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a: pEa n”e';] ?/I Df_*vlﬁ ‘mm/bwwﬂlﬂalhﬁh&lmmwidﬂi\/ﬂir tnstzaxh@mb%e%ommung of”thc. ﬁrst 14
al phamet hyl - Yol eyeihnGeids %meglgl E aJEBtPW(; ﬂ)f plr‘?v%d o be mtmtwc m’

al pha-'net hyl - phenyl al ani ne
al pha- net hy19’91'?‘“‘1907"%HeWyblalbanulnmtivn)a iNEardm&- }ﬁnmse (Tregear G. W., et o,

al pha- et hy1Bm&ruﬁblt}gy@9pﬂ99yiﬂabal'3%‘%arc%5‘fe 11?1 B?c?itc@ t’lm-l Aﬁ&; 1991,
| 13141 13146) o
4 .



1-am no cycl opropane carboxylic

ct Me- Val - al pha-net hyl -Val i ne, AC3C-
I

acid, ACsen | -am no--cycl opentanecarboxylic acid, 5AC6C
-am no- cycl ohexanecar boxylic acid, ACN Acetonitrile, APRA
2- am no- 5- phenyl pentanoi ¢ acid, Arg- Arginine, Arg(NQR)

Arginine(Nitro), 10Asp--; Aspartate, Asa- Asparagi ne, 1311 Benzyl,

Boc = tert-Butoxycarbonyl, Bi p(Owe) - - -
2' -ethyl -4' - met hoxy- bi phenyl al ani ne, 15But- O-tert-butyl group, cAMP=

Adenosi ne 3',5' -cycl TherBRORMASP onet hane, DWVF =

N, N-Di r net hyl fc@ﬁfm 20Dl PEDI - r!'ff“ﬁt‘Z""Sf“fr‘?o ““fgs;' P‘E&’BQF‘Y’ 3?%‘3 B Eyelopment of
Di i sopropyl et hyltakiff&ivedetlow  mofpgplar E‘@%@i meptieetvﬁml itpioesd HRbDdRIat profile,
Et hi oni ne, 25Enlpm&'crsbifbxun gmﬁbmsgp

2-f | uor ophenyl al gnine g, G 5' W&%@Mh w%ﬁww%heﬁsd'f’ﬁﬁ’ﬂ‘fbé‘“gmm
304 ut ami ne, |sof & Eid‘i‘q% {“I"“P“"-"’- I“id‘(i‘F f‘("sgl thaq Ilhﬁ s#tivay btiow, molkéddr weight peptides
| onar gi ni ne? Hoaik be= 'ﬂ’ﬁm by u’h&ddmﬁ’“g fﬁ’ﬁ’ig diabTisihf (R u%la%?%mdg at specific

fi oLeu Bonpl eucj 95 on? HB l‘ﬁ( roxybenzotrrazo

2 Azon hydroxybe ﬂgleécam T!/ i-11) analogs (jAlas, Glnyg, Arg]-PTH{I-11), [Ala,,
24111- benzotri a@bhe Hary RPTH(L1 B, &ndt phibaMREINY! B Héﬂ'

hexaf | uorophospmg Hﬁhc M(l;g tiP& of mance L| Eg gll?g[gh(); 14)

K(Biotin) = Lysi necsio e sy, M‘N m‘dm H(1-14) stimulate cAMP,

in nM range (WO 03/009804; WO 04/093902) Several studies were carried out 1o find

10 low molecular weight peptides with PTH-like activity (Reidhaar-olson J. F, etal, Mol

Cell. Endocrinology., 160, 2000, 135-147; Shimizu M., et al., J. Biol. Chem., 2?5

2000, 21836-21843; “ihlmlzu M et al., Endocrinology, 142, 2001, 3068-3074; Shimizu

N, etal, J, Bml C!mm 276, 2001, 49003-49012; WO.03/009804). Although short

analogues GGn‘ilStmg of as little as 11 amino acids (derivatives of first 1-11 residues of

15 PTH peptide, Seq. ID, No.2) can activate the I'TH receptor (in vitro) with fow potency

(WO 04/067021), hawever, in animal models (in vivo) bone-anabolic activity of these

analogues has not been reported. In conclusion, agonist activity on cAMP-signalling

pathway of the PTH receptor (in vitro} alone is not at all predictive for bone-anabolic
activity in vivo. ' '
20 . In the present mvesngatmn, surprwmgly, we  found that homologous
substitution (d@rwatwes) of N terminal sequence of PTH (1-34) peptide (first 1-14 or 1
13 residues, Seq. ID. No. 3 and 4) with unnatural amino acids resulted in the
| identification of nove! class of shurtwaham peptzdcs havmg potent PTH rec:cptor
agonistic actnwl_y, maore specif] ically PTH-1- “receptor agomstlc activity, at varying
25 degree of selc:euv:ty To enthance the duration of action and stah:l:ly against proteolytic .
enzyme, we. have site-specifi cally modified the short-chain peptides with unnatural
amino aclds and succaedcd in :dmufymg metabolically stable and highly potent short-
chain pepudcs Some of the short-chain peptldes showed bmavmlablhty even by oral
route of admlmstrat:on while retaining PTH-1 mceptor agonistic activities.
30 N PTH {1- 34} sequences ahgnmcnt shown below’ re:pmscnts thf: primary structural
ralalmnshlps . ‘ -
PTH (1+34) 'SVSEIQI,MHNLGKH"LNsmeWWLRKKLQDVHNF’ (Seq D
No: 1) , ‘ ‘ : :
'P'm (- m 'SVSE!QLMHNL" (Seq. ID No 2)



L =Liter, LC/1vlS = Liquid Chronmat ography / Mass Spectronetry, Lys=
Lysi nc, Me= Methyl, 15Met= Methioninc, MM - mnute (s), nL -
milliliter, pl] = mcroliter, ng = mlligram(s), 20nmol mllinole
(s), Ms- Mass Spectronetry, Nva Norvaline, NM- Norleucine,
N-net hyl -Met, 25 (NMe)Nle N-nethyl-Ne, (Nwe)K Nnethyl-Lys, (NWw)R
N-net hyl - Arg, (NMe) Har Ninethyl-Har, Om Omthine, 30 O n(NQ2)=
Omithine(Nitro), po: per-oral admnistration, Phe= Phenylal anine,

PTH= Par at hyr oi cP%(lnmé%vsP[Wm@QRm“stsm qu.foagﬁyr oi d Hor none

receptor agoni st e-

-yl -oxy-tris- pyrrgf{DYdEﬁ Sgﬁ@@%ﬂmdﬁ?‘t R¥edosphate, Pyr=

Pér ogl utam c acid, W'Og!ﬂﬂmﬁt abBreyiathfs Sﬁb%ﬁl@]@@uﬁﬁ L&quef&ﬂd Il"l Zubay, .,
adni ni stration, nt hesi s,

Sel enonet hi oni nekﬁélﬁ\@ S 1 ﬁ%’t 'r?g@fﬂ“ﬁﬁgﬁ*:’*gésméﬁ?w Yok Bp’;?l SI | ane, TEA

Tri fI uor oadet iPriogattd, 10TaTti- 2- (If I-benzotriazole- | tyl);
L1335t et B i LR8I Tk ks Sl Bk
the acconpanyi ngnagﬂgamdq@gwaﬁegmme Hegn hmomctmm dolécalopoan JRCEAR 1-Xaal 1 and / or
19) 0 in Rat Pt Akt e (UKD ho TRkl intihe g aptlle
of CAMP rel easeff) 14 Nuternuna residues of FIH peptide (SVSEIQLMHNL; Seq. ID No. 2 and

10 SVSE {QLMI{NLGKH, Seq. ID No. 3), with some analogs wherein Xaal and Xaa3

represent either Aib orAC,C, Xaa8 represent Nle; Xaal0 represent Q, Xaal I represent

Har, Xaal2 represent Ala and Xaal4 represent W (WO 03 / 009804 AZ; US 2006 /

7153951 B2; US 2007/ 01 17157 AL US 2007/02b307! At; US 2006/ 0019902 AL;

. US 2007/ 0161569 Al; US 2007 / 0111946 Al; Gardella T. J, et al., I. Biol, Chem.

152000, 275, 21836-21843; Gardella T. J, et al., Endocrinology, 2001, 142, 3068-3074;

Gardella T. I, et al, 1.'Biol. Chem.,, 2001, 52, 49003-49012). Recently, some non-

papt:de PTH agonist are afso reported in literature but none of them were found 10 have
potential in in-vive animal models (US 2007 7 0099940 A1; WO 2005 /077918 A1),

Summary of the invention

20 The present invention describes a group of novel short-chain peptides that
function as agonist of the PTH receptor, having different degree of affinity towards the

PTH / PTH-1 receptor and useful for the treatment of osteoporosis. These short-chain
peptides ara defined by the genera! formula (1) as given below. The short-chain peptides

of . the present inivention are useful  for the treatment or prevention of
25 ‘hypoparathym:d:sm and discases characterized by bam: mass rcducuﬂn ar bonc loss,

such as 0stcoporosus postmanopausal astcopnmsns and for st:muiatmg bone repai.

The present mvemian provides novel short-chain peptides of formula (1), which

pnmarnly act as a. PTH/ l"[ -1 receptor agonist. These short-cham peptides exhibit

“ increased metabolic stabihty against pmtf:olyt:c cnzymcs Most of short-chain pepndcs

30 - were found to be stable in rat plasma upto 24 hours (in vitro), showed increased
: stability against GIT enzyies such as pcpsm and acnd:c stormach pH and also against
‘hw:r mlcmsc:mes (in vitro). Due to increased metabohc smblllty other than parenmm]
route of admnmstranon some of these short-cham pcptldes can aiso be delivered by cral

. route of administration.
6



Figure 2: Exanples of orthogonally protected am no acids used in Enpc
based |id 20phase peptide synthesis (SITS) of short-chain peptides.
Figure 3: In vivo DRC study with Seq. ID No. Ill (Figure A %
increase in serum Ca2t |levels; Figure B: %lecrease in serum PO4

| evel s), in OVX Femal e Rat. Figure 4: Changes in biochem cal
paranmeters and fenur weight, in O/X Rat after 6 weeks treatnent with
Seq. ID No. IlIl and PT11(1-34). 25Figure 5. Histol ogical Sections of
the fenur, in Oe@bdembddfnedis veeks treatment with Seq. 1D No. I1I1.
Figure 6: Histological sections of the tibiain O/Xrats after 6
weeks treatnent withHA e Q’é‘iﬁde‘ﬂwmﬂmpf the preseat inverfiog isrte piovideingted btoyi-chai
sections of thepdpuma(;f g\ﬁgéritqgfnﬂ@a t[?al ve if@tRad eE%vu@wﬁfﬁéw%ﬁnthmm their

treatrment with ﬁﬁ'ﬂ“ 111 description o

| n-accordance W *E“ﬁlé"cﬁ’rlié%cé?ﬂmhi’%%hf"iddiﬂ?amlﬁyfnmh@tmmpsﬁmmﬁ costtaining them or
pepti des havj nghhhﬁllﬁﬁiﬁﬂ@ﬁlﬁb@'hﬂftﬁﬁ ﬂiml'hﬁ’cn(/ﬁ\)l acm.%&l:ﬁlbﬁ‘élﬁ%nﬁ’ﬁﬁamhn
recept or agonistic cUél E" di scl oseg heSe short-ch

peptides exhibit in 'r‘éa HRET st ‘éi'lﬁ?ﬂ Prabagingss, |is PW’!‘E"tRﬁ‘d"@FM@@I%WW@SN!OHS

cl eavage, as mhmhfxngsftﬂért—cfﬁhﬁlﬁpmtbﬂ@&uem?rﬁmfa@l'd“ﬁ)tﬂmi}epﬁér@ngée"uuéaﬂy
rat plasma upto 24 wed increased stabi |

u
agai nst GLT enZy g':u aﬁ‘saé‘ﬂﬁ%ﬁs 'H} é'f‘f-‘b’ 5384“&% hgf'aﬁas&ﬁmmﬁ%ﬁwap%mbw
agai nst |iver rmarmeabsms(,ld’lluwi re@gipichl @nd OthbN Gl@RaSRAMBML 3RPLL& in their
stability, omg, u&%mese short-chain peptides can also be delivered
by oral routes- o Mnistration, for the treatment / prevention. of
hypopar at hyr oi di sm &mal sl mgqsaﬁahad atbodinecacns gb&wb&ﬂﬂie DRSS the Aokl LR,
Soon 22,0t SRR ReS, A 5L BRI B PO ub e
short - chai n peptd desting: aﬂEfH meqaptmnnmgmmpstushaunmgelhh& goak | divdrdgs, by

structure (1) .

A 7175 73 b Simigistring 4 epyuisally stfestiv, and,popytoxigs o f fhe, Fiiet, chain
' A represdht s Peidey b fpmulaniil- ® theirRRa@@cdiHeallywharepthlle Bompesitions aottse
hydrogen, 15 Birahibis RéseqRlh ARALFYuch tRARLAUL D || near or branched
(Cl-1s) al kyl chain 'e am no aclids such as pyroglutamc
acid (Pyr), PrAbpreyiatisnpesadet hyl - Prol i ne (alvfe-P), val (V),

N- et hyl -valine (N

Lys(al kyl ), Iys(acg% y‘*v)*"""@'"ﬁ.“@bﬁfa‘éﬁ‘ks e g@l\/ﬁoﬁr@al ““Y@%"b B bl
linear or brankies (Cl-18) al kyl chain, (Cl 6) aI koxy, (C3 C6)

cycl oal kyl 29 arMbu(Chﬁt—Qﬂé?ﬁﬁd/hﬂ?J noBoldg® deul 20 or oups; In a
preferred enbodj nent, the ar group i1s selected from phenyl, ‘

hapt hyl , mdan%’“%ﬁ!@fﬂ‘é‘ﬁybmﬁrc asidohenyl, groups; the heteroaryl group
is selected fr&mmﬁ,,@y thienyl, ffi ryI i m dazol yl , benzof.uranyl
~groups; the arylalkg groups represent groups wherein the aryl group
i s attached t o4& &@T?gmm&m@yﬁbﬁhmﬂdﬂn&w&\mme in the

25speci ficatiqp CONHR2 or CH2OR2. wherein
R2 represents 1- félf)(os%%fna ﬁ'gﬁgﬁwﬁm& such as Vval (V),

al pha- net h3a - Wd\ﬂmﬂerfaﬁiba -Mpthylkter( Bi otin), Lys(al kyl), Lys(acetyl ) and
the Iike; Eachhgf 1|{ é %ZlZ may be same or different and

i ndependent | 'y repFesé«s!ﬁ BN ural iy or. unnatural Iy occurring anino -

aci ds sel ect edMg-Br* hlpRa-@EMUMEONPr i sing of Ser(S), - -

al pha- net hyl aMe.S). Val (V), alpha-nethyl-Valine (aMe-V),

Pro (P), . al pha‘gff'éwf?yéalpl?"‘aﬂ“?thﬁé NO&WEQ!W dy(Q; Aa(A),.

a- am no- | SObu¥fe.BrodGlgHabdlii-proline, @M No eycl opr opane car boxylic acid
(AC3C) - - am no- cycl opent anecar boxylic acid (AC50),

‘1- ani no- cﬁ@l oﬁéﬂaﬁheaﬁbﬂimﬁtwl ptmnyila(ﬂﬁ‘ﬁC) Z2 represents: either a W

(V) or aMe-Va | may be -same or
different andklbghdgge)\% Fﬂa mreglﬁ’ "é@é‘ﬁf“@h“&y'g@'"ﬂﬁt ural l'y or unnaturally
occurring am neMad @F%Leamdﬂeﬂ@mwhmtﬁpﬁa@mml Si ng of G u( E)

‘ . aMe-R alpha mmthyi -Arg, -



Z8 represents a naturally or unnaturally occurring am no acid
selected fromthe group conprising of Met, N-nethyl-Met ((NM)M,

al pha- net hyl - Met (aMc-M, al pha-nethyl-Valine (aMe-V), Leu, N e,
N-nethyl-Nle ((NMe) Nl e), al pha-net hyl 20Nor| euci ne (aft/le-Nile),

Nva, Et hi onine (EtMet), selenonethiortine (Wet), W,; Z11 and Z13 may
be sane or different and independently represents a naturally or
unnaturally occurring am no acid selected fromthe group conprising

of Aib, Pro(P), = Pr Lysj ne. . ,. Lysine-Biotin (K(Biotin)),

Lysi ne(Ni tro): R%’E %B\IFaQ%ﬁ'ihﬁgT'%é)}’?h“%r ginine(Nitro): (Arg(NC2)),

Hor noar gi ni ne ( kiverYal= Qpla-nbihpev4les) , 250Grnithine(Nitro); O n(NOQ2),
Citrullirte (Cig# l;l?nocitr Iline (loGt), Phe (F), alpha-

met hyl - phenyl al &Phe F@RIREYPARIOpane gatbarylidasiay 1. 2- F | uor ophenyl al ani ne
(-a-Me-2F-  Pi | AQ)Col-anhplgciomioiibabo@ndiatiyur ophenyl al ani ne

(-a-Me-2, 6- E; Phgb) _OLZ-, f1 uar ophenyl al’ani ne (. 2F- Phe-);

714 represents A Fat liPinpyydehaxarestrbaralia deibecurring am no acid

sel ected from t AENgr AtepniteRpPri si ng of

2'-cthyl-4'-rne -.bi phe al anine (Bj p(Ow)), a-nethylated

Bi p(OVe) (aMe- B%‘B’?’S%@ﬁ‘ﬁ““a%bﬁﬂy F“téﬂ"ﬁ’ri‘&'-“fret hyl - phenyl al ani-ne

(- a- Me- Phe-), ahrgravrpieinkyl - 2- f | uor ophenyl al ani nme (-a- Me-2F-Phe-), a
| pha- net hy1- 2, 65 . 56kfLuraphepyl al.ani ne (-a-Me-2, 6-F-Phe-) or

2- f 1 uor ophenyl a}}?ﬁﬁbn%* -%‘E'—“.E’ﬁéb?)’ as bel ow, 112NCO01L1

ct - Me- PheO- We- 2MpPl/apdita€l 5 may be present or absent. Z/5 when present
H2NCOOH 2F- Phe A&Qh%?ﬁ%%% a naturally or unnatural ly occurring
amno acid selected Tr t he group conprising of 2-am no-5-

10phenyl pent andirc® Berizil, (APPA) or 2- ami no- 2- net hy1- 5- phenyl pent anoi ¢
acid (a-Me- AP%):;”W{{\BE@%%PI@EPA 15In an enbodi ment of the present

"invention are provided td PTH anal ogues of formula (1) wherein
" A represent s BiR{OMpolmthol-sRe@oxNbiphenylalaniner ei n Fti represents
hydr ogen, Bkot igp'=Qi.s ,'ugﬁg.}%pam no acids such as pyroglutam e acid
(Pyr), Pro (P), Val e(?t% nd"all other synbols are as defined
earlier: cAMP=Aistasiae 3.8 st mewphasphathe i nvention is provided
conmpounds of tyi-Ntikdiikd) Wherein, R3 is selected fromoptionally
substituted linpear or branched (cr.). alkyl chain and all other
synbol s are asD&M r Richlasemathase; In anot her enbodi ment of the
invention is ppam zdﬁmﬁggiqg@ummg{de‘f ormula (1) wherein, 'B
represents,. - CCE?Z -CONHRZ, “wherein R2 represents H or suitable
ami no aci d&@ s PP EE=\Ririsoprgpylcabeditnideet hyl - val i ne (aMe-V), Lys(Biotin)
and al |l ot her Bmmﬁiisaﬁr@,gaahylﬁﬁ,m,ed earlier; 10l n another enbodi nent
of the i nventizé)n_ E provi ded conpounds of formula (1) wherein, each
of 71, 4 & 71 trﬁa"i? Be same or different and i ndependently represents
natural 'y or uBtatWiahdiythegcurring anmino acids selected fromthe
group conpri sgg%gi Al aggA) , a-amno-isobutyric acid (A b), 1-am no
cycl opropane car. xﬂhi'%‘ *cid (ACSC), 1-anino-cycl opent anecar boxylic
acid (ACSQ@S, Frwwi-nKlnassiahieragaassyhoxylic acid 15(AC6C) and all
ot her synbol s z%fﬁe%%;ﬂﬁiépﬁgﬁylﬁiéiké,er’ ‘
&= Gram (s), -
Gly= Glycine,
Glu= Glutamate,
30 Glo=Glutamine,
. lie= Isoleucine,
~ h=Hour(s),
His= Histidine,



I n anot her enbodi nent of the invention is provided conpounds of
formula (1) wherein Z2 represents a naturally or unnaturally
occurring amno acid selected fromthe group conprising of Val (V) and
all other synbols are as defined earlier; In a still further

enbodi nent of the invention is provided compounds of formula 20 (1)
wherein, each of Z4, Z6 & Z10, may be sane or different and

i ndependently represents a naturally or unnaturally occurring am no
acid selected fripm.the group conprising of Gltr(E), An(Q, A b and
all other syrrbollgamaweg’mgg"gﬂ‘é %ned earlier; [n anot her enbodi nent
of the inventi otidCd Hawicitedlimpnpounds of fornula (1) wherein each of
4, 4 & 12 may begysqpe 1ﬁﬁmgluaf'n%ﬁﬂf and i ndependently represents a 25
natural ly or unnat uraf y occurring amno acid selected fromthe group
conprising of LéleleuzaHompblug¢ing,, Me, HoLeu (Honol eucine), His (H),

al pha- met hyl %i . Qr Q@ﬁﬁ ok I (-a- Me- 2F- Phe-), -

al pha- net hy1-$2, é{dcil#f ilur op r%lpgﬁg%ﬁ?ﬁe (-a- Me26-F-Phe-) and all other
synbol s are as d&E¥tHEdhzadviiosybenzotriazole, I n anot her embodi ment of
the invention i sig(ovs.AedsSoRRRsds. 0 95 L), 3 erejn 4
represents a natur al Ii_ﬁg?bﬁﬁnat ar'@ﬁ’ﬁ 16‘6%%?&rtlriﬂﬁggjgr%mﬁd“%@‘l‘;{ﬁﬁ%wé@f%‘ﬂw‘
from the group &W%Fif}d/ﬂhﬁﬂf&l‘“‘w,uwi omelpphyMet (ceMe-M, Ne,
N-net hyl - Nl e ((N[sm},m)&)Lﬁmgaﬁ&tln) ot her syrnbols are as defined
earlier; [ n.anot her embodi ment of the invention is provided
compounds. of ? f oKI¥{M kysjne@iigiodi n each of 41 and Z13 may be same or
different and ipdependently represents a naturally or unnaturally
occurring amnno & id selected fromthe group conprising of Alb,
cxMe-Pro, Lysi ne M = Liqug roppeeiaphy(/RISHE Sesctipmetri( NOR) ,  Ar gi ni ne.
(R, 5 Arg(N®2)LysHogpghas, ginine (liar), Onithinc (On), Or(NR2),

Ctrulline (Gt E ocitrulline (HoGt),

al pha- et hyl - 2-”%‘?5‘§’fegﬁﬁenyl al ani ne (-a-Me-2F- Phe-),

al phanet hy1k52, 6vid+ Mahiapenyl| al ani ne (-a- Me-2, 6-F-Phe-) and all ot her
synbol s are as \gef] niﬁt(le gs riier; In another enbodi ment of the :

i nvention is provide € ﬂ‘p‘ounds of fornmula (1)) 10 wherein Z14
represents a natluraiilliftenr unnatural ly occurring am no acid sel ected
fromthe group g0 rré;l Lrng of 2'-ethyl-4'"-inethoxy-biphenylal anlne

(Bi p(Qw)), a- fet y‘Ta ed Bi p(Owe). (aMe-Bi p(Ow)),

al pha- net hyl - 2#fgl=uoilligedre )] al ani ne (- a- Me2F- Phe-) ‘

al pha-met hyd-2 6-difl.ur ophenyl al 8ni ne (-a-Me-2,6-F-Phe-) and all

ot her syrrbgﬁs ?%gqaémﬁg\”{ﬂhég earlier; 15ln another enbodi nent of the
i nvention is pMiriMesdSpapaamds of fornula (1) wherein Z15 is present
and represent swoﬁ%g)ah% or unnaturally occurring amno acid sel ected.
fromthe group conprising of 2-am no-5-phenyl pentanoic acid (APPA) or
2- ami no- 2- met Nigk=Noerppheing| pent anoic acid (a-Me-APPA); In a preferred
enbodi nent, thgpnphesent,. L ion discloses nodified PTI1 20

anal ogues of m%{é‘:;‘?ﬁ?“v@?g‘rqé‘rn "A' represents the groups -NHRL or
wher ei n RI 2% epPddaNtes Rynbilggevle, Biotin or suitable anino acids such
as pyrogl ut ar nj LGy svPro (P)y, val (V); R3 is selected from
optionally sum%t g\é(’\gp{ﬁ)e%?’gor branched (C1-00 al kyl chain; '13'
represent s - CONNOR =NomrthyRArsherein R 2 is as defined earlier; each
of " Zi, 73 & ZiNMBWarReN SR 95, di fferent and independently 25
represents a naturally or unnat'urally occurring anino acids sel ected
fromthe groufB5EshitEsamg of Ala(A), ct-amino-isoblityric acid (Aib),
1-am no cyol ORSrRERIFE: « wl:icp acid (ACO, = '
1- ami no- cycl opent an&c(g?ggﬁéﬁlg&)éci d (ACSC), .

1- ani nocycl oh@XASEeat piyisirationci d (ACSC); 4 represents a Val (V);
each of Z4, 1bh@whedjiflanif®Y be sane or different and independently
represents a g%{_\g&)al,;ly,,gr unnaturally .30 occurring anmino acid

o , = Parathyroid Hormone, - : .

PTH-1r agonist = Parathyroid Hormone réceptor Agoniist,
- N S



ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, rert-butyl, amyl.
t-atnyl, n-pentyl, nhexyl, !so-bexyl, heptyl, octyl, decyl,
tetradecyl, octadecyl and the |iKke. The tenn "cycl oal kyl " used
herein, either alone or in conmbination with other radicals, denotes a
radi cal containing three to seven carbons, such as cycl opropyl,

cycl obutyl, 5cycl opentyl, cyclohexyl, cycloheptyl and the |ike.

Unl ess otherwi se indicated, the term'amno acid as enployed herein

al one or as par tryBDPanBid8kiadQUP). i Ll N l.i m,tagion, an
amino group and @ carbaxyl . gr puppI?ﬂnﬁggg ouhtdWétpg%wémglé%mﬁmf%@?ﬂh&t&
to as 'a carbon " FYreglutamiceeid, apsolute 'S configuration at the 'a'
carbon i s commonkor Mrefile,red to as the 10"V or natural configuration.
The "R confi gur;;@,téu%n‘ at t he ‘a'”cga,r_bon‘is commonly referred to as

t he ‘D an no aergeH uEREadueistifitsr e both the " a- substituents'
is equal, suéh &BPhydplidBlusoPepitas ByHihesishe amino acids are Ay or A b
and are not chi Mhile the invention has been primarily
exenplified in ?getgtélég‘ﬁmpg&éﬂ%'ﬁ -chain 15 peptides, it will also be
under st ood t hat TMbe: Bispethgleilylti nkage bet ween the residues may be

repl aced by a negfcpept. d provided that the ability to mmc PTH
agoni st activi t?ﬁisgﬁﬁgk'gﬁfjggﬂmfhe person skilled in the art will be
aware of such stf4 afriflupmdéctic edd,i ons, such as t hi oani de bond

formati on, kiyh26 i .0f. ' ban nd the |ike. 20Sequences
ericonpassi ngb (r:rgtrrl[‘g%g y%t( W gglgzﬁ g'g%oﬂ?tljtyﬁ@ﬂ E"?' ‘gfetwfﬁgaﬁ'él'% tegralinogybarste,
within the scopE™ofritvhgroimvent i on, provided that the biol ogical .
activity is retApRefynioonan,  |T 1S to be clearly understood that the
conmpounds of the invention include peptide an des and non-am des and
pepti de anal ogué¢ Valing udi ng but not linmited to the followi ng: 25a)
conpounds i n Whwrhwiag R4s nore amno acids is replaced by its
correspondigg ﬁﬁ am no acid. The skilled person will be aware that
retro-inverdo dfichtiesstipon aithepcempanyinpdrasyigs hesi sed by standard
met hods; see f @iguexX @ 9o BRETEY M. Chem,. ] 1903, . ..
266-273.  b) pgggt [AOB =S ,cozﬁ%g?ﬁ%@?&’l“ﬁ'q%'éﬁﬁ?h%‘”ﬁg&ﬁ%& 490 fga4 10
repl aced by a S§€rUdt'Gtars®).ipRat FEdildt axey Ggonivtic abolitycnaewedblodhant of
See for exanpl eAM@heleaxe®d. L., et al., J. Med. Chem, 36(21), 1993,
3039- 3049 and g?g co%’plgund? in which individual am no acids are

repl aced by anat8fotis~ st reogopsllvesatepredantine aoids saitn Fivbe baskd-Eolid

a- Me- Met. 20 phase deprigesiathatis (Sphs) M‘%ﬁm’%haﬁ%ﬁi&kt ernative structures
.the body, since they

can provide siﬁni filf_g,nt I,‘ya]liyg@ger hal f-1ife’l :
are nore resistant td7or@aREomN Y Nl Segnit No| Udi(Eidure dnd incrome imsertiia
i nprove bi oavala'l labitk;iRiyure BIPOEGRAS in bi8m P03 LI inctﬂvk'#@mggﬂx@nt i onal
one-letter ancbié‘nre‘#e-(l etter Eig&e for 5 natural "am no acids are used
as vel | as generally "é’&ﬁ%"ﬂt"& *FHFad garpwete nd: fuis Vedght, G BYEX Rat after 6
unnat ural am neckarasnanedithdsq.[avo. G boARGAEH Bye) , Me (norl euci ne),
a-am no i sgbuty L@ Aacl Al b) .are used. The term  PTH receptor
modul at or S%r g%(r%’ g'r ﬁﬁslle‘ﬁ%é'%al f%t'%{’sé’(g H5JEmEr IR X sats aftert6 weeks traatmesnpwith
and/ or PTI - 1- Beq.dbd¥.dilto alter its ability to regulate downstream
si gnaling 10eyes . 1..as.; eAMP pr.oduct.i on, Exanpl e of receptor. ‘
modul ator s i ng 8‘22# rﬁ%&o‘ﬁﬁ@ﬂ > %‘Pﬁ‘i@ﬁ“ﬁ%‘&m QY X ratg\afies & waglsriteatmentwith
al l osteric pofeniDdNaodsl. ' I n accordance with the present
B - BT AL S
‘short-chaPf peptmens svidndenbilt Neddir able in vitro Put receptor agoni st
activity'in %“i'aﬂ? Q6.cells . in the range of 1-1000 -nM |
concentration. P - S%@&%‘%‘t%r‘%a’ﬂ%?ﬁ@f‘i c activity i.s assessed by
eﬁt i rrﬁt‘ i on ﬁf i am&mﬂ?@t@m ‘ "’F#"‘*‘Wﬁ“-i%“ﬁdﬁﬁsﬁmﬁﬁ SIRIMRG BN%R%%M;@Q@;@
the s Qf’t:f C %asﬁﬁﬁﬁﬂafi%mﬂﬂf Rﬁ.r %!G?l &Vﬁwd-M—?%%gcplt:or:“'agdnist?cnacti‘vitg,r are
o disclosed. These short-chain peptides exhibit incréased metabolic stability to
- wooo .



Several synthetic routes can be enployed to prepare the short-chain
pepti des of the present invention well known to one skilled in the
art of peptide synthesis. The short-chain peptides of forrmula (1),
where all synbols are as defined earlier can be synthesized using the
met hods descri bed bel ow, together with conventional techniques 5
known to those skilled in the art of peptide synthesis, or variations
t hereon as appreciated by those skilled in the art. Referred nethods

i ncl ude, but not e ri bed
nert e eharn ook led e ORGLE0LING RRE pee frusddidg e in
chemi cal synt hegilssmasiptagdduisdbi e(rv)aﬁhcm:«i monesael sholily d4ghiest GIT enzymes such

sol ution- phase (a g@ﬁ ﬁ{mla%rdm%érﬁ]%h (?Pand ai]';g gﬂ%?g%rr%tmy B?:q: 02 [éeDuQ

Bodansky, "The practice ynt hesi Finger er 114
1981; E, G oss, "\'!JWW 'ﬁﬁéioéiﬁ ﬂﬂhﬂ'he S@I@Emﬁ@@e berrbdhemmptzdamwnymww delivered

bi ol ogy™, Vols, by oMI6RN & aﬁ&mvanwrﬂ(?% tr%ara / ﬁ%@ﬂ%%&qm%zﬂ?mgmm

technl ques, such as those describ
"The peptides: ARhI figtases sharpaieired, by binpgyass ve#wmn 2 such S ¢ patpoporosis,

met hods in pept béﬂmswmﬁﬁséep&mmﬁfmsmﬂuua@h 243t regn 15 Goss & L
Mei enhof er, Eds., Academ c Press, New York $380 0 and in J. M

Stewart and .1. D. YbifRjesentdgyentioniysisirestiond *B{g}mlm&ww»gﬁﬁf’ﬁzﬂ receptor

Pi erce cheni cal agonist OGS R Bilokihg sFABde (1) The preferred strategy
for prepari Eﬁot he short-chain peptides of this invention is based on

the use of c- based SPPS approach, wherein Fnoc (9-
20f | uor enyl met hoxycar, bg_nanz_q,r;‘oppzlj,%%eg B0 Frpg[z Iy;m ot gt ion of

t he a-am no group, in conbination wth the aci a° protecting
groups, such as tenbutoxycarbonyl (Doc), {Brt-butyl (Bul) Trityl
(Trt) groups (F| ure 2), for tenporary protection of the am no aC|d
si de chai ns, B‘r"é‘&ent (sector exanple F. Atherton & Sheppard, "The
ggqur elnyl et hoxwaﬁmmw tmmwﬂomvetf.tdrrm-gmwn whmn RThe%raﬁatsl i@fogen,
nal ysi s,. s esi s ogy'" . une 9 - "Spe
pept i deysyn%%e)s&?'o o f’pt ‘ycﬁx’“im@g linggr "Or{’('il‘@ﬁﬁ)dr f(lé' *g%’t'f ain, o suitable
Mei enhofer, Hs. mmﬁaademrmh B ﬁmhlu&aﬂc Eaaceggr) &:9;8@) alphavmethy-[hﬂ:hne (c:xM::-P)
short-chain peﬁlld& @ be synt hesized in WF se manner
i nsol ubl e pol ynet Slhpdrtetnl-sding (Ndeant rﬂwgﬂ%f* %’ﬁ'@edathéﬁf-wsn&gs(grmn%
the pgpti dte.h |FLyt&(hlky$)Q L@ﬂhﬁdﬂ)mtm aélkb&dﬁ‘b(ﬁﬂ Bl ﬁxbbtﬂu%tﬁd fh@d oPYranched
appendi ng t he er i 0 e e resin
t hrough f or mat iGH B lgﬂ 'ﬁ‘ 28 3%':}‘%’?3" (S?'TQ‘SHS(F&)’P*CH “’f‘f{f’%ry'aPT Gidalky!
t he event ualt r gr@pse of the resulting peptide as a C—term nal am de,
carboxylic acid or alcoh e Frn ase
Sppe. Y he -t er i nal® GG e Fabenbi Y ah v 56D, B OGN B
fsynt hesi sI are nmu¥m didodeayl ha%&;h}e?m,l frowps; arm nﬁugﬁ@ugmulanckcmﬁe fmhﬁ;lvyhdyi,
unctionalities.(i sen er nt| r,ot ort hogona
prot ection), %% o fﬁ iﬂ‘é&%(’lél‘nbﬁﬁmz lhﬁrﬂﬁﬁﬂgﬂﬁfuﬂﬁmp esent groups
sel ectively remndweeth dur amiggrobye |§ymchﬁSloSun Msylr;gou;ﬁ Buelieddl dsdvase isunh
as 20% pi P&y, i di_ne. [icfa{%u“ on, w thout any premature cleavage of peptide

fromresin: 3r GESHERR® i on of side chain protecting groups, usually
protected with'Bhepragintg JCODHRe -QOBHSS tor MHLORD WhBLein R;. repreddigs Hoorpiultaby:

an active ast oPRRBE Bt AHPeUP R B, e VR Ry B

the N-term nal Ly{8:ceyt} and tiedlike; appended to the resin. After every

coupl ing and depr ot gc dyl -resin wa shed wi,t h t he exces
of solvents, such a %I\ﬂ%r}‘l%l\fga‘tf Y e e 8t a@\”l‘?"ﬁ'ﬁ'@ '§g‘?!|’ﬁ'é4?8§y gprosents
a- am no grdup oatpaatly ecunummrand)wmumhmmgulasndf m&mdeﬁbnum‘elglroaph&m;bemgﬁd

From tho.ras; noROroBRRERY SR SHaRTSY dat 0P BHbIS R (ki A5

functional i ti esiphaimicthg!- amn&pnmam) anaf((h}sqh@ma@amimacmugmuml(mb) In

It



usi ng preparative HPLC, The solution of crude peptide is injected

into a sem-Prep 30 colum (Luna 10g; Cut; 100 At), dinension 250 X

50 mmand eluted with a linear gradient of ACNiti water, both

buffered with 0.1% TEA, using a flowrate of 40 nt., /tnin with

ef fluent nonitoring by PDA detector at 220 run. The structures of the

purified short-chain peptides can be confirnmed by El ectrcispray Mass

Spectroscopy (ES-MsS) anal ysi s. Al the peptide prepared were

isolated as trifl ACRD FSmthoSYHBpEREankARbox At fid

t he Prep-HNE purl &' {"la}?c)rg&a%&bmﬁj%k to AM&NE !eip)fl gs D\Ngl‘ elt)bsunj ect eya1

for desalting, Wsﬁasisnmgwmi@wghwarbgwmab‘ldéﬁfdd exchange resin bed

preferably thro wex \BEl R P(CLl) or an

equi val ent basi Eghﬁ%%ﬁ@%@%%%@%é’é%ﬁﬂﬁqsomﬁcases TFA count er

i ons were repl aced ViatihofitieZakeZioamy,betsymp s diffrgntend detendatly sipresents a

I on- exchangey reﬁﬁﬂrﬂf%nﬁ u%l?&c&“n’idﬁtﬁn ﬁ‘&Q&HQd@c@éd@r&“mﬂ%muﬁ:@fm;ﬁlhﬁg of
e sa

pr epar ati on of

epti in the
of the manuf act Gli(Ry, me@@ aqid ;s@g@kuues aWWYP‘F@“‘éE‘é’Fa‘E‘é‘f éél?lt(g &ﬁs

treated with 4 B, -AsdiRg, GIREM Ajphg solution was filtered through a
menbrane fil ter%‘gZBttﬁ rn anédwsubsequentl ‘%/&?rhll |e dth

e e ot whi to s obze & 4ds revbeges o 4 Bhen: aud s BeohyR KPresotts o

such suitable ”Ml!ujailf@ti l&ﬂ‘ﬂﬁlﬁmllw&fﬂnr@a%lwthtd\Mltdl\idrfrcﬁm&ﬂsgranﬁmnfpnsmg of
persons skilled i'n tthe art

er ,suitabl e ica ‘
accept abl e bl t kewfl )’t“fe(')sﬁlb-“rf”q’fﬁ&ﬁ"i’f)*ﬁé’ @E‘P E)'#‘@E‘gﬁ‘%lm“eh\/ﬁ‘é’ﬂgcmh
wer e prepared. ﬁgne{ z}il dyet md off hdﬁ)ﬁ&@ﬁfpﬂ&;ﬁ)@ﬁﬂarﬁh S(kapm%ha,u nalpimpﬂatldtbgw
usi ng SPPS approach: "Assenb Tp short-chain peptides _on res

Suffi ci ent quanﬂuqrgph@wm@ f-e@ie%ﬁ Pirh 66 -Ages Wl‘f&%‘?ﬂ%‘ﬂ?}f‘ga"‘"“’ (o
Enoc- Ri nk atnid Ny, betéwd was swel led in
DVE (1-10 rut. e Pﬁ@%’ t ﬁh?@g}c%”?‘ HnoGHE haTRbelbwd 109

Frnoc' -group on resin was renoved by incubation of resin with 10-30 %
pi peridine in DMV (1030 nmL / i 10-30 mi nutes.
Deproteeted resin was
ether (50 tuL X 4)..-ast WS { ;
DMF nL / 100 ng of reS| n), und nitrogen atm)shere fo
0.5 M solution @hrestk Frnage |2 Lho acid %eq)

. 21 H‘fo s4F was
added to t r esife.pi@nd the.nesrdnenas t hevshaken for 2048 hrs, under
ni trogen atrosphere. Coupling conpletion was nonitored using a
qualitative ninhydrin test. After the coupling of first atnino acid,
the resin was WaShe‘@a\M Fc@ct@/ﬂ n@&er)aﬂdmﬁltﬁlﬁihybuﬁkhgﬁm(rﬁChmd sele&ﬁdﬁomlﬂ@‘

the coupling of next am no acid, firstl

first amino acifouPceRmrEREVRY Pf{et‘»e&‘ﬂ?‘%élﬁﬂégﬁrﬂf)%t %lﬂéa 'ﬁ?g'ihf’ﬁt)&c} i@g‘iﬁﬁ/b
pi peri dine sol %,g.‘annuﬁﬁww@nhxv? h@euC‘NiPl NOerhyl il ((NBL) NIt gptaatkthyt-
second am no acid, usi'ng a suitable coupling a&ents and .as d%SCI’I a‘?d

above. The 20ep@antedcins(oMssNig], W@dﬂ@{ﬁeéﬁh'@'ﬁ“e (TR, sejenomsthprfff SMS
washi ng were perforged ynt | r'na} Qﬁﬁg%@ﬂ%@?aﬁd ﬁ@epﬁmﬁht[}/ %&qﬁﬁﬁ:ﬁ@lrﬁ@

on resin, as per geiifra ove. Fi nal

ly.
Pr une- pr ot ect e@r p@p@urdBrIMﬂwnmafpm@ﬁfa# wipcied dipe Wegrowl W@&PE&%VOQ’@%
pi peridine tre i | ¥7RS NS AMpRAie:
washed with DI\% ﬂiﬁ&[]ﬁ%g FEJW quﬁ%ﬁwe&Qﬁwuﬁﬁ ﬁ(l C(E))nt ai nllng
desired pepti déRlA/asAmrll@ﬂ\lmnher(MEMBen Hevogepiping fﬂfﬂf)lo Qayithing | (@),
and subj ect,ed Ei?ﬁuh‘i!w%%\‘;@?‘i‘?émﬂﬁﬁz)%ﬁ&l‘hh@ftu)U%mmﬁh%eam OmR| (FRRMPha-

sui tabl e variations thereé he scope of a persaon
skilled in thengtiy}-phenplabhioe t(-wmﬂheﬁ.epiphzﬁ@sthdb%ﬂwmmwiww fredetk-

d I
R L AT e S R e e R

characteri zed ﬂsomghqnplelamna[&ﬂ-é’h@i,l bed i n next 1OSect| on

12



Step Function Reagent/ Sol vent Nunmber of cycles Tinme (Mnute) Wash
Di rnet hyl fonnam de (DVMF) |. 10 Deprotection 20 % pi peridine in DV 2
15 3 Wash DM: 3 15 4 Acylation Amno acid; TITTU and

di i sopropyl ethylam ne (in DMF) Recycle 120 5 Wash Di net hyl f ort nam de

4 10

Excess piperidine was renoved by three auxiliary wash

cycles and a distilled DM wash cycle, with each cycle of 15 m nutes.
The am no group was treated with -

Z)4 represents a naturally or unnaturally occurring amino acid selected from tﬁe
group comprising of 2'-cthyl-4’-methoxy-biphenylatanine (Bip(OMe)), a-methylated
Bip(OMe) [aMe-Bip(OMe)], aMe-Trp, alpha-methyl-phenylalanine (-a-Me-Phe-),
alpha-methyi-2-fluorophenylalanine (-o-Me-2F-Phe-), alpha-methﬁ&,&

5  diflurophenytalanine (-a-Me-2,6-F-Phe-) or 2-ﬂuomphcnylalanine (-2F-Phe-) as

below:

Bip(OMe)
= F e F
“ | 4
S,
S
. o _
HyN COOH H.N
3 .
. coot H;N™" ™COOH
a-Me-Phe a-Me-2F-Phe a-Me-2,6-F-Phe 2F-Phe

Zis may be present or abseat. Zys when present represents a naturally or
unnaturatly oceurring amino acid selected from the group comprising of 2-aming-5-

10 phenylpentanoic acid (APPA) or 2-amino-2-methyl-3-phenylpentanoic acid (a—Me-

APPA);
. H;N , ,
APPA  0-Ms-APPA
‘1‘5 | In an embodiment of the- present mw.:ntmn are pmwclad modlﬁed PTH

analogues. of forrnuia (@) wherein ‘A’ n:pmscnts the gmups —NH-R; or R;-CO NH-

'13



10 Fnoc-am no acid (4 equivalent), preactivated with Tam (3.9

equi valent) in the presence of D1PEA (8 equivalent) and recycled for
120 m nutes. The excess am no acid and sol ubl e by-products were
renoved from colum and | oop by four auxiliary wash cycles and
distilled DM wash cycles, with each cycle of 10 m nutes.
Furthernore, synthetic cycles (deprotection, wash, acylation and
wash) were repeated for conplete 15 assenbly of |inear peptide. Fina

deprotection CYQJh%reWR &?Feﬁéﬂ{sr@g ngh; rBath\%rQigi@‘%{J ﬂhg@ abifls af gﬁ?méﬁt(ambc:

m nutes to renove m nal "E by was

X 4 minutes). C@ﬁ'ﬂl(’éxfb(?“p@bt‘fabfé/)r@ﬂl Wfsbymbpbé%@d defiilcd eihersi nt er ed
glass filter, washedpf :mbﬁa@r &ﬁﬂl‘;ﬁ%&tjﬁﬁﬁé H¥lRiod |§"b&)buiMum;Qng of formuta (1)

met hanol , DVE and di et hyl ether (10 ., each). Peptide-resin was
dried in vacua W@ﬁ"'“lﬂﬂ%ﬂlf%dh’ff?mmmﬁ(ﬂy s't"thf%'éFdakl"ﬂﬂ'Zef Pm'whf’d (Ci-15). alkyl

MeO46Frind. Ai. chdin ﬁ@'dﬁ%t]ﬂ:?@iﬂb))ls ak‘@&rdcf'@d@ﬁrhérl:mc depr ot ecti On) 2) |
Ftrioc-ct-hle-Phe-COH eq.) U (3 eq,).; META ( g

3) Washing with O/Va'h‘cP"%MfA‘)boF'!@}?éhPf 'é‘ﬁ éweriws -s B ﬁﬂmmmqﬁg)f W&i‘ b
aci ds: Enoc- LysHRe@i; Bl E&ﬁ%ﬁﬂdﬁﬁf%mbﬁmkiﬁm&EJﬁq@ﬁ%&%ﬂ@ﬂ%rmnmbhammo
rinoc-d n(TrO OH Fnoc- | I|s Trt

Free-dA n(TM - 01 (Cpiniind B ¥4 !

i auchs pp Wl i(Vi #ﬁﬂcmﬁﬂ‘ﬂ(‘/ & éﬂd zi*’) étyzié’ ﬂﬂd sed @lf other
Enl oe- Val - 01i WMQM,@katherl di ne (Fincre deprotection) 6) ™
cl eavage 7) RP-EPIC lpur| fic.
112N ( AcsC) - ( AcsC) Inpenether £ eﬁmﬂt ot inperipn e praviied esmppy indeqf rﬁoquﬂ)
I D. No. 18) Scheh®eid; caobkREZ0T; &8, rhd) beName d8different anthMyrdkhmy fa@&mts
test was carried oultlyto checﬁ the N-term nal

ool n Douna pep ATy Ko EARG LG Temy Rt SR e STt Sird Pophsing of
sol ution and thﬁla(@%h%:ﬂﬁ@gﬁbutﬁmdéﬂt@ﬁb)t hﬂt&:’ﬂb eﬁcﬂcﬁ]ﬁd @pgaé cdrbXLARIINMPAC,C),
group on resin oun pe trde a S nsidered to be pOSIt

test. PP e Bptoer e i Al HACHGR T np gvclaheBrer i ic acid
purity of resi n(mqpmmmnedgmbﬁmraawdadneﬁ%mumde resin (ca 10 rrg) was
treated with mxturg TPA, ter, ||sovp %Im f& la (1
2.5: 2.5 v/v), for 9B2AY% fat 0 mept RS @?ﬁs‘a?*atsm Qa0
occasi onal swi rihdtgn ZT Rpros@s anabisihyf orl un@ineslly mﬁhﬁglamhﬁmugmmm}m the
neat TM (I mL) and the e rate was apor ated under reduced
pressure. Res.oﬁE%HP“-PM%&S3‘?@*’6{‘})&6%8{‘{%?@@‘“5 '?1‘& @\ﬁ%‘% egf’*’é‘f‘ﬁyl et her
(2 rilLl), Residue obtaitéfirtivresmbodipenddcheiinveaticsitii bdoedeM/amq:mm@cﬁc affforyula
and the aqugpus,| ayer. was ext ha hree tinmes wt et her
i The aatbodl PSR 35 S farks o 2inioy Pecgaear Satent G irihpleds
crude 26 pept irgmesents a naturally or unnaturally occurring amino acid selected from the group

1-1214- (AGQ) - X' &A\Cf?g%oﬁhw&“%d)t A b &ﬁWotﬁ&r a%(rngolg %rcl\ég d?fﬂ%b eml 12,

The lyophilise
1- 1214- ( AC50) - v-(Awoyncaw@mu@mumw:amum i9)procided-cviePhayls GONIra1afa (1)

o by T SRS TR HED a8 ey sl

“ionisation MSgawmthGMIulyllx ESuerhvg) amiRe suid stlectrdr irony theooen( mmermg of

tid F, Sl
?igl\ll( A%C) L VAA (Efq(j'wf | Menebighes, (omoleyginey Fis (P AlPhprgahy-2-
E wﬁ\ja 4)1812d( igm«mphmwm&wq VIO -PlRe aighd mrmyl @Hmutmgelwmmml(lsqm |
an sui tabl e varialions
t her eof whi ch g’%elg %\/ﬁ%%ﬂd ﬁlﬂsﬂltﬂggs %Ys 269 Jfﬁ"e(a E%rr&ll's'gn skilled'in the
art, the short-chai n pepei dﬁlwddlemt gﬁéd m\mntidnes praviied coinpasedt dlofermds &)
prepared, ugi ng, §fm¢z E@seﬁgg%&g&qﬁ é#HHa Qﬁxtng%gcﬁxg:ﬁggur o Qc(i’d‘gk‘ijcc cted from the

shod- chaln pepti des ave
characteri zed g@upgorﬁpﬂ:&mfﬁ@:t,@pﬁa&udhyblﬁteca\da@e) utndr@mghmwcm@mmm) .

15The desired | eaved and deprotected from
their respecti g@%%%ﬁggwbﬁgﬁ %ﬁss&gv\é?g"ég rrent w th TEA cl eavage :

14



HPLC anal ysis of the purified short-chain peptides Af ter
purification by preparative |1 PLC as described above, each peptide
was anal yzed by anal ytical RP-HPLC on a Shi madzu LC 10AD anal yti cal
14PLC system For analytical [(PLC analysis of short-chain peptides,
Luna 5p; G g: 100 A, dinension 5 250 X 4.6 mm colum was used, with a
| i near gradient of 0.1% TEA and ACN buffer and the acquisition of
chromat ogram was carried out at 220 nm using a PDA detector,
Characteri zation by MemeSpessinmedt yie Erettiongppiodidedensinonndsaef: fermull)

by el €Ct T 0Spr Y .00t S8LLOR TREY, SRBA SAELE Wb snd Rlopendehith Rpri

flow injection uadrupol e mass spectroneters 1
(AP1-3000 (MDStshirdRySr uanaally) quasmgsmdmml reﬂecbrﬁafr%% HFHPPOEIPLFIE0

and negative io ?eiﬁ'ﬁgd{fﬁpgﬂ%wngﬂzréyﬂcf Blg&@m@@ﬂ)gn)\j\/aﬁ(mﬁm W‘émfh\éem). i'

t he mass range at unit resol ution. I
cases, the gxperrrgmb,alﬂomﬁrgamur atfanp| Goithiog (YOS FHT“H“’G g-it),

Dal t ons of t he I cuI @r@ﬁ%@%ﬂ% LGy AR, @%h@ﬁla?ﬂﬁé gﬁ;me :2F- phb_i a4phﬂ,

Quantificati ont M was usi ng Anal yst
software. 15 Utr,rdty.}qrmgmda@myﬁhlhmm q-oreitRadE-PHes il baid other symbals df‘FgﬂS
wi th other commonly known techni ques and suitable' variations
thereof, the f&efRifisAdehovel short chain peptides were prepared
(Table 2 (i-xiX)l. Tkdthbi é‘rﬁhddsmebmdt tha tinivestionf is pimeyided cproprsinds elufpgnudg (1

short chai n_peptides, which can be par r i "
‘invention, ¥nd W&"Q@“éﬂﬁ?ﬁ?t@& 'W%’"%B’ qrérgréa? m@;ﬁ& B g%ﬁ%ué%ﬁ%?ﬁ%s

of these short e 8By ek AERg  bDVEweyl-4 suethoxdi-sphenhyislariee s et o-

be construed as Ilmtln_gthe elnve .
Tabl o 2 (1-xi xprethgue] BOROD BT RopugeR ceimgreipt aauisfboR Rt (e
l'i sted al ong wigphpgshei, Phgg,raﬂ@ﬁpqqﬁﬂm%]hggqmaﬂ,ﬁ (NoMe2%-F-ithd- dhd( al) other
Li st of short-obain peptides prepare Seq.ID. Nu. Sequence of

short - chai n pepymiels are af defigedeaslisti O VEI Q | | ar - AK4a-, MeThe) 6

Arb- V- Ai b- BlsQL- NI e- iy dottle@éim it ME tHRhi@)ention is pmvrdecl compounds of formuta ()
ﬁ g &2 E E: % w@@%ﬂ;@ﬂé@%ﬁ@%@éﬁ@% éwlyvif% %hunjra%raﬂy occurting amino acid

Al b-V. Ai b. El Q_Wﬁambl‘ﬂ&g;{;ap cdapidivg) of RGimino-5-phenylpentanoic acid (APPA) or 2-
Ai b- V- Ai b- El Q.- N e- HQ Ha

(AC3C) 51- Al h- £ PEyiDKE oS- prwmm%amr Wﬁ“a’r‘ )“Hiﬁ)’ls (AC3C) - V- A

ib-13, 1QLML1Q 44ar - (RN @effe) elkbbdimishe tehpresent invention discloses modified PTH

(ASQ)- V- A h Ela%logermi 0 ]['ormu a{[) (v%emen R’J Oc)prcser{tg tll\éegrglrbg)—NH R, or R;-CO-NH-,
wherein Ry represents hydrogen, Biotin or suitable amiino acids such as pymg!utmmc :
acid (Pyr), Pro (P), Val (V); R, is selected from optionally substituted linear or
branched (C)-i3) alkyl chain; 'B' represents *CODR:, -.CONIle wherein R is as
defined eatlier; each of 7y Z; & Zy; may be same or different and mdepende:ntly

25 errcsents a naturally or unnaturally occ:urrlng amino amds selected from the group
Lomprmmg of Ala(A), q-amino-isobutyric -acid (Alb), 1-amino eyclopmpanc
r:arboxylrc amd (AC_-,C.‘) [-amlnowcyclapﬂntanccarboxyhc amd (ACsC), 1-amino-
cyclohexanecarboxylic acid (ACeC), Z; represents a Val (V); each pi 74, Zo and Zy,
may be same or different and ihdependéntly rep'rcsents_ a2 naturally or unnaturally

30 occurring amino acid selected from tﬁe group com‘p'rising of Glu(E), GIn(Q), Aib; Zs,

| Z; and Zs may be same: or drffermt and mde:pcndcntiy repre:sents a naturatly or
unnaturally occu:ring ammo amd sclr:c;tr.d from the: gmup compnsmg of Lot L) lle
M, Nie, HoLcu (Homcleucme:), His (i i), a{pha-mcthyluz ﬂuomphenyialamne («u-Mc-

15.



14 (AC3C)-V-Al b-EI QLM | (4l ar - Ai b- K- (a- Me- Phe)

(AC3C) - V-Ai h-El QL411le-i (Q El ar- A h-K-(a. Me-Phe) 15 16

Al b- V- (AC5C) - ELQLA144i ar - Ai b- K- (a- Me- Phe) 17

Al b- VAACX) - 111Q1, - Nl e- 11Q 14ar - Ai b-K-(a- N e-Phe) ...

(AC50) - V- (ACSC) - EKA, ML4Q Har - (aNdl e- Pro) - K- (a- Me-Phe) 18 19
(AC5C) - V- (AC5C) - E1Q1L, - Nl e- 1- 04- Har - (WPro) - K- (a-tvl e- Phe) 20
(AC50) - V- Ai b- El QLM N- 14ar - Ai b- K- (a- Me- Phe) 21

(AC5C) - V- Ai b- E1QR.phd, %1;4.&%«;,:!1)%’ fﬁl ﬁurﬁgtfegﬁi%mﬁh?ﬂ Me-38-F-Phe- ); Za represents a

Al b- VAAC6C) - E1QL I\/l]_lQ- | ar - -
Ai h- V- ( ACC) - El @EUM )éomﬁgﬁmim qs:w(twaawgmqél)qelgqada\fmm the group comprising of

i b- V-"Ai b- E1Q- ( amve-aRifa-RRaW-Mp 1dHOM d}fﬂe Hﬂ?écﬁ;‘s'}%@gﬁﬂ@wﬂ?,\@,%z,j may, be

Ai bnV- Ai b- EIQ (a- Nl e- 2F- Phe) - Nl e= 11
A b- V- Ai b- E1Q (3" ¥- fb'if@fmewl depargentiyg reppisenta hstumlle-oPhepat@illy occurring

(AC3Q) - V- Ai bs E1£hins GeilVBeiddred HEh 1 gqujp]t,gn{plr@l'ﬁg Hahs m?l"ro.hl%)sm%%(), Lysine-
Biotin (K(Biotin)), K(NO3), Arginine (R), Arg(NOy), Homoarginine (Har), Ornithine
(Om), Om(NQy), Citrulline  (Cit), Homocitrulline (HoCit), alpha-methyl-2-
ﬂuarophc?nylalanine (-ch—QF-["hm). alpha-methyl-2,6-diflurophenylalanine (-a-Me-
2,6-F-Phe-); Zys represents a naturally or .unnaturally occurring amino acid selected

10 from the group comprising of 2’-ethyl-4’-methoxy-biphenylalanine (Bip{OMe)), a-
methylated Bip(OMe) [aMe-Bip(OMe)], alpha-methyl-2-fluorophenylalanine (-u-Me-
- 2F-Phe-), alpha—methybﬁ,ﬁ#diﬂdfo’phenylalaniﬁa {-c-Me+2,6-F-Phe-); Z;s when present
represents a naturally or unnaturally occurring amino acid selected from the group
comprising of 2-amino-5-phenylpentanoic acid (APPA) or 2-amino-2-methyl-5-
I3  phenylpentanoic acid (a—Ma-APPA). _
The substituents on any of the groups defined above may be selected from |
hydmxyl 0x0, halo, thio, nitro, amino, alkyl, alkoxy, haloalkyl or hatoalkoxy groups;
“The term ‘natural amino acids’ mdmatcs all those twanty amino acids, which .
are pregent in nature,
20 The term ‘unnatural amino acids’ or “non-natural amino acids’ preferably
raprcéantq‘fsither replacement of L-amino acids with corresponding D-amino acids such
as replacement of L-Ala with D-Ala and the like or suitable modifications of the L or I
“amino acids, amino alkyl acids, mthf;r by ‘
- uwalkylatibn such as éub?st'it'utidn of Ala with a-methy! Ala (Aib), replacement of
25 Mat wiiha -methyl Met; . . |
- substitution on the side cham of amino acid such as substatutwn of ammatlc aming
acid side chain with ‘halogen, (Cg -C3) alkyl, aryl groups, more spcmf' cally the
replacement of Phe with halo Phe; - ‘ _
The varfous groups, radicals and sub‘étituents used anywhere in the specification
- 30 are described in the following paragraphs. . |
The term “alkeyl” used herein, eithcr alone or in combihatict'n v)ifh other radicals,

 denotes a linear or branched radical containing onic fo eighteen carbonis, such-as methyl,

16



(AC3C) - V- Al b-E1Q (a-hte-217,43h9-N e-1i Q Har-(aMe-Pro)-1C- (cx. Me- Phe)

10 (AC3C)-V-Ai b-E1Q (a- Me- 2F- Phe) - Nl e- HQ 1-1 ar - Ai b- K- (a- Nde- Phc)

Ai h- V- (AC5C) - E1Q (a- Me- 2P- Phe) - Nl e- 14Q Har - AK- (a- Me- Phe) 30

Ai b- V- (AC50) - E1Q (a- Me-21: -Phe)-Ne-1i()-Har-(aMe-Pro)-K-(a-N e-Phe)

31 32 A

itoi.(Acsc)-El Q (a-tvie-2F-Phe)-N e-14Q Fl ar- Al b- 1C (a- Me- Phe)

(AC3C) - V- (ACSC) - E1Q (a- Me- 2P-Phe)-htl el FIQ 111 TAK- (a: Nl e- Pher -- 33 ‘

gﬁf §A%C) - V- ( ACERERyt, BLEdop; Wo-pldpy PhebutM SecFufft - kalkoadyil, xdn Oanisd, (Bpddng; #-
e

(AC5C) - V- ( ACSC) ety fesht Bepybyasihndesyly Begdtcth PRI A Phe) 37

Ai h- V- Ai b- 1- 3Q (lde Mem2' cﬁelE&lBl’i’éQsc:Nh@mlﬁl, €dhikr alone or in combination with other radicals,

A b VoA b1 1 o St B loniaPige et 4 peven sy pugh g Seslgorly ovelobut
(AC3C) - V- Ai h-SE1@qlepchtyl, 2yBoliea i mhhtmylm@mmake AK- (a-tvl e- Phc) 40

A TG 00, e R A B AT
as part of another group mcludus wnhout limitation, an amino group and a carboxyl
group linked to the same carbon, referred to as ‘o’ carbon.

'lhc absolute ‘S’ mnﬁguratmn at the ‘a’ carbon is eommonly referred to as the

10 ‘L’ or natural configuration, The ‘R’ configuration at the ‘o’ carbon is commonly
referred to as the : . |

‘0 amino acid. In the case Where both the ‘c-substituents’ is equal, such as
hydrogen or methyl, the amino acids are Gly or Aib and are not chiral,

While the invention has been primarify exemplified in relation to short-chain

‘15 peptides, it will alse be understood that the peptide linkages between the residues may
be replaced by a non-peptide bond provided that the ability to mimic PTH agonist
activity: is retained. The person skilled in the art will be aware of such suitable

_mddiﬁcations, such as thicamide bond formation, N-methylation of amide bonds and
the like. ‘ | .
20 Sequences encompassing conservative substitutions of amino acids are also
_ within the scope of the invention, provided that the biological activity is retained.

It is to be clearly understood that the compounds of the invention include
peptide anud:; and nqn-amldes and peptide ana[aggus, irlciudllmg but not limited to the
following: o - B o

25  a) cmnpounds in whach one or more amino amds is mplawd by us corresponding D-

amino acid. The skilled pcrson will be aware that retro-inverso amino acid
| sequences can be ‘aynthcmswd by standard methods; see far cxmnpl::, Chorev M.,
| " Acc. Chem. Res., 26, 1993 266- 273; |
()] peptldomunetm compmnds in swhich the pﬂptldt.- bond is raplmd by a structure
30 more mszstant to metabolic dagradatmn Sec for example, ()Ison G. L., etal, L
‘Med. Chcm 36(21), 1993, 3039-3049 and
c} .compounds in which individual ammo acids are teplaced by analegous structures

for emmple Ala wn;h Aib Met with a-Ma-Met

1



Ai b-V,.(ACse)41Q (a- Me- 2, 6-17- Phe) - Nl e- HQ Har - AK- (a- Me- Phe) 43

Al h- V- (ACSC) - E1Q (a- Me- 2. 6- F- Phe) - Ni t 40Q 1- lar - (ot t vt e- Pro) - Ma- Me- Phc
) 44 Ai b-V-(ACSC)-E1Q (a- Me-2,6-F-Phe)-Ne-11Qillar-Ai b-K-(g- Me-Phe)
45 (AC5Q) - V- (ACSC0) - E1QMa- Me- 2, 6- F- Phe) - Nl e- HQ El ar - AK- (a- Me- Phe) 46

(ACSC.)-V-(AC3C) - E1(4ct - Me- 24-F-Phe)-N e-11Q4

| ar- (ahl e-Pro)-K-(ct-Me- Phe) 47

(ACse) - V- (ACS0)-El Q@ (u-Me-2.6-F-Phe)-Nle-1-1Q- |l iar- A b-K-(a-Me-Pitc)

(E\c:sm V- (AC5Q) . ED) - { &1 QU O Ay USRI RENY - Heriffonns fonger

Me-  Phe) 49 half-tife in the body, since they are more resistant to breakdown under physiological

- 0-11 AlC- Mah SO
(Acse) - VoA b E1G S pFos Syt Boh b0 S “(5 e P - e (a- M- Ph
e) 51 ( AC5C) V- Al b- Eftrqughavithe descliptidnib) cohvdngiedDohe-letter and three-letter code for
(AGSC ) -V- ( ACS0) G i35 used as el gingralyscppgabi e etog e forgiper
(AC5C) - V- (ACS0) -umwn(ag-w@ 2cids Buth@is- Nir- (homGarkiniue), ( AME (riRrlayoirn€),( a-dilino

Phe) ... 4 (Ae Me- 2. 6-17-Phe)-M 11Q 1
|ar)A| b. K- (a. %$%]ﬁgt\¢{m§|€\§§&m ?&‘% Li st of short-chain peptides

pr epar ed The term ‘PTH receptor modulator or agonist’ refers to a compound that acts at
the PTH-1 and/or PTH-2 receptor to alter its ability to regulate downstream sngnalmg
10 . events, such as cAMP production. Example of receptor modulators includes agonist,

partial agonist, inverse agonist and aflosteric potentiators.

In accordance with the present invention, the synthetic isolated short-chain
peptides described herein primarily acts as PTH receptor agonists. These synthetic
short-chain peptides éxhibit desirable i vitro PTH receptor agonist activity in UMR-

15 106 cells, in the fange of 1-1000 nM éonc:entratim‘ PTH receptor agonistic activity is
assessed by estimation of amount of cAMP released by the test compounds. Some of
the short-chain peptides prepared showed increase in BMD and / or bone strength,
when tested in vivo, in OVX rat model, thus making them ideal therapeutic candidates
for the treatment and prevention of osteoporosis.. These new classes of short-chain

20 peptides can be admnmstumd by oral or other non-invasive routes or parenteral mutes
of admumtratton :

The prc:scmt mwntmn provides short--::haln peptides of formula (1)
pharmac:eutlcal compositions employing such short-vcham peptides either alone or in
mmbmatmn and for methods of using such,shortvcham peptlde-s. In pamcular, the

25 present invention provides a pharmaceutical composition comprising a therapeutically
effective amcunt of short-chain puphdes of formula (1), alone or in combination(s),
with a pharmaccuucally acceptable’ carrier, Further pmwded is a method for treating or
delaying the prqgrcssmn or onset of ostfmpomsns, espw:ally primacy Osteoporosis,
endocrine osteoporosis, postmenopausal osteoporosis, hémditéry and congentinat forms

‘.30 of osteoporﬂs:s wheiein, therapeutmaliy effective amouint of short-chain peptides of

- formula (I} or their comhmatmn(s) can be administered to a mammal, example, human
anr.l a patlcnt m neéd of treatnient. | ‘ '
Prepargtmn of the short-chain pepﬁdés:. |

B |



Seq. 1D. No. Sequence of short-chain peptides

Ai b- V- Ai b- E1Q (a- Me-. 2F-Phe)-N e-1-1Q 1-1 ar- AK- (a- Me- 2F- Phe) 56

Ai b- V- Ai b- El Q (a- Me- 2F- Phe) - Nl e- HQ Har - (aMe- Pro) - K- (a- Me- 2F- Phe) 57 A

i h-V-A ib-ELQ (ci-M-Phe)-Ne-FIQ Flarai h-K-(a-Me-2F-Plie) 58

(AC3C) N- Al b-E1Q (a- Me-2F-Plte)-N e-11Q Fl ar - AK- (a. Me- 2F. Phe) 59

(AC3C) - V- Ai h-E1Q (a- Me-2F-Phe)-Ne. 11Q |l ar-(ci Me-Pro) - X- (a- Me-2FPi to
60

) |
(030 LV e O el SRk SRt s (SRl

-63 A . the preseat invention well known to one skilled in the art of peptide synthesis. The

i b- V- (AC5C) . E1Qy - &(ﬁ@%@@@br bl @é@@"iar as%ﬁﬂ)ﬁ&g)c a5 ¢ N&‘i‘r?g? eﬁﬂg%ﬂ

Al b- V- (AC5C) - E1Q Phe) - N e-
( AC$C) - V- ( ACs C) sitherized uning QFLwﬁé?dsw@and@ﬂh@mfmﬂr(‘uﬂwoevgvmmﬂég nigues

(7 Agﬁg N%(5 ACSﬁ) B R4mbR- AFnEheWue: Id Qr Jrebitle (RN Jor &)ﬁaﬁbﬁsauk}eb@?a}
( ACC) - V- ( ACs C) -qeprseiated \y dbase shillest imthsagt. Roferpd pethipds. ipelpde. it pes. li
67 (ACSC) - V- Al bitbskQeQribbdreloly. - Pi | e) NI e 41Q Har AK- (a. Me- 2E- Phe) 68
l(:/_A(FE:Sng Véél b-EIQ ( me shonwhaxnhp%)pn o5 1 crc.n escn ed Efm'\{ﬁh':{( 8&2. pmducmllz?f c%emlcal
(ACSC) - V- Al ti - Blfheds i iftaith exibirnd dQotathe Ablatis fhaseMprdtraBl e hsingOBoc-
10 chemistry; M. Bodansky, A. Bodansky, “Ihe practice of peptide synthesis”, Springer-
Vﬁr!ag; Berlim, 1984; E. Gross, J. Meinhofer, “The peptide synthesis, analysis,
biology™, Vol. 1, Acadf:m_ie'_Prcss, London, 1979) and or solid-phase techniques, such
as those described in G. Béf&ny & R. B. Merrifield, “The peptides: Analysis, synthesis,
Biology"; Volume 2- “Special methods in peptide synthesis, Part. A", pp. 3-284, E.
15 Gross & 1. Meimhofér,- Rds., Academic Press, New Ybrk, 1980: and in J. M. .‘Stcwért'
and I D. Young, "Solid-phase pt:htidc syntheéis" 2nd Ed., Pierce chemical Co.,
Rockford, I, 1984. | -
The preferred strategy for preparing the short-chain peptides of this invention is
based nﬁ the wuse of Fmoe-based SPPS approach, wherein Fmoc (9- .
20 fluorenylmethoxycarbonyl) group is used for temporary protection of the o-amino
gfoup, in combination with the acid !abi:le protecting groups, such as tert-
b't‘xtoxyca‘rbony'l"(B(m),. tert-butyl (Bu'), Trity! (Trt) groups (Figure 2), for temporary
protection of the aminG acid side chains, if present (see.for exarple E. Atherton & R.C..
Sheppard, “The 'Flu'(:ure:r‘;"ylniethuxycafbonyl amino .pfqtccting' group”, in "The peptides:
25 Aanalysis, synthesis, ii-!ioldgy"‘;' Volume 9 - "Special methods in peptide synthesis, Part
", pp. l-3'3,; 8. Undenfriend & J. Meiarihnfcr", Eds., Académic Pmss, San Diego,
1987). o ‘ |
The ‘s,'hoi't‘-.éhain peptides can be syﬂtlie’sizéd in a stepwise manner on an
~ insoluble polymer support (resin), starting form the C-terminus of the peptide. in an
30 embddirﬁ'éﬁt,- iﬁé’syn‘th'ésis is initiated by apgmn'aing the C+teriitinal amino acid of the
peptide to thé résin through formation of an amide, ester or ether linkage. This allows
the aw:nmal relcase of the msultmg peptlde as a C- terminal amidc carboxylic acid or

‘alcohc)l mxp@ctwely

19 .



Al b-V-Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- FI Q Har - A- K(Bi ot i n) - (a- Me- 212-

Phe) 71 A

i b- V- Ai b- E1Q (a- Me-2, 6-F-nie)-Ne-1-1Q llar- AK- (a- Me- 2F- Phe) 72 7 A

i | a#V-A ib-E1Q (a-Me-2,6.F. Phe)-N e-HQ 1-1ar-(aMe. Pro)-44-(a- Me- 2

F-Pile) A b-V-Aib-RQ(a-M-2,6-F-Phe)-Ne-1-1Q 1-1ar-Ai

b- K- (asMe- 2F- Phe) 74

(ACC) - V- Ai b- E1Q (a- | si e- 2, 6- F-Phe) - Nl e- 1- 19- 11ar - AK- W vf e- 2F- Phe) 75

I(: Agﬁcg \7/\21 b- E1Q ( a- Methe Fhrob-bRiae SPRS, kie- GiR@ribkmal anfiad/beifPnad alkothar fyBdo acids
e

(AGBQ) - V- Al b- B4 i - ohesis pireseasied. . fipse thefe p-agpip 18rups yiod s pitafo

7 A functionalities (if present) dtfferentral!y profected (orthogonal protection), such that the

i b-V-1/2(AC50) - E1Q (a- Mo-
79 ( ) wammt(: protec:ti%ugGgrcﬁxpP:Qf be Giactwgi/ I'LmOVt:dACiIﬁ('IQ‘léAEFﬂ mlP Q?) usYrﬁ;

élh 2) VAAC5C) .sE1Quitdbte bRe 2uélr s BIRS )pipilidind s 1Qtidn] avithhatMenyPprojnatire deaigs2 6L
A bN- ( ACSC) - E1plidepfor reginporpfsaptengion_ qfside. shain pRpeting @rouRE. ALY RLstesed

( AC50- V- ( AC$0) \ﬁ&@c(md\lﬁbnﬂ: [ﬁﬁt&t@@g))uﬂ‘dl e- HQ El ar- A1C- (a- Me- 217- phe) 81
(ACSC) - V- (ACSC) - ElQrgm muplmg (?f an ammo acl%l epélrfo}l%m ifc(i%ﬁ I(D)'i"m éal'lgkflleéf&(ﬁ)' ‘

2F- Phe) 82
(AC5Q) - V- ( AC5C)as bl 8tif@cMa=ad ﬁ:a&uo!?tle;ebr @ith b@lbdket c-Ainiogr ¢ Mfishe e nisp!

