WO 2011/ 160630PCT/ DK2011/ 000067 G_LUCAGON ANALOGUES FI ELD OF THE | NVENTI ON
The present invention relates to glucagon anal ogues and their nedical use,

for exampke 2o1v/ishSo St reat ment of excess food intake, obegirinke1ithoGiseESS
wei ght, el evated chol esterol, and with no or only little effect on glycemc

control. BACKGROUND OF THE | NVENTI ON Prepro |UC€@OI’] Is a 158 am no acid
precursor polypeptide that is di f GG 4"@" €2sed in the 10tissues to
form a nunber of struct uraI l'y related proglucagon-derived peptides,

i ncl udi ng QIEEE’B EnTiON/Cagon-1i ke peptide-1 (GP-1), glucagon-like
peptide-2 ( oxy ntormdul in (OXM. These nol ecules are involved in

a W de vari E’ﬂ%lpféffe"b'n‘{%‘ﬂ@l @@Feééq glpeagen ansipgues 3nd) thel Meficel YReo OB RAMIEIR eS| s,
insulin 55€Cfré§trh@rﬂ of g@sésrfb&d .mam Yhedy arirexcstsaright) alevatedutiolestess, ane With A or
regul ati on ofI mg qflnota m onrvcagon is a 29-am no acid peptide that

cor r esponds®h "G TS N GYGE §§ 1681 of pre-proglucagon and has the sequence
H s- Ser-d n- Q3 y-Thr - Phe- Thr - Ser - Asp- Tyr - Ser - Lys- Tyr - Leu- Asp- Ser - Ar g- Ar gAl a-
G n- Asp- PhegXekGcROOND'OF Fe iNVENTRON- Thr (SEQ I D NO 1). Oxyntonmodul in (OXM
is a 37 am Bo_ac WhICh ncl udes .t he.

sequence of ’6?598':%[@%{‘)?"\53[%%%'% RIS CRYYPERY d%gh@fs 4"%5?"@3@ pé%%sﬁgf%ﬂe

(am no HEi diss6ss to for@% rofnbpr of sfwatugélly celgfen proplacagag-dedived pepfides dnsluding glucagon
Lys- Arg- Asn(e%)g%é&aom debﬁdeﬁl (@Léslﬁ‘a:uk%dhme paptiad.d (éugf @yegnd wﬁtsﬂh&ﬁnh (M)

peptide 1" uence dylin is

Hi s- Ser - A nTkgs§ mPf?F”'%%feﬂ’{P"’%'P NaY5 VRIptY S@hyi'%g'ﬁ%}/funﬁt@ﬂsA%%”d@@rg'“,&?s& Arg- Al a
- G n- Asp- Pheenéstatik rinslhiipsdcetiodVighstAsemplying andsntéstgalAgowtitirag-wadl as regnlatidnef flod)
(SEQ I D NG ;,3ke. The maj or biologically active fragment of GLP-1 is produced
as a 2530-amno acid, Ctermnally am dated peptide that corresponds to
amino alds 98 to 127 of pre- proglucagon. d ucagon hel ps nmaintain the

| evel of gl Guesgniisa 2d918miab addl péptidéthatkongspoadto wadrpcatids 68 &8 10of preeproglucagon
hepat ocyt es Y 0 I g

ol yoogen - PRIl Waboite Holh arPah hiBRET SurAgSry: S oY S By ’*%beséf A

gl ucagon st A &P'ﬂ%\éa"rq'ﬂr@rp '-teé"‘%%t"ﬁﬁfl'@%r (BEQHAHO: o fayntgmoduhe ’EM) is a 37
gl uconeogengsing acid bé;ﬂld@luuleﬁ)&eludiéé thetonipRedsl29 arhifo tadn@setuuemﬂaif gleesgon pitlesrent i ng

:gef gg‘éj‘d ngcgg?pegﬁj cgéjoxyﬁer}[n? B 0 ns@%%% o %0345%% i tgbtr 8%%&8 céﬁk’ (r?]‘g‘"h %gzkﬂes ponse

been shown sesuengepyeAe @pp‘sg%sreA@mtbp -Na KSER D ’N@o’ﬂ anﬁteaned |'ﬂﬁerﬁWf’@r@PW@dh8h et
al , Jour nal pof; e TaPSeqLEHRE @BMUNAGx)RrAdYalid i§ Fus %sé}@rﬁe@?ﬂ,}.phm&asermnyr-

2003/ 022304 I di t t f | t
those of @ PELY 9-6?(% Sifsd Sei-8i9 &9%&@”%8&%&?% Tat LML R °
si nce rats Asressndld-Ala)t(BEQY NOodoTig mnajortiiniegidalisactive tiggmest eftiiLPgbis prodiced as a
pai r - f egh r a§Gahizh Qamc-ﬁﬂﬂlﬁﬁfy'aﬁﬁﬁaﬂﬂé %&Q‘ﬁaat é&%gg&%?& aminé S4B 197 ofphese

rodents with OXM al so i nproves CONFI
proglucagon.

Glucagon helps maintain the level of glucose in the blood by binding to glucagon receptors on
hepatocytes, causing the liver to release glucose — stored in the form of glycogen — through

30 glycogenolysis. As these stores become depleted, glucagon stimulates the liver to synthesize
additional glucose by gluconeogenesis. This glucose is released into the bloodstream, preventing
the development of hypoglycemia.

OXM is released into the blood in response to food ingestion and in proportion to meal calorie

35 content. OXM has been shown to suppress appetite and inhibit food intake in humans (Cohen et al,
Journal of Endocrinology and Metabolism, 88, 4696-4701, 2003; WO 2003/022304). In addition to
those anorectic effects, which are similar to those of GLP-1, OXM must also affect body weight by
another mechanism, since rats treated with oxyntomodulin show less body weight gain than pair-fed
rats (Bloom, Endocrinology 2004, 145, 2687). Treatment of obese rodents with OXM also improves
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WO 2011/ 160630PCT/ DK2011/ 000067 their glucose tolerance (Parlevliet et al,
Am J Physiol Endocrinol Metab, 294, E142-7, 2008) and suppresses body

wei ght gayp 202686393/ 022304) . OXM activates both the gl pegganodin@dodshe GLP-1
receptors with a two-fol d hi gher potency for the 5glucagon receptor over

the GLP-1 receptor, but | e o] han t| ve Iuc 1 on
their respdb®f %C%%@@&’BF Fﬁﬁh% E; dyﬁ'°| 8?@8‘ %tﬁ%%ggq:&?g gcﬁogh d9ng
bot h receptsmppresselstbd@/fwmtﬁbaua(\efﬁmh@mme‘f)erence for the glucagon receptor

over the GLP-l receptor. GLP-1 on the other hand is not capabl e of
activating glucagon receptors. The nmechani sm of action. of ox nt ono

not well u eptyaies bpth theglycagen and the GLR-3 receptors i, typEadaigh B?tt%"%? rt"PFe
ext r ahepat i glucagdrereteptariovériiee GIOP-Mmesveptds) autds Ieetpatdnethat hatve glucagoe aﬁit.BLEt—1a:|nd

g1 UCagon 1 RERglchu L8 Vil Bfofion S BUAEAELNGHY 1oRF RS b i

pepti des have b I'vate ng
GLP- 1 r ecep? gfong pyefarence for fle gluragpngeeptor omrtnec@r"chrecem@ é'twn ttmher hand is
30121- 30124n0t 34381k obedlivating SlupdYoR Ssceptofdy Tharehkinidrh ofdtion 6feslyriterabdain i& aotvell

15300 RO LI S b e

2009/ 155257""&Rd esi is a I ncreasi ng

probl erh0 s are sediated duoughttive Glef-i emtglmasera@eeptorp.av threugh gpe or mere dnidenti§ed)| ar

di sease (C\RReptdry/pe 2 di abetes, obstructive sleep apnea, certain types of
cancer, 20and osteoarthrl tis. As aresult, obesity has been found to reduce
life expect ancy. According to 2005 proj ectl ons by the Wrld Health

Or gani zat i odthermpeptides haved@@n ghdwni to hind dod adtivgte jeth theldhcagdreanditie @lP-A secepies e

\ggrl gwoge r gﬁbg;e?glb%maggﬁdlg%(cal éhé?ﬂ!&gbﬁdgl efyed-sbozmga i 8ndSt8 G apieds B84 Weght
us prev | ives an
i ncrease® | P& AWdedge Hd‘t%\‘ﬁé‘?‘@aoﬁgﬁ 5&761)@8%‘?3\’%3#?@9éﬁvg6d| abet es
may be cl asxios/i1§2#0asWOol208%155Phtam WOGZOQQYGSSEQBB)l i on people worldwi de with

di abetes, and by 2025 it is estimated that 380 million wll have di abet es.
Many have additional cardiovascul ar risk fact ors, incl ud| ng h/ aber r ant

LDL and t r i Qrepteis A@loballyiprreasing ipRith paeblereis Agsasigiey with Narays dis %?e§ Bﬁﬂa"h’edl cal
need for tr@ainoveg;utdbeseatsys (C\BYMYPERY diabetdd;bbdtivotiviiEle€plafiea, centaipriypes nf q@ancarj des

a conpgynd
acet yl %f Or:;h%\é's@gar{hlﬁﬁs (\9 E%Uﬁ o?)??t&?hééeéﬁ%%j%@dﬂceme éx?)et':'l’anc?lAéoﬁlnEYA 2005
prOJectlons by the World Health Organization there are 400 million adults (age > 15) classified as

obese worldwide. In the US, obesity is now believed to be the second-leading cause of preventable
death after smoking.

25 The rise in obesity drives an increase in diabetes, and approximately 90% of people with type 2
diabetes may be classified as obese. There are 246 million people worldwide with diabetes, and by
2025 it is estimated that 380 million will have diabetes. Many have additional cardiovascular risk
factors, including high/aberrant LDL and triglycerides and low HDL.

30  Accordingly, there is a strong medical need for treating obesity.

SUMMARY OF THE INVENTION
The invention provides a compound having the formula

35 R'-X-z-R?
wherein

R'is H, C14 alkyl, acetyl, formyl, benzoyl or trifluoroacetyl;
40



WD 2011/ 160630PCT/ DK2011/ 000067 R2 is OH or NH2; X is a peptide which has
the formula I:

5Hi s- X2- - Phe- Thr - Ser - Asp- Tyr - Ser - Lys- Tyr - Leuy Arg-Al a
- X20- Aqugﬁeq 1e6;-{ X24- Tr p- Leu- X27- X28- X29 (1) wherein X e?}si)%%?/&c@%a f?om
Ser and Aib; 10 X16 is selected fromG@u and Y; X17 is selected fromArg
and Y; X20 R%s OHloeNHed f r om Lys and Y; X24 is selected from@u and Y; X27
is selected fromLeu and Y; 15X28 is selected from Ser and Y or absent; X29
is Ala or sent : %agne"vg E‘ Iea t one of X16, X17, X20, X24, X27 and X28
is v; 20unet B PeRIENNDLPEME FMUB Y ndependent Iy sel ected from Lys, Cys and
Om wherein the side chain of at | east one amno acid residue Y of X is

conj ugatsed @ x@dm é@ﬁm Ph& TR asp- A Ber DATVID ebi-A8p-K 08-RW-Aig-Ala-X2 T Asp-PheNeei N
Z1l is a I|p gg gﬁqyéf ﬂj ugated directly to the side chain of X or
25(ii) 71z vﬂ%?‘%‘i‘ 7z UM i pophilic moiety, z2 is a spacer, and Z1 is
conj ugat ed to the side chain of X via Z2; and Z is absent or is a sequence
of 1-20 ampp&a¢id units independently selected fromthe group consisting
of Ala, Leu, Ser, Thr %r, dg,%s G u, Lys, Arg, Dbu, Dpr and Om 30or a
phar maceut i X24F B§ectedam 61 &Pt thereof. In one exanple, X may have the
sequencl®: HIGH SelsRASO BERRAKDF EW.KSA HSQGTFTSDYSKYLDERRAKDFI EW.LSA 35

HSQGTFTSDY . 5 HSQGTFTSDYSKYL DKRRAKDFI EWLLSA
HSQGT FTSDY%E%%%%L or H Ai b- QGTFTSDYSKYLDEKRAKDFI EWL.LSA
X20 is selected from Lys and Y;

X24 is selected from Glu and Y;
X27 is selected from Leu and Y;;

15  X28is selected from Ser and Y or absent;
X29 is Ala or absent;

wherein at least one of X16, X17, X20, X24, X27 and X28 is Y;
20  wherein each residue Y is independently selected from Lys, Cys and Om;

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

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

via 2%

and Z is absent or is a sequence of 1-20 amino acid units independently selected from the group
consisting of Ala, Leu, Ser, Thr, Tyr, Cys, Glu, Lys, Arg, Dbu, Dpr and Omn;
30 or a phamaceutically acceptable salt thereof.

In one example, X may have the sequence:
HSQGTFTSDYSKYLDERRAKDFIEWLKSA
HSQGTFTSDYSKYLDERRAKDFIEWLLSA
35 HSQGTFTSDYSKYLDERRAKDFIEWLLKA
HSQGTFTSDYSKYLDKRRAKDFIEWLLSA
HSQGTFTSDYSKYLDEKRAKDFIEWLLSA or
H-Aib-QGTFTSDYSKYLDEKRAKDFIEWLLSA



WO 2011/ 160630PCT/ DK2011/ 000067 I n sonme enbodi ments, the |ipophilic
substituent is attached to the am no acid residue at position 16, 17, 20,

27 or 28.wb%o11¢adse! €, the conmpound of the invention na)sclirm()hmmﬁ;equence
5 H HSQGTFTSDYSKYLDERRAKDFI EW.- K( Hexadecanoyl -i sod u) - SA - NH2

o oA 0, W PEL G g s

H HSQGTFTSDYGRYLZA3-dkeeexadecanoyl - i soG u) - RRAKDFI EWLLSA - NH2

H HSQGTFTSDYSKYLDE- K( Hexadecanoyl -i sod u) - RAKDFI EWLLSA -NH orH H Al b- 10
QGTFTSDYSKYLDE—gr&Hexadecano | -isod u RAKDFI E\{_}LLSA— N H2 The invention
further prob8rgEaMRie. fhfgompouldof e igyen VAR tBIRRAYEACHNA)  encodi ng a
conmpound of HHSQGTTWSIVSl@YLDERRMD;EIMIs—KOTexamamyl-lsmpW/S+Nt§ such a nucl eic
acid, and ayR%eTReShy SRALTHRHAR: RUCAIMSICH) DFENELSN NRYPT essi on vect or

15 In a further aspect resent |nvent| on praovid corrp05| tion
conpri si ng HHH §3§HY§W§} 'ﬁ?gﬁﬁW'd-éK@@X?i’éF?nr%'ds%‘f)& r']" 20r a salt or
derivative Hh{smanTsaYsmtumKweaauedamlamnlmg?MﬂaNgismmy{an anal ogue
peptide, any %&%%EBQSnugtfeok(cH%%H%gér%}/ﬂ&éM%@F"éWL@éAc Nl R, 8 NSt

cell containing suc ression _vector, 1In m xture with
a carril. QRT %?WéBEM%P?ﬁ?ﬁ%"w?Wé%EB%?ﬁI% is a
pharmaceutical Iy acceptabl e conposition and the carrier is a

pharmaceuti¢al .l table carr n

Pt e tor nf B merRTAMEE BSvi0ER Pl ackl}fngh HEZHF PRASP RNHFortRBhe SHSmdbiNa 85
In still a theinverionanmxpressionnecior eompiising mﬁémﬂuglﬁlc}gp@\ﬁnd@éwat cethegidrining ssh por
use in a ne,‘t,mmddmgéf;rg@ton%@ﬂs,eat ment. The conpounds described find use,
|nt er aH in preventing wei ght gain or pronoting weight |oss. By

"preven is neant inhibiting or reduci ng when conpared to the absence
of treat mentn a fanthebr aspepiothe peesent snventiop pravidas a compasitibly canenrising & @luceges @nalogueof

wei ght gai npepTE@amﬁém.wagé\m‘aeﬁva%&wtﬁsr@@faﬁud@b smcbmg’ﬂ&eh a1ftRfon
i ncreased ener enditure, resulting.in the obser ve&lwéai,ect E‘??&EO

wei ght. I nd %H‘E fige. 3n eXpIETYONSPFIRL Hs'%ﬂ?“ feHgriE ac Bhsd t he
i nventi on nsuchhavdeia atie nedxpeissibn ebdcfoe dnt admixtaievith lazhimiey 1o pefermt embbdiinents tiss

bei ng @Fﬁabé&w%n&rﬂwph%& e%&iaﬂb atdep@ble bmp&tich §n@fﬂg csmar@gshma&ﬂah&a%

ratio. us t I nvention can used for direct or

i ndi rect th%&i?b'%Fa'&‘T’fyTB%QI‘H?%QP'E)H‘E%'S‘E@’&PQH? "@MQ? %P%W'&@H’ pRAMRaGErtcail o gy
wei ght, sucéccagtaiilé ealidih theapicagontanalogileor preventi on of obesity, norbid
obesity, obesity linked inflammtion, obesity |linked gall bl adder disease,
obesity induced sl eep apnea. The%/ al so be used for the prevention of
met abol i ¢ skprilil dfvEherasprst thayessnt '"‘Q"K@r REgjddRs @ G@Pepsitanderiyisg in a method of medical

at her o289 erw&dtrientart eri oscl erosis, coronary heart disease, or stroke. Their
effects in these conditions may be as a result of or associated with their
effect on body weight, or may be independent thereof. 40 WO

2011/ 160630HERomreWHs degrnbeifind yse diterlia ipewrntingweight gaRer promplingrygight loss.

descri bed ngy- pféve@tmgsue meantmmgfor i) it cOmbate®to thé stsehdend tré@imght arldas s
with no or n_found in the

o etene ettt Pt Ok S o2 b Mamt, e BepufE ey RS,
ef fect ¥h wescrgase Indens infakerand(or increaseidyentioy Exrendifufe casuling iniee oliseived effeptan i n a

vel | - est abl pe) @light IndBPendBHR lof théir effect on body weight, the compounds of the invention may have

a beneficial effect on circulating cholesterol levels, being capable of lowering circulating LDL levels
and increasing HDL/LDL ratio. Thus the compounds of the invention can be used for direct or
indirect therapy of any condition caused or characterised by excess body weight, such as the

