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Field of the Invention

The present invention relates to novel compounds which
have activity as exendin agonists. These compounds are
useful in treatment of Type I and II diabetes, in treatment
of disorders which would be benefited by agents which lower
plasma glucose levels and in treatment of disorders which
would be benefited with agents useful in delaying and/or

slowing gastric emptying.

BACKGROUND
The following description includes information that may
be useful in understanding the present invention. It is not
an admissjion that any of the information provided herein is
prior art to the presently claimed invention, nor that any of
the publications specifically or implicitly referenced are

prior art to that invention.

Exendin

The exendins are peptides that are found in venom of the
Gila-monster, a lizard endogenous to Arizona and Northern
Mexico. Exendin-3 [SEQ. ID. NO. 1] is present in the venom
of Heloderma horridum, and exendin-4 [SEQ. ID. NO. 2] is

present in the venom of Heloderma suspectum (Eng, J., et al.,



265: 20259- 62, 1990; Eng., J., et al., J. Biol. Chem,

The ami no acid sequence of exendin-3 is shown in Figure 1. The am no acid
sequence of weess7ez 4 is shown in Figure 2. The exendi ns hareTAe98R24210
sequence simlarity to several nenbers,of the glucagon-like peptide famly,
with the highest honol ogy, 53% being to GP-1[7-36]NH2 [SEQ ID. NO 3]
(coke, et al., J. Biol. Chem, 268:19650-55, 1993). G.P-1[ 7-36] NH2, al so
known as #a_o%mba-g@m& REA: 2(9r25§rﬁﬁl:y19@P-11ﬂ9aos Used gt 'oﬂt_en herein,

has an '”Sﬂélb_ﬂmél?&hc e{]é'ﬁcﬁrozsto's”“'l%wg "Pﬁé"érﬁhfnéea(‘cfl%f fe B"i‘”creat'c

f3-cells also 1 nhibits glucagon secretio rom pancreatic a-cells
(Orsov, et eaendlmr:abze@ eshowtp 1658‘leyre1993 Tie Aatensrm cacidetseeduencsa ofl in.

lnvest., 9 agi d shown in
Fi gure 3. %fé;@ i's reposq%owd1 i %q‘ﬁﬂgg £ T}t?rl C errp y| {E\I\}BIOIIH%B B, et al.
J din Endeequente dbtilrBity l:)o s8Reérs2, mé@@ﬁ:s\ﬁttétegrgémc&,goat—lake Dg Dis

Sci 38 (4 665- 7 93)... a c acid s goreti Schj.ol d BT, et
al ., D?’Sp%%‘? %“T%Sq %8(%}’%93 h E)gl—fé?rp DJE'%Qs 2131 %%ndocrl nol
126 (1) 16ﬂP73[74;9Qﬁ\IH \{‘eEQergDequs\, =t (aioke,Deg BLs, Sol 38014)Ch&65, 73,
1993). G.P-1[7-37 V\/n ch 3Has an adgltlo I cing residue at its carboxy
term nus, AP&6L26PHIF és9% sul B¥Psé Fe?‘F GRS F8ov, et al .,

Di abet es, ﬂ@o?ﬁ@c@é@vn -223)071A I %ﬂ%ﬁ@?bl“@ﬂﬁ ﬁ O RdE most often
adenylate cyclase-coupled receptor believed to be responsible_for the

i nsul i not rBﬁF%lnef111%?:tarbfll’GHilIloﬁa”é’PbéeﬁfE?%%eosq%%aé:lﬁgcélnlsullllﬁe (Thor ens,
PoC.  Nat | 0620 S0kl SA, 8L 5041 §0c3097) . herei n af ter

GLP-1 also inhibits glucagon secretion from pancreatic
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a-cells (@rsov, et al., Diabetes, 42:658-61, 1993; D’Alessio,
et al., J. Clin. Invest., 97:133-38, 1996). The amino acid

gsequence of GLP-1 is shown in Figure 3. GLP-1 is reported to
inhibit gastric emptying (Willms B, et al., J Clin Endocrinol
Metab 81 (1): 327-32, 1996; Wettergren A, et al., Dig Dis Sci
38 (4): 665-73, 1993), and gastric acid secretion.
Schjoldager BT, et al., Dig Dis Sci 34 (5): 703-8, 1989;
O'Halloran DJ, et al., J Endocrinol 126 (1): 169-73, 1990;
Wettergren A, et al., Dig Dis Sci 38 (4): 665-73, 1993).

GLP-1(7-37], which has an additional glycine residue at its
carboxy terminus, also stimulates insulin secretion in humans
(drsov, et al., Diabetes, 42:658-61, 1993).

A transmembrane G-protein adenylate-cyclase-coupled
receptor believed to be responsible for the insulinotropic
effect of GLP-1 has been cloned from a B-cell line (Thorens,

Proc. Natl. Acad. Sci. USA 89:8641-45, 1992), herein after

referred to as the “cloned GLP-1 receptor.” Exendin-4 is
reportedly acts at GLP-1 receptors on insulin-secreting (TC1

cells, at dispersed acinar cells from guinea pig pancreas,

and at parietal cells from stomach; the peptide is also



referred to as the "cloned GLP-1 receptor."” Exendin-4 ig n66PABERYN acts at
GLP-1 receptors on insulin-secreting pTCL cells, at dispersed acinar cells
from gui nea pig pancreas, and at parietal cells fromstomach; the peptide
i s-al so 14 NOWEWBFR72006 WO 99125727 PCT/ US98/ 24210 3 repmmmsgsluzlo
stinul ate somatostatin rel ease and inhibit gastrin release in isolated
stomachs (Goke, et al., J. Biol. Chem 268:19650-55, 1993; Schepp, et al.
Eur. J. Pharnacol . 69: 183- 91, 1994; Eissele, et al Life Sci., 55:629- 34
1994) . Ex&RBPALSdahe BEMMiate SAuRE OsEabiPeBried BIMNY otn iRl at e cAMP
product i 0gaklyri ANHe BOYs&SH rRlLased s8BhacRENCESRE | Ce@Cinar £eldisi(Mal hotra,
R, et al.”, Regulator Pepti des, 41: 149-56, 1992; Raufnan, er—ar, J. Biol.
Chem 26Zhgm4326871969955.SilRf3; Schepp, Regal - ,Mﬂﬁm@gw).

Based on eh haLBsul y I it Les, u of 4y 3 and
exendi n-4%?o?§?hg§frie%?%re;§ta%eai% a\lgeéc af" rTE'Tb'F-r‘r%@sl—al d5the preventlon of
hyper gl yc@8PB4) hasEbertinpd cpob eckeEig- 4UwS.rePa¢mt¢¢bly o 286) . Agents
whi ch Se“’%lm 19gka S;Er% cq:n%ryn;[@ng géie%{lgir‘é‘é’e é‘elpéaasce #flqredi cine as

di agnost i &-al"ds®rh gas | gi c exdam tat i ‘'ons.’ For exanpl e,
gl ucagon panareaﬂigp@@imaje dfujrmr(eaa\ﬂdhbclnai,SRpr oshticeld. byRddhdA aercxel | s of the

pancreati ts a ergl yce agent . whi ch

nobi | i zes(éé-ggéggi §£ t@g%é(t ﬁ%gazhe%&“?@ 28r g‘bg‘g yésqn—éiﬂ?'—lt—&ﬂiﬂ—o a | esser
extent stieukale3the7 secs®ti @i, @anaueatmgmpswégrt Guoag®y,is used in
the treatnent of _insulin-induced hypogl ycema, Tor exanple, when

adnmi ni st r a9P8h- of BaPeR ok GhfiTavidsodd POt FeP Aot Ao si hiqS . Hhisweirgr Ofas
gl ucagon egdHEes-hgndattdddin-af forerl8astt@atment of diabetes

mellitus and the prevention of hyperglycemia has been

proposed (Eng, U.S. Patent No. 5,424,286).

Agents which serve to delay gastric emptying have found

a place in medicine as diagnostic aids in gastro-intestinal
radiologic examinations. For example, glucagon is a
polypeptide hormone which is produced by the o cells of the
pancreatic islets of Langerhans. It is a hyperglycemic agent
which mobilizes glucose by activating hepatic glycogenolysis.

It can to a lesser extent stimulate the secretion of
pancreatic insulin. Glucagon is used in the treatment of
insulin-induced hypoglycemia, for example, when
administration of glucose intravenously is not possible.
However, as glucagon reduces the motility of the gastro-
intestinal tract it is also used as a diagnostic aid in
gastro-intestinal radiological examinations. Glucagon has
also been used in several studies to treat various painful
gastro-intestinal disorders associated with spasm. Daniel,
et al. (Br. Med. J., 3:720, 1974) reported quicker
symptomatic relief of acute diverticulitis in patients
treated with glucagon compared with those who had been
treated with analgesics or antispasmodics. A review by

Glauser, et al. (J. Am. Coll. Emergency Physns, 8:228, 1979)
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b d t. Col | E P 228, .1979) 14 NOVEMBER
Dh06 . wb GEssTibPdnen] ieap54athte £ Ut Hbthda TPer BPSEFOCLITR esopnagonl

food obst risatliowdngf glluewyby ghecaspn tmeraa]@ythetrnsaaayhgmus&gl@hy gl ucagon
significantly relieved pain and tenderness in ients wWth biliary

tract di se3SRiETaFed WeLheyed Rt fnd ttteélgfeéﬁesﬁn iLﬁ pf aR2bHRRE J. St ower,

et al., Bryith b3Uigry €92891d2sead®&hmpdYRidh@dshf o0 pegUERtE NPreated
gastrointestinal noti I|ty using anylin agonl sts are described in

I nternati otdid RIFICRLAL i(¥nJ - NBtOwTY (804110285 . dubPhZfied RBFehl1®, 1995

Met hods f orggogqul ating gastrointestinal notility using exendin agonists are
described in U S. Patent Application Serial No. 08/ 908,867, filed August 8,
1997 entitl ed M%thl@dés fotoreqebalt g rﬁy%&@tlﬂ@ﬁﬁtéstllnlapt%ﬂh@%/lffg whi ch

I t S I
o 051 6o yiiTy BpERTRES. 2pt B gr R U auie B BRI ORI AR B TRC B g
exendi n aglml §’LC§‘/U§9€§/G1@225L bpdbl isHédS MaRathed®, A@@Bﬁcatl on Serial No.

09/ 003, 869, led "Us di 3 A
Ther eof for thgJ %&8@%5?8% 5?9‘#?%%1%??9;% r%lv\ﬁeéﬁlnal mSEE ey ARSY gqom Sts

exendin agonists are described in U.S. Patent Application

Serial No. 08/908,867, filed August 8, 1997 entitled “Methods

for Regulating Gastrointestinal Motility,” which application
is a continuation-in-part of U.S. Patent Application Serial
No. 08/694,954 filed August 8, 1996.

Methods for reducing food intake using exendin agonists
are described in U.S. Patent Application Serial No.
09/003,869, filed January 7, 1998, entitled “Use of Exendin
and Agonists Thereof for the Reduction of Food Intake,” which
claims the benefit of U.S. Provisional Application Nos.
60/034,905, filed January 7, 1997, 60/055,404, filed August
7, 1997, 60/065,442, filed November 14, 1997 and 60/066,029,
filed November 14, 1997. '

Novel exendin agonist compounds are described in PCT
Application Serial No. PCT/US98/16387 filed August 6, 1998,
entitled “Novel Exendin Agonist Compounds,” claiming the
benefit of U.S. Provisional Application Serial No.
60/055,404, filed August 8, 1997. Other novel exendin
agonist compounds are described in PCT Application Serial No.

filed November 13, 1998, entitled “Novel

Exendin Agonist Compounds,” which claims the benefit of U.S.
Provisional Application No. 60/066,029 filed November 14,
1997.



clainms the benefit of U S. Provisional Application Nos. 4N EME8ERSs 11 ed
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PCT/ US98/ 16387 fil ed August 6, 1998, entitled "Novel Exendin Agoni st
Conmpounds, " claimng the benefit of U S. Provisional Application Serial No.
60/ 055, 404, filed August 8, 1997. O her novel exendin agonist conpounds are
described in PCT Application Serial No. filed Novenber 13, 1998, entitled

“Novel Exendin Agonist ConmpoMmaiy "omhrish 1sivanmgolhe benefit of U. S
Provi sional Application No. 60/066, 029 Tiled Novenber 1997. 14 NOVEMBER
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one aspect not8f Px&SEIN ddBHENit QRMBLANHEEFhi QP VEnh BN AdYy 33 RjeslusCompounds
whi ch exhi bit advantageous properties which include effects i'n slow ng

gastric enPEGPaEtiesdvhigheringg usdeaskieqt acdl esl i Jardddediengtydnghe

present i nYg/t{ OferPh vpggesqnaa uc%ggp@gggissof the formula (1) [SEQ ID. NO
4): Xaal Xaa2 Xaa3 Gé/) XaaSXa Xaa, Xaa3 Xaa9 XaalO0 Xaall Xaal2 Xaal3

Xaal9 Xaals Xaa&@coca@ﬂ_ng Al mwexaazoinwamcno%mmm ax®a24 Xaa25 Xaa26

Xaa2l Xaa2§o I\F{)\@%;c?%q:hg(%o;tgluﬁ.a ?2‘ ﬁggq_ Jero Xaqalz is Ser, Ay, Ala or

Thr; Xaa3

Xaa, Xaa, Xaa, Gly Xaa, Xaa, Xaa, Xaa, Xaa, Xaaj,
Xaa,, Xaa,, Xaa,; Xaa,, Xaa,; Xaa,; Xaa,, Ala Xaa,, Xaa,,

Xaa,, Xaa,, Xaa,; Xaa,, Xaa,, Xaa,; Xaa,, Xaa,;—-Z,; wherein

Xaa, is His, Arg or Tyr;

Xaa, is Ser, Gly, Ala or Thr;

Xaa, is Asp or Glu;

Xaay; is Ala or Thr;

Xaa, is Ala, Phe, Tyr or naphthylalanine;

Xaa, is Thr or Ser;

Xaa, is Ala, Ser or Thr;

Xaay is Asp or Glu;

Xaa,, is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaa,; is Ala or Ser;

Xaa,, 1s Ala or Lys:;

Xaa,; is Ala or Gln;

Xaa,, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaa,; is Ala or Glu;

Xaa,¢ is Ala or Glu;

Xaa,; is Ala or Glu;

Xaa,y is Ala or Val;

Xaa,, is Ala or Arg;

Xaa,, is Ala or Leu;



Xaa6 is Ala, Phe, Tyr or naphthylal anine; Xaa, is Thr ; s Ala,
Ser or Thr; Xaa9 is Asp or Qu; XaalO is Al a, Leu, ||JW§??ME§§?§?‘"@ yci ne
or Met; Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal3 is Ala or dn;
Xaald is Al awQeaRs727l e, pentylglycine, Val or Met; Xaalb i sPCU/ESHR4AD u;
Xaal6é is Ala or u; Xaal, is Ala or 8u; Xaal9 is Ala or Val; Xaa20 is
Ala or Arg; Xaa2l is Ala or Leu; 14 NOVEMBER 2006 WD 99/ 25727
PCT/ US98/ 24210 . 6 gaa2 is Phe, T r.napht hyl al ani ne; Xaa23 is Ile, Val,
Leu, pent yt%cthe, “Fer XrbL?trylné‘Psv‘%F‘Hgalﬁ? Met: Xaa24 is Ala, Qu or Asp;
Xaa25 is Ak#g,, L9, IRhe valyr Lef, nppAt hyhalamae; terEarf yvilglAldner Leu; Xaa27
Is Ala or Lys; Xaa20 is Ala or Asn; Zlis -OH, -NH2 dy-Z2, dy dy-2Z2,
Gy Gy Xaa3l-2x Met:

Xaa,, is Ala, Glu or Asp;

Xaa,; is Ala, Trp, Phe, Tyr or naphthylalanine;
Xaa,s is Ala or Leu;
Xaa,; is Ala or Lys;
Xaa,q is Ala or Asn;

2, is -0OH,

Gly-2Z,,

Gly Gly-Z,,

Gly Gly Xaas-Z,,

Gly Gly Xaa,; Ser-2Z,,

Gly Gly Xaa,, Ser Ser-2Z,,

Gly Gly Xaa,, Ser Ser Gly-Z,,

Gly Gly Xaa,, Ser Ser Gly Ala-Z,,

Gly Gly Xaa;, Ser Ser Gly Ala Xaa;¢—Z,,

Gly Gly Xaa;, Ser Ser Gly Ala Xaa;, Xaas,—Z, or

Gly Gly Xaa,;, Ser Ser Gly Ala Xaa,, Xaaz; Xaazg—Z,;

Xaa,,, Xaa,,, Xaa;; and Xaa,, are independently Pro,

homoproline, 3Hyp, 4Hyp, thioproline,

N-alkylglycine, N-alkylpentylglycine or

N-alkylalanine; and

Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa,, Xaa,, Xaag,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,;, Xaa,;, Xaa,,, Xaa,,
Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,; and Xaa,; are Ala. Also
included within the scope of the present inveéntion are
pharmaceutically acceptable salts of the compounds of formula
(I) and pharmaceutical compositions including said compounds

and salts thereof.



Gy Gy Xaa3l Ser-Z21 dy dy Xaa3l Ser Ser-Z2, ”& Ser
Ay-Z2, Gy Ay Xaa3l Ser Ser Ay Ala-Z21 Ay Gly Xaa3| E@hﬁgo}? Al

Xaa36-7Z2, Ay Ay Xaa3l Ser Ser Ay Ala Xaa36 Xaa37-Z2 or Gy dy Xaa3l Ser
Ser Ay Al a X»03onsm@n37 Xaa38-Z2; Xaa3l, Xaa36, Xaa37 and Xped@sesAa210

i ndependently Pro, honoproline, 3Hyp,;4Hyp, thioproline, N-alkylglycine,
N- al kyl pentyl gl yci ne or N al kyl al ani ne and Z2 is -OH or -NH2; provided
that no nore than three of Xaa3, Xaa5, Xaa6, Xaae, XaalO, Xaall, Xaal2,
Xaal3, Xaal" X&dB®, wiihis, tb(aa&@pé(ataﬁ L heXaa2@entXan2ént Xan24re Xaa25, Xaa26,

xaae, and Jaag Gelleda BESBonb OGO WAL RERR 50 pRe L Lhe presen:

i nvention are maceut | ca accepta e corrpounds of formul a
(1) and pkﬂaafrrgatctmjt ifoal ezenmpdsi genesa i ot |amtipegnsiai dh¢ohpdandst amdlede t s

t hereof. 14 NOVEMBER 2006 25 UsS98/,24210 7 Al s hin the
Seope_of HEPIAEEE A RdoRt LERTEP &5F it GeePgaRarHIBP AGhEoCRIEIHER ng
peptides ofespadtdwelyl.enptiistibwsl Bxanple pyesentd ahventponndscwfides do not
i ncl ude pgftldes haV|ngPa Ien%%g of 28, 29 or 30 am,no acid resjdues,

respect i vel3FTONEd 9°BRAPI §F € ‘]b‘l‘%‘%%rﬂa"lr’i’\?eﬁtalrﬁﬁc}l 8F uBBL"C n3F+Swer gener a

of conpou d@l\ee%g Ef@&t bQHﬂnﬁIea”&&ﬁ’p&ﬁid% o¥equengesmul or (exappt@, conpounds
of the formula (I NO. 4]: Xaal Xaa2 Xaa3 Gy XaabXaab6 Xaa, Xaa8

Xaa9 XaalOlD. NO.

Xaa, Xaa, Xaa, Gly Xaa, Xaa, Xaa, Xaa, Xaa, Xaa,,
Xaa,, Xaa,, Xaa,; Xaa,, Xaa,; Xaa,; Xaa,, Ala Xaa,y Xaa,,

Xaa,, Xaa,, Xaa,, Xaa,; Xaa,, Xaa,; Xaa,, Xaa,, Xaayg—2Z4,;

wherein

Xaa, is His or Arg;

Xaa, is Gly or Ala;

Xaa3 is Asp or Glu;

Xaa, is Ala or Thr;

Xaa; is Ala, Phe or naphthylalanine;
Xaa, is Thr or Ser;

Xaay, is Ala, Ser or Thr;

Xaa, is Asp or Glu;

Xaa,, is Ala, Leu or pentylglycine;
Xaa,; is Ala or Ser;

Xaa,, is Ala or Lys;

Xaa,;; is Ala or Gln;

Xaa,, is Ala, Leu or pentylglycine;
Xaa,; is Ala or Glu;

Xaa,; is Ala or Glu;

Xaa,, is Ala or Glu;

Xaa,s is Ala or Val;

Xaa,, is Ala or Arg;



Xaall Xaal2 Xaal3 Xaal4d Xaal5 Xaal6 Xaa" Al a Xaal8 XaalQ,nGR@fBElCRds Xaa22
Xaa23 Xaa24 Xaa25 Xaa26 Xaa2l Xaa28-Zl1l; wherein Xaal is H's or Arg; Xaa2
is Ay or Ala; Xaa3 is Asp or Qu; Xaab5 is Ala or Thr; Xaa6 is Al a, Phe or
napht hyl al aniWe9925%%, is Thr or Ser; Xaa9 is Al a, Ser or ThPET/US@ERNIVs Asp
or Qu; Xaa,o is Ala, Leu or pentylglygine;, Xaall is Ala or Ser; Xaal2 is
Ala or Lys; Xaal3 is Ala or An; Xaal9 is Ala, Leu or pentylglycine; Xaal5
isAIaorgu; Xaa%fis aorGu Xaal7 is Ala or Qu; Xaal9 is Al a or
Val ; Xaa23"f3uAt3 ®Y714 NOVEMBER 2006 WD 99/25727 PCT/ US98/24210 S

Xaa2l i s AkaagQrikephe )Qaﬁa?aprstrﬂll%mmm@pht hyl al ani ne; XaaR3 is Ile, Val or
tert-butyl glycine; ~Xaa24 is Ala, or _Asp; Xaa25 is Ala, Trp, or Phe;
Xaa26 i s Aladorifellexa®y 9% Wre’&‘(?rutll’}glycme'

Xaa,, is Ala, Glu or Asp;
Xaa,; is Ala, Trp, or Phe;
Xaa,, is Ala or Leu;

Xaa,, is Ala or Lys;

Xaa,; is Ala or Asn;

2, is -OH,

Gly Gly -2Z,,

Gly Gly Xaas;-Z,,

Gly Gly Xaa,;, Ser-Z,,

Gly Gly Xaa,, Ser Ser-Z,,

Gly Gly Xaa,; Ser Ser Gly-Z,,

Gly Gly Xaa,;, Ser Ser Gly Ala-Z,,

Gly Gly Xaa;, Ser Ser Gly Ala Xaa;z—2,,

Gly Gly Xaa; Ser Ser Gly Ala Xaa,;, Xaa;—2, or Gly Gly

Xaa,;, Ser Ser Gly Ala Xaa;; Xaay;, Xaasg—2Z,;

Xaa,;,, Xaa,, Xaa,, and Xaa,;; are independently selected

from the group consisting of Pro, homoproline,

thioproline and N-methylylalanine; and

Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa,, Xaag, Xaa,,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,s, Xaa,;, Xaa,y,, Xaa,q,
Xaa,,, Xaa,,, Xaa,,, Xaa,,, Xaa,; and Xaa,; are Ala; and

pharmaceutically acceptable salts thereof.

Also provided are compounds of the formula (II) [SEQ.
ID. NO. 66]:

5 10 -
Xaa, Xaa, Xaa; Gly Xaa, Xaa, Xaa, Xaa, Xaa, Xaa,,



Xaa29 is Ala or Asn; Zlis -OH, -NH21 dy-Z2, dy d y4NEGXEMBBR206d Y
Xaa3l-Z2, dy Ay Xaa3l Ser-Z2, Gy Ay Xaa3l Ser Ser-Z2, dy dy Xaa3l
Ser. Ser dy-272 Gy Gy Xaa3l Ser Ser Ay Ala-Z2, Ay Ay Xaa3l Ser Ser Ay
Al a Xaa36- ZZ,w@%fr's@gy Xaa3l Ser Ser Ay Al a Xaa36 Xaa3' -Z2 HCASPSA0 xaa31
Ser Ser Ay Ala Xaa36 Xaa3, Xaa38-Z2; ¥Xaa3l, Xaa36, Xaa3-, and Xaa38 are

i ndependently selected fromthe group consisting of Pro, honoproline,

t hi oproline an I anine; d I Sy M ; vi ded that no
nore than thr eg(aou%’p%a%f ﬂ)%éﬁ?a%éhé%%%,a“ %gagfb%lfagg%fg 5%?2, Xaal3,
Xaal" Xaalb, Xa@bhi XaXaalda.; Xk, Xd@a2la,s Xaa2l;; XdexpinXaa2s, Xaa2fi,
Xaa2, and Xaa28 are Ala; and pharmaceutically acceptable salts thereof.

Al so provided are conmpounds of the formula (I1) [SEQ ID. NO 661: 5 10
Xaal Xaa2 Xeg3i6 BiXpabXaafl ylaar Xadthidaadp¥epiOng¥; NOVEMBER 2006 WO

99/ 25727 ;;gr/ U898§2421(g 9 Xaau Xg@lz_ Xaal3 Xaald Xaal5 Xaal6 Xaal, Al a
Xaal9 XaaZtFi2xai21®xaass x KRaaZ4Xaa25 Xaa26 X, -Z1; wherein Xaal is

H's, Arg, Xad, 95 Aspnotagnps opi onyl ;
Xaa; is Ala or Thr;
Xaa, is Ala, Phe, Tyr or naphthylalanine;
Xaa, is Thr or Ser;
Xaag is Ala, Ser or Thr;
Xaa, is Asp or Glu;
Xaa,, is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaa,; is Ala or Ser;
Xaa,, is Ala or Lys;
Xaa,; is Ala or Gln;
Xaa,, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaa,, is Ala or Glu;
Xaa,; is Ala or Glu;
Xaa;, is Ala or Glu;
Xaa,, is Ala or Val;
Xaa,, is Ala or Arg;
Xaa,, is Ala, Leu or Lys-NH*-R where R is Lys, Arg, .C,-Cy,
straight chain or branched alkanoyl or cycloalkylalkanoyl;
Xaa,, is Phe, Tyr or naphthylalanine;
Xaa,,; is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met;
Xaa,, is Ala, Glu or Asp:;
Xaa,; is Ala, Trp, Phe, Tyr or naphthylalanine;

Xaa,s is Ala or Leu;
X, is Lys Asn, Asn Lys, Lys-NH*-R Asn, Asn Lys-NH’-R, Lys-NH*-R
Ala, Ala Lys-NH’-R where R is Lys, Arg, C,-C,, straight chain

or branched alkanoyl or cycloalkylalkanoyl



Xaa2 is Ser, Ay, Ala or Thr; Xaa3 is Asp or Au; Xaa5 ik o¥eMR2bhE: Xaab
Is Ala, Phe, Tyr or naphthylalanine; Xaa, is Thr or Ser; XaaO is Ala, Ser
or Thr; Xaa9 is Asp or Qu; XaalO is Ala, Leu, Ile, Val, pentylglycine or
Met; Xaal |l iWOAP/ZS78F Ser; Xaal2 is Ala or Lys; Xaal3 is Al BCHUS®24210Xaal4d
is Ala, Leu, Ile, pentylglycine, Val a0 Met; Xaal5 is Ala or Qu; Xaal6 is
Ala or u; Xaal, is Ala or Qu; Xaal9 is Ala or Val; Xaa20 is Ala or
Arg; Xaa21zi§SAL§H Leu or Lys-NH -R where Ris Lys, Arg, Cl1-Cl0 straight
chain or branched al kanoyl or cycl oal kyl al kanoyl; Xaa22 is Phe, Tyr or
napht hyl al ani nesNXaa23 is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met; Xaa24 i lA&g, G u or Asp; Xaa25 is Ala, Trp, Phe, Tyr or
napht hyl al ani ne?~Y %426 is Ala or Leu; X1 is Lye Asn, Asn Lys, Lys-NH -R
Asn, Asn Lys-NHGxRGlys,NH -R Ala, Ala Lys-NH -R where Ris Lys, Arg,
Cl1-C10 straight_chain or branched al kanoyl or cycl oal kyl al kanoyl 14
NOVEMBER 2006 ALY 9V 578 BeT/ US98/ 242107 10

Gly Gly Xaa,, Ser-2,,

Gly Gly Xaa,, Ser Ser-Z,,

Gly Gly Xaa,, Ser Ser Gly-2,,

Gly Gly Xaa,, Ser Ser Gly Ala-2Z,,

Gly Gly Xaa,; Ser Ser Gly Ala Xaass—2,,

Gly Gly Xaa,;, Ser Ser Gly Ala Xaa,;; Xaaj;—Z, or

Gly Gly Xaa,; Ser Ser Gly Ala Xaasq Xaaz; Xaasg—Z,;
wherein

Xaa,,, Xaa,;;, Xaa;; and Xaa,;, are independently

selected from the group consisting of Pro,

homoproline, 3Hyp, 4Hyp, thioproline,

N-alkylglycine, N-alkylpentylglycine and

N-alkylalanine; and

Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa,, Xaa,, Xaag,
Xaa,,, Xaa,, Xaa,,, Xaa;;, Xaay, Xaa;;, Xaa,, Xaa;;, Xaa;s, Xaa,y,
Xaa,,, Xaa,,, Xaa,,, and Xaa26 are Ala. Also within the scope of
the present invention are pharmaceutically acceptable salts
of the compounds of formula (II) and pharmaceutical
compositions including said compounds and salts thereof.

Preferred exendin agonist compounds of formula (ITI)
include those wherein Xaa, is His, Tyr or 4-imidazopropionyl.
More preferably Xaa, is His. Also, preferred are those
compounds of formula (II) wherein Xaa, is 4-imidazopropionyl.

Preferred are those compounds of formula (II) wherein
Xaa, is Gly.

Preferred compounds of formula (II) are those wherein

Xaa,, is Leu, pentylglycine or Met.



Z1 is -OH, -NH21 dy-Z2, dy dy-Z2, Gy Gy Xaa3l-Z24 NoGEMBBRY2 000231
Ser-Z2, Gy Ay Xaa3l Ser Ser-Z21 dy Ay Xaa3l Ser Ser Ay-Z2, dy dy
Xaa31l Ser Ser Ay Ala-Z21 dy Ay Xaa3l Ser Ser Ay Ala Xaa36-Z2, Ay Ay
Xaa3l Ser SerW@PY25h Xaa36 Xaa37-Z2 or Gy Gy Xaa3l Ser S@FT@S’}P’ZA%& Xaa36
Xaa37 Xaa39-Z72; wherein Xaa3l, Xaa36,11Xaa37 and Xaa38 are independently

sel ected fromthe group consisting of Pro, honoproline, 3Hyp, 4Hyp,

t hi oprol i ne, al kyl gl yci ne, N-al kyl pent | ycine an N-al kyl al.ani ne; and
7o (0 o or - e Gt 8 R BN Ba ¥ nsS ks o
Xaae, Xaalfla, Xpalixp Xaalhe Xaal3, Xaal" Xaal5, Xaal6, Xaal7, Xaal9, XaaZ20,
Xaa2l, Xaa2,, Xaaz25, and Xaa26 are Al a. Al%éo within the scope of. the

present invent iiFHEh&CnREEUEPREFFy BETEIERS &1EaIPTPosndtheiconpounds of

formul a (1fdrrunch pfiannBeRyeigakaal oM adie b@NsapAEhyUa Dgn Saé d xoapousnds and
salts thereof. Preferred exendin agonist conpounds Qf fornula (I1) include
t hose wher Bi% SR hylelandnes, and; Xz bpr ol Gy 1Val -MotMO5Sr ef erabl y Xaal

is Hs. Agsperd¥{g/,fed &y eNH)OSeacEHPUYNES Shef 8%?’8&@,(ééﬂ>e&\b§1ﬂ1n Xaal is
4-1im dazopropionyl. Preferred are those conpounds of formula (11) wherein
Xaa2 is (;Q:eferred are such compounds of formula (II) wherein Xaa,,

Xaa,,, Xaa,;, and Xaa,; are independently selected from the group

consisting of Pro, homoproline, thioproline and N-

alkylalanine. More preferably, Z, is -NH,.

Preferred compounds of formula (II) include those

wherein X, is Lys Asn, Lys-NH*-R Asn, or Lys-NH'-R Ala where R

is Lys, Arg, C,-C,, straight chain or branched alkanoyl.

Especilally preferred compounds of formula (II) include

Compound Nos. 62-69 [SEQ. ID. NOS. 67-74].

Definitions

In accordance with the present invention and as used
herein, the following terms are defined to have the following
meanings, unless explicitly stated otherwise.

The term “amino acid” refers to natural amino acids,
unnatural amino acids, and amino acid analogs, all in their D
and L stereoisomers if their structure allow such
stereoisomeric forms. Natural amino acids include alanine
(Ala), arginine (Arg), asparagine (Asn), aspartic acid (Asp),
cysteine (Cys), glutamine (Gln), glutamic acid (Glu), glycine
(Gly), histidine (His), isoleucine (Ile), leucine (Leu),
Lysine (Lys), methionine (Met), phenylalanine (Phe), proline
(Pro), serine (Ser), threonine (Thr), typtophan (Trp),
tyrosine (Tyr) and valine (Val). Unnatural amino acids
include, but are not limited to azetidinecarboxylic acid, 2-
aminoadipic acid, 3-aminoadipic acid, beta-alanine, o

aminopropionic acid, 2-aminobutyric acid, 4-aminobutyric



Preferred conpounds of fornmula (11) are those wherein -14Xe¥EMBERLO06

pentyl gl yci ne or Met. 14 NOVEMBER 2006 WD 99/25727 PCTI US98/24210 11
Preferred conpounds of fornmula (11) are those wherein Xaa25 is Trp or Phe.
Accordi ng to WR&83¥ect, preferred are conpounds of fornul aPETPFRERELei n
Xaa6 is Phe or naphthyl al ani ne; Xaa221ps Phe or napht hyl al ani ne; and Xaa23
is lle or Val. More preferably, Z1 is -NH2. According to one aspect,

especially preferred are such_conpounds, of farmul.a (LI erein Xaa3l,
Xaa36, Xaa %nffé“&é?cgpéoﬁﬁdgﬁéﬁge%T")‘/lr}soﬁe cred (%rcnl%ih\égér oup consisting
of Pro, hoamiptaldommt viriicopeali, ng-anthdsaldgdial ariide. 2Maménppehelably, Z2 is
-NH2. Preferred conpounds of fornmula (|!1) j.ncl.ude those .wherein X 1is Lys
Ao Ly 9L At g Yo putie TRER S, vl irmipeLop bRt ket 8e 60 st ai gh
chain or hyadirdathed! kkgnoykiamkspgehal 1y quief enr,eddcanpavpdspobniernula (11)
include Conpound Nos. 62-69 [SEQ ID. NOS. 67- 741n' Definitions In

accor dance@ & dh N e hylgd ¥R nenvEne F ol 2FRE L9 1iSe d NOREPEPALNE e f ol | owi ng

terms are fdaawsqn@v%1tleeh§/9%9¥uMner;e%mh%%ox%&ei@n@%phLcitly stat ed

ot herwi se. The term"amno acid" refers to natudral am no acids, unnatural

am no aci dwydearyraaliseacigodaaregine aldlliarisiediecpnean-L st er eoi somers i f
Itggi L dzt ;ﬁg%ﬂﬁglaq'(al&q‘ggesr“g?me%gm?ﬁ/éf’ﬁ@r ih?—nfe%@&-is@?w&?he?”kﬂo aci ds.
: ginihe (‘Arg), asparagi ne (Asn), aspartic acid
(Asp), cystiiegndydplygineanNneeti® ivaligleut arpbtaeildni®@u), gl ycine
(Ay), his&éé&é¥%d§ﬂ %%Tl%%%k%g9i8§n£éﬁfaé,lﬁ%ﬁ%&ﬂ%l&%?Hé; pipecolic
acid and thioproline. Amino acid analogs include the natural
and unnatural amino acids which are chemically blocked,
reversibly or irreversibly, or modified on their N-terminal
amino group or their side-chain groups, as for example,
methionine sulfoxide, methionine sulfone, S-(carboxymethyl)-
cysteine, S-(carboxymethyl)-cysteine sulfoxide and S-
(carboxymethyl)-cysteine sulfone.

