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WD 2006/ 127948 PCT/ US2006/ 020332 N- TERM NALLY
MODI FI ED GLP-1 RECEPTOR MODULATORS [0001] This

w@pbilzmes on clains priority to United States PCT/US2006/020332

Provi sional Patent Application Serial No. 60/ 684, 805,
filed May 26, 2005, which is hereby incorporated 5 by
r ef XN-ARRMINALISY MODIEFIED GLEIREEEPIORMNODUIATORS
[ 0002] The subject matter disclosed and clained herein
provides novel human gl ucagon-1like peptide-1 (G.P-1)
d e Tﬁf‘s\iﬁ;?h@efhoﬂ%hﬁ BbSty BAMHHea ISPt PR} stdrd] Patdi
ago i sts ch exhibit “superior biological properties
Af)pltda‘&om Aeriial N 601684805 GllPd MayLbgl 200 imtiich isiereby sredrporated
sta ility to roteolytlc cl eavage as conpared to G.P-1
WaEfsence B i) E@@’ and thus are useful for the
anel i orati on of the diabetic condition. BACKGROUND OF
THE | NVENTI ON 15 [0003] GLP-1 is an inportant gut
hor none wi t h r egul EEEIL) GRITEXR IMVEN”@IQRose
netaboliiﬁﬁand gas rolnte i nal ﬁ]etlon an

8030 o1 (o surHpaiter fiseloped apdigaime hﬁ’c‘?%l%ﬁ"éf“%é peYg guman
ﬁ&%og?(gde W%Q%&&eem@%ﬁﬂggg(&tﬁ%qg&gtor%u@m@ é@éﬂis%ecﬁ'péﬁ&l

the distal 1leum
igmlsmm@mhﬁmthupmdsﬂaolbgma]rpropﬁuemmhe ngﬁnca‘pepude GLP-I ,
preprogl ucagon to vield GP-]| é? 36) am de and P-% .
W@Wﬁ?ﬁﬁ’ﬁ%ﬁdﬁ@bﬂlﬁyF%BYOEGC%%}CI eavéﬁvslcqn@a%]r native

sc'eg:&%r?cﬁg gmg {ﬁlelfss%gér)]\ggéﬁﬁﬁ ff)PthE: gﬂl@hb 185 %f tHe i RRGL E&ﬁﬂlﬁ'&n

prds stinu G.P-1 secretion.
GP-1 has been identified as a very potent and
efficacious stinmulator for insulin release. G.P-I

lovers plasma BpGESHRA m@gnTHQﬁ%NTé%vs gastric

T e e
Metadblidie snd dabtrbfichtih2nB)retith fhd m2tabelisw. ElnhancdP-1 frea 30

ability of the B-cells to sense and respond to gl égse
PR As]dsreptide @pglﬁaﬁ%ﬁpméwergpae%@nt whish ahpathests

|
P in feisrel Y G e eds Fop i Thonics, .
Pajcessie @p@@ﬂﬁ@ué@bﬁh@lﬁelﬂm}LBar@L%)ﬂnﬁletaﬁd IG1-2 as@s mainly

insulin levels and partly due to enhanced_insulin
ethe Leqellp+ (LP¢ Dismogmailysecpsigd inyesnoppeyto fppd dgke, in particular

2 TRREEAS Pk or PR g bl
vaspanatiidefaganidustsimuldier fof &@tﬂiﬁ) fﬁlea@é GILPpEldwers plasma
di abetes. -1 WO 2006/ 127948 PCT/ US2006/ 020332 _ [ 0004]
sligrganseasanjratiprss slowsLesiEF 681PHANS sYmElatestRsrlin bipsyathspis and
sl i i pI f 1
Sghrse B SRR AL, RO A UL R Sty oL e
hIRo BAMdHBEs the Bbities of thEB-¢wlls tdsens&aiBrespahd, to AlicoiPin shbjects
and Hoi st, J.J. J.din.lnvest, 101:515-520, 1998;
mﬂlsmpanr@i glugose tole@m(Bane Epr dwelinginvesty, PEIBrEn 998, The

BT B BN gl B FUEB! B

Bhi9due einkRASd ﬁElﬂﬁﬂe%lﬂarﬁﬁﬁdrﬂ? FudBSendhisRdRRRINin sensitivity
reported to be preserved in obese subjects (Naslund,

D’ AlBssidck dlur. nTg Clig, Invegtn g3: TRE78, BRA4i dlke akpve stated pharmacologlcal
properties of GLP-1 make it a highly desirable therapeutic agent for the treatment of

type-1I diabetes.



10

15

20

25

30

Bl undell, J.E., Hoist, J.J., Rossner, S., and
Hellstrom P.M, Int. J. Cbhes. Relat. Metab. Di sord.,

W@3008020811, 1999). 10 [0005] In the above-ci tBCI/US2006/020332

studi es a pronounced effect of GLP-1 on gastric
enptyi ng was al so suspected to occur. Gastric enﬁtylng
[0ee4]l t s Aidditjooalty, peeanistadies bivesbewen that infasiomsof slig

e sE et S Al BB A2 S e
s b ARRAL LRI FLACLO! Ratehl 8L Aluagoalng OB ONOX- L

mul’ating B céll neogenesis and may
X Q. &dvgstb B0 lafil 5152(13f19@8;t(&wtewﬂ1eedtl?r£<ﬁokea B@L/IQneWpr byBiddébyand,

PR St SnHendiontiy b W apsetfasten o riconeg Prand@eeligise oot
Afﬁ@ %@ nl@9§ga'i*he % t on PGP LGS and Qat?e‘iyflhgsdeﬁso BRAPported to be
’has 73l so been shown to inhibit gastric acid

resredd inpbéddstbjecty (Wasluld, E. SarkdingaBe King. N., Gotmiakn dén,

Blusaeisg i g b5 Rgvnst. Sagy Hefkitim Bab- bitcl s, Kt Metb.
ﬁ{sgfdeojg,lgm gw@h 20 gastric ulcers. [0006] GP-1is
rmone

an I ncretin , for exanple, an intestinal
joo0spne hﬁ ﬂﬁtaboﬁqmaam&dlmpmnnuhmé dffectf IGLP-$ enigestiion
( Hoi st , Chem , 6:1005- 10& 199 321
fPfflPWgéVaéra%ﬁ@tﬂ%Peé?edtt% QC%}FU Gagls SHEREng Frebl fngpost-prandial
%{1&946 %ﬁaﬂgg?sn Thss A8 6echSho® RLE S gtﬂhtﬁk?ﬂ to%ghﬂﬂe_{tfbntd? ®nsulin
pancreas but also in the endocrine

éecf@ﬂohﬁGDP-l&ﬁn{uﬂ‘e&es the egpriessadn nﬂh@ sranscHptigh fectogpislei-guaienal

eptl de ( r ot ei n) _cont aj ni n O am no, aci ds. rther

Kf pV, L{)‘F %ﬁ@@ﬁng ]t%eog??fleﬁlﬁ ang %F%‘%f?@’nbeo"fn
[ {

A Ay 3 M ot gy o e
Heéxid, 84 AqPridkBe DIRj anmogbmmgﬁabeﬁmagme and Egail I .

U ANEE ST R MO i

seC{etio I(%gte%%eﬂ‘ﬁ&r B c{?ipl&é e}:[),lr'% duc%te #1 P%eq\@#'l%re' 1 (tlllﬂ?stlansen

P! Belsygag ®igfiagsa ) B8:6669T81 1993 ), whithvmalipgdwide protectlon against
honol ogous peptides commonly referred as GLP-1 and
@srioulgers. observed. These two peptides have inportant

4 / /
iob{; ¢ Rae AL eleh ot o e, 3h B orpyope
Wit 8iBed BedMigieed instilin tdeetlonq@lolss, J.J. SCmdMéd Clend. 06:1005-1017,
78- 107 portion of proglucagon. [0007] Present | .
1 9)a s b puasiugh @fgh@ aléwm gsne epgding Rrpglupggosc Jihesszeng &

resented a Sl gl

)éq)r]essraé fl%t (ﬂl glug?] Apééep S. 05 éjangt@agﬁﬁ%lfsgﬁg%lgér rﬁl%{g"ﬁ[;@ L-cells of
eheARkEhal feulosh( Préghicdpas iga ﬁﬁiﬂd@(ﬁ@keﬁnﬂ doheirghg 11 66 8mino acids.
than 5 minutes. Thus there exists a critical need for

Fushogirecsssing efnrpglacagon-resulis de freciensrptien af Hrgducagon, b) an N-

g‘%gﬁlﬁl?i 6@%{&}6’2&% R]fgl tS en ha{l gf)of'ﬁge%é-t%qrgﬁqﬁ%mem commonly

Reeded £§1@Ee Ih @r ?&ﬁ orftt AT IS Gragmbitte§ bonBider&T toitle
di rect ed. osed herein are novel peptides
fohzwgeaﬂy na@:tl@ P ICII féloegh this fregmenddiopresent Tobeily pancaeas apd in the

I alifﬁhggg“g r@lﬁ Splyia §ﬁeolln?espﬂ%§ tﬁgﬁ{e@]@é pﬁro&gé{g g{jy%r"the major
P&ko 14 B4 Enétfefeubithin WA hAAR HoRlb4 peprided Gommony

etirc and
referred as GLP-1 and GLP-2 are observed. These two peptides have important
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rel ated conditions. SUMVARY OF THE | NVENTI ON 15 [ 0009]
The synthetic isolated peptides described herein are

w@eapabt®4of nodul ating the GP-1 receptor, deRCT/EHEI096/020332

as agonists or partial agonists of the GLP-1 receptor.
These synthetic peptides exhibit superior in vivo
eibldgicat gctanticsp Aarsrett dike aratniocacicbseqp@‘rct: ioé &L Pel, athiickeistppesent in

e L
g‘ﬁtﬁh nalkg Bg nflljj Qﬁ@ré@ﬁﬁboﬂv #e ﬁé’é 61’CGIgﬁ lgt?ﬁ@fng@éﬁl%s far

ubcut aneous nary, nasal, buccal sust al ned
pmkamba mgmﬁmﬂt atobders be¢amed e serunahdlfdiss ofesublopléptiies isafuite

t or Jte?%%tt@plgoﬁ% rlg’?s C]réa{sgg%{}gﬁ géff Elffe pglpan | S? lnﬁ%l&tgs Thus

%ﬁ%f’%%ﬁ%ﬁé S SR e e S

ocatagonists, St pmse\xsledtendm)plnmnago@namldprdﬁm.l B iofo thls and other
thlazole ri.n uch as stidine or, thiazolylalanine;
‘g‘?seé A C%’QP%JOWEDEPE)W@“BWS gg?ﬁe‘gm no acid
ptl r
@{O%ngr o Ig é%%éﬂgh%g%g éﬂetn%%@% %ﬁ% @thd;ci’ %@?Ié? 1 ﬁé%é%?rgﬁgdulators
sgudi s or pdﬁﬁalfagaﬁsta,nwhmh gxlaitip sfilarfor sapetionbiohwgieat prbperies of
be replaced with a hydroxyl group or is_ optiona

I
gl%@fli"? pertgle, GLEPH, §ais, usgiuk §q>r th%@ypllorm glabetlc and

alevd (ﬁﬁggonyl (e.g., nethyloxycarbonyl),
aryl oxycar bonyl , aral kyl oxycar bonyl

het erocycl yl oxycar bonyl, -3 WD 2006/127948
PCT/ US2006/ 020332 heteroa Ialki 0X carbonyl
alkylcarbanoyl anDyI

ﬂ?{?ﬂﬂoﬁz S u% ?ﬁx ed% Ef) ace UC} %d’he?éfﬂ LI%Lya%aqpé’ Bf modulating

fet@rPa rryd:@tdrf stﬁhbly ag dgddﬂéti &i phrhkl&lgaﬂilsﬁ of @{eC(GIDPereceptor
Xaal is ogtlonally absent, such that Xaal is des-
ThesecyRERHC BIDUINPSexhahhEIDSFOR # 4y |e§ﬁcapfam¢@amawkmﬁc

%{%ﬁ& efkéiﬁu&%aftgﬁ ?tlﬁﬁglgﬁlg% Ft%?&nd?ang as%agﬂgggéalto%ﬁgg and

Bélidéﬁﬂ{ahyu@feammjbaisﬂfaahéque&‘dli lthlfsgnﬂﬁilglﬂleﬁﬁﬁéhl therapeutic
sel ected fromthe group consisting o

ganghidates- fos uriepeaus auilaopaypyasal byccal aﬁﬁuﬁt@med release
%ﬁnu‘ﬂt | ne, N nethyl-L-Al anine, N nethyl-D Al anine,
pro P ne, (S)-a-nethyl-proline, (L) 10 azetidine
qdm% (®)a fst@bhbudimaeifitet H®jdcamyberEkdribed beretlit Hisolated

and (R)- or (S)- isovaline, and wherein the carbon
acbmepteie ogmp@smgiaweq@@p@mﬁ@mﬁﬂ onal |y substituted

with one or e hal o PSix Xaa3 i s
a naturall?xg$kﬁ6§%ﬁtdﬁ dﬁg%?:%ﬁﬁxgﬁﬁﬁﬁ’g%ﬁa
GRAAR,Si Ng an am no aci d si de chain which contains a

car box lic acid, for exanple aspartic acid or 15
gl ut aft.a iae naturadly@r whnraditallE Agusting dRineRCISAIPIIITSE 20

21%{ olg 05%% eggrggggg ?gafsl lﬁ% cién g?r tﬁ:ﬁé(’%lt a a%r%dw e}ellqn a?nyeof the
carbon atoms of said amino acid are optionally substituted with hydrogen or with one
or more alkyl groups, or with one or more halo groups; wherein the free amino group
of said amino acid may be replaced with a hydroxyl group or is optionally substituted
with hydrogen, alkyl, acyl, benzoyl, alkyloxycarbonyl (e.g., methyloxycarbonyl),
aryloxycarbonyl, aralkyloxycarbonyl, heterocyclyloxycarbonyl,
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Xaad4 is glycine; Xaa5 is a naturally or nonnaturally
occurring amno acid selected fromthe group
waeonsitsoiuhg of (L)-threonine, (L)-allo-threoni PEF/US2006/020332
(L)-serine, (L)-norvaline, (L)- 20 norleucine; and
wherein any of the carbon atons of said am no acid are
lopdroaylityfoxysabehyls alkgdarbambyloaslcerbammyh asdlkgitarbgnoaip.s

PRGN S OB PP L aRRATORAr bon whi ch

j | ' of the side chains of
ﬁ%@é@%ﬁ%&%ﬁgﬁgﬂm HODLS £415u1381;

sal contains an-aromatic or
het er amrwinatinthe ammno group edhgpis @ptionally absent, such that X,,; is des-
al pha- et hyl

HPHA gc#&f 1d§t?efe (?rﬁél@%ﬁig]@ﬁmp% Whllfgl angm the carbon atoms are

wh
FRpLEL *afﬁgda?%%%%?ﬂélgfﬁe%%*ﬁ%@ds are opti onal |y
subst Xipisethatirhiy oonenaturatiyr eccatringlangno agd selaeted from the
wh ,
A R R P e e R
i .
AL AR AL IARRRES VRl CROURLIASRANSY )

S8t (WES d(synot-ﬂlealyhuiehaml(aqmeum) {0)- vﬁiham:ﬂdE(R) or (S)
L-t hreoni ne or L-all o- t hreoni ne; wherein an t he
isav4dion, andowkerein thacatbematpims o€ paid amEnaoasid @waapﬁgnally substituted

stituted h one 0 re al kyl or halo groups; -4
V@ﬁ 28861 1270 k%ﬁ?%ﬁﬁ%ﬁ@gﬁgg§32 Xaa8 is a naturally
or nomNAidl AdtlMa119 O HbfrafiGalRbJRArraRl £nise keidiceghptisi@pah Atino
group consisting of L-serine, L-histidine and

beid sida chajin w@nclv\k@t@nma eprborilicrsidefasfexampls asparboacid obms

S ST PSP Pl YA 14 e G
Bdstiuddd WitR bnd oMt HIR lovouds eHhilbREod’] No aci d

conprising an amno acid Side chain which contains a
car boXykixglyeine, for exanple L-aspartic acid or L-

| ut f. th b
or ' sarus it Al gt Pgnnaﬁﬁlﬂ%%%au%ie b e Bl Al
gfouﬂ%ﬁs@tdgyéf (P)-tthed i) (OLAf-thiddid AL, 1@ @nﬁ@t(ﬂﬁ-ﬁbﬂvmlu:iﬁ (L)-

nonnat ur al occurring am no aci or nul a
oorleutinet md Wﬁemﬁmx ofﬂhezcagaommomszgf seid m@inopgidrere ppidondlly

SI%S’IE[HI‘Led w1th I(:)?lerz gy}n%rel allll(yl groups oi' ﬁa%lo groups;

Xaa6 is a naturally or nonnaturally occurring amino acid comprising an alpha
carbon which is disubstituted; wherein one of the side chains of said amino acid
contains an aromatic or heteroaromatic ring, for example alpha-methyl-phenylalanine,
alpha-methyl-2-fluorophenylalanine, and alpha-methyl-2,6-difluorophenylalanine,
wherein any of the carbon atoms of said amino acid are optionally substituted with
one or more alkyl groups; and wherein any of the carbon atoms of said amino acid are
optionally substituted with one or more halo groups;

X.z7 is a naturally or nonnaturally occurring amino acid comprising an amino
acid side chain which is substituted with a hydroxyl group, for example L-threonine or
L-allo-threonine; wherein any of the carbon atoms of said ami110 acid are optionally

substituted with one or more alkyl or halo groups;

-4 -



1 R3 X3R4 NHFornmula IV wherein R3, R4 and R6 are
each selected fromthe group consisting of hydrogen,
w@bkdogh279¢8 g., nethyl, ethyl), aryl, heterocyclBECT/US2006/020332

het eroaryl, hal ogen, hydroxyl, hydroxyal kyl, cyano,

am no, am noal kyl, carboxyl, carboxyal kyl, al koxy 15

(e. g.X.pxEt haxyyally c&rryohna(cyr,allga)cdamdammw aciligsdecited frend the
car boxam_des,_ al k esters, esters, al kg

o SRR 2ryHe SOPPEIg aRLhaspagaRAc MR Sheor mare of
4 t
Scorfiifeutins 3 &y %%, FagE bl 00 B indt aly

26@/0t BAB4BoRET/ US2006/ 020332 Xaai 1 is a naturally

or nonnaturally occurrin amno acid.of Formula.lla

5111 a, Xusds 3RENTHEECTRERRANTALLY 05CUTLRE pRInORed comprisine gamino

aggi %%%%h gﬁgtan{l% }_fzgdﬁg (1)(% er%ﬁ %W;%ﬂlé {358 8c actd ofL-

glutamic acid; wherein one or more of the carbon atoms of said amino acid is
optionally substituted with one or more alkyl or halo groups;

Xaa10 is a naturally or nonnaturally occurring amino acid of Formula II, III, or

10 IV:

Formula IV

wherein Rs, R4 and R are each selected from the group consisting of
hydrogen, alkyl (e.g., methyl, ethyl), aryl, heterocyclyl, heteroaryl, halogen, hydroxyl,
hydroxyalkyl, cyano, amino, aminoalkyl, carboxyl, carboxyalkyl, alkoxy

15 (e.g.,methoxy), aryloxy, carboxamides, substituted carboxamides, alkyl esters, aryl

esters, alkyl sulfonyl, and aryl sulfonyl;

and

wherein X;, Xz, X3, X4, and X;s are each C or N, with the proviso that at least
one of Xj, X3, X3, X4, and X5 is N;
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wherein the C-term nal carbonyl carbon of said am no
acid is attached to a 5 nitrogen to forma

w@a0oboxaus de (NH2), an al kyl carboxam de ( NHRLPCT/082086/020332

di al kyl car boxam de (NR1R2); wherein each of Rl and R2
is an al kyl or arylal kyl group; wherein R3a, R4a and
R6a aXg)éaz hatsellyor sdndatanily hecugring gninoasidsififogmolka Ia, 1lla,
hé%r.ogen, al kyl (e.g., methyl, ethyl), aryl,
®Het'érocyclyl, heteroaryl, hal ogen, hydroxyl, 10
hydroxyal kyl , cyano, am ng, am noal kyl, &arQoxyl,

car boxyal kyl , al koxy, /amﬂl oxy, carboxani deg 2x,
substituted carboxam al kyl esters, arll §§ters,

al kyl sul fonyl, S\IRaasuI fonyl; [

sel ected fromt oup consisting oflhydrogen;’

nmet hyl , and, R,aNd 15 whereiRy 1,%@ X3, X4, and
X5 are each- N, with the proyjise that at |east

one of Xi, , X3, X4, and X5 is hkl; erein Xaaii is
not an anmino aci® of Fornula Ila wheR Xaaio is an

am no acid oforarladlaa 11, [00111 Fhenulablaral |y or
nonnatural ly occurring amno acid of Fornula Il may

20 further conprise nore_tRan one R3, R4 or R6 groups.
The naturally or nonna /Gr/l ly -6 WD 2006/ 127948

PCT/ US2006/ 020332 _xpc n“ng amno acid of Fornula |1
may further corrplxi'sel nor erRghan one R3, R4 or R6
groups. The nat
acid of FormR

¥3 or nonnaturally occurring am no
%further conpri se nore than one
R3, R4 or R8- . e naturally or nonnaturally
occurring amtmo acid of Fornmula V may further conprise
one or nore R4 or R5 5 groups. [0012] The naturally or
nonnatural Iy oE@UPYRIG amino acid of Formula Ha may

furt hghe@AMRE CSRrRhECABEHY] 0808 sai d¥dindlacidia aBhiched %o a
The naturally or nonnaturally occurring am no acid of

ftrogen o fotrha cabpximide (B¢, emmikyd cahoramitp fNHEnk oR3a,
R4 r . Rea.qr ... The naturally or nonnaturally
8’@@9’?@?@ a@#r{gjlkgg?)d of Formula IVa may 10 further
CONPI ixBBrefPLa8h bIRN AR, B3/ alRADr Afy1dReA gidu@yps. [ 0013]
Xaal o of the first enbodi nent” of Fornmula I, may al so

be a whepouRd, Bf. andBsnakzatl sel@tdromrthegoupeasisting of

TR AR R A e T
bl a8k R NlyahQ)andRsl aBndakAct #6484 ;:Efb@ﬁ'yéﬂaﬁ, KSR aryloxy,

consisti'ng "of © hydroxyl and net hoxy.
carboxamides, substituted carboxamides, alkyl esters, aryl esters, alkyl sulfonyl, and

aryl sulfonyl,

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

wherein X, Xa, X3, X4, and X;s are each C or N, with the proviso that at least
one of X, X3, X3, X4, and X5 is N;

wherein X,a11 1S not an amino acid of Formula IIa when X,,10 is an amino acid
of Formula II
[0011] The naturally or nonnaturally occurring amino acid of Formula Il may

further comprise more than one Rj, R4 or Re groups. The naturally or nonnaturally

-6-
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[0014] Xaal | of the first enbodi nent of Fornula I,
may al so be a conpound of Formula Via: | \ N R3a

woedonk79#8 O Fornula Via 20 wherein, R3a is seP@nUsIH06/020332

fromthe group consisting of nmethyl, ethyl and fl uoro;
and wherein R7 is selected fromthe group consisting
oeturkiyig aogenadd of Fekdyd 11 may WOt 06Gih kA€ 8re than one R3, R4 or R

PCT/ US2006/ 020332 [0015] Xaai, i of the fjrst
oM di e etugpllyrs mepnatuplly RegrrHRg gL a&l(l:%ﬁ%%@ﬁ}f Iy may

la Vila i \ N I
S
det@iting hemigs adi of Bagid Vngay furtber domiprisgene anthoneR hyit Rs

[0016] In another enbodi ment, Xaal is selected from
gPSgr oup consisting of L-H's, DH's, L-NMthyl-His,

Mot U A Thi
(oL i iy S, K Bt ey
farthéridondprida atdre thai bhe R BE ot Ry, @rapey The naturally or nonnaturally
(S)-3-(1Him dazol - 4- yln} -2- 10 hydr oxypr opanoyl
qeeunrivgianiine 2¢f of Hewmguly Mamay {thes FompRseanets than e Rsa, Rea or

SpefSnd THP ekl RE R o SR AR O FE BRI 2 may
fafHr coagitke Wore tHak \whORY.G Rl D&TBY, grdudsg.
nmet hyl oxycar bonyl ), aryl oxycar bonyl

! y
[99E3]ky | Seyc af the Ayst embieginagms of Byl | angstadin e 2 compound of
ete .yl al kyl oxycar bonyl, al kyl car banoyl

é@??%%?ganoyl, 15 ar al kyi car banmoy! ,
het erocycl yl sul fonyl, al kyl sul f oyl ,O&syl sul f onyl ,
aryl al kyl sul fonyl, heteroaryla sul fonyl or

het eroaryl sul fonyl. [0017 Aa7 sel ected fromthe
group consisting of L-Al a

wherein, Rj is selected from the group consisting of alkyl (e.g., methyl, ethyl)
and halogen (e.g., fluoro, chloro) and Rg is selected from the group consisting of
hydroxyl and methoxy.
[0014] X,a11 of the first embodiment of Formula I, may also be a compound of

Formula VIa:

Formula Via

wherein, Rs, is selected from the group consisting of methyl, ethyl and fluoro;

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

-7 -



10

15

20

Ala, N-nethyl-D-Ala, L-Pro, (S)-a-nethyl-L-Pro,
(L)-azetidine (Azt), (S)-a-nethyl- azetidine

W@ 20027828 ) and a- am noi sobutyric (Aib). 20 [ ORABPS2a&®0332

is selected fromthe group consisting of L-Qu, L-Asp,
and L-Ga. [0019] Xaa4 is Gy. [0020] Xaa5 is

[0e153ct eB, i r afitht fiest gmbogdineanef Kirinugp I naly-a¥erbe a coripound of
L-Nva, L-Aoc and L-allo-Thr. -8 WD 2006/ 127948
Foerrladdt6/ 020332 [0021] Xaab i s sel ected fromthe
group consi sting of L-a-M-Phe, L-a-Et-Phe, L-

a- Me- 2-fl uor oPhe, L-a-Me-3-fluoroPhe,

L-a- Me- 2, 3-di -fl uoroPhe, L-a-M-] di - fl uoroPhe,

L- a- Me- Phe( pent a- Fl uor o), apd>X fy; Thr or

L-all o-threonine. 5 [0022] [Xaag§ i s selected fromthe
group consisting of L-Se i s, and L-Asn. [0023]
Xaa9 is L-Asp. [0024] Xahe gws a naturally or
nonnatural 'y occurringNamifo acid of Formula I

[0025] The naturally or ndhnaturally occurring anino
acid of Formula Il is sgleskssHdafromthe group

consi sting of

4-[(4" - nethoxy 2' -ethyl)-phenyl ] phenyl al ani ne; 10

j % Ej 1?12%% ys I'?ét th 'l }1& I&%@%' th?sr@é ﬁ%l:eeﬁ;ﬁ:cﬂﬁ the. %oup consisting
SeHylds ﬁh{@iﬁéﬂg}l nmet hyI ) phenyl ] phenyl al ani ne; 4-(2'-

ethyl enyl) nyl al ani ne;
WoLer - wémhmtgﬂeqm}quph@ﬁyl al anine; 4-[(3',5" -

?‘rl En(et gla 54 P f ﬁ% f1 Hcphe %I al%l%nﬁoﬁlﬁlstm of LHis, D-Hjs, [[(-BI-Methyl-His

EINLWIGt v1-FRY 40K h R G4, ITRAEThIA Rl AALH) ﬁes—é;ﬁn%aﬂibpddssmﬁno-
naturally or nonnatural le%/ occurring am no acid, of

izoiyl Ala) 34(1H-inddzel-4-Fhe’ -methyirappanogh, (Mot dmidapgl-4-yl)-2-

occurrln 0, aci f. Fopmula Il is selected from
O’@’PB(EP%HB@@ @FPH% ‘g?laﬁty )Qand( 4' - et hoxy- 6' -

et hyI *)V?élr%hpﬁla]t&ﬁﬁﬂé’llaﬁhﬁ@%[@ﬁs) is present said terminal amino group is

- met hoxy- 6" - et pyri dyl’] - 4- phenyl al ani ne;
épt[(ﬁal-ly Bubstituted Wlth)h[;ldl@gd:t}, ajkiyg mls}dlbylaath éJenzoyl alkyloxycarbonyl

(@ I@thﬁg?’%‘?ﬁ&? %]alatﬁ) Q%%ﬂ?lg %fggfb 2 20

1
et% cyc%%ox@%y h@teroﬁl%ly#lb%%ﬁr%i %mlk%ngﬁf:l @lceﬂ)amoy ,
Etralk-y(cﬁirbaatdyil,Ih)e]:BymWMQuﬁbﬁylydﬂhY]amilme agylshlfonyl, arylalkylsulfonyl,

thyl ) pyridyl l.al ani ne; XaalO is a
hgpqugﬁqungqlfq{% ARl 81“%'{))5“ X ring amino acid of
| a t hyl-L-
TR oG st frgtle BRMYBHNGR NIOSREINEL, N ety
A1 N-trfeehyBHDD e, G OPY, 63)icRghetiyl-L-Pro, (L)-azetidine (Azt), (S)-0-methyl-
4-[ (4' - met hoxy- 2' -ethyl)phenyl] 3 pyridylal ani ne;
Aze[tlﬁme-(ﬁfelt’lhtﬁ@) and eremmaigobHBEYI(A- pyri dyl al ani ne;

L e o 4%2%@ B et BrdRREe v oy L-op, and L-Gla

iﬁmLhylx r(yl!y] 3-pyridyl al ani ne; and
-et hydr oxy) phenyl ] - 3- pyridyl al ani ne; 30

mﬂl i sXas masblecta:ﬂlfgormthemlpatomlaﬂlmambb&m rLi-he, &riNww L-Aoc
clilci a?lo ,For mula Ha.
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-9 WD 2006/ 127948 PCT/ US2006/ 020332 [0028] The

naturally or nonnaturally occurring am no acid of
womta4d | a is selected fromthe group consiBCT/H2006/020332

4- (2' - met hyl phenyl ) phenyl al ani ne; 4-(2'-

fl uor ophenyl ) phenyl al ani ne; and

[0021]3' , X5 svktcte;dl frqh ey gropb emgsisting of hen-MiaBie, L-i-$t-Rhe, L-

nat urall y

Slenirtuoiphe, 0B opayrolie LM S g BRI eavar -

ﬂ{ﬁo%if}{el ﬂgxﬁfg WQFEIO@%{H“ alllais selected from

group consi

4- [(GXaamEIIh"yhl)erl-am-Ithrdmhil@henyl al anine; 4-[(6'-
yridyl ] phepyl al ani ne;

mp(le éiaaaw S)eleyt PIndyF SBREFAIPE A heSerahidlis.andd-Asn.
lﬁb?ﬁ % )] phenyl alanine; Xaai 1is a

ral 3‘7aor n natural ly occurring am no acid of
[Boz41ul aXl,.Vais a nbfurb P 3OhonblatiralBtdecalring agting acid af Homhdly I1.

occurring amno acid of Fornula IVa is selected from
[10ﬂ§5]g r od ge setvellytqrmgnpaturally occurring amino acid of Formula IT s

e(:ga ggﬁ‘é nyl#@&r}smﬁngxf hi%ﬂ %&H&y&r@z -e‘%ﬁﬁ? phenyl]phenylalanine;
4{([4(3{11055/ 2demt)buén)yp]Pﬁmwdla n@)AL[I(Maﬂhaﬁy—Qemeéh}(l)ﬁlphenyl]

trifluoronethyl phen yl al ani ne;

phepytalagingy/ b ﬁhqw@ pwthﬂ I@nﬂﬂﬁh@éylalaam &52 wher ei n

S0 ol By o 2O R ol loho B RO °

Eﬁfheﬁd her@a]ﬁah@ﬁwmﬁﬁe (ANHBAY @memoxg)pabﬂyl];ﬁﬁnﬁammge[(z

where each of RL and R2 is an al kyl or

@thylkdafhWIOXg)Rh@pyl]Pl{erﬂa]ﬂmen anot her aspect, Xaai is an

7 Xy i BERENS: A RAANF oFf BHRe SRR PPy nuta .
F}O% Thi gze htufd1B; or@foﬂma_thfa@l?{@cbﬂrﬁhg am@ﬁﬁao&ﬂbflpoﬂﬂhﬁa I is

des-am no-t hi azol yl Al a

@qc1a¢ﬁmndwmumcw8)stmgr@ét4ﬂgl ot apthepi-6°-(S) - 3- (1H

O R S VB BRERR s tobp 4 hegetemne
G[PUR’ letryDISS@0L phefislakife;m- Eﬂaléﬁaﬂibﬂl@l)ﬁf'@d&ﬂ]ph%nylalamne 4-[2’-

optional 'y substltuted wi th ydr ogen

azdimsthe)ivyidsdplcnytadanine; @del2¢(4° Zfﬁeth@@hﬁ oxycar bonyl ),

A T g e

w hédy¥d1sahbanmul[3’@ral hylal
Ejet er ocglc yl st]Ff or%l al kyI su[l f(onyIe{‘}dy%\)?ghrisu{ﬁm(?)3 yjalanine;

aryl aKieyd i s amtmgﬂy or nn@n@mmélmcqm@g suliricornjd of)Formula V.

REBA ¢ nartstms et rer i r R ot R AP RATG: oo BFAFA e
%we%dmmtth ﬂb Bsnmhh{g%f a4’ Qn@dha Qeeth l)phenyl] 3.
L- Prol i ne, ( Proli ne, |d|ne Azt)

pﬁ)dmlmanehyu [(étzmtethmmé (nasﬂnz;é}phzm})l] éﬂvdndylalamne 4-(2°-

E’] Noi s%but glgm Al géz -lgeéﬁlpg\%ﬁ)g 6/ 1@@%}%@& 6%3 f=5r .
I'S a%ﬁ% n%%?y% Pl o elmﬁ Y2’ Jefh@‘flﬂ’—hﬁﬂgx Yoh&dydj-3-Xaad

d fromthé group conS|st| ng of
@irydylalanine;

Xaa11 18 a naturally or nonnaturally occurring amino acid of Formula ITa.
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Xaa5 is an am no acid selected fromthe group

consisting of L-Thr, L-Ne, L- 5 Nva, L-Aoc and
wa2@blizThr; Xaab6 is an am no acid sel ected frper/ukm6/020332

group consisting of L-a-Me-Phe, L-a- Et-Phe,

L- a- Me- 2-fl uoroPhe, L-a-Me-3-fl uoroPhe,

[0028]Ve - Th8 ndiurdilywo moRipgurally accuvtn® aringi actd efdrasints, Haisd

Clieth T e B R R CE AT b RS 4
ﬁu&bﬁ&nyﬂﬁﬁpraﬁaamen fnd X3@8, 5"-%1@&@59}{&9@21&%3%@@ eAg N

fromthe group condisting of L
Xaa9 Kgiilis Aﬂptura)ldaa:lr@onmtmaﬂapwmg/ammomnir@ﬁmmlulwﬂla

d | d f h
B £t e SRR 5O el et o i gt crtipga g e
Yot B %51551&@15 a7 G ThARRE Sy AR RAaERE 46"

e group consistin
lﬁléﬂhyl')a thﬂ]Pmﬂﬂabn?l)ﬁp lﬁ)e[fﬁ%’l éthfﬂ?@ﬁbm?d)llpmnylalanine; and 4-[(6’-
(5] en en al anl ne,
th%' 'P%é)HﬁR%mﬁlalaﬁé‘}%zl ) Bhenzl ] |opheﬁyl al ani ne; 4-(2'-
et hyl gh ‘Fﬂﬁ 5?«1&@ d?ln%ﬁha{ffmglllg r?ccurnn%ram%no ac:15d oszoormula IVa.

4-(2' - yl') pheny I ne;
[oogael hy I’I)lﬁlmatmyéllyphen;lhmlmﬁimmecurangi ammo acid of Formula IVa is

sl SO e BQURFPLISERE oho1 (- B RIALER 1 K L

?gé}%%lién'ygg% (§ylaé et h4yq(§ ()Syr gly l‘f[Vp)ﬁheny a%’ gﬁﬂ??'lalamne 4-(4’-

tﬂrrﬂu%rorﬂéthylphdﬂyl) Xrpiidylateding;l angd yir (2d-}tth]y}phemﬂ)}mﬁyﬁkiyllalamﬂie
4-[2"-(6'-ethyl)pyridyl]phenyl al anine; 4-[2'-(6'
met hy?‘)‘byrl dyl ] phenyl al ani ne;

a-[2 wﬁéremf’t € @ trér 1 éa%fcg{ﬁj }férk&lﬂ Sféé]licflérﬁﬂlio_rb%i‘d A aktéchielfo a
25 met hoxy pyri phenyl al ani ne;
ditogén ’(o4forrrmtcbrbmxa1ﬁ1de (NEizbl)&ln)aﬂi%ﬂ catpbtamhide YNHRa omee,;

-[3" - (2 hy d h | al -[3" -(6" -
gi@hw% aﬁiﬂm@\%ﬁ blylw rlffﬁa%g% ﬁhwﬁmraan 4al[f wlqﬁlgﬂgrpup-

| a fromthe group consisting of 4-
%Tfet %}an%ﬁ&ﬁd%é%g’xy) phenyl ] - 3- pyri dyl al ani ne,

4 [ (4% red dietyind acidisbiebiep femy the gaoup%nplyﬁmgdw TolEH )i eTis, L-N-
(4" -met ho -2' - met hyIII) phen ef% i dyl al ani ne;

M_ tpyl-Feg, 3Ny ﬂa}y]l )H.l;glp b}{iélﬂ PeA-ThiazolylAla, des-amino-His,

Sl brR i LSl 5

206427948 RGP ﬁmldmlmﬁy; is a

naturally or. nonnaturally occurring amno acid
sel ecwbgreiry ifmterhanal gnongrounds Bresang said teraniael agine group is

SR maig Sdrib s Fich B Pty lidn oG RSB Rtk Sedifory? (&8

fn%t}?!l@i {tli’)lo 128¥alk§loxycarbonyl, heterocyclylox carbonyl
fybuoroﬂenyl) ntoxy y4[(3 5' y v

heny alanlne and

Uﬂmmﬂmquopwe cyisbeiainee], nilorsimoyorsfi lsabmmayh, s
ﬁ&erocy&olsﬁ%onyl, aﬁ(y?sulif%gylf ! O?Wuhfgnylg r oﬂlﬁiy‘fsu?f%nﬁt ing of 4-

heteroarylalkylsulfonyl or heteroarylsulfonyl;

Xaaz is an amino acid selected from the group consisting of L-Alanine, D-
Alanine, N-methyl-L-Alanine, N-methyl-D-Alanine, L-Proline,(S)-a-methyl-Proline,
(L)-azetidine (Azt), (S)-o-methyl-azetidine (a-Me-Azt) and a-aminoisobutyric (Aib);

-10 -
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[2"-(6"-nmethyl) pyridyl ] phenyl al ani ne;
4-12' - (6" -methyl ) pyridyl] phenyl al anine; 4-[2'-

W@ goosr1eyd ) pyri dyl ] phenyl al ani ne; and PCT/US2006/020332
4-[3"-(6"-ethyl)pyridyl]phenyl al ani ne; 10 wherein
Formula I'Va is an am no acid selected fromthe group
consi Xi,b isganodmidie aid'seleeted Yiophiha )gkéup&-omylsﬂmg/d)ﬂ-ﬁiu e Asp, and

C%%»t fl uorophenyl)-3-pyridyl al anine; 4-[(3",
Ten hyI ) phenyl ] - 3- pyri dyl al ani ne;

U ey .
4 (2 %’ E]sf%n elﬁgpa §1Q§E%§tr%?§ﬁn a@g%ﬁd@% ﬁlg%&e?g 1 |s
not aKaaam dioanainb dcidfselfectedfilom The &rovpeconXiatiddof Is-Tan L-Nle, L-
amno acid__15 of Fornmula Il; wherein. the Cterm nal

Nu#-HoAer 28dLtAle-TE at t ached to a nitrogen to forma

S?QF%?ga oé?glrﬁn8 émd%ﬁlﬁ?lﬁéﬂon{:%%? e eagﬁm&&%& IgE_F@e’ L-o-

EsPle) Lad-R¢-2dtuoasBHeal kyMedB-fluigroPhe d -whe-2i3adixaadr6Pleen dl-a-
Xaall are not both sinultaneously an anmi no acid of

M?r:hﬁ‘ldér HQ{PPIhF anddgadye-dthsdpend Mnts are isol at ed

20 PR AT UL 51 g

ﬂﬁaainmexaall-NHz No. 1. HAlb EGT L-a-Me-Phe(2- T S

D Bi p&ﬁ Me) 4-(2' Fl uoro) pyridyl) Phenyl al anin e- NH2

» iaTianying agidpelepted dipm thegroymqpeiting of kyiSepady His, and
%_— " Fluoro) pyridyl)Phenylalanin e-NH2 3. HADbE
-a-Me-Phe(2- T S DBip(2 -0Bu) 4-(2' Fluoro)

pyridxlaa);%Eﬂwpal anin e-NH2 4. HAIb EGT

L- a- Phe(2 TS DBip(2- I\/E) 4- (4" Fl uoro0)

pyrid )ﬂﬁmﬁ%)h@frponéam Y OSCUrpngaEIEo @ﬁrselected from the

%’ergS?%D% yI a m&?ﬁ&l &(lﬁg&ﬁ% Iﬁﬂﬁval:@lg

IEI a- I\/%E’fe&( Eorlrr;'ﬁllﬁlﬁk ?i ﬁﬁ%ﬁ-aﬁﬁ% d’éiwé‘_téd&‘rom ﬂﬁ* l_%zréul( %nsi/s\gng of 4-
uor o r enyl al anin e- -

bobey b4 b bk Db ORG: SH DR kAR 2 xaa? Xaa3
éﬁ%pﬁé%@ﬁpﬁ%@?almz 42%@— éﬁgygy—ﬁ&e&ﬁﬁ%ﬁéﬁyl]%nylalamne, 4-(2’-

ethylphenyl)phenylalanine; 4-(2’-methylphenyl)phenylalanine; 4-[(3°,5°-

dimethyl)phenyl]phenylalanine, and 4-[(3’,4’-dimethoxy) phenyl] phenylalanine;

wherein Formula III is an amino acid selected from the group consisting of 4-
[2°-(4’-methoxy-6’-ethyl)pyridyl]phenylalanine; 4-[2°-(4’-methoxy-6’-
methyl)pyridyl]-4-phenylalanine; 4-[2’-(6’-ethyl)pyridyljphenylalanine; 4-[2°-(6-
methyl)pyridyl]phenylalanine; 4-[2°-(3°,5’-dimethyl)pyridylJphenylalanine; 4-[2’-(4’-
methoxy-6’-ethyl)pyridylphenylalanine; 4-[3’-(4’-methoxy-6’-
methyl)pyridyl]phenylalanine; 4-[3’-(2’-ethyl)pyridyl]phenylalanine; and 4-[3’-(6’-
methyl)pyridyl)phenylalanine;

wherein Formula IV is an amino acid selected from the group consisting of 4-
[(2’-ethyl-4’-hydroxy)phenyl]-3-pyridylalanine, 4-[(4’-methoxy-2’-ethyl)phenyl]-3-
pyridylalanine; 4-[(4’-methoxy-2’-methyl)phenyl]-3-pyridylalanine; 4-(2°-
ethylphenyl)-3-pyridylalanine; 4-(2’-methylphenyl)-3-pyridylalanine; and 4-[(3°,5°-
dimethyl)phenyl]-3-pyridylalanine;

211 -
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No. 7. HAb E

G -Me-Phe(2- TS D
4-(2' - Et hyl phenyl
8.

T L-
) - 3- Blp(2‘-l\/|9)-NH2 Fl uor o)

HA b EGT L-a-M-Phe(2- ACBUS2006/020332
4-[(2' -Ethyl-4"- Bip(2' -M)-NH2 Fl uoro)

met hoxy) phenyl ]-3- dlalanine 9. HAIb EGT

L- a- MedPhe(2- T S D Bip(2'-Et-4'-0w)

ﬁ| ,s_\lzgiag? ‘é %n{hrlr;ﬂ&@)r A u%ﬁao%f%c(cgﬁnr:g l aI ani ns%lecg\l Hrom e
gé?lﬁizc Q%ﬁ.gé/ hiRRRWeids o?tF%ﬁr?tul@s ﬁh III§ 2 | al ani ne-

Des- -a- Me-Phe(2- TS D
Bi p( %h&tlnﬁonﬁmb)ﬂaéhs o amfmn etwl :ﬁfﬂmlqd fromuite giolp gewsjsting of 4-

& BLlvighsmaohensiaanisie (- RsroneR)p it eepd #1055

al anine- H's Fluoro) NH2 13. H
‘ﬁﬁ%ﬁ@)@%{@%—%{mﬂﬁz T S D 4-(2' - et hyl phenyl ) - 3-
4 ( 2' wivetinyHopdnelayillh iFruoniop amyﬂrsal&yﬂed Ifiomi the group consisting of 4-

E [r'nd%ll p}ﬁ?dé(}ilymnygﬁalﬂnf( £~I_H|\7€% tgﬁmgyﬁmﬁ@a@m&e 4-[2°-
@*@&“ﬁ%@%ﬁ%ﬁ%@ﬁﬁ%ﬁ%' & é@eeﬂl@ﬂ*%%&ylﬁmﬁ A

Fl uorwherdiatHoyiimyiMady hr) jnoine acidl debdceadi firem Khd2grddp comstitibg of 4-
@ﬁe(eﬁlyémmnynﬁewm%w% érgz] bﬁ%ropb?rubr %*pgfﬂdﬁalamne 4375

N lani
QPRSI g S b R A R 2 e anines and
4-(&- dﬂkjapheh&l) 3=bﬁ|1dy1£a1ﬁ1é§ L-a-Me- T S D
Bip(2'-Et-4 -QOve) 4- 3Phe§?

Pyr | d‘a&vp%nﬁ BOtAR angipg aFidy formikg Ba when Xpyigdsgn @mnoracid
ﬁfadrﬁﬁa e(2- TSDBip(2-Et-4-0Ow) 4-[3-(4-M, 6
uoros )pyridyl)]

wherein the C-terminal carbonyl carbon is attached to a nitrogen to form a

carboxamide (NH,), an alkyl carboxamide (NHR;), or a dialkylcarboxamide (NR;R»),

where each of R and R; is an alkyl or arylalkyl group; and

wherein X.a10 and X,a1; are not both simultaneously an amino acid of Formula
1.
[0032] Other embodiments are isolated polypeptides selected from the group

consisting of:

SEQID [Xaar |Xemr [Xaas [Xast [Xaas |XKass Xaz7 |Xaas |Xaao [Xaa10 Xaa11-NH,
No.
1. H Aib |E G |T L-0-Me-Phe(2- |T S D |Bip(2’-Me) 4-(2-
Fluoro) pyridyl)Phenylalanin
e-NHz
2. H Aib |E G |T L-o-Me-Phe(2- |T S D |Bip(3’,5’-di-Me) 4-(2-
Fluoro) pyridyl)Phenylalanin
. e—NHz
3. H Aib |E G |T L-0-Me-Phe(2- |T S D |Bip(2’-OBu) 4-(2-
Fluoro) pyridyl)Phenylalanin
e-NH»
4, H Aib |E G |T L-o-Me-Phe(2- |T S D |Bip(2’-Me) 4-(4°-
Fluoro) pyridyl)Phenylalanin
e-NHz
5. H Aib |E G |T L-a-Me-Phe(2- |T S D |Bip(2’-Cl 4-(4-
Fluoro) pyridyl)Phenylalanin
C-NHZ
6. H Aib [E G |T L-o-Me-Phe(2- (T S D  [Bip(2’-methoxy-5-iso- |[4-(4’-
Fluoro) propyl) pyridyl)Phenylalanin
e-NHz

-12 -




phenyl al anine-NH2 20. HAIb EGT L-a-Me- T S D
-Me)-NH2 Phe(2, 6-di -

4-13-(4

- Met hyl ) pyridyl)]
W@ b@agtakani ne Fl uor o)

Bi p(2'

21. HA b E GT L-a- MePEITESD06/T120332

SDA4-[(4-Me-6-Ove)-3- Bip(2 -M)-NH Fluoro) id 1
hen lalanine 22. HAb EGT l-a-M- T SD
IS\IBQIP X -1 M- (G- @v’Ea(aasﬂ.Xms Bi p( 2' XalypYoss (R4 XaﬂPhe( 2, 6- di {XeaurNH:
Pnlr r~|\:| 1l Al allaonil o Lo Yo 11 &+ A A
727 b OTE, e, T, s Phe ] "4"&’ Eth ‘rhenl -3- = |Bip(2"*Me)-NH.
T sI'D Bip([ -[Be |4 - Fhhel> £d # & Eyiphenyl)3. ™ [BHEHO-N,
8] Z(U JHH) Myes 1 [donyl J[phei-oi-mar 97 s/l b ampHaenik? 24 |Bidd - M-
E G T I-a-Ve-|Phe(2-"P5 D Bi p(2' | Et {2reomey
Ninfa M AN 1 o . ,|pyridylalapin
PP ‘éﬁb "7]'9' Hge)TH H&’MWhe(i £op H B MEdLR ~Gio) 4-(2’-Methylphenyl)-
L a{ Me- Phe( 2- TIS D:lleop( 2' -iEt 114" - 3) 3-pyridylalanine-
Rlp 3- Quin np)_ Eluoro NHR2 26 1H ‘!? E CNIT L‘TH?. — 5
9. 1A G S ip(2°-Et-4’-OMe) -(2’-Methylphenyl)-
P‘_ a-%_ ﬁhe@z_ T g Dll;hgﬁdb& Et -4 :]b\/b% . 3-pyridylalanine-
Bi p(6- Qui nplijne)|- Rkweyo) NH2| 27. HAb EGT [NH
iL- allve-|PhefE2- 6T |5 OLBM l(hgz- Et [ JOVEBrCBREE®EQi 1 pheny)-
Fludfl NH2| 28, |H ATE™ L-|a- Me- Phe(2- T S Dig 'Py“m il
1Bl P(pés--|kb - B - [QVE[r 4Ae-f-e-( b I-ir uas O)D OVl mlys} ) prle(mydethylphenyl)-
al amitag- NHZ  29.| H [Bie®&-E G |T LU- a4 Me Phe( 2- TS D"'Pyﬂdylalanme'
Bi-p a B M 4Ef®)ﬁ§ H-tgE o5 vt Im&ﬂ3'uy4£ﬂkﬁﬂh )
13, - -2’ enyl)-
n | al?_anl net NH 36. % G|T L- a-;&m % 2) ﬁ)yﬂaylalanl;ne-y
Bi p(2'-[Et-4' - Ove 4-('2' Fll ra) rvrld\/l\nhpn\/l nIEiHain
16N A1 3[Pwdc20B6/ [ 4: &) Bsz%oe? fypheny) BSEC%]%%:ZE?D_
Xaal| Xda2 KaaB Xaadlmd il5" Xala6 [Xaa7 Xaab Xaa9 Xaa
aalli- NM2 No. |G 3[I. |Deste-PrAp-biTE |6 TP L-{Bip@AEL4+-ME D ;1/}[3}1@; .
s L _ |Bluoro ' et idy! e
4-(2' - et hy| pheny] ) - §ll 4- (2 - Mgt hyl phenyl ) - NH2- |0 o,
& IU\H:, OAlT g P T @Y gj_a_m[eu e lo- PYT TIHYI|Bih@ABI4ASNMe) HIl S4-{3-¢-
Fl uagro)| NH2 3R. H. [iebsE G [T L- a-|Me- Phe(2 T S [MaAwRpHidyDiphe
Bin(i?2' - ) 1 NHDP [T N 1 l itna lhan AN nylalanine-NH,
17. Y& [AB7 [E ]G [T |L-o-Me-Phe(2- AHge e Blp(ﬁ*-'Et -()M'e? 4-(3-
Fluoro) Pyridazyl)phenylalan
ine-NHy
18. H |Ab |[E |G |T |L-o-Me- T |S D |Bip(2>-Et4’-OMe) 4-(3-
Phe(2,6-di- Pyridazyl)phenylalan
Fluoro) ine~-NH;
19. H Aib |E G T L-a~-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-{3-(4-Me,6-
Fluoro) OMe)pyridyl)]
phenylalanine-NH»
20, |H |Ab |[E |G |T [L-oMe T |S D |4[3-(4-Methylpyridyl)] |Bip(2’-Me)-NH,
Phe(2,6-di- phenylalanine
Fluoro)
21. H Aib |E G T L-a-Me-Phe(2- |T S D 4-[(4-Me-6’-OMe)-3-  |Bip(2’-Me)-NH;
Fluoro) pyridyl]phenylalanine
22. H Aib [E G T L-a-Me- T S D 4-[(4>-Me-6’-OMe)-3-  |Bip(2’-Me)-NHz
Phe(2,6-di- pyridyljphenylalanine
Fluoro)
23. H Aib |E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-
Phe(2,6-di- [2(1H)Pyridonyl]phe
Fluoro) nylalanine-NHj
2. |d_ |ab |[E |G |T |L-o-MePhe2- |T |S |D [Bip(2’-Et-4’-OMe) Bip(8-Quinoline)-
Fluoro) NHz
25.  |H |Ab |[E |G |T |L-oMePhe@- |T |S |D |Bip(2’-Et-4’-OMe) Bip(3-Quinoline)-
Fluoro) NH,
26. H Aib |E G |T L-o-Me-Phe(2- [T S D |Bip(2’-Et-4’-OMe) Bip(6-Quinoline)-
Fluoro) NH,
27. H Aib |E G T L-o-Me-Phe(2- T S D  |Bip(2’-Et-4’-OMe) Bip(5-Quinoline)-
Fluoro) NH;
28, |H _|aib |[E |G |T |L-o-MePhe2- |T |S |D [Bip(2’-Et-4’-OMe) 4-(3-(6-
Fluoro) OMe)pyridyl)phenyl
alanine-NHp
29. |H |ab |[E |G |T |L-o-MePhe- |T |S |D [Bip(2’-Et-4’-OMe) 4-(3-2-
Fluoro) Methoxy)pyridyl)phe
nylalanine-NHz
30.  |H |ab |[E |G |T [|L-o-MePhe>- [T |S |D [Bip(2™-Et-4’-OMe) 4-(3"-
Fluoro) pyridyl)phenylalanin
e-NH,
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33. HAIb EGT L-a-Me-Phe(2- T S D 4-[3-(2' -

Bip(2'-Me)-NH2 Fluoro) Owe)pyridyl]phenylalani ne
w@Ze06it2BidH E G T L-a-Me-Phe(2- T S D 4-(6- PCT/US2006/020332
Bi p(2'-Me)-NH2 Fluoro) uinoline hen lalanine 35. H
Alb EGT l-a-Me-Phe(2- TS DA-(4' - Bip(2 -MNe)-NH2
SIEQEPC?QG) X ) Ml [Bheani ne [36. X+ Nﬂ @ G T Xaat1-NH
| W% I [a) xI Y | LD [l | L DL A A=) 1
bes- fam- Ve Jg' IT "‘L'(TME- \l? ¢ “'AJ Zthylphen -3- 4-(2°-Methylphenyl)-
Elucm@) 3|met1yl soazedie) ] phen Pal @%@Mﬁ; ; yibtanine- ‘
T |Es al Med Ph 3(2- TFIQII\%[L Bi I 2' - Ftl-4')- (]\/h\ 4- {? F]\Hﬂmr n)
i ~0-Mg-Phe( = p(2’ve)-NHz
36[‘ ! fEUO?A_B;n'Pﬁ hﬂ pﬁ?,,n 11}01'0;-5 ___% Xr ﬁdy],)al éu olﬂe%phem"\!xlamne % -M
H O E Gab g aidveRrP X Phd-OTD [BI PO2Z [2E-4 - OVE] [Bip(2-Me)NH;
4-(2-met hyll -5 F uoﬁ@ﬁ)fluorophenyl)Ommmek®Muwnne-NH2
3Q9' ilil ’AAEI% & CGT LMQ E;xh§(2r -g “DD ?lsp( 2—E—4 B'%vl'le})NH
. ~a-Me-Phe(Z- ip(2°-Me)-NH,
B ( 4" Fl {ior (;E) ret han@l O(ny phe nyl umghne)phgylalanme ’
sal dal nesdNHZ 4D, [TH [Bleste-Phe@s sa-vVe-Pae T S D Bip(2’-Me)-NH;
Bi p( 2' _Et-4' - O\Ve)  4\Figom) hl\ t .y! hanyl fyridyDphenylalanine
3. pyF! df‘l‘b'aIEaanne-T Nl’ﬂém ECHA B BG ﬁj iy Xmenme?%@ M
S DBip(2' {Et) 4t (2} -Methyl phenyl)) - EMMﬂro)
B- pyFli ditali@aniher” NERMEReCHTA § BPG RPEEL--8MMe- Af@( 2-
A . 1 1 T1 |unu)me en
T S|DB|p(2 -Et-# - 4-(p -Methyl|phenyl)- FI ufk: dylaggjne_y
3-pyridyl allanine; NH2 43. HA b H G[T L-a- M- Phet-
B D |Bi p(& -Et {@" T ;)‘"NH'PT[E((’-'Z T gs, | -|BER3EA- M or o '(2'31°;11Y1'15'3
pyrildyl | phenyl al bord_NH2| 44| H Ailb E G T L-a- -gilﬂLNm
. D Bl pladh =T {& MEPe@ 1( Z[s- (_EIN- Bip' e 0Mds) 6- Ok-¢4-
Me) pyri dyl Jiphenyl| al Fud) uor o) ahi ne- NH2 45. H Albmﬁ?@mFMWM
3 1 nyl)-3-
L-a-Me-|T $ D|Bip(2-C) 4-(2 -thh | phenyl ) - ovridylalanine NH,
40. H |ab |[E |G |T |L«-MePhe [T |S Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
3-pyridylalanine-
NH,
41. H |Ab |[E |G |T |L-o-MePhe(2- |T |S |D |Bip(2-ED) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH,
42. H |Aib |[E |G |Nle |L-o-Me-Phe(2- |T |[S |D |Bip(2’-Et-4>-OMe) 4-(2° -Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH»
43. H Aib |E G T L-a-Me-Phe(2- |T S D Bip(2°’-Et-4’-OMe) 4-[(2’-Ci, 4°-CF3)-
Fluoro) 3-
pyridyl]phenylalanin
C-NHZ
44. H Aib |E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-[3°-(2’~-CN-6"-
Phe(2,6-di- Me)pyridyl]phenylal
Fluoro) anine-NH»
45. H |Aib |[E |G [T [L-oMe- T s |D [Bip@-Ch 4-(2° Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-
Fluoro) NH,
46. H |Ab |E |G |T |L-a-Me- T |S |D |Bip(2’4-di-OMe) 4.2’ Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-
Fluoro) NH,
47. H |ab |[E |G |T [L-oMe- T |s D |43 4-(2°-Methylphenyl)-
Phe(2,6-di- pyridyl)phenylalanine 3-pyridylalanine-~
Fluoro) NH,
4s. H |Ab |E |G |T |[L-a-Me- T IS |p |[4@- 4-(2° Methylphenyl)-
Phe(2,6-di- pyridyl)phenylalanine 3-pyridylalanine-
Fluoro) NH,
49. H Aib (E G T L-a-Me- T S D Bip(2’-Me-3’-F) 4-(2’-Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-
Fluoro) NH,
50. H |aib |[E |G |T [L-w-MePhe2- |T |S |D |[Bip2-F) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH,
51. H |aib |[E |G [T [L-a-Me- T IS |p [pB-@-Cl6- 4-(2° Methylphenyl)-
Phe(2,6-di- CF3)pyridyl]phenylalani (3-pyridylalanine-
Fluoro) ne NH;
52. H Aib {E G |T L-o-Me- T S D  |4-(2’-ethylphenyl)-3- Bip(2’-Cl)-NH,
Phe(2,6-di- pyridylalanine
Fluoro)
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Phe( 2, 6-di -
TL-a-Me- T SD
wWEPh@6/2271048li -

3- pyr |dylalaning-

Bi p(2',
3- pyrldylalanlne-
TL-a-Me- TSDA4(3- 4-(2

-Ove) 4-(2'

Fluoro NH2 46. HA Db E G
- Met hyl phenyl ) -
Fl uoro NH2 47. PCRUB0BG/R0332
- Met hyl phenyl ) -

_Phe(2, 6-di - pyridyl)phenyl al ani ne 3-pyridyl al anj ne-
SR DGO (K2 48 [XeuHXA [BsE G T |KergXalWBXew X8 D 4- (4" - [KaouNH:
Ng. (:2' I\bthﬂ pGen,f‘!) Dhc(z,ﬁ pa H n] 4inl 10 h IJ:L p v‘lbﬂ
*3-pyfi dfPal"an|nel Aifidie NHD 49, IEI § ylﬁff S TR
S DIBip(2 {Met3 +F) Flébror 2' - Net hyl | hernvl )- Phe(2 i -
58-pyi | dybafian(melHLEYrGNHE 50, [ AP BAP |C Nelbime:
. \ ne-
L-a]Me-Phe(2-| T 5 O™BPb(2' -[F) [4- (2' {Met hyl phenyI[R ™"
sETUQE O) [a3- [y T |AdY[ral larMae- 571 .0 H|Arbthiphdo)F- L -|{BipdvB-di-Me)-
T S|D 4-[3]- (P - CL-@e@sd- (2 - Net hyl phigie NH;
Dhaflo £ OFE2 b IFlUOTO) ¢ Lyl P PN AR .
SF:HC\ﬁ., uAI\.gu el oAl YL PeRyT ST apT TRe R hIEET UHPE"
| uaro ne NH2 52 HPh@(IZ baE G T |L- 4d- MVBpyrid}ialdi pyridazyl)phenylalan
4- (A - et hyl ph 3ny;I) - [BlworoRj n( 2' - Q) =INH2 __Phe(2, 6-di ine-NH;
5 : ib ¥ e- 7 1-4>-OMe) 4-(2’-ethylphenyl)-3-
pyri ’fﬂxlﬁé‘fﬂarﬁ n€ " Fl ugfids VD 2D0aP 127Y4E eoridialane
sECTTIIPSZABON 2R 3% D'«;Me-l D Xaal |s XdaZ |X@ainylpkadyd- Xdes-(2’-Cl-6’-
Xaaf Xap7 Xaa8 Xpa9orMagfio Xaat|l- NH2 [ModvlelanB3. H AFHpgdyphenyla
T | ig_ N T Sip 4 (:Bluoro)\t h‘y’l ah gy|}) A lanine-NHap
59.. , ! M4~ hyl henyl)-3-  |4-[3°-(2’-CN-6’-
%|p(§ Ch-F - FQPmé%@(Z, -dr - pyryay ahani ne |Meypyridyliphenylal
Fludro)| 54. H Alb Fud® Nva || - -l\/h-PkP(j?- T S D |enine-NH,
Bi p(|2' - Pi>- 45 - MVe)T 4LE t Byl PheRy! 3} F Bip(2’-Ch-NFz
. . . E 1 %L glpamn
3- pyri dyl aljanine NH lug,é% HADbEBG )lf_yny}% % s D
A- (k- ey lphenylr) - B-o-MBi p( 3|T, 5s- dip- Nep-“Phe( 2 ; 6 - [Bip(3’-Cl-4"-F)-NH,
pyrijdyl al ai ne NH2 1;1!5 ﬁré)‘r 0)| 56, H A M")IE“%]PT"YE"‘R Me- T
A [ D! + L 1 [l £ ol 1
® D (n o Ty PIETTN Io Me O 42| 3p- h’[je('eé -0 = [BpG.5-di-Me)-
pyrildyl al ani ne pyri peeyti) phenyl al jan MBbytiglpgenialaen (NEH2
Fluoro) e
63. H |ab |[E [G6 [T |L-oMe T |S 4[3°-(4’- Bip(2’-Me-4’-OMe)-
Phe(2,6-di- Me)pyridyl]phenylalanin |NH>
Fluoro) e
64. H |ab [E |G |T |L-oMe- T |s [p [4[3-@&- Bip(2"-Me-3°-F)-
Phe(2,6-di- Me)pyridyl]phenylalanin [NH>
Fluoro) e
65. H Aib |E G |T L-o-Me- T S D 4-[37-(4’- Bip(2’-F)-NH,
Phe(2,6-di- Me)pyridyllphenylalanin
Fluoro) e
66. d  |ab |[E |G |T |L-o-Me- T |S |D [|4[(d-Me-6-OMe)-3- |Bip(2’-CI)-NH:
Phe(2,6-di- pyridyl]phenylalanine
Fluoro)
67. H |ab [E [G [T [L-oMe T |S |D [|4[(#-Me6-OMe)3- |Bip(3’,4’-di-OMe)-
Phe(2,6-di- pyridyllphenylalanine  |NH;
Fluoro)
68. H Aib JE G |T L-o-Me- T S D 4-[(4’-Me-6’-OMe)-3-  |4-(2’-
Phe(2,6-di- pyridyl]phenylalanine  {pyridyl)phenylalanin
Fluoro) e-NH»
69. H |[Ab |[E |G |T |L-o-Me- T |S |D [4](4"Me-6-OMe)3- |Bip(2’-Me-4>-OMe)-
Phe(2,6-di- pyridyljphenylalanine  |NH
Fluoro)
70. H Aib [E G |T L-o-Me- T S D 4-[(4’-Me-6’-OMe)-3-  |4-(2’-Methylphenyl)-
Phe(2,6-di- pyridyliphenylalanine 3-pyridylalanine-
Fluoro) NH,
71. H |ab [E |G |T |L-u-Me- T |S |[D |Bip@-Ep 4-(2’-ethylphenyl)-3-
Phe(2,6-di- pyridylalanine-NHz
Fluoro)
72. H |[Ab [E |G |T |L-o-Me- T |S |[D [4[37-@4- 4-(2°-Methylphenyl)-
Phe(2,6-di- Methyl)pyridyllphenylala |3-pyridylalanine-
Fluoro) nine NH,
73. H |[ab [E |G |T |L-o-Me- T |S |[D |Bip(2-Et-4>-OMe) 4-(4 -pyridyl)-
Phe(2,6-di- phenylalanine-NH;
Fluoro)
74, H |ab [E |G |T |LoMePhe( |T |S |D |Bip(2-Et-4-OMe) 4-(3’-
) Fluoro) quinoline)phenylalan
ine-NH»
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57. HAIb EGT L-a-Me-Phe(2- T S D Bip(2'

- Et-4'

_Q\/E)

4-(2' -ethyl phenyl)-3- Fluoro pyridylalanine-NH2 58. H
WORWE2TB48T L-a-Me- T S D 4-(2' -ethyl phenyl) - 3-PCT/US2006/020332

4-[3"-(2'-Cl-6' Phe(2,6-di- pyridylalanine
_CE3) pyridyl]phenyla Fluoro) lanine-NH2 59. HADbE G
;chrlzim Ne= [KesGXEd Haas(&as et hylbh@hdyl&w 3133104 [3' (2' ’@N—N@!
_Eho P H rralchisdianl At o PECUT = |
7.. ._,\.\,.-E -uTujl 15 pguyﬁu: PE U.I 3 T U
Bip(2' -|Cl)r NH2 Bhe(l2, "6~ di - I\/b) pyii dy I.J_ohenvl aI arwlnamne-NHz
%1 udt o)A B1. [GH [Ai HU-EM@h- ([T a M D T[BECPA-qMg - ( frphemis-

Di 4 N rVI A \__Iny 1~ Fluoma) T pyridylalanine-NH,
7T P o 1G) L-a-Mé'ﬁY-, P-Ud = D |Bip(2-Et-4’-OMe) 4-(3,5"-

Me) pyr i dyI phieny|l al fa®ion Flluoro) |[e 62. HA b E (Biribihylpheny))-3-
| - a4 Me- : S D.4- T'T?' -(4' - Bi (E' L S | I\IE\ Dh 9( :_’yrb:iyla,lalnine-NHz
Re) p¥r i ﬂ%’/l |Epr[1fny| al hmdﬁph'f\ﬁ—ﬂ Flitiond eBlpéz3 POV B ;‘1‘;’;35‘3
L- a{ Me- T_ S - 3'f- (4 Bilp(2' - Me-4' - Owe) - pyridylalanine-NH,
Phe(i2, gadi E M) pfr i [ByMipreny| af an? n |BeRER- st o) 384

HA|b EGT Lta-Me-™5 D 4-[3 -(4'{ Bip(2 - ' e ’;;Q;ﬁ;f;g”'
Phe(2, §-dit Me)pyrildyl] phenyl al ani n|NH2 FlI uoro)
s Allb BAG [E LiGa- [Ve- |[LFMSPhER-4T[ 38 - (3" {Bifdy B 20MeF) - I\H% -ethy;—4’-1
Phe(2, 8- di } M) pyri @] phenyl gl afin| Fluoro) e &Bibhients
A 05 Gal & afVElT  TLoMbbrdz-[ [ 4 |s VBB G [BifdVE)4-QMe) 4-(2”-Methylphenyl)-
Bi p(@id=|Cl ) 1 NHR2  Phelfi®rob- di -| pyri dyl Jjphenyl al ani rygpyridylalanine-
Flucﬁ;’;glG?. HADb EIGT L-a-|Me-| T|S D N
BT (g - &~ (Ve SToheie@ x4 |s Ol DOIVEZ;(T-EW@«@@;: 6|0
pyrildyl{ pheny| al gni jserxNH2 Hl uqgr o) . H A| b E (Forﬂ)thlenylalanine-
L-a-Me-1 T S DI 4-L (A - Mo 6 —ONVE)
&5 Ia ]Aib E G T\ . [L-o-Me-Phe(2- [T, 18, ] Bi T-Et—4’-OM'eE\ 25 2’[(5‘{3 -

yrildyl ['phényl[al gni pe,pyri d_gl )lphgnylfal ani n | UQtidhbxy)phenyljthic
e-NH2 69. HAIb EFEGT |l-a-Me- T S D nylalanine-NH,

- v - T_ @ ITNRES A' D in2-E 124(5-(3",5°di-
Y- [ (| M- (7 - OVEJ™- 3 Flm;tgilﬁf? VS 4'|P VBN EBHR(D, 6 g@ghyl)phenyum
pyrildyl | phenyl al ani p H2 Fl ugr o) Jlalanine-NH;
85. H |Ab |E |G |T |L-e-MePhe(2- [T [8 [D [Bip(2’-Et-4’-OMe) 2{(-(37-CL,5-

Fluoro) F)phenyl]thienylalan
ine-NH;

86. H |Ab |E |G |T |L-o-MePhe2- [T [S [D [Bip(2’-Et+-4-OMe) 4-(3’-

Fluoro) Isopropoxyphenyl)-
3-pyridylalanine-
NH»

87. H |ab |[E |G |T |L«-MePhe(2- [T |S [D [Bip(2-Et-4’-OMe) 4-(2’-Methyl, 5°-

Fluoro) Fluoro)phenyl)-3-
pyridylalanine-NHz

88. H |ab |[E |G |T |[Lo-MePhe(- [T [S |D |Bip(2’-Et-4’-OMe) 4-(2’-

Fluoro) Isopropoxyphenyl)-
3-pyridylalanine-
NIH;

89. H |ab |[E |G |T |L-e-MePhe(2- [T [S |D |Bip(2’-Et-4’-OMe) 3-(4-

Fluoro) Br)pyridylalanine-

NH,
90. H |ab |[E |G |T |L-o-MePhe(2- [T |[S |D |Bip(2’-Et-4’-OMe) 4-(4>-

Fluoro) Methoxyphenyl)-3-

pyridylalanine-NH,
ol. H |aib |[E |G |T [|L-a-MePhe(2- [T [S |D |Bip(2-E-4’-OMe) 4-(2°-Methyl, 4°-

Fluoro) Fluoro)phenyl)-3-

pyridylalanine-NHz
92. H Aib |E G |T L-o-Me-Phe(2- |T S D [Bip(2’-Et) 4-(2’-Methylphenyl)-

Fluoro) 3-pyridylalanine-

NH,
93. H |ab |[E |G |T [L-o-MePhe(2- [T [S (D |[Bip(2’-Et-4-OMe) 4-(2’-

Fluoro) Trifluoromethoxyphe
nyl)-3-
pyridylalanine-NH,

o4, H |Ab |[E |G [T [L-o-MePhe(2- [T |$ |D [Bip(2’-Et-4’-OMe) 4-(4’-

Fluoro) Trifluoromethoxyphe
nyl)-3-
pyridylalanine-NHa

95. H |aib |[E |G |T [L-e-MePhe(2- [T S |D |Bip(2-Et-4’-OMe) 3-pyridylalanine-

Fluoro) NH,
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70. HAIb EGT L-a-Me- T SD4-[(4
- Met hyl phenyl ) -
w@2qgn2eys al ani ne-

4-

2|

Phe( 2,

6-di -

- Me-6' - O\Ve) -

3-

pyri dyl ] phenyl al ani ne

Fluoro NH2 71. H Aib E G T RCHUM®O6/T20332

S DBip(2-Et) 4-(2 -ethyl phenyl)-3- Phe(2,6-di-
pyridylalanine-NH2 Fluoro) 7 HAbEGT Il-a-M-_T
SQDW[&&-M' Xoufofs Fos VBT Dy [[6RY [P [MRhe( 2, 6- di - Xean-NH
Ao oA A N A A VR L
H2 |'73. . b E o)l T D Bi p{ )phenyl)-3-
4-(4' -gyridyl)) - Phe(2 6-di -| phenyl al ani ne- NH? mynq‘lﬂeﬂamne-NHz
74, [H Abb E GST [[- ghttie®ii((2- (7 9 D[Bplie 08D - 4'|-ERfEfyenend-
(D . fluoro) ) . 3-p anine-
4-(3 | uoro)| qui nal'i ne) phenyljal an |ine-NH2 - 1%
o200t 12494 GT/[US2008/ 820382 |s SHI) |HXaaloMéaa?2 (4
X3a4 Xga5 Kaap Xaa7™x@h8 Xga9 |XaglO|X. 11- NH2 No.Tlf;f; Ige;hlylp?‘en
HAlb B G L-a-|Me-[Phe(2- T S|D Bip(2 -Et-4'-OMw,
od-( 31 - (|Zb [l Ujar oy thenay-pyr 1|8y 1D plieepe -B-4l-@eani nﬂe(4’{ﬁlub20phenyl)-
76. |H Aib E QT [L-gwe Phe(2- |T $ D|Bip(2' - Et- 4" Eynne
ol o) 3 H H ALl 2
0 V'%YAiﬁ"E Flgd Hve-Fhe @ T IT9s 1 B’xp(Z-EtlZ"(!)NIeP Elip T
L- a|Me-|Phe(2- |"T IS Dmidkop( 2" - |Et -|4' -|OV) " 4- (3", 5" Firfongmisnen
d| Mgt hyl pheny])-3- |d lal anijne-NHz_ 78. H A b O
1H a-ie-hhe o BBk B PV S e U“ gV T e se—
ucro) | tior p) phenyikoloy 3- d| | gl ani ne- N2 797 H |AiviotyifEnine-
TIl-a Me: Phe( 2t TQDRUIQA%T-H-A' Vb) _4- l(g%ﬂ'
ll‘l’f ugfo) [*8i ffet r‘f’ox{f) p ‘?‘ﬁﬂ}"'/’r}f(z -pyrifdyl BRRTRAO NHE TS e
Ai b |E G -at Mef P 2- T SDBip(2]-Et-4"-0Ove) [N
@ (2 - 5 - TFI Goroyie@elhdRy)[Phefisd FIegwo d e
- - S e -y
| al gni n B1. | L- " Aib E G T |L-4- Me- Phe(2- To&mFion
e Plg - dVE|T AL late-pNEL BYT [PNEDYI|Bip(2’-Et-4’-OMe) 4-(3°,5-
Fluoro) dimethylisoxazol-4’-
yb)-3-pyridylalanine-
NH,
105. H Aib {E G T L-a-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-[(2’-Methyl-4’-
Fluoro) methoxy)phenyl)-3-
pyridylalanine-NH,
106. H Aib |E G T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(4°-
Fluoro) Trifluoromethylphen
yl)-3-pyridylalanine-
NH,
107. H Aib |E G T L-a-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(4’-Chlorophenyl)-
Fluoro) 3-pyridylalanine-
NH,
108. H Aib |[E G T L-a-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(4>-Pyridyl)-3-
Fluoro) pyridylalanine-NH;
109. H Aib |[E G T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4~(3’-
Fiuoro) Methoxyphenyl)-3-
pyridylalanine-NH;
110. H Aib |E G T L-a-Me-Phe(2- |{T S D Bip(2’-Et-4’-OMe) 4-(6’-
Fluoro) Methoxypyridin-3°-
y1)-3-pyridylalanine-
NH,
111 H Aib |E G T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(2°-
Fluoro) Isopropylphenyl)-3-
pyridylalanine-NHa
112. | |Ab |E |G T [L-o-MePhe( |T |S |D |Bip(2’-Et-4>-OMe) 4-(2-
Fluoro) Methoxyphenyl)-3-
pyridylalanine-NHz
113. H Aib |E G T L-a-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-[(3’,5’-di-Fluoro-
. {Fluoro) 2’-methoxy)phenyl]-
3-pyridylalanine-
NH,
114, |H_ |Aib |[E |G |T L-o-MePhe(2- |T |S |[D |Bip(2>-Et-4’-OMe) 4-(3"-methylphenyl)-
Fluoro) 3-pyridylalanine-
NH>
115. H Aib |E G |T L-o-Me-Phe(2- |T S D |Bip(2’-Et-4’-OMe) 4-(2’-fluorophenyl)-
Fluoro) 3-pyridylalanine-
NH,
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hni da Fluoro) 3-pyridylal ani ne-
Alb EGT L-a-Me-Phe(2- T SDBip(2-Et-4-0w) 2-(5-0

wo-bmwenzp48rol yl ) t hi enyl al ani ne-

zole- NH2 lac 1 82. H

NH2 83. H A b BCTAUT2006/020332

L-a-Me-Phe(2- T S D Bip(2' -Et-4'-0OMe) 2-[(5-(3'
Fl uor o) Met hoxy) phenyl ]t hij [anine-NH? 84. H Aib
SEQ 1B [XF L[ae M@ ([Bos [hs S D B [Jfr 2%ess s ffoaso OlVR) Xan-NHz
No, [ ﬁr: (g ' g: Fharere M-%L. I)F%‘ BX”E:-:{"dM
1i6 N)TE D i i = T s | A "= Bip(at-E-4’-OMe 4-(2’-flucrophenyl)-
ﬁ/l all'ani|ne- Ele 85. FE -E G éf_ a- Mle-p%e(z- Si3 'dylalalr)line-}’)
Bi p(2' -|Et -4' - |OVH) ’H®b5 (3'1-C1, 5'- Fluora) NH,
IF) phienytpt [%i efiy! (al Eiq‘ rfﬁz 86,0 HIBMBEE YT O
' . Methoxyphenyl)-3-
L- a{Me-IPhe(2-| T |S [ 0)0[?2 Et -|14" 1OVe) 4- (3" Fl uQgQalanineNH,
118S O [ opcsx(y Eheey |y - |Bepyme@yi al|@ani{me {BiddH2-48%e) H Akd-Methy@heny)-
T Iqa -Pwe( 2- [T §'D°Bi p(2 - Bt-4'-OMVe) 4-(2' - éﬂ?ﬂﬂanm&
| ) - \ ) J-\ n (|
m, - i3 ' N' O TIcUUr VIR BAE - "9~ (W T &t dﬂiﬂ(zl TE=ANINZ) (2’ Methylphenyl)-
Alb|E GuE |rat Me-Pheeky T § D(Bip(2'-Et-4"-0vk) |34y{dRdlanine-
Fl ugr o) |@-sppr ppoxyghenyl ) - [3-gyri dyI al ani ne- NHZ" 89, H
Ar W - O al Nl DPHa’l D e i S = [ D1 o/ a
B0 VT T ke B AGVETF NEb®e-Phe2- TV [RPT Hb < |B b OMe*JVE) A2 IMethylphenyl)-
@'[ uqgr o) |MBr ) pyfi dyl ahary ne- |NHZ 90. Ai b E G T [3-pyridylalanine-
-a-Me-Phe(2-| T IS [ B Q(L-Ff-4'-d¥g;3_4_%‘4_|;|_u.(%ﬂ:b)__‘
1 -0 G T JL-p-Mi D ~ A Bip(3'Et5-OMe; 422
R}bt r%xy%_% 'Fyl - 3F th!le% %“Fﬁ ng- N||S-|2 97. 2HE % E G ethylphenyl)-o-
L-a-|Me-fPhe(2-| T D Bip(2 - Et -14" -|OVB) 4- (2" - Met hyd3pyridljlaianine-
Fluarao)l Fl lorpn) | p\/l\-?- lalanine-NH2 92 HIMNph E
122. i T hy (S Bi -Et-4 € -4-(2°
& T [t alMkelPnE 2 T p"éfp(fz Setlf 429 I\%\fhyl N
Fl ugro)| 3- pyr| dy| al an| ne- NH2 Me-3-pyridylalanine-
NH>
123. |[H |S)e|E |G [T [L-oMe T |S |D |Bip(2Et-4-OMe) 4-(2’-Methylphenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH»
124. |H |S)re-[E |G [T [L-aMe- T |H |D |Bip(2-Et-4-OMe) 4-(2’-Methylphenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH,
125. |H |S)o-|E |G [T |La-MePhe2- [T |S |D [Bip(2-Et-4-OMe) 4-(3"-
Me- Fluoro) Methoxyphenyl)-3-
Pro pyridylalanine-NHy
126. H (S)-o- |E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3°-
Me- Phe(2,6-di- Methoxyphenyl)-3-
Pro Fluoro) pyridylalanine-NHy
127. |[H |(So-|E |G |T |L-a-MePhe2- |T |S |D |[Bip(2-Et-4-OMe) 4.{2°-Fluorophenyl)-
Me- Fluoro) 3-pyridylalanine-
Pro NH,
128. |H [(S)w|E |G [T [L-oMe T [S |D |Bip@-Et4’-OMe) 4-(2°-Fluorophenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH,
120. |H__|N- |E |G |T |L-o-MePhe(> |T |S |D |Bip(2-Et-4-OMe) 4-(2° Methylphenyl)-
Me- Fluoro) 3-pyridylalanine-
@- NH:
Ala
130. |@§  |aib [E |G |T |L-e-MePhe(2- [T |S |D [Bip(2-Et-4’-OMe) 4-(2°-Methylphenyl)-
Fluoro) 3,5-
pyrimidylalanine-
NH,
131. |H |S)e-|D |G |T |L-e-MePhe2- |T |S |D |Bip(2’-Et-4-OMe) 4-(2°-Methylphenyl)-
Me- Fluoro) 3-pyridylalanine-
Pro NH,
132. |H  |S)o-|E |G |T |L-o-MePhe2- T |S [D |Bip2-E) 4-(2’-Ethylphenyl)-
Me- Fluoro) 3-pyridylalanine-
Pro NH
133. |Des- |(S)-o-|E |G |T |L-e-MePhe(2- |T |S |D |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
NH;- |Me- Fluoro) 3-pyridylalanine-
His |Pro NHa
134, Des- [(S)-a- |[E G |T L-a-Me- T S D |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
NHy- |Me- Phe(2,6-di- 3-pyridylalanine-
His [Pro Fluoro) NH,
135, Des- [(S)o-|E |G |T  |L-o-Me-Phe(2- |T S D |Bip(2’-Et-4’-OMe) 4-(2’-Fluorophenyl)-
NHz- (Me- Fluoro) 3-pyridylalanine-
His {Pro NHz

-18 -



93. HAIb EGT L-a-Me-Phe(2- T S DBip(2-Et-4"-0w)
4-(2' Fluoro) Trifluoronethoxyphe nyl)-3- d
wo 200an279e¢8 NH2 94. H Aib E G T L-a-Me-Phe(2- T BDUS2006/020332
Bi p(2'- Eg-4' -OWe) 4-(4'" Fluoro) Trifluoronethoxyphe
I

nyl) - 3- alanine-NH2 95. HA Db F GT |-a-M-Phe(2- T
SEYD B (g2’ PRt 4! [XaNBys 3- peryMl%ﬁl}ﬁ@- Fl uor o INH2NEZ 6
] 1270 A AT [aloYaVa¥Yallla laYaYaYaXae) ol D\ \/ H AN DN
1%?.5 eg. (Sho- B & T [Fefiernes- o S PB4 M) | TP A
aal YI \ az? XaaGHSgg;?%\%(aas %519 /(aflo Xaa} i - Nid2ioxMBenyD)-3-
96. |ms Apb E G T | -a-Me-Phe(j2- IT & DIBi p(2' - Ft -A'M(GNA&Einel-lNﬁzl
130, ( DR N Gy [T (2- * Ft-470Me) 4-(2"-Methylphenyl)-
4. (ZR:Nebhif |5 TR Efkﬁ‘g%j ahl c?o)‘bhemw Joigog  [eCehyigher
| al 4% ne- NH2 | 97| H'A G T |L-3- M- Phe(2- T Sl
BLp(@- -|Me- £ - GVEr drf-Rcebet|nyl|phanyl{bisF4ueMep)  |4-(2"-Methylphenyl)-
3- pyrr dyl al an| ne{ NHE"D8. H Ailb E G|T L-a- Me- PheFiovepnine
1. V& zo- B¢ [GF  [TOVELMEEPe(®2 {TFT[SUTID) |Bip(2*-Et-4°-OMe) 4-(2-Methylphenyl)-
Tri chuomemet hyl phen|ruog) ) - 3-|pyr|i dyl aljani ne- NH2 9Epyridjthlanine-
Al b | —ar Mo Phe(2. T €D BLa(2" Er o4~ oe) Nl
140. CH3 -q- [E__1G L-t-Me- S . \Bip(2’-Et-4’-OMe -(22-Methylphenyl)-
- (ZI'-CO- w_lbl ophen Jl ) Phe ,E-H-Or Ojr 3- pyr| Cy? alanrne- M- 'dylalanri’ne-y)
100.lsH Aob|E G T L-amdde- Phel(2-1 TS D Bi p(2' - Et - 48 OVe)
141 ( 2CBENuofio) (GTr [T | [GeMethe® hij| pherD  [Bip@-E-4-0Mo) 4-(2’Methylphenyl)-
yl) S2PET gyl al ahi n€* NH2 101.| H|AIhQ E G T S yridylalanine
L-a-Me-Rhe(2-{T 5 O Bi p(2' -Et-14" -|OVR)
142. ( ZcH3Opt onfoplenyl ) -ef-yor of 3SpyPi dib@EEenPYRe-  NHZ-Methyipheny)-
102,50 D | E~| G T LiS Phne(2- T s|D %%“dyla‘a“‘“e'
Bi p({2" - éta ' - OVe) 4} (3 Chl jor ophenyl]) - Fl uor 0)
3 pyﬁﬂgd@albnMe T NEHRMEPE2- [B ARDb |BE CGPEE-4ONR- Ph ({m Methspphenyl)-
< 2] [ 0ro [ ylalanine-
S D \BphE {Et{4' { OME}"%- (4
144. |cH3 [(S)o-|E |G [T |L-a-Me- T IS |D |Bip(2-Bt-4-OMe) 4- (2 -Methylphenyl)-
SO2- {Me- Phe(2,6-di- 3-pyridylalanine-
His [Pro Fluoro) NH,
145. |L- [(S)w-|E |G |T [|[L-a-MePhe2- [T [S |[D [Bip(2-Et-4’-OMe) 4-(2’-Methylphenyl)-
Lactyl {Me- Fluoro) 3-pyridylalanine-
-His _[Pro NH,
146. |-  |S)}e-|E |G [T |L-e-Me- T IS |D |Bip(2-Bt-4’-OMe) 4-(2’-Methylphenyl)-
Lactyl |Me- Phe(2,6-di- 3-pyridylalanine-
-His |Pro Fluoro) NH,
147. |H |ab |E |G |T |L-wMePhe2- [T |S |D |Bip(2’-Et-4>-OMe) 4-(3,5"-di-
Fluoro) Me)phenyl-3-
pyridylalanine-NH,
148. |H _|Ab |E |G |T |L-wMePhe2- [T |H |D |Bip(2’-Et-4-OMe) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH,
149. |H |D-A|E |G |T |L-oMePhe2- [T |S |D |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH>
150. |H |aib H |G |T |L-=MePhe(2- [T [S [D |Bip(2-Et-4>-OMe) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH>
15I. |Lp-|G)yo-| E | G | T |LeMePhe(2- | T | H | D | Bip(2-Et-4"-0-Me) [4-(2>-Methyl
Imida| Me- Fluoro) phenyl)-3-pyridyl
zole- | Pro alanine-NHj
lactyl
152. |LB-|)ye-| E | G | T |[L-eMePhe@ | T | S | D | Bip(2-Et-4-0-Me) |4-(2-Methyl
Imida| Me- Fluoro) phenyl)-3-pyridyl
zole- | Pro alanine-NHy
lactyl
153. L-B- {(S)-o-| E G T [L-o-Me-Phe(2-| T H D Bip(2’-Et-4’-OH) 4-(2°-Methyl
Imida | Me- Fluoro) phenyl)-3-pyridyl
zole- | Pro alanine-NH;
lactyl
154. |LB-|[S)}oa-| E [ G | T |[L-e-MePhe2-| T | S | D Bip(2'-Et-4’-OH)  |4-(2’-Maethyl
Imida | Me- Fluoro) phenyl)-3-pyridyl
zole- | Pro alanine-NH;
lactyl
155. |LB-| N- | E | G | T |LaMePhe(2-| T | H | D | Bip(2-Et-4>-O-Me) |[4-(2’-Methyl
Imida| Me- Fluoro) phenyl)-3-pyridyl
zole- |D-Ala alanine-NH;,
lactyl
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Fl uoro) Isopropyl phenyl)-3- d lalanine-NH2 104. H A b

EGTL-a-Me-Phe(2- T SDBip(2'-Et-4"-0w) 4-(3,5
wo-bwengp4gli met hyl i soxazol -4' - yl)-3-pyri dyl al arCTEs20p6A220332

105. HAib EGT L-a-Me-Phe(2- T S D Bip(2'-Et-4"-0w)

4-[(2' -Methyl -4' - Fluorg) nethoxy)phenyl)-3- d

IS\IMHDPW e X (B s Ai b E’@ Pt Pas Mew Phe(2- T B=pNe
S8l gl A Ok e r-a) — ooty R

1361 ) | %’Jﬁ@_i dy1lat ant ﬁ\(ﬁiﬁﬁﬁéé 1071 SHL R b B oM e
L- a} -n;zhe(z- T|S D Bip(2' {Et{4' { OVk) alanine-NH,
4-( actyliCh roghenv| - _F| llnrr) 3 thri jy! al anli,r\n ~
50|y 9§§“b Eld T LONETBRA(2] T S D BPB(D B - kB
4- (4 'us Pykoi [dyl]) - 3- FI uoro) pyrildylal anine-NH2 1 @mneNHz
A b | BGR-|LE 4 WPl r(orzaPhﬂ(Z $ D|Bi p(2] - BFeA4CRe) |* zgg:{ -
FI upE®) Met hdxy gheny s d | al ani ne-NH2 110, e
3o T [dmA-WE- PNe¢ 4-1 L@\/Id)h&t}:(ﬂ' i 4 We_)-Et-AIZ-O(-Iﬁ 42> Methyl
Fl u )109) Myt hoxypyr i [Bhiowr 3" - T
1111 }}IF ]ANIA]% F ﬁ&-ﬁféﬁhﬁﬁ (2

64?’- ( 2(_;03& MO o) \?soprﬁpw phern

H Al s D@ T |- a-IMe-IPhe(2- T S ' Et-4' - C sA L

1. (X% Abor B) %tﬁcg&ﬁp’éﬁ@l)?z- d 1 al ZRPHE ] ‘.3_p -
A b is(: T L-a- Mg- Phe (2 T S DI|BI [)( 2'1-Et-4"-Ove) lalanine-NH,
1&- [ (3BLo|5hi>- dE- [FEUOT qL-fMetsr @)| D'|- Tretthox \BpgheAydH - |+ h(z -Methyl -
3-pyr Pyl a anj net NPEL14. |H Aib|E G T L-a- Me- PHERZRE™
S B Brp(2—Et-4"-0ve) 4=-( 3 -nmethyl phenyl )- Fl uor o)

3-pyridyl al ani ne- NH2
[0033] Other embodiments include isolated polypeptides having the structures:

N\ 0._OH o /NI
—_— H T
R 9 :\/“\NI( LN\/"\N N\/U\N NHz
HoN N 7 N z = E o
o] 7 H O H O = o =
be <9
|
SEQ ID NO:9
or
_N
HMr Y
SEQID NO:118
or
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115. HAIb EGT L-a-Me-Phe(2- T S D Bip(2'-Et-4"-0w)
4-(2' -fluorophenyl)- Fluoro) 3-pyridylalanine- NH2 -17

wWOD0BAYBALL 27948 PCT/ US2006/ 020332 SEQ | D Xaal PXHES206®0332

Xaad4 Xaab5 Xaab6 Xaa7 Xaa8 Xaa9 Xaal o Xaau NH2 No. 116.
HAb EGTL-a-Me- T SDBip(2-Et-4"-0w)

4-(2' -fluorophenyl)- Phe(2,6-di- 3-pyridylal ani ne-
Fl uoro NH2 117. HAIb EGT L-a-Me- TS D

Bip(2'-Et-4'-0OWe) 4-(3'- PH: -di - Met hoxyphe -
Fluoro id I al ani ne- NH2 118 )-a- EGT
L- a- Me- (24 ToS D Bj p(e' 0 hw ©

4 02 < VBi-Byl-pho 2
“1F|EE®I/)'I'\”/LI\/E‘P

H
Bi p( -4 - (&) 4-( et hyl%_ﬁ/é’ﬁyl ) - - Of| uoro) l
3- pyrg?_ﬁl al aniofeon(D)- NH2 Ala 120. H (S3-a- E G
L-a- Meew?he(2- T H D Bi p(2' - Et-4'-Owe)
4-(2' - Met hyl phenyl ) - MEENO{Sr 0) 3- pyri dyl al ani ne- Pro
H2 121. H (S)-a- E G T L-a-Me-Phe(2- T S D
ip(2'-Et-4"-0Owve) (S)-4-(2' Me- Fluoro)
Met hyl phenyl )-a- Pro Me- 3-pyridyl al ani ne- NH2 122.
Aib EGT L-a-Me-Phe(2- T S D Bi p(2'-Et-4"-0MW)
(S)-4-(2'- Fluoro) Methyl ph
Me- 3- pyri dyI al ani ne- NH2 123

S D B o g 45- OVE) , 4-¢ 2'
il /dﬁﬁL i L
NSy 2V R G T3 B Bip - -gowéj =
4- (2" aH\VEe hy | phe yl ) ° Ko /°*Phe(2%/°d'l - 3- py¢i¥y al anf nel
Pro Fluoro) N 5. H(S)-a- E G T L-a-Mg-Phe(2- T

D Bip(2' -Et-4'"-0We) 4-(3'seqapno:151

.[0034] Another embodiment is a pharmaceutical composition comprising an
isolated polypeptide of any of the above.

