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4 .



1311 Benzyl, Boc = tert-Butoxycarbonyl, Bi p(Ow) - - -
2' -ethyl -4' - net hoxy- bi phenyl al ani ne, 15But- O-tert-butyl group, cAWP=
Adenosine 3',5'-cyclic nonophosphate, Ct DCM Di chl or onet hane, DMWF =
N, N- Di r net hyl fonnam 20Dl PCDI - Di -i sopropyl carbodi i m de, DI PEA-
Dii sopropyl ethylam ne, Et = Ethyl, Et20 r- D ethyl ether, EtMet
Et hi oni ne, 25Enl oe = Fl uor enyl net boxycar bonyl , 2F-Phe
2-fluorophenyl al anine, g Gam(s), @y- Gycine, Gn= 4 utamate
304 ut am ne, |sol eucit Hi sti
H@@fﬂ}d d’UH'—? ?{{’é]teéé%%a Jﬁalgﬁgﬂdaf 3'?%% OﬁéiFYmem“‘t of

| onoar gi ni ne, Hqﬁgf noci t rul
fi oLeu Bonol euci “S‘I%d?w meleculgrd meiehb eaptides iveltho liRprok€itivlogical profile,

7- Aza- hydr oxybe rpmﬁrﬂhl_sa&x@ilji bna'ﬁﬂ-f\{tgﬁtpémerasac  esi iiltmrt easy to synthesis aud exhibit a greater

24111-benzotri azgl ]1%9
hexaf | uor Ophospﬁ%f: e, mqﬁé Ce‘mh’ @t Wﬂp@}nﬂ@fl%ﬁhg@uhmuﬂ' Hw%ﬁl@m%rgwwt’mes
;:/é?:h gt i n?_l qur_%:l_/s Fmtgﬁé?g%ﬂtg;%?dﬁm%%@wgéllefé’s?zirf;i?igé\lhﬁmﬂ%ﬁl amlﬂo sacﬂ‘?: b wgmﬁc
yl, 15Net = m palggs Gidtas, Ciibl Mg:t]d'TTH(p“) ~[Ala,,
mcroliter, nmg Simg | Hirgl-BUH(S)1) 20nAb, Tidhj, an](ﬁh(z -11)) and PTH (1-14)
analogs, such as [A(Jﬁ(,;, Aiby, Glnje, Haryy, Alay,, Trp1a)PTH(1-14) stimulate cAMP,
in aM 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., et al,, 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 cAM'PwsIgmalliﬁg
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
15 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 enhance 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)



M5- Mass Spectronetry, Nva Norvaline, NM- Norleucine, N nethyl- ,
25 (NMe)Nle N-nethyl-Nle, (Nve)K N-nethyl-Lys, (Nwve)R N-nethyl-Arg,
(NMe) Har N net hyl -Har, Om Ormithine, 30 On(NQ2)= Qnithine(Nitro),

po: per-oral admnistration, Phe= Phenyl al ani ne, PTH= Parathyroid

Hor mone, PTH 1r agoni st = Parathyroid Hornone receptor agonist,
PyROP Bonzotriazole- | -yl-oxy-tris-pyrrolidino-phosphonium
hexatittorophosphate, Pyr= Pyroglutam c acid, Pro- Prot ine, sc
Subcut aneous r OUREH ummmrmammmﬁﬁtgwm@bj d Phase Peptide

Synt hesi s, SI\/Et- VS Trirnethylsilyl, TIPS =

Trii sopropyl si | ane? 1’1‘%2\@1\/%%@?[0% T%S%Ebffhm “PTaTti- 2-(1f

IT- ?en$0_t :l i’izol e- | t&-hg!n-lme; ARetifiona ek Fm&tulﬂiﬂaauél\f«}\lﬁ{ qi\?\; ﬂi‘uh&'qghﬂ%?t 2.
rt= Trityl gro i i ne - W st ar

Bri ef descripti 0%2 of %‘%zaégb@ggﬁdﬁcﬁgﬁm'ﬁ%ﬁm New Yarkep133. | n vitro

DRC and EC505detf'emmmat|on of PIER | -34) (Figure A and Seq | D No.

B e 10 g ke

orthogonal |y pr étaags ael ‘éﬁnvnfofﬂatbmctsbeas eghoital HrinRadralFeshlt Haaﬁ%ﬁaﬁ Bnd / or

DR St iy i ¢ ﬁs"’s‘ﬁ‘t}(‘@"ﬁ' Nt REAREHTT o P ksalaial LrsPitietu i i aniyona /

| evel s; Figure # HHgidticanival ﬂeﬁdwﬁmﬁrﬁlmemléw&\&)ﬁmLMIm Se@N BloRatand

Figure 4: G!@”QWSF{QLMIW%@C%%B%W%'%t)e&;ﬁ\‘b?o ellT"%mé?j %@?}%ﬁaé @nd%’x:i

Rat after 6 weeks treatment Wt
25Fi gure 5: Hi s¥BFHHS ¢iter Sibcarpeds X@#S reipesséng hile; Xod 109 répsentad,sXaal t Rspreent

weeks treat ment Ly I
sections of thth 55&!2%ﬂemh&mnd LlM rf%eﬁé tf’:)el_‘ga}ts}ngdr??&1 S‘?’hm 2§8§1/
ID No. | TES395¢ By 18 %Oﬂmpblﬁmgﬁcus 2UEJ DRGB! AR ; UH2006UIDEFI02 AT

vertebrae i n O patry {ﬂfﬂﬁ@ A m%@%??%:ifﬁ&wfeﬂﬁrpmtp 1580, JDBwt(ﬂwm

111. Details. d i 0 e i'nvention drdan
the present Ff’ S"@ﬁ@ﬁ% 2'3;7‘?01”?@?11 Qardallar T Jo khiln Epdgstinaesy, RO 4P, BBES-3074;

structural forrmirc&llé ) ., Wiy, hoveskal Thbor! 54, t “
activity, are di sclpéxfed These shor t - chai n p%?fz“a‘fe&é’ @gﬁ‘%’ﬁﬁh some non

i ner eased net at%?t‘dﬁ {avﬁpwpltagp 3[19@ r@gpﬂcd in literature but none of them were found 10 have
: potential in /n-vivo 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



proteol ytic cl eavage, as nost of short-chain peptides were found to
he stable in rat plasma upto 24 hours (in vitro), showed increased
stability against GLT enzynes such as pepsin and acidic stomach pH
and al so against liver mcrosones (in vitro). Due to increased

nmet abolic stability, sonme of these short-chain peptides can al so be
delivered by oral routes of adm nistration, for the treatnent /
prevention of hypoparathyroi dismand di seases characteri zed by bone
mass reduction, padiGhePSuRahRORPT 0Si S, post menopausal osteoporosis and
for stinulating bone repair. ~ The present invention thus

di scl oses novel shor‘%PE’FP&'ﬂﬁﬂ‘B@ﬁ’mﬁﬁs*ﬂézsprﬁPH inkdion drto arpoide oo veh shertadain
the foll oW ng SpdptiBdsUsBrehdidt thiwla (1

A-Z1- 72- 73- Z4- z%‘:ze 2 oSy (D ppyet ntsmsdiates Jveved inghelr sunthests, their
"Ai represents RIRERHEHEALY aocaptabie tits pulibommapeuticairomepsiiaB containiag detsor
hydrogen, 155 Bi dkir Mixt@res, @mtaber&althcysr@my.hﬁg&ﬁ%& WISt oP!;on%%Hfaﬁﬁd |

(Cl-1s) alkyl chain, or_suitable am no acids such as pyroglutamc

acid (Pyr), Pro (P), In §| Q}llreqaprapqdﬂyn( 49 Pravidoyl phyaiacquiyal compositions
N- et hyl - val | na:oﬁMNﬁngV)shorBJ:!ﬁhﬁ :ﬁﬁ‘i&yl nfvﬁén‘e&? fcﬁNEraVll[)l b6 ( lé?ﬁlh&%m(aally
y Su tute

Lys(al kyl), I ys ace {ﬁ IS Se':ﬁ from optiona
| i near or branc %“(? ":b 3%@’) salyagsm a aﬁ'eﬂ mixtress Ay iRe xhamiacgiticslly acceptable
cycl oal kyl, ar yastiehetseivenas, yilu@its, akyipihd ihd 3@:LQETQ:BQ3mormally t..mrlbpccﬁm their

preferred eppodi the aryl group is selected from pheny
napt hyl , m@gny"i'amafafgmorenyl or bi phenyl, groups; ‘the heteroaryl group

is selected from py#ki aytill firdhiregprylerred érhwiment i¥ aziddythe ubestané umnmlou-
groups; the ar . represent rou erein,the a

i s attached to)élém E'F{ 'Jl’éi/#g 9#@% mgt '%Vgpt*DH 8”‘% e&mhéf'@“ lr'l"gt e bk i
25speci fi cati onnd ' tiegting apd e/sent;sm@mmopmw%nmrwmme WRedas, nby

 phar et gl - vATT sl BRkBe TP SRS Bt B0 Rin Bhodlr she, sbar ey
the |ike; Hachpeftides of fomla&(fz_mr theiy hemmeaviicaily dickptablerbmanitions to the
| dependent |y PARRRORS uldy Al YE Bl fhcinat ur 2 1Y ocourting ami no
al pha- net hyl - Sébbresiateneusd  Val (V), al pha- met hyl - Valine (aMe-V),
o o sobutyr o e Mot alokehea Ao A bampis ot sl
(AC3C), | -aniféeidycl opent anecar boxylic acid (AC5C)
(1V)am no- %g%orgmmargww hﬁy:ﬁw%bﬁar(ﬁcﬁ @Z 52 ;r:prgzen;?reelo'; her a W
or a a 4, y S
di fferent and ’f"&?d“e‘b"é\ﬁﬂémswuwféﬁcé‘sents a 5 naturally or unnaturally
occurring am nagghise! ected fromthe group conprising of Gu(E),
"Honpgl utanic aci d (Hod u), 2-amni noa4- cyanobut anoi ¢ acid (Abu(CN)),
Asp(0), Asn( Ny&-Mgr FQ—QMWZmbthyl Elehyl@ntafibic aZid, & 10 may be same or
different and t;ﬂ Y r natural ly or unnaturally
occurring am ndoﬁgm Fueé%/‘gétﬁflﬁtg%%nﬁ@m}oup conprising of .10 Lou
(1), tle (29, dﬂﬂeH@r\balpbummhﬂ)!!avaa (Norval i ne), HoLeu (Honol euei ne),
Abtr(CN), His (F ha- met hyl - phenyl al ani ne (-ct- M- Phe-),
al pha- met hyl - ?(MI_% Fuo?nglﬁﬁ@%‘lwzﬁ'gnl ne (-a-Me-2F-Phe-) or | -
al pha- met hy1- mm%wnmaﬁﬂyrhad ani ne (-aMei -2, 6-F-Phe-) or
2-f1 uorophenyl a}t‘l é 2F-Phe-) as below, ~ Z8 represents a
natural ly or Gﬁff’a a?' EP'B‘E‘MTT\‘CI‘”HQG'&% no acid selected fromt he
group ‘conpri SiyRfk. m,m th ((NMe) M, al pha- net hyl -
(aMc- M, al pha- rrethyl Vallne (a ‘Leu, Nle, N-nethyl-N e~ .
E(EJIL\INIVE% ;\II e)ft":’I aﬁdﬂ‘ia"?géf‘hhinhml mmylahm(laf t/1e- yl IZ% NvabEt hi oni ne
sel e igr L [ an may be same or
different andR%Epéﬁaen?ﬁ%aw@ﬁi %élé'ﬁ'!tﬂgh“&;]g\.'é\'f'ﬂ? ral ly or unnaturally
occurring am neMad @F%Leamdﬂeﬂ@mwhm;ﬁpﬁa@mml Si ng of Aib,

. aMeR = alpha mmthyi -Arg, -



112NCOOL1 ct - Me- PheO- Me-2F-Pl att Z15 nmay be present or absent. Z/5
when present H2NCOOH 2F- Phe represents a naturally or

unnaturally occurring am no acid selected fromthe group conprising
of 2-am no-5- 10phenyl pentanoi c acid (APPA) or

2- am no- 2- et hy1- 5- phenyl pentanoic acid (a-Me- APPA); APPAa- Me- APPA
151 n an enbodi nent of the present 'invention are provided nodified
PTH anal ogues of formula (1) wherein 'A represents the groupsor
R3-CO NI 1-, e ent hydrogen Biotin or suitable
ami no aci ds sucn%ggrgy?%f&\ F@ﬁf I”’B‘(‘E‘?’H“"(Pyr) Pro (P), Val (V), and
all other synbohdleaVs=siphadathprdalmarl i er; I n anot her,

enbodi nent of tggllg Xentl on is provided conpounds of thri nuI a (1)
wherein, R3 is BRI CEHPRIPPYNG FrEparyli tituted linear or

branched (cr.). Aakyt-athaicit bdrtBfigegy ool s are as defined
iment ‘of the invention is provided

earlier; apot her

conpounds of fo@#ﬁn? pf‘?‘ﬂ‘“‘ﬁﬁ@?‘&ixﬁ“"c“rﬁ“‘w‘eﬁ‘bsents -- COOR2, - CONHR2,
wherei n R2 reprAESnt Acekdniddilesui t abl e am no aci ds such as Val (V),

al pha- net hyl - Bi otin) and all other synbols are as
defined earli er‘l\bp’g % E{/ﬁ'&\%ﬁr‘c%ﬁ%@m%@ of the invention.is provided
conpounds of f ohrgeléagigihy, wherein, each of Z1, 4 & Z12 may be same or
different and i nt.| resents naturally or unnaturally
occurring am noﬂ%@r@@é‘ %‘g%lféﬁp omthe group conprising of Ala(A),

a- am no- i sobut yképe Ampirdte( Al b), 1-am no cycl opropane carboxylic acid
(AC5C) 1-am nogLuG gaq% .anecarboxylic acid (ACQ),

1- ami no-.cycl ohexanec Xylic acid 15(AC6C) and all other synbols are
as defined ear |Bnet Benzyl, I n anot her enbodi nent of the invention is
provi ded conpoyds: . BLBEy‘EHJb%nW) wherein Z2 represents a naturally
or unnaturally occurri acid selected fromthe group

conpri si ng of ‘%H’(()M‘ﬁ)a?fcﬂ“&ﬂ# "U‘lﬁH@K}'“Blyhﬁnﬁ)la!anmﬂ,e as defined earlier; In
a still fur;ghehuer@%ig gr B the invention is provided conpounds of
formula 20 (1) wherein, “edch of z4, 76 & 710, may be sane. or

di fferent and Fﬁﬁﬁb&i’ﬁ@?ﬁtﬂw ,ﬁepstenmtmhaphm,ur ally or unnaturally
occurring am ng,tazr:(giqnﬁeg ected fromthe group conprising of GCiltr(E),
Aan(Q, Ab anE?E ot her s%mrrbols are as defined earlier; [n
anot her . embodi REM =Bichiormetanent i on i s provi ded compounds of formula
(1) wherein eaghq}oiné}q DimdhddriByidpe same or different and

i ndependen resents a ‘25 natural |y or unnaturally occurring

ani no acid elB ‘%IH ‘i drpengegpediinideonpr i sing of Leu (14 e (I),

Me, Holeu (Hormhwm M%bprowecilhgi%mem pha-net hyl -i.

fl uorophenylit !l(:j'ﬂ -a-
al pha- met hy1- ¥ urophenyl al ani ne (-a-Me26-F-Phe-) and all other

synbol s are asEtgteHmaﬂb;lemu ier,; | - In another enbodinment of
t he i nvention r%F) r% .. ded corrpounds of fornmula (1) 30 wherein 4
represents a rFéf a \1\}3’"5\" unnaturally occurring am no acid sel ected

fromthe gaSOUann?pFIumr@gnafmﬂye;rbo |,pha- met hyl - Met (ceMe-M, N e,

N- et hyl - Nl e (#I\%e_’) yn@‘i and@ﬁﬂaﬂot her syrnbol s are as defined

earlier; Pérent of the invention is provided
corrpounds of fgor Guine(s),|) wherein each of 41 and Z13 may be sane or
di fferent andd nd pendently represents a naturally or unnaturally
occurring ani 1 alld™el ected fromthe group comprising of Alb,
cxMe- Pro; Lysmmﬁ)a,mate;ym ne-Biotin (K(Biotin)), K(NO2), Arginine
(R, 5Ar “‘Eﬁ arginine (liar), Onthinc (On), Orr('NOZ),
Otrulllne(Otla (5'2:ei’trulllne(HoOt)
al pha- net hy| - He Isobnaipheny| al ani ne (- a- Me- 2F- Phe-),
al phanet hy1- 2 6- %}Lgrophenyl al ani ne :(-a- Me- 2, 6- F-Phe-) and all ot her.
synbol s are. as ci d earlier; In another enbodl ment of the :
" His= Histidine, ‘



In a preferred enbodi nent, the present invention discloses nodified
PTI1 20 anal ogues of fornmula (1) wherein "A" represents the groups
-NH RL or wherein Rl represents hydrogen, Biotin or suitable am no
aci ds such as pyroglutarnic acid (Pyr), Pro (P), Val (V); R3is
selected fromoptionally substituted |inear or branched (Cl-00 al kyl
chain; '13' represents -COCOR 2, -CONIIR2 wherein R 2 is as defined
earlier; each of Zi, Z3 & Zir may be sane or different and

i ndependent |y Zﬁ‘,[rgz[oesent s a naturally or unnaturally occurring

am no acids selected TromtHe group conmprising of Ala(A),

ct - am no-i sobl i tHatite BenatittuNile) , 1- ami no cycl opr opane carboxyl'ic acid
(ACC), 1-am no- P car. lic acid (ACS0),

1- am nocycl ohexgyﬁ;‘?(l:lgr ﬁgi‘%ﬁf@ﬁ‘g%%%(/xceq; 4 represents a Vval (V);
each of Zz4, 15 d&lehewr Hompleycing same or different and i ndependently
represents asnaf WY ‘ y 30 occurring amno acid

sel ected fromtggﬁgrolu%ﬁ%% r%yﬁgdi%f Au(E), dn(Q, A'b; zZ5 Zr
and 4 may be safi®ASt Tdizatedionybenrntiiszoidependent |y represents a
natural |l y or unggtrar-24.}b . | K=To0 \C] ted f.romthe group
conprising of Lou rg{?ih?“ g&&l(-l%ﬁ}d?ﬂ 2@'?3’.'23‘!“?1‘%‘%%&(%@%?‘#8?’, ”ﬂf’@‘*’?ﬂt{f‘g'
al pha- t net-hy1- 2PLG GrHg BerfaremagsiLinsid Chromstograghy; 2F- Phc-) |

al pha- r not hy1- 2x@bid) ur@p;}&@m&@b,ani ne (-a-Me-2,6-F-Phe-); 4
represents g na% ral gxor unnatural ly occurring am no acid sel ected
fromthe grélp gﬁ%ﬁ Y (NWitrobet ,  al pha- met hyl - Met (aMe-M, - Nl e,
N-nethyl -Nle ((MN-Vfier, )Nl e); Z1 & ZU may be sanme or different and

i ndependent |y rlg‘fr@ggents.a naturally or unnaturally occurring 5

am no aci d sel ecH F lLéftie Herogroepeiydies Spegowethvb, aMe- Pro, Lysi ne
(K), Lysine-BidiysaL{dideBi otin)), K(NO2), Arginine (R, Arg(NX®2),
Honoar gi ni ne ( Hat ) nithine (O, On(N®R), CtruHne (Ct),

Honoci trul |ine (Eot4d l al pha- net hyl - 2- f 1 uor ophenyl al ani ne

(- a- Me- 2F- Pde- )MemalMetaenims, hyl - 2, 6- di f | ur ophenyl al ani ne

(-a-Me2, 6-F-Fhgy); Zl 4 represents a naturally or unnaturally
occurring am ‘ng\d%ci@métgl(sg’ct ed 10 fromthe group conprising of

2' - et hyl a4' anetioxylblitghenyl al ani ne (Bi p(OWVe)), a-nethyl ated Bi p(Ow)
[ aMe- Bi p(Owe) ] " glnﬁt}g]-itgret hyl- 2-f| uor ophenyl al ani nef a- Me2F- Phe-),

al pha- net hy1- 2, é4| ki ophenyl al ani ne (-a-Me-2, 6-F-Phe-); Z15 when
present represeptsmdligmatygnal |y or unnaturally occurring am no acid
sel ected frgm L ar.o onpri sing of 2-am no-5-phenyl pentanoi c acid
( APRA) or gﬁamh%-l gmr@%@"l @E | Sphenyl pent anoi ¢ aci d (a- Me- APPA) .

The subst it uenMS=dvasayecobmetee gr oups defined above may  be sel ected
from hydr oxyl ’NQ:MNQ.%HM thio, nitro, am no, alkyl, alkoxy, hal oal kyl .
or. hal oal koxy groups; ) The term ' natural am no acids' indicates
al | those twentie=aidrrociagi ds, which are present in nature. 20The term
"“unnatural am ard dg' ‘nen-natural am no acids' preferably
represents: ei t%ﬁﬁepﬁaﬁé‘gﬁh@&bf L-ami no acids with corresponding

0- anmi no actlls @ONks Nepitgdedtent of L-Ala with D-Ala and the like or
sui t abl e nodi f g Ak Qne: be. L or D amno acids, am no alkyl acids,
ei ther by L kaﬁf‘%ﬂ%@%n such as substitution of Ala with
a-nethyl ~ Al a (NMoR=PMepedobient of 25Met with a-methyl Met; o
‘substitution ‘Qnm%,;sﬁiﬁ“%,egﬂ@jmr of amino acid such as substitution of
aromatic anming acid side chain’w th hal ogen, (CrC3) alkyl, aryl
groups, nore S$PBEIQMiEERGy the repl acenent of Phe with hal o Phe;

The various giRHER.)- GGl i substituents used anywhere in the
speci fication 30ar eﬂ d(glglg[r;lﬁ%@gﬁ@ﬁ the follow ng paragraphs. . The
term"al kyl " Bedy¥r-p@tadnynisestianer al one or in conbination with other
radi cal s, deneh&spran}iatR@as, or. branched radical- containing one to
ellght egn car b%’?ﬁl—w-ﬁr‘é&?m‘?‘frig}’}&m ; et hyl ;N propyl , sq propyl,

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



Med. Chem, 36(21), 1993, 3039-3049 and c) conpounds in which

i ndi vi dual am no acids are replaced by anal ogous structures for
exanple Ala with Md; Met with a- Me- Met. In general, the use
of such alternative structures can provide significantly |onger
half-life in the body, since they are nore resistant to breakdown
under physiol ogical conditions or to i nprove bioavai lability.

Thr oughout the description the conventional one-letter and
three-letter coderbher=B&B@kNE] vRMRAGEAS; .ar d a |l _as
general | y acceptabl e Emt]r ee- I‘elte?ﬁ‘gﬂggggﬁﬁggﬁgggﬁg?gﬂﬁﬁnﬁwﬁ?x\éﬁ"oé?ﬁ%ﬁﬂ’hm*
acids such as |iar (HOHYBREGEH: ne), Me (norleucine), a-anino

i sobut anoi e aci dr=Arrbiinear e used. The term " PTH receptor nodul ator or
ageni sr refers g&s’;}lbcotngound thgt acts at the puti and/or
PTI-1-2 receptor to al f&r et ghpdmipistraton: egul ate downst r eam

si gnal i ng 106vefPRS = SulihPlase PNR: Pyrailizt | on, Exanpl e of receptor
nodul at ors i ncl hgoni st. . partial agonist, inverse agonist and

al l osteric pot eﬁ?‘?%tgoerh%.omﬁamm"g’ In accordance with the present

i nvention, the IyBt-hBimethylsipli,at ed short-chai n peptides descri bed

herein primarilypacts.as VI E.receptor agonists. These synthetic ‘
short-chain peptllpgesfrg%rﬁyﬁ"ﬂ'gsi rable in vitro Put receptor agoni st
activity in OVRIFA $3rifld6roeetit agid,i n t he range of 1-1000 nM |

concentrati ¢p. ftal-L068REOL: ni st cti Vi i s ,assessed by

esti mation g(? aﬂ%-t%g 23Fﬁ ?gifg[r'ra%ﬁ%é? élf"E%/'STI‘F'I’@’“F‘&@”HB%&WH@@FWS@% of
t he short-chai anb'é"b’ﬂtb’tiHQU[prepar ed showed increase in BVMD and / or
bone strength, e leshgd in vivo, in O/X rat nodel, thus making
them i deal therapeut’ic candidates for the treatnent and prevention of
ost eopor osi s. TYfés ¥alinow cl asses of short-chain 20pepti des can be.
adm ni st ered bywwr« &)is@f g@t her non-invasive routes or parenteral

rout es of ay m 'shrati'o‘n_.. The present invention provides
short-chai n peB{’F g ceptionpithe accompaptiag deeingsi cal conpositions

enpl oyi ng such Fidueé t - SN DRERL j .al on, Shconmbj nation
and for net hod?:;d:{} l;@lgr;ﬁ_ suqﬁ%ﬁgr qﬁlﬁﬁg%@&?f ?é{g{ 3%)311‘&3?‘% Ao deq- 10
the 25 present "PnlddFiaste §.do RakTH: I ghasnaepuistic attivitgnpasiced namount of
conprising a thevapeuisegal |y ef fective anmount of short-chain peptides
of formula (1) i al ope_or iin conbination(s), wth a pharnmaceutically
accept abl ecar r F BPF¢ £ F1annles of sphegenalivspratertet smido faoids usedan Fge based-solid
del ayi ng tB& pplagspaiofnhesiOEpes) MSEJQ%EI%Q%EI%L_S, especially primary
ost eopor osi s, dlgindo _ir{ne,oslsligpor 0Si S, postmehopausal osteoporosis, ‘
hereditary and EORgantiig PRordy sithsieacH) Nopdid dEisure wh 8% mcmase in serum
t her apeut i cal | §a’ekidgtiiyeredmiioreale ia Bsth PONRY s)pﬁ-,%i/ﬂﬁm% rior mul a
(i) or their clgglp r]catcl Qﬂées)' g,a‘r\1 becél?drn' nistered to a manmal, " exanpl e,
human and a patFent i HerEad Brchemicel prAmeemaah fmar iveight, i CVieRat after 6
short - chai n. pepekdesitment with Seq. 38\, ak1 SATEfIRI 3§, rout es can be

enpl oyed t Iy . ihe short - chai eptides of the present invention
vverrFI )Iznovvnﬂt (F; Iﬁ,ﬁ%é gk%{fs A '?%S?H@’Sé’?tﬂa Fie i e f%‘%ﬁfffeﬁs‘i@ks tRaknent with
short-chai n p&pq.ifBd¥o.dtlfornula (1), where all synbols are as define

Coget her v ¢ h k& AEfco! Sefiths olane e R GVR "o a0 seateebirgnt wih
the art of beﬁﬂ-d@fﬁymhesi s, or variations thereon as appreciated by
Lo & hose descr e Doty Sibfieiaf B JRbuiyarobrascfn Olecrmbintee et
‘descri bed3er BiamenhyithSenr BNeddl.by chemnical synthesis using suitable
vari.ations ofyp, the..sel ution- phase (preferably, using Boo- 10
chemstry; M %g%%n%‘ggfi.ﬁ%" ‘E&@"a’ﬂgﬂﬁt"“" The practice.of peptide
synt hesi s",- Spri né@ﬂ%dﬂa@ wilethic pyesdf8Aventian, £Fhthfic sibri-MeinPBATIEY havinkhe
peptide synt has!stuccidf!cbhdla () WhRWY showld' pitt /oSt "sgoniotic. activity, are

| disclosed. These short-chain peptides exhibit incréased metabolic stability to

- wooo .



20 4. -cl i met boxyphenyl - Fnoc- am nonet hyl ) - Phenoxyacet yl - p- net hyl
benzhydrylamine resin (Fnoc-1tink am de MBEIA resin),
2-chloro-Trityl-chloride resin or pbenzyloxyberizyi alcohol resin
(FIMP resin) to which the CGtermnal amino acid may or nmay not be

already attached. lithe CGtermnal amno acid is not attached, its
attachnment may be achi eved by 11081 active ester of the
Froc- protected amno acid formed by its 25 reaction with DIPCDI. in

i no_aci d vas. SprA et s BREN Mt e HBR o BH h kWi o
‘acid, N-term na|Pl‘1§l’“@tUBt§’[34dWUGf("pﬂpr] a}dved asieaselambiel @@thtt\[ﬂf[}&nzymcs such
deprotected using pglgs @%d%ﬂ@‘ﬂ%&ﬁﬂhgﬁ{ %19 laﬂ& ﬂnst Ait’érer;m%}/o I%{;zovlfl\?\lle)l A% o

and deprotection, excess 0 cou I'i'ng reage
removed by was hl"if‘geﬂmdt netghtic sm;wmmw sf@omhmmgpt@l&s @A@ aldoebe delivered

subsequent agin ‘B%/ 36d1 ISusat 2RI GROD |f%ﬁ%0$/tﬂ§é&?_p%ﬁmp£f i%rﬁﬁ)}rﬁlm m

esters produced from DI PCDI/ HOBt or respecti
case of some di PRY cHiFgasEoahTGRYiZeds bechask | fagsoupduction ouch h@‘SeﬂﬁiﬁﬁPﬂ@Sle

aci ds, which ar gugnmgﬁ@m%@mgymm,m%r@%gglrggon¢ \lky side chain
protection; conplete_coupling can be achi eved usin a conbi nati on of

highly efficient coup¥ Meeatdeniontiundissloses npyel vhort-phamapptisies FUTUL rogpntan

addi ti ves such a@nml?@%g;ﬂ&@,uwm%h@ﬁuﬁegj the short-chain peptides
~descri bed thEI n can be carried out by using batchw se or continuous

flow peptl de“synthesis apparatus, such as CS. Bio or AAPPTEC peptide
synt hesi zer, utili zi n,g,«:"_t_gfaz2 Z]IJ}J&ZQJ.}{ yLL, atgg_gft_y?nzﬁx;r ;qg;é;”‘];h

non-natural non-commerci al am no aci ds presen diff'er ent position
were incorporated into the peptide chain, {l)si ng one or nore nethods
known in the art, |In one approach; FNDCpr gt ected non-natural am no
acid was prepargﬁ Fig sol ution, using appropriate literature

procedures. For'Aexq:imdeas tﬁ&l@mlﬁﬁsﬂOBIHI;R.%%wwmmmm%pmﬂﬁﬁﬁﬁwﬁ@d\

above, vvere I red fr uttunl c a
oot omer 15 o BB 6 Gprtohe T SRR o o et e A8 chins B e
J.V., et al., Tm:nataadf aeh ab AyrogRiBinic &c?@@’yﬁﬂﬁrzy) P, alphavmefmﬂl’rohne (aMe-P),

Froc- pr ot ect ed hy] at ed a no aci ds were are
oyt i o St r eLReRV YN SBoaSFrt ). WPk gy R (SN ). LaeBiotio

_:I”_( ?) hzgol /]&;-Z@S(h]@ﬁ lgﬂﬁdflgw)ﬂl@ ggie;eo@dgﬁmﬂ@ptwah“)e%%l&&d Brear or branched
etrahedran Asy r ‘ ;s - S
derivative was (Ehéﬁt‘\ ‘ﬁ@go‘lhﬁ’ﬂ' ?ﬁ!e'ﬁ)él?‘%’ﬁ’-' iﬁ%‘ég) s?ﬁ{%ﬁ'&'i’ saryg,f ""t“f{%ﬂ’g'eﬁf iagralky!

Al ternati velty, gréxgsy equired non-natural anmino acid was built on the

resin directly usin  SY rgani c, che try pro res an

| i near peptide chal “éﬂﬁﬂ T'Bgmﬁm"m* the Wg]g'ﬁ’éﬁt‘f 5‘3“&‘%5‘? n ﬁ’h@'ﬁyur'%‘}‘%'
for their respdadanyie ﬂsbmn;ﬂ 0 hlyhﬂnyﬂeﬂbupd;etﬁc M?tymh@l gloapisadicand from pyridyl,
deprot ected using suitable varjatio f ot tandard cl eava e :
20 procedures ctilgg'&yil %’Q’g ii“}\daﬁﬂél’l%lc ”af‘f’\lﬁi %m‘( i ﬁﬁ “IQE@SI BTQUpS Rgpresphf grougs
Pepti de Protei whaesn thel@POgrodb is 3dzhadbl)an AkyIr@bigisredieMeddhelstvitare iR
inthis inugntian.is.the use of TFA cleavage m xture, in the presence

of wat er ar‘i2 Tls§5‘§1[lé§ '%'Eavengers Typically, the peptidyl.resin was
i ncubat ed in THA kpiddmar-COORS ACOBHR; B THADR], mh(,&mBRz rcﬂmberrss Bt orr saitable

Sol i on'1 & coftuiFapaet Sok B wimibeRhG, ehicf deadiGid rhiganon.

resulting. cr udEyﬂmq:ﬂ)rlpla&adltl& e her precipitated or washed with Et20 or

oo €1 ot ron by or GBS s B san A HERERt AREbdGhe Rl s
desired pusit yngemllper ointammgdy.bympgmmfnmaiﬂs mcctadsﬁmlg:hprgem@r@mpviang of

E‘E’fﬁmT?Euiz' S e L e AV R SRR A A G T
a |inear gradlﬂplha-mf:th&\mmnﬂd (onare,, GRAG mmf)e&%:m Leésbu@ﬁb%aﬂbmb) 1-

It



MeO 4. -noe-PAL- PEC-PS itt$10 20% Pi peri di ne Depretee Hon MeO

PAL- PEGLPS Resin Peptide + Resin Schene 1: General Schene for

Enl oe- Based SETS A stock solution of diisopropylethylam ne
(D1PEA; 0.9 M and DVF were stored in reagent bottles, under dry
nitrogen atnosphere. the resin, Fnoc-PAL-PEC3- PS (0.38 nunol/g; 19)
was dried over P203, in vacua (I hr) and swollen in freshlydistilled
W (5 m). The swollen resin was slurry packed into a glass colum
and positioned in.the syn S| . Re. Y MhehbiGce Yt Mscaik @i acid
carded out at ad'ﬁ“%vfi%‘dlf%%(rgﬁ%g @Fbgg}jmﬂchqkl,fiébla‘e!, c%%e%r esin vvabg
washed with fre&hlg),distind-tystbhphrechibprylio apidddt€3:  Deprot ection of
Fnoc group was perfa 1.t R, 2020 DI peridinge.iw. DM for 10 m nutes
and the deprot egf ‘f“@‘%gﬁg"“r{r&%m‘@é&%@&rw det gc\[}i on of the col um

ef fluent at 304 Mrh Edlabf &, s &AGbomythedamy of differerand peRengely gepresents a
peptide synthesj | YlcdRGRAENhG acia!sMEiMd NSRRI 0p Eanfkisifg of
Time (M nute b@%’ﬁ%@%@%ﬁ%ﬁ%am de" (DVE) T- 10 Deprot eichRQ 20, %
pi peri dine in DWB), MorpginanicDrid (HoGhy),4 2-amino-4-cyanobutanoic acid (Abu(CN)),

' Asp(D), Asn(N), Gln{Q), Aib;
Each of Zs, Z; & Zp may be same or different and independently reprosents a

naturally or unnaturally occurring amino acid sclected from the group comprising of
10 Leu (L), lle (1), Nie (Norleucine), Nva (Norvaline), HoLeu (Homoleucine), Abu(CN),
" His (M), Phe (F), alpha-methyl-phenylalanine (-a-Me-Phe-), alpha-methyt-2-
ﬂuorophcny!alanind (-ct-Me-2F-Phe-) or 'nllpl.mamcthyi-z,ﬁwdiﬂurqplwnylalahinc (-

Me-2,6-F-Phe-) or 2-fluorophenylalanine (-2[-Phe-) as below;

F E
: F
HN COOH H N COOH . HpN COOH
15  @MePhe a-Me-2F-Phe @-Me-2.6-F-Phe . #F-Ehe

Zg represents a naturally or unnaturally occurring aminb:acid sel’eat&d from the
‘gmup‘mmpﬁsing of Met, N-methyl-Met ((NM&)M), alpha;mcthyinal (aMe-Mj},
alpha-methyl-Valine (xMe-V), Leu, Nie, N-methyl-Nie (NMe)Nle), alpha-methyt-

20 Norleucine (¢Me-Nle), Nva, HoLeu, Ethionine (EtMet), selenomethionine (SMet), Val,

7y and Z,3 may beé same or different and independently rcf:rascnts a namral!y

or u‘n‘namraljly oceurring amino acid selected frbm the group ‘dbmp'rising of Aib, Pro(P),

aMe-Pro, Lysine (K), Lysine-Biotin (K(Biotin)), Lysine(Nitro); K(NOQ;), Arginine

(R), Arginine(Nitro); (Arg(‘NG;)), Homoarginine (Hér), Ornithine  (Om},

25 Omithin‘e(N‘ifm);'Om(T\IDj); Citrulline (Cit), Homacitrulline (HoCit), Phe (F), alpha-

thEthy!-phcuylalanirE..(-_(wa‘_:ﬂl’heﬂ), aipha'-tm:fh;#l~23»ﬂu'ordph¢nylalanin& {-c-Me-2F-

Phe-) or alpha-methyl—Z,ﬁud'iﬂurophenylalallillc (-q‘—Me-Z,EJF——I-’he-) or  2-
ﬂuog'Oph‘anylﬁla'nine‘ (-2F-Phe-); - | |

12



Acyl ation Am no acid; TITTU and dii sopropyl et hyl am ne (in DWVF)
Recycle 120 5 Wash Di net hyl fortnam de 4 10 Excess pi peridine
was renoved by three auxiliary wash cycles and a distilled DVF wash
cycle, with each cycle of 15 m nutes. The am no group was treated
with 10 Fnoc-amino acid (4 equivalent), preactivated with Tam (3.9
equivalent) 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

removed from col um amﬂmmmtmnafumz oﬂuhﬂaldlﬁf meﬁmﬁb 85d &iclted from the
distilled DM wash cycles, with each cycle o

Furthermore, synBRWt FRpriingzes :’(ﬂ@kﬂ"bt%hq?‘dﬁmhw&wﬂl@c@ﬂ!a{ﬂhém) ardethylated
wash) were repeaBpoNo | 5 I ) i.de. I
deprotection. cycl 2‘1?)V\/aés3 pﬁ%@ggﬁ'\% toﬁﬁ'ggﬁ%) Mphgheéélyﬂgﬂnni‘)’% Gﬁ n{%ﬂ%
m nutes to rennv-épltﬂﬁwlhbéﬁrﬁlmphﬁrblﬁugmoup, ﬂ‘mMad\Reld\eby washlphymieﬂwy( -2@-

X 4 mnutes).s Co [ filtered thro Si

glass filter, &Tﬁtllrgﬁh%ﬂylﬁ’lﬁ}?ﬁé s@?tdg!e\ggigeleq y gnhl’?{ opiGRY P%@M’ Che lghﬁ% as
met hanol , DVF arflo: et hyl ether (100 nt., each). Peptide-resin was
dried in vacua over 111205 (2 _hr) gand 20 stored at -20 t.