The term “amino acid analog” refers to an amino acid
wherein either the C-terminal carboxy group, the N-terminal
amino group or side-chain functional group has been
chemically codified to another functional group. For
example, aspartic acid-(beta-methyl ester}) is an amino acid
analog of aspartic acid; N-ethylglycine is an amino acid
analog of glycine; or alanine carboxamide is an amino acid
analog of alanine.

The term “amino acid residue” refers to radicals having
the structure: (1) -C(0)~R-NH-, wherein R typically is -
CH(R')-, wherein R’ is an amino acid side chain, typically H

or a carbon containing substitutent; or (2)



Lysine (Lys), nethionine (Met), phenylal anine (Phe), prodNoeemBERQ)06 Seri ne
(Ser), threonine (Thr), typtophan (Trp), tyrosine (Tyr) and valine (Val).
Unnatural amino acids include, but are not |imted to azetidi necarboxylic
acid, 2- anmi WOLRHRT acid, 3-am noadipic acid, beta-al ani nePCTE§8IP00pi oni ¢
acid, 2-am nobutyric acid, 4-am nobuty3yic 14 NOVEMBER 2006 WD 99/ 25727
PCTI US99/ 24210 12 acid, 6-am nocaproic acid, 2-am noheptanoic acid, 2-
am noi sobutyric acid, 3-aninoisbutyr%@ acid, 2-amnopinelic acid,
tertiary-butyl glycine, 2,4-diam noi yric @id, desnosine,
2,2' -diamnopinelic acid, 2,3-diammhopradpionj acid, N-ethylglycine,
N- et hyl aspar agi ne, honoproline, hydro e, all o-hydroxylysine,
3- hydroxyprol i ne, 4- hydroxyproline, Nsodes ine, allo-isoleucine, N
met hyl al ani ne, N-net hyl gl yci ne, N-netRylisol etici ne, N nethyl pentyl gl yci ne,
N- net hyl val i ne, napht hal ani ne, norvalPine, norleucine, ornithine,
pentyl gl yci ne, pipecolic acid and thioproline. Am no acid anal ogs i ncl ude
the natural and unnatural am no acids which are chenmi cally bl ocked,
reversi bl yhereinrgves si ply, o3 megirkisedt ongt tiee radedelindmrboayilie gr oup or
their side-c¢hain groups, as, for exanple, nethionine sulfoxide, nethionine
sul fone, 3St€ar BERYHRE YT RIRGFAiCnEC18. TeE+ DRSSt TRA9Cdy&lei-ne sul f oxi de
and S- (car boxy¥get hyin -y N&eFelrkaneto Therd £f Mn B AGIh #@hog” refers
to an amno acid wherein either the C-termnal carboxy group, the
N-t er mi naPrIaRi Aot 3 bemt Drs i ésc Raiki Lf aﬁ%%r&?fjgr%pwfgs FEeRS chemical |y
codi fied {orangbhes SMDCi{ONAli i QvButFe! pRXAIPISLy AP ixha
aci d- (beta-nmethyl ester) Is an amno acid

including 4 and advantageously one or two carbon atoms. Such

groups may be straight chain or branched chain.

“Pharmaceutically acceptable salt” includes salts of the
compounds of the present invention derived from the
combination of such compounds and an organic or inorganic
acid. In practice the use of the salt form amounts to use of
the base form. The compounds of the present invention are
useful in both free base and salt form, with both forms being
considered as being within the scope of the present
invention.

In addition, the following abbreviations stand for the
following:

“ACN” or “CH.CN” refers to acetonitrile.

“Boc”, “tBoc” or “Tboc” refers to t-butoxy carbonyl.

“DCC” refers to N,N’-dicyclohexylcarbodiimide.

“Fmoc” refers to fluorenylmethoxycarbonyl.

“HBTU” refers to 2-(1H-benzotriazol-l-yl)-
1,1,3,3,-tetramethyluronium hexaflurophosphate.

“HOBt” refers to l-hydroxybenzotriazole monohydrate.

“homoP” or hPro” refers to homoproline.

“"MeAla” or “Nme” refers to N-methylalanine.

“naph” refers to naphthylalanine.



anal og of aspartic acid; N-ethylglycine is an am no aci @4 NéewEMBERQD06T! YCI NE;
or al anine carboxam de is an amno acid analog of alanine. The term "am no
acid residue" refers to radicals having the structure: (1) -C&O-R—NH—,
wherein R typVOMRE2Ts - CH(R )-, wherein R is an anmino aci §C¥USSPWi n,
typically H or a carbon containing substitutent; or (2) 14 NOVEMBER 2006
WO 99/ 25727 PCT/ US96124210 13 CHA L~0 N wherein pis 1, 2 or 3
representing thg etidinhecarb | i acid, oline or pipecolic acid

resi dues, respec‘f?'\zle?ﬁ/.pdl}we trg%x | gﬁe?‘eng%%(gh%]dlet'o herein in connection

W th organic ratBest srefiends as alekyhagyobpsylelydvase such groups with up to
and including apout 6, preferably up to and, including 4 and advantageously
one or two car boh?Roner SR é%cfﬁ% Frﬁygrbjeogﬁqlaﬁrbe}“rt chai n or branched
chai n. " Phar macesiysal dar 3G ept @bhgdgakﬁﬁrépm&des salts of the conpounds
of the present jnvention derived fromthe conbination of such conpounds and
an organic or intAYRhikeiers d° PnhyeEaerYRECHE use of the salt form anounts
to use of the Yase fUBLsThS W@Q?@g§yginé he present invention are useful
in both free base and salt form wiih both fornms being considered as being
Wi thin the scopeNR¥GT eefnrssdgt N-pAkEhPeowy L9 vadd tion, the fol | owi ng
abbrevi ations stand for the followng: "ACN' or "CH3CN' refers to
acetonitrile. "Boc", "tBoc" or "Thoc" refers to t-butoxy carbonyl.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 depicts the amino acid sequence for exendin-3
[SEQ. ID. NO. 1].

Figure 2 depicts the amino acid sequence for exendin-4
[SEQ. ID. NO. 2].

Figure 3 depicts the amino acid sequence for GLP-1[7-
36]NH, (GLP-1) [SEQ. ID. NO. 3].

Figure 4 depicts the amino acid sequences for certain
compounds of the present invention, Compounds 1-61 [SEQ. ID.
NOS. 5 to 65].

Figure 5 depicts the effect on lowering blood glucose of
various concentrations of Compound 3 [SEQ. ID. NO. 7].

Figure 6 depicts the effect on gastric emptying of
various concentrations of Compound 2 [SEQ. ID. NO. 6].

Figure 7 depicts a comparison of effects on gastric
emptying of various concentrations of Compound 3 [SEQ. ID.
NO. 71].

Figure 8 depicts a comparison of effects on gastric
emptying of various concentrations of Compound 10 [SEQ. ID.
NO. 14].

Figure 9 depicts a comparison of effects on gastric

emptying of various concentrations of Compound 13 [SEQ. ID.
NO. 17].



"DCC' refers to N, N -dicycl ohexyl carbodiimde. "FYnoc"i4mnvainBE©2006

fl uorenyl net hoxycarbonyl. "HBTU' refers to 2-(1H benzotriazol-I-yl)-

1,1, 3, 3,-tetranet hyl uroni um hexaf | urophosphate. "HOBt" refers to

1- hydr oxyben%80?2¥20l e nonohydrate. "honoP" or hPro" refer BCT/ESHEAYPr ol i ne.
"MeAl a" or "Nme" refers to N-nethyl alignine. "naph" refers to
napht hyl al ani ne. 14 NOVEMBER 2006 WO 99/25727 PCT/ US98/ 24210 14 "pG' or
pdy" refers to entyl | ycine. "tBuG' refers to tertiary-but l.yci ne.

DT op Cor ' ¢ gttt S8 R IERFopPSI PREnS ASHq pepinces E5 3SRV GRbRy pr o | ne
"4Hyp” reé@ﬁ;sodrmé Jw&wmé@bhaem A ort efodnp duddNnalsky gl ¥cispe " NAPG'
refers to N al kyl pent yci ne. BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
depicts t bef Tﬂﬁ%& #é %@queﬁéé ‘for exendin-3 [SEQ ID. NO 1]. Figure 2
depicts the am no acid sequence for exendin-4 [SEQ ID. NO 2]. Figure 3
depicts the am no acid seouence for GLP—l 7- 36 NH2 GLP—l) [SEQ ID. NO
3]. Figure 4 depict PHIAILAR BESGRIAT (i i FIAWENZIONi n  conpounds of the
present invention, Conpounds 1-61 [SEQ NOS. 5 to 65]. Figure 5 depicts
the effect on Iomerlng bl ood gl ucose of various concentrations of Conpound
3 [SEQ |ID. NAccgrdimigyioe tbedppreent t rvarftfigsn, owogasiedi erenpt yi ng of

compounds of the formula (I) [SEQ. ID. NO. 4}:

Xaa, Xaa, Xaa, Gly Xaa, Xaa, Xaa, Xaa, Xaa, Xaa,g
Xaa,; Xaa,, Xaa,; Xaa,, Xaa,; Xaa,; Xaa,; Ala Xaa,, Xaa,
Xaa,; Xaa,, Xaa,; Xaa,, Xaa,, Xaa,; Xaa,, Xaa,;—Z,; wherein
Xaa, is His, Arg or Tyr:

Xaa, is Ser, Gly, Ala or Thr;

Xaa, is Asp or Glu;

Xaa, is Ala or Thr;

Xaay is Ala, Phe, Tyr or naphthylalanine;

Xaa, is Thr or Ser;

Xaag is Ala, Ser or Thr;

Xaa, is Asp or Glu;

Xaa,, is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaa,; is Ala or Ser;

Xaa,, is Ala or Lys;

Xaa,; is Ala or Gln;

Xaa,, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaa,; is Ala or Glu;

Xaa;s is Ala or Glu;

Xaa,, i1s Ala or Glu;

Xaa,q, is Ala or Val;

Xaa,, is Ala or Arg;

Xaa,, is Ala or Leu;

Xaa,, is Phe, Tyr or naphthylalanine;



vari ous concentrations of Conpound 2 [SEQ ID. NO 6]. 1/@vEMBFRAGR Cts a
conparison of effects on gastric enptying of various concentrations of
Compound 3 [SEQ ID. NO 7]. Figure 8 depicts a conparison of effects on
gastric enpWMa¥Es®Bf various concentrations of Conpound 10 [PSEQS%/23210 NO,
14]. Figure 9 depicts a conparison ofjgffects on gastric enptying of
various concentrations of Conpound 13 [SEQ ID. NO 17]. 14 NOVEMBER 2006
WO 99/ 25727 PCT/ US98/ 24210 _15 Figure 10 depicts the a 'n? aci d sequences
for certai¥#@zxdifpdditds V8 'tﬁgupr’%%'éwlq 'or‘ff’ré(iﬁﬁﬁglﬁa Ko6i"€62 - 69
[SEQ ID. NOS. c87Metf4]. DETAI LED DESCRI PTI ON OF THE | NVENTI ON According to
t he present invention, provided are conpounds of the formula (1) [SEQ 1ID.
NO 4]: Xd@R:Xd&2 Pk3a3CdlyoXaB5Kaab6 Xaa, Xaae Xaa9 XaalO Xaall Xaal2 Xaal3

Xaal, XaalaXaglb afaal rrpl apXeald, Xaald  p¥aadl . XaadeXaa23 Xaa24 Xaa25 Xaa2b6
Xaa2l Xaa28-21; wherein Xaal is Hs, Arg or "Tyr; Xaa2 is Ser, Ay, A a or

Thr; XaaZXaass AspAde QruleXaa5 is Ala or Thr; Xaa6 is Ala, Phe, Tyr or
napht hyl alkani nq;s 2Xaag, g, ,0r or Ser; Xaae is Ala, Ser or Thr; Xaa9 is Asp
or du; Xaa%@7 is A 8 “Ceu’(le, val, pentyl gl yci ne or Met;

Xaa,; is Ala or Asn;

Z, is-OH,

~NH,

Gly-2,,

Gly Gly-2,,

Gly Gly Xaa;,—-Z,,

Gly Gly Xaa,;, Ser-2Z,,

Gly Gly Xaa,;, Ser Ser-Z,,

Gly Gly Xaa,;; Ser Ser Gly-Z,,

Gly Gly Xaa,; Ser Ser Gly Ala-Z,,

Gly Gly Xaa,, Ser Ser Gly Ala Xaasq«—2,,

Gly Gly Xaa,;, Ser Ser Gly Ala Xaa,; Xaas;—Z, or

Gly Gly Xaa,; Ser Ser Gly Ala Xaa,;q Xaas, Xaazg—Z,;

Xaa,;,, Xaa,,, Xaaj, and Xaa,;; are independently Pro,

homoproline, 3Hyp, 4Hyp, thioproline,

N-alkylglycine, N-alkylpentylglycine or

N-alkylalanine; and

Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa,, Xaa,, Xaa,,
Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,,, Xaa;;, Xaa,s;, Xaay;, Xaa,,, Xaa,y,
Xaa,,, Xaa,,, Xaa,;,, Xaa,,, Xaa,, and Xaa,, are Ala. Also within
the scope of the present invention are pharmaceutically
acceptable salts of the compounds for formula (I) and
pharmaceutical compositions including said compounds and
salts thereof.

Preferred N-alkyl groups for N-alkylglycine, N-
alkylpentylglycine and N-alkylalanine include lower alkyl



Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal3 is Al a eiNnO¥EMBRRfohd 1S
Al a, Leu, Ile, pentylglycine, Val or Met; Xaal5 is Ala or Qu; Xaal6 is Ala
or u; Xaal, is Ala or Qu; Xaal9 is Al a or Val ;  Xaa20 |s Al a E‘é{i
Xaa2l is Ala Moﬂ%{f 27%aa22 is Phe, Tyr or napht hyl aI ani ne; %@% 2006
WO 99/ 25727 PCT/ US99/ 24210 16 Xaa23 ist1le, Val, Leu, pentyl gl yci ne,
tert-butylglycine or Met; Xaa24 is Ala, Qu or Asp; Xaa25 is Ala, Trp, Phe,

Tyr or naph 1S +Al L , I Lys; Xaa28 is
Aaor Asn: &Pé{uﬁé %éﬁraﬁ?%@ 1 t'g‘ Qb%ﬁt @ucafi?d?}?éﬂyo?nép‘y%)%%?)l 2 'y dy

Xaa31l Ser - ZE?ef@@bJGY y°@(a]a3l’9 Seucasbpnzanom@ y 9 it akde3 T ogmouggls Glfy 72, Qy
Gy Xaa3l Sgfrmgfa Q) Ak GnbsE Ya&REPE: S8 1o xApl <A 3 %3236- 22,

(“Compounds 1-61,"” respectively) [SEQ. ID. NOS. 5 to 651, as
well as those corresponding compounds identified in Examples
70 and 71.

Preferred such exendin agonist compounds include those
wherein Xaa, is His or Tyr. More preferably Xaa, is His.

Preferred are those such compounds wherein Xaa, is Gly.

Preferred are those such compounds wherein Xaa,, is Leu,
pentylglycine or Met.

Preferred such compounds are those wherein Xaa,, is Trp
or Phe.

Preferred compounds of formula (I) are those where Xaag
is Phe or naphthylalanine; Xaa,, is Phe of naphthylalanine and
Xaa,, is Ile or Val.

Preferred are compounds of formula (I) wherein Xaa,,,
Xaa,,, Xaa,;, and Xaa,, are independently selected from Pro,
homoproline, thioproline and N-alkylalanine.

Preferably Z, is -NH,.

Preferable Z, is -NH,.

According to one aspect, preferred are compounds of
formula (I) wherein Xaa, is His or Tyr, more preferably His;
Xaa, is Gly; Xaa, is Phe or naphthylalanine; Xaa,, is Leu,
pentylglycine or Met; Xaa,, is Phe or naphthylalanine; Xaa,, is
Ile or Val; Xaa,,, Xaa,,, Xaa,, and Xaa,, are independently
selected from Pro, homoproline, thioproline or N-
alkylalanine. More preferably Z, is -NH,.

According to an especially preferred aspect, especially
preferred compounds include those of formula (I) wherein:
Xaa, is His or Arg; Xaa, is Gly or Ala; Xaa, is Asp or Glu;
Xaa;, is Ala or Thr; Xaa, is Ala, Phe or nephthylalaine; Xaa, =

is Thr or Ser; Xaa, is Ala, Ser or Thr; Xaa, is Asp or Glu;



Ay Ay Xaa3l Ser Ser Ay Ala Xaa36 Xaa3,-Z2 or dy 4 ywixandFMEER200er Gy
Al a Xaa36 Xaa3, Xaa3B-Z2; Xaa3l, Xaa36, Xaa3, and Xaa30 are independently
Pro, honopraline,  3Hyp, 4Hyp, thioproline, N alkylglycine,

N-al kyl pent yI YPY¥25¥ or  N-al kyl al anine; and z2 is -OH or - NPETUSY3¢1\ed
that no nore than three of Xaa3, Xaa5, 1%Xaa6, Xaa8, XaalO, Xaall, Xaal2,
Xaal3, Xaal4, Xaal5, Xaal6, Xaal ?, Xaal9, Xaa20, Xaa2l, Xaa24, Xaa25,

Xaa26, Xaaz, _and _X3328 are Ala. Al W thin ,the scope_of the present

i nvention écraé-’llbﬁasr ?r‘ggéu?fagaﬁyp%@tc’és%l%qlenGSaIxfa?“oflst E‘gaCSﬁpgﬁﬁdsg?%’r’ for mul a
(1) and pHar meaeoki tgpk; cCxanQESisiANS omcdlugi Xgasaid adapousdsoand salts
thereof. Preferred N:alky roups_for N-al kyl gl yci,ne, .N- al kyl pentyl gl yci ne
and| N i ky PERSRLALYPAEF o> Fovks BRI T UNOTRRRERSSD08 oAby 2895

PCTI US98/ 2431@1alérgcRupsxaagf es ally of vhit;0xabguti s6acar benagagpngaajjor e
preferably of 1 to 4 _carbon atons. Suitable conpounds of fornula (1)

i ncl ude t hdSe?il@eRti FRRd FrrExIRpIRR Ok RPREhEdABRRRS/ 1X8%::" 1felbRct i vel y)

[SEQ ID. NS o2 terfSbut@fgly®ide 2Xaa)0S@ A9k! €8PANELE NAsE ONRLANdSs
identified in Exanpl es 0 and 71. Preferred such exendi n agoni'st conpounds
i ncl ude thé3@: WHBrernPh@anXda: Hs Aka BE Levpr Eapref&r AbRyoXabis| sKads.

SUch compouida angs e ed o Poa, Mo eiaron b gt B ed such

conpounds Xee@,t-7eseClthetlel Xa¥gaXed-&£,r@ly Gly Xaa,, Ser Ser-Z,, Gly Gly
Xaa,, Ser Ser Gly-Z,, Gly Gly Xaa,, Ser Ser Gly Ala-Z,, Gly Gly
Xaa,; Ser Ser Gly Ala Xaa,,-Z,, Gly Gly Xaa,, Ser Ser Gly Ala
Xaa,; Xaa,,-Z,, Gly Gly Xaa,, Ser Ser Gly Ala Xaa,, Xaa,, Xaa,,-2Z,;
Xaa,,, Xaa,,, Xaa,,; and Xaa,, being independently Pro
homoproline, thioproline or N-methylalanine; and Z, being -OH
or -NH,; provided that no more than three of Xaa,, Xaa,, Xaa,,
Xaa,, Xaa,,, Xaa,,, Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,,, Xaa,,,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,, and Xaa,, are Ala.
Especially preferred compounds of formula (I) include those
having the amino acid sequence of SEQ. ID. NOS. 6-27
(Compounds 2-23).

According to an especially preferred aspect, provided
are compounds of compound (I) where Xaa,, is Leu, Ile, Val or
pentylglycine, more preferably Leu or pentylglycine, and Xaa,
is Phe, Tyr or naphthylalanine, more preferably Phe or
naphthylalanine. These compounds will be less susceptive to

oxidative degration, both in vitro and in vivo, as well as

during synthesis of the compound.

Also within the scope of the present invention are
narrower genera of compounds having peptides of various
lengths, for example genera of compounds which do not include
peptides having a length of 28, 29 or 30 amino acid residues,
respectively. Additionally, the present invention includes

narrower genera of compounds having particular amino acid



or Phe. Preferred conmpounds of fornula (1) are those whayaoXaGaPBER S9o5he or
napht hyl al ani ne; Xaa22 is Phe of naphthylal anine and Xaa23 is Ile or Val.
Preferred are conpounds of formula (I) wherein Xaa3l, Xaa36, Xaa37 and
Xaa38 are i ndWEN@ERFIy selected from Pro, honoproline, thi QSTAIS$2Hhd
N-al kyl al anine. Preferably Z1 is -NH2. 1Preferable Z2 is -NH2. According to
one aspect, preferred are conmpounds of formula (1) wherein Xaal is H's or

T f er abl Xa 6 is Ph ht hyl
Xhala s LOISHRTIY 1o TG nPonRauBae | o P GO WAl SREne: - xaa23

is Ile or ¥al;NXaaBl;, Xaa36, Xaa3 and Xaa38 are |ndependently sel ected
fromPro, hom)prol ine, thioproline or N alkylalanine. Mre preferably Z1 is
-NH2. According to an especially preferred aspect, especially preferred

conpounds i pgiugRal wse ehyf aeavkaa Ix)aa\qhgg@l Raa, X%l is Hs or Arg; Xaa2 is
Gy or Ala; Xaa3|g Asp o yGIHy g is Ala or. Thr: g(aa6|sA|a Phe or

nepht hyl al af#@n $@ar ¥adg )f?r?uo?{a?‘serxa%a d1s @y Xagy ¥FaiThr: Xaa9 is Asp

or Gu; 14 NVENBER 2006 %0 %94%?7)?Jazpci|3¥33@a243(3a% I8, Xaal0 is Al a, Leu
or pentyl gl yci fe; Xaall®i's a or Ser;°Xaaft i 4 Ala’or Lys Xaal3 is Ala or

G@n; Xaal, is Ala, Leu or pentngIyC| ne; Xaal5 is Ala or Qu; Xaal6 is Al a
or G u; Xa Herdfn Ala or Au; Xaal9 is Ala or Val; Xaa20 is Ala or Arg;
Xaa2l is Ala or Leu; Xaa22 is Phe or naphthyl al anine; Xaa23 is Ile, Val or
tert-butyl gkgei ne; HXaa@d RsgAla, A u or Asp; Xaa25 is Ala, Trp or Phe;
Xaa26 is Ajﬁagrl%eglng%ZAlls Al a or Lys; Xaa26

Xaa; is Asp or Glu;

Xaag; is Ala or Thr;

Xaay, is Ala, Phe or naphthylalanine;

Xaa, is Thr or Ser;

Xaag, is Ala, Ser or Thr;

Xaa, is Asp or Glu;

Xaa,, is Ala, Leu or pentylglycine;

Xaa,; is Ala or Ser;

Xaa,, is Ala or Lys;

Xaa,; is Ala or Gln;

Xaa,, is Ala, Leu or pentylglycine;

Xaa,; is Ala or Glu;

Xaa,¢ is Ala or Glu;

Xaa,; is Ala or Glu;

Xaa,, is Ala or Val;

Xaa,, is Ala or Arg:;

Xaa,; is Ala or Leu;

Xaa,, is Phe or naphthylalanine;

Xaa,; is Ile, Val 6r tert-butylglycine;

Xaa,, is Ala, Glu or Asp;

Xaa,, is Ala, Trp, or Phe;

Xaa,; is Ala or Leu;



is Ala or Asn; Z1 is -OH, -NH' dy-Z2, Ay dy-Z2, Ay GyovEkuagr28i, Gy
Gy Xaa3l Ser-Z2, Gy Ay Xaa3l Ser Ser-Z21 dy Gy Xaa3l Ser Ser dy-2Z2,
Gy Gy Xaa3l Ser Ser Gy Ala-Z2, dy Ay Xaa3l Ser Ser Gy Al a Xaa36-Z22,
Ay Ay Xaa3iVe&YS&r Gy Ala Xaa36 Xaa37-72, Ay Ay Xaa31PSEPS%ERy y Al a
Xaa36 Xaa3, Xaa3B-Z2; Xaa3l, Xaa36, Xa@3, and Xaa36 bei ng independently Pro
honmoprol i ne, thioproline or N-nethylalanine; and Z2 being -OH or -NH2;

provi ded t n a hree of Xaa3, XaaS, Xaa6, XaaS, XaalO, Xaall
Xaal2, Xaa?%%”xgaslr?i‘?gx%glg,ygXaa16, Xaal7, Xaal9, Xaa20, Xaa2l, Xaa24 Xaa25,
Xaa26, XaaXdagndsxadz26oardsmfa. Especially preferred conpounds of fornula
(n) includ% Lhos%H havi ng the am no acid sequence of SEQ ID. NCS. 6-27

( Conpounds 2-3233)_. According to an especially preferred aspect, provided are

conmpounds of corpBynd (1) where Xaal9 is Leu, Ile, Val or pentylglycine,
nor e preferanyGEeg or pentylglycine, and Xaa25 1is Phe, Tyr or

napht hyl al ani ne, ¥ofw preferably Phe or naphthylal ani ne. These conpounds
w1l be | ess susteptiye-t0 oxidative degration, both in vitro and in vivo,
as well as duriﬂg sinthesis of the conmpound. Also within the scope of the
present inventi8hYaPtY ¥2#nofwer genera of conpounds having peptides of
various |engthgiyferyex Igegegera of conpounds whi ch do not include

pepti des having a length of 28, 29 or 30 am no acid residues, respectively.
Addi tional |y, tféYpFe¥efdannd®ntI®imrdz:ncl udes narrower genera of compounds

havi ng particul gfyagi foxaci dsdA MNENBER 2006 WO 99/ 25727 PCT/ US98/ 24210
19 sequences, for” exanpl e, *conpounds of fhe formula (1) [SEQ ID. NO 4]:

Gly Gly Xaa,, Ser Ser Gly Ala-Z,,
Gly Gly Xaa;, Ser Ser Gly Ala Xaasq—2Z,,
Gly Gly Xaa,, Ser Ser Gly Ala Xaa,;; Xaa;;—Z, or Gly Gly
Xaa;, Ser Ser Gly Ala Xaa,;; Xaa,;, Xaas—2,;
Xaa,,, Xaa,,, Xaaj; and Xaa,, are independently selected
from the group consisting of Pro, homoproline,
thioproline and N-methylylalanine; and
Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa;, Xaaq, Xaag,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,, Xaa,;, Xaa,,, Xaa;;, Xaa,,, Xaa,y,
Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,, and Xaa,; are Ala; and

pharmaceutically acceptable salts thereof.

Also provided are compounds of the formula (II) [SEQ.
ID. NO. 66]: |

5 10
Xaa, Xaa, Xaa, Gly Xaa, Xaa, Xaa, Xaay Xaa, Xaa,

Xaa,, Xaa,, Xaa,; Xaa,, Xaa,; Xaa,, Xaa,; Ala Xaa,;, Xaa,

Xaa,, Xaa,, Xaa,; Xaa,, Xaa,; Xaa,s X, —Z,; wherein

Xaa, is His, Arg or Tyr or 4-imidazopropionyl;
Xaa, is Ser, Gly, Ala or Thr; -

Xaa; is Asp or Glu;



Xaal Xaa2 Xaa3 Gy XaabXaa6 Xaa, Xaa9 Xaa9 XaalO Xaall pfamhdMBER Docaals
Xaal5 Xaal6 Xaal, Ala Xaal8 Xaal9 Xaa20 Xaa2l Xaa22 Xaa23 Xaa24 Xaa25 Xaa26
Xaa27 Xaa26-Z1; wherein Xaal is His or Arg; Xaa2 is Ay or Ala;, Xaa3 is
Asp or Au; WQ4%23737 Ala or Thr; Xaa6 is Ala, Phe or napht hyPaFARP8R4210 Xaa,
is Thr or Ser; Xaa8 is Ala, Ser or Thr2l Xaa9 is Asp or Qu; XaalO is Al a,
Leu or pentylglycine; Xaall is Ala or Ser; Xaal2 is Ala or Lys; Xaal3 is
Ala or dn;,_Xaal, .S A a,.Leu or pentylglycine; Xaal5 is Ala or Gu; Xaal6
is Ala or éfé?q' Y CFSTR%é or Au; Xaal9 is Ala or Val; Xaa20 is Ala or
Arg; Xaa2Xaag iM Alar, Pbe, Xga2drisapiehydraeaphiehyl al ani ne; Xaa23 is |le,
Val or terg-butylgl cine,. Xaa2, is Ala, GQu or Asp, Xaa25 is Ala, Trp, or
Phe; Xaa262Fs A & Gr Aed® 14 NOVEMBER 2006 WO 99125727 PCT/ US98/ 24210 20

Xaag is Ala, Ser or Thr;
Xaa, is Asp or Glu;
Xaa,, is Ala, Leu, Ile, Val, pentylglycine or Met;
Xaa,;; is Ala or Ser;
Xaa,, is Ala or Lys;
Xaa,;; is Ala or Gln;
Xaa,, is Ala, Leu, Ile, pentylglycine, Val or Met;
Xaa,, is Ala or Glu;
Xaa,; is Ala or Glu;
Xaa,; is Ala or Glu;
Xaa,;, is Ala or Val;
Xaa,, is Ala or Arg;
Xaa,, is Ala, Leu or Lys-NH-R where R is Lys, Arg, C,;-Cy
straight chain or branched alkanoyl or cycloalkylalkanoyl;
Xaa,, is Phe, Tyr or naphthylalanine;
Xaa,; is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met;
Xaa,, is Ala, Glu or Asp;
Xaa,; is Ala, Trp, Phe, Tyr or naphthylalanine;
Xaa,, is Ala or Leu;
X, is Lys Asn, Asn Lys, Lys-NH-R Asn, Asn Lys-NH*-R, Lys-NH®-R
Ala, Ala Lys-NH*-R where R is Lys, Arg, C,-C,, straight chain
or branched alkanoyl or cycloalkylalkanoyl
Z, is -OH,
-NH,,
Gly-2,,
Gly Gly-2Z,,
Gly Gly Xaa;-2,,
Gly Gly Xaa,, Ser-Z,,



Xaa2l is Ala or Lys; Xaa28 is Ala or Asn; Zl1 is -OH, -AWNDYEMEBRZB Gy
Ay -Z2, dy dy Xaa3l-Z2, dy Gy Xaa3l Ser-Z21 dy dy Xaa3l Ser

Ser-Z21 Qy 31 Ser Ser Ay-Z2, dy dy Xaa3l Ser Se Al a-72,
Gy Gy Xaa?lvséésfjgg r dy Ala Xaa76-Z2, Gy @y Xaa3l Ser Seéc‘@"%(fsf&l‘ngXaaBG
Xaa31l-Z2 or Ay @y Xaa3l Ser Ser dy2Al a Xaa36 Xaa3, Xaa38-Z2; Xaa3l,
Xaa36, Xaa3, and Xaa38 are independently selected fromthe group consisting

of Pro, honoprokipeg)yt i oproti ngeand N-nethylylalanine; and Z2 is -CH or
-NH2; provided that no nore than thrée of Xaa3, Xaa5, Xaa6, Xaae, Xaalo,
Xaall, Xaal2, X&ay3¢lxa¥azs S@ml1Er Xdat6:r Xaal" Xaal9, Xaa20, Xaa2l, Xaae"

Xaa25, Xaa28, , a2 r ; _-pharmaceutically acceptabl e
salts thereof. X%?Efg?%%%é %I?ese%féln(% u%’gg g?’ the formula (I1) [SEQ ID.

NO. 66]: 5 10 KazlGXupaRax@aSedSeXddly XdabXXag-Zxaae Xaa9 XaalO Xaall Xaal2

Xaal3 Xaal, Xaa 16, Xaal, Al a Xaal9 Xaa20_ Xga2l Xaa2?2 Xaa23 Xaa24 Xaa25
Xaa28 X1 -Z1; wégyza(?%y EE U ilgée i%‘r 2’%’ g)iaT)%Paifr gﬁ?i”m%élaoz%propi onyl; Xaa2 is
Ser, Ay, Al a oGl¥hGly-XaxXgaSet SSASGIY ABauXaa,, Xaa,;, Xaaz—2Z,;

wherein

Xaa;,, Xaass, Xaa,;; and Xaa;, are independently

selected from the group consisting of Pro,

homoproline, 3Hyp, 4Hyp, thioproline,

N-alkylglycine, N-alkylpentylglycine and

N-alkylalanine; and

Z, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa,, Xaay, Xaag,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,q, Xaa,,
Xaa,,, Xaa,,, Xaa,,, and Xaa,, are Ala. Also within the scope of
the present invention are pharmaceutically acceptable salts
of the compound of formula (II) and pharmaceutical
compositions including said compounds and salts thereof.

Preferred exendin agonist compounds of formula (II)
include those wherein Xaa, is His, Tyr or 4-imidazopropionyl.
More preferably Xaa, is His.

Preferred are those compounds of formula (II) wherein'
Xaa, is 4-imidazopropionyl.

