MiINHaN, t o i ncrease

bi oavai | apjlai- XGT#QUWB§ﬁ(h§>@db‘$§nb9l1}s)6elu§ S&Aﬂ@?i’/@ﬁ/ﬁ@s@%@r se effects, to
achi eve chronot hera the art, or to

i ncrease HHEA %ﬁ?TFﬁﬁ%ﬁ%theﬁK(h@fadﬁW%dﬁ‘?ﬁf”hét“l"BﬁV't:-Wé'r%f“HZ Exarrpl es of
carri er s,H-HrAilg| QIETED €S KY LOBK leexadeaarchy ishvG mersdH MW G SdleNiHy er y syst ens
i ncl yge, r—PHtA.%éT%DJ%WngQ@E%deM%XI AAPle@éWPéE Aﬂge' l'ul'ose and

deri vati ves gGT saccharl extran and rlvatives; starch

and der i iHiARRS THSIDYSIKYhD KGR agpeangy- 'SQEWMHBF‘éFﬁWL% tMikryl at e pol yners;
pol yl act il-GH&ﬂﬂHGDF'B@YS&KQ’[DSK(&@Xdﬂeca&hBﬂ ifolcagABEFPRIVIIER SNH, her eof ;

pol yet hy'rﬁﬂ% ALY, fé?lr?sm%‘WLb%k(hQ% Odtegén%g tig fG?J) AF\%EQEWL%}QLHH n; gels, for

exanpl e ther rm 'g polgnﬁh c systens wel |
known toH- Hté‘sli% 43T TﬁQYr$KtYh@S'é(lhﬁxadﬁﬁB@YH'S@@U) AAPBEYRESLESAOIcr ospher es;

nanopar t ircH!si-BSs-GTETEIYSKY LY Sk@bmdatdodisspri-AhRDEVEWEr $ONH,L2 phase and

di spersi t her eof t hose sKki j t.. of phase
penout our A SRR RV 0ABE S BRSO ENELEK ()

2011/ 1GO%BWMTM/%@W&(hmad&aIneﬁﬂsOﬁm AABERVEMUIES -DiHis

sel f - enulisifa- [@Q;z ﬂﬁﬁ Jafan{ii-6 T O&IBYSKY f HEK(Hexa0Y&h QARNEIL)- MHQWE\QEIIE%AV—NH ves

th f; d d th
o PRIl B B Sy IR Rk el ALl O Ry PR N
deri at i &aﬁwmlswmwdpmlgrst]m FEBRY $H \LOSK(heRidSran(ogle o GN) 200G HFYENQLIA - NHﬁlowever
such der 'H’ﬁtAle[‘t%t (b %n?lﬁ’a%@f] %T%?S@%M%Kﬁiei&o‘é&én‘é?l Mﬁ?ﬁ’} A@@-@F\/@?/L‘_ﬁe pept ' de

C—termnus er than 1n the cent ra core o

backbone, -E1¥p- Bd? HyrayNaAnY 4, 95 ﬁT§%Y§J%Y&P§§(h§b?5’€8?”§Y't'§P%‘Q APSIPEVEWL S e as ed
conpar ed H-B-Aidyat(1-pfratdis aleoyl GEATSDY SKYL DSH{bekabiécatoyp 8pGiuf &aHDEVEMIEL S -BIBIS 0e €
of basic i Arg
Fesi daes T apR T2 aSLHRRn R PR SRYEnpp Blleciol R bR ESE- B,
gl ucd&§on NMecept or activation (Unson et aI J. Biol. Chem 1998, 273,
10308-10312). However, within the frarrevvork of the present invention it
appears th acid re s al ani ne,
substitut) %ﬁfore {e%ch o?ﬁwaar er %omﬁxourgds if gtgelngy rcgnsslﬂ Eéan lndlvmlualtelmé)ﬁle?ntr?éa still
yield a Nplgmwdpbﬁhewwe'ﬂ@rrpound t hi s appl ies even in the case 15of
conmpounds of the invention in which the amno acid residue in position 17

is derivatized with a |ipophilic sybstituen Su ounds may
ot ach' 1 ine ot rgrefted BRI Sl BBt et of M BB tos R R OV RGy o s
di spl ay &-diAgaiGETICEERSKY POk (hecdewnpitisoflic 6RHDEYEWL S ONHe. This may be the
case eveny. MﬂﬁﬁlG&F#Q’@Ymm%ﬁtrﬂ%‘debéhopl%ddld %Hb?VEWL@@A'M%“ zed, converting
t he ba5|c amne sji de-chain into a neutral H% 9\/
H-Aib-Q-DPhe- TFTSDYSKYLDSK(hexadecanoyl |soGIu) AA FVEWLLSA -NH,;
H-H-Aib-YGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA -NH;;

40  H-H-Aib-PGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA -NH,;

NTTT
Iii
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20 Peptide synthesis The peptide conponent of the conpounds of the
i nvention may be manufactured by standard synthetic nethods, by using

r econbi nawD 20xPIeEesi on systens, or by any ot her suitabl ecormrotoodivas t he
pepti des nmay be synthesized in a nunber of ways, including, for exanple,

met hods WAL Gl ﬁ@?ﬁén@%ﬁ\{%éw aﬁé&d’aﬂf;ﬁ‘?s%bﬁz RAHEPGEREREA Hgi, DY means of

sol i d- phase or er stepw se“or by fragnent
assenbl y H-dhd- @%'%TET%Y% LB%WWW?F@”?H@OQUWMHBE WH'eSApMHuct or
(b) EXpr @HRIANGHE-OTIET ST YSKICD SK(BORaEdaH6yl-isb BRlY- AﬁﬂosmLmsmeNpgptu de in a host

|1 r.od ceII cul ture;
g(ra (c) S'Hf{zrbt ﬁj’&”?ﬁ%gﬁ@%ﬁ%k&f'd‘écar@g 'ES u M%ﬂkaﬁbgl el cf aci d gongt ruct
that €ncdtid4itHeTpeRYSHY LE%WUGWWO@HSRQW HéEEE(\ﬂiVéb@PoNHpr oduct ; 35or
enpl oyi NG-ARYD- [@Qm}ﬁel}a ECLY @-bTP?‘SM@(L@%K Haxéo%):anowbéocaur)mvtwmémwg

compl ot o T e PR aﬁ%*a%@é‘?fﬁ%*%%me?ﬁ% U S IR

to synt hesfizi-BairtamiEanyl-GTRESD YRR DS hekydermanissasiiv) SAHDFVEHAS 8A NH,
l'i qui d- p*ﬂﬁﬁ% : R& khﬁié?my zmylh%&F?so%l@aﬁ%kth@?éée%yl%odmu@!ﬂdF@EWi'LéA KQPWELd O

per sons or in the art g(ﬁtl de s¥nt e5| s. Reference may
al so'Be ﬁh‘dé\q - iﬂﬂéf'a}zg'sb\éll?{a“¥'bGT'¥ToﬁDYé@{HB SR TEPY 1924 -AAHDFVigyVLLSA -
2011/ 160688PCT/ DK2011/ 000072 Fields, G B. et al., 2002, "Principles and
practice of solid-phase peptide synthesis". In: Synt heti c Peptides (2nd

Edi tion) A%Bt@leregfélmf En"efe‘Pr%Q\ékéiiu%sto?%ﬁi'dﬂal cérrhﬁ&ﬂ@é biltite ﬁx&é‘ﬁﬁéd ik HRMSiBwingA

si de-chai n of several sequence poSitions

(positi or’fEHC_;L'?GT@@DY@Q@%@WFS@”?‘Q"”?%NEQ%@Q’FW%NHE?) of a conpound of
t he Mavem:-H-aib- lr@]SFTSES’SqurlwdlyexddaaanMedelubﬂAmmﬁyglalse\dNHg a lipophilic

ty Z { t h to b
pound. by T R Yo R e NP i e

subst i t uéhf A(WEETW@KNH%S@P%H?%"?WS%@) gﬁ%%ﬁV@@/k%M her eby shi el di ng
t he conpeundibtSGTATESIYBRELDSK(He@temdasyl-BoGIu-ARHBEVENOEBA -NH)enhancenment of the

half-1i f‘?\ﬁ’?\et@ﬁe Wﬂosg ﬂgﬁ%c%%g’?%%eg‘ AﬁHBPvé\NLthAOWN lic noiety may

al so nod poten respect to the
gl ucdgon "i"'éré\é’d@'bGT'éTﬁﬂY Yi—ﬁﬁK@Pdicanéﬂ@GﬁM'AAHDFYﬁé’Lh%ﬁr MmHiconj ugat ed" is

used her ¢ i4-Qidt83+pyrBRI)BIENIIETTRD Y OK YIS SIQkdXaBItan§)f-is6BI8)- AAeDRVEM/ AIFAENH,;
chem cal 1('?-'>er| ety to another, and the structural relationship between such

noi eties.” Tt should not be taken to inply any particul ar nethod of
synt hesi $i-H-ipel3$phupdela]-CTHHSRYEK¥IeSH(hexadeopnay!-isoClul-bAHH IEVEVYSHCNHg bet ween
the the |ipophilic noiety Z1 and the am no acid residue in question of the

co rrpQS' nd beefgréeth'e ﬂ%ﬁ/%bl%m &Qudg-t?\eeal:ﬁ mmlla{tér‘?wéﬁjrg%s' otf U&%ou ﬂ@syeaclt?}fo Mtecéfn
pSd i

exanpl e, suitably be attac he am no acid side-chain or
|ntervenl”}’i'@{'dgﬂéFé’Pd'WﬁPté’tf?CQ/’P%PU%OQE? gyentign.syl f onyl ester, a th| oester, an
am de or a sulfonam de functionality. Accordingly, it w | be under st ood
that the |ipophilic substituent preferably conprises an acyl group or a
sul fonyl group, or an N atom an O atomor an S atom which forns part of
t he est elcomQ%tl&)Pf Bripcly pserataceytipg! sergrastionsy /f e inyentieq mep frgherdre compoynged in, or
pr ef 80 ablachbdo, BRexafple tBbAIHTovdlerit M diop b ink ieRcBoskit intaigdtibns @8R/ camiet, of

an am de ;00 SREE s, Wbhi SRS TNY ARl S58&S DAL UrtnbNGnSRB SRty of the

compound of the invention, to increase bioavailability, to increase solubility, to decrease adverse
effects, to achieve chronotherapy weil known to those skilled in the art, or to increase patient
compliance, or any combination thereof. Examples of carriers, drug delivery systems and advanced

35  drug delivery systems include, but are not limited to, polymers, for example: cellulose and derivatives;
polysaccharides, for example dextran and derivatives; starch and derivatives; poly(vinyl alcohol);
acrylate and methacrylate polymers; polylactic and polyglycolic acid, and block co-polymers thereof;
polyethylene glycols; carrier proteins, for example albumin; gels, for example thermogelling systems, for
example block co-polymeric systems weil known to those skilled in the art; micelles; liposomes;

40  microspheres; nanoparticulates; liquid crystals and dispersions thereof; L2 phase and dispersions

thereof well known to those skilled in the art of phase behaviour in lipid-water systems; polymeric
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As al ready indicated above, the lipophilic substituent or noiety may
conpri se a hydrocarbon chain having from10 to 24 C atons, e.g. from10 to
22 C atonwo 281¢tsosds from 10 to 20 C atons. It will oftepc3ixeigoalhy have
at least 11 C atons, and preferably have 18 C atons or |ess. For exanple,
t he hydr i Gl

toms. - TRACCE LR ouRRYs SORLALBNHS; cchhiodnuging Hieiodelth aripibey

sat ur at e@‘eﬁ?Of@ﬁéﬁ?’lﬂ”ﬁ‘F@d Fromthe di scussi on above it will be understood
that the hydrocarbon chain is preferably substituted with a noi ety which
forns pa I 0.4 [ i de- ' he
spacer, ]Attterg ts%Q\?elbegx %agg' r|eV|5LSS?Ctog%%tngqu haﬁl In%r%gﬁuc on%L% &ﬂ?@?&&%rgé%nﬁ%
at om r &ﬁm@%ﬂ%w dmﬁatp@ﬂéﬁtéPQ’WWQW‘?&Q'VW&?@%HF%WOQWW113157)sU@&Q\fﬁt eed

