WD 2006/ 014287 PCT/ US2005/ 023076 Human
A ucagon- Li ke- Pepti de-1 Modul ators and Their Use in
wo b@eDieat nent of Di abetes and Rel ated Condi t i POBFUSINS023076
application clains priority to United States 5
Provi sional Patent Application Serial No. 60/585, 358,

Pat ent %L
26, 2 , o5 He-ehy DOt e e—bY
reference in its entirety. 10 FIELD OF THE | NVENTI ON
The present invention provides novel human gl ucagon- ,
| i ke pBpisderrlicaPiay pbpinged¥ beebtyr tapdni bedrtates
[ p ' ' Lch. i pit [ :

o arpE ot PR IS SR REL B A, o0 PPEE 1P, fidea
angl52 exhi i t ahdcueibsed Stabesi Pyotdsponsdeobytént Application

I d to_ G P-1 natj , d_, .
(FEC aF Vasct U SE o UF hot LB YA 1o 0% nesarantt ¥aich is
CREEL LY, Ofin co BASKEREING, Gre AEEANYENT | s 20n (L Fsdy ] s an

i nportant gut hornone with regulatory function in
gl ucose netabol i smand gastrointestinal secretion and

metabol ism Human GLPelel9 B-30:@MN9eRAidy PePt i de
originating fromprep , ynt hesi zed
for exan®lgresént hendewelds provih@edisdadl 2puhaeun uddgon-
the pancreas and in the braipn. Processing of

P dfReadnt t 655 et i ReP-19e - BB SRt ofe Bk ERnS .
OGN Bt Bb Al Yot DidDeadsfpld s, apdi dihecbr AbPSt &M e dd- 1
is normally secreted 1Tn response to food intake, in
priel culeal cpr dipeyties est akle | hat dee speépid de e @ P-4, 3nd
secretion, GLP-1 has been.identified a. ver ot ent
RS R L i b T e s LU CE AR
| (Shiba Ped I €b 6@SE- M hdlt Bvd eshtpeshdésK dfd i til€eare useful
hypogl ycem a, . GLP-, 1 | owers pl asma gl ucagon ,
c%‘?ke‘ﬁfi‘? ATShET3T IR Yastht Ry Do o e R -
PCT/ US2005/ 023076 enptying, stimulates insulin
bi osynt hesi s and enhances insulin sensitivity (Nauck,
1997, Horm Met ab. RACKGROUNIP 3G IHER)INVENTIDOMNI so
enhanc the, ability of the ancreatic beta-cells to
sense %ﬁ%’feﬁ%o“’?ﬁr&i Jt%p%:lﬁ%r(ll;%em?%%ormone WAtH regulatory
function in glucose metabolism and gastrointestinal

secretion and metabolism. Human GLP-1 is a 30 amino acid
peptide originating from preproglucagon, which is
synthesized for example, in the L-cells in the distal
ileum, in the pancreas and in the brain. Processing of
preproglucagon to yield GLP-1(7-36)amide ang GLP-2 occurs
mainly in the L-cells and the brainstem. GLP-1 is
normally secreted in response to food intake, in
particular carbohydrates and lipids stimulate GLP-1
secretion. GLP-1 has been identified as a very potent
and efficacious stimulator of glucose-dependent insulin
release with a reduced risk to induce hypoglycemia. GLP-

1 lowers plasma glucagon concentrations, slows gastric
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5 subjects with inpaired glucose tol erance (Byrne,
Eur. J. din. Invest., 28:72-78, 1998). The

wo p@aloiaet ropi ¢ effect of GLP-1 in hunans i NCPEBRES®05/023076
the rate of glucose netabolismpartly due to
increased insulin levels and partly due to enhanced
empsyhng sensmbilaiteyp @Bs@l&asbdpsiﬁtﬁﬁﬁlsJamaIamhances

st 28:.72-1 994 [ f |
Sl ee SFESEhaNGRY (BauEkan 1A0d SR Melabn it

avwhheR3cant)but g3 pta Lheo EphaveeeNtse BHahYe9Ser the
honmeost asi s observed follow ng treatnent of type |

pahglsepitd cpRetancslist koGspnse( RadckespAd, tet gaucoses in
I 44 . ed

SLHAUEL R0LR ShoLtioato, 00D o TUp R el 5.

cdeslrahbestheraBeuahasageaesﬁor tthe tneallieptrobic

t%pe Il dlab%t Additignally, recent studi es have
eshEGh PhaflEol; ﬁPu?P@ﬁgsangFﬁaﬁFFytQGpFéﬁﬁygloS&&F@éF
m@ggﬁeﬁisﬁpr%El% dﬁbgﬁbfhﬁ%&%b&e@nﬁﬁﬁﬁq1§a&b%EXsaBﬁd
reduce food intake in nornmal subjects (Flint, A,
PRubéwN, dAe tAsEnhEHCAd angulioi senstdvity, CPI Aleswest ,

gg %ggﬁgtterEPlbétlon of

gmaﬁdgahlBel@aseWﬁQtehb&gdertoRbe ganaddibPioaAad mechanism
Begl i nger, C CGut 44:81-86, 1999;). The effect on
WPéGB FﬁF&EébHﬁésséPlépﬁ HQ§r8V§8eBE§n1PeBéPF88eto be
hBﬁ@éEE&%Qs'Bb@@%%%ds@Bﬂ@%&%ngN€§EHEQenE ofB%§%%|tﬁg,
B., King, N, Qutniak | undel
diabétic3parassher wish, GARd1lHéNRurkonM.R-M etlal. , J.

DERERRlGaTE 265 a0 args 28PN no AR BPY s FeREEaG b 1

pﬁargaabubgleamtpragewaSealsa suppecih@et @tO0aCHEghly WO
2006/ 014287 PCT/ US2005/ 023076 Gastric enptyin

d?ééEPP§e|ﬁhﬁééPeBFéﬁdﬁﬁﬁnﬁlG@Bséheeﬁéﬁﬁ§m8ﬁg %ttﬁﬁ§ i1
aakparpgen shown that in addition to stinulation of
Insulin secretion, GP-1 stinulates the expression of
t he Addmsérhpliyn feceot, ststidesdbavdenahosnhbhebbox- 1

FaPiB oLt tah TPy, ShbPRahyEERsodTedE SRbEn 88 B p-

significantly enhance satiety and reduce food intake in

normal subjects (Flint, A., Raben, A., Astrup, A. and
Holst, J.J., J.Clin.Invest, 101:515-520, 1998;

Gutswiller, J.P., Goke, B.,vbféwe, J., Hildebrand, P.,
Ketterer, S., Handschin, D., Winterhaider, R., Conen, D
and Beglinger, C. Gut 44:81-86, 1999;). The effect on
food intake and satiety has also been reported to be
preserved in obese subjects (Naslund, E., Barkeling, B.,
King, N., Gutniak, M., Blundell, J.E., Holst ,J.J.,
Rossner, S., and Hellstrom, P.M., Int. J. Obes. Relat.
Metab. Disord., 23:304-311, 1999).

In the above-cited studies a pronounced effect of

GLP-1 on gastric emptying was also suspected to occur.
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preventive agent for diabetes (Stoffers, D. A,
Kieffer, T.J. Hussain, MA. ,Drucker, D.J.,
w@ooveeI428®i r, S., Habener, J.F. and Egan, J. MCT/US2005/023076
D abetes, 40:741-748, 2000). 10 GP-1 has al so been
shown to inhibit gastric acid secretion (Wettergren,
GAstrSchpmbdagag rBsuleruen@eBt pPabdiaWylgnecose,
ri sti ansen Hol_st
e§§“éé%°8§3 E§9§fs ﬁHF8hbﬁ§§ aPavﬁdéngoeeceﬁéﬁtlon to
s@gaunstigasbli §ndLIGhS setP ekt chascrecenthkYmb@8Res the
reported that G.P-1 has a nunber of additiona
egRregspancPéathe &rpascsipkapncdardor. f éslekadplodenal
I ro 1,0 tgCctLl
Wb bR SEoRarh Holasd raREts Ehe Fokedh nefiFasts
aBd mngHhebbb&bbeRaﬁ e$$e&42v845reaﬁ&éht Thayetore, it
0 has.al so been_proposed t G_P-1 coul d_be used in
PERUCTEA B8t AT Cof DhoBR RO APR N S PRERBRal B 2. R

raly. , ruSkheHl atd, an , bAc-Ras- 961y, Zogéhner Weir
|schen1a/reperfu3|on |nJury (leo aidis, L. A

Habeneti r uFat pod Egenge6d-M9681apeoas, éﬁd7AﬂzHéBneBO§0)-
sea Ly L9 Alzhelners
oEPS T 67T 1bEeT00 e BY R inhe Yarkrif AbTHone

séoreexaﬁpkwetaergkeheshinabch@bmuagethaB enhamceﬁsen,
neal -i nduced_insulin secretion (Hal st Curr.

PrvEd: YHBRE, €-1068ri6E¥anSe890y - f|F°F§fa 6r6duc9_at__;__
sthe, 9590399069§ne199§9d'Qﬁléﬁ ﬂ899 969988 FBL8-0¢8R
TS expressed not only in the A- ﬁe pancr eas
aba@natsgaﬁhrnﬂeueﬂaeerlne L- ceIIs of the i ntestina

muco Pr.og| Lde rotgjpg).,containing
160 36 RECoERHERTR] bR BERRLESa LRLE\ELE)CRAS AT
nabeUS26084028080al obxpragbanageatieseftacts thet coulq,

generation of a) gluca gon, . b) an N-termna
EBF STAMBES | hattiTellr SRREHPPTARBCET OB,/ navaeprotectlon,

aﬁét?ﬁ&h@éhoﬁrégnﬁgérﬁ9H§P£hM hEHSEy el 891 edB8 TR Rhren,
progl ucagon fragnent' fragment 1s considered to
Bbe BObMoIMgt@hllReﬁnaéﬁpeéZ E@én 2004hh tHheréfageenit
[ es in_both papcrea L-cellLs.of the
gt EE 8 BRkn r GBhRe R R AR TRk RS 13 Tar oSt £
tﬁé@dMéhS of hédet"fhelabeo(NPkoODhLERgPNLfKagnental .,

resultipng in two ) . .
Circulataidn 110: 955 961, 2004), ischemia/reperfusion

injury (Nikolaidis, L.A., et al., Circulation 109:962-

965, 2004), and Alzheimer'’s Disease (Perry, T. and Greig,
N.H., J. Alzheimers Dis. 4:487-496, 2002).

GLP-1 is an incretin hormone, for example, an
intestinal hormone that enhances meal-induced insulin

secretion (Holst, J.J., Curr. Med. Chem., 6:1005-1017,

1999). It is a product of the glucagon gene encoding
proglucagon. This gene is expressed not only in the A-
cells of the pancreas but also in the endocrine L-cells
of the intestinal mucosa. Proglucagon is a peptide

(protein) containing 160 amino acids. Further processing
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hi ghl'y honol ogous peptides conmmonly referred as GLP-1
and 10 G.P-2 are observed. These two pepti des have

wo penieast  bi ol ogical activities. As such, theCBDBI905/023076

aci d sequence of GP-1, which is present in the

L-cells, is identical to the 78-107 portion of

oﬁr@gb@dagagonpmesﬁﬂtby1nth@magpderaﬂrdmu@ﬂiaalgmmdagon,
P-1-t ype 15 .ol ecul es esented a significe t

by 651 BEBEEIEed | RESSUBARInAPROHTE GF g et

1agg@u lct-eee&mhtal FeagmenNRlogmoai k- %(e’fe%})eciﬁ%% at&%r wajor

half-life of less than 5 mnutes. Thus there exists a

peoglivcan one ddapaentli- ol 8§ilcalfrpomenity d sGoepnis idexest dro be

K [ 20 an . $583S

e T R B am £V SRR B, SR BRRCOR

p@éhehtn&adbothapathepseaﬁdt1nlm%ent1@@lus difr etleedut,

.The pre ent, |n¥Fnt|on t herefore EfOVIdeS novel

i5epti @Byt AR tRE; 1n5eaLpnes, LbEpPsCAGRPaPPducts of

tR@ONicBleS ma%éroer@lhbéboﬁgQQ"a?;h%nt\m heRugXAng tn two
simlar or superior biological properties of "the

haghilye hpaptliogeusGeppt i dgsd corhgs Lar efedgemld Bsr GLRe 1 and

ti he n |_at condi ti
oL URRRRTSCE T | NUERTEGR O aEyB 3068, Bysgyneor ikt
bEGIb@$2&Q566230161ebn ORe 83pdct thehemphesadtid sequence
invention s directed to an isol ated pol ypepti de

of o P i nYP&APol-§pBEESEBTN AR Feal S8 &émcésoﬂdFBFﬁﬁﬁé
tb QﬁEChbleE)§>rt§o§a@E p%@@guc 83 .- Xaad -Xaab5 - Xaab

Xaa7 - Xaa8 - XaalO - Xaal wherein, Xaal is a
natuPaEB?nﬁﬁynonhQrapxlnyvgévmngungeaHSnoofaGL@ 1-type
Lh ing_an_im.dazo mhereln on
n§0 2Bk "Hp e R Lk RRESuch, MRGHEERCANE BB, ERFARe, the
s@irtifa naefeulﬁarefabkyh gépumaesm@erqumtbhghaﬁtno a6i-d
opt i onal has_a_free am no group which is ogptionally
e§éﬁ§9?tu?é8 Wit R34 k?PS ﬁc??ruﬁegééﬁrllielSét}ﬁss than 5

m@hh¥€9xy0@ﬁggn¥her@r¥k9§¥§a£b@P¥E1cal need for
aryl al kyl oxycar bonyl ,
biclogically active GLP 1 receptor modulators, agonists

or antagonists, that possess extended pharmacodynamic
profiles. It is to this and other needs that the present
invention is directed.

The present invention therefore provides novel
peptides that act as GLP-1 receptor modulators, agonists
or partial agonists, which exhibit similar or superior
biological properties of the native peptide, GLP-1, and
thus are useful for the amelioration of the diabetic and

related conditions.

SUMMARY OF THE INVENTION
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15 het erocycl yl oxycar bonyl ,

het er oaryl al kyl oxycar bonyl, al kyl car banoyl
waeyboankanoyl , aryl al kyl car banoyl , PCT/US2005/023076

het erocycl yl sul fonyl, al kyl sul fonyl, aryl sul fonyl,

aryl al kyl sul fonyl, heteroaryl al kyl sul fonyl or

heteaaammbsabb@nyl thied piieakeaitn inenttibe fisediamared to

roup. 20 is not present Xaal i.s the des-am no acid . of
éFP&PﬁéduROQMP'gﬁléﬁeCGPpﬁﬁﬁénganBHi§P6ﬁ§l ying a

%GE@%c%Cb@ oemRnbl analsky SBbsbi.tyt.ed with one or nore -

groups; Xaa2 is a naturally or nonnaturally

occurring am no aC|d sel ected fromthe group

consi s§i ng,, of m I spbutyric .acid

R et SR i T e SR

2- et hyl - azetldlne 2-carboxylic aC|d al pha-

nmet hyl - (L),- prol i ne, 2-nethy|piperidine-z-carboxylic

aci dWh&k&iPsoval ine; Xaa3 is a natural ly or

nonngtyrakly QSEUr&ing &1 AbhnaCuALl fy ha¥ingr {1y &ino
ani no"acid side chain conprising a carboxylic acid or

a2y spmpriidargl ensiinédekralr; whdrewhepsenognaose gerbon
arbon atons _of. _the aming ac t|o al l. .
SRnSc PEAEER afeROoReTDr Ther SPEHEPFLPoRpEs e typed with
oaQ06kOﬁ6287aEﬁ?ﬂU§260§é92aﬁ%6e1XaaHelamghmcaaed Xaas
is.a naturally or. nonnaturally occurring amno acid
optfigppddYr Fem Bhér§rRoaRLIBBNEFSEPNYRSFD( LF- PREGBRRASY

saggtakhteerwékhnsak9md §@9nelﬂe998y9 ﬂnnsce?&bon

at ons he amno acid is optionally substifuted
akahoumeaubonyﬁneaaykykygaubpsylXaa6yﬂslhyhaxucatbynyi,

nnatur OCCU Q_ _acl VI Ng a !
ngeRRBEYF T b YRRl DBk Raofhy e dBv Pt Rarharye.
awhgueambahoyeashrgmea@bambyltmar§ngek9mahﬁbaﬁa§110 an
aromatic_ring_and at |east one of _the two chains has
hgkerPrRYF Lyl stpfonnd - mﬁékgﬂﬁubﬁ@nbi ndFELlERt BBRY At ons

a9§1a§ﬁ91§ﬂh@8n9§'dhéEeQB&kQ@éhkyl§H?§Bh%ﬂt89 wi th one

nore alkyl groups or one or nore 0 groups. Xaa7
heseaOﬁaymsaﬂfynMﬁ nendavheatiy whenrthagfasenamiisd group
acid _havin id.side chain

n.,an no ichis ... ,
18 heE BEeRan e aonEhr outh ErEns! Sl Ghchirnigineoin
wHBER 68eb6A more carbon atoms of the amino acid are
optionally substituted with one or more alkyl groups;

Xaaz2 18 a naturally or nonnaturally occurring amino

acid selected from the group consisting of D-alanine, o-
amino-isobutyric acid (Aib), N-methyl-D-alanine, N-ethyl-
D-alanine, 2-methyl-azetidine-2-carboxylic acid, alpha-
methyl- (L) -proline, 2-methylpiperidine-2-carboxylic acid
and isovaline;

Xaaz 18 a naturally or nonnaturally occurring amino
acid having (1) an amino acid side chain comprising a
carboxylic acid or (2) an imidazole side chain, and
wherein one or more carbon atoms of the amino acid is

optionally substituted with one or more alkyl groups;
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atons of the amno acid is optionally substituted wth
one or nore alkyl groups; Xaa8 is a naturally or

wmoeovsai42sal |y occurring amino 20 acid sel ect eRlcT/USI005/023076

t he group consisting of L-serine and L-histidine; and
wherein one or nore carbon atons of the amno acid is
opti ohal iy glpsineuted with one or nore alkyl groups;

Xaa9_js a naturall r nonnatural | ccurring.am no.
25 adrth v ng® BT AhER OB P OReR BT Eha¥ nOEGHAF £8P ngmine
a@ad @eleict edC ifdhomatth MIRLRIDN cORS 1@t 17 @ Lo haldRE ne

of  the amno acid is optionally substituted with one
agd b e NOZVRYL TG 0 BPE: &iee 0 &T& ﬂatupeﬁ|ya6b0n atoms

t I S QUL I = L
R R TS (e A e
mEmenuﬂayﬂlgwbepein R4 is selected fron1the group

consi sting of al kyl, an a wherein R3

i BearS SaRACTRHOLEn B P YRSERBEL LA CBCRFERpE RO

a@i QU B a&3 gyl ﬁtﬁﬂguﬁgtHX@&@@eﬁlpﬁﬁ|@ar%%hh%bV1n%tE%b side
al kyl, hydroxyl, methoxy, and al koxy; wherein the

Cbﬁéﬁ?h wmﬁqepﬂoﬁtnAEae@ phe bét heathonside cheiasi hes
d |
a%f @oh%t§% F&h%”%bhyg%wgeggﬁ S%?SEEEUE%% cﬁgﬁgfapas

erain. phenyl Trin
ahOaﬂhglbg&auparbnﬂ agherthe aﬁenOrambdeleaaﬁdntbmb&blwf'

ptionally substituted i.th h et hyl ,
By pRIoRy AFaRy RS ﬁBFﬁBféﬁwlé{naugélt%}&e Juiiih Shg' or more

ageyqr?&bm Qr oROBRA! Brahbye0RGYET bRGuAR.NO 15 acid of

orn§mﬂ isae naturally or nonnaturally occurring amino
acid having an amino acid side chain which is substituted
with a hydroxyl group; and wherein one or more carbon
atoms of the amino acid is optionally substituted with
one or more alkyl groups;

Xaag 18 a naturally or nonnaturally occurring amino
acid selected from the group consisting of L-serine and
L-histidine; and wherein one or more carbon atoms of the
amino acid is optionally substituted with one or more
alkyl groups;

Xngie a naturally or nonnaturally occurring amino
acid having an amino acid side chain comprising a
carboxylic acid; and wherein one or more carbon atoms of
the amino acid is optionally substituted with one or more
alkyl groups;

Xaa10 1s a naturally or nonnaturally occurring amino

acid of Formula II:



Réa X. ~X2 Rae \ X3 R7T X\ ,~R4a ""NH O Fornula
| Va wherein the C-term nal carbonyl carbon of said

w@moaoi4280 acid is attached to a nitrogen to fPETUS2005/023076
car boxam de (NH2) ; 7 WD 2006/ 014287 PCT/ US2005/ 023076
wherein Rda is selected fromthe group consisting of
hydr ogen, al kyl, and hal o; wherein and R6a are
each i ndependently sel ected fronrfhg group consi sting
of hydrogen, halo, nmethyl, 5 el kyl, hydroxyl,
met hoxy, and al koxy; wherein| Re||s seRected fromthe
group consisting of hydrogeix\vnethyl, and ethyl; and
wherein X1, X2, X3 and X4 hre éach Cor N, with the
provi so that at |east onR“ORNX1, X2, X3 and X4 is N
10 wherein the phenyl riflg gyoximal to the beta-carbon
of the amno acid is additgonﬁkhy optionally

substituted wth al kyl or a8 and wherein the

phenyhericna € Sisalsdieddiry Bicar cdberRlp ddie idiiy of
acid is additionally optionally substituted 15 with
hHQF@Seﬁetﬁ}kyletﬁ?ﬁ,h&ﬁ?yl, hydr oxyl , met hoxy, and
al ko Irt her 3 y hi: styL.d] rej
ni st Pereth; B8 and R2AFRY elBn kL RRenkRE) EbTobERa
5 fabkylthgr gupsp cXaaldstapgbeflLhgdpagenc heild, omethyl,
L-glutam c.acjd,, wherein gg each of tgﬁ L-aspartic
ehtvd oP LYK uPEHT XK d™PEROEYY i BRI RyKSEKSLI t ut ed
W t hypeee9h FRECpAkkyll @iagPproxXaad BBYthe beta-carbon
al pha- et hyl - phenyl al ani ne, algha-nethyl _
of the amino acid 1s additionally optionally substituted.

with alkyl or halo; and

10 wherein the phenyl ring distal to the beta-carbon of
the amino acid is additionally optionally substituted
with halo, methyl, ethyl, alkyl, hydroxyl, methoxy, and
alkoxy;

Xaa11 18 a naturally or nonnaturally occurring amino

Réa
/ /D
X2 N\
X1 | Raa

15 acid of Formula IVa:

>\ X3

R X\

/7 //. R4
~ N a
’ N N

H
Formula IVa

wherein the C-terminal carbonyl carbon of said amino
20 acid is attached to a nitrogen to form a carboxamide

(NHz) ;
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2-fl uor ophenyl al ani ne, or al pha-nethyl -2, 6-
di fl uor ophenyl al ani ne, wherein each of the

wa@b@kaiszet hyl - 25 phenyl al ani ne, PCT/US2005/023076

al pha- net hyl - 2-f | uor ophenyl al ani ne, or

al pha- net hyl - 2, 6-di f| uor ophenyl al anine is optionally
substihictedth W { i sOR@ 1@kt € rak theyig@itp casdstEngbef
L-t hreoni ne, wherein the threonine is optionally

hyglrogeanyt &%l h 38Re P8l oror e al kyl groups. 30 Xaa9

may RedrASPRLL isndEHd fFe eQ&Ht 2AkE éﬁagntweéswcted
each of the L- aspartlc acid or L-gl u?an1c acid is

fopm d¢inal oy cspb sonisdised ngi P biydrogempr dadloky medghydps.
14 PCT/USZO 023076 5 X | may be

%%q¥'St 3&#@ %Hg'ﬁxyildlﬁg%ﬁgying a Fg%ﬁﬁﬁél am no

gr oupvheltieGh RS OPtdaneddad siihst ithd ek heorid It ing of

di al kyl, acyl, _benzaoyl, L-lactyl, alkyloxycarbonyl,

hyidnogigpeamssiyll, ansl eFbytyc&fBonyl, 5
het erpeycliyl gxycay| b%.\/ bna &t eéPéf ¥£éhké" 8§yﬁarx99£‘ﬂ' the

alkylcarbanoyl aryl carbanny ar al Kyl car banoyl |
pheWEE@cwﬂa¢laalﬂ@ayk oabkyﬁsuhfoﬁylEQaHpHsthnﬂyN,

el oP bR PG XAAPRY BaEd &8t St PERPRETOR

oF @R ‘éﬂﬁ&los'alcﬁ@ Qfs éddNtﬂBhB.)UlyHlo@,tlbnal'I?t BubsHisuted
des-am no-Hi s

W%ﬁﬁd@ﬂ$wﬂ4ﬂylﬁaépwe?ﬁ9lpropanoyl and
(S)- %h% bﬁk %Z PylyE % BXQEQ&VEBOEQQO E a- car on of

(L-0-1m azole be sel ecte rom-t
@mlmansmsﬁlng aﬁdatliﬁaa&ynopmsobaﬂyy|subsmdtgAeﬂ)

D— i,he,

e Gy hJ O pESEY e, S3XHEY nDY RSB La; FEEBORY, and
a0xReXxylic acid and 2-net hyl pi peridi ne-2-carboxylic
acid. X,,,4 may be glycine. Xaa5 may be selected from
t he é@é@beéon§a8tmﬁg bf hispddfRe, whereiRvihexhasfagdine

1%e§i%%%§5$qa£ EH%u@E ﬁlgﬁn%gétbgggBFetgggywb PBEps .
XXaahayapeb @ - bsﬁhrt125aXadlnaynglsehactedcﬁdonwhbeeln
e%% fc%%slit %artlc acid or L-glutamic acid is
optionally substituted with one or more alkyl groups.

Xa.as Mmay be alpha-methyl-phenylalanine, alpha-methyl-
2-fluorophenylalanine, or alpha-methyl-2,6-
difluorophenylalanine, wherein each of the alpha-methyl-
phenylalanine, alpha-methyl-2-fluorophenylalanine, or
alpha-methyl-2,6-difluorophenylalanine is optionally
substituted with one or more alkyl groups.

Xaa7 May be L-threonine, wherein the threonine is
optionally substituted with one or more alkyl groups.

Xaa9 May be L-aspartic acid or L-glutamic acid,

wherein each of the L-aspartic acid or L-glutamic acid is

optionally substituted with one or more alkyl groups.
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Ser, and L-H's. Xaa9 may be L-Asp. XaalO may be

sel ected fromthe group consisting of 4-
w@b@apls2phenyl al ani ne, 4-[(4' -nmethoxy-2' 30  PCT/US2005/023076

et hyl ) phenyl ] phenyl al ani ne, 4-[(4'-ethoxy-2'-

et hyl ) phenyl ] phenyl al ani ne, 4-[(4'-nmethoxy-2'-

nethy$%phepyb¢phenytaiaﬂhee the[ hilstbhoxyharing® &0

tég%ﬁ%g 4%§E§Efgggﬁ§0§ ;2 332 Qp&éonally substituted with

p I

eyl pherykiahearial agihe (Z-1actyl,
ane?hylphenk%gphengﬁalanlngyé4-[( e y

adkirdOHyCppl ﬁyﬂ]phéy}pawaﬁrb@naﬁd arpékylaxysarbonyl
nlL e LROARRENYLRARNY 33008, 3331 kPR DR a2 BLAG O

consi

amhgnybr&ampyudybayaaambaméyaz a&&ﬂkyﬂﬁbebﬁhbyE- _
¥r|d yl al_ani ne, ﬁ | uor ophenyl irld IaIanlne
hg! e(?CYEHV&FB&ﬁQHY) §lb§"|1FH5|f8PX|]n' grvaspigongl, 10

LkRAgBYL - 3n
a????&E%Po%etﬁy#p en32E?%3539?E§P§F§§F&gyl49rs'-

hﬁéehonywﬁényﬁpnslpyrldyIaIan|ne

4-(3 th h dyl.al .
4 ( oty Bnemt 3¢ e et T M e weonsir g of 1-

N4m%%hy§LhXEph%ﬂ&Lhe%hQXLH§£|ab@@Laﬁan$5HWEer§L 1ghe
C-term nal carbonyl carbon of Xaall is attached to a
1muda@gén4twlﬁoﬁﬁmatbaﬂbumanndylghh@ﬁ (&hd3-\WhEr&npd&Zol -
Is_selected fromthe rou gon3|st|n dr ogen and
4[T¥t1|)lyp Vﬁramﬁepaaegécﬂ hémFL%Fa aaﬁayibeptude

ol e.of Formula VIl: Rea
N oo TR ok PP el Ao | Gt 91 I Seeh
alMHd- N obuXea8cNabh &l P(\Ib:IZb)Z H- ki1 ki th &, ONOm&: Iy C-6-0 O

alanine, alpha-methyl-(L)-proline, 2-methyl-azetidine-2-
carboxylic acid and 2-methylpiperidine-2-carboxylic acid.

Xaasa Mmay be glycine.

Xaa5 May be selected from the group consisting of L-
Thr, and L-Nva.

Xaas may be selected from the group consisting of L-
0-Me-Phe, L-0-Me-2-fluoro-Phe, and L-o0-Me-2,6-difluoro-
Phe.

Xaa7 May be L-Thr.

Xaag May be selected from the group consisting of L-
Ser, and L-His.

Xaa9 may be L-Asp.

Xaa10 may be selected from the group consisting of 4-
phenyl-phenylalanine, 4-[(4'-methoxy-2'-
ethyl)phenyl]phenylalanine, 4-[(4’-ethoxy-2'-
ethyl)phenyl]lphenylalanine, 4-[(4'-methoxy-2'-
methyl)phenyl]lphenylalanine, 4-[(4’'-ethoxy-2'-
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X R3 Y Formula VI R6 wherein: Xaa2 is an am no acid
sel ected fromthe group consisting of D Ala,

woRomebek? D- Al a, a-nethyl -L-Pro, 2- 25 PCT/US2005/023076

met hyl - azeti di ne- 2- car boxylic acid,
2- et hyl pi peri di ne-2 carboxylic acid and
me-tanyiln pheolylt] phieoy(l Ailbyinel 0 4W022606/ 014287

PCT/ US2005/ 02307 X_and Y ar ,each i ndependently
egg;ég ?&yiRQ O a&F&&BQCO#S|§tan of hydrogen and

m@k%gu@heXQQSpm%ngmaa&hageacud[qghegted fromthe group
conS|st|n%@p L-Ser and L-His; 5 R3 is selected from
diRetivd prenyi) ehegenalaaing aafd4-dtRyl4'R6 is
I drogen, hydroxy, nethoxy
dgﬁﬁ%gkﬁgk%%%gggﬁ??gégﬁgégéég%ron1the group of
hydr Qigg_m,mafylhncaelek(termtﬂryjmaﬁté eryydy dRGesisting of 4-

Dy PR HIPLaLenae: S0 (B GHELRYIBRGa Lo Ry dr ogen
p§QQd§§bﬂﬁh1neFU@LW§prfl@@%oﬁﬁéngi an @?kﬂ@y@ﬁ&gnlne, -

selected fromthe 15 group conS|st|n%
(R mebAgpirophanyl) a3meyhyHyilapppingd 4- (4R nbi'sobutyric

ab Qe 1§paCI az'?i PeggEgdlel nQe ngrogen Xaa8may be

an a ron1 grou 20 consi sting
taﬁfﬂuS&bmemﬂyﬂpHenles3npyrbdyéhm¢h;neR64nmy be

PG oA oy el c6led. T o e groupcenel 51 g
pyridylalanine, 4-(2’'-methylphenyl)-3,5-pyrimidylalanine
and 4-(2'-ethylphenyl)-3-pyridylalanine;

wherein the C-terminal carbonyl carbon of X..i11 1s
attached to a nitrogen to form a carboxamide‘(NHz); and

wherein R; is selected from the group consisting of
hydrogen and methyl.

In another aspect, the isolated polypeptide may be a

polypeptide of Formula VI:

N=\

an #;NN w X ):r ])L );(Xaa,\ Q:NJL
G B

Formula VI

wherein:

Xaaz2 1s an amino acid selected from the group
consisting of D-Ala, N-methyl-D-Ala, o-methyl-L-Pro, 2-
methyl-azetidine-2-carboxylic acid, 2-methylpiperidine-2-

carboxylic acid and o-aminoisobutyric (Aib);

10
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R7 may be hydrogen. In another aspect, the isolated

pol ypepti de nmay be a polypeptide of Fornmula VII: 11
wO0RO0A8014287 PCT/ US2005/ 023076 Rea N 0 OHC/ds188%023076

NH 1-13C OH 1-13C ;OHOH OH 1A HO\R7 ReN Xaaz,N

NN NLN Xaae_ N NNANNH, H3 OOOHHOHHHH 0 OX

R3 X Epanul aryl kaka 1nhepehaen8$yi Seteteefedrbmoththe
group consisting of 5 nethyl, ethX H3C O H CH 5S c,
gssueC?9n§lst3n9}8f hxé@eﬁecaeﬁeé 80¥Q; HIBCNHQand HO °

. A9 Q QA dfin® ad@%d fedfedM A a0 sRbgot ed
fromihe group consisting of D-Ala, N nethyl-DAl a,

cangishyhgloPr by Sar aﬁdahrﬁmssobutyrlc (A b),
2- hyl - t I
R e B e ra B Py Eny BPRYdcAn

etRgependent |y selected fromthe group consisting of
hydrogen and fluoro; Xaa8is an ami no_acid sel ected
fr onR¢ He g‘».eé@(«;teﬂs frorsithel gFosP Piskydaeger. HhydrraEy .

RSy SR StRYTY’ Re'i< Selected fromthe grovp
consRﬁguagselehyddogenm thgdgoxyp o€t hpdyogen, ef hoxyo,
.methyl and ethyl;
Rga is selected from the group of hydrogen, methyl
and methoxy; and
R; is selected from the group of hydrogen and methyl.

Further, Xaa; may be an amino acid selected from the
group consisting of N-methyl-D-Ala, o-methyl-L-Pro and o-
aminoisobutyric (Aib);

X may be fluoro;

Y may be hydrogen;

Xa.ag May be an amino acid selected from the group
consisting of L-Ser and L-His;

R; may be ethyl;

R¢ may be methoxy;

R3a may be selected from the group con51st1ng of
methyl and ethyl |

R¢a may be hydrogen;

Ry may be hydrogen.

In another aspect, the isolated polypeptide may be a
polypeptide of Formula VII:

11
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20 R3a is selected fromthe group consisting of
hydr ogen, fluoro, nethyl and ethyl; R6a is sel ected

w0 ean0if2e7 gr oup consi sting of hydrogen, net hyPCEDOS2005/023076

met hoxy; and R7is selected fromthe group consisting

of hydrogen 25 and nethyl. 12 WD 2006/ 014287

PCT/ US2005/ 023076 Further, R8 may be selected from

the group consisting of nmethyl, and H3G-0 0 Xaa2 ma

be an am npa.aci @ ected fromthe group § consis Ras

of N-neth L—nEBLAIa a- nethyl, L- Ri,@ gpd amin 'ghobutyLN

aci d( A bf; be Iu I o, Yrm be hy oge
Xaa8r'?ay, émz H Odjp
consi stfin - r andH i 7, R rgay bé' ephylz ;

may be net hoxy, R3amay be cted fromthe groy
consisting of nethyl and e ~v15 R6a may be
hydr ogen; R7may be sel ected m t AEm&d WUP consi st
of hydrogen and nethyl. In another aspect, the

i sol ated pol ypeptide may be a pol ypeptide of Fornmul a
VIIl: 20 Reka OCHNHFI3C OHF13COHOH N --\ O
whereRn: O HOOH O RXaaz_ H NH AH N H Xaae-H N~\H O 0 O

HaC %goig ggfﬁ%tgg PU“% ygélgroup consisting of

methyl,ethyl,

o) CH,
>—§ ) HaC” \[T'?q O WT‘?" Hac—§§‘ ’ Hac’n\ffz;, HQ/\[T‘?"’ and Ho)\[{‘;
o o o] o)

Xaaz 1s an amino acid selected from the group
consisting of D-Ala, N-methyl-D-Ala, o-methyl-L-Pro, o-
aminoisobutyric (Aib), 2-methyl-azetidine-2-carboxylic
acid, and 2-methylpiperidine-2-carboxylic acid;

X and Y are each independently selected from the
group consisting of hydrogen and fluoro;

Xaag 1S an amino acid selected from the group
consiéting of L-Ser and L-His;

R; is selected from the'group cohsisting of hydrogen,
methyl and ethyl; - |

Rg is selected from the group consisting of hydrogen,
hydroxy, methoxy and ethoxy;

Ria is selected from the group consisting of
hydrogen, fluoro, methyl and ethyl;

Rsa is selected from the group consisting of
hydrogen, methyl and methoxy; and

R7 is selected from the group consisting of hydrogen

and methyl.

12




R6 wherein: RO is selected fromthe group consisting
of hydrogen, nethyl and al kyl; 13 WO 2006/ 014287
wERODAE2005/ 023076 Xaa2 is an am no aci d sel ee¢BUSTDDM3076
the group consisting of D-Ala, N nethyl-D Al a,
a-met hyl -L-Pro, OL- am noi sobutyric acid(Aib),
2- metrhykhazet Rgimey oe Cos boxyéd CEaGh dtRAdgroup
2- et hyl pi peri di ne-2-carboxylic acid; 5 X and Y are
cereRStadEpLhdBRthYlsel ected fromthe group consisting
of hydrggeqn. and fluoro; X ,8is an ami no acid sel ected
nﬂichqur up consisting of L-Ser and L-H's; R3 is
sel ected ®oromthe group of hydrogen, nmethyl and 10
et hyg; R6_is sel ected froméhe 9rou§ cpnsi sting ogu
hydr Ser Y HETr Py " HET HESY< af F hoxy** PBafs® s&F 3% ed
5 c%g'{‘sﬁzﬁﬁggBQUﬁ—ﬁQEﬁﬁLPUﬂle ah}ﬁ@‘i:ﬂg‘iﬂL—fPEBoéﬂd met hyl
and ethyl; 15 Reais selected fromthe group consisting
anfinoligdbagemicnethyl(Aabd; met hoxy; R7 is selected from
the grou onsisting of hydrogen and nethyl. Further,
R9 n'%ymﬁg( %SI Zéf@ﬁogr omthe group 20 consisting of
hydr ggeayapd RBEPY¥LenXaa2 may be an am no acid
sel ected fromthe group consisting of N-nethyl-D Al a,
a- meKhasl DAY Hpe 2RO A6 HOI $Dbet Yt cEEem deiae bgroup
10 cHR%i0e:HHUBEOL o2 YoRy_fehydrogen; Xaagmay be an
am no acrd sel'ected From the group consisting of
L- SeRr; arzy [beHiehyR3 may be ethyl; R6 may be nethoxy;
30 R3amm q%sel %ct ed fromthe group consisting of
met h{e T5¥d R MAEROXY

R3a may be selected from the group consisting of
methyl and ethyl;
15 Rea may be hydrogen;
R; may be selected from the group consisting of
hydrogen and methyl.
In another aspect, the isolated polypeptide may be a
polypeptide of Formula VIII:
20

N=\
NH

H
0 o] o

=~ HiC LOH HiC, LOH OH

o " (o] H o]
NH 3

Rg Xaaz‘u \/U\H N)/U\u Xaa,,\n N\/IJ\N

0 o oyﬂ 7 0 o =z H
d/ Y

Formula VIl

wherein:
Ry is selected from the group consisting of

hydrogen, methyl and alkyl;

13
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R6a may be hydrogen; R7 may be hydrogen. 14 WO
2006/ 014287 PCT/ US2005/ 023076 | n another aspect, the
w0 sabaled’ pol ypepti de may be an isol ated pol ype@t/us®o5/023076
whi ch is a conpound selected from the group of
conmpounds in the follow ng table: Conpo Xaal Xaa2 Xaa3
Xaa4xxaals Xaatankaad ¥@bd s@bédc edl1frofaathe NfPoupund #
1 HAbEGTL-a-Me- TS DBip(2-Et-4-0w) 4-(2' -
cpPRELStERgoPE) DvBL Ry | PhBgyhyl-B-pypi dQ-BeskhvAel-RH2. €0

agﬁé%g g?gityrk/et ﬁyﬁghérl])% ? §I %g%s géepyrl yIAraI(anl ne

chlHPox¥1libeacidi bn& EFﬁethylbhpeT181@eBBpcarbERyA1cChb)d;

4-(2 - Phe(2-F Met.h h l
g oK nee Apgh” SpabpERaakE - abtkpeElERon gns

gBbl 2co§§1§t1ﬁﬁb%f4h?aro§@g aﬁae@2u6r6|'
Met hyl phenyl )- H's Fluoro) 3- pyridyl alanine N2 37 H

Ai b Eafs IS lan-aeing & Dl Belect &l - Groroveye 40X Qup
ngrguggyﬂé{jg%?%et gkﬁzg%o g}f%l Eplcq;ewl_? 2Me-Phe T S D

Bi p(R; -t s£1<@e)d 4o théighyplupherfy hydrdgen, methyl and
ethyl;

Re¢ is selected from the group consisting of hydrogen,
hydroxy, methoxy and ethoxy;

R3, is selected from the group consisting of
hydrogen, fluoro, methyl and ethyl;

Rea is selected from the group consisting of
hydrogen, methyl and methoxy;

R; is selected from the group consisting of hydrogen
and methyl.

Further, Rg may be selected from the group
consisting of hydrogen and methyl;

Xaaz May be an amino acid selected from the group
consisting of N-methyl-D-Ala, o-methyl-L-Pro, and o-
aminoisobutyric acid(Aib);

X may be fluoro;

Y may be hydrogen;

Xaas May be an amino acid selected from the group
consisting of L-Ser and L-His;

R; may be ethyl;

Re¢ may be methoxy;

Ris may be selected from the group consisting of
methyl and ethyl;

Rsa may be hydrogen;

R; may be hydrogen.

14



pyridylalanine- NH2 41 HAIb EGT L-a-Me- T S D
Bip(2'-Et) 4-(2' Phe(2-Fluoro) Methyl phenyl)- 15 WD
wWQe6eH0ed287 PCT/ US2005/ 023076 3 pyri dyl al ani rer/ubtdds/ 023076
42 HA'b EGM L-a-Me- T SDBip(2-Et-4"-0Ow) 4-(2
Phe(2- Fl uoro) Met hyl phenyl)- 3- pyridylal anine NH2 45
H Al bnEafotheraabpect, StEeBhQ(DZatai) péif{peptide may be
Phe(2, 6-di- Met hyI heny Fl upro) 3- pyri dyI aI ani ne-
apy BSabAFEd BOEYBERT Edﬁ ick SSDaBFaanoun gelefepd from
the( _g;rough@fzcémgbun&@t !ﬂﬁl Eﬂgnﬂ)iloﬁhﬂer 9£b§e
pyridylal ani ne- -a- Me-
BI p(2'-Me-3'-F) 4 (2' Phe(2 6 d| I\/Et hyI phenyl)

rorea) -~ T 1

Colo xsm/xaa PRy et g e R S AP IS T e
'“;E”, D IBl p(2‘-F 4 (2' - Ph (E EI %LO) !\/bthyl phen I) 3-
Elypl(}g IAE%Q%:I C‘Ngi 41-"(1' < th(;-sl\;l Il}grgL(al\/E IEy?M gnyl“2
3 Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
10| H [ABJ]E|G| T L-a-Me- T S | D |Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
11 {Des-|[AIb|E| G| T L-o-Me- T S | D |Bip(2’-Et-4’-OMe) 4-(2'-
NH2- Phe(2-Fluoro) Methylphenyl)-
His 3-
pyridylalanine-
NH2
12 |Des-j{AIb|E |G| T L-o-Me- T S | D |Bip(2’-Et-4’-OMe) 4-(2’-
NH2- Phe(2,6-di- Methylphenyl)-
His Fluoro) 3-
pyridylalanine-
NH2
37| H |Ab{E |G| T L-o-Me- T S | D |Bip(2’-Et-4’-OMe)| - 4~(2-
Phe(2-Fluoro) ‘ | trifluoromethyl
phenyl)-3-
pyridylalanine-
. NH2
40| H |AIb[E|[{G| T [ L-a-Me-Phe | T | S | D |Bip(2’-Et-4’-OMe) 4-(2’-
Methylphenyl)-
3.
pyridylalanine-
NH2
41 | H |AIB|E|G| T L-0-Me- T S | D Bip(2’-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

15



pyridylalanine- NH2 57 HAIb EGT L-a-Me- T S D

Bip(2'-Et-4"-0Ove) 4-(2' Phe(2-Fluoro) ethyl phenyl)- 3-
w@yoocadyd2at anine- NH2 71 HA b E G T L-a- M- T BDUS2005/023076

Bip(2'-Et) 4-(2'- 16 WD 2006/ 014287 PCT/ US2005/ 023076

Phe( 2, 6-di - ethyl phenyl)-3 Fluoro) pyridylal ani ne- NH2
76|l HAIbEGT L-p-Me- T § D Bi p(|2' -|[Et -4" - Ovk) 3-
4-phenyl - 3the(2- Fl uoro) gyrildyl gl anji ne- NH2 77pyghy{glagine_
EIGTIL-a Mp- [T § D Bip(2'|-Et|-4"-|Ovg) 4-(3,5
Phe( 2-|Fl ujor 9) |di niet hyl pherfyl | )-3- gyridyl al ani phe N
468| TH AlA [EE GGIINle @- Mazmel 3 D [BISP(I2D - [BlpAEcLM0Me)|  4-2-
oop | ol aland nd NeBPGEIERRCD [E [T I o e T S pishensy
Bip(2'|-Et}41-Qve)| 4-[(3',4' - [Phe(2- Rl uoro) 3-
di et Hoxy) phe [nyl|l - 3- pyrijdyljal ani ng- NH2 80 H ANyhaykalaine-
T|L-a-{Me-| T|S|D Bip(2' -Et-[4" -[OWe) 4-[[(2' -ethyl-§A" -
Phie( 2-|FI uor @) |nethoxy) pheny (1)143 gyri dyl al ani he- N
Bl B (|2ib |MEDGH G [T L-aaMdve-| T [SSD|Bbd( 2'Bifee’-Cl - Q) 4-(2*-
4-(2 Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
46 | H |Ab|E|[G| T | L-o-Me- T| S Bip(2’,4’-di-OMe) 4-(2'-
Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
49 | H |AbB|E|[G| T | L-o-Me- T| S Bip(2’-Me-3’-F) 4-(2’-
Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
50| H [AB{E|G| T | L-a-Me- T| S Bip(2’-F) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
54 | H [Aib[ E |G [Nva|] L-o-Me- T]| S Bip(2'-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
57| H |Ab|E|G| T | LaMe T| S Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) ethylphenyl)-3-
pyridylalanine-
NH2
71| H [Ab|E|G| T | L-0-Me- T| S Bip(2’-E) 4-(2’-

16



I m da Phe(2-Fluoro) Methyl phenyl)- zole- 3- lactyl
pyridylalanine NH2 86 HAb EGT L-a-Me- TS D
w@Be@eA1428 - 4' - OVe) 4-(3' - Phe(2-Fl uoro) | soproporypines/ 23076
nyl)-3- pyridylalanine- NH2 87 HAIb EGT L-a-Me- T S
DBip(2-Et-4-0Owe) 4-(2'-Methyl, 17 WO 2006/ 014287

PQT7 US2005/ 23076] PRhEé-a- ['uof o) [5" |Fl uor o) phenethyiphedyl)-3-
DL LA N sl A0 E O L TS B
ny|)-3- pyridy] al pnine- NH2 90 H|AIH E G T L-a- Me- N2
7 Pl M| EFG AT o-¥Me- (4 T |PIe([Z2p HBIpOF 8)-4’-OMe)| 4-phenyl-3-
Mel hoxyphlen)l )- 3P pgri gryl al ani ng- N'H2 91 H A bpyrllidyglal'ine_
L-b- M- 1| S|D [Bi p[P2eCEMOR |- OMe) 4- (2 - Met hyl
E!ﬁe(z- FI unoro) A - FI uoro) ghenyl )-| 3 [pyridyl al an ne-NH2
7F)>’h;([2- uo]ré“o) II\:/gtLh f‘ -Me-"’ )T Isﬁ’ﬁrdyii al ar{lon%é) c 4GS
Phe(2 Fluoro) dimethylphenyl
»3-
pyridylalanine-
NH2
78| H |Ab|E|(G| T L-o-Me- T | S | D [Bip(2’-Et-4’-OMe)| 4-[(3’-chloro-
Phe(2-Fluoro) 4’-
fluoro)phenyl]-
3-
pyridylalanine-
NH2
79| H |AB|E|(G| T L-a-Me- T | S | D [Bip(2’-Et-4’-OMe)| 4-[(3'.4'-
Phe(2-Fluoro) dimethoxy)phe
nyl]-3-
pyridylalanine-
NH2
80 H |[AB|E|(G| T L-o-Me- T S D [Bip(2’-Et-4’-OMe)|4-[(2’-ethyl-4’-
Phe(2-Fluoro) methoxy)pheny
1]-3-
pyridylalanine-
NH2 |
81 [LB-|J]AB|E |G| T L-o-Me- T S D |Bip(2’-Et-4’-OMe) 4-(2’-
Imida Phe(2-Fluoro) Methylphenyl)-
zole- 3-
lactyl pyridylalanine-
NH2
86 | H |Ab]J]E|G| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(3'-
Phe(2-Fluoro) Isopropoxyphe
nyl)-3-
pyridylalanine-
NH2
87| H [AB|E |G| T L-o-Me- T S D |Bip(2’-Et-4’-OMe)| 4-(2’-Methyl,

17



NH2 93 HAIb EGT L-a-Me- T S D Bip(2'

4-(2' -

w@yoosdyd2at ani ne-

Bi p(2' -

- Et-4'

- OMVe)

Phe(2- Fl uoro) Trifl uorometho xyphenyl) - 3-

Et -

4!

NH2 94 HAib E G T L-a-M- T BCTNUS2005/023076
Owve) 4-(4'- Phe(2-Fluoro) Trifluoronmetho

NH2 96 HAIb EGT

xyphenyl ) -3 pyrldylalanlne-
S|D

L-fa- M B! p(PRe2-Eluord) |- f)- (2" - Met hyl, 5-
S?Fé?cf pHon )| B pyrdyllal duing- N2 57 H A peE R
L-la- Mg§- T S| D |Bi p1(2' -Me-4'|- 4- (2| Phe(2-Fluoro)| Owve}-
Met hyl|phegnyl) -l 3-| pyridyl gl ani ne|NH2 98 H Ai b |pyfayiklanine-
L-_a-I\/E- T S| D |Bi p|(2' - Et-4'|- ON ) 4-( 3 - Phe( 2- FI uor@m
Trjifl doranet hvil phenyl) - 3-| pwri dyl allani ne- NH2
%i b IE |Gibl] .| §-|VE-| TL8\R-Bi[p[ 4 SE{ DV [BONER-4-QMe)l  4-Q-
TG ot osapnh” 2 phrL o v o
Phle( 2-|FI dor ) [Triff| uoronetjhyl| phenyl) - 3- nyl)-3-
pyridylalanine-
NH2
90| H |[AIB|E|G| T L-o-Me- T S | D [Bip(2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Methoxyphenyl
»3-
pyridylalanine-
" NH2
91| H |AIB|E|G| T L-a-Me- T | S | D [Bip(2’-Et-4’-OMe)| 4-(2’-Methyl,
Phe(2-Fluoro) 4’-
Fluoro)phenyl)-
3.
pyridylalanine-
. NH2
92 H [AB|E|G| T L-a-Me- T}] S |D Bip(2’-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
93 H [AB|E|G| T L-a-Me- T | S | D [Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Trifluorometho
xyphenyl)-3-
pyridylalanine-
NH2
94| H |Ab|E|G| T | L-a-Me- | T | S [ D |Bip(2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Trifluorometho
xyphenyl)-3-
pyridylalanine-
NH2
9% | H [AIb|E|G| T L-a-Me- T | S | D [Bip(2’-Et-4’-OMe)| 4-(2’-Methyl,
Phe(2-Fluoro) 4’-
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pyridylalanine NH2 101 HAIb EGT L-a-Me- T S D

Bip(2'-Et-4"-0Owe) 4-(2'- Phe(2-Fluoro) Chlorophenyl)
w@200p91428%1 al ani ne- NH2 102 H Aib E G T L- a- MepCTTUS0D5/023076

Bip(2'-Et-4'"-0Owe) 4-(3" - Phe(2-Fluoro) Chlorophenyl)-

3 pyridylalanine- NH2 103 HAib EGT L-a-Me- TS D
p( 27 EtJ 4T- )| 4- (4" PRe(Z-Fl gord) Isopropyl jheryphenyl)
1)t 3- [pyrji dyl al an| ne- 19 2006/]014287 2
POT/ US20055/ 023076] NH2 109 H|Aib|E G T L-a-Me- [T S D
Bi p(2'|- Et} 41-dwe)| 4-[(2' - Net hyl - |Phg( 2- Fl uor o) pytdylalanine-
nmet hoxy) phenpy (1) - B- pyridyl aljani ne- [NH2 106 H A b KHZ

(&g

T 1o+ 1S B-Bp{2—Et 4 o4 {4 Phel2 166y

o} £ JOVRIE] ) T bhEss- 4 Pyir iyl 2i|afiRE Mt | 107G

Al p E |G T Lia-|Me-|Phe(SFoBj|p( 2 - Ef]- 4'[- OVEQME)- ( 4" |Methylphenyl)-
Phe( 2-|Fl uor @) [Chl prophenyl)) - {3- pgyrijdyl al ani ne NH2 3.

100 HIAIY E[G[T Lra-Me- TI|S D Bip(2'|-Et-4"-0Owe) 4-,(&3' -
Phe( 2-|FI dor 9) [Met hoxyphenyl pyridylalanine-

NH2
98 | H |AB|E|G| T | LaMe | T | S | D |Bip(2-Et-4-OMe)]  4-(3-

Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-

pyridylalanine-
NH2

9| H [ABIE|G| T L-o-Me- T S D |Bip(2’-Et-4’-OMe) 4-(4’-

Phe(2-Fluoro) Fluorophenyl)-

3.
pyridylalanine-

NH2

100 H |AIb|E|G| T L-a-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-

NH2

01| H |[AIB|E|G| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Chlorophenyl)-

3-
pyridylalanine-

NH2

102] H |AIB|E|G| T L-o-Me- T { S | D |Bip(2’-Et-4’-OMe) 4-(3'-
Phe(2-Fluoro) Chlorophenyl)-

3-
pyridylalanine-

NH2

103| H [AbB|E|G]| T L-a-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Isopropylpheny

1)-3-

pyridylalanine-
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)-3- pyridylalanine- NH2 111 HAiIb EGT L-a-Me- T S D

Bip(2'-Et-4"-0Owe) 4-(2'- Phe(2-Fluoro) I|Isopropyl pheny
waeosd/opsesi dyl al anine- NH2 112 H Aib E G T L- apdusH08023076

D Bip(2 -Et-4"-0Owe) 4-(2' Phe(2-Fluoro) Mthoxyphenyl

)-3- pyridylal ani ne NH2 113HA|bEGTLaI\/b-TSD

EID(Z'_EFM'+3\IO/E) 4[(3 -d|| e(]2- Fl uor o)
(AN AR ek oot oﬁswa hE TR AR
L-p- M- T| S|D [Bi p(PReEtuemd) |- OMe) 4- (J Phe(2-Fl upro)4-
mef hyliphepnyll) -] 3-| pyri dyl al ani ne INHY 115 H Al b|nsthexylpheny
L-p-Mg- T/ SID [Bi p[ 2" - Et-4'|-OMe) 4-(2 - Phe(2-Flporq),
~flyuorgphenyll) [3- pyridylaljlanijne- INH3 116 H A b E G
L-p-Mg- T/ SIDBip(2'-Et-4"|-OMe) 4-(4 - Phe(2, 6- hyrdylalanine-
f1 por adphenyl|) -| Fluyoro) 3 pyrifdyl gl anine- NH2 117 Ky,
Al EIGT lLla-Me-1 T S D RBiln(2 -Etl-4'[- O\k) 4-(3'
106] H |Aib[E|G| T | L-a-Me- | T | S | D |Bip2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
107| H |AB|EJ{G| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(4°-
Phe(2-Fluoro) Chlorophenyl)-
3-
pyridylalanine-
NH2
109 H [Ab|E|G| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH2
111| H |Ab|EIG| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Isopropylpheny
1)-3-
pyridylalanine-
NH2
112| H [AbB|E|G| T L-o-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH2
113| H [AbB[E|G| T L-a-Me- T | S | D |Bip(2’-Et-4’-OMe)| 4-[(3’,5-di-
Phe(2-Fluoro) Fluoro-2’-
methoxy)pheny
1]-3-
pyridylalanine-
NH2
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Phe(2, 6-di - Methoxyphenyl Fluoro) )-3- pyridylalanine
NH2 147 HAb EGT L-a-Me- T SDBip(2-Et-4"-0w)
W@ 20801487 di - Phe(2-Fl uoro) M) phenyl -3 pyri dybel/aston®e23076
NH2 118 H(S)- EGT L-a-Me- T S D Bip(2 -Et-4"-0w)
4- (2" (X- Phe(2-Fluoro) Methyl phenyl)- Me- 3- Pro
1pyf HIY|lA6 jam| P L5D%-H [Nt [EsG[TD UBp¢2Mer4'OMe)D  4-(3'-
Bip(2'|- Et} 4 4-% ' - - |Phe({2- Rl uor o) )
Met hyl[pheny! Fhedy P ovlri dyl allani ne’ N2 5GP
- BGT I L THDRBip(l2'-Ht-4 -0Ovk) 4-(2] (X3
Phie ( 2-|FI ulor hyl phenyl]) - |Me- [3- [Pro pyridylalanine-
pyfr i dyl al fani 1 WO 2006/ 014287 PQT/ US2005/ 02307 1
NH2 131 H ($) G T L-a-N T S|D Bip(2'-Et-4'F Owe
1{Y) H-|{(AD |-E ; 2Ll Mo c)TI\ tShy | phBip(2l -Ee-4’ Me) ja - VB3~
Prio pyri dyl : 5 2 HADB EIGT L-a-Me-| dqhorgpHenyl)-
Bi p(2']- Et| 4 [‘%EE"‘%;' Phe(/2- Rl uor o) FopHichyD)
Met hyl|pheny! p-3- pyrildyllal ajind- NH2 123 H (S)¥ E
G [T L-|a- Me- Bip(2' -Bt-4-0ye) |4-(2' a- pyridylalanine-
Phie( 2,(6- dji - phenyl ) - NH2
116 | H [Aib| E L-aMe- | T | S Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2,6-di- fluorophenyl)-
Fluoro) 3-
pyridylalanine-
NH2
117 H [Aib|E L-o-Me- | T | S Bip(2’-Et-4’-OMe) 4-(3-
Phe(2,6-di- Methoxyphenyl
Fluoro) )-3-
pyridylalanine-
NH2
147{ H [Aib| E LaMe | T | S Bip(2’-Et-4’-OMe)| 4-(3°,5’-di-
Phe(2-Fluoro) Me)phenyl-3-
pyridylalanine-
NH2
118 H [(S)-|E L-o-Me- | T | S Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3.
Pro pyridylalanine-
NH2
119{ H [N-|E L-aMe- | T | S Bip(2’-Et-4’-OMe) 4-(2'-
Me- Phe(2-Fluoro) Methylphenyl)-
(D)- 3-
Ala pyridylalanine-
NH2
1201 H [(S)>-|E L-a-Me- | T | H Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
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Me- Fluoro) 3- Pro pyridylalanine NH2 124 H (S)- E G
TL-a-Me- THDBip(2-Et-4"-0w) 4-(2' (X

weEb@ea14a8i - Met hyl phenyl )- Me- Fluoro) 3- ProPCT/US2005/023076
pyridylalanine NH2 125 H(S)- EGT L-a-Me- T S D
Bip(2'-Et-4'-0Owe) 4-(3" a- Phe(2-Fluoro) Methoxyphenyl

Vel ) -[3- [Pro pyrldylalanlne NH2 12 H(S- EGQT Nm2
] o N T R ’)' It V.l O AY A4 Dhal 2
L Ao L | Rek - o T S [BYE Buf o ne B
2l HI(®)|- E G T |Phel2Wero)] S [D Bijp( ' - Et - 4' )Methylphenyl)-
4-1(2" -|Med- Phe(2-Fluoro) Hlugrophenyl)- Me- 3- PPr@.me-s-
pyridyl allanineg NH2 128 H|(S)| E G T|L-a-Me- T § D, _
Bi p( 2 |PE&|- 41 - Qwve)| 4- (2' - 4- Bhe(2, 6-{di- FI uoropg?éw}a}a"me-
22 WO 2_006/L()I1 287| PCT/ U82C95/ 0.2.3(76 Me- Fluoro EN{P\I;
A I e s R
Met hyl|phgnyl) -| ( L)Phe@Flugy pyri dyl allani ne NH2  [Mzthylphenyl)-
Aip EIGT L{a-|Me-|{ T S D Bi|p(q -Etl-4'[-0Ove) 4-(2'} oMe-3--
Phie( 2-|FI yor ) [Metjhyl phenyl|) _ .
pyridylalanine-
NH2
123 H [S-|E|G| T| LoaMe | T | S | D [Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) 3-
Pro pyridylalanine-
NH2
124 H |[S-|E|G| T | LoaMe | T | H | D [Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) 3-
Pro pyridylalanine-
NH2
125| H |(S-|E|G| T | L-a-Me- | T | S | D |Bip(2’-Et-4’-OMe) 4-(3’-
o- Phe(2-Fluoro) : Methoxyphenyl
Me- )-3-
Pro pyridylalanine-
NH2
126 H [S-|E|G| T | L-oMe- | T | S [ D |Bip(2-Et-4’-OMe)|  4-(3™-
a- Phe(2,6-di- : |Methoxyphenyl
Me- Fluoro) )-3-
Pro pyridylalanine-
NH2
1271 H |[S-|E|G| T | L-aMe- | T | S | D |Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2-Fluoro) Fluorophenyl)-
Me- 3-
Pro pyridylalanine-
NH2
128 H |(S)-|E|[(G| T|{ L-a-Me- | T | S [ D |Bip(2’-Et-4’-OMe) 4-(2'-
a- Phe(2,6-di- Fluorophenyl)-
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3,5- pyrimdylalanin e-NH2 131 H(S)- DGT L-a-Me- T
SDBip(2-Et-4-0w) 4-(2' a- Phe(2-Fluoro)

W(I)/B(tohmlnhﬁnyl )- Me- 3- Pro pyridyl al ani ne NH2 paBRs1405/023076
(S)- EGT L-a- M- TSDBip(Z' Et) 4-(2'° (X%

Phe( 2- Fl uoro) Et hyl phenyl ) - 3- I\/b pyri dyl al ani ne- Pro
¥eH A[D [E G TFhomy VB Bilp(2" - Et - 4" - OWVB) 3-
Phe( 2- Al uor o) Met hyl phenyl )- |3 pyridyl al .
JHD EGT L-a-Md- T S D Bilp(2 -Et-4 -%Q/%‘{}?a'a"‘“e'

Al g Phe(|2- H uoro) Mt hyll phenyl|) - 3- NH2
Il gg NA L&%’e A B &g [Bip@-FEs-OM 4-(2'-
- Et|- 41 - Qve) 4 Rhe(|2- FI uoro) Met hyl pﬁm% QFh
yl al anfi nel? '“TS)” Dds- (S)-| E G T L- a- [Wsthyipheayl:-
B)»-|Et14'|-OMe) 4-(2'-| 23 WD|20(06/ 014287
$2005/ P230761 NH2- og- HRhe( 2- Fljuor o) yridylalanine-
phgnyl)-| Hijls Me- 3 Hro [pyrildyljal ani ne- NHf f34
S)-| E|G|T La-Me- TS D) Bi p(2'|- Et-4' - Ove)| 4- {912
Ai 2, [67d - LWREAYT[phenyl )|-D ABp2Mec4’ ToMIr 0) 4-3'-

Phe(2-Fluoro) Methylphenyl)-
3,5-

pyrimidylalanin
e-NH2
131| H {S)-|D|G| T L-a-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
NH2
132| H [S-1E|(G| T L-a-Me- T S {D Bip(2’-Et) 4-(2’-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- pyridylalanine-
Pro NH2

148| H [AbB|E|(G| T L-o-Me- T | H | D |Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
1491 H |D-|EjG| T L-a-Me- T | S | D |Bip(2’-Et-4’-OMe) 4-(2’-
Ala Phe(2-Fluoro) Methylphenyl)-

3-

pyridylalanine-

NH2
150 H |AIb|H|{G| T | LoaMe | T | S | D [Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3-

pyridylalanine-
NH2
133 | Des- [(S)-| E| G| T L-o-Me- T S | D |Bip(2’-Et-4’-OMe) 4-(2-
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Pro pyridylal anine- NH2 135 Des- (S)- EGT L-a-Me- T
S DBip(2-Et-4"-0w) 4-(2' NH2- a- Phe(2-Fl uoro)
wobaenopkenyl )- His Me- 3 Pro pyridyl al ani ne- MNRUSH8§023076

Des- (S)- EGT L-a-Me- T SDBip(2-Et-4"-0w) 4-(3
NH2- a- Phe(2-Fl uoro) Methoxyphenyl H's Me- )-3 Pro
pyINHYY[ @ nifnef c2FRérof[R) -TA T EG T L- a- Me- [Methyiphenyl)-
Bi p2' RELE 4'|-gve) | 4- (2 ij PF%/(:-FIuoro) _ i
vet byt [Mfehyil) -] 3-| pyri dyl &l anf ne |NH2| 138 (S)- Aib E G
T L-a-|Wee| TS D B p(2' -Et-{4' -Ove)| 4-|(2'- Inp pyridylalanine-
Phe(2-|Fl upr ¢) [Met hyl phenyl|) 3t pyridyl al ani ne- NH2 Ni®9
CER L ) ( Y ¢ P 1 O | Na T DARLN2! Et 4" O\ (2
164 |2 TSRel BT udr b) Lty | [pRepy |- PABPAEN T PNPL pid?™
per}uz;;/I @l ani nef NHZ’he(ﬂ,'d—Gi- GH3 (S)-| E|G T L-a- Me- |Metipheny)-
I?/LF%)%I aﬁénél )FNEC)OLLI\lﬁE@m?:IOuoﬁo Phﬁﬁ(g’ grgl ) > .
pyfi dyi®& fanilnet 24 WO 2006/ 0114287 PdT/ US2005/ 02 74ylalanine-
NHR 141 OH3|N-| E G T L-a- Ne- D Bi p(2'-Et-4"} OviNH2
t T e PR e D e B e R O o
NH2-| - Phe(2-Fluoro) Fluorophenyl)-
His |Me- 3-
Pro pyridylalanine-
NH2
136 [ Des- [(S)-|E|G| T | L-o-Me- | T { S Bip(2’-Et-4’-OMe) 4-(3'-
NH2-| o- Phe(2-Fluoro) Methoxyphenyl
His | Me- )-3-
Pro pyridylalanine-
NH2
137/ R)- |[AB|[E|[G| T | L-oaMe- | T | S Bip(2’-Et-4’-OMe) 4-(2’-
Imp Phe(2-Fluoro) ' Methylphenyl)-
. .
pyridylalanine-
NH2
138 (S)- |Ab|[E|G|T| LoaMe |T|[ S Bip(2’-Et-4’-OMe) 4-(2’-
Imp Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
139 |{CH3|[(S-|E[G| T | L-aMe- | T | S Bip(2’-Et-4’-OMe) 4-(2'-
O | a Phe(2-Fluoro) Methylphenyl)-
CO- |Me- 3-
His | Pro pyridylalanine-
NH2
140 [CH3 [(S-|E|[G| T | L-aMe- [T | S Bip(2’-Et-4’-OMe) 4-(2'-
O- | o-- Phe(2,6-di- Methylphenyl)-
CO- |Me- Fluoro) 3-
His { Pro pyridylalanine-
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H's Ala pyridylalanine- NH2 142 CH3 N E G T L-a- Me-
TSDBip(2-Et-4"-0w) 4-(2" 0- Me- Phe(2,6-di-
wokdepipeenyl )- CO- (D)- Fluoro) 3 Hs Ala PCT/US2005/023076
pyridylalanine- NH2 143 CH3 (S)- EGT L-a-Me- T S D
Bip(2'-Et-4'"-0Owe) 4-(2' S02- a- Phe(2-Fl uoro)

Vef hyT[phenyl Me- 3 ro pyrl dyl al ani ne- NH2 B
g ‘JHLT)N =3 tt“de T D Et('*mﬁf-g“e 4.0
‘§02C d- Hhe ﬁé‘fl?iyl pﬁe %J)- Hi §2|\/'g I'-qM(% é
Pr o Opy{Medly| al ani nighe(diFRoro)(45 (S -l EGT L-a- wzhyiph@w)-
D Bra(|2D): [Et 1 ) 4-(2' Lacty (x- [Phe(2-Fluorp) 3.
I\/Etﬂ_{l phenyl His Me- 3 Prio pyridyl al ani ne- NI—Ed talan;
1467E-| 1Y) - L-a-Me- |T 9 D Bi p([2' - Et - 4' - oggyneyi@anne
4-( 2" |Lacty Phk (2, 6- di -] Met hyI phenyl )- 1-Hi s| Me-NH2
143 NS ETS PT UIX' FrT N p T @T@wwa Pegl:
t I gol at ed pol yE ﬁqﬂg ils & corfpoun 3 sel ected
th Ogréflfa of clonpo&m§Bsin |t hel fql | gwi ng tabl e: “ﬁe‘hylphenyl)'
Co el Xaa2 Xaafdapd [Xaas> Xgab |[Xaa7 Xaa8 Xpad9 3-
Xapl10 (Xaal | {N Fund # 29 WO 2006/ 014287 . .
: dylalanine-
ST 2005/ 023076 ‘1 H A H EG.T|L.d Voo T s p [Pridyisine
Bip(2'|- Et|-41-awve)| 4- (2" PHe(2-Fl Jord) Methyl phepyl NH2
143 |CH3|(S-|E|G| T | L-aMe- | T | S | D [Bip(2"-Et-4’-OMe) 4-(2’-
S02-| a- Phe(2-Fluoro) Methylphenyl)-
His | Me- : 3-
Pro pyridylalanine-
NH2
144 {CH3[(S)-|E[G| T | L-a-Me- | T | S | D [Bip(2’-Et-4’-OMe) 4-(2'-
SO2-| a- Phe(2,6-di- Methylphenyl)-
His [Me- Fluoro) 3-
Pro pyridylalanine-
NH2
145| L- |S-[|E|[G| T| L-a-Me- | T | S | D |Bip(2’-Et-4’-OMe) 4-(2'-
Lacty| o- Phe(2-Fluoro) Methylphenyl)-
I-His | Me- 3-
Pro pyridylalanine-
NH2
146 L- [S)-|E|G| T| LaMe | T | S | D |Bip2-Et-4"-OMe)| ~ 4-(2’-
Lacty| a- Phe(2,6-di- Methylphenyl)-
1-His | Me- Fluoro) 3-
Pro pyridylalanine-
| NH2

In another aspect, the isolated polypeptide is a
compound selected from the group of compounds in the

following table:

Compo Xaal Xaa2 Xaa3 Xaad Xaa$ Xaab Xaa7 Xaa8 Xaa9 Xaal0 Xaal1-NH2
-und #
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3- pyridylalanine N2 10 HAb EGT L-a-Me- T S D
Bip(2'-Et-4'"-0Owe) 4-(2'- Phe(2,6-di- Methyl phenyl)
waobaenosB- pyridylalanine- NH2 76 H Aib E G TedFasids/023076

T SDBip(2-Et-4"-0w) 4-phenyl-3- Phe(2-Fl uoro)

pyridylalanine- NH2 57 HAiIb EGT L-a-Me- T S D

Bi p(2' ARt -B' GOVE) 4r-eMe- PhEB( 2-SF| udr 8ip(EERYIQMRNY | ¥(B-

pyrldylalanlneN b EGT L-a-Me-Phe T

Bi p(2' - Et-4' - H% <?8*““°’§Lt hyl phenyl ) 3- MRitipheny)-

pyrldylalanine- NH2 41 HAb EGT L-a-Me- TSD ¥

Bip(2'-Et) 4-(2'- Phe(2-Fluoro) Methyl phenyl)- 3yridylalanine-

pyridyl alanine- NH2 102 HAb EGT L-a-Me- T S DNHZ
2'-Et-4"-0Owe) 4-(3" Phe(2-Fluoro) Chlorophenyl)
f&y ARy 1%l 8ni he NH2-Met06 H ASh B GBiP(Y-Egd'igMe) T SH3-

BI p(2' -Et-4'-0Ve) #nd#é-ai- Phe(2-Fluoro) Trifl UOI‘(MEEIyi'pydnyl)-

phenyl ) -3- pyri dyl ag}gl ne- NH2 109 HA b EGT L- a- he-

T S DBip(2 -Et-4 ') 4- (3' - Phe(2- Fl uor o)

Met hoxyphenyl pyridylalanine-

NH2

76 H Aib E G T L-0-Me- T S D Bip(2’-Et-4’-OMe) 4-phenyl-3-
Phe(2-Fluoro) pyridylalanine-

NH2

57 H Ab E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Ethylphenyl)-3-
pyridylalanine-

NH2

40 H Ab E G T L-ovMe-Phe T S D Bip(2'-Et-4’-OMe) 4-(2’-
Methylphenyl)-

3.
pyridylalanine-

NH2

4 H Ab E G T LoMe T S D Bip(2’-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

) N
pyridylalanine-

NH2

102 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Chlorophenyl)-

3.
pyridylalanine-

NH2

106 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Trifluoromethyl

phenyl)-3-
pyridylalanine-

NH2

109 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3-
Phe(2-Fluoro) Methoxyphenyl
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26 WD 2006/ 014287 PCT/ US2005/ 023076 )-3

pyridylalanine- NH2 117 HAIb EGT L-a-Me- T S D
w@EBeEeai14aEt -4' - Ove) 4- (3" Phe(2,6-di - Met hoxyphetwis2005/023076

Fluoro) )-3- pyridylalanine NH2 71 HAib. EGT

L-a-Me- T S DBip(2-Et) 4-(2'- Phe(2,6-di-

et hyl phenyl )-3 Fluoro) pyridylalanine- NH2 97 H A B3-E

GTL-a-Me- TSDBip(2-M-4"- 4-(2° Phe(2-Fl u&lfygay,alanme_

Owve) Met hyl phenyl)- 3- pyridylalanine NH2 114 H Al'b_E

GTL-a-Me- TSDBip(2'-Et-4"-0Ow) 4-(3'-

1Phe(2- AibioE0)G &t hyipheayl ) T3- pyrDdBiped Ens’ AeMe)NH2 4118

H(S)- EGT L-a- M DBip(2 -Et-4"-0w) 4- (2 Z

Phe( 2- Fl uoro) Met K?P%%%‘?‘w )- Me- 3- Pro pyridyl fecuck ey

NH2 119 HN E G TFluom)Me- T S D Bi p(2' -Et-4'-0Owe))-3

4-(2'- Me- Phe(2-Fluoro) Methyl phenyl)- (D)- 3- pMidlalanine-

pyridylalanine NH2 121 H(S)- EGT L-a-Me- T S DNH2

Bi p(2'-Et-4'-0w) (S)-4-(2'-T a-S Phe( 2- Fl uor o)

Net | peny| 5 Fe- boite-3- D Bip2"-EY) 42
Phe(2,6-di- ethylphenyl)-3-
Fluoro) pyridylalanine-
_ NH2
97 H Ab E G T L-a-Me- T S D Bip(2’-Me-4’- 4-(2°-
Phe(2-Fluoro) OMe) Methylphenyl)-
. .
pyridylalanine-
NH2
114 H Ab E G T L-aMe- T S D Bip(2-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) methylphenyl)-
3 .
pyridylalanine-
NH2
118 H (5 E G T LoMee T S D Bip2-Et-4’-OMe) 4-(2’-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
NH2
119 H N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Me- Phe(2-Fluoro) Methylphenyl)-
(D)- 3-
Ala pyridylalanine-
NH2
12, H 8- E G T LaMe T S D Bip(2-Et-4-OMe) (5)-4-(2’-
o- Phe(2-Fluoro) Methylphenyl)-
Me- ‘ o-Me-3-
Pro pyridylalanine-
NH2
122 H Ab E G T  L-o-Me- T S D Bip(2-Et-4’-OMe)  (5)-4-(2’-
Phe(2-Fluoro) Methylphenyl)-
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Pro pyridylalanine NH2 122 HAib EGT L-a-Me- T S D
Bip(2'-Et-4'"-0Ove) (S)-4-(2'- Phe(2-Fluoro)

wokdapi@ienyl ) 27 WO 2006/ 014287 PCT/ US2005/ 02801652005/023076
a- Me-3 pyridylalanine- NH2 123 H(S)- EGT L-a-Me- T
S DBip(2-Et-4"-0w) 4-(2" (X Phe(2,6-di-
Met hyl phenyl )- Me- Fluoro) 3- Pro pyridyl al ani ne NHe-3-
125 H(S)- EGT L-a-Me- T SDBip(2'-Et-4"-0w) 43)(1:}' .
a- Phe(2-Fluoro) Methoxyphenyl Me- )-3- Pro pyndylatanine-
pyridylalanine NMi2 129 HN- EGT L-a-Me- T S D NH2
BsP(2 ~EL-8 OMB) 4p(Ave. M Pe(2pFipypr@ta.ome) 4.2
Met hyl phenyl )- (L)-_ 3- Ala pyridylal anine NH2 ]ﬁO Il-|
Aib E G*T L-a-Me- Th&2608j p(2' - Et-4' - OMve) 4- (2' -Methylphenyl):
Phe( 2- Rltaior o) Met hylmhenyl ) 3,5- pyrim dyl al ani n 3-
e-NH2 132 H (S)- EGT L-a-Me- T S D Bip(2'-Et) dribyatanine-
a- Phe(é- Fl uoro) Ethyl phenyl)-3- Me- pyridyl al ani ne-Hz

Pro NH2 148 HA b EGT L-a-Me- THD N

Bsp(R' -(Bt-B' -COVE) 4L{Me- Phe( 2-§F| uDr G)p(@viet-iydmbeny l4)3 -
3 pyri dX' al ani ne- Phe(2-Fluoro) Methoxyphenyl

Me- )-3-
Pro pyridylalanine-

NH2

120 H N- E G T L-o-Me- T S D Bip(2-Et-4’-OMe) 4-(2’-
Me- Phe(2-Fluoro) .Methylphenyl)-

@) 3-
Ala pyridylalanine-

NH2

130 H Aib E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-

3,5-
pyrimidylalanin

e-NH2

132 H ) E G T  L-o-Me- T S D Bip(2’-Et) 4-(2’-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- pyridylalanine-

Pro NH2

148 H Ab E G T L-a-Me- T H D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

3-
pyridylalanine-

NH2

In another aspect, the isolated polypeptide is a
compound selected from the group of compounds in the

following table:

Compo Xaal Xaa2 Xaa3 Xaad4 Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 Xaal0 Xaall-NH2

28



NH2 | n another aspect, the isolated pol ypeptide is a
conpound sel ected fromthe group of conpounds in the
wo odobowi2ey table: 5 Conpo Xaal Xaa2 Xaa3 Xaad MaEBSHam@3076
Xaa7 Xaa8 Xaa9 XaalO Xaal | -NH2 28 WD 2006/ 014287

PCT/ US2005/ 023076 -und # 12 Des- Alb EGT L-a-Me- T
«8+D Bi p(2'-Et-4"-0Owve) 4-(2'- NH2- Phe(2,6-di-

ety plteny| G- Hi s Elov¢-0) B pyri dyl BipHER€E-ONMBR2 — 2-83-
Desspn(S)- EGT L-a; Me; .,T S DBip(2-Et-4"-0w) vk i
NH%TZ(X- Phe( 2- Fi U%P%G'ﬂ}ét hyl phenyl )- His Me- s%ff:y%he"y”
pyr Hdyl al ani ne- NH2 Fluek Des- (S)- EGT L-a-Me- T $D
Bip(2' -Et-4'"-0Owve) 4-(2' NH2- a- Phe(2,6-di- pyridylalanine-
Met hyl phenyl)- His Me- Fluoro) 3 Pro pyridylal ani nggy,
NH2 135 Des- (S)- EGT L-a-Me- T S D

18 e (Bt -B' GOME) 4LeMe-NH2T (2 PheBRFEubr@fe) 4@

FI wgpophenyl )- Hi sphg@_ﬂug.}r%}?ro pyridyl al ani ne- NH3ethdBfenyl)-
Desﬁ.(ﬁ- EGT L-a- M- S DBip(2-Et-4-0w) 4-(3
NH2=*aMePhe( 2- Fl uoro) Met hoxyphenyl His Me- )-3- Pfo
pyri dylpad anine NH2 137 (R)- Aib E G T L-a-Me- Py8lyBlanine-

Bip(2' -Et-4'-0Owe) 4-(2'- | np Phe(2-Fluoro) NH2
AEt Ly st‘).e WE3 Lame T s D Bip(2'-Et-4-OMe)  4-(2'-
NH2- o- Phe(2,6-di- Methylphenyl)-
His Me- Fluoro) 3-
Pro pyridylalanine-
NH2
135 Des- (S)- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
NH2- o- Phe(2-Fluoro) Fluorophenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
136 Des- (§)- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3'-
NH2- o Phe(2-Fluoro) | . Methoxyphenyl
His Me- )-3-
Pro pyridylalanine-
NH2
137 R- Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Imp | Phe(2-Fluoro) ' Methylphenyl)-
3-
pyridylalanine-
NH2
138 (§- Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Imp Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
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pyridyl al anine- NH2 138 (S)- Alb EGT L-a-Me- T SD
Bip(2'-Et-4'"-0Ove) 4-(2'- |Inp Phe(2-Fl uoro)
wokdapi@ienyl ) - 3 pyridyl al anine- NH2 29 WO PCT/US2005/023076
2006/ 014287 PCT/ US2005/ 023076 I n anot her aspect, the
i sol ated pol ypeptide is a conmpound selected fromthe
gr oumnoénoomaouadpebn t bre toeblawedgpbabpbeptCdapbsXaal
Xaa2 Xaa3 {aa4 Xa%s Xaa6 Xaa’7 Xaag Xaa9 Xa IO
compPrRRHEeleghgdyt1sy ERR FEPUPECE FOTPQURES Fhsthe
£BLP6RinEt t4b16Me) 4-(2' 0- a- Phe(2-Fluoro)
Met hyl phenyl )- CO Me- 3 His Pro pyridyl al ani ne- NH2
140 CH3 (S)- EGT L-a-Me- T S D Bip(2-Et-4"-0w)
Coéip'o(gn;l Qi Ras 6L, 6- Gls Metkhy | pRenyd ) - CoMe- Fl wniak
wa¢H s Pro pyridylalanine- NH2 141 CH3 N EGT
1bs acie 5y B B B'rIO(2 oBhe.4' - Pve)s 4- 162131;;%* EMP'OMe) 4-(2-
Phe(2- Iuoro) Mstp% ghenyl COo (D H s
pyr i%dyl %l ani ne- W3 N- E G T L-a- Me- TI\@“’D‘phe“y‘)'
BipthZ- Met-4'-Owve) 4-(2' 0- Me- Phe(2,6-di- 3-
% phenyl)- CO (D) - Fluoro) 3 H's Ala _ pyridylalanine-
pyrl yl al anine- NH2 5 In anot her aspect, the isol at &’
pol ypeptide is: NNH OOHO ,N
140 CH3 (S E G T LoaMe- T S D Bip(2’-Et-4’-OMe) 4-(2'-

O- o- Phe(2,6-di- Methylphenyl)-
CO- Me- Fluoro) 3-
His Pro pyridylalanine-
NH2
141 CH3 N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
O- Me- Phe(2-Fluoro) Methylphenyl)-
CO- (D)- 3-
His Ala pyridylalanine-
NH2
142 CH3 N- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
O- Me- Phe(2,6-di- Methylphenyl)-
CO- (D)- Fluoro) 3-
His Ala pyridylalanine-
NH2

In another aspect, the isolated polypeptide is:

or

30



OHOHOHO ONNHNLNNLZ HNHHOHOHOHDO
SOH F 0 or 30 WO 2006/ 014287 PCT/ US2005/ 023076 F ~
WO 20060H287 O O O O O HN~~bg~~~~ = ~~g N N NH O & 12651005/023076
~[OHO=\ HO\ NI / \ >- O0OOHOO or O CHO
OOHHHHHNO eNH O//OHO'~/OHO-_rOH)"'OH O O |

/ or il O FOH OON

HOOO/ I/~ 0O/ "ICH

oxr

HN

or
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In another aspect, the isolated polypeptide is:

o ’NI
o OH OH o =
H © H
LN\.)J\N N\_)'LN NH;
o 2 H o H o
~oH

PN 0.__OH
NH
= H
o H © Hy ¢
H,N i N N%NLN\;'/H\N T
2 o ’4,/ H o H o :; H é
‘ ?

or
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NONN"f~ HNNNNLNNZ 2ZQNHOHOHOHO =

OH\ | ~F O 10 or 32 WD 2006/ 014287
wEOOE2805/ 023076 0" 11 "1 F OH\ | \  ~NN vPetf/US2005/023076
av'NMva "N H, O000 _ "OHO_HO=O0ON
NN, "/OHOONI IM / OOHOor O FOHOOOO H-~
NN 11 NNN~HH~ Nt NOF O1-71/0HH Q ,7"/OH O
OHOI1 / \ / 0010HO0 5 In another aspect e
i sol ated pol ypeptide is> FNH/ I aalyt
H H N'~4ea NoN VNH HN Ol ~N
Q’T //T\“\)k 1 ”\)'\
HN h ° lon ° /’/on
or
Jj_?YJ\
:l\ ° //q
°\
5 In another aspect, the isolated polypeptide is:

or

10 In another aspect,

H O

the present invention is directed

to a compound of Formula VIa:
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20

H2NOO O-7/OHO ""OHOONOOOHI / v\ I / 10 1In
anot her aspect, the present invention is directed to
wa2menpasnd of Fornmula Via: 33 WO 2006/ 014287 PCT/US2005/023076
PCT/ US2005/ 023076 \ NR3a R P., 7TRo H O Formnula
Via wherein P is hydrogen, fluorenyl methyl oxycarbonyl
pait vl oxycar bonyl (t-Boc); wherein R3a is
the group consisting of nethyl, ethyl
and flaorr, erein R1O is selected fromthe group
i std ng ofg,OH and NH2; and wherein R7 is selected
frogrthe& group consisting of hydrogen and nethyl. In
ano ﬁb& aspect, the present invention is directed 10
offpound of Forrmula Vila: / ( Rea \ NR 7 PAN'
O Formula Vila wherein.P is hydrogen,
f1 uorenyl net hoxycar bonyl (Fnoc) or t-butyl oxycarbonyl
(t FBonyla Vitherein R6a is nethoxy; wherein R10 is
selected fromthe group consisting of OH 15 and NHZ2;
and wherein R7 is selected fromthe group consisting
wiREér8YArpges BPErsBLAY| £1horeRPl Rt hPBPREEarbbLy PI €886¢)
invention is directed to a pharnmaceutical
oxohpestYienycepaprYsi A BRC) sovaerdin pRiaypepsiedecied
£ 967 CLhD e, Beh o8 800 PnpNGE RO CabLity POaRECERGRL S
carrrer ereofr .
wherein Rio 1s selected from the group consisting of OH

and NH,;; and wherein R; is selected from the group
consisting of hydrogen and methyl.
In another aspect, the present invention is directed

to a compound of Formula VIIa:

P<

0
= W

Formula Vlla
wherein P is hydrogen,ffluorenylmethoxycarbonyl (Fmoc) or
t-butyloxycarbonyl (t-Boc); wherein Rg: is meﬁhbxy;-
wherein Rip is seleéted from the group consisting of OH
and NH;; and wherein R; is selected from the group
consisting of hydrogen and methyl.