Preferred are those compounds of formula (II) wherein
Xaa, is Gly.

Preferred compounds of formula (II) are those wherein
Xaa,, is Leu, pentylglycine or Met.

Preferred compounds of formula (II) are those wherein
Xaa,; is Trp or Phe.

According to one aspect, preferred are compounds of
formula (II) wherein Xaa; is Phe or naphthylalanine; and Xaa,,

is Phe or naphthylalanine; and Xaa,; is Ile or Val. More



14 NOVEMBER 2006 WO 99/ 25727 PCTI US98124210 21 Xaa5 119 N&OVEMEERIID¢ Xaab is
Al a, Phe, Tyr or naphthylalanine; Xaa, is Thr or Ser; Xaae is Ala, Ser or

Thr; Xaa9 i s Qr Qu; XaalO is Ala, Leu, Ile, Val, pentylalycine or Mt;
Xaall is Al a™ 'r%%&—?? Xaal2 is Ala or Lys; Xaal3 is Ala or écﬁn}é%%o S

Ala, Leu, lle, pentylglycine, Val or M8t; Xaal5 is Ala or Au; Xaal6 is Al a
or Qu; Xaal7 is Ala or Qu; Xaal9 is Ala or Val; Xaa20 is Ala or Arg;

Xaa2l is Jka%i: - NH R wh i S - Ar = Cl | ght chain
or br anchéﬂjdf,%? anol;%' (SLZIXS-LC%NN(I)-IEI ky%%%(ll;énl&% ;lt% Xaa2 ngéEhe,QSFf?/%{%%gy
napht hyl al préfryredal® issichl eompahndseof framudlagl (Idi) n@hetrerin- Bagyl, gl yci ne

or Met; X i a, 0 - i v o €. Tyr,_.or
napht hyl aﬁg%li3ﬁ’e;sx£%€éa ;%aé,;if leger ﬁ%%ggjgpglgy%e%%F&Asfnr?_ysﬁhiygsr-w -R
Asn, Asn Lysadd$tiRg lofs-Pd,- Romébaolihe, LyisidddelRnshend R-is Lys, Arg,
CL-CLO straj ght, chAM) . Ohce?eled gLkaoyl Qi cyel oal kylal kanoyl 21 s - CH

Preferred compounds of formula (II) include those
wherein X, is Lys Asn, Lys-NH°-R Asn, or Lys-NH°-R Ala where R
is Lys, Arg, C,-C,, straight chain or branched alkanoyl.
Preferred compounds of formula (II) include Compound Nos. 62-

69 [SEQ. ID. NOS. 67-74].

The compounds referenced above form salts with various
inorganic and organic acids and bases. Such salts include
salts prepared with organic and inorganic acids, for example,
HC1l, HBr, H,SO,, H,PO,, trifluoroacetic acid, acetic acid,
formic acid, methanesulfonic acid, toluenesulfonic acid,
maleic acid, fumaric acid and camphorsulfonic acid. Salts
prepared with bases include ammonium salts, alkali metal
salts, e.g. sodium and potassium salts, and alkali earth
salts, e.qg. calcium and magnesium salts. Acetate,
hydrochloride, and trifluoroacetate salts are preferred. The
salts may be formed by conventional means, as by reacting the
free acid or base forms of the product with one or more
equivalents of the appropriate base or acid in a solvent or
medium in which the salt is insoluble, or in a solvent such
as water which is then removed in vacuo or by freeze-drying
or by exchanging the ions of an existing salt for another ion

on a suitable ion exchange resin.

Utility
The compounds described above are useful in view of
their pharmacological properties. In particular, the

compounds of the invention are exendin agonists, and possess



Ady-72, dy dy-Z2, dy Ay Xaa31l-7Z2, dy Ay Xaa3l Sers-MMEMHERENENVBER
2006 WD 99/25727 PC /US9S/ 24210 22 Ay Gy Xaa3l Ser Ser-Z21 dy Qy
Xaa31l Ser Ser Ay-Z2, dy Gy Xaa3l Ser Ser Ay Ala-Z2, dy dy Xaa3l Ser
Ser dy Al a )&9?@3%57, Ay Ay Xaa3l Ser Ser Ay Al a Xaa36 XaRSTUSBHPI0 gy
Ay Xaa3l Ser Ser Ay Al a Xaa36 Xaa3i Xaa3B-Z2; wherein Xaa3l, Xaa36, Xaa3,
and Xaa38 are independently selected fromthe group consisting of Pro,

honoprol i ne J ioprol i . i,Ne,. vyl pent yl gl yci ne
and N-al ky?%‘?iajynl&rye;@ya%c?e%%si go- bﬁag%ag%—%%%%v%@g&%tlﬁg %hg ﬁ‘%r Eagﬁan t hree
of Xaa3, XogdstaaEmptadeg, XsatidxXaedd  bXadlk? ab{ddly, t¥azeducXapdSt-Xaal6,
Xaal7, Xaa19ra X%iaazlg’ lu)éaqszel, )éaggﬁ nXa5125 land Xaa26 are Ala. Also within

t he scope F2HHE prEsEnt S nven |0?‘i aIPemr[ﬁ‘lasr'naceutical | y acceptable salts

of the conpound THe faomptumdEl bf ahd pheseme eitivedaliont @reosskifabsihnghudi ng
sai d compounds and salts .thereqof. Preferred exendin agoni st conpounds of
formila (I1VACES ARHAD J2 RAPBFAE K IETIOd] L£OTrymIBRLASPHLBRYBbr opi ony!

More pref ergldyd Xanlarnd dHlendiRr aG6hi8€s af & tdiespleopowmednocat saenuka (11)
wherein Xaal is 4-im dazopropionyl.
those described in Examples A-E below.

Preparation of Compounds

The compounds of the present invention may be prepared
using standard solid-phase peptide synthesis techniques and
preferably an automated or semiautomated peptide synthesizer.

Typically, using such techniques, an a-N-carbamoyl protected
amino acid and an amino acid attached to the growing peptide
chain on a resin are coupled at room temperature in an inert
solvent such as dimethylformamide, N-methylpyrrolidinone or
methylene chloride in the presence of coupling agents such as

dicyclohexylcarbodiimide and 1l-hydroxybenzotriazole in the
presence of a base such as diisopropylethylamine. The a-N-
carbamoyl protecting group is removed from the resulting
peptide-resin using a reagent such as trifluorocacetic acid or
piperidine, and the coupling reaction repeated with the next
desired N-protected amino acid to be added to the peptide
chain. Suitable N-protecting groups are well known in the
art, with t-butyloxycarbonyl (tBoc) and
fluorenylmethoxycarbonyl (Fmoc) being preferred herein.

The solvents, amino acid derivatives and
4-methylbenzhydryl-amine resin used in the peptide
synthesizer may be purchased from Applied Biosystems Inc.
(Fogter City, CA). The following side-chain protected amino
acids may be purchased from Applied Biosystems, Inc.: Boc-
Arg({(Mts), Fmoc-Arg(Pmc), Boc-Thr(Bzl), Fmoc-Thr(t-Bu), Boc- h
Ser (Bzl), Fmoc-Ser(t-Bu), Boc-Tyr(BrZ), Fmoc-Tyr (t-Bu), Boc-



Preferred are those conpounds of forrmula (I1) wherein Xa@¥BveBEHR 3006
Preferred conpounds of formula (11) are those wherein Xaal4 is Leu,

pentyl glycine or Met. Preferred conpounds of formula (I1) are those wherein
Xaa25 is Trp™9BAE’ According to one aspect, preferred are BIRBHAELL of
formula (11) wherein Xaa6 is Phe or na&phthyl al ani ne; and Xaa22 is Phe or
napht hyl al ani ne; and Xaa23 is Ile or Val. Mre 14 NOVEMBER 2006 WD 99/ 25727

PCT/ US98/ 2471001 23 Pralel 8hbXpod] | Spsdtr,, @@W,diﬁ%c%}%}g’?%-ﬁﬁzreﬁiv%%éL

especially “ preferred are cohpounds o ormul a wher
Xaa36, Xad3i/s €t )XadF3®cadeni(fdepensedt FhgosatlectThd )f.r oBoth8igBOM) wansi sting
of Pro, hanoprol

ne .oprqline . N-_al kyl al_ani ne, r referds, Z2 is
-NH2. Prefer rpe%cch(?r%agfmgg 0 pPg%ﬁglnglﬁ}ﬁatef cl &glg’t ﬁgsggcﬁﬁg'r gpﬁ'Xl is Lys
Asn, Lys- NtTeofraiste, @A)LysabisoRe Al @imdnetiyel 1 fiislel,y pheAbgy, Cl- C10 strai ght
chain or bragnche | . kanoyl . referred co unds of farnul a [.) .inhclude
Conmpound No .aﬁﬁég ﬂ:SEéPdIEFIREﬁﬁs?ék'ﬂEgP%*héiggﬁﬁﬁﬁnEEOWeéi?%hﬁgd above
form sal t scivdriivalardcwipanyl MHLJRALRe@NANDY Jamic dgodticaBdahaseRemSughssal ts

include salts prepared with organic and inorganic acids, for _exanple, HC1,
HBr, H2SOLYAHSIEPIWY PR ySHBREAEP cHACi Fthide§teZei @CCtE6r AFEdaR R4,

met hanesul {HACinthy el Yareadkiant oG ibherMlRentdghd, (bupBEbGrgie! d and
canphorsul fonic acid. Salts prepared with bases include anmoniumsalts,

al kali nmetRB®) . salts, e.g. sodiumand potassiumsalts, and alkali earth

salts, e.g. Cals%l‘i'g %@1‘15%39@&?&&&“ Q%Eﬁeséc%a%t ®e carried out with an
automatic peptide synthesizer (Model 430A, Applied Biosystems
Inc., Foster City, CA) using the NMP/HOBt (Option 1) system
and tBoc or Fmoc chemistry (see, Applied Biosystems User's
Manual for the ABI 430A Peptide Synthesizer, Version 1.3B
July 1, 1988, section 6, pp. 49-70, Applied Biosystems, Inc.,
Foster City, CA) with capping. Boc-peptide-resins may be
cleaved with HF (-5°C to 0°C, 1 hour). The peptide may be
extracted from the resin with alternating water and acetic
acid, and the filtrates lyophilized. The Fmoc-peptide resins
may be cleaved according to standard methods (Introduction to
Cleavage Techniques, Applied Biosystems, Inc., 1990, pp. 6-
12). Peptides may be also be assembled using an Advanced

Chem Tech Synthesizer (Model MPS 350, Louisville, Kentucky).

Peptides may be purified by RP-HPLC (preparative and
analytical) using a Waters Delta Prep 3000 system. A C4, C8
or Cl8 preparative column (10 u, 2.2 x 25 cm; Vydac,
Hesperia, CA) may be used to isolate peptides, and purity may
be determined using a C4, C8 or C1l8 analytical column (5 u,
0.46 x 25 cm; Vydac). Solvents (A=0.1% TFA/water and B=0.1%
TFA/CH,CN) may be delivered to the analytical column at a

flowrate of 1.0 ml/min and to the preparative column at 15

ml/min. Amino acid analyses may be performed on the Waters



hydrochl ori de, and trifluoroacetate salts are preferred.14 NOvEMEHR 2068y be
formed by conventional neans, as by reacting the free acid or base forns of
the product with one or nmore equivalents of the appropriate base or acid in
a solvent or WMWY in which the salt is insoluble, or in aP§&aIUsEHR2ch
as water which is then renoved in vacugeor by freeze-drying or by
exchanging the ions of an existing salt for another ion on a suitable ion
exchange r%g The conp ounds descrlgsd ﬁbove are useful in view of
their phar 36$C8Vsé?8p%??l%§ CYIP SIS EG) A M2 MPIEHYE: of t he

i nventi on @Feptadeadmayapenhpdtol vl 195 Se3SriohBEVEMBER RPOF0o1 W HI/ 25727
PCTI US98124210 24 activity as agents to regulate gastric notility and to

sl ow gast rild5éapt 3P it Ws eHygewd¥gabpst HaYy abe |45 ¥as izegu@dost - prandi al

glucose le g gﬂggﬂp t hge pLgse e are usefu
inin v.tﬁﬁagXﬁan grséégﬁggﬁt. I C netho%gnfog |%€es??ﬁ%g¥§%iéﬁﬁlexendlns
and exendi MeAdodi: : AGvany nig re Mekdri bed in
Exanpl es A e o] f 0 T u f e present
Cnvent | on ARPLSELEY §é 2383k} oL o sl Eglﬁﬁgﬁﬁhﬁﬁi.ﬁe@nt hesi s

t echni ques cua$9)prefeaablytam oiormirethtoanadysast naptvel Eeptid out

synt hesi zer.. cal | usi ng_such h arba J rotected
ani no acid bé’n&xgﬁaﬁm ﬁBCa’é?%‘g%‘ﬁfch{ﬁfqﬁ ?hgﬁgeﬁr ogf‘ﬂg dg?ﬁ? H%h a
resin are @@g:pho@dpatrfbemeat@m adddiqin Aodideneft cesDhwent such as

di met hyl f or mam de, _N-net hy rrolidinone or nethylepe chloride in the
presence (ﬁlqgﬁgﬁygﬁycgﬁg%t é%ﬁﬁméi esorption ionization analysis using

time of flight detection may be carried out on an Applied

Biosystems Bio-Ion 20 mass spectrometer. Electrospray mass

spectroscopy may be carried and on a VG-Trio machine.
Peptide compounds useful in the invention may also

be prepared using recombinant DNA techniques, using methods

now known in the art. See, e.g., Sambrook et al., Molecular

Cloning: A Laboratory Manual, 2d Ed., Cold Spring Harbor

(1989) . Non-peptide compounds useful in the present

invention may be prepared by art-known methods.

Formulation and Adminigtration

Compounds of the invention are useful in view of their
exendin-like effects, and may conveniently be provided in the
form of formulations suitable for parenteral (including
intravenous, intramuscular and subcutaneous) or nasal,
sublingual, buccal or oral administration. In some cases, it
will be convenient to provide an exendin agonist and another
anti-gastric-emptying agent, such as glucagon, an amylin, or
an amylin agonist, in a single composition or solution for
administration together. 1In other cases, it may be more
advantageous to administer another anti-emptying agent
separately from said exendin agonist. 1In yet other cases, it

may be beneficial to provide an exendin agonist either co-



di cycl ohexyl carbodii m de and 1-hydroxybenzotri azole in thSOVEMBER?0® Of a
base such as diisopropyl ethylam ne. The a-N- carbanoyl protecting group is
renoved fromthe resulting peptide-resin using a reagent such as
trifluoroacetYe4¥ ¥ or piperidine, and the coupling reactiBRI/PEHE4I8d with
the next desired N-protected am no ackd to be added to the peptide chain.
Suitable N-protecting groups are well known in the art, with

t - but yl oxycar t Bac ar | met hoxycar ban noc) _ bei.n
preferred h%r%&g%k?&eggo)ﬁséﬁgafé%%Vﬁlﬁﬁglcol egleglx\ggflggezggégmg agentsg

4- met hyl bersinpdiagl iasuhent edi suilsadl é redrimipephitden Synhhesmaerbemsty e

urchased from | i.ed Bi osyste Inc. .. (Foster. Cit CA)..The follow n

B ey ahai n AOTARREH B AGTCRLERE HARF e ToUECEo8h FBPApTTEd Bi oSy St ors,

I nc.: Boc- iNdQWdshl1FnocsAL galnE ) phBatcBut(Bal)ly Eoveptablé - Banridac-

Ser (Bzl), Fm)c-Ser,gt-Bué, Boc- Tyr(Br 2), F_rmc-T}/]r t-Bu%, Boc 14 NOVEMBER 2006
WO 99/ 2572 ANSCEPB&g8£ 9B bat Hen L@é?(ﬁ-%r, befpd! L%EEB@ rd %%m‘é%f(lsf} ),

Frnoc- G u(t tBdat iEERG- ety S( TRéMI nd AT HaidabeudRda ENDEi &I THY) -E. W.

Boc- Hi s( B may be purchased Trom Appl1ed Biosystens, Tnc. or Bachem Inc.
(Torrance, tinani §6Eeal 8P gl X4 d&d pREF6R:; MebhanBdremiodral and

t hi oani sol eJp1he:8REabReArbE oM A MHd HaptGhesi Cala6PIDARYa kM | waukee, W).
Air Products and Chemcals (Allentown, IBA) supplies HF.” Ethyl ether, acetic
PaFrq ; Sel dq i

acid and rfdEpdddkzengy " béopurahagkbPFranbeFiedhéeisntentidi Eegmeaditn gh,

Fl S 1 |
PA). Solid pL vyt hesi s bg ,Cakri t wth an automatic
pepti de syrg%zlqugf% %k/gg’é? 13 OA,fé’Applilie'd%éi'ggy ?gangy' Inc., Foster City, CA)
usi ng t he NVP/ HOBtppQptisonsdfukyst ethe invention can be provided as

parenteral compositions for injection or infusion. They can,

for example, be suspended in an-inert oil, suitably a
vegetable o0il such as sesame, peanut, olive o0il, or other
acceptable carrier. Preferably, they are suspended in an
aqueous carrier, for example, in an isotonic buffer solution
at a pH of about 5.6 to 7.4. These compositions may be
sterilized by conventional sterilization techniques, or may
be sterile filtered. The compositions may contain
pharmaceutically acceptable auxiliary substances as required
to approximate physiological conditions, such as pH buffering
agents. Useful buffers include for example, sodium
acetate/acetic acid buffers. A form of repository or "depot"”
slow release preparation may be used so that therapeutically
effective amounts of the preparation are delivered into the
bloodstream over many hours or days following transdermal
injection or other form of delivery.

The desired isotonicity may be accomplished using sodium
chloride or other pharmaceutically acceptable agents such as
dextrose, boric acid, sodium tartrate, propylene glycol,
polyols (such as mannitol and sorbitol), or other inorganic
or organic solutes. Sodium chloride is preferred -

particularly for buffers containing sodium ions.



and tBoc or Fnoc chem stry (see, Applied Biosystens UserrsNovwiMBeER 2000r t he
ABI 430A Peptide Synthesizer, Version 1.3B July 1, 1988, section 6, pp.
49-70, Applied Biosystens, Inc., Foster City, CA wth capping.
Boc-peptide-ré‘@??@sil?éy be cleaved with HF (-5C to 0C, 1 hour‘)&’“lsﬁ%”ﬁé"ptide
may be extracted fromthe resin with @8&ernating water and acetic acid,
and the filtrates |lyophilized. The Fnoc-peptide resins nmay be cl eaved

according to st rgl [t | nt rod [ %%ﬁ i ques, Applied
Bi osyst ens, Incém%Q , pély%gz“{pf%fing%%i%gﬁé%ﬁ/qboe a %%egég%%gsenbl ed using
an Advancedph&hencdigcicayint kesiepeabllbbdal t 3PS 350, dwminl saddiltd onKenfltieky) .
Pepti des ma urified by RP-HPLC (preparative d _anal ytical) ing a
Wat ers Del t%ngf%lg %%@es etr}ﬁer ¢4, g@a ok Cp%alerEL aratas eaggleuﬁﬁ‘u%fo , 2.2
X 25 cm Vydae, noftdaspeird agalEh) arayhbecoseent mat ism atte whdpih ddey amd purity

ma be determ ned usi a.C4, C8 or (C18 apal ytical, colum (5.,..0.46 25
Ty SaBlTER a0t FERERGRE RNt SR R AR AR O

del i vered t ghé hehah ddldzfilcaQohsen bt adte 1wyt Py sh.cdlrch@micand to the
preparative colum at 15 m/mn. Amno acid anal yses may be perfornmed on
the Waters FR2RRSEVEEEBT0ET \WBeogPPBISTL P2 |WISG WA PESVeRs ipgcbhtag syst em

and processgemyss N drier Mk idIR R QG 20 pIRpPLd RS JHY ¥g ladr okxapgdl by
vapor - phase acid hydrolysis (115CT 20-24 h). Hydrol ysates may be
deri vat i zedofingsefinhl aAaraihi ofisaAdaPlY RbEhb R qEEsitaies dncdude Thwepies Tag

Vethod: A NeRudhe Afsd¥iANGRA ¢ e%%&&ﬂ?%%%cgrﬁ@nq&d%qld aghidliygigeipp. 1152
i pore Cor poratiorm, ord, )). Fast atom bonbardment anal ysi s
may be carraed Duwtredming Sdwn solpbdl poy at@df aiblsit aCleedther, PA). Mass
Calibrationadministration of higher concentrations of the drug.

Pharmaceutically acceptable salts include acid addition
salts such as those containing sulfate, hydrochloride,
phosphate, sulfamate, acetate, citrate, lactate, tartrate,
methanesulfonate, ethanesulfonate, benzenesulfonate,
p-toluenesulfonate, cyclohexylsulfamate and quinate.
Pharmaceutically acceptable salts can be obtained from acids
such as hydrochloric acid, sulfuric acid, phosphoric acid,
sulfamic acid, acetic acid, citric acid, lactic acid,
tartaric acid, malonic acid, methanesulfonic acid, ethane-
sulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
cyclohexylsulfamic acid, and quinic acid. Such salts may be
prepared by, for example, reacting the free acid or base
forms of the product with one or more equivalents of the
appropriate base or acid in a solvent or medium in which the
salt is insoluble, or in a solvent such as water which is
then removed in vacuo or by freeze-drying or by exchanging
the ions of an existing salt for another ion on a suitable
ion exchange resin.

Carriers or excipients can also be used to facilitate
administration of the compound. Examples of carriers and

excipients include calcium carbonate, calcium phosphate,



may be perforned using cesiumiodide or cesium iodide/ gl4\WoarEMBERCL 6 e
desorption ionization analysis using tinme of flight detection may be
carried out on an A7\p lied Biosystens Bio-lon 20 nmass spectroneter.

El ectrospray WRSY2S gectroscopy may be carried and on a VG TPEHUSH#4HWe.
Pepti de conmpounds useful in the inventizen may al so be prepared using
reconbi nant DNA techni ques usi ng methods now known in the art. See e.g.,

Sanbr ook et alLl nol ear sucgl ogi gg: A Lab rﬁaétoosr Manu% 2d Ed.
Spring Har b6t L) A pfd&2ERpou (RS uICs FUPRES Sregenpres
i nvention nef sh*&zm‘ke,pafeedubxosar Hekhosbi ves hagksl a thor, nwiegtelteblendlls,

Adm ni strati ounds _.of the i tlo ar e ef ul |n\1 Wof their
oo o s B e 2 Ve e RO G TP A, (i at o T Re ST PRF 51
f or mul at i onsrisali da o iftAlongabenphs ehadéiel ¢uli Rpmpoatitavaneds, bent ramuscul ar

and subcut aneous) or nasal subl i ngual , buccal or oral admnistration. In
some cases, a‘?“[‘lnwthre@ebé’oﬁ’&éﬁleéﬁflttBo‘b‘i'%‘i/lJd'eﬂé’rﬁhé%eﬁ&ltﬁaﬁﬁﬁﬁ}l%yand anot her

anti-gastri Pn@fﬂﬁéﬁl%r%qnt subBGRaASods UCAUO NintdanRE il Br , Obradlyanyl i n
agonist, in a si ngl e conposition or solution for admnistration toget her .

In other catemicak Wm;ﬁr@élsﬁ]ﬁﬁ“@alénvalﬁ‘ﬁ%@,;@olbs Qw ty@msAUSPER Lakot her
anti - enptying ag@f‘tdes% dr akehye oM éf“ @keeww c%gl BsStiohd gL her

cases, it nay be bene%%m al to provide an exen oni st eltﬁ§% co 14
NOVEMBER 20161 cRAD gD a5 2 PGI#ISB@&’IQ@Q@t ZSWJCfl’oramuh‘attedloceééphoaeel y with

oLner 9 ucaggd A WIER0RLR A°UnAtel SN et BUGKAD FaPAEDASLLEC o0
i ndi vi dual lyr & tiablwatelrar maagubtcal widaccaptedy e fcaharpaseutically
acceptable emulsifying agents may be employed including, for
example, acacia powder, a non-ionic surfactant (such as a
Tween), or an ionic surfactant (such as alkali polyether
alcohol sulfates or sulfonates, e.g., a Triton).

Compositions useful in the invention are prepared by
mixing the ingredients following generally accepted
procedures. For example, the selected components may be
simply mixed in a blender or other standard device to produce
a concentrated mixture which may then be adjusted to the
final concentration and viscosity by the addition of water or
thickening agent and possibly a buffer to control pH or an
additional solute to control tonicity.

For use by the physician, the compounds will be provided
in dosage unit form containing an amount of an exendin
agonist, with or without another anti-emptying agent.
Therapeutically effective amounts of an exendin agonist for
use in the control of gastric emptying and in conditions in
which gastric emptying is beneficially slowed or regulated
are those that decrease post-prandial blood glucose levels,
preferably to no more than about 8 or 9 mM or such that blood

glucose levels are reduced as desired. In diabetic or

glucose intolerant individuals, plasma glucose levels are



and their fornulation are described in standard fornul ati NOVEMBER i08€S,
e.g., Remngton's Phar maceutical Sciences by EEW Mrtin. See al so Wang,
Y. J. "and Hanson, "Parenteral Formul ations of Proteins and Peptides:
Stability andwog?’?ﬁﬂ i zers," Journal of Parenteral Science aﬁﬁT’%%B%ﬁ%}Pogy,
Techni cal Report No. 10, Supp 42:2S (3®88). Conpounds useful in the

i nvention can be provided as parenteral conpositions for injection or

i nfusion. TheyecaBnanfoh LAl %nd%lﬁla?&sndeg ' Sudh) {081Y; Qldrs S Lably 2

vegetabl e oiI" such as sesane, peanut Ive 0| or ot acceptable
carrier. Pbehefabigl rch@gctax@ %ﬁ@ﬂ@@dhﬂng&nofm@b@rwahralerbld@r exanpl e,

in an !Spt (r)q'i'u%oggf E.g{le uxfné)grb aotbt%li?nH of ﬁgo‘]&}}_lf k?e t:.Qe 4nlzTh
conpositio may be er| o? convent| ona et I 7atd on n| ques, or
may be stehoke finl tlaze eflie IIde a:rorqf(f‘.eicttu&esamyntoaﬂf atkremﬂeartrﬁm:wjerﬁal |y

accept abl e | ary s bst ance s re e t o_approxi mat.e SIO gl caI
condi ti ons¥ gécﬁa% PHF dﬁré‘fl%%ozﬁeﬁflgrl g]é%‘?u@% eg% chI

exanpl e, sedhuﬁrtlaﬁ;atarﬁe/kamid GuReird levtiess. lé\réDrdSHf QlanlmeﬂJerrO)f or
"depot” slowrel ease %ré%aratl on nmay be used so that therapeutically

effective JASGALS BFPE reh P IREE, dBPAVRTRYF i TRT e bl oodst r eam

over many hour ss@ehdgySriddd @Wd¥ IdoRpSdet MBhs 4¥¢ 6gdd AL Gin ARyinfgor m of
delivery. The desired isotonicity may be acconplished using sodium_ chloride

or other pHRaskaEURYRAMIY: kidckpirals SURJERE saBE AR B dsad Gse Weldr il aci d,

sodi um tar pEake, dpgapaélemkgéﬁéc@a,strael %8k 51 { SYCHL eI 0l1,and sorbitol ),
or other inorganic or organic solutes. Sodiumchloride is preferred

parti cul ar kgdfpigedbuf f ers contai ni ng sodi umions. 14 NOVEMBER 2006 WD
99/ 25727 PCT/US@ﬁéZéggébtive daily anti-emptying dose of the compounds

will typically be in the range of 0.001 or 0.005 to about 5
mg/day, preferably about 0.01 or 0.05 to 2 mg/day and more
preferably about 0.05 or 0.1 to 1 mg/day, for a 70 kg
patient. The exact dose to be administered is determined by
the attending clinician and is dependent upon where the
particular compound lies within the above quoted range, as
well as upon the age, weight and condition of the individual.
Administration should begin at the first sign of symptoms or
shortly after diagnosis of diabetes mellitus. Administration
may be by injection, preferably subcutaneous or
intramuscular, or by other routes for example, by oral,
nasal, sublingual or buccal administration. For oral, nasal
or buccal dosages should be increased to about 5-10 fold over
injection dosages.

Generally, in treating or preventing elevated,
inappropriate, or undesired post-prandial blon glucose
levels, the compounds of this invention may be administered
to patients in need of such treatment in a dosage ranges
similar to those given above, however, the compounds are
administered more frequently, for example, one, two, or three

times a day.



28 The cl aimed conpounds can al so be fornulated as pharngressMBEE 10v6
acceptable salts (e.g., acid addition salts) and/or conpl exes thereof.

Phar maceuti cal | }/ accept able salts are non-toxic salts at the concentration
at which t hey2P¥5"24ni ni stered. The preparation of such sal FET/HSg§24210
facilitate the pharnacol ogi cal use by3altering the physical -chem cal
characteristics of the conposition without preventing the conposition from
exerting its phygico og%ﬁa %;ﬁ&iatm oe%md%f 'fSQEHHn%’EF%@ibﬁQnéf' n

physi cal properties inclu owering t melting point to facilitate
transrrucosa;tonmumﬁsstolfatthenpraﬂdnt nimeJaSJattgomhéosel pbtieny depémctidntate the
adm ni stratd o] n atl ) e _dr r eU|caIIy
accept abl e jésaa#{t s S n&%t}’ge gc?}éga%j%l tltgér;h saltihtél 5#9%?? chgg%%én T al hi ng

sul f at e, hydirseatddear,i dbe dpbhosptiatEfestyl faattae agpbabé petieat e, Waicleat e,
tartrate, t hanesul f onat et hanesul f onat e, enes thonate

p-t ol uenesiForAIPOURGE| HHE;{ng%Jr‘T‘ PSiFesu ﬁa gea lé’f‘%c%%ﬁjr%%‘sf’y

accept abl e gyt magaralle bbtaseedtd rtQﬂ‘@a’i'.Cls(iiul%lthraidBiyfdi@@m Ols€asd d,
sul furic acid, phosphoric acid, sulfamc acid, acetic_acid, CItI‘IC aC|d
lactic acid? "[té‘retraﬁ’l‘eétﬁéﬂfateﬁa$‘b‘?ﬁ ARQtdermBriEAESS! f HAFR 3R1%ELSt hane-

sul foni ¢ acjubn @%né@aaéul Eaptte aghdl pdrnttallenasukbept s agiflals and
cycl ohexyl sul fam ¢ acid, and qui ni ¢ acid. Such salts may be prepared by,

for exanpl ®etfedtngst herseee 9% KA 15836~ forms of the product with one
or nore equival enf %s%flsEhf%n éﬂ@é%érﬁiﬁlg}”&% QE:eQth EBvénSoby &ffe OF Medi um

in which the salt is insoluble, or I1n & solvent such as water which is
t hen r enovdplilowiaguExempbgs f axe zinaldeady whd chy degchabgi blge 1erulitohhf an

existing sal t; Q. ARQL DGRt PRl @ StHd AR i k@A EXEOPROENE 884 this
invention should not, of course, be construed as specifically
limiting the invention and such variations of the invention,
now known or later developed, which would be within the
purview of one skilled in the art are considered to fall
within the scope of the invention as described herein and

hereinafter claimed.
EXAMPLE 1

Preparation of Compound 1

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly-
NH, [SEQ. ID. NO. 5]

The above amidated peptide was assembled on 4-(2'-4'-
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.). In

general, single-coupling cycles were used throughout the

synthesis and Fast Moc (HBTU activation) chemistry was



Carriers or excipients can also be used to facilitate adNOVEMBER2000 of the
conpound. Exanples of carriers and excipients include calcium carbonate,

cal ci um phosphat e, 14 NOVEMBER 2006 WO 99/ 25727 PCT/ US98/ 24210 222 arious
sugars such a¥OP¥¥8%e, gl ucose, or sucrose, or types of stBFEHS% é%/ Oul ose
derivatives, gelatin, vegetable oils, 3golyethylene glycols and

physi ol ogi cally conpati bl e solvents. The conpositions or pharmaceuti cal

conpositio Ml : I f t ien dj .

i ntravenous r@%}%ﬁﬁr ?%glrr?;%%g%?g gﬁ%%%ti%[eﬁsr,e%gﬁé%? ﬁ?r gl&%s%gg‘ﬁ%?gor al ly,
topi cal |y, pemnstderamsliny wabuechliéyedrusirgngnpeodaling. Findésired, sol utions
of the above conposi.tion be hi ckened wth a.thickeni agent such as
net hyl cel I%porsoe.ecs(’f"ﬁ&o%ﬂ%%&ﬁ?@%%?%% I?eTPdc & ilgdwfﬁrﬁ]cggFY% r water in
oi |l or oilusihgvat erixtAmry of arweteyvailigiey @f. 2phanaeedhheaityionccept abl e
enul si fying, agents may ,be_enpl oyed_including, for_ exanple, acacia powder, a
non-ioni c sm'%a rt a%‘%t‘fhc,’llleaéoaX THheerjater @n2i B c288rfact ant (such as

al kal i pol yetiherordlaceek suhbates A1) saddaBHRS to€slanddrdl héORdds _
Conpositions useful in the invention are prepared by mixing the ingredients
fol | owi ng geldizadugtiesesretlepragedipdyiiqugs eRarpied Bhesketersed

component s sy, be orsl KRLY; ALXRYS | D& bl andela an, geher shagdar o deyf ce to

produce a concentr at m xture may then be adjusted to
concent r at i arhtriifegedty Biet heeatjuli tdten wafs warcensbitutédckeni ng agent

a0, D051 Dl 20 LETL8 SEOLT o O 1 O30he AELIL S, {9y giig O
dosage uni twdsordbsseivaedningwanteanpunirwofe gpurdxgndan about 75%.
Used in purification steps and analysis were Solvent A
(0.1% TFA in water) and Solvent B (0.1% TFA in ACN).
The solution containing peptide was applied to a preparative
C-18 column and purified (10% to 40% Solvent B in Solvent A
over 40 minutes). Purity of fractions was determined
isocratically using a C-18 analytical column. Pure fractions
were pooled furnishing the above-identified peptide.
Analytical RP-HPLC (gradient 30% to 50% Solvent B in Solvent
A over 30 minutes) of the lyophilized peptide gave product
peptide having an observed retention time of 18.9 minutes.

Electrospray Mass Spectrometry (M): calculated 3408.0; found
3408.9.