W: Lh anl @QWatlﬁh@rﬂlﬁbpea@% @&lﬁ@s&@Hélﬂbé/wﬁéﬁ%pbbéqrt@fhérdl@ﬁmm%@f ﬁ]em%Yecbletr&ﬁértthan an
a ano ou ecan r oct ano
et A gl e SR Rl bar e R Rerbey o f SRt PP (SRR or

ei cosanoykcregsed pompand 12 @l A1) EBBRONIDKRONANITRO PeRReNs al ready ment i oned,

the |ipophilic substituent Z1 nay be conj ugat ed to the amno acid
side-chain in questio a spacer Z2 present, the spacer is

covalnt e Eesehen BLPBRARMSGEF TG 4f opUBm 171750 38 (i1 4" BGISE S 19 (AR ami no
aci d si deateglucagohhie gsmaalig belieayd fodeabtassdre tbr full gtubagohirgueptor ddtication aisbit etesmt
and Lo+ De@ERM A64d1os d8shlinty Hegagﬁmwevfr hoREALR lsc Rl 2

sul fonyl ester I'oester, a e or onam de functi ona ty.
Accor di n@PRFarSt"h% V@S&B‘é@wc@dﬁ%ﬁ*q%’épqsﬁﬁ” ﬁ%lséﬂqné@ SURBHEIOR Wi NydrertoRiet ed
from aCylammslalcﬁ(béE)due iragoshNo@ i Dimay &tin y@ided Iﬂgﬁlyaﬁlﬁbnaaorﬁ)oah?ltﬁls ddpBessran mrtheZé’acsgay
nsist r
consyst gf, o?ncpﬁhﬁb%%F ﬁhgi‘nvé&.om’n%%% %’Qrﬂﬁ?%%s.dggrngaug{@ va %‘Q%Mat%eaw‘%ﬁg

hydr ocar bo t ona one or
mor e subdrarhiiesibstitaet, éfbthébﬁuﬁfﬂ gAmREYNC anwﬁtaln@ph@at@nmataﬁﬂw@cam 296 G511

hydr OTY @étdpt@ls,_tﬁﬂlhiéy bis€ &é@@)(é/ &grﬁﬁlaﬁtiyt;ﬁétfé@feu %Eér%acdkfh@h@ﬂ?@ﬂ@”h?s?mé%é tR@easkor
exanpl e, a r

Si QeCUr I n: nat ur.al curring
am no acrd. E67 a«i‘ﬁ?'nﬁﬂ?sé&% posLtl' &*%dﬁ%f %O%V%ﬁ?ggﬁ%b%sfca@gles"%r‘g’a'"ﬂl’tﬁa Val ,
Leu, 11 enemtamldslsrouphe Tyr Trp Hi s, Lys Arg, An, Asn, a-du, y-Au
(al sgotermed isodu), s-Lys, Asp, Ser, Thr, Gaba, A b, p-AI a (i.e.
3- am nopr,opano ]ﬂz - am nobut anoyl , 5-am nopent anoyl, 6-am nohexanoyl, 7-
15am nohéﬁ@@ﬁégq—@ am nooct anoyl, 9-am nononanoyl, 10-am nodecanoyl or
8- am no- Ihépeditidexcrotriongrd ¢l the tcvmmnendsa:if theemdeotibinmeaytbe, manhiactsgeamestahmrmsynmhdue
of AU, Wiefdols, bFui-r necgfnﬂa%té gr&sno@sy@[@rﬂgo&rb?Qﬂyl_ﬁt)(é)sultadb'le rﬁ&h%bo cf‘é\ﬂé)yl

8- am nooct an am no- I oxaoct ano e am no acl chain to
which a P?&S’S%%WX‘E?%’U%%%‘H“&%%P“W °b‘(’éayédﬁ‘f"ﬁ’¢j‘éh LgeragPle. @F@ed%:‘ﬁ'a?ﬁf%wﬂﬁe A u,
20Ly25 Ser or Cys residue, for exanple a side-chain of a Lys, GQu or Cys

residue. I(?@)?L rgesﬁ()@ egﬁ'fe %aﬂ?ofas%fladprfﬁzggbggﬁid?)h%% i I?ddgl%%f %Me\( ?Hmse or

l'i pophi | may be 1 ndepen ecte rom
resi duesby ﬁ?ﬂﬂ&ent@%ﬁémﬁm%ﬁelsa fing aﬂdd’éﬂfwﬂ%hﬁ f'ﬁwewmarqu@ @ car boxy, hydroxy,
thiol, am de or am ne group, for formng an ester, sulfonyl ester,

tsm)gflst E\Lb’l)l teag%gser\rﬂog n&%‘c%g%rlgﬁgtrqgtltl!ﬂt Qhﬁog?s tWIe gQ tltdhe S f ceerll a%{) rrécheenr!nlggnoephI lic
| i potthi | P@r%ioepspdzcifram@ed*%b@&éwtuzezm s shown beI ow

2011/ 160633PCT/ DK2011/ 000072 0 O NH

(c) effecting cell-free in vitro expression of a nucleic acid construct that encodes the peptide, and
recovering the expression product;

35  oremploying any combination of methods as in (a), (b) and (c) to obtain fragments of the peptide,
subsequently ligating the fragments to obtain the complete peptide, and recovering the peptide.

It may often be preferable to synthesize compounds of the invention by means of solid-phase or liquid-

phase peptide synthesis, the methodology of which is well known to persons of ordinary skill in the art
40  of peptide synthesis. Reference may also be made in this respect to, for example, WO 98/11125 and
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In the above exanple, the side-chain of a Lys residue of the peptide of

formula | is covalently attached to a y-A u spacer (Z2) via an am de
li nkage, wodoa/fsessadecanoyl group (Z1) is coval ently at pachadoimoddve 5y- G u
spacer, |likew se via an am de |inkage. This conbination of |ipophilic

noiety a [,.C u i€ ythe
short - haqﬁel%gtégfetal %{dﬁ GG est&d r&cY cff%él Jﬁ |dé) n{h‘é‘;? I_ | %/c;l(g%tl ,
when shovierlidesigndrhgitiap) asd eé?j@éﬁﬁf@“ phtihds of the pr esent i nventi on As

the noiety y-Gu may (as al ready nentioned) also be referred to as isod u,
and a he adecfamcl%l Qup may also be referred to as a palmtoyl group, it
w il be g%%‘ﬁ——ﬂll%tlt he notation (hexadecanoyl- 10y-d u) is equival ent,

i nt er Sal iAsside-ehaintnd amamiap ipeiA sesjdug inng CPsdveia) segrenck sosions Mebitionsoy| 30, 24.2< used
for examgol 58, ?Wa@%ggw ﬁ@éf]a%l)mpoundw&eﬁﬂ()eht‘dﬁdne@%s%?ﬂéad’}‘dlicu&%dVB%I| awar e

f table t F

O ol o e St Bl 2 S oy R oe ot 25 Mo GabISE e 6
Madsen 13etndlly dny patiadar ti€oemnit is20Might th theGipOrdhl@ Bhbstituant (mpausemsalem in28600
(J. Med %msgré@n tHeRdi sﬂ.@@%z, theFJoHpS@'ﬁNroﬁl ém%na.c%%rad&@mw%nhmap- 1 or

gluca on recet P/ as an 1 ndica of agoni st activity,
but iR geBINgEmPeRt of B?'E'ff%P tB?JC‘I"EPOH%‘é Hhepreseigi & a¥eh dOaRNiigmagy maadth es

i nt racel | rddaratesthggparicly nhth@ Oarapesied ey with rdpargtodtie ¢livagerompeptarcing/or théne

rel evant g eceptol, For exanple, activation of the glucagon receptor by a
gl ucagon agoni'st” wi Il stinulate cellular cyclic AW (cAW) fornation.
Simlarly, activation of the GLP-1 receptor by a G.P-1 agonist w ||

st: Irml at erhe @drintitcrjugated/Ms hiseximaiel t6 Besciibuttie linking@u attdchimentiof sriNRentiflabtldhbmizae
ce expl & n e the
rel e\jgnt n?é%élotagrm%ac? rQJth% St?&@sélvg?nog&g% %P%@&arﬁget%? ' géh%lﬁgéés%&%nn(g
expr essi Ngprly H@/ i@rteutar m@@@‘b@f@b’ntbﬁéﬁ t he ot her 25expressi ng the gl ucagon
receptor, can hence be used to determ ne agonist activity towards both

types of rece 2011/ 160633PCT/ DK2011/ 000 he.s rsaon Wl |
AP L s SRR R S e A
GLP- 1 r ecepromcidapsidusrin alrstigl aftegompredeptheinvaetipnhave the sequence of the
receppors as described in the exanples. For exanple, the assays may nake
use of the human gl ucagon rece | ucagon- havi rimary. accessjon
nunber G IPGGRO RBCaE 0k B 1Y Sheie P S P M JB AT R e 1
recept or t¢ GemtdriRniryaspacey Moty 3n estar.essifony! ertaThethioShter] 667198 8Ga sulfonamide
(NP_002083, :RBnaiith ! AStRIGH, @@.u%e%ﬁ&eﬁae&qhét%et@bﬁn.&gn&wehtoa?ef&#aap cOhes an

sequences o?anarecursor proteins are referre assays ke use of the
mat ure prégY «Sf‘WpO[%ELR‘?OHNQQEOH% %?@Hé‘o”éé‘a@e‘ﬁ%°"1"*_'t§6t°(7‘d’m@sf°rﬁ°é;f’aﬁéf g&¥%as a
nuneRecalsuleqisestes tudesty amide oroifcdanide att isdpreferabla taearepdydgroupAn tHe@bephilit Oval ue
5af Teastbd Qb ibhR cSRBFETA b WP binPnk ARBUDE LI Bk Qo) eve half of
t hat conp ound" s naxi el VI In a particular assay LP by way of
exanpl e, a conpound havi ng an EC50 [ GLP-1R] val ue Iower t han the EC50

[ GLE— 1R] r<x\é@xllrta@jyfrﬁxrcaféataioas!\:@; @E USEPBME subBtitderid aF r’hblﬁtv Iy camﬁr%)é armarobefr?&mhshder ed
to have hi Vi t he re t ha c se

S compoutaang ot ph B Abmb 1% bl B AEREO s, QR SH R 3B G BERE ittt
GLP- 80r ecpeemrélwy baysmat lsess 11(C atoms, geg/prafeeablydyeeh1%&C gfomstor h:e$ &oi tmgm@hl\me

formati omyarac&@nloﬁalaw@&%.ngz t1f3e1AGI¢E 1érmabearbéﬁ46’maﬂ)he h b&a@bdﬁ%hélah{ay
conmpound ece oni

1
C D Oun e St PEorafehEd o Mat P R s R R fras i Rie il e ©
gl ucagon undsretpedathat(tid ydRraraamictiaim leeﬂefes@beoqubswedmtmmm&mmh éumppat of the

(GP-1R) coﬂlﬁnt stidcAMbAtd :Q‘narﬁmo %&Bdé &%ﬁm% s‘bé&rb@ré%ﬁﬁ%ﬂ"aﬁgc ?roh&%esﬂﬁé?ﬁﬁm
assaégt 20and subse uent npar e arin

acti y FOReBE 2P a’g%{‘%%r?”rse%%t M%St@?geb'{ E;‘g G&%{gﬁﬁb%]cj‘a'wst%bit'%e%o
val ue f oranacy! igroup \ant! @werdirgy iyt the hydideatbon elcarpiney be @50 af Bké&holFJroupf for exangieven
conmpound, do&el}gncﬁ/? d%&éﬁ y|9% U@@Q&%o@@féﬁ?&&éno@pL&ﬁédegéwl hefaahnd N REptE QLR

may be determ
octadecanoyl or eicosanoyl group.
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25Rel ative glu-R selectivity = (1/EC50 [glucagon-R]) x 100%/ (1/EC50
[glucagon-R] + 1/EC50 [GLP-1R]) The relative G.P-1receptor selectivity (%
of the cownpaondiéoay correspondi ngly be determ ned as folPcoms20B0Red7at i ve
GLP- 1R selectivity = (1/EC50 [GLP-1R]) x 100%/ (1/EC50 [glucagon-R] +

1/ EC50 [ QR dRh) | t | t he
QP e mdhu RPN fic SBRIAEZ s el colibialodto R it iindh

directly q”F%S'P” E&%ﬁ?ﬂcérzt M\g‘eﬂlp@?ﬁ%’it the,zpaces| '%?9V9'§”t@_qﬁa‘1he§ étPOQE?q)\W tf‘?"’%?ﬁ’h'éc gi ven

conpound suisstituehteant s Be ainne Gtid ¢ideicBait. NEie spacgp aande tamamecdis thehipogdike-slibstieeetpt or
d | h

OB oa b 05 aPE B S8 SRl I 06 0TS ARSHLINEIL LA, of

appr oRi nﬁﬂ”@ﬂ%ﬂf5%1'phW‘mI@C!@@@BSMPIWOE’DE/SWOFPQV @ﬂ?ﬁﬁ%ﬁ@éﬂ%flef he

[ Invent [ orhdgsélﬂéalylsweaaaﬁora abyi, @hminylr @rh &tatovre afoRitdiRaSLAES boMi tTite L‘;bh%@r FuwRn
gl ucagon. partic ucagon recept o agoni st
0L a0 oSt e S F b FBlp S aPS E e RRk Bl Sl B9
agoni st @etdnaiiytfyrther b@subghtefad @ith prst @rmeope sibstithentsGiefected fredpsalky). Gubedityl amine,

gl ucagonc, Lat;kyv\wdkoxpgndJ@garkWCQﬁBQxyt hat the absol ute potency of a particular
corrpq@nd at the glucagon and 5GP-1 receptors may be hi gher than, |ower

t han 'or approxi mately equal to that of native human gl ucagon, as |ong as

t he appr dyternativelyrtoé spacersZ’ Gidy-be Rosaiampkei aviesiiué of aag hatanaththcciNengeortrioanetsslly
certain %Qmﬁ%qﬁnoogcrdt %r é)@%%l%t th@pJ@ymg\Pyee I%s:ld é"@‘%yEg;cp A[ E 15143] Ile gl{epe

t han human gl ucagon. tal n conmpounds urt ave a ' ower
[ GLP- 1R] QralRhe. B‘rﬁaTrﬁP d‘l'%éﬁgéfﬂ i Aen, szccﬁlvmr ¥ gisqitergred ifoBub @- Lp/@l%@a?mnthR]
val ue t hadaph s, ®Ha {i. Q@arﬁﬂoﬁr@ddﬂoﬁ)‘ @Jéﬁfnobtb'@rﬁbyt b%?nﬂo@éntmﬁ-a&tn'éﬁ%%w 7€. .