In another aspect, the present invention is directed
to a pharmaceutical composition, comprising an isolated
polypeptide as described herein and a pharmaceutically
acceptable carrier thereof.

In another aspect, the present invention is directed

to a pharmaceutical composition comprising an isolated
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I n anot her aspect, the present invention is directed
to a pharmaceutical conposition conprising an isolated
W@ 200012006/ 014287 PCT/ US2005/ 023076 pol ypept PABUS®05/023076
descri bed herein and at | east one therapeutic agent;
wherein the therapeutic agent is selected fromthe
p8lopepeasi aki agsetipBdantirdiabghiicatagenkt dhe
anti-obesity agent, an anti-hypertensive agent, 5 an
thArAPaEhéf 02ePBE ot PReBgERt tARACASFPBRULE6WREERE Afent .

sgﬂécégh'gkéﬁeEhé SQSHE ggﬁs?§t§ﬁ?egkegnf5HEEHQ§beQE8Up

consi sting of bi"guani a sulTonyl urea
agéutosadaaetuﬁhbbsuby,ageﬁEARay agoni-bBypeatPRARvea/ ggent,
ual , ago i bitor

a?neal:%natﬁargaﬁﬂﬁffggé? agea? éaﬂoﬁDE%Ré EBWFH&:HQ Sgent.

(G-Prae aﬂ@iaﬂabetﬂéuhgan&nﬂaﬁ Beggéléataa £¥BR the
anti di abetic agent may be selected fromthe group

gé@ﬁ@ugpnﬁ5551nﬁe9£oa hgugnyéaruaesubﬁpﬁﬁbuPraé, a

oBePELeESe PORFREF o o PRRDEIortt it i1 s, O/ el

a§68igtit agoap2 MHhapktbazag, DppsU£hnlb§%02625ﬁolnsu11n
i sagl i t azone, JTT-501, NN-2344, L895645, YM 440, R-

S§§§¥DQZGPJ9@7glu€999§rlhkﬁepeﬁétégfln|@bP kADanabog AR

(asgee P Gtptt ey, aca00s, Diotoons, e o

The anti-obesity agent nay be
selemhedaﬁtbﬁlabetlgragpntomsysbéngebécaehefaoﬁ the

adr ener onls a Lipase bitor, a.serotonin
9¥3Hd d% ﬁh?ﬁ ?gr% ﬁkéogﬂthug hb 8?hy?b%EePéEéﬁ?or

gbg}%f%@gpo&ﬁﬂplﬁlgg 1cﬁl‘&§ﬂ?8ﬂ)§ﬁ\1dé 251 NPYa Y2381

receptor agonist and an anorectic agent. The
a@@:bO@@esm;glagght Phggbetaepret eBregbhtanenegr oup

Rt L U T e LT L
1d&gaﬁpﬁebﬁa1n@TTphentemm+ne44phB&9$@mbpaﬂmiamﬁneR30

' R141716 3-36 P
BT Ypepht 467 ﬁp?p%%ﬁlﬂhé?né%?te%%@nf$%f glgﬁtﬂ'af\k%?ngm-

H@Q?@&Znﬂdwb§o§§&§0t@ﬂpi§@n1A@§99QVOH@3£9@§2StN@ﬁ ®fpan
MTP i nhibitor, cholesterol ester
728A and saxagllptln

The anti-obesity agent may be selected from the
group consisting of a beta 3 adrenergic agonist, a lipase
inhibitor, a serotonin (and dopamine) reuptake inhibitor,
a thyroid receptor beta compound, a CB-1 antagonist, a
NPY-Y2 or NPY-Y4 receptor agonist and an anorectic agent.

The anti-obesity agent may be selected from the
group consisting of orlistat, ATL-962, AJ9677, L750355,
CP331648, sibutramine, topiramate, axokine,
dexamphetamine, phentermine, phenylpropanolamine
rimonabant (SR141716A), PYY(3-36), Pancreatic Polypeptide
(PP) and mazindol.

The lipid lowering agent may be selected from the

group consisting of an MTP inhibitor, cholesterol ester
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35 WD 2006/ 014287 PCT/ US2005/ 023076 transfer protein
an HMG CoA reductase inhibitor, a squal ene synthetase
wo ndvsloi428T, a fibric acid derivative, an upreptl/asmns/023076
of LDL receptor activity, a |lipoxygenase inhibitor,
and an ACAT inhibitor. 5 The lipid | owering agent may

tBans€kechedtbiam theHMgr cup eedsicthised inhipidvast atin,
| ovast at | n, simvastatin at orvast at i n, cerivastati n,
SEMav8BEaEYRLIRESS S LRLRIt oy sasEAPFAC pEASH FEravative,

agpgggggggakorcb@ftha&@cefegésaﬁké% eI %6%1FMQ?%QQase

and LY295427 O I'n anot er aspec
iphébénbrhnaedtaonACQTdunh¢bédorto a nethod for

treafi or t he gression o nset._of

i ahoee s1igf béP% 2 Pa¢i AEB h§aYy ShEPLectRa, FER8 fpe
ggbﬁpebbﬁsﬂgﬁﬁh@péEhﬁraﬂﬁﬂﬁatﬁﬁa|ﬂ@gastﬁ&dhln51mvastat1n,
resi stance, hyperglycen1a §{perlnsullnema Syndr one

aRoTrY8sgRsBEY | EeESNpRtakiPons UEREFALER hRSSYASERERS  of
v&%ggtaEéhtyféﬁb?ibQ tgtyggﬁ@Eer¥EEr'b@b@%ﬁ%@te,

pertriglycerrdem a érosclerosis or
ahypemubeslms 96Rhi MD-ZOApPr C8eS28diikni shdr LNGo6d 23 .

| i d of treat , _
her SPeaRPERFTy SSPPEEY | SaRBERE D! LB eRy 1PBoig: 84rected

tBohkyReRhbde rdeserthednienei Bel1dPengeithed piBY redEtbBar or
conprise the concurrent or sequential adm nistration

opfes plefapbgtisal Ajabptéct Fe6ingRathY  oflisRetar nore
ngpgage &'Cd§gﬁgk§csﬁ£§828gaéhg w%gﬁdgth@1 ”Saﬁghﬁgn
of "a ra i

et’i ¢ agent obesity gen
rant sthyipert agpevrglggenta, ahﬁpanlaauninamhanoSyhdromecx

agent .and a i d-1 oweri agent a oth
oS REehi Beenmon AbaiiPOR. | SLAVRLeRe R OPd" SoHBLRoRT o e
rhEedt hBgqar odebaytagot henppegl epshienia;, oeasetyof
di abet es, diabetic retinopath di abetic 30

hMEGFéEaQﬁyceéidﬁéﬂﬁ@ ﬁébﬁreﬁa{ﬁyosmﬁuﬁa h¥aerignsion,
VSl LB 255! e DA DY BT RS AU s
nkedeb$ aftehrmentf at tiieaepdstocagllycefbective amount of
apcggbéégﬁg/gﬁ gpgggiagydescrl egoggég%3287

The method may further comprise the concurrent or
sequential administration of a therapeutically effective
amount of one or more therapeutic agents selected from
the group consisting of an antidiabetic agent, an anti-
obesity agent, a anti-hypertensive agent, and an anti-
atherosclerotic agent and a lipid-lowering agent.

In another aspect, the present invention is directed
to a method for treating or delaying the progression or
onset of diabetes, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, wound healing, insulin
resistance, hyperglycemia, hyperinsulinemia, Syndrome X,

diabetic complications, elevated blood levels of free

fatty acids or glycerol, hyperlipidemia, obesity,
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hypertrigl yceridem a, atherosclerosis or hypertension,
whi ch conprises adm nistering to a mamral i an speci es
w0 moocners? of treatnment a therapeutically effecP@wes2005/023076
anount of a pharmaceutical conposition described
herein. 5 In another aspect, the present invention is
hopeeereglyterademtihodatheraguilpirdkési by aypelrypeptiode
descri bed _herein, ,conprising the parentera
wha RPN FSTPEEFEH BﬂméanGFﬁ&PQtFBnac8ﬁBPF§lﬁ6 gpecies in

neebye%pkk@stﬁgaerab%ﬁerbgueicbm1§ngkﬁ%eta%aeahouhaeof a
present invention is directed 10°to a nethod for

phdminacsusicag aoppbypeponddedesdbiedelierkanei n,

conpeisin he nan renteral adn1n|stra i.on

For niPaP O EenBPPEL Ry 5iB0Py Bep b HELE i Phed snar g Ted
téha patasBeral aaﬁhﬁustéa&hgnangblpgegeha@taésEmQBEd
the _group consi stin i ntravenous (1V) bol uys

hprpéBt i 6RMPTi51NY F%ﬁu§P6ﬁnt§EBéuﬁéﬂé6&§trat1°n of a

fégﬁhﬁh§ﬁﬁﬁtbgﬁprhEEBS”HSQBhgbeéQEH@'a%%ékhﬁgd herein.

I ntranasa m ni stration, buccal admnistration,
puInﬁnaapoadarnaspeatbonhannrephnhahnwentdeh|uerﬁ;réheed

subcut anequs adm.ni.strati on my ve.t.he .use
cBa RehEa: 2obr doDetsFErntrel Bane Y BrLE BE gRRe Bl
heRbRaNUseHbah sadll Bhet hahipAreBYeratobvRihAetHaCiodf of a
an i nmedi ate or sustained rel ease fornul ati on. The

fpémﬁ&aaﬁpanCﬁayrﬁﬁiﬂﬁeﬁ POkYPPBEiIde PR&FHAPEG RERPLY -
acce&hgbhgrg EBEQn&dﬁ?hggg?gtEBRWEEerezéegéeH@d from

consi stii a sol vent "and co-sol vent, a solubilizing
thgegrpupncenshstﬁybngfaganravanbhscKéﬁongolagemngeatlon,
chel n gen n_anti-o ant . _a_reduci,n agent

i SafbrAPer oorar frEBEr AR DE L8 CFAFFBr anipALecuLax
adfli H$EiPEtagant indrbdbkhNgaagent st2apiohechbaftaand 30
tonicity adjustor, and a special additive. The

afipi piE ST REACRRY PRUFPRBEY c BAPL NS ELAAL&ABaREEI aPBEhalmic

GB L Srsten, 57,0 2008 Guiser T Us00syozs0rs,

t he ehtestibcotasebust adedusstirafpéohi mayofinCohpeuntel use
o?naﬁlﬁﬁﬂgdga Cogg gasgained release formulation.

The intramuscular administration may involve the use
of an immediate or sustained release formulation.

The formulation may further comprise a
pharmaceutically acceptable excipient selected from the
group consisting of a solvent and co-solvent, a
solubilizing agent, an emulsifying agent, a thickening
agent, a chelating agent, an anti-oxidant, a reducing
agent, an antimicrobial preservative, a buffer and pH
adjusting agent, a bulking agent, a protectant and
tonicity adjustor, and a special additive.

The formulation may further comprise an encapsulated

delivery system.
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i ntraperitoneal glucose tolerance test (ipGIT) in
obese 5 ob/ob mce. Figure 2 illustrates the effects

wobkoosobest aneous i njection of Conpound | on pP@EDB2005/023076

insulin in an ipGIT in ob/ob mce. 10 Figure 3
illustrates the effects of subcutaneous injection of
Conmpound || BRIRE SSESCRIPTISE 0FN PHE | PKAWINGS ob/ ob
mce. 15 Figure 4 illustrates the effects of
FéQBEGténé&&§StFﬁF€EtFBﬁ §f Le6iFoaHid SEPFUSAREPHSna
igHUELSBNI B Aok gEEd inpoENQsﬁhcﬁlugngEIﬁlEED
SCRI PTI ON OF HE NVENTI he present invention

iptoebded tnoeel bdpensgl todguancki kespeptibGETl (ol Pbepe
g ghlde receptor nodul at ors, agonists or partia

Z §¢§° which exhibit superior biologica
propertles of the native peptide, GP-1, and 25

exhibit increased stability to proteolytic cleavage as
Fé@ﬁﬁ&r8dlﬂéuéEPaIeﬁth@ee§%&Géﬁc@§ s&ﬁé“?ﬁﬁ§°§?e
iﬂgégehonf 8% EBRBURLI ¢r 8hi g@aefnat Qﬁsqiﬁﬁeﬁhcan ipGTT in
C ition. The synthetic isolated peptides of the :
oprebemticei.nventi on and descri bed herein are capabl e of
nodul ating 30 the GLP-1 receptor, desirably as

agoni sts or partial agonists of the GLP-1 receptor.
riBage syAthekkeapept tHe eEXBrbkt ogUpabtQtahBoukVO
cefficacy and pharmacoki netic_ properties relative to
iggpctiopnefulPRgopBst pLafti RL2SBAVLRO06L01R28R 1PGTT in
oB¥TLUR20Q5/ 023076  pl asma gl ucose | owering and
concomtant increase in plasma insulin |evels, thus
maki ng them ideal therapeutic candidates for

subcut neouys, . pul non , sa buccal o sust ai ned
FRHneHsd SainkrERFaD bne’ s2EREts, BEcRibrRbanerah
ihRetudes, OEOCoﬁFaﬂﬁHellanoni§Qb§h§dgmﬁbM§§pihd§n ipGTT
conprising a polypeptide having a sequence of Fornula

ip pBEOPI DiRE:-1): Xaal -Xaa2 - Xaa3 - Xaad4 - Xaa5 - Xaa 6
- Xaa7 -Xaa8 -Xaa9 -XaalO -Xaal | 10 |

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel human glucagon-

like peptide-1 (GLP-1l) peptide receptor modulators,

- agonists or partial agonists, which exhibit superior

biological properties of the native peptide, GLP-1, and
exhibit increased stability to proteolytic cleavage as
compared to GLP-1 native sequences, and thus are useful
for the amelioration of the diabetic condition.

The synthetic isolated peptides of the present
invention and described herein are capable of modulating
the GLP-1 receptor, desirably as agonists or partial
agonists of the GLP-1 receptor. These synthetic peptide
exhibit superior in-vivo efficacy and pharmacokinetic

properties relative to GLP-1, including postprandial
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wherein, Xaalis a naturally or nonnaturally occurring
am no acid conprising an i mdazol e; wherein one or
waonooe/ocasbon atons of the amino acid are optip@EUE}005/023076
substituted with 15 one or nore al kyl groups; wherein
the amno acid optionally has a free am no group which
pilasmat bQﬂ@bls)é 1sWbstinbubad wohbomlikyht amkeaaenmyl
-l acty al kyl oxycar bonyl , aryl oxycarhany
p&r‘iﬂ@ Rﬂsa}%a BYRYE, tﬁé?eF‘éK&BEyFéﬁV‘céfﬂﬁéﬁryltherapemlC
Hﬁ@%%%%'%b%yEQﬁXB%?EQBME 2a1abkxLgar BagRY) buccal or
mycmramw aryl al'’kyl car banoyl
shsteuoeﬁctyﬂsabéoaﬁm;nabkyhsubhonyI arylsulfonyl,

kylsulfo het er oar. sul_f on [
et e Dbs, PEESFROng PR g e Rne P H bRen PR ErPER S B
1§6qu@edlgomgbepteaenboxgahsnﬁgtaep6@§gaﬁtmaeaﬁhdiﬁ§ a
histidine in 25 which one or nore carbon atons of the
sgrusscacicd Epsmudpt Lok8ERy IBUNSt i uted with one or
nore al kyl groups; Xaa2 is a naturally or
nonnaturally occurring am no acid selected fromthe
gr oup XQnskst+Xgs -ofaa DXl afJa6; X7 - X1h b SNl Y6iiG
acid (Aib), Nnethyl-D alanine, Nethyl- 30 D al ani ne,
2-nmet hyl -azeti di ne-2-carboxylic acid, alpha
met hyhet-klinprol i ne, 2- nethylplperldlne 2-carboxylic
acid and isovaline;, 39 WO 2006/ 014287
PCT/ 852005/ @ 230760 a Maa 20T snenirt wrat Yy escwonng reing
agggy ohgglggh oaﬁCEHiBQ%ETg (%%eégaﬁ A ?f'ﬂo§éd8arb0n
chain nprisfng a carboxylic acl 2) an
atﬁhdabdleh3|dmlnbahn;daade mQEnenalmyesobsnmtetedrbmnh

at ons of theﬁgnlno acid is, 5 ogtlogall _substléuted
ORt R¥oM8*Er Y SFR’;}PSngHﬁ? nxh 13Py@FhE; Xaas
ob%lana@qyrﬁhgyaofreenaﬁiﬂbanMu§0ﬁH£&hngsaaaagona@n9
selected fromthe %roup consi sting of (Li reoni ne

suhgtitytaer vathnalkdhd dBELei heBREY bF @cE¥t bon
a%&?ﬁgxg{gag?ok ¢ a&?gy@gggﬁ%@??t : QPgthgHQ&%&LP{sﬁle

herenobgalylakyyaobonyl | nheaaroaryaslklyhaxyoagrhonyl,
agki ggg.gggﬁ ,agggfcggégggyy?Vgggléfﬁyféggbamoyl,
heterocyclylsulfonyl, alkylsulfonyl, arylsulfonyl,
arylalkylsulfonyl, heteroarylalkylsulfonyl or
heteroarylsulfonyl; and wherein when the free amino group
is not present Xa. is the'des—amino acid of histidine in
which one or more carbon atoms of the amino acid are
optionally substituted with one or more alkyl groups;

Xaaz is a naturally or nonnaturally occurring amino
acid selected from the group consisting of D-alanine, o-
amino-isobutyric acid (Aib), N-methyl-D-alanine, N-ethyl-
D-alanine, 2-methyl-azetidine-2-carboxylic acid, alpha-
methyl- (L) -proline, 2-methylpiperidine-2-carboxylic acid

and isovaline;
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chains; wherein at |east one of the two side chains
has 15 an aromatic ring and at | east one of the two

w@basnsi2Bas an al kyl group; and wherein one OPCTDE®05/023076

carbon atons of the amino acid is optionally
substituted with one or nore alkyl groups or one or

nor e xhal A sgeoupasuriaay b aohaktiahll)yobcrofdhgr akmlivio
occurring an1no 20 acid having an am._no acid, side
ach& RaHPeh (e §Bb§@ﬂ98té&1dw§ﬂﬁeacﬁ?&PoE9WP§F§&BQ &nd

MR 10N6 Q9 BRN § 2§a6R0AM; AROBE Ok 1kRE ARLAC aGigd IS

optionally substituted with one or nore alkyl groups;
wxaaelmsoaenatumakbycarbnonnapmsabﬁytbecamunngagnﬁn@s
aC| selected fro group consi sti f L-serine
oft i3 Red e iR Ra L ER WREraPReDRE BR Rora el B5R BE G
of tixe,, 881 §oyechd;is optionally substituted with one
or nore alkyl QYOUf ; Xaa9 is a naturally or
nonn&earr 4F| § BREWFR1HY @hi RONNBBUER] HY HRGF WeE BT o Hao

a%%ﬁds%h@%t%ﬁ@%@o&ogﬁéiBEBQp coﬁ@&ggﬁﬁkthaQLg tﬁ?ggnﬁge

erein one or nore carbon atons o e am no aci
aogt i(dnahloyvalbsei; t anddwhetkionener omomereakkybogr atipms
0 gg 2006/ 014287 .PCT/ SZOOE@OZBO 6 .Xaﬁlg IS g
aPfy26r 2fidfnaCuPRIFEFBECHr PRRGCAMPAES HeFd 8RS oF
mBQ@ﬁﬁh&yﬂlgrBQPS/ Il \ 11 RB R4 N H O Fornulal
wherein R4 is selected fromthe group consisting of 5

hydr Sgenis af kyktusmblhaPH; DORRE BLFR PrECREE e FRERO
aEQgEBSQQQBtByd§§hﬁgk§9utEﬁoghFﬂS FEQPBH géiﬁ BGoOLige
y a

rogen, “hal o, nethyl r oX
chaﬁhexywhamélaIKOXyeast one of the two 51de chains has

an aromatic ring and at least one of the two chains has
an alkyl group; and wherein one or more carbon atoms of
the amino acid is optionally substituted with one or more
alkyl groups or one or more halo groups.

Xaa7 1s a naturally or nonnaturally occurring amino
acid having an amino acid side chain which is substituted
with a hydroxyl group; and wherein one or more carbon
atoms of the amino acid is optionally substituted with
one or more alkyl groups;

Xaag 18 a naturally or nonnaturally occurring amino
acld selected from the group consisting of L-serine and
L-histidine; and wherein one or more carbon atoms of the
amino acid is optionally substituted with one or more
alkyl groups;

Xaa9 1s a naturally or nonnaturally occurring amino
acid having an amino acid side chain comprising a
carboxylic acid; and wherein one or more carbon atoms of
the amino acid is optionally substituted with one or more

alkyl groups;
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wherein the phenyl ring proximal to the beta-carbon

10 of the amno acid is additiorMly optionally
wenshiwet ed w th hydrogen, al kyl or hal o; anecmisoes3o76

t he phenyl ring distal to the beta-carbon of the

amno acid is additionally optionally substituted

Wi t h XQydrigen ndtalxg 1 Igetdy Inoraidiylra Hlk ydgcuwdimax yHmino
15 rregfihoxy, ﬁnd al koxy; Xaall is a naturally or
a3 U@ 6cddrring anino acid of Formula IVa: /
/IRsa X ~X2 \ x ~~ R3a X3 R7 X44\ g, Rda ,NHO
Formula IvVa 20 41 WD 2006/ 014287 US2005/ 023076
wherein the C-termi nal carbon k\ of the am no
acid is attached to a nitroggn ffo folRpn a carboxam de
(NH2); wherein R4a is selec \rromthe group
consisting of 5 hydrogen,Yal kyd,, and hal o; wherein
R3a and R6a are each indgperdently selected fromthe
group consi sting of hydrdge hal o, methyl, ethyl,

al kyl, hydroxyl, nethoxy, and al koxy; wherein R7 is
sel ected fromthe group cdi®§m¥iillhg of 10 hydrogen,
net hy},, t hyl ; rel 3 X4 .
cachipesBly Ry, SRS idh (e oy FpTLASF of
h¥8ro¥2n, Xalayd , XAndshhlo;wherei n the phenyl ring

proxi pal to the beta-carhbon of _t&Be amno acid Ls

addi MRERERPy Rop?Rd P;‘?esﬁs§%o’i tpcegends 'VhSﬁ;LJ/SFBsén,
rably kner g#ele: c8Rdisting of hydrogen, halo, methyl,

ethyl, alkyl, hydroxyl, methoxy, and alkoxy;

wherein the phenyl ring proximal to the beta-carbon
of the amino acid is additiomally optionally substituted
with hydrogen, alkyl or halo; and

wherein the phenyl ring distal to the beta-carbon of
the amino acid is additionally optionally substituted
with hydrogen, halo, methyl, ethyl, alkyl, hydroxyl,
methoxy, and alkoxy;

Xaa11 18 a naturally or nonnaturally occurring amino

acid of Formula IVa:

RGa
//ﬂ
/XZ \\
1 | RSa
>\ Xa
RD X4
\,: ‘ N Rsa
’ N N
H
Formula IVa
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wherein the phenyl ring distal to the beta-carbon of
the amno acid is additionally optionally substituted
wowdaok/oesr ogen, hal o, nmethyl, ethyl, alkyl, hyePeDKg1005/023076
met hoxy, and al koxy. 20 The definitions provided
herein apply, without I|imtation, to the ternms as
usedwhbretighete Chigrmipati thedbnol, cebbeasoft kaewasténo
limted in sge ific instances. Those skilled in, the
agid 615 ah-A6N&E GCaRdRpEpPRER t?stHE‘masFF‘y gramafisr e
(vBaf ; an am no aC|d i ncludes a conpound represented by
t he general structure: COOH COON HZN RRNH2 R L- or
S- a- wheneincRe: Bs selRciednifmomathd gtPfipRepinsistirgHpt
5 n 5 WO 2006&%1{287 PCE/y82005/023076 Where R and R
4rE 4§ di scidsed®her 8P Unl ess ot her wi se i ndi cat ed,
the wRemeianReo aawi K, a@r@n@é@lyeﬂnda@éxﬁﬂéh@i}@n@epéc@éd
part of anot her roug i ncludes,. without limtation,
fﬁﬁmaﬁhﬁogﬁPBchﬁﬁélé é&ﬁb@ﬁyhyéFBQBHB PRrARedMEShY e

e%ﬂﬂ?‘?c cafiRom, hgﬁ%&?? tfﬁe@ﬁox? SaEPeMkoxPhere R

and/or R “can be a natural or-an un-natural side
cha|WherﬁchudRmgihyﬁﬂ@gﬁmdfﬁm@nah@@ @reupStonsisting of
nf| urat i t the"a'.carbon., s coomonly referred to
10 %8 "Teggyf"ngpﬁrSFh §On?P uration. In the case

V\hefﬁhégebﬁt Rithe "R, and khear®R sadistd toent s"weghiadhe
hydrogen, the amno acid is glycine and_is not
PERVEEP. tORAFess SERAEFWPSE Phdcat’, %phendefmis N;

am wﬁegggﬁhehe pﬁén??pgﬂisdpgg %Qlaken@hgrbé%apéa}bon

anot her group Inc out [1mtation,
oﬁatheahmmnouaemdtmsahdd5tannablmcontnqnahlyhsuhetltuted

15 Wi PhoRur- aBH” e ThRE REl Feapy Rl . al ani nols

aryl @harenfl thBeHREARILYk@hgnanstal Unb eeEe Ob8EAWESEbon of
i ndi cated, the term "al kyl" as enployed herein al one
the g@lﬁgrPCéﬁ aﬁogﬁ@ptgp@gbly optionally substituted

with hydrogen, halo, methyl, ethyl, alkyl, hydroxyl,
methoxy, and alkoxy.

20 - The definitions provided herein apply, without
limitation, to the terms as used throughout this
specification, unless otherwise limited in specific
instances.

Those skilled in the art of amino acid and peptide

25 chemistry are aware that an amino acid includes a

compound represented by the general structure:

COOH SOOH
HZND—E—-R R—-z--NHz
R’ R'
L- or S-a-amino acid D- or R-a-amino acid
(if R=H) (if R=H)

42



10

15

20

25

30

35

20 includes, wthout limtation, both straight and
branched chain hydrocarbons, containing 1 to 40
weabongg? preferably 1 to 20 carbons, nore pred¢BUSDI023076
1 to 8 carbons, in the normal chain, such as nethyl,
ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl,
pentWher85Rh&ﬁ&|R'iSﬁbe&¥|dlbeﬁbyéd herein. Unless

4-di.net h ty . trimeLhyl pe
o BRyT CRe it ket y PRetbhany  andphcalThr a8 Brkiowed
hebein aégnersr;herpert gﬁdanhehbrkgrouFunnhéudeaLkyl
wQEEHBE 1§ﬁ ggtipgd bar Ego”8¥oggthﬁﬁa5'¥ar98xyl group

strtuted on any aval |l abl'e"carbon atomw th 0One”or
lsﬁkaﬂrEOfuhetsamalcgrbups ceﬁanné@ totashed”t oashoh,
gy, but . not

to alk
wHBRENS; andyfl 851 o2l plob BLELEES, b8 8h UhrpdFiral sice
cbgthoalikhglafikny, hydrkggy aTbEa&kybbuye K&t er oar yl oxy,
he eroary L al k «.al kan hal o I 0X
cAREFERRELAD Yhofsrg? C4084h 18 ESnpPr T ¥kertdtoto as
thar bnpxastrdonadurady abhyhgﬁraalond}athytna1ﬁaseathee
al kyl am ng, 2006/014287
bRk HRBLOR; oS58 Bt hoR o AP s ShER0Ce 274041 it assa;
amindi acjidphesphvaine apdosphnntcghsnalonuc
sul fgpagy otﬁé%@?%é nﬁgéat theCEE aL ¥l QY ﬁc hol™
, Ooa Il ?

het er oary oxya cl ohet er oa
aanampﬁ@YPdk%erglﬁo@ﬁpaﬁkyr @?o@@%tsaéha805§e¥rg¥Puero

iABL Qs , SwhyHeeKYDeXYtat 208Ar ROXYP6BRY | or Zan-natural
anobutyl and the Like.

fluoroet car box t hyl
i B LM B R P E ot SHEOTY O ar » 8 RERpFeeds
(ea@hoyéﬁ ber i methpheabeohsl pauth ods anel hreol grolpcinol,

25 05LH00S, c BOUL LT (AL EOPoabOL Iy ahr abght and

drocarbons, confaining 2 to 40
carb@n%e&ﬁt%tbﬁéwb$enéﬁél@®9©@e 6@ﬁd§ermre¢bkﬂblya% to

eﬁﬁl@@é@oﬁér@iﬁhaPBSe b9 L8rgerdoybl gnbends. g
preferably carbons with o

ne to, two do
lBShH esj %E%O%Brﬁﬁ?lEﬁﬁ%ﬂn' RieH? ?F%Tl%E &b%ﬁa%%§ed
cbelﬁphy@ﬂaééybsmbstcbnt&ﬂnﬂﬁg15 d@smml&mxb@mgve f or

stk L 38l Bepaag, s snbedatleg (o
canobdher gmou@e normal chain, such as methyl, ethyl
propyl, isopropyl, butyl, t-butyl, isobutyl, pentyl,
hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl,
2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl,
the various braﬁched chain isomers thereof, and the like.
Further, alkyl groups, as defined herein, may optionally
be substituted on any available carbon atom with one or
more functional groups commonly attached to such chains,
such as, but not limited to alkyl, aryl, alkenyl,
alkynyl, hydroxy, arylalkyl, cycloalkyl, cycloalkylalkyl,
alkoxy, arylalkyloxy, heterocaryloxy, heterocarylalkyloxy,
alkanoyl, halo, hydroxyl, thio, nitro, cyano, carboxyl,

(o)
carbonyl ('), carboxamido, amino, alkylamino,

dialkylamino, amido, alkylamino, arylamido,
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i ncludes, without limtation, both straight and

branched chain hydrocarbons, containing 2 to 40
w@ea00bones™ th one 20 or nore triple bonds, preper/abiogs/@3076

to 20 carbons with one to three triple bonds, nore

preferably 2 to 8 carbons wth one to tw triple

hbesdaryilamti 86, natidb, chabAidiueh amhdinanyphasbhbniay
be optionally substituted as .described above for
phgeRpinicysSihfaBICHt RBLHPEEMLAG chrd@ar¥he FEymOCF

OC#Y, C'e&%}i&%&y %t@ﬂ‘&&ﬂ)ﬂed é}%ﬁdﬂ@m%@ﬁ{}pprt of

another roug udes, Ilnttaklon saturated
CYFLBRREPAPRY Y&n%ﬁ?uFB?ea1F€oﬁPaFﬁFﬁgai ¥L 9rgyRs| such
abBopds¥iayebi nethylr ogahbapogyaups1contaapbbgyprbpyd, 2-

RSP e B Ry T REKYPCaND:  FY BRI PRyl CoFoREAPN ng
a tovmlesk 8therRfseaihdmsatedrnihg themr "agkenyl" as
eﬂ%f&%&éthrglkoaioﬁérBQ”és ?8&%‘8% BEﬂe&' goygh'Ch

use o1 aromatic escri
1a¢§pdeﬁm|WhthﬁéFuaéméyeFéanopppthsgté§égbﬁu@9ﬁ branched

cﬁ£§5099atMEar5Mﬁgoh@&ﬁtalﬁyﬁboneﬁbyho c§¥§bﬁ§C%YEh one
cycl ododec

cycl ode oh xeny
oS8P 108y PP ORB00ST BE5HR V02 072 carbops wigh one
tanyhﬁéemhbablgrbupésnamobe ppbfenabuy SubstBtuheBons

AP0UE0. (B3 AbLBILoRSARRN 8 R BLLRGE, BhaH: Coucn
thakyanyhaa@abnymayabkoﬁyt1haaééyk§xystatuéﬁ9las

dEEbEHH@HOHBBU¥|fokrhéhﬂ919”9thoxy aIkynyI
cycl oal kyl al | uorenyl, heterocycl oal

|
hetePaé9éﬁanﬁ§rytﬁ9|lngeyﬁteﬁetéhsatyrm %}kxpk}r,as

eﬂb!ﬁ?é& hafyhﬁxaabhyloraaslghkexyf anythbirogranyl azo,
t er oar

.10 I
Figt oA y PhEPaP bt v € LBt aPpioRbraighF o%9e Rrepehed
cbhadn bydmocachobexytpnBainangolyto(40)carhehexamttoone

o%”h@? E??iétﬂbﬁiga”bP e%@ﬁi?'g tgezd QPbeQ'M??ﬁ dne

substTtuents (which are aryl or
tehehseRetraPye ko %un@@rﬁeareéﬁéabiz #ntehd catbons

wilehi Bhti 8Skwoati #91 e aBbHAs , 9uANtHeNAor@d dbRQin, such
t agsgggnggrbggog 9|Qécbpggg£gTiy sugégggggégoas
described above for "alkyl".

Unless otherwise indicated, the term "cycloalkyl" as
employed herein alone or as part of another group
includes, without limitation, saturated or partially
unsaturated (containing 1 or 2 double bonds) cyclic
hydrocarbon groups containing 1 to 3 rings, appended or
fused, including monocyclic alkyl, bicyclic alkyl and
tricyclic alkyl, containing a total of 3 to 20 carbons
forming the rings, preferably 4 to 7 carbons, forming
each ring; which may be fused to 1 aromatic ring as
described for aryl, which include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclodecyl, cyclododecyl, cyclohexenyl,
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thiol, alkylthio, arylthio, heteroarylthio,
aryl t hi oal kyl, al koxyaryl thio, alkylcarbonyl,

waeykoanonyl , al kyl am nocar bonyl , aryl am nocardDug1005/023076

20 al koxycar bonyl, am nocarbonyl, al kyl carbonyl oxy,
aryl car bonyl oxy, al kyl car bonyl am no,
“Farbonylanino, aryl sul finyl, arylsulfinylal kyl,

sul f onyl amig@g or aryls onam nocar bonyl, or any

Qf pAKkyl substifdents as set)jout above_~x e term
as, enpNOsled\ herein & or as pp @ anot her
group refers wtheut fimtatiom tb DReCyet’1 ¢ and

bi cyclic aromatic groups containing 6 to 10 carbons
in the ring portion (such as phenyl or naphthyl) and
amyy ozfptw'himld Igyroiupcsl mahar oree otpttﬂdmaéﬂys&lmzbd:iﬂthmwi through

aﬁxé/n%%alli%% %CQV %I% eir o %Clg(%%l @Qb 'selected
teroary eterocyc oal'k rlngs and
fam Mainoge@ubmlmt @@ltqarl(ku@h @19<Yalvalhaél@laék0/ér,b@dkoxy,

hal @z K Li1Qeniar e tgieyRs altehad ftrr‘?.'f‘l%qro%%‘?roxyg’
VWO 2006/ 014287 PCT/ US2005/ 023076 aIkyI I

A By Y HORBET LHRGal IR ealon eteroeyeloaliyl,
hbmb?b@?fﬂﬁaﬂhyﬂalk&ﬂfluﬁwqﬂehhmkfoa&b&ynﬁEﬂlalkyl
0a oren teroc ,
r’%’dy Xaf’é?” %' 5?{’ PLRe&er S%PS% Ehi é’?ﬂlyr”‘ﬂ’%ﬁ?f’%
h&pﬁnmayylaﬂywdxy@bkﬁkoaawybékk@xyﬂ aeybmbbmylheybabaryl,
h@%te%%%w aérl,ky hy BELET 0N Y LA, k% W, cgab%r 0@%@%&%’1,
yl roxy,

hetroaryl a oXY, hetroarylalk Oxy
n| ro o cyan anm .n substi t ut 0 erein
Q00N h) SN0, AILN0, SHDRLE ULl o pherel s
wabkﬁhn iﬁeCﬁﬁhﬁa|Kmbluﬁebeﬂ06¥cDoahbﬁhgthéh@éOQWthhOére
I or a of _t he .ot her ounds ne one

a?%% n| oSy, Oéhgﬁ °§P§§I C8F§PPH|8 ' 2681 00ea
1heteeodeihnhmopnsanybmhdoalhyhdoalbunmadyhbhlamldlno,

| kyl car.bon car bo al k nocarbonyl 15
oRoSPeRuer abrhspRiBony| Satfoni LuaTpaRpRas
thleber, oauk!yar&hmac a&BQthha.ohehlétéabﬁk?h.béh%am Inocalr bonyl

a nm noca nyl , car bonyl oxy,
S PP R R s R ISR TAEBENy  adkdcaRbaalY,
agyykeabbopyl aglkyglaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy,

arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino or
arylsulfonaminocarbonyl, or-any of alkyl substituents as
set out above.

The term "aryl" as employed herein alone or as part
of another group refers, without limitation, to
monocyclic and bicyclic aromatic groups containing 6 to
10 carbons in the ring portion (such as phenyl or
naphthyl) and may optionally include one to three
additional rings fused to "aryl" (such as aryl,
cycloalkyl, heteroaryl or heterocycloalkyl rings) and may
be optionally substituted through any available carbon

atoms with 1 or more groups selected from hydrogen,
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arylsul finyl, arylsulfinylalkyl, arylsulfonylam no or
20 aryl sul f onam nocar bonyl, or any of alkyl

weupshiLeents as set out above. The term "ar ybel/kgi005/023076

as used herein alone or as part of another group
refers, wthout limtation, to alkyl groups as
adefilnetiadbov dalawiliy 1lan adkphys ubhslliobld&otky , S adkedylas

t9§§ﬁ¥oroﬁ%%p9&hyErQ%lﬁ%eakgxhgggpy'1kwn pein said aryl

option “pe*substituted as
c&eﬂpﬁéaYAQéky TﬁéUPéenwialh@%ﬁrocygﬂpaékyi

heﬂ%&%&?@ﬂ%b@ 1a1k§nyla&&xIO%ﬁter@%ryl, arylalkyl,
het er oary as enployed 30 herein alone or

agy lexyy 6#Y§ﬁ6§ﬁékY&roeﬁyﬁﬁékeags ARG | RAYLEEPon,
haneab&yylaukguylhgt@uaaagldQREﬁgd hbdve olariyR ey,

neh £ PEPSA S IEHTE, B Eoatyial Kiongu i cy v REr v
nased, hexei, ncyrepr esming, wubktutulgd eminat wberean the

a@@ﬁ%ﬁ%kbﬁ&h@g Qro§u93EhEBEQQy§B@Q|WﬁﬁlchSaré g1k9ﬁ

er.e nonocyclic ri
cygtgprakyd oheGﬁ§QFMFéPéékYéndhﬂﬁ?éﬁa€ﬁﬁs|§F336V108¢béﬁy

o#6t WO 2086+034287 cBpolindd0ReH238A64 ahorBeand from

to.four heterogato ected f ni .
d§gFP&F1°8§ygeﬁ aR ﬁqugyiéLéP SEEYgFgEB %ﬁégéPﬁryﬁﬁélor
anyﬂthgealayd sallkokyhetecrhabomalkgycapbbagal |y be

nd It h roatom nay optionally
ghg Pgﬁh ?ggglghakﬁgggpogggric ring may be
cxpﬂag&yalamlnan§rhenyﬁoaaﬁyﬂgmleacb@hoayén1mhuch

hE%éBBE§yHQmEH8ca§bSﬁ%H0nh@Ee§o§£9@5§k§§EHEEHESrbonyl
Exanpl eS_of such erocyclic grou s 1 nclude, but

ahEPXYFREPEBYL 0, amﬂ@PFaﬁyaPBﬁuré §Vlcarb°nyloxyr
atol cabpenol bkophanyl,1pyibohilaftyhe, 18rpilpatbehpYhmino,

i perazi.nyl, oxopyrraelidin oxopi perazinyl , .
2By R ER B EsRlLn, RESREERARP ATty CABRi Bl S anine or
abhplendfpohonigpoapbanylbeosubsyi bt adkwilt hubehétoenter as
SEHn Lkogggvgroups, such as those described for
E aryl". 15 The term "heterocycl oal kyl " as

used¥h@réﬁﬁmaraﬁglaﬂkYA parusef BABERBragPBapOFepérpart
oW hAedheki grbapi 8Bfet8, without limitation, to alkyl

groups as defined above having an aryl substituent, such
as benzyl, phenethyl or naphthylpropyl, wherein said aryl
and/or alkyl groups may optionally be substituted as
defined above.

The term "alkoxy", "aryloxy", "heteroaryloxy"
"arylalkyloxy", or "heteroarylalkyloxy" as employed
herein alone or as part of another group includes,
without limitation, an alkyl or aryl group as defined
above linked through an oxygen atom.

The term “heterocyclo”, "heterocycle" "heterocyclyl"
or "heterocyclic", as used herein, represents, without
limitation, an unsubstituted or substituted stable 4-, 5-
, 6- or 7-membered monocyclic ring system which may be

saturated or unsaturated, and which consists of carbon
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al kyl groups as defined above having a
het erocycl oal kyl substituent, wherein said

wO b@beragycl o' and/ or al kyl groups nmay opti onabdUuk®05/023076

substituted as defined above. 20 The term "heteroaryl™

as used herein refers, without Ilimtation, to a 5-,
a@om@raﬁdnewbmredeatanabh@ hﬁtb@b@tb&bi@eﬂb&geWhEQbm

nt ai_ns ane nor e heter tons el ected from h
niPePagEn, SSUTRRr . CoYIganSaRAPEr SaSB0°8r SSet Yy grherein

tBachitkpgsnnaydbeuﬂﬁsedheoeanatb@s mayloomlzﬁally be
Egh?%@ﬁryhn 'Eﬂeaﬂﬁt&B EHdﬁeEQ§§5QBﬁ Hagxgg%aonally be

such oar groups 1 nc
qHéFeFPﬁF?éd The haﬁaﬁocyyiﬁélélnﬂhmayhéﬁeatﬁﬁﬁheﬂnét

aﬁyrh@tékeatomp&kaéaegonpﬁtbﬁa%hmeh kreaxazeal en @h@zole
i ke. tionall het er oar gr oup

|n1dazole and E
Ayt S (e it T ot SV A
hgteupsycmmnogkyupatﬁacmadetobauchschatnS;mSMQH as,

tggg?gyg%g%rE?gg}foEetrghgékotggopg% VQ§O&%dEh¥lOf

oar as use ereln
péperhénngﬁouplperezsny&mthagpyrrnﬂnéunmﬁ, to 35 al kyl

oQBEH?érQ§1H9ﬁ'nSQoBQBéﬁlhéﬁymgaﬁdhsksa9a%$hy1
su i tuent, wherern said heteroar¥§ and/ or "al ky
d

Optapalliey BBEPBASKFYObETSHBSPRYU SHQS&éFPﬁéé with
oBbove. mézev5naae@ba&42§zoegglusaeﬁséezaﬁase fbectepay

xygar bon as used herein alone or as part of
fgﬁot%i? éroﬁﬁ éFg} without limtation, to alkyl

groumheaSedmfFhedeaboyela&ﬂhyhédasoushé bgygen aﬂonanor

r 0 - o

25 Rt eﬁogéﬁﬁ%é?ga?éﬂﬂpkéﬁgk?ef&?*%? P2 Ok Den. Ok

alkEd ﬁépépﬁ arofie ﬂeda§b95?théVlaﬁoPhE?t@FQGMCﬂ@ﬁékgl

sWbERoULeht M {yBELEMN EQlda“MEt§£cr£§1§3 QﬁBVBEdaﬂﬁﬁYe
(1S

attached to the o e I
SParRE BRY| aPkyrBa) L8 Bensrarritieed s aREPaednaboge -
as paht okranohbeergapup"reatensedwhthetih refietrali whthout

158195@hk¥' Eogcéxas deékn€dm$ﬁgg? 8t Lached; o the

héhete¢mc§¢tyraagcﬂhb@hytonaglusednﬁe©é|more heteroatoms
selected from nitrogen, sulfur, oxygen and/or a SO or SO,

group. Such rings may be fused to another aryl or
heteroaryl ring and include possible N-oxides; Examples
of such heteroaryl groups include, but are not limited
to, furan, pyrrole, thiophene, pyridine, pyrimidine,
pyrazine, pyridazine, isoxazole, oxazole, imidazole and
the like. Optionally a heterocaryl group may be
substituted with one or more functional groups commonly
attached to such chains, such as those described for
"alkyl" or "aryl".

The term "heteroarylalkyl" as used herein alone or
as part of another group refers, without limitation, to
alkyl groups as defined above having a heteroaryl
substituent, wherein said heterocaryl and/or alkyl groups

may optionally be substituted as defined above.
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15 alone or as part of another group refers, wthout

limtation, to heterocyclyl groups as defined above
w@rdoaohes? by any carbon atom of the heterocycl ET/gsm0P023076

to the oxygen of an -OC(O) - group. The term

"het erocycl yl oxycar bonyl " as used herein 20 al one or

as pahlke @ErﬁnOhnkmg&warb@hgas awi tiBed! helrieitt atliodR, or

to h fi t t.ached

oG ok Bon BPGAES] CERUPHEESFBEYC YL G bup rg Cotagn” 0
adkydengroluipanasO8e@inedr abpveThéthehed to the oxygen of
anheb%r ry&?#:'ﬁé' O¥XgaLhap élle fté{?(?é’ ) her@y by @0 (& ongr

or as not her gro &rs, Wt hout
CH&HWiHﬁL@ﬁ Oao- heteroarylalkyl groups as defined above

atta@h%dt@ymanﬁr?qe§9ea§beﬁyqﬁ EBeuB%Heh%Q%QEYEl@h@UBr
to the oxygen_ of an -

a‘SaPWItcﬁlfbéﬁﬁ)’fPer gTRY¥Ed ﬁéreég E&HQU& tiégut%la&m to

agfylagebles gsodpfiakdr abowet hathchiedi tat ithe, okggeal k¥l an

g gf as deflned above attached to the nitrogen of a
hgp ) p, for exanple CH3NHC(0)-, CH3CH2NHC(O) -

or @@HS):ENHC( ervlandviwbharyebrnbehed "2asl kykedgheupsnapdone

Er ‘é?eB%rt B@eaﬁblﬁ}ﬁler%%% 9@@e9@t ' QQEBBMtbqlﬁEEQ‘EF%Q

orma 4, nbered rin for exanple
t@s amlétwéegngmapc@ﬁ@@@ésﬁbzgmettaeheé] tgs thenoayaen
o8. 9noL-0oth®e) Le@&bu@rylalkylcarbannyl as used herein
al one, or as pag ano rou Egrs

t_ .
N AT o ARy L e i RS
adbhacbedasoptire Efnahbogen gtoap tﬁtéts gwatthouthe

1&% \?‘at?%&er‘%yp%%%&g@@i r@ﬁpgssg BSEE%E;& 358(}8 or

f ano mtati
atc@aﬁéfe@lr byyRavy Fa§b99p§t9§1 Qéf Fhédhaﬁévecygtlvéc Héaupo to

thae &F;tg@ﬁg%@ ah a@C'(WO%]zron)OUp 10 The term

sul fonyl” as used_herein ahgne or _as gr#
anot BF §FBp 'PEFEFSCYRIYhBHY CRTRPE¥LT ofS PESCaPRYPLD
agbaupsraasdp&rnedfabﬁwehattgebeﬂ refehe, sulithbuaf an

llmlg éh@y ugh%g%ESéggE§§ 8¥§§béoés'de§@ngﬁ’§b89£"
attached by any carbon atom of the heterocyclyl group to
the oxygen of an -0OC(0O)- group.

The term "heteroarylalkyloxycarbonyl" as used herein
alone or as part of another group refers, without
limitation, to heteroarylalkyl groups as defined above
attached by any carbon atom of the heterocyclyl group to
the oxygen of an -0OC(0QO)- group.

The term "alkylcarbamoyl" as used herein alone or as
part of another group refers, without limitation, to
alkyl groups as defined above attached to the nitrogen of
a -NC(0)- group, for example CHNHC(O)-, CH,CH,NHC(O)- or
(CH,) ,NHC(O) - and wherein when 2 alkyl groups are present,
the alkyl groups can optionally be attached to form a 4,

5, 6 or 7 membered ring, for example,
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15 The term "aryl sul fonyl" as used herein alone or as
part of another group refers, without limtation, to

wa@eoob/01gsoups as defined above attached to thepemi$2005/023076

of an S (0),- group. The term "aryl al kyl sul fonyl" as
used herein alone or 20 as part of another group
refees, without Igmtation, to oaryl al kyl groups as

ed abov tlached to t of an -S(0)2-
§§§ /h The tler 'Jggteﬁﬁary sull¥ ﬁél" as used herein
alone or as rt of anoth roup refers, w thout
limtation, 25 to heteroaryl groups as deflned abogve
at t adhed teg™ RErydpikY LeRTRATOZAY) 85 WEsGh heRsan glpne
orh%keb@%&yb@L&mb%%b&ogybfpa&e&%Q@hhaﬁmeutauQﬂat@mlaa
par t ther _group refers t hout t|on
tﬁe?%?ﬂ&#%V | Ry gﬁoﬁﬁsdﬁélggplm%ﬁvgb8§§a§gPg? Qcﬁgﬁ to
nhh&o@@hfuﬁ af—wn(0$(0p20u@roup The term "receptor
nodu tor." ef.er at c t
GLP- reéceeﬁ or%t %eglgtc C(i %gf“ % ‘ﬁ%e g:eg%ln
ad@Wﬁspweaﬁl@ﬁgﬁapﬁngnéﬁéﬁﬁsgrE%@n§Eé§r@ﬂ wné@@yﬁor

1TRd¥LR4E 8RS itBChiede rag9nicils, ¢2BLRgoRiss ta%,f &%ap abok/al
R 8on|sts i nverse agoni sts, allosteric

PG@4§97tb@TPB§?@Q§PO?§O?€ gﬁtQ@onP?ngand
al | ogther iterpotrankiyasansoayldebisnedednhestedndandne or as

phar nacol o t ext books (e.qg. E. Ras

SR T P 56 Ha N Cnd oG N A  TRO AP RE S5 5P

aB&yils grohp“s?hensagelﬁtiinesl abovie edicecbed 200theMs@Gldwr of

H o3, 0BRSS For ABard s, 16 0 Btk o(0) L heo2
y appreC|ate t ‘meani‘ng of * sdch térms as

Eﬁé%ﬁ@éﬂ“?h‘the present case and in the art. The term

"dlabﬁbe%e%ﬁd"&@bab@dfahggasag geeBehatedn 3Qone or as
condi tions" . refers, out lim

0
S A BLeSTOREE FralRbEEEEL Sy A PBH g LiTIeR B er SRcarY?
b@gmﬂwwwmea&MM@Mthmﬂwman—
dro ?labetlc conpl i cations, and
hygérl sdf nem a. The tern1"llgld nodul at i ng"
||p|@hpom@rmngarylalkylsulfony "

as part of another group refers, without limitation, to

as used hereln alone or

arylalkyl groups as defined above attached to the sulfur
of an -S(0),- group.

The term "heterocarylsulfonyl" as used herein alone
or as part of another group refers, without limitation,
to heteroaryl groups as defined above attached to the
sulfur of an -S(0),- group.

The term "heteroarylalkylsulfonyl" as used herein
alone or as part of another group refers, without
limitation, to heteroarylalkyl groups as defined above
attached to the sulfur of an -S(0),- group.

The term “receptor modulator” refers to a compound
that acts at the GLP-1 receptor to alter its ability to
regulate downstream signaling events. Examples of
receptor modulators include agonists, antagonists,

partial agonists, inverse agonists, allosteric
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15 agent as enpl oyed herein refers, wthout

l[imtation, to agents that |ower.LDL and/or raise HDL
wanabor428pwer  triglycerides and/ or | ower totabCT/US2005/023076

chol esterol and/or other known nechanisns for

therapeutically treating lipid disorders. 20 An

aA€aLBhsLEAt hAA aﬁ1ast89iappatéﬁt@geaksoéstaeflned in
nti.on. i ncl ud out imtatio

i nv ad t
s HARaaE BB Bat Py, errberkb o (GaBunt B RRESaGBA ToF
KéheklnnwancoodmaﬁhandeGmiﬁahesamhatPhatmyceﬂbgmtaWeBa51s

g “lsed
o%”PHQEaﬁgﬁg%Bg?Z%B?ﬁeéﬁlEfgﬁr?20@%%hOM §£éﬁ‘h§ih°” to

an-anou erapeu reat or
Cheptent 2a ppndBLirén) treatable by admi ni stration of a

conpgakt bencRii1ihen tA¥eRttopi1ThataaiMmyniphbset§te the
anount sufficient to exhibit_a_detectable therapeutic

meanypgy ekt SEFPetBFMSafe| PEPULFGE &Pf ERE. PTRESRET 6Rfe and
iAayhéngkude, for exanple 30 and without limtation,

treaf pent t f th it
ner oFRE. FREM,FAEREREEE1 20T VBL RGNt oPareg BhprEbRted

¥hih c d8R8Ndrupenst hgi sHbieCt i §1 8hgeoandeohegbthrTt he
nature and extent of the condition being treated,

diabehrEndAYPEnd SiabRBECEr cHIPAFTBAYILEFARe SANCEBNERe

obasﬂayeUhyﬁérgny@eﬂbanaSyﬁar@ﬁetnerapQMétabo$ebected
for adn1n|StLat|o S hot ugeful fge0|fg

SHRaraRact SarPak Pysomnb et LS qvandonvaEr jpRul PRy
2006TBé428?mPCIibEﬁGﬁ5ﬁ023ﬂfﬁg”PeptPdéSpDﬂ fbeepiegent

a§Q¥€ %‘02 SVHEPQESdf%EePSQ'Hf9ﬁ8u£°h§ﬁ§98€1&ﬁ3tto
n 0 asSSsSess elr relative 1n vivo
agehteacpaaslawgtrLﬁbdanﬁ/gyanaiée2§DLb@n@ﬁprPé9WEaes

t9§g§9@e958§§nEnB?M?”le@rSBQM&§U@ﬁél@étér@QtQHQYofnother
this effjcagy

ucose | rin uper.i or
kaﬂy?nﬂeskﬁﬁéﬁwesf?asth%géa?%alﬁﬁfigbEﬁgaﬁéaasf bfa
digpeaeren in dogs, described in Exanple 25), relative

2003F 833801 e§en€kb£|8? %yEégggﬁg%y ¢t BPRk 8 B

I NCOr por a rence in
1ementeby,1as1mcesbIusthgm@dllmlﬂabi@g |a@mdni$traglon of

ah%ﬁgkggegﬁigally effective amount of the agent of the
invention. The term "therapeutically effective amount" as
used herein refers, without limitation, to an amount of a
therapeutic agent to treat or prevent a condition
treatable by administration of a composition of the
invention. That amount is the amount sufficient to
exhibit a detectable therapeutic or preventative or
ameliorative effect. The effect may include, for example
and without limitation, treatment or prevention of the
conditions listed herein. The precise effective amount
for a subject will depend upon the subject's size and
health, the nature and extent of the condition being
treated, recommendations of the treating physician, and
the therapeutics or combination of therapeutics selected’
for administration. Thus, it is not useful to specify an

exact effective amount in advance.
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OHOHOHO OHONLHHNH )t~ f -RNNHN ~HNH
u

-R-N
O2 HH NNNN~HOHOOOO OH Conpound I from
wyVoReaBASB671 F O ~ 1 N\ NH O OH O ,N OH OH RCT/Ob200¥/623076

HZHOHOHNH 64 ONN-~NNH N‘5~H NHOz HNN
z OHOHOOO SOH Compound I FO FOH 000O0O

\' NHZePHi@e®@ bfOthe/ Prebent0infeht'iod WekeNewalbated in
Compound 111 0 15 51 WD 2006/ 014287 PCT/USZOO5/023076

ag;Irergosthglerancg tept-ip pPich mice- thPISSeFEHt kT |
raNaCoRound,1338 Brr{Alke Ls described in Example 22

below. Peptides of the present invention show superior

5 potency in this efficacy model of glucose lowering and
superior pharmacokinetics (as measured by subcutaneous
injection in dogs, described in Example 25), relative to
peptides exemplified by Compound I from WO 2003/033671,

incorporated herein by reference in its entirety, as

10 illustrated in Tables I and II:

OH OH ¢°H o O
H O H
NH
N\)LN N\/U\{:'l N\/u\ﬁ 2

Compound |
from W02003033671 0

H,N
’/

N\/LN 't11~i1;r

Compound Il

Hz

\V>_3_§€]\Wﬂ\/ﬂ\/~m/\YJLN;

J\ o - // i ~ OH
o] COH o

Compound Il
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Conmpound Pot ency in ob/ob Exposure in
(sc@®7g/kg) | ED50 = 50 89 nMrh
WG 20880128 h (Conpound nnol es/ kg #1) 111 ED50PET/RS105/023076
(Compound nnol es/ kg #118)
Compound Activity in ob/ob mce:
AUC Reduction in Plasma (sc@7g/ kg)
A ucose Tol erance Test after

4020 nMh

Conpound* | -15% (p=0.247
- 48% ( p<0. 01) (30 nnol / kg)

SC Injection of

1 714g) 2006 0128
d'g%@)k (a@o%u

m ce dogs
nnol es/kg |1 ED50 =

5 Table I
Exposure in dogs %
d ucose i h an IP

*) 89 nMh (
- 68% {,p<0. 000

108 rm kg #118) 1430 - 2%(p<0°00
nM*h?:(,iO nmol Jkg) 149 -549% p<0.0001) 9¢C" nM h
nnol (20 nnol / kg

3% (
"S54 pka 0001) 1115 MRS 1890l o)

Table I
Compound Potency in ob/ob EXposure in
mice dogs
(sc@67ug/kg)
I ED50 = 50 89 nM*h
nmoles/kg
II ED50 = 5 1230 nM*h
{Compound nmoles/kg
#1)
IIT ED50 = 2.5 4020 nM*h
{Compound nmoles/kg
#118)
Table II
Compound . Activity in ob/ob mice: Exposure in dogs
% AUC»Reauction in Plasma (sé@67ug/kg)
Glucose in an IP Glucose
Tolerance Test after SC
Injection of Compound*
I -15% (p=0.247, NS**) 89 nM*h
' (10 nmol/kg)
-48% (p<0.01) (30 nmol/kg)
IT -68% (p<0.0001) 1230 nM*h
{Compound (10 nmol/kg)
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121 -50% (p<0.05) 1129 nMh (10 nnol/kg) 130 -72%
(p<0.0001) 541 nmMrh (10 nnol/kg) 139 -63% (p<0.01)
waeesondesh (10 nnol /kg) 119 -61% (p<0.0001) 1P&WUSNDHI023076

(5 nnol / kg) 150 -38% (p<0.05) 979 nMnh

AUC = area under the curve.

AUC val ues

(10 nnol / kg)
are cal cul at ed

gt
) 9.
basel i ne

e fasting pirasma g ucose val ue
in each individual animal. The

as tne
per cent age

RIS

dmmhgei

aeidcl e-

n the AUGJQ%(%ﬁ«ﬂMQﬁbM relativ
yehi cl e-tr |n the s3

gi ven areﬁgifg? conpa

reated group using
ol l owed by Fisher's post-hoc t

e 5 tdd2AhedRUC
me study. The
rison to the

analysis af variance

st **NS=

(ANOVA)

ot st at
PCT/ US20
descri be

stical | y78kgrprPcafpl)
35/023076ngﬂpquﬁgﬁhgﬁes and ana

l herein be produced by che

10 53 WD 20084 b18MER

| ogs thereof
m cal synthesis

usang vaf
descri be
Peptides

i ous 50434?5 s dEohni ques S
din G Barany and R B. Merrif
AnaIyS|s Qﬁﬂﬁ4ﬁ%|s Bi ol og

uch as40ohnMeh
ield, "The

y"; Volunme 2 -

éiggblw

Press, N

Youna "

Vet hods d G ynrnesi's,
G 0ss an J &ﬁiblenﬁgfer

=wYork 19180nnan]d/kg1) J. M St

Eds.

Farisgs, niilh
, Academ c

ewart and J. D

I A

Y OHRG
Fidtce G
strat egy
Fnoc (9-

o cal CBCt RBEROPALIIL, 10
for useleldrﬂﬁbln&gntlon |s

-l uor enyl et hyl net hyl oxycar bony

T Z1

198411;\[ 4881 Ped

based on the
I\ aroup._for

tlehpor ar

combi nat
protecti

U prot ect rBA%ofPcAe0R) ani no gr du
on wWith the terty | group f
bn of the Qm nrgn( ac%))sl de chain

1129 nM*h
or tenporary 15
S (see for

exaopl e

-72% (p<0.0001)
(10 nmol/kg)

541 nM*h

139

-63% (p<0.01)
(10 nmol/kg)

1603 nM*h

119

-61% (p<0.0001)
(5 nmol/kg)

1257 nM*h

150

-38% (p<0.05)
(10 nmol/kg)

979 nM*h

10

e AUC =
calculated using the fasting plasma glucose value as

the baseline in each individual animal.

area under the curve.

AUC values are

The

percentage change in the AUC is calculated relative

to the AUC for the vehicle-treated group in the same

study.

The p values given are determined by

comparison to the vehicle-treated group using

analysis of variance

post

-hoc test,

(ANOVA)
**NS. =

53

followed by Fisher's

non-statistically significant.
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E. Atherton and R C. Sheppard, "The
Fl uor enyl net hoxycar bonyl Am no Protecting Goup”, in
wo Tive/01482ept i des: Anal ysis, Synthesis, Biol ogy"pPCWVob200®023076
9 - "Special Methods in Peptide Synthesis, Part C'
pp. 1-38, 20 S. Undenfriend and J. Meienhofer, Eds.,

AcadeheCpBpesdes S88 Bhalegs198éreBeptedesibbdt Rerein
present invention can be synthesized in a stepw se

manker PERAMASANEY| GBFBipaly F¥RtEEspEr Sipdl ¥8TLEHEr r ed

sb@i8SphhEs Eébhﬁ&éﬁ%&ﬂguéﬁo%t BRoSeaek-TbaHS i A gt he
peptide. A synthesis is begun by appending the
B&rasynendl RaBi. n¥eacidiefidt heThepPepeitest hdnalgsia,

th h _formati f i ter.lj .. Thi
SYPBRE EnoEBUREtAr VENERBecor tRESFoshl PRESREpLide
raptade k9hEhBak sanpdeton~cappoxylpeaackd, Gross and J.

respectively. 30 Alternatively, in cases where a _
MeieshaitRAl éﬁﬁn@ AregRBic PsxeppesBAY, YORKE, CLP&Pwi AR in

regid b t ttached - Yoz alk yl
P A L e 8 R T
SinnpesfisPr us¥l &d.PAPizs cde Strentiet 1I5L0M) RORG/OT4E28 7L,

PCT/ US2005/ 023076 herein and, after conpletion of the
18 ti de sequence assenbly, the resulting peptide

al copolieksre8l 88888yt RorLLBEMi hntAHE §866ndioM is
Stewart and J. D. Young, supra, g. 92). 5 The
basedr anngheakirae 42 BlupderyimgtREimaridorErasbongéd

in th t hesi [red t t hei - anm :
P BpEo R BPRESERGPFOF CREL PONAT | [ RBSC PP BPoEERtp. i

c8hbigrenbhalk ¥npeateebed-suehit abupheod- 88hP8rary
protecting group may be selectively renoved during
prhagesyarhesEstheoamhpocanpti Agdef chalnai heeqacfdri example

pe r b ctivati Lt S boxyl group as an
Bac %ggggg e%ngng'rgécsﬁgﬁsgfﬁéreggémﬁth t he unbl ocked
Fauapenglgeadpxotarbenil AminbnBtoaetnbdngcGdoappented The

to the resin, The sequence, of _a-amno gro
PSEB}G?éétﬁﬁﬁlgﬁascoﬁgPFﬂ§SF§'r%b@i?%& 15VEERE e
“QEEJ:&81%@%9&8@3@85@1&@_ gyaenbked;, Bhec @eptpge 1S3,
then rel eased fromthe resin with concomtant
Sdeprderériondofnghé - sMaeeehafarf ukési onArademss Press,

sHRUBk LYo, 1987.

Peptides of the present invention can be synthesized
in a stepwise manner on an insoluble polymer support
(also referred to as “resin”) starting from the C-
terminus of the peptide. A synthesis is begun by
appending the C-terminal amino acid of the peptide to the
resin through formation of an amide or ester linkage.
This allows the eventual release of the resulting peptide
as a C-terminal amide or carboxylic acid, respectively.
Alternatively, in cases where a C-terminal amino alcohol

is present, the C-terminal residue may be attached to 2-

Methoxy-4-alkoxybenzyl alcohol resin (SASRIN™, Bachem

Bioscience, Inc., King of Prussia, PA) as described
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in the presence of appropriate scavengers to limt

side reactions. The resulting peptide is finally
w@osOies? by 20 reverse phase HPLC. The synt hesi/ESDN5/023076

the peptidyl-resins required as precursors to the

final peptides utilizes comercially available
h@&@iﬁ-bhﬂkeafﬁéky&bﬁbﬁaelﬁﬁ|bﬁeth@eﬁbﬁ$16H0%ahhéﬁb%ﬁ]

San Di ego, i ed Biosystens, Foster 25 City,
aeﬁrmb#weféhﬁeae§aﬁtan§u§ssﬁﬂ§eféﬂce§61|ﬁStﬁﬁéeased with

en r 2' 4 0 heny

L%%#no%%?ﬁH? s éﬁ%xﬁgce%g%ﬁgfg g%@ 3be%zhydry?én?$@fa' P

9Qesin (Rlnk anlde VBHA reS|n)

o MR RN Gyt 8 W MGCLOLESLRLAS 2%
C n e
ETOETE s %E%‘Z%F%ﬁ%%%ﬁ Perhaeepyss a-anino

gEbhpsnandls1darbhaan1desctﬁbupﬂungeef ﬂufsprasdnt)
subsequent am no 55 WO 2006/ 014287 PCT/ US2005/ 023076
daéfesensnapeyapEfpreAeaughi hjakoBeop-pMATOaBEPYECting

g A e s A )

Thel cdupddppobfsahoamiae enithis pevéntmed byeactivation

2-Chlorotrityl 5 chloride resin
o FhSCCakPREaRERUR. S5y RBxBC CNEE FPEEF d2PESFRAFELEBer

tggkgg glkﬂ)tﬁgruﬂgeasggon oBﬁEhbdgrﬁkgggE”Eﬁe poad'ng

rst am no acil orotrity
tebhonadeameabnatidbeppendbiievedthy reeanti nghehsequence
Fnoc-protected amino acid with the resin in 10
ofi ehhoioreohane SABrDLEALipPR ABdessupying iAmFEPaAbaAt

ungl?NFh éngiﬁgdggﬁg%aefgggp %%Ee % ggggﬁbi OfTﬁge

ami fo “aci eses
papahdgs1ée3hénbedleheéaiﬁrcmnthe casnnedlahtcbycdmhﬁgnt

a peptide synthesizer, such as_an Advanced
deﬁéﬁgéeﬁlﬂﬁlPFpFEepébﬁFdShéﬁﬂtEEQFEéPn? §368) YFUghly

lﬁpehbegrgb@ﬁxét8@Bagggop9§atéd§cayehae§gzea {MBLt side
433A If the MPS3 was used, up to 96 peptides were

rsanuhpaﬁeou§h§ rgyn&hésgzpaptnﬁethé ABnajdgppurified by
synt hesizer sed, individual peptides were

o ¥ﬁfﬁespﬁg 2@guént|ally In both cases the 20
stepmhsesyﬁthdsmbase pRpt pdpt $§ipl hess snwasegai re@dasut

precursors to the final peptides utilizes commercially
available cross-linked polystyrene polymer resins
(Novabiochem, San Diego, CA; Applied Biosystems, Foster
City, CA). Preferred solid supports for use in this
invention are: 4-(2',4'-dimethoxyphenyl-Fmoc-
aminomethyl) -phenoxyacetyl-p-methyl benzhydrylamine resin
(Rink amide MBHA resin); 9-Fmoc-amino-xanthen-3-yloxy-
Merrifield resin (Sieber amide resin); 4-(9-

Fmoc) aminomethyl-3, 5-dimethoxyphenoxy)valeryl-
aminomethyl-Merrifield resin (PAL resin), for C-terminal

carboxamides. Coupling of first and subsequent amino
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utilizing the Fnoc/t-butyl protection strategy

descri bed herein. The non-natural non-conmmerci al
w@eooso14as8i ds present at position-Xaall and atPCT/US2005/023076

position-Xaal o were incorporated 25 into the peptide

chain in one of two nmethods. In the first approach, a

aBaes @anFHec apkein@qtiethedo rmsriafgu HUBT ¥H MOAACIAE viRS
prepared in solution using appropriate organic

es\e e Predpcsce dires DIEHEGRIs uHETYY HOBT, v BOR e PYRES , or

S ft eRtide
f%g)%AID ;i g?%gﬁ%eﬁir[ﬁ@%?gqu?r e trﬁ%%%r?g‘tys r aﬂ}%r%%no aci é) 11id
swpporlisi Ifbronsehénr ediis dnverttipnusirey 2yehieriotrityl
%& anic chem stry procedures. \Wen.a ngn-riat ur al

IeGECErA aan9n 6 QG ATHRS THESFEF T

MeRGQFRQNAL @B il (BAHrORmIARO rok iWD 200631488 Eeq
PCT/ US2005/ 023076 or at any other Xaa position, the

peptiidee § rrgBENS ot sorddnonef- hieuflr s&niend nac iag igaonto
t?%é”gh %1%'1 %t&ﬁ tgl(?.ls (‘)éhl%‘hdéu%sénd gldl yakiv c‘Pﬁ%x}e'Zﬂg By

use e WS hasé pepfti Sde synt esi's
rB&&It['Lﬁd{ fthl‘e Hmeci—prbltecmree‘ls amti nonwendtd entér ehieheesEmdn

am no acids derivatives sho beI ow. Exanpl es _of
dclfhﬂ@g”&ﬁ‘élt?’?nﬁr ancP&c? Bami AS RECES ST nans§811 d 3PRESE

oY ey L& hdded NOFE%@lNltatQ BTReoNuSHonH@ t@e
Frmoc-Hi s (Trt) p Ol O Bu OBu" O Bu" But Frnoc-N OH

afpe- Medd - Fnoc- H ()—|HFm)cH()—IHOO
The syntheses of the ll-mer peptide analogs described

herein can be carried out by using a peptide synthesizer, such
as an Advanced Chemtech Multiple Peptide Synthesizer (MPS396)
or an Applied Biosystems Inc. peptide synthesizer (ABI 43337).
If the MPS396 was used, up to 96 peptides were simultaneously
synthesized. If the ABI 433A synthesizer was used, individual
peptides were synthesized sequentially. In both cases the
stepwise solid phase peptide synthesis was carried out
utilizing the Fmoc/t-butyl protection strategy described
herein.

The non-natural non-commercial amino acids present
at position-Xa,a11 and at position-X..1o were incorporated
into the peptide chain in one of two methods. 1In the
first approach, a Boc- or Fmoc-protected non-natural
amino acid was prepared in solution using appropriate
organic synthetic procedures. The resulting derivative
was then used in the step-wise synthesis of the peptide.
Alternatively the required non-natural amino acid was
built on the resin directly using synthetic organic
chemistry procedures. When a non-natural non-commercial

amino acid was needed for incorporation at position X6
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OO0 Fnoc-Asp(Bu') Fnoc-GA u (Bu') Fnoc-Ser(Bu’)
Fnoc-Thr-(Bu') 57 WO 2006/ 014287 PCT/ US2005/ 023076
wez@apies? of Protected Am no Acids used in Sol POI/BRE®®023076
Synt hesi s Fnoc-H OH Fnoc-N'1-OH O O Fnoc-N OH
Fnmoc-Aib H O -am noisobutyric acid- Fnoc-dy Fnoc-Nva
of ’\QEVéh]t_nStth' K06 N 1@ o e heN rQgfuieedNHrddHptdie dt ed
noc- L-Pro Froc-(S)-a-Methyl-Pro
nenpoafurel Dapige scifewRe, sgnthesized 1y gojutigng: Such
F
2 FRSEE PO BREOTREPar e, V2 CESFTE TP TRerass
péppiddyhyneheglprecursors for their respective 5

peptides y _be cl eaved nd depr ot ect ed S|ng any
stanaﬁﬁarggoE@HuFﬁe(§8e Fo?rggﬁ IénVEP ENPRG &P

Fibe a.xlnﬂﬁo dciBePhLdevEE 9 85NsReem BE1ow990, 255- 266).
A desired nethod for use in this invention is the use

of TFA in the presence of water and TIS as

sc_aven IX Llﬁ\ i’rXtectEJ}ﬂmp(ﬁpcgds q%h mrS%ﬁ’d lﬁ)aée% nthesis
stir re%mﬁﬁéquwa#—rﬁ#rme 3, V. T M7 100 ny
of peptidyl—resim—far 2-6 hrs at roIS‘mterrperature

The spent N N7
)\
Fmoc =
Fmoc—N OH
H
\ Fmoc-His (Trt)
0, t
Q -Bu
o © oBu! o-Bf
N /(rr xv’
Fmoc—N OH
Fmoc-—ﬁ OH Fmoc—N OH Fmoc—ﬁ OH H A
o H (0] © : 1
Fmoc-Asp(Bu') Fmoc-Glu(Bu') Fmoc-Ser(BuY) Fmoc-Thr-(Bu'")
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10

15

filtered off and the TFA solution is concentrated or
dried under reduced pressure. The resulting crude 15
w@epbidrsT s either precipitated and washed w t PCEUDID023076
is 58 WD 2006/ 014287 PCT/ US2005/ 023076 redi ssol ved
directly into DMSO or 50% aqueous acetic acid for
purification by preparative HPLC. Peptides with the

e e P SR8 0L ADE B o BT LT ERLL Olhalisl O
4000 or a Shimadzu Mdel LG 8A |iquid chromatograph.

The solution of crude peptide is injecfed into a YMC
S5 ODS (2 Q\Omﬂ colurm and el uted th a |I|inear

gr adi erdoc-a h buf f red with 0.1%
TFA, usi nd"adlow rateb 4- 20Fmect Hh ef fluent
10 nBmoctAibi ng by UV absorpance at 220 Cmm The

st r uefmieEdugfc aqdhe pur i ed pepti dmecNen be confirned
by el ectro-spray M analysis. Thé 8w ng

abbrevi at jogs are en‘pl in the Exanples and
el se\/\here‘:%bn 1F
Bn = FenZyl TFA m°f |

nyl THE = t®trahydrofuran
or oacet iF@ocae OHBU =

i so-butyl TFE = a, a,a-trifluoroethanol CHi 6Pr =

i SO- pr opshoc ELENH Em‘tfr(&q"r%e‘émpﬁ‘é 20 IMocN-MRIDME NVM =

N- et hyl nor pholine Et = ethyl NW =

N- net hyl pyrrolldone Pr = n-propyl 40 DCM =

di chl or onet hane’ Blf = n-butyl n-BuLi_Ren-butyl lithium

TMS = tringt Iyl Pd/C = palla mjuon carbon 25
TIS:Trii silane Pt02 g tYium oxi de Et 20 =
di et hyl ¢ .= triethyla . HBc or AcOH =
acetic 4 i nut e(s) [ or hr = hour(s)
MeCN or :IiF;ng_ Fonitrile mL or M =
M Frhdch-N N, N- g croliter

Formula H

The peptidyl-resin precursors for their respective
peptides may be cleaved and deprotected using any
standard procedure (see, for example, D. S. King et al.