EXAMPLE 2

Preparation of Compound 2

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn-NH, [SEQ.
ID. NO. 6]



agonist, with or without another anti-enptying agent. ideowpaBERealsl vy
effective anobunts of an exendin agonist for wuse in the control of gastric
enptying and _in conditions in which gastric enptying is benefic sl owed
or regul at ed Y&P#5{Hose that decrease post-prandial bl ood gmfg&%%%%
preferably to no nore than about 8 or 3 nM or such that blood glucose
level s are reduced as desired. In diabetic or glucose intolerant

ndi vi dual s, plANRBbUEONRIRYELS St ik NMEVEER-R0060 W 991 28727

PCT/ US98/ 24210 30 higher than in normal individuals. In such individuals,
benef i ci al dipefure¥RhanysHBOCHhi ng"amingyeshydr andirdlersixobd  ghecoaridevel s,
TRy 08 OPtALARc At Wi DR J16E 0 ER] oBKem! N98Es | nb 18 ] ehllin@npgld ect i ve
anount of therapeutic agent factors inerud

pati ent's phytéctdd eovidotianjids he(Atpipdoddsu@msyms,or Ihevel o¢l¢aﬂncb| tion
of gastrig enp to be obt d,, and, ot her..f act.ors. Suc harmaceutlcal
conposi ti oﬁgonérél)(%se?ffrn’l ¢ ]ﬂ%encg édgas G iRy lfﬁé%otl ]imﬂapsu"bj Y%ect® and
may be usedomsowsd | 1| n Usaztd"leltndlaSIaﬂQ'etiS Weatee gabtentc m&ot((bjl%y TEA in
benefi ci aII reduc fective dally. antienpt dose of th
conmpounds ¥ ‘f t §P 05‘I -r[yeB E elﬁa B% &P é‘\’céﬁ cf%/nagl %0 %%cﬂﬁ

ng/ day, prefesaddnt abputtd. mﬁé oo Dvdix to h ey dashtand okse 3@refaieddy about
0.05 or 0.1 to 1 g?/ day, for a 70 kg patient. The exact dose to be

adni ni st er®fl ithedet YRR Hel?as) PeREleR t SAUFNPrAdUste RFPRIRE | $addpend¥ht upon

where the padtisdl aLe SOMRMNG;hd egs Wit hbnfiharabove mutied sange uass el |
as upon the age, weight and condition of the individual. Admnistration

shoul d begfPealiramatny r@t) :sicgdcoiasgdpddie. br found 3294.8.

EXAMPLE 3

Preparation of Compound 3

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 7]

The above-identified amidated peptide was assempled on
4-(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC .
(gradient 29% to 36% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 20.7 minutes. Electrospray Mass

Spectrometry (M): calculated 3237.6; found 3240.



shortly after diagnosis of diabetes nellitus. Adm nistras NOVEMBBR 2086 by

i njection, preferably subcutaneous or intranmuscular, or by other routes for
exanpl e, by oral, nasal, sublingual or buccal adm nistration. For oral,
nasal or buc®®?d¥24ges shoul d be increased to about 5-10 f&CEUSVEF4210

i njection dosages. Generally, in treatiddg or preventing el evated,

i nappropriate, or undesired post-prandial blood glucose Ilevels, the
conmpounds of this invention may be administered to patients in need of such
treatnment in a dosage ranges simlar to those given above, however, the
conpounds are adm nistered nore fregGd@MPLY, 4for exanple, one, two, or three
times a day. 14 NOVEMBER 2006 WO 99/25727 PGI/ US98/24210 31 The opti nal
formul ati on and node of adm nistration of conpounds of the present
application to a patient depeagadsatidmcdOrCongoamad i4n the art such as the
particul ar di sease or disorder, the desired effect, and the type of
patient. Wiile the conpounds will typically be used to treat human
patients, HHeAIBRGIA $AWehSeHet Ohtreat mdpiitledr ser iLgentifatedi Ge@ses in
ot her vertebrates such as other primates, farmanimals such as sw ne,
cattl e and by AlényadpdrosLlahi Rae sl shFlhdthe d68hlys Aeps¥E; (&g and
cats. To asgpStyd.h gynderstanding the present invention the followng
Exanpl es are included which describe the results of a series of
experinments. The experinments relating to this invention should not, of
course, be constfued peci. i I oLt t i i 1d, such _

vari ations of tﬁgﬂinegﬁ ?o%&lhhgéﬁkﬁﬁﬁ%lg% ﬁgg%rQ§%%e %%%d?gwﬁycéi&%nd be
Wi thin the dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 36% to 46% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 15.2 minutes. Electrospray Mass

Spectrometry (M): calculated 3251.6; found 3251.5.

EXAMPLE 5

Preparation of Compound 5

His Gly Glu Gly Ala Phe Thr Ser Asp Leu Ser Lys Gln Leu
Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH,
[SEQ. ID. NO. 9]

The above amidated peptide was assembled on 4-(2'-4'-
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Frioc~

protected amino acids (Applied Biosystems, Inc.), cleaved



purview of one skilled in the art are considered to fal li4 NOVEMBER 2086 SCOpe
of the invention as described herein and hereinafter clained. EXAMPLE 1
Preparation of Co und 1 HHs Ay GQu Ay Thr Phe Thr Ser Asg Leu Ser Lys
Gn Mt Gu WJ%?’%AI a Val Arg Leu Phe Ile Gu Trp Leu LysPRISWAIG .
NH2 [SEQ ID. NO 5] The above am dat ed5pepti de was assenbled on 4-(2'-4'-
di met hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norleucine MBHA resin
(Novabi ochgon0 32 O/, OaedbHoRYE Canergh_@gkﬁgdaphng %%ﬁﬂiaQAQQk' ed

Bi osystens, Inc.). In general, single-coupling cycles were used throughout
the -" syfomeouadant. FAsedMoig (&BTLy 2t | vareorBolotearki shry(Owd$ 1BENOVEVMBER
2006 VD 99/.23727 BT| L50P124240 (032, emplioyval RPr OLRGH,00( ETRG. g oup
renoval ) of the grow ng peptide chain was achieved using- piperidine. Final
deprot ecti dgraddieht SéRpltet déipSpilivdetr 8siin Bwadvanhi 8vederusSiOngiautiestur e of

triethylsilagne (0.2 nl).,ethanedithiol 0.2 nL nisole (0.2 ni). water
(0.5 ) “afh 0T AGPBILEErE SERT s HY aBEOYAFRg HeD St indirth it Ads

(I ntroduct ichizereed amtage idacvimguest ¥ppl irithbBtasyst Edectrbapray Thaspepti de
was precipitated in _ether/water (50 ) nd centri f .. The precipitate
was reconsﬁptet?ttéﬂmleﬁrygl?'ﬂif afa s &?tcer%@izéﬁa%d E%B‘ﬂi ?g‘;gd?’ The | yophilized
peptide was dissolved in water). Crude purity was about 75% Used in
purification steps and anal ysis were Solvent A (0.1% TFA in water) and

Sol vent B (0.1% TFA in ACN). The sol B¥AMRLE ht ai ni ng peptide was applied to
a preparative

Preparation of Compound 6

His Gly Glu Gly Thr Ala Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 10]

The above amidated peptide was assembled on 4-(2'-4'-
dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 35% to 45% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 12.8 minutes. Electrospray Mass

Spectrometry (M): calculated 3161.5; found 3163.



C-18 colum and purified (10%to 40% Sol vent B in Sol vert4 NOVEMWRER 2106
mnutes). Purity of fractions was determned isocratically using a CG18
anal ytical colum. Pure fractions were pooled furnishing the
above-identifitQ VB de. Anal ytical RP-HPLC (gradient 30% tFEBHEEEent B
in Solvent A over 30 mnutes) of the Byophilized peptide gave product

pepti de having an observed retention tinme of 18.9 mnutes. Electrospray
Mass Spectronetry (M: cal cul ated 34@8a(dprfownd 3408.9. EXAWPLE 2
Preparation of -Conpound 2 Hs Ay Gu Gy Thr Phe Thr Ser Asp Leu Ser Lys
Adn Mt Qu du GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn-NH2 [ SEQ

ID. NO 6) 14 NOVEMBER 2006, WO 99/ 25727 RCI/ \S08/ 24210 33 The above
am dat ed pepti de was assenblgeggeﬁ—ék—?%—d—fﬁ—ﬁ?ﬁm- =4 yphenyl ) - Fnoc

am nonet hyl phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55

mol e/ g) usin noc-. protected_am no acjd plied Biosyste lpe. ),

cl eaved ffl'k)lrﬁgt %&éﬁ%ﬁ%@bh?@&@%@ﬁ%ﬂ é}fﬁpﬁ%eéld%feﬁ gygi ﬁ'itlpgﬁéb\/agf‘t‘o
Conpound l.clsesid mlanakhysnsgweee Sod VENY A ®hk%a.&BALye AvAtEH) [&BD.Sol vent
B (0.1% TFA in ACN). ... Analytical RP-HPLC (gradient 30%to 40% Sol vent B in
Sol vent A otRr My rildut es) of the lyophilized peptide gave product peptide
havi ng an observed retention tinme of 17.9 mnutes. Electrospray Mass
Spectronetry (M_: calculated 3294.7; found 3294.8. EXAMPLE 3 Preparation of
Cormpound 3 Hi s dhe @kPg ot ifdedTimisiat etls PYRiy SServa § s 2aesgmPeadqR

4-(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide

~X

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 36% to 46% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 15.2 minutes. Electrospray Mass

Spectrometry (M): calculated 3221.6; found 3222.7.

EXAMPLE 8

Preparation of Compound 8

His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 12]

The above-identified amidated peptide was assembled on
4-(2'-4"'-dimethoxyphenyl)~-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved

from the resin, deprotected and purified in a similar way to



Qu Ju Ala Val Arg Leu Phe Ile G u Phe Leu Lys Asn- NH214NSBREMBER2008I0. 7]
The above identified am dated peptide was assenbl ed on

4-(2' - enyl ) - Froc am nonet hyl  phenoxy acet am de

VBHA reS| n ?ﬁ%@gﬁ% hem 0.55 mmol e/ g) using Fnoc- protect efﬁﬂﬁ#ﬁ?ﬁi’
(Applied Biosystens, Inc.), cleaved f3bmthe resin, deprotected and
purified in a simlar way to Conmpound 1. Used in analysis were Solvent A
(0. 1% TFA o8 )3 AnGa S0l Nt ol (b l96 TEA T BoAGHRe ADal it hgal g KRLC
(gradi ent 29/pto 36% Sol vent B in vent A over 30 ninutes)

| yophi | i zedapept i dadgaSalyarddut (Pepti d&Rhawi nCMIn- Bhadyvedat eRENtPHA t| me

Found 5240, STHACUEMAER, SH08" PeRadr 36757 Boiy Lksbo Ao 18 a0 ERARBEES )

Prepar ati omwfoftiGnpgupdillitkd Aept@de GaveThpr&ihectThpeSendaAs maL\amgSeanLys

Gn Leu Gu Val Ley PBh IIeGIuPhe u s_Asn- SEQ.
D NO 8] Shie it <R iaPRa TSt e Ve AUttt of Lhof¥SeRPey st

di net hoxypleeykyohadey amnoned hydlqxeengigsaset fomnke 3199 J4uci ne MBHA resin
(Novabi ochem 0.55 mmol e/ g) using Fnoc- protected am no acids (Applied

Bi osystens, Inc.), cleaved fromthe resin, deprotected and purified in a

simlar way to Conpound 1. Used in aoaptsi ® were Solvent A (0.1% TFA in

wat er) and Sol vent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 36%to
46% Sol vent B in Sol vent A over 30 mnutes) of the |yophilized peptide gave

product peptide having an gR{EIMRd JebenEbRPolnd®s of 15.2 mi nutes.
El ectrospray Mass ,

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ala Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 13]

The above-identified amidated peptide was assembled on
4-(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 38% to 48% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 15.7 minutes. Electrospray Mass

Spectrometry (M): calculated 3221.6; found 3221.6.

EXAMPLE 10

Preparation of Compound 10

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Ala Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.



Spectronetry (M: cal cul ated 3251.6; found 3251.5. EXAVA4dVEMBEPLooat i on of
Compound 5 HHs Gy Qu Ay Ala Phe Thr Ser Asp Leu Ser Lys An Leu du Qu
Gu Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn-NH2 [SEQ ID. NO 9] The
above ami dat SO P¥Ide was assenbl ed on 4-(2'-4' - di net hoxypHEHY$Ip2421 c

am nonet hyl phenoxy acetam de norleucgdhe MBHA resin (Novabi ochem 0.55

nmol e/ g) using Fnoc- protected am no acids (Applied Biosystens, Inc.),

cl eaved 14 E EE 006 WD 99/ 25727 PCTI US98/ 24210 35 fromthe resin,
depr ot ect edPa ffied in asinilar way to Corrpound 1. Used in analysis
were Solvent A (0.1% TFA in water) and Sol vent (0 1% TFA in ACN).

Anal ytical RP-HPLC radient 36%to 46% Sol vent in Solvent A over 30

m nutes) of thEthéé’%Vle'iéanBé %?ﬂea&égétﬁ?oﬁ’ﬁ&tlﬁépt"ia&e PEREMRYL &h on
observed ratentigmn- &lixﬁ@tl@éx;ﬂé‘h MRS R8I IRNAYpMASSxy SRecthATBET Y
(M: calculated 3207 found 3 08 3.. EXAMPLE 6 Preparation of Conpound 6
Hs Ay d aoelyutrhneAM%HPtheSbm Moy akdipober, | s 5§ Ampeg/e) yuséng Bracal a Val
Arg Leu Phe Lke-y P%rl-t?”a'c)(%lsASm&h%.e[dSEglosbgceﬁQ Qe 'l)'he é?@é(@ed

am dat ed peptide was assenbl ed on 4-(2'-4"- di net hoxyphenyl)

am nonet hy[frphetibry r&@eﬂanﬁdérohaﬁt@@lcam WBHAL Fedsi in (No&armb@hemy 0t85

cleaved onPpRERy dsl Ot 88,35, SMAG AR, Bebet Pet Tt K PP Y il dp
Conpound lwabeell iamdarnsdsdrs vier ¢0Sbs vERR An( (RQAS .TFAnahytical RP- HPLC
(gradient 38% to 48% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide gave product peptide having an
observed retention time of 18.1 minutes. Electrospray Mass

Spectrometry (M): calculated 3180.5; found 3180.9.
EXAMPLE 11

Preparation of Compound 11

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 15]

The above-identified amidated peptide was assembled on
4-(2'-4"-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-~
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA 1in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 36% to 46% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 17.0 minutes. Electrospray Mass

Spectrometry (M): calculated 3180.6; found 3182.8.



water) and Solvent B (0.1% TFA in ACN) . Analytical RP-HNOGVEMBERdI®Nt 35%
to 45% Sol vent B in Solvent A over 30 mnutes) of the Iyophilized peptide
gave product“pﬁaggtl de having an observed retention tinme of 12.8 m nutes.

El ect rospray 2&pectrometry (M: cal cul ated 3161.5; fouRGTABE%24210,
NOVEMBER 2006 WO 99/ 25727 PGI/ US98/ 24210 36 EXAMPLE 7 Preparation of
Compound 7 HHs Gy Qu Ay Thr Phe Thr Ala Asp Leu Ser Lys A n Leu Qu Qdu
Gu Ala Val Arg Leu Phe Ile Qu Phe Leu Lys Asn-NH2 [SEQ ID. NO 11) The
above-identified am dated peptide was assenbl ed on

4-(2'-4'-di net hoxyphenyl ) - Fnoc am rEXmPMBEDH 1ghenoxy acetam de norl euci ne
MBHA resin (Novabi ochem 0.55 nmol e/ g) using Fnoc- protected am no acids
(Applied Biosystens, Inc.), cleaved fromthe resin, deprotected and '
purified in a simlar way tpre isd o cda@dunhB apal ysis were Sol vent A
(0.1% TFA in water) and Solvent E (0. 1% TFA in ACN). Anal yti cal RP-HPLC
(gradient 36%to 46% Solvent B in Solvent A over 30 mnutes) of the

| yophi | i zegh pepty da O24$ PhedHRE PePlide gvike aBr 99§GGY§dAI§t@ﬂS' on tinme
of 15.2 mnutes.” El ectrospray Mass Spectronetry (M: cal cul ated 3221. 6;
found 322%Iu GémmaEVal prapbeat Plom bfe Gpdhed LBuUHF¥s Agyn @Vl ESEQFhr  Phe

Thr Ser Aspy Al Lys Gn Leu Qu Gu @u Ala Val Arg Leu Phe Ile du Phe
Leu Lys Asn- NH2 [ (]\) I D. NO 12] The above-identified am dated pepti de was
assenbl ed on 4-(2'-4'-di net hoxyphenyl)-Fnmoc am nonet hyl phenoxy acet am de

The above-identified amidated peptide was assembled on
4-(2'-4'~dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
{(gradient 32% to 42% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 14.9 minutes. Electrospray Mass

Spectrometry (M): calculated 3195.5; found 3195.9.

EXAMPLE 13

Preparation of Compound 13

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Ala
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 17]

The above-identified amidated peptide was assembled on
-(2'-4'~dimethoxyphenyl) ~-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/qg) using Fmoc-

protected amino acids (Applied Biosystems, Inc.), cleaved



norl euci ne MBHA resin (Novabi ochem 0.55 mole/g) using FRefxEMERL R €d

am no acids (Applied Biosystens, Inc.), cleaved fromthe resin, deprotected
and purified in a simlar way to 14 NOVEMBER 2006 WD 99/ 25727

PCT/ US98/ 242W9 993%2Conpound 1. Used in anal ysis were Sol ventPCAUSOS240TEA i n
water) and Solvent B (0.1% TFA in ACN)40 Anal ytical RP-HPLC (gradient 34%to
44% Sol vent B in Solvent A over 30 mnutes) of the Iyophi l'i zed pepti de gave
product pe V] n bse ete f nut es,

El ect rosprg%./"l”}\?/talts}g(gl Jégglc?r odg I'SO{P(':I‘E\%)deJ cadﬂI ugr?left ged% ouncf'%l"basay

EXAMPLE 9 Ccénppaidt '[Lon ma‘ed:ompommﬁlgshdss wWdne Ckculﬂryt Thr Rher‘l’hrrFSerersp Leu

[AISEQLysl g‘r’]?x%gr 13]”‘“%? 38898 defﬂqajlf‘i Q%Q%hggat%gg' ‘3}%&@2@%@%%&@3” e

4-(2' - 4' - di geddoephEny | §o FDE e vetdyin mr@h\;t acedwp 080 Mofhed)i ne
VBHA resi n gNovabl ochem_ 0.55 nmmol e/ g) using Fnoc- protected am no acids
(Applied BP yFo€enky Ot Hzed | BERELAS | ABNEL RF AN, PRRINIAR ebRZANGNAD
purified igphgesidn | petdRyidP tadPeend7ly WsedekB, anaéb@dtsfawr%ysqhafse@t A
(0.1% TFA in water) and Solvent B (0.1% TFA in CN). Anal yticall RP-HPLC
(gradi ent 386t ePrEIEYSHM entcagchpatefvahtd £ ovie@ung 3fi’Rufes) of the

| yophi | i zed peptide gave product peptide having an observed retention tine
of 15.7 mnutes. Electrospray Mass Spectronetry (M: cal cul ated 3221. 6;
found 3221.6. EXAMPLE 10 Prepar atBX@¥BE Cénpound 10 Hs Ay Au Ay Thr Phe
Thr Ser Asp Leu Ser Ala A n Leu GQu

Preparation of Compound 14

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Ala Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 18]

The above-identified amidated peptide was assembled on
4-(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 37% to 47% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide gave product peptide having an
observed retention time of 14.3 minutes. Electrospray Mass

Spectrometry (M): calculated 3179.6; found 3180.0.



Gu Gu Ala Val Arg Leu Phe Ile Gu Phe Leu Lys Asn- NH21{ $&QxMBERNGSENBER
2006 WD 9925727 PCTI US98/ 24210 38 ID. NO. 14] The above-identified

anm dat ed peptide was assenbled on 4-(2'-4"-dimethoxyphenyl)-Fnoc

am nomet hyl BREUBZ acet ani de norl euci ne MBHA resin ( NovabPOUHER4H0 55
mol e/ g) using Fnoc- protected am no 4tids (Applied Biosystens, Inc.),
cleaved fromthe resin, deprotected and purified in a simlar way to

Compound 1. Used in analysis were o %5(0. 1% TFA in water) and Sol vent
B (0.1% TFA in ACN). Analytical RP- adi ent 38% to 48% Sol vent B in

Solvent A over 30 minutes) of the |yophilized peptide gave product peptide

havi ng an observed retentign ti % .of 1%% m_nut gleEl ectrospray Mass
Spectronetry (M: cal cul at 3 R0 ° 18 SEXAMPLE 11 Preparation
of Conmpound 11 His Ay Au Gy Thr Phe Thr Ser Asp Leu Ser Lys Ala Leu Gu
Qu Ju Ala Val, Arg Ley Phe Ile Gu Phe Leu Lys Asn-NH2 EQ ID NO 15]
The above-Hderiitt G GivdAREdrBRpt e Sndohs SEROPET bHS 61N Teu Glu

4-(2' -4 - dbietzhexyphenyh) AEgDEe@”i’H@nﬂé")dluph’ﬂaoﬁéuaﬁﬁé ansdengppspEuci ne
MBHA resin (Novabi ochem 0.55 mmol e/ g) using Fnobc- protected am no acids
(Appl i ed Bilbsy$t-ed®] Inc.), cleaved fromthe resin, deprotected and
purified in a simlar way to Conpound 1. Used in analysis were Solvent A
(0.1% TFA in water) and Solvent B (0.1% TFA in ACN) . Analytical RP-HPLC
(gradi ent 36% tThe4cdhEsidentBfiadSpepthde Awagerssemhiladt @) 4-0f2 't14e -

L]}’C’ﬁ’gi’ i)i ;ﬁ#&?&%@gﬁyg %gﬁgggﬁ/}asg%&hgﬁe@ﬁﬂ g app ARG ved Jebenlign tine
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 37% to 47% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 13.7 minutes. Electrospray Mass

Spectrometry (M): calculated 3179.6; found 3179.0.
EXAMPLE 16

Preparation of Compound 16

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Ala Arg Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 20]

The above-identified amidated peptide was assembled on
4~(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved

from the resin, deprotected and purified in a similar way to



Spectronetry (M: calculated 3180.6; found 3182.8. 14 NOYRNBENMBXIOH6 WO

99/ 25727 PCT/ US98/ 24210 39 EXAMPLE 12 Preparation of Conmpound 12 His Ay
Au Ay Thr B er Asp Leu Ser Lys An Ala Gu du du_Al Arg Leu
Phe Ile G u F’Ré*’{’g{?zfys Asn-NH2 [SEQ ID. NO 16] The abovepﬂgﬁ%@??‘

ani dated peptide was assenmbl ed on 4-(%2-4'-dinethoxyphenyl)- Fnoc

am nonet hyl phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55

nmol e/ g) usioRgobac-1 pr okeat eg agwgym detAPRIJ18@NBI ozsystoelm, THEC. Xn
cleaved fromthe resin, deprotected and purified in_a sim/l

Conpound 1.%288&d iaRchn3PYeSRE wBr dOshfy diR AT 0AGY) TFA“F‘HYtQ\ﬁ?Er }R%Hé’Lgol vent
B (0. 1o TFAGAACN asAnalylissakdBehbLE 1hosadient A2%vbo 43%soliveds B in
Sol vent A over 30 minutes) of the Ilyophilized peptide gave product peptide
havi ng an adbsehgedyoehéhired tHaptide 19pYE nPhodest Pepdtidesprayimhssn

Spectronetr C I f @ﬁ%;&c e tion
of Corrpoun(ﬁ)\bj’s.%I}[{\’—hegl gectlé %tl%% %]]%% %I;h P#' er Aezsp Eéﬁygg?réggr%n&%ég Al a
Au Ju A aSp‘e!a;rtrAmgttEu(Mhe ¢¢Jecaard@héZIQéu6LyQOAs¢i B2 {8EQ ID. NO 17]
The above-identified am dated peptide was assenbl ed on

4-(2' -4' -di net hoxyphenyl ) - Fnroc am nonet hyl phenoxy acetam de norl euci ne
MBHA resin (Novabi ochem 0.55 mmmvl eEYpMEBSENY7Fnoc- protected am no acids
(Applied Biosystens, Inc.), cleaved 14 NOVEMBER 2006 WO 99/ 25727

PCTI US98124210

Preparation of Compound 17

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Ala Leu Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 21]

The above-identified amidated peptide was assembled on
4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 38% to 48% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 14.3 minutes. Electrospray Mass

Spectrometry (M): calculated 3152.5; found 3153.5.

EXAMPLE 18

Preparation of Compound 18

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu™"
Glu Glu Ala Val Arg Ala Phe Ile Glu Phe Leu Lys Asn-NH, [SEQ.



40 fromthe resin, deprotected and purified in a siml ariswayVEMBEK20gpound 1.
Used in analysis were Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA
in ACN). Analytical RP-HPLC (gradient 37%to 47% Solvent B in Solvent A
over 30 ni nut‘ég?ms{ﬁ" the |yophilized peptide gave product peftV¥MBR% ng an
observed retention tine of 17.9 mnutess El ectrospray Mass Spectronetry
(M: calculated 3179.6; found 3179.0. EXAMPLE 14 Preparation of Conpound 14
Hs Ay Ayydy,Thy,Phe Thr Ser Asp Leu Ser Lys G n Leu Qu Ala Gu Ala Val
Arg Leu Phée [le"dU Phe Leu Lys Asn-NH2 [SEQ ID. NO 18] The
above-identified am dated peptide was assenbl ed on

4- (21-41-di net hpxyphenyl ) : Enoc. am nonet hyl pheno acetam de narleuci ne
VBHA resi n (Novit oaRaHE  bIBEC TS, G- RT o BRoe a8y Selcapeaies’ odt de
(Appl i ed Bies$ystensdinetthoxyptle@gl¢dFmbeorantinemeetyh, pefrcadyechedt anilde
purified in a simlar to , Conppound 1 Useg gg analézis were Solvent A
(0. 1% TFA PRFLGREERS EHdht (NS VEEIPGNERA P olafal yiFRy BEREPLC
(gradient gr8eéordd YabdneenbcBisn @Qpleet ABQYSYsBhdll nahes) , oflédged

| yophi |l i zed peptide gave product peptide having an  observed retention tine
of 14.3 ni ALPRstRE| EEFEDBspRERT MRS CBRNT RIFRti AP NP & ot el AT Va1 74P 6;
found 3180c0npddndOYEMER Q008 219943572 PCTLLNGS. 242100 4 EYAVPLE 15
Preparation of Conmpound 15 His Ay u @y Thr Phe Thr Ser Asp Leu Ser Lys
An Leu AdWateru And Acdveat A& g(Qeld PREA| La EGN)Pheinadky tipa IASRENHLGEQ.

(gradient 35% to 45% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide gave product peptide having an
observed retention time of 12.1 minutes. Electrospray Mass

Spectrometry (M): calculated 3195.5; found 3197.7.
EXAMPLE 19

Preparation of Compound 19

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Ala Phe Leu Lys Asn-NH, [SEQ.
ID. NO. 23]

The above-identified amidated peptide was assembled on
4-(2'~4"'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 38% to 48% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 10.9 minutes. Electrospray Mass

Spectrometry (M): calculated 3179.6; found 3180.5.



ID. NO 19] The above-identified peptide was assenbl ed oNNOVEMBER 2006

di met hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norleucine MBHA resin
(Novabi oche | e/ g) using Fnoc- protected am no aci | .ed

Bi osyst ens, n%ﬁg?/?,gzmaved fromthe resin, deprotected andié‘%ﬁi n a
simlar way to Conpound 1. Used in ahhlysis were Solvent A (0.1% TFA in

wat er) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 37%to
47% Sol vent B in Sol vent A over 30 mnutes) of the |yophilized peptide gave
product peptide having an observed retention tinme of 13.7 m nutes.

El ectrospray Mass Spectronetry (MEXAMBLE 2Qted 3179.6; found 3179.0.
EXAMPLE 16 Preparation of Conpound 16 Hs Ay GQu Ay Thr Phe Thr Ser Asp
Leu Ser Lys G n Leu Qu Gu GQu Ala Ala Arg Leu Phe Ile Au Phe Leu Lys
Asn-NH2 [SEQ I D. NO. 20Prg¥herapbor-9 ' VA zfi dat ed peptide was
assenbled on 4-(2'-4'-dinet hoxyphenyl)-Fnmoc am nonet hyl phenoxy acet am de
nor | euci ne MBHA resin (Novabi ochem 0.55 mmol e/ g) using Fnoc- protected

am no aci dds(Bppl 6bd Biysiist dire, Thirc Spr Bbpalvew Sdr dims K& r de&iun Gldepr ot ect ed

and purifi Lh. a,singlar to 14 57

PCT/ US98/ kj’igllﬁﬂuﬁfwn%gup‘n%? pP b ygggggﬁrélgago% ot (%06 TFA i n
wat er) andDSoN@en24B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 35%to
45% Sol vent B in Sol vent A over 30 mnutes) of the |yophilized peptide gave
product peptide having an observed retention tinme of 14.0 m nutes.

El ectrospray Mars abpeethiashtiyiéd) amtahted apegt3a09wds faBuhIZEL. 8n

4-(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 32% to 42% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide gave product peptide having an
observed retention time of 17.5 minutes. Electrospray Mass

Spectrometry (M): calculated 3161.5; found 3163.0.

EXAMPLE 21

Preparation of Compound 21

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Ala Lys Asn-NH, [SEQ.
ID. NO. 25]

The above-identified amidated peptide was assembled on
4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-

protected amino acids (Applied Biosystems, 1Inc.), cleaved



EXAMPLE 17 Preparation of Conpound 17 Hs Gy Qu dy T4woPhMBERROMGer Asp
Leu Ser Lys An Leu Qu Gdu Gu Ala Val Ala Leu Phe Ile Gu Phe Leu Lys
Asn-NHz [SEQ I D. NO 21] The above-identified am dated pepti de was
assenbl ed onWOPPRIT 4" - di met hoxyphenyl ) - Fnoc ani nonet hyl  ph&hEMFMsarni de
nor | euci ne MBHA resin (Novabi ochem 04%5 mmol e/ g) using Fnoc- protected

am no acids (Applied Biosystens, Inc.), cleaved fromthe resin, deprotected

and purifi i ar n d; a e, Sol vent
A (0 106 TR i, EeBinay JeREe er CRTRBM Dy cEBEC ) Sp 2B ERE, HELP R VoG
(gradi ent Ca8¢ot10d48% SukgentinB annaBpetmenWeﬁe O\S@rlv:éﬁtmmm(@s)ls dfFR heén
| yophi | i zed tlde rod pepti havi an observed. retentiqn tine
of T 3 ARSREL, ety DB ey B g TR ety VRIS b B YLD 5!
f ound 3153g5adE¥ANPBE%1Bo RQ%pr&bEﬁﬂ Bflﬁbspmuedtlg bhsreﬁw @inuGey) Thr Phe
Thr Ser Asp Leu Ser s.Adn. Leu u du Al a Vval Ala Phe Ile Qu
The Lou LyE ASHe NEoPEEL eSY ROREIEER S06 PHEeer 26755 1PeT (o 4950 43
| D. NO Z%bszheeab%@ehdeahl friigd ad ded.ed mpapitgle Wwas18588e88pesly OMass
4-(2'-4' -di met hoxyphen ?-anc aninonethg ﬁphenoxg acetam de norl euci ne

i

MVBHA re5|§P€HG6SB? Evel! 0. 5 SR tE )P Ld ected anino acids

(Appl i ed Bi osystens, Inc.), cleaved fronlthe reS|n deprotected and

purified in a simlar way to Conpound 1. Used in analysis were Sol vent A
(0.1% TFA in water) and SolventngﬁﬁﬂﬂﬁhjiFA in ACN). Analytical RP-HPLC

Preparation of Compound 22

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Ala Asn-NH, [SEQ.
ID. NO. 26]

The above-identified amidated peptide was assembled on
4-(2'-4"'"-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 38% to 48% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide gave product peptide having an
observed retention time of 14.5 minutes. Electrospray Mass

Spectrometry (M): calculated 3180.5; found 3183.7.



(gradient 35%to 45% Sol vent B in Solvent A over 30 m nu{NSYEMSBER LI

| yophi | i zed peptide gave product peptide having an observed retention tine
of . 12.1 m nutes. El ectrospray Mass Spectronetry (M: calculated 3195.5;
found 3197. 7VORARBIE 19 Pr eparation of Conpound 19 His chw9@“§m]’hr Phe
Thr Ser Asp Leu Ser Lys A n Leu Qu &u Qu Ala Val Arg Leu Phe Ile Ala Phe
Leu Lys Asn-NH2 [SEQ ID. NO 23] The above-identified am dated peptide was
assenbl ed on 4-(2'-4'-di met hoxyphesyypsiEmeg am nonet hyl phenoxy acet am de
nor |l euci ne MBHA resin (Novabi ochem—0. 55 1monl e/ g) using Fnoc- protected

am no acids (Applied Biosystens, Inc.), cleaved fromthe resin, deprotected
and purified in a simlar t . u | in analysis were Sol vent
A(0.1%TFA in water) anwmw. Anal yti cal RP-HPLC
(gradient 38%to 48% Solvent B in Solvent A over 30 minutes) of the

| yophiliz ti gaye prodyct peptlde havin n bserved retention tine
of 10.9 ni ?g'y gﬁélchgsg[“éybl%s@hp V8 egyg?ff/p gyﬁa{;}c/ﬁ;jla?‘éaﬁ;i?& 6;
found 318G1m Gl4 NOYEVBERAZGOGeu VRO W 125 GAt BaE/ USA8L242A0a- K4, EXARYPLE 20
Preparati on of Com%ound 20 Hs Ay Gu @y Thr Phe Thr Ser Asp Leu Ser Lys
Adn Leu GAP- &% &’d Ala val Arg Leu Phe I1e Gu Ala Leu Lys Asn-NH2 [ SEQ

I D. NO 24] The above-identified am dated peptide was assenbl ed on
4-(2'-4'-di net hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norl eucine

MBHA resin ( NoV&isi ot~ islesd ifdsre/ag)idgdiely AsRidde was assembled on

4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis were Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 34% to 44% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide gave product peptide having an
observed retention time of 22.8 minutes. Electrospray Mass

Spectrometry (M): calculated 3194.6; found 3197.6.