Me046Frin4. Ai..-P ECGPS gob Pi "“er i di i “Frve deprot ection) 2)
Ftrioc-ct-hle-Phe-OH (4.eq. (8 eq); 2h

aci ds: Enoc-Lys(Boe)
rinoc-An(TrO-OH F
Free-A n(TM - Ollulﬁ ?) G u(01110- 014 Fat oc- ACI 5C OH

Enl oe- Val - 01i Ft noc- A f""bl péf P'dl ne (Fidre¢ @eBHotection) 6) T™
cl eavage 7) RP-EPIC puri f| c.Mon

112N- ( AC50) - v-(AcﬁwﬁPAQloml@ampwmve Peo) - KafteTive- Phe) - CONI h ( Seq.

| D. No. 18) Schene 2: SPPS of Seq. ID. No. 18 Ni nhydrin resin
test was carried out heck the. Mterm nal Frge~amn no group of
resin bound pepti de. App ar ance of je- pur pl e q rati on o e

sol ution and_ the r

test. SmaiN“|scabe cl eqpale-coag carrife qutFto assesls the
purity of resin bound pepti de. The dried Pept d‘écﬂsa nH{Ea TOOHY) was
treated with m xtwe@nd 1 M) Qfv.ERRy. Wat er, thﬁlllﬁ_ QRL opyl S%Q,Pe (95:
2.5. 2.5 v/v), for 90 mnutes at. roomterrperature With gentle 10
occasional swrli ng5f5TH’é)’r'@sP'ﬁSWIaSl‘ fbdette iZed Whevasieesht trapesughd yatwiatih or
neatl TM (1 ) @bl ollidifLadihd biidOedBP (5} AOLBHE Lol pﬂ:ﬁ%@?{ﬁﬁ%ﬂ -5-

pressure. Residya was azeotroped three tines

(2 rill), dﬁéﬂym‘ﬁnwe&%w’é’@é pREntas iner?-ritiad-5 Hithedy ipgmtmipic (Rid{a-Me-
and the aqueousuWayer was extracted three tinmes with diethyl ether (3
m.). The aqueous | ayer was separated and freeze-dried to yield the
crude 26 peptide

1-1214- (AC50) - V- (ACSO) -El QLM I Q I t ar
The | yophilised peptide

1- 1214- (AC5C) - V- (AC50) - El QLM LQ 1-
was di ssolved in 0.1% aqueous TE ]
anal yzed by anal ytical RP41PLC aAd characteri zed by electrospray
i oni sati on mass spectronetry ('SI-NB) Percent purlty 9096(crude
peptide). F,SI-Ms; Calcd. for M
112N( ACSC) - VAACSC) - FI QLMHQ FiakalkB2r o) - K- ( a- &) - CONFI 2: 1790
(NE), 1812 (144+1le) and 1828,0%&C) Pound (hﬁﬁéAﬁRAl 790 (hA) 1812
(M+Na4) and 1828 (N%lC) :

Phe) - CONI 12,

Phe) - CONI - 12

‘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



Usi ng above protocol and suitable varialions thereof which are

Wi thin-the scope 10 of a person skilled in the art, the short-chain
pepti des designed in the present invention were prepared, using

Enoc- SPPS approach. Furthernore, resin bound shod-chain peptides were
cl eaved and deprotected, purified and characterized using follow ng
protocol. C eavage and deprotection: 15The desired short-chain

pepti des wee cl eaved and deprotected fromtheir respective

pepti dyl -resins I G . ;
ol ut i on of - TRA"T A S Rl Mybibg s iR (Bp it sadRct @ boRtuafhi
100 g of peptlé?pﬂﬁﬂ?ﬁ?’ﬂhéwhﬂﬂéﬂmﬁ@*ﬁ@pﬂﬂﬁykﬂ%éﬁﬂﬂﬁwéﬁﬁhﬂhe m xture

was kept at room term{emﬁuw &nﬁé‘;timn%@@é'u%ﬂioﬁ& %Caki&ﬂwnﬂ&@nds‘%ﬁ'tﬂrrﬁ%s(l)
filtered, washed with a cleavage m xture and

filtrate was ev&Hsich & it geleptaingen . vmé@iillﬂaebsawdu é‘é!'“ m%raﬁﬁhg%df vesd afkyt

10 m of watgr apdnk nhfal%?%ols%’@ls mcﬁm.&act ed 3 times with ether
(20 mM each) and finally the aqueous |ayer was. freeze-dried, Crude

pepti de obtai ned al t@ranpihgebo hef Wagwmwnﬁ wEviHy srmnoundsiaf fermup @

as fol |l ows: Prepat@in \ﬂerdp(eE’duQmmi;, qa_*omm @ﬁcrénhgg%w&é@u&h@? Em&h&lafhmo
peptides: 25Preparative HPIC was carried out on a Shimadzu LC 8

li quid chromat offdhauchass Jitli (Y b rriefre-etddy “b@’pﬂ%@“\’dt éé’&ff’%Pé‘B) i2gd Eﬂ’UE‘)@Fr

wat er was i nj ecg%mgﬁrgﬂﬂﬂﬁmmm@ﬁp colum (Luna 10p; C s; 100 A)
di nensi on 258X50 d with a linear gradi ent of ACNI i
vvater, botHbuf fer P H‘”@‘ 2 %mrﬁaf thwvmowl?fewi?da‘fwav"dwff%m!drm

[ mm wth effl whetkineah P 2| B9 &DY,, RS td:%nﬂ@bﬂﬂaﬂ@knﬂa?r@l lﬁd‘@pmﬂcﬁ%pl'ﬂ@&bcnts
gradi ent of 30 20%@)9 70% of wat er - ACW mi xt, re ffer‘gd with 0.1 .% ¢
TEA was used, oW&IlY periayrly osyirmigsiping aci SFW‘F FéWt’f’&H‘é!HEjﬂ“g"

per minute. TheAd@&), bSfins- @@lsw}tmeicuﬁ(eﬁb)waﬁrﬁmse}dlma,ﬁda bdﬂb{ﬁcyﬁfh ﬁtgdi €AC,0),
10-20 nl fractli)n and pure short-chaln tides were 8 bt ai ned

anor phous whi t e &améﬂrygmw@%fmw'fcsawo%%‘?) leuperyslehernepaboNytic acid

fractions. IHPL@.(aGahMBdl&tlﬁisﬁ]hﬁlwHdeﬂﬁi:d%m&{, chai n peptides
After purification C as .descri hed above,

r r ve |1 h
el o it aonl oo o ¥ sBoR Brbodig oy jpencits b opreyiiadeagbids S fpmula (0
anal yti cal 14PL\Q1&MB ¢ Paprdsemts aelryily sralndn(rlyGoamnahiy sintho atid sdlestid Riaite

epti de Luna 5 nmm col um: wa
bt Yot n o Bin coxttiisens (i go of v8R BnENeR b SR e
acqui sition of chroimbeft Arthaembsdinichad teudveationd2 Promided Mﬁnpﬂgndi dPDAmula

det ect or, | ;atl on S S ectronetry Eac
characteri %ha E(yf? et 55Pr %%2‘;\/5?1'1 Sa l°bﬁ‘a’rfrass“é'5e%r ?gpﬁ%ﬁt anfﬁgapendm“y
MS),, either i negresutsi npaokionr unnak;ﬁﬂll»jscmd:eg amincp hadd qdeadwdﬁmhethmsnp

spectromet ers 10, (AR} SO0 IR CA Ty Gy ERRRSh RS S Behk el

anal yses in po on el
data was acquired ov'nean(itﬂremrhtsbmcrumgeheorﬁwqu@rdlsmpfmmd coperated! Grmukai(h

eSOl on | Ay 8RR A1 4RHTRLAL YGRS ARG, s

~nol ecul ar wii ghturadiyamtuichiteraliy mvuuingtMnmcts«tm@nﬁmmghmwammmg of

usi ng Anal yst of wag)e I.Zi h nt hetiennme e
descri bed her eljtﬁ&aljac"ifi w t i’ ot %r Lﬁc%ﬂrfﬁorgpgmélngﬁc\j‘t eg @BI J@%ﬁ.ﬁezhylz
suitable' vari a‘lummphﬂrwmxmf(ﬂmméﬁﬂiek)owmnmbmeﬁ ﬁdﬁblrctphmalmnmc {-a-Me-
peptides were gr T ISyl is indicative of -
t he vari ous gr(e)lfglgﬂé&jm&j ﬂq’ hév"%b%ge%r gSdmﬁnﬂla ri“’ can be prepared
according to the pr bsmwthﬂrmmﬂmmof amdmantmnzi@pewpbdtceldpmmdmf foemdln (D)
i ncl ude obwj,ou t ' th
Vi %«h}!.%[]dz‘;‘ %;%&{18% nLt‘i]Pa?lgtar Hiy %Lcﬁmﬁ’a?qjérhﬂﬁéma !;é%?e\éggan{ fhe

such disc:I'nsure s e con
invention in aggoumwdeMgTﬁMe&, ﬂpl(amw@:hyd)l\det [IMQM)sNGH N*mhwlm!pé@{MdH&) ,

D "No: 25 Tabhl P Sphd s Bogh “D .“nt pep1 des. b epar ea Sea. 1D,
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'(A\IA?:S\C?) gl\llelEIhQ_ Nl e- HQ Har .. Ai b-k-(a- Me-Phe) 11
( - -E1QL- Nl e-14Q Har - AK- (a-tyl e-Phe) 12 13 (AC30O)-V-A
I(RC%?C,:) 181%%(} 44ar - (aNt e- Pro) - K- (a- Nl e- Phe) ) ( )
- V- -ElQ.. Nle-11Q Il ar-(aN e-Pro)-K-(a-M-Pho) 14
(AC3Q) - V- Al b- EI QM | Q4l ar - Ai b- K- (a- Me- Phe) ( )
(AC3C)- V- Ai h-El QL41le-i (Q El ar- A h-K-(a. Me-Phe) 15 16
Al b- V- (AC5C) - E1IQLA14Ai ar - Ai b- K- (a- Me- Phe) 17
Ai b- VAACX) - 111QL, - Nirembthéd chetanlindinh okih¢ anvditmn P ejpovided compounds of formula (0)

(AC5C) - V- (AC5C
( ACSCg V- E ACSCngEﬁ_@_%%N%emrz"B‘i%m*% @ésgr% Iéf &ﬁf g@\% 5 lt?lg)n:llackgndcﬂr@y represents a
(AC5C) - V- Al b- EInﬁluMll}d—oldmathb/ %Lgamg/gmmep)mdzge ccted from the gmup comprising of

(AiAbC?\C/LA\éééI) bEE&% Frpo by s'-t'wgr(fg yﬁ(@ﬁé‘? BBkiion, 2ROy, Arginine (R) |
A e V- (ACOCE- ElQuNG g~ Hasdarginkich- (lda(),a “Ovhighhe) (G, AOM(NO,),  Citrulline  (Cit),

| b-V-ATD-EIQ aiumocatmlhne ??{o(l\!t) a&:-?igmelhal 2 {Nforéﬁwh@lﬁraf H@Q-maMa 2F-Phe-), alpha-
| methyl-2,6-diflurophenylalanine (-o-Me-2,6-F-Phe-) and all other symbols are as
defined earlier, ‘ | \ '

In another ermbodiment of the invention is provided cmnpounds‘of formula (1)

10 wfnéféin Zaa rﬁptﬁsents a natumliy or unnaturally occurring amino acid selected from
the group comprising  of 2’vathyM‘ftnethoxywhiphenylalanine | (Bip{OMe)), a-
methylated Bip(OMe). [uM.c.uBiﬁ(dMe)], alpha-methyl-2-fluorophenylalanine (-o-Me-
2F-Phe-), alpha-methyl-2, G-diﬂurophenylalanina (-mMe—z,ﬁnF-Piww) and all other
symbolb are as defined earlier;

15 in anothc:r cmbodlmant of the invention is provided compounds of t‘ormula {)]
wherein Zis is present and represents naturally or unnaturafly occurring amino acid
selected from the group comprising of 2-amino-5-phenylpentancic acid (APPA) or 2-
amino-2-methyl- -5-phenylpentanoic écid (o~ ~Me- .IA‘PPA};

ina prefe:rmd embodiment, the pree.mt invention discloses modified PTH

20  analogues of formuta (i) wherein "A’ represents the groups —~NH-R; or Ry-CO-NH-,
wherein Ry represents hydrogen, Biotin or suitable amino acids such as pymg!utmmc :
acid (Pyr), Pro (P), Val (V) R, is sclected from optionally substituted linear or
branched (C)-i3) alkyl chain; 'B' represents *CODR:, -.CONIle wherein R is as
defined carlier; each of Zy, 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 ﬁyclopmpanc
c:arboxylw 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 ihdepeﬁdéntly ri:pi"csents a2 naturally or unnaturally

30 occurring amino acid salcctéd'frdm tﬁe group comprising.nf Glu(E), GIn{Q), Aib; Zs,
| Zr and Zs may be same: or dlffermt and mde:pcndcntiy repre:sents a naturatly or
unnaturally occu:ring ammo amd seli:ctt.d from the: gmup compnsmg of Lot L) lle

M, Nie, HoLcu (Homcleucme), His (i i), a{pha-mcthyluz ﬂuomphmyialmune («u-Me-‘

15.



25 Ai bnV- Ai b- E1Q (a- Nl e- 2F-Phe) - Nl e-11Q- | i ar - (aMe- Pr o) - K- (a- Me- Phe)
-26 Ai b-V-Ai b-E1Q (a-N e-2F-PheyN e-14Q Il ar- Ai h-K-(a-N e-Phe) 27
(AC3C) - V- Al b- E1Q (cc- Me- 2F-Phe) - Ni ¢c-11Q I | ar - AK- (a- Nde- Phe) 28

(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)

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

Ai b- V- (AC5C) - E1Q (a- Me-21:-Phe)-Ne-1i()- Har-(al\/e- Pro)-K—(a- Nl e- Phe)

31 32 A 2F-Phe-), alpha-methyl-2,6-difluropt i
i toi . (Acsc)-El O é é " ep:n “_“"pﬁy ) N leuri%rlen aalr‘_umAl( () M‘ée bhé)mpmmms a
( AC$C) - V- ( ACSC) MEfiely or wieabumibispurring M‘PP@H‘JI Eleped (ramNhegme rorprisB@ of

34 (ACSC) - V- ( ACHa},-alphiroiry MR1e? FatBIRd), Nleeﬁ::h%yllhﬂgﬂwh&)ﬁ[ﬁ)Zu &(flu May be

Phe) 35
( AC5C) - V- ( AC5C) SaEcer( difgatoqndpindapendentiy] 1ogresarsy a AbthraKy (ca-uvbarihlly) occurridg

Ai h- V- Al b-1- §Q£rﬁmB/Ec|3 5@&&6&‘3 ﬁ’@& W gﬁmlfnl cgnl]prising of Aib, aMe-Pro, Lysine (K), Lysine-

| ar - (aNde- Pro) - K- ( ct - Me-
Ai b- V- Ai b-1i f Q8o ﬂé(ﬂaltw)PﬁéNONl eArginine TR), -Axpiag, (Hamwgahm@ (B9, Ornithine

(AC3Q) - V- Ai h- E1@rhR- MraRRy, FA(HE:GQWN fCif Hofbaitlindd Eﬁo(ﬁt), al}aha-methyl&»
ﬂuarophc?nylalanine (-ch—QF-["hm). alpha-methyl-2,6-diflurophenylalanine (-a-Me-
2,6-F-Phe-); Zy4 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(QOMe) [c.xMedBip(DM&)], alpha-methyl-2-fluorophenylalanine (-u-Me-
- 2F-Phe-), alpha—methyblﬁ#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 alky! acids, either by
- a-alkylation such as substitution 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 one to eighteen carboris, such-as methyl,

16



40

(AC3C) - N- Al b-E1Q 0-1s.40-2, 6-E-Pho)-N e41Q 1-1 ar-(cado-Pro)-K-(a-Me-P

he) 41 (AC3C)-V-Ai b-EL1Q (a- Me-2, 6-F-PheyN e. HQ i | ar- Al b. K4a- Me- Phe)

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

Ai h-V- (ACS0) - E1Q (a- Me- 2. 6- F-Phe)-Ni t 40Q 1- lar- (ottvte-Pro)- M- Me-Phc

) 44 A b-V-(ACSC)-E1Q (a- Me-2,6-F-Phe)-Ne-11Qillar-Ai b-K-(g- Me-Phe)

45 (AC5C) - V- (AC5C0) - EL(Ma- Me- 2, 6- F- Phe) - Nl e- HQ El ar - AK- (a- Me- Phe) 46 ‘

I(ACS(C. %ﬂ- V- I(D AC?C)Km&ﬂ,@ﬁrprBna‘}ndﬁyPhﬂ)mN SeclUh tert-butyl, amyl, ramyl, n-pentyl, #-
ar-(ahle-Pro

(AGo6) - V- (ACS0) T Rt BB ooyt tseatespborpdiey g S BS ve- pi 1 c)
48 The term “cycloalkyl” used herein, either alone or m combination with other radicals,

%_CECP%] ;/_ S'S‘CSC)den Qés a(radlcall con%imng]lhmﬁ qo )sawm car ons suc:}J (aC'\l;c)Iopm(palr cyc%ulgu?yl
(AC50) - V- Ai b-3E1 @y¢lepentyl c@slehekyiRyclohdjitpiah@the like. - ALC- (a- Mahe) SO

Al V- Al h- E1Q (a- k. ) :
g) egi) (AC50) - V- A E)a q{g% &Rgmgpghﬂf_’[\kg’h&lf Ja&w alnﬂ{lﬂ_\écﬁéi Vzls%rrP @eﬁe@@n Mfm«? E'r
t ar - Ai b- K- (cc-t @ parPh&jnother Fgoup includes, without limitation, an amino group and a carboxyl

(ACS0) V- ( &é% %Eﬁéﬁ?ﬁ% e B o P g A B R .
Phe) Ce The absolute '5° mnﬁguranpn at the ‘o’ carbon is eommonly referred to as the
| 10 ‘L’ or ﬁatural 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



(AesC) - V- (ACSC0) - FI Q (oc- Me-2.6-17-Phe)-M11Q- 1 iar-Ai b. K-(a. Me-Phe)
Table 2 (iii): List of short-chain peptides prepared Seq. 1D. No.

Sequence of short-chain peptides

Al 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- Pr o) - K- (a- Me- 2F- Phe) 57 A

I h-V-A ib-E1Q (ci-Me-Phe)-Ne-FIQ Fl arai h-K-(a-Me-2F-Plie) 58

(AGO N A b-E1Q (a-Me-2F-Plte)-Ne-11Q Fl ar- AK- (a. Me- 2F. Phe) 59 .

§ Agg C)-V-A h-E1Q (a- 'Yﬁi;gn%?almt?c) sz !u s‘;u%ﬂ' Qielrrlaﬁgcfsgr%é:t't\:/z%é I::Eno r&v%(ﬁe(s?g:m m-arzxtllzypll-::;[\g%r

(AC3C) - V- Ai bt hEIt@!ftife h gr2BdRhseie Mig-drQndre Teststoit o Krefldone uddef pRPS)ogical

.6é3AIA ‘b-l\‘/- ( ACSC)C-DE&@;:H(SOQHM{&QEE %leﬁmbiﬁ&_ll(} llar- Al c(a- Me. 2F- Phe) 62

i b- V- (AC50) . E1Q ( a- MEhamaiiveihe Nes+iptiq- thd anveneivesl Bno)eutt-ahd ik~ RER6Ye for

(A0 V- (s koM g lR)d §I s BB (Ll B Dhor e

( AC5C) N- ( ACs C) - TPl -aypuc Fcith sWhe -ak 1 ar] (hompargadine), e NRr (oslkuciree),t whaaddo

Z_A(F;?:)e 'y (5ACS ?:) BTG AR DO 6. 1-10- B ar- Al b-K- (a- Me- 2P- Phe)

67 (ACSC) - V- Al b- E1Q Bhaterm S0TH Ricépsdr-mpdulat 63 ddanisiAketéra oMo fpomibihattibls at

I(:'-A\S:SIC)e; Vé é" b- El @ er1 W RalFpTih) r&x’:\gpﬁfrlc}ﬁml i']t?ﬁliil(i@'\@_rféjmc-déﬁ/(@t?c%_ &gnéling

(AC5C) - V- Al tIP- ES(8ntsa SKgheas AN exprietion] Bxapgte- of rheeiiaf anolidatis-ilblades dgonist,
partial agonist, inverse agonist and alosteric potentiators.

In accordance with the present invention, the synthetic isolated short-chain
peptides described herein primarily acts as PTH receptor agonists. These éyitthetic
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 administered by oral or other non-invasive routes or parenteral routes
of adminis‘tmﬁon-. . ‘ ‘ B

| The present invention provides short-chain peptides of formula ()

pharmaceutical compositions employing such short-chain peptides either alone or in

combinﬂtimi and for methods of ‘using sﬁcii,shoﬂvchain pepéidES. In particular, the

25 present invention provides a pharmaceutical composition comprising a therapeutically
effective amount of short-chain peptides of formula (1), alone or in combination(s),
with a phﬁnndceuti'caily accept.ablf:"_ca'rriér. Further pmvide:d' is a method for treating or
delaying thie progression or onset of ostgdpomsis., especially primacy Osteoporosis,
endocrine osteoporosis, postmenopausal osteoporosis, hereditary and congentinat forms

‘.30 of ostedpﬁrdsis, wheiein, therapeutically effective amount of short-chain peptides of
- formula (1) or their combination(s) can be administered to a mammal, example, human
and a‘pati‘entuiﬂ‘méd of treatment. o
Préﬁh‘ﬁ;‘ﬁdﬁof the short-chain pephdas |

B |



70 Al b-V-Ai b-E1Q (a- Me-2, 6-F-Phe)-N e-Fl Q Har-A-K(Biotin)-(a-M-212-
Phe) 71 A

i b-V-Ai b-EL1Q (a-Me-2,6-F-nie)-Ne-1-1Q 1lar- AK-(a- Me-2F-Phe) 72 _ 7 A
il a#V-A i b-E1Q (a-Me-2,6.F. Phe)-N e-HQ 1-1ar-(aMe. Pro) -44-(a- Me-2
F-Pile) A b-V-Aib-RIQ(a-Me-2,6-F-Phe)-Ne-1-1Q 1-lar-A

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

(AC30) - V- Ai b-E1Q (a- | si e-2, 6- F-Phe)-N e- 1-19- 11ar - AK- W vf e- 2F- Phe) 75

I(: '-A\gﬁecg \7/\gd b- E1Q (a- NeygaGyhindiiehbutt b vhEnlofls b 3MaLi@snb. Qﬁm%gpudes of
( AC3C) - V- Ai b- E1the (Reiesiis-idve@idr Phib knowietolong @Gkilled &y thajals-of peatiddesypphesih dhe

| |7E- O_ 1/ 2( AC5C) - sélf% {nam I%ptléjeq of tunnula (ﬂr wharia}! sy1nlmls Rfﬂ%ﬁf f'm cll:e%"ﬁcg car%
79 synthesized using the mcthods descrlbed below, together with conventional tec niques

élhg) VAACSQ) . £1 Qo MetdseOsiting el N &z bt ]p%tﬂibagyn(h@&@ der Qariakiod 282 fas
Al bN- ( ACSC) - ELCBRPESiftsd By gbase pkilled g dhe s Referpd metofe. ipeute boeppt lsyited to
(AC50- V- ( AC$C) - thdd deatridrrigldiv. F- Phe) - Nl e- HQ El ar - A1C (a- Me- 217- phe) 81
(ZQCgI?Za) V-8(2AC5C) ElQ’[& shonw%ax% p%ﬁtlx e %hcrc.%[e deser! % I‘gll-'l gn%y & ;I:?rru?tlué&%]%y cﬁemlcal
(AC5C) - V- ( AC5C) sybthedif aendﬁbs-uaalﬁt: EaRPhRydN\bieboti &lsbﬁ:ho@tﬁséﬁé&%fy?%d Roe-
T ke Awt?‘e%% . ) A FOURERICY g PRty o pepids yatasig, Spinger.
F- Phe) - N | e- HQ Vierlags Bedive- %G) 1 (Gloa; WEM»:&}B&Ph@IicS&pudL synthesis, analysis,
(AGSQ) -V-Alb. Ejb%lg?ga}?“; %(’)I?_l,Fﬂﬂ&g?n_-iew’rcegs,hlgn%nl? Ib‘?ﬁ{) -aﬁ‘cij Qr- sléiicg-%fm'\é%-tgc'l:ﬁlgnf%? 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 synthesi;. 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 .



86 (AC5C)- V- A b- ELQ (a- Me- 2, 6-f - Phe) - NI e- F1- ( Abu( CND- Fl ar - AK- ( a- Me-

OF-Phe) 8 Ai b- V- (AGSC) - ELQ (a- Me- 2, 6- F- Phe) - Nl e- |

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

Ai'b- V- (ACBC) - ELQ (a- Me- 2, 6- F- Phe) - Nl e- 11Q Fl ar - (0. 4e- Pr o) - K- ( a- Me-

2F-Phe) _ 89 Aib-V-(ACKC)-ELQ (a-Me-2,6-F-Phe)-Nie. 1 1Qllar-A

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

(AC3C) - V- Ai b- ELQ (cc- Me- 21: -Phe) - Nl e- 14Q 1-l ar - A

J Pr( g ﬁ/gt 2!\/&; g g P P- Phﬂ)w i VadedASDS, BR) Gtormial @FnPhetlhed 41 Qheq amingracids

v L ACRG) - b e e o 2R tauh 1041V A Omipe Eugs e 51 gl

%)4/(6\:' ? V'-v.(e Ag36C) Ffﬁg?)l§aﬁh$ﬁﬂ%¢£ﬂ?dtﬁ“ﬁdtﬂﬂj’ p}c@c{cﬂ @orthAgonal protection), such that the
- a- e

(ACSC) - V- ( ACSC)®-Eminp pEteqiiue Apwppa) bapdectively repayed Auripg i sytegisprige

é _“Sﬁg V- (AGO)syfebfe bde Nact2 ks PG \pidedinshiutisn, (wift@utPiy) pré@aluee- dikpvageco!

101( ACSC) - V- ( AGRJIeHIY (S5l qridpprostiop ey idg %“"‘%“F‘%“““%%ﬂ%’(“&‘-‘?\'}%-?é?t%‘{t"'l’:d.

Egg% ACSO)- Vo A bwnEl the acid labile protécting groups

- 1 a- Ve- 2 e~1 ‘
103( Ac$C) - V- Al b- Elqé‘ T oo g ‘%& ke f‘ﬁ‘/@ “g‘b" r@%g')gzmé’
P- Ph e) 104 a6 A Efiye esveraAl bradtioh (h)are(:)ﬁ.wi‘muﬁlﬂadﬁhd @paial EEmIIJ Cﬁ-ﬂFﬁl Pé-pmp\mal

i b-K -(a-Me-2, 6-F-Pl k
A DoV b B0 (ST SSAPBEE AR Y5 PP R &F%‘f""“‘)"’"(lpﬂ"&fg"
F- Plw) wis wnqhed with th¢ excess of solvents, such as DMF, DCM and diethyl ether. The

106Ai b. V- Ai b- E1
107Ai b- V- Ai b- Ef% ‘é“’?'%’ E_'"?‘) lB%"ﬁ%f‘é'Qﬁ*“g‘i“f 1@;:1 b ?‘*?ﬁ? Zaeﬁx'éedz

, 6-1- pe:pudv: sequence is asscrabled (Scheme 1). The peptide is then cleaved from the resin

with concomitant dcprutectlon 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 actds with bulky sidc chain pmtectmn, complete couplmg can be achieved usmg '

20”



Phe). 108 Ai b-V-A

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

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

(AC3C)- V- A b-EO4(a-Me-2,6-F-Plie)-Ne-HQfl ar- A b-K-(a- M- 2, 6-F-Phe)
112

Ai b- V- (AC5C) - E1Qcbmbiiich, &-thighll & @kieM SuptidQelikatuhle €80 MysdBsErhe

) e |

113Ai b- V- (ACSC) Vi egiditivegguch agDHEAR; { ¢) - NI e- 11Q 1-1 at - (aMe- Pro) - K- (a- M

e-2,6- F-Phe) 114 ‘The synthesis of the short-chain peptides described herein can be camc:d out by
-Ni.e. HQ 14ar- Al h- K- (a- Me- 2, 6- F- Phe

Ale-ACE 2, 6- E- Phe
115( AC(SC)e sz ( ACéQ’é& A%"(‘%? ‘Msmé*" ops BRW) pegfide. Sﬂ@@ﬂa&mﬂmm sich s CS i o

- (a- Me- 2, 6- F$ PhRAPPTEC peptide syathesizer, utilizing tht. I‘ moc/t-butyl protection slmtcgg The nm

1.16( A - V- 6- E-Pb 10- 11ar - (

e. 2( eeséejphe) ( 1‘%{‘%{6&8?%)% m&ﬁ""&w’wg 3'6*6wnhﬁé)tmmr%“quimm@w
11% the peptide chain, using onc Or mc)rc methods known in the art, In cme appmach Fmog..
118( AC$C) - V- Al b- Me

T100 AR - v At Rachabies Sl 454 o8 st S i thprcerite Tfaceiat

6. F-Phe) procedures. For example,” the F mocuprotected APPA analogs, described abcww were

120( ACSC) - VA tb E;%:ng .ﬁ'o Lﬁgg{glﬁc acl p'% EH%dQé‘bW‘éﬁ%?‘éc p& %é qusuitq:)mo'q tP eg

e) Table 2 (v); arn
Sequeaee of shdnqmwwmegepfﬂmwmggﬂ V , etal., leirahf:dmn 54, 1988, 1753-1762).

A A B (s ey R S s i e
Strecker synthesis (Boesten, W.H.L, et al,, Org. Let., 3(8), 2001, 1121-1124; 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

21



123 124 ----

(AC3C) - V-Ai b-131Q (a- Me-2F-Plic)-Ne-1-141lar-A- G t- (a- Me- 2F- Phe)
(AC)C) - V- Ai b-ER) - (a- Me-2F- 1The) - Nl e- 11M4ar - Al b- at - (a- Me- 2F4The) 125
Al b-V. (AC5C) - E1Q (a- 114e-2E-Phe)-Nie-1 EQ4 lar-A-Cit-(a-M-2F-Plie)
126 Ai b. V- (AC5C)-E1Q (a- Me2F-Plte)-N e-11Q Har-Ai b-Ci t-(a- Me2FPhe)
127

(AC5C) - V- (ACse) -E1Q (cc-Me-2F-pile)-Ne-11Q 1-lar-A-Cit-(a- Me- 2F- Phe)

128 (AC5041- (A d h€dan dlaRHEIkatspAy Mass Spectrosco
i h- O(t ((Z Mg %ﬁﬁ@ha%@]{aﬁl %I%Eb 1!).1 t@}ﬂ NL‘(@E Q‘UI BlspAay s Spect py

(AC5C) - 1V- Al b- E(ffr}f(d&gwlyzlﬁ Phe) - Nl e- 11Q Har - A-Gi t - (a- Me- 21: - Phe) 130

.......... 131 Big l;)“d‘: pmparcd were isolated as tﬂﬂuom-acetat:: salt, with TFA as a
(AC$C) V- A b- E1Q ( a- I\/E 2 \ e
Ai b- V- Al b- E1Q- ( Ryt zmeafmﬁw@ﬂ‘éﬁ -y bgﬁ@'?}“%‘f“ "Eﬁ"T""" 5"“‘&/@4@?% ﬁ'gfﬁmb 1
i b-V-A i b- E1 (g usmamg aggﬁm t]a?clléﬁaldx@alumraxéhdmgaﬂﬁm@ad Wse forblipisgueh
g.éﬁcfg O-VAb Ela%u(m«cxchangc resﬂ"n Dohe)z SM!?’(C]I) 5t cﬁuvaﬁn&a%w@lﬂm’rwéxaﬁnﬂ}@@in

(AC3C) - V- Ai b- E1 doameNiased, BrAEchilede-ibhsewetd Qpldead, Wit aglate-ipat. e possingpigueh
/J&ISS VAACSC) - E1 @U(A@Ele W-ezic%anﬁc Tgrsuin ffluﬁ:l g:th&him fmﬁtm zcl&buffer For the meparatmn of

136 137 the hydf()(;{]lﬂnd(,, salt of peptides, in the last stage of the manufdclurmg, qﬁgcmj :

QI) PV ASGE %_lﬁides, with QhcticelRelalN & el&h dhatf MAHE1 @Rk reshAimYRolBild R

(AC5C) N- ( ACS C) Ffl&aed Srddeh 3, ieribeRirefiltdkl(@2 pavDand sybsaquently dyepilized to Yild fhe
138 o ques. (3} uch sujtabl
(AC50) - V- ( AC5lC) WE&D‘? 6{"7\}5’"? é[CIJ: ?—‘ﬁlfe)rﬂft'“w'i"i érrlnlar t chnb] and /for |V‘é I2 gll:’if?ﬁ)j

modifications, which are well within the scope of persons aknlled in the ar, ot
suitable pharmaceutically acceptable salts of the short-chain peptides of the present
15 | invention were prepared.
General method of preparation of shart-chain peplides, 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



139,

(AC$C) - V- Ai b- E1Q (a440- 2, 6- F-Phe)-N e-HQ 1-l ar-A-Ci t - (a- NAO- 2F- Phe)
140

(Aese)-V-A b-E1Q (a-Me-2,6-F-Plie)-Ne-1-144ar-A b-Ci t-(a- Me- 2F- Phe)
141 Al b-V-A b-E1Q (a- Me-2F-1110-N e-11Q 1lar. A-Cit-(a-Me-2,6-F-Plic)
142 Ai b-V-Ai b-E1Q (a - Me- 2F- Phe)-Ni e- HQ 11ar- Ai b-Ci t - (a- Me- 2, 64- Phe)
143

(122'6‘0) V- A' b- E1Q{iamler %Em]gh%naw&ethll@dc' ﬁ&eﬁc@p&pﬂ(ﬂﬂrﬁ@n %Jr&mﬁd Rib6ve was
( AC3C) - V- Ai b- FAQIqpeptastsd - 20 e pigetiding rapuent -aajdgscriped. gbgvqped thegreptidphysyins
145 A b- VAACSC) - »E-E.Q»& Mw@iﬁﬂhf-) I)f)b'}v@arfjd]-@femj@rcﬂﬁ’ Gotmf.ax Mg- Beir Eonbiifidg

146 Ai b-V. (AC5C) - E1Q (a- Me-2F-P
it-(a. Me-2,6-F- ptﬁf*éyr: heptide was dmd under nitrogen pressure t‘or 10-15 minutes and subjected for-

(ACSC) V-(AC$3C) mg@ﬁdﬁl}{%[e%ﬁbﬁ’he) Nl e-HQ 1lar-A-Cit-(a- Me-2, 6- F-Phe)
(AC$C) V- (ACSC) - Bt8 thavaypratasel Fﬁ’eﬁ“"&ﬁ"‘e‘fﬂi‘f&{?‘fl‘a‘f"“’&"f"j‘*hdf‘f withimjhe sp0ge i

he) é49 Al b- person skilled in the .m the shm—cham peptides dosxgncd in the present invention were
AC5C) - V- El -2F-P
550 ) % pam us%ng tmoc, SHI’S approach. ?mﬁy, resin goungeshortncham pcpw?e)q Were

(ACSQ) - V- Al b- E1QIdaRed\idrd 2fepRii@)edNparifikd AndHaharitdtiz€d tisigaprbibes|2deserbed inajext
151

A b- V- ALL, - BPQ (5S8- 2, 6- F- Phe) - Nl e- 1- 1Q f  ara- Gi t (a- Me- 2, 6- F- Phe)
152 _Ai b-V Rc.pre.-,eumtive example of automated solid phase synthesis of peptide sequence

i_é‘l;?)b- EK) - (8- Me- 30~ R ks Nifreiat$e B A8 Sl ity Ner Gn e Brol REk-Me-Phe-
(AC3C)- V- Ai b- 1: XNz M, -2, 6-F-Plie)-Ne-11Q 1-lar-A- G t-(a-Me. 2, 6- F-

:DBe)O ES?a( @g g) 6V;: Pﬁl&Elll%S&OI\r{ih%m%e[ﬁldp hl?I)N 11\8 Cf) Wf’}dsg{ E'%QLM“Q Har-{aMe-

f" b- V- EIIACS?H 13:?@5)(@{0%?‘3)3?@) gAELI'ER”) PN @5l b@kmbled on an automated CS-Bio 536
ar-A-Cit-(a-Me FPhC).\ 15
V- (ACSC) - E1Q ( aFResysthgsiser ﬁﬁéywr\!fﬂémw phre pertife pnthesis (SRR, 2ngropeh (Sehepue

2). The Fmoc amino acids and the 2-(1 H-Benzotriazol-1-y1)-1,1,3,3-
tetramethyluroniumtetratiuoroborate (TBTU) were packed together in vials and

positioned in the amino acid module of the synthesizer,

23



157 (AC5C) - V- (AC$0) - EL1Q (a- MD> 2, 6-F-Phe) -N
le./EQliar-A-Citia-M#2,6-F- Pile) 158
(AC3C) - V- (ACSCO) -E1Q (a-Me-2,6-F-Plie)-Ne-11Q Ilar-Aib-Cit-(a-tvle-2,
6-F- Phe) 159 (AC5C)-V-Ai b-ElQ (a-Me-2,6-F-Phe)-Ne.11Q 1-far-A
-Cit-(a*Me-2,6-F-Phe) 160 (AesC)-V-A b-E1Q (a-1Vle-2,6-FPhe)-Ne-f
1Q 1-1ar-Aib-Ct-(a-Me-2,6-F-Phe) Table 2 (vi): List of short-chain
peptides prepared Seq.ID. No. Settrice of s hort-eha io peptides 161
Al b-V-Ai b-EIQ (a- Me-2F-Phe)-N |le-HQ liar-A -A ib-(a-Me-2F-Phe) 161
Ai b- V- Ai b- E1Q (a- Me- 2F- PheyNl Har - Ai b- Al b- (a- Me- 2F- Phe) 163
(ACI C) - V- Al b-ElQ(a-Iselbi -Nle. 11Q | I ar. A- Ai b- (a- Me- 2F- Phe)

E

164 .... 165 (AC3C)- Vai bt
| ar. Ai b- Ai b- (a-tvl e-2F-P
l e-11Q 1 | arasai b- (a- Me- 2F- Phe) "166 A7\
i b- V- (AC5C) - E1Q (- Me-2F- Phe) - Nic-1 1 Q- 1/ Tar - Ai b- Ai b- (a- Mc- 2F- Phe)

167 *C  Fu-PAL-PEC-#S Resiu

(AC5C) . V- (AC5C) - E1Q (a- Me- 2F- Phe) - Nl e- 15 1Q Har - A- Ai b- (a- Me- 2F- Phe)

168 . 20% Piperidio

(AC5C) - V- (ACSC) - ELQ (a- Me- 2F- Phe) - Nl e- 11Q L 1aFFA°h- Ai b- (a- Me- 2F- Pbe)
169 (AC5C)- V- Al b- EI Q (a- Me- 2F- Phe) - Nl e- 1 1@«tsftestionA- Ai b- (a- Me- 2F. Phe)
170 (AL175C)- V- Al b- ELQ (a- Me- 2F- Phe) - Nl &-'HQ Har - Ai b- Ai b- (a- Me- 2F- Phe)

e ' :
Hz\—- \F / wc(/.} n <—F‘EG:PSM
Me0) m

PAL-PEG-#5 Resin

‘Acylation
HORE & DIPCTH

Deprofection
Acylatico .
Finat clesvage 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 swoilen resin was slurry packed in'.to: a glass column and

| positioned in the synthesizer. Al the synthétic cycles were c;iirﬂ@d out at a flow rte of.

5 L min, "i‘a‘:tilé'l‘.“*[‘hc resin was washed with .i‘rqsﬁ'ly distilted DMF for 10 minutes.

o



171 A b-V-A b-E1Q (a- Me-2,6-F-The)-N e-1-1Q Hat - A- Ai b- (a- Me- 2F-Pl i e)
172 Al b-V-Al b-E1Q (a- Me-2,6-F-Phe)-Ne-Fl Q Har-A
i b- Ai b- (a- Me- 2F- Phe) 173
(AC3C) N- Al b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- HQ 11ar - A- Ai b- (a- Me- 2F- Phe) 174
(AC1C) - V- Ai b7E1Q (a- Me- 2, 6- F-Phe) - Nl e-11Q 11ar- Al b- Ai b- (a- Me-2F. Pl i e)

175 Al b- V- (AC513) - E1Q (cc- Me- 2, 6- F- Pbe) -

Nle-1-1Qliar. A-A

i b-(a- Mc-2F-Phe) 176 Ai b-V-(ACI O -El Q (a- Me-2, 6- F-Phe)-N e- HQ |
| ar - Ai b- Ai b- (cx-IMprad&ctiBhey Fmob|drcmp wag perfurmnd with 20% pipcndmﬁ: m DMl for 10

(ACSC) N- (ACsC) - EL O

178

tgs anlxethe duprotmtmn 2\':15 monitor b)g ?IR/ d:,tmtmn c%( the cntumn en|e %m at

( AC5C) - V- ( ACse) -3 @u( a- Me- 2. 6- F- Phe) - Nl e- HQ 11ar - Ai b- Ai b- ( a- Me- 2FPhe)
179 (ACSC)N- A b- E1Q (a- Me- 2, 6- E- Phe) - Nl e- 11Q 11ar - A- Ai h{ a- Me- 2F- Phe)

180

( AC5C) - V- Ai b-5EI (Fable VAuRBeR cRRiles) fondodid pha@ jhptideAtithio- ( a- Me- 2F- Phe)
181 Ai b-V-Ai h-E1Q (u- Me-2F-Phe)-N e-1-1Q 1-| ar- A- Ai b- (a- Me- 2, 6- E- Phe)

182 Step Function Reagent/ Solvent Mumber of Time
Ai b- V- Ai 5-131Q {a- Mc-RF- Phe)- Nl e411Q 1i ar- Ai b- Al b- (a-{Me-@dlesl 7- Phidfinute)
183 (AC3C). V-A b-E1Q-[a- Me2F-Phe)}-N e. 11Q11ar . A. Al b- (la. Me-2, 6-17- Phe)
84 1 Wash Dimethylformamide (DMF) i 10
(ACI C) - V- A b-E1{) (a- M- 2F- Phe) - Nfe-1-10Q-fl ar- Ai b- Ai b{(a- Me-2, 641, - Phe
) 185 ' 2 Deprotection 20 % piperidine in DMF 2 i5
Ai b- V- (AC5C) - E18) (a- Me- 2F- Phe) - Nie- HQ El ar - A- Ai b- (a- Ve- 2, 6- F- Phe) 186
Ai b- V- ( AC$C) E1R (3- Me- 2F%Rke) - Nl e- 11Q 1- beie- Al h- Al b{(a- Me- 2, 61 F- Pise)
187 : o
(AC5C) - V- ( AC5C) | EI) (la- Mecyidtiot’he) - Nl griad4did: TBTEAndN D1 ( CRedyEIe 2, b- FAHHO
- 8 diisopropylethylamine

(ACSC) - V- (ACSO) } E1Q (Ja- Me- 2F- Phe] 411e41@umlDNaF) Al b- AI b- (a- IVE 2,p. F.
Phe) 189

5 Wash 4 10

Dlmcthy!formam:dc :

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 equivalent), preactivated with TBTU (3.9 equivalent) in the

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

and soluble by-products were removed from column 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

I5 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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(AC5C) - V- Ai b- E1Q (a- Me-

( AC5C) - V- Ai b- EAQ

2P. Phe) - Nl e- 1- 1Q Har - A- Ai b- (a- Me- 2, 6- P-Phe) 90

. (a- Me- 2F-Phe)-N e-11Q 1far- Al b- Ai b-(cc- Me-2, 6-17-Phe) 191

Ai b- V- Ai b- E1Q ( Ex- Me- 2,
192 Aib-V-A

6- F- Phe)-Nl e-HQ Fl ar-A - A i b-(a- Me- 2, 6- F- Phe)

i b- E1Q(a|ve26FPhe) Nl e- 1- 1Q Har - Ai b- Ai bi a- Me- 2, 6- F- Phe) 193 194

(AC3C) - V- Ai | 0- E1Q (a- Me

)
( AC3C) N- Ai b- ELQ4a- Me- 2,

195 A

i b- V- (ACSC) - E1Q (a- Me- .
196 A i b- V- (ACSC) - E1Q (& Me-

i b-(a-Me-2, 6- FPhe) 197
(ACSC)-V—(ACSC)-EQ((X—
Phe)

(AC5C) - V- (AC5C0) - E1Q ( a1
Phe) 199

- (AC5C) - Vai b-EI Q (a-tvl ¢
200

(AC5C) - V- Ai b- E1Q (a- Me
e) Table 2 (vii) List
-, Sequence of short-e

Al b- V- Al b- ElQ(a--ZF-P

-2, 6- 1E Phe) - Nl e- 11Q Har - A- Ai b- (a- Me- 2, 6- P- Phe

Phej - Nl e-11Q 1-| ar - Ai b- Ai b- (a- Me- 2, 6- FPhe

198
Me- 2, 641, - PheyedN @- HO at.8 & 1 b-(a- Me- 2, 6-F.

el Biridne Gesigeeion) 1o AL A B h ape- 2, 6-F
- 2233 Rerb P

and DCM

lh%ul?ﬂ%mmﬂeﬁl b- (a- Me- 2, 6- F- Phe)

E-mcn;:L HBoe)-OH
oo e-1-1Q 1l ar- Al b- Ai b- (a- Me-2, 6- FPh
o h, ﬂMm@hﬂl u peptides prepared Seq.10. No.

hai mopeplitaflen, 201
he) e esER@i | ar - A- (a-Me- 2, 6- F- Phe) - (a- Me- 2F-

Phe) 202 Fmoc-Met-OH .
Ai b- V- Ai b- E1Q ( a- Me- 2F{ Phegoe-hked>HHQ- Har - Ai b- (a-, Me- 2, 6- F. Phe) - (a- Me2F-
Phe) 203 Fraoc-Glr{ TeOH
(AC3C) - V- Ai b- E1Q (a- Me{ 2FEah#d-ONl e- 11Q- Il ar-A-(a-Me-2,6-1:-Plie)-(a-M
e2F- Phe) Fmoc-Glu{OtBu)-OH
Frivoe-A CyC-OH
' Fmoe-Val-OH
Frnog-AC,C-0H

3} Piperidine (Fmoc deprotection)
- 6} TFA cleavage
¥ 7y RP-HPLC purification |
H,NHACSCRV-ACCHEIQLMI Q-Har-{a Me-Pro)}K-(o-Me-Phe)-CONEH,
(Seq. KD, No. 18)

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
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

26



04 .

(AC3C) - V- Al b-B1Q (a- Me- 2F-Pl i e) - Nl e- HQ Har - Ai b- (0o- Me- 2, 6- F- Phe) - (a-,
Me- 2F. Phe) 205

Ai b- V- (AesC) - E1Q (a- Me- 2E- Phe) - Nl e- 14Q Har - Ada- Me- 2, 6- F- Phe) - (a- Nl e2F
- Phe) 206

Al b- V- (AC5C) - E1Q (n-ivi c- 2F-Phe) - Nl e- HQ- 4- | ar - At b- (a- Me- 2, 6- F- Phe) - (a
Me- 2F- Phe) 207 208

(ACt Q) - V- (ACi C) prifd: ( aiNﬂ&ﬁ%ﬂCM@lﬂﬂQllﬂfKME Ryl K- M2 MFCPHB)

o (- M. 2, 6 F- PHOS EUNES peckik 5 ne 0V AT e BaddsRievofl- e,

I(:Agﬁ Cg \2/5_'8\' b- E1@uné)azitd AfrasPiSshvi B-01®5 hahedtis AF 4 deaMen@/16mE) Rivke)s-peityMeds
e
( AC5C) - V- Ai b- El @T‘WY ?pﬂlmﬁ)l RIQI'[éPLIQQ@'E* bl?dr%t%m(dah%le(zlr%pgy Iﬁﬁlls;atmn( mtdﬁl

C- 2E-Phe) 21%  spectrometry (ESI-MS). Percent purity: 90 % (crude peptide). ESI-MS; Caled. for HaN-

Lon oo Do L AP B BraDhfio R e Brofk (@akerbiy i Pidb (@r

e2F- Phe) 212

Ai b- V- Ai b- El Q (a8NeavesNe Fafdh B§2BI(ot+RNQF duddagm/At h7905MVE- (3,18 (MR pnd 4328

-2F-Plie) 213

(AC3C) - V- Al b- EL&TK2: Me- 2, 64F- Phe) - Nl e- 1- 1Q 1- 1 ar- A- (a. Me- 2, 6, , F, The)
- (aMe- 2F- Phe) 214 Usmg above protocol and suitable variafions thereof which are within-the scope

(AGC) - V- Al qul %g Kﬁrson sga’licd in th(l? Qr? )th hgltt-chﬂ% Peilrdgf'I Jggigf%“l\{ﬁ_t& fﬁésgﬁt ilVeatidn

aMe- 2F- Phe)
i b- V- (AC5C) - E1Quieat pidfmed, GisbgPede-NPS- rdethr Fulth@amokds - 25i8- tpoupmh shast-chain

Me-217-Plie) 16_A foll
i ti-V-(ACS0) - Elé@[ttldewc:rﬁ Céf:a]\_ﬂ.d Pd dgpr?\tlf:ctedi 1pd!‘l{lbd and %re‘huc(rwcd usuzg o 0W|n|§
he) - (aMe- 2F- Phepregidl. 218 ( AC3C) - V- (AC5C) - E1Q (a- NI e-2,6-17-Phe)-N e-

I(lAgsé) vk ( ﬁcs(c?‘f%‘i’tfgf S dpeah 0 ;VeleeEhg]?? ar- A b- (- Me. 2, 6- FPhe) -
(a- Me- 2F- Phdy. 219 The desired short-chain peptides were cleaved an deprotected from their
ff\gfvg i ?éfl%@&t.\xbpémﬁy%ﬁﬁ’psg e 4o Rlrchvad-diikuur? ab 1HioRBEN
" solution of TFA / W’atcr!Trusopmpylsnlam {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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(AC5C) - V- Al b- E1Q (a- Me-

, 6- F-Phe) - Nl e-FI Q Har - Al b- (a- Me- 2, 6- F- Phe) - (aMe. 2F- Phe) 221 A

b-V-A b-E1Q (a-N e-2F-Plic)-Ne-HQ Il ar-A-0- Me- 2, 6- F- PheHa- Me- 2, 6-

F- Phe) A b-N A b-E1Q (a- Me-2P-Pho)-N | c- HQ Hat - A

i b-(a-Me-2,6-F-Phe.)-(a-11e2,6 -F-Plie) 223 (AC3C)-V-Ai b-E1Q (a- Me-2
F-Phe)-Ne-1-1Q 1-far-A-(a-Me-2,6-F-Phe)-(a-M2,6 -F-Pfle) 224 225
(AC3C) - V- Ai b-/31Q (a- Me. 2F-Phe)-N e-10-1-l ar- A

i b-(a-Me-2, 6. F-Phe)-(aMe-2 , 6-E-Phe) A

b- V- (AC5C) - E1(4a- Hﬂﬂﬁm&h@)ﬂ-‘mﬂ ek sholtahaifpdpadeMe- 2, 6- F- Phe) - (a Me2, 6-
1:-Phe) 26

Ai b- V- ( Ae50) - E1Q ( a- I\/éﬂﬁerul-r’ﬁ L3m)?\lf)y pruf:&uvgrlg-‘[ g Lfs divenbad é\b%vapﬁc fnde wag
Me- 2, 6- 17- Phe) 2 2malpzedsie)anapriicalci- HRBE) o0 o Shigeadpn LC-BiAy sngluieaiIPLT syptem,
M- 2 6- F- Phe) For armlytrcal HPLC analyns of short-chain peptldes Ltna Sp; C;s, 100 A", (ilmt:n';mn

g QCSMS) 2V-6( écgﬁ ) El? X( -‘? 6 mm gollzunﬁih\s swilsgl %vzll'thQ;i llllneaali: gradtent g[a 0. IIVF TEA ancllz ACN l}ilﬂ“er

(AC50) - V- Al b- E1Q dhadhe dendfioRbeshhined Qe wisasridt dueat 090 @n disibg PR etodac-

W2, 6 FPhe) 230, oy,
gﬂ RRE= SR BhES RPSATE P ar - Al b4a- Me- 2, 6- F- Phe) - (ale-

(ACSe) V- Al b-131
2, 644The) 231 ch pc,phde was characterized by electrospray ionisation mass spectrometry (ESI-

b-V- A b-111Q (a- W@)Zmﬁwﬁmﬂﬂw c&:dnl%r icaus Ao, Mr:ﬁh u@ﬂﬂr%teprklﬁé speardVRh-

F- Phe) 232 A b-V- 6- F- Phe)-NI?

b- (a- Me4. 2, 6- £ pi (981)306)3‘}8[)%%&1)&@ ghrglfld) waéggzd i all amly m in pc:rmuw: and negative ion
(AC3C) - V- Al b- 11Qeleetrdvprag siodb- RN eyl dxtal 46 dqhil ofer (B tdserande 6F ddadRipel) -
E Zg C)2 \6/_ Z Eh E)l d%}%(fmted atéxng rel'folr_l%cm lnl\xhll cages, B_ej\ﬂanmcwlg rFeas%d rﬂolgﬂ:u'&ar IgBIé,SA
(aMe- 2, 6- 1- 7- Phe)w=p 3%itip bﬂ\?- ('#@5‘@) OE1®e ( galiviated | uofnigjiepjc anl@ufar weight.