Int. J. Peptide Protein Res. 36, 1990, 255-266). A

desired method for use in this invention is the use of
TFA in the presence of water and TIS as scavengers.
Typically, the peptidyl-resin is stirred in TFA/water/TIS
(94:3:3, v:v:v; 1 mL/100 mg of peptidyl resin) for 2-6
hrs at room temperature. The spent resin is then
filtered off and the TFA solution is concentrated or
dried under reduced pressure. The resulting crude

peptide is either precipitated and washed with Et;0 or is
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Et OAc = ethyl acetate ng = mlligran(s) 59 WO
2006/ 014287 PCT/ US2005/ 023076 nol = nole(s) rt or RT

we20060m28ENpPerature mmol = mllinole(s) 5 satprPoOr/usans/o3076
= saturated neq = mlliequivalent ag. = aqueous np =
melting point Bip = biphenylalanine LiBH4A = |ithium

rear ey dibdeqifeNBDy= i Ntbr opBosHeCE08MhaaBOE hea@edt acid
benzotriazol - 1-yl oxy-tri s-di met hyl am no- phosphoni um

fhexpikiiephbephlyePrerstrpbiver HREEnt) PyBOP reagent
o] y y r o] hasp
hexa?é%?!g%éolgﬁ%gt ltﬂ% dhgsrgié& BLL4LD0caRNREPRBRLYRG by
parﬁchBembntnsanglpiepbkat;&eSHBLCetfaneehympﬂenlnn a
hexaf | uor.o hat e
W 675 AaBeno SOPPass! 1 Shifadzs, Hodel cbFaRbt it m
cﬂ?&ﬁEkH?EQBHOS@H@t§oH@EQon of crude peptide is injected
oro-| -H benzotriazol - | i -1, 3- 20
mepr an¥MAyBar BRPutRAEXAP| o) oph E{B-haﬁédDWﬁ\PtEd with a
t hwl PYL (i
1&PISOE§6%§ ggkyggnﬁﬁgﬁEgﬁ wgkgé, “both buffered with 0.1%
T8aet hyhing' a( dilbwt bykanbfiolpropyhL.¢athodithi d€fluent
hydrochlorldeH§or 1-%%3-%dineth I)anlno&grop I ) 3- 25
maphyPEARSoRY i HYdBPROGPEE FoPFdé¥ FRBc ofRgnvpErictures of
tﬁEu?ﬁ§9¥hg§tB¥b9§ME§rQﬁﬁybe geﬁfQEmgﬁbe electro-spray
but yl oxycar bonyl Cbz = carbobenzyl oxy or
MSarbebeazexy or benzyl oxycarbonyl HOBT or HOBTH20 =
1- hy?%g bEQZOtrIg;oFrevigkﬁggssgrgleEE?Eyed in the Examples
aﬁdhydBQWMefeanabemﬁotrlazole TLC = thin |ayer
chr omat ogr aphy HPLC = hi gh performance |iquid
chromat ography LC/ M5 = high performance |iquid

pRhLOBRLAYH aphy/ mass 35 spectipnet £yt MohPlirYBSsasPeC =
mass spectronetry 60

Bn = benzyl 35 TFA = trifluorocacetic acid
i-Bu = iso-butyl TFE = o,0d,0-trifluoroethanol
i-Pr = iso-propyl Et,NH = diethyiamine

Me = methyl NMM = N-methylmorpholine
Et = ethyl NMP = N-methylpyrrolidone
Pr = n-propyl 40 DCM = dichloromethane

Bu = n-butyl n-BuLi = n-butyllithium
TMS = trimethylsilyl Pd/C = palladium on carbon
TIS =Triisopropylsilane PtO, = platinum oxide
Et,0 = diethyl ether TEA = triethylamine

HOAc or AcOH = acetic 45 min = minute(s)

acid h or hr = hour(s)

MeCN or CHi3CN = L = liter

acetonitrile mL or ml = milliliter

DMF = N, N- UL = microliter
dimethylformamide 50 g = gram(s)

EtOAc = ethyl acetate mg = milligram(s)
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35

WO 2006/ 014287 PCT/ US2005/ 023076 NMR = nucl ear
magneti ¢ resonance Sc or SC = sub-cutaneous IP or ip

woe2006b1asperitoneal GIT = gl ucose tol erance tBSL/USH05/023076

NBS = N-Bronosucci ni m de General procedures for the
synthesis of amno acids of Fornula |IVa. Protected
T RO nadiedss )of Fornul a |Va cait be mreparedmdtemplrature
several methods. For exanple (Schene A), iodobrono-
e ro@ididMOlGHfdr e X3 = ) S@&n %Be SEUM &d SEtyrated
Ry |l-ad]iunr w%hggupataly3|§ M thagnkereni ¢ acid by
standard literature nethods to provi de aryl
het erocyclic bromde ii, whmph-bweHWHMQappontand
reaction with a acylating su h as g g ﬁlfornanide
provi des al dehyde iii. The a &é’hyd P edué8d o
Uﬂgmghel1hghmesgdkaﬁyagﬁaaydrlde or simlar agent and
the corresponding bronide v is prepared by extended
NB&m)Wgomojs\wq%n&s%%drobrom c acid. Alkylation of
L rethyl ) ' -
using a 20 chlré@E§g¥ag§gt&aFQQgg?quﬁgt g%&%yﬁéHlﬂé
O oSgive ium( Tﬁxaaﬂiel@rr@rphols@ﬁﬂaetm (BesBE 0B 5 1e8geriteads
t he chir ter i fter de rote t.ion with
O GRS 2q Be0TS Hard S -YEPede HEHBe0

p@fo@\ﬁr@eﬁuﬁn%ﬁamubwop%ts@ha\ﬂel of pr edom nately one
chiral form Recrystallization of vii 25 from comon

HRT§am @ -J3Hr&eng oprdiz@ds 1uivili) i tLh 3earketemgmetdyluronim
HEXL8S%03 ?%> gggg val of the ester using a strong non-
aqueous a d Brovi des conpounds of Fornula I Va.
HAITUe =n at- (VelAz abemrpaumds odf- 1IFginmtila 11, ¥a 3car tiremethyluronim
p%?& red gy r dlcal-lnduced brom nati on of nmethyl

b 9 ®(Scheme B) to give
H@ﬁ@”Q”QLW£|h%ﬂ%&@clchﬁbénzAkKib%buﬂﬂ -9f1) % ,hy3the

met hod of O Donnell as described above and simlar
tesEapet Ry liur anion Ihééfé§1tl@r@§’hpﬁphé§leer xiii in high
DithpV\0 %Og@/l%%%%aﬁ 5%995/19%3076 enant i orrer| ¢

excess. Boronic~aci ing as described in Schene
D&EmeadgluaopmmpgaedhydmenenuIa I Va. Schene At,6.

EDAC = 3-ethyl-3’'-(dimethylamino)propyl-carbodiimide
hydrochloride (or 1-[(3-(dimethyl)amino)propyl])-3-

.ethylcarbodiimide hydrochloride)

Fmoc or. FMOC = fluorenylmethyloxycarbonyl

Boc or BOC = tert- butyloxycarbonyl

Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
HOBT or HOBTeH,0 = l-hydroxybenzotriazole hydrate

Cl-HOBt = 6-Chloro-benzotriazole

HOAT = l-hydroxy-7-azabenzotriazole

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

L.C/MS = high performance liquid chromatography/mass
spectrometry

MS or Mass Spec = mass spectrometry
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x2Y I 1, b Xe X aX2\\.\ 2\ I~1" X{ Br"/X\Xa
R3a R38a R,. Br~X\ X3 OHC-Xe\x3 111 i R' 11 Rv Re. RG.

WO 286/0x428X2 1 R3a X J d X2 \ \l e \X3 1 2 | p¢BUS1005/023076

x3 t,6. \x3 BrCH2 X\ Ph N C02tBu vi HOCH2 Raa iv R4.
v Re. Rs. RsaJ ) 2 x, x2\R36 g X, x2 I \ R3i INX |
NidR X\ X3cXex3\ Hdgfet R8, r&88nalieFMCNH CO H FnbcNH
C®2tBu Vi FnocNH C02tBu All 2 Fornula |Va a)

SEIRI CBF3B( EFP2CuPaRPABP) 4, tol uene/ 109%Na2CO8 b) s- Buy,

LU RIS, e rerluc

G2Tt er yiBubgki nbher@ndeetaytani no- 1, 3- di net hyi - per hydro
-1, 3, 2-dl azaphos- phot |ne THF f) 1.15%citric acid I1.
NBRpz BKB’?@%%F?F—& recrystallization h) TFA 5
Schenme B X2 Br X X2 Br Xl- X2 Br b X Il I(Y\X3 ~

R6a ~Xa\X3 Br~4X3 Ph |x R4a X Rda Ph,),- N Q02t BU Xi
~/ R General procedures for the synthe51s of amino acids of

Formula IVa.

Protected amino acids of Formula IVa can be prepared by
several methods. For example (Scheme A), iodobromo-
heterocycle i (where X3 = N)can be coupled via palladium-
mediated catalysis with a boronic acid by standard
literature methods to provide aryl heterocyclic bromide ii,
which by lithiation and reaction with a acylating such as
dimethylformamide provides aldehyde iii. The aldehyde is
reduced to alcohol iv by sodium borohydride or similar agent
and the corresponding bromide v is prepared by extended
refluxing of iv in 48% hydrobromic acid. Alkylation of
tert-butyl 2-(diphenylmethyl-eneamino)acetate with v using a
chiral catalyst after the method of O’Donnell (Tetrahedron
Letters 39 8775 (1998))leads to the chiral ester vi, which
after deprotection with a strong non-aqueous acid and
treatment with FmocCl provides Fmoc t-butyl ester vii of
predominately one chiral form. Recrystallization of wvii
from common organic solvents provides wiii with enantiomeric
excess >95%. Removal of the ester using a strong non-
aqueous acid provides compounds of Formula IVa.

Alternatively, compounds of Formula IVa can be prepared
by radical-induced bromination of methyl heterocycle ix
(Scheme B) to give bromomethylheterocycle x. Alkylation of
%X by the method of O’'Donnell as described above and similar

recrystallization leads to chiral ester xiii in high
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X2 Br X2 Br X X2 X- Xi Il et,3. i [//llI\\\ R6e
Rda R . FnocNH CQ2teu FnocNH |~ C02t BU FnocNH CO2t Bu
WOo2006AI428AI | Rs. Xr X2 \t,3. ~\X3 R4. FnocNHCORER005/023076
Forrmula 1Va a) NBS, AIBN CCl4 b) PhC=NCH2CO2t BU,
chiral catalyst,
edah@ibmButiyl eficees?- dBekbylianaaaedl cduglavyhyk- geskhydbed in
-1, 3, 2- dl azaphos-phorlne/rHE ¢)1.15%citric acid H
SeheRe 2 figadesfPHECOIPOMAYTIS 8 §)§F§‘Iu|1?‘z§f"ﬁon e)
R3R5H38(G—|)2 Pd( Ph3P) 4/ t ol uene-10% Na2C33 f) TFA
Compound ix can be prepared from hydroxyheterocycle
Xi v  bySteehat nent with phosphorousoxybroni@e (Schene
0. 62 WO 250\96/ 014287 P / S2005/ OZBO?%(@ heme C
~X2-OH | Br_2 XJ 4% ~ |\ R, \—rxa
Xl VRaa 1% Fég_ a) NBS\W BN/ CCl 4 Ahb/‘a\k.\t"’er,,natlve
synthesis of intermedi &¢ ix uses xv, "
met hyl - 3-i odo-al anate, and i by zinc- copper cou |HJ ng
(Scheme 5 D)., Schene D X x2 B, CO2Me X ~X2 I]I | ~

a X3 NHBOC +2%X3 Ph X\ X X\ 4 VX R4a1

Coet By fﬂ ) Zn- Cu (xPh @gd% be.me DVA_*

AryI i ny*nmet hy hylmpﬂs;x;des XXi i i c(;%m N X1,
Zfa) amn be prepared Rk om aryl n| t riles xv

(Scheme E). Schene E

R‘. R‘.

PR N\ x,,xz N

X7 | a 1 | Raa

X\ X * s > x Fon h N \x,

. Xs — - X3 ——
x.\n n\n X
'4a 4a
FmocNH” “coyBu Vil FmocNHY “cogtBu Vil FmocNH™ "COM  Formula iva

a) R3RgC¢H3B(OH),, PA(PhyP),, toluene/10% anco, b) s-BuLl DMFI!quene ¢)NaBH,/MeOH d) 48% HBr, reflux e)
PhC=NCH,CO,1Bu, chiral t, 2-tert. 1,3-dimethyl-perhydro-1,3,2-diazaphos- phorinelTHF
f) i. 15% citric acid i FmocCI Na,co,lTHF H,0 g) recrystalllzatlon h) TFA

Scheme B

Xz Br

X, _Br X, _Br X7

X7 21/ X7 ’\( b ! ﬂ/ ¢
| a ) - 2\ X - .
N N e A N Ph X
X4 X X ~ Rea
ix Pe x e PR N7 TcostBe

Rea
//D
X, B X
X7y ' X
d
2\ X X — xa
x,\ 3 —_— X\ 3 X‘\
Ria . .
FmocNH™ ~CO,1Bu FmocNHY ~CO, tBu FmocNH COztBu
xii xfil vili

x.\x°

Ras
FmocNHY ~CO,H Formula tVa

a) NBS, AIBN/CCl; b) PhC=NCH,CO,tBu, chiral imino-2-di ino-1,3-dimethyl-perhydro-1,3,2-
diazaphos-phorine/THF c) L. 15% citric acld fl. FmocCI NazCOJTHF H,0 d) recrystalllzauon e) RyflgH3B(OH),,
Pd(Ph3P)4/toluene-10% Na,CO3 f) TFA

Compound ix can be prepared from hydroxyheterocycle xiv

by treatment with phosphorousoxybromide (Scheme C).
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woYosod287 Rsa Rs, Re.

Rs" Et Rs, Rsa b Q&ZC CO2Et a Y c | \l HOACNH \\I +

[T /1\~\J HON R EtO\ Ra NC Ru Raa NH2 XVIII xV NH2
HNHONGdA DO CI N \R YrCRES2005/023076

NRa ~I N, 8 EEONEOI Il I 0 Reka 0 Rea 0 Rea xix

xxi  xx Rsa Rsa N\\I 9 iNas Raa Br NHBr R HO N

xXii xxiii 10 Refemse Hydr oxypyrimdine xvi is

prepared fromxv by treatment of the nitrile with

hydroxyl am ne hydrock} oreule. The pyri mkdi XVi i
results from hydrod€nafion of xvi. 1ndep sation of
Xvii wth enol net éarml—oﬂ'a'te XVi J J(, 63 WO
2006/ 014287 PCT/ USZO £023076 to pyrim ?ne Xi X whi ch

is chlorinated with ESWosphor ous oxychl &ri ‘e to gi ve

xX. Dehal ogenati oanssaaieNat@dd yti ¢ hydrogenati on | eads

to xxi and reduction with D BAl provides al cohol

xxXii. Treatment of the alcohol w th phosphorous 5
oxybpankdechkaadsvbosynshallhe B'Eoﬂhéérfﬁéah!ate"\@kcﬂsggskv

be used immediately as in Scheme A to provide
mptbyécBedodair-adanatpd ehd tohpomhds-oppFernuPuprliag( REcheme
= Me) are prepared from

D).

Scheme D ' x,/xz Br

C02Me X7 Br ! T|/

| 1 \r >\ X3

/l\ X Ph Xq
NHBoc \ 3 /k Raa
N

vX Ph N COxBU

a) Zn-Cu (Ph3P)2PdClz, benezene, DMA

Arylpyrimidinylmethyl bromides xxiii (X;, X3 = N, X;, X,
= CRy4s) can be prepared from aryl nitriles xv (Scheme E).

Scheme E
Rs.

Eto,c COzEt
c
a ———  HOAcNH ]
/C] —" HON ]
NC

NH, xvi xviii

//D
N X
W/C “ | \R,.
\ N-HBr
xxii Ras xxiii

Hydroxypyrimidine xvi 1s prepared from xv by treatment
of the nitrile with hydroxylamine hydrochloride. The
pyrimidine xvii results from hydrogenation of xvi.

Condensation of xvii with enolmethylene malonate xviii leads
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oxazol idine xxiv by the nmethod of Kapadia, J. Og.
Chem 66 10 1903 (2001) (Scheme F). Thus al kyl ation

wo@bonsoi428mi t h v usi ng potassi um hexanet hyl di si PERUSBOD023076

ot her strong base provides xxv. Strong acid
hydrol ysis of xxv followed by protection (with FnocC

tor PyfieQEu ner xike whike) ief dhherdmiated giives pemgwidm
of the type of Fornula I Va. Scherre F R6, Res\t'/Ra.. O

oryshlgride toyxgiyxe xxy +Dehplogenggion viaycagalytig .
h%?mo ItP%nXledgéaﬂ x§H~gEH(eru%Elganl%% 3%BA43p§%v1des

Formula IvVa X4 FnocN One of skil
atllq:@h@rlt xfi ipepflirge toteartr otfr ;thqes aémh@l (ZaF vial @ﬂmorwhorous

ds occur, as, both soma and tha e
T saRn e wactane s, ERHEER, Pty gt must be
u@bﬁtum@e@&azglysa@e&&.%@he@@lmOt@Cp&%vu@@ob&@&@bQ@d Rmino

the synthesis of the peptides described herein. 64 WO

agddeNd14287 PCT/ US2005/ 023076 Exanple 1 Sinul t aneous
Sol i gy ﬁ%%%%dPeB%'%%rﬁﬁﬁ%h%%b & 1¥M5?r atﬁ%@ééred from

Di pept resin, containing, afino acid rtrons
oScaX@alldlaed oy by whe pueebadedfuﬁlapgdulae f.ToI lCagi.nghem. 66

I OG re| a bat chw e
185 gy RERreae Bhai nindRoRISYLB 6B Pz R HEEh ¥
u@ﬁh@”@b@@s&hﬁﬁ'h@&%ﬁ%&h§ﬂ@h§ﬁ§b§lde or other strong base
provides xxv. Strong acid hydrolysis of xxv followed by
protection (with FmocCl or FmocOSu or the like) of the amine

gives compounds of the type of Formula IVa.

Scheme F

Fl«.\
\/\ A\ J
o /— Raa — x:/Ru
//h.'% a Xz._ /x‘
O X7y x'lw

el A g
0 b

( ol

Br \‘( ;F’h

Formula IVa 4,

FmocNH

One of skill in the art of peptide chemistry is aware
that amino acids occur as both D and L isomers, and that the
present invention includes the use of either or a mixture of
isomers for amino acids incorporated in the synthesis of the

peptides described herein.
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protocol on an MPS-396 peptide synthesizer. The
synthesis of the N a-Fnoc-protected bi phenyl al ani ne
wmeoophenyt - het eroaryl 10 al ani ne derivatives UBETIU$2005/023076
the manual couplings is described in the genera
experinmental above, and as in Exanples 10-16 and

Exarrpl es 21-22. An anourxayple 1

ﬁgF”Peptldes.

15 synthe3|ze several 11 ner analogs was smelled by

washing with DVMF (4x10 % 5 mnutes). g Fnoc .. .

grou31®€§tﬂﬁ¥ﬂ F@ﬁﬁ@edcoﬁ§'ﬁ&1Fﬁb fPeECnBfES o5 Rrgitdons
%@&Q reﬁ&&be&ﬁéyedwﬁ&bngZQﬂ@pf@fibwiﬁ hEntAVE

(16 m/ g) Re resin was washed with DV (4x10 nl/ Q)

pan@eNNEe(4m1© bamng1sA @0§ewb§épue|@@n@ﬂn20ng peptide chain

eESPPf%f%T(Z %gfto th% d%h%hﬁ%%%%ggg gvg{hes1s

her am no
p&%ﬁb&%&nbﬁdabyME@rU@Bapbﬁahde ByBORe6lizireq. handybtBAsis of
(3.3 eqg.) in NMP was added to the resin. The resin
tW@sNPHEEm@hamgwt@pt@drtex@@nwdﬁ1§642¢ @@uP§GHYQU@§¢ﬁﬁ@aryl-

onpl eti.on.was .noni t ored .usi uahi tat i
PG TR VPR URed Al SPartE. Rubaty g Aepsorived
in3%he ghleghlarstpMimedehd abogk, and hseahemxb@plga 10-16
m nutes with 10% ,acetic anhydride in DCM (10 ni/qg).
apdt Exapelerashes 2 (4x10 nl/g), a second manual coupling
cycl @ ugly hdnd BECoHRAG gﬁqh@ksﬁtwga-§h9ﬁo&9rh%&qeqaeld resin
starting fromthe renoval of the Fndc giroup with
(B3a%beirp emidiene eisi nDVE cadndgusiong aoFﬁnd mm@ﬂégﬂeéuff1Clent to

| al ani ne _anal.o as _represented For . .
TR B ST dd ek EnaI B ae P S SHEHE S B ¥agRing with
pire (46091 Hed g MBC nphateet ed ¢h@ephb&ybr8u9b@ﬁsaﬁh@ﬁ removed
resin. 65 WD 2006/ 014287 PCT/ US2005/ 023076 Such
U@ﬂﬁépﬁw@yﬁrﬁé§mﬁ§tﬁeqélF@@ ﬂérmﬂﬁét§§nﬁﬁ€§|§e§Pe§t§¥F1Y' with
2%% %ﬁ?@&&%ﬁn@”%ho%&ymﬁ&% hﬁ?@)use@hbnrhggna%ggnﬁﬁgﬁed with

S nthesis of up to 96 peptides per run in the

DMGII@Wl@gdeannemd T didpdpt miybIresPnd . wete skbdadedn of

PRE "G5 APl T EAEROPTr VAN S ARVAREYa BT ScR VE Soga1e) (1.1

e%YWthQ%kZ%E bﬂyVQk%@&sa&ghbea@@adkagreb@n@ealbg @32mula IVa),

mol (20-50 ng resin per reactor well. The
PN@@@tdﬂ %a@qp aé@@ SFERNd 3i- AseAudeAr HNE UﬁélﬁééedTﬁ@ the

&55 rEQQQ vashed oW LhaRME (8- 9ott8xBh £3%¥218LBL hours.

subj ec
Coupllng completion was monitored using a gualitative

ninhydrin test. The resin was drained, washed with NMP (3x10

mL/g) and DMF (3x10 mL/g), and treated for 90 minutes with 10%

_acetic anhydride in DCM (10 mL/g). After DCM washes (4x10

mL/g), a second manual cdupling cycle using a DIC/HOAt
mediated was then performed, starting ffom the removal of the
Fmoc group with 20% piperidine in DMF, and using a Fmoc-
protected biphenylalanine analog, as represented by Formula
II, in the coupling step. This synthesis scheme produced the

desired Fmoc-protected dipeptidyl-Sieber amide resin.
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10 to the nunber of automated coupling cycles required
to assenble the respective peptide. sequences as

waledosonmzeed by the pre-programed sequence syPehes1085/023076

tabl e. The detail ed stepwi se synthesis protocol used
for a typical 0.025 mmol/well sinultaneous synthesis
of 98uechrpdvess i3y -iresdesc cbed real dor Thies spheheedls of a
was adapted faor the simultaneous synthesis_of arrays

S&f &hal§§39P&HgPRE LPOSMWEX S Shege user LR ted GRE oM ed MPS

?ﬂ%@%@@r 8l 8¥NtBesiS Japetioedl ﬁte% rqﬁpllsat efhel %A Ry
Schene Aut omat ed synthesis of G.P-1 receptor

mﬁn@@tatoEhaedupéetadaﬂoees1@SP@eﬁﬁodosde§easawmaeens1ons in

dE%@é?rg?g?hfngéﬁMg b erl%lngﬁDNEG( reactor of an

Aaﬁﬁﬁcéa)eﬁeﬁiecﬁeMm$|BDGnﬁbhtﬁegi&bﬁyhﬂ|@bEﬁE@E/BbEBéHponding
3) (a) repeat step 1; (b) 2-4 eq.

tpwﬁcﬂésp BRB( Dmogt (20-50eTiod) CEHOREARNVPEE1ESakpr Wpll. The

rggktﬁ%pﬁgg E&geea oﬁbkhé ?ﬂst%ﬁﬂ%n%aagﬁD aHggb.(zThepwells

repeat step 4 u3|ng Fnoc- Xaaa; 6) repeat st
wéresmhganashxdaW1th)DME) (Depeat Osmgp 3X2 min) and subjected

b 6/ t/ DL.C t st
e Y A S s (i S SR LI A e e
agbahbaéntaactagpa&tmeecgaptaaesgeqhencab BePpaateth@Bed by the
1; (b) 10 eq.. Fnoc-Xaa./HOAtIDIC (2 hr); 10) repeat

P§?eﬁr996§mﬁngﬁ86uR§§8 Szm;hﬁébéaﬁaéﬂép 1; (b) 5 eq.
FnDCT gaﬁ?t%é&% %pé%%ig% yn%gEsﬁgp ?Et%&@? &éeHSEBQ a

Fnoc- repeat S
typﬁhaNNP and ﬁmbﬂ/Welldsymumtaaeuo$ s¥hiyhesis of 96 compounds

lSU egg%gﬁﬁgrkl2§$r0p¥£§glgggtgonr&as éaptegpkor the

shmﬁaaanéaaa XoadhXaah- BafrXagd- JaagdnX@afdsXeankikyX8dom 12 to
66 WD 2006/ 014287 PCT/ US2005/ 023076 Prior to

9§tQﬁF|h@dﬁﬁédg?ﬁtﬁé§|s,Thﬁegﬁﬁﬁré%nﬁganageﬁtPr0t0C01 is
dggkgkggn§nmggﬁeﬁée@ared and placed on the instrunent
a

heme 1. Automat, nthesis of - eptor moduta tide analo

Q¥

Fmoc-Sieber amide Resin )\

1) Piperidine/OMF (Removal of Fmoc)
2) 1.1 eq. Fmoe-(S)-4-(2'-methylphenyl)-3-pyridylala/PyBOP/DIEA/NMP (16 h);
3) (a) repeat step 1; (b} 2-4 eq. Fmoc-(S)-Bip{2'-Et-4'-OMe)/DIC/HOAYNMP (16
hr);
4) (a) repeat step 1; (b) 5 eq. Fmoc-Xaag/DIC/HOB (2 hr);
5) repeat step 4 using Fmoc-Xaay;
6) repeat step 4 using Fmoc-Xaaz;
7) () repeat step 1; (b)Xaag/HOAVDIC (6 hr)
8) (a) repeat step 1; (b} 10 eq. Fmoe-Xaag/HOAYDIC (4 hr);
(c) 10% Ac,O/DCM (30 min) [unreacted amine capping step};
9) repeat step 1; (b) 10 eq. Fmoc-Xaa/HOAVDIC (2 hr);
10) repeat step 9 using Fmoc-Xaag;
11) repeat step 1; (b) 5 eq. Fmoc-Xaa/HOAYDIC (16 hr);
12) repeat step 11 using Fmoc-Xaa,;/HOAVDIC;
13) (a) repeat step 1; (b) wash with NMP and DCM; (c) dry in vacuo;
14) TFA/Water/Triisopropylsitane (2 hr);
Y 15) RP-HPLC purification

Xaal-Xaa2-Xaa3-Xaad-Xaa5-Xaa6-Xaa7-Xaa8-Xaa9-Xaal0-Xaall
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required: 1.5 M (15% piperidine in DM, 0.5 MDEA in
NVP; 5 0.36 MDICin NW;, 1 M (10% acetic anhydride

WO m00BRF28The required Fnoc-protected am no acPdEUSEINE023076

prepared as 0.36 M solutions in 0.36 M HOAt/NWP and
pl aced into the appropriate positions in the
32-position amno acid rack. The Fnoc- protected

di pepti dyl -resin prepared above was %Gg%Eroteqted
t r eaEFAGTWCHh SEGF PP He PG FYTEResS - ( F lpwipgs reagent

SB ARG SRS %e%elEr@%&%@%SLndTBQaE%&'BdN$ﬁé|Tﬁ%ﬁﬂ%§E%@ as
wth NW (8 x 1.0 nL). Coupling of the next am no
raqureﬁypﬂcélMy (R8¢ - pApptdcBoR- OH DMFanét-lleM DIEA in NMP;

OprBt Hebron it Bty Mo THRY. RPFAEq 2y Ry HadfaPUF- The

r@@dh&b@nF&Bcapiak@bt@a aﬁlhbeaaaﬁeom@r@t@rE@aQeanb@oo 36 M
acid (0.075 mmuol, 3.0 , HCTU_(0.075 mol
sequfighg BRER- 3éoM1§0ﬁ#é&ﬁ£6aodeelFCPﬁ NmpO(fhﬁL?ppaoprlate

l: C eed for 3
pggltwgkter n! R8CQ9RLILRY ¥RS ahhaweqcae RLQ&e

reactor draining by 20 nitrogen pressure
(3- 5Tb3|Fmandpwa$hcﬂgdtﬁepwethéyWrthsNNPp@¢aneﬁ @bove was

mL). . Th t | ted wi.th th |
aBPrpRECeRobY SR AB T N ER BRE RiBTttiAs PR, HRfad 0 s 1
xt BemgaupkisNg 10k 1681 MAaLLERDC- Sehet BepitHwak @hed washed with

di fferent Fnoc-anmino acid as 25 required by the
NMEquén&e lsdbBLit-uti ons desired at this position. The

couPkhigruey 68! Lhedaaut Lhiaonanagr Lgeakhadl shoc-

t hat descri for Fnoc-Asp e nex
AspuptBng OHlt ep wastharrFmdceamlnp ahedswuﬁhmapptopriate

t th F Th -
o5 LR erBRE LB Bl b At s e ek T ARG ERFE 2Ee By manual

aﬁ@&tﬁbﬁnoisaVQQthQGn blietRexbpbrBpraatBOFAGdaffiab acid
exang Fnoc- a- net hyl - Phe- OH or an anal og t hereof)
ol

Péd &sO0f 6 owsHCEPt &P - fBcmm@épr 8t BceRon RRA DIEA

e Bl OB e B8, T 8 26hIpk S8V ope coupiing

wandaDLewed- BoegrpcaedefaﬁdédhnunuaAEyeaSreacsokuﬁramnlng by
he c I|n

nF5EEED. PSPSTEERa (175 BTR. BBUpPAROLRRS EAEL VPALEarEED 1P (4

xi 0. bhipg) .case. After the usual post-coupling washes,
t he peptldyl 5 resins were caeped with acetic
anhyd@hpdeexs gespLiBedcKerei atarted with the removal of the

Fmoc group as described above, and involved the coupling of
either Fmoc-Ser (tBu)-OH or of a different Fmoc-amino acid as
required by the sequence substitutions desired at this
position. The coupling was carried out in a manner identical
to that described for Fmoc-Asp(OtBu)-OH. The next coupling
step was carried out in the same way to incorporate either
Fmoc-Thr (tBu) -OH or any of the other selected Fmoc-amino acids
into this sequence position as required.

The next Fmoc-amino acid (for example Fmoc-0-methyl-Phe-
OH or an analog thereof) was coupled as follows: after Fmoc

deprotection in the usual manner, the Fmoc-amino acid (1-5
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The next coupling step involved either

Froc- Thr (t Bu) - OH or substitution anal ogs as required
whyoosegueence repl acements at this position. TheT/US2005/023076

coupling was perfornmed as described for the initia

MPS coupling of Fnoc-Asp(QBu)-OH and its anal ogs, 10

egxgeptohat(118 edqr. )olndMITCTh(-EBey. OHwelr e Wdsleld thindally as

analgg& was used and the coupling was _allowed tq

apﬁ@é OPoA ) AMAr < 1-Endld henCoipiS (& Pdagent@sugedowed to
Werechd EolHOMs bn NYR. Affher ool itsUdaPosl- CRBRLIRS in this

mashes t he peptidyl-resins were capped with 10% '
cacet.i ¢ Aérb‘,lez}‘d ithee usmabCHoEL -x oppﬁcun)g 6@ sihiess. thelpeptadyl-

i denti cal upling protocol .desc ed for

TEGARE 5551 CPRBECABCR BOFTaA MYaEadaas FeseRiBgd berein.
for tripe neext clpeengnstepadntdlesiddedsher Fmoc- Thr(tBu) -OH
Froc-Hi s(Trt)-OH was coupled as the Fnoc- Thr(tBu)-CH

oreSUESE LFEddrrh 8@ ailRIEh@Sparayiase PxbhSPEUeRCEr dePlpgements
a%OQBH%tgo%q% daduersg %%§§EQ%éé%%st@%f%%fM%@ %%ddescrlbed for

1-mer pPeptide anal ogs coupl 1 ng of
th@nﬁnﬁtﬁaﬂlMPSndom@nlmgnwér@m@bkﬁsaﬂaWEabF@H and its analogs,

non- nat n1no cids need certa nce
o8P e ta 101 Rihe o lIPENg P prELde Ftigttngn analogs
waes @rsle@ean@b%@ ‘ﬁ:@hpﬂ.ﬁﬁg‘n%@ adoed a@ @)r@fcelé@ls Ifbh:0l16 hrs

6 (Xaa6) was used. 25 Finally, the Fnoc group wa

apdmbiied caveR ingursegenitgi Heed wepwr IS/ rllﬁleB]MP After

t?%o\(l%llagn %L*s*&e %ﬁ%t&k/?‘ 4wra§§1' %S: nﬁ%e?‘ggéﬁég} %@.n%ere
cepiped @nthh&O%eacemncbboh&dhydapphyEﬂ@ dlcondt ait x 60 mins.).
press nltro

5 f
D cotie/idsnracal: ronriing BebRPke dstrsabepor ene

copaved deprabechad (bitem) -bheihs 8SRECa%e repeated for the
peptidyl-resins by treatment with a TFA 68 WO

neg6 tr428 AROP BSAG05RS29UPS - cF@é’@aé‘é sil¥tur@Hayas coupled

ol hang, A g*tﬁ %E{-lr_g/ggw %%rfﬂy'%"g% h
a5765% ?f ?% L{rrll]?)ryvvas ad to eggﬁl p'1I g agrap
abeaet dn bkdek tehicohpleset ke seqtexee hssembly|n§ the

Thi,s repeat ed re and_t he TFA sol ytions

GG erha 1BRF o PGS CCoRPBIPEa - by FEs TP EOPAAEE B
cofherciba1haaed woalsompeated1ny avaatiebiegndé-weahral amino
bl ock on the bottomof the reactor. The vials were
acagpedtegdgd at a certain sequence position, a single coupling
protocol similar to that described above for the novel amino
acid at position 6 (Xaas) was used.

Finally, the Fmoc group was removed with 20% piperidine
in DMF as described above, and the peptidyl-resins were washed
with DMF (4 x 1.0 mL) and DCM (4 x 1.0 mL). They were then
dried on the reactor block by applying a constant pressure of

nitrogen gas (5 psi) for 10-15 min.

a. Cleavage/Deprotection.

The desired peptides were cleaved/deprotected from

their respective peptidyl-resins by treatment with a TFA
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gently vortexed for an additional 90 m nutes. The

vials were uncapped and concentrated in a SpeedVacTM
w@ Smean2y7to 10 a vol unme of about 0.2 nL. The BPCTIUS2005/023076

pepti des were then precipitated by the addition of

di i sopropyl ether (3 nL) and being briefly vortexed.
cThevhgechmpiktatresawere11pekl. et 8dsbyueedhr bffugah/ooMare i -

t he supernatants wer e decanted. The vials were dried
iparaopyésavane (70sdfant) (150t Blyi ¥pg RESEr fgecach well

e d i g [ 0 [ = . 1ghe

T A A = s Y
manHDnlmhnbyWaexrdpeﬁbedeWntecmbrenabﬁ tbeeﬁﬁﬂasb&etions

HPLC gs fo Eioms 20 bllPreg gtlve HPLC purificati N
E5Pmt hBScPRASSpUpTEPdESt LoBF aa ¥t POSLEPYE Ré&sEEFFuéB ©
pPHt takrbheriansai¥étees ibdehatoldngr 98-Shanagzuchbdal

LC-8A liquid chromatograph. Each sol ution of crude
thepbpieomast thpeteadtphat oTHEYNLASS wWESe( 26RPEC AR

t 2 e t o
oE AT g8l Bl r dn o §uBr Tpng M 100 BAAGKER) Do PRar
wgradhﬁnhppsddamdscbnoenﬁﬁ&&éd 150%>Bpé%ﬁVEAWNEGHvant) to
TFA/ ter over_15 mn._at a ow rate of 14

AT PHCAPENBPREuing Bh doFBEL FEHdE: BIBELORm WeRg then
pggéthQaEEQdBQt tBeubgdiwebh sepaiategrbpom 30her (3 mrL)

i mpurities, Elcall after 10-11 mn., and was
apdubkeipg béneé VeHorﬁeaeéungﬁé819r§51ﬁgtﬁﬁ§§tW@ﬁeon a

R R T R

daaanpbdus whetelammdﬁESeb@rhydphnlazapeedvaﬁthSEVant)
HPLC fractlons C. & Anal E t he P rified

theBt P8 Ch5 AFRdP BOPLFIEAL | BDbEapt¥pahar LOBeHBLELS
(gsebi Rgd) .abeue, c%@QB B@g}héésmﬁ§s§8@b¥aeél?¥ctl in 2
analytlcal RP- HPL hi madzu LC- 10AD or LC 1 %

manafyPi 64l amgmwshﬁﬁrozgaaﬁgu g§orngusifigastpnibx

OA auto-injector, a SPD10AV
p5¥BeEi iBR %bl & Be2 %”6& or a 10 SPD-MLOA di ode
array detector. A YMC ODS S3 (4.6X50 mm) col umm was
used_and elutlon mag perforned_u5|no ope of t he

Preparative HPLC was carried out either on a Waters

Model 4000 or a Shimadzu Model LC-8A liquid
chromatograph. Each solution of crude peptide was
injected into a YMC S5 ODS (20X100 mm) column and eluted
using a linear gradient of MeCN in water, both buffered
with 0.1% TFA. A typical gradient used was from 20% to
50% 0.1% TFA/MeCN in 0.1% TFA/water over 15 min. at a
flow rate of 14 mL/min with effluent UV detection at 220
nm. The desired product eluted well separated from
impurities, typically after 10-11 min., and was usually
collected in a single 10-15 mL fraction on a fraction

collector. The desired peptides were obtained as
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m./mn. (nmethod A); 5-80%B in Aover 8 mn, 2.5
nm./mn. (method B); 5-70%B in Aover 8 mn., 2.5
waorkdowions281 net hod 15 C); 25-75% B in A over 8 npP@r/Uuf2085/023076
nm./mn (method D); 20- 75% B in A over 8 mn, 2.5
m./mn. (nmethod E); 15-70% B in A over 8 mn, 2.5
afbtBhBus (WBE BeUpbydeds- BQWQﬁopﬁlﬁlzauebnSOElaheerHch
nm./mn. (nethod G; 20-65%Bin Aover 8 nmn, 2.5
frefrhiAnS¢nethod H); 5-90% B in A over 8 nin., 20 2.0
m./mn. (nmethod I); 5-90%B in A over 8 nin., 2.5
nm./mn. (nmethod J); 20-80%B in Aover 8 mn., 2.5
col/ nHBLC( ApéhpdiK) of 10h& 0D Bfi adAPepeid8smin., 2.5
mL/mn, (nmethod.L):.10-75%B in
T Do roLnog bl 38 00 Bl AL vl B 0 o2 i
aﬂgbéleeabﬁsgeﬁklae1&é§F£ham§£@albylhﬁalyaecamrapyHm@e on
glca ly >90% d. Characterization by Mss
e¢npdrBt FG-1EARhopebEr YRARasnahrEAcRer HREE Bystem

{“%%F%ﬁgc?.’fo?i?ctcfﬁépsﬁoééﬁefé.&%ﬁ@l sQ%o%EEE%RéHe

aquadin@ebEOﬂasa SBDEOAVOGEtSPB ¥dhevwvViandgaactSan or a

I t d
SRBoHLPTeli B cRBEEY GSRFaat B  woryeue bRs083 (2" Ex88%m
cEELANSEA05(,9230484 @pdeloﬁuhassgaﬁfsahadma§1a§qahéeef

over the mass range of 300 to 2200 anmu for a scan
thenﬁobiOW1ogs@é@ﬁaen¢ﬁe lguaB#uBolie HasSvepePandd. ak->
It re Ny, FO ] gC nak yse .
kLo SYBULLE") PO BbgYe LA BELL0P 81LYE0S, Ui mie.
m@tﬁb§u3p (varessBCbnpa, oﬁ@kferﬂ;nwﬁ)2aEdmLémmnppeﬂethod

an_HTS PAL_aut osappl er (CT tics, . Zw ngen
i £557Pang) LOANBYEE RERERT nf ect B0 BECHAE: PEF 20-
79Bage; FORt ;8L ng RPn D02 Vet &f 7AEAt ONibEhbe M th150734%0 B
amoni um hydr oxi de. The flowrate for the anal yses 10

inad ovaz Riminn. Zaﬁdmbhﬁlhnjé@?tbﬁdvﬁvun%0699% A in A
Ther %Bargtéoﬁﬂﬁﬁ?HSt %8 3?0025 g?%dB in ﬁogger 8

“¢ht ofra ogf aph ernosS oR’ Produc San
mCA) and mﬂﬁmEAL methsdnHlEFSHQD% Bsed Aoovef/ 8Bmin. ,
anal yses r omat ogr aphi eparatjions were achi eye
2 eRaFbITRD- a S bahar O B 805 Br b opth. 5590

mf, PAEAOMRREXhod J); 20-80% B in A over 8 min., 2.5
mL/min. (method K); 10-100% B in A over 8 min., 2.5

mL/min. (method L); 10-75% B in A over 8 min., 2.5
mL/min. (method M). Mobile phase A: 0.1% TFA/water;
mobile phase B: 0.1% TFA/acetonitrile. The purity was

typically >90%.

d. Characterization by Mass Spectrometry.

Each peptide was characterized by electrospray mass
spectrometry (ES-MS) either in flow injection or LC/MS
mode. Finnigan SSQ7000 single quadrupole mass
spectrometers (ThermoFinnigan, San Jose, CA) were used in

all analyses in positive and negative ion electrospray
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Torrance, CA). The flow rate for the analyses was 1.0
nm./ mn and columm effluent was split, so that the fl ow
WO nioe/014267 el ect rospray i nterface was 400 |/ m nPCHUS2005/023076
linear gradient fromO0%to 100% B in A over 4 mnutes
was run, 20 where nobile phase A was 98: 2
m¥aker §ﬁ§105b£ﬁ|Bgt&”%Qs1chﬂ@k@&”@0bﬁ”tﬁ§ehab§ 2Bfge of
nobi | e phase B was 10:90 water:acetonitrile with 10
3pfh aAmBAPOnemuefarea SRANWEimespdndeOunascaBdit ofBE at

G i U R A R e e )

1h@eathonaaﬁalyshs exhermaeetabbytnemsueedwaelenubafaced

t t hj Dal tons of the cal
PeL BBFE: RoPCUMERC/BFER (130eERaRfFE 2 HF4LgBH, AV and

e&QQEbQé4%§ZhP£E/ﬁ@@oﬁﬁtoaagzéaﬁplgﬁnet@t Rﬁﬁ@?@ﬂ&@ for

he synthesis of N acylated it-nmer peptide analogs
Zwsnbene SyitTaelapdl hesFsmplleshweReatpl acbadlinger a

nBBRILdEna20o 8P Rsns! 25L86 LLOULLNECPEATERted deper

FesrA~inter medrat e
opLepameenaamdrgerbkeédehernbnflas shoenfon Shbeamalyses
The Fnoc group was renoved using the procedure
wdes@rﬂaemLh@nE|nandnahﬁhénjﬁégmpnuﬁglu@§|ﬁ pl. A
nter dlat (o] Wit vant

TR EoRE G EeF i ins noo ner ot coarhdeni i & P epaeongen
(Th@rﬁ@l@baﬁgtpbﬁtDﬁﬁﬂudescrsbﬁdeéetheAgeaﬁdaHTSnPAhod
descri bed herein. In cases where the appropriate
ayhRFENPUBT WHST SV EFPEbFeT LRAMR. aR3L%FESN was per f or med

de le
cH§bﬁQt§%§8?h9E EQEaEQEYgﬁb GelB Q@E Jbe éﬁﬁyb% C?ed

acyl a nmer anal ogs (3) were cl eaved/ deprote
Land Ch,pur iMlicedrbyogrem., HPXC 3y mrhd Phenemanenst hod
descri bed SisS_0 R95|due

T@ﬁB?PF?UtEé?der#ﬁﬁt??%H figner pég Fd8"an4r og tro

mEVﬁ@nF&thaaZu%ﬁaafzmaénXaaésXagﬁixaagoxanatxane Kaawo
-Xaal |-Rink Rsin O1
into the electrospray interface was 400 pl/min. A linear

gradient from 0% to 100% B in A over 4 minutes was run,
where mobile phase A was 98:2 water:acetonitrile with 10
mM ammonium acetate and mobile phase B was 10:90
water:acetonitrile with 10 mM ammonium acetate. The UV

response was monitored at 220 nm. The samples were

dissolved in 200 pl 50:50 H20:MeCN (0.05% TFA). The

injection volume was 5 pul.
In all cases, the experimentally measured molecular
weight was within 0.5 Daltons of the calculated mono-

isotopic molecular weight.

Example 2
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Renmoval of Fnoc-group Piperidine/ DM DCM washes
H2NXaa2- Xaa3- Xaa4- Xaa5- Xaab- Xaa7- Xaa8- Xaa9- XaalO- Xaal

wo 208s0ki2Resin 0 2 |. Fnoc- AA/ Car boxyl i c aci d, p@/C$2005/023076

HOAt, NWP; or (R CO 20, NW 2.Renoval of Fnoc 3)

TFA/ H20/ Trii sopropyl silane R1

AR - Ho¥aaZaXapgoleddr¥adorXanl- X¥gath¥ad8- ¥Fad-X¥aglated 1l-mer
10-Xaa TI-NHZ2 0 0 3 72 WD 2006/ 014287/
peptidsoenslogsotfchameceer al procedure for the

Sy”tﬁg I $yRknbsGar Banehe ﬁd9£§&ag£&6§1e e}lp%EElde
pepti anal ogs. The synthesi 5 of N-car
adeﬂbgatwasssoﬁrtkdnérompebei@eoaaategslﬁ&mewepepanﬁwd—

fron1th rot.ec resin
reod HBGPATBOCEF o O 10 180mABE) PB4 PARDRE eS| bed
deekceli Bedl e rEfBg EEOBEOWﬁ ﬁﬁnewﬁ@m@smng trhe FRbec gL
descri bed herein, and the resulting resin
RSt sEmeNest 8S2ngs thR| bregetyrredesCribRdt heredrevand the
r%@h%%?&%rgggﬁn'Qn%@?m@&%é%@cﬁ agsaeoﬁgegapma% echase

as a tertiary amne I -carbonate or
ranevantlVmbedpratbonadeamunb asipg- oirt repberyil ior acid

henyl or h OXYy-succin onate, C. Gene m
RS thbe PP iRE BE A REa e SGECRERFaS 101 EhgoPrORe

methdd tREcPeBERIBe2B2h00S TnThE se¥NResks tak Hpﬁ&%ﬁrlate
derivatives of 11-nmer peptide anal ogs nay be started
aphydiride pest eveédablepethep¥paryyRLiesi Wapnperfegmate
%&h (9 % S Mok, 85 é&?ﬁea§ Qggcr'QﬁQ Qééﬁg@inghg—
g P I'S renove using Re procedure descri bed
ab@ﬂeted andmelreanedobti (g)r esre cileheedédepteot2cked and
all.owed to react with the relevant _isoc gat
PHrdpared Py Br SBxaliplE, P¥s thR REDBLA e§§té9 gescribed
e ighem Soc. 1997, 119, 1556- 1564

Scheme 2: Synthesis of Residue #1 substituted/derivatized 11-mer peptide analogs

Ry

Fmoc—HN/S,—XaaZ-XaaS-XaM-XaaS-Xaa6-Xaa7-Xaa8-Xaa9-XaalO-Xaal 1-Rink Resin

o]
1
Removal of Fmoc-group
Piperidine/DMF
DCM washes
Ry _
HoN Xaa2-Xaa3-Xaa4-Xaa5-Xaa6-Xaa7-XaaB-Xaa9-Xaal0-Xaal1-Rink Resin
- \

1.Fmoc-AA/Carboxylic acid,
DIC, HOAt, NMP;
or (R-CO),0, NMP

2.Removal of Fmoc
3) TFA/H,0OfTriisopropylsilane

Y
al

R
m— u/\'—XaaLXaai’a-Xaa4-Xaa5-Xaa6-Xaa7-Xaa8—Xaa9—Xaa 10-Xaall-NH2
3
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alternatively, the resin internediate 2 may be al |l owed

to 25 react with the rel evant carbanoyl chloride.
woRomsloan2By, N-urea derivatives of 10-ner peptPcEUS2005/023076

anal ogs may be prepared starting froma protected

10-mer peptidyl-resin internediate, Fnoc renoval and
BleacteaBrafl pheceaswkt FBg tRepkidyhekesi Bfi Nteapbdinate

w th The relevant 1socyanate 30_or carbanyl chloride.
dprigahéves pfodédmex PEPtifde 3PALRAESis of N

T

phipstiitonanmildgs mﬁylbenetapEpﬂl eomnahegprnaycbed ll-mer

started fromthe rot ptidyl-resi
DPRE G IaTRean( Tt oreas oot P epReTired) - E2EPrEed 2=
dbecreipedTherERBG gmaémeacrgﬁeugdlusragobaa @sing the
procedure descri bed herein, and the resulting resin
pracednsei desczibedahesrén t anfekbe WRSHLEABRIr EEEVANL
lﬁeggﬁgéhaealafagea1§bweha£5yre5%§uu§eﬁagh es 9k ARz ner
pept1 de anal ogS may be prepared starting froma
chﬂekeébedatéo1ﬁethpeptedyheeesfnannhppneﬂrahEe Base such
renmoval and 10 reaction of the _resu

Bof FAFFAREY; ATRCer RBAPSER. SvftnchREOPAFS, Rt 22
asehkfarwh ehkebhdee Euckensr alnpeeegHEnh9lf 8k phenyl or
synthesis of N sul fonylurea derivatives of 11-ner
hydppikre sanaiognidyd ThesbepatResi s of N-sul fonyl urea
derivatives of 11- ner peptide anal ogs may be started
fromthe protected 11- ner peptidyl-resin internediate
c(1) Genez2ilmmirjpcedureparfsk asthdesceiybetieldsei mf THé-urea

Fmpc group 1S renoved Uusi, t he_procedure descri bed
dg&dyp 1V§§dthéngﬁﬁLﬁﬁﬁé—ég—Eégiﬁ—Enternediate 2 is

al | owgd E9nEﬁ@%EstEhNLU%ear@E@Y@EE1§HEf@ﬁoih gbkori de
RARBN-SO2-Cl to yield a sulfonyl urea internediate
pepsedef anadraspimey Pe Bawrerad éroml thg prhRgRrtedcll-mer
Per Kki.n 8 ar
ﬁpsuFVonE%guregn é??éaﬁ%égs§§$ igié%? g]rlJep #%epared as
daeak@@sdnhyrb&npremheeﬂmstagtbng ﬁsonemopedtesueg the
10-nmer peptidyl-resin interne reanaI and

e,
PF@&@@PS@ QFSFHébFQsUFFFﬁB p@Bg GHF- F§§P tiReF REdPat e

intermediate 2 is allowed to react with the relevant

isocyanate prepared, for example, as in K. Burgess et

al., J. Am. Chem. Soc. 1997, 119, 1556-1564;

alternatively, the resin intermediate 2 may bé allowed to
react with the relevant carbamoyl chloride. Similarly,
N-urea derivatives of 10-mer peptide analogs may be
prepared starting from a protected 1l0-mer peptidyl-resin
intermediate, Fmoc removal and reaction of the resulting
peptidyl-resin intermediate with the relevant isocyanate

or carbamyl chloride.

D. General procedure for the synthesis of N-

sulfonamides of ll-mer peptide analogs.
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with the relevant sul fanoyl chloride RARSN-SO2-C . 30

Exanpl e 3 Solid Phase Synthesis of 11-ner peptide
wanabkogesusi ng an  Applied Bi osystens Mdel 43B&1/US2005/023076

Pepti de Synt hesizer 74 WD 2006/ 014287

PCT/ US2005/ 023076 Follow ng is the genera

descrrhet isgathesikhefsa-sd1pbaaniskat bEsis -akrt ypbtalie

11-nmer peptide anal ogs, usin an upgr aded Applled

BRSPSt BRY PﬁdéFaI§§% 6éﬁﬂ|&g By RERESPert 1 -TRE

peBeh GQQdr@%&ﬁwqh%e§ﬁ@d§ﬁEE“@ﬂ? Qb.. bB% ém%inth§§b§§Eed as

enab ed conductivity nonitoring of
deespraobect hemednep mhetheedbaoMpc@ﬁtremouﬁdcugphgnghe

25058 R HeGoRBES TREFReoPROr BUFoRoF LERESt RGon

ineRrpetidbtle - teralnalvedl@oaienetatidhwabedesteivhad
above in connection with sinultaneous synthesis of
syl fppylaghlegide - supmalprdy- PrevééeramdppepoidyP-mer

is t hi.s n
L e (R R R
1DHmerapegssdyleteapprmpteamedsaZe oRmbherémoval and
ins%rune MP_and de rote te

TG8f éontR% FB%aFﬁﬁH?%lﬂﬁtRGEE%HB p&PFdfnef ﬁﬁmﬁ *8hG 8

wikR. theagBlevéie 8uL1EwAyaddhlibemak.monitored
deprotection steps were perfornmed until the

conditions of the nonitoring option were satisfied

i <1000LL0 B06RRRLUCER, 2ot BonkASLibE n-

sdémbnyéuteandbrmeaﬁaseéOofzlmrmerTbepdeﬂeoanateds

di peptidyl -resin ma mash th NVMP and then
ConoBb Kok BRRRsnas N oRh LIBS i uhbhes Pt T1-
mb&lﬁéb&aaedahalbag ﬁé?”ﬁbesﬂ§§€eanfkbﬁ fR&t pebeRctda 11-
Thus, Fnoc- Asp( O Bu) - OH was coupl ed next u5|ng®the

mﬁ§|psm¢ﬁ§yﬁerﬁéan Frbermepiersu) I oH(P104RoImoid. eq. )
| VP b
ofBParlteas! uehehingahelbi NP 0 BibLIGHSMOLs Fengvea
ustihgantle2pbbcBEEAENNPsCLibkd. hdheinol atdonhef reébelting
activated F 0O protec amino acid wa he
rEfhe s BEPEReRg  Relr ohctt b el eEseroant SEhCERs! i ng
r¥asvahkowadrbRoploeRedri @6 BRMNCSO,-C1 to yield a

sulfonyl urea intermediate (see, for example, P. Davern

et al. J. Chem. Soc., Perkin Trans. 2, 1994 (2), 381-
387). Similarly, N-sulfonyl urea-deriVatives of 10-mer
peptide analogs may be prepared starting from a protected
10-mer peptidyl-resin intermediate, Fmoc removal and
reaction of the resulting peptidyl-resin intermediate

with the relevant sulfamoyl chloride R4RsN-S0,-Cl1.

Example 3

Solid Phase Synthesis of 1l-mer peptide analogs using an

Applied Biosystems Model 433A Peptide Synthesizer
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60 m n., depending on the feedback fromthe
deprotection steps. The resin was then washed 6 tines

wowdkoMNe®;, and 75 WO 2006/ 014287 PCT/ US2005/ 0B30¥$2005/023076
subj ected to 8 additional deprotection/coupling cycles
as described above in order to conplete the assenbly
of thel1da$hgedsseﬁueg@aerimedEﬁaelpnhnﬁ goerdshe solid
sequentially used were: Fnopc- Ser(tBu)

phase- PHRERBE} SCRE EMBAced- hetRGF Bepﬁé?? RRAGPES O4SdRI
aﬁnQESQaHEQrﬁB%léE?D§1$QQQE§HE ﬁHdelFﬁggAGE ¥pEilde

Frmoc-@& Froc- Al b- i s(Trt)-CH.
siFhnhkekyzerhe Ehecugguageﬂabaréwavedamﬁthozzware of the

i peridine in |be above, and th
T R T e (s
dapdodetedohnstdpf waeHofellibatRatbuekryl afnaduﬁuedg The
coupling protocal was used_ in which t
prﬁﬁ@csﬂétéé%eweénﬁnéagaﬁdOFOSzethﬁﬁpf ﬁﬁgleaérPWaPeQS to
pRsequent addition of 0.5 MHOAt in DM (0.52 nl)
and I C (40 L), transferred to the reaction 15 vesse
nanuﬁhbylandraerMEdntofcbhplGWbonom4n48uha$.C Berminal
Cl.eava e/Degroéect og ghe desi r ed gegtige was. .
aPrBgve fSeB ot BEPEH PP n?PP¥e r8spettfyeton W
sPROL tenkbolieSEfnbieki eabMEN) -ethadas6f8t.i 0Bueh a2Bmoc-
TFA/water/tri-isopropylsilane (96:2:2) (3.0 nL) for 2
PEpsectre déBPRtIEY1f FREéPreyasf RSef| ABelhhft ABIFA (1.0

sPhtnegid ! Neng OﬁnbeegngécEéhta?%égtfﬁ§f pdded 9. 2°

he res I ng prec ate” was col | ected
mpl) ceatr plagati dntand ¥esaklyofir apdyopoigfel di282ongthe

of 25 cr de ti,d t oduct it olid, This was
1B FRTERE YRR ar ab UGS Hit Bl alifiosts S8k RErebnd hono
t@baefeatmeﬂsgdwm@ﬁ brempip&e-t@iAs Yl 190 TRAAMBGRLAD

0.1% TFA/ water over 40 mn. The fractions containing

epghe - pr0BAcPTwEYe agdbEéanahdnrRopar e z@ePrebeGEéry

=S e Bbber Diasn Bot idobtr SRS SR nEa R <

mbhphenyhgl apt henawdrphsaylshiedr ¢at 9% -al Afienence between
the last two conductivity-based deprotection peaks). The
total deprotection time was 10-12 min. The deprotected
dipeptidyl-resin was washed 6 times with NMP and then
coupled with the next amino acid. The procedure is
illustrated by the example used in the next step.

Thus, Fmoc-Asp (OtBu)-OH was coupled next using the
following method: Fmoc-Asp(OtBu)-OH (1 mmol, 10 eqg.) was
dissolved in 2 mL of NMP and activated by subsequent
addition.of 0.45 M HBTU/HOBt in DMF (2.2 mL) and 2 M
DIEA/NMP (1 mL). The solution of the activated Fmoc-
proﬁected amino acid was then transferred to the reaction
vessel and the coupling was allowed to proceed for 30 to
60 min., depending on the feedback from the deprotection

steps. The resin was then washed 6 times with NMP, and
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anal ogs at position-Xaal O and positi on- Xaal

represented by Formulas Il and IVa. 5 For those
wanpakogeswher ei n posi ti on- Xaal O and position- Xe®ib2005/023076

resi dues were represented by substituted am no acid

anal ogs represented by Fornmulas Il and |IVa, i.e:
shbpeemyldalkanisnaddizlions 1( Bepratalc@doh /@bupling cycles as

phenyl - het eroaryl - al ani ne anal ogs, their

dﬁﬁESﬂF&ﬁaPP@N% ﬁPooFﬁérpéﬁtFQEP&ﬁéﬁntPG RESeTRIY; o the

deut -l @ %u%hc%he ol @WoRd 2hWe 2 RRY @%C%%%uen%lally used
Appr oach Solid phase Suzuki condensati on.
wamaroambcAsesqud pbaseFﬁuzukhrandensatl@mowaa -kethyl-
gractlced to prepare the required nodif

PPReBYMRERAI-RE 6F 2pRERYI Fhererdar ymog émffr{éBPés Pllue
FbBc gﬁ?“@ﬁr %%b%agh% bQ%u CRET Y PR QWL HS BRS GAKE o -
sol'i d phasé peptidé synth eS|s to obtain the target
HpepwraesOHmhEnnahéyawmhe &opd gtroppsiwaisomemgxad with 22%

the t s re ented by _a ified, 2
PRBERERIE A NEPoRehABRTFRBRoPERVS T APSnTHE PEBFAGYL-
rebivawaspivapaked cagisbeWyith Refpearda3pcty,t ghdr eraeal in

of the Boc cx- am ne protecting group, chain
vVeFdfRgati on was continued using nultiple peptide

synt o e [ ' t

synt Reekenat 19esel i 4 ﬁoHQngﬁtpgﬁéﬂgﬁﬁ.??8%%851 Fas used
idewhuahi vée Fhecepﬁot@h@adthmlnodatndd blﬁﬁemmbalawaee

anal o S in_position aIO of th arg e
aEhavPlad Pra = kRRasaE 6o0as prephr dasud ROPE St PUBI o
(§. BSPhL]C aRECRIES QL0 il SOEanég@PQEH 28 %ﬂgm@ebgtlon
The resul ti pept | segnent cont al ni ng
vbheeﬂemanuedlysandodﬂﬂowddbtphenyp&baﬁbne1de&ththe
was then used to carry out the synthesis of the
target 11-nmer peptide or its derivatives thereof.
aWienchetbbapegbkbeptXadhGhand position-Xaall required
novel Dbi phenylal ani né_or phenyl - heteroaryl -al ani ne
resi dhesderred PEDEL0e4¥B? PCTAVSINISPD28e76edt figom its
ug, n r
rggggéﬂﬁb@ mgkaaygcg§§é§5 #beré§§ﬁé§? gbﬁgrglgéiﬁkfgn of
TProvederétidrippppapalsohané $yAPRa8ETMBLANMBY nSor52

t d ted,by Forg | Va at
nE8ei { B, TRAAPI e GuRF “EBAp Fhoe) LheEReHbEs TFA (0

mL), and the combined TFA filtrates were added to 35 mL

of Et;0. The resulting precipitate was collected by
centrifugation and finally dried, to yield 232 mg of
crude peptide product as a white solid. This was purified
by preparative HPLC as described herein. The gradient
used was from 15% to 45% 0.1% TFA/MeCN in 0.1% TFA/water
over 40 min. The fractions containing pure product were
pooled and lyophilized, to yield 28.4 mg (18% recovery)

of pure product.

Example 4
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O 10 O-NO0O OHHO, H1 20% pi peridine/ DMF Boc N
HN OCH3 FrmocHN OCH3 2. Boc-L-Phe(4-1)-CHor / \ [/ \

w®ome B8 2- am no- 3- (6- N bronopyri di n- 3-yl) pre@EDS1005/023076

Rl OCH3 acid /DIC HOBVDI EA in 1:1 OCH3 CH2Cl 2/ DMF R,
= Br, I = SynPhaseTm Lantern, grafted Pd (0) cat.
pEysieene stirhaseerA2laXaihe Qd oMy Bhétefbaryl-alanine
O"J-N" O OH )-N H F2NJF N OCH TNG- OIf /
7,anaﬂegsriaﬁppnsmtﬂon—xaﬁllamnﬂ?ppqs1t1@/¥1-2€aa11|\|rﬂpjresented by
Boc' Nv! (in di oxane g, Q331 RAa Q8 N Rae Rsa
OCH3 R38 R2-B(OH)2 =aryt- or treteroaryl -boronic
acid. R3, R4, R6, R3a, and R6e are represented by the
si de_chai descri or.mul_as
R e S
x68107 % cRTauesl dRker ReptesBntedl beS stibs@3%uted amino acid
nmol e/l antern), from M notopes) derivatized with an
aRaBEES( S)epzeéﬁpﬁsds b6 F@mwéey%r ildi AngL JViRpr dp&noi ¢

aF e e ey
o R ae oPR1 DR VBT, ey BRI RE RESRY P nseesgary?
a(Bodnanmana lagisd- taeiim) imcovpa»ramloammmoacthé- &apltnde chain

| i nkage . epti de-re aced into 13 X
VR0 AP RS CUbURELPRS GBelhR £ IdCMaRtoLHe. PPREaChes
follow ng procedure was used for D-series |anterns.

Simlar 20 ratios of reactants were used for reactions
Ai.nvoPepreashsédyi 6€1id phase Suzuki condensation.

In approach A, solid phase Suzuki condensation was
practiced to prepare the required modified biphenylalanine or
phenyl-heteroaryl-alanine residue in a manner suitable for
carrying out subsequent solid phase peptide synthesis to
obtain the target peptides. When the amino acid at position-
Xaall in the target peptide was represented by a modified
biphenylalanine or phenyl-heteroaryl-alanine residue, it was
prepared as shown in Scheme 3. After removal of the Boc o-
amine protecting group, chain elongation was continued using
multiple peptide synthesis as described in the previous
section to obtain the desired ll-mer peptides or its
derivatives thereof. When the modified biphenylalanine analog
was in position Xaal0 of the target peptides, the required
amino acid was prepared using a suitable dipeptide precursor
on solid support as shown in Scheme 4.

The resulting dipeptidyl segment containing the required
modified biphenylalanine derivative was then used to carry out
the synthesis of the target ll-mer peptide or its derivatives
thereof. When both position-Xaal0 and position-Xaall required

novel biphenylalanine or phenyl-heterocaryl-alanine residues,
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78 WD 2006/ 014287 PCT/ US2005/ 023076 |anterns.) Aryl -
or heteroaryl-boronic acids (0.140 mmole, 4

weouswad2ent s) were dissolved in 0.30 m of N, NPCT/US2005/023076
di met hyl acet am de. The resulting solutions were added
to the lanterns in the 13 X 100 mm gl ass culture
Wbb%%quénEQbaS$buEﬂp@@&@hﬁ@@zb&;Z&%d@ﬁmdhs &ere carried out
equi val ent s, 4 m of a 2 M aqueous sol ution) was
a&dé@@WP01Ph§C§FWe Sor{PeR@ar-oar yI - bor oni ¢ aci d
solution, followed by 0.10 m of an
N,N-dinethylacetanide sol ution containing 4.0 ng of
1t.et r genethli preagkpies forne)pparadiivm @F canFhssle™ cBanterns
10 10 nole, 0.0035 nmol). The resulting mxtures were
CENARRELEY SPRTR RCLAggERPrEsented by Foramlaedd® &t position-

x48h8 {(isghhhy ,%%BB@@ng% d mei ntai ned at 80 C for 17-20
totrs—whi t € praced o an orbital shaker. The |anterns
were transferred to a filter apparatus, and washed
with 3 X1 m of N Ndinethylacetamde 15 and 3 X 1 ni
of dichl oronet hane (per lantern, m ninum of 3

m nut es/ wash cycl e) prisehenieB Boc group cl eayvage (see
General Procedure below). b. General Pr%\)du %B 20

t

The reacgﬂn ere perforned as in Gen dure A

except ;4 di fif d ent catal yst was er’m\jy For

pr ocee, the 1. 20% piperidine/DMF i OCH,

difeHoy offt's (t i pheaypPrehiosphi ne) @ry adi 1) was used
as t @ at al yst bro zﬁdﬁ lgél:ga.osern ¥ lantekpy,scale
reactionss,, ca. IPORIPEOH{ 0N 1003§ 1ol ) cat al'yst was
used. 25 2. Procedures for G eavage of tFJg Boc Goup
a. t $yortksd! Larfeiflyette O | oW ng pr ocedur e (bl®§ to

PRY &t erns, 0.035 30 nmol /| ant dg‘i KP simi | ar,

appr opriately sq)al ed procedure was FOr- A-series

| ant er ns, O OZSJer‘Q /lantern.) The Boc- pr otcect ed

| anterns p red a descri bed in Ceneral oRrggegures

A or IBzNwe’k T eat eghs WhifRfnd M of a fegggnt 'éoutlon
ci'87 /PWJ(USZ@OEPOZSQJC@ ~Lonsi sting of

yI SI 1458 omet hanes Snat 8, 2" 6-
R+ d| ne and dcwchl or onet hane A:3 by ¢ ums) After
23‘ such Rea g ¢~ OCH,

Raa

R,-B(OH), = ary!- or heteroaryl-boronic acid.
Rs, R4, Re. Raa, and Rg, are represented by the side chains described in Formulas Il and IVa.

a. General Procedure A.

SynPhase™ Lanterns (A-series (0.075 mmole/lantern) or D-
series (0.035 mmole/lantern), from Mimotopes) derivatized with
an N%*-Boc-(S)-2-amino-3- (6-bromopyridin-3-yl)propanoic acid
residue or N%*-Boc-L-4-iodophenylalanine residue either attached
directly via a Knorr linkage (Boc-amino acid-resin) or via an
amino acid-Knorr linkage (Boc-dipeptide-resin) were placed
into 13 X 100 mm glass culture tubes with screw caps. (The
following procedure was used for D-series lanterns. Similar

ratios of reactants were used for reactions involving A-series
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reagent treatnments for 1 hour each with mld
agitation, the resins were washed with 4 X 1.0 m of
waoleakhonenet hane, 3 X 1.0 5 m of PCT/US2005/023076

N, N-di met hyl formanmi de, and 3 X 1.0 ml di chl or onet hane.

The lanterns were then subjected to the next acylation
laaaephisng r aggtli-oby hetikheapeptbde omykt kedids sequancemole, 4
b. ,Method B. 10 The Bocg- protected | ant erns_prepared as
egudVALEBESI n Wééﬁefjélssoliﬁ’&éeéﬁr ds3R B BEtwdr&treated

AhkRnhQ1ackanfial N HEL k@su@@ﬁﬁ%r%Biu%u%ng'%%%@eaag%dlto the
hour at roomtenperature wth ml agitation. The

laahﬁ§nﬁslWEthemé§h§le@tmngxaﬁsocmﬂt@ﬁeltmbeéloxane

n1 of 1 % N N—dIIS r,0 thylanlnel
i meERyPaee i PRg ERaT ey oy 285 el e Sl el 18 14 m1
oﬁl&EQhM|aq&éaﬁbdeolaﬂdoﬁ)Xw&sOaﬂHertdlthoﬁQW&Lha@e
provide the free am no-lanterns_ready for the next
hSE?FQPFBﬁ bPESBﬁFlﬁﬁlﬁeéeﬂP&ﬁPnst§6119Ueéxgﬂpp61@ ml of an

Aﬁﬁﬁ@&ﬁhtﬁ&?%@@ﬂéﬁlﬁgrsB&ﬁE%BﬁtbBBtQEnénbaﬁt%rﬁ

contalning a fied bi phenyl al ani ne resi due at
tp@saknerttmah@:th@@henal rRideddumd§)destrilyed dicavell

B r__Suzuki _coupling, were utilized to ai
mERERr eQaPed TESHT popFPayFeFARESFA EOREHFREnyeRsaPtABReted
wiPhR aktpegehl 0OBndagh® rehattibAgvekkBlEh@eadl BOgAELY capped

(at position-Xaall) bound to nPhaseTM Lantern as

a§ﬁo%ﬁlpﬁa86ﬁ€wét48osd3vﬁ§”20b'é‘/ By PRS2 D52 2B 07E an

20% no_.add
o%%%??? éhg%%ﬁ In%ﬂbpﬁﬁhg%gﬁs wiNE graﬁgg%rg%? 202ddeh 1 ter

apppeatdEneahdDNEshedBwdthnBns admlOHfDNCN%EEBEthmlacétamlde

aggﬁégg?fgﬁ&ngrggggyﬁgg%gtgggé (per iantern minimum of 3

minutes/wash cycle) prior to Boc group cleavage (see General

Procedure below) .

b. General Procedure B.

The reactions were performed as in General Procédure A
except a different catalyst was employed. For this procedure,
the dichlorobis(triphenylphosphine)palladium(II) was used as
the catalyst. For the D-series lantern scale reactions, ca.

10 mol % (0.0035 mol) catalyst was used.

2. Procedures for Cleavage of the Boc Group

a. Method A.

(The following procedure applies to D-series lanterns, 0.035
mmol/lantern. A similar, appropriately scaled procedure was
used for A-series lanterns, 0.075 mmol/lantern.) The Boc-
protected lanterns prepared as described in General Procedures

A or B were treated with 0.5 ml of a reagent solution
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OCH3 R=1,Br \ N R3/ YRe '"Am de-linker-lantern' Y\
/| R Pd (0) cat. 1.TM5-OIf / 2,6-lutidine / CH2Cl 2

W@ 100808p8R6 - R4 3a 4 eq. Aryl (R3, R6)-B(OH)2 peT/t1SN05/023076

HCl in dioxane \ 8 eq. K3PO 2. 10% DIEA In DVA H O
DvVA, 80 C, 17 - 20 h HZN N O Ami de-linker-lantern RS,
c%fhsﬁ@l n3Bdf %&qme@algqrsmwrt&amwo%me%ﬂ&dﬂate, 2,6-

R3a chains described in Fornmulas It and | Va;

letddiine AnCeRdchilogiopesdane f(dr losepar A1oMedr- Pdfear ? such
re%ntegltmtr}%a%%%%s %o@‘mld%o[u%p %%%n%\; k{)éll'iqgﬂx ﬁtllon, the

mul a a at both “positions and
idisiilnisz e et e shiedic eduhed dedciOi hédoef’omh@}ﬂ@rrqnwmrml 3X1.0

“éﬁgfL nDdl f.i ed an %Io%s { hf\%%di) angs arr oromea__hane
qﬁ@qga%%r%sp%@ﬂedmelp shiRRleRtRA %@ttaiéqlﬂ&(tﬁ%ﬁlla@ion

phenyl al ani ne and phenyl - "heteroaryl al ani ne residues
(@oupdtimgp asiacitdres) Xaa Ohgnipeprkdald syad-hgsigssesiienden
Schene 5, below. Exanple 8 15 General procedures for

acyl ati on/ el ongation of peptides on on SPhaseTM

d.ant eregthoda B.Procedure for Frmc deprotection. A

D-series §ynPhaseTM Lantern 035 mml | ant, .
qhﬁaaqﬁﬁpr qﬁ%g a@é@rpﬁ FErEOR escri e in General

BYRHITRIN Y foor R/ RifRelid 'aath( \ools val Jof M hdHC1 in

agitation was applied. After 1 h, the lantern was
amdyidedus tlh 43 AL okadenifon, N diowat mﬂ frooFarieiPerfduzegyith mild

42,2905/ 014247 PCTUR2005.023010 % LGy ¢ 3 0 of 1,6-

OW ng HCantern 1o soak
dlioxamesh.2 x 1Proaadwte lfOor% aG W-atiiierianipyd eatiyd amine in N, N-
couwg (Schenme 6). . 5 A si de chal n a_nd a- am ne

legetmmseadivelcyelds 3

dimethylacetamide, and 3 X 1.0 ml of dichloromethane to
provide the free amino-lanterns ready for the next acylation

(coupling reaction) step.

Example 6

General Procedure for preparation of a lantern containing a

modified biphenylalanine residue at position-Xaal0.

The General Procedures described above (A and B) for
Suzuki coupling were utilized to obtain the required
dipeptidyl lantern containing modified Phe at position-Xaal0

starting with the amino acid (at position-Xaall) bound to

SynPhase™ Lantern as shown in Scheme 4.
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mmol) was dissolved in 0.5 mM 1:1
N, N- di net hyl f or mam de/ di chl oronet hane. To this

waeodoabie7 was added N- hydroxybenzotri azol e (OpaD®S2005/023076

nmmol ), N, N-diisopropylethylamne (0.315 mmol), and

N, N -di i sopropyl carbodiimde (0.105 nmol ). 10 The

am no acid solutionswa®4all owed to sit for 10 m nutes,
af ter \A@Qch a Dssere@soobriant ern containing a-am ne
depr tway] pepelidectd 035 ni nbiLlrant ern) was added

to t1e sol ut on.419$fﬁ°":%gv»/a¢mov\/as caphed and gently
agin-Qt ee f or tﬁ—éé—ﬁ;—ﬂ're—l—a—m‘e _— M. hen washed
wWith/3 X 1.0 ml N, N-di met hyl for marmi de aneegness 1. 0
m dicll.oronet hane, letting | antefsnesso
m hwash—eyetf e. 82 WD 2006/ 014287 PCT/
Schea®inbu@mAN - H / \ H/O é\',Schems 3
OCEE’»(,MRea_ OCH3, %37 2.5 Mk i, bid N KET= _ _
2, Bequ tlrgldare /ORI 1:1: 3) or HCl in di oxane
S Lo Pl A H—BMGc—3.—4—.——Bee—»Phe(4H-NI - /DI C / HOBt
in OSoc.NN-N.. linker + lantern'™ L I

Oc NR3 Re Rea Pd (0) cat. R3a 4 eq.
K3PO4 DR#AR FB(sa(@nd RiaFre tepr3@itedrpy Beyide N | i nker +V1

chaihs described in Formulas It and Va;
eH N

Example 7

General procedure for preparation of lantern containing amino

acids represented by Formula IT and Formula IVa at both

positions-Xaall and -Xaall.

Utilizing the procedures described above for position-
Xaall modified analogs (Scheme 1) and carrying out the Suzuki
coupling procedure two successive times produced dipeptidyl
lanterns containing modified phenylalanine and phenyl-
heteroaryl alanine residues at both positions-Xaal0 and -Xaall

as illustrated in Scheme 5, below.

Example 8

General procedures for acylation/elongation of peptides

on SynPhase™ Lanterns.

a. Procedure for Fmoc-deprotection.

A D-series SynPhase™ Lantern (0.035 mmol/lantern loading)
was added to 0.5 ml 8:2 N,N-dimethylformamide/piperidine
(vol:vol). Mild agitation was applied. After 1 h, the
lantern was washed with 3 X 1.0 ml N,N-dimethylformamide and 3
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R-B(OH)2 = aryl- or hetero-arylboronic acid HO N 3
~/[~ 1. TM5-OTf / 2,6-lutidine /CH2CI2 (1:1:3) R6 Rea
wm2ood/oNM28i1CI i n di oxane R3a 2. 10% DI EA i n DMECTIU$2003/€23076
Al nker+l antern” 1-12N N~N - H R3, R6, R3a, and Fee
are represented by the side chains described in
xqu f@ulm’is dlllch%@o&n\é%haﬁ%a 211833 ngR3 oHehene to Bdalk B least 3
O~ A-N/ H FnocHN. Xeee OH 0 H O H2N
mmm/wa@tm DI c, HOBt, DI EA FnocHN, ~N
N~LN'l'i nker+l antern® OH X'e HOH 1:1 DV CH2Cl 2,
16.20 h NOCH3 N L J R-'linker + lantern' Rs. Rae
PR3, PROceBbireREprRaeylandoRfamine wepdesanipdd ngy (Scheme 6) .
side chains described in Fornulas 11 and |[|Va. Exanple
5 9 83 BHAR0GbRG4 287 PCW@JS?O@EP@ES’(‘W@ apdmer Zcid (0.105
GAG0UER iU LZRALA 00 Gy BER! R At i AGHERan: ae/
con ensation I'n "a oach sol i d phase ZUKi
ddehdersaicitbansas Tor aantllsc edlua mmeprarse aldded erui r ed

am no acids repre ented
hydroxybenzotr%%z l%% mmol)

N,N-diisopropylethylamine
(0.315 mmol), and N}N’—diisopropylcarbodiimide (0.105 mmol).

10 The amino acid solution was allowed to sit for 10 minutes,
after which a D—series lanterﬁ containing o-amine deprotected
peptidé (0.035 mhol/lantern) was added to the solution. The
vial was capped and gently agitated for 16-20 h. The lantern
was then washed with 3 X 1.0 ml N}NLdimethylfofmamide and 3 X

15 1.0 ml dichloromethane, letting lantern soak for 3-5 min/wash

cycle.
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5 Fornmula Il Formula IVa at positions XaalO0 and Xaal |
as described in Exanple 7. The di peptide was cl eaved

wo eosoigspport, with either sinultaneous (procrEUnUS200§/023076
or subsequent (procedure B) renpoval of the N-term na
a-amne protecting group. The di peptide was then
coupled to a fully gigg.£hain 10 protected 9 am no
acid peptide (vide Infra). Subsequep ot ecti on of
side chains and purification res [ the desired
11-mer peptd gde products. g&c NApfor 3 A: Sol ution phase
f r agment_condensatign. Py o8¢h A, solid phase
Suzuki condensations a yl at| wer e perfornmed
(as described in Ex [7) to pr--@ﬁe the desired
di pepti des bound to Syn seTN_Lanterns, wth the
N-terminal oc-anmine either Boc-proteted or Fnoc-
protected The di peptides were cl?8/ed"*MOm t he
Lant er' el SHie el @er aci di c ditions. In the
case_ofivBrenpwot ected N-termn a- antnes the acidic
cl eava e«a&&mbdem»smmultane s [ depriot 1 p.0f the
a- aning AECEFown i n Schene %gih. ﬁtﬁL $th§?e ei t her
purified or carried directly i nt od he f ragnent
coupling sequence. 25 The di peptqdes containing
Fnoc-protected NNtermnal G a
acidic conditions and the N
deprot ect ed ixfpspl Uution, as shompn i
di pepti des meweiPWElfled then carH
fragnmen Bk
cl eavagg, Bgf;t, %ﬁtttrd%otthm %/nPﬁause
WD 2006/ 014 ﬁ87 PCT/ US2005/ 023076 a.
(Boc-protected di peptides; see Sche
SynPhaseTM Lantern was pl acedt,in a

acw %ﬁtﬁgﬁﬁ?éﬁ%tﬁaﬁé'zbugro b G

Y
was“atided to the vial
THe'*%P'H"Mhas capped, anfl ®ildly agitated on an
orbital shaker (100 rp fos 2 h. The cl eavage
sol ution was transfery, yIinesheenyi al | and an
additional 0.5 m 1:1 trbfluoﬁoacetlc

s@ﬁ%@?ﬁfﬁﬁf@?ﬁﬁﬁiﬁﬁﬁé, \ dded to the lantern. The

Vi a

hene 8. These
|nto t he

r
qecliunes. Lon
ocedure A

). The D-series
dr am gl ass vial.

o

Rs,/\‘_l /
R3a
Scheme 6
R ) o
0\/|LN i (o]
H g FmocHN. Jj\
. O o
o OCH; DIC, HOBL DIEA _ FmocHN, iLN
Q 1:1 DMF/CH,Cly, 16-20 h
OCH,
“linker + lantern® Rs-/\\\-|
Raa
Ra, Ra, Re. Raa, and Rg, are represented by
the side chains described in Formulas I} and
IVa.
Example 9
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10 again capped, and mldly agitated on an orbital
shaker (100 rpm for 2 h. The second cl eavage

w@otoair7 was added to the first, and the | anP@r/SWas023076

rinsed with dichloronmethane. The rinse was added to

t he cl eavage sol utions, and solvent was evaporated to
yigdgbtde ghpephidde as tﬂ&ﬁaﬂéﬂw{ G Bd atddl vild fragment
salt of tne a-am ne. R3 ~T R6 R3 Schenme 7 7 1~ Ro

R4~ R4~ ~ OHO/ cpmmﬂﬁnpatnﬁner+|anten11 1

gt ST e T L

paaetﬁepﬂesenpeépbyethhestéqudhaﬁnamdascabhdd represented by
Formul as Il a ani LVa. b. Procedure_B anDC pr ot ited
FRERER dds FOSRHAAe INR 2CTRESPESERS: SracPednd apiid

qwasreheaved Examptbe 720T§)én afi%%g?'laeL@afseeneas;ed from
descri bed above in Procedure

| ant erns were
suppoed , wiwtithded fherogamuadsencaing Jolrecrtupgs?d) or subsequent

eva orated_fromthe cogbiged rlnse/cliava e .sol uti ons.

Socséu% BhoEFHPA287 OBCTrOSY065FB238 lP&s&FPH‘T—‘éjtlng
gresbdue thiengaptpdham yhal kneas cad @@dot-ﬂ)oamfu&lgr side chain-
di met hyl f or maimi de/ pi peridine (vol:vol). The vial was

prappetedaddaninowediforepgdtef dvids Anfrathe Salvgieniueg t
sol vent  was vapar at d.off nd. t | ct.

RRr S5 PRof) SBUpEES iRl gt R EARIRh BRI kn ene
ded3eNAHI0 e pebverde pystiemtko yield (after

evaporation of solvent) the dipeptide as the
trifluoroacetic acid salt of the a-am ne. R3

A. Approach A: Solution phase fragment condensation.

In Approach A, solid phase Suzuki condensations and
acylations were performed (as described in Example 7) to
prepare the desired dipeptides bound to SynPhase™ Lanterns,
with the N-terminal o-amine either Boc-protected or Fmoc-
protected. The dipeptides were cleaved from the Lantern
support under acidic conditions. In the case of Boc-protected
N-terminal a-amines, the acidic cleavage afforded simultaneous
deprotection of the o-amine as shown in Scheme 7, and these
were either purified or carried directly into the fragmentl
coupling sequence.

The dipeptides containing Fmoc-protected N-terminal o-
amines were cleaved under acidic conditions and the N-terminal
o-amine was deprotected in solution, as shown in Scheme 8.
These dipeptides were purified, then carried into the fragment

coupling sequence.