EXAMPLE 24

Preparation of Compound 24

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro Pro Pro-NH, [SEQ. ID. NO. 28]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaveéd

from the resin, deprotected and purified in a similar way to



protected am no acids (Applied Biosystens, Inc.), cleaved NOVEMBERS)06ES! N,
deprotected and purified in a simlar way to Corrpound 1. Used in analysis
were Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in ACN)

Anal ytical RPYPRR3727 gradi ent 32%to 42% Sol vent B in Sol venPCRUSABEA2180

m nutes) of the lyophilized peptide dave product peptide having an

observed retention tinme of 17.5 mnutes. Electrospray Mass Spectronetry
(M: calcu 6 n E Pr.epar atd o] ound 21
HE oy G oEy T el dR e Rl el adTie 6T N a va
Arg Leu Pheaté:e GlaudPFS@lAIeatLyas P@.nl—%\IHBF)}SE@ ACIND) N(halzsajlc'ﬁ*ie RP-HPLC

above- |den ifi m p e, was

4-(2' - dl%?%b atphg%ﬁo Fﬁ‘ﬁ% %‘?ﬁ‘fﬁﬂﬁe #@no"}{g: LT dt? RHRTER) ne
MBHA reSI nofNﬁhabll%bﬁﬁru19e55p€ﬁ'@h§ég)lsUS:Ihlég oG4 edr hRctiasl ast&tmacs ds
(Applied Biosystens,  Inc. cl eaved 14 NOVEMBER 2006 WD 99/ 25727

PCT/ US98/ 22‘230”‘&%“?%% ’fH&e r@§i hhe dBpPdtett BEPHITF puF 14 TP IRF &Y M3t ar way
to Conpouggedtrd@ery npgnalcksicai1vecs sovyent A (0.1% TFA in water) and
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 32%to 42%
Solvent B in Solvent A over 30 minutes) of the |lyophilized peptide gave
product peptide having an observedz¢g4 ign time of 19.5 m nutes.

El ectrospray Mass Spectronetry (M= ed 3195.5; found 3199. EXAMPLE
22 Preparation of Conpound 22 Hs Gy Qu Ay Thr Phe Thr Ser Asp Leu Ser
I[_;ésEqu n Leu Gu Gu Gu A ?rgs.laraAﬁgor'reéJf %‘o%p'olu%dgz'é Phe Leu Al a Asn- NH2

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro Pro Pro-NH, [SEQ. ID. NO. 29]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)~Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA 1in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 4042.5.

EXAMPLE 26

Preparation of Compound 26

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu ~
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly



ID. NO. 26] The above-identified am dated peptide was agSeHVERIAERR006
4-(2'-4' -di net hoxyphenyl ) - Fnroc am nonet hyl phenoxy acetam de norl eucine
MBHA resi n (Novabi ochem 0.55 mmol e/ g) using Fnobc- protected am no acids
(Appl i ed Bi oWPPPR¥BT Inc.), cleaved fromthe resin, deprot BETA§IAEO
purified in a simlar way to Corrpouna;t; 1. Used in analysis were Solvent A
(0.1% TFA in water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC

(gradient 38%.to 48% Iv n i en o] Lputes) of the
| yophi | i zBHC papt i ¥ d g‘ro&’uc %5 %\’y{ [t%@\/ \r% ﬁ8 glgagrved retention time
of 14.5 mnutes. E ectrospr ay Mass Spectrorretry (M: calculated 3180.5;

found 3183. 7. NOVEMBER , 2006 99/ 27 PCT/ US98/.24210 6 NPLE 23
Prepar ati on ofl%% nBBaxa" 2§erl‘-ffjsf3(§v$ S FHhr aﬁﬁ@“%]erSe‘?nAg (fetser Lys

G n Leu Gdumeaa@x@nlepg}la oA g L&hh.rﬁfhﬁét'ﬂy@. G u fiend.en LySaéJeaaxhwe[SEQ-
ID. NO. 27] The above-identified am dated DEEtI de was assenbl ed on
4- (2' - 4' - BPFEEROXHIEBRA Y raHidt BIRVROHOChEN, pHeraximat el Ghi BeinaoFPRETi ne

MBHA resipLNovgbi O%f&ﬁfﬂo aé?dgmthpﬂ)le'dS'ﬁ'gofﬁacemsomtl%t ¢d api 0o, &¢i ds
(Applied Biosystens, Inc.), cleave fromthe Tesin, deprotécted and

purified fnom thei Irasm/aydeprommmrm@_ pukied €dn igna ysimilar ewadol vent A
(0 1% TF er,) ol yid € RP- HPLC
(gradi enﬁcéﬁg/om 41-11% gv(gnt gﬁs\%gven%gg oév(gir‘é m nu{ad %%A i)

| yophi | i zedteept rdd @;\ls'eprtodajcl(o pept TEd HaviAty)an Arobseried rEPeIﬂ\PlCOn tinme
of 22.8 mipules, I 5617 ESPERY dBPPenSRECH] MBI M 052l oyl Ahed, 329 6

of the lyophilized peptide is then carried out to determine

the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 4002.4
EXAMPLE 27

Preparation of Compound 27

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro Pro-NH, [SEQ. ID. NO. 31}

The above-identified amidated peptide is assembled on 4-
(2'-4'~-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
{(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3945.4.



EXAMPLE 24 Preparation of Conmpound 24 His Gy Au Ay ThNnoREMBER2086Er Asp
Leu Ser Lys An Met Qu Gdu Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn
Ay Gy Prov? gm;?ar Gy Ala Pro Pro Pro-NH2 [SEQ ID. NO 28] The

above- |dent|f "dat ed peptide is assenbl ed on 4- PCT/US98/24210

(2' - 41- di net hoxyphenyl ) - Fnoc ami nonet 1 phenoxy acet ani de norl euci ne. MBHA
resin (Novabi ochem 0.55 mmol e/g) using Fnoc- protected am no acids (Applied
Bi osystens, Inc.), cleaved fromthe resin, deprotected and purified in a
simlar way to 14 NOVEMBER 2006 WD 99/25727 PCT/ US98/ 24210 47 Conpound 1
Used in analysis are Solvent A (0. 1BZAMIALE ?8 water) and Sol vent B (0. 1% TFA
in ACN). Analytical RP-HPLC (gradient 30%to 60% Sol vent B in Sol vent A
over 30 mnutes) of the |yophilized peptide is then carried out to
determne the retention tbPrepafativen pfodompopept 28le. El ectrospray Mass
Spectronetry (M: cal cul ated 4099. 6. EXAMPLE 25 Preparation of Conpound 25
Hs Ay Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys An Leu Qu du du Ala Vval
Arg Leu Phe || edi3 LGlBhﬂSJJJJelGlIny‘hASBhG Yhid Ser Prap e Setr Gyy Alla Weo Pro

Pr o- NH2 [S ] ID. C#gkfélgé qu bove- |dent|f|e am dat ed geptlde | assenbl ed
on 4- (2'- Tt NP AEFolSUnt Ronkthyd “pﬁéﬁoh‘?ua &faftPBeCLYor | euci ne
MBHA r esi nGiM@J)ISEJ]QJEr @l%AWb%QNHUS{'SEQ Frpc-norogerted am no acids
(Applied Biosystens, Inc.), cleaved fromthe resi n, deprotected and
purified in a simlar way to Conpound 1. Used in anaIyS|s are Solvent A

(0.1% TFA in  valerdpAnd ;3nteH o8 GR1d3edEApd it £ ;s Aol JP-4PLC

(2'-4'-dimethoxyphenyl)~Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide 1is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3%05.3.

EXAMPLE 28

Preparation of Compound 28

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala Pro-NH, [SEQ. ID. NO. 33]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-

protected amino acids (Applied Biosystems, 1Inc.), cleaved



(gradient 30%to 60% Sol vent B in Solvent A over 30 m nu#a®VEMEER J0es

| yophilized peptide is then carried out to determne the retention tinme of
t he product peptide. Electrospray Mass Spectronmetry (M: cal cul ated 4042.5.
EXAVPLE 26 2F%7i on of Conpound 26 His Ay Au Ay Thr B2 Asp
Leu Ser Lys An Mt Gu Gdu Gu Ala val Arg Leu Phe Ile Gu Trp Leu Lys Asn
dy dy 14 NO\/EI\/BER 2006 WD99125727 PGT1US98/ 24210 48 Pro Ser Ser Ay A a
Pro ProN o] [ d,pepti a | ed on
4-(2' - Ehoxy enyl )O%ggr%}%%%ggo\égdhgﬁ%%%gx lqaget‘c’('jﬁuéf%‘r %% Imél‘um ne
VBHA re5| rCC(rrlrl@malbll otherjsedl 55n mamladyg) susa gy Sn@&enprcﬂ edtOedl%arﬁ‘H’m dai ds

(Applied Bigs ter cl,eave fromthe i Lot ect

purified |""naQceyr %r V\/J(étlv‘)”)1 }3 a(\b (C)llfn(}rE%‘ é‘&ﬁﬁ anaf_"?f@tlc ; %%o?(;’g“ﬁt A
(0.1% TFA ¢gradd@1ne:r Bo&ndoScﬂo%erﬁolae(qﬁ B%ﬂiFAollrveAﬂ\l)A ovAmaBy)t intiau tkés) HPLC
(gradi ent %to 0% Sthve B in Solvent, A over 30 m nﬁt% of the

| yophi | i z ZopRL RFREER ot HoeefRFAAR © PetdSHE B Ei me of
t he produqihepemﬂedﬁloﬁl eGinte0 SgF aMléVQﬁﬁodu%FteCiierpﬂiﬁteryE(lMotr%%EQﬁh/am%s4002 4
EXAVPLE 27 Preparation of Conpound 27 Hs Ay Qu dy Thr e Thr Ser Asp
Leu Sex Ly¥PegtForetry lﬁM)Gﬁa@‘ﬁl%%ﬁj \¥848a2g Leu Phe 1le A u Phe Leu Lys Asn
Gy Ay Pro Ser Ser Gy Ala Pro Pro-NH2 [SEQ ID. NO 31] The
above-identified am dated peptide is assenbl ed on 4-

(2' -4' -di net hoxyphenyl ) - Fnoc ami nodAMPLEpRBnoxy acet ani de norl euci ne MBHA
resin (Novabi ochem 0.55 mmol e/g) using Fnoc-

Preparation of Compound 30

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala-NH, [SEQ. ID. NO. 34]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine .
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3808.2.



protected am no acids (Applied Biosystens, Inc.), cleavedNOVEMBERR@6r esi n,

deprotected and purified in a simlar way to Conpound 1. Used in analysis

are Sol vent % TFA in water) and Sol vent B (0.1% TFA in_A

Anal yti cal R@-q(—?%ftl,’é%(gr adi ent 30%to 60% Sol vent B in Sol veRtT Csja\%‘?“‘so

m nutes) of the lyophilized peptide $% then carried out to determine the

retention tine of the product peptide. Electrospray Mass Spectronetry (M:
cal cul ated 3945.4. 14 NOVEMBER 200@xpMPr.89325727 PCTI US98124210 49 EXAMPLE
28 Preparation of Conpound 28 Hs™ @y Gu dy Thr Phe Thr Ser Asp Leu Ser

Lys Gn Mt Adu Gu Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay

Gy Pro Ser Sor Gy Ala Piaghb2at 850 of RodddunPhaThe above-identified
am dat ed peptide is asse - == yphenyl ) - Fnoc am nonet hyl

phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55 mmol e/g) using
Frnoc- pro t api no i ( |1, ed <Bi_ 0 t , | egqv fromthe
resin, de%ﬁ%t gg e?]lgn ?}guﬂ?ﬁi[é}pdeoifr?%asglrmi)fégrE%ys%g%%%n%lonuﬁ“ﬁ%mﬁ;ed in
anal ysis &le Sdhvaha Yal AAS6LEA Hhe Idet 61k Bned Sob Vigyd Bn GLWWGIFA i n ACN) .

Anal yti cal, RP- HPL (gradjent 309 60% vent. B in Sol vent A over 30
m nutes) C6f £RE %p(ghidé 1| %’gpt‘/%%glgl)/t ﬁ\gén' (;%ra%r]ri ed out to determine the

retention tine of the product peptide. Electrospray Mass Spectronetry (M:
cal cul ated 3905, 3. EXAMPLE 29 _Preparation of Conmpound 29 Hs Gy Au Ay
Thr Phe Thr Se'trhﬁsﬁgﬂé%_ gniikieg ri"‘nl_léjﬁ‘t@ldupe@tﬂ]g% bsAFﬁs%]Pf%lgg’Eeﬁ‘Phe e
G u Phe Lqg'Lys-AsRethyxfplenyl)-Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used 1in analysis are Solvent A (0.1% TFA 1in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3751.1.

EXAMPLE 32

Preparation of Compound 32

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly-NH, [SEQ. ID. NO. 36]

The above-identified amidated peptide is assembled on 4-
(2'-4"'~-dimethoxyphenyl)~Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleavéd

from the resin, deprotected and purified in a similar way to



Pro Ser Ser Ay Ala Pro-NH [SEQ. I D. NO. 33] The aboveii SeneEmMBERZ 0@ dat ed
peptide is assenbled on 4- (2'-4'-dinmethoxyphenyl)-Fnoc am nonet hyl phenoxy
acetam de norl euci ne MBHA resi n (Novabi ochem 0.55 mmol e/ g) usi ng Fnoc-
prot ect ed am™P0?3&R®ys (Applied Bi osystems, Inc.), cleaved 1& N@ﬁﬁ?ﬂ BR 2006
WO 99/ 25727 PCT/ US98/ 24210 50 from t9Re resin, deprotected and purified in a
simlar way to Conpound 1. Used in analysis are Solvent A (0.1% TFA in

wat er) a t1B ( o TEA ﬁg\g) I I+ RP, g 30% to
60% Sol vgﬁct)ﬁ%&}/rg&lsél ve[gsfé]c;,{ ogerér%o m nsut es? >égﬂc;’t% éc ?/oplecﬁﬂgeggpepp{l de is

t hen carrvaienutang Seleentnd thel¥r eTBMt ion ACNKe d’fnétlmat URR-HRIS i de.

El ectrospy ?{qgg e tr ( l.cul 8

Prepar at i O%é( np%n? él Mr& 3 Ch %11%[9% Z}l‘l'hr emrkﬁtou sS!er Lys
Adn Mt G t&ul@bphmazé@l pép'gldiem@hehbhe c@ryigdp olueu dg/sdeﬁtsanrrﬂrye Ay
Pro Ser a-NH2 [ SEQ I D. NO.  34] The above-identified anjdated
pepti de |§h%s§%%%rlltla°nont]2ﬂe %f-%? dPﬁ%%Lho%(y%%tnlycfe)'- Peccncarrﬁsr?ﬁrﬁé't% sphenoxy
acet am deSpewtt@etinie (MBEHAchesubatdovatdbahem 0.55 mmol e/ g) usi ng Fnoc-
protected am no acids (Applied Biosystens, Inc.), cleaved fromthe resin,
deprotected and purified in a simlar way to Conpound 1. Used in analysis
are Solvent A (0.1% TFA in water)pxaMbrsolasent B (0. 1o TFA in ACN .

Anal ytical RP-HPLC (gradient 30%T0O 60% Sol vent B in Sol vent A over 30

m nutes) of the lyophilized peptide is then carried out to determne the

retention time of the pr ider r y Mass Spectronetry (M:
cal cul at ed 3808. 2. %a&%&t&n © Ebﬁﬁéuﬁépjﬁ

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser Gly-NH, [SEQ. ID. NO. 37]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass
Spectrometry (M): calculated 3680.1.

EXAMPLE 34

Preparation of Compound 34

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly



14 NOVEMBER 2006 WD 99/ 25727 PCT/ US98/ 24210 51 EXAMPLE SbvEMBERa20E | Oon Of
Compound 31 Hs Ay Au @y Thr Phe Thr Ser Asp Leu Ser Lys G n Leu Glu Au
Gu Ala val Arg Leu Phe I'le Gu Phe Leu Lys Asn Ay @y Pro_ Ser Ser

Al a- NH2 [SEQV 35] The above-identified anidated pepf'?ﬂgs?sg“ﬁgsenbl ed
on 4- (2'- d| rret hoxyphenyl) Froc anddhonet hyl phenoxy acetam de norl eucine
MBHA resin (Novabi ochem 0.55 mol e/ g) usi ng Fnoc- protected am no aci ds
(Applied S e C. cl egve m the resin, deprotected and
purified ?l‘ﬁgagé%mg?arkﬁ [)StEg' %g oundjél)] Used in anal ysis are Solvent A
(0.1% TFA in water) and Sol vent B (0.1% TFA in ACN) . Analytical RP-HPLC

(gradi ent 30% 69%%@8' ggntleled Saol, var%t A_Qv déols %gemg egf th
| yophilized pepldels hen cartie teo BePermne f’lere entlontlne of

t he produge’ pépt—dﬁeettﬁbgzphmgpr)aﬁhﬁl&ss am$pemetbyet r phéMpxycakcatamnede 3751. 1.
EXAMPLE 32 Preparat| of Conpaund .32 Hi s Thr Phe Thr Ser Asp

Leu Ser Lf}?rgeﬁg b@)ﬁp‘ s tNaPAg eﬂl’goLég fﬂﬁ‘glfg(gpd‘ﬁ“?’?pp‘fgﬁ Lys Asn
Ay Ay BE@t&@te@eran@lmb NIaIalB§EQA§ﬂLéHO B36%ydhemapoverd.dent tlkgdean dat ed

pepti de |s assenbl ed on 4- - di met hoxyphenyl ) - Fnroc am nonet hyl phenoxy
acet am de fTRBr FEﬁcFﬁélﬂ/BHﬂePégFﬁC?%v%‘bq R i9d 55 roPEry)atistdy o

prot ect edcafhpgnaciids (Leal iwf BhesysieMarel NSolverid eaved . 15 ompahe; xﬁeS' n,
deprotected and purified in a simlar way to 14 NOVEMBER 2006 WD 99/ 25727
PCT/ US98/ #aep) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC

(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)

of the lyophilized peptide is then carried out to determine

the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3680.1
EXAMPLE 35

Preparation of Compound 35

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser-~NH, [SEQ. ID. NO. 39]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3623.0.



52 Conpound 1. Used in analysis are Solvent A (0.1% TFA1# NOVEMBER)2080d
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%to 60%
Sol.vent B in Solvent A over 30 mnutes) of the |yophilized ppe tide is then
carried out tO#45%3™rine the retention time of the product §98@4210

El ectrospray Mass Spectronetry (M: &l cul ated 3737.1. EXAMPLE 33
Preparation of Conmpound 33 Hs Ay GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys
Gn Leu Qu Gu du Ala vVal Arg Leu Phe Ile Au Phe Leu Lys Asn Ay Gy
Pro Ser Ser Ay-NH2 [SEQ ID. NO 37] The above-identified am dated peptide
is assenbled on 4- (2'-4'-dinet hoxyfXAMBIE -Fehoc ani nonet hyl phenoxy

acetam de norleucine MBHA resin (Novabi ochem 0.55 mmole/g) using Fnoc-
protected am no acids (Applied Biosystens, Inc.), cleaved fromthe resin,
deprotected and purified iPrepsidbilorr ofagoinpouf@npeund 1. Used in anal ysis
are Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in ACN).

Anal ytical RP-HPLC (gradient 30%to 60% Sol vent B in Sol vent A over 30
mnutes) gfs tdwe, lgnapkilly 2@¢ peRt THE $&r AN RS rsle@dbgut cif detegiine the
retention tinme of the product peptide. Electrospray ss Spectronetry (M:
cal cul at edGQBSBL‘&.Al@(N{%‘IiLBrMLePr Bharbt¢ dilwiTreohsouhdS38spi S1A§lGE u Ay

Thr Phe Thg,Sef. ASy L@tc%erld-.Y%oq goMet Au - Gu Au Ala Val Arg Leu Phe
lle Gu Trp Leu Lys ’Asn Ay Gy 14 EMBER 2006 WO 99/ 25727 PCT/ US98/ 24210

53 Pro Ser Ser-NH2 [SEQ ID. NO 38]
The above-identified amidated peptide is assembled on 4-

(2'-4"'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3593.0

EXAMPLE 37

Preparation of Compound 37

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser~NH, [SEQ. ID. NO. 41]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/q) using Fmoc-

protected amino acids (Applied Biosystems, 1Inc.), cleaved



The above-i dentified am dated peptide is assenbl ed on 4-14 NOVEMBER 2006
(2'-4"-di met hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norl euci ne MBHA
resi n ( Novabi ocher‘g/ 0.55 nmmol e/ g) using Fnoc- protected am no acids gAppI i ed
Bi osyst ens, 5% eaved fromthe resin, deprotected and FGHUSPFEI] n
simlar way to Corrpound 1. Used in anéal ysis are Solvent A (0.1% TFA in

wat er) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradi ent 30%to
60% Sol ve 0 he | yo jde is

t hen carrlnfécf%(')ut ?Soié{et er m%ﬁgﬁ%ge?e%gltr?te%ﬁl% reftej eitn %éhgsqnll uct ep 9 de.

El ectrospréompvagsl Ipedisahetny {rdlysia catrat @@13@8(3 JAEXA)NHIzE BBA 1in

Prepar at i on of Co u y.Tht he Lys
G@n Leu 4 ate@ %Qg E\Pév%lp %rg({elg gﬁ@l f‘e E Phe I_l§:§1 Asl#e%”ﬁ‘

Pro Eglr §E(gﬂ'\ﬂ'd2| d(ﬁ@o% Ro I\@h% a&]lr:?aftﬁl abavre-dalemrinitf IAeﬁ:v@m ﬁm afh e ) de :js
asse ed on 4 '-4' -d| net hox nyl)-Fpoc am no t p eno acet am de
nor | euci ne®ivekRe r igP h%ﬂb%/% iB%%gh‘? %StHﬁBI ERGYLESi RYtFSC - A8t d

anm no aci dshd Apdt dredh d3i %ﬂﬁ%@ tﬂélcpiod@&teayeqsh&er Orﬂﬁé&ﬂcf‘s%r% deprot ect ed
and purified in a simlar way t Conpound 1. Used in analysis are Solvent A
(0. 1% TFA $RECHERMSEOT ari$f) SOF\'a‘éﬁtllBt%@ 3945FPA in ACN). Anal ytical RP-HPLC
(gradient 30%to 60% Solvent B in Solvent A over 30 mnutes) of the

| yophilized peptide is then carried out to determine the retention tine of

t he product peptide. Electrospray NBgMPIgpeétronetry (M: cal cul ated 3623.0.
14 NOVEMBER 2006 WO 99/25727 PCT/ US98/ 24210 54 EXAMPLE 36

Preparation of Compound 38

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro-NH, [SEQ. ID. NO. 42]

The above-identified peptide is assembled on 4-(2'-4'-
dimethoxyphenyl) ~-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3505.9.



Preparation of Conmpound 36 HHs Ay GQu Gy Thr Phe Thr SeNOAFMRER208€r Lys
Gn Mt Qu Qu Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Gy
Pro Ser - NH2 [‘gg . | D. NO 40] The above-identified am dated Ee tide is
assenbl ed on %¢ 9?’?73741-& met hoxyphenyl ) - Fnoc ani nonet hyl phe Sﬁys?@ﬁlgm de
nor | euci ne MBHA resin (Novabi ochem 0.35 mmuol e/ g) using Fnoc- protected

am no acids (Applied Biosystens, Inc.), cleaved fromthe resin, deprotected

and purified in a simlar way to ?myﬂggg_Used in analysis are Solvent A

(0.1% TFA in water) and Sol vent B {0 19% in ACN). Analytical RP-HPLC
(gradient 30%to 60% Sol vent B in Sol vent A over 30 mnutes) of the

| yophilized peptide is the i.ed out rrmpe the retention tine of
t he product peptide. El ectprg La Bl fr CorBhAl Qy (M: calculated 3593.0
EXAMPLE 37 Preparation of Conpound 37 Hs Gy GQu Ay Thr Phe Thr Ser Asp
Leu Ser Lys.dn. Leu G u u a Val Ar eu Phe lle u_Phe lLeu Lys Asn
dy dy PRbS B Y [C%Q'Q%\nghﬂOék’ﬁlgeﬁ'hgsfgb%%ﬁe&eﬁ'tyisf iGSa‘ &ﬁ?dﬁ#@d pept i de
i s assenbl gduosid-nrI2 vl Adigmelchorypheny| drirnme amunaret hgh phonexy

acetam de _norl eucine MBHA resin (Novabi ochem 0.55 mol e/g) using Fnoc-

prot ect ed BRPAHaEPES: (pIN®d HBilosystenms, Inc.), cleaved 14 NOVEMBER 2006
WO 99/ 25727 PCT/ US98124210 55 fromthe resin, deprotected and purified in a

simlar way to Conpound 1. Used in analysis are Solvent A (0.1% TFA in
wat er) and Sol vERe FECe-1bderrA figdaeN)idappd| pepeide R HE B gdhdiert~ 30% t o

60%)SO|VenRZB-hn—é%%é@ﬂﬁxY%H@%@ﬁ)agmgknu5ﬁ§%omethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3448.8.
EXAMPLE 40

Preparation of Compound 40

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly-
NH, [SEQ. ID. NO. 44]

The above-identified peptide is assembled on 4-(2'-4'-
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved

from the resin, deprotected and purified in a similar way to



of the lyophilized peptide is then carried out to deternms NOVEMBER20€Nt I ON
time of the product peptide. Electrospray Mass Spectronetry (M: cal cul ated
3535.9 EXAMPLE 38 Preparation of Conpound 38 Hs Ay Gu Ay Thr Phe Thr
Ser Asp Leu 992382 n Mt Gu Gu Gu Ala Val Arg Leu PhePGTESER2#18Tp Leu
Lys Asn Gy Gy Pro-NH2 [SEQ ID. NO 522] The above-identified peptide is
assenbl ed on 4-(2'-4'"- di nethoxyphenyl)-Fnoc am nonet hyl phenoxy acetam de
nor | euci ne HA resin (Novabi ochem_.0.55 mml e | ng, Fnmc- . pr.at.ect.ed

am no aci dsd\é(B“Rr?blP?ed{lBi g}gsfgt ens, alnr?&y)s,lsclaerfveégiyggtn %her@é:slf%n,loﬁtcf‘epl;& ect ed
and purifi ectier)a &idn $alvawty Bo (0CARpAWAd iln ASKH. | Anadgkysas &PeHBoLvent A

0.1% TFA | t d,Sol yent. B (0. 1% TFAin ACN), Analytical, RP-HPLC
(o7 adi ent. 07A0 6697881 FEno0R 7 45N Yok R S9AYSTD M AIEEL;O GRrThe®

| yophi | i zedpegd deydshihiedfed asépeidieouts t ohalet eanied bhie et ekitie@mihene of
t he product peptide. Electrospray Mass Spectronet ryN%t/p : cal cul ated 3505. 9.
14 NOVEMBERDPPOFStendiey 3577 oScTihgsdrosksto Peps 18RAVBLECEgOSPraBaMafson of

Conpound 3%(Jdcs rGhtGU (88 Y dAI e ebr3ssar 7Asp Leu Ser Lys A n Leu Gu Qu
AQu Ala Val Arg Leu Phe Ile GQu Phe Leu Lys Asn Ay Gy Pro-NH2 [SEQ ID.
NO. 43] The above-identified am dated peptide is assenbled on 4-

(2' -4' -di met hoxyphenyl) - Fnoc am nonmgthyl.; phgpoxy acetam de norl euci ne MBHA
resin (Novabi ochem 0.55 mmle/g) u = protected am no acids (Applied
Bi osystens, Inc.), cleaved

Preparation of Compound 41

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly-NH,
[SEQ. ID. NO. 45]

The above-identified peptide is assembled on 4-(2'-4'-
dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide 1is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3351.8.

EXAMPLE 42

Preparation of Compound 42

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly-NH,



fromthe resin, deprotected and purified in a simlar wsNOUYEMBEBR20M6Nd 1.
Used in analysis are Solvent A (0.1% TFA in water) and Solvent B (0. 1% TFA
in ACN). Analytical RP-HPLC (gradient 30%to 60% Sol vent B_in Sol vent

over 30 ni nu\"ésg?’zs%'f the |yophilized peptide is then carri eBCHY$%24210
determine the retention time of the pBoduct peptide. Electrospray Mss
Spectronetry (M: calcul ated 3448.8. EXAMPLE 40 Preparation of Conpound 40
Hs Ay G[lgElq.yI'BhrNBhe‘lgﬁw Ser Asp Leu Ser Lys Gn Leu u du Gu Aa Val
Arg Leu Phe I1e GQu Phe Leu Lys Asn Ay Ay- NH2 [SEQ ID. NO 44] The
above-identified peptide is assenbled on 4-(2'-4"- di methoxyphenyl)-Fnoc

an noet hy | PhaRexkAceLantie. £ 104 | el Midadichl 1 MaxaRacheR, 195

nmol e/ g) usi ng Fnoc- protecte%i am no acids (Applied B osystens, Inc.),

cl eaved f2Omit'reimeshnxydbenypl echimat armnipiomeftihgd | phenoxyi | acetaynitde 14

NOVEMBER 200 WO 99 27 PCTI US98/.24210 57 ound 1. Used in_anal ysis
hre ol vedtPHierg opg, YA, feEull (NovaRtsdion o 1 RIS A A TR Ao

Anal yti calpReldRed@ 4&mindi edtdti d30% Appb08d SEivenstBmsn Shhvent Aleweed30

m nutes) of the Iyophilized peptide is . then ,carried out to determne the
fetent i on & G (465 o SIS SFEFEPBe AN BUF} BLBT ay™ MasSiMEheEL FoHetPy (M) -
cal cul at e¢togpolind. EXAMREE 4ln Brnepgkaki ey of seogpatnd 41oths G@Gpa Giy Ay

Thr Phe Thr Ser Asp Leu Ser Lys Gn Mt Qu Gu GQu Ala Val Arg Leu Phe Ile
Gu Trp Lerteyd A G9Lrent %sﬁ@.-lf’SD.TFlﬁo.lmsl]\CN)- Analytical RP-HPLC

(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3294.7.
EXAMPLE 43

Preparation of Compound 43

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
tPro Ser Ser Gly Ala tPro tPro tPro-NH, [SEQ. ID. NO. 47]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)~Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Double couplings are required at residues 37,36
and 31. Used in analysis are Solvent A (0.1% TFA in water)
and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (grédient
30% to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide is then carried out to determine the

retention time of the product peptide. Electrospray Mass



The above-identified peptide is assenbled on 4-(2'-4'- qﬁnevnmygpho(myl ) Frnoc
am nonet hyl phenoxy acetam de norleuci ne MBHA resin (Novabi ochem

nmol e/ g) usi y Froc- protected am no acids (Applied Biosystens, |nc. %
cleaved frof?PA¥¥¥sin, deprotected and purified in a sini | BET/YS88/24230
Conpound 1. Used in anal ysis are Solvét A (0.1% TFA in water) and Sol vent
B (0.1% TFA in ACN). Anal yti cal RP-HPLC (gradient 30%to 60% Solvent B in
Sol vent A guery 30mdH At &h dheckyorhbhized peptide is then carried out
to determine the reten on tinme 013: t he product peptide. Electrospray Mass
Spectronetry (M: cal cul ated 3351.8. EXAMPLE 42 Preparation of Conpound 42

Hs Ay u Ay Thr Phe Thr Ser Aspg rgdys GnlLeu Gu Gu Gu Ala Val
Arg Leu Phe Ile Qu Phe Leu Lys Asn 4 NOVEMBER 2006 WO 99/ 25727
PCT/ US98/ 24210 58 [SEQ I D. NO. 46] The above-identified am dated peptide
is assembled on 4- (2'-4"-dijret hox hen%) Frmoc 1 nonet hyl phenoxy

acetam de norl euci ne I\/BHA Nov-abi-ocheth - pl e/ g) using Fnoc-
protected am no acids (Applied Bi osystems I nc. ) cl eaved fromthe resin,

deprotected,and purified in a _sim/lar way nd 1. Used in anaIyS|s
ar 6 Sol ventiia CbY TS AhmmdRer Fhande SASRHeD SO 1 TEAR

Anal yti cal gRP- &R Gu 4 grasu.dlpﬁg;t 130%ehe 6980 Sph very 1RJ ny30hvaNE1 @y9r 30

m nutes) of the |yophilized peptide is then carried out to determne the

retenti on PFraesSef o Prhovddet thapt t8ee BPertibsprhy- MiBs N&petikonetry (M
cal cul ated 3294.7. EXAMPLE 43

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Double couplings are required at residues 37, 36
and 31. Used in analysis are Solvent A (0.1% TFA in water)
and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient
30% to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 4179.1.
EXAMPLE 45

Preparation of Compound 45

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
NMeala Ser Ser Gly Ala Pro Pro-NH, [SEQ. ID. NO. 49]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide



Preparation of Conmpound 43 Hs Ay GQu Gy Thr Phe Thr SeNOAEMHBERROEEr LysS
Gn Mt Qu Glu GQu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Ay
tPro Ser Ser é Ala tPro tPro tPro-NH2 [SEQ ID. NO 47] The

above i dent i fY@d*2¥dat ed peptide is assenbled on 4- PCT/US98/24210
(2'-4"-di met hoxyphenyl ) -Fnoc am nonetl§d phenoxy acetam de norl euci ne MBHA
resi n (Novabi ochem 0.55 nmol e/ g) using Fm)c- protected am no acids (Applied

Bi osyst ens ed fro he r.esi prptected,a urified in a
i ar -vedetSeting ST e st ble bl PR, EP RS AR FE A8 B B 5736
and 31. Usptotactedl mlsloarecﬁwéve(mppalea Wm&fy&sueans/yat @nk.)andcbedvedt B
(0.1% TFA in ACN . Ana| RP- HPLC ( ad t 30%to 60% Solvent B in
Sof vent A bURR Sbe nf it s) SpretRELaY SherUe | SVHAT Y IR out
to determ pempdgnd I £t enémm té pifngsheaﬁ qeg@ilﬂé@ptatderedicﬁfég O$Pr ayd Mass
14 NOVEMBER 2006 WD 99/ 25727 PCTI US98/ 24210 59 Spectronetry (M

cal cul at ed3419¥s¢d ipxApALEsis JueepRBMa¥n of (Tobbolhl 42 Mategly aad Qy
Thr Phe Thg Be&n\sP L@LusSefFALm ‘Hdill NétAn@ Gytlgay fbUiAL@ Vgtadidhid espdhe e
Gu Trp Leu Lys Asn Ay Gy Pro er Ala tPro tPro tPro-NH2 [ SEQ

| D. NO 48}0Tr@ﬂab§9é3’?d‘ént3fll@d émlmertled Ppepm‘eae 3G Fgservsised of 4the

(2'-41-dinp P.i"ﬁsﬂ% o] yl i?g_l]_q y et u VBHA
resin (Nova%él;&gﬁé%em égg ;gg%] gg%ﬂg noc[é%grgtégct%{jn g%ltﬁgﬂyélgd?k{bippl
Bi osyst ensretemtjon clteareedoff ridm t iperodest n, pefepirdst.ecEédcandspuayf iNakss n a

simlar way to uble _cqu are required at residues 37, 36
and 31. Us e?W%%?VSl@ dr §385 8ﬁ?8 ?%beg%jb TFA in water)

EXAMPLE 46

Preparation of Compound 46

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
NMeala Ser Ser Gly Ala NMeala Nmeala-NH, [SEQ. ID. NO. 50]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Double couplings are required at residues 36 and
31. Used in analysis are Solvent A (0.1% TFA in water) and
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%
to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide 1is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3840.1.



and Sol vent B (0.1% TFA in ACN). Anal ytical RP-HPLC (grasNevEMBRRCHbe 60%
Solvent B in Solvent A over 30 minutes) of the |I|yophilized peptide is then
carried out to determne the retention time of the product pgl_ptlde

El ectrospray WA pectrometry (M: calcul ated 4179. 1. EXAWSTAIS}824210
Preparation of Conmpound 45 Hs Ay A ®lG@y Thr Phe Thr Ser Asp Leu Ser Lys
Gn Mt Qu Qu Qu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Ay Gy
NMeal a Ser Ser Gy Ala Pro Pro-NH2 d D7 NO. 49] The above-identified
am dated peptide is assenbl ed on -24= = -d| met hoxyphenyl ) - Fnoc

am nonet hyl phenoxy acetam de 14 NOVEMBER 2006 WO 99/25727 PCTI US98/ 24210

60 norleucine MBHA resin ( vabg chem 0 55 _nml e/g) usi ng Fnoc- protected
anm no acids (Applied Bi osy%——%%—ggg‘g«réﬁ——irom the resin, deprotected
and purified in a simlar vvay to Conpound 1. Double couplings are required
at residues, 36_and_ . 31, anal ysi s are Sol vent A (0.1% TFA n wat er)
and Sol veits %0, G4 A |TE1rAéEI)a ThRaPST 43R I ¥sEChygr g&f‘eﬂ? 36/61 to 60%

Sol vent B ¢1u Sl wemta A2QV@lrg3Belll bHE €B)e Af1d herfp lneephiysi 2ed peptcde is then
carried out _to determne the retention tinme of the product peptide.