11Q 11nr A-(a- Ne'(ﬁlﬁnﬁ‘l’ﬁﬂt%ﬂ%)’th(’: ﬁlh@ ch@m@fuﬁraﬁ% dAS By Analysl 1.4.1 sofiware.
b V-(ACse) E1Q (ce-tvie-2, 64-Pbe) -

, 11Q Har - Ai b- (siliring @}\.ezs‘y@thg_ltc xp{thoé) desgribethergin glpng PHd) otigy commonly known

(AC5C) V- (AC5C) - o Lﬁs Nﬁd SuitaBle Rarkiiens N'm%{')ﬂbthu following novel short Lham pcptldes

| Q4-1ar- A-(al\/e26 )r (ct-Me-2 P 2
were perart,d [Table 2 (i-xix)}. Fhis list is indicative of the various groups 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 fimiting the scope of the invention'in any
way. In Table 2 (i-xix}, novel short chain peptldes 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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38

(ACs(7)-V-(ACSO)-E1Q (a-tvie-2,6-f-Pbe)-N e-41Q 1-1ar-A b-(a- Me-2, 64,
.. Phe)-(a-Me-2,6-F-Phe) 2

(ACsC) - V- A b-E1Q (a-Me-2,6-E-Phe)-Ne-11Q I lar-A-(a-tvie-2,64-Plie)-(
aMe- 2, 6- F- Pi ke) 240
(AC5C) - N- Ai b- E1Q (a- Nde-2, 6-F-Phe)-N e-11Q 1-1ar - At b- (cx- Me-2, 6-F-Pl i

e)-(a Me-2, 6-F-Pbe)

Tabl

e 2 (veil): List of short-chain peptides

prepared Seq.|D. No. Sequence of short.ebain peptides 41

Ai b- V- Ai b- E1Q (0

D]
T

Ai b- V- At b- E1Q ( af

LA —3 §

frear-Phe)y” 242
-(ct.- MeAF- 1The)

243

( AC3C) - V- Ai b- E1Q}

e) 244 (AC3C)- V-

AL;C) Ve A:b EIOL MHQ-Har-(aMe-Pro)-K-{a-Me-Phe)

éﬁéﬁﬁ%ﬁ@@ ﬁm& LeFhE- 217-Ph

I b- Arg(NQ®2) - (ci al

(»&*‘!.5) V Aib- rlQLMuQ -Har-Aib-K-(a-Me-Phe)

éi)' b-zz,/é( ACC) - ELQ fadle-2F (AQW 5 TR A A S (CXﬁfe'HQF_P”MW
Qi) b- V-2 El ?Cse) - E1Q{g- Ve-2] Alb;?@g&ﬂtgﬁr_{%&ﬂ?aﬁrmm&%@(cmm) -(a-ivie-2Fh
(ACSC) - V- (AC5C) - r=ilb (a- MpAREY P QLN Qr- AR NPT (o t v
_, (2228 \Zf? ACSO) - 145 (. AEOLVIACKY “EIQLME (-1 Tar-(aMe-Pro)-K-(a-Me-Phe) -
he) 249 T) (Ac TR ('AL;C) EIQLEFQ%TIJS lmmmw

(AC3C) - V- A b- ElQ
250 (AC$C) - V- A h
4-1Q 114r- A b-Ard
Ai h-V- Ai b- E1Q (¢
Al h- V- Ai b- E1Q (cX
he) 253
(AC3C) - V- Al b-131(
FPhe)

Gg- i e- 4

F1Q4x-
@AO2) - ( 2

m@sé) Q’Pﬁ%@)‘(}lz-gli& TIQ-Har- Aib-K-(a-Ma-Phe)

=2, 6

émd r@&d: Eeggfmrgafarm g((&l%)-m} Ve- 2F- Phe). 25

“Me- 2, 64F- Phe Mpe PP
23 Aib- V«*(AL{,("‘) ~EIQL- N!c:-HQwHaraAib-l{ (c:. [
}2(% a1V B3 %0 A. F’ﬂ?la M bl s ﬂa‘r\-pﬁcr gm(rbﬂelr)\e)( a Me- 2
25 Aib-V-Aib-EIQ-(-Me-2F- -Phe)~ “Nle-HQ-Har-(uMe-Pro)-K-(a- Mc~Phc)
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)
30 T AV {ACC)EIQ-(@-Me-2B-Phi)-Nlc-HQ-Har-AK-(ct-Me-Phe)
] A!h V-{ AC5C)-E1Q-{a-Me-2F-Phe)-Nle-1Q- Har—(qMa“Pro) -K-{a- Mc Phe)
32 Aib-V(ACSC)-BIQ-{t-Me-2F-Phe)-Nle-HQ- Har-Aib-K~(a-Me-Phe)
a3 | (ACC)-V-(AC,C)-BIQ-(o-Me-2F-Phe)- “Ni¢-HQ- “Har-AK- Ao-Me-Phe)
34 (ACSC)-V-AACC)- b{Q (o-Meo-2F- Phe)«Nlc HQ*Har-{uMemPro) K- (u—Ma~
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. 1. Seqnenm of shnﬂ-chain peptides
‘| No. ' o
36 | - .Ail'}l"u\r'uAib'wE.IQ{(.a~M:—2,5aFuPlha)~NleaHQ—[~[§r~AK~(a~M¢fPhe) “
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254

(AC3C) - V- A b-E1Q (a- Nl e- 2, 6- F-Phe) - Nl e- HQ 11ar - Ai b- Arg( NQ2) - (a- Me. 2FP

he) 255

Aih.V..(ACsC)4:1Q 0-tvic-2,6-F PheyN e-11Q 1-1 ar- A- Arg( NQ2) - (a- Me- 2F.

[' he) 256

Ai b- V- (AC5C) - E1. (2- (a- Me- 2, 6- P- Phe) - Nl e- 1- 1Q- 1- 14- Ai b- Ar g( NO2) - ( a- Me-
217- Pho) 257 (AC5C)- V- (ACsC) - E1Q (t x- Me- 2, 6- F- Phe) - Nl e4
| Q Har. A . Arg( NCR) - (a- Me2F- Phe) 258

(ACSQC) - V- (AC, O -1
rg(No2) - (a- Me2F- he)~2594—....

(AC5C) - V. Ai b- El
260 (AC5Q V- Ai b-H
4-1Q Har - Al b- Ar eNic2
Al hN- Ai h-E1Q (c- N
Al b-V-Ai b-ii1Q (8
e) 263
(AC3C) - V- Al b- E1Q)]
264 .
(AC3C) - V- Ai b- E1Q4(
265 Ai b. V. (AC50) 1

3Q (a
(2- ve

{f:sﬁ?:(a- W‘
m\ - ( a._

MR bV it IN@)- ML, 871 Phe) - (el HeR ar A Rz Arro) - K {-Me-Phe)

2] 83V PR QoMb £ -Pha) Nia-HQ-fresy Kea-WeShebrhe)

/EZ:‘E; - .PISL@I t& M@ 2,6-F-Phe)-Nic-HQ-Har-AK{c-Mo-Phe)

W05 phb
SVE- 2F

wwévf@ i GBI N e - iy Mg Phe)
3&@meﬁiﬁg6[(ﬂé 218 Z,EibWWam"bIE MPI@I =]

Ga- Me. 2

PAbHEY A RCHFIR- WEMHRO-TAR ) (ISl o I PP )

43
(a- Me-2

Alb V (AC C)- E%_?O_md\gtsa g -F- Ph&) NlﬁN&ﬁ{ar«(mMmPr%) [%(G'ZMI\bPhu)

B0 (a.

mwmw@) EiQ- @—Pﬂe*wﬂ-ﬁtﬂ) KEAKIJKIM@PJ‘( G- N her

Pith) 266 A b-V-
I b- Arg(NQ2) - (a- N
(AC5C) - V- (ACSC0) -
F- Phe) 268 (AC5C
l e-1-1Q 1- lar-Al

RE50) - E
e-2 6:-E

(TCTATRULNE

=46 (a- M
- V- (AC5
H- Arn(l\l(‘

E(AQF«PH@)\CM)@IQ-@MMIZ éﬁcﬂagw@m—f TrenConie-Pro)K-(o-Me-
C,)heﬁlQ(a Me- 2P- Phe)- N

)= (a-Me2 6-F- Me) 269 (ACRQ) - V- A

i b- ELQ (a- Me- 2F.

= e) N

ALY AT ) EIR- e o0ty Pr@anx@Hen»st@;u Big@ic)

(AC5C) - V- A
i b- ELQ (a- Me- 21:

Ai b- V- Ai b- E1Q (af

Phe) - NI &
Me- 2, 6-

(AC f() V-iA?;Lr] b '&r %:m Me-2 6 E-P e)-Nle-lf\éAbu((BN)'):P{ﬁ %K-\&G%Me-
FP Fine) N e- E1Q El ar A—Arg(NO2) (a-Mo- 2, 6- FPhe

)

49

(AC;C)-V-Aib- E!Q{cx Me-2,6-F- Phc) Nie-HQ- Har-AK- (cx~Me+Phe)

50

T HACSC)-V-Aib-EIQ4(a-Me-2,6-F- l?’_ht,) -Nle-HQ- Haru(alML -Pro)-K-(e-Me-Phe)

51

(ACsC)-V-Ab-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K{o-Me-Phe)

5%

' (ACS.C)'V'(ACsC)'»ElQ*(CLwMawZ,G"F*Phe)vM*H.Q*Har~AI;{A{cinMe*Phe)

53

T(AC;C)-V-(ACSC)EIQ-(0-Me~2,6-F-Phe) M-HQ-Har-(aiMe-Pro) K-(a-Me-

Phe)

(Acsc)“V“.(ACsC)*EIQ—(m~M¢-2,6~l‘"~Pilc)*M*E“‘IQ«[‘{ar»AibﬂK-(awMeaPhe)

4

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

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

53 | Aib-V-Aib-EIQ- (u-Mc«ZFPhe:)»NImHQHar “AK- -(ou-Me-2F- Pho)

% T, Aib-V-ATb-EIQ-(¢-Me-2F-Phe)- Nle-HQ-Har- (etMo-Pro)-K{o-Me-2F-Phe)
57 TAib- VCATb-EIQ-(a-Me-25-Phe)-Nie-HO- Hamm K~(at-Me-2F-Phc)

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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272
Phe) 273 274

Ai b- V- Ai b- E1Q (a- Me-2, 6-F-Phe)-N e-HQ I | ar- Ai b- Arg( NO2) - (a- Me- 2, 64: -

(AG C) - V- Ai b- EN- (a- Me- 2, 6- F- Phe) - Nl e- HQ | | ar - A- Ar g( NOR) - ( a- Me- 2, 6- FPh

e)

F- Phe) 275 276

27 A

(AC3C) - V- Ai b-ER) - (a- Me- 2, 6- F- Phe) N e-11Q Il ar-A b-Arg(N®2)-(a-M-2,6

i b-V-(ACSQC) -E1Q (a. Me-2,6-F-Plie)-Ne-11Q Flar-A-Arg(N®2) - (a- Me-2, 6-F

Phe)
Al b- V- (Aese) - E1Q
1: - Phe)

( AC5C) - V- (AC5C) - B1Q- ( ¢- Me-
2,64-ithe) 278 (ACSQ)-V- (A

Ehve- 2. d-

P BRICR A Qpdes 5B o) Ble AR IR - Alen- B

62

20

Aib-V-(AC5C)-E1Q-(a-Me+2F-Phe)-Nic-HQ-Har-(uMie-Pro)y-K -(a-Me-2F-
F-1the)-Ne-1-1Q |l ar-A-Arg(N®) - (a- kde
ElQ(a c-2,6-F- Phe) 141c- 1 101

Iara| b- Ar g( NCR) - (;
(Aese) - V- Al b- E1Q
t he) ,
(AC5C) - V- Al b- E1 Q)]
F-Phe) Table 1
No. Sequence of
Al b- V- Al b- E1Q ( a-
Ai b- V- Ai b- E10- ( a;

$hort - chai

&Me- 2,6
@?-%--—21%

'%W (A'}‘“Js )-EIQX o-Me- -ﬁﬁgﬁ-‘ﬁ%{!{' legl?arvXK (a-Mc-3F-Phe) |

6&!\/926
2 (ix): Li

(R VGAONE R - (M P Nrﬁ!@mm@rm@ Fic
Sk gpfy short-eh:do peptides prepared Seq..

fe- 21, - Pi

-‘%&-—Z-F-—Pi i
a- M- 2F;

N pep?t i des 281

M) VB OY )”"’284

( AC5C) - V- Al b4ELQ)
(AC5C) - V- Ai b- E1Q
Ai b. . V- Al b- E1Q (

¢Bade- 2F]

Emﬁy:am,aﬂt@@e Ma@sarhm@wlc~(@r M{aﬁcm_ﬁ 2F.

h- Me- 2, 6- --pr}e) Nl e- HQ- Om A-Cit-(ct-Mes2F- Phe)
69 (ACsC]—V-A:b~blQ«(urManzF-Phe)uNIeJ«lQ»l-larwAib-K-(meZFﬁPhc)
70 Aib-V-Aib-EIQ-{c-Me-2,6-F-Phe)-Nic-HQ-Har-A -K(Biotin) -{c1-Me-2E-
Phec) ‘
7 Aib-V-Aib-EIQ-(o-Me-2,6-F-Phe) Nie-HQ-Har-AK-(a-Ma-2F-Phe)
7 Aib-V-Aib-BIQ:(c-Me-2,6-F-Phe)-Nie-HO-Har-(oMe-Pro)-K-(co-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- (ACSC)-E1Q (oMo 2,6-F-Phe)- Nle~l~lQ~Har—A:b~K-(a -Meo-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) |
82 .(.f\CsC)*V (ACSC)- }“:.[Q (u ez GﬂF»Phc) Nie- HQwﬂar-Alb K-(orMe-2F-

_P‘he)

L



286 Ai b-V-Ai b-E1Q (a-tvle-2,6-E4Phc)-N e-HQ Om Ai b-Cit. (a- Me- 2F- Phe)
287
(AC5C) - V-Al b-E1Q (a-N e-2,64-Pbe)-Ne-1-1Q Om A-Cit-(a- Me- 2F4Pl i e)
238 289
Al b- V- Ai b- E1Q (a- Me- 2F- Phe) - N1e44Q- Orn-A-Cit-(ct-Me-2.6-P-Pbc) 290
Al b-V-Ai b-E1Q (a- Me-2F-elle)-Nedl QOmnA b-Ct-(a-M-2,6-17-Phe) 291
(AC5C) - V- Ai b4E1Q (a- Me. 2F-Phe)-Nle-HQ O n-A-Cit-(a-Me.. 2, 6- f filie)
292

- V- - = = Pt 2 ————
(ACSC) - V- Al b- E1Q (g~ M= 2P P e e e e e i e e & (o PRV IR Phe)

293
Al b- V- Ai b- EK. ) - (g-8t- 2, 6- F{ PHaY)- WA BIEQ-DF- N6 ATk EN e aMParo b Prdfli€la-Me- |

294 A ! 2F_ hﬁ
| b- V- Al b- E1Q (- New2,6-1- P {6) "NLe- HO- Orn- A b- G t - (@- Me- 2, 6- F- Phe)
295 296 85 - (ACSC)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(x-Me-2F-Phe)

(AC50) - V- Al b- E1Q{Ga= M= 27 B oy e s i bt o e he-2-.6-F-Pho)
(AC5C) - V- A b-1i | (}(8 ?a- Ve~ 2, BACSHES WQ%“&’C?‘R%’H“'E\“ﬂ“(’aﬂ%@:*ﬁ’,’%‘%@*'
) 297 Aib.V-A b-gR)-(a-Ivi CZWPhe) Ni c- HQ- Om A- Ai b- (a- M - 2F4he) 298
Ai b- V- Ai b- E1Q (a{§E=2T"=PhE)w] o

( AC5C) - V- Ai b- E1Qj{a- M- 2F- Ph['b) ﬁ &A&_ﬁﬁ
(AC3E) - V- Al b- B O BEx- Nb- 2 AL A&y AKEG-FIO-(@Mr-2, wwﬁmmmmmrawm)(a Me-

301 Ai b-V-Ai b-E1Q (a- Mc-2,65tppky |1 €) - Nic- HQO1 A- Al b- (a -2F-Plie)
302 A ‘

i b- V- Ai b- EN- (4) . {#t-2, 6- F-|PHbY- (M&)#@@MEMW*NM%MQNHH&W%Q)}& B00he)
(AC5C) - V- Al b- ElQ(a MVe- 2 6= F- POCT = N e- H O = A Ar-b(-a=ve=2F=-Pbe)—304

(ACEC) - V- Al b-19, a’%l&%(w I%StGOfSFth‘E"l?‘:EgIﬂ {I\)Ilzpeﬁd‘]:-si p%c%ﬂgdn‘ Al b- M- (a- Me- 2F-Phe)

Seq. ID. | Sequence of short-chain peptlde& T ]
No. . -
90 Aib-V-Aib~E1Q~(¢:;-Me-zFaPllE)fNl¢-I—lQ~HarﬂAK-(;x-Me-z,ﬁvF«f;iie)
91 - Aib-V-Aib-EIQ-{c-Me-2F-Phe)-Nle-HQ-Har-(aMe-Pro}-K-(a-Me-2,6-F-Phe)
92 _Aib-V-«AiﬁiElQu(a—Me-ZF-Phlp)‘vNiej—HQuHapAib~K-(q-Me~2,6quPh¢;3F
B [TACK)V-Aib-EIQ-(o-Me-2F-Phe) Nie-HQ-Har-AK {0 Mo-3,6-F-Phe)
94 (AC0)-V-Aib-EIQ-(c-Me-2F-Phe)-N Ia-HQ»I".[arn(c;Me-Pro)l-K«(ci*Mc-Z.é-F-
Phe) | o :
95 | (ACYC)V-AIb-EIQ-(a-Me3F-Fhe) Nio-HO-Har-ATb K -(o-Me.3 6-F-Fhe)
% Ay (AC5C') EIQ-(a-Me-2F-Phe)-Nle-H(- Har-AK-(c-Me-2,6-F-Phe)
97 T ABVAAC). -EIQ-(c-Me-2F-Phe)-Nle-HO- Har- (o:Me Pro)-K-(o-Me-2,6-F-
‘ . Phc)
198 Aib-V-(AC;C)- E!Q (a Meazr-m,) Nie-HQ- Har-Alb-K-(a-Me-2,6- «F-Phe)
FEE mc,cywm,c; uQ{a-Mewzr“ Phe)-Nle-HQ-Har-AK(a-Me-2,6-F-Phe)
100 (ACsC)+V~(A(35C) E[Q-{a-Me-ZF-Phe) Nle- HQ-Har{cxMt.-Pro} -K+{a-Me-2,6-
. o ‘ uPhe)
101 (ACKC)-V- ACOY HQ*(cvaﬁ 2F Phe)-Nle-HQ- Fiar Aib -KA{ct-Ma-2, 6F -Phe)
1102 . (AC‘SC)“,\{ -Aib-EIQ-(a- Mw-ZF-Ph&yNlg«[--lQ«Har-AK»(amMa-z,6~F~Phe)
103 T(ACC)-V-ATb-EIQ-(c-Me-2F-Phc)-Nle-HQ-Har{eMe-Pro) -(o-Mo-2,6. -

o



305 Ai b-V-Ai b-E1Q (a- Me-2F-Phe)-Ne-11Q- O 1- A-Ait h(a- Me-2, 6- 17- Phe)

306 Ai b-V-Alb. E1Q (a.. M. .2F-Phe)-N e-HQ O n- Al b- Al b-(a- M- 2, 6-F-Phe)
307 (AC$C)-V-Ai b-E1Q (a- Me- 2F- Phe) - Nl e- HQ- Or n+A- Ai b- (a- MC- 2, 6- 17- Phe)
308 (AC5C) N- Ai b- E1Q (a- Me- 2F- Phe) - Nl e- HQ Ona- Ai b- Ai b- (a- Mc- 2, 6- F- Phe)

309 Aib-V-Aib-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- ElQ(aI\/e 2,6-F-Plie)-Ne-11Q43m A i b- Al b4x-1vle-2,6-F-Phe) 311

(AC5C) - V- A b- Ef Q (a- Me- 2, 6- F- Phe) 411e-1-1Q Ot - A- Al b- (. M- 2, 6- 1=- Ph

N o 1.0 YN

A
=7

ve=2,6-E=+Fhe)

e) 312 (AGC5Q0) - V- Ab=EQ (3 Plgj NHe—F10Q-C
i b- Al b- (a-MC-2, 6 |-.E= M 3A
i b- V- Al b- E1Q (a- NBP3F- PhefaAN: Y 4L Me(lar-PmuT\BeeuGQ:Hd?h&B K{(a-Nvk2,8/F-Pho)
Z_hg) vﬁﬁb E10) - a_l?é\?/ . 2 ARV fnh l\ﬁ Q- (fnl%_: 26F &hg) lflewl'%#?' %Kﬁﬂiﬁ%né)(u* a-?kféf- '''''''
2F-Phe) 315 | |Phe) ©
\(NACZ’E) P?}/'G)A' glglgkgﬁ\ 'VS: . ﬁ@%ﬁ@%ﬁ% F%p Nl%%#na&?ﬁ?nf R Ry M
| e41Q Or n- Ai b- (af () A 2, 6- I:AII»eryan(le{Q {aNte-D6- [:.Pﬁﬁéjlmnyﬂ?l{ar {aMe-Pro)-K-(a-Me-2,6-F-
Ai b- V- Ai b- E1Q (ajMe- 2, 6- ferEhe) - Nl e- HQ Om A- (a- Me- 2, 6- F- Phe) - (a- Me-
108 | Aib-V-Aib-EIQ-{ct-Me-2,6-F-Phe)-Nie-HO- Har- Amk(uMaiﬁ'FﬂEi
109'."‘_  [AGI0)-V-Aib-EIQ-(c1-Me-2.6-F-Phe)-Nlc-HQ-Har- AK -{cc-Me-2,6-F-Phe)
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 RTb- B0 {a- Mo 2.6 F- -Phe)-Nie-HQ-Har-Aib-K-(a-Me-2,6-F-Phe)
”‘"1”1{2 | Aib-VAAC5C)-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(a-Me-2, 6-F-Phe)
113 Aib-v-(Acscyl.‘-:tQ-(mMcﬁz,é-P-l-‘*he)-Nlcun-IQfHap(aMe-Pm)~l<~{oc-M¢:‘L2,6-
. }- -Phe) ‘
114 AV AACSC)BID(a Mo 2.6.F- Phe) Nie T Har- AT K- o MeB.6E-Phe)
1115 (ACSC)-V-(ACC)-BIQ{o-Me-2,6-F-Phe) Nie-HO-Har-AK -(-Me-2,6-FPhe)
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 [ (ACC)-v- Axb-LIQ “(a-Me-2,6F- [’hc) Nie-HQ- -Har- AK~(a-Me-2,6-F-Phe)
[ [AS,C)VAb-ElO-(a- Me-2,6-F-Fhe)-Nle-HQ-Har-(aMe-Pro)-K-{o-Mo-2,6-
[ P-Phe)
120 (ACSC)-V- -Aib-EIQ- (cr.wMe-i 6-F-Phe)-Nie-HQ-Har- Aib- K{cx Me-3,6-F- -Phe)

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

Seq,
| No.

.

Sequence of short-chaia peptides

121 -

Aib-V-Aib-EIQ+(¢-Me-2F-Phe)-Nie-HQ-Har-A-Cit{a-Me-2F-Phe)

122

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

33




217-Phe) 318 Aib-V-Al)-E1Q (a .M-2,6 -E.
Phc)-Nic-HQ O n-Ai b-(a-Krie-2,6 -E-Phe)--

Me- 2F- Phe) 319

(AC5C) - V- Ai b- PAQ. i a- Me- 2, 6- F- Phe) - Nl e- 11Q Om A- (a- Me- 2, 6- F- Phe) - (a-

Me-2 F-Phe) 320 ,

i1)-(a-Me-2, 6- F- P110) - (aMe- 2F- Pl i ) .

(ACX)-V-A ib-12, 19- (a-

Me- 2, 6- F-Phe)-N | e- HQ Om A

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-All-E1Q (a- Me-2F-Phe)-Ne-1-1Q 0mA

i b-(a. Me. . 26FPho) (alve 2, 6- F- Phe) 323
(ACSC) - V- Ai b- E1 Me—3E-Phe)-1-Lle- HQ-Qnida-Me-2 6-F-1.the) %
22 6-F-Phe) 24 tgm IACSCYV-Aib-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2F-Phe)
:\/g 51(} ( apx) 2 %Z lﬁheT & IV QR - PN R M- 2¥Erhe)- Rt HAP AL A B Eoit-(a-Mc-2F-Phe)
Ai b- V- Ai b- E1Q- (af N8- 2, 61 PItPY (AT RrEIQ {8 il Ml barsA Eitptadye-platigh-
il, g \F/ Zhg) Eig (s l“a/g . Ath;Vé_ACsC) H(% #mMP*ZF Phe)- 1;.11;: -HO-Har- ,%.b I(:Zuls(ﬁ«h{[e .(’2F Phe)
Me-2, 6-1 - Phe) T T [(ACO)IVAACSO)-EIQ-(a-Me-2F-Phe)- Nle HQ Har-A-Cit-(o-Me-2F-Phe)
128 (ACsL)?V“{ACSC)-leH(G“MB“ZI".-‘Phe)leGw['{Qwi'lﬂr-/\.lh-"(:ll-(£1~M¢~2F“Phc)
129 (AC5C)-V-Alb-EIQ-{o-Mo-2F-Dhe) Nle-HQ-Har-A-Cit-(o-Me-2F-Phe)
130 (AC5C)-V-Aib-EIQ-{ct-Me-2F-Phe)-Nle-HQ-Har A ib-Cit-{x-Me-2E-Phe)
i3 Aib-V-ATb-BIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2F-Phe)
327 | Aib-V-Aib-BIQ{o-Mo-2,6-F-Phe)-Nle-HQ-Har-Alb-Cit-(o-Mc-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)-EIQ-(c-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(a-Me-2F-Phic)
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 {AC;C)-V-(AC;C)- L!Q {-Me-2,6- F&Phe) Nle-HQ-Har-Aib-Cit- (oc—Mc W
Phe)
139 (AC:C)-V- Aib—EfQ ~(0-Me-2,6-F-Phe)-Nie-HQ-Har-A-Cit-(ct-Me-2F-Phe)
140 (ACSC)-V-Aib-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ -Har-Aib-Cit-(x-Ms-2F-Phe)
| i41 Aib-V-Aib-EtQ-{o-Me-2F-Phe)- Nle-HQ- Har-A-Cit-{r1-Me-2,6-F-Phe)
142 Aibfv-mb-mqu(a-Meszuphe)-N:e-nQ-marwAibciu(mMemz,6—Fx?fii?j“‘m“”‘"'
143 (AC:C)-‘\“;’;A‘ib-ElQ-‘(aiMeﬂ?F~Plle)AN{e»HQ~HarfA.~('3""i‘;:a;:mé:i:afﬁfw B
144 [(AGC)V-AIb-EQ-o- -Me-2F_Phey Nle-HQ-Hat-Aib-Cit-(o-Me-2,6-F-Phe)
145 TABV-(ACO)- B1Q-(o-Meo-2F-Phe)-Nle-HQ- “HarA-Cit-(ct-Me-2,6-F-Phe)
146 Aib-V- «(ACC)-BIQ-(a-Me-2F-Phe)-Nie-HQ-Har- Afb-Cit-(a-Me-2,6- ‘F-Phe)
47 (AT:C)-V- (ACSC)-EIQ- (a Me-2E- th.)-Nle-HQ-l{ar- -Cit-{(ar-Me-2,6-F-Phe)
148 (ACsC)-V-{AC5C)-EIQ{a-Me-2F-Phe)-Nie-HO)-Har- AibC Cit-(a-Me-2,6-F-
{Phe)
149 [(AC50)-V-Aib- E[Q—(or. MemZF«Pha) NIc:-HQ Far-A-Cit{a-Me-2,6-F- -Phe).
150 | (ACSC)-V-Anb-EIQ “(eMe-2F-Phe)- NlawHQ-Har-Aib{:|t-{mMe-2 6-F-Phe)
B0 | AlGV-AibEIQ e Mo2,6-F-Phe)- Nie-HQ Har ACit (o Vio 2.6 7o)

34




(AC$C) - V- Al b- E1Q (a- Me- 2, 6- F- PheyNi e- 14Q Om A- (a- 14. 4e- 2, 6- F- Phe) - (aM
c-2,6-F-Phe) 328 (AC$C)-V-A ib-E1Q (a-Me-2,6-F-Phe)-Ne-11QOni-A

i b-(a-Me-2,6-F-Plie)-(aMe-2,64F-Pite) 329

Ai b- V- Ai b- E1Q (a- Me- 2F- Phe) - Nl e-11Q O n- A- Ar g( 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 (ACS0)-V-Ai b-Elg-(a-tvl e-2F-PheyN e- HQ O n- A- Arg(N07)-(a

- Me- 2F- Phe) 332

( AC5C) - V- Al b- E|C(a4|ve 2F-Plic)- N|t41QOrn Al b- Ar g(NOR) - (0, - Me4FMe)

333 Aib-V-Aib-

(a- Me- 2, 6- 17- Phe ‘Smte 11

i b-E1Q (a-tvle- 2/ m3F. " Ph
(AC5C) - V- Al b- 14, L%La_b/k
4 AKi b-

Pile) 36 (ACse)

)@%?MF%#;‘“%M mﬁw gt g '(" mfh«

I b- Arg(NQ2) - (a- M

i b- E1Q (ci - Me- 2R phn) \

A;:?W(AC*&)LIXX ,&@W‘l\ftﬁ""?”& %u? lgtr-ié @ﬁ&-m?,%g -F-Phe)

Ai b- V- A 156

Aib-V- -(ACSC)-BIQ-(1-Me-2,6-F- ~Phe)-Nie- HQ -Har-Aib-Cit-{o-Me-2,6- -F-Phe) |

i b-F. EQ (coMe- 2Rk C) =N
(AC5C) - V- Al b- E1Q ( a- NI e

340

%R%ﬁf" e R R T e O g iy

158

| (A(,-50)~V-(AC5L)-EIQ~{0L—Mw—Z,G-F—Phc)TI:.'lu~l'lQ~I«lar—Aib—Cit~-(a~Me~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.
No.

- | 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)

{ACC)-V-Aib-EIQ-(a- Mc:a21"~Ph¢) -Nle-HQ- HahAnb-Anb-(u-McuZF Phe)

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

| Aib-V- (ACSC}WFIQ E&x Meg-2F- Phe) Nie-HQ-Har-Aib-Aib-{a-Mc-2F-Phe)

(ACSC) V-(ACSC)-E1Q-{ct-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;C)—VwAib'jE[Q{qAMéa2,67F~Ph¢}-NIelél-IQgHarnAit_:-Aibn(mMeQF«Phe) T

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

‘Ai‘E-'V{ACsC:)—BIQ.-‘(mMleL2,6+F~Phb)_-Nle:AHQaFIar~AibwAibv(a-Me-zF-Phﬂ)"

33




(AC5C) - V- Al b- E1Q (a- Me- 2F-Phe), Nle-11Q O n-A
I b- Arg(NQ2) - (t x- Me- 2, 6- PPhe) 341
Al b- V- Ai b-131Q (a- Me-2,6-F-Phe)-N e-1-1Q On A- Arg(N®2) - (a- Me- 2, 6- F-

Pht )

Ai b- V- Ai b- 111Q (cXx- Me- 2, 62E- Phe) - 1. 41e- 11Q Or rt - Ai b- Ar g( NO2Ha- Me- 2, 47

F:- Phe) 4 343 (ACS0)-V-A
I b- ElQ(a | vl e-2,6-F-Pho)-N e-11Q O n- A-Arg0. 402) - (a- Me- 2, 6- F-Phe)

344

( AC5C) - V- Ai b- E1Q, 2. 6-F-Phe a-Me-2..8-
F-Phe) fable 2 ﬁ?’ Li s] ASCiY, @icdﬁﬁ%ﬁtﬁr%%‘sﬂ ee‘é% HEGA BlyfoMeRB-Phe)
345 Sequence of shmrt-ch a{Amcp@me 31()/&&%‘16@ Phe%)NfcmH%HarvAtb -Alb-{a-Me-2F-
b- E1IQ (a- Me- 2P-12110) - N HQ Ca- A- -(a- Me- 2F

Ai b- V- Ai b- E1Q- ( g{ Me- 2F- Ph 'é‘)*"lMe HQOt A|I) Gt-(a- I\/b 2F- Phe) 347

(AC5C) - V- Al b-El Q

| (o= 21

ml?i;e))vmhtﬁElQQ(M 2,6$®h&y I(IIH'Tf@HQrE‘x Re-MABF-Phe) |

(A. C50) - V- Ai b- EI &
349 Ai b-V-A ib-
350 A b-V-A

i b- FAQ(a- Me- 2, 6
( ACSC) - V- Ai b- E1Q

sty

181

IVU

(a- Me

€ f: {= tra‘\l Mﬁ ¢
W@"‘\%’)‘lﬁ ¢ %rc‘i" “)5! dﬂq i Wéibzfri é

8 el

Aib-V-Aib-EIQ- (a -Me-2F-Phe)-Nle-HQ-Hat-A-Aib- (m-Mu-Z 6-F- Phe}
=- Phe)

= ALp=-Cl t-(a- M- 2F
b/t @)(“Mf‘éﬂ"" Rievie Q- biprr A ip-Aitogee: MFZﬁHeWB

(AC O-V-AtrElq

(8- Ve- 2 @de)ReR]ir- R G IE 2 EP ey Mt ar- ANGeM 6NN
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 (ACSC)-V-Aib- F[Qa(a “Me-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)
91, ATb-V-Ab-EIG-(a-Me-2,6-F-Phe) -Nle-HO-Har-A-Alb-(a-Mo-2,6-E-Phe)
192 Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Aib-{a-Me-2,6-F-Phe)
193 (ACC)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Aib-(c-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-(ACs.(_?)-EE[Q*(WM&Q,G*F»Phe)ﬂNI&HQ—l-!ar~A_~A.ib—(cz~Me«2,6*F«
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 (ACsc)N*AibEiQ*(deewz-6¢F-Ph¢)-NIe-HQ-Hér-A-Mbu(u-Mﬁ-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)

36



353 Aib-V-Aib-E1(:)-(a-Me-2F-Phe)-Ne-11Q Cit-A-Cit-(a-Ndc-2, 6" F-Phe)
54

Al b-V-Aitt-131Q (a-lvie-2F-Phe)-Nle-HQ Ct-Aib-Ct-(a. M-2,6-F-Phe) 5
(AC5C) - V- Ai ki 41Q (a- Me-2F-Phe)-N e-1-1Q Ct-A-Gt-(a-M-2,6-17-Phe)
356 (AC5C)-V-A b-E1Q (a- Me-2F-Phe)-N le-11QCit-A
b-Cit-(a-Me-2,6-1-7-Plie) 357 Al

b- V- Ai b-ER) - (a- Me-2, 6-12-Phe)-Nle-HQ Cit-A-Cit-(a-Me. 2
Al b- V- A b-FIQ(a-I\/E-Z,G-F-Phe)-Nic-14QO’t-Ai b- Gt 4a- Me.
359 360

. 6-F-Phe) 358
. 2, 6- E- Phe)

(AC5C) - V- Ai b- E1Q 6- F- Phe)-NlO 11Q0 t-A-Ct-(a-Me-2, 6-F-Phc)
(Aese) - V- Ai b- ElQ Wﬂ-‘ W{j}z L&t of shpeaigipentid ickravd- G t - (a- Me- 2, 6- F- Phe
) 361 Al b-V-Ai ﬁﬁ-%}uéiiielﬂm}m\h@mﬁ e TT="A"A
b- (a- Me- 2E- Phe) Ai biV-Aib-E1Q (a -Phe)-N le-1-1Q Ci t-Ain-A
i b. - (aMe- 217- Phe) (ACHC) - V-A i b- El Q(ct Me- 21: - Phe) -N10-HQ Cit-A |
-A i b- (a- Me- 2F- PHap1 364 ( AGSCYib/eRy-f-Fil QF-PhdyRua iig-ric AL -2, 6-FHGe - Me 25
i i"-Aib-(ec- MedF-Plie) 6%, |
A b- V- Ai b- E1Q (a-|Me- 2. 6- 17°Phe) - Nl e- 11Q- G t - A - Ai b- (ad44e-217-Plie)
366 367 761- 202 Aib-V-Aib-EIQ-(ci-Me-2F-Phe)-Nle-HQ-Har-Aib«(0.-Me-2,6-F-Phe)-(a-Me-
Ai b- V- Ai | y- E1Q (d- M- 2, 6 Fﬁ'ﬂ:?) N10- 1- 1Q Ci t - Ai b- Ai b. . (a. . Me- 2F- Phe)
(AC5C) - V- Ai b- E1Q{(a:Me-2] 1e4{Q Qi t-A A b-(a-Me-21' -111w)_
(AC5C) - V- Al b-E1Q{ (83 Mo- 2} G\CLC)-PhED EN6- -MOZ EiPhe) AT Uy HA el aNie-R Jo-FFPhe)-(or-Me-
369 Al b- V- Ai b- E1Q (a- Me- Pgrfig) - Nic- 1- 1Q-Gi t - A- At b- (a- Me- 2, 6- F- Phe)
370 eierne
Al b- V- Ai ty- E1Q (&Rt - 2F- PHRERCONY A& MAZB-PI)BUIE-HE- A it ceMP2 Bt he)-(a:
371 (ACSQ) - V- Al b{E1Q-(a- Mxe2F:pEL) €) - Nl e41Q G ta- Ai b. (ot al e- 2, 6- F- Phe)
205 Aib-V-(ACC)-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-A(a-Me-2,6-F-Phe)-(a-Mo-
2F-Phe), |
206 Aib-V-(ACC)-EIQ-(0t-Me-2F-Phe)-Nle-HQ-Har-Aib-{a-Me-2,6-F-Phe)-(o-
| Me-2F-Phe)
207 (ACC)-V-(ACC)-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har- A-{c-Me-2,6-F-Phe) (-
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
209 (ACC)-V-Aib-EIQ- -(ex- MeaZF Phe}levHQ -Har-A<(o-Me-2,6-F-Phe)-{a-Me-
28-Phe)
210 (AC5C)-V-ATD-EIO-(e-Me-2F- I‘he) N0 ar-ATD-(o-Me-2,6-F-Phe)-(o-
Me-2F- -Phe)
211 Alb-V-AIb-EIQ-(a- Me-2; 6. Phe) NIe-TILHar A-(a-Mo.3.6-F-Phe) (o Me-
"~ {2FPheg) .
22 [Ab-V-Ab-EIQ(a-Me- 26 F«Phc)+Nlc:~—HQ~Hnr+A1b (o M«:: 2,6-F-Phe)-(a-
Me-2F-Phe) . -
213 (AC;C)-V-Aib-EIQ<{o-Me-2, 64F+Phe)-Nle~HQ Har«A«(mMed 6.F-Phe)-(c-
| | Me-2F-Phe) Co
214 (AC;0)- V-A:b ElQ~(a~M¢~2 6T -Phe)#Nle*HQ Hii}lmbw(m Me-2,6-F-Phe){a- |
S Me-2F-Phe)

»”




372 373 - 374
(AC5C) - V- Ai h-11Q (0- Me- 2F- Phe) - Nl e-fi Q Gi t - Ai b- Ai b- (a- Me- 2, 6- F- Phe)
Ai h-V- Al h-WQ (a- Me-2, 6-F-Phe)-Ne-FIQ C it-A-A ib-(a-M-2,6-F-Pho)

Ai b- V- Ai b- E1Q (a- Me- 2, 6- 17- Phe) - Nl e- 1- 1Q- C,
(ti-Me-2, 6-F-Phe)

83- Al h-

it-A
375

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

376

( AC5C) - V- Ai b- E1Q (a- M- 2, 6. F- Phe) - NIe 11Q0't Ai b- Ai b- (a- Mc- 2, 6- F- Phc

) 377 Ai b-V-Ath-
i t-A-(a- Me-2*6- F-

i b- ELQ (a- Mc- 2F- Rhe) - N el

EL

Pid) -

a1

(0 4Ar\l7>é\/~21\_:ﬁ 55‘3‘@7‘@" %:6 Fbe\t;)_ Tﬂc HQ Har-A- (chcd 6-F-Phe)-{1-

Ve~ 2F—Phe) -

HQIE ity Al b- (- Me- 2, 6- F- Phe) - (a- M2 F- Phe)

379 (AC3C) N-Ai b- ]
(Aese) - V- Al b- E1Q{(
F- Phe) 381

Ai b- Vai b- E1Q (a- I\LZ

F- Pbe) 382 Ai h-V-

(ACSC) - V- ARFEI Q (
2F- Phe)

(AC$C) - V- Al b- E1Qta-t Vi e-

A+ \I

ity

A e S MR PR ARREE o T TR ek B Mo Bl
Me-2F-Phe)

T YR e A R e e

i b- (a- Me- 2, 6- F- PHo) - ( a- Me@-MeRKehe)383 384

(N:Mg?vz(‘* d "1&8"“&{2 ()J?Elghe)ﬁ % 10) Fiar- A%?m- _____ |

pPiG) fe-Plref-PM)e- HQ G t - Al b- (OL- M- Z6- F- Phe) - (a

. Me-2F- Phe) 385
F- Phe)-N e-1-1Q (
Al b- V- Ai b- E1Q (a-

CloNe
i - (af
Me- 2F- Phigy-2RiRBe)11Q- Cit- Al t

%ed_ S)\sghﬁﬁ E,@Z(f‘r\(xmz F_«Pé'l::}élj!a~|l_:l_q5ﬁ':ér)-1{~§%+gfawZ,ﬁ-F-Phe,)»{aw

-(a- Me- 2, 6- F-Phe) - (a- Me2,

(nese) - A - E101 (2 ve- 2HAGHE) VIARER e
, 6- F- Phe) 388 Me-2F-Phe)
(AC5C) - V- Ai b- ELQ{§5r Ve 2FrBhE ' Y.
-2, 6-F-Phe) 389
F-Phe) | | |
222 Aib-V-Aib-EIQ-(e-Mg-2F-Pha)-Nle-HQ- Har-Aib-(-Me-2,6-F-Phe)-(a-Me-
2,6:F-Phe) . :
223 (AC;C)—V*AibEIQ{wMeQF-l’he:)~Nleml;fa:ﬁgi:;A—(a~Me~2.,6«F-Phc)—(cx-Mc- "
2,6-F-Phe)
224 (Acf;"c“)-v-A?EfEiQ{mMmz@PM}-NM{Q-{-[M-Aibw(mMcwz,M-phe)a{a-
Me-2,6- F -Phe) ' .
135 AT~V (ACSC) EIQ{a-Me-2F-Phe) Nie- IO Har- A-(a-Me-2,6-F-Phe)-(o-Me-
2,6-F-Phe)
226 Aib-v- (AL;C) EiO1a- M¢-2I‘-Ph¢) Nlc:ﬂ{{Q -Har-Aib-(c-Me-2,6- whe) (e
Me-2,6-F- Phc)
227 (ACSCIVAACL)- HQ (o Me—ZF “Phe)-Nle-HQ-Har-A-(at-Me-2,6-F-Phe){a-
Me-2,6-F-Phe) -
778 (AC5C)-VACC)-EIQ- (a -Me-2F- Phe)mwleq 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 (AC:C)-V-Aib- BIQ{a—M&ZFPhe}N!e HO- TR {ot-Me-2,6- FnPhe) (a-

Me-2,6-F-Phie)
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Ai b- V- Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- 11Q G t - A- (a- Me- 2, 6- F- Phe) - (a- Me2,

6- F- Phe) 390

Ai b- V- Ai b- E1Q (a- Me- 2, 6- F- Phe) 441e41Q Gi t al b- (a- Me- 2, 6- F- Phe) - (a- Me-

391 392 2,6-f-Ph

e)

(AC5C) - V- Ai b- El @ (a- Me- 2, 6- F- Phe) - Nl e-11Q Gi t - A- (t X- Me- 2, 641-

Me- 2, 6- F- Phe)

(ACSC) - V-A b-E1Q (a-fsele-2,64"-fte)-Nle-HQ Cit-A b-(et-M-2,6-17-Phe

) - (aMe- 2, 6- F-Phe) 393 Aib-Vaib-Eit.)-
rg(NCR) - ( ct - Me- 217- Phe) 394

(ec-Me-2F-Phe)-Nie-11Q C i t-A-A

% Nie-14Q Cit-A-Arg(NOO-(a- I\/E 2F-Plie)

30 (cl Am&bvzmablp»mnée 6 EE) Wi B g EANBR Y -Meel OVB-P RS (or-

Me-2,6-E-Phe)
“NE- 11 X Git- A Arg(NOR) - (a- Me- 2F-Phe) 398

mcsﬁhE;Alw&~mv@c@&bmuebwhr!g@ "NGP (¢ deNBS-PPhEHG-

ﬁféztﬁ\ll‘-‘ﬁmﬁ 6.17-Phe)-N le
Q=2F- 400..