83 (ACsCO)-V-A jb-El
le-1-1Q FI a AN"K"?‘;? afgenfic:%wetsw rgsi- (/%&‘jcrx/:wlbngl an_dL &a?roteﬁ}éonzpegtndyl resin
"F-Phe) - N | e- HQ whs Ivakhel alilir e Gxeeds of (salviits, sugPaPREF, B6M and diethyl ether. The
sequence of c-amino group deprotection and coupling is repeated until the desired
peptide sequence is asscrabled (Scheme 1). The peptide is then cleaved from the resin
with concomitant dcprutectidn of the side chain functionalities, using an appropriate
15 cleavage mixture, usually in the. presence of appropriate scavengers to limit side
reactions. The resulting peptide is finatly purified by reverse phase HPLC.
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). Preferted for use in this invention is Fruoc-PAL-PEG-PS resia, 4-(2',
20 4'~dimathoxyphenyl-quc«aminomethy!)~phen'0xyacctyl~p-m‘ethyl benzhydrylamine
resin  (Fmoc-Rigk amide MBHA resin), 2-chloro-Trityl-chloride resin or p-
benzyloxybenzy| alcohol resin (HMP resin) to which the C-tﬂi‘m‘inql amino acid may or
may not be alrcady attﬂ'éhed. If the C-terminal amino acid is not attached, its attachment
‘miay be achieved by HOBt active ester of the Fmoc-protééted amino acid formed by its
25 reaction with DIPCDL. In case of 2-Chloro-trityl resin, coupling of first Frnoc-protected
amino acld was achxcvcd, usang DIPEA. For the assembly of next amino acid, N-
terminal protemon of peptidyl resin was se.ic:ctwely depmtected using 10-20 %
| plpmdma soluuon After every coupling und de:proteatmn, execss& of amino acids and
. coup[mg rc_agents were mmovcd by washmg with DMF, DCM and ether. Coupling of
30 the subsequant amino acids can be accomplished using HOBt or HOAT active esters
produced from DIPCDY HOBt or DIPCDVHOAT, respectively. In case of some
dlﬁ' cult muplmg, espcma!!y coupl:ng of those amino acids, which are hydrophoblc or
amino acids with bulky sidc chain pmtectmn, complete couplmg can be achieved usmg '

20”



(AC5C)-V-Aib. E1Q (a-.2,6-F-Phe)-NiethifQE |ar-A b-K-(a-M-2F-Phe) 86
(AC5C) - V- Ai b- E1Q (a- Me- 2, 6-f-Phe) - Nl e- F1- ( Abu( CND- Fl ar - AK- (a- Me-

2F- Phe) 8 Ai b-V-(AC6C) - E1Q (a- Me-2, 6-F-Phe)-N e-|

f Q 14ar - AK- (a- Me- 2P- Phe) 88

Al b- V- (AC6C) - E1Q (a- Me- 2, 6- F-Phe)-Nl e-11Q Fl ar- (0. 4e- Pro) - K- (a- Me-
2F-Phe) _ 89 Ai b-V-(AC6C)-EL1Q (a-Me-2,6-F-Phe)-Nie. 1 1Qllar-A

I b- K- (a- Me- 2F- Phe)

(AC3Q) - V- Al b- EthétﬁBmMﬂchJf wighhed il ddh uig elg@t&s Ruch as HBTU, PYBOP or TBTU,
I b- K- (ct-Me-2,6- P—P%e} -V- (‘;C) ER) 41 x 2F- PheW e- 11Q"1(ar

Ki( a- Me- 2. 6- P piEh additives such as

i b- V- (ACSC) - E1Q (a- MedbhthiiR)of Nﬁ%hﬁrﬂ-@iﬂlﬁ?&’ IGéMQsonéﬁ hefcih BmR-cdmild Eﬁ)thﬁ'

) Al b-V-(AC3O)-E1Q (a-Me-2F-Phe)-N | e | ar- A
baC- (a- Me- 2, 6- F¥ dtchwise or confiduous tlow pcphde synthesis apparatus, such as CS-Bio or

(ACSC) - V- ( ACSC) ABREXEC bevide JheRhe) ntwmlmqam}tafu%%&@clmwﬁac?g RB Adn-
I(D'_A‘gﬁcg V- (AGC) nall:'ur:g ngm—cmnmercaafam%o acldy(?é;ektaal;‘. di ezl\e/%t ;Ez{met:)on :‘.Lvarf,(mcorpur.zmd into
101( AC5C) - V- ( Achepeplﬁaégameuﬁwm%mmamﬁkmmrmﬁmﬂw@pma&. Bmb-

h
50(23% ACSC) - V- Al HPRE S SOt o aciq was Arepassdin solkdion ppingangrasrigiy dierature

103( Ac$C) - V- Al tprEERQures dioklexddipldhile) ¥ Nb@'ﬂ"@d&ﬂ APPAa M IS, 0jesdfibedl abdre 2wre
:DE) K - Ph_e) Jr‘gd'é:(r@g%g) Ir 1B'§‘Srrggllulam(|c2 a(:‘?i (. gc%g:l_ ﬂnau?z:merlc purltypusmg moﬁ:t‘ ed
Al b- V- Al b- E10- (M‘-W@-mﬁ?’@dﬂm Bdrbaigsd\F.&-, 24D, Thteaheddodk (5B ORB,NTS-4760- 2, 6-
F- Plw The Fmoc-protected a-methylated amine acids were prepared using asymmetric
Strecker synthesis (Boesten, W.H.J, et al,, Org. 'Lau., 3(8), 2001, 1121-1¥24; Cativiela
| C,. Diaz-dc-\'/illegaé M. D, Tetcahedran Asymmetry, 9, 1988, 3517-3599). The
15 resulting derivative was then used in the step-wise synthesis of the peptide.
Altemativély,_tﬁa required non-natural amino acid was built on the resin directly using
| synthetic organic chemistry procedures and a linear peptide chain were build.
| The peptide-resin pmcdrsoi"s for their respective short-chain peptides may be
cleaved and"'detprowctﬁd using sultable variations of any of the standard cleavége
20 procedures described in the literature (King D.S.,'et al,, Int. J. Peptide Protein Res.,
1990, 36, 2557266). A preferred method for use in this invention is the use of TFA
cleavage mixture, in the presence of Wate:r and TIPS as scavengers, Typically, the
peptldyl resm was incubated in TFA / Water /T IPS (95:2.5:2.5) for 1.5 - 4 hrs at room
temperaturc Tht: cleaved resin is then filtered an and the TFA solution is concentrated
25 or dried under reduced pressure. The resulting crude peptide is either precipitated or
washed with EO or is re-dissolved directly into DMF or 50 % aqueous acetic acid for
purification b_v preparative HPLC.
Shor'th;'h'iain pepﬁdes with the desired purity can be obtained by purification
. using preparataw: HP'LC Tha solutmn of c.rude peplide is injected into a seml Prep
30 column (Luna IOp, Cis; lOO AD), dtmensmn 250 X 50 mm and eluted wuh a linear
L gradient of ACN in water, both buffered with 0.1.% TFA using a flow rate of 40 ml '
fmin with Mﬂuent momtcmng by PDA detector at 22(} nm, Thﬂ structures of the
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106Ai b. V- Ai b- E1Q (cc- Me-2, 6-Fae)-Nl e-1-1Q I | ar - AK- (a- Me- 2, 64- Phe)
107Ai b-V-Ai b-E1Q (cc-Ne-2,6-17-Phe)-N e-FI @ 11lakat vl c-Pro)-K-(a- Me-2
, 6-1- Phe). 108 Ai b-V-A

i b- E1Q (a- Me- 2, 6- F- Phe)-11104-10-1i ar- Ai b- K- (a- Me- 2, 6- F- Phe)

109( AC3C) - V- 1b-131Q (a- Mb- F-Pbe) -Ni c- 11Q- | | ar - AK- (a- Nde- 2, 6- F- Pile)
110( AC3C) - V- Ai b- E1Q (a- Me- 2, 6- F- Pbe) N e-11Q I | ar- (aMe- Pro) K- (a- Me-2
, 6- F-Phe) 111

(1 'i\g?»c) V- Al b- EOR( el Bnén Brafic Bbeifks Bhebbd Cnlbkasd 8 Bidtrbspral/ihidssOSifeciPivay

Ai b- V- ( AC5C) - E1BSMSMnasie- F- Pl i e) - Nl e- 1- 1Q 11ar - ALG- ( ec- Me- 2, 6- E- Phe
All the pf:%ude. preparcd were tsolated as trifluoro-acetate salt, with TFA as a

)
'él:QBAIGP V;:( éﬁg)c ) qo%};t%r gon after the P-rg'ppl-illlgl 2m catmn ;Iez'vclr? Stﬂm@ P‘lﬁ\(ﬁ‘da '9)”“’ ﬁ'\ﬁ‘ﬁfﬁw

Ai b- V- (AesO) 5 El Ry (o hﬁga}yqﬁg\,@mﬂu@\esh@aﬁmmhmm@mmwfmw#m)&h

1 2.2( /:/EC5§) 6V;: ( égg)%n‘ngéhd"gc resin Boder SEE?’}C N EartdiRivht! 6t fnion-exchiange resin.

1. 16( Aesej - V- ( ABalmeladdd T MaurderGels Ribejeplibal- with dcetate iorsvby PRSIE KPWER)

e 42 6 F Phe) LRSS b 8RS, b (h MiirdadiiEaBR Bl ror b Qrephratiet

118( AC$C) - V- Al bmamﬂ(mhmsﬂ-sﬁ Bbm)dml\llueﬂiﬂl Iyt 1stage- ofKhy panmfagugnes sl

élQl(:A(P:ﬁg Vi AI bpczl_%c(,s, with e Sl B ol tﬁ:aée&g‘:&ilt@ﬁ/r fielVernPr@hig (satuliber as

120( AC5C) - V- Al bi‘Eélr@l (mmﬁzmﬁau?ammmm 2 u01) 2@ gubsequpntityaphifized togyipld Big
€ Table 2 (V) ke & DAl FoRSAL dRRIPTERRIEE akdefor b sDikable

whlte o off-wh lte
modifications, which are well within the scope of persons skilled in the art, ‘other

suitable pharmaceutically acceptable salts of the short-chain peptides of the present
15 | invention were prepared.
General method of preparation of short-chain peptides, using SPPS approach:
Assembly of short-chain ]JE[:?;!‘ide,S' on resin; . '
- Sufficient quantity {50-100 mg) of Fmoc-PAL-PEG-PS resin or Fmoc-Rink |
amide MBHA resin, loading: 0.5-0.6 mmol / g was swelled in DMF (1-10 ml. /100 mg
20 of resin) for 2-10 minutes. The Fmoc-group on resin was removed by incubation of
resin with 10-30 % piperidine in DMF (10-30 mL / 100 mg of resin), for 10-30
rainues. Deprotccted resin was filtered and washed excess of DMFE, DCM and ether
(50 mL X 4). Washed resin was incubated in freshly distilled DMF (1 mL / 100 mg of
resin), under nitrogen atmosphere for 3 minutes. A 05 M solution of first Fmoc-.
25 pmtecmd amino actd (1-3 eq.), pre-activated with HOBt (1-3 eq.) and DIPCDI (1-2 eq.)
' ‘m DMF was added to the resin, and the resin was then shaken for 1-3 hrs, under
nitrogen atmosphere. Loup!mg completion was monitored usmg a qualitative mnhydrin
test. After the coupling of first amino acid, the resin was wagshed with DXMF, BCM and
Diethyl ether (50 mL X 4). For the mup!‘ing of next amino acid, firstly, the Fmoc-
‘30 protecuon on first amino acid, coupled with resin was deprotected, using-a 10-20%
piperidine solution, followed by the coupling the Fraoc-protected second amino acid,
usmg a suuable coupling agents, and as desmbed above.
The mpeated eyeles of depmle;c;tmn washmg, c;ouphng and wa,shmg were
“‘perfonned wntil the desired peptide ehan;xz was assembled on resin, as per gt:neral



Sequeaee of short-chain peptides

Al b- V- Ai b- E1Q (c4- Me- 2F-Phe) 4l e4l Q 1l ar-A-CGt-(1- Me- 2F- Phe)

Ai b- V- Ai b-El Q (a- Me-2F-Pbe)-N e-FI Q 1-l ar- A b-C t - (a- Me- 2F- Phe) 123
124 ----

(AC3C) - V-Ai b-131Q (a- Me-2F-Plic)-N e-1-141lar- A- G t-(a- Me- 2F- Phe)
(AC)C) - V-Ai b-ER) - (a- Me-2F-1The) - Nl e- 11(44ar - Al b- at - (a- Me- 2F4The) 125
Al b-V. (AC5C) - E1Q (a-114e-2E-Phe)-Nie-1 EQ4 lar-A-Ct-(a-M-2F-Plie)

ig? Aib. V- (ACSC) sl (PabRRFPRIaNS) ol ok libdiba Pitrfictad BrdRRERRE. was

( AC5C) - V- ( ACse) - Eep@iqeisd -biye209F piferidipe Kpasnant @s Hescgipedpaboyg aqdh thypreptidlyBigeins

128 (ACS041- (ACSEA: ERshol- dRA M?W?FD(]EM b)) Dmltlﬁf'f ey tSJ)atﬁ[? A¢ 4). Resin containing
i h-Gt-((Z-M-2F- Phe

( AC5C) - 1V- Al b- El‘ES(%RH%UdEPY‘FSHB)“ﬂNP@W pioganapressurefor_ 025 ingtes ansubicojedfor

.......... 5 13 1@5 ¢ dnldRtion
(ACSC) - V- Al b- N TN VA Tiakin Phe)-N e-/-1Q El ar- Ai b-Cit - (

Ai b- V- Ai b- E1Q ( a ’N’ég Pogs R’I"@HH“N"@F’W%"H‘P“%h@qE “(hé{'hl\?ée 2’1th“|5§%§°09° 3f a
i b-V-Aib-E1Q( eﬁ'@n aalﬁedﬁnm e L@t hbQpepitfes @éstgnéa zh‘tt(a@:r&@ntaﬁwﬂhﬁ)zvere

AC3C) - V- Al b-E1 NI 1- l4ar.- A- G
53 4 ) - % pamIXEusmg Fmbe- Epl?‘: appm?u.h F u%ly, resin bound shénnclllvun pcpudes vgere

(AC3C) - V- Ai b- E1 QidaRed\idrd 2eBrorciiie hurdited wAd GhdrigtierBbdusGigt pro@cdibdedribRhin) next

135

Al b. VAACSC) -B1Q M- 2, 6-F. Pl i e) - Nl e- HQ 1- 1 ar- A- G t - (a- Me- 2F- Phe)
Rc.preaeutative example of automated solid phase synthesis of peptide sequence

D, No. 18 HiN-(ACsC)}-VA(ACC)-EBIQLMHQ-Har-(aMe-Pro)-K-(a-Me-Phe)-
CONH;. o | '

The lincar short-chain peptide, HaN-(ACC)-V-(AC;C)-EIQLMHQ-Har-(aMe-

15 Pm)_nK-{a«MwPhe)uFAL&"EG[’S was assembled on an automated C5-Bio 336

PepSynthesiser™ using Fmoe solid phase peptide synthesis (SPPS) approach (Scheme

2). The Fmoc amino acids' and the 2-(1H-Benzotriazol-1-yl)-1,1,3,3-

tetramethyluroniumtetratiuoroborate (TBTU) were packed together in vials and

positioned in the amino acid module of the synthesizer,
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136 137

Ai b. V- (AC5C) - E( CHa- Me- 2, 6- 1: - Phe) - Nl e- 11Q 1- | ar - Ai b- C7i i - (a- Me- 211- Ph

e)

(AC5C) N- (AC5C) - ELQ (a- Me- 2, 6- F- Phe) - Nl e- 11Q 11ar - A- G t ga- Me- 21- - Phe)
138

(ACSC) - V- (ACSC) - E1Q (a- Me- 2, 6- F- Phe) Nt e- 11Q i ar - Al b- G t - (a- Me- 2FPhe)
139,

(AC$C) - V- Ai b- E1Q (a440- 2, 6 F-P
140

(Aese) - V- Ai b- E1Q (a- Me-2
141 Ai b-V-Ai b- E1Q (a- Me-R2F-
142 Ai b-V- A b-E1Q (a - Me=2
143 0

(ACAQ) - V- Ai b- E1Q (a- Me- 2F- Phe) N e- 11Q |, “a“i“r A-Cit-(a-Me-2. 6-F- Phc)
144 Fooc-PAL-PLC-PS Resio

(AC3C) - V- Ai b- FAQ (a. Me- 2F- PheyNl e-11Q 1lar-Ai b-Cit-(a- N e- 2, 6- F- Phe)
145 Ai b-VAACSQC) - El Q (a- Me- 2E-Phe)-N e-1 Qi]z‘fléq,lr A O t-(a- Me- 2, 6- F- Phe)
146 Ai b- V. (AC5C) - E1Q ( a- Me- 2F- Phe) - Nl e- ral DG .
it-(a.Me-2, 6-F-Phe) 147 Deprotection

(AC50Q) - V- (AC$C) - ELQ (a- Me- 2F- Phe) - Nl e- 1lar-A-Cit-(a-Me-2,6-F-Phe)
148 ‘

(AC30) - V- (AC50) - E1Q (a- Nl e- 2E- Phe) - Nl eg

-N e-HQl-Iar-A—O’t-(a-N40-2F-Phe)

id)-Ne-1-144ar - A|b Ct-(a- Me-2F- Phe)
e- 110 1ar. ﬁ,/g ?(a-Me-2,6-F-Plic)
- Xi 64 Phe)

o P(=

Q llar-A Clt(aNE26FP

he) 149

(AC5C) - V- Al b- E1Q- ( a- Me- 2F- Phe) - Nl e- HOWE
150

(AC$C) - V- Al b- E1Q (a- Me- 2F- Phe) - Nl e- 119g Har - Aib-Git- (a- Nde- 2, 6- F- Phe)
15 1 - PAL-PEGS Resin

Ai b- V- Al1, - -E1 Q (a- M- 2, 6- F- Phef- IOeH-1-E1QfIara-Ot(a-l\/E-Z,G-F-Phe)

- Phe)

15 2 Frooc., N ‘Acylation

H HORE & DIPCDI

Fmog.
Ny

Deprofection
Acylatico
Finat cleavage with TFA mirture

Peptide + Resin . .
Scheme 12 General Scheme for Fmoc-Based SPPS

| A stock solution of diisopmpy'lezthylaminc (DIPEA; 0.9 M) and DMF were

| 5. stored in reagént bottles, under dry nitrogen atmosphere, The resin, Fmoc-PAL-PEG-
' PS (0.38 mmol/g; ig) was dried ﬂvcr_i’205,~ in vacuo (1 hr) and swollen in freshly
distilled DMF (5 mL). The swollen resin was slurry packed in‘to' a glass column and
| posntmned in the syntheslzer Al the synthet:c cycles were c;arricd out at a flow rte of.

5 mL min™ 'I‘ahln: 1 “The resin was washed with i'mshly dIStIuEd DMF for 10 minutes,

o



Ai b-V

-Ai b-EK) - (a-Me-2, 6-F-Phe)-N e-1-1Q Har-Ai b-C t-(a- Me-2, 6- F- Phe)

153

(AC3C)-V-Aib-1:1Q (a-Me,-2,6-F-Plie)-Ne-11Q 1-lar-A-Gt-(a-M. 2, 6-F-
Phe) 154 (ACie)-V-Ai b-E1Q (a-Me-2,6-F-Phe)-Ne-f1QIlar-A
ib-Ct-(a-Me-2,6-F-Phe) 155

Ai b- V- (AC5C)-131Q (a-Me-2,6-F-Plie)-Ne-ligi

lar-A-Cit-(a- Me- @ﬂpﬁﬁ&ﬂhﬁ)ﬁfﬁﬁc Arolr was perfurmnd with 20% piperidine in DMF for 10
>|_/5(7AE:§\8)5C)E 18_- E 2&“%5%%?@ﬁbﬂa(?%t§h%1 r_ld%.?gl)llnfﬁd by PJVOstLdmn Q/fb the écSun'm em?legl af
le./EQ|iar-A C3¥ramMe#2,6-F- Pile) 158

(AC$C) - V- (ACS0) - E1Q (a-Me-2,6-F-Plie)-Ne-11Q | | ar- Al b- Ot (a-tvle-2,
6-F- Phe) 159 (AC5C)-V-Ai b-El Q (a-Me-2,6-F-Phe)-Ne.11Q 1-far-A
-Cit-(a*Me- 2,%- Hablel) AuganafcAewdds-fit Wlibpﬁiﬁep@elswtbesiq 6- F- Phe) - Nl e- f
1Q 1-lar-Aib-CGt-(a-Me-2.6-F-Phe) Table 2 (vi): List of short-chain

pepti des prepar ¢d5Eeqf | DFubition Set|t r i ccReagentt Shleoert - eha || dlupbptdfdes Tk
Al b- V- Al b- El Q (§@--Me- 2F-Phe)-N | eqHQ l i ar-A - A i b- (a- Ne- ZieiPhe) | 1@inute)
Ai b- V- Ai b- E1Q (@-Me- 2F- PheyNl e- HD- Har - Ai b- Ai b- (a- Me- 3F- Phe) 163
(ACI O) - V- Ai b- E1{) (b- | pel e¥aEh Phe)| - NiectidiQubdrade (DML ( a- Me- 2F- Phe)lO
164 .... 165 (AE3Q) - Vhib-E1Q (a- Ve- 2F-Phe)-Nle-HQ 1
| 'ar. Ai b- Ai b- (a- | vlk- 2F- Pagjtection 20 % piperidine in DMF 2 t5
3 Wash | BME 3 13
4 Acylation Amino acid; TBTU and ' Recycie' 120
diisopropylethylamine -
(in DMF)
3 Wash T Dimetylormamide ) i

Excess piperidine was removed by three auxiliary Wash cycles and a distilled

DMF wash cycle, with each cycle of |5 minutes. The amino group was treated with

10 Fmoc-amino acid (4 eﬁuivalant), preactivated with TBTU (3.9 equivalent) in the

| presence of DIPEA (8 equivalent) and recycled for 120 minutes. The excess amino acid

aad soluble by-products were removed from éofumn and loop by four auxiliary wash

cycles and distilled DMF wash cycles, with each cycle of 10 minutes. Furthermore,

synthatic‘cycic:.s (deprotection, wash, acylation and wash) were repeated for complete

[5 assembly of lincar peptide. Final deprotection cycle was performed with 20%

piperiding in DMF for 15 minutes to remove the terminal Fmoc group, followed by

-wash cycle (10 X 4 minutes). Compicted peptide-resin was filtered through sintered

glass filter, washed three times successively with DMF, DCM, methanol, DMF and

. diethyl ether (100 ml each). Peptide-resin was dried in vacuo over Po0Os (2 hr) and
20 stored at -20.°C.
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Al b-V-(ACSC)-E1Q (a-tvle-217-Phe)-N le-11Q 1 | arasai b- (a- Me- 2F- Phe)
166 A ib-V-(ACSCO)-EL1Q (a-Me-2F-Phe)-Nic-1 1Q I

| ar - Ai b- Ai b- (a- Mc- 2F- Phe) 167

(AC50) . V- (ACS0) - E1Q (a- Me- 2F- Phe) - Nl e- 1- 1Q Har - A- Al b- (a- Me- 2F- Phe)
168

(AC50) - V- (ACSC) - E1Q (a- Me- 2F- Phe) - Nl e- 11Q 11af r Ai b- Ai b- (a- Me- 2F- Pbe)
169 (AC5C) - V- Ai b-El Q (a- Me- 2F- Phe) - Nl e- 11Q- 14ar - A- Ai b- (a- Me- 2F. Phe)
170 (A1175C)- V- A b- E1Q (a- My=2Fs Phe) - Nl e- HQ Har - Ai b- Ai b- (a- Me- 2F- Phe)
171 Ai b-V-Ai b-E1Q (a- Me; e)-Ne-1-1Q Hat- A-Ai b- (a- Me-2F-Pl i e)
172 Al b-V-Al b-E1Q (a- - Rhe) - W% - FI Q Har -
i b- Ai b-(a-Me-2F-Phe) 1 -
(AC3C) N- Al b- E1Q (a- Me- 2, : «
(ACLC) - V- Al b7E1Q (a- Me; 2, 6- F- Phe)-Nl e- }
175 Al b-V-(AC513) - E1Q} (cc- Me- 2, 6- F- ioe) N & ,;lmJ,gL ar. A—A

i b-(a- Mc-2F-Phe) 176 Al (g)m%epgieg‘%n}l\/e 2, 6-F-Phe)-N e- HQ |

| ar - Ai b- Ai b- (cx- Me- 2F- Phe éypg'mniéh ﬂ!r:lmg!sw TBTUAS'?qu) DIPEA (8 Eq%BhPhe)

(AC5C) N- (ACsC) - EI Q (a- Me
- 178 lapl -3, wi!h t“nllwm amino acids:

(AC5C) - V- (ACse) - E1Q ( a] Meﬁ,ipé “Ho 11ar- Ai b- Al b- (a- Me- 2FPhe)
179 (AC5C)N- Al b- ElQ(a rcp@) NIe 11Q 11ar - A- Al h{ a- Me- 2F- Phe)
180 l~moc~Har(Pbt“)-()II
( AC5C) - V- Ai b- EI Q (a- Me{ 2, GsoroRiG)-ofl e-1i Q Har - Ai b- Ai b- (a- Me- 2F- Phe)
181 Ai b- V- Ai h- E1Q (u- l\/ﬁ-z&opmorﬂme 1-1Q 1-1 ar - A- Ai b- (a- Me- 2, 6- E- Phe)
182 Fmoc-Met-OH .
Ai b- V- Ai 5-131Q (a- Mc- 2F- Phep-tdlaH 110Q 1i ar - Al b- Ai b- (a- Me- 24- 17- Phe)
Frroc-Gla(Tre)}OH

Fmoc-le-0H _

Fmoe-Gh{OtBu)-OH

Frivog-A CeC-OH

Fmoe-Val-OH

Frnoc-AC.C-0H

3} Piperidine (Fmoc deprotection)
- 6} TFA cleavage
¥ 7y RP-HPLC purification
HNAAGSCRVAACCHEIQIME Q- Har-{o Me-Pro)- K-(a-Me-Phe )-CONH,;

(Seq. ID, No. 13)

Scheme 2: SPPS of Seq, 113 No. 13,
thydrm resin test was carried out to check the Nwtf:nnmal free amino group of
resin bound peptide. Appearance of blue-purple colouration of the solution and the
5 resin beads indicates the preﬁancc of free amino group on resin bound peptide and was
considered to be'a positive test. ,
Small-scale cleavage was carried out to assess the purity of resin bound pepudu
The dried Peptide-resin (ca 10-mg) was treated with mixture (1 mL) of TFA, water,
triisopropylsilane (95: 2.5: 2.5 viv), for 90 minutes at room témperature with gr:ntk:
10 occasional swirling The resin was filtered, washed thoroughly with neat TFA (1 mL)
and the entire filtrate' was evaporated ut&der reduced pressure. Residual TFA was
azeotroped three times with diethyl ether (2 ml.}. Residue obtained was suspended in
distilled water (2 mL) and the aqucous layer was extrac;tcd three times with diethyl

' Lther (A mb). T he -aqueous layer was sepamt«::d and treﬂm-dmd to yield the crude
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éiB (AC3C). V- Al b- E1Q (a- Me2F-Phe)-N e. 11Qllar. A A b- (a. Me-2, 6-17- Phe)
§A%g:)-V—Ai b- E1Q (a- Me- 2F- Phe)-N e-1-1Q-fl ar- Ai b- Ai b- (a- Me-2, 6-1, - Phe
Al b- V- (AC5C) - E1Q (a- Me- 2F- Phe) - Nl e- HQ El ar - A- Ai b- (a- Me- 2, 6- F- Phe) 186
?8? V- (AC$C) - E1Q (a- Me- 2F- Phe) - Nl e- 11Q- 1-1 ar - Ai h- Ai b- (a- Me- 2, 6-F- Phe)

§ Acg C) - V- (ACSC) ke ( HMEAGOPIVRLONE SE L Q4 al far-Ae M o) SC- MbDPHE)-EOFHo
( ACSC) - V- ( ACSC) Tt byophilisgtt poptideiah 445y ol - EARKME G Hp e Bro Ko Me-
Phe) 189 Phe)-CONH, was dlssolved in 0. 1% aqucuus Tl A (c:a frng /1 mL) aad its purity was

AC5C) - V- Ai b- E1
E ACSCg V- Ai b- EA%:\{S N%y %ﬁal&qg [ﬁ’L]( o drac,wnmd h)‘ glebtrmptay mmsap D[) rnaQs

Ai( g- Me- 2F- Pha) - hhetdrdddy \EBr-MA). h‘m%h:rh-p(lﬂl@'* Wevad piodelpepiivd) ESIOMS; Caled. for HaN-
192'X' iAle);/_EJ:\Q (XeNG3 285 BiG b TMe F i emerediad;: 61 foPhgt),
i b- E1Q (a- Me- 2, asFHRh@)«rNﬂ 1528 QUIMELT): RbdnrdAiniiya 1 Me-(21'5- mpmwwagsndlws
(AC3C) - V-Ail o- E%&kes , 6- 1F- Phe) - Nl e- 11Q Har - A- Ai b- (a- Me- 2, 6-P—Phe

)

(AC3C) N- Al b- El@fa Metdéingbabib¥e Ed@&)):aimh@suﬁmtﬂe}ahamnﬁhhetﬁl%bhlélaawlﬁm@hm
) 19_5 A iE of a psison skilled inghe art, the shoptcchain peplides. designe the present invegtion
| b- V- ( ACSO) - B1.of hesiien sk inig p peshpgsop 5 popiids desigacdia e pres en
136(A i b- V- ( ACS@)ereEfreparat, Main@, Bnde-FAPS) apraackCXurhaumopd. bresin bound short-chain
| a- Me- 2, 6- FPh

(ACSC) - V- ( ACS C) %gdi(‘q( 3’("”&/&9@?‘,‘%‘2 f?q Bﬂ’er?tﬁ\fdé-wrd and charaumr: cd usu_lg2 }"oél_o.g-mg

Phe) protocol.

EAgﬁg V- (AC50) bSRigh BidepoBialsnPhe) - NF €= 1-1Q L ar- Al b- Mo- (a- Me-2, 6-F

( AC5C) - Vai b1El Q (a- tTHeedagirel mh@h@mmwmn#@ Wewe- eanpd apd-doprosectsd Hgoh dyeir
rospective peptidyl-resins by treatment with TFA cleavage mixture as follows. A
solution of TFA./ W’gtcr!Triisopropylsilam: {95:2.5:2.5) (10 mL}/ 100 mg of peptidyl-
resin) was added to peptidyl-resins and the mixture was kept at room temperature with
occasional starring. Thé resin was filtered, washed with a cleavage mixture and the

20 combinéd filtrate was evaporated to dryness. Residue obtained was dissolved in 10 mi.
of water and the aqueous Iayé.r was extracted 3 times with cther (20 mL each) and
finally the aqueous layer was frema-driéd Crude peptide obtained after freeze-drying
was purified by preparative HPLC as follows:

Prepararwe fAPLC purtﬂ:armn of the crude short-chain pepndes

25 Preparative HPLC was carried out on a ‘shlmadzu LC-8A liquid chromatograph.

A solution of crude peptide dissolved in DMF or water was injected into a semi-Prep
' column (Lina 10p; Cys; 100 A%), dimension 250 X 50 mim and eluted with a linear

gradient of ACN in water, both buffered with 0. | % TFA, usmg a flow rate: of 15 50

‘mL / min, with effluent monitoring by PDA ducctor at 220 nm. A typical gradient of

30 20 %to 70 % of water-ACN mixture, buffen.d with 0.1 % TFA wa5 used, over a period
of $0 minutes, with 1% gradient (.hangf: per minute. The dﬂs'lred product eluted were
collected ina smgle 10-20 mL fraction and pure shart—chmn pﬁpudas were obtained as

amurphous white pnwdﬁrs by lyophlhsatmn of mspc:ctwe I{PLC fractions.
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200
(AC5C) - V- Ai b-E1Q (a- Me. 2, 6-P-Phe)-N e-1-1Q- | | ar- Ai b- Al b- (a- Me- 2, 6- FPh
e) Table 2 (vii) List of short-chaiu peptides prepared Seq.10. No.
-, Sequence of short-ehain peptides, 201
Ai b- V- Ai b- E1Q (a--2F-Phe)-Nte-E1Q 1 | ar- A-(a- Me- 2, 6- F- Phe) - (a- Me- 2F-
Phe) 202 .
Ai b- V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- HQ Har - Ai b- (a-, Me- 2, 6- F. Phe) - (a- Me2F-
Phe) 203 :
(AC3C) - V- Ai b- E1Q H&-(MenBiis Bive) paiel shid@chdimpepidef a- Me- 2, 6-1: -Plie)-(a-M
e2F-Phe) 04 . - . I ;
(AC30) - V- Ai b- B1Q ( a- wéf‘ﬁ’FE’"IS1“f'*él‘§"1 RY BPRETE AR B (5ot S Resapn BSRti e
Me- 2F. Phe) 205 analyzed by analytical RP-HPLC on a Shimadzu LC-10AD analytical HPLC system,
AI;DE- ;/ (2 é\gS C) - E1Q foradiBriddt+ I )andNs@-cF4kert-idhin pdadvErda 6pFe RN60 AT anihgaF
- Fhe , . VT .
Ai b- V- (ACSC) - ELQPRX 45 mmbrelyspioyasiyscsh pish 4 finegr epdliggt oGO N TS AgnEABRE 1T
Me- 2F- Phe) 207 208d the acquisition of chromatogram was camied out at 220 nm, using a PDA detector,
(ACtC)-V-(AG O - Astvie2F-Phe)-N e-1-1Q 1-1 or- A- (a- Me- 2, 6- F- Phe)
- (aMe- 2F- Phe) (A%’g,;’ Q’OL‘{’}K%:?? ‘:“EP VB o SF- Phe)- Nl e-11Q 1 far- A

{

b- (a- Me- 2, 6- F- Phdipcl( gcpyde 2@s tepgpd by electrospray ionisation mass spectrometry (ESI-

I(: Agﬁ Cg - \2/1 é\i b- E1QN9); Ml RN hyebloR -dr@cTvb Hoad rtigh MBadtutcRndRh §lecttahreldn2
- e . ‘ . . . "
(AC5C) - V- Ai b- B Q((EE-HA00 SADSIREIESN gl veas gied iy 4l 2palyspblnpogtive apfensative Aqmy
c- 2E- Phga) 211 electrospray mode, Full scan data was acquired over the mass range of quadrupole,
QJZ E: \FC;]QI) bész'@'(:c'\c{%éﬁ%bé Eﬁ7u-nﬁr}c:e'32:lﬁlli\cl}|rt.efrijﬂq1 aﬁt- ,]I%re-xg'?‘érign%ﬁt!&lel r%éazsflfgcl- r'rzlﬁleli:h]ﬁa)r -w(s%l-ﬂM
Ai b- V- Al b- El Q (a-k- 2itga FOPhdyNprg- Pl Qht- pelenlapid h mppoisgtopte, guqlecpliae ) wiigive

-2F-Plie) 21315 Quantification of the mass chromatogram was done using Analyst 1,4.1 sofiware.
Utilizing the synthetic methods described herein along with other commonly known

technigues and suitable variations thorcof, the fullowing novel short chain p'cptides
were prepared [Table 2 (i-xix)]. This list is indicative of the various gfoups of short
chain peptides, which can be prepared according to the preseat invention, and are
20 expected to-at least include obvious variations of these short chain peptides. However,
such disclosure should not be construed as limiting the scope of the invention in any
way. In Table 2 (i-xix}, novel short chain f}éptides of present invention are lsted along

with their corresponding Seq. 1. No.

25 Table 2 (i): List of short-chain peptidé; p'repa'rc'd

Seq. I Sequeuce‘nf short-chain peplides

No, , _ -

5 | Aib-V-Aib-EIQLMHQ-Har-AK-{c-Me-Phe)

g AibN-ATb-BIGL-Nie-HQ-Har-AK(a-Mo-Phe)

7 Aiwa-}\ilb-EIQL‘MHQ«I-lﬂr{aMchro)nl(w(cx“MwPh'e)
# ATV -ATb-EIQL-N lo-HQ-Hor-{oMe-Pro)-K-(ct-Me-Phe)
IE AibfvuAimElQLMHwa-lanA;b«Kw{qhmtaaphe) |

10 - Ail:_quAib—ElQL-N!gJiQ‘—P[a&Aib=K-{a~M¢:—[’he)' |
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(AC3C) - V-Ai b-E1Q - (a- Me-2, 64F-Phe)-N e-1-1Q 1-l ar-A-(a. Me-2, 6, , F, The)

- (aMe- 2F- Phe) 214

(AC30)-V-Aib-El Q (a-M-2,6-1?-Phe)-Netli @ 1larai b-(a-Me-2, 6-F-Phe)-(
aMe- 2F- Phe) 215 A

I b-V-(AC5C) - E1Q (ct - Me- 2, 6- E- Phe) - Nl e- HQ 11ar - A- 0. - Me- 2, 6- F- Pheko. -
Me-217-Plie) 16 A

iti-V-(ACS0) -E1Q (a-Mc-2,6-1,-Plic)-Nc-11Q 1-1.ar-Ai h-(a-M-2,6-12-P
he) - (aMe- 2F- Phe) 217 218 (AC$C)-V-(ACSC)-EL1Q (a-Ne-2,6-17-Phe)-Ni e-

1 OL larA -(a Vo2-6-E Phohmtoptfi s Phe) e -
(A%C)-?/t(ACSSﬂ ib(a- V(AL pesegen ‘bﬁ&W%‘r‘ MDD\ o 6 Ephe).

(a-Me-2F-Phe). 2192 (ACLC)-V-Aib-EIQLMHQ-Har-(Me-Pra)-K-(a-Me-Phe)

AC5C) - N. Ai b- E1Q}{a..Mp-2] 6- 17—
f(a'\/l?2 2F- Pl te) 2Q:é3(ACSC (Al ?’@%@jﬁ@?ﬂﬁ%ﬁvm e F- PITe)

, 6- F- Phe) - Nl e- FI yfiar-A b(Ac%c“ f@biim&m’hqm( amzmm;c) 221 Al

b- V- Ai b- E1Q (a- Nlle=.2E-PL i ¢) N VAL

F-Phe) A b-N-A §1E1Q (a] %s‘z‘bvp‘rf!s)ﬂ'% - ’ﬁbﬂﬂa{\%ﬂ? RV AL |

i:b;: é, a; I\/ﬁ"2 ? EQ Pg j?)_( 2; Aﬁ,&v.@AeJ&)JﬂlQm}l@Iiﬁr-{\mwmm)b ElQ(a Me- 2
- e)- e- 1- - L al.z -2 6-F--Phe) 224225

(AC3)- V- A b ] 310If o V. S REPHEACRD SId N H G To Ko )

i b-(a-Me-2,6. F- P”‘ﬁ (a ﬁcst -k (RE@@) [AQLMHQ Har-(cuMe-Pro)-K-(a-Me-Phe)

DV (ASE) - ElQia ACsC)V-(A R e T e e Doy K TS el o276

1:-Phe) 26
Ai b- V- (Ae5C) - E1Q gzg. \Yopwrd & (mv[\l(;g : HEltar-BARK NBAR, e Phe) - (a.
Me- 2, 6- 17- Phe) 227 (ACSC)-.V : ot ho-24 - Phet ik eHO~Har-A
M- 2, 6- F- Phe) 3] (ACSC)-V-Aib-EIQT.-Nle-11Q- Har-Ant»K at-ivie-
e o Fopmey BT = Wi R PREION B RR ToR APKRe (v 8) 2, 6- F- Phey

a- Me- 2, 6- F- Phe) i
(ACSC) - V- Ai b- E1IQ| @34. 4e- 2RitPHéy N4 D 1R- “AF“OH’ KM . phe) - (cc-

Me2, 6- F- Phe) 230.133 ATb-V-Ab-BIQ-(c-Me-2F-Phe) Nie-HQ-Har-AK-(a-Mc-Phe)
125 ATorU-ATb-BiG)-(a-Me-2-Phe)-Nle-HQ-Har-{oMe-Pro) K-(ac e Pho)
26 | Aib-V-Aib-EIQ- (wMe -2F- Phe)uNlc:-HQ ~Har-Aib-K- LT Ma~le)
27 (ACAC)-V-Aib-EIQ-{0-Me-2F-Phe)-Nie-HQ-Har- AK-{0-Me-Phe) ]
28 (AGC)-V-ATb-EIQ-{o-Mc-2F-Phe)-Nie-HQ-Har(aMe-Pro)-K- (o-MePhe) |
(29 (ACIC)-V-Ab-EIQ- (e Me-25-Phe)-Nie-HQ-Har-Aib-K-(c-Me-Phe)
0 TAD-VA{ACC)FIO-(o-Me-2B-Phe)-Nie-HQ-Flar-AK-(ct-Me-Phe)
] A!h V-{ AC5C)-E1Q-{a-Me-2F-Phe)-Nle-1Q- Har—(qMa“Pro) -K-{a- Mc Phe)
377 | AB-VAACSC)-EIQ-(a-Me-2F-Phe)-Nie-HQ- “Fiar-Aib-K-(o-Me-Phe)
a3 | (ACC)-V-(AC,C)-BIQ-(o-Me-2F-Phe)- “Ni¢-HQ- “Har-AK- Ao-Me-Phe)
34 (ACSC)-V-AACC)- EIQ- (o-Me-2F- Phe)«Nlc HQ*Har-(uMemPro) K- (m-Mf:w
‘ Phe)
s TTACSC)-V-AACSC-EIQ- (@-Me-IF —Phe) “Nle-HQ-Har-Aib-K- (cxqu.:-Phe) WJ

'I"‘able 2 (u} List of short-elmin peptidas preparesd
' Seq. 1D. Seqnenm ofshnrt—chain peptides

'| No. L | o
36 | - .Ail'}l"u\r'uAib'wEIQﬁ(.a~M:—2,5aFuPha)~NleaHQ—[~[§r~AK~(a~M¢fPhe) “
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(AC5e) - V- Ai b-131Q (a- Me- 2F- Phe) - Nl e41Q-f | ar - Ai b4a- Me- 2, 6- F- Phe) - (aMe-

2, 644The)

231 A

b-V-Aib-111Q (a-Me-2,6-E-Re)-N e-ip-Fiar-A-@M e-2, 64-7- Phe) - (a- Me24-
F- Phe) 232 Al b-V-Ai b-E1Q (a- Me-2, 6-F-Phe)-N e-14Q Har - A

b-(a-Me4.2,6-F-Pite)-(aMe-

(AC3C) - V- Ai b- 11Q

(c-Me-2,

(aMe- 2. 6- F- Phe) 234

( AC3C) - V- Ai b- ELQD- | vi e- 2, 6. F. Pbe) - Nl e- 1- 1Q 11ar - Al b- (a- Me- 2, 6- F- Pbe) -

(aMe- 2, 6- 1- 7- Phe)
11Q 11nr-A—(a- Me-

b- V- (ACse) - E1Q (¢
e., 11Q. Har - Ai b- (..
(AC50) - V- (AC5C) -

i Q4-iar-A-(a- Me- 3
(ACs(7)- V- (ACSC) A

2, 6-F-Phe) , 233
6- F- PheyNl e-11Q 1-| ar- A-(a-tvl e-2, 6-17- Phe) -

3235 A ba¥- 'IIA@%C&)@% X @:Fl-\ﬁm)?bd@'fﬁz RRIMBLAS-K(a-Me-Phe) |

2_6-E-Phe ) -2 6- - Phe)..236

88t vi e- pABAY BT IQa-Me-2,6-F-Phe)-Nle- HQ “Har-Aib-K -(at-Me-Phe)

?9(;" '}/;CI-\ -m‘t‘;&:) vPA:b @1 tcamcié@ P RENTRE Hars K (o -Mo-Phe)
== @C;C‘t &m%l gfiﬁMpE,pﬁeyhe) Ng:ng Har (mM¢~Fro) -K-{¢:-Me-Phe)

Phe) - (a- Me- 2, G-E-Phe)

(ACSC) - V- Ai b- E1Q

¢a- Me- 2

aMe- 2, 6- F- Pi ke) 2
(ACSC) - N- Al b- E1Ql(

e)-(a Me-2, 6-F-Phd4 Tab

4y
(a-Nde-

éle“ (Mesﬂ) }:EQ @M@Qéﬂ* Qﬁbﬂhd&ﬁﬂrﬂ*lbé‘bh ueﬁhE)

prepared Seq.|D.

N, Seq
Ne- 2F- P

‘?ﬁlé\ﬁ DT aBR F{%‘ﬁﬁﬁ%ﬁ % ﬁﬁ{(ﬁ_ﬁan%@ew ),

Ai b- V- Ai b- E1Q ( 0-
Ai b- V- At b- E1Q ( a
243
( AC3C) - V- Ai b- E1Q)

Re- 2F- P

HALs®I- éi&@qﬂffh(wbﬂpﬁyéﬁl“vQI@M

E- F’)hp\-141¢= 1- 1()11ar-A-Ar(1(N()?\ (a-Me-21:- - Ph

-1-1
BAIQf F@t—(ﬂ%ﬂiﬁﬂ)iﬁ'[veb’le-

e) 244

5‘”? M% i (AC5C)-VLACSC)EIQ-(a-Me-2,6-F- Phr:)lewl{Q ‘Har-Aib-KAa-Me-Phc)
|4 (ACKO)-VHAGCYEIQ (a-Me-3,6-F-Phe)-Nie-TH-(Abu(CRNj)- Har-AK-{o-Me-
Phe)
49 (ACsC)-V-AIb-EIQ-{a-Mc-2,6-F-Phe)-Nic-HQ-Har-AK-(a-Me-Phe) |
50 T HACSC)-V-Alb-EIQ(a-Me-2, ﬁ“F-Pht:)-Nlﬁ-HQ-Hal‘-((lMﬁ-Pl‘ﬂ)-K-(ﬂ-Mﬂ-Fhe)
51 (ACsC)- V~Atb-EIQ—(m ~Me-2,6-F-Phe)-Nle-HQ-Har-Aib-KAo-Me-Phe)
58 [ (ACLC)-V-(ACKC)-EIQ-(a-Me-2,6-F-Phe)- M-HQ-Har-AK {a-Me-Phe)
53 T (AC:C)-VAACC) EIQ-(o-Me-2,6-F-Phe) M-HQ-Har-{oiMe Pro) K (a-Me.
Phe) | I |
(AC5C)“V“-(ACsc)*EIQ—(WMc:mZ,&F»*Pilﬁ)nM*E“lQ«[‘{ar»AibaK-(awMamPhe)

4

‘ “Table 2 (m) Lls( of ﬁhortwcham pepudes prepared

Seq- Ik No. quuenm: of shorH‘.hmn peptides .

53 | Aib-V-Aib-EIQ- (u-Mc~2F~Phe:)»Nlc~HQ~Har-AK (at-Me-2F- Pho)

% T, Aib-V-ATb-EIQ-(¢-Me-2F-Phe)- Nle-HQ-Har- -(aMe-Pro)-K-{a-Me-2F-Phe)
57 Alib- VCATb-EIQ-(a-Me-25-Phe)-Nie-HO- Har-Aib-K-(a-Me-2F-Phe)

38 [ (ACSC)-V-Aib-EiQ-(a-Me-2F-Phe)-Nle-HQ-Har-AK-(o-Me-2F-Phe)

59 | (ACC)-V-AB-EIO-(o Mo-2F-Fe) Nie G- Har-(aMe-Pro) K-{a-Mc-2F-
e Pha)

@

{ACgL)wV-AlwaIQ (u-Me—ZF Phe)-Nlc: HQ Har-Anb«Kw(o:aMch[" Phe)
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(AC30) - V- Ai b- E1Q (a- Me- 2F- PheyN 1e-11Q-fl at-A
I b- Arg(NQ2) - (ci al e- 2EPhe) 245
Al b- V- (AC5C) - E1Q (a4Me- 2F- Phe) 44l e- 1- 1Q 1-| ar - A- Ar g( NO2) - (cx4f e- 2F- Ph

e) 246

Ai b- V- (ACse) - E1Q (a- Me- 21"- - PheW e- HQ 1-1 ar- Ai b- Arg(1102)-(a-i vi e-2Fh

e) 247

2PPhe) 248

(ACSC) - V- (ACSC) - 1AQ-t-a-Me

he) 249
(AC$CO) - V- Ai b- E1Q
250 (AC3CQ) - V-Ai h-

4-1Q 114r - Ai b- Ar d(NOR) - (a-{N
Ai h- V- Ai b- E1Q (C

Al h- V- Al b- E1Q- (cgfe=26-

he) 253

(AC3C) - V- Ai b- 131

FPhe) 254

(AC3C) - V- Ai b- E1Q).

he) 255

Ai h. V.. (ACsC) 4: 1¢

[' he) 256

Al b- V- (AC5C) - E1.
217- Pho) 257 (A
| @ Har. A. . Arg(NQ
(AC5C) - V- (AC, O) -

(AC50) - V- (ACS0) -Fi Q (a- |ve 2F-Phe)-N e-1(Q Har-A-Arg(NQ2) - (a-tvl;

T bﬂlamlfﬁ?CSé)ll FelQ (ov.m 2Hra Phe)«Nl%nI_% Q\ﬁ%}(ah zl\léef%f)
6a- hi e- 2H-Abe) ANE-HidQxHad-ZPEA) BR HRE Hal@vider & e -RARE 57 -
E14x- Me- %,}\)Phe -N e

& 2FPhe) 251

Shk- 2, 6- 1

MEW@()ACB@)G&I%HM Emﬁﬁrgl@lm Aac- MR-k HB2) -PRY

(AE 58) d-"Aisé) ig (awﬁ;Z WWF*A (ﬂ—Mc-BF Phe) ]

D68 a- Vi e-
(a-N e-2,

ZAG;CErVRhE‘Z}(.Ml%(hlr@:-kFﬁfﬁﬁNl‘é«lﬁD-@Mﬁ-uﬁr@«ﬂ@xn@k-
6" F-Bhe) - Nl e- HQ- 11ar - Ai b- Ar g(NR) - (a- Me. 2FP

66

(ACSC}V-(ACSC)-EIQ-(cMe- ZF Pha::) Nle-HQ-Har-Aib-K- (a M- 25 -Phe)

(£C5C) 333%8% Plie Nla ~HE3- ﬁdgr-AK ;(a'l{d -2F- Phce)

68 (a- Me-
C5C) - V- (AC
) - (.a- Me2F-

’(rﬁCJE—)WhG)«END-@a Mﬁ@lﬂm}hﬂcﬂ@iﬁf@ﬂw (@NYE2F.
_,§

-2,6-F-Phe)-N e4

-E1Q (t x-
e) 258

l@lQ(a M

b (A 6)-F- A E) Q- Mrmm-m@me HQ- e VIAK -(ar-Me-2F-Phe)

rg(N2) - (a- Me2F-
(AC5C) - V. Ai b- El Q
260 (AC5Q V- Ai b-

w:) 259
L (a- Me- 2,

HIQ(aI\/E

52 Gy ER -2 - P e RS R KBt d o Msrey

Phe- F- Phe) - N | e

4-1Q Har - Ai b- ArejNg2

= (M
Me- 2F- Phe

AR ARSI MO o T eI O AR Vet

Ai hN- Ai h- E1Q (-

7 Aib-V-Aib-EIQ:(a-Me-2,6-F-Phe)-Nie-HQ-Har-(ocMe-Pro)-K-(c-Me-2 £~
Phe)
73 Alb-V-Aib-EJQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-A ib-K {o-Me-2F-Phe)
4 (AC3C)-V-Ab-EIQ-(a-Me-2.6-F-Phe)- Nm-H'b Har-AK -(o-Me-2F-Phe)
75 (AC;C) -V-Aib-E1Q-(a-Me-2,6-F-Phe)- NleuI{Q -Har-{aMe- Pro) K- (a -Me-
2F-Phe)
76 (AC3C)~V Aib- EIQ (auMedZ 6-F-Phe)- N!cwHQ Har-mb ~K-(o-Me-2F- Phe)
771 | Aib-V-(ACC)-BIQ-{a-Ma-2,6-F-Phe}-Nie-HQ- Har. AK-(0-Me-2F -Phe)
78 Aib-VA(ACSC)-BIQ-(0-Mé-2,6-F-Phe)-Nie-HO-Har{aMe-Pro)-K-(oa-Me-
| 2F-Phe) T |
7 T AV- (ACC)-H1Q~(a-Me-2,5-F-Phe). Nle~l~lQ~Har—A:b~K-(a “Mo-2F-Phe)
80 T (ACSCIVAACC)EIQ- -(a-Me-2,6-F-Phe)-Nie-HQ-Har-AK-(a-Me-2F-Phe)
81 (ACSC)V-(ACSC)- FIQ (a-Me-2,6-F-Phe)-Nle- HQ—Har»(aMe«Pm) KAa-
| Me-2F-Phe) |
87 (ACsC)*V (ACSC)- }“:.[Q (u ez 64*»th:) Nie- HQwﬂar-Alb K-(orMe-2F-

P‘he)

L



6
e) 263

Ai b-V-Ai b-ii1Q (a-Me-2F-Phe)-N e-HQ 4-far-A b-Arg(N®R) - (a- Me- 2, 6-F-Ph

(AC3C) - V- Ai b- ELQ (a- Me. 2P- Phe) - Nl e- 1- 1Q Har - A- Ar g( NO4- ( a- Me- 2, 6- PPhe)

264 .

(AC3C) - V- Al b- E1Q (a- Me- 2F- Phe) - Nl e- HQ Har - Al b- Ar g( NO2) - (a- Me- 2, 6- FMO)
265 Aib. V. (ACSC) -EL1Q (a. Me- 2F-Phe)-Nl e-1-1Q Har- A- Arg(NQ2) - (a-M 6-F.
Pith) 266 A b-V-(AC5C)-EN-(a-Me-2F-Phe)-Ne-11Q1 lar-A -

i b- Ar g( NO2) - (a- NI &

T (o N DPBRBY T B A A Oy Tt e Mgl T

(AC5C) - V- (ACSC0) -
F- Phe) 268 (AC50)
l e-1-1Q 1-1lar-Al b
i b- E1Q- (a- Me- 2F. H
(ACSC) - V- A

8- (ACSC) |
- Arg(NQ2)
tle)-Ne-f-1

B eAMRERPa- AR 4 Mhe)-Nie-HQ-Har-(aMe-Pro)-K-{a-Me- |
(AalE2, 6-F- M) 269 , (ACSQ)-V-A |
Iar A Ara(NO2) - (a- Me- 2, 6- FPhe) 270

(ACsC)-V-Aib- EIQ-(c-Me2,6-F-Fhe)- Nle-HQ- [lar-Alb K-(ox-Me-2F -Phe)

I b- E1Q (a- Me-21: -
Al b- V- Ai b- E1Q ( a-

272
Ai b- V- Ai b- E1Q ( a
Phe) 273 274

BHe)
Me-

N

, 6-
W2 6-F -

ah
F-
2F-Phe)

O R R e i www-
PABNV-lcs ol e 78 Prmty it fard Ky

(AG C) - V- Ai b- EN-
e
()Acsq-v-Ai b- ER)

- F-Phe) 275 276

88 \e- 2, 6-

P‘-\iPWe()”\CNF)e‘EIH@Nw&E—APN)Q{IN(E}HM&M{%}&m(ERhm

2F-Phe)
-E-Phe) - Nl e-11Q 1] .ar-Ai b- Arq(NCJZ) (a-Me-2. 6

AID-V~(AC(C)-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-Aib-K-(a-Me-2F-Phe)

i b- V- (AC5C) - E1Q
Phe)
Al b- V- (Aese)-E1

A NE- 2B F- P B

Toble piivy ‘é*‘ﬁfﬁbhﬁfhwecn%mrmﬂrw b- Ar g( NCR) - (a- Me- 2, 6-

Nrem 11O Erar=AArgt N —fa=-Me=26-—F—-

1: - Phe)

Seq.

138

Sequence of short-chaiu peptlde& '

%

No.

Aib-V-Aib-EIQ~(ct-Me -2F-Pie)-Nle-HQ-Har-AK-(o-Me-2,6-F -Phe)

91

AibaV-Aib'«EIQ—{m~M¢~2F~Phe)'—Nle-f-{Q—I--Iar—(aMé-Pro}~K~(a~Me~2‘6;f* -Phe)

92

_Aib-V-«Aii;:ElQu(&—M&-ZF-Php)—Niej—HQuHapAib~K-(q-Me~2,6uF+Ph¢;3F

93

[ (ACK)-V-Aib-EIQ-(o-Me-2F-Phe) Nie-HQ-Har-AK-{or-Me-2,6-F-Phe)

9

{ACC)-V-Aib-EIQ-(cz-Me-2F-Phe)-N le-HQ-Har-{cxMe-Pro)-K-(c-Me-2,6-F-
Phe)

95

(AC;(":) V-Aib- Erb (a -Me-2F-Phe)-Nle- HQ i:fan ib-K (ot M?:"lb 6-F-Phe)

|96

97

. Phc)

Aiwa (ACsC) EIQ (unMe 2}' Phe}NleJ 1Q-Har- (O'.Me Pra)-K-(u- Me 2,6-F-

198

Aib-¥Y- (AC‘s(“) EIQ (a Me~2F-Phc,) Nie~l Q) Har-Aib-K- (a-Me- 2 6-F-Phe)

REL

109

(ACsC)+V~(A(35C) E[Q-{a-Me-ZF-Phe) Nle HQ-Har{cxMt.-Pro} K*(C):*Mﬁ-l 6
uPhe)

1

01

(ACKC)-V- CACE) HQ*(cvaﬁ 2F Phe)-Nle-HQ- Fiar Aib -KA{ct-Ma-2, 6F -Phe)

02

(ACSE)-V-Aib-EIQ-(a-Me-3F-Phe) -Nie-HO- Har-AK-(a-Me2,6-F-Fi)

¥

03

(ACSC)-V-Aib-EIQ-(a-Me-2F-Pho)-Nle-HQ-Har-(ecMe-Pro) - K-(o-Mo-2,6.F-

I



(AC5C) - V- (ACSCO)-E1Q (c-Me-2,6-F-1the)-N e-1-1Q I |l ar- A- Arg(NQ2) - (a- k4de
2,64-ithe) 278 (AC5C)- V- (AC$C) - ELQ (a-c-2,6-F-Phe)-141c-1-1Q 1

| arai b- Arg(NQ2) - (a-Me- 2,6-E-Plte) 279 280

(Aese) - V- A b-E1Q (a- Me-2, 6-F-Phe)-N e-11Q Fl ar- A- Arg(NQ2) - (a. Me. 2, 64.

t he)

(AC5C) - V- Ai b-E1Q (a-Me-2,6-F-Plie)-Ne-1-1Q Har- A b- AreNO2) - (a- Me-2, 6

- F-Phe)

Ai b- V- Ai b- E1Q (a-
Ai b- V- Ai b- E10- ( a-
( AC5C) - V- Al b4E1Q-
( AC5C) - V- Ai b- E1Q-
Ai b..V-Ai b-E1Q (4-
Ai b- V- Ai b- E1Q (aftvl e- 2,
(AC5C) - V- Al b- E1Q)

238 289

Ai b- V- Ai b- E1Q ( a
Ai b- V- Ai b- E1Q ( a
(ACSC) - V- Al bAE1QH 8- Me—2

Table 2 (iXx):

L| st of short-eh:do peptides prepared Seq.. 0
No. Sequence of short- chal n peptldes 281

G-t—{-a-Me—2F—Phe) 282283 ...

Ne=11tQ-Ont--A

LNZEEI%P -NIeHQOmAlbOE(aM:ZFPIlc)
(84 MVe- 2 ‘Q’Msﬁ RY =ANp-&1Q-(of e QF RBANTE-HO ldar MEb-B 1 G -NPB R - FABE)
R R i SR ier
:)E'EhPhc) N e- HQ Om Ai b-Gi t. (a- Me- 2F- Phe) 287 .
(o6 N &~ PARA7 RIS N7 $ R il S B by
AR 2F- Ph@y-‘rk&@dd@ (@ Me-D6-EiPhe) e -HEHE ((GMP-PRD K)-(c2BIB-2,6-F-
Me- 2F-efppg) - Nl e41 Q- Om Ai b-Ci t - (a- Me- 2, 6- 17- Phe) 291
Fﬁ&%e lb%_fg%iﬁél F. %ﬁ&]&lc»ﬁ%— nhﬁ Alg Kgi(ufMi lz lﬁlFelzh
) '3)
109, I {ACIC)-V-Ab-EIQ-(0-Mo-2.6-F-Phe)- Nlo-HQ-Har- AK -(o-Me-2,6-F-Pho)
110 (ACSC)-V-AID-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ- Har-(aMe-Pro)-K-(a-Me-.6-
. F-Phe) ‘
111 (AC;C) V-Aib-EIQ-(ar- e 2,6-F-Phe)-Nle-HQ-Har-Aib-K{a-Me-2,6-F-Phe)
”‘"1”1‘2 | AIb-VA(AC;C)-EIQ-(a-Me- 2,_(J~l~—PI\&)»Nla-HQ~Har~AK-(oc—Mc—2,ﬁ-hPhﬂ)
113 Aib-V-(ACC)-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-(aMe-Pro)-K-{a-Me-2,6-
. }' -Phe) ‘
114 AB-VAACSC)- -EIQ-{a- M:: 2,6-F- Fhe) Nie-HQ-Har-Aib-K-{x-Me-2,6-F-Fhe) |
1115 (AC;;(_.)»V*(ACﬁC?)«E,EQu{cxaMemz,ﬁnEPhe:)lea-HQ—l-larwAK.w((zn-MmZ,G—F—Pht) 3y
116 (ACSC)-V~(AE_¢C}-EIQ~(Q«M&-2,6~FmPhﬂ)-Nla-[-[Ql-llar—(c;tMe-Prr;»)-{{~(a~Me~
2,6-F-Phe) ‘
17 (AC;C) V- (AC;C) EIQ- [u Me-2,6-F-Phe)-Nlg- HQ -Har-Aib-K-{a-Me-2,6-F-
Phc) '
118 [ (ACsO)-v- Axb-LIQ “(a-Me-2,6-F- [’hc) Nie-HQ- -Har- AK~(a-Me-2,6-F-Phe)
(e [AS,C)VAb-ElO-(a- Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K{a-Me-2, 6-
[ F-the)
120 | (ACC)V- Anb-E!Q (cr.wMe-i 6-F- Phe) Nle- HQ Har- s K{cx Me-2,6-F-Phe) y

Table 2 (v): List of short-chain peptides prepared

Seq. XD | Sequence of short-chaia peptides

{ No. 1 oL
121 Aith-AibuE[Q*(vaMG-ZF-PIIE)~NIE_:'[-IQ-HM-A-Cib{}x-Mﬂ-ZF-Ph&‘-)
122 T

| Aib-V-Aib-EIQ-(c.-Me-2F-Phe)Nie-HQ-Har-Aib-Cit-(o-Mc-2F -Phe)

33




292

(AC5C) - V- Ai b- ELQ (a- Mc- 2F- Phe) - Nl e- HQ Or t i - Ai b- CL- (a- Me- 2, 6- F- Phe)

293

Ai b-V-Ai b-EK. )-(a-M-2,6-F-Phe)-Ne-1.1Q On-A-Ct-(a-M-2, 6-F-Phe)

294 A

i b- V- Al b- E1Q (a- Me- 2, 6- 1- Pl i €) - Nl e- HQ Or n- Ai b- Gi t - (a- Me- 2, 6- F- Phe)

295 296

( AC5C) - V- Ai b- E1Q

(AC5C) - V- Ai b-1i |
) 297 Aib.V-Ai b-

Ai b- V- Ai b- ELQ ( af

( AC5C) - V- Ai b- E1Q
( AC3€) - V- Ai b- El G

301 A b-V-Ai b-E1

302 A
i b- V- Al b- EN- (4) .

(AC5C) - V- Al b- E1
( AC$C) - V- Al b- 19,
305 Ai b- V- Ai b- El
306 Ai b-V-Al b. E]

307 (AC$C)- V- Ai b-

308 (AC5C) N- Ai b-

(a-Me-2,6-F-Pbc)4Jle-HQ O n-A-Cit-(cc-M-2, 6-F-Phe)
O-f-a—Mo~2. 6-F-Pbe)-N.e n-Aib-Cit-(a-M-2 _64.Phe
S o (RGO e et Rl Tl Poog
21 R NS S el B RR I T 387
| 12~ Vo] 28 PO T RrEOHMer Y Phal BleAlq-Hore ACigdo s pipiy)
Q26 a- Mo AV EAC G g1 Me= TN A Ra (Ao e @mER E-Ble)
LE- 2, 6- ﬁ*‘b&é)"ﬂ%‘ﬁiﬂ@ﬁdw%i’w Dle(HQ-Hyy-4- C’zliﬂqa‘déyf -Bg3
H(za-M_e- AR sg‘ﬁ Wﬂﬁqw - PN lﬁ@l#é(.e?m"nr’&?ﬂdc? ﬂs.e)
32 a- Me] EFEPH¥)ARER: myz@FiPh;mmem HarMe LRt (8-Mer2 i be)
N T S e e W e TS sev - S
B3 (a- (B ibDEARNBY-to-ide-RIO-FeRta) - Hor- 4 &ty - M¢ -BE-PhePhe)
132 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phey-Nie-HQ-Har-Aib-Cit-(a-Me-2F-Phe)
133 (AC3C)-V-Aib-EIQ~(x-Me-2,6-F-Phe) -Nie-HQ-Har-A-Cit-(ct-Ms-2F-Phe)
134 (AC3C)-V-Aib-EIQ-{ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(a-Me-2F-Phe) |
135 Aib-V-(AC:C)-BIQ-{0-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2F-Phe)
136 Aib-V-(ACsC)-EIQ-(a-Me-2,6-F-Phe)- i HQ-Har- Aib-Cit-(c-Me-2F-Phe)
137 | (AC5C)-V-(ACC)- EIQ-(c-Me~2,6-F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2F- mu,)
138 (AC5C)-V-{AC;C)-BLO- {oe-Me-2,6- F&Phe) ‘Nle-HQ-Har-Aib-Cit-(a-Me-2F-
Phe)
139 (AC:C)-V- Aib—EfQ ~(o-Me~2,6-F-Phe)-Nle-HQ-Har-A-Cit-(a-Me-2F-Phe)
140 (ACSC)-V-Aib-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ -Har-Aib-Cit-(x-Ms-2F-Phe)
| 141 Aib-V-Aib-EiQ-{o-Me-2F-Phe)- Nle-HQ-Har-A- Cit-{c1-Me-2,6-F-Phe)
142 Aibfv-mb-mqu(a-Meszuphe)-N:e-nQ-marwAibciu(mMemz,6—Fx?fii?j“”""m“”‘"'
143 (ACSC)V-ATb-EIQ-{oMe-2F-Phe) Nie- HQ-Har-A-Cit-(oe-Me-2.6-F-Phe) |
144 [(AGC)V-AIb-EQ-o- -Me-2F_Phey Nle-HQ-Hat-Aib-Cit-(o-Me-2,6-F-Phe)
145 TABV-(ACO)- B1Q~(c-Me-2F-Phe)-Nic-HQ- “HarA-Cit-(ct-Me-2,6-F-Phe)
146 ] ATb-V- «(ACSC)-EIQ-(a-Me-2F-Phe)-NIe-HQ-Har-Alb-Cit(aMe-2,6- ‘F-Phe)
147 (AT:C)-V- (ACSC)EIQ- (a Me-2E- th.)-Nle-HQ-l{ar- -Cit-{c--Me-2,6-F-Phe)
148 (ACsC)-V-{AC5C)-EIQ{a-Me-2F-Phe)-Nie-HO)-Har- Alh-(‘ﬁ“(mMe«Z 6-F-
{Phe)
149 [(ACO)-V-Aib- ElQ—(or. MemZF«Pha) Nic:J—[Q Far-A-Cit{a-Me-2,6-F- -Phe).
156 (Acsct)-v-mh-slq “(eMe-2F-Phe)- Nle«HQ-Har—Aibﬂlt{aaMe-z 6-F-Phe)
TR 'A.b-xfiK'i”Eff Qo Me-2,6-F-Phe)- Nle~HQ Har-ACit-{a-Mo-2,6- F»Pha)

34



309 A ib-V-A ib-E1Q (a-Me-2,6 -12-13110-N | e- HQ Om A- A
i b- (a- Me-. 2, 6- F- Phe) 310 A 03-V-A

i b-E1Q (a-Me-2, 6-F-Plie)-N e-11Q43m A i b- Ai b4x-1vl e- 2, 6- F- Phe) 311
(AC5C) - V- Ai b- Ef Q (a- Me- 2, 6- F- Phe) 411e- 1- 1Q Orti - A- Ai b- (a. Me- 2, 6- 1=- Ph

e) 312 (AC5C)-V-Ai b-EQ (a-

i b- Ai b- (a- MC-2, 6

“F- M

Me- 2, 6- E-Phe)-N e-F1Q O n-A
) 313 A

i b- V- Al b- ELQ (a- Me- 2F- Phe) - Nl e- 11Q O n- A- (a- Me- 2, 6- F- Phe) - (a- Me- 2F-

Phe) 314

A b- V- Al b- E1() - (@=dvlc=2E-Phe) - NL

2F- Phe) 315

£52

e-11Q.0mn Al b- (a- Me#2, 6- F- Phe) - (a- Me-
Aib-V-Aib-EIQ-(a-Me-2,6-F -Phe)-Nle- HQ l{ar-Alb Cit- (u—Ma—Z 6- F l’he)

(AC5C) - V- Al b- E1QF
w 2F-Phe) 316 (
| e41Q Orn- Al b-(
Al b- V- Ai b- ElQ(a
217-Phe) 318 Ai b
Phc) - Ni c- HQ O n-
(AC50C) - V- Ai b- PAQT

D

(5§c Ve

TRy

- 4 b_
LA AE

Aih- (a- |
) i@~ VE=

'

TR RN R S RS R e a B e S

1Q (a
____ EBFE @half-ﬁleaﬂg F'l:arwA & km i.Phe) CTVOR

(ﬁ,leygAgjc)@@mwz 6-RABh QNI IPHE)HAB- A9 -Cit-(o-Me-2,6-F-Phe) |

Phe)

158

T (ACSC)VAACC)BIQ-(a-Mo- 6 F- Phe)-Nle-HQ-Har-Aib-Cit-(cr-Ms-2,6-F-

Phe)

159

(Acm' V-AibaEfQ {a-Me26-F- Fhe) meMQ Har-A- Cixu(mMe 76-E- Phe)

160

Table 2 {vi):

List of short-chain peptides prepared

Seq. TD.

Nao.