1. Procedures for cleavage of dipeptides from SynPhase™

Lanterns.
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R/i, Re Scheme 8 R11 Rs a~ OHO OHIIO1l:1
TFA/ CH2CI 2, O~-H N NH2 O~N Noml ~N~ linker + lantern'

w@2ts/01eegerat O = H O HN Fnoc Rsa R3 R3e R3a PAT/BE2005/023076

Ram 1.8:2 DVF/ piperidine 1 2. HPLC purification in
CH3CN H2O' TFA H O sol vent system N~ TFA 'H3N NH2 O
N R3, Ra, Rs, R3a, and Rea are represented by the

side chains described in Fornulas Il and Rs8 "H 1| Va.
aR3a ProcedupeqledBpe-paptestied dirpeptdyesticsiee &

chai ot ect.ed e C terninal car lic

e L e R AR b R AL

gQQSQQVﬁalo 5 aAMsHOALA BYFoff5 1684. Xr@&du@k@a@@t&& ) in NWP

(5 nL) was vortexed 15 with(L)-Asp(OQ.Bu)-2-chloro

aghdddachileyrmeéspae( 3005gml2. ves gAsed ﬁ@r the Niglat The vial
S ral h N h

Wk SoEReR, e Rileas a5t kga ME abnBrnTiRl, BR300 xpm)

for m h. and‘hkOcﬂrea)ragéheséud:mopI wag amdndépraedctioon fresh

st ere ed sev [ osnbleth.

vaelrs et gns Rt kianalifag: e 1] c1ied Norrgcttceq,
a@ﬁdEH@%h@bW@mehﬁéﬁe &ﬁswﬁﬁaggﬁkglﬁgg7lantern. The vial was
PCT/ US2005/ 023076 R-6-R')-OH and Boc- (L)-H s(Trt)- OH

agein gappedr eapdchiVely, agfisptedern aBupkPa§al ahaker (100

<H, AT O 190 BLERA( 168k L 03B 188 cgaea o e

first, and the lantern was rinsed with dichloromethane. The

rinse was added to the cleavage solutions, and solvent was

evaporated to yield the dipeptide as the trifluorocacetic acid

salt of the o-amine.

Scheme 7

1:1 TFA/CH,Cly,
2 h; repeat

Ra, R4, Rg, Raa, and Rg, are represented by
the side chains described in Formulas lla and
IVa.

b. Procedure B (Fmoc-protected dipeptides; Scheme 8).

The Fmoc-protected dipeptide was cleaved from the

SynPhase™ Lantern as described above in Procedure A. The
lanterns were rinsed with dichloromethane, and solvent was

evaporated from the combined rinse/cleavage solutions. To
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R')-peptidyl-resin. 5 Upon assenbly conpl etion, the
peptidyl-resin was washed w th DCM and then the

w@e@bec2et 9-mer peptide C-terminal carboxyl i BCHUSI05/023076

was rel eased fromthe resin by treatnment with
DCM AcOH/ TFE (8:1:1, v:v:v) for 1 hr at RT. The resin
tﬂ@sreéhhtgﬁsdregidaed theaf il rakevyvas)eyaponated H040 ml 8:2
dryness, 10 redi ssol ved in AcCN water (2: 1%and
dipephilfernanisied, ptlperyiiena 2vek7vglof 8Thepuial was capped
h u S e g
i e R L e D
eaboratEADGEN, QaﬁliCthe&e);uPtﬁ)ﬁgl groélhbbvFwéRepovalfiefl by

Frnoc) 1) Fnoc- AA/ DI ¢/ HOAt / NP/ 5 eq
Hhéseatlswe &bbvd8sFepyms ?PﬁegHsQM%@/#gpAtﬁ) 1V»€1?&)c Sygtem to
y§élﬁe?g;?§? bvgﬁgkggabgieggE%E?¥%$%yﬁEﬁtdﬁBP?tlde as the
teffluovrbhcliper adidesSBVE ¥Ei fhe o-amine.

Frnoc- Thr (t Bu) - OH HATU/ DI EA/ HOAt / NMP/ DVF (4 eq.) .
viii) Piperidine/DVF ix) Fnoc-dy-OH DI ¢ HOAt / NMP/ DVF

N~NA/ Nj NL
m OcH 0O N 0- Iscreradiiz,. 8

N linker + lantem® 2 h, repeat

Res” 3 A\
Raa

1. 8:2 DMF/piperidine

2. HPLC purification in
CH3CN/MH,O/TFA
solvent system

TFA

Ra, Ry, Rg, Ra3a, and Rg, are represented by
the side chains described in Formulas il and
Va.

2. Procedure for solid phase synthesis of side chain

protected 9-mer peptide C-terminal carboxylic acid (Scheme 9).

A solution of Fmoc-(L)-Ser(tBu)-OH (5 eg.), 0.5 M
HOAt/DMF (5 eq.) and DIC (5 eqg.) in NMP (5 mL) was vortexed
with (L) -Asp (OtBu)-2-chloro chlorotrityl resin (3.0 g, 2.16
mmol) for 18 hrs at RT. After several washes with NMP, the
Fmoc group was removed by treatment with 1.5 M piperidine/DMF
twice (5 min and 10 min). These coupling and deprotection

steps were repeated seven times to assemble the desired

sequence, except that 1.1 eq. and 1.5 eqg. of Fmoc-0-Me-Phe (2-
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WO 2006/ 014287 PCT/ US2005/ 023076 3. Procedure for
sol uti on phase fragnent coupling reaction. These

wo eawehiqnes were performed both in a single-conmpornms?005/023076
format in 1 dramvials, and in a parallel array of
compounds 5 in a 2 m 96-well plate. The foll ow ng

rRAESKF) PblOANnGSBEWN (LN-uSshese) 16k @ppki @8ellp kBepectively,
si ngl e-conpound case, but_is entlreI¥ analogous to

fohetheast FoRBlpagsor Aed LhathBATE/HERE 2BAaPLEATKE eq.) were

u16% 05, S8 RY-THAETBORT AP hgb. 80 ohto" TS bR RE (2-n-6-

rN) Nodpisgpiopykehhylamine ina 1.5 m glass via
throporous carbonate resin (MP-carbonate, 0.03 wno

Ar goHran aééhmbﬂwgce@ylaﬁsoaddébet@ephédvﬂareS¥ﬁewas washed
I S p a 0§ _

LB oF PRSPPI ELe0eho) b BLotol ¢ corminan

caebwﬁyl1maacﬁdnwaedrbyeé5eévﬁpomathenreélsobyttDBaoment with

of 9:1 chlorofor g Iforna
Dggﬁﬁﬁpﬁ/ﬁsEtﬁé $ide ¥R%FN p#BFe t ! pé ?|5851n was
fgiESEQHn@kaQEQOKME|El@ﬁkgtéowggseﬂaﬁbfaeeg bo dryness,
hydr oxybenzotri azol e (HOBt, mol ) was added to

reﬂesepéweéo1ooﬁp§NﬁWhgerhé2dlbepnddéyanhmélzed twice, to
r | car ( 0 I d
yéeiglgtﬁgﬁ 8f g 8%% gg Eigéucg %hggﬂ %agaﬁség ?H Eﬂe
sﬁbheqaéﬁtnfbbbhénﬁetbybﬁmngaﬁtdp wibr mbaFuwakeeapped,
and _the reaction was stirred on an orbital shaker at
PuBdfLCREABBrature for 16 h. Remai ning sol vent was
evaporated from 25 the vial. The 11-mer peptide side
chains and N-terminal a-amine were deprotected with
0.40 m 97.5:2.5 trifkhamsloacetic acid/
triisopropylsilane (TEA/TIS) for 1 h. The remnai ning
sol vent was evapor atfedyaway, and the 11-ner peptide
products were nB&yrified by HPLC, using a
CH3CN H20/ TFAno§g‘e st®meand  triggering effluent
col l ection by ghesd ptect ot of desired product nass.
88 WD 2006/ 0142 P zi;r2005/023076 R3 Schene 10 R3 /

/1/ 1 R6 R6 ¢
B

i) Piperidine/DMF (Removal of Fmoc)
ii) Fmoc-AA/DIC/HOAVNMP/DMF (4-5 eq.)

iii) Repeat the above steps 2 times, changing the

Fmoc-AA as required

iv) Piperidine/DMF

v} Fmoc~(S)-0-Me-Phe(2-R-6-R")-OH, DIC/ZHOAUNMP/DMEF (1.1 eq.)
vi) Piperidine/DMF

vii) Fmoc-Thr(tBu)-OH/HATU/DIEA/HOAYNMP/DMF (4 eq.).
viii) Piperidine/DMF

ix) Fmoc-Gly-OH/DIC/HOAUNMP/DMF (4 eq.)

x) Repeat steps viii-ix 2 times changing the Fmoc-AA as needed
xi) Boc-His(Trt)}-OH/DIC/HOAUNMP/DMF (1.5 eq.)

xii) DCM/HOAC/TFE (8:1:1, v:viv)

vi) Speed-vac/Lyophilize

Y
o, 0 ﬁo 4o O 0
>r°wr“¥ﬁr“fu’ﬁrnz ! L,
(,)\l{- O/( o) A9 o) o O o
d.ﬁqN\ ;%\o ’+\ T<

OQ
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. R4~ a H OCM-NEt3+(C032 )o.s HN TFA- +H3N N NH2
HZN NH2 0 = THE+0.5%IEA O NN Rsa ~I Rsa R3a R3a |~

W@ 420 AN O OO O ~Oy NI "N-N ""A N N-N Neq/NS20b5/023076

HH/., 0H/,, 0 HOOOOO-YON-C+ + N 1.

97.5:2.5 TFAITIS DIC, HOBt 2. Purification 9:1

CHCI31IDMFF R3/ /1 Re R4/ \ RRR OHO0O OOOO0OO

H2N~NN NN N N~N N~N N~NI HOHO "OH--""OH 00N

3N HOP@oBHdNreREIar KHoRe&ioR, pRase HragmeRtRToupd ingp reaction.

R3a, .and R6a_are represented t-h pde_ chai
descF%ﬁé& Fﬁaﬁgﬁﬁﬁﬁageﬁﬁ Eﬁéfg¥W§§ %9% gpbgbﬁqégle_compound
£oyRbResins 10drEDeialisno and da anghegd 181r epresenifed dmpounds

Formulas 11 and_IVa using Suzuki _coypling in, . ,
igokyuii 8¢, 96-well plate. ~The following description (shown in

Scheme 10) applies to the single-compound case, but is

entirely analogous to the reactions performed in the 96-well

. plate.

The TFA-salt of the dipeptide (0.01 mmol) was dissolved
in 0.25 ml THF containing 0.5% N,N-diisopropylethylamine in a
1.5 ml'glass vial. Macroporous carbonate resin (MP-carbonate,
0.03 mmol, Argonaut Technologies) was édded to the wvial. The

vial was capped and agitated for 2 h at room temperature. The

"solution was filtered, and excess solvent was removed by

evaporation.

A solution of 0.15 ml of 9:1 chloroform/N, N-
dimethylformamide containing the side chain protected 9-mer
peptide C-terminal carboxylic acid (0.008 mmol) and N-
hydroxybenzotriazole (HOBt, 0.008 mmol) was added to the vial
containing the dipeptide amine. Diisopropylcarbodiimide (DIC,
0.08 mmol) was added in a solution of 0.05 ml 9:1
chloroform/N, N-dimethylformamide. The vial was capped, and
the reaction was stirred on an orbital”shaker at room
temperature for 16 h. Remaining solvent was evaporated from
the vial.

The ll-mer peptide side chains and N-terminal O-amine
were deprotected with 0.40 ml 97.5:2.5 trifluoroacetic acid/
triisopropylsilane (TFA/TIS) for 1 h. The remaining solvent
was evaporated away, and the ll-mer peptide products were then
purified by HPLC, using a CH3CN/H;0/TFA solvent system, and
triggering effluent collection by the detection of desired

product mass.
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The bel ow exanples illustrate the synthesis of severa

Frnoc-am no aci ds anal ogs represented by Fornulas |1
wapabcoyes7 89 WO 2006/ 014287 PCT/ US2005/ 02307 6PCMOBBINS/023076

were then utilized for the solid phase synthesis of

11- mers and ot her peptide anal ogs as described in

Exanpl e 1. Exanple 1@ emaiot hesi s of R
Frmoc- (S) - 2° e&%yl ‘E“Fﬁ%iy bi phenyl al a h&h
' Et -

[ Foc- %S) 4 -Ove)]. The fgl | ohiwty Scheme 11
descri the synthesis of Fnoc
(S)-2"- yl - 4" - met hoxy- bi phenyl al aniseZ 10 Schene 11

1. n- Plo PCH BB2NeBCOmBu) 3 O BuLi O

T%Agw}e% A5 NHG 0 INOL Br g e Br THE B
%HO Bl OH 0 OHreows»e@OR2CF3 Pd(0),, K2COB

(CF3SR)24 Tol uenel THF/ EtOH/ H20 B BgeN CO2CH3 BoeHN

CORCH3 O/ OH 0. 0- 1 N NaOH MeOH BocKIN/CORCH3 THE

BocHN M 0- 1. HCQ gas/CH2Cl 2 2.

Frmoc QSu/\NaHCO8/ THF/ H20 FriocHN CORH4L. )

BoRL Y/ osi ne-0-triflate. To a &1 41 on of 25 g (85
mol ) B Boc-L-tyrosine met hyl 15 ester, and 36.25 g
(339 mol, 4 eq.) of 2,6- Iut dine in 200 nL of dry

DCM kept at -40 C under S ad sIomAy 47. 74 ny
(169.5 mmol, 2 eq ) of trm mnhyd |de in DCM 100

m ) ovg kN sol tH s red at -40 C
}ij@%»Jgd(<f

) OJ;; O
O K B

1. 97.5:2.5 TFA/TIS
O DIC, HOBt 2. Purification

9:1 CHCly/DMF Rs

//,
N T OH
« ! HO™ ~O =
u I XJ_RSa
Rea
R,R"=H,orF
Ra, R4, Re, Raa, and Rg, are represented by
the side chains described in Formulas il and
IVa.
B. Approach B: Synthesis of Fmoc-amino acids analogs

represented by Formulas II and IVa using Suzuki coupling in

solution.
The below examples illustrate the synthesis of several

Fmoc-amino acids analogs represented by Formulas II and IVa,
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hours. HPLC anal ysis indicated that the reaction was

20 conplete. The reaction was quenched by addition of
wQ@0onk14087 water. The |ayers were separated, apdr/ubm®o05/023076

organi c layer was 90 WD 2006/ 014287 PCT/ US2005/ 023076

washed with 3 x 200 ml of 1IN HCl, 200 ml of saturated
wN@%gC%ereZQQeﬁluQElW@b@rf@Bdtﬁgosﬂllafphéb@esyﬁﬁhe31s of 11-

organic |layer was dried over magnesium sul fate,

merSt andd OshETdPEREiFs RaawBIs0asqRrECTRREEr dae ExRBRGEt 1 -

as ared oil. It was subjected to 5 silica gel flash

chromat ography (300 g silica gel, 0 to 50% EtOAc in

hexanes gradi ent). The prdﬂunﬁimnmﬂnlnlng fractions

wer e concentrAted in,y ve thetoe5|rgdq

Mo ( )

2- EthyI'4 thhoxYFﬁsgnygpoggﬁlg agtd4: -8meMpt hod A A
suspensi on of nethyl™ TTi pnenyl phosphoni unbr om de
(199 Theg fol.legg ngpl Schemelr il TRESCBDDe R thgasyipsds of Fmoc-

g . 0 ReButyl 1ithium
%265 %t%%14é5 W%Eﬂo%g %E%P%gyégﬁgﬁ was added slowy
over 30 min. and stirred for |hr. 2 Br ono- 5- net hoxy
benzal dehyde (100 g, O0.465 I n dry THE (300 m)
was added slowly over a ngggBLo?lso mn.'After the
addition, the reactlon 20 m xture mas st r-gued foL 1
hr, Petr ol”a'g’l'ham her (2 LpwsaRs added and PREEYseact ? on
i X{UT @ WesS—Stwr i e r—$@——add|t| al 30 m~ T E:L/
react i®n mxfure was PilTered over & silTH¥a gel Pad.
The pad was washed with diethyl ether. The contBi’ned”
organi ¢ washes were concentrated betoow 30 C 25 and.t he

crude Blcte purifie 0:69)- 12 S|I|capg%ﬁ#ma
chrogggggrap%;ﬁgékng 100 pet et he va T
Ofbery” ~Q6kcHy as pal e ye@iN"O okqu|dnwf\a+-Blpyr|dyl
(24.3 g, 0.15 nol) and 2-bronp-5- nethoxystyrene (65
g, 0.31 nmob) in ethyl acetate (§20 nml) 30 were cool ed
to 0 9CJl _the solutign was purgegd and 10 % pal | adi um on
carb (16. 2H§£J%%ﬁ_4@ was ed under a stream of
NS gel. The mraction m Xture was stirred under 2 kg

pressure’in a Parr shB¥8Y %8¢ 3 days under hydrogen.
The reaction progress was nonitored by HPLC

0.
1. HCI gas/CH,Cl,
2. FmocOSu/NaHCO5/THF/H,0

FmocHN CO.H

e ylalanlne

1. Boc-L-Tyrosine-O-triflate.

To a solution of 25 g (85 mmol) of Boc-L-tyrosine methyl
ester, and 36.25 g (339 mmol, 4 eq.) of 2,6-1lutidine in 200 mL
of dry DCM, kept at -40 °C under N;, was added slowly 47.74 mg
(169.5 mmol, 2 eq.) of triflic anhydride in DCM(100 ml)over 30
minutes. The solution was stirred at -40 °C for an additional 2
hours. HPLC analysis indicated that the reaction was
complete. The reaction was quenched by addition of 20 mL of

water. The layers were separated, and the organic layer was
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35 The reaction m xture was filtered through Celite

and the filtrate was washed with 5% sol uti on of
w@oeioassi2zem 91 WO 2006/ 014287 PCT/ US2005/ 02307 6PCT/US2005/023076

bi sul fate, dried over sodium sulfate and concentrat ed

below 30 C. Yield: 60 g, 91 % as pale yellow |iquid.
wAs$aKULH QR @fx42bb°HQ 3fetiRyhcani 30bemi94r9salutdfed Na2co3,

mol) in THE (900 m) was cooled to -78 oC. n-Butyl 5
prtmﬂuqﬁ(@ageWiand B§O0npm}: aésbaddoed dEbpwesganict hayer was

G54 BIDLELLS oSS, 193, SARLLTER b B Bhcuo <o

gaddedhel evluyle proddB8tofs EhEedoohnngIhawasmeabnennéédto
the reactigon m xture was al Ioweg to warmto O

SIA4CauBRinEd Rt RPTOTE SIRERYYT SEAPoR! CLacrd Helo Beto 508
EEBﬁcoEﬂaﬂbﬁahéﬁePr$@§en§Fpar@h@dprEBGCEQHgﬁH§15§MSrfractlons
was extracted et hyl acetate and the conbi ned
wergaQDOCaneagedene vashedtowsiebkchaedgadred compound (27 g,
ncen t Si obtained was stirred in
7g%tyéfgd? gor 39 ElES $Egdsolld obt ai ned was 15
flltered and drled under vacuum Yield: 65 g, 82 % as
a wite sglid b, thhod B gsee Schene 12). To a
m xt 6FEEBELZAENES : AsEd- 98 9% 20
pure, Fluka) and K2CO (283 g, 2. 05 mol) in dry
acet 500 m ) was added nethyliodide (290 g, 2.05
aﬁol)ﬁ—iﬁeg—geactlon m xture was transferred to an
aut o8l suergndionepfuxethyl 7oiplepyvérhpghhonThmbromide
(ﬁﬁ@cg'gn ﬁ‘ékgrﬁoﬂ@slnfakge@ﬁﬂ i Boeugh) a,5el HhegRadsor
was washed acetone and .t he conbi ned
lplmﬁpaténgnﬂoﬂé§ﬁe§°mépe ca@HtratiddEh i (P et

owassdmgsolzedsln PeMitibhi ewad aaaadeyaewnﬁtedeto3o min.
0 % S_a romn

dryness. 0g
PRI ERRSEPE 150 o2 B aRYsonBrT ARy Pensdiiényae (100
gl\- br. dabsmod) niini dey BBF( 720§, mD) 4waBI ?ddadasbbwhytovée a

pbtibl té@r%%ahr edefol &ehadafégaﬁda{ehea% 5%:

reaction mxture was concentrate el ow 4 the
migsygewabt aFhsgedasorr tdhssoPobrol AUmCERhaRrd (2 L> was

aaagaeaaa thBerbhbtiahemMRBurE0NEENEE atedaandrt .
gro uct Ta§opur|f|ed b¥efract|onm

ditiona min. The action mixture was filtered over

2

a silica gel pad. The pad was washed with diethyl ether.
The combined organic washes were concentrated below 30 °C
and. the crude -product was purified by 60-120 silica gel
chromatography using'iOO % pet ether as eluent. Yield:

92 g, 90 %, as pale yellow liquid.

2,2’ -Bipyridyl (24.3 g, 0.15 mol) and 2-bromo-5-
methoxystyrene (65 g, 0.31 mol) in ethyl acetate (650 ml)
were cooled to 0 oC. The solution was purged and 10 %
palladium on carbon (16.25 g, 25 %) was added under a
stream of nitrogen. The reaction mixture was stirred
under 2 kg pressure in a Parr shaker for 3 days under
hydrogen. The reaction progress was monitored by HPLC.
The reaction mixture was filtered through Celite and the

filtrate was washed with 5% solution of potassium
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35 distillation. Yield: 35 g, 43 % as pale yellow
[iquid. The 4-brono-3-ethyl anisole was converted to

wo b@coonsespondi ng boronic acid as descri bed por/etoh®ck3076

A. 92 WD 2006/ 014287 PCT/ US2005/ 023076 For the
pur pose of reaction scale up, the conversion of

bﬁs@&‘i@t‘é' etrtiyda m:e&o Ir?@(jtiﬁm?sﬁlfnaééam Ig@nwd@m(;@m'se@ )
aci .pe acc e [ a i gnar c
HRdEHod D roo SEEERD, b Font Dt 871 ds hpERar e Mo b i E
react e loft ibnbodmd-Breiroy3 -atihyd] endistdd eMf 9@1 gl éq.437
mad ) I‘H’:gﬁfy"' 9‘6‘6‘9%&t}y Ja%a%to'o‘i%d‘)ftot he g %%,“' Ryl

8r nt er ne W thtri-n-but

T2 G G5 SaIEeaNi bed PRt KAGDN, SE0 At e same

t LA @da@u@Pe0 st@idliny MRS BB £J2G0nBLtB(GH) 2¢.
93 WO 2006/014287 P /US 005/0 3076

Tﬁﬁo?‘F@) } _ 5&h§ﬁ§13W?ﬁlﬁgded slowly
aBoc 78Ty s iTher @doﬂllﬁjlgaﬂﬁt(t‘ﬁida@, r@mbSed| Jchien réiaytion
t.ol ueney%poo ]gloélbe %Og)%r %%368)0:“ 1%7 J vv| t h Qlletnr gl%ginguth
1.6l merWhZoEnhylamdN@tth@xpCpheﬁwebmr@@m%dla&e@s@as

I r ' I rged for
Pparired (s he Mndeafil BGer0 Rl MhitiRia ML

efBivL acet@dfoand Xbe mo;nb&ﬁ@dmlzg@mg HoY SkiSr ¥ ex§d¥@shed
walkth 138 e agid %nd@r?ttrﬁrt%dﬂla@h@e&*e%ddh@ YR Gneid ras

r for e 1Q reacti ure S .
SLOCER it S TR 0T uhOaT bR Gor e s ined was
fdilsealede dinidn AW Lindelr) vatienor Jarild:| &peg, BAS %, as a
w\pﬁ%lée% i:th 10 % sodi um hydroxi de solution, 15 % of
citric aC| d solution, dried over sodium suI fate and
concentrated. The crude product was purified by

100- 128+ nba BSRke¥ Igctniel1 2G0l urm chrormt ography W th
10 % of ethyl acetate It%ﬁp eno Y| eI 50 @, 65

% ag‘oaayg]qx&}&re of 3-E .4 mo 98 %
pure, Fluka) and K,CO, (283 g, 2.05 mol) in dry acetone

(500 ml) was added methyliodide (290 g, 2.05 mol). The
reaction mixture was transferred to an autoclave and
refluxed at 70 oC overnight. The reaction mixture was
filtered through a Celite pad. The pad was washed with
acetone and the combined filtrate and washes were
concentrated. The product was dissolved in DCM, filtered
and evaporaﬁed to dryness. Yield: 50 g, 90 %, as a brown
liquid.

3-Ethylanisole (50 g, 0.3676 mol) and N-bromosuccinimide
(72 g, 0.4 mol) in acetonitrile (1 L) were stirred for 8
hr under dark at RT. The reaction mixture was
concentrated below 40 oC and the residue obtained was
redissolved in CCl, and filtered. The filtrate was
concentrated and the product was purified by fractional
distillation. Yield: 35 g, 43 %, as pale yellow liquid.

The 4-bromo-3-ethyl anisole was converted to the corresponding

boronic acid as described in Method A.
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liquid. To a mxture of the nethyl ester of

Boc-(S)-2'- ethyl-4"'-nethoxy-bi phenyl al ani ne (60 g,
w@®2a4614781 ) in THE 20 (450 ml) and met hanol (B81/0E3005/023076

was added sodi um hydroxide (24 g, 0.58 nol) in 85 n

of water. The reaction mxture was stirred at RT

over ﬁb@htthfc Sﬁﬂﬁ:@&tsfeatéﬁd mddlhﬁl rsﬁi&ll@mp vva:smﬂi <S<Smlré(ﬁ§ilon

i.n yater and washed _w t i,et et.her
ofqubohEindyerefik A £8 i S gty Bhfnic
aciith imeyachel andompl i abedd wsiitnly a hgtrigmatrdt methbd. Such

ct . sh rine, e odj

v A ol ot UrphrBC L Uyang, oy
rgacEapsr o 4 - kpnqcanuq—cB ethyl anlsole with Mg 1 1l eq.) in

ﬁ@c (%blzoweahyby4 r8BEROXN - bbpheayd al pasnee {Be gSrlg?IQard
was .di ssol ved iin dry DCM (1 IJ%E? n]g?dr
IREE TGRS g ihted S RTHGHIS hO! THESVE Rk @
debtaibed inwadMethbtierned and dried under vacuum Yiel d:
46 g, 100 % To the free am no acid hydrochl oride
salt (30 g, 0.089 nol) in THE (700 mM) was added
NaHCO3 (29 g, 0.358 nol) in 35 water (240 m).
Frmoc-OSu (30 g, 0.089 nol) g@snRdgded portionw se over
a period of 30 min. The reaction mxture was stirred
overni ght at RT. The THE was renpved under 94 WO
ZUOG/ 014287 PCT/ ©@S2005/ 023076 @acuum and wat®r (2.0
was adedl. Tha cl ear geguti wasB(exiBupcted W th
er to-re1'l'ov I Mput-t e he agtesus ution
aCl dKf0d t oA P and extr W th ethy
acetate. The organic |ayer was shed with wag@i)> and
brine, and was evaporated to dryness. Yield: 37 g, 80
% Exanple 11 Synthesis of
(2S)-2-(((9H Fl uoren-9-yl ) net hoxy) car bonyl am no) - 10
3-(6-0-tolyl pyridin-3-yl)propanoic acid hydrochl ori de
[ Froc- (S)-4-(2' - et hyl phenyl ) - 3- pyri dyl al ani ne
hydrochl oride]. The follow ng Schenme 13 describes the
synthesis of (2S)- '
2-(((9H-fl uoren-9-yl ) net hoxy) car bonyl ani no) - 3- ( 6- o-
tol yl pyridi n-3-yl)propanoi c acid hydrochl oride: 15
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Schene 13 ~ /I N o-tolylboronic acid, \ Br potassium
carbonate, Br N 1. nBuLi in hexane (Ph3P)4Pd (0),
wo odogeneg7 ref | ux, 15h -740C, 45 mn 2. DVF, - 40pQ/184905/023076

48% HBr HO' . N NaBH4, ROH | N PM N HBr Me refl uxed
for 64 h 0-5C, 2h OHC Br 1. Ph2C=NCH2CQO2t Bu,
30GAF -zanéhh eayl-reth cbhiehenidianaine .

3fﬁgbﬁ§er$¥ﬁ§§3 O s i ah e o ds gy 30 oy
t6laené5??PPtm&¢rgﬁbdpﬁrgE?DQGEnéNaﬁgﬁBWﬁggﬁggHEbH%%er
<Gubre o 672k R L 200 HERE §38er RRsCeReR,
feinweldl byCerBtMyl- EHM@HNO@@EPBBnS?&MQeenQE woid (36 g,
290ﬁ69%4§ﬁ5 EEE/PéagQZ Qz%g%ﬁuré was ﬁurg rn&O min

I ne 0O an argo ?—e
uObRBUBLEEOSFDr 1 JABFPOU 46 (8 91 RagRf BPL). ethanol

§Obrﬁmp anHO@HPyrMdbnﬁlande§§6aﬂﬂeﬁ3a§a tHEOkeatcQon
[_.bor on acid in 8 nL 5_tol

o-t ol e a d
mﬁgi’hﬁﬁ ‘HFSZhﬁﬁgéE}eaﬁs lggdl%ﬁ’ﬁﬁ} b%q'fa‘f%ln%vafso a géﬁ
rﬁgctﬁoﬁSﬂlﬁﬁnke @aBlcegrentrheedakndfkr vacuum and the

LFREPURSPHS BERADEl B HEy [hoor B7CL AR, BHRMGE, Yager
wsstwasbedewuuh mﬁdérsadggm hydregifde $héutéaatiéﬁ tas £

c999heda&9daeglaeabhtlaeggdbeba@eeoa@hﬁrsam@aﬁbcﬁﬁa The
[ayers were separated, and the aqueous

C@RFPBEFéHeénCEhﬁDFéuﬂFtHr°§P€ﬁcwa$hEu69ééﬁﬂcb¥xﬁpa&?9‘
méBhesE0NBaNgd]l dblafinO¥BFomatography with 10 % of ethyl

acetate in pet-ether. Yield: 50 g, 65 %, as a yellow
liguid.

To a mixture of the methyl ester of Boc-(S)-2'-
ethyl-4'-methoxy-biphenylalanine (60 g, 0.146 mol) in THF
(450 ml) and methanol (85 ml) was added sodium hydroxide
(24 g, 0.58 mol) in 85 ml of water. The reaction mixture
was stirred at RT overnight, concentrated and the residue
was dissolved in water (100 ml) and washed with diethyl
ether. The aqueous layer was acidified to pH 1 using 20 %
citric acid and extracted with ethyl acetate. The extract
was washed with brine, dried over sodium sulfate and
evaporated to dryness. Yield: 55 g, 94 %, as colorless
liquid.

Boc-{S)-2’'-ethyl-4’'-methoxy-biphenylalanine (55 g,
0.138 mol) was dissolved in dry DCM (1 1lit) and dry HC1
gas was purged at RT for 6 hr. The solid product obtained
was filtered and dried under vacuum. Yield: 46 g, 100 %.
To the free amino acid hydrochloride salt (30 g, 0.089
mol) in THF (700 ml) was added NaHCO, (29 g, 0.358 mol) in
water (240 ml). Fmoc-0Su (30 g, 0.089 mol) was added
portionwise over a period of 30 min. The reaction mixture

was stirred overnight at RT. The THF was removed under
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magnesi um sul fate, filtered, concentrated and dried in

vacuo to give the crude product as an orange oil. 15
wdazobMiqest i on by silica gel chromatography (7:BCTE5R002623076

hexanes) provided the title conmpound as a yellow oil,

666 ngy, 84%yield. 2. 6-0-Tolylnicotinal dehyde. 20 To

vacsiun hed seltetd q2 .of L)2wary adideidhe Tmomea&ormqulrtdon

950 ) TH d t
eG4 B398 L TR T b1 SRBYoheand EX T e, 38
agrusious] s lagy ooy vass agiidifiled tonmpér dt @rnei_ eott ralcitedewi th
el 1rb§%t§nge gloggaﬁll'gg e % %%E%@ %i&%FW%Qer

ich 25 becane reen after After 45
5 apd prine;gagf was| EVPPQré&FdoﬁoDWWSaddé’deéﬁd t3ﬁe9r
gbeaction allowed to warmto -40 C. After 14h, a
bri ght orange solution had forned. The reacti on was
guenched with 10% citric acid and the m xture stirred
rapidly for 20 min 30 at r@Qmdedperature. The
resulting bright yellow solution was extracted tw ce
S theRiGARE TS lordrant OH Sdiucrsns Ivatle Immmamqradlammo) -

[Fmoc-

PCT(QJSQK)O@/ O-&Eilﬂfﬁ/lpltﬁr@rme{t -\m&wmélaedmy rsydnmlgﬂilde]
chronato aphy .usin et hyl _acetate/ dichl oronethane
(1: 249 Oélﬁaﬁflg( -heme 11%) ERFEBLRRMA) Fheo Ymidisfis L (25) -
ngl(gH @@u%%e§49cylgge§h )cg%%bﬁyﬁhﬁlné 33 (6-0-
o- Tol yl pyridi n=3-yl ) et hanol. To a sol utlon of
tstel&'loygl(isnﬁ;s -IAd by ophneig- ap@ﬂthrdcophﬂ;atrdéleyde in 19
nmL of ethanol at 0-5 C, was added 287 ng(7.5 mmol,
1.4 eq.) of sodium borohydride. 10 After 2 h, the
reacti on m xture wasSghemeH8d wi th saturated sodi um
bi carbonate sol ution and, after 30 mn, partitioned
bet ween di chl oronet hane and brine. The organic

extract was dried over nagnesiun1su|fat and
concentr 'to give the indicated t as a
col orl es | _A5 oil , o-tdiylbbEonig acidl 00% i [l T

r =

potassium carbonate, ..
(PhsP)sPd (0), toluene,  Br 1. nBuLi in hexane
reflux, 15h -74°C, 45 min

2. DMF, -40°C,14 h

B v@/@ Cp
_NHBr), 8% HBr NaBH,, EtOH "
Br

15

refluxed for 64°'h 0-5°C, 2h

1. Pho,C=NCH,CO.tBu, O-Ailyl-N-(9-
anthracenyimethyi)cinchonidinium
bromide, 2-t-Butylimino-2-diethylamino-1,3-
dimethyi-perhydro-1,3,2-diazaphosphorine
CHqCl,, -78 °C

2. 15% citric acid

3. FmocCl, Na;CO,, 1:1 THF/H,0
recrystallize from CH,Clo/hexanes and
isolate mother liquors

1. TFA, 1t, 5h 7\
I N Flhoe = N
=N e 2. 1N HClether Ay NHCI

COH Mé

FmocHNY CO:tBu
98% ee
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4. 5-(Bronmonet hyl)-2-o-tolyl pyridine hydrobrom de. A
solution of 4.49 g (22.5 mvol) of (6-o0-

wo oboglopiesi di n- 3-yl ) met hanol in 75 nL of 48% hyPeDDEDNG/G23076
20 acid was heated to ref lux for 64 h. The reaction
m xture was partially cooled and excess hydrobrom c
1aci dswagombenpvedohylpgetdindi.stillation (110 C @2
Torr)untiT a tan solid residue renained in the flask.
Di st TPl &P 8A9°RaBUEdPAi 880 aVaGyRk§ca SLEFGY REHPE Met
§r§@ Bh@@?do%5SDBEWﬁ802LESd@b§E&bhﬁ%'QBdaQ@%fﬁbU%3aQq
t e vacuum punp. he solid residue was slurried

moioét hitl. Oeehien, oﬁ|Bferedlyébdrdnuedaandenna8nnﬂr@gen

t oduct , 95% 30 5.
<BILFR KRR 61 75 B4 ki RHEOHS! SRERMI SR gopats, vas
atigeyl RYr ingi e3ezb)ﬁﬁ@manoab¢ eqfOo& skitkaRdsMicxktiure of

800 nmg (2. 33 nmol ) of
PhBRYABRESRPLNED- BaﬂéP9PBVr|d?H€ KeAESBPBNTAE L UEEo WaS
okl 200CLOLIAETBTAUB205LA2E0(8 Brd3aREPkneh Gt
I'valent) tert
t@drpﬁénylnaﬂbylenganlﬁoﬁa&éthte ahe téactgohOwad3cooled

|, .0,1 equivalen
“BaphyE Lk B PRF REeh PrbERy RS BERBRoni dRf: dAvers were
sbpaprhded Nadd Fheohgdbelikonayeihareratted8ohce HBHQr with
argon was added 1.687 nL (5.83 nmol, 2.5 eq) of
EQOﬁCbut?h?npﬁeaeleuéﬁﬁyﬁaﬁﬁnwerescamhépﬁ9b-é@#ﬁ9dp@er
a ho e [
mpodeSh°CARRAPRIPELIERRLE, Hoflkhny SRRl BRica in
vakhowed gmvmathetorudeoprbdupEraBuaa pmasgkupilhe
m xture was direc fled b i C I
PR GHGEbSPaPHY SStibRePRYl ChECBREOUFaPEK o7 oSnbrHaHy
hé%aﬂésas ebyaaba( bn¥ t9teA c6RPUIANR, akO0adi¥e1bano®il , 666
%O@%yld(j 6. (2S)-tert-Butyl
mg,(@égkwﬁﬁééren 9 15
yl ) met hoxy) car bonyl am no) - 3- (6-o-tol yl pyri di n- 3-
yl ) propanoate. To a stirred solution of 1.10 g (2.33
2nmol peb-ta5yint eotibailgkhyde.
2- (di_phenyl| et hyl eneam, no
Lol VEBy S ELEY SRPRILOS) 0B 185 0na of ¢ theERBPYPoom 20

cbRpBehat uoesongdrs1 pi gonawas2 addat) 2uf86r JatddnS4t mmhsc

was added 220 ML of nBuLi solution in hexane (2.5 M, 0.55
mmol, 1.1 eqg) over 5 min, the temperature not allowed to

rise above -71 °C. A light green solution formed, which

became dark green after 30 min. After 45 min, 49.4 uL
(0.61 mmol, 1.2 eqg) of DMF was added and the reaction
allowed to warm to -40 °C. After 14h, a bright orange
solution had formed. The reaction was quenched with 10%
citric acid and the mixture stirred rapidly for 20 min
at room temperature. The resulting bright vellow
solution was extracted twice with EtOAc. The organic
extracts were combined, dried over MgSQO,, filtered and

concentrated to give a yellow oil. The crude mixture thus
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6.5 equivalents) of citric acid in 9 nL of water.

After 20 h, the reaction mxture was diluted with
wowadoen14287 nL) and washed twice with ether (10p@l/ps208he23076

aqueous phase was then brought to pH 9 with solid

sodi um carbonate and 25 extracted twice with

olhteinedomaish pneifikd thiyclidneseblkkanehexiaachsapdre using

c ined, dried, with sodi un1su|fate and concentrated
e?%@ ré§&FﬁFﬁd gichlggeomgtieney dd ;24 ) 18Sne l9pnfE End
10r eaf ed1Wrhl) , 78 gkv%fwth%)§8§hHU‘%@I@Qﬂ%he°§0|9b'9nmg

and then 703 ng ( 1 equi valents) of
9Q%fyu@dﬁenylnethyloxycarbonylchlorlde at room
tenperature. After 14 h, the reaction mxture was

extracted twice with dichloronmethane, dried with
3sodi ys-suithaiepyliktiaredylgaaeianbat.ed and purified by

98 WD 2006/ 014287 PCT/ US2005/02307/6 chronat - ography

on siPi @asS§értderngfetni’0 dcdpaté/ BMERY oPEMETRane
t@l 1%hc@%1ﬁ5ﬁ@@hy@% §nxl§0mﬁnbfcgkﬂgﬂbl LR gl¥eoc yas

orless ol 2 g, %o yi el d. Recrystalllzaflon
aﬂd@d\267nmgdﬂ 5.mmslheiaﬂesﬂdochﬁosodsumaberphwdrdée a
ite.soli 287 . _The ther uor s
AESREcA: Pat B § B BiPRe R Lk RoF RO SRAPES BafPd, ¢ he
shittilrateangedidm ¥i8afBonb8% sylaktdonCantgl alflPk€ 30 min,

anal ysis (4.6 x 250 _mm AD colum, 38:1:1

PREBLEAGDAE: RehweeBt AARBLORSMEERaRE 2NAL PRiLRSH | ofRe10
d.,98% 7

o Ia LS PR TSRCH taren ooyl Fyer naRs st Bans airss) 239

cpbecentobykedytbdgnv8- yhepinganetedapirddhytr eashkorbderlAss

| 9 mmol) of (2S)-tert-butyl 15
032 ?%9@@fﬁuoi8§g 9&% thgzg)la?bogylén1ﬁg) su(% 0-

tonIpyrldln 3-yl)propanocate in TFA (5.0 nL),

protected fromthe atnosphere by a cal ci_um
4chl opdBremppeghyly rAgo- Fqulmysléﬂnﬁrhmdﬁpbrﬁmhde

t enpgr r _hgugsogh tengiyture was
concgn?Fg?géE?noggguoga§ (%gsgtﬂﬁ gobgo C gnd t he
tpéyglbyrndioranygé) methaaeldnssﬁﬁvmﬂ ph 48%nhydnbbebmec
ol.ution M [ et her

aﬁaéeH?STHSaESSu% agihrt51§o§ Rias FlF%?%Blaﬂdm1Xture
w&ﬁsbaﬂtiaﬂuy @bb@édt@ngléﬁcéb§ Hﬁakbbﬂoﬁﬂﬁpééﬂd wesa

t
remgvgd by vacuum distillation (110 °C @ 2 Torr)until a

tan solid residue remained in the flask. Distillation
was carried out using a large KOH pellet trap placed
between the distillation apparatus and the vacuum pump.
The solid residue was slurried in diethyl ether, filtered
and dried under a nitrogen stream to give 7.38 g of

product, 95% yield.

5. (28) -tert-butyl 2-{(diphenylmethyleneamino)-3-(6-o-

tolylpyridin-3-yl)propanoate.

To a stirred mixture of 800 mg (2.33 mmol) of 5-

(bromomethyl)-2-o-tolylpyridine hydrobromide, 689 mg
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powder, 1.65 g, 100%yield. 25 Exanple 12 Synthesis
of (2S)-2-(((9H Fl uoren-9-

wQ k)oami428xy) car bonyl am no) - 4- ( 6- br onopyri di n- 3pgT/Uproope3076

noic acid hydrochloride. 30 The follow ng Schenme 14

descri bes the synthesis of 3-
(X -E3Hdador én-09-aeguivetlieamt) cefr hemt-donitnyd) -23- ( 6- br onopy

(r'.dié’,réé;%-i %I )]Eé%panoi.c e;ci d.h dr%%#eﬁ-éllllﬁ%r(ol\/@%m%

ON-1b refi SAdQ @int ) mMode oBra 1Ny 1ANBN.S -Galth ra@fdnmekHyr 1) 1.
Ph2C=NCH2C2t Bu, O Al | yI'-N-(9-
RdeHpime fpomdidecionildi MumE Briehilesomethane at -78

0;,2=d
IR iy R e L e e Bl
22 t -ba%ydiimino —aeldd e3hyRaod Go,- INa2a80Re thyll -Parhivideo -

ger t.allize f CH2Cl 2/ h xanes an i sol at.e not her
q%%%ﬁ%s°#%8ﬁ%nW%m@ﬁ@mPWWNWm

wGEyHtNrH@H HEVEY20 ° €6t 9860 Rean&MPeEN £P026RYdlto warm to
2- Brono- 5- (bronmonet hyl ) pyridine. To a stirred slurry
reprm G egPergtuse. Gnrrﬁélt)l of Thesmithye- walsr dnrm‘wrtﬂm ne

3 ecrystal | iz
pﬁﬁ}q&eé By Sﬁqc%e I'n fggbm‘fggbgglg%{ 85)'{%1& et K orl de

bronmosucci nim rac
awasaaedddcncnamgmefthAhBN (1The meaellbant MEXKULE WAS

ce,wWth ar and vacuat ed and_set to
BIRHES L hReR 1 XPybAS Aeter L680ndn. PRE Pagaton 20
m xture was cooled to roomtenperature, filtered and

6L M€ (25)_tert-Butyl 2-(((9H-fluoren-9-

yl)methoxy)carbonylamino)-3-(6-o-tolylpyridin-3-

vl)propanoate.

To a stirred solution of 1.10 g (2.33 mmol)of (28)-
tert-butyl 2-(diphenylmethyleneamino)-3-(6-o0-
tolylpyridin-3-yl)propanocate in 9 mL of THF at room
temperature under argon was added 2.795 g (14.54 mmol,
6.5 equivalents) of citric acid in 9 mL of water. After
20 h, the reaction mixture was diluted with water (5 mL)
and washed twice with ether (10 mL). The aqueous phase
was then brought to pH 9 with solid sodium carbonate and
extracted twice with dichloromethane.

The dichloromethane extracts were combined, dried
with sodium sulfate and concentrated. The resulting oil
was dissolved in 10 mL of THF and treated with 7.2 mL of
10% sodium carbonate solution and then 703 mg (2.56 mmol,
1.1 equi-valents) of 9-fluorenylmethyloxycarbonylchloride
at room temperature. After 14 h, the reaction mixture
was extracted twice with dichloromethane, dried with

sodium sulfate, filtered, concentrated and purified by
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filtrate concentrated to give a yellow oil. Proton NWMR
i ndi cated that the m xture contains 53% (nol)

waoneackeed 5- et hyl - 2- bronopyri di ne, 43% of tPET/U$2002023076

product and 4% of 2-brono-5-(di brononet hyl) pyridi ne.
The m xture was 15 used inmmediately w thout further
CHIMRitcRIIGR o o1t 18d Lifcl @M MG ipgocsdyile. 2.

a@%&éﬂ@ﬁai Hﬂro&e&&ggﬂ'fﬁu§5?6a% eluant.dF 5,x &8 cm

yl) met hoxy) car bonyl am no) r ONopyri
cpllppropaneaige vel eod oxfliessed idi, X LUI0S 20k, 29h%owﬁe5d

br o ) pyridine omnally 26.4 mmol), 7.798 ¢
% \%%%FGM’%% %@SE‘@‘OS’/‘EO 3876 (26.4 mol, 1.0
h%ﬁﬁh%@V@ﬁE%ﬂoQEmeh%n@ubfbvgd@@'Bh%ﬂXEe solid, 287 mg.
met hyl eneam no) acetate and 1.60 g (2.64 mol, 0.1

T@&umot@&rrerltl}zu@ﬁrsowarrey pomcegtantnﬂacenptrmuye| pn
d m. _of dicghl nmet ha
GpRpBRU TR 13T, enechdeatolbotinty 028 Bomar®
yieﬁdeq)CbﬁraltHbuCyanﬂyeis (4.6 x 250 mm AD column,
3% i gtﬂ yl am no- 1 geth per hydro-1, 3, 2-
3 &pHEBERBF AET §Bp15 ﬁm#h@sr 8ABEREN InTky BiB RASW

rgtbgrggdggatga 6ghkoke7 h and then allowed to warmto
.room tenperature in situ. The reaction m xture was

then 10 concentrat ed, redlssolved in 75 nmL of THE and
trea
7

Lrealsd) Wk ShLEIGoRENdo (97) ALe

(exvraoclelpyrndda-s+{/h) pfhpanéié atld Hpareepanide.
extracts_were cqonbin and washed_once wth water (25

nL) . ATRRLYG4EBuSE 15- %?t9a&§slaem@oébnﬁfnéasénHGEFohghYl
2L @ (pbuBrMibhesobifgs) ﬁ@éh&ﬁg;?é&?ﬂ&ﬁ&famms aﬂ“?‘@“é

solutlon was used w t hout urther treatnent for the
tadxipysadinod-y3) ptSpaneate Bun yTFR- ($ (QHE) uopeot&cR6d

0 I aii no 6- br.o i di ns 3- .
b LA ARy 80 LtATS bR T ST S hbbbed ey ino
taddedlat osairseluat ofooh TelddratdZd . BorMBheo Ho@ds. The
equi val ents) of 9- fluorenyl nethyl oxycarbonyl chl ori de

r?‘ﬁc%ommb%‘ HHE YRS 25RO E e r B uYacuafderlags nthan
46 he rgactdih YW@ g ange 0il was dissolved in 10 mL

of ether to which a solution of 5 mL of 1 M HCl/ether was

added. The resulting white solid was filtered and washed
with ether to give the desired compound as a white

powder, 1.65 g, 100% yield.

Example 12
Synthesis of (2S)-2-(((9H-Fluoren-9-

yl)methoxy)carbonylamino) -4- (6-bromopyridin-3-yl)propanoic

acid hydrochloride.

The following Scheme 14 describes the synthesis of 3-
(( (SH-fluoren-9-yl)methoxy)carbonylamino)-3- (6-bromopyridin-3-
yl)propanoic acid hydrochloride:
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extracted twwce with ethyl acetate, dried with
magnesi um sul fate, filtered, concentrated and

w@roochied? by chromat ography on silica gel usipgr/esivgs023076
acet at e/ di chl oro-met hane (1:24) as eluant (12 x 25 cm
30 colum), to give colorless oil, 7.25 g, 91%yi el d.
Recrystal | ization fSchemesd i of 5:1
hexanes/ di chl or onet hane gave a small anount of a white
solid, which was filtered off. The nother |iquors were
101 WO 2006/ 014287 PCT/ US2005/ 023076 concentrated to

i%le_an anor phous white sgl™ the title conpound,
0, 62%oybstdcilimiahi ral B 'anal ysis (4.6 x 250 mm

AD col umABRESL: 1 hept ane: neth 3 ethanol as el uant
1 ni/nin fT6WTate) indicated 9 m%,?‘ A S Sl

2- (((9H Fl uor en- 9-yl ) met hoxy) clamkey b-asiykicazsiehfiamine-1,3-

br onmopyri di n-3-yl ) propanoi ¢ ac|i d !!-Pm#rb-m#*@heaphqéphorine

solution of 1.02 g (1.95 nmol) gadert but yl

2-(((9F+fluoren-9-y|)nethoxy)cam agmﬂqhqﬁh4@ 10

bronnpyridin-3-y|)propanoatei|1@$@ﬂ@3w&qﬂgwwmmsmd

protected fromthe atnosphere ibyo&e Beireljonss

chloride-fillegd,drying tube was tlrred at room

t enper atumn f(xmdwmmhmums The [re ctlon m Xt ure was

cent Natpe iHE o0 _at | ess Fha 35 C and the

restl témg orange oil was d dgsl | nSBeeal 15 of

di chl oronet hane to which a solution of 6 nL of 1 M

HC / et her was added. The resulting white solid was

1f11 £ 9L 80oAAdSURBIEoNLL 1 NEE hongl ve the titie

Exawﬁbeal%tSyneﬁesﬂaer 62810 320 g (60.0 mmol) of 5-
| uor en- 9- Xy rbon Ian1no)
m§t%%3 ELEFHVPﬁﬁﬁﬁgﬁ?%y?P %§§|§pf Pahon®odei @-5 eq)of
rByeyeehh 0nbdg N- bromosucc1n1m1de in 150 mL of_ carbon
[ Fnoc 2' -ethyl phenyl ) -3-pyridylal anine]. 25 The

tﬁérﬁémﬁﬁgl@,@h@ﬁﬁ addeds2PPbeg eheAEENt hethe pvéa¢)n
mng&ngbggu§ yglgi%%JQB P?§M)g9 ggngngnéggguatég énd set

phenyl propanoi c aci d
tbydebthkonnder 4963oMD 28060 194Q 8iPCTERIS20805¢ O230 76

mixture was cooled to room temperature, filtered and the

filtrate concentrated to give a yellow oil. Proton NMR
indicated that the mixture contains 53% (mol) unreacted
5-methyl-2-bromopyridine, 43% of the title product and 4%
of 2-bromo-5-(dibromomethyl)pyridine. The mixture was
used immediately without further purification for the

following procedure.

2. (S)~-tert-Butyl 2-{((9H-fluoren-9-

yl)methoxy)carbonylamino) -3- (6-bromopyridin-3-

vl)propanoate.

To a stirred mixture of 2-bromo-5-

(bromomethyl)pyridine (nominally 26.4 mmol), 7.798 g
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Schene 15 Br N N 2-et hyl phenyl boronic acid FnocHN
C021Bu  FnocHN CO2Bu tol uener PrOH/ H20 Na2CO3 PdCl 2

W@ BgB)28TFA roomtenperature, 5 h HCl/Et 20 PeDU§N05/023076

NHCI CO2H 1. ((S)-tert-Butyl 2-(((9Hfluoren-9
yl ) met hoxy) car bonyl am no) - 3- (6- ( 2- et hyl phenyl ) pyri di ne
(23 45 mpi9lpr dpdncavg.vallend sot iofr eccbrsd-Imuty 1of2 -1(dAphgeny 1

R PR B B oy Y a oy S 3.0 1 i

V(aa-ebftii) N 0Y-adi1F 13N (0 mepdReing 1kE h1100% it dni@inium
of 2-ethyl phenyl boronic acid in 50 nmL of

OPlﬂ? |1§’og10)c9p§ﬁololft lcdderpas thaged a5 -0 8ni’Copnger argon
WARIGR 39dIMARNBNG! R0 U @Neg)N e QATLEAR 1 imino-
m xture was purged twice with arg o1t and évacuat &t a
2t—ldéret112(4amg}n0(—a Bﬁﬂmmmylep@ﬁrh@/@moval ants) glf .

C ohex hospbhi ne) adi um (.1 1) c¢hl oride
oD SRR T Ve T o Hio RGO U AR 2
sa;rmrédarad_ —e\eae@afeﬁl.7meaﬁ@ptﬂéﬂ 8116wed bXGHER ¥8Sroom

heated at 80 C under argon. After 20 h, the reaction
LeMPEmeE Uigs 1cSditéd t FhFoBSRREEAPEr RLFtETaNHasaltheal | y

coaReaRtLated &gdlsgggg%etaapegpﬁﬂo e The gﬁa'@%%a

partitioned between acetate and water he

waghecuis rpkase iday 22e)gt)r aat éd olLce fneaeewi. t hAétb)tI
cetate. The or 2 006/,014287

P FORT00SPO5SHTEY ERFr dche GEPCTBHE FeiasdFrETRGYER

tiageesiym sehbat 75 hi)ter edeandgaaneepkiabedst Qegive

a brown oil. Purification by chromatography on silica
cQ@p19§ﬁn@n§tW?phed once with water (25 mL). The aqueous
extracts were combined and brought to pH 8 with solid
sodium carbonate. The agqueous solution was used without

further treatment for the next reaction.

3. (S)-tert-Butyl 2-(((9H-fluoren-9-

yl)methoxy)carbonylamino)-3- (6-bromopyridin-3-

vl)propanoate.

The aqueous solution from above was added to a
solution of 7.545 g (27.5 mmol, 1.04 equivalents) of 9-
fluorenylmethyloxycarbonylchloride in 75 mL of THF at
room temperature. After 14 h, the reaction mixture was
extracted twice with ethyl acetate, dried with magnesium
sulfate, filtered, concentrated and purified by
chromatography on silica gel using ethyl
acetate/dichloro-methane (1:24) as eluant (12 x 25 cm
column), to give colorless oil, 7.25 g, 91% yield.
Recrystallization from 120 mL of 5:1
hexanes/dichloromethane gave a small amount of a white

solid, which was filtered off. The mother liquors were
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acetate/ dichloronmethane (1:9) as eluant (5 x 15 cm 5
columm), gave the desired conpound as a colorless oil

wa 2@s/0042877% yiel d. 2. (2S) PCT/US2005/023076
2- (((9H Fl uor en-9-yl ) net hoxy) car bonyl am no) - 3-

(6-(2- ethykﬁhenyl)pyrldlne 3-yl)propanoic acid 10
FEEEB U S0 RISHIidE e GmorB®us wWhitee medlid ofthe

&&my|
2%5)(e(9l—|- I Uorén-g- yI )gﬁetst%gsx% cardbony halﬁar%o)HP QG 8Ppdysis
(@ b REY ppyen Gl y oA marien muasloa ).

atecgt ed fromth sph by a caIC|un1chIor|de 15
FHAEE &R ine RECTER ey e Heor B ire 2Pore

t wo hours The reaction nm xture was concentrated in
vacug at |less than 35 C and the resulting orange oi

dras 2di Hd&lﬂr&lwopie@rﬁewlt @amgeﬂ)gamqmml@mmb ) 6 3rl{ 60f

ting whi.te solid
droc lorld-'the

desi Aeciolmta@ucbfai azwlgu t(e . pamml 1038 (2S)93%ryi-Budy1l

zgﬁ??%‘nférle Ei 5%y P??beé&?’ﬂ&ﬂ}laaﬁpﬁé)'-" -46-
b2ofmbpl21akAYh- ﬁiWEEBQEMbEQ%nXE)@ﬁh'QBnOBmil)pEQBﬁegkgd

acid hydrochlorid
f[rpmo@h@syatmo[spﬁerét Ryl a4Caﬁf§tlhmxy)1|ﬂm§msiIE]-f3-llefi drying
tg%'t ﬁegfgﬂwggsflh%w LOHLAY.PEREM R 10 HSSRELDES thR.
r@a¢fdeh flinonen- Bayl Fortbaxyreadbdnyaruboht31£66s(2heh
ybL-4- 30 net hox henyl) yridine-3-y| propanoic_acid
Hyoﬁ:o ‘%o‘f}f‘%er es! 2‘0‘6%‘ Th3o763 M

o8CcherR1460MBhaBE to\whibh thglﬁUﬂ%h 6f E”HE"%ECQ%BU
FnocHN CO2f Bu et hoxyphenyl boroni ¢ aci d
HEbY aeher Prary pddedFA TRedossudt pngowhitenpel aduwas 5 h

filtered and washed with ether to give the title compound

as a white powder, 845 mg, 86% yield.

Example 13

Synthesis of (28S) 2- (((9H-Fluoren-9-yl)methoxy) carbonylamino) -

3-(6-(2-ethylphenyl)pyridin-~-3-yl)propanoic acid hydrochloride

[Fmoc-(S)-4-(2'-ethylphenyl)-3-pyridylalanine].
The following Scheme 15 describes the synthesis of (2S) -

2-(((9H-fluoren-9-yl)methoxy)carbonylamino)-3- (6-(2-
ethylphenyl)pyridine-3-yl)propanoic acid hydrochloride:
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z ( ~3)2 HOI/Et20 OV ~oryN -NHCI CO2H 1
(S)-tert-Butyl 2-(((9Hfluoren-9

wQ kgosmif28xy) car bonyl am no) - 3- (6- ( 2- et hyl - 4- 5 PCT/US2005/023076
nmet hoxyphenyl ) pyri di ne-3-yl ) propanoate: To a stirred
slurry of 613 ng (1.17 nmol) of (S)- tert-butyl
2- (((9Hf I uor en-9-yl ) neSehemedSonyl ani no) - 3-
(6-brono- pyridin-3-yl)propanoate and 422 ng (2. 34
nmmol, 2 eq.)of 2-ethyl phenyl boronic acid in 20
1:1 10 i opgppanol/toluene was added 10.0
lum carbonate solution. The r

aqueous||

m xt ure purged twice with argon and and
then_#43. 2 Ny 2-etHiph&ibemREL aci®. 05 equi &d,m0

Fiopati 1 P%{PE| o Helyepkindri® ne) palladiJﬁ?%ﬁl) chl ori de

was 15 added 23 X m xture was agaijn purged with
argon and evactat ed. The rapidly stijrr®RA m xture was
heated at 80 C under argon. After 9 |h, feSRdeTreRtys 8h
m xture was cooled to roomtenperatyre and partially
concentrated to renove isopropanol. |The residue was
partitioned between 20 ethyl acetate{and water and the
aqueous phase was extracted once nofje with ethyl
acetate. The organic 105 WD 2006/ 014287
PCT/ US2005/ 023076 extracts were conbi ned, dried over
magnesi um sul fate, filtered and concent pa{«
a brown oil. Purification by chrdhagﬁo D
gel using ethyl acetate/ dichloronetharm.3:17) as
eluant (5 x 15 cm 5 colum), gave the expected
compound as a colorless oil, 401 ny, 59%yvyield. 2.
1(2S) 2460 €QErELBaEGND- 9- Yl X vBL howyrearbonyl ani no) - 3-
i6-(2-eth I-4-nEThoxyphengl)Eyr|d|ne-d- | ) propanoi ¢

YarpgthonvhgarbeRy demieo) A3 s gb nf 2oﬁtbyln%gnyri;)pmr5©lne—3-

)-tert-butyl 2-(((9Hfluoren-9-

y 7B f'loglgéélrbonylam'no)-3-(6-(2-ethy|-4-

met hBryphehyrregr stuney 30§l } p7dpanoat 25i mmdFA ¢2. 0s) -

nL
terglbutyl 2-(((9H-fluoren-9-yl)methoxy)carbonylamino)-3-

7

(6-bromo-pyridin-3-yl) propanoate and 1.005 g (6.70 mmol,
2 eq.) of 2-ethylphenylboronic acid in 50 mL of 1:1
isopropanol/toluene was added 25.0 mL of 2 M aqueous
sodium carbonate solution. The reaction mixture was
purged twice with argon énd'evacuated and then 124 mg
(0.167 mmol, 0.05 eguivalents) of
bis(tricyclohexylphosphine) palladium (II) chloride was
added and the mixture was again purged with argon and
evacuated. The rapidly stirred mixture was heated at 80
°C under argon. After 20 h, the reaction mixture was
cooled to room temperature and partially concentrated to
remove isopropanol. The residue was partitioned between
ethyl acetate and water and the agueous phase was

extracted once more with ethyl acetate. The organic
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protected fromthe atnosphere by a cal ciumchloride 15

filled drying tube was stirred at roomtenperature for
woamelozss. The reaction m xture was concent r aP@DUBI005/023076

vacuo at less than 30 C and the resulting orange oil

was dissolved in ether to which a solution of 2 nL of

ektMadid hRireercots redde dr i B e Infaghe ahint &wBiadd,

was 20 filtered and washed W th ether to give the

fdésqerr@si a@%@@éxcea@r@t\ﬂﬁ tte® gowgerr TP 1184% yi el d.
ﬂ?ﬁ? uor E@%%%o%ﬂh%ﬁ'o% %fll(l a tg%rlt u%litn\él ethyl
adetatdyo i ohd olyome téaineo ) (-13-9() 6 a(s2 -atetam] pitexy 1D5pyoni di n

- |.) pr opanoat e , .
Cﬁéﬁ’cﬂ%‘ (- SPAX S FRe RS STPAG) AS SeAmTess o1l
Qr5t Butmly estearyd.. The foll ow ng Schene 17 descri bes

t e al'ternafe synthesis of (S)-tert-Butyl

2-(((9H-fl uoren-9-yl ) net hoxy) car bonyl am no) - 30
23 ( 6-(0%)met-hyl (Bre e -8i-7-13 e thidkan 2Bed0ey 1HaE NP -3 -

mzsrmmws—%m—s—l——rﬁ—lr

bR HhYH ®RENdr) & 2 PrRPAnPHse {9idopt Bu

' I |Pr()—|MZO Na2CO8 PdCl 2 (PCy3)2 1.

e " (((9Hf 1 uor en- 9-

yI ) mat lem)tambmfyllamBn@) (2-.(76- frhoiivt kyfl rjlﬁsnylt)emtrﬁmitlyl

5 propa To.,a stirr dslurr
i J BRrbp R e h artrbedy cstp 3 &>
%&Q@%'eam QJQFéD W'TIF@LI 3

yI ) pr opanoz;te and 913 QQ)F(?O Onm?t)l , 12 eq. )g? g— )

pr@ttmﬂtm@erfmomrtm @tmsmeﬁres@m@ chleivm sbdoapgeol /
d 2 of. 2 q i.um

A s e

tiasl G@umst. h Tabgmr@aamdoavanmmm anad tbaneh?4atgd( Gn167

ngs

nmol vaI
A Aty BFaneeFoRGosh 8] PAF| 5BFaHFing orange oil was

dissolved in ether to which a solution of 6 mL of 1 M

HCl/ether was added. The resulting white solid was
filtered and washed with ether to give the desired

product as a white powder, 1.38 g, 93% yield.

Example 14

Synthesis of (28) 2—(((9H—Fluoren—9—yl)methoky)carbonylamino)—

3-(6-(2-ethyl-4-methoxy)phenyl)pyridin-3-yl)propanoic acid

hydrochloride [Fmoc-(S)-4-[(2’'-ethyl-4’'-methoxy)phenyl]-3-

pyridylalanine].

The following Scheme 16 describes the synthesis of (28)-
2- (((9H-fluoren-9-yl)methoxy)carbonylamino)-3-(6-(2-ethyl-4-
methoxy)phenyl)pyridine-3-yl)propanoic acid hydrochloride:
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(1'1) chloride was added and the m xture agai n purged
with 15 argon and evacuated. The rapidly stirred
wonotkoiesnas set to heating at 80 C under ar gpoT/USEIDED23076

20 h, the reaction mxture was cooled to room
tenperature and partially concentrated to renove
i sopropanol . The resi d@8chemefdértiti oned between 20
et hyl acetate and water and the agueous phase was
extracted once nore with ethyl acetate. The or '
extracts Wwete conbined, dried over nagnesi
filtergd hd concentrated to gi.ve a bro
i Non by chromat ography on silic

g

25 acgtwpa/ di chl oronet hane f M cseel uant (5
FroocHB" (G 0l methgxyphgemkeronite desired ¢onmpound as a

col orl ess 0i fowenskringp 90% yi el d. 107 WD 2006/ 014287
PCT/ US2005/ 088635  Exanpl e 16 The fol | B na Schene 18
descri bes t hBIdPR¥al synthesis of |anguege of
(2S5)-2-(((9Hfluoren-9 5
yl ) met hoxy) car bonyl am no) - 3- (6- phenyl ) pyridi n-3-yl)pro
panoate. Schene 18 2. eq. R-B(OH)2(4. eq. 2M sodi um
carbonate / Br 0.1 eq. PdC12(PCy)3)2 R N
1: 1=t ol ueue: i sopropanol - N O 80C, #h, argon nocNH
FmocNH O TFA/CH2C12 O Purified by sili cay
chr omat ogr aphy 70-85% yield Ms 0% yi/€e
aryl - or hetero-arylboronic acid \"Ry

1. (8)~tert-Butyl 2-(((9H-fluoren-9-

vl)methoxy)carbonylamino)-3-(6-(2-ethyl-4-

methoxyphenyl)pyridine-3-yl)propanoate:

To a stirred slurry of 613 mg (1.17 mmol) of (S)-
tert-butyl 2-(({(9H-fluoren-9-yl)methoxy)carbonylamino) -3~
(6-bromo-pyridin-3-yl)propancate and 422 mg (2.34 mmol, 2
eq.)of 2-ethylphenylboronic acid in 20 mL of 1:1
isopropanol/toluene was added 10.0 mL of 2 M agueous
sodium carbonate solution. The reaction mixture was
purged twice with argon and evacuated and then 43.2 mg
(0.059 mmol, 0.05 equivalents) of
bis (tricyclohexylphosphine) palladium (II) chloride was
added and the mixture was again purged with argon and
evacuated. The rapidly stirred mixture was heated at 80
°C under argon. After 9 h, the reaction mixture was
cooled to room temperature and partially concentrated to
remove isopropanol. The residue was partitioned between
ethyl acetate and water and the agueous phase was

extracted once more with ethyl acetate. The organic
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FmocNH 0 1. (2S)-tert-Butyl 2-(((9Hfluoren-9
yl ) met hoxy) car bonyl am no) - 3-[ 6- (3-Chl oro-4- 10

wo bavenodzphenyl ) pyri di n-3-yl )] propanoate. To a poODNS2005/023076

bottom fl ask was added 300 ng Fnoc-L- brono- 3-
pyri dyl al ani ne (O 573. mmol ), 200 ng 3-chl oro- 4-
FHUHFAOThfI D SR Inedi diqlPQqumag@Séqm) s@f@t@m
S hnat SR & 5 nL
%gﬂltuene A e .sotS’-}aE% ‘%g Pd& (Pq/) 3)2
P(LO:JCESf,tﬁatrurmi 0Y0. Chrcettﬁt')qgfﬁrély enntsﬂm@olgﬁh ars wms ethyl
urged wt.h.ar fore it br qught_ tq 80 or5
‘%r%‘%%#leczi@t <§)ﬁ“ 1"l:eood ed1 cﬁ%“%t“é:rrp(g;r at Srsf
dbluired Wedve Shdrexgdied U&@ﬁjﬂa 2 RS 1 oMased 011

with water (30 nL)and brine (20 nL), dried over 20
sk PRA%SWiedice, filtered and concentrated. The

cr ude 0|I was subjected to silica gel chronmatography
(12 gm silica %rl 0- 40% Et OAc/ Hexanes gradient) to
i ve 248 2nd (PR veeen-Ety lomgsdiery) @aquaom&m)aﬁ—

(Qil jJ S 2 %\X\gg 42—& @h%%éﬁ@@)— %%%%/eo %3| gﬁ‘? ﬁr%gago:.g 5? id

Hy@3roatil long-de-:f | doso)lpldop Jofy riodi na@- (10). Bopaiedi)c o f
(%@ ((t@rﬁ:f gol utzl 0 %tH 921‘13)0 tert -but yl

wal) )ﬂ&t}fw@yyk@&w@wlamnm% 33-((66-(2(-3teiphomo- 4- 5
fl uoro) phen)il ) pyr.idin-3-yl ) propanoate (240 ng, 0.429
MR ORYRRE Y LnPYaileAnS-matlh R¥orpasasedaéa TFA ((2- ﬁL)nL
of i t I

%‘%icer&% A R
friddiedu eirwasgs ltLlUJbeC g ttipred- adPrGofimetharehtwaterfor

radi ent, %) .Concentration of 10 the fractions
Honteting ThE BFARIE Feriud 2085 GorS eI g ra) mof
vaeicdesi negsceppaund as she dhéd sabiltBX@ndtendd oil was
Synt hesi s of Conpound 1 (Conpound I1) 15 The desired
ddisgeptiedy Lnr §hRTcEAt whﬁphga( sylmtegn of 2 mL of 1 M

t e ) rid I a acid
O b L o T TR T R S
fXaae@edniand aasbed\/\mstpr epheedtasgdeecthbedesmrEﬁanpl e

produc%tggeaca 1ge powder, 336 mg, 84% yield.

Example 15

Alternative synthesis of (S)-tert-Butyl 2-(((9H-fluoren-9-

yl)methoxy)carbonylamino) -3-(6-(2-methylphenyl)pyridin-3-~

yl)propanoate [Fmoc-(S)-4-(2’'-methylphenyl)-3-pyridylalanine

tert-Butyl ester].

The following Scheme 17 describes the alternate synthesis
of (S)-tert-Butyl 2-(((9H-fluoren-9-yl)methoxy)carbonylamino)-
3-(6-(2-methylphenyl)pyridin-3-yl)propanoate:
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el ongati on was then conpleted utilizing the coupling
protocols 20 described in Exanple 1 for am no acids
wXaat/oxead. The resulting peptidyl-resin was BeT/@d20as003076
treated with 2 nL of TFA/TIS/water (96:2:2) for 1.5
hrs. The resin was filtered off and washed with TFA
(1 x 1 nl). The conbi ned Schemeck? were added to
di ethyl ether (30 nL), briefly vortexed and then 25
held at -15 Cfor 1 hour. The precipitated solid wa
col l ected by centrifugation and dried in a spe

The crydeypPbduct was purified by preparativ

fol | ows*\_tNhe crude peptl de vvas dissolved inf1

0.1 Mjsodi um blgﬁ&a\ o mL of water an
dd.ele. WRfenuiBe" 'af‘é was | oadefmesiNo SC2BVC

o STE _

col um (él—l— 3430|&&@Pr0%@0x 20 mm |.D., containing
ODS- A 10 m pad¥e: material. The colum was equi pped
with a guard GCFRYWMC (G 340-10P), 50 x 20 nm
I.D., containing ODS 10 pm packing. The peptide was
el uted 109 WD 2006/ 014287 PCT/ US2005/ 023076 wth a
Igr adileht t&r (o By 2 NEANB - IQOreRTEN wat er, 20 % to

A9 mPHRNE) 2 UIMMIES nAl 32 (d-qw -&@tt%yquhle%mlggﬁd in-3-

whaptdanced - oTOgia/@ta;rgt@%%lplurrre' pdptli.dé wi t(3 .8 SHRO1)
%gﬁgntlon t| gf g% g nut es gnder the foll ow ng

con tloﬁé g' ent f tooﬁ?ﬁ) solvent B in A over
y20 nf8 the89 oaatrbbnwamlmo Sql-M&Hor®mod piFei diRA3I-N wat er,
Solvent B: 0.1% TEA in acetonitrile. Colum: YMC
YADSIAPERO3E 4 3G IR 33 Mg det-i’0 8meilze 2 £ -ARpdre si ze.
RS 1$RRG (oToYa\'E I 152849 4a =
RaPen %)%/)nt e, &gt %gl;%;ou%“é“ el 602%8%%%5%)%%
Qginﬁng MQSthdd%daQSX@amL pépﬂluybqpeQMﬁ @@dﬂ@ﬁ cawbenhate

ﬁo%rbgﬁd q?%¥e wa .%prte a_sol ut.i Qn

oo d aS BEFOA s Med. ure|r E’SFdBErS%Sgs Wéﬁ& Y5t
ddglin Ehcegvhcuattd BME, thee- vout exedof. 06 75mionyt s o5
and DI.C (5 eqg.) for 18 hours. The resin was drained,

SRASYEd SRitEn B@Fbewﬁrﬁeycl?ﬁsxwéghﬁssaaﬁe)p@ﬁtlﬁéélum
(ﬁ>0%1rstqua%) wias a@l@@ﬁma?ﬁt %ﬂe a&s&e%pgggéw blrged with

noc-[(S)-a-Me-Pro]-OH (5 descri
ag@@MI@@§I¢Vﬁ0nate§ldue Xaa3 to afford the resin bound

FerCThe r% %%&x%%kgkeapegkkgge was set to heating at 80

°C under argon. After 20 h, the reaction mixture was
cooled to room temperature and parﬁially concentrated to
remove isopropanol. The residue was partitioned between
ethyl acetate and water and the agqueous phase was
extracted once more with ethyl acetate. The organic
extracts were combined, dried over magnesium sulfate,
filtered and concentrated to give a brown oil.
Purification by chromatography on silica gel using ethyl
acetate/ dichloromethane (1:9) as eluant (5 x 15 cm
column), gave the desired compound as a colorless oil,

1.81 g, 90% yield.
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The resin (0.017 mml e) was deprotected and coupl ed
wth Boc-L-H s(Trt)-OH (5 eq.) as described for

wo e®sdues’X, ,,, 2 The desired peptide was PCT/US2005/023076

cl eaved/ deprotected fromits respective
peptidyl-resin by treatnent with a solution of 25
TFA/ water/tri-isopropylsilane (94:3:3) (5.0 nL) for 3

hrs. The resin was filtered off, rinsed with TFA (1.0
m), and the comnbined TFA Hﬂ?—]énf-eiﬁ\/\ere evaporated to
yi el &p3o ﬂ&ll@wﬁféjd%lﬁ@r@ I1de RAPe AN Rideka30ldyththesis

This was purified by preparative HPLC using a gradi ent
ot BRIPIRAOIFAZRICN i (l GRr%IPENaRat%er, from 5%to 65%

[ O ti 0 nt I
ymé?neet%lo Méﬁrbo yagg%} 9, Z%Z d(%o hae ]pg:)}ér“i nD ko %C)gqfopanoate
recovery) 92% pure CEghemed8l | I HPLC ret entl on time,
5.65 min, under 110 WO 2006/ 014287 PCT/ US2005/ 023076
the fol | ow nq sadhPP4 ons: gradient, from5-80%
0.1 %F |,ﬂlﬂcﬁ?5,?§ W er o 40 nmin, flowrate
2.5 Ni N: 16.aduéEAsoprokBl S5 [ (4 6X50 nm); ESI:

{ MtF _\*/15%?08“&1&19 5 Synt hgsi g jof Conpound 119 A
sanpl Ypepti dyl | SNVehey

! th %urFEm)g sulch é@aywal
resin  (0.0Lshemvbreshy ~described” in the pr VIS

synthesis, wAE**¥87texed with a sol ution Of>80%yieud
R%ﬁL“&I@EeQﬂawﬁ:QEmA@] CH €q. ) 10 and M HOAL (5
g.) in DV, pre-vortexed.floiE& mnutes, DIC (5
eq ) for 4 hours. The mesi‘h Yias drained [an '\Nashed
wth DM (4x3 nl). The Fnoc group wasw Ved by
treating with 20% piperidine in DVF (3 ) for 5 and
15 mnutes. The resin was washed with DVF (8x3 rTL)
and then coupled with Boc-L-H s(Trt)- 15 OH (5 eq.) as
described in the previous synthesis. The desired
lpeptl (@& ) wikerdl-Bavryd/ defdr(dPécttddiomenmdits respective

I-reS| treat t qutlon of
t f%o lamii We% 0 nL) for 3

flLSrol PR ehgdi) @ywaﬁlnf—Bl-ty&I’)Q@r@bﬁanolalt@zsed with TFA (1.0
n.), and the conbined TFA 20 filtrates were
evapor ated. The resul ti 3%5% ly sol.id di ssol ved in

(1: 1] CaletoNPEr PPETPMAL RE) agﬁ&d,‘fﬁﬁiof mgq FRyc -L-bromo-3-
p%&%ﬁ%gﬁtﬂa_\ﬁein@m(@ BF3Nem@ 19", a@b@nhguge@hqgrg—l%
FA/ MeCN in

fluorophenylboronic acid (1.145 mmol, 2 eq.), 1.145 mL 2M

sodium carbonate solution (2.29 mmol, 4 eqg.), 5 mL toluene,

5mL isopropylnol and 42 mg PdCl2 (PCy)3)2 (0.0573 mmol, 0.1
eg.). The reaction solution was purged with argon before it
was brought to 80°C for 5 hrs. The reaction was cooled to room
temperature and diluted with 50 mL EtOAc. The solution was
washed with water (30 mL)and brine (20 mL), dried over
magnesium sulfate, filtered and concentrated. The crude oil
was subjected to silica gel chromatography (12 gm silica gel,
0-40% EtOAc/Hexanes gradient) to give 245 mg of the desired

compound (75% yield)as an oil.
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0.1% TFA/ water, from5%to 65% over 20 m n. The

fractions containing pure product were pool ed and
woyaphidiszed, to yield 25 5.2 ng (18. 5% r ecoverg})/uS8ms/023076

pure Conpound 119; HPLC retention tinme, 5.65 mn,

under the follow ng conditions: gradient, from 5-80%

201%@@%%MMMG@%$WM&®&m&h@@mm$¢“hmwm -3-(6

)= h b1y . _f, WS .
sanphe @fsEH@Q:@%Db&tQQ@Sdtb%&ab@t§ﬁabh] @meQUdién 9-
Si eber resin (0.05 mmol ), prepared as descrlbed 111 WO

Y20 0602 Fapepryd 206500 23016 - [gsevbdesioy 4 'vvas

L I
UL B AL 909 SRR S8 L0 ) ana
3Pe@tdd@h$pnmhe$maae assdesidedbadai r(3Exanpl e The Teaction was

rotected di peptidyl-r S|n ( 1) s 5
SSIAce A oa, SSTER raE LEBhEoRr PafEos: 2 dhghsPgent was
eb&@b&ﬁ%%@t t VAT e s@ bh@E%h@'EBSNMBeaW@sd%QEgE%QE@dtO prep-
using two treatnents with 20% pi peri di ne/ N and
HRLA. m@&@ﬁP°1CW€t&§dQﬁﬁéﬁﬁptnnﬁlﬂ&r@EAdepr§P@§?P§ﬁatlon of
e r h dit

R E AT AcREt eRRlpial bk B ERNGY ViRTeR 2P no (o3
ydepdot edt ithe ﬁew&rwdscbmpbﬁndnan.tEbeTHepsaﬂected

di peptidyl-resin was washed 6 tinmes w th NVP and then
coupled with the next am no acid. The procedure is
illustrated by the exanpkgmgsediyn the next step. 15

Frnoc- L- Asp(CIBu)-CH mas coupled next u3|ng the
fol |l owi ng P f 3 £

A i 0
eq.) S qdi \Y% v d ,
o0, ) MRS e palvadep éyé‘% <Bs H”*?eﬁﬁ%é?%h %‘@i 213
Methyadptie2yl) DBEQ&NWBy@&th)neThS thelmhagnamﬁnkhecid and (S) -
CtIV% d anc grots e an&ng aci d was %hen 20
(Er afsPET8d 16t JEDFBY1Ga8aPeand the €8dm iamgno acid
widSprabhewadatoapsecesddl oh 8Rak1801M Npepdengendhlgn
on the feedback fromthe deprotection steps. The

elespatias waentheaspenpéetpdeytilipinwPthadcenrling protocols
dgggggpggoﬁéfk988£léﬁ§ eLePERAL 8L 2 dDkS %QQIEEQLSCt o0

resulting peptidyl-resin was dried and treated with 2 mL of

TFA/TIS/water (96:2:2) for 1.5 hrs. The resin was filtered
off and washed with TFA (1 x 1 ml). The combined filtrates
were added to diethyl ether (30 mL), briefly vortexed and then
held at -15° C for 1 hour. The precipitated solid was
collected by centrifugation and dried in a speed-vac. The
crude product was purified by preparative HPLC as follows:

the crude peptide was dissolved in 1 mL of 0.1 M sodium
bicarbonate, 2 mL of water and 1 mL of acetonitrile. The
peptide was loaded onto a YMC column (SH-343-10P), 250 x 20 mm
I.D., containing ODS-A 10 um packing material. The column was

equipped with a guard column, YMC (G-340-10P), 50 x 20 mm

I.D., containing ODS 10 um packing. The peptide was eluted
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25 deprotection/coupling cycles as described above in
order to conplete the assenbly of the desired

wXamdoxaat | sequence. The Fnoc-anmino acids  PCT/US2005/023076

sequentially coupled were: Fnoc-(L)-H s(Trt)- OH,

Frnoc- (L) - Thr(tBu)-OH, Fnoc-(S)-2-fluoro-OC Me-Phe- OH,
wilBCa GkhdlBhtt BY) 0OnzandameenGiy GH1sFTral/witethe20 ¢ to 45
peptidyl -resin 30 was washed 6 tines with NVP and DCM
LTheeENDe- piotéesedatdrpépordyrtee §fn 100328 ipmofEF was

I I e e e
g N L
give: 45P8 Thepueei pepaddel@ivh 2000L014282ntion time of 14.4
PCT/ US2005/ 023 shed 2 ti wi th DVF .and
MIBH GEe ORI LR TP CPLBg: RERPS Cighen STSCEnt, 108 to 708
Bll%hltdIan%Db(FoaérdgacHlaa@elsnaExthemin Fmgeikent a: 0.1%
Qu(QBu)-OH (4.0 eq.) was activated by subsequent
TEFAJiini vater. Go3VRREHOR: OnlAVEFR4ip agefoapdrole- (4C@1umn

ferred to 5 the reaction vessel nua
Vi bhs-BadhOr 5 Gofpler ol bRreiclP S528E] ATual  Prkgegize-
Miistsh s M’e’t%s&ogﬁ Bk Wivt-Br) VO£t €55809 f 9Ra Immzn)/é\fLevss 3.
depro ection of the Fnoc group as described for the

previ ous coupling, Fnoc-[(S)-a-Me-Pro]- CH was coupl ed

as follows: [ 2. s
activated by S § & N@ : gH i ASIRL- §|III)
D'VF Msém@q:e) ot bt Be,q-Widh Mi@yl&m k006! Dhale)

The sol uti on was nsferﬁed to

dﬁé&étlIO&é ¢ReYE| Wﬁﬁnﬁaﬂtﬁxéﬂdw&lt ofted° BtlE’BuBE Fpgr-kg

Gﬁh%OtEﬁ? -b@si(8 @@S)r|Q%§QGﬂbt&m§NPanéfbegM HOAt (5 eq.) in
deprotection of the Fnoc group, Fnoc-(L)-His(Trt)-CH

DiEs DFecuoptedely faddPngimuitegsl | pnd BéCutlbosded €he 18 hours.