[0035]  Another embodiment is directed to a pharmaceutical combination
comprising an isolated polypeptide of any of the above and at least one therapeutic
agent selected from the group consisting of an antidiabetic agent, an anti-obesity
agent, an anti-hypertensive agent, an anti-atherosclerotic agent and a lipid-lowering
agent.

[0036] Another embodiment is directed to a pharmaceutical combination of the
above, wherein the antidiabetic agent is selected from the group consisting of a
biguanide, a sulfonyl urea, a glucosidase inhibitor, a PPAR 7y agonist, a PPAR o/y dual
agonist, an aP2 inhibitor, a DPP4 inhibitor, an insulin sensitizer, a glucagon-like
peptide-1 (GLP-1), insulin and a meglitinide.

[0037]  Another embodiment is directed to a pharmaceutical combination of the
above, wherein the antidiabetic agent is selected from the group consisting of
metformin, glyburide, glimepiride, glipyride, glipizide, chlorpropamide, gliclazide,
acarbose, miglitol, pioglitazone, troglitazone, rosiglitazone, muraglitazar, insulin, Gl-

262570, isaglitazone, JTT-501, NN-2344, L.895645, YM-440, R-119702, AJ9677,
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Me- Fluoro) Methoxyphenyl)-3- Pro id |alanine-NH2
126. H(S)-a- EGT L-a-Me- T SDBip(2'-Et-4"-0w)
wa2@08/127988 Phe( 2, 6-di - Met hoxyphenyl ) - 3- Pro FPCUS83006/020332
| al ani ne-NH2 127. H (S)-a- EGT L-a-Me-Phe(2- T S D
Bip(2'-Et-4'"-0Owe) 4-(2'-Fluorophenyl) Me- Fl uoro)
r@}agymddyﬂm@]mdeeKABIGZNIﬂR -H0Q39243, (3Y-409544, BRP207 2ANB993,

1356006 50 N E ) am ne- Pro Fi boro N2 129, H
[MB(BE G'\énkﬂﬁ@r %ﬁbﬂi&?&%&s Eu&t&i B l?armgt'éeuﬁcal%bmatlon of the

Fl uor o) pyridyl al ani ne- (L)-
ablbi, W‘Heﬁslﬂ.ﬂﬁ an‘:ﬂ-ohlehtyﬁtgé‘nfﬁs selacthé frl@he@@ grolpSomxsisting of a beta 3

as%ﬁgégw@%%fs&rﬁ lmgse Np@ﬁi)gla se%@x%?le(gaq %9 o “eS reL?pta?ide inhibitor, a

tfﬁﬁ%l'\@ﬁ??ﬁ(t%% nﬁio)@mljﬂaIBEI %Elalﬁgl}egslc %%%/ri dyl al ani ne- Pro

[083D] 132 AnbtheS3mbodimets i directed/>- @plﬁ(rﬁ}aceﬁti&lmoﬁibp(aﬂbn Bef the

4-(2'-Eth -
ahpée mt eq)}/)!gt%ha%? %/g; )egty ge@FrFléglreg’geﬂ/érop{r s (l)uapl c%g%gt?ng ofr orlistat,

AEF]B 082! jg 9&%%5# df%sﬂﬁ %&'&ﬁﬁﬂé )topu%!h&%te Meskine

Uor o) ani ne- | s Pro 134. Des- (9)-a-
cﬁxﬁnﬂhétamnivbpheﬁte&niheﬁ)m&lpr@&nélaim )nd mazindol.

Met h I phen - Phe(
Qﬂéﬁ]r i dy¥ng theh P odlmegt lpﬁeremﬂ%r %Pmlﬁlai%@calﬁé’glbﬂ(a@)’né’fthe

%_ ?GZW %ICI) rl}ffgep ad cﬁx &ﬁ%&tﬁg E’él%te(ﬁ:rosi th%p consisting of an

MTPMAhi bR CBslenigrol ¢t tiansfeNbidteid inMMEDO6A 1ad@#8e inhibitor, a

PCT/ US2006/ 020332 SEQ I D Xaai .Xaa2 Xaa3 Xam Xa
squalgnecsyghetess onhibiforo? q agigliglenyative, an upregulator ofaﬁ){?&%ptor

activity, a lipoxygenase inhibitor, and an ACAT inhibitor.

[0041] Another embodiment is directed to a pharmaceutical combination of the
above, wherein the lipid lowering agent is selected from the group consisting of
pravastatin, lovastatin, simvastatin, atorvastatin, cerivastatin, fluvastatin, nisvastatin,
visastatin, fenofibrate, gemfibrozil, clofibrate, avasimibe, TS-962, MD-700, CP-
529414, and L'Y295427.

[0042] Another embodiment 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 blodd 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 any of the isolated polypeptides
above.

[0043] Another embodiment is directed to a method of such treating or delaying
of, further comprising administering, concurrently or sequentially, a therapeutically

effective amount of one or more therapeutic agents selected from the group consisting
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136. Des- (S)-a- EGT L-a-Me-Phe(2- T S D
Bip(2'-Et-4"-0Owe) 4-(3 NH2- Me- Fluoro)

woveitkoxyphenyl )-3- Hi s Pro pyridyl al ani ne- NH2 PABUS2006/020332

(R- Alb EGT L-a-Me-Phe(2- T S D Bip(2 -Et-4'-0w)
4-(2' - Met hyl phenyl) Inp Fluoro) 3- pgrl dyl al ani ne- NH2
dfaf .anti@pbetidi dgeht, &IntL—ohesWaQtr&(aZantiF Wefjensive agent, and an anti-

2' -Et-4 Met h ) | |
%hf‘ﬁg(meawcd%?ﬁrﬁg }wé%my (5 ) !mp Fiuoro)
@0?‘9 Me- Ng}lﬁﬁ% ﬁe ny eﬁ’c ﬂ(dgrectgﬂ 1dta af R for treating or delaying the

- Fluoro) 3-pyridylal ani ne-
gref¥ien cNHihs&tildf difBidBR) @S)etm-reiﬁldﬁafhyl_dlabmne’ﬁrc@athy, diabetic

rm@ (oga E&Wg{nsd Mmawﬁﬂlgﬁggn%hgﬂér@ﬁ%**&?ewhﬁwa»

W@rh\%\g{ ﬁlgf’g cﬁﬁléﬂ%aﬁb % glevei'ie@?l?g?'(l)%% oftEee 4attydMRds or

dygeyol Hyﬁeﬂhlﬁdema- obdisiy,( }D))ertrhg-llyceﬁdarma],éﬂler@b&@stﬂ-orE GT
L-a-Me- T S D Bip(2 - hen
hypertengion, prhégicaspyises eérﬁmtfamgép prt g/10(8% Rackd of

) 2- T
Gt Sbfepfifang et igom el ﬁéhEy%aﬁ“%%%f 7S
Fdnulsinaons-apyvd. dyl al anine- H's Pro NH2 144. CH3 (S)-a-
EGTL-a-Me- T S D Bip(2' -Et-4'-0Me)

4-(2' - Met hyl phenyl ) - S02- Me- Phe(2, 6-di -

S VL ve. PREIEF BESCRIioN VR ik himas (272 =

[4}0@3] MEigotk pHBagthates thaeffacks dfsubdtamooy injection of Compound I
ﬁ/}ﬂdylalanlne- -Hs Pro NH2 146. L- (S)-a- EGT
Qna B2 glncegsengngpGTTEp ob/ob@NEs- 4- (2' - Met hyl phenyl ) -

P A e R L
Pa%@ms&hnfh arOMET Bin(cb/otbiicdi - Fl uoro) Me) phenyl -3- d

aaani ne- NH2
[0047] Figure 3 illustrates the effects of subcutaneous injection of a compound of

SEQ ID NO: 9 on plasma glucose in an ipGTT in ob/ob mice.

[0048] Figure 4 illustrates the effects of subcutaneous injection of a compound of
SEQ ID NO: 9 on plasma insulin in an ipGTT in ob/ob mice.

[0049] Figure 5 illustrates the effects of subcutaneous injection of a compound of
SEQ ID NO: 118 on plasma glucose in an ipGTT in ob/ob mice.

[0050] Figure 6 illustrates the effects of subcutaneous injection of a compound of
SEQ ID NO: 151 on plasma glucose in an ipGTT in ob/ob mice.

[0051] Figure 7 illustrates the effects of subcutaneous injection of a compound of
SEQ ID NO: 151 on plasma insulin in an ipGTT in ob/ob mice.

[0052] Figure 8 illustrates the effects of subcutaneous injection of a compound of
SEQ ID NO: 158 on plasma glucose in an ipGTT in ob/ob mice.

[0053] Figure 9 illustrates the effects of subcutaneous injection of a compound of

SEQ ID NO: 158 on plasma insulin in an ipGTT in ob/ob mice.
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148. HAiIb EGT L-a-Me-Phe(2- T HD Bip(2'-Et-4"-0w)

4-(2' - Met hyl phenyl )- Fluoro) 3-pyridylal ani ne- NH2
waz@s/12193 Ala E G T L-a-Me-Phe(2- T S D PCT/US2006/020332

Bip(2' -Et-4'-0we) 4-(2'-Mthyl phenyl)- Fluoro)

3-pyridylalanine- NH2 150. HAib HGT L-e-Me-Phe(2- T

S D Bi p( 2DBEFAHJEII\IBES@R([BTIW(D;?IHEEIINIVJEN'FIQHr 0)

ridyl al ani ne- NH2 151
[P0%8 e yoshetiq isglatedpeptisies ﬁse&be@%y 2. ia@ablﬁ/&f mpfulating
u
tﬁ{hﬁ?nle'\{%ﬁgger ? asé?rlx?&'ﬁ%%geﬁlst% oP?ﬂéﬂh%lVAggfl?s%l &th& G&Qg_l reeg)ﬁ%r.
These shnthefk Beptl{de’ exhibitkup&idiEi- V4vc( ﬁ‘ﬁezwb’tahgi Iphaﬂnmcsjhlnb’o@c

O Ve e A i AL e
c%h rgllta)n%cfleasgé)ﬁlasngg nsﬁﬁ‘y&&s thild ﬂ@mﬁ&heﬁl iﬂeﬁpﬂlerapeutw

ro al ani ne-
damﬂlaatei B sebcutanCotls, pulndviarPhesal, bucdal Sr Bistained release

Bi p(2'-Et-4' 4-(2' - Net hyl Me-. F .
ety ) To Wf%bmaﬁe%@?séﬂb?ﬂr 5 plaien boppincludes 41 ipglgted

4 e HDBip(2-Et-4-0M
pf_l}%p%pt}%'e% y Siﬁér%%gwﬁécp%illa&%?%% pheny: I)O(S pyri dyl )
zol e- D Al ¥,,aXapiXer Kie-X, 36X 16-X 1.9 X0 XRQOBL.1:2X Q48

PCT/ US2006/ 020332 X. 7 X. 8 Xaa9 X. 10 Xaal 1.'NH2 SEQ 1D

Xaal Xaa2 Xaa3 Xaa4 )C 5 Kogmwlgdl 156 |L-0- N+ EGT
a-Me-Phe (2- T SDBip(2 -Et-4'-0OM) 4-(2'-Methyl

‘f’}rlr? da’ Me- FI uoro) phenyl) - 3- pyr| dyl al ani ne-NH2 tole-

D- Al ax,,; is naturally or nonnaturally occurring amino acid comprising an imidazole

or thiazole ring, such as histidine or thiazolylalanine; wherein any of the carbon atoms
of said amino acid are optionally substituted with hydrogen, with one or more alkyl
groups, or with one or more halo groups; wherein the free amino group of said amino
acid is optionally substituted hydrogen, hydroxyl, alkyl, acyl, benzoyl,
alkyloxycarbonyl (e.g. methyloxycarbonyl), aryloxycarbonyl, aralkyloxycarbonyl,
heterocyclyloxycarbonyl, heteroarylalkyloxycarbonyl, alkylcarbamoyl, arylcarbamoyl,
aralkylcarbamoyl, heterocyclylsulfonyl, alkylsulfonyl, arylsulfonyl, arylalkylsulfonyl,
heteroarylalkylsulfonyl or heteroarylsulfonyl;

and wherein the amino group of X,,; is optionally absent, such that X, is the
des-amino acid of histidine or thiazolylalanine in which any of the carbon atoms are
optionally substituted with alkyl, halo, or hydroxyl groups;

X2 is naturally or nonnaturally occurring amino acid selected from the group
consisting of a-amino-isobutryic acid; L-alanine, D-Alanine, N-methyl-L-Alanine, N-
methyl-D-Alanine, L-proline, (S)-o-methyl-proline, L-azetidine (Azt), (L)-0-methyl-
azetidine (0-Me-Azt), L-valine, and (R)- or (S)-isovaline, and wherein the carbon
atoms of said amino acid are optionally substituted with one or more alkyl groups or
halo groups;

X3 is a naturally or nonnaturally occurring amino acid comprising an amino
acid side chain which contains a carboxylic acid, for example aspartic acid or
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lac 1 157. CH3O (S)-a- E G T L-a-Me-Phe (2- T HD
Bip(2'-Et-4'"-0H) 4-(2'-Methyl -CO M- Fluoro)
W@ k@t p48- pyridyl H's Pro al ani ne-NH2 158. Qp3IDUS2006/020332
(S)-a- EGT L-a-Me-Phe (2- TS DBip(2-Et-4"- ()—|)
4-(2'-Methyl -CO Me- Fluoro) phenyl)-3-pyrid Hi s
g]lﬁtailmalaglld; ag&i-\ztﬁeﬂl&ﬁy ofHiR@atbonEt@nT of sazd abiPlaei :@e oftigpally
t-4' Met h Me- Fluoro
Slﬂﬁ@ﬂl}?cngh BYS Prppre g@%sé’fﬁﬁlﬁrﬁf%’smz 160. CH?BO N-

aL@l%/Fl g’he (2- TSDBip(2-Et-4"-
4 (2 % -CO Me- Fluoro) phenyl)-3-pyridyl Hi's
D- Al &,3lismhateralliidr ﬁ&naﬂ@&ﬁﬁbmum@ a@nifio lacigl-sklece drop@ theT

g&‘%ﬁ?ﬂﬁ%ﬁpﬁ%ﬁ %‘T(’%}?ﬁ L- 3&]2 I*-& Sil‘e\clg %1%? bLgloéechme
AR s ety B ol

wilhhaaie cﬁmbﬂdh]ﬂryrgreupmmmgnoapé at ed poI ypept| des haV| ng
the structures; :5\ 0,.0H 0 eN

O Shvont ABANFA oRRORTAR R R BT A1 4 R 45 pha
%b&n %hﬁﬁ'égﬂl ﬁb%ﬁ\t@ﬁ%h%\leﬁ I{Illé N‘l{{ It\lhl—e|z éfhe%&lﬂﬂs laf Eal@aﬁ]ﬂ'fb Qcﬂi'l
cbhibils @n -arantafic/ DhetergarfdthatidHing, m—tx@nplﬂiplﬁh—meylﬁiph}nyﬁlamne
aﬁ)%grhe[zh}%% f]iagroglrlenylza?amne alpha-methyl-2,6- dlﬂuorophenylalamne wherein
any of the carbon atoms of said amino acid are optionally substituted with one or
more alkyl groups; and wherein any of the carbon atoms of said amino acid are
optionally substituted with one or more halo groups;

X7 is a naturally or nonnaturally occurring amino acid comprising an amino
acid side chain which is substituted with a hydroxyl group, for example L-threonine or
L-allo-threonine; wherein any of the carbon atoms of said amino acid are optionally
substituted with one or more alkyl or halo groups;

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

X0 is 2 naturally or nonnaturally occurring amino acid comprising an amino
acid side chain which contains a carboxylic acid, for example L-aspartic acid or L-
glutamic acid; wherein one or more of the carbon atoms of said amino acid is
optionally substituted with one or more alkyl or halo groups;

Xaa10 is a naturally or nonnaturally occurring amino acid of Formula IT, ITI, or

Iv:
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WD 2006/ 127948 PCT/ US2006/ 020332 OHOH OOOO0OO
NNNENN = Nv NNNN-NH2 H=H HN~ 111 _)OHHHON HO

wW@2®6/12794¢0H 0 /"/OH OH Ol N O O 'CH SEQ | Drausf86/020332

or FNH N NHOHOHOH OHOV NIAINH2 NvVv "NN
NNNNNH=H HN~IIl \ HHOOO40 0 0,/COH

-///OH'YOHO!I N O 4 B SEQ ID NO 151 5'16&934]
Anot her enbodi ment i s%a’/phar maceuti cal co rilon
conprising an i d\pol ypeptide o gxzhe
above. [0035] r enBodiment is dire t R0 a
phar maceut i cal cdgPl nati on conpri si I sol at ed
pol ypepti de, of| any Raf the above and at Reast one

therapeut|d\N.o= sel ected fromy g?oup consi sting
of an antiditbely c agent, an antitobgsity 10 agent, an
anti - hyperten |ve a ent, an anti-ather s | erotic agent

and a |ipid-|I agent [ 00367 er enbodi nent
is directed to a pharnace i cal conblnatlon of the
above, wherein the anti etic agent is selected from
the group consisting o blguanlde a sul fonyl urea,
a gl ucosi dase |n Pba \\\ PPAR y agonist, a PPAR a,/y
dual 15 agoni s n| P2 i Rhi bitor, a DPP4 inhibitor,

an insulin sens % a glucagon-1like

peptide-1(G.P-1)) .. |nBuI|n and a ineglitinide. [0037]
Anot her enbotemts is directed to a pharnaceutica
conbi nation df t above, wherein the antidiabetic

agent is sel ecegg, fis@m the group consisting of
nmet f orm n, glyburlde glinmepiride, glipyride,

gl i pi whe:tem RehRoemd Bpawicdd) sajgaites] forndls group consisting of
hydrogen, alkyl, aryl, heterocyclyl, heteroaryl, halogen, hydroxyl, hydroxyalkyl,
cyano, amino, aminoalkyl, alkoxy, aryloxy, carboxyl, carboxyalkyl, carboxamides,
substituted carboxamides, alkyl esters, aryl esters, alkyl sulfonyl, and aryl sulfonyl;

and

wherein X, Xa, X3, X4, and X;s are each C or N, with the proviso that one of
Xl: XZ: X3: X4: and XS is N,

X,a11 is a naturally or nonnaturally occurring amino acid of Formula IIa, ITIa,

or [Va:
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20 acarbose, mglitol, pioglitazone, troglitazone,
rosiglitazone, nuraglitazar, insulin, d- 262570,

w0 smglizoarone, JTT-501, NN-2344, L895645, YM 4BOI/US2006/020332

R-119702, AJ9677, -21 WD 2006/ 127948
PCT/ US2006/ 020332 repagl i nide, nateglinide, KAD1129,
AR- H039242, GW 409544, KRR297, AC2993, F¥3345902, and

NVP- DPP- 728A. [ 0038] o{|her enbodi ment i sXidi Xect ed t o
a pharmaceuti cal :

i on of the S WXgrei n
the anti-obesityl aggnt | ®Rssel ected fr| he )§R§z,up
consi sting ofy ta 3 5 adrener ist, a lipase
inhibitor, a rot dtan (and dopamg

i nhi bitor, “anthyfoi d receptor bé&tg tei , and an
anorecti c agént.g[0039] Anot her embodj nent is directed
to a pharnmace ica{ Icorrbi nati on of _the ﬁﬁove, wher ei n
the anti-obesi t°§m5§éﬁt i s sel ect ed FPFBRLRe group
consisting of orlistat, AIL-962, AJ9677, L750355,
CP331648, sibutranine, pepirtamate, axokine, 10
dexanphet am ne, phenterm fie, phenyl propanol am ne and
mazi ndol . [ 0040] XQJ’FQ nbodi nent is directed to a
phar maceutical c rlbi ati ofsof the above, wherein the
lipid |lowerin ?s selected fromthe group

consi sting of ~MI'R4d nhi bi tor, cholesterol ester
transfer prof®in)an HVG CoA reductase inhibitor, a
squal ene syntBetase inhibitor, a fibric acid

derivative, an giphedyator of LDL receptor 15

activity, a |lipoxygenase inhibitor, and an ACAT

i nhi bivherein he @4 trmAms chbony eathon v said amind 2ed iscajtacleddo a

S AR N A T
Gﬁﬂ@ﬁoﬁ%ﬂd&gnﬂe (N RypsSt atin, lovastatin, nnvastatin,

atorvastatin, cerivast at_i n, fluvastatin, nisvastatin,
vi saswheiein edcbodRi bndRe is ayeatkyllor ewilalkylgrodn; br at e,

i m be, IS-962, 700, .CP.20 529414, and LY295427.
0040 Tngein Rer Rebddrmdreariboocara theeiharniunesl
hi&BLAD ARG, 28R NSy EnetRbAYTL, BERLE) h9HroRYS ﬁ&dx@f%alkyl,

di abét és, "di dbeti c retinopathy, diabetic neuropathy, _
dyaboetrnino, mejnorkkyh ahwxyveoylnkly, lvedioxylg carbaxyalkyh, carboxamides,

i.st . h I ia, h [ [ 1 a, d
R oo YRR, o B o Y DB Al U B
free Akl RS ICR1RIed3RmINEEED condiéBEE bf B¥dEEEnamethyl, and

obesity, hypertriglyceridem a, atherosSclerosis or
kthyemhénsi on, whi ch conprises administering to a

manmal i an.specj.es, ig ne of t t ment . :
{or SR 3t 35 bt S0 SCaHoUHE o Nryith e pgvise that one of
[ tsed hdes above. [0043] Anot her
géﬁbo%%i%éﬁctg’o%ng@edﬂsggt ed to a nethod of such treating or
del ayiwhgreiBX,0f is nbtian fraiocoitofifeinmgla dld heinsX.ep isap, amino acid
caoncurrently or sequentially, a therapeutically

4y L amount of one or more therapeutic agents
sel ected fromthe group consisting -22 WO 2006/ 127948
PCT/ US2006/ 020332 of an anti di abetic agent, an
40036] obethd gefagwnts, pravidet herdiy ppplyewihae lageation, tartbe &rms as

antj - e o
used throughout this specification, unless otherwise limited in specific instances.

[0057] Those of ordinary skill in the art of amino acid and peptide chemistry are

aware that an amino acid includes a compound represented by the general structure:
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at herosclerotic agent and a |ipid-lowering agent.
[ 0044] Anot her enbodinent is directed to a nethod for

W e@ati279g8 or del ayi ng the progression or onsePCDIS2006/020332

di abetes, diabetic retinopathy, diabetic neuropathy,
di abetic 5 nephropathy, wound healing, insulin

resi stance, hyper@gteni a, hyperi &M nenia, Syndrone
X, diabetic q\([]pl,_ﬁ i ons, el evpﬁ.ed_thq d I evel s of
free fatty actds ®r glycerol, hyp@rllpldenla
obesity, hypertriRlyceriden a, atH%roscIer03|s or
hypert ensi oL o 1 GhhirfcP4BM | SeD-deRidihiheakERY to a
manmal i an speci @gsrEM) need of  tr efiftRveiNt a
therapeutically effective anount of any of the

pharmaceuti cal 10 conbi nati ons above. BRI EF
v@@mmme@rsdmgsmm [ 0045] F| gure 1

t ffects of
(O S R RE Bl p e A KO R R R Rl

alBre®r ad part Qpﬁfé}heh: |g&iﬂbem%hid|eé wethoat mmmditm ef bedisgohp and a

subcut aneous i njection of Conmpound I on plasm

carrouyl groumlizkeditp ETSame caryonprafiresd. to pe i ’7ﬁtaﬂFfi>Ig §reresR and/or
| lustrates .the effect C ceq

l%: u%a ﬁalatal?al égbu{lﬁ ﬁf&jﬁ sbcie cﬁﬁ% ghs?rra gqfh@'&bg‘glut@ S’

doﬁ%irraﬂl(gh ARNOR Tdas%on ik Q@rﬂaﬁionﬁi ©fred4o hd ihu sir at émtmﬂab’
ffects of subcutaneous injection of a conpound of 20

o@ﬁ@umm In@hemasp mdesrrebath ghel RS and than' R pormme) subhitests equal
m.ce. 4 re.5.illustrat he effects of

@&Biz‘s’ﬁ’t‘éﬁ Eﬁ‘}b1 O A5 THIS BLHRES léiésZ%%rGC%%ultr]ol of SEQID NO

H};@@gon DSBS ORRidatbdatheit@fal nlifo-aldoBél" &% e@ployed herein
0050] Figure 6 illustrates the effects of

Aorizoartas penb ofanath@erowninofudes, mihp@uﬁnlt@fon gEguFaboR-natural
e[]f]glgjg %r:lld g’iﬁng‘ tgle ?zfrg%g}f érgpﬁ 25 lieﬁlg (:reedéltcec{)ouf") a'irllleciﬁyl a?c%hol such
a%gu%ﬁ%ﬂ?%l?&ﬂél hﬁhﬁl%l la8a18hindl, GeleRAALlasthol. SEQ 1 D NO

asma insulin in an i pGIT in ob/ob m ce.
[00662] FEindss eth8rwise mducraaﬁtde thettbrn &3 asemployed herein alone or

aisgglc ul %gg grrs]glo{}]# on,lvi(z)]lfdéﬁlt E@o urp S? ﬁlﬁh&%g%%a%@br%gched chain
lggggéc%lbo%k Hh&idAng 1 kd'86 cabess, pheergblly@ab20@hrbons, more preferably

cut aneous I njection of a corrpound of 30 SEQ I D NO
1588 carbuisasinthe nosudl ichainpsush ai pEHELi elbhsé,kﬂl’@bylmséléfopylz‘sutyl t-

RV RO R R AOSHETh DBy et e BT et
?Jg'x?ét%ﬁg {ﬁi?lzéélé/})?ggy NGl RN, a&fecﬂaﬂfémaﬁo@sf brﬁHéiiéH%h!uﬁgsomers

desirably as agoni sts or parti al
figaeof,ahd tieflikeh FuBh, dlkybgmppnies defifederaiy,mdseeritionally be

E}fbg% o R eI ol #P BV pag /ST Gegtenl sroups
&&n T oﬁl&%&aﬁféﬁtt@ Elﬂ{lllddh@{nspélﬁﬁ e it H&Qﬁﬁté&%[kyﬂ garﬂn ﬂkenyl

tant 1 ncrease In plasma I nsulin Ievels

Akl chytdheay, argdityl d)elroaﬁ@futaycloalkahaﬂﬂyﬂ atlexyf amlalkyloxy,
subcut aneous, pul nopnary, _nas al or sus ai ned
helpoaSRoNY: oL RGOS S BED A PR Bl R Ao,
clai med hereirpincludes an isol ated . _ .
carboxyl, carbonyl (), carboxamido, amino, alkylamino, dialkylamino, amido,

alkylamino, arylamido, heterarylamido, azido, guanidino, amidino, phosphonic,

phosphinic, sulfonic, sulfonamido, haloaryl, CF3, OCF2, OCF3, aryloxy, heteroaryl,

cycloalkylalkoxyalkyl, cycloheteroalkyl and the like to form alkyl groups such as
-28 -



5

10

15

20

25

pol ypepti de conprising a sequence of Formula I: 10
Xaal - Xaa2- X. 3- Xaa4- Xaa5- Xaa6- Xaa7- Xaa8- Xaa9- Xaal
w@eMaat7ok8 Formul a | wherein, Xaal is natural | BCDUS2006/020332

nonnatural ly occurring am no acid conprising an
I mdazole or thiazole ring, such as histidine or
tmﬂumam;thﬁl Shiydroxyhwiret, 8aartnzyprobyt, Reluoaedtid, carbmrymetisyl,

i %nﬁ acid are optionally substituted with
cPf Yoye AR °one or nore al kyl groups, or with one

[966120 J e[ﬁ?&s?oﬁ%ﬁﬂ%md%%ﬁefh@ tdrhe AfikeBl" ATLRP1F68 UBreR alone or

sald amno acid is optionally substituted hydrogen,
alspdrt of whother gregip 1na]cuylbs,, \xb’énubhﬂnnatuai, kothsigight m&ﬂgrlanched chain

iR AP 1o A BB R Ee oyl bonds, preforably 2
t§9b %E%Ey{v?thl&ﬂle e &b%Blél bon@s, krﬁé)l% ELEABYI2 to 8 carbons with one

aryl car banoyl, ar al kyl car banoyl
th ewe doutyle byhdsyinf ﬁm ypbrmed Ichgalns:uichmhgt Ial;ly earhorsmiy bapbtionally

aryl al kyl sul f. ete yIaIkyIsquonyI or
sHBst g\"‘@é@?ﬂ%ﬁ‘ﬁ%ﬁ%?ﬁm’eg {rel n the am no group of
[1862] | S sk 8@1@%\#1¥%| R E&int]ﬁli&lﬁl i f3@fny; fﬁaa@'erﬂ ployelSerein alone or

am no aci e or thiazolylal an| ne in

ae@iaﬁh)f anythedf grbiqmmhldbsg iwititontrEmatagon, dpthi stragght ;md branched chain
substituted with

hyd |
bdrocahoRs pHITING 3 10 FBAER B PG OGRS HP R OR ecTerably 2
t@ Sod Ao %@th: & Hﬁé%g%l%fﬂf ar% ?r@t%faﬂgf Do 8 carbons with one

a-am no- I sobutryi ¢ aci Al"ani n
thHwe thhple bondy, anihe @prmél dhemh yichEhaklaay carbon nag |be loptienally

S t hyl | di Azt), (L)-a-methyl -
ibuinine G °¢éq”v§fo e, and (R o

| SO t |
'(g@i%lo aci éSg(rateheg‘wlt F onall ?%/dws%egst i ?6 L}Q R%lk\%‘? %%ﬁg&g’?@iﬁ% re
aAbkeybr Grpattps aﬁﬁther?@oﬁpiirmhgles; upigoukbmBaticn, aamaatteﬁm‘lﬁaytlally

or nonnaturally occurring. amno acid conprisin
unspiERted (Gogtag i | eh%riﬁumﬁ Pends) GHtliei hydroga 1869&5% gicgntaining 1

Bt o RO 5= 2 Rt Ayl aﬁﬁmﬁ%ﬁﬁﬁfgﬂéﬁgﬁcycm

dlkd, catthiamgaltortols tdSEO chrBdSﬁsl”fOrrﬁmg theatigzspprefenatay Uyo 7

substituted wth one or nore al kyl groups or halo

eproRnss Toringeark rigey v high max;hssuses ta | ETBIR 5L 3y escribed for
14

3D SRRt AR G B L S e,

Watﬂ,%yclod@@ﬂ,\@blloﬂ&decy} eoclbleisehyle; and wherein any
of the carbon atons of said amno acid are optionally

||| ituted with one or nore alkyl groups or halo
. -
N

) Xaab a natural or nonnaturally occurring
5 g\acid c (Si ng aR.ajRkha car.. chis
w itute rein o the |ns of said
no acid 10 con ains an arohatic 0O eroafonatlc
é‘tlﬁyg W]H.g{l ﬁ%ﬁ%ﬁ e Bg lPEE t h¥§éﬁ€tﬁ§ ﬂ}{'i)@éhaarﬁy W nilable carbon
é‘tloﬁﬁamm%l Byinb?e go%sfdewefeamﬂ Wy dogst, Relo, MELIRYINalkeiN Haloalkyl,

of the carbon atonms of said am no acid are optlonally
glitbsy,ihalaabaxy dlkenyh ériBworomethyl, trifluoromethoxy, alkynyl,

cycloalkylalkyl, fluorenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, heteroaryl,

arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy, arylthio, arylazo, heteroarylalkyl,
heteroarylalkenyl, heteroarylheteroaryl, heteroaryloxy, hydroxy, nitro, oxo, cyano,
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30

nore al kyl groups; and wherein any of the carbon atons

of said amno acid are optionally substituted with
wop@car7o9m®r e hal o groups; 15 Xaa7 is a nat ural PgT/082006/020332

nonnatural ly occurring am no acid conprising an am no

acid side chain which is substituted W|th a hydroxyl

‘i%ﬁg’ilig ﬁ&tﬁﬁg}ﬁﬁw lfﬁzb(zl?ig%l}g %ggll(ug?erg Oleﬁmllgtgﬁ amé xrﬁlﬁerem t ammo
iARhiqnedd ¥ sub%ﬁﬁt%hﬂst(b#hﬁﬁ ai‘lé A1RYI0R9] & anfT ehePdthiot arjilrcoh@oﬁnds

groups; Xaa8 is a naturally or nonnaturally occurring
mentivned o theslefinitions), imiskn azido, gaanidinoupmisiinms phesphenies

worere, otfant, S o bR ARE SuitRl. AR ©

é?fﬁmeﬂﬁ&ﬂ YIkSRPRY Y L1 MrbdhyD raey1@irb&gn aalelitinocAbenps

hal 0” groups;” Xaa9 i's a naturally or nonnaturally

mlannmocag)or:m , atkoaydatbanyhpmiicadoayl, aliyiserboaroyy.si de

i C ontaj n d, I

& Badary ﬁy,g@w&c%?oq‘?_’/ 80 i eg: R e or
ﬁgltstl?lcf)%g eﬁ%@fﬂ%hyﬁﬁﬁﬁ@ opﬁwﬁﬁlfgnﬁﬁhﬂéhr@&iy@ drSny of alkyl

y substituted wth one or nore al kyI or halo
gibstifpsnts Xasdtout sbawenatural ly or nonnaturally occurring

i id of | _ o
BB 1> o sciorilon peplysmbhesingiongorgs R o! Sppther spoup
1?&?5 ﬁ&éﬁflﬂ Izmt%ﬁoﬁ:wm nm)r(l&ﬂhc '5'[1@ biﬂy@ﬂ: 26t gxlohglf Sdthig 6 to

For mul a wher ei n
RBearb¥nsan dhd%ﬁn@pm'tlen Cshuch at plnﬂne}:jorf naphﬂwl)@ng mayp)ptlonally include

consi st I kyl | het
R B 91 dmﬁ%ﬁlaé@ﬁ b B (o i i, BPRGRRSY fisleyt or
car bg}ﬁd%% AN gk %tloﬁé]}i’} Q0% tufR tRRYYh any available

carbon atoms with 1 or more groups selected from hydrogen, alkyl, halo, haloalkyl,

alkoxy, haloalkoxy, alkenyl, triflucromethyl, trifluoromethoxy, alkynyl,
cycloalkylalkyl, fluorenyl, heterocycloalkyl, heterocycloalkylalkyl, aryl, heteroaryl,
arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy, arylthio, arylazo, heteroarylalkyl,
heteroarylalkenyl, heteroaryloxy, hetroarylalkyloxy, hetroarylalkyloxyalkyl, hydroxy,
nitro, 0xo0, cyano, amino, substituted amino wherein the amino includes 1 or 2
substituents (which are alkyl, cycloalkyl, heterocycloalkyl, heteroaryl, or aryl or any of
the other aryl compounds mentioned in the definitions), thiol, alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, cycloalyklaminocarbonyl, arylaminocarbonyl,
heteroarylaminocarbonyl, heteroarylalkylaminocarbonyl alkoxycarbonyl,
aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino or
arylsulfonaminocarbonyl, or any of alkyl substituents as set out above.

[0065] The term "arylalkyl" as used herein alone or as part of another group

refers, without limitation, to alkyl groups as defined above having an aryl substituent,
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5 substituted carboxam des, al kyl esters, aryl esters,
al kyl sul fonyl, and aryl sulfonyl; and wherein X1,

WOX2006X37948<4, and X5 are each C or N, with the PCDUS®06/020332

that one of X1, X2, X3, X4, and X5 is N, Xaall is a
naturally or nonnaturally occurring am no acid of
daol nvibenzy/l, pherettiyh pr ndihtlgdprdpyl, wRGeinBaRDEe! arrl7e48kyl groups

PCT/ US2 020332 X3 X4 R3a X5R3a R~
IREBéOFFﬁ‘Pnﬁ%é{’ '@tqﬁ% degg‘?@oé’ei la Formula Ilia /R6a

T D _Rh m { t he
fogdi? et ey K ot Thblel T "aBallieke’
‘dbtepmingalkyloxg’ assrhplogetberein hiimmoa acparbofanvitte gtdrdhcludes,

an al kyl. carboxam. de (NHRL), aor_a . di al kyl carboxan de
PR pltaaomaiksﬂ Ok 4 SEYPRY ds@e?dﬁ%ovgﬁ%lﬁdi‘#mgﬁap oxygen
2%%4 al kyl group; wherein R3a, Rd4a and R6a are each
selected fromthe group consisting of hydrogen,

[Ehﬂl)g’w I yEerni‘f&te&lr@@;ttd”y‘l'hetdn@d}eleba]nqtd:rpcmylbget’heterocychc" as
ydr oxy ydr oxyal kyl cyano ngal kyl
weﬂaﬁvm HFPER, WEB?IH&WtaUOEa%W?}?a%tWF 0&%}3’58‘;&%% tride 4-,
st t I S,
£ B 1B ERA AR lfving R i AL iy bR 6
ﬁ&h’@l@d’t&ﬂ ahd Mmdmﬂmg:rsmqf caibos a’sinsr@d(fforﬂn yok tugfens heteroatoms

met hyl, and ethyl; and wherein X1, X3, X4, and X5
estedfeom gitepgeny SWHUE XY ER FdAFESD Ph%Pz STouPoyhergn tﬂ?@l,tfogen

B US89, 2 OB ey
btiomllabd fuaternized. The heterocyclic ring may be attached at any heteroatom or
carbon atom which results in the creation of a stable structure. Examples of such
heterocyclic groups include, but is not limited to, tetrahydrofuranyl,
tetrahydrothiophenyl pyrrolidinyl, piperidinyl, piperazinyl, oxopyrrolidinyl,
oxopiperazinyl, oxopiperidinyl and oxadiazolyl. Optionally a heterocyclo group may
be substituted with one or more functional groups, such as those described for "alkyl"
or "aryl".

[0068] The term "heterocycloalkyl" as used herein alone or as part of another
group refers, without limitation, to alkyl groups as defined above having a
heterocycloalkyl substituent, wherein said "heterocyclo" and/or alkyl groups may
optionally be substituted as defined above.

[0069] The term "heteroaryl" as used herein refers, without limitation, to a 5-, 6-
or 7-membered aromatic heterocyclic ring which contains one or 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 heteroaryl group may be substituted with one or more functional groups

commonly attached to such chains, such as those described for "alkyl" or "aryl".
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[0056] The definitions provided herein apply, w thout

l[imtation, to the terns as wused throughout this
w@p®eil2ioemt i on, unless otherwise linmted in speCl/UE106/020332

i nstances. [0057] Those of ordinary skill in the art

of ami no acid and peptide chem stry are 20 aware t hat

[@0T0hi rDhesteinl "hetarbanyidkd" eowed haxtin dpnesastpadt diynether group

T e T TR e
s%s,t‘ﬁieﬂf %&Hefé?rhéagéri] eteroalyl skt &G0 Haf bf)t_idﬁh‘% bé kiibstituted

vhere R dre as di Scussed her'ei n. 00581
abdéfssl abbher wi se i ndi cated, the term "am no acid" as

enpl oyed herein, alone or as part of another 0
(PR e Ehe e Dot FRPTABIoB e R (P REA G0 2 HegGLP-1
Q4B i f 1&0f
<SRRI bGi L] Bt e See bR ch] il
rédepton niafulatak irvlwlle apbaists, aritagrnists, partial/aonists; invEtse agonists,
absolute "S" configuration.at th ".carb

cBoriAh 1y oseutsts FARIBIeES PRt el Giiapdard pharmacology

' t iEQ)- t R he
SRR R P LR T SR P e 8 G b,
Paairfladotogiday Bhsie ofTiherhseutios, 10t edition 00 0d&Srawriflidls Chapter 2,
ot herwi se indicated, the term "am no-al cohol" as
mnpldyed herein alone or as part of another group
. ude : o : . : :
1407210 5 Prg O WAy T Bl 2w A re e MY RGNS such
tmeriiqreVidéDinaharpiebattt cadecmldah tleueh  as val i nol ,
[glﬁ%éi nol, al aninol, arylal ani nol, heteroaryl al anjn

| .
0] Uhe tesm “dighetonpnarqlated diseasss Ol‘tq%@tﬁtde%fhﬂgpﬁylie%fés
| oy.ed ' .
TR ) i s, S
dYeaing MopergRaémia, Bytdireraanydpsmetaltslicayndrome | ditbeté(complications,

carbons, preferably 1 to 20 carbons, nore preferably
andthyp BRI, in the normal chain, such as nethyl,

I, | el S o DUE W gt = [ .
R R RGO Hng oM Vhoic o el S0 e
REdrY Iwittdulihitatidd, PRidentaent ¥ver DDNyhd/ofledsd HDLrmdy lower

dodecyl, the various branched chain isoners 20 |
trigtsicendes aadigr taveer [totrchofrstarpleaand/os other kpgvwyprechapdsms for

efi ned herei.n, ,may.optionally be substituted on any
%@@P?‘%ﬁaﬁy%ﬁt%&mﬁgﬁgﬁe{% one or nore functional

DOOSPS ARAFRGboRbL AMbRPelit sieahdshdbddherdn dithaks, witout
not Timted to alkyl, aryl, alkenyl, alkyn

l ! .
Fpitationy adminjstetioy lof a yesensatirally, effepdyoameyt 9% fag therapeutic
St 9L By o BRETF BRI M s o ety o

finkthBon, §Y &0 8motht 02 tERERANK lagert 36 BOAYE Ffeif.&nt)a condition treatable
car boxam do, am no, al Kyl am no, dial kyl am no, am do,

by kgrhimisitration af ¥ bempediorhesithe GLPH hrrce0r mpdelators described
BUER. G0, &1 S0, BIGSPRRNL S, PHOSEAL DL SR Eor

PRYEL B drameliorative 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
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cycl oal kyl al koxyal kyl, cycl oheteroal kyl and the |ike
to formal kyl groups such as -28 WD 2006/ 127948
WEONLUER@O6/ 020332 trifluoro methyl, 3-hydr oxpeiEKy1006/020332
2- car boxypropyl, 2-fluoroethyl, carboxynethyl,
cyanobutyl and the like. [0061] Unl ess othermnse
physitiizg taad the therapautivs Oad:dmblyaﬁomrsf therpbaies seﬁ@q’c@i ral one

part of another rou ncl udes
a&mmt%%lpanlth%{ R Sy bbb R iy fbunt in advance.
£0 Caf lgef’éﬁ)’tld&oﬁgcﬁbééﬁ 384 %1aﬁrﬁe(ffﬁer€ﬁ\rsﬂeﬁss %éﬂd? pef@cPwith
nnr ds, preferably to 20 carbons w th one
cdsmpm’able exgfosnibdse inbanaficacymaep Dﬁglema;b lgwrirntg(oB/obandysa gnodel)

th to two doubl e bond th |
R petiEph aa%vc%i%w&%% R G T

ﬂﬂg «%ggggmﬂ ¢ ter#?ﬁéﬁﬁébmbd[0062] Unl ess ot herw se

nyl™ as enpl oyed herein al one
or 10 as part of another group includes, W thout

i m Natan, strai ght and branched C }{

hydr rbons cona?l 2 talgr arbo b ong
norfe tHi @ e Yoongs, Br f N
HaNE Jtﬁ?@e rlbfk nnreopnefena y 2 te 80
car Bdns Wi th 8ne to tmofirlple bondd, in t r mal

chai n, such that any caréggggpy be optionally
substituted as descri bed e for "alkyl". 15 [

Unl ess ot herw se indicated, the term "cycl oal kyll"
enpl oyed herein alone or as part of another group

i ncludes, without |imtati@mpot@tiurated or partially
unsaturated (containing 1 or 2 double bonds) cyclic

hydr ocar bon gr s containing 1 to 3 riags, appended
SO | Byt

or fysSeH in ng nDnocycllc kal [ 6ﬂic al
Ticycl i ﬂlk [ §,@ Ept tof2
n

caroon§ férn ngnth

HNr bn '»,,/fcﬁ‘{nbng eaq'.% in_g |oh Fray HoeOf usedFtool
aromatic ring as described for ar?PH whi ch TNae
cycl opropyl, cyclobutyl,egyggfpentyl cycl oheXyt;
cycl oheptyl, cyclooctyl odecyl, cycl ododecyfs
cyclohexenyl R~, ~,I, I ~1" , any of which groupsl
may be optlonally substltuted t hrough any avail abl e
carbon 25 atons with 1 or sER®NM:duUps sel ected from
hydr ogen, hal o, hal oal kyl, al kyl, hal oal kyl, al
hal oal koxy, al kenyl, trifluoronethyl,
trifluoronethoxy, alkynyl, _cycloal kyl al kyl,
fluorenyl, heterocycl oal kyl, erocycl oal kyl

F

aryI heteroaryl aryl al kyl>aryl ox OH&Y%'O yL,
I aIk X ylttu o, nar§I ako, H{yﬁter aryl gl kyl
ar P o yhhe ergééw J\ N\_;_)J\NHZ
ter ar

| oRy, = ydr 09<y////9ﬂ r &, o%&y cyana -@9’
2006/TE7 48 PCT/JUS2006/ 020332 0 carboxyrm/carbonyﬂ
(11 ), carboxafi d®¥ amino, substituted ami%no mhereln

the amno includes 1 or 2 substituents (which are

al kyl, aryl or any of the ceh®moansy| conpounds

nmentioned in the definitions), amdo, azido,

guani di no, am di no, phosphoni c,
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phosphi nic, sulfonic, sulfonamdo, thiol, alkylthio,
arylthio, heteroarylthio, 5 arylthioal kyl,

wabdoenymug/| t hi o, al kyl carbonyl, aryl carbonyl, PCT/US2006/020332
al kyl am nocar bonyl, aryl am nocar bonyl ,
al koxycar bonyl , am nocar bonyl, al kyl carbonyl oxy,
aryl car bonyl oxy, al kyl carbonyl am no, o
aryl carbonyl am no, arylsulfinyl, arylsulfinylal ky h
aryl sul fonyl am no or aryl sulNgmani nocar bonyl , &t
of aIkyI substituents as set abovg, 10 [00

tern1 ar as nployﬁ r-|niakb om p rtyofo
| ¢ gnd: bi ity ; amomy ougs ;:on't aigdi

10 c&rbonsé%; the rifty port| (such~ Hphenyllor
naphthyl) and moptlonally i ncl ude oneoto three

additional rings fused to "aryl"™ (such as aryl,

cycl oal kyl, heteroaryl or seheimtReycl oal kyl rings) and
may be optionally substituted through any avail able 15
carbon atons with 1 or nore groups selected from
hydr ogen, al kyl, hal o, hal oal kyl, al koxy, hal oal k
al kenyl, trifluoromethyl, tF oronethoxy,
cycl oal kyl al kyl , quorenyI rocycj,pal kyl

he eroc ;kyKaIkyIH a yI het ylw Qar
@r : y Nt on 8
Ia er@ ﬂyT | k&, (% eter oar yd o
hetrt'/g:épm kyl ﬁ% hetro?ﬁryl al kyl®xyal k I\rggﬂydro%
nitroy Oxo, cyenoed am no, substituted am wher ei n

the amino includes 1 or 2 substituents (which are

al kyl, cycloal kyl, heterocycl oal kyl, heteroaryl, or
aryl or any of the other é%??"%é ounds nentioned in
the definitions), thiol, alkylthio, arylthio,
het eroaryl thi o, arylthioal kyl, al koxyarylthio,
al kyl car bonyl , aryl carbonyl, F ylanimgparbon/
cycl oal ykl am nocar bonyl , aryl ocar bQnyh, 2

het er oar gcaobonyl t §rogr yd algky argn car bonyl
alkﬁxyca W? ,ﬁgﬂkx Cak VQUX oi&»ﬁf
xy,.al aﬁboﬁyl MENOy NH2

q{ aryPs t)nyl 7 Isuléln I§1ky
aryls fonylan1no or arylsulfonan1nocarb
of al kyl substitQer®% as set out above. 6@%5] The
term"arylal kyl" as used herein alone or as part of
anot her group 30 refers, WHHENO:Mitation, to al ky
groups as defined above having an aryl substltuwnt
-30 WD 2006/ 127948 PCT/ US2006/ 020332 such as 2
phenet hyl or naphthyl propylg_yherein said ary d/or

al kyl groups may optionally subs L,tuted flef i ned
above [ 0066] . Th terarﬁ | k |.PX36 H O
"het er oary. iji I J&ho_f“ N
hef@ J\g\@ny o>{%/) asyenpi q \éﬁ\ oy aI nel 075_)]5'§H2
t
t

pahh—of her d8s, g%mn héut | imi NN,
an alkyw ary&ﬁg%gup :@hdeflneg above\gglied
an oxygé&emetonl [0067] The term "hetero&ycl o"

as

"het erocycl e" heterocyc@%b 9615Peterocycllc

used herein, represents, %out imtation, an
unsubstituted or substltuted stable 4-, 5-, 6-, or
7- menber ed nonocyclic ring systen1mhich may be
saturated or
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10 unsaturated, and which consists of carbon atons and

fromone to four heteroatons selected fromnitrogen,
w@0ba27940xygen and/ or a SO or SO2 group, wherBCTUS1966/020332

nitrogen and sul fur heteroatons nmay optionally be

oxi di zed, and the nitrogen heteroatom may optionally

be quat erni zed The heteroi[‘yblellc ri ng may be attached

h ool

LN A= n |

—at_any hete RPN
Corepaundh ¢

[ Enposge in
3@ &b Ny cl edogsd,
t et rahydr of uranyl, tetrahydnet*hinnpiéagy|l pyrr

Poteney HARIoR ek (| F X@OSIER/éﬁjﬂ
i ¢ groups includg,ip®UT in gb/ebimice mi t

- D(sc@l6mp/ke)
ECHEA Y ED Y P56 félolbé/ieg §XOPYT T OF bl nyT ,

89 nM*h
93“ et a‘ IEﬁ xuullé;JS(ﬁ(ll EL llyl amd ?gaol azof Yy

C DuUDl i

+| r\ngl ] H 4521!"1\/1*]1
ED30ets ”nnﬁ&lfsxlséu o oups 44

3% h one o groups. 28uch as ¢ 4020 nM*h
FR50= ] poles/kg 2@16r 0068]

Hdscri bed y aryl" ThéSq6aMsh
1'5@eterocycIEDﬂG<=y12hnaﬂesA$d herein albne or_as jﬁﬂan“h

ot her

PSS SRR e PN T e B

%15 )pp'ﬁ e @hosﬁﬂ%rtﬁmr g f CobfoBh@CHHREY TR NHs09, 1@1@&& 158
oups may optionally bé substituted as defined
whm\desed DOEOM Thigbuierntplfebler oaryl " as used herein
refers, wthout limtation, to a 5-, 6- 25 or
7-menbered aromatic heterocyclic ring which contains
one or nore heteroatons sghpeted from nitrogen,
sulfur, oxyvgen and/or a SO or SQ2 _group. Such_rings

CBipbend/ f iiBe@ntpinasbdsthmicear yl or het er oaf Ekposunginand
5polmAROP PS5 ADICER MKl 85 Plakua Ghcse B an >a§§h*;*(sc@67ug/kg)
mted to,

Iy kP AION St s,
I d.l Ul S5 doS UBI | lleu | I
%g °t(§§i oks (e.g. . E.M Ross
ns The-10-Ph

e

ar n‘nr\nl nru cal

hel%afem-Pe&l) 10th edition (2001
t(emn@l/kgpp. 31-43). [0072] One

g var

)2RE MR

of ordinary

heter oaryl IIQGQ%§GT5‘1% [ de TedUbe@S@ NOt | { Mt
furan, py irﬂl:c‘?t &l&tﬁﬂﬁgﬁd* pyr| di ne, pyr i di ne,
T | ZT L1 L LUI T
Wéﬂ | thyes &)‘%‘W Eﬂﬁl ly a heteroaryl é?
subst it ut e6l0RPel e or more functiaonal
5 123baM*h
descri bed|{Wrnmhal/kg)l " or "aryl"” -31 WD[ 2006/ 127948
P US2006. 189 3s<.0410070] The term " het el
Br group
ers, Wit tTom—to atkyt groug er 1 ned

;g% Ei%?ém%%dliryl substituent w 21 dheH

 S059800kka Shove. 5 Toor1] - [AS TR
"recept or | fbduinalke)' refers to a conpound that acts at
tthe GLP- 1

n(sb gmal/kgy events. Exanples of | receptor
BgIUl at or s _Sg%l(ﬂg@()@(glqm sts, antagoni sts, 1pas hiveth
agonlsts
Kenakin jn
Ba8is of T
gkpll int
of such t

hes%r(p<0Wb) readily appreciate

e nEdNi ng

g1 0BnRFkPy ovi ded in the present

case and in

gﬁﬂlpf’ y be
‘H‘ QuRps
Bonmonl y at@%l@[@@@@ﬂléuch chai ns, such as$
ae2yhwi+ky! "
as used hergj finglgne or as part of anot h
ve haV| 1ere|n sald
het er garé(l | VAV =14 r\lln YRy uluu.i o1
dtdstitute
-73%CpR0.00)t 0 alter its ability283nMdul ate
downst r ear
al l osteric antagonists
Sﬁgr nmacol ¢
H 11, Chag
the art—{

0073]

The Term dl abetes and relate

di AU searevnndes s weve o bt vabres are elaiaed using fhe fasting plasma

glucose value as the baseline in each individual animal. The percentage change in the

AUC is calculated relative to the AUC for the vehicle-treated group in the same study.
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15 without limtation, to Type Il diabetes, Type |

di abetes, inpaired glucose tol erance, obesity,
whypengloygen a, Syndronme X, dysnetabolic syndrpe®ps2006/020332

di abetic conplications, and hyperinsulinema. [0074]

The term "lipid-nodul ating” or " lipid | owering" agent
Ths penahies gaen heer determinedfbareomparisorotetthe vehielattiegied greyip using

agents_that | nd/ gr r.ai se HDL and/ qf.low 20
T GLe e oY &y A Dok Bhe S RBPGRErbr AT o

i RWFABC hanirsyi of Rihicld: hesReietdFal/bH 1.4 gRésphgie

S@?%?%Hg?sor dcg?tg. [0075]gf Adm niq)gt rati ogrlfbgfba PR
buffer @pBut i c agent descri bed herein includes, wthout

limtation, adm nistration of a therapeutically

effective anount of the therapeutic agent. The term

"therapeutically effective anpunt” as used herei q
[005K7r s, Ths pantides 2l anploigs therent depcaibas beiesi ey Be papduced by

her apeut.i c. nt_fo t L L . .
e R A e e P
Hakdryl and 6 BPMeri fiadd UiTaE Peptidte s Analpsisl SyhdresisyBioldpt’; Volume 2

amount is the amount sufficient to exhibit a
-tRnesial Mathods e PasidgtSyathssis, }iﬂrb@enp%ﬁ-%%, & Gross and J.

el or ati.ve,ef . - RC ,

LEEAE SN SRR Pl S SL B, OB LY, SRt ana 1D
YR dIRINPIRke PhRide ®ydiickiem DnlliEst,@derbe Chémicall@e., Rockford, IL,

preci se 30 effective anount for a subject wll dg&gnd
1986n Thhdesitedjsaprsisdiases amipe Fannc (B Flegrenylmsthyt g

Syehenst] gl G 0RAY GBI BTk St BRSETRN 80
WY SHeGiButyR Bbup Her thipoapepiotetion bf therhiinahdidsidefchains (see

therapeutics selected for admnistration. Thus, it is .
fapexansdé B Athsriop ead Ry Cafheppard, “Ehe Bluorepzlmgthpirycarbanyl Amino

d Q0.761. T ti .di 20, 1@l }
REFERTE Grol Sdrt oo ERchiSs G HRIRTE m AN PUTER o
‘SRAaLNREhods th Puptigé fs'g@tﬂssis,mﬁte@; 9. DB&CIgindeniieniingd 1.
(Ob/ ob nouse nodel) and superi or pharmacoki netics

Meenhefas Hded Alsgdesib Lrasarealicgn1@87i on i n dogs), as

tobyd) oy 1% RePEass S b RETRBA i 4 FRE R BN s ik
sdte e ofthe IC-terthirfas Of the
o e G e e e v

Peptide.~ANsyhIkiksinig tegnn by appending the @-tgmping amigp acid of

to the resin through formation of an amide or ester linkage. This allows the eventual

e popt
the peptide

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 herein and, after
completion of the peptide sequence assembly, the resulting peptide alcohol is released
with LiBH4 in THF (see J. M. Stewart and J. D. Young, supra, p. 92).

[0079] The C-terminal amino acid and all other amino acids used in the synthesis
are required to have their o-amino groups and side chain functionalities (if present)

differentially protected such that the a-amino protecting group may be selectively
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OH \'l | FO SEQIDNO 9 F
"~HHNH H- NNN-NNNN N 0
W@2MbMDIHO 11/ OH O OH O | 0 D NCPCILS2008®R0332
WD 2006/ 127948 PCT/ US2006/ 020332 o~ FOHNHOHO
HHOHN-NNN=NNRNNOIO HOMHHOHOIHOO
rénGHdlHngER $yhtNeis. TBS coupbing of an amimpaid ispegopna by H

~NNN-Nv NiNN-NNNZ 'f~OHO"[ Q.. i
SRR b ot opRY1 S10un s i g5 TR G |

u%bfldc%d'bﬁ%r%ﬁ ; %}‘E@W&ﬁﬁhaﬁaﬁﬂd feidNipfenhibdtolthdNddin. The

sequence of a-amino group deprotection and coupling is repeated until the entire

OO0 HHH
H=H N

O N
j HH
Q

~

peptide sequence is assembled. The peptide is then released from the resin with
concomitant deprotection of the side chain functionalities, usually in the presence of
appropriate scavengers to limit side reactions. The resulting peptide is finally purified
by reverse phase HPLC.

[0080] The synthesis of the peptidyl-resins required as 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 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 acids can be accomplished
using HOBT or HOAT active esters produced from DIC/HOBT, HBTU/HOBT, BOP,
PyBOP, or from DIC/HOAT, HATU/HOAT, respectively. Preferred solid supports
are: 2-Chlorotrityl chloride resin and 9-Fmoc-amino-xanthen-3-yloxy-Merrifield resin
(Sieber amide resin) for protected peptide fragments. Loading of the first amino acid
onto the 2-chlorotrityl chloride resin is best achieved by reacting the Fmoc-protected
amino acid with the resin in dichloromethane and DIEA. If necessary, a small amount
of DMF may be added to facilitate dissolution of the amino acid.

[0081] The syntheses of the 11-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 433a). 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.

[0082] The non-natural non-commetrcial amino acids present at position-Xaa10 and

at position-X,a1; Were incorporated into the peptide chain in one of two methods. In
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2006/ 127948 PCT/ US2006/ 020332 Tabl e | Conpound/

Pot ency in ob/ob m ce Exposure/dose during Exposure in

tBEGrst Bppiidchi aIBICF o Fnwis/rubteetcd omtoaiztal afnimg i Fab plegyred in

IO AN e o
tﬂé'ipll,lééﬁ/njﬁﬂle%t%) 38 Qyithsis ofjtﬁélp 0. AlteRHBNEF /e Guit&bion-
= 2" nnol es/ kg 1467 nMh *Conpound I

mhotalt dnging acrplcymsdbudt OISE© resm &mctlymuwethab@ etgahig chemistry

| e h buffe 1:1
5 Rl s ey peafacn- SRR S b nedisa for |,
/ moc-
flocipbul) & RUICRX LR o) ol Tabhhich, GRTOqUA T

1Retuted nomnkturablaasnmadil wes spthesized infegstion: Syckon Agriveglve was
P d acose Tol e ce Test fte SC I nj ection of
W A SCRBIE S P?asef%%"% %SASr NS) 89 nMh (10

/ s Fo g / k
FIRYY ¢ V5o RPHHoTRR0R: dAR0uRNLfe stk Bl ko) 118

10
Examples of Orthogonally Protected Amino Acids used in Solid Phase Synthesis

Trt
- w |

OO ]

Fmoc =

(o] Fmoc—N OH
H
#0 o
\_ Fmoc-His (Trt)
o) ~But ¢
° oBut 0—Bu
OH F N OH Fmoc—N OH
Fmoc-——u Fmoc— moc H 3
(0] (o)
t
Fmoc Asp(But) Fmoc- Gm(gut) Fmoc-Ser(But) Fmoc-Thr-(Bu’)
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(10 nnol /k ) 130 -72% (p<0.0001) 541 nMh 10 nnol/kg)
149 -549% p<0.0001) 940 nMrh (10 nnol/kg) 140 -73%

W@ peod/1901§ 283 nMh (10 nmol /k ) 120 - 68% ( p<eCDOSZP6/020332

1116 nMh (10 nnol /kg) 139 -63% (p<0.01) 1603 nMh
(10 nnol /k ) 119 -61% (p<0.0001) 1257 nMh (5

nnol / kg) ProtecRa%Arujn0A Gy useDin$diid Plidse Symthesisg) *
AUC = area under the curve. AUC val ues are cal cul at ed
using the fasting plasnma glucose value @s the

basel i nq i geach individual aninmal. The/percentage
change i Xthe AUC is calculated relatfve to the A
f orFase Ny e R edte- t r BredcedN grypuPHi n_t he fudy. -3

WO 2006/"120948 PCT/ US20b6/@203327PRd) p a‘suegX‘Q?VEn on
afmeocelt er mi ned by conpar iGs',on to the vehi®le-treated ©
gPBuBCEdNEe 2hai ysi s "OF vari ance (FNNWQ? f ol | owErdochyNva
Fi sher's post-hoc te **NS = non-NERYTMest i cal | §Norvaline-
signgficant. *** DoSing vehicle: propyl ene glycol/pH
7.4 Rhdsphate puf fa—Ag-Pfl. 5 [0077] The peptides and
Fresl 0gs Jher eof raescp‘rzj‘;‘b herein may be produced by
chem cal Osynt hesi s usi ng various solid-phase

t @ARALEMES SucHmoags)aiegel-tescri bed in G Barany and

R B. Merrifield, "The Peptides: Analysis, Synthesis,

Bi ol ogy"; Vol umg" Re -"Special Meghods in Peptide

Synt hesi s, Pas 4 pp. 3-284, E\,&ross and J. 10

Mei enhof er® Acadeni ¢ Press,X; Yor k, 1980; and
in J. re Ad J. D. Yg N \ X9l 1 d- Phase

Pepti de gsi%s™®s 2nd Ed., Er c&5ghemni cal Co.

Rockf or ¢« ,R41984. The desied strategy i s based on
the Fno§ (% Fl torenyl net hy] metrayl - oxycar bonyl) group
f Bho ¥ prot agld.0nyo M€ a-ami no group, in

conbi At i wth the tedt-Qutyl .group for tenporary
protection of the am no acid side chains (see 15 for
exanpke E._ Atherton and RFe®“adheppard, "The

Fl uor enyf'rret hoxycar bonyl Am Protecting G oup", in
"The Peptides: Analysis, hesis, Biology"; Volume 9
- "Special Methods inxPepidde Synthesis, Part C', pp.
1-38, S. Undenfriend{fan{l J.7 Rr)ei enhof er, Eds.,
Academ c Press, Sa 'me\gﬂ, 1987.

oH R4
Fmoc—N

o

Formula IV
[0084] 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 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 Et20 or is redissolved directly into DMSO or 50% aqueous acetic acid
for purification by preparative HPLC.
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[0078] The peptides can be synthesized in a stepw se
manner on an insoluble 20 polyner support (also

WO edoenizma8 t o as "resin”) starting fromthe C tRCTUS2986/020332
of the peptide. A synthesis is begun by appending the
Ctermnal amno acid of the peptide to the resin

[0085p ughPdppidestvith theafesiasd puritgeambe elstrimed by phafeatioThiFyg

e i YS9 oS0l Fh ShA BRI
sré_elf ; &El‘)r\éﬁlagol%r%@l. ’gﬁé Qb A DoruddpHRAE K iWe8le8 ifto a YMC S5

m na cohol 1s present, the Cterm nal 25
oS (200e 1 0ynt) @ohmirpaidestuted wathMelinvex gradieat ¢fd¥pERin water, both
al cohol, resi n_( SASRI NT Bachem _Bi i.ence, hnc. -
et T S S T o BB D55 pniconing
et ent i .
SFEIRFIBRGEl et drusgabSras paRaIPtact b
chhiEniaiey dectid-spiiyeM8ranaleid. J. D. Young, supra, p. 92).

[0079] The C-termnal amno acid and all other am no
acids used in the synthesis 30 are required to have

r as ' i ere
P01, TRTRI P e A P BB RN oo
Waredil N0 protecting group may be selectively -36 WO
2006/ 127948 PCT/ US2006/ 020332 renoved during the

mPh&yls. The coupling of an amino acid is perforned
]Egrg=bg§é,ilvati on of its carboxyl group as an active

ter ‘&@d reaction thereof wth the unblocked a-am no
iBospsdbutihe N-term nal am no acid appended to the
resin. The sequence of a-am no group deprotection and
icRsupisPigoryd repeated until the entire 5 peptide

eg_,uentglg1 is assenbl ed. The peptide is then rel eased

Forfi 't resin wwth concomtant deprotection of the
Bi-dehghai n functionalities, usually in the presence of
appropriate scavengers to limt side reactions. The
Rres0ipremd peptide is finally purified by reverse

has HPf_C. [ 0080] The synthesis of the
Ig‘éb‘ﬁ‘ 1SW-resi ns required as precursors to the final
t18u pabiies utilizes comercially available
cross-|inked polystyrene polyner resins (Novabi ochem
Bartoidgo, CA; Applied Biosystems, Foster City, CA).

ferre l.id supports are:
M;SZT ?H“gt&?dﬁ&lhoxyphenyl - Froc- ani nomet hyl ) - phenoxyacet

YiS PrriiBpoylisingezhydryl ai nine resin (R nk am de MBHA
resin); 9-Fnoc-am no-xanthen-3- yloxy-Merrifield resin
EQQebdicthyliethst r esi n) ; 4- (9- Fnoc) ami nomet hyl -3, 5 15
iJret ho enoxy)vakeryl -am nonmet hyl -Merrifield resin
}?[9&_0 ‘?re%%/(ﬁ%i,—q‘cs&@ erminal carboxani des. Coupling of

M cPARECNUbSRIARALe am no aci ds can be acconpli shed
usi ng HOBT or HOAT active esters produced from

DMY HOBR-dippthylfadpmnidBOP, PyBOP, or from DI C/ HOAT,
JU HOAT, respectively. Preferred solid supports

E]Qéfkjé;%?ﬂ&?%%ri tyl chioride resin and

YDA defuant hen- 3-yl oxy-Merrifield resin 20

(Sieber am de resin) for protected peptide fragments.
[EAd triflupfrodchiic 4did st ami no acid onto the

-chlorotrityl chloride resin is best achieved by
&Eﬁﬁ?ﬁ&ﬂﬁﬁﬁ%@?ﬁs otected anino acid with the resin
e chhiehopeifane and DI EA. |f necessary, a small

anount of "DMF may be added to facilitate dissolution
dIMMre Namiethylmaagiptoline
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[0081] The syntheses of the 11-ner peptide anal ogs
descri bed herein can be 25 carried out by using a
w@epbilzi4synt hesi zer, such as an Advanced ChenP@DiS2006/020332
Mul tiple Peptide Synthesizer (MPS396) or an Applied
Bi osystens Inc. peptide synthesizer (ABlI 433a). If
NNBE—NP&%IGylpJﬁsolimﬁd, up to 96 peptides were
SI rrul t.aneousl synt hesi zed. |If the ABlI 433a
fhdighl 9’&1‘1%%@‘ ®used, individual peptides were
iffgpent al | y. In both cases the stepw se
nsglele p a@g peptide synthesis was 30 carried out
PdIC Fipalladjumbe danteay t - but yl protection strategy
descrl bed herein. [0082] The non-natural
PHah= %€ ani no aci ds present at position-Xaal o
on-Xaal | were incorporated into the
pept @éth@%al%é in one of two nethods. In -37 WD
n20CohATIH3 PCT/ US2006/ 020332 the first approach a
Boc- or Fnoc- prot ected non-natural am no acid was
®h solution usi ng appropriate organic
sy etl c procedures. The resulting derivative was
Ifhen used in the step-w se synthesis of the peptide.
il bemdatrillglitgr t he required non- natural amino acid was
built on the resin directly using synthetic organic
Whentigolier5 procedures. Wen a non- natural

non- ¢ rcial am no acid was needed for
%ﬁ%ﬁmti on at position X 6 or at any other Xaa
Iﬁgsllﬁﬂpgf}am(g)e requi red Fnoc- protected non-natural
am no acid was synthesized in solution. Such a
el meld()e was then used in stepw se solid phase
peptl delg-éqtg sis. [0083] Useful Fnoc am no acids

L&’ e shown bel ow. 10 Exanpl es of
¥4 Laganablviiert ot ect ed Amino Acids used in Solid Phase
Synthesis Trt 1 N | i Fnoc Nzz: N = O Fnoc-N CH

HoRTG roeprtepipstafet ) t 0 O Bu t  OBut "OBu 01. But

s(a)lt ol:rnsoa(f’_(il\=I scg_lturaégoc_ N CH

H_

ag. = aqueous

mp = melting point

Bip = biphenylalanine LiBH4 = lithium borohydride

Mg = Magnesium

BOP reagent = benzotriazol-1-yloxy-tris-dimethylamino-phosphonium
hexafluorophosphate (Castro’s reagent)

PyBOP reagent = benzotriazol-1-yloxy-tripyrrolidino phosphonium
hexafluorophosphate

HBTU = 2-(1H-Benzotriazol-1-y1)-1,1,3,3-tetramethyluronim hexafluorophosphate

HATU = O~(7-Azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronim hexafluorophosphate

HCTU = 2-(6-Chloro-1-H-benzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate

DMAP = 4-(dimethylamino)pyridine

DIEA = Diisopropylethylamine
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Z/f Fnooc-N OHHHFmc-NOHHO OHOO
Froc- Asp(But) Fnoc-d u(But) Fnoc- Ser ( But)

WO-pw6ATIMs (But) -38 WO 2006/ 127948 PCT/ US2006/ B2DBSA06/020332

Protected Amino Acids used in Solid Phase Synt hesi s
Fnoc-N OH Fnoc-N~-OH H O H O Fnoc-N OH Fnoc- N CH
€ =/3-bthifl-B -(difethyanans)nuipybearbediinida biydrocidptde @ry-[(3-

RSN RSy bARBTS O N O
Fr (f@[o@i\/ﬁﬁ&léhlﬁfﬁq vBEbREy16, 4, X2. 54 3 X-13
R PO zyeﬁ’%xnocﬁlﬁ’y o4 04 4 Froe-N H OH O
Brr nBQC FItért—bR@flo:E@anbuhﬂ Il g'X2\ | XITRR3 X3 OH

R4 Fnpc-N H 4X4 F | IV [0084
st FBRREPES o AR RO B PR HBeRle | ve

REBY HEOBPHRS —-£a%Eybenzotriazole hydrate

Cl-HOBt = 6-Chloro-benzotriazole

HOAT = 1-hydroxy-7-azabenzotriazole

TLC = thin layer chromatography

HPLC = high performance liquid chromatography

LC/MS = high performance liquid chromatography/mass spectrometry |
MS or Mass Spec = mass spectrometry

NMR = nuclear magnetic resonance

Sc or SC = sub-cutaneous

IP or ip = intra-peritoneal

GTT = glucose tolerance test

[0087] One of skill in the art of peptide chemistry is aware that amino acids occur
as both D and L isomers, and that the subject matter disclosed and claimed herein
includes the use of either or a mixture of isomers for amino acids incorporated in the

synthesis of the peptides described herein.

General procedures for the synthesis of amino acids of Formula IVa
[0088] 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
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and deprotected using any standard procedure (see, for
exanple, D. S. King et al. Int. 5 J. Peptide Protein

WOe®s/13048 1990, 255-266). A desired method i s PEEUSNE6/020332

of TFA in the presence of water and TIS as scavengers.
Typically, the peptidyl-resinis stirred in )
midAddvalt @ obh&l (BetraBedon\Lettexs; 3918 10 /(1998 higadsf to flapetiies) pster
resin or. 2-6 hrs at room tenperature. The spent .
w,égmﬁﬁ RSTORBIaCIAPE BE SROE ARG TEHES OF A0 GeR BHFDY dith Fmoe-
r : ' broiHG S BEES e R stallization
Cﬁ%@ﬁﬁ?‘%sn}gﬁ%%ubﬁlggﬁiegg??}%%ei tlher9preéci pitated aJrf{gs ?LO
offeiiifath vdrhofrbZfniersolventsgtb sided vididvith ermntibyerio exceBVED %.

or 50% aqueous acetic acid for purjfication b
Reveqyal ok iy SUHPISEE & SOTGEORATHPAS ASHPTPERF RRSBRE28R 32
ﬂogr?lﬁgliVPepti des with the desired purity can be
Sbtarned by purification using preparative HPLC, for
[6089]P| eAliemativilfitcefpoivhdied a0l ascathbe peegparedMydedical -
LC 8A liquid chromatograph, The sol ution of crude

ipdysed heomigation efapeihylihefcsogycini (Sehemydd) (028% 100 nmy

col umm..and ' [ ' b j -
BRI PR toRoblPERY F AEh8RL: O MBS escried
dbev&amf siddinPRcibthization tdadefof dhiranéstdrmiii rotih gnanbiprriddc
absorbance at 220 nm The structures of the purified
peprsi desoniacitheouptivaps fatcaibsd iPeemed i3dnip qpmpounds of
I@nal iis. [00861 The follow ng abbreviations are

e u%_i n the Exanples and el sewhere 10 herein: Ph
= phenyl Bn = benzyl 1i-Bu = iso-butyl i-Pr =

i so-propyl 15 Me = methyl Et = ethyl Pr = n-propyl

Bu = n-butyl t-Bu = tertSpReM¢A20 Trt = trityl TMS =
trimethylsilyl TIS =Triigopropylsilane Et2Q =

di et hyl ot her HOAc or = acetic acid ﬁ MeCN or

AcON =xatetonitril ex, & NN di met hyk: i dee

Et /&ng;hyi—acet t el THER= efT ahydriof iy an ™TFA =
> -

. . 3
trifluoroacetic aciX onc Xz\m i

1 Rya u
RGﬂ
//B
Réa
Rea X, NS
y /D //H X \Rsa
[ >\ X
X2 2\ d xl’/xZ A R Ph X _—
A | Raa | Ran ~ Ry
> VX3 .
/k\ X Ph N vi
HOCH, XE\ o BrCH; x}\ v CO,tBu
Ry WV Ryy
RGa
Réa Reéa
Z1-
| | X s
X7 o e U
T R3, g | R3a h x \Xs
X \\x;, _ X\ X3 _ x}\
Xy X4
Ry Ry Rya
a
FmocNH COtBu YU FmocNH CO,tBu viii FmocNH COH  Formula IVa

a) R3R¢C¢H;B(OH),, PA(Ph;P),, toluene/10% Na,CO3 b) s-BuLi, DMF/toluene
¢)NaBH,/MeOH d) 43% HBr, reflux e) PhC=NCH,CO,tBu, chiral catalyst,
2-tert-Butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphos-phorine/THF
£) i. 15% citric acid ii. FmocCl, Na,CO4/THF-H,O g) recrystallization h) TFA
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30 TFE = a, a,a-trifluoroethanol Et2NH = diethyl am ne
NVM = N- net hyl nor phol i ne -40 WO 2006/ 127948
wWEONLUER@O6/ 020332 NWP = N-net hyl pyrrol i done BXIVIIS2006/020332
di chl oronmet hane n-BuLi = n-butyllithium Pd/C =
pal | adi um on carbon 5 Pt02 = pl ati num oxide TEA =
triethylamne mn = mnBchese B or hr = hour(s) L =
liter 10 mL or ml= mlliliter gL = mcrolkiter g =
grwﬂ§¥z r= milligrah(sy mol, = nol e(s)¥15] mol .=
\E@s)__neg\v)g1 | i equivatent mtgg%xR? Toom
eré tyre sat or s’éf\}\ d = saturat =Raqueous 20
= m# t1ng point Bi% = bi phenyl af'anl ne®EF'Bhi =
I|th|un1borohydr|de My = Magnesi um BOP reagent =
benzotri azol - 1-yl oxy-tri s-di nmet hyl am no- phosphonl Fer
hexaf | uorophosphate (Castro's reagent) 25 PyBOP ﬂ
reagent % zotriazol -1 -y(lz’@ Bt rjpyrrolidi ﬂé( Rh .

phospho |g\o hexaf | uor oph R\ ate HBTU = x3 —
2(1H—>/G)n\\ triazol-1-yl) 33tetrarrethy|ur‘ nim
hexakt tes,ep osphat € FmdaPUrco,mu FmocNHY ~CO,tBu

O (7- Azabenzot ri azol - | -yl )xild, 1, 3, 3-tetranet hyliur oni m
hexaf | uor ophosphate HCTU =

2- (6- Chl or 04 benzotriazol -1-yl)-1,1,3,3-tetranet hyl
uroni um 30 he}afl uor ophosphat e DMAP

4- (di ngthyl ¥m.no) pyridine DI EA =

.. 3a s
Dii S'ijkggyl et hyl ami ne -41
Raa
FmocNH COH Formula IVa

a) NBS, AIBN/CCl, b) PhC=NCH,CO,tBu, chiral catalyst,
2-tert-Butylimino-2-diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphos-phorine/THF c) i.
15% citric acid ii. FmocCl, Na,CO3/THF-H,0 d) recrystallization e) R;R;H;B(OH),,
Pd(PhsP)4/toluene-10% Na,CO; f) TFA

[0090] Compound ix can be prepared from hydroxyheterocycle xiv by treatment
5  with phosphorousoxybromide (Scheme C).