Sequence of short-chain peptides

161

Aib-V-Aib-EIQ-(¢t-Me-2F-Phe)-Nle- HQ-[”IEII'I—A -Aib-(ox-Me-2F-Phe)

162

Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Aib-(a-Me-2F-Phe)

(AC5C)-V-Aib-EIQ-(cx-Me-2F-Phe)-Nle-HQ-Har-A-Aib-(a-Me-2F-Phe)

(AC3C)-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-Aib-Aib-(u-Mc-2F-Phe)

Axh Ve (AL5C}-E[Q -{a-Me-2F ~Ph¢) Nle-HQ-Har-A-Aib-{a-Me-2F-Phe)

‘ Aib-V-(ACSC}WElQ-Eﬂ-Mﬂ-ZF«PhG)—N[c-l‘[QJ-"IabAib»Aib-(a-Mc-2F-Phe)

'(N:SC) V-(AC5C)-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-A-Aib-{a-Me-2F- -Phe)

(ACSC)-V-(ACCY-EIQ-(ax- “Me-2F-Phe)-Nie-HQ-Har-A b Atb-(o-Mo-2F-Fhe)

(ACSC)-V-Aib-EIQ-(or -Me-2F-Phe)-Nie-HQ-Har-A-Ab-(a-Me-2F-Phe)

(ACSC)-V-Alb-EIQ-(or-Mo-2F Phe)-Nle-HQ-Har-Ab-Afb-{w-Meo-2F-Phe)

Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-A-Aib-(ct-Me-2E-Phe)

Aib-V-Aib-EIQ-{0-Me-2,6-E-Phie)-Nie-HQ- Har-Aib-Aib-(o Me 2F-Phe)

(AC:;C)NfAib-EIQ~(uL-Me-2,6+F-f_’h¢:)-NIe-[v{QJ{ar'w;kr-Aih-(a-Me»?.F-Phe)

| (Ac::,(:)-vaib‘rE[Q{q;'Méaz,67F~Ph¢)-Nle~‘[—1Q-uarnAitp-A.ibn(mMeazlaphe) T

Aib-‘Yf(A‘CsC)-E.IQ-.(umlMefZ,GwFaPhﬁ)-NIe:-HQ~HarwA~A.ib-(u-Mc-2F-Phc)

‘Ai“ﬁ-'%(ACsC:)—ElQl-‘(mMgQ,&F»Phb}_—Nle:‘nHQa[llmuAibnAibv(a-Me-zF-Pha)"
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Me- 2 F- Phe) 320 ,

(ACX) - V-A i b-12, 19- (a- Me- 2, 6- F- Phe) - N | e- HQ- Om A
i1)-(a-Me-2, 6-F-P110)- (aMe- 2F-Plie). 321

Ai b- V- Ai b- E1Q- (a- Me- 2F- Phe) - Nl e- 11Q Or n- A- (a- Me- 2, 6- F- Pbe) - (a- Nl e- 2, 6
- F-Plie) 322 Aib-V-Aill-EL1Q (a- Me- 2F- Phe)- Nl e- 1- 1Q Om A

i b- (a. Me. . 2, 6- F- Pho) - (a- Me- 2, 6- F- Phe) 323

2, 6-F-Phe) 24 (AC50)-Va

(AC5C) - V- Ai b- ELQ (a- Me- 2F- Phe) - 1, 11e- HQ- Or nAda- Me- 2, 6- F- I t he) - (a- 1146
|

i b- E1Q (a- Me- 217- . Phe) - Nl e- HQ O n- Ai b- (a. Me. 2, 6- F- Phe) - (a-

Ve
Ai b- V- Ai b- E1Q (a #E- 2, 6-
2,6-F-Phe) 26 [1s

Ai b- V- Ai b- E1Q (a{ Me- 2, 6-
Me-2, 6-1 - Phe) 327
(ACSC) - V- Ai b- ELQ| (B VB~ 2
C-2, 6- F- Phe) 328}-+£ACH

i b- (a- Me- 2, 6- F- PLI®) -

-2, 6-F-

Phe) 325w

{!‘rﬁs%‘;’i*ﬁfﬁ@ﬂ@iwaﬂ S(EE NG N O Frdyo- (DGR E-Phe)

(AL:,C) V{ACsC v-Me-2, 6 F Phe)-Nie-H HarvAtb Alb a-Me-21-
= Pgle - { (S P\/b { a-

@rd:cﬂlayﬂ\m} @A@e@ﬁlﬁ%{e)ﬂ:ﬂlﬂiqﬂﬂar& AR e} F-ba)

A i.h l:’lﬂ/a Ne

ah E(Ag‘s%)zﬂéaﬁ FiQ{ogher2. Z e e G T A A D@ Me2F- Phe)

Aib-V-Aib- E:.IQ (0i-Me-2F-Phe)-Nle-HQ-Hat-A-Aib- (m-Mu-Z 6-F- Phe}

182 Alb-V-Aib-ETQ-(ct-Mio-2F-Phe)-Nle-HQ-Har-Alb-Afb-(a-Me-2,6-F-Phe)
183 (ACC)-V-Aib-EIQ-{t--Me-2F-Phe)-Nle-HQ-Har-A-Aib-(a-Mé-2,6-F-Phe) |
184 (AC;C)-V-Aib-EIQ-{ar-Me-2F-Phe)-Nie-HQ-Har-Ab-Aib-(c-Me-2,6-F-Phe)
185 Aib-V(AC;C)-EIQ«(a-Me-2F-Phe)-Nle-HQ-Har-A-Aib-(ci-Me-2,6-F-Phe)
186 A VAACC)-EIQ-(or-Me-2F-Phe)-Nie-H()-Har- Al ib-{o-tie-2,6-F-Phe)
187 (ACSC)-V-{ACSC)-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-A-Aib-(o-Me-2,6-F-Phe)
188 (AC;C)-VAACsC)-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-Aib- Alb—(cx “Me-2,6-F-
Phe)
189 (AC5C)-Y-Aib- F[Qa(a “Ma-2F- Plle) Nie-HQ-Har-A-Aib-(a-Me-2,6-F-Phe)
190 T(ACSC) V-Aib- EIQ-{cx-Me-2F-Phe) Nie-HQ-Har-Afb-Aib (o Me-2.6-F-Phe)
7. Aib-V-AIb-EIQ-(rx-Me-2,6-F 'Pm;) NI-HO-Har-A-Aib(o-Me-2,6-F-Phe)
192 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-{a-Me-2,6-F-Phe)
193 (ACsC)-V-Aib-EIQ-{ct-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-{a-Me-2,6-F-Phe)
194 | (AC;C)-V-Aib-EIQ-(a-Me-2,6- F-Phe)-Nie-HQ-Har-Aib-Aib-(ct-Me-2, 6-F-
Phe) -
195 AlbfV-(A('lsC)-ElQ-(m‘—M&E‘,é#F‘Phe)dNle—HQJinraAﬂ}xih—(a»Me~2,6~F~Ph:ém)m'
196 Aib-V-(ACsCi)mﬂIQu(aneQ,ﬁ—F*Phe}N]f:—l‘{Q*[-{ar—Aib—Aibf(m-Ma—Z,G—F~
| Phe) o
197 (ACSC)- v-(Ac;c:)-an(uaMer,ﬁ*F»phe)w|e,q»xQ-x-fariAyA.ib-(a«Me«z,w«
Phe) | ‘ . o
198 T (ACC)v- (AC;C) EIQ- {u—MawZ 6 Ffiiha)-me HQ-Hae-Aib-Aib-(cu-Me- 2 6-F-
Phe)
199 (ACEC)-VﬂAib~E!Q*(ci~M¢«2-6¢F-Ph¢)-NIe-HQ-Hér-A-Mbu(u-Ma-z 6-F-Phe)
200 1(ACSC)-V-Aib-EIQ-{o-Me-2,6-F-Phe)-Nie-HQ- “Har-Alb-Afb-(ce-Me-2,6-F-

Phe)
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Ai b- V- Ai b- E1Q (a- Me- 2F-Phe) - N e- 11Q O n- A- Arg( NQ2) - (a- Me- 2F- Phe) 330
Al b- V- Ai b- R1Q (a- Me- 2E- Phe) , Nl e- 11Q Onn- Ai b- Ar g( NO2) - (a-t vf e- 2F- Phe)
331 (AC5C)-V-Aib-Elg-(a-tvle-2F- PheyN e-HQ O n-A-Arg(N07)-(a

- Me- 2F- Phe) 332

(AC5C) - V- A b- EIl C(a4Me. 2F-Plic)- Ni t 41Q O n- Ai b- Ar g( NOR) - (0, - Mc4FMe)

333 A b-V-Aib-F 1Q

(a- Me-2, 6-17-Phe) - Nt e- 11Q O n- A- Axg( NQ2) - (a- Me- 2F- Phe) 334 Ai b-V-A

i b-E1Q (a-tvle-2,6-F. Phe)-Ne-1-1Q O n- Al b- Arg0102) - (a- Me- nPhe) 335
(AC5C) - V- Al b- 14, 1Q (a- Me- 2, 6- F- PheyN e-1-1Q O n- A- Are402) (a Me- 21, -
Pile) 36 (ACse) V- Aki b- ElQ(a Me-2,6-F-Plie)-Ne-1- lQOrn

i b- Ar g( NOR) - (a Me'fglldczf\yé) [%qfﬂhpa'tb,jm}n,uephd&s prepared

i b- E1Q (ci - Me- 2F-
Al b-V-A
I b-F. EQ (coMe- 2F-
(AC5C) - V- Al b-E1Q

340 (ACB0)-V-An
i b- Arg(NQ2) - (t x- Ne-2, 6- PP

Feg) - . ¢
P%c)- N

SR TR Ao JeFiliet 4 VE-2, 6= F-Phey 338
e- HQ- O n- Al b- Arg(NOa) - (a- Mc- 2, 6- FPhe) 339

(@i N e-

P RiPheYb-Bl@{(clMEGF @mmmgwm)a (&a.ﬁd\/hﬁi oeha)-2r. |

-E1Q (a{Mes 2F-Phe), Nl e-11Q Orn- A
H‘E“? 341

102 Alan Aib:EIQ-{c-Me-2F-Phe)-Nle-HQ-Har- A|b+(cx.»-Me “2,6-F-Phe)«(0-Me-
2F-Phe) | o

203 (AC;C)-V-Mb-E[Q{u-Mcuzr~"~phc)~N1e-1-:Q-:-{ar-A{u-Me-z,é‘-#&ﬂ”iéi%aﬁe-
2F-Phe) o

204 (ACC)-V-Aib-EIQ(a-Me-2F-Phe)-Nle-HQ-Har-Aib-{ct-Me-2,6-F-Fhe)-(a-
Me-2F-Phe),

205 Aib-V-(AC5C)-EIQ-(a-Me-2F-Phe)-Nle-HQ- Har-A(c-Me-2,6-F-Phe)-(a-Me-
2F-Phe), |

206 Aib-V-(AC5C)-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-Afb-(a-Me-2,6-F-Phe)-(a-

| Me-2F-Phe)
207 (ACSC)-V-(ACC)-EIQ-(a-Me-2F- Phe)-Nie-HO-Har- A-(ot-Me-2,6-F-Phe)-(a-
y Me-2F-Phe)

208 (ACC)-V-(AC;C)-EIQ- (wMe “2F-Phe)-Nie-HQ-Har-Aib-(a-Me-2,6-F-Phe)-
(ct-Me-2F-Phe) o

200 | (ACC)-V-Aib-EIQ-(ax- MeaZF Phe}levHQ -Har-A<{ct-Me-2,6-F-Phe)-(c-Me-
28-Phe)

210 (ACSC)-V-ATh-EIO-(o-Mo-2F- I‘he) N0 ar-ATD-(o-Me-2,6-F-Phe)-(o-
Me-2F- -Phe)

211 Alb-V-AIb-EIQ-(a- Me-2, 6F-Phe) NIo-HO-Har- A-(or-Ma-3 6. F-Fhe) (- Me-

' 2F-Phe) .

212 Aib-V-Aib-EIQ-{a-Me-26- F«Phc)+Nla«HQ~Hnr+A1b (o M«: 2,6-F-Phe)-(a-
Me-2F-Phe) . - -

213 (AC;C)-V-Aib-EIQ-{a-Me-2, 64F+Phc-,)-NleaHQ Har«A«(mMed 6-F-Phe){(a-

| Me-2F-Phe) o

A

(AC:C)- V-A:b Ele(cmeemz &-F wPhe)lee*HQ Harwmt:w(m Me-2,6-F-Phe){a- |

| Me.2F-p hn)

»”



Ai b- V- Ai b- 131Q (a- Me- 2, 6- F- Phe) - Nl e- 1- 1Q Om A- Ar g( NOR) - (a- Me- 2, 6- F-

Pht)

Al b- V- Ai b-111Q (cx- Me-2, 6?E-Phe)-1.41e-11Q O rt- A b- Arg(NO2Ha- Me- 2, 47

F:- Phe) 4 343

( AC5C) -

V-A

i b-E1Q (a-1vle-2,6-F-Pho)-Ne-11Q O n- A- Arg0. 402) - (a- Me- 2, 6- F-Phe)

344

(AC5C) - V- Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- HQ- Om Ai bar g( NO2) - (a- Me- 2, 8-
Li st of short- chal n peptides prepared Seqln.

F-Phe) fable 2 (

X) :
hort-¢h

No.

345 Sequence of s

b- E1Q (a- Me- 2P- 122

Ai b- V- Ai b- E1Q ( g-

49 -N
Me- 2F- P

é "Fb(/égt C)ﬁE@’(“t Mfg 61\/9”'21:”%@ Hag(o-Me-2,6-F-Phe)-(a-
eI eHQ O t- A1) -Gt - (a- M- 2F- Phe) 347

(AC5C) - V- Al b- El Q-

(A. C5C) - V- Ai b- EI G
349 Ai b-V-A ib-E
350 Ai b-V-A
i b- FAQ (a- Me- 2, 6-
( AC$C) - V- Ai b- E1Q

- Me—24
A% M-
1Q(a M

P
5 o E-Phe)- (a-

> {0 Har-A
M2 6-He)The) - NI e- HQOt AGt- (a- Me- 2F. Phe)

ﬁ(‘éhk}kg\bﬁtyfﬁ-@c-%t (a %N?r_ﬂ%ﬂlas Aéu -Me-2,6-F Phc)

G-Wie2FPhe) - Nl e- |N—Ot A-Git-(a-Me- 2F-Phe) 3

(AC, C) - V- Ai t r El Qff
353 Ai b- V- Ai b- E1(:

FRenEate %\Cﬁ)%@" T

Phe)-{a-Me-2F-Phe)

219 1 (AC5C)-V-AB-EIQ- (cz Me-2,6-F- Ptm}-N!a “HQ-Har-A~(o-Me-2,6-F- Phc:)»(au
Me-2F-Phe)
220 (AC;C)—VaAib-EIQ-(mM'euz,GquPhc:)leawHQrHar~Aib—(a~Me-2,6uF~Pﬁ;ﬁ§T
Me-2F-Phe)
221 " Aib-V-Aib-EIQ-{a-Me-2F-Phe)-Nie-HQ-Har-A-{-Me-2,6-F-Phe)-{(a-Me-2,6-
F-Phe) | | |
222 Aib-V-Aib-EIQ-(e-Mg-2F-Pha)-Nle-HQ- Har-Aib-(-Me-2,6-F-Phe)-(a-Me-
2,6-E-Phe) . :
223 (AC;C)—V*AibEIQ{wMeQF-l’he:)~Nleml;fa:ﬁgi:;A—(a~Me~2.,6«F-Phc)—(cx-Mc- "
2,6-FPhe)
224 (Acf;"c)-v-A?EfEiQ{mMmz@PM}-NM{Q-{-[M-Aibw(mMcwz,M-phe)a{a-
Me-2,6- F -Phe) ' .
125 Aib-V-(AC;C)-EIQ-{a-Me-2E- Phu)ﬂNla, HO-Har. A-(a-Me-2,6-F-Phe)-(a-Me-
2,6-F-Phe)_
226 Aib-v- (AL;C) EiO1a- Mc,-zr-Phe) Nlc:w{{Q -Har-Aib-(c-Me-2,6- F»Phe) (ere
Me-2,6-F- Phc)
227 (ACSCIVAACL)- HQ (a- Me-zr “Phe)-Nle-HQ-Har-A-(a-Me-2,6-F-Phe)-(-
Me-2,6-F-Phe) ‘ |
228 (AC5C)-VACC)-EIQ- (a -Me-2F- Phc)mweq 1Q-Har-Aib-(-Me-2, 6-F-Phe)-
N (c-Me-2,6-F-Phe)
229 (AC5C) V-Alb th{u Mﬂ~2F«~PIm) Nlﬂ«HQ <Har-A- (rx -Me-2,6-F-Phe){o-Me-
| | 2,6-F-Phe) |
230 (ACC)-V-Aib- BIQ{a—Mc*ZFﬂPhelee HO- TR {ct-Me-2,6- F~Phe) (or.-

Me-2,6-F-Phie)

-3




54

Ai b-V-Aitt-131Q (a-1vie-2F-Phe)-N e-HQ Cit-Ai b-Gi t- (a. Me-2, 6- F-Phe) 5
(AC5C) - V- Ai ki 41Q (a- Me- 2F-Phe)-N e-1-1Q G t-A-Gi t - (a- Mc- 2, 6- 17- Phe)
356 (AC5C) - V- Ai b- ELQ (a- Me- 2F-Phe)-N | e-11Q C i t - Ai
b-Git-(a-Me-2,6-1-7-Plie) 357 A

b- V- Ai b- ER) - (a- Me- 2, 6- 12- Phe)-Nle-HQ Cit-A-Gi t -
Ai b- V- Ai b- FI Q (a- Me- 2, 6- F- Phe) - Ni c- 14Q i t - Ai b- G t 4a-

359 360

(a-Me. 2. 6-F-Phe) 358
.2

2.
Me. . 2, 6- E- Phe)

(AC5C) - V- Ai b- E1Q-(a- M;-.2. 6- F- Phe) - N10-110- Ci t - A- G t - (a- Me- 2, 6- F- Phc)
(Aese) - V- Ai b- E1QG-33 x- Me- A6 VI4ib-PE(- Mbe%l@n@mmha mﬁaﬁﬂﬁm@bﬁhﬁ{cﬂ?&-
) 361 Al b-V-A ip- E1Q(c11wagj Phe)-Nle-1-1Q C i t- A Al
b- (a- Me- 2E- Phe) 362. AL I-V- E1Q (a- Me- 2F- Phe) - Nlellth Al n- A
i b. - (aMe- 217- Phe)2383 ( ACBE VVAIAEIaBUER 6 ¢t PNENIZHQ- Rined ib N OdeH g CiPhie) Ac-
- A i b- (a- Me- 2F- Bhe) 364 (\,ﬁ%m}é)Alb ELQ4t. Me. 21Z-Ptte) -N | c- HQ CU-A
I1"-A b-(ec- Me4R-Plie) .
Ai b- V- Ai b- E1Q (3-%#%- 2, 6 Wﬁh&f)ﬁw&mv@c@ﬁtMe»meﬁ:q-ama{am«ﬂ lé‘)le) (a-
366 367 761- | Mc-2,6-F-phe ?\
Ai b-V-Ai | y- E1Q (|g~Ms-2,5=E-Phe) - N10-1-1Q (i .1 - Al b= A b. . (a.. M- 2E-Phe)
(ACSC) - V- Al b- ELQP4- Ne. DASE-Yl- @p (AL O} M D bprmd e -2, 6 E Piy)- =
(AC5Q) - V- Al b- E1Q (a- Mo- RaR2ke-File) - Nl e- HQ Gi t - Ai b- Ai b- (a- Me- i F- Phe)
369 Ai b- V- A b- E}Q-{-a—NMep-2F-Phe) |\m~ 1-1Q.Cl.t- A Ath- (a-Me-2 6:F- Phe)
370 235 Alb-V-(AC;C)-EIQ-(a-Me-2, 6-F-Phe)-Nle-HO-Har- A-(c-Me-2,6--Phe) -{a-
Al b-V-Aity-ELQ (a- Mc- 2F} tHBe)G-mheyHQClt Ai b- Ai b-(ct-Ni c-2, 6-P-Phe)
371 ( AC5QC) - V- Al b= (& 20 DPLia) edl0 Cita-Alb (nf:\ln’)ﬁlZDh\
( ) $I AN Y V(Ads(:) E1Q- (a Me-2,8-F-Phe)-Nie-HQ-Har-Aib-{a-Me-2,6-F- Fh; (-
Me-2,6-F-Phe) |
237 (ACsC)-V-(ACCY-EIQ-(ce-Me-3,6-F-Phe)-Nie-HQ- Har-A-(c-Me-2,6-F-Phe)-
(ot-Me-2,6-F-Phe)
238 (ACsC)-V- ~(AC;C)-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(z-Me-2,6-F-.
Phe)-(a-Me-2,6-E-Phe) | :
239 (AC5C)-V-Aib-EIQ-(0--Me-2,6-F-Phe)-Nle-HQ-Har-A-(-Me-2,6-F-Phe){o-
Me-2,6-F-Phe)
240 (ACC)V-Ab-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Atb-(a-Me-2,6-F-Phe)-(c-
Me-2,6-F-Phe)
Table 2 (vif): List of shortchain peptides prepared
Seq. D, | Sequence of short-chain peptides
Ne. 1 o ,
241 ‘ Ai_b*V#Aib-EIQQ(mMe_*zF-Phc)—Nlt-HQ—Har»A~Arg(NDz)»(u-Mc-ZFﬁPhe)
242 Aib-V-Aib-EIQ-{x-Me-2F-Phe)-Nie-HQ-Har- -Aib-Arg(NO;)-(a-Me-2F-Phe)
243 (ACSC)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-A- Arg(NOp)-(a-Me-2F-Phe)
244 {ACIC)V-AIbEIQ- ~(a-Me-2F-Phe)-Nie-HQ-Har- At ~Arg(NO,)-(o-Me-2E-
, lPhe) R ; |
748 Aib- vu(msm-m (a+Me*2F—~Phe)«NIe-ﬁQ Har- -Arg(NOz) {oi-Me-2F-Phe)
246 ALY (AC;C) EIQ (- Mc—2F»Phe)+~Nle~—HQ Har-Aib- Arg(NO;) (o Meaf-*«
‘Phe) : ‘ ‘

iz



372 373 - 374

(AC5C) - V- Ai h- 11Q (0- Me- 2F- Phe) - Nl e-fi Q G t - Ai b- Ai b- (a-

Ai h- V- Ai h- WO ( a-

Ai b- V- Ai b- E1Q (a- Me-2,6-17-Phe)-Ne-1-1Q C,

83-Ai h- (ti - Me-2,

Me- 2, 6-

6- F- Phe)

6-
6-

F- Phe)
F- Pho)

F-Phe)-Nle-FIQ Cit-A A ib-(a-
it-A
375

(AC5C) - V- Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- 1- 1Q Gi t - A- Ai b- (a- Me- 2, 6- F- Phe)

376

(AC50) - V- Ai b- E1Q (a- M- 2, 6. F- Phe) - Nl e- 11Q O t - Ai b- Al b- (a- M- 2, 6- F- Phe

) 377 Al b-V-AtH k:;i.Q—(a-&év_HE l A {o-Me-
LA (o Mo 276 HPhe) - ( ()g €)- l'; fc*) }ﬂlg% N&Ae*iﬁ Phe)- “Nie-HQ-Har-A-Arg(NO;)(o-Me-2F-
i b- E1Q (a- Mc- 2F{Phe) - N e=P'Hd}C i t- Al b-(a-Me-2, 6-F-Phe)-(a-Me2 F-Phe)
379 (AC3C) N- Ai b3 O (&- Zkv ﬂ@)v;m[ &Wz‘fﬂpié RIR)-H3RNib-Arg(NO
(Aese) - V- Ai b- E1Q (a- Me- 2 _E&S By O @é ICENNEW Er Phete CRResde
F- Phe) 381 5F-bhey
Al b- Vai b- E1Q (a{k#9 2, 6- '(ARHQ)-VN:@EIIQ Mel«d’ﬁ@m« M fb:a.!- (Y-S5 Leras
F-Pbe) 382 Ai h- VoAb E10{a-Mp~2 6. 17 Phe) TN R
i b- (a- Me- 2, 6- F- PAY - (a- @:@nmw@ %’8@‘” me) e oAl “Arg(NO;)-(or-Mé-2F-
(AC5C) - V- ARFEI Q| (a- Me- 2| Bief- Phe) - Nt e- 11Q Ci t - A- (a- Me- 2, 6- F- Phe) . (ale-
2F- Phe) RVATE : e -]
(AC$C) - V- Ai b- E1 j 1 Vi ef 2Ppl-fibpH Oy, B NIRHE- oA xhee(iB: ) el P
. Me- 2F- Phe) 38527 b- V- N.in \FA@at(;Qt(the 2.6-F- Phe) Nla HQ Har mb~Arg2(Noz) (a-Me-2F-Phe)
F- Phe) - Nl e- 1- 1QH-Git—A—{h—Me-2-6-F
Al b- V- Ai b- E1Q ( h¥We- 2F- HRGFORY é““&*i'@@ WSS Ph(f)abfi?él%”ﬁt' SHBIDX a: ‘WE%F
6- F- Phe) 387 Phe)
2 -a—tve-RiP +~A-{—a~%~2—6-l;-—9her oAb —
( Qef:e?oh\e/) A'328E1 534 ISR AV g“(mlﬁ, 2,6-F-Phe) Nie-HQ-Har- Aib-Arg(NO;)-(-Me.2F-
Phe)
255 AV AACC) B {5-Mz-2,6-F-Phe)-Nla-FiQ- Har-A- Arg(NO;) (a-Me-2F.
Plie)
256 ATbV-(AC:C)-BIQ-(a-Me-2,6-F-Phe)- Nie-FIQ- Har-Aib-Arg(NO;)-(or-Me-2F-
| Phiey ‘
287 (AC;C) V-(AC5C)-EIQ-(-Me-2,6-F-Phc)-Nle-HQ-Har- A-Arg{NO;){a-Me-
| 2F-Phe) .
258 (ACSC)-V-(ACSC)-EIQ- ((1 Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NO;)- (cx Me-
| 2P-Phey -
259 i (AQ;C)aV-«Aib~E!Qw(cc-Mg:2‘6-F-F‘Iw)-NlawHQ-Haru‘A»Arg(NOz)—(mMc-Zl-“-
_ Pheé)
260 1 (ACSC)-V- Aib- HQ “{oi-Me-2 6-F- Phc:) Nle- HQ -Har-Aib- Arg(N()z) {o-Me-2F-
_ R Pha) ' :
261 Alb-V-ATb-EIQ-(a-Me-2F- thz)-NIc-»HQ-Hdr»A+Arg(NDz) (0-Me-2,6-F- i)
262 Aib-v- -Aib-EI)- (a-Me-zl“«le) Nie-HQ- Har-Aib- Arg(’N(};) (a-Me-2,6-F-Phe)
263 (AC;C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nie-HQ- HarvA-Arg(NDﬂ (0-Me-2,6-F-
. Fhe) .
264 . (AC;C:) -V-Aib-EIQ-(c- Mcuzr»Phc)erewHQ Far-Aib- K’F&(Noz) (a-Mc-Z 6-F-
o Phe) . o P
265 _ Aib-V{Ac:sc:)aE[Q{mMe-zr Phe)-NIe—HQ-Har- -Arg(NO;) (amMewZ 6-F-

40



(AC5C) - V- A b- ELQ (a- Me- 2F- Phe) - 141e- 11Q Gi t - A b- (a- Me- 2, 6- F- Phe) - (aMe

-2, 6-F-Phe) 389

Ai b- V- Ai b- E1Q- (a- Me- 2, 6- F- Phe) - Nl e- 11Q Gi t - A- (a- Me- 2, 6- F- Phe) - (a- M2,

6- F- Phe) 390

Ai b- V- Ai b- ELQ (a- Me- 2, 6- F- Phe) 441e41Q Gi t al b- (a- Me- 2, 6- F- Phe) - (a- Me-
391 392 2, 6-f - Phe)
(AC5C) - V- Ai b- El Q (a- Me- 2, 6- F- Phe) - Nl e-11Q Gi t - A- (t x- Me- 2, 641-

Me- 2, 6- F- Phe)

g2 64 —ftey=N-e=HQ-C-t~A-b—{et—e—26-17Phe—

(AC5C) - V- Ai b- E1QG(a=fset
393 Aiib-

alh-Eit.)-(ec-Me-2F-Phe)-Nie-11QCit-AA

) - (aMe- 2, 6- F- Phe

rg( NO2) - ( ct - Me- 201%6Phe)
Ai b- V- Ai b- E1Q (a+ Me- 2P- H

95

(AC5C) N- Ai b- 13, 138 a- Med
396 (AC5C).V-Ai b-E1Q (ct

3G V-(ACSC)-EIQ-(0r-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NO;)-(a-Me-2,6-F-
Plph8) - Nl e- 11Q Gi t - Ai b- Ar g( NO2) - ( a- Me- 2E- Phe)

AT AG 6 Bgaelle- 2PN IO 0 oa AV SO IO 89 2,6-
11‘;455)2Fae) Nl e-11CKit-A b-Arg(NXR) - (a- Me- 2F-

Phe) 397 Aib.V.

i b- E1Q (a- Me- 2, 6-%88] t he)
Ai b- V- At b- E1Q- (@ Me- 2, 6-

AFEHV-AGFLEIR-(arg- RioB))-{le- NR-F R R ABHaE (N B(a-Me-
Fs#PhR) - Nl e- 11Q G t - Ai b- Ar g(NC2) - (a- Me- 2F- Phe
(a-tvie-2.6.-17 Dhn\ N.l e

) 399 (ACSC)- V. Aib-E1Q

7- (a44
(a- Meg,

-11Q Cit-AArg(
(AC5C) - V- Ai b- ELQ

| AGE)- V“Méz)tq (au% -Phe)-Nle-HQ-Har-A-Arg(NOz)-(a-Me-2,6-F-
ﬁhdi Pi te)

-1-(Q G t- Al b- ArlgeiNed)

Phﬁ)

ATD-V-Alb-EIQ-(0-Me-2,6-F-Phic)-Nis- HQ-Har-A- Arg(NO3)-(0-Mg-2,6-F-

s
Plie)

373 | Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nlo-HQ-Har-Aib-Arg(NG;)-(a-Me-2,6-F-
Phe) | |

273 (AC-C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HO-Har- A-Asg{NO2)-(a-Me-2,6-F-
Phe) ‘ :

274 (AC;C)-V-Aib-E1Q-(0-Me-2,6-F- Phe} Nle- l[Q -Har-Aib-Arg(NO;)-{a-Me-2, r
F-Phe)

2758 Alb-VA(ACC)-EIQ-{(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NOy)-{0-Me-2,6-F-

' le)

276 | Aib-V-(ACC)-EIQ- (a -Me-2,6-E-Phe)-Nle-HQ-Har-Aib- Arg(NDz)*{mMc*Z 6
F-Phe) .

277 (AC5C)-VAAC5C)-EIQ-{a-Me-2,6-F- Phc)aNIf,uHQ -Har-A- Arg(wog) {o-Me-

| 2,6-F-Phe) | o

278 (A(,_»,(.,) V-(ACSC)BIQ-(a- M2, S F- Pha}Nlc:«[ Q- HarAib: Arg(NC)z) {e-Me-
2 G-FnPhﬂ)

279 {ACsC)-V-Aib-EIQ-{a-Me-2,6-F- Phe) Nie- HOQ- Ilar-A Arg(NO:) -(o-Me-2,6-F-
Phe) .

280

(Acsc)-V-A‘i'ﬁi'iéxqa(u'-mmz.,6MF~Pha)vNim}{Q-Har-Aib-Arg(Nog)ﬁ(mMeaz,sa

FwPhe}

k1



401

Al b- V- Ai b- E1Q (a-Nle-2F-Plie)-Ne-HQ G t-A-Arg(N®2)-(a- M- 2, 6-F-Phe)

402

Ai b- V- Ai b. HQ (ex-tvte-2F-Phe)-N e- HQ Cd- Ai | "- Arg( NQ2) - (a- Me- 2, 6- F- Phe
403

(ACSC)-V-Aila.+4,1Q (a-114e-2F-Pire)-N e-11Q- Cit- A-Arg(NQ2) - (a- Nt e- 2,

6- F- Phe) 404

(AC50) - V- A b- E1Q Oa- Me- 2F- Phe) Ne-11QGt-A b-Arg(N®)-(a-M-2,6-F-

Zhg) vflg\le E1Q (alihle 20: Espnfghorkphaiopeptidss provasdy (NN- (a- Me- 2, 6- F- Phe)
406 Seq. D). | Sequence of short-chain peptides
A bP?]/-esAl 20$| Q (g-\e-2, 6{F- Phe) - Nl e-1-1Q G t - Ai b- Arg(1402) - (a- Me. 2, 6- E
(AC50) N- Al b- E1Q{@E Ve- 2| Bithv e FIQNocME9F The) Me-RQBBE)- iakcivble 2F Fhd-
(AKO) V- Al b 1 G2 v b EAR B e 2T b BB B YoRE -
E-Phe) - Table 783 (X| Y1 (Ad - vamsman-tm-mazmmtnp)amb-mmnpmepm%ms&q
I D quettee of shggi—erat-npeptigdes IQ"-“(EQ'&#&% “Phe)-Nie-HQ-Orn-Aib-Cit-(o- Mo 2F Phe)
285 Aib»V-Aib-ElQ-(aaMeql,SwaPhL)uNle-HQDm-A-Clt-{or.»Ma~2F~Phe)
286 Aib-V-Ai‘beEIQ-(Q-M@Q,S«FJ’hc)uNlcs-HQ-()m-AibEit«(a;MeuszPhr:)
287 (AC;C)-V-Alb-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Orn-A-Cit-(a-Me-2F-Phe)
288 | (AC:0)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nie-HG-Orm-Aib-Cit-{a-Me-2F-Pho)
289 Aib-v-,a,ib-rz;Q-(a-Me-zF-‘m)-wxeé'fiiQ-omwa-cnu(a-.Me-z.s.xr-l»hc) """""
290 ATbV-Ab BIO (- Me-3F-Phey Nie-HQ-Om-Aib-Cit-(c-Mo-2,6-F-Phe)
291 {ACgC)*WAiwaIQ{mMcQF»F"he')uNle~HQ-0lm.-A-é'ﬁ-(awMé«Z,&FuPhe)
192 (AC5C)-V-Aib-EIQ-{a-Me-2F-Phe)-Nle-HQ-Orn-Aib-Cit-(a-Me-2,6-F-Phe)
293 Aib-V-Aib-EIQ-{a-M¢-2,6-F-Phe)-Nle-HQ-Om-A Cit-(ai-Me-2,6-F-Phe)
394 AoV Alb-BIQ o Me-2,6-F- Phe)-Nle-HQ-Om-Aib-Cit-(a-Me-2,6-F-Phe)
295 (ACSC) -V ATD-EIQ-{@-Me-2,6-F-Phe)-Nle-HQ-Orm-A-Cit{a-Me-2,6-F-Phe)
296 (ACSC)- -V-Aib- -EIQ-(t-Me-2,6-F-Phe)-Ne- HQ{)m “Aib-Cit-(o-Me-2,6-F-FPhe) |
297 Aib-V-Alb- E[Q*(aaMc -2F-Phe)-Nlc-HQ- 0m+A4A|b~(a~M¢ -26-Phe)
298 A:b VuAlb-ElQ{u -Me-2F- Phe)-Nle -HQ-Orn- Alvalh*((.‘l -Me-2F-Phe)
299 | (ACSCH-V-Aib: EIQ-(c-Me-2F-Phe)-Nie-HQ-Omn- A-Aib-{o-Me-2F-Phe)
300 (ACSC)uvaibelQa(;x-Maf?F-l’hr:)l-.Nle-HQwDrnﬂAibwhib-(a‘-Me-ZF-th:) |
301 Aib~V~'Aib-:E!Q-(cx-Me-2,6_~F-ﬁ1:¢)~1‘{[é-HQ-Di'n+AmAib~‘(q-M¢«2F»Phc)
3027 - "'Aibd;' AID-EIQ- “(a-Me-2,6-F F-Phe)- Nle- HQ Ben- Aib-Aib-(o-Mc-2F-Phe)
303 | (AGSC)-V- -Atb-EIQ-(cr-Mc-2,6-F- Phe)nNte«HQ ~Orn-A-Aib-{o-Me-2F-Phe)
304 (ACSC)- V-Ab-EIQ-(ci-Me-2,6-F-Phie)-Nie HQ-Omn-Aib- Aib-(a-Me-2F-Phe)
305 T Aib-V-Aib-EIG-(a-Me-2F-Phe)-Nle-HQ-Orn- A-Aib-(a-Me-2,6-F-Phe)
304 - | Alb-V- AabﬂEIQ-(cx«Me«-ZF Phc)-Nlc—HQ C)m-Alh-«Alba(cr. -Me-2,6-F-Phe)
307 (ACSC)-V-Aib-EIQ: (aaMEaZF Phe)-Nle HQ-Orn-A-Aib~(o-Me-2,6-F-Phie)
308 (AC,C) V«Alb EIQ (u_Mf:aZhPhe)—Nla HQ-()rmAibaA:ba(a-Mc-z 6-F-Phe)
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Ai b- V- Ai b- E1Q (a- Me- 2E- Phe) - Nl e- HQ (HoGi t) - A-Gi t - (a- Me- 2F- Pl i e) 409

410

Ai b-V-Ai b-17:1Q (a-1lvle-2F-Phe)-N e-11Q 010G o-Ai b-G | - (a- Me- 2F- Phe)

411

(AC5C) - V- Ai b- E1Q (cx- Me- 2E-Phe) - N e-11Q (110G 1) -A- G t-(a- Me- 2F- Phe)
412 (AC50) - V- Ai b- ENQD- 14e- 2F- Phe) - Nl e- 14Q- 0
loCit)-Aity*Cit-(a-Me-2F-Phe) 413 A

i h-V-Ai b-M) (a-tvle-2,6-F- PheyN e-11Q-0-ineit)-A-Ct-(ct-Me- 2F Phe)
414 Ait; v-A b-M) (a-Me-2,6-F-Pho)-N

te- HQ(lloOt) Al B9 t -

( AC50) - V- Ai b- E1Q} %ﬁ
) (ACS0)-V -Al

it (a Me- 2FPhe) 31 A

A - Qm%lth@}L M,@_B I‘MJ\G& -HQ-Omn- A—Atb (a -Me-2,6-F-Fhe)

}'ﬁ P FRIH ?Erl?iﬂ‘a‘“”“i

AR ABIEIQ - e 2, QF-IM)MIQH!Q c:-m oS (o Mc 2,6-F-Fhe)

e, 1Q(1400ty-\f\}?2|:(|:

t-V-Aib-E1Q (a

t
e- E1Q (HoGit)-Alb-Cit-(

(Xgﬁﬁwmﬁsﬂ“ﬁéﬁﬁ“:ﬁh"}“Nif:~H'Q~onmibaAib-(a-Ma-z,a'ﬁ:“:
ePhkle- 2, 6- F- Phe) 419 = (AC5C) - V- Al

| e

i

|

b- E1Q (a- Me- 217- Pigr™

' e.«.wmfﬂf‘m&ﬁwﬂm iR mmeumepheﬂy Mo-2E-

Phe)

I

‘AlbuV-Aib-EIQ-(a-Me-ZF-Phe)-N!c-HQ-Om-Aib—(mM&t—l,GanPhe)~(u-Mc-
2F-Phe) ‘

35

(ACC) V- Alb E[Q (ot Me-2F- Phe}NI&HQﬁm-A-(m M¢~2 6-F- £he)- (u«Mt.',w
2F-Phie)

36

(AC s(?)-V-Aib-E[Qw((x-Mﬁv'Z F «Phe)-N!e:~['iQqu-Aib-(q-Mﬁ-Z.&F*Ph&)—(a*
Me-2F-Phe)

37

ATb-V-Aib-EIQ-(0-Mo-2,6-F-Phe)- Nie-HQ-Om- A-(or-Me-2,6-F-Phe)-(o-Me-
2F-Phe)

318

Alb-V ~Aib-EIQ-(c-Me-2,6-F-Phe)- Nlc -HOQ-Orn-Aib-{x-Me-2,6-F-Phe)-(a-

Me-2F-Phe)

319

(ACC)V-ATb-BiO{a-Me 2, 6 F~Phe} Nle-HQ-Orn-A-(ct Me-2,6-F-Phe)-(oc-

| Me-2¢-Phe)

320

TACC)V-ATb-BiG<a-Me-2,6-F-Pha)-Nie-HQ-Om-ATb-(c-Me-2,6-F- T
Me-2F- Phe)

32

Alb V-Aib-EIQ- (cf. MmZF Phe) NIc—HQ Omu:\ (cf. Me-=2,6-F-Phe)-(a-Me-2,6-
l"uPhe) ' :

a2

Aib-V-Aib- EIQ (c-Me- 2F- Phe) Nle-HQ- OrnAib-(c-Me-2,6-F-Phe)-(o-Me- |

12 6uF~Fhe)

323

(AC5C)-V- Ab- EIO- (cx Nie2F- Phe) e -HO- Om+A*(a»Mc~2 6-F-Phe)-(o-Ms- |

12,0 FvPhe)

324

T AV -ATS-EI0 (s Me-2F-Phe)-NIe-HO-Om-ATb (- Me 6. F-Phe)-(a-

Mcwz 6-F-Phe)

325

Aib-V-Ab-EIG-{a-Me-2,6- FFheNie- IIQ Orm-A- (a-Mc 2,6-F-Phe)-(a-Me-
2,6-F-Phe) - -

- 1338

Alb~V-A1b~E1Q (v Me~2 G- F Pha) N!G-! 10}- DmuAlb (a.aMe-z G- FwPhe,) -0t
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(AC5C) - V- Ai b- EI C) - (cc- Me. 21, -

- FPhe) 421

Al b-V-Ailr-E QO01-M-2, 64

) 422

Phe)-Nic-1-1Q (HoCit)-Ai b-Gi t - (a- Me- 2, 6
-Phe)-Ni e-11Q (HoGi t)-A-Gi t- (a- Me- 2, 6- F. Phe

Ai b- V- Ai b- E1Q (cc-Me-2,6-1:-Phe)-Ne-11Q (1-10GC o-Aib-Cit-(a-Nile-2,6

-17-Phe) 423

(ACSC) N- Al b- E1Q (a- Mg- 2, 6- F-Phe) - Nl e-11Q 040G 1) - A-Ci t - N- Me- 2, 6- FPhe)

424

Ai b- V- Al b- E1Q- (3 MD- 2F- F

Ai b-V -Ai b- ELQ
i b- (a- 1?748- 2F- Ph

(AC5C) - V- Al b-E(Q (oc-tvle-2,
it-(a-tvle-2,6-F-

6-)-N le-11Q (110G | )-A ib-C

he) 425 426

>|Mee:;us -RiPBe)1- 1Q(1HOO t) A A bda- \e- 2F- Pli e)

\:gl .44J.t:-

(AesC) - V-Ai |, - El|Q4adde- 2 Mqﬂq@fﬂw}e- 11Q. (HoGi t) - A- Ai b- (a- Me- 2F- Phe)
. WA - Xh’é“') P! O Q) ALATH e MEEs G NIRRTl AR @M. Pl (o
Al b- V- Ai b- E1Q- (a- Me- 2, 6-| MePhel-PRpe- HQ (1-10G O A. Ai b- Orr yf e- 2F- Phe)
430 329 Aib-V-Aib-E10-(ti-Me-2E-Phe)-Nle-HQ-Orm-A-Arg(NO,)-{c-Me-2FPhe)
. gé\ll_N B T A b Ve 1 T Ty W ) e ST W el WA AT WAV AT 10
(ACS0) - V- Ai b- EXQF57, 207 a8 VoA T BN G S A L B AL om0 4 WoIE- Fhe)
he) 332 (RGO AT BIO- (- Me-2F-Phe)-Nie-HO-Orm-Aib- A rg(NO)-(a-Me-2E-
| Phe) |
333 Aib-V-Aib-EIQ-{a- Mcvz 6-F-Phe)-Nle-HQ-Orn-A-Arg(NO;)- (ct-Me-2F-Phe)
334 ATb-V-ATb-FI0-(or-Me-3.6-F-Phe)-Nle-HO-Or-Ab-Arg(NO3)-(cr- Me-2F-
Phe) ‘
| 335 (AC5C)-V-Aib-EIQ:(ct-Me-2,6-F-Phe)- N!LMHQ Om-A- Arg(N(’);) {a-Me-2F-
Phe} .
336 (AC;C)-V-Aib-EIQ-(a- M¢-2 6-F-Phe)-Mle- IlQ-Om-Aathrg(NDz} -(er-Me-2F-
| Phe) |
337 Aib-V-Aib-EIQ- {mMc—ZF Phe:)uNle HQ-Om-A-Arg(NO;)-{o-Me-2, 6--the)
338 Alb-V-Aib-E1Q-(cx-Me-2F-Phe)-Nie-HQ-Om-Aib-Arg(NOs)-(a-Me-2,6-F-
Phe:) ‘
339 (ACSC)-V aA1b~ElQ-{u NYRTS Phe)-Nie-HQ-Orm-A ~Arg{NQz) (0-Me-2,6-F-
| Phe) o .
30 [(AGC)V AL EIQ- = Me-_’ZF By Nie-HO O ATb- AN 03) e No-3,6-F-
| | Phe) | ‘
341 | | mb V-Aib-EIQ-(a- Me~2 6 F- Phe) -Nie-HQ-Omn-A- Arg(NUz) H{o-Me-2,6-F-
Phe)
32 [Aib-V-Ab-EIQ- (uwMeQ 6-F-Pho)- “Nie-HQ-Orn- Aib-Arg(NDg)w(a Mo l6F-
- | Phe)
343 T {ACSC)-V-Aib-EIQ- (o«, Me-2, 3 I-Phe) Nlc:vl{Q-Dm=A-Arg(NOz)~—(ot Me-2,6-
' F-Phic) , S
343 (AC;C)vvﬂAlelQ (a-Me-z 6 F-Phe) Nlc,-HQ(‘)m Alb-Arg(NO;)-(a-Me-2,6-

| F- Phe)




432 (AC50)-V-Ai b-f1Q (a-Me-2,6-F-Phe)-Ne.|1Q (11000-A iba

i b-(a-M-2FPile) 433 Aib-V-Ai b-E

Q {a- M- 2F-Phe) - Nl e- 11Q (Hoei t) - A- At bd4a- Me- 2, 6- F- Phe)

Ai h-V- Ai b- E1Q (a- Me-217-Phe) - Nl e-14Q A oG o- Ai bai b- (a- Me- 2, 6- F- Phe)
434 435 (AC50)-V-Ai b- E1Q (a-hl e-217-Phe) - N e4

Q@ (1-10Cit)-A A b-(a. Mc-2.6-F-Phe) 436

(AC5C) - V- Ai b- E1Q (a- Me. 217-Phe) - Nl e41Q (floCit)-A Phe) A

i b- V- Al b-ELQ (a- NMde- 2, 64: - Phe) 441e-11Q 0-10Ci t) - A- Al b- (a- 18. 4e- 2, 647-
Phe) 437 A b-V-Aib-E1Q (a-Me-2,6-F-Phe)-N | e-11Q (140Cit), A

i b- Al b- (a- Me- 2, 6. F. 438

Phe) 439

(AC5Q) - V- Al b- EK) 1688k 2 M?"lzsiﬁf &u%ﬁinhﬂ&@mbﬁ;&pm ed

LG t)- A-Ai t) - O4raVi-e—2.
b- E1G (a- Me- 2, 6- Ph Wl
441 MNao.

‘E’ﬁ)‘-‘"(”f SR BP‘NGE (a-Me-2, 6-1: - Phe).

| Aib-V-Aib-EIQ{0-Me-2F-Phe)-Nie-HQ-Cit-A-Cit-(o-Me-2F-Phe)

Aib-V-Aib-E1Q-(a-Me-2F-Phe)-Nle- HQ-Cit-Aib-Cit-(o-Me-2F-Phe)

(AC;C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Cit-A-Cit-(ct-Me-2F-Phe)

(ACC)-V-Aib-EIQ-(a-Me-2F-Fhe)-Nle-HQ-Cit-Aib-Cit-(-Me-2F-Phe)

| Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nie-HQ-Cit-A-Cit-{x-Me-2F -Phe)

Aib-V-Aib- FIQ-{Q-M&-E 6-F-Phe)-Nlg-HQ-Cit-Aib-Cit-(a-Me-2F-Phe)

Alb V-Aih-EIQ-(ci-Me-2F-Phe)-Nle-HQ-Cit- A-Cit-(ct~Me-2,6-F-Phe)

Aib-V-Aib-EIQ-{a-Me-2F- Phe)-Nle-HQ-Cit-Aib-Cit-(a-Me-2, 6-F-Phe)

(ACC)-V-Aib-EIQ-(a- MﬁvZFwle)wNIc: HQ Cit-A-Cit{(a-Me-2,6-F- Phe)

. (ACgC)wvalb—E[Q{awMeQF«Phe}wNIcal-{Q—CttdA|b~Cuv(tI~M¢—2,6—[' -P'he)

Aib-V-Aib-ElQ-(a-Me-2,6-F-Phe)-Nie-HQ-Cit-A-Cit-(e-Me-2,6-F-Phe)

Aib-V- Alb-FIQ»{a-M& -2,6-E-Phe)-Nie- ﬁb" Cit-Aibw&il{a—McwE 6-F-Phe)

(ACC)~ V-Azh«l:!Q (- Me-Z 6-F-Phe)-Nie- HQ-Cit-Alib-Cit-(cx-Meg-2,6-F-Phe)

Alb-V-Aib-EIQ-(o-Me-2F:Phe)- NIG—HQ{IIA -Aib- (a~Mc -2F-lhe)

| Aib-V-Aib- FIQ (rx -Me-2B- Pne) -Nie- HQ""?:i: Aib- Aib'—(mML -2F- Pim)

(AC;C) V«Alb*E[Q-{O’.* e«ZF»-Phe) N!c-[[Q~Cll—Aib—Alb (_DL Me«ZF -Fhe)

Alb V Aib-EIQ-(a-Me-2, 6 F Phe)«NIe HQ-Cit-A-Aib-(ce-Me-2F-Phe)

" WEACSC) -V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Cit-A-Aib-(a-Me-2F-Pho)

Aib- V-Alb»EiQu((;uMc-z,G ¥ -Phe)-Nle-HQ-Cit-Aib-Aib-(o-Me-2F-Phe)

(AC;(_.)- -Aib—E[Q-{a-M&-Z 6- I-Pht.,) NlcwHQﬂC lt-Alh*Alb {u-Me: -2F-Phe)

Alb V- AibuElQ»(a«Me -2B- Piw) NIL-HQ-Clt -A- Alh (u~Me~2 6- F-Phe)

Aib- V Alb—LlQn{a-Mt.-fZF Pht.'.)vNIc HQ«C!I ~Aib- Alb{a~Mc-2 &-F- Phc:)

| (ACsC)- “AWD-EIQ-{a-Me-2F-Phe)-Nie-HQ-Cit:A- A:b»(m-Me-z 6-F-Phe)
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Ai b-V-Ai b- E1Q (a- Me- 2F- Phe) - Nl e- 11Q (HoGi 0. A- (a- Me- 2, 6- F- PheNct . Me -

2F. Phe) 442

i b- ER) - (ct - Me- 21,

Me- 2F- Phe) 443

-Phe)-N e-HQ (140Ci t) - Al b-(a- Me-2, 6- F-Phe) - (a-

(AC5C) - V- Ai b- ELQ (a- Nl e- 2F- PheyN e- 1- 1Q (HoGi t ) - A- (a- Me- 2, 6- F- Phe) - (a
- Me- 2F- Phe) 444

(AC5C) - V- Ai b- E1Q (a- Me- 2. 14he) - Nl e- HQ (110G t ) - Ai b- (a- Me- 2, 6- F- Phe) -
(a- Me- 2F- Phe) 445

Ai b- V- Ai b- E1Q ( a-
11/ 44e- 2F- Phe) 4

Me-2,6-17-Phe)-Nle-1.1Q (1-toCit)-A-(ot-hd4e-2,6

Ai b-V-Ai b-EIQ (0
-(cy. Me-2 E-Ph

(1-1oCt)-A(a-M
(AC$C) - V- Ai b-E1
Phe) - (a- Me-212. 4

Ai b- V- Ai b- E1Q (aF

2, 6- F- Phe) 450
Al b- V- A b- E1Q (4
2, 6- F-Phe) - (a-

52 (ACSC)-V-AID-EIQ-(a-Me-2F-Phe)-Nie-HQ-Cit-Aib-Aib-(o-Me-2,6-F-Fhe)
T S e A L T S e
b372, 6- F- Plile V- Aib-EEG- M2 B 6Rh Blje)-BHkBHQ-Cit-A ib- Aih-(a-Me-2 6 F-Phe) .
< :(h 5 4212 &r:;%%’xﬂ;’ﬁé?ﬁ%‘%?ﬁ;ﬁ ol Ve e n.6.r-mhe)
N6- 2F- B mmfm@fﬁ@mw%»rahwléz{a-cﬁfumem((mmﬁ F-Phe)
[ Tha6. 2| PpRey R ME7E Io0unfIOfThARlte 265 e MeF-
‘ Phe)
378 ATb-V-Aib-EIQ-(a-Me-2F-Phe ) -Nie-HO-Cit- Alb-(a-Me-2,6-F-Phe)-(0-Me-
| 2F-Phey |
I (AC;C)*VwAlban -{ct-Me-2F-Phe)-Nle- HQ -Cit-A-{o-Me-2,6-F- Phu) {n-Me-
. 26-Phe) |
30 | (ACC)V-AIb-EIQ-{o-Me-2F-Phe)-Nle-HQ-Cit-Aib-(cc-Me-2,6-F-Phe)-(ct-
Me-2F-Phe) | | -
381 T Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)- Nie-HQ-Cil-A~(ct-Me-2,6-F-Phe){(o-Me-
| 2F-Phe) |
383 “Aib-V-AIb-EIQ-{0-Me-2,6-F -Phe)-Nle-HQ-Cit- A ib-(c-Me-2, 6-F-Phe)-(a-Me-
| 2F-Phe)
383 (ACC)-V-A-EIQ-{o-Me-2,6-F-Phe)-Nio-HQ-CitA-(o-Me-2,6-F-Phe) (-
| Me2F-Phe) |
(384 | Yﬁ%@VAWHQmmmzeFmawmﬁquumﬁammﬁnmamf """""
| Me-2F-Phe).
1385 Alb-V-Alb-EIQ-{o-Me-2F-Phe)- Nio-HQ-Cit-A- {a Me-2,6-F-Phe)-(cc-Me-2,6-
F- Phc) :
386 | Aib-V-ADEIQ(a- Me~2F -Phe)-Nie-HQ- -Cit- Aib-(g-Me-2,6-F-Fhe)-(a-Me-
| " 26F-phe) -
387 (AC;CYV-Ab-EIQ-(a-Me-2F- Phe) N!a HQ-Cit-A-{a-Me-2,6-F- Pha) (cwaav
2,6-F-Phe)
1388 (ACSC)- V-A;b«E-“!Q (a-Me-2F-Phe)-Nie-HQ- Cit- Aibw{mM«:-:Z 6 F-Phe){a- |
Mc:-l 6 E-Phe) :
389 Alb-V-Aib- -EIQ- (o2 6-F-Phe)-Nie-FIQ-Cit-A- (a Mc 2,6-F-Phe)(a-Me-
o 2,6-F-Phe) | - . |
390 | Aib-V-Aib-EIQo-Me-2,6-F- Phé{j Nlc-HQ Clt+Alb~(cz Ma-z 6-F-Phic). (u*Me«
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Me- 2, 6- F- Phe)

451

(AC5C) - V- Al b- E1Q (a- Me- 2F-Phe) - Nl e- 11(2- (Hoei t) - A-(a- M- 2, 6-1, - Phe) - (
aMe- 2, 6. +F- Phe) 452
(AC5C) - V- Ai b- ER) - (u- Me- 2F-Phe) - N e- 11Q (fl oCi t) - Ai b- (a- Me- 2, 6- E- Phc) -

(a- Me- 2, 6- F- Phe)

453

Ai b- V- Ai b- EIL(4a- Me- 2, 6-F-Phe)-N e- HQ (110Ci t) - A- (a- Me- 2, 6- E- Phe) - (aMe
-2,6-E-Phe) 454 455 Ai b-V-Al b-ELQ (a- Me-2, 6-P-Phe)-Ne-11Q (1
loCit)-A ib-(a-M.2, 6-F-Phe)-(aMe- 2, 6-E-Phe)

(AC5C) - V- Al b- E1Q- (a- Me-

6- F- Phe) - Nlp HQ (1-1aCit)-A-(a-Me-2 6.1 -Phe —

)- (a-Me-2,64-Ph

b) 456

Ac%lt)’hc*l/ Ai b-e1Q (a- Me- 2, 6-F- Phe) - Nl e- 14Q (/

| 0Git)-A ib-(a-

Ai b- V- Ai h- E1Q (c} -

e) 458

Al b- V- Ai b- E1Q ( a}

Phe) 459

(AC50) - V- Ai b- 1110

398, O_FH
M- 2F-

Igﬁd* O NR: ﬁgQuJMe*f@@)I h :Mc—[l -Cit-A-{a-Me-2,6-F- Phe)-{a-
Meg 6 Nl’%e)ll 110G't) -(cx-Me-21, - Ph

hieET2]
(a. Me-

(ACSV-Noesidlf:nid 2, wfﬁhé))mé\t{b} B BNOG) ME-2.6 WernZF(o-
M BFEPPR e, 110 (110G 0- A- Arg(NCR) - (a-tvle-2F. |

. Phe) 460 (AC5Q)39¥-Al b-
I b- Ar g( NQ2) - (a- Me2F~-Phe)

&iﬂ-@z{.&-ﬂ@{%&ﬂa}mﬁ&m 1E PG )-Au-Me-20-Phic)

Ai b. V. Ai b- E1Q ( a_.’,@é_ 2.6 F\lbh’é}lbﬁ&(}%&(ﬁ%&&c) rélc [I(%\(Al-mb Arg(NO2)-(a-Me-2F~ [‘hc:)

- Arg( NQ2) - (a- Me- Z3skhe) - QZC!&;N NmAt:Q(EJ:@ 2F-Phe)-Nie-HQ-Cit-A-Arg(NOz)-(a-Me-2F- Phe)

- - - - - _ o | 0.y N '
4%2 Me-2, 8- F-Phe 392" : (AC}C‘I) V Aib- Li(j-{u Mcﬂzf‘ Plﬁ)-m ?b-ﬁrgigg {clxl-ﬂe 2F- |
(ACs(2)- V- Ai b- E1Q (a- Me-|dnér F- Phe) - 1410- 11Q (FroGi t) - A- Arg( NC2) - (a- Me

2 Fophe) a6 l6 HQ-Cit- A-Ara(N 2F-Phe)
(AC5C) - V- Al b- PAG¥P3- Me. 4 Adb¥: @hé"’)‘%i‘é‘% BRI R AATEN DAY 2T

2F- Phe) 465 398 Aib-V-Aib- HQ (ct- Mc—2 6-F-Phe)-Nle-HQ-Cit-Aib- Arg(NOg) (a-Me-2F-Phe)

itib.v-itib. El(Ha,-lsA’:—e_.fF_Bh

Phe)

)V Aib- E.I% (cr. M¢:= 6*! jhe)-Nigi

(ACCY
Phe)
400 (ACC)-V-Aib-EIQ-(0-Me:2,6-F-Fhe)-Nle- HQ-Cit-Alb- Arg(NOgHawMe 2F-
Phe) . :
401 Aib-V- Aib EIQ-(a-Me-2F-Phe)-Nle- HQ-CIFA ATg{NOg){u-Me-2,6-F-Phe) -
02 [ AV Alb-BIQ-(a-Mo- 2F-Phe)-Nle-HQ-Cit-A ib- Arg(NO7)-(o-Me-2,6-F-Phe)
403 (ACSC)-V-Aib-EIO-(a-Me-2F-Phe)-Nle-HQ-Cit-A-Arg(NOs)-(a-Me-2,6-F-
Phe)
404 (AC:C)-V-Ab-E1G-(o-Me-2F-Phe)- “HNie-HQ-Cit-Aib-Arg(NO;)- (u-MeQ 6-F-
. Phc) .
405 AT EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Cit- A-Arg(NO;) “(o-Me-2,6-F-Phe) |
56 Alb- VoAb BIQ-(a-Meé-3,6-F-Phe)Nlo-HQ-CIt-Aib-Arg(NO7{o-Me-2,6-F- |
1 Phe) ‘
W7 | (ACsC)-V-Aib- Ele{rx Moz 6 F-Phe) Nie HO-Cit-A- Arg(NO:)(o-Me-2,6-F-
‘ Phe) ‘
208 (R V-AL-EIO- (o-Me-2,6.F- FPheyie- HQCIATb-ArgNOa)-(o- Mo 2.6-

. E- Phc)

Table 2 (xi): List of short-chain peptides prepared

| Seq-  ID.

Séquence of short-chain peptides
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466

Al b- V- Ai b- E1Q (a- Me- 2E-Phe)-N e-11Q (110G t)- A h- Arg(NQ2) - (a- Me- 2, 6-F
- Phe) ._, . 167-
(ACSC) V- Ai b-13, 1() - ((x- Me- 2P-Phe)-N e-1i Q@ (110GCi t) - A- Argaq02) - (a- Me-
2,6- F-Phe) 468 (Aese)-V-A h-FIQ (ct-M-2F-Phe)-Ne-11Q0

beit)-Ai b- Arg( NO2). (tx-tyl e2, 6- F- Phe)

Ai b- V- Ai b- E[ @ ( a-

6- 17-Phe) 469 470 A

i b- V- Ai b- E1Q4cc-hl e-2, 6-F-Phe) - Nl e- HQ- (110G t) - Ai b- Arg( NCR) - (a: Me-.2..6

- F-Phe) 471 472

1 Q (1-10Ci t) - A- A

(AC5C) N- Ai h- ElI @
2, 6- F- Phe)

| e-14Q (a- Me-2, 6
Ai b- V- Ai b-E1()-(

Me- 2, 6- F-

Phe)-Nte.1-11Q A oCit)-A Arg(r402)-(a- Me-2,

48

N(:ACSC)-V—Al beEI Q(a rvie-2,6-F-Phe)-N le-I
; w\?}z é«ﬂg,'t’% """"" i¢ I( o.2F, (PP leHO- R—Ii(ﬁ,i ;Ftcméch -2E- -Piic)
A8 Al b-Ai’b-M zhﬂ)EEl[m-((cNe—ilW‘hﬁFNl@Hﬁ) -HQCit)-Aib-Cit- (m Ma «2F-Phe)
T o R TR e R S A S e o
1212 {AC5C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nie-HQ-(HoCit)- Aib-Cit-(c-Me-2F- Phe)
A13 Aib-V-Aib-EIQ(a-Me-2.6-F-Phe)-Nia-HQ-(HoCi)-A-Cit-(¢-Me-2F-Phe)
414 Alb-V-Aib-BIQ(a-Me-2,6-F-Phe)- Nie-HO-(HoCit)-Aib-Cit-(e-Me-2F-Phe)
415 1 (ACsC)-V-Aib-EIQ-(a-Me-2,6-F- Phe)-Nle-HQ-(HoCit)-A-Cit-{cs-Me-2F-Phe)
816 (AC SL} VAib-EIQ-(-Mo-2,6-F-Phe)-Nle-HO-(HoCit)-Aib-Cit-(c-Me-2F-
le)
417 Aib-V-Aib- EIQ (ach 2F-Phe)-Nle-H(Q- (HoCn} -A-Cit-{o-Me-2, 6-F-Phe)
418 ) H‘Alhw V-Aib-EIQ-(0-Me 2F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-(0-Me-2,6- F-Phe)
419 H(AC 5("') V-Aib- l“!Q {ctn Me-2F- Phe) -Nle-HQ-(HoCit)-A-Cit-{et- Mc+2 6-F-Fhe)
420 (AC5C)-V-Aib-EIQ-{o-Me-2F-Phe)- “Nie-HQ-(HoCit)-Aib-Cit-(c-Me-2,6-F-
Phe) :
421 Alb-V-Aib-EIQ-{a-Me- ? 6-F-Phe)-Nig-HQ-(HoCit)-A-Cit-{a-Me-2,6-F-Phe)
422 " Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-{o-Me-2,6-F-Phe)
423 {AC;C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-A-Cit-{ot-Me-2,6-F-
.Phe)
424 (A(‘g(")»V»—Aib—E!Q—(u—Me-z,ﬁwFlPheyNle-l-{Q-(l-‘{oCit)wAib—,Cit~(a»M¢«2,6~F-
Phe) | : ' :
415 A:b V- Atb-EIQ-(ce-Me-2F- l-"hc)wNiculiQ (Ho( it)-A Alb«(cr. ML— 2F-Phe)
426 Aib-V-Ab-EI0-(-Me-2F-Phe)-Nie-HQ(HoCit)- Aib-Aib- -(a-Me-2F-Phe)
Y (AC;;C}-V-AiwaI.Q{w'MeQF-Ph::;)-NIe:-l"IQ*(HoCit)-A-Aibf(cx-Me-RF-Phe)
428 (Acsc)wvaib-ErQﬁ@muzF-phn)-me-nQ-(z-iocit)-mb-Aibu{awMe—zF,Phe) |
T ‘Aib-V-Aib-EIQ-{0i-Me-2,6-F-Phe)-Nie-HQ-(HoCit)-A-Aib-(a-Me-2F-Phe)
430 Aib-V-Aib-EIQ-{0-Me-2,6- l~ “Fhe) Nle-HQ-(HoCT)-Aib-ATb-{er-Me- 2F~Phe)
| 431 (AC:,C) -VY-Aib-E1Q- (a “Me- 2 6-F -Plie)*Nle HQ-(HoCit)-A-Aib- (m Me-2F- le)
32 TGV AT EIQ(a Mo .6 E- I’he)«NleJIQ-{HoCnt}-A|b -ATb-{aMe-2F-
L Phe) ' o
433 | Alb V Alb EIQ{Q-ME—H Phc) N]EvHQ—(HOClt) A-Atb«{u -Me-2 6~F*Pf|¢) ]



2, 6- F- Phc) 483

(AC5C) - V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- 1- 1Q (a- Me- 2, 6- F- Phe) - A- Gi ka- Me.

2, 6- F-Phe) 484

( AC5C) - V- Ai b- ELQ (t x- Me- 2F- Phe, )- Nl e- 1- 1Q (a- Me- 2, 6- F-Phe) - Aib-Gi t - (a

e-2, 6- F-Phe) 485

Ai b- V- Ai b- El @ (a- Me- 2, 6- F- Phe) - Nl e- HQ (a- Me- 2, 6- 17- Phe) - A-Gi t - (a- Me-

2, 6- F-Phe) 486

Al h- V- Ai b- E1Q (a- Me-1, 6- F-Phe)-N e-1- 1Q(alve 1, 6- F- Phe) - A|h Ct-(a-1
vle- 2, 6- F- Phe) 487

(AQYC) - V- Al b- El%a —
4

- Me-2, 6- F-Php

88

(AC5C) - V- Ai b- E1L[X¥¥5a- Me-|
a- Me- 2, 6- F- Pagy 4891
| e-11Q (a- Me- 2, p-'F- Phe))-

‘ l’hc)

Al b-VvAib-E[Q—(ﬂ*Me—Z,ﬁ_»FuPhc)wNle~l-[Q-(HOC it)-A-Aib-(0-Me-2,6-F-Phe)

Aib-{hAib~ElQ-(a~ME*2,6-F¢P|{§:Nlc—I-{Q~(¥-IoCit)ﬂAib-Aibd{a-Me-?.,&Fw
Phe)

439

(ACSC)-V-Aib-EIQ-(a-Me-2,6-F- Phe:)«Nlc-HQ—{[[nC:t) -A- Alb-(u -Me-2,6-F- |
Phc:) :

440

Phe)

441

Ajb-V-Aib-EIQ- (0. -Me-2F-Phe)- Nlc-HQ (HoCit)-A-(a-Me-2,6-F-Phe)-(a-Me-
2F-Fhe)

442

ATV -AT-EIQ-(-Me-2-Phe)- Nle-HQ-{HoCit)-Aib-(ci-Me-2,6-F-Phe)-(-
Mg-2F-Phe)

443

(ACSC)-V-AIb-FIQ-(c-Me-2F-Phe)-Nie-HQ-(HoCif)-A-{0-Me-2,6-F-Phe)-(e-
Me-2F-Phe)

444

{Ac;(.:)*V—Aib“EIQ*(ﬂHMEQF-HIG)-Nliﬁ'HQ-(I”[D(:.:it)"Aib*(ﬂ'Mﬂ*Z,G“F-Fhﬂ)w
{c-Me-2F-Phe)

445

Aib-V-Aib-EIQ-{0-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-A~(o-Me-2,6-F-Phe)-{a-
Me-2F-Phe) ' |

(A

AT AT BT a-Me-2,6-F-Phe) Nie-HQ(HoCi0)-Atb-(a-Me-2,6-F-Fhe)-(ar

| Mé-26-Phe)

447

(AC.‘;C)-V~Aib'~EIQ-(a-M¢:~‘2,6—F«l’.h'¢)~Nle-HQ--{HoCit)wA—(a—Mewz,ﬁ-F—Phc)‘

‘ (xx Mc: 2F-Phe)

448

(ACHC)-V-ATb-EIQ- @ Me-3.6F- Phe)-Nie-HQ- (HoC:t)wmb (a-Me-2,6-F-
Phe)-{o-Me-2F-Phe)

449

| Rib-V-ATb-BIG-(a-Me-2F-The)-Nie-HQ-(HoCit)-A- (Mo, SF-Phera- Me- |

2,6-F- Phe)

" [459

- M¢~2 6- I" Phc)

Aib- V Atb{llQ (a-Me-2F-Phe)- Nle-HQ- (HoCu) Alb{a-Mc-Z GuF-[’he) (a

49




Phe) 490

Ai b- V- Ai b- E1Q (a. Me- 2F-Phe) - Nl e- 1- 1Q (a- Me- 2, 6- 11. Phe) - Ai bai b- (a- Nf e-
2F-Phe) 491 (AC5C) N-Ai b- FAQ (a. Me-2F -Phe)-Ne-1-1Q (a- Me-2

6- F-Phe)-A, .. Al b-(a-We- 2F- Phe) 492

(ACse) - V- Al b- E1Q (ce- Me- 2F- Phe) - Nl e- E1Q ( cx- Me- 2, 6- F- Phe) - Ai b- Ai bi cx-

Me- 2F- Phe) 493

Ai b- V- Ai b- E1Q- (a- Me. 2, 6- F- Phe) - 141e- HQ (a- Me- 2, 6- F- Phe) - A- Ai b- O M-

2F- Phe) 494
A113- V- Ai b- E1Q (
Me- 2F. Phe) 495
( AC5C) - V- Ai b- HQ:

451

(a- Me-2

effﬁ:‘ﬁ?\?-)mbl _JI:,I" FQ-EJ.:Z'-liS‘ T hbc)agNk:-gHQI -{ ﬁﬂﬁ?ﬁ’ff paviALS r-(-"'i"*?{é‘jifiﬁa'?_

BleB6RhEgey Nl e- 1- 1Q- (a- Me- 2, 6- F- Phe) - A- Al b- (a-

(AC:C)-V-Aib-EIQ{a-Me- ¥ -Phe) Nle-HQ-(HoCit)-Aib-(o-Me-2,6-F-Phe)-

a5
(o-Me-2,6-F-Phe) -
453 Aib-V-Ab-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(HoCit)- AaMe2, 6-F-Phe)-(a-
Me-2,6-F-Phe}
454 AT VoA b-EIQ (a-Me-2,6-F-Phe)-Nie-HQ-(HoCit)-Aib-(-Me-2,6-F-Phe)-{o-
| Me-2,6-F-Phe) |
455 (AC5C)-V-Aib-EIQ-{ar-Me-2,6-F- Phc,)_m«, HQ-(HoCit)- A—(a -Me-2,6-F-Phe)-
(o-Me-2,6-F-Phe)
456 (ACSC)-V-Aib-EI0)(a-Me_2,6-F- l’ht,)-Nle—HQ{Ho( it)-Ait-(ot- Meqz §-F-
Phe)w(ul-Mﬁmz,b-l»Phe) ‘
457 AibfWAib—EiQu(a-MeuZF-Phc:)-N(¢+I‘{Q~(i-{ocit)-AmArg(N();)u(u-ManzF—Pha'j"
458 Ait';:’\/»Aib~E[Q—(cxﬁMe-2F:i’he)-Nleai‘lQ{[{oCil)m.Ai%:—A:‘g(r'JQz]-~(cx~Me—2Fa
Phe) .
35 (AC5C)-V-Aib-EIQ-(or-Me-2F- -Phe)-Nie-HO-(HoCi}-A-Arg(NO)-(ar- MeF ]
Phe) \
460 (AT5C)-V-Aib-BIQ {ox-Me-2F-Phe)-Nie-HQ- (HeCit) -Aib- Arg(NO;) {-Me-
2F-Phe)
461 Alb—%mb “EIQ-(a-Me-2,6-F-Phe)- NIL-HQm(HoCu) ~A-Arg(NO)-{a-Me- T
Phie)
462 Aib-V-Aib-EIQ- (a Me~2 6-F- mu,) Nie-HQ-(HloCit)-Aib- Arg('NO;) {o-Me-2F-
’h¢)
463 (ACsC)-V-Aib- FIQ (0-Me-2,6-F- “Phe)-Nle- HQLZ“#'&»C.:) -A-Arg(NO2){ce-Me-
| 2F-Phe)
7| (ACSC)-V-Alb-EIQ-(o- Me-3,6-F- P[m:) Nla«HQ{l{oCnt) -Aib-Arg(NO)-(o- Me- |
| 2F-Phey
465 ATl ATb-EIQXa- M@«ZFwi’he) Nie-HQ (HoCﬂ}A Arg(NO:)—(aﬂMe-Z G-F-
Phe) ‘

466

AT V-ATD-EIO-o-Me-2E-Phe) Nie G- (liac,n)-mmrgmoﬂ T Me2,6F-

| -Phe)

50




Me- 2F- Phe) 496
1-1Q (a-1vie,

( AC5C) - V- Ai b- ELQ ( 0- Me- 2, 6- F- PheyN e

-2, 6- F- Phe) - Ai b- Ai b- (a-

Me- 2F- Phe) 497Aib-V -A

I b-E1Q (a- Me-2F-Plie)-N | e-HQ (a- Me-2,6-1:-Phe)-A-Alb-(a-Ne-2, 6-

17- Phe) 498A

i b- V- AO) - El Q (a- M- 21, - PheyNt e- 11Q (a- Me- 2, 6- F- Pl i e) - Ai b- Ai b- (a- M-

2, 6- P- Phe)

499( ACsC) - V- Ai b- EQ (a- Me- 2F- Phe) - Nl e- HQ- (a- f vile- 2, 6- F- Phe) - A- A b- (a- |

vi e- 2, 6-F-Phe)

500( ACsC) - V- Ai b- El Q (a- Me-.2E. Phe)-Nle-110Q (.co=N 6F“-ph-@~—/3d—8 _Aj-
_ I\/é 2, 6)F Phe) S@Phe? A\(ﬁ@;@?)&,&?ﬁli() {Tx-MmeI -Phe)-Nie-H —(I--ioCit)-Aw?f\rg(N‘z)—(qméﬁfﬁ"_
i b#V- Al b- E1Q (a.|Me- 2, 6- FrRgayN e- I 1 Q 0- Me- 2, 642- PheyAi b- Ai b- (a.
M- 2, 6- F- Phe) - e
503( ACSC) - V. Al b-| B8 ( o VEAGCEY AIpRIS (NME-2T-Phgle NR-BOCTRR AgRB o) (e Me
Me- 2, 6- F- Phe) _ 25- -Plu:
Ay 6 L IR - Yl el vt SR i e ek Ao Ara RV e 2
505Ai b- V- Ai b- EIQ (a- Me- 2F-sRheyN e- 11Q Ox- Me- 2, 6- F- PheyA- (a- Me- 2, 6- F-
Plie)-(a-Me-2F- BRe} e - S
506A1 b- V- Ai b- ELQHG- Ne- 2RIyt e e e S5 ST AP s 2 |
507( ACSO) V- A bR abbest

- V- a1 > i\ Me-
PGy A 2 V. 2.|AIF P AL (GGG e Fie LA ioch A A0 o
SOg(éCgC?thiﬁi b-[E1Q ( a- I‘/Eﬁ%EPhE}he) N e- HQ(ashlle 2, 6- F-Phe) - Ai b- (a- M
- , 0- - e) 4a- Ne=2+Phe}— AT E 1O oM » AhA NO “Me-
500 b- V- A b- E107 5. Na0d RGOV I LM A e e HQ-(HoCH- Al fN O P
, 6- F- Phe) - (a- Mg- 2F- Pl i g}.6-F-Fhe)

510Ai b- V- Ai b- E1Qa=Me=2,6-F=PITe)-14T0-HF (a-Ve- Z, 6-F-Phe) - Al b- (a- Me

-2,6- -Phe)-(a-N40- 2F- Phe)
Table 2 (xii): List of short-chain peptides prcparcd

Seq. ID. | Sequence of short-chain peptides

No. ‘

473 Aiﬁuv-AiﬁmlE{Q—(cxuMc:-ZFvPha)aNIe-HQ~(&xaMa-2,G—F~Ph¢)~AaCita(cheazFa
Phe) T ' ' | |

474 T\ibqV-AiqulQ~(m-Mcw2F4Phe}v'Nh:—!‘iQA(mwMg—z,&l‘*‘-Pl1e)~Aib~Citn(daM¢~
2F-Phe}

475 (ACC)-V-Aib-EIQ-(a- Me-ZP-PhL} "Nie-HQ-(a-Mo-2,6-F-Phe)-A-Cit-{a-Me-
2£-Phe) 4

476 (AL;C] «V-Aib-EIQ-(x-Me- Ef—l‘hc) Nie HO-(a-Me-2,6-F-Phe)- Atb«cxt{a-
Me-2F-Phe)

477 Aib-V~Aih -EIQ)- (cwae-? 6-1 Phe-)uNle-HQ (ct-Me-2,6-F- Phe) -A-C lt—(cwama
2F- Phe) : :

478 Tan-v- Aib-E1Q-(c- MeZ, 6- F-Ph¢)~Nla HQ (o-Me-2, 6 F-Phe)- AibwL:t-{ﬂ—Mﬂ«
21“«Phe)

479 (AG:O)- V-A:baEIQ-(m-Me«Z 6-F- Phe)-NlawHQ {a- Mﬂrl 6-F-Phe)-A-Cit-(c-
MG»Z!" Phe} - ‘ ‘

380 RGN ADBIO-(o- Mo 26 T- phe)-muo (cz-Me~2 6-F-Phe)-Alb-Cit-(o-

.Mc:'.-ﬁl:' Plle)
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511( AC5C) - V- Alb- E1Q (a- Me- 2, 6-F-Phe)-N e-HQ (a- Me-2,6-F-Plte)-A-(a- M
- 2, 6-F-Phey(a- Me- 2F- Phe)

(AC5C) - V- Ai b- E1Q (a- Me- 2, 6- F-Phe) - Nl e- 11Q cx4. 4e- 2, 6- E- Phe) - Ai b- (a- Me
- 246-F-Plic)-(a-Me-2F-Phe) 513

Ai b-V-Ai b-111Q (cx-Me-2F-11)c)-Ne-11Q (a. Me-2,6-17.-Phe)-A-(a-M-2,6
-F. Phe)-(a-M. 2,6-F-Phe) 514

i b- E1Q (a- Me- 2F-Phe)-Ne-4-1Q (cx-M-2,6-1"' . Plie)-A b-(a-M-2,6. F
Phe) 4a- Me- 2, 6- F- Phe) 515

(ACSC) - V- A b- FI Q@ (a- Mc- 21, - Phe) - Nl e- 11Q (a- Me- 2, 6- F- Pl i e) - A- (a- N1Q- 2,

6- F-PlieHa-Me-

6- 151Q (a- Me- 217- PheyN e-
-E-Pli c)-(a-lve-2, 6- F. Phe

Ai b- V- Mb- E1Q ( a-

7., Phe)j-(a-Me. 2, 6-F-Re
Ai b- V- Al b. ElQ(d-I\/e 2, 61

E- Plie)-(a- Me-2,
(Aese) - V- Ai b- E1
2,6-11-Plie)-(a-

Z480- F- PH

ey

lamﬁb E((ﬁ@ﬁl@):-il\l{‘m) Nie-HO-(or-Me-2.6-F-Phe)-A-Cit-(a-Me-2, 6~
Jpéé)(atyle , 6- F- Pho) - Alb(al\/e 2,6
7 .