A GCPY - EﬂQ ~foeMe-2,6-F-Phe)-Nie-HQ-Har-Aib-(a-Me-2,6-F-Phe)- (m

SRy Re) 401
PLie) I\Iln HQ Ci.t-A-Ar g(NC2) - (a-M:-2, 6:F-Phe)

Atb-VAACCIEIQ o Me-2,6-F-Phe)-Nle-HQ- Har-A-{a-Mo-2,6-F-Phe) {ar-
FMPJZﬁ)B-%ﬁ HQ Cd- Ai | " - Arg(N2) - (a- Me- 2, 6- F- Phe

Aib-V- (ACsC) EIQ-(a- ML-Z 6-F-Phe)-NieHQ- Har«mh-(a-Mc: 2,6-F-Phe)-(a-
Me-2,6-F-Fhe)

(AC;,C)~V-(AC5(3)—ElQm(u-Ma-I,GnFaPhe)~NIe—l~{Qw[-lar-A-(a-Me-z,ﬁquphé)*
(ot-Me-2,6-F-Phe)

{ACC)-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) '

(ACSC]mvjAIbablQ—(m—MeiﬁwF-l“he}N!eiliQ«[--lar-A-(a-Mﬁfﬁrﬁ.p“-Phe)‘(a_

Me-2,6-F-Phe)

Al b- V- Ai b- E1Q (4
95
(ACSO) N- Al b- 13, 110 (a- Med 25D
396 (AC50).V-Ai b
Phe) 397 Aib.V.A
i b-E1Q (a- Me- 2, G=FE=lthe
Ai b- V- At b- E1Q (3-%#%- 2, 6
) 399 (AC5C)-V. Ai b- E1Q |
-11Q- Cit- A Arg( I\@%m(_ad
( AC5C) - V- Ai b- E1C
-1-(Q Cit-A b-Arg(NOZ)
Ai b- V- Ai b- E1Q ( d-Nte—2F
402 235
Ai b-V-Ai b. HQ (ex-tvte-2
) 236

(237

238

239

240

(ACC)V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har- A tb-{a-Me-2,6-F-Phe)-(c-

Me-2,6-F-Phe)

Table 2 (viit); List of short-chain peptides prepared

Seq,
No.

15,

Secj uence of short:chaiy peptides

241

‘ Ai_b*V#Aib-EIQQ(mME_*zF-Phc)—Nlt-HQ—Har»A~Arg(NDz)»(u-Mc-ZF*Phe)

242

Aib4V*Aib-ElQ(ﬂ*MB“2F Phe)-Nle-HQ-Har- -Aib-Arg(NOs)-(a-Me-2F-Phe)

243

(ACAC)- »Alh-ElQ ~(at-Me-2F-Phe)-Nle-HQ- Har~A Arg(NOg) ~(ea- -Me-2F- -Phe)

244

- (AC;C) V-Ai-EIC- (a -Me-2F-Phe)-Nle-HQ-Har- AT ~ArE(NO)-(o-Me-28-
, Phe) '

245

Aib V{AC;(‘)-FIQ (a+Me*2F—~Phe)«NIe-HQ Har- -Arg(N()z) (a«MeazF-Phe)

246

Aib V- (AC;C) EIQ (a- Mc-2F»Phe)+~Nle-HQ Har«Anb Arg(N()g) (ot Meaf-u
‘Phe) - \ |
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403

(ACSC)-V-Aila.+4,1Q (a-114e-2F-Pire)-N e-11Q- Cit- A-Arg(NO2) - (a- Nt e- 2,

6-F- Phe) 404

( AC5C) - V- Ai b- ELQ Oa- Me- 2F- Phe)-Nl e- | | Q Gi t - Ai b- Ar g( NOR) - (a- Me- 2, 6- F-

Phe) 405

Al b- V- A b- E1Q (a- Me-2, 6-F-Phe), Nl e-110-ei t - A- Arg( NN- (a- Me- 2, 6- F- Phe)

406

Ai b- V- Ai b- EI Q- (- Me- 2, 6- F- Phe) - Nl e- 1- 1Q G t - Ai b- Ar g(1402) - (a- M. 2, 6-E

EAng)e?\l- X-OZ- £10 (zg*f Ve 2. (Ack Ci- 5 éAFﬁ) Elo. éa M2 Phgl OM)EQ drvwr%Ngz)r_(a*MLwﬂ'
Phe) , 40 | The)
ARGV A O P i
| D. quettee of short-chai ?n _B'é’bt i des 1+10.
Al b- V- Ai b- E1Q ( a28- 2E- P,V eI TOMe B F ey FiE-HHQBRIVER R R )y 8l - MEOF -phe)
410 250 {AC5C)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-Arg(NO; ) {a-Me-26-
o Phe) -
251 Alb-V-Aib-EIQ<{x-Me-2,6-F-Phe)-Nie-HQ-Har-A- Arg(NO2){(c-Me-2F-Phe) |
252 Ajb-V-Aib-EIQ-{0r-Me-2,6-F-Phie)-Nle- HQ ~Har- Alb~Arg(ND;) -(a-Me-2F-Phe)
253 {AC;C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A- Arg,(N();) (ct-Me-2F-
. Ehe) .
254 (AL;C)*V&Aib—EIQ—(m-MZ?.TZ,G«F*Phe)—Nle—i“‘[Q—l'IarinbwArg(N()z)--(cx-Me»ZF—
Phe)
255 Aib-VAACSC)EIQ-{0-Mz-2,6-F-Phe)-Nle-F (- Har-A- Arg(NO;) (a-Me-2F.
Phe)
256 T A VAT C)EIO-(a-Me-2,6-F-Phe) Nie-FiCr- Har-Aib-Arg(NO;)-(or-Me-2F-
Phic) ‘
257 (AC;C) V-(AC5C)-EIQ-(-Me-2,6-F-Phc)-Nle-HQ-Har- A-Arg{NO;){a-Me-
| 2F-Phe) .
158 (ACSC)-V-(ACSCY-EIQ- ((1 Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NO;)- (cx Me- |
| 2F-Phe) | ' ,
239 i (Ac;cyv—«m,bwﬂzQw(a-M'é“fz.G-F-Pha)-w:éuﬂq-raam~Argmoz){mMc-2i-*-
_ th:i
2691 1 (ACSC)-V- Aib- HQ “{oi-Me-2 6-F- Phc:) Nle- HQ -Har-Aib- Arg(N()z) {o-Me-2F-
_ R Pha) ' )
261 | Aib-V-Alb-EIQ-{a-Me-2F- Ph::)-NImHQ-Har»&-Arg(NDz) (a-Me-2,6-F- Phe)
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-2 F-Phey-Nie-HQ- HarvA-Arg(ND;) {0-Me-2,6-F-
. Fhe)
264 . (AC;C:) -V-Aib-EIQ-(a- Me~2!‘»Phc)~Nl¢~HQ Fiar-ATh- K’F&(Noz) (a-Mc-Z 6-F-
o Phe) . g P
265 Aib-V»{ACst‘:)nE[Q—(mMe&I' Phe)-Nh:—HQ-Har- -Mg(Noz) (c:mMewz 6-F-

40



Al b-V-Ai b-17:1Q (a-1vle- 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 | )-A- G t - (a- Me- 2F- Phe)

412

( AC5C) - V- Ai b- ENQD- 14e- 2F- Phe) - Nl e- 14Q- 0

| 0Git)-Ai ty*Git- (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-M e-2F-Phe)
414 Ait; v-Ai b-M (a-Me-2,6-F-Pho)-N
te-HQ (110G t)-Aib-Gt - (a-Me-217.-Phe) 415 41-6-
(AC5C) - V- Ai b- E1Q{a=Me=32 ,p? P—Phe)Nre-t10-( Hoet t )~ —A-Gkex—trhe—2F-Phe—
)  (ACSC)-V -Ai|b-E 1] 3 Me-2, 6-F-Phe) - N_16-10) - (f1 oci 0- Al b-C
it-(a-Me-2FPhe) W¥% A WWAH&‘Ei@?((&-MIIQWFE)&|'1erj'f3F*Aib-AFg(ND,z)-(ﬂ'Mﬂ'Z,ﬁ-F'
| e, 4-1Q (140G t yjA-Gi t - (4pM3- 2, 6- F-Phe) 418 A
itt-V-Aib-E1Q (akMe=2E-Blié)-N
| e-E1Q (HoGi t) - Ay BICit - (AR Y -G\ BCPRIS (cdde 2F- (‘WMHWN -A-Arg(NO2)-(0-Me-2,6-
b- E1Q (a- Me-217-iPhe) - N I@pl,c)lQ(Fl oCt)-A-Cit-(a-Me-2,6-f The) 420
(AC5C) - V- Al b- El C)—gec—M:;-Zl,— 8NI Czndizrd, HO&L;_AML_(&J&@ )
- FPhe) 421 26 TACLC)-VAACSC)-EIO-(ox-Me- F-Phe)-Nle-HQ-Har- AlbnArg(NO:)w(u-Mu-
Al b-V-Ai | r-El Q 01- Me- 2, §4's:4Ph@) - Ni e- 11Q (HoGi t) - A-Ci t - (a- Me- 2, 6- F. Phe
) 422 . AT -
Ai b- V- Ai b- E1Q (d3Re- 2, afiﬁ‘?SLPﬁ'éﬁ"-bl*!irlgié‘d‘é}‘?(*lﬂ"iﬂb@“di%"*&“-‘@*\ﬁ 2N e 56
-17- Phe) Phe)
270 (AC5C)-V-Aib-EIQ-{o-Me-2F “Bhe)- "Nl H-Far-Aib-Arg(NOa)- (a-Me26F-
| Phe) o
27 Aib-V-Aib-EIQ-(tt-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg{ NOz)(oi-Me-2, 6-F-
Plie)
272 | Aib-V-Aib-EIQ:(a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Arg(NQ;)(or-Me-2,6-F-
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Ai b-V-Ai b-E1Q (a-M)-2F-Plie)-Ne-1-1Q (1HOCi t) - A- Al bda- Me- 2F-Pl i e)
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192 (AC5C)-V-Aib-EIQ-{a-Me-2F-Phe)-Nle-HQ-Orn-Aib-Cit-(a-Me-2,6-F-Phe)
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(CHQ ORI (- BSFLhNBNIGHEL Penphrd)b-(prghe-2,6-F-Phe)
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Phe)

33

A.lwa-Alb~EIQ~(oL«Me-2F~Pha)wNIew[”lQ—OmﬂA{mMe~2,6~l“-?hc)-—(a-Mc~2 -
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36
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2F-Phe)

318
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2, 6- F- Phe) - (a-

3f§4e 21
Me- 2, 6- F

- - h
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aMe- 2, 6. +F- Phe)
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Hg- VE- 2
452

(u- Me-72
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353
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-2, 6-E- Phe) 454
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331 (ACSC)-V-Aib-EIQ-(or-Me-2F- Phe)uNl&-HQ—Om—A—Arg(ND;)w(mwMe~2F~Phe)
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)
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336 (AC;C)-V-Aib-EIQ-{(u- M¢-2 6-F-Phe)Mle- IlQ-Om-Aathrg(NDz} -(et-Me-2F-
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Phe) 459
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Y Eﬁfbﬁgs"ﬁk""n@he*ffswd*& A
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(ACSQ) - VoA b- 13, [0} - (] KESBYENEFIQIEM R TRl O AT - Gerdfe FEmie.-
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361 Alb-V-Aib-E1Q-{a-Me-2F-Phe)- “Nie-HQCit-A-ATb-(a-Me-2F-Phe)
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(ACSC)TvTAib“EIQ{ﬁ"Mﬂwz,B*Fﬂphﬂ)“Nlﬂ-‘[‘{Q*C it-Atb-Aib-{a-Mc-2,6-F-Phc)

7T

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

378

Aib-V-Aib-EIO-(a-Me-2F-Phe)-Nie-HO-C it-Aib-(0-Me-2,6-F-Phe)-(o-Me-

| 2F-Fhe)

3

(AC;C)*VwAlban -{ct-Me-2F-Phe)-Nle- HQ -Cit-A-{o-Me-2,6-F- Phu) {n-Me-
26-Phe)

380

T (ACSC)-V-Aib-EIQ-{c-Me-2F-Phe)-Nie-HQ-Cit-Aib-{ci-Me-2,6-F-Phe)-(cr-

Me-2F-Phe)

381

| Aib-V.Aib-EIQ-{a-Me-2,6-F-Phe}-Nle-HQ-Cit-A-(c-Me-2,6-F-Phe)-(a-Me-

2F-Phg)

382

“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

354

(A05C)~V~Aib~ElQﬂ(§—Me~2,6~l‘*‘-Ph&)«Nimf{Q—Cit—A-(a—Me-2,6~F -Phe)-{o-

| Me2F-Phe)

(A(’”sc,) -V-Aib-E10-(a-Me-2,6-F- Phe)«Nle HQ-Cit-Aib-(-Me-2,6- l'hPhe) (o~
Me-2F-Phe) .

| 385

Atb- V—Alb—F [Q-(«-Me-2F-Phe)-Nle-HQ-Cit-A- {a Me-2,6-F-Phe)-(a-Me-2,6-
F- Phc) -

386

Aib- V Aib-EHO)-(o- MB-—ZF -Phe)-Nie- HQ (,ttwmt:w(cx Me-2,6-F-Phe)-(a-Me-
2 6~F~Ph¢) ‘

387

(AC;CY-V-Aib-BIQ-(x-Me- EF Phc:) Nic HQ-Cit-A-{c-Me-2,6-F- Phﬁ) (cwaew
2 6-F- Phe)

1388

(AC,SC) V-Alb«E-“!Q (te-Me-2F- Phe) Wle-HQ- Cn Aibw{mM«:-:Z 6 F Phe) (cx-
Mc:-l 6 F-Phe) :

389

Alb-V—Alb ~E1Q- (a-Mc-Z 6-F- Phﬁ)-Nh-*”Q“Clt A~ (or. Mo 2,6-F-Phe)-{-Me-

| 2,6-P-Phicy.

390

| lAlbaV A:b—ElQ-((x-Mf: -2,6-F- Phﬁ) Nlc-HQ Clt+Alb~(cz M¢-2 G-F Phe)- (c.t.*Mew

46



Al h- V- Ai b- E1Q (a- Me- 1, 6- F- Phe) - Nl e- 1- 1Q (a- Me- 1, 6- F-Phe) - Ai h-Gi t - (a- 1

vle- 2, 6- F- Phe

) 487

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

- Mc- 2, 6- F- Phe

) 488

(AC5C) - V- Ai b- E1Q (a- Me-2, 6-F-Phe)-N e-i 1Q (a-tvre-2, 6- P-Phe) - Al h- Ch-(
a- Me- 2, 6- F-Phe) 489 Aib-V-A b-EL1Q 6x - M. 2F-Phe)-N

le-11Q (a- Me-2, 6-F-Phe)-A -A  b-(a- Me- 2F- Phe) 490

Ai b- V- Ai b- E1Q (a. Me- 2F-Phe)-N e- 1- 1Q (a- Me- 2, 6- 11. Phe) - Ai bai b- (a- Nfe-
2F-Phe) 491 (AC5Q0) N A

6-F-Phe)-A .. A b
(ACse) - V- Al b- E1

-FAQ (a. Me- 2F' - Phe) - N e- 1-1Q.(a=-Me-2......

L (a- We-| 26-BEhephe) 492
F{ov e Ve 2R RS A T SR R X Ve N BT EHLa) mAVD2, AF Phe)Xc.-
Me-2,6-F-Phe)
392 (AC5C)-V-Aib-EIQ-(0r-Me-2,6-F Phemm “HQ-Cit-Aib-(q-Me-2,6-F-Phe)-(a- |
Me-2,6-F-Phe)
393 Aib-V«—Aib-EIQw(uwMeQF-Pﬂ%)»Nle-l‘-lQmﬂit«ﬁx%rg{NDz)ff&lmﬁ{m-2l'*“-l’l1c}
394 T Ab-V-Aib-EIQ(e-Me-2F-Phe)-Nie-HOQ-Cil- Alb- Arg(NO;)-(o-Me-2F-Phe) |
395 (ACSC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nie-HQ-Cit-A-Arg(NOz)-(a-Me-2F-Phe)
396 TACC) VoAb EIQ{a-Me-2F-Phe)-Nie-HQ-Cit-Aib-Arg(NOz)-(a-Me-2F-
Phe) ‘
397 T AB-V-AIb-EIQ- (- ie-2,6-F-Phe)-Nle-HQ-Cit-A-Arg(NO;)-(a-Me-2F-Phe)
o Aib-V-Aib-E10)-(x-Me-2,6-F- Phﬁ)leﬁ—l"[QuClt-«Alb—/‘Jg(—NOg)w(avME“Er-l’hﬁ)
399 (AC:C)-V-Aib-EIQ-{a-Me-2,6-F-Phe)-Nlc-HQ-Cit-A-Arg(NOy){a-Me-2F-
Phe)
400 (ACC)-V-Aib-EIQ-(0-Me:2,6-F-Fhe)-Nle- HQ-Cit-Alb- Arg("r‘ﬁog){aum 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 (ACSC)- AL -EIQ-(o-Me-2,6-F- Phe)~Nle HQowAab Arg(NO)-(a-Me-2,6-
. E- Phc)
Table 2 (m) List M’ short-chain peptxdﬂ prcpared
Sequence of short-chain peptides

| 5ea-. 1O

47




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 (a- Me- 2, 6- F- Phe) - Nl e- 11Q+x- Me- 2, 6- F- Phe) - Ai b- Ai b- ( a-

Me- 2F. Phe) 495 -

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

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

( AC5C) - V- Ai b- E1Q (0- Me- 2, 6- F- PheyNl e
-2, 6-F-Phe) - Ai b- Ai b-(a-
|bE1Q(aI\/092FPI|e)NIeHQ(aI\/EZGl - Phe) - A—Alb(aNIeZQ —

Me- 2F- Phe) 497Ai b-V -A

17- Phe) 498A

i b- V- AD) - EIQ(a-W—l -

2, 6- P- Phe)

EN R QAN AR TR R AR A By

499( ACsC) - V- Ai b- EQI( a- Ve

vi e- 2, 6-F-Phe)

500( ACsQ) - V- Al b- I'S. (a- N
Eaehe) - A

i b#V- Al b- E1Q (a. W—F

‘M- 2, 6- F- Phe)

M- 2, 6- F- Phe)

- A B-VPRiD)E (@ -MHOF( B F-N k{161 Cit)- Ritre)it- (k- M BEFhe) |

A ORNAR R M B s G oG A MR P

-(A(,QEN Alb ENC+(ce- M&ZF Phﬁ) NIG‘E{Q (HoCit-Aib-Cit-(c-Me-2F-Phe)

'-B“ﬁt*?tm'm;s

503( AC5C) - V. Ai b-

@ (a-N

415 (AC5C)-V-Aib- EIO-(a-Me-1.6-F-Phe)-Nie-HQ{HoCin) - A-Cit-(-Me-2F-Phe)
416 (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 Aib-V-Aib-EIQ-(a-Me- 7 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 (ACSC)-V-Alb-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-(HoCi)-A-Cit-{t-Me-2,6-F-
.Phe)
424 (A(‘g(")~V»—Aib—E!Q—(nt—Meu-z,ﬁwFlPheyNle-l-{Q-(l-‘{oCit)wAib—,Citw(a»Mawz,GwF-
Phe) : :
415 A:b V- Atb-EIQ-(ce-Me-2F- l-"hc)wNiculiQ (Ho( it)-A Alb«(cr. ML— 2F-Phe)
426 Aib-V-Aib-E1Q-(ci-Me-2F-Phe)-Nie-HQ-(HoCit)- “Aib-Aib- (a~l\f’l¢l~2F~Phe)
Y (ACSC}-V-AiwaI.Q{w'MeQF-thg)-Nle:-l“-IQ~(HoCit)-A-Aibf(cx-Mc-RF-Phe)
428 (ACSC;‘]N%{&:—EIQ‘(&MEQF—l‘hn)-Nle-llQ-(!-loCit)~Aib—Aib~~{ach—2FvPhe} |
T ‘Alb-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-A-Aib-(ar:Me-2F-Phe)
430 Aib-V-Aib-EIQ-{a.-Me-2,6- r “Fhe) Nle-HQ-(HoCT)-Aib-ATb-{er-Me- zwm-,)
| 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|¢)

e
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Me- 2, 6- F- Phe)

504( AC5C) - V- A0) - El Q (a- Me- 2, 6- F- Phe) - Ni e- HQ (a-t vl i c- 2, 6- F- PheyAi b- Al

b- (ex-

Me- 2, 6- F-

Phe)

505Ai b- V- Ai b- E1Q (a- Me- 2F- PheyN e- 11Q Ox- Me- 2, 6- F- PheyA- (a- Me- 2, 6- F-

Plie)-(a-M-2F-

Phe)

506Ai b- V- Ai b- E1Q (a- Me- 2F-The) - N e-11Q (a-tvl e- 2, 6- F- Phe) - Al b- (a- Me-2

, 6- F-

Phe) - (a- Mc- 2F- Phe)

507( AC5C) - V- Ai b-ElQ(a Me- 2F-Plie)-N e-11Q (a- Me. 2, 64

- Phe) - A-(a- Me. 2,

508( AC5C) - V-Ai b
2, 6- F- Phe) 4a-

6-

T AS!
\Ve- 2F- Pt

F- Phe) - (c. Me- 2E- Phe)

'X@s SEABRONNR L ASHIHEHRChr zEbEhE-ImNeb-ﬁQmP}ME

509Ai b- V- Ai b- E1
, 6-F- Phe)-(a-M
510Ai b- V- Al b- E1
-2,6- -Phe)-(a-

511( AC5C) - V- AlbF

2, 6- F- Phey(a-

(3X5a- N4C
T AR

QaNE-
NAO- 2F- H

(ACEf- Fhrbsl)!Qr(nlédﬁﬂ"@?'tﬂhNWﬂ@“B’fw PrEpLaMe oty |

-2F-Fl Nl _HQ-(HoCif)-Aib-Aib- ((I*ML-Z 6-F-
B B RS A A e
Hiby)

YO (st
“2F- Ph

Y\?B 27 RinETBREMN, £ PR - B (Huctic Ir-Rik (@) MAR ¢-B-PVB)

( AC5C) - V- Ai b- E1
246-F-Plic
Ai b- V- Ai b- 111Q

(#¥8a- Me-

cx-.Me-.2

- (a- Me-{2k:

2 6 VFA BRIV HO G oA o 0 £ ek By - e %gfrve

-F. Phe)-(a-M
i b- E1Q (a- Me- 2F}
Phe) 4a- Me- 2, 6- Ft.Phe
( AC5C) - V- Ai b- FI
6- F-PlieHa- Me}

4896- F- F
Phe) NI

)Phe) 513
Hnﬂuiﬁ\j{lﬁ ﬁxe— %’P-

E- 11\n\-|\up 110-{-a_Me-.
Héyscgi\&mt;-mq ~(0-Me-2,6-F- Phe:)« te-HQX(E
éle(cx M- 261 Plle) Alb(aNE26F-

Q‘“("a M:-
, 6- F-F

7 Dhn\ll\"

hm)) 516. (ACsC) V- A

6- 151Q (a- Me- 21j
-E-Plic)-(a- Me-
Al b- V- Mo- E1Q (a

AU F PH
L Me- 2, 6-

éﬁlﬁglﬁabct lt)y(ﬂ. 'I_Vfc‘ZFUPhe) ﬁl’cLHQ (ﬁu{"‘:t}wﬂ (&Y $e-2,6-F Phe)-{a-Me-
Brine) - N14- 1‘1Q(a I\/B 2,6-F.Phe)-A-(rt-Me-2,6-1

7.

Phe) - (a- Me. 244% f

I A\

)Aib—V~AibnlﬁIQv(a—MeQF»Phﬁ)—Nl&HQ~(l-loCit)-Aib-(a~Mc~1’.,6~F—Ph¢)-{u~
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 (ACCy-V-Aib-EIQ-(a-Me-2E-Pha)-Nle-HQ-(HoCit)-Aib-(a-Me-2,6-F-Phe)-
{a-Me-2F-Phe)
445 ATb-V-Alb-EIQ{o-Me-2,6-F-Phe)-Nle-HQ-(HoCit)- A~{0o-Me-2,6-F-Phe)-{a-
. Me-2F-Phe)} ' |
446 o Aib-v:AibaE[Q-(u-&ia&,ﬁ-ﬁlﬁte)ﬂl<:-HQ4(HoCitivAib;(a-Ma~2,6«F-PIT¢)~(u»
| Mé226-Phe) |
447 (Ac,c:)-vumb;al‘Q-(a-m;z,a-falah-¢)-me-uq-n(}1oc2it)wA—(a-Me_z'ﬁ-F-pm)‘
| | (@Me-2F-Phe) | |
(448 (ACHC)-V-ATb-EIQ- aMo6F- Phe)-Nie-HQ- (HoCst)wmb (o-Me-2,6-F-
Phe)-{o-Me-2F-Phe) ‘ :
449 1 Aib-V-Aib- EIQ-ot-Me-2F-Phe)-Nie-HQ-(HoCit)-A- (Mo GF-phe) (a-Me- |
2,6- T&Phe) _
. 45i.}. Aib- V Atb{llQ (a-Me-2F-Phe)- Nle~HQ (HoCu) Alb{a-Mc-Z GuF-[’he) (a

B M«:«E 6- I" Phc)

LA



518

Al b-V-Ai b. E1Q (a- Me- 2, 6- F-Phe)-N e-11Q (a- Me- 2, 64- Phe) - Al Na-tvl e- 2, 6-
E- Plie)-(a-Me-2, 6-1:-Phe) 519

(Aese)-V-Ai b-E1Q (a- Me-2, 6-F-Phe)-N e-11Q (a- Me- 2, 6-f-Ph4)-A-(a. Me-
2,6-11-Plie)-(a-Me-2,6-E-Phe) 520

(AC5C) - V- Ai b-131Q (a-1vle. 2,6-1:-Phe)-N

le-11Q (a-Me-2,6-F-Plic)-Ai b-(a-Me-
-Ai b-1alQ@ (a- Me-21: - Phe) - N
6-F Dhn\

A i b-st

2, 6-F- Phe)-(a-M-2,6-FPhc) 521

A-Ar-alNOR

le-1-1Q (a- Me- 2,

P e 3 B Ny 5 R o
Me-2,6-F-Phe)

BTN SR R I O R

Die-1RBe)-Flbkdile- F1Q (a- | Vle- 2, 6- F. Pho) - Ai b-

ﬁ‘?ﬁwéa% % g l‘ﬂ’h@ Ne- EQ#H&% e))A fo N"(}(?ZF) -Phe)-(ot-
Me-2 B f,,)
A '~<:ﬁ“ﬁﬁ“ﬁéﬁﬁ@mm%;m,ﬁup.ﬁa‘.;;r.(':;:f

DME2,6-PPre) - 141e4- 1Q- (0. - M- 2, 6- F- Phe) - A-

(AC5C)-V-Aib-EIQ{x-Me-2,6-F-Phe)-Nie-HQ-(HoCit)- A-(u-Me-2,6-F-Phe)-
(o-Me-2,6-F-Phe)

(AC:O)-V-Aib-BIQ-{a-Me-2, 6-F- Phu)-Nle—HQ{Hoc ity-Ait-{o- Me& uF-
Phe)w(ul-Mﬁmz,b-l»Phe)

Aibf%Aib—EiQu(a-McuZF-Phc:)-NE¢+I‘{Q~(l-{ocit)-AmArg(N()z)u(u-MunzF-Phapj"

Ait';:\!»AibE[Q—(cxﬁMe-zF&’he)—NleailQ{HdCil)m.Ai%:—Arg(r'JQz]n(che—IZFa
Phe)

(ACsC)-V-Aib-LIQ- {o-Me-2F- Fhe)wﬂlcﬂi{Q {HoCit}-A- Arg(NO;,) (1= Mc-ZF
Phe) |

(AT5C)-V-Aib-BIQ {ox-Me-2F-Phe)-Nie-HQ- (HeCit) -Aib- Arg(NO;) {-Me-
2F-Phe)

A|b+V~A|b -BIQ-(ai- -Me-2,6-F-Phe)- NIL-HQw(HDCI() <A=Arp(NO2-(a-Me- T
Phie)

A!b W Aib -EIQ- (a Me~2 6-F- Ph(..} Nie-H()- ([[otlt) ~Aib- Arg('NO;) (uwMe—ZF
’h¢)

(ACC)-V- Aib- FIQ {c-Me-2, 6-F- Phe} -Nle-HQ-(HoCit)-A-Arg{NO2)H{a- -Me-
2F.Phe)

T (AC5C)-V-Alb-EIQ-(a- Me-3,6-F- Phc} Nlc*HQ{l{oCu} -Aib-Arg(NO)-(o- Me- |
| 2F-Phe)

Alb—VwAnb*E[Qn(a -Me-2 F-Phe) Nie-HQ (HoCM}A Arg(NO;)—(mMe-E A
Phe)

i b- V- Al b- ELQD44¢ 38 P |
Me- 2F- Phe) 523
(AC50)-V-Ai b-RI ¢ -2(~--a\--~}-v-
(a- Me- 2F- The) 534
(AC30) - V- Ai b- ELQ (a- Me-
Arg( No2) - (a- Me- 2--§§£++e+
A b- V- Ai b- E1Q (a*f%k-2, 6
(a- Me- 2F- Phe) 536 A
i b-V-Ai b-F, 1Q ( §he-2:6
i b- Arg(NO2) -  (&-Me- 2F-
(AC30) - V- Al b- E1® (a- M-

455

456

457

458

35

460

46!-

462
463
464
465
466

| -Phe)

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

50




Arg( NQ2) - (a- Me- 2F- Phe)

prepared Seq.1 No.

Tabl e 2: List of short-chain peptides

., quetice of short-chain peptides 537

Ai b- V- Ai b- E1Q (a- Me- 2F-Plie)-Nit-11Q A b- A-Git - (a4. 4e- 2F- Phe)

Ai ti N-Ai b-El Q (a- Me- 2F-Plie)-N e-11Q Ai 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- Gi t - (a- Me- 2F- Phe) 540
(AC5C) - V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- 1- 1Q Ai b- Ai b- G t - (i x- Me- 2F- Phe)

541 Al b-V-Ai b-E1Q (a- Me-. 2, 6-

542

Al b- V- Ai b- E1Q (a:Me-2, 642-Plie)-Ne-1-1Q Al

543
( AC$C) - V- Ai b- E1(
544

F-Pile)-Ne-11Q A b-A- G t-(a-Me-2F. Phe)
- Al h.Ci.t-{a--Np

467
D- (a- Me-

(ACSC)-V-Aib-EIQ{o-Mc-2F-Phe)-Nle-HQ-(HoCib)-A- Arg(ﬁ();)—(aﬁc 2.6- |
2¢fnb- Phe) - Nl e- WQ Al b- A-Gi t- (1: 4410- 2F-Pli e)

(AC5C) - V- Ai b- E1d
545 Al b- V- Ai b. E]
546 547

D468 e
Q (a- W

_ mﬂ:r:wﬁ!@ﬁmvéwff5%)%*.%"'9:(&50?@(@%ﬁ%ﬁ%’affﬁh“é‘s*

o 2f-iRle) - Nl e-1- 1Q- A b- A-Ci t - (W?Me- 2, 6- F- Phe)

Ai b- V- Ai b- E1Q- ( (
(AC5C) - V- Ai b- F, ]

6. 2F]
Q (a- Me

Pitey AR AF B OAT Bhe)dl- HO oG A NG (o Mo-2.6

?E‘hahe) N e-HQ A b-A-Cit-(a- I\/E 2 6- F- Phe) 548

i -V YA W\ hal.. 411 _ —
§ o bC) {/Y_Aﬁlb? EEB 243“ Vo 5 2, A %Vﬁ%‘i‘%c'ﬁi&% B AR
549 550 F-Phe)

471 (ACSC)-V-Aib-EIQ-{a-Me-2,6- f‘wPhe)-Nla-lIQ {HoCit)-A-Arg(NOz)-(c-Me-
2 6-F-Phe) -
472 | (AC5C)-V-Aib- le {a-Me-2,6-F- mm) “Nie-HQ-(HoCit)-Aib-Arg(NO2)<(a-Me-

2,6-F-Fhe)

Table 2 (xit}

1ist of short-chain peptides prepared

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\ib*V-Aib~ElQ~(m-MchF*Phe}vNh:—{‘iQA(mwMg—z,&l‘*‘-Pl1e)~Aib~Cit{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)
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:bEIQ-(wMM 6-F- Phe)-NlaJ{Q {a- Mﬂrl 6-F-Phe)-A-Cit-(a-
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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Ai b- V- Ai b- E1Q (a- Me- 2, 6- F- Phe) - Nl e- 11Q Al b- Ai b- G t - (a- Me- 2, 6- E- Phe)

551

(AC5C) - V- Ai b- E1Q (a- Me- 2, 6- F-Phe) - N e-1-1Q A b- A-Ci t 4ot - Me- 2, 6- F- Phe)

552 (AC5C) - V- A

i b- ELQ (a- Me. 2, 6- F- Phe) - Nl e- HQ Ai b- Ai b-Gi t
i b- V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- E1Q Ai b- A- Al
Ai b- V- Ai b- E1Q (a- Me-2 F- Phe) - N e- ELQ Ai b- Ai
(AC5C) - V- Ai b- E1Q (tv- Me- 2F-Pbe)-N e- 1- 1Q- A i
(ACSC) - V- Ai b- F1Q4a- Me- 2E. Phe) - Nl e- 11Q Ai b- Al

558 Ai b- V- Ai b- EJ]
Ai b- V- A i b- El CHg
(ACsC) - V- Ai b- E1Q

Qs a- VB

-(ce-lvte-2,6-F-Phe) A
b- (a. Me- 2F- Phe) 554
i b- Ai b- (a- Me-2 F-Phe) 555
i b- A-A i b- O Me- 2F- Phe) 556
b- Ai b- (a- Me- 2F- Phe)_ 557 .
[ Ritov PP E)- o lie2 - Big) M HA- (AN, 6F iihe)- Rt dYe-2,6-

( AC5C) . V- Ai b- E1Q
561 Ai b- V- Ai b- El
562

Ai b- V- Ai h- E1Q- (4
563 (AC5.C)-V—AiItj
i b- (a- Me- 2, 6- F-

I b- Al b-(a-tvle-2,
I b- A- Ai b- (a- Me- 7,

| e- HQ A i b- Ai b- A

( AC5C) - V- Ai b- E1(
568 (AGi C)- V- Ai b

| lMchF«Phﬁ)

- Me- 2, 6-|§ F%e) N e- HQ Ai bai b- Ai b- (a- Me- 2F- Phe) 559
» (a- Me- 2F8E. Phe) - Nl e- HQ Ai b- A- Aib- (a- hl e- 2F- Phe) 60
2 Ve~ 2AG- L. mkPHE){d\Me%H@cﬂMbwﬂQbfaMéaZ 6-&-Plye)- 2ip-Cit{eMe-
Q(a-NE-;FFP[Q‘e} Nl c-1-1Q Ai b-A-A ib-(a-M-2, 6-F-Phe) .
A% 6- 2F] BB NabBIQ-Q-ReBE AhD-DNp B - Ne-2.8: 176'3‘@ rﬁrf“és p(o-Me-
-E1Q ( af yﬁgefhe) -NWHQ Alb -A- A
he) 564 ([5 V-A. ih-ElL Q. (a:M-217- %@%
484 F- Phe JAGCAVHSR-BIQ{bMe£E a2 6w He pifdy thig-o1ior b(“A
6- F- Phe A R- V- Al b- E1Q (a- Me- 2, 6- FPhe) N
| b- (a-t %‘8536% EPhe) 567
488~ Mb- 2 Al Miné)ce ok MR AT B AN H Q- Mol & PRITA-Bif Gy Me-
-131Q (32 g=fhep- F- Phe) - N e- 11Q A i b- A Phe) 69
486 Al V-Aib-EIQ{a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-Aib-Cit-(a-Me-
26FPh0) ]
487 (AL;.C) V-Aib-EfQ)-{u-Me-2,6-F-Phe)-Nle-HQ- (o Me-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)
489 .Aib»»VnAib-E}{_Q»(u~M¢«2F-Pha}«Nle*i'-IQ-(u':McQ,GaF-Phe)«A-Aib~(u—Me~2Fu
| Phey .
490 Aib-V-Ajb-FIQ-{a-Me-2F-Phe)-Nle-HQ-(a- Mc 2, 6-F- Phsz) ~Adb-Aib-(e-Me-
| 2F-Phe) _ -
491 (ACSC)-V- Aib- BIQ-(a-Me-2F-Bhe)- Nle-HQ-(a- M. XS Ph¢)~A-mb (a-Me- |
‘ 2F-Phe) T -
492 TACSC)-V-Ab-EIQ-{o-Me-2F- -Phe)-Nle- HQ (cx Me-2,6- P Phe) -Aib-Aib- (a-
‘ .Mcmzf Phc) '
493 Adb- V-Alb EIQ-(U. Me 2,6-F-Phe)-Nie-HQ-(u-Me-2,6- F~Phc) -A-Ajb-{a-Me-
| 2F-Phe) - ' S
494 -. ‘Alb*—V-Alb -EIQ- (a Ma-z 6-F-Phe)-Nle- IIQ {a-Me-2, 6-F Fhe) Alb Ajb- (a~'
| Me-2F-Phe) o '
495 (ACSC) VCAb-EIQ- (a-Me2,5.F- Phe)*Nlr-HQ (mMe-? 6-F- Pm) A A:b~(r.xw
. Me-ZF-Phe) ‘ - o
496 . | (AC,C) VA EIQ-{(a- MeQ 6 F- Phe)uNlumi-IQ {meZ & F- Phe)»Alb Aib- (u-
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Al b-V—A I b- E1Q (a- Me-2 F-Pbe)-N e-HQ Al b-A-(a-Me-2,6-F
- Phe) - (a- Me-2ERe) 70 Ai b-V-A
I b- E1Q (a- Me- 2F-Phe)-N e-1-1Q Ai b. Ai b-(a-tvie-2, 6-F- Phe) - (a- M2

F- Phe) 7

(A05C) - V- Al b- EI @ (a- Me- 2F- Phe) - Ni e41Q Ai b- A- (a- Me- 2, 6-F-Phe) - (a-e

2F- Phe) 572

(AC5C) - V- Al b-E1Q (a-rvi e-2F-Phe)-N e-11Q A b- Ai b-(a-tvle-2, 6-F. Phe) - (
a- Me- 2E- Phe) 573 Ai b-V-A

i b-E1Q (a- Me-2, 6-1, PheyNIe HQ Al b- A- (a- Me- 2, 6- F-Phe) - (a- Me-__ 2F- Phe)

574
Al h-V-Ai b-111Q (s
Me-2 F-Phe) 575
(Aese) - V-Ai b-E1
(a- Me-2 F-Phe)
l e-1-1Q Ai b- Ai b-(
V- Ai b- E1Q - (a- Me{
17-Phe) 578 A b-
i b-(a-Mc-2,6-17-1

( AC5C) - V- Ai b- E1Q

497 Aib-V-Aib-EIQ-(a-Me-2F- l’lm) Nle- HQ -{o-Me-2,6-F-Phe)-A-Aib -Me-2,6-
n- Me. . 2, 6“' cPhe) Nl e-11Q Al b- Al b-(a- Me-2, 6- f Phe) - (a-
IVE- 2, |GAR-V- R eeih Sl AN-HR-(coble RS- P Aib- loi(asMe-
576 (ACE:% F‘gh b- ELQD- 1?4e- 2, 6- F- Phe) - N
u-M-2 d) - (a- I\/bZFPhe) 577 Alh-
2 Phe) -(NCeE)HGAR BIQAPEMIvRE-Phet- Nit- E - Moot &G Bl he)-Ag Atb-(o-Me-
2 Sl 22 0 e T A T A
600 V- A BHO)V ARReELR 5 tig-BE- RO fo e, ?’ﬁé’)““’r{ab - (-
Me-2,6-F-Phe) ' i
50 AIb“V-AIwa[Q-(ﬂ*ME*I,ﬁ*F-PiIE)“NlchQ*(ﬂmMc—z,&*F-Pllﬁ)—A*Aibv((IjMe“
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-{c-Me-2,6-F-
Phe)-(a-Me-2F-Phe) |
506 AD-V-ATb-EIQ-(a-Me-2F-Phe)-Nie-HQ-{a-Me-2,6-F-Phe)-Aib-(o-Me-2,6-F-
Phe)-{c-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) ‘ B
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- (mﬁMﬂ-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+
o E-Phe)-(a-Me-2F-Phe) .
ST | {AGC)-V-ABEIQ- (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-

512"-
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2,6-17-Phe) 580 (AC5C)- V- Al b- ER) - (a- Me- 2F- Pho) - Nl e- HQ Ai b- A

i b- (a- Me-2, 6-. F-
Ai b- V- Ai b- ELQ4a-

(
|
( .
Me- 2, 6-F- Pl i e)

Phe) - (u. .