Scheme C
82 OH /Xz Br
Xy~ Xy \r
! ﬂ/ a T
X3 —_— .\ X3
X4 X4
xivR‘m ix Raa

a) NBS, AIBN/CCl,
[0091] An alternative synthesis of intermediate ix uses xv, methyl-3-iodo-alanate,

10  and i by zinc-copper coupling (Scheme D).
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WO 2006/ 127948 PCT/ US2006/ 020332 EDAC =
3-et hyl - 3" - (di net hyl am no) propyl - carbodi i m de

whyasoziori de (or 1-[(3 PCT/US2006/020332

(di met hyl ) am no) propyl ]) - 3- et hyl car bodi i m de
hydrochl ori de) Fnoc or FMOC =

f1 uorenyl net hyl oxycar bonySchBme Idr BOC =

tert-butyl oxycarbonyl 5 Cbz = carbobenzyl oxy org,
car bobenzoxy or_benzyl oxycggbonyl  HOBT oxl’/l—zl(FﬁTHzo
=1- hydr ox 6t azoks draie O -HOBt = \X;

6- Chi or o- benfgg i dzol & HGAT— Ph XX

=1- hydr oxy- 7-azabenZot rfazol e ,J%tﬁ i C+ﬁ§b\f§‘i‘
chromat ogr aphy 10 HPLC & 'Fl‘th performance qui ¥
chr omat ogr apdy¥n-tGbivR,racih) begdienpombor mance |i qui d

chr omat ogr aphy/ mass spectronmetry M5 _or Mass _Spec =

(00823 spAcipwireidinylmsiytbragides xxiikigkpn &6 ~cNr 25 SHar HcR4a) g be
SC = b-cut. 15 | ip =intra- it |
opied ot Bl S ERET REETE) ° 0087 one of Peki 11 i

the art of peptide chemstry is aware that am no aci ds
occur as both D and L isoners, and that the subject
matt er di scl osed and cl ai beemeeEei n 20 i ncl udes the
use of either or a mxture of isoners for sgm no acids

i ncorperated in the hegis of the p fl' de®.c. _COoEt
des !éed hesein. Cenerdl procedudsess f ol i e +syntlhesi-s—
v

of.. o aci ds dio¥ {a 1va [0088] |Protict emp arkno
acl ds & Fornul a | \g,can"be prepared Bf sgveral xvi

nmet hdods. 25 For exanpl'e (Schenme A),

i odobr ono- heterocycle i (where X3 = N) can be coupl ed,
via pal | adj nmedi at ed catal ys§$ with a boronic a

by standafc || i terature metho s\]o provi de mr N\

heto RS brom de I'PWhi'chly lithiationjand Raa f
L&acli og w tH-a—acykat nsuch as di net RyNforyrani de
pravi des al dehyde iii.li The al dehyde is reduced. o

al ®ohd¥ iv by sodi um%or%‘hydri de or simlar agent and
t he *orresponding bronmide &« is 30 prepared by ‘extended
refluxing of iv in 48% hydrobromc acid. Al kylation of
tert- butyr/Z-(di phenyl net hyl l am no)acetate with v
using @ chial catal yst ajxe -42 WD 2006/ 127948
PCT/ 06 0 met hod of .H}Q Bbnnel | (Tetrahedron
il N39 8775 (1998))18ad8"to the chiral ester vi,
whi ch jaf tedi deprotection wiih &St rong non- aqueous
acid and treatnment with Fnoc- O provides Fnoc t-butyl
pOvsy viHydodxypyenhidihatidt yrepared dtonr sv b treatment of the nitrile with
Recrystal lization  of _vii from conpmon .organic,solvents,. .
oy R Ing i raghlopiden B PYSTFEIRHRS THCESY B YaD hydso Renthipn, pr xvi.
; h - ] . TNt
grﬁ(%ggaﬁc 21 of fxvﬂéz{gﬁgn%rﬁgﬁﬁgglgﬂe PR3 RUSHT %a%io%yﬁ&ﬁﬁlhg &ix
which is chlorinated with phosphorous oxychloride to give xx. Dehalogenation via

catalytic hydrogenation leads to xxi and reduction with DiBAl provides alcohol xxii.
Treatment of the alcohol with phosphorous oxybromide leads to unstable bromide
xxiii, which must be used immediately as in Scheme A to provide protected amino
acid vi.

[0094] Compounds of Formula IVa (R7 = Me) are prepared from oxazolidine xxiv

by the method of Kapadia, J. Org. Chem. 66 1903 (2001) (Scheme F). Thus
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[ 00891 Alternatively, conpounds of Fornmula Na can be

prepared by radical - induced brom nation of nethyl
whedoenzmygl e i x (Schene B) to give PCT/US2006/020332

br omonet hyl het erocycl e x. Al kylation of x by the

nmet hod of O Donnell as described 10 above and siml ar
alketatis bktiv 2dth onsihg poessem daxamgthddisdazigds oy other shogg base

enanti omeri c excess. . Borqnic i d.couplin ;

PGS PGS TS RRTRIE 18T SoLenvg s ietegfort @rith Fipge-Clor
Fifbe-O% 6 he ﬁ(@gﬁqﬁe affR 2vesémpodidds\of khddtype SEFdnflul9IVE.
R3a \ ~1 | a 1X3 r X4 ~ X\ Rda Br X\, |i OHC
X4 Rla ] Rda Réa Rb6a Cb6a /Xl X2 XZ\ (Xg f Xi XZ d
x; 3a Ph Xg\ R3a X3 R4 F@;lz--'X4X3 BrCH2 X4 V Ph
N OCRtBu A Rde iv Réa f_ YHEREX ) 6a / Rea Xz X2 X,

XZI Ragxl I RBah X RI X.X3 K _ X X3 \ 4 R4a
R4a FnocNH*CQ tBu~a Vii FnocN tBu viii FnocNH

CO2H For ul al] 1 ¥er.. z a) R3R6C6H3 L&, R4Pd( Ph3P) 41

t ol uepe//l0% N&2CCO8 b) s- BuLi, DM/ tl G&ne

c) NaBHA/ eOH 6), 48% HBri reflux e) Ph CQO2t Bu,

wehj P N‘%{E al,&s/tﬁj—ma “,

2-terg- yl 1M no- 2- di et hyl am no-1|, 3-di hyl - per hydro b
-1, 3, 2- di azaphgg- phori ne/ THF 15 F')\/%\X(FSL‘%Sciyt r !Oc a%:/i d
ii. Fnocd, Na2COB/ THF-H20 g) recryst&llization h) TFA
-43 WD 2006/ 127948 PCT/ US2006/ 020332 Schene B

Rga \ —_ /RSa
|
\ X3 R4a
4
X,
Xy 0
Formula IVa ”,

OH
FmocNH

EXAMPLE 1

Simultaneous Solid Phase Peptide Synthesis of 11-mer Peptides
[0095] Dipeptidyl resin, containing, amino acid at positions Xaajo and Xaa;;, was
prepared using the following manual procedure in a batchwise mode before
continuing peptide chain elongation utilizing the automated simultaneous synthesis
protocol on an MPS-396 peptide synthesizer. The synthesis of the N-o-Fmoc-
protected biphenylalanine or phenyl-heteroaryl-alanine derivatives used in the manual
couplings is described in the general experimental above, and in Examples 10-19.
[0096] An amount of 9-Fmoc-aminoxanthen-3-yloxy-Merrifield resin (Sieber
amide resin; loading: 0.5 to 0.7 mmol/g) sufficient to synthesize several 11-mer
analogs, was swelled by washing with DMF (4x10 mL/g, 5 minutes). The Fmoc
group was then removed using two treatments, 5 and 15 minutes each respectively,
with 20% piperidine in DMF (10 mL/g). The resin was washed with DMF (4x10
mL/g) and NMP (4x10 mL/g). A 0.5 M solution of Fmoc-L-4-(2’-Methylphenyl)-3-
pyridylalanine-OH (HCI salt)(1.1 eq.), (or of any other amino acid represented by
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X2 Br X2 Br XX2Br b Xi Il C T ai Y XX3 ~3 Br

~[1X3 Ph X X 4. X4\ ~X4\ \ R ix Raa % R4a PhN
waEaRbBerond Réa X2 Br X2 Br . XZ \C X3' X~ e 1 R3HUS2006{®0332
a X3 Xir X3 X4 Xqg Rga Raa Rda FnocNH CO2t Bu FrnocNH

COpt Bu FnocNH COytBu X111 xiii viii Rea X2\ X |
FBmula ¥a), PYBORIA.1 deppadd-DIEZR B3.Foq.)rirdl MMM aanyddee®) the resin.

Al BNV.CCl14 Db C=NCH2CQO2t I al , )
Téﬂetrew B e 0 a1 TG 1ok A Hpbrs. Sncnplind fomeletignas
gb’x_;ﬁdo géggzé‘%gh@ﬁ C&R}'@Qﬁﬁﬂi@hﬁ%st CXhé resml@a@ &hinbd Gv AR with

[THF-H20 d) recrystallization e)
NMRG(BBH( o) $) and PN PI(RE)04h T () Leedetreb B% DNaZ00Btgs WHA10% acetic

4[938‘3‘%@%%26 8’:‘]—2%)2 ?ngt b&‘?ﬁ/ﬁ o ed{ixlg r%,/gh a second manual
QBRI RRGPORTEREACSEAEAR s (RNRIofe dBphhe 105 the

1e0094] of Alre Brhd@groap iwith 2006 pipesidnedts DME emdesingtadhoc-protected
i e 2000 S AT e B g i
ng§§%ﬁ{e%9&)&gd the desired Fmoc-protected dipeptidyl-Sieber amide resin.
[0097] Such dipeptidyl-resins required for the synthesis of a set of designed
analogs were then used in the automated MPS synthesis of up to 96 peptides per run
in the following manner. The dipeptidyl-resins were loaded as suspensions in
dichloromethane/DMF (60:40) into the 96-well reactor of an Advanced ChemTech
MPS 396 synthesizer in volumes corresponding to 0.01-0.025 mmol (20-50 mg) of
resin per reactor well. The reactor was placed on the instrument and drained. The
wells were then washed with DMF (0.5-1.0 mL, 3X2 min) and subjected to the
number of automated coupling cycles required to assemble the respective peptide
sequences as determined by the pre-programmed sequence synthesis table.

[0098] The detailed stepwise synthesis protocol used for a typical 0.025
mmol/well simultaneous synthesis of 96 compounds is described below. This
protocol was adapted for the simultaneous synthesis of arrays of analogs ranging from

12 to 96 per individual run. The general synthesis protocol is depicted in Scheme 1.
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Schene D ~X2 Br CO2Me ~X2 Y Br X1 1 I I~1 111 1 a
Ph X4 NHBoc | ~~~X\4 | _ Rda Xi vx Rda Ph N Co2tBu a)
Wa@eoeu27ORh3P) 2PdCl 2, benezene, DVA [0092] PCT/US2006/020332
Aryl pyrimdinyl nethyl bromdes xxiii (X2, X3 = N, X1,
= CR4a) can be prepared fromaryl nitriles xv
5/8.::|he|m|9 E). 5 Scheme E R@zhemd/ R6a 1 Et Q2C CO2Et
aJ

\ R4aAup@ga§qﬂ|zsyR§hes1g glfl ﬁ\lﬁlij }\"F?ew Wd@r\ [psg)gﬁzégléx%;o%s H

N\ HO N\ N RBa |l RUf R3 a EO\ NEEONEO
N Rda O} : XXi xx 6a %6a N\\) 9 N R3a
R3a HO N B Xii xxiii Rd4a Rd4a [0093]

Hydr oxypyrim difne xvi is prepared fromxv by treatnent
of the nitrile th hydroxyl am ne hydrochl ori de. The
%&’cg@bg‘]a%e)ﬁgg]ﬂ esul ts from hydrogenation of xvi. 10

nsation o i, Wwth enol net hyl ene mal onate xviii
| eads to pyrim’di ng xix

OO,

1) Piperidine/DMF (Removal of Fmoc)
2) 1.1 eq. Fmoc~(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/HOAt/NMP (16
hr);
4) (a) repeat step 1; (b) 5 eq. Fmoc-Xaag/DIC/HOBL (2 hr);
5) repeat step 4 using Fmoc-Xaag;
6) repeat step 4 using Fmoc-Xaay;
7) (a) repeat step 1; (b)Xaag/HOA/DIC (6 hr)
8) (a) repeat step 1; (b) 10 eq. Fmoc-Xaas/HOAt/DIC (4 hr);
(¢) 10% Ac,O/DCM (30 min) [unreacted amine capping step];
9) repeat step 1; (b) 10 eq. Fmoc-Xaay/HOA/DIC (2 hr);
10) repeat step 9 using Fmoc-Xaas;
11) repeat step 1; (b) 5 eq. Fmoc-Xaa,/HOAt/DIC (16 hr);
12) repeat step 11 using Fmoc-Xaa;/HOAt/DIC;
13) (a) repeat step 1; (b) wash with NMP and DCM,; (c) dry in vacuo;
14) TFA/Water/Triisopropylsilane (2 hr);
15) RP-HPLC purification

\

Xaal-Xaa2-Xaa3-Xaad-Xaa5-Xaa6-Xaa7-Xaa8-Xaa9-Xaal0-Xaall
[0099] Prior to starting the synthesis, the following reagent solutions were
prepared and placed on the instrument as required: 1.5 M (15%) piperidine in DMF;
0.5 M DIEA in NMP; 0.36 M DIC in NMP; 1 M (10%) acetic anhydride in DMF.
The required Fmoc-protected amino acids were prepared as 0.36 M solutions in 0.36
M HOAt/NMP and placed into the appropriate positions in the 32-position amino acid

rack.
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which is chlorinated with phosphorous oxychloride to
gi ve xx. Dehal ogenation via catalytic hydrogenation
Wo emds219¢8 xxi and reduction with Di BAl provi deBCHUS1906/020332
xxii. Treatnment of the al cohol wth phosphorous
oxybrom de | eads to unstable brom de xxiii, which
[08080] beThesRrnod-protediedtdipeptidsl-iesineensms akove wes geprgiected by

oA AP e PR PO SS il T

| Was ¥ WRsnheaREBdMVf (sKapadhe). J. O'g. Chem 66 1903
re}%‘giﬁ e N S XS G 2006/ 127948

o a4
SR G e B R T
3 AR B Pt o Ol
((1)?&(275. ﬁllnﬁscl)hit;i(ﬁiq% IRB’ﬁU\(g.OKE mmcﬁng a.0 eq:)ca}l'rl']’)lﬁgsa(O\15)(gmh 6)heq.)
M1 30 feslt el Thesoualing gy Boprogss protyed for e

r ‘é?or’d!rqgrgélgifbgr éntg{%tﬁ g SEHOVRL Bsh 250 ReAk1iB P BRUGCIBAVIEINMP (4 X

hase ' _ sis of 1l1-nmer Peptides 10 [0095]
1@ meptidyl resin, containing, amno acid at positions

Xaal 0 and Xaal 1, was repare [ t | ow
(PR * BhoBeasreing s REERIPGL Houate) of e Friot el as

| . : ' . iz
SOPATILOR, PR R hqromybermit S e or
IMPSeRNan pe pindercRysntrbqaiezidry. thd beusyaetshbgitatiarfs depiged at this
N- a- Foc- protected bj phenyl al ani ne, or.

DRy The cevRingyas spaieh Aot it TpupsTJdsatigal 4 thay dpseribed for
Iﬂi?cpclilglsp(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.

[00103] The next Fmoc-amino acid (for example Fmoc-o-methyl-Phe-OH or an
analog thereof) was coupled as follows: after Fmoc deprotection in the usual manner,
the Fmoc-amino acid (1-5 eq.), HOAt (1-5 eq.) and DIC (1-5 eq.) were added
manually as a solution in NMP (1.0 mL) and the coupling was allowed to proceed for
16-24 hrs. The coupling was not repeated in this case. After the usual post-coupling
washes, the peptidyl-resins were capped with acetic anhydride as described herein.
[00104] The next coupling step involved either Fmoc-Thr(tBu)-OH or substitution
analogs as required by sequence replacements at this position. The coupling was
performed as described for the initial MPS coupling of Fmoc-Asp(OtBu)-OH and its
analogs, except that 10 eq. of Fmoc-Thr(tBu)-OH or substitution analogs was used
and the coupling was allowed to proceed for 16 hrs and the coupling reagents used
were DIC/HOAt in NMP. After the usual post-coupling washes, the peptidyl-resins
were capped with 10% acetic anhydride in DCM (1 x 1 mL x 60 mins.).

[00105] The identical coupling protocol described for the coupling of Fmoc-

Asp(OtBu)-OH was used was repeated for the next three amino acid residues. Fmoc-
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15 couplings is described in the general experinental
above, and in Exanples 10-19. [0096] An anount of
W@20r0z79#811 noxant hen- 3-yl oxy-Merrifield resin PS/Ek®06/020332
am de resin; loading: 0.5 to 0.7 mollg) sufficient to
synthesi ze several 1l-ner anal ogs, was swelled b
HAST ht)-OFH wiat hoped {4tk Dot/ Tr(tBurOhluesidhe dajerbgthinghe
group. was then renoved usjng two treatnen and 15
PATRATFPE SDRYCR derie ew&@ﬁﬁw SRS SFEOR S ioﬂ% Biei R er
( / i ¥R eY@S e dnbedaiercANY Bvailable
P dg a}lgkdggl\lg/%’rtkgg?dﬂﬁ%og)c AeO. 5°M sol ution '%f y Vé
nbimatural4ar(idd adils heddpd etraydeytair segyericd phsition axdngbcgunting
salt)(1.1 eq.), (or_ of any_other am no aci. "
Preipeal supilado Hpt d@ﬁ@nb@s[ 008 frsheney é‘ﬁ%ﬁs%‘g%*ﬂb’ét%@f (Xaas)
rrsryda IVa), PyBOP (1.1 eq.) and DIEA (3.3 eq.) in
was added to the resin. The resin was then shaken
[00106pr t Bivally,fthe Fibe 2ébupoassemGuadolitin §0vqripératinaoim INAE as

PRI TAS IR T

e : : 0
0 3018 ] e 30 MR o SRS i e
Hrdesid@ ofnitg)gengas ecmidforbdiamincoupl i ng cycle using a

DI ¢ HOAt nedi ated was then perforned, starting from

the renoval of the Fnoc group with 20% pi peridine in

@I\/F ' Frnoc- prot ected bi phenyl al ani ne
ﬁ%\Ya&%m‘l‘aps%#%ngsent ed by Formula I'l, in the coupling

[0E] Thhs desipatpepsdes veeheleavead/depritaded fremdhsit respkctive
Froc- prot ect ed di pept | d)ij - Si_eber am de resi' n. 1& .
feptidyliresine by trasEisnt wifh 2 TES dleavage tiiFtEte asgpllpwe A solution of

s Q8 [ ' leGcH Weinhed
e SrePel sl L R EEmL VA B Bt Pl

R8¢ tor BlBck, iwhiétad leh ovitexgd fenitemins T Miis was repeated twice more
di peptidyl-resins were | oaded as suspensi.ons in

ajifddm EFArﬁ@llﬁ@gé &Dwﬁhe 86118 yer saliscied BY gasifige Prepuisg ingy pre-
e BRI s SNEREE T BT b B Ut e boton Thovials

Wlrec@pdl dAgehBPobildxeM@rlan allligionslodt minutes Thk aixstwere
the instrument and drained. The wells were th

vvsbeadl LoD ENATAD. 1B 2 BPeedHacT EAVAT fO Aol Gisy 8o §-2 BL-

h nb f d. ' . '
TSend B3Hs® hel bBTPER SR B LR AEL T RO ALIP 3 i)
WiRE BresdlyovorteRed. PTE: fedghasweregeilerd by coprifipatosand the
table. [0098] The detail ed stepw se synthesis protocol,
wpethataoks wereyistangd. (Thgo5als zf@rqﬁﬁiﬁdﬂw peed et ég%ae to yield

nt hesi s..of 96.c ounls, | [y b i.S:
TEsriEiBis RmGRTRCy % kBARaG D AR Eheuad Blsfides
BkiVE @fecAa@h 048 58067 Mhrhéwtin hiArdxddfer perification by
i ndi vidual run. The general synthesis protocol is

prepiretiee HPRCSsielewst. - 47 WO 2006/ 127948
PCT/ US2006/ 020332 Schene 1 Automated synt hesis of
GLP-1 receptor nodul ator peptide analogs O

Prfar AiCOBPIATp HAfRRRd o f the crude peptides
[00108] 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
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ONH OO 1) Piperidine/DV (Renmoval of Fnoc) 2) 1.1
eq.
wWO-pmweAL8Y¥8 4- (2' - met hyl phenyl ) - 3- pyri dyl al a/ Py BEPY/Db1604/020332
MP (16 h); 3) (a) repeat step 1; (b) 2-4 eq.
Fnoc-(S)-Bip(2'-Et-4'-Owve)/ D C HOAt/ NMP (16 hr); 4)
2099 ta 3681196 TER/NMeChoin (Bl%d"FAFWHﬂ&r e d/SBhid) MGBElo 2ate of 14
repeat ., st

rg{,/?g@p ﬁ@?}ééﬁgr%ﬁ tdgtgytl t 2@@ ﬁggnlc}g%%ﬁqud S bductefited wefl”

U Sy B P i
sifigtg 1(0-0 8 helafhetbnaon mﬁa@mpmoﬂgctslt éle; desivdd paptideas wsxte@qbtamed
1; (b). 10 e Fnoc Xa t/.D 2 0),.repeat
@@g&lﬁmy@ “ﬁ)gtew@%%{ yOopP{z aPeges{‘wg?fi%tq%f E‘B‘jnsg eq.
Frnoc- Xaa2/ HOAt /DI C (16 hr); 12) repeat step 11 using
Frnoc- Xaal / HOAt /DI C;, 13) (a) repeat step 1; (b) wash

BPLIC AbAlysindf (X\Pur(ifigd Beptides vacuo;,  14)
TFAl Wat er/ Trii sopropylsilane (2 _hr); . 15) RP-HPLC

[19919% ¢ Axften Ruieption Yy preprepiive XEPTA- s&dpsctl O¥e Lpchpeptide

AR bl A 000ty o s e

@fagmaalacﬂPIaD dyquracenkistmgtdiea Sﬁstlnomm»stenaeonueﬂm nedE-10A%uto-

S ol ot S

Rl O T T

s aRpiTaRs folloeriogiatlicans10- mO%rBeHBAopess tiimR. Amliain,
acid rack. -48 WD 2006/ 127948 _PCT/ US2006/.02033

CoRBbA: PO e UL e 2 BEARPATChS B &b B over 8
RO Lf s S RERHBAGE 28 soct s 8K G M 29%9@&@&115@]3),

m nut es,;

pJ(137% B\ﬂﬁAtd%ﬂ8 Was, e sl mli/ k. NME’Lh()& E)), 5- m%m) in A @0&®fnin, 2.5
Coupling of the next amno acid, typic

M?@@ﬁ)a-@?% Bsmdﬁé't’%&m%é ralcﬁrwa @ogthody3);120-65% B
RPRIOBI ALe 0L LRAGRNAL RERHCLHON 1 In ARGHL & ffn ¥B5nl /min

y manu of "a sol ution of the
éﬁ&h@d) i a@e%chAadvea@ néifij, d.5 faD/nfid S(niethdd J)Szmse% Bi m A over 8
g 075 nmmol , g) and DIEAéO 15 mmo]
mqn)Z i/ AR ((nfthﬁ@)K}, d0200% R [ 4 OVERE MBI rﬁymaas(method

B} YR, B L 8581 it AELELMPRRAAE o8l 1 0

W I Py M n{o‘ﬂnl&phﬂ& B:. Q1%1DEA/acetonitrile. The purity was typically >90%.

Characterization by Mass Spectrometry

[00110] 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 mode. Full scan data was acquired over the
mass range of 300 to 2200 amu for a scan time of 1.0 second. The quadrupole was
operated at unit resolution. For flow injection analyses, the mass spectrometer was
interfaced to a Waters 616 HPLC pump (Waters Corp., Milford, MA) and equipped
with an HTS PAL autosampler (CTC Analytics, Zwingen, Switzerland). Samples
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[00102] The next coupling cycle started with the
renmoval of the Fnoc group as described above, and

w0 pweliymdas t he coupling of either Fnoc- Ser (t Bu) PCHUS200€620332

a different Fnoc-amino acid as required by the
sequence substitutions desired at this position. The
vesdinjdcig intas: mabitd mrsocintiining SPeiieatei:ahstomiteitd with Otlfat

YR SRS IR FHE TS AR D2 b a
LA oRIRE 5 HT AUl GErafar3BY CBhsthdlniobag lig@ect ed

noc- am no a into thi's sequence position as
cheaite@abh (100 epatadon PxdduetspSamfvse,d. Arimd TS PAL
exanpl e Fnoc- a- et hyl - Phe- OH or_ an anab?g theneof%
awtpsarmplap e uied fos LGNS angliset T REAPH SEPHEHOM Ve

Errae.. o . ’ ¢
AN RO 70 15RO L S oBend
ToRlatitd, @A) MhIEIBW thteOforrthe amalyséshveascio piLi/min avakscodirhowthent

to proceed for 16-24 hrs. The pougﬁing was not .
waspelit, eel thehtherfloy msasthe elefresprenimicriaga Wap 489 Wiy Hdipear

sbioogh 0 B3Rk LA P i GRORES Wb AR e A v
oROLRhicPEcdBRilé iR 1vesMeiniheninfimetal widtEotite@Hiass B was 10:90

substitution 25 anal ogs as required by sequence X
waspr acctoniriteswigh 1 mM apergniyg pectatie T@éﬁﬁ( Fe§BORgg gvas monitored

or as _descri bgd for .t i Nkt - [4<8
RRoh B0 et mmn Snetdeop 84 i A BEAS Sl UL RUP BT LER
f .Fmogc- Thr. tB%)-§Ehor substitution anal ogs was used
ﬁh&ﬁ%ﬁﬁm%gﬂ%PFnﬁs S allowed to proceed for 16 hrs and
[0D£1 GOUP AiNEastE AL pSribheaelly Wasasurbd flokdoAlar weidiibRas within 0.5
After the usual post-coupling washes, the

Palpsinis @ therceiulated Bonarisetopiampleduidl WRIgED% acet i ¢
anhydride in DCM (1 x 1 nL x 60 m nx.). [00105] The
i dentical coupling protocol described for the coupling

of Fnoc- Asp( O Bu) - OH wagxXuMpLwas repeated for the
next three am no acid residues. Fnoc- -49 WO

2006/ 127948 PCT/ US2006/ 020332 Hi s(Trt)-OH was coupl ed

s the Fnogc-Thr (t Bu) - resj due SCId i .
‘gar ag&SBWaEBWSS?WL%F gger S’ingi‘%sb | 'tagy]flﬁezidlsléglﬁ Ié Hglénde analogs
assenfcheft 2§ he desired 11-mer peptide anal ogs. For
the coupling of comrercially and non-conmerci a

N

W92 2]ab|The sputhesiwefiN-akylateidid -mer mtiﬁ@@r@écegsaff%est%éfitfﬁmthe
SR B e e GBI G5 PRk s scrved
ltﬁ'&irléﬁilpgst shBRRih lSeRerfe £ XFBE Fmob@soupSPdl remnBOdDRdindfho dtdcgdure

moc group was renmoved wWith 20% piperidine i n DVF
asscribeklereibeahdgboresyltiag desihimtqrastiattyd weeequpded itla the relevant

hed with DVMF (4 1..0 d. 4 1.0 .
g P ecd WBIodP L BPorNES paS Briae T SERTHg PRT) dergrbed
B4R Bt b e e i g v

peplabiiethe Deneylatonavasdiediopned esogd ef rafithe sdiydride in NMP. The
respective i dyl -r.esi by trea nt . w t.h TE
R rHIAED  Lmiek AP P el Wl B GHICEm ol iignd pifified by
I, 71 | : 22 1.0 nL
TR Sk sparni B eRbifndti?) (1.0 ) ves
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react or bl ock, which was then vortexed for 10 m ns.
This was repeated twice nore and the TFA sol utions

w0 e@aiiz1ee8 wel | s were col |l ected by positive preBCSIUS2006/020332

into pre- tared vials located in a matching 96-via
bl ock on the bottomof the reactor. The vials were
capped and gent I y vort exe8clieme an addi ti onal 90

" Svadisstvl Benite sl ShEy s G ERT e B 0RO RG* Shffoes

The_crmﬂe peptldes were then precipitated by the

addi ti of diisao et her

P y VO e T B T SUEO R bF Lt B gide Resin
centrif@gation and the supernatants were decanted.

The vials were drlmd [ VacTM (Savant) to yield
the crude pepti des, eérgﬁqé/&d Pe¥100% yi el ds (20- 40
ngs). The crude peptl de]§C soI ved directly in 2 nL

of 0. 6%amoni um hydr dKi ?or purification by
prepardive HPLC as fol | ows Preparative HPLC

pur i fNCa a2ofaa}-Keod cfarfefSanp St - WS- Xp OO BT Xt epishennijeResin
HPLC wasoOcarried out eifher on a Waters Model 4000 or

a 30 Shinmadzu Model LC-8A liquid chromat ograph. Each

sol ution of crude pep hgﬁmw@@Cm%gbﬁg&ﬁg into a YMC S5
ODS (20X100 mm colu D?Cn using a linear
gradient of MeCN in (E %kgj uffered with 0.1 %

TFA. A typical gradienf s e as f rom - 50 WO

2006/ 127948 PCT/ US2006/&2033bofFges t 0 50% 0. 1%

TFA/ MeCN i n 0. 1% TFA/ W&t BfA/Ba¥Friisopropyliilanegt a flow rate

of 14 nL/mn with efffluent Wdetection at 220 nm The

desired product eluted well separated from

inpuritWes typically after 10-11 nin., and was
OI%( QtX‘?igj ﬂ('ﬂz_ﬁ_ﬁaaS agélkgﬂ%gag'iaami{agl%%tﬁ 1lON a

fra ector e desired peptides were obtained

5 as anDrphous white powders by |yophilization of

,their HPLC fractions. HPLC Analysis of the Purified

Pepti des [00109] After purification by preparative

BPLC @snciad prodeddrafon the syaphésipefiNicdebamate deniviativesch iyl -mer
anal ytical RP-HPLC on a Shimadzu LC-1 OAD or LG 10AT 10
anal yPsRtgde aalegsSsyst em consi sting of. a SCL- 10A system

| ] , .l -
GBI P A OB g A B
BlettensdfromAhdMotORS 13améripdpHE-resih mlrahnasmatwa]s) (0938 nzmal),

el ution was gerforned usi ng one, of the foll %
PicR#rd As described/bypip. (Lhe Kmogrowp igremovedsisgt Hro edure

é&%{lﬁ@cﬁh@}m %(gtggﬁ'%uﬁlﬂ % {eﬁ?ergxemfgb 2 s eﬁ’loWg(i% f&a?t w1th the

{eMdiahoslk@hiyl 2Blordi8mBitd i the presencd offam aplﬂ()ﬁrla[thbﬁﬂersuch as a
(method D); 20-75% B in A over, 8 mn, rr1_17
{eridary ganing, or whﬁch/acabpﬁa%%%?ctsfaFﬁdﬁarb@nste SKel) 48 prhitropheny

8 mn, 2.5 nL/mn.
%@%gfjo@}’dré% Szlg‘g}(%%lhﬂn %\g\%{er 8 mn, 2.5 nL/mn.
(method H)y; 5-90% B in A over 8 mn. 20rrL/m'n
method 1); 5-90% B in A over 8 nin. L/ m
&ﬂmt h&enghal procedywg forithe aynfhesis of Neurep mierlvztl‘sesmf/lhmer
(rrethoda{{ I}a(llloo%BlnonerSmn 2.5 L/ mn.
(et hB&P 33 857500 B in A over 8 nin 2.5 nmLhnin.

foratapd Me sylBiekik of Rhas£déivallivddef 1 -mer peptide analogs may be
started from the protected 11-mer peptidyl-resin intermediate (1) (0.025 mmol),
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TFA/ wat er; nobile phase B: 0.1 % TFA/ acetonitrile. The
purity was typically >90% Characterizati on by Mass
wEpwetizonet ry 25 [00110] Each peptide was charBCr/E810p€620332
by el ectrospray mass spectronetry (ES- M) either in
flow injection or LG/ M5 node. Finnigan SSQ7000 single
pqemﬁhrdms mlesacnbed:hsresrp €Tl mred g]osp (sTiemovedissing grrmpro@dare

0 used ji.n all .an S osjtive, an
e Feteit P e by i SR £ S AR 18 e
B0 [ 291\5?; prE%h?ed F&Sex [EQQS R K 3BEb e%%pOJ @Iﬂﬂ d1Rn. Boc.

scan t| sécond. he quadrupole was
1992y H©oe tl5 36- 1 264; hlterastively, tlwresikontefthaliate ﬁjma}tbetﬁilowed to react

ok ¥ SSIE et AP BB Er SHEM B S SropucRHEAAES i O-Sief peptide
SSROREY ve hephrllitioh Bl AibRERANOFhor SRS X dtEncdiate,

6T 1m0 flemd28R3i2n oftrearesulfirgcpegti dilatesinantenbédiate phthdbe
contai ning 50:50 water;acetonitrile with 0.1%

TgleHERILAGY HAR hGeEhem ﬁ'ﬁjélofl Pow rate for the anal yses was

0. 42 rrL/mn and the injection volune 6l. A

Ther noSepar ati ons Constanetric 3500 |iquid

Bhr onGémgabpitocedines for BepsynhdsisrofR¥-sulienanidssnf Ibewr peptide
CA) and HTS PAL 5 autosanpler were used for LC/ M5

anal y@’é'éogsd}r omat ogr aphi ¢ separations were achieved

IR Tk, 0o, a9 et oy s

foralysasteord 11-Denpoptitiyl-rasid intetnurdiate { Pl (0926 mmal3, prepared as
split, so that the flow.into tge el ectros a%/
JeerBIeRd e e oy BOF EFATR S JRIQVRA FInS SHRIPEIINTY fesfn bos fegein
%1910[1{8 R Bl@]éx rgs\ﬁ?{ te‘k’n{e]dﬂ%g 2R ABwel %‘reaﬁfﬂ?t HEQRleY St RRBSH1
was 10 98: er:acetonitrile wt MV amoni um
ateid Simildrlyatishiorphade df 18aserlftpQe analogs may be prepared

wat er: acetonitrile with 10 nM amoni um acet at e.
sﬁ@aﬂ BAom HAEtRNR 1%mapemylz%lnﬁmeﬂ??@af§aﬁw%§ﬁ%ﬁ anLCJ*V

ﬁazoc oﬁgﬂe f\‘/egllllglﬁg p v\}/z)at?&% ?%ﬂ?%a%%%’tefv%ﬂﬁﬁé’%ﬁ@g sulf

eneedd. ment al |y neasured nol ecul ar wei ght was wit h| n
0.5 15 Daltons of the cal cul ated nono-i sotopic
nmol ecul ar wei ght. EXAMPLE 2 A General procedure for

Focn Dt g 1o B et R 20 AR s oF91-
pept ik pupeideanalvas started fromthe protected 11

-mer peptidyl-resin internediate (1) (0,015 mmol),
mﬂé pelr e Thesyatbess ph¥csulfpeylaien delagatgﬁe%l |-mespepiide apalogs may

ST B B NG ReBERRAI( R0 05 e,
grep@fed 1) a@cﬁeedmrbmt e e o \eddhip 18 Perhiovat ysiny the pméedure
amno acid or carboxylic acid using the coupling

é@:ssnb@bher@l@smd the gesultingrerin guqraedia v i rdlevisade Fapiewith the

D SRS DSt S REBY DRI SO b o
@Jr emﬁ RNPYDaVeRE of 1. NifRem Béc., Pékinl Trang 20N 9my(231384-387).

11- ner anal ogs (3) were cl eaved/ depr ot ect ed and
Pimildrlye -gfonyl 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-SO,-Cl.
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prep. HPLC by the general nethod described herein. 30
-52 WD 2006/ 127948 PCT/ US2006/ 020332 Schene 2

weywbhzeis of Resi due #1 substituted/ derivati zRCT/13200€020332

pepti de analogs R1
Froc- HN- Xaa2- Xaa3- Xaa4- Xaa5- Xaa6b- Xaa7- Xaa8- Xaa9- XaaloO-
Xaall- Sieber Amide Resin 0 1 Renoval of Fnoc-group

Pi peri di ne/ DM DCM was
Xaa2-Xaa3-Xaa4-Xaa5-Xaa2§§§5&P&§§§ Xaa9- XaalO Xaal 1- S

il?ﬂi(,i ﬁﬁk%es)o%?ﬁ%s% %‘%)%%l%r E%ﬁd 2. Rﬁﬁ%v al éo?ﬁ F%ﬂﬂd Blgy@éems
TFA/ H20/ Tri i sopr oMdd=l 433+ Peﬁﬁd@&ynthesner

- Xaaz- Xaa3 Xaa4- Xaab- Xa Xaa7 Xa aal0- Xaal 1-

0911y (Follgvig lwwe&ea?raﬁ SRS °F ﬁgp Wt%é?%s of Bpical

PR BT Snlbks, Khp 4R Bpeladdd ARRcd BRRIAS BIOBLIRARA peptide

sknthesizee (ThHedpgeadad hg:dwam/andbeftsﬂaﬁer afetble §yndimstdeeenabled
protected 11-ner ge ptidyl-resin. interng

q@deqtsvlmwomg o H&rFéBO%éepa@%@rqnb%@ ‘Fi’ég i’é?aetﬁgaeﬁ‘rlf)@n&ﬂ]o%f
%{eu? & e IPS&B}\{'(QQ aliSiy P [38e Bf QB QP gfé)gf?g b5 B8 .0 mmol.

e resulting-resin i nterne 'S
[llOllIﬂ}E‘d The ificdasdrativrl &f théewo ned-astarl Caﬂemt{naf g&hmo acid was
chloroformate in the presence of an ﬁ riate b?
desembagkabqve ingonpggtipnawh @muétﬁnwu@ Ay 15 e apEanglags. Sucha

?ﬁg@% dté[c%(ﬁ(ﬂgr X )@Pg&g@g\y%ﬁ%@g ﬁft i o r?g);ﬁga%ﬁy lTh&%oc-protected

E@Al-r@m(@eldmml)‘ wis plaeedsiytatdresied obhppiopirista size on the
derlvatlves of 11-rmer Nﬁ@ﬁt' de anal ogs [00114] The

gxmm@t» *ya%hed Rtimesavide NMR and deprefected nsing tye geptments with
207 ATRAOP 0325408, AT e g SRt

3@5} W%@s Reké p@Z&ﬁﬁfdﬁﬁﬁBﬂﬁ conditions of the monitoring option were
satisfied (<10% difference 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.

[00119] Thus, Fmoc-Asp(OtBu)-OH was coupled next using the following method:
Fmoc-Asp(OtBu)-OH (1 mmol, 10 eq.) 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-protected 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 subjected to 8 additional deprotection/coupling
cycles as described above in order to complete the assembly of the desired sequence.
The Fmoc-amino acids sequentially used were: Fmoc-Ser(tBu)-OH, Fmoc-Thr(tBu)-
OH, Fmoc-a-methyl-Phe(2-Fluoro)-OH or analog thereof, Fmoc-Thr(tBu)-OH, Fmoc-
Gly-OH, Fmoc-Glu(OtBu)-OH, Fmoc-Aib-OH and Fmoc-His(Ttt)-OH. Finally, the
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prepared as described herein. The Fnoc group is

renmoved using the procedure described herein, and the
WO e®aliziong) resin internediate 2 is allowed to PEHUS2006/020332

with the relevant isocyanate prepared, for exanple,

as in K Burgess et al., J. Am Chem Soc. 1997, 119
Frh66 GraliH6aas rembesdnwith 22¥eypipartiineg VWP, astdeperibad abevepand the

yb | 1 d t 5 I
pepa) e Wi i P e Mot RORE R 258 Bhed B RHY
(005207 deAlt&Hé’dv% S o RN RR) dYUBRAS BbtSdoivht Ogdfih §Mhich the Fmoc-

protected 10-nef peptidyl-resin intermediate, Fnoc

priogspadaimian deiddB.e6 numoldfvas hetivatest iyt subseqpentt addiionrad § 5M

t di_at th th t
T T 8 i 3B 28 B SRRy
arll\é c#]&e%%'yoﬁﬁ ]]411]gﬁ§r pepti de analogs [00115] The

synthesis o fonanmi des of 11-ner peptide anal ogs
may be started fron1the protected 11 -ner

(geptld | -resin internmediate (1) (0.025 mmol ), prepared
vag refeefitier ei n. The Fnoc group is renpved using

[é@gflﬂ r o’fl? d&lgsﬁgpggt?p?ldli bed ReL&l/8e &éct@&‘ Fobs feﬁpce'éltﬂfé Péptidyl-

erme S allome to react wth
réstl BY abdtmei wamy bolutidr of THA/wtniii-iaoprypyldlape I(%Jﬁ@br{:’d@ ml)

fomohin Thr oRGeYE P BH RRs tigh TFAGTA ok 87, ained
%ggﬁltr&%n%/e%e & to Re3Gt |, OBe) 'hﬂeereﬁe y e#l‘e&gltate was collected

-Tesin rTntéermedrate wt nt sul fonyl
‘Kl_%leﬁﬂhlf@@uoﬁ enEfindlBn@ted] topyieldesameg dherudhpepsije prrelsctsasef

st Tenurca dertual vee of i er pept e BTHLORS
uﬁ?l%%g% frg@pfflﬂ % z?s“‘i’"ocig/s T MebR RLR S8k A/ gfa{a B{?@r 40 min. The

-resin Internmedi ate
A1 0Dcontahihg pa& p@@cﬁmawefk pletead lytedlited © yleld'IZBér mg (18%
Fnmoc group is renoved using the procedure described
ro@velsh of ang prediict-esul ting resin internediate 2 is
allowed to react with the relevant sul fanoyl chloride
RAREN- SO02-Cl to yield a sulfonyl urea internedi ate

(see, for exanple, P. DaXxaMPEE 4l . J. Chem Soc.
Perkin Trans. 2, 1994 (2), 381-387). Simlarly,

N- sSyrfthesjs ofriphenydalpnineiapalogsat 13951#99—%@1&"&'&%#&1%&211
maybe prepared 30 sta 10- ner
pepti dyl - resi ﬁeqrﬁfeé‘& %%Yg HMI mnlg Iygza?rlotdslgf’qgﬁd

['Oﬁf‘ﬁ] I OFoPthokdhal 2§ WHekdig p@ﬁﬁbm-ch’(ald naed pﬁElﬂldﬁt—Kﬁaﬁlﬁ@Bldtlﬁ were
the rel evant sul famoyl = chloride RARSN- 802
reﬁnesémb@mﬁibi@mg‘d@mm#%%@@g@@@%@temm@ 2 %(W jagd Ila-

o7 o BB ke T 98105, A0 B ngons

tﬂ@ﬁi 1 cFlechfcd\ﬁe peptide@hemnpdsalariRtsait ipbneost thefolloheng two
solid ase synthesi's of typical 11-ner peptide

ammw@@ﬁs usi ng an upgraded Applied Bi osystens Model

433A peptide

Approach A: Solid phase Suzuki condensation

[00123] In approach A, solid phase Suzuki condensation was practiced to prepare
the required modified biphenylalanine or hetero-biphenylalanine residue in a manner
suitable for carrying out subsequent solid phase peptide synthesis to obtain the target

peptides. When the amino acid at position-Xaa11 in the target peptide was represented
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synt hesi zer. The upgraded hardware and software of the
synt hesi zer enabled conductivity nonitoring of the
wWOo-pawe/ 128 ot ecti on step with feedback control PET/US2006/020332
coupling. The protocols allowed a range of synthesis
scale from0.05 to 1.0 nmol . 10 [00118] The,
by nooodifedibipbenyidlartineort heterodipheaylataainecesidpayitveas paghaRsl as

ivin SheBte. chPRECr e o e B Ann el rqup, chain
e@gﬁd}{ Whedngidud ReR ﬁlauﬂplerlgegkiae WARhSSEEMA deforfbail $n MBI

esi s. The Fnoc-protect di peptidyl-resin (0.1
pravidus seetnpbabeadn thetdesisedvidswet peptidappr ispdaredvesithacefn
the |nstr t.,. washed 6 ti it h .NVP. and . o
Wy e B b Bl e s e e YA g Ao was in position
)%'ag 6F tnd Lt}%?é%rlggs, M Ge Gl RmifRENN waSPeepRfediuding a suitable

ditro ored deprotection steps were
diyepfide om dolithguippott he sloovmdintScherme df t he nonitoring

(PP bR Grlite KD En deatet CprbELSE e TR R e
bg@{ggglta%gﬂ{e% %@fek@gl\{)élgﬂﬁmaﬁ}gﬂﬁe 44vhEvEWAs _t%ﬁ%sg@ﬂf RHeGuethe

yl-resin hed 6 times with NMP and then
sgaiipdiedf thi targéthd -menteptide omitsaddrivatiTésth@@oh Mowmdwtlepesition-
illustrated by the ex | e used.i.n.the xt .st.ep. .
Y00 818 positioRs Ks8I Hhip b alune G pTas PRy alning
Olul LW ) 5 idd BBds.shd¥n in
L R S e v r o~ by
Shbsegubelowaddi tion of 0.45 M HBTU HOBt in DMF (2.2
m) and 2 M DIEA/NWP (1 nmL). The solution of the
acti vated Fnoc-protected am no acid was 25 then
ran r ;
FBES] Pl ol PEkERap B YRR RFTEndcr: GRieRlthumino
£0ds ePréRAIAARKF érindilns Melviapd A1:LIVa anpeditpsX,hhSuzaki n
was then washed 6 tinmes with NWMP, and subjected to 8
oyplingvnal deprotection/coupling cycles as described
above in order to conplete the assenbly of the desired
sequence. The Fnoc-ani no aci ds sequentially used
wer e: Fnoc- Ser (tBu)-0H Fnoc-Thr(tBu) 30 OH
Frnoc- a- net hyl - Phe( 2- Fl uoro) - OH or anal og t hereof,
Froc- Thr (t Bu) - OH, Fnoc- dy-0OH, Fnoc-d u( O Bu) - OH,
Frmoc- Ai b- OH and Fnoc-Hi s(Trt)-OH Finally, the -55 WD
2006/ 127948 PCT/ US2006/ 020332 Fnoc group was renoved
with 22% pi peridine in NVWP as descri bed above, and the
peptidyl-resin was washed 6 tines with NVP and DCM
and dried in vacuo. [00120] Alternatively, a nodified
coupling protocol was used in which the Fnoc-
protected am no acid (0.26 nmol) was activated by
subsequent addition of 0.5 M5 HOAt in DMF (0.52 nlL)
and DIC (40 L), transferred to the reaction vesse
manual ly and allowed to couple for 14-18 hrs.
Cl eavage/ Deprotection [00121] The desired peptide was
cl eaved/ deprotected fromits respective peptidyl- 10
resin by treatment with a solution of
TFA/ water/tri-isopropyl silane (96:2:2) (3.0 nL) for 2
hrs. The resin was filtered off, rinsed with TFA (1.0
m.), and the conbined TFA filtrates were added to 35
mL of Et20. The resulting precipitate was coll ected
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by centrifugation and finally dried, to yield 232 ng
of crude peptide product as a white solid. This was

w@esfizds by preparative HPLC as descri bed herCTHUSZ0€020332

gradi ent 15 used was from 15% to 45% 0. 1% TFA/ MeCN i n
0. 1% TFA/ water over 40 min. The fractions containing
pure product were pool ed S¢hemedphilized, to yield

28.4 ng (18% recovery) of pure product. EXAMPLE 4 20
SyntheS|s of blphenylalanlne anal ogs at

posi ti on- a nd position-X. .11 repr esent e
For mul a V\ﬁd Ha-1Va [00122] For thos
wher en\posi t Xaal o and position- Xaaf

were =¢present ed by 2eiddskdnbbrirFed am nq%m d
FrepiNegent®d by Fornmm & Tva, i

bi phe al ani ne analvo Bnp anal og ﬁ
het er d=1 phenyl al anif 2’3 al ogs, 25 t i ncor poPdti on
into theogepti de chain was carried o&PBn'n one of the

7 ow ng tio rgaches. Approach A: Solid ol

;ékTwﬁ’ﬁﬁeﬁﬁﬁfl %9 00123] In approach A S Ol )phase
oontensati on was practiced to prepafe mﬁgmuhe
requi red nodified bi phenyl al ani ne or DMA 80°C
het er o- bi phenyl al ani ne residue in a manner suitable
for carrying out ubsequent solid phase peptide
synthesis ta ob ai iy t’t target peptides. Wen 2
' 4 lOSItIO il Xaai 1 in the target, pgpt\
“56 WO 2Q08/ 124948 PCT/ ugi@E/ 028
"oW%hyIahaﬁhn@mannheters-b|phe'v'alawhne
pr epadieereas shown kﬁﬁﬁﬁhene
re@by of Boc a-am ne protecti g¢oup, chyai n
eﬂ%ngatlon maSOQEntlnued usi ng nulmlpre pept i deoch,
synthesis as described in the previous section to
ORERINL N6 nileshlRlndtamer peptides or its derivatives
thereof. 5 \Wen the nodified bi phenyl al ani ne or
het er o- blphenylalanlne anal og was in position Xaalo

tar eptides, the required am no acid was
%F’é‘i’}’é g?ﬂ’g‘ga suitabl e dipeptide on solid support
@'ﬁg ng ggl?]ltxaégﬁ@ﬂﬁltérns [RR424l0.Dhs n&ﬁéleh&ﬁt&a))ddrny-@éﬂe@xéo 035

alning the reqU|red nodi f
mhmmteam)aﬁbmd\dmoﬂmpesa detitxtizhé WyﬂlainmaﬂBOQiénq)d@hﬁméalamne

?@%@% either alsged QB eAT G e el (30 VB ERHpissH) or viaan
n o eI gf RH o n;ﬁ]lﬂjtﬂll %@%ﬁpﬂ@g LrddfiD '&ér@ﬁl’ag&ﬁnﬂo [ERUI00EM glass

et er o- bi phenyl al ani ne
Elﬁﬁjr@ltlﬁss withcme;cmpmt (e felbdwing pharsduBuvaskised fad)-savies

were carried out as shown in hene 6 (be
Batrensa | SimilaeHos éfa é?talﬂﬁs é"ﬁéf‘r%ﬁe& r8?“’§§?% EV\QQ}ﬁﬁ -series

0 B0 | @540 SRHSREPEQTyA¥nts) were
bg‘r rru'azufll E{@taﬁ%@}_&%@@% azact?&gr)(05| tion- Xaal (‘éuzlbsk)lw
aRsdl¢dig )30 m¥ o MO N AGHEAZSABIAET/ US2006/ 020332
[00126] Potassium phosphate (0.280 mmole, 8 equivalents, 0.14 ml ofa2 M

aqueous solution) was added to the aryl- or heteroaryl-boronic acid solution, followed
by 0.10 ml of an N,N-dimethylacetamide solution containing 4.0 mg of tetrakis
(triphenylphosphine)palladium(0) catalyst (ca. 10 mole %, 0.0035 mmol). The

resulting mixtures were blanketed with a stream of nitrogen and the reaction vessels
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Scheme 3 O0 LN\ QINHOH HBoc HN OCH3 1.20%

pi peri di ne/ DM X1 FnocHN OCH3 2. Boc-Phe(4-1)-0O4H /DI Cl
wXRoooH2BYs DI EA in 1:1 X3 CH2Cl 2/ DVF RI OCH3 EXOHBSHR067020332

Br, I = SynPhaseTm Lantern, grafted Pd (0) cat.

pol ystyrene surface R-B(OH)2 Ag. K3P04 DMA 80C Ol O

PNty dapyddf dnlimhainteinkd @ 80 YC @r 19220 hdurs-while pla@Hsh an orbital

e R G STES il o
R O e N T (e b et
{1éavage (ses GeferBl/Bronedukebdlaw).ern)) or D-series ((0.035

nol e/l antern), from M notopes) derivatized with an
N- a- Boc- 4-i odophenyl al ani ne residue either attached

ieh &1 PYocthfireg Knorr i nkage (Boc-ami no acid-resin) or

via an  am no acid-Knorr |inkage (Boc-dipeptide-resin)
jo8n27)pl atededctivns d&repeifofnedagihdBmerat Btdcadwe tAudrespin dilfiferent
screw caps. _(The_fol | ow ng, procedure was used for
eatalystivens emplqyast Ephidus mpeduss, thegatalest gsedgaict ant s were

e e e
aguios] @l 6 mohes @.00b5as0l) carlystwas Bedm  of

N, N- di net hyl acet am de. [00126] Potassi um phosphate
(0.280 nmole, 8 equivalents, 0.14 mM of a 2 M aqueous

gg‘%cghgg‘%ghfﬁ/\@ﬁe’a@ggﬁe&o% &H@%ﬂﬁl\ﬂ - or heteroaryl-boronic
Method A

[00128] (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 consisting of
trimethylsilyl trifluoromethanesulfonate, 2,6-lutidine and dichloromethane (1:1:3 by
volume). After 2 such reagent treatments for 1 hour each with mild agitation, the
resins were washed with 4 X 1.0 ml of dichloromethane, 3 X 1.0 ml of N,N-
dimethylformamide, and 3 X 1.0 ml dichloromethane. The lanterns were then

subjected to the next acylation (coupling reaction) in the peptide synthesis sequence.

Method B

[00129] The Boc-protected lanterns prepared as described in General Procedures A
or B were treated with 0:5 ml of 1 N HCl in anhydrous 1,4-dioxane for 1 hour at room
temperature with mild agitation. The lanterns were washed with 2 X 1.0 ml of 1,4~
dioxane, 2 X 1.0 ml of 10 % N,N-diisopropylethylamine in N,N-dimethylacetamide
(vol:vol), 3 X 1.0 ml of N,N-dimethylacetamide, and 3 X 1.0 ml of dichloromethane
to provide the free amino-lanterns ready for the next acylation (coupling reaction)

step.
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15

15 by 0.10 ml of an N, N-di met hyl acet am de sol ution
containing 4.0 ng of tetrakis

W@ eoosplmoms/ | phosphi ne) pal | adi un(0) cat al yst ( caPCT/0S2006/€20332

% 0.0035 mmol ). The resulting m xtures were
bl anketed with a stream of nitrogen and the reaction
vessel s -58 WD 2006/ 12 EXSMRIW 652006/ 020332 ti ght ly

d t d at 80 C 17-20 whi
o D RGhenn BrtcyE o brepigaan ot Entsr apianE A gied,
with 3 X1 n gh%ﬁblghiﬂ%tﬂé)ﬁhﬁﬁ% potidenag,3 X 1 m

of dichl oroneth (m ni mum of m nut es/ wash cycl e)
[POE3O] t wheeengalcﬂrpcedutes aesgibed sbeveGdnen B forPuokd aeupling

bel o ne Proc ure 27] The rea

e Bt lisd o RN D6 e TR AR UE PR R O Re] Phe o
p%h félgg 2 aéllo staftﬁfé%lgﬂhe\ﬁﬁﬁn@ ARb P%§sitib x5 Y BouRl @6 SHIHRse ™
I@hﬁéﬁﬁ@iﬂbﬂw&ﬁh@cﬁhﬁm&] phosphi ne) pal | adi un(11). For the
D-series lantern scale 10 reactions, ca. 10 mol %
(0.0035 nol) catal yst was used. Procedures for

Cl eavage of the Boc G oupgMethog A [00128] (The

fol |l owi ng procedure applies to serl es | anterns,

0.035 nmml /I ant er‘rﬁ%gﬁ;ﬂ:‘"ﬁ’%ﬂj appropriately

scal ed pyotedure \Was oMs or ‘Aseri gs lanterns, 0.075

mol / Lagt er §. ) 1] THe20Bejeerigire acnébgF%CI-g)Bkn éﬁﬁa prepared as
or

descr din né‘?énm, ze,ge ures ﬁ, re treated
miotN—Q. SocA] of aTreagent—solutTom Tong .St n

trime I silyl trifluoronethanesul fonat é{ , ©- Murtidethikgydantern
and diel] oronet hane (1:1:3 by vol une)

_AfB{er 2 such

reagent Tfeatnents for 1 hour each with
agitation' the 20 resins were washed with 4 X 1.0 m
of di BHPIPSHEYHANe, 3 X 1.0 m of N e

di met hyl formam de, _and 3 X 1 hl/)o(fxorret hane. The
| ant éﬁ%%as(g\%r e t heh™sdiiip %dg’;gg'g'%”a"'zﬁwe” agyl gtion
(coupbika®, I eact i onduiniia Lisfiapept i de synt esle uence.

wempq;gﬁ[mlzuj e Boc-protected | ant mide-linker-lantern
prepared as described in General Procedures A or B
were treated W t hRiOrefestrted 6f thelsiablnhitd dedcfive@nhy dr ous

1, 4- di oxane for lin feonyas BY; Ry=pohar hdteeqagler at ure with ml d
agitation. The lanterns were washed with 2 X 1.0 nml of
1,4- dioxane, 2 X 1.0 M of 10 %

N, N- di i sopr opyl et hyl am ngxiAMPLE gi net hyl acet am de
(vol:vol), 3 X 1.0 M of N, N-dinethylacetam de, and 3
X 1. Gemera:lfprdcedluk‘ofwrm‘lehal’aémmftlmlfprlbv(iﬂliélm!&awleeac‘ds

b SRR b BB H B bt Db BT

YPLE Griinehaprddeassd aés%nﬁéa atRIv8 B [sitiR-30f, 1 nodified
antern containing a nodif
analogs (Scheme 1) and carrying out the Suzuk1 coupling procedure two successive
times produced dipeptidyl lanterns containing modified phenylalanine residues at both

positions-X,a10 and -Xaa11 as illustrated in Scheme 6, below.
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20

bi phenyl al ani ne resi due at position-Xaal o [00130] The
Ceneral Procedures described above (A or B) for Suzuki

w@owph2igs 5 were utilized to obtain the requi P€HUS2006/020332

di peptidyl |antern containing nodified Phe at
position-Xaalo starting wwth the amno acid (at
posi tion-Xaal|) bound t EXANANa2ES8TM Lantern as shown

Froc. agralRe e CFor Aatiad epETne R 0 Pgdt

R NH3. 20% pi perlgiyﬂiﬂlaéermfan}engx I\ 4.
Boc-am no acid-OH / DI'C/HOBt in i - 11

DI\/F/CH2CIZHO FnrocHN OCH3 BocNN HO
Am de-linker-]J]antern OCH3 R=1, Br
PrAﬁ?(Blr_re|f%E@P°Td§ﬁf%ﬁewa'R5 X2X Pd (0) cat. 1. TS OTf

|
it e Bk R
£ 04 1intl 8:21 N Nk éfimdtiayi foemamidaipiperBIE (vbFvel).2Mill agitiidd was
T, St LB LEGFSE oSy ptmani
anekgly p &%ﬁﬂ)%rﬁetfhgﬁcfé Qﬁ&pﬁ%‘ﬂﬂt&ﬂ tQ E%Akaaﬂtl%rsf‘? mm/wash -y

contai ni ng esented by Formulas I
and 11 a- IVa at both positions-Xaalo and -Xaall 15

0131] Utilizing the procedures described above for
émp@ur@rfom@rlam(ﬁmlw adid spupling(Schewe 1) and

G B8 B B E f vs
&OddIdNh DG IﬁDﬂﬂfN wdlﬁ’(bﬁﬁ&foﬁhaﬁid&ﬁdfcmmahar&t Taothis solution

positions-Xaalo and -Xaail as il]ustrated in %ﬁﬁerre 6
ey asliied Nobydnex dhonertiazpiu. MoTneDober oisepyopyl ®315

gég)ﬁ, g%%ﬁrﬁgglgé%g@gscgﬁbhﬁ%%%;@%% %1999.&%9 Bmio acid solution
was allowed to sit for 10 minutes, after which a D-series lantern containing a-amine
deprotected peptide (0.035 mmol/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,N-dimethylformamide and 3 X 1.0 ml dichloromethane, letting lantern soak for 3-5

min/wash cycle.
Scheme 5
o)
oA, 0
Q H FmocHN OH
Rioy © Rg RioH O
HzN)ﬁfN Y""N—  OCHs DIC, HOBY, DIEA FmocHN\)]\ )\[( Ay linker + lantern®
R H
0 Ry O 1:1 DMF/CH,Clp, 16-20 h Re H 0 Ry H
OCHj3
\ ) R1p and R44 are represented by the side

chains described in Formulas [I-{V and lla-IVa
"linker + lantern"
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5 Procedure for Fnoc-deprotection [00132] A D-series
SynPhaseTM Lantern (0.035 mmol /| antern | oadi ng) was

w@owed2798®0 0.5 m 8:2 NN di met hyl f or mam de/ pi per/Us100€020332

(vol:vol). MId agitation was applied. After 1 h, the
| antern was washed with 3 X 1.0 ni

NN- di et hyl f or mani de andSéexe16 0 mi  di chl or onet hane,
allowing lantern to soak at |east 3 m n/wagh. 10

Procedure for acylation/am no acid couplintj (3Igheme 5)
[00133] A side chain and a-am ne prot eqt ed ' acid
(0.105 mmol ) was dissolved inHO.

N, N- di met hgléaisam de/ di cheed p
solutian was added Nehydroxyberyg

mol ), N, N-di i sopropyl et hyl am ne (0.
N, N -di i sopropyl carbodiimde (0.105
acid solution was allowed to sit for
after which a D-series lantern co

deprotected peptide (0.035 nmol /| antg ,{r}g y}@rlg}gg dto

t he Sehslbirion 6. dtdameYcAlCIV®S:3) Capped an genty agltat ed
for 1&%-+12Qudiin didxend ant ern was t hen vvashed wwth 3 X 1.0

M Nqdys pleA®i A f or mami de and 3 x§

di chf QrIRt 0@y IofE HoBEn] ANt &F nNgbﬁk Ylﬁ‘"p.'ancfe linR&-lantern”
mn/vvm;|3|\m:/;¢1;|;c,ef2 Scheme 5 0 O -kH 00 HRFnOCHNILOH Rlu
HORO ORIO HOH2N N.N CCH3 DI C, HOBt, DI EA
FrocHNJLN) NJLN | i nker+ lantern® O R19 H 1:1

DMF/ CHzZCl 2, 16-20 h RO HO R11 H OCH3 R10 and Rl11 are
represented by the side chains described in Formulas
I1-1V andpdl@citVa "linker + |lantern" -61 WO

2006/ 1279483qRE(OH)2006/ 020332 Sch b 0p OIfI'N HO
H Schene 3eBaGPOIN OCH3 Rll CiBac, /AN

I nkeT=TaRTEr 8 1720 H 0 Ry

R-B(OH), = aryl- or hetero-arylboronic acid

"Amide linker-fantern”

1. TMS-OTf / 2,6-lutidine / CH2Cl; (1:1:3)

or 1 N HCl in dioxane R1o :\/2
2.10% DIEA in DMA - HZNJ\I]/ H "Amide linker-lantern™
- O Ry

R4¢ and Rq4 are represented by the amino acid
side chains described in formulas II-IV and lla-1Va

EXAMPLE 9

General Procedure For Preparation Of Peptides Via Fragment Condensation
[00134] In approach A, solid phase Suzuki condensation was practiced to prepare
the required amino acids represented by Formulas [I-IV and Ila-IVa at positions Xaa10
and X1, as described in Example 7. After removal of the Boc a-amine protecting
group from the position-Xa,10 amino acid, the dipeptide was cleaved from support.
The dipeptide was then coupled to a fully side chain-protected 9 amino acid peptide
(see infra). Subsequent deprotection of side chains and purification resulted in the

desired 11-mer peptide products. In a variation of the above procedure, the dipeptide
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1. TM5-Orf / 2,6-lutidine / CH2Cl2 (1:1:3) or I N HC

in dioxane Rro HO 2. 10% DI EA i n DVA Boc. NN 3. 4.
w@oweRm¢st-1)-OH / DIC /HOBt in H ~~"Am de PCT/US2006/020332

linker-lantern" 1:1 DVMF/CH2CI2 0 R11 Pd (0) cat. 4

eq.RRB(OH)2 RRo HO 8 eq. K3PO4 Boc.N N~', A"Am de
ulmqnlkcafa’enh@tﬂlt epsition-Bhy a:8DX Gy anfino acids maybe cqupiedRopp iyl

er a- ar yl.bor o
St e i estd PeRSae ST frepidy o s desribed n
RhaheiopH 0 2. 10% DI EA in DVA H2NN Z-j k" Ani de
I'tTnker-lantern” O R11 Rio and RO1 are represented by
the am no acid side chains described in formul as

Il-1V and MPLE 9 5 | P d F
Airrghray P EROR B EfERPf SRGIBER Condencat on
[00%534] 1 & gedg&p&%hé na6d SERNESRRUAH antlRFBASR! Wae

was practi to prepare the required am no acids
peeformed (b ddscbined:mlﬁxdnqﬂe 7) td pteparel thdaieNaeChdlpgﬁEies boursl to

Xaal o _and Xaai 1, as_described jn . Afte

SyaRes™ banteRe VB& thg NrfRregng) ﬁo%r%la? P\E@e %D&HWGF‘FGH? ac-
0

POSLELTTHEBBERET e AR 1 oL PR SRR P RIe

douliitipns.i Bhethe bk 0f Boopesteadd Ql-mﬂnmal c&ammep,etbe aciehc o(lwege

infra Subsequent deprot ection of side chai

R5EArved s o R oA tERH o Pyt O- TR $eROA 10 gﬁn&éhese

SE B g S0 g R

[00£36] PO ITak dipgptides cbﬂﬁhﬁmg)ﬁmlia@lr@ecﬂﬁﬂNXaﬂMnal @amines were
acids may be coupled to the fully_ sid
Jeryen updesreidicrnditions Ard theiNrterayial &earmﬁF mas geprefested in

S BEBRREy SRR CTABR i Sy B ORESESH, o

ﬂég@ﬁ@ﬁ@bupﬁngse@eﬂc@hase Suzuki condensations and
acyl ations were perforned (as described in Exanple 7)
to prepare the desired di pept| des bound to SynPhaseTM

rns er . b

SRedias mol CatoheE AR DiBEIE ndp Shldlh e o
mo%ea@& A (B8R-pPRedtad UficptiEeRnRE Bchdifer) aci dic 10
conditions. In the case of Boc-protected N-term nal
[@0337]ne She thheerims iSpinkhast ¥alangem was placed in a 1 dram glass vial. A
solution of 1:1 trifluoroacetic acid/dichloromethane (0.5 ml) was added to the vial.
The vial was capped, and mildly agitated on an orbital shaker (100 rpm) for 2 h. The
cleavage solution was transferred to a fresh vial, and an additional 0.5 ml 1:1
trifluoroacetic acid/dichloromethane was added to the lantern. The vial was again
capped, and mildly agitated on an orbital shaker (100 rpm) for 2 h. The second
cleavage solution was added to the 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 trifluoroacetic acid salt of the o-amine.
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af forded simul taneous deprotection of the a-am ne as
shown in Schenme 7, and these were either purified or

w@a0oei1zm4gli rect |y into the fragnment coupling SPOUESNE6/020332

[ 00136] The di pepti des contai ni ng Fnoc- prot ect ed
N-term nal a-am nes were cleaved under acidic
conditions and the N-ternmSchéme7anmi ne was depr ot ect ed
in 15 solution, as shkown in Schene 8. These di pepti des
were purified, then dgpried into the fragment

coupl i ng sequen Praogcedures For Cl eavage O

Lpe i GesH FOom phase LantigrrascHPe.ocedure A Rio v O
rotebe i papti des; see 28eReRe 7)_ 20,0038 F Ny N,

The D Herd eBn3ynPlRaseTM Lantern was placed in a 1 aram

glass vial. A ution of 1:1 trifluoroacetic

acidl di chl oromet ha®es (0.5 m ) was added to the vial..
Thacyi a vos capped. and i | fpiryrSr Al R,
shaker (100 rpm laneruﬁnt'é!m The ~ cl eavage sol ution was
transferred to a fresh vial, and an additional 0.5 ni
1:1 trifluoroacetic acid/dichloromethane was added to

the |antern. The vial was ain ca d, and mldly
Beced e shingf Poptse s dIBeRiRES: LeSSHPRRD f or 2 b The

d i . i
ISR SRR BB SR L 8o
44 deserivaaisabadlel a0ProcedubeA c ITha agens vler tioed withrticldolowetitane,

was _evaporated to yield the dipeptide as the.
80 ol 28 Evaneraie] How s capbinsLrbsellravase sobifiapp To the

RO 1 ROy BT R

pipeti€ipe &ol Moh): Thelid] MkiZappddAn&RallowedtoRedct f@@I3mRL (The
and R11 are represented t am no aci Boc ) .side
BRAINEE SRRt WS VARPTRiSH ﬁ\%by %{1 e 7o t%&f?f%i e P@ﬂ?ﬁ%ﬂ?y

¥ & dicReRLH 46 Gl SER

R P B o B O P o e e
evapavtidnfof eotvettp the\didpade dMhk ariflesroacetis acidsalt bbb o-amine.
above in Procedure A. The lanterns were rinsed with
di chl oronet hane, and sol vent was evaporated fromthe
conbi ned rinse/cl eavage s ' . To the resulting
residue (in a 1 dramvi al ;)éé\y\%g&g%ded 0.40 M 8:2
di met hyl f or mam de/ piﬁe%ri di ne (vol:vol). The vial was
capped and al | ovved egc for 45 min. The 10

evdp atggTFQJC, and_the 4 g, . o

pur i fi edz piipetPlC, (Ui ng A k18 I
FA sol verrt—egeyasfmn i ePd ﬂ%g Raq NHz

O

linker + lantern

R4¢ and Ry are represented by the amino acid

side chains described in formulas II-IV and ila-IVa
1. 8:2 DMF/piperidine
2. HPLC purification in

CH3CN/H,O/TFA
solvent system TFA" *H 3NJ\[(N\_)J\NH 2
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evaporation of solvent) the dipeptide as the

trifluoroacetic acid salt of the a-amne. Schene 8 0
w@e0eH2948 \ H O 10 H O 1: 1 TFA/ CH2Cl 2, O R10 PCTDUS2006/020332

OXNNN OCH3 2 h, repeat 7 ONNNHZ H OR11 HH ORI11

OCH3 ~~J I J Fnoc linker + lantern R10 and R11 are
Predasefor adlid phhsesyathesis efcide chaindpratheted 9-dexspentistedC-

in formulas |1-1V and II -I'va 1. 8:2 DM/ piperidine
teymipg carboyliciacit (Sshemg 990 H O  CH3CN H20/ TFA sol vent

B E A GaP I PR L (P FPE (.8, 1 PR A &)

afid DSC @@eqai NMBr Gtiak) wds Sortexed péfp(leasiCOtB e 2richiato

5 c&%@gxf I C aC| d (S%g% l‘gg)l LIOOl%%J %#%@lﬁ n%S%fﬁﬁthh.
%Emkg ﬁ%l’)su Snrf or o%%%??h yl reensdll?}e/l()%/l,ljotwwe

(9 m112 aﬂ@l OTﬁ‘iilh)) ’Ifhase dcﬁlphng amd d@'foteﬁictrmtepsewc adpeatad beven times
th Fnoc group ment

tw&swnhleahw?ﬁrﬁé BEEHERAES BRFEPE maeL Irégl(?1\5/&(‘3“?'9 ﬁg SPLFEf M-

vapssk adi

PR RO Pg T AR O R, B3 AR L Pt ok,

10 cbﬁ@lngl ahdehat IrBA&lﬁUZHGAe Qnd DIE A b eq. pwiie-used for coupling Fmoc-
Phe OH were used,

TreBocO g (S Rt et R SREM e nd | hat -
[E@é@i HOQ‘%)?I? Eé%fﬂlg% g‘j?plgt{"on) th¥leptidyl §6kih Has SRR Wh DCM and

theép) th ngf&ed?élf@-&xe? Gpﬂiﬁe)C-I&&nﬁmedi yhr-bbeﬁldamd @84 veldasddofpom the

asse

l'y conpletion, the | -resin
reie Ay Deamentwith RGMY A AeOBf xgv Néford\gaﬁﬁt g@s hﬁle resin was

S t
o TR PR e TP g
(qu[) afd l'ybpﬂﬂhz&-lr twitfl@o FREd 27WRg of 81%ipurepedudf Whizxhdvashweed in
trate was evaporated to dryness, redl ssolved in
the Eysegueat fragment coupling sjeppwith no Sxthepppmti cafignyi el d
2.777 g of 81% pure product, which was used in the

subsequent fragnent coupling step with no further
purification.
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-65 WD 2006/ 127948 PCT/ US2006/ 020332 Scherme 9A H 0

Froc N'0O Qzj d O\ I i) Piperidine/ DM (Renoval
W@Rookeme¥8 i i) Froc- AA/ DI C/ HOAt / NMP/ DMF (4-5 eqPQT/UB100§/020332

Repeat the above steps 2 tinmes, changing the Fnoc-AA

as required iv) Piperidine/ DVF v)

Fnoc- (S) - a- Me- Phe( 2- R- 6- Bchemel9AD| C/ HOAt / NMP/ DMVF (1.1

10

eq. )

Pi peri di ne/ DVF i x)
eqg.) X) Repeat steps Vv
Froc- AA as need&®° xi

Boc- Hi s(Trt) - OH DR t

DCM HOAc/ TFE (8:1:1}
RR OH HJOens,)|
NNOCH O0=HOH O
Solid Phase Synthesis O
Met hoxycar bonyl 9-Mer P
Acid (Schenme 9B) [00141]]
protected 8-mer peptidy

vi) Piperidi ne/ DMF VII)
Froc- Thr (t Bu) - OH HATU/ DI N NPAt / NMP/ DMF (4 eq.)
Fmoe ( d

vViii)
OH DI & HOAt / NMP/ DMF (4
s, changi ng the

(1.5 eq.) xii)
vi ) Speed-vac/Lyophilize
O ~~"t--N OYNY ' NNY N~' NN
1104 0 N O O Procedure For
9 rid@idikeDF Redf¥atr@cdh €d N 5
=ptli>@ec@lﬂ1‘“éffq“ﬁ“w&°rw€&r5wx lic
I;Tn?‘o@é“tl‘gsiwpséi“ﬁyh@ﬁ’&l‘hﬁ

1Jtyl resin (3.5

CLV? ;Ecg(dl @%Q‘MER 6 ISQ&EBE/HSAM]MP/DW (1.1 eq)

nol ) was prepared as de
After Frnoc renoval and PVF) Pigvadsker

t h tid
(3.5 nmml) was treated yitH) Nﬁ%%&%lg@@ﬁﬂeq)

imTrityl-L-Histidine (R.4g FmoBGlaammmed) MF.&456 M

HOAt in DWMF (9.8 nL, 5. 33%%%%?‘%“% g;dgg’?“me“ed
addi tion of DVF (10 nL) L rhg, HL > ol ) .
After stirring for 72 h urx@Speethvra@whbhdzerlvau zed 9-nmer

peptidyl -resin was washed with DWW (4X50 nL) and DCM

(2X50 i), and the protected 9- pept i -t erm nal
carboxylic acid was rel eased f I}ge resbn by
treatmgnt g W th BCMOACO—V'I;FE H 0
e R /<[r 'y \)L \)L \z/lLOH

O Sy o~y H 0O ~°

(’Nf o’io /'\ /i\ 0\|<
Od e K

9

Procedure For Solid Phase Synthesis Of Side Chain Protected N-
Methoxycarbonyl 9-Mer Peptide C-Terminal Carboxylic Acid (Scheme 9B)
[00141]

mmol) was prepared as described above (Scheme 9A). After Fmoc removal and DMF

The N-Fmoc side chain protected 8-mer peptidyl-(o-Cl)-Trityl resin (3.5

washes, the peptidyl-resin (3.5 mmol) was treated with N-o-Methyloxycarbonyl-N-
im-Trityl-L-Histidine (2.4g, 5.33 mmol) in 0.546 M HOAt in DMF (9.8 mL, 5.33
mmol), followed by addition of DMF (10 mL) and DIC (0.633 mL, 5.33 mmol).
After stirring for 72 hours, the N-derivatized 9-mer peptidyl-resin was washed with
DMTF (4X50 mL) and DCM (2X50 mL), and the protected 9-mer peptide C-terminal
carboxylic acid was released from.the resin by treatment with DCM/AcOH/TFE
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WD 2006/ 127948 PCT/ US2006/ 020332 (8:1:1, v:v:v) for 3
hours at RT. The resin was filtered off and the

WO dobnztod8 was evaporated to dryness, redi ssol R€dUS2906/020332
AcCN water (1:1.4) and lyophilized twice, to yield
4.05 g of 71% pure product, which was used in the
(8:0Hs squenfor 8 hagrsebRT. ddeptiimyas filpedwiff 4ndithe filirathwas

purifi atlon chene, 9B '
S 550scie TGN R AL ST (54 PR ) o
0 118 (b subsdglibrdt Fragment
eq )/ Oﬁlmréc}l?c}f %%@MQ%D%SSFTIEE 8: 1th11¥: v.a\%ﬁl
coupliripeens- mﬂcﬁcb_ﬁmmbrpmrzﬁmahoﬁa R H JG3 HOHOH )| O—| H
NNNNNNNO-NOHO/OHOHOIlI ONO+ + O< N
Procedure For Sol ution Phase Fragnent Coupling
Reaction 10 [00142 These dfafelops were performed both
in a single-conpound format in 1 dramvials, and in a
parallel array of conpounds a 2 nl 96swell pl at e.
The follow ng description vvn in Sc erre 10)

appl i to the single-co un c ent
anal .\tgt erea i 0 s//,p |nt Gl

pl at e/N

nmol ) /was Fli oIHed np T

N, N-oF“l Sopr gpyl et hyIOIaﬁr( in a 1/':% gl ass

Macr opor o =67 WD 200 7948 P, USZOOG/OQ 2
carbonate yesin (I\/P-carb nate, O. O nmol , Argoin
Technol g ) was added,to the wvial. The vi al vvas

capped and agitated for |2 PipeadineIddntRemovplef Binest e.  The
solution was filtered, | @hdHOC@ESLLH)VEE-5 prE1Q A BNIF
by evaporation. [001441{ A)BOWHOAORE @f:1.0v:D5 M of 9:1
chl orof or mi' N, N- di met hy| y o) spaivdeydphizont ai ni ng t he side

chain protected 9-ner peptide Ctg nal carpoxylic
acid (0.008 innol) and N hydrox zotri azote (HOBt,
0.008 mMml ) was added to the vipa R" 0

Procedure For Solution Phase Fragment Coupling Reaction

[00142] These reactions were performed both in a single-compound format in 1
dram vials, and in a parallel array of compounds in a 2 ml 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.

[00143] 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
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contai ni ng the di peptide am ne.
Di i sopropyl carbodiimde (DIC, 0.08 mmpbl) was added in
w@2®ehzmouon of 0.05 m 9:1 PCT/US2006/020332
chl orof orm N, N- di et hyl f or mami de. The vial was
capped, and the reaction was stirred on an orbital
c&baﬁz&e reatn (MBwatbenge; @03mendloArgpeat. Te@bnmms) nmsgldded to the

Rl e SRR Sl o M e R T Sbhon e
fégoérﬁfé)@cgss sWNe'ﬂt Q'aé%n{gve@ Fy@v%o?atioh' fl uoroacetic
triisopropylsilane (TFATIS) for 1 h. The

[mq:a] ni AgoBxioneifi0. \esl @‘\Babdﬂatoé@mdwdy dnanfbykfmmdmr

5 conbuivs BhrEANSBIaRed et AR it Cr i R e i Foos
1'&(501? ahd glcﬁ%&?mén%&ﬁaﬂ)% BP 0.008 518 si rv@x@ aﬁﬂé@lddé Ghe vial

127948 PCT/ US2006/ 020332 Schene 105\
cRBtanﬁM\thR@hpdpﬂl% amiRe. msmyl@ﬁméumﬂieﬂﬂlcoo A8 mznq“t

apkg%l n q:@oh@‘lozn@f%@-rﬁl_\%l ?\IN %@‘gnﬁ@\l gl %ﬂ}e&y &e H 1ge V]1a1 was

cgﬂé%?if %t%ﬁth% 8?1 gloé vé_%tlggd%ﬁr !trﬁorb@!ﬂ%hak@tt rgon(l) tel_r?pgral’_flurg fclzlr 16 h.
10 Fdnidining sblvent widNivapddated Iﬁemﬂde NlalNom "N NKNH2 NH H

[/06 ;45?_' T/h; '1 9?1181‘ p(e):p’clide~sl}lde chains and N-terminal a-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 11-mer peptide products were then

purified by HPLC, using a CH;CN/H20/TFA solvent system, and triggering effluent

15  collection by the detection of desired product mass.
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HOO OHR NRIl ~~3a H6a R R' =H or FR3, R4,

R6, R3a, and R6a are represented by the side chains
waele®en2toesl in Formulas Il and |Va. -69 WO 2006PARVS2086/020332
PCT/ US2006/ 020332 Scheme |OB R3\ \ RiI4 Ne~."" VO O
NH , ! NJO IOH Na ~ N O NY'Y- Y'YIJIOB'H 0 'CH2N O
H\ I j H %/ H % /o HchemeTBA + + O \ Sieber Am de
Resin DI C, HCBtllCHZClS/DI\/FPS Réa | @ RBa | RK

OHHOHO UHOl 97525TF/—\/TISN~NNN\/N
Nl KN H 2. ur/l?éflcatlon HNI =z 0111 ‘%fOHO
i 0O ONO OOHNHO O Xy jR3a HN R,

R3, R4, R6, R3a, and a are

ed Jy the@ 4@ ns descr' begd in Formul as
1. JAppr oa wgant hesi s },no aci ds

T&‘haIH@bs repreSent ed Tger(Fs%;gw as | f-l agd 11’a-1Vva
usi ng S8zuki coupling in solution 5 [

d Ha-1Va, which were then u |I/ zed for the
sol Mﬂﬁ) ase synthesis of 11 - mer skeand ot her pepti de
anal ogssas described herein. EXAMPLE®10

0o £ o~
N
¢\ 00
O >
1. 97.5:2.5 TFA/TIS
O DIC, HOBt 2. Purification
9:1 CHCly/DMF
Q H H Q
H2N\,)LN)<H/N\.)LN N\;)L
o O/i ne /="I'0H
N
4 T HO™ YO R
N XJ 3a
H Rga

R,R"=H,orF
R3, Ry, Rg, Ray, and Rg, are represented by the side
chains described in Formulas II and IVa.
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10

10 Synt hesis of
Froc- (S) - 21- et hyl - 41- net hoxy- bi phenyl al ani ne

WO Bwoa2708) - Bi p(2' -Et-4"-0Owve)] [00147] Schene HRAT/US2006/020332

descri bes the synthesis of
Frnoc- (S)-2' -ethyl -4' - met hoxy- bi phenyl al ani ne. -70 WO
2006/ 127948 PCT/ US2006/ 0Sdsaee 18thene 11 1. n-BuLi H

Ph3PCH2Br_. o 2. B(OEO3 O n-BuLi ,0// 10 /oPd/C /O
3. 1.5 10 Br THE B&%@)&c gr THE g 70% HO7 NOH
0 ) 20 OSO2CF3 di FB |1~~"1~"~

Tol uehdl T /Et/EtC]—I/HZO Z—lll HN CO2 Bq/cHN CO02CH3
HO7 ¢ o - I IN Né % THEx N CO2CH3
Bog COR| 1. HCI gas/ CH2 z)ng\,rNJ j/L Y

Frnoc Gsuj N& JRE[ H20 FmocHN Qe W<

Boc- r03| ne-O™iflate 5 [0&148310HEQ a soI ution of
25 ¢ ST Y “6f" Boc—t=tyrosime [II.—C‘EIH% ester; and
36. g (339 mol, 4 eq.) of 2,6-1Utidine in 200K

of«< %k DOM kept at -40 C under N2, was added slic
47.74 ng (169.5 mol, 2 eq.) of |f||c anhy d¥#

DCM 100 m )over 30 mrg)utes THeYsat utieh was I rred
atymd0u for an i f aJ\&q?\/hLo' H\)Lp%,@ gL,QC)LM{Z
i‘fiditat ed th@t edct ol e T eactd on

t
was quenched ngo y addi tion 01D 20 rﬂjﬁ "of vvat\%53 Thel g
| ayers were s 7 at®d? and the or gani c Iayer was l\,J—Raa
washed with 3K 200 m of g LodCl, 200 nl of saturated
Na2CC3, 200 ml of water BRelRs R0 Rt rpfeniypi tnede  The
organi c |layer was dried treribrdipiieds i Eul f at e,

' : L et By Bdiahl
égﬂ(ﬁlrcﬁgi. ?ﬁthgﬁé SOF B 4AHHS atids ﬁhéﬂ%lgi P&pres By as

are I't was subjected to silica gel flash
HHNoamd Hglc%qsn@gswlgﬂ&puphng tresolution o 50% Et OAC i n

DB 20 S TR SuBOB S SRS
£ lfé}ﬁe&ﬁ%d@)y Fofmufa e in BBa-8v 4R Hi€h weleltHen utilized for the

solid phase synthesis of 11-mers and other peptide analogs as described herein.