El ect r osprayr My e &lvoReer PETR) b WHH B %Rt Foug N8 BXAMPLE 46
Preparation of Conmpound 46 Hs Ay GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys
Gn Mt Gu Gu Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn Gy Gy
NVeal a Ser Ser Thg ahaveaisiens iKFed amirpt¢SHEPrtple NG SgjemHed on 4-

above- |d€ﬂ§éfl£¥i&§ﬂé¥% §9pﬂgﬂ§hyth§casgﬁfﬁgﬁgkﬁyllehenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-

protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Double couplings are required at residues 36 and
31. Used in analysis are Solvent A (0.1% TFA in water) and
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%
to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 4050.1.

EXAMPLE 48

Preparation of Compound 48

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met €lu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
hPro Ser Ser Gly Ala hPro-NH, [SEQ. ID. NO. 52]

The above-identified amidated peptide is assembled on 4-
(2'-4'~dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-

protected amino acids (Applied Biosystems, 1Inc.), cleaved



(2'-4'-di met hoxyphenyl ) - Fnoc ami nonet hyl ‘phenoxy acet amidaovEMBERDOOIEe VBHA
resin (Novabi ochem 0.55 mmol e/g) using Fnoc- protected am no acids (Applied
Bi osyst ens, | nc.)ei cleaved fromthe resin, deprotected and guri fied in a
similar way 8@ Mbound 1. Doubl e couplings are required aPCTUSPRRY 36 and
31. Used in analysis are Solvent A (062% TFA in water) and Solvent B (0.1%
TFA in ACN). Analytical RP-HPLC (gradient 30% to 60% Sol vent B in Solvent A
over 30 m e of I L tige; i h aLk| u 0

ot er i ne THe. e Giion (RosPeFRa BB RaFiEeed 'EE SEpEhFrat bk res

Spect r ometdoppoMnd dal AubHatbile 384@p 111 nd 41 NOEMBERJI2 @06 rewddae/ 3372Vsed

PCTI US98/ 24210 _.61 . VPL 7. Preparation,.of Conmpound 47 Hi Ay dy
Thr Phe THY enraleﬁ%lfesgro Vfé)tG%E @tlﬁG%uE% dnun%helil aa%I §ﬂﬁgﬁgﬂféugPhe Ile
AQu Trp Lew.ops e GhyAQNy. hendyBétaBSeRPEHPLA g gltBdaehPr a-0¥H2t$ SEQR | D.

NO. 51] The .aboye-jdent|fjed am dated tide is assenpled_on 4- (2' -4

N0 et hoxyHaRgE) B b SahTeRhm b v S oi S S Qe ey RAGER 4 FBRA resi n
(Novabi ochest ide53 st ea! Parisidiy) SWDCto PaOt&ehatk aphsoraceAsiApplined

Bi osystens,_Inc.), cleaved fromthe resin, deprotected and purified in a
sinilar waf tid'e GORpHfd BSPBID eELBTHTIPHRIRYare s quPfebiraret B%i dlés 36 and
31. Used idyiapakyshsigse, Hol vent A (0.1% TFA in water) and Solvent B (0.1%

TFA in ACN). Analytical RP-HPLC (gradient 30% to 60% Solvent B in Solvent A
over 30 mnutes) of the |yophilized peptide is then carried out to

determne the retention tinme of t u peptide. Electrospray Mass
Spectronetry (M: cal cul ated 4050. %AHEBE L

Preparation of Compound 49

Arg Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly
Pro Ser Ser Gly Ala-NH, [SEQ. ID. NO. 53]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3827.2.



EXAMPLE 48 Preparation of Conpound 48 Hs Gy Qu Ay THxoPhMmBERROGer Asp
Leu Ser Lys An Net Qu Gdu Gu Ala Val Arg Leu Phe Ile Qu Trp Leu Lys Asn

dy dy hPr r Ay Ala hPro-NH2 [SEQ ID. NO 52] Th
above-identi gfoe%ghg’rgn?dat ed peptide is assenbled on 4- PeTUses4210

(2'-4'-di met hoxyphenyl ) - Fnoc am nonet ﬁ?l phenoxy acetam de norl euci ne MBHA
resin (Novabi ochem 0.55 mmol e/g) using Fnoc- protected am no acids (Applied
Bi osystens, Inc.), cleaved 14 NOVENBER@0G80 WO 99/ 25727 PCT/ US98124210 62
fromthe resin, deprotected and purified 1n a sinmlar way to Conpound 1. A
doubl e coupling is required at residue 31. Used in analysis are Solvent A

(0.1% TFA in water) and S@ﬁra@ioﬁoo:%(y@a_ﬁ%&ﬂbm- Anal yti cal RP-HPLC
(gradient 30%to 60% Sol i over 30 m nutes) of the

| yophilized peptide is then carried out to determne the retention tine of
t he product. J Lec S Y t : I d 3937.1
Yt A o e St B e S AR i T e (e
Leu Ser LyglwW@aiuviilaGval Brg Gku Phea Mal GAnug TreulPhelybeA&huGly pGletu Lys Asn

Gy Ay Pt Ser Ay Ala-NH2 [ SEQ ID. NO 53] The above-identified
am dat ed p%’%t i%g‘[éQr s£%’ss%%blﬁd] on 4- (2'-4'-dinethoxyphenyl)-Fnoc am nonet hyl
phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55 mole/g) using

e Pt ect e e aolds, (APPL oG, BLoP e, e ) clepved frgm (e
anal ysi s aye -Jol-danletAokOph&nyEA-Fiilbc  aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the 1lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3394.8.
EXAMPLE 51

Preparation of Compound 51

His Gly Glu Gly Thr Naphthylala Thr Ser Asp Leu Ser Lys Gln
Leu Glu Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn-
NH, [SEQ. ID. NO. 55]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleavéd

from the resin, deprotected and purified in a similar way to



water) and Solvent B (0.1% TFA in ACN). Analytical RP-HRLKOVEMBEHRI2006¢ 30% t 0
60% Sol vent B in Solvent A over 30 mnutes) of the |yophilized peptide is
then carried Qut to determne the retention tinme of the product ggél de.

El ect rospray Né%%ms@ﬁectrorretry (M: calculated 3827.2. 14 N@ﬂ? the WO
99/ 25727 PCT/ US98/ 24210 63 EXAMPLE 5064Preparation of Conpound 50 His Ay
Asp Gy Thr Phe Thr Ser Asp Leu Ser Lys G n Mt Qu Gdu du Ala Val Arg Leu
Phe 116 O gy bys ¢sdh Oip G N [SEQ. dvel@ R41(0H8 Tem in

above identified am dated peptide 1s assenbl ed on 4-

(2' - 4' - di netdteegiphany| Fokwent abi n&FéltdwyTFPpheno%(}NacetPamldfélqadr |RRG1BIE MBHA
resin(Nova' ch g C-o r ctye plied
Bi osyst ens, Péflﬁac%eéntcl%eog\?e %rom%lrli'zen&es}%:rr?% e(ﬁrvt%‘t;ngctAeg> and pur| [ edﬁ(éﬁﬁ a
sim | ar wayof oth€ohpophillizedlspdptidanas yshenalcarSmbdenthA t(oO deberfrA rien

wat er) and ol vent % TFA yti ca RP PL rad| t 30%to
80% Shi vent T | TERSITRAST Sin et 564 oS e e s sl A o
then carri espetirdnetdst gMYi:nealthtated e3ggqrs.ti ne of t he product peptide.
El ectrospray Mass Spectronetry (M: cal cul ated 3394. 8. EXAMPLE 51
Preparation of Conmpound 51 HHs Ay Qu Gy Thr Naphthylala Thr Ser Asp Leu
Ser Lys An Leu u Qu Qu Al a ValpmpileewoPhe Ile Gu Phe Leu Lys Asn-
NH2 [SEQ ID. NO 55] The above-identified am dated peptide is assenbl ed on
4- (2'-4'-dinmet hoxyphenyl)-Fnoc am nonet hyl phenoxy acetam de

Preparation of Compound 52

His Gly Glu Gly Thr Phe Ser Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn-NH, {SEQ.
ID. NO. 56]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass
Spectrometry (M): calculated 3280.7.

EXAMPLE 53

Preparation of Compound 53

His Gly Glu Gly Thr Phe Ser Thr Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn-NH, [SEQ.



nor | euci ne MBHA resin (Novabi ochem 0.55 mmol e/ g) usi ng14NOVEMBERBR2es ed

am no acids (Applied Biosystens, Inc.), cleaved fromthe resin, deprotected
and_purified in a simlar way to 14 NOVEMBER 2006 WD 99/ 25727

PCTI US98/ 242180 B#5B3npound 1. Used in analysis are Sol vent RCTESI¥RA in
wat er) and Solvent B (0.1% TFA in ACN) 65Anal yti cal RP-HPLC (gradient 30%to
60% Sol vent B in Solvent A over 30 mnutes) of the |yophilized peptide is
then carrieg oyp tgsdeternine the retention tine of the product peptide.

El ectrospray Mass Spectronetry (M: cal cul ated 3289.5. EXAVPLE 52
Preparation of Conmpound 52 HHs Ay Qu Gy Thr Phe Ser Ser Asp Leu Ser Lys

Gn Mt du d g Leu : e - NH2[,SEQ.

I D. NO. 56] The%gt?ot/ée-i e—\r#tase'fjlééglgﬁi %ﬁ?@%éépcg&%l#elqeg l?s%e%ﬁgg%gn%ﬁu— 0

(2 ;4 G retdtonyphsmptpokypbeny neftstry| apitemensrdoe iradry owdesuiioe VB
resin vabi u - .

Bi osyst ens,™9 .‘ﬁcfpnc?l g‘%@@d r GP}B%({‘]ﬂgaP g%?}h?m’de(g'r% érgqogl(f %q]d Y ic%‘c?(:i-npa
simlar waypridtectPoumind. désiers | nAppal ¥&i Bialsysbemeent Ifc (0, 1%1Hakeldn

wat er) and Solvent B (0.1% TFA in ACN). Anal ¥t| cal RP- HPL_C ggr adi ent 30% to
60% Sol ventfi®m -S| RRHN A BRICLEF RN aPEs PuTdfLeRelPyBpRilized Yaytit@e is

then carri eshrfiyduni0 det ejdddneint hganelseat i OFe tiseBvehtt e poodyctrmeptinde.
El ectrospray Mass Spectronet rﬁ (%}: cal cul ated 3280.7. EXAMPLE 53
Pr epar at | orWadifer@onifﬁgnﬁob?,eHs A4 -&tu THY hr ABNe- sBrathitigdp RETHEES Lys

G n Met GllJ(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide 1s then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3284.7.
EXAMPLE 51

Preparation of Compound 54

His Gly Glu Gly Thr Phe Thr Ser Glu Leu Ser Lys Gln Met Ala
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn-NH, [SEQ.
ID. NO. 58]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-~Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray MaSs

Spectrometry (M): calculated 3250.7.



Qu Qu Ala Val Arg Leu Phe Ile Gu Trp Leu Lys Asn- NH2 14§ SBQEMBERNOWENBER
2006 WD 99/ 25727 PCT/ US98/ 24210 65 ID. NO 57] The above-identified
am dat ed peptide is assenbled on 4- (21-4'-di nethoxyphenyl)-Fnoc am nomet hyl
phenoxy acet alY4¥25%r | euci ne MBHA resin (Novabi ochem 0.55 nffol/&P8P44%i ng
Fnoc- protected ami no acids (Applied Bi%systens, Inc.), cleaved fromthe
resin, deprotected and purified in a simlar way to Conpound 1. Used in
anal ysis are Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA i n ACN)
Anal ytical RP-HPLC (gradient 30%to 60% Sol vent B in Solvent A over 30
m nutes) of the |yophilized pepti deEXRMRIferdTarried out to deternmine the
retention tine of the product peptide. Electrospray Mass Spectronetry (M:
cal cul ated 3294. 7. EXAMPLE 54 Preparation of Conpound 54 Hs Gy u Qy
Thr Phe Thr Ser G u Leu SerPtgpasdmidvbtofACampGhudGy Ala Val Arg Leu Phe Ile
Gu Trp Leu Lys Asn-NH2 [SEQ ID. NO 58] The above-identified am dated
peptide is assenbled on 4- (2'-4"'-dinmethoxyphenyl)-Fnoc am nonet hyl phenoxy
acet am de Rbsl|@ugiGia: NMBWYA ThesiPhe( Fhyabé o ckspnpehth ghyolSegLyasGig Favc-

protected aplno_acids (Appljed Bi osystens,_]nc,) | eqved. fromt resin,
depr ot ect ed® ‘r‘\dGJgﬁréi]f‘i éda rYai SFHi iélj g}é? ploe Cetine n%ei’. Lyse spﬁﬂgﬁal ysi s
are Sol vent [de¢ 0. A9 A igv] water) and Solvent B (0.1% TFA in ACN).

Anal ytical RP-HPLC (gradient 30%to 60% Sol vent B in Sol vent A over 30
m nutes) of the lyophilized peptide is then carried out to determne the

retention tinme ofnhd hehdfendUedntReREHdBmi ELEEY T 9SPE AYe MBS Sassembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide

norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3253.5.
EXAMPLE 56

Preparation of Compound 56

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Naphthylala Ile Glu Phe Leu Lys Asn-
NH, [SEQ. ID. NO. 60]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-

protected amino acids (Applied Biosystems, Inc.), cleaved



Spectronetry (M: cal cul ated 3250.7. 14 NOVEMBER 2006 \NDNOSERBER2006

PCTI US98/ 24210 66 EXAMPLE 55 Preparation of Conpound 55 Hs Gy Qu Gly
Thr _Phe Thr Ser As pentyl gly Ser Lys @n Leu GQQu u Gu Al a Vval Le
Phe Ile du PR YA ys Asn-NH2 [SEQ ID. NO 59] The above PQTéWP’Hg
am dat ed peptide is assenbled on 4- (2'¢74' -di nmet hoxyphenyl) -Fnoc

am nonet hyl phenoxy acetam de norleucine MBHA resin (Novabi ochem 0.55

| e/ F Lied I
Cloaved 1 roo nER ePEPh Sl ARAD LS chli S8 7 L NehlTer (0 o
Conpound 1. Cdzﬂs;mimch dnal Ysed dne Sudlyesits Aat. BazbszléAu NA Wl .€ry) aﬁﬂ Sai vent

B (0.1% TFA i Anal yt i L gradl 30% 1.0 ,60%.S

Sol vent A OV%? @C’\%{‘%uggg¥ n§ BiRgo'qu%ogFﬁ 78d %@Bu na\lsyttlhear} Qéal ?"F]ﬁe[(ﬁout
to determ negrddieentet 30 i on ¢0eS@lvdrte aoraﬁdtsﬂlmnt iZdeoved exl rmspiteys )VASS
Spectrorretrg/ (I\/g: Ilc[al cul ated, 3253, 5. E 56 Preparation of Conpound 56
Hs Ay G WH §ghlYPRRL ﬁ?e‘éePeREbd‘F_ebSSE epySagrhele U8 FO FRFEIE a Val
Arg Leu Naphidytatéentich Qimdher Lete Lysodsit Pk {REQEId2t Np ] M
above identified am dated peptide_is assenbl ed on 4-

(2' -4 - di metPREGTAMAHAY) - Mo c CadrHorEeRyP2Hhehoxy acetani de  norl eucine MBHA
resi n (Novabi ochem 0.55 nmol e/ g) using Fnoc= protected am no acids
(Applied Biosystens, Inc.), cleaved 14 NOVEMBER 2006 WO 99125727

PCT/ US98/ 24210 EXAMPLE 57

Preparation of Compound 57

His Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe tButylgly Glu Trp Leu Lys Asn-~NH,
[SEQ. ID. NO. 61]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass
Spectrometry (M): calculated 3183.4.



67 fromthe resin, deprotected and purified in a sim | an4d NeyEMBERGOO®OUNd 1.
Used in analysis are Solvent A (0.1% TFA in water) and Solvent B (0. 1% TFA
in ACN). Analytical RP-HPLC (gradient 30%to 60% Solvent B in Solvent A
over 30 ninut é’gs’m?ﬁ”t he |yophilized peptide is then carriedPGIUSPH24210
determine the retention tine of the pf®dduct peptide. Electrospray Mass
Spectronetry (M: calculated 3289.5. EXAMPLE 57 Preparation of Conpound 57
Hs Gy Qu @y Thr Phe Thr Ser Asp gheuppprshys G n Net Gu Gu Gu A a Val
Arg Leu Phe tButylgly Gu Trp Leu Lys—AST-NH2 [SEQ ID. NO 61) The
above-identified am dated peptide is assenbl ed on 4-

(2'-4"-di met hoxyphenyl)-F 1 Tet h tam de norl euci ne MBHA
resin (Novabi ochem 0.55 faesS Sy il SLILE 85(\Set ed am no acids (Applied
Bi osystens, Inc.), cleaved fromthe resin, deprotected and purified in a

simlar way,.to.,Coppou Used i analysis are Solvent . 1% TIFA in

wat er) and¥§gl \%P{t EEU(QEX‘}%};H:AQ?% %%I%\%gpy FEa%e %L@A (()Lg%oﬁ eht 30%to
60% Sol ventcl@ GnuSAal¥evhl Anpyele3(PHE Miteealp Bhet heul yepmdn-zenl peppide is
then carried out t% geterm' ne the retention tine of the product peptide.

El ectrospr&P‘l\/EQs g ectronmetry (M: calcul ated 3183.4. 14 NOVEMBER 2006 WD
99/ 25727 PCT/ US98/ 24210 68 EXAMPLE 58 Preparation of Conpound 58 His Ay
Au dy Thr Phe Thr Ser Asp Leu Ser Lys Adn Leu u du du Ala Val Arg Leu
Phe Ile Asp pheTbguapygep@ﬁem}gﬁfqugmldated peptide is assembled on 4-

(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide 1is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3237.6.
EXAMPLE 59

Preparation of Compound 59

His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Leu Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Phe Leu Lys Asn Gly Gly
Pro Ser Ser-NH, [SEQ. ID. NO. 63]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, 1Inc.), cleavéd

from the resin, deprotected and purified in a similar way to



ID. NO 62] The above-identified am dated peptide i s ass&£NOVEMBER 2466
(2'-4"-di met hoxyphenyl ) - Fnoc am nonet hyl phenoxy acetam de norl euci ne MBHA
resi n ( Novabi ocher/g Q.55 nmmol e/ g) using Fnoc- protected am no aci dsa‘g2 plied
Bi osystens, |82 P> @ eaved fromthe resin, deprotected and gSTYPEEAHY a
simlar way to Conpound 1. Used in andi¥sis are Solvent A (0.1% TFA in

wat er) and Solvent B (0.1% TFA in ACN) . Analytical RP-HPLC (gradient 30%
to 60% Sol veBhpBuhd 0! VBBEQA 19Vesnadfysl Hutes) s&fvddie hyophild zagapephi de
is then carried out to determne the retention tinme of the product geptlde.
El ectrosprayaffss agfecidioiemts \B (Kf: 1tal&dl dtedBY37. BnabxpaE B-HPLC
Prepar ati on u 59 Hi yiJh Th : Lys
G Lea G o SEERTG AS VAl TR o P e [ TE Ve et the Ao A5od y
Pro Ser SeroRHRhESEQophDliked ®RptThHe &dlsotdeindearatirfiiesld cuti dbe edepepnive i s
assenbl ed o - o4 -di OX¥p yl.).= ] th C 1 de
nor | euci ne E/Eémréggpﬁl?ﬁbgg%?oéﬁeE]ﬁgo%ggﬁ%g)l E%?Qggl n%iﬁggggg%%[%}?eg%gg

am no aci dsSpépptomet By o8Y)st ergl,cullatell, 36B2a%ed fromthe resin, deprotected
and purified in a simlar way to 14 NOVEMBER 2006 WD 99/ 25727

PCTI US98/ 24210 69 Conpound 1. Used in analysis are Solvent A (0.1% TFA in
wat er) and Solvent B (0.1% TFA in ACskamMPomledical RP-HPLC (gradient 30%to
60% Sol vent B in Solvent A over 30 ninutes) of the |yophilized peptide is
then carried out to determine the retention time of the product peptide.

El ectrospray Mass Spectronpiiya{M ;o€ Wabedndbdd- 9-

His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly-NH,
[SEQ. ID. NO. 64]

The above-identified amidated peptide is assembled on 4-
(2'-4'-dimethoxyphenyl)-Fmoc aminomethyl phenoxy acetamide
norleucine MBHA resin (Novabiochem, 0.55 mmole/g) using Fmoc-
protected amino acids (Applied Biosystems, Inc.), cleaved
from the resin, deprotected and purified in a similar way to
Compound 1. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3309.7.

EXAMPLE 61

Preparation of Compound 61

His Gly Glu Gly Thr Phe Thr Ser Asp Ala Ser Lys Gln Met Glu™—
Glu Glu Ala Val Arg Leu Phe Ile Glu Trp Leu Lys Asn Gly Gly



EXAMPLE 60 Preparation of Conpound 60 Hs Gy Qu dy ThNOVPRMBERROGer Asp
Ala Ser Lys dn Mt Qu Gu Qu Ala Val Arg Leu Phe Ile Au Trp Leu Lys Asn
Ay-NH2 [SEQ ID. NO 64] The above-identified am dated peptide is

assenbl ed on MOPE512 _ di net hoxyphenyl ) - Fnoc ami nonet hyl phe &S de
nor | euci ne MBHA resin (Novabi ochem 0.53% mmuol e/ g) using Fnoc- protected

am no aci ds (Applied Bi osystens, Inc. ), cleaved fromthe resin, deprotected

and purifiggid &, Sigl,! &k t edrhn @nalysi s are Sol vent A
(0. 1% TFA ?’% water) a glg%%nﬁpré lI8”15% TI'—ZA[|S%6ACI\$ Anal ystsll cal RP-HPLC

(gradient 30%to 60% Sol vent Bin Sol vent A over 30 mnutes) of the

| yopht 11 zed peptile ARl ed ohladfedUane s 4 NeJhantd o Lo of

t he product pepti rospra at ed 3309. 7.
EXAMPLE 61 ( Pr—eﬂpammemhoaﬁzpﬂenpbmﬂmﬁd Hnm;lr@n;etﬁyll Gghe‘ﬁvxyPheac‘lémanSeie Asp
Al a Ser Lys Gln Met u_d Alg.vskll Ar Ph %Glu.Tr eu Lys
hon Oy Gyt ioeeeiiBogeetoo HePaBidPetiesy 76 5H8H% TS sor
Gy Al a hPrgxrdtiareiH2ah 5. ald).dsi\lO(Aﬁﬁlla'dme mkeyatedent i fhed) amdieetae;(éd
peptide is asseg)med on, 4- - di met hox heng é Fnoc amni norretpf/ phenoxy
acet ani de Oﬁe(cl‘k'l@\?aﬁ‘f‘gc 5ifmBl §AG}- LI HGYFSe-
protected amdmpb& ds. (Mlleed:o%;q%@tse@&e rBeuliredl gavedsitihes Blge anesi n,
deprotected and purified in a simlar way to_ Conpound 1. Doubl e couplings
are requirett-atUyedi dhednsbyaha aze. s@éé’énFnAan(ag Vi STE¥ elSoWaERE) ARG 1%

TFA in “ﬂifgaléaH% B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%
to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide 1is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3711.1.

EXAMPLE 62

Preparation of Peptide having SEQ. ID. NO. 67

Compound 62, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe
Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Trp Leu Lys-NH'octanoyl Asn-NH, [SEQ. ID. NO. 67],
is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl
phenoxy acetamide norleucine MBHA resin (Novabiochem, 0.55
mmole/g) using Fmoc-protected amino acids (Applied
Biogystems, Inc.), cleaved from the resin, deprotected and
purified in a similar way to Example 1. Fmoc-Lys-NHoctanoyl
acid is used for coupling at position 27. Instead of using a
protected amino acid for the final coupling at position 1, 4-
imidazolylpropionic acid is coupled directly to the N-
terminus of residues 2-28 on the resin. Used in analysis are
Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in N
ACN) . Analytical RP-HPLC (gradient 30% to 60% Solvent B in



Solvent B (0.1% TFA in ACN). Anal ytical RP-HPLC (gradi ertNQGUPMBER 2886%
Solvent B in Solvent A over 30 minutes) of the |I|yophilized peptide is then

carried out rmne the retention tinme of the product i

El ectrospr ayR\%ﬁg’Zzs %pectrorretry (M: calculated 3711.1. EXAI\'/%%%B%%&Z'O
Preparation of Peptide having SEOQ. ID. "NO. 67 Conpound 62,

4-im dazolyl propionyl-@y GQu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Mt

Gu Gu G ugllveMln Al el nﬁbﬁtlegs% &utﬁé pl}lefiihlh)’isz‘eI?iHﬁ%%ﬁ:&EIQYEsAEHeHHz
[SEQ ID. NO. 671, is assenbled 4- (2 di met hox - Fnoc

ami nonet hyl Caphiathaitader almteefmham shei FetavEien ddme ﬂﬁox‘i&&u Eé”ﬁ@HFtO 55
mol e/ g) us%}é%}f&@?“ﬂ%@t%%%?@a@”hﬁ% %@'&é&%ﬂf@m )Bi %ﬁéhﬁgﬁedl nc.),
0} e resin ep ot écte

cl eaved fr purlfledlna5|m ar way to
Example 1. F¥E-QLys -NH octanoyl acid is used for coupling at position 27.

I nstead of using a protected am no acid for the final coupling at position
1, 4- imdazolylpropionic acid is coupled directly to the N term nus of
residues 2-28 on the resin. Used in BXRMBIR $3are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%to
60% Sol vent B in 14 NOVEMBER 2006 WD 99/25727 PCT/US9S/ 24210 71 Sol vent A

over 30 m nutes) ofptdeataroidi |dfz@@ppedei Hevisg tdmm. Xar iNGed 6But t o

determne the retention tinme of the product peptide. Electrospray Mass
Spectronetry (M: calculated 3405.0 EXAVMPLE 63 Preparation of Peptide

Eﬁ\/i ng SEO |ID. Mapdithd @NPAUAR:iB3zolyiftsRzalwl-n9Picany il ¥ th& y Thr
e
Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala Val Arg Leu

Phe Ile Glu Phe Leu Lys-NH’octanoyl Asn-NH, [SEQ. ID. NO. 68],
is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl
phenoxy acetamide norleucine MBHA resin (Novabiochem, 0.55
mmole/g) using Fmoc-protected amino acids (Applied
Biosystems, Inc.), cleaved from the resin, deprotected and
purified in a similar way to Example 1. Fmoc-Lys-NH°octanoyl
acid is used for coupling at position 27. Instead of using a
protected amino acid for the final coupling at position 1, 4-
imidazolylpropionic acid is coupled directly to the N-
terminus of residues 2-28 on the resin. Used in analysis are
Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in
ACN) . Analytical RP-HPLC (gradient 30% to 60% Solvent B in
Solvent A over 30 minutes) of the lyophilized peptide is then
carried out to determine the retention time of the product
peptide. Electrospray Mass Spectrometry (M): calculated
3347.9

EXAMPIE 64

Preparation of Peptide having SEQ. ID. NO. 69

Compound 64, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe



Thr Ser Asp Leu Ser Lys G n Leu Gu Au Ju Ala Val Argi1idOVvEMBER 2086 G u Phe
Leu Lys-NH octanoyl Asn-NH2 [SEQ ID. NO 68], is assenbled on

4-(2' -4' -di met hoxyphenyl ) - Fnroc am nonet hyl phenoxy acetam de norl euci ne
MBHA resin (Ndvabgfgéﬁem 0.55 mmol e/ g) using Fnoc- protect ed B384 s
(Applied Biosystens, Inc.), cleaved frdéhthe resin, deprotected and
purified in a simlar way to Exanple 1. Fnoc-Lys-NH octanoyl acid is used

for coupling .s%‘}shtsboﬂe%75e£“§{7§a<91r9f»aeg§'d1% %1upE;%eﬁ&§dvé‘g‘ APy agdd for
the final coupling at “position 1; 4- imdazolylpropionic acid 1's” coupled
directly to e e GRUNTIRPSLEG LeSiNHIEstZndPl Wb By ey NEJSesEd N Enal ysi s
are Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in_ ACN).

Anal ytical R&-HBE (dRadreRTLE8%, 0B B0t% 'SH 'vEdeBhPXYPRERY bhT FPOGver 30

m nutes) of dniedme@pihl bERAoREPAESCahRdd HRIT1 o hbeMBANT r&O et ermine the
retention tine of thé product peptide. Electrospray Mass Spectronetry (M:
cal cul ated @@wvabjochamPLL-B3 W St iWH S FPesrPgetAgyPAgaSErY 3agidNO 69

Conpound 64, ;41 Lonyl = EMBER 2006 WO
co Doy por EIER5TRkEeRL O e T dHddyR ekbh BHE e N e 0 Al

Val Arg Leu depimotideged andlr putefiieq sitNd cdmddeyl wAgntd Px@nglelH2. [ SEQ | D.
NO 69], is assenbled on 4-(2' -4 -,%i)met hoxyphenyl ) - Fnoc am nonet hgl Qhenoxy
acet am de ndMSudYTs NNEIEE 3%l aci oV S b1 8T r 10§ 8FgPositagn 27-

Froc- prot ectgfhgidnerackdig &APPbE &t & Qi%iceBEidl B6x) chél eayed from the

resin, deprotected and purified in a simlar way to Exanple 1.

Frroc- Lys- NHaseRdriegl agcpasisionel forimisiaolydpaPPpeBici dmi@7is coupled
directly to the N-terminus of residues 2-30 on the resin.
Used in analysis are Solvent A (0.1% TFA in water) and
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%
to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3519.0

EXAMPLE 65

Preparation of Peptide having SEQ. ID. NO, 70

Compound 65, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe
Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Phe Leu Lys-NH'octanoyl Asn Gly Gly-NH, [SEQ. ID.
NO. 70], is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc
aminomethyl phenoxy acetamide norleucine MBHA resin
(Novabiochem, 0.55 mmole/g) using Fmoc-protected amino acids
(Applied Biosystems, Inc.), cleaved from the resin,
deprotected and purified in a similar way to Example 1.
Fmoc-Lys-NH’octanoyl acid is used for coupling at position 27.