| ess,tha ol.d hi at for eve ss than

o 12 ichShheh. PREobiy B atick Oy DR 5250, ok e e e rmy
be desi rabcbeetamtwtboﬁ(ﬁ'éﬁlsftm spmcgns/eresrdoesrpfcmlmd Glmwa.tyslss-/hmtule 3-Beingpropdrog)) d-
GLP151R about 1 nM or less than 1
nM Oert%ﬁﬁ‘lé%%?rp {Jh gﬁqo ﬂls}%\tlgemn't?? g%dd'r?gé{/&%agﬁe a EC50 [glucagon-R] val ue
that is | ess than approx. 10- fold higher than that for human gl ucagon,

e. g. | esghé bamoapipsiax-chdin foadtethhi ighgiilic sBWﬂeﬁSndy&ﬁ%oﬁjh@tbdZsé@lhd-clh‘dngbf%rGlb,han

t hat ,§or n t her. ha

o1 uBSgok el e aRaR o ke d RTRAN S T LB (inefe BieZimeten; 1 or
human gl 8BHEEAId residye sideshainseary #iperbiic 515?515"99'!1 theyghey be leﬁ@hnd&sﬂyl seiested ffram

2- }‘ol dt Emt@b@restdh@enThmmefamnomémmeghmagsaeomymbIa%aﬂaaw Rgirdky Bee0ahfeb Br 1R

val ue that.is agon,
vl el BPRT 5Ly Bl e B R SRR
t hat f or spagener thyl lipophiligrsubsiitueaven | ess than a tenth of that for human

gl ucagon. 25 The rel atl ve GP-1R sel ectl Vi ty of the conpounds may be
greater 'EA‘han | afnq SS tha,pIJ 100% greater t han 5% apnd | ess than
95% For "BREFHIEO atwgp*&'t‘iﬁﬂ%ﬁ& et %&Wf'w}%ﬁe“pap'i” "B € Y08 SPRESS &1 ESHPWN Re)P Vb
5-20% 10-30% 20-50% 30-70% or 50-80% or of 30-50% 40-60% 50-70% or
75-95% 30Ther apeutic uses Conpounds of the invention may provide an
attractive option for treatnent of, inter alia, netabolic diseases,

i ncl udi ng obesity and di abetes nellitus (diabetes). Di abetes conprises a
group of netabolic diseases characterized by hyperglycem a resulting from
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35defects in insulin secretion, insulin action, or both. Acute signs of

di abetes i nclude excessive urine production, resulting conpensatory thirst
and i ncr e;eedifistésd i nt ake, bl urred vision, unexpl ai nedpoeingdrilmes2

| et hargy, and changes in energy netabolism The chronic hyperglycem a of

di abetes is associated with |ong-term damage to, and dysfunction and
failure of, varloeﬁ organs, notably the eyes, kidneys, nerves, heart and

bl ood vessels. Di betegg is classified into type 1 dlabetes type 2 diabetes
and 40gest ati onal.*di es t b S ge har cteristics.

WO 2011/ 16063 / 011//p00072 Type 1 iabe es accounts for about 5-10% of
al | diabetes cases, Jand i believed to be caused by auto-immne destruction
of insulin-secretigig pancreatic -cells. 5Type 2 diabetes accounts for about
90- 95% of di abeteg cases, and is a result of a conplex set of netabolic

di sorders. Typg, habetes is the consequence of endogenous insulin
production becom ng jnsufficient to maintain plasma glucose | evel s bel ow

t he di agnostic thresholds. Gestational diabetes refers to any degree of

gl ucose intol erande identified during pregnancy. 10 Pre-di abetes includes

i mpaired fasting glucose and inpaired glucose tol erance, and refers to
those states th occur when bl ood glucose |evels are el evated, but are
still below | evels that are established for the clinical diagnosis for

di abet es. g% proportion of people with type 2 di abetes and

pre-di abet e re increased risk of norbidity and nortality due to the
hi gh preval ence o additional netabolic risk factors, including abdom nal
obesity (excessive fat tissue around the abdom nal internal organs),

at herogeni ¢ dyslipidem a (blood fat disorders, including high triglyceride
| evel s, | ow HDL chol esterol and/or high LDL cholesterol |evels, which
foster pllraﬂjaébcwe ieKeoRIp thersiderghainiohd Lygaesidye of eddgatidecdf formda ! ip cepianteattached
(hypert emsa @G)u, spaée@w; ﬂﬂbﬁ)brhﬁe Hnﬂébéﬂaﬁ& a (’l@xe@ecahbﬂ Qrdup Iar 3] @@%ﬂénw aticRsb ?fégen
activator ry states (e.g
ol eval eq (C 1 dhadr (Revbe SBET arickvated®; e Rt Ea R Boddis BRER) gl
confers apnjigataddas byk residie, oy Heretregitnky the e*lomf@b@t’@@tlont@fpﬁe‘atiecéﬁmb‘eﬁé& [oas

wel | as, egadec%w@dcnu % ﬁh&ish@ﬁﬁlm&mu&l@ﬁéﬁé@mw cr%h@d%%f%%eﬁ‘tﬁﬂentlon
OCI r eased rfsk of

gaII-bIa r dis

Sardi ovagé Heaposiy ERTLmay ep gerRRE e R o oared t B Bog; A Gregrernon

i npor t angeugimag elsahe rerfnredsceas:a)paimltcat growp, emllskxesapb@emmtfplnatahm (HBladecanoyl-
concent r yidi@RSeNdieht Bler O, t%ﬁlk@ﬁd?a%h@(ﬁé&b‘llﬁpéirhﬁ%@%el ulPEmitBY) Phs Blatiorof

chol esterol stored in athergsclerotic plaques originates from Low Density
Li popr ot &R PIFC /CRAGO%RIE el evated LDL 1evel s are closely associ at ed
30w th atherosclerosis. The HDL/LDL ratio is a clinical risk indicator for

at her os CtLrgé gkﬁlle 8%%1 ﬁﬁ? b8 C!/@f Ywdth BPJuﬁaz‘loﬁé @Hﬁ?ﬁugs fof Fr Pz?}fng 'trfé%ﬁ%oun\é%toﬂ%'t

wi shi ng articu at conpounds
of the i H\Yéﬁpﬂoﬁmteﬁ%mp'a%?f Syigblg| fieaghnseg WOP /P%WépW@PO/éébﬁ“ : S Mafiﬁe"
conbithie he (pWeai Ceagow 5& B2 82) adndMnudsee @tal. 2000 (J. Rle@ Thérat 431edcabBb9)s M
with the physiological effect of GP-1, e.g. on blood glucose |evels and
food intake.

Efficacy

Binding of a compound to GLP-1 or glucagon (glu) receptors may be used as an indication of agonist

activity, but in general it is preferred to use a biological assay which measures intracellular signalling
20  caused by binding of the compound to the relevant receptor. For example, activation of the glucagon
receptor by a glucagon agonist will stimulate cellular cyclic AMP (cAMP) formation. Similarly, activation
of the GLP-1 receptor by a GLP-1 agonist will stimulate cellular cAMP formation. Thus, production of
cAMP in suitable cells expressing one of these two receptors can be used to monitor the relevant
receptor activity. Use of a suitable pair of cell types, one expressing the GLP-1 receptor and the other
25  expressing the glucagon receptor, can hence be used to determine agonist activity towards both types

of receptor.
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They may therefore act to accelerate elimnation of excess adi pose tissue,
i nduce sustai nabl e wei ght |oss, and inprove glycem c control.

d ucagon/vReti/mes3ept or dual agoni sts nmay al so act to redumxoarm@iezascul ar
risk factors, such as high cholesterol and LDL-chol esterol levels. WO
2011/ 160 EIST/ pers?lvx/ II%Q%Q/%% o?&m%&% gg y?érmgtg ?&ﬁ%&s érQ}éP&Wd'ec?gechWyThe
therefore ue as armaceuti c

pronot | nchL\ﬁei rgmptqrewor th@du@ﬁgﬁrg reéﬁré@ggayﬂtawthﬂéewcwf tfter@%ﬁpw»‘ga&ﬁ?é@b? in
(e.9. by thesxamples. ®or aRRPIE, the asdHe Maf thakd @RGf thathakan glaedgen re@e;btéﬁ(gllﬁ@goﬁ-mi/ or
ener gy expenditure

associ at ¢8"'§ %’%édcgl EO%Wé'H\bn'gG'ggh%'i? (@P%b E}ri H‘i"ﬁgl‘e 'E)‘ﬂ?anr?o%ca?onqi%gcfg f8,
obesi by- 15biepios(GUPRTR)AAving prowery atsessianyumberi@id 6g‘éa5m (N1£92085.3)e H Skouich e

obesi ty- i Agisesh it lt?ﬁse&nﬁm@@thamgb'&l@ﬁc&fof E@@urkd?‘ﬁ%?éu’\é)ﬁe Rfreaths @sd2s magf ul
for treatnent of insulin resis ucose i ntol erance, pre-diabetes,

i ncr eased"¥6 48§ AfhegnafLgLLtein. '”?t'ﬁl &%@kségue”ﬁ?/pertenm on, dyslipidenia (or
a conbination of these netabolic risk factors), at her oscl er oi S,

arterios Cer\%ﬁje§magp%900n hﬁﬁ(ehca\?\h of 2B gtia&@ﬁ@'atagwaécédtéeaﬁ%

stroke. Thése are itions can be assocCiated w th obesi ff(
HoweV8r , VelHe isPUBasEEtoS theCoRGERYRIIAR a2 ‘E?F“F’PH@ eAEA L IR NAITRE et %%‘?PGF‘E %ns
may be rrmhxaﬁaeabnmry IM\Ib(pblﬁcqu as$ayPEHUS, bylveayaanemhfpeca cmﬁpdnodyawn@agrmso [GLPARY be
i ndepend nt

| nvent | onug IS B8l me ECEIBRETNI AR o AR aHIR o cGRORMILS By cERERIARE D
15as phartmélﬁ’tghéfaﬂm%é)f@é%q Bk h@cepéqmﬂtaalsluéagoﬁﬁtsﬁft orage or |ntended for
essentially i medi ate adm nistration, and typl cally conprising a

t her gpeut ve a inventiaon

phar dceytreaiy Shbg Beifr B BeirtoPheRiireORRAL Shar e KRl one ey o
carrier. aT&]@paM@pf@p@ubtlmNW fefrfation invellsaxorgpgingdhe GLEd ragsertierd GbP-1Rhevhjle esent

i nventi onReMdid &onﬁi%gﬁd&d,f% .rtvbﬁnorn% @u&go@@aﬂm&babmia éyamstfsh% ﬁnHPhr%QEpa(an

|
R A N e A R N e R S O S E e YA
t her apeutthec@ll R-yreedptae (GBI R ER)aMmustiimubation ofeehth recapion carobesinedduesd ipindgpendenbassays i n
the ggd' GAk S@Js&a;enwb%n@a@u Ndy dompgmg%ﬁé B8, 36e fohsct.v@ttapgd%eaﬂeadah %c@etu on

can tallored to achj eve [ 1y n on _such factors
as wei ghtECq{adcadqndglsyiy) tae EGM&'P?&%&?“W%‘PH%'P? B G&Hd SE9RF (Fre {GPS1 RlkIPY @
known t o giveosammkind, Itrm}ebmetdl&ag’cﬁwnechpmaheleatms/ (%beahai@s:ag@ns imag $e detdrndiosii asg
regi men npsic.appropriate for human use may be guided by results obtained in
the context of the present invention, and may be confirmed in properly
designed clinical trials. An effective dosage and treatnent protocol may be
det epfi neRdlaye FOR\eRttIvVIYIA | 1/BER[YucagdneR]} X MIDWM (1 HECa, [F0daaun-aps €/ECK, [GBBARPL Or Y
animal s and then increasing the dosage while nonitoring the effects and
systematically vargl ng the dosage regi nen. Nunerous factors may be taken

i nto condiheeaiaiive 6P Hieceptenselerbitatioldhin campamAiTAY e resRotiiOlYPaldesEBIAREAY or a
gi ven sulygews:. Such consi derations are known to the skilled person. 35The
term "pharnaceutically acceptable carrier” includes any of the standard
pharmaceutical carriers or diluents, such as those used in fornul ations

sui t 881 e RebtiveoBlel-1R seledtisily, = (165ad [GHP-1pAxeRP%r &1/ECH taticaghindRy) +sUbCa{GLRe RS,

i ntranmuscul ar, intravenous, intradermal and transdernmal) adm nistration.
Phar maceuyt i cal I%i acce tab 6}I‘I’I ers_for thféL'gqeutl c use are well known in
the phar AeBRPY aﬂre'a? 'SHH%? lawg Bseerghe ESCRRIPT A he,gleeRRP G

Phar mac e wspeaivelsdo Bmcmmo,ardﬂﬁhrkctmﬂﬂr esAmptEy thedughewthe Riatid® GePi aelectizili ¢f.a gheBS) .
For exanph@poudl &f ihk froidAedfve® BB ROH GRS R 80P 5 3bdeBRr fdaibaleddd tnal T ght 1y

acidic or
35  glucagon receptor.