35 treatment and/or prevention of obesity, morbid obesity, obesity linked inflammation, obesity linked
gallbladder disease, obesity induced sleep apnea. They may also be used for the prevention of
metabolic syndrome, hypertension, atherogenic dyslipidemia, atherosclerosis, arteriosclerosis,
coronary heart disease, or stroke. Their effects in these conditions may be as a result of or
associated with their effect on body weight, or may be independent thereof.
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As al ready described, the invention extends to expression vectors
conprising the above-described nucleic acid sequence, optionally I n

combi nat i\pp M bfdeSgauences to direct its expression, cﬁ’ﬁﬁ&oﬁ%ob

cont ai ni ng the expression vectors. Preferably the host cells are capabl e of
expressing and secreting the conpound of the invention. In a still further
aspect, thelnspéainembqdimenty, Fr@ﬁ°ﬁg&FFﬂ€%scﬁbefO?ﬂ¥tfﬁ6éls%‘f‘ PRVERIIRE Weight gain or
conpound, tds}emﬂtefgh&@hcmwuthsmng oly littieléffeagort diftethizdontedd It hadtreda foundimcthé | ons

sui tabl e f _?.;ig{esee)hplnge%%mﬂa ﬁ? ﬁi}f‘iﬂé’ ch@) gﬁ'&% Jegérlbta hé\ﬂ: *J}Eeg‘:&fga%ﬂw& hhHés with

pr oduced. nve ntlon es a nuc el c acl e |nvent|on

an expr essi enpalyige eﬁ?“?’l’t@ﬁﬂ‘?ﬁé‘h'ﬂ%wa‘@?"‘%@ﬁ%‘?"é@["?' medehbl e of expressing
and secrgeting a conpound of the invention, for use in a nethod 15 of

medi cal tre nderstood that. t he, nucl ei [ L, on
vector and &%%Eteaéyeqqsgnbﬁgfk%ngggn SRGIS 19 BRISFRRT Vo, compr'g "@%5 "‘8?"?6"% %&’Eé
descri bed humiclsicracigiseadenas ppiinnallyrie geretinajipn with mummsgt its expressionrAdepton

themsel ves. cdietsit fie bpréssioh eé@me UPﬂeférébeﬁ@ﬁcbsTt bé!lB aremapawbmpreswmu nd
of the|nvent|§ m ni str

Cher mout | cobcieing wa Faproung e BYemn an GRIPRHRS ghtsch d prossiihvedfin bt s

equi valént metboddf peoducing the compiudd, tROBRpedesiptining ediung the horb sells siaddr coditione

i nvention, &xG8Plor WHFESing e coRpbiitand h@ESHREOMNE B 24dBuPTI ON OF THE
FI GURES Fi gure 1: rEffecltnéof S. g adrrh E?@ﬁtloﬁﬁ%f thelsgl%u GLP-1 dual

agoni st conpound 6 on the change in HbAlc over the 6 weeks treatnent period
in db/ db m Tre.insation fanther plodides arsuchaizaatid SiElevinve hitiod Samexpregsionyrctor ofth®in@dntion,

"g' p<0.01, r*a*h*ospc%t?a&@tte%? sl El?d g@%ttt.@ gcatpot,h@oﬁﬁaﬁvént.aw f&?%é‘ﬁ\ rh:étﬁﬂbr e

2 Effect of s.cC mnistration” o P-1 agoni st conrpoun
body weliSght ofggdisaldipaimanh et %"'R&B’k@'??@é’t%‘?t"”ﬁ%??@ﬂ Ei"ﬁrea"d?'b‘f?"t?fé’é’ °E)'a°te55 are
gi ven as ﬁ&aélyl-&idemdrlﬂeétmentﬂéw&m disbrderdedribed h&pmGvhith mayderased witiothe

vehi cl e. e
agoni st conean@n@%%tﬁetv EEmele Aol B ShEaboREcbibtb el e |
meanSEM  Fi epmpeungt OfETef'@@t‘ e} a@nlelstraé'ewfrﬁ watndcﬁf therinveRtionCeT ANGEErapedlicise s t
]g:ogpgggd ug tﬁ@reafr SdudsRsforebe catsuued:e%ac&h%wtgéégma@wusm a?mac la@idhi gh fﬁt
e m c < | weeks
T oat g optiessian (3T ofich S 3RS i ensgn Eacapl WpprE o fie agah e °t*%‘8t"893 ok

prior treatnent (s.c.) with vehicle (PBS), 10 nrml/kg exendi n-4 or
nmol / kg conpeseriphiofbdvrae FigurRes f or 3 weeks on |ipids. CHO Tot al

Chol est I | ok OW, Densi ty I
TRIG Tr1 ol BRI Bt Phs AR on oF B RStRE T B pr o 8 Be e
ef f ect of _ clrblmjowmt tige Giwekeks depioenichetiobin dbidtl ynicse Pafta aregghiown af ﬂharg*ﬁENh\Mthf ed
C57BUG S gKgﬁTp%leED* s o R-PJdo( N1 @mddrEd loN¥RBIE afe ¥ time > point.

zo111 16560 e socg(%@“wﬁf?%@”gﬂtﬁtétu- 54 885 PP py beBoren sep

convent i onaTi9¥®
an no aci dsovar the 6weeks teesatroait pering irgaidbrraibé. Patecare pvertias meape SEMtWitbm TUidmeupt‘Or

ot her anm ng @(‘mds, <§B6hc&?~§p oqo(,%mgén noi sobutyric acid), Om (or ni t hi ne)
(2 4 di am nobut ric acid 3-di ani nog@opanm C aci

term nat i égtgte&céa%%@f%ﬁ@?@'we'°ﬂgte @é%ﬁﬂﬂ%j‘ﬂﬁ? BNdiPR biegy ‘("ﬁ'@hté'eléi%ﬁ&e
H Hi s- 30 - Geth €&/ BL/EUmicdIDataldre mSam+SE8D- Tyr - Ser - Lys- Tyr - Leu- Asp- Ser - Arg- Arg- A

I a- @ n- Asp- IRB@Fe\@lEffegt Br sTJ. Bdrhﬁﬂfr%h 'oﬁﬁ@ Gﬂjé[@l_'aécﬁ%@cer%m 6 il))l area under the glu-
cose curve (AUC) during OGTT in high fat fed C57BL/6J mice. Data are mean+SEM. * p<0.05.
Figure 5: Effect of 3 weeks treatment of mice that have been on 30 weeks High Fat Diet for 30

weeks prior treatment (s.c.) with vehicle (PBS), 10 nmol/kg exendin-4 or 10 nmol/kg compound 6
35 twice daily for 3 weeks on lipids. CHO: Total Cholesterol; HDL: High Density Cholesterol; LDL: Low

Density Cholesterol; TRIG: Triglycerides; HDL/LDL: Ratio between HDL and LDL.

Figure 6: The effect of compound 6 and compound 7 on body weight gain in high fat fed C57BL/6J

mice.
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10The i nvention provides conpounds as defined above. For the avoi dance of
doubt, in the definitions provided herein, it is generally intended that

t he sequeReeofiiiedszgnl y differs fromFormula | at those pegsig20nGowd-ch are
stated to allow variation. Amino acids within the sequence X can be

considered to be nunbered consecutively from1 té) 29 in the ?onve%‘i onal
N-term nal Toughpedths spacifigatio.thg ‘Eﬁ‘??’e’]ﬁ@%/%?%'ﬁﬁe’lafi three Jefter £945R Tor RPN, X
shoul d be cosairingedinaacios aielugéd/ as asll adgenkmlly @teptehtbee fattepasies foootberldvindg hi n
native humag,gy YGAGQRARdmHoRGbu 'a@ﬁEﬁgﬂﬁﬁe)?BHPWéniﬂéb%eabiﬁ')"a‘?\ﬂtdppn

may carry one or nore I ntranolecular e wthin pept | sequence X
Each such bf&d¢j@minerreranpied@cilet ween t he side chains of two amino acid
resi duess of X 20which are typically separated by three am no acids in the

| i near sequence of j b ] ' ] id A4 Abre
particul arl @,‘e t? e "Stﬁgle((?gljugg 97%‘}{%{5%@?)3}%;%{& gﬁ &gjgar#% r ?i’g‘qg%gg%u%ﬁ%%l g‘#s reégmd)ue
pai rs 12 anBly{llr-PheThirer-2Aep-TarSeshys-DI-Loo-Asm8erog-Art-AlaBingAsp-Diae-Vah@n-TiRd-edi de
chai ns can Ret-AdntirpdH @EQNE Ngf. her 25 through ionic interactions, or by
coval ent bonds. Thus these pairs of residues may conprise oppositely
charged side chains in order to forma salt bridge by ionic interactions.
For exalfpl eTheoneentidn pronidesggindenads angefined atiove. ofror fgravoidpnceof dowbt, it the Aefiflipnpe
lgys or /er g. prfll;heedq%;réﬁ itliét’éen];éféﬂy ﬁthlié%ﬂfatk%Ss_eaﬁéi‘\cﬁ_Sﬂ( ORI HRES ?ri%MbebfmucliéTPé( (tg@k@o
e capable of reacting to forma lactamring. Likewise, a Tyr and a G u or
2 Tyr and. aRPHGES SHE e SIS BV aRTIR e SEPS M R seaBacard et Bnestedg
to be boundtolbe namperpd cerisecttively frdve dto/29 in thei conveational/i-terininak to Setedminal direction.
i ntranol ecukakreRtd H38FostoAMithindesHolR b@lcglh}ﬁrug@édcﬁﬁln?ﬁafs%léﬁw fei&bndeliEpositions

nol ecul e and_t hereby I ncrease potency and/or selectivity at the GLP-1
recept of® anﬂ'trb'bgaé'y%%{%f“%%\f?a? ’ﬂl%&é’@ﬁcq'%scept or. 35Wthout wishing to be
bound by any particular theory, the arginine residues at positions 17 and
18 of native glucagon appear to provide significant selectivity for the

gl ucagon receptor Wthout wi shing to be bound by any particular theory, the

resi dues at TREOMPPs obthe inygntion qiay garprong.of MpEe igffamalaseiAr Rijgge withip the peRfifede

Si gni fi cant sey@ketX. \Hatly surh britige i eyprhéedisetbern thdsidegihaina gitvo amirepicidiresidues of X
40Substjd ut i k., ad . Of. LI ' to
tho nattle WiETad e scblBelty fros A i n RT3k 508 50 beleATARES
potency at agbAenrd aminegsiddirdly for the GLP-1 receptor, potentially wthout
significant reduction of potency at the glucagon receptor. Particular

exanpl es inglude lLeu at positio 7 r, at L 2 A t i td on
6. Bsupst | T rrieHf e RS bbb medibvibhn MRSk ABR < AMle B, Bland B,
(e.g. Wi th amsiPOoi7 anpsy1. 2&puA4art 3f apd 28 Thewyo sidesdhaing garcksslinkpeiopoe enethet]  f or
oxi dat i, ﬁ\ﬂﬁ?l@l@)ﬂic'irﬂé‘réﬁﬂﬁé, BBy ddQaIEABBAIEAIThES thdel galry oftEsiduRe nfag BBApHtd Dppo-
Substituti on, t he ngt %]rﬁal IJK gcciu%r i n% @?Qj [esi due at . 05||; ion 22 ge. % by
Ser, Arg or SRV argedyde GRS AR EPECRKLTIER PY BP'C JELRITELY i TOh S P P
sol uti on, steresgiuenmanpe Gluer Abw mhieathe sthabynay helysor Alge The pajtsuyeland Glu and Lys

and Asp, respectively, may also be capable of reacting to form a lactam ring. Likewise, a Tyr and a

Glu or a Tyr and an Asp are capable of forming a lactone ring.

30
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 thereby increase potency and/or selectivity

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

35  Without wishing to be bound by any particular theory, the arginine residues at positions 17 and 18 of
native glucagon appear to provide significant selectivity for the glucagon receptor

Without wishing to be bound by any particular theory, the residues at positions 27, 28 and 29 of
native glucagon appear to provide significant selectivity of the peptide for the glucagon receptor.
40  Substitutions at one, two or all three of these positions with respect to the native glucagon sequence



Pot ency and/or selectivity at the GLP-1 receptor may al so be increased by
introducing residues that are likely to form an anphi pathic helical

struct ur eyopei@idhdzal | y Wit hout significant |oss of potepey/ptoliAoii7

gl ucagon receptor. This may be achi eved by introduction of charged residues
at one or nore of positions 16 0, 24, a . Thus the resj

posi ti ons 1B2HAge WCW?H‘%BES‘%‘?S‘?%@& ,thetr}ﬂ'é%f@ﬁpgﬂe%m%[’?'a'&d@{h?? SWQ%FI%“ and
24 may bot hrebmtnchafrpgtedcy atlte glwagaturesephtr. Pariculareram@éEs inclatied4u abgosition A7, iser
charged, thg pa&inHaeHdAla ABedifon@8s 16, 20 and 24 may all be charged, or the
resi dues at [gOSItnI ons ESa, go,' 24 and 28 may all be charged. For exanpl e,
the residue at position 16 may be G u or Lys. 20The residue at position 20
may be I5ys. Sudsttutionf theatutallp-ociutring MeRresidagy atipesi@n 27 (€lgewithelsiucn bysaespecigiyt i on

28 may be hefn stiifCot e N9
G n resi dueosé'ﬁ\ Lteuf) gﬂé?@égéﬁ%& O%Eﬁ%ﬁ% %?)E rte%&@ e s@(a;%ﬁc}etaée%t ?%19{? O@&H

deamni dat i oncampoddsdi ¢ sol uti on, thereby increasi ng the chem cal stability
of 25 the conpounds. Substitution of one or nore of the natural l'y occurring

am no aci dsgat OSI ons 1 Lo 2 7. M cid
enabl es confl%éép hS" tufaﬁ%'ogtn"\n %Sgﬁebmd? ggttf’% §|{|XH %‘—AKE% & gni; Fl ﬁilapé]ecgll dues
at positd onreducgs th}?POteZtUal fop deaynidatign jreagidiscsollien. seingregsing 4rg c @aés'fab'"ty of the
particul arl dpmpaa@sor nmore of the 30residues at positions 16, 17, 20, 27 and
28 may be Cys. Further, one or nore of the the residues at positions 16,

17, 20, 27 and 28 may be Lys. As already disclosed, a conpound of the

i nvent i on negtency apd/orsselegtivity atdhenGhd1 reveptol miey ajsqbreinereased by iInroqging mgsidyied thatls ,
for exanpl earm(eﬁtal%dnla%%ntpheatﬁemmame@@ edi@Ht.ewy VARERRGARiYanS lokd S¥pafeRcy0dt t he
35¢gl ucagon anal o ue E‘ﬁ gl /or.to ren rgbuca on. .anal o ueég%gt#de
more reSi sti@fel ﬁé}? £i'és SIES'?E'?‘?" by | °d '°'b|% Prof E?S'ldﬁes\/%g

When pr esengasitigns 2@ 26 drel 28. mmmthejessmm pcmoofs 16 a2Camaywothalos chargedi theles,
e.g. in thereglaur%%t BSsntﬂ)ns %and@rrﬁaymoﬁ\ffertﬁgllggd lthe @Q@ué’saa‘f'ggsltﬁf\sﬂﬂ érgi 24'3rﬁby both

particular in the rang -7 amno acid’r

D,
6 or 7 ani ntf X@regd. rtB%iea'ﬂ\é%s at E‘EF(‘}H’"%%s 803nd %mﬁl‘ﬁ'ﬂber@?fgﬁgé’é t“eEE\%WeBFt Rasiions
am no aci d 16/\éb,2dhhd 26 oapalRel¢nbkg20.1 EorRafie, thessiduest positidn® meayiiei Gle or Lys.

sequencg Z -ﬁ%yre%@}l%? g&%ﬁg bh ¥n32 %B fféy 86k ‘?&LnJu%%Fb ti@n %J-tz' ﬁlgy bellu ThOfesiab¥hr VS,

G u, Lys, Arg, iam ric acl di am nopr opanol ¢
aci d) and Qfstion?s WPY\B*) Lyspr ef erabl y, the am no aC| d residues are sel ected
fromSer, Thr, Tyr G u, Lys, Arg, Dbu, Dpr and On nore preferabl y

ol ds. ﬁgyeﬁ%'v%ﬁ% QLo o AR IS o MBI Bl b0
L- conf i gur aretlunss tfPeBOtemﬁj F%ﬂ?%i“'ﬁﬁt@ﬂ é‘rﬁcé’d? S@é’ﬂ% HLGE%’V ncegaging @q&é‘ﬁﬂ‘@%’ stgpility 8fir |

five, gisx othegﬁﬁmn@g)nsecutlve | ysine residues (i.e. Lys3, Lysa, Lys5,
Lys6or Lys7), and particularly five or six consecutive |ysine residues.

O her exenpl ary sequences of Z are shown in WO 01/04156. Alternatively the
C-t ermi nal Subsiitdtics of pne drenoseefiiemmaturailyroggurting amiwyacidseat pegitions 16|14, 20p37 anrdAsst

i n nodi 1(‘1 | C&k.trpanch(aa;ee amPrﬁ@ﬁd%b@%bhcoﬂfugét@ﬁ% %ﬁﬁlllﬁt‘:b&t%eﬁ lrumxabnpef thé Fé%lldues
compoun suc e _sequenc n one
amnﬁo acid r‘?°?"é‘ﬁ‘§tﬁb rﬁcgsyzrzg'@f/ys? &rﬁv’ be Wép @ﬁ ngﬁ”hmfl"(/tg Zi X
or everBOnor residwrsrab pesitiods 16, 17,1 20n2jt énd ZBimeaydiet{zys. faumtheroorgcardwre bidhecthe residues ate

as a spacerp,RRb\eRN 11,8, ﬁ%glzgenagbgrﬂgsthe term nal Cys residue. 15The
pepti de sequence Z' has no nore t 5% sequence identity with the

correspondi ng sequence of the IP-1 portion of human OXM (whi ch has the
sequence LyAs degdy distioded)-aAsmpéisid-of the-inkstion may comprise a C-terminal peptide sequence Z

of 1-20 amino acids, for example to stabilise the conformation and/or secondary structure of the
35 glucagon analogue peptide, and/or to render the glucagon analogue peptide more resistant to
enzymatic hydrolysis, e.g. as described in W099/46283.

When present, Z represents a peptide sequence of 1-20 amino acid residues, e.g. in the range of 1-
15, more preferably in the range of 1-10, in particular in the range of 1-7 amino acid residues, e.g.,
40 1,2, 3, 4, 5, 6 or 7 amino acid residues, such as 6 amino acid residues. Each of the amino acid



"Percent (% am no acid sequence identity" of a given peptide or
pol ypepti de sequence with respect to another polypeptide sequence (e.g.