Me-2, 6 - F- Phe) 581

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 Aill-Viaib-ELQ (ix-Me-2,6-F-Phe)-Ne-HQ A ib-A
i b- (a-tvie-2, 6-F-Phe)-(a.. Me-2,6-F-Phe) 583

C50) - V- Al b- E1Q (a- NMde-2, 6-17-Pho)-Ne-1-1Q A
-A-(a-Me-2.6-F-Phe)-(a- Me-2,647?-Phe) 584

85A|b-V—A|h El Q.(.a=Me-2E- Phe) - Nln1_1ﬂ.A|hA -

SArg(NQ2) - (a- Me-
I b- A i b- Arg( NO2

( AC5C) - V- Al b- EL

588 (ACse)N-Aj b-

2F- Phe)

A

b

AC50 V- Al b-EL1Q (a. Me- 2, 6- F-Phe) - Nl e- HQ Ai b- Ai b- (a- Me- 2, 6- F. PheMa-
2

Ar

58@%)@%’-2&&6*1%@(61 Me- 2F- Phe) - Nl e- HQ A

FlF X NIE lv- 1 am Phe)-Nie- HQ-(0-Me-2, 6-F-Phe)-A-(a-Me-2,6-F-
H%a Me- p Phé‘)kﬂﬁm TENTA %Dﬁlof’) (& Vo- 5F- Phe)
E1Q (a- M@J MR E- eré FI Q Al b- A

| b- Argad402) - (a- wgkalél—-

Ai b-V-Ai | a- E1(10
590

26

%i@z’mq (e 2 Pho)-Rile-HQfoc M2 6-F-Phe)-Aib- (- Me-2,6-F-
NI 9( NO2) - (- Me- 2F- Phe)
Phe-(ct-Me-2,6-F-P )

Ai b- V- Ai b- El Q (¢

grg'v'e- Z,

%ACSC) - V- Ai b- E1Q (a- Me-

B A BTE N R {2 B Bt H@C(WMWW &-
DE-Bhe) Todfeed6-RiPbe) 1- 1Q Al b- A- Arg(NO, 1) - (a- Me- 2P-

‘ Arg(NDz) (a-Mf:-2F Phe)

56 (ACC)-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HQ-(ot-Me-2,6-F-Phe)-Aib-(a- Me-
2,6- F- Phe)-(a-Me-2,6-F- Phc)
1817 Aib-V-ATb-EIQ-(0t-Me-2,6-F-Phe)-Nle-HQ-(ci-Me-2,6+F- Phc) -A-(ct-Me-2,6-F-
Phe)- (ch«Z $-F-Phe)
518 1 Aib-V-Alb-E1Q-(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)
519 (AC5C)-V-Alb-EIQ-(a-Me-2,6-F- Py NI;:«IIQ (a Me-2,6-F- Phc)-A (cx«Me»
2,6-F-Phe)- (cr.-Mc:-R 6-F-Phe)
5200 (AC;C) N-Ab-EIQ-(-Me-2,6-F-Phe)-Nie-HQ- (a-Me-2,6-F- mm)-mb'"(a Me-
2 6-F-Phe)-(é-Me-2,6-F-Ph) ‘
521 AibaV-Aih-ElQ{d—MEazF-Pha)NIa—HQ-(cpMu-iZ,6—F~Phc)~A-Arg(’NO;}~(an
Me-2F-Phe) ‘
522 Aib-V-Aib-EIQ-{a-Me-2F- Phe)*NlcuHQ (ﬂ-ﬁkea 6- F Phc) Aib- Arg(NO,;) (- |
- Me-2F-Phe)
513 (AC;C)-V-Aib-E1Q- (a Me-2F- Hw) Nle- HQ (-Mo-2,6-F- Phe) A-Arg(NO;)-
(a-Me- ZF*Phe) ‘ ‘
526 | (ACsC)-V-Aib-EIQ+(o-Me-2F- ~Phe)-Hie-HQ- (u, Me-2, 6-F- pm,) -Aib-
‘ Arg(NOz) ~(e- Me«ZF I‘hc:) . ‘
1525 ATD-V- Aib-EIQ-(e- Mo 6F-Phe) Nie-HO-(a-Me-2,6-E- Phe)-A- Arg(NDz)
| {e-Me-2E-Phe) :
526 | ATo-V-ATb-BIQ-{u-Me-2 6-F~Ph&)-Nle~HQ (a-Me-3,6-F-Phe)-Aib- Arg(NOg)
(a-Me -2F- Phe) . s o
537 (AC5C)-V-Alb-EIQ- (cx M¢~2 6~r-phc) Nlc-,»-HQ{u o2 ﬁ-F-Phe)_A-
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591  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

( AC$C) - V- Ai b- ELQ (a- Me- 2F- Phe) - Nl e- HQ Ai b- A- Ar g(NCR) - (a- | vfe- 2, 6- F-

Phe) 596
( AC5C) - V- Ai b- El
Phe) 597

Ai bN- Ai b- E1Q ( al

Phe) 598

Ai b- V- Ai b- E[ Q (
F- Phe) 599 (A
i b- A- Arg( NO2) - (
(AC5C) - V- Al b- ER
600 F-Phe)

S8 Ne- 2 Fmgspf@)v ﬁl‘he“&@’ﬂ? RSk Plgcw!& (Hl%a) Mf 2,64 Phé) %m
o ﬁ\!()z) ~(o-Me-2F- Phe:) ____________

TR Y vefb th’(&”Mc 2F- Ph¢)~Nlc &&N%)z 6(”5‘?1?%?7\ ArgNO2) (o

B- | Vi e-2.,[ﬁp,Ef1?km‘);} Nl e-ti Q A b-A h-Arg(N2)-(cc- Me-2, 6-

3 géli@b V- gbr@ (o N ?'JFLF ) llmc'zﬁ%wmbﬂz\rg(ﬂoz) (-

- (a- Me. 21;46&5-&1:»1@) Nl e- HQ Ai b-Ai |) - Arg(N02) (a- Me- 2, 6-

531 CACHC) -V -ATB-EIQ-(ot-Me-2F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-A- Arg(’“ﬁ"dz)
(o-Me-2,6-F-Phe)

332 {ACSC)-V- Aab hIQ (u—Me—E[- Phe) -Nle-HQ- (a—Me~? &-F-Phe)-Aib-
ArgMOr)- (u Me-2,6-F-Phe)

533 "mwabqummzﬁrmﬁmmnqmmmzﬁ -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;}*
(c-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;) (o Mt,-i! 6-I'-Pha)

36 '(anvAmam@»mgspm@MMHanuaﬁrm@am
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 (ACsC)-V-Aib-EIQ- -{o-Me-2F- Phe) Nlt:-HQ -Aib-A- Cltw(ﬂ'.*-MLwZF Phe)

540 l(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

. :Alb*V»A,nwaIQ (a-Me,QF Phc:) Nlc HQ- Alb A Clt (ch-Z 6 FuPhc}
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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 lar- AK- (iii p(Qivie)j-(7tPPA)--

608Ai ti-V-(AC3C)-El Q- N e- HAI ar - AK1I 3i p(Ohi | e)) - (APPA)

609( AC3C) - V-(Acqg - ELQ W@bﬁgﬁ . W&%WAA%T@ hgpl‘%n -Phe)

( AC5C) - V- (AC3C) |

( AC3C) - V- (AC30)

( AC5C) - V- ( ACC) -
At h- V- Ai b- El QLM

éQL- N

Ai b- V- Ai b- El QL-
(AC3C) - V. Ai b- El
( AC3C) - V- Ai b- El
( AC5C) - V- Al b- EI {
( AC5C) - V- Al b- El

Ai b- V- ( AC3C) - El

Ai b- V- (AC30) - R

BT LM TIQAT ¢l -ANAET oM N Y)ey DARRANIIBA Tit-(a-Me-2,6-F- Phey
1| R BRI AT T A Gl e 2 7o)
£ 110 'A@Mh@&)m%ﬂc& dlt@malma HOEERA)it-{a-ME25-F-Phe)
(N M- 1Q{H o (APPA).—-£16
Filve- 11 @Mwm@ 10@ %13 h@ﬂ%ﬁ‘b tgif-bo-Me-2,6-F-Phe)
S A R T S i LV i o i
FML- 0- 1ﬂé@éwm<trgf(g(@ g,(s@y@ﬁﬁm%{%gy\ug% (ot-Me-2,6-F-Phe)
P TTANCE 'Aef, A KRBT PR R Ob) <-GAREANe-2F-Phe)
354 Alb-V-Aib-EI0Q-(cx- Me—.';!F l’ha’..) Mlg-HQ)- Alb AlbwA!b ~{cr-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-Pho)-Nie-HG-Aib-Aib-Aib-(a-Me-2F- mm}
1557 "Aib-V-Aib-EIQ-(-Me-Z, 6-F- Phe)-Nle-HQ- -Aib-A-Aib- (c:x-MeQF Pre)
558 Aib-V- mh EIQ-(a-Me-2 - F-Phe) Nie-HO-ATb-Alb-Afb- (ct-Me-2F-Phe)
550 (ACSC)- V~A1b EIQ-(a- M¢~2 6-F-Phe)-Nle-HQ-Ab-A-Aib-(ct-Me-2F-Phe)
560 (ACC)-V-Ab-EIQ-{a-Me-2,6- E-Phe)-Nie-HQ-Aib-Aib-Aib-(a-Me- 1F-Phe)
561 Aib-V- A;vaIQ (o Mc-zlr-vi"ha}uNIc-HQ»AabuA-Aub (a-Me-2,6-F-Phe)
{563 Aib-V-Aib-EIQ{a-Me-28-Phe)-Nle-HQ-Aib- Alb-Aib-(a-Me-2,6-F-Phe) ]
563 (ACSC)V-Aib-ELQ-(o-Me-2F-Phe) -Nie-HQ-Aib-A-Aib-(0r-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-{oMe-2,6-F- Phe) Nle FIQ-AID-A-Alb(o-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) VAL ((waa 2.6-F- Phe) Nle-HIQ-Aib- Alb-Alb(o-Me-26-F- |
, . 'Phc) L
569 "Aab«v A EIO e e oF- Fhe) Nl::-HQ Allw\ (m—»MeQ 6-F-Phej(a-Me-2E- |
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 ”(ACSC) V- Atb—EIQ (o M¢-2F~Phe.)uNI¢ HQaAib -A- (tx—Meaz 6-F-Phe)-{oMe-
o |oerhe) \ .
57 (ACsC) V- Arb*EIQ (a-MwZFwPhes)uﬂleJ{Q-A:b»Anb~(a. MoZ6-F-Phoy(a

56



6 (AC3C)- V- (ACI C)- El QLM 10 I | ar (NCR) - AK- ( 13i p(OMD) ) - (APPA) 622
(AC3C) - V- (AC3C) - El Q- Nl e- 1- 1Q 11ar (NOR) - AK- ( Bi p(OMe) ) - (APPA) 623
( AC5C) - V- ( AC3C) - El QLMEI Q 1- 1ar ( NOR) - AK- ( Bi p( OVB) ) - (APPA) 624

( AC5C) - V- (AC3C) - El QL- Nl e- 11Q El ar (NOR) - AK- (Bi p(d vl e)) - (APPA) 625
Ai b. V- Ai b- El LM | Q Har ( NO2) - A- K(Ri ot i n) - ( Bi ppmemAi TA) 626

Ai b- Vai b- El QL- Nl e. HQ Har (NO2. ) - A- K(Bi ot i n) - ( Bi p(OVe) ) - (APPA) 627
Ai b- V- Ai b- El LML1Q Har - A-K( 1 liotirt)-(Bi p(oMe))-(APPA) 628

Ai b- V- Ai b- El QL- Nl e41Q Har - A-K(Bi al i n)- (1iip(OMe))-(APPA) 629

Ai b- V-Ai b- El QLM 14Q | | ar (NO2) - A- 1( (- 00- (C112) 6. C. H3) - (11

I p(Qvle))-(APPA

630 A} Me-2F-Phe)

oo o | & N R VR e AR R SR AR R ey oot
A b-'V- AL1) - EI QLMHQ- 1- | af 28Pi)- 00- ( CL12) 4- CL{ 3) - ( Bi PPMe) ) - (APPA) 3
N D b ELQL A H Qi o RO e S P e A K R RIS P
Ai b- V- Ai b- El QLMIILQ- Har ( INGB-X- ®E) 00- (C112. ) r C113) - ( Bi p(C]VE)) ( APPA) .
?i‘épﬁ“) bg},’g” b- Bl (Q=hicds %\é;(;)\ FV(-*RIIJ*EQQ-{(I«WJné)F«h;} IR oA SIS e V1 9 7 o
A b- Vai.b- E191, MILQ 1- | af My-26(y ( CL12) 8- CH3) - (13i p(Chl €) ). (APPA) 636
(ACS0) V- (ACS - EL-N § A TR RO (L1 B0 R i e
o | Me-2F-Phe)
577 Aibav-Aiii“l'mQ{auMe-zF-Phe)~N1e«HQ-AibnA{a-Mcmz,saF-phc){mMe-z,&
F-Phe) | | |
578 _Aib-V-Aib*E[Q-(cz-sz.F*Phc).-Nlc:ml‘-lQ-Aib-Aib~(d~Me-2.6—F~Phe}-(u-Mg—
| 2,6-F-Phe) .
579 {AC5C)-V-Aib-EIQ-(a-Me-2F- m)-Nle-uQ Ao i 7.6-F- Phr:) (a-Me-
2,6:F-Phie) ‘
580 (ACCV-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Aib-Aib-(a-Me-2,6-F- mm) (-
| Me-2,6:F-Phe)
581 Aib-V-AiwaIQ—(u-Me—2,6~Ful5he)~Nle—l--{QnAib~A-(cx~M¢-2.6-F~!‘hc}~(u~Me-
_ 2,6-F-Phe)
582 Aib-V-Aib- bIQu(a-Me-z,ﬁuré-r-ne)wmeaHQ-AibwAiba(u-Méii',adf-phié‘j;(aﬂ
Me-2,6-F-Phe)
583 AV A EIQ-(or Me:~2 EPh N O AT A (o Me. - Pherla |
| Me-2,6-¢-Phe) - |
384 (AC5C) V-ATb-EIQ-(orMe-2.6- F—Phe)-Nle~[ [Q-ATb-Aib- (aamb-z 6-F-Phe)- (o
| Mo-2 6-F-Phe) o -
585 | AbV-ADEIQ- (-Me-2F- vh.:) Nlc~HQ~A|b~ ~Ar;,(r~10;,) ~(a-Me-2F-Phe)
386 Aib V-Aib-EIQ-(a-Me-2F- Phe)- Nle-HQ ~Aib-Aib- Arg(NOz) {ot-Me-2F- Phe)
587 (AC)V- Aib-E1Q-{o-Mo-2F-Phe)-Nle-HQ-Aib-A- Arg(ND;) -(cc-Me-2E-Fhe)
548 . l(ACSC‘) V- Alb—F!Q (auMcQFﬁth:)-Nlc&-HQ -Aib-Aib- Arg(N();} (cr- Me«-lF-
| Phe) ' :
| . 539 :-Atwa»Axb bIQa(m-Me-Z 6 P Phe,)uN!c—HQ MbnA Arg(NDg)»(cx -Me- 21“*?!13)




(APPA) 638

( AC5C) - V- (AC3C) - E1Q1241- 1Q 11ar ( NO2) - A- ( NMegi

-(Bi p(Qwe)) - (APPA)

Table 2 (xv) List of short-chain peptides prepared Seq.111. No.
Sequence of short-chain peptides 640

(AC5C) - V- (AC3C) - El Q- (NVe) M 11Q Har - A- K(-00- (C117) s- CH3) -
(Bip(ONle))-(APPA) 641

( AC5C) - V- (AC3C) - ELQLANI vl e) Nl e- 11Q I | ar - A- K( - 00- ( C1- 12) a- C1- 13) -

(B

i p(OVe) ) - (APPA) 642
Eﬁgﬁ% XAQACBC) %}19" (MD%”JAW 10-(a- Me-? 62k- Phc)(r!}d% TS 5 RO Y AT Pha{_
( ﬁgi; % g;lg AC3C) - (B3R { NIV IR v K BT S )6 PAp e NI T (Al R r@MOY) - cx-Me-2F -
EACSC)' V- (AC3C) -{Et QL- (NIPEYM 1- 1Q 11-1 ar (NOR) - A- (NMe) K- (11i p( Ol vig))-
(APPA) 645 302 rj (ACCIV-Aib-F1Q-{6-Me-2,6-F-Phe)-Nle-HQ-Aib-Aib-Arg(NO;)-(a-Me-2F-
( AC5C) - V- ( AC3C) -{El QI_-(N/DFl e-1- 1Q 11ar (NQ2) - A- ( NVe) K- { Bi p(OVe)) -
(APPA ) 646 Ai H-V-A i b{EMLM -10 1-1ar-AK-(3 ip(ONle)) 647 A ih-V-A
i b- El QL41le- HQ 1-5HaT - A Kaful Q- Mitp EOM) Me 8B Bhe)-Nlc-HQ-Aib-A-Arg(NO;)-(o-Me-2,6-F-Phe)
(AC3C) - V- Al b- Bl QL Q- o B B 5 Fhe)-Nie-HQ- Alb-Alb-Arg(NOs)-(o-Mo-3,6-F-Phe)
598 (AC;C)-VHAlh-[ﬂ,lQ-(uch«ZF-Phtt)wNle«H.QuAlhuAnArgmﬂz) (cs-Me-2,6-F-
Bhe) ‘ ‘
506 (AC:C)-V-ATb-B10 (a-Me-3F-Phe) Nie-HQ-Alb-Alb-Arg(NO3)-(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 (Ac*5c:)~vufxib-13[Q-(amMeuz,e-anhe)aNm-HQ-Aib-A-Argmoz)w(aameuz,G-F.'
Phe)
600 {AC:C)- -V-Aib-EIQ-{ci- “Me-2, 6 F- Phc) Nté:-HQ Aib- 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 T 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)

58




649 (AC3C)-V-Alb-11Q-Ne-i
(ACsC)-V-A b-EIQMI1Q 1-1lar-AK-(Bi p(ONte)) 651 --
1Q Elar- A1lCG- (Bip(Qvlc)) 652

| ei

-N- Har - AK- (Bi p(OWe)) 650
(AesC) - V-Ai b-El Q.- N

Ai b- V- (AGi ¢) - FI LM EQ- 14ar - AK- ( 13i p(OMe)) 653 Ai b-V
-(AC3C)-El Q.- Nl e-11Q 1lar-A KO i p(OWe)) 654

(AC3C) N (AC3C) - El QLMHQ 1-l ar- AK- (Bip(O t/e)) 655

(ACI C)- V- (AC3C) - F- 1 QL- Nl e- | 4Q 1- lar- Ai G- (Bi p(Ove)) 656
(AC5C) - V- (AC3C) - El QUL/ 411- 1Q | | ar - AK- (Bi p(OMe)) 651

(AC, C) - V- (AC3C) - El QL- Nl e- HQ Bar - AK- ( Bi p(OWe)) 658

Ai b- V- Ai b- El QL1, %}

Ai b- V- Ai b- EIl QL- N

&I
l e-11Q-Ha

H’ct*{? }L%ﬁ&@m@mmmﬁrm (Hip(OMe))-(AFPA)

Ai b- V- Ai b-El QL. N
t b- V- Ai b- El QL- N
662Al b- V- Ai b- El ¢
b- V- Ai b- El Q- Nn)

1Y Q. 1-
(@121 O 1

EIB-%Lll p( VB

NIRRT 6 Bk g e

TEOED2NAL AR ONIANO-18B-p KaWEYMe)-(APPA)

Il ar (NOR) - A-14: T
665A1 b- V- Ai b- El ¢
666Ai b- V- Ai b- El
667Ai b--V. Ai b- El ¢

®1¢{C | ;
o

t‘@t’é‘%‘i@hﬂ)c MO RRD
R A igiz?‘laﬂéﬁw

D618 e- 1

N AR HOMRRTABEA)
?—’lﬁ od gm%’mom)}"(ﬁd’m)

sm%mm@@& -Har(NG;)-A
}%{%@ﬁrﬁ}@w@& p( OMED

AR RO O ED)

668Ai b- V- Ai b- 1 NU

669Ai b- V- Ai b- EAQL._NL
DoRE | ;10| B

670Ai b- V- Al b- El

gL 1-
L.14

d,M)mlﬁtm“fM%ﬁﬁm}MﬁWbm@X mhm) )
%59} -V R TprC "Bi'Y AArt

671Al b- V- Ai b- E1(
672( ACSC) N- ( AC3(

Jeie NI €-

st MR R ﬂf*:ﬁ@ﬁ@@oﬁ#@@ﬁ?@%ﬁxﬁbw—

620

A@wm(amﬁ{%rﬂﬂa(lm@))%mbm)mm’

621 (ACC)V-(AC;C)-EIQLMIIQ-Har(NO2)-AK-(Bip(OMe))-(APPA)
622 ACTV(ACGC)-HIGL Nie-HQ-Har(NO;)-AK-(Bip(OMe))-(APPA)
623 (AC5C)-V(AT;CYEIQLMHAQ-Har(NO2)- AK{(Bip(OMe){APPA)
624 (ACCY-V-(AC,C)-EIQL-NIe-HQ- Flar(NO2)-AK-(Bip(OMe))-(APPA)
615 Aih V-Aib- EIQLMHOQ-Har(NO7)}-A - K(H:otm)—(ﬁlp(()Me)) (AI‘I’A)
616 “Aib-V-Aib-EIQL-Nie-HQ- Har(NOy)-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 Aib-V-ATb-EIQLMHQ-Har(NO2)-A-K(- SCO-{CH)eCHY-(Bip(OMe))-(APPA)
&0 “AiB«V-»Aib-EIQI.,-Nle-I-lQ-Har(N(h)-A-KGCO{C&*l2)5{‘.[“13}(}3ip(OMa))-
(APPA)
Fer 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 Am V-Aib-ETQLMHQ-Har(NOz)-A-K(-CO{CH)y-Ct I;)-(Bip(DMb)} (APPA)
634 ATV ATL-BIOLNie-HQ-Har(NOS)- A-K(-CO-(CHp)s-CH3)-(Bip(OMe))-
(API"A) : -
635 AV AD-EIOL MHQ-Hat- A-K(-CO-CHa)s-CHy)-(Bip(OMe))(APPA)
636 Afb-V_Alb-EIQL-Nie-HQ-Har-A-K(-CO-(CHy)s-CHy H(BIp(OMe) HAPPA)
637 TATSC)V(ACC)- EIQL -Kile-HQ-Har-A-K(-CO- {(CH)s-CHy)- (Bip(OMe))-
‘ (APPA) : -
'533 , (AC;C)-—V*(AC:.C) ElQLW—lQ-l{ar(NOz) A{NMc)K (B:p(()Me)) (APPA)
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673( AC5C) - V- (AC3C) - El QL- Nl e- 1- 1041ar - A- K( Q04212) B- C113) - ( BLP( OMeD
674( AC5C) - VAAC3C) - El Q , ML- 1Q 11ar (NO2) - A - 6+1Me) K- (B ' POMD)

675( AC5C) N- (AC5C) -ELIM Nl e-1-1Q 1-1 ar (NQ2) - A- 04Me) K- (Bi p(OWve) ) Table 2
(rvi : List of short-chain peptides prepared Seq. |ID. Sequence of
short-chai n peptides No

676Ai b- V- Ai b-El QL. - (NMe) M HQ | | ar- A- K(-00- (C112) 11-C1-13)-(Bi P(QA vi e)
) 677A

i b-V-A b-El Q- (1?1Me) N e-HQ i ar- A—K( 00- (C1-12)8-a-13) - ( Bi PPMeD

679(ASIQ) V- A b EIOT *(NAFer RIAr Afiob - sy o BT OERRO Tre™ |

680A i b. V- At b- EI'QX, ML- QHarA—Arg(NOZ) (13 i p(OVe) ) - ( APPA)

681Ai b- V- Al b- El OVE) ) - ( APPA
682( AC3C) . V- Al b(ﬁgﬁhﬁ%ﬁ“ﬁ‘ ér“g’(% s by (MD%Z §Apmz —

683( AC3C) - V- Ai b Baql TNy bﬁﬂﬂ#QHFP&ihﬂlAﬁh&‘g?Wys—(Bl p(OVE)) (APPA)
684( AC5C) N- Ai b- Ea@l, ML-11Q 11ar - A- Ar g( NOD- ( 13i p( OMe) ) - (APPA)
685( AC5C) - V- Ai b1ELQ- __1('\.I—L'.\r:nh At
686( ACSC) - V- Ai b B#OL - NI | ?éﬁ“ﬁ)%qgwp‘i’g -
687Ai b- V- (AG3Q) {ELQ , MU@ig(OB)AARRY( NCR) - (R p(OVB) ) - (APPA)
688Ai b- V- ( AC3C) +ELO—N s
689( AC3C) - v-(Aq;E‘f‘YENLN (fm (ﬁc}rﬁ WM )Mem?ﬂ 3)*‘% APDA)” s
691 692 693 (Bip(OMe))- (APPA) ‘
(AC3C) - V- ( AC30) 1IN ﬁt‘ﬁ‘ﬂﬁm@m&“ﬂa{_( mrmmx «(Bip(OMe))-
(AC5C) - V- (ACi e) E%%M I %%& ZA{ Ar g( NGB) 41 |)| p(%ﬁqg)) (APPA)
(AC5C) - V- (AC3C) {E1QL, - NW@FPARi | | far-A- Arg(NOR) - (Bi p(Ohl €)) - (APPA)
AD3. V. Al b. E1Q- (gl ZBr (A2 TR SRS oA B NORA- BT O
(A PPA) 694 b
(AC3C) - V- Ai b() - { a- Me- 2, BB Phe) - Nl e- 110 Flar - A- Ar g(NCOR) - ( Bi P(Qve
( APPA) 69% a4 (AC,CYV-(ACC)-EIQL-(NMe)M-HQ-Har(NO2)-A- IMc)K(Bip(OMa))-
(AC5C) - V- Ai b- Ei ¢- (a- Me- %A@PE) Phe) - 1?110- ‘11QI lar-A-Arg(NQ2) - (Bi P(Orvi
®)- 648 (ACEY- VAT EIQL-(NMe)Nie-HQ-Ha(NO,)-A-(NMe)K-(Bip(OMe))- T
(APPA) .
646 Aib-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))
647 ATb-V-Aib-EIQOL-Nle-HQ-Har- AK-(Bip(OMe))
648 (AC;C)-V-AibwﬁlQLMHQ-t-lgrmAKu(Bip(QMc:)}
649 (ACC)-V-Aib-FIOL-Nle-HQ-Har- AK(Bip(OMe))
1650 (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)-BIQLMITQ-Har-AR-(Bip(OMz])
653 Aib-V{AC,C)-FIQL-NIe-HQ-Far-AK-(Bip(OMe))
654 (AC;C) V(AT C)EIQLMHG- Har- AK-(Bip(OMc))
{655 (ACCYV-ATCHEIQLNIe HQ- Har-AK{Bip((’)Mc)) “
656 (ACC)-V-(ACC)- EIQLMHQ Har-AK-(Bip(OMe))
657 (AC:CIVIAC,C)-BIQL-Nte-HQ-Uiar-AK-(Bip(OMe))
658 ATb-V-ATb-EIQLMHQ-Har(NO;)-AK-(Bip(OMs)) ]
659 | Aib-v-Aib-EIQL-Nie-HQ-Far(NO2 AK-(Bip(OMe))
660 A1b+V Aib—EIQLI\dHQ HHJ‘(NC);) . I(L(Bmtm} (Bip(DMe))
61 ‘Aub-V _Kib- FiQL-NIeJ{Q TiarcNO;)-A-K(Biotin)-(Bip(OMe))

80



(APPA) 696

Ai b- V- (AC3C) - E1Q- (a- Me- 2, 6- F- Phe) - Nl t - 110- 11ar - A- Ar g( NO2) - ( Bi P(OMe) ) -

(APPA) 697

(AC3C) - V- (AC3C)-119-(a- Me-2,6-F-Plte). Nl e-11Q | i ar- A- Ar g( NC2) -

(Bi p(OMO) (APPA) 698

(ACSC) N- (AC3Q) - E1Q (a- M- 2, 6- F- Phe) - Nl e- 119- 11ar - A- Ar g( NQ2) -

(Rip(Orvle))-(APPA) 699

Ai b- V- Ai b- E1Q (a- Me- 2F- Phe) - Nl e- 11Q 1 | ar - A—Arg(NOZ) (Bi p(C]VE))-
APPA) 700 (AC3C)..\ Aib-EL ‘-— = =A
|(P( O\IZLC)) ((AF>F2A§)"2 701 ?C)“ ‘%' §“f§§?%?( P"“ P \Le- iﬁ‘é%”

far-A- M 1%402MB [iggl OVE) |

-Phe)-N e. 1- 1Q Har

I\I\r

_A“.Wmmﬁ z-rm Har\A- KAES@){IE&(QM@ tvle-2

LRl

(ACI C) - V- ( AC3C) 140 ( a-

I p(01V10)) - ( APPA)e& 04

Aib-V-Aib-BIQL-Nle-HQ- Har(ND;) A~ p(OMﬁ))

%iﬁ‘%/\g}\]g@iﬁm&fﬁw Cﬁzgl-c:fz Hm (Oﬂ ‘‘‘‘‘‘

( AC5C) - V- ( AC3C) - E%r};);

(Bi p(Ckle))-(APR

AR ¢ TA. BN M G- HERA TEICON O ONGR B p(OMe)

FtbF’ﬁ'é\)'*l'ﬁfMeN QR G EDy CHa: RieoMed

Ai b- V- Ai b- E1Q ( 4-6R%- 2, 6

668

A VA b-EIQLMHQ-Har(NO;)-A-K(-CO-(CHy)s- (“H;HBip(OMa))

669

Aib- V- AD-BIOL-Nie-H0-Har(NOy-A-K(-CO-{CHz)a-CHs)}-{Bip(OMe))

670

Ath-V-Alb- FIQLMI I Far-A-K(-CO- (cuz).ri City)- (Btp(OML})

&7

a72

(ACSCTV-AC,CY-EIQLMHG-Har-A-K(-CO-(Ciy)s-CH){Bip(OMe)

673

(AT V(AC()-EIQL-Nie-HQ-Har-A-K(-CO-(CHy)s-CHs)-(Bip(OMe))

| 674

(AE Y-V AAC,C)-EIQLMHQ-Har(NO,)-A-(NMe)K-(Bip(OMe))

675

(AT TV (ACC)-EIQL-Nie-HQ-Har(NO2)-A-(NMeK-(BipOMe))

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

Na.

Seq.

‘Sequence of short-chain peptides |

+

676

Alb-V- Aib{lQl (NMc)M HQHar- A- K(nc:o (CH;;)H -CH)B p(OMa)}

677

678

(AC;C)-V-Aib-EIQL-(NMe)M-HQ-Har-A- K(-CO- (CH:)&*CH;)—(B!]:)(OM&))

679

(ACTCV-Ab-EIOL-(NMe)Rle-HG-Har-A-K{-CO-(CHz)s-CHi)-(Bip(OMe))

—

G50

Aib-V-Aib- EIQLMHQ-Har-A- Arg('NO;)-({?-Ip(DM&)) {APPA)

T

Anb-V Aib-EIQL-Nle-HQ-Har-A- Arg(NO2)-{Bip(OMe))- -(APPA)

682

(ACJC) ~V-Aib- FIQLMHQ -Har-A-Arg(NOy)- (BIp(OMe)HAPPA}

683

(AC«;L)&V-Alb-EiQL “Nie-HQ-Har-A-Arg(NO2)- ~(Bip(OMe))-{APFA)

684

(ACSC)+V~A1b-ElQLIvﬂ-lQ Har-A-ArgNO;)- (Bip(OMe{APPA)

1688

(ACs(") V-Aib-EIQLMHQ-Har-Aib-Arg(NOy)- (Bip(OMe)-(APPA)

[ 686

(ACsc) 'S Atb-EIQLane -HQ- HarmA-Arg(ND;) (Blp(DMa)HAPPA)

687

Ai-V-(AC,C)-EIQUMHQ-Har-A A-Arg(NOZ){Bip(OMe))-(APPA)

688

Aib-V- <{(AC;C)-EIQL~ -Nle- HQ Har-A-Arg(NO2)- -(Bip(OMe))-{APPA)

689

(AC;C)N (ATCy- -EIQLM¥ lQ HarvA-Arg,(NOz) (Blp(OMc)}{APPA)

€1



Phe) 4APPA) 706

(AC3C) N- Al b-El Q (a- Me- 2, 6- F- Pheybl | e- HQ Har - A- Ar g( NO2) - (cc. Me- 2, 6- F-

Phe) - (APPA) 707

(AC5C) -v- Al b-E1Q (a-tvl es2, 6-F-Phe)-N e-HQ 110- A- Arg(NQ2) - (a- Me- 2, 6-F

708 Phe)- (AP PA).

Al b-V-(AC3O)-E1Q (a-Me-2,6-F-Phe)-Ne-/1Q Har-A-Arg(NQ2) - (a-tvie-2, 6-

FPhe) 4APPA) 709

(AC3C) - V- (AC3C) - E1Q (a- Me- 2, 6- 12- Phe) - Nl e- 11Q 1-1 ar - A- Ar g( NCR) - (a- Me2

76- F. Phe) - (APPA)

71

0

(AC, C) - V- (AC3C) - Eﬂ) ( a- IWAQ;CB—VF(AIPH@))FNLB\H&:MQI temmogeng(mmw()mm)
A b VoA 0 11Q (AR 2F. S HOLN R T d NAOP ROV AR o)
(APPA) 12 692 (ACSC)- V-(ACJC) EIQL-Nie-HQ-Har-A-Arg( Ozlw(ﬁzp(()Me)HAPPA)
\th?) f\E /Eé% a gfg- %53 PIe ) g U A L A T Rl (NGt i¥A Zor INDS)-(Bip(OMe))-
(AC5C) - V- Ai b- ELQ- (a- Me- 2EARHY) - Nl e- 11Q Har a- Arg(1402) - (a- Me-2, 6-F,
Z_hgz v( (AK(F;@)C) ;7%41105?; e 4 lg\c c,) v-Alb: HQ {a-Me26-F-Pho)- Nie-HQ-Har-A- Ar%/g(f)g) (Bip(OMe))-
P 4 Q I Tar - A- Ar g( NOD- ( - F-
Phe) - (APPA) 15
(AC3C) - V- (AC3C) -{5ad T (& ux“@mmwmﬂﬁmﬂmmm
2,6- F-Phe)- (ARPA) (APPA)
| 696 A1b~V~(AC3C}aEIQa(cx*Mmﬂ2,6~F-Phe.)-N!t:-I‘IQ-I-lar~A~Arg(NC)z)ﬁ(B1p(OMe))a
(APPA) | -
697 (AC,C)-V-{AC;C)-ElQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO;)-
_ (Bip(OMe))-(APPA)
658 (ACsC)-V-(ACsC)-EIQ-{a-Me-2,6-F-Phe)-Nie 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 (AC:C)- V«A:b»—[}[Qw(aaMc-ZF-Phc)-Nh, TiQ-1Tar-A-Arg(NO -(Bip(OMe))-
(APPA)
701 (ACSC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ- FiarA- Arg(m-_,) (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 (ACCYVACC)-EIQ-(a-Me- ZF*Phe)*N!L HQ T Arg(NO;)-
(Bip(OMe))-(APPA}.
705 CAIb-V-Aib-EIQ(a-Me-2, 6*FwPh<=,)~Nle HQ-Har-A- Arg(NDz) (0-Me-2,6-F-
| Phe): (APPA)
706 (ACLC)V-Aib-BIQ- (-Me-2 F Phe)-mu HQ- Har A-Ara(NOz){o-Me-2,6-F-
o Phe)»(APPA) o - -
707 | (ACSC)«%AIb«EtQ {0~ M¢-2 6+ F*Phc)««Nle-HQ Hﬂr A-Arg(NO:) (o-Me-2, 6 F




716

(AC5C) - V- (AC3C) - E1Q (a. hlc- 2F-Phe) - Nl e- 41Q 11ar- A- Arg(NO2) - (a- Me. 2, 6.

F- Phe) - (APPA) 71

7 -

Ai b- V- Ai b- E1Q (a-ts4e-2, 6-F-Phe)-N e-HQ 1-1 ar-A- Arg(N2) - (aal e- 2F- Phe

.- (APPA) 718

(AC3C) - V- Ai b- E1Q (cx- Me-2, 6- F-Phe) - Nl e-11Q Har - A- Arg(NQ2) - (a. - Me- 2F-

Phe) - (APPA) 719.

(ACSC) - V- Al b- ELQ- (a- Me- 2, 6-F- Phe) - Nl e- 1- 1Q- 1- | ar - A- Ar g( NO2) - ( a- Me- 2F-

Phe) - (APPA) 720
Ai b- V- (AC3C) - E1(

[ (2 Vo~ 4 PoeIAPr®) - N e41Q llar- A Ar gad02) - (a-tvi e- 214.

Phe) - (APPA) 721
(ACI ) - V- (AC3C) -

. +An o 6-F-
O N S TR Ny S N T A A R ‘?”‘é-z

2F- Phe)- (APPA) 7122 (AC5()Ph3J-((\NCB)C) ElQ(a- I\/E 2 6- F- Phe) - N

e- F1Q 1- lar - A- Aritg
Ai b- V- Ai b- E1Q ( &- Me- 2P- Bhe

724 (APPA) (AC3
| ar- A- Ar g( NO2) - (
(ACse) - V- Ai h- E1Q

lezg |
C)-V-Ai k

) Nie-HO-Har-A-Arg(NOy)-{a-Me-
R AR s e S
lérft}?'(Eé{AWé\JzF Phe) - Nl e- HQ 1

arHES 2P
- ((a- Me- 3

l'g@@ - WQ@D@F[@‘(@ "Me-2,6-F-Phe)-Nle-HQ-Har-A-Arg(NO;)-{a-Me-
| ar - A- Ar g( NO2) - (a- Me- H Phey
2,6-F- Phc:) {APPA)

71 Aib-V-Aib-B{Q-(0-Me-2F-Phe)-Nie-HQ-Har-A-Arg(NO:)-{a-Me-2,6-F-Phe)-
(APPA)
712 (ACAC)-V-Aib-E1Q-(a-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NC; -(o-Me-2,6-F-
Phe)-(APPA) .
{713 TTACSC)-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-A-Arg(NO7)-(a-Me-2,6-F-
| Phe)(APPA}
714 Aib-V-(AC;C)-EIQ-(a-Me-IF-Phe)-Nle-HQ-Har-A-A rg(NO)-(0-Me-2,6-F -
Phe)<(APFA)
715 (ACC)-V«ACC)-EIQ-(at-Me- ZF—Phc) Nie-HQ-Har-A-Arg(NO7)<(o-Mc-2,6-
F-Phe)-(APPA) .
716 TACSC)-V-(ACC)-EIQ-{a-Me-2F-Phe)-Nie-HQ-Har-A-Arg(NO;)-(u-Me-2,6-
F-Phe)-(APPA) | ‘
717 Aib-vi}{:bmﬁ[Q-(aum-z,émr?-mwynzcuHQi'ﬁE&?iAvArg(NQz)f&xaMe-zF-mm)w “
(APTPA) ,
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-
Fha)—(APPA}
711 (ACACI-V-(ACSC)-EIQ-(a- Mew.'! 6-F-Phe)-Nie-HQ-Har-A-Arg(NO)-{o-Me-
2E-Phe)-{APPA)
| 722 (AC;C)-V-(ACO)-EIQ-{a-Me-2,6-F- Phe) Nie-HQ-Har-A-Arg(NOz)- (wMea
| 2F-Phe)(APPA)

{723

l_ Aib- V*Alb ~E1Q-{ce- Me-2F- he)-leI—lQJ{aruA«-Arg(NUz) ~(c-Me-2F ~Ph¢)

63




(APPA) 726

(Aese)-Vai h-El Q (a- Me- 2F-Phe)-Nle-1-1Q I | ar - Ai b- Ar g( NO2) - (a- Me- 2F-

Phe) - (A PPA) 727 A ib-V.-(AC3C) -EL1Q (a- Me-2F-Phe)-N e-|

rg( NQ2) - (a- Me- 2F-

Phe) -

| Q Har- A- A
(APPA) 728

(AC3C) - V- (AC30) - E1Q (cc- Me-2P-Phe)-Nte-11Q-1 tar-A-Arg(NO2) - ((x- Me. 2

F., Phe)-(APPA) 7

29

( AC5C) - V- (AC3C) - ELQ (a- Me- 2F- Pho) - Nl e- 1- 1Q- | - | ar - A- Ar g( NOR) 4a- Me- 2F-

Phe) - ( APPA)

Table 2 (xvi"):

Seq. 1 D. No. Sequence..of.-.

Ai b- V- Ai b- El QL- Tk

ile-1-1

Li st of shortehain peptides prepared
%-heha A-pept-t-aes. A0 —
GHAY- - AR- (11i p(OVe) ) 4APPA) 731

(AC5C) - V- Ai b- EI Q)
Al b- Y- Ai b-131Q1, |
(AC5C) - V- Ai b- EIl QL
Ai b- V- Ai b- El QL- N
( AC50- V- Ai b- EIl QL

i b-ElQL-Nle-11Q [
| 726 e- FI

( AC5C) - V- Ai b- FI Q
738 Al b- V- Ai b- El

I e-

N e-1-1
-N e-11

(A daT)- AR D) Dire [ YNCIPRY)- LA 3R A rg(NO;)-(a-Me-2F-Phe)-
g\% fgar A-Cit-(Bip(Ov))-(APPA) 733 -'154
B -A-Git- (Bi p(QOVe)) - (APPA)

’&GlQII
NI e- f 4(
far- A

AACACHY - B-TiGi(@-MOENT) Dhe (W PRI 7/8 8. rg(NOp)-(a-Me-2F-Phe)-
%W Ai h413i p(Owe)) - (APPA) 736 Ai b-V-A -
2,6:E-Phe)-(BLp(OVe))-(APPA) 737 .

QACIGEV-AILTEIQ M, - e Fle HU U85 b VBN X (A RRag F-

Q- N e- 1304l appdy b- R (Bi p( OVe)) 4APP4)
727 Aib-V-AC,CyEIQ-(a-Me-2F-Phe)-Nie-HQ-Har-A- Arg(NO;)-(e-Me-2F-Phe)-
(APPA)
728 (AC;C)-V-(AGC)-EIQ-{a-Me-2F-Phe)-Nig-HQ-Har-A- Arg(NO)-(-Me-2F-
| Phe)-(APPA)
729

(AC5C)-V-(AC,C)-EIQ-(a-Me-2F-Phe)-Nie-HQ-Har-A- Arg(N();)»(a-Ma-ZF

Phe)-(APPA)

Table 2 (xvn) List of shiort-chain peplides preparcd

Seq.
Na.

1.