Using the assays described below, the relative GLP-1 selectivity for human glucagon has been

determined to be approximately 5%.
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WO 2011/ 160633PCT/ DK2011/ 000072 physi ol ogi cal pH nmay be used. Anong
appropriate pH buffering agents are phosphates, citrate, acetate,

tri s/ hydrweyoetfeydspanm nonet hane (TR S), PCT/DK2011/000072

N Tri s(hydroxymnet hyl ) met hy1- 3- am nopr opanesul fonic acid (TAPS), ammoni um

bi car bon@oﬁ, G’rld%hfﬂ@%@rmoﬂ eéne'Pdngh'é\%i apﬁgr@‘"fyla‘ﬁl?e b6p- Qﬁ%@l@ctﬁlft)ptﬁgrf ﬁfn‘ia“r‘u%lJEHéJner)

argi ni ne Poine cand aceta m xt ur es t hereo he term further
enconpas §é§3 &g Parigdartieve] oTSfusapon feqeler @IS-MIRGPRIEESHEY. e mPQuRdsiwil 98RETl s or
humans. THplay @highémdlar sreLeUiR fhisyactaty @it gobter Sutdnicy af the GhR-1 cauebten thanf t he

inventio r gl

basi c sal gg@ ﬂv‘l'lybe U%ngﬁfnﬁ Bﬁgggé:sfb'd&}g’gﬁ t@f%nrbsag Igr ﬂ'@’f’ goa{?ltﬁh%?rt}ca or| de
sal t sP ciGkPalt recq%m may bekighar hagdpwey tfeawenanrwnaielasa@@ @ttéat%mact'se hymainpl es of
basi ¢ salgiugadkili bR tBSbppRoprife FéathvB SLPARI eRRclivity BeLbrmeJead from al kal i net al
ions, such as sodium and potassium alkaline earth netal ions, such as
calcium as well as substituted ammoniumions, e.g. of the type NR(R) 3,
wher e R dNederthRless, nertgiresedmatindg ofithg inyartioe n@pﬂwamlwa Eubl§3LPt ] ealuedhagbunkanl

opt i onal lg\,cadbRStdriath @ehp &?m@%l;awbn haopsndwaalztgg [éthﬂﬁ]'vraHE %n@ruxégonwhne
optlgall SUbStIt']!:',Ie het e ceuticall

r
accepPabimaniaices G et e e R eSO b S eedon, 17+ b
edi ti on. elbEds thah §-tnidsimghRr thae thahifoohunkzoh. glycadda; &r d?alblesshamgfc@miwnman Efmtoon
PA, U S %umarl@@ ghd nore recent editions, and in the Encycl opaedi a of

Phar maceuti cal Téchnol ogy. The term"treatnment" as enployed in the context
of the invention refers to an approach for obtaining beneficial or desired
cl i ni cal Itrsesliristancdsdtrméyte desirgb@estest EQf, folegipnesmpbundnovesnds ith tho gnes areli GUP-or
desi ed 2RehblM £fleed fisithioti J ! di6iPas Aisle AE PREs libTihigd Lo al leviation of
synptons, dim nishnmen ext ent I'Sease, sta ization of (i.e. not

wor seni ng of) state of disease, delay or slow ng of disease progression,

anel i or aldeAsin B6mptahds dtieaiveafiondhHaasea Ebébt[giuca@&dRI RAleIdt ﬁ%pes(smtébﬁfox pactial
or total )fdld V\@ﬂeﬁ' 91% hdaﬂo?ﬁl}rﬁw gcucgronuggel%ss%an aé)é){ode o%ah er (ihnast gltrgagg ﬁl]égr of

to prol ong surv sur
treat rrenP'ghef‘ﬂP@dh@féqwumP@9'a¢ﬁgpfth@ft9'eﬁ@mmnﬁ%mﬁbium hwetmE@da@glucmmﬁ]w@he of

Rr evzgtl Rt &N&s Had QYSbR RO higher tHah thk foeﬁurﬁ'é]w diagsat ROk MarPipprak. SlickOr der .
ccordin

her apeuti c
o ophy! adeler sieh 88 S fen 2 i o b det Rrhisti isaiscubls B PRAEREMELEAR] ude
t hose al veeelipalgsidtfappiongeatialdenct lees tHars thatitor hura@ gheslaporasudhlas sass than Walf thht for
devel opmBghard gf;IuJagé‘n digS RESREN & fitH & tREOPRENS YR gon. 3F &k ehan 84t &%‘P{%f
i nhibiti gn or_reduction of an increase in pathol ogy or synptoms (e
wei ght g8/RPBbINRIPEr gl ycaemi a) conpared to the absence of treat rrent and is
not B®cessarily 30neant to inply conplete cessation of the rel evant

condi ti ORpe /élaqt@émﬁe Ry &%T%%h&dn%' 3} ]pé g,%aeepmsmsz%%nd @@ythgﬁwﬁ@a@ed by

any of the meth \ %lbﬁnown In cy

uni t dos aa%feFtS?tﬁ?” M ag%ﬁs han fg%. t':l‘?ée’@BTPff‘og‘FtCP'Bﬁmlngs LR T rF'ﬁ‘EVG QJ-%rYR doses
cont ai ni selecipiyrod p+20%t €0-8a 1205072 30-06% bhD-8054, iov 6f 3DCBTPKN BEBL%, S0 AIGH A5-gdosage
form may be a 35packaged preparation, the package containing discrete
quantities of the preparation in question (for exanple, packeted tablets,
capse? esToeranesligleses in vials or anpoul es). In certain enbodinents, a
packagedcb@psonaayr thaaldntlen ﬂa)} Srbgde é?fat!ré'tﬁﬁar 6pth fohtrédhbédt BE rite?3ba, hiRtabbike. The

uni t dosg,geeasgé)rl gaéﬁ%‘ﬁyg?de aab)? fne{"ﬁuggg' g%t or tablet itself, or it may

be an appropri'a aged forns. It may be provided
i n single-dose |nj ectable form for exarrple in the formof a pen.

Conposi t pRBstedBIMpPIi8es %MH%@MQ&%Q&MQ@@ FoetdicBmlaab&iling @bmany
suit Iedr%e antlj ﬂ 2 rqénl strg}j ‘ﬁ f% neous or transder nal
node RiSHLIECS, OW” B&UMoAPHuAF ?§'9’|’Sa‘i CPHTIFIRE LEESYBLES or
conpoundsroddctioth eesutivg ednmmensatd@p Histreat lrprean‘de‘PuwpvytaKGSRGIfrm“esmeumen(plhined weight
fol | owl ngsd RtrGOIMOLBRgeRTin ElaRyy! MBtEIMidn? e bREniEXjRRflRehR oRaiphRlTBc &L Ea! | Y
with long-term damage to, and dysfunction and failure of, various organs, notably the eyes, kidneys,
nerves, heart and blood vessels. Diabetes is classified into type 1 diabetes, type 2 diabetes and
40  gestational diabetes on the basis on pathogenetic characteristics.
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acceptabl e salt or solvate thereof as well as to a conposition conprising
nore than one different conpound of the invention. A conpound of the

i nvent i onwory1ibsoadm ni stered as part of a conbi nati on themagytogether

wi th one 10or nore other agents, e.g. agents useful for treatnent of

di abet es, obesi ty, dyslipidaem a or hypertension. In such cases the active
agent s [| . conpound(s) of the invention and ot her agent

admi ni st é"ryé%l1 figbrienascowits foeapakth H1%) of i dliabeiRs easeaidnt § hsfevs E? b&rF&“i%’é’YéélWe

phar macehinGd ddsBiidibh atinddlin-dcrelifg patesatd ©cgibar naceut i cal formul ati ons.
15Thus, a conpound of the invention (or a salt thereof) may be used in
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25
Dyslipidaemia is associated with increased risk of cardiovascular disease. High Density Lipoprotein
(HDL) is of clinical importance since an inverse correlation exists between plasma HDL concentrations
and risk of atherosclerotic disease. The major part of cholesterol stored in atherosclerotic plaques
originates from Low Density Lipoprotein (LDL), and hence elevated LDL levels are closely associated
30  with atherosclerosis. The HDL/LDL ratio is a clinical risk indicator for atherosclerosis and coronary

atherosclerosis, in particular.

Without wishing to be bound by any particufar theory, it is believed that compounds of the invention that
act as glucagon/GLP-1 receptor dual agonists may combine the physiological effect of glucagon, e.g.

35 on fat metabolism, with the physiological effect of GLP-1, e.g. on blood glucose levels and food intake.
They may therefore act to accelerate elimination of excess adipose tissue, induce sustainable weight
loss, and improve glycemic control. Glucagon/GLP-1 receptor dual agonists may also act to reduce
cardiovascular risk factors, such as high cholesterol and LDL-cholesterol levels.
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The therapeutically effective amount of a compound of the present invention will depend on the route of

20  administration, the subject (human or animal) to be treated, and the physical characteristics of the
subject in question. These factors and their relationship in determining a therapeutically effective
amount are well known to skilled practitioners in the medical arts. The amount in question and the
method of administration can be tailored to achieve optimal efficacy, and may depend on such factors
as weight, diet, possible concurrent medication and other factors well known to those skilled in the

25 medical arts. The dosage sizes and dosing regimen most appropriate for human use may be guided by
results obtained in the context of the present invention, and may be confirmed in properly designed
clinical trials.

An effective dosage and treatment protocol may be determined by conventional means, starting with a

30 low dose in laboratory animals and then increasing the dosage while monitoring the effects and
systematically varying the dosage regimen. Numerous factors may be taken into consideration by a
clinician when determining an optimal dosage for a given subject. Such considerations are known to
the skilled person.

35  The term “pharmaceutically acceptable carrier” includes any of the standard pharmaceutical carriers or
diluents, such as those used in formulations suitable for oral, rectal, nasal or parenteral (including
subcutaneous, intramuscular, intravenous, intradermal and transdermal) administration.
Pharmaceutically acceptable carriers for therapeutic use are well known in the pharmaceutical art, and
are described, for example, in Remington's Pharmaceutical Sciences, Mack Publishing Co. (A. R.

40 Gennaro edit. 1985). For example, sterile saline or phosphate-buffered saline (PBS) at slightly acidic or
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30 meant to imply complete cessation of the relevant condition.

A pharmaceutical composition of the invention may be prepared by any of the methods well known in
the art of pharmacy, and may, e.g., be in unit dosage form. In such form, the composition is divided into
unit doses containing appropriate quantities of the active component. The unit dosage form may be a
35 packaged preparation, the package containing discrete quantities of the preparation in question (for

example, packeted tablets, capsules or powders in vials or ampoules). In certain embodiments, a
packaged form may include a label or insert with instructions for use. The unit dosage form may also be
a capsule, sachet or tablet itself, or it may be an appropriate number of any of these packaged forms. It
may be provided in single-dose injectable form, for example in the form of a pen. Compositions may be
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G ucagon A(d’o‘ﬁ'f_FourfoCHT%-iavegﬁo’ﬁ Phayde GeRintstdréEds pah @R dombifktisP 8RBy together with one
H H Ai_b- HGTFTSDYSKYLDS- K( hexadecar}oryl -1 s0 u? - AAHDFVEVAU_I.S%- NH2
10 or more other agents, e.g. agents useful fortreatment of diabetes, obesity, dyslipidaemia or
hypertension. In such cases, the active agents [i.e. compound(s) of the invention and other agent(s)]
may be administered together or separately, as constituents of one and the same pharmaceutical

formulation or as separate pharmaceutical formulations.

15  Thus, a compound of the invention (or a salt thereof) may be used in combination with a known anti-
diabetic agent, including, but not limited to, metformin, a sulfonylurea, a glinide, a dipeptidylpeptidase IV
(DPP-IV) inhibitor, a glitazone, or insulin. In a preferred embodiment the compound of the invention or
salt thereof is used in combination with insulin, a DPP-IV inhibitor, a sulfonylurea or metformin,
particularly a sulfonylurea or metformin, for achieving adequate glycemic control. In a more preferred

20 embodiment, the compound of the invention or salt thereof is used in combination with a metformin, a
sulfonylurea, 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™.