Ms2 2, 6- K

'ﬁmq'ﬂ-)ﬁnmﬂ,ﬂ}—ﬂ]l@e@ B.-PI\{BMQ“HQR(Imﬁfeg 6- A=PQ‘¢)H1%:“2(“6‘4"'I
&%%ﬁf’eh)a) N e-11Q (a-M-2,64-Phe) - Al Na-tvl e-.2,.6-

Gi81: - Phe
) (a- Me- 4
Me-2,..6-

JAG LY V-Aib-EIQ-{o-Me-2F-Phe)-Nle-HQ- {(-Me-2,6-F-Phe)-A-Cit-(c-Me-
2ghFl;hP{ge) N e-11Q (a- Me- 2 6-f - Ph4) - A—(a Me-

(AC5C) - V- Ai b- 131
| e-11Q (a- Me- 2, 6

-F-Plic

@8¢a-1vl

QCBYj_A:bﬁ]{@-Xu Me- ZP-PIM—NIG -HO-(a-Me-2,6-F-Phe)-Aib-Cit-(a-
N@Lg%,ﬁ*@hyb 2, 6-F- Phe) - (a- Me- 2, 6- F-Phc) 521

485 Aib-V-Aib-BIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)- A-Cit{o-Me-
2,6-F-Phe) |
486 Al V-Aib-EIQ{a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-Aib-Cit-(a-Me-
2,6-E-Phe)
487 (ACC)-V-Aib-ERQ-(a-Me-2,6-F-Phe)-Nie-HQ- TonMe-2,6-F-Phe)-A-Cit-(a- |
Me-2,6-F-Phe) |
488 (ACSC)-V-Aib-EIQ-(o-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-Aib-Cit-(a-
Me-2,6-F-Phe)
89 Aib»»VnAib-E}{Qm(u~M¢«2F-Ph¢5)~Nle*i'-IQ-(u':Mch,GaF-Phe)«A-Aib~(a—Me~2Fu
‘Phe) |
490_ Aib-V-Ajb-FIQ-{a-Me-2F-Phe)-Nle-HQ-(a- Mc 2, 6-F- Phsz) ~Aib-Aib-(or- Me-
| 2F-Phe) S .
491 (ACSC)-V- Aib- BI(-(a-Me-2F-Phe)- Nle-HQ-(a- M. XS Ph¢)~A-mb (a-Me- |
| 2F-Phe) |
492 TACSC)-V-Ab-EIQ-{o-Me-2F- -Phe)-Nle- HQ (cx Me-2, E% F-Phe)-Aib-Afb- (&'i““"_
‘ Mcmzf Phc) -
493 ‘lAlb V-Alb EIQ-(U. Me 2,6-F-Phe)-Nie-HQ-(u-Me-2,6- F~Phc) -A-Ajb-{a-Me-
| 2F-Phe) : P
493 -. “Ale-Alb EIQ- (a Ma-z 6-F-Phe)-Nle- IIQ (-Me-2,6-F- ic) mb Ajb- (am- '
Me-2F-Phe) ¥ -
495 | (ACSC) VCAb-EIQ- (a-Mo2,6-F- Phe)*Nlr-HQ (mMe:-? 6-F- Pm) A A:b~(r.xw
‘ M¢-2F-Phe) ‘ . S
rTT — (AC,C) VoA EIQ-{(a- Me~2 6 F- Phe)uNlumi—IQ (mML,mz & F- Phe)wAlb Aib- (u- |

| lMchF«Phﬁ)

2.



A ib-st -Aib-1alQ (a-Me-21:-Phe)-N
l e-1-1Q (a- Me-2, 6-F-Phe)-A-Arg(NO2)-(a- Me-2 F-Phe) 522 A
I b- V- Al b- E1Q044c-2F-Plie)-N e-HQ (41- Me- 2, 6- F- PheyAi bi ar g( NOO- (a-

Me- 2F- Phe) 523

(ACSC)-V-Aib-RIC)-(a-Ivle-2F-Phe)-N e-11Q (a- Me- 2, 6- F- Phe) - A- ArgNQ2) -
(a- Me- 2F- The) 524
(AC30) - V- Al b- E1Q (a- Me- 2F- Phe) - 1. 41e- F1Q (a- | Vle- 2, 6- F. Pho) - Ai b-
Arg(N2) - (a- Me-2F-Plie).

Al b- V- Al b- E1Q (a- Me-2, 6-17- PheyN e- HQ (a- Kkl e- 2, 6- F- Phe) - A- Ar002) -

: , 0497
I b-V-Al b-F, 1Q (a

(a- Me- 2F- Phe) 52

525

Me- 2, 6-|F

i b- Arg(NQ2) - (afMe- 2F-H
(AC30) - V- Al b- E1Qq g MA-
Arg(NQ2) - (a- Me- 2F- Phe)

prepared Seq.1

Ai b- V- Ai b- E1Q (ai

Alb V-Aib-EIQ-(u-Me-2F- Phu) Nle- HQ -{e-Me-2, 6-F-Phe)-A-Aib-(a-Me-2,6-
Phe) Nle-1iQ (a-M-2,6-F. P114)-A
Wé‘i ek )7 -

., que

Aﬁlél-,v-ﬂh&)la Mmzm 1D [ Blc-HNB(2ME-2 - PRk -Ab-Aib-(a-Me-

. List of short-chain peptides
t:”lﬁ‘g%‘ﬁ short-chain peptides 537

Wi SF- A

[(AE)CINY HAib- BIOQeA D PG RQ- (mé4°242‘5 Ptiag)-A-Aib-(a-Me-
2,6-F-Phe)

512"-

500 (AC;C)-V-Aib-EIQ-(o-Me- 2I“~PI\E)~NIL~[{Q (a-Me 2 6-F-Phe)-Aib-Aib-(a-
Me-2,6-F-Phe) | ‘ |
501 Aib-V-Aib-EIO-{a-Me-2,6-F-Phe)-Nie-HQ-(a-Me-2,6-F- Phe)-A-Aib-(a-Me-
2,6-F-Phe)
562 Aibnvux\eh-E:Q-(mMe-z,ﬁ.'"wm)-me-[«wlqn(a-mm,ﬁ-H-Phe)amp-z“{"im(m
Me-2,6-F-Phe)
503 (ACCr-V-A-EIQ-{c-Me-2.6-F-Phe) Nle-HQ-(a-Me-2,6-F-Phe)-A-Aib-(a-
Me-2,6-F- le)
504 (AC3C)-V-Alb-EIQ<{x-Me-2,6-F-Phe)-Nie-HQ-(a-Me-2,6-F-Phe)-Aib-Aib- (a-
Me-2,6-F-Phe) :
505 T Aib-V-Aib-L1Q-(a-Me-2F-Phe)-Nle-HO-(ot-Me-2,6- F-Phe)-A-{o-Me-2,6-F- |
Phe)-(c-Me-2F-Phe)
506 Aiwa-Aiva[Q-(mMav‘zF‘*Phe)«N1e-—['{Q~(a~Me—2,6uﬁQPhc)—Aib»(cx~Me~2,6;F-
Phe)-(a-Me-2F-Phe) |
507 {AC5C)-V-Ab-EIQ-(ar-Me-2F- I'hc::) -Nle-HQ- (cx’. ‘Me-3.6- i -Phe)-A-~{0-Me-2,6-
| F-Phe)-(a-Me-2F-Phe) ‘
08 (AC;C)-V-ATb-BIQ-(a-Me-2F- l’hc:) NIe«HQ (rx»Mf:-E 6-F-Phey-Aib- (auM;,- ™
2,6-F-Phe) (m—Me 2F- Phe) ‘
509 Aib-V-Aib-EIQ-(a-Me-2 G-F- Phc:)-NIeuHQ (mchQ 6-1nphe) -A- (wMﬂ-Z 6-F-
Phe)—(aﬂMe -2F-Phe) . : ‘
510 T AD-V-Aib-EIQ (-Me-2,6-F- le)-‘Nlc-HQ (a~M¢s 2.6 th)-Atb {a-Me-2,6+
. E-Phe)-(a-Me-2F-Phe) .
ST [(ACSC)-V-ABEI0- (anMa—Z 6T Pho): N (aﬂm R Phie) Ao Mo
2 b- f‘ Phe)- (a-MmZF Phe) !
(ACSC) -V-Aib-EIQ-{a-Me-2, G«F Pha) Nlc lIQ-(cmef:w"Z 6- F-Pha) Alb (u; Me-

53



Ai ti N-Ai b-El Q (a- Me- 2F-Plie)-N e-11Q A b- Ai b-Gi t - (a- Me- 2F- Phe) 538
539 (AesC) Nai b- EAQ (a- Me- 2F- Phe) - Nl e- 1- 1Q Ai b- A- G t - (a- Me- 2F- Phe) 540
(AC5C) - V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- 1- 1Q- Ai b- Ai b- Gi t - (i x- Me- 2F- Phe)

541 Ai b-V-Ai b-E1Q (a- Me-

542

.2,6-F-Pile)-Ne-11Q A b-A- G t - (a- Me- 2F. Phe)

Ai b- V- Ai b- E1Q (a- Me- 2, 642-Plie)-Ne-1-1Q A t.-Ai b: G t - (a- Me- 2F- Phe)

543

(ACSO) - V- Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- WQ- A b- A- Gi t - ( 1: 4410- 2F- Pl i e)

544

(AC5C) - V- Ai b- ELQ (a- Me.
545 A b- V- Al b. EXgyfa= W
546 547 s

Ai b- V- Ai b- E1Q ( (x- Me- 2F

D6-6-HheErdye-N- Bh°11QA| b-Aib-Git- (0. 44e- 2F- Phe) -

S T v AER T ek 2 P b Ve 1 m«_@@’mﬁ_ﬁiﬁdpﬂﬁ
Lﬂnﬂmﬂ&@@i‘dﬁ"ﬁb Aib-Cit- (a Me- 2, 6- F- Phe)

(AC5C) - V- Ai b-F £ a- ey
(AC5C) - V- Al b- El\l-'ﬁ!i rvl et
) Ai b-V-Ai b-E1Q{(a- Me-2

’EE %WE (%eMglﬁil(}i ;L bc% E@M&% NE- 233@%6%%3

Bwa:(cpmﬁﬁr«ﬁ@mqmb A-Cit-(a- lve 2, 6- F- Phe)

549 550 hEs
Ai b- V- Ai b- E1Q (&- Ne- 2, 6}
551 s

(ACSC) - V- Ai b- E1Qgfa=Me=
552 (AC5C) - V-A
i b- ELQ (a- Me. 2, §- F- Phe)

CiO)-Y-A Fl M 2F Ph -Mig-1 1O-{ a-Me-2,6-F- Phﬁ)“t"k‘{ﬂ -Me-2.6-
(ATSELY A B M PP PRONIAIO (- Me 2 65-Fhe) Ao b
- I"he)—(wl\r‘la ST

P - PG EN i DR e QL S PR
R T (41t 2P B8 - ( ce- Ivte 2,6-F-Phe) A

i b- V- Ai b- E1Q (a{iypr2F
Ai b- V- Ai b- E1Q (- Me-2 F

‘{N @92 @‘Tﬁ*hg) I(n@I liﬂsel? mﬁﬂ (e-Me-1,6-F-

Pht.) (ch 2,6-F-Phe)

518

1 Aib-V-Alb-EIQ-(a~Me-2 6-F Phc)—Nie HOQ-(z-Me-2,6-F-Phe)- Atb—{a -Me-2,6-

F-Phe){a-Me-2,6-F-Phe)

(AC;C)-V-Alb-EIQ-(a-Me-2,6-F- Pht:) Nla:-—lIQ (cr, -Me-2,6-F- Phc) An (cx«Me»
2,6-F-Phe)- (cr.-Mc:-R 6-F-Phe)

T

(AC;C) -V-Aib- LIQ ((1 Me-2,6-F-Phe)-Nie-HQ- (cx -Me-2,6- i‘ Phe)- Aib- (m Me-
2 6-F-Phe)-(é-Me-2,6-F-Ph)

52

Aide-Aib-ElQ~(d—MEa2F-Ph¢)~NIa—HQ—(mMu-iz,ﬁ—F~Phc)~A-Arg(’NO;}~(an
Me-2F-Phe) ‘

52

Aib-V-Aib- EIQ-(ct-Me-2F- Phe)aN!cuHQ (ﬂ-MeQ G- F Phc) Aib- Arg(N(),;) (t;m-
Me-2F-Phe)

323

(ACsCyV-Aib-EIQ- (a Me-2F- Pha) Nle- HQ (o Me 2,6-F- Phe) A-Arg(NOy)-
(ca-Me- ZF*Phe) ‘

524

"I (ACC)-V-Aib-EIQ+(c.-Me-2F- -Phe)- Nle HQ (u, -Me-2, 6-F- pm,) -Aib-

Arg(NOz) (e Me-2F- I‘hc:)

525

Aib-v- Aab EIQ-(o- Me 2,6+ F Phe)lee HQ (ot~ Me 2, 6 F- Phc) -A- Arg(ND:)
{a-Me-2F-Phe)

526

| ATo-v-AT-EIQ-(a-Me-2 6-F~Ph&)-Nle~HQ (@-Me-2,G-F-Phe)-Aib- Arg(NOg)

(a-Me -2F- Phe)

527

‘ Arg(NDz) (a-Mf:-2F Phe)

(AC;C)-V Alb ElQ}- (cx M¢:~2 6*[‘ Phc) Nlc;»-HQ{u. Mc-2 6-F~Ph¢)-A-

54




555 ( AC5C) - V- Ai b- ELQ (tv- Me- 2F- Pbe) - Nl e- 1- 1Q- A i b-
556 ( AC5C) - V- Ai b- FLQ4a- Me- 2E. Phe) - Nl e- 11Q- Ai b-

557 558

Ai b- V- Ai b- ELIQ (a- Me- 2, 6- F- Phe) - Nl e- 11Q A b- A- Ai
Ai b- V- A i b- El CHa- Me- 2, 6- F- Phe) - Nl e- HQ Ai bai b- Ai
(ACsC) - V- A b- ELQ (a- Me- 2, 6- E- Phe) - Nl e- HQ Ai b- A-

A- A i b- O Me- 2F- Phe)
Al b- Al b- (a- Me- 2F- Phe)

b- (a- bl e- 2F- Pho)

b- (a- Me- 2F- Phe) 559

Al b- (a- hl e- 2F- Phe) 60

(AC5C) . V- Ai b- ELQ (a- Me- 2, 6- 1, - Phe) - Nl e- HQ- Ai b- Ai b- Ai b- (a- Me- 2F- Phe)
561 Ai b-V- Ai b- EI Q (a- Me- 2F- Phe) - Nl c- 1- 1Q Ai b- A- A i b- (a- Mc- 2, 6- F- Phe)

562
Ai b- V- Ai h- E1Q (
563 (AC5C) - V-
i b- (a- Me- 2, 6- F-

i b- Ai b- (a-tvile- p%

i b- A- Ai b- (a- Me-
| e- HQ A i b- Ai b-
( AC5C) - V- Ai b- E1
568 (AG C)- V-
i b- E1Q (a- Me- 2
Ai b- V- A

i b- E1Q (a- Me- 2F
F- Phe) 7

( A05C) - V- Ai b- El
2F- Phe) 572

3N e- 2R

A b- E1Q (af

Phe) 564
58- F- Ph
D, 6- F- Ph

N b-(a-t

- Me-

e Y- Bl My B AT B A H@a("wbé“ Fad e A
2 Rhﬂ)l‘ 26DGHQ Al b - A- A

A{%m*@m Mcbw:‘?@‘ R T e R e A

1
étu-%ﬁnmdcb V- Al b- ElQ(a Me- 2, 6-F-Phe)-N
£01.0

AR B TR BB R IR Ve 6 e By

Ai b- 131Q (jaMbe62-Bef- Phe)- Nl e- 11Q A i b-A Phe) 69 Ai b-V-A

I TR 7 Y2 s STV M0 o W AT e ST T S PRV R A TA TP N (AR

Phe) - N preAMa-2a-A-theAi b- (a-t vi e- 2, 6- F- Phe) - (a- Me2

5 %a- V- PAGHREY Al 51&@ Me 2F L\he() Nl HO: éa Me2,6:8- glui)(/\ébue
Arg(NO)-(oi-Me-2,6-F-Phe)

533 Alb-V-Aib-EIQ- (@-Me-2.6-F-Phe)-Nle-HQ-{et-Me-2,6-F-Phe)-A - Arg(NOy)-
(a-Me+2,6-F-Phe} '

534 .mb V-Aib- EIQ-(n-Me-2,6-F-Phe)-Nle- HQ (er. Mc: 2,6-F-Phe)-Aib- Arg(NO;}*
(0-Me-2,6-F-Phe) |

535 (ACSC) N-Aib- EIQ-(a- Mc-? 6-F-Phe)-Nle-HQ- (a “Me-2,6-F-Phe)-A-
Arg(ND;) (o1 Mt,-i! 6-I'-Phe)

36 | (ACSC)-V-Atb-E1Q-(o-Me-2,6-F-Phe)-Nie-HQ-(a-Me-2.6-F- phcmm

Arg(NOz)-(c-Me-2,6-F-Phe)

Table 2 (xiii): List of short-chain pephdes prepared

Seq. - ID, chueuce 0fshnrt~chain peptides

No, .

537 Aibn\’ Alb HQw(mM&:-EP -Phe)- Nll.. HQ*Alb"A-CII (a«ML-?F Pht’:)

538 A1b+V~A:b ElQ (cx~Me-2F -Phe)-Nle-HQ-Aib- Alh Cit-{er- -Me-2F- Phe:)

539 (AC;C) -V-Aib-EIQ- -{o-Me-2F- Phe) Nlt:-HQ -Aib-A- Cltw(ﬂ'.*-MLwZF Phe)

540 (AC;C) -V-Aib-E1Q-{a-Me-2F-FPhe)- Nlcv}{Q -Aib-Aib-Cit{(u-Me-2F-Phe)

541 AIb—V-A!b EIQ-(a-Me-2,6-F-Phe)-Nle-H(}- Alb—A-Cliv(d. Me-2F-Phe)

542 Alb—V Azb EIQ- (a-Mc-ZE 6-F-Phe)-Nle- HQAIb«Alb-C“ut (mMa—ﬂ" -Phe} |
543‘ (ACsC) -V- Aib-EIQ (a -Me-2,6-F- Phe)-Nie-HQ- Alb A-Cltw(a—Mc:-EFPhc) _Fl
544 ‘ (ACsC) -V-Aib-EIQ (m-Me~»2 6-F- Phc)~Nlc I{Q+A|b-mb Clt»(m-Me+2F «Phe}
5345

. AIb*-V#AlwaIQ (a-Me,QF Phc:) Nlc HQ- Alb A Clt (ch-Z 6 FuPhc}

5‘5'



(AC5C) - V- Al b- ELQ (a- rvi e- 2F- Phe) - Nl e- 11Q Ai b- Ai b- (a-t vl e- 2, 6- F. Phe) - (
a- Me- 2E- Phe) 573 Ai b- V- A
i b- E1Q (a- Me- 2, 6- 1, - PheyN e- HQ Ai b- A- (a- Me- 2, 6- F- Phe) - (a- Me-  2E- Phe)

574

Ai h-V-Ai b-1i1Q (a- Me. . 2, 6- F- Phe) - Nl e- 11Q Ai b- Ai b- (a- Me- 2, 6-f - Phe) - (a-

Me-2 F-Phe) 575

(Aese)- V- Ai b- E1Q4a- Me- 2, 647-. Phe) - Nl e-1-1Q Ai b- A-(cc-Me-2,6-1,-Plie)-
(a- Me-2 F-Phe) 576 (ACSC) V- Ai b- E1Q0- 1?4e- 2, 6- F- Phe) - N

| e- 1- 1Q Ai b- Ai bs
V- Ai b- E1Q -

17- Phe) 578 Ai b{

i b- (a- Mc- 2, 6- 171
( AC5C) - V- Ai b- EL(P
2, 6-17- Phe) 580
ib-(a-l\/e-2,6-. F

ﬁ,:M;;’i mmvem,q@gf% w;g{zgapwé)-rﬁipgmg C "JZ‘ZLT% 1 GFgh)
ﬁ?ﬁd\ I_O( :J(wcg@, \glﬂz;b'zﬂlé (BWsz BEQIAATRA Rit{a-Me-2,6-F- Phe)
S48 Me- (ABCHEREY-Al- @Ql(ﬂfé’-'%?%”ﬁ? Mo ad-gibidgyle-pe e
_&%&; l- VAlﬁ'WAﬁ@IQ((@-‘LMZ‘ﬁ?ﬁ’&)@)lcwm}&;ﬁ@-w {o--We-2,6-F-Phe)
550 Aib- v mb HQ (o Me 2,6 ?“‘"ﬁ‘e) Nle-HQ-Aib-Aib-Cit-(ci-Me-2,6-F-Phe)
551 ] (ACC)-V-Aib-EIQ{a-Me-2,6-F-Phe)-Nle-HQ-Aib-A-Cit-(1-Me-2,6-F- Phe) |
552 (AC;C)-V-Alb-EIQ-{a-Mo-2.6-F-Phe)-Nle-HQ-Aib-Aib-Cit-(o-Me-2,6-F-Phe)
533 Aib-V- Al EIQ-(c-Me-2F-Phe)-Nle-HQ-Aib-A-Aib-(o-Me-2F-Phe)
554 | Atb-V-ATb-ETQ-(c-Me-2F-Phe)-Nio HQ-Aib- Alb-Afb-(a-Me-2F-Phe)
535 (ACSC) -V A:b EIQ<(a-Me-2F-Phe)-Nie-HQ-Aib-A-Aib-{c-Me-2F-Fhe)
556 (ACC)-V-Alb-EIQ(a-Me-2F-Phc)-Nie-HG-Aib-Aib-Aib-(a-Me-2F- Phaz}
557 "Aib-V-Aib-EIQ-(-Me-Z, 6-F-Phe)-Nle-HQ- -Aib-A-Aib- (a-Me2F-Phe) |
543 Aib-V- mh EIQ-(a-Me-2 - F-Phe) Nie-HO-ATb-Alb-Afb- (ct-Me-2F-Phe)
559 (ACSC)-V-ATb-EIQ-o- M¢~2 6-F-Phe)-Nle-HQ-Aib-A-Aib-{c-Me-2F-Phe)
560 (ACC)V-ATb-EIQ-(a-Me-2,6-F-Phe)- “Nie-HQ-Aib-Aib-Aib~(ct-Me-2F-Phe)
561 Aib-V- A;vaIQ {o-Me-2F- Phe}uNlc-HQ»AabuA-Aub (a-Me-2,6-F-Phe)
562 Aib-V-Aib-EIQ{a-Me-28-Phe)-Nle-HQ-Aib- Alb-Aib-(a-Me-2,6-F-Phe) ]
563 (ACS0)-V-Aib-ELQ-(o-Me-2F-Phe) Nle-HQ-Aib-A-Aib-(0-Me-2,6-F-Phe)
564 (ACSC)-V-ATb-EIQ-(a-Me-3F Phe)-Nie-HQ-Alb-A ib-Alb-(cu-Me-2,6-F-Phe)
565 Aib-V-ATb-EIQ-{o-Me-2 6. Pho) NIo HOAIb-A-Alb(a-Me-2,6-F Phe) |
566 Atb- *A:b HQ (a Me-2,6-F- Phe)-Nle-HQ- Aib-Aib-Alb- ~(o-Me-2,6- F-Phe)
567 (AC;L) V-ATb-EIQ-(a-Me-2,6-F-Phe)-Nie- HQ-ATb-A-Aib-(a-Me-2,6-F- Phe)
568 (AC;C) V-AB-EIQ- (c:cwMa 3,6-F- Phe) Nle-T1Q-Aib- Al-Aib-(a-Me-2,6-F- |
, . 'Phc) L
I "Aab«v B BT (- Meo-2F- Fhe) Nl::-HQ Allw\ (m—»MeQ 6-F-Phey-(a-Me-2F- |
Phe) '
570 Alh*V*ﬁlb-F 1Q-{a-Me- 2F-Phu) Nlﬂ*HQ—Alh < Aib- (:t-Mc-Z 6-F- Phe) (-Me-
2F-Phe) ‘ |
ST ”(Acsf:) V- Alb—EIQ {a- M¢-2F~Phc)uNl¢ HQ‘Aib -A- (cx—MeQ 6-F-Phe)-(a-Mo-
o |oerhe) \ .
57 (ACsC) V- Arb*EIQ (a-MwZFwPhes)uﬂleJ{Q-A:b»Anb~(a. MoZ6-F-Phoy(a

56



581 Ai b- V- Ai b- ELQ4a- Me- 2, 6- E- Phe) - Nl e- 11Q A
i b- A-(a- M - 2. 6-F-Phe)- (a- Me- 2, 6- F- Pho) 582

Alll-Viaib-E1Q (ix-M-2,

6- F-Phe)-N e-HQ A i b-A

i b-(a-tvie-2,6-FPhe)-(a.. Me-2,6-F-Phe) 583

(AC50) - V- A b- E1Q (a- Nde-

2,6-17-Pho)-Ne-1-1Q A

| b- A-(a- Me-2. 6-F-Phe)-(a- Me-2,647?-Phe) 584

(AC50 V- Al b- E1Q (a. Me-2,
Me-2,6-F-Plie) 585 Aib-
SAr g( N2) - (a- Me- 2F- Phe)

6- F- Phe) - Nl e- HQ. Ai b- Ai b- (a- Me- 2, 6- F. PheMa-
V- Ai h- El Q (a- Me- 2F- Phe) - Nl e- 1- 1Q- A i b- A
586 Al b- V- Ai b- El Q (a- Me- 2F- Phe) - NLe- HQ A.

EnELREPRE) 587

s M e R R e AR e

°hE~)’h68 9

IR SRS iaa T mewmmﬂw&m EE%hey- (o
b M-} NI e- HQ Ai b- Ai b- Ar g( NQR) - (f t - Me- 2F- Phe.

3 BCATVEARFIR M 2T Roo Nk ‘A‘Rg"t‘?\ﬂ Mg

Me- 2F-Phe}

(AL;C) -V Al bIQ {0 “Me-2 BquPhe) -Mle- HQ Alb Aib-{u-Me-2.6-F-Phe)- (u.
Me-2F-Phe) -

Aibav-Aiii“i'mmaam-zF-PhewzeuHQ-Xib~A{a-Mémz,saF-phe){mMe-z,G«

F-Phe)

Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-{1Q-ATb-Aib-(u-Me-2.6-F-Phe)-{a-Me-
2,6-F-Phe)

(AC5C)-V-Aib-EIQ-(ct-Me-2F- Phe)-Nlc-HQ Alb-Av(u, Mc 7.6-F- Phr:) {o-Me-
2,6:F-Phe) ‘

(AC;C) V-Aib-EIQ-(tr-Me-2F-Phe)-Nle-HOQ-Aib-Aib-(a-Me-2,6- l*~!’hc:) {cx-
Me-2,6-F-he)

AiIJ-V-AiwaIQ{u-Me—2,6~Ful5he)~Nle—l--{QnAib~A—(cx~M¢-2.6~—F «!‘thu»Me-
2,6-F-Phe)

T A V-Aib- BIG-(n-Me-2,6-F-Pite) Nle-HQ-A ib-Aib-(ct-Me-2,6-F-Phe)-(ac

Me-2,6-F-Phe)

TACC) VA FiQ-(o- Me:~2 EPh N O AT A (o Me. - Phe)v(qv

| Me-2,6-¢-Phe) -

(ACSC) V-Alb-EIQ-(a-Me-26- F~Phe)-Nle~[ [O-Alb-Aib- (ﬂ.-ML-Z 6-F- Phc:) (o
Me-2 ,6-F-Phe) :

1 ATb-V-Ab-EIQ- (c-Me-2F- mm) Nlc~HQ~A|b~ »-Ar;,(NO;;) ~(a-Me-2F-Phe)

Aib V-Aib-EIQ-(a-Me-2F- Phe)- Nle-HQ ~Aib-Aib- Arg(NOz) {ot-Me-2F- Phe)

(ALSC) -AabE[Q (o-Me-2F-Phe)-Nle-HQ-Aib-A- Arg(NO;) -(o-Me-2F-Phe)

(ACSC)- V-Alb—F!Q (auMc-zF«Phe}-Nlc&-HQ -Aib-Aib- Arg(N();} (a-Me-2F-
Phe) -

I b- A ib-Arg(NOR)F(TX-NI
( AC5C) - V- AI b- Elcngl(»’
588 (ACse) N- Ai b- (a- |
I b- Argad402) - (a- Me- 2F-
Ai b- V- Ai | a- E1( 10}-e—26-4F
590 5‘?3
Ai b- V- Ai b- El Q- (ck- Me-2, @
) - o -
(AC5C) - V- Ai b- E1Q-Y73- Me-
591 .

576

577

578

579

550

531

582

583

384

585

336

587

588

58

lA;bwvu.«:b bIQa(cx-Me-Z 5F Pha)uN!c-HQ mbnA Arg(NOz)"(a Mewll“wf‘he)



Phe) 592

(ACsC) - V- Ai b- MQ- (a- Me- 2, 6- F- Phe) - Nl e4- 1Q- Ai b- Ai b- Ar yNO2) - ( a- Me- 2F-

Phe) 593

Ai b- V- Ai b- E[ Q (a- Me- 2F- Phe) - Nl e- El Q Ai b- A- Ar g( NOO- (a- Me- 2. 6- F- Phe)

594

Ai b- Vai b- E1Q (a- Me- 2F- Phe) 441e- EN- Ai b- Ai h- Arg( NQ2) - (a- Mc- 2, 64C- P- he)

595
(AC3C) - V- Al b- E1Q (a- Me- 2F- Phe) - Nl e- HQ- Ai b- A-Arg(NQ2) - (a- 1 vfe-2, 6-F-
Phe) 596 .
(AC5C) - V- Al b- EI 0 Ve 2 ABEANEIO-Geride RS- To N - A P E RIS )fohp2F-Bhe)
Phe) 597 - s (ACC-V-Aib- Qe -Me-2,6-F-Phe)-Nle-HQ-Aib- Awf,(Noz) {o-Me-2F-
Ai bN- Ai b- E1Q (a-{Me- 2, 6- k- Phe 3 N e- 1- 10- Ai b- A- Ar g( NO2) - (a- Me- 2, 6- F-
Phe) 598 | Phed
Al b- V- Ai b- E[ Q (g-shyTe- 2, @A(ﬁff’h@‘)xbiﬁl@{d—l\/@«?fﬂ P THARQ (ABR)b- L N DR{ R MB-2F-
F- Phe) 599 (AQ5C)- V-Ai Q(a-Me-2,6-F-Phe)-Nle-1-1QA
i b- A- Ar g(NCR) - (& Me- 2, 61 ﬂm’ Pi | e)
(AC5C) - V- Ai b- ER)[-56&- VE. 2 Afs-t-ARREIQ-fd- mﬁ@_mymw&m}mm@tﬂm}m (can&le“@he)
600 F-Phe) 594 Aib-V-Aib-EIQ-{(a-Me-2F-Phe)-Nle-HQ- Aib-Aib-Arg(NO2)-(a-Me-1,6-F-Phe)
595 (ACAC)-V-Ab-EIQ-{ix-Me-2F-Phe)-Nle-HQ-Aib-A-Arg(NOy)-(ct-Me-2,6-F-
Phe) o B |
596 {ACSC)-V-Alb-EIQ-(a-Me-2F -Phe)-Nie-HQ-Aib- Aib-Arg(NO2)-(a-Me-2,6-F-
Phe)
597 Ab-V-Aib- HQ (o Mo-2,6-F-Phe) Nle-HQ-Aib-A-Arg(NOzu-Me-2,6-F-
| Phe)
598 Aib-V-Aib-EIQ-(x- M¢-2 6-F-Phe)-Nie-HQ-Atb-Aib- Arg(NOzHa “Me-2,6-F-
Pha) .
599 (ACsC)-V-Aib-EIQ-(c-Me-2,6-F-Fhe)-Nle-HQ-A ib-A-Arg(NO)-{a-Me-2,6-F-
Phe)
600 {AC:C)- -V-Aib- EIQ-{c- ME*Z 6 F- Phc) Nté:-HQ Alb- mb«Arg(N(Jz) -(o-Me-2,6-
F-Phe)

Table 2 (xiv): List of short-chain peptides prepared

Seq. ID. Sequen::c of short-chain peptides
No. . ‘ ' : ‘ - .
601 1 Aib»V“Aih BIQLMHQ-Har- AK{Bip(OMe))-(APPA)
7 [ AlbV-AD-BIQL-NIe-HQ-Har-AK-(Bip{OMe) (APPA]
&3 (ACTO)-V-Alb EIQLMHQ-Har-AK-(BIp{OMe))- (APPA)
604 (ACSCYV-ATb-EIQL-NIeHQ-Har-AK-(ip(OMe))-(APPA)
505 (AC:C)-V-Aib-EIQT KATIQ-Har-AK-(BiplOMe)(APPA)
06 (AC;C)N -Aib-EIQL-NIeHQ- Har-AR-(Bip(OMe))- (APPA)
| 697 1A VAAC,C)-EIQLMHQ-Har-AK ‘Ei‘a..p(om))-{APPA)
608 ATV {AC;C)-ETQL-Ne-HQ-Har-AK-(Bip(OMo)-(APPA)
609 (AC1C) VAACCYBIQLMHQ: Hamx-(mp(omcy) (AFPA)
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Table 2 (tiv): List of short-chain peptides prepared Seq. 1D.
Sequence of short-chain peptides No. 601A hN-Ai b- El QM

1Q Fl ar- AK- (Bi p(Ow)) - (APPA)

602Ai b- V- Ai b- E1QL, - Nl e-1-1Q 1lar- AK- (Bi p(d vie))-(APPA) -603(AC3C) -V
-A ib-EPILN114Q |l ar- AK4B i p(Qd's 4))-(APPA) 604-

605, 11/ 4411Q 1-lar-A I C- (B i p(Owe)) - (APPA) 606-

- 607Ai b- VAAC3C) - El QLMHQ f 1ar - AK- (i ii p(Qtvie)j- (7t PPA)--

608Ai ti-V-(AC3C)-El Q.- N e- HAI ar - AK1I 3i p(Ohi | e)) - (APPA)

609( AC3C) - V- ( AC3C) - EI QLMHQA{ ar 4AK- 03i p(Q\VE) ) - (APPA) 610

(49 (2539 T VOt BTl SRy 7
(ACSQ) - V- (ACC) - BE&L- NI o] PG AR WA)
Ath- V- A b- EI QLM T T Al ARG} MG m)ﬁ(l@vbl)e)wzmpmm@mw» (APPA)
(A0 SV A b QPR 10 43'?’(‘&5%% 'é’“ ey ”'-" MAPPAPTS
( AC3C) - V- Ai b- EI Qis1ave- 11
( AC5C) - V- Ai b- El ¢ et
( AC5C) - V- Ai b- El Q- NLe:.E: '
Ai b- V- (AC3C) - EI QM- 0- 1 mkt_@lsz(« -HRach ]
617 (ACSC1-V-Ab-EIQLMAG-Har(NO;)-AK(Bip(OMc))-{APPA)
618 (ACC)-V-Atb-BIQL-Nie-HQ-Har(NO2)-AK-(Bip(OMe))-(APPA)
619 Aib-V-(AC;C)-EIQLMHQ- HarNO)-AR-(BIp(OME)(APPAY ]
620 AV IACC)-ETQL Nie-HQ- Har(NOzy-AK-(Bip(OMe))-(APPA) |
621 (ACC)V-(AC;C)-EIQLMIIQ-Har(NO2)-AK-(Bip(OMe))-(APPA)
622 ' (AGCIV-(ACCY EIGL Nie-HQ-Har(NO,)- AK-(Bip(OMe))-(APPA)
623 (ACC)-V-(AC;CyEIQLMHQ-Har(NO2)- AK (Bip(OMe)){APPA)
624 (ACCY-V-(AC,C)-EIQL-NIe-HQ- Flar(NO2)-AR-(Bip(OMe))-(APPA)
615 Aih V-Aib- EIQLMHOQ-Har(NO7)}-A - K(H:otm)—(ﬁlp(()Me)) (AI‘I’A)
626 Alb-V-ATb-EIQLNle-HQ-Har(NOz)-A-K (Biotin)-(Bip(OMe))- (APPA)
627 Aib-V-Aib- EIQLMHQ-Har-A-K(Biotin)-(Bip(OMe))-(APPA)
628 1 Kb V-ATb-BI0L, Nie-HG-Har-A-K(Biotin)-(Bip(OMe)) (APPA)
629 Aub~V3Aab~EIQLMHQ[“lar(NOﬂ-—NK(-LOm(CI{z)wLH;) -(Bip(OM&))-(APPA)
a0 “AiB«V-»Aib-EIQI.,-Nle-I-lQ-Har(N(h)-A-KGCO{C&*l2)5{‘.[“13}(}3ip(OMa))-
(APPA)
r<tl Aib-V-Aib- EIQLMHQ-Har-A-K(-CO- {CH)e-CHs)(Bip(OMe))- (APPA}
632 Aib-V-Aib-EIQL-Nie HQ-Har-A-K(- “CO-(CHy)e-CHy)-(Bip(OMC))-(APPA)
| 633 ‘mb V-Aib-EIQLMHQ-Har(NO2)-A-K(-CO(CH)i-CH l;)-(Bip(DMu)) (APPA)
634 ATV ATL-BIOLNie-HQ-Har(NOS)- A-K(-CO-(CHp)s-CH3)-(Bip(OMe))-
(APPA) : -
633 ATV ATD-BIQL MHQ-Har-A-K(-CO-(CH)s-C Hs)-(Bip(OMe}) (APPA)
636 Alb-V-ATb-EIQL-Nie-HQ-Har-A-K(-CO-{CHy)s-CHs}-(Bip(OMe) HAPPA)
637 TATSC)V(ACC)- EIQL Ko HQ-Har-A-K(-CO- (CHa)y-CHy)- (Bip(OMe))-
‘ (APPA) : '
633 , (AC;C)-—V*(AC;C) EIQLW-IQ-I{ar(NOa) A{NMc)K (B:p(()Me)) (APPA)

39



Al b-V-(AC3O)-RIQ-Ne-1iQ1-1ar(NXR)-AK -03i p(OW)) - (APPA) 6
(AC30O)-V-(ACIO)-El QM lOI ar (NQ2) - AK- (13i p(0OM) ) - (APPA) 622
(AC3C)- V- (AC3C) -El Q.-Nle-1-1Q 11ar (NOR) - AK- (Bi p(QOwe)) - (APPA) 623
(AC5C) - V- (AC3CQ) - EI Q_I\/EIQ -lar (NQ2) - AK- (Bi p(Owe) ) - (APPA) 624
(AC50) - V- (AC3C)-El QL- Nl e- 11Q El ar (NQ2) - AK- (Bi p(d vl e) ) - (APPA) 625
Al b. V-Ai b-EI QLM | Q Har (NOQ2) - A-K(Ri otin)-(Bi ppmremAi TA) 626

Al b- Vai b- El Q.- Nl e. HQ Har (NQ2. ) - A- K(Bi oti n) - (Bi p(Owe) ) - (APPA) 627
Ai b- V-Ai b- El QQML1Q Har - A-K(Illotlrt) (Bi p(oMe)) - (APPA) 628

Ai b- V- Ai b- El QL- NLe41Q-Hay
Ai b- V- Ai b- El QLM $20 11 af

B 2y B HEAS O R R OMaAPea) |

ip(Qvle))-(APPA) 630 A

i b- V- Ai b-P. 1 QL-

)

(AnAtF))pO2 A?i)l El QLIS 1-IDa) Seausges otyhpxerhaiy Bﬁmﬂf%) ( Bi PPMe) ) - ( APPA) 3 )
Ai b- V- Ai b- E1QL, 44de- |[Q»1 tar- A K(-CO (Cl-12)s- Cl- 13) - ( Bi PPMe) ) - ( APPA
N boVoA b- B QAM 8 Har (NAGR KB ERIT N M o A RS 2B )
6%1@?') b6g-5Al b- EJf QL- N1cA@id©8tchNERIAA- K( - 00- (C112) a- CH3) . (Bi p(OVE) ) .
A bovai b 101, M8 11 of CRR G T s TSRS TR 636
(Bip(OMe))-(APPA)
642 (AC:CYVI{AC,O)- E[QI (NMeIM-HQ-Har(NO,)-A-(NMe)K-(Bip(OMe))-
(APPA)
o (ACIC)-V(ATC)- EiOL (NM::)Nlc HQ-Har(NO; - A-(NMe)K-(Bip(OMe))-
(APPA) | \
644 _ (ACSCINAACCEIQL-(NMe)M-HQ-Har(NO2)-A-(NMe)K-(Bip{OMe))-
(APPA)
645 (ACC)-VAATC)-FIQL- (NML)NIL. -HO- Hm{ND;) -A-(NMe)K-(Bip(OMe))-
(APPA) :
646 Aib-V«Aih—ElQLM’HQéﬂar-AKu(Bip({)Mf:))
647 ATD-V-Aib-EIQL-Nle-HQ-Har-AK-(Bip(OMe))
648 (AT;C)-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))
649 (ACE)V-Ab-FIOL Nle-HQ-Har- AR-(Bip(OMa))
1630 (AC;C) V-Ab-EIGLMIIQ-Har-AK-(Bip(OMe)}
651 (AC‘:.L) V-Aib- FlQL-Nlewl TQ-Har-AK-(Bip(OMe))
652 ATb-V-{ACC) FIQLMITO-Har-AK-(Bip(OM¢))
653 Alb-V{AC,C)-EIQL-Nle-HQ-Har-AK- (Btp(OMﬁ))
654 | (AC;C) V(AT C)EIQLMHG- Har- AK-(Bip(OMc))
653 (ACCYV-ATCHEIQLNIe HQ- Har-AK{Bip((’)Mc))
656 (ACC)-V-(ACC)- EIQLMHQ THar-AK-Bip(OMe))
657 (AC:CIVIAC,C)-BIQL-Nte-HQ-Uiar-AK-(Bip(OMe))
658 ATo-V-Aib-ETQLMHQ-HartNO2)-AK-(Bip(OMe))
§89 | Aib-V-ATb-EIQL-Nie-HQ-Har(NO)- AK-(Bip(OMe)) ™
660 A1b+V Aib—EIQLI\dHQ HHJ‘(NC);) . I(L(Bmtm} (Bip(DMe))
T ] Aub-V Aib- FiQL-NIeJ{Q “Har(NO3)-A-K(Biotin)- ~(Bip(OMe))

Ma%le]zj(g)-l_ﬁgt(ol}‘lggt)rt émgnqapatﬁw %%&2&10113) (H p(Ow)) -

80



Ai b- V- Ai b- El QL- Nl e- HQ 11ar - A- K(- 00- (ei h) s- CH3) - (8i p( OVe) ) - (APPA) 637
(AC5C) - V- (AC3C) - El QL-Nl e- 11Q 1- 1 ar - A- K( - 00- (e1- 12) 8- CH3) - ( Bi p( OMe) ) -

(APPA) 638

( AC5C) - V- (AC3C) - ELQL241- 1Q 11ar ( NOR) - A- ( NMegi

- (Bi p(Qve)) - (APPA)

Table 2 (xv) List of short-chain peptides prepared Seq.111. No.
Sequence of short-chain peptides 640

(AC5C) - V- (AC30) - El QL- (NMe) M 11Q Har - A- K(-00- (C117) s- CH3) -

(Bi p(ONl €)) - (APPA) 641
E1QLANI

( AC5C) - V- (AC3C) -
i p(OMVB) ) - ( APPA)
(AC3C) - V- ( AC3C) -
(APPA) 643
( AC3C) - V- (AC30)
(APPA) 644
( AC5C) - V- (AC3C) -
(APPA) 645
( AC5C) - V- ( AC3C) -
(APPA' ) 646

642

Albw -rAlb Bl ;Idi;;\—/ll-l(?— E{RPA_Iﬁljlmm)fgp(O]mﬂe\l}F €i=13)=

(B

b T U NVRIENA BIHE QLA 1 IO HarAh- KM)"W@(BHMUVB) ) -

881 (A

Bip(OMe))

R AT )

65 Aib-V-Aib-EIQL |
‘ %WNL’ETW?WW@Em(Mme EIFOUR Vi C)) -

i—CH;!
12)e-CH:)-(Bip(OMe))

Mlg-HOQ-Har{NO;) Anl{(uC(}

BT~ ( NV GA B ey A KO RET e (B P BIRYS.

AibV-Aib-EIQLMHG-Har(NG,)-A-K (-CO-{CHp)p-CHy)-(Bip(OMe))

663

669 Aib- V- AD-BIOL-Nie-H0-Har(NOy-A-K(-CO-{CHz)a-CHs)}-{Bip(OMe))

&7t ATh-V-AT>-BIQLMFAIQ-Har A-R(CO-(CH-CH-(BipOMe)

71 ATb- VoA B-BIQL- Mle-HQ-Har-A-K(-COCHz)s-CHy)<(Bip(OMe))

672 (AC T VACHC)-EIQLMHQ Har-AR(-CO-{ClT)s- CH:)-(Bip(OMe))

673 (AC LTV A(ACHY-EIQL-Nie-HQ-Har-A-K(-CO-(CH)s-CH){Bip(OMe))
674 (ACSC)-V-AC,C)-BIQLMHQ-Har(NO2)-A- NMe)K-(Bip{OMe))

675

(ACSC)~\-’-(AC;C)~E[QL—Nle~HQ~Har(NOz)"A—(NMc)K—(Bip({)Me)}

Table 2 (xvi): List of short-chain peptides prepared

Seq. ID. | Sequence of short-chain peptides |

Ne. * .

676 ATb-V-Ab-EIQL-(NMe)M-HQ-Har-A-K(-CO-(CHz)s-CH - (BipOMe))

677 ATb-V-Aib-ETQLANMe)Nle-HQ Har-A- K( _CO-{CHy)-CHy)-(Bip(OMe))

678 (ACC)-V-AD-BIQL-(NMe)M-HO-Har-A-K(-CO-(CH)s-CH){(Bip(OMe))
679 {ACC)-V-Aib-EIQL-(NMe)Nle-HQ-Har-A- K{(-CO-(CHy)s-CHi){Bip(OMe)) a
680 Aib-V-Ab-E[QLMHQ-Har-A- Arg(NO;)-({?-Ip(C)M&)) (APPA)

Bl T Ab-V-AD-BIOL-MNie-HO-Har-A-Ara(NO)-(BIp(OME))-(APPA)

682 (ACIC)-V-Aib- EIQLMHQ-Har-A-Arg(NO;)-(Bip(OMe)-(AFPA) ]
683 (AQ;L)uV-Alb-EiQL “Nie-HO-Har-A-Arg(NQy)- “(Bip(OMe))(APPA)

684 . (ACSC)+V~A1b-ElQLIVU-lQ -Har-A-Arg(NOy)- (Bip(OMe{APPA)

1688 (ACs(") F-Aib-EIOLMIEQ-Har-Aib-Arg(NOz)-(Bip(OMe))-(AFPA) |

686 (AC5C)-V- Afb-EIQL-Nie-HQ-Har-A-Arg(NO2)- -(Bip(OMe)}-(APPA)

687 Alb-V-(AC,C)-EIQUMHQ-Har-A A-Arg(NO2)(Bip(OMe))-(APPA)

688 Afb-V-(AC;C)-EIQL-Nle- TO-Har-A-Arg(NO2)-(Bip(OMe)HAPPA)

689

(AC;C)N (ATCy- -EIQLM¥ lQ HarvA-Arg,(NOz) (Blp(OMc)}{APPA)

€1



Al b-V-Aib-EIQAM-1Q 1-lar-AK-(3 ip(ONle)) 647 A ib-V-A

i b- El QL411le- HQ 1-1 ar- A K- (121i p(Ove)) 648

(AC3CO)-V-Aib-EI QLM 1Q I | ar- AK- (Bi p(Owe)) 649

(AC3C)-V-Al b-11Q.-N e-i-NHar-AK-(Bi p(OwW)) 650

(ACsC) - V-Ai b-El QLM | Q@ 1- 1ar- AK- (Bi p(ONte)) 651 -- (AesC)-V-Ai b-El Q.-N
lei 1Q Elar-AlC (Bip(Qvlc)) 652

Ai b- V- (ACi ¢)-FI QM EQ 14ar - AK- (13i p(OWe)) 653 Ai b-V
-(AC3C)-EIQ.-Ne-11Q 1lar-A KO i p(Ow)) 654

(AC3O N (AC3C) -EIL QLMHO-1- T ar- AK-(Bip(Qt/e)) 655

(ACI O) - V- (AC30) - [ Q- NI QA'C;(QVI(AIE\@}M MIBI[Q(I%)«)rgB%) (Bip(C)Me))w(APPA)
S v A I Y A ORI R oy oNiey ppA)
~Ai b-V-Ai b- El QL1, 491Q 114040£)- VM&%@*’H@@\W? uasar-»« A.rg.(Nm)w(ﬁap(t)Me))—(APPA) _________ q
YA E & T B R g |
t b- V- Ai b-El Q.-Ne e-ii Q118 TQZ) A-4(Biotin)-(Bi p(Ow)).
SO, VA &, X0 L B A R s o
|l ar (NCR) - A-14: TO- (Ci | ; )|62 -f’}) RBLP(over- --
665A b- - Ai b- El QIzsH 8- T a7 AR T LS e S, OB G-
(APPA) _ |
896 | ATb-V{ACC)-EIQ-(x-Me-2,6-F-Phe)-Nie-HQ-Har-A-Arg(NO)-Bip(OMe))-
(APPA) | -
697 (AC,C)-V-{AC;C)-ElQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO;)-
_ (Bip(OMe))-(APFA)
698 (AC5C)-V-(ACICY-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ- Har- A-Arg(NO:)
(BIp(OMe))-(APPA)
699 Aib-V.Aib-E1Q-(a- Mc-EF-Phc) Nle-HQ-Har-A-Arg{NO;)-(Bip(OMe))-
(APPA)
700 (ACSC)-V-Aib-EIQ-(a-M c-ZF-Phc)-Nh, HO-Har-A-Arg(NO2)-(Bip(OMa)-
| (APPA) .
701 (ACSC)-V-Aib-EIQ-(t-Me-ZF-Phe)-Nle-HQ- HarA: Arg(NOz) (Bip(OMe})—
(APPA)
702 Alb-V-(ACC)-EIQ-(a-Me- Zf"-Phc) Nie-HQ-Har-A- ArL(N()z) Eﬁlp{DMe))ﬁ ‘
(APPA) ‘
Er T A (ACLC)-V-{AC,C)-EIQ- (a -Me-2F-Phe)-Nle-HQ- Har+A-Arg(N(Jz}
' (Bip(OMe))-(APPA)
704 (ACC)-V-(ACSC)-EIQ-(a-Me- ZF—»Phe)*N!L HQ Hari Arg(NOy)-
(Bip(OMo))-(APPA)
705 CAib-V-Aib-EIQ-(a-Me-2, 6*FwPh¢)»Nle HO-Har-A- Arg(ND;) (0-Me-2,6-F-
| ‘Pha) (APPA)
706 (ACC)-V-Aib-EIQ- (x-Me-2 6-F Phe}—Nlu HQ- Har A “Arg(NOz)(c-Me-2,6-F-
. Phe)»(APPA) o - -
707 . (ACSC)«%AIb«EtQ {0~ M¢-2 6+ F*Phc)««Nle-HQ Hﬂr A-Arg(NO:) (o-Me-2, 6 F




666Ai b- V- A b-
667Ai b-V. Al b-
668Ai b- V- Al b-
669Ai b- V- Ai b-

El QLMHQ Har - A- 1C( C0- (012) 6- C1-13)gB i p(QOwe))
El QL-Ne-11Q- Il ar- A-K(CO- (Cfr12)6-C143)-(Bip(Qvle))

| NLMEL1Q 1-1 ar (NO2) - A- K(-00-(eT12)s-613)4Bi p(O vl 0))
EAQL. Nl e-1-1Q 11- ar W5- A- K(- 00- (012) g- (313) - (Bi p(Owe))

670Ai b-V-Ai b-EIQ NI I:

1Q

1-1ar- AAM 00-(Cl12)rel-13) 1Bi p(Oven --

671Al b- V- Al b- ELQL, - Nl e- 11Q 1- | ar - A- M 00- ( C112) s- CH3) - ( Hi p( OMD
672( AC5C) N- (AC3C) - EI QLMTI QI | ar - A- K(- 00- ( 012) a- C113) - ( Bl p( Ovk))
673( AC5C) - V- (AC3C) - EI QL- Nl e- 1- 1041ar - A- K( (04212) B- C113) - (B1P( OVeD
674( AC5C) - VAAC3C) - El O, ML- 10 11ar (NCR)- A - 6+1Me) K-.(B.. POV,

675( AC5C) N- ( AC5(

-E1IM N

Eh-(AEPA- | ar (NCR2) - A- 04Me) K- ( Bi p( OVE)) Table 2

(rvi List of s
short-chai n pept
676Ai b-V-Ai b- El QL.

I
i des No

- (NMe)

Bt =Chal i R SO RE- PR AT P - TG Har R FHERNEE)- @ Me-2,6-F-

WROIQAPPAY - A- K( - 00- (C112) 11- C1- 13) - (Bi P(Q vi €)

) 677A
i b- V- Ai b- El Q.- ( 1
678( AC3C) - V- Ai b-
679( AC3C) - V- Ai b-
680A i b. V- At b- El

681Ai b- V- Ai b- EI QL- N e- 1]

'>1|ve) N §-
El QL= ( NN

(AC C)-V-(A( c:) EIQ éu Mo-2.6-F-Phey-Wie-HO-Har-A-Arg(NO)-(o-Me-
o Ci- 12) 8- a- 13) - ( Bi PPMeD

ﬁ@ﬁ:‘*ﬂ?&ﬁ A—K( 00- (C Fi th- CH3) - (B ' POVD)

BRI, - (T
Q, M-Q

JT(M,E)N @Ic;.ér %QHM@@ FEPhS MR lat-3- K@) Yo Me-

Oove APPA
PR AT ) () (A ) - (APPA)

682( AC3C) . V- Ai b-
683( AC3C) - V- Ai b-
684( AC5C) N- Ai b- E

Hiigd , ML-
E1QL- NI &-
1Q1, ML- 1

+

G- bflaﬁbJPsicé\tch):w&hp({@m} YA ARRA)-{-Me-2,6-F-Phe)
- FLO.Fl ar - A- Ar g( NQ2) - ( Bi p(OVb)) ( APPA)

vainklg

685( AC5C) - V- Al b-
686( AC5C) - V- Ai b-
687Ai b- V- (AC3C) -
688Ai b- V- ( AC3C) -
689( AC3C) - V- ( AC3
691 692 693

Eiis) , ML
El QL-N &
ELQ , M1

{FQ(M@ AArg(NOZ) (131 p(OVe)) - (APPW
Via Ara(Noz) (R p(O\Ve)) - (APPA)

B - Nr g
C) - ENLM

‘IA:@@*IXF&MW@((M@@)ZF(Phde)rfﬁi(:-ﬂ%b{graA(-Amz) (a- o3 6-F-
by Rpp Ay Arg(NOR) - (11§ p(Ove)) - (APPA) 690

( AC3C) - V- (AC30) -
( AC50) - V- (A e) -
( AC5C) - V- ( AC3C) -

EM€L. N ¢
El QM I Qp
E1Q1, - NI

-Amvg(mmmm 625 Pher e EXebigr-A-Amig:)-(o-Me-26-F-
? l]45)p,6\rg(NCB)4I iip(Qyle))-(APPA)

far-A Arg(NR) - (Bi p(.Chle)

715

RGOV AT O FIQ- (o ME 2P PRy Nl-HO-ar A RraNO o e 26

F -Phu) {APPA}

(AC;C) Y (AL;C) EIQ (a-Me-2§-Phe)-Nle-HQ-Har-A- Arg,(NO;) ~{tx-Me-2,6+

716
F-Phe)-(APPA) | ‘
717 Aib-vi}{:bmﬁ[Q-(aum-z,émr?-mwynzcuHQi'ﬁE&?iAvArg(NQz)f&xaMe-zF-mm)w “‘
(APPA) ,
TI8 | (ACsC)-V-Aib-EIQ-{x-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO2)-{a-Me-2F-
Phe)}-(APPA)
709 (ACSC)-V-Aib-BlQ{a-Mg-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO2)-(u-Me-2F-
Pha){APPA) -
720 Aib- v-(Acgcy EIQ-(a-Me-2,6-F-Phe)- Nle:-[ IQ Har-A-Arg(NO2)-(a-Me-2E-
he)—(APPA}
711 (ACACI-V-(ACSC)-EIQ-(a- Mew.'! 6-F-Phe)-Nie-HQ-Har-A-Arg(NO)-{o-Me-
28-Phe)-(APPA)
| 722 (AC;C)-V-(ACO)-EIQ-{a-Me-2,6-F- Phe) -Nle-HQ-Har-A-Arg(NOz)- (wMea
| 2F-Phe)(APPA)
._ Aib- V*Alb E[Q—{a—M¢~2F-Phe)-Nlwl—lQJiaruA«Arg(NUz) ~(c-Me-2F ~Ph¢)

{723

63




AO3. V. Ai b. E1Q (a- Me- 2, 6-12- Phe) - Nl e- 1 1Q 11ar - A- Arg(NOR2) - (B i p( OMe) ) -

(A PPA) 694

(AC3C)-V-Aib()-(a-Me-2,6-P-Phe)-N e-11Q Fl ar- A- Arg( NO2) - ( Bi P(Oven-

( APPA) 69%

( AC5C) - V- Al b- Ei g- (a- Me- 2, 6- F- Phe) - 1?110- 11Q | i ar - A- Ar g( NO2) - ( Bi P(Or vi

e))- (APPA) 696

Al b- V- (AC3C) - E1Q (@- Me- 2, 6- F- Phe) - N t - 110- 11ar - A- Ar g( NCR) - ( Bi P(OW)) -

(APPA) 697

( AC3C) - V- (AC30) - L:LQM( and\

(Bi p( OVO) ( APPA)

(AC5C) N- ( AC3C) - EL 04

(Rip(Ovle))-(AP
Ai b- V- Al b-E1Q (a

h) 701 (

. p(Qve) )l
hT26A- Ar g

i P(ON4c))- (APR
far-A-M19402MB
-Phe)-Ne. 1-1Q H

2 6~ FE-Pl-t-e).. N-en11QH-ar—A--Ar-g(-NeRy——————-—-

(API”A

E:'AQ«:(W Nﬁ»fﬁq—(mﬁm}emm IQ—HaﬂMJg%NmMBZEPhe}

,%\{Qplggv-Alb ElIQ -(a-Ne-2F-Phe)-Ne-11Q 1 -
(APPA) . 702 ALD-V-(ACIQ -E10Q (a-tvle=2

((ANCE)-Y(-Bibg{LQI e Me- 2F-Phe)-Nle-HQ-Har-Aib-Arg(NOz){o-Me-2F-

Phe)-(APPA)

Aib-VA{ACIC)EIQ-(t-Me-2F-Phe)-Nie-HiQ-Har-A-Arg(NOz)-(a-Me-2F-Phe)-

727
(APPA)
728 (ACCI-VA(ACSC) BIQ<c-Me-2F-Phe) Nio-HO Har-A- Arg(NOs)-(o-Me-3E-
| Phe)-(APPA)
29

(AC;sC)-V-(AGC)-EIQ-(c-Me-2F-FPhe)-Nie-H(Q- HEIF—A Arg(NDg)»(m-Ma-ZF
th:)-(APPA) .

Table 2 (xvn) List of shiort-chain peplides preparcd

Seq.  ID, Sﬁquence of shor{-chain peptides
Na. :
730 Aib-V-Aib-EIQL-Nle-HQ-Har-AR-(Bip(OMe))-(APPA)
Y] (ACSC)-V-Aib-EIQL-Nie-HQ-Har-AR-(Bip(OMe))-(APPA)
732 TAV- -Ab-EIQL-Nie-HQ-Har-A-Cit- (Bip(OMe)){APPA)
133 (AC;C)-V-Aib-EIQL-Nle-HQ-Har-A-Cit-{Bip(OMe))-(APPA)
734 Aib-V-ATb-EIQL-Nie-HQ Har-A-Aib-(Bip(OMe))-(APPA)
735 (ACSC) V-Ab-EIQL-Nle-HQ-Har-A-Afb- (BI;S”{oMe)} (APPA)
736 Alb-V-Aib-EIQL-Nie-T1Q-Har-A-{o-Me-2,6-F -Phe)-(Bip(OMe))- (APPAY
737 (ACSC)-V-AT-EIQL-Nle-HQ-Har-A-{a-Me-2,6-F-Phe)-(Bip(OMc))-(APPA)
738 FY A Aib«ElQL;Nle;[IQ‘lIaruAib R-(Bip(OMc))-(APPA) |
739 (ACSC)-V-ATB-EIQL-Nie-HQ-Har-Alb-R-(Bip(OMe))-(APPA)
740 Aib-V-ATb-EIQL-Nle-HQ-Har- Alb Cit-(Bip(OMe))- (APPA)
741 (AC5C)-V-Atb-EIQL-Nie-HQ-Har-Aib-Cit- (B.;:{OMc)),(APPA)
742 Aib-V-AIb-EIQL-Nle-HQ-t Jar-Aib-AlD: (Bip(OMe)-(APPA)
[743 (ACO)-V-AB-EIQL-NISHO- -Har-Aib-Aib- {(Bip{OMe))-(APPA)
Aib-V-Aib-BIQL-Nle-HQ 1 xapmbu(a Me-2,6-F-Phe)- (Blp(OMe}) (AI’PA)

744

64



(APPA) 703 (ACI C)- V- (AC3C) - E1Q (a- Me- 2F- Phe) - Nl e- HQ 1 | ar - A- Ar g( NO2) -
(13 ip(01V10))- (APPA) 704
( AC5C) - V- (AC3C) - ELQ (a4, 4e, 2F- Phe) - Nl e- HQ Har - A- Ar g( NCR) -

(Bi p(Ckl e)) - (APPA) 705

Ai b- V- Ai b- ELQ (a- Me- 2, 6- F- Phe) - 141e- HQ Har - A- Ar g( NO2) - (a- Me- 2, 6- F-

Phe) 4APPA) 706

(AC3C) N- Ai b- El Q (a- Me- 2, 6- F- Pheybl | e- HQ Har - A- Ar g( NO) - ( cc. Me- 2, 6- F-

Phe) - (APPA) 707
( AC5C) - v- Ai b- E1Q
- 708 Phe)- (AP

;&? @T Esf) V-Alb Q[ Nlt: I{Q Har- Ath ({1
-4

(-a=Me-2,.6-F
&2 GF he)-{Bip(OMe)) -(APPA)

Ai b- V- ( AC3C) - ElQ
FPhe) 4APPA) 709
( AC3C) - V- (AC3C) -

76- F. Phe) - (APPA) | 7430

A= AT SRR HI G QAR BV NI NG 2 TVT &+ 2,6

- VEASSE V1A B -Ng- 'éQﬂ'Qf*B( i OMENF ML) - (a- Me2

Aib-V-Aib- EIQL-Mle- HQ -Om-ACit- (BiptOMeD-{APPA)

(AC, C) - V- (AC30) -
2, 6- F- Phe) - ( APPA

g PRt O R e e

Al b- V- Ai'b-11Q (4

’H‘d‘) VM"BEWEH&MNMQ( m&@%a{%m 6- P- Phe)

(APPA) 12
V- Al h- E1Q (a- Me-

Al V-AT-EIOL-Nle-HO- Orm-Aib-R- (mp{OMe)) (APFA)
755 (ACsC)-V-Aib-EIQL-Nie-HQ-Orn-Aib-R-(Bip(OMe)){AIPA)
756 Aib-V-AIb-EIQL-Nie-HQ-Om-Aib-Cit-(Bip(OMe))(APPA) ]
787 [ (AGC)-V-AI-EIQL-Nie HQ Orn-Alb-Cit-(Bip(OMe))(APPA) -
758 AT5-V-Alb-EIQL-NIe-HQ-Om-ATo-ATo-{Bip(OMe))(AFPA)
759 (AC:C)V-A-EIQL-Nie-HO-Orm-Ab-ATh-(Bip(OMe)){APPA)
760 | ATb-V-Aib-EIQL-Nie-HO-Om-Afb-(a-Mo-2,6-F-Phe) (Bip(OMeN-(APPA) |
i (ACC)-V-Alb-EIOL -Nlo-RQ-Om-Aib-{ - Mo-2,6-F-Phe)(Bip(OMe)-
(APPA)
762 ATb-V-Aib-EIOL-NIe-HO-Clt-A R{Bin{OME))(APPA) o
763 (ACsC)V-A-EIQL-Nle-HQ-Cit-AR{Bip(OMe))-(APPA)
164 Aib-V-Aib-EIQL-Nle-HQ-Cit-A-Cit-(Bip(OMe) }-(APPA)
765 [ (ACICYV-ATb-EIOL-NIe- HQ-Cit-A- Cit-(Bip(OMe))- (ABFA)
766 Aib-V.Aib-EIQL-Nle-HQ-Cit-A-Aib-{Bip(OMe))- (APPA)
767 (ACsC] V-Alb-EIQL-Nie-HO-Cit-A-Aib-(Bip(OMe))-(APPA)
763 Alb-V-AlbwLIQ[ -Nle-HQ-Cit- -A~(c-Me-2,6-F -Phe) (BIP(DME))-»(APPA)
769 (ACsC) -V-AIb-EIQL-Nlg-HQ-Cit-A-(a-Me-2, 6-F-Pho)-(Bip(OMe))- (APPA)
770 Alb-V-Aib-EIQL-NIe-FQ-Cit-Alb-R-(Bip(OMe))- -(APPA)
[T [ (ACKC)-V-ATEIGL- -Nie-HQ-Cit-Aib-R-(Bip(OMe))-(APPA)
772 Aib-V- mbmeL Nle-HQ-Cit-AIb-Cit- {Bip(OMe)){AFPA) T
773 (ACsC)«V+Alb -BIQL-Nle-HQ-Cit-Aib-Cit- -(Bip(OMe))- H(APPA)
774 Aib-V-Alb-EIQL-Nte-HQ-Cit- “Kib-AT-(BIp(OME))- (APPA)
775

(AC;C]*VfAi.b-EIQLuﬂle«l-{Q—CithilwwAitaé(ﬁip(OM&)),—(APPA)

G35



Phe) - (APPA) 713

(AC5C) - V- Ai b- E1Q (a- Me- 2F- Phe) - Nl e- 11Q Har a- Arg(1402) - (a- Me- 2, 6- F.