I P-1) is waletlrbed as the percentage of ami no acid resipgygsicdPiddodshe gi ven
pepti de sequence that are identical WI th correspondi ngly p03| ti oned am no

acid residues in the corres ondin uen ot he when
the two ar e"aiPves{RtheReptdess e&?f’o% Y'” FRED ‘Eﬂ%g? Fﬁg "é)eé’p 'é'f’ %’rgfhrd'%'

al i gnment i Eyshetebgann, DB (2diedidmingbutyat acd), Dpny(2, Bdlmquwanmdaqm angOm

WU- BLAST- 2 |thlﬁ8)h Wres blzlthe arﬁ/ﬁ& Q&@%sh@es@?éﬁl@t% §<§6TI46RN 480 L(d X b\)u

WUJ- BLAST- 2 Uses severa earch paraneters, whi ch are set to
def aul t val Berand fife mam prefermblyselssied mausively fs'gr%u é—é? e Cys-t He aIbBYQ"BWt'ﬂEfd
val ues: a)veér’ma@aamﬁay:halle eithee Dl erp_-édhﬁgnratnn bat frefeibly have an L-hordigiraticnh. (T) =

L B SSRGS Al AR ik b
total nunbefesigges(i |Lm;e|9’$@f-vsc5 HeSeE L ¥k ﬁ'&epaé'éﬁliéh@@ qr §X5ansenitive e ffsﬁyes
\é\gi EIéAiS;n (2) r thbﬂexﬁﬁ?!{afy%&ﬁ@ﬁ@@ofmm_ﬁ \gormmrr?]ez eAlfehrativdlyl t@@ﬂ&é‘rhlr&(:r@;élldt;/e of
o tnCt o i bagyBtice 2 By s E’ysfesg%e s i s Podndofld IR B BR 1Y
are i detfti cednjugition tQ Héumlo)rqféfmmplﬂ’g dmsugh embodirgents. therseguency Zanaypfeﬁmmle

enmbodi ment , pd gy &{emmacmmagthgré zecw;ﬁﬁfana@ b_e@m)ww fauheiwlsrxozeves\ ragsent .
35 One or nore

in
Cnventi on nAYRRECARIGH: SR Phererind SO SEYP At A HEET BNAET A X
subst i t uent anudiye teemioad Ca$ esidbg. bonded to an atomin the am no acid side
chai n, or alternatlvely may be conj ugat ed to the amino acid side chain by a

spacer. i |I|c substituent na conjugated to a side chain of an
oo, 8 0 TR RERIesaiaTES 6ot HoT BT IS AARSTaR SPGHY B 1 GTesnu g se 0,
WD 2011/ 160@‘:&&&2841/ AOKRO D AEHOBM Wiidhdat thei seiuienge Lys-Arg-AsnArgiAdmyAsarlip-Ala).
particular theory, it is thought that the |ipophilic substituent binds

al bumin in the blood stream thus shielding the conpounds of the invention

f r om enzynmat ecetfd§ anap AeH sequgnde sy of & BieA PERTe PR ROIYPEPYdS Sefyengs withyrgspect
conpounds. tbheotaEaoEpeptidd eequpm&gegIIP -1) & caisdldtet as the peicdtaggpet@aming doidiresides t he

conpou arﬂh anlq tﬁer%h' %ﬂ@'sk%&n%’@ ré H ﬂ:al v«ﬁh Ig\'?esk)?]rw?r@ a/' B{Jo'slﬁon%ﬂ l3r’°h1ir4 s %sncﬂ]@g

be att ed to aln or er via an ester,

sul phonyl e'§ﬁ'@rwrfasmﬂ¢'ﬁﬂa§qqé?"°eé?ﬁthatrﬁ“&éPQJW‘*&"@LW*PH%WP&? a"ABQS’d’Y'@l%QPQOtF%'"
W I: be undarsducingl gigsdsr optiraalaligiient it tesdapo Phidently ViR Imdy be dbtemiifddidimg an
acyl group, PUP

fornms part \(’)V?’ r?sl'fl'?‘éslﬁl}e&g([&}egrch9‘ %ﬁ NG%QFN"%Q%OI‘&QI &621{6@%58&1 ggé}é%@b%y\?onam de.
10Pr ef er abl severakseatey pagmeters. mt?sftqﬁ which pigsat tp the defayl valuese fipe 4dmsrﬂ§>leparatmetﬁrs an

am de @5 esirgketith rf'ma'[flSIi%wﬂ'@v@@es”?l@lnﬂ“laﬁ 'sﬁléh £ 3VéHaP rabthth =SPBGEWord TH?@shbldeJ'ﬂ lic
[.oon al.n

b
Brerer abiy IS S oS 5003 SRRl A e G s
at ons or f easedeterpine® by \FU=BLANS -2 dividedvey the tofal Thraben ptitesideasnd thecéfaiencenegudnse

li near or %%H%uéé%(iw -BRRS A2t RE ferBhiceRg@inkd RlRskimikd th¥hlidnmft score

under st ood [ hat h rb chain is preferably substituted with a
noi ety whi c??%d?’??éed&ég‘tt'pg‘?ﬁyhﬁaattachrrent to the anmino acid side chain or

t he spafer, for exanple an acyl group, a sul phonyl group, an N atom an O
atom or an £, atHeh z'YPéﬁgchE @Jtﬁafﬁﬁ\l/% th@@a#.)ﬁ@ra%ésﬁﬁﬁ Ehé’édbdw&re&iéh%kd dh&d

with acyl, and accordin ’#/ drocarbon chain may be part an al kanoyl
group, for N8 asoiet lfnq}whecegﬁpgwlngqrggﬁ%%ﬂsof 71 st oyl or stearoyl

Accordingly, t he | i pophilic substituent may have the fornmula shown bel ow

In a specific embodiment, the present invention provides a compound wherein Z is absent.

35
One or more of the amino acid side chains in the compound of the invention may be conjugated to a
lipophilic substituent. The lipophilic substituent may be covalently bonded to an atom in the amino
acid side chain, or alternatively may be conjugated to the amino acid side chain by a spacer. A
lipophilic substituent may be conjugated to a side chain of an amino acid which is part of the peptide

40 X, and/or part of the peptide Z.



A _ 25A may be, for exanple, an acyl group, a sul phonyl group, NH N-alkyl
an 0 atomor an S atom preferably acyl. nis an integer from3 to 29,

breferawaO%lll/ﬁ@@,t) 7 or at least 11, and preferably 23peh/ni8sL00idHe
preferably 19 or less. The hydrocarbon chain rray be further substituted.

For exanple, it may be fuyrther subst.ituted wut three. su
sel ect ed frwm‘ X@-Pabﬁg’ &%Xa"ﬁpa ﬁ‘ﬂarﬁnyog H{c)tﬂaof he lipgp "l?rsfﬁs(jﬁue" inds”
substi t ut edalbtpmefnethawqu streamsthiisshiciding tseubtsmou:m!seqi thei inventionl fipmpgngymatic

substi t uent yeofldhfidnimbk Itﬁéeéb\y efharfg kel rfmieloymewﬁp&meg Oftl Badkr Gihah PredBht, is
I nclude a cycl oal kane or. het erocycl oal kane, t& [ @?@L’ as. shown bel ow 35
RIPOHUIGRYPRIL

VO 2011/ 160658 BArPYHEP2singBRIveen the eamhoyrd 3id 478t or

het er ocy¥cl oal kane is a six-nmenbered ring. Mst preferably, it is

pi peridine.y lélltgﬂm@tshﬁ/s%{u)ént M}%e'aﬁs}&et} d thﬁan%HQ%ExHEH@@ﬁalﬁ'@Mohfé sBQ&?diaQﬂ edter,

cycl opent anophenant hr ene arti al

unsat ur at ec? s‘&?“°§¥;i@ﬁ‘?%i? &aoeSﬁ@n@avq?cm azi’t"BPl‘E"a e ﬁ&wé‘l’d‘éq Wit UH bg &E‘FF’?%‘V’ td
subst i t ut edprafetably M lipopHild.substitueatiadialee an atyegroum @sbiphony! grolys tin Nustorh, aniyatbre
chol yl I C
Subst i yento gy 1 i Bl ore PR BRG BRbpat B iORRIAG o,
When pri&senfrefefaby. %’p%{agfmrps'" Hetlineniiig sustiugat forms et P an@r@%@teisteuwm the ARNINE o

t he am no aéa.cpg.@gd@.n@hmb@pac'éhe spacer nmay be attached to the l|ipophilic
substituent and to the amno acid side chain independently by an ester, a
sul phonyl ester, a thioester, an ami de or a sul phonam de. Accordingly, it
may i ncl udeThedigorhiic subséityentoryralide athygrocasbancahai hpyiethe toc3PI C atemp pRisfepably ihn N
3;1 om an O m;stagieegt 8%?1:550%&&&3 ameféfwﬁﬁtfhalgﬂ&cfég%% &m’eh&wb%torﬂs%rm@r
erei are, eac nde el ecte rom ac )
N ol y1 12 anTHs PR RRARITEAR e T IRt B PR A TR YR R R LR .
n is an i ntugerstopd that the hydrd@rbop cchdir isaidfgrally smsmueomhamommgafoms pagtyof be
fogr ‘éhelr kslllbtﬁé h&ééh%%%t% fnB aﬁx‘i}Po agﬁ sm@rcﬁa|§ BRARL hﬁdé@ﬁ?ol‘?e%p?é%rf‘éiylfdrm £Rubhoaliky!
alky garg?.lpi?gnNatom an% atorX 01[ gr%( tom I\?ast pref%rabe thect%tjro%a%on chain is substituted
with acyl, and accordingly the hydrocarbon chain may be part of an alkanoyl group, for example

20  palmitoyl, caproyl, lauroyl, myristoyl or stearoyl.

Accordingly, the lipophilic substituent may have the formula shown below:

At I

25 A may be, for example, an acyl group, a sulphony! group, NH, N-alkyl , an O atom or an S atom,
preferably acyl. nis an integer from 3 to 29, preferably at least 7 or at least 11, and preferably 23 or
less, more preferably 19 or less.

The hydrocarbon chain may be further substituted. For example, it may be further substituted with

30  up to three substituents selected from NH,, OH and COOH. If the hydrocarbon chain is further
substituted, preferably it is further substituted with only one substituent. Alternatively or additionally,
the hydrocarbon chain may include a cycloalkane or heterocycloalkane, for example as shown
below:

/\
\_N\_/N—\

35



Al ternatively, the spacer may have two or nore repeat units of the formula
above. B, D and n are each sel ected independently for each repeat unit.

Adj acent wepealichkgzot S mMay be coval ently attached 25to0 eaeh/padgmoovded t heir
respective B and D noi eties For exanple, the B and D noieties of the

adj acent repe nits [ an ester, a sul phonyl ester, . a

T oester  ERbiaie Sreakeln hRERERIEANNGE appertertpTitrng, MR e ERb R oo
of the spacmperume. attached to the am no acid side chain and the |ipophilic
substituent as described above. 30Preferably the spacer has five or fewer,
four or fewer or three or fewer repeat Most pr ef er abl acer

nits
has two rep@igmatiyiht he ligpphilic substs “ﬁ'&l”@yﬁ’ﬁ%ﬁsed'ﬂ’i'@ YFReianpgfien 'Hé'e qﬁ%&é’ of
t he repe_Sat wiicH reayde nalrtiallssqnetmmunsatriraned dnaatunatede dhe catbdrsdtomsin thesskeleton each

exarrpl e, ﬁ}M&Bstﬂ%&&?WHB%H aﬁ&r'eg éQhe Ikgpmcl JubQﬁJe pﬁ&'f %&BQI that for

am no aC|ds avi n unct i onal | se I de chal ns D may be a
noi ety vmtI‘HQ‘?XX‘:H%' oF ffoAl¥t n of the amino acid. The spacer may be any
natural ly occurring or unnatural am no acid. For exanple, the spacer (or

one or nore : . r
be Ay, Pr OAsolfgfr]itJaﬁef ﬁ%@@{ttheqig{) h‘%lcgk}ésttlﬁllg% Cbg conjhﬁatééto%sanfuﬁofc?ot &&Hh%@)bé'zay
G n, As® asperef. V\Qleq;){eser)&(stpp sp3ger is gtfache g}g hpgqnﬁlc shbsmuant agd to Wmlno acid side
2011{ 16063 0dRGih! K SpatéReR attacred er@B ligupait sub@tltaéﬁt Bed@XiR Wyiho acid side chain

A oD Akhdenfly S/ RE ARy S AL ROIRERIRUAR 105 BRLRRLCRER Y,
Gaba, 6-Al at maingludd tvxo msieAes ingﬁmmqnmcswmfwommh Strwnﬂeandb#}?mg%n @tomporany
anmno acid ﬁ{@@toﬁh&h@cpd&eﬁnm@m@%@mat he invention. Preferably, the anino
acid side chain includes a carboxy, hydroxyl, thiol, am de or am ne group,

for for1 ng an ester, a sul phonyl ester, a th| oester an amde or a

sul phonam de t{h the spacer or |ipophi I I C substi tuent. For exanple, the

| i pophilic MHN ent may be conjugated to Asn, 10Asp, GQu, Gn, H's, Lys,
Arg, Ser, yr, Trp, Cys or Dbu, Dpr or On Preferably, the |ipophilic
substituent is conjugated to Lys. An am no acid shown as Lys in the

fornmul ae provided herein nmay be repl aced Dpr or On where a

| i pophi | i c Wherin BepdRerg eacawereﬁndﬂnlyé%aw éormacyg SP'PWh Nl"l N-aliyiban © etpesmandand
spacer is sd®\&oin/lpréfaably@ombcil a8 NewW.Prdibrably,)n istaiNintegéNrom 1 to 10, preferably from 1

20 to 5. The spacer may be further substituted with one or more substituents selected from Cqg alkyl,
Cos alkyl amine, Cq ¢ alkyl hydroxy and Cgy ¢ alkyl carboxy.

Alternatively, the spacer may have two or more repeat units of the formula above. B, D and n are
each selected independently for each repeat unit. Adjacent repeat units may be covalently attached

25 to each other via their respective B and D moieties. For example, the B and D moieties of the
adjacent repeat units may together form an ester, a sulphonyl ester, a thioester, an amide or a
sulphonamide. The free B and D units at each end of the spacer are attached to the amino acid
side chain and the lipophilic substituent as described above.

30 Preferably the spacer has five or fewer, four or fewer or three or fewer repeat units. Most preferably
the spacer has two repeat units, or is a single unit.

The spacer (or one or more of the repeat units of the spacer, if it has repeat units) may be, for
example, a natural or unnatural amino acid. It will be understood that for amino acids having

35 functionalised side chains, B and/or D may be a moiety within the side chain of the amino acid. The
spacer may be any naturally occurring or unnatural amino acid. For example, the spacer (or one or
more of the repeat units of the spacer, if it has repeat units) may be Gly, Pro, Ala, Val, Leu, lle, Met,
Cys, Phe, Tyr, Trp, His, Lys, Arg, GIn, Asn, a-Glu, y-Glu, Asp, Ser Thr, Gaba, Aib, B-Ala, 5-

10



/ Here, a Lys residue in the conpound of the present invention is
covalently attached to y-Gu (the spacer) via an amde noiety. Palmtoyl is
coval ent lywoahlaghed to the y-Gu spacer via an am de 20pi&ib011/000067
Alternatively or additionally, one or nore amino acid side chains 1n the
conmpound of the invention may be conjugated to a polyneric noiety, for
exanpl e, i naiperantangyl;Grpisehexanoyh (BMnP V%‘?W%PWH‘&W“"PW%ai"f‘i‘°0‘?’\?5°yd%"1(9 in
pl asmg) andé,a.hodycwal lability. Such nodification is also known to reduce
cl earance 25(e.g. renal clearance) of therapeutic proteins and peptides.
The polyneric nmoiety is preferably water-sol uble (anphiphilic or

hydr ophi | i cFor ewample.dhxe spacermby br arsinglecaminaadd selecied from v Gy, tGabh S-pa ledhGle

nmoi eti es; i ncl ude pol yethyl ene glycol (PEG, honmpo- or copolyners of PEG a

nononet hyl bstituted oI PEG ( nPEG oxyet hyl en | ycer ol
00 2011/ 1608 Jopts RIS o B8 Sy selss S Sario i HHE W Ao erunT g o 0gy
68: 1 (1998) invdsitiarc d?rpfamtyethé:hmmp abid 66 clairdBeludeszamEhrtOxy, thydrRen thiqui@mor amyingy
Carri er Sys 8p ?0490%&8%%)%&%@@%0%9!és%plthIQQQté?”ﬁHrﬁldéT&'a% 5p§ananmeé Withthe

pol y-am no ds suc Sl ne r% artic acid nd g Z gl utam c
acid (see fEﬁac%fﬂél‘RﬂpB"'@Hﬂ’ﬁtﬂ't' reé?mp"%)i 1ppP 'cﬁFﬁ'WPUB%Ytb@%W ted oS 6
: 332- 11b1; Adpudecain, His, [Bfs, Ar@,l%,Zl)hr,,TyBquncm orgEtIueDﬁﬁmmm PreteranySthenQJpﬁﬁq
Tsukada, et :
Pratesi . et s%%ﬂtu%nigg:éguugaée]d to‘lﬁ\,j?é @éﬁm%d %I‘B@E?s L)és |9 h§ Iae%?olezgﬁerelﬁ%y
pol yreri ¢ nbs @picaddy. &8 Dby, APgeR Qe NARTR adP°W'¥Er?H'P%H‘e"tI'§ - have a nol ecul ar
wei ght of 500- 1040 000 Da, for exanple 500-10,000 Da, 1000-5000 Da

10, 000- 20,0 yention may
corrprl se t V\gn Sxamr%e Jfa%gt‘ézﬁmggsrfb% |t998apél?f)%rq9 ggsr“ejth fforrtn lgtbgl ol ecul ar

wei ght B¥ all such nmoieties will generally fall W|th| n the ranges provided
above. 15The polyneric noiety may be coupled (by covalent Iinkage) to an
am no, carboxyl or thlﬁ| group of an am no acid side chain. Preferred
exanples are t | S ilon am no group of
Lys residues. The ca bowm may al so be used.
The skill ed reader Il be well aware of suitable techniques that can be
used to performthe coupling 20reaction. For exanple, a PEG noiety carrying
a nmet hoxy group ,@e coupled to a Cys thiol group by a naleimdo |inkage
usi ng reagents commeycially avail abl e from Nektar Therapeutics AL. See al so
WO 2008/ 101017, an he references cited above, for details of suitable
chem stry. In anot her aspect, one or nore of the ami no acid side
chains in a conpgund in the present 25invention, for exanple in peptide X
is/are conjugategd to a polyneric noiety.

Here, a Lys residue in the compound of the present invention is covalently attached to y-Glu (the
spacer) via an amide moiety. Palmitoyl is covalently attached to the y-Glu spacer via an amide
20  moiety.