B BReARER RRLpb KEFRet el B ]

r eactrhen régsaebounhtiepeptipldiend Or. 6adt monleWawaal Hepedteated
couple for 18 hrs. The resin was rinsed with NW. The
aRdpcoygpded washr Emoved (§3 -dederPied -P8r (Phedpr edisodsscribed

I The TE / f
SE PR o 15 0eChe3" S8 HISBEOLEELL B0 ol g

(WS - g@hhf+ﬁﬁpbydepreparat|ve HPLC using a gradiént of
0. 1% TFA/ MeCN i n 1% water, from10%to _60% o
20 mfhe ?ﬁélﬁré@tP&ﬁsm@Bﬁ?éWﬁFnGeHrBE?EtﬁFOBBQtCRBP S with

BBQQteﬁ1§Q@rk¥Q@ﬁ' (62ed, )t 9s das¥ikebdaliof PHsEARYW x,,,.
recovery) of 94 A)pure Cbnpound 120; HPLC retention

Thiemdes4 red pﬁptldﬁdwnSthéeﬁveﬁéd@990§eﬁ§eduéﬁgm its

respective peptidyl-resin by treatment with a solution of
TFA/water/tri-isopropylsilane (94:3:3) (5.0 mL) for 3
hrs. The resin was filtered off, rinsed with TFA (1.0
mL), and the combined TFA filtrates were evaporated to
yield 39 mg of crude peptide product as an oily solid.
This was purified by preparative HPLC using a gradient of
0.1% TFA/AcCN in 0.1% TFA/water, from 5% to 65% over 20
min. The fractions containing pure product were pooled
and lyophilized, to yield 5.4 mg (18.9% recovery) 92%

pure Compound III; HPLC retention time, 5.65 min, under
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gradient, from5-80% 0. 19%9FA/ MeCN i n 0. 199 FA/ wat er
over 10 mn, flowrate 2.5 nL/mn; colum: YMC S5 QDS

w@ 40065028T) ;  ESI: (MtH)+ = 1604.9 anmu. 30 Sypthes1085/023076

of Conpound 133 A sanple of the Fnoc-deprotected

[ Xaa2- Xaalll -peptidyl- Sieber resin (0.017 nmole),
tHesEbilbeding tbﬁdﬂ)teUhQUSgi&alléBtZOEEbﬂlBQsU%

PCT/ US2005/ 023076 nt hesi s, rtexed a

OGPGERGHORR Bs0ahRER ELET: PYSor ponetly  BAGWHERGS(3 -5
mEﬂmin'nc91§th”&MtnS§W6Dé5 4€6x50 ﬁﬁﬂ a gohutipnuet 2M

DI EA in NVP (5 eq.) for 18 hours. e resin was
18P4i Redmand washed with DVF (6x2 nl) 5 and DCM (3x2

m.). The desired peptide was cl eaved/ deprotected from
its respective peptidyl-resin by treatnment with a

sol uti on of TFA/ wat ersiytntihesiisopifo@pmplouaide 11%4: 3: 3)

(5 m.) for 3_hrs. The resin _was filtered off,

ri nsédswﬂaeﬁﬂ theoFRPS - [Emd~ Favel TP RIS F¢er resin
f)' biﬁ%ﬁéle\é"?r eqeyaporasedn fhe ﬁ?é#'iéu@gs?ﬂth¥s§9|,' fas

was dissolved in (1:1) acetonitri wat er

V(thﬁ&93dawdtbua|$Pédtb9npoépﬁmacrf/1§ IHPLEYMSKE@ ala]-OH (5 eq.)

radi gpt 0,1% TF Ln 0. 1%

2987050, u0hr g b DM R P SRLoE SNy Bufinttes, and
Dpcodﬂcéqlﬁ fer e4 ppohed. andel yopin | wZeddri Onyfiehfd7wdshed with
6% recovery) of 99% pure Conpound 133; HPLC
D]ggt f’ﬂ‘? oLt i nERe BNeg %fﬂuPu‘ﬁ%I%rr%lh%V?%I]PISV\FF@atlng with 20%

p§8@gi&i9851ngﬁﬁﬁ'@9tmLfrPH} § §Q&6951m§££%&§CN Tﬂe resin was

A wat er over 10 low rate 2.5 /mn
wc@hadrnwmﬂwmms (JE)@(MLBX@@dn'nlytenESDup:Q@d(MH)HBcC -L-His (Trt) -

539.8 amu. S nthe s . of 121 A sa
ofl8: Sanl i T hdn oln EARBAG 180 MORRIS,, T
dees+ad (PePbiadthas PIepactidasroesctédetirdd its respective
preV|oust, was subjected to, 9 additjional couplin
DEDELGEL-TF Hp e FRRERBRTIWEror both 1 th em SppTTBdvater/tri-

15%8§ §§f§§l£§§A£6539t3ﬁe (PYOLRES! £OF ﬁ3h9§schP% F%%ln was

c-protected di peptidyl-resin
fnh'géz)edvasff platesed wbtla TBAsEl . Ofmapprapd | the someined TFA

fif@rates were evaporated. The resulting oily solid was

dissolved in (1:1) acetonitrile / water (2mL) and purified by
preparative HPLC using a gradient used of 0.1% TFA/MeCN in
0.1% TFA/water, from 5% to 65% over 20 min. The fractions
containing pure product were pooled and lyophilized, to yield
5.2 mg (18.5% recovery) 99% pure Compound 119; HPLC retention
time, 5.65 min, under the following conditions: gradient, from

5-80% 0.1%TFA/MeCN in 0.1%TFA/water over 10 min, flow rate 2.5
mL/min; column: YMC S5 ODS (4.6X50 mm); ESI: (M+H)® = 1528.9

amu.

Synthesis of Compound 120

A sample of Fmoc-deprotected [Xaa10-Xaa11]-dipeptidyl-

Sieber resin (0.05 mmol), prepared as described
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30 instrument, washed 6 tinmes with NVP and deprotected
using two treatnents with 20% pi peridine/ NVMP (2 and 8

woes/0128th) . One additional nonitored deprot eECT/082005/023076

step was perfornmed until the conditions of the

nmoni toring option 114 WO 2006/ 014287 PCT/ US2005/ 023076
pieid ovailiysf wed sligj doafel tde®r eidetittiemal meupds nid-cbikles
m n. The deprotected dipeptidyl-resin was washed 6

usiimes the FlesuMecihdrokercbupl eah vipml ¢ Brieodyarems 4332

P%g)ltgdeﬂée R oc:edureét Sdd I |rljl_%t rdat ed(E%éngeo%‘xanpl e
€

e Nex
TeRU Fved: -pexit ddtedy &@%pﬂlWlGWdﬂg.mﬂmhm mmol) was
Frnoc-1L-Asp(QtBu)-O4H (1L mmol, 20 eq.) . was dlssolved in

Pﬂ-aﬁl_edoflnNWPaaN@Sé@tll \?aft é@p&fpg&@st@q@éme RddS on of
%f{leMelﬂ%Twagﬁted 3 %e@Zu%t@aLW%% Mt PISASIVR s i ng

The sol ution of the activated Fnoc- protecte
oo ru:ar@@a:m@mms mh:éln Zwr%a@smmeidmedI\M?e (Pe@acd Gnmin.

B T e

pdz%ﬂl'dih\%a et 1 15treres co‘ﬁlaq tiesisn ofas Heh adniashdeob ddtiesn
with NVP and 15 the coupling protocql was repeated.
wEies Sidd s§disidect &8ret Fotalad@prossation time was 10-12

mq%pr Olrget 'd%E:/r%‘Elél%'te@lg d‘i}é%b%ﬁd@i Sk g%% wARALR 6" times

order 'to cofnplete the assenbly of the desire
anMN)@ahhds etpreanceuplied ﬁrxmd;x- aﬂmen oexti émisegaend.allhe
PEHSEG§%fM$%$&Gé&fgéé%éfgby( eggmple used in the next
skaRc- (S) - 2-fl uor o- a- Me- Phe- OH, Fnoc- (L) - Thr (tBu) - OH

and Fnoc-A@y-OH Finally, the peptidyl-resin was
was h&8o6 ~Lt-Agd OkBHR ﬂﬁPwéﬁdCBeﬂﬂeﬂhéeﬁﬁoésﬂﬁété@@eé°110W1ng

ng%p%&tl%%bc e %B 6QBQQSOﬁHQHe%quS %@d%% Om@ﬁAggséggved in

| e pepti de syntheS|zer inaslurry o
2d mﬂrebhiy NM@r aadi detdveliedr byeshbseq(®bt48pdithenr e§i Q.45 M

AR B T2 perratnty BieaaRR.dd, Maa”, H

sbramRbe bf ERRCakt@hiteEBmnoeHpidrecead) aMﬁoaat:uuawg@ then
by subsequent addition of 0.5 MHOAt in DVF (4.0 eq.)

tapasieroeg (2. GheqrpactiansverFed £Bdt kber eqEPlLoRg was
agggﬁﬁh“égagggkggda@grabbO%@d6b°m§999|aegghdgngr§n Iﬂ%
feedback from the deprotection steps. The resin was then
washed 6 times with NMP and the coupling protocol was
repeated. This was subjected to 5 additional
deprotection/coupling cycles as described above in order to
complete the assembly of the desired Xaas-Xaa11 sequence. The
Fmoc-amino acids sequentially coupled were: Fmoc-(L)-His(Trt)-
OH, Fmoc-(L)-Thr (tBu)-OH, Fmoc-(S)-2-fluoro-o-Me-Phe-OH, Fmoc-
(L) -Thr (tBu) -OH and Fmoc-Gly-OH. Finally, the peptidyl-resin
was washed 6 times with NMP and DCM. The Fmoc-protected
dipeptidyl-resin (0.025 mmole) was added to a ACT 396 multiple
peptide synthesizer in a slurry of N,N-

dimethylformamide/dichloromethane (55:45). The resin was
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rinsed with NMP (4 x 0.5 nL) with vortexing for 1 mn.
After deprotection of the Fnoc group as described for
wWo b@eif8WO 2006/ 014287 PCT/ US2005/ 023076  pr er€DUS2005/023076
coupling, Fnoc-[(S)-a-Me-Pro]-0OH was coupl ed as
follows: Fnoc-[(S)-a-Me-Pro]-CH (2.4 eqg.) was
waShieyabed i 2y s4kseaeNtnaddicbi-or ceft @l asindOMvd i’ lddtments
(2.4 eq.), diluted with NW 0'12§£%¢“ and of DIC
wizh4 16§. M plpersdialedDMEn agaslescan: Agd Bpgmpde 1. Fmoc-L-

Grﬁgﬁk¥ﬁg-§§zﬁﬁﬁo”%ﬁg§'M%g %@gi%%h%g?%xg%g%%%%b%n&o%dﬁﬁtion of

i'n "Was Tri'nsée W th
odgpmmrﬂ gmlquf:cj (rj(g .Bmeg.gr lalm DEm)ld-ll ._(OL)equ)fs('Ema)'ls@drred to
was coupl e y adding manually a ution of the
the AGAECIENY XYeegel mRnyas v ABe: aild ope c# &@Ppﬂﬁéor 2 hrs.
el Wegd Wl NM%S@%-%i@E)ﬁmﬁnQ4D&COL% %ﬂd)mﬁ?lﬁ@%rtexing for

reaction vessel. The coupling reaction was allowed to
lcouipl.e Affgrer] Sleprot eTid oneoifn ties Fimogs g ot kSN scHided for
Fnoc group was renoved_as descri bed for the}frevious led
EhGu FILEYG OUPh € OPPA 1% a T HGE ~/LdEpr & EiEriFa e loPh f@s coupled as
peptide 15 wa rforned_as i hed | | e .

B2, Fale RITohet, 29 507 Nedd 1 AR dhacea ey

s%‘b%@iq?%tOfad@il%bnTB‘E/ BEENM HOAtlInTEMFWaRen, ea.0m H%uted
to 60% over 20 mn. The fractions containing a pure

WtEd DR vidr-d 2p881) ed 38R Of| YPAFhi(Ri-2e@d-Po yiTdIRd SPLUELRg was
t é%%%ﬁﬁﬁ%%ﬁ&%)t%% %%%hQH%%‘%%sg%ﬁpﬁggﬁgla¥7a%?.allowed to

ermned by HPLC, retention tine . m nut es,
cdsiple tioer fl@ how.nFheomdistinomss griagieenwith0%MPo @d%ker

solvent Bin er 25 mnutes at 1 /im.n. I, ve
GRPESERATFER 91 e FTOCOIENE B TG CTgEN R T2 C) O was
RPN 1y 2813169 wahuaYVy @DSoAULI®NX of. GhaMamdMa2acid (4
particle size, 12 nmpore size. Mass _spectrqsco

. ESI
AV HYiR D . P58 HP2dndr( IMEH)(4 2= ) 785113 utegdnpiid i 85 (0.2 mL) ,
g o i 1. Th 14 ti
P BIS 1 % )0 50 5P SRSHIT: Ficgear Iy yopping escuion
wait ylllmwepi ¢l compilé for 18 hrs. The resin was rinsed with

-Methyl-n-[1-(2,4-dinit h ) - . .
B b S BB aeeseiang £, e previons

bl 1MAR00GH1 4237 REEAEG2003p23@ 26 t ikt byl phepipepitide was
acid may be abbreviated as | np, see "Am no o
performed as described in Example 1. This was purified by
preparative HPLC using a gradient of 0.1% TFA/MeCN in 0.1%
TFA/water, from 10% to 60% over 20 min. The fractions
containing a pure product were pooled and lyophilized, to
yield 21.7 mg (42% recovery) of 94% pure Compound 120; HPLC
retention time, 4.88 min, under the following conditions:
gradient, from 5-80% 0.1%TFA/MeCN in 0.1%TFA/water over 10
min, flow rate 2.5 mL/min; column: YMC S5 ODS (4.6X50 mm);

ESI: (M+H)' = 1604.9 amu.

Synthesis of Compound 133

A sample of the Fmoc-deprotected [Xaa2-Xaa11]-peptidyl-

Sieber resin (0.017 mmole), described in the previous
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Aci d Abbreviations and Structures", below 5
1- Tosyl-4(5)-hydroxynet hyl i m dazole The foll ow ng

w@emeedse was adapted from Agr. Biol. Chem, pGBU§HN5/023076

1097-1099, 1974. To a solution of Na2CO3 (8.4 g., 0.08
10 nole) in water (40 nL) was added

s§nehgg&gxywagh»bkt@k@@z@heh Bydeackieh 8¢ Gés’a6hing-02
Upon conpl ete dissolution, a solution of

HpSﬂ@t@én@EuKEoﬁgl endoHRAdE (4. 5. g ip. §24 HORE) inj PMF (5
ofL Y| aRGCLALE LR e1SH BIERT AT RRY 98 QUEY 202 18
i nat 8" pérro e eac i O M xture was all owed t
hetirk .f TheSrbhetinswatbdihenkdy ahd washeﬁemamat®MFaﬂ6x2 mL)
e ethgx acetate was added (20 nls). The organic

mor
apRaBEMd s ¥ talhed WitR @eflﬁﬁﬁaQEEéléﬁ ¥a%0 nl), water
cﬁé %eQQdQF}oeeeteae&r%ﬁtgkétgésgasklbéwg églakh reshﬁ by
acetate was treated S
taeatmanedwchhreoablﬂ@nomOO&lWﬁﬁéwatﬁmétgoklds mere
renmoved.by.20 f| r t hr,o eli pad d

l§8P§SRYlFé 868d | § I3?ot%vgp%g“]'hg %eélgue begg% {Egﬁn
waéysﬁakbréa.oEEeshlﬁbbwlw1anemane(mas &ﬂdeda@ﬁOthb)

and the solution was warned with a heat un

cpphinee) FEA félEEpLes. WeRE FVERAERTEFYst z@&ultlng

ogigrgbg 5] §§2fﬂ8W‘h%Ep%E§EH&%edTEﬁ Qﬁyitabbbﬁ%nltrlle /
erial was 257coll ected, washed with ethy acet ate

w@ﬁewL)Zamﬂ)thed euhyﬁleétbyrp@eoawaylvanaPaﬁlgglng a

SLSHE O SO BB AT 0D 15 Bgaigeer, £rom 58 o

655 Towkk- é05h1hydThéyE&hbﬁhbﬁbdabﬁhalﬁZnQZp@rel@rﬂﬂnbt)
was dissalved in chloroform (10 m) To this _was
weHgeBoCL PR PR aNPRE1L2Z69 gFozﬁlﬁﬂélé) 4dPgpirde 05t
rE3BTLLEIPBEALYLC rEOEBRBEQnBy1§§°pﬁb§% 2ddEhit3BnOk ime,
aceti c anhydri F g, e) over 15 m nutes.
6The muntunedamsthe|ﬁpédounngognnastnenperaradeeand from

Ltaqr g for ays. The
578081 0 3980 bAETF N300, 03 3EAATEERFOPTRE HOWEE Y efd0¥
rByer educad /prassubeuand Yhe sesbdse (wasxsdi w0l vedTin
ethyl acetate (60 nl). The organic |ayer was washed
(MpHeessi ¥239- §i#Ru0. 1 M sodi um bi carbonate, water and
then saturated sodiumchloride, all 1 x 40 nml each
The 5 organic |ayer was treated with activated
charcoal and Synthesis of Compound 121

A sample of Fmoc-deprotected [Xaai10-Xaa11]-dipeptidyl-
Sieber resin (0.05 mmol), prepared as described

previously, was subjected to 9 additional coupling cycles

using the FastMoc™ protocol of an Applied Biosystems 433A
Peptide Synthesizer as described in Example 3.

The Fmoc-protected dipeptidyl-resin (0.05 mmol) was
placed into a vessel of appropriate size on the
instrument, washed 6 times with NMP and deprotected using
two treatments with 20% piperidine/NMP (2 and 8 min.
each). One additional monitored deprotection step was

performed until the conditions of the monitoring option
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magnesi um sul fate sinul taneously and then filtered
through a celite pad. The sol vent was renpbved by
wo edbaoedspr essure and the resultant residue VWBGI/US2005/023076
di ssolved in warmethyl acetate (10 nm). To this
solution was slowy added 20 ml of diethyl 10 ether.
wféhre seltdtsifdrednas Thef ttottalc dp@!r@ltleic:&omu&:nnﬂeg htasatl Or—an
t.enpe ture The tals wer.e col l ected, was
TRt ife SEREPLes e GRReP Yy IaTeea erabastea ¥ tlnes
w@tﬁrNM@hhnHOt%bﬁl@ohpﬂ@d @1th the next amino acid. The
Met hyl - a- car honet hoxy- a- neth (3- 1-tosyl i m dazol e)
progsdﬁreprlénatléusmétﬁ@ ibb’vmt ?c@ar@é@r esgsk iadapeeaext
Sgsgq18ynthet|c Cbnnunlcatlons 19(7&8) 1157- 1165,
9. A solution of 1-
TosyFm¢¢5LPASeﬂOX$méPb¥IWabdabubéeﬁOn&&tGug;nb 2he

and | mal gn te (0.1485 g,
AP} nBnmesBp: FrsLag pIoHED whE dddsmony 20 oa.
wablaigginéﬁeﬂﬁlQanfo@owﬁ@rﬁﬁdK§5t19Qté@9$ su%s@ ent
mol e) and tetrabutyl anmmoni um broni de (0. 04 8u

agfdEePni AfaleddnM HBTE/HOBR 0 PME (8aet mdn ﬂ@é 2 M
DEE hﬁ%e(§2ﬁ35 40 Hé”%olﬂﬁlgﬁtSE”LHSda@¥ gPEg Fm?ﬁl

SI's reacti on m Xture was poure
pebhecteaoammhb a@Sdfwhsethdnthranghearedltbethadraadtlon

| d b t d
vPEABLcabfr BSLFBUPHES: BePQRAFSHER  hAsPEAFESD: veu R to

680mirh . Of dé%)BMlilﬁgebﬁt enan@e@agaeﬂ Mbm Bhé NbpPBEELR:on
(1 x 15 m saturated Nad (1 x 15 ml) and dried over

shgsed. The §@ﬁv@nwaﬁa§he@nwvéhe@naetlmeauwedhpwagsané
tﬁ@dc£2§%1§8 ﬁ?éEEE?EtWQE'F§B%aE§§t %Hi%SW ICC Egéteg to

vacuu or ~ 3 days yle
5286061 014287 EEﬁbeﬁGﬁSbﬂZBﬁﬂﬁllﬁgN@Yh¥é50aé desdazpke

d.
=ReThy 2 a0Earbohet RERGIEC ot hy| 2¢3eTo}Y. PESyheniaaLbPe)
xaamxa%m e 186rih  MhoxTaRRIR) a&sisdlsse;ffﬂé&%almﬁ

of 5 nmethanol. To this was added 1
Cme}P@n@erﬁe Freact L brHiaéTal ) oWéd Fmost (k) oVler AtBaL -OH,
reparatlve HPLC, the r oduct

Fﬁ¢te gyﬁiéication bé g
Bria % & By YoPRYTIG 2P rorOH ( 0F R8s (y) ~ TRt (BReLoPY ednd
Fitb & 1 by nhy of ﬁaﬁhfﬂ?b(%hé”ﬁkﬁﬁﬁﬁﬁ@—ﬁés1&09a§:&&@héﬁ 6

hours 1h a 16 x nm screw cap tube sealed with
thFE\vmﬁ@dm%%pandom¢%medTm@ EmnﬁtprﬂﬁQﬁthndlmﬁptldyl—

régmﬁep6r@§§qmmole was added to a ACT 396 multiple
peptide synthesizer in a slurry of N,N-
dimethylformamide/dichloromethane (55:45). The resin was
washed 2 times with DMF and deprotected using two
treatments with 1.5 M piperidine/DMF as described in
Example 1. Fmoc-L-Glu(OtBu)-OH (4.0 eq.) was activated by
subsequent addition of 0.5 M HOAt in DMF (4.0 eqg.) and
DIC (4.0 eq.), transferred to the reaction vessel
manually and allowed to couple for 2 hrs. The resin was
rinsed with NMP (4 x 0.5 mL) with vortexing for 1 min.

After deprotection of the Fmoc group as described for the
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HC1 and heating at 145 C for 6 hours. The desired
decar boxyl ated product was fornmed. The entire solution
wowme/0i4281 ered and | oaded onto a YMC G 340- 10Ppc@DBSH05/623076
20 mm preparative HPLC col um. The product was el uted
with a 15 gradient of 0%to 60% 0. 1% TFA/ MeCN in 0. 1%
: er .80 1,AUt 8% I I
o e g L TS IS RS Y R e, Goupiea e

£¥eNnewkQoradc -3 en-amed PrvqpiH | (2ed teRr.0i Was32dW vadied
product. 20

by- pubkgauent| aggizignniofr OpkeMy HPAYilga B 42y # S%pi-o
” g e M Sy |
aGsRG e cRONe 1 0Re] B PRIt 2 B 3 7 e

sbilogibanagbe tRaf6iérged Bo73hemelae)t iiom waiserel( hamuplly
(pH 8. th'r]) was addeg a sol éi 8‘% of h . .

a3 2L RWEFOL PUGPUBRRL SRS (5 8353 Fheo TEPATIGSeF insed
wYe ENNfeb. 0 %@t@%)dgﬁ?%t%%@ﬁbhOQf”kth@%mwa?fw% ,E¥ebc-
overnight. The M was renoved under reduce _
(b0 eEd gr(@randOHhwase st edabyr edddings slapaig lily 2 golgftion

AR d I t
oE15R5) aBlirto6 St 1 Lo o prBodr ot L ECARL O Bt )
diwmatad guehsNob 1052amd)(. andl Daach4 Eee )prodiutie 30

was eluted with a %radi ent ,of 0% to,.80% 0. 1% TFA/ NeCN
TRRCHLIOM, VERAPat e NGy EPURS 1REINFEES T 1PRe WRSastlitoHEd tO

c60b1espeRdhRINte . FBe5rkeihdwasTued ki thhemdr. adirgpt
were pooled and dried in 119 WO 2006/ 014287

FROT/ USR2005We230RB0ovadSagadesspabedad™V Gher pirghtious

Additi onal ,_pro t rec i ssalvi .
AP T B pRe RS B IR Yl
whkepat-&birnedHRECdasceededi hadExhayde The Thdentased

fractions produced 31 m};I of pure product_,after 5

PhyasReEr Pyt PERPAERRAYIPeHEEC SPAPHesi 96168 podnds 1#37

TBRIMLB] 16Ro.1% TFA/water, from 10% to 60% over 20 min.
s??s- %1- (2, 4-dinitrophenyl)-im dazol -4-yl)-2 10 "
Thet fiyhprophneniconseitings acpupkeproductie wegleepartled and

Xaa2- LI.- tidyl.-Si ' f el
1$5Phiaace B ota 2103 houiRed Bheliep T neadsd pyre
Cc¥podnaetbyl, paeptieneemaned ©f. B26.¢;gre@ef@3onmulies) 20.8

6-C - HOBt (0.0151 g, 0.089 mol.es) and HCTU_%. 0360Q
mgnugegs7uFibPesie Ho150ViRE 6PNRVPABERI (TTRPLRRS - addédto
6BhERc0 00818 9n R 2¢4r"Bl Rinutes at 1 mL/min. Solvent

A: 0.1% TFA in water, Solvent B: 0.1% TFA in

acetonitrile. Column: YMC ODS-A 150 x 4.6 mm, 3um
particle size, 12 nm pore size. Mass spectroscopy: ESI

(M+H)" = 1568.9 and (M+2H)/2 = 785.2

Example 18

Synthesis of (R,S)-3-(1-(2,4-dinitrophenyl)-imidazol-4-vy1)-2-

methylpropionic acid [o-Methyl-B-[1-(2,4-dinitrophenyl) -

imidazol-4-vllpropionic acid] [3-(lH-imidazol-4-yl)-2-
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the solution was briefly vortexed and then added to
the relevant Fnoc deprotected
womzorasd | - pepti dyl - Si eber resin prepared aspCT/US2005/023076
descri bed in Exanple 19. The coupling was allowed to
proceed for 16 hours. The peptidyl-resin was washed
h,ngQoBI&/Bn&beacD@Mnée Kelabbifeviated Bk dng,tlsee “Amino
af e MAth 10@6 acet | anh dr|Qe n,D 1 x 2nL x
jleim: jomne ' v es (3 x 1.5
m x 1 n1n). The peptldyl-re3|n was treated with 10%
t hi ophenol in DVF (1.5 nL) for 1 hr and washed with
DMF and DCM (4 x 1.5 nL x 1 mn). The peptidyl 25
resin was tihdlesorledt §d \bvidr opmieyty tHrE daoll®: 0. 1) (1
nL) for 10 mn and filtered. The filtrates wer e

and gent | vortexed for._a her TF
m %réej%a%‘”]crﬁcperrﬁ a‘%"eroe e Cfla Yk vaIeo él%o %BAChem"
38l (and addedite94 mb7ef MFBEa Abueltloih bIf Nheco3 (8.4 g., 0.08
preci pitated product was coIIected by centrlfugatlo

mgbehasReWasRY ﬂﬁ@nméﬁlyéstédéﬁée 40.(b54 IoﬁyHFt@WGdémldaZ°1e

h?&?ﬁgﬁﬁorI ES(ZM@Sgpub'B%eﬂo§$ Wrep@bﬁh'E%mﬁ&%@eaﬁlssolutlon
0 e crude di ssol ved and i nj ect ed

aiebmualahendnpeémlhenasﬁlSQEyl(EhlﬁmndeZSG 283Q, nﬁ)024 mole)

colu and e e Si a Iin gr.adi ent. 120 WO
1506bru1 4359 pEe) LadobET oBasy A AdRRORREs  Bnroa, § minute
pEFAGNECNTHB QedTEA/ Wakeurevahs481Mbed! toastliewsoat & hours.
of 15 nmL/mn with effluent UV detection at 217 nm
ThRe lAVQES] Uﬁ§ecéﬁPa|’fﬁFﬁ§ fRE Bexer edhyloagerassomeg added (20
I h Lye . f 5 u
201, wiP ARt Prdb Koyl TSt S LB Enerc0, (2 x 2
mf.0l | euitey Gmnﬁlﬂooms) agdadhentsatﬂ%ﬁtedGUwﬁéol&emt2@ mL) .

|n A over 25 mnutes Sol v . 0.1% TFA
Thi RBYE 26RFOLA VRS DrEBCIRAVERY RBNCTCNPRRA SIE & of
agg§vétéaocﬁaﬂc@amnfo§"lDahﬁth@sS|Z@helgolﬂﬂbpwéee removed by
Si ze. Mass spectroscop ESI (M+H).+ = 1527.9 and 10
filkzppion=thgaugh ay §B£P~§?| FéchrPFialthﬁPEelb’GPFf FERPVEA on a
pe d e de r

v E) P e e B R eF P IR S e el
ateaded @atoadd€li abi oL)cany 2h2 xo%0tépn Ham welrmern with a

d eluted h 15_Me Ve N
hE8F 38D EP0r5OAE 9BV RLFRFSO1F Sbner TRCWRECROFFeGE¥gtallized

obetnegRt29tandoRStBinpEt88urkSOMehe Bry@satoihechaterial was
between 36 and 44 min. A second run was
collected, washed with ethyl acetate (5 mL) and then ethyl

ether (10 mL), and dried in vacuo to a constant weight of 3.59

g.
1-Tosyl-4(5)-acetoxymethylimidazole

1-Tosyl-4(5) -hydroxymethylimidazole (2.52 g, 10 mmole) was
dissolved in chloroform (10 ml). To this was added
triethylamine (2.02 g, 20 mmole) dropwise at room temperature,
followed by dropwise addition of acetic anhydride (1.33 g, 13
mmole) over 15 minutes. The mixture was stirred at room

temperature and monitored by LC/MS for four days. The
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made as descri bed above. The fractions containing

| soner A were conbined, concentrated to about 5 ni,
walzdoanedsi t h 20 wat er/ MeCN (4:1) and the sol upCDUS2085023076

| yophilized. |Isoner B was processed in the sane

manner. The resultant residues were converted to TFA
chabks fBympvaBarahbveaHBYCreabaeh pepkisdecand Rheckedidue was

into a Phenonmenex Luna C18(2) 5 m 100 x 21.2 nmm
déskakiedndnerth¥d asehgte ((PReBA) 25 ahgdp§ﬁﬁnﬂpo%ﬁ29%)was

% 9 0l n
wg SR e S ey T oGt G Bl PR Bl ke ama
tA&n Batufheeﬂraoﬂiumschmnradabnglﬂhé xdd9i mdd epchductThe
| ed, frozen and ilized to

L Tk SR R R N L S X L

mHBdesitheshokhewi BemGoedhtbansy ghadieah, £1Q%teab@¥rough a
solvent Bin A over 25 mnutes at 1 nL/mn. Solvent A:

colieTPAadin FheerolBentienasBrepoYHITRX redvEEN. pressure and
| uom / 2 2005 0
<RV (131 V0.2000/ 44287 BOTL 200502808 n Mocerare (10
m3i ze. Tbhsﬁlsp301ﬁ6$6ﬁpyasESEO@W&H%ﬂdEd1527mﬁ afiddiethyl
é 2H) / In a simlar manner

.9 100%

hee- peBP?déO PEbﬂBrWBS §f6bF8iﬁéHStH%i€ZFWE¥ﬁFP6H t at room
tbhPBradhrd. ”‘@he5cH?Q€éléhﬁe§@|E@WHBGtEQndWEbﬁéa with diethyl
gradient, 10%to 60% solvent B in A over 25 m nutes
ebher R/ i O Gél)vénti Aried. 19 YRAuPnowgraighSoteenieBd 1.55
0.1% TFA in MeCN. Colum: YMC ODS-A 150 x 4.6 mm 3m
gparticle size, 12 nmpore size. Mass spectroscopy:

ES| MMERIIE o= chERbnE ek (MEAR, 1 B & (464 B Bsailole) -

20 Orrtizing the Syntneti c net hodS descri bed nerein,

the 11-nmer peptides set f@uopionatghble | were

prepared. 15 Xaal - Xaall set forth in Table |I for

", PPN Tl g Al B s

CoXmahitation20 Talbies), Cohpdubliés, XaaB9XaaR XaddtXeadof 1-

T§g§§—é?%?—éggZoégggtﬁa?lml g%gléa?b 5516 g, 1.2 mmole) and

dimethyl methylmalonate (0.1485 g, 1.0 mmole) in acetonitrile
(2 ml) was added to a stirred suspension of powdered KOH
(0.1694 g, 3.0 mmole) and tetrabutylammonium bromide (0.0496
g, 0.15 mmole) in acetonitrile (1 ml). The reaction was
complete after 40 mins, as determined by HPLC analysis. The
reaction mixture was poured into ethyl ether (100 ml),
filtered through a celite pad and the solvents were removed by
evaporation under reduced pressure. The residual oil was
dissolved in 30 ml of ethyl acetate and washed with 0.1 M
NaHCO; (1 x 15 ml), saturated NaCl (1 x 15 ml) and dried over
MgS0O,. The solvent was removed under reduced pressure and the
resultant oil was left in a desiccator in vacuum for 3 days to

yield 0.207 g.
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1 HAbEGTL-a-Me- T SDBip(2-Et-4"-0w)

4-(2' - Met hyl phenyl )-3- (Conpound 11) Phe(2-Fl uoro)
w@ysdyd2ed ani ne-NH2 10 H Aib E G T L-a- Me- T BTNUS2005/023076

Bi p(2'-Et-4'-0we) 4-(2'-Methyl phenyl)-3 Phe(2,6-di-

pyridyl al anine-NH2 Fluoro) 11 Des- Aib E GT L-a- M-

T S D Bi p(2' gHlte thyOMB) 4 41102532 261 BYHPEEIYH ) ¢ 3ac Nal2-

Phe(2- Fl uoro) pyridylalanine-NFZ H's 1IZ Des- AIb E G

T L-a-Me- T SDBip(2-Et-4"-0w)

4-(2' -Meth h 3- NH2-
M Al Mot AP RS Ry PP gL ob - 4291 NEpsubimsdazghe) -
oES3IA005 9290855 30 6 b1 B) Guds LassbbivdaSiP 2 ml of
(2'-Et-4"-0w) 4('- Phe(2 Fl uor o)

methwgbr onBe hiyhphevigs) a@d9§r 1dylml apfnk- AHY N@gHHapfpbthe

%_ﬁyl{fl\ﬁ?%@?}%o‘?egh é’uoro?r?%%ro) phER§F)pugitication by

phypatyt aanipPeC; NERe ﬁﬁo&hétboﬁtﬁiﬂéﬂ By MeyophSl Dzation
Bif:s]Z'-Et-4'-OVE% 4-(4' - Phe(2-Fluoro 3‘] _
Qre %ﬁe%m‘rf%ﬁy% %ﬂmdswb% aylr%u %| O NipNagl gpdj Reated at

&o G
(é: 1;lﬁe]iahyl P enyIJ) f l%yrg?(glyq al ani n%aﬁ ‘ﬁ‘bﬁ el‘—_a]é?d with
aTPTFB Mened &P, BEP{Lowdd ) b-4AA1 dedhybPhEMyl ) o8- concentrated
Phe( 2- Fl uoro) pyridylalanine-NH2 42 HAb E G M

HC1 sanvd-hda Sily a‘b(245‘EtC £orONEhot(® - Rehylqsiarsd ) - 3

Ph 2- Fl Ldyl al e-N 45 HAb.EGT, ..
CEi Ry 1R8BS LN hprEhpi e otution was
fPheeéﬁe@ &hd p&&diékylahmlmenmtﬁs i vo1 0p cdaﬁsl-saé\iia 20 Gord
L-a-Me- T S DBip(2,4 -di-0Ow) 4-(2'- I\/Eth henyEgs-
PFPRADABLYE - H%W.%?/l%l%m n"éh‘F\II—ErO@P%%r‘t’ﬁs4 %ﬁlb‘”
g{-?]@lé@f_ JfSOQ &pé@%'\@ f’%ﬁi‘F l_&l\ﬁgCN'\@ﬂh(ylPQefﬁ’}-\)wg’ﬁer over 60

di - pyridyl al ani ne-N | uor o)
mlnutes The fractions corresponding to 11 to 13 minutes in

the gradient were pooled, frozen and lyophilized to give 32 mg

of product.

o-Methyl-B-{1-(2,4-dinitrophenyl)-imidazol-4-yllpropionic acid

To a solution of a-Methyl-B-4-imidazole propionic acid
(0.0305 g, 0.114 mmoles) and sodium bicarbonate (0.0617 g,
0.734 mmole) in water (1 mL) (pH 8.04) was added a solution of
2,4-dinitrofluorobenzene (0.0323 g, 0.174 mmole) in MeCN (1.0
mL). The reaction mixture was vortexed overnight. The MeCN
was removed under reduced pressure and the residue was re-
dissolved in 2 mL of water, filtered and loaded onto a
Phenomenex Luna C18(2) 5um 100 x 21.2 mm preparative HPLC
column in two aliquots of 1.5 and 0.5 mL each. The product
was eluted with a gradient of 0% to 80% 0.1% TFA/MeCN in 0.1%
TFA/water over 40 minutes. The fractions corresponding to

12.5 to 14.5 minutes in the gradient were pooled and dried in
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50 HAib EGT L-a-Me- T SDBip(2-F)
4-(2' - Met hyl phenyl ) - 3- Phe( 2-Fl uor o)
w@yoocadyd2at anine-NH2 51 HAb E GT L-a- M- T BDUS2005/023076
4-[(2'-Cl-4'-CF3)- 4-(2'-Methyl phenyl)-3 Phe(2,6-di -
3' -pyridyl]- pyridylal anine-NH2 Fl uoro) phenyl al ani ne
Sbaddaith dpeledVaa™l odrdyleri ghtS DNHdﬂb&odaldbrdaﬁdt was
4-(2' - Met hyl phenyl)) -.3- Phe(2-Fl uor,0)
TRFQVRHes &Y feSRIZVigg [he yagesinsoluyple £rgds product in
og, 2’ foﬁ.tlo%zedal% HE e%:%ra%tlmél RIEERY ls %le%&(l%éa l&ﬂd?)e The
pyri dyl al"ani ne- Alb EGT L-a-Me- T S
c&n@(medztf)rwt(lanEpmq@dwdyB)L 3g Pife e anmduct after
ri d)ﬁ?al%m ne- NH2 Fluoro) 73 HAIb EGT L-a-Me- T S
|hp “OME) 4-(4 -pyridyl)- Phe(2,6-di-
phenyl al ani ne-NH2 123 WD 2006/ 014287
PCT/ US2005/ 023076 FIuoro% HAbhEGTL-a-Me- T S
D Bi p(2'-Et-4'-0Me) 4- meﬂﬁml\‘? :3' - Phe( 2- FI uoro)
byr i dyl ) pheny! a.rgels N!‘fZ a&mﬂ@s B Tdqade- TS
DBIp -Et-4' hen|-3- e(Z2-Fluoro)
(RyrS) dilari2nd- ﬂﬂ@ltmphem% lelwia@% reﬂsylﬁ@o
n@b@{y& pridoibn: gv%)::lﬁ (s Roudiliet iy H‘:I?l‘:énWe)levant Xaa2-Xaall-
Phe(2-Fl uaoro) 3-pyridylal anine-NH2 78 EGT
ReRLi L -BisbBrBrFEIN. BS- £OlGRWS :4- [ (3" -chI oro 4' -
T e( FJhialon) offl uer, e) pberml—] 23 4pxarmdstlr@palrélnm)N+ﬂaud‘é%ol 4-
HAbEGTL-a-Me- T S % -Et-4'- Jigs
Yﬁﬁe@zﬂlﬁlt&’drl@)fo@llﬁétlﬁoﬁf)léhéﬁyI ]25§ ﬁyrlod)pl8§| &Y Ni-ip 6-C1-HOBt

P Bl AP It 08 gy s i

eyl aiveriDaet NBI2 1) 8vak- @8idedl DIEAG (D .10345Me-, D .34@ mmole) ;

tgﬁeglﬂ%}aﬁwﬁy#&ﬁfﬁwﬁﬁgérﬁ%ge%1) ihen Added to the

relevant Fmoc deprotected Xaa2-Xaall-peptidyl-Sieber resin

prepared as described in Example 19. The coupling was allowed
to proceed for 16 hours. The peptidyl-resin was washed with
NMP then DCM (3 x 1.5 mL x 1 min) and then treated with 10%
acetic anhydride in DCM, 1 x 2 mL x 90 minutes, followed by
DCM then DMF washes (3 x 1.5 mL x 1 min). The peptidyl-resin
was treated with 10% thiophenol in DMF (1.5 mL) for 1 hr and
washed with DMF and DCM (4 x 1.5 mL x 1 min). The peptidyl-
resin was then treated with TFA/DCM/TIS (3:1.9:0.1) (1 mL) for
10 min and filtered. The filtrates were collected and gently
vortexed for another hr. The TFA mixture was concentrated in
a speed-vac to about 0.5 mL and added to 4 mL of MTBE. After
1 hr the precipitated product was collected by centrifugation,
washed and then dried to give 0.0841 g of crude product. This
was purified by preparative HPLC as follows: the crude peptide
was dissolved and injected into a Phenomenex Luna C18(2) (5

um, 250 x 30 mm) column and eluted using a linear gradient
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87 HAIbEGTL-a-Me- T SDBip(2-Et-4"-0w)

4-(2' -Methyl, 5 - Phe(2-Fluoro) Fluoro)phenyl)-3
w@ysdyd2ed ani ne-NH2 88 H Aib E G T L-a-Me- T BINUS2005/023076

Bip(2'-Et-4'"-0Owe) 4-(2'-1sopropoxyphenyl) -

Phe(2-Fluoro) 3-pyridylalanine-NH2 90 HAIb EGT

£ Moy LoSsPeBbPRe g TEh7flec®VBh 0.1% TFA/wat 40
% ?‘4 tﬁoxyphenyl ) - 3- /Pﬁe(z F uoro) waker ovex min at

apyibwyratenplielNHAL/®@inHwAth EfElRepntaUNpdetestpon at 217 nm.

2 t h
TBELGFBFBEs ) So8taays Py L AP RA R D AR oeg #1d
1bophiR12EdStD Bipe226E0) mé- 62’ QWEEI%ybphenplethde, HPLC

Phe( 2- Fl uor o) p¥r| dyl al ani ne- NH2_ 93

H. A b
retghigonT tmp, BRh¢ 3' MER- 4UnERE) the §°119Wé(’? ?PHS]FG)lons
ro hoxy n P | a n H
g%%EEEHE,TH@%aQEE?B% EBlveﬁs(ﬁ }g¥h b?@k ?SNH%nu%és at 1
mBHed2- Fl Godupntr Af | QoL8nEFRoIRphetpl) ﬁ@&vvnm B: 0.1% TFA in
2006/ 014287 PCT/U82005/023076 - 3- R%JId al ani ne- NH2 '
M9§NH ACR1EmE: TYMCa OpE-AT180pxpApf2 -BREficle size, 12

| P L
nfl bRrcMBHRK . ks gHegribreEBY: C&bgg%{awy )1827.9 and
(BI+Q(-12 /2Me- 2’64 .8-.(2' - Met hyl phenyl) 3 Phe(2 FI uoro)

%%%;E rl d IaI JnafEL %CP?F&?%%% 3n o%‘ tehe pe;;rtlsdeD

TE%IEhﬁ@&@&%bﬁé&@be@ﬁbklda a&&tdybalanlmngHas 99 sHoAkRd
EGT L-a-Me- T SDBip(2-Et-4"-

lm-g@ﬁNiM@@ﬁophghﬁlFDéUPH@PZWFSUéPéﬁeHyPPG?Iélgﬁﬂﬁébﬂﬂilc
[ 2'-E -
VoReo X PloFB) Tr P GOREMEL FOPoRLRy R mieh ) (2

M%CWMe@ﬁ'/@‘(@%@l@ Nr2H;36dsH 663 &/ 6. 5/6: 8-4-20 &L Pnin.
p(2 3 4-(2' - Chl orophenyl)-3- Phe(2-Fl uoro)

I§pme@ymawaﬁ|ﬁ@lmﬁztfdzbﬁtﬂﬁﬁnEZé Fnd. §5veinptgsp Isomer
Bhgg2c0§ﬁe%tegwﬁg§%egﬁ BQhEBBOQHeRXB) 3A E@@Q%dFkﬂﬁr%hs

ridyl-alrani
made as described above. The fractions containing Isomer

A were combined, concentrated to about 5 mL, diluted with
water/MeCN (4:1) and the solution was lyophilized.

Isomer B was processed in the same manner. The resultant
residues were converted to TFA salts by preparative HPLC.

Each peptide was injected into a Phenomenex Luna C18(2) 5

um 100 x 21.2 mm column and eluted using a linear
gradient from 20% to 50% 0.1%TFA/MeCN in 0.1%TFA/water
over 40 min. at a flow rate of 10 mL/min with effluent UV
detection at 217 nm. The fractions containing the
desired product were pooled, frozen and lyophilized to
give 6.0 mg 100% pure Isomer A, HPLC retention time 21.28
min. under the following conditions: gradient, 10% to 60%
solvent B in A over 25 minutes at 1 mL/min. Solvent A:

0.1% TFA in water, Solvent B: 0.1% TFA in MeCN. Column:
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yg%hgﬁéEngEbgﬁg)descrlbpgkkereln
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(S)-Hi- (Ab - E/thwyﬂ"phehyzl -Me- Ph&( 2-F| ubr ®jp(2’-Et-4’-OMe)  4-[(2-Methyl-5"-
a- Me- 3- pyri dyl al ang;p8g 123H(S) E G T L-a- Megyoyphenyn)-3-
SDBip(2-E-4 - g\/g)g {205 “Met hyl phenyl ) -3- a-  orphenyD]
Phe(2, 6-di - pyridylal anine-NH2 Me- Fluoro) Pro Rigylplpnine -NH2
(S)-HEA® TELGa- We- T-obME Bi B( 2'S Et B4 BipQ4E)-4’-OMe) 4-(4’-
4-(2' - Met hyl pheny Phe(2, 6-di - _
pyri dyl al ani ne- NHZ‘%i(ggl 2006/ 014287 methanesulfonylphenyl)

PCT/ US2005/ 023076 Me- Fluoro) Pro 125 H (S)- E Xpymrdylalanine-NH2
L- a-HVe-Aitl 5 D Brp(2c=Niipt' - OVE)S D Bip(2'-Et-4-OMe) 4-(2’-Methylphenyl)-3-
4- (3' - Met hoxyphenyl ) - 3- a- Phe(2-Fl uoro) dvi NH2
pyridyl al anine-NH2 Me Pro 126 H (S)- E G T L- a- Rgidyiganine-

S D pi\(ﬂz EEG- 4T- OVep-Me-(3' TethhoxpherBipG-B)  a- 4-(2'-Methylphenyl)-3-

Phe(2, 6-di - pyri dyplhab mb,g)e NH2' Me- FI uoro) Pro  Jgidyibhnine-NH2
(S) é‘l F—“ﬁho‘f‘oﬁhé\%l )L-g M% P (e(zf E}%gpw%?@ OMe) 4-(2’-Methylphenyl)-3-
pyrl dyl al ani ne- NHZhe(2-Fluoro) : pyridylalanine-NH2
H Ab E G T L-o-Me- T S D Bip(2’-ChH) 4-(2’-Methylphenyl)-3-
Phe(2,6-di- pyridylalanine-NH2
Fluoro)
H Ab E G T L-a-Me- T S D Bip(2’,4’-di-OMe) 4-(2’-Methylphenyl)-3-
Phe(2,6-di- pyridylalanine-NH2
Fluoro)
H Ab E G T L-o-Me- T S D Bip(2-Me-3-F) 4-(2’-Methylphenyl)-3-
Phe(2,6-di- . pyridylalanine-NH2
Fluoro)
H Ab E G T L-o-Me- T S D Bip(2’-F) 4-(2’-Methylphenyl)-3-
| Phe(2-Fluoro) pyridylalanine-NH2
H Ab E G T L-o-Me- T S D 4-[(2-Cl-4’-CF3)- 4-(2’-Methylphenyl)-3-
Phe(2,6-di- 3’-pyndyl]- pyridylalanine-NH2
Fluoro) phenylalanine
H Aib E G Nva L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-ethylphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Ab E G T L-o-Me- T S D Bip(2’-Et) 4-(2’-Ethylphenyl)-3-
Phe(2,6-di- pyridylalanine-NH2
Fluoro)
H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-pyridyl)-
Phe(2,6-di- phenylalanine-NH2
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D Bip(2’-Et-4’-OMe)
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( %\jo_ro)phenyl]-B-
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4-[(3’ 4'-
dimethoxy)phenyl]-3-

135 Des-
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pyridylalanine-NH2
4-[(2’-ethyl-4’-
methoxy)phenyl)]-3-
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pyridylalanine-NH2

Bip(2’-Et-4’-OMe) 4-(2’-Methyl, 5’-
Fluoro)phenyl)-3-
pyridylalanine-NH2
Bip(2’-Et-4’-OMe) 4-(2’-Isopropoxyphenyl)-

3-pyridylalanine-NH2
Bip(2’-Et-4’-OMe) 4-(4’-Methoxyphenyl)-3-
pyridylalanine-NH2
4-(2’-Methyl, 4°-

Fluoro)phenyl)-3-

Bip(2"-Et-4’-OMe)
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Pro
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Al bpET/G305/023076
L-a-Me- T H D Bip(2 -Et-4'-0w) 4-(2'-Methyl phenyl)-3-

I mp Phe(2-Fluoro) pyridylalanine-NH2 139 CH3 (S)- E G

T L-a-Me- T.S DBip(2-Et-4"-0w) -3-pyridylalanine-NH2
4- (2 h¥! pheryl) a- tPhef 2- f JEL- .
pyrlz%yll\%ils aﬁl % FI\IIsz Ll |T|I segPro 1?85(? Cou OMC) 4(2'I'Methy] *
L-a-Me- T S D Bi p(lire@éiluom OMVB) 4-(2' - Met hyI pheny|§hl%‘°>Phe“yD -3-

0- a- Phe(2,6-di- pyridylalanine-NH2 CO Me- Fl u@yrlylalanine-NH2
H's Progldg @B NN E G, T L-§ TpS Byip2'-Me-4-  4-2’-Methylphenyl)-3-
Bi p(2 -Et-4' -Ove) 4'5("2%'I Met hyll\/bsnenyl) p2 Ve, 4 MethylphenyD-3

Phe( 2- Fi uor o) pyr i RyRdluare) ne- NH2 CO- (D?M“-I? s Al aPyigylalanine-NH2
CBIN A& G Lta- '\/E-a ﬁe-s DrBi i 2' DEtBu{lr ’-E@V’BOJMe) 4-(3-

4- (2" - Met hyl phenyl - Me- Phe(2,6 .

pyri dyl al ani ne- N he %(51“"? ) - Fl uor o) H| s Al a 143Tdygromethylphenyl)-
(S)- EGT L-a-Me- T S DBip(2-Et-4"-0w) 3-pyridylalanine-NH2
4- (%-'I G hﬁl Rhery! )L% M@SOZ Ta- fhebzcﬁ:%ij% @)-OMe) 4_|§4’ Fluorophenyl)-3-
pyri dyl al ani ne- NH2 Pro

L-a-Me- T S D Bi p(@eQﬁWw) OVe) 4-(2'- Met hyI pheny|P¥“dgla‘k“““e -NH2
SO2-H a-AitPhe( &, 6adi - Lpymie-dyl @l ars nepNBEZ (2’ HHi-8'-Oize) 4-(2-

Fl uoro) Pro 128 V\Q Tr}tﬂxgromethylphenyl)-

8%?4/ 014287 PCT/ US2005/ 023076
L- (S)- E GT L-a-NE*HS) b gip(2' - Et - 4' - O\k) : .
4-(2' - Met hyl phenyl)-3- Lacty a- Phe(2-Fl uoro) 3-pyridylalanine-NH2

Eyri}%m&TaﬁSi lr[a);ei3 _NH(Z Lbciib-s Me P;s;o4 %gﬁlgﬁ-ﬁﬁfﬁl)o%ﬁ (4‘z|(i’-cmoropheny1)-3-

-a- Ve- I p Ove ' -Met hyl phenyl ) -3- .

Lacty a- Phe(2,6- o"%“‘zﬁg}’f’ﬁ°6y| al ani ne- NH2 birid3alanine NH2
H Ab E G T L-o-Me- S D Bip(2’-Et-4’-OMe) 4-(3’-Chlorophenyl)-3-

Phe(2-Fluoro) pyridylalanine-NH2

H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-Isopropylphenyl)-3-

Phe(2-Fluoro)

pyridylalanine-NH2

H Aib L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-[(2’-Methyl-4’-
Phe(2-Fluoro) methoxy)phenyl)-3-
pyridylalanine-NH2
H Aib L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Trifluoromethylphenyl)-
3-pyridylalanine-NH2
H Aib L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-Chlorophenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Aib L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-Pyridyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Aib L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-Methoxyphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Aib L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(6’-Methoxypyridin-3’-
Phe(2-Fluoro) y)-3-pyridylalanine-NH2
H Aib L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Isopropylphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
H Aib L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methoxyphenyl)-3-

Phe(2-Fluoro)
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L-a-Me- T H D Bip(2'-Et-4'-0Owe) 4-(2'-Methyl phenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2 149 HD EGT
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L n \ Phe..HN H
116 %L :Fhr ﬁlhl%erl hg of tReBﬁé{)g}'g'hI{é S&Pipgrophenyl)-3-
of the a- rret hyl - NFhiizéding of the g phenyl al ani neyridylalanine-NH2
bi phenyl al ani ne bi pkggy) al ani ne (a- l\/b Phe) r| ng
carbons ring carbons ring carbons
n7 o ~H AP HN AN E N Lefdeo i 6 crEoBm@crE( ‘t)OI\ée-)l\ieC-”FMéthoxwhenyl) -3-
(L) --Me-Phe(2-Fl UOIPBa(Zéhl) a- Me- Phe( 2, 6- di - Fl uor o) pyridylalanine-NH2
Bip(2'-Me) O, O, EEOIONNN NNHOHOHOHODO
- Bip(2'-0Bu) Bip(2- lJ) |p(3' 5 -di-Me) Bip(2-0C)
118 H S E G T L-o-Me- D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
(Compound IIT) o- Phe(2-Fluoro) pyridylalanine-NH2
Me-
Pro
119 H N E G T LoMee T S D Bip2-Et-4>-OMe) 4-(2’-Methylphenyl)-3-
Me- Phe(2-Fluoro) pyridylalanine-NH2
(D)-
Ala
120 H (5 E G T LoaMe T H D Bip(2-Et-4-OMe) 4-(2'-Methylphenyl)-3-
o- Phe(2-Fluoro) pyridylalanine-NH2
Me-
Pro
121 H (5- E G T LoMee T S D Bip(2-Et-4’-OMe) (S)-4-(2’-Methylphenyl)-
a- Phe(2-Fluoro) o-Me-3-pyridylalanine-
Me- NH2
Pro
122 H Ab E G T LoMe- T S D Bip(2-Et-4’-OMe) (S)-4-(2’-Methylphenyl)-
Phe(2-Fluoro) o-Me-3-pyridylalanine-
NH2
123 H (5 E G T LaMe T S D Bip2-Et-4-OMe) 4-(2’-Methylphenyl)-3-
Q- Phe(2,6-di- pyridylalanine-NH2
Me- ' Fluoro)
Pro
124 H (- E G T LoMe- T H D Bip(2-Et-4-OMe) 4-(2’-Methylphenyl)-3-
o- Phe(2,6-di- pyridylalanine-NH?2
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a- . Phe(2-Fluoro) : pyridylalanine-NH2
Me-
Pro
H (- E G T L-o-Me- T § D Bip(2’-Et-4’-OMe) 4-(2'-Fluorophenyl)-3-
o- Phe(2,6-di- pyridylalanine-NH2
Me- Fluoro)
Pro
H N E G T L-o-Me- T § D Bip(2'-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
Me- Phe(2-Fluoro) pyridylalanine-NH2
@L)-
Ala
H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3,5-
Phe(2-Fluoro) pyrimidylalanine-NH2
H (S-D G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
o- Phe(2-Fluoro) pyridylalanine-NH2
Me-
Pro
H S E G T L-o-Me- T S D Bip(2’-Et) 4-(2’-Ethylphenyl)-3-
a- Phe(2-Fluoro) pyridylalanine-NH2
Me-
, Pro v
Des- (§- E G T L-o-Me- T S§ D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
NH;- o- Phe(2-Fluoro) pyridylalanine-NH2
His Me-
Pro
Des- (§)- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
NH;- - Phe(2,6-di- pyridylalanine-NH2
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I N fR)N Alb-l B © HTO LocMe- T H D Bip@ -Et-4 -OMe) 4-(2'- Methylphenyl) -3-
4 (3'"- Isopr 0poX henyl ){_rl dyt al ani ne
4- (8 MEb hGi Sherdyl ) Lax ffnd i B Bip( dit-4 \PMe)y 4(2’-Methylphenyl)-3-
Imp Phe(2-Fluoro) pyridylalanine-NH2
CH; 8- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
O- o« Phe(2-Fluoro) pyridylalanine-NH2
CO- Me
His Pro
CH; 8 E G T LaMe T S D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
O- o- Phe(2,6-di- pyridylalanine-NH2
CO- Me- Fluoro)
His Pro
CH, N- E G T LaMe T S D Bip(2-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
O- Me- Phe(2-Fluoro) pyridylalanine-NH2
CO- (D)-
His Ala
CH; N-- E G T LaMe T S D Bip(2-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
O- Me- Phe(2,6-di- pyridylalanine-NH2
CO- (D)- Fluoro)
His Ala
CH, S E G T LoMe T S D Bip(2-Et-4-OMe) 4-(2’-Methylphenyl)-3-
SO~ o- Phe(2-Fluoro) pyridylalanine-NH2
His Me-
Pro
CH; S E G T LoMe- T S D Bip(2-Et-4’-OMe) 4-(2'-Methylphenyl)-3-
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NHON HOHO
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L%CtK/bNE - F uora% %heny ) 3-pyridytal ani ne 132 V\Byrldylalanme nHz
200’6‘?‘61\@287 PCT/ US2005/ 023076 O H3C CH3 ry |1~ |
~CH3 rypoH HAib Iva L-a-Me-Pro O COOH S H Nva N N NH

H y NN HHO HO 0
146 N| (Jé r4e] e‘f aS{\' yl LF‘%‘% cz'}r boXy- 4 BH%; Ep30M), §if7 Afighyipheny)) 3-

@Hct&) ¢11, S)-i np Fbe®.64-2- H| s HHO' X' O N NJ phSlalanine-NH2
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Pro
147 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’,5’-di-Me)phenyl-3-
Phe(2-Fluoro) pyridylalanine-NH2
148 H Aib E G T L-o-Me- T H D Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH?2
149 H D- E G T 1LoMe T S D Bip2-Et-4-OMe) 4-(2’-Methylphenyl)-3-
"- Ala Phe(2-Fluoro) pyridylalanine-NH2
150 H Ab H G T L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-(2’-Methylphenyl)-3-
Phe(2-Fluoro) pyridylalanine-NH2
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Adp Allo-Thr O Aoc CH3O CO H s CH3-S02-H s Those
skilled in the art of am no acid and pepti de
w@eb@wiost28yy may be aware that a phenyl al ani ne aPETOSB0O5/023076
beari ng a phenyl substituent at the 4 or para position
5 may otherw se be defined as a
4- (phenyl ) mhing| AcidnAbBréeviatibris ahdpstractatesi ne and

t hus abbrevi ated as "Bi p". For the purpose of
&Almy.ﬁﬁwtkc@ns shown in the "Am no Acid

ﬁﬂﬂ'ﬁ‘\v“l -HRreyplpingind St ruct ur es" section ang |n the s

8 &5 herein, a bi phenyl @l ani ne am nos Sy

@b@'ﬁw at ed, for exanpl e " Bi p(2.

N’@:ﬁ_ﬂdﬁﬂc.r{eo represent a Ryl al an|

|,'_1vs dorvaisi t i on vvlth\a _2met hyl phyer;
£ met hy! group HN 3, Oftho renam

aHlathrrent poi nt o 8;,1];1_]%“,thg%l r| ng. 15 E}@,adml,@m&;em

Numberig of the biphenylalanine

Synt hesi s of (2 phenylalanine biphenylalanine fing carbons

S)- (((9H- f I uor en- 9- &/1M$'Fr8t"’i‘i63 /5 carBRsmpTe) - o carben
3-(2-oztolylpyrjm din-5-y )propanoi c aci dj@yThe

foll g Sche 21 descriJbep the synt of (2S)-
20 OH- f | gi0¥En- 9- y| ) YeT¥TOXYy) car bo m no) - 3- ( 6- o-

oY BY. W yl) pragpaQolc acid kyévochloride: 133
WO 20 /01428‘»73 PCT/ US20084J123076 Schere 21 NH2OHHCI ,

Hﬁﬂ% | (L) e%ﬂr@*aw PH%;S aH0% Pd/ &geMdOAC, Ac20 C
| NI\/ENH2 0 POCI 3 \ ~~~~(1\\\ ~~~ N Me
di e 2

net h 00 ®Bnat @ NaH, E NH
C OAC > %
(o] \” (o] ”

N ~
H N
o H |
Bip(2'-OBu) , o
BIPZEY  pip2-Er4-OMe) Bip(2-Me-4-OMe) BiP(3.5-di-Me)  Bip(2 C')
@ F 7\
<N

SN
H § SN
Bip(2-F) H 4-(2'- Ethylphenyl) -3-pyridylalanine

Bip(3'-Cl-4'-F) H o 4-(2'-Methylphenyl)-3-pyridylalanine
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N toluene-CH2CI2 1/ N Me Br HO N Me u0O 1.
Ph2C=NCH2CQ2t Bu, t et rabutyl 0 anmoni um br om de,

WQ@2d06Bu2g1 i m no- 2- PCT/US2005/023076
di et hyl am no- 1, 3-di net hyl - per hydro-1, 3, 2-
dlazaphOSohorlne CH2Cl 2, -78 C 2. 15%citric acid 3.

%HF/HQO chiral chro
Me N Me 98%

A, ri _nvn5h FnocHN tBu~2. 1 N

\%= N Froc HN! CO t Bu 96% ee

NP2 ﬁWﬂoxy ZTRECRY | hengagiodi-ne . «d@y. aMeaJ,y;pxexy.@d roshndI T T ON
of 9.92 g (84.7 mmol) of o 5 tolunitrile and 7.82 ¢
(93.2 mol ) of sodium bicarbonate in water (20 nL) is
added i sppfopanol (100 ). The reactionggxture is

heat ed tQ’refl ux under n. After 20,kyu<the

react fop m xture was ol ed and evapor %0 renove
nost ¢of the isopropgnol. The semi - SO|I esi due 10.
was Npaftiti oned be en water and hext&nk and the 134
W0,2006/ 014287 +RBuidioddenitPad 307 Gz HoBShblnly bipFasil 1 ds
4X£$egég$7%gted and dried to_give a white SO|Id 8.03
g, 83%yi€ehd. 2. 2-nethylb am di ni um acet 5 To a
stirreo/ao ution of 7.82 t he above ound

I'n acetic aC| (100 nm.) at

4-(2"-Isopropylphenyl)-3-pyridylalanine 4-(2-fluoropheny!)-3-pyridylalanine 4-(3'-methylphenyl) -3-pyridylalanine

>N

H o
4-[(3',5'-di-Fluoro-2'-methoxy)pheny!]-3-pyridylalanine
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tenperature under argon was added 5.65 nlL of acetic

anhydride (5.65 mmol, 1.15 eq) and 1.0 g of 10%
wdarghoent4287 The m xture was stirred and purged tRETES2003/623076

argon. The 10 mi xture was then stirred under a

hydr ogen at nosphere (--1 atn) for 3 h. The reaction

m xture was purged and filtered through Celite.

Evaporati on og,the filtrate grovided the producteas a

tan solid, .32 g, 99%yyi .15 3. Ethyl

4- hydr oxy€Z- o-t ol yl pyri met{ ne- 5- car boxyl at e.

stirred ¢thanol (57 nl) der argon at 0-5Cfvas added
2.35 g d¢fY'sodi um hydridgX n an oi |l dispersilorf (60%

(o]
5 8- Tnopmampireyy-sipmape r t HORS. +-gv@mn Qo AFIE-gpy-eggheyipneny-3-pyricyiatanine
addi ti onaby 10 mn, a so fon of 5.70 g of
2- et hy zgm di ni um cetate (29.3 mol S
added. e resulting o ge slurry was stied as a
sol ut oy of 5.93 nlL i ethyl (2-ethoxy~ hyl ene)
NRLrARRI29edsnD] ) "I A 14 ni of et hang dded

H

. - 4-(4-Trifluoromethoxyphenyl)-3-pyridytalanine € 4-(2‘-Ch|lur :\Qﬁa)-%-pyrlmaw anine .
over 5 mn. The mXture ated to refrux; ?orn1ng

was. he
a solutiof) After 15 h Eiffé:olution was 25 £d and
pour ed 300 nL of idewwaker. The resuld¥ng
solutjdgn was stirred anfl 2.3 nL of concentyated

hydr o¢hKoric acid (27.6 ) was added t@ Bring the

ST Ut ORI, THEwrrerswt P ieeoT f - whideenofrlegeatrbant
slurry was filtered and drigd under an N2-streamto
give 30 tthe title conpound va White solid, B7 0,

2006/ 287 PCT/ US2005/823076 A sol uti or, 4.00 g of
et hyl# 4 hydr oxy-2-9 toPv® pyri ni di ne-5-carbexyl at e

(1 i MEerivppnng 1 of osphor ous" " BRFURPEF Tt e
(124 mo was heated to lux (calciumchlo

filled e as protecti r‘om the 5 outside

at nos e). After 3 h he excess POCl3 wag _nrenoved

by diy O'IIation (-20 ~kopr, 90-100C oi |l battf
@S b e | Q08008 0G5l di fied. The solids
were pul vegi zed and covered wth 100 f**BP*EVTRE"The
slurry cooled to -5C agi tated vigor ly for
10 10 #TWith 25 nL o p ssi um car bo sol ution

(2 M mol )" .. Thefresulting organic ase was
sepawated, dried ny N
4-{(3' 4" yi}-3-pyridy I 4-(3"-Isopropoxyphenyt)-3-pyridy 4-(2"-Methytphenyl)-3-pyridylalanine
O~
Br
N O—< N N
4+2Isopropoxyphenyl)-3-pyridylatanine 3-{4-Bripyricylatanine (A J1)-3-pyricy

N i:«” N
A3 ~
~y R N ~
N
N N

o H o

(§)-4~(2"-Methylphenyl)-o--Me-3-pyridylatani 4-(2'-Methytphenyl)-3,5-pyrimidytalanine 4-(2-Methyl-4"F Jpheryl)-3-pyridy
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15

20

(MSHM), filtered and evaporated to give, after
triturating in hexanes, the title conpound as a |ight

woe@ange2sol i d, 3.58 g, 84%yield. 15 5. Ethyl PCT/US2005/023076

2-0-tolyl pyrimdine-5-carboxylate. At room
tenperature, a solution of 2.33 g of the above

corrpound(8 42 ) nd 1.17 nL of triethylamne (8.42
wihyl acetate was treaﬁﬁwith 20
210 % P dJOﬁ“°C The rapidly stirr i xture was

purgenﬂ tvvl C'@ W tdvey gon and then subj ected cto a
hydr ogen $phere (-3 aty fory 3 h. Tthreac Hhon
m xt ur e vvas Wy ged, filt/gggd tfipough Iz)|te$d
evapor at edy e- evapor aty fro hexan S gave 4 he
title cosnquidens a 25 yﬁm oW s id," 8 fmidr Py
yield. 6. (2-o-Tolylpyrim |n Sol)n&tsh,anol To a
St i rre sol ut i@ of 2.10 grof "FN&"above conpound(8. 67
mmL n 45 of wdigchl or oyret hane u ger 30 agtton at -78
vaas ddd127 of aSO|UtIc.0
dllsqgutyld mi i |n§ —]‘agmr(?ol)
After 90 maj, aas@l ution of 19 Tl pot ass? um sodi um
tartrate (1 M 19.1 nmmol) was™24§ué&d dF'BEJ‘Wse and the
finely frozen 136 WD 2006/ 014287 PCT/ US2005/ 023076
irred and allowed.to warmto _room

di sper si on
t enp&PLEEr éwag'rﬁsdrrﬂ?t Ghe @& Par ePEPEnediderRdeReRALER

cﬁ@ﬁlglt(iggfﬁ Ogﬂ%tehawsremﬁaer gaphenphasen¥ae agparakedq
dri ed |tered and evaporated to give a

bparive B @hlenypéusubrs@atuentwaFhrECé g&l para position

o5 SR EEY Bk 20 ET.EOU TRl LR RS3BES) o

456%y>hphdny1aléﬁiﬁeTah§al pyuk nindiyNbE- ybpretrhyktbdoaksde
and 10 (R §
“El%’((9ﬁ9f-’l G Feﬁu§P9F?rrBFh6§9) EQPB@H&PPQI‘S shown in the

“AﬁlﬁotQEXHPXEb?thQt§oME)QﬁQPQEQQEgureé””béEHESnognglgn
of the above conpound (4.58 mmol) and 0go

tbho@phéegubemybv omi Héplgnprapmpipe msnheaced m@yllze

ci ym.chl ori Ilegng i N 15t be. as
EB0eTipERR"! YOk PremBifei e SEMBLEnele) P arEEnite
intended to represent a phenylalanine substituted at its
4 position with a 2’'-methylphenyl group in which the 2'-
methyl group is ortho relative to the attachment point of

the phenyl ring.

Example 21

Synthesis of (2(R and S)-(((9H-fluoren-9-yl)methoxy)carbonyl) -

3-(2-o-tolylpyrimidin-5-yl)propanoic acid].

The following Scheme 21 describes the synthesis of (28)-
2-(((9H-fluoren-9-yl)methoxy)carbonylamino)-3-(6-o-
tolylpyrimidin-5-yl)propanoic acid hydrochloride:
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h, the reaction mxture was distilled (-20 Torr,

90-100C oil bath). The resulting black resinous
WO e®cdu28T was cool ed to room tenperature, COVBCEUSMNH/023076

Et OAc, cooled again to OC and carefully treated with

10 mL of a sodium 20 carbonate solution (2 N, 10

mmol ). The organi cSekéma@ti, the unstable

2-o0-tolyl pyrimdin-5-yl)methyl brom de was dried

(MS™), filtered and evaporated at < 30 Cto give

1.35 g of yellow glass, to be used imediately in the

foIIovvieaction. 25 To a stir m xture of 1.31 g

of the labQve coryasit, NndHBo 54 NH)75 g (3.64
mol , 1.0 &Yui veltetht) of tert- butylNOH H,, 10% Pd/C, HOAG,
2- (d| phenyl met hyl eneani no) acetate and 1%2°ng (0. 36

UI val ent) of tetrabutyl amoni um brom de in
16 m ci!chl oronet hane at -78 C under argon was

add 860 L (5. % eq) of @:{NH
thyI perﬂyﬁro 1.3 -dl"azaﬂ:ﬂ{ﬁﬁﬁjﬁmy“'gfﬁ""&'{?br NG

mn ® The reaction mxture was stirred at -78 Cfor 1
Ifoﬁla'bcp‘t hen allowed to warmto room tenperat U

skteas. After 137 WO 2006/ 014287 RCT/ US2005/ 02307

h, the™m ture was directly {3 ed’_B'.y.S| [
chromat o tH)El, et hyl \di chl orq
(3: 47 a5Yel m“ ZOHO\J\{‘JJ’ uff), to give
tertbugylMe2-
~(&ghenyl met hyl eneam nogn;c3ndHocopss, @taydegayri m dint 5- 5
yl ) gropanoat e yel | ow Gmmenivin bidmidg, 2+B8YmMnee] d. Tp a
stirred solution of 1.4y 233%'H‘@‘rb*1"1¥$?‘?%rt- but yI
2- (di phenyl met hyl enearf) 138 m%a 2ol°yT pyri ni d| n- 5-
yl ) propanoate in 12 nh.xafoccTHEc@stnrmambt enper at ure
under argon was addecdhidlch@mgogfaphy siparatipn| , 5. 8
equi valents) of 10 citric acid in 12 nL of watpr.

After 3 h, t eaction mxture was diluted wt
wat er an twice wwth ether. The aque,pusase
t

S

was the to pH 9 with solid sodiur CHr bphat e
and extract ed twice with dichloronethanef N The
di rradne hdH¥®ext racts were combi ned, Jed oo deh

sodi um sul fat e and cbAbenthated. The PRI Py o |

was di ssol v;e/d@ 6 nb 10ficydtkdie and treated with 4 mL
of / X N
. | i

= NHCl pe
=N Me

FmocHNY ~COtBu 96% ee

FmocHNY ~CO.tBu 96% ee

1. N'-hydroxy-2-methylbenzamidine.

To a stirred solution of 9.92 g (84.7 mmol) of o-
tolunitrile and 7.82 g (93.2 mmol) of sodium bicarbonate
in water (20 mL) is added isopropanol (100 mL). The
reaction mixture is heated to reflux under argon. After
20 h, the reaction mixture was cooled and evaporated to
remove most of the isopropanol. The semi-solid residue

. was partitioned between water and hexane and the
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10% sodi um car bonate sol ution and then 864 ng (3. 34
mol, 1.1 equival ents) of

w@z2d0b0on2enyl net hyl oxycar bonyl chl ori de 20 at r oP@T/US2005/023076

tenperature. After 2 h, the reaction m xture was
extracted twice with EtOAc, dried wi th nmagnesium
reghflatiog sbillider ewrec onddrtatatde dndhdipied ficedyiye a white

chr.gmat,ogr.aphy si l.ica gel using ethyl
S&@é%at§r§9cﬁroﬁgﬁeﬁﬁﬁﬁ ‘(1:19) as eluant (5 x 15 cm
colum), to give colorless oil, 1.61 g, 25 99%yield.
The Eroduct was dissolved in 1:1 EtOH/ MeOH (130 ni).
2af t e2 TG thYAPeRzapdinifgy acekaked. After filtration,
the &l tr hected C Rirr I hy
(Chi?§|%a%E%59%o %#ﬁP%%§§o°§ﬂﬁ-?&p?'822%?%%?ﬂ%5§$96 30
cROHLBHCHIERe tame® 13 nelagtednt, ats@dni(/Aion nfll)owtr atoen t 0
ive after collectin ool i n aporation, two
nberRsHEs SS5Rors608 benoaTieaPubsony GEaateticS)
ahhBakY Be26( 68Hmnbagr en18- yky) mahBioxy hear kenvlok- Fu-2n-c.
o-tol yl pyrimdin-5-yl)propanoate (identified by
TEgnPaKtysR VoSt BE1pFecdand RHAREF) twige wgth>e8upae; The

- | L.
TSP LS e, 8557 S, HadoTc A BERPSR: psmgsphere (-1
atmp) ofpkepPr hm di Fhe- ylepptdpanodkeur29dwvasy puetdeandbot h

by _chi.r HPLC anal.ysis (4.6 x 250 nm_AD. col_ymm,
£31 50884 FbpPuRG: RBLHERol - SEARAOR CASTaPbaRTE Tl E RS
pkbQWdeat €he p8dduct as a tan solid, 10.32 g, 99% yield.
(2S)-2-(((9H Fl uoren-9-yl) net hoxy) car bonyl am no) -3 10
(6-o-tolyl pyrim din-5-yl)propanoic acid hydrochloride.
35 ?glggigggnl 49L¥a_%g§g_ E%Cg"#ﬂ?? BUL iRk ol %é)—ét—gfagbgg&_ Yhte.
t ol yfrpystirded- bephhpilopanoate undéFAatgdoh at) 0-5°C was

r.otect fromthe at here by a cal ci_um )
BRE6r £aSer 71 PEA=ay A PYBEL GBeinae s oLt BISREZFAGM (0%,
sBePRn8I Wr enf BbréiBAYI Sveth€o hEACt i BRLBLXEHN 8AWREional
concentrated in vacuo at less than 40 C and the

1Pemint i agsetuhyenoPf wa<0readpEsarmethyhbensanédéniwince
a ate o] it 0 . as white
oBICaEL RO b SN ARl | DRS00 ol
s2Ryy 2w & ( St Fladr ea- 8- yb) uei boxyf car banyt.agtndle8hyl
(2-ethoxy-methylene) malonate (292.3 mmol) in 14 mL of

ethanol was added over 5 min. The mixture was heated to
reflux, forming a solution. After 15 h, the solution was
cooled and poured into 300 mL of ice water. The
resulting solution was stirred and 2.3 mL of concentrated
hydrochloric acid (27.6 mmol) was added to bring the
solution to pH7. The resulting off-white flocculant
slurry was filtered and dried under an N;-stream to give

the title compound as a white solid, 6.87 g, 91% yield.

4. Ethyl 4-chloro-2-o-tolylpyrimidine-5-carboxylate.
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(6-0-tolyl pyrimdin-5-yl)propanoi c acid hydrochl ori de.
A solution of 290 ng (0.54 mmol ) of (2R)-tert-butyl

W@ 206024281 | uor en- 9- yl ) met hoxy) car bonyl am no) - 3P¢BUS2002623076

tolyl pyrimdin-5-yl)propanoate in TFA (2.7 nl),
protected fromthe atnmosphere by a cal ci um

chl o @ahitliloed o Yi.N® o WFe ands 1St Hyelk ity +0em
tenperature for 4 hours. The reaction _m xture was

t@éﬂé@ﬁﬁrlﬁtl@dﬂ%&r&@a@oam% (parp ™P1C diy e mL of
di N |

op GRG0 AR 1 A 1DATHARAY el hetibddh dif e e1ux

(wbﬂt:aupowliﬁm,r% frrgle@s%lyqeelads o398 e 1200 61 287

PCT/,US2005/ 023076 ., Exampl e 22 esi s _of
opsey 5. PERORERRES) en- SBHTme: M riging 2901s was

r@%k»éh %y( CrigttiasleRwn di-2-03-Brr @wmo@ca@m patchhe
| om ng Schenme 22 describes the synthesis of ((29)-

T@e( resiidualored oiy| prettreljrdaseed@difindret e 3qldds

werepptIB el 3ol LRNBAROMA (RO o0 N EROA e e

sEhxry,GHM—cboZedmeCGB@C AV agitBte® PhgdHBusUyNECOHLO

F
m&gE%EH 10 1 (%; 4S ﬁ$%2%%| q§rbonate solution (2 M, 50

min@h Y. Py Fﬂh@l &e%uyﬂt)l@s@t 2 )a@Pi%Z HiaFeN@r=d Gt e dried

To a stirred slurry of- my (1.50 mmol ) of Exanple
(MySHs bt fzsteraﬁd@ndaﬁg@nomge ddedo3ves after a

sQl ut 1 Si h t ISinPzid M
tirI’JT tid tg uen §f %‘fg{%k%%l ") L&E‘e t %)&%;% r%nlm?)ozl dﬁ‘%e gm()llcjlﬁ?l tof
omahgs:ssbmldhe)sarmt byl @i4si vdzilde and 467 ng (1.50 mmol)
of (2R, 4R)- benzyl

4- et hyl - 5- oxo- 2- phenyl oxazol i di ne- 3-car boxyl ate (S.

R 5 Kapagh gyl J2 - S o1 L1951 B3 119935 (0P dky1ac . Nl of

At room temperature, a solution of 2.33 g of the

above compound(8.42 mmol)and 1.17 mL of triethylamine
(8.42 mmol) in 35 mL of ethyl acetate was treated with
210 mg of 10% Pd-on-C. The rapidly stirred mixture was
purged twice with argon and then subjected to a hydrogen
atmosphere (~3 atm)for 3 h. The reaction mixture was
purged, filtered through Celite and evaporated. Re-
evaporation from hexanes gave the title compound as a

vellow solid, 1.88 g, 92% yield.

6. (2-0-Tolylpyrimidin-5-yl)methanol.

To a stirred solution of 2.10 g of the above
compound (8.67 mmol)in 45 mL of dichloromethane under
argon at -78° C was added 12.7 mL of a solution of
diisobutylalum-inum in toluene(l1.5 M, 19.1 mmol). After
90 min, a solution of 19.1 mL potassium sodium tartrate

(1 M, 19.1 mmol) was added dropwise and the finely frozen
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20 THE in separate syringes were alternatively added
dropwi se over 30 mn. The reaction m xture was all owed

WO 0006@14281 0 room tenperature. After 14h, the reemUSDN5S/023076

m xture was poured into saturated sodi um bi carbonate
solution and extracted twice with ether. The organic
dhﬁbéﬂ@1&&06@&14&ﬁ}nﬁ%ﬂﬁﬁﬁﬁQﬂﬂkﬁ@ﬁnﬂﬁnxﬁmmmamisnmnwe

conbine, dried. (Na2SH) filtered and evaporated
TR o o AL WA T O AT R WSt s
2o WTrh1brdnfelt@Ae/dhexanes Ayl FHadsP W drbartdieed,
title conpound as a white foam 24 , 383%yield. 5 2.

d(IZRd48)Mgk§@miyl f4lxerndl aBdogyapophéRyl to- gigeoa yellow

I ) [4i
7 et B T g S S 1
cﬁommumh and 14 En:iom:‘/h:&é’.ﬁmld& ) proacieldd taos divdlse heatipedind
to 10 ref lux for 24 h. The resulting solution was
agy &pHitdi&d Sotldddr?ﬂessﬁganést%éﬂ%l ssolved in 9 nmL of
water. The solution was extracted once with ether.
The aqueous phase was adjusted to pH8 with solid

sodi’um bi dér—l@oﬁ@tlé’ lp(YZB@m@MMlﬁ@w gmm:rmgge raysin

r e(izt@%mmeﬂmanEeﬁthﬂopmbats% Ci t ri c aci d
solution and extract thvm ce wmth EtOAc. The conhi ned

or gadi ®igturgces 318 aw of Ehgsebrve GampE aiks 58
rEbaRoLRlee. 26" ¥Std! IeRUeR OBkl de (7.67 mmol)

acetonitrile/water provided the title conpound as a
watsi heatsdl ite, 122 dpg Z2%calrdmpl-ehddrays ifg JAM@ drying

SIS M B SO ) e

nhi ehegirealclty ofC iike uber Masb ldn@stlm@d he-z@L Rdrd,eo@ptianc
and thr ough signal transduction causes actiyvation of
OddeMHt -cydhgsé& egid tiiRer P486¥ TeFERRYS rESHUNRVpas

c%%ﬁ%%nkgakbgﬁste%%quQhE%r %%@@f@@ %Et%pEﬁ%ﬁk?d%ooled

conpounds in stinulating the GLP-1 receptor, adenylyl
agpdhase 86Ci sndycamsfnbhytbredtes withylAgmbopf a sodium

carbonate solution (2 N, 10 mmol). The organic extract,

the unstable 2-o-tolylpyrimidin-5-yl)methylbromide was
dried (MgS0O,), filtered and evaporated at < 30 °C to give
1.35 g of yellow glass, to be used immediately in the
following reaction.