25 A compound of the invention or salt thereof may further be used in combination with a known anti-
obesity agent, including, but not limited to, a glucagon-like peptide 1 (GLP-1) receptor agonist, peptide
YY or an analogue thereof, a cannabinoid receptor 1 antagonist, a lipase inhibitor, a melanocortin

receptor 4 agonist, or a melanin concentrating hormone receptor 1 antagonist.

30 A compound of the invention or salt thereof may also be used in combination with a known anti-
hypertension agent, including, but not limited to, an angiotensin-converting enzyme inhibitor, an
angiotensin |l receptor blocker, a diuretic, a beta-blocker, or a calcium channel blocker.

A compound of the invention or salt thereof may still further be used in combination with a known anti-

35  dyslipidaemia agent, including, but not limited to, a statin, a fibrate, a niacin or a cholesterol absorption
inhibitor.

METHODS

40  Abbreviations employed are as follows:

27



Compound 1 0.21 0.26 H H A b- Q DPhe- TFTSDYSKYLDS- K( hexadecanoyl -i sod u) -
AAHDFVEWL.LSA- NH2 Conpound 2 0.88 1.1

H H Ai b- YEoRIGAYMSYLDS- K( hexadecanoyl -i sod u) - AAHDFVEWeLSAKYoHA06ompound 3
0.48 1.4 H H Al b- PGTFTSDYSKYLDS- K( hexadecanoyl -i sod u) - AAHDFVEW.LSA- N H2
Conmpound . .10 0./48 K- i Bk - | cadacanoyl -i sod u) -
AArEVEWDER Mo éﬁ%ﬁ%ﬁ%@%%gﬁg%&w% KBS

H H A b- BIBAl a- TFTISHYSYRIDS2 Ridrxraygebanidgneleint u) - AAHDFVEW.LSA- NH2
Conmpound pgM). 36 0.gkhioldntdtian®- EGTFTSDYSKYLDS- K( hexadecanoyl -i sod u) -

AAHDFVEW - NH2 %Ivz%ucr)nue'ﬂ%lfgrmamide

5 DIPEA: diisopropylethylamine
EtOH: ethanol
Et,O: diethyl ether
HATU: N-[{dimethylamino)-1H-1,2,3-triazol[4,5-b]pyridine-1-ylmethylene]-N-
methylmethanaminium hexafluorophosphate N-oxide
10 IBMX: 3-isobutyl-1-methylxanthine
MeCN: acetonitrile
NMP: N-methyipyrrolidone
TFA: trifluoroacetic acid
TIS: triisopropylsilane
15

General synthesis of glucagon analogues

Solid-phase peptide synthesis was performed on a CEM Liberty Peptide Synthesizer using standard
Fmoc chemistry. TentaGel S Ram resin {1 g; 0.25 mmol/g) was swelled in NMP (10 ml) prior to use and
transferred between tube and reaction vessel using DCM and NMP.
20
Coupling:
An Fmoc-amino acid in NMP/DMF/DCM (1:1:1; 0.2 M; 5 ml) was added to the resin in a CEM Discover
microwave unit together with HATU/NMP (0.5 M; 2 ml) and DIPEA/NMP (2.0 M; 1 ml). The coupling
mixture was heated to 75°C for 5 min while nitrogen was bubbled through the mixture. The resin was
25  then washed with NMP (4 x 10 ml).

Deprotection:
Piperidine/NMP (20%; 10 ml) was added to the resin for initial deprotection and the mixture was heated
by microwaves (30 sec.; 40°C). The reaction vessel was drained and a second portion of

30 piperidine/NMP (20%; 10 ml) was added and heated (75°C; 3 min.) again. The resin was then washed
with NMP (6 x 10 ml).

Amino acid X side-chain derivitization (acylation, with a spacer Z* of the amino acid type) :
Fmoc-Lys(ivDde)-OH [or Fmoc-Lys(Dde)-OH], or another Fmoc-amino acid X with an orthogonal side-
35  chain protective group, is introduced at the position of the acylation. The N-terminal of the peptide
backbone is then Boc-protected using Boc,O, or alternatively by using a Boc-protected amino acid in
the last coupling. While the peptide is still attached to the resin, the orthogonal side-chain protective
group is selectively cleaved using freshly prepared hydrazine hydrate (2-4%) in NMP for 2 x 15 min.
The unprotected side-chain is first coupled with Fmoc-Glu-OtBu or another protected spacer amino
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0.01 26 H H Ai b- QATFTSDYSKYLDS- K( hexadecanoyl -i sod u) - AAHDFVEW.LSA-N H2
Conmpound 8 8.2 3a H HSQ Al b- TFTSDYSKYLDS- K( hexadecanoyl -i sod u) -

AAHDFVEWsk8A0 NIHS063empound 9 16 30 PCT/DK2011/000072
H H Al b- QGETFTSDYSKYLDS- K( hexadecanoyl -i sod u) - AAHDFVEW.LSA- NH2 Conpound 10

Compound “E1 B0 R Ao AR TSR RS m R el
AAHDFVEWCL SAIngmethodiegy s fgsclibedigboye
H H A b- LGTFTSDYSKYLDS- K( hexadecanoyl -i sod u) - AAHDFVEW.LSA- NH2 Conpound 13

0.28 Cleavage:

5 The resin was washed with EtOH (3 x 10 ml) and Et,O (3 x 10 ml) and dried to constant weight at 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 under reduced pressure, and the crude
peptide was precipitated and washed three times with diethyl ether 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 um) and a fraction
collector, operated at 35 mi/min with a gradient of buffer A (0.1% TFA, aqg.) and buffer B (0.1% TFA,
16  90% MeCN, aq.). Fractions were analysed by analytical HPLC and MS, and relevant fractions were
pooled and lyophilised. The final product was characterised by HPLC and MS.

Generation of cell lines expressing human glucagon receptor and GLP-1 receptor, respectively

cDNA encoding either the human glucagon receptor (glucagon-R) (primary accession number P47871)
20 or the human glucagon-like peptide 1 receptor (GLP-1R) (primary accession number P43220) were
cloned from the cDNA clones BC104854 (MGC:132514/IMAGE:8143857) and 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 sub-cloning. The 5'-end primers
additionally encoded a near Kozak consensus sequence to ensure efficient translation. The fidelity of
25  the DNA encoding the glucagon-R and the GLP-1R was confirmed by 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

30 HEK293 cells by a standard calcium phosphate transfection method. 48 hr after transfection, cells 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 the human GLP-1R were seeded at 40,000 ceils
per well in 96-well microtiter plates coated with 0.01 % poly-L-lysine, and grown for 1 day in culture in
100 ul growth medium. On the day of analysis, growth medium was removed and the cells were

40  washed once with 200 pl Tyrode buffer. Cells were incubated in 100 ul Tyrode buffer containing

29



11 H H A b- Hph- GTFTSDYSKYLDS- K( hexadecanoyl -i sod u) -
Compound 14 3.5 8.9 H H Al b- WGTFTSDYSKYLDS- K( hexadecanoyl -i sod u) -

AAHDFVEWW8A0 1N/ 1dds380nmpound 15 5.8 43
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0.13 3.0
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PCT/DK2011/000072
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ECs, and relative efficacies compared to reference compounds (glucagon and GLP-1) were estimated

by computer-assisted curve-fitting.

RESULTS

Example 1: Efficacy on GLP-1 and glucagon receptors

Efficacy of compounds of the invention was estimated by exposing cells expressing human glucagon-R

and human GLP-1R to the compounds listed in Table 1 below at increasing concentrations and

determining the cAMP formed, as described in the METHODS section, above.

ECs, results for the compounds, together with corresponding values for human glucagon and human

GLP-1 as reference compounds, are shown in Table 1:

Table 1. Efficacy (ECsp) of compounds of the invention at GLP-1 and glucagon receptors

ECso (I‘IM) ECso (nM)
Sequence Compound GLP-1R GIuR
Glucagon (ref. compd.) 23 0.2
GLP-1 (ref. compd.) 0 100000
H-H-Aib-HGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
IAAHDFVEWLLSA-NH, Compound 1 0.21 0.26
H-H-Aib-Q-DPhe-TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH. Compound 2 0.88 1.1
H-H-Aib-YGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH; Compound 3 0.48 1.4
H-H-Aib-PGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 4 0.10 0.48
H-H-Aib-HGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHEFVEWLLEA-NH; Compound 5 0.16 0.15
H-H-Aib-Q-DAla-TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 6 0.36 0.11
H-H-Aib-EGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH; Compound 7 0.01 26
H-H-Aib-QATFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH; Compound 8 8.2 3
H-HSQ-Aib-TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
IMAHDFVEWLLSA-NH, Compound 9 16 30
H-H-Aib-QETFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 10 20 15
H-H-Aib-Q-Aib-TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 11 22 5.1
H-H-Aib-QF TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
IAAHDFVEWLLSA-NH, Compound 12 12 25
H-H-Aib-LGTFTSDYSKYLDS-K(hexadecanoyi-isoGlu)-
AAHDFVEWLLSA-NH, Compound 13 0.28 11
H-H-Aib-Hph-GTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 14 3.5 8.9
H-H-Aib-WGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
IAAHDFVEWLLSA-NH, Compound 15 5.8 43
H-H-Aib-VGTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 16 0.13 3.0
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0.16 0. 74b H H A b- GGTFTSDYSKYLDS- K( hexadecanoyl -i sod u) - AAHDFVEW.LSA- NH2
Compound 20 0. 21c 26 H H Ai b- G t - GTFTSDYSKYLDS- K( hexadecanoyl -i sod u) -

AAHDFVEWs A0 NH0d3empound 21 1.2 35
H H Al b-[3-(2-furyl)al anyl ] - GTFTSDYSKYLDS- K( hexadecanoyl i sod@ u) - AAHDFVEW.LS

PCT/DK2011/000072

o A pa | laXal I fa¥al 2 Q
A-N H_2 —H-EMU-'AE%_TI‘T‘%DYS DS-Kthexadecanoyl-isoGlu)- _
H H A b4Balidedeiagoli,l) - al anyl FGTETSDYSKYLDS- K( hexsageanoy| i sed U) - AMHDFVEW
LLSA- N HA-HEainisGUFTS DX SK YD S -K(Hexda€canoyl-isoGlu)-
H- H Al b4 BAHBEVEVVLL S é a0 L] - GTETSDYSKYL DS-K( > Canpaupchty | i s®09 u)|- AZDEVEW.
_ - exgdecanoyl-isoGlu)-
v S AR ressyng JFSIRN SN I
m_'_ it5- T%iD&SM%S'Kg'eé#(@%f]gdGld)' O TOUTONTLUON 11T aucidll yl I'SU
- AAHDFVEWWK Lga-@rpoun .09 Compound 20 |  0.21° 26
H-H-Aib-Cit-GTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH; Compound 21 1.2 35
H-H-Aib-[3-(2-furyl)alanyl]-GTFTSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH, Compound 22 0.06 3.8
H-H-Aib-[3-(4-thiazolyl)-alanyl]-GTF TSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH> Compound 23 0.11 0.99
H-H-Aib-[3-(3-pyridyl)-alanyl]-GTFTSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH> Compound 24 0.14 1.04
H-H-Aib-[3-(1,2,4-triazol-1-yl)-alanyl]-GTFTSDYSKYLDS-
K(hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH; Compound 25 0.09 0.71
H-H-Aib-[3-(2-thienyl)-alanyl]-GTFTSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH, Compound 26 0.08 1.16
H-H-Aib-[3-(3-thienyi)-alanyl}-GTFTSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH, Compound 27 0.27 1.58
H-H-Aib-[3-(1-pyrazolyl)-alanyl]-GTFTSDYSKYLDS-K(hexadecanoyl-
isoGlu)-AAHDFVEWLLSA-NH, Compound 28 0.1 4.85
H-H-Aib-Hse-GTFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 29 0.05 0.79
H-H-Aib-Q-DLeu-TFTSDYSKYLDS-K(hexadecanoyl-isoGlu)-
AAHDFVEWLLSA-NH, Compound 30 0.3 2.51
H-H-Aib-HGTFTSDYSKYLES-K(hexadecanoyi-isoGlu)-
IAWAEEFVEWLLEA-NH, Compound 31 0.09 0.15
®Redetermination relative to earlier determined value of 23.
®Redetermination relative to earlier determined value of 3.0.
‘Redetermination relative to earlier determined value of 0.89.
5
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0.71
H H A b-[ 3-(2-thi enyl)-al anyl ] - GTFTSDYSKYLDS- K( hexadecanoyl i sod u) - AAHDFVEW

LLSA- N HAvGeopownss326 0. 08 1. 16 PCT/DK2011/000072

H H Al b-[ 3-(3-thi enyl) - al anyl FGTFTSDYSKYLDS- K( hexadecanoyl i sod u) - AAHDFVEW.
LSA- NH2 Conpound 27 0.27 1.58