Alternatively or additionally, one or more amino acid side chains in the compound of the invention

may be conjugated to a polymeric moiety, for example, in order to increase solubility and/or half-life

in vivo (e.g. in plasma) and/or bioavailability. Such modification is also known to reduce clearance
25 (e.g. renal clearance) of therapeutic proteins and peptides.

The polymeric moiety is preferably water-soluble (amphiphilic or hydrophilic), non-toxic, and

pharmaceutically inert. Suitable polymeric moieties include polyethylene glycol (PEG), homo- or co-
polymers of PEG, a monomethyl-substituted polymer of PEG (mPEG), and polyoxyethylene glycerol
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In a further aspect, the present invention provides a conposition
conprising a conpound of the invention as described herein, or a salt or

derivati wgobbfireedso in adm xture with a carrier. 30The TP@Tszdﬁvdoy@bl ve
thereof refers to a derivative of any one of the corrpounds Derivatives

i nclude all chem cal nodifi on \ tlvev ant rodr ugs
and al | met &0&)i Pes fBExITRE. §@$%Wa€°ﬁgy 657 e Pﬁ%ﬁ% 585@ h%/‘ﬁ t he
use of a coogtoRevd Thdrap. DeugnCasa8ys.iaRAQI1998 in t he preparation of a

35nedi canent for the treatnent of a condition as described bel ow. The
I nvention al so provides a conposition wherein the con$)05| tion is

phar maceut | @HPT Spitakie RAlxmaS MOEYRHBEHIS RAlY ANIARATIRSUELRT MY FiRe. QOIY-aSPartIc acid
phar maceut i grail doly-ghaaraip béib (see Gmiexansple Géfdben tet ale(1999)t Biesargugadé@hem. , vol. 6 : 332-

20115 16063055, (—lHﬁé%QjebéPQ?Qzﬁ dBEE&g@%{éﬁgﬁﬂpsvo?fs 4187 REGSARLe: LIMEHY)|, IINGHRY De

manuf act ur e hods," reconbi na ressi on
systems, orCanegr IBsthep 7sx3t afd- 3P anddPrateyl. atak H885), %ﬁt§atnﬁ‘?§ - 3@ RfdrP4 g)hal ogues

may be synthesized in a nunber of ways, including, for exanple, a nethod
\INlhl:]ﬁlh dcggggese%{ng cfn ?e 3 a&tb{é%ﬁgléi\t%?lk %?brgﬁ&ggdﬁpggh%aapﬁolgéulaﬁ% jﬁit o?ggfe or
i sol atithh a#009 R, foyﬁwmﬁ 500H9.00p RPal 1098:509Qa, ﬁP@QQr@ ,00Qpa, or 20,000-4G400 Da.

expressing a nucleic acid construct that encodes t he peptide |n a host
cell, and rgcoverl n ression product g Iepes host wotélure

or (o) ef {ERTRnA e Franst oy RivRe Rsra L Eten e o R

Aull'El'e aC|<5J construct
t hat encodewoleduiar peight af@ll suchdnaiaties witl gemegally [l vetkprﬂe%@nm previsigd @bovel50r any
conbi nati on of nmet hods of (a), (b), and (c) to obtain fragnents of the

eptid b t | t [s. t bt th
e R e T
i nvention ban ammacnd)éldsdialnd-Ppﬁm &xambleqammqihlawommdesuyeﬁa‘msinasepSIlqm
Egizls elcggt ex mlg : aF‘S Sﬂgg rés%u@gidﬁ\etcgrb&@ Blpslok Asp A1 ?émﬁgs FRPYis@bd1gded;

Principles and practice of solid-phase peptide
synt hesis". In: Synt hetlc Peptides (2nd Edition), and the Exanples herein.
For reconbi TrenkilleX aes willtie, welllavareLds kditadle dephdigdesaigateart se wied tdgerformv e tcbigpting

wi |1 noggral exctéaﬁ fﬂse% ggﬁté%g gbﬁm{hsw%%p%%@'cemmogr 461 .gr%abon

vectors carry el c acl 5i nventi on
vectors ar ebyaﬁ @eie'pmhnbagetqseg FW@H% F%W‘e"f'ﬁ'b’ ayailapls/romdgktar dReraprRyticilo fee

pur pose andaliy\we 20bs/a@El1 7 Gat tiTefeRBcdsTittd@bove fon defailpbiaaitabiischepisages,
cosmi ds, m ni-chronbsones, or Virus,

In another aspect, one or more of the amino acid side chains in a compound in the present
25 invention, for example in peptide X, is/are conjugated to a polymeric moiety.

in a further aspect, the present invention provides a composition comprising a compound of the
invention as described herein, or a salt or derivative thereof, in admixture with a carrier.

30 The term “derivative thereof” refers to a derivative of any one of the compounds. Derivatives include
all chemical modifications, all conservative variants, all prodrugs and all metabolites of the

compounds.

The invention also provides the use of a compound of the present invention in the preparation of a
35 medicament for the treatment of a condition as described below.

The invention also provides a composition wherein the composition is a pharmaceutically acceptable
composition, and the carrier is a pharmaceutically acceptable carrier.

40 Peptide synthesis
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but al so naked DNA which is only expressed transiently in certain cells is
an i nportant vector. Preferred cloning and expression vectors (plasmd

vectors) Wb hh@echgyenti on are capabl e of aut ononmous replpieaik0iyoobdier eby
enabl i ng hi gh copy-nunbers for the purposes of high-Ievel 30expression or

hi gh-1 evel Ilcatlon or su ent clonin e

expressi on VEE ﬁfhggges? @Vg'lé)lpf'gﬁyﬁa "P&%?‘EIV’S%%W E%%tangﬁr sgnt‘:ﬁgﬁ rection
and i n oper mbthedd, relckrageant expressiop Syatenis pr ahyiolhienstatierof the agimethodf Thul heraliusaginc
acid frag ”Bsmogneé sy 6e”§§rﬁﬂﬂ5é|£é'aun 2 Rlrh 3t Wy s Andlutir L fof epipik, 8 BredRAGAICcRNCOdI Ng
a | eader peptide enabling secretion (to the extracel ul ar 35phase or, where
appl i cabl e, anl"ﬂ”éest he periplasm), the nucleic acid fragnment encodi ng the
pepti de f the invention, and optionally a nucleic acid sequence encoding a

termnator. Z&ﬁmeg%x%ﬁ.%}gﬁdé%ﬁ%ghé 6f\%ﬁlﬁi| phfagé%Hlﬁﬁé ﬁé&%%%dﬁﬁbf%k@gﬁ wise

mar kers and r éssi on vect ors
in pr oducer°'§Vrf’39'ﬁ§"té‘Fse€@ ¥ and 'Ffé%mf‘?"?ﬂjf'fyﬂﬂg %F’@fﬁé? rpéﬂt'dﬂ?é& UPthr vector is

capable of integrating into the host cell genonme. The skilled person is

R o gt s

vect or sthf expeespiy piedychfiorm the hostag!! ewtufe: @hsf or m host cells to produce the
conpound of the invention. Such transforned ceI I's, which are also part of
t he inventi cul t red ce | s Qr. 0 {i of
t he nucl ej cgg%ffeaﬁ’rgfggﬁﬁw YSrany e"f ﬁc'd cor?\gltzun?ﬁ%ﬁenc%es%e %%g g5,
5r econbi nanltecweomﬁbeemeﬁfonpmugeptl des of the invention. Preferred
transforned cells of the invention are m cro-organi sns such as bacteria

h h E . i). Bac
ot 11 18), SAMRGTRRTaIon BB et 30T o eP Srah by ioRt B apcaisn”
bovi s BCG , ligptrasths frégmepts, to Sbtaip Ither pepiidee anderecayeiing thepeptide-Pi chi a 10pastori s),

and prot ozoans. AI ter natl veI y, t he transf ormed cells nay be derived froma
rrultlcellular or.gani sm ma un insect cell . an

o gal ool | Ll PR Binines thandinguea o e UGG FY coBar o alirese o bl B

t he purpos e;sepmie gsyhthesisiginadinsitantext p&fem@&sjmedqdpm PEM1125 and, gooe§ eraneothesat
the trapst ofggd ggqe%t al.| 005 2PAR fes%hd bseﬁae%agdug.gnééaepe |shfeshEiid dyhMegEnt of

t he |nvent| on. S_‘expressi %g( nucl ei c fragnent are useful enbodi nents
of the i nvePRAtgeHS (2%6@)“%‘&@“9)3“5 agrlesberaiBsm) | - scal e or |arge-scal e
preparation of the peptides of the invention. \Wen producing the peptide of

the inventi 5} %pﬁﬂ?ﬂ%ﬁ&gssﬁ&a{ﬁm&&@gcu?ﬁé n$ents'c1:f trjeﬁnv% é%| r?d?&alH%IeHEQH&nnf ar

from essenti al I ession prod I'S secrete e culture
medi um 20 awtawawtorstom@om or ﬁ@r%éwe\yamrs EFRfROURRIRUClels agiditagments gfthe agon
(G u) raEzeph@ntionTBichiRvelveslor aredisd pattioc it imentdh. AgHIEchis @af depeiding ddlurdose

general it is rele%r rhgacllo}:'u%eulr§ fh §% @ }:B%’mﬁg ?gsetﬁaé{)smscrnmmﬁ%gﬁ es, or yirus,

intracel lular |gna caused he " conpound he'rel evant
receptor. Fwalgszaﬂ@d@N/’ammwpnlbﬁxpmssﬂqteanglewtyageentarne@ is 8p irppprtantypetefagon
agoni st wi | I”reﬁe?rb@h!b@ﬁ@arf&ﬂixbﬁélsﬁén VXt (pladivd vé&e%ﬁ)f tr%'iiﬁ\iéhmtdr@ébpaﬁbm larly,
activation of the | & Ffb ay a}ﬂ\%‘) N '8 1St A ogéslorml ﬁ“ie%elcel | ul ar
CAVP for rrat?%?{mm?Hﬁ'?p'cﬁp%‘d EtHR"OTE Py ?3 ¥ é’@m 8%%eXpresstng one
of thes#¥ t wexprassiepomigh-levehreplicatieneidr subsgauentictoninghe rel evant receptor

activity. Use of a suitable pair of cell types, each expressing one

receptor but not the other, can hence be used to_ determ ne agonjdst acti c\{l ty
t owar ds bot ® gfawglsougupe PR @é&fﬁﬂon vector comprises the following features in the 5—3' direction an
in operable linkage: a promoter for driving expression of the nucleic acid fragment of the invention,

optionally a nucleic acid sequence encoding a leader peptide enabling secretion (to the extracellular
35 phase or, where applicable, into the periplasma), the nucleic acid fragment encoding the peptide of

the invention, and optionally a nucleic acid sequence encoding a terminator. They may comprise

additional features such as selectable markers and origins of replication. When operating with

expression vectors in producer strains or cell lines it may be preferred that the vector is capable of

integrating into the host cell genome. The skilled person is very familiar with suitable vectors and is
40  able to design one according to their specific requirements.
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30 The skilled person will be aware of suitable assay formats, and exanpl es
are provided below. The G.P-1 receptor and/or the glucagon receptor nay

have t he \WweyaNGEs30f the receptors as described in the egm8br00b6RH
exanpl e, the assays may enpl oy the human gl ucagon receptor (G ucagon-R)

havi ng primary accessi on nunber d:4503947 and/or the human gl ucagon-1ike
peptide 1 receptor 35 (G.P-1R) having primary accessi on nunber
G : 16679528Bhe Vectorstdi thte imviertion aseeped teteansiorm pest cellsdoprogucetths spmpaynd afdifeer r ed

J;rgt Ir ; ; Pg?ﬂggenr@f)? g%ulzbh ﬁrﬁn%?cﬁg@@%&ﬁ%r& Bigd p&ﬁ&%n@ﬂomﬁoé@ﬁur@& &8 @r cell g
u | | na e use
as a nuner i {gF UsRIJRT R ?t'°ﬁé’?)wrg'§P°'ﬁ8?‘g¢1§§p"£"tsa?"8|V9‘§Ws|(’;gtgﬁl5‘f’?#'°"Rﬁ”

40val ue § s @combisant proddctibrinef toopapdesrofithednveatfiona conpound required to achl eve

hal f of that compound's WO 2011/ 160630PCT/ DK2011/ 000067 maxi mal activity in
a particular assa

¥ Thus, for exanple, a conpound havin Ig; GLP- &éelrower

t han the ECBE e@ﬁ ’i']SfQS'I"e‘bF‘ﬂ‘ESHBﬁ'"V?P“a" B’&r“?'?re'l?fgéf“s%éwagﬁﬁ [Byhas ed to
have hi ghers;@buBs Eschetahii (01g. B.g0N)| Béculrpateeg“lB;cnndsanbtgbysagomllaﬁm@cmoumds
descri bed i e I

determ ned %}hﬁy %}'s%rﬂ{/og% @%ncq]ﬁﬁﬁ i %g&)a?égls %é‘%b? r?;m?éé 2 cf%qlgﬁé §r‘idslla\/‘lgﬁé
for mat i th a@asmﬁ)hamdrmm@;%&g@wrnaéwpff@rtraaﬁamqq@e@_mﬂv1berq$6\éq5&ff9r" a "I"H'@"e"UIar
stiml ati onor@ém@ﬁmb lfrﬂS)eliEfQﬁgaﬂleéﬂ Sinsaeecal) fchigacd!Nal pRstTeR bt arfatRyITesuth as

aft erwar ds co dt e
gl ucagon r e%e ? r\':régofﬁquc%"%o%eﬁf it 9(?%% E@gﬁé Q%,&?ogﬁ ° ,ﬁ%@ﬁﬂ@ng
receptor, (mf@["@_dlel k| capéitie ofgepiicatiog U@dwgélg @eid fragraent ef the Inyentign. ueeli§on

sel ecti Vit YeXphdssifd thieMatlei REGRABHD BreQRERUIRSNDORIHRAs 36thE RlvERIOR; they can be BSddbi Ve

G ucagoy: R sel ect | Vi [ und ucaqgon R])xlOO /[ (1/ EC 50
[ G ucag mal sf%'ffﬁ%éﬁsf%f efﬂf;'onﬁ%g‘erpggq%ﬁ[}%ﬂ'ﬁﬂ’ 'sel ecti vi ty can
i kew se be found: Rel ati ve GLP-1R sel ectivity [conpound] (1/ EC50

[ GLP- 1R ) X 1{dfer produdrgte &éﬁld@&@@]h&tldﬁ bl/ a8 oS fekiRbils, ﬁ\lsc‘c@fméﬁléﬂﬁ S

relative sel ct|V|t al | ows on receptor to
be conmpar edaﬁ'i"'t’@cf? m gsprual QF?‘QEFXQS?FSi°Hé’rQﬁ”f’?fé5rseF'¢?ieé’d?t8&e cl"—'@ eaediit e, the
hi gher a conpound's relative GLP-1 selectivity is, the nore effective that
compou isE@&c&he G.P-1 receptor as conpared to t he 25¢gl ucagon receptor
Usi ng the assays descri bed bel ow, we have found the relative G.P-1

sel ecti vi t yBfgn9 phibRISIeyRN CABRANNED oKL Pat S 9l RgpR (G| reseptors (e B URRAAS Mds of
t he i nvent i iadicdtiex ef ayohisOdutvityy it mtgena@al@ispreferree toack iawidiogicahassayhwhigtrmedsueagon

|0, that { of o ity oy gy WFACEAEAG R el iihlrlebi. AchExfifiROUNd

will display a agoni st act
pot ency at Méateupttme glaeagpR mopptenhy? sjtrcae%lgaﬂ?msw’" mq'atw"u'ﬁb%%ct%(cﬁm
t he abszd ut bR NSIKNilgy, actiPatioh ofitié BLPQEFPton By & GLPeagghistadpLtimutttceliia- 1

receptors cAMP formation. Thus, production of cCAMP 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, each
expressing one receptor but not the other, can hence be used to determine agonist activity towards
both types of receptor.
30
The skilled person will be aware of suitable assay formats, and examples are provided below. The
GLP-1 receptor and/or the glucagon receptor may have the sequence of the receptors as described
in the examples. For example, the assays may employ the human glucagon receptor (Glucagon-R)
having primary accession number G1:4503947 and/or the human glucagon-like peptide 1 receptor
35  (GLP-1R) having primary accession number GI:166795283. (in that where sequences of precursor
proteins are referred to, it should of course be understood that assays may make use of the mature

protein, lacking the signal sequence).