Instead of using a protected amino acid for the final



Instead of using a protected amno acid for the final ¢oNOVEMBERROEOSI tion
1, 4-imdazolylpropionic acid is coupled directly to the N-term nus of
residues 2-30 on the resin. Used in analysis are Solvent A (0.1% TFA in
wat ér) and SOVQEMISTH (0.1% TFA in ACN). Anal ytical RP-HPLC (RfHE$ERE21800,
to 60% Solvent B in Solvent A over 30 nidutes) of the |yophilized peptide
is then carried out to determine the retention tinme of the product peptide.

oot 08P SB35 SAECREOELSY A M- FARULILTE RIS e HIPLE Pouprea

4-i m dazol ydprepkdryte Gle Gittednyirlim dPheesTHneSe? - 78 por ctheSarediys G n Leu
Gu du du Val _Arg Leu _Phe l.le Phe. e ys- NH .oct.ang Asn Ay
Ay-.NH, [S éfegl D aﬂﬁ).gyﬁbf ,a]fesesaoslsveeﬁg 5e&‘d (gnlﬁ- ?E}x-ﬁn-“ﬁtﬁa’f)hcﬂfﬁphenyl ) - Fnoc
am noret hyl spheaaxyBacet agi TRA niat |20i.nankBitdi casi Rp- KMoy aknectient 3.085

mol e/ g) using Fpoc-protected am. no acids i ed Bi osystens, Inc.),
t ﬁgglr);}g?ﬁ?nt d%p‘r’bt%?f'tvé’d‘taﬁdOBG%ASBe‘Bl’?‘ﬁt%FO)Si | 1SS way to

cl eaved fr oM

Exampl e 1. 1bBpeibysedlbest aOYs adicth carksed 60F €OUMddGniate RO tiON 27.
Instead of using a protected amino acid for the final 14 NOVEMBER 2006 WO

99/ 25727 PCYPUSBBion 4pme /at cdimintpfust peBFifen HleatyofrkaroMASS opi oni ¢

acid is couplhedt r8hkee}y! i 0 defYdr@igmhays  §f residues 2-30 on the resin.
Used in analysis are Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA

in ACN). Analytical RP-HPLC (gradient 30% to 60% Solvent B in Solvent A
over 30 mnutes) of the |[|yophili zedEmngeégs then carried out to

determne the retention tinme of the epti de. El ectrospray Mass

Preparation of Peptide having SEQ. ID. NO. 71

Compound 66, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe
Thr Ser Agp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Trp Leu Asn Lys-NH'octanoyl-NH, [SEQ. ID. NO. 711},
is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc aminomethyl
phenoxy acetamide norleucine MBHA resin (Novabiochem, 0.55
mmole/g) using Fmoc-protected amino acids (Applied
Biosystems, Inc.), cleaved from the resin, deprotected and
purified in a similar way to Example 1. Fmoc-Lys-NH°octanoyl
acid is used for the initial coupling onto the resin at
position 28. Instead of using a protected amino acid for the
final coupling at position 1, 4-imidazolylpropionic acid is
coupled directly to the N-terminus of protected residues 2-28
on the resin. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC
(gradient 30% to 60% Solvent B in Solvent A over 30 minutes)
of the lyophilized peptide is then carried out to determine
the retention time of the product peptide. Electrospray Mass

Spectrometry (M) : calculated 3405.0



Spectronetry (M: cal cul ated 3451.9 EXAMPLE 66 Preparation of Peptide having
SEO. ID. NO. 71 Conpound 66, 4-im dazolyl propionyl-d yl“@(bVW?E‘g'ﬁ‘}%Phe Thr
Ser Asp Leu Ser Lys An Met Qu Qu Qu Ala Val Arg Leu Phe Ile Qu Trp Leu
Asn Lys- NH ocweneydreNH2 [ SEQ ID. NO 71], is assenbled on pcrus9sndzio

4-(2' -4' -di net hoxyphenyl ) - Fnroc am nonmethyl phenoxy acetam de norl euci ne
MBHA resin (Novabi ochem 0.55 mmole/g) using Fnoc-protected am no acids
(Applied Biosystens, Inc.), cleaved fromthe resin, deprotected and
purified in a simlar way to Exanpl eEXAMBBCc6T1ys- NH oct anoyl acid is used
for the initial coupling onto the resin at position 28. Instead of using a
protected am no acid for the final coupling at p05|t|on 1

4-1m dazol yl propi onPzepat 3 D) B de Lho 5 %

protected residues 2- 28 on the resin. Used in anal ysis are SoI vent A (0.1%
TFA in water) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC

(gradi ent 30% t oc&a8oGM Nt @ﬂmdSvagmprépmwlmmet ey Tofr the

| yophilized geptlde is then carried out to ﬁ r}w the retention tinme of

the product TREpPFHASEI M 5eply? s Lep@ty (rh? Ve aal8lt 3405. 0

14 NOVEMBERp ﬁgoﬁlev&@%{%ﬁ& PQH ng%%@%%%‘an ¥4 -FHA 6&DPr /P21 ghh on of
Pepti de havi ng SEO. ound 67 2 i'm dazol yl'propionyl -Gy GQu
Ay Thr PhelST«hsseebldtispDer (Ser-4Lys11®th:em1@nyld-tFn@m aAIl&lOV@Ithmg Leu

Phe Ile Qu Y ct ano SE assenbl ed
on 4-(2' -4 pg oxﬁ qse) éo%% eSlQh th)ffbalge}‘g}ﬁ 8- Eérl euci ne
MBHA resin @hbyabgDC¢Eﬂng(Fdﬁi protected amino acids (Applied

Biosystems, Inc.), cleaved from the resin, deprotected and

purified in a similar way to Example 1. Fmoc-Lys-NHoctanoyl
acid is used for the initial coupling onto the resin at
position 28. Instead of using a protected amino acid for the
final coupling at position 1, 4-imidazolylpropionic acid is
coupled directly to the N-terminus of residues 2-28 on the
resin. Used in analysis are Solvent A (0.1% TFA in water) and
Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%
to 60% Solvent B in Solvent A over 30 minutes) of the
lyophilized peptide is then carried out to determine the
retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3347.9
EXAMPLE 68

Preparation of Peptide having SEQ. ID. NO. 73

Compound 68, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe
Thr Ser Asp Leu Ser Lys Gln Met Glu Glu Glu Ala Val Arg Leu
Phe Ile Glu Trp Leu Asn Lys-NH’octanoyl Gly Gly-NH, [SEQ. ID.
NO. 73], is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc

aminomethyl phenoxy acetamide norleucine MBHA resin



mol e/ g) using Fnoc-protected am no acids (Applied Bio ),
cleaved fromthe resin, deprotected and purified in a g@ﬁg@];%g&?o
Exanpl e 1. Fnoc-Lys-NH octanoyl acid is used for the initial coupling onto
the resin at woomrsizon 28. Instead of using a protected am necanisdsdqro t he
final coupling at position 1, 4-im dazojylpropionic acid is coupled
directly to the Nterm nus of residues 2-28 on the resin. Used in analysis
are Solvent A (0.1% TFA in water) and Solvent B (0.1% TFA in ACN).

Anal ytical RBoMpRECTheRdi @nit5 301e/9) 609688 TEAE -BF e AY atine ardds30

i nutes) of (hBg1s LOBIbLYSPONAS | 81L060aCREGH AchOWedigy deter i ne the

retention tine of the product peptide. Electrospray Mass Spectronetry (M:
cal cul at ed 8snrobee@d/RuK G R fest dni ensomiPeptwale YraE¥REEQL.I D. NO. 73

Conmpound 68, 4-ipid |yl propionyl-Gy G Thr Phe Thr Ser. As eu Ser
e n ot FERh -y G hRaSTa 2§ T o o £ouph Be At coaLrich 28
Lys- NH oct agayte&HYofd ¥s d $HtdPed BRind3dcid SEf&S e fathan

4-(2'-4'-di met hoxyphenyl)-Fnoc am nonethyl phenoxy acetani de norl eucine

MBHA resin SQUREVENBER oD 109425 73da peiy Lsows Tomixp acas! (ifowabipdeRem
0.55 mol e/ ) listDg ETOR@NONRLtatiATLR0pAGEHS: of AR I RSN MRl NC- )

cleaved fromthe resin, deprotec and purified in a simlar way
Exanpl e 1. rFabs- LysedHevcinmljHisagire Folused & of0 cougiEMmdratwasesilt iaod 28.

| nst ead of i r d N idﬁ_I_A inal i ition
1, 4-im dazg'?;/f}%rrlgp?oﬁls gf%agllq:‘d!{jl :gsfl %ﬁgl'e Q%}I%{F}gﬂ yr{?oHPtIngguﬁ-rltaé%rq r‘rei;?1 %ugggsf
protected resi d0&sS@BntorB tie Salesnn. AUsedri 30 anaiytsis) arfe tiel vent A (0. 1%
TFA I n Wate&bogﬁglized peptide is then carried out to determine the

' retention time of the product peptide. Electrospray Mass

Spectrometry (M): calculated 3519.0

EXAMPLE 69

Preparation of Peptide having SEQ. ID. NO. 74

Compound 69, 4-imidazolylpropionyl-Gly Glu Gly Thr Phe
Thr Ser Asp Leu Ser Lys Gln Leu Glu Glu Glu Alé Val Arg Leu
Phe Ile Glu Phe Leu Asn Lys-NH'octanoyl Gly Gly-NH, [SEQ. ID.
NO. 74]), is assembled on 4-(2'-4'-dimethoxyphenyl) -Fmoc
aminomethyl phenoxy acetamide norleucine MBHA resin
(Novabiochem, 0.55 mmole/g) using Fmoc-protected amino acids
(Applied Biosystems, Inc.), cleaved from the resin,
deprotected and purified in a similar way to Example 1.
Fmoc-Lys-NH'octanoyl acid is used for coupling at position 28.
Instead of using a protected amino acid for the final
coupling at position 1, 4-imidazolylpropionic acid is coupled
directly to the N-terminus of residues 2-30 on the resin.
Used in analysis are Solvent A (0.1% TFA in water) and

Solvent B (0.1% TFA in ACN). Analytical RP-HPLC (gradient 30%



Sol vent B (0.1% TFA in ACN). Analytical RP-HPLC (gradi epfn30H% F

Solvent B in Solvent A over 30 m nutes) of the Iyophlllzed peptl ae |s t hen
carried out to determne the retention time of the product peptide.

El ect rospray wBa9%2578pectronetry (M : cal cul ated 3519. 0 EXAVPRETAS998/24210
Preparation of Peptide having SEOQ. ID. NO 74 Conpound 69,

4-im dazolyl propionyl-G@y Qu Ay Thr Phe Thr Ser Asp Leu Ser Lys G n Leu
Gu Qu du AIa Val Leu ,Phe Ile Qu Phe Leu Asn qQctanoyl Gy
Gy-ND [SEEP PBY SREVERE)E 1 Sisiemsi AaoBRE 450 Bt st hdaybheny| ) - Fioc
anm nonet hyl 1pBpROXYza8epept tee Ny |teies @ar&’BéiA 6661 fo dMNavabirachem 0. 55
nmol e/ g) u3|ngﬁFnDc- protected am no acids plied Bi osystens, Inc.),

cl eaved frofFfERBLiER| Fllmed%%r‘ﬂ’:%d%rélﬂiu&ﬁdpﬁﬁﬁl?iﬁedEQ-‘hC‘hr%ﬁF?ﬁarYarMaﬁer to
Exanple 1. ghpperbyseN @ef anoylcaGda s488ed for coupling at position 28.

I nstead of using a protected amno acid for the final coupling at position
1, 4-imdazolylpropionic acid is coupled directly to the N-term nus of
residues 2-30 on the resin. Used in analysis are Solvent A (0.1% TFA in
water) and Solvent B (0.1% TFA in Aggg. Analgtlcal RP-HPLC (gradi ent 30% 14
NOVEMBER 2006 WO 99/25727 PCT1US981 to 60% Sol vent B in Solvent A
over 30 mnutes) of the |yophilized peptide is then carried out to
determine the retention tinme of the product peptide. Electrospray Mass
Spect ronmet r preppratabnul apéd 345teImEXANPL ECIObOxpbat at | anidf Coeprhdeasl

car boxyl i ¢ %%Egepﬁ%af'ﬁ’& £SO EREPURIVAY L0 .08 APOVEmTaL ST JE PRI AT IEoy

sequences f 6
Compounds 1-3, 30-37, 40~-42, 49-58 and 62~69

Compounds 1-23, 30-37, 40-42, 49-58 and 62-69 [SEQ. ID.
NOS. 5-27, 34-41, 44-46, 53-62 and 67-74] are assembled on
the so called Wang resin (p-alkoxybenzylalacohol resin
(Bachem, 0.54 mmole/g)) using Fmoc-protected amino acids
(Applied Biosystems, Inc.), cleaved from the resin,
deprotected and purified in a similar way to Compound 1. Used
in analysis are Solvent A (0.1% TFA in water) and Solvent B
(0.1% TFA in ACN). Analytical RP-HPLC (gradient 30% to 60%
Solvent B in Solvent A over 30 minutes) of the 1lyophilized
peptide is then carried out to determine the retention time
of the product peptide. Electrospray Mass Spectrometry

provides an experimentally determined (M).

EXAMPLE 71

Preparation of C-terminal carboxylic acid peptides

corresponding to the above C-terminal amide sequences for

Compounds 24-29, 38, 39 and 43-48

Compounds 24-29, 38, 38, and 43-48 [SEQ. ID. NOS. 28-33,
42, 43 and 47-52] are assembled on the 2-chlorotritylchloride



Compounds 1-3, 30-37, 40-42, 49-58 and 62-69 Conpounds - - 40- 42,
49-58 and 62-69 [SEQ ID. NOS. 5-27, 34-41, 44-46, 53- é%?}ﬁEdég%é%%f are
assenbled on the so called Wang resin (p-al koxybenzyl al acohol resin
(Bachem 0. 54wowwksty)) usi ng Fnoc-protected am no acids ( Appt/uszs/24210

Bi osystens, Inc.), cleaved fromthe resjn, deprotected and purified in a
simlar way to Conpound 1. Used in analysis are Solvent A (0.1% TFA in

wat er) and Solvent B (0.1% TFA in ACN). Analytical RP-HPLC égradi ent 30%to
60% Sol ventesipn (288PvafRP mesber 3B Wﬁut@@yaé#o%@m yBphrli feamopepgi e is
then carriedsonh Ffodebebibofed NEnlfl cOLio (hoB11 08 biSspoanet paptde.

El ectrospray MaSs Spectronetry provides an experi nent alfy determned (M.
EXAMPLE 71 Piepéedt foemofhe-tegim naepratiestpdi endcpdrpépeddeés aceimddpondi ng

to th b - i nal ' f . - v 1 39mand
43- 48 Compodade 54 s0boyB 35 EATIS e Y R By PO 3RS
47-52] are assweabéel andt$el Zerch|br@l.rlist ViFehlior R4Y ) 14 ANSVENVBERL 2RDEHPND

99/ 25727 PCT/ U898/ 242 77 [ 200- 400, h % DVB_( Noyabi och

0423 0 ol BFGTIeRtior iy FholdBr SoLEPRH BniMoSALTHE: (heptba ar BLGSFERY,
Inc.), cleavedhkr apdphg 1iestn pepeptiet aet atheantgiiield eshtd nt@ aetek@ine way
to Conpound 1. Used in analysis are Solvent A (0.1% TFA in water) and

Sol vent B (&MNeoFFEANEROACKITe ARSI FRPCRFORRCHPPEPt YR adPLREL BPIRERY cWiofs

Sol vent B i§?§9{:¥8ﬂétﬁl qs'l%vi%%smaGHUte_ﬁg)eriﬂén%_@g}Ly&&%ﬂﬂrﬁﬁ@@ peRtide is then

carried out to determne the retention time of the product peptide.
El ectrospray Mass Spectronetry provides an experinentally determned (M.

EXAMPLES A TO E

Reagents Used

GLP-1(7-36) [NH,] was purchased from Bachem (Torrance,

CA). All other peptides were prepared using synthesis
methods such as those described therein. All chemicals were
of the highest commercial grade. The cAMP SPA immunoassay

was purchased from Amersham. The radioligands were purchased
from New England Nuclear {Boston, MA). RINm5f cells
(American Type Tissue Collection, Rockville, MD) were grown
in DME/F12 medium containing 10% fetal bovine serum and 2mM
L-glutamine. Cells were Qrown at 37°C and 5% CO0,/95%
humidified air and medium was replaced every 2 to 3 days.

Cells were grown to confluence then harvested and homogenized
using on a Polytron homogenizer. Cell homogenates were

stored frozen at ~70°C until used.

EXAMPLE A
GLP-1 Receptor Binding Studies

Receptor binding was assessed by measuring displacement
of [Y™I)GLP-1 or [**I]exendin(9-39) from RINmS5f membranes.
Assay buffer contained 5 Bg/ml bestatin, 1 rg/ml

phosphoramidon, 1 mg/ml bovine serum albumin (fraction V), 1



EXAMPLES A TO E Reagents Used GLP-1(7-36)[NH2) was pur¢)ReemBERFhdachem
(Torrance, CA). Al other peptides were prepared using synthesis nethods
such as those described therein. Al chemcals were of the highest

comerci al gr¥@d%25Bk cAMP SPA i mmunoassay was purchased frBEI/ESS24HAM The
radi ol i gands were purchased from New Eagl and Nucl ear (Boston, MA). RI Nntf
cells (Anerican Type Tissue Collection, Rockville, MD) were grown in

DVE/ F12 maq['l u

cont ai.ni_ng 10% f.etal vi.ne ser d L-glytamne, Cells
Wer e grown aq[/p%%%é:rﬁr}g%genﬁgg%tl ﬁﬁ’?ngdglctliz et a?(gn rﬁlﬁdHrrg%/%UnFa/ag‘?épl grged
every 2 tonmradaye bledisgwenB® guowmembrenaf lprertednt héBradfvest ed oxedn
honogeni zed usi.ng on a Pol ytron hono izer. Cell _h enates were stored
frozen at -2FEYdnt3s u%ee%?smé% %(g‘i R@E%ﬁopug?‘ﬁ)gi AGIstniee tREcept or
bi ndi ng wasviassessechmy [FeapeL Py d&irspldtEmrindiaf(oF38%51 | £&Ad- hrdlabeled
[ 1251 ] exendi n(9-39) from RI NnBSf nmenbranes. Assay buffer contained 5 pg/m
bestatin, Peptddels IHospRer aiingses B2 MC bbvi A6 swalim alétesn (Negdeti on

V), 114 E 2572 8124210 % baci traci,n, and
Y i MpCL2 20 SARERES, 7. 4. LTS ORERtr o B o P S0 Y Benbrdne
prot ei n ( Briddftorad ipnot eiinh assdy) wissphatspefiflededn 280ipé, aspHy Bufifer and
i ncubated with 60 12511 GLP-1 or [125]]e i n(9-39) d unl_abel ed
bept 1 des. 1 GEIENG R ROt EET T AT o8 TFaFPp CHdb ERATFe LIRR. fROCRESt er
NY) . | ncubatWaanacwame .t eicaiirabedbygf apbf usihgrat remce¥tt haenl d1 plate
phosphat ebuffered saline, pH 7.4, , ,
harvester (Wallac 1Inc., Gaithersburg, MD). Filters were
dried, combined with scintillant, and radioactivity
determined in a Betaplate liquid scintillant counter (Wallac
Inc.).
Peptide samples were run in the assay as duplicate
points at 6 dilutions over a concentration range of 10™°M to
107'M to generate response curves. The biological activity

of a sample is expressed as an IC,, value, calculated from the

raw data using an iterative curve-fitting program using a 4-
parameter logistic equation (Prizm™, GraphPAD Software). The

results are shown in Table I.



t hrough pol yet hyl enei nmine-treated GF/ B gl ass fiber filtassovE¥YEER0d NC. ,
Gai t hersburg, MD) using a Tontec Mach Il plate harvester (Wallac Inc.,

Gai thersburg, MD). Filters were dried, conbined with scintillant, and

radi oactivity YR&¥®¥Hined in a Betaplate liquid scintillant cREHPIS262 | ac
Inc.). Peptide sanples were run in the assay as duplicate points at 6
dilutions over a concentration range of 10-6Mto 10-12Mto generate
response curves. The biological activity of a sanple is expressed as an

| C50 val ue, calculated fromthe raw data using an iterative curve-fitting
programusing a 4- paraneter |ogistTaBaguati on (PriznmTM G aphPAD Sof t ware).
The results _are shown in Table |I. 14 NOVEMBER 2Q0 99/ 25727

PCT/ U898124§§MQBTABLE | Compound | C50(nM Bi—gﬁgﬂ-ﬁ-4 [SEQ ID. NO 2]
0.70 Conpound 1 [SEQ ID. NO 5] 0.67 Conmpound 2 [SEQ ID. NO 6] 1.21
Conpound 3 LESEQ. .I'D. NO %g 0. 67 Corgpound 4 [SEQ ID. NO 8] 0.42 Conpound
5 [SEQ | D. Eerdar-4. 91[SEdnptind% [<9EQ 1D. N0 Y169 59.05 ~ Conpound 7

[ SEQ ID. N@on%éaihné-f14 (Segporind b [ %EESQ ID. NO. g2§71.75 Conpound 9 [SEQ
ID. NO 13] 0.88 Compound 10 [SEQ 1ID. NO 14] 1.96 Conpound 11 [SEQ ID.
NO. 15] 0.6%cmpphpduiAd ISEQSHD. IN9®. b 16] 2.94 1.21

Compound 3 [SEQ. ID. NO. 7] 0.67
Compound 4 [SEQ. ID. NO. 8] 0.42
Compound 5 [SEQ. ID. NO. 9] 1.91
Compound 6 [SEQ. ID. NO. 10] 59.05
Compound 7 [SEQ. ID. NO. 11] 5.44
Compound 8 [SEQ. ID. NO. 12] 1.75
Compound 9 [SEQ. ID. NO. 13] 0.88
Compound 10 [SEQ. ID. NO. 14] 1.96
Compound 11 [SEQ. ID. NO. 15] 0.69
Compound 12 [SEQ. ID. NO. 16] 2.94
Compound 13 [SEQ. ID. NO. 17] 7.82
Compound 14 [SEQ. ID. NO. 18] 0.04
Compound 15 [SEQ. ID. NO. 19] 0.48
Compound 16 [SEQ. ID. NO. 20] 1.10
Compound 17 [SEQ. ID. NO. 21] 21.6

Compound 18 [SEQ. ID. NO. 22] 0.63
Compound 19 [SEQ. ID. NO. 23] 0.63
Compound 20 [SEQ. ID. NO. 24] 0.94
Compound 21 [SEQ. ID. NO. 25] 9.91
Compound 22 [SEQ. ID. NO. 26] 8.24
Compound 23 [SEQ. ID. NO. 27] 0.82



Compound 21 [ SEQ |

Conpound 23 [ SEQ |ID. . 27] 0.82 14 NOVEMBER 2006 WO 99/ 25727

PCT/ US98124210 80 EXAVMPLE B Cycl a &afif pvation Study Assay buffer
contained 10 }1M GIP, 0.75 nM ATP, g—@&%am 0. 5mM phosphocr eati ne,
12.5 UmM creatine kinase, 0C¢clage ictapraatiion $tudly} 1M I BMX i n 50 nM HEPES,

pH 7. 4. Menbrane and tides re conghined in 10 0 ay fer in
96 well fil ter-%%??%n?ﬁ?g?’és C(’anégf*i‘ﬁ‘grggcé&p.dfﬁsed?o%,m&‘/A?‘%'Aff-g’r B
m nut es i ncMgalj,ono Bmm8 7fhoé o @assayinegs temmuyaileerdnt inansigisof 0.4
supernatant by filtratjon into a fresh 96 wel | gl ate usi ng a MIllipore
vacuum mani P87R! pFRt it JAVEBMX o Aterfs We FEFEanPit 4t d pYempranes

| Munoassay anfepbbdedsanpless WM inda 1A thw asﬁﬁa?z(faﬁsfségmbixﬁeffe% Rpiggs at
7 dilutions over a concentration range of 10-6Mto 10-12Mto generate

response cubeél. fiH&epirbrs§rRalrlageisyi tNilldpogepferul aPedhinpie WAS -

expressed a n E%ID val ue, .calcul.ated.a scribed_above, Results_ar
t abul at ed i%fg%ﬁb 3 ?fpu%%s 1ncub§£10n at %7Q8, Ehe gssay was germlna e
by transfer of supernatant by filtration into a fresh 96 well

25] 9.91 Commund 22 [SEQ ID. NO. 26] 8.24

Conpound 13 [SEQ ID. NO. 17] 7.82 Conpound 14 [SEQ | Qs N4OEMARIR D004
Conpound 15 [SEQ ID. NO 19] 0.48 Conpound 16 [SEQ ID. NO 20] 1.10
Cormpound 17 [SEQ ID. NO 21] 21.6 Conpound 18 [SEQ ID. NO 22] 0.63
Conpound 19 [ SEQPY25F27 NO. 23] 0.63 Conpound 20 [SEQ | D. NO PCIAYSE2440
D. NO.
D. NO

plate using a Millipore vacuum manifold. Supernatant cAMP
contents were quantitated by SPA immunoassay.

Peptide samples were run 1in the assay as triplicate
points at 7 dilutions over a concentration range of 10™°M to
10"?M to generate response curves. The biological activity
of a particular sample was expressed as an EC,, value,
calculated as described above. Results are tabulated in

Table II.



14 NOVEMBER 2006 WO 99/25727 PCT/ US98/ 24210 81 TABLE hk no®iEnBHERE06SO NM
Exendin-4 [SEQ ID. NO 2] 0.23 Conpound 1 [SEQ ID. NO 5] 0.3 Conmpound 2

[SEQ ID. NO 6] 0.79 Conmpound 3 [SEQ ID. NO 7] 2.35 Conpound 4 #SEQ
ID. NO 8] 0.99%¢Fbound 5 [SEQ ID. NO 9] 9.85 Conpound BCTERY24$18 "no
10] 79.4 Conpound 7 [SEQ ID. NO 11]18863.6 Conpound 8 [SEQ ID. NO 12]
6.8 Conpound 9 [SEQ ID. NO 13] 1.68 Conpound 10 [SEQ ID. NO 14] 5.37
Conmpound 11 [SEQ ID. NO 15] 0.48 TégﬂEOHfd 12 [SEQ ID. NO 16] 15.55
Conmpound 13 [SEQ ID. NO 17] 79.6 d 14 [SEQ ID. NO 18] 1.11
Compound 15 (SEQ ID. NO 19] 1.05 Conpound 16 [SEQ ID. NO 20] 5.12
Conmpound 17 SESn I D. NO 21] 43.6 Conpound 18§%SEEQLID' NO. 22] 0.76
Conmpound 1(5:+’§E dlD. NO 23] 3.68 Conmpound 20—-FS8 I D. NO. 24] 5.25
Compound 21 [ SEQ 1D. 25] 45.1 Conpound 22 (SEQ ID. NO 26] 20.43
Conmpound | D. 2 3. 05 .14 NOVEMBER 200 WO 99/ 25727
PCT/ US98/ 2332%65%‘ [NQQ fb. %8° 2 0293

Compound 1 [SEQ. ID. NO. 5] 0.3

Compound 2 [SEQ. ID. NO. 6] 0.79

Compound 3 [SEQ. ID. NO. 7] 2.35

Compound 4 [SEQ. ID. NO. 8] 0.22

Compound 5 [SEQ. ID. NO. 9] 9.85

Compound 6 [SEQ. ID. NO. 10] 79.4

Compound 7 [SEQ. ID. NO. 11] 63.6

Compound 8 [SEQ. ID. NO. 12] 6.8

Compound 9 [SEQ. ID. NO. 13] 1.68

Compound 10 [SEQ. ID. NO. 14] 5.37

Compound 11 [SEQ. ID. NO. 15] 0.48

Compound 12 [SEQ. ID. NO. 16] 15.55

Compound 13 [SEQ. ID. NO. 17] 79.6

Compound 14 [SEQ. ID. NO. 18] 1.11

Compound 15 [SEQ. ID. NO. 19] 1.05

Compound 16 [SEQ. ID. NO. 20] 5.12

Compound 17 [SEQ. ID. NO. 21] 43.6

Compound 18 [SEQ. ID. NO. 22] 0.76

Compound 192 [SEQ. ID. NO. 23] 3.68

Compound 20 [SEQ. ID. NO. 24] 5.25

Compound 21 [SEQ. ID. NO. 25] 45.1

Compound 22 [SEQ. ID. NO. 26] 20.43

Compound 23 [SEQ. ID. NO. 27] 3.05



82 EXAMPLE C Determ nation of Blood 3 ucose Levels in dicovMi8eR 2006
C57BLKS/J-mdb mce at |east 3 nonths of age were wutilized for the study.
The m ce were obtained from The Jackson Laboratory and allowed to acclinmte
for at |east W28k before use. Mce were housed in groupFCaUSPE2EY 22
1Cwith a 12:12 light:dark cycle, wthgtights on at 6 am Al animals were
deprived of food for 2 hours before taking baseline blood sanples.

Approxi mately 70 pl of blood was még_rgm each nouse via eye puncture,
after a light anesthesia with net fter collecting baseline blood

sanpl es, to neasyeemphasidn PilEISHE GIoedEeal.éedbs Bt | dbadb Ml recei ve
subcut aneous inEgg}%‘#%?feJof el ther vehicle 10 9% NaCI) exendi n-4 or test

compound (1 pg) M o PiSEpPEs We? dr%mﬁ“%@fﬁi %si RSt h¥SE&me

procedure, ytaieeqexaat | ynonethay:, frenet heden geté 06§taaﬂédp|ﬁ%ﬁi TgLuUCOse
concentrations were neasured. For each animal, the % change in plasma val ue,

from baseVPRESQRI Gaborakory| éﬁ@a@éﬁowq%et%e?%@&m%r%%ea? nleasanangl ucose

after one ha shvvnlnTbIeIII ENMBER 99/27

ST Usoa: 2450t PBsBIRalaeT | MTeE, Webenblnbeds trone oS s hoseh. Ahvensih- 4
[SEQ ID. Nex tBRoiN 12 1 htCaHPQUB cl?e SERh |l@gh|}1@ ol a%8%/0 fMmT 4)
Compound 3 [SEQ ID. NO 7] 49% (n = npound NO. 8] 27% (n
= 4) All animals were deprived of food for 2 hours before taking

baseline blood samples. Approximately 70 ul of blood was
drawn from each mouse via eye puncture, after a 1light
anesthesia with metophane. After collecting baseline blood
samples, to measure plasma glucose concentrations, all
animals receive subcutaneous injections of either vehicle
{10.9% NaCl), exendin-4 or test compound ({1 ng) vehicle.
Blood samples were drawn again, using the same procedure,
after exactly one hour from the injections, and plasma
glucose concentrations were measured.

For each animal, the % change in plasma value, from
baseline value, was calculated. The percent decrease in

plama glucose after one hour is shown in Table III.



Compound 5 [SEQ ID. NO 9] 47% (n = 4) Conpound 6 [ SE@ NOYEM¥ER 00§ 40% (n
= 5) Conmpound 7 [SEQ ID. NO 11] 31%(n = 4) Conpound 8 [SEQ ID. NO 12]
44% (n = 4) Conmpound 9 [SEQ ID. NO 13] 41%(n = 4) Conpound 10 [ SEQ |ID.
NO.  14] 46% (WO2%2527 Conpound 11 [SEQ ID. NO. 15] 40% (n = BSTUSSRAHANd 12
[SEQ ID. NO. 16] 53% (n = 4) Conpouné313 [SEQ ID. NO 17] 45% (n = 4)
Conmpound 14 [SEQ ID. NO 18] 54% (n = 4) Conpound 15 [SEQ ID. NO 19] 45%
(n =4) Conpound 16 [SEQ ID. NOéguﬁSé%:(n = 4) Conpound 17 [ SEQ ID.

NO. 21] 45% (n = 4) Conpound 18 | ) - NO. 22] 50% (n = 4) Conpound 19
[SEQ ID. NO 23] 48% (n = 4) Conpound 20 [SEQ ID. NO 24] 37% (n = 4)
Conpound 2TesS8EQompBundiO. 25] 30% (n = 4) Conpodndp22n[ SEQ I D. NO 261 46%
(n =4) Conmpound 23 [SEQ ID. NO 27] 42% (n =g#jcdde NOVEMBER 2006 WO
99125727 PEkeHIB-242168E0 841 EXAMPLE D Dose Respon3ses Det er mi pat< org)of Bl ood

d ucose Levels in b/?b M ce C57BLKS/ J-m db/ db n'%ge, at |l east 3 nonths of
age were (OmPP7Ed for [PRR- stRUWO-THE nmice were obthined fromTHe Jackson

Labor at ory cangoahbowed[sepacehi g e flor at | east pge week peforg use. Mce
were housed in groups of ten at 22C 1Cwith a 12:12 light:dark cycle, with

lights on &cmgoxnth 4 Al [SBRi nHPs Neer ldeprived of #6bd for 2(héurd before

Compound 5 [SEQ. ID. NO. 9] 47% (n = 4)
Compound 6 [SEQ. ID. NO. 10] 40% (n = 5)
Compound 7 [SEQ. ID. NO. 11] 31% (n = 4)
Compound 8 [SEQ. ID. NO. 12] 44% (n = 4)
Compound 9 [SEQ. ID. NO. 13] 41% (n = 4)
Compound 10 [SEQ. ID. NO. 14] 46% (n = 4)
Compound 11 [SEQ. ID. NO. 15] 40% (n = 4)
Compound 12 [SEQ. ID. NO. 16] 53% (n = 4)
Compound 13 [SEQ. ID. NO. 17] 45% (n = 4)
Compound 14 [SEQ. ID. NO. 18] 54% (n = 4)
Compound 15 [SEQ. ID. NO. 19] 45% (n = 4)
Compound 16 [SEQ. ID. NO. 20] 54% (n = 4)
Compound 17 [SEQ. ID. NO. 21] 45% (n = 4)
Compound 18 [SEQ. ID. NO. 22] 50% (n = 4)
Compound 19 [SEQ. ID. NO. 23] 48% (n = 4)
Compound 20 [SEQ. ID. NO. 24] 37% (n = 4)
Compound 21 [SEQ. ID. NO. 25] 30% (n = 4)
Compound 22 [SEQ. ID. NO. 26] 46% (n = 4)

Compound 23 [SEQ. ID. NO. 27] 42% (n = 4)



t aki ng baseline bl ood sanples. Approximately 70 | of bl aatdkovensBEK 2oh from
each nouse via eye puncture, after a light anesthesia with netophane. After
col | ecting base})i?e bl ood sanples, to nmeasure plasnma gl ucose

concentrati onsYC&1%?ani mal s recei ve subcutaneous i nj ecti ons BFVEFBHF0
vehicle, exendin-4 or test conpound i MB4&oncentrations indicated. Bl ood
sanpl es were drawn again, using the sane procedure, after exactly one hour
fromthe injections, and plasma gl opcentrati ons were neasured. For
each animal, the % change in pl asrra%%—rgﬁge,ﬁ—prom basel i ne val ue, was

cal cul at ed an@eaddespdagendentrmirdat oronsthifl owals Gdwabeat bdveass nin G- aphpad
PrizmIM software. Figure 5 depicts ékr)] c1ef ects of varying doses of
exendin-4 [SEQ ID. NO 2] and Conpenfrﬂb—&[%EQ ID. NO. 7] on plasna

gl ucose | evel s. EX?BUKS/d-rradb Aib ERbEe Of a0. Qkagtped mobtise atfid Lpnpednd 3
had an ED50 of .0.0 er_mouse. EXAMPLE E .Gastric E i,ng . The fol]| ow ng
study was c&%?%éae‘gu%"t‘}o EQ%mS%é‘dﬁ'he ig?e%§eofw%&%nggﬁgﬁngﬂdh§39§hd he
agoni st conpadRgsnof.abbeatHrEsend 4NVEMd Ofb Ollc goEidtec BIPtyt NUed sk I ahs.
This experinment followed a nodification of the nethod of 14 NOVEMBER 2006
WO 99/ 25727wPEk/ bisoere4ude. g%iSeargrgimusedetinalgroupnschf tan. apha2f@codyn.

Ther. 246:286-94, 1980Q. l.e rl.an Sprague Da y (HSD) rats _were used.
Al ani mal g@/\é’fletm(?uggd 1%?125!:‘%:‘16?5 %‘?]?F'a %ﬂiglﬁé‘ﬁi? °ni §ht 8 d&rR- cycl e
(experinents bei 91 panfigaied wiid NGepPbred | gt o¥e efo@nd WRIE S eFe BHE

watered ad |ibitum (D et
taking baseline blood samples. Approximately 70 pl of blood

was drawn from each mouse via eye puncture, after a 1light
anesthesia with metophane. After collecting baseline blood
samples, to measure plasma glucose concentrations, all
animals receive subcutaneous injections of either vehicle,
exendin-4 or test compound in concentrations indicated.
Blood samples were drawn again, using the same procedure,
after exactly one hour from the injections, and plasma
glucose concentrations were measured.

For each animal, the % change in plasma value, from
baseline value, was calculated and a dose dependent
relationship was evaluated using Graphpad Prizm™ software.

Figure 5 depicts the effects of wvarying doses of
exendin-4 [SEQ. ID. NO. 2] and Compound 3 [SEQ. ID. NO. 7] on

plasma glucose levels. Exendin-4 had an ED,, of 0.01 ug per

mouse and Compound 3 had an ED;, of 0.04 pg per mouse.