Sﬁquence of short-chain peptides

730

Aib-V-Ab-EIGL-Nle-HQ-Far-AR-(B ip(OMe))-(APPA)

™

(AC;C)-V-Aib-EIQL-NIe-HQ-Har-AR-(Bip(OMe))-(APPA)

732

T ABV- Aib—F!Ql Nie-HQ-Har-A-Cit- (Bip(DMe))—(APPA)

133

737

735

736

Aib-V- A.b-uQL Nie-HQ-Har-A-(c-Me-2,6-F-Phe)- -(Bip(OMe))- (APPAY

737

(ACsC}vV-Alb—ElQLwNlchQ Har«A-(a‘ -Me-2,6- F- Phe) (Bip(OMc))-(APPA)

738

Aib-V- Aib«ElQL;Nle;[IQ‘lIaruAib R- (Bip(OML)) i‘APPA)

739

740

AtV A TDBIOLNlo-HO- “Har- AT CH-(BipOMe))-(APPA)

741
742

{AC5C)-V-Aib-EIQL-Nle-HQ-Bar-Aib-Cit- (BIP{OMG)).(APPA)

Aib-V-AIb-EIQL-Nle-HQ-Har-Aib-Aib- (Bip(OMe)-(APPA)

743

(ACO)-V-AB-EIQL-NISHO- ar- Alb-Aib-(Bip(OMe)){AFPA)

[ Aib-V-AIb-BIQL-NIe-HQ- iar~Arbﬂ(a Me-2,6-E-Phe)- (BIP(OMe}) (M’PA)

744

84




739 (AC5C)-V-Ai b-El Q.- Nl e- 11Q Har - Al | >, 11- ( Bi p(9Me) ) - (APPA) 740
Ai b-V-Ai b-El QL-, Nl e-HQ 1-1 ar-Ai b- Gi t - (13i p(OMe) ) - (APPA) 741
(Ae5e) - V- Ai b- El QL- Nl e4{ Q 1- 1ar- Ai b- G t - (Bi p(OVE) ) - (APPA) 742

Ai b-V-Ai b-EIQ .- N e-11Q41ar - Ai b- Ai b. (Bi p(OMe) ) - (APPA) 743

(AC3e) - V- Ai b- El QL- Ni e44Q- 11ar - Ai b- Ai b- ( 3i p(Ove) ) 1APPA) 744

Ai b- V- Al b- Rl QL- Nl e41Q- | | ar - Ai b- (a- Me- 2, 6- F- Phe) - ( Bi p( OMe) ) - ( APPA)

745 746

(AC5C) - V- Ai b- ELQL, - Ni e- 11Q 11ar- Al b- (a- I\/b 2, 6- F- Phe) ( Bi p(OVe) ) - (APPA

Al b- V- A b- El @-44te-F:
' R e- E1

= PA)_ 747._748..749.. s
&AE: Vpchbfﬁ%ﬁ oHE- ligo Lh((gmy 6-F- [’hc)-{Bip(OMe)) -(APPA}

( AC5C) - V- A b- EI QL

Ai b- V- Ai b- Bl QL- N B L= TQ

(AC: 50- V- Ai b- El QI:.’-“I?N—Q%G

Al b-Vai b. E1QL--Nt€e-110Q (

:&%ﬁ,&,%ﬁlf il@( 5?(&?5'57&%[)(0@5&) (APFA)

QA= A5b-EAI SN RIS ﬂk\m’ﬁmm (A?Pg%)?m L

C5C) - V- Ai b-f i CQLEMET e- H

D ATV Ak A IS Bl FHEG-ONBX (B b A MD)-(APPA)

749

{(AC:C)-V-AIb-EIQL-Nie-HQ-Orn-A-Cit-(Bip{OMe)) ( APPA)

750

Alb-V-Aib-EIQL-Nle-HQ-Om-A-Aib-(Bip(OMe)) - APPA)

(A.CS'C)«V—A‘i‘giff'iaf':zméaHQ»Dm-A—Aib—(Bip(OMa))v(APPA)‘

Aib-V-Aib-EIQL-Nle-HQ-Orn-A-(a-Me-2,6-F-Phe)(Bip(OMe))-(AFPA)

(ACSC)- -V-Alb-EIQL-Nle- HQ-Orn-A~(o-Me-2,6-F-Phe)-(Bip(OMa)){APPA) |

Alb-V-ATb-EIQL-Nle-HQ-Orn-Afb-R-(Bip{OMe))-(APPA)

(ACC)-V-Aib-LIQL-Nie-11Q-Orn-Aib-R-(BIp(OMe)) (APPA)

Aib-V-A-EIQL Nie-HQ-Om-Aib-Cit-(BIp(OMe) ) APPA)

T ACSC)-V-ATb-EIQL-Nie- HG-Orn-Alb-Cit-(Bip(OMe))(APPA)

Aib-V-Aib-EIQL-Nle-HQ-Orm-Aib-A b Bip(OMe))-(APPA)

(ACSCY-V-Ai-EIQL Nie-HG-Om-Aib-Aib-(Bip(OMe)){APPA)

| Aib-V-Aib-BIQL-Nle-HQ-Om-Aib-{o-Me-2,6-F-Phe)-(Rip(OMe))-(APPA) |

(AC5C)-V-Aib-EIQL-Nle-HQ-Om-Aib-{o-Me-2,6-F-Bhe)( Bip(OMe))-
(APPA)

762

Aib-V-Aib-EIQL-Nie-HQ-Cit-AR-(Bip(OMe))- (APP‘A)

763

(ACSC)V-Aib-EIOL-Nle-HQ-Cit-AR-{Bip(OMe) -(APPA)

164

AibN-AiMIQbN|¢~Hchu-A-ctitit"fi"ip(omj}umpm)

765

(AC3C)-V-Aib-EIQL-Nle-HQ-Cit-A- Cit-(Bip(OMe))-(APPA)

766

Aib-V.-Aib-EIQL-Nle-HQ-Cit-A-Aib-(Bip(OMe))- (APPA)

767

(ACSC] V-Aib-EIQL-Nle-HO-Cit-A-Aib- -(Bip(OMe))-(APPA)

768

Aib-V-Aib-EIQL-Nle-HQ-Cit-A-(o-Me-2,6-F-Fhe)- {Bip(OMe)-(APPA)

769

(ACSC)-V- -AIb-EIQL-Nie-HQ-Cit-A-{(a-Me-2,6-F-Phe)-(Bip{OMe))- (APPA)

710

Aib-V-Aib- EIQL*NIG*IIQMCII-Alb-R-(BIp(OMﬁ)) (AI‘PA)

| Er T

(ACSC)V-ATbEIQL-Nic-HQ-Cii-Alb-R-(Bip(OMe))-(APPA)

772

Aib-V- AImelQL NleuHQmCmAlb-Cn (H:;}(OM&))-(APPA)

773

(AC&C)“V*Alb -EIQL-Nle- -HQ-Cit-Aib-Cit- ('Blp(()Me)) (APPA)

774

“Aib- VjAlh EIQL-Nie-HQ-Cit- Anb Aib-(Bip{OMe))- (APPA)

75

(AC;C]*VfAi.b-EIQLuﬂle«l-{Q—CithilwwAitaé(ﬁip(OM&)),—(APPA)

G35



752 753 Al b-V-Ai b-El QL-N
le-11Q Orti-A (a-Me-2,6-1,-Plie)-(Bip(01, 40) - (APPA)

(AC5C) - V- Al b- El QL- Nl e- 1- 1Q Om A- (a- Me. 2, 6- 17- Phe) - 03i p( OVe) ) - ( APPA)
754 Aib-V-Aib-EIQ-Ne-1 fQ O n-Aib-R (Bi p(OW))-(APPA) 755
(AC$C) - V- Al b- E1QL, - Nl e-/ EQ Orn- Ai b- R (Bi p(OWve) ) - (APPA) 756 757

Ai b- V- Ai b-Et QL-N | e-11Q Orn-Ai b-Git- (B i p(ONfe)) - ( APPA)

(AC50- V- Ai b-El Q.- Nl e- 11Q Orn- Ai b-Gi t - ( Bi p(Onl e) ) - (APPA) 758

Ai b- V- Ai b- EI QL. Nl e- 11Q Orai b- Ai b- (Bi p( OV APPA) 759

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

Ai ti-V-Ai b-E1QL,

( AC5C) - Vai b- El Q

(APPA) 762 763

= NL_e- HQ.Onns. At h- )-.(APPA)__760_761
714 e- 11 DA A BIOLA IO BA (préd2 %ﬁrwﬁwowwl’m

e T e R g
778 mb V-Aib-EIQL-Nle-HQ-(HoCit)-AR- (B;p(0M¢)) {APPA)

779 (AC:C)-V-Aib-EIQL-Nle-HQ-{HoCit)-AR-(Bip(OMe))-(APPA)
780 Alb-V-ATb-EIQL-Nie-HQ-(HoCit)-A-Clt-(Bip(OMe))-(APFA)

781 | (AG:C)-V-Aib-EIQL-Nte-HQ-(HoCit)}-A-Cit-(Bip{OMe))-(APPA)
781 AibV-ATb-EIQLNIe-HO{HoCH-A-ATo-(Bip{OMe)-(APPA)

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 Alb-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)

66



(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(ONie))-(APPA) 765

(AC5C). V-Ai b-8I Q.-Nl e-1-1Q Gi t - A- G t 413t p( OVB) ) - (APPA) 766

Ai b- V- Ai b-E1QL-N [ e-1-1Q C it-A -Ai b-(11ip(OVe))-(A PPA) 767
(A.C3C)-V-Al b-EIQL -Ne-1-{QG t -AAil)-(Bi p(OVOHAPPA) 768

Ai b- V- Ai b- E1QL- - Ni e- HQ G t - A- (a- Me+2, 6- F, Pl i e) - (Bi p(0/ v1e)) - (APPA)
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 i b-V- ML9- Flﬂ NLe-110.Ci.t=A i bh- D_(Rln(ﬂ\

(AC5C) - V- Ai b- EI L8 e- HOUF {‘JM‘bthU@BN“pU@N&@ﬂ %ﬁ)ﬂ“*ﬁzﬂ“f‘(“m” (APPA) ]

A b- V- A D-EBI Q- A U1 e Deiblg [Rp(OMe)){APPA
(ACEE) 4 & b ENLL N a0 G p g ol DWW POMe)) (APPA)

Ai b- V- Ai b- EI QL- N #51- 1Q{6h€ GRTRTCTTE T cpr@m)lm-% Sphg)-Afyit-(Bip(OMe)-(APPA)

(ACSC) - V- Ai b- El Qggii e TN AR ER N R F MR WIpR) Iatd- AR Blp(OMe))(APPA)

807 (ACsC)-V-Alb-EIQL-Nle-1Q-{ar-Me-2,6-F-Phe)-Afb-Aib-(Bip(OMe))-(APPA)

808 | Aib-V-Aib-EIQL-Nie-HQ-(ot-Me-2,6- FoPho)oA (o Mo-2.6- F-Phe).
(Blp((.)Mc))—(APPA)

809 (AC;C)-V-Aib-mQLﬁNleaHQ-(a*Mewz,ﬁ-F-Pthity(mm-z.ﬁmr«whe)—
(Bip(OMe))-(APPA)

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

Seq. ID.| Sequence of short-chain peptides
No. . ‘
810 AiL\«V-Aib*EIQ«(u~Mﬂ¢2,6~Ful’h‘¢);Nlc:wl-{Q«HaraAR-{Bip(DMe))»(APPA)
8i1 (AC;C)-V-Aib-EIQ-(ci-Me-2,6-F-Phe)-Nle-HQ-Har-AR-(Bip(OMe))-(APPA)
BIZ | Atb-V-Aib-BIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-Cit-(Bip(OMe))-(APPA)
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-(B.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—(cx Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(Bip(OMe))-
. (APPA)

67



776 Ai b-V- A b-EL1QL, - N e- HQ Gi t - Ai b- (a- Me- 2, 6- F- Phe) - ( Bi p( OMel | - ( APPA)

777

(AC5C) - V- Ai b- 131QL- Nl e- HQ Gi t - Ai b- (a- Me- 2, 6T- Phe) - ( Bi p( OVe) ) - ( APPA)
778 Al b- V- Ai b- ELQL. - Nl e41Q (110G t) - AR- ( Bi p(OVe) ) - (APPA) 779

(AGi e)-V-Ai | yEI Q.- Nl e41Q (HoGi t) . AR (8i p(OWe) ) - (APPA) 780 Ai b-V-A
i b-El Q.- Nl e41Q (110Cit)-A-Cit- (81p(Qivie))- (APPA) 781

(AC5C) - V- Ai b- ERL- Nl e- HQ (HoGi t) - A-Gi t - (Bi p(Ove)) (APPA) 782

Ai bN- Ai b- El QL- Nl e- HQ(HOC|t) A A b- (8 |p(C]VE)) (A PPA) 78

(ACO) - V-Ai | | - E1Q
A b-V-A ib-El Q-

toGit)-A-(a- Me- 31

( AC5C) - V- Ai b- EI G

2

'''''' N-e=
€. F10;

883 F- Phé
)L - N e-1
-Al |l a-E

| P-(]J,0Cit)-A-(a 2 6- F- Phe) (13|p(C1V|e))
%‘.’Wemo(meut) ‘‘‘‘‘ AL b- R4Bi p(

(APPA) 786 Ai b-\

( AC5C) - V- Ai b- EI ¢
Ai b- V- Ai b- Et QL-
(AC5C) - V- Al b- E1
Ai b- V- Ai b- El QL-
( AC5C) - V- Ai b- El
Ai b. V. Ai b- El QL-
( APPA) . 793

&N | e-

o HQ(,,:LB@M fRh-Git-

Fptel o E)Q-(ai- iR 6-F Bie o) ) imWWﬁeF he)-
i Rpy t- (B p(ove)) (APPA) 789

(RGBS P e P b E-Pher

Q[( hioasd )t()qpﬁ}\)b Al b- (13i p(Owe)) - (APPA) 792

1 Aib-V-Aib-EIQ- (u-Mé&'z_%@[“—PZHg)aﬁle -HQ-Ofm- 10 Sl AT B OMEA APPA)

,1-\

826
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- Alhw(mMaﬂz 0-F-Phe)-
N | (Bip(OMe)){(APPA)
841 (ACSCI-V-AIb-EIQ-(a-Me-2.6-F-Phej: T FQ-Om-Alb-(or Me2,6- F-Pho)-

48




(AC5C) - V- Al b-FI OL- Nl e-HQ (110Cit) - Al b- (a- Me#2, 6. F. Phe) - (Bi p(Ow) ) -
(APPA) 794 Al b-V-A b-ETQ.-N e-11Q (et-Me-2,6-F-Plie)-AR-(B

i p(OWe) ) - (APPA) 795

(AC5C)-V-Ai b-EI QL.-N e-11Q (a-Me-2,6-P-Plie). AR (Bi p(Owe)) - (APPA) 796
Aib-V-Aib-Ii TQ-Ne-F4Q (a-Me-2,64-Phe)-A-Cit-(fi

I p(Orvie))-(APPA) 797

(AC5C) - V- Ai b- E1IQL- Nl e- HQ (a- Me- 2, 6-F-Phe)-A-Cit-(8 |p(O\/E))-(APPA)
798 Ai b4' - Al b-El Q-Ne-FlQ(a-M.2,6-F-Phe)- A-Alb (B

i p(Qvte)). (APPA)_.799

(AC50) - V- Ai b- ELQL, - NI e- ] (eIp(@DEAEPS) F- Phe) - A- Ai b- (Bi p(OMe) ) - ( APPA)
?g?pfd Ot\)/e ;/5 A( 'Ag PE ;auaéo?' e IS a5 VR o Pre TR - mﬁ@ R sk B OMBRXAFPA)
(ACSC) - V- Al b- ELQIB4N e- 1] QA¢&)-erip; t@u@m&a [APHERNIEHQ-Cir- AR - ﬁh@(j)Mc)) (APPA)
,(A\ELPS/EjAnyllf)E)lzg(_ AF@?;"ZSQ" _L!_JMQ ARG e 16 F- Phe)_rxé:f I CitAC- gilg;OMe))—(APPA)
(AGIO) V- Ai bl QIR o NG Vi b BG M Fich MR HGIU KB PGADAATPA)
PRI (o e AR o T R RN T Al BoONe) It
( AC5C) - V- Ai b- Et Q4N e- 1] AC:E)-NBAIR-ESQ Iamﬂeﬁ)r PepNEFHIQ-ClHA- ﬁ(W@Me)APPA
) 806 A i-b-V-A ifb-ElOL- N(AI%HQ(a Me- 2, 6- 1, - Phe) - Ai b- A
i b- (Ri p(OVe)) - (APPA).._807
(AC5C) - V- Ai b- ML.{ 3M§ e- 11QAftaY #iia-EI0-G- e Py Ehal e AT )F-Thab )
?8?0@09?5 v( QPEA)EJ,Q_- N e., gg;go@pﬂ)u‘(waﬁﬁ- F- Phe) - Ai b- (a, |ve 2, 6- E- thay, (8
849 (ACSC)-V -Aib-EIQ-(a-Me-2,6-F-Phe)-Nie-HQ-Cit-A-(c-Me-2,6-F-Phe)-
(Bip(OMe))-(APPA) ,
850 | Aib-V-Aib-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-R-(Bip(OMe))- -(APPA)
851 (ACs{:}-V -AID-EIQ-(at-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-R-(Bip(OMe))-
(APPA)
852 T AIb-V-Ab-BIG(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Atb- Cit- (Bip(OMe))(AFPA)
853 (ACSC)-V-AIb-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit-(Bip{OMc))-
(APPA)
854 Aib-V-Aib-EIQ-(ci-Me-2,6-F-Phe)- Nlc HQ-Cit-Aib-Aib-(Bip(OMe))-(APPA)
855 "(AC:C)-V-Aib-EIQ-(a-Me- 2.6-F- Phe)-Nle-HQ-Cit-Aib-Aib-(Bip(OMc))-
(APPA)
TR T V*Alb*E[Q{a-ME-Z 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)-
| (mp(om)) (APPA)
858 T Aib-V-Aib-EIQ-(a-Me-2,6-F- Phe) NI&-I»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 (ct-Me-2.6- r-Pheme HQ (HoCnt) ACit- (Blp(()Me))
| (avpAy |
“861' (AC;C)—WAIWE[Q (a- M¢ 2 r F-Phc) Nlc:»HQ (HoCIt) -A-Cit(Bip(OMe))-




809 (Aese)-V-Aib-131Q.-N e-11Q (a- Me- 2, 6- F- Phe) - Ai b- (a- Mc- 2. 6- F- Phe) -
(13i p(Owe))-(APM Table 2 (xviii): List of short-chain peptides
prepared Seq.I D, No. Sequence of short-chain peptides 810

Al h-V-Aib.EIQ (ct. M. 2,6-F-Phe)-Ne-HQ Elar-Alt-(H p(Ow))-(APPA) 811
(AC5C) - V- Ai b- E1O (ct-Me-2,6-1, -Phe)-N e-HO Fl at - AR- (Bi p(Owe) ) - ( APPA)
812

Al b- V- Ai b-131Q (a-Me. 2,6-F-Phe)-Ne-11Q Flar-A-CG t-(8i p(Ow)) - (APPA)
813 (AC5C)-V-Ai b-El Q (a-Me-2,6-17-Pheybile-11Q 1-lar-A-Cit-01

i p(Olvle))- (APPA)._814

Ai b- V- Ai b- E1Q(a-|ve42, 6{FARPAG) - Nl e- 11Q 1 | ar . A- Al b4Bi p(OVe) ) - (APPA) |
815 (AGHC) - V- Al B-ggb O 02 Wil als.F -%ch h\‘ls‘i* [Thh)&&llelfﬁj TR AR R T
(APPA) 816 Ai b-\-Al b- E1Q (ct-1vle he) -
1Q | ar- A- (a- Me-|2, 6- P- PhEYPPAYBi p(OvE) ) - (APPA) 817 (AC5C) - V- A
i b-E1Q (cx-c-2, 6 "4 PHE) 'Eﬁm o Mhe £ 167y Riebad (g - Aib- (Bip(OMe))-
(1) 1p(davie))- (APPA) 818
Ai b- V- Ai b-E1Q (gsMe. 2, 61FBAS) - Nl e- 11Q I 1 ar- Al b- R (Eti p(OMVe) ) - (APPA)
? i\gp'(a\ ﬁ(ﬁé% V- Ai H-961Q (Cl AWV ABEID-8had-2 Nrerhdy Qe G- (R CRy- R & B W3 )~
A b- N- Al b- E1Q (4- Me- 2, 64 BBAMDGEENO. Ef ar - Al b- G t - (Bi p(QVB) ) - (APPA)
821 865 (AC5C)-V-Aib-EIQ-{ou-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-A-(a-Me-2,6-F-Phe)-
(AC5C) - V- Al b- f'i l|4a- Me- | H:‘6 %@FQngAUe41QI tar-Ai b-C 1-(Bi p(Ow)) -
(APPA) 822 823 |Ai b- V- Al PR % 6-P-Phe) . Nl e-1110 Il ar-A_b-A
1 b-(Bip( Q\/E) ) - ( ABPR) Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(HoCit)-Aib-R-(Bip(OMe))-
‘ (APPA)
867 (ACSC)-V-AibEIOQ-(0-Me-2,6-F-Phe)-Nie-HO-(HoCI)-Aib-R- (mp(c}Me))
| (APPA) |
868 Aib-V-Ab-EIO--Me-2,6-F-Phe)-Nie-HQ-(HoCit)-Aib-Cit(Bip(OMe))-
| (APPA)
869 (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)
371 (ACSC)-V-Aib-EIQ{a-Mo-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-(a- -Me-2,6-F-Phe)-
| BipOMe)-(APEA)
873 (ACSC)-V-Aib-EiQ-{a-Mg-2,6-F-Phe)-Nic-HQ- (Hu( )-Ab{o-Me-2,6-F-
| | Phe)-(Bip(OMe))-(APPA) | |
74 AT V-Aib-EIQ-{o-Me-Z,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-
(Bip(OMe))APPA)
876 Aib-V-Afb- E[Q—(Q*Me-z 6-F- Phc)-Mc-HQ Mo 2.6-F-Phe)-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'



(AC5C)-V-Aib..E1Q (a- Me-2,6-P-Phe)-Nle-HQ 1-iar-A i

(APRA) 824 A ib-V-A
i b- ELQ (a- Me- 2, 6- F- Phe) - Nl e- 11Q El ar - Ai b- (a- Me- 2, 6- F- Phe) -

(Bi p(O\e)) - (APPA)

825

b- A 0)011) (0140) -

(AC5C) N- Ai b- EAQ (ce- Me-2, 6-F-Phe) I Nl e-1i e-Har- A b-(a- Me-2, 6- P-Phe) -

( Bi p(OVE) ) - ( APPA) .
K)- (a- Me- 2, 6- F-Phe) - Nl e-f 1Q O n- AR- (Bi p(OM) ) - (APPA) 827

I b-V-Aib-ri,

826 A

(AC5C) - V- Al b- ELQ (a- Me- 2, 6- F- Phe) - Nl e- | - CQ Om AR- ( Bi p( OMe) ) - ( APPA)

828 Ai b- V- Ai b- RE
p(Ove)) - (APPA) 829
(AC5C) - V- Ai b- E10
(APPA). 30 A ib-

(a- VE-

@pcoméharpAfIe-T TQ ONA TROSI

¥4 ve- {0

PV ghipERhioy Mg &-Fa bt Blerfi o eMe- % B Bronisp:

V-AI b Ej @;ﬁ@}%){&P@AE Phe)-N e- I

| Q Om A- Ai b- (Bi pkg
(ACS$C) - V- Ai b- E1G
( APRA) 832

Ai b- V- Ai b- E1Q ( al-j¥e-2

(Bi p(OVe) ) (APPA)
( AC5C) - Vai b- EI O)F

(Blp{DMc)) (AI’PA)

R

(a- Me-

QN A N

ST mﬁhﬂaﬁwﬁ’ﬁ‘lﬂ ﬁlee"HQ '(_‘oawﬁl’eki &F 'bhéj’A -(a-Me-2,6-F-

2P) RRIpIENACRAYQ O n- A—(a Me- 2, 6- F- Phe) -

(Bi p(OMe) ) - ( APP
i b- R- (Bi p(OMe) ) -
(AC50) - V- Al | i - E4Q
- ( APRA)

882

BRBpa)

(a- Me;

AR ER SErasis e

2,064 e PREOMNER(ARRR)Or n- Al b- R- (B i p(OWe) ) -

Aib-V-Aib-EIQ{a-Me-2,6-F-Phe)-Nie-HQ-{o.-Me-2,6-F-Phe)-Aib-R-
(BIP(OMG)HAPPA)

883

| ACC)-v-Aib-EIQ-{a-Me-2,6-F- Phie)-NIe-110-{0r-Me-2,6-F-Phe)-Afb-R-

(Bip{OMe)-{APPA)

Bi4

Aib-V-Aib-EEQ-(a-Me-2,6-F-Phe)-Nle-HQ-(0-Me-2,6-F-Phe)-Aib-Cit-
(Bip(OMe){APPA)

885

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-Ab-EIO-(a-Me-2,6-F-Phe)-Nie-HQ-(-Me-2,6-F-Phie)-Aib-Aib-
‘(Blp(OMe)) -(APPA) |

3838

Alb-V-ATb-EIQa-Mc-2,6- F-Phe)-NIe-HOQ- (a-Me-2,6:F-Phe)-Aib- (a “Me-2,6- |
£-Phe)-(Bip(OMe)){APPA)

389

(Acsc:)avuAib-E[Q-(a—Madz,csfFuphe)'«meaHQ«(cx'-Ma-z 6-F-Phe)-Aib-(cc-Me-

| 2,/6:F-Phe)-(Bip(OMe))-(APPA)

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

Seq.
No.

1D,

Sequence of short-chain peptides

890

“Alb-V-Aib-EIQLMHQ-Har-AK-(aMe-Bip(OMe))-(APFA)

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



836 Ai b-V-A h-E1Q (a. Me-2,6-F-Plie)-Ne-|
QOnaib-Ct-(H p(Ow))-(APPA) 837
(AC3C) - V- Ai b- E1Q (a- MD 2, 6- F- Phe) - Nl e- HQ- Or 1- Ai b- C11- (8i p(OMe)) -

(A. PPA) 838

Ai b- V- Ai b- El Q (a- Me- 2, 6- F- Phe) - Nl e- FI @ O n- Ai b- Ai b- ( Bi p(OMe) ) - (APPA)
839 (AC3C)- V- Ai b- E1Q (a. Me- 2, 6- P- Pho) - Nt e4 CO- Om Al b- A6- ( Bi p( OMe) ) -

(APPA) 840 A

i b- V- Al b- E1Q (a- Me- 2, 6- P-Phe)-Nl e-1- 1Q O n- Ai | | - (a- Me- 2, 6- P- Phe) -

A)_4

(Bi p(OMe) ) - (APP.
( AC5C) - V- Al b- E1
(Hi p(OMVe)) - ( APP
Ai b- V- Ai b- Ei Q (

(AC50) - V- Al b. 41

844 Ai b-V-A b-M

IQCit-ACt-(B
( AC5C) - V- Ai b- E1

PPA) 846 Ai b- V-

i Q Gt - AA b- (8i

( AC5C) - V- Ai b- E[

( APPA). 48

Ai b- V- Ai b- ER) - (

Q%fg;_l\_{l_a: 2\’"61'1:‘-\’%'@%1-% i Qg A@'BLCM”WW 4208 pho) -
?9&‘:\1_ ) (uMe-V) {ACC)-V-Aib-BIQUMHO T Har-AK (B%DME» (aML-APPA) .
$%a- Me- Zﬂﬁlﬂﬂ)m%)(l)ﬂf éxbr‘lal@l dyle-HR- *hrﬂ# mnmng ABPA)
???&?m 1(&}\/}1’&5 Qﬁi U }'@A'ﬁb-uQLMi{Q -Har-AK-(Bip(OMe)}{oaMe-ATPA)
$¥a- M- zmwmfméycw Aty EINHNp HOAITAK-(BiBOptedr oV ey PPAR
(9‘(31\/';; ‘\* }%Eﬁ 'F\g%wﬁgr RS AN - (aMe-Bip(OMe)){ APPA)
2. Ve-|\ib-FAPHRGL NieHRBCAH Vb0 YOOV B - B
?GIQ/E 5 ¢ )}:_[b V- Afb f’[j?LMH&i—I&ar A Har (ﬂlpfvbM?) ((SuMe-»API]’PA‘\)_
901 Aib-V-Aib-EIQL-Nte HQ- I[ar A- Har (Bip(OMo)){aMe-ATPA)
‘902‘ ' V-Aib-V-Aib- E1OLMHOQ-Har-A- I[arl(uMc Bip(OMe))-(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: V)-{ACC)-V- AibuE!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) |
08 (NMe-V)-(ACC)- V- Aib-EIQLMHQ-Har-A-ar-(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)
312 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)
914 | V-Aib-V-Alb-EIQL-(aMe-M)-HQ-Har-A-Har(aMe-Bip(OMe))-(APPA)
915 | V-ATb-V-ATb-EIQL-(aMe-Nlo)-HQ-Har-A-Har-(aMe-Bip(OMe)) (APPA)
Big 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 V-AACC)-V-Aib-EIQ-(aMe-Nle)-HQ-Har-A-Har{eMo-Bip(OMe))-(APPA)
520 V-Aib-V-Aib-BIOL {aMe-M)-HQ-Har-A-Har- (Bip(OMe)}{eMe-AFPA)
T V-AIb-V- Aib-EIQL-(oMo-Nle)-HQ- Har-Awl-lar—(B:p(OMe)) (@Me-APPA)
o I.V»(AC;;C) VAT BIQL (G M) Q- Har-A-Har- ('Btp(OMe)) (aMe-AFPA)
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(Bi p(ONde)) - (APPA) 849
(ACse). V. Al b-E1Q (a,-Me-2,6-F-Phe). N e-41Q Cit-A-(a-Me-2, 6-17- Phe) -
(Bi p(Owe))-(APPA) 850 A ib-V-A

i b-E1Q (a. Me. 2,6-F-Phe)-Nle-1-1Q Cit-Ai b. R-(Bi p(Ow)) - (APPA) 851
(AC5C) - V- Al b. E1Q (a- Me-2, 6- 1E-Phe)-Ne-HQ Cit- A b-R-(Bi p(OW)) -
(APPA) 852 AI b-V-Aib-E1Q (a-Me-2,6-F-Plie)-Nlc-1-1Q Cit-A
_ib-Cit-(Bip(CIvie))-(APPA) 853

(ACse)-\- Al b-E1Q (a- Me-2,

(APPA) 854

~F-Phe)-N e-11Q G t-Ai b-G t - (Bi p(OMe)) -

Al b- V- Al b- ECQ- (4%b- 2, 6] A1 ar AT R e e N O A Tar BRP VRISV ABRY
A) 855 924 V-{AC;C)-V-Aib-EIQL-(aMe-M)}-HQ-Har-A-Har-{Bip{OMe))-(cMe-APPA)

- \/- 1 - N (A .NMe-DP G- Dhp) Ne--140- Ci+ A b AL e £ 3RO/ B ) — )
IR DA 5 S K YU T T (e s e e T ) SR T

Aib.V. Al b. E1Q (4
( Bi p(OVe)) - ( APPA
( AC5C) - V- Ai b- EI |

adE- 2. 6
\) 857
Q) - (a- Mef

&Lﬂh\%»«(wseym.mowme(mm-w@lmmeoomn (oMe-
AP phe)-Nle-FI QO Git-Alb-(a-Me-2, 6-11- Phe) -

( Bi p( ON40) - ( APP/
Ai b- V- Ai b- E1Q (
) 859 (ACse)- V-

\p77 858
bc- Me. 2,
\ b-Fl O

{aMe-V)(AC;C)-V-Aib-EIQL-(atMe-Nle)-HQ)-Har-A-Har-(Bip(OMe))-(cMe-
Skﬁ%ﬁhe) -N e-11Q (1-10Gi t) - AR- ( Bi p(OMVe) ) - (APPA
2,6:F-Phe)-Nle-|1 -1QaloCt)-At-(13

ip(Orvie)). (Al

p-(1-10Cit)-A Cit-

PP 860
(13ip

(V1 (&Y Qi BB HEH e 4Dip OV (M-
SRy -

(NMe-V)-(AC,C)-V- Mb-HQI -(aMe- Nlc) HQ-Har-A- Har-(I—‘lip(OMc)) (a.Me-

929
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)
236 V-(AC;C)-V«A.ib--EiQl_.r(mMe-M)mHQvHarnA—I-iar-{aMewZFPhﬁ)m(uMewAPPA)
937 V«(AC;C)«V-AiwalQl,w_(ﬂtMf:—Nle}al"[de-Iar-AaHar»(aMw-ﬁPha)*(aMc- .
‘ AFPA)
B38| TaMe VA AC )V -Ab-BIOL-{eMe-M)-HQ-Har-A-Har(aMe- -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)- !IQ~Har .A-Har-{cMe-2FPhe)-
(aMe-APPA)
541 (NMe-V){AC5C)-V-Aib-EIQL-{oMe-Nle)-HQ- HarA- Har-(aMe-zFPhe)
(aMe-APPA} - ‘
542 Afb-V-ATb-EIQL~(aMe-M)-HQ-Har-A-Har-(aMe-Trp) (APPA) T
943

Aib-V-Aib-EIQL-(aMe-Nie) HQ Har-A-Har{aMe-Tr)-(APPA)
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(APPA) 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

Ai b- V- Ai b- E1Q (a- Me- 2, 64-Plie)-N e-HQ (1i0Git)-A-(a-Nic-2, 6-17- Phe) -

(Bi p(Avie))-(APPA). 865 . .

(A%C) (N- oﬁ'/e ;)) E?A( po4e- 2, 64AC0) Neajb-BIRE-(AUQMTER Bt ) A (2ANEPR(AGPF) Phe)

- I P [0 0 1 s P R

A D-VEAb- 10 1() - [ B0Me- 2 & B PR P QL AN T oA e TR AP B ) -
(APPA) 67 946 (ACsC)-V-Aib-EIQL- (uMc -M)-HQ-Har-A-Har{aMe-Trp){APPA)
fA?ig?D'A;/' g"ég' E1G3ate-g, ﬁc;'cf%'ﬂhﬂb? (& N%];ifqﬁﬁ'ar-t? fia rdv(mbﬁ'ee+ﬁ§ 1\ Fﬁﬂ"’eﬂ

Ai b. V. At h- E1Q (i kadiie- 2, §-AFo-Rheh-BIQB-( G- (iH0IQ- mar-wmmrmmm@mw -
(APPA) 805 (ACS st b B abpano T R e AP
/(A\IAIt; PXS A]é t7)1131Q (l03Ne- 2, 6 Vialdl ,CBY- Adbm@gmmmgm)iiW&mmarw{mmm)
(ACSQ) N-A 1 - EIl @CA- M- 2 VGCAP(‘bHC‘Ybﬂ%%‘*(Pﬁ)O@ﬂ5“’"‘7—\1'Br"fﬁhﬁ"'{'@ b“(*“&\%‘i")"‘)

= (APPA) _ 72 Ai[wsht A0) { ER)<(:a)-Veril-EfFaRhe)y- N aial AT Qr {(AME-TEI) LGMAAPPA) :
(A0 VAR b 10 K | T e R e R IV P Ble ol BT RN
(13i p(Qwe)) - (APH /‘5)54 874 | (aMe-V)-(AC;C)-V-Aib-EIQL-(tMe- M) FIQ-Har-A-Hat-{(aMe-Trp)-{aMe-
Al b- V- A b- E1Q (g- Me- 2, 61FPhe) - Nl e- HQ-(a. Me- 2, 6- F- Pho) - AR(Bi p( ONLO) - (
APPA) 8

(ACSC) - V- Ai b- ELQ968- Me- 2 (&R sONveAi EJL@)L«(@AMlﬂ?HQd—Er-RLHlaﬁ)(mbﬂRTm) {oMe-
(Bi p(OWve)) - (APPA) 876 | pp s

In vitro and in vive studies of novel short-chiain peptides:

The short-chain peptides prepared as doscribed above were tested for

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,

a) {n vitro Rai PTH-1 R agonist activity (Cyclic AMP determination, in UMR-106

The PTHR is & GPCR and the PTHR agonist binds to it and through signal transduction
causes activation of adenylate cyclase and raises intracellular cAMP levels. To monitor

agonistic activity of new compounds, UMR-106 rat osteosarcoma cells (Source ATCC)

aj
3 cells);
b)
&)
10
: cells):
15

e,nldngenou'sly_ expresses rat PTHR, especiatly, PTH-IR was treated with various

concentration ufiest compounds and amount of cAMP released were determined.
UMR-| 06 célls were cultused in DMEM nutrition media (Sigma) containing 10% Fetal
Bovine Serum (FBS) and 1X Penstrep. Cultured cells were plated at a density of 5 x
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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)N4dc)) - (APPA) 877 (ACse)-V-Ai b- M (a- Me4, 64;

Phe)- Nl e-1- 1Q(a- Me- 2, 64: - Phe) -A-Gi t . (Bi p(OM:)) - (APPA) 878

Ai b- V- Ai b- E1Q (a- Me- 2, 6- 1, - Phe) - Nl e- 11() - (¢t - Me- 2, 6- 17- Phe) - A- Ai b-
(Bip(Qvie))-(APPA) 879

(A, C5C) - V- Al b- E1Q (a- M- 2, 6- F- Pbc) - Nl c- 110- ( cc- Me- 2, 6- F- Pho) - A- Ai b-
(Bi p(OMVe)) - (APPA) - 880

Ai b- V- Ai b- El Q (B¢ <Mis- Ry Gveli-in-IPMBM- b $diPlcqrehied/brAit? 169 E PR cih-980@liMes i,
6-F-  Phe)- (11i -(APPA)..88L . . ' )
CACSQ) v A b 1 1Rt T Ok T o oreye o aymgs nae e psaghe
2, 6- P- Phe) - ( Bi pfr®xb)nysdiubPA) c88RIAremoved by suction and cells were washed once with

ib[o Xg@é;); _E(l gpl(:)%mggén??%&?,_iﬁédbg()e& W 85 AQed Rl Rrefiia otk DA b, Bow flPbse,
(AC5C) - V- Ai - f 103% &3SKE(SRmE) bRd Pl rice) 3-bleryl I udtisybivbthBe (BighaRhie 37 AT or R0

i b- VUi o (T oht B8 pted i 9 ul gk sompountseqmemiage ¢ 100 nh)

(1)ip(Owe))-( ARPSY nB&5eaction media and incubated at room temperature for 30 min, The medium

E é?f)((a)ﬂ-\/gi SA‘I_ ?AE]&%S (agﬁirl.}u/g_d,zﬁoqllFc%ﬁ}s_is'\élu?ér, éy%{ctd\é}:lcﬁ'_(é[))%u%ét;aﬁeht?c)aéaﬁ{ zlxjn_gl%Atlv_[lh

: antibody reagent was added and plates were incubated at room temperature for 1h.

10 Further, enzyme acceptor (EA) reagent (40 ul) 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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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(OWe) ) - (APPA)
Ai b- V- Ai b- E1Q (a- Mc- 2, 6- F- Phe) - Nl e. 11Q(a Me- 2, 6- E- Phe) - Ai b- (a- M- 2, 6

- P-Phe) - (Bi p( Ove) HAPPA) 889
AC5C) - V- Al b- E;©-
(2,6-F2Phe)-(Bip(Ove§°)q Eﬁ A

pepti des preparjed--Seg
A b-V-Ai b- El Ql_wnlgﬁa%‘?nésl c

Ai b- V- Ai b- ELQL4N
V- Ai b- V--Ai b- El ¢
V- Ai b- V- Ai b- El (

(i xtyl e-V)-(AC50) - \Beii BLBLQLM
(aMe- V) - (AC50) 1V- Al b- E1Q

+HRhey a!vh”R E: Phc) Ao Maw
Tab emé”(m @F@Prof ort - éf‘ﬂéﬂ%
SegHence—o; L-shm—t— ehap.q_pe,pt
(al\é‘“fi’i i p ONGEFS-1¢ A PPA) 899420.12
-1:.\r-AI<A:-\|\/h Bi n(ﬂl\/ \)-(APPA) 802
M—i@'ﬂi 781G (|Bi pt ) - (RMe-TARPA} - BO3 8983403
J__NLe_ilQ_llaL-. AK-.(Bi p(OVD) - (alMe-APPA)I _ )
i g- 324%F - A} (1E0pLOVE) ) | (ahl d12@F0%) 895
_-N|l e- HQO- 114NA K- (B i p( 01, #0) - (f Ai e-, APPA)
Seq. ID, 110 1740.04 390.06 72:40.02
Seq. ID. 132 2940.05 824007 | 1014001
““““““ Seq. I, 156 3140.2 89:£0.03 106:+0.04
Seq. ID. 174 31£0.02 7240.09 100£0.11
Seq. 1D, 198 3240.02 7130.16 9940.21
Seq. ID. 212 | 3410.09 £8:0.07 11610.04
Seq. ID. 238 3840.13 910,12 120£0. 11
“Seq. D, 256 2820.11 71051 8740.15
Seq. 1D, 271 46:0.1 1080.01 T1640.11
Seq. ID. 292 394011 104:0.09 120£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 5110.15 7340.18
 Seq. ID. 346 202002 | 51202 69+0.17 "
Seq. ID. 351 382015 7950.01 [15%0.06
Seq. D, 372 32:40.02 71+0.16 99+0.2 |
Seq. ID. 397 38£0.11 102009 11720.06
Seq. 1D, 418 20£0.11 5750.07 691001
Seq. 1D, 439 3930.11 10140.12 12010.10
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896 (NMe-V)-(ACSC)-V-Aib-4:1QM I Q Har-Al1C (Bi p(ONl e)) - (aMe- APPA) 897
(Ntvie-V)-(ACSC) -V-A b-El Q.- N e-11Q Har - AK- ( Bi p(Owe) ) 4aMe- APPA) 898
Al b- V- Ai b- E1QLA411 Q Har - A- Har - (aMe-Bi p(d vl e)) - (APPA) 899

Mo- V- Ai b-El Q.- Nl e-11Q 1 lar-A-11lar-(aMe-Bi p(Owe)) - (APPA) 900 Ai

b- V- Ai b- 1 NQLMHQ | f ar a- Har - (H p(Owe)) - (aMe-, APPA) 901
Al b-V-Ai b- E1QL- N e-11Q I tar-Al-|ar-(14i p(OWM3)) - (aMe- APPA) 902
V- Ai b- V- Ai b- ERNAMIQllar A-1 | ar-(aM- Bi p(01+4e)) (APPA) 903

VAL bV A b ELQIMLT GO A g1 ?5?22%3:“95 RS AREly G050 0
E/XAII\/be)V '(6\2253 VN E - Al b%A 1- -1( i ar:t- A4l ar - jﬁ%@)—f@ al\/é%?%?m
508 (Voo ) (AC) - “MTB#‘JP‘*“ eI ’ﬁ;‘@%‘tg‘pﬁ( ol o)) (URELREPR |
S()RIE/Et V) - (AC: 50) 1 v- ASBEEPA2 N e Fi B0 11 far 1935pt0NE) ) - (aMEAEDIS
910 Ai b- V- Ai b- ELQL, 4" Me~ty1)-14141ar- A-Lljar- (aMe- Ri p(fOve)) - (APL | A)
911 Ai b- V- Ai b- ELQl St R-4% e) - 1O 1 34PN - lar Sea8.Me- | | p( OVEIPFLQNPPA)
912 Ai b- V- Ai b- ELQL- (aMe- M.414)ar - A- 1- lar -{( Bi p( OMMAxMel APPA) 913
Ai b- V- Ai b- EPQL- [ aMeStd- 89-5018) - 1 - | a284B11- | dr - ( Bil p}.0Lv 10} - (UNABLAHBA)
914 V- Ai b- V- At hiQ_MaMe M - HOt Ef ar - A - Harl- (ahl e- Bi p(QNle)) - ( APPA)
915 Seq. ID, 514 19£0.12 6410.04 8040.01
"""" Soq. 0. 571 21+0.02 5120.12 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 7910.01 {19:£0.06
Seq. 1D, 609 392011 1012012 120+0.10
Seq. ID. 637 T 3620.12 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 9910.1 106+0.03
Seq. ID. 813 24005 10910.1 110407
ey D89 14503 T asi008 660.05
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V- Ai b-V-Ai h-FI Q- (atvic-Ne)-1-1Q Il ar-A, . Har-(aM- Bi p( OMONAPPA) 916
V- (AC3C) - V- Al b-El Q.- (aMe-M -1-1Q Har - A-i | akaMe-flip(QOw)). (APPA) 917

V- (AC3C) - V- Ai b- E1QL,

918
V- (AC5C) . V. Alb-
19

ElQ,

-(aMe- Nl e)-11Q fl ar- A- Hat t Me- O i p( OVe) ) - ( APPA)
-(aMe- M - 11Q Har - A- I | ar - (ci Me. Bi p(01?40) - ( APPA)

V- (AC5C) - V- Ai b- ELQL4- (aMe- NLO- HQ 11ar - A- 11ar t (aMe- 13i p(ONLe) ) - ( APPA)

020 V-Ai b- V- Al b{E1Gheq; filda1 W ~HIQ 15208 1 A~ Har - (e V) ) - ( aVEmRRER)
921 V- Ai b- V- Ai b{EI QL- (alve N e)41- 1041 ar- A-JFl ar- ( Bi p(OMe) ) - (aM - APPA)
922 V- ( AC30) - Vaf b BRI b M TOIT@TE A T~ (GRERTENET Have ARER s
v- (AC3C) - V- Ai b- L31 ey wrge y—t-et-hi
A V- (AC5C) - V- A W@L Nﬂ Hd Bt o -Egrg‘?@(ovm)-(ahﬁgﬁﬁg@
925 .
V- (ACSC) - V- Ai b- o Q_-"(‘awé?ﬁﬁ e) - 1103440 A [ ar RE- B ove) ) - (aNECHPRA)
926 , S I IR
(aMe- V) - (Aese) - v- Ai Se4E8: 8 e- M - 14850.15r - A- 11 A1ELH p(dve) ) - (1@N0elAJ PPA
) 927 S USRI
(aMe- V) - (AC50) - V. Al 98PR0Y ave] NI SPHMH- 1- tlat - MBI ( Bilp( OVe)IPOK06t 4eA
PPA) 92% .
( NMe- V) - ( AesO) - v-“.'AiﬂmHlD@u( aMe} N1)4640.02Q- 1-/| ar 9étlotlar .{( Bi p( Oved0) 1 ( alve
APPA) 929 | N
(NVe- V) - (ACSC) - V- Al Seq HIXR24 aMef N 89:0027Q 11ar afxdar - (B p(OVESo 5Pt
PPA) 930 Mo-V-Ai b-El Q.- (ahl e-N4) - 11Q1-1ar4A-1i ar-(al vfjo- 2FPho) ( APPA)
931 Al b- V- Al b- BT Ol'4plapNbg) 2HQ TT ag o T all - (alkcpddaPne ) - (APPNa1 988
Seq. ID. 926 180,12 510,15 7240.18
Seq.1D. 935 BL041T | 1024009 11740.06
Seq. ID. 942 20+0,1 l ﬂtl}(}'] ‘ 69+0.01
“Seq.ID.950 310022 674045 B1H0.41
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

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
Vydas Ciy 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,
78




V- Ai b- V- Ai b- El QL- (aMe- 14) - HQ 1-1 ar- A- | | ar - (aMe- 2PP110) - (aMe- APPA) 933

V- Ai b- V- Ai 13421QL,

934 935

V- ( AC3C) - V- Ai b-

V-(ACI C) -V - A
APPA) 936 937
V- ( AC5C) - V- Ai b-
V- (ACsC) - V- Ai b-
APPA) 938 (aMe-

E1QL. .
b- E1QL,

E1QL, -

(aMe-M

\E/)qu{u/&(oﬂ?% %{/ ﬁ%ﬁé& bLlﬁ% ()@E)""i‘*/v)(l"i‘ /E} R NGk ANED, the

-(aMe-N e)11Q liar-A-flar-(aMe-212Phe) - (a. Me- APPA)

-(aMe-M - HQ Hat - A- 1- 1ar - (aMe- 2PPhe) - (aM5- APPA)
- (aMe- Nlc)-l- 1Q I lar-A-11lar-(aMe-2PPhe) - (aNe. -

-1-1Q Flar-A-flar- (al\/e 2EPI i e) - (aMe- APPA)

| ar - A- Har - ( ah/esgrpzpotragpn Gavempimly 0B cluting solvent was raised from 0% to 28% over 10

(aMe-V) - (Aese) ;

(aMe. - APPA) 940 (N

ity 9

B N 1036 e s ot

P38

ar w

ar - (aMe- 2FPhe) usip M- Jefromy agd; peaks were collected manually prior to EST-MS analysis. Area

fdiz PRMBRIREE I eroer

(NMe- V) - (ACEC) e c%l*\g-w:(s sl Yor
b- ETOL ~( &l

(aMe- APPA) 942

943 Ai b-V-Ai b- Em@_dﬂ(lmumwé)um
1) - V- Al Rl Qs seicabl ¢

-(ct

(AC3(.
( AC3C) - V- A b- 1

Al b-V- A

21

I
0% iy o

ol

Mmh timeHpiat (oawm marigy -of APmAﬁtablhmmdy

!’“‘Ii&hqg ﬂ%: E%Ltirgnﬁgmd

( AC5C) - V- Ai b- Eﬁ'@?'l"ﬁ(‘awﬁwﬁ‘i@’l@'fﬂdﬁm listqedde Tabkow- Tr p) ( APPA) 947
(AC5C) - V- Al b- E1Q1--(alve Nl e)-1-1Q Har-A-Har-(ctlvie-Trp)-(APPA) 110

Ai b- V- Ai b- E1QL,
Ai b-y- A b- ETQL-

RSN T e

Har-A-Har - (ccMe- Trp) .- (.aMe-.APPA). 94

iyl ‘&‘GH&PJ ha%h"fms

ver mmrm tnies (in vitro

49,

)ytujaw hmnmlasma, simutated

Seq. 1D, No. | Humao plasma” Simulated Simulated intestinal llver
gastric Muld® furid® wmicrosomes’

PTH(1-34) 97 (0.5) 100 (0.1) 100 (0.2) 106 (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. ID. 34 | 70(8) 15 (8) 40 (6) 77 (1)
Seq. ID. 46 | 00 (=24) 00 (>24) 00 (>24) 3 0G)
Seq. K. 56 | 00 (>24) 00 (>24) 00 (>24) 32(5)
Seq. ID. 62| 00 (=24) 00 (>24) T I e
Seq. ID. 75 | 78(9) 100 (0.5) 100 (0.5) 100 (0.5
‘Séq. iD.8%5 | 779 100 (0.5) 100 (0.5) 100059
"Seq. ID. 95 | 80(9) T00(0.5) 16635 100.(0.5)
Seq. 1D, 100 | 00 (=24) T4y oo (24) 8202)
$eq. 1D, 115 | 78(8) 12 (8) NELG) ETI)
"Seq. 1D. 142" 8085 3@ 506y 82 ()
Seq. D, 161 | 758 i1 (8) 43 (6) 80 (1)
Seﬁ._ ID, 182 | 00 (>29) 00 (~24) 160534 IA63)
Seq. 1D, 220 | 158) 12 ) 66 Y]

[ Seq. TP, 240 ‘71'(3) 4@ w0© 78 (1)
seq;m 350 | 8@ FON BE 0}
Seq. 1D, 260 | 7008) 1@ qE I
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41 0. 12

1000. 06 Seq.