ECs, values may be used as a numerical measure of agonist potency at a given receptor. An ECsg
40 value is a measure of the concentration of a compound required to achieve half of that compound’s
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may be higher, |ower or approximtely equal to that of native human

gl ucagon, as long as the 35appropriate relative GP-1R selectivity is

achi eved. ¥Elihghess, the conpounds of this invention DaViBoodoch ower
ECSO[GLP-WQ](J2 1telf/11an human gl ucagon. The conpounds may havgﬁgxﬁ owelflh0 ¢

EC50[ GLP-1-R] than glucagon while nmaintaining an EC50[ G u_cagon- ﬂj that is
| ess than 102xigpl@chity et Parlicalar 2553y THES. fR5 QAR GCoBBPLNd|hawag EhxitLe-Y lowgr
40hi gher t hfaan the&ECHELAUBRBIuCHgos igOparticolar ds3ap mbybecddsiiered tdthayb ighért@UP-1 hat
of human gl on. . 6 CT/ DK2011/ 000067 The conpounds of the

i nvention rr';éy AV og%@g%ﬁ%@nﬁg%gﬁ.m that is less than two-fold that of
human gl ucagon. The conpounds nay have an EC 50 [ d ucagon-R] that is |ess

t Ean Lvﬁ f ofik bw@i& dbwﬁiaéul iﬁkﬂ@@ﬁ&ﬁcaﬂﬁtd%rbwpgamﬁﬁhﬁﬁﬁﬁfédahisfcsrmideie&miness
than hal f t of hu ucagon. | ess .t n

gl ucagon, opyatf‘ﬁggsefvﬁg?%qggtt%eﬁtaﬁe aiflﬁgfs"%%ﬁn C%rll\j %{oh"&%{érc‘)ﬁ{.%tgg Iélpag’[gﬁve
GLP- 1R sel etetéptoriapd tte GLRe1 woenteruFhesstimulatianeof gaghiecaptas sambrimessysed ihindepeadRst e,
t he conpounggayiindRadRarlsclhmpdrey® ol &kdr vity of 5-20% 10-30% 20-50%
30-70% or 50-80% or of 30-50% 40-60,% 50-70%or 75-95% 10 The
conpounds of the invention may al so have effect on other O ass B GPCR
recept ofGs, Bueimpasng theECaoaluk ifarittecgiuicaggn réeptor (KT iGlupagen-RE With the ESeyalugdorl
(CGRP1), COfb it U Rk ' dedinpdubdRie e BtiveRiRhgonGR BERIE (%) of

i nhi bi tory ﬁ%ﬁ%gé @gggr'ﬁgb%?élﬁ?ﬁzgg%?i?(dih%ept'i el e S cogorzeRel i (" of
gl ucagon ( mpayitd,cap PR Pougd A% BEMSopi n r el easi ng hor none (GnRH),

par at hyroi d- hornmone 1 & 2 15(PTH1 & PTH2), vasoactive intestinal peptide

(VPACL & VPAGRe GIRSLARR WG liSESnpoli - OREQ1BREadRl ool Y ECLI Mot

provi de an attractive treatnent opti for, inter alia, obesi
net abol 1% di/Eexd@<P-1BY Met abol i ¢ syndrome is characterized by a group of
nmetabolic risk factors in one person. They include abdom nal obesity

(excessive {.@etrgfa{(i)\%g_g\fepéﬁ gél’so\r'iylgn AR 'bg%unhznt ernal organs), atherogenic

dyslipidem a | ers 1ncluding high triglycerides, |ow HDL
chol esterol and/or high LDL chol esterol, which foster plaque buildup in

artery wal | rglativelcwaftreskidetivitg ttopipesray+ e1/EdLy [BHPLBR]fXi 60V)(1/EC2IGiubsgohiR) + 1/ECso
g@ucose i ntol erance, prothronbotic state (e.g. high

resi st e

fibringggn @Egﬂl sm nogen activator inhibitor-1 in the blood), and

proi nfl ammatory state (e.g., elevated Greactive protein in the blood).

| ndi vi dual sa8brhpouh&e relBtilE b dtitity SHEWH iRBFectlof tRIGL T befsagon redptd? to Seddomiparey

heart diseage d. ot her 30diseases.reLated to other manifestatiqns

o ter i oscr cibghas rgetElonbF pRE iR cehshapaf €08t ARonr ERAE Y ANE pEP-1

dom nant unskdacliyify iy theingdte éffectiverthaticompaung és anthelSbifrd regeplonas compBreddbieni nal
obesi t ya5 W §ixQidbn Wesdtdng to be bound by any particular theory, it is

bel i eved that the conpounds of the invention act as G uG.P-1 dual agonists.
The dual agoni st conbines the effect of glucagon on fat 35nmetabolismw th
t he eff ect sUsig 6k Bsshysdestiimed belotvakehavéliemd thegblativier@lPet salestivily tforihmman glucagon
syner gi st Ctofb@%Bbrgﬂm%@ly%%?el erate elimnation of excessive fat deposition
and i nduce sustal nabl e 'wel ght | oss.

30 The compounds of the invention have a higher relative GLP-1R selectivity than human glucagon in
that for a particular level of glucagon-R agonist activity, the compound will display a higher level of
GLP-1R agonist activity (i.e. greater potency at the GLP-1 receptor) than glucagon. It will be
understood that the absolute potency of a particular compound at the glucagon and GLP-1 receptors
may be higher, lower or approximately equal to that of native human glucagon, as long as the

35  appropriate relative GLP-1R selectivity is achieved.

Nevertheless, the compounds of this invention may have a lower ECsp [GLP-1R] than human

glucagon. The compounds may have a lower ECss[GLP-1-R] than glucagon while maintaining an

ECs [Glucagon-R] that is less than 10-fold higher than that of human glucagon, less than 5-fold
40  higher than that of human glucagon, or less than 2-fold higher than that of human glucagon.
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The synergistic effect of dual G uG.P-1 agonists may also result in
reduction of cardiovascular risk factors such as high chol esterol and LDL,
whi ch na bésg! ¥ i ndependent of their effect on bogdyrARuei
2011/160%%@%&?%%&%@11/000067 The conpounds of the prese%t |nveﬁgpg#7nay

t herefore be used as pharmaceutical agents for preventing wei ght gain,
pronoti ng wei ght |oss, reducing excess body weight or treating obesity
(e.g. by comerdunpeiﬁndappméimenuoﬁ a2 ha@, anlEE[Gluthgdrer) thatlisiedsahan tivakedd thatad/ or
energy expepditun | g i A

i scasce aninargfpoon, R oot TRt P By IcfucalSe et (FBa R LRE hater

i nf |l ammat i obumasigiucagan and fReeangEG s IFLEIHR thagiis dess an Aalthated Spmgn 9'H%ﬁ9@'éad|es§lt’@@p

apnea. e g/ eHAEss Hafah QRcAJOH Edtldse thaf@Yer® sfandbef MmRM giueagdnl eat ment  of
nmet abol i ¢ syndronme, hypertension, atherogenic dyslipidima, atherosclerois,

arteriosclerosis, coronary heart disease and stroke. These are all
condi ti ons Vi relatiec®i-RstR selentivilyzof the cainpoundpmey bg/betvirnhieand 95Ye Fof ¢xample. b

the 10conpogympauits, rﬁmawyeﬂtw@g@mw rm@o%ﬁmm% 2050%E.¥0-P6% NG b bR ori of
whol e or In3(g§¢}f|4\é[ﬁ%j%°e;ﬁé éﬁ%gébo y weight, or may be i ndependent

t her eof . nds described in the present invention
nmay fintd use in preventing weight gain or pronoting weight loss with no or

little effeqle &mpgudaegsﬁeﬁn%r%a%?alsb Baﬁ%?fe&%ﬁ@thEpéIQEEé@@bRtr fbrC QiBRQdNds
descri bed has marked effect on ttle e fect on t he

S no
HbAlc | evel Pyt ﬁ°‘al'ﬁ“'t§‘hi°t %P‘E’"BlgﬁB%fﬁ'agech‘}RP‘%eoﬁ (Céi‘ﬁ"r’rﬁlm'ﬁ%r@f"" reliERRng;faRlor 1 & 2
i nventi on piORFi1 @GR Hastric mhtbmry)pmjynéptixfe (GIFY, gluvagert-like peptidet! 82 (GLéat mnP-ZQf a

condi tion g?ﬁg%ﬁéﬁ{?étﬁg ?e%\’u oh£ho§9p Pe a‘éuh?H@rlnohé'gé?#f-@ Ja 6?3 horfridnd 118 2 of

|nvent|on |n a netho
nedi cal 1% re(ftTh'éﬁ‘tPT"BéI"??Q?ﬁ'I'V&r"Pt?“F%Jrpei’}§’6 (YRAG &r¥PAGR): of treat ment of a
condi tion as descri bed above. In a preferred aspect, the conmpounds

descri bed ”ﬁ%rg% %S%gsl n preventing weight gain or 25pronoting wei ght |oss.

In a specif nt, the present invention conprises use of a conpound
f or prevent Theromepyds ofiae inventiop mayprovide anatrgeive fresimentoptign o ifey AR, albesith
need t her eodnd mélibdliedisgees.fi ¢ enbodi nent, the present invention conprises
use of conmpound in a nethod of treat ment of a condition caused or
charact’eri sed by excess body weight, e.g. the treatnment and/or prevention
of obesi ty, Matabdlic dyndmms is pharaatarizedibyohgroun of mpatabelic risks fagtargjivrope persersiThey | i nked
i nflammati OiHcludé%athaﬂdb@i‘i@Q'e)@@elslvEkéi@lggﬁé afbuR@ e AbddMRst iritéfnél Bﬁéﬁﬁé‘)datﬁ?ér@mc

apnea, hyperten 1 0 at her.o

P T er osol cHalEEna bioa o oetas rcfion high Moffedtosh AENOE Pl mairguon LoL
35stroke orcholestewl adichfester diageatsddupnin artery weisy,iethyated bhomye@bwm(evmnsidm

anot hfrztgis piﬁ&]‘l[l)‘ll résf%?an@@m{'lg!/a& |F|f°ofé?afnb@%¢otﬁfﬁbﬁbaﬁ slé%@tg' RigRibIRbARADr Blash¥gnl NY
circulating clfivator |r$nb|tor—1 ma e blgcgd)I ann%rper,‘é’:} Sf{amgnatory state (e.g., elevated C-reactive protein in the

blood).

Individuals with the metabolic syndrome are at increased risk of coronary heart disease and other
30 diseases related to other manifestations of arteriosclerosis (e.g., stroke and peripheral vascular
disease). The dominant underlying risk factors for this syndrome appear to be abdominal obesity.

Without wishing to be bound by any particular theory, it is believed that the compounds of the

invention act as GluGLP-1 dual agonists. The dual agonist combines the effect of glucagon on fat
35  metabolism with the effects of GLP-1 on food intake. They might therefore act in a synergistic

fashion to accelerate elimination of excessive fat deposition and induce sustainable weight loss.

The synergistic effect of dual GluGLP-1 agonists may also result in reduction of cardiovascular risk

factors such as high cholesterol and LDL, which may be entirely independent of their effect on body
40  weight.
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WO 2011/ 160630PCT/ DK2011/ 000067 I n a specific enbodi nent, the present

i nvention conprises use of a conpound in a nethod of |owering circul ating
LDL | evelwwo 20116301 ncreasi ng HDULDL ratio in an indi Vi @gglpr20117R667

t hereof . Pharmaceutical conpositions 5The conpounds of the present
invention, or salts thereof, may be fornul ated as pharmaceuti cal
conpositions prepared for storage or adm nistration, which typically
conpri se a Thecaygeubdsod tHeypraskhténvention reaydharefoefbeasedagpriamacetticatagentafasnt i on,
or a salt tggc@r%? wb.amagamharbmeﬁ@twé.gq@ioky réﬁe.ﬁ@%egeooqeweagﬁtror tréma%besuy (eg.

t her apeuti c f eCtive anount a conpoun resgﬁ‘& i nvention
wi Il depend Y)FP"E'H'é’fF‘B‘?ﬁ“I? @Fd'%fﬁ%"ﬁ'ﬁe&?&l'% '"t?ﬁ?eaﬂ%én‘?fg e, dagiging

t r eat ed, 5 anehottitobehifys asae!l asteasavtter disshsassand hedltheosditons ficinding butabt Ilmtde_to
consi der ati g\gl?sllty]_ Eﬁ(@&z" mﬁﬁ'ﬁ%&kﬁ c?o@%tytl|nﬁ'édr%alfll§4\d?ﬁall cﬂgb%gé Qnot &egigtiﬁfu%ﬂlé% atpn%]aS

amount are ioners 1 n

anount and TRRECARACHAS %fheé.'?i’ﬁi“fﬂ"é'ﬂqyéﬁ"é’ﬁ ”é%f’nf°b‘éeaf"&‘i”lt8fr'8‘ﬁati°di° 8CHPEEe opt i nal
efficacy, angber@isicheaBEtgent dysiiptirhia cititsrescietois, dferiogdigbdis, coiomdry hwrmseasemd
medi cat i on @t OtI'L"ees at'eaéil cgﬁ(aﬂon%,ch wpwastsgcétgé)\%% gﬂ&b} ?—@vfe‘g ef'fg%g'oqm
arts. The dosa e size nen uman use
may be i dé‘éf"wnﬁfé theég\(fm'@ QS‘HB%?@@'&P“WS tfﬁéb‘bf’"éé'étﬁt’ "’i"l’hPé?rﬂﬁ"bFPP”Va?rﬁP afiggt Be
confirmed i Bodyivieifhk loy mdg6é Bo&engdnt thefiat. trials. An effective dosage and
treatment protocol nay be determ ned by conventional neans, starting with
20a | ow dose in | aboratory animals and then increasing the dosage while
moni t ori ng tnrartisfiie thesomaeunds gescabagtin thelpragentanventing maydind ossaip ereveniingwaights
vel . Numer gais of g6het n? WERit 1865 Withi+RMbr it @rfe%pcs}sgmg@fole%cbyt K%s%laérﬂfb@r\cﬂﬁatwn

determ ping an o a ven onsi der

cnown 10 RSN e Be o e it P ion UG oL B By 1V
carrier" i neh sudtable glygera€ coritrel airsaldwdel. phar maceutical carriers.
Pharmaceutically acceptable carriers for therapeuti c use are well known in
t he pharmaceutical art, and are described, for rTR in Remi ngton's

Phar maceut i GBS tegingntigrproyiesiispgla ppRoHey ¢idhe '(“’A?""?@ e freaimentefiacondiiogns.

For exanpl edesstileadidbeves al anrisdividudl ip hesitherkef- buf f ered saline at slightly
acidic s physiological pH my be used. pH buffering agents nmay be
phosphate, citrate, acetate, 30tris/hydroxynethyl)am nomethane (TRI'S),

N Tri s(hydr Eﬁ'ﬁ’éﬁnﬁ‘gﬂ 3'?!%3@’1%‘9‘{’95 @@%W&ﬁ?\?ﬁa’ﬁ&%lfﬁfh’éﬁm@ raethed ?fm'sz' tregimashi um
bi car bonat e partkiutri fon abeiriamesthdal of treatinast of sborghioh as desprileidabowed buf f er,
arginine, lysine, or acetate or m xtures thereof. The termfurther
enconpases any agents listed in the US Pharmacopeia for use in aninals,

i ncl udi ng hlARisferesaspact; the ﬁ‘?mﬁﬂﬂaﬁ'ﬁf&@'@?i’ g8y Pg ugRddrprewantian weishtgain@fers to a
sal t of2mnypretifwdidloe@npounds. Sal ts include pharnmaceutical |y acceptable
salts such as acid addition salts and basic salts. Exanples of acid
addition salts include hydrochloride salts, citrate salts and acetate
salts. Ex an’[ﬁ'l aspegific ¢kpdiment thepresen! inkgationdomprisgisaise of aeempavnddar nrevestingawaigh
from al kal i gémb.adrgmotﬁ,gQ.}a.gaﬁogsq‘dwmuﬁ.agapﬂ{e@ame\:g& al kaline earth nmetal s,
such as cal cium and amoniumions +N (R3)3(R4), where R3 and R4

40i ndependent | y desi gnates optionally substituted Cl_6-al kyl, optionally
subst i t3 edIn@pspecifid drahogiment, e sty iNGOBBCP DD/ 26d 9f DBOPETNdIP & imethed [of/

substi t ut edyédiént oP4 c&ﬁ&.b@eakéyo&u%&tbﬁééa B¢ emsﬁsmwélgm @bh@.& trEAER ARd/oP T
phar maceuti cal | accgg | e, sa ts are descr.i bed 3

Phar naceut | BEYe 8 o abesly raihid SSerY PGE (3 SEFoR OPSSI, KES B Tationg
Publ i shi ng Qmsihelimyed gelbladder dif¥gse Lhb8sit.indutaBieeprapnem hypertercsiomt atbelpgeniins, and

in the Encyglsinami anSbsdtiat TRERLbkOES, chRMBRNeQ Yisease, peripheral artery disease,

35 stroke or microvascular disease in an individua! in need thereof.

In another aspect, the compounds described may be used in a method of lowering circulating LDL
levels, and/or increasing HDL/LDL ratio.
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5 "Treatnent” is an approach for obtaining beneficial or desired clinical
results. For the purposes of this invention, beneficial or desired clinical
results iweyigcoddyt are not limted to, alleviat i on of peXi01%000067

di m ni shnent of extent of disease, stabilized (i.e., not worsening) state
of disease, delay or slow ng of diseasge pro ressm anelioratio r

pal | i at | on B@ PRENGATeH et therpeesent iy pIonCOTpERS iog WiAseREPUAD p Mefhod of
total ), whebwenngdirtwatingbDE legels,andiet iecreasirigeiDL/DLgationip @b indvidualdn seedrivesent.
prol ongi ng survival as conpared to expected survival if not receiving
treatnment. 'Treatnent” is an intervention perforned with the intention of
prevent i ng Bhasmaceutisaleompositions 5| t ering the pat hol ogy of a di sorder.

Accor di rigl yThe'dompadinisiof the prebent inverttiob,atr altshiesregsanidy e formestdteveastphameiceutical

DI Opy! ACt | Gonfos Bl RYALALI IR LS ristIBR Sytich IREH, QlmikbE2 HEERLLAR) Ude

those alrea \ i ose | SO der S
to be preve &yeﬁﬁ@um?mwﬁ gtthe E‘Eﬁ?ﬁg%i"f?éﬂghﬁrﬁ?f @ Rhamaspytically 25eRPA0Er m
I n such forgarridrhe conposition is divided into unit doses containing
appropriate quantities of the active conponent. The unit dosage form can be
a packaged aration, the package containing discrete quantities of the
pr epar atd on Et pRRuticaliy Affsictive amaurEal @ gomagingd pithe peesentiinvention will deaersandhe n

Vi g: s or amlﬁlgwdﬁﬁdmlﬂ_lblﬁhwﬁlltﬁe RS S IRanintd] BRifdifeatdds endifie phySRARIHbRCteAAIESISTthe OF

t abl et |tse or it

riate n er I 0 e ackaged
form. 1t raRpeiemabol Bk Brea BRI e B A ek e oo Sl i BRRE S
the for m of araoypbare wehkmmttaskﬂledmmonmursthe mémigéa This mounhgnqmgmathp%@
or insert V\é&rﬁlnlét&%ﬁ éghtﬂe%lférécd% athive oﬁ?ﬁ@@ﬁbﬁc e wepéhdfdﬁrsﬂbﬂ ated akor any

suitabl g route a dm ni st r.at ut| acce bl e
St orD oo v e e e e HF'E'E\P&’P SRt rebtdo
rectal, nasHie dosage sizeb a(d dusingdegirgeromest apprapratesfatiiumagwae inay baguidesd by(ﬂne results’

parent eral édtﬂﬁég‘ﬁ}'tﬁ@pr@é&h?“&&ﬂ&%ﬁd mb,pser R RdliPbropdry UEAYRARITcal trials.
i ntrader nmal ransdermal ) adm nistration. The fornulations may
conveniently be presented in unit dosage formand may be prepared by any of
t he net hodsAmﬁfelctMerdomgeiand trbatmanttpratdcopinay ireadefermdied By banvestiosal reeans, starting with

t ra“SdeZéim Ty igg/“ % ﬁﬁﬁ%%rﬂéé@&%h@fﬂe%&e?&qﬁﬂ%Ieiésl%Hé @Hui&mﬁh&bﬁr@%@e&e@& ér{i)&

conpounds osi ti1ons ventil o
conmpounded $YRtemgiically yaningthe E"Eﬁag? BaineRAT el NWPWB%faStS@d'\‘Pé{Ibéﬁﬁke" KRir ophobi c
and el ect r osinéitiérationtly @rcmitiaronisen detelihinig @A bptinedl dosdgel Gr d@lviel Sutyecs ySuckm and

advanced dréﬁﬂan@rLt‘onEE)é Yk %rm% gli"@&ggé Jo further enhance stability of the

conpound, increase bioavall Increase solubility, decrease adverse
effects, achieve chronot herapy mell known to those skilled in the art, and

I NnCr easy® patHeadim "@ﬁémhb@meaay eéceatamewﬁ&'r nalldédranl Bethe etanddrX pigrhaceutdal carriers.
carriers, dlg deI rycci%asg ens. . an%r dvan ed dru ﬂ I|ver oS stem; |r]cl ude,

eu carriers erapeutic US are wn |n aceuti
but are not q % Yners, orpexa e ce OSE a errva IVES

pol ysaccharandease dqs@mbeéxfah@@@me'k Remington's thazww@@eg@mwmmw@m@s?
de[ |hVat | }/etSR @énﬂér@féd@ﬂ%ﬂe Fbr\/éi(tfaﬂn)éleSstermé)ia‘}ﬂﬁé/érﬂl)ﬂhlos"dhﬁfé%géred a8lin¥ h?&l@n@%&dw
netnacryl a e 9] actl,l C Ccol,l C  acCl an

o polyrer <5 PRETAHEaT o Pow b, e, 81 BPGRB adehidt ieorBis e AR 5t o o
al bumi r30 geths/hydrwmeﬂm)qm"wmemee (oIS, Ni Tnig(hgdrextymethyl)methyl e 2 caminaprdplapesiuiphonic

CO- pol ymer i L5t ﬁf’%m%}uhm loRAMBN4tE. dﬁe'ﬂ%@laﬁtlﬁbl Hlﬁﬂlné RuiidhSs §F|tefen@1 BEferes.
||p050nES n\Cijy eres, nano artlcu at es stals and dlS erS|0nS

oy o LRSIt e B e Potees Hum e Sl sb Rreeang suere ed

the US Pharmacopeia for use in animals, including humans.