H H A b-[ 3- (1-pyrazol yl ) -al anyl] - GTFTSDYSKYLDS- K( hexadecanoyl i sod u) - AAHDFV
EVLL SA- NI%EM&pound 28 0.11 4.85

H H A b- Hse- GTFTSDYSKYLDS— K(hexadecanoyl -i sod u) - AAHDFVEW.LSA- N H2
Corrpound 29 0.05 .Q DLeu- TFTSDYSKYLDS- K( hexadecanoyl -i sod u) -
mArDRVEN RESTPRE B “efﬁ’"’é@ 0.3 2.51 ( Y :

H H Abb- HGTFTSDYSKYLES— K(hexadecanoyl -i sod u) - AAEEFVEW.LEA- NH2 Conpound 31
0.09 0. l':_RLZ_RZ

wherein
R'is H, Cy. alkyl, acetyl, formyl, benzoy! or trifluoroacetyl;
10  R®is OH or NH,; and

Z is a peptide having the formula I:

His-X2-X3-X4-Thr-Phe-Thr-Ser-Asp-Tyr-Ser-Lys-Tyr-Leu-X15-Ser-X17-Ala-Ala-X20-X21-Phe-Val-X24-
15  Trp-Leu-X27-X28-Ala n;

wherein

X2 is Aib, Ser or Gly;

X3 is GIn, Glu, Gly, His, Phe, Leu, Trp, Tyr, Val, Arg, Ala, Ser, lle, Pro, Hph, Hse, Cit, 1-Nal or 3-
20  (heterocyclyl)atanine;

X4 is Gly, Ala, D-Ala, Val, Aib, Leu, D-Leu, Pro, Glu, Phe, D-Phe, Arg or Lys;

X15 is Asp or Glu;

X17 is Arg or X;

X20 is Arg, His or X;
25  X21is Asp or Glu;

X24 is Ala or X;

X27 is Leu or X;

X28 is Arg or X;

30 wherein each residue X is independently selected from the group consisting of Glu, Lys, Ser, Cys, Dbu,

Dpr and Orn;

and wherein the side-chain of at least one amino acid residue X is optionally conjugated to a lipophilic
substituent having the formula:

35 (i) Z', wherein Z' is a lipophilic moiety conjugated directly to the side chain of X; or
(i) 2'22, 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 if X3 is GIn, then X4 is not Gly.
40
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aRedeterm nation relative to earlier determ ned val ue of 23.
bRedeterm nation relative to earlier determ ned val ue of 3.0.

' Redet er voabiiomogsel ati ve to earlier determ ned val ue oc®mp82011/006972
2011/ 160633PCT/ DK2011/ 000072 CLAIMS 1. A conpound having the fornula: 5

RL-Z-R2 YhEShibung googrdFh t Falh 1 Gharbindn il moR P rec AWk ndBSHGO sBEcied
| - from Lys Glu, Dbu, Dpr and o, Pep gt

Hi s- X2- X3- X4- Thr - Phe- Thr - Ser - Asp- Tyr - Ser - Lys- Tyr - Leu- X15- Ser - X17- Al a- Al a- X2

0- X21- Ph% %m%%ﬁfa&%ﬁ@t&ﬁ%n?@%céﬁﬁ% o wherein X2 is Aib, Ser or Qy;

X3 is dn, yr, Val, Arg, Ala, Ser, Ile, Pro,
Hph, ﬁseX1UStse|eEteN§PméV5 ad %( het erocycl yI Yalanine; X4 is Ay, Ala, DA a,

Val, Al bxobeeleBlel 8bm HY Oys, Bgland@ye, D-Phe, Arg or Lys; X15 is Asp or Qu;
X17|sAr s or X; 25X21 is Asp or Qu; X24 is Ala or

x: x27 i & ﬂ&f‘eéfteg(?m?%s é‘gﬂgg{%r X: 30wherein each residue X is
i ndepende@y Isyseleeteed fromdef ashhystandigr oup consi sting of @ u, Lys, Ser, Cys,

Dbu, Dpr x5 seleBred from Ser, Arg and Lys.
10
4. A compound according to any one of claims 1 to 3, wherein said peptide of formula | includes one or
more of the following combinations of residues:
X2 is Aib and X17 is Lys;
X2 is Aib and X17 is Cys;
15 X2is Aib and X20 is Cys;
X2 is Aib and X28 is Lys;
X17 is Lys and X20 is Lys;
X17 is Lys and X21 is Asp;
X17 is Lys and X24 is Gly;
20  X17is Lys and X27 is Leu;
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;
25  X21is Asp and X27 is Leu;
X17 is 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;
30 X20is Lys, X24 is Glu and X27 is Ley;
X20 is Lys, X27 is Leu and X28 is Ser;
X20 is Lys, X27 is Leu and X28 is Arg;
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
35  X17is Cys, X20 is Lys, X24 is Glu and X27 is Leu.

5. A compound according to any one of the preceding claims, wherein said peptide of formula | contains

only one amino acid residue X.
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and wherein the side-chain of at |east one amno acid residue X is
optionally conjugated to a lipophilic substituent having the fornula: 35(i)
Z1, wher ewo 28i1/166633 | i pophi | i ¢ noi ety conjugated direct lpgTink20hgooséirde chai n
of X; or (ii) Z1Z2, wherein Z1 is a lipophilic noiety, Z2 is a spacer, and
Z1 is cory Lde: ' f ' for\ ' j f X3
'3 G Chanagfeinl doconlgtt SRt Rl e okb et fontlil ot obing g oyt e ghul
conpound A ©Ae G¥yhigsider 1081YiPne CluiBEifes: AnbMereld S3idIROPRC WRPIHUGNEIS Conigaated 19 g

i ndependamt kasiguel ected from Lys, G u, Dbu, Dpr and On. 3. A conpound
according to claim1 or claim2, wherein: 5X17 is selected fromLys and
Cys; X20 is selected fromH's, Lys, Arg and Cys; X24 is selected fromLys,
d u ahd Al &compaunf gcevedingcte any Pnegiinedrecadiog clgigs. wheminihe Romide seqveneat &iMplRom

Ser, Arga88pis¥sonel® nfbre MtraREBIEABriRESOr ding to any one of clains 1 to 3,
wherein said peptide of fornmula I includes one or nore of the foll ow ng

conbi nations of residues: X2 is Alb and X17 is Lys; X2 is Alb and X17 is
Cys; 15X3. AsoApdund accoxii tp slaly s whi@in saiddnttamatrgulEiBidge islfgrsed Ratweersthe gige-and
X20 'S L¥faingdffwd SminY Scid Rdiodeslwhich 6 Beparsted byShre¥ SmPRGcideth theSinhibmindatlky? 1S

Lys %d )é%guénge&efgrhwl)éll? is Lys and X27 is Lys; X17 is Lys and X28 is Ser;

9. A compound according to claim 8, wherein said intramolecular bridge is formed between the side-

chains of amino acid residue pairs 17 and 21, 20 and 24, or 24 and 28.

15  10. A compound according to any one of claims 7 to 9, wherein said intramolecular bridge is a 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:
20  X17is Arg and X21 is Glu;
X17 is Lys and X21 is Glu;
X17 is Arg and X21 is Asp;
X17 is Lys and X21 is Asp;
X20 is Glu and X24 is Lys;
25 X20is Lys and X24 is Glu;
X20 is Arg and X24 is Glu;
X24 is Glu and X28 is Lys;
X24 is Glu and X28 is Arg; or
X24 is Lys and X28 is Glu.
30
12. A compound according to any one of the preceding claims, wherein the compound has just one
lipophilic substituent, at position 17, 20, 24, 27 or 28, preferably at position 17 or 20, particularly at
position 17.

35 13. A compound according to any one of claims 1 to 12, wherein the compound has precisely two

lipophilic substituents, each conjugated to a respective amino acid residue at one of positions 17, 20,
24, 27 or 28.
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X17 is Lys and X28 is Arg; X20 is Lys and X27 is Leu; 25X21 is Asp and X27
is Leu; X17 is Lys, X24 is GQu and X28 is Arg; X17 is Lys, X24 is Gu and
X28 is Lwsp 2li7160633Lys, X27 is Leu and X28 is Ser; X17 ipsTiDIRo1@do2s Leu
and X28 is Arg; 30 X20 is Lys, X24 is Qu and X27 is Leu; X20 is Lys, X27

is Leu a | o '

%20 i s qug R%gnjoﬁndsgcord%ﬁgo @@H rg-;?@r? th'e?g}rlnﬁéhn@rﬂgs ﬁﬁ%ghul'lc%uégtﬁxené]oz rés?)e‘l:‘t Gé
and X27 i@ginoegid f%?'dUSS%lpPS'F'%”Sd]@dX%dﬁ%d R4:<l7 an@ 47,05 1 Epne %%nat%Qza?d?é %Qélﬂd

A conpound 00 afdi2818t 240andrzy, &#12¢ and 28; beatreeeds.ng cl ai ns, wherein said
peptide of fornmula | contains only one am no acid resi due X. WO

2011/ 160633PCT/ DK2011/ 000072 6. A conmpound according to claimb5, wherein
sai d pept!pdecanpopus aaspraing tedrimai weereinisgid periide prforuds Idae an aming agﬁéqu)egce

resi due @Qe‘gaj orPthe gfdup cobwdtifglsr and wherein said |ipophilic substituent is
conj ugat ound according to any one of the

pr ecedi ng' G, %th?é%@é%§%ﬁﬁégﬁ\é€\@’ﬁ%sequence of fornmula | conprises one
or nore HAP-HEIFESDYMYUDSKAGEBFVEWLLEY. A conpound according to claim 7,

wher ei n $aAigldARET SR 186 BsRhARDFPERLI S f or med between t he si de-chains of two

amng_acid r ed by three am no acids in the |linear
am ngoam"ﬁ“'ﬁ&ggﬁigﬁﬁi&dﬁ%ﬁﬁaﬁza&h A conpound according to claim S8,
wherein inAubﬁFWSMIemﬁ]S%AAHDFd@WLLSAforrred bet ween t he si de-chai ns of
am no amhanr(ﬁ@rgggsm[fMﬁDnggg?A 20 and 24, or 24 and 28. 1510. A

conmpound accordin § ains 7 to 9 wherein said intranol ecul ar
bridge i §ISR-ABITETRYRIHEOGKAAHPEYEY S ng.  11. A conpound according to any
one of CIHeAIPRLTFTSDYRKYLDBRASHDFYHELLSAL r anol ecul ar bridge involves a pair of

residyes vagb%%ﬁg%%smﬁ ﬁgg@l is Au; X17 is Lys and X21 is du;

X17 is Arg and sandX21|sAsp, X20 is Gu and X24 is
Lys: ZSXW'P@EIIVS'S%WW@@WH@‘(EWW is Arg and X24 is Gu; X24 is du and

X28 is LysAib-24biTsTSHYSINOSKRBRHDEVAWDLSAr X24 is Lys and X28 is GQu. 30
12. A comp A)E'E%g ws%&g mﬁﬁyvmﬁbsg{ the preceding clainms, wherein the

conpound ' h one i Csubstituent, at position 17, 20, 24, 27 or
28, pref é*r@bFSﬁTETSQJYﬁthLD§KA&HDE)VE\"ZU-,SA{Jarti cularly at position 17. 3513. A

conpeyind HAKE-QLEPHROTHTS DRBKY AT AXNHDHVEIWTBSA; t0 12, wherein the conpound has
e L A R
H-Aib-LGTFTSDYSKYLDSKAAHDFVEWLLSA,;
H-Aib-Hph-GTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-WGTFTSDYSKYLDSKAAHDFVEWLLSA,;

25  H-Aib-YGTFTSDYSKYLDSKAAHDFVEWLLSA,;
H-Aib-VGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-QKTFTSDYSKYLDSKAAHDFVEWLLSA;
H-Aib-RGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-AGTFTSDYSKYLDSKAAHDFVEWLLSA,

30 H-Aib-SGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-IGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-GGTFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-PGTFTSDYSKYLDSKAAHDFVEWLLSA;
H-Aib-HGTFTSDYSKYLDSKAAHEFVEWLLEA,

35 H-Aib-Cit-GTFTSDYSKYLDSKAAHDFVEWLLSA;
H-Aib-Q-DAla-TFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-Hse-GTFTSDYSKYLDSKAAHDFVEWLLSA,;
H-Aib-Q-DLeu-TFTSDYSKYLDSKAAHDFVEWLLSA,
H-Aib-HGTFTSDYSKYLESKAAEEFVEWLLEA,;

40  H-Aib-1Nal-GTFTSDYSKYLDSKAAHDFVEWLLSA;
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WO 2011/ 160633PCT/ DK2011/ 000072 14. A conpound according to claim 13,
wherein the conpound has |ipophilic substituents on respective amno acid
resi dues wp 2ppgicdésens 17 and 20, 17 and 24, 17 and 27, ecrbkandoddz at 20
and 24, 20 and 27, or 20 and 28; at 24 and 27, or 24 and 28; or at 27 and