ID. 9 161:0.022 411.0.16 520. 21 Seq.

I D. 15

280.1 780.02 990.02 eq ID. 20 79110.02 1111.0.03 1211.0.07 Seq.
I D. 30 190.12 510.06 800,05 Seq. ID.

10. 23 120. 03 410, 10 690. 07 Seq.

41 260,01 790.02 970. 01 Seq.

1910. 01 660. 01 840.2 Seq.

10

[0. 49 160.! 560.2 730.05 Seq. ID. 59
I D. 65 3410.01

Seq. ID.860 | 77(8) 3@ T a5 (8 8L (1)
beq ID. 880 | 00(>24) 00(>24) 00 (>24) YO
Seq D.890 | 00(>24) 00 (>24) 00 (>24) 1325
Seq. [D. 893 [00(>24) | 00(>24) 00 (>24) 33(5)
Seq. ID. 898 | 00 (>24) 00 (>24) 00 (>24) 26 (5)
Seq. ID. 906 | 78(9) 00 @5) 100 (0.5) 100 (0.5)
| Seq. TD. 916 | 77(9) 10D (0.5) 100 {0.5) 100 (035
Seq. [D. 915 | 80(9) 100 (0.5) 100 (0.5) 100 (0.5)
Seq. ID. 920 | 00 (>24) 00 (>24) 00 (>24) 35(5)
| Seq. ID. 925 | 78(9) . 100 (0.5) 100 (0.5) 100 (0.5)
Seq. ID, 930 | 00 (>24) 00 (>24) 00 (-24) 12 (5)
Seq. ID. 936 | 00 (>24) S2(8 00 (>24) 181°¢2}
Seq. ID. 939 | 10 (>20) 08 (>22) 09 (23} 33 (5)
Seq. ID, 940 | 00 >24) 00 (>24) 00 (=24) 205
Seq. ID. 945 | 75(9) - 100 (0.5) 100 (0.5) 100 (0.5)
Seq. ID. 949 | 70(9) 100 (0.5) 100 (0.5) 100 (0.5)
Seq. 1. 950 | 00 (>24) 06 &29) 00 (=349 3575)

a: % dugradatmn of peptides in 24h when incubated with human plasma and values in bracket represent
hulf'uht'e {ta), inh;
b: % degradation of peptides in 24h when incubsited with simulated pastric fluid and values in bracket
reprosend hall-life (4,5}, in k;

e % degradation of peptides in 24h when incubated with simulawd intestinal ﬂu!d and valses in
brackel represent hallife (ta), in by

d: % degradation of peptides in 24h when incubated with liver microsomss 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
ovarian hormorie deﬁcie.:nCy Osteopenia can be detected as early as 14 days post OVX,
increase 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:

0to 11 woeks Dld Female Wistar Rats (150-200 g) were used The animals were kept

- in mdmdually Ventglqwd capes in a _room “with controlled mmpe.raturc (230. * 3°C),

gl




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 8910.03 106t0. 04
Seq. ID. 174 3110,02 7210.09 10010.11 Seq. ID. 198 3210, 02 340.09
7110.16 9910.21 Seq. [0. 212 8810.07 1160.04 Seq. |D. 238

I3

20

25

lighting (12:12 h light-dark cycle) and relative humidity (55 £ 10%). Animals had free
aceess to standard rat chow and water. Protocol for use of animals for conducting this
study has been reviewed and approved by Institutional Animal Ethics Comntitiee
(IAEC).

The animals were marked with picric acid for identification and acclimatized to
experimental room conditions for 2 days prior to initiation of the study. For the |
induction of osteoporosis, rats were bilaterally ovariectomised under anesthesia. For
Qvariectomy, [ncision was made on dorsa-lateral side near lumbar region of animal.
After that, ovary was excised and the veins were tied with ligature before removing

ovary to prevent blood foss. Then incision was sutured back with ligature,

After Bilateral ovariectomy, animals were allowed to rest for 4 weeks. . They were then
dividﬁd into different groups (n%Q) based on thcif body weight. The groups consisted of
a no lreatmchﬁ sontrol, PTH as 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
day of treatment animals weie kept overnight in metabolic cages under fasting for the
colection of Urine, ‘Naict day, blﬁod 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 serum. After sacrificing,

intact fermur 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
al.,‘,Tb)‘ticdt Lett., 1998,102, 399-403). Incréase in serum Calcium and decrease in
‘ Phoabhﬁté !évél}‘; ‘(%‘r‘:hange vs PTH) of selected peptides are listed in Table 5, |

Table §: Increase in serum Calcium and decrease in Phosphate levels (% change vs

PTH/ Control) in OVX Rats

.| Seq. 1D NO. Dose % increase in serum | % decrease i serum

Cal* Levels {mg/dl) | PO, Levels (mg/dl) vs

vs control | control

2




3810. 13 910.12 7110111 12010.11 Seq. ID. 256 281-0.1 871.0.15 Seq.

I D, 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. 325 380.9 980.03
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

‘PTH(I-34) 20 pg/ke, sc Thoo 100
hSe:q. iD.7 | mg/kg, po | 20 1 88
Seq.ID. 12 |5 mg/kg, o | iwf; """"""" o2
wgeq. iD. 19 0.03 mg/kg, po 88 66
Seq. ID. 72 6.01 mgll::;, po © 77
Seq. 1D. 99 | 2 mg/kg, po ‘ I ‘ 89
chm 117 3 mm, po 110 B
Scci. . 158 0.1 mg/kg, po 100 82
Seq. D210 1 mg/kg, po T 96 99 '
Seq. lb. 293 — 5 mg/kg, po 67 75
Seq 0,317 . |3mekene 1102 O 93
Seq. 1D, 391 | 0.1 mg/keg, po 82 o %59
Seq. ID. 407 0.03 mg/kg, po 77 81 -
Seq. 1D, 469 0.01 mg/ke, po 43 : | 65
Seq. lﬁ. 511 .I ﬁ\g)kg, po ' 84. g8
Seq. ID. 556 Smgmg, po 77 | 84
Seq. ID. 59§ 10.03 mgkg po o 90

| seq. D607 0.01 mg/kg, po | 78 88
Seq, ID. 649 2"?ngn<g,po 86 h 82 B
Sec-. ID 636‘ | 3 rﬁgfkg, po | 84 T 80
Seq. D, 742 - | 0.1 mg/kg, po 189 ' 2
Séq_ ‘[D."?'E BN mg_)kg, po 67 ' 56

83



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. I D. 444 260.022
671.0.46 810.41 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

“Seq. 1D, 798 5 mg/kg, po 88 82

Seq. ID. 801 3 ma/ke, po 59 . |63

‘"Seq. i, 814 0.02 mp/ke, po 9 | 93

 Seq. ID, 833 “Toos mg/kg, po 86 78

T Yy e o v
Seq. ID.. 39:3 “Toa mg/kg, po “ies 89

S;eq, .90z |08 mg/ke, po | 110 98

Seq. ID, 91‘1; 10 mg/ke, po Tz | 97

" Seq. ID. 929 2 mg/kg, pZ)W 121 | 9(;

Seq. I'I‘J.94i 0.9 myg/kg, po 99 ' 95

- The In vitro DRC study (in Rat PTH-1 R assay) data (ECs) of PTH(1-34)
(Figure A) and Seq. 1D No. 11 I‘(Figure 1), 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)-
5 V«Aib-E[Q-(cx-Mc~2.64F~Ph¢)~Nl¢-HQ¥Har-Aiwan(a-Mawz,ﬁv_Fvl’hc)), 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®* leycls; Figure B: % decrease in serum POy levels), The Figure 4 represents
the Changes in’ biochemical parameters and femur weight, in OVX Rat after 6 weeks
10 treatment with Seq. ID No. 111 and PTH(1-34). The Figure 5, 6 and 7 represents
.histnlogibal sections of the femnur, tibla and lumbar vertebrae, in OVX rats, after 6-
weeks treatinent with Seq. ID No. L. . | |
‘ Utilities: o .
15 Ina pré!_’&r‘red‘embodiment, the present invention provides a method of mﬂking
short chain peptides that function as an agonist of the PTH-1 receptor having different
‘ ‘dcgme of aﬁini:ty' (.l~i'000 nM concentration) in UMR-106 cells, The PTH-1 féccptor
ggpniéﬁc activity was assessed by estimation of amuﬂht_of cAMP relaa&éd 'by the test

. comipourids (in vitro). In OVX mice/ rat models (in vivo), some of the short-chain

84




710.11 87015 Seq. ID. 514 191'0.12 640.04 80'0.01 Seq. ILD. 521
210. 02 510.12 690.17 Seq. ID. 540 16.10.02 570.43 750.21 Seq. |D. 553
380.9 980.03 1160.01 Seq. 10. 598 380.15 790.0 1 10 I 0.12 | | 90.06

1200, 10 Seq.
10. 647 560.09 10110, 07 1020. 10 1260.04 1120.13 Seq. |ID. 678

Seq.

10

15

20

25

. 50

I D. 609 390.11 Seq. 10. 637 360.12 980.06 1101:0.01

peptides showed improvement in bone growth parametes thus making them ideal
therapeutic candidates for the treaiment and prevention of osteoporosis.

Novel short chain peptides of present invention showed increased stability against
various proteolytic enzymes and due to increased smﬁilily and short chain length, such
short chain peptides can also be delivered by oral route of administration, along with
other invensive and non-invensive routes of administration,

The novel short chain peptides of the present invention can be formulated into
suitable pharmaceutically acceptable compositions by mmbmmg with  suitable
excipients as are well known.

The pharmaceutical compesition is provided by employing conventional

lechniques. Preferably the composition is in unit dosage form containing an effective

- amount of the active component, that is, the short-chain peptides of formula (1) cither

alone or mmbina&ion, according to this invention. The pharmaceutical composition can
be prepafed by known processes by combining the compound of formula (I} with
suitable excipients comprising suitable 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 compaosition and unit dosage form

- thereof may be varied or adjusted widely depending upon the particular application

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

conditions and disorders, mcludmg. but not limited to, treating or preventing

‘osteoporosis, such as primary osteoporosis, endocrine osteoporosts (hyperthyroidism,

hj}pcrparéthymidism, Cushing’s syndrome, acromegaly, type [ diabetes mellitus,

adrenal insufficiency), hereditary and congenital forms of osteoporosis (osteagenesis

imperfecta, homocystinuria, Menkes’ syndrome and Rifey-Day syndrome), nutritional
and gastrointestinal disorders, haematological disorders/malignancy (multiple

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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480. 11 Seq. ID. 694 190.12 640.04 800,01 Seq. ID. 712 150,01 54'1;
0.4 690.03 Seq. ID. 733 360.12 980.06 1100.01 Seq. ID. 751 340.09
880.07 1 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. 820 140.3 480.083 Seq. ID. 841

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.

26



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 Seqg. 10. 836 310.020 720.17 1000. 11 Seq.
I D. 899 380.13 910.14 12010.11 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. 1D. 926 181;0, 12
510.15 721.0. 18

We claim: _ ‘

1. An isolated short-chain peptide having a sequence of Formula (1), inclading its

tautomers, solvates

5 A-Zy- 2yl a-Ly-Ls-Zi-L-Tg-TLoLag- Ly~ Lny-Za3-Zaa-Lys-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);
72 represents either a Val (V) or aMe-Val {aMe-V); Each of Zs, Zs & Zio, 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-) groups; |
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Seq. ID. 935
690. 01 Seq. |

8810. 07 116*0.04 b) Stability of peptides in human pl asng,

380. 11 10210.09 11710. 06 Seq. ID. 942 290,! 1 0.07
D. 950 260.022 671.0.46 810.41 Seq. |ID. 954 360.09 -

gastric fluid, intestinal fluid and |iver mcrosontes (ex-vivo):
D fferent short-chain peptides (final concentration 2i..tM were
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30

7,579 hldsdimt3A)abfeik @ 2)s RO frbkeidd) 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).

The compound of formula (I) 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).

The compound of formula () as claimed in claim Iwherein Rj is selected from
linear or branched (C;-~15) alkyl chain which is further substituted.

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 (),
alpha-methyl-Valine («eMe-V) or Lys(Biotin),

The compound of formula (1) as claimed in claim 1 wherein each of 7 Zs & Zy2
may be same or different and independently represents a naturally or unnaturally
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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100 (0.2) 100 (0.1) Seq. 19.10 70(9) 100 (0.5) 105(0.5).100 (0.5) WC
83(1) Seq. 19. 14 69(8) 11 (7) 43 (6) 46 (6) Seq. 10.25 75(8) 12 (8)
Seq. 10. 34 70(8) I() 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)

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-fluorophenylalaning (-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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00 (>24) Seq. 111. 75 78(9) 100 (0.5) 100 (0.5) 100 (0.5) Seq. 10.
85 77(9) 100 (0.5) 100 (0.5) 00 (0.5) Seq. 10. 95 Seq. |D, 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) 14 (8) 43 (6) 80(L)

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-

o0



Seq. ID. 182 00 (>24) 00 (>24) 00 (>24) 26 (5) Seq. ID. 220 75(8) 12
(8) 46 (6) 83(l) Seq. DD. 240 71(8) 14 (8) 40 (6) . 78(1) Seq. |CD.
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) Seq. 10.
290 Seq. 10.315 Seq. ID. 329 - 75(9) 100 (0.5) 100 (0.5) 100 (0.5)
100 (0.3) S-phenylpentanoic acid (APPA) or 2-1mino-2-lmtlzy]-Snplfanyipentanuic 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);
(ACC)-V-Aib-EIQLMHQ-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-(ACC-EIQLMMQ-Har-Aib-K-(a-Me-The);
Aib-V-(AC;C)-EIQL-Nle-HQ-Har-Aib-K-(a-Me-Phe);
(AC5C)-V-(ACsC)-EIQLMHQ-Har-(aMe-Pro)-K-(a-Me-Phe);
(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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71(9) 100 (0.5) 100 (0.5) 100 (0.5) 100 (015) 706(9) 100 (0.5) . .
Seq. 10. 345 70(9) 100 (0.5) 100 (0.5) 100 (O0.5) .. Seq. 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) :

(ACsO)-V-{ACSC»EIQ-{c-Me-2F al”h@}N]euHQéE:Iar-(cx.M.e‘um)»K-(mMa-P!‘le};
(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~Aib~EIQu(cx~Me~2,GmePhc:)aNle-I“IQ-Harw(::xMav:Pm)—Kﬂ(muMa-Phe);

5 Aib-V-Aib-EIQ-(1-Me-2,6-F-Phe)-Nle-HO-Har-Aib-K-(«-Me-Phe);
(AC;C)-V-Aib-BIQ-(0-Me-2,6-F-Phe)-Nie-HQ-Har-AK-{o-Me-Phe);
(ACC)-V-Aib-BIQ-(a-Me-2,6-F »Phe)«Nlc;»[--'IQ-HarmfaMa»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-(a-Me-2F-Phe)-Nle-11Q-Har-AK-(a-Me-2F-Phe);
(AC:C)-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-(auMe-Pro)-K-(a-Me-2F-Phe);
(AC4C)-V-Aib-EIQ-( q—MeaZF-I’hc)nN]cw.l'IQw}-*I'awAibu}{u(wMe-z]’* -Phe);

 Aib-V-(AC5C)-EIO-(a-Me-2F-Phe)-Nie-HQ-Har- AK-(0-Me-2F-Phe);

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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45 (6) 81 (1) Seq. ID. 430 00 (>24) 45 (4).-00 (>24) as Or -- Seq. ID.
440 00 (>24) 43 (4) 00 (>24) 84 (2) Seq. 1D. 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 80(8)

(ACSC)-V-(AC5C)-EIQ-(ct-Me-2P-Phe)-Nle-HQ-Har-{(aMe-Pro)-K-(ct-Me-2F-

Phe): | | |

(AC5C)-V-(ACsC)-EIQ-{ct-Me-2F-Phe)-Nle-H-Har-Aib-K~(&-Me-2F-Phe);
(ACSC)-V-Aib-EIQ-(ct-Me-2E-Phe)-Nlo-HQ-Har-AK-(o--Me-2F-Phe); |

5 ('A(]35('3)—V~Aib—'li‘]}Q—(cx-*Ma«ZEPhc)—Nlc~I—le1‘I.ar—(cxMeuli’m)uK-((x«Me»21“*21?110};
(AC:,C)AVuAib«}EIIQ;(auMe-ZF-]’hc)wNlamk{{Q—]:‘i’aFAibaKw(a‘-Mc.-ZI‘-‘v.Phé); .
Aib-VnAibvﬁlQm(awMewZ,6~'F~Phe)—NleuI--I.Qul'-Iar-A-I{(];?-iotin)—(f#Me-ZF-Phe);
Aib-V-Aib-EIO-{ct-Me-2,6-F-Phe)-Nle-HQ-Har-AK -(a-Me-2F-Phe);
Aib-V-Aib-EIQ-(-Me-2,6-F-Phe)-Nlg-HQ-Har-(aeMe-Pro)-K -(a-Me-2F-Ihe);

10 Aib-V-Aib-E1Q-(ex-Me-2,6-F-Phe)-Nle-H(Q-Har-Aib-1{-(o-Me-2V-Phe);
(AC3C)-V-Aib-E1Q-(0-Me-2,6-F-Phe)-Nie-HQ-Har-A K-(ct-Me-2F-Phe);
(AC3C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro):K-{c-Me-2F-Phe);
(A C2C)-V-Aib-EIQ-(er-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(ct-Me-2F-Phe);

‘ Aib-V-(AC5C)-EIQ-{e-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(x-Me-2F-Phe); -

15 Aib-YV-(ACsC)-EIQ-{a-Me-2,6-F-Phe)-Nle-HQ-Har-(e:Me-Pro)-K-(c-Me-2F-FPhe);

Aih—V—(AC‘.SC)~'EI(;)_~(L1~M.‘(:-2,Gwl?vl’he)vNle*HQ»I-IzirQAib-K—(m—Mt‘:“ZF-Phc:);

 (ACSC)-V-(AC:C)-EIQ-(0:-Mo-2,6-F-Phe)-Nle-HQ-Har-AK-(e-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(IS(,(IT)éIETQM(uwﬁMe—-z,é«fl*-‘“l’he)JNléz«I-:Ile‘iabAibﬂKw(cx-Mewﬂf—l”ha);
Aib-V-Aib-EIQ-(a-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-(o-Me-2,6-F-Phe);
(AC;C)»V»Aib—E]]Q~(fi—Mc-ZFvPhe){N!aﬁHQwHar«(er'euI’m)uKn(cr,-Meﬂ2,GuﬁFmPhe);
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13 (8) 50 (6) 82(1) Seq. ID. 560 78(8) 14 (8) 43 (6) 80 (I) Seq. |D.
570 71(9) 100 (0.5) 100 (0.5) 100(01"5-r- Seq. I|D. 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) 42 (6) 78 (1) Seq. ID. 710 |

(ACsC)-V-Aib-EIQ-(c-Me-2F-Phe)-Nle-HQ-Har-Aib-K-(c-Me-2,6-F-Phe);
Aib-V-{AC;Cy-EIQ-(e-Me-2F -Phc)-NlcnI'-lQ~.I--:l£\r~(ﬂcMﬂ—Pm)~K~(c1qu:-2,6~lﬁPhe);
Aib-V-{ACsC)-E1Q-(ct-Me-2F-Phe)-Nlg-HO-Har-Aib-K-(c-Me-2, 6-F-Phe);

5 (ACSC)-V-AACSC)-EIQ-(0-Me-2F-Phe)-Nle-HQ-Har-AK-(ct-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);

10 (AC,;«,C)N:Aib-—I‘LEI ()-(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);

15 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);

20 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);

(ACsC)-V-(ACsC)-EIO-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-AK (ct-Me-2,6-F-Phe);

(ACSCY-VAACSO-EIO-(0-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-{o-Me-2,6-

25
F-Phe);
(AC5C)-V-{ACSC)-EIQ-(-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-K-(o-Me-2,6-F-Phe);
(ACSC)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-AK-(ar-Me-2,6-F-Phe);
(ACsC)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-Har-(aMe-Pro)-K-(a-Me-2,6-F-
30 Phe);

(AC5C)-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nie-HQ-Har-Aib-K-(c-Me-2,6-F-FPhe);
Aib-V-Aib-EIQ-(x-Me-2F-Phe)-Nle-HO-Har-A-Cit-(a-Me-21-FPhe);

04



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(>2%) 52
(4) 00(>24) 81 (2) Seq. ID. 829,01 (>23) 43 (4)'05 (>22) 84 (2)

Aib-V-Aib-EIQ-(a-Me-2F ~P11¢)~.Nlc~['-{.Q~f—lﬂruAlb»Cn-(m-Mavzl “-P*he);
(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}VwAib—HlQ—((luMﬂ:Q,6-ﬁl77n}’]1t:)lecvlrIQ_J-‘IarnAib-«Cib(wMﬂQF-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‘(Z;;C:)JV—AibaEIQ=(cx-'Mr:MZIF’wPhe)JN]auHQ-.E-larwAib—(iit~(a~M¢~2,Gw'[:'—'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)JV~(ﬁ\C5C)w.[?Zfl‘('g.-(wMauEF«Phc)-Nle—l"I'Qul-iar-A{?itv((x—Mt-:u'.Z,ﬁ—FwPlle);
(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),

Q35



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) 00
(>24) 26 (5) Seq. ID. 906 78(9) 100 (0.5) 100 (0.5) 100 (0. 5)

(AC3C)-V-Aib-LIQ-(o-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-Cit-(a-Me-2,6-1F-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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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) Seqg. ID. 936 00 (>24) 52 (4) 00
(>24) 81 (2) Seq. ID. 939 10 (>20) 08 (>22) 09 (>22) 33 (5) Seq., ID,

940 00 (>24) 0}3b(ﬁgxfé@scggtlﬁ)?(&émc»ﬂﬂ’he)JNlc~}:IQ~I—Iar~A-Aib«(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);
(AC;C)V(AC;O)-ET QuEmMc=2F~ﬁPl1¢:)~Nh’:~HQ~I-€[ar~Aib-A.ib-(c:(.-Mf e-2,6-F-Phe);

h] (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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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), in IlI; b: %
degr adati on of represent half-l1ife (tm), c: A degradation bracket
represent half-life d: 14 degradation represent haI f-life (tin),
peptides in 2 s | -Ues, .0

br acket repre;b}a‘ﬁ Weéf\hn@e)upﬁiﬁgw il QWWU %Aas@’r(riu%fg@gq
gastric fluidMadi¥atijues in bracket in h; of peptl des in 24h when

of popt i des. | R0 Yk iaRtadt el erieriu R o B L e B

bracket in h. phe)} In viva antl-osteoporosis activity testi ng in oyx
rat nodel: The ovari ectoinice g / rats were used to st | é

ant i - ost 2opor 64FEO¥AYHQ-(pMe-dEd lt@dﬂb&%ﬁ@r*(\élhtsr Mechi'rt hrb Bt-Mges)
in vivo. The Qppats devel op osteopenia due to 5 ovarian hornone
defici ency. Osteopénia can be detected as early as 14 days post OVX,
i ncrease for tﬂte\/ﬁébbtﬂm@x -Nheys6-Erithe-NenHQ thdyiA-( e blE-3, W ditg k{o-Vle-2F- | et
at, Calcif. s)ue Int., 43(3), 1988, 179483). Detailed study
protocol to eva tat e the effects of anabolic therapy on bone nmarkers
and hi st ont or phigiVagitry1G-Qe-Kld-BaF ik N 100 1dr-o b or\Mes K 8- Foliok) v - 2F -
W st ar ﬁgts (37@8?1 200 g) were used. The aninmals were kept in

i ndi vidual l'y nmtilated cages in a roomw th controlled tenperature

(23 30, light 1@9«@1@1@(& Mid-glati s eyl -8)r-ARd-Meb Bti-pE) e ty

(55 10% . Animals had free access to standard rat chow and wat er .
Protocol for @E®he% animals for conducting this study has been

|r58“ ewed and apPIGUEA iR¥rch RE A Y LR MR EA L EEME T PheSallst:
2F-Phe);

15 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-

20 Me-2F-Phe);
(ACsCy-V-(ACCH-EIQ~{a-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-{-Me-2,6-F-Phe)- (-
Me-2F-Ihe); '
{ACsC-V-Aib-BlQ-(a-Me-2,6-F-Phe)-Nle-HQ-Har-A-(x-Me-2,6-F-Phe)-(¢-Me-
2F-Phe);

23 (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-(e-Me-2F-Phe)-Nle-HQ-Har-Aib-(c-Me-2,6-F-Phe)-(o-Me-2,6-F-
30 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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5The animals were marked with picric acid for identification and
acclimatized to experinmental roomconditions for 2 days prior to
initiation of the study. For the induction of osteoporosis, rats were
bilaterally ovari eetom sed tinder anesthesia. For Ovari ect ot ny,

I nci si on was made on dorsa IateraI S|de near Iunbar reglon of anim
After that, ovary was exc q Ilgature
bef ore renovi HGCaBLYa¥- Hig: (&er@htl’hﬁl Hk?d 1@8&% A*h‘ﬁéﬁMﬁ"@»éﬁ s hewr (Grdrde-
sutured back w ¢l phgature. After Bilateral ovariectony, ani mal's were
allowed to rest for weeks. . They were then divided into different
groups (n-9) b”a)be\ﬁfx‘bfns(ﬂﬁéi)r(@ki‘dé@f vVé‘ﬁlngf«‘ HOErgr-Gupls-Sondihst-eaMst2.a no
treatment conty ﬁ P11l -1 as standard and one or two groups of test
conpounds (shor 8haln peptides), The treatnent was given for the
durationsof 6 AvbekeACAD-HQuHds2b-Phb)-H Ry 1QfHadr e b2, 64F Phec) g -Mbr-e
kept over ni ght Jgre et abol i ¢ cages under fasting for the collection of
Uri ne. Next dévg B"Bod was col [ ected after 24 hours of | ast dosing
and ani mal s wehe.SavIhtiCrE(-ChaNIASPI-NNE-DENEN. £ 44 -al NE PR J cane
bone turnover paraneters (I'ncrease in serum Cal ci um and decrease in
Phosphat e | eveét&F-PAgk d Phosphat ase and TRAP) were evaluated in the
urine and ser SaCkiA 1l 5 hones
are remved anlCe banad T o SN R B L P e
wei ghedl@and coi¢-aotlethea)n fornal saline (10% f or mal dehyde solutlon)

Lurbar v e RclIe) MRTBYELTET LS Huf LR AP L P

processed forthﬁbonDrphonetrlc evaluatlon (Zhang L., et aI , Tohoku
J Exp Med., 1998, 186(2). ) i gge
Lett., 1998, 162C:Qe6-Aib3)Q- (P‘H\é? é&éébmlbs%%wéalr &Mﬁ%ﬁd dEEtERs in
Phosphate | evelesr e change vs FIE) of selected peptides are Ilsted in
Table 5. PTEI (1 34) 20 g/ kg, Sc 100 100. Seq. ID. 7 1 n?
ng/ kg, po 90 2§ V88IbIelly- (q M@ 21@* -PhepPliesdq- qum (812,63 ) kgMep 6*88
66 Seq. ID. 72 4q1?1 mg/ kg, pa 49 77 Seq. ID. 99 2 ng/kg, pa 99 89

Seq. ID 117 ’kg, pa 110 99
A:b V-AIb-EIQ-(¢-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(e-Me-2,6-F-Phe)-(¢-Me-2,6-
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)-Vw-(ACg.C)éEﬁIQw(a-McQ,G—‘FJPhe)*Nl‘nul‘lQu}}f{ar—Aw(u«M&-Z,6—E*“~fl"hf.=:)u((x-
Me-2,6-E-Phe);

. (AC5CRV(ACSC)-RIQ-(x-Me-2,6-F-Phe)-Nle-HQ-Har-Aib-(c-Me-2,6-F-Phe)-(or-

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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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 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 '

(AC:;C)—V-AibuE.I(}('DL—Me~2¢6~1“"«l’hi:)mNlf:-HQ-I.—Iar-Aibu(@t-M@-B,GwP -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);

5 (AC0)-V-Aib-EIQ-(cr-Me-2F-Phe)-Nle-HQ-Har-A-Arg{NOs)-(c-Me-2F-Phe);
(A C‘.3C)~V~Aibw]i‘lle(OtmME-ZFJ’he)~Nle»]‘-IQ~P-Iﬂr~Ail)~Arg(N(')2)—(m—MH—ZFJ’he);
Aib-V-{AC;C)-EIQ-(a-Me-2F-Phe)-Nle-HOQ-Har-A-Arg(NO;)-(0t-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);

10 (AC;CHV-(ACC-EIQ-(a-Me-2F-Phe)-Nle-HQ-Har-Alb-Arg(NO2)-(a-Me-2F-
Phe);

(ACC)-V-Aib-EIQ-(-Me-2F-Phe)-Nle-HQ-Har-A-Arg{NQ: )-(«-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);

15 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);

20 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-

25 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-11Q-Har-A-Arg(NO2)-(a-Me-2,6-F-Phe);

30 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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90 Seq. [D. 607 0.01 ng/kg, pa 78 88 Seq, ID. 649 2 ng/ 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 nmg/ kg, po 67 56 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. |D, 847 .

(AC3C)-V-Aib-EIQ-(ce-Me-2F-Phe)-Nle-HO-Har-Aib-Arg(NO:)-(o-Me-2,6-F-
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 5(:?)~[.?21(;)_—(q-.M¢wZ.F{Phe)~N]e~I--IQw}5{zl.r~AibuArg(NOz)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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0.5 nmg/ kg, po 77 79 Seq. ID. 893 0.3 ng/ 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 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 1 (Figure 13), as representative figure
h F I f k
![ert f’m"\ﬂt'c\“k éé@ V-l[‘[lj:) (311\,{\/4: 5?{*%@['('(3%&%& NS Srpeks
V- Ai b- E1Q ( a- Mic(?co) :E’JF@’% (Mhﬁn-éﬁ@fé—) rhr%fH@dlmlﬁg w)&Nﬁvlé’-zﬁﬂF °he) ), at

di fferent doses 3/0.5 , Fenal e ster
rats, via or alr’\lb-b’uxf\é? THL- Gl vierd, (sl f%@] Hh? liésﬂmﬁ"pf gderitlalFbckigure is

Shour, 52 FL 9 3T T Bl T BT PR TR LR Lo
Changes 3 n bi @mﬁmwahb-nmw@n% rapk) e oei- At (olan[cQ\@(P}F&?t af ter

6 weeks 10 treatnment with Se ID No. Il and VITI 134 The
Figure 5, 6 afiCiOr\VyrlEiOn a-Me-36di-Bls)dae-1ER0tT HibsCié K-8l |

tibia and lu M-vik btﬁg@ﬁe b %g{l@ﬁ?—%.ﬁ\ 11~€ e(l(ﬁ 1ﬁne)eat ment

with Seq. ID i'es err od| ht, the
present i nventr\nlﬂhr ,pnaqmd(eema ?Jm}th@f{Qn(ajﬁmlg Ghot- Mcczhall rPhpept i des
that function as an a%gnl st of the PT1-1-1 recg(ptor havi ng different

degree of af f (Y-t bt&éﬂ%M%%hBéﬁeratli(me ibRMogotellled  The
P1l-1-1;y ecep mcﬁ}g\m@m (QGd-Y PHe)IRS- fﬁ??ﬁi?\?ﬂc m(cmébw t:m%vxf

anount of CcA rel'eased by 'the test ‘conpound n vitro
m ce/ rat m)dAil:sV(Alh J\lefoc)Mcécﬁvr@Pdm) Nhéi@hbn%bhaudvk b,épﬁ Phhés showed

{ner apeut ¢ cAifardaeuOnsrMP e RSV i i BRAT o o Phe)

ost eopor 0si s. %m\mlv ANELO-e A1), REPRI 5L G- nb Omes Rt (d- msem kQmeghowed
i ncreased stabilit ai nst various proteolytic enzynes and due to

i ncreased st al#iGs V-4 Hl‘ghbr*ﬂ\/‘%%éﬂnphbéh@t HO-QuichibIshtr-MechérlrPhe);
peptid can r f, adnm tratl on, al ong
R B0, ;Pg "[(aiﬁcpx" %i 19 Y véQ s '9?%"%%%:%]; Wy ati on.

W th ot'her invensiv - nv rout
The novel shoatb- vhﬁbn;.igqatw{dess -Tok)-NhelIQr@aent-Aibyend-on Pean be
formul ated into_suitabl e(ghar maceut i cal Iﬁéaccept abl e conpositions by

conbi ni ng wi t#CEMrABr B Msrdntlse) Ale-A1 Ot AR{BMc-2 T PRE

har maceutic { 0 o fj.qnal
?echni ques. gr e?e?ng%!b %ﬁg((%?%s?}%cﬁﬁe :Pbs(‘) ?n‘whﬁ%}\mggs]g@%q HL?
cont ai ni ng an‘\@We‘bbqﬂ\?@ -(aridedltn- bﬁ’hm)ﬁéleaﬁp{vemmmmnal -RHaat | s t he

coor aifg 1o AR AR AT Rt ar bl S8 B can be

prepared by Kaewm.-RLRREESL&:.-Me-COTDHRI-RE-Lbe SRR vLof.oRaul a (1)
with 15suitabl e excipients conprising suitable excipients selected

from sui t abl dAGisCu¥ns i-EIQ-(0-Me-2,6-F-Phe)-Nie-HQ-Om-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-EIQ-(c-Me-2,6-F-Phe)-Nie-HQ-Orn-Aib-Aib-(-Me-2,6-F-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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stabilizers, buffers and the like as is known in the art. The
quantity of active conponent, that is, the short chain peptides of
formula (1) according to this invention, in the pharnaceuti cal
conposition and unit dosage formthereof may be varied or adjusted
wi del y dependi ng upon the particular application 20 nethod, the

Concont rati on. ARG oMb EyREP AT 66 BB ATRE U F2F ange

between 0.5 %jt@);90% by wei ght of the conposition.

Accordingly, the short chain peptides of the present invention can be
adni ni st ered tléGraimetis; Pl@r@f@ﬁa”lﬁﬂi}ww#ﬁﬂ@ OIﬂcf‘r (P pdathmfit-Moraiy
variety of 25y¢ Pndl tions and disorders, including, but not limted
to, treating or Preventing osteoporosis, such as prinary

ost eopor bsi s, (BAECEViAib-138Heeder2idihs)- Ntvylpb@,r(frhy&ibi(‘dil.\étrfil,G“F“Phﬂ)"(t‘bM-ﬂ*
hyper par at hyr %qdll,]s?] Cushing's syndrone, acrotnegaly, type | diabetes
mel litus, adreénal f'nsufficiency), hereditary and congenital forns of
ost eopor osi s (Ab1\eAgeRES( G MG -Alle-HOPOGY S b M-L.8,F- Mk e svle-2F-
syndronme and Ril ey Day syndrone), nutritional 30 and

gastrointesti A4 di sorders, haenat ol ogi cal di sorders/malignancy
(multiple nyelQga.a Mﬁpﬁgﬂﬁde@ﬁ‘@ LBk, oeamRALE 2 6-F bﬁé)ﬁ(&&ﬁmzﬁ)
ost eoporosis due to i nmbbilization, chronic obstructive pul'monary

di seaseldr rhdlitnat ol ogi ¢ di sor ders (rheumatoid arthritis,

spondylitis t I 251 in
tg bo%e I os)s (‘% @)ogy/ﬂ, rtlhzacaf?gnji m‘?’éﬁ’ﬁﬁﬁ?{}“@?\r% so (?gqﬁar¢1oﬂ?s )
and hemat ol ogiZt-ithe);i gnanci es, idiopathic hypercal cem a and

e o By B MEYESH S T, SO ) 20

adm ni strati oc}rqn,d) associated with disorders of the smal | and | arge
intestine and with chronic hepatic and 5 renal disea

Ost eonet? osi s A0p-YhOHeEEE(4-Meedt-Rhie) A e 6léd-Qfred- fWMPrztﬁr%QH‘e}rfWFﬁj%’fy or
nontraunati c g of 0osi s associated with Gaucher's disease, sickle cell
anaem a, systemc | upus eryt hemat osus and ot her conditions. -
Peri odont al bdvile-V-A8sE(06t-b 3it-Pi: ) ik e-Hi6)-Qi- 8 ib-(looMe- 2% -Bd ok @-Meal.G-Frg
and hyperprolllC (Se)[ative skin disorders such as psoriasis. W claim
1. An isolated™¥hort-chain pepti de having a sequence of Forrmula (I),
i ncl udi ng it s{AQ)VBIIB-LIQGL\adE-B-Phe)-Nle-HQ-Orn-A-(o-Me-2,6-F-Phe)-(-Me-2,6-
A - 7122232422417748297102112122137147158( 1)
wher ei Y A rebré’ nts the groups -:NH Rl or R3-CO NH, wherein Rl
represents hygiogeny. B @i@lﬂcx M- 2@-%!3)%@1111()1 (ﬁhlm& (it slo-Peay o Ole-
branched (C1-15) al kyl chain, or am'no aci ds such as pyroglutamc
acid (Pyr), ibBbd (”ln)); al pha- net hyl - Prol | ne (edyle-P), Val (V),
N-n'ethyl-vall 18, I

Lys(Biotin), y's? [ﬁ()\@ Ng'(jg&;gtﬁ?i ﬂ%@ﬁfﬁﬁ;?ﬁf%ﬁ@%ﬁ? r ohr(ﬁ) (cix F%Lé.% Gor
branched (Ori B ha; kyI chal n, (Cl-6)al koxy, (C3-C6) cycloal kyl, aryl,

e on B B G AR MOTER QR SIS D

-CONHR2 or CHZOI-Pue)wher e| n it2 repr esent s Hor suitable am no acids
sel ected from Val ine (a. t n
ys(al kyl ) & Walaobt PG e b o e Simed s i P M-

di fferent and; ;ndeps: ndent ly represents a nat ur ally or unnaturally
occurring amno aci ds sel ect ed from Ser S%i pha- et hyl - Seri ne

(al vl e-S), ValA{sW)-V-AitphE-frethsE.o\al okl Qv‘))m PMG(M)@ -2,6-F-Phe)-(a-Me-
al pha- ﬁt hyl fﬁ?”’ﬂ:? (aMe-P), Ay(G, Aa(A), ct-anino-isobutyric
acid ( 1-'am'no’cycl opropane carboxylic acid (AC30),

| -am nocycl o peibt Andb-at QaxyMi G Fattic s N(eAIREPin-A-Arg(NOg)-(a-Me-2F-Phe);

1-am no-cycl Oh;%)-(\?- effﬁ( O(écyl\l.dta%l*‘ﬁ(inlu)ul*\l Aﬁé}%m Al% f{lg&gﬁ%m[\ﬁe gl:tpiﬂﬁr a val
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30 occurring am no acids selected fromAla.(A), a-am no-isobutyric
acid (Aih), - amno cycl opropane carboxylic acid ((AC3C),

1- am no-cycl opent anecar boxylie acid (AC5C),

1- am no- cycl ohexanecar boxyl ie acid (ACBC). 6. The corrpound of )
formula (1) as clainmed’in claim1. wherein 4 represents 'Val (V). 7.