To a stirred mixture of 1.31 g of the above compound
(3.64 mmol), 1.075 g (3.64 mmol, 1.0 equivalent) of tert-
butyl 2-(diphenylmethyleneamino)acetate and 117 mg (0.36
mmol, 0.1 equivalent) of tetrabutylammonium bromide in 16
mL of dichloromethane at -78 °C under argon was added 1.58
mL (5.46 mmol, 1.5 eq) of 2-t-butylimino-2-diethylamino-
1,3-dimethyl-perhydro-1, 3, 2-diazaphosphorine over 5 min.
The reaction mixture was stirred at -78 °C for 1 h and

then allowed to warm to room temperature in situ. After
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intracel lular cAMP content. Full-length human
gl ucagon- |ike peptide 1 receptor was stably expressed

WO 200621 141 WO 2006/ 014287 PCT/ US2005/ 023078CT/U81005023076

and clonal |lines were established. The cl ones were
screened for the greatest increase in cAMP content in
U7esponde hdxaumﬁlmaﬁidnratrmy(ﬁhﬂﬂﬂ&ddzﬁyisﬂxmuh<3é}
GLPlR—19 was selected. 5 Cells were.cultured in

EFSTRTATTEARNa N SRS £T0d 8E8 Sk /PLrds- PR thang F@S‘l

|sX e|-1u§|nl’ekt g e 20 %m RNASH)EP A v% 4 v Ay (AL -
P-1R-19 cells (20,0 din of nmedia) were

pil@ﬁmﬂlnmhe'é@ﬁle\munqif—ii | @@muylmmad:mﬁn e
é%t% ]%ﬁoTNWH@g am%ﬂ in a 5%
day e

nDsp ‘ot ‘assay,

cel | Toner %t\dl&?da:@d selee iwint Ib£1QQ 4I5 ef (2.33 mmol)of tert-
phosphate buffered sal.ine (PBS). A B|onek 2000 wa
bysyd 2rd ddpheamlreghviepeamingd pdi-dés omqodfyltwrlmldm 5-

e :-,a99a i il [
T e e oo LRI L8] hder

amgomhwasnaﬁd&ﬁlén4@fg tﬁ@ Asgaplusitng mgeliatedremites) of

1.5 uL of co tr nsferr to a Vv .
BErESe &7 e oo U Pe s 0 SRARCEE
midbxte i r B0 Grall a-lllsmbut yzlltlh wilehy Iaxlanwalsm@d( &wice with

nonsel ecti ve phosphodi esterase_20 inhibitor) was added

etherhe ph&t 8FUEOYSYBPESE Y06 thenuProNgitd te Bh £ wdlth
s%qgﬁegbﬁﬂhhogagkoggﬁg ahﬁ %%QQECE%dCE%QE% X1 ¢AMP

standard curve, a seri al tion of cAMP in the
dnahgerOmEtZEn@ prnol /well was nade up in lysis reagent
P of 25 each.cAMP
R Ny e S S R St R
w(lﬁﬁers&aamncéwfsleg akidt Fowasnaddeddusi Mget RRsulting oil
nultidroi The plates were then seal ed and counted on
Ve

wgs fipEQ éuﬁflels Bt of THFhanfs treatedsvakBardd 2cifvet
1W@Ssoa§ﬁﬂ EQrPBB&@EtSQENEEanth QﬁeﬁAgg ﬁ% %3.§@Nﬁgol,
th | at es an

assay protoco e Platemate Pl us
lpépehdévpﬂanes)meie9Fdidedenyﬂmethyloﬁyaaebahylcﬁﬁerlde

a@egkgm“@%mSEEEEEE%q f%%gg hﬁ ﬂ6|kﬁe reaction mixture was
extracted twice with EtOAc, dried with magnesium sulfate,
filtered, concentrated and purified by chromatography on

silica gel using ethyl acetate/dichloromethane (1:19) as

eluant (5 x 15 cm column), to give colorless o0il, 1.61 g,
99% yield.

The product was dissolved in 1:1 EtOH/MeOH (130 mL).
After 10 min, a precipitate formed. After filtration,
the filtrate was subjected to chiral chromatography
(Chiralpak AD column, 5x50 cm, 20U packing; 2:2:96
MeOH/EtOH/hexanes as elutant, 50 mL/min flow rate) to
give after collecting, pooling and evaporation, two

fractions:
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di scarded. 100 uL per well of the peptide/buffer
m xture 35 were then added fromthe peptide plates to
WO noobioaf2e7 t he 142 WO 2006/ 014287 PCT/ US2005/ 02GD¥82005/023076
assay. After 30 mi nutes of incubation the
pepti de/ buffer was renoved and 50 uL of the lysis
(seageBut{1salyt(i(oR- ﬁmaoraddedymemewabky Ehebphgle-vag2-
kept for one _hour at RT or overni refrigerated
OaﬁelgéQVéamlienuE ¥t ) PREPERARPCS éég€8F95ﬁePe§§ent
%smléeﬂ 135t neANPr282h89anaibl) CANR1 ﬁ&tl body aed and
i -rabbit antibody conjugated to SPA béads -
RﬂoanheyAnﬁrihéﬁHcANPOSPmrRrY} mashadwédaubpnglﬂhé

orha Y pPREelTiape c AP ERRRoAeT T PEY 1t nEPM B oh0 o o

chouAlenpLOabasgsidepeadenge2bor mMoAPOUBAAMNAS2:2:96
deternmined at half-1og. concentrations in dugllcate

h?@ﬁaﬁﬁl@EphingérQEHaﬁglaasréiéﬁéﬁcé BLARdRr d1lPYr rate) .
determ nation of maximal activity. A standard curve
was determ ned using known anounts of cyclic AMP. The
8anmpurifs)ep - ¢AWPHsEhnheshz%dybvmehboxyeaaebouyﬂamimé)—3—

C cI|c AMP sga dard
aa . l C a'al P

aCtIXIEMlﬂﬁﬁonCaECQhatﬁg aod4plﬁhbed agaknéb t@gt -butyl
conpound concentration. The data were anal yzed by
Znéﬁﬂ?Heéiupégnegsyéhmeah9§yfF@%bﬁ@ylemlﬁaﬁaﬁeﬂéro-

[ ' ecl ompfet n he
SR R A R R I AN RS T
frbm theesembspheeatbpnaheabc E@50chabuéderhilhedr dngéng

of 0.0005nMto 10n referabl in the range, of
LB OBBRNEL O B30BhNF ERah TR SatuBs. FRr A, BSuFRar cdhe

rEeptiggsmirtgrdi wasl &Qﬂcéﬂtﬁﬁté@pﬁﬁpffbah@ yehieke @han
a concentration in nmol/m equivalent to the dose that

49\/asC tandetheim o whiteingd Q4ROHEHI9Ky s tredissrhvembude

r e t g
A R B S s S e bt s
ameaewhandopbwédr i b9 myoup3rofiéldi ce per group based
on fed plasma gl ucose and body weight. After an
overni ght fast, mce were weighed and placed in the
gBXxperpRpabal (( o-rHhd£én39-y I Met RokPEc&AMbAPIERTho) -3 -

the mce were bled via tarl tip, . _
(6-0-tolylpyrimidin-5-yl)propanoic acid hydrochloride.

A solution of 290 mg (0.54 mmol) of (2R)-tert-~butyl
2-({ (9H-fluoren-9-yl)methoxy)carbonylamino)-3-(6-0-
tolylpyrimidin-5-yl)propanocate in TFA (2.7 mL), protected
from the atmosphere by a calcium chloride-filled drying
tube was stirred at room temperature for 4 hours. The
reaction mixture was concentrated in vacuo at less than
40 °C and the resulting orange o0il was redissolved in
toluene twice and evaporated to give the title compound

as a white powder, 255 mg, 98% yield.
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143 WD 2006/ 014287 PCT/ US2005/ 023076 at -30 m n and

i mredi ately injected subcutaneously (sc) wth vehicle
woeoobhen2pept i de di ssolved in vehicle (0.1 ml  PCT/US2005/023076

sol ution/ 100 g body weight). At tine O the mce were

bl ed and then injected intraperitoneally with 50%

gl ucose 5 (2 g/kgq) toilﬂtgxamplémajntraperitonem

gl ucose . tolerance test g [T). The m ce were
38ynghesigsnofafdS) 88— kil h Hrﬁ&uorﬁa arMAAmsthﬁxxéﬁaﬁhonyl)—2—

Bl ood od i pl .
Bl ood_ SAERLES - 3WREE E8T91b9k9d291§§§i?é;&?gﬁo pl geed

for 10 min at 3000 rpn110 at 4C. Pl asma sanples wer e

di | ut ed f,old _for nal ysi s t he

Syst ahe Arifurng’ Eelerna i Hen the (Ret e s ot ((29)-
2wi(t(h 920 £l ek enanpPl e ) Rek HBRY, ) chRBbhiy ) ~-BLheAhg3say (ki-b~

Crystal ChemlInc.) and stored at -20C for subsequent
taﬂfanlwmda@. AgYLhBrOPRRaiSeASifiive Mouse 15 Insulin

ELI SA kit (Crystal ChemlInc.). The in vivo gl ucose

| owering properties for conmpound |, conpound Il and

[1l in ob/ob mce (&cheme2rodel of insulin

resi stance) are described ab Subcut aneous

adninistra r~gn of peptide | nHated t he

postpra 0 gl ucose excur urve in an

i ntraf dgo eal gl ucose toleran test (IpGIT), with
rin@-pMas ma"givueoseTsgRF under thexgufve (AUC)

decr asPhg i1 a dose-dependent n bt n

180 minutes((Figure 1). The Eﬁ%ﬁggf % %2“7@%1"’; %)lﬁ
determi ned t6 be 50 nnol es/ kg. The?e mas 25 a
conconmtant and statistically significant dose-
dependent increase in postprandial plasm i [
levels in these animals (Figure 2). The cor
between changes in plasma glucose and insulingnj
animals treated wth conpound | (Figure 1 and Fi
2) suggests that the 30 glucose | owering effect
nmedi ated by stinmulation of insulin release by FmoeNH
conpound 1. 144 WD 2006/ 014287 PCT/ US2005/ 023076 More
significantly and unexpectedly, Conpounds Il and II
lprodgBd48) tharzdépénuenhyl bt emenz ophanyi84- ((6-o-

tolylpyridin-3-yl)methyl)oxazolidine-3-carboxylate.

To a stirred slurry of 515 mg (1.50 mmol) of Example
11.4 at -78° C under argon was added 3.08 mL of a solution
of potéséium~hexamethy1disilazide (0.5 M in toluene, 1.54
mmol) After 20 min, a like amount of potassium
hexamethyldisilazide and 467 mg (1.50 mmol) of (2R,4R)-
benzyl 4-methyl-5-oxo-2-phenyloxazolidine-3-carboxylate
(S. R. Kapadia, J. Org. Chem. 66 1903 (2001)) in 2 mL of
THF in separate syringes were alternatively added
dropwise over 30 min. The reaction mixture was allowed
to warm to room temperature. After 1l4h, the reaction
mixture was poured into saturated sodium bicarbonate

solution and extracted twice with ether. The organic
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m nutes) statistically significant decrease in
post prandi al plasma gl ucose foll ow ng subcut aneous 5

wa@ehwbni«sT ation in ob/ob mce (Figures 3 and 4)CT/U$®05/023076

effect of conpound Il on postprandi al glucose was
dose- dependent between 1-100 nnol/kg and pl asma
a$Uﬁam$s Adee d@m&&m&edd&ae&%xab2$09)nﬂbl&é@pmoamd

ure 3 \Vor e %plf ant |y .and unexpectedly, the

ede onﬁHﬁﬁEIFP FeteH & nemag-ography (5

angl%§{%%&uh&d'qa@'@&C@E@Eex@%@%o%ﬁdehhﬂ&ﬂ%) provided
approxi mately 10-fold nore potent than conpound | on
thed ¢d¢ Lgasiomporing EBS5@ Wiy tieh d ogivu@dde mgl. o8 ygeld.
activity of Conpound IIl was determned to be 2.5
nmol / kg (Figure 4). 15 Exanple 25 Dog Phar macoki netic
2Study2§hasphb@magakMn@bkhypaﬁam&bemspmbngqmmoun@ ~lol-

wer e detetnined I n nale beagl e dogs _(n=4 ['kg) .

1 135Yd) meghyl) pxezolidiney .—&@rhoxaﬁ;.
CO”D%U%@lkke%!EBtha%nanZQ4bnh@3%%na@smR@lq%ka%e above
fenoral vein (67 g/kg) by suUbcut aneous i njection
cgm@@mndtanéaﬂ mhe0§h6@%daﬁrbhade§e¢6¢ agikigwasEaehted to

glnal rec §d b%hh rntr; engus osubcutaeneous £
TEOIUE TN 24 Brie- Sk TRESROTE O BPRESHCRotES SHAPLER 74
td cr9aseyecandeshen. rEHQs@@&w@@ uﬁhBCb@ bar waekh .25The
routes of adm ni stration was ¥Iene v
sgﬂyéépnpwe§pﬁ§Féa5GﬁﬂePnceswlﬁb)e Beri-al TheosGuUEaNS es
pHeke Gakl aaledcbn EBTAuscaata ebagdngea%ﬁnb&b%%%nate
tu es at predose, 3, 0.25, 0.75, 1, 2,
8502mg)and Bbehostsrpe§tadoseoaftemperntuaeeasug

n1n|str t at predose, -0.25, 0.5, 0.75, 3
=T 10F' 534218, 5854 BLGH B50d; BBoBosped: 13,m8R: dnedin
wadnaddstyr. at RgRerABPr BXi FBkekraltr3 oAl mokthlreotavaguenched
collected at each tinme point. Blood sanples were
wilhedfafdtyiccerifi Faéutisp ard eKErastafnsWiprayish

Sfro 2 8
i T i i iy R e 0

flieversdwend devtprmabed. uérmgtahélzatmﬁhwsramsayl

e R RE L P RE R CHRGY 4G2R, BRer ki S REn e oLb b s e, uhite

spnepared wgr 22%.

Example 23

Cyclic AMP determination

The GLP-1 receptor is a G—pfotein coupled receptor.
GLP-1 (7-36)-amide, the biologically active form, binds
to the GLP-1 receptor and through signal transduction
causes activation of adenylyl cyclase and increases
intracellular cAMP concentrations. To monitor agonism of
peptide compounds in stimulating the GLP-1 receptor,
adenylyl cyélase activity was monitored by assaying for
intracellular cAMP content. Full-length human glucagon-

like peptide 1 receptor was stably expressed in CHO-K1
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5 analysis by precipitating plasm proteins with two
volunmes of acetonitrile containing an interna
wGer@ndansl The sanples were vortex m xed and PENUY®05/023076
the precipitated proteins by centrifugation. The
resulting supernatants were transferred to a 96-well

cBhateaandciBnbhivwel ekniveebedstablanakysi sThé0cranpkesere
were prepared with the Packard Ml tiprobe Il and

sCuaengdobori GhrdIraREFPERgiByEEaRe FReCRAPECCSDSEBM in
10AD
BB AT, B, LR o O RATRS oD s

GBrilRzeB| and) seThetedl.um used was a YMC Hydr osphere
C18 X 3 (YMC, Inc., Mlford o
The Catdmmwetenpulnbrea SasHRE ft A aonthr i BehadaheAia

(Eiswor at €1985-053) , "oyl peke. 1Xhe-aobkhRipBasexA
conS|sted of 10 mM anmoni um formate and 0.1%fornic

PanVQtrﬁpmaﬁéﬂ Bné WﬁbmﬂeGéﬁéseCBO EbRsBréd e6rldsi%

rn1 aci cetoni e. The initi,al. 20 nobjl e

oR b8 25 LabrnErShoRets ae ward PaRkPHomED B95h Fgil of
a0§€ w&mmt€159u@qahhtﬁkatﬁlbB@t@eéynplaIBeaﬁanmﬁéubaQEd
was ranped to 95% B over two minutes and held there

offerntght addat b®nab, mmbsphdhe awohiTe Qhase thes ddyer £
returned to initial conditions in one mnute. Total
theaabhyshy . t tARlRawers wagkedi puceswiphshPPcHingfval ve

oAl bILERER TR BEED 0, 2 BRI SO e oo

tSckexiAPly4800ubasallspeptideet priofAppl bedinning the

BIOSySt eriafoaafﬁtg%hg’wg@£ eggrﬁﬁg oﬁgukﬁpggo%‘bﬂ
%Ol onspray I1onizatl on source purl
Paptndgeplaassuweueasrehéedebnnpzuﬁg she @anbéagagn ¢ﬁe

t38”9§%§§uﬁ§19§ Euﬁﬁgtgﬁﬁtéaﬁlﬁgt at 5300C,andohBBund was
I nterface_ heater was set 60C. _Data acqui_sition

tgeppfeegedefactet PPELER B ﬁaﬁﬁnﬁPQrﬂﬁa ERRRF. 2F5AY

bhee 24 0h46u V- 287
ShERRESS Tl egi e oM D OBl e

methﬂwamth@neBws songadectSyewehesphefieesEarafeqQl and

1ﬁﬁasleekbl§hgnahh¥ddtéseﬁéab§gt@ntb BhGE aburiby
nltr gen at agres sur to form

débéEFPPcaﬁﬁoau t FbﬂgfmﬁPEﬁeREF@t%BBsgguBW?Py
noni tar eddby €B. cbedbe hranﬂptsoaﬁdaﬁd vaktvagea ameeial

diﬁggaéhéegf 8% abl eag?l %le 12 Eg(gns%gi§wg9i &géhggde

up in lysis reagent 1 (Amersham CAMP SPA kit). 50ul of

each cAMP standard was added by hand and 70 pul of mix
reagent (Amersham cAMP SPA kit) was added using the
multidrop. The plates were then sealed and counted on a
Trilux counter after 15 hours. This standard curve was

used to convert CPM to pmol of cAMP.

1. cAMP assay protocol on the Platemate Plus.
Cell plates and peptide plates were loaded onto the

Platemate. The media was aspirated from the wells and
discarded. 100 uL per well of the peptide/buffer mixture
were then added from the peptide plates to initiate the
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i nternal standard Conpound Il Internal Standard SRM
transition (nme) 765.1->195.2 740.7-> 210.0

woewboser i ng Potential 60 60 Col lision Ener gypMyS265/023076

30 The standard curve concentrations, ranging froml

to 1000 nMand from4 to 5000 nM were used for the

aissayi.voAsaewl 89 tAnobeai wéd ificaiatdwnantiehipgiptddseduffer
ESE%&Eb%é'&ndTE@ gﬂr%%sthﬂeﬁ s&%tE%Qg@hEhlas%ﬁ%Q i Gas
regressi on wei ghte reci cal cent rat

aé@ﬁﬁzperswgﬁaard?hﬂep a&ﬁaw?feaepﬁ dopl cagt &ourQaal RTy or

o%@@h&%ht(@@)ré@ﬁﬁb@%at@ﬁeaﬁae@ebﬂea|anho”&tfbK ghet RaMp
same concentrations as thg st andard mere al so apal yzed

dehegcsdRn1ECEASRYt i(PEFMEEEY Fol - B ARRETY,, Fhet ~CAMP
atalbolgt add aﬁﬂd:elﬁhbbﬁ_lt_oaﬁtdlbodyr eohljaga&@% @b SPa Beads
~Wehg %‘”" ! %Oz{?n&fcsh MR %%El‘?% hat! onaddeglo%%tllngg the
accep ag e assa ornmance. Da Is
madtrp oo andpthsnale@ﬁseweratsgnleé tﬁﬁee@aﬂé Wwerers the
pi‘Q%le)éZ%@rQy cBQHE@HP%t HE@'Eé‘huEEEEEQ%ﬂih'ﬂgohh%ounter
KI'NETI CATM software program Cmax _and Tmax val ues
wer eDpeeofgpandaneectpy FP@EP@%éérW#ﬁnﬂ&Fermlned at half-log

The @%ﬁ%} nd TAHC}@ lye

c§9?§%¥g%ggBUS|n g nﬁ?ngtlon of |§1%grli’d %eanga 5§ @

réfapenoedatasdandtfonsdefbemunaahoplainmathaﬂaacelv1ty. A
mean residence ti_nme

CL termnal half life 11
%ﬁﬁé%rdaﬁarvﬁh8a§tQSB?IQ%E%é Ysihee BPWB|§PPPBGF|8E cyclic

AMVSS)Tﬁ%f§m6§h€§|aEeQAMﬁfE§ﬁth€Eﬁ§éEt§9|eheOEreated cells
i ntravenous adm ni stration. The total 147

wegeefetazeinpETiUSRObBL0ZB0 6T BMBoétén@éFdnéérY€LBPnd the
| cul d t tal. d
p%?ée&@ 85 ghe H§&H91 Bgpl g ak i plL35PBq gkg@g@gggwggs

['ood to p asha concentration ratio
caabuéatmérandopwateddtagauaadaﬂdglbumpobhdodohbemmaadlon

g a bod wat er valéeg, resgectlvel% regorted in Q
?EFaW F&. 28RLY4BLoPYt BOBUBERRENEGEESSS1on curve fitting
Eé¥éﬁé@@k|blgmoigéﬂr8§§§dré§p8%séﬁ§uﬁﬁébnﬁbegeb¥rm1ne the

ing the ratio of dose- normalized AUC val ues after

E@ﬂSQBCGth@@EQOEégé ofszwpbuﬁé prampde; haeprhides af the
pHBLEAVCDQUS, 0988 n L8 ERAr (RGAKNGL ¢HeReS WS of 0.0005mM to

10nM, more preferably in the range of 0.0005nM to 0.200nM.

Example 24

In vivo studies

Peptides were dissolved in an appropriate vehicle at
a concentration in nmol/ml equivalent to the dose that
was to be administered in nmol/kg so that each mouse
would receive the same volume/weight of dosing solution.
Male C57BL/6J-ob/ob mice (10 weeks old) were randomized
into groups of 6 mice per group based on fed plasma
glucose and body weight. After an overnight'fast, mice
were weighed and placed in the experimental lab. After 30

min in the environment, the mice were bled via tail tip
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10 The pharnmacoki netic paraneters of Conmpound Il in
mal e beagl e dogs, follow ng intravenous (I1V) and

weubeniaseous (SC) administration are sumrari2E€OUS2005/023076

Table 2. Conpound Il exhibited | ow system c cl earance
(0.9 0.2 nb/mn/kg; 3.2%of liver blood flow, 31

afL/onik @) anBhembeasheady Shilee ted Wit stiestiislut(isen
(Vss) was 0.10 0.03 L/k (2 tinmes of vascuylar fluid,

wG.£85 VLeh_lie};lerP% sheepepidsle Gigsolmed dr yepaalsd)y -1 ml
I ndi i_m . | .di ' '
SGIAREAA00 el SERRCT, Y iRl e e Ui

Hike amdn thesi dejee tieidnenwasperd tohe@lily RHeht 568 20 ucose

reach peak concentrations (Tmax) .after .a subcut aneous
(@98 RSt 67 LR Skl AR AP IGONER HLURRE Sraxi mum

1338 c L REeNtHaETe .( Oie) maldee e ed BPaAtedN8@YS 60, 120
adm ni stration was 90 29 nM The subcut aneous

alpico A R4l mélbi liftterotheowgogese Lnjectdegs wadopsl sgmpdes
25 Tabl e 2.. Pha i.net i ar : I
et o) i efigl 1t PPEEREINE Ry SRR ol AERTRAUTA] khe

Ve@y a8k subs@quideany SBhtridseeddioky)l 067i67 at48 00 rpm

2006/ 014287 PCT/ US2005/ 023076 | nt ravenous

aSulédt anBbasma papapbesr were3dijbeaad sbyfehdafogeghucose

SD) Crmax (nM - 90 29 Tnmax (h) -.5.0_ 1.0__AUCt ot
51286 theg§obsss SYsEem.o SOHIER vy W B18STg parele

o) Brpeey &gt YT (B P s i uho Tl
ﬂ%f§§”§§§§ylkit, Crystal Chem Inc.) and stored at -20°C
for subsequent analysis using the Ultra Sensitive Mouse
Insulin ELISA kit (Crystal Chem Inc.).

The in vivo glucose lowering properties for compound
I, compound II and III in ob/ob mice (a mouse model of
insulin resistance) are described above. Subcutaneous
administration of peptide I attenuated the postprandial
glucose excursion curve in an intraperitoneal glucose
tolerance test (ipGTT), with the plasma glucose area
under the curve (AUC) decreasing in a dose-dependent
manner between 0 and 180 minutes (Figure 1). The ED50 of
compound I was determined to be 50 nmoles/kg. There was
a concomitant and statistically significant dose-
dependent increase in postprandial plasma insulin levels
in these animals (Figure 2). The correlation between
changes in plasma glucose and insulin in animals treated
with compound I (Figure 1 and Figure 2) suggests that the
glucose lowering effect is mediated by stimulation of

insulin release by compound I.
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- 93 22 ity (99 Exanple 26 Parenteral routes of
admnistration A Aliquid formulation for

w@uosonasy/ i nhal ati on or 5 nasal delivery, harimys1on&023076

followi ng conposition is prepared as described bel ow
I ngredi ent Amount 11-ner peptide drug 10 ng HC1l or
Na OHMba eadjigsii ﬂdldarhﬁ.w/%\ellai Sm&xp%BE:equ oatigduhds) My
(Capt i_sol ) Puri fi ed wat er q. hed anount
agl I Ingr RiGEhe itd -%ae@é&ratn @etmeeﬁbq% 3t 80
iRk &le st s%%tqgﬂl@éml@H51%ﬁtf'1%%Jnt' sRddedd gy the drug
solution and stirred for "about 5 mn. NaCOH and 149 WO
p@@@@k@mﬂi&i B@Eﬁ@@Z@ﬂSﬁ@@@Of@llH@@mgwsuhnkﬂanapu@djust

b3 stEieh R wh BRI (i gtras™ A 4ot o

elfliF@IE:ttd IoENcDTPOUM AT IP RS Povdbrvesii ala rgulu@@sﬁéama%, dos e-
buffer salts, and cosolvents nay be added 5 as needed,

dspeafens A tagers N0, NIgldke andd@dasms Hacoges AUSY
d%g&%%*s e¥olgdmge The 1@*@%%0&%& ki%%ef %‘I&_!;'uélie' %') C%x%e

mnistered to the as a fine spray w
ss;gmﬁgeamtdlyoapldaya@le,xpe@rtedﬁyal tthieeEDes Tzt rcnmpmthd II

bove _10 b del dt
wBRe tRreEmi ok 0 BE 5 arotebdhdd (eitArRg, BRSO

coipbad TiIC lwa&p b@b&bx:ﬁa tA1gr Y opwiar mEQ*’e'Tlﬂo@ehQn tih%
pul monary/i nhal ation or nasal deli vegy havi ng t he
CPB‘PPB‘deé OBnPosicEicokaisd s15 phepdPed derdéder mBagose

t 0
1BGefing! JREILLEN shogel °&%€3 177 58 (e it BUne
2pbehmpadlikyg v(/iFtLbuate 4)

Example 25

Dog Pharmacokinetic Stud

The pharmacokinetic parameters of Compound II were determined
in male beagle dogs (n=4, 14 * 1lkg). Following an overnight
fast, each animal received Compound II either as an
intravenous bolus via femoral vein (67 <g/kg) or by
subcutaneous injection given at near the shoulder blades (67
«g/kg). Each animal received both intravenous and
subcutaneous doses with a one-week washout between doses
following a crossover design. The dosing vehicle for both
routes of administration was propylene glycol:phosphate buffer
(50:50). Serial blood samples were collected in EDTA-
containing microcentrifuge tubes at predose, 0.083, 0.25, 0.5,
0.75, 1, 2, 4, 6, 8, 24, and 30 hours post-dose after
intravenous administration; at predose, 0.25, 0.5, 0.75, 1, 2,
4, 6, 8, 24, and 30 hours post-dose after subcutaneous
administration. Approximately 0.3 mL of blood was collected

at each time point. Blood samples were immediately

centrifuged at 4°C. The obtained plasma was frozen with dry
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mass nedi an aerodynam c di aneter (MVAD) of |ess than 5
mcron, is blended with inhal ation grade |actose

w@200800220 }i m (Respitose, DW International) PCI/ES2005/023076

Turbul a(r) mxer for 5 mn. The above dry powder

bl end can be delivered to the lung by a powder

i nsuffl ator dr md I nhal [
i¢Qr Mifat 8ﬁé§o?t %3gary/|rﬁ%ﬁ éa%ﬂf&%é?fysﬁﬁgg.&@Eermlned
ugdehy Veny, LbaMBmgstbes&plﬁemcngbednpbst|on is

prepared as descri bed bel ow. Ingredient Amount 11-ner

peptide dru ?gi i ﬁ% Pﬁgpg*lﬁ@LMgggsl m

M croni zed @%é%%gg%%' o o &d%%neous y suspended

in a mxture of lecithin and progellant gas such as
P15em0s20D8L61478M PETVUE206880888%8 were prepared for

aﬁaﬁygihUeyoﬁaéegﬁitéEEAgS¢1a§ﬁa §H§ﬁ@ﬂﬁboﬂltﬁ two volumes of

transferr ressurlze E g gse |nh e sag les
ageErial Chaiei BeRERLRLRD B (RbRFBeLoFaRran b
wéﬁénvbategnmnnedahﬁdPhamnaedkthetprebmpnaatedcbeatelns by

cLRHEIg3Ek "™ 3061 £8P TBLAOLglhoB AU (oMl orve

tbha 9603emllﬁlAn¢1&nden0pﬂptWdEemasjadnbdi§beradaaysas

sol ution descri bed above na p
SprplesayeE hBFF?@HeanWﬁtPn%P BPF#Sﬁga&u?#ﬁEEPB%n¥I and
Q&QdaanBGba&hhﬁalHaEﬂWgngaSyshEmoduced into the trachea
mﬁth a syringe mcrosprayer to assess pul nonary

F¥Epy ggtehnéghghgge é@ @wB'@ﬁ&ﬁgﬁzhnhglgﬂﬁhpumps

ntra- nasal delivery anpl es” were
(eguumbned MD®n1ph@TCcBﬁhuﬁaﬁeaa@aﬂérudLsﬁPeF§CPﬁPé°91eSf
s&@E%&k@hﬁ@@ vaggut abnams hseBVehsaadvyRt peaAire@phéhe c18 (2.0
bl ood sanples were centrifuged, the isolated plasm
xs66rm, aB MBOC(YMCI AnalysMalbgrd, Q. FEBM FRéUmn

tghggggthkgew%%”%SQ%E%E%%H S%rgﬁsctgﬁd the flow rate was 0.3

ml/minute. The mobile phase A consisted of 10 mM ammonium
formate and 0.1% formic acid in water and mobile phase B
consisted of 0.1% formic acid in acetonitrile. The initial
mobile phase composition was 5% B, and remained at 5% B for
one minute to equilibrate the column. The composition was
ramped to 95% B over two minutes and held there for one
additional minute. The mobile phase was then returned to
initial conditions in one minute. Total analysis time was
five minutes. A switching valve was used. The eluents

between 0 - 1 minute were diverted to the waste.

The HPLC was interfaced to a Sciex API 4000 mass
spectrometer, (Applied Biosystems, Foster City, CA) and was
equipped with a TurboIonspray ionization source. Ultra high

purity nitrogen was used as the nebulizing and turbo gas. The

temperature of turbo gas was set at 300°C and the interface

heater was set at 60°C. Data acquisition utilized selected

reaction monitoring (SRM). Ions representing the (M+2H) >
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phar macoki netic paraneters were cal cul ated and
reported in the table. Three rats were used for each
WO 0006140287 20 admi ni stration. Data is provi ded BSI/ESIWBHIN3076
standard deviation. Tnax is reported as a nedi an
value. UTILITY & COVBI NATIONS 25 A. Utilities The
spéeSeﬁtfbﬂvenmponnperidesdn@MeBHlﬁ frer p¥MEtbdéd43 (IS) were
a per j; O 0
ség%ég?g Yﬁnég ?5? %ePEfg?i%§§§oﬁgglgcglégog&gtldl¥}ﬁgrhlgh
ppeptydestBogpavat agoRr SESHES] 9ift9 Box tRe Epprito form

shEESPLQr rEHﬁEBei®n51§ﬂ1¥ﬁ)@QQ@lgﬁﬂggauentl monltored by 03.
/USZO 5/ 023076 g 11- mer gtldes of t g E &
F a 8 3

ThayvEREPOAT ARAF bR Vﬂ ade8daEEapMPRy 1264 pFBt
cl eavage as conpared to GLP-1 native sequences.

be adn1n|stered to‘nac£%=grngiégﬁégggydhunansl for the
[TTons an

treatment of a variet d disorders
i ncluding, but not limijted to, treatijng or del ayi

thHe progression or onsléerepupd ablet es| {O5FERRE a%tfipd%fﬂe
I, 1T npaired glucose tjol erance, 1nsulin resistance,
angriO tdhadetion qaepl i catsisonsy;18ch gy 40ephs opaa Hy,
retinopathy  neuropathy and cataractis),

hylper gl cen linem a, '

th gH%F%@tIH’ (ﬁogé‘eglaﬂﬁ vated bl ood |9%vels of free
fatt { aci ds or glycerol, hyper | i pi denji_a,
hy|[SOLe i PPy et d¥ni%) odesity, wound |l ing, tissue
15—Tschem a, atherosclerosi s, hypertension, AIDS,

'nte@hén§Ean§h§§a§ﬁ§véSé@ﬁcéﬁtﬁé@E@hbZIBgngmhgrﬁkbﬁ,1 to 1000
nlcr§V|IIus i nc ﬁgbon di sease or di sease

ia
ol EPdmigeBr§ bBvel 00 iHidr BRES. BREAOEREr SBY. THAJEKR Samples
obbkestlnakomutowahndt hbphydoeesi nfaepecanvedyi a The curves

wgg%rgsgteas ?980 oéﬁégrg¥?gekégggé%lgg %¥985g§8 bQSrec1procal

di sease(such as
cqnseaseaanqnul éé-’ridt i vétaaidands wemfe afsnprafisin diunlhiecate

QH%§§€?tcbﬂ¥§B§'QQC ¥aﬁE§@sbe Hébhkéﬁdlhobﬂaﬁkeﬁ§€rlx at the

ood | evels o densi
S800) CPOREnERBLEORA! BFoRSe STSBILE VaRR HiFdarEaIyzedin each

analytical set. For Compound II, the calculated

concentrations of more than 80% of the QCs were within 20% of
nominal concentration, indicating acceptable assay

performance.

Data Analysis

Compound II plasma concentration vs. time data were
analyzed by noncompartmental methods using the KINETICA™
software program. The Cmax and Tmax values were recorded
directly from experimental observations. The AUCO-n and
AUCtot values were calculated using a combination of linear
and log trapezoidal summations. The total plasma clearance
(CL,), terminal half life (t

the steady state volume of distribution (Vss) were calculated

..), Mmean residence time (MRT), and

after intraarterial or intravenous administration. The total
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25 collectively referenced to as "Syndronme X' or

Met abolic Syndrone as detailed in Johannsson J. din
weomeor428ml . Metab., 82, 727-34 (1997), may bect/usmbE3076

enpl oyi ng the conpounds of the invention. 30 B

COMBI NATI ONS The present invention includes within its

cope_, pha eyt gal, co Nl CRTRd HHYW .t A @blasma
bg%?gv%lg?ﬁéﬁgﬁig%%§ gﬁghgggﬁgﬁf1ca l'y effective anDE%t
cbéanances5an\-Re081 024287 520050255761 °Pehet18ne CLe and

VQ£n%gfuégnwgﬂgdéoﬂﬁaféanﬂbastanéh@&elﬂﬁeknblood flow and
conbination with

a pharmaceutical carrier o il ue

c@p GRARYy R E B BaRASS of LERBSHE SYHT | FOBREFSH chn B
1usedaalipBe, THecapbbbateosukttibanthes bonpuvandsbolitie

5 i nventi.on in.c ! LQn, W Qt her -
(SRRTEREEE! 8o aBbnt'Ts) o prRatednol) HIKEAE BhoBaEi! BE" dose
nothel iphdr puCevelues| gfheri gesyhrutprapoushdosgnpsufggpound II

f Nt ik ' y _enpl oyed in
t§oﬁ%?§a§?g§§m%?hE%?ﬁéyegfgsldgggeptor 10 nodul ators

(e.g., agonists or partial aganists, as_ a

pepti de agoni st) D9 03¢ e gedtt ¢ agent s

useful in the treatnment of the aforenentioned

di sorder phairhabudiingt ianpardinabetrisc oig€pmppund II in male
ant L - hyper gl ycenm c._age ; I R LG/l Lpi
bPORAFT HGORae hoTs CAPE SBELrT S RS n et o Fnel Cdgnecus (5
adppatsteasuppr essasusmasdakdt dnsfagae 2-

anti-hypertensive agents. In addition, the conmpounds
CgﬁPohH? E&e§§E&FHE¥Qnﬁb9ns?@iegﬁpcgﬁ@bﬁﬁﬁcW!Rb.9n¢ Qr.2

nore o the follow ng therapeutic agents; infertilit
magenhg kgagd8nk$ bérlﬁweatbﬁ90§059@VStgé APy DY Hdr ong e
agents for 20.treating.gro i.sorders, ent s of Qr
SERad T AP PLe BheRi s P APUETEE(YERT, R 20197 0.03 1/
(agenhesf 0F paevankirngluakl, ograbt Ly&gecliléncifnextracellular
transpl antation, agents for treating autoi mun

faudfasOs 14amt/ KOAr DSPEAGERLL NIt L tE @565F8§F§u§§§nts,
d%%%QE%u Qnt I eahiNgsi-AnMRerdyli ali @by idn Hai¢ageFe was 5.1
antithronbotic agents, agents for the treatnent of )
0car ti awas chleamedns zasédeanei bilowe waggéntls = dntli h. The time

t%s¥%g% i%e% e%%%be% %gg§o% r(Eﬁ%§5i%Qt%qr%ngﬁbcutaneous dose

of 67 Ug/kg occurred at 5.0 £ 1.0 h. The maximum plasma

s

concentration (Cmax) after subcutaneous administration was 90
+ 29 nM. The subcutaneous bioavailability of Compound II in

dogs was 93 % 22 %.

Table 2. Pharmacokinetic Parameters of Compound II in the Dog.

Intravenous Subcutaneous
Parameter

{(n=3, Mean * SD) (n=3, Mean * SD)
Dose (ng/kg) 67 67
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i nfl ammat ory bowel disease or syndrone and/or agents
for treating anorexia nervosa. 30 Exanpl es of
weob/abi2er anti - di abetic agents for use in conbiTES$10051023076
with the conmpounds of the present invention include
bi guani des (e.g., netformn or phenformn),

i T D1 tors (€. 4,. acal Dose or mgirtol ),
insulins (inclydingRsuls N secret agogygsuPankssy!l in
%%g?V[%2006/014287 PCT/ US2005/ 023076 sensitizers),

fdes (e.g., repagllnlde) sul fo yIureas
(e.g., glinepirPde, Yegpud &8 gllclaﬁPdg Mean *+ SD)
cnlorpropan1de and glipizide), biguanide/glyburide
caaRi path ons (e.g., G ucovance(r)), tadbazokpdi nedi ones

i oglitazone), PPAR-al pha agonists, PPAR.g

g@ %' %2 PPAR _ al pha/ ganma_dual aqongs st grggoqen

phosphoryl ase inhibitors, inhibitors of fatty acid

Ri0gb89 (ANRA B r126(6a|-'+‘2)299DPP- |V inhibi1223, +aRd6 SG.T2

inhibitors. 10 Gt her clnfa_b.l_e_t_h_|_a_z_g.|_|_d.|_n.ed_|_g.n.e_3—___

i ncl ude Nltsuglshl 555 (disclosed in U S
eﬁﬁ LR/ kg 8o b 61@) d axo- Wl come™s Q.- 262570,
[1tazone (CP- 68722 Pfizer) or darglitazone
863 P Ped * 0s&glitazone (M TrJ&J), JTT-501
N?fﬁ L- 895645 15 (Merck), R-119702 (Sankyo/W),

WgISZiBEAngr Raddy/ MNO,. 08r YM 440 ( Yamanouchi).

Huxa@}itazar (Bristol’--Myers Squi bb), F?FDS 242

Mﬁwtntheneca)B GM#409544 (G axo- VEIItbnE)+ KRPZ97 20

Insulln SenS|t|zer A935+A§2a Cbllgand
ibY (PérOX|sone Prollferatlon - Actlvated Receptor

alpha Actlvatlon on Abnornal L|p|d thabollsn1|n
Li ver of Zucker Fatty 25 Rats", D abetes 47, 1841-1847

(1998), and in U S. apEI|ca§|oE6Ser|al No.
09/ 644,598, filed Septe 2000, the disclosure
of whi ch i spd AGrdierated dy edm dumidef efedich

enploylng dosages as set out therein, which
A liquid formulation for pulmonary/lnhalatlon or

5 nasal delivery, having the following composition is

prepared as described below.

Ingredient Amount
ll-mer peptide drug 10 mg
HC1l or NaOH To adjust pH
between 5-8
SBE-cyclodextrin 50 mg
(Captisol)
Purified water g.s. to 1 ml

Weighed amount of 1ll-mer peptide is dissolved in a
10 portion of water at an optimum pH. Captisol is added to
the drug solution and stirred for about 5 min. NaOH and
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conmpounds designated as preferred are preferred for
use 30 herein. Suitable aP2 inhibitors include those

waolc@ehoged in U S. application Serial No. 09/BCySH85/023076
filed Septenber 154 WO 2006/ 014287 PCT/ US2005/ 023076
7, 1999, and in U S. application Serial No.

/ | ChH 6t 02809 reapl-ayiag (desagen Bs
oEH 18 B, 01 00 et et o

8UsedPPﬁlfé%ﬁbWﬁ5?FohsmF efhkCc ﬁbﬂ%ngéng
minvepthen instuilee 5n§heafedtscbashdasan@QétQSS@Yes,

V®99/4 67279
BROTLCRRERy | DWDSST 613510 (PROBT CORIE T C RS BR300
aélné@ﬁéd | (BxtganbpypHdadigstment. Water is added to the
d%k%gghnggiégglggﬂhﬁglacetyl] 2-cyano- (S) - pyrrolldlne)
I'SC

artirs osed by Hughes et al 8mhen1str
10 38heeRrPoYE587148503, fqgmglaEapés?anshiaa pRifcered

tBKQﬂgllun S&szg5f1ne spray with a syringe mlcrosprayer,

try t et rahydr ui_nol j.ne
Oéaﬁﬁo§9? geECPH FdF§EF8§€gy gV;ﬁgaﬁ etbgﬁ ngrg &
s&Edtlﬁheﬁhanétde81Qé998)té53ﬂelﬁaéal cavity with a

GFEEPRsBA=R) RERGE, PRI % =HEA B T e B e
Lett., Vol. 6 No. 22, pp 1163-1166 and 27452748

(199§) ﬁ”HEQSbBng95§9§§u§§t§6h eyt pﬁlhhﬁar9bQﬁﬁalatlon
ref erences uitab i ni_d i ncl ude nat egql.i ni de
oENDREALI S7LiBPTKADRSYOROPEPR] SOLLP VIS8 ERTNEFALIER 5
pQEBa&eauabaabgcghb@agbe1bwke pepti de- 1 (GLP 1)
CONpPGL By ee—r—perbration —ttre
GLP- ] Sfletors (e.g|, agoni ' partia
agonisfﬁuméylﬁggiﬁgkgsﬁnk,lnventu nmgnclude GP-1(1-B6)
am d GLP-1(7-36) am-de; lg I AH—fas—disetosed| in
25 U|3aPAs5t No. 5, 614,492 tb PeBEner), as well ab
AC299 (Anylln) LY-315902 (Lilly)and NN2211 ( Novo
Nor di s I s _of -sujtab i p
| owe |ﬁ8h§8e Pg gseilﬁggokgpgxag BE@?E&%&E& Wit a
maespoeddsnotetrhdynpmésedi amgrent i(YMAPAcPEdd e6fe tHRR S
m E% MIE '%&'Ebgar§1tﬂwghh§QaQQ6nrgQH@EaiﬁctBEGbBUOHSO
squa éné synthetase inhibitors ric ac
eer(Reatitese, AONY Inhiebnasional) porygeAasbula® mixer for

5 min. The above dry powder blend can be delivered to

the lung by a powder insufflator, or dry powder inhaler.

C. A suspension formulation for pulmonary/inhalation
or nasal delivery, having the following composition is

prepared as described below.

Ingredient Amount
11l-mer peptide drug 10 mg
Lecithin 0.1%
Propellant gas 1 ml

Micronized ll-mer peptide is homogeneously suspended

in a mixture of lecithin and propellant gas such as
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i nhibitors, chol esterol absorption inhibitors, ilea

Na+/ bil e acid cotransporter inhibitors, upregulators
wW®@20085528¥0 2006/ 014287 PCT/ US2005/ 023076 LDL prEDE$100$/023076

activity, bile acid sequestrants, chol esterol ester

transfer protein inhibitors (e.g., CP- 529414

h§§I£Ef?é}o@§9$&ﬁsntﬁﬁAl@)C BGh Os @se Me1 by al & VeBansferred
ereo

5 MIP_inhibitors whic¢ be enpl oyed as
t@led cPT BRTUT 5BV M T EdedPhEsEn hﬁgﬁ%Yosed in US.

Pat ent No. 5,595,872, U S. Patent No. 5,739, 135, U S

pat ot Ag-meB B 98, sbparp Lt qR acsdRle 58 oy

'fhkﬁhl&hiemtlmbrauﬁ 5, 962, 440 all of which are

| naoa-ar no

..Uu. Hug{;; ;q:ﬁkéy ref Iv\jr]li\ﬁchtf‘lfl %dbhwwfintra -nasal

I"bi t or g
coBbrmmetenSMAth ong or nore conpounds of Fornmula I

revastatT T et ated bUIIpUUIIdb, as 1o

Dose &ﬁ%%g ged in U S Patent No 983,140, llovastatin _

AUC (4mel) nolin) and rel ated cOrbdundslO3as di $cl osedliVh *

Cmax thﬁ%ouPatcut No—4,723%; 33§59pudggsgat|n and re et 125

nds., such asldisclosed in U S _Paflent No

Tmax 4h3B46, 227, simvastatlin and r8-88ed conpoynds, as ©-17
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dirsctosed T US™ 20 Patent -Nos. 4,448, /84 and
4,450,171. O her HMG CoA . reductase inhibitors which

nay @ﬁ @ﬂphéyeﬁeﬁﬁiéénwaén&ﬁmﬁﬁlsb@fear&snatsblﬂtied
to, fluvastatin

(desgHibeg a@%V?baE?a??ﬁ gera9§%|§§%géy EFS Pat ent
ahbsthstaaédsamthnnnsraﬁérmaeneas anmevasoatpﬁ as

pgnggg ggtafdL@?%%g@%gningpéduée§8}n§83the5th§hgg5w1th

4, "atavastatin (N ssan/ Sankyo's
anssvasgatmhcr@quemyy tasagFses oBRHPRATY), Gel PYRENL OF

t1§lQé1w9§Q aVb§§§E€Bkn1ﬁ§B|@Q@Elno£@£i§/26ﬁe§ﬁtra—
ZD-4522)), as discl ose

neszéodﬂleveéﬁd PLpSoaser e v Ebnrotniechract eeBaths
cHnﬁulaEéHeB&rbb1d5a358r§75ntpyhapafenanaﬁogacoﬁtalners

nmeval onol act one af, C d
oPRYoftt InB: 4Sbiadoront PhIEN,eApfes uape oAt Fugea,
thevabomatadtphesmerSVQredth ago0°cC tlll analysis by

LC/MS. From the plasma-time concentration curves the
pharmacokinetic parameters were calculated and reported
in the table. Three rats were used for each route of
administration. Data is provided as a mean * standard

deviation. Tmax is reported as a median value.

UTILITY & COMBINATIONS

A. Utilities

The present invention provides novel ll-mer peptides
which have superior properties and act as GLP-1 receptor
modulators, for example such that the ll-mer peptides

have agonist activity for the GLP-1 receptor. Further,
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156 WO 2006/ 014287 PCT/ US2005/ 023076 di sclosed in PCT
application WO 86/ 03488, 6-[2-

w@ s00bei428ut ed- pyrrol - 1-yl ) -al kyl ) pyran- 2- ones BIMUS2005/023076
derivatives thereof, as disclosed in U S. Patent No.
4,647,576, Searle's SC-45355 (a 3-substituted 5

tﬂ@h&?nﬁgkobépQQEgstEiEﬁéi??és@hﬁhkﬁbeﬁeebﬂF@xhibit .
I m dazol e “anal ogs of neval onol actone, as disclosed in
ipCTeaapgl stabidhtWre6p07084lytic cleavage as compared

3- boxy- 2: hydr - propane- phosphonic acid

taegﬁgé?ié%gfvéssgéégﬁgggd in French Patent No.

2, 598c383diRgBydi suhpbihdsedfpyheopeesknraninténandn can

t hi ophene deri_vatives, as disclosed_ in Europea
Poggrthe

bpapeit nABBRF et FBnMRBT265 21855 ShABhY hpHmah
tggégﬁgﬂeleftgngar§§t9'59'QéﬁgitﬂohgsanaaHQBBrEErs,

6,237, octahydronapht hal enes, such as disclosed in
itk SudPagenbublonod, 49812686, tket braphingsosf dagayabyi fhe

O RRF PERE BN NG 82t ho ASCGRe B ROL B naU By 737 ne

iflpbk ¥ahi yescoas tdileehnsed iAsWlin Pakeéptahlbe, and
5,506, 219 and 5, 691, 322. Desired hgpoligidenic agent s
dipbepiayaSTRL A2t 1PBFasEUFInaSsPRPREPRAFRY, retifopathy,
t E¥astakh N, nyRArgey¥ashatin,
ng%géégﬁggi%ﬂgnEEZD-4522? lnyédﬁgt?on, phosphi ni ¢ -aci d
hgprpousddinseial hyperohpbestagoHMbieoAct etatedsklood

i scl osed . in__GB,2205837, it
BEFTCRE| ROBBbRRGY: BRoOP( AL RALCObROLAAE BT Pha oL,

hpbesert gil prept Henia25obbeisgyalenadshatbehgsetissue
Inhibitors suitable for use herein_ include, but are,
imehemiai t 88he50SE) BROSpRonBYPEEFEBAAPBs ALOE) odBHSFRinal

: t 5 : b N ksglo by Bhliker
epar et okl gant cotdginby g eesfroc R VS
ih869s18A1ldisraebadbngceddpredosdagphosphifhgmmgdgory bowel

net.hyl ) phosphonpat es, _as [l .as_othet known I
SYpATHEEs GPPRRFBFEOPY - LPARCESaRPl 85 ChBdi Barsad RRtoPhY
oV $njuPgt enhobexi4, BEivddd, av8téoP34o0824, aagsinatabolic

Biller, S.A, 157 WO 2006/ 014287 PCT/ US2005/ 023076

sxedepBehwafderllkas PBApRPBATOY MPOWEhddpEGREE Suehpas

Crohn’s disease and ulcerative colitis). The compounds
of the present invention may also be utilized to increase
the blood levels of high density lipoprotein (HDL).

In addition, the conditions, diseases, and maladies
collectively referenced to as "Syndrome X" or Metabolic
Ssyndrome as detailed in Johannsson J. Clin. Endocrinol.
Metab., 82, 727-34 (1997), may be treated employing the

compounds of the invention.

B. COMBINATIONS

The present invention includes within its scope
pharmaceutical compositions comprising, as an active

ingredient, a therapeutically effective amount of at
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Current Pharmaceutical Design, 2, 1-40 (1996). In
addi tion, other squal ene synthetase inhibitors
weobabi2e7 f or use herein include the terpenoi dpGI/US2005/023076
pyrophosphates di sclosed by P. Otiz de Mntellano et
al, J. Med. Chem, 1977, 20, 243-249, the farnesyl
ldiaghosplatod amal e@mpoamnd spods Goahena [Iyr ellonspat én
(PSQ PP) anal ogs as disclosed by Corey and Val.ante,

cgmbAﬁptleﬁeﬁpt§og P fgﬂ@ceg§1Cfégfang§r or diluent

Ayl p opalses rlQnee g b btk Bn\\beet
OBQQ%BQI&%I QQ§¥E§7 1%5 i %4%§%dtc§g¥%gkopanSSHMbe

use@oaﬂe@eby1@ap§@blnﬁtuon WhDh ditdeer camporndsued, the

Dept . f UL Abstract, Tabhl e of
SERPSACE 55 18 cprolpgtigh ReRl orCoRh Bbke HANGE,
thiekabeutdicd ademnitVal) i, ves gwhi ah a&xlﬁaaeemh@ya@emm or
conmbination with one or nmpre conpounds of Fornul a |
ot heruBEFBRGEUSLEEe 1 Y8R LF RO PRI TAR i br at e,

beza&h%f%%%@o%herohebeﬁeepregeaefhh&@heleﬁdmegeﬂelkg

probucol , and rel ated conpounds, as disclosed in
em@l@aeénnnN@om®;®a¢1©36w1phob&h@t & - gewhcbp@pm

bei preferred bi | cid_sequ stpants
MR B earhend. < BRSELFLEI Chn bEAE cagARdEYE, Sich as
pepgechel eyonkist)Poli oeriedeti)kabas walklrapeultiiposig@bitls
(Rhone- Poul enc), Eisai E-5050 (an N-substituted
ugefdtolanithe gercarBentept Bbei pdRrementiopedody sorders

r.ol i atyi )
l%%??gﬁé%ranfﬁ§%oglg %}ykcﬁofFﬁS'(éBél %ggﬁgglycemlc

agenmecyh&@@éxpudﬂméfdﬁabedSépwekupg Agen@ﬁmtanAirabesity
%az%le e d rivative , nﬁl nam de orrg%E %andgz a
§35*%, O8n 2BP R At SEPP 75 6§§Séﬁ8 8§35548™
aﬁQl@ﬂyﬁeQ%bheabedagee@sdermmabaue&honnleﬁelabmpaehas of
aci pi nox, acifran, neonycin, p-amnagsalicylic acid,

thepPERRSNSoRPVENaRPY RBYhPRaRPREYNGEr Wish BE, oZuBRTgsOE

e ne 1B BB ShoeraTiseT ParrissooR/ caside ey =uehts,

apehyedﬁaklykeaﬁenbypaﬁwumsumpchVerydeyndmdmeonegests for
t§%%Q1n%ﬁggb§Q£oa§goEBeys aE@hEEtfHQ t%nganograQTgy,

own serum chol est er ol omerln% agents.
agents for treating arthritis, agents for preventlng

allograft rejection in transplantation, agents for
treating autoimmune diseases, anti-AIDS agents, anti-
osteoporosis agents, agents for treating immunomodulatory
diseases, antithrombotic agents, agents for the treatment
of cardiovascular disease, antibiotic agents, anti-
psychotic agents, agents for treating chronic
inflammatory bowel disease or syndrome and/or agents for
treating anorexia nervosa.

Examples of suitable anti-diabetic agents for use in
combination with the compounds of the present invention
include biguanides (e.g., metformin or phenformin),
glucosidase inhibitors (e.g,. acarbose or miglitol),

insulins (including insulin secretagogues or insulin
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The ACAT i nhi bitor which may be enployed in 5
conbi nation with one or nore conpounds of Formnula I

w0 pabooest hose di scl osed in Drugs of the Fut ureCcR¥$2005/023076

9-15 (1999), (Avasim be); "The ACAT i nhi bitor,
C-1011 is effective in the prevention and regression

sehsaefizegs)f, akeylstrieddedr g2 .ign , har@ja@rlsmdlai)qol osi et
al, 10 _At her oscl erosi s (Shannon, Irel). (1998
spdfonylureags:(e . Ofhe GeRIcd Sy CAVEILHS e 961‘1‘3#@@1‘1‘3'

%Ay i %:r opatawel AAGAL iid1BiiRitor b‘MgU&nH%@@tl yburide

I pidemi c activity medi at ed sel eCtive

coHPRhassons qk.ghe b&madwamﬁﬁﬁfﬂIKthﬁolldlnedlones
ApoBlOO containing |ipopraotein', Ghiselli, Gancarlo,
(85 9Car GregadEazongg N@x?lg(]‘}g%)melééiﬁ) pipgligazore) .

Pk&gl%)%ﬁl higavais ablpg,ﬁil % ul flg%yllls@l phespylel M dazol e

bi't or” et al, Bioorg. Med. Chem
au@m/ga(rmﬁga)lgle(ag)opmtssoglwagém phiosiphorylase

BB BER 8 oA POLPE o0 T FEST) BB MR

@minyal $pp- }ﬁvaliﬁ?llﬂl tdrs, E(illldt @C(LS‘P iRufifaltersRobert
R, Jr.; Hollin Mannf r ed A., Inflammtion:

Medi Qttbleg Pafy § thdgzplidinedd onepyipicdiele CRC,
M@‘%%%bR? s § SA%TLscri'B's@dt Q6S spOtP%rEteg)]%'

anti - erot| c agents’ skov ic et
5C5194., OMed., Ghlemo- (/v]aa%)n,e B( EL 225(2572)5 ehlgrlhitbiztomues (6P~

CBTpde S RASER) oPEnT B aIIAPEomS. (PRGOPIrSY RAEPT ool ubl o

1AGAT iicahiohiet qmwml&ai)l piodT-8@ul auiphe /@6l T¥895645
Inhibitors of acyl-CoA: chol esterol acylt ransf er ase

(Macak) .. R-13970&vdISapieier o aNBePdd dPrsuBecidydi®d . or
YM— ﬂll%nygrah[ﬁlnlé(l lghenyl cyclopentyl) methyl]Jureas wth

enhance ypoc ol'esterolem c activity", Stout et al,
Cheanachblel@@AMDaZ@@ﬁU@hﬁﬁ&?dB@I/HSE&&B&@Z&&E&ucEWg
1995 359-62,

emﬂr&%@&f" ca(lBr toI}t Wer?héqff)}g ?S%E‘(e-#n%éggégnt may

ﬁ%t@ﬁ/%@h@&ﬁl)at afv-abobld (aesptaelachbme)tyxrPEOh as
700 (Taisho Pharnmaceutical 5 Co. Ltd) and LY295427

mowlpl Meyrk) ERanpledd ef $hiosgbbd seResest dyoMurakami et
aﬁ?sqﬁphbggl Insulin Sensitizer Acts As a Coligand for

Peroxisome Proliferation - Activated Receptor Alpha (PPAR
alpha) and PPAR gamma. Effect on PPAR alpha Activation
on Abnormal Lipid Metabolism in Liver of Zucker Fatty
Rats”, Diabetes 47, 1841-1847 (1998), and in U.S.
application Serial No. 09/644,598, filed September 18,
2000, the disclosure of which is incorporated herein by
reference, employing dosages as set out therein, which
compounds designated as preferred are preferred for use
herein.

Suitable aP2 inhibitors include those disclosed in

U.S. application Serial No. 09/391,053, filed September
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inhibitor for use in conbination with the conpounds of

the invention include SCH48461 (Scheri ng-Pl ough), as
wowdob/014287 t hose di scl osed i n At heroscl erosi s 1AGI/UEHBR3076

(1995) 10 and J. Med. Chem 41, 973 (1998). Exanples

of suitable ileal Na+/bile acid cotransporter

71 NRb byt os8af Oh USE.1 BppOibhBabhoBewitl fBe oogBROUDUS,
of "the'invention include conpounds as disclosed in

fbtegsMatchhe, FaP0Pe, eprloy2Bo4d0spgegons $stTREL herein.
| Poxygengse bBBLPLLALS: LBLCN ABY Reyerpl axed Lp

onblna Fon wth oné or nore conpounds of Fornula |
corblindeidh- wiphxyhenasepptbdkOpfi hhebihvestisochngdude

b d le.d ' discl [
“Bope gi8coneaL o HAPBYs6peT 2808 LEPEdaa MHoR657270
9i9é£§éﬁueio 169 NEaz98oNeROBASDAIES!, OREY 9l B 1O
38144, and 15-LO inhibitors, as disclosed by

EBﬁE@@D@U@v aNVPAPPBﬁaaﬂuéﬁ [&f 2dil éB-FHanepyridin-2-
h Le t
v LERE 83TLERIT1 Ani Rof BORLY ) Wl ByBnlr 4B} Ypysentabike,)
ﬁabhﬁxhdanhspdmpenbsea byBHugheQ eEhaﬂnameo@ym@ﬁ@??)
20, 1199-1206, and Cornic i et al,. ..
38135[vpé%?@@nééé03ana9??s Fﬁﬁ?ﬁ'tiﬁﬁxaﬁlﬁ8§éP MKO431,

epage §-f0p, 3V@3€HE§éh $6488quikkNLiaat 3-
TéEa?%gcgE%?gg?b%25|g 1999, %? 20. %;; | es of

canbbabﬂecantudhy@espén§ﬁdeng¥ﬁm§dﬁo?t 30, ugéopﬁg &

A FRSERBG)BaLE i D8RO Shol 1S BLERERY crsasces

aghannetybhepkerslflitype asddIstypsedeby. Adhkbiranert al,

verapam |, nifedipine, anl odi pi ne and ef radil)
BueP7E06k0Nads7CPEN: UBS6B5) 093876 dNBrg¥$ sPPelg®3- 118

B'QWthbaébdQ19bx¢r@ﬁBh@&@thaébages EkugBthbazi 48, the

ydro urret hi azi de, bendrof | unet hi azi de,
abethykrelfieoeotkieazi de, trichl oronet hi azi de,

PO PLLERLAS colSRELNAR) e RUELER IR e

oburBbaDpde,(PFyKiagkignene, amiloride, spironolactone),

renin |nh|b|tors ACE i nhi bitor e.g., pt opr
zof eREpRPLES PésPﬁBﬁFlFU1EﬁHFSp9iP£aggPéﬁbgﬁlPeptlde 1

(615270pr Ebmpd@hARr khat may be used in combination with
the GLP-1 receptor modulators (e.g., agonists or partial
agonists) of the present invention include GLP-1(1-36)
amide, GLP-1(7-36) amide, GLP-1(7-37) (as disclosed in
U.S. Patent No. 5,614,492 to Habener), as well as AC2993
(Amylin), LY-315902 (Lilly)and NN2211 (Novo Nordisk).

Examples of suitable hypolipidemic/lipid lowering
agents for use in combination with the compounds of the
present invention include one or more MTP inhibitors, HMG
CoA reductase inhibitors, squalene synthetase inhibitors,
fibric acid derivatives, ACAT inhibitors, lipoxygenase
inhibitors, cholesterol absorption inhibitors, ileal

Na*/bile acid cotransporter inhibitors, upregulators of
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pentopril, quinapril, rampril, lisinopril), AT-1 10
receptor antagonists (e.g., losartan, irbesartan,

wo aldosarf2en), ET receptor antagonists (e.g., PCT/US2005/023076
sitaxsentan, atrsentan and conpounds disclosed in
U S. Patent Nos. 5,612,359 and 6, 043, 265), Dua

Eﬁléé&e e&agaet§bleg gbnlecﬁﬁﬂﬂuﬁgéu@b%QbQ&%d in WO
00/ 01389), neutral 15 endopepti dase (NEP) |nh|b|tors

chaégpépspaagéteﬁhtﬁﬁﬂéﬁgr PEasRiREPNACPitERRKShi(EoPs) ce-
5%2%%%|é FQEZ gF?gg QSHEEQEE'EQEB aﬁ@dd@&&%@%@%es

e an |-obeS|ty agents use I n
thepbbpati on MAth t he conmpounds of the present

t 20 | ud NPY t t t
NP WP QLT RETL VSRt B Ebr "EYoRF S ErLoHER ARt A36HFeP=ta

aFEVE aRtagani shosa afRE18BEAYQRI Bt 5. aPQQb@t3No
adrenergi c agonist, a |ipase i nhibitor, a serotonin

5¢8RA8, 8@panné) Péﬁsnékﬁolnﬁh639®ﬂ35 aUtﬁyrﬁﬁ&eﬂéc@Stor
agani st d a 25 C
azgztge#he betapétggkeﬁgrg§é7§662g§fsﬁWﬁl ﬁ%%gh% o
SQBQvoBaBIyueBpIpaedntnNoonB|aaslel3wahﬁ UOSpo@adsnmfNo.
present _i nvention include AJ9

5(?éﬁeéépDaﬁﬁPp65nthCE7§6§55nFQEP8E?te3rbéP§§f§E§nce

% ﬁer ) or other known 30 beta 3 agonists, as
iIsclosed in U 'S Patent Nos. 5,541,204, 5,770,615,
5, 49Th&3HMG5CPR6r088chnde5inBgbdbors whikhAD9g7Pe

30087634387 PER L URBODE) D3507B SV AnT B OPTPrRads ©f

FbRRAULAL or snwhl.ab ﬂayabeaﬁmhiandlk;lampﬁoyempbnnds, as
conbi nation wi th conpounds of the _pres i nvention

digelagedoitpi St &t BPtﬁFE ¥82 éAPﬁéy&é? RN?ECBFPPstat
REbQﬂoE£359ﬁhadre§aIEG é%ﬁBBQHBB (ardgdepamiske) in U.s.

reupt ake i nhibitor whi nmay be optionally enployed
Patenonpnati @831wPBA, apchﬁpcaﬁdnoﬁnﬁorﬁ&hﬁeﬂ geyPrbands,

si butrami. ne op & Jo 0g),Hor
Sﬁggk?ﬁegéﬁgégﬁsgo nBV\F’thggg Etggﬁ]%éagﬁd ?gplranate
sbﬁbagtﬁt@ﬁeéhadrelatE&aﬁthSuﬁﬁsthysoddsbeoepﬁoﬁnbeta

conmpounds which may be optional | i n
P oRBEnERon v th - FBpanAde. 450. 171 * BB uid con

reductase inhibitors which may be employed herein
include, but are not limited to, fluvastatin, disclosed
in U.S. Patent No. 5,354,772, cerivastatin, as disclosed
in U.S. Patent Nos. 5,006,530 and 5,177,080,
atorvastatin, as disclosed in U.S. Patent Nos. 4,681,893,
5,273,995, 5,385,929 and 5,686,104, atavastatin
(Nissan/Sankyo’s nisvastatin (NK-104)), as disclosed in
U.S. Patent No. 5,011,930, visastatin (Shionogi-
Astra/Zeneca (ZD-4522)), as disclosed in U.S. Patent No.
5,260,440, and related statin compounds disclosed in U.S.
Patent No. 5,753,675, pyrazole analogs of mevalonolactone
derivatives, as disclosed in U.S. Patent No. 4,613,610,

indene analogs of mevalonolactone derivatives, as
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of the present invention include thyroid receptor

I i gands, such as those disclosed in W97/21993 (U. Cal
WEE)0s/010290/ 00353 (Kar oBi 0) and GB98/ 284425 ( Kar@BUSH0N5/023076

with 15 conpounds of the KaroBi o applications being

preferred. Exanples of CB-1 antagonists which may be
deptilosatl yn eopl epedicatéonbivoaBied3wisBh éerfdounds of

the resent |nve tion |nc CB- 1 ant agoni sts, and

P B e puRY 17 1okl "SoRETARNFaE o SReY. bR,

dHPXvXﬂlbegeeheteeaonhgtalsbmgb@aelﬁYﬁ(% 3Ghtand No.
Pancreatic Polgpe ptide (PP), respectively. The

4aR4TeblFe Gganienmi SR-AhySbe (apBrenbsity takstoyed in
p%ﬁgghna& ¢4 g%%g 88?993?9%e2td&@ﬁlB&%%%%Ea%%Veﬁhhﬁ%z%§e

exanphet am ne
aﬁbengbpbﬁpﬁﬁohaﬂnDEacobnﬁazasddhscwbsbddana@ﬁﬁetantne

being preferre les of suit anti - chotic
aﬁ@éhFégFﬁEIW8e85V8§§ggﬁe§ ~RarBp&Y oLYdGPéﬁz PRane-
pﬁégghsﬁ§c)acanaégtbLtéoes aébPB@%@l@E%d(éhlFk%ﬁ@h))
he af orenenti oned patents and patent applications

Patentndor pdr &P€d3A8r eRn3bfipubetehusedThrrapdee Sulan

SHIECBEE P o LU G158, B ¢

paezhuszﬁgiteaaaaﬁ Nbnventionspyapaphthyedanhavgexatpl e,
in those amounts indicated.in the Ph¥sician's Desk

mEEREPBARLECTRES nafhelsFiPERts 18el - Sut FALERE BP -as

40%B9r»@5e Q@ESBgEPSQaEMtHBQeHEsorgh@ﬁrﬁsshhhhlbﬁehhgn
Dosage Fornmul ati on A suitable 11-ner

Upéptheeot Ngrnﬂbé99 ,88A. bsetadanaloger ed mevpavilént s
t 1 d
(ESXs%E%glg gngse gogggern gyﬁgpggg Pg ?% §§p§§cgt§on

m Xe an accep

N6a0n42&46nAQheaﬁarqumﬁomhaénaﬁaupyeaalnéoﬂﬁuhaatmnas, as
Those skilled in the art of treating8 dlabetes can

déastpyetleter Hi Ae PAESBEsHBe and’Podfd BRd =, 691.322.
adm Bist takl APp8h 1 H8emPAPAYBH 502 FBMERLFastACk HAI NY

lovastatin, simvastatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin and ZD-4522.

In addition, phosphinic acid compounds useful in
inhibiting HMG CoA reductase, such as those disclosed in
GB 2205837, are suitable for use in coﬁbinatiqn with the
compounds of the present invention. B

The squalene synthetase inhibitors suitable for use
herein include, but are not limited to, o-phosphono-
sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,
No. 10, pp 1869-1871, including isoprenoid (phosphinyl-
methyl)phosphonates, as well as other known squalene
synthetase inhibitors, for example, as disclosed in U.S.

Patent No. 4,871,721 and 4,924,024 and in Biller, S.A.,
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15 humans, in need of such treatnent. The route of
admnistration may include but is not limted to oral,

wo mios/apnsd , rectal, transdermal, buccal, intrareEBes2005/023076
pul monary, subcutaneous, intranuscular, intradernal
sublingual, intracolonic, intraoccular, intravenous,

NeueRB8chwtadeirnak . adebnpsippat i ¥NM. Thendorpalneri, SC.D.
fornulat d accordln to the r ut |strat|on
2Res a7 hashs AIREEL A

-.-:_:! -- =1a =142 e-— : r'a fi
fheadaiﬂewﬁc0beaéeagqﬁaibﬁeogyﬁha@@aget Ilﬁalbl%rs

1, p.1, 1975; "Rem ngton's Pharmaceutical Sciences”

smsthbéé fona@§e25epabn|3hcﬁgdeothEa§?§9enpAd 1990) .

py0EpROBpHEEEY! bEaLhYoa60E0" 80! B, 112 TRE RERLLYTano et al,
onB I'on resent Inventidn can

JadeﬂISChéﬁd &a7nulggple4desage taengastebyas

tabl ets, cap sul es éeach of whi ch includes sustained

diphegebase FPﬁéegr | 83ePE6SAYRAEREt PERSPROSPPRSE (PSO-
PBPVWERES o8 8RULRESc18LLY! F$: Cb9e§'BHd 9ehante, J. Am.

m crosphéres, crystalline conplexes, |iposones;
Cheewr 0Semul siLBi§, 9Bncﬂ@ﬁélegaspphgsphsnyéphgpphonates

-RPReRRe HE5HGET 300G Bioastre (doB0br Bos0tet) 105"

spageahdosyeaspabpanke adﬁbﬁtsaebydcapsehalm L., PhD
i, nt ravenous Sbolus or _i nfusion |ntraper|tonea
digpetitaheshs, JUPRansA8Y maPEYtor Mpft r SREEcuPaP Lt BEAR

ABEErHétngTQB§é98f EBREEnYE! | pgnewn 16 tH@S@3°;ﬁ8 51,

dinary skill in the 5 pharnaceutlcal arts
Summpnsltlon nay be adnministered alone, but generally

w | nistered. w har tlca carrier .
sel cREat R T Bad: a8t VaRiv BRoLERER bt abgy BRbAGYea in
cefiBinhgibat wobhasfesbantard pbapoaaast bearorpuagt ce.
10_The dosage regi nen for_ the conposition of the
ipréudnit fepn éﬁ??gﬁ mﬂﬁmf1€¥oéb&rs€1°§éP§aH€pend|ng

baﬁgﬁlﬁggw@ é@ﬁwﬁbréeeh as; hoeiBParaBgAdY LAl €:ike,

aracteristics of  the particular agent and its node
panbucolit eanfl radlatedsteompoungst hassgestéosedgan Hes,

PRERP I NAt. St Re* AT Er PaRE-Cok: SAE SE"ERB”Syipe BREDS L ne

pkéﬁérﬁéd¢onﬁyér§aidts@@ﬁasﬂfants, such as

cholestyramine, colestipol and DEAE-Sephadex (Secholex®,
Policexide®), as well as lipostabil (Rhone-Poulenc),
Eisai E-5050 (an N-substituted ethanolamine derivative),
imanixil (HOE-402), tetrahydrolipstatin (THL),
istigmastanylphos-phorylcholine (SPC, Roche),
aminocyclodextrin (Tanabe Seiyoku), Ajinomoto AJ-814
(azulene derivative), melinamide (Sumitomo), Sandoz 58-
035, American Cyanamid CL-277,082 and CL-283,546
(disubstituted urea derivatives), nicotinic acid,
acipimox, acifran, neomycin, p-aminosalicylic acid,
aspirin, poly(diallylmethylamine) derivatives, such as

disclosed in U.S. Patent No. 4,759,923, quaternary amine
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the frequency of treatnent; the route of

adm nistration, the renal and hepatic function of the
w@adocen2g7 and the effect desired. A physici anpOI/US2005/023076

veterinarian can determ ne 20 and prescribe the

.effective anmount of the drug required to prevent,
pﬁmymﬁéal191dﬂmeehylhhﬁoniogrehSOBﬁdéheadBSeaﬁenestab&ch

By way_o eneral guidance, the .daily_qral
th@l§€9P§§glﬁﬁrgdﬁenFatﬁﬂEnNasea Pér” Pﬁg |ﬁ8 cﬁgESrZS

kBEHRCESru &hoEéBQQrBEt 186Br#RQULyEneQ1 to 1000 ng/kg
of body wei ght referably betmeen about 0.01 to 100

ng/k@hgfAcbﬁdynheggh@rp@hlqaymaxnben@@plpyedenably
tQ. 2 /k [.n{ ravenou t he
R ERsBEoHLER S’ Euctol¥ CHBPRYnany SEAEEERUEY For
1thuEédtha§eddeééEﬁkéthhlDBﬁgEaagetEQIEEEﬁrQ.Q@lng Le
per body . wei g ht durin

2:8%%% an?Ava%émm?Ss. o’ﬁ SﬁEﬁchﬂE‘f-Eh ory nwaégﬁgués

efEéHéhGB CANtRE ﬁf@@@ﬁébbﬁ QQH1Pé§£§£§§o§to§ abatgcof
ng to 50 ng per mn per Kg body weight and 164 WO

fQDDB/SEﬁQSK aiﬁaLEQOﬁém@QSO$6 Nmsolpsefetably at 0.01

to 1 p er od .
AE%%%%E.?FB%SO? ?%han?%gén n nagl%&gg n#%?l?gre a’r ﬁsa
“$hégbnaﬂmabyldgﬁea1oprbhe1éobalFdal2767wosagﬁoﬁay neAT

adm nistered in divided doses _of two, three, 5 or
inbiP1lEPHEYE! BRI POLeThel ¥RAbORE EPBHC oRCERYSEY IeAipbRA bY

sQ§¥c§i§Q DeoBA0L 81 Shes £dc Ry Heﬁ&@?& forput abh oget hat

| ow sustai ned rel ease of the drug over a
ApeBl@ﬂ obntdaysngebks¢mnqthsnas desseddi, Theancarlo,

copgposition_of this in [ dm ni ster 0
cRRIRRTpehacafty (9T ot LYEOR) oot ERLL G ST T LRRE 751630 &
bishvanasplie thyLé@Sf1@y1vaaphé@ysﬂﬁiaa&oIQUAcﬁT usi ng

transdernal skin patches. When adm ni stered in the

inR BPT A, FRAFRdEF mal SHeRveB§ORySt hpdt Hehesabett -
9 gENi SE (a1 0y _ @bl'vAﬁiTCQHﬂ§ﬁthPsCQQEyQP@Pégiéthef

an intermttent 15 throughout the dosage regi nen
méhbannﬁpsszIdhypslig;ﬁemd¢yaa@namtsfﬁmb@r¢ﬂcherotlc
uent s,

h I
BT Eafuit Sbeirpeafaf E%%f*r‘aefc% Foditreef o et o

EQEt6F Nsps Ruffolo, Robert R., Jr.; Hollinger, Mannfred
A., Inflammation: Mediators Pathways {(1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; “ACAT inhibitors:
potential anti-atherosclerotic agents”, Sliskovic et al,
Curr. Med. Chem. (1994), 1(3), 204-25; “Inhibitors of
acyl-CoA:cholesterol O-acyl transferase (ACAT) as
hypocholesterolemic agents. 6. The first water-soluble
ACAT inhibitor with lipid-regulating activity. Inhibitors
of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N‘'-[(1-
phenylcyclopentyl)methyl]ureas with enhanced

hypocholesterolemic activity”, Stout et al, Chemtracts:
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pharmaceutical carriers) suitably selected with
respect to 20 the intended formof adm nistration,

wo bab/oi«g7 oral tablets, capsules, elixirs, aerOBU2005/023076

sprays generated with or wthout propellant and

syrups, and consistent with conventiona

Oplyar Cheeut i(&195pr, ast(i6 es 3 5Bei6 2i, nsramse 9 6Ror( Terigho

ﬁﬁnlnlstratl n_in § formof 25 a tablet or capsule,
ETEEEAS SR u§ O cobﬁ Aent can be conbined with an

or al ThRORyLHeRHpidehaemagert aakl Ye AGCepidduaatioRellf 1L.D2

carrier such as but not limted to, |actose, starch,

regepsox, agrivasy, ﬁEth?SCMPFGPQSéTalﬁﬁ@n@@ﬁﬁWﬁCGUtlcal

c%teiEﬁg anglg@bggggbpkgighgggigﬁaIC|un1su|fate 30

manni t sorbito adm nistration in
I|quE¢ambaeuloﬁheumtablérugodesmementabsamphaononblned
'Whtgﬁ oral, ngn-toxj harrraclrrFlt gally acce able
PhePLEOLy £PEr USguiR §8T AGE Wit £G°t GOMROHR

taky gakeht i3nd i wat 8le é@ﬁ4@@%30Q§bQ$43§§ Plough), as well
PCT/ US2005/ 023076 NMbreover, when desired or

aﬁe@@§§&r¢18§&p$a§|énbﬁﬁbér§sclem@sn§aﬁﬂ§, 45-63 (1995)
gd5|ntﬁgratbg agg?ts 7§ng%§?b ring agents can also
§-into ©

€ Irncorporate Sui t abl e bi nders

i ncl egamphut nﬁtshunabed ﬁmeastuaéhbigela¢i® nat ur al
| ucose or  beta-

5 su gars such aaé but no% limted to,

CPLEAPSROTESF niBREBE EREF s ORatiiRal PaRAmBYREREPPC W R the
cSHeBunds 8¢acha. 1hbéﬁ@§éﬂtBnc@ﬁdéoébﬂﬁbﬁhgbnaéedlsclosed
car boxynet hyl cel | ul ose, pol yethyl ene glycol, and

ipaReygs plbtheahusubsed2#n ﬂﬂésé3ﬂoéé§89#orns i ncl ude
di 10.0l d ' ,
sodi 4019, 01291, e:, 5008 4 1 £8LE! Sn AROES! WD SheBbole 5

sodi um sodiumace an iam €
cmenﬁhe@bﬁHW$thn6héder huteatempohnabnbfedotmulstarch,

nEthéS cel [ yl ose, ar, bentonite, and xanthan gum

ipféu nﬁésﬂf?BﬁYan Re pleskil tRGEREFBRS ma§ushsBSbe

béﬁz@%ﬁ&ﬁhéi@r8@rh0a€b€e§0rQb081Eb18Qe81§§|W@r9@V12615,
| i posone delivery systens, such as snall unilanel

1gebPchirbibitarge @ﬁuﬁaﬁelbaedvesuwoe§7/éadl3
SRS LaPebhee Va3t gLesiostaPsaomEegE lcbty | ot tipg
ishebliyban nes ais2lopbdsphatedibbhpl ébesl PrRtteatadhon
o%ngﬁggeggdgggdbgtggggsc{grosis in rabbits with a highly
selective 15-lipoxygenase inhibitor lacking significant
antioxidant properties”, Brit. J. Pharmacology (1997)
120, 1199-1206, and Cornicelli et al, “15-Lipoxygenase
and its Inhibition: A Novel Therapeutic Target for
Vascular Disease”, Current Pharmaceutical Design, 1999,
5, 11-20.