Phe) - (APPA) 714

Ai b- V- (AC3C) - E1Q ( a- Me- 2F- Phe) - 111e- 11Q | | ar - A- Ar g( NOD- ( a- Me- 2, 6- F-

Phe) - (APPA) 15

(AC3C)-V-(AC30)-1:1Q (a-1vte-2F-Phe)-N e-F1Q 1lar- A-Arg(N2) - (a-1vi c-
2,6- F-Phe)-(APPA) 716
(ACSC) V- (AC30C) - E1Q (a. hlc- 2F- Phe) - N e- 41Q 1lar-A- Arg(NO2) - (a- Me. 2, 6.
F- Phe) - (APPA) 717 -

Ai b- V- Ai b- E1Q ( 5'?6”54e 2

- (APPA) 71
( AC3C) - V- A b- E1(
Phe) - (APPA) 719,

A Biel O N HO-Gi-N (AR § FRD) (HiRaMeN 2R e

ACCYV-ATh BIQL Nio FIQ-Cit:Alb-(a-Me-2 6T Pie)-(Bip(OMe) (AP
Y e Qg N A e 2 e B (O eNAPPA)

( AC5C) - V- Ai b- E1
Phe) - (APPA) 720
Ai b- V- (AC30) - E1

Phe) - (APPA)  721|

( cx-.Met e-
778 Aib- v Alb rlQ[ -Nle-HQ-(HoCit)-AR-(Bip(OMe)). (APPA)
7108 VE= LA 7 ey E N T ik PR R AB RN U A PRag- VE-ZF-

Y a-

W_

A AP B AR 5 A R APEARIS A E A v e- 214,

(ACI ©) - V- (AC30)

781 (AC:C)-V-Aib-BIQL-Nie-HO-(HoCit}-A-Cit-(Bip{OMe)) {APPA)
et MR A R e e NS Rt Wi i R R A e
783 (TN AT BT Nie-HO-(HoCiD-A-Alb-(Bip(OMe))-(APPA)

744 Aib-V-Aib-EIQL-Nle-HQ-(HoCit)-A-(a-Me-2,6-F-Phe)-(Bip(OMe))-(APPA)
785 (ACSC)-V-Aib-EIOL-Nle-HO-{HoCit)-A-{cx-Me-2,6-F-Phe)-(Bip(OMe))-

| (APPA) -

786 Aib-V-Aib-EIQL-Nle-HQ- (HuCn)-Aah Rw{ﬂlp(OMt‘;)) (AFPA)

787 [(ACSC)-V-Aib-EIQL-Nle-HQ-(HoCi-Aib-R-{Bip(OMe))-(APPA)

788 Aib-V-Aib-EIQL-Nie-HQ-(HoCit)-Ab-Cit-(Bip(OMe))-{APPA)

789 (ACsC)-V-Aib-EIQL-NIe-HQ-(HoCit)-Aib-Ci(Bip(OMe)(APPA)
790 Aib-V-Aib-EIQL-Nle-HQ-{HoCin-Aib-Aib-(Bip(QMe))(APPA)

794 (ACC)-V AT-BIOL -Nie-HO-{HoCin)-A1b-Aib-(Bip(OMe))-(APPA)

792 “Aib-V-Aib-EIQL-Nle-HOLHoC it)-Aib-(cr-Me-2,6-F-Phe)-(Bip(OMz))-

| {APPA)
(793 | (AC4C)-V-Aib-EIQL-Nie-HQ- (uoc it)-Aib-(ct-Me-2,6-F- phe)-{a.p('"if)m))

(APPA)

754 T AibV-A-EIQL-Nie- “HQ(o-Me-2, 6-F- th:) AR- (Blp(OMe}) (APPA)

795 T (ACC)V-Ab-FIQL-Nle-HO-(o- Me-2,6:F- Phe)-AR-(Bip(OMe))(APPA).

796 “AID-V-ATB-BIOL-Nie-HO-{a-Ma-2,6-F-Phe)-A-Cit-(Bip(OMe))(APPA)

797 (AC5C)-V-Aib-EIQL-Nie-HQ (aQMeiz 6 F-Phe)-A-Cit-(Bip(OMc))-(APPA)
498 Aib-V-Aib-EIQL-Nie-HQ-(a- Me-2,6- F-Phe)-A-Alb-(Bip(OMe))-(APPA)

799 ‘(Acsc) -V-Aib-EIQL-NIe-HQ- (a-Me-2,6-F-Phe)-A-Aib-(Bip(OMe)){APPA)
860 Aib-V-Aib-BIQL-Nis-HO-(a-Me-2,6-F-Phe)-A-(a-Me-2,6-F-Phe)-

| (Bip(OMe)-(APPA) -
301 (ACC)-V-ATb-BIQL-Nie-HQ- (a-Mc-z 6F- Phe)-A (0-Me-2,6- l“wPhe)
| (Blp(OMc)) (APPA) - L
B3| Aib-AlD EIQL-NIe-HGa- Mo 26 F-Phe) A R-Bip{OME)-(APFA)
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2F- Phe) - (APPA) 722 (AC5C)-V-(AC3C)-ELQ (a-,
e-F1Q 1-lar- A- Arg(NQ2). (a. Me-

Me- 2, 6- F- Phe) - N
2F4he) - (APPA) 723

Ai b- V- Ai b- E1Q (a- Me-2P-Phe)-N e-1-1Q | | ar- A Arg( NQ2) - (a- Me- 2F- Phe) -

724 ( APPA)

| ar - A- Ar g( NO2) - (a- Me- 2P- Phe) -

(AC3C) - V- Ai b- El Q (et - Me- 2F- Phe) - Nl e- HQ 1

(APPA) 725

(ACse) - V- Al h- E1Q (a- Me- 2F- Phe) - NIe 11Q 1-1 ar- A- Arg(NQ2) - (a- Me- H Phey

( APPA) 726

(Aese) - Vai h-El Q (a- Me- 2F-Phe)-Nle-1-1Q | | ar- Al b- Arg(NOZ) (a- Me- 2F-

el (A PPR) 731 bt b (A0 A eI i M Qo e
|(= AC?’%- ;/ E ﬁgf;% - Fs (CcMes R ExiBIRer - NicQ1 L& k- L AF ey AROC AR p cOMey)-Br &)

. e)-
(AC5C) - V- ( AC3C) - E9). ( a- NEAGE) hpyib-FREN e HRx(p-Negs 8- RPhe Iy iRES R (REDDEPPA)
Phe) - (APPA)  Tab|ggZ XV 'A:B V- &b%ﬁq@kleﬁﬁt@{&%@ﬁl PROIES.-(BipePREFHPPA)
Seq. | D. No. Sequence of i{short-chal.n.pepti.d

Ai b- V- Ai b- El QL- Tk§%e- 1- 1

RV AR NI t‘_[ﬂé’l)M&;:@;ﬁ)E\)Phﬁ) -Aib-Aib{Bip(OMe))-(APPA)

308 Aib-V-Aib-EIQL-Nle-HQ- (2-Me-2,6- F-Phe)-Aib-(0-Me-2, 6- F-Phe)
(Blp((.)Mc))—(APPA)
809

(AC;C)-V-Aib-ﬁIQLleH«lQ—(WMc»2,6-F-l’hc}~Aib—(muMc-Z.ﬁwﬁfPlxe)—
(Bip(OMe))-(APPA)

Table 2 (xviii): List of short-chain peptides prepared

Seq. ID.| Sequence of short-chain peptides
No. . ‘
810 Aih«VmAiwaIQ{u~Mﬂ*2,6~Ful’h‘¢);Nlc:wl-{thlaraM@-{Bip(DMe))»(APPA)
8i1 (AC;C)-V-Aib-EIQ-(ci-Me-2,6-F-Phe)-Nle-HQ-Har-AR-(Bip(OMe))-(APPA)
812 T ATb-V-Aib-BIO-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cit-(Bip(OMe))(APEA)
813 (ACSC)-V-Alb-EIQ-(a-Me-2,6.E-Phe)-Nle-HQ-Har-A-Cit-(Bip(OMe))-
(APPA)
814 Aib-V-Aib-EIQ-(ct-Me-2,6-F- Phc) Nle-HQ-Har-A-Aib-(Bip(OMe))- (APPA)
B15 (ACC)-V-A b-BIO(0-Me-2,6-F-Phe)-Nie-HQ-Har-A-Aib-(BipOMe))-
(APPA)
816 Aib-V-Aib-EIQ-(a-Me-2.6- F-Phe)-Nis-HQ-Har-A-{a- Me-2,6-F-Phe)-
" ' (B.p{oMe)) (APPA)
817 (AC;0)- V-ATb-BlO-(o- Me- 2.6-F-Phe)- Nia«HQ Har-A- (q -Me-2,6-F-Phe)-
(Bip(OME)-(APPA) | :
818 Aib-V-Aib-EIQ~(a-Me-2,6-F-Phc)-Nle- nq [Iar-mh R-m.p(ow)} (APPA) |
819 (AC5C)-V-Ab-EIG-(a-Me-2,6-F- Phe)-Nle-HQ-Har-Aib-R-(Bip(OMe))-
(APPA) | |
|80 Aib-V-Alb-EIQ-(a- M¢ 2,6-F- Phe) Nie- [—IQ Har~AibaCil (Bip(OMe){APPA)
821 (ACC)-V-ATb- LEQ—(«::L Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(Bip(OMe))-

. (APPA)
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731 (AC5C)-V-Ai b-El Q-N e-HQ 14ar-AR- (8 i p(Owe)) - (APPA) 732

Al b-Y-Ai b-131Q1,-Ne-1-1Q 1-lar-A-Cit-(Bi p(Ow))-(APPA) 733 -'154
(AC50)-V-Aib-El Q.-Nl e-11Q 11ar-A-Cit- (Bi p(Ow)) - (APPA)

Al b-V-Ai b-El Q.- N e41Q- I lar-A-A ib-(Bip(OM))-(A PPA) 735

(AC50- V- Al b- El Q.- Nl e-f4Q41ar- A- Al h413i p(Owe) ) - (APPA) 736 Ai b-V-A
far-A-(a-Me-2,6-F-Phe)-(Bi p(Ow))-(APPA) 737
(ACS0) -V-Aib-FIQL-Nle-FIQ llar. A (a-M-2, 6-F-Phe)-(13i p(Ow)) - (APPA)
738 Al b- V- Ai b- EIQ_ NIe 114l ar - Al b- R- (Bi p(C]VE))4APP4) 739

ib-EIQ-Ne-11Q|

(AC5C) - V- Al b- El
Ai b- V- Ai b- El Q- ,
(Ae5e) - V- Al b- EI
Al b-V-Ai b-EI Q.
(AC3e) - V- Al b- El

Ai b- V- Ai b- Rl QL- NIse41Q |

745 746

(ACSC) - V- Al b- E1QL - Nie-]

)

}?m—AAI@Eng%%? %Er FWL {(%l;\l\ I‘:&é A}ﬁ*qllp({)l\f[e)) {APPA}

)il@;mAlb Al b. (B| p(C]VE)) (APPA) 743 .
Alb Al b- (3i.p(OVe)) 1APPA) 744 . .

ab- i Al EU-(eM-2 6-FFErei m*gr(@%? MRy

Bi fDMc)) (&F A)
&d:‘ E MMZ Phoae H(ar%nb (a«Mﬁ-i 6- SA%ESA T

825 (ACC)-V-Aib-EIQ- (aaMe-l 6-F-Phe)-Nle-H
| (Bip(OMe))-(APPA) . )
826 Ai-V-AI-EIQ-{a-Me-2,6-F-Phe)-Nle- HQ Om-ARABIp(OMe)(APPA)
827 (AC;C)N-Mb-F_iQu(m-Mc-2,6vF—Phelee,-HQwOm—AR.-(Bnp(OMe))—(AP[’A)
H28 Aib-V-Aib-EIO-(-Me-3.6-F-Phe)-Nle-HO-Orm-A-Cit-(RipOMe))-(APPA)
829 {AC5C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Orm-A-Cit-(Bip(OMe))-
(APPA)
830 Aib-V-Aib-BI0-(0-Me-2,6-F-Phe)-Nie-1 IQ-()m«Af—Aib-(Bip(OMc:))—(A!’P;ﬁmm
831 .(ACgC)-V-Aib-EIQ~(cx~lMenl,ﬁ-F-P‘Iue)NleaHQ-()rnwA4Aibn{Bip(iﬁ)Mc})~
| (aPPA) -
832 Aib-V-Aib-EIQ-(a-Me-2, 6-F-Phe)-Nle-HQ-Om-A-(a-Me-2,6-F-Phe)-
| (Bip(OMe))-(APPA)
833 | (AC3C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle- HQ “Om-A-(a-Me-2,6-F-Phe)-
(Bip(OMe))-(APPA)
834 Aib-V-Aib-EIO-(0.-Me-2,6-F-Phe)-Nie-HQ-Om-Aib-R(Bip(OMe}))- (APPA)
835 (AC3C)-V-Alb-EfQ-(c-Me-2,6-F-Phe)-Nle- HQ- _Om-Aib-R-(Bip{OMe))-
(APPA)
836 ‘Alb—*v Rib-BTG-(ar-Me-2,6-F-Phe)- Nic-HQ-Or- ATb-Cit-(Bip{OMe) APPA)
837 (AC;(" }-V-Aib-EIQ-{cx- Me 2,64 F-P‘he) ~Nle- HQ Om-Aib-Cil- (Btp(OMc))
(APPA) -
833 AitV- A:h FIQ (wMa -2,6- I‘ Phe) Nlc-HQ OrnwA:bnAlb-(Btp(OMc}) (APPA)
839 (ACE)V -ATDEIC-(c-Me-2,6-F-Phe)-Nie-HQ-Orn-Aib-Aib-(Bip(OMe))-
(APPA) |
840 Aib-V- AlbuE‘{Q {cr-Me-2,6- P-PI\&)NI&HQ -(m- All]-v(ﬁ.* Me-2,6-F-Phie)«
N | (Bip(OMe)){(APPA)
841 (ACSCI-V-AIb-EIQ-(a-Me-2.6-F-Phej: T FQ-Om-Alb-(or Me2,6- F-Pho)-
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Ai b- V- Ai b- El QL44l e-F1Q Om A R- (Bi p(OWD)) - (APPA) 747 748 749 "-
(AC5C) - V- Ai b- EI QL- Nl e- E1IQ Or n- AR- ( 13i p( 018. 40) - ( APPA)

Ai b- V- Ai b-El QL-N e-1-1Q

Om A- Gi | 413i p( Ove) ) 4APPA)

(AC: 50- V- Ai b- El Q.- Nl e41Q Orn-A-Ci t- (Bi p(ON e)) - (APPA) 750 751
Al b- Vai b. E1QL- - Nt e- 11Q Om A- Ai b- ( Bi p(OVe) ) - (APPA) (A
C5C) - V- Ai b-fi OQL-N | e- HQ Om A- Ai b- (B i p(OMe) ) - (711) PA) 752 753 Al

b-V-Ai b-EIQ.-N | e-11Q Or
(AC5C) - V- Al b-El Q.- Nl e- 1-
754 Al b- V- Ai b- ELQ.- Nle-

ti-A-(a-Me-2,6-1,-Plie)-(Bip(01,40)-(APPA)
1Q Om A- (a- Me. 2, 6- 17- Phe) - 03i p( OVE) ) - ( APPA)
1_fQ Orn- Al b-R (Bi.p(Qve)).-.(APPA) 755

(AC3C) - V- Ai b- E1QL, - NI e- /| (H@CSran-(4PBAR- ( Bi p( OVe) ) - (APPA) 756 757
AID- V- A b- Bt Q- Nyl QI QRIIv AN ERY T LS 2l LBk el ERIAR (Bip(OMe))-(APPA)

843 (ACC)V-ATb-ELQ-(a-Me-2,6-0-Phe)-Nie-HQ-Cit-AR-(Bip(OMe)) (APPA)

844 Aib-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle- HQ-Cit-A-Cit-(Bip(OMe)){APPA)

845 (ACsC)-V-Aib-EIQ-(-Me-2,6-F-Phic)-Nie-HQ-Cit-A-Cit-(Bip(OMe))-{APPA)

846 "Aib-V-ATb-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Aib{(Bip(OMe))-(APPA)

847 (ACiC)-V-Aib-EIQ(0-Me-2,6-F-Phe)-Nie-HQ-Cit-A-Aib- (Blp(()Mt))
(APPA)

848 Aib-V-Aib-EIQ-(c-Me-2,6-E-Phe)-Nle-HQ-Cit-A-{c-Me-2,6-F-Phe)-

. (Bip(OMe))-(APPA) '

349 (AC5C)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Cit-A~(x-Me-2,6-F-Phe)-
(Bip(OME)-(APPA) ,

850 Alb-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Cit-A ib-R-(Bip(OMe))-(APPA)

851 (Acsc)-v -AIb-EIQ-(a-Me-2,6-F-Phe)-Nle-HO-Cit-Aib-R-(Bip(OMe))-
(APPA)

852 Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit- (Bip(OMe))(AFPA)

853 (ACSC)-V-AIb-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit-(Bip{OMc))-
(APPA)

854 Alb-V-Aib-E1Q(a-Me-2,6-F-Phe)- Nie: HQ-Cit-Aib-Aib-(Bip(OMe))-(APPA)

855 "(AC5C)-V-Aib-EIQ-(a- Me-2,6-F-Phie) Nie-HQ-Cit-Aib-Aib- (Bip(OMc))-
(APPA)

856 “AbV-AIb-EIQ-(a-Me-2,6- [‘-Phe)*Nle HQ -Cit-Aib-(a-Me-2,6-F- Phe)-
(Hip{OMe)) (APPA) |

857 (ACSC)V-AIb-EIQ-{a-Me-2,6-F-Phe)-Nle- HQ Cit-Aib-(a-Me-2,6-F-Phe)-
(Hlp(OM¢)) -(APPA)

858 T Aib-V-Aib-EIQ-(a-Me-2,6-F- Phe) NIe-l»IQ{HoCit) -AR- (Blp({)Me)HAPPA)

859 (ACSC)-V-Alb-EIQ-{0x-Me-2,6-F- Phe)- Nie-HQ-(HaCit)- AR-Bip(OMe))-
(APPA)

860 | AibV ~A1b~E[Q (at-Me-2,6- r-Pheme HQ (HoCnt) ACit- (Blp(()Me))
(APPA) |

“861' ‘(ACSC)—VnAIb*EIQ (cx.-Mt: 2 - F-Phc) Nlc:»HQ (HoCIt) -A-Cit(Bip(OMe))-




( AC50- V- Ai b- El QL- Nl e- 11Q O n- A
Ai b- V- Ai b-EI QL. Nl e- 11Q Onai b- A
(AC$C) - V-Ai b-El Q1, - Nl e- HQOnn At
Aiti-V-Aib-E1QL, - N e-11Q Oni - A
(AC5C) - Vai b- El QL7- Nl e- 11QOr - A a
(APPA) 762 763 A ib-V-Aib-E1Q-N le. 1-

t-(Bi p(Onl e))-(APPA) 758
Bi p( OMO( APPA) 759
b- (131p(OVe)) - (APPA) 760 761

b-

b
13

b- (a- Me. 2, 6- F- Phe) - ( Bi p( OMD) - ( APPA)
( e-
1

Uljl

ccal e- 2, 64: - Phe) - (Bi p( OVk) ) -
Q G t - AR ( Bi p( ON4O) - ( APPA)

(AC5C) - V- Ai 6- El Q.- Nl e11Q Gi t - AR- 03i p( OVOHAPPA) 764 A
ib-V-Aib-EIQL-Nle-14Q Cit-A-Cit-(Bi p(ONi e))-(APPA) 765
-N e-1-1Q Cit-A G 413t p(Ove)) - (APPA) 766

(AC5C) . V- Al b- 8l

Ai b- V- Ai b- EIQL- N

(A C$C)-V-Ai b-
Ai b- V- Al b- ELIQL- -

| | e-1- 1QUEPA)- A - Ai b- (111 p(OVB)) - (A PPA) 767
;\!}i‘%- Hgl OAi'b \i!SﬂE(‘Ml mtﬁ\eé’\tﬁ'{lphe)éﬂ)?l J(éilﬂg( OWI(A PA)
{APPA)
63 (Ac5(:)‘vaAit»EiQr(afi{ﬁl?-."iz,ﬁ—wha)~NleaHQ-(uuffh)—A-Aib-(f;ip((:)Me)]-
(APPA)
864 Aib-V-Aib-EIQ-(a- Mo, 2.6-F mm)-m«: HQ (HoCit)-A- (or. -Mc-2.6-F-Phe)-
(Bip(OMe))-(APPA) ‘
865 (ACSC)-V-Aib-EIQ-{u-Me-2,6-F- Phe) Nie- HQ (HoCit)-A- (u—Me~2 6-F-Plhe)-
(Bip(OMe))-(APPA) '
866 Ab-V-ATD-BIQ (- Me-2,6-F-Phe)- Nie-HO-(HoCT0-Ath-RABIROMe))-
(APPA)
867 (ACSC)-V-ATb-EIO-(0-Me-2,6-F-Phe)- Nie-HO-(HoC 1) -Alb-R- (mp(oMe))
| (aPPA)
568 Aib-V-Aib-EIQ{G-Me2,6-F-Pie)-Nle-HQ-(HoCit)- A tb-Cit- Bip(OMe)-
(APPA)
369 (Aczsc)uv-Aib-ﬁlQ-(a-Me-z.e-F-rfiw)wum«l--xqwaum(:it)-Ai‘bmc:izwa-xip(ome}y
| (APPA) |
870 | Aib-V-Aib-BIQ-{a-Me-2,6- F-Phie)- Nle-HQ-(HoCit)-Aib-Aib-(Bip(OMe))-
(APPA)
71 (ACSC)-V-Aib-EIQ-(a-Me-2,6-F Phe) Nie-HO-(FoCity- Aib-Aib-(Bip(OMe))-
(APPA)
872 Aib+V-Aib-EIQ{x-Me-2,6-F-Phe)- Nle-HQ-(HoCit) -Aib-{0i- -Me-2,6-F-Phe)-
(Bip(OMe))-(APPA)
873 (ACsC)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nic-HQ- (Hu( )-Aib-{a-Me-2,6-F-
| Phe)-(Bip(OMe))-(APPA) | |
&4 | Alb-V-Aip-EIQ{a-Me 2,6-F- Phe) Nie-HO-(o-Me2,6-F- Phe)-AR-
(Bip(OMe))-(APPA)
875 (ACSCY-V-ATb-EIQ-{a-Me-3,6-F-Phe)-Nle-HQ{o- -Me-2,6-F- Phe)-AR-
(Blp{()ML))-(APPA)
876 Aib-V-Afb- EIQ—(WM&-SI 6-F- Phc)—Nlc-HQ e Meo26-F-Pho)ACit-
(Bip(OMe))-(APPA)
(877 (ACgC)—V-Alme!Q (Cl.-ML 2.6-F:Phe) Nle-HQ»(a«»Me«Z 6-F-Phe)-A-Cit-

70'




769

(AC5C) - V- Ai b- E1( 21, - 1gl e- 1- 1Q Gi t - A- 0a4/ 10- 2, 6- F- Pho) - ( Bi p( OVe) ) - ( APP
A) 770 A ib-V-MO9-El QL-N e-11Q Git-A ib-R-(Bi p(OVe))-(APPA) 771
(AC5C)-V-Ai b-El QL.-Nl e- HQ Gi (- Ai b- R- (B i p(ONde) ) - (APPA) 772

Ai b-V-Ai b-El QL-N e-HQ Git-Al b-Git-(13 i p(OVe))- (A ETA) 773

(AC5C) 4- A b-ENL-Nl e4l Q Gi t- Al b- Gi t - ( Bi p( OVORAPPA) 774

Ai b- V- Ai b- El QL- N e. 1- 1Q Gi t - Ai b- At b- ol i p( ON40) - (APPA) 775
(AC5C)-V-Aib-EIQ.-N e-11Q Git-Ai b-Ai t)- (131p(QO vie))- (APPA) 776

Ai b- V- Ai b- E1QL, -
(AC5C) - V- Al b- 131
778 Al b- V- Ai b- E1

(ACi e)-V-Ai | yEl Q.- N e41(

i b- El Q.- Nl e41Q (

( AC5C) - V- Al b- ERL}

Ai bN- Ai b- El QL- NI

"6~ HT QiBipfonte)l- @Ry 2, 6- F- Phe) - (Bi p(OVEl T- (APPA) 777
L-N-e- I:j%@_%- oAb { 2 Nb-2, 6T~ Bhe: (OVB))~ARPA)
%73 N e4 h‘i'B*éfQ MF@(GE& 'EJ(“@NE’)'% 2% 7267 7lae)-A-Aib- -
- N e4! gglé.ﬁ f@{é)){M\R«\X 8i p(OWe)) - (APPA) 780 Aib-V-A
e Lol e SR b b NS oG P A A |
e- HQ ( HpesipjoMeyAiapPAB 1 p(OVe) ) - (A PPA)

450 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Fhe)-A-(a-Me-2,6-F-
Phe){Bip(OMe)){APPA) :

881 (ACC)-V-Ab-EIQ-{o-Me-2,6-F-Phc)-Nic-HQ-(a-Me-2.6 - F-Phe)-A-(a-Me-

2,6-E-Phe)-(Bip(OMe))-(APPA)
882 Aib-V-Aib-EIQ{a-Me-2,6-F-Phe)-Nie-HQ-{o.-Me-2,6-F-Phe)-Aib-R-
(BIP(OMG)HAPPA)

833 | {ACC)-V- Alb»[‘IQ{mMe—? 6-F- Phﬁ) Nle-HQ-(rz-Me-2,6-F-Phe)-Aib-R-
(Bip{OMe)-{APPA)

834 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-Aib-Cit-

. (Big(OMe)HAPPA)

845 T(ACC)-V-Ab-EIQ-{0-Me-7,6-F-Phe)-Nle-HQ-(ct-Mc-2, 61 -Phe)-Aib-Cil-
(Bip(OMe)){APPA)

886 | AIb-V-Aib-El(0{e-Me-2,6-F-Phe)-Nie-HO)-(o-Mé-2,6-F-Pho)-Ab-Aib-
(Bip(OMe))(APPA) |

887 (ACSC)-V- Aih-l:lQ (c-Me-2,6-F-Phe)-Nie-HQ-(-Me 2 ,6-F-Phe)-Aib-Aib-
| (Bip(OMe))-(APPA) | ‘

888 | Aib-V-Aib-EIQ<{a-Me-2,6- F-Phe)-NIe-HOQ- (ce-Me-2,6-F-Phe)-Aib- (a -Me-2,6- |

| ..fa. Phe}-(3ip(OMe))(APPA)

889 (AC5C)-V-Alb-EIQ{0-Me-2,6-F-Phe)-Nle-HQ-(ci-Me-2 6 F-bhe)-Afb-(a-Me-

| | 2,6:F-Phe)-(Bip(OMe))-(APPA) |

. Table 2 (xix): List of short-chain peptides prepared

Seq. ID, | Sequence of short-chain pepfides
890 | Alb-V-Aib-EIQLMHQ Har-AK{aMe-Bip(OMe))-(APPA)
[#01 Aib-Y-ATb-EIQL-Nle-HQ-Har-AK-(oiMe-Bip(OMe))-(APPA)

1®

| V-Alb-V-Aib-EIQLMHQ-Har-AK-Bip(OMe))-(@Me-APPA)

71




78 (ACC)-V-Ai || -E1QL. -N e-HQ (FroGit)-A Ai b-(131p(OMe))- (APPA) 784
Ai b-V-A i b-ElQ-N e.F10 (I

toGit)-A-(a- Me- 2, 6- F- Phe) - ( Bi p(OMe) ) - (APPA) 785

(AC5C) - V- Ai b- El Q.- Nl e- 11P- (11 0Gi t ) - A- (a- Me- 2, 6- F- Phe) - (13i p(Qtvi e)) -
(APPA) 786 Ai b-V-Aila-El Q- N e44Q (Hoeit)-Ai b- R4Bi p(OMe) ) - (APPA) 787
(AC5C) - V-Ai b-EI Q.- N | e-Fp-O oGit) - Ai b-1t. (Bi p(Ove)) - (APPA) 788

Ai b- V- Ai b- Et Q.- Nl e- HQ (-1 0Git) - Ai b-Git - (Bi p(OMe)) - ( APPA) 789
(AC5C) - V- Al b- E1QL, - Nl e11Q (Ft oG t) - Ai b- G t - ( Bi p( OMg) ) - (APPA) 790

Ai b-V-Aib-El Q.- NLe41Q0Q | geit)-AlbA-ib-(B i Y- (ARPA)... 7L — .
(AC5C) - V- Ai b- EI (85N e4 10y ¥ehie-FIOk-BieAigst 'efl@m‘))l PAro2
/(A\IAIE PX) Ai-;géEl Q- Negd- MO ({1 RARAGHT A A Br A - Y1 K- ﬂTarﬂh@lmb(@tvﬁ)W%Pm)
(ACSC) - V- Ai b- FI (35N e- H@:MeROGREIOA -Bib O HR: HarrieRipEMs) Epdy ' PA)
( Q(F’g% e, AQP% Vel b TRV AL (PRERENRE R ARIB AONIG (oM APPA)
(AC5C) - V- Ai b- El {$7N e- JHMeaINBCLIEL- mlﬁﬁ%)NlﬁRQ(FBirﬁ(my(PmAM} APES).
iAp'( g yi- é\) ') PE 'A'PP 73"76- R R O e B I P F kA TR E (D Me)) { APPA)
( AC5C) - V- Ai b- EL[3%NI e- HIQ« bé’ ANb-EPQl-Nte- ﬁﬁé)mM@rﬁal‘(lgﬂnw@@mﬁ)(&??(MPPA)
798 990 Aib-V-Alb-EIQLMHQ-Har-A-Har-(Bip(OMe))-(aMe-APPA)
901 | Alb-f -Aib-EIQL-Nle-HQ-Har-A-Har-(Bip(OMe))(aMe-APPA)
903 V-Aiti-Aib»[iiIQ[,M!-IQ—I“‘IM-A‘I‘[arg(txMc-Bip(QMe))—(APPA)
503 V-ATb-V-ATb-EIQL-Nie-HQ-Har-A-Har {aMe Bip(OMe)){APPA)
EZN V-Alb-V-Aib-EIQLMHQ-Har-A-Har-(Bip(OMa))-(aMe-APPA)
905 V-Aib-V-Aib-EIOL-Nie-HO-Har-A-Har-(Bip{OMe))-(aMe-APPA)
905 (c:.Mc: VI{ACC)- V~Aib~E!Q[ MHQ-Har-A-Har-(Bip(OMe)}-(aMe-APPA)
907 (aMﬂ V)—(ACSC) _V-Aib-EIQL-Nle-HQ-Har-A-Har-(Bip{OMe))-(xMe-APPA) |
908 (NMe-V)-(ACC)- -V-Aib-EIQLMHQ-Har-A-Har-(Bip(OMe))-(oMe-APPA)
909 (NMEVI(ACSC)- oA L“i“dLMc HQ-Har-A-Har-(Bip(OMe)){aMe-APPA)
910 Alb-V-Ab-EIOL-(aMe-M)-HQ-Har-A-Har-{(aMe-Bip(OMe)(APPA) |
911 | Aib-V-ATb-EIQL-(exMe-Nie)-HQ-Har-A-Har-(oMe-Bip(OMe)) (APPA)
sz ATb-V-AT-EIQL(aMe-M)-HO-Har-A-Har-(Bip(OMe))-{aMe-APPA)
ey ‘Aibwvaih—E[QL~(uMe“N[c)-HQ-H&:Aml-IM—(Hip'((}Mi:))u(c.‘xMe-APPA)
Jeia “ ‘vnAibfV~Aib-ErQL,-(aMe~MjTHQ--HarfA—Har{aMe*Bip(c)Me))v(AppA)
915 | V-ATb-V-ATb-EIQL-(aMe-Nlo)-HQ-Har-A-Har-(aMe-Bip(OMe)) (APPA)
Big T V-{AC,C)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-(aMe-Bip(OMe))-(APPA)
017 | V-(ACIO)V-Alb-EIQL-(aMe-Nie) HQ-Har-A-Har-(aMe-Bip(OMe))-(APPA)
918 V{AC,C)u-v-lAib-E[dti‘f&Me-M.H{Q—HaruA-}i'af-(uME*Bip(OMe))-(APPACTW
315 | VAAC:C)-V-Ab-EIQI(aMe-Nley HQ-Har-A-Har-(aMe-Bip(OME))-(APPA)
520 | V-Aib-V-Aib-BIQL-(oMe-M)-HQ-Har-A-Har- Bip(OMelHeMe-AFPA)
TR V-AIb-V- Aib-EIQL-(aMe-Nle)-HQ- Har-A-Har—(mp(OMe)) (@Me-APPA)
o I.V»(AC;;C) VAT BIQL (G M) Q- Har-A-Har- ('Btp(OMe)) (aMe-AFPA)
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Al b4
799

- Ai b-El Q.- N e- FI @ (a- Me. 2, 6- F- Phe) - A- Ai b- (B i p(Ctvte)). (APPA)

(AC5C) - V- Ai b- ELQL, - Nl e- 11Q ( a- Me- 2, 6- F- Phe) - A- Ai b- ( Bi p( OVe) ) - ( APPA)
800 Ai b-V-A ib-El Q-N e.11Q (a- Me- 2, 6- F- Phe) - A- (a. Me. 2, 6- F- Phe) -

(Bi p(OVe) ) - (APPA) 801
(AC5C) - V- Al b- ELQL- Nl e- 11Q (a- Me- 2, 6- F- Phe) - A- (a- Me- 2, 6- F- Phe) -
(Bi p(0 vle))-(APPA) 802

At h. V- Ai b- ELIQL- Nl e- 14Q (a- Me. 2, 6- Phe) - Ai b- R- ( Bi p( OVk) ) - ( APPA)
Foaht-e MRk T B it R R A6 e

’QMF B

(ACgC) - V- Al b- El
804 Aib-V-Aib
-Nle-11Q (a- Me- 2

803

h)fn(A(*b:)ar teub( Eus)u H@M)}HQA&PM[MBOB{){OM&)) (uMe APPA)

(AC5C) - V- Ai b-Et @
) 806 Aib-V-Ali
i b- (Rip(Qwe)) - (1
(AC5C) - V- Ai b- ML.

808 Ai b-V-Ai b-El

I p(OWe) ) - (APPA)
(Aese) - V- Al b- 13]
(13i p(QOWwe)) - (API

prepared Seq. 1D

T oo T RCTr AT by NIy - YR TRAOMEN LG REPR

\I?RA) 80 ( (aMe-V)-(ACsC)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har- (BIp{DMﬁ)) (oiMe~

-N e-11}ﬁ%)|ve 2, 6- P- Phc) - Ai b- Al b- (Bi p(OVe) ) - (AOA)

QL- Nl e. 3'(a- Me- 2, 6- F- Phe) - Ai b- (a, Me- 2, 6- E-Phey, (8

87D {aMe-V){AC5C)-V-Aib-EIQL-(aMe-Nle)-HQ-Har-A-Har-(Bip(OMe))-(aMe-

| QL- Nl e- L E},‘%)a- Me- 2, 6- F- Phe) - Ai b- (a- M- 2. 6- F- Phe) -

V) _Tabl e xviij): List of short-chain peptides. ...l

M.  Se (VT €)-@NCsENGrAib-EHA-twMeel)- -Haid$ar @3iar-(Bip(OMe))-{o:Me-
APPA) |

929 (NMe-V)-(ACC)-V- Mb-HQL (exMe-Nle)-HQ-Har-A- Har-(I—‘lip(OMc)) -(@Me- |
APPA)

930 Aib-V-Aib-EIQL- {(cMe-M)-HQ Har-A-Har-(aMe-2FPhe)-(APPA)

931 AoV AT EIQL-(aMe-Nie) HG-Har-A-Har{aMe-TEPha)-(APPA)

37 V-Aib-V-Aib-EIQL-{cMe-M)-HQ-Har-A-Har-(aMec-2EPhe)-(aMe-APPA)
933 V-Aib-V-Aib-EIQL-(0Me-Nle)-HQ-Har-A-Har-(aMe-2FPhe){(aMe-APPA)
T934 VAACC)-V-Aib-EIQL-{aMe-M)-HO-Har-A- Har{aMe-2F Phe)-(aMe-APPA)

935 V-(AC:C)-V-Aib-EIQL-(aMe-Nic)-HQ-Har-A-Har-(aMe-2FPhe)-(aMe-
APPA)
936 V-(AC;C)-V«A.ib--EiQl_.r(mMe-M)mHQvHarnA—I-iar-{aMewZFPhﬁ)m(uMewAPPA)
937 VAACCY-V-Aib-EIQL-{aMe-Nle)-HQ-Har-A-Har-(aMe-2FPhe)-(cMe- |
‘ AFPA)
538 aMe VI AC )V -ATD-BIOL-{eMe-M)-HQ-Har- A~I~Iar~(cx.M¢ -ZFPhe)-{aMe-
APPA)
239 {oMe- V) (AC:C)-V-Aib- LIQI (cxMc:-N!e) HQ-HarvA- [lar-(or.ML, -2 Pht':)
| (aMe-APPA) |
940 THMe-V)-(AC:C)-V-Aib-BIQL-(aMe-M)- HQJlar -A-Har-(aMe-2FPhe)-
(Me-APPA)
541 (NMe-V){AC5C)-V-Aib-EIQL-{oMe-Nle)-HQ- HarA- Har-(aMe-zFPha)
(aMe-APPA} - ‘
942 AibvwAi.b—ElQLw(aMt:—M)—HQ—I—Iar—Auf-laru(aMenTl‘P);(APPA) T
943

Aib-V-Aib-EIQL-(aMe-Nie) HQ Har-A-Har{aMe-Tr)-(APPA)
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Ai h-V-Ai b. El @ (ct. Me. 2, 6- F- Phe) - Nl e- HQ El ar- Al t - (H p(Owe)) - (APPA) 811
(AC5C) - V- Ai b- E1O- (ct - Me- 2, 6- 1, - Phe) - Nl e- HO- Fl at - AR- ( Bi p( OMe) ) - ( APPA)

812

Ai b- V- Ai b- 131Q (a- Me. 2, 6- F- Phe) - Nl e- 11Q Fl ar - A- Gi t - ( 8i p( OMe) ) - ( APPA)
813 (AC5C)- V- Ai b- El Q (a- Me- 2, 6-17- Pheybi | e-11Q 1-1ar-A-C it-01

I p(Olvle)) -

(APPA) 814

Ai b- V- Ai b- E1Q (a- Me42, 6- F- Phe)- Nl e-11Q Il ar. A- Al b4Bi p( OVe) ) - ( APPA)

815 (AGSC)- V- Al b- El Q 02- Me- 2,

-F-Phe)-Ne-flQIlar.A A b-(Bi p(OW)) -

(APPA) 816 Ai b- V- Alb- ElO(g;t-IvI e#2. 6- F- Phe) - Nl e-

1Q liar-A-(a- Me-

I b- E1Q (cx-c- 2, 65

p946- P- PI

)CH QBN -BIE).YeIAPBAIQ-BLTA FNEBO)- NP W(APPA)

1, qu IC}
PER) 816

B Rt b N YRy Rar o i ERR ) ) (ABPA)

(1) 1p(a vl e))- (A
Ai b- V- Ai b- E1Q (a

819 (AC$C) - V- Ai bk

(APPA) 820

S5, 2, 6%

FACHD)V:-WRteETOL Qi k-4 -TAD- HarR\W{nMeG]VB))-()M‘(’APPA)

-1 0 /
FHetet

(A@ﬁzﬁfﬁﬁ?%a“ ok ?‘ '

Ai b-N- Al b- E1Q (a} 98- 2, 6-
821

(ACSC) - V- Al b 11 13- - 48 Y AP e P A e T U 3
(QPFS) (eca]%/g) 52? AiSh- V- All b@LeE |- &’-A\ib-kE}lﬁfuﬂhﬁh}%D{QNﬁﬁ%m@ch&fp)ﬂMc-APPA)
i i pAY 1000

(AC50) PVAD, | El 5? a- V| ¥ @GP AT HUARITIPHONar-A fla(eer T} fhieabfPA)
(APRA) 824 A ib- \ﬂ-‘iﬂ\ . V (A(,s(?) V- Alb E,,[QL (aM:., M) HQ Har A»—Harw(uMeﬁTrp) {(¢Me-APPA)
B oo Meaer i T (AC“,}C)“V'?&:E‘U(S" (amcmug) G Har A-Hat-(AMe-Trp) (M- APFA)

(AC5C) N- Al b- EAQ

(sm Me-2

APPA)

955

(aMe-V)-{AC;C)V-Aib- L[QL—«({:M@ Nle)}-HQ-Har-A-Har-(oMe-Trp)-(aMe-
APPA) '

In vitro and in vive studies of novel short-chiain peptides:

The short-chain peptides prepared as doscribed above were tested for

a)

5

cells);

In vitro Rat PTH-1 R agonist activity (Cyelic AMP determination, in UMR-106

Stability of peptides in human plasma, simulated gastric fluid, intestinal fluid and

liver microsomes (ex-vivo), and

&)

In vivo anti-osteoporosis activity testing in OVX rat model,
10 a) In vitro Rat PTE-1 R agonlst activity (Cyclic AMP determination, in UMR-106
cells): o |

The PTHR is a‘GPCR and the PTHR agonist binds to it and thmu‘gfi signal transduction
causes aciivaticvn of adenylate cyclase and raises intracellular cAMP levels. To monitor
agonistic activity of new compounds, UMR-106 rat osteosarcoma cells (Source ATCfC)
15 éndngénbu'sly_ expresses rat PTHR, especially, PTH-IR was treated with various
mﬁcentmtion ufiest compounds and amount of cAMP released were determined.
UMR-| 06 célls were cultured in DMEM nutrition media (Sigma) containing 10% Fetﬁl
Bovine Serim (FBS) and 1X Penstrep. Cultured cells were plated at a density of 5 x
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(Bi p(Owe))-(APPA). 826 A
i b-V-Aib-ri,k)-(a-M-2,6-F-Phe)-Ne-fl1Q O n-AR-(Bi p(Owx)) - (APPA) 827
(AC5C) - V- Al b- E1Q (a- Me- 2, 6- F-Phe) - Nl e-1 - CQ Om AR- ( Bi p( Owe) ) - ( APPA)
828 Ai b-V-Ai b- REQ (a- Me-2, 6-F-Phe)-141le-t | Q Om A- CR- 03i

p(Owe)) - (APPA) 829

(AC5C) - V- Ai b- E1O (a- Me-1/ 42, 6-F-Phe)-N e-41Q O n-A-CGt.(Bi p(Ow)) -
(APPA). 30 A ib-V-Aib-E1Q (a- Me-2, 6-E-Phe)-Ni e-|

| Q Om A- Ai b- ( Bi (' @GkRsi ) we(lARRAYEBBdedia supplemented with 10% FBS, in 96-well tissue

E QS‘DR% ) gé'g" b- Elcghglr%'p%e's %na6 ér%ﬁvﬁlﬁlprezycmyse 53'?‘09& %’e%}"rﬁ‘;;@,i ag:":ag/s? I(.ﬂi(t%gy) of assay, the
Ai b- V- Ai b- E1Q (sok$-rsd8dy waPkarefulliNragnovial € nuchief and\izli2 werd-widiha) ence with

(ACBC)- Vil b 1 0B SRR Resbu by 3 et e 0 RUEMS i g glocose
(Bi p(Owe)) - (SAPPR)% 854 (&ignipy) \dnd\ii inMEQ-isabuiii-1 nGhybaRthing (Sgerw), iaf 7 00 for-34
(ACSC) \EAG 1T (e i e it oG st rppep GRPB g o (B 100 0
(APRA) 836 A lin¥e Al df-réatQor medik addi iGeubatell hieporhlteenpbrature for 30 min, The medium
CACSO - V- Al b- o b Aol b, ey dpaok (BDLSEDH% 5Pty cAMP-
(A. PPA) antibody reagent was added and plates were incubated at room temperature for 1h.
" 10 Further, enzyme acceptor (EA) reagent (40 pl) was added and luminescence was read
| after incubation for 2 h at room temperature in Top Count L-Max Luminometer (each
well reading for 20 sec). From ¢AMP standard curve, the amount of refeased cAMP
- was determined, Data is caleulated as percent of control (Vehicle: water) and expressed
as Mean & $D. The in-vitro PTH-1 receptor agonistic activities of representative
15 peptides are listed in Table 3. The data was analysed by non-lin¢ar regression curve fit
(Sigmoidal dose) to determine the ECso of the selected test compounds (Carter P. I, et
al., PNAS, 2007, 104(16), 6846-6851; Merritt B, S., J. Cellular Physiology, 2005,

152(3), 520-528; Reid L R., Am. J. Physiol. Endocrinol. Metab., 253, 1987, E45-E50),

Table 3: Jn vitro PTH-1 R agonistic:lﬂctivity of selected test compd, amount of cAMP
‘ released with respect to control o
: Cpmpvunds InM 10 nM 100 nM
TTURTH (1739) Tawaz e 1604006
Seq. ID. 9 1640022 — 41+0.16 5240.21
Seq. ID. 15 2840.1 | 731:0.():2' 99+0.02
Seq 10,30 | 791002 e | 121007
Seq. 10,23 250,03 w10 | 69007
“Seq. TD.30 195013 RTFrYT BT YT —
“Seq. B, 41 2610.01 795002 | 573001
" Seq TD. 45 [640.1 TR 7310.03
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838

Ai b- V- Ai b- El Q (a- Me- 2, 6- F- Phe) - Nl e- FI Q Or n- Ai b- Ai b- (Bi p(OMe) ) - ( APPA)
839 (AC30)- V- Ai b- ELQ (a. Me- 2, 6- P- Pho) - Nt e4 CO- Omt Al b- A6- ( Bi p( O\e) ) -

(APPA) 840 A

i b- V- Ai b- E1Q (a- Me- 2, 6- P- Phe) - Nl e- 1- 1Q Orn- Ai | | - (a- Me- 2, 6- P- Phe) -

(Bi p(OVB) ) - (APPA) 4
( AC5C) - V- Ai b- ELQ (a- Me- 2, 6- F- Phe) - Nl e- F1Q com Ai b- (a- Me- 2, 6- F- Pho) -

(Hi p(OMe) ) - (APRA—4
Al b- V- Al b- Ei Q( Nes"é" !5D'I§9Phe) N B o d - AP p(Dve) ) - CAEBA) 843
(AC5C)-V-Ai b. 4 a-MNp he}-N-e-L1QG Cit-A R-(8 n{ O\
844 A b- V- Al b- M(a?r\?@ EfégF PHe) - M#2.0] 821006 | 1043012
1QCit-ACit-(BiplONle))-L APPA) $45
(AC5C) - V- Ai b- E1Q ( a%nelh 78_ p- Bho) 230431 1[0 G40 t - [ 13i p(@BWE)) - (A
PPA) 846 Aib- V-Alb ELQ (a- Mp-4, 64-Phe) - Ni k- . _ )
i Q G t-AA b- (8i p(o\?@):)lv( APPA) [84742+0.1 101£0.2 110+0.03
(AC5C) - V- Ai b- E[.Q (a. Me- 2, 6. F- Phe) - Nl e- HO-[Ci 1- A- Ai b- (Bl p(OM e)) -
( APPA) 48 Seq. ID. 110 12£0.04 390,06 7240.02
Al b V- Al b-ER) - (a- Me- 2, 6- F-Phe)l- Nte-HQ Ci t} A- (a- Me- 2, 6—“5;'?“@“9)
(Bi p(ONde) ) - (APPA) s&f9D. 132 2940.05 820,07
(ACse). V. Ai b-ELQ (a, - Me- 2, 6- F{Phe) . N e- 41Q G t - A- (a- Me- 2, 6- gL Phe)

Seq. ID. 156 31402 89:40.03 106+0.04

Seq. ID. 174 3146,02 7240.09 100£0.11

Seq. 1D, 198 325002 713016 99.40.21

Seq. ID. 212 1 14%0.00 8840.07 116£0.04

Seq. ID. 238 3840.13 9140.12 120£0.11

“Seq. D, 256 2820.11 71051 8740.15

Seq. ID, 271 4620.1 108+0.01 {16011

Seq. ID. 292 394011 104:40.09 120£0.06

Seq. ID. 311 2640.08 68+0.06 860.01

Seq. ID. 325 3840.9 98+0,03 116+0.01

Seq. 1D, 330 1840.12 5120.15 7340.18

Seq. ID. 346 204002 | 51012 690.17

Seq. I, 351 810.5 | 795001 [19%0.06

Seq. . 372 32:40.02 7140.16 994021

Seq. ID. 397 38£0.11 102009 11720.06

Seq. 1D, 418 20£0.11 5750.07 691001

Seq. ID, 429 3930.11 10140.12 12010.10

%




(Bi p(OVE)) - (APPA) 850 A ib-V-A
i b-E1Q (a. Me. 2, 6-F-Phe)-Nl e-1-1Q Ci t - Ai b. R- (Bi p(OVE) ) - (APPA) 851
(AC5C) - V- Ai b. ELQ (a- Me- 2, 6- 1E- Phe) - Nl e- HQ Gi t - Ai b- R- (Bi p(OW) ) -
(APPA) 852 Ai b-V-Ai b-E1Q (a-Me-2,6-F-Plie)-Nlc-1-1Q Cit-A

i b-Cit-(Bi p(Qvi

e)) - (APPA) 853

(ACse) - V- A b- E1Q- (a- M- 2, 6- F-Phe) - Nl e- 11Q G t- Ai b- Gi t - (Bi p(OMe) ) -

( APPA) 854
ﬁi) bé\S/-SAi b- ECQ ( 4* VES¢q GoFi@ e NZabier o TF A 545 s C 131 Pl Ot vERg s APP
oo wse O ELY(ASWE B P 6>.-§Y'é-;tﬁtoé“+9 OV PSP ST
T el L
A T T
Ai b- V- A b- E1Q (¢c~Me.2,.6=F=Phe)}-N e- 110( -loCit)- AR- (Bi p(Q\Ve) ) - (APPA
) 859 (ACse)- V- Ai b- Bf@IP3Rp- 2} 6- BHAS)- N || e- 18240638 al oG t ) - AI0#G.AB
ip(Orvie)). (AJRA)_86,0 ,ALD._\L_BI_D_EJ._Q-_(_@\:\J_\TB 2.6-F-Phe)l N e4 ‘
p-(1-10Gt)-A-Clt- (381 pRAR)) -] (AR 71£0.11 B7£0.15

Seq. ID. 514 19440.12 64+0.04 8040.01 -

"""" Soq. 0. 571 21+0.02 512012 | 6940.17

‘Seq. ID. 540 ' 168002 | 57+0.43 755;0.21

“Seq. ID. 553 3810.9 9810.03 162001

Seq. D, 598 38+0.15 7920.01 {19:£0.06

Seq. 1D, 609 392011 T10120.12 120+0.10

Seq. ID. 637 3640.12 9810.06 (10£0.01

Seq. ID, 647 56+0.09 1012007 126£0.04 '

Seq. 1D, 678 4810.11 1021010 3507

“““““ “Seq. D69 550,12 64:£0.04 80£0.01

Sea D iz 1540.01 54404 $950.03

ch."“ﬁ?i".js:s - 3640.12 98+0.06 [10+0.01

Seq. ID.751 T 392009 88:£0.07 116+0.04

Seq, 1D, 781 “Teio07 57£0.43 7510.21

Seq. ID. 799 382003 99:10.1 106+0.03

Seq. ID. 813 24005 10910.1 110407

ey D89 14503 T asi008 660.05
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861

(ACsC) - V- Ai b- ELQ (a- Me- 2, 6- F- Phe) - Nl e- 1- 0- (f | oG e- A- 00- ( Bi p( OVE) ) -

(APPA) $62

Ai b- V- Ai b- ELQ (a. Me- 2, 6- 17- Phe) - Nl e- HQ (El 0Gi t) - A- Ai b- ( Bi p(OMe)) -

(APPA) 863

( AC5C) - V- Ai b- El Q (a- Me- 2, 6- P- Phe) - Nl e- HQ (1- 10Gi t) - A- Ai b- ( Bi p( OMe) ) -

(APPA) 864

Al b- V- Ai b- E1Q- ( §- Vesey, T881T€) {N"ExB {11 o0 T) 7R (A~ N C- 2, o-1hgrdRie) ™
(Bi p(Ol vie))-(APPA) 865 — ,
(ACSC) N- Al b- EQ (& Mee2ipska =T T ey =11 |t Tagis Ve 25555 Phe)—
- (Bi p(QMe) ) - (APPA) s Bk o \TS / :‘ﬁf’r'fh\ \
A O A 2l T ¥ T Sk -t TR IR0 4k
i _ _ s I . — [ |l oCi +) F‘} bR { 1Q

fA?ig)PA;/' ?63 E1R- Cogdeid sl T P sttt :%.1‘1 _A REREREE
Ai b. V. At h- E1Q (oM E. Phe)-N-e- HO (HACH £ ) - Al b=.Ci t}=(Bip( -
(APPA) 869 (ACSL)- e I (ol Mo-BHBIES | tlhe) SR 1Q|(1 1204001
faO‘t)-Aib-O‘t-@Bu Yo (AE’DA) 870 |
Ai b- V- Af b- 131Q PTG 995 | | b) - NP0 1I0- ( 110CI #4069 b- Nb- ( B i1p¢OMS) ) -
(APPA) 871 i - . -
(AC5C) N- Al N 110 SenaD29B2 1: - Pho )o@ HO|( 116601 Al B- A b- (1B6(iOVe) )
- (APPA) Al b-N-A0)-ER) - (af Me-2, 6-F-Plle) -Nle- 1-1Qf(1-10G t)-A |
i b- (a-1vle- 2, 6- [F- Prsad-1( 955 | p( O\4egh00APPA) 84Bi0.16 52+0.2]
(AC5C) - V- Ai b- E1Q (a- Nde- 2, 6- F- Phe) - Ni e- HQ{( 110G t hAi bx- Me- 2, 6- FPhe) -
(13i p( Ove) ) - (ARPA) R AD. 917 260,08 630,06 861001
Ai b- V- Ai b- ELQ (Ja- Me- 2, 6- F- Phc) |} Nl e- HQ (a. Me- 2, 6- F- Pho) - AR( Bi p(d\|10) O
APPA) 8 " Seq. 1D, 926 TSE0s
(ACSQ) - V- Al b- EJQ- (a- Ne- 2, 6- F- Fhe) - N 6-F1 0 - (a’NE:'2, 6- - Pl i &) PRRI®
(Bi p(OVB)) - (AP iD. 935 /001 | 10240.09 [1740.06

Seq. 1D, 942 294011 1 525007 694001

“Seq.ID. 950 2640.022 6710.46 812041
Seq. 1. 954 " 360.09 88:£0.07 [1650.04

b} Stability of pepl"ides in human plasma, simulated gaslrié fluid, intestinal fluid

and liver microsomes (ex-vivo):

Different short-chain peptides (final concentration 2 pM) were incubated 'with either

5

pooled human plasma (7.5 pl) or simutated gastric fluid (pH 1.5; composition HCI,

NaCl and Fﬂpsm) or simulated mtestmal fluid (pH 7.5) or human lwer microsomes, for
0,2, 4,6, 12 and 24 h (37 °C; 50 mM iriethanclamine-HCI buffer; pH 7.8).

Concentrations -of human plasma/ simulated gastric fluid/ simulated ‘intestinal fluid/

human liver microsomes were selected in prclumnary experiments to prowdt:

i)

degradation of approximately 50% of PTH( l~34) within 1 b, thcrci‘om allowing time-

- dependent degradanon to be viewed over 24 h, Reactions’ were ferminated by the
addition of TFA/H,Q (15 mL, 10% (v/v)). The reaction products were then applied to a
Vydae Cis analytical column (4.6 x 250~mm) and the major degradation fragment

scpamted from intact qhorwham pcptldes The eoltimn was equnhbrated wnth TFA/H;0,
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Al b- V- Ai b- E1Q (a44e-2,6,4:-Plie)-N le-1-1Q (a- Me-2,6-E-Phc)-A-C | (13
I p(C) Ndc) ) - (APPA) 877 (ACse)-V-Ai b- M (a- Me4, 64;

Phe)-N e-1-1Q a- Me-2,64:-Phe)-A-Ci t. (Bip(OM)) - (APPA) 878

Ai b- V- Ai b- E1Q (a-Me-2,6-1,-Phe)-Ne-11()-(ct-Me-2, 6-17-Phe)-A-A b-
(Bip(Qvie))-(APPA) 879

(A C5C)-V-Ai b-E1Q (a- M- 2, 6-F-Pbc)-'N c-110-(cc- Me- 2, 6- F- Pho) - A- Al b-
(Bi p(QOwe)) - (APPA) -880

Ai b-V-Ai b-El Q (1 ?C%‘ﬁ f ‘€Xé¢AHEQ§§ ULlﬁg :bll@. ((V.v’v) I}IFA ih 67056 ace%.)mttA{eﬁbNb the’

6-F- Phe)-(11lip
(AC5C) - V- Ai b- 12&@(twtnma&acemmmlpw}w N]mna-@h(eat Wig-12is 6l ForPlies) o A8 avivtto

2, 6-P-Phe) - (B in. Y W ni & n
b- V#Ai b- E1Q ( c{% %& g“'%ﬁ@@" ﬁ;%log&r '{' NS 3bsgrbangs, was moniforad at 20,0m
i p(Ove)) - ( AppA)Jsig;ByV detector and pcaks were collected manually prior to ESI-MS analysis. Area
E 'IA\ICSIC?:)( \é'vé") )? ]E %\ PP&%&Q&I‘\%  Rasldedb @ korNh$ pé‘[;ll%.,g gzl mcéibghtgp:ﬁai ﬁcpnt@e
Ai b-V-Ai b- El Q (egradetion gere-caivulptefjabeadtDitne. it 2y8-#pdpiod A28 -hCStability study
1)i p(Owe) ) - ( ARBMs 6t8@lected peptides, in human plasma, mmulzated f:,.tislﬂt ﬂuid mtebtinal fluid

(
(Aese) - V- Ai b- E10- (a- Me- 2, 6- ac)-NIe-HQ(a-t 6-1: -
and liver microsomes (in vitro) are listed in Table 4,

Table 4: Stability study resuits of sclected short-chain peptides in human plasma, simutated |
gastric fluid, intestinal fluid and liver mmrmnmes (in vitro)
Seq.1D.No. | Human plasma’ | Simuiated "I Simulated intestinal | liver
gastric Muld® furid® wmicrosomes’

Prii(1-34) 97 (0.5) 106 (0.1) 100 (0.2) 100 (0.1
Seq.ID.10 |70 " 100 (0.5) 100 (0.5) 100 (0.5)
Seq. ID. 14 | 69(8) 10eh 43 (6) | 157
E:eq ID.25 | 75(8) 12 (8) 46 (6) TR
Seq. 1ID.34 1708 1508 i) ()
Seq. ID. 46 | 00 (=24) 00 (>24) 00 (>24) 3 0G)
Seq. K. 56 | 00 (>24) 00 (>24) 00 (>24) 32(5)
Seq.1D. 62 | 00 (>24) 00 (24) Too a4y AR E T
Seq. ID. 75 | 73(9) 106 (0.5) 100 (0.5) 100 (0.5)
Seq. ID.85 | 7H9) 106 (0.5 | 100(0.5) | 160 (0.5)
"Seq. ID. 95 | 80(9) T00(0.5) 16635 100.(0.5)
Seq. 1D, 100 | 00 (=24) T 7 S VT Yo VR 8202)
$eq. 1D, 115 | 78(8) FTC R K1) ETI)
"Seq. 1D. 142" 8085 3@ BN Y R 82 ()
Seq. ID. 161 | 788 14 (8) 436 80(1)
Seﬁ._ D, 181 00 (>24) 00 (>24) To G 36 (53
Seq. .30 | B® |12 66 THO

[ Seq. TP, 240 ‘71'(3) wE w0© IO
seq;m 350 | 8@ ) B T T( R F ()
S ib.ze0 [0E . [B® 4@ (70
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(Bi p(OMe)) - (APPA) 886
Ai b- V- Ai b- Er () - (a- Me- 2, 6- 1- 7- Phc) - Nl e- 1- 1Q- (t x- Me- 2, 6- F- Phe) - Ai b- Ai b-
(B i p(Owve)) - (APPA) 887
(AC3C) - V- Al b-1it Q 01- Mc- 2, 64- Phe) - Nl e- BQ 01. - Me- 2, 6. F- Phe) - Ai b- A03-
( Bi p(OMe) ) - ( APPA)
Ai b- V- Ai b- E1IQ (a- Mc- 2, 6- F- Phe) - Nl e. 11Q- (a- Me- 2, 6- E- Phe) - Ai b- (a- Mc- 2, 6
- P-Phe)- ( Bi p( OVe) HAPPA) 889

S5, Phe) (5 Pkl AbAL Table- 2] e L g ook Tnor L (g
pept i des prepar e%FqSWA%_.- SequentB0&t)shor t]-IOREN pept i 8% @9
A. b- V- A| b- EI QLM - i BA [ Fégoy (ave- J.J.J.mlo 5}1\!46) ) -mé\((wg/-\) 8911706 (0.5)
Ai b- V- Ai b- ELQL- N-e-HQ- 1-14r.. AK4alk- Bi 1) - (AH AP) o
V- A b- V- Ai b- El QUFRGH2133% - AT Bi p(OMve 509(%% APHAPO (05393 894 | 100(0.5)
V- Ai b- V- Al b- El Qlsdyl m. B35~ T3éiby AK- (B pf1ghs) (anve- "WW{MS) T S
Seq. ID. 380 | 00 o24) 56 (4) 00 (>34 746 S
Seq. D). 390 00 G4 55 oo =24) 84(2)
Seq. ID. 411 | 778 T4 (8) 45 (6) 811
Seq. ID. 430 | 00 (>24) 454y . | 00 (=24) 85 (2)
Seq. ID. 440 | 00 (>24) 43 (4) 00 (>24) YY) M
Seq. ID. 460 | T1(8) 14(8) 40 (6) 78 (1)
Seq. ID. 480 | 00 524 00 24 16 32 )
Seq. 1D, 490 | 00 (524} B@ e 543
Seq. ID. 510 | 00 (~24) 414 T60 (=24) 80 (2)
‘Seq. ID. 525 | 78(%) 12(8) 55(8) O
Seq. 1D, 550 | 80(8) 13 (8) 50 (6) 82 (1)
Seq.ID, 566 | 78(8) T4 (8) 43 (8) 20 (1)
Seq. ID. 570 | 71(5) 100 (0.5) 100 (0.5) 100 (0.5)
‘Seq. ID. 580 | 75(8) 12(8) 46 (6) 83 {1}
Seq. XD. 396 | 00 (>34) 00 (23) YT 3563)
Seq. ID. 610 | 71(8) 14 (8) 40 (6) 8
Seq. ID. 650 | 70(8) B REXS) 41 (6) 77(1)
Seq.1D. 690 [70(8) |TI® 26 78 (1)
Seq. 1D 910 | 00 524) 66 34 00 528 3G
Seq. ID. 720 | 10G20) IEIONE 00 524) 8@
Scq. 1D, 730 | 05(>22) 5@ 00 (>24) 842
Seq. ID. 750 | 09 (523) 5@ 06 24) e B
Seq. I, 790 | 00 (:-243“' ) FEYE)) 00 (>23) 84 (%)
Seq. ID. 805 | 00 534) 39 4) 60 (-24) 82 ()
Seq. D, 811 | 00(>24) 52 G) | 06 (249 81 (2)
‘ .Seqf, m 82'9 0l (?23) 43(4) . 05 (>22) 24 (2)
Seq. D840 [00GZ0 |00 (0065 0
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(i xtyl e-V)- (AC5C) - V- Al b- El QLM i g- 1- | ar - AK- ( 11i p(OWe) ) - (ahl e- APPA) 895
(aMe-V) - (AC50) - V- Ai b-E1Q ,-N | e- HQ 114NA K- (B i p(01, 40) - (f Ai e-, APPA)
896 (NMe-V)- (AC5C) - V- Ai b-4: 1QLM | Q Har - ALC- (Bi p(ONl e) ) - (aMe- APPA) 897
(Nt vi e- V) - (AC5C) - V- Ai b- El Q.- Nl e- 11Q Har - AK- ( Bi p( OVe) ) 4aMe- APPA) 898
Ai b- V- Ai b- ELQLA411l Q Har - A- Har - (aMe- Bi p(Q vl e)) - (APPA) 899
Mo-V-Ai b-El Q.-Nle-11Q 1 lar-A-1lar-(aMe-Bi p(Ow)) - (APPA) 900 Al
b- V- Ai b- | NQLMHQ- | f ar a- Har - (Hi p( OVe)) - (aMe-, APPA) 901
Al b- V- Ai b- E1QL- ety tar={ B OVE3) ) . .
V- Al b- V- Al b- ERM%@ arﬁ-{?ﬁrar-(a 4H I p(0l1+4e)) - APPA) 903.
V- Ai b- V- Ai b- EI (iSefyl BY 88©- ﬂOr(awA-llar -OQ%ND 13i ppONEY) - (APPA) 3B
V- Ai b- V- Ai b- Elcm%r T e)r)—cun;y@— A G085
V- Ai b- V- At h- EI QL- ?ﬁl-g 1ar | ar_é,fpﬁ) le).).- - APPA) 90 )
(xMe--V) - ( AC5C) -[\Bes KLE?_@M’%"QI i ar -|R4[>af> (Blp( @ﬁ@)zﬁ)-(alve APPA}) 907
(aMe- 1/ 2- ( ACSO)=¥= A jirma - TIO4%g 24y T a8y B Y ACT N APPA)
908 ( NMe- V) -(Ad@@%ﬁig Fl QUNL14Q Hdr . k? Lar-¢Bi p(Chl.e))-( I\/B(S))ZPPA)
909 Seq. D). 906 78(9) 100 (0.5) 100 (0.5) 100 (0.5)
(NI\/EtV)-(A(:SC) b € e=FQHFar = 1131 "“"‘)-(dl‘ve-““““
910 Ai b- V- Al b- Eﬁﬁ?) ,fﬂ(‘hl lmlar-%(l fgr-(aw_ew‘?dﬁwp”( b)) | APLEAL |
911 Ai b- V- Ai b- §5&q., HX. aMa- N - HQ- 1 | ar[-180 @30 ar - ( ¢to08] | p( Ove)) 00 (RPPA) |
912 Seq. ID. 920 | 00(:24) e M e 0
"s,‘é{i”‘,”iﬁi’?ﬁ““‘"“7‘§E§$'j'“f """" 160 (0.5) 100 (0.5) 160 (053
Seq. [D, 930 {00 (>24) 00 (>24) 00 (>24) neEy
Seq. ID. 936 [ 00(>24) S2(8 00 (>24) [er@y— 7
Seq. ID. 939 | 10 (>20) 08 (>22) 09 23y 33 (5)
Seq. 1D. 940 | 00 -24) 00 (>24) 00 (>24) 32(5)
Seq. ID. 945 [75(9) T 106@.5) 100 (0.5) 180 ¢0.5)
Seq. ID. 949 | 70(5) 100 (0.5) 100 (0.5) 100 (0.5)
Seq. 1. 950 |00 (:*24) T (:~24) ey N L)

hulf'uht'e (tia), inh:
b: % degradation of peptides in 24h when incubited with simulated pastric fluid and values in bracket

reprosend hall-life (4,5}, in k;
e: % degradation of peptides in 24h when incubated with simulated intestinal fluid and values in

brackel represent hallife (ta), in by
d: % degradation of peptides in 24h when incubated with liver microsomes and values in bracket |

rc:pm-smt hall-ite (tig), in h.

¢) In vive an‘tiu'dsleupordSis activity testing in OVX rat modeb:
- The ovarigcmmimd (OVX)':rats were used to study anti-osteoporosis activity of test
compounds (ishi){'t%éhaitl p'eﬁtides) in viva. The OVX rats develop osteopenia due to
5 ovarian hormorie deﬁcie.:nCy Osteopenia can be detected as early as 14 days post OVX,
Jincrease for the next (00 days and then stabilised (Wmnskl T. I, et al., Calgif. Tissue

Int., 43(3), 1938 179483) .
- Detailed sludy protocol to evaluate the effects of anabo!w rherapy on bone markers and

}usramorphomeny in QVX animals:

10 10to 1l weeks old Female Wistar Rats (150-200 g) were used The animals were kept
- in mdmdually Ventglqwd capes in a _room “with controlled mmpe.raturc (23° ¥ 3°0),
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Al b- V- Ai b- El Q.- (aMe- M 41Q41ar - A- 1- 1ar - ( Bi p( OMMAXMe- APPA) 913

Al b- V- Ai b- EPQL- (aMe- Nl e) -1-8) - 1-1ar-A-1-1ar-(Bi p(01v10) - (uNde- APPA)
914 V- Ai b- V- At h- E1Ql4aMe- M - HQ Ef ar - A - Har - (ahl e- Bi p(ONle) ) - ( APPA)
915 V-Ai b-V-A h-FI Q.- (atvic-Ne)-1-1Q Il ar-A, . Har - (aMe- Bi p( OMONAPPA)
gi? V- (AC3C) - V- Ai b-El Q.- (aMe- M - 1- 1Q Har - A-i | akaMe-fli p(Owe)) . (APPA)
g—lE(BAC?,C)-V-Ai b- E1QL, - (aMe-Nle) - 11Q-fl ar- A-Hatt Me-Cl i p( QW) ) - ( APPA)

V- (ACS0) . V. ALb- HFES {(2Meh Npte-raes uele) ard ritatie iy G501 BB 0y AR

au.uss to standard rat chow and water. Protocol for use of ammals for conducting this

V-(AC5C V- Al b- E1 Ne-
520 VR b A BS “? gi%)?“’%“% Beypovgd {5 I %@M??"M@N%és S@F)Eﬁ)m
921 V- A b- V- Al DRI (ale-N'e)- 11041 ar- A-Fl ar - (B p(QW)) - (a APPA)

922 V- (AC30) - Valb El Q- (aMe. M 41Q1- | ar - A- Hat - ( HalMe- APP
023 924 5§ The animals were marked with picric acid for ICE:MIﬁ(:d)iGn and acclu atized to

v- (AC3C) - V- Ai b- | 1 .
A V- (ACSO)- V- %ﬁ%’%l é@'\/ﬁml}l 9:):1diluoﬁq %‘or Ala ﬁ %riolitf;f’iﬁhﬁk(o@@ glm(ﬁidﬂl CorAR
925 induction of osteopomms rat'-: were bllatemlly cwarmctomis un er anest wsua For

g-z g ACSC) - V- Al b- ﬂvgm(o?xlyehl}!lsﬁ)n &d:Quddbain desh tAEral BidiaMaibal edgionARRAmaL.

(aMe- V) - (Aese) - Yiitar Hagpyaes wycizdant ther veios tagp Hedipp ERpY- belNE ERTBISR

) 927 10 ova

ry to pmvmnt blood foss, Then incigion was sutured back with ligature,
(aMe-V) - (ACSC) - V. Al b-EI Q.- (aMe- Nl e) - HQ 1-tat - A-Har - ( Bi p(CJ\/le)_l)h (attdeA
PPA) 92% Afer Bnlateml ovariectomy, animals were allowed to rest for 4 weeks. . They were then

dmda.d into different groups (n=9) based on thclr body weight. The groups consisted of
a no lreatmchﬁ control, PTH aé siandard and one or two groups of test compounds
(short-chain peptides). The treatment was given for the duration of 6 weeks, At the last
i5  day of treatment animals were kept overnight in metabolic cages under fasting for the
collection of Urine., ‘Naict day, blaod was collected after 24 hours of last dosing and
animals were sacrificed. Changes in biochemical parameters and bone turnover
parameters {Increase in serum Caleium and decrcase in Phosphate levels, Acid
© Phosphatase and TRAP) were evaluated in the urine and serunm. After sacrificing,
20 intact femur and tibial bones are removed and cleaned from adherent tissues, muscles
and fc‘hdo‘ns; weighed and collected in' formal saline (10% formaldchyde solution). '
Lumbar vertebra (LS) was excised, carefully cleaned and collected in formal saline.
Femur, tibia and Lumbar vertebra-5 {L5) were later processed.for histomorphometric
evaluation (Zhang L., et al., Tohoku J Exp Med., 1998, 186(2), 131-41; Tanizawa T, et
25 al, Toxlcot Lt‘:lt 1998 102, 399-403). Incrc:aqe in serum Calcium and decrease in
‘ Phoaphaw !evels (% change Vs I’I“ H) of sclcctw..d paptndes are listed in Table 5.

’I‘able §: Increase in scrum Calcium and decrease in Phosphate levels (% change vs

PTH/ Control) in OVX Rats

.| Seq. 1D NO. | Dose % increase in serum | % decrease in serum
Cal* Levels {mg/dl) | PO, Levels (mg/dl) vs

vs control | control
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(NMe-V)-(AesC)-V-A b-El Q.- (aMe-N1)-1-1Q 1-lar-A-1-1ar. (Bi p(OWw)) - (aMe

APPA) 929
(NMVe- V) -

931 Ai b-V-Ai b-El Ql4aMe- N e) 4HQ- | i ar- A-11 ar- (aMe- 2FPhe) - (APPA) 932
V- Al b- V- Ai b- El QL- (aMe-14) - HQ 1-1| ar- A-11 ar- (aMe- 2PP110) - (aMe- APPA) 933
V- Ai b- V- Al 13421Q1, -

(aMe-N e) 11Q-liar-A-fl ar-(aMe-212Phe) - (a. Me- APPA)

(AC3C) - V- Ai b-El Q.- (aMe-Nl e) - 1- 1Q 11ar. A- Har - (Bi p( Owe) ) - (ot MeA
PPA) 930 Mo-V-Ai b-El Q.- (ahl e-N4)-11Q1-1ar-A-1i ar-(al vf o- 2FPho) - ( APPA)

934 935 ‘
V- (AC3C) - V- Ai by BT :34) (aMel M ugAR, Hat - A- 1- 18P0 (aMe- 2PPhe) 1¢4NVG- APPA)
V-(ACIC)-V -A {b-E1Q1, - (aMe-NI1c)-1-1Q 1| arj-A-Llar-(aMe-.2PPhe) - (aNde -
APPA) 936 937 | Seq.ID.7 lmf/k 10 90 83
V- (AC5C) - V- Al bt E1Q1, - (aMe- M d} Fl ar- A-fil ar - (aMe- 2EP| iie) - (aMe- APPA)
V- (ACsC)-V-Ai b Qg (ahl e- Nk ol ar-A qum(atvl e- 2FPhq:@,z(ahI e-
APPA) 938 (awe-%q-(AgZ?e) vi A.i;%*l‘é “(aMedM:1-1Q1
| ar - A- Har - (aMef ZFP, -(a 939 .
(aMe- V) - (Aese) | gf Aidogﬁs ?“if@ﬁ/ eP)" 11Q 184 A 41ar - (af 88e- 2FPhe) -
(aMe. - APPA) 94pP \I\IIVL-,' = \/—\ tHa=EHQe=(-ccMe=M =1t 4tarwAd-1
ar - (aMe- 2FPhe) | Suall 7APPA) | ﬁmgfkg, po 49 77
( NMe- V) - ( AC50) b-NAl-BEbQlam - Mp--Ni-@) - HO- I 3£ ~Ac L4 ar—(-aMet-2FPhe)
(aMe- APPA) 942] RiqbiVON b- ElDgAgaloe- M) - uQ] Bar - A- f 1ar - (ahB9 Try) - ( APPA)
943 Ai b-V-A b-ElLQ.-(aMe-N £)41Q-11zu-- A-Har - (aMe- Trp).- (APPA) 944
(AC3(.::)- V- A bedgl @11t/ aVe} MdA@bol ar A- Hdriag aMe-i |t p) 1 APPA)

Seq. D, 158 0.1 mg/ke, po’ 100 82

Seq. ID. 210 I mg/kg, po 96 99

Seq. 1D, 293 5 mg/kg, po 67 75

Seq. ID. 317 . | 3mgke, po 102 93

Seq. 1D, 391 0.1 mg/keg, po 82 59

Seq. ID. 407 0.03 mg/kg, po 77 81

Seq. 1D, 469 0.01 mg/ke, po 43 65

Seq. 1D, 511 I mg/kg, po 84 88

Seq.ID. 556 - |5 mp/kg, po 77 84

Seq. ID. 599 0.03 mgkg, po 1o 90

Seq. ID. 607 0.01 mg/kg, po 78 88

Seq, ID. 649 2 mg/kg, po 86 82

Seq. ID. 686 3 my/kg, po 84 80

Seq. ID. 742 0.1 mg/kg, po 189 2

Seq. 1D, 779 | 1 mg/kg, po 67 56
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945 (AC3C)- V- Ai b-
946 (AC5C)- V- Ai b-

121QL. ,
E1Q1L,

-(ctMe-N e)-K-flar-A-14ar- (aMe-Trp) - (APPA)
-(aMe-M - 1- 1Q Har - A- Hat - (aMe- Tr p) - (APPA) 947

(AC5C) - V- Ai b- ELQL- - (aMe- Nl e) - 1- 1Q Har - A- Har - (ct | vi e- Trp) - (APPA) 110

Ai b- V- Ai b- E1QL,

-(aMe-M - 1-1Q Har - A- Har - (ccMe- Tr p) - (aMe- APPA) 949

Ai b-y-Ai b-ETQ.-(ti Me-Nle)-11Q Il ara- Har - (aM- Tr p) 4aMe- APPA) 950

V- (AC3C) - V- Ai b- E1QL. , -

(alvle-M-1-1Q Fl ar - A- Har - (Me- Tr p) - (aMe- APPA)

951 V-(AC3C)-V-Al b-E1QL, -(aMe-Ne)-11Q 1 tar-A-I

| ar - (aMe- Tr p) - (uMe=- APPA) 952 .