35 The term “pharmaceutically acceptable salt” refers to a salt of any one of the compounds. Salts
include pharmaceutically acceptable salts such as acid addition salts and basic salts. Examples of
acid addition salts include hydrochloride salts, citrate salts and acetate salts. Examples of basic
salts include salts where the cation is selected from alkali metals, such as sodium and potassium,
alkaline earth metals, such as calcium, and ammonium ions *N (R®) 3(R*), where R® and R*

40 independently designates optionally substituted C4.s-alkyl, optionally substituted C,.s-alkenyl,
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skilled in the art of phase behaviour in |ipid-water systens, polyneric
mcelles, multiple emulsions, self-enulsifying, self-mcroemulsifying,

cycl odextw0Q§11a1|3663@er| vatives thereof, and dendriners. @ewpiaii@cther apy
10As noted above, it wll be understood that reference in the followng to

a conmpound of_ the invention SO exten h ticall tabl e
2o SO0, hiobd A b oS PSR SRR B P R
one di f f er eatceptobip saltscise dxscritied in ‘Remimgtopis Pharmaceutic#l Sciengasliidtheditiom &d. Alfonso

i nvention nﬁyGQ#\aR:C{EH'S“I\Hﬂ@ﬁMS% @ﬁﬁﬁan?fEaatoﬁqu'U@A' PHB5 NE IR rebrit Bdifishs,
agent 15for treat nent besi t g’ga erten5| on dyslipidem a or diabetes. In

such cases, a’i%@t’te\/&?"&i‘ﬁp?%aafd’éﬁ WEenAW% t oget her or separately, and

as part ®f the sanme pharnaceutical formul atlon or as separate formul ations.

;ngﬁf i ?Ogg'g?%frq&t'% ar Qﬂ)&roafcngﬂr%gfcalgﬁ?%eﬁéﬁ'&r%hﬁrdegﬁd ‘drﬁﬁ‘&l JeFulﬁqukH}a&u Qeé’\éft h

ucagon- 11 eptide
receptor 1 @&d’l‘ﬁeﬁtﬂm ?Ré"ﬁﬁ?'@ié’"P?'r‘%ﬁc"a'ﬁ%il’??g'li%'"?'l’@r Byare %ﬂ’ﬁ%ltﬂcﬂ"ﬁ‘"?tﬁﬁé tor 1
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concentrati r]r%l wﬁ)r@”qg%eésgg)?(%%%rsm% ﬁ%ﬁ o§ Eam%lghb‘oﬁf? gstgre %Jbere!nlé&‘éﬁt I on

or salt thefeo on W ypettensi on agent
i ncl udi By bivthethet partiakpr telgl).twhethgr Waﬂﬁéﬂﬂﬁt@éﬁ%rT’?%e@nW‘r?@°lmﬁ"@TQ'm'"g
aﬂgl ot leng : nsdr\hvaﬂ 8€ EdMipaFedith eﬁdéet@d sa}vwﬁtnbcr@cenmgtababﬁm kBreatni@ht” ainGhteWention
channe oc

nvent be
used in con?ﬁ’rﬁ’gf“f byt ie ﬂéﬁ&d‘ Preﬁe"é' ‘ée'%)me" %rﬁl nc B apatthoboﬁﬁ °Fao{"s?r9é% t ed
to a st ati nAccgrdiriglyy 4reetmeat” mfere |tCan¥!inﬂiﬁl@Pel&C¢!h@ime%ttaeﬂ ampbmm bR Arexentative bi t or .

Further, a meagupddnthdt iddeed biAihdnPitciOde hadd alltAi AR fthedsbrite abl4BFad those in

conbi najd on w etic . agent, including but not limted to
mef f or rﬂt% ‘é(h'grh{P‘?EHQ'%ﬁr'@E?%ea"rﬁﬁef‘ﬁij a DPP-1V inhibitor, a glitazone, a
different G.P-1 agonist or an insuli n In a preferred enbodi ment, the
conmpound or T%ﬁanﬁé@b‘tﬁ:ﬁﬁﬁ%phﬁtldﬁ% bel¥in GRAERISAGY foﬁﬁ‘ wvsach fdrmsmle lc&npaaﬁ’gn AY

i nhi bitor, sulfonylurea or formn, artlcul
rof or i, FEHCERHBY oS SeRIUAL EPREYEB e O 15 2cOye PR | P gpidosace

pr ef erred efobodambeEmd p&ch@edcprqpetandw thre paeltage threainiod disgete seahtltles afmetprepaftatnoms

W th anyg “SML é;fén@ie kLld bIe& éé;@b@é?‘éﬁd {;&6 e?sgm‘él\é'opgmmuﬁfe Cunfl 1Y

control. I nsu I ogues ut are not Imte
Lant us, NOVQﬁ“ od)e q@ﬁwlebgachﬁbgbtﬁplgt itsglf @" 'A@"rb&ﬁ%?f@'wte Agmbegof any of these

2011/ 160630%%@3&2&}&\%/ 2 6R9 6€ pMEisiOnSingle IS s&injestyble Foerd) for @hmgleurt thg @im of a pen.
anal ogues ﬁ%glt% gaﬂp&?rﬁ%ﬂf Bgék(JSedstIIMshﬁc?ddé a I§P F@ms‘é’ﬂ%wtp ﬁlrs{n?dftlgﬁsdfop&e

m crowave assl s
Compositions may be fonnulated for any suitable route and means of administration.

25  Phammaceutically acceptable carriers or diluents include those used in formulations suitable for oral,
rectal, nasal, topical (including buccal and sublingual), vaginal or parenteral (including '
subcutaneous, intramuscular, intravenous, intradermal, and transdermal) administration. The
formulations may conveniently be presented in unit dosage form and may be prepared by any of the
methods well known in the art of pharmacy.

30
Subcutaneous or tfransdermal modes of administration may be particularly suitable for the
compounds described herein.

Compositions of the invention may further be compounded in, or attached to, for example through
35 covalent, hydrophobic and electrostatic interactions, a drug carrier, drug delivery system and

advanced drug delivery system in order to further enhance stability of the compound, increase

bioavailability, increase solubility, decrease adverse effects, achieve chronotherapy well known to

those skilled in the art, and increase patient compliance or any combination thereof. Examples of

carriers, drug delivery systems and advanced drug delivery systems include, but are not limited to,
40 polymers, for example cellulose and derivatives, polysaccharides, for example dextran and
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standard Fnoc strategy in NMP on a polystyrene resin (TentaCGel S Ran). HATU
was used as coupling reagent together with DI PEA as base. Piperidine (20%

i n NMP) r deprotection. Pseudoprolines: Fnocs S L. Me,
Me pr o)-Vszéazﬁfil%g?r%g-Asp- Ser(.Psi., Me, Me pro)-OH (purc gg@ééppg%ﬁ)&b

NovaBi ochem) were used where applicable. 10 Abbreviations enpl oyed are as
fol | ows: i vexfvatives,staichangwiefivaiives, Rk aleshel) Aceiae arfnetharryiite AIY St vI

Dde: 1- (4, 4- ghiyidibddd polyiydbiRs6ia yad BIBERs-IoRiee) therbty polyatHylefié Gipdats; carméripasieins,
Doy it by ETATRE AR e o ol thirRRBLAY S, SLAY. 6 UifnlbiBEk & S ARc
HATU: N- [ (di swstemplwetikpayn-to those skilledin the ad migellgs, ipgpemies|i ierosphelesenangnagisalales,
20met hylgret RauaRstisdRd(RpakIoHOhERBO EDPRIsE aht i¥icrdiorlvtiidh: SCREIMbI td tRose

NVP: N- et hylﬂﬁyrrob%d n E%%l.fl uof \%aceit ic.acid TIS.tril @p@@%& Ilage 25
O eavage: TR MR IRNPRRCSRAYOY LRl SYFIP T ol DT MISH oSy MUYRIR FURIP
95/ 2. 5/ 2. 5 $liftentuls)fyiigs AelFmBtoemmisiyinga cydtodextrifsgand Zetivativasithgreqhtand dendrimers. a
met hi onine in the sequence a m xture of 95/5 % (v/v) TFA/ EDT was used. Mbst
of the TFA was renoved at reduced pressure and the crude peptide was

preci pi t at eHoBYRRQNINCEARX Y with di et hyl ether and allowed to dry to constant
wei ght H1 aAbhated aboeer]itervilbiennsersGod thabiefesgnoe indbe Bllofingto\al catmpounglofithe groantion

anal ogues gﬁ@emgwﬁf&ﬁﬁé@gﬁ&u eptidid %%,'[r ﬁaﬁ%a@s&&rv&eh%ét@@%o&%nst he

general synthesis o ucagon anal ogues ] e exception that 1t wa
acyl at ed onCaMESiEy Aerethan enegiiferent camnqundsa g ipvepliorh t he

A compound of the invention may be administered as part of a combination therapy with an agent
15  for treatment of obesity, hypertension dyslipidemia or diabetes.

In such cases, the two active agents may be given together or separately, and as part of the same
pharmaceutical formulation or as separate formulations.

20  Thus a compound or salt thereof can further be used in combination with an anti-obesity agent,
including but not limited to a glucagon-like peptide receptor 1 agonist, peptide YY or analogue
thereof, cannabinoid receptor 1 antagonist, lipase inhibitor, melanocortin receptor 4 agonist, or
melanin concentrating hormone receptor 1 antagonist.

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

A compound of the invention or salt thereof can be used in combination with a dyslipidaemia agent,
30 including but not limited to a statin, a fibrate, a niacin and/or a cholesterol absorbtion inhibitor.

Further, a compound of the invention or salt thereof can be used in combination with an anti-diabetic
agent, including but not limited to metformin, a sulfonylurea, a glinide, a DPP-IV inhibitor, a
glitazone, a different GLP-1 agonist or an insulin. In a preferred embodiment, the compound or sait

35 thereof is used in combination with insulin, DPP-IV inhibitor, sulfonylurea or metformin, particularly
sulfonylurea or metformin, for achieving adequate glycemic control. In an even more preferred
embodiment the compound or salt thereof is used in combination with an insulin or an insulin
analogue for achieving adequate glycemic control. Examples of insulin analogues include but are
not limited to Lantus, Novorapid, Humalog, Novomix, and Actraphane HM.

40
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35peptide still attached to the resin and fully protected on the side chain
groups, except the epsilon- amne on the lysine to be acylated. The |ysine
to be ac t incorporated with the use of Fnoc-Lysg(d r
ch-Lys{\%gez)ﬁﬁéll\g.@ﬁ%%he N-term nal of the peptide was pr o?ggtﬂeﬁﬁ%\nt 69
group using Boc20 in NMP. Wiile the peptide was still attached to the
resin, the ivDde protecting group was selectively cleaved using 5 %

hydr azi ne hydrate in NMP. The unprotected 40l ysine side chain was then
first coupl ﬁg% a spacer amno acid |ike Fnoc-Qd u-QBu, which was
deprot ect ed pi peridi ne and acylated wwth a fatty aci d usi ng standard
pepti de coufgenesy synfiyesiE®f glugamon atEegEeHK2011/ 000067 net hodol ogy as descri bed
above. A tessatphys ;répndelwntheﬁé osdpem@st petraméunhermmbverwrs@e syrrm@warsaged

f the b

plrJ:‘)Imfl Cg.tl g%a'?/%F‘ﬂqB rﬁ"@@ﬁtve'd @i'ﬁ%géea’(s%%re r%étﬁ"l e"?é@ner ) gﬁgfr‘}vaggﬁd i nes
expressi ng ¢auping reggeotioanther withiDIBEA-at bass: EFPEMIB# (20%dn NPRAWasessd ifaf gerrpleption.
the human gbs&asmmé@mﬁﬁdﬁhe(ﬁr%awﬁna rd)OH dRIFMRPEES2H P, METRR P8 71)

or the human ece tor P- 1R pr| mary accession
nunber P432@5§%L °@|"l?ﬁ§ ‘?“FE‘ ?’ﬁé’s‘a %ag’eBC104854
(MSC: 13Ub14/ | MAGE: 8143857) or BCl112126 (I\/GC 138331/ | MAGE: 8327594) ,

respecti velxbb,g;nﬁo% g9l /ildGs: 3 ucagon-R or the 10GLP-1-R was
anplified b usi ng“grl ners encodin ‘%ﬁterm nal restriction sites for

subcl oni ng. ¥E?‘T‘ﬁe 5' - et pimedYi2. Sdigracydengrylidensii-Baby-2hear Kozak consensus

sequence toDdnsure e1f(f414edmelhyltzr&dtatoaydahaxyria'drre)-éﬂmeI ity of the DNA encoding

the G ucagope @tand t fiéh gﬂ%,ﬁ R Wwas confirmed by DNA sequencing. The PCR
products encodi ng t he uca on R or the G.P-1-R were subcloned into a
mamal i ¥h eRMFessi onV.deimeshy f%‘?ﬁ"ﬁ‘i’%l ng a neomycin ((18) resistance marker.

15The mamrebIP&A: eXxprdissprepyletgaimiies encodi ng t he G ucagon-R or the GLP-1-R
wer e transfggi_'ed mteQQég 93 cells by a standard cal ci um phosphat e
transfectlon nmet hod r after transfection cells were seeded for limted
dilution cl®efPng andielebered with 1 ng/m G418 in the culture medium

Thlr Fe weeksrt)mi e(r]I 12 /e»uamiemyragmep’:jmizessm%ﬂolr&%ﬁ@mr& ‘Rylﬁt@ﬂltylg;éf-l\ﬁ' g_gxgr eRssi ng
cells e picked, propagaled an ed in t ucagon-R an - 1-

ef fi ca\(/:%?{ assays as d@s@aﬁ I‘“a"%'ét" ﬁtqeorﬁﬂﬂsﬂhaggoﬁx@e expressing cl one and
one GLP-1- R\ﬂe&f}ir essi #rgtoditidge wer e chosen for conpound profiling. @ ucaqon
recept or antMBLP- 1- r¥EepylpyTdifenecacy assays HEK293 cells expressing the
human G ucapgem- R ortrifiidrdadeticiaBld 1- R were seeded at 40, 000 cell's 25per wel |
in 96-wel | crotit I oated with 0.01 % poly-L-lysine and grown for
1 day in cuﬂsure mq'r'f)‘g) %&Egarngvxth medium On the day of analysis, growth
medi um28as rermoved and the cells washed once with 200 gl Tyrode buffer
Cell's were ¢mgsusgated in 100 gl Tyrode buffer containing increasing

trat c
a5y e pa e VRS e o iR et Y iime s s M GR il arfc
i ncubat ed o fpc?eh fror pgtiden with armethremmn@mame awweidure of 9 Vee@/VLIFTAKPT Was
FI ashPl at e(§skd M¥d¥Pofthd TEA 948 BRbYdd Ut FldiBYd REStre@hd thelcRude peptide was precipitated

30 and washed with diethylether and allowed to dry to constant weight at ambient temperature.

General synthesis of acylated glucagon analogues

The peptide backbone was synthesized as described above for the general synthesis of glucagon
analogues, with the exception that it was acylated on the side chain of a lysine residue with the
35  peptide still attached to the resin and fully protected on the side chain groups, except the epsilon-
amine on the lysine to be acylated. The lysine to be acylated was incorporated with the use of
Fmoc-Lys(ivDde)-OH or Fmoc-Lys(Dde)-OH. The N-terminal of the peptide was protected with a
Boc group using Boc,O in NMP. While the peptide was still attached to the resin, the ivDde
protecting group was selectively cleaved using 5 % hydrazine hydrate in NMP. The unprotected
40 lysine side chain was then first coupled with a spacer amino acid like Fmoc-Glu-OtBu, which was
deprotected with piperidine and acylated with a fatty acid using standard peptide coupling
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manuf acturer instructions. EC50 and rel ative efficacies conpared to
ref erence conpounds (glucagon and G.P-1) were estimated by conputer aided

curve fitwpngiy/fdhddc determnation 351t is possible topegaRss:tdioszong
termeffect of a conpound on a subject’'s glucose | evel by det erm ning the

| evel of haenpgl obin ALC | ted for

haenogl obi n™&A 9V@§g?s°f'l§telj%b8%%' fA't‘?rB?tt"‘é'&ttge't’ﬁg’ "é\?gﬁ’éﬁgef'@%f"a& 5‘Fﬂ88’§§dt 0
whi ch t he cednh thedegibeirgassBaedtig{Boa)DH. Cipavage ftonf tbe resim.ant punification wee’derfoimeeda
rel evant bi arpikkekqbpdvet Ne average bl ood gl ucose Ievel during the preceding
4 weeks, because conversion to HoAlc is limted by the erythrocyte's life
span of 40approximately 47 days (Abbrecht & Littell, 1972; J. Appl.