EXAMPLE 10
Synthesis of Fmoc~(S)-2’-ethyl-4’-methoxy-biphenylalanine
[Fmoc-(S)-Bip(2°-Et-4’-OMe)]
[00147] Scheme 11 describes the synthesis of Fmoc-(S)-2’-ethyl-4’-methoxy-

biphenylalanine.
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-71 WD 2006/ 127948 PCT/ US2006/ 020332

2- Et hyl - 4- Met hoxy- phenyl boroni c acid Method A [00149]
wo@espewsi on of met hyl tri phenyl phosphoni unbrpei/tis2006/020332

(199.5 g, 0.465 nol) in dry THE (800 m ) was purged

for 10 mn. and cooled to 10 C. n-Butyl 5 lithium (169

m, 0.465 mol, 2.75 M soSghémellwas added sl owly over

30 nin. and stirred for | hr. 2- Brom) 5- met.haxy

benzal dehywec,&00 g, 0.465, ) in HEZ( n1)

Wl 'E l 08 | ;—’O/npg?él f ?{ez?(;l
addrt™en, therreactivnem XWre was sti red or 1 hr/ N
Petrol eum et’er (2 L) was added and the reaction HO® OH
m xture was stirred for an additional, 30 m n. The

reaction pture was filtered QURE, a shlica gelpgdX,co,
pad. d Med wi tly Idi et hyI . Tid@neTHFIEtOH/H,0
combi Aed or gani c washes e concentrated below 30 C
afitf"! hekflade product REY pfP¥ti ed B 60°™20 silica

gel chromat ography using 100 % pet ether as el uent.
Yield: 92.90.90 % as pale yel o—l iquid. [00150]

2,2 -Bj dyl an9: 0.15 mol)Jand

2-br o tﬂb&"&éﬁﬁ”mn (654g) 15 0.31 nol) in ethyl

acetat e 650 mnl )Rver e cool ed too O T. The solution was
pirged Ny 10 % pal | adP¥ orf°hr bon (16.25 g, 25 %
was added under a stream of nitrogen. The reaction

m xture was stirred under opressure in a Parr
shawessichge 3 days under gen. The reaction
pt GECRREaHERLHRA] ¢ or ed PLC. The reaction mxture

was filtered througf. kbf and the filtrate was
washed with 5% sol uti on of pot assi um 20 bi sul f ate,
dried over sodium sul fate and concentrated bel ow 30 C.
Yield: 60 g, 91 % as pale yellow liquid. [00151] A
Qﬂ'IartTXﬁ‘?s@P“Q -5} -3-ethyl anisole (94 g, 0.437 nol)

fpg%é*E ﬁ%%os@g&t lon cgff@ 3 2189 dcﬂol‘) ot BES L GyrddiBuhathyll dsteRliand36.25

ed” dropwi sé at the sane
gr &3pehmbl r4&:q YSfi2(6-Tutigineds 26@ntli ofideg DIV, Rephpt 40 Camdgr N2,
ri

\gamréyg g{owly 3927;2 i %gé éq%mslﬁgb@g%w%%gw@m mﬁggﬁg&(IOO

act i m xt u
RS AR BB AT 59 4 o s
aPpeninslysd YelicHesthaeda E@bﬁﬁh waf eorple0 llEhelragcebn Was quenched
extractéd wth ethyl acetate and the comnbi ned organjc

bsagdamom@ff@ maatewten The bprrovera fepasded ent fig @arnieriger was

ﬁwg @026395 In‘iﬂ d)\@@gltli ':298 gyl o[f' F&ﬁ{a@eﬁe yg?rggt %@’ l’éli OF wadr and
DO @AT, YLSHIEN THE Rbdhic B eﬁvas&ﬁw%ovéﬁm@gﬂ@hﬁxﬁsul% ifitkered and
-72 WD 2006/ 127948 PCT/ US2006/ 020332 Met hod B (

&iud!dema/am@() tq @@Q@]crﬂd@ raodck ey eedgtil. B wasspbishieA 69 s1(f15r® gel flash

g%ﬂna'f%r@hy (2@%% g%lo(g nﬁ) \AEgQgg al}gﬁ%)a m%{ %ré?hlegg.l g‘lelg Product-

é&ﬁ&nﬂmg fractions were concentrated in vacuo to give the desired compound (27 g,

75% yield) as a white solid.
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2.05 nol). The reaction mxture was transferred to an
autocl ave and refluxed at 70 C 5 overnight. The
wOo e@eti2mows m xture was filtered through a Celi tBCPEHS2006/020332
The pad was washed with acetone and the conbi ned
filtrate and washes were concentrated. The product
wvEhyHi-d ethosyg-phenfibroxic htidr ed and evaporated to
dryness. Yield: 50 g, 90 % as a brown |iquid.
1‘{‘@%2% 3-Et hyl ani sole (50 g, 0.3676 nol) and
MOgUGGIRLB i i i3 510465
D $ESeiDh S el Bishin At Sp Sl b RrRET P £
i pintdrg AHH (800 mel) was purged ferl Omainezhdosiotad 40 0CCandutyle

resi due obt ai ned edi ssol ved i 4 _and .
e G abs ol B R TR Bp b banidlalh R g erg min. and
¢ i . Dot i dclat

REPHE LRSSy b RAEK 0l 910 48 B i 00
™) biae added-stdvilylovana paicel ofd® neioniéet thd atlditivhethe reaction mixture
correspaondi_ng_boronic 1 cid escr,i bed .in Mt hod
W 1A §8]1 ot HEMB GHIsb Lol e et Fih e dafesio g vas
sﬁ%? Ed'rsah%ﬁdﬂifoHél'ﬁ I%HP The flabidn mBALRALR f1Rred over a silica gel

-et hyl - 4-nmet hoxy-boronic acid may be acconpli shed

padj Tig: dGrasomesheld withtdieblyl eSiechThetdmbinedorgaresvashes were
formatiqn of

wpesmiatgddeloyy .%(gﬁ(; g%qll %ré\%i%?qqr oy eggvixs é&giyeeach &ﬂlll—'% sifica gel
c{h%déér%%gylg{%sﬁl\%a&d QNP EthENG it BT 9%0%%?')'%,%@316 yellow
1

tri-n-butyl- or trinet borate ds
ftpeeri bed in Method A Scheme 12 OH 0 OV oz CH31 NBS

1. n-BuLi K2CO3 2. B @rg S 1. 5%—0 gr ﬁ(@ 2 25
[BHR01 ( P22 Bimeripl (43 gl BoweD A Raiomar ameloxXyeese {65 &

= . 3 inf ) o | L
T
PG4 BOmOn Qurén (16125 g, 05 26)0vaxladdéd wateern stweesm ofivlitiegen. The

fol | owed by 2-Ethyl-4-Met hoxy- phenyl boroni c _acj 36
rgactionZniFBIg wah stirerbunder 4 KEPEFISHE 1 & PR \ﬁggmﬁ &?féegﬂyfg Ypder

1 ' ' i t 4o

D TR st P waPoab oY B Th sl wes
filkredthgoubHE 1 #O M dhk fileate wasl dashedrwith 5% sohaohiodpotassium

m xture was heated to 100 C with stirrinofor,4.gr. o
b fate dried everfodium erlisandsopesiiaeddsiqmakrC. Vigld Ghe, 21 %,
and. t | due was dissolved in DCM (1.0 Q The
%?rpg&%?rr}(r‘l’?"@;de“?&ms washed with 10 % sodi um hydr oxi de
POLSIL]i O sl & 4-Bidnid-B-e shisdt (B4 0,430rhel) i VHE (900 ml)
sodium5 sul fate and concentrated. The crude product

wasscqolad tpi-d8 *Gyn-Gutyl dghipmdRI3 i &35 Fel) Wasqidgad dropwise at the

h 1 .wWth 10 ¢ '
R T —
10 QL6358 md1g vas BlidddrSwfat 178 *TRTHy boctihis®attofas removed, the

Boc-(S)-2"-ethyl -4' - net hoxy- )
reaction mixture was allowed to warm fo 0 °C and was quenched with 1.5 N

hydrochloric acid at 0 °C. The organic layer was separated. The aqueous layer was
extracted with ethylacetate and the combined organic layers were washed with brine
and concentrated. The residue obtained was stirred in petroleum ether for 30 min. The
solid obtained was filtered and dried under vacuum. Yield: 65 g, 82 %, as a white
solid.
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25

bi phenyl al anine (60 g, 0.146 nol) in THE (450 m) and

nmet hanol (85 m) was added 10 sodi um hydroxide (24 g,
w@2®8/12m9 in 85 m of water. The reacti on m XPCF/ESUWa6020332

stirred at RT overnight, concentrated and the residue

was di ssolved in water (100 m) and washed wth
Miethbvd B (sed SdremeTt®) aqueous | ayer was acidified to pH 1

; 20 % citri . i1 h |
RIEDE, 20 v b PR n G A8 8 St Mg ana
QL) G AnBbR SonRopanr b Astnadl spssoaiieisbe,
2B15em 1) TR reattiod miktureatdsarapsioirph tranl atesiavesand3sflgged at 70 °C
0.138 I di I [ 11 d.d
cRi ke RS GP GURLARE VRS CHGR Bipeh A RET eGP RS

: fi . h :
Rl D585 B B0y SRt acuonedialel T
phydlicowhs dissoteedsiaDCNI3Altered @nd 8eapomtdd fordridss. (Yiowl: Siz) 90 %,
was added NaHCO3 (29 g, 0.358 nol) in water (240 m).
aﬁﬁﬁ’éo‘ml}q‘eléo g, 0.089 20 nol) was added portionw se
BYE) & P Ebhigle 0 EDeTERR SRPI RSN RIAT2 o 04

MY UlkBetonitrikal €r) ve2e Btifrdd fom8 hadddmt darkTdtR B [Témireaction mixture
solution was extragcted with ether to renove any..
wanpopeeniatsd belosy é‘_?qffé 0 thegeidia @Fﬁ%waﬂeé}sﬁﬁag%d - plyand
5 Loy e b Thepdsaanyenl g
digiltiynesisld: 35 @l 48 %3 4s pale OIS liglidEXAMPLE 11 Synt hesi s

of Fnoc-(S)-2'-ethyl-4"-hydroxy- bi heny{éeal ani ne . .
0884 - ( She g'rb'ggrgoﬁﬁthqu' g Was {99y d top chquBWq%g boronic

Sche ' the synthesis of
a\fﬁg%sn%écj]rﬁfﬂq%%%&%ﬁ 3 0 hydroxy- bi phenyl al ani ne
@g%- ( Bbr Bl %ggsose Bf redttionQdiE up, the T4nWExian 064-b2atAd-8-ethyl

_ S2006/ 0 32 Schenme 13 O H BB[%/E:&HZCI 2 é A
anisolnie-pihric etiesyiarano prif omydacagnplished prigg a Grignard

1%1%118«%'_ ?I?((hgrggft‘ﬁt)é ?nv%h(eg fgx%lam ot th%fGrignard reagent by reaction of 4-

uor en-

Mlol}nr@;z;_a?g VarGsol DRl Mg _(11511 gq.? I%T THF,—B i@tll(jgbd gy mfﬁg?gm pdselting
nyl - 4- propanol ¢ aci noc- Bi '-Et-4" - -

Grigeird ?lr/ntmrmégaﬁwﬁb tri pabyyly 8% m@h@g@ﬁ@eﬂs dgpgihgd %)é(ga‘lod A.
added a solution of 21.4 nL of 1 Mborontribromde in
di chl oronet hane (21.2 nmol) over the course of 20
mn. The reaction m xtureSymeéidrred and allowed to
warmto roomtenperature in situ as_a gray slurry
fgumed. After 3 h,othe reaction m'xture was added ©
sllowy to O mL of_rapidly stirri wat er, at ,room
t urfgg—&o ‘@ 1 h,—kl?—shae r dact/i on (1 Bhul S
sxiact ed XeSflce ~di-chl or onet haffe 100 g%a: (5er-|§30
portions). The organic extracts wee conbi ned, o‘ri ed B(oH),
(MSHM), filtered and evaporated to provide a tan

foam 4.65 g. The desired product was purified by

E‘gl\a%f(gﬁZ’-ethyl-4’-methoxy—biphenylalanine

[00156] Boc-L-Tyrosine—O-triflate (81 g, 0.19 mol) in dry toluene (600 ml) was
purged for 10 min with nitrogen. K2CO3 (36 g, 0.26 mol) in 200 ml of water was
added followed by 2-Ethyl-4-Methoxy-phenylboronic acid (36 g, 0.2 mol) and the
reaction mixture was purged for 10 min using nitrogen. Pd(PPh3)4 (16.18 g, 0.014

7~
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phase HPLC (Luna 5 C18 30 x 100 mm col um, 50%to 100%
gradient (10 mn) (900:100:1 to 100:900:1
wowdcentaeet onitril e/ TFA) as el utant; Fl ow rat eP@r/Ug06/020332
m./mn. 15 UV detection at 220 rim). Parti al
evaporation of the pooled fractions provided a gumy
), ethiaabl @O0 oif) svasTIHE (400 md) Wero aridddeanddhamieactinn mixture was
d ssol ved |

I
CENIEL RN A RN S———

A3 HE Wéﬁ PCMYED [STRe W3hii 1 s washed
@m%%ggggg?%@ S. © g, 8ni% yi gl d 19HPLC/ X raeytere\rﬁftal on

witht0 % soglie2 hyldmxﬁzemlbmn,SB mg c(tnc acig svlatlfm)dr@dloumodmm
S AR, S Oh 20 S0A0 0, 0300, b

%gggagsgrfato%ﬁfag “%%01 orwa]ethyﬁ %éfﬂté Hrpe;f%elr_bﬁel;d.\/gg gz 65 %, as

a]yeﬂoWqudt& 1H), 778 d J 88Hz 1H), 7.65 (t,

Q0187 |80 apyshing Ohe eée”?nd 2EhgolsiS S e e%e]f%e&% .
T L
sodiumd hydroxide W £, 8 mob 1) 85 ml b3 watdrz Tha rddptiorPmBAueqy

%inéﬁﬁf R cas Ul DT iy T 358 P UeD e gﬁg ml
(leit%!iéﬁﬁ% é%ﬁ_ﬂgjahﬁéodé%%r =iy aﬂﬁiﬂéﬁlt&ﬁﬁ 1 using 20 %

I socratl c elutl

di:etataahurmoadmctecﬂ wiith ethyk hbeato) Tlmna%@amaﬂed with biringyried
rate at 60 /mn. W -75 WO 20

P P08 55 058 SvanaE L 1 APt Bkt 3 894y apergress iquid:
I f

R R 2 o B B D el it o0 £ POR 20D 3

dipsobfdd-intdiry BCM(DIit) hodidrysiiC] ghs v?as]pﬁr@d DRI fy>r 6/hd. The solid

Reverse phase HPLC. retention tinme = [ YMC

obtpgnedyas. Hiercdiang diefl VEEPTARIIR /ae%% %écg@f%)]@%
@hi‘gé]leﬂtr\ﬁﬂfié’fr%e @nﬁo ﬁigﬁ;fdg&f&a}l& <k 0(8(5 1§ HHPRLBBGE THE (700

tr| oacetlc acid
i) vegeidasd NaHIOe);. (2§go@x/35am1)ah whtert(zm ml). EMod@SrB0en0.089
at 217 DM]. Ms analysis: | [[MNH]+ = 525.3 and MH]S-.
moBows2ddeporiipnwiSe oveiridtejiolof 30 gain, Bae repettongppbfie was stirred
“ THicht ART THIME ‘Lv%dlu E{%‘gﬁé\'&&&& VARt 098 whteP (240 2P QabHaded.

i'socratic

Tlib ﬂeﬁ{ NgioacelseRirkdied ®ithetieanolembvAany B8pukRIes TTHE: ah)leous
flowrate at 1 ni/mn. 10 WV detection at 217 nm|]

fCé‘]ltBSDNﬂ‘-S acidified fopH: 1 2n@ exiraqtpgbyith ethyhagstate. ihe pganilaye was

w%yedé“ v EdRginenal Y9 PRI R APBSEY 1 B Ry &5 &

- tolyl pyridin-3-yl)propanoic acid hydrochloride
[Fm)c (S)-4-(2' -met hyl phenyl )-3- 15 pyridyl al ani ne
hydr ochl ori de] [00163] TH¥AMPLBWilng Schene 14

descri be

9-yl) net ﬁ%&@‘f%‘#g@ﬁ@? 23% ‘ft‘%ls% ﬁ%é ?i%@%ﬁﬁdﬁ ini?eyl )p
ropanoi ¢ aci d hydr qmdthsgl.qglp(z—’.]ﬁ_mag%/ 127948

PCT/ US2006/ 020332 Schene

[00160] The following Scheme 13 descrlbes the synthesis of Fmoc-(S)-2’-ethyl-4’-

hydroxy-biphenylalanine [Fmoc-(S)-Bip(2’-Et-4’-OH)]:

-74 -



10

15

20

25

\ \ N o-tolylboronic acid, Br potassium
carbonate, Br N 1. nBuLi in hexane (Ph3P) 4Pd (0),

W 0006248 - 740C, 45 min reflux, 15h 2. DVF, -BEOr/0S2006/020332

h 48% HBr HO N NaBH4, EtOH OHC i N Me NHBr Me
refluxed for 64 h M 0-5C, 2h Br 1. Ph2C=NCH2CQ2t Bu,
O A lyl -N(9-ant hracenyl nethewde) I3 nchoni diniu m

br om de,
2-t-Butylimno-2 tqhyl am no-1, 3-di net hyl - per
hydr o- 1, 3, 2fdieZaphosphor §REs/C '@Hﬁmz -78 C
citric aci ncCl, Na2CO3, 1:1 THF/ H2Q

| i gpssiNIMEOdH TFA, rt, 5h -pro -N HGl.dn"cosiN 2. IN
HCl / et her CO2H Me FrmcHN CO2t Bu 98% ee
BoBsno ma_)sttrmld}sbhhﬁbn of hd6 gE(S[SGGﬂmo]) 0'f(68)&21-(((9H—ﬂuoren—9-

ﬁ}rﬁ% 0785025‘ 0 %%@%%gc(goﬁ%]%a urr @hgf —42%);%@1)212@1(: acid
WCLB%(%n%Q%)%Mn?_%{? ﬂlgic}ﬂ&%%hﬁe @i A1 1R -8 °AWndef argon

uen M aqueous sodi um car bonat e,
wassadidd adoBfiongy .42 of hwbboroﬁtrmiom@e in fichloromethane (21.2

L g Pl e e g, DTl o
ﬁf%'iﬁtmgnf {3fheire 1Psi zﬁff a ay S8 fenhiAN Af%r 31D tdedbtion

reaction-was €00 partftioned betweén wat er
anduietvdadddd dotviyyer0 mie pErapalbpstitiag watercht tdven qpevdise.

é%%féefé%&%%éﬁ BRBHHEES P Ea0 BV HAGHEPOHErF 410 mL
BAribRH© e SONBENLIALE %@@siomrlsi]aé@ riof (2860, lifelrufiat he

pro as an oran Puri t1on by silica

@@boratdir topadvade apmyfodnd; ZEGQEIZIHEZdesh'e& pm?]s):t wasquirdied by meverse

title co oundasa eIIOW0|I 84% vyi el d,
phase HPLC (Luna 5u C18 3 x 100 mm column, 50% to 100% gradlent (10 min)

(900:100:1 to 100:900:1 water/acetonitrile/TFA) as elutant; Flow rate at 40 mL/min.

UV detection at 220 nm.). Partial evaporation of the pooled fractions provided a
gummy material which was decanted from the remaining solution, washed with water,
redissolved in dichloromethane, dried (MgSO,), filtered and evaporated to provide the
product as a white amorphous solid, 3.50 g, 81% yield. HPLC/MS: retention time =
5.52 min [Zorbax SB C18 (4.6 x 75 mm) column; 0% to 100% gradient (8 min)
(90:10:0.1 to 10:90:0.1 water/AcCN/TFA as elutant). Flow rate at 2.5 mL/min. UV
detection at 220 nm.]; [M+H]" = 508. 'H NMR (DMSO-dg): § 12.77 (br s, 1H),
9.29 (s, 1H), 7.86 (d, J=7.7 Hz, 1H), 7.78 (d, ] = 8.8 Hz, 1H), 7.65 (t, ] = 7.1 Hz,
2H), 7.38 (m, 2H), 7.28 (m, 4H), 7.11 (d, J=7.7 Hz, 2H), 6.85 (d, ] =8.2 Hz, 1H),
6.65 (d,J=2.2 Hz, 1H), 6.57 (dd, ] =2.2, 8.3 Hz, 1H), 4.20 (m, 5H), 3.32 (br s, 1H),
3.10 (dd, J=4.4, 13.8 Hz, 1H), 2.90 (dd, J = 10.5, 13.2 Hz, 1H), 2.37 (q, J = 7.7 Hz,
2H), 0.91 (t, J=7.7 Hz, 3H).

[00162] 2.28 g of the above product was further purified by chiral HPLC
(CHIRALPAK® AD, 10um, 50 x 500 mm column, isocratic elution (n-
heptane/acetonitrile/methanol/TFA, 839:80:80:1); flow rate at 60 mL/min. UV
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-77 WD 2006/ 127948 PCT/ US2006/ 020332
6- 0- Tol yl ni coti nal dehyde [00165] To a stirred solution
w@R0082%7948) of t he above conpound (0.50 mmol)i nPCTHE2006/020332
(2.0 nL) under argon at -74C was added 220 gL of nBulLi
solution in hexane 5 (2.5 M 0.55 mvol, 1.1 eq) over
d&edtion,at tzhlanmamﬁnapd)natlen nbihe pbbleddactions; followeddyae~ 71
C. Alight green so orne e
expetson by iR, s HEPL) BV Hont SRR Ry
,388 dRENGsd fifisé BREI: BfterddnanRel=10.42
mﬁo hsﬁgyﬁ%bgqﬁ éﬁgggh a %f@gﬁt orangeesoPUtlon had
nﬁﬂH MENIC DIDS-A S 3jon(4vEs 15@umn)doftnmy H0Re 0DB0% Br gredient (30
acid and the m xture stirr, d raplgdﬁp % iﬂﬂ%@ tic acid
i RUr e Al mmwéoacmaql B PR G TeF G Ty Hipfoacetio aci
s9l hwgr ganie
el R BRI B Bl B BB 2 o N GRS
[PRNEE+ 8228 ah@ [MgHye 306y2| Claval GIHLC aitaéysw aa@%nexte@mmn

t hus obtained was purified by silica ﬁ?
titer i bgrapliyHIRs & YD, 188y 4t6ct 23T B e91BME IarTatic

&%}pngl hap %lé u%ﬂ)n@ﬁ%@e@én&%%}% 99%'0‘621'?)\0 11gt AoV iHE M i1 Pmin.
d\ﬁdeteamnya{tm hﬁiép [%c]%’t;% mmaaqlo {-00M86] To a sol ution
of 1.0/0 g (5.43 mol

- 0- tonInlcotlnaIdehyde in
19 nL of ethanol at 0-5 C was added 287 ng(7.5 mol ,

1.4 eq.) of sodium boro r fter 2 h, the

reaction nixture was qug%@ﬂg%ﬁﬁ saturated sodi um

bi C 3 PhuReslo-Afh&h ﬂiiuun Rﬁﬁifnio Bqoed
bet ?1%@ szgd({m ane and }?f ne. o:%éﬁg y ;
telrylli)aiﬂmmgl)mmpadom&ud hﬂymehloumeslﬁmoat@)-ér@’-methylphenyl)-3-
concentrated to glveghgéaa Y§? qogdaduct as a

colorless oil,

o @He@ﬁrdf €2-4WH-fluoren-
PRURISTYE L hing e M e ge Sudiocaisio 20
Y-phmethokyaponydaming)-BHpretohdppiding- ym)romomfacnghﬁdroclﬂonde
hydr obrom ¢ acid was heated to reflux for 64 h. The
reaction mxture was partially cool ed and excess
hydrobrom ¢ acid was renoved by vacuumdistillation
(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 30 the vacuum punp. The solid residue
was slurried in diethyl ether, filtered and dried
under a nitrogen streamto give 7.38 g of product, 95%
yield. -78 WD 2006/ 127948 PCT/ US2006/ 020332
(2S)-tert-buty
2- (di phenyl net hyl eneam no) - 3- (6-o-tol yl pyridin-3-yl)pr
opanoate [00168] To a stirred m xture of 800 ng (2.33
mol ) of 5-(brononet hyl)-2-0- tolylpyridine
hydr obrom de, 689 ng (2.33 mml, 1.0 equivalent) of
tert-butyl 2- (diphenyl nmethyl eneam no)acetate and 141
mg (0.233 mmol, 0.1 equivalent) of 0 5
allyl-N-(9-ant hracenyl met hyl ) ci nchoni di ni um brom de
in 14 nL of dichl oronet hane
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at -78 C under argon was added 1.687 nL (5.83 nmol,
2.5 eq) of 2-t-butylimno-2- diethylam no-

wa2®ed27198 hyl - per hydr o- 1, 3, 2- di azaphosphori ne PUEUS206/020332

mn. The reaction mxture was stirred at -78 C for 10
h and then allowed to warmto room tenperature in
situ. The mixture was di Sehethylpurified by silica gel
chromat ography 10 usi ng et hyl acet ate/ di chhor o- net hane

(1:4) as elyamnt (5 x 10 cm col um), 'tan oil,
1.10 g, 100% yi ettt _tasirerr=Buryl

2- (((OHFTOT en- 9- ylohaliit Byl ar bog 3+ 663 Dhexane
tol yl pyri di n- 3-yl) pepdmd aere15 [ 001

69] To a,stklfed
solution of 1.10 g 3% movl)of (2S)-tert- baﬁ;%qss_%oic,lu
(di phenyl met hyl eneani no) - 3- (6-o-tol yl pyridin-3-yl ) prop
anoate in.9 nL of THE at room tepperature under argon
was added 2.795 g (14.54 npod @. egquivalents) of ™™
citfi cracyd ip, Qunl off%e LN Alfter 208, Etole T i
Whiwms diddda@dsati t h wat er ¥ (5 nmos"and washed
M ce With ether (10 nL). The aqueous phase was then
br ought ét Q. pp Q- o bt h solid sodi um carbonate and
extract ed d WG Wak-RenflhGlihGcRmBiiane. [00170] The

di chl or angfhane, extracts were conbi ned, dried with
sodi um qul_f 8{:@mindNEeugRAGENE ddt@Ger The resulting oil
was di ssolhy(@(dl,j,zmagag,o%ﬁgi THE and treated with 7.2 nL
of 10% sodiud) e2ebonate sol ution and then 703 ng (2. 56
mol , 1.|1 e@ukMab&ants) of

9- f | uor g€nyy fRtdWh,08ycaabapy| chl ori de at room

t enper at urgurystiizb 8dn Ay, bndianatshiee reacti on m xture was
extract ed foMeGiguomi t h di chl oromet hane, dried with
sodium sulfate, filtered, concentrated and purified

by chromato hy on silica gel using ethyl
i romet harfe™@1%19) as el ua cm
col u ive colord pescuaid, 1. U8&w»g, 9TW'Giel d.

acet at

Recrystallization from20 nL of 7:1 hexa(;?é%:
di.glk¥ocmet hane provided a white solid, 287 ny. The
not her P8%geors were concentrated to provide an 30
anor phous white solid, the title conmpound, 779 ny, 63%
yield. Chiral HPLC analysis (4.6 x 250 mm AD col um,
8Brdmb-hepbleyridihdancl : et hanol as eluant 1 nl/nin

flow rate) indicated 98% ee. -79 WO ?8{36/ 12&%4118

[P0194)s2 Josmopganpurged and evacuated slurry of 910 mg (3. mmol) of 5-
2S) - 2- . - _am _ .

(8 TR o Bt e el i v

OB Tdhers H@l 32 i@nofd Mlaghbows sodivh®carbaaye, ofas added 36 mg (0.032

(2S)-tert-butyl 2-(((9Hfluoren-9- 5 . .

piaked-Absy)f et itiaphengiphasyhency PeladjiBy AP FFcEoy MPHF Was
te in TE . f

BEABEMA AT ol 3 Pl €000 s on o1

WAThS tdabfigtwad cool @amdtpanitiunatl bewevebn watenant Gt®Ac. Thelayers
reaction nm xture was concentrated in vacuQ gt Ieig }
wheasep@aedaand thhadueassleyerrytgetan gaoompreiih §iQas JRgorgane

in 10 nL of et i . i
oty e BT R L il 89Tl Spehbdy Mo
fiiibd 8y wdu@RfciveskReeudd frhdet Besin bangs vik Rundicadsn byesilica gel

conpound as a white powder, 1.65 g, . 100% yield. .
chromatography (7:3 CH,Cly/ hexanes) provided the title compound as a yellow oil,

666 mg, 84% yield.
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EXAMPLE 13 Synt hesis of
(2S)-2-(((9H Fl uoren-9-yl ) nmet hoxy) car bonyl am no) - 4- ( 6-
wa zobngivepyri di n- 3-yl ) propanoi ¢ aci d hydr ochl oP¢TES2006/020332

[00172] The foll ow ng Schenme 15 describes the

synthesis of 3-(((9H-fl uoren-9-

yl) et h.ogyz]car bonlyl am'dno) - 3- (6- bronopyridi n-3-yl ) propa

noi c. acj d hydrochl oride: Schenme 15 Br Br N
GNI-EIPMBEE?I%PM& Br I i N AIBN, CCl4 reflux, 1.5 h

[%&%Fggwg%ﬁo&ﬂ%}ﬁg Bf {h8-above compound (0.50 mmol)in

. yl')cinchonid i ntum bromde,
TR RV it erar gontkit €747¢ ! vears added 220 pB of nBuli solution in hexane

i met hyl - per hydro-1, 3, 2-dj azaph osphori ne Cl2, -78C
(252008 6 el hlva) averABCILe REDORRe RO PIpRER fipgie above

tial,l, i f / [
SRS AR R e ale e e

A5rmmthd N 30, A8%reE 1.26)) CERINIF R Hiii«dCRidRhe r@btioMllowed to
2006/ 127948 PCT/ US2006/ 020332

VQcTrBrtoﬁéO BC( @rftgng%mgilgyxwangn spdutjcucherdproesl: ol herpadtion was
S| Urr Q 5 . s . .
el i 10 278 Beif i, e R tre Yioped mepidyy fog 20 min atgog

t&@perdfurs CThY febltihg BAght Nel6w RBRIIGS was Rk tigctédtwi&Dwith BoDAc.
carbon tetrachl oride was added 200 ng of Al BN,

Treaugine exiractuvere wambingd odiipdvenMes Qu filerad @éthC%}gglﬁated to
evac d t.to.refl d .« Aft EFq i
sE¥es Yol pto i et S Rt 8o Bin Rkl

drbrh&6EApBR dsih 8thil dckfaty Gichivie@Bihbas €d24)tas eliiane (BS x 10 cm
yellow oil. Proton NVR indicated that the m xture

odurng), hsgiF8yshitesbljd, mmEzE4 fE€P0.3 mg, 91% yield.
5- et hyl - 2- bronopyri di ne, 43%of the title product and
4% of 2-brono-5- (di brononet hyl)pyridine. The m xture

ngq liimﬁeﬁ_'b,gtlﬁét}‘aﬂmt hout further 10 purification
or the Tollow ng procedure.

(08} 66ler {CoBusofitin(¢f(19090fg GoRenmalyafetsricpsaidee il 9 mL
gfo gﬂf-la%-oi gf(?—rS QEP &Xsr Eil Ieg _ZS?’ﬁygl(’).S %gnqgl?lf%aetq. of sodium borohydride.
Afier 2 h, the reaction mixture was quenched with saturated sodium bicarbonate
solution and, after 30 min, partitioned between dichloromethane and brine. The
organic extract was dried over magnesium sulfate and concentrated to give the

indicated product as a colorless oil, 1.08 g, 100% yield.

5-(Bromomethyl)-2-o-tolylpyridine hydrobromide

[00167] A solution of 4.49 g (22.5 mmol) of (6-o-tolylpyridin-3-yl)methanol in 75
mL of 48% hydrobromic acid was heated to reflux for 64 h. The reaction mixture was
partially cooled and excess hydrobromic acid was removed 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.
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[00174] To a stirred m xture of
2-brono-5- (brononet hyl )pyridine (nomnally 26.4 15

wormb)27998 798 g (26.4 mmol, 1.0 equival ents) 0PCT/US2006/020332

tert-butyl 2-(di phenyl nethyl enean no)acetate and
1.60 g (2.64 mol, 0.1 equivalent) of Oall(i;-l\l-(g-
@Sbmr&@mﬂl Zﬁlnlw)ylmpﬂwmamnﬂ)tﬁn(ﬂamwmyri in-fay))propanoate

FoShYS" 4% 8RS Sinif 8 o RT3 AN oFETe RIS 58

) bromide, 689 mg (2.33 mmol, 1.0 equivalent) of tert-butyl 2-
}g‘gdl net hyﬁoper hydro 1, 3( 2-di aza hosphor i n)e over

Gduphenmﬂz@enee@m@mtaﬁ k4 mg€0-233 mmead, G equigalent) @f O-

ot A eSS RBP4 TR & Hffoletnane
Ateq8 5SS gh¥&drddh %s added 0687 HE, @88 IbRAI RS W) 4112-Ebhtylidino-2-

acid (22 g) 1In nm. of water. After stlrrlng

dap@w}auusw ¥ @lmeﬂlyﬁ -pethiydrond ,ﬁ12tm@zanh98pélﬁﬂnaev@@ mig. dee

B R T a%rh{ge@vfﬁ&aw fandiep 366764 o to room
@ﬁiﬂ)@ﬁhﬁﬁe eXLiRACTIRe MBtYR s EREk fﬂﬂcbytﬁil@éégié‘l chriemitdgfhphy

wi th solid sodi um car bonat e. he aqueous sol ution was
usinglethj't deotate/dighlorremethana(Indras elujmt e 10 emt colusar) foggive tan

é‘§ t@&l—qu% ?)%Slﬁl 9-yl ) net hoxy) car bonyl am no) - 3- ( 6- br ono

pyr|d|n 3-yl)propanoate 30 [00175] The aqueous
sol ution from above was added to a solution of 7.545 ¢
(ZS?—tGrt—Bmul 2- ((19H4ﬂ|gq‘@n-\93yl)m¢®))xy))karb0nylam1no)-3 (6-0-

| ugr.en oxycar b | chl d 75 nmL of THE
g)t'ylp?"b‘f}}ﬂ %‘é’ﬁ’ é’f‘lﬂ‘% Af?gsrl (1:4 grl tﬁeI Peactl onom xture
Eﬁi&_}_ t racd aebddNoRRioM dri . €6 B gr 33 %ﬂnM?%f%Q@ﬂe%@&ﬁﬂSz

/ US2006/ 020332 acet at e, i ed magnesi um
glipHeaypetliyléncamanl)-& Cﬁacmiylnpanéd—f‘am]dprppandat@@i %opL of THF at

chr omat ogr aphy .on silica gel 'n thyl )

tet B Rt eR M e e igd 3RS B T ol 6 seapivalenisyof
SR in & I%M4EatE0! OfidreDh, Bel reac%to%%ﬁturg 4 Yii18led with water
Recrystallization from 120 nL of b5:

(femhm aisd dasied owoeetriaetberddl enla. Jima Iatluemls phaseoﬁasahmﬁm@ght to
I|d h 5 was filtered off. The e
%m@&%%wﬂé&aﬁbsmﬁ? %?@faﬁﬁdéwd%‘hgl Bm hane.
m &l&ﬁl%ﬁnféeﬂmg W ctéw G o@mb@r?eé’ Mh@d @ﬂh %ﬁﬁl sulfate
L ana 4.6 X

ysi s 50 mm AD col um,
hmpd:ctmmtrami‘ HEeadesulghpaiholas dssaieduimt IOJdef r"ﬂHF drldaveated with

5 3ok ofil Bih Rk sihpratetiian ad BB 556 578 blom

r
e o B AR S oM S GO . Aafer 14
B thé ¢Qkckibh mdxtere Was extracted tw1ce w1th dlchloromethane dried with sodium
nmet hoxy) car bonyl ami no) - om)p ridin 3 Yyl ) propa
%1 ® ﬁlwreﬁ)mor(esn@atﬁ@nd Ptb? t TR3E aPh%O%ﬂHB%&Sé‘FIé‘g ethyl
t
g%/et% r oor%%%p%? ﬁﬁ aE:@ olraﬁ&/vgr)% IEIJQ ?%l.&) e 't ed %%é %ﬂgﬂess oil,
Y082 gt 81%aseld o Reenyttakizatbn flond @20unl. af 7: 1 lexandshdichidfonizthane
and_ the resultj ngg or angre oil was dissolved in 3 _nL of

arvidedraotaithiakis, ap mpthes g Ve cengepirgied to pyovide an
FE;H&%H? 5th@§01?(9 Qk?edtltle {lﬁn tﬁﬁh” 7%'?%%%‘% ie cP | (blﬁfal \iisde

ed and washed w
aedIpasIds R25a mhIATE cHlameEless: 184ﬁ:ptalfi§m£ﬁ%oyuﬂihﬁbl as eluant 1

ml/min flow rate) indicated 98% ee.
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20 EXAMPLE 14 Synt hesis of (2S)

2-(((9H Fl uor en-9-yl ) nmet hoxy) car bonyl am no) - 3- ( 6- ( 2-
weedhwhplaehyl ) pyri di n- 3-yl ) propanoi ¢ aci d hydr or¢il/08100€020332

[ Fhoc-(S)-4- (2' - ethyl phenyl)-3-pyridyl al ani ne] 25

[00177] The foll ow ng Schenme 16 describes the

synthesis of (2S)-2-(((9Hfl uoren-

R R B SOE RN

6/ 020332 Scheme 16 OV Br -N
pggﬁ%%zaé% t&)ﬁ(g?yp enyl boro FnocHN CO02t Bu FnocHN

[(32UBU Aisclution of 1.G5 e €Pi PmCHOFPIS)-thidbCRE 2THAH- fuger-9-
5 yg)ﬁgh?%g’)"%fb%?ﬂ%}%g? r3?é6gqr>1?élgg>y§ﬂin'—_£ly{)§to§gma ein "1%}9 %y é?‘ mL),

- | - ) : _ .
AT el R et A i b
r8rh hdresbratier foy tvad hdurd. 5The {edctBm mimplty voifs coBentratetl-ipyacpo at
2- &( (9H fl uoren-

lepsyhanrid oandytearsslipe armes pllavaselisplynd i )9 mi fothes tg which
R id was
R T P M B st ol Rag e g v sol

10 fileody sdanshéd withetter wagive dotdizsir@bedinpriundfs 2 wiitagoedes 1.65
sodi um car bonate sol ution. The reaction m xture was 10
SHuPYedialdi ce with argon and evacuated and then 124 ny
(0.167 mol, 0.05 equivalents) of
bi s(tricycl ohexyl phosphine) palladium (I1) chloride
was added and the m xt EXAMPLEGRI n purged with argon

and evacuated. The rapidly stirred m xture s,hfgt d
at soytheniel (283 HOTFRsFem I matheyearbons mipk &

was cool ed . 631?@ . [

15 concentr at eép({%%n%ve ' %p %%glr?y&h eltdrcgiso:rgluee was 15
[08173]t i qRetbikriineSeheaidy3 dactbatike symthoatcd13-@(9#1-{lheren-9-
aqueous phase was extracted once nore with et t;yl ide:
Hiresthew)carbrayiangan)-&-(E-lromenyaidine3 wREARBR e 4iddiydghloride:

over magnesium sulfate, filtered and concentrated to

give a brown oil. Purification by chronatography
Scheme 15
x Br I x Br
| =N N-bromosuccinimide Br =N
AIBN, CCl4
reflux,1.5h

1. PhoC=NCH,CO2tBu, O-Allyl-N-(9-
anthracenylmethyl)cinchonidinium
bromide, 2-t-Butylimino-2-diethylamino-1,3-
dimethyl-perhydro-1,3,2-diazaphosphorine
CHJCly, -78°C

2. 15% citric acid

3. FmocCl, NaCO0j3, 1:1 THF/H,0
recrystallize from CHaCly/hexanes and
isolate mother liquors

TFA

room temperature, 5 h / X Br
=" HCIEL,0 _h
FmocHN ==N-HCI 98% ee
COH FmocHNY ~CO,fBu

20
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on silica gel using ethyl acetate/ dichl oronethane
(1:9) as eluant (5 x 15 cmcolum), gave the desired

w@eovpornyds as a colorless oil, 1.25 g, 77%yi el BCT/ES2008®0332
WO 2006/ 127948 PCT/ US2006/ 020332 ( 2S)

2- (((9H Fl uoren- 9-yl') met hoxy) car bonyl am no) - 3- (6- ( 2-
ZeBmlilp-ISe(bybl)lpylﬂtlrj’l)pyrl@ll}ﬂ ) pr opanoi c acid hydrochl oride

é@%é IP aﬁ f/fﬁ élgrr}( (é% é‘i@?&gg?éﬁ ISmP% e%yl—Z-bromopyridine
aﬁh)s%b*goesm DGAMBROYS M@crfsteﬂﬁzefdawkmb@h@iﬁﬁhmm 150 @& of

-3-yl')ypropanoaté in TFA 5 (5.0 nL), protected fromthe
cathonsgeehkoridy ms eddedi Zﬁ)ﬁhm@ pﬁAﬂl&l& fThIB Ireagtion yiixyre wasepurged

. d
P ismcriTt AeP R PECREE EETL FEPE ey 8% Je 0 e
L 8Bn 3RxfardRds L B8 TbhitQEpSH ARG SilRidd avaShelfita e doRbentrated

In ether to which a solution of 6 nmL of 1 M HO /et her
tovgiveadpbiidw oih Proes N NRigdishtet ¢hat the miixters cpitring 58 (meaiy

i it O L
@*?%r?@ﬁbﬁ@%r Ll Thp mixtuge was used immedintly without furthr oy
thyificdtiomt imxpllphimgyirggsyiniedi n- 3-yl ) pr opanoi ¢ aci d

hydr ochl oride [Fnoc-(S)-4-[(2'- 15

et hyl - 4' - met hoxy) phenyl ] - 3- pyri dyl al ani ne] [00180] The
@S g:@‘gﬁd(}?l A g}gﬂ? 1954 h a8 x)) by idifinb 53 96-bromopyridin-
Byllpropadety ) car bonyl am no) - 3- (6- ( 2- et hyl - 4- et hoxy) ph
enx%y%%d%}lr@gm& gﬂog Noi csggl d hxegfl)a?hl ‘cc)irll d(e 20}—]@(@64
I@@Og 7_?%?(5@3%@1@'0@%&%1&1&) RE tedh- Elﬁyltzeaﬁlsﬁe%ym H20

2 room tenperature,
Eh@&mO)aEﬁmteHhﬂzl@O g/(@ 64G0R14], (Buewaa@mﬂgmw-@-

PCT/ US2006/ 020332 tert - But

pthreeepsimethy) @lﬁd@nﬁ%@% 5% i J&%ﬂ%&%dwéiof%mﬁ%la‘eezate{’ 8°C
et érgoH%\;alg QIYRMNENE hPYES BIBoB 1Y &) 0P DA Bnino-2-
diethylamino-1,3-dimethyl-perhydro-1,3,2-diazaphosphorine over 5 min. The

reaction mixture was stirred at -78 °C for 7 h and then allowed to warm to room
temperature in situ. The reaction mixture was then concentrated, redissolved in 75
mL of THF and treated with citric acid (22 g) in 75 mL of water. After stirring
vigorously for 7 h, the mixture was extracted twice with ether (75 mL). The organic
extracts were combined and washed once with water (25 mL). The aqueous extracts
were combined and brought to pH 8 with solid sodium carbonate. The aqueous

solution was used without further treatment for the next reaction.

(S)-tert-Butyl 2-((9H-fluoren-9-yl)methoxy)carbonylamino)-3-(6-bromopyridin-
3-yD)propanoate

[00175] 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
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[00181] To a stirred slurry of 613 ng (1.17 nmol ) of
(S)-tert-butyl 2-(((9H 5

WO bawenz194®- yl ) net hoxy) car bonyl am no) - 3- ( 6- br omeePYL10dé/620332
-3-yl)propanoate and 422 ng (2.34 mmol, 2 eq.)of
2- et hyl phenyl boronic acid in 20 nL of 1:1 ]
dcsiats; dpadhviithired anesismguliatgdidléered, concantrated and prefedbs

di b lution. - T 5 ' 1 xt
e 8% 5iE i v 08 LAY o TR 2 e
0 x05% A Bhumf); 8 i RMBloREEH,S).2DE, 91% yield. Recrystallization from
i s(tricycl ohexyl phosphi ne) palladium (Il) chloride 10 .
1smbadédl baxdnesiéiciipromethangaeveganal pueyeldiaiwhitegednvhich

and.gevacu . T r.api dl stirre I Xt ur t
SRRt O sl R Stere Shicc el el e W Bt R
Wae sdiRotRAitleohRihd, &INEs, U FieRINCHAN PR dhalysis (4.6 x 250
concentrated to renove isopropanol. The residue was

par ADtdobumen, Wet -hbeptars: mathanek efhaaobascelwat é mlzpun flpw rate)
agg§§ﬁ§7gggse was extracted once nore with ethyl
neEekte/ “Th& or gani c extracts were conbined, dried 15
over nmagnesium sul fate, filtered and concentrated to
give a brown oil. Purification by chromatography on
(9B eFlgetensSiybnethdxy)cagbendamindi - (i-bramepyridin-3-3: 17)
el uant (5,.x,15 cm.colum), gave the expected
8&H8‘°é‘i°“hh%‘bﬁ°8P\%’E‘éi§ oi |, 401 ny, 59%yield. -
g)%@'@r (4 Stufiber £02 21V.b3 HBANPSY 25 EOBYHyRNI(TON:Rrotir-¢-
-ethyl -4 20 met hoxyphenyl ) pyri di ne-3-yl )propanoi c

domethhyycobbidainite)Pa048ehopyridin-Gt ylipmorshnoate in wA((8.09L),

%@M@@#ﬁ%@i&ﬁ%{)?ﬁé{&( %rg&egﬁﬁgdl ar?fi_ng tube was stirred at
rdofi {ealp(%féﬁ%ﬂer{ﬁr AL RS PRNYA BN fhidthRE was cyﬂc)e@wg@mg%@o at

In TFA™(2. ), protected fromthe atnosphere k
tead thian 36 C6landitlterefiltihgdradge dihwas tiska vedin Smlrafgéchigromethane

roomite rature for s. The action m xtur. .

Slsh BB By R v Sl S gt
' . r 4

L R e e e e L e, 84s

mes 86%iyigdwhite solid was filtered and washed with

ether to give the desired product as a white powder,

336 ng, 84%yield. -85 WD 2006/ 127948

PCT/ US2006/ 020332 EXAVREkAMNPAEL@r native synt hesis of

(S)-tert-Butyl 2-(((9Hfl uoren-9-

y|3) riﬂ;lﬂwswGf‘c(zﬁ)ohﬁ(l(}ﬁgﬂvé%reﬁﬁ;ﬂ)?Eflfww_)ﬂﬁmhaﬂwm)wﬁr(@r(ﬁ-

-3-yl)prop anoate e, oW .Schene ,

dos e RestRe e peorimin sn Svgroonide fnee-(5-4- -

Butyl 2- (((9H-f 1l uor e % __i; WGERHRRGY! am no) - 3- (6-
(2- et hyl phenyl) py?@gﬁ]ﬁ%&ﬂ% gl?io%anoatée]: Schene 18 ~N
100179 Chizt BliowirgSchkemb d 6 ylelwmibentte sinihestiNof023Y)-Be((OH-fluoren-
FnocHN acid . t ol uene/i Pr?—V H20 . L
9-yl)methoxy)carbonylamino)-3-(6-(2-ethylphenyl)pyridine-3-yl)propanoic acid

hydrochloride:
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Na2CC3 PdCl 2 (PCY3)2 10
(S)-tert-Butyl 2-(((9Hfl uoren-9-yl) et hoxy) car bonyl am

woe)06327083 (2- net hyl phenyl ) pyri di n- 3-yl ) pr opanPet/€S2006/020332

[00184] To a stirred slurry of 1.75 g (3.35 nmol) of
(S)-tert-butyl 2-(((9Hfluoren 15

9-yl) et hoxy) car bonyl ani riicheBe(1®- br ono- pyri di n-3-yl ) pr
opanoate and 913 ng (6.70 nmol, 2 eq.)of

2- met hyl phenyl boronic acid in 50 mL of 1:1

i sopropang| /gt ol uene was added 25.0 nlL of 2

OMe

(0.167 nmol, Qefifpsagbyaleiton) Of FmocHNY ~CO,tBu
EvogiIN'T [GOyBY ohei ¢'ébhosph| ne) palladium(ll) chloride
was added andt°§1 M xture again purged vvlth ar gon
and evacuat edpdfflp(édﬁ)';] The rapidly stifr ure \as
set to heating at 80 C under argon. Affe ','.,°§, ff ﬁerafrﬁ
reaction m xture was cooled to roomtenperature and
partially concentrated to renove isopfopanol. The
residue was partitioned between ethyl acetate and

wat er and the aqueous phase was extrag¢ted once nore
with ethyl acetate. The organic 25 extracts were
combi ned, dried over magnesiumsulfate, filtered and
concentrated to give a brown oil. Purifica
chromat ography on silica gel using e?nb,J B
WD 2006/ 127948 PCT/ US2006/ 020332 di chl 8 a@azhhane
(1:9) as eluant (5 x 15 cmcolum), gave the desired
conmpound as a colorless oil, 1.81 g, 90%yi el d.

RN I W R T e
f ﬁﬂ%@ﬂﬁ@%@}@l{r hg(r)}%eyl- )2pr30p33$?8§zy| al ani ne]j

[@Q1816] Tohestirodd shwayngf Sehe |(7333iﬁlmkbi$ of (Desrt-bheyl 2-(9H-fluoren-
synt hesi s_of (2S)-t

tyl 2-
?(Yé)yﬁihquﬁaéwnglawyﬁe} Hg‘; ) Wﬁasﬂq ProPanpatsad 0458/(6.70
|
ALY 85| o PR o a1 v
hddadrscmi_nif 2i Me.gde BN sofiGindcartafatexsolutios. Mhg reaction mixture was
Ph2C=NCH2C2t Bu, O Al |l yI -

RIHERR HEAYIThet 861 976 YagHA Gt 245 9-467 momol, 005

gq&vﬁgﬁt ld perﬁ&a:}cl%%ﬁ%ﬂ 3@1 dzllla olg%lﬁglrﬁm chloride was added and the

mixture was again purged with argon and evacuated. The rapldly 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 aqueous 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, 1.25 g, 77% yield.
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CH2C1 2, -78 C 2. 15%citric acid 3. Fnocd, Na2CG3,

1:1 THFI H20 recrystallize from CH2Cl 2/ hexanes and
w0 s@barm®48ot her |iquors Br  FOnocy~ N=N N N 40P6€EES2006/020332

C02t Bu 2- et hyl phenyl boronic acid CO tBu

tol uene/i PrOH/ H20 FnocHN 2 Na2CO3 Pdd 2 (PCY3)2 15
(28) B @oE-1uokny yDyretltay) cebpidisino)B-(6-@-ure of 2.20 g

of 3-nethyl -6- yrazinol,&ZQ.qﬁﬁgnhh and 13.06 g of
ethyphprdiRyidine$1ymeppRnqig acig PEiHISC equi val ent s)

ti i 1 - - inl9-
o S 15 67 et el St o o
yisaeheth)baibaylanine)-HE6-2-athylphefypyviflineki-pherdpansetaia LT A
added. The resulting so]ution s chj

l.ed . .20, |
(54bmh).aneegoddire s asnomaes by 3 G ghiori ?’ﬁEPE% Hifg tub& Was
st{ﬂee E’Ial(a t%rgl)oglg te?rngefa?%r\éﬁér t‘ég{ﬁcﬁl% efhe re@RAGHIxWré Qfag\/lﬁérﬁfen@&tgd in

Ification by silica ge

VA6 QPREDBERPHIC anBThe\ W RDNEsAAFIBWROTist0brai06 /R0 g8which a
usi ng et her/dichl oromet hane (3:17) as.elu

5 1
sadwhiarotfifrmi- of B Hlesdharreaseels (iR REE SO B Rlered
L . i Yoy white powder, 1. %

UL B e B B S g s 254

yiefd.1. 00 g (5.78 mmol) of 3-brono-6-nmethyl pyridazine

and 1.03 g (5.79 mmol, 1.0 eq)of recrystallized

N- br omosuccinimde in 20 nL of carbon tetrachloride

was added 95 ng of AIB aation mxture was

purged twce with argon and evacuated and set to
Syafthésts $INISY 24K YA FIué¥éned-yButethdygcarbeurylamin )i 3c(as(2eethyl-4-
was cooled to rpqmterrperatu.re,,fillqiered %Iréithes ,
finkthoaypheax)Rya it Yprapapgiccibhyirpghlogide [Hmocr(S):-44{2’
m xture was dig &Chl N S

chr omat ogr aphe§ﬁ é% ﬁ%{e&l&ég%ﬁg@@%éﬁirg&r}gﬂggﬁ%e (1:9) as
[?41?@]“ Tl%o%é}llé‘%inli‘ggﬂ&leﬂnld r)desdribeg thessyathesi$ of (283-2-(@(OH-{luoren-

ny, oyield. -

opd)metherty) Bubqnyipe )b+ 2rsthahd ousrhgxppheay s vidingsty | ani

0)-3-(.6- . r idazin-3-yl)propanoate [00189] To
y@pégPP&gaMﬁgygﬁﬁgBoﬁég74 ny (1.48 nmmol) of 3-brono- 6-
(bronmonet hyl ) pyri dazine, 439 ng (1.48 nmol, 1.0
equi valent) of tert-butyl 2-

(di phenyl net hyl eneani no) &x&emed7and 112 ng (0. 186
nmmol , 0.12 equival ent) of O-

al lyl - N -ag;hracenylnethyl) ci nchoni di ni
in 4 nLfjofdichl or onet hane at

OMe

—N
2-ethyl-4- FmocHN CO,iBu
FmocHN CO,Bu methoxyphenylboronic
acid
toluene/iPrOH/H,0
Na,CO3 TFA
PdCly (PCy3)2 room temperature, 5 h
HCI/Et,0
/ ONie
FmocHN N-HCI
COzH
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20 -78 C under argon was added 0.645 nL (2.23 nmol,
1.5 eq) of 2-t-butylimno-2- diethylam no-
wa2®ed27198 hyl - per hydr o- 1, 3, 2- di azaphosphori ne PUEUS206/020332
mn. The reaction mxture was stirred at -78 C for 1
h and then allowed to warmto -40 Cin situ. After 16
h, the m xture was directly purlfl ed by silica gel

S aBL SR HEeg o G eSS b bl BB
5? #heﬁf‘l?pﬁﬂlm@@-&l Jr8painodt®0190] To a Stl rred

the above product in 10 nL of THE at room
[00d8pEr dTwa stimetdwrnoford mgslddawdol) of (F)-tert-basi24(HEous

ﬂﬁﬁeﬂt St gErtgnit) S ES R b brc Bong 422
Zﬁ-ﬂu’nol [fh’élg%%,’z B IRANB MBI CAS 1 2BGLIoTern br ought

olid sodi um carbonate 30 and extracted
1§omcqmnuh/tbhledw wh addeddfamb.of 2R adiiedvis spdirmt deghemate solution.

it e oo G A A e

O e sy i

wasadd&Bahdnhe (n]x’fﬁﬁ: mscdgaln:lpl@g@hw jth grgon and evacuated The rapidly

9-fl ugr enyl net oXyca Ichlor

sflgﬁ%gpm%@as e §F FESRE Pt A G Tl g R gpgmixtare was
%B%&I’ 3{]1 #e‘ﬁﬁrp% taﬂd pﬁ'ﬁ‘aﬁ& S5 RBENBA R refove ﬂso}%c%pﬁnol The

um s | tered, concentrated and purified by
reﬁdmhsmmmdmn@eh |ethy1 gesitate sndhgyatst hlyd the aqueous phase was

acet at e/ di chl or ane as elu 5 X 5
Siram st e epee e ek ek o Be g Tried
AP PBiificakion b
WL PRl a0R, KR a i Sondentate e ﬁi")}i"‘r’n“%m%ﬂ owon Y
dhﬁdrﬁatognaﬂhy:aﬁ sitlcagfasing e(}ng)tGetta;c/t dlauplgplmethane (3:17) as eluant (5
9H-f | yor en- 9- hox 'no.- - (6- (R0 «:
D SOV BHRIG 07 SRR SO SR PoALITRE PgYavield
stirred slurry of 507 ng (0.967 nnDI) of
(S)-tert-butyl 2-(((9H
@By ((YH-Flysrenet-yipmythoay Jearlydeykamino)3-@a2thylebyr i dazi

| d 290 2 f
@e@%y%&éﬁwwﬁﬁ?t@@%l)amww adid pydpgenoriaé” ©9)°
@ﬁg@{lfnpgg (Lona SAE . @&&ﬁ%lﬁ%ﬂz%&%&ﬁé _ADIEPMSTen-9-

on e reaction m Xture was

ﬁ)iﬁ@ﬁdxi)m@@n}ﬂmmho)%-@6)-!@2-&@1—4\{&%%}@&161&5[1)1)}4‘1&@ 33¢@)propapoate
048 nmol, 0.05 equival ent

BEBUA (16 paomiepA oI er?élP‘)%%heFeaW ufAlgipm chigridsritsd drying
w%g gﬁge(?ag‘oéﬁﬁerﬁtéaﬂdf oPR%o BEES N TRY Fefoinittu@hen

evacua stirred mxture was heated
&inc@&rﬁe&ﬁﬁ&bu@ﬁtgm the[rD?nI)l‘HB indhe eesuBing, orarige oilewastdisselved in

m xture was cooled to roomte eratur (ﬂfh H hit
phen toarhigh & seleiaen ol @ fd Me% et F%‘Gi‘ﬁ'%]as e rpRyting white
Wg{% \?ajse’%lgfa@gc}]grﬁf \Lasth&? m ek&?etr\e@mgﬁe i @éﬁe@gﬁhﬁ&te‘as aRghite

e agueous phase S extract once nore

phivleres ting, @@eyRIE. The organic extracts were
conbi ned concentrated and the resi due was

redissolved in 2 nL of THF. To this sol ution was added
300 ng (1.17 mmol ) of 9- fluorenyl net hyl chl orof or mat e
and 100 L of triethylam ne. After 21 h, the reaction
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25 m xture was diluted with ethyl acetate and washed
once with brine. The organic phase was dried over

wore@nasiown sul fate, filtered and concentrat ed. PCT/US2006/020332

Purification by chromatography on silica gel using
et hyl acetate/dichloronmethane (1:2) as eluant (2.5 X
15 cm col um), gave t heEXaeVIPEH onpound as a

L
(2 %%p : E&ﬂﬁﬂ&%ﬁ@)’ D6 2-AEtRPphSn Py idifl3vyIpiopandate

an0|c aci d
[{)(ﬂzse} ( SThefollPWwimesdhemeHErdekgrites pi;eraltq:maéﬂ symihesip jof (S)-tert-
0194L9%Thgprfegl§s§lgm1§etgf>@?)fgar ony gml%%)c’g (6 Qi-metﬁﬁphenyl)pyndm-}
.bonyl am no) - 3- (5-o0-tol yl pyridi n-2-yl) propanoi
}@MO?%&% ‘Scheme 20 Br O IN O Zn-Cu NHBoc Br
(Ph3P)2Pd CI 2 , benzene, BocHN CO2Me DMA, 70C, 14 h
1. 2-nethyl boronic acid, 2 , Pd(Cy3P)2C 2
H20- DVE 2. NaOHI H20 fi ISCE%N%%E BocHN CO2H 10
(S)-Met hyl
2-(tert-b oxyrarbonylanino) 3- (5- bronopyri di n- 2-,
opanoat e
slurry
in Organic Synthesis Collective Volune 5, page 855)
1 76  pawethylphehylBorbiocloal ani ng, ¥ co
%W”Eolvé§g¥ 7 nL afd benzene to which was added 0 5
nmL of N, N-di et hyl eweiciPiofiéi,0The sl urry was soni cat ed
in a sealed flask RacO40 min, 15 and then 500 ng (1.76
mol, 1.0 eq.) of Bddr(Bew)}2-i odopyri dine and 82 ng
(0.112 nmmol, 0.06 eq.) of bis(tri-phenyl phosphine)
pal | adi um di chl ori de were added. [00196] The reaction
m xture was purged and evacuated with argon tw ce nore

&S—ieﬁtf%%ﬁi@ﬁgﬁ"?%eé%ﬂ%‘%ﬁ ARG ana

SYphehyd gﬁnﬁ{-s ngﬁﬁnw ated, and the aqueous
Iayer was B extracte once nore

sl e et & e h B %(sgzyg\%ﬁwgg S et fporen-
IRk BrinRrEREhE ST A pble FREYE: b (670

B¥acti 4 bgRorashembiBemiagoaiphyidGhi3CHaL bekanaprdBndly fduene was

added 25.0 mL of 2 M aqueous sodium carbonate solution. The reaction mixture was

purged twice with argon and evacuated and then 124 mg (0.167 mmol, 0.05
equivalents) of bis(tricyclohexylphosphine) palladium (II) chloride was added and the
mixture again purged with argon and evacuated.

[00185]  The rapidly stirred mixture was set to heating 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 aqueous 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/
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-90 WO 2006/ 127948 PCT/ US2006/ 020332 eluant (2.5 x 15
cm columm), provided the expected conpound as a yell ow

wWo@RM06/1208 ng, 46% yi el d. PCT/US2006/020332

(2S)-2-(tert-Butoxycarbonyl am no)-3-(5-o0-tolyl pyridin-
2-yl)propanoic acid 5 [00197] To a stirred slurry of
dBoromethfen : s kuaot (5(S)5 emichipmm), gave the desired compound as a
but oxycar bonyl ami nq).-3 -(5

CD]BFléﬁr%lyllngign-b%%ﬂ‘;iﬂr opanoat e and 162 ng (1.19mol,

1.5 eq.)of 2-nethyl phenyl boronic acid in 7 nL of

1, 2- di met hoxyet hane was added 168 ng (1.59 mmol, 2.0
eqg.) of sodi um carbonat EXa¥MPOEGLTL of water. The

syaidit s0CHRer By oo (RO h g T aang ming) -6
Syt by RS GO 2o
D Rl S i e

evacuat ed. The rapi dl ypgtidazydalanine} ure was heated at

80 C und on. [00198] After 14 h, th ti
(RS o o opnEsieedie s it ARG e SO 1

Ol - | ' o 84A2-
QORI B DR AS AR A TE (PR AT
Wpadpnbgei 0 room tenperature the mxture was extracted
once with ether. The aqueous phase was acidified to pH
3 with 10% sodi um bi sul fate solution and then
extracted twice with DCM extracts were
conbi ned, dried over rragsncysalﬁlﬁr%ggﬂul fate, filtered and
concgntgiat ed to ghyeda yel | ow seng~ Pid. Purification
W&F&H—v&»r ever se-phase Wm ODS S5 30 x 100
@ urm ,pod9 %t GN20 0% ¢ cglghggg tri'l e/water gradient
[10 min], 0.1% TFA) gasecdaiter congentration) the
desired product as a whktlé€bhanor phous!: Rhel=NeH,CO4tBu, S-Aliypp-(©-
17%vyi el d. EXAMPLE 19 [00199] The f A amino-1,3-
describes the general synthesis of ameihggghyeb-1,3,28azaphosphorine
(2S)-2-(((9Hfluoren-9-yl) net hoxy)caﬁfﬁ%@i‘%bam no) - 3- ( 6-
phenyl ) pyri di n-3- yl)propanoate. -9l[s. A& B6Y60,121ABFG0
PCT/ US2006/ 020332 Schene 21 2. eq. ;g;g‘%‘l@@%;‘g‘%'@c'zefxa‘lf?a“d
eq. 2M sodium carbonate ' \ R 0.1 ¢q. Pdcl3{Bey)3)2 N
1: 1=t ol ueue: i sopropanol - N p 80C, |4h, argon O FnocNH
FrmocNH TFAI CH2CI 2 Purified by siliga gel O
chromat ography 0 room T 70-85%yield >9

7\
5
"70 N=N
o CO,tBu 40% ee
2 2-ethylphenylboronic acid CO,{Bu

toluene/iPrOH/H,0 FmocHN 2
Na,CO3
PdClI, (PCy3)2

3-Bromo-6-methylpyridazine

[00187] A mixture of 2.20 g of 3-methyl-6-pyrazinol (20.0 mmol) and 13.06 g of
phosphorous oxybromide (45.6 mmol, 2.3 equivalents) was stirred and heated to 130
deg C (pre-heated oil bath) for 50 min. The solid reaction mixture was cooled in an
ice bath and ~20 g of chipped ice was added. The resulting solution was chilled in an
ice bath and 50% KOH was added to neutralize. The resulting solid was collected,
washed with water and air-dried for 15 h. Purification by silica gel chromatography
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0%yield RB(OH)2 = aryl- or hetero-aryl boronic acid
Il \ R.~~ R= N FnocNH CH 0
W@ 2®pA g - But yl 2- (((9H fl uoren-9-y1) met hoxy) ceeHUR0DEM0332

ino)-3-(6-[(3-chloro-4- 5

fl uor o) phenyl ) pyri di n-3-yl ) propanoate [00200] To a_. .
using etheb/dichiomorh¢thare (RelY) ageluanti0x Herrgelemm). mrevigedthe title

ridylal ani.ne (0.573 I 00

ckehpRit &5 aqight y%‘?%ﬁ%}%?‘é&%ﬁ?% M (1145 ol 2
eq.), 1.145 nL 2M sodi um car bonate solution (2.29

mol, 4 eq.), 5 nL toluene, 5nL isopropylnol and 42
3ABr dGoAbRapdBEthyDpytigaginenol , 0.1 eq.). The 10

ion spluti S r ged. W argon_hefore. .t.
e Acoisor oP0ETr S My Yooy BB nt i 1.2
2 (8979 thf?iP & TP P Ere @ stallizb & NEBroW dstiocfimiide iROAGE. of babon
sol ution was Wwashed with water (30 nmi)and brine (20 _
tettachlodide exchs eddad Hagg s AIRN. Siliiefreacsion fikiues wals purged twice with
concentrated., The cr oi |, was subj.ected.to si.lica
S S OGP P (9GRSt TRRed A > B Bggection filure
v?s%ﬁeh‘@& ANES 1ot RHINGRL filtdred Fhy B1e 38 RatdBad boddentrited to give a

esired conpound (/5% yield)as an oil

elGy-Z (TheSxfirepne directly yumbic by yilisa bloryeaatogephgugise

[ (3-ch).Qro-4- fluor henyl Ldi n-3-yl) propanqic .
e o AL AR LY A5 i) By P8 bfories o
4%;4(% ’%Idn/g &,igfa(en- 9-yl) nethoxy) 20 o

car bonyl am no) - 3- (6-[ (3-chl or o-4-fl uoro) phenyl ) pyridin
-3-yl)propanoate (240 ng, 0.429 mmol) and 3 nL

di chl th ded TFA (3 .. Th ti

Shirredtrn H G rpeoarabpsy e gamie 3 ot e
it dth id bj ect ed

1t§‘r\£, Rifh g‘ﬁ‘aﬁ{ﬂgyﬂﬁ%*‘&” e residue was subjecte

t hanol -wat er gradient, 0.1% TFA).
[GOTROINt Tata stinred iniktuee 6f 3kl ngb48 ombal) of hyranhe6pr oduct

e i B SLSE
@f@gﬁ#ﬁxﬁ}eﬁ n%bac 8‘{/ 119 1R (L 18 B PId EfSvalent) ofl‘ O-

pepti resin contalining non-natura
AN Orarthatalylmethyl) cachehidiniypn bidnide sn 4 hlaeftlidlomethane at

0Q2021 Di peptid resin, I Ni on- n al .. .
et e 3R O 9, 2205 0P S
e R R e
feaftivnemixout iwas stigedep?8 86 fahhh and tenpfawediv Wil for#AGC in
t he aut omat ed sjmul t anepus_synt hesi s.protpcol opn a .
Ws-50G 100k fie g fan dEreby P%%d[ _ @%&ﬁeﬁ%fawaﬁ%{apw using
&hﬁ%&a&%%éﬁ%@tﬁgﬁéﬂﬁ)%ﬁﬁf i3 £ 1 @b bRRid)( (&l SREL yellow
oil, 540 mg, 78% yield.
[00190] To a stirred solution of the above product in 10 mL of THF at room

temperature under argon was added 10 mL of 15% aqueous citric acid. After 16 h, the
reaction mixture was diluted with water (5 mL) and washed twice with ether (10 mL).
[00191] 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 5 mL of THF and treated with 5 mL of 10% sodium carbonate solution
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Am de resin; l|oading: 0.5 nmmol/g; Novabi ochem

sufficient to synthesize several 11- ner anal ogs, was
wenebliz4dby washing with DVF ' (2X10 nl/g, 1 mi PCE/ES006/020332

The Fnoc  group was then renpved using two treatnents,

5 and 15 mi nutes each respectively, wth 20%

am ihen 480 nee (1r86DM¥10( 1B en.) of)9- ﬂm@nylamthylwgar\‘m%ﬂ@aowiq #
2X 10

/ f
T O S kM e Y
dﬁ&o&a&%ﬂa&@ Qribd woth semhpﬁmtatee K@efed, RNBERrA M preified by

07 eq.), and DIEA (3.6 eq.) in NWP were added
cmomatmgrqﬁm am. s11'i'dateget BEig ebha]sacsetaléqﬁdlchlhm(m’fh@e (Vé» eesdaant 5 x

“tﬁPi hoﬁ%‘? e pic ﬁ{%la?% %Pgﬁé?rtlg', Sh% yélg'rﬁf gﬁgrﬂg%ﬁg 3913 4.6
x. 23 gl'h%ﬁ A BV 3§q)ﬁlﬂepmdegﬁetﬁﬁlcﬁ%ﬁlaml\45(eﬁféﬁt Q ALhgh flow

any unreacted am nes were capped wWith 2.6% acetic
raehindichidd 402 &% DI EA in DCM (v/v)for 30 minutes. After
DMF washes (3X10 nl/g), the capping protocol was
repeated with 10% acetic anhydride, 2% DI EA in DCM

(ﬁs;/ L6 Byt 9- '9gﬂhﬁ§rexf9 9B%Eﬁ6x%§éa¥ﬁoﬁﬁﬁﬁnnﬁﬁtﬁ(ﬂﬁ ation
say 1 ndica mol / gram substitution. 25
c[I30pRelypysitnaine3-yhpreganoatepl i ng cycl e was then

DEiRaY a1 Tor Sres pige choB LB e 3690 oD e LT - (oE-
gen—@fgp @o%é)’cﬁfb%hyl dﬁ@ﬁféeﬁonﬁ%yﬁ@ﬁuﬂg—g@)?rdﬂaﬁoate and 290

pro Ssin a solution of Fnbc-L

it (93 dimdiE2 h@)qf)zmtbﬁphwﬂyﬂjomma eci®ih anﬂ]ofelql ), or

| th f t (1 L) in.NVP (4 .
AR RS v G0 B Vel srbgnaft gtion.
"lg}%%gac%%n%QEﬂe K8s g&%e(ﬁ Roicd withWh oh ARGvhARIGMARhNESS.7 mg

€n or vortexe or 15 hours. The resin was

(dms mmﬁol 0AShedivalents) bivBs(3¢tbhekylphosphibeDEMadB G1) chloride
L0 ol e Sa7Besh Bk 5 St AR 98 apiay
/ 4 6 g.he reS|n vvasflnall
S\%g%ﬁgégg %a%t%@%g bq%g)glggr%ﬁl s synthesis schene d
PoDgR]Ced fidh@ I € readiohnmictupe ohe coaded th pemtteuipéraBieiel
EA?Q%%& c{ggéelarg?a@[ﬁotg égrg]gveﬂggggg%{%l gﬁ;ﬁ%&ﬁﬁ%@ Wrag rgDeuléi%((j)nesadsbetween
f?ﬁ r@%t!ite%a(‘%t‘%ex e?ﬁ%‘ éqr% @95 %ha@@@aé’%ac{e% dnée ?noké‘wftﬁ@shyl

was vor m nutes, and DI C
zyte,@faté hEe rdadd extidves weas ebinbitgdsainetntoredvasl thelthstlue ovas

i Sy ok Sl B f
X10 .niL / |

E R T R e

1 9Q8R6kasfiuvted WEA Bthvpé’ceﬁlt@arﬁlo&i’ﬁﬁed encd \aﬁlﬂbmm@ rBHe organic

deprotection/coupling cycles as 10 described above in
phade was dried owrphagnesiemas Hatieefiliered srcheancetbrisdcdprificgtion by

ég F%\graaﬁig' ytngglgar II}Sgng ?Eﬁgl acgg%é(rﬁﬁl%%)r&gq‘% Igl 2) as eluant (2.5

JEfI@ Gid-colinb}, Bie Qé'deff%%oﬁfp@imcz ad 4 b6160es3 o4 T@L; % yield.

was coupled 'using the follow ng protocol. A solution
of Fnoc-[(S)-2-fluoro-a-M-Phe]-OH (1.5 eq.), PyBOP

(1.5 eq.), HOBt (1.5 eq.), and DIEA (3.0 eq.) in NW
(2 m.) were added
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15 to the resin. The resin was then shaken or vortexed
for 2 hours. The resin was drained, and washed with

WORPG/(3X10 i/ g) and DCM (3X10 ni/g). [00207] PEI/USIIEE/020332

to coupl e residue Xaa5, the Fnoc group was renoved as
descri bed previously. A solution of Fnoc-The(tBu)-OH
(5 eq.) and 2-C -HOBt (BEX&MPLEANS DIC (5 eq.) in NWP

The Srhtiens sk ST feurbufiiarmopRaRpe e Pab il
The ragiripXRsic dEAa (BRE-(SRAY2 VaRTtpNényD)-DFridy Rlehine)]

mL/ g)” and DCM (3X10 nl/g). The resin was capsped W th
[00198P6 aFet folowanzhYaheinge20i des@ibns fecynbesjy of G4S)Je(tert-

m nutes. After hes. (3X10 ni/q)., the Fnoc group
R B B SR BB E ORISR R, G y- O
resi due Xaa4, was coupl ed/ deprotection as descri bed
for Frnoc-L-Asp(QtBu)-OH The resulting 25 Xaa4- Xaai i
peptidyl-resin used was Sebeme@0synt hesi ze different
11 -ner peptide analogs as follows. Synthesi s, 0fgthe
Conpound of SEQ ID NGO 118 [00208] A sanple
a4 Xaai i p pdyl -resin (0.067 nmol e) degCri
'abgveo 30 wds Vort exeghod th a sol ution of
FrtdRot - G e("O0BU) - OH ( Bhe@pPdcl, bessndue XeeaH® 417’ 0. 5M
HOAt (5 eq.) in DVF, BP&T%Mt'%exed for 5 ninptes, and
DIC (5 eq.) for 18 hours. The resin was dr i1néﬂ%“"3yc:bgr°gi°(;°id:
washed with DVF (4X3 nmi). The resin bound peptidigne o =
(0.034 -94 WD 2006/ 127948 PCT/ US2006/ 020332| 2rnzph/eyp
was deprotected and coupled wth
Frmoc-[(S)-a-Me-Pro]-OH (5 eq.) as described
previously for residue Xaa3 to afford the resin bgund
Frnoc- [ Xaa2- Xaai 1]- peptide. [00209] The resin (
mmol e) was deprotected and coupled wth Boc-L- N
H s(Trt)-OH (5 eq.) as described for residue Xaa2. The
desired peptide was cl eaved/ deprotected faooumY 1€82H
respective peptidyl-resin by treatnent wwth a sol ution
of TFA/water/tri-isopropylsilane (94:3:3) (5.0 nl)

SRR el o phnonce
pﬁ&!_!&l] r a%@fhr%@-%i#gbdi and® 9V2mga_1tfec!l slgrry(dxﬁ 2pepiy deipragpet ;gfyle

a oi solid. is was purifie epar ve

(psibargas g SRR SBTNGILBPIRERY AL R g9 T APE e (176
rannoo SR 80%?0 e PERd dl% é\F@dq% 71he OE_E CehORSwhieR bk BidH 0.5
pure product were pooled and |yophilized, to yield
BLAMYN(difhetdceamids. y Theodlurhwas sompateitinef seSEQTEk fO40 min,

L

B 4280) EPTR SRR o AP AR OO bR |
g)(}i%wt ITOR redcticARsixfube Wt pytged 44d) evAbadtedith Argon. tivicemolore and

SM HOAt (5 eq.g in DMF, pre-vortexed for ? rg'élaut es,
thed heatedoat( B “Equmder aveon ferok ity . Thevwsastiog Wasgesledrad pagiitioned

Peopeia 2t B g Th e Gl R R B AR Tver vas
EffacRdande 2ldrd HitRIFIONRS The begahtSdxiravl sverasdabined, tdneDivfer

(8X3 nL) and then coupled with Boc-. .
magnesium sulfate, filtered, concentrated and dried in vacuo to give the crude product

as a yellow oil. Purification by silica gel chromatography CH2Cl2/hexanes (3:1)as
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L-H s(Trt)-OH (5 eq.) as described in the previous
synthesis. The desired peptide was
web@anezmsgleprotected fromits respective peptiRPgT/USIE6/620332

by treatment with a solution of

TFA/ wat er/tri-isopropyl silane (94:3:3) (5.0 nm.) for
ehxaat (2']’3{119 15 emi qolwas), prdvidadgbie efifected cpmpeendmstayetion qil, 2@8

the conbined TFA filtrates were evaporat ed.

%66%53’1? sulting oily solid was dissolved in (1:1)
acetonitrile / water (2nlL) and purified by

preparative HPLC using a gradient used of 0.1 %
(Immmmx@calrb%lsrﬁm'm-&r(s-o-wbdmd%tbyl)ﬁ%merc guid

o S GEIR S B B T
bR CATRAE]S RE oo gll)f%a%m& 88162 8z (NOmmol,

A sanpl e of
1Fﬁeap)deandhg]@haq’11§dﬁam2ax’miamﬂ]mbefﬁﬁ42d§1me$OSE@harreeerﬁdded

l\(ﬁgglcl)géﬁmml e o3 ggc?gg §ﬂ 1111%18?; atgragébg\ﬁgﬂzgé % gﬁ%reactlon
%9%9 gﬁ{g)gg %g w1ﬁ’1ﬁ|§&ﬁ&%ﬂ&9edébﬁt£ ot ﬁd}_’m%({b 030 gamol,

I'n DMF eq. ),
%08 &d.) efbistricdMobt:EAphasphie) paﬁladnpm (If)wiﬂoiglemraédedmgl the

qry%alrg gg\vgrsl ﬁg_.lgggl %ﬁ aggtgq ri\{va hvgglﬂﬁt% gpldfy stlrreT'n)uxalre was
@agg\é@géd@%&grg ctgd fromits respective peptidyl-resin
y treatnent with a solution of 5
[ﬁﬁﬂ&/}/at @lflet 14 hj thopeaetiph siik@mnewiOetioB:d3p rédm empdratigr argl 4 mL
hrs. The resin was filtered, off rinsed with TFA

AHHN saﬁamhyér%wqwepww 3qdedr TheteagiqamB uoYas thgtyea o 70

c{e%%i f&ac e fﬁa? the&fﬂg"to%%ﬂHerﬁ?% ﬁﬁg thg’%gixﬁ%i\??% %gﬁﬁctegi once with

@hap aha iy ukiPhdse waisngi difigh tadite b twithf 1006 d9ditirAidvian sotution
0.1% TFA/water, fromb5%to 65%over 20 mn. . T g

amdéb@n SRERCEd AV IeY 1%DEM e bq: DG extrastsweis 8 h dried over
%Soundg‘ﬁ%‘ sifieiEnfiainhalfbiel i e EREY St s fild. Ificaiion

=z Sphvatie Mrs%ﬁﬁhsb@[ﬂﬂ[ﬁéb@[(ﬁ@msl 5 A x Eﬁ@):rmﬂeqﬂlmmet@%do

X X 1

é@% E'g@t@a?lﬁ'g/vs]@aeg e | 10 orlofary TF Rk EnG afigsoatenigigh the
™

R G bt e e L S e L

Synt hesi zer as described in Exanple 3. [00213] The

Frnoc- protected di peptidyl-resin ;g 05 mmol ) was pl aced
into a vessel of appro on the instrument,

ti ) '
T
@fs;f?)-(((ﬁnﬁu@éﬂi%ylﬁﬂahoxﬂpﬁbbmﬂaﬂindpBif(étphel_hyl)py;iﬂﬁﬁ:b} was
performed until e conditions of the nonitoring
phpiopanoater e satisfied. The total deprotection tinme was
10-12 mn. The deprotected dipeptidyl-resin was
washed 6 tines with NVP and then coupled with the next
amno acid. The procedure is illustrated by the
exanpl e used in the next step. 25 [00214]
Frnoc- L- Asp( Ot Bu) - OH was coupl ed next using the
follow ng nmethod: Fnoc-L-Asp(QBu)-OH (1 nmol, 20
eq.) was dissolved in 2 nL of NMP and
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activated by subsequent addition of 0.45 M HBTU HOBt

in DVF (2.2 nL) and 2 M DIEA/NW (1 nlL). The sol ution
wo@Roobhe79agt i vat ed Fnoc- protected am no aci d waBCT/Ukm®N6/020332

transferred to the reaction vessel and the coupling

was all owed to proceed for 30 30 to 60 mn., depending

on the feedback fromtheSdegmeREcti on steps. The resin

was then washgg, QB(od)[‘;res with NVP and the coupling

3hrs
>90% yield

pr ot ocph\Was I £peal @alum hidbstewas subj e dgo 5

addi t ng] depstaddtiaRSndcoupl i ng cycl descri bed

above in or dergot;tsl;'f“96°P{RB"2006/ 127948 |P S2006/ 020332
‘gon

Fi6d \‘(h W desinoad Y 4- Xaal I | TraicH.Cle

sequence.' The Ej,‘g.‘,),&y r?o aci ds sequenvially coupl %}@bomT

were: Fnoc- (L)?OI—ﬂﬁ‘Vs:(eﬁrt) OH, Fnoc-(L)-Thr(tBu)-OH,
Frmoc- (S)-2-fluoro-a- Me- Phe-OH, Fnoc- (L) - Thr (t Bu) -
aREchBLy-Gl el wobohiek@k | y, the pep yl -resin was ;7\ R
washed 6 tinmes with NVP and DCM “ThezFfioc- prot ected_

di peptidyl -resin (0.025 mvl ef“was added to a A 39p
mul tiple peptide synthesizer in a slurry ofmocNH

N, N- di net hyl f or mam de/ di chl or onet hane (55:45). Thé

resin was washed 2 tines with DVMF and deprot ect ed

using two treatnments with 1.5 M piperidi ne/ DMF as
MH—B& 112 fibenl19-ylyiieech dxy§danh G Bannirehi- 3 ¢6-[13-ebloro-4-
( actﬁlva:t((e(gﬂg subsegll?ent aggﬁtl on)Bof 0.5 MHOAt in
ﬂnwo)(phenylémyr}dla yipepanoateeq. ), 10 transferred to the

' 2
lﬁf@% rndopaar RE fidef WoB S QUBE AR eyl
a&msl!nﬁﬂ d(bgin HrhIN.- 206&15%3 -cHiRps-atfastoghengibotoni: athﬁc145
rou escri bed for the previous coupllng

b-’z[e@s)) 1a4mLpjsodMnyeasbongi saleipnd2- 20 spmglhad-eq.), 5 mL

tg]lhlsgee% {sgprg/ggg{) %ﬁ ééPéC%ﬂg@W%%%@p O.blye%.). The

rgédtlléh%glu%ﬁ RvabiVireed with dFkon befo iDvabiCudlt to 80%C feq S)hrs. The

The solution was transferred to the reaction vessel
raEatioalwas canlgd 4 taowegmperates apfl dilpise with J08L Efhécr ddien

P Sioh i ershid Richarer 150 BLIRFRLRLSG0 AN, Bed fer BlBfesium

dmasakiyrea ag@ Eéﬁcbﬂt@a’c&i ThEcruadrbil evas @Lllbjec(téki ’@le)cal g&l 0.5
HOAt in DVF (4 eq.), diluted with NWP (O, and

c[blr@néwgmghy (2cemn hlélca gelc Di40P0 BE2AdHexage g@é&ﬁ@ﬂ ta @We 245 mg of
ct| vvas couple for 18 20 hrs. The

tﬁlggPW i@%ﬁfdﬁﬁ%’nﬂﬁe Fnoc group was renoved

as descrl bed for the previous coupling. The TFA

cl eavage /deprotection of the peptide was perfornmed

@S)de@(@ﬂ-ﬂudrﬂw-iumﬂhgylcarbmﬁama@)ph(ﬁ K3-«hlayg-4-

rati HPLC.u radi,ent of 0.1% TFA/ MeCN in
g YX)&WQ@“" rybﬁrgb%/mﬁ% 28805 over 20 nmin. The
(o'bé& i Ong, 5 SR &1(@%) Rribii ng( oIy arketypnd

yophi lized, to yiel 2% 25 recovery) of the
caabpoylarino}- 3$E<D(3F¢hlm4 m@ro)plgmmm&mi— Fanaagats (240 me,

§a80 panRoungl O REdol “%@15%?@%%&% 08 SHALRERESn was

?W%&ﬁg?ﬂé&rMQ’oﬂg ht€ateNolvehfivhd &Gp¥iatdd t8.dByhegs and the

nmol e) of Sieber Am de resin. The

aslie atasdelpectdtt pmm&mi@(mﬂbmpmtartgrwmj)lbl% Y
fcgglce}nrt]ratlon of the fractions containing the product yielded 200 mg (93% yield) of

the desired compound as the TFA salt.
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stepwi se assenbly was as follows: -97 WO 2006/ 127948
PCT/ US2006/ 020332 1. DMF wash 1 x 20 Ml x 1 nmin. 2.

wWQOoMsp21es i dine in DM 1 x 20 Ml x 5 mn. 3. POPS2006/020332
piperidine in DMV 1 x 20 M x 15 min. 4. DW washes 3
Xx20mM x 1 mn. 55 NW washes 4 x 20 Ml x 1 mn.
6. Coupling step (see below. 7. DWVF washes 4 x 15 m

Xx 1 mn 8. Kaiser Nn
cl eavage/depr ot ection \%gﬁ‘h\&ﬁitﬁsz@nd mass spectral
?Eﬁé th%%mbpi)lzqfﬂr pEPBdE REr OBV B ep BTPMRSIn| dodtaining

de resinusing steps 1 to 5 above.