28. 515. g?g’@ofg&ge %T@T%YEQYLM vﬁ@ﬁ[@&” sai d peptide of fornula I

has an am n nce sel ecte roup consisting of:

H Ai b- EGTF)*FB{DWWE PYFYEVISDIRKML AP NSKRYL DSKAAHDFVEW. L SA;

H- Al b- QM;F;(. BHKAATIRE VEDYSAY L BEKARHDHYVERUTEASDY SKYL DSKAAHDFVEW. L SA;
HGQ- Al YSKYL YSKY| DSKAAHDFVEW. L SA:;

HSQ Al b- - é&éﬁ[@ﬁﬂ%ﬁ%@ﬁ WM%SKYLDSKAAHDFVE\MLSA 15
H Ai b5 @WNS@(@W&WV@M§KYLWWWSKYL DSKAAHDFVEWL. L SA;

H Al b- Q Aj_Rib- fESEPé ‘éla VSR LSS AAH DR VEVRILERT SDYSKYL DSKAAHDFVEWL L SA;

H A b-F KYL
H Ai b- GL'EE%E @EKWRF BEMRRSY 8P SK YL DSKAAHDFVEW. L SA:
H Al b- LWKW@W{WWWQEASDESN@WMMYLDSKAAHDFVEV\LLSA
H A b- WGTFTSDYSKYLDSKAAHDFVEW.LSA; 25 H- Ai b- YGTFTSDYSKYLDSKAAHDFVEW L SA;
H A - VGTETSDYSKYLDSKAAHDFVEW LSA; = H- Ai b- QKTFTSDYSKYL DSKAAHDFVEW. L SA:
H A B9 RG]’?T’%WVEW@RH@@/@WL@AWW'NW Reptids sEYaiiA IaR ANRIPIEY BRI pegnenesy
H- Al b- SGEEEGEY BH6Y IHBFHGVAHDRIEEME bSA;, H- A b- | GTFTSDYSKYL DSKAAHDFVEW L SA;
H A b- GG \i b- PGTFTSDYSKYLDSKAAHDFVEW. L SA;
H A b- HG A@%ﬁ%@iﬁﬁﬁﬁ%ﬁ% H A b- G t - GTETSDYSKYL DSKAAHDFVEW. L SA;
H A b- Q MQE@Tfﬁ@b?'SMWME‘OEW ASA;
H- Ai b- Hs e+ GERLSEVSHNG NSISSANBRYEVIEWESA;
Q W H A b- HGTFTSDYSKYLESKAAEEFVEW. LEA;
40 H?f\n b%&gfggﬁ% WSA WD 2011/ 160633PCT/ DK2011/ 000072
H Al b-[ 34 Q'bﬂJPVW%ETTWSKY@WVTEﬁAAHDFVEWLSA;
H A | 013+ Aibl brazehysnet @skhhHEFEBREAYL DSKAAHDFVEW. L SA;
H A b- [ 3- Y SKYL DSKAAHDFVEW. L SA;
H Ai b-[ 3- g'b %r i g%@f%“%"\% ‘fé&#%é\rLDSKAAHDFVEV\LLSA;
5H- Al b- [ 3-AR-MGTFEEY Y Y LESIKARHOF FEGDNGACY L DSKAAHDFVEW. L SA;
H- A bol 3+{ b leiTe by SkAmEkhnFHETSRYSEYL DSKAAHDFVEVELSA;

H Al b-[ 3- DYSKYLDSKAAHDFVEW.LSA; and
H Ai b- [3 *é&'b%\éﬁ'? gPi@%ﬂ%ﬁ)"? @H SASTFTSDYSKYLDSKAAHDFVEW.LSA. 1016. A
conpound Hasib-0E THTIRPYISKY LDSKAMHITVEWNEE8) n said peptide of formula | has an

ami no acidapeaERSBYSRYAIIGAHDFQBWLNgA.Or oup consi sting of :
H Al b- HGT FTSDYSKYL DSKAAHDFVEWLLSA;  HGEGTFTSDYSKYLDSKAAHDFVEW.L SA;

H Al b- QU THHBBEIRYEDERAARSGAAPE GWLLSA . Aj b- FGTFTSDYSKYL DSKAAHDEVEW. L SA:
H Al B5Q DRhis-HEFTSEYSERIDBIKAAHEFVEWLLERA, H- Ai b- LGTFTSDYSKYLDSKAAHDFVEWLLSA;

H Ai b- YG g@@ﬁgg@ﬁﬁt‘%@%m b- VGTFTSDYSKYLDSKAAHDFVEW.LSA: 20
H Ai b- AG YL 'b- SGTFTSDYSKYL DSKAAHDFVEW. L SA:

H Ai b- | ME@Y@NWBEWBRWWN% GGTFTSDYSKYL DSKAAHDFVEW. L SA;
:2 E cP)_GFF/SF SD¥8§WWHSAVE®5LS# Ai b- HGTFTSDYSKYL DSKAAHEFVEW. L EA;
A b o BT AR R SR L5

H- Ai BO Hs di-AiFHEBIDYSRYBIOSIERKABEEVRW L AA;

lliﬁ E 8 PLaplp }YLE% s KRAHDPVEWLLSA:

A B[S 5‘%@'%%% T TS LG AR SR B s

H- Ai b- [ 3H-Aib{H(3emyody)plahdlF§THTSGYS AEW._L SA:;

HA b-[3 SRRAAPPIAA LSA;
H A 8 [ ?%gb-wh{Zgﬁ&:\ﬁ)QIFW‘]Y&*FT%BE%@@.YSKYL DSKAA%%%LSA

H-Aib-{3-(3-thienyl)alanyl]- G FTSDYSKYLDSKAAHDFVEWLLSA;
H-Aib-[3-(1-pyrazolyl)alanyl]l-GTFTSDYSKYLDSKAAHDFVEWLLSA; and

H-Aib-[3-(1,2,4-triazol-1-yl)alanyl]l-GTFTSDYSKYLDSKAAHDFVEWLLSA.

17. A compound according to claim 1, wherein said peptide of formuta | has an amino acid sequence
40  selected from the group consisting of;
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35H Ai b-[3- (3-thi enyl)al anyl ] - GTFTSDYSKYLDSKAAHDFVEW.LSA;

H Al b-[ 3- (1- pyrazol ypal any1] - GTFTSDYSKYLDSKAAHDFVEW.LSA; and

H Al b- [ 3-Wd,28114tsbg33azol - 1-yl ) al anyl | - GTFTSDYSKYL DSKAAHDPYEMY26A1/000072 17.
A conpound according to claim1, wherein said peptide of fornula | has an

am no a‘é{ﬁé@%@}é‘%’?ﬁ%ﬁ?ﬁ s‘?ﬁ#e‘igdécér%ﬂ 508 )QAW\/JEWE'Sﬁt' ng of:

H Ai b- H ecanoyl -1 sot AAHDFVEW_L SA;
HGEGTFTSWEEB@R(%&%%B%C?'i‘%@%')*lMW%A

ﬁﬁ E SJFES@WI?@@&K\&@S&O@Q@@@%WMM WAI—MHWES\K::gﬁ

5H Al b- Gljéﬁ rlil%ﬁ{}ﬁég&%%exa%fkéfano |SW%DFVE\ALLSA
H Ai b5 LGTFNS@(@RMTE@DY@%XH@%%WB@%&@SG?MMWL@&

ig B YGT—F,Z(r §@@K¥$@%ﬂh@s&dﬁ%’d&@wo |L|§&§HJ)LA)AH®%HBRME§\&::§2§

Al b AGHF %@%@%ﬂ&ﬁ%ﬁ%%ﬂ '§%@’&W§%Ls& 10
H Al b- smxsmv&wmwmmwow isQfEMAAHRRNBINIEBAL SA;

HAi b-1G h m&#oyl ;§<St§HMA#MHVJ@WE§ALSAg
R Yt e e

H Al b- HGFFA"S[[IYBW‘HDBSK(YhIES}e(dexaamylbyHl&oG@) -AAHPRHERVESAL L EA;

15H Ai b- §gg3, EVARFVEW. L SA;
H Ai b- Q DAl 'b%%%g@% SK hex@%gﬁ 8#'”% soq Fq) AAH&VEV\LLSA;
H Ai b- Hs di-6rPEIHYERYS! a@eamb'FOG'@d@HBF W’@E\/\LLSA

|+ A| b- Q Pl-giy-HETFSBY BERADBIK( e dud ensynieyd v - SAHE RVEWAAEBRFVEW. L SA;

20H— XSHGLEX?? %Jfﬁ%gn@&%%@%&g%@@%ecanog i sod u) - AAHDFVEWLLS

H-Aib-Q-DAla-T SDYSKYLDSK(hexadecanoyI |soGIu AAHDFVEWLLSA
EFAI b- [ 3-H-ApiHRbazeirgprsnydsk({ekidestMeK Y ESKAHDRGeaasay | - i soG u) - AAHDFVEW L
HAb-[3- AP PHI T RPAR T YRR arRrart- SR el AN oy i sod u) - AAHDFVEWLLS
H-Aib- HGTFTSDYSKYLESK(hexadecanoyl isoGIu)-AAEEFVEWLLEA,
;F Al bol 3+ RnlfieyhaisyerF sEF SR ERNERRKEH KiSsHIMIFVETAEGEN) - AAHDFVEWLLS
H Al b- [ 3-THAPEH{4herg R Ry FTERPY SKY R PrRRpRraR s eGSO PR YRV S AarDFVEWL LS
A H-Aib-[3-(3-pyridyl)alanyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA;

EE;*AA' b- 5@;\&}3 Y RAMLMRAL G DYSKR TSER(REILLSKE IR BREAANBM EWEIEHA, U) - AAHDFVEW

H Al b- [ 3-1APE-@-thiepdaianyhCTTBRYSHY | PSrepdespartispRIM AR BEUAHRN - | sod u) - AA
HDFVEBL L $RAib 13(1 PArazogpoany - GIETOD S KX DISE(hekadenanby-ises @ ot D FVERIL SAeangr oup
consi st

v b AR kRS Ut T T s o 2 S A A

30H HCGEGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEV\LLSA NH2

H H Al b- QgTAESRDESKYadabH(ng ax asiecrsaydted foihe hrobdcEasE 4 SA- NH2;

i SR s A

b L@Gﬁ@m&lﬁ%@ﬁlééba@ée@amexhlso%@‘\uwmw BESA- N H2;
| b- m&TﬁmYﬁl‘r\éb%Kf{t@sqqﬂ@@aéméw IsSQIA-MAHBAHRMEBALSA- N H2;

0. ChARY sk S dgednayr <S5 M AV, N o

i b- wmmmvmmﬁ@ﬁmw%ﬁm@@m)wm%%m

ot 1A b G S AT LA v v
20115560853 SRIGLYER e oxadecano-soBh. RaHBF ENELS! ’

H H Al b PEHATSDY BRIEDISK{Y h@&lé(deeaa@ylbylweG@ B)\HDP\VBIVMBAEN&A\ NH2;

1 A b- HETRESRYBKY PR hasialecanabal 26 gﬁﬁmﬂw ND:

CTC)'

ITFTEF
ITFIEF
2222%2

HHAD FTSDYSKYLDSK exa ecanoyl -150 AAHDFVEVE L SA- NH2;
H H Ai b d tbAi b SFHTSEYSKYLPRKP fredeaeisef|u-rad LbRARNEW L SA- NH2;

H-H-Aib-IGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH;;
40 H-H-Aib-GGTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH,;
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5H H- Ai b- Hse- GTFTSDYSKYLDSK( hexadecanoyl -i soG u) - AAHDFVEW.LSA- NH2;

H H Ai b- @ DLeu- TFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LSA- NH2;

H H Al b- HEDRIBD&KYLESK( hexadecanoyl - i sod u) - AAEEFVEW. L BATNIK2)11/000072

H H A b- [ 3-(2-furyl)al anyl | - GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW.LS
A

- NH2:

P FTSDYS d l-isoGlu)-AAHDFVEWLLSA-NH,;
HH A b- [ 3 (AR s Q( %ﬁa APPSRV BIR e adacanoyl - i s0G u) - AAHDEVE
W._L SA- NH HAlb HGTFTSD SKYLDSK(hexadecanoyl-isoGlu)-AAHEFVEWLLEA-NH;;

10H H A lBHEI&Tk(—@t BYF TSN XL BBK (hExd3EEahSIDYBISKL)- BAKORerRAdESANEY, | - | sod u) - AAHDFVE
VL LSA- NH
H- H- Ai b- %5”("5’ R DA'a'TFBSqYSKYFDS'&??‘?%S?%%EB@IE&\A SHRHEENRR N 0d ) - AAHDFVEW.