Physi ol .5 32Gerkdaiod 6dell |méé@x@§stdq1tﬁﬂﬁ3@lﬂ€él’doﬂl<é}mﬁum0m&'he HbAlc

determnall i, a%b&%s%o&hzawmm%tgmt DU BEaobiTRY RARSR AodsTbhhlHhod"
ant i gen- ant P4/88%) o Syefeie §'ucaqanilikq RARUdest repRASTHELT-ARL(PABAY CTSEIAN BNBREE s

anti - HbAlc paw2pd)Gibiresioned fiohvthe SDNA BI66Hs BT 104853t (MBCB2 PraliMaGHE 813850l eX,

whi ch can b§ Z’f% I\ﬁé{: tlé%?tlﬂ}lﬁg&{ éiZg%Jgrres\spleF &ath%q)t\hwé%% {h@ G'Itﬂ:a J]fR or the

henol yzed sanpl s conver avin racter
absor ptilon Sed1R was amptifiedpy Pé:ﬁwmmﬂéﬁfscﬁ"éwmwf@éﬁsmcﬁﬁﬂﬁt?@fot $wbcloning. The

prei ncubat i R bﬁtﬁ@rg ad&'tbearfyl dndbdet @Siehit Kdz8k E0HBERES SshudiceNe iR effdigh Cc Of

et or i nat | BATSeker e Tl he DR Bty el L fnas ofmen e
presence of DNAgemrencing. ThnBCR gepdtictaiencoding thedSlurapercR orvibe BLPdrRweigeubelonedlinid| e

conpl exes W tmkdalian e\ﬂa%rﬁf&@to%%ltéﬂm .%%\ cm/(rgu;m) AlsRtah&Shakant to
PEG nodj fied e e HDL chol ester et

e matj ca b
ool 6o118 ol ThedpaaEEn SIS SO LS Do i S EcADa B L oL Bt BrelRi o
groups. ChoHesa93reells byst stanslalaroalctunmnesphdteWansfaetnn method 48| by after transdection cells

chol esterolw@req Jb bor nagéoda.ut.dﬂ%nmagh@§é|@&éaw.tha .ﬁgﬁy@m if #lel Uit ridbigRd to

chol es- 4-en-3-0one an formed | S neasured
col ori rret r i BEis ve%'e@b%t%sumbtﬂ ¢olonies SHCHEAEMECNE-HLP- R &XRIPFsiNg celpaves? Rk i on
of LDL t akeaom@ﬂ&ﬂtaa«g&staﬂ int the GiiedgontR arel GIiR: 6R| efficacysasbayisiak idesribatbetdw. DB by

a noni i hQr ' A 1 B&hmpound
[ popr Otei S gﬁ&%ﬁ%@%&ﬂ&t%ﬂ’?t%%%tqur%é”e%s B ot oA L T ound
with deterg&f lingnabl es the sel ective determination of LDL in plasma. The
test principle is the sanme as that of chol esterol and HDL, but due to the

sugar and d&&;&[ n iné’nd - tyaé St-l, fshers are broken down to free
M@M i

chol est erol s then oxidized and the
for med H202HEK2S3waks axe@swng the hviean Glueage)-Ry appmap &LPonR wetesepdsd ab40,69heplt) .

25 TES'IQED %Blnm-ﬁfmrow&bﬁteﬁ Qfth 0. 6RbCpdONIyBing BMEgrowh Rk $da3piﬁ Rlitudein 1

(CGRP1), otr fact or F1 & CRF2 St

o b1 or v 1951 GPPeBa e B8, 508 drelir et et Rlem ans BREC fpsoed.
309l ucagon Qr@@@iﬁ) ZOIL‘IGJN@Ue huffeg@etidwerem}wbate@hea@ ulﬁgrddebniﬁneor(tmm-mcreasmg
parat hyroi déotﬂgérﬁgﬁtﬁts %f f%st?peptides, 100 uM IBMX, and 6 mM glucose for up 15 min at 37° C. The

reaction was stopped by addition of 25 ul 0.5 M HCI and incubated on ice for 60 min. The cAMP

30 content was estimated using the FlashPlate® cAMP kit from Perkin-Elmer according to
manufacturer instructions. ECsp and relative efficacies compared to reference compounds (glucagon
and GLP-1) were estimated by computer aided curve fitting.

HbA1c determination

35 It is possible to assess the long term effect of a compound on a subject's glucose level by
determining the level of haemoglobin A1C (HbA1c). HbA1c is a glycosylated form of haemoglobin
whose level in a cell reflects the average level of glucose to which the cell has been exposed during
its lifetime. In mice, HbA1c is a relevant biomarker for the average blood glucose level during the
preceding.4 weeks, because conversion to HbA1c¢ is limited by the erythrocyte’s life span of

40  approximately 47 days (Abbrecht & Littell, 1972; J. App!. Physiol. 32, 443-445).
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(PTHL & PTH2), vasoactive intestinal peptide (VPACL & VPAC2). Assay Design
for other Class B receptors Agoni st percentage activation determ nations

wer e obt ayge ghlp%gakgsayl ng sanpl e conmpounds (glu- 35 cagerAhslaRgs) and

referencing t max control for each GPCR profil ed. Antagoni st percentage
I nhibition determ nati ons were obtained by assaying sanple Cﬁgx)ounds and

r ef er enci ngThenidbAlsdeteanination i kased @ Tushidipgtin INGRIRN INEHNeAsgay (FIARWPIFRs wer e
run using aHbAxibthe séwlple ré=RB with SRBHMbATAD Gt@lsollible ahtigen-agﬁm&i)séorwmieamd&gml st
assay run. T, | 1S4 é . X . . )

2011/ 160630@@%%‘%{%%6%%8%@%% %%@B%ﬁ?@ﬁ"ﬁwew%&dwﬂfrf&

Unl ess spectdmpigx. whipfeean beaneasyred Subigimetrisaliid dugrried hesroglogin|in the femelyzed gomple
thydapﬁ DME&t Jeﬂléd 10chi degvativé hé*kﬁglﬂdh?ﬁﬁtﬁriﬁ[fz abi‘d_ﬁptﬁﬁ%ﬁc&urﬁ(}m\uf Qﬁghﬁ:r@f ovi ded
inadffer sol ven mast er_.s ut i re perforne

speci 11 ed" s BPyRRIeaf Hurfs e PRM{RasBL Ay Tk i 5l BllFe=cdrt Beerf AR o
concent r a- ®tal bemogiobin(Rebas@hpplicatioompieri€-Ael | s. COVPOUND PLATE FOR ASSAY
The gl ucagon anal ogues were transferred froma master stock solution into a

daughter pl te‘\ altl wa tusged in the assay. Each sanpl e conmpound was dil uted
into assay g@ﬁiﬁwﬂm&%ss with 20nmM HEPES and 2. 5mM Probeneci d) at
an appr thr i Ghesassanis emenzymaticcolddimetrisimettiod. I itheadresepeacofinmiagdesiunmioas dexdtan sulfate
CALCl UM FLU, é%ﬁ%\{fomte%oﬁ%%mﬁ%-ﬁh 1be, \ﬂ_ldi‘.ﬁ%gg ehﬁdﬁéret%'ﬁrﬁlcﬁ‘@fe%ﬁétﬁ{ted

in duplicate at 100nM and concentrations re reflect
he 11 nal - COMESTPARSHEREEe. { P QRIS = daieTged creymalca ygaPpoLastEse

Ref er ence agaithsksterntsxiabacalipied wits PESNG the aedhoggaups. Grelestend esters aeastagkencdnwn

15trol. The

posay uns e PABRIEraIdRlesr AR m’%‘&%ﬁ%ﬁ%ﬁi@k@% S bR

Usi ng tte Et803wae a%”&tiﬁ}dﬁ%@ﬂ"%’ (e uraagured eqlofimelicaty (QPPaSGrépn"FﬁfBBanéd
sanpl e compropeB)and reference antagonist (if applicable) wells with ECK) of
ref erence agoni st. 20Read for 180 seconds using the FLI PRTETRA (this

addi ti on added reference agoni st to respective wells)-then fluorescence
measur emrent Shagifeet determipation @f L) Bkgscagiantage|ofihe splgetlye migellany setybiizatan ol kDL by a

nmonkeys nonionic detergent and the interaction of a sugar compound and lipoproteins (VLDL and

20  chylomicrons). The combination of a sugar compound with detergent enables the selective
determination of LDL in plasma. The test principle is the same as that of cholesterol and HDL, but
due to the sugar and detergent only LDL-cholesterol esters are broken down to free cholesterol and
fatty acids. Free cholesterol is then oxidized and the formed H,O, is measured colorimetrically
(Application note LDL_C, Cobas®).

25

TESTED GPCR-B TARGETS

Receptors for: Calcitonin gene-related peptide 1 (CGRP1), corticotropin-releasing factor 1 & 2

(CRF1 & CRF2), gastric inhibitory polypeptide (GIP), glucagon-like peptide 1 & 2 (GLP-1 & GLP-2,
30 glucagon (GCGR), secretin, gonadotropin releasing hormone (GnRH), parathyroid-hormone 1 & 2

(PTH1 & PTH2), vasoactive intestinal peptide (VPAC1 & VPAC2).

Assay Design for other Class B receptors

Agonist percentage activation determinations were obtained by assaying sample compounds (glu-
35 cagon analogues) and referencing the Emax control for each GPCR profiled. Antagonist percentage

inhibition determinations were obtained by assaying sample compounds and referencing the control

ECB80 wells for each GPCR profiled. The samples were run using a “Double Addition” assay protocol

for the agonist and antagonist assay run. The protocol design is as follows:
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Cynonol gus nonkeys (male, N=2) were dosed with 20 nnol conpound 6/kg i.v.
and 20 nnol com 25pound 6/kg s.c. as single dose at day 1 and 8,

respecti wgbyo1ilsgsoa sanpl es were withdrawn at the foll @¢ragobi®@oR®l Nt S;
predose, 5, 10,30 min, 1, 2, 4, 8, 12,24 and 36 h post i.v. dosing and

re-dose, 30 mn - 4 , 3 48 h post s.c. dosing. The
\F/)ehl cle congpﬁ’i”@d’”&"%é’%%%%g%é SJ%WI ne a!to pH 7.4 (25 rng
sodi um phosphiatscspe@fiedritheNeics, the SAimpiemampauns esrevtiuted D YzatlydieisiM$R predn
precipi tatig f 8.!&.%@%&5%'&@&%% ﬁ&&e@% b Qlﬁe@%ok&tWMelaﬁ@ékW‘Iut%Q@ S.

Phar macoki ne paraneters were cal cul'ated using non-conpartnental anal ysis

in Wn NonLP® WE?@FBH”BP gpecified salent, All gonfialwells §?I8?Eﬁdd?%‘8%s‘a¥ﬁ?fﬁﬂa§?qnﬁ?qt@n of

G u- GLP-8 agmsias thecampleuwnsipdundwvetbAlc in d b/d b mice 35db/db (BKS.Cg-m

+/ + Leptfi béanp@e@ F;EA(%% Foliifs ¥B/eks ol d, were obtained from Charles River
and a

Labora- tories rman cclimati zed in their new environnent with
free accessThadluaeemanalogues ware trapsfasied froma mastangiosk saitien ifq 393ughiegplpts that

groups W t hwad el @ th@ issapEaciibavle eoithoun®wisdiufediimeasiay byffes. C. Wi t h

conpound 6 (1xHB%|§%th%9|M§+§HE§\%%)& 5 F?o%egé&%&fatogn a?:g%g}éﬁg&%c %Ei?rﬁgh"“t the

study, body We ts were recor sed m N1 St e body
wei ght - %rr@cﬂb@@ fingkspscitd qgewtra@ns V\D 2011/ 160630PCT/ DK2011/ 000067 HbAl c

| evel s wer ecmgmﬂwmmmsmssam@‘mﬂ treatment, and then once

kly d g the study. |mediately fol d
e RLTAR RIS EXC RGN R IS s i
A u-GP-1 atﬁjﬂf@iﬁct@!ﬁﬁyetmdce@trmn@pﬁheg:mwCtuolhgar- 5ance and body wei ght
in diet 'ndtﬁﬁ‘éﬂmmgs%}' Q@fe(r&%e\ég&hﬁs m:gmaﬁaédéyrﬁémoned%zw deing R Rsd}iceR- 6

Kk I h f t
i gh falS i B e o es 200 R et AP o Rt AMAYESoUTP R PeAmAYah 208 3o
groups Wi t hsesbmds|using thedfldRRI" T ast i ng (6 hours) bl ood gl ucose (assessed from

bl ood sanplgﬁTA@@m@TfArS@,th@MATp of the tai I) The 10nice were treated
twice daily s. faQ ree weeks with co und. 6 or vehicle. BOd%g %

was re- cor H%EH @&EPQO V%‘fetséiﬁteﬁ@'ﬂ?‘? Bf@"'?‘fsé'af ted |l RE7-iRPuRGIed S3LRleCBME?
t est ( OGIT) refeeernee patadanistgichpplicable) wallb witls ECR@f tefegerapiagadist. t 0 a 6 hour fast

AN Bl Sa01eT Re RSP Ao icaPEd I FOPR M il ol HeTRIRL RS a0 AR LIRS Y

four hours later an 1nit astin was
t aken. Ther‘ﬁ%ﬂsi'e'ihe’af'\”%sa?"ca6?@3‘6?"‘%{1%%{5&0%5?"(f,ﬂ ‘??é%"l'a&ﬂ@svt"ﬁlé‘e&nl mal s were
returned to their honme cages (t 15= 0). BG was neasured at t=15 mn, t=30

mn, t=60 r’qg in AvrBRodidmand,d =120 m n AI | aninmals were sacrificed
i medi at e ' ngl i ng anest hesia foll owed by cervical
di sl ocati on(?V"OmO'gUS 'Fﬁ@keNﬁ(ﬂéﬁﬁ NG )W%’e ﬂQﬁeFH@h 20 pmglnompewnd 84¢@ /vandi2gInmel#amy

exanpl &5 2gbubd 8/Kpls . ak sirlglef dos@atdagn arll BCrageativaydPIskam daniphssrir@withdrwnat $5Q
| DA.P-1R G %,%V\P ng% deN;%'i?\ prelc;fose 5 %Sgdquﬁ%ng ez( '\9 r}Mand 36 h post i.v. dosing and pre-
dose,10, 30 min, 1, 2, 4, 8, 12, 24, 36 and 48 h post s.c. dosing. The vehicle consisted of 25 mM
phosphate buffered saline at pH 7.4 (25 mM sodium phosphate, 25 mM NaCl). Plasma samples
were analyzed using protein precipitation followed by solid phase extraction and LC-MS/MS analy-
30 sis. Pharmacokinetic parameters were calculated using non-compartmental analysis in WinNonLin
version 4.1.

Effect of 6 weeks subcutaneous administration of Glu-GLP-1 agonist compound 6 on HbA1c in
db/db mice

35  db/db (BKS.Cg-m +/+ Lepr™/J) male mice, 5-6 weeks old, were obtained from Charles River Labora-
tories, Germany, and acclimatized in their new environment with free access to normal chow and

water. The animals were stratified into groups with similar average HbA1c and treated twice daily
s.c. with compound 6 (1, 2.5, and 5 nmol/kg) or vehicle for six weeks. Throughout the study, body
weights were recorded daily and used to administer the body weight-corrected doses of peptide.
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14 H HSQGTFTSDYSKYLDERRAKDFI EWLLSA- 0, 060, 06 NH2 25
H HSQGTFTSDYSKYLDERRAKDFI EW.- 3, 090, 81 K(Hexadecanoyl -i sod u) - SA- NH2 36

H HSQGTFR$BYSHIRERRA- K( Hexadecanoyl - 0, 640, 60 i soQ u) - PripibbSAodd 47
H- HSQGTFTSDYSKYLDERRAKDFI EWLL- 0, 310, 25 K(Hexadecanoyl -i s0Q u) - A-NH2 58

H HSQGTFTSDYSKYL D- K( Hexadecano 0,350, 19 i.so - | EW.LSA- NH? 69

H- HS@TFTSMVEWEE&(EI—%T%%’& z%%ﬂ“ﬁ Sqmpjes before g&%‘f%%gﬁe nhg e

H H Al b- QGT$uGDiviBhediDEly ti{ldvangaithatiengysampling(d)l ahBnalswere sjcrifg@dDFl EW.LSA- NH2 WD
2011/ 160630PCT/ DK2011/ 000067 TabI e 1: EC 50 val ues were neasured as

descri bed abve Exanpl e 2. Phar oki ne t ud foI | owi ng. Subcu aneou and
| nt r avenousEFRgHefee waek BT 7 COsDCH Al dlucose taleky
i n order5 t oariceahd b j tinmiemln'd sealmcb DMB’KHHI idnett after

subcut aneous adm ni stration, which is the |ntended route in humans
Compound 6 showed a bi oavai I ability of 43% t% of 8.2 2.0 and t nmax
bet ween 4 aﬁ@aﬂshma'ﬂ‘i‘@%ﬁ&ﬁe?'ﬁéﬂ% WP%&W'&“"&F% i F*@'r(E?W@BYFBB'EHﬁ’H "‘6‘“ f"§e B G ‘9 %o

predi ct conkigtafat dievgno wdtee 38hewies did ttetininhaldwérh rédaemgbwmawﬁupaMh &farlaverage

10 t P )
Lhe: subct aeigRHERD ool GliciB(ss8py HoRHEdbahid R i fe o Gtkh. FhE DY
adni ni stO at MisA wete trgated dyice qallagﬁrfpgtf\feemleﬁmw oem@ﬂuqq@,q(yemﬂe cﬁgpﬂwengqutcy@s re-

corded daily. After peptide treatment an oral glucose tolerance test (OGTT) were performed after
subjecting the animals to a 6 hour fast. Animals were dosed with peptide or vehicle in the moming.
Approximately four hours later an initial blood sample (fasting blood glucose level) was taken.
Thereafter an oral dose of glucose was given and the animals were returned to their home cages (t
15 = 0). BG was measured at t=15 min, t=30 min, t=60 min, £=90 min and {=120 min. All animals were
sacrificed immediately following blood sampling by CO, anesthesia followed by cervical dislocation.

The invention is further illustrated by the following examples.