N- a Fmﬂat@:ihlrll(ﬂt borhiplercigl midomeid aypesitionsdd qgl 13 ¢,

Q53 goebist i oy RotE s BT LT RO PRIR L AT L
p{>ﬁ 2 é}‘%dldoﬂ 4 pfélisﬁféd%gﬂg@h% fbubtaz%l ﬁ%bé&ui@d)ﬂ Qlé\ﬁdaﬂ?:‘,éd

on , mol e). Th
Chewpdch ?gCTOR tsymthesz\m ivobatelx-sdsef model‘@ﬁh@mogtmmhﬁpqmlde chain

e}r@%?@?qﬂ_mﬁilz&ge gg O}’V}nlattqlm/ acet | siync %n hﬁﬁé?}i&%&%@gﬁ%%6
d f ht. An F
Pt el gave a SLbé’Y.eI it fon of 0. 486
[o0DBE/ gAﬁmoﬁhEoﬁgAEmbe&nﬂnmsthendﬁylothmﬁ@lﬁ resin(Bieger
A(g{rl;]dg gch:sgg?l)%nﬁoaé %S@@Iﬂf{l]lgé E)%lvzlggéwc(hg gﬁgaeng%g égl(s:l%ls(s) Qfgra&f 11-
SR ETRat  A 0 E
g@éupgvﬁﬂtgelg E)anﬁﬂc?%e@ r:ls&g%o mnmﬂn&:)ltsh anddih ;:et;]lmltm each regpsctively,
vortexed for rs ing w
Wit PP piperidéngy in M Aé‘bﬁﬁ@e%ﬁéﬁﬂgwﬁ&’a&%‘%‘%@w @g
- Ia- t ¢ -
RN (PSp BERG QAR B ) b
?da(aiu&aoﬂ (HE149t )1 kg), axndalby Brer¢d, BE3QP (BO@gq ), HOBt
e) 210 m).. 25 Follao {%_‘? rot tion th
(A8 it DR/ CFir58.) NN VPiefed By PE et nhogngiag hen
I
e o CRera 1T 15 0 EybfHfe dfinglobEw PO B dinth
c@aﬁta‘ﬁﬁ@ hihhydih espr Theoesih vmiilrarm@b sitacltbdt witle NW éﬁ)ﬂ()amL/ g)

noc-O-t-butyl-L-Threonine (2.5 6. 30 6Q %
D@ (3P410r g 90 2B RIGRR] MBS were cappe with 2'é% bdfic

W%“?ﬁ‘i%r% ERERY T R g A ARG DR QaclBy 10
Mﬂéf e waspinggatodoDwtfipeatsd withalbbuetic layhyzllriﬁe :(% DIEA in
ol e

ECM;M@)f@@(bmg@Ié%d %Ngyan@tatwg 1) d; C ou l Igg ay 1nd1cated a 0.39

PCT/}JSZOO% ?%83 2 hours. After resin depr ot ecti on,
-L-Threonine (4.97 g, 12.50 nnDIe)
t%%o gou rA @&0{1@ &nalaﬁalrwuplmgt@cmm then pérfamedfs dessdiBeddbove,

starting from the removal (;f the Fmoc group with 20% piperidine in DMF, and, after
several DMF washes, by adding to the deprotected resin a solution of Fmoc-L- (2°-
Ethyl-4’-Methoxy)biphenylalanine-OH (1.27 eq.), or analog thereof, and HOBt (1.29
eq.) in NMP (4 mL), which was vortexed for 5 minutes. DIC (1.27 eq.). was then
added to the resin slurry and the resin was shaken or vortexed for 15 hours. The resin
was drained, washed with NMP (3X10 mL/g) and DCM (3X10 mL/g), and then
capped with 5.0% acetic anhydride, 1.0% DIEA in DCM (10 mL) for 30 minutes.
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12.50 mmole) and DIC (1.58 g, 12.52 mmole) . The resin
was capped with 10% acetic anhydride in DVF (20 nl)

wo o0o6/1219atir and washed with DMF (4 x 20ni). TheCBUR00€020332
group was renoved, and N-Froc-dycine (1.11 g, 3.75
ol e) was coupl ed for 90 mn. as described for_the

The essirowss ﬁhedlyl:\n@be@ wWAIAEM (@X40inel/gR-Thip @Yl}ﬁhesé%f’(cb?me
foll b Le gl it d

oo B oSy ER i G R U U LR A AT T

[mm@rr - THS PR6E bRAp %straﬁo%pésld@ydnbe@@tdw&ﬂlﬁm sOIDbEDS

deprot ect ed and N- a- Fnoc-a- net hyl -L-proline (21.2

m“ﬁc DA@ﬁ(OtBDD@H (/9‘6@1 bmﬁﬁ@Bt (B0edt oin NMPr(émmIs) W Yﬂjfexed for 5

g 1 DT (B 6e &)eN HOB bR SOy S B4 o he

rgif. 3T§1é\l’e§1(rj\méstt}{éﬁ éﬂﬁkgﬁép'l/cﬁ{eﬁéd o 23ouek. (B8 rékin WHs dinkQ, and
0.10 nmole) in NWP (0.9 nl)
wishedet ik MB (E(l(pnﬂt/g)camdd?fCMdﬁfﬁlﬁlmL/g)s §ionplige complgPIEYas
fol | owed. by addition, EA(174m_ 0.10 mmole).
menitared Asingea fditathe 4B and washing with NVP, the

d 1
[ﬁm d@%ﬁg@%srl%g/gé gﬁﬁ@ét@@w@.adﬁﬁﬁﬁfal a8foteBRRcoD ng cycles as

or 48 hours. The resin-bound
Jeepitied @bowsintoréatte dssainble theA¢sTiessoqutcace from: R BlP Xazi1 epto the
faor 2.5 hours, followed b two, rins
resipy FhesFmge @fmle@amés %f)qufl’z%ﬂi usgd %&f&‘nf Grﬁr SIERE)-eland

ﬁrh&é—%—?@?&Biﬂ“F OFL E(t@ls Qfﬁdo%]-aLMe %@P@H Way é(ﬁip@sd]lﬁm]g the

This was di ssol ved
foflowingrotacet @nsalnmdneof Frnad-EB)-arfthordre-doibhe]-oxl (fla%

LD Bstos). FHOBt et p4: b and BUER (P e B OF B A added
tg \;lée?feglgi. Rk +Hin Was %ﬁeh?arxégén%i' &AL hBur8OITHe Risirfwas

m nutes at a owrate of 15 m/mn. Solvent
Haindd, 1 THadhédwith NVIP (B8l & sxbt'g)Bnd MCANVG(FKAO /g5 CN.  The

fractions containing a pure product were pool ed and, .
100230 Hi | il agglet t iﬂu\}?b’w r&méu%aa@ftﬂe %51 rgrgéve(%s described

05, SN St o i o
@cdqdh in NMP %4 (1) ) lvaiEmotrtykéd lmaﬂbyz thlen Iad«bstd to tlafcredl)l []DIBZQS'H} was

(Lg; slfglil@qlxg\rm Y qx{ga rgrrre 202ursd el“ e rrés?ne \‘?vaé %mse%llnglrp ?168 with NMP

LR Fad DM TN YA PRANGICy ACaied Bt Y9096 acetic

antiytiide HADCVH 101 m]!@l)lfdﬁSONh[ntte&U Afer DCM washes (3X10 ml/g), the
Eyrl di ne/ acetonitrile

Bpo FIOUHIRIACERLISH 29 df;ﬂcylbeﬂ m&%s!y ARG FRGi Ay Al osidue Xu,

&Ja%c?ﬁgg?cﬁgepg%g%{mﬁia@esecﬁgg f&rrFfB%:l %Fﬁ)ﬂﬂﬁ A ﬁ%gr%sﬂtmg

Ry, 3]0 périst-edid viset eval uded ﬁ&yﬂﬂn&smm&ﬂhnhmedﬂ-mmiabptlde analogs
stlel ng. The flask was heated in
as follows.

Synthesis of the Compound of SEQ ID NO: 118

[00208] A sample of the Xq4-Xsa11 peptidyl-resin (0.067 mmole) described above
was vortexed with a solution of Fmoc-L-Glu(OtBu)-OH (5 eq.), residue X3, and
0.5M HOAt (5 eq.) in DMF, pre-vortexed for 5 minutes, and DIC (5 eq.) for 18 hours.
The resin was drained, washed with DMF (4X3 mL).The resin bound peptide (0.034
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an oil bath at 50 to 55 C for 4 hours. The solvents
were renoved to near dryness on a rotovap. To the

w0 e®odem48vas added equal vol unmes of water and BCTIYE2006/020332
acetate (30 nL each). The mixture was stirred for

about 20 mnutes. The resultant solid was col|ected by
mmbhb i deprotwets eddwopledatity Fmoc-KSto-Me-Prol @E{S w3

thad BB P ity RS s R Tt Koo -

de?’ (N-1- (2, 4-di ni trophenyl )i m dazol - 4-yl') - 2- hydr oxy
opan0|c acid

[002093- (lIlh&re(sm (00077 minplopasdepyatedterhanst @Mﬁb@i.v&lﬂa%w} 15

P&‘g?&tzfg}géﬁ§ &9 Oslséle%w 1?%_ 1‘%0 ?6%1 %iazd%ﬁ <riesu%§ pé}g}?de was
RAb/eRBROK: Hol Aa%Shectivi bip@hihvlitby @éaRaMoyith acbidtion of

+ F NO2 "Y-~\N
TNOR/ wabér it ipEobyilan© - DINS.@oL) 6o3dgp. The resin was filtered off,

Sionag b Dot e Lo PABARERG o pblucagg viea
33_%1? OPlzlb%ﬁe gépt?d% Sduc@-QS é‘ O lﬁi) ﬁﬁ:ﬂw&s ﬁdﬂrﬁgd(by%)réparatlve

tro ene (0.9564 . e) were charged to a
HBLG dlsimxgtatgnadléﬂtwsm 1% WAVA@ICN\MI oH ‘Vaﬂ‘ﬁﬁc{\mm, fiionrt 5%rig 65%

St o e SAcPOhs el e St A Mt SoatPald Sk, o
Qxﬁ 04 %r% g(@‘?‘ydﬂé@o%@y% drihd sHridcRild W 5BQ2D Kok sopr opy|

and was then dissolved in chloroform
(20 m) and re- evaporat ed from chl or of orm and AcECN.

i e oS R, 50 BT
@a‘ﬁbi@ol | ec?nepdéﬁ@f%%%’c% %{Dﬁﬂlfwg{e%pé% éODﬂQ@iﬁﬁéle),

washed Wi th dried
desctibealia thyvgevioghsynthe¥iseivds vartsked gvithgagguticmodvprde-[Nrngsthyl-

2 )g‘ér?g‘ﬁ S&%%@}T;q%gﬂcgﬁlﬁéﬁé é? i@ﬁlﬁ@j‘“{%ﬁﬁ% %/E tg?rﬂgmtes and
ﬁ?@ g:? gﬁg uﬁerl" 9?&%??&’%9&&&&1 Fada8vitd Dl\/ﬁa?ﬁ}@ mL). The

896 6 mole/g, 0.11 nmo
Bineb groqérmd;eemese&by fRéuting otithali% gipeyidine sn DMF Wemé) ﬁ@eﬁjand

1S srinpies, BhaeH Was WASBR BICh OE (G T B e gouplff S goc-

E'—I-Tl‘?‘a(Trt);JOH%g &R bPELLAbOEN tHe PPFiohs ¥yrhdls. XThbRieSh&Bpeptide was
cleaved/deprotected from 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. 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) of the compound of SEQ ID NO: 119.

Synthesis of the Compound of SEQ ID NO: 133
[00211] A sample of the Fmoc-deprotected [Xaa2-Xaa11]-peptidyl-Sieber resin

(0.017 mmole), described in the previous synthesis, was vortexed with a solution of
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4. DMF washes 8 x 2 ml x 1 mn. 15 [00222]
N- a- Fnoc- 4- (2' - Met hyl phenyl ) - 3- pyri dyl al ani ne HCl salt

W@ 20052948y, 0.11 nmole) and PyBOP (0.0667 g, BCI/BS2006/020332
mol e) were dissolved in DVF (1 m). This solution

was added to the deprotected resin, followed by D EA
déDQaR#ReHip(T0)-QF (Sreqpims) HAHU:WFeq()nnr@L% HOmMdn DMI% (S Gk and a

solvipt MBI e 50y TRELE B Ehe o n 2 Bt e

w?ﬂmﬁf}" @gq 'rﬁ‘L)zandW BXOLT P VEHetiegiéd pepaiabeds wi t h DCM

and dri'‘ed in vacuo for 1 hour
ctﬁaeédzdep@o@aes ﬁ@m mermeQimp@ﬁm-mm borireatrsent geithea splution of

g‘ St I t P‘igéjo%r of %%@4%(‘%@%%&% %%%ﬁlﬁ%%a% fﬁ{g%c? off,
rﬁ%c} @Wh '197159 @lp(ﬁ ﬁltlﬁ ki FRe &fmﬁlﬁ&i TEAI flltriksé Reret Nap&BrRYe The

cyc sol uti on of
rMuaﬂFgmLy s(olh)i—(BR p(g?'waEﬂLSsIOlV@H)l (®H|) ecctopgile gwagr (qml) and

Pclng%sg@y P@epafﬁhdsgﬂ’ 053)85% t? 0. WW% gbl&tlo t he

TS Water Ar&BT5¥ &Y §59% b& 200hinl Fré ﬁ‘d&t?onstcﬁﬁtalgléal\% pure product were
peptld3 -resin was washed with DM then (4 x 1 n_

poolednind 1yophilived Rntyield) 7 dupg (@6 % aeavvery) aéthgsomyoundeSHQ ID
to 3 above foll owed by DVF then DCM washes (4 x 1 nL x
I‘iOrTJr?ﬁ’) [ 00224] The peptide-resin was treated with
trifluoroacetic 30 acid/triisopropylsilane/ water

96:2:2 (2 x 1 mL x 10 mns.). The filtrates were
S;dthmmhal@bnqmmﬂmfr&ﬁQGDlNﬂvhﬂUo to a residue which

[Bﬁzs t rG: g\u%g?}ggq: Ptvj\f:IBP% afl’ﬁ,rs %&?& ﬁ_% a’irgwgg{i q\;;ieqqeber res‘ﬂ?&) 05
g@?ﬁ&g%& 6‘%8 flbed% d@i@)usly\gvgsos%@fe@%agég additional coupling

dried i n vacuo to give 0.0244 g
@led upigp thelPastMbe™ grqeqal ofien wapliell Biosysians #38alepeid®l EA
in THE (1 nL) and treated for 2 hours with macroporous
$§ﬁ1ﬂ@.€lsﬁﬁréﬁﬁﬁ§ﬁlﬂ IFEEAPPKSOl-yst yr ene carbonate resin

[&@é Sl:omvérléofrgg@n% 3g)§péﬁrpgq@ﬁﬂ 0. g? Vﬁmﬁ{ﬂ(ﬂ %g%@?%ﬁd El%\ﬂiea vessel

cbflh Efd%n@?e sizeloMhay instiesn Waktegcs filnbd with &NR dndvdsﬂrrotected
ution was dried in vacuo. To the resulting resi
mm@@m@e@t@ miithi 295 piperidiacA{MB (2 prd & mHp Spegdditional

th
Bh e R s 2 s R BB i ¥t EpyBliorine
bptidd- WS sified) The tdidtprotddtion hine(xﬂzasnlo)IZ ﬁ')lile The deprotected
resul tant solution was vortexed overnig

@ppp/tmﬂd-msenmh siwashed paiaes, with MR apdshgp fv?lﬁ&ec} &th &h?en%émmo
th 2%
%\"&ﬁ? 3{1% frwﬂie)dmef% é‘ﬁ‘tib‘a%g Bﬁi?"g%é“ "Wsmﬁnn Lﬂeaie%‘*é%%figif '

hed) (3ned-)- wEla eoufl€ThdXt uihg the Hlbwihgwasthod:
g‘rol ed] and di ssﬁ?ved in mL 01%1111 5% anmoni um

EmdcdxAd@(OtBh)egbﬂ-{lmol 30jeas ey dissolved i Yyl rof P aad

d | ut
B e PRS2SR RS IME S0 o2
s A aped i) iR sdfutish @dt}@rat:u%teczﬁm%ipeoté&e&/a@ﬁio\aem was
B over 60 mnutes at a flowrate of 15 nm/m n.

mh\tmnsfemad & theaeprmon vessgltaad thessupling was alinwied tymprogegd for 30

T DL B By A rSES v

then washed 6 times with NMP and the coupling protocol was repeated. This was

=

el

subjected to 5 additional deprotection/coupling cycles as described above in order to
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Conpound of SEQ I D NO 158. [00225] A different

fragnment coupling procedure for the synthesis of the
waogozneetind of SEQ I D NO 158 fol | owed the metPOOUS2006/020332

described in Scheme | OB. The synthesis was perforned

manually in an 8 ml reactor starting with 0.1182 ¢
cc&rﬁplété thmbmbg/ ofoh@8&imad.e)X.af sequence. The Fmoc-amino acids

ki S A e

?ﬁ'ﬁ&ﬁ) .- MEPRY.OIE ?Iﬁb%f(@)-tmr(fmﬁ anﬂﬁ@ndfﬁ@l‘y QHO Winally, the

omt resin were the sane as those descri bed above.

péjatailyl:msm was W@ﬁeagﬂ@ﬁés‘fﬁh MR REAM- oThafmog-praedigh
cirsphlimgn GEr B wRded Bis 463, DR bR AR thesizer
%%ﬂ:f& of REN- Jlﬂfetl%ﬁofﬂlﬁﬁtd@/ﬁlchwn\é@ﬁ?@@ﬂ@)x TBe Msirxwds

and r enoval the Fnoc group, a solution of
viaklgedsi ﬂmeshmhrDMFmddbmtd&tedwmgl torysaaetsy Witlkd ) Mxaa9

L L S e R S R

g’ceﬁgﬁg (Pl Bd Rt dMonl G 045N AGS DAFIRH0 ) BREDIC (4.0 eq.),

| peptidyl-resin and the m xture was
traasferudth thereattibn MesselgnaniiaBy amtaltpvwglstowggpl@ dor 2 hy2Thgmesin

Wzlegs?gl/s%dz }Zﬁ? ﬁ%ﬁﬂ% gﬁfg g)‘i glg%é@xﬁg: fr gMin ngr%;'\)/llrogectlon %f the
P%xgdc X&?W&éséﬁﬂ)%r the%@%@&secroubﬁné I dcLo8 Y@ 0/8d-Po] AT Bvas

the filtrates were collected and
cdlipledvad fdllvat Emdc-f[(ﬂ) OFMGFBm]iOékQ 41' hqa) we$ setivated\pyrsabsequent
renoved in va

aﬂdﬂw oo BT e PREE s fytuled Wit I HE Ll o dhBFBrc
%SSOEJ ﬁnws'tﬁngfgrrgcﬁt%schg }eacﬂ-(gﬂ Pesi@SndHkIly heDalRsved to

ove, except that the gradient used was 25
&iuple 18151 YsoTkensinBrisimed withiNMPodter dgprotriction e‘éthaE mpc

fl f 15 nm/ 0.1% TFA
en EmocsL GG s apered Sneddivs Rerraing Wi,
agmﬂg fflgltdﬁﬁ %%'2 G o \gng-l(PgSEggll\/%f%q Ocﬂmit&%_ %fﬁ%b I\Elﬁlg gO venhYand

]SI@MM@?to&h@f@aﬁmmséﬁc Fhereoupling 0GR H6) Wik elleyed tocosiuple for 18

was eHowmdonanA d_CheniTech Mde
lsynThﬁerﬁlzéYaSmS%d SOAMP o1t BROC e Wy IO S asdesgyibed for

ze%l Q pélg[%ge C"{I%%miegf f/ delp%tgaﬁfn cﬁmléjﬁeﬂtﬁs, kwWas pdif&tmed

Rer'a I on/coupling repetitive cycle used
isCHesérﬁ%d id Exﬁih@tb\l\i %mwﬂniﬁpd\basprmraftublm usmg @m:adlent of

h 0
é_vg"s/qﬂ? F&/)i\ge(ﬁﬁ\l An 0. l:g/o Tﬁéd)g/ﬁprp gp?nd/ %b %W %‘@ g, Pile actlons
%%ah g 2 p‘h‘rig@wg%g ﬁ.locﬁed( arécpl hﬁizéd % BieldD Pme\W¥%

upl |ng Step (see€
ﬁ@bw«/}r) ofthe EdfpovasitgSEQ D W®: i20x 1 min.

EXAMPLE 21
Synthesis of the Compound of SEQ ID NO: 151
[00215]  The synthesis was initiated on an Advanced ChemTech Model 90
Synthesizer in a 50 ml reactor starting with 2.67 g (0.56 mmole/g, 1.5 mmole) of
Sieber Amide resin. The general deprotection/coupling repetitive cycle used for the

stepwise assembly was as follows:
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8. DCMmvashes 4x 15 mx 1 min. 9. Kaiser N nhydrin test
or cl eavage/ deprotection with HPLC and mass 25

waep@etizks anal yses. [002271 The Fnpc group WasPCEIE0861020332

fromthe Sieber Amide resin using steps 1 to 5 above.
N- a- Fnoc- 4- ( 2- Met hyl phenyl) 3-pyridylalanine HO salt
(1. 0977 gDMFWshrim)R‘é XHyBTP (1.0972 g, 2.11 mol e)

and t dr 8 nmol e) were

di ss %rfﬁ%ﬁ %@ ﬂﬁiﬁﬁ%fé&%(%?’éégﬁ“g 6. 23 ol e)

was é\ﬁded 300, Betifie 30 DMT 08,204k £5 was. then added to
the resin. The coupling m xture was vortexed for 16

hours4 TheDMé&swashem3 xt20ank elinvint h 10% aceti ¢ anhydri de
(1 washed with DCM (6 x

P%Vl M ‘;ﬂﬁ%ﬁ g?)ngidx?ﬁll acuo for 6 hours. -103

V\D 2096/ 12@&&,%159{%@%@{‘,@20332 Yield: 1.6816 g. An
Fnoc determ nation test gave a substitution of 0.48

ol €7.gr a@MﬂwashymméumlmSmmnu nued with 0.8602 g
(0. 41 mo of r i n. de |
a sol %“ orﬁ%ﬁer,{ﬂl 'ﬂf’cteftl_c)r %Ia etgf eg{o %tlobyﬁ {hﬁﬁfb a8 mass

Sgapc@aqggal es0. 524 mole), HOBt (0.0796 g, 0.520 nmol e)

DI'C {0.0647 g, 0.513 5 mole) in DVWF (8 m) was
Wo2EG t dThe Fenocasoup wasiretivyedifivtmuthe Sighsr Annd@@é@ ystng staps 1

9 ibpae ﬁrqc Sioni Tug v ieben ) Fomiour A8 Ay o et 5P Bmole)
gil%éﬁ%o ? 4307 '}hﬁofl:ggﬁd HO‘%%Q?‘@@' C1 Qﬁ'rgm()fé‘)twé?é‘ﬁié&olved in

s coupled ' for 45 mn.
NMPHQS ﬂI@%hd (tl‘}, s’b&ﬁﬁmgyas]th&ﬂadﬂ&d kedhe aexin RIIOWed. by366 adﬁltlon of
4 mol e) i %.) (6 The sane cgQ gy
@M&%ﬁ%g 9.5 r%@li’t) earhwpwp lﬂgguﬁ‘f%%weﬁ Yorfsxed fion L @&Hr%e e
4
%QE%%OEBQ ed g)“lljltﬁi/ Wﬁr eon?ne 6(18 ])41%1\2/14(1 X Solm% 4X ?r(r)rglms)) washed

Rith@CNVIE8 ixrp0dapx dtreigt)iand dribl in vacuo for overmght An Fmoc
a- Fnoc- a- met hyl - 2-f | yor o- L- Phenyl ala i ne é,g

GetamanatieoI a5t Sak s SURHREn 8P 456 THO0le BT g Bp oSt wes

%gnt]-%g&'w%h 3&&;%@3)%3268% q:&%f’\x%gé f]ersgrsde%r&g&lon a solution

QﬁNE@Fﬁbe(EPB1ﬂ‘@ aEEAROMR)LOH Y0 yB £l 1 Iheok),HCTB (0.78 g, 1.9
(1.6413 g, 4.14 mmole) was coupled for 16 hours usin
mcthMPdf ng) wanpddedito the regyfollgwad hy theadgduiogaf LIEA

108 2l QR alt R R Rt 6y 1 AL Moing witn

4 I&l!\ﬁ’trﬁﬁh}ﬁﬁﬁ ‘telst s B@gatﬂ%e FolldQudsdephrectidsdMhygsin, N-o-

I Ttered off and the solvents were renoved in a
Fpred--napartid heid Brelsitylumstend® 648 755 dl Memimiote) vasiconpled for 48 hrs

SO e ol A O 5 PSR o o

SR B A P S8 bl Ao Lo 25

HnﬁolEW@s cdupRelFar 16 Bods using 8:546 MmAmtvaFc(am ﬁ ImID,gS 3
step, followed by N a-Fnoc-L- gl utam ¢ acid

astel) 0l BIED-96 1L, 64 i) T DTOHS LR AL a0, couple N-o-

N Bbtaraornr 558 halreruer Pt (Y

Mt%ﬁﬂom 'a@m@@-@t th@yf—@-rﬂ;igpozL@herlﬁanﬂgQ@ 83 gl 086 mmole) in

. Fi nal
- FAGHE HOAtrin DMF ﬁ 4 ki 1587 minode) (Wis 386éet 9, theresih fottowed by DIC

\%18.824 %? iJ I7 ?ndmglg)r m]]gl\/H? (%.5 mﬁ, and coupling was allowed to proceed for 4

O
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descri bed for the N-a-Fnoc-Ot-butyl-L-Threonine
coupling to the N a-Fnoc- a-

woredohgt2792s f | uor o- L- Phenyl al ani ne. A depr ot ect eRCPER10061620332

sanple rel eased fromthe peptidyl-resin as described
above showed sone uncoupl ed peptide by Ms. The Fnoc 30
hgtssu pxm$esnmdnpa¢tbgmnemea€dn®n@-t-m¢3tldr-TMnmn d4.0Tm 12.50
washes, a solution

PROKSHPHBIOR Bszw élala&aﬁﬂﬂtlag of §:546 34 HPAtin PMF (25 mL,
@éff)/r%éf}f@ SIS L b R mmct O TN it 107

at@ic dhytiody 5. DMEE2@ ﬁﬁ_t) ifole} hesi andwashedaw e DMF (4x 2001). The
(4 x10mM x 1 mn. A Kai ser nlphg‘g%estmﬁa led
Eﬁ@g?asrpvmwasrﬁ@q\ie%@tnﬁ SHACAIERG (L-4bei v4 was couple

fgrggd l%)as g%%hﬁi%\‘ﬁ? tﬁg 1“%9% }S't %Ig*’n-lrd:c"# I-A %ﬁ@%&ﬁ B-t-butyl ester

delitd Qa8 |folldv%ﬂtH§Qﬂ'IO§FﬁfoEJL-§lutﬁnuc 50163{Gt|fbut§|1fbeteﬁ onto gexd75
trates were left to stand for an additional 2 hours

namORTln fhmsamwnagn@o néepmtnoatoif éhe nentidlaesn ($03phBiRole) WS

cfwseot%’a‘t’% ot PRg S b Gy L Pl (Mo Hpsgipes

i
B SRR B kb

(p@@innﬁiﬂe) RDMF\@$ npir FinkBy, byp-0¥-4phuitat)inidazdbtlastiesicid(39.8
th rocedures described 10

amai)aepHA DY (é%,ﬁ}quSmgmgfl\)/le S molgl\/é (%f9 12&5 %vas added to a
;{?5{ é&?%{ggfé 1&?%@?6‘.3 %@S%{%%f?ﬁfo% ?%g%lpgg SfDIEA (17.4 L, 0.10

A 8]A fiEh eoﬁ@dlﬂlg)ﬂir ﬁge Bolneame v@a@hnhgsmth KhEP, ttltaecouphng was
synthesis of N (neth onycarbonyl y)%gucm m de

repeaed e dsseripdiaboyenstaflopiesl tpracss Ause] Lhe regipdhound
S R SR TG 0 PO 172 e et o
kD 19kks BDTFAMISMMQ@B@ U@ 1mnmedd1)aﬂ"¢ie ceBbisd giltrates were
(0.624 nol) of neth chl or of or n fglcgrﬁ]l A tl d
ccglcgptgm@@rm Hero 1§ 4 ag(98%0) @ ﬁﬂld(e e § Wag dissolve
) n%liﬂéél é?gg F&t&ﬁ%‘ﬁ'&! @%.tﬁr Sitfie SBRtiod Mas IRAPLEAD W TSina [Cl 8(2),

e reactron mxture was stirred

9?&@11] FhepyRehek Qo250 xRI.2 mAf 1L.Br Th cbluntrhweas eiaﬂeﬂmlﬁga
urry was fil tered and the solids were washed wi
Freiticpl 001 7% taS§ Yo THwerntiB iy spheeniAover AhBrintecpt @rﬂﬂéﬁ‘ fate of 15

R caRrioa B ThA Belac kSRR d AT A ipecl) The

ﬁﬁ&deG @nthii®h & gﬁbd@&pw@tpoaﬁed b ophilizya tagise 4rmng of
84-86 C, 79. 82% yi el d

Compound of SEQ ID 'NO:151.

EXAMPLE 22
Synthesis of (S)-3-(N-1-Trityl-imidazol-4-yl)-2-hydroxypropanoic acid
(L-B-(N-1-Trityl)imidazolelactic acid)
[00217] The following Scheme 22 describes the synthesis of (S)-3-(N-1-Trityl-
imidazol-4-yl)-2-hydroxypropanoic acid:
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WD 2006/ 127948 PCT/ US2006/ 020332 EXAMPLE 26 Synt hesi s
of
W@ Ro&i2P48 1- (2, 4-di ni t rophenyl ) -i m dazol - 4- yl ) PRF/I8100¢/020332
propi oni c acid
[a- Met hyl -p-[1-(2, 4-di ni trophenyl)-im dazol - 4-yl ] propi
onic acid, Inp] 5 1-TosyPehet®2hydroxynet hyl i m dazol e
[ 00230] The foll owi ng procedure was adaptged from Agr.
Bi ol . Chemg, 38 (5) 97 1099, . 1974H0Td\ g LK [
of Na203B_¢&, ¢ ﬁ ol e) in water &Q
added 4- (ﬁyrd{oxyﬂet '
0. 02 nol e, )yMbon co el e pytiregebtabiirin, a §
p-t ol uenesul fonyl chloride (4.58 g, 0.024
ethyl 10 acetate (30 nl) was added dro
(WA ¢ (BeprBHmHIGO SaO T SPGB0 O T g SRghmole)
ir f T, aﬁggkrmr e
o v B L e e e e
5 Pgﬁ&n&@&i@ﬁtﬂl’eﬁh Q0 Iy viNas2@ded (lﬁier s@fingl JThe flagk wes bqatsd in
and then saturated NaCl (1 x 20 %]V The et
a:aoéfcaﬁmﬁ&@%‘tq iﬁé’éiéfa4hﬁ;iu€9r1 ﬁlegwb‘fen efl tg gL s on
acti vat.ed char mL
aFiR%RRd ‘B&’efrfffl ea‘f’?s agjd?‘%g%u hglté‘ﬁf:eé |°¥?§te§9 : g%meﬁte]éo
SV EAE nliRABYREs Gired fbﬂ)etb@uﬁm miees. rEsd lémﬂtahtesg:dnd a3

crystallize. Fresh eth acet at e was adde
cobetebyufiltation, v\@a;shmbwﬁ%dvamrt(ﬁ xa Ora ﬂ@ﬁ!i‘nwd]b tlli Cg‘?iltﬂa@é‘ 10

o0 0GRk P P R SLUEITAL T e e

coll ected, washed with ethyl acetate (5 nL) and then
et hyl et her (10 nmL), and dried |n vacuo to a constant
20 weight of 3.59 g. EXAMPLE2

SR B SR g

vvas d| Ss0} C X hé®yiimidazoleladticsa
added tri eét‘ﬁd(lL o ﬂ{ aiZIﬁgfgng‘Qymﬁrg?lei)‘z dr opwi sc?s

15 [0oZA9]t eThe nf@uameg Sél[drneowﬁe@bsuybqﬁrtb@wné@sﬁdﬁ (8 %ﬁNdf—(Z 4
t h | 15 t
noRhseD DB e At S s Rna I B r s atur e and

nonitored by LC/MS for four days. The chl orof orm was
renoved by reduced pressure and the residue was

di ssolved in ethyl acetat®ched®23). The organic | ayer
was washed successively with 0.1 M sodi ug

bi car bonape, water and then saturated lym 30
chl orll'lfé/"\@hl 1 x 40 each. Ade or gani € Iaye was
treated ¥ act i \a @ NP rcoa—and™nagnes)) NCat e

si mul t anedwaly ang i hen filter¥§*through a @Nl te pad.
The sol vent was reaned by reduced pressure and the
20 093]t ank)- B&$Hdﬁﬁdam§4-@’l)s$hydteﬂypmpanoic0®1d monohydrate (0.8971

o s ALl ks
g\p&qﬂ%amnegﬁ 9564 %:Bel ﬁ]?lll(ﬂ?t \9&6%%%13@ {da I’dﬁn& by flakE Rovered

roo terrper ur e crysta S were
GothlaBEhRdm RASRE dtitbd dvethight yTheebdiremn(Iﬂlxﬁlr&@/asrﬁ)telad @nd the

dried in vacuo overnight to yield

solvent was removed under redgced press%llre. The o11y 1‘681(%.16 was triturated with
25  diisopropyl ether (2 x 20 mL) and was then dissolved in chloroform (20 mL) and re-

evaporated from chloroform and AcCN. Addition of DCM (60 mL) produced a

precipitate, which was stirred at RT after adding more DCM (30 mL). The solid
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Met hyl - a- car bonet hoxy- a- net hyl - (3-4-(1-tosyl i m dazol e)
-propionate [00232] The foll ow ng procedure was

w@amptizt4d r om Synt heti ¢ Conmruni cations,  19( 7830T/US2006/020332

1157-1165, 1989. A solution of

1-Tosyl - 4(5) - acet oxynet hyl i m dazole (0.3516 1.
prothedt eas @nbeaédravashed wish REVRER 5Qmel) mdidzied iy vaqtocpvemlght

acetonitrile (2 m) was added to a
Vgl rr%@g@%%g%n5|on of powdered KOH (0.1694 g, 3.0
mmol e) and tetrabutyl ammoni um brom de (0.0496 g, 0.15

mole) in acetonitrile (1 m). The reacti on was
conplete after 40 nins EX4AMRBLE24i ned by HPLC

anal ysis. The reac n m xt ur o et hyl
et her (100 %I‘)theﬁ‘ﬂ’ G"P‘RPBB‘EF?@EQWW and t he
sol vents were renoved by evaporation under reduced

pressure. The residual 15 oil was dissolved in 30 m
Mxfthed hyIFlagnteat couplihg/@shesesdidand 108) NaHCOB (1 x 15

d d
(0HR1k of b miless peav g mar P Lt el s ien
0t1'§96 526 gkﬁlﬂﬁ&eﬁg b, 1\4@1%‘11151% bf sleb@f AM@&ieGeahOThé folloadhiioycles

ays to yield O. g.
mfd\;naeuw fe(move therFoiee (g‘rcelp;frqmpﬂ@rrﬁ@nam d [00233]

Met h acar th 3-4-(1-tosylimdazol e
- pr oér onatDé\’I &g %m?érggm 3 ( d :

l e) was dissolved in 2

m  of met Q@Z%lgeﬁﬁnémﬁM@aﬁxéquQShlﬁsm of 1.0 N

NaOH and th action was allowed to stir overnight.
Af t en3. pur i20epipeddingyn DMEebaani x &5 BELE, t he product

bt ai ned b t 1366 di ssol ved 25
it h6 m IOVERBe REGHERAAa cq 81 100 C for 5
([P4F | R-GrhRoe- %W%&ggﬁ&{ﬁ%&%@yﬁuﬁﬁeml <l (90849 8 0.11

cap ition of 2
600k ALd PYBOP (61066 A, teminidhe) vedre §50lged nrDth(d unlg., This

%ﬂﬁmggfaééﬁ&dd%%ﬁéﬁéxrﬁe?é rest StpeaRn (EPAm A3
S0 PSR e A VASNRALEE YO R ghuuriu Bier

was' e ‘ed W |ent of 0% to 30 60%
a‘ﬂdlﬂCMF(A/)d\&?ﬁE % 0 n@in}. %Hléﬁaé%ma\tae treated wiB01 0% lacﬂ’t@sanhyzh‘eie in

fractions - 107 WO 2006/1273? P%;{ESZO ﬁgs &
REM @stpbhdvqaiglghb weshedsviis DM, (§ 22 ﬁ%mg Fit WaeFao tor
01%5 elil 93558 S”Qn' POk AGfhtioh e ¥R Bib¥Bufbn of 0.35

ARy @ﬁin- (B0g3Lg (202D linol tafalpdvesinl Wasmised zothe sextistapr opi o
nic acid 5 [002341 To a sol ution of

[gﬂm]hy [Fo[lgwing deptrigasion obHegPeRueing dhephaye 638 hio 4 2
114

T A AR S S T
@fboo%zﬁg dloeshhﬁ&le)F HPDRNALIVE7(L) 0033 Ingoled inl FHIFNTTOhY ) was

he reaction m xture was vortexed
mddedm gietrcsxﬁhé.ﬂhmmm foe ko hewrs, the aeptidytaernyas washed with

d I
ot R e B BB Mgl e
Bla%@ve FoMR By lgﬂvﬂith@if]j@l\@ RAkRdsi M& HRALG 1 eghymm in
aliquots of" 1.5 and 0.5 nL each. The product was

mmze]d Wittetpeatidereaiti was traatedowith bifBoyeagetior TFA/ MeCN i n

196TFA/ ver 40 es. _The
é@iﬂfﬁl&%ﬁm’ Hgaﬂteg" & %739 (Qﬁtlén{-rﬁ‘r}g)t%?sl)h %{hﬁ gﬁ]téart%sdw%rﬁt
VOISt aARH e En@ttafdlilif Jacuo to a residue which was triturated with diisopropyl
ether and centrifuged to yield a solid product. This was washed with diisopropyl ether
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in a Savant SpeedVacTM overni ght. Additional product
was recovered by dissolving 15 the water-insol uble
weewda2product in DMBO, foll owed by preparati VRCHPEIG06620332
descri bed above. The conbi ned fractions produced 31 ngy
of pure product after ophi | i zati on. (?
aiBY ditidveini vecw totgiee ©OXbe ﬁ%élpﬂﬁ@e} ﬁhmdspepilévwaﬁ élSi@ge n

06 BIEA in THFL1 i) s FoBlSHARD 2 ous A ABPRYPY - et hy!

PR MoRiBCndth 1ys§@em$ &ebdnatetrbén (RDESEHL0.211 mmole
Xaa2- Xaal 1- pept i eber resin as described bel g
A[r@@ﬁﬁﬁ’{ec‘h@o]@g@s] uThecmsujfbeads were removed and washed with O 2% DIEA

i B 5y S bartl Qe SRREI A g Rlondiat dretin vacuo. To

s %ulﬂ%}es{dﬁe GrhB dddbd DsoR@Ron2sT themlieshain pﬁbtéd@dN( o 0360
nmmoles) in 1 nL of NVP/ DCM 1) wa

nﬁlﬂﬁémés@aﬁmﬂ Xpal X @AP-meppeide(hes ﬁtﬂ( (1035 mmels). tﬁ@%? ﬁ5y47

R G e e e

?s%ltaﬁjtes%ﬁﬁ R&s 'Veﬂgﬁ%rmjeﬁn ABR s610R| rbigvaas vaddopited

rocee for ours he peptidyl-resin was
mﬁ&i’tgiemﬁndﬁww\/ﬁeattélbwﬁﬁ)@ﬂﬁ trBsoprapyssilane o triflyprppcetirciddrnl)

L

IodY 1594 Sebdni@s hidBaided TWe pH
%B@?&f@%&ﬁg‘%6’%/@%21718?1{313%5@2006/ HAS Ly eRIIBITIb I was

adjusiiFo (-.55withnhdetit acidl ’Iﬂms sotationawdsd dadedtomtaon/Eunn I8N 5

élgbéheé@%ﬁp%hcxobm 2t X7 152 ?@giﬁ% &elgoﬁtgin %@7 u't%{\;vﬁ‘}b
%‘%ﬁ?ﬁ%‘% oh! ) {568k soﬂ%%t Bl cLVEf 80 FEnEY & aOR)v BAE 6£11 ARGmin.

vortexed Yor anot hr. The TFA m xture was
THREGR AL 0aRs TFANN dvaade Sdiweac Bt 0.150TEA i ASCM. H‘mfr@(dldesj

to 4 5 n of MIBE. After 1 hr t pr.eci pit duct
coatnining a@@teemowt W@rﬁ Peoierhand lgep hwéstﬂ&ﬁv a’iﬁ% g

grl ed t.0 9 of crude product. This vvas
P?Lfngoo by prepara ‘ive HPLC as follows: the crude

vfemis dC e gy\%ﬁefﬂns ﬁ@gngag oaﬁgléngﬁpreeéch?ﬂe fon the sgznthl@ble nbthenex

n 1 5 5 m an n

agmgﬂmcff AT R TFY Srtomudtrameton doseabrd o iie TOF- b
% TEA/ f

ng 1S vs(lﬁslp\é\ﬁl dar}é% ua@%uma 8 %ﬁllr%hc%%tsaﬁegé @h®. lﬂ 82130.47

&hﬁﬁé/g aNEs6 RN SioTNIG-Hrhsc- st Methyyhedyly-5- mﬂlylawnghmeber
'yophtlized to give 26.7 ng of 97.5% pure peptide,

R gereaini prepacts asadeseaitied epulier i1 hisBrgmple. Theecys NS%flstOJ_rsmOVG

00237] The_di astereoneric tur :
e SAAEENT FOmNBCIP LR BBt e B Tl o Gt R e
Vi Fhd Hesidh

Ty 0%42@“15%?@‘&%%%..@6’:‘8%%? 5/0.5 at aio

déscribad atose. nEolld&vmgsesmmtrhmHﬁwbbﬂ Q%a@e@@alﬁwdn%m DCM (2

m nutes. |soner 1 ec n 36
L o mbrohRd, PGV Hasherane 08! SS0RD B0 SEROUL ol Hid s

fgf QL ? SHGOR A Bh09ndia %E@Ect@d N%ﬁ@th%ﬂ?éd@%yl Xaal-Xaa9 9-mer
oncen {ed to about

peptide (0.1347 g, 0.084 mmole), HOBt (O 0130 g, 0 085 mmole) and DIC (0.0118 g,

0.94 mmole) in DCM (0.1 mL) and DMF (0.45 mL) was added to the deprotected

dipeptidyl-resin and the mixture was vortexed for 4.5 hours. The resin was washed
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with water/MeCN (4:1) and the solution was
| yophilized. |soner B was processed in the sane
woraiveae7948The resul tant resi dues were convert edP@DUIH86/020332
salts by preparative HPLC. Each peptide vvas inj ect ed
into a Phenomenex Luna C18(2) 5 m 100 x 21.
witlo DIV ahBCM (4 28 mlsk rigfn?al i amb@apn deatad @ﬂﬁh Er% spomopylglane,

50% 9
O O A P o AL B B S nd
an%eg%g st foFM8 rhindek.] PRS sacaéﬁt@weter@mbhed ﬂle@bn@ ghnd the
product were pool ed, frozen and hilized to giv

re§ul@ntmpsidie pltmatade&mlt}pémqu@yl g‘qumgq'ZO @ vield thegerade pept1de as

a &{gjlré: S§ %ig l{lfgsvaﬁgbrtl 3s CEF Q% gli(%lvg %ﬁgel%ﬁ El{%@é%?r%dlent used
wap 2y ‘%&Q 3§Q’}% QL i B REFentA2RR61 0@ @ddides dth flavbrage 3f BEQ

Xaa3 Xaad4 Xaab Xaab6 Xaa7 Xaa8 Xaa9 XaalO
m}(mlﬂ. Sbizent! D 0N TFA . watbr; Bolgert B (1 3l gy 4cCl. $hp

2
fr@ctl 0[('q 2 API!I\}/EI}EI nﬂé aglpzlEe grl Oﬁgrtpzﬁ%‘%%’r I 1%& g}j% Eﬁj(l%e&‘ E) Qve ?%/Elg_geof the
Céng]g%mﬂ)@(gﬁgmqggl )Phenyl al anin e-NH2 3. H Ai b
e(2- T SDBip(2-0Bu) 4-(2" Fluoro)
yrldyI)PEh((agyl _artl gnl n e-N2 4 HADEGT
e 4- (4" F
Mgsshodi Bt )SW@W? s‘r)aﬁ?'?fm &‘“ﬁlﬁﬁ‘wﬁ H( Al bFEu 0(3Ir $)
[doz%ic\j’é '@&1 éilfcﬁ{r?edoge)nﬁdx(aﬂcefth@ﬁvach Model 90
yl ny a

pyri e-NH2 6. HAbEGT
SimthedvierPhe 6 -ml'i’eef:étdb s&ripn(lgwnhﬂt"rﬁﬂgl@ minpde/g.4L. §Smmole) of

g 2;9 1251(% qgtre;%gy lﬂ%@ @%ﬁér?ﬁ%h@q % nlﬁ% rﬁﬂ%t}l?we)cyéle u'sf!edafop the
BRI R FLAgspyr! Y o ari e o HAb € 0T
Fl uorp) mEINBxwakiphenid ot 8 1dninal ani ne
2. 20% piperidine in DMF 1 x 15 ml x 5 min.
20% piperidine in DMF 1 x 15 ml x 15 min.
DMF washes 4 x 15 ml x 1 min.
NMP washes 4 x 15 ml x 1 min.

3

4

5

6. Coupling step (see below).

7 DMEF washes 4 x 15 ml x 1 min.

8 DCM washes 4 x 15 ml x 1 min.

9 Kaiser Ninhydrin test or cleavage/deprotection with HPLC and mass
spectral analyses.
[00227] The Fmoc group was removed from the Sieber Amide resin using steps 1
to 5 above. N-0-Fmoc-4-(2-Methylphenyl)-3-pyridylalanine HCl salt (1.0977 g, 2.13
mmole), PyBOP (1.0972 g, 2.11 mmole) and HOBt monohydrate (0.3228 g, 2.11
mmole) were dissolved in DMF (8 ml). DIEA (0.8052 g, 6.23 mmole) was added to
the solution, which was then added to the resin. The coupling mixture was vortexed

for 16 hours. The resin was treated with 10% acetic anhydride in DCM (1 x 15 mL x
60 mins.), washed with DCM (6 x 15 ml x 1 min.) and dried in vacuo for 6 hours.
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9. HAIb EGT L-a-Me-Phe(2- T S DBip(2'-Et-4"-0w)

4-(2' - Met hyl phenyl) - Fl uoro) 3-pyridylal ani ne- NH2 10.
wWoR0sh2B4G T L-a-Me- T S D Bip(2' -Et-4"-0ve) PCT/US2006/020332

4-(2' - Met hyl phenyl ) - Phe(2,6-di- 3-pyridylal ani ne-

Fl uoro) NH2 11. Des- Aib EGT L-a-Me-Phe(2-. T S D
Y151qa(1384 &1g- 4An Oy detemnatmtngtlg@ﬁ%ﬁwl)shw of B4%or o)

mgo !g:mg%/ 2’[%' an! ’qigs1§j%§s c%twegwgmwg é&’@%l%’) 3t Bm. T
F(ﬁlﬂ)%(l%g % gi depﬁoteéffo'ndy brhi@dH W—d:bFﬁloEJ(EPB@(Z NeR4 ’lGH)JEDH
L-a-Me-Phe(2- T S D 4-(2'-ethyl 6)
(039668 rgf gﬁﬂgmﬁe)}ﬁQB’c (I0GB6 ) 0.530 ayale) m[ﬁlg (010647 g, 0.513
Lnhe-
EIiE S iy B s et S nEin s Bt Ry 16

y J r
f%¥ D N e G e T 54

Fcﬁldmghe@ibtehﬁbﬂ pf/ihi easin), ]I\btx@meaﬁLsmrtrceac t-butyl efteIA b
EGT La-Me- T S D Bi Cﬁ % g é
(OFGf(7 2, é%mlngig) F¥p8 ¥ 5]% 6‘H8 us[gt\%gﬁ)%‘t 01893 g, 1.24 mmole)

g S N 0 o o

% eétSd withAN 8- Fméz-0 ﬂ=b1ﬂyM-SeﬁnS(O)1750 g, 1.24 mmole) and N-
|p(2 Boa -OVe) 4-(3 Phe(2,6

a@no@@zwgtplhbﬁwm (OROUbBO)-24 ﬁénq@ Afigg resiy ggproteetignyN-

orfiaen Byment beay P PReangr L 3 hE gt o Misgumled for
1§ ligs R%gmmg %Qhé(dz %drﬂxfno&@taha Iljmlxou@yzig] 0827 mmole) in

DNVBNDCH (& 1) (6 ). Mefidrhrei@ deﬁo@cgrr)]li I‘t?‘@ggllngg(g—g% Threonine
(FI&Q 1(32g, 4'\./%‘ m?lnl_(l)zle) vl;elsuc%{lgled 901’ 1g‘$1(:"0r1]11’sI I?Slll‘?g 2 soelutlon of 0.5 M HOAt in
DMF (8.3 mL, 4.15 mmole) and DIC (0.5240 g, 4.15 mmole). After DMF and DCM
washes, 3 mg of wet resin was treated with 1 ml of TFA/TIS/water (96:2:2) for 1.5
hours. The resin was filtered off and the solvents were removed in a speed-vac. The
residue was dissolved in 2 ml of water/acetonitrile (1:1). HPLC and MS analyses
showed no uncoupled peptide. The Fmoc group was removed, and N-Fmoc-Glycine
(0.3691 g, 1.24 mmole) was coupled for 1 hr as described for the previous N-o-Fmoc-
L-Aspartic acid B-t-butyl ester coupling step, followed by N—oc—Fmoc-L—glutamié acid
y-t-butyl ester (0.5297 g, 1.24 mmole) in the same manner. N-o-Fmoc-o-methyl-L-
proline (0.2902 g, 0.83 mmole) was then coupled for 3.5 hours using HOBt (0.1271 g,
0.83 mmole) and DIC (0.1042 g, 0.83 mmole) in DMF/DCM 1:1 (6 ml). Finally, N-
o-Fmoc-N-im-trityl-L-Histidine (2.5564 g, 4.13 mmole) was coupled for 12 hours as
described for the N-0-Fmoc-O-t-butyl-L-Threonine coupling to the N-o-Fmoc-0t-
methyl-2-fluoro-L-Phenylalanine. A deprotected peptide sample released from the
peptidyl-resin as described above showed some uncoupled peptide by MS. The Fmoc

group was manually removed and, after DMF and DCM washes, a solution of N-

(methyloxycarbonyloxy)succinimide (0.2163 g, 1.25 mmole) in DCM (6 mL) was
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- 110 WD 2006/ 127948 PCT/ US2006/ 020332 JhA Aaal Aaa2
Xaa3 Aaa4 Aaab Aaa6 Xaa7 Xaa8 Xaa9 XaalO Xmu-NH2 I D

W(N_m06227.948—| Alb EGT L-a-Me- T S D 4-[ (4" - Me- 6PETINEI0086020332
Bi p(2'-Me)-NH2 Phe(2,6-di- pyri dyI ] phenyl aI ani ne

Fluoro 23. HAIb EGT L-a-M D Bi
addedPhm] the Grigfiure fvag x_[cp;{;q:g@ﬂ if@d&),hqupqq el hq:ge@gg% resin was Was% )W1th
H2. 24
OB 1R i “aishl Bl B SRR 5 O
mé&%ogyc@rﬂénﬁ—éeﬁﬁtﬁg&f)%mdﬂ—ﬁsﬁi vRisfeatedbt it TF QKBS /water

Qindline)- Fluoro NH2 26. HAIb EGT
(96:222)NE:0 RS (Fax 1 oTmButespfqdloved by two adgligipnal treatments with 5 mL

caoh Thoe prapsd Bt SR a3 oy Bty Bafs st RT.

(El Qc&'ﬂ%mﬁ%ﬁm 1ﬁ| V@bﬁb 6 abott 4mi athyBoRitieq 2vas BdGeddiropwise to
I p(2 1&16 Fl uor o) OWe) pyr.i dyI ny.l
dlaﬂﬁ!hether (&B{ﬁﬂ) Wh anmgo e@espl@ngasoﬂ;@_vmq;éegec gd gr;gﬁra%on,

E 2 E
wayled HEDKE 4B X R o B Bl S PA01 Qs
cﬁ’d%&épudgt This \@@ﬁurﬂ'reﬁ?b ﬂf’ép«’i%tﬁ): HBL@ thg plegydedhren dascribed
. Des- é - a- Me-
uﬂl\/l(eﬂlodeﬁtht_y‘dh,tsrﬁmymgleS 4- (2 - Met hyl phenyl) NH2-
Phe( 2, 6-di - pyridyl al anine 3-pyridylalanine- H's
Fluoro) NH2 32. HAIb EGT L-a-Me-Phe(2- T S D 4-(5-

Bi p(2' - Me)-NH2 Fl uoro) EXAMPIRE 3%n IaI anine 33. HAD
EGTL-a-Me-Phe(2- T SD4-[3-(2'- p(2' - Me)-NH2

Fl uor o) O\MBythesisiyf Iﬂf(mwlaxmrboméoxyz)suqql €EGT

L- a- Me- Phe( 2- oro

ui nol i ne henl% gi‘iﬁ?‘?wrggl}dlpf%ﬁ ngl\@'l-f%%l}%_ Phe(2- T
[&)ﬁSf" (fhe foﬁb@ﬁ?g sdRhieNd%iescribes the synthesis of N-
(methyloxycarbonyloxy) succinimide [2,5-(dioxopyrrolidin-1-yl) methyl carbonate]:

Scheme 24
(o] o]
a EtsN/THF 0
o /U\O/CH3 + N-OH - N—O—<
O0—CH;
0 (o}

[00229] To a stirred solution of 64.61 g (0.561 mol) of N-hydroxysuccinimide and
58.95 g (0.624 mol) of methyl chloroformate in THF (900 mL) at -5 °C under argon
was added 82.6 mL (0.593 mol) of triethylamine at a rate such that the temperature
remained below +3 °C. The reaction mixture was stirred and allowed to warm to RT.
After 15 h, the resulting slurry was filtered and the solids were washed with THF (100
mL). The filtrate was evaporated under reduced pressure to give a white solid.
Reorystallization from EtOAc/hexanes (2:1, 150 mL) provided the desired product as
white crystals, mp 84-86 °C, 79.4 g, 82% yield.
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Fluoro) id 1 hen lalanine 36. HAIb EGT

L-a-Me-Phe(2- T S D 4-[4'-(3",5 - Bip(2'-M)-N2
wo-bwenzp4gli met hyl i soxazol e) ] phen ylal ani ne 37PCHUS3006/@0332

GT L-a-Me-Phe(2- T S DBip(2'- Et 4'-0Owve) 4-(2 Fluoro)

Ab E G NB Pho( o ENAMESRRE 5 Bt Oy
Sgg& TS R -5 3 4K 'h%ﬁgﬂﬂﬁ}.?@ég 331 Bg&@éﬁﬂgpﬁpnm acid

Popis 4
a0, e B ey

4 (2' Met hyI phenyl) 3- pyrl dyl aI anl ne- NH2 41. HAb E
l-cia Me- é‘ﬁ y;{ (5 p(2'-
'2!:0(52 (ﬁ/);bﬁ%"ﬁﬁ thyfmidpzole o) - 3. pyr| dyl al ani ne- NH2 42.
[()X‘z?@b 5“9 fMFovh ?&eﬁ’ﬁ%(v%rs aﬁa@e@fr@hﬂ& . BRSL- @herﬁl\/hg (5),
enyl )- Fluoro) 3-pyridy al anl ne- 4
1®97Al¢99|,:_199'4'l' ’][oaasd\mﬁm}ﬁaZQO’S(am Bi, (O@m £ mw@ye()dfo mlL) was

adderiepltadrorprai ke Riygpiona @2 EXI(DRERY. Jofchymotet

oo 0 R B 0w o

aRETL (SPADPHOLARRA dr@RGsXaver daRiniarrivda F hx zeasting gyxture
wéggﬁ wéea a t% sé? 9 s aalo 'él% Ial}iéf%\lg%re:\fg??l\{%ed i3d n%r@%&yﬁac@ta{e was
2BRE( B0 G - T Sighhid phaleARkGashbd Wath® INWRNa2CO3 (2 x 20 mL),
water (1 x 20 mL) and then saturated NaCl (1 x 20 mL). The ethyl acetate was treated
with 2 g of MgSO4 and 1 g of activated charcoal for 10 minutes. The solids were
removed by filtration through a celite pad and the solvent removed on a rotavap. The
residue began to crystallize. Fresh ethyl acetate was added (10 mL) and the solution
was warmed with a heat gun to redissolve the solids. The product crystallized
overnight at room temperature. The crystalline material 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

[00231] 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 chloroform was removed by reduced pressure and the
residue was dissolved in ethyl acetate (60 ml). The organic layer was washed
successively with 0.1 M sodium bicarbonate, water and then saturated sodium
chloride, all 1 x 40 ml each. The organic layer was treated with activated charcoal
and magnesium sulfate simultaneously and then filtered through a celite pad. The

solvent was removed by reduced pressure and the resultant residue was dissolved in
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46. HAlb EGT L-a-Me- T S D Bip(2',4' -di-0Ow)

4- (2" - Met hyl phenyl) - Phe(2, 6-di - 3-pyridyl al ani ne-
wo-bwenzp4NH2 47. HAib EGT L-a-Me- T S D 4- (BCF/US2006/020332

4-(2' - Met hyl phenyl )- Phe(2,6-di- pyridyl) phenyl al ani ne

Wgrrgft{t;lgaﬁletzil:e?(? (IQ gﬁ)—. |\TE:|I }lilp}?qr %1}1@% x?a?s %@Q@%@%ﬁ ml of (%eﬁ%i ether.
Tlfqy R&U&P/O )V%h %r% lala Ilﬂ%?e é %h{j%ti@n%géﬁﬁeraﬁéj ofife dNtald Qere

cofieéied ~WMahby lvith anyiyl ethRh el 216 ntl) andBdyindrinopbwl ewermight to yield
éuoro NH2 50. H bE%XTLaDI\/b Phe(Z(WTSD © a
1.8 p(2' -F) 4-(2'-Methyl phenyl)- Fluoro)

3-pyridylalanine- NH2 51. HAIb EGT L-a-Me- T S D

4-[3 -(2'-Cl-6"- 4-(2'-Methyl phenyl)- Phe(2,6-di-
MU SRR Bl R o QiipraamleEproplorto e

a -

[00282] - beytblpdveing mocsdursuvg(szdampc}ﬂmsymh@(%c@naﬁmﬂcaﬁons

LB ATERS gob! oLl R BpSedipboietEmTustP
CEb QRN %ﬁélsa%ﬁég}%(ng&h%ﬁamr{ate&o@4w g 1.0 mmole) in

aeHbtcglﬁtgﬂa/ez llnwvgdseidgid:c) to aﬁtmd@)ls;@nplyn |0§)91>‘&11<‘é?ﬂ KOR(H16%=2, 3.0
Irgpcﬁ@sandgetri&u opﬂgt l%rogn@? {OZ% 9r%|t hyilg:}%ﬁx Z1rﬁﬁ§tommle (1
eoregﬁloln"\’ﬁ cka 1& dftdr- -’-@'rhﬁls ak cﬁte@mned by HPLC analysis. The
et phenyl 4- 3'- Phe(2 [

réé);ﬁblﬂﬁgﬂig&gvﬁs@opyﬂdl m@zqths)l prﬁ@n {109 mh, ﬁlltffr%ﬂ’é?ughr?ecehmpad
I

agd the &Ob{eﬁgﬁl"bq?% FFgPi‘K)Wé lg'}s’ﬁymﬂ&%tl%‘wr}%g Teﬁfl%nﬁfpﬁ%% Th%@s)idual
ﬁ“\f’aﬁlﬁgﬂeg@%@/ﬁﬂ off etﬁyl%céfa@@ande&mwh@m)d ) MBNaHCO3 (1 x 15

6-di - pyridyl al ani ne
nidh; 3hpyatedWaChlienys ml) ﬁidub‘red)ovleaMgSQAngle 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.

a-Methyl-B-4-imidazole propionic acid

[00233] Methyl-a-carbomethoxy—a—methyl—B-4-(1-tosylimidazole)—propionate4
(0.186 g, 0.5 mmole) was dissolved in 2 ml of methanol. To this was added 1.5 ml of
1.0 N NaOH and the reaction was allowed to stir overnight. After purification by
preparative HPLC, the product obtained by lyophilization (0.1366 g) was dissolved
with 5 ml of 1.0 N NaOH and heated at 100 °C for 2 hours in a 16 x 100 mm screw-
cap tube sealed with a PTFE lined cap, followed by addition of 2 ml of concentrated
HC1 and heating at 145° C for 6 hours. The desired decarboxylated product was
formed. The entire solution was filtered and loaded onto a YMC G-340-10P ODS 50
x 20 mm preparative HPLC column. The product was eluted with a gradient of 0% to
60% 0.1% TFA/MeCN in 0.1% TFA/water over 60 minutes. The fractions
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59. HAIb EGT L-a-Me- T S D 4-(2'-ethyl phen

' ' ' _ yl)-3-

4-[3"-(2'-CN-6" Phe(2, 6-di- pyridylalanine )

wokjopseiods/| | phenyl al  Fl uoro) ani ne- NH2 2 60.PHI/BE0&020332
GTL-a-Me- TSD4-[3-(4- Bip(2-0)-NH

Phe( 2, 6-di - | | al
coppspordiae 1o L1 4o wmnqut%; I%Ft)ﬂee F}édl% ﬁv%rre] @og{eé trr(gfn%.ng ésopﬁﬂged
to PQ{e%é $f ro'éfﬁ%/gy” dyl ] phenyl al anin Fluoro e 62. H
é}hg(zr%gd : o) oyt vl ohenel &l anin NBFl dora) & b
' ri | al
HAleGTLap?\//b yl ] phenyl al anin NH2 Fl uoro) e 63.

u—Mﬂh%—ﬁ%(%‘i mﬂphmﬂlimﬂﬂpl'ﬁvgfﬁwlpﬂwaﬂc%enyI al ani n
A or Os)g,lu%ﬂl Ofﬁﬁlé[ﬁhﬁ%& o ﬁ{%gloﬁc%c% (%rd?@s o 41114

h
nr%l'f)'?e(sg §o<auﬁn @ﬁ:arb'dntﬁb 0. 5613 g 075 ﬁmmlaj 118\21@?62{[ 21131 Ms 04)

NH2 Phe(2, 6-di- M ri d h
wid e soluion of 24  Sbruprabenrae (09523 BT Snidle) o MecN

(W"W%@W D
m@g ée Heex Q20332 REQsMaa hvaXaadisxelad] Kol Xdattexatiered and

X-9 X-10 Xaall NH2 1D No. 67. HADb E
lobdét dte a'PhSndimeheﬁc (4ina ﬂﬂSGZ) ngg) 00x 2 B2 g’ prepargive a%gjc

cg\{]uggél %V(?‘Ia]E@.g% 1yJ§r]ax§:P @g 1?' & I e@ro&?&ggglutfg%gxﬂi
B 11.2o§0°}%', 5 38% Pbx,'ﬂmbmdrahﬁm%emmmﬂo)vaﬂmmmmn (The

69.  HAIb EGT L-a-Me- T S

frédctidnd colvespondialyty 135 t@il 4.6 2hinivies thgma)d.leqbﬁ@(ezp(@lqﬂ and dried

ridyl ] phen IaI ani
in g Sava¥1t égeed ac™ overnqghtN'jgddl:uonali px)oduct was recovered by dissolving

the water-insoluble crude product in DMSO, followed by preparative HPLC as
described above. The combined fractions produced 31 mg of pure product after

lyophilization.

EXAMPLE 27

Synthesis of the Compounds SEQ ID NOs: 137 and 138
[00235] (R,S)-3—(1-(2,4-dinitrophenyl)—imidazol—4-y1)-2—methy1propionic acid was
coupled to the relevant Xaar-Xaa11-peptidyl-Sieber resin as described below.
[00236] To a solution of (R,S)-3-(1-(2,4-dinitrophenyl)—imidazol-4-y1)—2-
methylpropionic acid (0.0267 g, 0.083 mmoles), 6-C1-HOBt (0.0151 g, 0.089
mmoles) and HCTU (0.0360 g, 0.087 mmoles) in 1 mL of NMP/DCM (3:1) was
added DIEA (0.0315 g, 0.244 mmole); the solution was briefly vortexed and then
added to the relevant Fmoc deprotected Xam-Xaa11-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%
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70. HAIb EGT L-a-Me- TS D4-[(4-M-6"-0OW)-3

4-(2' - Met hyl phenyl ) - Phe(2,6-di- pyridyl]phenyl al ani ne
w@2yn2tyd al ani ne- Fluoro NH2 71. H Aib E G T RCHUM®O6/T20332

S DBip(2-Et) 4-(2 -ethyl phenyl)-3- Phe(2,6-di-

t%%fh%' 18 @Mﬁ‘@'%{\'g{%)f}g{% 7 ny%%ﬁ%@gngm4xﬁ.§mLx
IMakd)y Inaexpe i e wys tlka traauaa WIQIWMMMEPIS FBaor@)) (1 mL)
ni ne NH2 HADbEGTL-a- M-

fBr pQ min E@d ﬁltm@j,zb jl" he fifteptesyyqre ggﬂgciedmﬁ@(@n@y Hertexed for another

e cgﬁgalﬂ‘err@%h if f sy & 3ful 0.5l and added to 4

HAUiof MT]BE) FAH’%BY'h@U@ redi Qttéﬂ'j?rodﬂ& wadd chiléetdd &n’mfu ation,
L-a- Me-Phe(2- T S DrpBI glng -Et-4'-O0we) @ s

4-
WShgd @I)d thsn doirg Jgive 883 baef cyade arediich e"fh(tur»lzfag perifigd by p

AepRsT s AP Eren ey Sy DBy oo R o3
PherofeRP{ dna €183 5 )254)‘){ 3) m®n) dolu#e 8id eluted using a linear
di net hyl phenyl ) - 3- lalanine-NH2 78. HAIb EGT

dradiedteirh @026 to150% D18 BPFAMEEN4n 0dVe TFA/Y¢ter ovehHBmunat a

I
B2 | MRS AL e Y, TR ©
@n%ﬁlﬂgﬂ?_é &L@g_g@ ﬁ%ﬁg?&%ieh ané'gbglﬂl%h% E?l% ne:7 f 805%pure
peptid' - et hyl -4' - Fluoro) net hoxy) phenyl )] - 3- d

l al anine-NH2 81. L ~3 Alb EG T Ira-Me-Phe(2- T S D
Bip(2'-Et-4"-0MWe) 4-(2'-Methyl phenyl)- Imdaz Fluoro)

?regﬁéi'bt‘i%lh@eﬂ gﬂ'ﬁr‘ﬁéc u?lﬂcuggn gtk fife gepitidte ;I Aib E |G T

[DORFT]) t I’ih“her@ldtsaﬁrenmmpeptlde ;mxtllre (-10 mg) wa-s (d?s-sglvsd l1Jno o)
MeCN/MeOH. The solution was loaded onto a Chirobiotic V 2.2 x 50 cm, 5 um
column and eluted with MeCN/MeOH/N(CH2CH3)3/CH3COOH: 65/35/0.5/0.5 at 20
ml/min. Isomer A was collected between 29 and 35 minutes. Isomer B was
collected between 36 and 44 min. A second run was 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 Wére 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 of purified peptide Isomer A and 4.9 mg of purified peptide

Isomer B.

EXAMPLE 28
[00238] Exemplary 11-mer peptides are set forth in Table 3.
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NH2 83. HA b EGT L-a-Me-Phe(2- TS D
Bip(2'-Et-4"-0Owve) 2-[(5-(3" Fluoro)

wokwhox¥phenyl ] thie nylal anine-NH2 84. H A BCEUS006/020332
Ira-Me-Phe(2- T SDBip(2-Et-4"-0w) 2-[(5-(3",5"-di
Fl uoro) Met hyl )phenyl]thien lalanine-NH2 85. HA b E
GT L-a-Me-Phe(2- T S DBip(2-Et-41-0w)
2-[(5-(3'-C1,5' Fluoro) F)pfsbyB]thienylalan ine-NH

!_I /\| [ T I _m Dhaé‘_ S D, BI r\/ 2! E’l‘ /N ﬂ\/g\
%%Q;EXM‘ FI|tBr |07 F@c)ﬁfoﬂbxypher%ﬁ Xoad .%bﬁ’i‘)dyl al ani ngeNip
o/. a1 AllAp HEG ¢ Ur a{iMevielPhil 41 |s S[0Y Pipldde) - EU - 4 lgVE)
4- (2' - Mt hyI , 15" - Flirero) Fliuorno) Jhe hyl)-3- d pyridyl)Phenylalanin
al-anind 143 \r\oqpn/ v/ ég rlgcognnlogo&ﬂ&
m 2-Me~ b 3
% aal aa2 %aeg ,aaﬁ %%‘a Xaab %(a%f %ag\&aag p%@{;hglylalm
Xaal NH2 1D N 88] HA Db E GIT at Me- Phe(2- Tle8uD
Bi p(2' - Bt 45- afte)|" 412" PEuof o) | f'Ibp B@ﬁo@?g}bhenyl )4-(2d DPhenylalanin
3- pyri dyl al fanijned| NKZ*B9. H|Ai b E[G I L-a- Me- Phe[Sgm T ‘
& D[Bi p((&h - [Et -|¢" -[OVED18-Peel- K UGT 0D BiBjppyMd dyT al am@e-
NH2 | 90.| H A B E|G F™rPa- Me{Phe(2] T|S D _ [prssDPhenytaanin
: P =R 1 A\ A1/ A =l [\ ) ! [HAY ©-INth
DI Pl - Bhisg HE™ YYE)IT F i dMe-PhdV TF Us Vi Tl RPERSTTY T )= Ofa- (4L
| al ani ne- NH2 [91.| Hphbh) E G| T L-aiMe he( 2- T S [PridylPhenylalanin
Bi p{2" - Et - 'E_ avey 44(2' - l\lgf h%zl 4" Fl ugr n\h Z—NHz
1T e ip| y- 0- -
Bl udf 0) p‘ﬁ ny!| )- 3 d Mﬁ&h. ne- N2 (B2 p?\grﬁf BIE-G Egyl)Phenylalanin
L- a1 Me- RPhe(R- [T $ D|Bi |o(2' -Et) [4-(2 thyI pheny |leNH,
Fl ugt o) |8t pyri(@yl[&l grfpebe@NFR (O3 (D H4A -Bivighe@)-F  |Bip(2-Me)-NH,
L aldt Dharly T < N ) 1 rLa- he W\ 4o \PYTigylajanine
& ATVET DA UE™ [& r ViR pre 11 T TS T 1DV J4-[(ZEhft4- Bip(2’-Me)-NH;
Fluoro) methoxy)phenyl]-3-
pyridylalanine
9 |H Aib [E |G |T [L-o-MePhe2- |T |[S |D |Bip(2’-Et-4-OMe) 4-(2’Mefhylphenyl)-
Fluoro) 3-pyridylalanine-
NH,
10. H Aib |E G (T L-o-Me- T S D |Bip(2’-Et-4’-OMe) 4-(2°-Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-
Fluoro) NH,
11. Des- |Aib |[E G (T L-a-Me-Phe(2- |T S D  [Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
NH,- Fluoro) 3-pyridylalanine-
His NHz
12. |Des- |Aib |E |G |T  |L-o-Me- T |S |D |Bip(2-Et-4-OMe) 4-(2°Methylphenyl)-
NH,- Phe(2,6-di- 3-pyridylalanine-
His Fluoro) NH;
13. H Ab [E |G [T |[L-aMePhe2 |T |S |D |4-(2-ethylphenyl)-3-  |4-(2’-Methylphenyl)-
Fluoro) pyridylalanine 3-pyridylalanine-
NH,
14. H Aib |E G (T L-o-Me- T S D [4-(2’-ethylphenyl)-3- 4-(2’-Methyiphenyl)-
Phe(2,6-di- pyridylalanine 3-pyridylalanine-
Fluoro) NH,
15, |# Ab |E |G |T |L-o-MePhe@- |T |S |D - |Bip(2’-Et-4-OMe) 4-[3-(4-
Fluoro) Methyl)pyridyl)lphe
nylalanine-NH,
16. [H Ab [E |G |T |L-o-Me- T S D  |Bip(2’-Et-4’-OMe) 4-3-(4-
Phe(2,6-di- Methyl)pyridyl)Iphe
Fluoro) nylalanine-NH,
17. H Aib |E G |T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’~-OMe) 4-(3-
Fluoro) Pyridazyl)phenylalan
ine-NH»
18. |H Ab [E |G [T |L-aMe- T |S |D |Bip(2’-Et-4-OMe) 4-(3-
Phe(2,6-di- Pyridazyl)phenylalan
Fluoro) ine-NH»
19. |H Aib [E |G |T |L-o-Me-Phe(2- |T S D |Bip(2’-Et-4’-OMe) 4-[3-(4-Me,6-
Fluoro) OMe)pyridyl)]
phenylalanine-NH,
20. [H Aib [E |G |T |L-o-Me- T S D  4-[3-(4-Methyl)pyridyl)] |Bip(2’-Me)-NH,
Phe(2,6-di- phenylalanine
Fluoro)
2. |H Aib [E |G [T |L-o-MePhe(2- [T |S |D [|4[(4*Me-6-OMe)3- |Bip(2’-Me)-NH;
Fluoro) pyridyl]phenylalanine
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Fl uoro) Trifl uoromet hoxyphe

nyl ) - 3-

wa2qod/12Bkgior o) Tri fl uor onet hoxyphe
| al anine-NH2 95. HA b E GT L-a-Me-Phe(2- T S D

"d | al ani ne-
94. HAIb EGT L-a-Me-Phe(2- T S D Bi p(2'

“Et-4'

NH2
- Owvk)

nyl ) -3- d PCT/US2006/020332

8i,plg, - ELMMCM? Amﬁ ADYTT Oy T BL ARG, RLHOT 0 NHZ— 190,
N | E G T L-a-[MedPhe(2- T S|D Bip(2' FEt-4" - O\Ve)
2 (B - MEEhYE, (@ [IFl {loaG)  Chifor ) p[eniyiey385-0yes- —[Bipe-bie-Nes:
| al ani ne-NH2 |97 HIEHE G| T |- af MePPRETZ"F™s D
BipE = Me 45 - hVE)T 4iiledic- VET Ty T Bhemy | Bpeisoon))  |=
3-pyridyl allaniine{ NHE2s98. H Alb E G T L-a- Me- Phg(!BPyrigonyliphe
s OPHRtg e I‘G\"ﬂum% (B TR T (2-Et-4-OMe) nya(?mn?-Nl}'b)
.. ip(2’- -OMe; ip(8-Quinoline)-
Tri 1Hruor ongt hy?phen Fudd)) - 3- pyr i dy| al ani ne- NA2 96, A
A D[FE GlAb LE a-Wb-Phtifa% PEEQS[D B p(02’ [BRC-EF-OBNE) |Bip(-Quinoline)-
%( n' F! HoF np!ﬁ Qn\) | ) ] ){linrzn = 3 pyﬁ d i 2 —
~eMe: - - 1p(Ge oline)-
Tool" H K" [E & 7|1 & Bhe(™- T B OB p - AV}
- (3 FHlaxor|p) {ari[f ] m&m&tzh yi plsenp y B)p62@t4’-0Me) Bip(S-Quinoline>-
Py iy 31: ni-ne- | NH! uemjp T,A“i Js EDG . | :\4 %/h)p. e
. ' €| ip(2 -Ei-4°-
& plBi p(¥ -’I:Et.-ﬁ - ;f(% 5 Ch{*or pphg ﬁ(}ﬁ)“- Efuor@ﬁe)pyndyl)phmyl
3- pyri dyl aljani|ne- N HAb EGT L-a- M- Phleni
3 DB p(# -|Et |2 a-w(egt Tt (Sor PphBRgHE¢-OEPuor 3@-) -
3-pyridyl allanijne{ NFZ°%03. H Alb E G T L-a- Me- Phig e ofas e
o D[BI p(ab -[ET -[d" {OME)o-ME-Phe@~ [T (8O (M) [Bip(2’-Et-4>-OMe) 4-(3-
| sopr opyl phenyl ) 13- F&Of?)al aninetNH2 [104. H A b Ep@iyjphenylalanin
N P~ N A Dl (1D - D™ L '5' =+ Ll - W N A [ D! Fe'NI:lZ., AY
50 pEE TARP\ET (¢ 1 Y IE&' Nl & TS T VR (FE etﬂylﬁleﬂy[)’3- a5 M dhylphenyl)-
di matsyll 1 sgxazol {4" {endpledar 3- pyr i dyl al pyiBemne 3-pyridylalanine-
His Fluoro) NH>
32. |H Ab |E |G |T |L-wMePhe( |T |S |D |4 Bip(2’-Me)-NH,
Fluoro) Quinoline)phenylalanine
33. H Aib [E G T L-o-Me-Phe(2- |T S D 4-[3-(2- Bip(2’-Me)-NH,
Fluoro) OMe)pyridyl]phenylalani
ne
34, |H Aib |[E |G |T |L-oMePhe(2- |T |S |D [46 Bip(2’-Me)-NH;
Fluoro) Quinoline)phenylalanine
35. |H Ab |[E |G |T |L-o-MePhe@- [T |S |D |4-(4- Bip(2°-Me)-NH,
Fluoro) pyridyl)phenylalanine
36. |H Aib [E |G |T |L-o-Me-Phe(2- (T S D |4[4-(3,5- Bip(2°-Me)-NH,
Fluoro) dimethylisoxazole)]phen
ylalanine
37. H Aib (B G T L-a-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(2-

Fluoro) trifluoromethylpheny
1)-3-pyridylalanine-
NH,

38, |H Ab |E |G |T |L-w-MePhe(2- |T |S |D |Bip(2’-Et-4’-OMe) 4-(2-methyl-5-

Fluoro) fluorophenyl)-3-
pyridylalanine-NH,

39. H Aib [E |G |T [|L-a-Me-Phe(2- [T S D |Bip(2’-Et-4’-OMe) 4-(4-

Fluoro) methanesulfonylphe
nyl)-3-
pyridylalanine-NHp

20. |H Aib |E |G |T |-oMePhe |T |S |D |Bip(2-Et-4’-OMe) 4-(2°-Methylphenyl)-
3-pyridylalanine-
NH;

41. |[H Aib |[E |G |T |L-o-Me-Phe(2- [T |[S D |Bip(2’-Et) 4-(2’-Methylphenyl)-

Fluoro) 3-pyridylalanine-
NH,

42, |H Aib |E |G |Nle |L-o-Me-Phe(2- (T S D  |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-

Fluoro) 3-pyridylalanine-
NH,

43, [H Aib [E (G |T |L-o-Me-Phe(2- |T S D  |Bip(2’-Et-4’-OMe) 4-[(2°-Cl, 4’-CF3)-

Fluoro) 3-
pyridyl]phenylalanin
e-NHz

44, [H Aib [E |G |T jL-o-Me- T S D |Bip(2’-Et-4’-OMe) 4-[3°(2’-CN-6’-

Phe(2,6-di- Me)pyridyljphenylal

Fluoro) anine-NH;
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NH2 105. HA b EGT L-a-Me-Phe(2- TS D

Bi

p(2’

“Et-4'

-Ove) 4-[(2

- Met hyl -

Fl uor o)

woreioboxyphenyl )-3- d | al anine-NH2 106. H Al bp&/G52006/020332

L-a-Me-Phe(2- T S D Bip(2' -Et-4'-Ow) 4-(4' Fluoro)
il uo OFTF,)LAL’] Qﬁg%’] Yyt g e N2 Ll
S jﬂa{l-NHp
ngwcb &F [oal bl Bhar2: st% Bup(i' t-4' - O\ve)
4- (& - Qalbofopleenfyl ) E-oMk-uor o spylpi dyh@LaNI ne- I}Jl—iszethylphenyl)-
114 WJ 2006/ L27948§11u15€q9r5)‘?1U82006/ 020332 SEQ Waal alanine-
sy Ay s AFA O Aehel 7 ’\dqlg day ﬂﬂ#@-d?—@@j I TR Melidiphenyl)-
No.| 108| Al b E G [fhees-a@- Mef Phie(2- T S D 3-pyridylalanine-
3—9@2' -Ft-4' - O\Me 4Fm°@ D\Ir dy| A g I:l HOFo6 ' d NH, 5
7. . ib e- 14-(2.-Methyiphenyl)-
Val i N2 (908, Hiden. E B TL-3- hgmﬁ;;,geg}%rmy R
Bip(2' -Et-4'-0w 4+*1(Io%‘) FI upr o) Met Hoxyphenyl ) - 3nH
4l aHani pé- NH2 (G 10, L b BTG [} LPa-ik : 2E)4°fhylpheny1)'
Bi p((2' - Ft-4'-Ov 4%{(&? d‘FI upro) Met h&?lggef‘%aé‘i‘“ﬁ- egy“dyla‘am
A1) tB3- Pkl a afrl neoMNHZ T[T, [sH Al OBik2’ 4de-1*-F) 4- (2’-Met11y1pheny1)—
L-ap Me-Phe(2- [T 5 DPBPRpE2' - Ft -4’ -IOVY) 4- (2" Fl ugpigydislnine
1 an Loath ool | o {Flugro Ai-he—INHA—1 1. At = [P
505 O OPRLPTRETYE i L‘dﬁ\d‘é‘?k@("z' il b ik AV T 1232 Methylphenyl)-
L-aF Me-Phe(2- [T 5 DrBkp( 2" - Et -4 -OVE) 4-(2' FI uQgs-@yidylalanine-
Met hoxyphenyl }-3¢ dl al aninet N 11 [l—(l,/a\imhl:(:z% - ;
I A P _ <y ' 3-(2’-Cl-6’ ~(2’-Methyiphenyl)-
ﬁ_ ar N'E Eﬁ!‘ﬁ’e EZ _Gr P DP@ gh- gt '_& - a\/b F3)pyridyllphenylalani 3-pyridylalanine-
4-1(3',p' -di - K uaroFlE@Joro) 2' | meft haxy) ph enyfl NH,
B- ppAr dwlibal AmniheiT NE2M14, H ASb [B GAHP-clhylgheniis: PHBip(Z-Cl)-FH,
S D Bip[2 {Et{4 qv@lorgdl(s met hy| phBAYFE Fl uor|o)
3- P T dyamatigniaresT | 1 AISD B Un-b-ekhyisheniVBs- PNIK@E -Cl4t-F)-NH,
S D Bip(2 -Et+{4' C]\/%?e(%;lpdl(Z' - f | por pphjeridylatinine
uoro
54, |H Ab |E |G |Nva [Lo-MePhe(- |T |S |D |Bip(2-Et-4’-OMe) 4-(2°-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH»
55. |H Ab |[E |G |T |L-a-Me- T IS |D |4-(2-ethylphenyl)-3-  |Bip(3’,5°-di-Me)-
Phe(2,6-di- pyridylalanine NH,
Fluoro)
56. |H Aib |[E |G |T |L-o-Me- T |S |D |4-(2-cthylphenyl)}-3-  |4-(2°3'-
Phe(2,6-di- pyridylalanine pyridazyl)phenylatan
Fluoro) ine-NH;
57. |H Ab |E |G [T |L--MePhe(2- [T |S |D |Bip(2-Et-4>-OMe) 4-(2°-ethylphenyl)-3-
Fluoro) pyridylalanine-NHj
58. |0 Ab |[E |G |T |L-o-Me- T |S |D |[4-(2-ethylphenyl)3-  |4-[3’-(2’-Cl-6"-
Phe(2,6-di- pyridylalanine CF3)pyridyljphenyla
Fluoro) lanine-NH,
59. |H Ab |[E |G |T |L-oMe- T |S |D [|4-(2-ethylphenyl)-3-  |4-[3'~(2’-CN-6"-
Phe(2,6-di- pyridylalanine Me)pyridyl]phenylal
Fluoro) anine-NHz
60. |H Ab |[E |G |T |L-o-Me- T |[S |D [|[4[3-(- Bip(2’-C1)-NH;,
Phe(2,6-di- Me)pyridyljphenylalanin
Fluoro) [
6l. |H Ab [E |G |T [L-o-Me- T |S D |4-[3-(4- Bip(3’-Cl-4’-F)-NH,
Phe(2,6-di- Me)pyridyl]phenylalanin
Fluoro) e
62. H Aib (E G T L-o-Me- T S D 4-[3°-(4’- Bip(3’,5°-di-Me)-
Phe(2,6-di- Me)pyridyl]phenylalanin |NH2
Fluoro) €
63. |H Aib |E |G |T |L-o-Me- T S D |4-[3-(4- Bip(2’-Me-4’-OMe)-
Phe(2,6-di- Me)pyridyljphenylalanin [NH»
Fluoro) e
64. H Aib {E G T L-o-Me- T S D 4-[3°-(4’- Bip(2’-Me-3°-F)-
Phe(2,6-di- Me)pyridyllphenylalanin [NH>
Fluoro) e
65. |H Ab [E |G |T [L-o-Me- T S D |43-(4- Bip(2’-F)-NH,
Phe(2,6-di- Me)pyridyl]phenylalanin
Fluoro) e
66. IH Ab |E |G |T [L-o-Me- T S D 4-[(4-Me-6>-OMe)-3-  |Bip(2’-CI)-NH,
Phe(2,6-di- pyridyl]phenylalanine
Fluoro)
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Fl uoro) 3-pyridylalanine- NH2 116. HA b E G T La- Me-
T SDBip(2-Et-4"-0w) 4-(2'-fluorophenyl) -