EXAMPLE E
Gastric Emptying

The following study was carried out to examine the
effects of exendin-4 and exendin agonist compounds of the
present invention on gastric emptying 1in rats. This

experiment followed a modification of the method of



LM 485, Tekl ad, Madison, W). Exendin-4 was synt hesi zed 14200®MBERR2006

st andard peptide synt hesi s nethods. The preparation of Corrpounds 2, 3 10
and 13 [SEQ | D. 6, 7, 14 and 17) is described in Exanpl es

and 13, respé‘é‘”’(/’é?’v The determination of gastric enptying BSFY s‘r?é/z‘ﬁé‘{ hod
descri bed bel ow was perfornmed after a f8@st of -20 hours to ensure that the
st omach cont ai ned no chyrre that would interfere with spectrophotorretri C

absorbance NSCLOUS I & eceipyged by 5m
acal oric con{ ai ni ng (1;%5% ?rgt hyl Afcy S0 it DY pAg¥RAgEoain 2 Plefl Co,

St Louis, I\@)6‘6\21%I6'_€ﬁ4)5%9&99nol red indicator. Twenty M nutes after gavage,
rats were anest *}?%iezegailféﬂ'gsgé%glggl B&Q;Qﬁ (138 Str%@%cm?e G_;)Oﬁggdand £1 anped
Sphrnct ery

at the pyloric an | ower eso eal ers'using ar orce
renoved andanipehed wanreo aucpuabkial ane 32!t iion Owi ch was nadel2ipl o Iaolizr xed

volune. Sto h nt.ent S rived, fromt i_nt ensi henol red in
Uhe o kal | ergbs T W, SAHBETAERNE et B2 RREBPEnGRREBFS B0 | n
separate expgit Menfcledn Antiat Geréhersd ormeh andessvl | abntepitae Wepget both
exci sed and_opened into an al kal i ne sal utlon The uantlty of phenol red

that coul d H& $&ovdeddary ontlateSUppe ) gast chﬁer&dé‘é’tl naWaFra%YnW%?rﬁ%Fdzo

m nutes of gavaeei mes €&94%takEr i gdpaRrearmhthe sRisnd rdtheever ablynd o the
gut lum nal surface may have accounted for the balance. To account for a

maxi mal dyeP¥eRaNATProfof §§§1PPH§ﬁ51@0‘Vé pePcend bt EidmciP- dYiterfis 7,
LSSt i, 20, "ehe Syesest an stiarilendl IOEIRER MO0,
rats respectively.

The determination of gastric emptying by the method
described below was performed after a fast of ~20 hours to
ensure that the stomach contained no chyme that would
interfere with spectrophotometric absorbance measurements.

Conscious rats received by gavage, 1.5ml of an acaloric
gel containing 1.5% methyl cellulose (M-0262, Sigma Chemical
Co, St Louis, MO) and 0.05% phenol red indicator. Twenty
minutes after gavage, rats were anesthetized wusing 5%
halothane, the stomach exposed and clamped at the pyloric and
lower esophageal sphincters using artery forceps, removed and
opened into an alkaline solution which was made up to a fixed
volume. Stomach content was derived from the intensity of
the phenol red in the alkaline solution, measured by
absorbance at a wavelength of 560 nm. In geparate
eXxperiments on 7 rats, the stomach and small intestine were
both excised and opened into an alkaline solution. The
quantity of phenol red that could be recovered from the upper
gastrointestinal tract within 20 minutes of gavage was 89+4%;
dye which appeared to bind irrecoverably to the gut luminal
surface may have accounted for the balance. To account for a
maximal dye recovery of less than 100%, percent of stomath

contents remaining after 20 min were expressed as a fraction



sacrificed i mMmedi ately after gavage in the sanme experi menRtNOVERMBEERd06gastri c
contents remai ning = (absorbance at 20 mn)/(absorbance at 0 nm x 100. In
basel i ne studies, with no drug treatnent, gastric enptying over 20 m n was
deternined. | YOM28 7 esponse studies, rats were treated wit BCO/USTE24310,

0.3, 1, 10 and 100 g of exendin-4, an@é60. 1, 0.3, 1, 10 and 100 g of
Compounds 2, 3, 10 and 13 [SEQ ID. NOS. 6, 7, 14 and 17]. The results,

shown in Fi Gur e5,- 9.q.3hewt halodhie,exentl by Ageni st mCO%B%?Qi 2, 10
and 13, are potent inhibitors of gastric enptying. The ECS0 for exends n- 4

was 0.27 g.saqheifiREs) fmpeddasdyndfZewaga®age py, ther sGoep@rpe3nead .0. 34
pg, for 1 27 d u 1 4 MBER
2006 87 Vcéﬁ%oal m %aV%§:1% ticae ggﬁ%ou%g&a&% fornﬁ?ﬂgﬂ%ﬁ%q’[cg(g]tl I\é(%\\/lo

4] . Xaa, Xaaﬂﬂ){(a@a’bs@rjoaxaa aKaa, mpax Xame Xaa9 XaalO Xaa" Xaal2 Xaal3 Xaal,
Xaal5 Xaalfi aIrY‘Ag Xfalg Xaa% Xaa2 Xaa22aci2<‘_aa23 Xaag Xaa25 Xaa26 Xaa2,
Xaa28- Z1; wher ei 289+ 18° L U9ARS  orY NRad¥4% BEP2 @e? r AT HFhr ;

Xaa3 is Asperitydng ¥3a% | 30A iRl WAKW ; defeamihedAl a; Xaa,ddse M¥spunsler;
Xaae is Ala, Ser or Thr; Xaa9 is Asp or Glu Xaa10|sAIa Leu, Ile, VaI,

pent yl gl yci Helbhesveratsyyere F§eAF§doW1’§ér 0.1, 0.3, T, 10 'and 100
pg of exendin-4, and 0.1, 0.3, 1, 10 and 100 pg of Compounds

2, 3, 10 and 13 ([SEQ. ID. NOS. 6, 7, 14 and 17].

The results, shown in Figures 6-9, show that the exendin
agonists, Compounds 2, 3, 10 and 13, are potent inhibitors of
gastric emptying. The EC,, for exendin-4 was 0.27 pg. The
EC,, for Compound 2 was 0.79 png, for Compound 3 was 0.34 ng,
for Compound 10 was 0.27 pug, and for Compound 13 was 60 png.



Xaal2 is Ala or Lys; Xaal3 is Ala or G n; Xaal, is Al al4 NGQVEMBER 2006

pentyl glycine, Val or Met; Xaal5 is Ala or Qu; Xaal6 is Ala or Qu; Xaall
is Ala or u; Xaal9 is Ala or Val; Xaa20 is Ala or Arg; Xaa2l is Ala or
Leu; Xaa22 is Phe, Tyr or naphthyl al ani e, Xaa23 is Ile, Val, Leu,

pentyl gl ycine, tert-butylglycine or MT; 14 NOVEMBER 2006 88 Xaa2, is Ala,
G u or Asp; Xaa35 is Ala, Trp, Phe, Tyr or naphthylal anine; Xaa26 is Ala or
Leu; Xaa2, We AMlaie: Lys; Xaa2Bis Ala or Asn; Z3 is -OH, -NH2, dy-2Z2,
Gy Ay -Z2 dy Ay Xaa3l-Z2, dy Gy Xaa31l Ser-22, dy dy Xaa3l Ser
Ser-7Z2, Gy Gy Xaall Ser Ser Gy-Z2, dy Gy XaaDl Ser Ser Gy Al a-Z2,

Gy Ay Xaa3l Ser Ser Ay Ala Xaa36-Z2, Ay Ay Xaa3l Ser Ser Ay Al a Xaa36
Xaa37-Z22 or  dy,dy xaa3l Ser Sef Qv AR 43248.5333 (¥9a3Be62 1p. wo.

4] :

Xaa, Xaa, Xaa, Gly Xaa, Xaa; Xaa, Xaa, Xaa, Xaa,,
Xaa,, Xaa,, Xaa,; Xaa,, Xaa,, Xaa,, Xaa,, Ala Xaa,, Xaa,,

Xaa,, Xaa,, Xaa,, Xaa,, Xaa,; Xaa,¢ Xaa,, Xaa,—-Z,; wherein

Xaa, 1s His, Arg or Tyr;

Xaa, is Ser, Gly, Ala or Thr;

Xaa; is Asp or Glu;

Xaa; is Ala or Thr;

Xaag is Ala;

Xaa, is Thr or Ser;

Xaa; is Ala, Ser or Thr;

Xaa, is Asp or Glu;

Xaa,;, 15 Ala, Leu, Ile, Val, pentylglycine or Met;
Xaa,; is Ala or Ser;

Xaa,, is Ala or Lys;

Xaa,; is Ala or Gln;

Xaa,, is Ala, Leu, Ile, pentylglycine, Val or Met:;
Xaa,; is Ala or Glu;

Xaa,; is Ala or Glu;

Xaa,, is Ala or Glu;

Xaa,, is Ala or Val;

Xaa,, is Ala or Arg;

Xaa,; is Ala or Leu;

Xaa,, is Phe, Tyr or naphthylalanine;

Xaa,; is Ile, Val, Leu, pentylglycine, tert-butylglycine

or Met; -



wherein Xaall, Xaa76, Xaa3, and Xaa3B are independent|y14 SOVEMBER 20960m t he
group consisting of Pro, honoproline, 3Hyp, 4Hyp, thioproline,

N-al kyl gl yci ne, N-al kyl pentyl gl ycine and N-alkylalanine; and Z2 is -OH or
-NH2; provided that no nore than three of Xaa3, Xaa5, Xaa6, Xaa8, Xaalo,
Xaall, Xaal2, Xaal3, Xaal,, Xaal5, Xaal6, Xaal" Xaal9, XaatO, Xaa2l, Xaa2"
Xaa25, Xaa26, Xaa2" and Xaa2B are Al a; and pharmaceutically acceptable
salts thereof. 2. A conmpound according#so claim1 wherein Xaal is Hs or
Tyr. 14 NOVEMBER 2006 89 3. A conpound according to claim2 wherein Xaal is
H's. 4. A conraujjdisaacef @indot dspkai m 2 wherein Xaa2 is Gy. 5. A conpound
according to claima4 erej.n a,,lLs Leu ntylglycine or Met. 6. A
conpound accor &g 1% "¢FaithPs ér@ﬂ%a%%eﬁéa\]&?glx%r Phe. 7. A conpound
according to cKapm B Wherei deXaab is Phe or naphthyl al anine; and xaa22 is
Phe or naphthylkghanid@iaX@23s; is Ile or Val. 8. A conpound according to
claim7 wherein Z, s _-NH2. ~9. A conpound according to claim7 wherein
Xaa3l, Xaa36, *33a"i1%Ad?)8Fad8 4re independently selected fromthe group
consi sting of Rfds +yoproline, thioproline and N al kyl al anine. 10. A
conpound according t@ claim9 wherein Z2 is -NH2. 11. A conpound according

to claiml wherein Xad2 is Qy.
Gly-z,,

Gly Gly -2,
" Gly Gly Xaajp-2,,
Gly Gly Xaa,, Ser-2Z,,
- Gly Gly Xaa, Ser Ser-2Z,,
Gly Gly Xaa,;, Ser Ser Gly-2,,
Gly Gly Xaa,, Ser Ser Gly Ala-2,,
Gly Gly Xaa, Ser Ser Gly Ala Xaay,-Z,,
Gly Gly Xaa,, Ser Ser Gly Ala Xaa,; Xaay—-24, or
Gly Gly Xaa,; Ser Ser Gly Ala Xaa,, Xaa;, Xaaz—2,;
wherein
Xaa;,, Xaa,, Xaa,; and Xaa,; are independently
selected from the group consisting of Pro,
homoproline, 3Hyp, 4Hyp, thioproline,
N-alkylglycine, N-alkylpentylglycine and
N-alkylalanine; and
Z, is ~OH or -NH,;
provided that no more than three of Xaa,, Xaa;, Xaa,, Xaa,,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,;, Xaa,; Xaa,;, Xaa,,, Xaay,
Xaa,,, Xaa,,, Xaa,;, Xaa,;, Xaa,, and Xaa, are Ala; and

pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 wherein Xaa, is His

or Tyr.



12. A conpound according to claim1 wherein Xaal4 is L&NOYEMBEREP86Ci ne or
Met. 13. A conpound according to claim1l wherein Xaa25 is Trp or Phe. 14. A
conmpound according to claim1 wherein Xaa, is Phe or naphthylal ani ne; Xaa22
is the or naphthyl al ani ne; Xaa23 is 14 NOVEMBER 2006 90 Ile or Val. 15. A
conmpound according to claim1l wherein Z1 is -NH2. 16. A conpound according
to claim 1l wherein Xaall, Xaa36, Xaa3, and Xaa39 are independently sel ected
fromthe group consisting of Pro, honogsoline, thioproline and N
al kyl al ani ne. 17. A conpound according to claim1 wherein Z2 is -NHZ. 18. A
conpound accordi ng §0 cb\aesmpkux@lé‘éeob@ﬁgaao LGP 2 Anbdisequence el ected
fromSEQ ID NOS. 5 to 65. 19. A peptide conpound of the formula (1) (SEQ
ID. NO 1111: Xaal Xaa2 Xaa3 Ay XaabXaa6 Xaa, Xaa9 Xaa9 Xaalo Xaall Xaa32
Xaal3 Xaal, Xaal5 Xaal6 AXeadpouAd aac¥andig aalfinkKeadferé@aa?faalab? H1¥aa29 Xaa25
Xaa26 XaaZ, Xaa28-Z1; wherein Xaal is His or Arg; Xaa2 is Gy or Ala;
Xaa3 is Asp or Qu; Xaa5 is Ala or Thr; Xaa6 is Alai Xaa, is Thr or Ser;
Xaa9 is Ala, Ser or>Thr? coumpgynd ficagpdidg €% glaim 4 wherein Xaa,, is

Leu, pentylglycine or Met.

6. A compound according to claim 5 wherein Xaa,; is Trp
or Phe.
7. A compound according to claim 6 wherein Xaa, is Phe

or naphthylalanine; and Xaa,, is Phe or naphthylalanine; Xaa,,

is Ile or Val.

8. A compound according to claim 7 wherein Z, is -NH,.

9. A compound according to claim 7 wherein Xaa,;, Xaaie
Xaa;, and Xaa;; are independently selected from the group
consisting of Pro, homoproline, thioproline and N-
alkylalanine.

10. A compound according to claim 9 wherein 2, is -NH,.

11. A compound according to claim 1 wherein Xaa, is Gly.

12. A compound according to claim 1 wherein Xaa,, is

Leu, pentylglycine or Met.

13. A compound according to claim 1 wherein Xaa,, is Trp

or Phe.

14. A compound according to claim 1 wherein Xaa, is Phe

or naphthylalanine; Xaa,, is Phe or naphthylalanine; Xaa,; is



Xaai0 is Ala, Leu or pentylglycine; Xaall is Al a or Seri4 NOVEMBEREMBER 2006
91 Xaal2 is Ala or Lys; Xaa" is Ala or An; Xaal, is Ala, Leu or
pentyl glycine; Xaal3 is Ala or Qu; Xaal6 is Ala or Qu; Xaal, is Ala or
GQu; Xaal9 is Ala or Val; Xaa,, is Alggor Arg; Xaa,1l is Ala or Leu;

is the or

Ala, Qu or Asp; Xaa25 is Ala, Trp, or Phe; Xaa26 is Ala or Leu; XaaZ2,

Al a or Lys; Ilgagr,Vat-Ala or Asn; Z1is -OH -NH, dy-72, dy dy -

Xaa"

napht hyl al ani ne; Xaa23 is Ile, Val or tert-butylglycine; XaaZ2,

'S
Z2,

is

Gy Gy Xaa3l Z2, Ay Gy Xaa33 Ser-Z2, dy Gy Xaa33 Ser Ser-Z2, dy dy

Xaa31l Ser Ser Qdy-Z2,

Gy Gy Xaa3l Ser Ser Gy Ala-Z2, Ay Ay Xaa7l Ser

Ser Ay Al a Xaa, 572, AGympbynKamSdor88mgStr Clgiml i YeewsiXda3is ZNHr dy

Ay

16. A compound according to claim 1 wherein Xaa,,, Xaa,,
Xaa,, and Xaa,, are independently selected from the group
consisting of Pro, homoproline, thioproline and N-

alkylalanine.

17. A compound according to claim 1 wherein Z, is -NH,.

18. A compound according to claim 1 which has an amino

acid sequence selected from SEQ. ID. NOS. 5 to 65.

19. A peptide compound of the formula (I) ([SEQ. ID. NO.
1117]:

Xaa, Xaa, Xaa, Gly Xaa, Xaa, Xaa, Xaa, Xaa, Xaa,,
Xaa,, Xaa,, Xaa,, Xaa,, Xaa,, Xaa,, Xaa,, Ala Xaa,,

Xaa,, Xaa,, Xaa,, Xaa,; Xaa,, Xaa,s Xaa,s Xaa,, Xaa,-2Z,;

wherein

Xaa, is His or Arg;

Xaa, is Gly or Ala;

Xaa; is Asp or Glu;

Xaa, is Ala or Thr;

Xaa, is Ala)

Xaa, is Thr or Ser;

Xaay is Ala, Ser or Thr;

Xaa, is Asp or Glu;

Xaa,, is Ala, Leu or pentylglycine;

Xaa,; 1s Ala or Ser; =



Xaa3l Ser Ser Ay Al a Xaa36 Xaa37 Xaa3S Z2; Xaa3l, Xaa3& NOQHEMBERAH06Xaa36
are independently selected fromthe group consisting of Pro, honoproline,
thioproline and N-nethylylalanine; and Z2 is -OH or -NH2; - 14 NOVEMBER 2006
92 provided that no nore than three of Xaa3, Xaab5, Xaa6, Xaa9, XaalO, Xaall,
Xaal2, Xaal3, Xaald4, Xaal5, Xaal6, Xaal" Xaa, 9, Xaa20, Xaa2l, Xaa24, Xaa25,
Xaa26, Xaa,, and Xaa29 are Al a; and pharmaceutically acceptable salts

t hereof. 20. A conpound according to cl®dim 19 which has an amno acid
sequence selected from SEQ ID. NOS. 6-19. 21. A conposition conprising a
conpound of anxa#®f, ischaamx Lys0 19 in a pharmaceutically acceptable carrier.

22. A conpositi (of i S| . conmpound of claim?20 in a pharmaceutically
accept abl e car??g?.ﬂggiéfhgghgb of a conmpound according to claim1l in the
manuf act ure of Xaaweld didedeuf of Peneyigiyaineent of diabetes nellitus. 24. The
use of a conpownsl, accarslidigei®; claim 18 in the manufacture of a nmedi cament
for the treatnﬁnt of ggabetgf .nmellitus. 25. The use of a conpound accordi ng
to claim19 in®®¥wepreparattdh of a medi canent for the treatment of

di abetes nel | Xeas isoApr icgi AYut he admi nistration of a therapeutically
effective anmougt, of; axeomoyngd, according to claim19. 26. The use of a
conpound according to claim?20 in the preparation of a nedicanent for the
treat ment of dFafreti®sPl3dT Pf¥%s. 14 NOVEMBER 2006

Xaa, is Ala or Leu;
Xaa,, 1s Phe or naphthylalanine;
Xaa,; is Ile, Val or tert-butylglycine;
Xaa,, is Ala, Glu or Asp;
Xaa,, is Ala, Trp, or Phe;
Xaa,s is Ala or Leu;
Xaa,, is Ala or Lys;
Xaa,y is Ala or Asn;
Z, is -OH,
-NH,,
Gly-2Z,,
Gly Gly -Z,,
Gly Gly Xaay-2Z,,
Gly Gly Xaa,, Ser-Z,,
Gly Gly Xaa,; Ser Ser-2Z,,
Gly Gly Xaa,, Ser Ser Gly-2,,
Gly Gly Xaa,, Ser Ser Gly Ala-2Z,,
Gly Gly Xaa,, Ser Ser Gly Ala Xaa,;-—2Z,,
Gly Gly Xaa,;, Ser Ser Gly Ala Xaa,; Xaayp-2, or Gly Gly
Xaa,; Ser Ser Gly Ala Xaa,, Xaa,, Xaay;;—~Z2,;
Xaay,, Xaa,,, Xaa;, and Xaa,; are independently selected
from the group consisting of Pro, homoproline,
thioproline and N-methylylalanane; and
Z, is -OH or -NH,;



93 27. The use of claim 23 wherein the nedi canent furtMNOYBMBERS068 a
therapeutically effective anount of an insulin. 28. The use of claim24
wherein the medi cament further conprises a therapeutically effective anount
of an insulin. 29. The use of claim 2% wherein the nedi canent further
conprises a therapeutically effective amunt of an insulin. 30. The use of
claim 26 wherein the nedicanent further conprises a therapeutically

ef fective amumidest 'faiwt ines moirg. tBan ﬁhee%usqaf dfaaa,cﬁappun@aaccmau,ng to

claim1l1 in xdde forthe tyeat
hyper gl ycem CJ]& g oﬁi'?g O)Eaéa WE)PABSZ fasry &8 a 2ot 9'a et ng to

claim18 i n(aazkue Xmawf ax':aalzlge Xﬂaza, rm,g:aamnb(afao; atrhaeAtLlaeataﬂant of a

hypergl ycem c condi ti.on e o a conmpound according to
ciaim19 i rPriarfé“ac&untulfcaa&lG’r (?CSF%& %%}%t Ahe treatment of a

hypogl ycem ¢ condition in a mammal. 34. A use of a conpound according to
claim?20 in the nL}{)acture of a nedicanent for the treatnent of a
i

hypogl ycem ¢ cafti t ifbFROYNHAREPTd NI NvENBER AG0#high Bgs anpapinee

conpound ofadihe derfuBce Gelleck SEQerd®. sSENO1166N0s.56199.Xaa, Xaa2 Xaa3 Ay
XaabXaab Xaa, Xaa9 Xaa9 XaalO

21. A composition comprising a compound of any of

claims 1 to 19 in a pharmaceutically acceptable carrier.

22. A composition comprising a compound of claim 20 in

a pharmaceutically acceptable carrier.

23. The use of a compound according to claim 1 1in
the manufacture of a medicament for the treatment of diabetes

mellitus.

24. The use of a compound according to claim 18 in
the manufacture of a medicament for the treatment of diabetes

mellitus.

25. The use of a compound according to claim 19 in
the preparation of a medicament for the treatment of diabetes
mellitus comprising the administration of a therapeutically

effective amount of a compound according to claim 19.

26. The use of a compound according to claim 20 in
the preparation of a medicament for the treatment of diabetes

mellitus.



Xaa" Xaal2 Xaal3 Xaa" Xaal5 Xaal6 Xaa" Ala Xaa, 9 Xaa20 1XmoVEMBER2A06Kaa23
Xaa24 Xaa25 Xaa26 X1-Z,; wherein Xaal is His, Arg or Tyr or

4-im dazopropionyl; Xaa2 is Ser, Ay, Ala or Thr; Xaa3 is Asp or Qu; Xaab
is Ala or Thr; Xaa6 is Ala; Xaa, is Thgzor Ser; Xaa9 is Ala, Ser or Thr;
Xaa9 is Asp or Qu; XaalO is Ala, Leu, Ile, Val, pentylglycine or Met;

Xaal, is Ala or Ser; Xaal2 is Ala or Lys; Xaal3 is Ala or A n; Xaal, is

Al a, Leu, Ile, pentylglycine, Val or Met; Xaal5 is Ala or Qu; Xaal6 is Ala

or u; Xaal, i Ala or : a i I i rg;
Xaa2l is Al a, Le% or Lys- ﬁlq‘% Ru\/\%e:o% g%ésaﬂniygg X%ereéé 6%8 glterég?g té\hal n
or branchedfatkiaewytonpreyes$ oal kwdmwaltlcxaaﬂaﬁe@heveTwm@mt of an
napht hyl al a 'gl@l'l]ﬁ]aaZS is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met; Xaa a, Qu or Asp; -- Xaa25 is Ala, Trp, Phe, Tyr or

napht hyl al ani ne; 14 NOVEMBER 2006 95 Xaa26 is Ala or Leu; X, is Lys Asn,

Asn Lys, Lys-NH 28.Asn’ Asfr?leLyﬁénglo'fR’cj:a\/ﬁﬁ N'Z_El'%hereln the medicament

further comprises a therapeutically effective amount of an

insulain.

29. The use of claim 25 wherein the medicament ‘’
further comprises a therapeutically effective amount of an

insulin.

30. The use of claim 26 wherein the medicament
further comprises a therapeutically effective amount of an

insulin.

31. The use of a compound according to claim 1 in
the manufacture of a medicament for the treatment of a '

hyperglycemic condition in a mammal.

32. The use of a compound according to claim 18 in
the manufacture of a medicament for the treatment of a

hyperglycemic condition in a mammal.

33. A use of a compound according to claim 19 in the
manufacture of a medicament for the treatment of a hypoglycemic

, condition in a mammal.

34. A use of a compound according to claim 20 in the
manufacture of a medicament for the treatment of a hypoglycemic

condition in a mammal.



Ala, Ala Lys-NH -R where Ris Lys, Arg, Cl-Cl0 strai ghtl4dNNEMBER 2886 anched
al kanoyl or cycl oal kyl al kanoyl Z1 is -OH, -NH2, dy-Z2, dy dy-Z, 4y
Gy.Xaa3 Z' Gy Gy Xaa" Ser-Z2, Gy dy Xaa" Ser Ser-Z2, dy dy Xaa3l
Ser Ser Ay-Z2, Gy dy Xaa" Ser Ser dy Ala-Z2, dy Ay Xaa3l Ser Ser vy
Ala Xaa36 Z2, Gy Gy Xaa3l Ser Ser G ?4AI a Xaa76 Xaa3,-Z2 or Ay dy Xaa3,
Ser Ser Ay Al a Xaa36 Xaa3, Xaa3,-Z2; wherein Xaa3l, Xaa36, Xaa3, and Xaaaa
are independently selected fromthe group consisting of Pro, honoproline,
3Hyp, 4Hyp, thioproline, N-alkylglycine, N alkylpentylglycine and

N-al kyl al ani ne; 3nd 2oPeptide sPmpRipd Qf dhaidPTRde r‘&gr)mr@EPhaﬁDt' hree of
Xaa3, Xaas,yglaafyp).Xaa" XaalD, Xaall, Xaal2, Xaal3, Xaal4, Xaa35, Xaalst,
Xaal,, Xaal9, Xaa2p, Xaa2l, Xaa24, Xaa35, and Xaa26 are Al a; and
pharmaceutically acceptable salts5thereof. 36. A conpd@nd according to

cl ai m 35 wher ei Xa®aa¥aas Xads sGlyy¥aarXap Fpdaz@mopdanylaa:37. A conpound

according to clajn 3 engj )%Er i Hiys.. 1 llz\fl()\/ ER2006,,.96 38. A
conpound accordi%&rf{gg”c g(a\(lz%qéi%%% et e’?ar?*xé‘;a,alfé‘ X A RE)) Kads
Xaa., Xaa,, Xaa,; Xaa,, Xaa,; Xaa,, X,-2,; wherein

Xaa, is His, Arg or Ty£ or 4-imidazopropionyl;

Xaa, is Ser, Gly, Ala or Thr;

Xaa, is Asp or Glu;

Xaa, is Ala or Thr;

Xaa¢ is Ala;

Xaa, is Thr or Ser:

Xaay; is Ala, Ser or Thr;

Xaa, 1s Asp or Glu;

Xaa,, is Ala, Leu, Ile, Val, pentylglycine or Met;

Xaa,, is Ala or Ser;

Xaa,, is Ala or Lys;

Xaa,; is Ala or Gln;

Xaa,, 1s Ala, Leu, Ile, pentylglycine, Val or Met;

Xaa,; is Ala or Glu;

Xaa,¢ is Ala or Glu;

Xaa,, is Ala or Glu;

Xaa,, i5 Ala or Val;

Xaa,, is Ala or Arg:;

Xaa,; is Ala, Leu or Lys-NH-R where R is Lys, Arg, C,-Cy,
straight chain or branched alkanoyl or cycloalkylkanoyl:;
Xaa,, is Phe, Tyr or naphthylalanine;

Xaa,; is Ile, Val, Leu, pentylglycine, tert-butylglycine
or Met;

Xaa,, is Ala, Glu or Asp; --

Xaa,; is Ala, Trp, Phe, Tyr or naphthylalanine:



i m dazopropi onyl. 39. A conmpound according to claim35 WOEEMBRRA006i s dVy.
40. A conpound according to claim35 wherein Xaa" is Leu, pentylglycine or
Met. 41. A conpound according to claim35 wherein Xaa,, is Trp or Phe. 42.
A compound according to claim35 wherein Xaa, is Phe or naphthyl al ani ne;

Xaa" is Phe or naphthylal anine; and Xaa,3 is Ile or Val. 43. A conpound

according to claim35 wherein Z,is -NH2. 44. A conpound according to claim
35 wherein Xaa3l, Xaa,b, Xaa" and Xaabsare independently selected fromthe
group consisting of Pro, homoproline, thioproline and N alkylalanine. 45.

A conmpound accgiging hva Jrapey;35 Wherein Z,is -NH2. 46. A corrpound
according to clai'm 35 wherein X, 1's Lys Asn Lys-NH - R Asn, s NH - R
Al a where R i sXiLj&, Lyg dsncpspibys,sEysidghR A9ki ﬁ%rw&r%cﬁedayar%’é 47. A

conpound accorgiNgahQ Qéhﬂ“-ﬁ%ﬂ@%@r@'ﬂa E.S?@:’*lrés clld’s sk idRe WARL i@ R 'S Lys,
Arg, Cl-Cl10 straight chain or branched kanoyl or  cycl oal kyl kanoyl 14
NOVEMBER 2006 ©®7Pragched é&hﬁ&!ﬁdmacfé’ﬁ‘?ﬁlﬁ@l‘t]d‘aéf’& m 35 wherein said

conmpound has ap, agi+om,aci d sequence selected from SEQ ID. NOS. 67-74. 49.
A conposition conprjsing a conpound of any of clains 35-47 in a

phar maceutical |y accefitable carrier. 50. A conposition conprising a conpound
of claim48 in a FRurdmceutically acceptable carrier.

Gly Gly-Z,

Gly Gly Xaa,;,-2,,

Gly Gly Xaa,, Ser-2Z,,

Gly Gly Xaa,, Ser Ser-Z,,

Gly Gly Xaa,,; Ser Ser Gly-2Z,,

Gly Gly Xaa,, Ser Ser Gly Ala-Z,,

Gly Gly Xaa,, Ser Ser Gly Ala Xaa,.—2,,

Gly Gly Xaa,, Ser Ser Gly Ala Xaa,; Xaas~2, or

Gly Gly Xaa,, Ser Ser Gly Ala Xaa,, Xaa,, Xaa,—-2,; wherein

Xaa,,, Xaa;, Xaas; and Xaa, are independently

selected from the group consisting of Pro,

homoproline, 3Hyp, 4Hyp, thioprolaine,

N-alkylglycine, N-alkylpentylglycine and

N-alkylalanine; and

2, is -OH or -NH,;
provided that no more than three of Xaa,, Xaa;, Xaa,, Xaa,,
Xaa,,, Xaa,,, Xaa,,, Xaa,;, Xaa,,, Xaa,,, Xaa,;, Xaa,;;, Xaa;,, Xaa,,,
Xaa,,, Xaa,,, Xaa,;, and Xaa,; are Ala; and pharmaceutically

acceptable salts thereof.

36. A compound according to claim 35 wherein Xaa, is

His, Tyr or 4-imidazopropionyl.

37. A compound according to claim 36 wherein Xaa, is

His.



51. A peptide conpound as clainmed in claim1 substanti d4INDVEMBERZWE n
described, with reference to any exanpl es thereof and/or
52. A peptide conpound as clained in claim19

substantially as herein described, with reference to any exanpl es t hereof
and/or wth reference to the acconpanying draw ngs.
claim 23 substantially as herein

t he acconpanyi ng draw ngs.

dr awi ngs.

t her eof and/ orimikogrebesmnce to the acconpanying draw ngs.

39. A compound according to claim 35 wherein Xaa, is

Gly.

40. A compound according to claim 35 wherein Xaa,, is

Leu, pentylglycine or Met.

41. A compound according to claim 35 wherein Xaa,, is

Trp or Phe.

42. A compound according to claim 35 wherein Xaa, is Phe
or naphthylalanine; Xaa,, is Phe or naphthylalanine; and Xaa,,

is Ile or Vval.

43. A compound according to claim 35 wherein Z, is -NH,.

44. A compound according to claim 35 wherein Xaa,,
Xaa,;, Xaa,, and Xaa., are independently selected from the group
consisting of Pro, homoproline, thioproline and N-

alkylalanine.

45. A compound according to claim 35 wherein 2, is -NH,.

46. A compound according to claim 35 wherein X, is Lys
Asn, Lys-NH'-R Asn, or Lys-NH*-R Ala where R is Lys, Arg, C,-C,,

straight chain oxr branched alkanoyl.

47. A compound according to claim 35 wherein Xaa,, is

Lys~-NH-R where R is Lys, Arg, C,-C;,, straight chain or
branched alkanoyl or cycloalkylkanoyl.

53. A use as clained
described, with reference to any exanpl es
t hereof and/or with reference to the @conpanying drawi ngs. 54. A peptide
conpound as clained in claim35 substantially as herein described, with

reference to any exanpl es thereof and/or

with reference to

in

with reference to the acconpanying
55. A conposition as clainmed in any one of clainms 21, 22, 49 and
50 substantial |y a38-hePefeFreuae Bicseedingi th clafesentheredn A x4npl es
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48. A compound according to claim 35 wherein said

compound has an amino acid sequence selected from SEQ. ID.
NOS. 67-74.

49. A composition comprising a compound of any of

claims 35-47 in a pharmaceutically acceptable carrier.

50. A composition comprising a compound of claim 48 in

a pharmaceutically acceptable carrier.

51. A peptide compound as claimed in claim 1 substantially
as herein described, with reference to any examples thereof and/or

with reference to the accompanying drawings.

5S2. A peptide compound as claimed in claim 19 substantially
as herein described, with reference to any examples thereof and/or

with reference to the accompanying drawings.

53. A use as claimed in claim 23 substantially as herein
described, with reference to any examples thereof and/or with

reference to the accompanying drawings.

S4. A peptide compound as claimed in claim 35 substantially
as herein described, with reference to any examples thereof and/or

with reference to the accompanying drawings.

55. A composition as claimed in any one of claims 21, 22, 49
and 50 substantially as herein described, with reference to any

examples thereof and/or with reference to the accompanying drawings.