LSA- NP2; H-H-Aib-Hse-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu HDFVEWLLSA-NH,;

[FS;F QIth) [H8H (AR~ IDLemY FI st LD S IGhENEaBYApK Y LidaTi) hexmeoeamn o8A-NHs 0G u) - AAHDFVEWL

H H Al b- [ R TR P B P r e SRA R e FU e EARSYA - i sod u) - AAHDFVEW

LSA- NH2: Halrhehib-[3-(2-furyl)aianyl]-GTFTSDYSKYLDSK(hexadecanoyl-isoGlu)-AAHDFVEWLLSA-NH,;

B H Al D- ﬁ—ﬁHi«ib»[g zﬂthﬁarzbl ny ﬁ-GYH@{b%iWLbS?(BEIﬁQXa%'@’hQ@ﬁ( M@EMQS’A N'H§OG| u) -

AAHDE A- ?‘ crdln eLn 3|s
Sel edfed M @m&@ gy} P§9T"s?@#’sq<dvﬁeﬁ§ ety asoed o YR SRoR:
3-(3-pyr Il-tiy-lA)betB-ahyllle,nyl&la(nQI-] GWFWSF@AL@SWh;exéﬁe@éhoyllflso@nwpy\allDﬁNﬁWLawNH2
3-(1,2,4 In I ?&%Q( M | 9,
wherein yﬁl gjztge %&éﬁgﬁé ﬂég: YLBSR& g%ogﬁl .. ﬁ%giDﬁ:gEWLasgg#pound
accor di n§--4idPAl-Rirazolipand; T%bYéKéﬁ?%?%de&ﬁw{;'S@'w ARYIREVEVELSAPIT:; and g,
Ser, G t H-BA@pZ3f(U2 yitraablamyalaayiG BFTSDYISKY B2SK (fiéXadécanyfl-isoBu22AHDF eBwpicsAm d
accoqgll nguto claim?2l, wherein X4 is dy. 23. A conpound according to claim
19 or 20, $el ected fromthe group consisting of:

H H Ai b- HGTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEWLLSA - N H2;

H H- A b- |1m\fﬁ|@{éda§ﬁ(nb®<@ﬂmanWém usa&iew):teAAhDEg/EMLH@AleNfﬁ, Pro, Hse, 3-(4

v b DR SRR A LR AR AR R o i

Al b- PGTFTSDYSKYLDSK( hexadecanoyl -isod u) AAHDFVEWLLSA - N H2;

20 b- biGTIoRDS AL e @slacanmérein ﬁ@@sﬁ%ct@d\ﬁﬁg |-EEA1a Dy and D-Phe.
Al b-Q DAI a- TFTSDYSKYLDSK( hexadecanoyl - i soQ u) - VEWLLSA -N H2;

H A b- Hse- GTFTSDYSKYLDSK( hexadecanoyl -i sod u) -AAHDFVEV\LLSA NH2;

Al b- @' DLenrptFISDYSRVY RSHEiM d x sitkrein X3 yd selesteGamprg@BlHDBYHAU] \BA Alwlszr, Cit,
A b

RPN Sk XRAA858R0Y! - i sod u) - AAEEFVEW.LEA - NH2;
?—( }%t h:%gzol %Fﬁnyﬂ?- é‘(2‘11/|@:TSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVEW

H
H
H-
H-
H
H

TIRTFT

HHNb[
LLSA - NHZ;
H H 26 b- pz-/:(Wummqmihgmlqimm,m&mgmx( hexadecanoyl -i sod u) - AAHDFVEW
LSA -N H2;

40H- H Ai b-[3-(2-thi enyl)al anyl ] - GTFTSDYSKYLDSK( hexadecanoyl -i sod u) - AAHDFVE
WLLSA - NP2;A Comeeytshacrarding toxaim /| BROEP: $¢erdertfrom the group consisting of:

H H Al b- [—|3-| AiB-Hclmmsy)h(BaYm&( hexeddchmby¥SESIL PO Dryevlisanam, - | sod u) - AAHDFVEW
LSA - NH2;

H H Al b- IgTFT§DYSKYLPSK (he S?aé‘ﬁ ll'ﬁOG&ﬁEBﬁgﬁ\%b%AK Héxadecanoyl -isod u) -
AAHDRY/ b Q-RPpe-TELSPYSK Y& Gexrgeerre gAY DEVEMAH- A -t 22, sel ected
fromt heHg{ BiBPY CTHTSDY EK VI SH( hexadecanoyl isoGlu)-AAHDFVEWLLSA -NH,;

L e R L Gl L A
H H A b- YeEFAPSIBISKBDHEKY HEtH tkxedgrandy-iseld MHEWEIMMENN&A- NF12
H H Ai b- AGIEE&DM%M@ISQBWL @é}a&écaho%ﬁ@@m - AR ISR

o H 8 b G Slse Qe BN SRy s b2y e QLS N

H H A b- BIH-AGTFPERYBRYEIYSKY heSts(tedemyby-iss 6E)-aNHDAHDVMBA -NSA- NH2;

AL D- bk AbarRfirspl SRl ERihdadelBloy R HRtrverid R angy | -1 sod U) - AAHDFVEW

H H Ai b- t's“ '(‘“21? (fripierdy2iRYTC BTSRISHEINE HaREd eseapd s Ry A HRBYEF Y} - SAnbEVEWL L S
A-NH2.  1B-H2Bib-[3\(Fheityhazeyl]-G TRI S DYSKYDB S K (hexadepyl-iss GhgAAHDEVEDALISA -aegor di ng

to agy 0FlGH-Ri%é&-gﬁt%u%ﬁ¥|)3alahﬁ][1§leTéE{Yr§%YPBﬁvg gangagg% H&ﬁgsﬂﬁlu?ﬁﬁ%?fﬁ}vﬁs%a' N, O

derivative t reor, oge W C acce car FI er.
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2026. A conpound according to any one of clains 1 to 24, for use in a

nmet hod of nedical treatnent. 27. A conpound according to any one of clains
1 to 24, wonrnouswodé3d preventing wei ght gain or pronotingpoeingdilmes2i n a
subj ect in need thereof. 2528. A corrpound according to any one of clains 1

to 24, ﬁoe[s LB trfen afl%?ﬁ’ cﬁﬁﬁﬁfi Qi H{e éo%U%rﬁ)w f&bl&'%@?@/dﬂ‘t@hsmm%hbcose

t ol erance an eve owering circulatin

| evel s, dhd7A8r3K héﬂé&@Phby'H%LW'LQLFT%QYS&YLD% heﬁdeeﬁ?ﬁmﬁ?& BECHPEVRYLESA any
one of cINb,ms 1 to 24, for use in a nethod of treatnment of a condition
30caused or characterised by excess body weight, e.g. the treatnent and/or
prevention of obesity, norbid obesity, obesity-linked inflammation,

obesi By- 124nk eemepand aicawing o elpigedss 22, GBlested ffom Meusedp cOPEENI abnea, net abol i c

syndr one,H-REECHF PRty L DERGEXddBcanBfiisoiGRI)PAHDY/ VR ESA- Nng ol erance, type 2

di abet es e ertension |i pi daem a,

at heroscl"la'%'(ﬁpb LéTzfd'J Sggi?%&ﬁ ageca ot Sﬁgngﬂﬁgﬂﬁg Igséo‘ &s@z peri pheral artery
di sease, FEHfPﬂﬁ(‘éGBETSﬁY@Kdva@&(bbmde@ngxé@g@u -8BHDBYEWUsA-HHz 2 conpound

accordi % HARRETORD YakyEbSK ﬁ@xa@eééﬁoﬁ-‘?soé% -ARHBFEBIVLIEA-NR); ght gain or

IC2)(r)(i)1/ WEI ] %@%b@%@gﬁ%%g{%gﬂbslogﬁ’gé‘éﬂﬁgﬁg\&ua%vﬁ%| ng to any one of

cl ai s 1 I-t-ls AMGGHTFESDM&NY@ESMhexawpcmym@&u PAAHDEVEWYLEA-NEIDSe | evel s, gl ucose
tol erancey. ﬁ?\ k- G‘F‘HWSEWLB@K?EQQJa%één%ﬁ%odﬁ‘A@\h@FVEWﬂ@éA Ng,circulating LDL

| evel s, I ncreasin ratio in a subject _in néed thereof. 532.
Use of a "bHﬁM&ﬁb‘Pﬁe%Vr')aPﬂl(j] %‘Téﬁ‘y%ﬁbowhﬁaa?%%'SPG'UMAH'HF%FVMH{%'&H@P"C’

t r eat mentH-BiAiR[3GDAMY I Yaiaby]-G BRIRSEY SKIY LD HIh e €dansye-tho B ) -ARHBEYEWDIOSA-MB). ght |

e.g. «the treatnent and/or prevention of obesity, norbid obesity,
obesity-linked inflammation, obesity-linked gallbladder disease,

obesi t y- iZAdeaimasestgs! %pmp@atlormoewd%ﬂa@@%ooupﬁwpﬁdwgrtq;gnmnaﬁ&@a,'mg ixesera

i nt ol er anBgrmabybeals aieplBleRSit otdeneatile HeRbBEogStherlWiBRIphamsdcalticalfldoedpedrRNi C
dysl i pi daem a, atherosclerois, arteriosclerosis, coronary heart disease,
peri pher af" Srt ery 10di sease, stroke or mcrovascul ar di sease in a subject
in need thereof. 33. A conpound, use or nethod according to any one of

cl ai B8 266t QcotrpouliBdcBidhg SRhr) JHeBTPOAIME 1itS2ATUEE 5 ekaitbdds mRaikd! trebtmant.

conbi nati on therapy together with an agent for treatnent of diabetes,
obesity, dyslipidaema, or hypertension. 15 34. A conmpound, use or nethod
accor di n@7tAcahrmund 33ordingde Eiyrens af daimgétd 24, fr use is ataverting ekigli geivetr epMAging
mef f or m Qyeight 1§44 ,;g@ygjétrtﬁ,q,,ee@trg}éopl de, a DPP-1V inhibitor, a glitazone,
insulin or "an insulin anal ogue. 35. A conpound, use or nethod according to
claim 33, wherein said agent for treatnent of obesity is a 20glucagon-Ilike
pept RBe r28ckpdngroudd axgoming ttq anyept iotieaindy 1 ¢ 24a For aseaih aguesghddiod ingodvjngairculating
cannabi ng iﬂo SGRRL aﬁco%e ﬁﬂetrﬁ]QQ'aho%pciré‘ulétfn?@ﬁ&es'té?& Refs bwerfh %Féu%ﬂ &EI)L'SE lelbls,
recept or goni st 7 anin concentrating hornbne récep

ant agoni §Pd/°r increapgg W%ﬁé‘ﬁhd use or method according to cI a| m 33,
wherein said agent for treatnent of 25hypertension is an

angi ot en

bl ocker . %’9 &% %E& éé&&d@@%&’%ong'&&é %9%102’"4’@?{]% .Rta%%o’a ollf{r%{tr%grEBFé)Eongl}von
conpdfind; cawé omhar?éteﬁw bycwensaiopry waight e Fhe3r3atmmte¢r@1qa p@&(#rﬁoragfew@s'w/dﬁorbld

treat rrentob@;ty %eélﬁymh@awiaanﬂawaosésay lifked GaliblaBderiReasd, 6UediGLIRdURED Sleep apnea,
chol est er ol sorpti on

metabo ic syndrome, pre- Qlaé)et?es |nsuI|n resistance, glucose intolerance, type 2 diabetes, type |
diabetes, hypertension, atherogenic dyslipidaemia, atherosclerois, arteriosclerosis, coronary heart
disease, peripheral artery disease, stroke or microvascular disease.

35
30. Use of a compound according to any one of claims 1 to 24 for preventing weight gain or promoting

weight loss in a subject in need thereof.
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31. Use of a compound according to any one of claims 1 to 24 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 a subject in need thereof.

32. Use of a compound according to any one of claims 1 to 24 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 dyslipidaemia, atherosclerois, arteriosclerosis, coronary heart disease, peripheral artery

disease, stroke or microvascular disease in a subject in need thereof.

33. A compound, use or method according to any one of claims 26 to 32, wherein said compound is
administered as part of a combination therapy together with an agent for treatment of diabetes, obesity,
dyslipidaemia, or hypertension.

34. A compound, use or method according to claim 33, wherein said agent for treatment of diabetes is

metformin, a sulfonylurea, a glinide, a DPP-IV inhibitor, a glitazone, insulin or an insulin analogue.

35. A compound, use or method according to claim 33, wherein said agent for treatment of obesity is a
glucagon-like peptide receptor 1 agonist, peptide YY or an analogue thereof, a cannabinoid receptor 1
antagonist, a lipase inhibitor, a melanocortin receptor 4 agonist, or a melanin concentrating hormone

receptor 1 antagonist.
36. A compound, use or method according to claim 33, wherein said agent for treatment of
hypertension is an angiotensin-converting enzyme inhibitor, an angiotensin Il receptor blocker, a

diuretic, a beta-blocker, or a calcium channel blocker.

37. A compound, use or method according to claim 33, wherein said agent for treatment of
dyslipidaemia is a statin, a fibrate, a niacin or a cholesterol absorption inhibitor.
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