Wb@6/220481i - 3-pyridyl al ani ne- Fluoro NH2 117.PEA/B8190&020332
GTL-a-Me- TSDBip(2-Et-4"-0w) 4-(3 - Phe(2,6-di-

Met-ho Xaph%n -2z, 1kl UoTO) ' -
SEQ dXui | Xoa T Ry LI, 1 T ne- NHZ Il.gNeH
D 0\5 a)T EG le{-a Ve- Phe( 2- TS%FBi p(2' -Et-4'_-O\e)

67. 4 Z -|Met jayl Joh mylgf-Mdve BT udy 0)P 3 14d¢ e “&l%nuﬁf"‘"ﬁ?r"&@-

NHZ2 119. H N G [BpeC ,6_-dé_|vE_Pr ?,_ P ).'llp alanine

PNy j-MRoMel1- U (D)
4

0]

e
Rilnf D! —+ A4 AN uorp). , AR "

68. DN UZ [Ab [ET G Balid - VBT NYS

3-|lpyrildyl al ani ne- ﬁhED)&dl-NI—E Al

S

r

/e

12( yn'd}zllp exglplanipe [P Dphenylalanin
_Lla- Mo Phe(2n TLH o2l el e o {egplange >;g(;‘{>1’*‘4
9.1._ v . D V&[4 -Me-6>-OMe)-3- _|Bip(2’-Me-4’-OMe)-
a-[fi2' - It ffy| ?heﬁ)” ﬁle(z Al udr o) 3-M1jpﬂwla ranifme- Pro
NH2 121. H (B)-@a- [Fuwfo T L-la - Phe )
70.BI p( 2' At {4 CO\/E;) Eh ¥IC-4 (2‘F _ IB-_l L‘g[f, e}; -(1)1;116) -3- ;r-(Z’—.lzl/Ieltk{ylphenyl)-
o . enylalanine - alanine-
lyb,t h')ﬁ phenyl -ar P 1 (ro - 3- pyrij dyl alja rI]De_Y ]@%ﬂ yH
1A E el |6 i}-WF- bef{Z- T | DsBIlp( zBlp(Eﬁ\‘) 4' - Q\/E) 4-(2’-ethylphenyl)-3-
(§)-4-(2'{ Fluoyo)PMetfiyl phenyl )|- a- pyridylalanine-NE,
—MeL3—plei-dytol-ai-nEL PR3 sH 16 S rB@E G T L-[aaMBaybhen)
: . -0t : - - hylphenyl)-
s B Bi pl2/- E{- 4| - Qep.s4- (2] - Met hyl phelm}jpbfr)dyl]p%hla 3_pyridylalanine-
Phe(2, 6-dil- R-pyri 1'03nl ani n_ prB uwfwap
73 _ AR E i - |8 1p( B4 ~(d*p -
E]_ 2,a CE ISJ T CL i[‘ N he(2 le D BI p( 2 - E1 E phenylalanine-NHz
P- FI- t hyl pheny! Jrmor Phe(R, 6-dil- 3- pyri dyl | anl ne-
741 a-Me}PY{e 1Ty |S Bip(2’-Ei-f ARAM
D :_gji (:WE% E[Hz&lVé Sfriual«':g;i €9) fa- € B T°R¢ £ NE¥Phe( inotleRenylaten
AN |...p Lo L -u\-,\ -(3 VE' Fl UOI‘O) ine-NHp
SIVETHTOXYATEEY g~ & The-phéce! @l afsi Ng- BRC-ELP6MeoH (Bp3-@- E
GT L-a-Mg- T S|D Bupg2' - E{-4]-Qve)| 4- (3" Me- [Methooipyrdvlphe
ph 3( 9, B- d! = ] t !""X nhonad ) 2 D o =1 nylalanine-NHz
76 al%ni ) ib Al -L';’a'-Nre!PlXetzl - [sF T T el Adalobe) 4-phenyl-3-
Fluoro) pyridylalanine-NHp
77. H Aib |E G T 1-0-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(3°,5-
Fluoro) dimethylphenyl)-3-
pyridylalanine-NH>
78. |H Aib [E |G [T |L-e-Me-Phe(2- (T S D |Bip(2’-Et-4’-OMe) 4-[(3’~chloro-4’-
Fluoro) fluoro)phenyl}-3-
pyridylalanine-NHp
79. H Aib [E G T L-a-Me-Phe(2- (T S D Bip(2’-Et-4’-OMe) 4-[(3°4°-
Fluoro) dimethoxy)phenyl]-
3-pyridylalanine-
NH
80. |H 25 B 1G |T |[LoMePhe |T |[S |[D |Bip(2-Et-4’-OMe) 4(2-ethyl-4'-
Fluoro) methoxy)phenyl)}-3-
pyridylalanine-NHp
81 |5 |Ab [E [G |T [|L-wMePhe(2 |T [S D |Bip(2’-Et-4"-OMe) 4-(2”-Methylphenyl)-
Imidaz Fluoro) 3-pyridylalanine-
ole- NH
lactyl
82. H Aib |E G T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 2-(5-0-
Fluoro) Tolyl)thienylalanine-
. NH,
83. [H Aib |[E |G |T [L-o-Me-Phe(2- |T S D |Bip(2’-Et-4-OMe) 2-[(5-(3>-
Fluoro) Methoxy)phenyl]thie
nylalanine-NH»
84. H Aib [E G T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 2-[(5-(3°,5’-di-
Fluoro) Methyl)phenyl]thien
ylalanine-NH»
85. |[H Aib [E |G |T [L-o-Me-Phe(2- [T |[S D |Bip(2’-Et-4’-OMe) 2-[(5-(3’-CL5’-
Fluoro) F)phenyljthienylalan
ine-NHp
8. [H Ab |E |G |T [L-o-Me-Phe(2- |T S D  |Bip(2’-Et-4’-OMe) 4-(3’-
Fluoro) Isopropoxyphenyl)-
3-pyridylalanine-
NH,
g87. |H Ab |E [G |T [L-o-Me-Phe(2- |T S D |Bip(2’-Et-4’-OMe) 4-(2°-Methyl,  5-
Fluoro) Fluoro)phenyl)-3-
pyridylalanine-NH»
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127. H (S)-a-

Bi p(

2|

-Et-4'

EGT L-a-Me-Phe(2- T SD

w@2qgn2eys al ani ne-

-Ove) 4-(2'

- Fl uor ophenyl ) Me- Fl uor o)

Pm NH2 128. H (S)-a- E G TPdF/uSI0R6/020332

T SDBip(2-Et-4"- (]Vle) 4-(2'-Fl uorophenyl) Me-
eé% I X, }a d a: antf - l)'(l UXa'a_gl Xalgll U) N2 -%a;l
%gg 12 4 15(2%/ J82006/ 020382" | SEJ"Xaal Xaa2 Xad3 Xaa4
¥aa apth Xaalc X@agLXaetheaplO|sXa@l 1jsipeiZ-4-DvdNo. |29, H
N E G T L-{a- Me- Pheff T S { D Bip|(2'|- Et-4'-QOve) |[lsopropcxsphenyl-
4- (R' - Met hyl phenyl )+ Me- Fl porp) B-pyridyl al ani n?éfgyndylalamm_
J 2
L) = NHAb Ak a [d3( oMeBhe® (B T[SL- [@- MBp®Plee{-BMe) T I3
Bi p(2' -Et-4'-0OVe) 4F® - Met hyl phepyl|) - Fl uor o) 3N§’Yndylalam“""
B wva—at el H NLID 401 £ )\ [
9y T 1T YUYt M@= TNk :Mb-%g'z- T 1R~ B [Bip>-Etl4’-OMe) 4-(4-
L- at I\/E‘- Phe(|2- |T & DFBdrq))(Z -Ft-4' - OVE‘ Methoxyphenyl)-3-
4- ( - Met h)l nhenyl ) or q) ;r "4 al ani id} e-NHz’
e[ 32Tt s)%al" E ?j’l"t@‘ vePPh é)( PR BB p (R
4- (R' - Et hyliphenyl) - | Me- Flupro) 3t pyri dvI al ani nejpyriBfagnine-NH,
RH2|FL33 [AtDEE - |§ S| alofle@<F [I- a[SVe[PPhEPREIT S D |+@-Methylpheny)-
Bip(2' - Et-4' - OVe] 4FP3”-Met hyl phepyl ) - NH2- Me- [ezroieenie
BUM 0) [aw %rlc:lynal MireHITS [ O pNHZip@'FH4-0eS- |-8)-- a-
E G T L{a-Ne- |T & DFB(2' - Et-4' - D\ve Tifluoromethoryphe
1 - n -y -
4- (P _-!\l/?t hyl phenyl){ NH2- Me- Phe(2, b-di - S lalanine-NE,
P T oyl gni@edT Alrs-MEPeHIMuors0) |pNABip¢'Fos-0MBS-  fid)-- a-
E G T L{a- Ne-Rhe(2- [fror§ D Bi p(R' - Et-4' - Owve) Trgl‘;"mmethoxwhe
- L h - nyl)-3-
ﬂ. (‘2 . F.l Iuolr op_ken) | ) NH2- M- | upro pyridylalanine-NH,
S PYH T OYAg @i [§e T HirsvRPReN 5360 DBse H-BoMa- |3 4gridylalanine-
L-aiMe-Phe(i2- T $ DFBrpd(2' -Ft-4' - O\ve) _4- (3" NH2- -
B udf o) [Net[RoxSphen) oy legheCHlls Br o[ d[BiPQIERIONE- NH @Methyl,
137] (R|- Aib|E G T|L"8 Me-Phe(2-|T 5 D Gy tmanine T
P pyridylalanine-NH,
Bl p(2" - Kb 4[E- T 4-L(l72\}le-Pmt hryl ;ﬁhe wl QBiP(ZH@MF‘DMPDr O |#-(2’-Methylphenyl)-
3-pyridyl aljanijne{  [Fwr) 3-pyridylalanine-
2
98. |H Aib |E |G |T |LoMePhe(- |T |S |D |Bip(2’-Bt-4-OMe) 4-(3’-
Fluoro) Trifluoromethyiphen
yl)-3-pyridylalanine-
NH,
9. [H Ab |[E |G |T |L-o-MePhe(2- [T |S |D |Bip(2’-Et-4-OMe) 4-(4*-Fluorophenyl)-
Fluoro) 3-pyridylalanine-
NH,
100. |H Aib |E G T L-o-Me-Phe(2- [T S D Bip(2’-Et-4’-OMe) 4-(2°-
Fluoro) Trifluoromethyliphen
yl)-3-pyridylalanine-
NH»
101. [H Ab |[E |G |T |L-oMePhe |T |S |D |Bip(2’-Et-4-OMe) 4-(2’-Chlorophenyl)-
Fluoro) 3-pyridylalanine-
NH,
102. [H Aib |E |G T L-a-Me-Phe(2- |T S D  [Bip(2’-Et-4’-OMe) 4~(3°-Chlorophenyl)-
Fluoro) ' 3-pyridylalanine-
NH,
103. |H Ab |E |G |T |L-o-MePhe- |T |S |D - |Bip(2’-Et-4>-OMe) 4-(4-
Fluoro) Isopropylphenyl)-3-
pyridylalanine-NH,
104. [H Aib |E G |T L-o-Me-Phe(2- |T S D Bip(2’-Et-4’-OMe) 4-(3°,5°-
Fluoro) dimethylisoxazol-4’-
yl)-3-pyridylalanine-
NH,
105. |H Ab |E |G T |LoMePhe2 |T |S |D |Bip2-Et-4-OMe) 4.[(2-Methyl 4’
Fluoro) methoxy)phenyl)-3-
pyridylalanine-NHy
106. |H Ab |E |G |T |L-o-MePhe(2- |T |S |D |Bip(2’-Et-4-OMe) 4-(4>-
Fluoro) Trifluoromethylphen
yl)-3-pyridylalanine-
NH,
107. |H Ab |E |G |T |L-o-MePhe2- [T |S |D |Bip(2’-Et-4>-OMe) 4-(4’-Chlorophenyl)-
Fluoro) 3-pyridylalanine-
NH,
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NH2  138.
Bi p(2'

-Et-4
w@2qgn2eys al ani ne-

(S)-Inmp Alb EGT L-a-Me-Phe(2- T S D
-Owve) 4-(2'-Methyl phenyl) Fluoro)

NH2 139. CH3O (S)-a- E G ACT/US2006/020332

L- a- Me- Phe( 2- TSDBlp(Z' Et-4' Owe)
4- (2" - hth%ﬁ@en -%‘E Hotret
SEQ ‘[X. 2 2 Keag NI
R v dyva e%m T8 NH %c%“c C&m(S) a- EGH1 "
1bs: drlve- AﬂL B GBI [D( AL-o-fadpudi--[OVH3  4b ( JBip(dVR4ROMeD h e iy Pyridyl)-3-
COHi s Phe( 2! 6-|Hicw) 3- pyirj dy| gl ani ne- Pro_Fl URdyjalanine-NH,
R 14%1b Bl N B Ej{“i“(?_ 5 Ne- RRe(FHA [0 s
Bip(2 -[Et-4"-0OMve) 4-(2 - Metlhyl[phgnyl|) CO Hi S Me-pyridylalanine-NH,
1K usr o) [AB- Py r [cdy|Tal [BmMpAkse2-(|D) -1S N FPEEFAMe) CHICP- N-
EGT L a M-| TS D82 -[Et-|4' -|OVH) S e
4- (|2' - Met hyl phenyl )|- CO Hi s| M8- Rhe(|2, 6-di - NH,
13- pyr | dydbalEanionelr (%}Me—ﬁle(moifo) SNHR | RbrEHABe) CH3H-2- heny)3
(S)haEGT _-a-ll\/\b 'PI’?}E(Z- T S PBIp(Z'-Et-4'-O\ g;fzﬂfmigylgm
(g -1 MY PI&ETNT ) 1o MR- ME- BT UDT OBip-Et4-OMe) 4-(2°-
3-pyridylalant nef HFfsoPro NH2 |144. CQH3 (S)-a- E |\BtixyphenyD-3-
1 HMb A;I F‘E pTea {2'1f T e A AR 6 Q'\thh?dlleb’nherpyf](i;w;l?ﬁmz
?)2- Vel P B 6l di [ {D)e/( TGyl Bl AR AEPCE S S 0 B e
NH2| 145, L4 (B)-g- E GT L-la-Me-Rhe(|2- T S D -pyndylalanine-
Bi_p({Z' ok %\'/E*r AL{x%I' PG yHRRERY: ( 2 5%‘5 NEG etton )
. ~t-Me- - L - % . -
H upr o) ["3- pyr i dy| al jgkbk i H s Pro NI-EPaE& 1%@_ 3:( Mylabfine.
GTL-arMeqd TISDBip(2 -Et-4'-OMe) |
ui(@f-N@Whyipﬁén¢|)§§g§8r®1I - [PhgPip? G44pMe) ;@f?ﬁmﬁgﬂ
3-pyridyl allaninet H ro Fl uofo)| NH2 147. H A lcNg1 "
lis. afVE- Five(&2- |[6T § D - - OVEB@E(BOND' - i@ -fluorophenyl)-
h _ |Phe(@,6- i - i 13-pyridylalanine-
F o) el phgny! - el i - fe s A b e
177, SV 1A (e~ 16 Ll &~ U™ 18~ [PVE[Bip(2’-Et-4’-OMe) 4-(3’-
4- (@' - Met hyl phenyl ) enebwior o) 3F pyri dyl al ani ne- I\#Iv@xoxyphenyl)%-
1491 H D Alla E G.T Fuwep M- Phe(R- [T 9 D pyridylalanine-NHa,
) . -0 AR T -Phef2- N ip(2° —4’-OM 4-(2’ Methylphenyl)-
B pf2' - %}4 - Ove 4-;;@%;‘-115& Hyl BheRyl [FP2EF1BYD) Spyridylalanne.
3- pyri dglaljanine NH,
119. |H N- |[E |G |T |L-aMePhe(2- [T [S. [D  [Bip(2-Et-4’-OMe) 4-(2>-Methylphenyl)-
Me- Fluoro) 3-pyridylalanine-
D)- NH.
Ala )

120. [H Srw-E |G |T |LwMePhe(2- [T |H |D |[Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
. Me- Fluoro) 3-pyridylalanine-
Pro NH;

121. |H Syo-[E |G |T |Lw-MePhe(2- [T |S [D [Bip(2’-Et-4’-OMe) (S)-4-(2-
Me- Fluoro) Methylphenyl)-o-
Pro Me-3-pyridylalanine-
NH,
122. [H Ab [E |G |T [L-oMePhe@- [T |S |D |Bip(2’-Bt-4-OMe) (S)4-(2-
Fluoro) Methylpheny!)-a-
Me-3-pyridylalanine-
NH>
123. [H S-o-[E |G [T |L-o-Me- T S |D [Bip2-Et-4-OMe) 4-(2’-Methylphenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH,
124. |H So-E |6 [T [LaMe- T |H |D [Bip(2-Et-4-OMe) 4-(2’-Methylphenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH,
125. [H (Sye-E |G |T |[L-oMePhe(2- [T [S |D [Bip(2’-Et-4’-OMe) 4-(3’-
Me- Fluoro) Methoxyphenyl)-3-
Pro pyridylalanine-NH,
126. |H Sre-E |6 |T |L-a-Me- T |[S |D [Bip(2-Et-4-OMe) 4-(3°-
Me- Phe(2,6-di- Methoxyphenyl)-3-
Pro Fluoro) pyridylalanine-NH,
127. |H (S-o-|E |G |T [L-o-MePhe2- [T [S |[D |Bip(2’-Et-4’-OMe) 4-(2’-Fluorophenyl)-
Me- Fluoro) 3-pyridylalanine-
Pro NH,
128. |H ®)-o-E |G |T |L-o-Me- T S D  |Bip(2’-Et-4’-OMe) 4-(2’-Fluorophenyl)-
Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH>
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NH2

Xaa2 Xaa3 Xaad4d Xaab Xaab Xaa7 Xaab Xaa9 XaalO
wXa@ga2M® 1D No. 150. HA b HGT L-a- M- Phe(RPeT/USEH06020332

116 WD 2006/ 127948 PCT/ US2006/ 020332 SEQ 1Xaal

Bip(2' -Et-4'-0wve) 4-(2'-Met hyI phenyl )- Fluoro)
S pyri d%ﬁa ANk nes Nj(—lz +54—t=
SEQ 1 4 Xans , )?a Xaa Xaalt Xaa1-NHz
HEN@Q_% R 5% B p( 2 *‘l‘ét |- 4 (2" - Methyl
1tlom|daz ~[EFT [GOT[D) [pReeBitcr -|B- QYT 1[0ly [BipOFt@-OMer 0 [4-(2"-Methylpheny)-
al gni ne LSH? acl 1 H®®) "L-(|3- |(S)-a{ EGT L-a- r{g?%iﬂ*’é‘me'
(2-| T 95 Bip(2'|- Et|- 4' - Ove)| 4-{(2'|-Méthyl | nidaz Ke-
ik Uar o) |aphenylc) - [3- gyi-Mesnte- [0l €5 Bp o [mdcapir@4eNH2 |4-(0° &Gthylpheny)-
153. L-(3- (9)-a- BT L-a-Mg-Phe (2- T HD 3,5 <dvlalomine
Bi p(2' -|Et - 4' - OH)| 4-{(2' - Met Wyl | Irfi daz Me- Fl uor o,
PNeRyT ) [P pyT jcdy[r  [Bh-marmeae-|NHAs ab e{pifra4-@e) |  146#:MethylphenyD-
L-p- (S)eaj E G T LFwsMe-Phe (2- |T $ D 3-pyridylalanine-
H oLl ' 1Y Al o MNe+ L 1 1 L | —l 2
?5’%;%4 O I ANl ST S A hoag, Ay FHUOT Ul Enyiphenyl-
phenyl )3- pyr| dy] |edoey Prol allani ne-l\f lac 1 ]Zﬁﬁudylalanine—
L- (13- Pl GIL 1LEa-IMe-Phe (2- [T H Bip(2' - Et . /4" |NHy ﬁf'f\/rt'hl
133. - T -Phe t-4; OM e henyl)-
B (e Nﬁiﬁ A 9 n dag Mﬁ & [dor () Bhe?ﬂfﬁi Mri dy yndym;’n‘:ne_”
ol elisD- al ani pe- NH2 lac] 1 1156. L-(3- N- EG
1B4 abie- e E( 21G TITS |Doe-Mg- ( 2' TEt|1S 4" DO\@;)(Z’-@L—%—(Z\%) Metlfe tMethylphenyl)—
I rrffdageMe- FI upr ofiepy fﬁ@nyl -3-pyridyl ol e- D AR
94 d !esﬂe-(sl)\llfkﬁl ACITL [Lavie-pHeddS[TF [65)|pa-|Bik’ B-4ToNiey a- NB@ FPR&ophenyl)-
(2-NF- HM Bi p( 2' | Et [Fifr) OH) Y- (2" -|Metlhyl  CO Hi s |}yddylelanine-
El ||§I¢Sn\ Pﬂh\ nly G\’ % p.}':ri A\#llll Tr 6 al Bni fﬁnz n()]\;fe':s NHZnO
L es- -0l ~=ME- - ) - = '
6%) gybtl' - ar NE‘FI? (%' T § D Bilp 2'-Et-4'- meyphenyl) 3-
is- l\/ tohy]| CO Hi Me- Fl borln) Iphanvl)-3- pyri yhdylalamne-NHz
137 ®)- |Aib |E |G |T |L-a-MePhe2- [T [S° [D [Bib(2"Et-4’-OMe) -(2’-Methylphenyl)-
Imp Fluoro) 3-pyridylalanine-
NH»
138. |(S)Imp|Aib [E |G |T |L-o-MePhe2- [T |S [D |Bip(2>-Et-4’-OMe) 4-(2°-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH,
139. |CH30-|(S)-o-|[E |G |T |L-o-MePhe(2- [T |S |D |Bip(2’-Et-4>-OMe) 4-(2°-Methylphenyl)-
CO-His |Me- Fluoro) 3-pyridylalanine-
Pro NH,
140. |CH30-|(S)}o-|E |G |T |L-o-Me- T |S |D |Bip(2’-Et-4’-OMe) 4-(2-Methylphenyl)-
CO-His |Me- Phe(2,6-di- 3-pyridylalanine-
Pro Fluoro) NH,
141. |CH30- |N- |E |G |T |L-o-MePhe(2- |T |S |D |Bip(2’-Et-4’-OMe) 4-(2°-Methylphenyl)-
CO-His [Me- Fluoro) 3-pyridylalanine-
®D)- NH
Ala
142. |CH30-|N- [E |G |T [L-o-Me T |S |D |Bip(2’-Et-4’-OMe) 4-(2°-Methylphenyl)-
CO-His [Me- Phe(2,6-di- 3-pyridylalanine-
D)- Fluoro) NH>
Ala |
143. |CH3 [(S)-o- |E G |T L-o-Me-Phe(2- [T S D |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
S02- (Me- Fluoro) 3-pyridylalanine-
His Pro NH,
144. IcH3 |S)re-|E |G [T [|L-o-Me- T |S |D [Bip@-Et-4-OMe) 4-(2-Methylphenyl)-
S02-  [Me- Phe(2,6-di- 3-pyridylalanine-
His Pro Fluoro) NH>
145, [L- S)o-[E |G |T |L-a-MePhe(2- [T |S |D |Bip(2™-Et-4’-OMe) 4-(2*-Methylphenyl)-
Lactyl- |Me- Fluoro) 3-pyridylalanine-
His Pro NH>
146. |L- S)o|E |G [T |L-oMe- T |S |D |Bip(2’Et+-4-OMe) 4-(2-Methylphenyl)-
Lactyl- |Me- Phe(2,6-di- 3-pyridylalanine-
His Pro Fluoro) NH>
147. [H Aib |E G |T L-o-Me-Phe(2- |T S D |[Bip(2’-Et-4’-OMe) 4-(3°,5’-di-
Fluoro) Me)phenyl-3-
pyridylalanine-NH,
148. |H Aib {E G |IT L-a-Me-Phe(2- |T H |D |Bip(2’-Et-4>-OMe) 4-(2’-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH>
149. H D-Ala{fE (G T [L-o-Me-Phe(2- |T S D |Bip(2’-Et-4’-OMe) 4-(2°-Methylphenyl)-
Fluoro) 3-pyridylalanine-
NH,

-116 -




Pro al anine-NHz 159. CH830- N E G T L-a-Me-Phe (2- T H
DBip(2'-Et-4"-0OH) 4-(2'-Methyl COH s Me- Fluoro)
WEb@agtp48- pyri dyl D Al a al ani ne-NH2 160. CHI3EET/NS2086/20332
TLaI\/e-Phe(Z- T S D Bi (2' Et - 4' ()—i) 4-(2' - Met hyl
yl

S Fi or)g%:N he# ) 1 B=A
SE . Xﬂ, d Kaa11-NHz
a’% > R R T T B PR ke e (2-[*HD
1ﬁWMZ-M-ﬁ-@WT4%ﬁMMMhM s CD HissH:-toMe) 4-(2’-Methylphenyl)-
phenyl )|- 3-jpyr|i dyl {B#@ini ne{NH? 162. | CH3O- Ai b EpPgmrenne
| a2 N lDh { r Q n; Y- —. AL n 4 7 A a 2
151, Y~ ﬁ-h? U4 T O [ngrd e-|T Ela 7 [0 YBheAEOMe)VET RV -Methyl
as [Bd-ujor ) phemyrb)- 3- pyri gyl | aj ani ne- NH2 - |pHely}-3-pyridyl
WO (#0064 2[7948 RCT/|US2006/ 020332| Am no Acid alanine-NF,
/\hlrliichfl:i At 1 nol_ard N EPSS T ] ] ] =
1 '&I S5 |- B |G ‘g HEHBHEREP 8 — (B (Nl -EedloMey D{aly Sethyl
Binra-8m@M Noi sqbutiyek)c acild Bi p|= phenyl)-3-pyridyl
L- 4914’ -l phenyl dl anine; 5' |5' [4' | D|= L-Asp 6 4|lgsN
T PEST S ELﬁﬁlphL'Ez'-THiﬁ i TR A 4-(-Methyl
N -~ -0-Me-Phe . ] = ’-Met
i-rhEszeﬁgl he 5 3 NVfom) L ﬁ I‘VEIII?I ne ﬁN SN 2 % N —1)-3-pyyﬁdy1
L-Rae G D HO|H O S = L-Ser;| Nynbering of the falanine-NH,
BuaBRthRg. pi-Ehera Bl vl aheny el el e et H e Sl
1 LA ~(t- T a-M 1 2°-Met!
t'he daz-f\,[__- Fhri® Het eFl | lgl gnylial ani ne p( lz Pheinﬁ)nr}f’gidﬂ
carlhonsiehi phepylfal gni ne r| ng carkons ring car borF@nineiﬂHF
\ HNfadosHN \ HN FHL.NIN-ICH3 Q@r%%g{\%ﬁ
155 \|L-B- - T -M e H ip(2’-Et-4°-OMe 4-(2°-Methyl
(L) Tntitiaz, E—P%e FL) - a-\iyforo) 11€ “2- Fl|tor 0) . phenyl)-3-pyridyl
(L)|ua- Me-aRhe( R, 6- di|- Fl uor 0)| Bi|p(2' - Me) Bi p(2' - Oip)incQH:
OH laesfl f1 0 =~ e = ol Ol NN =N o
1 LA LN G L-o-Me-Phe (2-|T |S |D |Bip(2’-Et-4-OMe (2> Methyl
6 I_FhrédazI_MQ q g™H 6 Fluoro) phenyl)-3-pyridyl
ole- D-Ala alanine-NH;
lactyl
157. |CH:O- |(Syo-|[E |G |T  |L-o-Me-Phe (2-[T [H [D |[Bip(2’-Et-4-OH) 4-(2-Methyl
CO-His |Me- Fluoro) phenyl)-3-pyridyl
Pro alanine-NH,
158. |CH:O- |(S)-o-|E |G |T |[L-a-Me-Phe (2T |S D |Bip(2™-Et-4"-OH) 4-(2>-Methyl
CO-His {Me- Fluoro) phenyl)-3-pyridyl
Pro alanine-NH
159. |CH;0- [N~ |E |G |T [L-o-MePhe 2-|T [H |D |Bip(2’-Et-4-OH) 4-(2°-Methyl
CO-His |Me- Fluoro) phenyl)-3-pyridyl
D-Ala alanine-NH,
160. ICH;0- [N- |E |G {T [|L-a-Me-Phe (2T [S |[D |Bip(2’-Et-4’-OH) 4-(2’-Methyl
CO-His |Me- Fluoro) phenyl)-3-pyridyl
D-Ala alanine-NH»
161, |CHO- |Ab |E |G |T |L-aMePhe -|T [H [D |Bip(2-Et-4’-OH) 4-(2’-Methyl
CO-His Fluoro) phenyl)-3-pyridyl
alanine-NHj
162. |CH30- [Aib [E G T L-a-Me-Phe (2-|T S D Bip(2’-Et-4’-OH) 4-(2°-Methyl
CO-His Fluoro) phenyl)-3-pyridyl
alanine-NH,
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Bip(2'-Et) Bip(2'-Et-4'-0Owe) Bip(2-Et-4"-
Bip(2'-Me-4'"-OWe) Bip(3,5 -di-M) Bip(2'-d) F/ d

WO 2000127988 IN f-; O "N NHO HO~NN-H O Bi pfQr/us)006420332
H o 4-(2-Ethyl phenyl)-3-pyridyl al ani ne

Bip(3' -C I -3-nyridyl al ani ne
2005 wo i sl Akl Bdbns MR B Y AN
\ Az Ll 6\790 "M NN NHHONNII OHOH O
Bl e R ie)  Bi p(21, 4' - di - (]VE) s
4Bph@@yl 3 pyridyl al anine 4-[(2 '
gEgFIM' Met hoxy) phenyl |- 3~pyri dyl al an
tfisN ENOHI1 HO H
4N1é%t-no%¢uhoxyphenyl) 3- pyri
FIWBthoxypheny! ) >8Py
4s4fls€rChI ooophenyl ) - 3- p¥*# °dyl al ani ne N\ F , N N‘M,em]glof[},L

| T=LAO H O H O Nmbongstibesmstisloniaaine Jonberbifle poosiponyamin
4-(2'-1sopropyl phenyl ) - 3-pyri dyl al anksgaeons
4-(2'-fluorophenyl) - 3- pyrldylalanlne
4(3'©hylpﬁ®) 3pyr|@alan|ne 0@ N
A\ILN ' -di anro 2' <, Tl XYy) pheny\IN] 3: perN | al an¥ n
CH; CH, | H § H ¢
(L)}-aMePhe  (L)-a-Me-Phe(2-Fluoro)  (L)-a-Me-Phe(2,6-di-Fluoro) Bip(2-Me) Bip(2-OBu)
OH
J ™ J <8 J

\N ~. \N ~ ‘N N

H o 3 ! H ¢ B I H

Bip(2-Et) Bip(2-Et-4-OMe) Bip(2-Et-4-OH) Bip(2-Me4-OMe)  BiP(35-di-Me) Blp(Z -CI)

\

K&
7\ \
N

(

= o
Im@
O
o

H 0
4-(2-Ethylphenyl)-3-pyridylalanine

Bip(2'-F
@) O 4(2-Methylphenyl)-3-pyridylalanine

Bip(3-Cl-4-F)
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- 119 WO 2006/ 127948 PCT/ US2006/ 020332 CF3 d O\ N
\N / N NNN HOHOHO
wa@2¢o4/1270u8 f | uor onet hyl phenyl ) - 3- pyri dyl al ani nePCT/US2006/020332
4-(2'-Methyl, 4'-Chloro)phenyl)-3-pyridylal ani ne
4-[1(2" - Yilre phenyl)-3-pyridy|alanine OCF3,,
3 NN ~KY ; ~

4-(3' - p enyI) 3- dyl al ani ne y
4- (4" (TPi xyphenyl ) {33pyri dyl al ani ne ¢ %
4- 3- pyrldyl 'lanine Cl1 CRF3¢N OCF3
N N
4- py fEM}fluor@thambphenylf R pyridyl al ani ne* ©
425" f 1 uor omet hoxy pherispi-yrvdsgsge i oy rMpigsyphenyl)-3-pyridylalanine
4-(3' - Chl orophenyl )-3-pyridylalanine 0/ F SF N ;N
NNN HHOHOHPp
4-1(2' -Methyla5' -fl uoro) phenyl )] -3-pyridyl al ani ne
4- (4" - net esul f onyl phenyl -pyridyl al ani ne
4- (4" -Fl, PhenYl) - 3- P3' alanine F\ d N o\
NHO N HO ~ =
4- (3,5 dlnethylphenyI) - pyridyl al ani ne N
4-[(§g | oro-'-fluoro)phnyl]-3- pyrldylalanlmeo
4- (4" - | sopr opy| phepyhdm3mBYshEikiahani Nes o {RadEhndyy-3 Hidinine
N41qﬂ°1°8’11y1>r3rw_13@111m

X S X

~ \N ~. Lﬂ/
g/go‘/ H O w0
4-(2'-Isopropylphenyl)-3-pyridylalanine 4-(2"-fluorophenyl)-3-pyridylalanine 4-(3'-methylphenyl)-3-pyridylalanine
F
F
/\\N O~
.y
H o

4-[(3',5"-di-Fluoro-2'-methoxy)phenyl]-3-pyridylalanine
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HO | 4-[(3",4'-dinethoxy)phenyl]-3-pyridylal ani ne
4- (3" -1 sopropoxyphenyl ) - 3-pyri dyl al ani ne
O\ Brr¢T/NR1006/020332

wa2qoa/1279% hyl phenyl ) - 3- pyri dyl al ani ne

~NN ENOHOENO HOHO

4-(2' -1sopropoxyphenyl)-3-pyridylal ani ne

ani ne

enyl ) - 3- pyri dyk
HOHO <N

4-(2' - I\/BrNK;ﬁ phenyl) - 3, 5- py,

4-(2' - Metthyl 4- Fl uor o) pheny %%03 ygayn dy

3-(4-Br)pyri a
4- (4" -Meth
N H~ N &M1

( 3¥ T’ﬂ“°’f“2’”‘p“°‘r¥)€?’f‘f‘§}ﬂ heny Py =g~

V\D 2006/ 1

N N !CH3 / HOH 0O
Nva N 400H | 11 N\
L-(3-1 zol el act yl

4-Thi azoywl Ala 0

4-(3'-Trifluoromethylphenyl)-3-pyridylalanine

4-(2"-trifluoromethylphenyl)-3-pyridylalanine

7\
Y

)

4-(2'-Isopropoxyphenyl)-3-pyridylalanine

7\
N

=

QY
N

H 0O

(S)-4-(2-Methylphenyl)-a-Me-3-pyridylalanine

8 PCT/ US2006/ O:

ro);gpu

yndf/lal in

H O
4-(4"-Trifluoromethoxyphenyl)-3-pyridylalanine

2
ﬁcm
N

H o
4-(2-Trifluoromethoxyphenyl)-3-pyridylalanine

N

(o]
7
\\S\\

4-(4"methanesulfonylphenyl)-3-pyridylal
F

Cl

L

H 0O
4-[(3'-Chloro-4'-fluoro)phenyl]-3-pyridylalanine

4.(3-Isopropoxyphenyl)-3-pyridylalanine

7\

=

~

N
H 0O

3-(4-Br)pyridylalanine

N\(‘ ;
¢\
<N
\NL(
(o]

H
4-(2'-Methylphenyl)-3,5-pyrimidylalanine
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O~

anine F NN N¢X \p\

~.

N

l al [%%mqg melhoxy) heny -3-pyridylalanine
| alani ne -

g OHCH,
lva L-a-Me-Pro COOH S
HO HNNO NOMH M3E
QNiﬁz g- car boxy-Q u

3C F\\ 'i

~.

N
H o

4-(2'-Chiorophenyl)-3-pyridylalanine

Cl

4-{3'-Chlorophenyl)-3-pyridylalanine

4-{4"-Fluorophenyl)-3-pyridylalanine

7\
o
\NLy(

H O
4-{4-Isopropylphenyl)-3-pyridylalanine
X

<N

.y
H 0

4-(2"-Methylphenyl)-3-pyridylalanine

O~
C‘(@
N

\NL'(
(o]

"

4-(4-Methoxyphenyl)-3-pyridylalanine

F
7\
=~

N

H O

4-(2-Methyl-4'-Fluoro)phenyl)-3-pyridylalanine



10

15

20

O (RS)-1mp OH Des-NH2-Hi s 4C00ON NH NH N HO aA\ ~ ',
0> HOL1 ONN IIl "-nSSHN hSer HHO\HOHOO

wWdeAL19¢8 Thr Aoc CH3O CO Hi s CH3- SO2- Hi s [ 002B01/U31v06¢20332

skilled in the art of am no acid and peptide chem stry
are aware that a ppenyl al anine amino acid bearing a
phenyl substlt t the 4 or para position may |5
0 lserv\h{-’%e o) j/gd as a 4-(phenyl) phenyl al ani or
\an “bi phényT al api rfé& and thus maybe abbrevi at &Y

i p". For the pur Qse of the abbreviations shown®in
th® " Anino_Acid br eviations _and Structures” sectiofx
and in the {&bl es herein, a |)phe ﬁl aI anl ne mno <M

acid may &bl evi at ed, elkanp & " Bi - Mg)

whi ch |\sN Mtended to rep‘r nyI al a |n
substitut'edoat its 4 positforo w t h 16 LBIrmdazolelactyl
met hy| FteErsyro§Poup i n whi chmiddyeis 2’ - hyl grdup is

ort relative to the attachment Deplg,y pt of*StRe phenyl
EXAMPLEca® Cyclic AMP (determi nation 15 [00240]

GLP 1r ceptor |\s a G prgotei n coupl ﬂhreceptor
(7 3 -am e““ t he bi Ioglcally‘évlve for

b| ndfs t ot cep{o nd {hnoulh signdl

t remasduct ¥ o caus‘és cact i viat ilon of ° cyclas
i ncreases it raceddwt ar cAI\/l8 concentrations, g’

moni tor agoni sm of peptidef®in st CHAFAET ng t A& (@_H'IS 1
receptor, adenylyl cyclase activity was nonitored by
assaying for intracellular cAMP content. 20

[60239]I empbe Shillearin Ghek8glaminD Iﬁeldrmﬂtpbpltaie]cheﬁnﬂm ae awars that
st ab Ié expressed in CHO- KL cells and cl

aplreay iﬂnam amjpe acid Prering pReayL BbeliyeRas ngge?rd?af% Psition may
2
FHEPLE JehEan! RORADIRY At 7 PR g and thus

ﬁ@ﬁse ber@-}ﬁeé a@rBipC) BBethelpRpost Bf the RobriSiatianss shetvadh .

[002411 Cells were cultured in Hanls F12 nutritjonal
n%lmr@ A pdbreviatipns sndSirycturey psgepssand ip the dpbleshsrpw, 2

tibne§ a8t R Rt SO ad EP i o8 (Bibtz oMok phich

1Wehten®d t8 r&Resonl 4 %Kd Bl dubstiteted it its diposition plithta2’and
I ncubat ed over ni In a 5% C02 at rmrt{)here at 37 C. On
migthylphenyl group in which the 2°-methyl group is ortho relative to the aftachment

point of the phenyl ring.

EXAMPLE 29
Cyclic AMP determination

[00240] The GLP-1 receptor is a G-protein 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 peptides in stimulating the GLP-1 receptor,
adenylyl cyclase activity was monitored by assaying for intracellular cAMP content.
Full-length human glucagon-like peptide 1 receptor was stably expressed in CHO-K1

cells and clonal lines were established. The clones were screened for the greatest
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day of the assay, cells were washed once with 100 | of
phosphat e-buffered saline (PBS). A Bionek 2000 was
waiz@d/124serial ly dilute all peptides prior toPCT/US2006/020332

begi nning the assay. Serial dilutions were carried
out 1 nh

a we
i B AR TR e bl BTGRP g0
@WR 191\,(,%&1%{%(1 Conpound vvas transferred to a V
ottom plate and 150 uL of assay buffer supplenented
[002uh] 10Tels Mereemlmbdltny]ﬂam srEi2rytnitionahmedia((gribeo # 11765 054),

SRR RSP RSt B G 1o
O R TR 8 s gl g

mhiSrotiRP gRt and-idEutatddnavietnigiitlin wa%o ﬁ‘@datmpspharel ay 3773 c On the
reagent 1 (Amersham cAMP SPA kit

dsy afitianshayeosliavgeiwashed aner with 16@ 1 O%thﬁii’h@t"rg %fﬁ@ Saline

SPA k
(P 4 Pahoi At i okt ey SO LRG0 o bosinping te
asay! SLint dRHASkerdichfledbat ﬁlOIUOS/ DM Q. Bdpaidel pfaths@uaw ereated

was used to convert CPMtORg)(t of cAMP. 20 cAl
peios aythp instiasionl of ghe assey Wing 2 Ritemate Bsp b6 24 Q%’PH’O“nd was

qﬁpa!pgf%ﬂg%?)n Bﬂqgt Wégflé ané\zgo \ﬁgﬁ?Pl oag ﬁ?rosnrl#P En%ﬁte w1th 10(9 uM
ﬂfs%l%ﬂwﬂé/@&gﬁﬁn@% ndﬂ‘é‘éllactﬁrfe phbsphoaRketheé ﬁﬂ]ﬁﬁlﬁﬁ) was added

e wer en added fromthe peptide plates to
tb hetplate ¢o gilve adsHydilutionend 30 %2 fnaticnneeasraden PRI on

th tidel/ buff d 50 th
ﬁ? Inlloregrotg &que%q’]gva g%éﬁr cgl?rvm sleu Ll.lcﬁ%mBP g{ 8Xf/fwaP:m the
rk 4580235 Syl ik mitle G5 NS a8 1 (Améri SRV SRR 10

{0p! 6f1éaxR dAMIS btasdiviP waa nadaidhy lemtliand VPRI afitibredgend (4mersham

anti-rabbit anti body conj u at ed tg9 SPA bead
AN SPA A TsSGHdRd B TBIRRATop. vils PRIERY Ssdhory e ond

L dr Py Wq'h?s b&hurdd %8 usta ¢ ert
Cf%‘ﬁﬁeg Pie rﬁ]’ugf }é&s}ﬁ\e/\lgirfg&gglljlﬁﬁrgd on S%ﬁ Tri | ux colllmt e? o
epNiZ3 IﬂM)o?_Q)QMPlN%S PCT/ US2006/ 020332 [00244] Dose
depengl)ence for Conpounds was determnined at hal f-1og
concentrations in duplicate. In each 96-well plate,

- cont r.ol ounds (in duplicate)
%ﬁé’k}s&?’y%(’tge‘%‘/@ﬁ ﬁgll)iit?é&lat ggs Ten nM GLP-1 was
WQﬁﬂd iQUP14teda rﬁgﬁﬂg)hd@p&keswﬁré Batled sigo diee Rlstemate. The media
f ef erence standar or determ nation of g{gm mal

ot aspiratpd fmnsthﬁwéhdmé@twazf%sl%‘ﬂep?ﬁ welhoi ihe peptidsdrmtier
%ﬁ%&i‘?g C%@def-cﬁfero 0, ea -elig%e ﬁ%&"ﬁ)ﬁn‘ﬁg QI%VEssay After 30

S were eterm ned from
RSV ihGbAMSh GieRrpBdSibei weis ranevddmdpend esfttholysisheagent 1
maxi mal GLP-1 stinmulated activi t%)ﬁvvas cal cul ated an

silutaredasagidedper Woll Eoeplotaiuasdent bR oPaRowRt Ry Qygraght if
\ggﬁ%@ E l?‘\{ci f?% yJ@ou'id%ﬂgarﬁf\ﬁgcgeg%czlggq%a%éﬁﬁ’@rérﬁﬁéd ny_{Avp

ded %ﬂ%mp Ry Ohd bhE-rAsHInALBEdy cdByugate tofSPA beads - all

exa th peptides described herein have EC50
\ﬁahuths Amnmham cAMFPSBA ki) v sddediusingd mult}éé%and the plates

preferabl ¥ d.n15 8 952 w2031 ¥n' Re FrifBliMer.
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[00245] Alternatively, CHO cells expressing the GLP-1
receptor were plated at 10,000 cells per well in a

wQ@Bbemeions pl at e and cul tured overni ght at 37 PCTHUSHN6/020332
C02 as 15 described above. Follow ng treatnment with

tid -1 t ists, . the.li L] ul
(T “HporSp S5 B BB R s PR
| IS velVp e, OTEP- Meduitral)| aidefiy
cgé%?%%tgaingch%%{é& é%w%}%gq n vi {/age’st udi es [Og%i%i e
CRepoinkds(iméudicdted ke af sevan halfpeodoseat EeraM GLB-layasy
entration i [/ m ' | .t .
ol 0 e et sraP dn e T Rs es pRad s IRBibiRn of
n‘l&?ﬁ)ﬁ dc 9@* .‘@Fst‘éﬂ&aﬁ iR Wk UBRAREY h&in%ﬂmﬂ@ﬁ lafi@unts of cyclic
sol uti on. e C57BL/6J- ob/ob mce (10 weeks ol d)
AMP e Thaatomiz ed cAMB sypthesized by the trdated qslp WerodgterpaRskfrom

tevaiohy QR PSR AFEE. Rt e REegnah PangopCREe] sfpated
a%ff@? ngge&tl@.{lﬁtéﬁgnd Hioked aghthstldg dofhpolifd Esnden@atiBRNThetdat

wer e ed via tail tip at -30 mn and )
vierermatilyted by rion]inetr ectressivaisuamedting (4 paretneisr sigmpided doss-
or the peptide dissoglv i n.yehicle L.
ST R 00 SgreBEay NEgT T BREOTPEE: FEvay slexaple,the
%ék&ges%gcéﬂ%g?ﬁﬁg%ﬁh tﬁ&&e@biﬁd‘l@é@@ﬁ tHequea 410.0005AVPERY00 nM, more

ucose o 30 initiate the intraperitoneal
@tfembBbeintthd emge 0£00683 nili tpG@200.nMhe nice were bl ed 30,

60 120 and 180 mn after the u i njection.
BYH5I o aksrasvog: CHRy S Share ety S35 it Bifh v nlatgd at

e ' FER ety PE ugsw CO2
R A 9087 [ O CO2 a5
&R8hedpboed. EdllovRhg seansanyitle peptistyk GHiPH Liresepten agogisgs, the

for glucose analysis in th bas st eniv ARt I
ireesilnE 7S] & GNP RSB PO TG IGF | BF CAaTibite
| QI]R,SM L A AssaNrdtistorofotyst al  Chem I nc.)
(?ﬁ%ﬁ%gg%’fg at hbggg-tb‘gr ¢ subsequseprrl? anal ysis using the
Utra Sensitive Muuse Insulin ELISA kit (Crystal Chem
5 1nc.). [002471 The in vjvo se | owering
properties for Conmpound EXXM%L\E% the conpounds of
SEQ I'D NGs: 9, 118, 151 gnght&dated ob/ob mice (a nouse
nodel of insulin resistance) are described bel ow

B e otas. oxbok s on o te o et
ool abouivanesdp i e 16° f%‘i"‘eﬁg‘ﬁ%‘:etr i W@%M cach
o leFifei i %€ 57BL/6]-
Hobre kSRR ARG S BuA AR R CR obE pONIE (Bl

$8/8b MipsI{1@sw ks ol avely randtigizeEDEO pbuiBoofifomin per grpsp based
determ ned to be 50 nnol es/ Eg Ther e wgﬁcfa concom t an} hed
an @edml?im%ghgg%ﬁe|ayd§pgﬁw1géh | ﬁ%roaé’eQV&EB Hdat MY EaLe’s

I N, POSTPI . i . Y/ . .

W BGFAP R Prg R B30 Al S Sy b s o
Bleds/iBtadltirsB0 Ahn andlinimedihely ihjectad isutsdusarteoesdy éd) with fyehicle
of thogopidaptissalihy iBnFBEE (03 R MR UNE S T BR oAt e 0 the
¢ : _ 0

Inﬂgeu \lzvler% brleeci 20 t%er? Ynj g’cac‘ééj intrgl%m&%'aﬁy with 50% glucose (2 g/kg) to

initiate the intraperitoneal glucose tolerance test (ipGTT). The mice were bled 30, 60,

120 and 180 min after the glucose injection. Blood samples were drawn into

potassium EDTA, placed on ice during the study and subsequently centrifuged for 10
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[ 002481 More significantly and unexpectedly, the
conpounds of SEQ ID NGs: 9, 118, 151 and 158 produced
wa@2abredependent (between 0 and 180 or 210 i PCE/ES)006/020332
20 statistically significant decrease in postprandi al
pl asma gl ucose foll ow ng subcut ane j ni,stratiqgn..
mih at 30000pmitd8C( Blagtasgmples szer%d%lﬁag ?fﬁf&%ﬁsr AN F‘n‘%cai?’“s m
the conmpound o D NO 9.0 Oial; Qsye
e SSEEde gt BatsaErery s SRR FaTuRI R
I EE 8 %0 9btallORR TRY.Y d6d sttwrsdat -20°C for
Sa%we?‘eéﬁﬁﬁeﬂ‘f‘ﬁﬁs & ﬁ%’s?}?ﬁg’t i conpound ):)f SEQ QN0 8
suMRSuae baslminesng thaidlis SensitiesMoyse EulinBLEA Eit(Cptat frem
conmpound of SEQ ID NO 9 on plasma glucose is al so
Inagconpani ed by a significant increase in postprandi al
hMsylin o thes ' ink GtpaFtfes4dr Cdigoid paid fopthe
wbﬂ%l [ ﬁh%bnp‘élgoresg? %%g‘%)fewgglgglﬁ gcg%{étngenﬁ Wi tﬁcr)} a reraxi nmum
conHOUBASEE SHQ 18 NG&/0; hLSAUS] and 1 Simrwteh wicede seousemgdeledt
4). [002491 The effect of the conpound. of
inal ovisne) pradirarahedgielh SDSHETRTRS SHBLL g g SR Pound
et 1-30 | / Rred MGaSirAdatdrel gasse
at%f%%‘fﬁ‘fﬁmﬁéﬁ%ﬁg‘%%ﬁgs%/ US2006/ 020332 at_ 30
toltiRlce Ifas't\lgpsqm,ﬁiv@me pisma Bhecosaea ipdenthe cewppdlifd of
SEQ ID NO 118 was deter r{%}ned to tgﬁ QL n;ml( Y. The
d4cpBeBejin Tesedensaters mapRe qebEE hH b S SREY D N& 181
past pr andi al HAREs16RENURAE wWaehwessdmitant
E@BB@@R%P@“‘R@WF%&%S%?% gl ucosegAUC decreased 5
o7 Yool PRhiklsgnt doseddphdant éncBase hposEmBEliflqrasppensulin
conpound of SEQ I D NQ

lavels lie ek ani igurer e T%@s %&%@%qndf%gg%ng%gg%gn g:faséé élucose
a%c&r&ﬁéqw }n?)elsnirggﬁ gr%%ﬁ mdd;%pcgjﬁlquF%uré"@ andiPBaradnpegesitthat

pl asma glucose AUC
AEAREAS Blverfb%rRtt ik thedimdd kostibodatigrofjoswinploasy Bi%0
or the conmpound of SEQ ID NO 151 10 was determ ned
compbend? nnol es/ kg. EXAMPLE 31 Dog Phar nacoki netic

St u 2521 .Fhe .nhar ' j helOos: 9,
[@%‘gﬁug rw&cgé@ﬁ% %8%8%0%?}}1%3 151 aﬁ%ﬁlsS%QV\e re
ﬁ_gt 1pReG3iRodike 2 Hiergdepentizgs (Hetwekn Qland 180r 210 minutes)

ol 'low ng an overnight fast, each animal r fe|.ved t he
sGoisticaliydsgnificagEdeareasaim paytprandial pjagma %H%Psié‘g B'Pher as
an intravenous bol us wi ' 1 the
Shobieanoue Ty At Sy el . bRda gl e coret
Bladesd 6AIEOADWY: 9 GagbstpRhdal glueaseiwasdlosotigpendent between 1-
I nt'r

avenous and subcut aneous dos i th one- k .
385 Rt dD0gme kg dgre Fisure

Wishaltk ghratwasmadgieese 24/G SrareaRe

R 0l Sl : Aot batsireRbles kg,
s
'?ﬁei &%f&t M e icsmbBihBofPEQ 88 INGI9 obplasrda ghwpseds alse aecompanied
o)

ected in EDTA-containing microcentrijf tub t
by esigaificantGn@8sse in pegprandial ingulysin these ?plrlaeﬂg @7’1gtg’e %fz The effect

B B 9L RSO3 RGP BRRM Brsase of 1877 n AUC
8 3Bumae BRE (BQuRkayr s post - dose

[00249]  The effect of the compound of SEQ ID NO: 118 on postprandial glucose

-

was dose-dependent between 1-30 nmol/kg and plasma glucose AUC decreased 81%
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25 after subcutaneous adm nistration. Approximtely

0.3 nL of blood was collected at each tine point.
wBk@ed2™3a$pl es were i nmedi ately centrifuged atPdIZUSZ0he020332

obtained plasma was frozen with dry ice and stored at

-20C. Plasma drug | evel s were_ determ ne ' )
at BCatviel/Nsdasss&Eieue 8k The £ HPoiRe 09111?8“%5’@%‘%27]?%%8 was
CT/ 006/,Q20 antitation of the Conpound of SEQ
de eﬁ“’@%%%%@%ﬁﬂ@[ 00253] Pl asma sanples fromin
(002309 dTfle SEUENF RS @nipoapdoESEQAD MAal ykompesgprandial glucose
precipitating plasna grotei ns. wth

t |

wasadesodependeet etwiean (HY hendehnmal es g PIAgn Bt Ay docreased
t 1 . . : ($

o B e SeliTEldHs B JE RS e adpbie sy et

Wg,stm&ﬁﬁﬁmq,eweﬁﬁolbya@sferred to a 96-well plate and
10 gL were injected for analysis.

Salggl es %re. Icose
[0p2EHar dhewiiont afiee eameneund ofAER 15 H0: 1p$ o apgiriandigh 2ue
Li qui d. Handl j hg Syst em 84cEAUC decreased
W%&%*#BW‘%PJ‘ ?%eé}é.ﬁggg Egﬁ%%%ﬁﬁggﬁ%% unbi a, o
689t 16 nfmbTk PAbscAWi Rsanp Tae B5eapr fhechmpbunyl eSFEQ ID NO: 151
Wi t zerl and). The colum used 10 was aYMC Hydr osphere
waH Betéinifed toBgE ZmmoBsfa) (YMC, Inc., MIford, MA). The
columm tenperature was mai ntained at 50C and the flow
rate was 0.3 nL/m nute. The nobile phase A consi sted
of 10 mM amoni um f or TeERAMIBLE. 31 % form c acid in
wat er and nobil e phase B consisted of 0.1%formc acid
in acetonitrile. THhegBharmacokinghs S@d@’hase conposition
was 5% B, and repmi ned at 5% I ' D NO: 9,
(BSPT | b Semesr el S S C B e P J¥0:
198% B UakstyiRe Bbtaktiasd Andalebehdle ibgy @=Hpr4 Hikg). Following

additional mnute. The nobil e phase was th t urned
ah@vemight #st, eocnaliimiabreseived BrmRAYRAs ohoRQID AN %Jshqg 151
tinme was five, mnutes. sW tchi

A 8 Foacs Sboraeoy oy it FR st e D ey E‘E"ﬁ‘eaf"“s
i il 3P23rh ae VIR (678 éthch enimaBedceivedbbt
lﬁﬁ&n%gés}pspecﬁﬁgﬁgﬁgr, 2.0S App i%)gl Bi osyst ens,
iFesteaouCintdsubGAncans doses Wl seueds WashauiReTBeANKIRSHY ay

i oni zation sour

. U hi gh [ i .
et B A7 s U o B0 P LRB

enperature o

Wy &g?ﬁ@xgeo%%m. 2f 7 8lph3QAGcAnet (59:50)loe DI2AMET rise(aHied. O)elrial

set ta acquisition utilized sel ect

. e
Ble6d sangpleswaretcotleater MIFMF A-qoptrining BTSN USE ttﬂ:ﬁ% at predose,
M-2H) 2+ specj e r.t co n d
T
e"f'd}r?inmﬁo& Qk gfeﬁb&'? alolsyo.500.$5,0G 2at e8] 8yp4,nki3g hoprsrpostydose
nitroge 5

n- &t pressure of 3.5 x 10-3 torr _to form q
sie clibdutancpnosiministretion. whperoximstely Siab i diradywas collected at

noni tored by 3. The transitions .and volt .
eagiiand paie.| BIOTABHEPIsS VeI N YD APYb R 1t 7 C- e obtained
PCT/ US2006/ 020332, T 3 r 1

pliang s oot NSy b aras TR o gl A E1dRls were
determined using the LC-MS/MS assay described below.
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and internal standard Conpound of SEQ ID NO 9
Internal Standard SRMtransition (ne) 765.1->195.2

W@ 2®6/12794210. 0 Declustering Potential (V) 60 BOI/US2006/020332
Col l'ision Energy (V) 45 30 5 [00256] The standard

curve concentrati ons, ranalng froml t%ﬂ%$$% nM and
Qlimrtltatlon pHtiE00empmmdiet SEQIEHNDS O RyECr o sanpl es

in froml Wand hi.gh LMalveib
2Bl b REG R 1 2853y e ERpELL K ety
1%@%1Ma Pré®iRAtRlwCRIGass sfaictonit(il/cfijaining an internal
n ar were anal yzed in duplicate. Qual. cont.r

stE(n@ﬁ)d SEhrephep]espraspupiek Mikepien kemeiedithe %fFCIPHé“GQ HFPéemS by
t the 10 | S
coplRgRtar ey eiine Laphials YREhEata Bb3B-GApNEaR 10

I We}%&e‘é?eh% HBfkisC ARMILSIAlrb BRparell Wit e tpham@mmmbe 11

were wthin 20% of nom nal concentrati on,
and rQiied D6 bicmid HpodlbigeSyassmny per f or mance. Dat a AnaIyS|s

ggtzfggﬂlgf§§te gﬁlmjfgg 6&}5{ M&Pm%@w A dﬁﬁggﬁmps (Columbia,

Miﬁ &%WM}%%%%% 09 ﬁrwahﬁ%giae SKhDETIN@ATMhs afltmaneed

rogram max val ues were recorded
wﬂé 5 SO E Yy euphers NS (28nt 50 mobSawp(Y e Inc., MEoabdd) The

S A B
Tﬁ%gﬁgﬁg g{h ggl}esp W zg\lqrilxg uﬂ?fofrmlaﬂe 28d A0 % ‘fdrﬁﬁé acid in

e steady state vol une
waler dh& hfdbﬁb' bhase é@féistedviﬂloel% dbrenib a¢1ddn adetanitrile. The 1mt1a1

intraarterial or intravenous adm éﬂr% on. The t
ninibde@haaﬁl compasitien (\as By Beandaamained pbeb s fot Weoe DG

Exgﬁ@@m ti%ﬁtcf) ance{ and 4 h%tl gxpavrérﬁ edXoIFIPB over two mmutes and

ues were conpared
hER (RERAGRERE dd'di’cﬁ:lhal ireed ’FHeQMb‘rﬁmbHa@et whs thel yet\méto initial
val ues, respectively, reported in the Ilter tur, The
c&ﬁdlablmlnlﬂne rsinbicu {Gotd 60alyHS B 3738 S Mpupyes-o é@@%’& valye
i.mat e Ki
V%?éé‘ée ofl?Fa‘Fl}‘%ﬂg%&a}/QI d ggm 211 te‘g?lre?‘;segtk?gftﬁ glr? g\cz)ajge dose

(062557 ¢REPRYICy S inteplald 10 aNQiexOAPDAR(Iahas spextroareter,
I'ntravenous dose. -127 WD 2006/ 127948

(REPlitERAREHORO Fster CyIGCA) aid Wag qquampedvifh ¢ Eybplopspray
'SULLJ [ 00258

R RPAT ]T-§ %ﬁ} hat rrac g%ﬁvh %ﬁ g &Bﬁh?ﬁg Eﬁlfturbo

I'n mal e” beagl e

%%gg%he ieﬁh;le‘i’%hfé%ﬂu%f) %xwewet 6 300°@nad sibtrAnebetser(vBE)set at

mnistration are simmari zed i n Tabl es 5A, 5B, and

6veC., E}hg@@cﬁdémsld@d)ryutﬂ&eﬂ @ﬂé&@? re'ﬁhteormmnmm SRMEGMD NO
9 i bit t ran

v VR e St o g
@%@;\zﬁ%ﬂg 101[ ({)Sb/VMe selbd1éll 7301 BSd Wl doﬁiilonally

tiron. The estinmated elimnation
Jﬁ@éd‘crakéd @nmm plmly ni#ogerhatantedshe afahnx i 8 tawrie éor gascific

h. Th h
it i s BB SER P RIBSER e

g‘rte s%m]fnanzeg 1nhTable 2.
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10 The maxi mum pl asma concentration (Crax) after
subcut aneous adm ni stration was 116 34 nM The
waaideuz@meous bi oavail ability of Conpound of SECY/UE20NKD20332

IS:)) in flogs vv]?s Sh)3 ng % Tabl e 5A 15 Phar macoki netic
araneters of the npou SEQID NGO 9 in the Do
(dosing vehicle: 0.2 M TP?%‘%SH g 0) Paraneter )

| nt paySRetss for MODUS Aredyss of(the Honjporudrd MSEQ IBDYO: 9

Dose ( g) 67 67 Cmax (PM - 116::L 34 Tmax (h) - 1.1

0.6 AUCtot (nhkh) sugl infermaksfandaeh ¢ p (nl/ ni n/ k)

PSR U R R F AN S S A
PIRM it GE T ar e oo et 199 Bar anet ers_of 145> 2100
Coeplosterdng PotsEQ@II(W) NGO 151 in the Dog Parfbeter
obliayestsgpobcut aneus  (n=3, Mean SD) |6®=3, Mean
SD) Dos€ (gg/kg) 67 67 Cnax (nM- 252 15 Tmax (h) -
1.8 0.5 AUCtot (nMh) 1519 424 1566 235 CL

[ORLE6 n/THg)staddad cutvek®ncentrafigns, WDgheobem 794800 nM and from 4

o309 et ey L oyl AL BT Y RS,
i/ y : . .y
Spf el it gy b
reel\%ﬁdSMCﬂ_hﬁenﬁaﬁml (PEEnBtandarde fretdrnalyzag Budiplistte SRAKT
cagirnl %{3%}, Iéeggélgsg H%%, re,@glg hﬁl%g%?a{t?% 5,% %\Iéglgg USncentrations as the

standard were also analyzed in each analytical set. For the compound of SEQ ID NO:

9, the calculated concentrations of more than 80% of the QCs were within 20% of

nominal concentration, indicating acceptable assay performance.

Data Analysis

[00257] The compound of SEQ ID NO: 9 plasma concentration vs. time data were
analyzed by noncompartmental methods using the KINETICATM 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 (CLP), terminal half life
(t1/2), mean residence time (MRT), and the steady state volume of distribution (Vss)
were calculated after intraarterial or intravenous administration. The total blood
clearance (CLB) was calculated using the total plasma clearance and the blood to
plasma concentration ratio. CLB and Vss values were compared to standard liver
blood flow and total body water values, respectively, reported in the literature. The
absolute subcutaneous bioavailability (expressed as %) was estimated by taking the
ratio of dose-normalized AUC values after a subcutaneous dose of the compound of

SEQ ID NO: 9 to that after an intravenous dose.
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Dose (g/kg) 67 67 Crax (nM - 279 82 Tmax (h) - 1.4

0.7 AUCtot nMli) 1385 227 1467 563 ClLp (nl/m n/kg)
wW@2®8/1204908 Vss (L/k) 0.15 0.018 tl1/2 (h) 4rdr/us2046/020332

3.9 1.3 MRT(h) 4.90.7 5.21.5 Bioavailability (% -

540 r1AaduEROMRLE34s Par ent eral routes of
adm ni stration [00260] A liquid formulation for

PURAharKhei phaanagokinetio paramsters efethe V@npounﬁia@if ABQ IDnNO: 9, 151

) S i RS b oo BRI uS 3R Bl s o)
Mﬁlsﬁfauaﬂhtésmﬁhar&@awﬁblésﬁa $3BEnE %0, ﬁé‘dhfvbl?o

Captisol) 50 ng Purified wat er g.s. to 1
E@Gﬁ%]l] Thei e uado{iBEQ IBINQ: ﬁexigbltgbbw systemieclearance (1.4 +

Rl fkel T et e Lol T eitiw iR SR Y Pl g Lice
ﬁfé@éﬁn lififed exﬁ@@'hlﬁﬁmtﬂﬁﬁuﬁ’drﬁ m%ﬂaﬁbd%@krﬁﬁétloﬁil‘ﬁaﬁthe was

desired val ue (between 5-8). Purified water is ad
74 2.l Acanidithamegp tagidencedine was 2@t-he.5 5. nbsttimeto reach peak
in edlent su h

reservativ ti oxi dan
ekl (USRS 0 o STl e BE0 bl oRe i dd, = 06 b
Qﬁé ﬁfaxnﬁlﬁn ff)ﬂsﬁgl déﬁ&éiﬁ%ﬁﬁon g@hﬂ) At aAReAnEQisbARiAGR R Dvas
target volune. - 129 WD 2006/°'127948 PCT/ US2006/ 020332
[LUUbGﬁInM ithe adwwanswislioayailatolityldf &iangrouodof BEQ ID NO: 9 in
dn1n ggd}o the lung as a fine spray with a
9&%% &prayer, or an air jet or ultrasound
nebul i zer. The above solution can be delivered to the
nasal cavity with a netered nasal spray punp or
syringe mcrosprayer. 5 [OD2d8BFAA dry powder
formul ati gn for_pul nonary/inhal ati on

|
dePhyapycokinetis; Parameters g rwﬂlapem%egﬁﬁﬁgﬁf NQ: 9 in the Dog
d d t
PR oot dle. g uddafle PEHEN: 0.2 MR SH B L

anount s Of PdrdmBRE pept i dpkitraPérfuer aBlbcutbricbua Mass
nmedian 1D aerodynami c d| gpsjer (M\/ﬁg)g,,meahg:sgm han 5
mcron, a Boé.)el Fuléykeg W LTI 57llldl dl 10 67

Cmax (nM) - 116 &34
Tmax (h) - 1.1+0.6
AUCtot (nMxh) 520+125 | 452+153
CLp (mL/min/kg) 1.4+04 -

Vss (L/kg) 0.21+£0.07 |-

t1/2 (h) 7.1+£2.1 26+1.2

MRT (h) 24+0.5 36%+1.0

Bioavailability (%) | - 93 +22
Table 5B

Pharmacokinetic Parameters of the Compound of SEQ ID NO: 151 in the Dog

Parameter Intravenous Subcutaneous
(n=3, Mean + SD) | (n=3, Mean % SD)

Dose (pg/kg) 67 67

Cmax (nM) - 252+ 15

Tmax (h) - 1.8+ 0.5

AUCtot (nMxh) 1519 £424 1566 + 235

CLp (mL/min/kg) 049+ 0.16 -
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grade | actose 30-100 gm (Respitose, DW International)

ina Turbula(r) mxer for 5 mn. The above dry powder
whb@ad2am be delivered to the lung by a powdePCT/US2006/020332

insufflator, or dry powder inhaler. [00265] A

suspen %ngtg{rrul at i oppfat. puLmonar y7d gk alf,Qn or
Pgsglrezp rvery, 15 h:éL%gNege of ifg&.‘?.@gﬂ@%ﬁ

nared-as—desci-bed=hb

11- mer| Yesfyk®) drug 10043 @82ithin |0 1% Propel | at
gas 1 M1/Z00266] M cr Ai0Ze@211- mer pebt ided are
honmogene®Is(hy suspended.4iin0d m xturg o8+ l.@cithin and
propel E{gav‘a%ﬂﬁyqﬁ)as_hydr of [ uor ocdringns4{ HFA' s) . | The
suspenstom 15 20 transferred 1o a pressuri zed netered
dose inhaler. 11-mer peptide absorption froma

solution fornulation in rdable Rhar macoki netic

Paraneters Intra-trachea |ntra-nasal Dosel\gﬂ /@1’ 1
Flarmacekingtic Bapmetgns qfﬁhvﬁw@m&%%@ 5435 icthe Dog
Tmax (| WO 20067 127

PCT/ Us_%%géssz [00 %‘é@:’e usﬁ;ﬁp Sﬁ’cu anges
admi ni tered as a sal Wiy M‘?@B )’\a 0 | e
Spr agubDbsaekg)at s amédt heti zed wit h61 nt r aperit oneal
i nj ect | gmagf(np@nt obar hi-tal . Drug wajs279t Bdduced into
the traghga Mt h a syrni.nge m crospraygs Ht®m7assess
pul non Yy~ Of ed Wt tor into
each naAXJ"Ct F(I‘I]Mﬁ{). 14 13852 i’}'ci Vet 14%57%§€ij es
were Cf *?ngu.. Q'—*tcd epr-otid—arte HNt o
heparilﬁﬁéﬂzkghrrutairék Qﬁlgn 4 hr~neriod. TI

bl ood std(Ms were centhd*lded, the j38%atdd p
stored| MRTE8OC till analys0y by LC MS5.2BrbMm t he
pl asmay BidRashiESLe)at|i-on  curves theiphadpacoki netji c
parameters were calculated and reported in the table.
Three rats were used for each route of adm nistration.
Data is provided as a ndEXAMRLEB2ndard devi ati on.

Tmax is reported as a nedi an val UTl LI TI ES AND
COMVBI NATI ONS A, Pexsnteyal é%“%@‘;&%?‘ tWhj ect matter

@iﬁ(g' b%‘h&p\ﬁ& bk ¢ ulﬁfb\ﬁ%yhﬁﬂél%n ReRLAIREVM 1R ing

ve superior propert es an as GLP-1 receptor

e dollatiag somporitiex Bpémraishiesdrited belosev. 11 - mer
pepti des have agonist activity for the GLP- 1
receptor __Further the 11 -ner peptides.describe
her ei n ekhgpidienitncr eased st abi IAmwnto proteolvtic
cl eavage| ap P pBpdiRAIh® G-P- 1 |natrhye sequences.
[00269] PEEQLANGEY. COMPOUNTY WEesfid BAHREEISIBCan be
admi ni st “SBE-cyclodextrin (Captisol) | 50 mg
Purified water g.s.to 1 ml

n

s

[00261] Weighed amounts of 11-mer peptide are dissolved in a portion of water at
an optimum pH. Captisol is added to the drug solution and stirred for about 5 min.
NaOH and HCl are added to adjust pH to desired value (between 5-8). Purified water
is added to bring final volume to 1 ml. Other inactive ingredients such as
preservatives, antioxidants, buffer salts, and cosolvents may be added as needed, prior

to pH adjustment. Water is added to the desired target volume.
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20

20 mammal s, preferably humans, for the treatnent of a
variety of conditions and disorders, including, but

wmoaoeh219ug ed to, treating or delaying the progPE€FBERNG020332

or onset of diabetes (preferably Type II, inpaired
@hdegse R85 RN RN SR 0 Sdr e i sRRS todhalab S  fine
conpl’i cations, such as nephropathy, retinopath

srEay thtalsynwmnmmsgraa'gx, oF an aiygler glt;p@@lmdalebuhzer The above
?%@ chnlscgg lel A nér%%top Sésca S?Vdéltvg].:ﬂlo%e eé?do asgl s%}a%rdpu?np 8rd

Mﬁ%&hh&bﬁiﬁ Byed, hypertriglyceridem a, obesi ty, wound
Hea tissue i schem a, atherosclerosis,

[gge3l ens MOWBD&mutatmtfommﬂmdnw@d@@t(ogm maged delivery,
ecro enteritis, mcrovi on di sease
Bvigihe TS bShposiion a4 Rotstier BESRGr one.

chenot her apy-i nduced intestinal nucosal atrophy or
injury, anorexig_nervosa, Qsteoporosis, dysnetabolic
syndrome, as wel || Iagredihit anmat or y| 8o I
di sease(such as drohp.spditRRasg: dnd MEcerative
colitis). The conpg P%E uesurloeqm eimn may al so be
utilized to i ncrdasethe—blood of—hi gh density
Iipoprotein (HDL). - 131 WO 2006/127948

M{SZ GfErofePARSunts 99?17 Qler bébtﬁﬂg I drd ORIy Wh a uass median
conditions, di seases, nal'adi es coll éctively
agrbdymange diatetea le\/S{mai oﬁhass an SmmikeEnaiye blandsy mthanieal atson

detail ed iin _Johannsson J. n. Endo nol ah.,
S Jestse 10100 ) (Revaesis: PNBA RGO gL ERA” Micr for 5

SAIP S8 080 Sy PR R0

iﬂmfﬂattesormmpawdﬁuhhﬂal conposi ti ons conprising, as
an active ingredient, a therapeuticall i; effective

HB0AL  Apuspensiempiormylagion for bmepsy iogfor pasahdelivery,

r 0 i cal
BRE 4R 1ol S RiBa B ke AU
descri bed herein can be wused alone i n conbi nation
wi th ot her conpou scribed herein_or in
combi nation with logediant nor e ot heAmohetr dpeut i ¢
agent (s), e.g., an]per gemhRtdree agRNngor |ot her
pharmaceuti cal | y acidigg, materral. (b_@90272j The
conmpounds descri bg THY b€ foyad in
conbi nation with %gﬁoltﬁ—ahtéa Pt Eggpt et nodul ators
(e.g., agonists or partial agonists, such as a peptide
ORGP ) Mo Rer -ﬁlléi' %%9 &s Eﬁq{oﬁfb%la‘ﬁéoﬁs@gﬁiﬁeﬁdé@l%fa%lxtme of
in the treatnent of e aforementioned disorders
ilawhmjandgpromﬂamt -gdb aulpet asdlydgﬁhm&caﬂmhs ¢HiyAve). gThecespension is

hypol i mc/li ovverl ng agents;
gg&lﬁ e%?ﬁie@lat esﬁb‘gﬁ%sm?tie‘f?él df W& ppetite
suppressant s/ nodul ators) and anti - hypertensi ve agents.

In addition, the conpounds 20 descri bed herein may be
combi n elil-mdr ipeptide absarptien dforh asofutiondfor mylatioariapeatst | C

agents; :B@-&&-&-J=‘=(=}‘;?&El{=§=a"°“*° for treating—
pol ycyst | Rhaspagekingiidiassmetersq d dnta-fragheat § dnfra-pasalyrlowt h

di sor der sDogg@md/Bg)f or treatingifrailty, afents for
treating| aAUMpMhy. agents faroigevers i ng7aklzgr af t
rejectio Chlix (hRfySPT ant ation, [&ggnl& 4 or | bEgal{H30
aut of MU x (h) 0.03 0.17

o
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di seases, anti-AIDS agents, anti-osteoporosis agents,
agents for treating 25 i mmunonodul atory di seases,

w@niostitmoasrbot i ¢ agents, agents for the treat nePCT/082006/020332
cardi ovascul ar di sease, antibiotic agents,

t hot t i
(ORI arid rgerRsabne s addiyfrog fha KRN MscrfBRA g0 o

I £%dtRetid8 idSiatrapienkd] infoceom bépem)fobarbnal
M@"sﬁ%ﬁ@ﬁjg%eﬁggaaget | c1 agents f gﬂé use in conbinati

Dit¥gtwhstititeodused mﬁmmdhemgh P iSPRRECHBICESATAYPICP Gaess PU monafy
bi guani des rmn,or

de@wgt;ydg inptidled w ,111%11 akﬁlg%f,og g e@ch no hleinif' QA Ada de ivery. ]%lood

OSG or mgdg

samg) 4l dde Cbt W%E'téﬂdﬁ(ﬁﬁ tﬂe"b%ﬂhhlﬁted%ﬁﬁﬁﬁta@t@@gh@she@anmmw| in

Sitizers), neglitinides (e.g., repaglinid
vasblthioB aveeas by p&IANDh bR S2Tols Wmmﬁqé@? élm:’s%l?ted

pl@m@?tﬁ}”“%ﬁég(ﬁgtgﬂ@ Bg}séqy;[::ws ﬁgﬁngchéa la%‘ﬁ?-tlplebcgpce tration

tﬁ&%@ Bhér%% 1iBetf pardthERWARE B41EUted bhd fbpoftecd {mtad tabhes
?ltazop rosiglitazone and pioglitazone),
BBAR!@ lwléhﬂusa@ 6omi eatisTouRPAFRdprimstiationy Blafasis rovipgsdras a medn +

ha/ gamra dual a en _phosphoryl ase
stawfﬁr@)ﬂ@‘@a%on RUERTH Pﬁ?“ia%?g‘reéﬂls’ g\lgl d binding protein
(aP2), DPP-1V inhibitors, and SGT2 inhibitors.

[00274] Ot her suitable t hi azol i di nedi ones i ncl ude
M t subi shi’ s MICTEGETESIANG! 6OMBINAUIGNSPat ent No.
5,594,016), d axo-Wellcone's G.-262570, englitazone
A(CP m@s Pfizer) or darglitazone (CP-86325, Pfizer,

U@%gi; o%g,}e%ﬁ#gﬁ%‘?&%%r%%gﬁ(eé%ﬁ Ef%ﬂ({eg BdYL Réldher peptides which

NN- 2344 (Dr.
hB@éjﬂipéﬁM propértidanddidt ¢vabBrloectnityr, m{)@ﬂ:ﬂlp@] fog@mrameéuch that

tlgegﬁegggpept/ gg&?@%ﬁﬁ%@ 197}%% c&%g[@ g}ié?uflﬁg?ﬁ{ dﬂh%? Fhe 11-mer

enéca),

p\%{ <ﬁles £s rﬂo%@h | Sé%ﬁﬂl?%@%hsed SRRRY fo pIYSIIIHTE deivakd asas

ose cl ose Murakam et al, "A Novel 15
cbfh%b&ddﬂo@mﬂ hamerseémnses&s a Coligand for Peroxisone

Proliferation - Activated Receptor Al pha .(PPAR al.pha)

[ﬁm%PARCg@dﬂaﬂlya EpmBeHnds doopRAd Eﬁ‘?ﬁ‘a"aﬁ@’ﬁ a\‘)%%“?lgtﬁrea ®

gl L Zusikendifiohs shd
e nls ?Aéﬁ%%g’!?wlgag‘g‘;m and in U.S.

ﬁwhér@ 3!hb1ﬁﬂm§6c511t abt INpited B, Gé4ti I8, defayirgdh@p@gng@a oy gnset of

t he di scl osure of Whl ch is incorpqrated her
et @rabmagy Tmp ogmityed @5@@@0 g, B GESHE B

(ﬁkbe%ﬁ gﬁg P%c}ons s%?% (%%T%E Qpatlzy, ge{tﬁlfog P2§ I%r?h Iogaﬂh&%ﬁ@ Eﬁt@ﬂ!tcts)

itors
Fll\%)%i- nlif) erilisabheasieghyperddoBsteapehiac elevased Wepil &vels of free

/397,053, filed Septenber nd..in
Sispkridat siicseh fperpdem o REESrtg R e G Gind healing,

é%?lg éﬁgﬁfgtgﬁp%h nx%ﬁcﬁgréﬁg qﬁ?@?ﬁrﬁ?&n %‘ﬁ)ghi‘f'l{e%ﬁﬁhl di88s2¢ (duch as

e used in
SRR ERBritld, blicroligiug ﬁlthEmWMSe decsting isehshk inflammatory

i ncl ude t hose di sclosed in W)99/ 38501, 99/ 46272
VOO SAADEC( @mﬁ@mys}lduwgmeét W%@Bﬁ% ury,

yﬁl\g)o%?)é? %1@%%)53 g) 5%060515 g{%miﬂ\%/ﬁlé%@%?o% as well as 1nﬂammatory

bowel disease(such as Crohn’s disease and ulcerative colitis). The compounds

described herein may also be utilized to increase the blood levels of high density

lipoprotein (HDL).
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yl )am no] et hyl] am no] acetyl]

-2-cyan-(S)-pyrrolidine) (Novartis) as disclosed by
wolghasoet al , Bi ochemi stry, 38(36), 11597-116P31/Us998020332

LAF237, saxagliptin, 30 MK0431, TSL-225

tryptophyl, 34tetr dro I.Dfs s El@-Sedentéd
(O08TEL & b Sendas e Pan e b B Cgﬁe&%z(;f@

" b etadteddly dotepyssonlli diinles

to agy g%@%%o‘%}%{%&?ﬁ es, as disclosed hy Ashworth et
En@crinBi. 00teh., &, 72133 (A97200%/beATgird erptpYise §56PEP8

Med. Chem Lett , Vol. 6, No. 22, pp 1163-1166 and
deseringsl beraig- (1996) enpl oyi ng dosages as set out in the

above references. [00278] Suitable nmeglitinides

i nclude nateglinide (Novartis) or KAD 1229
B. ( PFO¢nsisiaationss [ 00279] Exanpl es of other suitable

gl ucagon-1li ke pepti

(003110 SBha wbissh e %ﬁi%&ﬁt%ﬂgfﬁ@ﬁ%&ﬁ%éd?t bundical

Xl fHet ieffestjve amount
By

of G-1Rast bhe 36iheawsinpennds@f IFoﬂI(lﬁ'lag,?a)lolQ@@r igicepbinagign withg s
Patent No. 5,614,492 t Haben

phémpaglirtigal C@p_eggg@bxgnt L 9P t}cip)aﬁ%ﬁgg Wéoldfﬁ% %%ba@%%?%an be

280 thpblfis e f@ibed hehein, ofincpumd)matlon
uSF%@\%P? g CLm%%HB# géth%g%é:ég Bc:orrbl nation with the.
witio mg@mggrectgﬁarthémphuhe neemi(s), recd. Laeangidiabetic agsPEoTFReT
i nhi bitors, HMG CoA reductase inhibitors, squal ene
plslymad@@tl@@.b’ gctive BY82E, fibric acid derivatives, ACAT

[OQE h pt : Sﬁbmipnﬁlﬁ)%ytgg&ﬂ)%ﬁhbfém B I\g% smployed astthation with

ors, il eal +/b| e acid

oth Ot GEPSREEd ST odillibtsae.g,, apprisiyof partakAgonistSDRIchEE apepfide
15 activity, bile acid sequestr

agqnmh)scﬁreqthepr spitehle therpentis gts(qgefgl? m f&ﬁ, %!E‘t?}&gf QL ester
é]glphgci %%rg%(s 1’%1&(%% ?%kaﬁbgﬂ@@n%e AntiByperglgcemic agents;

Itors which may be enpl oyed
IR MBH Bhevag bty deti-phesty agdits GhelbdugiaAPS,
atent No. 5,595,872, U S. Patent No.

siRptress antmodugxto;rg)zang-pgn—lmp egtensiye éflgi:ntﬁolnsdéléﬁgoéll é‘% go{’d&oﬁg‘ds
gs%tg %Q?rgwt mﬂgge go%lgﬁ cpzrgh o beord\ex the Bl foniBbthatipeatitd

A e —
teatitg grawitlo diseiders, agratsolor Ffﬁfi't@gcf@l’ﬂ%b &ﬁngrgcs ﬁcfrqrf r%?rthqtls agents
flﬂll' n ér !9 ]lVJ %E]élgea]\ﬂaSt %'q% Cﬁn tfaﬁé}ﬁﬁrgg%cgg O ﬁ')li érsgtga%gaaﬁt%umnme
%}%é’ésng*{ﬂe %}Dg ég@g@l ggﬁlogﬁggpbm?geg?fﬂg ta%zm‘sfqn ttsetingsed in
1mmmm1at@u@mea@sm@rg@ggnq q,gegssageﬁgs[afgﬁ %he ,{%a@ﬁe%g of

46, 2 Sinmvas #

REkdnts RS treati
ardorisauat diRe SRhiRlolE aBh abfpREEE AU Aents B8 treating

5&?5 inflAMEn SB8Ay bReHl eisase or shidoome aBd/vmat@htsrfgg/trgaémg anorexia

oyed hereln i nclude, but are not Ilimted to,
ﬁdrumstatln

di scl osed |n U.S. Patent No. 5,354,772,
E)%é[@éaét L naes5osff9gabg 611 L ﬁ&lc' etds For (2R £ BémDAGtion with the

orvastatin, as disclosed in

go@%%ﬁ ga&gcnmcﬁhmémqgam@@@guwezxeggmetﬁmamm@n@mm,

atavastatin »
glucosidase inhibitors (e.g,. acarbose or miglitol), insulins (including insulin

secretagogues or insulin sensitizers), meglitinides (e.g., repaglinide), sulfonylureas
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(Ni ssan/ Sankyo' s ni svastatin (NK-104)), as disclosed

in US Patent No. 5,011,930, - 134 WD 2006/ 127948
wERANUER@O6/ 020332 vi sastatin (Shionogi - Ast r aPCENE86/020332

(ZD-4522)), as disclosed in U S. Patent No.