Examples of suitable anti-hypertensive agents for
use in combination with the compounds of the present
invention include beta adrenergic blockers, calcium

channel blockers (L-type and T-type; e.g. diltiazem,

verapamil, nifedipine, amlodipine and mybefradil),
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enhance drug absorption. Since prodrugs are known to
enhance nunerous desirable qualities of

w@bmsoeeeuticals (i.e., solubility, bioavail abit/U$2005/023076

manuf acturing, etc.) the conpounds of the 25 present
i nvention may be delivered in prodrug form Thus, the
dpm@@énp8|d@egtuoﬁhﬂgrpﬁbeﬁ@edebohydvgphgp@@m@ggzoﬁeahe
Ial tho i.ng .the
f&%ﬁ%@%& $C§W¢O§S§F%%g8%%% za%nﬁ en% o%%h#%%kla ide;
m@@ﬁp&&hﬂb@bshahzhﬂe pm&iehnombmemhuaalaay podgthe az3Qe,
coupl ed Mﬁth sol ubl e pol yners as targetable drug
beartnepgideg ehbasryRers acaf thdrcgyeaten,
CBQBYEhBXHdBﬁ%rOkhggg%mleﬁraﬁus%@@ﬁhﬁgerbumetanlde,
poly hydr oxypr opy! - nethacry am de- pheno
tp@h@hy@n@myethmhégpadEans@ephenéhctone), renin
1%% Eg¥len de, 1 6 V0 2 06/014287 PCT/?SZOO%/OZSO??
POTyIysStfe s S%PPU 856t ASpdl mi FERIFOPES T quESTenoPTL
fEuﬁhbp&ﬁmreenhmapeanpo&e&aaap@ﬁlthelmag5pﬂﬁllnu@mhpeml
ma be_conbined with a class of bi odegradabl e
pﬁB%?ﬁEﬁ% USEABRPTLA  aERMEPF A - cOAEABPPEAL) el 835é of a
rdeddeokOhneXaBR G e oS (BOLY] agbLG-Achd, spaLyglycalic
acid, copolyners of polylactic and polyglycolic acid,
vpdkgpepeinl nETcapcepaoronatapohyhydr®gygbutyitaxaendan,
ol t hoesters I acet al s ol, d'h dr rans
Bor S afloatyl aobeobind At raLaeelival B tanBRERAENIES
sbbmek359pahuner349f2bsdrogah$ Et0aDoSageafenilBt (e.g.,
(phar maceuti cal conp03|t|onsb suitable for
CRHRPHREEr dLFERCRBY BRI AT PdAPAboureBtDalni | |i gr am
geoBQBHEdQQQ thb?gﬁﬂﬁ§bEEo§§t'¥§sb§§ﬁ§9&§9& Phhibit FRLs
osageée unit. In these pharmaceutic conposi tions the
duaﬂvEEPrAgEednhmb1MDrB ofdigari byapetpiggentand an
% ﬁ %? at t 5% by-wei ght based on the
gF@?BF Weirght * of ¢ hB* E3hfsition. Gelatin capsul es may

cont gkamphesasti ¥gitapLedhent -oBAL: POVEGEREs CAGF I 8ES, in
such as | actose, starch, cellul ose derivative,

Cﬁﬁ@h@émﬁﬂswaaahatbe GAEPQYVRAF | of akhe. PEeaenfr invention
lgggyagté 589 Pscg €9rt 9n gsnfg resged_ {rﬁbéftﬁpyBQah

ets and capsu es can actured as sust ai ned
reebphee pgodusts & oMPHozntegdniscond i GHSRISanehgasesof a

CRH antagonist, a beta 3 adrenergic agonist, a lipase

inhibitor, a serotonin (and dopamine) reuptake inhibitor,
a thyroid receptor beta drug, a CB-1 antagonist and/or an
anorectic agent.

The beta 3 adrenergic agonists which may be
optionally employed in combination with compounds of the
present invention include AJ9677 (Takeda/Dainippon),
L750355 (Merck), or CP331648 (Pfizer,) or other known
beta 3 agonists, as disclosed in U.S. Patent Nos.
5,541,204, 5,770,615, 5,491,134, 5,776,983 and 5,488,064,
with AJ9677, L750,355 and CP331648 being preferred.
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medi cati on over a period of hours. Conpressed tablets

can be sugar coated or filmcoated to mask any
wonpbeagsnt 25 taste and protect the tabl et fronusives23076

at nosphere, or enteric coated for selective

di sintegration in the gastrointestinal tract. Liquid

dosagzafmpies bdr lapalseadmhibdtoatsi eiricin magoiveai n

colorlig and Iav%rlng t 0. i.ncrease

i t 30
ot BB o B oL A o B S AP YRk BBPL g, iy e

p@ageauslnd@ﬁtﬁ@@e1hahua@sgka1@&atr%&amﬁﬂ-@@garAlizyme>,
solutions and glycols such as propyl ene glycol or
wphshyerhyssas Heyas predrryed2006/ 014287

PCT/ 0

pare,r#tﬁérggé ﬁgggoéghg aﬁg%ﬁghg)forh grentQBhﬁbltor
whduhnmayrbé|optpoeﬁéﬂ&bbmpaoyédlﬂﬁ aonbtientisal whktd a
salt of tEe act i e iLngredj ent,_ suitahle stab|I|Z|n%

cqgeRtsd g dFPFmH EedsBRY, PBUPEEHtEABLPEnc 9P rgmat

(6th§6hd&ZUBﬁn§SﬁWt%rSHRBkiﬁeSQﬂbégth%H|f'h@thSOdlUm
sul fite, or ascorbic acid, either al one or conbi ned,

sab@trgmnnaba@dstabnra@aﬁg hgénosprafssrgeded are citric

oC! O AR LS 3L 5 800 $00LUT EOTAL | oagiL g,y oy
parenf( Utl Nns can conhtain reserv I'ves, SucC
mag benDptkonawmylampmbyéﬂden ﬁembyhatﬁbn with compounds

g ar aben, and chlorobgtanol Sui_t abl e
E ﬁaE GEERE| 1RYFPPFEPR APE Bé%cFPMEBlﬁnreﬁéﬁFﬁﬁton

11§aﬁd§CI§BEE agdtﬁbgeta§§c98588a&HBWM97/2w999tQ@ntbal
ition, Mack Publlshlng Conpany, 95, a standard

SFef eWeRBE0PRRB i(KarhBsod i ehd GB9&éBBé§éﬁtéKﬂveBugétuW1th
CBIBE RGeS ool Opsad  LOLIR LoL Al Lshoati go ol bhe

oun Ps TAVenti ontcan
follmnampiapsuEeGB A hatggonisber whf chninhycbpsubesonaly
be_prepared by , 20 fllllng st andard _t wo- plece har d

egelay i 6%p§8W€%nRFFﬁnlﬁé i FPTBPERESoPEpbRBePERSENE

i8GEh¥eohnghedi8Bt ca190.ALLELAL 808 aRE FambASBanbO
mlligrams of cellulose, and 6 mlligrans nagnesium

(BR&4ALALEA) Soft Gel atin Capsul es
Examples of NPY-Y2 and NPY-Y4 receptor agonists

include PYY(3-36) and Pancreatic Polypeptide (PP},
respectively.

The anorectlc agent which may be optionally employed
in combination w1th compounds of the present invention
include dexamphetamine, phentermine, phenylpropanolamine
or mazindol, with dexamphetamine being preferred.

Examples of suitable anti-psychotic agents include
clozapine, haloperidol, olanzapine (Zyprexa®), Prozac® and
aripiprazole (Abilify®).

The aforementioned patents and patent applications
are incorporated herein by reference.

The above other therapeutic agents, when employed

in combination with the compounds of the present
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25 A m xture of active ingredient in a digestable oi

such as soybean oil, cottonseed oil or olive oil may
wheoosprepar ed and i njected by neans of a posi t POBUS2005/023076

di spl acenent punp into gelatin to formsoft gelatin

capsul es containing 100 milligranms of the active
ipmgnedicanmayThe vapsul dor3exehpdled be whclsed amoynts
.dri.ed Tabl et s _Jabl.ets_nay_.be, prepared hy .

A Retond ShRothaer Eetect) pae A RERR5EHSE" s, im ghe
pexafipkesies 908 Abbkiegbanmasobthde®i¥O 3086rti4287by one
PCT/ US2005/ 023076, active ingredient, 0.2 mlligrans

off oEgrraryackdiili dBnthgi 8%tde, 5 nilligrams of
magnesi um stearate, 275 mlligranms of
m crocrystalline cellulose, 11 mlligranms of starch
and 98.8 mlligrans of |actose. Appropriate 5 coatings

may be applied to incrga e3P | at a ikLt or del ay
absor pti on. Injecggﬁﬁg——%ﬁ—kgﬁﬁgﬁgﬁkégéornulation of
an 1A- seftpppei de-meenpeptitencef FbhaupLEEsEBEn be
i_nvention naé or may not 10 require the use of

e

agRenpFERT§IshienPatiehbSetPhat ehkvEipbeResappforEReby
r%gfgﬂ%at 8£¥e9t9%be§s Iﬁsseoﬁzsghﬂaeaiﬁnlengéadsr mPY¥Ea8 th

‘Imted , Solvents anhd co-sol vents,
agohabebtabhg, cenuliskf yhngher fohmckEnphgrageatisical

hel at | i - oxi. dant d_reduci ts,
CGRErRrErOBPal 1B0BF oSkt ) LETves, CBAl fEFSOhnER B TS
dedbyséingangeatslybakkefgindgent Sdopagbeshantsuaador

tonicity adjustors and special additives. .
afipi s bR E1PRr Afil BReoRORASURE be Bewpale, ipgivdéng

h&%&ﬁs?”?n hlebhgscag OéféQLMEEQUS’Tﬁé8908Ee.of

particulate natter. parent eral conposition
admitabteat dbonadaynistiade obut bysi npeclimhtedytbeoral,

.prepared by stirri for exanple, 1.5%by weight of

B EROES notelteh FreosBRErAhbeRireat y nLEveptanl o

pBLhd LA hasubBYt Qe HBY, NOht £HESENL &r 01 SO ¥8BEma Pl
ot her excipient. The solution should be nmade isotonic

sylgl ipgpakodi HFF2EPHPRHE, aHAtBReEF U] 2ed. inGrapeneidn or
intestinal administration. The compound is formulated

according to the route of administration based on
acceptable pharmacy practice (Fingl et al., in “The
Pharmacological Basis of Therapeutics”, Ch. 1, p.1l, 1975;
“Remington’s Pharmaceutical Sciences”, 18 ed., Mack
Publishing Co, Easton, PA, 1990).

The pharmaceutically acceptable 1ll-mer peptide
composition of the present invention can be administered
in multiple dosage forms such as tablets, capsules (each
of which includes sustained release or timed release
formulations), pills, powders, granules, elixirs, in situ
gels, microspheres, crystalline complexes, liposomes,
micro-emulsions, tinctures, suspensions, syrups, aerosol

sprays and emulsions. The composition of the present
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An aqueous suspension can be prepared for oral and/or
parenteral adm nistration so that, for exanple, each 5
workoos80280nt ai ns 100 ng of finely divided acti®er/us2005/023076
ingredient, 20 ng of sodi um carboxymnet hyl cell ul ose,

5 ng of sodium benzoate, 1.0 g of sorbitol solution,
igvenpionag@n0 05 e aghivdsitieried dn eriedr paltaeasious

[ ri0g. 2006/ /_US2
(5o, PR B3 AR ST ey de % BEdys,
tmanedbemaﬂlyommointramusuuﬂahléorﬁ@ra&dﬁhﬁuﬁbf&b&@@eby

ecti y be prepared, for 5 exanple, by
oW@gﬂg Qowy £pfk 05F0859P5§&BP§Yb§W9ﬁér1Pnth§

pﬁﬁ&%ﬁ@%ut@@gﬁngrkg th@hgohﬁﬁEBS%QhBh'ﬁﬁyI@% Qﬁhﬁ%ﬁstered
agent to be incorporated, and removi ng the sol vent

aflpom t but generrlivewaby ber admgntilssemets iwd thf at he
r h-t gtiye,agent distrib ted t hrooughou
DR AR E Rt o S Ep o o o N, BhS TR PEest Peng Ay ghosen
rmateabfoa@mmhlsthatmbﬁsaﬁa ER¥adhran phkempessithlkali n
ght of the above teachings. It is therefore
pHﬁ8§F§?ood that within the scope of the appended.

cl ai #e HB@aP@V?@5hﬂ@nn§¥rb€hepE6 %bgﬁﬁlehhgkwkﬁé b@aeent

as specifically described herein he present
1nneennpnnwuélnopftQObesbbnvaeu frpsodpeg bpotihgnown

CIfIC engog ngg escribed that are |n%endeg. as £

gFS i PHGSt Pt ronsPor RGPV daar “aSpetes -6f 1thacs ©
thavpattmaulEﬂnageﬁeahha egyi Mmaienbknaetbads amd

onents in addition to those shown and_descri bed 20

aﬁ@%@ﬂﬁtRPFPOBeCBHE SBPEieRAt 8ESt h§SE  sRPRILER. | Redheal
c9ﬁ51t£59n15ﬁﬁ &eisﬂelag QﬁéCEéBEbQQnéndgﬁgCto ggg;agd

draw ngs. Such fications are inten
emﬁehtnthehscspmptomSthehapbendedfctanqarréht treatment;

ef erences cited_her e .. hereby in orated by,
chér EFEREEREY, oRerFeanprll,tnd FEoRER B orBRABSSEraLion,
tRETLEE 0080828658t 1 YHAINE Si 6L AGNEERE Spatlieht, | SRGAERE
Eolygeptlde conprising, a polypeptide, having a

Eftiendes d¥efor ndy BRYS{ SR | oF NCpi§rinarian can determine

and prescribe the effective amount of the drug required to
prevent, counter, or arrest the progress of the disease
state.

By way:of general guidance, the daily oral dosage of
the active ingrediént, when used for the indicated
effects, will range between about 0.001 to 1000 mg/kg of
body weight, preferably between about 0.01 to 100 mg/kg of
body weight per day, and most preferably between about 0.6
to 20 mg/kg/day. Intravenously, the daily dosage of the
active ingredient when used for the indicated effects will
range between 0.00lng to 100.0 ng per min/per Kg of body
weight during a constant rate infusion. Such constant
intravenous infusion can be preferably administered at a

rate of 0.01 ng to 50 ng per min per Kg body weight and
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Xaal -Xaa2 -Xaa3 -Xaa4 -Xaa5 - Xaa6 - Xaa7 - Xaa8 - Xaa9
-Xaal O-Xaall I wherein, Xaalis a naturally or
wmennaiasal |y occurring amno 10 acid conpri SPAUSaN05/023076
i m dazol e; wherein one or nore carbon atons of said
amno acid are optionally substituted with one or
mpstepakkplragiyups; Owhér sgnteaild . anmgopaciminoperoﬁalbpdy

has free am no ou
wB3ReR ¢ FRECHPReSERYR S Shi=naRThR it b be 15
aahkyhexyeanbonyh, sahyhexyaanboayke, or the total daily
aryl al kyl oxycar bonyl, heterocyclyl oxycarbonyl,
dRepErOBRAY| RPKFABAPAEEBBRGI 1D Qﬂxyﬂeéréaﬁ6§|of two, three,

r r | a I
Ret efocy Ty sar ToRyl 8l KurearFRRyT, 5 SPEE fayppeion may
aasylhbkyﬂmmhisnytedhbyeaodepbalEykmuﬂébmph uhaEOW111
t eroar Isulfon ein when said free
) £t oREtnohenr EhahaoRaal Fhet A Ho8vEm RoPAEIadoPE
dhlsywdere /mBn¥AkCAsOABsPFelDr € carbon atonms of said
amno acid are optionally substituted with one or

mor eThEkgPMPgEaLpEn 96 Xaas iBvenaaewrgppyberadministered
HOEH@EHBQLLX 989Mr§£§§t§g%BQ1 ggkd, %eLSEESB%ErQHkEQSasal

group consistin a- am no-1so
vahidléA bpr vhaethyhsﬁbaMamlneutébethyhnthahaBdaemal

met hyl - azeti dj ne-2-carboxylig acid
SRATrDRLERSEpr oMPAS, 3TaBLRY FBFHerRdrhe: o8l B6x i c
t26h8deBRadndel $0¥aYI 8Ost &AA3the 8oBabHr abhyn@Etration
nonnatural ly occurring amno acid having (1) an am no

watid efdeoehagn kenppnEingons éétb@XthénaénéeﬁmlGEPnt

a 171 WO 2006/ 014287
tﬁ%ﬁ#%&§g65%§§3ggga§§hgg %ﬁggne or nore carbon atons of
saldTha100mpcsﬂti6n DQttppathylguhéminmsedreﬁthnoae or

pore al k gr oups; clne aagi s a natural,
mb¥tHBﬁng¥E?aFP§€%%%ﬁrShﬁﬁm%g?ﬁBlcﬁla@ ﬁggﬁFéct%ﬁcbe ts,

£h8a9£989sC@8§1§ét99v@iy(féféPf@QntBGheﬁéﬂn as
(L)-norvaline; and wherein one or nore carbon atons

rhtrsargubhtab aerdiessbpsibhably sebsciedtedthh raspaet to

tRL intended form of administration, that is, oral
tablets, capsules, elixirs, aerosol sprays generated with
or without propellant and syrups, and consistent with
conventional pharmaceutical practices.

For iﬁstance, for oral administration in the form of
a tablet or capsule, the active drug component can be
combined with an oral, non-toxic, pharmaceutically
acceptable, inert carrier such as but not limited to,
lactose, starch, sucrose, glucose, methyl cellulose,
magnesium stearate, dicalcium phosphate, calcium sulfate,
mannitol, and sorbitol; for oral administration in liguid
form, the oral drug components can be combined with any
oral, non-toxic, pharmaceutically acceptable inert carrier

such as, but not limited to, ethanol, glycerol, and water.
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nore al kyl groups; Xaa6is a naturally or nonnaturally

occurring amno 10 acid having a disubstituted al pha
weabon2bavi ng two side chains; wherein at | eBSt/USI185/023076

of said two side chains has an aromatic ring and at

| east one of said two chains has an al kyl group; and
MeKeP¥e)  obedr dpsiscdapboneaesseret Ssditabde i ndeirs

1:B-2RLLgRal lﬂsiﬁta%&%%%ﬁg yafentgne 5 %%1%9:& al k)élnlts can

groups or rsan
amsonbanahuoabbyaoeduﬁntngtaﬁlm&xta&ed hsmum@ba@ dinders
,ac gd side chain &hlch i_.s substituted wth a hydrox
iBFiuge: a BtWHQFe A& FOnoPEaESPnoAe 3t dRs HPtgﬁﬁ

saghee ackH hs,oBLikopak! Yisybski tdt eglwcbge 2% 9aea0r
nore al kyl groups Xaagi s a natur al or nonnaturally

lagtakei ngoani Avechendrsel egteuaﬂrsnﬂt sgnghegpc gums such
afongLating of -L-serine, %”9 Lo hi gt thgé and wherein
one or hore carp i

on afons of sa arg® acid is

capbbﬁpmbthyidb$luldbéd pblireohglenenplecdd, abkkyl waxes.

g aagls a naturally or ngnnatural ly occurring
ahggi g ﬁgvﬁﬂgtﬁﬁsﬁnﬁﬂﬁaﬁel§°§W§e16ﬁ&PﬁeC§ﬁ§#P§lng

oﬁeaﬁérbgéahhﬁ aekdragnd M@Sﬁ@éﬂuﬂngtgérggée caakan
atons of said amno acid is optionally substituted

bepzpabre opdlumnaretatkyl| agdoapdiuXaghloride. naturally

oS P aHE o s BT BR 68, Banoreni Pomc Bhs. =

méthl FeebUhidosé, wﬁ@aﬁinbEthﬁlSéleah&dxéﬁﬁﬂhhhguﬁroup
consisting of  hydrogen, alkyl, and, halo; wherein R3
and ?@ea?%mﬁa%ht%ﬂﬂeﬁgna%ﬁtP§e§%PEC%%Hent1°n may also be

administered in the form of mixed micellar or liposome
delivery systems, such as small unilamellar vesicles,
large unilamellar vesicles, and multilaﬁellar vesicles.
Liposomes can be formed from a variety of phospholipids,
such as cholesterol, stearylamine, or
phosphatidylcholines. Permeation enhancers may be added to
enhance drug absorption.

Since prodrugs are known to enhance numerous
desirable qualities of pharmaceuticals (i.e., solubility,
bicavailability, ménufacturing, etc.) the compounds of the
present invention may be delivered in prodrug form. Thus,
the present invention is intended to cover prodrugs of the
presently claimed compounds, methods of delivering the
same and compositiqns containing the séme.

The compositions of the present invention may also be
coupled with soluble polymers as targetable drug carriers.
Such polymers can include polyvinyl-pyrrolidone, pyran
copolymer, polyhydroxypropyl- methacrylamide-phenol,
polyhydroxyethylaspartamidephenol, or polyethyleneoxide-
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5 fromthe group consisting of hydrogen, halo, nethyl,
et hyl, al kyl, hydroxyl, nethoxy, and al koxy; wherein
wo bwephesyl ring proximal to the beta-carbon »pET/E82005/023076
amno acid is additionally optionally substituted
with al kyl or halo; and 10 wherein the phenyl ring
pdilylasing ﬁhbSEQtuteérwgnhopalmamayénrﬁgld@ea is

IIy S ed__w th _ha .

FREPREERATE,Y R LBABLLY SURS L Hhep bl NahOens o0 may

bXaabhbiaed wathr al byaee acﬁnb&bd@g&hy&amwpbupg\e&m Ngeful
15 aci.d of Fornul a_l Va: Rsa XX2 \ XJ ~ R3a X3 R/%

l%\aChlﬁﬁénglCRPFFellﬁérﬁﬁPSaF9a°®héréFHgthéoé EERRPAS!
peﬁpmaexhccae@en 951§@19caﬂaeoac29 aeHgou§ma&Eas%ed to

a nitrogen to forma car boxam d
pQ@U@h@EAQSaHQCEblEQGBSbmieoaG1dmhepéyapﬁ4lons sel ect ed

fro rou S|st|ng 0
cﬁ%F8 egerngﬁé ﬁoﬁ%abgggréécﬁcgﬁde88hgéﬁFp§esters'
pseyaeéedlstrpalyHEhgaeupye@ﬁslspbmgcyénbudymgees haha,
met hyl, 5_ethyl, alkyl,  hy drox&l nmet hoxy, and alkoxy
Cﬁﬁ%ﬁiﬂﬁkﬁﬁ 23 §%P%éP%H LFoRtPh @PEG&Y@@ﬁ§.§f.h@dépgels.

hydr 8g€Rge MBLPNME » ( Bﬂgrﬁ£9¥hﬁ1@ﬁg 3@ﬁ%859t§gﬂsfzsu§§able
and X4 are each Cor N, the proviso that at
forasdmonasbfaXion Xeay X@omhdiX4firemNabéQtwhef i mil heégram

tgh§Q¥LtrE89 gi?fig@émgoo%hgcgfgg %gégeglent per dosage
unit. In these pharmaceutical compositions the active
ingredient will ordinarily be present in an amount of
about 0.5-95% by weight based on the total weight of the
composition.

Gelatin capsules may contain the active ingredient
and powdered carriers, such as lactose, starch, cellulose
derivative, magnesium stearate, and stearic acid. Similar
diluents can be used to make compressed tablets. Both
tablets and capsules can be manufactured as sustained
release products to provide for continuous release of
medication over a period of hours. Compressed tablets can
be sugar coated or film coated to mask any unpleasant
taste and protect the tablet from the atmosphere, or
enteric coated for selective disintegration in the
gastrointestinal tract.

Liquid dosage forms for oral administration can
contain coloring and flavoring to increase patient
acceptance. '

In general, water, a suitable o0il, saline, aqueous
dextrose (glucose), and related sugar solutions and

glycols such as propylene glycol or polyethylene glycols
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of said amno acid is additionally optionally
substituted wth alkyl or halo; and wherein the
w@bhmnyi4287 ng distal to the beta-carbon of saiBCEI$005/023076
acid is additionally optionally substituted 15 with
hal o, nethyl, ethyl, alkyl, hydroxyl, nethoxy, and
aawk@%ytableTﬁermgeweté@rpmaypmmﬁr@é @bhuumqnﬂ_ Solution
e | i.d histidine is
f\g%t %Q%& tut?re ntwﬁ) o%léargrq‘ No €TRyts @ water-
s@ﬂ@hﬂ& s&lthé m&elatedv@owﬂgﬁﬁduamuﬁ §ﬂﬂﬂdﬁlh
wher.ei.n Xaa3 is L-aspartic acid or gl utam c _acid,
Sﬁﬁgﬁ lﬁlegcﬁgspt§al&ndL155&5Fﬁ%§@%¥'dhﬂfﬂ?ﬁyﬁﬂpﬁﬁQ?ces
Aﬁelemaleehbo B%'eb)ﬁszéu%‘ﬁb%ts' tswd%mvv'btl@uqrﬁ ¥, RIA um
al kyl groups. The i sol ated pol ypepti de of ‘A aiml,
supdrigien Xaa@SpgrbaprGJdethythpmenybabamrn@omblned, are

th or.Q nyIaI nine, ar
BRI iP5 5 3 aERPS S opBansl Sesft Aze s acid
a&acﬁt@fsaaté ahahaoﬂ&hhyEDTphenyhahaaumeon, parenteral
pha- net hyl - 2-f 1 uor ophenyl al ani ne, or
SQﬂBﬁéoﬁétﬁ9P EOGtéFPIH6F§SH¥ﬁ§PHP§M|ﬁéCPsaépHQQ%ﬂHKPnlum

ut t b e g p
c%%g§}8%4zggtp /u%go S/ng gaéhgthhéﬁgsg %%eébw@an°1

poIy§eptabéeoph€raanemtiwhéreamrXerslaresdescrlbed in
L-thr egni.ng rein said.threonine i tionally
R BEER0t oo ThP ReoRECE: 2figr B EPRIFegPouREaF8RgY e
Nuﬁetaeﬁdhpeaypeehldﬁa@k 6Bl ishinwhebRpbAn}aalobs, a
L-aspartic acid or glutan1c acid, wherein each of

sgapdarg. xefsreneeatrutoinLERLGt APédacid is optional |y
SubsﬁéﬁyéggnﬁkEEv@nﬁse$uﬂoﬁﬁﬁ?%g¥ giegﬁsﬁgégg%sfggﬁs for

i sol ated pol ypepti d ere n
a@mhhsstdahépnsaf dthestodboentiasinghast énwenalioanicaa be

.grou i,ch i tionally substituted with al kyl,
1%?3F2§?¥Qdaﬁﬁlfoggﬂ¥8yl L-l1actyl, al kyl oxycarbonyl ,

15 aryl oxycar bonyl , aral@abgﬁyggrbonyl

het . erocycl yl ox carbonyl hetero arylalkyloxycarbonyl

A large'n er of unit capsules can be prepared by

filling standard two-piece hard gelatin capsules with 100
milligrams of powdered active ingredient, 150 milligrams
of lactose, 50 milligrams of cellulose, and 6 milligrams

magnesium stearate.

Soft Gelatin Capsules

A mixture of active ingredient in a digestable oil
such as soybean o0il, cottonseed o0il or olive oil may be
prepared and injected by means of a positive displacement
pump into gelatin to form soft gelatin capsules containing
100 milligrams of the active ingredient. The capsules
should be washed and dried.

Tablets
Tablets may be prepared by conventional procedures so

that the dosage unit, for example is 100 milligrams of
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al kyl car banoyl , aryl carbanoyl, aral kyl carbanoyl ,

het erocycl yl sul fonyl, al kyl sul fonyl, aryl sul fonyl,
wa@eopbaidyt sul f onyl , heteroaryl al kyl sul fonyl orp@0US2005/023076

het eroaryl sul fonyl. 8. The isol ated pol ypepti de of

GAaiml, wherein Xaalis selected fromthe group

a@@ﬁyﬁsﬂpﬁgeéﬂeetm-ﬁe?h@plﬂngrams afmeiylioidad, silicon

n s
dqg%ﬁygbrgpgﬁglﬁgrang-Fg;%%égfﬁiUXL%azgﬁgf yl) 5—
mhydugxymsopénmybrbbr&%taﬁﬂdaeobéuaﬁubbk 91 WiQligrams of
i sol ypeptide of Caim 1, wherein Xaa2 is
<3FEP: 80 SBnE: Mo LoL8ap goRs: SerhG e Appropriate
c@a@ﬁh@@ m8QLBEYBpS113@ 86 @n(:/_r\ba)se 23839ty or delay
N- met hyl - D-al ani ne, al pha-nethyl (L)-proline,

apspEPhRyPhazet i di ne- 2- carboxyllc acid and 2-

nmet hyl pi peri di ne-2-carb ¢ ild 175 WD 2006/ 014287
PCT/ US2005/ 023076 10. %ﬁﬁ—r&e&aﬁed pol ypepti de of

d aiHnlinjhet&bmeXf&rﬂuﬂat1ghy6En8n 11-mékepepahated

tide of daim1l, wherein Xaabis 5 selected
B ﬁg%ﬁéoﬁr 88 tE‘SnQF%?PHﬁ 6FVEH*?F1PH BAY PrNpaYy ned.

rE&ﬁlkéotﬁEerQOBYDEQEhgﬁeHEsCEébH‘és %HSEQ'Ehéeaﬁé§e been
selected fromthe group consisting of L-a-M-
approwed byfregwnbdabhey hndlﬁsa N@h2$6 dxthpment@henclﬁde,

. ' t Xaa7
big afBTpbe) BhECAOLEPEOLTEREE Fuf Phzeat VEREPm 1
smﬂ&bflﬂzﬁhg,,8mu551£§1ﬁ§|eﬁtEHlék@ﬂlhéeaQéﬁﬂﬁ, chelating

conS|st|ng |-Ser, and L-H's., 15. The isol ated
gy PeptPb- %‘F”@?%F?n and kedef inKaagerss  Lenspniopokial

pF88eloot 8bEd, p@uf?@P&'QﬁdoﬁH(%éﬁﬂ%él?&hgﬁﬁﬁgsXaﬁ&?kiﬁg

sel ected fromthe group consisting o
ageehy! abraeteetanrt § (ahd nedhoxytR! adjustors and special

eny phen t hoxy- 2
a@%ﬁ%#%%%ény pheh $§?§ﬂ?n€6r%p%%5}o %%X902b82%terlle,
pyEbdwh ) pheayijdheny| ehantage df [{dluelbOxy-Bree of
nethyl{phenyléphenylalanlne, 4-(2' -

particulate matter.

A parenteral composition suitable for administration
by injection may be prepared by stirring for example,
1.5% by weight of active ingredient in a pharmaceutically
acceptable buffer that may or may not contain a co-solvent

or other excipient. The solution should be made isotonic

with sodium chloride and sterilized.

Suspension

An aqueous suspension can be prepared for oral and/or
parenteral administration so that, for example, each 5 mL
contains 100 mg of finely divided active ingredient, 20 mg
of sodium carboxymethyl cellulose, 5 mg of sodium
benzoate, 1.0 g of sorbitol solution, U.S.P., and 0.025 mL

of vanillin or other palatable flavoring.
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et hyl phenyl ) phenyl al ani ne, 4-(2'-

nmet hyl phenyl ) phenyl al anine, 4-[(3',5" -
walzoseniel) phenyl ] phenyl al ani ne and 4-[(3',4" 3BCT/US2005/023076

di met hoxy) phenyl ] phenyl al ani ne. 17. The i sol ated

pol ypeptide of Caim1l, wherein Xaall is selected

fromthe group consisting of 4-phenyl-3 176 WO

d
20061 014257 PO US003/023076;: Yl 0¥ 2hay e

(2 mlB@E&ﬂhﬁ&ﬁkke&eaﬁéldﬁkéh&ﬁma& composition suitable
chl,or ophen yri dyl al ani ne,

f@f[eémlgﬂS&Fﬁéeﬁ |%yhéﬁsFftsonpvﬁwdyﬁapaﬁpﬁéed for

e& 1! i E‘HQ%QG@bEﬁbPQeBMHEaﬁlé B&bﬁ@&&@h@@l@epolymer in
oxyphenyl ) -3-pyri dyl al ani ne, "4-

a(gblwgnﬁylpﬁdnyg)tg pyﬁlnyﬂamanlﬁelutlon the active agent

) ri.md alan
cBopR, i FERRYRRARIN, ) 2o PRKLLILOKLE 3008 0r £rom, ghe
mAtf2x- ehbykphetiykhiBgpyhedybakari BE; tWaepeilimefewith the
C-term nal carbony|l carbon of Xaall is 10 attached to

aﬁtﬁv?r8§§ﬁttélFBFﬁPHtEQrBBKQHSHQUFNHE? mafgixnher ei n
R7 I@b%gbsg&§d Bﬁﬂ@k&ﬂs ﬂ59991999§bﬁg' gdop EF&@&eggnof

and net hyl 8. The isolated polypepti aim
thkepekerensi dnveéstpohypept bdesible pol ¥pgbti dé ohe above

Formula VI : _Rea R3a_.NH C
cgachipgs, | F—F SHQRIS g%rﬁl ?‘Dd%ﬁl quilém tPleH
s¥opH HthﬁeOaﬁbghaéaCb@aihﬁa3th50iﬂvéﬂtYBnRﬁayWB§reln-

Xaa2 is _an am no acid selected fromthe a%oup_ _
PEBRsiseAngthBrwEsal Bhan agt specEEAfally. deeryibedpherein.

2- ne§ﬂ¥|present invention is not to be limited in scope
by the specific embodiments described that are intended
as single illustrations of individual aspects of the
invention. Functionally equivalent methods and
components in addition to those shown and described
herein will become apparent to those skilled in the art
from the foregoing description and accompanying drawings.
Such modifications are intended to fall within the scope
of the appended claims. All references cited herein are

hereby incorporated by reference in their entirety.
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20 azeti di ne-2-carboxylic acid, 2-nethyl piperidine-2-
carboxylic acid and a-am noi sobutyric (Aib); X and Y
wae@eoank7 i ndependent|ly selected fromthe groupCT/US2005/023076
consi sting of hydrogen and fluoro; XaaB is an am no
acid selected fromthe group consisting 25 of L-Ser
and L-His; 177 WD 2006/ 014287 PCT/ US2005/ 023076 R3 is
sel ected_fromthe group of hydrogen, nethyl and
S _RBATME ‘ted fromthe group of hydrogen

hydr @xyan ABbhaX¥32pe19HRexY ded cBRdrii%isgl ac ide
the group of hydro gn,9FI%§ro, Egghyl a%g e?ﬁ%ﬁ%%%g;
hpyisgl aceeduenem PheFgrovpaofl Hp&LodenNOwddhyl and
met hoxy; and R7is selected fromthe group of hydrogen
and nethyl. 10 19. An isolated pol ypeptide of O aim

18, wheretXl., X8a7- X84 X FXNe-BGh dxset oot exd.fy-omt he

group consisting of Nnethyl-D-Ala, a-nmethyl-L-Pro

and a-ami noi sobutyric (AibY 15 X is fluoro; Y is

hydr gggpeiXaa8i s an amno acid selected fromthe group

consisting of L-Ser and L-H's; R3is ethyl; .20 R6

i s n8thoky; a R3atusabiy et cgofinabnrablyr o0puEohvy sAhgo
met h

<R32 B o8 S BMALSHE B 20d, oLl Bopon
avbreebd satid apahppeptiddariesoptpohppept sddseltheeduivath
ome ot more aTRyY Groaps; wherein sald amino acid
optionally has a free amino group which is optionally
substituted with alkyl, acyl, benzoyl, L-lactyl,
alkyloxycarbonyl, aryloxycarbonyl, arylalkyloxycarbonyl,
heterocyclyloxycarbonyl, heterocarylalkyloxycarbonyl,
alkylcarbamoyl, arylcarbamoyl, arylalkylcarbamoyl,
heterocyclylsulfonyl, alkylsulfonyl, arylsulfonyl,
arylalkylsulfonyl, heteroarylalkylsulfonyl or
heteroarylsulfonyl; and wherein when said free amino
group is not present X,,; is the des-amino acid of
histidine in which one or more carbon atoms of said amino
acid are optionally substituted with one or more alkyl
groups ;

Xaa2 18 a naturally or nonnaturally occurring amino
acid selected from the group consisting of D-alanine, o-
amino-isobutyric acid (Aib), N-methyl-D-alanine, N-ethyl-
D-alanine, 2-methyl-azetidine-2-carboxylic acid, alpha-
methyl- (L) -proline, 2-methylpiperidine-2-carboxylic acid
and isovaline;

Xaaz 1s a naturally or nonnaturally occurring amino

acid having (1) an amino acid side chain comprising a

carboxylic acid or (2) an imidazole side chain, and
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RR N\ OOHO/ R3, N NHFIBCOHHIC OHOH ~ OH
A1l HO,\R R8 N Xaa2_N NH~N N XN XaaBN NN NHZ H

w@2dd6ol48XH3C H O H O H OR3 Y Formula VI R6PCT/US2005/023076

wherein: R8 is selected fromthe group consisting of

5 nethyl,ethyl, CH H3 }~ H3C 0~{~ H3CUW~" 2; H3C-S 11
whereibl3endor-mordOcarbonaddon@ af H3Gd @mithd) dtid Qs
Xaa2 is_an am ng acid selected fromthe group
opsASNSilyg SUBE tHEATED kR RS BXAFRY S SndivHy [HOURSy,

a 10yam noi ic (A b),
2-ne?%Vl?gz%??g?%éiz-carboxylic acid, and

2- mehysl ps parndtuealligarborghngtacatllyXocaadryiageanaovh

i ndependent |y sel ected fromthe grou cqnsi sting of .
g BEOTCARE FROB 5 oXGR8 s AR A Rie%eia QA daragnine
ahBONLY heogkRUR neoNSnst Whereld @hel oPemodird daxtich a¥dms

is selected fromthe group consisting of hydrogen,
offeshyjd amdnet Bylid Re Pptiensdded Sﬂlbérgﬁ]{th’éeg’lr h one or

SLStL,RY drogen, hydroxy, nethoxy and et hoxy;
mgggRéik??sggéP cted fromthe group consisting of

hydr aganis &lnatorahkyhytr aoonethyallR6accsrséhgecamino

fr t he group.consisting .of _hydrogen, thyl and .
ARy Hng R SPDS S EERU PR CRE POl aBTs et fde
c8hiR%dr QiereiAd a@nd eBBiN¥he of said two side chains has

an aromatic ring and at least one of said two chains has

an alkyl group; and wherein one or more carbon atoms of
said amino acid is optionally substituted with one or
more alkyl groups or one or more halo groups.

Xaa7 18 a naturally or nonnaturally occurring amino
acid having an amino acid side chain which is substituted
with a hydroxyl group; and wherein one or more carbon
atoms of said amino acid is optionally substituted with
one or more alkyl groups;

Xaas 15 a naturally or nonnaturally occurring amino
acid selected from the group consisting of L-serine and
L-histidine; and wherein one or more carbon atoms of said
amino acid is optionally substituted with one or more
alkyl groups;

Xaas 15 a naturally or nonnaturally occurring amino
acid having an amino acid side chain comprising a
carboxylic acid; and wherein one or more carbon atoms of
said amino acid is optionally substituted with one or
more alkyl groups;

Xaa10 18 a naturally or nonnaturally occurring amino

acid of Formula II:
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179 WO 2006/ 014287 PCT/ US2005/ 023076 21. The isol ated

pol ypepti de of C aim20, wherein:
wo bwegrqasp consi sting of nethyl,

R8 is selected from
and H3C 0 | OpC{ES05/623076

an amno acid selected fromthe group consisting 5 of
N-nmet hyl -D-Ala, a-nethyl-L-Pro and am noi sobutyric
acid(Aib); Xis fluoro; Y is hydr ; Xaa8 is an
amno acid selected fromthe grou sisting 10 of
L-Ser and L-His; R3 is ethyl; ~ thoxy; R3a is
sel ected fromthe group consj st|ing ofRsnet hyl and
ethyl; 15 R6a is hydrogen; \R7is selected fromthe
group consisting of hydrogen dhd nethyl. 22. The

i sol ated pol ypeptide of~@anis 1, wherein said 20

pol ypeptide is a pol ypepfide of Formula VIII: Rea O
OH N~ O\N Raa NH H3C O—Iﬁ—BCuIOﬁO—II R IOf O _~;
Xaae- N~ \ 7NHz Re Xaaz NAIRYR"H OHOH3Ci HOHO

H O PheXeRB R, 1sV deldc@dlfarofl ldhe group consisting of
alkyl,

c

hydrogen, and halo;
wherein R; and Rg are each independently selected'
5 from the group consisting of hydrogen, halo, methyl,
ethyl, alkyl, hydroxyl, methoxy, and alkoxy;

wherein the phenyl ring proximal to the beta—carbon
of said amino acid is additionally optionally substituted
with alkyl or halo; and
10 wherein the phenyl ring distal to the beta-carbon of
said amino acid is additionally optionally substituted
with halo, methyl, ethyl, alkyl, hydroxyl, methoxy, and
alkoxy;

Xaa11 1S a naturally or nonnaturally occurring amino

15 acid of Formula IVa:

Formula IVa

wherein the C-terminal carbonyl carbon of said amino
20 acid is attached to a nitrogen to form a carboxamide

(NHz) ;
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R6 wherein: RO is selected fromthe group consisting

of hydrogen, 25 nethyl and al kyl; 180 WO 2006/ 014287
wEO6OER2805/ 023076 Xaa2 is an amino acid sel ee¢BUSINDHM3076

the group consisting of DA a, N nethyl-D Ala,

a-met hyl -L-Pro, a am noi sobutyric acid(Aib),

2- meivhgkeazeri di ses@iecaeofybinCthel §ranf consisting of

2- et hyl pi peri di ne-2-carboxylic acid; 5 X and Y are
hEQEHQPﬁdeBEHHéntF?dsBPéefed fromthe group consisting

of hydeegen RND UKL 0 aX08& s AadHiAReRCl §%i3§<i9tté§§

fromthe group conS|s?ing of L-Ser and L-H's;
fzemethedgteum tbesjsbiupgobfhhdogegan, nbehyl wmeathylo

hyl ; s selected fromthe group nsi sting of
eE§H¥Oggﬁgyihy§¥g§9¥yﬂEtﬂ%gboﬁﬁd 3Pﬁo§§?°§§ais sel ect ed
fronvhBee@hoRp igoRSNSitRE Eroiy Ahegeitour Icddisd.s tiRIWE

and ethyl; 15 R6ais_selected fromthe group consisting
hpfragerogBRthy ket AYF aRBYhet ABRY; Reis sel ected from

the gnayR;FORSI St ng, oL Ry dr agen and AW, 02
The ?so?a%ed bol'ypepti éré of ' Gaima2, d\;\r,heaerei'n: RO igtshe
pselésbedhétoatt heagt oupecofsKst iy & aydr¥gers Xand

ConoVBEFAGE bRENERERRY| Bkl BEORIABL nyP. EoPr BSEangarbon

o8- 8L H0LAAY ¥Ei@ 1252881 €{HhA) 1y XopBibhaDIP; sulstStuted
hgdro%en; Xaa8 is an am no acid selected fromthe
wikBuplEBhsPEt hale: ofne- Ser and L-His; 30 R3 is ethyl;

R6 i@h@?&ng ﬁeﬁ?ﬁéﬁyfekfﬁﬁegigﬁgfwEgetﬂéoﬂgta—carbon of
consi sting of methyl” and

said amino acid is additionally optionally substituted

with halo, methyl, ethyl, alkyl, hydroxyl, methoxy, and

alkoxy.

2. The isolated polypeptide of Claim 1, wherein Xa.; is
histidine, wherein said histidine is optionally

substituted with one or more alkyl groups.

3. The isolated polypeptide of Claim 1, wherein Xas.3 is
L-aspartic acid or L-glutamic acid, wherein each of said
L-aspartic acid or L-glutamic acid is optionally

substituted with one or more alkyl groups.

4. The isolated polypeptide of Claim 1, wherein Xaa¢ is
alpha-methyl-phenylalanine, alpha-methyl-2-
fluorophenylalanine, or alpha-methyl-2,6-
difluorophenylalanine, wherein each of said alpha-methyl-
phenylalanine, alpha-methyl-2-fluorophenylalanine, or
alpha-methyl-2, 6-difluorophenylalanine is optionally

substituted with one or more alkyl groups.
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ethyl; 181 WD 2006/ 014287 PCT/ US2005/ 023076 R6a is

hydrogen; R7 is hydrogen. 24. An isol ated pol ypepti de
woboocloai2ar 1, wherein said 5 isolated pol ypept PCBEUS®OR023076

conmpound sel ected fromthe group of conmpounds in the

followi ng table: Conpo Xaal Xaa2 Xaa3 Xaa4 XaaS Xaab

Xaa7 Xaa8 Xaa9 Xaal O Xaal | -NH2 -und # 1 H Alb EGT

- a- Me- ' I
5w@th§%5héﬁ§ﬁ§%5§ é@%ygénggﬁ.ﬂt 4&é@m %Fgléoéiw is

LleArMBnided PhBLB{R sEig4tntbBhifle(2s 8{3@&811@1@51
Met hyl phenyl )- Fluoro) 3- pyridylal ani ne NH2 Des-

subbt EtGt@d | watVeond SrDngrp(2lkyl-groams) 4-(2' - NH2-
Phe(2- Fl uoro) Met hyl phenyl) Hi's 3- pyridylal ani ne- NH2
12 Des- Aib EGT L-a-Me- T S D Bip(2 -Et-4'-0w)
64- (2TheNHRo1&bed 2p61 dheptbtibybphedslin- 1 H shELEON0X. 3 is
pyridylalanine- N2 37 HA b EGT L-a-Me- TSD
LB?EPQrtEP acieney L-gduprBio- #Fi8r oYPEFPLRUBRBRePRyFaLd

LDQ%ﬁX%E;é a9¥8'9¥|§%§®h9§m§@9ac§§ EEAbEtEbSETF# a- Me-
T DB p(2-Et-4"- ) 4-(2-methyl-5-"Phe(2-F uoro)
stbapibphedyvith one or more alkyl groups.

7. The isoclated polypeptide of Claim 1, wherein X, 1s
L-histidine, said histidine having a terminal amino group
which is optionally substituted with alkyl, dialkyl,
acyl, benzoyl, L-lactyl, alkyloxycarbonyl,
aryloxycarbonyl, aralkyloxycarbonyl,
heterocyclyloxycarbonyl, heterocarylalkyloxycarbonyl,
alkylcarbamoyl, arylcarbamoyl, aralkylcarbamoyl,
heterocyclylsulfonyl, alkylsulfonyl, arylsulfonyl,
arylalkylsulfonyl, heteroarylalkylsulfonyl or
heterocarylsulfonyl.

8. The isolated polypeptide of Claim 1, wherein X,.; is
selected from the group consisting of L-N-methyl-His, L-
o-methyl-His, des-amino-His, 3-(lH-imidazol-4-yl)-2-
methylpropanoyl, and (S)-3-(lH-imidazol-4-yl)-2-

hydroxypropanoyl (L-B-imidazolelactyl).

9. The isolated polypeptide of Claim 1, wherein Xas» is
selected from the group consisting of o-amino-isobutyric
acid (Aib), D-alanine, N-methyl-D-alanine, alpha-methyl-
(L) -proline, 2-methyl-azetidine-2-carboxylic acid and 2-

methylpiperidine-2-carboxylic acid.
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3 pyridyl al ani ne- 182 WO 2006/ 014287 PCT/ US2005/ 023076
NH2 39 HAIb EGT L-a-Me- T S DBip(2-Et-4"-0w)

wa@ 2041014882 ( 2- Fl uor o) net hanesul fony | phenyl ) - BCT/US2005/023076

pyridylalanine- N2 40 HAIb EGT L-a-Me-Phe T S D
Bip(2'-Et-4'"-0Owe) 4-(2" Methyl phenyl)- 3-

1pyri dplealiapilntéelHpoldbedtAde BfGCTalimallMewh®&r8iD X..4 is
i p §2 Et) 4-(2'- Phe(2-Fluoro) Methyl phenyl) 3-

ggyf Oyl-al anine- NH2 42 HAib E G M L-a-Me- T S D
Bip(2' -Et-4'"-0Owe) 4-(2'- Phe(2-Fluoro) thhylphenyl)

3 pyridylalanine- NH2 45 HAb EGT L-a-Me- T S

1Bj. p( TheCipodated ppéypeptdfe mét ﬁ}apmeﬁyl )vhefrlee@r 5}:%315

QUL So Eofhd BT oM TeBeDL
Fluoro) 3- pyridylalanine- NH2 49 H A b E G T L a- Me-
1%E?hgpgh %9ﬂ?tea poELpgp£1dé g?eg%égﬁd&: wherein Xa.¢ is

selected from the group consisting of L-0-Me-Phe, L-0-Me-

2-fluoro-Phe, and L-0-Me-2, 6-difluoro-Phe.

13. The isolated polypeptide of Claim 1, wherein Xis7 is
L-Thr.

14. The isolated polypeptide of Claim 1, wherein X..g is

selected from the group consisting of L-Ser, and L-His.

15. The isolated polypeptide of Claim 1, wherein X.a9 is
L-Asp.

16. The isolated polypeptide of Claim 1, wherein Xa,10 is
selected from the group consisting of 4-phenyl-
phenylalanine, 4-[{(4’'-methoxy-2'-
ethyl)phenyl]phenylalanine, 4-[(4'-ethoxy-2’'-
ethyl)phenyl]phenylalanine, 4-[(4'-methoxy-2'-
methyl)phenyl]lphenylalanine, 4-[(4’'-ethoxy-2'-
methyl)phenyl]lphenylalanine, 4-(2’'-
ethylphenyl)phenylalanine, 4-(2'-
methylphenyl)phenylalanine, 4-[(3’,5'-
dimethyl)phenyl]phenylalanine and 4-[(3’,4’-
dimethoxy)phenyl]lphenylalanine.

17. The isolated polypeptide of Claim 1, wherein Xaa11 is

selected from the group consisting of 4-phenyl-3-
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Fl uoro) 3 pyridylalanine- NH2 50 HAib EGT L-a-Me-
TSDBip(2-F) 4-(2' Phe(2-Fl uoro) Methyl phenyl)- 3-

wd 3BeM22006/ 014287 PCT/ US2005/ 023076 pyri dyl edEBO$2065/023076
NH2 54 HAb EGNva L-a-Me- T S DBip(2-Et-4"-0w)
4-(2' - Phe(2-Fluoro) Methylphenyl) 3- pyridylal ani ne-
pd &y allatiimeE @-T 2 —aelthy 1 PhSnD 1Bi-3(- 2>yLIEtd-y41.a-lG\7h')'1e, 4-

-(2'.- Phe(2-Flyor,o) et phenyl 3 prl Ialanlne
(%Hi%l?frﬁp SpYE g3 Téy %&@ q ’Blp( E%) @?enyl
3PRe4-2 1GI1angiiky | phenyl ), 53 allH@rt‘P%lngHeQWjL&}L@m ne- NH2

76 HA'b EGT L-a-Me- T S D Bi
PyrReRplag inge ( 2-Hi4dorts) féwm@ppgmﬁm@nymmzs-n H A b

SR.B _
S PRy B asar ity resesr ey Al e daranine, 4
(38 -HeAhly 1Eh€ny 1) -3—-Myr iBySaDaBipe?' 4Et(24'-mavi) 1phenyl) -
4-[ (3" -chloro- Phe(2-Fl uoro) 4" fl uoro%phenyl ]1- 3-
3p§rp§yp@pgﬁlﬁéanmge, (S)-4-(2’'-Methylphenyl) -0-Me-3 -

pyridylalanine and 4-(2’'-ethylphenyl)-3-pyridylalanine;
wherein the C-terminal carbonyl carbon of Xasa1: is

10 attached to a'nitrogen‘to form a carboxamide (NH;); and

wherein R; is selected from the group consisting of

hydrogen and methyl.

18. The isolated polypeptide of Claim 1, wherein said
15 polypeptide is a polypeptide of Formula VI:

N=\

S e
b U\

Formula VI

wherein:

Xaa2 1s an amino acid selected from the group consisting
of D-Ala, N-methyl-D-Ala, o-methyl-L-Pro, 2-methyl-

20 azetidine-2-carboxylic acid, 2-methylpiperidine-2-

carboxylic acid and a-aminoisobutyric (Aib);

X and Y are each independently selected from the group
consisting of hydrogen and fluoro;

Xaags is an amino acid selected from the group consisting

25 of L~Ser and L-His;
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79 HAIb EGT L-a-Me- T SDBip(2-Et-4"-0w)
4-1(3',4' - Phe(2-Fluoro) dinmethoxy)phe nyl]-3-

w@oocadyd2st ani ne- NH2 80 H Aib E G T L-a- M- T BEDUS2005/023076

Bip(2'-Et-4'"-0Owve) 4-[(2' -ethyl-4"- Phe(2-Fluoro)

met hoxy) pheny 1)]-3 pyridylalanine- NH2 184 WO

20@5&@142&&@@3&/ B526005he23@dap 8F hy@Foghnh meBhll and
M- TSDBip(2-Et-4-0Ww) 4-(2' Imda

ersﬁ’éf(lz Fl uoro) Methyl phenyl)- zole- 3- |actyl

pyr} d¥l alasicreaNE2on8ene 4 ng G T nbagoMen, ThgdPo
Bi %(2' Et-4'-0Owe) 4-(3' - e Fl uor o) opropoxyp e
amdk iedoxlYani ne- NH2 87 HAleGT L-a-Me- T S

Phe(2- Fl uo 5 -
FI u36‘r o%pﬁg%?/?s @VHO é}%? %nl C-)f I\ﬁég%%gﬂlm %f‘éoré"l'
metayile-and St[ByEBl p(2' Et 4'-OMe) 4-(2'- Phe(2-Fluoro)
| sopr ppo y rldylalanlne- NH2 90 HA Db E
Gﬁ-sang i%‘{) %SD%‘ZEPTJ( ZIXe F_QrgquCﬂ/E) yd ¥ogen, methyl and
mRR®on | weo) Met hoxyphenyl ) -3- pyridyl al ani ne
R; is selected from the group of hydrogen and methyl.

19. An isolated polypeptide of Claim 18, wherein:

Xaaz 1s an amino acid selected from the group consisting
of N-methyl-D-Ala, o-methyl-L-Pro and o-aminoisobutyric
(Aib) ;

X is fluoro;

Y is hydrogen;

Xaags 1s an amino acid selected from the group consisting
of L-Ser and L-His;

R; is ethyl;

Re¢ is methoxy;

R3a is selected from the group consisting of methyl and
ethyl;

Rga is hydrogen; and

R7 1s hydrogen.

20. The isolated polypeptide of Claim 1, wherein said
polypeptide is a polypeptide of Formula VII:
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NH2 91 HAib EGT L-a-Me- T S D Bip(2'-Et-4"-0Ww)

4-(2' -Methyl, Phe(2-Fluoro) 4" Fluoro)phenyl)- 3-
w@yoosdyd2st anine NH2 92 H Aib E G T L-a- M- T B1DUS2005/023076

Bip(2'-Et) 4-(2'- Phe(2-Fluoro) Methylphenyl) 3-

pyridylalanine- NH2 93 HAIb EGT L-a-Me- T S D

Bip(2'-Et-4'"-0Owe) 4-(2'- Phe(2-Fluoro) Trifluoronetho

185 WO 2006/014287 PCT/ US2005/ 023076 xyphenyl ) -3

pyrldylalzan_\ne- HO94 HAbEGTL-aM; TSD/
Bi p(2' - Et NHOVE) 4- (e PQ@(Z I-deorg) Trif romet\io
xyphenyl y | dyI aPan H A bfE G

L- a- n@ Xaaawﬁ N ) N :
Phe( 2- Bl u ro) B Iord‘)p R F/ -3- pyHi dyl akank ne
NH2 97 HAb EGT L-a-MeXT/S D Bip(2'-M-4"- %‘R-
Phe( 2- Fl uoro) Owe) Met hyl ph v3- pyridylala ?

NH2 98 H Alb EGT L-a- M- D Brffuta viEt - 4'
4- (3" - Phe(2-Fluoro) Trifluoronethyl

- OWk)

Re

wherein:
Rg is selected from the group consisting of

methyl, ethyl,

H,C o . n CH;
Hac>'§' ;H3C/ \Ic.f?-) , \[f?-) H;C— Sé ’Hsc’ \[(l:?ﬁ, HO o(z; and Ho&g‘?_; ’

Xaaz 18 an amino acid selected from the group consisting
of D-Ala, N-methyl-D-Ala, o-methyl-L-Pro, o-
aminoisobutyric (Aib), 2-methyl-azetidine-2-carboxylic
acid, and 2-methylpiperidine-2-carboxylic acid;

X and Y are each independently selected from the group
consisting of hydrogen and fluoro;

Xaag 1s an amino acid selected from the group consisting
of L-Ser and L-His;

Ry is selected from the group consisting of hydrogen,
methyl and ethyl;

Rg is selected from the group consisting of hydrogen,
hydroxy, methoxy and ethoxy;

Riys is selected from the group consisting of hydrogen,
fluoro, methyl and ethyl;

Réa is selected from the group consisting of hydrogen,
methyl and methoxy; and

R; 1s selected from the group consisting of hydrogen

and methyl.
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phenyl)-3 pyridylalanine- NH2 99 HA b E GT L-a-M-
TS DBip(2-Et-4-0w) 4-(4" Phe(2-Fl uoro)
wda-basenopbenyl ) - 3- pyridyl alanine NH2 100 H Adr/ES1805023076
L-a-Me- T SDBip(2-Et-4"-0Ow) 4-(2'- Phe(2-Fluoro)
Trifluoromet hyl phenyl)-3- pyridylalanine- NH2 101 H
2Ai.b TEeGi¥olageNepolyPeDtBide( 2'f- Elladm QUB) whefrZin:

Phe( 2- Fl uor o orophenyl )- 3 ri dy| al ani pe-

TBe b SBUETbAdoEsoReL R elabeR o Blhy Lt o8 b et kYL 1
L-a-Me-ol & D Bip(2' -Et-4'-OMe) 4-(3' Phe(2-Fl uoro)
aaﬂaol"z?phe y1)> 3- pyridylalanine N2 103 HAIb EGT
L-a-Me- TOS D Bip(2 -Et-4 -OMe) 4-(4' - Phe(2-Fl uoro)

SRR RS P s P B 5
5 ofhel2ekhyoro)ada, EhexylPReBYolhnd afihiod¥odaRirie-
NH2 106 HAib EGT L-a-Me- T S D Bip(2-Et-4"-0w)
aai@AAib); :
X is fluoro;
Y is hydrogen;
Xaag 18 an amino acid selected from the group consisting
10 of L-Ser and L-His;
R; is ethyl;
Rg¢ 1s methoxy;
Ri, is selected from the group consisting of methyl and
_ ethyl;
15 Rea is hydrogen; and

Ry is selected from the group consisting of hydrogen

and methyl.

22. The isolated polypeptide of Claim 1, wherein said
20 polypeptide is a polypeptide of Formula VIII:

0.__OH
N=\ (o]
~ N H3C, LOH H3C_ LOH OH
o y © w ©
A Xaz;_ NH\/U\N N)/tI\N Xaaa\N N\/U\N N
? H H %, H H - H
o o} oX o o =

HiC %

Y

Formula Vil

wherein:

Ry is selected from the group consisting of hydrogen,

25 methyl and alkyl;
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30

Phe(2-Fl uoro) Trifluoronmethyl phenyl

)-3
pyridylalanine- NH2 107 HAI b EGT L-a-

M- T SD

wdBrp6aieEt - 4' - Ovke) 4-(4' Phe(2-Fl uoro) Chl or ophenys005/023076

3- pyridylalanine NH2 109 H Alb EGT L-a-Me- T S D
Bip(2' -Et-4'"-0Owe) 4-(3"- Phe(2-Fluoro) Methoxyphenyl
) -Brm2 P iady loglime me-id\HR ekt dd ArenE tBeT drcumMeonk i$ting

Bi%éZ'-Et-4'-CM@ 4-(2' - Phe(2-FIuor%? Is%ﬁropylpheny
of) D3A3¢gri HyPatduin-2NRe OTTEHvAH E*Q ToA~a-Me- T S
a?iﬁ'o@%%bﬁ%ﬁ:‘ib' e ) Z{ﬁ\.‘i@' Bhg2nEhuara) s Matoxyphenyl
-3- 187 2006/ 014287 PCT/ US2005/ 023076
cpyboetyllakcanicad NHZ 2@ tHyAph pErGdine-2-Mexrbbxglhc acid;

PG 2 HS HOA) RGPt Ly P Crelnt R e gD
cBnliiBtEng dfLhgdMegeh and BilpoZo;Et-4'-Ove) 4-(3' -
Ph}? (2 -iil lé%r %)m irrrltte)t g.ycl i%h esneylI e) c t3e-d F}:'yrroimd X:lhael %r;:l ortll(i:)- cNol;le isting
aa8
of L-Ser and L-His; '
R; is selected from the group of hydrogen, methyl and
ethyl;
R¢ is selected from the group cohsisting of hydrogen,
hydroxy, methoxy and ethoxy;
R3; is selected from the group consisting of hydrogen,
fluoro, methyl and ethyl;
R¢a 1s selected from the group consisting of hydrogen,
methyl and methoxy;

R; is selected from the group consisting of hydrogen

and methyl.

23. The isolated polypeptide of Claim 22, wherein:

Ry is selected from the group consisting of hydrogen
and methyl;

Xaa2 1s an amino acid selected from the group consisting
of N-methyl-D-Ala, o-methyl-L-Pro, and o-aminoisobutyric
acid(Aib) ;

X is fluoro;

Y is hydrogen;

Xaag 1s an amino acid selected from the group éonsisting
of L-Ser and L-His;

R; is ethyl;

R is methoxy;

R3, is selected from the group consisting of methyl and

ethyl;
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115 HAb EGT L-a-Me- TS DBip(2-Et-4"-0w) 4-(2'-
Phe( 2- Fl uoro) fl uorophenyl)- 3 pyridylal ani ne- NH2
wdi@eckhiash E G T L-a-Me- T S D Bi p(2' - Et-4" - OMQT/451085/023076
Phe(2, 6-di - fluorophenyl)- Fluoro) 3- pyridylalanine
NH2 117 HAIb EGT L-a-Me- T S DBip(2-Et-4"-0w)
4 1(&63 is Pedodenli - Met hoxyphenyl Fluoro) )- 3-
glglgnl n%l/eNm 147 HAb EGT L-a-Me- T S D

B| 7(% ) 4-(3',5'-di- Phe(2-Fluoro)

Me) phenyl - 3- pyridyl al ani ne NH2 118 H(S)- EGT

L-a-Me- T_.SDBip(2-E-4"- 2' a- _Phe(2-Fl uoro)
2fet AR gREARLRI 19@ ypeppigie 3?rf| &;}Pamaﬁpnévhﬁmfmlf@lﬁ

P2

BREr R BSTEPREC AT fhony (88 0 20061 CLuBET Che
gPCTPUSZ006MOR2B0A6 ihnDEhe3foAllawpygi dpbdleani ne NH2 120
H(S)- EGT L-a-Me- THDBip(2'-Et-4'"-0OWw) 4-(2' a-
Phe(2- Fl uoro) Met hyl phenyl)- Me- 3- Pro pyridylal ani ne
Coppel2 Xaa1] Xqa2 PpaiX@) -Xaa= G Tradb- g- Mz FesSxEp Bi p( XhaoEt - 4" - GMp)NR2

o) - 4- (2" -

1 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

3-
pyridylalanine-

NH2

10 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2,6-di- Methylphenyl)-

Fluoro) 3-
pyridylalanine-

NH2

11 Des- Ab E G T L-aMe- T S D Bip(2’-Et-4’-OMe) 4-(2’-
NH2- Phe(2-Fluoro) Methylphenyl)-

His 3-
pyridylalanine-

NH2

12 Des- Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
NH2- Phe(2,6-di- Methylphenyl)-

His Fluoro) 3-
pyridylalanine-

NH2

3. H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2-
Phe(2-Fluoro) trifluoromethyl
phenyl)-3-
pyridylalanine-

NH2
33. H Ab E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2-methyl-5-
Phe(2-Fluoro) fluorophenyl)-

3.
pyridylalanine-
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a-

wGB@6a14028L - 4'

Phe(2- Fl uoro) Met hyl phenyl)- Me- a-Me-3- Pro
pyridylalanine NH2 122 HA b EGT L-a-Me- T S D

-Ove) (S)-4-(2' -

Phe( 2- Fl uor o) PCT/US2005/023076

Met hyl phenyl ) a-Me-3- pyridylalanine- NH2 123 H (S)- E

GTL-a-Me- T S D Bip(2
Met hyl phenyl )
Ry igylgl agi '@}e N2 | 1ade.
Bi p(2'- Oowe) 4-

Me- Fluoro) 3- Prdhg

Phe( 2, 6- di -

T L-a- Me-

Bi p(2'

Et-4'-

- Et-4'

TS DBip(2-
Phe( 2- Fl uor o) Met hoxyphenyl
pyridylalanine NH2 126 H (S)- EGT L-a-Me- T

-OWe) 4-(3' (X- Phe(2,6-di- MethoxypherYi2

-Et-4'-OWe) 4-(2' a-

Me- Fluoro) 3- Pro NH2

H(®- &£ Q)TBEp(?EW? oﬁe)H D 4.4

Phe(2, 6 Vet hyl phenyl ) -

ug) al ani ne NH2 125 H (S)"“"thE"eﬁ%‘lfO“y
Et-4'-0Ow) 4-(3 a- Iphenyl)-3-

Me- )-3- Pro §>y5dylalamne-

dge- 1wy o8 - 3T Pra-nNaypicdyfral ani ne Big2-EL8DOMY 4.2
2006/ 014287 PCT/ US2005/ 023076 127 H(S)- EG T

L-a-Me- T S D Bip(2' -Et-4
Me- 3- Pro pyridylalanine NH2 128 H3-

FI uor ophenyl ) -

(S - EGT L-a-Me- T S DBip(2'-Et-4"-0w) 4- (2 pyridylalanine-

41

42

45

46

49

50

H Aib E G T

H Aib

H Aib

H Aib

H Aib

H Aib

G

Nle

T

T

L-a-Me-
Phe(2-Fluoro)

L-a-Me-
Phe(2-Fluoro)

L-o-Me-
Phe(2,6-di-

Fluoro)

L-o-Me-
Phe(2,6-di-

Fluoro)

L-o-Me-
Phe(2,6-di-

Fluoro)

L-o-Me-
Phe(2-Fluoro)

-OVe) 4-(2' a- Phe(2- PSRBT

NH2

T S D Bip(2’-Et) 4-(2-
Methylphenyl)-

3
pyridylalanine-

NH2

T S D Bip(2-Et-4-OMe)  4-(2-
Methylphenyl)-

3
pyridylalanine-

NH2

T S D Bip(2’-Cl) 4-(2'-
Methylphenyl)-

3-
pyridylalanine-

NH2

T S D Bip(2’,4’-di-OMe) 4-(2’-
Methylphenyl)-

3.
pyridylalanine-

NH2

T S D Bip(2'-Me-3'-F) 4-(2'-
Methylphenyl)-

3
pyridylalanine-

NH2

T S D Bip(2’-F) 4-(2'-
Methylphenyl)-

3-
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a- Phe(2,6-di- Fluorophenyl)- Me- Fluoro) 3- Pro
pyridylalanine NH2 129 HN EGT L-a-Me- T S D
w@dBreaieEt - 4' - Ove) 4-(2' - Me- Phe(2-Fl uoro) PCT/US2005/023076
Met hyl phenyl )- (L)- 3- Ala pyridylalanine NH2 130 H
Alb EGT L-a-Me- T SDBip(2-Et-4-0w) 4-(2' -
Phe(2- Fl uoro) Met hyl phenyl) 3,5- pyrim dyl al ani rpyridylalanine-
e-NH2 131 H (S)- DG T L-a-Me- T S D Bip(2-Et-4"-GQ¥p)
4-(2' a- Phegiz- Fl uoro) Methyl phenyl)- M- 3- Pro ,
Fyr Fy i i fio W2 L9t (§) £ PTEREHAOMIS phe-
Bip(2'-Et) 4-(2' @he®@PrRO8y Fl uOro) Ethyl phenyl ) - 3vetiyiphenyl)-
pyridylalanine- Pro NH2 148 HAb EGT L-a-Me- T H;D
Bip(2' -Et-4'-0Ow) 4-(2'- Phe(2-Fluoro) Methyl phenyl)-
3 pyridylalanine- NH2 149 HD- E G T L-a-Me- T pgriylalanine-
Bip(2'-Et-4'"-0Owve) 4-(2" Al a Phe(2-Fluoro) NH2

ood] obloay Porl usohiaibs07e 10 AR H QL 0 ¥iR:

T S D Bi p(2'- Et - 4'PhéRford) (2' Phe( 2- Fl uor o) ethylphenyl)-3-

Met hyl phenyl) - pyridylalanine-
NH2
71 H Aib E G T L-o-Me- T S D Bip(2’-Et) 4-(2’-
Phe(2,6-di- ethylphenyl)-3-
Fluoro) pyridylalanine-
NH2
76 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-phenyl-3-
Phe(2-Fluoro) pyridylalanine-
NH2
77 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe)  4-(3’,5’-
Phe(2-Fluoro) dimethylphenyl
)-3-
pyridylalanine-
NH2
78 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-{(3’-chloro-
Phe(2-Fluoro) 4’-
fluoro)phenyl]-
3.
pyridylalanine-
NH2
79 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-[3’4-
Phe(2-Fluoro) dimethoxy)phe
nyl}-3-
pyridylalanine-
NH2
80 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-[(2’-ethyl-4’-
Phe(2-Fluoro) methoxy)pheny
D}-3-
pyridylalanine-
NH2
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3- pyridylalanine NH2 133 Des- (S)- EGT L-a-Me- T S

DBip(2-Et-4"-0w) 4-(2'- NH2- a- Phe(2-Fl uoro)
wokiohyiq@benyl ) His Me- 3 Pro pyridyl al ani ne- Ne@r/udRds/023076

Des- (S)- EGT L-a-Me- T SDBip(2-Et-4"-0w) 4-(2

NH2- a- Phe(2, 6-di- Methyl phenyl)- H's Me- Fluoro) 3

Pf oLfyraidyEal@niThe- LMHMe- 139 De$- DS)Bip(E-EG4TFOMen- Me+-(2°F

S OinidaP (2 -Et-4"- k), l~4’u£ ' NH2- a- Phe(2-Fl uoroi’[ethyl henyl)-

Fluorophenyl) Hi s - ro pyridyl al ani ne- NH2 3%

Des®l¢(S)- E G T L-a- Me- T S DBip(2 -Et-4'-0We) 4- (33

NH2actya- Phe( 2- Fl uoro) Met hoxyphenyl Hi's Me- ) SpﬁMﬂmmmw-

pyridylalanine- NH2 137 (R- AlIb EGT L a- T S\

Blp(2' Et-4'- 4-(2' 1nmp Phe(2-Fluoro

Rt h§ | pHend| )G - pyrdMsi al dni ne NP2 B‘PI%SE‘fS?Me)Al b €36

T L a-Me- T S D Bi mk@'Rdtoy4' -OMB) 4-(2'- Inp Isopropoxyphe

Phe(2- Fl uoro) Met hyl phenyl) 3- pyridyl al ani ne- %ﬁ%

CH3 (S)- EGT L-a-Me- T S D Bip(2 -Et-4'-0w) 4- vl

0- a- Phe(2-Fluoro) Methylphenyl)- CO M- 3 Hi SPYPﬂﬂalamne-

pyri dyl al ani ne- NH2
8 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methyl,
Phe(2-Fluoro) 5-
Fluoro)phenyl)-
3.
pyridylalanine-
NH2
8 H Aib E G T L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Isopropoxyphe
nyl)-3-
pyridylalanine-
NH2
9% H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH?2
91 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methyl,
Phe(2-Fluoro) 4’-
Fluoro)phenyl)-
N .
pyridylalanine-
NH2
92 H Ab E G T L-co-Me- T S D Bip(2’-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
93 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Trifluorometho
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191 WD 2006/ 014287 PCT/ US2005/ 023076 NH2 140 CH3 (S)-

EGTL-a-Me- TSDBip(2'-Et-4-0Ow) 4-(2' 0- a-
wobeea14asdi - Met hyl phenyl)- CO Me- Fluoro) 3 PBUS005/023076

pyridylalanine- NH2 141 CH3 N EGT L-a-Me- T S D

Bip(2' -Et-4'"-0Owe) 4-(2" 0- Me- Phe(2-Fluoro)

Met hyl phenyl)- CO (D)- 3 H s Al a pyridyl al ani nexyptei)-3-

142 CH3 N EGT L-a-Me- T S D Bi p(2'-Et-4" - OVe)pyfayiaanine-

0- Me- Phe(2,6-di- Methyl phenyl)- CO (D)- Fl uoro)

H's Ala pyridylalanine- NH2 143 CH3 (S)- EGT

%- a-HVe-Ail B O Blp( 2L-ofie-4' - DVE)S 4- P2 BipBDEt-4'80Me) 4-(4-

oyr taylal an e NEETIRE G (S "B QT 1oa we. TR0
Bi p(2' -Et-4'-0MVe) 4-(2' S02- a- Phe(2,6-di- xyphenyl)-3-

Met hyl phenyl )- His Me- Fluoro) 3 Pro pyridyl al aniyfi®dalanine-
NH2 145 L- (S)- EGT L-a- M- TSDBip(Z' Et4'%@l)
4-(2' Lacty a- Phe(2-Fluoro) Methyl phenyl)- 1-His -
% bib At i By Cal &ini oD Ly P SPipUEERH 0N o 3 (B Methyl,
S D Bip(2-Et-4'-@\g)rioby Lacty (x- Phe(2,6-di- 4-
Met hyl phenyl )- 1-H's Me- Fluoro) 3 Pro pyridyl aI&poiwr;&-enyD
-3-
pyridylalanine-
NH2
97 H Aib E G T L-a-Me- T S D Bip(2’-Me-4’- 4-(2'-
Phe(2-Fluoro) OMe) Methylphenyl)-
3.
pyridylalanine-
NH2
98 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
9 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Fluorophenyl)-
3.
pyridylalanine-
NH2
1000 H Ab E G T LoMe- T S D Bip2’-Et-4’-OMe) 4-(2°-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
101 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Chlorophenyl)-
3.
pyridylalanine-
NH2
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NH2 192 WO 2006/ 014287 PCT/ US2005/ 023076 25. An
i sol ated pol ypeptide of Caim24, wherein said

w0 sbaies? pol ypeptide is a compound sel ected fronusives 023076
group of compounds in the follow ng table: Conpo Xaal
Xaa2 Xaa3 Xaad4 Xaa5 Xaab Xaa7 Xaa8 Xaa9 XaalO
IK2alHi- NkR E- Uhd T# 1LK-Mek-b ETG TS L- B- Mip(2Et-&-0Me) 4-(3’-

Bip(2'-Et-4"-0we) @-62-_ Phe(2-Fluoro) Methylph 5 i
3 pyridyl al ani ne- lﬂl\flﬁé%]uff??H Alb EGT L-a- M- Teés}mlﬁgphenyl)
Bi p(2'-Et-4'-0We) 4-(2' Phe(2,6-di- Mthylphenyl)- 3

Fl uoro) 3- pyridylalanine NH2 76 H Aib E G T L-@ridfRalanine-
T SDBip(2-Et-4"-0w) 4-phenyl-3- Phe(2-Fl uoro) NH2
pyridylalanine NH2 57 HAIb EGT L-a-Me- T S D

IB¥ p(B' -4k -8B OVE) 4L{gMe- Phé( 2-FI uBr Sjp(EEa§rPMeny| Y=&-
pyridyl al ani ne- Nie4dold) Al E G T L-a- Me- Phe TisoproB}ipheny
Bip(2'-Et-4'-0Owe) 4-(2' Methyl phenyl)- 3- b3
pyridylalanine NH2 41 HAbEGT L-a-Me- TS D D%
Bip(2'-Et) 4-(2'- Phe(2-Fluoro) Methyl phenyl) 3-pyridylalanine-
pyridylalanine- NH2 102 H A b EGT L-a-Me- T S D Nm

1%% p(I-%l o _GOVPT) 4f.- :-)’I\'/Ié- Ph$( 2'4: | ug’ %2p(2gi]3|t— ’[gﬁgeﬂﬁ’?ﬁeml-
Phe(2-Fluoro) 4-
methoxy)pheny
)-3-
pyridylalanine-
NH2
106 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
107 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Chlorophenyl)-
3.
pyridylalanine-
NH2
109 H . Aib E G T L-a-Me- T S D Bip(2-Et-4-OMe) - 4-(3'-
| Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH2
111 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Isopropylpheny
1)-3-
pyridylalanine-
NH2
112 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methoxyphenyl
)-3-
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3 pyridylalanine- NH2 193 WO 2006/ 014287
PCT/ US2005/ 023076 106 HAb EGT L-a-Me- T S D

wEreaieEt - 4' - Ove) 4-(4' Phe(2-Fluoro) Trifl uoromnmesings/023076
phenyl)-3- pyridylalanine NH2 109 HAb EGT L-a- M-
TSDBip(2-Et-4"-0w) 4-(3" - Phe(2-Fl uoro)
Met hoxyphenyl )-3- pyridylalanine- NH2 117 H Al bpyEdyBilahine-
L-a-Me- T SDBip(2-Et-4-0w) 4-(3 - Phe(2 6- di- NH2
Met hoxyphenyl | Eluoro) )-3 pyridyl al ani ne-
o B BR R g vl Tiauha i 1) Ba Bt B bmos it -

et hyl phenyl ) - 3- Flepw®uopyri dyl al ani ne- NH2 97 H BiulyoE'-
GTL-a-Me- TSDBip(2-M-4- 4-(2'- Phe(2- FIUIQJ h
Owve) Met hyl phenyl)- 3 pyridylal anine- NH2 114 Q%Y)%eny
GTL-a-Me- TSDBip(2-Et-4"-0w) 4-(3

Phe( 2- Fl uoro) net hyl phenyl)- 3- pyridyl al ani ne NHadylalamne-
118 H(S)- EGT L-a- Me- TSDBip(Z' Et-4'-Owe) NH?2
4-(2' - a- Phe(2 Fl uoro) Met hyI phen%I - Me- 3-

114 H Aib E T  L-o-Me- Bip(2’-Et-4’-OMe) 4-(3-

Phe(2-Fluoro) methylphenyl)-

3.
pyridylalanine-
 NH2

115 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-

Phe(2-Fluoro) fluorophenyl)-

3.
pyridylalanine-
NH2

116 H Ab E G T L-o-Me- T S D Bip(2-Et-4’-OMe) 4-(2’-

Phe(2,6-di-

Fluoro)

fluorophenyl)-
3-
pyridylalanine-
NH2

117 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-

Phe(2,6-di-

Fluoro)

Methoxyphenyl
)-3-

pyridylalanine-
NH2

147 H Ab E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(3’,5’-di-

Phe(2-Fluoro) Me)phenyl-3-

pyridylalanine-
: . NH2
118 H (8- E G T L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-(2’-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
NH2

119 H N- E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-

Me- Phe(2-Fluoro) - Methylphenyl)-
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Pro pyridylalanine NH2 119 HN EGT L-a-Me- T S D
Bip(2'-Et-4'"-0Ove) 4-(2'- Me- Phe(2-Fluoro)

wokiobhyiq@benyl )- (D)- 3- Al a pyridyl al ani ne NH2PCT1/04200¥023076
2006/ 014287 PCT/ US2005/ 023076 121 H(S)- EGT
L-a-Me- T SDBip(2-Et-4-0w) (S)-4-(2' a-
Phe( 2- FD4or o) Met hyl phenyl )- Me- a-Me-3- Pro 3-
pyridylghanine NH2 122 H Alb E G T L-a-Me- T S Drigylalanine-
Bip(2' -Et-4"-0Owe) (S)-4-(2'- Phe(2-Fluoro)
Met hyl phenyl ) a- Me-3- pyridyl al ani ne- NH2 123 H (S)NHE
I®T H-gSMeE T STD BLp(Me-- Et T4' -HOVEP Bif(2°Et-4~OMe) 4-(2'-
Phe(2, 6-di - Met hylph l)s Me- Fluoro) 3- Pro i
pyri dyl & ani ne NHzﬂe(?%ﬁ"O (S)- EGT L-a-Me- T é\dﬁhylphenyl)
Bi p(2' M&t-4'-0OWve) 4-(3' a- Phe(2-Fluoro) Methoxyphedyl
Me- )-3oPro pyridylalanine NH2 129 H N E G T pyridylalanine-
L-a-Me- T SDBip(2-Et-4-0w) 4-(2'- M- NHD
Phe( 2- Fl uoro) Met hyl phenyl)- (L)- 3- Ala
1By rillyI@F aBi fe (H2 Lodde-H ATb B G B Bip@2'#e4-OMg D(S)-4-(2'-
Bi p(2'-&t-4"- OVe) PheFuorofne( 2- Fl uoro) Met hyl phewiylphenyl)-

’ Me- . a-Me-3-
Pro ' pyridylalanine-
| | ' S NH2
122 H Ab E G T L-a-Me- T S AD Bip(2’-Et—4’-OMe) (S)-4-(2'-
Phe(2-Fluoro) Methylphenyl)-
o-Me-3-
pyridylalanine-
NH2
123 H (S- E G T L-o-Me- T S D . Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) 3-
Pro pyridylalanine-
_ NH2
124 H - E G T LaMee T H D Bip2-Et4-OMe) 42
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) ' 3-
Pro pyridylalanine-
NH2
125 H (8- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
a- Phe(2-Fluoro) Methoxyphenyl
Me- )-3-
Pro ‘ pyridylalanine-
NH2
126 H 8- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
a- Phe(2,6-di- Methoxyphenyl
Me- Fluoro) )-3-
Pro pyridylalanine-
NH2
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pyrimdylalanin e-NH2 132 H (S)- EGT L-a-Me- T S D
Bip(2'-Et) 4-(2' a- Phe(2-Fluoro) Ethylphenyl)-3- Me-
w@yoosdyd2st ani ne- Pro NH2 148 H Aib E G T L- a- MeT/US1d0£023076
Bip(2'-Et-4'"-0Owe) 4-(2'- Phe(2-Fluoro) Methylphenyl)-
3 pyridyl al ani ne- 195 WO 2006/ 014287 PCT/ US2005/ 023076
IMH2 26.(S)AnEi S0l &t edLpahiypepTi des of DCB#I(IREL4-QMer ei #-(2’-
said igolated pol [ is a conpound sel ect i
t he gr%up of conp%lgﬁgguoﬁ%g the follow ng table: elguofer%B‘yl)
Conpo Xfal Xaa2 Xaa3 Xaa4 Xaa5 Xaab Xaa7 Xaa8 Xaa9 3-
Xaall Xeal | -NH2 -und # 12 Des- Aib E G T L- a- Mpyridylafanine-
DBip(2 -Et-4"-0wve) 4-(2'- NH2- Phe(2,6-di-
Met hﬁ/l phenyl)- H's Fluoro) 3 pyridylal ani ne- NH2 f\g?
1ges -H (&))- é G TTL- aliMe-T STD B p(R' B2 &+-4'cdy) 4- (¢22'-
NH2- (Xa- Phe(2- Fl uerg) bt hyl phenyl)- H's Me- 3 HRidRophenyl)-
pyridyl al anine- NH2 134 Des- (S)- EGT L-a-Me- T §_D