20 Example 1: Efficacy on Glucagon and GLP-1 receptors

Com- SEQID GLP-1R GIuR
pound No ECsy ECsy
No Sequence (nM) (nM)
1 4 H-HSQGTFTSDYSKYLDERRAKDFIEWLLSA- 0,06 0,06
NH2
2 5 H-HSQGTFTSDYSKYLDERRAKDFIEWL- 3,09 0,81
K(Hexadecanoyl-isoGlu)-SA-NH2
3 6 H-HSQGTFTSDYSKYLDERRA-K(Hexadecanoyl- 0,64 0,60

isoGlu)-DFIEWLLSA-NH2

4 7 H-HSQGTFTSDYSKYLDERRAKDFIEWLL- 0,31 0,25
K(Hexadecanoyl-isoGlu)-A-NH2

5 8 H-HSQGTFTSDYSKYLD-K(Hexadecanoyl- 0,35 0,19
isoGlu)-RRAKDFIEWLLSA-NH2

6 9 H-HSQGTFTSDYSKYLDE-K(Hexadecanoyl- 0,13 0,16
isoGlu)-RAKDFIEWLLSA-NH2

7 10 H-H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl- 0,10 0,16
isoGlu)-RAKDFIEWLLSA-NH2
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15The animals were injected s.c. with 100 pl vehicle (once a day) for a
period of three days to acclima- tize the animals to handling and

injectio NGice3p ™l s were random zed into groups W t B $igi-bhfo0f)s" age
HbAlc. T@gzmﬂ?g were treated twice daily s.c. with corrpgu}r{ﬁh(b) (/Of, .5, or

5 nnol /kg) or vehicle. Before treatnment and once weekly for six weeks of
treat ment, Batlel Eanyalues wees measyred@s dewiPedaboYet r oor bit al venous pl exus. 20
Bl ood sanpl es were anal yzed for HbAlc using the Cobas cl1l1ll anal yzer (Roche

Di agnosti cs__MannQej [ f RYAY A
W R 24 nEEHEREE EiamaEbaRde suay b g stbeiHAk 38 piRhandly RlRILAEE
recor ded dair theMepkelsed t o admi ni ster the body wei ght-25corrected doses of

peptide.gSol utions were prepared i medi ately before dosing. As expected
fromthe db/db nouse nodel an increase in HbAlc over tinme was seen i

_ L) . (Figl).
During the SPRPYYREIEIVasdesRd IR AONRYS Mfedar {Rlgstihephagmacqldpelics and W°ﬁ¥8‘)§f&’&iaﬁg't he
vehi cl e gr owjibcutdfécaspomindtrationavhic is the arteried eHutk indtmaris. Goripdunt8-spovetta r educe
the increase. 0. € e i [ hi&%gﬁ- s ‘;n%h.ﬁ &k
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Throughout the study, body weights were recorded daily and used to administer the body weight-
25  corrected doses of peptide. Solutions were prepared immediately before dosing.

As expected from the db/db mouse model an increase in HbA1c¢ over time was seen (Fig1). During -
the six weeks treatment we observed a 27 % increase in HbA1c in the vehicle group.

30 Compound 6, at all doses, did not at any time-point reduce the increase in HbA1c seen over time in
vehicle-treated animals (Fig.1).

During the six weeks treatment we observed a 22% increase in body weight in the vehicle group.
Compound 6 (5 nmol/kg) significantly decreased body weight gain compared to vehicle (p<0.0001,

35 Fig.2).

The effect of six weeks treatment with the dual Glu-GLP-1 agonist compound 6 on glycemic control
as assessed by HbA1c in db/db mice was investigated.
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Compound 6 significantly decreased body weight in diet induced obese m ce
(30 weeks high fat diet) to a level as that seen in non-treated control

ani mal s ogoaofe@idzar chow diet (Fig. 3). The effect of GeFLIf/Moos7
significantly decreased fasting bl ood glucose. Conpound 6 did not
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Conmpourgh 6 was tested for agonist and antagonist activity against
Calcitonin 8ene- related peptide 1 (CGRPL), corticotropin-releasi n%r";hECt or 1
& _

d pep ( 1), cor :

& 2" ((ORFL <empERd 6 e festianr bRy WS BB At NSt ebpy Mg G Agei Hande
peptide 1 &diet) {fo@level akthbliseein ngh-treatgd confrXGEBiN)als arex regulamchogdieh(Fig. Bp Pheeffect
rel easing h ({mg r el )i .
vasoactive ?f;l e t(8 F‘rﬁ%ﬁﬁ? 'igge(fa %,J\%%g{g f@s'%@#ﬁ&i’?@’%& E%Eg% ( 'chéaSrSﬂy I(Qnd
10, 000 (12, ge®e aAlBlusgRsiPleBnGget i vity agai nst the fol l owing receptors was
obser \éezis Glr.tfés%al differeRHs i weig G360 didigibcosy hadulihgeburigeticsthe potencyi(Tabks1)ahd/d2th®
pM and 125 € t uad, ony st. at
12, & ot and o D2ErS o RETAFSF BB o RERRLBLR:D st B iin B0 fherddice ol 880 0
observed: Dbe related to differences between GLP-1 and GLP-1 analogs and Glu-GLP-1 agonists in mechanism

of action. Exendin-4 and other GLP-1 analogs are known to regulate blood glucose via stimulation of

glucose-dependent insulin secretion, inhibition of gastric emptying, and inhibition of glucagon secre-

30 tion. In addition to effects such as these on the GLP-1 receptor, compound 6 also binds and acti-

vates the GluR (seeTable 1).

In diet induced obese mice, compound 6 significantly decreased body weight. Compound 6 did not
improve glucose tolerance measured during and oral glucose tolerance test.

35
Example 5: Effect of 3 weeks subcutaneous administration of Glu-GLP-1 agonist compound 6
on lipids in 30 weeks High Fat Diet feeded mice.

Effect of 3 weeks treatment of mice that have been on a High Fat Diet for 30 weeks prior to treat-
40 ment (s.c.) with vehicle (PBS), 10 nmol/kg exendin-4 or 10 nmol/kg compound 6 twice daily for 3
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20CRF2 receptor Conpound 6 exhibited antagonist activity at 10 pM A P
receptor: Conpound 6 exhibited antagonist activity at 10 pMand 100 nM

Secreti n weospl@hczoConpound 6 exhi bited antagoni st acti vibahilddorM
Exanple 7: The effect of conmpounds 6 and 7 on body weight gain in high fat

fed C57BL/6J 25 m.ce. C57B1J6J mice were a t,zed in their

envi r onment WS o4 "9@%@9“(& qjjhﬁ\ereg%c é’éﬁg’fgsq%dc @ghaﬁéf‘d @'9'&?‘3"8 sd[&\%g% 2P M ce
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body weights were recor and use Jo dm nj st Q 8)
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fornul a Rl e risief hsaraEack prpther cardioggscylar Ripblems. ¢ a) kyl , - acetyl, fornyl,
benzoyl or trifluoroacetyl; 10R2 is OHor NH2; X is a peptide whi ch has the

1;_“0; m)J(lzaGlI n- '(EJG"“"I[%6 %u"tellﬁcreg'e?f cﬁsmp? OJf'?/ §gamttyqse%?mf_%t3 °’A's°6e'38? X17- Arg- Al a-
X20- Aspt®Phe- | I e15Q u- Tr p- Leu- X27- X28-X29 (1) wherein X2 is selected from
Ser and Al bConfgdunk & wae kR ldast abbrﬁéﬂaﬁii Snt@godlistactidfpsbdinstTaforbmt jerd-rélatedpétige and
;(ial ;((2:? e:jsf f@ﬁ%?%ﬁ&%&@pg rrelg%Séng f?dtor)$2&72 tC,SRFSIeA Eﬁltrﬁdgasgn% hl‘b(latgry% Igpe%;tidg(%ﬁP)', S
glucagon-like peptide 1 & 2 (GLP-1 & GLP-2, glucagon (GCGR), secretin, gonadotropin releasing
hormone (GnRH), parathyroid-hormone 1 & 2 (PTH1 & PTH2), vasoactive intestinal peptide (VPAC1
15 & VPAC2) at 1 (1.25), 100 (125) and 10,000 (12,500) nM.
Agonist activity against the following receptors was observed:
GLP-1 receptor: compound 6 exhibited agonist activities at 12.5 uM and 125 nM
Glucagon receptor compound 6 exhibited agonist activities at 12.5 pM and 125 nM
Antagonist activity against the following receptors was observed:
20  CRF2 receptor: Compound 6 exhibited antagonist activity at 10 uM
GIP receptor: Compound 6 exhibited antagonist activity at 10 uM and 100 nM

Secretin receptor: Compound 6 exhibited antagonist activity at 10 yM.

Example 7: The effect of compounds 6 and 7 on body weight gain in high fat fed C57BL/6J
25 mice.

C57BL/6J mice were acclimatized in their new environment for 4 weeks with free access to a high

fat diet and water. Mice were then treated twice daily s.c. with compound 6 and compound 7 (at the

two doses: 0.5 and 5 nmol/kg) or vehicle for 10 days. Throughout the study, body weights were re-

corded daily and used to administer the body weight-corrected doses of peptide (Fig. 6). Mice were
30 sacrificed by cervical dislocation.

Compound 6 and compound 7 significantly decreased body weight gain at both doses (0.5 and 5

nmol/kg) in high fat fed C57BL/6J mice.
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X29 is Ala or absent; 25 wherein at |east one of X16, X17, X20, X27 and X28
is Y; wherein each residue Y is independently selected fromLys, Cys and
Omn 30wheyxeig11e6s3si de chain of at | east one am no aci dpeesiddfi/ofo6k X 1S
conjugated to a lipophilic substituent having the fornmula: (i) Z1, wherein
Z1l is a Iip&ﬁgﬂgﬁic noi ety conjugated directly to the side chain of Y; or
(i) Z1z2, nZlis a lipophilic noiety, Z2 is a spacer, and Z1 is
conj ugat ed 1.0 t hacempaindhavimg tbé fovmmiaa Z2; 35 and Z is absent or is a
sequence of 1-20 amino acid units independently selected fromthe group
consisting of Ala, Leu, Ser, Thr, Tyr, Cys, GQu, Lys, Arg, Dbu, Dpr and Om
or a phar meaRetd®al | y acceptable salt thereof. 40 WO

2011/ 16@30PCT/ DK2011/ 000067 2. A conpound according to claim 1l having the
sequence % T SDYSKYL DERRAKDFI EWLKSA 5 HSQGTFTSDYSKYLDERRAKDFI EVLLSA
HSQGTFTSDYS RRAKDFI EWLLKA HSQGTFTSDYSKYLDKRRAKDFI EW.LSA
HSQGTFTSDYSKYLDEKRAKDFI EW.LSA or H Ai b- QGGTFTSDYSKYLDEKRAKDFI EWLLSA. 10 3.
A conpound Rtie eF, Qi dkyl, @cetyipforimyl, betdoyldyr trifieroadetyl;sai d | i pophi | i c substituent
is attached to the am no acid residue at position 16, 17, 20, 27 or 28. 4A
conpound according to any one of the preceding clainms wherein RL is H 15
5. A cothouRdis&tdMNHzng to any one of the preceding clainms wherein R2 is
NH2. 6. A conpound according to any of the preceding clainms, having the
sequence H FTSDYSKYL DERRAKDE| EW_- K( Hexadecanoyl -i sod u) - SA - NH2 20

H- HSQGTFTS&%%EBE%#Q'%{%%é%@%’%'yI _i 50Q u) - DFl EWLLSA - NH2

H HSQGTFTSDYSKYLDERRAKDFI EWL.L- K( Hexadecanoyl -i sod u) - A - NH2

H- HSQGT FT SDXigi¥Ldh Gyt FHe aanSul Asb I9fSanLy R[] As¥\is &4 1 7 W2 Ala-X20-Asp-Phe-lle-
H HS@ETFTSD l?g_YL - c®noyIS|-p?ZOGI u)y- RAKDFI EWLLSA - N%or d

H H A b-fbslé B2 A decanoyl! - i sod u) - RAKDFI EW.LSA- NH2.

wherein
X2 is selected from Ser and Aib;
X16 is selected from Glu and Y;
20  X17 is selected from Arg and Y;
X20 is selected from Lys and Y;
X27 is selected from Leu and Y;
X28 is selected from Ser and Y or absent;
X29 is Ala or absent;
25
wherein at least one of X16, X17, X20, X27 and X28 is Y

wherein each residue Y is independently selected from Lys, Cys and Om,;

30 wherein the side chain of at least one amino acid residue Y of X is conjugated to a lipophilic
substituent having the formula:
(i) 2", whereinZ'is a lipophilic moiety conjugated directly to the side chain of Y; or
(iiy Z2'Z? wherein Z'is a lipophilic moiety, Z? is a spacer, and Z' is conjugated to the side chain of Y

via Z%
35
and Z is absent or is a sequence of 1-20 amino acid units independently selected from the group
consisting of Ala, Leu, Ser, Thr, Tyr, Cys, Glu, Lys, Arg, Dbu, Dpr and Om;
or a pharmaceutically acceptable salt thereof.
40
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25 7A conpound according to any one of the preceding clains wherein one or
nore of the amno acid side chains in the conpound is conjugated to a

pol yner i awgBhelies3808A conpound according to claim7 whergigk0i¥eeds7or € of
the amno acid side chains in peptide X is conjugated to a polyneric
noiety. 9. A conposition conprising a conpound according to any one of
claims 1 to 8 or a salt or derivative thereof, in adm xture with a
carrier. 10. A conposition according to claim9 wherein the conposition is

a phar maceubi cal hyoApGfRLa@ndBERAS  hiviiy mebdubie carrier is a

pharmaceutical ly acceptable carrier. 11. "A conpound according to any one of
clains 1 toH§Qf3¥§F"§B KY DERRAKREE VMK SAedi cal treatment. WO

2011/ 160% 30 REMGDRESOVSIQOERRAKDEIEWALSANpoUnd according to any one of clains
1to 8 for Hggekﬁdﬁ%\f@%wﬁﬁ%gggﬁgﬁmrﬁ ng wei ght gain or pronoting weight

l oss in an 1 ndivi ereof. 13. A conpound according to any one
of claims 1HEQGEFTIPYRIGEDKRRAKREEMS4SHf | owering 5circul ating LDL | evel s,
and/ or i ncr pgacmgT$ix$ILDEARARDFIEWANSABAI Vi dual in need thereof. 14. Use
of a conpoupd,.a i aims 1 to 8 in a nethod of

t r eat ment quAééégﬁdl Ils%n}%@aogg}ééngﬁ c%rgé'ct eri sed by excess body wei ght.
1015. Us® of a conpound according to any one of the claims 1 to 8 in a

met hod of t geat MRiRbmpsLME QEcARdifME RaintM 62, whesin lsiid lifaphine subsiitesHt isyattadhet o He
obesity pri or. Lo sur eréf %gﬂé 317'2 ng%irzi nfl ammati on, obesity |inked

gal | bl adder Qe ELS &S CrERY yoi nduc'eg' Sl eeB' apnea, hypertension, atherogenic
dyslipidima, atherosclerois, arteriosclerosis, coronary heart disease,
peripheral arterx cgms&ima Gccordifgtb @nPénd Bf HeQPreteding abinivheaier1i®Han i ndi vi dual
in need,t hereof. 15 16. A conpound, use or nethod according to any one of
claims ™ to 15 wherein the conpound is adm nistered as part of a

conbi nat i on5t her Agympauyd aberding tb lanyaeneay thetpréceding cleiatsmbrteindt’ iplbsi ty,
dyslipidem a or hypertension. 2017. A conpound, use or nethod according to
claim 16, wherein the agent for treatnment of obesity is a %I ucagon-|i ke
pepti de rec®pt or AFORBRYUAF apcording P AREONRE Rreced|pg GRimsy BAHING the;$eqUeNee ogue

t her eof , caH/HSUGTHTSDYSKEDERRAKDIHEMIH(HexbdechnqybiseGIuR®A INH,0r , nel anocortin

recept ofp 4 AGRHETFTSBYSRP SR RPREARES 10 BHBRELSLRFRT OF 1 ant agoni st.
H-HSQGTFTSDYSKYLDERRAKDFIEWLL-K(Hexadecanoyl-isoGlu)-A -NH;
H-HSQGTFTSDYSKYLD-K(Hexadecanoyl-isoGlu)-RRAKDFIEWLLSA -NH,
H-HSQGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-RAKDFIEWLLSA -NH, or
H-H-Aib-QGTFTSDYSKYLDE-K(Hexadecanoyl-isoGlu)-RAKDFIEWLLSA-NH,,

25
7 A compound according to any one of the preceding claims wherein one or more of the
amino acid side chains in the compound is conjugated to a polymeric moiety.
30 8 A compound according to claim 7 wherein one or more of the amino acid side chains in
peptide X is conjugated to a polymeric moiety.
9. A composition comprising a compound according to any one of claims 1 to 8, or a salt or
derivative thereof, in admixture with a carrier.
35
10. A composition according to claim 9 wherein the composition is a pharmaceutically
acceptable composition, and the carrier is a pharmaceutically acceptable carrier.
11. A compound according to any one of claims 1 to 8 for use in a method of medical treatment.
40
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2518. A conpound, use or nmethod according to claim 16 wherein the agent for
treatnent of hypertension is an angi otensin-converting enzyne inhibitor,

angi ot ensy l1/fe6&gPt or bl ocker, diuretic, beta-blocker | channe
blocker.%ygzklggnpound, use or nethod according to cIaiPC?gnﬁﬁg@Qﬁﬁhthe

agent for treatnent of 30dyslipidaema is a statin, a fibrate, a niacin
and/ or a chd?est AcampPaund geeprqdingitoiany e Qf glaimszisto 8 for use in a method of preventing weight

gain or promoting weight loss in an individual in need thereof.

13. A compound according to any one of claims 1 to 8 for use in a method of lowering
§ circulating LDL levels, and/or increasing HDL/LDL ratio in an individual in need thereof.

14. Use of a compound according to any one of claims 1 to 8 in a method of treatment of a

condition caused or characterised by excess body weight.

10 15 Use of a compound according to any one of the claims 1 to 8 in a method of treatment
and/or prevention of obesity, morbid obesity, morbid obesity prior to surgery, obesity linked
inflammation, obesity linked gallbladder disease, obesity induced sleep apnea, hypertension,
atherogenic dyslipidimia, atherosclerois, arteriosclerosis, coronary heart disease, peripheral artery
disease, stroke or microvascular disease in an individual in need thereof.

15
16. A compound, use or method according to any one of claims 11 to 15 wherein the compound
is administered as part of a combination therapy together with an agent for treatment of obesity,

dyslipidemia or hypertension.

20 17. A compound, use or method according to claim 16, wherein the agent for treatment of
obesity is a glucagon-like peptide receptor 1 agonist, peptide YY receptor agonist or analogue
thereof, cannabinoid receptor 1 antagonist, lipase inhibitor, melanocortin receptor 4 agonist, or
melanin concentrating hormone receptor 1 antagonist.

25 18. A compound, use or method according to claim 16 wherein the agent for treatment of
hypertension is an angiotensin-converting enzyme inhibitor, angiotensin Ii receptor blocker, diuretic,

beta-blocker, or calcium channel blocker.

19. A compound, use or method according to claim 16 wherein the agent for treatment of
30 dyslipidaemia is a statin, a fibrate, a niacin and/or a cholesterol absorbtion inhibitor.

35
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