5, 260, 4 r.el d. st osed in
o bt 5 RS
@y chiestdlinedidieS(e.g.,
bl%%%ﬁé’?@ﬁ%@‘% %2011%9%‘%% Bl hgs of e
PR A ek Rtitanee giet pioglitaves), Pé’sﬂﬁwahvgla gsQusts P RAdy-ggmma
appl i cati on WD 86

ag@nifts, FPAfbalphy/ g@x@glaﬁsﬁxlaf%ﬁonftgj Igsyc%ﬁ? ﬁh)os r¥]1a%e inhibitors,

ones and

430] DBRAVii mnb;t&s et SGLTNO.
“ﬂg&%) 8@%&9%§§2%?ﬁ8%p§%§2g1§2 (a Slsubstltuted
iniAsifdranedi oi ¢ aci d derivative) dichloroacetate,

i m dazol e anal ogs. of

| | | d
(00TH] anities attiable hiszebfgoganes Mg Pagibigh sqieelzed in

cbvat 01886259, englitazone

(d‘dglg%fi égéﬁﬁaq%ﬁench AL 16 (%gw%iﬂz 596, 393,

(CP-6R7dD Spibset) drtﬂaght@pm 6CB-86B 24, Rfizem ésaghiaapee YU T/1&T), ITT-
derivatives, as dISC

SWWN'E/MI&'] L,@%@@Q_(I@ ?diré %E@EOQWQME?I&FBM (Dr.
us P No
R%ﬁém Ct aﬁy%ﬁonap hglsgnelsn atem

such as disclosed in
[0b275) P@hﬁme NoARGIERIg AR dadtagommumg@dmu%maﬁ@] (Bistol-

Né(LISYsiéép%%' b Bt Lhaagenesn AT OB SHoRke

Kgiéésé %ﬂ;ﬁ[&ljcg) %‘fg% agjclrﬁ?@&hsélﬂse‘é b5 MbAkent e\, “A Novel

00283] Desired hypollpldenlc
HRUENEShsAlRr AbRVEst ebligand fovBerbxisome Pedliferationt iAptivated
atorvastatin, fluvastatin,

il Cor YT B, B RS Raion
ounqtsL%éi\/Ig[abol g}h td&%cl@[@a RatdEDUGERS &7, 1841-

I'SC ose 220583 are SU|tabIe

1§4’f (1958), hid FOUIY. Bgdlication 3erialiNch 09/16&4,(58871)‘89@1 §eptember 18, 2000,
descri béd her ei naﬁ{

o Fneorm R iR PUTIeRE BRIV Bkages as se
I
erelggl glﬁal oglgu;g g&g%%%%ﬁ gi'gfér‘i’é@ér@ réiér@é’d £25 @6k hddein.

di sclosed by Biller
[?ﬁ 67@‘ Juit aMEdaPZQBEiEhtors];ﬁ&Sde Mohe di8deserlon ULY), appjication Serial
82 9-1871, including isoprenoi

N hOSehj0s3 ﬁlnéﬁhgue %@ﬂﬁél%aﬁnéén Un%: apglifation SsPgLNC-

BEGRaE el il B, WO AFbRY e PRy et gyl RExam! &

and
[go?%j 034t HNIDPR4 @ﬁhbﬁcsrs {1t ﬁqay bmmmmm.on vith the
onpi pomp MM, and Poulter,

Rigorndsdeserited Hoesin ielude, thaseilise %g@m%c{@g%sg]l W099/46272,
\21%}%{92@';&29 (R OBlBRIR Lo BI B! BROBIODHIGRNR009/61431

e ter pendi d

pHRRIQe] asv izt msad YA( akpydiinibnt ol | ano et
d. Che . 20, 243-249, e far nesyl
@MQG]@BM]enmda@@thmy@mcpﬁamghgﬁg) éﬁv&ﬁﬁg %ﬂ]ﬁfl b

vt Bspgsgoaa08a SToLR03 5B Lt

0 acid

R e e A %‘*8’&)“‘%‘?82‘% mgymg 1

@&70sedBQYaﬁM4 etalgiBinprs. dp Madahbams pibSi(é anls -gg 0y 2-

cyanopyrrolidides and 4- cyanopyrrolidides, as disclosed by Ashworth et al, Bioorg. &
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di ssertation, June, 1987, Dept. Med. Chem U of U ah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,

w@maei48 [ 002871 The fibric acid derivatives mI/Uk200@§20332
be enpl oyed in conmbination with 5 one or nore

C o @g v ng%? ?{/otgglgg.loﬁa 1'18% uq 8? far%f‘?f 45biﬁt8Ql 996) employing

eza rate, pr of i"br at e,

dos?algﬁpgé ée%éttlﬁﬂ@e%ot«seeféﬂeh@es pr obucol , and rel at ed

ounds, as disclosed in U S. Patent No. g%g 836,
[0W78l)ucSi11taﬂniﬁjrng§ltﬁndﬁsoz¢1ud€b@4t¢gj pigg) or Ig?niD 2id

sequestrants, such as chol estyram ne, coI esti pol and
P Eﬁéﬁ-e@ephadex (Sechol ex , Policexide), as well as

[Obi ? ]ﬁ ﬁmp Riths18 Glucafdis Hke Pephids (GRR- 1|\) doapounds
substi ute anol am ne derivative), inmanixil

thz(thﬁﬁf BOdEd it mrn‘tahgfccm“mﬂp ﬁtea@LPrl(rqqqp}or modulators (e.g., agonists
TR 5 a0 e g e
G%%%EW@%%H\‘%S&%Sn‘;‘%%mé{”%??“‘?%é“’ 585, 546
ACHdS RS jlin; BY-35862 dafy)and N¥3311T Neavedtardisk)- aci d,
(0R8HAT | ovamsicsoF s tsblh POk RARPH A5 Ve e h gl
ST e i

and
mhmmemﬁmsm mlucnasmhmfeos, squalsns symhetaserinhibitors, fibric acid

derbits, ACHS BTG TAERESPAT BT DUV wi oL b PEaTeon O

of
UL ORS00t o o b

adtilityl Bil2dkid &qﬁEstra@ﬂsQQQ)l@ste{rAl/@sgﬁrmab@fpr protejpi rs (e.g., CP-
I nhi bi t or - |

011 is e({ Cil ve.in 1té Ofplreventl on and
524A® iz %‘fi/oéélﬂoitlelcfaéf ?f’ VARV A hanst er s
l@%@g?%}? ﬁ%lblto@%éypﬁﬁ#ﬁ% Qg?g;ryéggﬁﬁég@ﬁbed dboive mclude those

ical profile of
dRCRs2T AT S. RatettaAN&| 5, 79508172, bhS.Ratent Nei 5%3%3%611 S. Patent No.

Sl BIeny SRasn N> Fe 20t Soleat ish ST Rgga S Patent Ne.
5&5&‘%@&%‘%% §%Atérﬂ%ﬂ{/9t9%bm40 A6 S5Phich are ifkdpeataddy reference

(1998), 16(1), 16-30; "RP 73163:

Mrddh.0avai |l abl e al kyI suI f| nyI d| phenyl i m dazol e ACAT
inhibitor", Smth,

[06282] ( T1b9 Blj\/IG Qoﬂ redgqtaw F}%p&%g reglpggl%g]m
({é}ﬁ{fl’l!lag ng g]S r§ WBm E)Bﬁndswmhhﬁh@ﬁ{ﬂlﬁe&ﬁ&/astatm and
ero I'c activities in experinental

léﬁltéﬁaéoﬁlpouff(ﬂsa S @is€bscdn . S. EdentNq 8)083 R4 lovastatinglravinolin)

Hol | Mannfred A,
bt aicoroorpaunyiedopsyh U5 ot N FED LGP breygatin and
rg}%[tqad %ﬁggsg :sgclhoats d?k%fb-ged;lﬂlﬂ' Epga No%’@%‘ﬁlﬁ'mmvastatm and

IC agents OVIC et

. Carr
L CBunds, 113alscm&@aaﬁ/smawmAwwamcb%é@ml Other
(1994) 1(3), 204-25; "Inhibitors

HbG Codvredhashssulabibors orhieh oay pa rapbyad herpiRcaglpde but are ot
hy"’$8 R, G lﬁos?a@l%rb $: PhentNi® sl3sustrovedrRiastagh ! ©

regu at'i'fig activity.
?ﬁ@k%&ﬁﬁﬁs%@ﬁwos@eo@ 590 e §107,080; pidrvastating asdisclosed in

i t of f
R R R M e
B hanced R OCNR SR QHR!1BH)Cafibdidiel Yn U.Satt No. 5,011,930,
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et al, Chentracts: Og. Chem (1995), 8(6), 359-62, or

TS-962 (Tai sho Pharnmaceutical Co. Ltd). [00289] The
whywelizpiugien ¢ agent may be an upregul at or of BORUS2006/020332

receptor activity, such as MD 700 (Taisho

Phar naceuti cal . Y2954 LeYd No 10
visgsgoipd Shionegingy ?ﬁec%g%]? 2@?@5_&?0 SS@QU%P “oti o

sorption
oG R 9. IPatcheENo ol pEeits
52 b R S e R e P har I B o resg
yrﬁ.éolgglhd%%%ﬂmmgmm%@esledvatwes;tan érsgk)é% s Patenf
an
4,6[ mz@@d@@m]ogg o’rg,m %@}o&z’lﬁ@ e eggfm %sbél%cz@s%a mn PCT

aci d

apRj] g[gﬁ%g%%‘ Ll %%ﬁﬂtéﬁ-p#ﬁ@l— 91)-aliylporibi natdsand

scri bed herein include. co %ggsc,
de@@ati%éSﬂie%@(iasldﬁscld@BngstSf Patkat Kot A4S, Ty Seariess Jagioaos (@
1999 00292]. Th
5. sgbmz@u@%@@nmé@@wa R G ot phR ol A Ae Y

mqVﬁ]r?PB{ m % as dl&?({%sg&iien |ab151%ﬁ6ﬁ%%6(@554,0)-carboxy-2-

suc enzi'm dazol e derivatives,
hygll(,%f’}po@lﬁﬂlel omoawatmvan@sm distossilin Fgenclaga%t .

d | d WO 97/ 12
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osed by
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didedodeti 9@%%@&1@N00ﬂ6% T, dc’alhkdmga}mt ¢riep sypl as disclosed in
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[aoas.'g]g miPesared bppalipidemie H%ﬁn&#fg BIAYEE afdl‘ég%ﬁg’gﬂ% %Iél?é"it%ﬁ?

i nclu et a dr ke channel
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I nhi bi tors (dual NEP-A |nhb| rs) tal, J.
ionhda thd temengigpyr &idf 5§¥]§ Qi & Monteliano of A7

Int [ ¢ snaler Awaeé presqualene
gfc(?ﬁbn@h%ﬁli’g%?ﬁhohfgh%gagén%%%ﬁ%s&%gggﬁﬂbed th:er ei np

bitebmsiphate NPYQrRR) eptlogs antisaiered by Coaesnmil Wolage, pyn- Chem.
Soc., 1976, 98, 1291-1293, phosphinylphosphonates reported by McClard, R.W. et al,
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10 Y4 receptor agonist, Oxyntonodulin, a MCH

ant agoni st, a GHSR ant agoni st, a CRH ant agoni st

a
wedtoa/13798k1r ener gi ¢ agoni st

a |ipase inhibitorPCHUS2006/020332
serotonin (and dopami ne) reuptake inhibitor, a

thyroi d receptor bheta dru a_ChB- [ / or
1. AL San 88 A0 > 544 R CYCIOBOP g THTED eéé’?’ arE a%ggrgrrlz%ér?g?c
..adoni st ' _PRd AtdnPNabf YtaAbstyaet] Tableld Contents,
dls%eg%ﬁ?%gﬁ?%wr}b\?\?’t colg%ounds descri bglg herein i ncl ude
pp N 9674043468/ Danmiagypon) ,  L750355 (Merck), or

CP331648 (Pfizer,).or. other. kno be : i
(003531 dudbricrel rpHr YRRy So D G (E LB T ARt
5,491,134 7 ahdy Bf¥ratethfibiAaldfibrate,
oni%la%@mgﬁﬁﬂ%ﬁo%f 1628 beiﬁgd%?gfer?é% [ 00296]
besarB i, @fprofibrate) akimofitmite bid thedikarprohuanhyandaelgisdicgrRergds,

I 20 conmbi pat j i th [
a5 ioFlorad A PUBEHING Sy - r L 50 B AL A SRR Erred
.orli.stat ' i releDBABraphidend
bﬂg%ﬁllg%e%uee)sg%gg%tu gtli g; %#1%%?% o@g’z\/\%%iz%:sﬁﬁbrr% be opt jagn%gg){
(SEIRIRT erblidexidefip bnail anlippstdbil{ RbonpBankenes Emsst fn? an N-
may be si butram ne,

R T R 3%&%@2?5"2 mz;
: ' | - ochd0 c abe Seiyoku),
e e e S o i SR e g

ARRSh@B UL Y14 @Abnydetiviative) omblimranide (Swihiterel Seenrd$-035,
descri bed herein includ

h ' t ' .
Asmcana@yatnn@écéC&%Wl&%eaagi#‘%@%@%@%@“&ﬁ’%?ﬂvm
W99/ 00353. (. i 003907116 KeigoBpiyn, Wit h
DI EH ’sacgi]ét%%g%%% Bro }alléé\%?ll?c at i gﬂgcz,blgi n Q?SMH " \
pc%lg@zagl ]rﬁ%ylaﬁ%&)\daf‘iﬁﬁcgﬁél,bﬁ&tgwim@mU_O%/Pgimyg. 4,759,923,
a es O - ant agoni S. | .
qupttrnay akdige gglm(déa,lbfédimthym?rﬁgﬁ %lowé%? ﬁ&g gm'?‘l?%eghﬁwh as

S

descri.b [l CBidb R kae M ssfusn dilesterol lowering
dw&aﬁ%iﬂ?ﬁ%ﬂ%}l‘gz%@ﬁﬁf’msom Exanpl es of NPY-Y2 and
a0B¥ Y4 receptor agonists include PYY(3-36) 5 and

ancreatic Pol ypeptide (PP), respectively. .
[00288Ect The At inbhitonwhish 1y t&ﬁ"?@ﬂ%ﬁq 9 °§¥?BF‘%§§‘8 &%@Uﬁ% ot

conbi nat i on Wi th deseldsbeth DRfgon tHerTaltud @4, 9-15
%iﬁ?fﬁﬂ%'{l’giﬁloﬁﬁn?%‘ﬁég e?%gg%s pherﬁy[ pr opa%ﬁo! am ne or . 4
(@@%@%sim%é)bﬁ‘Mmh%ﬁbﬁm ChéDhbispmitectve dhe prygyy an

affipl es of suitable antj - psycho,tgc ﬁcgent ‘é@%} Wae osis
regressapi of@ortieafatp sfreakoirea in hemsieEh 7 JHOHE! fﬂjp Xa) -

Prozac( P pr azqke H%?)h bihaeblodi @9 3R3ile HECE 27677: 2
(ﬁh@n@ﬂe%%l?gﬂ%ﬁ’piaﬁéﬁf ?gé’d 1|(oa ent a.pp(igl&ca_i ons are .
ﬂo@ﬁl%@@i%ﬁi@itoh@itﬁ ipateByhypefipidemieactiviy Beefatathiey selrose
ot her therapeutic agents, when | oyed i.n co DNk LAl
stbpiessidthef tho Ippatiscscrgbertef HraP r&’%ﬁﬁ% BEPTGEEY For
exanpl e . in those ampun D155 B4 ® GRIP7 31 B8: a bioavailable
@%W%ﬂr}& gﬁnﬂoxﬁggﬁﬁa@%&eﬂ?@» égay’n thé patents set out
ARAYEARY1-EBhenylimidazole ACAT inhibitor”, Smith, C., et al, Bioorg. Med.
Chem. Lett. (1996), 6(1), 47-50; “ACAT inhibitors: physiologic mechanisms for
hypolipidemic and anti-atherosclerotic activities in experimental animals”, Krause et
al, Editor(s): 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.
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ot herw se determ ned by one of ordinary skill in the

art. DOSAGE AND FORMULATI ON [ 00305] A suitable 1 1-nmer
w@epbilzi4of Formula | can be admi ni stered to pRCT/E81086/020332

to 20 treat d| abet es and ot her rel ated di seases as

h d
oo 1fSBRD Bdne 2 nd, %rﬁ]g”(% LR GNoviAEaERtARLRCAT)

mul at | ons.

" as @%ﬁﬁolééééﬂo cffle hibnt1®. 64 ﬁrs@ﬁvaief—@@lhbﬁ%@Aﬁhﬁhbﬁox:ﬂﬂh lipid-

eterm n dosage and route

of

reg@iing het it Inhubmirs oﬁa:yl-@or%p&@lﬁatercd agultrrtTerass EOd) g
humans, in need of Sﬁ'ﬂ{q E\g@ [ The rout e of

Dexplapmpatif2tseaes HayostHErd JsP ot Timited to or al ,

[ 5Bl hypdzhblestesdlemicrctinig’ Stout
ph%&fl R@R)g@ﬁtyl) E@g'tu?ﬁgegﬁﬂg%lﬁnt r arruy%?ul ar, intradermal
et §1szherﬁ@axa$ Orgi Gherac@PHF), 8(6)i 10r62 eE TEH62 (Taishav enous,
or intestinal admnistration. The conpound is
Phagmarghiagab §oakiddr di ng to the route of administration

[0{?%8"9? ?ﬂ%ﬁ}gﬁ)ﬁ 1dc ogl %éﬁ@frﬁ?% an Jag® of EJD‘Bgiec@ﬁoradctlwty,

Basis of Therapeutics” .
subh 4s MDL9G®(TaisRe Bhaghamuticabliar hid) end LX&BS@& Ehicleidy)-
18th ed., Mack Publj shi 30 [East )
[0pZR 06 Exanglep ﬁ‘é%*&b&ﬁhpg‘gierc‘ﬁ 33%06%%?%‘6‘51"’“5?5% “ES %gpt i de
Sitj Ginchde 8FH43461 €Schdringy
Hﬁ?rrgaf%'ﬁpéwlgﬂsggg ?é?lgn%%ga{iﬁ;eg?&teabl gt se capsul ee@ ach
P1eﬁgh) A39:\Q tBOQGTII7248n AroiSRoesY DO 3553 (M?%rﬂnd] “Med
i ncl'udes sustai ned rel ease or tined rel ease
Chemnrtil, 973 0/99%)- pills, powders, granules, elixirs, in

[(ﬁ*éﬂ g ﬁfj@gmp[mn B 91%%% éa:l Nofbieakid Jé&aﬁ@@&bﬁiﬁ@ﬂntors for use in

S|ons tinctures, suspensions
coifbifon WHER ﬂ&tﬂon@pnﬁ&ssdeambedmmm owhide Thgpounds as disclosed in
conpositions described herein can al so be adm ni stered

Drugsarf gle, Fuwer%él%@ (B3s or 5 infusion),
[q(ﬁ%’%}g h}%’g?%?%énag'e 1%'f>|tit%lfke\91ﬁ§h nfd g%@%gﬁa‘lé%klhﬂ c&fbination with

orm a usi ng dosage forns well known

oflﬁmt fer&orfpoandl (ﬁ&fo)ﬁnglﬁ 1 1gc1uae mhpm@em &15-LON [inhypigers,
t
spbmsany o e Soreor Lo 8o EREs e nir
? aH !fff g}t‘&g ?’@Lfédl 39 of h&o Sl S5 Afsclob&d mhweege/soute asd 15-LO

ard pharnmaceutical practice.
ué\ﬁbﬁ&@ 3Q discibied By Sélﬂﬁ)b[’)e@l AreAttémmtiohef dmtf}mlymd gherosclerosis

escribed herein will, of course, g endin g Apon
ik redobyits ﬁvathtadnglﬂY§déﬁ1‘§sl %%@Xgﬁ%}aﬁf‘a@éﬁv Jpcking signi
characteristics n 1@011206 §ndT©d1@u i
agﬁaxla%tpéop@]meg d’r‘}?lﬁl LB a Q([o%@’(‘é%?a&@ i ce

speci es, age, sex,
dgRki 1 rg&?%&@ke SN I&]hﬁﬁuom LYON[ gherapéuttcﬁéarget for Vascular

recéipie he nature and extent of éﬁ synptons; the
]kiseu&ebemntEhar@ﬂﬁelﬁllC@de 99%he- t}éluency of

[tﬁh%%h rerg Efcﬁlap{%a ﬂi flflg le ﬁ%@%ﬁ%ﬂs@gﬁ%@% IfQMuse il BorhBid@dion with

and the effect
t’ﬂg gbﬂhﬁ&’undp‘ A deRPived BéRth 1961u‘debaa haenérait Wackeds calchinnehannel
escribe the effective anount of

meqwrsr @dtybo and Evtpd; €. g:ddm@rn, e réemlée ﬁﬂﬂa‘ihgglg and
of the_ di sease stat 030 4
e Gl N e R
ﬁﬂ%@tﬁﬁmds%@l@rd&ﬁﬁ%’cﬁﬁhd& hgethyidilontisdzidé ftechleronmuithipzide,
ween about 0.001 to 1000 ny/

E&Wﬁdmdepbﬁfﬂnmﬁg; ehwcmispcibigryet e@i“ﬁB“ﬁ%@%H&/fﬁﬁ%%‘?“de
mugohrr\qge é%amdg %émgenene, amiloride, spironolactone), renin inhibitors,
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nost preferably between about 0.6 to 20 ng/ kg/ day.
I ntravenously, the daily dosage of the active
wo p@raziioet when used for the indicated effectBCTMIE1006/020332
range between 0.001ng to 100.0 ng per mn/per Kg of
body wei ght durjng. a const.ant. e 1nf s el il,
A bivdior e iRt ZofRPE BisvioBhE sy Stapoth zazc’p“

B e Huidbnrd, fadlifri0fisidotll) NAT1aebdptc mntagonists (#Egn
del%gx[rﬁ’%ﬁ%@gl)’/qv\ei%hi anlgnm)st %?‘()ef erably at 0.01 n%%ﬁ
loshfta) iftgsqren, valsarpe), ETkgodpteyaniagogists. (¢ 2h SURSRYER ASEHED

descri bed herein. €  Ni r | i 1 ET/AIL
ndaprgousedincshed G PolBeRGArT 5 goagehasy Bete) Dua .

10§ Gler@thpbindd diigedd do9ES 00/0158%), neutiat eelopeptidasei(NE
anfégﬁiepgf %ﬁ‘?’lc?glpTE% conposi tions described herein rrag/ . 4
inl@ibBers peasopepsidasesinbibidrsi{gual NIESCE BhiRiicrR (& PRAPAtHHat a0

al | ow sustai ned rel ease of the drug over 30 a period
gegropaE)ad)- BeRYABnt hs as desired. [00309] The

[0%%05 E&h@ﬁgg Gﬁﬁﬁfabﬁ%tit&{eﬁitﬁageﬁfs fheudiicoinbinatiea with the
C

anasa rm via topical use of suitable

Wbﬁb@]ﬁeﬂdiﬁ inclhute alVBY treceptod epiggpniplo s NES - YEQr I%PY-

-140 WD 2006/ 127948 PCT/ U 6/ 0203

Y& RaCADIORBENSS, ORI P SCH A AR g (PR AGEETRL, o CRH
| AL Er . %6 b 8iphsd iARIbEOS @@erotonin (and dopamine)

a acﬁ%n%?’s %%gﬁj@%&ﬁc?@gf coulr@“siie,1 be conti nuous rat her .

relip@Re inMiltsiton) 4 thewoid tehemoagihatatirughe Clok apfageragiang/er an anorectic

[ 003101 The conpositions are typically admnistered in

agenfi xture with suitable 5 pharmaceutical diluents,

Lpi eft L 6 IHGt imdeby optesany esiptayed in
[(ﬁégg nelzl}%esde&?ga?(ﬁi%éé tgiag%lll(1 carrier sf sﬁ?t abﬁlly sel ect ed
cHhbiRati @S REE ompotris destribad bekefroinaiugde AJAe (Tiekedadpaigmppon),

that is, oral tablets apsul e el i xi.r [« 4
Lap 5o Mselo on GEP AMDHH TfFZeht DR Sigpiett 3 gty s disclosed
. SYr IRhe 614 cANVenL 5 gneps3 and 5,488,064, with
Hbﬁﬁ%é@@ﬁ .%%p@gt?’n%.‘ 10 1003111 For instance,
AlT067011#k0 365 hid SPBHLE48 being firtferrbdr m of a tabl et or

capsule, the active drug co nent. can be, conmhi

[90296] anExamaples ofdipasignidt oﬁq\gﬂﬁﬁmﬁec%umﬁlyaeén cn;g B?e?épe,
inert .carrher ih i@ dae Grlistat or ACIICS62
¢ ?‘EF’@H,OH%t °8‘sn§’gﬁlg‘?sﬁ‘§e8§§edmﬁ%et“lhy| cel Irula(l)se, magnesi um
(Alieha), YithdirkahtWettp mbeaphat e, cal ci um sul fate,

mannitol, and sorbitol; faor oral adm.nistration in.:
(002071 d Tbe sqrotohia (ambﬁomgekrewglﬁe‘ﬁ%teawhﬁ njbé dbtionally
conbi ned with an I = ' & EbLEahing,
e&&ﬂb b eiimpiiafi( with HopntiBila egg&n%?ﬁ%t Timted to,
t@éi?ﬁﬂ&tb (TdBh¥E% Fbhnsafiforsabiine (Rbgemonon),, witthghuttsing ead
Oor necessary, suitable binders, lubricants,
tdpisamate hemgiprfemgtent s, and col ori ng agents can al so be
i ncorporated. intg the mn ' | $e optionall
loREH o Egraptcs of il biob btz citppBRlsupLnaRy Be optionally
@g@e&fd SUShbASiioR Withn@ingounds ddcrited tgtain axdudsrthyroid receptor
a-lactose, corn 20 sweeteners, nat ﬁrﬂﬂﬁégw 3 Bio)
Bymilhatticagibing dsdoseddn XEQLT/AI 0P Ghs@hith WGP/ 883 faroB!
al gi nat e r boxyjret hyl cel | tions bei
ey 00 mae R REOHID, Bl By PEKURERY Wtations being
ér%%éﬂsedl' ncl ude sodi um ol eate, sodi um stearat e,
gnesi um st earate, sodium benzoate, sodi um acet at e,

and sodium chl oride. Disintegrants include, but are

not limted to, starch, nethyl cellul ose, agar,
bent onite, and xant han gum
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25 [ 003121 The conpositions described herein may al so

be adm nistered in the form of mxed mcellar or
wo peszives del i very systens, such as snmall uni | BCEUSR06/020332

vesicles, large unilanellar vesicles, and

mul tilamel | ar icles. Lipos edodeem
(0E59L | BXmFs pHEapr S Ry e R LU oy

%4 5 L@ RsaiRuLeMic irhideeB-1 dRegoniatsiand

Cm@%ﬁ%ﬁ%@rs 2%?“%% added to enhance drug absorption. 30
rinh@ABAB ISR ALA6A)0odr ugs are known to enhance numnerous

desi r ap| |ities.of { e _

o B S P R P larks e Yo
18] b be deli d i

oSSR S 2 000l

[08502G/ 1270 480rP6T0 4452006 D 203 D2 optienallyi aserloyeeria icg@gqatlon

widospraminds derraonbhergts depiige RS Bhpte g ™

ph%g go}ia%lglgﬂﬁnecﬁj}hﬂi |0l GyitEexaPRetahRfS8edhg file€erred.

i'ons described herein may al so be coupled wt
(0899210 ! Exap@losrotissitabde duiFmtiaice snta gnadede qlesapmegialpperidol,
pol ymers can jncl udg pql yvinyl .5 . @l i done, pyran
olewmrgﬁr@wreﬁ@(%)ym?‘bﬁg%ﬁwgzo}ﬁe@ﬁ%ﬁyyb'arri de- phenol ,
hydr oxy.et bR eRat kations are incorporated
[ﬂggbéet een%rggl?é @%@P&%@S %ﬁglﬁsubsﬁp?u? é%l with
mﬁ@hﬂ%ﬁ@ﬁimkﬁsidues. Furt hernore, the conpositions
descri bed herein maybe conbined .with a class of . :
[09304l g Bletaeblowe pHhiey tharapeuicaAegNts; Wh%{bﬂP%\??’%AgmcccS’h%%%’“lt By
rel ease of .a_.drua . Rl A% ihese@heunts
t d’l%oi}’&‘gﬁ ‘?eécgt&ﬁdg,% reéltég{)aﬁ?rérgl?id’ g?r PO n}?l actic and 10
iRLaY&H YGRS PEysidinds Dest Rerntans imiheglatentsoibout above or as
pol yhydr oxy_%utyri c acid, Sﬁ(ﬁl@/o t hgest ers,
ofheiwisc detafmained bl pae plRIABBYY ,H%SIachanoacyl ates, and
crosslinked or anphipathic block copol yners of
hydrogel s. [00315] Dosage forns (pharmaceutica
conposi tions) sUDGIAEEfANDEORMELAZIOM nmay contain
fromabout 0.01 mlligramto about 500 nill.i gr f
[0@305Ye ArgitelliedAtmer Pspiids Of£&@5§m2’? aflppigifigied 10 patients to
phar maceut i c ol L¥& aloR8 hdibeRixewiwith an
S s v oy
a\[é'gé&%%? BasiedinGhe i dfphaimacesti@hforafulativas.c Bhgreskilled i the art

CGel atin capsules may contain. the ai:téo%e. tion of the
dfpating dinbetanchnrasiiedeserming the dpsage aag copte OF papuinsiat
starch, cellul ose derivatiye : MAARES #l The afifle of
compaund tanﬁaH’.mag% 1 q‘?‘élﬁl%@iljg%(rrsﬂent sagghwk?eééﬁgﬁé&j to make

65860 mh 3 MBi® buBptdet ligiledts omhdnitapsltestal, rasdapaal,
manuf actured” as sustai ned rel ease products to rov'bﬂe al
Buzcalc tmitanasat pelmestany sebeytaneps IREIUSAUIEY ATadedl; Jgeua
hours. Conpressed .tablets o d 19 bidpBund i
oaaraico HasR Ry sregs SER P Enf AR SaRRE e cplrBnd i
fiflufhed BB 1o ERERNTe@misiStratni laéCor a@tpidble pharmacy
selective disintegration in the lfa,st roi nt esti nal

pragtite (Fiiigl f0A317 ] The Rheirnacidesierd Haststd Thgrapaytcs ,_Ch- L,pl,
B b DR e SuSREEL T A duadd e

n general,
zgg%tgﬁ,la@ 1sjgb%abl e oil, saline, aqueous dextrose
gl'uc a

Uucose€)’, d related sugar solutions and glyc

col .
$00B06RS Phopharaneuttallycicceptalpeo | y@ﬁﬁ@p% W&h@ns aescnbed

herein can be administered in multiple dosage forms such as tablets, capsules (each of
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are suitable carriers for parenteral solutions.
Solution for parenteral adm nistration 30 preferably
W@ o0vbAa271998 a wat er - sol ubl e salt of the active PCT/US2006/020332
ingredient, suitable stabilizing agents, and if
necessary, buffer subs ARL gy, PIsa&Adess,
which dpelades SBHRiR rﬁé‘?a%f”f{l?l%&%%e 58F um gﬂtg)lhtjeg of ascor bi c

12 b0 EnRFosEReTBE, RBEtallatecconipildxas) liposoma mivwo-
gra%]ﬁg’/e 15%%351 A 020331.%d stabilizin

agen
emAlsioms (thetires, suspensions, ayips, aprgsqlisBrays pR& ey o%adffﬁ%

EDTA. di,t1on a
copmdins e S5 e RO Gl oEpS, ot o

1nf8%11019)r ﬁﬂﬁéhcte ?ﬂ%bcﬁ@&oﬁb'tﬁh@iwmambr 1nh@ﬁﬁ&<9ﬂ1ar§grm,aﬂil e
I ca

mace carriers are described in ﬁ$n1n
usmEldesa%e ifenmsewel Bkizowh forthesei o @r@narpﬁhﬂlﬂﬁéb’@ % ﬂnﬁgﬁuglgﬂtaﬁfs
Edi t Mack h
Theepmporiient By bF PRI IPHE POb b R beldRfRlefd with

a p%?aﬁn%{:ﬁu@&? LIRSl orfips Bads 60theshdsen raterofiadministiation

e conpounds descri bed herein can be illustrated
and%tah@érﬂ@hmnab@utmbgmb@@ [00321] A | arge nunber of unit
sul es can be d by fild] t £
0pi0ae by dosger e S s sstigh] B hBRf AiSiot W of course,

I'grans of

a&@d %Bagg glgB M%c%i{é &0¢h as]tﬁQthlﬂﬂabd)@hanﬁc dfaractenstlcs of

ose |grarrs ‘of cellulose, and 6 milli
thopaxtieslatifgent ilmhlltsaﬂnede a5l 1@ofetof @ngpstﬁat@@pgm sggmfs@ ﬁx

hQu{;nnﬁéfgéai @3{3@%&&,&\/ welgtg to? hﬁsrg%ialen@ ﬂgeI S5k %ﬁh %xt%hﬂ of the

or olive oll may
syar?pg ring :RRL Eﬂd%@goﬁ&dn%ﬁf t@é&nﬁé’m”ﬁ@ Ffeq@énoy af @satniong the route of

acenent o gel atin to formsoft gel ati
AGRRSHLEsN, (Ilﬁmieﬁalrunﬂglepﬂ& faoctinnl afithy patienbengd He Sect @féﬂed A

i ngredient. The capsul es shaul d b
Phﬁgn@t o Vetruimengn q%}ff SeSSPRE HY eegf%gu@é‘&jmgﬁﬂt ®fthe drug

cony 3 $10 d&f&h@laﬁ;e@estaw't for
feé&}%ﬁﬁ‘gf] rg@e%&ooghﬂéf%l&lgﬁgﬁs oﬂf %tgtslve i ngredi ent, 0,2
[0U308] O'By®apbf galetadigdihnce2Beslally otsh dsagR of the agtive ingredient,
m 11 granms of rmagnesjium steara

275
whies uegsk ips t‘h@ppqhﬁ@e@ gifeqis, ga rarﬁtbﬁﬁ/qep éllbgﬁé d d) r3M»o8 Eng/kg of

ans of starc

and 98 fy f badeweighat penglgy, and
bAgY VES gﬁ’fﬁfg tt%gﬁene%r ]e?ggt(e‘d ggl%altogg? ?’kgf{b or }g‘gl ahpagey

k8 BreRirhti betwledh @bdu 0l GetoD hoBg2ay. IMa\renp@ﬂy,ébcp éaﬂy dosage of
formul ati on of an 11-ner. pe

theeacsive ingagdient Whep Used qré‘t%ﬁ}pﬁ tgﬁ gﬁgcg[g W%I;(l 'i‘a\n%g paEReh bRRIng

I prents

as LNos wadaitategfukiah Such
th§$8§1g p%eéngfp%{}?é p?ﬁ@s@%ﬁldﬁggﬁgm Zr )étang?ml 1| m t L}c
doRstantifiBavebbidid bilsion QA de @férémazzo@erm@@slzat ag@ne\pggtog ng to 50

and co-sol vents, solubi]izin

nigper ken pnrgKg@@dﬁ g/e1gbh@t}ddppﬁé>geferagﬂf a 0].c0\iI r:ggtoqr().o mg per min per

Kg body weight. The compositions described herein may be administered in a single
daily dose, or the total daily dosage may be administered in divided doses of two,
three, or four times daily. The compositions described herein may also be
administered by a depot formulation that will allow sustained release of the drug over
a period of days/weeks/months as desired.

[00309] The compositions described herein can be administered in intranasal form

via topical use of suitable intranasal vehicles, or via transdermal routes, using
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agents, anti-oxidants and reduci ng agents,
antim crobial preservatives, buffers and pH adjusting

wa@g@nt1s794$bul ki ng agents, protectants and toni cPETUS2006/020332
adj ustors and speci al additives. An injectable

tra;;;)fr@rrngl A Dpat (Xﬁ}e?lglﬁgltl stel'e%l m?ﬁ’ 86 b HeRsd@Rtal defivery

particulate natter.
syit%g%é loéy %Hl%ﬂflﬂa@l'on %IIP@ISdoﬁltsﬁnbéSwnhahd)us rhiber than
n ni st r tion by injection maybe prepared by
ingfrhittenintrdughou tlznghdsage @gg%fby wei ght of active
ngredient in phar mace eptaalae 1
[W-ﬂgﬂ naje eqqupstarectgmcgﬁ ngclzl%)s){eéro vﬁlezg{n or o‘Q‘hltﬁ Sifable
ph%géo%hﬁ&g dilddis, %Qélﬁkh@noﬁmr@ (dolectindbey jeSatedrtb hersirt 45
' um chl oridé and sterilized. 10 Suspension
phiaffacR61icalinaraigusy suitablussprstest with tapech & %@ﬁﬁ?@é tpgR ofr al
%@Sﬁ%&@’na@iaé‘%?éﬁh e el Fhrays Rersted with o
fa %n&it &&ﬂtm&a[thmnymweuncal
Wﬁﬁ({”’#&?éj gﬁtggﬁggﬁgPs ?Odl um 1%1 benzoate, 1.0 g of
pradidest ol sol uti on U S.P., and 0. 025 mL of vanillin or
ot her al at abl i.n Bi od
[008EHopdior insfages: | @fd%’f &%“%Hg?%ﬂ ]ﬁle eafgdetablgtr T AReF the
accﬁvrer%?t?é édn%bngfﬁ' craﬁ BE @ofnBneAHItH 'érﬁérﬁlahbﬁltm@c/ phaﬁnaceutlcally
ectt on 'may be prepared, for exanp dISSO|VIn
a@eptldble{:limbﬂ chiriet sghad &bt wot ljpwitsder 1313'(95% S@(ﬂ SEOsCagye
to the polyner solution the actiwve
mieffish p@bﬂwe@agr&ﬁlam oo ng R R AR ksl Rt tr??‘%‘(m"l
s lih Xiq@id fofnh@hd6day o cmfpbnérhecanbe
a%‘@%"r@g&ag"gn@% tri dgl?géhthr oughout tﬁe ngtrl X.
cb 8138 withlLuag romlmmmim pharinepentigaldly wpptablﬁémf‘gt gaerignych as,
subject matter des

b d, 2
Ll Hin
syl 1&) %1%8&5 YRogLSHo E%mtéggﬁﬁng"!gteﬂﬂs Narddn@lsEepgent cibalso be

clains ect matter recited in the
ifidoRbdTBted MaY tmﬁnmmex Sumblobimdcwmcéudehhhtraélumted to, starch,
C|f|cally descri bed herei 00329] T,
vlatnenatyiabsgat Sheh 5 BUCHOL 040 RNCaPG © Qg‘?" S'g(ft Th
scope by %19{119 At atid] 68 SR maimmgmate
SAEEE H%fgcflatggglsainﬁgwgﬁ di g%ths%of the %% cl g?msd

aHRIxORktHyRENSlose, Pulyethiylenalglygok qud wakesn_uleeasyased gy these
component n addit to tho e shown and d

A RS A S L T
ar t %tﬁé § t hecﬁ{a{)er g&?é&ﬂmﬂ RfridRt D@gﬁ,@%qn@qmmwt arg not

ications are -
12006 H24948, RETHUSHARGS,0208 Bantonitt, endsanthen £&M  wi t hi n
t he scope of the a ppended cl ai,.ns ref.erence
W@Blalln dihe Ch@P@%SlOI}SrQ?é‘F THRsAAeER BW?L}P &F é‘ﬂ]@ém?tﬁre?ﬁlg l&%e‘%m

g,r%ﬁyaf gﬁa&l\%ﬁ%%ﬁé?ﬁgz 3@1115 GHHR2Q061 Q2033 ar WeRTes,

I' SO pol ypeptide comprising a
ﬁl?;fb“\ﬁﬁ'ﬁﬁleﬁﬁr Jeiclvs) andlmultilamellar 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.

[00313] Since prodrugs are known to enhance numerous desirable qualities of
pharmaceuticals (i.e., solubility, bioavailability, manufacturing, etc.) the compounds

described herein may be delivered in prodrug form. Thus, the subject matter
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5

Xaal - Xaa2- Xaa3- Xaa4d- Xaa5- Xaa6- Xaa7- Xaa8- Xaa9- Xaal0- Xaa
wo 2defzmomsil a | wherein, Xaai is a naturally oPCT/US2006/020332
nonnatural ly occurring am no acid conprising an 10
i m dazol e or, thiazole rin | $itifiiRE8d 86mpounds,
de%"ﬁﬁbﬁg éFVFIh]IS é‘?’FF‘?fk,ﬁzt%%‘feé Pﬁ&%un% uog?h?ﬁrg Qér%lgrcgio hoatons of

@Ak ARG e 2k, 0l baRRddorsubsiaiing &d smieh
ydrogen wth one or nore al kyl groups, or Wlﬁ,h o@%
[008140r Ehb adopagitbunpsiesorfed BETein HAY skt sonlis! with spiu
said am no I d maybe repl ace | mgiou
oS b BEFHLY PPECHREEY (BRI Ry A e h YAy
py%%}’iponé?gglr%%hg?@ﬂnkﬂ ﬁalglw @oReRvpyl- Pethayiytxyidaphery , 15

aryl oxy ar al kyl oxycar bonyl , : . .
poigtlydrasyiblylasmripnaddpbendl, or tebredndenepkisenphiysreubified with
al kyl car banoy] , =~ aryl car banoyl ,.. ar | ;
b BV GEY N SHPGHTS 8 Rymacsltois S L EEHAB o combined
wﬁﬂ %lcﬁllsé( ¥t 'Bh%é’%ble polh&k sl ialakhiesing fcontydlledrrelease of a
eteroarylsulTonyl; and wherein the am no group.of,
draafor bsarmpitj midhdtic aaids polyglyselihacithoopolaeersiof P&B’%QCUE gnd
am no aci d_of_ histidine of thiazol ' iN which
baligiventiciani abpmoncangiagiont LRGN B, TG
Pl RN, pofyletals, b1y iR an/ RS anok@ates sand crosslinked
nat ur a y’gr nonnatural 'y oCcurring am no acid
osghslipatlicflosk dopelygreougs hydweslsst i ng of
a-am no-isobuytyric acid (Ai.b): (L).-alani Lne:
(00348} hyPosage KT i@@mﬂ??&?ﬂﬁ)@%{)ﬂl}lgﬁ)%g{,t&?ﬂo%r ol %tfe@’on
08 | hiNGilligral¥eroRbehs 500LhilESrama ef hetivedngredient
f%xzceﬁ‘,aﬂ'?%%Bn‘%‘?’h‘”yﬁn‘?%{z‘%ia?‘ﬁﬁ°ndé’@1(‘“a; M- Az?) . (L)-vali e
padhsh &) unib! In(tEse pharosaditive] cammppsitivas dieraotie irggrdiay Will
atons of said _am no aci re optironally '
onfinani e peseridh an APRYR 4 eBu< Bos Ao et ied g o
a.nat I ..nonnaturally occurring am no acid
“@%ﬂEP?Q?H%*lﬁggﬁﬁho aci d si de chain which contains a,
(66318 x y GeRtiachyshuleh atayexatap the asther ingredigat andpovglyred carriers,

lutam c acid; and_wherein. any of the carbo
e e g S

r .nore alk LQIHABIetsXaShh tabletd el dapsules
S St 9 Y8RR sk R 5 SRtk "Xaab i s, a
BAaby e vuakined rélyaso praductsrig peavidsofon eprfinuous release of
sel ected fromthe group consisting, of -t hr eonj
rhedicationmvens peIdRE hopIs) -‘i@mfﬁ%?é t%%}e?%%‘bf}aﬁ TRE, C%f‘ﬁf?-%’r film
nor l.euci ne; | RS t£34t T Ble@BBogphere, or
?Q{eé%maﬁlg a%aﬁ%léggé{tg%ﬁ %ﬁ%ﬁed substituted w t%@gne
Qlterl B At iy del@rioe gisintegritiindn ghogrstrointesiazidrack  a
natural ly or nonnaturally occurring am no

d
(GOMST]! s inguid doseizp Fermsdar M3HACRNPLHANEY HTOBELT qlping and
ei f t ' [ f id ' id

ﬁ\%’er ei Egonﬁeag?g%%ﬁ%&g@a &al ns of sai am no aci

ef eroaromatic ring, for
gmggﬂl e Iﬁlg@ﬁ@amﬁyhﬂéﬁla-sphsﬂy bil] satihaequeous dextrose (glucose), and
| pha- met Ayl - 2- f | uor ophenyl al ani ne,

nd
sl gpéhsupet bylhtics@ndehcols SBPETTPRY 6 gaggol \%g?lg?thylgﬂ% glypols
%qgggﬁg rlg g%aigltrs%pa%ntgrgi w0 S@ﬁftﬁn%lepa?&ftérﬂr@ﬁﬁiﬁistraﬁon

preferably contains a water-soluble salt of the active ingredient, suitable stabilizing

agents, and if necessary, buffer substances. Antioxidizing agents such as sodium

bisulfite, sodium sulfite, or ascorbic acid, either alone or combined, are suitable
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10 with one or nore al kyl groups; and wherein any of
the carbon atons of said amno acid are optionally

wa@wsti21owg ed wi th one or nore hal o groups; XaafCT/BSA06/020332
naturally or nonnaturally occurring am no acid
oupri sin am no L0, 54 48 Al DS EDTA. In
Stag’ﬁ}g?g e dapg\\ns? As< aﬁ?/%rﬁg%? d%iraolg%?m? or exanmple
adhftfog,r BitBa1 Slutidimsdzh Gonthihgaetenatived sud as tanzalksnivhe

carbon atons of said amno acid are optionally 15
chéathiet inethykdriprepylpaaber 2pd FRIOEIDEANOL  hal o gr oups;

Xaa$ is a.natyrally or ; r 5 BefdifEo@ MTRO Science
[09%193 s %PE%}Q% Bﬁ?r}r@ﬁ%{t}%l Crl‘gl?%g%%éc%#sr?bse t8 ﬁ% g ?ofui%? seri ne,
aﬁﬁh&f&%@ﬁaﬁ{&ﬂ'ﬁﬁ&@éﬂﬂ EditionyWiatle PublishingCompany, 4195, a

e carbon atons of said amno acid is optionally
standast teferemd teittin tlim&eldr nore al kyl  groups or hal o

roups; 20 Xaa9 is a.natura d¥ninistration of
BBSHPS 2 smead e B Pir R vl ddinstzaion o
th%%@b%o%ﬂs%s&%ﬁ%f&n &nasrillatithddcasafollows:f or exanpl e

-aspartic acid or L- glutamc acid; wherein one or
nore of the carbon atons of said amino acid is

optionally substituted with one or nore alkyl or halo
C@P&ﬂlﬁ%; Xaal Ois a naturally or nonnaturally occurring

' ag| itlchnsuldslcan BE prepareld By fillidg steiard two-
[%Bgflz%%g%%ﬁ%@é%g/co%ossz X 15 RS R
pleve hard gBlatiReapiles with HHnilbgrowsmipawriprefgeiin Berefient, ka0
1 ~R3 X3 R4 _N H Fornmnul V. wher ei
reisrane A sept OB R islp g ol rat sfflesitin
S%x%geogen, al kyl, nethyl, ethyl, aryl, heterocyclyl,
eteroaryl, hal ogen, hydroxyl, hydroxyal kyl, cyano,
am no, am noal kyl, carboxyl, carboxyal kyl, al koxy,

met hoxy, 5 aryl oxy, carboxam des, substituted
Soft Gelatini Crsules| kyl esters, aryl esters, alkyl

[00322] A mixture of active ingredient in a digestable oil such as soybean oil,
cottonseed oil 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

[00323] Tablets may be prepared by conventional procedures so that the dosage
unit, for example is 100 milligrams of active ingredient, 0.2 milligrams of colloidal
silicon dioxide, 5 milligrams of magnesium stearate, 275 milligrams of
microcrystalline cellulose, 11 milligrams of starch and 98.8 milligrams of lactose.

Appropriate coatings may be applied to increase palatability or delay absorption.

Injectable
[00324]  An injectable formulation of an 11-mer peptide composition described
herein may or may not require the use of excipients such as those that have been

appréved by regulatory bodies. These excipients include, but are not limited to,
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sul fonyl, and aryl sulfonyl; and wherein X1, X2
’ ’ ) ) XS!
X4, and X5 are each Cor N, with the proviso that at

wo e@sti279eme of X1, X2, X3, X4, and X5 is N, 10PXeus206/620332
a naturally or nonnaturally occurring am no acid of

solE%%‘f;rsm ?632)653 gfglub}:l\;bzgl%,, g%glslf%%g }é@l&%ﬁé{g@)ﬁgsﬁflat R%a

ag%%? anB%xEﬂiﬁts Rhd ?&ﬁcm Nobhts Hntimi@obial prekarvatives Foxfferd apd pH

- - R3: X3\ )
adj%@fm@é@ntstlMeragems,tm@e@agfé@ﬁﬁi &Cl@a%d&}g?ﬂiﬁ %“‘%?Pﬁgl’ﬁpof

said amno acid.is otadf
ad@idives tagnm_ﬁ)xm 103%%5 fé) I%easrt 1e %%é%ﬂ?l% I%%i 192’51?@ éase of
so%@héqﬂ‘e@%qg%@ﬁ%ﬁ%ﬁwm) & wherei n each of Rl and
I's an a or yl al kyl group;  wherei

IOﬁSKﬂ §6gnmrmtmralodmnmm®néuﬂ¢bl@ fﬁr@ﬁ@l@ﬁ%ﬁwn@aﬁwg@qﬁaﬁ%}ae
prmar l@%hstlrﬂygd}fg%ﬂ;pmp%y &rg(}e &’g{“{? ﬁ{ﬁ lo¥!1¢t1d%%§1’é&’1@ﬁty1!n'a

yano, - am no,
ph%%{b%ﬁﬁ&ﬂly’acé‘é%ﬁ%@é(yﬁffer@iﬁdt gy nkagl not abllﬂ@mya, coreflvEDK yr other

oxam des, substituted car boxam des
exalpistt. Ehé sulstiormshpluldelet mads 1sgt]onww1§tu$qdélﬁ9|c hlozidg anciﬁ}enhzed

aryl sulfonyl; wherein R7 is selected fromthe group
consi sting of hydrogen, nethyl, and ethyl; wherein

Sﬁ%:p 3% X3, X4, and X5 are each Cor N, with the
proviso that at least one of X1, X2, X3, X4, and X5
[00326‘] aadaqueous 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.

Biodegradable Microparticles

[00327] A sustained-release parenteral composition suitable for administration by
injection may be prepared, for example, by dissolving a suitable biodegradable
polymer in a solvent, adding to the polymer solution the active agent to be
incorporated, and removing the solvent from the matrix thereby forming the matrix of
the polymer with the active agent distributed throughout the matrix.

[00328] Numerous modifications and variations of the subject matter described and
claimed herein are possible in light of the above teachings. It is therefore understood
that within the scope of the appended claims, the subject matter recited in the claims
may be practiced otherwise than as specifically described herein.

[00329] The subject matter recited in the claims is not to be limited in scope by the
specific embodiments described that are intended as single embodiments of the
claimed subject matter. 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
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15 wherein Xaai | is not an am no acid of Fornmula Ha
when XaalO is an amno acid of Formula R 2. The

w0 s@barmas pol ypeptide of C aim1l, wherein XaalPCT/BESH06/020332
naturally or nonnaturally occurring am no acid of

~ Fornula H. 20 - 149 06/ P 13208 e

intepded o LSRR 88 FONS DY PRSNGSR 11 et e s
i ] Whélk kit urring amino acid of

meE%F%Z?§£%$?%£%P9$ﬁ§£?§%%ated pgfggeptide of Claiml,

wherein Xaall is a naturally or 5 nonnaturally
occurring amno acid of Formula Na. 5. The isol ated
pol ypeptide of Claim1, wherein said Xaai is selected
from the group consisting of L-H's, D H s,

L-N-Methyl -H's, D-N-Methyl-H s, L-4- Thiazolyl Al a,

D- 4-Thi azol yl Al a, des-am no-Hi s,

des- ani no-thi azol yl Ala, 3-(1H 10

i m dazol - 4-yl ) - 2- et hyl pr opanoyl ,

(S)-3-(1H i mdazol -4-yl)-2-hydroxypropanoyl (L-
(3-imdazol el actyl); and wherein if a term nal am no
group is present, said termnal amno group is
optionally substituted with hydrogen, alkyl, dialkyl,
acyl, benzoyl, al kyl oxycarbonyl nmethyl oxycarbonyl,
aryl oxycar bonyl , aral kyl oxycar bonyl ,

het er ocycl yl oxycar bonyl, 15

het er oaryl al kyl oxycar bonyl , al kyl car banmoyl ,

aryl carbanoyl, aral kyl car banoyl

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

het eroaryl sul fonyl. 6. The isol ated pol ypepti de of
Caim1l, wherein said Xa~ is selected from 20 the
group consisting of L-Ala, D-Ala, Nnethyl-L-Al a,
N-nethyl-D-Ala, L-Pro, (S)- a-nethyl-L-Pro
(a,-Me-Pro), (L)-azetidine (Azt),

(S)-a-nethyl -azetidine (a-Me-Azt) and

a- am noi sobutyric (Aib). 7. The isol ated pol ypepti de
of aiml, wherein said Xaa3 is selected from 25 the
group consisting of L-Gu, L-Asp, and L-dJa. 8. The

I sol ated pol ypeptide of Claiml, wherein said Xaa4 is
Ay. 9. The isolated polypeptide of Caiml, wherein
said Xaas is selected from 30 the group consisting of
L-Thr, L-Ne, L-Nva, L-Aoc and L-allo-Thr. - 150 WO
2006/ 127948 PCT/ US2006/ 020332 10. The i sol ated

pol ypeptide of Claiml, wherein said Xaa6 is sel ected
fromthe group consisting of L-a-M-Phe, L-a-Et-Phe,
L- a- Me- 2-fl uor o- Phe, L-a-Me-3- fluoro-Phe,

L-a- Me- 2, 3-di -fl uoro-Phe, L-a-Me-2,6-di-fluoro-Phe,
and L-a-Me- Phe(penta-Fluoro). 5
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11. The isol ated pol ypeptide of Claim1, wherein said
Xaa7 is L-Thr or L- allo-threonine. 12. The isol ated
w@eiogpzpes de of Claim 1, wherein said Xaa8 i s B&l/E81006020332
from 10 the group consisting of L-Ser, L-H's, and
Asn j sol ated pol ypeptide of Caimi1l,
W@F%@ia@ is L-Asp. 14. The isol ated
pol ypeptide of Claim1, wherein XaalO is a naturally
or 15 nonnaturally occurring am no acid of Fornul a
I, furt h&ms@hﬁedmﬂypgptldwqmwrssn\gasequemq Foripala ko H
@] V\herel n, R3is selected fromthe group consisting of
al kyl and hal ogen; and R6 is selected fromthe group

consi sti ng ofx hvdr oxyl sar an@}(gmag-xgg X@lo-Xklﬁ

i sol ated polypeptide of 2, wherein said
naturally or nonnatural Fyrmu]@drrl ng am no acid of
Formula Il is selected fromthe group consisting of

4-[ (4" -met hoxy-2' - et hyl ) - phenyl ] phenyl al ani ne;
W erHﬂ '-ethoxy-2'- ethyl)phenyl]phenyl al ani ne;
4' - met hoxy-2' -nmet hyl ) phenyl] phenyl al ani ne;
A- [ (R, iset tedoapll@ or mmawa)lmmqqu,gm@nw afidsppgrising an

1&@%@ SIL et %%}PE@& l@%@'o‘% %hazol§lalam%§ wherein any of the
cagBél{ %ﬁ Tgﬁ Sh %1 hﬁﬁﬁ@yﬂu@btﬁﬁteﬂawtlﬂi}[df@genﬁﬁmh one or
ﬁox;?) pheny enyl a

._.

ani ne;

mérd 41RY1-gbimys, edwith y)de oxaydregtadn gﬂo}lpﬁ @r@ﬁr@n thei figs amino grppp of
WO 2006/ 12794 006/ 0 033 16. Th
SO B2 CSE DTMGHERET TV RSP ¢ 1 PP Bised
| e
r@g@@g % ?;he Ofyg %&%&1 agcymye&baﬁﬁdm@ﬂlyﬁap @nyha,

y Forrula VIa: i R3a ~~~\ RCH
aﬂsil&ycﬁfbbﬂjdl aaNbyboxyteebaeiyh, heRB@CYIde@@’IC@be@d fromthe

howeseriARRP e S bl ain L r oY i B
ha%gocﬁlggﬁuaﬁlg); il %%hfon%? arylf#@foh$10 h@'lﬁﬂylﬂﬁfoh@ﬁ ptide of

aal I's a naturally o

hbRfwayllkglshifornt otheterogrydsul fooylaci d of Formul a Na,

furt ggcrl vsgh%;elng ?hcclz a?nmc'): grrogg lo? X\afal I1sa optlolnallgf a‘tl;\)s?é%t, \suc'ﬂ that X1 is des-

amino acid of histidine or thiazolylalanine in which any of the carbon atoms are
optionally substituted with alkyl, halo, or hydroxyl groups;

Xaa2 is naturally or nonnaturally occurring amino acid selected from the group
consisting of o-amino-isobutyric acid (Aib); (L)-alanine, D-Alanine, N-methyl-L-
Alanine, N-methyl-D-Alanine, (L)-proline, (S)-o-methyl-proline [0-Me-Pro], (L)-
azetidine (Azt), (S)-o-methyl-azetidine (0-Me-Azt), (L)-valine, and (R)- or (S)-
isovaline, and wherein the carbon atoms of said amino acid are optionally substituted
with one or more alkyl groups or halo groups;

X3 is a naturally or nonnaturally occurring amino acid comprising an amino
acid side chain which contains a carboxylic acid, for example aspartic acid or
glutamic acid; and wherein any of the carbon atoms of said amino acid are optionally
substituted with one or more alkyl groups or halo groups;

Xaaq 1s glycine;
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7""'\\ROH HO Formula Vila 10 wherein R3a is

met hoxy; and R7 is selected fromthe group consisting
wo@Rookgeidegyen and net hyl. 18. The isol ated pol ypepusme6/020332

of aim3, wherein said naturally or nonnaturally

? |cr:] g %{3{;51;3% ngigifé]glﬁerl fr:l:qgngt;:rg 1g¥bcr:rcuulrgngE ;ulniniosacic’cf3 sle?e%tte%dfr&ﬁ fn
4-12" -4 - | jopeline, (L)-
exci o T rne ALKl e e
nofiehdne; GAd whkfey dpysf iy bdrbore atphnalof néidemine peid a(eeopnonaﬂy
met hyl ) pyri dyl ] phenyl al ani ne; )
subtstjtaed m&,(@e%m%?h ) FORPSRA P ERYPSI ani ne;
4-[ 2, - (4" - b i brapAdh i alph
4- % ?‘aﬁélﬁ'a-nfar]gr]? ﬂ!}%ry% - aunlﬁlﬁﬁc%ﬁ?lg gﬁ%ﬁﬁﬂyl al anj %e; .ap ]
cag%&l%ttliﬁlgisicﬁédbyigﬁlmﬂﬁl ) yichponfiths sic slesin Woa}ﬂ tme goid
me ri enyl.al ani pe. -
B AN A R s
aim.1 er ej i d: 1S, i henylalanine,
st 2 B B Bl A iR ARl Mb Rl fiberOphenylang e
20. Jh&reinsalar e @mm@hf ldfesam arGimmi avidlge optenadlysulsityied
naturally or 5 nonnaturally occuyrring am no agi .
wbronubaimin k| 5t atd ¥ haHeE o s bR s o el Gpino
4-1(4' -.methoxy-.2' - sky| al ani ne;
agid %{eépp-tl%atlﬁ'o%)é§t§u‘geat\rr§¥41%/‘%kgﬁ%égyl} P%To?f%@;%}’ dyl al ani ne; |
4- ( ZXEa?EhMﬁellﬁ)ﬂﬁgy by n&gmlytfrflttyd)c&hahigmind a¢ig comprising an amino
nmet h en -3-pyri al.ani_ne; .
achd 8 chain sclieho sy e PO bgioRPafiy FERlg LA epe o
' _ethyl-4' -hyd 3 pWL : Gonall
e T el
fadhided itR of@biiatd alkylet halorgrapst al |y occurring ami no

acid of said Formula Ila. 22. The isolated po t,de
of Claisns 2 paturellrosnanpialln aeqwrang e a"%gse[)ecl‘éépfﬁpm il
nonnat ur al | y..occurr o ci . EO s drSn ¢
SRR PSR | I PIRGIE|elufe kb drone
s dtboRERY bP&g® ) N iy isalpaonally; substituted with one or more alkyl
4- (2

-fl uorophenyl ) phenyl al ani ne; 4- (2'-
gedips oo pilergydunshenyl al ani ne;

4- ', 4" -di pet.hox i ne- . 10
S P s
$id Sldimaa whRhReninsGankRydE acidfdr erinde hedspartis acid or L-
attached to a 20 nitrogen to forma c rbaxam' de .1;
B  acads velieksin opePhERERIGES (aPRY §lopys Of satd amino acid is

di al kyl car boxam.de ( NRI , f R and R2 is
%ﬂ?oﬁééﬁu%étﬂm%awlgf%éﬁ Orgnr%%%jﬁ;l vﬁéﬁ%ﬁ%’?g’l s chosen from
the gkogﬁs § ARSIty 0 GofhatiTly ogmifriagamivetdeid of E2gmulpH IIL, or

i sol atéd pol ypeptide of aim1, wherein said Xaailis
B/;naturally
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25 or nonnaturally occurring am no acid of said
Formula Illa. 24. The isolated pol ypeptide of Caim
wWQ@Noomemuei n said naturally or nonnaturally oPCT/US1006020332
amno acid of Formula Illa is selected fromthe group
consi sting of 4-[(6'-meghyl)-2' pyrldyl]ﬁpenylalanlne
4-1(6' -methyl )-3" 30 'del]phenylalaan%
)] phenyl al ani ne; and“

4-[(6" -ethyl)- %é)]phenylal WO
2006/ 127948 P 0332 wher gj ~% er mi nal
car bonyl carhon>of said am no aci @i ttached to a

ni trogen to fo&n1§4carboxan1de' al kyl
carboxanldél( i arfjoxanm de (NR1R2),
wher e each 'bf and R2 i s an al'kyl Oor aryl al kyl

group; wher gpdynii S chosen frongédagiigmoup consi sting
of hydrogen and nethyl. 5 25. The isol ated pol ypepti de

of Caim4, wherein saidmaturally or nonnaturally

occurring am no aC|d ornula Na is selected from
the group «consis |ng of

4- (2" - nethylpheny |dyIaIan|ne

4-(2'-fluorophe pyrldylalanlne

4-1(3",5" -di hy henyl] 3- pyridyl al ani ne; 4-(4' 10
trlfluoroneth nyt) - 3- pyri dyl al ani ne; and

4- (2 -ethyI en I )-3-pyridylalanine. 26. The isol ated
pol ypeptide of @aim1, wherein: Xaa,1 is an anino
acid selectedeﬂmmanhe group consisting of L-H's,

D-H s hyl - H

- al W,'Ig@qu qﬂﬁ ; %kgall}?zﬁ‘taﬁas&ﬁﬁl\{% H\é}n tﬁlfi_%mug (c):lorﬁmt agn?fne

%ﬁo&n a ﬁ'ﬁﬁlgyleﬁ{ﬂ@rﬂehe@ﬁ)‘égﬁm, Rétetdafyl, halogen hydroxyl,
M no- zonI

al ani ne I Him dazol -
hydrpxiloge dysihq) royiam eplipoalkyl, carboxyl carboxyalkyl alkoxy, methoxy,

S)-3-(1H d 2- hyd 3
S T o O MOy L

1§I§4%®3g§,mi§; ;term nal am no group is optionally
R R atas

’hydr ogen, al kyl, acyl, benzoyl,
alkybﬁ&ycarbonyl (e.g., 20 nethyloxycarbonyl)

aryl oxycar bon al kyl.oxycar
et ooy oty dar ol ARSIy g e

?gpx I rbannyl ar al kyl car banoyl ,

OﬁeP 6cy% ﬁ1su??%%§ﬁ§ﬂélkyIsquonyI arylsulfon

ary| atky isatduanily or noveetally gdcaitiag auine apigliof prmula Ia, Ilfa,
het eroaryl sul fonyl; Xaa2 is an am no acid sel ected
ofd¥M t he group consisting of L-Ala, DDAla, N 25

net hyl -L-Ala, N-nethyl-D-Ala, L-Pro,
(S)-a-nmethyl-proline [a-Me-Pro], (L)- azetidine (Azt),
(S)-a-nethyl -azetidine ((x-M-Azt),, and

ai ni noi sobutyric (Aib); Xaa3 is an am no acid sel ected
fromthe group consisting of L-Au, L-Asp, and L-d a;
Xaa4 is an amno acid selected fromthe group
consisting of Gy; 30 Xaa5 is an amno acid sel ected
fromthe group consisting of L-Thr, L-Ne, L- Nva,

L- Aoc and L-allo-Thr;
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- 154 WO 2006/ 127948 PCT/ US2006/ 020332 Xaa6 is an
am no acid selected fromthe group consisting of
wa 2@elverolhe, L-a Et-Phe, L-a-Me-2-fluoro-Phe, PCT/US2006/020332
L- a- Me- 3-fl uor o- Phe, L-a-Me-2,3-di-fluoro-Phe, L-a-
Me- 2, 6-di - fl uor o- Phe, aﬁd L- a- Me- Phe( pegy, a- Fl uor o)
Xaa7 is an am no aci ected fromthe gkOu
consi sting of L-Thr andi: allo- 5 threonijpe; | Xaag is

~

an am no acid romthe gro nSK ng of
L-Ser, L-His, L- As Xaa9 is L 'S
natural |y or,mo turally occurrgfg amyno acid
selected fro ~he 210 group counsi 3t ing §f amino acids
of Formul &N T 111, and IV whelkinl[Fornula 11 is an
amino acid 'sel 8cted from the group fonsisting of 4-

[ (4' - met hoxyEdrmt Iy ! ) phenyl ] phenpbadurailiae;

4-[(2' -ethyl -4"- hydroxy) phenyl ] phenyl al ani ne;

4-[ (4" -ethoxy-2'-ethyl)plmayl ] phenyl al ani ne; 4-[(4'-
met hoxy- 2' nethyl)phe phenyl al ani ne;

- Xaal®is a

4-1 (4" - et hoxy-2' th I)phenyl]phenylalanlne

4- (2 -ethylphenyf en janine; 4-(2' -

met hyl phenyl ) ph anlne

4-[(3',5" -di rg hy henyl]phenylalanlne and 4-[(3",4" -
dlnethoxy)phe héftyl al ani ne; wherein Fornul a III IS

an am no aC| S Iected fromthe group consisting of 4-
[2 (4 - met hoxy %' - et hyl ) pyri dyl ] phenyl al ani ne;
-(4' -i netFoonyla®a 20

ZEE gwh)(:%%l %’Fﬁ; 9‘?}{]%?3%11% < nyplg Pg %a}url] gmmo a[c1d 18 at6tached toa

nﬁi%[%gﬁ[ to f?)‘fﬁl' AbatdoR BRI @IFR) atelkyl carboxamide (NHRl), ora
-2 dlnethyl pyri dyl ] phenyl al ani ne;

dﬁﬂkﬂbmﬁa&mnﬁhﬂﬂﬁuﬁy) - et hyl ) pyri dyl ] phenyl al ani ne;

4-13' - net h | al ani ne;

4- [3Wh(3§am 8%‘15?;8?%%98%% prh%'lr(l% a?ﬂ. k&p@sﬁ% 4-[3" - (6" -
met Ryt RYY Mpﬁﬁwsl aloantingslected Mberthé proBpconsisingvfi s
an am no aci d sel ected fron1the oup consm}bf ngwﬁkﬂ

hiydbgemmiltybyayyl2heterobydtylphrterphiyl, 312

cz(ar(o(zgméqniia}%gﬁéﬂv g.g)tog};lr %%IBS g?’alll%;?rl a'lkcBéSfr {n@%ﬂoﬁif ani 168y,

méxeﬁwdeﬁm astbmesrybesters, alkyl sulfonyl, and
éﬁ%%?mﬂgﬁnﬁiﬁgﬁﬁgk%phenYﬁ] Slﬁgrldy$§?an|ne and 30

a¥dallfonyd; a naturally or nonnaturally occurring amno

acid selected from rou
aci dsVisreipdiads F%%ct“?}hgo ﬁ gp %ggﬁét%g% %b&% 50 67 12 948
éD [/ US2006/ 020332 mhereln Formula Ila is an am no
I'd selected fromthe group consisting of 4" |
( 2 med/hateien K..) ¥4 éhyargl Xnimeach C or N, with the proviso that at least

(2'-fluorq h l,.al ani ne; and 4-[(3',5"-
‘ﬁﬁﬁﬁ?ﬁyﬁ? B pgglﬁ i ne; L

wherein Xaall is not an amino acid of Formula ITa when Xa10 18 an amino acid
of Formula II.
2. The isolated polypeptide of Claim 1, wherein Xaa1o is a naturally or

nonnaturally occurring amino acid of Formula II.
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wherein Formula Illa is an am no acid selected from
the group consisting of 4- 5

WQ BoosmrEoly/| - 2' - pyri dyl ) phenyl al ani ne; PCT/US2006/020332
4- (6" - nethyl 2 - pyridyl ) phenyl al ani ne; 4-(6'- ethyl -

Dy yl S BRar s BRbRG GRS LN R e s el o
no?%étgraﬁﬁhgﬁﬁﬁﬂﬁyﬂl% a{cli’({foﬂF&HﬂleDHDSI sting of 4-

) - 3-pyridyl al ani ne;
4- (2 -fluorophenyl 3-pyridylalanine; 4-[(3",5"-

?LI ?IZAE h%”r,) k{]ele}g%’/l %rl gﬁ:ﬁ%lé}m ng’ I 1n)%ﬁl11s a naf gllyor
noén% alﬁ't&fﬁ!lrﬁtﬂgﬁﬁllﬁo @Bt Febiludd Bvd. ne; Wher ei n the

erm’'na bonyl carbon is attached to a nitrogen
to forma carboxam de (NH2), an al kyl carboxam de

g][\l H%) angrlp@awgléte{g‘? i)?ﬂ%r %)ex . de SH% F%?n sa1cf’93a§r§ s?l@&@d from

group erei

- al-
Sy IGRE 3%‘93%%?2?% %2@%‘%9‘?2‘ o “gﬁqﬁfnmﬁﬁﬂé’%?d Z‘”d
Tﬁ@myuaa IT)-2- THiezolyiadd, Ges-smine-His fes-aming-thigrolpldylan -d H-

27. An isol ated
il groRipy Emen Ot (g oS Rr e Ra Ay SR op Ay -
Xaa oer%w%%%XaaQ Xalo Alb EGT L-a-Me- T S D -
af pyridyl) Phe(2- Phenyl al ani ne- NH2
F' UO¥/Berdin ffl a/tbﬂmlﬁalﬁnﬁnd gamp’hes prEsedt,Baidl foxainalbamigp SR ig

2' Phe(2- [ ) Ph
olguor@llyi](;bs@n% Ith}rln LG ogg%l(a éa.?ylgr y; %e%ﬁcg%igalky oxycaf%-gnyl

nﬁ c?ir ri}/)l‘r% 0?(?/5{11&?\78))1: aﬁﬁ%ﬁox@dﬁaonﬂ'l hteficRcikloseydarbonyl,
hB?éfa({agylbﬂ(?Bﬁ?délr rgmuan@lcapdaumyn)arylmbarﬁoylwmml@b@myl

heteraoygly)spiiemh Qik?éﬁliﬂffél 1, pn&%}ﬁ%’}lylptrﬁp{%ﬁgsulﬁqnx} b EGT
BT RTBRERT RN 1 o0 o e 5 i A b

E G(g L?/E;VENI—; ShD 4-(2' - Et hyl phenyl ) - 3-
'P 2- d .
E G P.L-a- "ll"\b@-lsoitatsg ggolanggtge oéhi%}%nh W eg;ﬁ% g%ﬁ%)sm f\cﬁ_H&c'%‘é(Pﬁom

tFeI? g1§0121p cgr?s%s 1ngyo)f ’ihgﬁy H—A?ﬁ N-methyl-L-Ala, N-methyl-D-Ala, L-Pro, (5)-
o-methyl-L-Pro (0-Me-Pro), (L)-azetidine (Azt), (S)-o-methyl-azetidine (0-Me-Azt)
and a-aminoisobutyric (Aib).

7. The isolated polypeptide of Claim 1, wherein said X3 is selected from
the group consisting of L-Glu, L-Asp, and L-Gla.

8. The isolated polypeptide of Claim 1, wherein said Xza4 1 Gly.
9. The isolated polypeptide of Claim 1, wherein said Xg,s is selected from

the group consisting of L-Thr, L-Nle, L-Nva, L-Aoc and L-allo-Thr.
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Fluoro) id lalanine -156 WO 2006/ 127948

PCT/ US2006/ 020332 SEQ | D Xaal Xaa2 Xaa3 Xaa4 Xaab
WXXam6/1X8% Xaa8 Xaa9 Xaal O Xaall -NH2 No. 9. H®@i/bSH0€2020332

T L-a-Me- T SDBip(2-Et-4'-0W) 4-(2 -Methyl phenyl)-

Phe(2- 3- yrldylalalne . H-A T

L-a-We- TS isplaied po YPER“‘J}I”H%%}“ A Yq%‘e%%lﬁﬁ%sgéf’%d from

Phe( 2 qurE% Pﬂ'é'zL— Bl or-fhorbIPheDESr-MaH b
thﬁgr f@ﬁ&étm’%g)f@%& é\ﬁ’%ﬁ’ﬁé o ove)

-Et-4' -
fidorbPhe NE—hrMb-atBE‘diyﬂl)eroM-lﬁ L%M(ezl 6-Bi-pyeiodRhen path LreMerp
Hs Fluoro) 12. Des- Aib EGT L-a-Me- T S D
Pigi(pyta-Flopra): - Ove) 4- (2' - Met hyl phenyl ) - NH2-
5 Phe(2, 6-di- 3-pyridylalanine NH2 H's Fluoro) 13. H
Alb EGT L-a-Me- T S D 4- (2'-ethy|g¢enyl ) -3-
4- (21 t.Met iy ieblartipotypeptidoef @iaimi dywhdraimi sats Xa is L-Thr or L-
3-pyridyl al ani ne-NH2 Fl uoro) 14. HAlb EGT L-a- M-
atfo-grepnane 2' - et hyl phenyl ) - 3- 4-(2' - Met hyl phenyl ) -
Phe(2, 6-di - pyridylal ani ne 3-pyridyl al ani ne- NH2
Fluoro) 15. HAIb EGT L-a-Me- T S D

Bi p( 25- Et THS isEldedd pbljip(ide PHEladn 1Myhérgin) sayd X@Ly is) sjebaﬁ@ﬁ from
Fl uoro yl al ani ne-NH2 _16. TE GT L-a-Me- TS D

10 i grow camsisting efeSen-1yBis, &nfgh B 6-di -
Met hyl ) pyridyl )] phen Fluoro ylalanine-NH2 17. H A b
EGTL-a-Me- T SDBip(2-Et-4"-0w) 4-(3 Phe(2-
Pyri dazy! mbenyted polipephide of 6)aime, Wigrein $id MalioLBSE T
L-a-Me- T S DBip(2-Et-4"-0w) 4-(3 Phe(2,6-di-
Pyri dazyl ) phenyl al ani Fluoro) ne-NH2 19. HAIb EGT

ﬁr , dj hf ]15%1@,3_ (? %Olggbelﬁ alﬁl 1 %lh@:fen'l\’ﬁha% ShefaBrally or

ani n e-
15 nonnaturally occurring amino acid of Formula 1, fu.rther deﬁned by Formula VI:

7
G

OH
Y

H o

wherein, R; is selected from the group consisting of alkyl and halogen; and

R is selected from the group consisting of hydroxyl and methoxy.

20 15.  The isolated polypeptide of Claim 2, wherein said naturally or
nonnaturally occurring amino acid of Formula IT is selected from the group consisting
of 4—[(4’-methoxy—2’—ethyl)—phenyl]phenylalanine; 4-[(4’-ethoxy-2’-
ethyl)phenyl]phenylalanine; A-[(4’-methoxy-2’-methyl) phenyl] phenylalanine; 4-[(4’-
ethoxy-2’-methyl)phenyl]phenylalanine; 4-(2’-ethylphenyl)phenylalanine; 4-(2°-

25  methylphenyl)phenylalanine; 4-[(3°,5 _dimethyl)phenyl]phenylalanine, 4-[(3°,4°-
dimethoxy)phenyl]phenylalanine; and 4-[(2’—ethy1—4’—hydroxy)-phenyl]phenylalanine.
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iot HAb EGTL-a-Me- TS D

-[3-(4"-Methyl)pyridyl)] Bip(2' -M)-NH2 Phe(2,6-di-

webngiabani ne Fluoro) 21 HAbEGT L-a- NblgcﬁUSZOBB/020332
4-[(4'-Me-6'-OMe)-3- Bip(2' -Me)-NH2 Phe(2-

P56 s Eﬂe‘i?s%' ol onpydes G hifwn@fﬁ’“mﬁmu iRy

nox%yaglr%( %)g gEa%ll ﬁ& 'a%%eo)f %&H%fﬁlgz[\zfg %ﬁhbrﬂeﬂn&l & FornmAa Vea:

[2(1H) Pyridonyl ] phen Fluoro) |4 n
Ehe(g La-Me- T S D Bi p(2' - @
he(2- NH2 Fluoro) 25. AT BT L-a- Me- TSD
Bip(2' -Et-4'-0w) Bip(3-Q i
Fluoro) 26. HA b E G
Bip(2'-Et-4"- C]\/b) Bip( & Qumol i ne) - Phe(2- NH2
Fluoro) 27. HAb &T ra- Me- T)SD (

Bi p(2' -Et-4'-0w) B| p(5-%ui nol i ne)- Phe(2- NH2

Fl uorp) 28. HAb E GForlmuarWe- T S D

Bip(2'-Et-4"-0Ove) 4-(3-(6 Phe(2- Owe)pyridyl)phenyl

FI uakigrain] Reid\dlctedFromitii grofp Giisting ofmettiyl, Stipyl and %u°r°2

Bi p(2'-Et-4' 2 Phe(2-

5  anBlwhsrgn Ry |1%$eé?ﬁrﬁépr9@|%wag°“w%} b*t%g%%;ﬂﬁ@e%@%@ "
Bip(2'-Et-4"-0Ove) 4-(3 Phe(2- pyridyl)phenyl al ani ne
Fl uoro) NH2 -157 WD 2006/ 127948 PCT/ US2006/ 020332
SEQ {'D Xaplhe i¥6iadd ¥ahpeptidedoCaimn X wleraiaats.xise nesgelly or

10 -
nc(@nmﬁﬁgllq]@%g Ia\tgn@ %tlgli lo? gm&p{yé F@T’Jﬁ% ldf:tfi’ned ‘t%eﬁorrr{%iapV Fa:

= R3a
SA
.\\\\R7o

Iz

(o]

Formula Vlla

10 wherein R3, is methoxy; and

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

18.  The isolated polypeptide of Claim 3, wherein said naturally or
nonnaturally occurring amino acid of Formula IIT is selected from the group consisting
15 of 4-[2’-(4’-methoxy—6’—ethyl)pyridyl]phenylalanine; 4-[2°~(4’-methoxy-6’-
methyl)pyridyl]-4-phenylalanine; 4-[2°-(6’-ethyl)pyridyl]phenylalanine; 4-[2°-(6-
methyl)pyridylJphenylalanine; 4-[2°-(3’,5 >_dimethyl)pyridyl]phenylalanine; 4-[2°-(4’-
methoxy-6’-ethyl)pyridyl]phenylalanine; 4-[3’-(4’-methoxy-6"-
methyl)pyridylJphenylalanine; 4-[3 °.(2’-ethyl)pyridylJphenylalanine; and 4-[3 (6-
20  methyl)pyridyl)phenylalanine.
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NH2_ Phe(2, 6-di - pyridylalani ne 3-pyridyl al ani ne- NH2
H s Fl uoro) 32. HAleGTLaI\/byTSyD4(5-

w@eea279he) - NH2  Phe(2- Qui nol i ne) phenyl al ani nBCT/US2006
_ /020332
Fluoro) 33. HAib EGT L-a-Me- TSD4[3(2‘

E: Eés0) N?@E:gﬂe@%%p@gv%%wy ehengaig %{2 {3 a naturally
or EP‘E‘%%&? 23 %%ﬁﬁgéc C&Ps&QIFo?ﬁ#ﬁg@ByLal( z'nl ne

Bi p(2' - Me)-NH2 Phe(2- pyridyl)phenyl al anine Fl uor o)
36. HAIb EGT
E: p(22. - Ne'?henpﬂateﬁﬁ@](ypepqﬂerpa(ﬁ%}m boﬂ%aﬁ%ﬁmﬁ a|11y or
or al.anin
?LJ%PIZ/‘% offfth 6%@] %@fpﬁ’ uﬁtﬁﬁsfsl%ﬂeg? grr%tnﬁt h@g;%ur? |
Coﬁ%la_ I\i&f@ (@ mieticky2aletnylphenyNH-B- S8 dyl Hlaning; 43¥( ethoxy -

memubptmmaf@py%cglal%%ro e sk ha SV R & G
ﬁ?ﬁﬁ%ﬁhﬁpﬁdﬁ ﬁ Z‘kléo?gsimg@lgﬂlpﬁﬂ E’fiﬁ/ha lalanine and 4-

yridyl al ani ne- NH2
[(ﬁlﬂeth{]j 4ﬂ\L}g;dEo %ﬁhehyl@%l\@rﬁhbla’ﬁlr& D Bip(2 -Et-4"-0w)
Met hyl phenyl )- 3 id lalanine-NH2 41. HAb E G
T L a-Me- T S D Bip(2'-Et) 4-(2'-Mthyl phenyl) Phe(2-

3 py j dyl al ani ne- .
& b Npfie el haft, Hhadh BN Ly ganelly
oﬁn&mﬁﬁaﬂyaéo@mrﬁ@-aﬂﬁeo adill 068) Fas8nulkillai b E G T L- a- Me-
T SDBip(2-Et-4-0Ow) 4-[(2'-A, 4'-CF3)-3' - Phe(2-
pyri dyl ] phenyl al ani ne

22.  The isolated polypeptide of Claim 21, wherein said naturally or
nonnaturally occurring amino acid of Formula IIa is selected from the group
consisting of 4-(2’-methylphenyl)phenylalanine; 4-(2’-fluorophenyl)phenylalanine; 4-
(2’-chlorophenyl)phenylalanine; 4-[(3° A’-dimethoxy)phenyl]phenylalanine; and 4-
[(3’,5° -dimethyl)phenylJphenylalanine;

wherein the C-terminal carbonyl carbon of said amino acid is attached to a
nitrogen to form a carboxamide (NHa), an alkyl carboxamide (NHR;) or a
dialkylcarboxamide (NR{R2), where each of R; and R; is an alkyl or arylalkyl group;

wherein R5 is chosen from the group consisting of hydrogen and methyl.

23.  The isolated polypeptide of Claim 1, wherein said Xaa11 is a naturally

or nonnaturally occurring amino acid of said Formula Ila.