Bip(2 M&-4'-0wve) 47 NH2- (x- Phe(2, 6-di-
Met hyl ghenyl )- His Me- Fluoro) 3 Pro pyridyl al ardyndylalanine-
NH2 " 135 Des- (S)- EGT L-a-Me- T SD NH2
155} gg}fo' -éhél )GONEII) 84' _?M%NHZ'-I‘ O FReGeFEI Ry 4
Me- Phe(2-Fluoro) Methylphenyl)-
€L)- . 3.
Ala pyridylalanine-
NH2
130 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3,5-
pyrimidylalanin
e-NH2
131 H (S-D G T LoaMe T S D Bip(2-Et-4-OMe)  4-(2-
o- Phe(2-Fluoro) Methylphenyl)-
Me- . 3-
Pro ’ pyridylalanine-
NH2
132 H (- E G T LaMe T S D Bip(2'-Et) 4-(2’-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- , .A | pyridylalanine-
Pro NH2
148 H Ab E G T L-a-Me- T H D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
1499 H D- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Ala Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
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Pro pyridylalanine- NH2 136 Des- (S)- EGT L-a-Me- T

S DBip(2-Et-4"-0w) 4-(3 NH2- a- Phe(2-Fluoro)
woedoboxepghenyl His Me- )-3 Pro pyridyl al ani nepCMBR2005/023076

137 (R)- Alb EGT L-a-Me- T S D Bip(2'-Et-4'-0w)

4-(2'" Inmp Phe(2-Fluoro) Methyl phenyl)- 3-

1p9r iy l4b aki e NH2 Loe-WO Z006Y 01R2 S (2’-Et-4’-OMe) 4-(2’-

PCT/ US2005/ 023076 p,l38 ()1%)
Bi p(2' -

Met hyl phenyl ) -
pol ypepti de of Caiml,

Et -

4" -OMe) 4-(2'

Alb EGT L-a-Me- T Metldiphenyl)-

|'mp Phe(2- Fl uor o)
3- pyri dyI al anine NH2 27. An isol at €d
wherein said isol ated pyrldylalanme-

pol ypeptide is a conmpound sel ected fromthe group

unds in the foll ow ng table:

o) 0 Xaal Xaa
l%glges‘xé 24 Xa&5 Xaa6ltM7 Xads >§aa9DX§§’in¥TEXéa‘PMe)NH2 4-(2-

-umHz# d39 CH3 ( S)Phe(k-Ffaorb) L-a-Me- T S D
4'-Ove) 4-(2

Blp

4-

i

yI p enyl ) -
140 CHP(S) -
(X— Phe( 2, 6- di

> 8§ o prad

2|

es-

ro)

t

0O-

V-

0O-

a_

Methylphenyl)-

Phe( 2- Fl uor o) i

CO Me- 3 Hs Pro pyridylal ani ne- NHZ
EGTL-a-Me- TSDBip(2-Et-4"- O\Flafyidylalanine-
Met hyl phenyl ) - CO- Me-

IaI ?nlogg) ]lil}-%?ﬂlé& e)N- §(2C§

Phé‘(HZ Fé-uor o) Met hy’hep:h@myl ) - Methylphenyl)-
His Me- Fluoro) 3-
Pro pyridylalanine-
NH2
135 Des- (S E G T L-o-Me- T Bip(2’-Et-4’-OMe) 4-(2’-
NH2- q- Phe(2-Fluoro) Fluorophenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
136 Des- (S E G T LoMe T Bip(2’-Et-4’-OMe) 4-(3'-
NH2- ¢- Phe(2-Fluoro) Methoxyphenyl
His Me- )-3-
Pro pyridylalanine-
NH2
137 R Aib E G T L-a-Me- T Bip(2’-Et-4’-OMe) 4-(2’-
Imp Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
138 (S)- Aib E G T L-o-Me- T Bip(2’-Et-4’-OMe) 4-(2'-
Imp Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
139 CH3 (S)- E G T L-a-Me- T Bip(2’-Et-4’-OMe) 4-(2'-
O- o- Phe(2-Fluoro) Methylphenyl)-
CO- Me- 3-
His Pro pyridylalanine-
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CO (D)- 3 Hs Ala pyridylalanine- NH2 142 CH3 N E G

TL-a-Me- T SDBip(2-Et-4"-0w) 4-(2" 0- M-
wobeea14asdi - Met hyl phenyl)- CO (D)- Fluoro) 3p¢d/sSWb#023076

pyridyl al anine- NH2 28. An isol ated pol ypepti de of

Caim1, wherein said isolated polypeptide is: 197 WO

2006/ 014287 PCT/ US2005/ 023076 N~-NH O OH 0 OH OH ONE2

(% N NN BHG BN MO H i 0 81 OpHishoadlbud - ore b

"KNH H HN~~
O //OCJ\/I“' "/OH OOH Ph%zﬁdkl\l OOHO or F OH o ’6“@‘1’*'@““)'
H-~CONMeY NV "H~qq_Figro) " NHZ | 00 HNOHN 0 GH

0 /Hls \Pro 5 pyridylalanine-
NH2
141 CH3 N- E G T  L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2-
O- Me- Phe(2-Fluoro) Methylphenyl)-
CO- (D)- 3-
His Ala pyridylalanine-
NH2
142 CH3 N- E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2’-
O- Me- Phe(2,6-di- Methylphenyl)-
co- D) - Fluoro) 3-
His Ala pyridylalanine-
NH2
143 CH3 (S E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
S02- a- Phe(2-Fluoro) Methylphenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
144 CH3 S E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
SO2- o Phe(2,6-di- ' Methylphenyl)-
His Me- Fluoro) | 3-
Pro ' pyridylalanine-
NH2
145 L- (8- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Lacty q- Phe(2-Fluoro) Methylphenyl)-
I-His Me- 3-
Pro pyridylalanine-
NH2
146 L- (S E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Lacty «- Phe(2,6-di- Methylphenyl)-
-His Me- Fluoro) 3-
Pro pyridylalanine-
NH2
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or FOH\ I \ J~:.,KHNNQg _o9g=q qg=""~0 0

111'/OHO ~'/oH | NOOHO / I \ or FOH\l \ O
W@206014087 -~N HNHXx 0 OH | N O OH/ 198 WPCT/US2005/023076
2006/ 014287 PCT/ US2005/023076 or \ ~I 11 FOHe N

HNHN ~/~VH~VH )J)OH O~ N'YO or F OH H-~
2'5N~ml\l\ils‘olﬂialtled\l—pldl:_r{p|§plﬁiks]@ N Ndim QAS=@hetEHd Isdid

»1,§Pﬁla6ed polypept:.g_e| 1s a c'ompou\rlllgvseq. N’?‘:e\c/i g\ll*o’yan_t!_’he

group of compounds in the following table:

Compé Xaal Xaa2 Xaad Xaad XaaS Xaa6 Xaa? Xaa®  Xaa9 Xaal0 Xaal 1-NH2
-und #
1 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
10 H Ab E G T  L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2’-
Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
76 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-phenyl-3-
Phe(2-Fluoro) pyridylalanine-
NH2
57 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Ethylphenyl)-3-
pyridylalanine-
NH2
40 H Ab E G T L-o-MePhe T S D Bip(2-Et-4’-OMe) 4-(2-
Methylphenyl)-
3.
pyridylalanine-
NH2
4 H Aib E G T L-o-Me- T ) D Bip(2’-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
102 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Chlorophenyl)-
3.
pyridylalanine-
NH2

193



O OHO/ I \ "--~ OH 29. An isol ated pol ypeptide
of Claim28, wherein said 10 isol ated pol ypeptide is:
w0 200bl0id4288H O OH O , N OH CH OH O H O N HIJLN~-~pCc™USRODSAR3076
NNI~HZNNHOHOHOHOCc HO OH\I ~I FO or 199
WO 2006/ 014287 PCT/ US2005/ 023076 0-1 FOH40 0 0 O NH

106 ~~H {/Aib HEHGH Hf , } L-a-Me-NN T~ N ND- Bip(2’ Ht-WN-OMe) 0O 4q4’-
NHT \ N )--o-~0 gli O/ T\ or E/ [\ -
H1l _ HN~/ /1y ATCERSS 01 ) ron 0/ ou ey

| ~N OOHO 05 30. An isolated pol ypeptide of CPhpYH-3-

1, wherein said isolated polypeptide is: / \  Fpyhlityidianine-

\' VI ~\V I H/ " Hg ~" NHi NH2

109 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Methoxyphenyl

)-3-
pyridylalanine-

NH2

117 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2,6-di- Methoxyphenyl

Fluoro) )-3-
pyridylalanine-

NH2

71 H Aib E G T L-o-Me- T S D Bip(2’-Et) 4-(2’-
Phe(2,6-di- ethylphenyl)-3-
Fluoro) pyridylalanine-

NH2

97 H Aib G T L-o-Me- T S D Bip(2’-Me-4'- 4-(2’-
Phe(2-Fluoro) OMe) Methylphenyl)-

3.
pyridylalanine-

NH2

114 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3'-
Phe(2-Fluoro) methylphenyl)-

3.
pyridylalanine-

NH2

118 H S E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2-Fluoro) Methylphenyl)-

Me- 3-
Pro pyridylalanine-

NH2

119 H N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Me- Phe(2-Fluoro) Methylphenyl)-

(D)- 3.
Ala pyridylalanine-

NH2
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or FNH/ I VIl 1"\ 1 1 /~\VNNF NN H/ NHY N
woRooodi4R7 N HV _ ~I 1{ NNHS "'SOH "/OH 0 OPC/UsSN05/023076

HKNO O\ ' )OHO/ I \ 10 31. A conpound of Fornul a

Vla: 200 WO 2006/ 014287 PCT/ US2005/ 023076 \ N R3a

2R7 HN®* E31D TH OL-d-Menul & Vi whedBdn(i-HP4j-@Me)  (S)-4-(2'-

hydr ogep, fl uor enyﬁhg?tm}o xycarbonyl (Fnmoc)  Or Methylphenyl)-

t - but yl oxycar bonyl ( -Boc?; wherein R3a is sel ect eoFS

fromt W group consisting of nethyl, ethyl and fl ubMs3-

wherei reedR10 is sel ected fromthe group consi sti ngyridflalanine-

OH and NH2; and wherein R7 is selected fromthe gr

consi sting of hyrdrogen and nethyl. 10 32. A conpoun

18 HérmiibaEvi a:T RE&My- N R 7 S p'R ‘Big@it-4'-OMe)  (5)-4-(2'-

~O_ 111211/ ,/JOHO ""SOHOOH O1ICH/ ol / \ O
I
I

Phe(2-Fluoro) Methylphenyl)-

a-Me-3-
pyridylalanine-

NH2

123 H (S E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2,6-di- Methylphenyl)-

Me- Fluoro) 3.
Pro pyridylalanine-

NH2

12 H (8- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
o- Phe(2-Fluoro) Methoxyphenyl

Me- )-3-
Pro pyridylalanine-

NH2

129 H N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Me- Phe(2-Fluoro) Methylphenyl)-

@)- 3-
Ala pyridylalanine-

NH2

130 H Ab E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) ‘ Methylphenyl)-

o 3,5-
pyrimidylalanin

e-NH2

132 H (8- E G T L-a-Me- T S D Bip(2’-Et) 4-(2'-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- pyridylalanine-

Pro NH2

148 H Aib E G T L-a-Me- T H D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

3-
pyridylalanine-
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HO Formula Vila wherein P .is hydrogen,
f1 uorenyl net hoxycar bonyl (Fnoc) or t-butyl oxycarbonyl
W@ rooBocipg7 wherein R6,, i s nmethoxy; wherein RIBCT/ES2005/023076
selected fromthe group consisting of OH 15 and NHZ2;
and wherein R7 is selected fromthe group consisting
of hydrogen and nethyl. 33. A pharnaceuti cal NH2
conmposition, conprising an isolated polypeptide of
Caim1 and a pharnaceutically acceptable 20 carrier
26heAﬁoﬁsoZ@ﬁe&[pampﬁéﬁt4a87oPCEAHS&OQ5/Qaaaéﬁn 34idA

phar maceut | cal gposl tion corrﬁrl Si ng an isql ated
laeﬂ%@smamep@ Pmi angoRPOPBdsfedReteefapButPE
geeth o WBEhEbANA&AI Ynt Eﬁéa@syibmageeamé sel ected from
the group consisting of an anti di abetic agent, an
anti- 5 obesity agent, an anti-hypertensive agent, an

ol ket ALDEKRSG 6691 | C xageNt x@NTkd kiaPi d- | QUBri Ng aganiv:
«3@». A pharmaceutical conposition of Caim34 wherein

Baisl.anty df apel ic agenk.| s gel &ct ey bipmelaowoup 4if.
consi sting of %uanl de, a sulfonyl urea, a

gl 0¥8si dase | nh| biPhs#6-dia’ PPAR y agoni st, a PPAREpiphenyD-
duaHisagoni st, an aPRRoionhi bitor, a DPP4 inhibitor, an
insulin sensitizer, a gl ucagon-like peptide-1 (p%laga),me_
anal og, insulin and a nmeglitinide. 15.36. A"

phar maceuti cal - conposition of Caim34 wherein saiM§i2
13nthedi ahetE ccagent Ls-s€l ecred sfrom Bhpe GrowMe)  4-2-

co stlng of netf beuride, gl i nepiride, i
gl %Eiyrloae, glipi zfgé%ﬂf’ or propamni de, gliclazid Meﬂag’henyl)
acaHbod®e; miglitol, pioglitazone, troglitazone,

rosi gl ipggpazone, nur agl itazar, insulin, G -262570,pyridylalanine-
i saglitazone, JTT-501, NN\ 2344 L895645 YM 440, R-
119702, AJ9677, repaglinide, nateglinide, KAD1129, I\Kﬁ
134039249 lG\/\434O©544L—ocI<BFRP297,T AG2993, BiP@%ES‘QEPZ\’Ie) 4-(2’-

WMPP&_ 25 728A a@ﬁe(ﬁ@&agl i ptin. Methylphenyl)-
His Me- Fluoro) 3.
Pro pyridylalanine-
NH2
135 Des- (S) E G T L-o-Me- T S D Bip(2-Et-4’-OMe) 4-(2'-
NH2- o- Phe(2-Fluoro) Fluorophenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
136 Des- 8- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
NH2- o Phe(2-Fluoro) Methoxyphenyl
His Me- )-3-
Pro pyridylalanine-
NH2
137 R)- Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Imp Phe(2-Fluoro) Methylphenyl)-

3.
pyridylalanine-
NH2
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37. A pharmaceutical conposition of Caim 34, wherein
said anti-obesity agent is selected fromthe group
weonsisf28ng of a beta 3 adrenergi c agoni st, a PCPESH®ISMR3076
inhibitor, a serotonin (and dopam ne) reuptake
inhibitor, a thyroid receptor beta conpound, a CB-1
13t @gomitstE & WPY-¥a-Mad aT NP$- Y4Dr Bp&pEnt -Adoni s#-(2'-
an n anorectic | 02 WD 2006/ 014287 Methviphenvl)-
PC'(il'I US2005/ 023076 ﬁ%@%??%har maceut i cal conpositi or%’pofnyl)
Caim 34, wherein said anti-obesity agent is sel ected
fromthe group consisting of orlistat, ATL-962,pyridylalanine-
AJ9677, L750355, 5 CP331648, sibutram ne, topiramatgy,
axoki ne, dexanphetam ne, phentermn ne,
phenyl propanol am ne rinonabant (SR141716A), and
zind i cal NOSi-t] 3 L
235 Mintral atedooBEPREPERML 2 PRI T, WS Bin hBUE |
ikodatelepgloppptidasist angompoand VERPLeaheli foom the
chol esterol ester .transfer_protein HMG CoA
I¥ 8HRCcPASEOTRAFBAE oF ’éhesg%\ﬁ%Wéngyh?ﬁg?ése i nhi bi tor,
a fibric acid derivative, an upregulator of LDL
receptor activity, a |lipoxygenase 15 inhibitor, and an
ComeATi (it BTy 8T .X‘“‘%O. A*bhar ﬁ% ctiti &8 conpBSition &M
“€f ai m 34, wherein said lipid lowering agent is ,
13%| &8 &Y tF o t he gk8d¥ cohsiSting BP(Zp'%‘cﬂ/ég‘[’%ti n4-(2-

| ovast ag-i n, si nvaghat-FRero20 at orvastatin, Methylphenyl)-
cerbyagratin, fluvastatin, nisvastatin, visastating
fenotibrate, genfibrozil, clofibrate, avasim be,

TS-H62 PrdD- 700, CP-529414, and LY295427. 41. A rpétidybipnine-
for treating or delaying the progression or 25 onsaf2
l.abgt es, diabetjc retinopathy, diabet] gt
I%Jeuérihgpgﬁhs}fs gl agetiic'aﬂ\éeﬁhr ogat tﬁ’y, ]\)/\/OE%Q2 E{e‘glo%eé, +
i ns@ i nx- resi st anc&e®fier gl ycen a, hyperi nsul i AétivighenyD-
Syngs.ogg. X,  di abet igfoepnpl i cations, el evated bl oods.
Ievgls of free fatty acids or glycerol,
hy pell inﬂ dem a, obesity, 30 hypertriglyceridem
at heroscl erosis or hypertension, which conprises NH2
12dnay stergng te a Rl i af speci®spip-ERLeMHT 4.2
tre%t_ rrgdr;t a therapeutically effective anount of

gyridylalanine-

Phe(2-Fluoro) Methylphenyl)-
CO- (D)- : 3.

His Ala pyridylalanine-
NH2
142 CH3 N- E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-

O- Me- Phe(2,6-di- Methylphenyl)-
CO- (D)- Fluoro) 3-

His Ala : pyridylalanine-
NH2

28. An isolated polypeptide of Claim 1, wherein said

isolated polypeptide is:
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an isol ated pol ypeptide of Claiml1l. 203 WO 2006/ 014287

PCT/ US2005/ 023076 42. A nethod of C aim 41, further
W@opni«esng the concurrent or sequenti al PCT/US2005/023076

adm nistration of a therapeutically effective anount

of one or nore 5 therapeutic agents selected fromthe

group consisting of an antidiabetic agent,

antbehe °hgent , a anti- hyper;ﬁES|ve ageh nd an

ther cler aqp do a
N rwt?jL \ALEQEP meéfn
gsifore or  Bns®t £ of dl%b ,
retlnopathy, di abeti c® ur opat y, di abgt]
nephr opat hy, wound he g, insulin
hyper gl ycem a, hyperinsulinem a, Syndrone|X
conplications, elevated blood levels of free 15 fatty
O&cids or glycerol, hyperlipidema, obesity,
hypertrlglycerlden1a ~atheroscl erosis or hype tenS|on

I

in need of treatnent at
anount of a pharmaceutic

ZQ 44. negﬁgg for 33&%
HN\)*% h 5 2 :
afo atd o conpr.igi,ng a,p@gypeptlde ofOG A ], 25
45. get hod flor administering a polyﬁqpt|de of|0 ai
1, onpri siig the non-parenteral adm nistration of

formll ati on conprising a polypeptide of Caim1l. 46>7A
opet hod of O aim44, wherein said parenteral 30

adm nistration is selected fromthe group consisting
of intravenous (I1V) bolus injection, IV inf QN
subcut aneous adm ni strat o, i ntranuscul ar

adm ni stration, 204 WO 20 @ )
i ntran I adn1n|strab|o buecay-adnmbni & :Lifn,

non psﬁr add_8p civiyery. 47,
H@?%E}th df o i ml %wﬂahelqpn §a|E éﬂ%@utén us. 5
adnt™ni stratio |nvdr38% the ufe of anW+WHEd$§E§JQEfj

or
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sustai ned rel ease fornmul ation. 48. A nethod of Claim
46, wherein said intramuscular adm nistration

wo pwelves7 t he use of an i mMmmedi ate or 10 sust ai PETIUS2005/023076

rel ease fornmulation. 49. A nethod of C aim44, wherein
said fornmulation further conprises a pharmaceutically
oaccept abl e exci pient selected fromthe group

consi sting of a solvent and co 15 solvent, a

sol ubi I'i zi ng agent, an emul sifying agent,
thi ckening agent, a chelating agent, an apti di dant ,
a reducing agent, an ant £ '

\

buffer nang adj stqn'

Br gﬁ,( s,
mgggﬁ}4€e 5 20-50. <A/ﬁELh0r %Qla|n1ﬂ4 A sai d

fornul ati on urther conprises an eﬁﬁépsulat?d/
del i very system 51. An isolated pol §pepti de, mmgﬂf
said polypeptlde is 25 a polypeptide of Fornmula
Rée N~ 0 OHO/ ~NR30O NHH3ICOHH3C OHOH OOO H
HR7 HN Xaaz_N NH'J~N NN Xaae~-N NN NHy z HHHHH
00 OXHBCOOOR3 Y Fornula VI R6 wherein: 205 WO
©%006/ 014287 PCT/ US2005/ 023076 Xaaz is an amino acid

selected fromthe group consisting of D Alla,

N-nmet hyl -D- Al a, a-nethyl™
azeti di ne-2-carboxylic a
carbox lic aC|d and a-a 'n isob WFIC (

°=T=o 0 OH

or

29. An isolated polypeptide of Claim 28, wherein said
isolated polypeptide is:

NN\ 0. _OH

H O H 9 t!;,_lj\jl;rmv}\

o

or
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5 X and Y are each independently selected fromthe

group consisting of hydrogen and fluoro; X, ,,8 is an
w@miono14gi d sel ected fromthe group consi sti ngeCDS2005/023076

L-Ser and L-Hs; R3 is selected fromthe group of

hydrogen, nmethyl and 10 ethyl; R6 is selected from

the group of hydrogen, hydroxy, methoxy fnd ef ! hoxy;

R3a is selected fromthe group of hydrogen uor o,
met hyl and ethyl; 15 sel ected fr@ & group of
hydro rretohyl and, oxy;¢dnd R7sM8ebected from
ngﬁ: ol at ed
tlcde of %1 Wh,er eiq: £20 xdaz | s an amno

aC| d“sél ected from t°ﬁe group consiyting ol

N-nmet hyl - D-Al & a-net hyl - L- Pro and °a- ani noi Sobtyri ¢
(Aib); Xis fluoro; Y is hydrogen; 25 X,,,,8 1I'S an
oM no acid selected fromthe group consisting of

L-Ser and L-His; R3is ethyl; R6 is nethoxy; R3a is

sel ect ed fromthe group consisting of nethyl
ethyl; R6, ,is hydrogen; = i s hydrogen. 206
2000/ 014287 PCT/ US2005/ 023{76) 53. An isola

pol ype de wherel n sal cf PO E@?e i0S

LAl iR fo_dy
H,O”I% }=~R§ e g\l>5aa
Xaa l\DElHZ < ron o YOH

30. An isolated polypeptide of Claim 1, wherein said

isolated polypeptide is:

31. A compound of Formula VIa:
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15

20

HHOXH3C OO0 HOR3 Y i Formula VI R6 5 wherein:
R8 is selected fromthe group consisting of nethyl,

we@bdogh142883 O SS cc,, CH }~ H3C 0~'t, H3CUH3CP&/142005/023076

H3C_ N, and HO'Y~t H3C OO(, 0 OO 10 Xaa2 is an
am no acid selected fromthe group consisting of
DAl a, N net# D-Ala, a-nethyl-L-Pro, a-
am noi sgbut @ (A b), 2-nethyl-azetidine-2-carboxylic
dy2- et hyl pi peri di ne-2-carboxylic acid; X and
, cIJN I ndgpendent |y selected fromthe group 15
congf'sting of hydrogen and fluoro; X ,,,8 is an am no
Pacl \%7e,4 ected fromthe group consisting of L-Ser and
LN i 3 KB is selected fromthe group consisting of
hydrogen met hyl and ethyl; 20 R6 is selected from
the group consisting of hydrogen hydroxy, nethoxy
andoEMH@Ma R3a is selected fromthe group consisting
of hydrogen, fluoro, nmethyl and ethyl; R6a is
sel ected fromthe group consisting of hydrogen, 25
whetrbyh @ndsniiBewgenand1207eWP12064004284rbonyl (Fmoc)
PCT/ US2005/ 023076 R7i s sel ect ed fromthe group
OEOESPE‘FVAQX@FaH?BPMéeﬁt BRE) meWH?F91§4R3aTHé |S§dieéjtt&ﬂi
fEBhYEEQt bdeupl cGhai Bt 23g %efn@tﬂ 19 thyi aﬁheaétlﬁgro
fromthe group consisting of K
wiga2insRan ismmsed eadied sfedoet:ttéw fgrrtmn I@@ngn@mng of OH

a%gnﬁhiflaéh wherein R; is selected from the group

consisting of hydrogen and methyl.

32. A compound of Formula VIIa:

Formula Vila

wherein‘P_is hydrogen, fluorenylmethoxycarbonyl (Fmoc) or
t—butyloxycarbohyl (t-Boc); wherein Rg, is methoxy;
wherein‘Rm is selected from the group consisting of OH
and NH,; and wherein R; is selected from the group

consisting of hydrogen and methyl.
33. A pharmaceutical composition, comprising an isolated

polypeptide of Claim 1 and a pharmaceutically acceptable

carrier thereof.
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of Nenethyl-DAla, a-nethyl-L-Pro and am noi sobutyric
acid(Aib); 10 Xis fluoro; Y is hydrogen; Xaa8 is an

wamosoi1asl d sel ected fromthe group consi sti ngeCcDiIS2005/023076

L-Ser and L-Hs; R3is ethyl; 15 R6 is nethoxy; R3a
Is selected fromthe group consisting of nmethyl and
3dt.hya pRarmasemyrdicade romBfiss tSene ctoaghbfirsimat lae grsalgted

nsi st of dr.ogen 20 an t hyl al at ed
SO PER e O EnPd o arE Foi S e Shieyapautic
a@%htgeﬂhbéélﬁfsﬁqenwh@rgbbht186&gégaaﬂgasulg%%égﬂﬂgga
OHHIC OHOH OylxO' OR R9 Xaaz_H NH-H 1 H XaaeH

thieNgToupNaensg S§ 1pgH9E @0 aggERAX AP oTRgLIV, | RI2Z0RE -
SR iX0. SRR R0 b TR BRI B cliS Shllan® 1 ©

sele rom group-consi stin rogen
amikelplscdred oaliky bgeXt, and ias lapia]m1meaco.|n@ sgieem ed
fromthe group consisting 5 of D-Ala, Nnethyl-D Ala,
a-nmet hyl -L-Pro, a- am noi sobutyric acid(Ai b),

32~ MehnyhagéakbkdicAexad- c@ﬁEQ@&th% a¢l ¢1@3A¢h 34 wherein
2- et hyl pi peri di ne-2-carboxylic acid; X and Y are each

spade patdeatbpticl agead ﬂﬁoﬁﬁﬂﬁ@t@ﬁoﬁgomcéhgugﬁpﬁ@ of
E%@E%%?angé E'ggfﬁa %Qexaggfhﬁfgﬂyﬁ 3% aC'dgﬁgg%%H%ase

m the“grou SI'S B Hs
1%?%%&%%& fEO@Phh979£§&@1§E hy dppaiR e/ PeidW] &¥hist, an
e
aprP2 1nh1b1tor, a DPP4 inhibitor, an insulin sensitizer, a
glucagon-like peptide-1 (GLP-1) analog, insulin and a

meglitinide.

36. A pharmaceutical composition of Claim 34 wherein
said antidiabetic agent is selected from the group
consisting of metformin, glyburide, glimepiride,
glipyride, glipizide, chlorpropamide, gliclazide,
acarbose, miglitol, pioglitazone, troglitazone,
rosiglitazone, muraglitazar, insulin, G1-262570,
isaglitazone, JTT-501, NN-2344, L895645, YM-440, R-
119702, AJ9677, repaglinide, nateglinide, KAD1129, AR-

 HO39242, GW-409544, KRP297, AC2993, LY315902, NVP-DPP-

7282 and saxagliptin.

37. A pharmaceutical composition of Claim 34, wherein
said anti-obesity agent is selected from the group
consisting of a beta 3 adrenergic agonist, a lipase
inhibitor, a serotonin (and dopamine) reuptake inhibitor,
a thyroid receptor beta compound, a CB-1 antagonist, a
NPY-Y2 and a NPY-Y4 receptor'agonist and an anorectic

agent.
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R6 is selected fromthe group consisting of hydrogen,
15 hydroxy, nethoxy and ethoxy; R3a is selected from
wo bwegrasp consi sting of hydrogen, fluoro, nepdyiUsSBANE023076

ethyl; R6ais selected fromthe group consisting of
hydrogen, nethyl and nethoxy; 20 Reis selected from

the group consisting of hydrogen and nethyl. 56. The

i sol at ed | ypeptide of O ai,m, 55, erei,n .
§e|eétBHagPaﬁFPEécaﬁoGBm88ﬁ§ %PPn§¥291ﬁ§Er3§enW%§§e&Hd

sEelhYht 1 X825k 8yangantng sackd ceebaciFedn! £am LReugr oup
consisting of net hyl -D- Al a, a-nethyl-L-Pro, and

canghténgobit 9rilésta§|, dMLb)?62x RAg967Uoer &750365Y is

| f h
Bt 318 Rongi o Ry AP, [PLBR-Apte BB TR, L0, LT 200

d¥Rarpletamdrngy BEEhUSEﬂQﬁéO2§ﬁéﬁylﬁﬁopan6&hh&n¢ R3a

.S selected fromthe group consisting of methyl and
rappppars, (SR4KY4PBYenandsMRZLPEO/kydr ogen. 57. An

i sol ated pol ypeptide, wherein said isolated

pol ypeptide is a conpound sel ected fromthe group of
BaonpeupugrmnceheiteﬂlgmmeSiabbe 0£0CCaApo3XaaWwhiaain

Salﬁ lXaaé {a&SrXaa6 Xagz XaaS C% é L O XE$II-¥H2
d-AP1%H R'BT E'S 9B a- T'8 %‘fam S492 OB
cénéistlﬁbebz Ehumrp) iRt bykphenyhpiedtpybildgkakani ne-
transfer protein, an HMG CoA reductase inhibitor, a
squalene synthetase inhibitor, a fibric acid derivative,
an upregulator of LDL receptor activity, a lipoxygenase

inhibitor, and an ACAT inhibitor.

40. A pharmaceutical composition of Claim 34, wherein
said lipid lowering agent is selected from the group
consisting of pravastatin, lovastatin, simvastatin,
atorvastatin, cerivastatin, fluvastatin, niévastatin,
visastatin, fenofibrate, gemfibrozil, clofibrate,

avasimibe, TS-962, MD-700, CP-529414, and LY295427.

41. A method for treating or delaying the progression or
onset of diabetes, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, wound healing, insulin
resistance, hyperglycemia, hyperinsulinemia, Syndrome X,
diabetic complications, elevated blood levels of free
fatty acids or glycerol, hyperlipidemia, obesity,
hypertriglyceridemia, atherosclerosis or hypertension,
which comprises administering to a mammalian species in
need of treatment a therapeutically effective amount of

an isolated polypeptide of Claim 1.
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10 HAIb EGT L-a-Me- TSDBip(2-Et-4-0Ow) 4-(2
Phe( 2, 6-di - Met hyl phenyl)- Fluoro) 3- pyridylal ani ne

wWOR6/olabsDes- Aib E GT L-a-Me- T S D Bi p(2' - BBCHUSIOM)23076

4-(2'- NH2- Phe(2-Fluoro) Methylphenyl) H's 3-
pyridylalanine- NH2 12 Des- Aib EGT L-a-Me- T S D
Bip(2'-Et-4"-OWe) 4-(2'- NH2- Phe(2,6-d

Vet hyl he yl) - Hi Fl uoro) _3 ridylalanlne- NH2 37 H
i B BEHRE o 11 lp) st Foremee i O
CBB%ﬁ%rléhl&O b®) s fehla%qwatdhmhlsr&&%&w&n $f a

pyri dyl al ani ne 210 WD 2006/ 014287

tRETAUS2GA5A3230 26 fegg iMeARmoRNG PI opeMier TogeD

-4' - ( hyl Rhe( 2- F| Uor o .
PRePSHaR FPog" SSPEGTER Al i St ik e tdnp of
ah- anl’dﬁdlﬁbStE)cBlag(eat- Eta-n4 an®ikepbésity Bheh-, Flauem)i -

nethanesulfony | phenyl ¥r|d¥lalan|ne- NH2 40 H
hXpPErECRSTVE- égﬁﬁtphén SnDaBlﬁ(? Q§CL9ﬂ3F¥E @gent and
aMet By iRheRklk)ling3aB¥hicdy! al ani ne- NH2

43. A method for treating or delaying the progression or
onset of diabetes, diabetic retinopathy, diabetic
neuropathy, diabetic nephropathy, wound healing, insulin
resistance, hyperglycemia, hyperinsulinemia, Syndrome X,
diabetic complications, elevated blood levels of free
fatty acids or glycerol, hyperlipidemia, obesity,
hypertriglyceridemia, atherosclerosis or hypertension,
which comprises administering to a mammalian species in
need of treatment a therapeutically effective amount of a

pharmaceutical composition of Claim 34.

44. A method for administering a polypeptide of Claim 1,
comprising the parenteral administration of a formulation

comprising a polypeptide of Claim 1.

45. A method for administering a polypeptide of Claim 1,
comprising the non-parenteral administration of a

formulation comprising a polypeptide of Claim 1.

46. A method of Claim 44, wherein said parenteral
administration is selected from the group consisting of
intravenous (IV) bolus injection, IV infusion,

subcutaneous administration, intramuscular administration,
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41 HA b EGT L-a-Me- T SDBip(2-Et) 4-(2
Phe( 2- Fl uoro) Met hyl phenyl)- 3- pyridylalanine NH2 42

wohosh1428G Me L-a-Me- T S D Bip(2'-Et-4'-0We) Pe1/B52005/023076

Phe( 2- Fl uoro) Met hyl phenyl ) 3- pyridylal anine- NH2 45
HAibEGTLaI\/b TSDBip(2-Ca) 4-(2'-
iPheE2adadi advemnhd n) bﬁiqgmlo)acﬁupwsuiydtalcam ne-

T

Elffnaﬁﬁeﬁg“b‘n&F%rﬁbtﬁ%ﬂ Sih PR R i vy

pyrldylalanlne NH2 49 HAib EGT L-a- I\/b TSD
Bip(2'-Me-3"-F) 4-(2'- Phe(2,6-di- Methyl phenyl)

46| -uoPomedhogy Bifd Wlgiami4de- ‘@?r E@G@Waneous

BB B Ao BT. R oray e g1 ey o

spysrtiad ylel mllea-seNl-ﬂbrnEAaHmrb E GNalL-a-Me- TSD

Bip(2'-Et-4'-0Owe) 4-(2' Phe(2-Fluoro) Methyl phenyl)-

3- pyridyl al ani ne NH2

48. A method of Claim 46, wherein said intramuscular

administration involves the use of an immediate or

sustained release formulation.

49. A method of Claim 44, wherein said formulation
further comprises a pharmaceutically acceptable excipient
selected from the group consisting of a solvent and co-
solvent, a solubilizing agent, an emulsifying agent, a
thickening agent, a chelating agent, an anti-oxidant, a
reducing agent, an antimicrobial preservative, a buffer
and pH adjusting agent, a bulking agent, a protectant and

tonicity adjustor, and a special additive.

50. A method of Claim 44, wherein said formulation

further comprises an encapsulated delivery system.

51. An isolated polypeptide, wherein said polypeptide is
a polypeptide of Formula VI:

N”\ o}

Formuia VI

wherein:
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57 HAIb EGT L-a-Me- T SDBip(2-Et-4-0w) 4-(2'-
Phe( 2- Fl uoro) ethyl phenyl)-3 pyridylalanine- NH2 71 H
wW@eem48T L-a-Me- T S D Bip(2' -Et) 4-(2' Phe(20BUs1005/023076
et hyl phenyl )-3- Fluoro) pyridylalanine- NH2 76 H Aib E

GTL-a-Me- TSDBip(2-Et-4"-0Ow) 4-phenyl-3-
Phg(24iEl aor enipyr edyildals@iieneed\fi2 oft/ tHeAidrdupGcbnsisting
L-a-Me- T S D Bi Et -4

Of’hE('élﬁlr uHra)etHVEéPhﬁllaheﬁymetg'Wé éVIPFG’yl A AR NH2

a§Erthl.F Ealphui s aZi8, DaBhBE iy bl dipk -2;

caybbﬁyhakaabma- ahltiIZa zﬂlﬂo&.\sbb&tg?ﬂcL @aiMy; T S D
Bi p(2"-Et-4'-0OWe) 4-[(3',4' Phe(2-Fluoro

di¥reatsb X )gstee eanh |irgleggndent laf 6 kee figom HIg pepoup

<G5 3H08F 018 BRI FIR2 6867553076 Phe(2-Fl tor o)
atlpztﬁ) phe a;nih):»] adidpgeildytadadiroer tid? g&@bulp (dnsbidring
S DBip(2 -Et-4'-0We) 4-(2'- Inida

Oéhéréeﬁ aBi'%{EiJ “KLfhyl phenyl )- zol e- 3-

R3; is selected from the group of hydrogen, methyl and
ethyl; '

Re¢ is selected from the group of hydrogen, hydroxy,
methoxy and ethoxy;

Ri3, is selected from the group of hydrogen, fluoro,
methyl and ethyl;

Rga 18 selected from the group of hydrogen, methyl and
methoxy; and

R; is selected from the group of hydrogen and methyl.

52. Aan isolated polypeptide of Claim 51, wherein:

Xaaz 1s an amino acid selected from the group consisting
of N-methyl-D-Ala, Oo-methyl-L-Pro and o-aminoisobutyric
(Aib) ;

X is fluoro;

Y is hydrogen;

Xaag 18 én amino acid selected from the group consisting
of L-Ser and L-His;

R; is ethyl;

R¢ is methoxy;

R3, 1s selected from the group consisting of methyl and
ethyl;

Rsa 1is hydrogen;

R; is hydrogen.

206



10

15

20

25

lactyl pyridylalanine NH2 86 HAib EGT L-a-Me- T S
DBip(2 -Et-4"-0Ow) 4-(3"- Phe(2-Fluoro) |sopropoxyphe

woydopoBrspyri dyl al anine- NH2 87 HA b E G T L-BCVES2005/83076

DBip(2'-Et-4'"-0Owe) 4-(2'-Methyl, Phe(2-Fluoro) 5'-

Fl uor o) phenyl) 3- pyridylalanine- NH2 88 HAb EGT
sk-.a- bl i5o3abeli po2yplbtddeOViRhede(id saltlde polpepitd)de is
Isopropoxyphe nyl)-3 pyridylalanine- NH2 90 H A b E
acpplypgpiaderod Bopmyle’ VEL:4' - OVe) 4- (4'

Phe(2- Fl uoro) Met hoxyphenyl )-3- pyridyl al ani ne NH2

91 HAIb EGT L-a-Me- T S D Bip(2'-Et-4'-0w)

4-(2' -Methyl, Rhepi-Fluoro) 4' FlI uoro) phenyl) 3-
pyridyl al dfge NP 92,4 Aib E G T sp ¢ Y P
Bi p(2'- 2'¢” Phe o'? ‘?i*oro ‘myl phe ag]n

WO ZQQGI 14287, n(uUS 6 kdady LR - H,
93 H Alb E G THL- - ME- Dﬁ a2 Et"d% 0 \-:ﬂi# 2Y-

’ d ol

Formula VIl O

Rg

wherein:
Rgs is selected from the group consisting of

methyl, ethyl,
CHs
>'§ ,Hsc T(?') e \n«z H;C— Sé s HyC” \[ru‘)—) HO "?Jand Ho)\‘fz;

° o

Xaa2 1s an amino acid selected from the group consisting
of D-Ala, N-methyl-D-Ala, o-methyl-L-Pro, -
aminoisobutyric (Aib), 2-methyl-azetidine-2-carboxylic
acid, and 2-methylpiperidine-2-carboxylic acid;

X and Y are each independently selected from the group
consisting of hydrogen and fluoro;

Xaas 1s an amino acid selected from the group consisting
of L-Ser and L-His;

R; is selected from the group consisting of hydrogen,
methyl and ethyl;

R¢ is selected from the group consisting of hydrogen,
hydroxy, methoxy and ethoxy;

Ri, is selected from the group consisting of hydrogen,
fluoro, methyl and ethyl;

R¢a 1s selected from the group consisting of hydrogen,

methyl and methoxy; and
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Phe(2-Fluoro) Trifluoronmetho xyphenyl)-3
pyridylalanine- NH2 94 HA b EGT L-a-Me- T S D

w@Be@eA1428 - 4' - OVe) 4-(4' Phe(2-Fluoro) Trifl uoronesinesn23076
xyphenyl)-3- pyridylalanine NH2 96 HAb EGT
L-a-Me- T SDBip(2-Et-4"-0w) 4-(2'-Mthyl,
PE@;%SFE@QEeLeQ fghﬁoEHéBE§BMb)congls@ihbdbEah§ﬂk6§en

Ab EGT L-a- p(2'-Me-4'- 4-(2

aBlde f@tFivlor o) Owve) Met hyl phenyl) 3- pyri dyl al ani ne-
NH2 98 HAib EGT L-a-Me- T S D Bip(2-Et-4"-0w)
4-(3' - Phe(2-Fluoro) Trifluoronethyl phenyl)-3

spy.r Tty alsaliated Nd2 ypRdthHdai b fECGalnl 53- Mehek eSnD
Bllg(z -Et-4'-0we)_ 4-(4'. Phe(2-Fluoro) Fluoro Pn(len}il 210

5 pyirs cﬁﬁ]eﬁ%ﬂdnefrm? EhREHTUR RT3 SFR%-
(2" - -Ove) 4-(2'- Phe(2-Fluoro) Trifluoromethyl
nyllaq yr| dyl al anine- NH2 101 HA b EGT L-a- M-
Blp "-Et-4'"-0we) 4-(2'- 214
X.a2 18 an amino acid selected from the group consisting
of N-methyl-D-Ala, d-methyl-L-Pro and aminoisobutyric
acid(Aib) ;
10 X is fluoro;
Y is hydrogen;
Xa.as 15 an amino acid selected from the group consisting
of L-Ser and L-His;
Rz is ethyl;
15 R¢ is methoxy;

R, is selected from the group consisting of methyl and
ethyl;

Rea is hydrogen;

R; is selected from the group consisting of hydrogen

20 and methyl.

55. An isolated polypeptide, wherein said polypeptide is
a polypeptide of Formula VIII:

N’\ o
NH OH
b ©
R Xaaz‘N NH\)L Yu\ Xaaa\ N\)J\N
H > H
o) O H3C o <
é Y

Formula VI

25
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10

15

20

25

30

WD 2006/ 014287 PCT/ US2005/ 023076 Phe( 2- Fl uor o)
Chl orophenyl)- 3 pyridylalanine- NH2 102 HAIb EGT

wo2meher28T S D Bip(2'-Et-4'-0wve) 4-(3" Phe(2- BPUDUS005/023076

Chl orophenyl )- 3- pyridylalanine NH2 103 HAIb EGT
L-a-Me- T SDBip(2-Et-4"-0Ow) 4-(4"- Phe(2-Fluoro)
W;eRyl pheny 1)-3- pyridylalanine- NH2 105 H Aib E G
T L-a-Me- T SDBip(2'-Et-4-0Ow) 4-[(2' -Mthyl -

Phe{ 2| asdretef -Enam He )grrany ConssLstpiiid BB drediesen,

N 06_H A GTL-a-Me- TSDBip(2-Et-4"-0w)
TF- 3‘11- aﬁ?eﬁ%ﬁdoro) Trifluoronethyl phenyl)-3

PYKi.g¥ialanianend\kEtid Gelddidd Exem tha-ddvud SrMi¥isting
Bip(2' -Et-4"-0Owe) 4-(4" Phe(2-Fluoro) Chlorophenyl)-
of Dpyliady Nedmgrribyd QA Lal 0 ReAy IEIGPFA.- &-Ve- T S D

SR 5F RNy ek gophen
RBirHokyiHc dci@Viahd2(-Hethylpiperidine-2-carboxylic acid;

X and Y are each independently selected from the group
consisting of hydrogen and fluoro;

X2 1s an amino acid selected from the group consisting
of L-Ser and L-His;

R3 is selected from the group of hydrogen, methyl and
ethyl;

R¢ is selected from the group consisting of hydrogen,
hydroxy, methoxy and ethoxy;

R3a is selected from the group consisting of hydrogen,
fluoro, methyl and ethyl;

R¢a 1s selected from the group consisting of hydrogen,
methyl and methoxy;

R; is selected from the group consisting of hydrogen

and methyl.

56. The isolated polypeptide of Claim 55, wherein:

Ry is selected from the group consisting of hydrogen
and methyl;

Xa.az is an amino acid selected from the group consisting
of N-methyl-D-Ala, a—methyl;L—Pro, and o-aminoisobutyric
acid(aib);

X is fluoro;

Y is hydrogen;

Xaas 1S an amino acid selected from the group consisting
of L-Ser and L-His;

R; is ethyl;
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10

Phe(2- Fl uoro) Isopropyl pheny 1)-3 pyridylalanine- 215
WD 2006/ 014287 PCT/ US2005/ 023076 NH2 112 HA b EGT

wo2meher28T S D Bip(2' -Et-4"-0wve) 4-(2'- Phe(2-FTIUSD)P5/023076

Met hoxyphenyl )-3 pyridylalanine- NH2 113 HAb E G
T L-a- I\/b TSDBip(2-Et-4"-0w) 4-[(3,5 -di
Pt@g( gﬁg)(yFl uoro-2' - nethoxy)pheny 1]-3
yr| yIa anine- N\H2 114 HAb EGT L-a-Me- T S D
BiRya2l s Eeliectid)frorf thetaQuiF| awstol s mdye hHepiyl and
g yrldylalanlne NH2 115 HA b EGT L-a-Me- T SD
P -Et-4'"-0Owve) 4-(2'- Phe(2-Fluoro) fluorophenyl)
3Rdgyigdy3}cai@géme- NH2 116 HAib EGT L-a-Me- T S D
Bi p(2'-Et-4'-0OWe) 4-(2'- Phe(2,6-di- quorophenyI)
FIRpi &) Pgdp9ePrByl al anine- NH2 117 H Aib E G T L-a- Me-
TSDBip(2-Et-4"-0w) 4-(3 Phe(2,6-di-
Met hoxyphenyl  Fluoro) )-3- pyridylal ani ne NH2
57. An isolated polypeptide, wherein said isolated

polypeptide is a compound selected from the group of

compounds in the following table:

Compo Xaal Xaa2 Xaa3 Xaad Xaa5 Xaab Xaa7 Xaa8 Xaa9 Xaal0 ~ Xaall-NH2
-und #

1 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-

Phe(2-Fluoro) Methylphenyl)-

3.
pyridylalanine-

NH2

10 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2,6-di- Methylphenyl)-

Fluoro) 3-
pyridylalanine-

NH2

11 Des- Aib E G T LaMe- T S D Bip(2’-Et-4’-OMe) 4-(2’-
NH2- Phe(2-Fluoro) Methylphenyl)-

His 3-
pyridylalanine-

NH2

12 Des- Aib E G T LaMe- T S D Bip(2-Et-4’-OMe) 4-(2'-
NH2- Phe(2,6-di- Methylphenyl)-

His Fluoro) 3-
pyridylalanine-

NH2

37 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2-
Phe(2-Fluoro) : trifluoromethyl
phenyl)-3-

pyridylalanine-
NH2
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147 HAib EGT L-a-Me- T S D Bip(2-Et-4"-0w)

4-(3',5" -di - Phe(2-Fluoro) M)phenyl-3 pyridylal ani ne-
WO e6/01287 H (S)- E G T L-a-Me- T S D Bi p(2' - Etpct/usdoBy/023076

4- (2" (X- Phe(2-Fluoro) Methyl phenyl)- M- 3- 216 WD

2006/ 014287 PCT/ US2005/ 023076 Pro pyridyl al ani ne NH2

39 #l Nsib EEGJ b a- Megml. S B Bi 9(2p- Hip#: E-t@@li/le)44 (Rmethyl-5-

Me- Phe( 2- Fl uor o) I\/Eth | phenyl)- (D)- 3- henvi

pyri dyl al ani ne NH2PR i%”F? )(S)- EGT L-a- I\/e T Hi'pgrophenyD-

Bip(2'-Et-4'-0Ve) 4-(2' a- Phe(2-Fluoro) 3-

Met hyl phenyl )- Me- 3- Pro pyridyl al ani ne NH2 12§ynh'blalamne-

(S)- EGT L-a-Me- T SDBip(2-Et-4-0w) (S)-4-

a- Phe(2-Fluoro) Methyl phenyl)- M- a-Me-3- Pro H

pyridylabagi r@ N112L01212 H Al b € GDT Hip(A-Bv8-ONle)S D 4-(4-

Bip(2'-Et-4'- 22 F‘fuo o% Phe(2- Fl uor o) methanesulfony

Met hyl phenyl ) a I\/E rrdyl al ani ne- NH2 123 H (S?,'

G T L-a- Me- TSDBlp(Z' Et-4'-OWe) 4-(2' a- Iphenyl)-3-

Phe(2, 6-di - Methyl phenyl)- Me- Fluoro) 3- Pro  pyridylalanine-

pyridylalanine NH2 124 H (S)- EGT L-a-Me- T H D \ypy

Bip(2'-Et-4'"-0we) 4-(2

40 H Ab E G T L-a-MePhe T S D Bip(2’-Et-4’-OMe) 4-(2'-

Methylphenyl)-

3-
pyridylalanine-

‘ NH2

41 H Ab E G T L-a-Me- T S D Bip(2’-Et) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-

3-
pyridylalanine-

NH2

42 H Aib E G Nle L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

3-
pyridylalanine-

NH2

45 H Ab E G T LoMe T S D Bip(2’-Ch 4-(2’-
Phe(2,6-di- Methylphenyl)-

Fluoro) 3-
pyridylalanine-

NH2

46 H Ab E G T L-a-Me- T S D Bip(2’,4’-di-OMe) 4-(2’-
Phe(2,6-di- Methylphenyl)-

Fluoro) 3-
pyridylalanine-

NH2

49 H Ab E G T LoMe T S D Bip2’-Me3-F) 4-(2'-
Phe(2,6-di- Methylphenyl)-

Fluoro) 3-
pyridylalanine-
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a- Phe(2,6-di- Methyl phenyl)- Me- Fluoro) 3- Pro
pyridylalanine NH2 125 H(S)- EGT L-a-Me- T S D
wEBe@eA1428t - 4' - OVe) 4-(3' a- Phe(2-Fluoro) Mt hegyphmnyb23076
)-3- Pro pyridylalanine NH2 126 H (S)- EGT
L-a-Me- T SDBip(2-Et-4"-0w) 4-(3 - Mthoxyphenyl
217 WD 2006/ 014287 PCT/ US2005/ 023076 a- Phe(2, 6- di NH2

- 3-  Me- Fluoro pyri dyl al anj ne H(S)

Tl aAlh/eEF’SDBM( - Et[P4' ;’ H%gzzg) -
Phe( 2- Fl uor o) Fl uore@tmamns)) - Me- 3- Pro pyri dyl aMefhylrhenyD-
NH2 128 H(S)- EGT L-a-Me- T S D Bip(2 -Et-4"-0vs
4-(2' - (X- Phe(2,6-di- Fluorophenyl)- Me- Fluoro § tani
Pro pyridylalanine NH2 129 HN E G T L-a- Me- T8 Baamne'
Bi p(2' -Et-4'-0\e) 4- (2' Me- Phe( 2- Fl uor o)

t hyl nyl ) a rigylal a 130 )
P I o 0 gl B B s
Phe( 2- Fl uor o) Vet h%eﬁlfl@wgq)) 3,5- pyrim dyI al ani nMethylphenyl)-

e-NH2 131 H(S)- DG T L-a-Me- T S D Bip(2' -Et-4'-O%)

4-(2 pyridylalanine-

NH2

57 H Aib E G T L-a-Me- T S D Bip(2-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) ethylphenyl)-3-
pyridylalanine-

NH2

71 H Aib E G T L-o-Me- T S D Bip(2’-Et) 4-(2'-
Phe(2,6-di- ethylphenyl)-3-
Fluoro) pyridylalanine-

NH2

76 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-phenyl-3-
Phe(2-Fluoro) pyridylalanine-

NH2

77 H Aib E G T L-o-Me- T S D Bip(2-Et4’-OMe) 4-(3’,5-
Phe(2-Fluoro) dimethylphenyl

>3-
pyridylalanine-

NH2
78 H Aib E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-[(3’-chloro-

Phe(2-Fluoro) 4’-
fluoro)phenyl]-

3.
pyridylalanine-

NH2

79 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-[(3’4'-
Phe(2-Fluoro) dimethoxy)phe

nyl]-3-
pyridylalanine-

NH2

L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-[(2’-ethyl-4’-

—

80 H Aib E G

212



a- Phe(2-Fluoro) Methyl phenyl)- Me- 3- Pro

pyridylalanine NH2 132 H(S)- EGT L-a-Me- T S D
w@BreRieEt) 4-(2' (X- Phe(2-Fluoro) Ethyl phenyPQF/ 8520042023076

pyridylalanine- Pro NH2 148 HAIb EGT L-a-Me- T HD

Bip(2' -Et-4'"-0Owe) 4-(2'- Phe(2-Fluoro) Methylphenyl)-

3 pyridylal ani ne- ANHZ Fwdd H D- E G T L-a-Me- T dmtHoxy)pheny

Bip(2'-Et-4'-0Owe) 4-(2' Ala Methyl phenyl)- 218 WO 1)]-3-

2006/ 014287 PCT/ US2005/ 023076 Phe(2-Fluoro) 3

pyridylalanine- N2 150 H Aib H G T L-a-Me- T Sypdylalanine-

Bi p(2'-Et-4'-0OWe) 4-(2' Phe(2-Fl uoro) l\/bt hyl phenyl )NH2

EB E!%{I dé/l 3 am %Me) 49”(‘%33 R|\|)eH.2 (x- %If]-“l o) yy He®

I\/btﬂﬁylbphenyl ) Hi sPh-FludrolPr o pyri dyl aI ani ne- NHMethylpenyl)-
Des-l(S) - EGT L-a-Me- TS DBip(2-Et-4'-0V) 3.

4- (2° - a- Phe(2,6-di- Methylphenyl)- His M-

FI d@t)’(b) 3 Pro pyridylal anine- NH2 135 Des- (S)-PEdgpine-

L-a-Me- T SDBip(2-Et-4-0Ow) 4-(2" NH2- (x- NH2

§he(2- Fliyogo); Fluorophenyl )+ s p Bip(2-Et4-0Me)  4-(3-
Phe(2-Fluoro) Isopropoxyphe

nyl)-3-
pyridylalanine-

NH2
8 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methyl,

Phe(2-Fluoro) 5’-.
Fluoro)phenyl)-

3.
pyridylalanine-

NH2

88 H Ab E G T L-0-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Isopropoxyphe

nyl)-3-
pyridylalanine-

NH2

90 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Methoxyphenyl

-3-
pyridylalanine-

NH2
91 H Aib E G T L-0-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methyl,

Phe(2-Fluoro) 4’-
Fluoro)phenyl)-

3-
pyridylalanine-

NH2

92 H Aib E G T L-o-Me- T S D Bip(2'-Et) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-

3-
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H's Me- 3 Pro pyridylalanine- NH2 136 Des- (S)- EGT
L-a-Me- T S DBip(2 -Et-4"-0w) 4-(3 NH2- (x-
webeeaiL8uor o) Met hoxyphenyl H's Me- )-3 Pro PCT/US2005/023076
pyridylalanine- NH2 137 (R)- Alb EGT L-a-Me- T S D
Bip(2' -Et-4'"-0Owve) 4-(2' Inp Phe(2-Fluoro)

Met hyl phenyl ) - 3- pyridylalanine NH2 138 (S)- Aykdykaidsine-
TL-a-Me- TS DBip(2-Et-4-0Ow) 4-(2'- Inp

Phe(2- Fl uoro) Met hyl phenyl) 3- pyridyl al ani ne- NH2 N9
o@H3 H S)aib EE GGT - a- Me=Mel S D Bisp( 2D - BiptA-E+-OMMe) 4- ( 242

219 WD 2006/ 0142871)th LS 005/ 023076 0O- a- Trifluorometho
Phe(2- Fl uor o) Vet hyf'pl eny )- CO Me- 3 His Pro

pyridyl al anine- NH2 140 CH3 (S)- E G T L-a- Me- TYREeny)-3-
Bip(2' -Et-4'"-0Owe) 4-(2" 0- (X- Phe(2,6-di- pyridylalanine-
Met hyl phenyl )- CO- Me- Fluoro) 3 His Pro NH2

pyridylalanine- N2 141 CHB N EGT L-a-Me- T S D

Bi p(R' A -B' GOVE) AL{Me-0- We- SDhePZBPI(%J@F‘b)OMC) 4-(4-

Met hyl phenyl ) - CoPhg(phuo,g Hi s Al a pyridyl al ani nerrifiM@metho

142 CH3 N E G T L-a- M- 1I' S DBip(2'-Et-4'-0w) 4 ht(,nl)3—

0- Me- Phe(2,6-di- Methyl phenyl) - YRRy
pyridylalanine-

NH2
96 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-Methyl,
Phe(2-Fluoro) 4.
Chloro)phenyl)
-3-
pyridylalanine-
NH2
97 H Aib E G T LaMe T S D Bip2'-Med- 4-(2'-
Phe(2-Fluoro) OMe) Methylphenyl)-
3.
pyridylalanine-
NH2
98 H Ab E G T L-c-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
99 H Aib E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(4'-
Phe(2-Fluoro) Fluorophenyl)-
3.
pyridylalanine-
NH2
100 H Ab E G T L-a-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
101 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
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CO (D)- Fluoro) 3 His Ala pyridylalanine- NH2 143

CH3 (S)- EGT L-a-Me- T SDBip(2-Et-4-0w) 4-(2
wWERDe/0(4287 Phe( 2- Fl uoro) Met hyl phenyl ) - Hi s Me-PGI/Bsm05/023076

pyridylalanine- NH2 144 CH3 (S)- EGT L-a-Me- T S D

Bip(2'-Et-4'"-0Ow) 4-(2' S02- (x- Phe(2,6-di-

Met hyl phenyl ) - H sphb@-Fibloyior o) 3 Pro pyri dyl al anChk@ephenyl)-

NH2 145 L- (S)- EGT L-a-Me- T S D Bip(2'-Et-4"-0M)

4-(2' Lacty a- Phe(2-Fluoro) Methylphenyl)- 1-H's M-

3 Pro pyridylalanine- NH2 146 L- (S)- EGT L- allywalar"“e‘

SDBip(2-Et-4-0Ow) 4-(2' Lacty a- Phe(2,6-di-

I\/Ethlphenl - 1-H s Me- Flyor 3.Pro i, | ani

iR H 229 Eooé‘/ 01k ssMe-pCTf UspbosPo 3R E (ém 4%3’

i sol at ed pol ypept i rbe-Fkbey ei n sai d i sol at ed Chlorophenyl)-
pol ypeptide is a conpound sel ected fromthe group ofs.
conmpounds in the followng table: 5 Conpo Xaal Xaag adani
Xaa3 Xaa4 Xaa5 Xaa6 Xaa7 Xaa8 Xaa9 Xaal O Xaall - anine-
-und#lHAleGTLal\/b T SDBip(2-Et-4'- ovva)mz

M AL LR ey D Rt e
4- (2 Phe(2-Fluoro) Isopropylpheny
1)-3-
pyridylalanine-
NH2
105 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-[(2’-Methyl-
Phe(2-Fluoro) 4’-
methoxy)pheny
1)-3-
pyridylalanine-
NH2
106 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) Trifluoromethyl
phenyl)-3-
pyridylalanine-
NH2
107 H Ab E G T L-aMee T S D Bip(2"-Et-4’-OMe) 4-(4’-
Phe(2-Fluoro) _ Chlorophenyl)-
3-
pyridylalanine-
NH2
109 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH2
111 H Ab E G T LoaMe- T S D Bip2'-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Isopropylpheny
1)-3-
pyridylalanine-
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Phe(2, 6-di - Methyl phenyl)- Fluoro) 3- pyridylalanine

NH2 76 HAIb EGT L-a-Me- T S DBip(2'-Et-4"-0w)
wal2bheny7 3- Phe(2-Fl uoro) pyridylal ani ne NH2 p&iU$2088/623076

EGTL-aM- TSDBip(2-Et-4-0w) 4-(2' -

Phe(2- Fl uoro) Ethyl phenyl)-3 pyridylalanine- NH2 40 H

AibEGTLal\/bPheTSDBip(Z' Et 4'-Owve) 4-(2' NH2

t hyl phenyl p | al g eE Galp

PR ot SER 5 E oD 2 I age” Sate-

Met hyl phenyl) 3- Rpe@dleRd ani ne- NH2 102 H A| b EMgoyphenyl

L-a-Me- T S DBip(2 -Et-4"-0Ow) 4-(3"- Phe(2-Fl uoro)3-

Chl or ophenyl ) - -3 pyridyl al ani ne- 221 WD 2006/ Ol#@,ﬁzylalanme

PCT/ US2005/ 023076 NH2 106 HAib EGT L-a-M

Bi p(2' -Et-4'-0We) 4-(4'- Phe(2-Fluoro) Trifluoronet¥A

pheny! )8 pyid dyl al arime- NE2  sLO9DHBAID-BE4 @Me)L -sK 5= di-

TSDBip(2-Et-4- 4- (3" Phe(2-Fl uoro) Fluoro2’-

Met hoxyphenyl ) - Phelgs Y| al ani ne

methoxy)pheny

1]-3-
pyridylalanine-

. _ NH2

114 H Ab E G T LaMe T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) methylphenyl)-

3.
pyridylalanine-

NH2

115 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
| Phe(2-Fluoro) fluorophenyl)-

3-
pyridylalanine-

NH2

116 H Ab E G T 1LawMe T S D Bip2-Et4-OMe)  4-2-
Phe(2,6-di- fluoropheny!)-

Fluoro) 3-
‘ pyridylalanine-

NH2

117 ‘H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3-
Phe(2,6-di- Methoxyphenyl

Fluoro) )-3-
pyridylalanine-

NH2
147 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’,5’-di-
Phe(2-Fluoro) Me)phenyl-3-
pyridylalanine-

NH2

118 H (- E G T L-o-Me- T S D Bip(2-Et-4’-OMe) 4-(2'-
o- Phe(2-Fluoro) Methylphenyl)-

Me- 3-
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NH2 117 HAIb EGT L-a-Me- T SDBip(2-Et-4"-0w)
4-(3' - Phe(2,6-di- Methoxyphenyl Fluoro) )-3-

w@ysdyd2ed ani ne- NH2 71 H Aib E G T L-a-Me- T BTNUS2005/023076
Bip(2'-Et) 4-(2'- Phe(2,6-di- ethylphenyl)-3- Fluoro)
pyridylalanine NH2 97 HAIb EGT L-a-Me- T S D
Bi p(2' -Me-4'- 4-(2'- Phe(2-Fluoro) OWe) Methyl phesigyianine-
3- pyridylalanine- NH2 114 HAIb EGT L-a-Me- T S R

'p('-t-'-J,(JVEl) 4-(3' - Phe(2-Fluarq). nethy enyl ) -
lsbpy i d&l a#anl ne- NL*Mf1g (S%Z- % Zg‘ﬁ‘gﬁét'g-'h&g) T 52'%
Bi p(2' -M&--4' - Ove) Phe(Fluoaw) Phe( 2- Fl uor o) Methylphenyl)-
Met hyl pBgnyl)- Me- 3- Pro pyridylalanine NH2 119 H 4\
EGTL-a-Me- TSDBip(2-Et-4-0w) 4-(2' - - )
Phe(2- FMiior o) Met hyl phenyl)- (D)- 3- Ala pyridylalanine-
pyridyl al ani ne 222 WD 2006/ 014287 PCT/ US2005/ 02307 6NH2
21cH £S) G T lza Mo T 5 DpBi Y B OVE)
S b g‘iﬁ.ﬁaf} Pﬁe(zlﬁ%— M ) Tvet'hyl Bhé’ﬁ‘f/‘%)‘”?‘gn@fl‘“a- Vg

Pro pyrPdyl al ani nePhfadluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
NH2
1210 H (8 E G T LoaMe- T S D Bip(2-Et-4’-OMe) (S)-4-(2'-
o- Phe(Z—Flﬁoro) Methylphenyl)-
Me- a-Me-3-
Pro pyridylalanine-
NH2
122 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe)  (S)-4-(2’-
Phe(2-Fluoro) Methylphenyl)-
o-Me-3-
pyridylalanine-
NH2
123 H S E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) 3-
Pro pyridylalanine-
NH2
124 H (S- E G T  L-o-Me- T H D Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2,6-di- Methylphenyl)-
Me- Fluoro) 3-
Pro pyridylalanine-
NH2
12 H (5- E G T L-o-Me- T S D Bip(2-Et-4’-OMe) 4-(3-
o- Phe(2-Fluoro) Methoxyphenyl
Me- )-3-
Pro pyridylalanine-
NH2
126 H (S- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Methoxyphenyl
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122 HAIb EGT L-a-Me- T SDBip(2-Et-4"-0w)
(S)-4-(2'- Phe(2-Fluoro) Mthylphenyl) a-M-3-
wEysdyed ani ne- NH2 123 H (S)- E G T L-a- Me- ACBUL2005/023076
Bip(2'-Et-4'"-0Owe) 4-(2' a- Phe(2,6-di- Methyl phenyl)-
Me- Fluoro) 3- Pro pyridylalanine NH2 125 H (S)- E G

T L-a-Me- T S D Bi p{he5#i--4' - Ove) 4-(3' a- )-3-
Phe( 2- Fl‘floro) Met hoxgiplgnyl Me- )-3- Pro pyridylalanine-
pyridylalanine NH2 129 HN- EGT L-a-Me- T S D

Bi p(2' -BP-4'-OWe) 4-(2' - Me- Phe(2-Fl uor o) NH2
et hyl pbengl )G (IL) L?aMAJ a pyr i slyl al @p@aM=-EMe130 4H2'-
Aib EGT L-a-M- H‘P -Et-4'-0wve) 4-(2'-
Phe( 2- FFuoro) Meth é Y ) 3 5- pyri nidyl al anin
e-NI—|2]I\362H(S)-EGTLaI\/b TS DBip(2- Et)4(23‘-

a- Phe(gpFl uoro) Ethyl phenyl)-3- Me- pyridyl al anpyn@ylalanine-
Pro NH2 148 HAIb EGT L-a-Me- T HD NI
Bip(2'-Et-4'"-0Owe) 4-(2'- Phe(2-Fluoro) Methylphenyl)*-
1382288 WP-28067 0T1428T-dPd USZ0053 02BO Bip(2'Fiy-Hi-aMElal arfi(@'e
NH2 59, An isol at ggpelsxpepti de, wherein said Fuyorophenyl)-

Fluorophenyl)-

i sol at ed
Me- Fluoro) : 3-
Pro B pyridylalanine-
‘ ' * NH2
129 H N- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Me- Phe(2-Fluoro) Methylphenyl)-
L) 3-
Ala pyridylalanine-
NH2
130 H Ab E G T LoaMe T S D Bip2-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3,5-
pyrimidylalanin
e-NH2
131 H (- D G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3.
Pro pyridylalanine-
NH2
132 H (8- E G T L-a-Me- T S D Bip(2’-Et) 4-(2'-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- pyridylalanine-
Pro NH2
148 H Aib E G T L-a-Me- T H D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2
1499 H D- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Ala Methylphenyl)-
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pol ypeptide is a conmpound sel ected fromthe group of

conpounds in the followng table: 5 Conpo Xaal Xaa2
wXamg/okas? XaaS Xaa6 Xaa7 Xaa8 Xaa9 Xaal O Xaal PeBR2005/023076

-und # 12 Des- Alb EGT L-a-Me- T S D

Bip(2'-Et-4'"-0Owe) 4-(2'- NH2- Phe(2,6-di-

Met hyl phenyl ) - Hi sPie(2ddwo0d) 3 pyri dyl al ani ne- NH2 133

Des- (S)- EGT L-a-Me- T S D Bip(2'-Et-4'-0V) fulidalanine-

NH2- a- Phe(2-Fluoro) Methyl phenyl)- H's Me- 3 Pro

pyridylalanine- NH2 134 Des- (S)- EGT L-a-Me- T

Bop(R' -&b- & -©OVH) 41L@MeNH2-T (xS Plbe(Bp(8-KEli4:-OMe) 4-(2'-

Met hyl phenyl)- Hi s - oro) 3 Pro pyridylal anine- i

NH2 135 Des- (S)-Prg&c‘:]@“’ﬁ- a-Me- T S D Mbfiphenyl)

Bip(2'-Et-4'-Owe) 4-(2' NH2- a- Phe(2-Fl uoro) 3-

Fl uor ophenyl )- Hi's Me- 3 Pro pyridyl al ani ne- NH2pyridd&anine-

Des- (S)- EGT L-a-Me- T SDBip(2-Et-4"-0w) 4-(1§I'{2

NH2- a- Phe(2-Fl uoro) Methoxyphenyl H's Me- )-3 Pro

By r Pety| @ afi fe- TNH2 L-e¥7- (RfI- A b P Gin2'tE4-QMe) T I-@-

Bi p{r2-- &t - 4' - Ove) Aﬁ&a‘:luo}oﬁrp Phe( 2- Fl uor o) Methylphenyl)-
Met hyl phenyl ) - 3- pyridyl al ani ne- 224 WO 2006/ 014287;
PCT/'US 5/ 023076 NH2
Pro ) pyridylalanine-
: A . A . NH2
134 Des- (B G T LaMe- T S D Bip2-Et4-OMe) 42
NH2- - Phe(2,6-di- Methylphenyl)-
His Me- Fluoro) 3-
Pro pyridylalanine-
NH2
135 Des- (S E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
NH2- o- Phe(2-Fluoro) Fluorophenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
136 Des- (S)- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
NH2- q@- Phe(2-Fluoro) Methoxyphenyl
His Me- )-3-
Pro pyridylalanine-
NH2
137 R)- Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Imp Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
| NH2
138 (S§)- Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2°-
Imp Phe(2-Fluoro) Methylphenyl)-
3-
pyridylalanine-
NH2

139 CH3 (S- E G T LoaMe T S D Bip@2-Et-4’-OMe)  4-(2'-
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138 (S)- Aib EGT L-a-Me- T S DBip(2-Et-4"-0w)
4-(2' - I np Phe(2-Fluoro) Methyl phenyl)- 3
wEysdyed ani ne- NH2 60. An isol ated pol ypeptPdBUS2005/023076
wherein said isolated pol ypeptide is a conpound
sel ected fromthe group of conpounds in the foll ow ng
tabl@: % Conpo XaaFhefald®ordaa3 Xaad Xaa5 Xaa6 XaaFeX@pi@ny)-
XaagoXagt.O Xaall-NH2 -und # 139 CH3 (S)- EGT 3.
L-a-%/sé- T'SDBip(2-Et-4-0Ow) 4-(2'" 0- a-
Phe(2: Fi'Gor o) Met hyl phenyl)- CO- Me- 3 His Pro
pyridyl al anine- NH2 140 CH3 (S)- E G T L-a-Me- T SNBE2
BopCas-§E)-- € -OVB) 41(@me0- (X Phe@ fip@iEna-oMe)  4-2-
Met hyl phenyl )- CO Me- Fluoro) 3 His Pro
pyri%’yl & ani ne- NHXh@fdicH3 N E G T L-a- Me- T ¥etpylphenyl)-
Bi pCo- -M-- 4' - OVe) 4-FKidro)0- Me- Phe( 2- Fl uor o) 3-
thhﬁgpgﬁpyl)- CO (D- 3 Hs Ala pyridylalanineﬁ anine-
142 CH3 EGTL-a-Me- TSDBip(2-Et-4"-0w) 4-
0- Me- Phe(2, 6-di- Methyl phenyl)- CO (D)- Fluoro) BH2
HisChB aNpyEI dyl a anilreMeNH2 T 61S AD iBgbait@dOMe) 4-(2-

pol ypepyl de, wherejn said isolated polypeptide |s; )
225&\0“(%06/ 014287 BETMII 005/ 023076 ~ 1 N NH d@ﬂ‘?e"y”

pyridylalanine-

N D)-
His Ala pyridylalanine-
NH2
142 CH3 N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
O- Me- Phe(2,6-di- Methylphenyl)-
CO- (D)- Fluoro) 3-
His Ala pyridylalanine-
NH2
143 CH3 (8- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
S02- - Phe(2-Fluoro) Methylphenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
144 CH3 (S- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
SO2- o- * Phe(2,6-di- Methylphenyl)-
His Me- Fluoro) . - . 3-
Pro o _ pyridylalanine-
‘ NH2
145 L- (8- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Lacty o- Phe(2-Fluoro) Methylphenyl)-
I-His Me- 3-
Pro pyridylalanine-
NH2
146 L- (S E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Lacty o- Phe(2,6-di- Methylphenyl)-
-His Me- Fluoro) 3-
Pro pyridylalanine-
NH2
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N NN ONJI-H NDO H

OHOHOHOHOHHOHHNAHHNNN

FO or FOH Al OO
O
0

N'-HOz OHO- ON OHi \ |
WE2@6HIN2YNV " g~qq qgq g~q H' Il H= \' O

O IH1IOHOHo O~ 0o/ I \ or FOHd N! H-NN
HNN~ aNH, H HzZNW OO O"/OHO GHO OOHO I / I \ 5
or F O\l OCHOOOHNNH O~~-OHOO0O O OH OHO

5'8 ./ A\n isolated polypeptide, wherein said isolated

.~ O PCT/0SD0ND23076

polypeptide is a compound selected from the group of

compounds in the following table:

Compo Xaal Xaa2 Xaa3 Xaad Xaa$ Xaa6 Xaa] Xaa8 Xaa9 Xaal0 Xaal1-NH2
-und #
1 H Ab E G T LoMee T S D Bip(2-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
10 H Ab E G T L-a-Me-~ T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2,6-di- Methylphenyl)-
Fluoro) 3-
pyridylalanine-
NH2
76 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-phenyl-3-
Phe(2-Fluoro) pyridylalanine-
NH2
57 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Ethylphenyl)-3-
pyridylalanine-
NH2
40. H Aib E G T L-a-Me-Phe T S D Bip(2’-Et-4’-OMe) 4-(2'-
Methylphenyl)-
3.
pyridylalanine-
. NH2
41 H Aib E G T L-o-Me- T S D Bip(2’-Et) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3.
pyridylalanine-
NH2
102 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) Chlorophenyl)-
3-
pyridylalanine-
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or / F\ OOOOHO\N I O NHi a=_~ga~qa_N
NHp OOO/ ~~-OHO/ //OHOHOI N OOCHo 226 WO
wQeD6eh 04287 PCT/ US2005/ 023076 or F OH N MN/USpo05/ap3076
ggg HNH__ 0170.000 O/ )"/OHOH OCH O/ |
\' or eFOeN , OO~-HOEOOO"7"/OHO"7"/OH 0 =
HO I O=S=O.10HO 5o0or FO OOFOHOOO NH2
tob~/ Bq~4a8 §9'@ TO OL-o/MeOH @ 0 s OH (ipCH-OFDED). An-4'-
i sol ated pol ypeptllg,Le(2 ﬁvherel n said isolated 10 Trifluoromethyl
pol ypepti de is:
phenyl)-3-
pyridylalanine-
NH2
109 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3'-
Phe(2-Fluoro) Methoxyphenyl
)-3-
pyridylalanine-
NH2
117 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2,6-di- Methoxyphenyl
Fluoro) )-3-
pyridylalanine-
NH2
71 H Ab E G T L-a-Me- T S D Bip(2’-Et) 4-(2°-
Phe(2,6-di- ethylphenyl)-3-
Fluoro) pyridylalanine-
NH2
97 H Aib E G T L-a-Me- T S D Bip(2’-Me-4’- 4-(2’-
Phe(2-Fluoro) OMe) Methylphenyl)-
3.
pyridylalanine-
NH2
114 H Ab E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2-Fluoro) methylphenyl)-
3.
pyridylalanine-
NH2
118 H S)- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
o- Phe(2-Fluoro) Methylphenyl)-
Me- 3-
Pro pyridylalanine-
NH2
119 H N- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2°-
Me- Phe(2-Fluoro) Methylphenyl)-
(D)- 3-
Ala pyridylalanine-
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N~NH O OH O ~N OH OH OH O NI N NH, O NNNNNN)I~
HJ-2-- -( KLHHOHOHO- HOHO COH\ I I F or
WQR 2006222006/ 014287 PCT/ US2005/ 023076 F e O QrAT/USZD0IHE3076
O HN~/ 11 gg~gq qqg qgq N\HL 0 OO0 0 0 = ON (l()—||/\
or FOH I'Nry =TT NN=F v NNV'ANv 'N O HNO
OO0O'/HO/"/IOH O )C]—IC]—IOOI/I\ 5 63. An NH2
250l @t eg)-pe prerﬁl de.opper e sgi dpl SR @ld -oMe)  (5)4-2-
pol ypeptide is: NH /1 \ H\~~ if N~q 7T N~q = qlglet;l\l _
N~NHr JOH - dﬂreﬁ%r%m@- )’ OHO O/ 1\ yphenyl)
NH O®dN OO0 HNgg" qH = g g~q g -~NH, o-Me-3-
Pro pyridylalanine-
NH2
122 H Ab E G T L-o-Me- T S D Bip(2’-Et-4’-OMe)  (S)-4-(2’-
Phe(2-Fluoro) Methylphenyl)-
o-Me-3-
pyridylalanine-
NH2
12Z H (- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
a- Phe(2,6-di- ' Methylphenyl)-
Me- Fluoro) . 3-
Pro pyridylalanine-
NH2
125 H - E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3-
a- Phe(2-Fluoro) Methoxyphenyl
Me- )-3-
Pro pyridylalanine-
NH2
120 H N- E G T LoMe T S D Bip2-Et-4-OMe) 4-(2’-
Me- Phe(2-Fluoro) Methylphenyl)-
(L)- ‘ 3-
Ala pyridylalanine-
NH2
130 H Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Phe(2-Fluoro) Methylphenyl)-
3,5-
pyrimidylalanin
e-NH2
132 H (5 E G T L-a-Me- T S D Bip(2'-Et) 4-(2’-
o- Phe(2-Fluoro) Ethylphenyl)-3-
Me- pyridylalanine-
Pro NH2
148 H Aib E G T L-o-Me- T H D Bip(2’-Et-4’-OMe) 4-(2’-
Phe(2-Fluoro) Methylphenyl)-
3.
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O)IHOOOOHNO,/H™ OHO/ I \ 10 228 WO
2006/ 014287 PCT/ US2005/ 023076 64. An isol ated

w@alogpepsi de, wherein said isolated polypepti®Ber/is2005023076
I N:~2ZNNHOOHONOWMHOKHOHOHOHOHAMO.. HO
HNH N NLNNIIJ~-NN-J NN-"-N2 HZNNOHOHO =H
p HOSOH F O 5 65. An isolated pol ypeptide, wpEfdplgpine-
said isolated polypeptide is: O F\ OOOOHO Qvu2
HN Iy N'r ":-N OLOH O 10 66. An isolated pol ypepti de,
wherein said isolated polypeptide is: F OHd'xl \  H/
59 .=aH iN@1htedNpelbpeptildd v whdddin Ga@dNiNoNatkd _ HN

00O0//HQ/OHO OH \Jc OI N/ O)OH/ I \ 00
ppdypepptide is a compound selected from the group of

compounds in the following table:

Compo Xaal Xaa2 Xaa3 Xaad4 Xaa$ Xaab Xaa7 Xaa8 Xaad Xaal0 Xaall-NH2
-und #
12 Des- Aib E G T L-oa-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-

NH2- Phe(2,6-di- Methylphenyl)-
His Fluoro) 3.
pyridylalanine-
NH2
133 Des- (S E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2-
NH2- o- Phe(2-Fluoro) Methylphenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
134 Des- (S)- E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
NH2- o- Phe(2,6-di- Methylphenyl)-
His Me- Fluoro) 3.
Pro pyridylalanine-
, NH2
135 Des- (§)- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
NH2- a- Phe(2-Fluoro) Fluorophenyl)-
His Me- 3-
Pro pyridylalanine-
NH2
136 Des- (S- E G T L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-(3'-
NH2- «- Phe(2-Fluoro) Methoxyphenyl
His Me- )-3-
Pro pyridylalanine-
NH2
137 (R)- Aib E G T L-o-Me- T S D Bip(2'-Et-4’-OMe) 4-(2'-
Imp Phe(2-Fluoro) Methylphenyl)-
3.

pyridylalanine-
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WO 2006/014287 PCT/US2005/023076

NH2

138 (8- Aib E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2'-
Imp Phe(2-Fluoro) Methylphenyl)-

3.
pyridylalanine-

NH2

60. An isolated polypeptide, wherein said isolated
polypeptide is a compound selected from the group of

compounds in the following table:

Compo Xaal Xaa2 Xaa3 Xaa4 Xaa$ Xaab Xaa7 Xaa8 Xaa9 Xaal0d "+ Xaall-NH2
-und #

139 CH3 (- E G T LoaMe- T 'S D Bip2-Et4'-OMe)  4-(2-

O o Phe(2-Fluoro) Methylphenyl)-
CO- Me- 3-
His Pro pyridylalanine-
NH2
140 CH3 (S- E G T . L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
O o Phe(2,6-di- Methylphenyl)-
CO- Me- Fluoro) 3-
His Pro pyridylalanine-
NH2
141 CH3 N- E G T LoaMee T S D BipQ2-Et4-OMe) 42
O- Me- Phe(2-Fluoro) Methylphenyl)-
CO- (D)- 3-
His Ala pyridylalanine-
NH2
142 CH3 N- E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2’-
O- Me- Phe(2,6-di- Methylphenyl)-
CO- (D)- Fluoro) 3-
His Ala pyridylalanine-
NH2

61. An isolated polypeptide, wherein said isolated

polypeptide is:
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PCT/US2005/023076

WO 2006/014287
(o]
[

N\/‘\N

H -~
F o
|

or
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PCT/US2005/023076

WO 2006/014287

or
N
£
or
N
N R
5
or
62. An isolated polypeptide, wherein said isolated
10 polypeptide is
=N
OH 4
NH,

H ~
)@

oxr
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WO 2006/014287 PCT/US2005/023076

N
J:)—S_i;%j(
o
NH, (o]

or

5 63. An isolated polypeptide, wherein said isolated
polypeptide is:

10
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WO 2006/014287 PCT/US2005/023076

An isolated polypeptide, wherein said isolated

64.
polypeptide is

N\)'\N NL“x LN\:&\N/(:J:E -
o 2 O O

s

Hi,,

H,N
wherein said isolated

An isolated polypeptide,

65.
polypeptide is

“\)L /YNJ\ ;

OH [+]
i wherein said isolated

An isolated polypeptide,

10
66.
polypeptide is

15
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