V- (AC5C) - V- Ai b-8d4.Q0- (aiVe- M 5 thd:, dar - A- Ha g al vl e- Tr p) - ( aMe- APPA) 953
V- (AC5C) - V- A b-E1Q1, -(cr Mel N e) - HO- Har - A- || ar 4aMe- Tr p) - (aMe- APPA) 954
(aMe- V) - (ACSQ)i-dz Abbgdy! Q- (m@kg/pmlo flar{dgFl ar-(aMe- Tip) - (aMeAPPA)
955

(aMe-V) - (AC50) he BT QC FQ- Har - A- Far - (OVE- Tij.z ( aVEARNY)

In vitro and | nse‘\ﬁ\t/)bglgt ud| F%‘U\?g shol 2 chai n pept i ¢ e%% The
short-chain pEpLIUEb red as describeg—above—were—tgsted-ot

a) Invitro Re

gastric fluid.
O In vivo anti

tSeph
in UMR406 5celf-s)+-
Seqpti®si47nal
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- The In vitro DRC study (in Rat PTH-1 R assay) data (ECs) of PTH(1-34)
(Figure A) and Seq. 1D No. 111 (Figure B), as representative figure is shown in Figure
L. The In vivo DRC study data, after 6-weeks treatment with Seq. ID. No. 111 {((AC:C)-

V-Alb-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-A ib-K-(«-Me-2,6-F-Phe}),

at  different

doses (0.1/0.270,3/0.5 mg/kg, po), in OVX Female Wister rats, via oral route of

administration, as representative figure is shown as Figure 3 (Figure A: % increase in

serum Ca®* levels; Figure B: % decrease in serum POy levels), The Figure 4 represents

the Changes in’ biochemical parameters ard femur weight, in OVX Rat after 6 weeks

10

treatment wilh Seq ID No. 111 and PTH(1-34). The Figure 5, 6 and 7 represents

hlstologlcal su:tmns of the t'emur, tlbza and lumbar w.,rlc’:brm. in OVX rats, afier 6-

weeks treatinent wath Sc,q ID No. l 1 1

Utilities:

I5

Ina pré!_’&r‘red‘embodiment, the present invention provides a method of mnking

short chain peptides that function as an agonist of the PTH-1 receptor having different
-~ degree of affinity (.l~i'000 aM concentration) in UMR-106 cells, The PTH-1' receptor
agonistic activity was assessed by estimation of amuﬂht_of cAMP released by the test

- conipounds (in vitro). In OVX mice/ rat models (in vivo), somé of the short-chain
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104 cells per well in MEM nedi a supplenmented with 10% PBS, in 96-wel |
tissue culture plates and grown for 2 days before the efficacy
assays. On the day of assay, the growh nmediumwas carefully renoved
by suction and cells were washed once with 200 pl of PBS, incubated
in 90 pi reaction nedia (plain DVEM nedi a, |ow glucose, 5 0.1% BSA
(Sigma) and | triM 3-isobutyl-1-nethylxanthine (Sigma), at 37C for 30
mn and then treated with 10 pi of test conpounds (concentrations 1,

10 and 100 nM de g\u@g ch!:wéaf uﬁpﬁ(ﬁ@ﬂ\'e&nmnﬁ&'eagrmq ﬁa%h'&'%‘st &ds @ %ak{n qmm ideal

terrperaturefor I um was I rated
buf fer, enzyne *Efiﬁ%ﬂiw“(@r})}'d@wg't thatr@tlﬂ@ég@ﬁvm@n'dorw(mmorwdy r eagent

was added and NALEhoeERin &%Ha@;t(ﬁdnr@&n{ RPTbE RSN %&ﬁ&%@ étm@ﬂty agthst

Further, enzyne acceptor r eagent pi) was ad
| uni nescence \/\/é’é“‘?”éé’@“é?‘lf‘@rﬁ"%bﬁ'&ﬁl?% waww%dwwgthw ashshes fivéT lepglhasushn

Top Count L.5- MaKorl eH¥iSIPRUG cak ﬁﬁ@lﬁe\ﬂﬁlh\]meﬂ%@q}\‘ﬂgodt@%f &Qmﬁrasﬁ)lmnﬁﬂ&lﬁ with
CAWP standard cuyrve, the anount of rel eased cAVP was determ ned, Data

is calculated & "b'é‘?"?f@WPa’éﬁ“"@deq“ﬂFﬁ '(O%ﬁ?féﬁd@*“‘ﬁﬂﬁ‘f@'i‘) and expressed as

Mean SD. The i n-Vi thondvdihdn CRGE PERIdcPTIARN Srbdehit ﬁﬁédt\&hﬁ:btﬁ& Rfmulated into
representative ’E? Btldes %‘i‘e listed in Tahle 3, The d wa!_b

anal ysed by nof¥[Pige&Parmagruticady opecgpipte W"ﬂmf'@?"dnﬂ’dh‘?mtﬂ'ﬂ%)w Suitable
determ ne the Edjgentofsdrhreelbigloeat ed t est corrpounds (Carter P. H, et

al ., PNAS, ,2007, 10 ... 684 851: MNerr
Physi ol ogy, 82005 1 f?*""‘é%fs @gswnise@?'aﬂﬁ is &fﬂ“%ﬁ by ﬂf&rﬁ@‘fg'?aowmwemma'

Endoeri nol . NEtaanueR%pﬁeﬁ@&?cha Edbg 360N is 'Iahlteio&gelmnwcdnmn&ﬁn kffective
20N 9L 201 Yy B R ASEISAL RS 7B RS B PGS
(i---j4) 410. 1@10ﬂ€ﬂ.@'01©n'06m$eqaccbﬁ1m@0 164inGenbiad Thi bhﬁ'mhﬁaufi@ﬂ) c@dpoSiein can
10, 15,7201 60R R0 T R Of TG L b i
Seq. | D 415269i0lle excipients comprising sultable excipients selected from suitable diluents,

stabilizers, buffers and the like as is known in the art.
The quantity of active component, that is, the short chain peptides of formula {I)
according to this invention, in the pharmaceutical composition énd unit dosage form
- thereof may be varied or adjusted widely depending upon the particular application
20 method, the potency of the particular short chain peptides and the desired
concentration. Generally, the quantity of active component will range between 0.5 % to

90 % by weight of the composition,

Ac:cordmgiy. the short chain peptides of the present invention cap be
adm:nl'itered to- mammals, preferably humans, for the treatment of a viriety of
.25 conditions and disorders, mcludmg. but not limited to, treating or preventing
'osteuporésis, such as prilfxary osteoporosis, endocrine osteoporosis (hyperthyroidism,
hj}pcrparéthymidism, Cushing’s syndrome, acromegaly, type [ diabetes mellitus,
adrenal insufficiency), hereditary and congenital forms of osteoporosis (osteogenesis
inipértECiﬂ, homogcystinuria, Menkes® syndrome and Rifey-Day syndrome), nutritional
| 30 and géétioit1testinal disorders, ha’ematological disorders/malignancy (ﬁultiple
myf:lomé; lym‘phoma and leukaemia, hemophilia, thdléssé:ﬂia}, osteoporosis due ‘to
. 'lmmoblllzanon, chromc ohstructive pu!monary dawasr: or rhaumatologm clmurders
“(rhcumatmd arthntlz. spondylitis), Osteomyelitis or dn infoctious lemon it hone

!aading to bone loss.
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790.02 970.01 Seq. [0. 49 160.! 560.2 730.05 Seq. ID. 59 1910.01
660. 01 840.2 Seq. ID. 65 3410.01 820.16 1040.12 Seq. [11. 78 231-0.03
7310. 01 9310.3 Seq. ID. 91 4210.1 1010.2 1100.03 Seq. ID. 110 120.04
290. 05 91: 0. 06 820.07 7210.02 101/0.01 Seq. ID. 132 Seq. ID. 156

310. 2

Hypercalcemia resulting from solid twmours and hematologic malignancies, |
idiopathic hypercalcemia and hypercalcemia associated with hyperthyroidism and renal
function disorders. Osteopenia following surgery induced by steroid administration and
associated wilh disorders of the small and large intestine and with chronic hepalic‘and

5 r'enal'diseascs“Dsteonecrosis or bone cell death, associated with traumatic injury or
nontraumatic necrosis associated with Gaucher's disease, sickie cell anaemia, systemic
lupus erythematosus and other conditions. Periodontal bone loss, Osteolytic melastasis,

bone fracture healing and hyperproliferative skin disorders such as psoriasis.
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8910. 03 106t0.04 Seq. ID. 174 3110,02 7210.09 10010.11 Seq. ID. 198
3210, 02 340.09 7110.16 9910.21 Seqg. [0. 212 8810.07 1160.04 Seq. |D.
238 3810. 13 910.12 7110111 12010.11 Seq. ID. 256 281-0.1 871.0.15
Seq. ID, 271 4610.1 1081-0.01 .11610.11 Seq. [0. 292 390,11 10410.09
1200. 06 Seq. ID. 311 2610.08 680.06 860.01 Seq. [11. 325

We claim: ‘
1. An isolated short-chain peptide having a sequence of Formula (I), including its

tautomers, solvates

5 ArZ 2ol 32 4-Lis-Zs-Zrn-Z-To-Lao-Zni-Lrg-Zns=Zag-Zis-B
€y
wherein,

A represents the groups —NI-R; or R3-CO-NH- wherein R represents hydrogen,
Biotin, or optionally substituted linear or branched (Ci-5) alkyl chain, or amino

10 " aecids such as pyroglutamic acid (Pyr), Pro (), alpha-methyl-Proline («Me-P), Val
(V), N-methyl-valine (NMe-V), alpha-methyl-Valine (aMe-V), Lys(Biotin),
Lys(alkyl), Lys(acetyl); Ry is selected from linear or branched (Ci-1s) alky! chain,
(Ci-g)atkoxy, (Cs-Cs) cyeloalkyl, aryl, heteroaryl or arylalkyl groups each of these
groups is further substituted with suitable substituents;

15 'B' represents ~COORy, -CONHR; or CH;0R; wherein Rz represents H or suitable
amino acids selected from Val (V), alpha-methyl-Valine («Me-V), Lys(Biotin),
Lys(alkyl) & Lys(acetyl); Each of 2y 73 & 412 may be same or different and
independently represents a naturally or unnaturally occurring amino acids selected
from Sen(8), alpha-methyl-Serine («Me-8), Val (V), alpha-methyl-Valine (aMe-

20 V), Pro (P), alpha-methyl-Proline (aMe-P), Gly((3), Ala(A), c-amino-isobutyric
acid  (Aib), l-amine cyclopropane carboxylic acld (AC;C), l-amino-
cyclopentanecarboxylic acid (ACsC), 1-amino-cyclohexanecarboxylic acid (ACsC);
7z represents either a Val (V) or aMe-Val (uMe-V); Each of Zs, Z¢ & 7o, may be
same or different and independently represents a naturally or unnaturally occurring

25 amino acid selected from Glu(E), Homoglutamic acid (HoGlu), 2-ammo-4-
cyanobutanoic acid (Abu{CN)), Asp(DD), Asn(N), GIn(Q), Aib; Bach of Zs, Z7 & 2y
may be same or different and independently represents a naturally or unnaturally
ocourring amino acid selected from leu (L), Ile (I), Nle (Norleucine), Nva
‘(Norvaline), Hol.eu (Homeoleucine), Abu(CN), His (H), Phe (K} alpha-methyl-

30 pi‘:e::ﬂ}!l&]ﬂl]iﬂt: (wcx—Meu"Ph‘ea), alpl'mvmethyI—2~ﬂudmpl-:c:nylalanine (~-Me-2F-Phe-)
or  alpha-methyl-2,6-diflurophenylalanine  (-a-Me-2,6-F-Phe-)  or 2-
fluorophenylalanine (-2F-Phe-) proups; |
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380.9 980.03 1160.01 Seq. ID. 330 1810.12 510.15 720.18 Seq. 111. 346
210.02 510.12 690.17 Seq. ID, 351 3810.15 790.01 119/.0.06 Seq. 10.
372 321-0.02 710.16 990.21 Seq. ED. 397 80.11 1020.09 1170.06 Seq.

ED. 418 290.11 5210. 07 690.01 Seq. ID. 429 390.11 1010.12 1200. 10
Seq. ID. 444 260.022 671.0.46 810.41

Zy represents a naturally or upnaturally occurring am imj:) acid selected from Met, N-
methyl-Met (NMe)M), alpha-methyl-Met (aMe-M), a]pha—metﬁylu\/alirm (uMe-
V), Leu, Nle, N-methyl-Nle {(NMe)Nle), alpba—meth;zluﬂ0rleucine (oMe-Nle,
Nva, Holew, Ethionine (EiMet), selenomethionine (SMet), Val;

5 Zyt and Z;3 may be same or different and independently represents a naturally or
unnaturally occurring amino acid selected from Aib, I’ro(P), aMe-Pro, Lysine (K),
Lysine-Biotin (K{Biotin)), Lysine(ﬂitm); K(MNOy), Arginine (R), Arginine(Nitro);
{Arg(NO)), Homoarginine (Har), Ornithine (Orn), Ornithine(Nitro); Om{NO,),
Citruitine (Cit), Homocitrulline (HoCit), Phe (F), alpha-methyl-phenylalanine (-o-

i0 Me-Phe-), alpha-methyl-2-fluorophenylalanine (-a-Me-2F-Phe-) or alpha-methyl-
2,6-diflurophenylalanine (-a-Me-2,6-F-Phe-) or 2-fluorophenylalanine (-2F-FPhe-),
714 represents a naturally or unnaturally occurring amino acid selected from 2°-
ethyl-4"-methoxy-biphenylalanine  (Bip(OMe)), a-methylated Bip(OMe) [oMe-
Bip(OMe)], aMe-Trp, alpha-methyl-phenylalanine (-c-Me-Phe-), alpha-methyl-2-

15 fluorophenylalanine (-@-Me-2F-Phe-), alpha-methyl-2,6-diflurophenylalanine (-o-
Me-2,6-F-Phe-} or 2-fluorophenylalanine (-2F-Phe-) groups;

Z)5 is present or absent & Zis when present represents a naturally or unnaturally
occurring amino acid selected from 2-amino-3-phenylpenianoic acid (APPA) or 2-
amino-2-methyl-5-phenylpentanoic acid (n-Me-AFPA).

20 2. The compound of formula (f) as claimed in claim 1 wherein ‘A’ represents the
oroups —NH-R; or R3-CO-NH-, wherein R, represents hydrogen, biotin or suitable
amino acids selected from pyroghitamic acid (Pyr), Pro (P} and Val (V).

3, The compound of formula (1) as claimed in claim lwherein Ra is selecied from
linear or branched (C;-~15) alkyl chain which is further substituted.

25 4. The compound of formula (1) as claimed in claim 1 wherein 'B' represents ~COOR.,
-CONHR; wherein Ry represents H or svitable amino acids selected from Val V),
alpha-methyl-Valine («eMe-V) or Lys(Biotin),

5. The compound of formula (1) as claimed in claim 1 wherein each of Z; Zs & 72
may be same or different and independently represents a naturally or unnaturally

30 occurting amino acids selected from Ala(A), cx—mﬁinoﬁie;obutyric acid (A‘ih'), {-
amino cyclopropane carboxylic acid {(AC3C), -amino-cyclopentanecarboxylic acid

{ACsC), l-amino-cyclohexanecarboxylic acid (AC:C).
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Seq. ID. 461 561:0.09 1010.07 1261:0.04 1160.04- Seq. 19. 410 Seq.

ED. 479 360. 09 880. 07 480. 11 990. 10 1120.13 Seq. 111. 486 40.01
820. 16 1040.12 Seq. |ID. 501 280.11 710.11 87015 Seq. ID. 514 191'0.12
640. 04 80'0.01 Seqg. ILD. 521 210.02 510.12 690.17 Seq. ID. 540

16. 10. 02 570.43 750.21 Seq. ID. 553 380.9 980. 03

6. The compound of formula (D) as claimed in cl.aim 1 wherein 7z represents Val(V).

7. The compound of formula (I as claimed in claim 1 wherein cach of Za, Z¢ & Zio,
may be same or different and indepcndently represents a naturally or unnaturally
occurring amino acid selected from Glu(E), GIn(Q) or Aib. v

5 B The compound of formula (l) as claimed in claim 1 whereln cach of Zs, 77 and Zg
may be same or different and independently. represents a naturally ‘or unnaturally
occurring amino acid selected from the group comprising of Leu (L), He (1), Nle,
Holeu (Homoleucine), His (H), alpha-methyl-2-fluorophenylalanine (-o-Me-2F-
Phe-) or alpha-methyl-2,6-diflurophenylalanine (~u-Me-2,6-F-Phe-).

10 9. The compound of formula (1) as claimed in claim 1 wherein Zg represents a
naturally or unnaturally occurring amino acid selected from Met, alpha-methyl-Met
 {(aMe-M), Nle, N-methyl-Nie {(NMe)Nle).

10. The compound of formula (1) ag claimed in claim | wherein each of Z;; and Z3
may be same or different and independently represents a naturally or unnaturally

15 oceurring amino acid selected from Aib, aMe-Pro, Lysine (K), Lysinc-Biotin
(k{Biotin)), K(NO2), Arginine (R), Arg(NQ;), Homoarginine (Har), Ornithine
(Orn), Om(NOy), Citrulline (Cit), Homocitrulline (HoCit), alpha—ﬁwthy]uza
Muorophenylalanine (-o-Me-2F-Phe-} or alpha-methy}-2,6-diflurophenylalanine (-
o-Me-2,6-F-Phe-), |

20 11, The compound of formula (1) as claimed in claim 1 wherein Zyy represents a
naturally or unnaturally occurring amino acid selected ﬁ*ém 27«ethyl-4"-methoxy-
biphenylalanine (Bip{OMe)), a-methylated Bip(OMe) [aMe-Bip(OMe)], alpha-
methyl-2-fluorophenylalanine (-o-Me-2F-Phe-) or alpha-methyl-2,6-
diflurophenylalanine (-c-Me-2,6-F-Phe-).

25 12, The compound of formula (1) as claimed in claim 1 wherein Z;5 represents naturally
or unnaturally 6c-curring amino acid selected from 2-amino-3-phenylpentanoic acid
(APPA) or 2-amino-2-methyl-5-phenylpentanoic acid (o—Me-APPA).

13. The compound of formula (1) as claimed in claim 1 wherein the aryl group is
selected from phenyl, napthyl, indanyl, fluoreny! or biphenyl, groups.

30 14. The compound of formula (I} as claimed in claim 1 wherein the heteroary! group is

sclected from pyridyl, thienyl, furyl, imidazolyl, benzofuranyl groups.
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| 160. 01 Seq. 10. 598 380.15 790.0 I 10 1 0.12 I | 90.06 1200, 10 Seq.
I D. 609 390.11 Seq. 10. 637 360.12 980.06 1101:0.01 Seq. 10. 647
560. 09 10110, 07 1020.10 1260.04 1120.13 Seq. ID. 678 480.11 Seq.

I D. 694 190.12 640.04 800,01 Seq. ID. 712 150,01 54'1;0.4 690.03 Seq.
I D. 733 360.12 980. 06 1100.01

15. The compounds of formula (1) as claimed in claim 1 wherein the substituenls, when
present, are selected from hydroxyl, oxo, hale, thio, nitre, amino, alkyl, alkoxy,
haloalkyl or haloalkoxy groups.

t6. The compounds of formula (1) as claimed in claim 1,

5 A-Zy-Za-Ta-La-dis-Lo-Za-Ly-LyLyy-Lyy-Lyp-Loz-Lyg-Ly5-B
(M ' .

wherein 'A' represents the groups —-NH-Ry or ]ng(]l(;.)i-‘N"}‘-]l{ wh‘emin Rj represents
hydrogen, biotin or suitable amino acids selected from pyroglutamic acid (Pyr), Pro
(), Val (V); R; is selected from optionally substituted linear or branched (C)-yg)
10 alkyl chain; 'B' represents ~COOR;, -CONHR,; wherein R is as defined in claim 1;
gach of Z; Zs & Zyz may be same or different and independently represents a
naturally or unnaturally occurring amino acids selected from Ala(A), w-amino-
isobutyric acid (Aib), .1-amino cyclopropane carboxylic acld (AC,C), l-amino-
cyclopentanecarboxylic acid (ACsC), 1-amino-cyelohexanecarboxylic acid (AC:C);
15 Zz represents a Val (V); sach of Zs, Zs & Zyo, may be same or different and
independently represents a naturally or unnaturally occurring amino acid selecied
from Glo(E), GIn{Q), Aib; Zs Zy and Zs may be same or different and
independently represents a naturally or unnaturally occurring amino acid selected
from Leu (L), lle (1), Nle, HoLeu (Homoleucine), His (H), alpha-methyl-2-
20 fluorophenylalanine (-a-Me-2F-Phe-), alpha-methyl-2,6-diflurophenylalanine (-o-
Me-2,6-F-Phe-); Zy represents a naturally or unnaturally occurring amino acid
selected from Met, alpha-methyl-Met (uMe-M), Nie, N-methyl-Nle (NMe)Nie);
Zy & Z;3 may be same or different and independently represents a naturally or
unnaturally occurring amino acid selected from Atb, aMe-Pro, Lysine (K), Lysine-
25 Biotin (K(Biotin)), K(NQ), Arginine (R), Arg(NQ,), Homeoarginine (Har),
Ornithine (Qrn), Om(NO2), Citrulline (Cit), Homocitrulline (HoCit), alpha-methyl-
2-fluorophenylalanine (-o-Me-2F-Phe-), alpha-methyl-2,6-diflurophenylatanine (-
w-Me-2,6-F-Phe-); Z14 represents a naturally or ennaturally occurring amino acid

| selected from  2’-ethyl-4’-methoxy-biphenylalanine  (Bip(OMe)), a-methylated |
30 Bip(OMe) [aMe-Bip(OMe)], alphwméthyl~2-ﬂuomphmylalzmirm (~e-Me-2F-Phe-
), alpha-methyl-2,6-diflurophenylalanine {~a-Me-2,6-F-Phe-); Z;s when present,

represents a naturally or unnaturally occurring amino acid selected from  2-amino-
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Seq. ID. 751 340.09 880.07 1 | 60.04 Seq. ID. 781 160.02 570. 43
750.21 Seq. 10. 799 380.03 99_10.1 1060.03 Seq. 10. 813 820.05 1090.1
1100.7. 660.05 Seq. 10. 820 140.3 480.03  Seq. |D. 841 32/0.11 -
741.0.14 10010.01 Seq. ID, 860 2210.12 500.15 700.18 Seq. |ID. 872
190. 11 420.09 , 590.06 Seq. 10. 836 310.020 '

S-phenylpentanoic acid (APPA) or 2-amino-2-methyl-S-phenylpentanoic  acid
(ci-Me-APPA). |

17, The compounds of formula (1) selected from
Aib-V-Aib-EIQLMHQ-Har- Al «(o-Me-Phe);

5 Aib-V-Aib-EIQL-Nle-HQ-Har-AK-(c-Me-Phe);
Aib-V-Aib-EIQLMHQ-Har-(aMe-Pro)-K-{(o-Me-Phe);
AibuV-Aib~E]’QL~Nleul'--IQuI-'Iar»(mMe-Pro)—K-thmPha);
Aib-V-Aib-EIQLMHQ-Har-Aib-K-(a-Me-Phe); l
Aib-V-Aib-EIQL-Nle-HQ-Har-Aib-K-{-Me-Phe);

10 {AC3C)-V-Aib-EIQL-Nle-HQ-Har-AK-{v-Me-Phe);
(AC:O)-V-Aib-BIQLMHQ-Har-(aMe-Pro)-K-(a-Me-Phe);
{AC3C)-V-AIb-EIQL-Nle-FHQ-Har-(aMe-Pro}-K-{(a-Me-Phe);
{ACC)-V-Aib-EIQLMHQ-Har-Aib-K-{c-Me-Phe);
(AC3C)-V-Aib-EIQL-Nle-HQ-Har-Aib-K-{o-Me-Phe);

15 Aib-V-(ACsCY-ETQLMHQ-Har-Aib-K-(w-Me-The);
Aib-V-(AC;C)-EIQL-Nle-HQ-Har-Aib-K-(a-Me-Phe);
(ACSC)mV«(AC‘SC)~E’EQ'LM]I'-lQaI-fl'ar-(O,Mc:FI?]‘O)-Kw(mMe—ﬁf’he);
(ACC)-V-(ACC)-EIQL-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-Phe),
(ACSC)-V-Aib-EIQLMHQ-Har-Aib-K~(ct-Me-Phe);

20 (AC;C)-V-Aib-EIQL-Nle-HQ-Har-Aib-K-{c-Me-Phe);
Aib-V-(AC:O)-EIQLMHOQ-Har-Aib-K-(w-Me-Phe)
Aib-VA{AC,O)»-EIQL-Nle-HQ-Har-Atb-K-(a-Me-Phe);

Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-AK-(a-Me-Phe);
Aib-V-Aib-ElQ-(ct-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(n-Me-Phe ),

25 Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-K -(o-Me-Phe);
(AC;C)-V-Aib-EIQ-{or-Me-2F-Phe)-Nle-HQ-Har-AK-(a-Me-Phe);
(AC;CY-V-Aib-EIQ-(¢-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(e-Me-Phe);
(AC3C)-V -Aib-EIQ-(0t-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(c-Me-Phe);
Alb-V-(AC:O)-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-AK -{(a-Me-Phe);

30 Aib-V-(AC5C)-EIQ-(a-Me-2F-Phe)-Nle-1HQ-Har-{aMe-Pro)-K-(c-Me-Phe);
Aib-V~-(AC:C)-BIO-(-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(a-Me-Phe);
(ACS:;C)?VH(AC sCEIQ-(1-Me-2F-Phe)-Nle-HQ-Har-AK-(u~-Me-Phe);
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720.17 1000.11 Seq. ID. 899 380.13 910.14 12010.1% Seq. ID. 905 .
3910, 11 1041.0.09 1200.06 Seq. 111.917 4610.02 980.01 1161:0. 11 Seq.
10. 925 160. 022 410.16 520.21 Seq. ID. 917 261:0.08 680.06 8610.01
Seq. ID. 926 181;0,12 510.15 721.0.18 Seq. ID. 935 380.11 10210. 09
11710.06 Seq. ID. 942 290,! 1 0.07 690.01 Seq. I'D. 950 260.022

671. 0. 46 | » - . |
(AC;O)-VA{ACC)-EIQ-{0-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-{a-Me-Phe);

(ACsC)-V-(AC;C»-EIQ-(a-Me-2F-Phe)-Nie-HQ- Har-Ajb-K-(«-Me-Phe);
Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-AK-{u-Me-Phe);
Aib—V«AibuEIQu(mMeQ,6-F~Ph(:)aNle-HQ-Harw(::1Mt:v.-:T:‘m)—Kﬂ(auMu:-Ph(-:);

5 Aib-V-Aib-EIQ-(1-Me-2,6-F-Phe)-Nle-HO-Har-Aib-K-(«-Me-Phe);
(AC3C)~VvAib«EIQH(Q«Mew2,6—'l?—]l7’lw:)—N!e~I--TQa]H'aruAKn(cwa.emPhe);
(ACC)-V-Aib-BIQ-(a-Me-2,6-F »Phe)«Nlc;»[--'IQ-Harm('aﬁMf:»Pro)~1{~(mul\fle-]"he);
(AC3C)-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(t-Me-Phe);
Aib-V-{AC;Cy-EIQ-(t-Me-2,6-F-Phe)-Nie-HQ-Har-AK-{a-Me-Phe):

10 Aib-V-(AC;O)-FIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-(uMe-Pro)-K-(ca-Me-Phe);
Aib-V-(ACO)-FIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K (e -Me-Phe);
(ACsC)-V(AC;C)-EIQ-{r-Me-2,6-F-Phe)-Nle-HQ-Har-AK-{a-Me-Phe);
(AC;CRVAAC;C)-EIQ-(-Me-2,6-F-Phe)-Nle-1 Q-Har-(eMe-Pro)-K-(a-Me-Phe);
(AC5C)-V-(ACSC)-EIQ-(tr-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(-Me-Phe);

15 (ACSC)-V-(AC5C)I-EIQ-(0-Me-2,6-F-Phe)-Nle-H-(Abu(CN))-Har-AK -(a-Me-

| Phed; -
(AC;C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HOQ-Har-AK-(a-Me-Phe),
(AC5C)-V-Aib-BIQ-(0-Me-2,6-F-Phe)-Nle-11Q-Har-(aMe-Pro)-K -(a-Me-Phe);
{AC;C)-V-Aib-EIQ~{ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(o-Me-Phe);

20 (ACSC)-V~-(ACsC)-E1O-(0t-Me-2,6-F-Phe)-M-HQ-Har-A K-(0-Me-Phe);
{AC;C)-V-{AC 5(2)~I?;]'Q—(cx~]\4'oa2,6-F-Pl‘ltt}M-_[-I(Q—I:'{Iaxrw(tLMchl‘o)~K~(<1~M¢~Pl'1c);
(ACsC)-V-(AC;C)-E1Q-(rn-Me-2,6-F-Phe)-M-HQ-Har-Aib-k -(o-Me-FPhe);
Aib-V-Aib-EIQ-(re-Me-2F-Phe)-Nle-HQ-Har-AK-(at-Me-2F-Phe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(c-Me-2F-Phe);

5 Aib-V-Aib-E1Q-(-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(e-Me-2F-Phe);
(AC3C)-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-11Q-Har-AK-(0-Me-2F-Phe);
(AC:C)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-(auMe-Pro)-K-(a-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-11Q-Har-Aib-K-(x-Me-2F-Phe);

‘Aib-v-(AcrscyEle(q;MeaﬁuPhe)—Nl&HQJ—I&ar-AKv(mMeﬂ:thc); |

30 Aib-V-(ACsC)-EIQ-(c-Me-2F-Phe)-Nle-HOQ-Har-(aMe-Pro)-K -(c-Me-2F-Phe);
Aib-V-{AC5C)-EIQ-(ct-Me-2F-Phe)-Nle-HQ-Har-Ab-K-(a-Me-2F-Phe);
(ACsC)-V-(AC sO)-EIQ-(o-Me-2F-Phe)-Nle-HQ-Har-AK-(a-Me-2F-Phe);
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i ntestinal fl AiwvamdC)-Zeh-(@iMe-dgaEs)NIeHG-Hued Kdeptie-AEdbER  human

D1 No. 1St aph S Gr Rl 46 8- dE et N 0P Ry GO DT ok 00
§8: %3 e gg-( {h—‘Q"QQCQ@)~@Q~§§~%.c-i%a1?lﬂ1e7v%@)1Qlﬁﬁ)r—fﬁﬁnlé-ka%@@ﬁﬁ-lﬂﬁa); 100
(ACSC)-V-(ACSC)-BIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(a-Me-2F-Phe);
| (ACsC)-VAAC;O)-BIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-2-
Phe);

20 (A CsC)-V-(ACSCI-EIQ-(c-Me-2,6-E-Phe)-Nle-HO-Har-Aib-K+(0-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nie-HQ-Har-A K -(-Me-2F-Phe);
(ACSC)IV-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-{-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(a-Me-2F-Phe);
(AC5C)-V-Aib-E1Q-(¢1-Me-2,6-F-Phe)-Nle-H-(Abu(CN))-Har-AK-(c-Me-2F-Phe);

23 ATb-V-(ACC)-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(a-Me-2F-Phe); _
Aib-V-(ACC)-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-(eMe-Pro)-K-(a-Me-2F-Phe);
Aib«VF—(A(ZS(,(IT)éI'%IQw(uwﬁMe~2,6«fl*-‘“Phe)~'N'l€z~1-:IQwHar-AiI)ﬂKw(cx-Mew.?I*?—I’ha);
Aib-V-Aib-EIQ-(z-Me-2F-Phe)-Nle-HQ-Har-AK-(-Me-2,6-F-Phe),
AiB-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-2,6-F-Phe);

30 Aib-V-Aib-E1Q-(a-Me-2F-Phe)-Nie-HQ-Har- Aib-K-(c-Me-2,6-F-Phe);
(AC5C)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-AK-(0-Me-2,6-F-Phe);
(AC;C)»V»Aib—E]]Q~(fi—Mc-ZFvPhe){NIaﬁHQwHar«(er'euI’m)uKn(cr,-Meﬂ2,GuﬁFmPhe);
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Seq. 19. 14 69(8) 11 (7) 43 (6) 46 (6) Seq. 10.25 75(8) 12 (8)
Seq. 10. 34 70(8) 1() 41 (6) 77(1) Seq. ID. 46 00:(>24) 00 (>24) 00
(>24) 31 (5) Seq. ID, 56 Seq. ID. 62 00 (>24) 00 (>24) 00 (>24) 00
(>24) 00 (>24) 32 (5) (5) 00 (>24) Seq. 111. 75 78(9)

10

15

[
Lre

30

(ACsC)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(c-Me-2,6-F-Phe);
Aib-Vo{AC;CEIO-(c-Me-2F-Phe)-Nle-HQ-Har-(cMe-Pro)-K-(a-Me-2,6-1"Phe);
Aib-V-{ACsC)-E1Q-(ct-Me-2F-Phe)-Nlg-HO-Har-Aib-K-(c-Me-2, 6-F-Phe);
(AC5C)-V-(ACSC)-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-AK-(ot-Me-2,6-F-Phe);
(ACsC)-V-(ACSC)-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-(aMe2Pro)-K-(u-Me-2,6-F-

- Phe);

(AC5CRVAACCHEIQ-(a-Me-2F-Phe)-Nle-H(-Har-Aib-K-(¢-Me-2,6-F-Phe);
(AC5C)-V-Aib-EIQ-{ ct-Me-2F-Phe)-Nle-HOQ-THar-A Ku(cx- Me-2,6-1-Phe);
(AC,;«,C)N:Aib-—]hE] ()-(o-Me-2F-Phe)-Nie-HQ-Har-(eMe-Pro)-K-(c2-Me-2,6-F-Phe);
(AC;C)-V-Aib-EIQ-(u-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(-Me-2,6-F-Fhe);
Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-BQ-Har-A-K (Biotin)-(0-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(a-Me-2,6-F-Phe);
Aib-Y-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(o-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(xx-Me-2,6-F-Phe)-Nle-HQ-Har-Alb-K-(o-Me-2,6-F-Phe),
(AC3C)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-1ar-A K-(c-Me-2,6-F-Phe);
(ACHC)-Y-Aib-EIQ-{ci-Me~2,6-F-Phe)-Nle-HQ-Har-(oaMe-Pro)-K-(ct-Me-2,6-F-

| Phe);

(AC3C)-V-Aib-BIQ-{ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(a-Me-2,6-F-Phe);
Aib-V-(AC5C)-BIQ-(o-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(o-Me-2,6-F-Phe);
Aib-V-(ACC)-FIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K -(o-Me-2,6-F-
Phe);

Aib-V-(AC:C)-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ-Har- Aib-K-(ex-Me-2,6-F-Phe);
(ACsCyV-(ACsCY-BIO-(c-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(¢t-Me-2,6-F-Phe);
(ACCY-VAACOEIQ-(w-Me-2,6-F-Phe)-Nle-HQ-Har-(eMe-Pro)-K-{.-Me-2,6-
F-Phe);
(AC5C)-V-{ACSC)-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(o-Me-2,6-F-Phe);
(A(T-_;C.?)#%AibuﬁEIQu(u-Mew2__(‘i«]F—,l*’he)«Nle-I‘IQ-Har»AK—(’maMcaz,6—F~le);
(ACsC)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-2,6-F-
Phe);
(AC;C)-V-Aib-EIQ-(n-Me-2,6-F-Phe)-Nie-HQ-Har-Aib-K-(a-Me-2,6-F-Fhe);
Aib-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HO-Har-A-Cit-(a-Me-21-FPhe);

04



100 (0.5) 100 (0.5) 100 (0.5) Seq. 10. 85 77(9) 100 (0.5) 100 (O0.5)
00 (0.5) Seq. 10. 95 Seq. ID, 100 80(9) 00 (>24) 100 (0.5) 49 (4) 100
(0.5) 00 (>24) 100 (0.5) 82 (2) Seq. ID. 115 78(8) 12 (8) 55(6). 79
(1) Seq. ID. 142 80(8) 13 (8) 50 (6) 82(1) Seq. 10. 161 78(8) 1% (8)
43 (6) 80(L) Seq. ID. 182 00 (>24) 00 (>24) 00 (>24) 26 (5)

AibuVuAib-EIQ-(mMe-EFmPlla)mlN'lcw['-{ZQ?Hﬂm&ib»Cit-(m-Mt:—zl]‘*lle);
(AC3C)-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HQ-Har-A-Cit-(a-Mi-2F-Phe);
(‘AC:3C)ﬂV*Aib~EIQ-(m-'Mt:—ZFvPlle)lee«}@{Q~Pfiar~Aib~tit-(cx»McnzF -Phe);
Aib-V-(AC5C)-EIQ-(-Me-21-Phe)-Nle-HQ-Har-A-Cit-(0--Me-2F-Phe);

5 Aib-V-{AC5C)-BIQ-(ct-Me-2F-Phe)-Nle-HQ-Har-Aib-Cit-(c-Me-2F-Phe);
(ACC)-V-(ACsC)-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-A-Git-(ct-Me-2F-Phe);
(ACSC)«Va(ACSC)-E]Q-(oc~M¢~2l}?~.}‘he)~1\'3']eJ--IQJ—Iar-Aib:Citw('cx;Mﬂ~2'F~1)}1e);
(ACC)-V-Aib-EIQ-(0-Me-2[-Phe)-Nle-HQ-Har-A-Cit-(o-Me-2F-Fhe);
(ACsC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-1Har-Aib-Cit-(«-Me-2F-Phe);

10 | Aib-V-Aib-EIQ-{a-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(ut-Me-2F-FPhe);
Aib-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har- Aib-Cit-(c-Me-2F-Phe);
(AC30)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cil-(a-Me-2F-Phe);
(AC3C)-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(ct-Me-2F-Phe};
Aib-V-(AC;C)-EIQ-(¢-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cil-(a-Me-2F-Fhe);

15 Aib-V-(AC;C)-E1Q-{c-Me-2,6-F -Phe)-Nle-HQ-Har-Aib-Cit-(o-Me-2F-Phe);
(AT;0)-V-(ACSC)-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cit-(x-Me-2F-Phe);
(AC5C)-V-(ACsC)-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(ci-Me-2F-Phe);
(AC:;C)-V-Aib-EIQ-{c-Me-2,6-F-Phe)-Nle-FHQ-Har-A-Cit-(-Me-2F-Phe);
{:AC?;;C}V«Mb—EilQ—((lnMﬂ:wZ,6-ﬁl77n}’]1t:)lecvlrIQ_J-‘IarnAib-«Cib(a?MeQF-Phe);

20 Aib—V-Aib%ﬁlQu(ch:-’.?.FnPhe)wN‘ie%l-?['QJ—I’ar-AuC.it«(u.ch—Z,(Sw'Fa]Phc:);
Aib-V-Aib-ElQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-Cit-(u-Me-2,6-F-Phe);
(AC3C)-V-Aib-E1Q-{o-Me-2F-Phe)-Nle-HQ-Har-A-Cit-(c-Me-2,6-F-Phe);
(A‘(ch)JV—Aib-EIQu(cx-'MeMZIF-‘wPhe)#Nla«}-‘lQ~.Har«Aib—(iit{chmz,Gw'll'—'l?’h(-:);
Aib-V-(AC:C)-EIQ-(ct-Me-2F-Phe)-Nle-HQ-Har-A-Cit-(a-Me-2,6-F-Phe);

25 Alb-V-(AC;C)-EIO-(ci-Me-2F-Phe)-Nie-HQ-Har-Aib-Cit-(¢z-Me-2,6-F-Phe);
(AcsC)-Vu(ﬁ'\Cj.‘.C)v.[?‘:]‘(:).—(m~M€;‘.~2F-Ph¢)-N]G-l“IQ“Hal‘-A-Citv((I-MG-:Z,ﬁ"IJT"P]'lB);
(AC‘;(”Z)«V~(‘A{'35C)JEle((‘x-'M¢—2]~“~Phe)*NIcwl-lin.-;{ar—Aib{fitu({wac:—Q,6~F-Phc);
(ACSC)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-A-Cit-(ct- Me-2,6-F-Phe);
(AC;C)-V- A]b EIQ-{o-Me-2F PhL)~Nle HQ-Har-Aib-Cit- (cx ~Mue-2 6-F-Phe);

30 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cil-(a-Me-2,6-F-Phe);
Aib-V-Aib-ElQ-{ct-Me-2,6-F-Phe)-Ni e-HQ-Har-Aib-Cit-(c-Me-2,6-F-Phe);
(ACIC)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2,6-F-Phe),
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Seq. ID. 220 75(8) 12 (8) 46 (6) 83(l) Seq. DD. 240 71(8) 14 (8) 40
(6) . 78(1) Seq. I1CD. 250 78(8) 14 (8) 43 (6) 80 (1) Seq. ID. 260
70(8) 1S (8) 41 (6) 77(1)., Seq. M 270 78(9) 100 (0.5) 100 (0.5)
100 (0.5) Seqg. 10. 290 Seq. 10.315 Seq. ID. 329 - 75(9) 100 (0.5) 100
(0.5 100 (0.5) 100 (0.5) 71(9) 100 (0.5) _
(ACO)-V-AIb-LIQ-(o-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(a-Me-2,6-F-Phe);

Aib-Vo(ACCREIQ-(0-Me-2,6-F-Phe)-Nle-HO-Flar-A-Cit-(0.-Me-2,6-F-Phe); -
Aib-V-(ACsC)-FIO~{0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(c-Me-2,6-F-Phe);
(ACSC‘.)~'V'~(A{'35(f.?)~lf£IQ~—(cx~M]e~2,6w]*7w1"he)«Nlewl'-le.L‘J]ﬁrmAm(Zitw(cxm.M]enz,ﬁél*' -Phe);
3 (ACsC)-V(ACC)-EIQ-(0-Me-2,6-F-Phe)-Nle-H(Q-Har-Aib-Cit-(c-Me-2,6-F- -
Phe); '
(AC5C)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cit-(c-Me-2,6-F-Phe);
(AC5C)-V-Alb-BIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(0-Me-2, 6-F-Phe);
Aib-V-Aib-EIO-(a-Me-2F-Phe)-Nie-HQ-Har-A-Aib-{c.-Me-2F-Phe);

10 Aib-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-1Tar-Aib-Aib-(cx-Me-2F-Phe);
(AC3C)-V-Alb-EIQ-(ci-Me-2F-Phe)-Nle-HQ-Har-A-Aib-(c-Me-2F-Phe);
(ACCV-AIb-EIQ-{a-Me-2 F-Phe)-Nle-HQ-Har-Aib-Aib-(c-Me-2F-Phe);
Aib-V-(ACsC»EIQ-(o-Me-2F-Phe)-Nie-HQ-Har-A-Aib-{o-Me-2F-Fhe);
Aib-V-{AC5C)-EIQ-(x-Me-2F-Phe)-Nle-HOQ-Har-Aib-Aib-(c-Me-2F-Phe);

15 (A(i:ﬁ(li)«Vm(AC,gC)wEiQm(oamMc-i?.F-Phe)nN‘le-l-leﬁt”I'armA.wA'ib~(d~M'em2!-*mPhc);
{ACsC»V-(AC;C-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-Aib-Aib-(u-Me-2F-Phe);
(AC;C)-V-Aib-L1Q-(a-Me-2F-Phe)-Nie-HQ-Har-A-Aib-(-Me-2F-Phe),
(AC5C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-Aib-(c-Me-2F-Phe);
Aib-V-Aib-EIQ-(o-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(o-Me-2F-Phe);

20 Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(a-Me-2F-Phe);
(AC3C)-V-Aib-EIQ-(c2-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(a-Me-2F-Phe),
(AC3C)-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(ct-Me-2F-Phe);
Aib-V-(ACsCRBIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-A-Afb-(-Me-2F-Phe);
Aib-V-{ACsC)-BIQ-(-Me-2,6-F-Phe)-Nie-HQ-Har-Aib-Aib-{c-Me-2F-Phe);

25 (ACsC)-V-(AC;CI-BIO-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(x-Me-2F-Phe);
(AC:C1-V-(AC;C)-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(o-Me-2F-Phe);
(ACsC)»-V-Aib-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ-IHar-A-Aib-{-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(e-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(c-Me-2F-Phe);
Aib-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-A~Atb-(0-Me-2,6-F~-Phe);

30 Aib-V-Aib-BIQ-(ct-Me-2F-Phe)-Nie-HQ-Har-Aib-Aib-(a-Me-2,6-F-Phe);
(AC3C)-V-Aib-EIQ-{t-Me-2F-Phe)-Nle-HQ-Har-A-Aib-(a-Me-2,6-F-Phe);
(ACC)-V-Aib-ElQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Aib-(x-Me-2,6-F-Phe);
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100 (0.5) 100 (0.5) 100 (015) 70(9) 100 (0.5) Seq. 10.. 345 70(9)
100 (0.5) 100 (0.5) 100 (0.5) .. Seqg. ID, 380 00 (>24) SO (4)
00 (>24) 86 (2) Seq. ID. 390 00 (>24) 55 (4) 00 (>24) 84 (2) Seq. |ID.
411 77(8) 14 (8) 45 (6)
Aib-Vu(ACs(l‘.)uEIQw(’cxaMc»Q'FaPhc)uNlc~}:IQ~Har»Aw/1ib«(’uuMewz,GMF-Phc);
Aib-V-{AC:C)-EIQ-(t-Me-2F-Phe)-Nle-HQ-Har-Aib-Aib-(-Me-2,6-F-Phe);
(‘ACSC}V—(AC’L;(I':)—EIQ—('u—M'eQILPhc)—NIe~'I-le—I“:lﬁar~A‘~'Aib~(cxaMwm2,6~F«le);
(AC5(_7)wV~(AC5C)uEfouELJLuMGuEF%ﬁW)~Nh’:~HQ~I-€[ar~Ai'b-A.ib-(cx.-Mfe-fZ,ﬁwF-Phe_);
5 (A.Cg,»C)mV—AibnEIQ-(a-M’csz-Phc)-Nle-E-IQm]l-la-::.r-AmAib»(a~Me»2,6af~‘~'}’llc); |
(ACis(fi)w\/mAibnlﬁ-‘:ZI.Q~{,m~Mm2]€*~Pi1€:)4Nlew.ISIQ»I-'lar«Aib~Aib(a—MeuL&Flle);
Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(a-Me-2,6-F-Phe):
Aib-V-AIb-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-{a-Me-2,6-F-Phe);
{ACC)-V-Alb-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A-Alb-(¢-Me-2,6-I-Phe);

10 (ACC)-V-Aib-EIQ-{0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(o-Me-2,6-F-Phe),
Aib-V-(ACsC)-EIQ-(0-Me-2,6-F-Phe)-Nie-H Q-1 ar-A-Aib-{-Me-2,6-F-Phe),
Aib-V-(ACsC)-BIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-(c-Me-2,6-F-Phe):
(AC;C) Vo ACCY-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A«Aib~(c-Me-2,6-F-Phe); -
(AC.‘.,;(fl)—V~(AC.Z5('J)~1‘:?.IQ~(m~M¢~2,6—ZF~'PI1&:)—N'le~I-IQ~IF-Ia:‘~Aib~Aibw(a~M’e-2,6~F-'

15 Phe);

{AC50)-V-Aib-EIQ-{ct-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(a-Me-2,6-F-Phe):
(AC;C)-V-Aib-EIQ-(x-M¢-2,6-F-Phe)-Nle-HQ-Har-Aib-A i b-(a-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(c-Me-21-Phe)-Nig-HQ-Har-A-(o-Me-2,6-F-Phe)-(c-Me-2[7-
Phe);

20 Aib-V-Aib-EIQ-(w-Me-2F-Phe)-Nle-HQ-Har-Aib-(-Me-2,6-F-Phe)-(a-Me-2F-
Phe):
(AC;C)-V-Aib-EIQ-(x-Me-2F-Phe)-Nie-HQ-Har-A-(x-Me-2,6-F-Phe)-(a-Me-2F-
Phe);
(ACC)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-(o-Me-2,6-F-Phe)-(-Me-

25 26-Phe);
Aib-V(ACC)-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-A-(o-Me-2,6-F-Phe)-(a-Me-2F-
Phe);
Aib-V-(AC:CR1IQ-(-Me-2F-Phe}-Nle-HQ-Har-Aib-(a-Me-2,6-F-Phe)-{x-Me-
2F-Phe);

30 (AC;CY VoA ACC-EIQ-(0-Me-2F-Phe)-Nie-HQ-Har-A-(o-Me-2,6-F-Phe)-(c-Me-
2F-Phe);
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81 (1) Seq. ID. 430 00 (>24) 45 (4) 00 (>24) as O -- Seq. ID. 440 00
(>24) 43 (4) 00 (>24) 84 (2) Seq. ID. 460 748) 14 (8) 40 (6) 78(t)
Seq. ID. 480 00 (>24) 00 (>24) 00 (>24) 32 (5) Seq. |iD. 490 00 (>24)
43 (4) 00 (>24) 84 (2) Seq. 10. 510 00(>24) 41 (4) 00(>24) 80 (2)
Seq. ID. 525 78(8) 12 (8) 55 (6) 79(1) Seq. 10. 550

10

20

)

30

(AC5C)-V-(ACsC)-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Har- A ib-(ci-Me-2,6-F-Phe)-(ot-
Me-2F-Phe); | | |
(AC5C)-V-Aib-EIQ-(or-Me-2F-Phe) Nle-HQ-Har-A~(ct-Me-2,6-F-Phe)- (-Me-2F-
Phe); ‘*
(AC5C)-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-Aib-(ci-Me-2,6-F-Phe)-(o-Me-

2F-Phe); ‘
Aib-V-Aib-EIQ~(x-Me-2,6-F-Phe)-Nic-HQ-Har-A-(a-Me-2,6-F-Phe )-(¢-Me-2F-
Phe);

Aib-V-Aib-EIQ-(u-Me-2,6-F-Phe)-Nie-HQ-Har-Aib-(o-Me-2,6-F-Phe)-{c-Me-2 F-
Phe);
(AC3C)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nie-HQ-Har-A-(t-Me-2,6-F-Phe)-(-Me-
2F-Phe);
(ACHC)-V-ATb-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(o-Me-2, 6-F-Phe)-(-Me-
2F-Phe);
Aib-V-(ACsC)-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-(w-Me-2,6-F-Phe)-(x-Me-
IF-Phe);
Aib-V-(AC5C)-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(a-Me-2,6-F-Phe)-(ot-Me-
2F-Phe);
(AC;C)-V-(AC;C)-EIQ-(¢-Me-2,6-F-Phe)-Nle-HQ-Har-A-(c-Me-2,6-F-Phe)-(o-
Me-2F-Phe);
(ACsCy-V-(ACCH-EIQ~{a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-{-Me-2,6-F-Phe)- (-
Me-2F-Phe); '
{ACsC-V-Aib-BlQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-(x-Me-2,6-F-Phe)-(¢-Me-
2F-Phe);
(AC;C)-V-Aib-EIQ«(a-Me-2,6-F-Phe)-Nle-HQ-IHar-Aib-(c-Me-2,6-F-Phe)-( oM
2F-Phe);
Aib-V-Aib-EIQ-{a-Me-2F-Phe)-Nle-HQ-Har-A-(0-Me-2,6-F-Phe)-(a-Me-2,6-F-
Phe);
Aib-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-Aib-(o-Me-2,6-F-Phe)-( c-Me-2, 6-F-
Phe); '
(ACC)-V-Aib-E1Q-(ct-Me-2F-Phe)-Nle-HQ-Har-A-(e-Me-2,6-F-Phe)-(a-Me-2,6-

F-Phe);
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80(8) 13 (8) 50 (6) 82(1) Seq. ID. 560 78(8) 14 (8) 43 (6) 80 (I)
Seq. ID. 570 71(9) 100 (0.5) 100 (0.5) 100(01"5-r- Seq. ID. 580 75(8)
12 (8) 46 (6) 83(1) Seq. ID. 590 00 (>24) 00 (>24) 00 (>24) 35 (5)
Seq. ID. 610 71(8) 14 (8) 40 (6) 78(1) Seq. ID. 650 70(8) 15 (8) 41
(6) 77(1) Seq. ID. 690 70(8) 12 (8) |

(ACIC)-V-Aib-EIQ-(x-Me- 2} -Phe}-Nle-HQ-Har-Aib- ((I -Me-2,6-F P]'u,) (ot~ Mc—

2,6-F-Phe); |
Aib-V-(ACsCYEIQ-( - Mc~2f -Phe)-Nie-HQ- ]Iar—A -(a-Me-2,6-F-The)-(a-Me-2, 6
F-he); '

5 A1Ia*\fu(AC;‘5C3)~]?.ZIIQ-(fx—Me-2'1'*11’]‘1e)—i\l]e~I‘f{Q—l-iﬁruAibw(cxaMea,6~F-Pl-m){cx~.Me~
2,6-F-Phe); - H |
{AC;CRVAACC)-EIQ-{0-Me-2F-Phe)-Nle-HOQ-Har-A- (CJ;-ME: 2,6-1-Phe)-(u-Me-
2,6-F-Phe);
(AC5C)-V-(ACC)-EIQ-(c-Me-2F-Phe)-Nle-HO-Har-Aib-(a-Me-2,6-F-Phe)- (ct-

10 Me-2,6-F-Phe);
(ACsC)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-A-(a-Me-2,6-F-Phe)-(0-Me-2,6-
F-Phey; .
(ACsC)-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HOQ-Har-Aib-(x-Me-2,6-F-Phe)-(o-Me-
2,64}:_"*}-’1]6);‘

15 Aib-V-Aib-BIQ-(o-Me-2,6-F-Phe)-Nie-} Q-Har-A-(c-Me-2,6-F-Phe)-(0-Me-2,6-

| F-Phe); |
Adb-V-Aib-BIQ-(at-Me-2,6-F-FPhe)-Nle-HQ-Har-Aib-(a-Me-2,6-F-Phe)-(a-Me-2,06-
F-Phe); '
(AC3;CyV-Aib-LIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Har- A-(e-Me-2,6-F-Phe)-(a-Me-

20 2,6-F-Phe);
(AC3C)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(ot-Me-2,6-F-Phe)-(o-Me-
2,6-F-Phe);
Aib-V(AC;C)-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ-Har-A«(0-Me-2,6-F-Phe)-(a-Me-
2,6-I-FPhe};

25 Aib-V-(ACsO)-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(o-Me-2,06-F-Phe)-{o-Me-
2,6-'-Phe);
(ACSC)wVw-(.A,Cg.C)AEZIQw(wMeQ,G—FJ’he)-Nl‘tnul‘lQu}}-f{ar—Aw(Ot«Mf:wZ_.6—I*"~fl"hf:)u((x-
Me-2,6-E-Phe);

| (ACSC)-V-(ACSC)-BIQ-(cr-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(c-Me-2,6-F-Phe)-(oi-
30 Me-2,6-F-Phe);
(ACsC»-V-AIb-BIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-(a-Me-2,6-F-Phe)-(e-Me-
2.6-F-Phe);
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42 (6) 78 (1) Seq. ID. 710 00 (>24) 00 (>24) 00 (>24) 35 (5) Seq. ID
720 10(>20) 50 (4) 00(>24) 86 (2) Seq. ID. 730 05(>22) 55 (4) 00
(>24) 84 (2) Seq. ID. 750 09 (>23) 45 (4) 00 (>24) 85 (2) Seq. 10.
790 00 (>24) 43 (4) 00 (>24) 84 (2) Seq. ID. 805 00 (>24) 49 (4) 00
(>24) 82 (2) Seq. ID. 00(>24) 52 (4) 00(>24) 81 (2)°

10

13

20

25

30

(ACsCy-V-Aib-EIQ-(u-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(c1-Me-2,6-F-Phe)-(o-Me-
2,6-F-Phe);
Aib-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HOQ-Har-A-Arg(NO:)-(a-Me-2F-Phe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NOy)-(-Me-2F-Phe);
(AC0)-V-Aib-EIQ-(cr-Me-2F-Phe)-Nle-HQ-Har-A-Arg{NOs)-(c-Me-2F-Phe);

(A C3C)~V~Aibw]i‘lIQw(OtmMe-Z]F‘J’he)~Nle»]‘-IQ~P-Iﬂr~Aib~Arg(NOz)—(m—MH—ZFJ’he);
Aib-V-(AC;C)}-BIQ-(o-Me-2E-Phe)-Nie-HQ-Har-A-Arg{NO:)-{ti-Me-2F-Phe);
Aib-V-(ACC)-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NOg }-{c-Me-2F-Phe);
(ACsCY-VA{ACO-EIQ-(a-Me-2F ~Ph€3)-Nl¢~I?‘]Q"I‘ilﬂl'*/\"Afg(NOg)~((1"ME~"2F~PhB);
(AC;CHV-(ACC-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Alb-Arg(NO2)-(a-Me-2F-
Phe);
(ACsC)-V-Aib-EIQ-(t-Me-2F-Phe)-Nle-HO-Har-A-Arg(NO,)-(o-Me-2F-Phe);
(AC;CyRV-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NO;)-(-Me-2F-Phe);
AibV-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A«Arg(NO2)-(a-Me-2F-Phe);
Alb-V-Aib-E1Q-(a-Me-2,6-F-Phe)-Nle-HOQ-Har-Aib-Arg(NQ;)~(c-Me-21 -Phe);
(ACC)-V-AIb-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NOQ2)-(o-Me-2F-Phe);
(AC;C)-V-Aib-E10Q-(-Me-2,6-F-Phe)-Nle-HO-Har-Aib-Arg(NO; )-( ¢ -Me-2F-
Phe);
Aib-V{AC;C)-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Flar-A-Arg(NOy)-(-Me-2F-Phe);
Aib-VAAC;C)-EIQ-(o-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NO)-(ct-Me-2F-
Phe):
(ACSCRV-IACO)-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NOs - (o-Me-2 -
FPhe);
(ACC)-VAACCREIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NO2)-(-Me-2F-
Phe);
(ACsC)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HO-Har-A-Arg(NO2)-(c-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NOz)-(0.-Me-2F-
Phe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO2)-(o-Me-2,6-F-Phe);
Aib-V-Aib-BIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NO7)-(e1-Me-2,6-F-Phe);
(ACG;C)-V-Aib-EIQ-(e-Me-2F-Phe)-Nie-HQ-Har-A-Arg(N O )-(¢-Me-2,6-F-Phe);
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Seq. ID. 829 01 (>23) 43 (4) 05 (>22) 84 (2) Seq. 10. 840 00(>24)
00(>-24) 00(>24) 33 (5) Seq. ID. 860 77(8) 14(S) 45 (6) 81 (1) Seq.
ID. 880 Seq. ID. 890 00 (>24) 00 (>24) 00 (>24) 31 (5) 32 (5) 00
(>24) 00 (>24) 00 (>24) Seq. ID. 895 00 (>24) 00 (>24) 00 (>24) 33

(5) Seq. 10. 898 00 (>24) 00 (>24) . . .
('AC;;C)N-Aib-EIQ»(awMe~2l¢j~li’he)-]\1Ic-:—}--!.Q~.I-ifarvA.il)«A.rg(N(f);.ﬂ)m('mMe—z,fi—];'ﬁ
Phe);

Alb-V-(AC5C)-EIQ-(cr-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO2)-(u-Me-2,6-F-Phe);
AiI)-V—(Acsc)nﬁEIQ»(a-M;ﬁ:~2]F‘~PI1c)~N‘ie—'I}‘IQ—‘I--Iar—AibI—A rg(NOg)-{o-Me-2,6-F-

3 Phe); 4

(ACsCYy-VALACO)-EIQ-(u-Me-2F-Phe)-Nie-HQ-Har-A-Arg(NO)-(¢-Me-2,6-F-
Phe); |
(AC;O)-V(AC 5C?)~[.f*llQ—(q-.MﬁwZ.F{Phe)»N]e«I--IQw}5{zl.r~AibuArg(NOg)w(cwacmR,6»F-
Phe)y; \

10 (AC5C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HO-Har-A-Arg(NO;)-{0-Me-2,6-F-Phe);
(AC;C)-V-AIb-EIQ-(¢t-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg{NOg)-(c-Me-2,6-F~
Phe);

Aib-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HOQ-Har-A-Arg(N Oy -(-Me-2,6-F-Phe);
Aib-V-Aib-BIQ-(0t-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NOy)-(0-Me-2,6-F-Phe);

15 (ACC)-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nie-HQ-Har-A-Arg(NO; J-(o-Me-2,6-F-
Phe); _ '
(AC3C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NOy)-{ct-Me-2,6-F-
Phe);
Aib-VAAC;C)-EIQ-(0-Me-2,6-F-Phe)Nlg-HQ-Har-A-Arg(NO2 )« o-Me-2,6-1i-

20 Phe); '
Alb-V-{AC:C)-E1Q-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg{NO;)-(o-Me-2,6-F-
Phe);
(ACsC}V-(ACC)-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg{NO;)-{0-Me-2,6-F-
Phe),

25 (ACSC)-V-(ACsC)-EIQ-(cx-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NOy)-(o-Me-2, 6-
F-Phe);
(AC;C)}V-Aib-EIQ-(a-Me-2,6-1"-Phe)-Nle-HOQ-Har- A~ Arp(NOy ) -(c-Me-2,6-F-
Phe);
(ACC)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NO;)-(a-Me-2,6-F-

30 Phe);

Aib-V-Aib-E1Q-(c-Me-2F-Phe)-Nie-HQ-Orn-A-Cit-(o-Me-2F-Phe);
Aib-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-HQ-Om-Aib-Cit-(c-Me-2F-Phe);
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00 (>24) 26 (5) Seq. ID. 906 78(9) 100 (0.5) 100 (0.5) 100 (0.5) Seq.
ID. 910 77(9) 100 (0.5) 100 (0.5) 100 (0.5) Seq. 10. 915 80(9) 100

(0.5) 100 (0.5) 100 (0.5) Seq. ID. 920 00 (>24) 00 (>24) 00 (>24) 35
(5) Seq. [0. 925 78(9) 100 (0.5) 100 (0.5) 100 (0.5) Seq. ID. 930 00
(>24) 00 (>24) 00 (>24) 32 (5) Seq. ID. 936 00 (>24) 52 (4) 00 (>24)

81 (2) {AC5C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-H(Q-Orn-A-Cit-(o-Me-21-Phe);
{AC5C)-V-Aib-EIQ-(¢-Me-2F-Fhe)-N [{:-.H(;)lw()'m-m b-Cit-(c-Me-2F-Phe);
Alb-V-Aib-EIQ-(a-Me-2,6-F-Fhe)-Nie-11Q-Om-A-Cit-(a-Me-2F-Phe),
Aib-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Orn-Aib-Cit-(o-Me-2P-Phe);

3 (AC‘JSC)—V~Ail)—il?i]ij(DcmMe-z,ﬁ-'[*‘-[’he)uNlcawHQ~OmuA.nC.itu(ch_—EF—Phc);
(AC5C)-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-] -:I]QmDrnwA.ib«(flit—( o-Me-2-Phe);
Aib-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-HO-Orn-A-Cit-(a-Me-2,6-P-Phe);
Aib-V-Aib-E1Q-(x-Me-2F-Phe)-Nle-HQ-Orn-Aib-Cit-{tn-Me-2,6-F-Phe);
(AC:C)-V-Aib-B1Q-(c-Me-2F-Phe)-Nle-HQ-Orn-A-Cit-(r-Me-2,6-F-Phe);

10 (ACC)-V-Aib-EIQ-(c-Me-2E-Phe)-Nle-HQ-Orn-Ajb-Cit-(a-Me-2,6-F-Phe);
Aib-V-Aib-El1Q-(a-Me-2,6-F-Phe)-Nle-HQ-Orn-A-Cit-{0-Me-2,6-F-Phe);
Aila—V~Aih—[fi.IQw(wM'eQ,meF -Phe)-Nle-HOQ-Orn-Aib-Cit-(a-Me-2,6-F-Phe);
(ACsCy-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nlg-HQ-OQrmn-A-Cit-(a-Me-2,6-F-Ihe);
{ACO)-V-Aib-EIOQ-(a-Me-2,6-F-Phe)-Nle-11Q-Orm-A ib-Cit-(i-Me¢-2,6-F-Phe);

15 Aib-V-Aib-EIQ-(at-Me-2F-Phe)-Nle-HQ-Om=A- Alb-(-Me-2F-Phe);
Aibn‘v~Aib«]f:‘.lQ«(i‘pMa«EFJ’he)—Nle-]ﬁIQ—DrmAih—Aib~(u~Mﬁ~2F~I*‘he);

‘ {(ACSC)-V-Aib-EIQ-(o-Me-2F-Phe)-Nle-HQ-Om-A-Aib-{-Mc-2F-Phe);

. (ACSCY-V-Alb-E1Q-(ct-Me-21-Phe)-Nle-HQ-Orn-Aib-Aib-(c-Me-2F-Phe);

Aib-V-Aib-EIQ-(ct-Me-2,8-F-Phe)-Nle-HQ-Orm-A-Aib-(a-Me-2F-Phe);

20 Aib-V-Aib-EIQ-{o-Me-2,6-F-Phe)-Nle-HQ-Orn-Aib-Alb-(o-Me-2F-Phe);
(ACsC)-V-Aib-EIQ-(x-Me-2 6-F-Phe)}-Nla-HQ-Orn-A-Alb-(«-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(0:-Me-2,6-F-Phe)-Nie-HQ-Orn-Aib-Aib-(c-Me-2F-Phe);
Aib-V-Aib-E1Q-(ct-Me-2F-Phe)-Nle-HQ-Om-A-Aib-{t-Me-2,6-1-Phe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HO-Orn-Aib-Aib-{a-Me-2,6-F-Phe);

25 (ACsCyV-Aib-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Orn-A-Aib-{i-Me-2,6-F-Phe);
(ACsC)-V-Aib-EIQ-(ca-Me-25-Phe)-Nle-HQ-Om-Ajb-Aib-(a-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HO-Orm-A-Aib-(0t-Me-2,6-F-Phe);
Aib-V-Aib-El (Q—(cx—Mewz,6~ITw]?‘hc)»NI&~.I--EIQ~(_)rn~Aib~Aib~(cx—M;~2,(§~lf*" -Phe);
(AC5C)-V-Aib-EIQ-(ct-Me-2,6-F -Phe)-Nlo-HQ-Orn-A-Aib-(c-Me-2,6-F-Phe);

30 {ACSC)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Orn-Aib-A ib-{a-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-HQ-Om-A-(c-Me-2,6-F-Phe)-(ca-Me-2F-
Phe), '
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Seq. ID. 939 10 (>20) 08 (>22) 09 (>22) 33 (5) Seq., ID, 940 00 (>24)
00 (>24) 00 (>24) 32 (5) Seq. [0. 945 75(9) 100 (0.5) 100 (0.5) 100
(0.5) Seq. ID. 949 Seq. ID, 950 70(9) 00 (>24) 100 (0.5) 100 (0.5)
100 (0.5) 00 (>24) 00 (>24) '35 (5) a: %degradation of half-life
(to), inll; % degradation of represent half-life (tnm, c: A

b:
degradati on br t .represent f-lif d: 14 degr.adatjon. represent
hal f-life (ti @v%&ﬁﬁé f*'ﬁf‘f*'%?rﬂe)M&foﬂ&hﬂi%"%’d%"zr‘?fﬂr{{ﬁ‘f’r‘gﬁ*“%ﬁ’ﬁ?ﬁa
and val ues in jzacket represent peptides in 24h when incubated with
sinulated gastric fluid and values in bracket in h; of peptides in
24h when i ncubACetD-Nidih-H ko Meed-Bhet-is HQLmeA-(r-Yloah b Follliedrbes Mot
(to), in h; oﬁnﬂfptides in 24h when incubated with Iiver nierosones
and values in bracket in h. «¢) In viva anti-osteoporosis activity
testing bn oyxXALaf)-NetibtBiQ-(u-Me-2F-Phe)-Nie-HQ-Orm-Aib-(a-Me-2,6-F-Phe)-(u-Me-

IE-Phe);
Aib-V-Aib-EfQ-(a-Me-2,6-F-Phe)-N le~i-;IQ~(3rtlwAw(uwM g-2,6-F-Phe)-(c-Me-2F-
Phe);
Aib-V-Aib-EIQ-(o-Me-2,6-F-Phe)-Nie-HQ-Orn-Alib-(0-Me-2,6-F-Phe)-(a-Me-2F-

10 Phe);
(AC5C»V-Aib-ElO~(1-Me-2,6-I7-Phe)-Nie-EHQ-Orn-A-(c.-Me-2, 6-F-Phe)-(o-Me-
2F-Phe);
(AC5C)-V-Aib-EIQ-{-Me-2,6-F-Phe)-Nle-HQ-Orn-Ajb-(0-Me-2,6-F-Phe)-(ct-Me-
2F-Phe);

15 Aib-V-Aib-EIQ-(r1-Me-2F-Phe)-Nle-HQ-Orn-A-(z-Me-2,6-F-Phe)-{a-Me-2,6-F-
Phe); '
Alb-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Orn-Aib-(-Me-2,6-F-Fhe)-(¢-Me-2,6-F-
Phe); |
(AC:C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Orn-A-(0-Me-2,6-F-Phe)-(-Me-2,6-

20 F-Phe);
{AC;C)-V-Aib-EIQ-(-Me-2F-Phe)}-Nle-HQ-Om-Aib-(x-Me-2,6-F-Phe)-{ - Me-
2,6-F-Phe);
Aib-V-Aib-BIQ-(ct-Me-2,6-F-Phe)-Nie-HQ-Orn-A-(w-Me-2,6-F-Phe)-(«-Me-2,6-
FuPhe);

25 Aib-V-Aib-E1Q-(a-Me-2,6-F-Phe)-Nle-HQ-Orm-Aib-(1-Me-2,6-F-Phe)-(a-Me-
2,6-E-Phe);
(AC5C)-V-Aib-EIO-(c-Me-2,6-F-Phe)-Nie-H-Om-A-(a-Me-2,6-F-Phe)-(c-Me-
2,6-F-Phe);

(AC;C)-V-Aib-EIQ-( m—Me~2,6uFuPhe)~Nlczwl‘IQuOmmAibw(rx«Me—Z, 6-F-Phe)-(o-Me-

30 2,6-F-Phe);
Aib-V-Aib-E1Q-{xx-Me-2F-Phe)-Nle-HQ-Om-A-Arg(NOg-(c-Me-2F-Phe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nlg-HQ-Orn-Aib-Arg(NO;)-(a-Me-2F-FPhe);
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The ovariectoiniced (OvVX) rats were used to study anti-osteoporosis
activity of test conpounds (short-chain peptides) i-n vivo. The OVX
rats devel op osteopenia due to 5 ovarian hornone deficiency.