24.  The isolated polypeptide of Claim 23, wherein said naturally or
nonnaturally occurring amino acid of Formula ITla is selected from the group
consisting of 4-[(6’-methyl)-2’-pyridyl]phenylalanine; 4-[(6’-methyl)-3’-
pyridyl]phenylalanine; 4-[(6’-ethyl)—2’-pyridyl)]phenylalanine; and 4-[(6’-ethyl)-3’-
pyridyl)Jphenylalanine;
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F! uoro) -NH2 44. HAb EGT L-a-Me- TS D

Bip(2' -Et-4'-0ve) 4-[3'-(2'-CN-6'- Phe(2, 6-di-
workgps2ioey/ | ] phenyl al a Fl uoro) nine-NH2 45. H PCDUR06G/120332

L-a-Me- T SDBip(2-d) 4-(2'-Mthyl phenyl) -

h
2 '?'(V%hegmls;ﬂle ét%e%?g 3 g{l] Lpgl%n%wl:layn%g 21c1é 0; attdchidto
m‘ﬁ’éﬁ%rt%%/e rtﬁ'gé/ EEF%EE gﬁ’ﬁ%ﬁ% 9.’1@1 car‘t%x@ﬁﬁ'id%ﬂﬁ@lr ae- NH2

Garbdiednkive &h d :
e IR el Kl e bt

T S whetein R7-is ghqsen fggy ql?ﬂgmﬁ@ﬁ;?rlﬁlstl%‘g(hifd%’ga?‘ IndafmbE-
pyri dyl) phenyl al ani ne 3-pyridyl al ani ne-NH2 Fl uor o)
49. HAIb EGT L-a-Me- T SDBip(2-M-3'-F)

AFL | ( 235, Mettnd pdleei ipbtypBbiide fas1din 4,3vlmyein dgidalamplifeomH2
uoro) 50. jAib E G T La-Me-
n@m@mralmpwmgﬁ@nm yeid PﬁE%@lul%{\é@y%S.Sa&?thﬁ i‘i?Fheé’ 'S

°°4‘S’(SE‘1% Rﬁ% ﬁ%/rfgﬁigﬁly%&%%—é@a%@gnﬂe& B dodopHeRyn8l- 6' -

)’éﬁ%fld?a\fﬁﬁedﬂ[kﬁ@ftﬁinaﬂ@anyﬂ ~Pyyiidijdlaingidae NH2
[ boro EGTL-a-

mqozom@hﬁphmarﬁypyﬂ@da@mﬁ%»?ndér( ﬂ&iﬁghﬁm -3-pgrigylalanive.
pyri dyl al ani ne Fluoro) -158 WO 2006/ 127948
PCT/ US2006/ 020332 SEQ I D Xaal Xaa2 Xaa3 Xaa4 Xaab

Xaabyd 77FThe(g@ﬁté@iﬁQyp@aa@oF®Hﬁn l‘llowheﬂéﬁx HAb EGT
L-a-Me- T S D 4-(2' -ethyl pheny

Bi p( e @ amammp.amdrzselqpﬁg n@’?}@l gromqqnaﬁuag gf L-{lis, D-His, L-N-

k/gt]%gé-? )s Be- %Me&)@ I ILI? EE]( g %ykﬂﬁb rr%t@l—@hs L-4 Thiazolylalanine,

D34 A AW bR, des-MrZno-Hisy dé@ammo-thlazolylalamne 3- (1H-imidazol-4-
yl)-2-methylpropanoyl, (S)-3-(1H—1m1dazol-4—yl)-2-hydroxypropanoyl (L-B-
imidazolelactyl);

wherein if a terminal amino group is present, said terminal amino group 18
optionally substituted with hydrogen, alkyl, acyl, benzoyl, alkyloxycarbonyl (e.g.,
methyloxycarbonyl), aryloxycarbonyl, aralkyloxycarbonyl, heterocyclyloxycarbonyl,
heteroarylalkyloxycarbonyl, alkylcarbamoyl, arylcarbamoyl, aralkylcarbamoyl,
heterocyclylsulfonyl, alkylsulfonyl, arylsulfonyl, arylalkylsulfonyl,
heteroarylalkylsulfonyl or heteroarylsulfonyl;

X.a2 is an amino acid selected from the group consisting of L-Ala, D-Ala, N-
methyl-L-Ala, N-methyl-D-Ala, L-Pro, (S)-a-methyl-proline [o-Me-Pro], (L)-
azetidine (Azt), (S)-o-methyl-azetidine (o-Me-Azt),, and aminoisobutyric (Aib);

X3 i an amino acid selected from the group consisting of L-Glu, L-Asp, and
L-Gla;

X4 is an amino acid selected from the group consisting of Gly;

X,q5 18 an amino acid selected from the group consisting of L-Thr, L-Nle, L~
Nva, L-Aoc and L-allo-Thr;
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55. HAIb EGT L-a-Me- T S D 4-(2'-ethyl phenyl) - 3-
Bip(3,5 -di-M)-NH2 Phe(2,6-di- pyridylalanine
wo-bwengp48 56. H Aib JEGT L-a-Me- T S D PCT/US2006/020332
4-(2' -ethyl phenyl)-3- 4-(2',3" - Phe(2,6-di-
pyri dyl al ani ne pyrldazyl) hen | al ani Fluo
57. Kepispopnopqagid gelggted 'ﬁ% @eg Ongsting O%ﬁrﬁe_wz L-o-
A L 0l ro-Phe, L-o-
S 1o M2 ARl T BpS Ty gRY “’%&% %‘Mmedl%
M=1,8-di-Blubid- Pive ayd L-o@Me4PIﬁe$pen(te2FLuﬁt0)6 - Phe(2, 6-di -
pyri dyl al ani ne CF3) pyr i dyI ] phenyl al  Fl uoro
59 aAISAIRIENG agidgolpgted Frog) e LIoup Coplf %ﬁ%%j?‘} a%d Ehfro-
. (g (2 -CN-6' - Phe(2, 6-di- pyridylalanine
yr’l dyl ] phenylala Fluoro nine-NH2 60. HAIb EGT
L- a- Neg isTanSiriing abid seledted fRinp (' gr@liy edusiRtin®bl Beg-LaHis, and
Me) pyri dyl ] phenyl al anine Fluoro) 61. HAIb EGT
LLAauve TSD4-[3-(4- Bip(3-C-4-F)-NH
Phe( QI_JL—AS ) pyridyl ] phenyl al ani ne Fluoro) 62. H
Me- TSD4-[3-(4"-
B' p( 3(;1&1(515 -aCiatvBlly diHbnnPlued|R; deuliring amino acid selected from the

Me) pyri dyl ] phenyl al ani ne Fl uor Al GL-a-Me- T S
goup-dogsisting of apjipe peidypt hormyigs) L, V6-di -

NE) péfwlﬂlgg%n %‘E&%ﬁﬁ @E@lﬂ laﬁlgn% @%téd f-irorﬁ k/l’é@%r%u@é@nsﬁtﬂgl%f 4-
Q’Eﬁe’éh(gcy_? -Letmg;&)pmﬁylmﬂehﬂbanme adl-Har -le'ehyl Fl-uoro) 65. H
hs’ﬂ@@z)pbe@ﬂ]phmﬂwmn@sﬁr[](ﬂah@ %Ya%-( aﬂhﬂ&heéﬁm@lwé%me# [
S5 SRR il gn) D

&étﬁﬁzpm@@]ﬁﬁeﬂylmaﬁne F(2- ahjxrphenm)ﬁl@ylalamne 4-(2°-
ngthylgbﬁm]ybp@ylaéqrgmﬁ ﬁe[(Np c]:p]@‘é)(ygyheny phenyPa?amne and 4-[(3°4-
dimethoxy)phenyl]phenylalanine;

wherein Formula III is an amino acid selected from the group consisting of 4~
[2°~(4’-methoxy-6’-ethyl)pyridyl]phenylalanine; 4-[2°-(4’-methoxy-6’-
methyl)pyridyl]-4-phenylalanine; 4-[2°~(6’-ethyl)pyridyl]phenylalanine; 4-[2°-(6’-
methyl)pyridyl]phenylalanine; 4-[2°-(3°,5 *-dimethyl)pyridyl|phenylalanine; 4-[2°-(4’-
methoxy-6’-ethyl)pyridyljphenylalanine; 4-[3 ’~(4’-methoxy-6’-
methyl)pyridyl]phenylalanine; 4-[3 *-(2’-ethyl)pyridyl]phenylalanine; and 4-[3’-(6’-
methyl)pyridyl)phenylalanine;

wherein Formula IV is an amino acid selected from the group consisting of 4-
[(4’-methoxy-2’-ethyl)phenyl]-3-pyridylalanine; 4-[(4’-methoxy-2’-methyl)phenyl]-3-
pyridylalanine; 4-(2’-ethylphenyl)-3-pyridylalanine; 4-(2’-methylphenyl)-3-
pyridylalanine; and 4-[(3’,5°-dimethyl)phenyl]-3-pyridylalanine;

and

X,a11 is a naturally or nonnaturally occurring amino acid selected from the

group consisting of amino acids of Formulas Ila, Ila, and IVa;
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68. HAIb EGT La-Me- T S D 4-[(4"-Me-6"-0w)-3-

4- (2" Phe(2,6-di- pyridyl]phenylal anine )
w@sdyioyphenyl al ani ne  Fluoro) -NH2 69. H A BCEUS006/020332

L-a-Me- T S D 4-[(4"-Me-6 Cwb) 3- Bip(2 -Me-4' - Owe)

e i o LR 2L 2 B o 4GPk Riindor 4™
(z-glaéwptben&i; pf;ae 4P@fﬁf§1rogoﬂieny19%rehﬁmiahﬁiaem al@hbhe

EGT L-a-Me-
duﬁetﬁyl?ﬁ%n?(]ﬁhenﬂalanﬂtdZ - et hyl phenyl) 3- Phe(2 6- d.a

pyr Ivsqhd[’rgn %glngslalilﬂkgg mﬁl@éﬁhg pﬁﬂéﬁ&;&f@l ﬁ%ﬂgt&ﬁ ggou c%nQ@tmg of 4-

ﬁ%,L_}p_% ifhgﬁgﬁ%, ﬁéw(é'%%ayl%%ﬁﬂ@@%%n%mne 4-(6°-

etl%ﬂ@( %Iyngifljp’nen Aivianind; drdl 4-(6 reitlagh 3y -pyBidjphesyldianine;

D g%ﬁéeﬁ%uﬂa%eys':%f %)Irg%o;ﬁg]( sglec[ﬁ%l]tﬁ Cink Lgﬁeg&smﬁ gof 4-

S b A e

4 Xaa5
d&ﬁ@l%ﬁ@?yl}?&%?ndﬁﬂ@mﬁ&a@m m&hbrolﬁdﬂﬂyllphenyhg?pmd;g@n@e@and
2'-Et-4'-OMe) 4-(3'-(2 Phe(2-
4@fdﬁbﬂyl)wi)r?dym<}ﬂ’f?ém%uoro n lalanine-NH2 76. H Aib E

oyt 1 BT GeBRp™ B yadon BpAEROgANesey et

ca%o&a%hﬂé @\IHgt arflalic@dajbokatnide GNHIRNogr2 dialkylcarboxamide (NRle),

di met hyl phenyl ) -3- Fl uoro pyri dyl al
wheth B R Land s o LSS BOERBIIS] B - vy

I4a|[ 23 S R ':%se f?% BhJEéT%eérQ‘%lﬁ%?‘% b}"%)?dr %l UK QndtHyl, and

Bi p( %fhefe‘in % 5 GVBdt dr drfido,aéid of formula Ifa when X0 is an amino acid
of Formula II.

27.  Anisolated polypeptide of Claim 1, selected from the group consisting

of

SEQID ([Xaar [Xewz |[Xews |Xeas |Xeas |Xeas Kaa7 | Xass | Kaay | Xaato Xaa1-NHz

No.

1. H Aib |E G [T L-o-Me- T S D |Bip(2’-Me) 4-(2’-pyridyl)
Phe(2- Phenylalanine-NHa
Fluoro)

2. H ab [E |G T |[LaMe [T |S [D [Bip@3’5-di-Me) 42
Phe(2- pyridyl)Phenylalanine
Fluoro) NH,

3. H Aib [E G |T [Lo-Me- T S D |Bip(2’-OBu) 4-(2’-
Phe(2- pyridyDPhenylalanine
Fluoro) -NH;

4. H ab B G |IT |LeMe [T |S [D [Bip(2-Me) 44
Phe(2- pyridyl)Phenylalanine
Fluoro) -NH>

5. H Aib |[E G |T [L-o-Me- T S D |Bip(2’-CD 4 (4~
Phe(2- pyridyD)Phenylalanine
Fluoro) -NH>

6. H Ab [E |G |T L-o-Me- T S D |Bip(2’-methoxy-5’-iso-  }4-(4’-
Phe(2- propyl) pyridyl)Phenylalanine
Fluoro) -NHo

7. H Ab |[E G |T [|L-o-Me- T S D  [4-(2’-Ethylphenyl)-3- Bip(2’-Me)-NH;
Phe(2- pyridylalanine
Fluoro)

8. H b B |G [T |LeMe [T [S [D [4{(@-Ethyl-4- Bip(2’-Me)-NH;
Phe(2- methoxy)phenyl}-3-
Fluoro) pyridylalanine
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Phe(2- di net hoxy) phenyl]-3- Fluoro pyridylal ani ne- NH2

80. HAIb EGT L-a-Me- T SDBip(2-Et-4"-0w)
wa2¢o62279¢% hyl - 4' Phe(2- met hoxy) phenyl)]-3- Fl BOF/0S1006/020332

| al ani ne- NH2 81 L-(3- AbEGT L-a-Me- T SD

Rlp 2' _Et_4' . ('Y\IQ\_A )({a;)' |\/h+hujlgrnmj|<a> - ri-tarro—P (11%}1
SEQID . N
weaPpy dyf-al g e [Kp™) edd] 0)° 82. HAani:‘:“‘GT
g - d S Z_ b S|ED < r-ble 4 Bip(D-EEheNey - 4-(2-Methylphenyl)-
Tol yI )th enyl al anj nepre| uo 3 H Al b E G*yridylalanine-NH,
I - a4 1 1 |Fl ) 1
10, M- E” L-o-Me- © |T Blp’(z —\Et?4’ oMé)'C\ 23 4-(2’-Methylphenyl)-
Met Iﬁaxy)‘b‘?]e Nyl [t hj enphe(EE-&Lo ni ne- NH2 84 |3-phiidyNilatine-NH,
E GT L-|la- Me- TSDBuotMZ'- ) 2-[(5-(3' 15 .di
[iPhe (s Vese h{f ) Shefiyl [Ee Fen r qFPEFERHPHR- NHEEC Ry
H A[BZE |G T[L- a- Me- . | loro - Bt -4' - O\e)
B2 (B (FwCE Dl epaﬂye-f) Shepy [t HPeRy-aPani  fr@sicaphen):
- p p-di i : ! -p anine-NH,
Te/rmﬁsn‘q?}f"ﬁb E Grler afMer T/ SDBip(2' -Et-4
B (P T &L Z1E T jRP PITOPRAYENTETY T 5= Sp I'h-kiod%lﬂph%yl)-s- 4-(2’-Methylphenyl)-
I al ani ne- NH2P 7.1 H ee- E G Tj L-p@- !\*@q'idyl'ﬁla@e 3-pyridylalanine-NHz
Bi p(2' - Bt - 4" - Qive) | 4- [Fi90r0) Npt hy N . —
14 T -Me- - S, . [4- enyl)-3- 2’-Methylphenyl)-
FI uaf o) pﬁ’énygr) f3 Fl 306 F 18 af n}g(ﬁ)ﬁrﬁrﬂ B H Ay et
G T|L-a-Me- |T $ D| Bi ped)- E{-41-Q\ve)| 4- (2 Php(?-
S SORopOAY pifenyY ) 13- LEpigor ¢ i (F | A affPRe i 89 \ SR
EGT LM [ SID L2 1Bt 4 1 O) 3-(4 Phe( g,
1B ) i T dRbali@mnii@esr Fliua0 NHZ[s 9. [HieArm4eMe T Léaive
T S|P Bip(2]-Ey-41- Qp4- (4 |Phe(2) Mot hoxypheny ‘2"%”1”"*“’“
T (3 gPia [ gane—Hk -9 P BB lovg VE-s3- S D
Bi p( - Efb‘i 4')- O\ ) 4- Pge(2= th hyI s 4' Dhe( 2- Pyridazy!)phenylalani
Fl uar o) phenyl ) -|3- |Fl tfwai d || allaninei NH2 ne-NH,
18. H Aib [E G T L-a-Me- T S D Bip(2’-Et-4’-OMe) 4-(3-
Phe(2,6-di- Pyridazyl)phenylalani
Fluoro) ne-NH>
19. H Ab [E |G |T |L-o-Me- T |S |D |Bip(2’-Et-4’-OMe) 4-[3-(4-Me,6-
Phe(2- OMe)pyridyD)]
Fluoro) phenylalanine-NH»
20. H Aib [E |G |T |L-o-Me- T |S D |4{3-(4’-Methyl)pyridyl)] |Bip(2’-Me)-NH;
Phe(2,6-di- phenylalanine
Fluoro)
21. H Aib [E |G T |L-o-Me- T |S D |[4[(4-Me-6-OMe)-3- Bip(2’-Me)-NH;
Phe(2- pyridyllphenylalanine
Fluoro)
22. H Aib [E |G |T [|L-a-Me- T |S D }|4-[(4-Me-6’-OMe)-3- Bip(2’-Me)-NH;
Phe(2,6-di- pyridyl]phenylalanine
Fluoro)
23. H Aib  [E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-
Phe(2,6-di- [2(1H)Pyridonyl]phen
Fluoro) ylalanine-NHz
24. H Aib [E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) Bip(8-Quinoline)-
Phe(2- NH;
Fluoro)
25. H Ab [E |G |T [L-o-Me- T (S D |Bip(2’-Et-4’-OMe) Bip(3-Quinoline)-
Phe(2- NH,
Fluoro)
26. H Aib |E G |T L-a-Me- T S D Bip(2’-Et-4’-OMe) Bip(6-Quinoline)-
Phe(2- NH;
Fluoro)
27. H Aib |E G |T |L-o-Me- T S D  |[Bip(2’-Et-4>-OMe) Bip(5-Quinoline)-
Phe(2- NH,
Fluoro)
28. H Aib |[E |G T [L-o-Me- T |S D |Bip(2’-Et-4’-OMe) 4-(3-(6-
Phe(2- OMe)pyridyDphenylal
Fluoro) anine-NH»
29. H Aib [E |G T [L-o-Me- T |S D |Bip(2’-Et-4’-OMe) 4-(3-(2-
Phe(2- Methoxy)pyridyl)phe
Fluoro) nylalanine-NH,
30. H Aib E |G . [T [L-o-Me- T |S D |Bip(2’-Et-4’-OMe) 4-(3’-
Phe(2- pyridyl)phenylalanine
Fluoro) “NH;
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4912.(2'H Aib EGT L-a-Me- T S D Bip(2
WO-Rwenzp493.

“Et)

TSD

- Met hyl phenyl) Phe(2- 3-pyridyl al ani ne- NH2
HAbJEGT L-a- M-

PCT/US2006/020332

Bip(2'-Et-4"-0Owe) 4-(2" Phe(2- Trifluoronethoxyphe

ElL.u

ro)

nvl ) -

S Y -m/ruvlﬁlwﬁfh HAE R s
4 . 8 9 11-NHz

Nk Capte- T X‘Dﬁ‘f‘ {2 Pe-4f s Phe( 2-

LT T 10.DOTANTEETORYRHE [LEMIOT @) [BYT[D - 3~ @yhiiptyiydat anj4rieMethylpheny))-
N2}, (H A D [ G T [beaewel 1 S|D ﬁﬁyﬁﬁ(ﬂﬂaﬂ% - 4" - (gl
3. D isj Ay !?J'%p' ne '\!HQFIHO%G(" '_'S'uiuj')u ST IR

32 y 1A ~g-Me- ip(2°-Me)-NH;
20081 127948 pdt/ Us2dliEY 020832 S20 d)&ﬂolﬁ(ﬂﬂi&nyl%&&Z Xaa9
Xaa4 Xaas Xaa6 Xala7 X@as Xpadl Xaal.g Xnn11- NH2 Qg

BH AlD E @ TEJL[S-[Ve- LTMs D'Bj 5( 2P Bl Y |BPEMON:

D . lylalanin
4-(2' -Mgthy|, @4’ - Pheffgé,; Cnl oy 0) phenyl %HMEF luoro id

341 al i neaiNHzZ 9|6, H bME GTT B- apMg4-6T S D Bip(2°-Me)-NH,
Bi ' - - - 02~ inoliny lajanine
Pt Py GyET T e R o e U010 o. [pH ArD JE G T L{mpdvisie) NH,
T S Bi p( 21 -Et- - -4-(3' Phe( 2pyridy1)phenylalanine
TI‘I fl orione hy n\/Flqu1)||n 0) 1\ 3 nyLr 1 kgxl at (J.III |§'( MIV‘I

3 b T Mo”8 D ; 52 -MEJRH,

99. IH AB°EG IF Lt a- $ D'B p_(2d1m&%ﬁsélmz01@ier)y1
4- (4' - Fliuor opheny| ) - Fﬁﬁe(z 3! pyr i dibniat ani ne- NHZ

3% udro) [AB0JE HGAI I ELG (2 LT e [PT [8ip@Er4-OMe) 4-(5- o
; ' I - . trifluoromethylphen;
Bi p(j2' - Bt -4 - C]\/b) 4- [ oro)Phe(2- Tri fl uor onmet hyI phmspyﬁdymanfne-y

dlfl uclrvg) 1) - 3- pyri dyl aI ani ne- NH2| 10 HAh E G

34 - a- - [KbSD B p(R2' iLfetMey’ ) ip(2 ethyl-5-
Phe({2- 3} pyni dyl gl an gﬁf& Nl—l?mf) P (P ngmphe”)f oI;henyl)}

Py ) 5) L IFl upro pyridylalanine-NH,

39. H b B G IT |LaMe- |T |S |D |[Bip(2-Bt-4-OMe) 4-(4-

Phe(2- methanesulfonylphen
Fluoro) yl)-3-pyridylalanine-
NH,

40. H A E 1G |T |LoMePhe T |S |[D |Bip(2-Et-4’-OMe) 4-(2’-Methylphenyl)-

3-pyridylalanine-NH,
4]. H Aib [E G [T L-o-Me- T S D Bip(2’-Et) 4-(2’-Methylphenyl)-
Phe(2- 3-pyridylalanine-NH,
Fluoro)

42. H Aib |E G INle |L-o-Me- T S D  |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-
Phe(2- 3-pyridylalanine-NH,
Fluoro)

43. H Ab B g T |LeMe |T |S |D |Bip(2’-Et-4>-OMe) 4-[(2'-Cl, #-CF3)-3-
Phe(2- pyridyllphenylalanine
Fluoro) -NH,

44, H A B 1G |IT |LoMe- |T |S [D [|Bip(2-Et-4>-OMe) 4-[37-(2"-CN-6'-
Phe(2,6-di- Me)pyridyljphenylala
Fluoro) nine-NH»

45, H Ab [E |G |T |L-o-Me- T [ |D [Bip2-C]) 4-(2’-Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-NH;
Fluoro)

46. H Aib |E G |T L-o-Me- T S D |Bip(2’4°’-di-OMe) 4-(2’-Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-NH;
Fluoro)

47. H Aib  |[E G |T L-o-Me- T S D |4(3- 4~(2’-Methylphenyl)-
Phe(2,6-di- pyridyl)phenylalanine 3-pyridylalanine-NH;
Fluoro)

48, H Aib IE |G |T |L-o-Me- T |S |D 4-@- 4-(2’-Methylphenyl)-
Phe(2,6-di- pyridyl)phenylalanine 3-pyridylalanine-NH;
Fluoro)

49. H Aib |E G |T L-o-Me- T S D  |Bip(2’-Me-3’-F) 4-(2’-Methylphenyl)-
Phe(2,6-di- 3-pyridylalanine-NH;
Fluoro)

50. H Ab |[E |G T |L-o-Me- T S |D |BipQ-F) 4-(2’-Methylphenyl)-
Phe(2- 3-pyridylalanine-NHz
Fluoro)

51 H Aib |E |G IT |L-o-Me- T |8 |p |4[3-(2-Cl-6’- 4-(2’-Methylphenyl)-
Phe(2,6-di- CF3)pyridy!]phenylalenine|3-pyridylalanine-NH,
Fluoro)

52. H Aib [E [G T |L-o-Me- T |S |D |4-(2’-ethylphenyl)-3- Bip(2’-Cl)-NHz
Phe(2,6-di- pyridylalanine
Fluoro)
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102. HAIb EGT L-a-Me- T S D Bip(2-Et-4"-0Ww)
4-(3' - Chl orophenyl )- Phe(2- 3-pyridylal ani ne- NH2
wobwonzp4803. HAib EGT L-a-Me- T SD PCT/US2006/020332
Bi p(2'-Et-4'-0MWe) 4-(4' Phe(2- |sopropyl phenyl)- 3-
I_I

Flllrnldlnl?gm,e_l\lm 104 Xm:r“'rl Mo S
X [ [ ) - W v 1=
o‘gPp)%‘\-?fmf\élx“ﬁ M)“ﬂ’f“@ .5 X”P’XT< 9lylz:}*?\sthyllsoxa 'I 4 -
53,0 T UH YY) MH)EO'EYITU)L@M@nlﬁe'S“WF .M@memﬁmb-E ip(p’-Cl-4’-F)-NH,
L-atMe- |T § D |Bi g( 2'|pnket.c-a#' -(]Vb) 4 [(Y@Tylalw hyl - 4] -
Phel2- et hoxy) phonyl ¥ —F '23%@“6&?%?' ’\'”4( A ipheny)-
54. : i E va -Me- . ) B1p'> 2Bt - 2’° pheny
H AfD E [ TP 8 NE= 5587 D Bip D e TR 4- ( B
P)he 2- _Trif] uogronet hlopheny |Fl uor g)
551) - 8 pyriiey[Eal |ni [fie-|- 107. SH A g+ yinpeny-3y - MEBIPG7 - €i-Me)-NH:
; ! 1 Phe(2,6x i— . anine
D Bip(2'|-Ei}4'} ONe) [#5LA" - Chl pr dpheRyl) = Phe( 2-
56__\?_- PY# T ayA&l &Nl jae- N L-a—fv_ﬂb uofro) [s10|8. {HzZAibihEDE- T 4@ Ne-
SiD Bi 21 - B - 4' - 6-gi~ v i lalapine pyridazyl)phenylalani
pyrl Ay| Pé"n Cm\l Olq 4 g?yr III_IdZ:Z zl ;Te(LZ C-BN{gi,h 1
57! I TR -Ip ®-EE oMe - qu( yipBenyl)-3-
S D[B IO(él - he(R- |Met hoxyphenyls)/ﬁdgalanine-NHz
Fl uaro i .,'hz_ h a—NMe [};Q
580 ' _ Haib S 1D aeml chyila- o 432 ICI-
Bi p(2' - Bt*4 - Met higx &rs 3'|er3)pyridylJphenylel
Fl udro) lyl): NHR 111 H A| b E QoifeNH,
soLa- Ne- Tab X S 4p( 24 henyl)-3- 4-[3’-(2’-CN-6’-
(2,6-di- . idylata; Me)pyridyllphenylala
| sopr opy| pheny|) - B- E(fcﬁoﬁ o) id |alafié: 11 20 ppane "
A b T ST tiE- (- 1T peMeBi I Z[s ED- 4f+3G0E) 4- (2" |Rbe N
Met Qoxyphenyl ) 13- | Fl @ise2e-di ¢ | al ahi npONFERIphepjagnivey Aj b E
61(: Tl-2- ,%% ET % I"TBE o EtT 4'8_ ﬂne) 4-[37-(4- Bip(3’-Cl-4’-F)-NH:
, . Jo-Me- -[3- ip(3°-Cl-4’-F)-NH;
A-[ (3, 5P2dil® FlUof o- Brolae( 2- | met hokwpabemyidema-|
Fluoro)
62. H ab [E G IT  [|LoMe |T |S |D [43-@&- Bip(3",5"-di-Me)-NH,
Phe(2,6-di- Me)pyridyllphenylalanine
Fluoro)
63. H Aib |E G T L-o-Me- T S D 4-[3°~(4°- Bip(2’-Me-4’-OMe)-
Phe(2,6-di- Me)pyridyllphenylalanine |NHz
Fluoro)
64. H Aib |E G T L-o-Me- T S D 4-[3°-(4’- Bip(2’-Me-3’-F)-NH;
Phe(2,6-di- Me)pyridyllphenylalanine
Fluoro)
65. H Ab JE |G [T |L-o-Me- T (S |[D [4[3-4- Bip(2’-F)-NHz
Phe(2,6-di- Me)pyridyllphenylalanine
Fluoro)
66. H Ab B |G [T [L-o-Me- T IS |D [4-[(4-Me-6’-OMe)-3~ Bip(2’-Cl)-NH;
Phe(2,6-di- pyridyl]phenylalanine
Fluoro)
67. H Ab [E G [T |L-o-Me- T |S |D [4-[(4-Me-6’-OMe)-3~ Bip(3’,4’-di-OMe)-
Phe(2,6-di- pyridyl]phenylalanine NH;
Fluoro)
68. H Aib |E G T L-a-Me- T S D 4-[(4’-Me-6’-OMe)-3- 4-(2°-
Phe(2,6-di- pyridyl]phenylalanine pyridyl)phenylalanine
Fluoro) -NH,
69. H Ab [E |G |T |L-a-Me- T |S [D |44 -Me-6’-OMe)-3- Bip(2’-Me-4’-OMe)-
Phe(2,6-di- pyridyl]phenylalanine NH,
Fluoro)
70. H Aib |[E |G |T L-o-Me- T S D  |4-[(4’-Me-6>-OMe)-3- 4-(2’-Methylphenyl)-
Phe(2,6-di- pyridyljphenylalanine 3-pyridylalanine-NH;
Fluoro)
71. H Aib |[E |G |T |L-o-Me- T S |D |Bip(2-Ep 4-(2’-ethylphenyl)-3-
Phe(2,6-di- pyridylalanine-NH,
Fluoro)
72. H Ab {E |G (T L-o-Me- T S D |4[3-(4'- 4-(2°-Methylphenyl)-
Phe(2,6-di- Methyl)pyridyllphenylalan | 3-pyridylalanine-NHz
Fluoro) ine
73. H Aib IE |G T |L-o-Me- T |S |D |Bip(2’-Et-4’-OMe) 4-(4-pyridyl)-
Phe(2,6-di- phenylalanine-NH>
Fluoro)
74. H Aib  |E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(3°-
Phe(2- quinoline)phenylalani
Fluoro) ne-NH,
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Fluoro id lalanine-NH2 114. HAIb EGT L-a-Me- TS D

Bi p(2' - Et-4'

-O\e) 4-(3'

- met hyl phenyl ) Phe(2-

w@2yn2tyd al ani ne- NH2  Fl uoro) 115. H Aib E G ACT/US20M&020332

T SDBip(2-Et-4"-0w) 4- (2'-f|uoropheny|) 3- Phe(2-
[OAVA S d\/| al anj - NH2 El uoro) 1 WWOL_ONO6 4n79§z§
SE - \4 w Z 0007 L NH
SEpeT s 006/ B2diss™ gk | D KAl Xoi 1 Raa3 Xaad Xpas
75. 34y 79 [Radd- U [Rads 1-[iNH ipdO-Et-4>-AMeD . 4fy-- E
G T|L-a S D Bijpé2' - Bt - 4' - QMVe) Methoxy)pyridylphe
A- (P -] Ayl ) -l o 6 i oy idyhat-anE e
76. . ! U 1B(2- - ehyl-
Fl u fﬂ"O ¥17. b h Efﬁ]f L-@a- Ng- ?— $ pyridylalanine-NH;
E: p(2' - E-@b| ) 4-&@@- B e(g - di|- (I\/ht hoxyphehyl )5_ 3
TIET UGf 0 | | al§i né- NegMe 18[T dp_ B Eid- 3
D Bl p( 2| L4 [ etz et hyilond T BlEahS
= p - ) 2 Vet h)/| th nyI )- Me- Ph(ﬁrrﬂylalamne-NHz
B3P ayiet @i LoME0 Bl UST 0D L1 Bp@ HAONE - E |43 Fhloro4-
- ad Me- i v |PHER-. A L _ _ rq)phenyl]-3-
(D) Dhﬁ;-l')SE?[)) iy!?( éy[,gfc%lﬁl e E2H24 Eﬂsﬁ g_:lgi}/[él);)hilﬂ d la'lr_zinine-NHz
79, H' A T et R D iek2 tEt-42 243> 4k
(S)qa- B E " Lt a- Me-|pate-H D| Bi p( 2] - Ht-4' - Owe) dimethoxy)phenyl]-3-
4- (2' - Mat hyl pheny )-FMQ; Phe(R- B-pyridylal ey penine NH,
Tr o FI uqrd) [A26 [ (BELE E GT P o kB 108D [osommennts
I?/IE‘pI‘ Zﬂs ) Et -4'1-0Ove) | (SFmdy (2] Me- Phel( 2- pyridylalanine-NH,
sIVET Hyp-phieayld - & ME- MC-FI for 5) B- [PECEat @MPne- I‘@l@'M“‘thylphe“yD'
; = Phei2- ' . -pyridylalanine-NH;
122,k b E G| T |-aghls T)S D Bl p(p' - Et-4' - Ove)
A S)H- ( Zai T 4 1 MenemyT )s- apVEBipElrilo0De)3- | H(5-0-
| al gni net NH2 123] HPf@)-a{ E|G [ Lfa-Me- T S D [TobDihienyibnie
FoPUE S I o E ety ity haerooet 2 B
- . b, IE. . 2 =
3- pyFl dy AR dhi ne- ) Phe[% o] Fﬁ uoro 121( EE(ﬂ@cy)TShenyllthien
k/éa- Me- T H Bi p(2" Fietre) 4" - p) 4 (D' -I\/hf h\/l nhn y}?la?ine-NHg
8 - ibG-{¥i |G 34 i ; ip(2 gt ) (3-(3°,5°-di-
phe( 2’1 6-di 3 pr {-’L‘;@SH al %m%e-%Hﬁp Fi?—é Cﬁeuor Oi/lethyl)phenyl]ﬂlienyl
Fluoro) alanine-NHy
85. H Aib |E G T L-o-Me-, [T S D Bip(2’-Et-4’-OMe) 2-[(5-(3>-C1,5°-
Phe(2- F)phenyl]thienylalani
Fluoro) ne-NHz
86. H A6 E |G |T  |LaMe- |T |S |[D |Bip(2-Bt-4’-OMe) 4-(3°-
Phe(2- Isopropoxyphenyl)-3-
Fluoro) pyridylalanine-NH,
87. H b |[E |G |T |LoMe- |T |S |[D |[Bip(2’-Et-4-OMe) 4-(2"-Methyl, 5°-
Phe(2- Fluoro)phenyl)-3-
Fluoro) pyridylalanine-NH,
88. H Aib [E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(2°-
Phe(2- Isopropoxyphenyl)-3-
Fluoro) pyridylalanine-NH,
89. H b |[E G |T |LoMe- |T |S [D |Bip(2’-Et-4-OMe) 3.(4-
Phe(2- Br)pyridylalanine-
Fluoro) NH»
90. H Aib [E G T L-o-Me- T S D Bip(2’-Et-4’-OMe) 4-(47-
Phe(2- Methoxyphenyl)-3-
Fluoro) pyridylalanine-NH;
91. H a5 [E |G |T |LeMe |T |S |D |Bip(2-Et-4-OMe) 4-(2°-Methyl, 4’-
Phe(2- Fluoro)phenyl)-3-
Fluoro) pyridylalanine-NH,
92. H Ab |E |G |T |L-a-Me- T IS D |Bip(2’-Et) 4-(2°-Methylphenyl)-
Phe(2- 3-pyridylalanine-NH;
Fluoro)
93. H Ab |[E |G |T |L-a-Me- T |S D |[Bip(2’-Et-4’-OMe) 4-(2-
Phe(2- Trifluoromethoxyphe
Fluoro) nyl)-3-pyridylalanine-
NH
94. H Aib IE |G |T |L-o-Me- T IS D |Bip(2’-Et-4’-OMe) 4-(4-
Phe(2- Trifluoromethoxyphe
Fluoro) nyl)-3-pyridylalanine-
NH>
95. H Ab [BE |G |T |L-oMe- T IS D |Bip(2’-Et-4’-OMe) 3-pyridylalanine-NH;
Phe(2-
Fluoro)
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125. H (S)-a-
4-(3'

EGTL-a-Me- T S D Bip(2
Me- Phe(2- Met hoxyphenyl)-3- Pro Fl uoro)
wO a00an279e8 NH2 126. H (S)-a-

- Et-4'

- Ove)
id
E GT La-Me- T S ECT/US2006/020332

B|p(2' Et-4'-0Owve) 4-(3" Me- Phe(2 6-di -
'\n\(\/nhg_p\ll )Y-3- Pro ; ] e TR

508 P s [P [fe T s B By ey e

- AL - FIADT @PNenyt) [Mese-Pn ( s 3 pyEipcptadadni ne-4ML|21ethyl,l4’;
Pro|Fl ugro)| 128. {H (@)a(z a- EGT|L-3-Me- TSD Chlorojphenyh
Bip ')' Et -4 ) Jlagro) -y 1 "4 o —apyridylalanine-NE,

9, b E_ G/ L& FEPTIE Y BT -MYP-0Me) TE | 44-(P-Methytpheny)-
3- py i dyl"al gni ne- KIHZPhe( r o FI uora) 129. H N Me- [Bp@dyelanine-NH,
Lra I\/E' T S D | | 2' Flfsto) 4' L Q) ) A-(?' -,”—‘:’8%! phe’\\ll \

98( L) {2 Pha{i2- |E3- Pyr| dyféé _%ini fe- RH2P APH*Fi u'or%) 1\EQﬂumt;Jnethy1pheny
Alb|E G|T Lta-Me-| T Bip(2f -Et-4 1)-3-pyridylalanine-
4-(2' - Mt hy| pheny] ) -| Phe(2: 3 R-n/rlmd\dﬁfﬁ 2

. 7 g *-Fluorophenyl)-

SFT udfo NP 316 HY( Sp=¥¢ DI'G [F LPa- [R5 |
Bi p(2' - Bt - 4} - OVe) | 4- {mdsy MEL hy| phienyll ) - Me- Phe(z

o8- py# i dylk@al ani fee- NH2{L«™e0 Al uSr o)P13Bip@ H-{-8)e) a- rioh
L- a-{Me- [T S| D Bipf2' I;]EEZ% 4} (2| - Et hy|l phenyl ) - 3- @eg_“;‘;‘”;‘f‘;;;:“y
Phe(l2- pyri dyl al api ne- Pro FHluoro 133. Des- -

e G L-|ab S|TD Blepye2" {1EL 134' .D()\Pl))(Z’-Ew-OMe) 4(2’-.Chlorogher-1y -
4- (2" - Mt hyl phenyl ) - [P982-  Ie- | Php( 2 Spyrdylalanine-Nik

Tommse Heyhatantne=—HhH2 LoMeS R OsFT B0T B ES4-OMDES - [{-S)Chidrepheny))-
oé G|T L-la-Me- T S|D Buep(2' {Et 14" } OWe) 3-pyridylalanine-NH;
4- (' - \et hyllphenyl]) - P N L Phoal 2L 6_di :

e A T (3 . 2B 4’ -OM, 4-(4’-

18- pyifli dy&i dhi fe- o s Pro *FI lior gjp( ?%5. Bes- {sCDopyBeny)-3-
EGIT L-a-Me- T S|D 311u§16)2 HEt414' 1 OMe) pyridyslglamne-NHz

1@~ (28~ FT dr gphehy 1D - [Ia VE- [Phe{ 2{Bw@-E-4-OMe) glggethyhsoxam_

3- pyri dyl al ani ne- NH2 ’ﬁ; Bro|Fl borp) 136. Des- Q1 ) pyrillylalanine-
EGIT L-p-Ma- T S|D Bip(2' -|[Et44'10Ve) 4- (3 NH?- Nib -

iBhe([B- Mebhdkyi@eryl LB H|E R o [l oo+ -OM ;‘ngflgy)e;ﬁ-‘ényn'}
pyridyl a| ani{ne-NH2 1 @ﬁp (R -Ijmp|Alb E GT L-a- Mppidylbianme-NH,

e Brp( 2 T -8 - |oM ~d-Me- - VBT Ny T [ih € iBd2)-EPhe(eR - fr(;tl’ ok

1 1 - rifluoromethylpheny

3- pyri dyl al gni ne- NH2 I};{fgo) %_é_pyﬂdylalame_

2
i -Me- S D Bip(2’-Et-4’-OMe) 4-(4’-Chlorophenyl)-
107. H Aib |E |G T T};;‘;(I;’{e T ol ° 3-pyridylalanine-NH;
Fluoro)
108. H Aib [E |G |T thllof\(/)le T IS [D |Bip(2’-Et-4’-OMe) 4-(4>-Pyridyl)-3-
Phe(2- pyridylalanine-NHa
Fluoro)

109. H Ab |E |G |T |L-oMe- |T (S D |Bip(2’-Et-4’-OMe) i/[(e?;ho phensly-

l}zﬁféf(;) pyridylalanine-NHp

o E lab B |G |T |LaMe [T [S [D |Bip@-E-4-OMe) ﬁl}g?;ll)xypyﬁdiny

Phe(2- =2
Fhfcgro) leg?a—pyﬁdylalanine-
2

111. H Ab |E |G |T |LoMe- [T |S |D |Bip(2-Et-4>-OMe) ;téf;;;pylphenyl)-3-

gféfc;) pyric’lylalanine-NHz
12. || Ab [E |G |T |LoMe [T |S |[D |[Bip(2-Et-4>-OMe) ;(ezth-oxyphenyn_}
Ilzifg(;) pyridylalanine-NH,

113. H Ab |E |G |T |LaMe [T |S [D |Bip(2-Et-4’-OMe) ;ﬁﬁﬁofy)iiﬁ?ﬁr§2
iﬂfgg) pyridylalanine-NHp

i -Me- T S D Bip(2’-Et-4’-OMe) 4-(3’-methylphenyl)-

114. H Aib [E IG [T Il;»iltz(l;/{e 1p e 3 pyridylalanine NFL
Fi

115. H Aib |E G |T L—i?;\?[l— T S D  |Bip(2’-Et-4’-OMe) 4—(2’-ﬂuorqphenyl)—3—
Phe(2- pyridylalanine-NH;
Fluoro)
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Fl uoro -

162 WD 2006/ 127948 PCT/ US2006/ 020332 No.

I D

Xaal Xaa2 Xaa3 Xaad4 Xaab Xaa6 X=7 Xaa8 Xaa9 Xaal o

WOK2@b 12 T2 138. (S)-Imp Alb E G T L-a-M- TrPE/DS2006/020332
Bip(2' -Et-4'-Q0w) 4- (2 I\/Iet hyl phenyl )- Phe(2-

3- pvr.idvl &Q-LJ;L& rc\ . NBC_ /S\_a_ i
Kl ‘X’ ) Xk -NTL,

IS\IEQ_“)a?‘Me- DQ{fﬂ%x“f_’) B 5 Xai‘Et 4 -“f]\fé"‘) % 05 Mot hyl phenyl ) -

O TS VM BTaE 2T S{iome 0yt al|@ini[m e {Eyka2e-4tne) Fl ugt2o uorqpheﬁﬁ)%-
140 CHEG (9)-a{ E IF?(ZJ)E d--la-Ne- |T § D pyridylalanine-NEz
Bipl2 -Et-4' . Ove) 4 Huo0) s kel sk . i

! - . e RaTY Ey[E 1 ")Blp{Z’-Etm S | 13-

Wphe(®, 6{th - ES-%yrl dyiad. @i ne-|NH2 Pro Fl uor o) 1fthoxypheny)3-

CH3O N{Me-| E|G 'L-MTC DIBi (2" - Et - 4' - OpjayidylalanineNE,
i Pve DTl /2 “Methylphenyl)-

- (- I\/k(ﬁ)hyIEphényT) H 2 (D) P P& Gith e
3-pyri dyﬂ4 ani|ne- N|'|2p1qu| Fl uorq) 142. CH3O N-Me- E G

ol L4 VenMdES |D Br p((2aMEL - 1" -|OVEY  4Bif(PEAMRchy | pi{é@ﬁt Z}Eﬁ:‘ggz
CO His (©-| Phe(3, 6-BFE 3-pyr|i dyl allani ne-NH2 A am

12@ u%o) Al}f'&a = O3 1ES)tdne £ @ faL- |- \Eio(>-Ei-4S0ND) 4-(2’-‘Methylp.>herg1})1-

i p(2' - Bie-4] - QVe)| 4-fi2>- Mef hy| phenyl ) - S02- Me- 3ppfis(poine N
3- pyridytal Anilne-NHzFuom) g Dy ol Ff "C:’ 144 CHI—-S)—a
; > . R 2B TOM (ShA

BE G L§eME- F 9D (RSt et fa oy ‘f( T aighenst e
4- (2’ - Meidy| phenyll ) -[nsB2- Me- | Phie( 2, 6-di - > pyidylasine N,

128~ pyw1 dyjhial &ni [ve- [RHZLoMes Bt ofSFI Bor[BY EA6MY- (SR8 6 e
G T|L-a-Me- | T 5 O Bijat2, - El - 4| - Qve) 3-pyridylalenine-NHy

¥~ (4u~ VERIYIEDNENYIT) - [Lb8el y g - [DPhl@ip2-E+-4-0Me) <4:§,2y%ﬁt£y1?§:3\yr?{;
3-pyir i dyMaI ani ne- NHz|Phepig- bro| Fl uorjo) 146. L- (PUHHE

12(:' T Iﬁ a- e ET S Bi ,ff\;%e- Er4 7 OFe) Bip(2'-Et-4’-OMe) 4-(2’—'Methy1;.>heny1)-
% (27 MY ohEny|") - placty| - Me- Phee(2, 6- di - 3-pyridylalanine-NH,
3- pyviri dylal ani he- NHz{Flnds) s Pr ol El Lior 147 H AiFH-E GF

4 2oM -

- a-|Ne- [©-S[D M p[i2' Leptea foud) B ( f*’("‘éat e Phebﬁmyphenym-
Me) phenylhz; 34 Fluofo |rdoadal ani me- NH2| 148. H Al b Hpy(@y@lanine-Ni,
s a-[NE- [I-H[D Bi p(i2" [Ledied” SO R ( PrONEt ¥ Pphenyl sphonyl) 3
Phe(2- 3Mpyri dyl af an Fhfom) Fl upr o pyridylalanine-NH,
-a- -a-Me- S |D |Bip(2Et4-OMe) 4-(2’-Fluorophenyl)-
127. H S{)ea E |G |T ﬁh‘iéd.e T ip( e S-pyridylalanine NF
128 H fé;)-a- E |G |T Slclxolr\?l)e T |S |D [Bip(2-Et-4-OMe) 4-(2’-Fluorophenyl)-
’ Me- Phe(2,6-di- 3-pyridylalanine-NH;
H II:IK;VI JE o |t i‘fﬁ)e T |S |D [Bip(2-Et-4-OMe) 4-(2°-Methylphenyl)-
= (L-)- ’ Phe(2- 3-pyridylalanine-NH;
H ﬁi E |G |T Eﬂ?{l T[S |D |Bip(2’-Et-4>-OMe) 4-(2"-Methylphenyl)-

130 Pho2- 3,5 pyrimicyaanin-

Fluoro) 2
- T [T-oMe [T |S [D [|Bip(2-Et-4-OMe) 4-(2’ MethylphenyD-

B ﬁla v Pho(2- 3-pyridylalanine-NH,

132.  |H g;)-a- E |G [T ?‘fﬁl T |S |D |Bip(2-Ef) 4-(2’-Bthylpheny)-3-
’ Me- Phe(2- pyridylalanine-NH;

133 Des- ](Psr;)-u- E |G |T il?;\?e T |S |D |Bip(2-Et-4>-OMe) 4-(2’Methylphenyl)-
. N Mo Pile(Z—) 3-pyridylalanine-NH;

Hi P Fluoro -
5 Joes (Sr;)-a- E G |T |LaMe |T |S |D |Bip(2-Et-4-OMe) o) -.I(\l/leltliylphelgr%-
NH»  |Me- Phe(2,6-di- 3-pyridylalanine-NHa
His Pro Fluoro)
- - G |T L-o-Me- T S D |Bip(2’-Et-4’-OMe) 4—(2’-Huorophenyl)-

135. 3&;{52_ ﬁ)e_a E l}z{::?(z‘: 3-pyridylalanine-NHz

Hi P uoro -

e (O« F [0 [T |LeMe [T 5 [D[BR@EAOMS) Iz:{;l(e%cl;oxyphenyl)-S-

Egz- 11\42 gféfo) pyridylalanirlle;INHzl)

i ~0-Me- D |Bip(2’-Et-4’-OMe) 4-(2’-Methylphenyl)-

137. ®)-Impla [E |G (T %ﬁigf T |8 ip( e S pyridylalumine NFL
Fluoro)
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149. HDAla EGT L-a-Me- T S D Bip(2
- Met hyl phenyl ) -

4- (

2|

- Et-4'

_ - Owvk)
Phe(2- 3-pyridyl al ani ne- NH2

W(F!zuﬂemgﬂ)948l50 HAbHGT La-Me- T S D PCT/US2006/020332
Bip(2'-Et-4'-0We) 4-(2'-Met hyI phenyl ) - Phe(2-
3-pyridvl al ani ne-NH2 cluﬁ)rsg 2 . (3) aml

SEQ D, | i Kopi Xt Lo e

SEQPale- pive [ XB%?S%?-Et-Zf’-“@\é“jg ’?ii‘°(2'-|v|9thy| b

T3 TENH I |Ab TEQ QG0 |WE-|L&Me- F1 [@OT1®) [B- I8 EA-0Ned ani (#e2-MpdRiphenyl):-

i Pro l'e-laf {52 Lé@B- (IS)-la- |E G T L-a- Me- Ph@Ppaglepgett:
Bi p¢ 2~ Bt 41 Qo -4- TR0 Met-hyk— eyt 5 Biis a2 0 ¥ emyiphen)
139 30- 0~ / EMe- ' ib(2’ T4 4lYE Methylphenyl)-
9(2- lféoLgyS 3E pyri|dyl(rab-ani pe-NHZ t Fe | ac 1 Pr @-pig@elanine-NHz
L- (8- (e a GIT Fl@w)\/h- hel TIH O Bip(2'.Et-41-od) )
149 - ( 3 E S D p(R B4 > -Mbihylphenyl)-
- -c[o.ﬁ’s'ﬂs’fﬁ’ pffeniy )| é[zo VD (BREETGPE 3- - BT
al an ne-m—IZ | e-1 act Yihoro 154, |L-(|3- (S)-a- EGT

14l.-ajdBe-HRewe-E SidD BI p- QMe-Et T4" [SOHp 4Bi¢@Er-qBYdy| |4 -MethylphenyD-
phef§fye/fhm dazo Ve-[o2; Fl Liorp) 8- pyridyl al ani e -
142, '1CH30Y N—Me'-:EJ oSt Orbee. NVERS EpG (Bipd-Eew Biae) Phe {412 Methyipheny))-
Bi p(ebmfitpy4| - OVe) | 4-|ek2s-tet hy] phenyl)- | i dazo |Bpiyigenine N
(2- Fl Loriék ’E_p/r! ’;\\JI! Fl O)Jhl ')ra 2 I % I eE?_E_‘ZSIN[ 156 (:lga'l\jlefﬁy'lh 5
143 CH3 - 1G . , |Bip(2°-Er4’ ) H4-(27- phenyl)-
N‘ IVE$'02_E @_GT - a- Me- P% gﬁ- SI'D Bi P 2' | E&Z' 4" - OVE) 3-pyridylalanine-NH;

g' LHE; 3 E’thw phenyl ) Fudari dazo} D- Al a (2- Fl uor o)

13- pyledy[®-al@anihe NP Me- [Tac[S1 [P57[BPEASHOMPS) - 4 I S e e

2 Ph S ; i ) 1 NH

T L-32velPhe T|H D BifiE™ Et- ¢ - ) 4-(2-l\/bthy| ynine N

eyt - (S $c V- [LdMe] ugr 0)s 3iopy [Bie@ -4 @Mani ng4®Rthylpheny])-

Pro |168. MeH3O |(S)-apf G T Lia-Me-Phe’ T S D [PRrdvelmnetio

1':zi p(His = E |G g'r' € %uglr\%%t ”D’i ey B)p(z MJO'ML)S VB 4-(2’ Methylphenyl)

46, -0~ ] . a-Me- | >-Ped -(2°-Methylphenyl)-

FZ- FEA&@H ﬁ)e 3- pyri dyl \pelaai ne NH2|  Pr o 159. CH3O-|3-iidyianine-NH,

E G His|- @oMg- Phe T HFmr@®i g =2Vl 2_ 4- (2" Mot ?‘y’l .

Bhenfil ) - [0[Fi 4° DA s},;le@’z Flborso) B BRI ne-[Kb s

éGO. ﬁCH3Z} N-MB- E Grlbody- 2a{Me{Phé T|S D pyridylalanine-NH,
B p(|B - Efad [EOHY 4% (ZoMdet HYI [phehy [Bpecer igMe D- Af-g Mebvivhenrs
(2-Huorp) 3 i|d || alfffine N2 {163 WO 2006/ o
RO @OZUERLUEVU3SZ T [LeMe- [T |S |D  |Bip(2-Et-4’-OMe) 4-(2’-Methylphenyl)-
Phe(2- 3-pyridylalanine-NH;
Fluoro)

150. H Ab 1H |G T |LoMe- |T [S [D |[Bip(2-Et4’-OMe) 4-(2°-Methylphenyl)-
Phe(2- 3-pyridylalanine-NH;
Fluoro)

151. LB |O«| B |G| T [L-o-MePhe| T | H|D Bip(2’-Et-4-OMe)  |4-(2’-Methyl phenyl)-
Imidazo| Me- (2-Fluoro) 3-pyridyl alanine-NH;
le-lactyl{ Pro

152. LB |[O| B |G| T [LaoMePhe| T | S | D Bip(2-Et-4-OMe)  |4-(2’-Methyl pheny])-
Imidazo| Me- (2-Fluoro) 3-pyridyl alanine-NH
le-lactyl{ Pro

153. LB- |[(Syo-{ E 1 G| T L-a-Me-Phe | T H|D Bip(2’-Et-4’-OH) 4-(2’-Methyl phenyl)-
Imidazo| Me- (2-Fluoro) 3-pyridy] alanine-NH,
le-lactyt| Pro

154, Lp- |So| E |G| T [LoMePhe| T | S | D Bip(2-Et-4-OH)  |4-(2’-Methyl phenyl)-
Imidazo| Me- (2-Fluoro) 3-pyridyl alanine-NH,
le-lactyl| Pro

155. LB |[NMe| BE | G | T [L-wMePhe| T | H | D Bip(2-Et-4-OMe)  |4-(2’-Methyl phenyl)-
Imidazo | D-Ala (2-Fluoro) 3-pyridy! alanine-NH>
le-lactyl

156. Ip |[NMe| BE [ G | T |[L-oMePhe| T | S | D Bip(2-Bt-4'-OMe)  |4-(2’-Methyl pheny))-
Imidazo j D-Ala (2-Fluoro) 3-pyridyl alanine-NH>
le-lactyl

157. CHiO-|(S)w-| E | G | T |L-o-Me-Phe| T | H | D Bip(2-Et-4’-OH)  |4-(2’-Methyl phenyl)-
CO-His | Me- (2-Fluoro) 3-pyridyl alanine-NH>

Pro

158, CH:O-|(S)a-| E | G| T [L-oMePhe| T | S | D Bip(2-Et4’-OH)  |4-(2’-Methyl phenyl)-

CO-His| Me- (2-Fluoro) 3-pyridyl alanine-NH,
Pro

159. CHO-N-Me-| E | G | T |[Lo-MePhe| T | H | D Bip(2-Et-4'-OH)  |4-(2’-Methyl phenyl)-
CO-His | D-Ala (2-Fluoro) 3-pyridyl alanine-NH,

160. CH;O-N-Me-| E | G | T |[L-e-MePhe| T | S | D Bip(2-Et-4>-OH) |4-(2’-Methyl pheny)-
CO-His | D-Ala (2-Fluoro) 3-pyridyl alanine-NH»
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SEQ | D Xaal Xaa2 Xaa3 ~aa4 | Xaa5 Xaa6 Xaa7 Xaa8 X
_ aa9

Xaai O Xaall-NH2 No. Bip(2'-Et-4'-0H) 4-(2'-Methyl
wWEhb@agtp48 T H 161. CH3O Aib E G T L a- Me- Phe BELT2051406020332

(2 Fl uoro) 3-pyridyl alanine- NH2; a _
> T I _a- - Phe anI:er/’)' T nd 162. CH3O A b

;E%ilﬁeﬁyll . ) PRaOFopsti| %t (2 éfaﬁoro)x“g-}ﬁ?/i}%‘“aﬁ'“"al ani ne- ) ml—félf_ 28.

TS R YT NP T e EqUEQ D [ OTBi Qhet—4gmH)up4(2 ety phomyD-

conkdosis| ng |of ;| SEQ XaakooXda?2 |Xaa3 Xaad X ne-
- Xaa Xan9 Xaalo 1-NH2 LI $I\“|; ElB jl*:ZgOI{))((ai%}({zgan?};mh 5
% H i AT JLlg] ‘D TV BipZ-EtMd= Met] enyl)-
G T g‘%,, PB-JPRd $2- T 151 iﬁ;ﬁﬁuap(z 18 |4 2w Foyrdyl e,
4'( - thyl pher\” - Imd El uor n) 3- PyF Neas |

al anl ne- NH2 IeIaclP152 L- 3 S)-a- E 7
a- Me- Phe (2- S DBip ( S o b

phen%ﬂ) Ams&éai%i m}ypcm é%?‘g@}“%d %%‘vﬁ 8”5;%? 38’”‘:}%&%@

| Aot

zmu.\,l.‘l U J.J%aas 5(336\ 3= ([ O)x.4 aF Kaalo- Q- Me- Bhag-
SE%J(BIF%?){E%XZ‘ B 2 e B [ el N e T

15ET Wor 0)[s3= pyr [ady|T aLaiefeCNHR | el alBipiz’-W’d)Mf),s -2’ henyl)
(Symge -G T |- ap M (2- |T $ D|Bi p(2' Et-4'231
Tl = {i(i!-l‘@ ATy M- gaZo I{E T (Eop+ 30y r4-|(2d¥¢thyl phenyl)-
al afiaReMNHL e-| aclFluordr o 155. |L - N-I\/E E @3pr yl alanine-NH,
L-AebdlBhel (24 TIH D Binf2' =t 1A v

%‘ D dp(:).‘*EtM‘OH) 'Vill(z"lMéthylphenyl)-
T
D
e

15 S ] T~ -Me+ -y
E)he-%%l&% KI)E[} ”E‘\ dgfzo|'D- ‘ﬁgé}o)n':s?e&zor 0) |3-pyri al ani BeyiliHRnine-NH,
Ie-kr.lg y@ J;G.wt-(s N- Me- G - - N -php%g- T SD

158l [ .-' &4 -.( T 4{LfogMe-Phgich hSJ',| heli)]y“jig(Z’-EM’- A|4— 2’—.Methylp.>henyl)-
FI oty Vs- gyrifdyl a%fPne- N2 Ile-1ac |1 157. cHBG ! e
156.°) irﬁ-' RMe|H UG aivE{TF@-Pheg2- [T
4- (zlidazb/%’myl

: | HiD [Bi p§iR?’ EEt-oMe) {4@HMethyl phenyD-
phen HuorGO- Hi s| M- H 43-pyridyl alanine-NHa
al disfestl NH2 — Pr g XRSL p?“"% S) a-l u rO)I’ igér;d’fmm )
156 Ne\ie ' S D (2"-E ~(’ henyl)-
%2_ L-ﬂ:laz§ DmaEF p(% 'Et 'P‘qgoro) r ( 2 - Net FB{T pheny 3-pyridyl al}:mr;ne-lzI,Hz
CO- [Bhasyt M- |FI Yor @) 3- pyridyl | allanilne- N Bro 159
GHIOLONIVe-[EE |6 1T L-lae g ethe |T( 2 i Dy [Bip@-Et4-0m) 2-(2-Methyl phenyl)-

' Hi 4 3-pyridyl alanine NH
Bi pC27 B 4 - QH) [4- (2"Methy| phenyl)- CcOHis DAla
B URES G5yl [@ Tlcalj@ani|DemiimeXz- [T S|P [Bip@-E-4-OH) |4-@2"-Methyl phenyl)-

CO-His [Me- Fluoro) 3-pyridyl alanine-NH,
Pro
159. |CH;0- {N-Me-[E G |T L-aMePhe 2~ |T |H [D [Bip(2’-Et-4-OH) 4-(2’-Methyl phenyl)-
CO-His |D-Ala Fluoro) 3-pyridyl alanine-NH,
160. |CHsO- [N-Me-|E |G |T L-a-Me-Phe 2- |T |S D |Bip(2’-Et-4’-OH) |4-(2’-Methyl phenyl)-
CO-His |D-Ala Fluoro) 3-pyridyl alanine-NH;
161. |CH;0- |Aib |E G T L-o-MePhe (2- |T [H |D |Bip(2’-Et-4>-OH) 4-(2’-Methyl phenyl)-
CO-His Fluoro) 3-pyridyl alanine-NHy;
and
162. |CH;0- lAib |E G T L-o-Me-Phe (2- |T S D Bip(2>-Et-4>-OH)  [4-(2’-Methyl phenyl)-
CO-His Fluoro) 3-pyridyl alanine-NHa.

29.  Anisolated polypeptide of Claim 1, selected from the group consisting

of:

SEQ  |Xaa Koz |Xams |Xoat |Xaas |XKaas Kaar [Xass [Xaao |Xaalo Xaa11-NHa

1D No.

151 L-B- (S)-o- [E G |T L-o-MePhe(2- |T [H |D Bip(2’-Et-4’-OMe) |4-(2’-Methyl phenyl)-
Imidazo {Me- Fluoro) 3-pyridyl alanine-NHo;
le-lactyl |Pro and

55 IcEO. [®o-|E |G |T |[LeMePhe@ [T |8 |[D [Bip(2-Et4-OH) 4-2"-Methyl phenyl-
CO-His [Me- Fluoro) 3-pyridyl alanine-NHa.

Pro
30.  Anisolated polypeptide of Claim 1, wherein said isolated polypeptide
is
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160. CH3O- NMe- EGT L-a-Me-Phe (2- T S D

Bip(2'-Et-4"-0H) 4-(2'-Methyl phenyl) COH s DAl a
wo-bwengp48- id | alanine-NH2 161. CH3O A b BP@/US2006/020332

L-a-Me-Phe (2- THDBip(2'-Et-4"-0H) 4-(2'-Methyl

phenyl)- CO H s Fluoro) 3-pyridyl alanine-NH2; and

162. CH3O- Aib EGT L-a-Me-Phe (2- T S D

Blp 2' -Et-4' - 4-(2'-Methyl phenyl)- @0 H's Flug

gqd/’\INHaIa ?é:pNHz 2 An isglated p ptide
1, se hedf C\)]Lh umcgnsn timg® 5

XaI a a3nX
g N ;bsloL €3- HSPax EHG ¢ L—-u"fx/e Phe

%i

HaNaal T -

(2-°T HDHBl p(2' Et 4'-ORg) 4-(2' -Wthyl phe
| mi dazo Me- Fluoro) 3 pyr| al ani ne- NH2;

Pro and 158 CH3O (S)-a-F TLal\/bPhe(Z TS
Bip(2' -Et 4'-0OH) 4-(2'-Mthyl phenyl)- COH s

Fl uoro) 3-pyridyl al ani rseQibiRo:9 Pro. 30. An i sol at ed
pol ypeptide of Claim1l, wherein said isolated

opol ypeptide is - 164 WD 2006/ 127948

PCT/ US2006/ 020332 ENNOOHONH OHOHHO -)(~H t~F
"= Y530 H J6._,olN O N NNNN NN O 2N O ,sjH O H O l
SOH H O JSEQ ID N9 or € op NNH oﬁ’

H-J|~HN| ( Hﬂlm@(m#;&ﬂéﬂ slai/eud\% i O

pol ypeft4 de, Awhereith Laid i sol at ea\dplo ypepr

(o]
[
SEQ ID NO: 115
5
31.  Anisolated polypeptide, wherein said isolated polypeptide is
N
W)\ VE
NH, O
SEQ ID NO:118
or
2N 0. OH 2 N
NF l
M OH OH 3“ o ~
H o HygO H o NH
I':} 0 N N\/]\T‘IV/N ! N N\L/I\N N\:/u\l[:]l X 2
N ¢% u o H O H O =< H z
) o @
>© 2,
[
SEQ ID NO:9
10 or
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0~ OH~l H NNNV NNN=NNNNH HN=H=H-=
= OOH OHI N )OH Ipl SEQID

WO0EAB79¢8 D OCOHOHOH': Y~ H H BCHUS20BH/020332
ONNJI-NNNHNONHON-Hp _HOHOEHOOH F I
I O SEQID NG9 10 or -165 WD 2006/ 127948
PCT/ US2006/ 020332 O~ F/ N\ / NHHHj] HO HO
NNjN:NN~NNJNH, HN=HO=H =H-=
"/O—| ~~/OHO=0HOF" O SEQ\|,D NO

N N NN Nonmi N N
H O / /// :_ OI\KN /',j\glmj'g_)z
et cal donjfosktipn, T 2
s ng °an oI a?ed’"'/@p ereprr//eLe of EormJI%\ S Na
phar maceutl cal accept abl e carrier ther\f
SEQ ID NO:151

or

>=O
o 0% ~oH
SEQ ID NO:158
5 32. A pharmaceutical composition, comprising an isolated polypeptide of

Formula I and a pharmaceutically acceptable carrier thereof.

33. A pharmaceutical combination comprising an isolated polypeptide of
Formula I and at least one therapeutic agent selected from the group consisting of an
10  antidiabetic agent, an anti-obesity agent, an anti-hypertensive agent, an anti-

atherosclerotic agent and a lipid-lowering agent.

34. The combination of claim 33 wherein the antidiabetic agent is at least

one agent selected from the group consisting of a biguanide, a sulfonyl urea, a
15  glucosidase inhibitor, a PPAR Y agonist, a PPAR o/y dual agonist, an aP2 inhibitor, a
DPP4 inhibitor, an insulin sensitizer, a glucagon-like peptide-1 (GLP-1), insulin and a

meglitinide.

35.  The combination of claim 34 wherein the antidiabetic agent is at least

20  one agent selected from the group consisting of metformin, glyburide, glimepiride,
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33. A pharmaceutical conbination conprising an
i sol ated pol ypeptide of Fornmula |I and at | east one

W bh@oapmes | ¢ agent selected fromthe group conBCHUB29G6/020332
of an 10 antldlabetlc agent, an anti-obesity agent,

s e ol e A
trcgé%léa@o?ﬂé nrgogiéhfﬁg Itrlee d&lpr o, T hkzg' /B itéébn@%?htlia? B&laélﬁﬁ%‘dne

e gfoup consisting of
CASQBNBBSM9 -08-3 U(Z)arirbisi4-6@,5-Ridke- gBﬂe@@dwaeledm- -yl)

i nhibitor, a PPAR y agoni st, PPAR a%% CFF? gloncliSt(S 5.
mgthyHpleriont} it 2osne, HYogHiazane. srRpEeB rePaglinides fiptpgmide, (S)-
r&gﬂ tok% %r cis2 &h%tﬁ&gggaélﬁ%g)@% d 184 LGB éa)lt tésﬁgwizmn L-

I nation of claim 3

pHUﬂ?Ialﬁnﬂld,NE{(léZ)t]-ﬂie&i?BBm&oéigﬁmnyl $-padpenglst-[3- (Zanoﬂhgl 2
Dy bionaey QPR eI, 146+ O SURRL T Moty
%F 4(%%?—@[86((%?%9&%&]&11? gﬂ&é}’lﬂﬁethﬁ:l 'E‘Réﬂdtf(il@ 8g -37- ghllcagon-hke

acarbose,
péptﬂg li(ea ) EN- [3t(ﬂBBdeﬂmDn@r1) I—Osd)}gbpylai-zizﬁ-}b—argnma+3l4r{N6 ~(1-

o&%ﬁ%@&@]gé%g gucagél?—?qelatgd gc‘:‘::ilg{dtel1Z(aoctod*c3r{il ldggc{ls t[\?f’zp ?ﬁ{
R T e L ettty e n

thhnl de, nateglinide, (S)-2 5

benzyl 4- 0X0- 4- (ci s- per hydroi soi ndol - 2-yl )butyric acid
calciumsalt, tesaglitizar, L- phenylalanine, N[ (1

Zi) r ésgﬁ yl iﬂhﬁ %Fgl)éﬁ'?ﬁog pﬁﬁ? 111‘235 wherein the anti-obesity agent is at least

oRO gtk sdle @ EOMYthy @fo@p&&bﬁslstimgnﬁ'amde’j adrenergic agonist, a 11pase

IR G T T —
X

aﬂé ?fgga%lifﬂge erﬁpaa &%ﬂﬁ?@? ﬁ‘li’k’dlg ?ecegﬁpﬁﬁzﬂ%oﬁlpgma an anorectic

aé&ﬁL argi nine-34-[N6-(1 10 oxooctyl)-L-Ilysine],
-36-gl ucagon-rel ated peptide 1 (octodon degus),
N-[3-(1H imdazol-4-yl)-1-

| o
360 ana TG RGP of Bt 36 Wieichy KRR ket piaPleas

038 afif kelbéted MOnAME igr Q;‘éhilytn@gﬁmrhstst adtilisemghfabigomne
agent selected fromt roup consisting of a beta 3

badze@n@ﬂ@n@mayohi Bh[2- ﬁ(ﬂsbgaié@ammmmyﬂémy Daxded-ot oni n

Hy G B Al %@x{}]ﬁlﬁerﬁ}gfﬁg n?e%w EHh: %tzéﬁb'ghl%ﬂ ffide 412
[ ﬁR@&hﬁhoB &Wyp%ymdyﬁepﬂm @mﬁﬁ]d:thyl]mﬁmq -4- (zo

7. The co |nat|on of claim 36 wherein th
mthylethtsrlés(Sb @PégBNt33|5é4%t?5-l29§§¥tfa%lﬁé tagléﬁflaféew&r@d

rom .t onS| st r stat,
N-[4[2[[(28) 3[(6 amnoSpyrldlnyI)oxy] 2
hydr oxypropyl] am no] ethyl]phenyl ]

- et (BA. et h{hg conttenationexd glatr Adwhesein lthq hnnp;kowenng agent is at

e

%lgpr%@m@ anSHNG C@‘J‘rélﬁctab@ﬁlhib&(@teﬁsqua%ﬁg kyifthetase
exanphetam ne, phenterm ne, phenyl ropanol am ne and

inhibitor @l fibr3gcidterivetnd ian apregnlatsﬁ ot LALniegeptonastiEith at he
1|11;oe(|yger{age 11151|1bqg)ra G ntAégT nhibitor.
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| east one agent selected fromthe group consisting of
an MIP inhibitor, cholesterol 30 ester transfer
wEe@ba21e48 an HMG CoA reductase inhibitor, a soeel/Esm06/020332
synthetase inhibitor, a fibric acid derivative, an
upregul ator of LDL receptor activity, a |ipoxygenase
inhibitor, or an ACAT inhibitor. -167 WO 2006/ 127948
PCT/395200{eQ3@dbdaatiod bf clHite 38avHekdia thiedipid lowdraignagsii is at
wherein the lipid |lowering agent is at | east one agent
least pecagstit sre&e@m£ firem ghogioup 6PRISSINE O PENVaatiy AQvastetiA,

.l ovastatin I mvast af i a I, s ' '
shPYRLE Lo S G S S SRR Bl e
gl BrbAl, @Rifibraté,| b iR, Bcetamids ) Wi[ D6 bis(¢ ahethyidthyl)phenyl]-2-
N-[2,6-Dbi s(l-nmethylethyl)phenyl]-2 (tetradecylthio)-,
(tetadedylthingh é (ADFigpkanapiiranone, 3—{13-hydroxy—10—oxote adecyl)-5,7-

d%g&é%yﬂé%ﬁggﬁgﬁ%ﬂgoﬁ% %@%ﬁ%ﬁ% _523i1%1§1a2i—%i-@?1§198é¥’1cholestan—3—
ol?.'opha) - 4- (2-propenyl chol estan-3- 01). 10 40. A net hod

r treating or delaying the progression or onset of
di abetes, diabetic retinopathy, diabetic neuropathy,

di abetic pe opat hy, ..wound, heal | asul | .

208 SSRILSER NP BB BBt bt s
difbetRir bhy, Giabad atdpans, digb&icatepBrophdgdwbanthaliog,
free fatty acids or glycerol, hyperlipidema, .
inswisiesigtantey prparglyegpieehyngansdinentid §m<§r@1r@r5ésdléb%lﬁ

ol anc S pied BloASRERY F TeoaRRTh AR Bbelifbidbmia,
ob IRy, aRPeti A X drivie@id, @fetosBlerddtvi yp&tensidn] Whichcehprises

pol ypéptide of Forrmula |. 41. A nethod of treating or .
adteinzsjirmg tofh nginhatianOspe¢ias inneed ebFpatmsniyytherapeutically effective

adm ni.sterin oncur.r ept | r.sequentially, a
a@ﬂ@%’ﬁ%#ﬁ’iﬁ%@ﬁ%&@ﬁé’? ngo%l”f@au{’\t of one 20 or nore
t herapeutic agents selected fromthe group consisting

of an antidiabetic agent, an anti-obesity agent, a
ant i 4hypeAtmetbpd of tiepsing or deldyiag o fldimaAth spthet cemprisiag

ent and a lipid-lowering agent. 42 .. A hod_f
oG, sregrE oSN B gy Beapaica) oS gmotc of one
oﬁn@%&%geuﬁ%@ggﬁt@ B&ibiied f8hl the pRfuP Yondlitalpedfiag antidiabetic agent,
neur opathy, diabetic nephropathy, wound heali ng,

an mstisbbesity egérds margehypeytonsivd 3gsetriand amppitpthessricrdiviagent and
Eé{}@f one X, diabetic conplications, elevated bl ood
2 OWePRE PR fatty acids or glycerol,
hyperlipidem a, obesity, hypertriglyceridem a,
at heroscl erosi s or hypertension, which conprises )
admi ARst eAi methdd fer treating bi delagpethe@sograssingeq) apet of diabetes,

{ r eat nent therapeutically effectiye 30 anount,of. a
B A LB PP, SIP0es SR Tont g WOl higlind
i thneO MR b2 REmbd By hHrs Qi Aa Tyndedmk X} diabdtf8 WO
R P g TR P A I i, e C
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 combination of Claims 34-40.

43. A compound comprising the following structure:
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P"\\ROH, N H O wherein, P is hydrogen or
f1 uorenyl net hyl oxycar bonyl (Fnoc) or t-
whedghoyear bonyl (t-Boc); and wherein R3a i s BEl/E81006020332
fromthe group consisting of nethyl, ethyl and
fluoro; and wherein R7 is selectgd fromthe group
consi sting of 5 hydrogen and net 44, A conpound
conprising the followi ng sgfogture” R3a N PANOH H
O wherein P is hydrogen opl{l Nor ey met hoxycar bonyl
(Froc) or t 10 butyl oxya\ngonyI (t-Boc); and wherein
R3a i s methoxy; andewhekfi JouR7 is selected fromthe
group consisting of hydrdfen and nmethyl. 45. An
i sol ated pol ypeptide of taim1l, wherein Xaai is
L- Hi $hd:ZinNp iair MRa o8 FofAgInadthylox ik MsRylQFméanbr &S
unsubsti t ut ed; Xaa2 is selected fromthe follow ng
bugyloxycacmmyl @{Boaly apfl wherekaR32. is sgppted frong the grogpgopsiging of

N S'HN O O.O0.0O0ILQ. X is, L-Qd utam.c. aci.d
@byl LRI adpeot Ry aheded Sepdng o TAPLGER
5 h;%?ogéﬁaaﬁdin%ﬂ%@.' ected fromthe foll ow ng group

consisting of- -169 WD 2006/ 127948 PCT/ US2006/ 020332
FF~I\l F HH=0O0O X,,,7 is L-Threonine; Xaa8 is

sel eﬁ.ed ch%IertoQI?d cf:o%];l)r?s\imng %e%l?gveing%{}&étﬁ}elz ng of H

= R3a

wherein P is hydrogen or fluorenylmethoxycarbonyl (Fmoc) or t-
10  butyloxycarbonyl (t-Boc); and wherein Rs, is methoxy; and wherein Ry is selected

from the group consisting of hydrogen and methyl.

45.  Anisolated polypeptide of Claim 1, wherein

X,.1 is L-Histidine and wherein the amino group of Xaa is unsubstituted;

15 X0 18 selected from the following group consisting of:
= T A Sy QY“ oy
(o}
Xaa3 is L-Glutamic acid or L-Histidine;
Xaq is Glycine;
Xaas is L-Threonine;
20 X a6 18 selected from the following group consisting of:
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N OHl />c~ SN Xaa SAN s HHOO 5 Xaa9 is
L- Aspartic acid; Xaaio is a naturally or nonnaturally

we@ewaneiongy am no acid of Forrmula I, wherein BEi/tiS2006/020332
naturally or nonnaturally occurring am no acid of
Formula Il is selected fromtheefqgl] owi ng group
consisting of: 011, S HH O wherein Xaall is
a naturally or nonnatur occ g am no acid of
Formula | Va, vvhere? bai d naturlally or nonnaturally
occurring am no acid fo¥ r ad is selected from

the follow ng group congisting of \ NNF NHR NHR-
N X, RLOHdedMeR~ eNH R, 70 S HO HR70 S HR70

and; 15 Rl and R7 are selected fromthe group

consXss ivwglestediyam Sigdpllavimegsewysonsyng AR i sol at ed

pol ypeptide of Claiml, wherein Xaai 4 s selected from

the follow ng group: - 170 WD 20067427948

PCT/ US2006/ 020332 N% NHARH H3C Xaa2 is sel ected

fromthe foll ow ng,Qr QW %}gaazsiﬁ . N SHNOO1

IO OO0 OXaa3 1s L-@ ugam c &ci gl or L-Hi stidine;

Xaa4 is Aycine; Xaab5 is L-Threonine; 5 Xaa6 is

5 sel e&teds ErAmpattisercidol | owi ng gr oup:

Xaa10 is a naturally or nonnaturally occurring amino acid of Formula II,
wherein said naturally or nonnaturally occurring amino acid of Formula I is selected

from the following group consisting of:

&7
Sy I Sy I

10 wherein X,a11 iS a naturally or nonnaturally occurring amino acid of Formula
IVa, wherein said naturaily or nonnaturally occurring amino acid of Formula IVa is

selected from the following group consisting of:

and;

15 R; and Ry are selected from the group consisting of hydrogen and methyl.

46.  Anisolated polypeptide of Claim 1, wherein X, is selected from the
following group:
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FF 5=NH=O0OH=0 Xaa7 is L-Threonine; Xaa8 is
selected fromthe followwng group: H N OHI ~~ S SS

WORoogaz®48= H H O O Xaa9 is L-Aspartic acid; 1BCHHS1006/020332

is a naturally or nonnaturally occurring am no acid of
Fornula I'l, wherein said naturaglly or nonnaturally
occurring am no acid off Fernmul aj Il hii s selected from
the followi ng group: YI S O O and wherei n Xaai l
is a naturally or non ur ad,t curring amno acid of
15 Formula |Va, whereim said naturally or nonnaturally
occurring amno acid of Formula Na is selected from
the PoiioMsred e the following grpymioo6/ 127948

PCT/ US2006/ 020332 IN IN eNH-R, N N?BR:W- R{j:;R, H
R#) H R70 H Yo a i n Ri (ald 7res|ecf}si%{?;
froms h .o%'ﬁ‘/c%fngi st’f%ﬂgg\ ﬁﬂﬁ%’oggﬁ @A et heT AN

re
N
47. AfVisblated Yol ypeptrde df @ aim 1,°%wher ei rf Xaal
isc: M NHR8-HN O and: RS is selected fromthe
% rou p(ﬁ% @s;%iC?lhiaﬁ%c aéid or CH3istiGhe. k13, is@gcife;(X 55 isQ.-Tireonine;
i i- ''n~Z;
Xaae 18 selected from the following group:

Xaa7 1s L-Threonine; X3 is selected from the following group:

OH
Xaag = 35\” LWLL) \Sg ~
0

Xaao 18 L-Aspartic acid;

N
[ 2
N
”‘?')
(o}

Xaa10 18 a naturally or nonnaturally occurring amino acid of Formula II,
wherein said naturally or nonnaturally occurring amino acid of Formula IT is selected

from the following group:

&7
Sy I £y I

and wherein X,,11 is a naturally or nonnaturally occurring amino acid of
Formula IVa, wherein said naturally or nonnaturally occurring amino acid of Formula

IVa is selected from the following group:
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O 0O0O0O0O 10 Xaa2 is selected fromthe group
consisting of: //Ni Xaa2 =5 HNi~ N HN-O0OO1I1 O

WO 2006027946 om O O Xaa3 is L-Autam c acid or PCT/US2006/020332

L-H stidine; Xaa4 is dycine; Xaa5 is L-Threonine; 15

Xaab is selected fromthe_group consi FF
HHOO Xaa L- Thr eonind} m
t he grougrsens stlng 6f 3 172 o
PCT/ US20Q6 332 « OHO
Xaa9 ,i 4 Hpﬁpartlc aC|d Xaai ofis a natunfal ly or

non agg Ply oc g ”5m R @i eNHeFfy l§@zr I H-kl
wher el n’&ai d nat uf ¥

y or norh@&tiural |y aaelirring am no

acid of Formula Il is selected 5 fromthe group

consi s eH HHO Xaai 1 is a natur

nonna{@ %ie %b@aﬂ% g SSlRFiRG R B sTow oA dyogen and
e| n sai d naturally or nonnaturally occurri ng am no

amé of Formula IVa is selected fromthe group

consi sting of: eNH-R \ NeNHR eNHR N=N+R NH

R~ O H 7
Rn 1solated polypep‘a(ga of Claim 1, wherein X,,; is:
N=\
~NH
Rg_HN
0
and;

Rs is selected from the group consisting of:

CH

CHy CHcH, —  ~° L“ \/o\ﬁ(z’ ? - Ta,

CH;,

Xaa2 1s selected from the group consisting of:

Xaa, = 55: ? ‘z’ \Ss\ (?-',*é\ ~ ‘?_, - Lﬁ,
-‘S‘HN T4 HN/\IC]; TJ\(OT T/\g/ A o

3
oz
s
o] 35 J\\f‘

fte

U

Xaa3 1s L-Glutamic acid or L-Histidine;
Xaa4 18 Glycine;
Xaas is L-Threonine;

Xaa6 1s selected from the group consisting of:

Xaag is selected from the group consisting of:
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and wherein Rl and R7 are selected fromthe group

consi sting of hydrogen and nethyl. 48. An isol ated
w@ooiogpzpss de of Claim1l, wherein Xaai is the fptT/U8200g020332

an a- 15 hydroxy acid: N\ NH HO O Xaa2 is sel ected

fromthe group consisting of- -173 WD 206/ 127948

PCT/ US2006/ 020332 Xaa2 = S " HN~f ~~N =,-z, S HN
00100 0 Xaa3 is L-Gupgnmc acid o Hi sti di ne;
Xaa4 is Aycine; Xaas is¢-Threonineg 5™aab is
sel ected from the grofp cansisting o F\ I\ F H
OHO Xaas is L2%hreor ne][ Xaa8 i §§ seflected fromthe

group consisting of H N @4 11 />N ®aa$, NNHH O

0 1%32(@@%_A§pahi&%§)@rti c acid; Xaalo is a naturally or
a

nonnatur occurri’ng am no acid of Fornmula |1,
y

wher &X o $€d tatmally behdnnatiralBocuatritetdnhivo 6id W Fofuld M, No
cid of Formula Il is selected fromthe follow ng
57ip saidyatuetiy qunentally occurring amino acid of Formula 11 1s selected

from the group consisting of:

Xaa11 is a naturally or nonnaturally occurring amino acid of Formula IVa,
wherein said naturally or nonnaturally occurring amino acid of Formula IVa is

selected from the group consisting of:

and wherein R; and R are selected from the group consisting of hydrogen and

methyl.

48.  Anisolated polypeptide of Claim 1, wherein X, is the following an o-
hydroxy acid:
N=\
- NH

HO
o

Xaa2 18 selected from the group consisting of:
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eMH 15 Xaal i is a naturally or nonnaturally occurring
am no acid of Fornmula Na, wherein said naturally or

woorveaz1@l |y occurring am no acid of Fornmul a MNaI/US2006/020332
sel ected fromthe follow ng group: - 174 mo

2006/ 127948 PCT/ US2006/ Q20§32 N eNH—
NH- RégaHF ~ NE, - NER RS H R G H;,R7 !
Wher ei nskh % R ark sel lectged fho theq,gFo “i, = §
consi sting op hydrogen and nethyl. - 175

Xaa3 18 L-Glutamic acid or L-Histidine;
Xaa4 1s Glycine;
Xaas 18 L-Threonine;

5 Xaas 18 selected from the group consisting of:

N
H

Xaa7 18 L-Threonine;

Xaag 15 selected from the group consisting of?

OH N
Xaag " =55\H/(\H/(77 SS\” Llu
o

10 Xaao 18 L~Aspartic acid;
Xaa10 is a naturally or nonnaturally occurring amino acid of Formula I,

wherein said naturally or nonnaturally occurring amino acid of Formula II is selected

from the following group:

15 Xaa11 18 a naturally or nonnaturally occurring amino acid of Formula IVa,
wherein said naturally or nonnaturally occurring amino acid of Formula IVa is

selected from the following group:
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and wherein R; and R are selected from the group consisting of hydrogen and
methyl.
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