Ost eopeni a can be detected as early as 14 days post OVX, increase for
t he next 100 days and t'hen stabilised (VVonski T. J., et at, Calcif.

i 8 948 |
Tissue It 43000 108101734890 ot Rl o0 studh B0t oCO) ey
hi st ont or phor @@ﬂ(ﬁ WMQQ]@I@&IW SFvPﬂfgmellﬁg hn Whﬂ,(ﬂlkﬂ) F@Nﬁlﬁ IWL?'[ ar

Rats (150-200 g) were used. The aninals were in individ
ventil ated ca@efsv -dibeli K plorVis Zh ¥ d’d)n)th*lmlﬂféd)me‘ﬁﬁe&r(é}!h} @x“MEQT E‘%@)

lighting (12: i - atlv p 0%
Ani mal s had f 2%0%1@ ?‘t%(o %@A?‘Q ﬁgqi(}éﬁcﬂ}v/ﬂhg\ %\Sg\{%? 5 Ib‘gy for
use of ani mal gAd @n- mmdwy(@wé D6F-Bic)dye-RasORCA A :@wngmm@amdlam)
approved by institutional Aninmal Ethics Commttee (1A FC). 5The

ani mal's were MF#SD Wit RIQi @Me2.6dTRhed-diie-HEeRm- A ibcins(dRdadvie-2F-

acclimtized pg.aexperinmental room conditions for 2 days prior to
initiation of tﬂe study. For the induction of osteoporosis, rats were
bilaterally oﬂarakfefbiﬂvdﬁﬂs(edmi%dém) NheﬁQHéai/&Aiﬁﬁ)KszaMoetﬁfﬁtﬂy)

| nci si on was d a ra e f.ani mal .
After that, og‘g’r ’Wgéq @]é&‘i (;[H’H Nﬁeﬂééﬁl mﬁ% O‘aﬂ‘tﬁﬁﬁ Hur e
bef ore penovi ngw,l@m/ ANDLE t@(&’-‘]\ﬂ“@lﬂi‘hc@lm&’-@lid @%§~A ARBROHNELEEOE- Mﬁﬁb)
sutured back with'ligature. After Bilateral ovariectony, aninals were

allowed to reé"tcﬁm‘r\’ -AinBERbo-Merhefhaeyle HhOm-ditv At G htooMaiF ¢-Er ent
groups (n-9) . ed on their body weight. The groups consisted of a no
treat nent cont P11l -1 as standard and one or two groups of test
conmpounds (sh@niavmmmcggegmdqsp Phé}kiélutli(@-alrmz\rgms)z)gdwm A OF-Phie

d f k h
cont over ni gh i R bR e Py b e DN 1@ Dr s A BT BELTER of
Urine. jNext d@bbsc?'\pﬂ% BRS &&W;?th%&N‘i@ﬁcg%mh&%go@ﬁgkwe slgging

and animals were Sacrifice Changes in biochem cal parfaneters and
bone turnoverf’lwz),r ameters (Increase in serum Cal ci um and decrease in

Phosphat e | evalcsc) Aehdh ERRPRA 288 s TRARIONeL 8 sdluaiad b g e

urine and ser fter S I al” hones
are renoved al}"mk}cl eaned from adher ent tissues, nuscles and tendons;

wei ghed and c f (.109%,f e solution).
Lunbar verteU& f ?Sj\)\gguéﬁ&q?é&“’) @& *2‘5&1 if-g-Gf gﬁﬁ@dﬂe%ﬂcol | ected in
formal ogali neAlexewm@_t Rivte2ndhbHRRAOMES. mbmq@ Mid-2)- }M@)re | at er

processed for histonorph orretrl c eval uation (Zhang L. al ., Tohoku

J Exp Med., 2998C)-¥86{t2RI0Q-k8Medlh-Pikaml-EivaCi-A- (ét(uz‘ﬁaﬁi l’lﬂrbkl col
Lot RPN | TR PRLET LA oA sy c2ee 0
Table 5. PTEAibIv-34d-E20-(RiN4 RS F-BBe) 200 III@O nSenr:twdcﬂ:}Mm Apieg/ kg, pa S
"o/ kg, po 90 13-1%8\/’ ?\8113 18?8 (axlf\llzl)c: ?]621“ ]’lm)%c ?ﬁ\) . ltl/"l?lh (?’th(o?i\/&?)z] ]/“l§g pa 88
25 (ACC)-V-Aib-E1Q-(-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Cit-(-Me-2F-Phe);
(AC;C)-V-Aib-EIQ~(x-Me-2,6-F-Phe)-Nie-11Q-Cit-Aib-Cit-(w-Me-2F-Phe);
Aib-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HQ-Cit-A-Cit-(x-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(c-Me-2F-Phe)-Nie-HQ-Cit-Aib-Cit-{-Me-2,6-F-Phe};
(AC5C)-V-Aib-BIO-(ct-Me-2F-Phe)-Nle-HQ-Cit-A-Cit-(a-Me-2,6-F-Phe);
30 (AC:C)-V-AIb-EIQ-(ct-Me-2F-Phe)-Nle-1HQ-Cit-Aib-Cit-(-Me-2,6-F-Phe);
Aib-V-Aib-B1Q-(ct-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Cit-(a-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(¢-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit-(w-Me-2,6-F-Phe);
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66 Seq. ID. 72 0.01 ng/kg, pa 49 77 Seq. ID. 99 2 ng/ kg, pa 99 89
Seq. ID. 117 3 ng/kg, pa 110 99 Seq. [D. 158 0.1 ng/ kg, pa 100 82
Seq. 10. 210 1 ng/kg, pa 96 99 Seq. ID. 293 5 ng/kg, pa 67 75 Seq.

[D. 31 ng/ kg, pa 102 93 Seq. ID. 391 0.1 ng/kg, pa 82 59 Seq. ID. 407
0.03 ng/ kg, pa 77 81 :

(A.r:,,-C)mv-Aibnr-,.rQ_m(.:»Me-z,ﬁ-l:xmm)uw;e-HQ-cit-A-Ciu(cngca,6~Fw1>he);
(AC5C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit-(ct-Me-2,6-F-Phe);
Aib-V-Aib-ElQ-(¢-Me-2F-Phe)-Nle-HQ-Cit-A-Aib-(a-Me-2F-Phe);
Aib*IV*Ai1)—:!2?‘:IQ*((XWM&*EF"‘P]](::)leﬁ‘"HQ"Ci'twAibwA-iI;‘J—(lTb'MGHZF -Phe);

5 (ACSC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Cit-A-Aib-(c-Me-2F-Phe);
(ACC-V-ATb-EIQ-( u»MeuEFuPi‘l ¢)MN lewHQnCibAibu.ﬁ: ib-(c=-Me-2F-Phe)y
Aib-V-Aib-E1Q-(o-Me-2,6-F ~Ph€:)-N]C’:-.I“IQ*Cith.mAihm(fva&'zl‘; -Phe);
Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nlg-HQ-Cit-Aib-Aib-(c-Me-2F-Phe);
(AC;C)-V-Aib-ElQ-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Aib-{ -Me-2F-Phe);

10 (ACCRV-Aib-EIQ-(o-Me-2,6-F-Phe}Nle-HQ-Cit-Aib-Aib-(c-Me-2F-Phe);
Aib-V-Aib-E1Q-(a-Me-2F-Phe)-Nle-HOQ-Cit-A-Atb-(o-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(u-Me-2F-Phe)-Nie-HQ-Cit-Aib-Aib-(x-Me-2,6-F-Phe);
(AC5C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Cit-A-Aib-(¢-Me-2,6-F-Phe);
(AC:O-V-Aib-EIQ-(a-Me-2F-Phe)-Nie-HQ-Cit-Aib-Aib-(c-Me-2,6-F-Phe);

15 Aib-V-Aib-EIQ-(rt-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Aib-(c-Me-2,6-F-Phe),
Aib-V-Aib-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Aib-(a-Me-2,6-F-Phe);
{ACC)-V-A ibv.l‘i"l.l]Q~((1,~M16~2l,GwI’?—P}m)wNIewl;{{(}(‘fiit—A—Aib—(wMeuE,GaF -Phe);
(ACCY-V ~Aib~H[Q—(m—Me*2,(5~1~"~]-’ht:)~}\ne~I—I(}C it-Aib-Aib-(ct~-Me-2,6-F-Phe);
Aib-V-Aib-BIQ-(a-Me-2F-Phe)-Nle-HQ-Cit- A-(x-Me-2,6-F-Phe -(c-Me-2F-Phe);

20 Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Cit-Aib-(a-Me-2,6-F-Phe)-(a-Me-2F-
Phe)
(ACC)-V-Atb-EIQ-(a-Me-2F-Phe)-Nle-HQ-Cit-A-(e-Me-2,6-F-Phe)-(cr-Me-2F-
Phe);
(AC0)-V-Aib-EIQ-(c-Me-2F-Phe)-Nie-HQ-Cit-Aib-{a-Me-2,6-F-Phe)-(a-Me-2 F-

25 Phe);
Aib-V-Aib-BIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Cit-A-(a-Me-2,6-F-Phe)}-(o-Me-2F-
Phe);
Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-(c-Me-2,6-F-Phe)-(oi-Me-2F-
Phe);

30 (AC:C-V-Ab-EIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Cit-A-(ct-Me-2,6-F-Phe)-(x-Me-
2F-Phe);
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Seq. 10. 469 0.01 ng/kg, pa 43 65 Seq. ID. 51 1 1 ng/kg, po $4 88
Seq, ID. 556 5 ng/kg, pa 77 $4 Seq. ID. 599 0,03 ng/kg, pa 110 90
Seq. [D. 607 0.01 ng/kg, pa 78 88 Seq, ID. 649 2 ny/kg, po 86 82 Seq.
ID, 686 3W% Pa 84 80 Seq. [D. '742 0.1 ng/kg, pa 89 9 Seq. ID, 779 1
ng/ kg, po 67 56

{ACsC)-V-Aib-EIQ-{t-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-(c-Me-2,6-F-Phe)-(o-Me-

IF-Phe);
Aib-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Cit-A-(ct-Me-2,6-F-Phe)-(ct-Me-2,6-F-
Phe): '

5 Aib—V».Aib—«‘ElQ~(cwa@-ZFAPhe)?'N.le-‘lﬁ-l(J—('jiit~Aib~(rj,th-:~2,G~F~Phe)~(u~Mc~2j6—'l"‘—
Phe); ' . |

(AC_:,C)«V*Aih—I‘f‘lil.Q—(cwa.w-ZFm‘Phﬁ)lecqu-iQ~Cit~A~(cxuMeu2,6~F~]’—‘hc)~'(cx~l\flew2,6-
F-Phe);
{ACC)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Cit-Aib-(a-Me-2,6-F-Phe)-{ er-Me-

10 - 2,6-F-Phe);
Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HOQ-Cit-A-(a-Me-2,6-F-Phe)}-{(e-Me-2 6-F-
I*he);

Aib-V-Aib-F10Q-( cx-Mc‘:Q,&FJ *he)-Nie-HQ-Cit-Aib-{a-Me-2,6-F-Phe)}-(-Me-2,6-
F-Phe);

15 (AC;C)-V-Aib-E1Q-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-A -(ix-Me-2,6-F-Phe)-{x-Me-
2,6-F-Phe);
{ACsC)-V-Aib-E1Q-(¢-Me-2,6-F-FPhe)-Nig-HQ-Cit-Aib-(a-Me-2,6 -F-Phe)-{a-Me-

. 2,6-F-Phe); ‘
Ajb-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HMQ-Cit-A-Arg(NOy)-(ct-Me-2F-Phe),

20 Aib-V-Aib-EIQ-(r-Me-2F-Phe)-Nle-HOQ-Cit-Aihb-Arg(NO2) (c-Me-2F-Phe);
(AC;C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Cit-A-Arg(NOz)-(w-Me-2F-Phe);
(AC:C)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Cit-Aib-Arg(NO,)-(ct-Me-2F-Phe);
Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Arg(NO2)-(-Me-2F-Phe);
Aib-V-Aib-EIQ-(-Me-2,6-F-Phe)}-Nle-HQ-Cit-Aib-Arg(NO)-(w-Me-2F-Phe);

25 (ACSC)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HO-Cit- A-Arg(NO,)-(a-Me-2F-Phe);
(ACSC)-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Arg(NO:)-(o-Me-2F-Phe);
AtL-V-Aib-EIQ-(o-Me-2F-Phe)-Nle-HQ-Cit-A-Arg(NO)-(t-Me-2,6-F-Phe);

- Aib-V-Aib-E1Q-(o-Me-2F-Phe)-Nle-HQ-Cit- Aib-Arg{NO;)-(a-Me-2,6-F-Phe);
(AC5C)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-IQ-Cit-A-Arg(NO,)-{t-Me-2,6-F-Phe):

30 (AC;CY-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Cit-Aib-Arg(NOy)-(ci-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-{ct-Me-2,6-F-Phe)-Nig-HOQ-Cit-A-Arg{NO2)-(w-Me-2,6-F-Phe);
Alb-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Arg{NO2)-(a-Me-2,6-F-Phe);
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Seq. ID. 798 5 ng/ kg, po 88 82 Seq. ID. 801 3 ng/kg, po 59 65 Seq.
10. 814 0.02 ng/kg, po 99 95 Seq. ID, 833 0.05 ng/ kg, po 86 78 Seq.
I D, 847 0.5 ng/kg, po 77 79 Seq. |ID. 893 0.3 np/kg, pc 108 89 Seq.
ID. 902 0.8 ng/ kg, pa 110 98 Seq. ID, 911 10 ng/ kg, po 121 97 Seq.
ID. 929 2 ng/kg, pa, 121 90.Seq. ID. 941

(ACSC)-V-Aib-EIQ-(c1-Me-2,6-F-Phe)-Nle-HQ-Cit-A- Arg(NO7)-(ot-Me-2,6-F -

Phe); ,

('ACSCJ)—V~Aih—fli“fZIQ»(mM&Z,G«F-Phc}N1@--I—IQ;CTituAib-Arg(NOg}(cm«Me»Z,Gw]l""ﬁ
Phe): ' . | .

5 Aibu\hAib4EIQ-(a—1Mié~2'f‘~uPhem1enli-lqn(.l-loc;it)~A»c1t-(r_x.m.M'<-:v21~'—1-‘he); |
Aib-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-(cz-Me-2F-Phe);
(AC5C)V-Aib-E1O-(0-Me-2F-Phe)-Nlo-HO-(HoCit)-A-Cit-(a-Me-2F-Phe);
(ACC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-(o-Me-2F-Phe);
Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nie-HO-(FoCit)-A-Cit-(a-Me-2F-Phe);

{0 Aib-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-{c-Mo-2F-Phe);
(ACSC)-V-Aib-EIO-(0i-Me-2,6-E-Phe) Nie-HOQ-(HoCit)-A-Cit-(c-Me-2F-Phe);
(AC5C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HOQ-(HoCit)-Aib-Cit-{o-Me-2F-Phe);
Aib-V-Aib-EIQ-(a-Me-2E-Phe)-Nle-HO-(HoCit)-A-Cit-(u-Me-2,6-F-Phe);
Aib-V-Aib-FIQ-(0-Me-2F-Phe)-Nle-HO-(HoCit)-Aib-Cit-(c.-Me-2,6-F-Phe);

15 (AC5C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-(HoCin-A-Cit-(a-Me-2,6-F-Phe);
(AC;C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-(HoCit)- Aib-Cit(c=Me-2, 6-F-Phe);
Aib-V-Aib-EIQ-(u-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-A-Cit-(ct-Me-2,6-F-Phe);
Aib-V-Aj b—HIQ—(m—Mc-Z,6~‘i"~'~l'—’he)~lNIer.I 1Q-(1ToCit)-Aib-Cit-{-Me-2,6-F-Phe);
(ACSC)-V-Aib-ELQ-(0-Me-2,6-F-Phe)-Nle-HO-(HoCit)-A-Cit-(r-Me-2,6-F-Phe);

20 (AC5C)-V-Aib-E1Q-(ct-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-Aib-Cit-(a-Me-2,6-F-
Phe);

Aib-V-Aib-EIQ-(ci-Me-2F-Phe)-Nle-HQ-(HoCit)-A-Aib-(a-Me-2F-Phe),
Aib-V-Aib-EIO-(a-Me-2F-Phe)-Nle-HO-(HoCit)-Aib-Aib-(ot-Me-2I-Phe);
(ACsCY-V-Aib-EIQ-(a-Me-2F-Phe)-Nie-HQ-(HoCit)-A-Aib-{a-Me-2F-Phe),

25 (AC5C)-V-Aib-EIQ-(ct-Me-2F-Phe)-Nle-HQ-(HoCit)-Aib-Aib-(c-Me-2F-Phe);
Aib-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nie-HQ-(HoCit)-A-Aib-(c-Me-2F-Phe),
Aib-V-Aib-EIQ-(t-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-Aib-Aib-{(o-Me-2F-Phe);
(ACSC)-V-Aib-BIQ-(ct-Me-2,6-F-Phe)-Nle-HO-(HoCit)- A-Aib-(c-Me-2F-Phe);

- (ACSC)-V-Aib-EiQ-(z-Me-2,6-F-Phe)-Nle-1Q-{ HoCit)-Aib-Aib-(e-Me-2F-Phe);

30 Aib-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HO-(HoCit)-A-Aib-(ct-Me-2,6-F-Fhe);
Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HOQ-(HoCit)-Aib-Aib-(o-Me-2,6-F-Phe),
(AC5C)-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HQ-(HoCit)-A-Alb-(-Me-2,6-F-Phe);
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0.9 ng/ kg, pa 99 95 The In vitro DRC study (in Rat PTI4-1 R
assay) data (EC50) of PTII(1-34) (Figure A) and Seq. ID No. 11 |
(Figure 13), as representative figure is shown in Figure I. The In
viva DRC study data, after 6-weeks treatnment with Seq. ID. No. |11
ffACIC)- V-A b-E1Q (a- Me. 2, 6- F Phe)-Nl e-14Q 1-l ar-A

o) 1 ovx FUETE Wt a ol B PR BERT b AN PP o

represent ati veis-voues 1(;5(@51*9@% aa“’haugmrmﬂ} I(thllt)@lef‘ﬂb £i-Mb-2 ﬂ@ﬂaﬁe in
serum Ca24 | evel s: bt}ﬁure 13: % decrease in serum PO4 | eve | s)

Figure 4 repréd&Nrai Q(@Mﬁg?éshPht)deHéwﬂ'e‘alF) fb‘é?r%‘ﬁétxé\“% 2énfdph<érrur
weight, in : fite ; hAREY: kol |
and VITI(1-34§.€$§e@£$€Gr 6§g%gf?5?@9bgggﬁ%¥ﬁ?}sto JW%?&NP}MJ
secti ons of theCICemmb-EI(b{m«MﬂmmmWNlmHQ @tCati-Aib- F\)lﬂ@(MLdl,@*J“ after
6- weeks treahgent with Seq. IDNo. Ill. Uilities: 15In a.preferred
enbodi nent present invention provides a nethod of making short
chai n pepti de%ll&b’a&xbfIMQCGxLMBwEﬁS"}@ﬁNﬁQQQL(ﬂo(‘Qf AteMPD L F-Phe)r @CAPLOF
having different degree of affinity (1.1000 nM concentration) in

UVR- 106 cel | s¥h¢fhe P11-1-1 receptor agonistic activity was assessed
by estinmation f s .Ln

T tro) i Oy e A e TPt
pepti deld) shom%ﬁ$hwprovenent in bone grow h paranetes thus making them

ost copor 051 o UNGVA1 Rt 1 Eibl e AT TR IR u SR MY R R e

i ncreased st api-Phé)y agai nst various proteolytic enzynes and due to

i ncreased sta |||t d_short chain | ength hor a

pepti des can {Yei HQI&F -Bl§- %yl’léiﬁéi efiGt ‘ef’(dﬁ ‘Hg‘%ﬁf]‘sgpg FI&M (%3] ong
wi th ot her IﬂM@QﬁLMQ .and non-invensive routes of adm nistration.

The novel short chaln eptides of the present invention can be

f or mul dfed i nhib- ¥mrbé%Béumf{aﬂrﬁe)c@h@)ﬁ&laﬂi(;}r(ié@fe@p’bé%%b -2OripByiH¢df%s by
conbi ni ng mnt? itabl e excipients as are well known. 10The

phar maceuti ca coﬂb05|t|on is provided by enpl oyi ng conventi onal

t echni ques. Rﬁ¢$eﬁabwaﬂheﬂe@mﬂb£h®Hﬂn%K}UHﬂﬁanmm%ddﬁa@édﬂﬁhﬁﬂHJWw
cont ai ni ng an, e[ zctive amount of the active conponent, that is, the
short-chain es of forrmula (1) either alone or conbination,
according to Mﬂ]se)mmnm(pnx MELEG Pk VREEMOL(EREHT-ANROSIe 12l OR-FhaR( ohbe
prepared by known processes by conbining the conpound of formula (1)
wi th 138ui t abYle2E<diehi ent's conpri sing suitable excipients sel ected
from sui tabl gad, twnmhmj &pMc' 8% smu,pmef BOSHRERS) me(d Mee; aF- i ﬁe)htmom
in the art. quantity act1ve conponent

short chain ﬂﬂpﬂidé@)of fornula (1) according to thls |nvent|on in

t he pharnaceu I t N

varied or adﬁ%gﬁgéupggQQQA%eQF] ?ﬁﬁﬁﬁméﬁﬂﬁﬁgpﬁ ﬁﬁﬁgg{gfqg’éﬂﬁgggggn
20 net hod, therQiency of the particular short chaln pepti des and the

e e GG by RS AT b R e

Accordi ngly, ;ﬁ@eqsmprt chai n peptides of the present i nvention can be
adm ni stered to mamm preferab humans he treatne

variety of zac@%hambeﬂe (é*n%ﬂbd’Ts}dM‘éJrl‘sHQi %F u%/\n(f Msed-O-Hdthe "H’Mced
to, treatlngqqu ]gyentlng ost eoporosis, such as prinmary

ost eopor osi s, ocri ne osteoporosis (hyperthyroidism

hyper par at hyr(AL sﬁ)sHTAI&fQ@r(lngs Eyithap- blﬂmHQa((th&tﬁfre\g‘a[fyMﬁt—%bé‘ Fhefabet es
WE||It%§ adr, pa%lmpﬁﬁff|0|ency) hereditary and congenital forns of
ost eopoOr osi s o§1eoge esis inperfecta, honocystinuria, Menkes

syndr one and ARbVe Rt -Sy-Mk- D) Phe Ol €-HI-ONelit)- B0 -ahd?, 6-F-Phe)-(a-Me-
gastr0|ntest|Q§£H |sorders haemat ol ogi cal di sorders/ mal i gnancy
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. 15" B represents --COOR2, -CONHR2 or CH201(2, wherein it2 represents
H or suitable am no acids selected fromVal (V), alpha-nethyl-Valine
(a. Me-V), Lys(Biotin), Lys(alkyl) & Lys(acetyl); Each of Zl1 Z3 & Z12
may be sanme or different and independently represents a naturally or
unnatural ly occurring am no acids selected from Ser(S),

I

ct-am no-i soblﬂ;fyhme)aci d (Aib), 1-anmino cycl opropane carboxylic acid

o ho- cycl oNBLAEL R BdgR e e d T honty NG SRaNAEM2 G R % vay

(V) or aMe-Valmé-aker-Me); Each of Z4, 4 & 40, may be sarre or dlfferent
and i ndegendent |y represents a natural ll{(} unnat ur al occurri n?
ami no actd sel(@tredV bRl atdy-2.6HoRbgt ﬁ'zﬂﬁ eHofdpeh t’r(i*d‘@ gk -Phe)lo-

2- am no- 4- cyq\@pggxrap@g)c acid (Abu(CN)), Asp(D, Asn(N), An(Q, A Db;
Each of Zz5, Z7 & 79 may be same or different and i ndependent|y -
represents a mabor-Aib-Hiheo-ilerdt-BlireadN1g oL O tni) Hg AR eMe-Belfhest ed

e i S 2 SRR N i e i

?Ophﬁ/gylzgl gnl r@;ac (v Mab B k- Mabpirae Ry (ﬁoﬂtmmgmMJ(@Mmmmm)

u- - Phe-

or al phaltret hyKAG;@-¥iib-ElQppevs L EPARrNeHQNECH, SbEA R0y dpdve-2F-

f 1 uor ophenyl akg %I ne (-2E-Phe-) groups; 87 Z8 represents a naturally
or unnaturally o¢curring anino acid selected from Met, Nnethyl -

((NMe) M, al pAdb- Nei\ﬂyE HMet-Meadve- Nhe)-BilepR Q- (hie Chy h- Ma R Qg-((ae-£EVhe);

Wa, HoLett EOvdnt e e t-CasRRa T BuE e v YO0 4E881 1

and ZI 3 may b@;,@ame or different and |ndependently represents a

nat ur al I% unnat ur al | ¥ occurring am.no sel ected fr?mM B
Pro(P), aMe- . PRe:OILY il QuaMe-ipei- H@:)@ilbﬂ%(ﬂq«%ﬂw\ﬂm})@?) o-ivle

tyS| ne(Ni tro) ph&(N2), Arginine (It), Arginine(Nitro); (Arg(N0O),

| " . 1. ornoar gi n| e (Hat), Orithine (Un). Onithi ne(Nitro);, O n(NXR),
Gtrulline (CAGSC )H()»mbil«ﬂ(EJtﬁttHMtr‘ré,G(H—Bt@)ﬂ‘)lc ERhETq(H);Alb- Arg(NOy)-(e-Me-2F-

al pha- net hyl - g@nyl al anine (-a- 10 Me-Phe-),

al pha- net hy1- 2-¥] uor ophenyl al ani ne (-a-. Me-2F-Phe-) .or

al pba- net hyl ZA(ﬁw»ijbuﬂqg(m@nwz&LHmI)-m& II{B(IW-IQAGAI,!;{WW—:))(DBML 2 6-I- l’hc)
2-f1 1 uorophenyl al ani ne (- i sents a ha M’;\I%y
unnatur%ﬂly oSV r i ibef l%oh%ﬁibai’{rldm Q'%Ufée@fﬂ’rﬁﬂ%r‘hl*fzmg(mﬂ (a2, 866

et hyl -4' -rnet PP@j - bi phenyl al ani ne (13i p(Owve)), a-nethylated |3ip(0Ow)
[ aM eBl p(()Me)1l, aMe-Trp, alpha-nethyl- phenyl al ani neé a- Me- Phe-)

al pha- met hy| - (ACsChS/ -GSty R BdP b We-HQ-(HoCit)-A-Arg(NO2)-(a- Mw?ﬁl-

al Pha- nmet hy1- ¢ § di f | ur ophenyl al ani ne (-aMe-2, 6-F-Phe-) or

2-fl uoropheny a ani ne (-2F-Phe-) groups; Z35 is present or absent &
Z15 when pr esent;()epndsEN-so-daal-thahMy-Hop-(dobigt Aibed fgNOp dorMe-Ag-T'-
am no id se}(}I St ed from 2-am no-5- phenyl pentanoi c acid (A PPA) or 2-
am i no-2- met hyf*’5- phenyl pent anoi ¢ aci d (a- Me- APPA). 202. The conpound
of formula (I \ima®.-Libaiied.-10-20d-Ripm:)-NINEngHOCIAA - X1R V@Y gntide L foer-
groups -NHRL or R 8-CO NH, wherein 11, represents hydrogen, biotin
or suitable afi®¥o acids sel ected from pyroglutam c acid (Pyr), Pro
(P) and Val ( RS Cygl S b o2l m
'wherein R3 |')s(h)s\é§gg;[2? (%r om | q?ﬁégé) ]g? lg(?éﬁgﬁt%ﬁﬂc?ﬁ’iﬁ )gﬁl@kyl chain
which is furthies substituted, 254. The conpound of formula (1) as
clained,in clai r i NH. B2, auheg el n
ro"r eprSsent Wbt VST BT o Wk 2B PR RS B ORIy R
al pha- net hyl -Rreb;i ne (aMe-V) or Lys(Biotin). 5. The conpound of
formula (O as clainmed in claiml| wherein each of Z1, Z3 8C. Z3 2 may
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selected frompyridyl, thienyl" furyl, imdazolyl, benzofuranyl
groups. 15. The conpounds of formula (1) as clained in claim!]l
wherein the substituenls, when present, are selected from hydroxyl,
oxo, halo, thio, nitro, amno, alkyl, alkoxy, haloalkyl or hal oal koxy
groups. 16. The conpounds of fornmula (1) as clainmed in claim1,

?Qprzés(:ﬁt §3tﬁ g ghgsm%mlaj@éy 25?» é%ﬁ)%lmﬁ%[émgﬁ) ’ﬁrew(i\??‘é&?‘eggnts

hydr ogen, bi OtH- m;(g;r sw tabl e anino acids selected from pyrogl utam c
acid (Pyr), Pro (P) i.s selected fromoptional —
substituted | iHBaf-Adr LH% é‘f‘rﬁ@%lr qole N'e“%x -Meryo-Fefhar-Ar Ciige- N\{‘*e%fr ~E%8ni s
-- COOR2, - CONI A\, &y whe b AN &l cRaghiobpZ1,
Z3 & Z12 may bAeﬂsa#e} Eﬁbg?%%%‘em’@mg?l% gﬂdet’n%e(rf; iﬁnlcsn{%hprgggnts a
natural | § or dimaturally occurring am no acids selected fromAl a(A),

e 3o YA PO OO LG AR RO e 3

(AC30), 1-am openta e oxyI| aC|

-am no-cycl oh@ha]jecar boxyl iC aC| d (ACGC) 15 "4 represents a Val

(V); each of z4 ferent_and | de endeni
represents a ﬁéFm‘FhYWb&HQL{HH\Af&F ﬁ%b”&c%@r@.%%n& Rt ibarver

fromdu(E), @119)(@ Aib; Z5, Zy and Z9 may he sane or different and
i ndependent | y represents a naturally or unnaturally occurring am no
aci d sel@ct ed Ap-oh b IN-(a-Me-2.p4- I(hﬂ)"leMjQ (o I E@up-{ b Pt il (onkde-2Ft | | s
(H), alpha- rre; %)I -2- 20 fluorophenyl al ani ne (-a-Me-2F-Phe-),

al phamet hyl di f1 urophenyl al ani ne (maMe- 2, 6-17-Phe-); Zs
represents a mab-¥-alb-§ICp(o-tteAl 6-lir Ee)-lob Qunrving  tafiPho) - Aibidit-6e Meeifed
from Met, al pi;ﬁ met hyl - Met (aMe-M, Ne, Nnethyl-Ne ((NM)Ne); Z1
& Z13 may be or different and independently represents a
natural l'y or wnat)wahb—y*r@qaum-rmg -2 NGl M)-Ch-SR) B 6 treseh of O£l -
aMe-Pro, Lysine LyS| nc- 25 Biotin (K(Biotin)), K (NXR),

Argini ne (R, 2R gn , Homoarginine (Har), Onithine (On),

On(N®2), Gt by . Lt ol e el [k 6uFaPheteAil-Citef ci-Me-
S RIEE) Ol B ) D e i

al phanmet hyl - 2F-&he f | urophenyl al anine (- a-Me-2,6-F-Phe-); Z14

represents a nat urally L ted
from 2'-ethyl R?D W r@!tb ]Qy Mp“'@ni;j lelﬁ)ﬁ@" %I %bv?ffx @??m{‘ﬁ (e?
30 Bi p(Owe) [aMy:Bi p(OM)], al pha-net hyI 2-fl uor ophenyl al ani ne
(-a-1Vle- 2F- Ph pha- rrethy rop al anine
e o - pieyy BB s baic o SBat i—@%tbufwwea?,ﬁv-w
unnaturally opgygrring amno acid selected from 2-an no-

5- phenyl pent anoi ¢ _acid ( APPA) or 2-am no-2-met hyl - 5- Any IEent anoi
acid (a- Me- AP C)IrAibpE mw@eawauwt»mww P P At ftd e M?

Ai b- V- Ai b- El .1 )R) Har - AK- (a- Me- Phe) ;

Ai b- V- Ai b- El é-HQ 1-lar: AK-(a-Me-Pitc); A

b- V- AQ Bar - ( 0{M&< PN A IEEN] -7 Me-PREhe)- chithV?tMebz,E'Iﬁihdwﬁb@it"(w-Mﬂ"

| F K- (a- Me- Ph
AnebH\Q/\}An o (%m%r (Anab K—(ae?\/e Plie); A

i b- V- A t h- E. Msib=Wh/ab 00k akto-25%- F P (RN -(RD8)-2,6-F-Phe)-A-Cit-(o-Me-2,6-F-
10( AC3QO) - v- Al b-gl Q.- Nl e- HQ Bar - AK- (a- Me-Plic.);

( AC3C) - V- Ai b-"¥81., MI Q Har - (aMe- Pr o) - K- (a- Me- . Phe) :

(AC3Q) - V- Ai b- ,Elbﬂhmb\llh@({bl@iﬁéfrd (W@ﬁm}ql&ﬁ\% 2'8&‘ Ph&)Aib-Cit- (mez 6-
(AC3C) - V- Ai b-EL. 0. 1, MLI9-f ar - Ai b- K-

( AC30) - V-A|b PEP@) Nl e- 11Q Har - . A b- K—(cc- I\/DPhe)

| éSd? CE%E‘QVNA }iji%cf_év{e]@fﬁf% lﬁ]@dﬁvﬁ ﬂ)@cz)@ |«$|m) A-Cit-(c-Me-

(AC5C) - V-(ACBZCI)—I*HH@,, M TQ Har - (aMe- Pr o) - K- (a- Mc- Pho) ;
(AC5C. ) -V-(ACS5C. ) - El Q.- N1le- M Har - (aMe- Pr o) - K- (cc- Me- Phe) ;
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A

i b-V-Aib-ER)-(a-ME, --2,6-F-Plie)- NIeIIQFIar (aMe-rro)-1C (a-Me-ithe
); 5A b- V- A b- EIQ(a Me- 2, 6 F- Phe) - N1e41Q Har - Ai b- K- (a- Me-Pli e);
(AC30O)-V-Aib-E1Q (a-N e-2,6-F-Pbe)-N e-ti()-Har-AK-(a4Me-Phe); (A
C30) - V- Ai b- I\/Q(a Me- 2, 6- F- Phe) - Nl e- HQ Har - (alVi e- Pro) - K- (0z- Me- Phe) ;

AC3C) - V- A| , K- (@a
5 bV (ACSO) - AL aens B R e wf%q%wﬁ AT i o)

i b-V-( C5 ) 13 @I(thye , 6- F- Phe) - Nl e- HQ Har - (ocMe- Pro) K (a Me- Phe) ;
Ale C50) - El% 6FPh%NleK4Har Ai b- K- ( R/\D
(AC50) v (ACSO)\ Wbéa‘%ﬂz\/lezﬂ ol o M*?r@}ﬁrlraPhW& (\ﬁ?fr% HaY ;
(AC5C) V- (ACSG1Q (a- Me- 2, 6- F- Phe) - Nl e- 1 1 Q Har - (aMe- Pro) - K- (a- Me- Pl
ie
(ACSC) V5( ACS5 GhibER)AI bﬁJMQZ\AGQM’ﬁMkMd@{WW TAPHEHAIE-a vire-Phee) -
15(AC5Q) - V

- (AC50) - E|Q(a‘l\‘7é 2, 6- F- Phe) - Nl e- H (Abu( CN)) - Har - AK. - (a- Me- M) ;
(Agg x ﬁ i D- (A C VMR HZE 1) oo Pl Pheh BHEHDOHRE MOK: - B-PVE)- Rheid-(o-Me-2E-

A
|(b ER) - (a- Me- 26¥1-7-Pl i e) - Nl e41Q- 1- | ar - (aMe- Pr o) - K- ( a- Me- Phe) ;

( AC50- V- Ai b- E@T(@E'\ﬁ;\% lﬁnwi;c )W&)N@ﬁk ocfelelzbﬁ K‘P{a@)LM% ;PB% Me-
20(ACSC) V- (A c& 2, 6- F- Phe) -
( AC50) - \MAcsqll 139 Q(a Me- 2, 6- F- Plle) MllQIIar (al\/b Pro) K- (oc-1V

I(gcglcl) ev (Acs & R IO Mo 2 6B Y e M 2 G- A%QFM%:

ib-V - AleIth(u}al\/EZFPhe)NleHQFf ar - AK(aI\/EZFPhe A

Y A M e R i R Ry s A2

( AG5C) - V- Ai b- Eﬁi); (Ct Me- 2F Phe) - Ni e- 11941ar AlC (a- Me- 2F- Phe) (A
C3C) - V-A i b- - 2F-Pbc)- Nl e- 110 | S(&]aIVE- Pr o). - K—éa- \e- 2F Phe) ;
(AC5C) - V2 Alb- é@@thVWbéﬁQﬁﬁﬁ'el)@@:QIéﬁhQ%rU (B &-Nvehed v-prslo-Mgr
b-V - (A C5C) - BRQu- Me- 217- Phe) - Nle- HQ | - | ar - A1C- (a- 1) 40- 2F- Phe)

30Ai b- V- (ACSC) - E1() - (a- Me-21-7-Plie)-N e-HQ Bar - Ox/ Vi e- Pro? K- (a- Me-2
F-Phe); A ib- \((A@A@B@)A:EM)((MML&@M’M)@)MNH@-(@M)ﬂ -2 48elt-Plg)-Aib-Atb-(c-Me-

i b- K- (cx- Me- 2'?21 qﬁ (A G5O -V-(A

C50) - E1Q (a- MEY31EDPhe) - Nl e- HQ- Har - AK- (a- Me- 217-Pl i e) ;

( AC5C) - V- ( AC5Q@)ib-B1-80-WHI-24- R4 Phie Phéyl e IO Ko (- 2 M- Pied - Ki(- @~ Me-22-Phe) ;
(AC5C) - V- (ACS E1Q (a- Me- 2E- Phe) TNl e- HQ- | i ar - Ai b- K- (I x- Me- 21: - Phe) ;
(ACSQ)-% - Al BIE¥ O (x- Me- 2F- Pl i ) - NK- ( c4- Me- 2F- Phe) : (A C50) - V- A

b- E1Q7( xi Me- 21xfs.Rh@)ts-Mch- galni@ifl @ﬁa)(l‘ﬂé\ﬂ@(&’mzKF(-]%K:N%E"—E}[P{&ML26
(AC5C) -V i b-El Qla- Me- 2F-Phe)-N | e-11Q Har- A i b-K-(ci - Me: 2F- Pbc) ; A|
b- V- A i b- E. 1QFp&): Me- 2, 6- F- Phe) - Nl e- 111QHar A-K(13

'_ Zit 'b”{/ (A|4§f1§4 %AZ %}T‘g%bﬁ;lgh GMRREPHE N HOH oM 2 6 F-Phe) AGATs-(che26-

i h-V-Al b- E1Q §ahvle- 2, 6- F- Phe)NIe HQ Har - (aNte Pro) K- (a- Me- 2F- Phe)

(AC30) - A b @1@1“9%”‘3 16 ) e BN R e el B Yl

(A C3C) - V- Alszﬁtlf~P)a¢)(a Me- 2, 6- E- Phe) -Ni e- HQHar (aMe- Pro)4K (a- Me- 2F

II Lhﬁ) ( a( /:/Ecgg)f\ﬁhéf)’mb BIO-(o- fvje QMFJ h%) %?b ﬂb gcx I{/\L 2,6~ b%m 2Adhib- ~(ci-Me-2,6-

Al b- V- (ACsC) - Ej@e{.a- Me- 2, 6- F- Phe) - Nl e- 11Q Har - AK- (a- Me- 2F- Phe) ; - 15A
i b- V-(AC5C) - EIQ(a Me- 2, 6- F- Phe) - NI

e- HQ Har - (aI\/EAFhT“M)AVQ KEif}- (.quu.?gq_? Ii!iw};)\llc, KWQ-(¢t-Me-2,6-1-Phe)-Aib- Alb -(x-Me-2,6-

i b- V(ASCE,SC) shela- Me-2, 6-17-Phe)-N e-1i Q Har- Al b- K- (4-x-W217-Plie)
; (A é) 1()- (aMe261FPhe) Nl e- 110. 41ar- A

1C (a IVE 2 17¢AE)+ VM CHE) e \Me-L ASS Che) BUQH (2 MAR2, 6-TFRIRN) A N-(Bhkle: 20
20( AC5C) - V- (Ag?g)},ﬁl (a-1Vlie-2,6-F-Phe)-Ne-11Q1jar-Ai b-K-0. x- Me-2F
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(A C5C)-V-Ai b-ElQ (a-Me-2, 6-.F-Phe)- Nell(Abu(CN)) Har - A

K- (a- Me- 2F- Phe) ; 25Ai b- V- (ACSC) - EO- (a- Me- 2, 6- 17- PheyN e- HQ Har - A

K- (a- Me- 2F- Phe) ;

A i b-V-(AC6C)-ElQ (u-Me-2,6-F-Plte)-Nie-HQ liar-(aMe-Pro)-K -(a-Me-2
F-Phe); A

iAbi_ I\Fg: S/ '_A‘XG bC) . E@%&(}% w@fwﬁﬁgﬁlr@%%&é@r@g{@ ‘&%HNE)AZ‘EKE%) |

i b-V-A b- El Q£af\hiRy;217- Phe) Ni

e-11Q Il ar-(aMe: Pro) ‘EiES 647- 1t%; 30 ‘ ,

Al b- V- Ai b- El cz“»’(l‘avmh ﬁﬁé\ﬂ'v &F B rife-( M- Teb Fefhopd- pu-Ble276-Pridy)
(AC3C) - V- Al b- Q(/l(:%'\ﬁ\e 17- Phe) - Nl e- HQ Har - AK- (a- Me- 2, 6-.F- Phe) ;
(AC$C)-V—AihE$2) F- Phe) - Nl e- HQ Har - CIl\fe Pr o) - K(aI\/EZGFP
he) ; 5 Atb- V Alb -E1Q-(o-Me-2F-Phe)-Nle-HQ-(c-Me-2,6-F-Phe)-Aib-{«-Me-2,6-F
(AC3c)-V-Aib 2 Phe) - Nl e-HQ-fl ar - Ale(aI\/E26FPhe) A
i b- V- (AC5C) - Eﬁ']%% %ﬂz #)Phe) - N e- HO | ar- A K- (a- Ne- 2, 6- F- Phe) Al
b- V- (AC5C) - El(%ds@; NEA%&I%&MM@}%Q\MHQQ&M@Q%CJ@M@ z(»«'eaM?c 268-1!-P
he); Ai b-V-( A g 171 F-.Plie)-N ['e- HQ Bar- A

i b-K-(a- NE-Z gXe Phé@vzl -Phe);

f’( ACSC) - V- ( ACRQE BL() 24,37 265 B MR Q- e 474 B e 847 L Ehe)
esC) - V- (ACse) -1hil(y-Me2MhaF- Phe) - Nl e- 11Q Har - (aMe. Pro) - K- (u- Me- 2, 647

(AC5C))V ( ACS @ ibB{-Oit-BlQ-far-Mrr 6 B1-Fhe) -NG-HO0-MarZ oAl 1 R- p oNde-3,66%: - Phe
); (AC5C) - V- Al F-.Plie)-N e-HQ Har - Alc(al\/EZGFPhe)
10( AC5C) - V- Ai b ‘*HFBW%V% PheyN e- HQ LI anKaMe- . Pr 0) - K- ( a- Me- 2, 6-
Phe) ; Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2, 6 F-Phe)-Aib-(x-Me-2,6-F-
(AC5C) - V- Ai b- E}'%éé - Me- 2F- Phe) - Nl e- HQ 11. ar - A117- K- (a- Me- 2, 6- F- Phe) ;
Ai b- V- Ai b- ELQ8? ooMsAE-RIEFO- NI e- 14, Q -Har-A-K. (Biotin)-(a-M-2,6-17-

ZhE) A b- V- Ai R b (Bn Y804 oBvE2RPEpn L 6r MHANMG 6 8- IR A G- M2 ﬂl?)
b- V- Ai b- 12. 1QFPha)-ueM2:2-FheRhe) - Nl e- HQ Har - (aMe- Pro) - K- (a- Me- 2, 6- F- Phe

); 1$Ai b- V- A F-P 6+ F- Phe) ;
DS Y A DAELS A2 Gl e M Sl s K2 e
(ACSC) V- Al h- EM(})@)(&%M -2h§; 17- Phe) - Nl e- HQ Bar - (aMe- Pro) - K- (a- Me- 2, 6

. 17-, Pli
(AC30) V- Al b) B RVEALNVBL Y caMe-Fh Bl o) {if le- O Q- Blr 2, 6 SR~ G e e 2, 6 6P pie)
20Ai b- VC(ACSC} ﬁ)[bq{g@rlvpmg 6- F- Phe) - Nl e- 1. 19- Har - AK- (a- Me- 2, 6- F- Phe) ;

A

|7 b- V- g} A)Cse) EAD-VaA itMeH R(cBMe-PhEe) N e 1 IQoHate 414 E 4oe PA ) tckMeax, VB- 2, 6- 1

Ai b- V- (AC5C) - Ms)({g:le2- 5Pk phe) - Nl e- HQ | | ar - Ai b- K- (a- Me- 2, 6- F- Phe) ;

E ﬁCI Q) - V- (AGE R (36- M0 2o S Eo Rl §Lx M 180 iRnmRS 5 AKpL G- AVBs.- 2487 Phe) ;

ese) - V- (ACSC Phdr(@ Nle2Nek-Phék F- Phe) - Nl e- HQ- | | ar - 6xNl e- Pro) - K(a- Me- 2, 6
- F-Phe \

(ACSC) -4 ( ACSHCEITY (Al Sl Blby)- Mle QA Mg 2L PIIENR (M RAS 6-
F- Phe) ; Phe)-(a-Me-2,6-F Phc) ,
(AC5C) - V- Ai b- El (Ha- Me- 2, 6- F- )11_0‘- N e- HQ Har - AK. - (a- Me- 2, 6- F-|_"he);
(A(25C)-V-A Ab-V-Aib- E1O- (u “Me-2,6-F-Phe)-Nle-HQ-(-Me-2,6-F-Phe)-A-(a-Me-2,6-F-

i b- ER) - (a- Me- '%E? F- Ph )( llQ Har - (aMe- Pro) - K- (a- M >2, 6- F- 30The) ;
(A.C5C)-V-Ab F Phe) - Nl e- HQ Bar - Ai b- K- (a- Me- 2, 6- F- Phe) ;
"AL - V Al b- El )Qb(“(zmeE’IQF(uRb(e)”?-cN! ‘@hEINBaNQ A Gitt-2 (Ga-Mee) 25 b Raeyis-2, 64 -

b- El Q ( aNbZl?Plle? Nar- A" ib-C ka- Me-2F-Phe); (A C30)-V-A
b- (’3& -Dep{ ey 2RIEPP1Q 11 ar- A- G t - (a- Me- 2F- Phe) ;

(

V- Al
11
ACSO) V- Al b RGN BRZLEDE) D i FE o o ey M2 1

Phe)-(o-Me-2,6-F-Phe);
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10A i b-V-A

i b-El Q (a- Me-2,6-R-Plie)-1\11le-M-El ar- A- G Nct - Me- 2F- Phe) ; Al

b- V= Ai b- E1Q- (a- Me- 2, 6- F- PheYN | e- 1| Q Har - Ai b- G ka- Me- 2F- Phe) ;

(ACSC) V-Ai | >131Q (a- Me- 2, 61?- Phe) - Nl e- 14Q Har - A. - Gi t - (a- Me42. 17- Phe)
. (AC3(:)-V -A ib-ELQ (a- Me-2, 6- 17- Phe) - N

e- HQBar Al b- y

15V, (ACo - TG TR i CRruenisecp e PR S ey 2

Ai b- V- (AC5C) - EL@h)auie 2, (ﬁh-IFthe) N e-HQ 1. lar-Ai b-C

i 1-(a-Me-213-1The); (A O5(:) -V - (ACBO) - E1Q.( & M- 2, 64- Pbc) - N

| e- HO: Har - A- C A=Y ANEIQ e F-Phe)RigiHQ-(0-Me-2,6-F-Phie)-A-Arg{NO;)-(a-Me-

- (AC5C) - E1Q ( ayMpged, 6- F-Phe)-Nl e-1-1Q- Il ar-A b-Git- (a- | vi e- 2F- Phe) ;
(A C5C)- V- AQ(tx 1 2,6-1:-Phe)-Nle419- 11ar- A-Gi t - (a- Me- 2F- Phe) ;

( AC50) - V3AL1, inbe«\a\H NB-(@;MNbe-217-PRE )il -1 K9 -{cd-de-p i he)- Alim(i\u'{z)a(wbke F-
Phe); 20.Al b%@

b- EI Q) - (a- Me- $110- Nle- HQ Har - A-Gi t - (a- Me- 2, 6- F- Phe);

Ai bVAI bF, i Q_( quaoivey-REABR -0 Pﬂd@ﬂ‘ﬂafe) -Ad-BOQut M- CX-F WVher 2.0 mhe)- (A
C30)-V-. A b-EJ. Qta Mc- 2F-Plie) -

(AC3( 1) - V- Al b-MF & TRENe- 2F- Phe) - NIe HQ Ear - Ai b-Ci t - (a- Me- 2, 6- F- Phe)
ﬁlebZVG( éCgﬁ) EAQ:CAvIRAToRE e Mrerhty. - HbaE=Me Sl6LF-PRe) LA ib-Arg(NO2)-(u

25Ai b- VJ@ACSC)MEIZDPQ!QLI\/E 2F-Phe) - Nl e- 14Q Har-Ai b-Ci t . - ex- Me- 2, 6- F- Pl |

()AC5C) V- (ACS PRI AG I s S Bl IS HRs g e F KR A R 4% 17

Phe) ; Me-2F-Phe);

EQ)CS -V ASRNR b(fjlid\l S, 1B N B B A PR AR N 802 & T P

( AC5C) - V- A| b- B2 Phee- 2F- Phe) - Nl e- HQ Il ar- A- Gi t - (a- Me- 2, 6- F- Phe) ;
AC5

e 4 E‘igﬁwﬁf‘é"ﬁ“éé??’i"?ﬁﬁﬂ?h@% R e ey

1 D- V- Fele) ]"ﬁt) e e- r a- ie

A

i b- V- Al b- ER) - (ACMB):Y-b-61Q-(RRE)-2M-e-PHQ- Wk dfQ-Ai-biec? .6 {FaPIND2b-6 ENPhE) ;

(AC3C)- V- Ai b- E1Qy (6z3 Ve 2, 6- 14- Phe) - N e- 1- 1Q- 1 ar - A- G t- ((X- Me- 2, 6- FT

he) ;

(AC3C) - V- Ai b- AN £ ar-ey- 2812 IPPE) MBS B L Q- Mda, 6 Al T CiAL A koM VB=(2- 1 e-F- Ph

Al
v)(Ac:5c30|51})2(6aI -WBe)2, 6- F- Phe)- Nl e- HQ Har- A-Ci t - (a- Me- 2, 6- F- Phe); A
't?(;/_ Né_AZCgC)ﬁ\'ﬁ}QAﬁa - Mey - RrelZe FRS hibleRy R 6 A i P ib Arg(NOY)-(a-Me-
(ACSC)-V-’(ACSQ)fvv}EfE@)(a Me- 2, 64-PheWe-HQ I lar-A-Ct-(a-Me-2, 64"-Phe);

Eﬁ%g:& (AAng%g‘-@E\g{- téﬁéulﬁbﬁ E; ﬁlﬁ?wl\'gq'ﬁ\(fg@ 958k E‘Pf‘) &‘f«?ug (a-

C5C) - V- Al b- El «{B6Mepl);6- 1- 7- Phe) - Nl e- HQ Har- Ai b-Ci t - (a- M

e- 2, 64- Phe

Ai b- V- - )Eldft‘ai(&/e‘fﬂhrhifﬁéy -0t R fe-T A Ag M- 2SN Bt re(Ngpi (o

i b-V- A h- EL() mMe2z,Mp=13fz3;Phe) - Nl e- ELQ- Bar - A|b A|b (rx IVE 217

(AC3C) - V- Ai b- E1 15 - 2F- Phe) - Nl e- H? - Me- 2F- Phe); (A
C3C)- V-A i b- 16&%/:;\ N Q2o el 6- NrPéIEFNQ iQt(&rM@(?kf’ WM AN Phe) :
A ib-V- (ACSC)M%(;%@(TH e-2F-.Phe)-N le-HQ liar-A ib-(et-M-2E-Phe);
Al b- V- (AC5C) - EIQ 4 -217- Phe) - Nl e- HQ Har - Ai b- Ai b- ( cx7Me- 2F- Phe) -
15( ACW - V- ( ACSE) Y BUQ-HIQ-(N-lele ZR6-PHig - NiceH Q-( 4 Q4#4816-I-Rhe): Aok Apg (@) Mg+ 2F-
Phe): (4 Phe):

o50) - V-CA(1 58 EXE 8 Me- 2F- . Phe) - NI e- 11Q Har - Ai b- . Ai b- (a- Me- 2F- Phe)
. (AC5C) - v Al (e BC)-G-Ady- M@{&MPM): Md}%&ﬂ@@ﬁm&emmmmmmmﬁz)Rhe)

( AC5C) - V- Ai b- El\l-?(ﬁall\fl% 21P- Phe) - Nl e- HQ Har - Ai b- Ai b- (a- Me- 2F4The); A
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C5C) - V- (AC5C) - E1Q (a- Me- 2, 6- F- Phe) N e- HQ Har - A|h Al b-(a-Me-2,6-17- 1
5Phe); (AC50)-V-A

i b- ER) - (a- Me- 2, 6-F-Phe)-N e-HQ Har - A- Ai b- (a- Me- 2, 6- F- Phe) ;

(AC5C) - V- Ai b-RlQ(a-I\/E-Z,G-F-Phe)-NIe-HQHar-.Aib-A
ib-(a-Me-2,6-F-Pho); .Aib-V -Aib-E Q(a-M-2F-Phe)-N

1 2F Py - (0 E0 R SPITUREER RY Erepeiyon

(AC30) - V- Al b- de%éaﬁhmfl% Phe)- N e- 1 1Q 1he) (a -2F- Phe);

(A. C3C) - V- Al b- a- Me- 2F F>h¥5 H8 .

b- (a- Me- 2, 6- 1@1)%@)!)%5} &VE’WZ}—P H’é chl A}b A-( it-(o-Me-2F-Phe); :

b- V- (AC5C) - E H Phe) . -
IThe) ; (Ai > {/_(k\%gﬂéenﬁi(u NFhﬁ?)m!\é‘)?ﬂ L. KB Al &R MR BrkaPhe) - - (¢

Q (a- Me- 2P- PhéhENDEV HQhHAQ-(AiNde - B-PVE-121c T Phied)-C {t e Wbz 9F iha) ;

I:))g.l(’ /_A\C?“C) (;_/ ﬁ/é Q) )E\}%é)alkl?é M)EZIP%Q)%%)I?Q 1-Aib-Cit-{o-Me-2F-Phe):

AC5C) - V- ( AC5 il i 6- F- Ph
EX ; ?ve 2|(: Ph?:b@@kﬁﬂﬂj_\/@_ %Iﬂabzéi’hﬂ j_\hg llrwg/ﬂbx_’vk( vﬁt('a Nig2verne); e) - (
| e- HQ 11f ar - AA(I@NJNB:‘IQI(G((&M%) uP(ng)(Nw{Qpphgyb c it- (u -Me-2F-Phe);

(ACS0)- V- A b L O Wi 2RO s R P 2 M iy Phe) - (2

i b- E1Q {m- Me- E\A@scﬁ \F’J/‘ME‘—) 1@“ M@blar l"'l»ﬁsj(l\ﬁc Mfg K;tﬁ;\ﬁr@@i@&ﬂcﬁml\/ﬁh@
.1The); Aib Phe]) ga 6- F- Phe) - (a- Me- 217-
10Pi | e); Anb E IQ ({x “Me-2F-Phe)- “NloH 3-Aib-A- Ln ~(a-Me-2,6-F-Phe);

(AC0-V-Ai bR Q (Ve i B s kbl R s 2inrPe) -
(AC30) - V- Al b- Q) v -MBia-Z1 @A fe-MRA 2D -P N eNTHRHEE Al -AAT - - M dVR 6 F-Blrelr- Phe) - ((
x- Me2F- Phe); S Ai

b- V- (AC5C) - FI @f(éﬂl\)é Ago-E1@{ohde-RF-BheHe gip-Aib-(db-fli-(g: e _.STHEN a- Me-
2F- Pl - Me- 2, 64
The) - ?glzs e 21 3 %q?ﬁ)]g@ M@@'(M:'P% Ellg@?shb'}‘l @n"d@_r@;@fz cﬁe?@%a

| e- HQ Har - A. - Aib-NAbY; lﬁ}—ﬂﬁ&rﬂb@)(} (ﬂ’i}eﬁ]@k{d-ﬂz%ll&h‘ey( it-(@t-Me-2,6-I-Phe);

() V. (ACSQ- LG (3 M 2.0 1) DR A M 2 Bl ) -1

b-11Q 6- 4- Me- ?r\@a;ﬁ me)belgaJﬂQ ﬁalrﬁmwtl:\@hﬁmﬂlﬁa Eloed Me-Y¥1Mek); 25(A
C5C) - V- A b-ER) - (a- Me- 2, 6-1?-13he) -Nle- FI Q- El ar - A

b ox- Ne- 2, GAT Bl ZEATFSphEOATD-A-Alb-(ocMe 2P
Do A D 10- (3 Ven p RPN E) bl R Ko A b2 B 6o Banfic BRhey - - Me- 2, ©-

FPhe) ;

3%% )I ()a I\/?Ag@%%tge))-wmy -6 dii - AT -Bhe) aNIMRHE AG-B~ A Bh@) ME 2F N R, 6- 1- 1-
11 e

i b- MO (a- M- 2@ BRI eEg e BE-Phe e 2105 Afh- rﬁHé)’ﬂ!t%iMéli “BheXE- Phe) ;

TheyN el 1 Q P VA B By R g 2 ey I HR AT A gy e AT v
Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Aib-Alb-Aib-(-Me-2F-Phe);

25 (AC5C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-11Q-Aib-A-Aib-(c-Me-2F-Phe);
(AC;CFV-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Aib-Alb-Aib-(a-Me-2F-Fhe);
A,ib—V—Aib—lfiIQ—(r.L—Mc—ZF"—]F’he)—N]eJ-‘lQ—AiIJ*AHAibﬂ(cx~M@~2,Gw'FmPht:)i;
.AibuVuAib~EIQ»(cxaMeuﬁFuPl‘m)uN‘leujl*E[QuAib-Aib~Aib~(a-M¢m2,(»w.IIT—Pha};
{ACSCY-V-Aib-EIQ-( (war:w.zF -Phe}-Nle-HQ-Aib-A —'A ib-(o-Me-2,6-F-Phe);

30 (AC.‘:;C)&V*Aib*EIQ-(CPME*2I“W—]}’h(‘-:)*\N]e—'[f[Q“Ai‘l'.l-“AibuAib-((x"MC-B,ﬁmephe);
Aib-V-Aib-E1Q-(0-Me-2,6-I-Phe)-Nle-HQ-Aib-A-Aib-(-Me-2,6-F-Phe);
Aib-V-Aib-EIQ-(a-Me-2,6-E-Phe)-Nle-HQ-Aib-Aib-Aib-(a-Me-2,6-F-Phe);

114



A i b-V-(ACSC) - EIQ(a Me- 217- Phe) - N

l e-11Q 1*- A-(a. - Me-2"6- F- Phe) - (a- Me-2, 6- F-Phe); A

11, - V- (AC5C) - EK) - (a- Me- 2F- Pbe) - Nl e- HQ- 1i ar - Ai b- (a- Me- 2 6- F- Phe) - (a- M
2, 6-F- Phe) (AC5C) - V- (AC5C) - El @ (a- Me- 2F- Phe) - Nl e- HQ- . ' he) - (a- Me-
26FPhe

(18‘?,2@2 g (FAgﬁ@(F P REif e Rne) z | Sl R A AR 62 (‘.ICVE/[LZZ(GI" Faikpe) - (a-

(2 AGC50?: \thél) b- N 05\ 85 2I0-Rh e N = Q- R ol b aniblri B &V Pb iredief a- Me-

( AC50) - V- Ai b- &ibeY (b iBQ A r-Nba-2 (hil- Téltrl-idp.mlthWfMﬂ(?a&W’-hz}Gi-MLF%e) -(cc-
Me2, 6- F-Plie)p 6)15A|bVA|b ECQ (a- Me- 2, 6- F- Phe) - Nl e-

Q kar-A-(a- I\/E}Q’G F- Phe) - (a- Me- 2, 6- F-Phe);

A b- V- Aisb- E1LQA{bav Mab- IItB-(E NRERF - SN QB )A D A -B62, 6 - lc)-&)-Me-2T-

( AC3C) - VAlb L@ (cz-Me-2 6-th

Phe) - NI e- AéocwezaFPne) (a-Nte- 202, 6-F-Phe);

(AC3Q) - V- Al b B (-3~ Me- iaxﬁfcfwﬁtmla%g@ﬂ&lmja)& 0. (V- VB 2P o Rltd-2) - (a-
Me2, 641- Phe);  Ai b- V- (ACSC) - E1P- (a- F- Pht 3) - N12, 6- F- he) (a- Me-
2,6-F-.Phe); HBAi b- V- (ACSC) - El Q (a- Me- 2, 6- F- Phe) - Nl e419- 1- 2, 6T- Phe)
(AC50) - V- (A a Sip . M-
Phe) - Ni e41Q r-'lvig%ngm@ﬁg hze‘)““(em‘* 5% AP D‘M&”l Phe){o-M
(AC5C) -10- ( ACBEYFIELQ (a, Me- 2, 6- F- Phe, ) - N e- 14QBar Ai b- (a- Me- 2, 6- F7Phe

-(a- 30Me- Zb/? R AR O (- Me-2, 6 - Phe)hile HQA 15 A-(-Me-2 e F-Bhe)-(cMes? T

‘(A C50) - V- Al BY BTG G NS M POPREN AN e H T <& e 20el B -t PRt - (a-
Me2, 6- F- Phe) ;Phe):

(ACSC) V- A b- ER) tar-A b-(a-M-2,6-17-Phe
Vo he2, 6 - @ﬁ\jmw NG0B e DA R AP Bl M- -Gr Fanks o N
02) - (a- Me- 2F-fRae); A i b-V-A

i b- E1Q al\/|921’7 Phe)-N e-11QI|iar-Ai b- Alr-ngéNOZ)- a- Me- 2F- Phe) ;

5( AC3( 1§ V- AilB ORI (b NEQA wsMprFilthe)- WioHb-Aab-A- - N 6-F Piwkelopiiephe) |
(A C3(1)-V-A II I\%)a 1Q (a- Me- 2F- Phe) - N | e- HQ Har - A

i b- Ar g( NOR) - ‘2F-Phe); Ai b- V- (AC5C) - ER) - ( cx- Me- 2F- Pbe) N

| e- HQ Har - A -(A( kO N p-1 Q- (MeMR2 D A-Fibad - NIA-HOQ-Aib-Aib-(w-Me-2,6-F-Phe)-(a-Me-

i b- V- (AC5C) - EJFS& - Me- 2F- Phe) - N | e- HQ 4lar-A b-Arg(N

02) - (a- . Me- 2PFBY! ? (A 050) V- (ACsq-El Q (et - Me- 2F- Phe) - N

| e- 11Q Bar - A9 NERE H-az- M~ 2ERRD Y 1e-HO- /\1!)/\(11 -Me-2,6-F-Phe)-(c-Me-2,6-F-

10( AC5C) - V- (ACSC) - ELQ (a- Me- 2F-Phe)-Nie- HQ Il ar- A’ i

b- . Ar gt'Noe) - Fashve- 2F- Plle) (A C50) - V- Ai b- FI Q (-z- Me- 2F- Pbe) - N

| e- HQ Hat - A- Aji. %N@Zhbbﬁ ﬁlFﬁnﬁr}miHQwAibaAib{cxuMc:uiZ,6w17-‘~1-’1‘1e)w(cx~—ch:—2,G-I“«
(AC5C) - V- Ai b-E1Q (ct 2F- Pb

| e- HQ Har - Ai Ithef¥ g( NO2) - (a- Me- 2F Pbe); A b-V-A

o b o b Er R RS SR A A AR e R ¢
02) - (a- Me- ZF}RUE) (A C30) - V-Ab-EIQ(a-Me-2,6-17-Phe)-N

o R SR R DRt gt oo

A| bV(ACS,@)(,}ER)m(aNEZGFPllc) 1511 e-HQ Har-A-.A rg(N .
02)-(0.-Me-2F-Plie) é:u.A C50) - E1 %a- Me- 2, 6- F- Phe) - N
| e- HQ Bar - A i Kr@’@r@@;@’( HLE%G -P-Hhi)-Nle- HQ Aib-A-{c-Me-2,6-F-Ihe)-(e-Me-2,6-

F-Phe);
Alb-V-Aib-E1Q-(o-Me-2,6-F-Phe)-Nle-HQ-Aib-Atb-(«-Me-2,6-F-Phe)-(-Me-2,0-

30 F-Phe),
(AC:C)-V-AIb-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Aib-A-{a-Me-2,6-F-Phe)(u-Me-
2,6-F-I’he)
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Phe); (AC50C)-V-(ACSC)-1W (a- Me-2,6-17-Phe)-Ne-HX-1
r-A-Arg(NQ2) - (a- Me-217- Phe);

(MN -V-(ACSCO)-EIQ (ot -Me-2,6-F-Phe) _Ne-FIQ1. 1lar-A b-A
rg(NOZ)-(cx-Me-ZF- 25Phe); (AC5C)-V-A ib-E1Q (a-Me-2,6-F-Pbe)-N e-H A
g(N02)-(oc Me- 2F-Phe); (A (15(1)-V-Ai

N DA be e RS S N E  She PR AR f\&ﬁ%@ﬁ RS

6- F- Phe) ; 30b-2\s-BBhe);
b- E1Q (a- Me-2 - 1F- Pbe) ;

CAGS VN T b R oM h e T AR (M2 PRl

02) - (a- Me- 2, 6-Ah RR&)b-11(d-fu-Me-2F-Phe)-Nle-H (Alb-Alb-Are(NOz) (a-Mg-28-P)
C30) - V- Al h- E1Q- (a- Ne- 2&“@“L VO O i it 6 Ve ) B e Y S I == TSR

A i b- V- (AC5C) {ER)CK B-Nb-H10- (RH‘d}&ZNPhL} -Nle- HQ Alh A Arg(NOz) (-Me- 2F-Phe);
te-14Q Bar - A- Kol § & (A= -2,6-1.-F . .

bV (S - R S R e e oM B P
(ACSCQ) - V- ( ACSQ)ib-BL Rkt BrMer-Rie= RBE) pHY -8 - bR - A SN - MetiMeneg; 6- FPh

e); (AC5C)- V- (ACSC) - El
_Me- 2. F- Phek NAb-Sa ek 10 o Mar 3 6-Ricktie)- N@w@@hmnmwcm (-Me-2F-Phe);

100,650 V- A 0y M PO W a0 M TR o 2.

b- Ar gl N(R) - ( a{ M=y B-NREN@ ) &x-Me-2,6-F-Phe)-Nle-110)- Azh Aib-Arg(NO2)-(a-Me-2F-
i b-V-Ai b- EQ(eI-NE-Z, 6- P- Phe) - Nl e- HQ Har - A- A r002) - (ce- Me- 2, 6- F- Pbe) ;
A

:l

'GbFV‘Pﬁ'e;J El Q (- vMeids Br. fo-RPRedk- Nt LR A TR A SNy A GONR S -H Big N e- 2,

15( AC3C) - V- Ai BIEERyA Bt Me-Rlc L PRIRMrle- NRBMH@HH&’H@NW)Q(W@-}’;H(IOPW 2, 6-

rlg( NCPE;E) ( a(l\A/I )\,g;{ \ﬁﬂm I@&g&@)ﬂv@g) lglelvgbg\)ﬂéwigﬁg )z)l\g'f hM?fé E- pw,

A- Ar g(N@2) - (afAes3,64ib- 2&5’@@)}\% 2F-Phe)-Nle-HQ- A:b -Aib-Arg(NO)-(ot-Me-2,6-F-
Al b- V- (AC5C) - ElQ(ch Me- 2, 6-F-Phe)-Nle-HQ Il ar- A

i b- Ar g( NOR) - (B¥e- 2, 6- Fe) ;

(AC5C) - Y- ( ACSRls- L& g‘ Rie b £ '?ihlzﬁmre'\ihg_/st?@ I\%(@( e - QUNOR) 68l M

Pile); 25(AC50)-V - (A Q (adde-2, 6- r (NN-(a Me- 2, 6-
F- Phe); ( AC5Ch WY Alib-RPO¢ (- -22.‘; B-MRe PHE) Q4 ASbAG- Hag(Wz)‘\fngI@ZW @hivie- 2

" Phe); (A C5¢)=:V:Al . h- -Me-2, 647-Phe)-N e- 1- 10 Har - A

b Ar g NC2) - (RG-S TGy Lok Mol N R DA B E R G IR N

|l e-1 Q0r 0- A-Ehet - (a- Me- 2F- Phe) A b-V-A

i b- ElQ(aI\/EZF Ph -441e-HQ Orn-Alb-Cit-O Me-2f-P

(AC5C) - V- Al b- (ALY céth M%I%Mqa? ﬁéyﬂlkﬂ) é“lﬁ@()d\w mbd*naﬁ\f“&éﬂ#bﬂﬁé)
(A(25(2) - V-AllsqmﬁQ(at|V|e 2F-Phe)-N e-HQ drn-Ai b-Cit-(a-Me-2F- Phe);
A b- V- Ai b- ER) - (a- Me- 2, 6- 1?- Phe) - N1e419- Or n-. A7G t - (a- Me- 2F- Phe) ;

Ai b- V- Al b-E. M‘é’a\fwb*i‘ 1@ MH Q- The W KX RipMaRIAY A b: G

t-(a- Me- 2F- Phgliv A ib-EIOL-Nie-HQ-Har-AK-(Bip(OMe))-(APPA):;

25 (ACC)-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))-(APPA);
(AC5C)-V-Aib-EIQL-Nle-HQ-Har-AK-(Bip(OMe))-(APPA);
(AC5C)-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))-(APPA);
(ACSC)-V-Aib-EIQL-Nie-HO-Har-A K-(Bip(OMe)-(APPA);

| Aib-V-(AC3C)-EIQLMHQ-Har-AK-(Bip(OMe))-(APPA):;

30 Aib-V~(AC:C)-EIQL-Nle-HQ-Har-AK-(Bip(OMe))-(APPA);
(ACHC)-Vo(ACSCY-BIQLMHOQ-Har-AK-(Bip(OMe))-(APPA);
(ACLCIV-(ACSC)-EIQL-Nle-HO-Har-AK-(Bip(OMe)-(APPA);
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5(A(5C) - V-Ai b- E1Q (a- Me-2, 6-F4' lie)-N e-HQ Om A, G t - (a- MeT2F- Phe) ;
(AC5C)- V -A ib-EK)-(a-Me-2,6-F-Phe)-Ne4 19-On-Ath-C
it-(a-Me-2F-Plie);
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i b-.E 11Q (a- Me- 2F- Phe) - Nl e- HQ- Or n- A|b Ot (a I\/b 2,6-17-Phe);
(ACSC)-V—AibEAg a- Me- 2F- The) - Nl e (a-Ne-2, 6-F Phe); 1
0( AC5C) - V- A i b- ﬁé’ aAECYEL wx@nm@mom (@\’tl’ﬁ@a Me- 2, 6- F- Phe) ;
Ai b- V- Ai b- 131Qx(ct %t_b\@(%Lﬁégtﬁbﬁ%ﬂé\'k@h’@ﬁQB@IMJ)(@\TW‘)Z 6-1- 7- Phe) ;
Aib-V -Ai b-131¢ e)

( AC5C) - V- Ai b- m:@:‘(auwmu@imww@t f@@ll@%)& @GPPA)a- Me- 2, 6- F- Phe) ;
(ACSC) - V-. A | bsisBRAG. ﬂ@r&léﬂﬁzzﬁhgm ?L/?KJ“@[;:?)IUI‘ Cﬁqm@«s (a-Me-2,6-F-.P

he); 15A ib-V -A1b-El
i b- (a- Me52F- PHAL: L))n(AlblIQl MHOQ-Har(NO)-AK-(Bip(OMe)-{ATPA);

(ACSO) -\ A b A0 i R S S AR PR ADL I, 7 o

(ACSC) N Ai b- EXALsCRYMbSHOPMI QNletNaD)- 0K OMA ALY Me- 2F- Phe) ; A

B2 59 RS IR b o 24

1) - (a- Me- 2F- PUih:V-(AC;C)-EIQLMHO-Har(NOy)-AK-(Bip(OMe))-(APPA);
Eﬁgg &A' b- BtV A€ Yot - i SR et fA A8 SoRids- (A B 4ya- Me- 2F- Phe) |
i b- E1Q (a- Me- 24656+ YAAQ= - EXHIBORHAMNC AL AK (Bipl@MED-(APPRRE) : A i h-V

A VCA T bR TR Bl N ek KOS e aPBAECL ey

22\(1 {f) C‘(BC) M\a/ é(nbi;:caé@(?m& ]XEI-@)WHQ}%\II}M[‘N@@ A O BMe))-(APPA);

- -(a- Me- 2, 6:F-Phe):.. (ACGSO) - V-AL . -

13- 2R (a TV ERSRORN TN BRI B AR APBAY) . A b- v

-Aib-E}© (a- Msbﬁf ﬁﬂﬁﬂlgx)mw ﬂarﬁ@)gmm-zﬂlhmnﬁ@% ﬁ(/ﬁ’ﬂ)' e); Ah )
_ e);

|- A b-E1Q (c.-Me<2 6 17-1The)- Nle- HO-Orp- A 1b- A - Me- 2. 6-
(AC50) -V - A ABVA% LIQI “Nie lQ}Em(NOz)AK(Bmtm) (B:p(() o) CATIA):

b- El Me- " :
l3 o CSQC§ aV b %IQVFARJJE&NNMWMQIR(A:& 'R,fh(' J\(&&Hﬁ?ﬁf e);

i b- (a- Me- 2, 6- vﬁﬂlbhfer)\ib b Y--Wle- ic{QbUcEith((law%l GHPIOMAPNPPA);
| e- HQ Orn- A (%Mifﬂ bﬁtﬁglﬁ{hﬁb‘lﬁug@o%ﬁf’m)uo () I\;b @né) 1%vn?(u\/ie)) (APPAY

V- A b-E1Q (a- M e-
Ve) (A0 AlbV- Alb -EIOL-Nle- I{Q Har(NOy)-A-K(- c,o ((CH,)e-CHy)-(Bip(OMe))-(APPA);

S VLo ELak 4 M B Ry en e K Rt Lrsf Y a o/he) - (a- e

5( AC50) - Iv Ai bAll?cYEQ'-\(ba}slmr ~Slfe- PR arM-E(1GO- G Al B )@ineVe) B LA Pe) - (a. -
Me- 2F-Plie),; L0z Y-Ae A48 BF M5 2k 9 P ki Bk Rr AGTA -

b 10 (8 v & VAR o Ao i Oy Sbinna pury;,
10Pbe); (A CBEVNA b INGIBNEURR(Hr VD2 A6 K {-PINe)CHN) s CHa)-(Bip(OMe))-(APPA);
(RS A i b Bt B I MR MR RO 1 o) -

a- Nl e2F- Pbe) ; AIBMEA ib-DEA-Nle- FEQQle(r ah- MHIFG(HM.;}GN@)(B::ﬂDM@}(Ale)b V-, A|
b- E1Q (a-ivie

i Q Orn- Al b- (mfp hfémli)%lg)l NI HR AR E RO Has CHBip(OMe))-

(AC5C) - V- Al b- RIrdA): (a- Me- 2F- Phe) - Nl e- HQ Orn- A- (a- Me- 2, 6-F-Phe)-(a-N e

Z 6- 20l F-Ph C o
by - Mo F Q@Cﬁﬂﬁﬁfzé S I A SN QMBI -KORRA: A
b- L1 Q (38- Me- 248250 -R--ERe ) NE 1 IN b QU@ ar (INA)) -(WONM BB B i M B ) PR/ Me- 2,
GQO': n_P R,GL (25 bfz’)é/ @\@ﬁsjl%i WNP)NFU% B AR G- CH)-(BipOMe))-
(APPA);
(ACSC)-V-(ACC)-BIQL-(NMe)NIe-HQ-Har-A-K (-CO-(CHz)3-CHs)-(Bip(OMe))-
(APPA);



2,6 -F-Pb e); (AC5C)-V-Ai b-E1Q (a-Me-2,6-F-P110-N e-11Q O n-A-(a- Me
2, 6- E- Phe) ; (AC5C) - V-A b-E1. 1Q (a- Me- 2, 6-F-Phe)-N1 e-11Q Orn-A
i b-(a- Me-2, 6-F-Phe)-(a- M- 302, 6-17-The);

Al b- V- Ai b- E1Q (a- Me- 2F- Pl i e) - Nle- HQ Or n- A- Ar g(NO2) - (a- Me- 2F- Phe) ; . A
i - Al b-ElQ(tx Me- 2F-Phe)-N e-FIQ O n-A i b-A rg(N 02) - (oc- Me-

TNV ey ‘@M&;\CM%WW HQ-Ha NGy A MBI OMEYs
(ACSC) - V- Ai b- EA@PHR- Me- 2F- Phe) Nl e-FIQ Orn-A ib-A

;g(ﬁga) O(‘ ﬁ ,IXE Afz\g(!ﬁz?ﬁ)(«‘\{ a%l Ié.}ab @ﬂ{gymtfuﬁﬂ{‘g{%ﬁg\ge) Jg (SMC)}‘.P ?J?&a((NwL))

i b-E1Q (a- Me- QA@pEjPhe) NIe HQOrn A|b Arg(NOZ) (a- Me- 21F Phe) 5

( AC5C) - V- Ai b- Elg(( Q O n-A I\/PS - Me- 21: - Phe
). (ACSQ - V- ATDS 7)15 (A(AC)LIQL (N o)M HQlIdr(NO,g)A(N eK(BJp(DMc))

- (a- Me- 2, 64- Phgp MeHQOanArg(NbZ) (aNEZF Plle); Aib-V-A
i b- ER) - (aI\/EZFPheZ/NIe OrnAArgQ(l] é) 6-12-.P110; lu A
b- V- Ai b- E1( 7) {{&s0eY 44 F:PheN DM M- B hHind Arfg@%z)ﬁ -(RpHIYIeD2, 6- F- P
he PPA
(A)CSC1) V- Alb(ER ia Me- 2F- Phe) - Nl e- 1- 1Q- Om A- Ar g( NQ2) - (a- Me- 2, 6- F- Ph
e); (AC5Q)- VAM b-UHANMQ- N == PipePMEDe- HQ Orn-A

b A

b RLO (o e <%gﬁa%lﬂp&;ﬁ@L&“ﬁ&j&m&m&m (a-Mo-2, 6-F-Phe); A

i b-V - A i b- Bl QACa-Me-ED-EIQEMPHEHak A K1 n-Aih-A

|r E(EPZQ)((()a NNE(ISEQ’)FVE*E?)[N m%@g% (r”g*ﬁ%)?)’(a Me-2, 6-F- Phe); (A
C5C) - V-Al  b- ELEC(E-WeAB- immma)mmmmmm@;

i b- Ar g( NO2

b E10s (o o YRR R FIOBE I Heep K- PBRRIIE 1 ) 208 i b-vea

i b- MO (B Me- 2 A7b-Vite): CNESOLHD-BOAAR- @HOMGR- Me- 2. 17-1) 116); (A
C5CL) - V- Ai b- EL.Q- ( a: Me-2F- Phe) - N1 f.- ( W= 2F- Phe) :

(ACS% 7) - V- . ALB %%%C%E (5{;?\?10 § Wﬁ“ﬂ’@%ﬁ

| D-EL() - (a- Neq2of)R-Phe)o IR G Bl k- (e )E- 212- 113¢); AL - V- A
'zg(ECSD%(?, Xe(fgc R EN S XS o M S il 213 Phe):

i b- E1Q (a- . MeeAr &9 Road)y-iine s Gl 8- @ibcMe)ye- 2F- . Phe) ;

AC5C b CI t- Me- 2F- Phe) ;
ST TN Nd»(céfgwe\@waé)lwé AR T YA P Sy B
(b ELO (o e 2 Ohe g Sk eClplovly 2.6 & bhe) |

M e-2E- P G t-(alMe- 2, 6-12- Ph
30(AC5C) V- AnB?EV%“Paﬁ% le- 1ﬁ|£\é3~n(r§ﬁ%% @jlt)@z/k)), (2 RE

'engA(ljot ;V' e- K:tﬁvaPhq})r Jvﬁ'l%hra\/oﬁ)?/\ﬁl&% ()@n)l\(%p%mﬁ/n})? 1The) - N1
b-E1()-(a-N eﬁ\é’ﬁf‘ﬂhl gt="14 b= lNJélﬂFft@zb’\thd;}!()tll)) (P@(@Mﬁé)a Me- 2, 6- F- Phe) ;
Eﬁ&scsz)s V- A'Rgﬁléqd{_% 1"{6&/54 g‘)}ldrahﬁ le\i‘i) (ﬁ;;?(l)géf e b6 17-. Phe);
it-(ct-Me-2, 6A¢1%))11QI “Nle-HO-Har-A- K(Bmtm) (BiplOMe)):

Al b- V- Ai b- E1 ); Aib-V-A
13, 10- (a- M- 551 Bha) O QPR B P B CA TR RN
( AC5Q- V- Ai b- EAIQ-Y avibd’ IQF-thé)QNar(éKM@d -COACRLb-QHEn-(MpQFcPhe) ;
(ACSC) V- Ai b- — Phe) i Nibrf a-VeT2FE- Rhe) &: b~ Vi A.
1910 (a. wo-2"e B BIS TR S PR T R gt
30 Aib-V-AIb-EIQL-Nle-HQ-Har-A-K(-CO-(CHz)e-CHy)-(Bip(OMe));
Aib-V-Aib-EIQLMHQ-Har(NO2)-A-K(-CO-(CHz)e-CHs)-(Bip(OMe));
Aib-V-Aib-EIQL-Nle-HQ-Har(NO)-A-K(-CO-(CHy)g-Ci)-(Bip(OMe));
Aib-V-Aib-EIQLMHQ-Har-A-K(-CO-(CHy)s-CHa)-(Bip(OMe));
Aib-V-Aib-EIQL-Nle-HQ-Har-A-K (-CO-(CHz)s-CHa)-(Bip(OMe));
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Ai b-V-A b-LIQ(c,x-Me-2,6-F-Phe)-Nie-HQCit-Ai b-A

b- (cx- Me- 217. - Phe): (A C5C) - V- Ai b- E1Q- ( a- Me- 2,6-F-Phe)-N e- HQ G
t-A-Al b-ex-Me-2F-Ph e): 10(A. C5C)-V

- Al b- E1Q (a- Me- 2, 647- Phe) - Ni h- (a- Me- 2E- Phe); A b- V- A
h-.11.()-(a-Me72F-Phe)-Nie-HQ Cit-A -Ai 1)-(a-Me-2,6-F Phe): A

ARt Rt R AT TR

G5Q, V- A T I ExR(erthae Ll)YFRﬁeNTd\#IQ i O ORI SUL VYOV
ih-V-Ai h-EI Q 2 ’6- E- Ph & é
- A b- (a- Me- 2, aAr:s@thf A«)TBLW'%H*E@@(??)% NEXUHREMHE) - N e- HO C
t-Aib-A b- - Phe) - N
e- HQ;O 1) - Eg (% @6(5( E{n)e piQL ﬁk’eﬁ@mrm@b\ -Eﬂ(afwﬁ}e i I?’%]e) NI
e- HQ Cb- Alb- (a- M, - - 2, 6- 12- Phe) A| b-V -Ai b-ELQ (a- M e- 2F

s L SRR Moina o R chRc By RIe) aRMcy v A |
Phe); (AC5C) - \AilkV- mtﬁnmlr@élwwlﬁim Hae)\- lN q@49@2)8@113)_(131;)(c§mg))

I(A?:ZSSXV:AnNE bzéﬁéé(a)P T/%eb%l@ :Xﬁ“’f‘wbbqaﬁ\ BEGERR; B”i‘”}“ k- 212-

25 Aib-V - Al memwwwammmmumlimmng&me@(zlp&ﬁiﬁr{é%)p(@b(lbwé 2F-

B | - 2.6 F- ,

" h- (e; Ml 2, o B 5“%1%\1(’@9%\ ’?Arga\m Apl SRk

ig((a )Ac?g) N;/: NzgknE%%ﬂwmh Bmﬁnﬂgzi-mi@gmg{l@ﬁ@@rﬂgrﬂa)ﬁwﬂmbzf E

b-E1 Q ( (x- M- éf—‘cFﬁ’e';( %"%PQ@E%X’*‘?‘E‘ @MB) (*ﬂfyé@%%"f‘ Ne-HoOCit-A
1) 4% (1 aol\/b(z \Q}?gﬂ-ﬁl‘@mé%QW}anﬁﬂfﬂiPh@ALg I‘(](AQE(B);}(M))P(API"‘A)(a_ oo 6.

17- 13be) : (ACSC k)&c‘sbﬁ“)l%%?i“g?@i(‘) AE%‘(‘% @E"(éﬁgﬁ) %‘1 Y110 Cit-A i
bb(<\’:1/ AINE?) ?Eggl(hl?l;(ﬁ/ybﬁf x(lbhzh 1M1Q§&ﬁ:riz'\-n?tn.e%lrm -(Bip(OMe))- (APPA) Phe): A

i - -(a.- Me- -Pl e

V. ALb. E10) msqwe«rz 0P R O At DA NP T By (1 x

Phe) -N) ¢- 11, C 6 APPA
Phe) - N) c- 11. 9‘)'?’ e ﬁ%rmmémmmg(mm%( Me))-(APPA):

(AC5C) - V- Ai b- mhﬁi (%MJZQQB wmé»)[ﬁmweﬂmw@r(&wm«@b@mm 6- F- Phe) - (
?g ?’ENé; '(:apfl\‘/g)(%ﬂ Fj R (;(mé) ERyRRE NeA 25 RIS) NplevBR(EPPAR. - A
(ACHC)-V-(ATC-EIQL-Nle-HO-Har-A-Arg(NO2)-(Bip(OMe))-(APPA);
(ACSC)-VAACC)-EIOLMHO-Har-A-Arg(NO)-(Bip(OMe))-(APPA);
(ACSC)-VAAC;CO)-EIQL-Nle-HQ-Har-A- Arg(NOp)-(Bip{OMe))-(APPA);
Aib-V-Aib-FIOQ-{0-Me-2,6-F-Phe)-Nie-HQ-Har-A-Arg(NO,)-(Bip(OMe))-
{(APPA);

25 (ACKC)-V-Aib-EIQ-(a-Mc-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO2)-(Bip(OMe))-
(APPAY,
(ACsC)-V-Aib-EIO-(ca-Me-2,6-F.Phe)-Nle-HQ-Har-A-Arg{NOy)-(Bip(OMe))-
(APPA);
ATb-V-(ACC)IEIQ-(6-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NOy)-(Bip(OMe))-

30 (APPA);
(AC3O)-VAACOREIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-A-Arg(NO;)-{Bip(OMe))-
(APPA);
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20A V-. Ai b-.131Q (a- Me-2F-Phe)-N e- HQ Ci t - Ai b- Ar g( NOO- (o Me- 2F- Phe) ;
(ACSC)-VAbIlk) (rx-Me-217-Plie)-N 1 e.-HQ Ci :

t-A Arg(NQ2) - (a- Me-2F-Ph e);

| b-HQ Ca. -M (3-2le-1-1Q Cit - Ai b- Arg( NQ2) - (al\/EZF Phe) AleA

b- E1Q (a- Me-2,6-17-Phe)-Ne-HQ C it-A-A rg(N) - - 2. . Phe); A

b E10 (o vor SRbCRIRETER R ﬁ%&qfﬂwm@ww @auwﬂz@m&w

EAESEZQ)(V_AV APPA) HQ Gi t - Ai b- Ar g(
- E a- |1 e
bV A iD b BRI M A My ) T 6 ARG O oM (A PP,

02 -2 ,
-(2;1 Mo 2 17 P%E’@lﬁ)’“b%%a L ](E'Ng@#l et -/R/efz“é“f’é)-%‘.“”éﬁ’é”%‘? -

(AC5C) - \5 A b- EABPAX C- i Vi c- 2F- Phe) - N

b LG (o v, SRCE A B eR 2 n g o SR AR BBl oMas

A

a
A|b-VA|b E1( IAémjVE 2, 6 17 Phe) NIe HQClt AArg(NOZ) (a tvie-2,6.-F
-Phe); .Aib-V-A b-E1Q he) i N e Ho-
b- Ar g( NC2) - (a %vzwg‘gc, Jméc)x M\e~2l~~.l-’ht-:)- lc-:—I--«IQ-l-“Ear-- a0 (BipOMe))-
(AC5C) - V- Ai b- ?1%1()& Me- 2, 6- F- Phe) - Nl e- 11Q Gi t -A- Ar g(NO2) - (a- Me Phe) ;
(ACSC) - V- Ai b-1110-(a- Me- 2, 6- F-Phe) -N | e- HG - C i t - A

b- Ar g( NOR) - ( O{A MV -PA6:C)-E Bhig) Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO)-(Bip(OMe))-
5Ai b- V- Ai b- EQ: (@Mﬁ}ézlz Pbe)-N e-HQ (HoCit)-A-Cit-0.-Me-2E-Plie);

Al b- V- Ai b- E1Q 2F- Phe) - Nl e- HQ 040( 2. 10- Ai b- Gi t - (a. - 1\ 40- 2F- Phe) ;
(AC5C) - V- A i b{ATQ (A MEQFEIPhE) McNIFeRHIRN(FHOD aitA A e (NOB-ARPEONRER) ;
(ACSC) - V- Al b- M3 ac Me- 2F-PhO- N e- . 1- 1Q (Fl oG t) - Al b- O t - (a- Me- 2E- Phe)

Al b- V- Al b- ELQa(iavMeib 2110 GEVRSE P ENLLSO (ARG - g(R0F-fx- (- MBF 3hé)- Phe)

10Ai b- VL3A b- ER)ERAXK- Me- 2, 6- F- Phe) - Nl e- HQ 01Toei t.)- Ai b-Gi t - (u- Me- 2F- P

he . q ¥

(A)CSC) _V- Ai b- %\,d((:ﬁ“%b B N 2 s R N B s S A OB NS e 21 7-
Phe) ; he)-(APP . o

(éﬁg)(: ) V-A b(A(E J(?\( ’?\:IMa 1(} ’(rgaS I\/ﬁ, Ei)—l_’lll\sljl)}?\l—lm@&%&g/{rg&@'ﬁ)—?&%ééka}'MB' 2F
ALD-V- Al b- ELQPkQMEPRE: Phe) - N o- HQ MOCLO- A- G ¢ (OL- M- 2, 6- 1: - Phe)

1 5(ACHY V- ARG R S A el g s R T 8% 6

Phe) ; . e (APP%

(AC50) - V- Ai b- E1 F- Phe) - Nl e- F1 Q 010G o- Ai b- i t 2, 6-F-Th

e) Ai b-V- A(%%Ei@ (%1(/1% !QQG(HFMPHe‘HNEL)eN L*@)ﬂﬁum@fﬂ(N§>a)Wb25f“
-(a- Me-2, 6-

A b- - A b EQ'I(;h :@"2’,‘6- F-Phe) - Nl e-. 119- 010CLO- Ai b-Gi t - (ct - Me- 2, 6-17- P

he)( (A C5C) - MACD-VEIAT LBV 0@y 16-25- PREY)- e ¢ GiBIaf- PO Srg(NOY - (8- 1ge-2,6-F-

it-(x-Me-2,6-F-Phe):

20( AC5 )-V-Ai‘gl-%@%{»- Me- 2, 6- F- Phe) - Nl e- HQ- 0- 1. 0( 710- Ai b-Gi t - (a- Me- 2

, 6-F- Phe);  Ajb-V-Aib-BIQ-(t-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO,)-(t-Me-2,6-F-Phe)-

Ai b- V- Ai b- EL1()-(a- V- 2E- Pbe) - Nl e- 11Q (110G t) - A- Al b- ((cx- Me- 2F- Phe) ;

Ai b- V- Al b- ELG &) Me- 2F- Phe) - Nl e- HQ(HoClo Ai b- Ai b- (0i - Me- 2. 17-. 13he)

, (AC5(2)-V- 'ch %Q\ﬁﬁrk%n%ﬁz[ ﬂﬁ)’né}“\ qutAlgﬁvﬂ&tm(mm }ZFhBhE)

2%( AC)SC) V- Al(APM) Phe) || QUI 0Ci b- Al b- (a- Me- 217
| e P
A b A'b BTG B R B A B PR RN AR BT AHE TR b

): (APPA);
( AC5C) - V- Ai b- E19- (a- Me- 2, 6- F- Phe) - Nl e- HC) - ( 11000- . A- Ai b- 0. - Me- 2F- Phe)
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15A i b-V-A i h-El Q OA- Me- 2, 6-1?-Phe)-N | e- HQ (HoGit) - A - (a- Me- 2, 6- F- Ph
e)-(a-Me- 2F-Phe); Aib-V-.A b-E1Q (a-Me-2,6-1F he)-Nel:I1Q CHOC
i b-ex-Me-2, 6-F-Phe)-(a-Me- 2P-Phe); o
(ACSC) - V- Ai b-El () - (a- Me- 2, 6- P-Pbe) - Nl e- HQ (1 0C10- A- (a- Me- 2, 6
Phe) - (a- 20Me- 2F- Phe)
§A§:§ﬁ% \Z/FA'FEG)K%(/%E'\T/E(‘) gﬁg PRYISE SI\H'c:Q}i%blcf'xrAArf‘b\R)gS 2o 26 Q. Phe
b- RLQ (a- Me- 2F¢ABivey): Nl e- 11Q (HoCi t ) - A—(rx Me- 2, 6- . F- Phe) (a Me- 2, 6-
F- Phe); 25A ib-V-Alb- x- Me- 2F-Phe) - N | e- HQ 0- 10C i t) - A
i b- ((X- Me- 2, 6- @\(phé\f@a&wgf 1Q-(g=Nfe-Bhfie)-Nle- TO-Fiar-A-Ara{NOs Y (o-Me-2,6-F-
(ACSC) - V- Al b- El@ 4BpNe- 2F- Phe) - N
le-1-.1Q (HoGi t) X a- Ne- 2, 6- F- Phe) - (a- Me2, 6- F- Phe) ;
(ACSC) - VA b- mt-«pa«w@mmmmwwwm@mw(aa%n@we»mxﬁﬁe)z B 3
OMe- 2, 6FPh§[)l) V -A ib-ElQ(a-M-2,6-F Phe)-N ‘e-1-1Q (Hoe
it)-A (ct-M E’l(—"‘jﬁhk’ﬁ (a-Me2, 6-F-Phe): A
b- \2/- élb EgQ)(aAMEVQMMJFDRhQ\)kNG@ -PER)(MHE-O1D-Tihr- AQ&:@(M)M&M@%FIHE&D@) (a-
Me F- Pbe
(ACSC) - 17- Al b-BFBAdt x- Me- 2, 6- F- Phe) - Nl e- ELQ al 0Gi t) - A. - ex- Me- 2, 6- F- Ph
e)-(a, Me-2, 6-facRoeliAib-B [Q a-Me-2.6-F mm) “Nie-H( HirAArE(NOg) (awMe 2F-Phe)-
5( ACSC) - V- Al b- E 2- (a- Me- 2, 6- F- Phe) - N e- HQ- 00-Ai b-(a-Ne-2,6-1-7
- Phe) - (49 Me- 2Ad ’Fl)QPhe
Ai b- V- . Ai b- E1 2y Phe
bl VA LWF A N ARG ‘@5?” O )
(A C5C)-V i b- ERPPAX- Me- 2F- Phe) -NoGit)-. A -Arg - aI\/EZF Plie);

) AC;CMEIQ(e 6-F-Phe)-NlerHOQ-Har-X-Arg(NC lhb)
10(ACSQ) -V. A b 1.0 B My 2F s M Qi I LR BB A
i b- El Oc(a- Me- aAﬁi‘iA‘EjPhe) Nl e- HQ al oG t) - A- Arg(NQ2) - (a- Me- 2F- Phe) ; Al b-
V- Al b- E1Q
e-2, 6-Fd th(e) NA&HY (Mo -BI M- 6 (e HrBensp p@y ) -(o-Me-2F-
15( ACGBO) - V- Ai l?q'é)l@ )Ma 2,6-17-Pfie)-N e-HQ (FloCit)-A-A
g(NC2) - 0, - Me- 2F- Phe): (ACSC)-V - A
i b-E1Q-(rt- W{AC%EVRMC NEE-Fi- Q- HO G- Phed-N i HA- GG o N o) et 2E-
The); A'ib-V-A PRA):
i b-. E1Q (a- Me IR BHEYN e- 110 (HoGi t) - A- Ar g(NOR) - (a- Me- 2, 6- 1F- 11110) ;
20i b- E1Q ( a- Nhi&\QAlﬁval(b-e&*l\N: DIePHIQN 2 HIDIH)-AAM (MO G NTRp 2 PhiE - 2, 64 -
e); (A C50)-V- b{Q (a- Me- 2F- Phe) - Nl e- 1. 40: ( FoC
it)- A—A?%(Noz)m% kMe- 2, 6- FPhe); (ACSC) -V
- Ai b-E1Q (a- M?A? (—thﬂ«ﬂa-’m IgNLﬁMUz@mM Sife. n?rrm%ﬁhga\zmz?hﬂmﬂ Phe)-
i b- V- Ai b- EQ ( a- Ne- he)-N e- HQ (1. 10Ci t) - A = Ar g( NO2) 44- Me- 2, 6- F
Phe); A ib- V-AAPBA\Elert Me-
" 6- F- Phe) - Nle | t Ar 0f
o0 v A)l 1 E£}é}@(§) f(/e/{%z % f(‘ gvl 29(&'}!9?)1411%}?' lar%\ S divo,RPielic-B06b1Y).
it)-A Arg( NO2YAFPBA);Me-2,64: - Pile);

25 (ACSC)-V-Aib-EIQ-(c-Me-2F-Phie)-Nle-HO-HaarsAib=Arg(NOo)-(a-Me-2F-Phe)-
(APPA);
Aib-V-{AC;C)-EIO-(a-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO2)-(ct-Me-2F-Phe)-
(APPA);
(ACHC)-V-(ACC)-EIO-(cr-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NOs)-(or-Me-2F-Phe)-

30 (APPA): |
(ACSC)-V-(AC3C)-E1Q-(ce-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NOg)-(oi-Me-2F-Phe)-
(APPA):;

Aib-V-Aib-EIQL-Nle-HQ-Har-AR-(Bip(OMe)-(APPA);
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(AC5C) - V- Ai b- M2 (a- Me- 2, 6-

he) - Nl e-11Q 0- 10( 110- Ai h- Arg(NO2) - (a- Me- 2, 6- F-Phe);- Al b-V-A

b-131Q (a- Me- 2F- Phe) - Nl e- 11Q (a- Me- 2, 6- 17- Phe) - A- C i ka- Me- 21T- Phe); A
i b-V-A ib-61Q4a- Me- 212 Phe) - Nl e4- 1Q (a- Me- 2, 6- F- Phe) - A :
h-Cit-(rx-M-2F 5Phe)

(3550 Al gt Bty o s

b- E1Q 0, - Me- 2mmheyumwt(aqma-ﬁ c&-(mp{mm)-(mm@ t - { a- Me- 2PPhe) ;
10Al b-

VA BBl Q (& NESZ6Y AR IR H A BB PO P0G ¢ - (a- Me- 27~ Ph

e ); Ai b- V- Aib-V-Aib-EIQL-Nle-HO-Har-A-Aib-(Bip(OMe))-(APPA);

(A(1:5QC§'§VNZ if\ga:)%@he%ﬁ%ﬁé\ﬁg%@fhﬁréb OhT BRE) ArRafl t - (a- Me- 2FPhe)

’Q(a Me- 2, 6- F-ARR&) A 1GICH- K= DOe 24 APS@ML,MI Phb} (}31 (DML)) (APP/’Fxs)
(AC5C) - V- APhe) - Nl e- 1%%ex Me- 2, 647- 13110- Al - a- - he); A

i h- V- Ai ty- El Q{4&seV Pwéymwém-@a(é(W@E@-Ibl’lnad}hmﬂmm((f\é’l’Aﬂze 2, 6-

FPhe) : 20A Me- 2F- Phe) - N

e 10- (o we- 15 VA BRIl RPN ER A0l 2E TR | A

i hat) . - (a- Me- QA@KQ)VNIWMQELI{I@JK&“%AE BB ip((PMe)(APBAGI t - (a- Me-
252, 6- F Ph L bx ELQ ((ac VB 2,6~ Fo.Phe) ~ N1 .e: HQl 8 \B- 2, 6- F

- Phe) - NES): ‘;"\ﬁe?@g%%'&%%ﬁi"éi‘\ﬁ%'Fg'ﬁgéi%‘w‘%{’g‘!‘bg@,’%@f Phe)-N e

Q (a- Me-2, 6- F(Aaﬁ&))-\AiAlﬂ%Bi(t)_]‘:NeJMl—HarZAﬁr—(:it—(ﬁ!?Sip(C)Me)l}—(RhM)_;

‘Z’O'Gh;:l?l;ﬁg (a- bl &~ RSyt RO NG IR s B e o £y O U - (a- M-
(ACSC) - V- Al b- Eﬂ@(()a# N@b El(@l  FHRPE) FIN- &b IAR (i (YRR, B FAFhe) - A b-Gi t - (a

- Me2, 6- F- Phe) ;
b- ELC) - (a- Me- Q'W @H&‘%@‘Lﬂ@(‘&lrmhﬂﬁﬁ%ﬁ Db UBRQEEDEALPAL) . 5A |

?4\/[3 o :sE: g) Npg;%_\ﬂﬁ_llgpt_i)l Nid. fmlﬂlm@h((a =NB2%-F-Phe)-(Bip(OMe))-(APPAY;

(A C50) - V-. A|bi‘RV@lb—F(I@Lh?&lLZMfﬁheWNH@WQI‘@.Qéi\L’ho)e 2.6-17-Phe)-A-A i b
- 0- X- M- 2FPhe)s -y A ib-EIOL-Nle-HO-Orn 5p
(AC50) - V- Al b-@i%“?f}ﬁ“ BRSSP R S PROVI-GTEME phe) - i b- A b- (a-

Me- 1. 02 F- PhAB)Y-Adp- IijC)V NIAHQ-Orm-A-Cit-(Bip{OMe))-(APPA),

| b-E R)-(a- 'VEQ}?G ‘&Q) eh((g @EH?Q%@“M “Gr-Grip RIS Abrfpy P- (ex- Me-217-

Ph e): Al b
Phe) - NI26- FI C)A(bavwb@lgmﬂlﬁ-rm)m-m BiAp(CMdYRLERYE) ;

e L

217-. Phe); Aib-V-Ab-FOV-Me-HQ-Orm-A-(a-Me-2,6-F- Phn,) -(Bip(OMe))- (APPA)
b-1E1().. = (- Yt ath heh HQ! Hl%—l({() o /%(g 1\/'11 2,6 PhAL) (Blp((gl\/lb)) AT
Aib-V-Aib-EIQL-Nle-HQ-Orn- Aib-R-(Bip(OMe))}-(APPA);

25 (ACC)-V-Aib-EIQL-Nle-HO-Orn-Aib-R-(Bip(OMe))-(APPA):
Aib-V-Aib-EIQL-Nle-H-Orn-Aib-Cit-(Bip(OMe))-(APPA):;
(ACSC)-V-Aib-BIOL-Nle-HO-Om-Aib-Cit-(Bip(OMe)-(APPA);
Aib-V-Ab-EIQOL-Nie-FQ-Om-Aib-Aib-(Bip(OMe))-(APPA);
(ACsC)-V-Aib-EIQL-Nle-HQ-Orn-Aib-Aib-(Bip(OMe))-(APPA);

30 Aib-V-Aib-EIQL-Nle-HO-Orn-Aib-{o-Me-2,6-F-Phe)-(Bip(OMe))-(APPA);
(ACsC)R-V-Ab-EIQL-Nle-HQ-Orn-Aib-(-Me-2,0-1-Phe)-(Bip(OMe))-(APPA);
Aib-V-Aib-EIQOL-Nle-HQ-Cit-AR-(Bip(OMe)-(APPA);
(ACSC)-V-Aib-EIQL-Nle-HQ-Cit-AR-(Bip(OMe))-(APPA):
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20Ph €); A ib-V-A

i b- ER) - (a- Me- 2F- Pbe) - Nl e- HQ ( a- Me- 2, 6- F- Phe) - Al b- Al b- (a-M

e-2, 6-FPbc); (ACSC)-V-A i b-EFQ (a- Me- 2F-Phe)- Nl e-. 171(1) - (a- Me- 2, 6- f
-Pbe)-A—Aib (a- Me-2, 6- P-Phe);

25( AC5C) - V- Ai b- EK) - (a- Me- 2F- Phe) - Nl e- HQ- (a- W 2, 6- F- Phe) - Ai b-. A i h- (ct
Me- 2, 6- F- Pbe); Vg(ﬁ , "

i b- 1 k) . - (a- NIRZAR- BB NR-G A S ORBEMEEABHAY - A- Al b- (a- Me- 2, 6-
FbPhe) Al b- AB(bY HiQIIQL Ms 2(BCR-Lha)(BIOMBORAING) ; (ACSO) - V- A

i b- E10- (a- Me-

t he) - N|(e (a{\}%é’lé I EIRIpNL HR- G- R- (PR @Yy Bhe) ;. (Acs(1) -V
-Ai - b-El cka N@Aeﬁ@yvm&m@mm@m@cﬂm M- @iPCIMBReA PA);

i b-Ai b-(a-N e2, 6-17-Phe); Al

i b- ELQ (& Me- ZRRBI-ARYE. léNi‘f}Ji@F((‘é:Al\@ Me 8.6 -BRe) B MBI TEIE- Pl i e) -

o (o b SO e O Ol A M § TRl R OMPHATPA)
Phe) (a Me- 212L1PWe,)\bu(gl -Nle- HQ(:t “ATh-R- (l?np(OMe,)) {APPAY;

2 b, he) - A- (a- Me- 2,
ey (o ne eyt rtar e AR Al QAN Y (3820 0
15-(a-|ve 2, 6 Bedb- WAMI(I&}INHMHQRPIB)Mh Dit-(BiptO MBHOQAPRANE- 2, 6- F- Ehs/) AN 1

Ai
o Ere (e s TAEORE it Gty FrPe i b N BN SR V2L 2 sun,

The) - (a- NE ZFARhQ')AllaJJ’ﬁl@‘!\QHG)HM (At- laﬂEl@b—(mp(t\m&Q) exIrBhe) - N

e- HQ (a-Me-2, 6, F- BN 06t 87 M 1Bl bR 198 i Gy RBp ATe) 5

(15C) - V- A

i b-ElQ (a- Me- %:tﬁVFABhalﬁ!\N%-l*r@cd@A%ﬁ@M@ﬁ F’Jm),ym BohaoMVea B, FAA
c)-(a-Me-2F-Pbe); A

b- E1Q (a- Me- ZFA‘F%Q)V*PQI 1@3“1 H@MLN(éf p-/gb-f e oA -PRrea(R(OMe HEABBA); -
20( a- Mer2, 6- F- N el

I\/E(g 6- F- Pbc)Aﬁlb g) "ﬁl&%‘)lbﬂg @{%ﬁ”& %}X%lxéﬂ‘g%}%’%ﬁ%“ CgC) ({/-(C
i b- El O (cx- . wefxczsxtmz il FIG. %@) tq (HoI0B0) 2 6 (RpEIVIE) AAPPA);

250 . N R s ROl £y 1) - (o1

6- F- Phe) - NIl e- qug(u)w N@laﬂ(6[—-HillPhIé}GM“(la»{%mZBB}(@Wb))d)/\i’(f’ar),l\/b 2, 64-Plie)

, ATD-V-Al bAglg /&%‘éﬁ?ﬁ%ﬁh 1G-Sk G- Appafne) - A

30Pb -
(Ac5(é)1)z(o\a/-A| bEABTRY-AIBVELEL B BCPRR)CINASA LGS OM)-AL &) F- Pbe) - A- ( a-
Me- 2, 6- FPb
(Ac5, V- A b Y BT VbRt e o2 G B BN AP - ne-

2 6 Ph e h‘ @ ] I. 6] o) 'y
oW (a e 2&’&”@3%’3?. FIERhe HOLGROR AddnEII bt MoBONERAPPA)

56 F Pho) A1 i MO O MDA PR ) b GBSO ROAPRAN - 2F- Phe) - N
e- HQ (a- Me- 2, B b PR AR RS NNR (BT -Aib-R-(Bip(OMe))-(APPA);

25 Aib-V-Aib-EIQL-Nle-HQ-(HoCit)-Aib-Cit-(Bip(OMe))-(APPA);
(AC5C)-V-Aib-EIQL-Nle-HO-(HoCit)-Aib-Cit-(Bip(OMe))-(APPA);
Aib-V-Aib-EIQL-Nle-HO-(HoCit)-Aib-Aib-(Bip(OMe))-(APPA);
(ACSC)-V-Aib-EIOL-Nle-HQ-(HoCit)-Aib-Aib-(Bip(OMe))-(APPA);
Aib-V-Aib-EIQL-Nle-HO-(HoCit)-Aib-(c-Me-2,6-F-Phe)-(Bip(OMe))-(APPA);

0 (ACC)-V-Aib-EIQL-Nie-HO-(HoCit)-Aib-(o-Me-2,6-F-Phe)-(Bip(OMe))-
(APPA);

Aib-Y -Aib-BIOL-Nle-H0O-(0-Me-2,6-F-Phe)-AR-(Bip{OMe))-(APPA);
(ACSC)-V-Aib-EIQL-Nle-HQ-(0r-Me-2,6-F-Phe)-AR-(Bip(OMe))-(APPA);
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Me- 2F- Pbc); (AC5C)-V-A

i b-E1Q (a- Nt e- 2F- Phe) - Nl e- HQ- (cc- Me- 2, 6- 1- 7- Phe) - A b-. Arg(b102) - ( a-
10M e-2F-Pbe); Ai b-V-Ai b-EL()-(a-Me-2,649-Ph
e)-Ne-fic)-(a-Me-2,6-17-Pbe)-A A rg(11402) (aMe- 2F-Phe); A b-V-Ai
bEI9(aM926EPhe) N e- HQ (a- Me- 2, 6- F- Phe) - Ai b- Arg( NQ2) - (aNt e- 217

T A0S YRR NS SRS E BB Aol ) A
Phe) - Nl e- HQ- ( Mi' 2vmm@hm MM)}M)(«A cl\(ﬁﬂﬂFaﬁh@i (A(dA’A)b V- A

b- E19- (a- Me- 2 the) ? - 1F- Phe) - A
202, 6- F- Phe) ; Ad-ViAip- WJIH\TE il waawz -l )A-Bit-gli Ox{APPA);

Me- 2, 6- F- Ph PR €) s A
n & o0 v Lty G MRl QM A Tl RA A 4B QMo ARP AV N2
-(ct Me- 2 6- F- Rl“le)hAQﬁI]QLCﬁE)HQHAm EE@-Ligoy-AVRs. mcwwm} Bib@NY-(a- M

-2, 6- F- Phe) - Alerg(NCJZ) (a- Me-2,6-F-Plie); Al

i @ (a- TVEe- 2, 8¥i")Ppe) - NPhe. ) - A- Ar g( NO2) - (a- ME- 2, 6 F Phe) Aib

- V- Al b-El Q(af{l\@lg Bkl F’h@) Nw-ﬁrét@-r(/@:z',\@r-'Ei-xh@y-ﬂ(a%@hm%bmﬁr g(N®) - (a-
30Me- 2, 6-E- 1. he); (ACSC)-V-A b-E1Q ((x-M |
e- 2, 6- F- Phe) - MiptHde )-4ARBAR, 6- F- Phe) - A - Arg( NO2) - (aMe-2, 6- 1F- Phe);

(G220 AR TR SR A

Aill-V-14i b- El@;((;a)NBAZFI-RMa)\Hd\HIE)J{uI I@c,AI,(bPNlb}ﬂ&[{»@ﬂ%ﬂgaﬂf’hwﬁ),
5( AC5C) - V- A i b- E1Q a- Me- 2F- P HQ A f F :
(AC50) - V- Ai b- @w% gl ﬁﬂﬁﬁé&@ﬂ%ﬂd} Ali%f\Abiil) ”@3 W%Wéléﬂi Phe) A

i b-V-A b- _EQ‘(E% _W?VZA% Fr(ghgwxé B2 P e 19119{?@%575 %i\:)h e):

(AC5C) - V- Ai b- N 62 HQ Ai'b- A- O

1. 0( AC5C) - V- Abti- EAFHOL Ve 2 @(d- Mbul 6-F-Phe)-Aib-Alb-(Bip(OMe))- (APPA}

A b VE A b E1GOEYNEASPE e T AP R b b D @M BT

At h- V- Aisb- EQ Ay Man 238t et S@M AP Dy - M@zﬁﬂwcﬁ}?apﬁéﬂ?ﬁ’he);
(AC5C) - V- . A, 6( L3, 1(1) (a- Me- 217- Phé) - Nl e- 14Q Ai b- A -2, 6-F-
Phe) ;

(ACSC) - V-Al b- ('K'(%%}WAM?Er%ﬁu.ﬁh@ﬁlqwh%a-%%mﬂyﬁé)ﬁ\.#B:(Q-Me:z,(ﬁ@ﬁ-'}/ﬁé)Z, 61: - Phe)
| SAI b- V- Ai b- MIOME)R(AA): 111e. ) - Nt e- HQ Al b-A-Gi t - (a- Me- 2, 6- F- Phe) ;

Al e O R T el

i b- HX) aba I\/E (B.E, E’FQ’)ANLI@IQ‘@ Rl S mmﬁNb: ({QCJWEM-?JEH]T ttemr,)) (APPAY;
(AC5C) . -Me- 217- Phe) - N e- é Z217- Phe) ;
( AC50) - V A| b I'Eb fU'MJMW MFMH@)’M&H‘QMKMW B»%aH( wﬁPMFD(({}PK/él 2F- Phe)

a bovia'| b PGPSR e RS MR Ao Mo Phe)

25( AC50) - V- A A:b V Alb EIQ-(a-Me-2,6-F- l’hc,) -Nle- HQ mr A Aib- (Bm(()Ma)) {APPA);
i b-E1Q (a- Me-2 Phe) - N e- 11% | ]%%) .
(AC50) - V- Ai b (ékcfalwe’-‘\@ FOophisy éﬁﬂb\% JBQAH‘B /)e:r‘\**ﬂ*i’(’%) >4l -

25 Aib-V-Aib-B1Q-{c-Me-2,6-F-Phe)-Nle-F1Q-Har-A-(a-Me-2,6-F-Phe)}-(Bip(OMe))-
{APPAY;
(AC5C)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Har-A-(a-Me-2,6-F-Phe)-
(Bip(OMe)-(APPA);

- Aib-V-AIb-EIQ<{a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-R-(Bip(OMe))-(APPA);

30 (ACSC)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HO-Har- Aib-R-(Bip(OMe))(APPA);
Aib-V-Aib-BIQ-(c-Me-2,6-F-Phe)-Nle-HO-Har-Aib-Cit-(Bip(OMe))-(APPA);
(ACsC»V-Aib-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(Bip(OMe))-(APPA);
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Al 13-V-A ib-.131().-(a-Nde-2F-P110-1410-11Q A

i b- A- Al b-(a-Me-2,6-17-The); .-

Al b-Vail mE. | Q (a- Me-2F-Phe) - N e- F1Q Al b- Ai b- Ai b- (a- Me- 2, 6- F- Phe) ;
(ACSC)-V-Ai b- HQ (a- Me-2.17-P130- Nl e-. 11Q Ai b- A-Ai b-(cc-Me-2,6-F-Plie)

g’? ( AXSIC%) ¥ ﬁ' RiERaib 10N ad 0 Bhe N HER AL RS AIP(DWLS) Mosifx)P- - Ph

13-E.R Me¢A%:s iV B(Bip P
(ACSC))V(,%J " ?\//sfc 67%1?431@&% Mpﬁrec,)tigli\ﬁmlé)%gbs ﬁomem WE%% ﬁjﬁu)q)\u 3

(ACSC) - V- Ai b- M@V(Pabﬂiét)zfae\dﬁmej‘hﬂ%lﬂﬁ@ bidbﬁ\ﬂ;l (ye-Dodietsd. §-bi= }Wr;l 2, 6 F Phe)

A b- V- A b- B (PREMRIYETEHE) - N e- 110 A b- A- (a- Me- 2, 647- Phe) - (a- Me- 2FP
he): 5Aisb- V- Aam JE)- V! [baE I 2FHePhe F-Miep Nic-HQ-Har-Aib-(c-Me-2,6-F-Phe)-

Q Al b- Al b-01- i)a? (a- Me- 2F- Phe);
(AC5C) - V- Ai b- Mf%f C@%&\@@F Phe) - Nl e- FI Q Ai b- A- (a- Me- 2, 6- F- Phe) - (a- Me
- 2FPhe) ; Aib-V-Aib-EIO-(a- Mc, 2,6-F-Phe)-Nle- 11Q ()rn AR B:})(()ML)) (APF—‘A)

(ACSC)VAleR)Q/ Me-2.1.-PhO-Ni e- %éllvezes L. Phe) - (
a Me-" 1021, 7-Bef PNl ige A 6 PR REE: amrp ip(QMENEABRAY; | MO,

b e A b £1Q 1 VR B e SR Lot RrRA G UMM TAY - ne- 211
Pile); 10 (ACSC)-Y-ATb-BIO-(o-Me-26-F-Phe)-Nie-HO-Orm-A-Cit-(BiplOMe) (APPA).

15( AC5C) N- A b- El‘p -2, 6- F- Phe e) - H? f Phe) - (
a- Me- 2F- Phe)Aib-V-Aib- J l() (u -Me-2,6-F-Phé)- Nlu L{Q m-A- Alb - Slp(DML)) (’APPA)

(Aese) - V- A bgéf:lﬁye-y%& o :E}?)@Aﬁf’i?&} PN ERRLRAS RS iR M)A pPA);

F- Phe) - (a- Me
Q (a. - N e- 2F-Ahe)-Ahh-810-1QM-b6 AL Plae) Mile-2I(BOnPAe - Ya-2MEF -ZPhe-(Bip(OR0Phe) ;

Ai b- V- Ai b- EI (A R%: 217- Phe) - Nl e- HQ Al b- Ai b- (a- Me- 2, 6- F- Phe) - (a- Me- 2, 6

4- 1The); (AC;C)- vmbuu ~(0-Me-2,6-F-Phe)-Nie-HQ-Orn-A-(u-Me-2,6-F-Phe)- _
( AC5C) - V- Ai b- El% -2E-Phe)- N e-. 11Q . A b- A- (a- Me- 2, 6- F- Phe) - ((i - M
e-2, 6- 'F- Phe)Bip0 g)) (APPA),

25(N§csg) 6VFA|AQBEEL@1( R0 NeME Biedid) Qe Bk R Rik 8RB A PR Phe) - (

Al b- V- Al b- EQMW LY 65 5-TRRoNVie-244F Alhb)- WiExH WS -8R RN OX (NP 6-
,'\:/Epge% 17- Phd)ban ﬂbvgf' M- 25 HFI\Q e S FoR R M AR AR AW BRAR

(@l(e 25?0 V- A l@AEScl)Qf(xﬁbJ\rHQ?(quEﬂFﬁlﬁ)f’nN KD A h-200-( B=(Mep @M FEATRRE) - (a

(AC5C) V- A| b w(VaAN?eEIZQ Gr-IEh&E-Riee-NVOHA-Bmad -4 Px B OMe) BUHIR) ) - (a

- M2, 6- 17- Ph N

A bV-AL b EL OB VRS T N A RO BIRSE AESA) o

i b- V- Ai b- ER) mmrbzm E?h@z)c- N6 & PR NIBHA- onmg;e(mm)-wapmew Phe);

(A C50)-V-AlLL-F1Q: (a: e 2. 15-Phe) - N e- HQ Al b- A- Ar g(NCR) - Qx- M- 2F, Pbe
) Do 3aEas

(ACS0) 23~ A bRl iMoo AEBelo: it Ao Mt B2 a- Ne-217
| C

AM V- Ai b- El QBia(deD-(6FFARhe) - Nl e- HQ Al b- A- Arg(N025 (a Me- 217- Ph01 A

, 2 Al A A P e R Ao e

i b-1i1i)-(a- (MK, 6ATTI RO Y- N85 (k@l’ﬂt)l@iﬂmrll@g{tN&R)(H(;ﬁ(-)NB))Z(FWPHé)

Ilﬁ( Q%C?Ar \g/( A E'%/gb,(\@()zé wegl EIAﬂ‘i?le Nefedk A binoMe)-(APPA);

' 2 IVbAsd b- El S{E((-,% EWA%H 'ﬂbs%bx I\DrleQ (Hﬁﬁ&(f?\i@?r)qt? MﬁtZgzﬁp(F}M?é%@mm 13-V

Q) - V- Ao 2F phémremfqu Mc«bi,ﬁxfﬁl?lgl N@;I%&Ammzw@p(wméw’
(ACSC)-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Cit-A-Aib-(Bip(OMe))- (A.PPA);
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A b-V-A ib-ElQ ((x-Me-2, 6-F-1)110- NI i b- A- Ar g(NCR) - (a- Me- 2, 6- F- Phe) ;
A i b-V-Aib-Arg(NO2)- (a- Me-2, 6411The): (A
C5C) V- Ai b- E1Q ( a- Me- 2, 6- F- Phe. ) - N1
~1-1Q Ai b- A - Arg(NCR) - (a- Me- 2, 6- F- 20The) ;
(ACSC) V- Ai b- E1Q ( (x- Me- 2, 6- F- Phe) N e-110. -A ib-A
5-Arg(N®2) - (a 3 AK
) ) LA A\)IYE'\/ZAﬁ‘bl:L@) (d;Me L6 prfe)- N0t - B T p IWQ)ﬁnp(D'N?J))
i b-131QL- Nl e- KIQPPAY,- AK- (Bi p(A vl e))-(APPA);

A AN A A TR

C50) - V- A. 11, 4;11@301\4 NAPPIRN - AK- 031p( OME) ) - (APPA) (A (150) - V- A

b- REQL- Nl e41() . - Har - AlC Bi cﬁl@ ( APPA) ;
C3(2)-1051. MAler}xmbaHKl\ t«ﬁzw Y leeARRAY Aﬂ%@ (N%UM‘*Q)W@W E1QL. , N

I | Al A
GO (Ac0 RcD SR FIACAE ?fgléﬁe%sf%*i Gl RBIROME) AP
(ACI3C) - V- ( ACHE) NEALEIN. @ HQ 1.6 2 PHAL NI 1Q) (I RN X-(LARDIME)-(AFA);
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i b-V-A b-EIOLM JO-fl ar - KI30t|n APPA% Aib-V-A
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(AC5C) - V- (. A/ngo; A@p@mmﬂqzm PNy e A N, M@wm)ozupam))

(AC5C) - V- ( AC3GRpEL.QL- N | e- HQ- Ii ar (NN- A- (NMOK- (Bi p(OMB) ) ;S

Aib-V-Ail: 4 % ?NI\/E)I\/HlQFI ar- A-Ke(. 10- (0-12) 8- (2113)- (Bi p(O\te) ) ;
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il.)-61Q (a- lvélbz\’ﬁmﬂ EYH@-Eake] fe(fiM%Bg’(M))-((\EP% 2F- Phe) -

- acee N A Ay A IR N M AR M PO AP K 2) - ( a- Ne- 2F- P
Ihe) (APPA) ;  Aibb Yeib-REIYHIE)-Qaf- a.=IPm=(B,1rﬁE)Wb)HW -NPPA);
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(aMe-V)-(ACsC)-V-Aib-EIQL-Nle-HO-Har-A-Har-(Bip(OMe))-(aMe-APPA);
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Aib-V-Ab-EIQL-(c:Me-M)-HQ-Har-A-Har-(aMe-Bip(OMe)-(APPA);
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A- Ar g( NO2) 7( a- Me- 2FPhe) - (A PP A): A1l

b- V- Al b-E1()-(a-N e-21?-Phe)-N e-El Q Har-A - Arg(N®) - (a- Me- 2F- Phe) -
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Al b- V- Ai b- Q& PI}J!e 11 Qltar-Aib-ta-Me- 2, 6- F- Phe) - (13|p(O\/D) (APPA) ;
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i b- V- A|p(O\I4?% APPA); (A Cs

iqb}/VAiI 1§5 (EIBIQ- (/glgg ;ih@a%n%md?ﬂ)qm AL A PLANBIL-TA-(RBAN, A

20( ACSC) - V- Ale‘xIU\GfUWLE)IH@M@@H&HQN%ABﬂp(@D@?)‘*}OAWPM) A
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5Ai b-V-A b- &\ % Nl e-1ii).-(a-Me-2, 647-Phe)-A (a- Me-2, 6-F-Phe)-(8 .. .
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(ACSC) -V - Agi'THe) cdndifdbd\bf formula (1) or their pharmaceutical wmpum:ons s clmnwd m

| e- HQ (a- Me- 2, 6- F- Phe) - Ai.b- Ai b- ( Bi (OVEI) (APPA) ; ¥

b- E1QT, N | e- F@YIU%EN@E?‘B“W*P%WAS ‘%‘lgtanwgf yTH: lpumiét)f pspd Seroravys -
(APPA) 1 5( ACSGyy- \zf@h@m@ e gﬁ’}) réustim( @t - Mo, &+ %Stﬁ’%ﬁm}dwp(%lﬂlgﬁ rﬁrn'ly
b-V-A b-ElQ—(CX Me- -N1 e-LIP-Har-AR

20( AC5C) - ()thnBQlEj_le} e(tyg)wlc:g)ngﬁpoxpﬁé) ;10;\“11@119@1];::}] aqst_u R mredltuy and

i p(Owe) ) ( APPA)}%erﬁnh} BenYs 6¥ osteoporosis.

i b-E1Q (a- Me-2,641-Phe)-Ne-Mllar-A-Cit- (131p(C]VEg) (APP. A) ;

(AC5C) V- AZBak )m@igod Mfepngvmnpb@)uf.}qu@g | disPagqy raajpseidt by primary osteoporosis,
ip(Qve) ) - (A REA)aridl RisdofhBasiEl Qubednde- 2n8- EU]P’QI%}'IMF&IIHQOE' {;’ygtuﬁoﬁ‘hn (B

i p( O\/b)) (APPA) ;
30 mtmjmmbls due to immobilization, uhmmc, obstructive pulmonary disease or

rheumatologic disorders (rheumatoid arthritis, spondylitis), osteomyelitis or an

infections lesion in bone, leading to bone loss complications comprising

130



i b- E19- (a- Me- 2, 6-F-Phe)-NL e-HQ L1 ar-A -Ail)-(3 i p(Ow))- (APPA)"
25A V- A i b- E19- (cx- Me- 2, 6- F- Phe) - N |

| e- F1Q Il ar- A-(a- Me- 2, 6- F- Phe) - (Bi p(OM ) - (APPA); (AC5C)-V-A

i h- ER) - (a- Me- 2, 64- Phe) - N | e- HQ Har - A- (a- Me- 2, 6- F- Phe) - (13

i p(OMB) ) - (APPA); Al b- V-Ab-R-(13i p(01\ 4e))-(A PPA ); 30(ACSQ)-V -A

:N E \E/,]A-de( (I:Elt Q ?/‘gmﬁé@%% PE?%LWE“JA% r‘%ﬁ, 1du§f%}bﬂ)m( Pﬁ@rmula ()!) as del"md )

(AC5C) - V- Ai b- Bn@ny psecdvins] 88 fPh patichilio-nedd th@edaflar - A| h Ot 03|
p(pMe)) - (APR

b- E1G. { a- Me- ) IEéA‘ghnb}c\N{l t'géq ;i/lfdﬂ_cul%m})b&f 91(«: dmedzudvbnfistmﬁw 3‘315 A&md in any

(AC5C) - V- A premdmg, clmms which comprises administering a compound of formula (1), as

oV A by R %) - (CAREE S G bt 0 g AR RO D b Dy ey

i p(Owe) ) (APPk)(px;ﬁ;(nACérSQ)mtb’{(ﬁa P ER)in (eedvbergolo- F- Phe) - Nl e- HQ Har - A|
b = PA ; Al b'V‘Ai S P o
b £19. (o M3, G191 BREFOICF IO AR 0 51 Bty (ApeApe s Gei

C5C) -V-A i b- E1|9m(|ﬁacb@:1r,ai GebpRitRns Nnlt endi€hdsr eondiifB then(, Qve) mudAaRPA) ;

A i Db-V-A b-ER) - Phe IeFI On-A-Ct PPA) ;
10( AC5C) - V- Ai b“*“ %“’}/F’éz'wwﬁ“%‘f“f: W[\"”glﬁ(fbddjl ?f’J’A’fg’}?tt"l‘}(;’)%%’i“ %‘%W(é)) (AP
PA); Aiip-V-.Aib-EIQ (a-Me-2,6-F-Plie)-Nle-HQOn-.A-Aib-(B

i p(OWe)) - (APPA); (AC5C)-V-A

i b-E1Q (a- Me-2,6-F-Pbe)-Ne-TIQ On-A-Ai b-(13 i p(Owe))-(APPA); A

i b-V-A b-E11Q (a- Me- 2, 6-F-Phe)-N e- HQ Orn- A- (a- Me-2, 6-17-Phe) - (13
ip(OW))- 1 5(A CC)-V-A

i b- E10 (a- Me- 2, 64: -Pbe)-N e- W O n- A- (cx- Me- 2, 64- Pbe) -
(Bip(Owe))-(APA); Aib-V -Ai

b- E1Q (a- Me-2,6-F-Phe)-Nle-FIQ O nip(Ow))-(A PPA); (ACSC)-V-A

i b-E1Q (&-Me-2,6-.F-Pbe)-N e-11.Q On -Ai b-R (B p(Owe))-(APPA); A
i b-V-A113-131Q (a- Me-2,6-F-Phe)-Nle-HQ O n-Aib-Cit-(B .

i p(QOVe) ) - (APPA) ;

20( AC5C) - V- Al b- M2 (a- Me-2,6-F-Phe).-Nle-HQ O n-Ai b-Cit-(8i p(OW)) - (AP
PA); Ai b-Vi b-E1Q (a-Me-2,6-F-Pbe)-Ne4.1QOn-.A ib-A b-(Ei

i p(QVe)) - (APPA) ;

(AC5C) - V-. Ai b-ER) - (a- Me- 2, 6- E-Phe)-Nl e-11Q Orn- Ai b- Al b- (. 131p(QOwe)) - (
APPA); Aib-V -A b-E 1Q (a-Me-2,6-F-Phe)-N1 e-HQ Orn-A

i b-(a-Me=2, 6-F-Phe)- p(Ow))-(APPA); 25(A

C5C0)-V-Aib-E1Q (a-Nle-2,6-F-.Pb e)-N | e-HQ O n- Ai b- (a- Me- 2, 6- F- Phe) -
(B p(OVe)) - (APPA); | |

Ai b- V- Al b-El Q (a- Me-2, 6-F-Pbe)-N e4UQ Cit-AR- (13i p(Owe)) - (APPA); (A
C5C) - V-A b-E1Q (a-Me-2,6-F-Phe)-N le-.11Q Ct-AR- (13 p(Owe)) - (APPA);
Ai b-V -A ib-E10(a-Me-2,6-17.-Pbe)-Nle-HQ Cit-A-Cit-(B

i p(Owe)) - (APPA) ; 30(AC5Q0)-V-A

i b-11Q faMve- 2, 6-14-Phe)-Nle-HQ Cit-A-Cit-(131p(OWe))-(APPA); . A
b-V-A ib-E1Q (a-Me-2,6-F-Phe)-Ne-FIQC it-A-Aib-(Bip(QOw))-(APPA);
(AC5C) - V- Al b-El Q (a-. Me-2, 6- F-Phe)-N e- HQ Cb, - (B i p(01\ 40)- (APPA);
A ib-V-Alb-F. 10, -(a-Me-2,6-F-Phe)-N e

1QCit-A(a-Me-2,6-F-Phe)-(Bi p(Ow))- (APPA); (ACL15C)-V-A

ib-ElQ (ct-Me-2,6 (13i p(PMe))-(APPA);
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5A i b-V-Al b-131Q (a-Me-2,6-F-Plie)-Nie-FIQC it-Ai b-R (B i
p(OMVe) ) - (APPA): (AC5C) - V-A

i b-ER) - (a- Me- 2, 6- E-Phe)- Nl e-111)-Gi t - Ai b- R- (Bi p(OVe) ) - (APPA): A
ib-V-Ai b-ER)-(a-Me.-2,6-13-Phe)-Ne-HQ Git-Ait-(B i p(OVe))- (A PPA);
(AC5C) - V- A i b- El O (a- Me- 2, 64- Phe) - Nl e- 1- 10: (711- Ai b- C

it-(.13i p(OVe))-(APPA): A ib-V-A

b- RLQ (a- Me- 2, 6- F- Phe) - Nl e- HQ Gi t - Ai p(OVe) ) - (APPA) ; 10( AC5C) -V - A
b- ER) - (a- Me- 2, 6- F- Phe) - Ni b- Ai p(OVe) ) - (APPA): A i b-V-A

b-E11)-(a-Me-2, 6-F-Phe)-N le-11 @ G t-A’4.)-(a-Me-2, 6-f - Phe)-
(Bi p(OVB)) - (APPA);: (ACSC)-V-A i b-EIC)-(a-Me-2, 6-F-Phe)-N | e- HQ G
13- (a-Me-2,6-17-The)- (Bi p(Me))-(APPA),; 15A|bv-A

i b- El Q (a- Me- 2, 6- F- Phe) - Nl e- HQ (HoGi t) - AR - (Bi p(O\Ve)) - (APPA) ;
(AC5C) - V- Ai b- El O ((i-Mo-2 6-F Phe)~N.e~410. ~{11oC p- AR {Bi p{LOVE))}—(AP

PA) ; bE1| (aNE 26FPhe) NIe-HQ t: it)-A~Cit-03

i p(OWe)) - (APRA) % : G a,M

i b-E10 (a- Me-{2, O

(APPA); 20A ilb- -

b- E1O (a- Me- 2, 6a

" (AC5C) _V_Ai hBI ¢ U- A- Al h-KJ p(O\/ED(APPA

); b-E1Q ((x-jMe . |
25( AC5C) - V- Al [b- 7 (a Me- 2, 6- F- Ph
e)- (H p(01\| 4 -
e- E1Q (| 1 o( 1t|) - A
i b-V - Al b- ERZ- ‘_.
p(QVB) ) - ( APRA); Gred
(AC5C) - V- AM E1() - (a- Me- 2,6 -P
ip(OMVe))- (ARRA); Aib-V-Aib
- Phe) - Nl e- E1Q-{-+te6-t)y—A-b—Ab )

i b- E1Q (a- Me-: qGH-EPe!-ONlﬁ 1 b= AL by ﬁ 4RA
wL v A T 33% ii@&"l‘ég&sﬁ ) Js@,e S
- 5(131p(01Vi &)y Nes o)

i b- E1Q (a- Me- 2 F"’ SN e- HO: 0., 1oOt) Ai b- (a- Me- 2, 6- F- 1110-

(Bip(OVB))-(APPA): Ai b-Y-Aib-E1Q (a-M-2

6- F- Phe) - Nl e- HQ (a- Me- 2, 6- F- PheyAl t-ai i p(Owe)) - (APPA);

10( ACSC) - Vai b- RO- (" - Me- 2, 6- 17- The) - Nl e- HQ (a- Me- 2, 6-F- Pl | ) - AR-

(Bi p(OMe)) - (APPA) ;

AM V-'Ai b- EQ(uUNl e- 2, 6- F- Pbe) - Nl e- 110 (a-kle-2" 6 F- Phe) - A—Ol -(13i'p(Owe

))- (AREA); (ACSC)-V-A

i b-:131Q (a- Me- 2, 6- F- Phe) - NI e-HQ(a-I\/e-2,6-F-Phe)-A-C|t- -

15(Bi p(PMe) ) (APPA); A i b-V-A0-2,6-F-Phe)-Ni b-(B ip(OMe))- (APPA):

(A. C5C) - V- Al b- El Q (cc- Me- 2, 6- F- Phe) - Nl e- HQ (a- Me- 2,.6-F- Phe) - A- Ai b( Bi p

(OVe)) - (APPA); 20A ib-V-A Plie)-(13 p(Ove))-(AP PA);

\ L
HWb}‘ V= I"'\

T\

1
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v an
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(AC5C) - V- Al b- El Q (a- W e- 2, 6- F- Phe) - N1LQ (a- Me- 2, 6- F- Phe) - A- (a- Me- 2, 6-F
- Phe)-(13i ppMe) ) 4APPA); A | b-V.-A i0)- 25(APPA); (A C 5C)-V-A

i b- E1Q (OL-Me-2,6-f -Phe)-N e-11Q 6-4-.1\ 4e-2, 6-F- PheyA
(Bip(Owe))-(APPA); e-2,6-f -PheyNle Q (a-Me-2,64 Phe)-Aib-Cit-
(Rip(Avie))-(APPA); 30(AC5C)-V-Ai b-REQ (a- Me-2,6-1:-.
c)-Ne-HQ (a- -2, 6-F-PheM b-Cit- (Bi p(OWM)-(APPM Ai b-V -A

b- EN- (a- Me- 2, 6-1?- Phe)-Nnhe)-Ai b-Ai b- (Bi p(Ow)) - (APPA);

(AC5C) - V- Ai b-09- (a- Me-2,6 Phe)-N e- 510(3/24“9 2,6-17-Phe)-Aiib-

(Bi p(OMe))- (APPA): 5Ai b- V- Ai baA() - (a- Me?2 6- 1F. Phe) - NL

| @ (a- Me-2, 6-F-Phe) - Al b-(a-Me-2,6 Phe)-(B ip(Ow))-(APPA);

(AC5C) - V- Ai b-1310(a-|\/e-2,6-F-.Phe)-NI e- HQ (a- Me- 2, 6- 17-Phe) - Ai b-(a-M

e-2, 6- 17-Phe)-(.13ip(C]VE))-(APE‘A); Ai b-Y-Ai _ (/\<
b- El OLMHQ Har - AK- (aMs431p( Ove) )}(APPA) 10 b- V Bl ™coom oo
b-E. 1 OL- Nl e- HQ Ehat®A Koqra s BY T preve e H
V- A b- V- Alb- El OL Mri@asian - AK- {Bi-5(ENE) ) - (memﬂpPA) o Giy-OH meMr-Pm O

i b- V- Ai b-13. 10L- N1 e- HQ Har - AKp( 01V1e)) - (aMe- APPA) ;

(aMeN) - (AC5C) - V- Al OLML1Q AK- (13i pt )) (al\/b PPA) ;
(aNE-V)-(ACSC)-V—'AI - |Q_-N|§:§7%QHar AK- le AP oo
15( NVe- V) - ( ACEGlroc¥inA T dowiERNe oM - Bt 13L°P '“Rﬁﬁlﬂig

(NI VI e-V)- (A CoGpeAfsgiitb- E1 Q_MN(‘E?";)(C]VE')"?”’('?WE AF*“‘PA)‘“ WA‘-""I b FrpsApuCHHOI

b- Hl QLM TO- Har - A- Fl ar - (aMe- Bi p( )-(APPA); A b-V-Aib-El OL- N1

e-LI O Har- A-Har- (aMe-B_i p(OMe) ) - (ALP. P. A) ; b-V -A i J/
b- El OLMEl O Har - A - Har -§{( 13 |p(ove ) - Calkle- APPA) ;  20A b-V JAi
b- E1Q 1., -Nr- A Har- (B p(OW))-¢Ci Me- APPA), V- Al b- v-

b-EM M W) - ar Al 0110 ; ‘"5’”” froot ™ ~coo
_ _ it e- .
VA b 15101 Rt | A Wg* '(g%é's“b? F:S?:i‘{ B | Vetauon,
i b-E1 Q.- Nle- HO f | ar SA-Hr - (13i )) (al\/E APPA ) ; ‘

25(aMe- V) - (AC5C) - V-Ai b IO_I\/FIQ .r-A-Ha (Bu p( Ove) ) - (aMe- APPA) ;

(a. Me-V) - (ACSC) - V- Ai b-JE1ICL- Nl e- Har A- Ha 03| p( avVeD- (aMe- ARR,

( NMe- V) - (AC50) - V- Ai b{El OLMELQ Ef ar - A- Har - p(O\/b)) (hMe- . APPA) ;

(NMVe- V) - (ACSC) - Vi Ak ol - o fir & T Q0lk aﬁnm codtB FRk cofra Maoc oot

Al b-V-A i b-H Qi N% M 146 Hatof- HarrmiaMeoBi P (#alVB)om(ARPAdu « 3OAH OB -0
b-V -A i b-13.101, - N, €) - HQ Har - A-Har - (aMe- B i p(OVe) ) - (A PPA): A

i b-V-A b-E1 (21,-C \m "11°1Q 11 ar- WHar (B i pPovE)) - (alveAPPa"

Al b-V-Aib-EIQ, (alve e) - L1Q Har -A"Har (B ip(o

V- Ai b- V- Ai b- El QL- (aMe-|M - HQ Bar - A-| jiar - (aMe-13i p

- (aMe- APPA)

0) - ( APPA)
V- Al p(OW) - (APPA); V< (AC3C) - V /(r
rodrAPPAY goc-tiN

i b-ER) 11, - (aMe- M -“ c%él;ar AHal n 131RLEN / ‘COOH
V- ( AC3( 11) V K]‘r:'.?c A;E-gl(v bu aNE_I mclu-OQ'n( H%l—?ar A-f-‘mat !(E&?A}F—ezl) ! Q&%(L)’J('&PPA)
) ‘ H Nll;

ET,NH; ();N I{N (NH

e

Emoc NS cooy  TTOsHNT TCOOH Fmos- HN c:oou Frioe- N "SCOOH Frnu-HN cmu

!“muc-lia;{l"bl‘}—dﬂ © Fivee-LH-OH Fraoc-A rgNO -0 Fooe-HoCH-OH Fmoe-{o~Me-2F. fhepOH

NH

anure 2 Examp!es of orthogonally protected amino acids used in Fmoc based solid
phasc peptide synthesls (SPPS) of shortwcham peptides.



-(ACSC)-V-A ib-.ElQ7(aMe-M -1 1Q Har - A- Har , - (aMe- Bi p( OveD- ( APPA) ;
-(AC15C) - V-. Al b-11191.,-(aMe-Ne)-HQ 1-1.ar-A-1-lar-(aMe-Bip(A vl e.)
: (APPA) ;

- Al b- V- Al b-BI Q.- (aMe-M - 1A) - Har - A- Har - (13i p(OWe) ) - (aMe- APPA); V -A i
-V-A b-E1QL,-(a. Me-N le)-HQ Har-A-Har- (B p(dvle))-(aMe-APPA); V -(A

85<V<m

O-V-A b-E1QL..,-(aNle-M-HQ Har-A4-.Tar-(B ip(Ow))-(aMe-. A
PRA); 10 V-(A(2.3(2)-V-A ib-ELQL, -(aMe-N e)-14Q Har-. A. - Har- (. 13 .

i p(OVe) ) - (aMe- APPA) ;

V- (AC5C) - V- Ai b- EI QL- (al vl e- M - 1111Q Har -#8Bar - (13i p(OMe) ) - (a. Me- APPA)
. V(AC50)-V-Aib-EIQ ., -(aMe- N e)-}1Q Har - A- Har - (Bi p( ON ) - (aMe- APPA) ;
(aMe- V) --( AC5C) - V- Ai b- 131QL- (aMe- M - 111Q Har - A- Har - ( 13i p( OVe) ) - (aMeAPP

A) ; ‘ OB —NH-Tr 1 NH-Tr
1)5(al\/b-\/)-(AC5C)-V-Ai %Q_-(al\/b- NI 1-1Q Ha}rﬁﬁ—‘ar-(mi p(Qng.(aMg ‘
- APPA): (. N. Me-V)- (A C)-V-Aib-Elé(aMa M HEr -A-Hv
(Bip(Owve))- (0, 4eARRAN:" caor  Frlod oot ACREedee "V edbui EmoeIN™ COOH

- BRI - (ale2Ll kgl 1%mﬁ.{*‘@6u(5tfﬂ&%)ﬂ)m(ic”\/e‘ FROAARRAN, A
b- V- A i b- HQL- O Me- M - Har - A- Har - O \Me- 2FI The) - (APPA) : Al bﬂA

i b- E191. -- (aMe- Ni e) - 11 . lar- A 44a¢- (Wi e- 2I"P €) - (APPA) ;

V- Ai b- V- Ai b- El QL- (aMe- N) - 111Q- Har - A} Har - (aMe- 2FI [The) - (aMe- AP

b- Rl QL- (aMe- NI ) - aih T 2roo- F| BectuGt  dotse ZEPKhoel” (aMBL | AFRPK) CaBV. ( A
C30)- V- A b-E1QL., - (@bardd - 140 Bakndon Har - ik evafe-dihe) -(adicARRR)

V- (AC3C)-V -A i-Har-(aMe-2FPlle)-(u. Me.-. APPA);

- (AC5C) - V- At h- EI QL- (aj? M - HQ Ha Har - (alve 2"Th_the) - (aMe- A P)
~(ACSQ) -V -A | é Béw 3
b-E1Q 1., -(ci Me-N e)i 1Q Fl ar - (aMe-2 e aMe- APP
(a.Me-V)- EA CSGfW“;ﬁb Cf’gi Fppe N al\fé’%HQf“lﬁfa{ i oEIN oo

-1-iar-(a: Me-2. 17Prfé')'"ﬂc'ar\’)é *36MA)'>°"( ocl*wé'*‘“w"t‘A@C) \mopatte TrotBoc-OH
d ar-(aMe-2 FPI) e)-(aMAPPA);

( NVe- V) - ( ACS0) - Nt A

i b-El QL. .- (aMe- M - 1- 1Q- .= - (aMe- 2FPl i e) - (aMe: APPA);
(NVe- V) - (AC5C) - V- Ai b- RL@k,.* (aNe- N/e) Har - A (aMe- ZEPI aMVeAP
PA): Aib-V-Aib-EIQ ., cil\/E-l\/)-llé;I‘I -A—qu-iEal\/E-Trp)-(}é’%; A

i b-V-. A b- El QL- (ot 2potHQ Har - AFrrar - (afesNTr pFRop APPRyHN-  Cood
(AC3C) - V- At h- . El Gloeiovicbaofd-0MQ- HafmocArollar - (mbinmiervplon( ARRAR Me1.6.F-ibe0H
(AC3QO)-V-A b-EIQI.Q (aMe-N e) - HQ Har - A- Har - (uMe- Tr p) - (APPA) ;
(AC5C1) - V- Al b- E1Q1, J’f(f'atfﬂ\t?’w - 119- MaTHAMr - (aMe- Tr p) PPA) ;

10( AC5C) - V- A b-El QL- (/ Me{;,NI-e) - 11Q | dargA- | 1ar - (aMe- - (APPA) ;
ib-V-.A b-El Q-(aMe-M - Har - A- Har - ({atwe Trp)-(ciNte- APPA) i jb-V

i b-E1QT.,-(arile-Ne)- HQEIar
3

-A ib-E101,-(alvlie-N1 ) HQ Har - A-
V- (AC3C) - V- Al b-1111Q1J. .- (aMe-N) -
V- (AC3C) - V- Ai b- Elf@:N0 N e) g2y | TCaPH A- H&'F“(“él\/b‘*qﬁi” 5|\/§ Aﬁ‘lﬁﬁ\
15V- (Aese. ) - V- Al bmarﬂwww PR Y- 1L Ha*rwc«a%tﬁﬁ%') %ﬁ‘lf/ﬁ'“‘ﬂﬁPA)
V-(AC5C) -V -A ib-EIQ. al Vie-N
le)-11Q |l ar-A- Har - (aMe- J&p) (04e- APPAY"
' 97 ITns ., - (aMe- N’Wlf@llar
' Pbl'
(edvi e- V) - (ACSC) - V- Alb El Q- (aMe- NLc) - HQ Har - A- |
20APPA) : 18. PharmacqUtical conpogition conpri sifng conmpounds .
formula (1) as ¢/ ail i ding cl ajmlart e

any o : >
phar maceuti cal | E["ﬁ 2 gg'aaggm«a mx0| nl?.,'. e‘%r‘ygg ,.,,,,,%m.',r_b,%mQ,QcHP%;ﬂQﬁu&&mwu '

formula (1) or TRCeUT T ca npositions as cl ai ned
any preceding cl ai mvvhl ch act as an agonl st of PTH-1 receptor usef ul

Lg{ e;;g?ys!ng hﬁg}ﬁ;\tgg %ﬁggg , “‘??thg%f%%f%%@n I%Ew%‘g‘%ﬁﬁncpgmds used in Fmoc

ost eopor 0si s, eopo ere i taPy and congent| nal



20. A nethod of preventing or treating di seases caused by primary

ost eopor osi s,
of

arthritis,
bone, | eading
effecti ve,

any precedi ng

. 0St eopor osi s,
obstructive pul nonary di sease or
spondylitis),

endocrine osteoporosis, hereditary and congenital forns
30 osteoporosis due to immbilization, chronic
r heunmat ol ogi ¢ di sorders (rheunatoid
osteonyelitis or an infectious lesion in
to bone | oss conplications conprising admnistering an

non-toxi c anmount of conpound of formula (1) as defined in

clains to a patient in neeggthereof 21. A medicine for

treating/reduci ng any of the disease conditions described in any

precedi ng cl ai
(1) )
accept abl e cal
need t hereof,

ms whi ch conprises adm nistering a conpound of formula

as 5clained in_any preceding clains and a pharmaceuti-caty
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