Tae & 201 meghoede el MefbR IR bepent 5 Eele S80S .7

natural ly or t’ﬂf‘é@)W%ﬂL )‘C](@Q&%é hﬂ@hé’}@l@@l@@uﬂA%h?;%{N@ﬂ) Ll 91“12@«1%}5)
Adn(Q or M. The conpound of for ainmed in claim1l

wher ei n each dﬁh ZSAle{ lan-e- Y- Hbe) I‘éhffé()d?md\ -AfgNehl-(caNi-2F-Phe);

oo o ot e SERBIENL BB b h A QA RO FREN AT,
HoLeu (Honol epyettg)v-Alih-g1¢-1d Me- alsuhm?am,hmtr carnlmmgmp;)@wh@tmme
(-a- Me- 2FPhe-) or al pha-net hyl -2, 6-di | | ur ophenyl al ani

1- a- Me- 2, 6- F- PhesO- VMQI o %@%ﬁduﬁu)%ﬂfl@rﬂm &lb(&r)h(lg”@z)dptd\’lﬁ@l@r i'n
claim1l vvhere Z.8 represents a naturally or unnaturally occurring
amno acid se egted from Met, al pha-nethyl-Met (aMe-M, N e,

N- et hyl - Nl e  A§INNEA INHEY)-(cdBle- ZFHémﬂ:Uﬂ’qaﬂQF[@hnOi Arppd-&-Mo2.68™-Biegi ned

|ncla|mIV\/n re h, of besa r diff nt.: and
i ndependent | 'y légr’élggﬁf'?s(“awrz 21’ ?ﬂ]é( ﬁ ]3{53%’?? </?) (%ng’éﬁ tl?er)i
am no agy d se%}g ac AT\ Y «M@%PPJ)QQlc#ﬁ()ﬁk@AC)@g{NéXﬁhQﬂeB'HJFJI‘-'H,)
(K(Bi otin)) NCR) Arginine (R, moargi nine (l1ar

O ni t hi ne ( OACOITH-NIR): IQ@{MQ:W Phr@ lalkgmHémaém(N&h] onkle(A oG

al pha- et hyl - é‘ fluorophenyl al ani ne (-a-Me-2F-.Phe-) or

al pha- et hyl - é di f Lur ophenyl al ani ne 2011. The conpound of formula
(1.) as clai an) ViblranicdMeper- mpne)z\m Ii(@@reas\emgﬁm)m(ai b, d-§-Poe);
unnat urally oc urr| am no acjid ,

"t hy - 47 - b n BB Ao RBS U kY- ME MR Mk BT Ene)
[al\/b43| (0. 1\ fial h L F-Phe-)
or ol pha. met hes o P s RaR P e ADa @m‘%@‘é‘%?rﬁ%ﬂ‘ﬁ"z ¢
formula (1) alhedl ai med in clai m 1 wherein Z45 represents natural ly or
unnatural ly oggu 1 r
2 ani no. 5. phe 91 Eé‘r}{‘g.nbogfcc?gc ﬁ(jrl\ﬁ;efﬁ%hiub LA Aib-Arg(NO2)-(a-Me-2,6-F
2- am no- 2- rretJ?hy:;L 5- phenyl pent anoi ¢ acid (a-Me-APPA). 13. The conpound

of formula ( d.in (el t he roup is
sel ected f ror%ﬁaiﬁy{’"%ﬁgﬁfjﬂfﬂzf }%ﬁggﬂw%e(f 'Hﬁ/f\fozll Bﬁ‘ﬁhenyl
groups 293014 4ikbe. AQQWQL{HCMQJM flintjmkau@lc)n ﬁ?o @h@dxfmézrmh@l aiml
wherein the heteroaryl group is selected frompyridyl, thienyl"

furyl, im daz@éiCe)- Vbélbzbhwﬁahiﬂ-?l'gi’lwﬁﬁt ~HOQEGit- AFfred- (ethp@bﬁﬂlQ) of fornul a

(1) as claine 1 Nt S ltu nl.s, sent, are
selected fro {c} &I&bnh&@@%ejrl 5Ph Sﬁh‘ Htei{r (“n‘n o, [ﬁ{e‘ . al koxy,
hal oal kyl or ml\aaj.mw (GrMILLD S F- 1@,) NI b@l@ommd@ IOIfL ‘GIFITEW a (1) as
claimed in claim1,

5A- Z1- 72- 73- AibPRIrEIQtuMe-26:-BrBbg Nle P CitysibA3it-tor BlegTi-Bhikher ei n * A
represents tNRcarpuRRin Mt i Bk 26 Rndr R-Abloi ANORI SR B %hégelor esent s

hydr ogen, i'fabl'e am'no "aci ected from pyrodfutanc
aci d (Pyr) RAQCRYV; ANéaE]Q( B-MeRB36-FePhe pNeciQd if-AdrCagtidadF {He);

> Coore, < o RIS M PAH R S H e REH T Rkch of 20,

Z3 & 712 nmay Ag. ﬁﬂ@lﬁ?(&'kﬁfu‘ﬁf‘?’ﬂ&) ﬁﬁ%({)ﬁ@ﬁ&%ﬂ@'ﬁmw’e p.enreReNts a
naturally or unnaturally occurring am no acids sel ect ed fromAIa(A)

a- am noi sobut(g£5@)- Hehid-I{IAHo)-Me-21-Rire)-hide-tifed m‘pﬁrbpdﬁe\/l@éiﬁb‘oifb@)l c acid

(ACGQ) ,, 1-am t.anec 5

- ami nog%ycl orﬁ}é]‘e ké? Er}_‘@l‘fcﬁéWf‘i\@é‘Cﬁbdc gé\cég‘ tf(gﬁw‘g“széﬁﬁlf The val

(V); each of MV -AiREE-Hux-MEBY,6HePEANE:-0I)-ditiA-enqatMmang-Fdependent | y
Aib-V-Aib-E1O-(a-Me-2,6-F-Phe)-Nle-HQ-Cit-Aib-Cit-(x-Me-2,6-F-Phe);
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A ib-V-(ACSC)-ELQT., -N e-11Q-Har - Ai b-K-(a-Me-Plie);

(ACSC) - V- (ACSO) -EIQ , M TQ Har - (aMe- Pro) - K- (a- Mc- Pho) ;

(AC5C.)-V-(AC5C. ) -El Q.- Nle- M Har - (aMe- Pro) - K-(cc- Me- Phe) ;

(AC5C) - V- Ai b-RI Q_M—I@Har-Al b- K- (ct-Me-Phe); 20(AC5C)-V -A
|bEIQ_NhK(ov Pho) A| bV(ACGC) EIQ_Mll(aI\/bPlje) A i

b- V- (AQ CFETQL- N H%\‘ % ,

i b- E1Q (w- Me- Zﬁﬂpﬁw bt 'Qr(r*&y'ﬂfﬁé’rl -Rhe el Ciﬂi“f‘ éaﬂfffxpé\/f'v -2,6-F-Phe);

: g x ﬁ' bbE:E? Q((?\tﬁ/@N{a%FmBIL% 2N M@z'(s g @ﬁé‘j rh@rn(g@ﬁ{em'ﬂ@) @m@za@ PHAR  25A
(AC3C) - V- Ai b- 18bM-(al-RE- EPI\@hféﬁ PM)é\llH@(kLarA -Al3- (Lal\«wa’lPBm

(AGO ) v -n AW éﬁrﬁﬁhé g R AR R A e,
i b- V- (ACHC) - EXRcl@y-Wbai BJHBQQ)MI:\MB ﬁﬁl@ El@ﬁo&*ﬁ@x%ﬂ?&@m zﬁ%

i b-V-(AC5C) - ElQ(ct Me-217-Plic) - - HQ Har - (uMe-.Pr o) - Ksa Me Phe) ;
Ai b- VT( AC5C) - TALES)- ¥ ad il QRapr el f{rlhé}thelrl@rw Aibbmb ((XaMW ‘el

(AC5C) - V- ( ACS s j.€):
(ACSQ) - V- (ACS @E}lé' Esﬂ? k%”ﬁ’lggﬁ{)} "W Hﬁdﬁ% A@ SRR JPtbd) 1(- (a- Me
. Phe); Aib-V-Aib-E [Q (cx- ML 2 ( I F’hc) Nle-HQ-Cit-Aib-Aib-{a-Me- JF -Phe);

(ACSO) - V- (ACSC) - BEQ (2 -Nl e- :ﬁllll - 4i b- K- (a- Me-Phe); A
i b- V- A i b- ELQ{&s®ks Z\Bf#Qrﬁﬁéy'&ﬂ(eF Pls) ﬁkateta&mwﬁ c-zIAPhc)

). sa 100V A KRR TR R P S B P A B ey

( AC3C) - V- Ai b- BERV-AiNEK-@i-BleF2EPBe)-NE-SH-{{1)A- Wilr- ememwwne) (A

C30) - V- Ai b- Vi.e- P Me- Ph
0o A b SR e e SR I A G i) T ™
Ai b- V- (AC5C) - gﬂ(@(ﬁ)a\&@\n?«r@%ék& I\H’M)«“T’NL)EJQLQM)J@( A%b-((@l\pf@z-gtlﬁ)’ha)l 0A

i b- V- (AC5C) - 1 F- Phe) - -(oc (a-Me- Phe)
Ai b- V- (AC5C) - Ele(OaVMBb ?lf@(ﬂ M’h@&vl’hﬂ)edeﬁﬁﬂ-lw\tblkﬂﬁ((& %i%b}“llﬁ)

(A0 -V (AR A Sl RPN AUk BT e

ie),; Aib- V Alb I Q- («x Mu, 2 6-F- Phci -Nie-HQ-Cit-Aib-Aib-(-Me-2,6-F-Phe);

(AC5C) - V- (ACSCA - F-Phe) - Ni e- Har - Ai b- K- (a- Me- Phe) ;
15( AC5C) - Cs () V A:b l IQ (cx Mc 2,6-F-Phe)-Nle-HQ-Cit-A-Aib- (cx 8-2,6-F-Phe);

- (AC5C) - El Q ( H M)
(AC50) - V- A | bﬁ%%%)zzf %etﬁjﬁg?‘%f %}5(’ J@%H%C%B% n)g% 5:iBle);
(AC50) - V- A mbvmb -E1Q-(a-Me-2F-Phe)-Nle-HQ-Cit- A-(x-Me-2,6-F-Phe )-(or- MeQT*‘wPhe);

i b-ER) - (a- Me- 2, 7-Plie)-Ne4lQ 1-1 - K- (a- Me-Phe) .
(ACH0, Vi b A4 /aA ee-GL Mo pa ok s Pl Ao fe R R H P R 2

20( AC5C) - V- ( ABRS) - E1Q (a- Me- 2, 6- F- Phe) - M HQ Har - AK- ( a- Me- Phe)

(ACSC) - VAACSQ) - . 131: @ (a- Me- 2, 6- F- Plle? M 11Q 11 ar - gal\/e Pr o) - oc-1V

IC-Plie); (ACsC)-V-Aib-EIQ-(ar-Me-2F-Phe)-Nle-HQ-Cit-A-(-Me-2,6-F-Phe)-(0x- Mc, F-
(ACSC)-V—(ACS@Q E1Q (a-Me-2,6-F-Plie)-WHQ I | ar- Al b- K- (a- Me-Phe); A
ib-V -A ib-ElQ(a-Me-2F-Phe)-N | e-HQ Ff ar-AK- (a- Me- 2F-Phe); A
i b- V- Al b- MQ- (¢AVB{B-Blite ) HN e@-Me- TP kg N 1 eHVR-CRr A (- a2 NeF -PRe) Ry g-2P 5 A
i b-V-Ai b EI% Me- 2F- Phe) - Nl e- HQ- | | ar - Ai b- K- (a- Me- 2F- Phe) ;

(AGBC) &? (ct-Me-2F-Phe)-N e-.11941ar - A1C- (a- Me- 2F- Phe); (A
C30) - V- A i b- EA@:VaniME12FuBRae 2N @H;&)l@d}lf@rc if-aNe=-11E-Q)6-Kphay-(Mem2EFPhe) ;
(AC50) - V- Alb- E1Q (a- Me- 2F- Phe) - N | e- HQ Bar - Ai b- K- (a- Me- 2F- Phe); Al

b-V - (A C5C) - B (a- Me- 217- Phe) - Nle- HQ | - | ar - ALC- (a- 1) 40- 2F- Phe) ;

30 b V- ( ACSGUEE (i (80 NBAL7T5 PIph )yl iGoldQ R e Y r o) oyteaare- 2
F-Phe); A ib-V-(ACSC) - 1Q(le e-2F-The)-N e-11

i b- K- (cx- Me- 2Behe); (A C50)-V-(A

b0 28 AE SR ek G BB Al ke | :-):-%%;@Fsb@%%?z.'f*zl-az%%he);

(AC50) - V- ( ACSE)Peh Q- (a- Me- 2E- Phe) TNl e- HQ- | i ar- Ai b- K- (1 x- Me- 21: - Phe) ;
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(AC5C) -V i b- El Qla- Me- 2F- Phe) - N | e-11Q Har-A i b-K;(ci-Me: 2F- Pbc) Al
b-V-A ib-E 1Q (u-Me-2, 6-F-Phe) - N e-111Q Har - A- K(13
iotin)-(444 7,-Th

Phe) - Nl e- HQ Har - AK. - (a- Me- 217- Phe); A

Phe) Nl e- HQ Har - (aNt e- Pr o) - K- (a- Me- 2F- Phe)

2,
e);
-2,6-F-
-2,6-F-
10A i b- V A »
(AC3C) - \- Al b- E1 J’ a(’%'i\qf ‘g@ﬁ;}e” m?“'%%k%f“ (& ‘\@é%ﬁﬁé)waﬁ@
(A C3C) - VAlbefJf 0) (a- Me- 2, 6- E-Phe) . - Ni e- HQ Har - (aMe- Pr o) 4K- (a- Me- 2F
L he) (a(l\A/ngg) \55‘\11'; RigHe: W&-ﬁﬁ@e)9.\1'1%-1{'(%%%@('1'1-&%’-{%%%?(a-Mc~2,ﬁwﬁr
Ai b- V- (ACsC) - EE’]:Q'(a -2, 6-F-Phe)- N e-11Q Har - AK- (a- Me- 2F- Phe); 15A
i b- V- (AC50) - I%Qagﬂ Me; 2, 6:F-Phe) SN o e an o
e- HQHar (aMe- RRATAY I A OR (qvg/h, yfr[f q;}ﬂ\gyll(%( Sit-Aib-(c-Me-2,6-F-Phe)-{o-Me-2,6-F-
i b- V- (AC5C) - Elﬁ)m)«(a |ve 2, 6 17-Phe)-N e-1i Q Har- Ai b- K- (4-x-W217-Plie)
. (C59- V- (AC5C) - E1 -M e-2, 6- 1F- Phe) - Nl e- 110. 4lar-A
1C (a- Me- 2. 17(@%}%\/@\!) @(QWWR@@-NESLE@MLM&N@M PHeg-(-Mtrd)y: 20
20( AC5C) - V- (AGGyR Q (-1 VI e- 2, 6- F- Phe) - Nl e- 11Q-| j ar - Ai b- K- 0. x- Me- 2F
-Phe); (A
esq- V- Ai b- El Q(4&:0VEV-2\i6-HE) RhaYle-BIF @t Ik -CAKA {ba-e-2 2FF-Phe) (-1 4
C50) - V- Ai b- ER)“(}a IVES 2, 6-F-Phe)-N e-HQ El ar- (aMe- Pro) - K- (a- Me- 2F- Ph, p
); (A B50) - vASHTe
b- E1Q (a- Me- 2A6l7 VA Ry M -Brebiy - Liae - Al«hté((xaANa @E?Rﬁﬁ)ﬁhg((& r@é@)ﬁ - A
b-El Q (a- Me- 2, 6-. F-Phe)-N e-11-(Abu (CN))
25A b- V- (ACBCIE80- (a- Me- 2, 6- 17- PheyN e- HQHar A K- (a Me- 2F- Phe)
FAP'hb) V-G ACB ClilEN X s e 2MB5-BLi 8). N B R Wl LR M RIS ndedir V- 2
i b- NT- (ACGC) ERhEL0, - Me- 2, 6- F- Phe) - Nl e- 11Q | | ar - Ai b- K- (a- Me- 2F- Phe) ;

A Do B ELR (G MR ERIE ML SRR G LR S L RS e

e-llQIIar (al!(b HPPle)- K- (a- IVE 2, 647- 1t he) ; 30

Al b- V- Ai b- El F- N -17-Phe):
(At Vo b BN *z??x?% 2 G o i e S Pt
(AC3C) - V- Ai h- EKr-figsMe- 2F- Phe) - Nl e- HQ- Har- Qti Vi e- Pro) - K- (a- Me- 2" 6-F- P

he
(A)C3c) V- Al b- £ibe) (b NBOA R ey =1Ne b NG G- AAMBIRO ) oNe 2F hE) Phe) A

Lo ) Loty BpdipeBuEnlndd S le G CA DM ) | A

hg) /(A\I b- V- (WQ)A VZAQ-EH>- [VB»-I\/BF?I -Phd}eYleNQ-€1tHQABAINOA)-(c1-Me-2F-Phe);
I b-K-(a- Me-2,

5( AC5C) - V- (AC%‘@)‘C Ei’c%‘ i BIQuin-He- B R ) N e HGoE ek DAR e D5 o Phodhe) -

(A Aib-V-Ajt Me-2 6 FPhoNle F10-Cit- O F-p
esC)-V—(ACse)-lE)ll O M 2 e S - AR B S T - 2, 647
=" Phe) Aib-V-Aib-ElO-(t-Me-2,6-F- le) Nle-HQ- clm.b -Arg(NO)- (u Me- 2f -Phe);

(T3 SRS el A A A

éﬁ( SAC5C) V- A (ACEQ-Van ibMerRfo-Phey MierHeid. ankaMa1b- Rt @NoKr (anerrdnly, F-
e

(Abcsq vbA| b f‘Eh&d -(ab-DE 2E-Nbp2Y pr)ehflq@l@i iafh mcu\?ow(xeMwBrﬁ H-Bhe Phe) :
Ai b- V- A El 6-17-
Phe): Aib- vy f\é"?'(gl(féiégéf\l ‘“QI{? @M%w)%t(“% fab ‘Mfliaphe)
Al

ANV (AC SC)-V-Alb EIQ-(or Mo 28 7l~ Phe) NieHQ-CIA-AGND, - («Me261-Phe);

) 16D V. ACBE IOy (HoNEOACY e E&‘LH@%WW&%MA@ GEhe) -
AC3C) - V- A. 11575 Fd ( N i o FLLO
EAcscg V- Ai h%l%l@%gmgéﬁ agﬁ g%]bgl)}hﬁ%arﬁm( ﬁ“ 26

Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe}-Nle-HQ-Cit-Aib-ArgtNOQy)- ((x Mc, 2 6 F Phc:)
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(A |

ese)-V-(ACSC. )-ElIQ (a- Me-2,6-F-Phe)-Ne-HQ I | ar- 6xN e-Pro) - K(a- Me- 2, 6
- F-Phe);

(AC5C) - V- (ACS0) - E1Q (a- Me- 2, 6 F-Phe)-1.41e-11Q flar-Al b-K. - (a- Me- 2, 6-
F- Phe) ;

E ﬁg?c) YV_A'Ab' I%Att@ﬁ%!ii%l}:(if)—(h!'rzd%~32%_wllf\!.l[?ﬁé)%Eﬁfiﬁﬁ'\%@ﬁﬂj"Fdw%&i,IL'FDe) :

i b- ER) - (a- Me- 2661 F- Phe) - Nl e- 11Q Har - (aMe- Pro) K (a-M>2, 6-F 30The);

AT LVL AL b B O e B ey VR by R E A O By 268

bVAleIQ(@h -217-Plie)- NarA i b- G ka- Me- 2F- Phe) ; (AC3C)VA
b-11Q (et-M -21 Phe Nl e- C,}Ilar A-Cit-(a-Me-2F-Phe);
(ACBC) \/5A| b- FéEb}\"(éllWeUMCvl\’tﬂ eybqinwwmuwm GirCrMe-aE e F- Phe) ;

b- V Cs5C h
N bV (A o) D A R b Sod s Ruin us Qi Uik ol [ PUe)
E 2( (1:5 ?;) VV( AC1580)¢)BLQ-aONB-E2PIa))- wammpm qu@%mglga;ﬁgte he)
A v A b A O A G g R b e iIAQfa*)rA'@a& S prae)
(A C5Q V- A b~ BHW A2l PRed o H £ BRI PGk 1d Rrd g Phe)

i b- El Q (fa- Me- AjlGVRARLE l@-éuﬂ:MJlEé-MlhlE] Hie-AQTHNC ity M- Qv 2ihgy)- 2F-Rhe )

A0 A BRIt R DAL e

, (AC3(:)- V g\(f}lglﬂ- lﬁaitgﬁu%iéz%ﬁ‘ﬂk@)r@lé\lm (HoCit)-Aib-Cit-(ct-Me-2F-Phe);

e- HQ Bar -
13 - ( AC5C) EAQ( ¥xAIDNHLP( 6 ME- %@)@Nhel 1R a1 H-A- Ot - (Me-R8-12FaePhe) ;

e B R T

e- HQ Hax - A- GA ¢ ()ar-Meb-BFo Rheys-2r pﬁ@@)!h«tuq moc u) -A- ( it-(-Me-2,6-F-Phe);
(ACSC) E1Q (a-Me-2, 6-F-Phe)-Ne-1-1 (aIV|e 2F- Phe) ;
(A C50) - V- AQ @c‘%&ﬂw A EH0-(@idg-2INT a1 Li@ﬁﬂtﬂ- Qrftlb(fall foe e pfdihe);
(ACSO) - V- ALL AR R AR AP TR IF NI L ety M- 2F
b- El ) - ( a- Me- 26 T34ih 0 (§{e~ M 2HaF-PAe AN le-1 (A NBE 2)- SibFE ;Pl(l&)\:le -2,6-F-Phe);

AIC3?:;/AIVbFAI %E(g\x(ggéﬁsﬁbpgﬁ NML}H%]Fa{hbf\NIk 1-18 (t[ lo&%?/& A ({.X.%Vlb 2% leh))

AC3( 1)ygV- A| . Ph
(AI = S/ %ACSC) @zi\ﬁa?@r%&h@f&?\l Nﬂl"?ﬁﬁ@{lgﬁﬂl%ﬁ%%m@tb@ﬁ B:¢x.Phe) ;

4e-2, 6- F- Phe)l’hb)

2)5A| b V- (ACSCAHJE\/% G%J&{xzﬁbp’&}eﬁhd\j}\]ﬁ ﬁé%i‘ﬁ'@'ﬁ) ﬁlat\)fbc(lxtMu%ﬁ IME) 2,6-F-Pli

(ﬁCSC) V- ( ACSGH-EA TREI 0L (aNE e 2F-IRR e NidNHO-(H3 O LATBA tHNCUL-XFaPIME- 2, 6- 17-
Phe
(ACBSC) V- ( ACHESEX &4 - RIQs(oplepiafhautEe- HE-{Hotr DA il - Me NP2 6- F- P

he) ; AC VA[H 2F-PI lo HO-HoCin-AibeAib- Mzrm
(G50 20 A b BT A BN IR T A T B

(ACBC) -V-A  Aib-V- Axb—I [Q (c-Me-2, (: “-Phe)-Nle- ll(} (HoCit)}-A-Aib-(u- ML 2[ Phu)

v o R ﬁ?li*ﬁé“kgﬁ“?fiﬁ%“ﬁw%@ HCAAR e RS e o)

A (A( 5C ) V-Aib-F IQ ((x -Me-2,6-F-Phe)-N wIlQ (HoCit)-A- mh (a-Me-2F-Phe);
i b- V- Al b- ER) - (a- -2, Phe)-N e Flar-Ai b-C tja-M-2, 6-F-Phe);

(ACSC) V- Al b-(EiQX EzAWEL@ G-Wle- %@)mw lciLl@@lm arAAz @rlﬂo( Mr=NieElz)i6- FT
(ACSC) 2 ai AP A GERRS M B NTEA O T MR A 202, 6- - P

e); A b- Aib-V-Aib-EIQ-(a-Me-2F-Phe)-Nle-HQ-{HoCit)-Aib-Aib-(-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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(AC3C)-V-Ai b-EIC)-(a- Me-2E-Phe)-N l e-11 Q Har - A- Al b- (a- Me-2, 6-17-Phe);
(AC3C) - V- Ai b- E1Q (a- Me- 2F- Phe) - Nl e- HQ El ar - Al b- Al b- (a- Me- 2, 6-17- Phe) ;
Al b- V- (AC5C) - Eli) - (a- Me- 2F- PheyNle- HQ Fl ar - A- Ai b- (a- Me- 2, 6-17-Phe); A
i b-V-(A(,O-E(Q (a-Me-2F-Phe) - Nl e- HQ Har- Ai b- Al b- (a- Me- 2, 6-17- Phe) ;

(AC5C) - V- (ACC0) - E1Q (a- Me- 2P- Phe) - Ni e- 19-11ar - Al A

b- (a- Me- 2, 6- F; y ey A A . FuPhe):
U)o A S CRN VAbF9 5 M PR R R A ¢ MG RO TR e
); Aib-VeAib-EIQ-(ct-Me-2,6-F-Phe)-Nle- HQ (t Iu(_lt) A Anb (¢1~M¢ 2 6- r Phe)
(AC5C) - V- Ai b- EI ( Y) a- MeT2F- Phe) - Nl e- Har - A- Al b-(a i he) ;
(A C50)-V-A BE c}-\ébat wecazw%i -PN'«)Héle "ﬂ'%ﬁt) Aib-Aib- (a- MG'ZH Ph)

i b- Al b-(a- Me- b heY-Nle- “m,,,_:m

-1 1100+ (2 Mo AR ARt MR kN Qo o pibgrcyte-2.6-F Fhe)

Ai h- V- Ai - E1QA G-V -AIBE lQ»RhM@NEéwﬂicWHQAG}MM)mt(wanli\@e mu& #FPbe) ;
(AC3C) - V-AleQ(aNE , 6- F- Phe) - N

e-1-1Q 1-1 ar - A% b- (a- Me- 2, 6- F- Phe) ;

153( A?C) - V- Al piHQ: A = 1NBr (&0 B Ee)-NN-B G I QoY TR A= (Al e Al dF fac)Ne- e 8+ F- Ph
e),; ‘

i b- V- (AC50) - ER¥®){ a- Me- 2, 6- P-Phe)-Ni e-fI Q I | ar- A- A b- (a- Me- 2, 6- F- Phe) ;
|Ab| (g \@(QCSF ELIE%Q&;(}Q:]ME(&ZMQEE 1NN SRt RSE- - M6 -F-Phe)-(a-Mo-

( AC5C) ML(AC&})»PEDC) (a- Me- 2, 6- F- Phe) - Nl e- HQ Har - A- Ai b- (a-. Me- 2, 6-F- P

QELQ =0 A.V}](Q}an) V- éﬂ%%@lﬁ 53 El,y,ﬁ)@ﬁ% H?f% (RS- Me-2,6-F-Phe)-(o-Me-

i b- ER) - (a- Me- 2-8h$: Phe) - Nl e- HQ Har - A- Ai b- (a- Me- 2, 6- F- Phe) ;

AC5C) - V- Ai b- F- Phe

oo e 2. 6 o Al%f‘bf‘%im%l)bl%“@H%lm"zﬁﬁpﬁé‘}W3“ Phe)(a-
| e- HQ Har - A—(]Zq-m‘-[ﬂm - F- Phe) - (a- Me- 2FPhe) ; 20AI b-V-A
|-I\/E2FPhe-NIeH%1IarAlb(al\/EZGF- Phag-aMeZF- he)

( AC3C) -1¥- Ai b-4Eibe) (% %Qﬁn-Mh@)&NPbc)iNIE@QH@U() F-ME2, 6 Bhye)-(cu- M¢
(A C30) - V- A E} } (a- Me- 2F-Phe)-Nle-HQ I | ar- Al

b-(a-Me-2,6-1 e) (a- Me252F- Phe); A
i b-V-( ACSC) Eill}‘(faxm/MQa(u MeR@)E-Rhe- I‘Hnle{Cb-lalﬁe(M)(/amwe M-8:5FE-Phe) (-Nle-
The); Ai b-V-

Q (a-Me-2P-P ﬁ@cﬁﬁ%e HQ Har - Ai b- (a- Me- 2, 6- F- Phe) - (a- Mezy- pbe) ;

30( ACSC) - V-(mjﬁl&b@@m {‘viawﬁFthTex)lmj\lNl@HdQHo( it)-A-(c-Me-2,6-F-Phe)-(ct-

| ar-. A -(a-Me-2, 6-F-Phe)-(0, - Me- 2F-Phe); ‘

( ACSC) 29- ( ACSEF2EheEa- Me- 21: - Phc) - NI e- HQ- B. ar - Ai b- (a- Me- 2, 6- F- Phe) - (
- Me-2F-P 1: i Phe)-(a-

|()<; o e E_%%ce% &%@m\ﬁlﬂ Bl :réi:)m&mhéﬁrlgﬁnphﬂ -Aib-(a-Me-2,6-F-Phe)-(

(AC5C) - V- Ai b-MEZF)IheB, - Me- 2F- Phe) NIe HQ El ar - Ai b- (a- Me- 2, 6- F- Phe) - (a

- Me21”- The} ,

TN (aeNE /g“l b\{\é_lb’[é.ué)(aﬁfu 2F BRI HOIREIOA L Mps G F-Phe)arMe-2.6-

.1The); A ib RABka- Me-2,6 F-Phe)-N b-(a-Me-2, 6-F-Phe)-(a-Me-217-

10Pi |

(Ac'g,q.e%é Al b- RS YCAIEIR (g Ne BEFBOR e HP@Ipf ws& (VRSP ER- Ry

Me2F- Phe) ; 2,6-F- l’lm

(AC30) - V-A|b El% Me- 2, 6-F-Phe)-N e H? Al b- (a- Me- ? ) ((
x- Me2F- Phe) - (&CAH)- V Aib- HQ -{(z-Me-2F-Phie)- N e-HQ- (Ho( lt) A- (oe Mu 2,6- P -Phe)- (cx

b- V- (AC5C) - Flf,(gg -2, 6- F- Pbe*N e- FI Q Bar - A- (a- Me- 2, 6- F- The) - (a Me-
2F-Pl ac); Aib: V-(A C)-ER)-(a-M-2, 6-F-Phe)-N e-HQHar Al b- (a- Me-2, 64
The) - (ot - NEZIAPEKé))V /KIA@BQ)(HWE(%@SC) ~NEFOGLoE-A NG M2, 830 - I }- (-

| e- HQ- a,,E/(I P% 6- F- Pbe) - (a- 20Me- 2Y- Phe) ;

(AC50) = -(A 3 Nl e- 2, 6- 1F- Pbe) - NQ Har - Ai b- (a- Me- 2" 6- F- Phe) - 01
- Me- 2F- Phe) ,A:léN ~SRCER) Vo Mk - E 6-F-Phe)-Nle-I- [Q ~(HoCit)-A-(a-Me-2,6-F-Phe)-(a-Me-
b-11Q6-4-|\/e26 £ Pf Phe) N e- HQ Har - A- (a- MD- 2, 6- 17- Pbe) - ( Wr- Me); 25(A
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217-Phe); A

b- V- Ai b- E. 10- (a- Me- 2F- Phe) - Nl e- HQ Fl ar - A- (a-'Me- 2, 6- F- Pbe) - (a-. Me- 2, 6-
FPhe) ; Al b-V-Ai b

.1() - (a- Me- 2F- Phe) - Nl e- 11Q Har - Ai b- (a- Me- 2, 6- F- . Phe)-(a-l\/e-2,6-1-_1-
30Pi | e); (AC3CO-V-A

i b- M (a- M- 2F, 6 R

(A (v- N 2E E’gf) I%RJZW s A fiy MRS NG -k AMYBs Sr rme FrdPRE) |
"heyN ej | Q HarkAFirhex- Me- 2, 6- F- Phe) - (a- Me2, 6- F- Phe); A

i b- V- (AC50) - El | —

D Y, G20 BLR AR Y G e Q0 (oMo 2,6

11, V-(AC5C) B2 G- Mam2F- Pbe) - Nl e- HQ- 1i ar - Al b- (a Me- 2 6 F- Phe) (a-Me
2, 6- F- Phe) ACSC% V-(ACSC) El Q (a- Me- 2F- Phe % HQ . 5

2.6-F- Ph%) (ACSC)-V-Aib-El1Q-(c-Me-2,6-F- Pht‘:) ~Nle-HQ-({HoC :t) Alh (cx Me-2 6-F- Phc) (rt.~
(ACSC) V-(ACS@)]EQQI(@]&YE 2F-Phe) - N e- HQItar Ai b- (a- Me- 2, 6- F- Phe) - (a-
10Me- 2, 6- F- Phe)

(AC5C) - V- Al b- b@aMAM BIR (- Pive) - RNl - @lMAL)(AaAmN@gB@FWﬁ}efjhﬂla Me-
2,6- F-Phe) 3

( AC5C) - VA b PAlsY AR S ME AP QU B IR A (AR (B MEBRET cc-
Me2, 6- F- Pl i e) (AC ;ln‘:})éwbnw 'Qu&ﬂ@‘?(d’hWN%vI@QEHBbﬁ))AMrgtNUZ) (o-Me-2F-Phe);
Qkar A- (a- Me- 2, 6- F- Phe) - ( a- 6-

Al b- V- Al b- ElQ('OQSCI\)bV‘Z\iB-[” .f@ﬁé\)’lc & é’hr-)@%)li%éuﬂfeﬂ)zf\@ -A(Pp) ey Me-2F-
(AC30O)-V-Ai b Z%)(cz Me-2 6-th

Phe)-Nl e-. ar-A-("dc- Me-2,6-F-Plie)-(a-Nte- 202, 6-F-Phe);

(AC30) - V- Ai b- E:UQV(AH%KB&GME—W)P}N ~BHaVH Bt loRith A (A NBO 2+{6 - e RF 1%% (a-

2.6, Po) . SRVBAY R el b ekt T BN g B o)

(ACSC) - V- ( ACS@he)131Q ( a- Me- 2, 6
Phe) - Ni e41Q Har Ma yle-2,6-E-P

(ACSO) -4 ( ACSQ)-CL@%{%‘J PRI R AR ) WS VAR VL S
)-(a- 30Me- 2, 4§Phe)

(A C5C) V- Al bS E Q (a- Me- 2, 6- F- Phe) 4Nl e- HQ- | hr - A- (a- Me- 2, 6- 1F- Phe) - (a-
Me2, 6- F- Phe) ; (ACsC)-V-Aib-I IQ ~(a-Me-2,6-F-Phe)-Nle-HQ-(HoClit)-Alb- Arg(N()z) {c-Me-2 T~
(AC5C) V- Al b- EE% (ct-Me-2,6-1?-.Phe)-N e-HQ Etar-Ai b-(a-M-2,6-17-Phe
)-(a- M2, 6-F- 3) Al b- V-A|b E1Q (a- Me-217-Phe)-Ne-HQ Ii.ar-A-Arg(N
02) - (a- Me- 2F- Rie YA B-E1CQrMA-2F-Phe)-Nie-HQ-(FoCit)-A-Arg(NOz)-(w-Me- 26I Phe):

i b-E1Q (a- Me-217?-Phe)-Ne-110Q-1iar-A b-A Me- 2F-
SCACICHE VL Al BIEYCH AN S e A IOV WA O OB (ML GE: Phe)
(A C3(1)-V-A phal3. 1Q (a- Me- 2F- Phe)- N | e- HQ Har - A

i b- Arg( NQ2) - (a- -2F-Phe); Ai b-V-(AC50) -ER) - (cx- Me- 2F- Pbe) - N

| e- HQ Har - A - B NCA]b-EE 1M 78 -Bhe)NIeALQ-(HOCit)-A-Arg(NOy)-(a-Me-2,6-F-

i b-V-(ACSC) - El, (a- Me- 2F-Phe)-N | e- HQ 41ar-A b-Arg(N
02)-(a-.Me-2F-Poe); (A CO-V-(ACsqg-El Q (et-Me-2F- Phe)-N

| e-11Q Bar - A- 69«(9.@}@2—)\4&(45}(1)/5& - PbEhe)-Nle-HO-(HoCil)-Aib-Arg(NO)-(a-Me-2,6-F-
10( AC5 V_(A];;IS% E1Q (a- Me- 2F-Phe)-Nie-HQ I lar-A i

b- . Ar g( ( 2F- Pile); (A C5C)-V-Aib-FlQ (-2z-Me- 2F-Pbe)-N

| e- HQ- Hat - A—Mrtﬂvm)l*rea(uw&k;bl?me)mk HO-(HoCit)-A-Arg(NOz)-(i-Me-2, 6-F-
(AC5C) - V- Ai b- E1Q- (ct - Me- 2F- Pbe) -

| e- HQ Har - AleﬂaB:g(Noz) (a- Me- 2F- Pbe) Al b-V-A

b-Elf) - (a- Me- i & WER e M AEVENS.§-
pab ek bOV]z/FI |2’é6 FMIILDbC)ﬁN @étm AIQQ‘HBQ(IM A%@NM})(

02) - (a- Me- 2F- Iﬁbé,) (A C3C) V- Al b- EIQ(a |ve 2, 6 17 Phe) - N

e- HQ T l.gr - A- ARG MR A (2 M1 240 2 ER8B1e)-Nie-HO-(HoCiy - A-Arg(NOy)-(at-Me-2,6-F-
Phe);
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ib-1:11Q (tx-1.Vle-2,6-17-Phe)-N e-HQ Har - Al b- Arg(NQ2) - (a- Me- 2F- Pbe) ;
Ai b-V-(ACSC)-ER) -(a-Me-2,6-F-Plic)-151i e-HQ Har-A-.A rg(N :
02)-(0.-Me-2F-Plie); 20. Ab- V- (.A CO)-ELQ (a- Me- 2, 6- F- Phe) - N

| e-HQ Bar - A i b- Arg( NQ2) - (a- Me- 2. F- Phe); ,

(AC5C) - V- (AC5C) - 1W ( a- Me- 2, 6- 17- Phe) - Nl e- H4- 1

r-A-Arg(NQ2) - ( y

(M - V- (ACSC) -1 %Fkﬁf/"&/é ‘Q@Mtﬁhﬁ"&"‘&ﬂ) NG ND RINO2)-(0-Me-2,6-
rg( N2) - (cx- Mg-Bhe); 25Phe); (AC5C)-V-A ib-E1Q (a- Me-2,6-F-Pbe)-N e-H A
rg(N2) - (oc- Me- 2F- Phe A

b- E1Q (a- Me- 2 Fﬁ"iWAFkhL g«r Q@%)Wiﬁaﬁ@my FeihekreCitfpfids2k-Fhe);

é" FbPXéf\ bsgégvg)ﬁ\? ey EFQ Fagke M- 2nd) 20 e M Au 1N A7) ofida vl 8r 2;

b- E1Q (a>Me- 2FPhe) - Nl e- HQ | | ar - Ai b- Ar g( NC2) - (a- Me- 2, 6- 1F- Pbe) ;
((32‘)0381 \I\//éAZ' g E\%%)(-? A.B’?-Aﬁ FoRae b E Rkl M AT I A - Cit-(a-Me-2F-
C30Q) - V- Al h- E1@hén- Me- 2F- PheyNi e- HQ nar- Ai h- Ar g( NQ2) - (a- Me- 2, 6- EPhe) ;

A i b-V-(AC50) - ER) - (a- Me- .

te- 140 Bar - A- iAF)g(E),Mm([éQp&xé\/[gZé -Phe)-Blse Q-(fe-2.6-F-Phe)- Aib-Cit-(ti-Me-2F-

b- V- (AC5C) - E1L@n(p- Me- 2F- Phe) Nl e- HQ Nar - Al r g( NQ2) - (a- Me- 2, 6- F- 5Phe)
(AC50) - V- (AC50) - E1Q (a- Me- 2F- Phe) - Nl e- HQ- Har - A—Arg(NOZ)-(q Me- 2, 6- FPh
e): (ACHT) - V- AACYENIEEIQ-(c-Me-2,6-F-Phe)-Nie-HQ-(0-Me-2,6-F-Phe)-A-Cit-(a-Me- 29

. Me- 2. F- PhekNipg -, HQ Har - Ai b- Ar g(NO2) - (a- Me- 2, 6- FPhe) ;

10(AC5C) V- Ai b- ElQ(ct-l\/e-Zl:-Phe)-Ni e-110. 11 ar7A- Arg(N2) - (a- Me-2, 6
-F-Phe); (AC5@)ib- WA &-EI)- ol - (et 6-WERHR FNRAEY - (M- e 2@ FHdthe A ib-Cit-(o-Me-2 F-

b- Ar gl NOZ)-(a-F/Pj 2,6-FPile); A

i b-V-Ai b-EQ(«];\ Me- 2, 6- P- Phe) - Nl e- HQ- Har - A- A r 002) - (ce- Me- 2, 6- F- Pbe) ;
A ACsC)-V- All: 1 IQ (o-Me-2,6-F Phc) -Nle-HO-(a-Me-2,6-F-Phe)-A-Cit-(a-Me-

i b-V-Ai b- EIQiot Me- 2, 6- F- Phe) - N e- 1-1(2-1Thr - Al b- Arg(NOZ) (oc-Ne-2,
6- F- Phe}3 F-Phe);

15( AC3C) - V- ) tir Mey 20, 81 B B0 Nrga A ¢ 5-CR% , 6-
1F- Phe); cgc(;'gﬁ\}-&g"ﬁ E"“%%"éﬁ‘?g?@ﬂ %ﬁ%lﬁg (e ln, AR CRI NS
rg( NQ2) - (a M PFP&¥): A i b- VKACSC) - MQ (a- Me- 2, 6-F-Phe)-N e-11Q 1-1
A-Arg(NR) - (a : ' H

N b (AT é’%v(f(\:ﬁ“lwgzgx QF’%:ZIP%IN,} NGOV 6K Phe)-A-Cit-(a-Me-2,6-F

i b- Arg( NO2) - (Bhdye- 2, 6- Fe) ;

b oy) P e U AT aty- e e @?£11&~(§£~MH%)6 w&mw% 6.
2,

F-Phe); (ACSChY- Al b Q (a- Me-2, 6-F-Phe)- N e- HQ Har - A- Ar g(NO2) - @ Me- 2

" Phe); (A C5¢)-V-A b-EL1Q al\/e2647 Phe) -N e-1-10Q Har - A

i b- Ar g( NOR2) - (A QDY -GitEE l@@@ﬁég -2F-Rhe)-WlearOx (¢ IEA O BaavA - it=(pHdy-24

| e-1 QOrO-A—é: by (a- Me- 2F-Phe); A b-V-A

i b- E1Q (a- Me- I‘£ "e)-441e-HQOrn-Ai b-C t - O Me- 2f - Phe) ;
(AC5C)-V-Aib-EIQ-{c-Me-2F-Phe)-Nle-H)-(a-Me-2,6-F-Phe)-Aib-Cit-(-Me-

25 2,6-F-Phe);
Aib-V-Ab-BEIQ-(a-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)-A-Cit-(x-Me-2,6-F-
Phe);
Aib-V-Aib-EIQ-(0t-Me-2,6-F-Phe)-Nle-HO-(c-Me-2,6-F-Phe)-Aib-Cit-(o-Me-2,6-
F-Phe); | | '

30 (AC5C)-V-Aib-EIQ-(ct-Me-2,6-F-Phe)-Nle-HO-(c-Me-2,6-F-Phe)-A-Cit-(er-Me-
2,6-F-Phe);
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(AC5C) - V-Ai b-.E1()-(ctivle-2F-Plie)44l e-HQ O n- A-Ci ka-. Me- 2F- Phe) ;
(A(25(2)-V-Ai b-E1Q (ativie-2F-Phe)-N e-HQdrn-A. b-Ct-(a-Me-2F- Phe);
Al b- V- Ai b- ER) - (a- Me- 2, 6- 1?- Phe) - N1e419- Orn-. A7G t - (a- Me- 2F- Phe) ;

Ai b- V- Ai b-E. N-(a-Me-2,6717,-The)-1\11e-11Q O n-Ai b: G

t-(a- Me- 2F- Phe);

hcsar v s B TREE ARl TSt BYTRSRE

i t-(a- Me- 2F- Pl ,8)F-Phe);

Ai b- V- Ai b43l (a- Me- 2F- Phe) - NIe4|%Orn A—Oté{ -F4' he); A|b V- A
i b-. E. 11Q ( a- MID¥/Phdy QNpavieRf Gha-TetH e ?aﬁ%e@,)@\_ Aib-fohde-2F
(ACSC) - V- A b- Epi()( a- Me- 2F- The) - Nl e- HQ Orn- A. - Ci t - (a- Me- 2, 6- F- Phe) ; 1
0(AC5C) - V- A i b- EIQ (a- Me- 2F- Phe) - Nl e- HQ.Or n- Alb- G t - (a- Me- 2, 6- F- Phe) ;
Ai b- V- Ai B- 131@@‘%&721@4& o8 -PhE)EN I i 1-Me-Tiot - Plae) Wb -2l (- Me=Thhe) |
Aib-V -Ai 131Q (a- Me-2, 6- Fb- CL1: - (a- Me- 2, 6- F-. Phe) ;

( AC5C) - V- Ai b- élb}(a Me- 2, 6- 17- PhO- Nl e- HQ Orn- A- Gi t - (a- Me- 2, 6- F- Phe) ;
(AC5C) - V- . A. | bAELD)-§-A MRE1Z)- @Amememmmm HQ-@: Nic Al 6F Bhit -4 axiMen ME2I- . P
he); 15A ib-V -A ib- ElQ(a -2F-Phe)-N e-F1Q O n- A- A

i b ( a- Ne- 2F- PHER:

I b- V- A i b- E1Q (aq, 2k By tos ﬁt{ﬂ@( 22y ib-Aib-(a-Me-

( AC5C) - V- Ai b- IE(Q\(%:?%VNJE‘:—' 2F-P e) NI e- F%chn A-%%b (aww?%r A\ he) ;
(AC5C) NHAi b- EXFyPlea- Me- 2F- Phe) - Nl e- HQ- Or n- Ai b- A11) - (cx- Me- 2F- Phe); A

2 8 S GRRET R RO g A

1) - (@a- Me- 2F- PTH
Eﬁ%g& n b %Q\%A@b?l&a S LN H SR i‘ﬁ‘?’ﬂ% 2aNE &L Phe)

i b- E1Q (a- Me- 2méy;F- 1110- NIe HQOrn A|b A|b (a |ve 21 -Phe) Ai h-V
-A ib-111Q (a- Me- 2F- Phe) - Hg ()@ 2, 6-

Ai b- V- Alf b- RI\I-(C'EéSquVZ’Ebl[Eﬂﬁ?O(-NW MQ%FW&“ (% M%ﬁ( a4 ]\}E*)’Z\ éﬂrﬁﬂ‘r@)
25(A C3$C) - V- A 4ichmiELQ (0, - Me- 2F- Phe) - N | e- HQ- Om A

-All) - (a- Me- 2, 6- F- Phe) ; (AC5C) - V- Al o

13- ER) - (a- | VI dAZFCPV/aip- N et o2 FrAR BN IR (0N 2. 8- T PIR) Pri Y ib-ficloy
-Aib-EIQ (a- %ﬁxe’% 6- F- Phe) - Nl e- HQ Orn- A- Ai Not - Me- 2, 6-F-Plie); A
i-A b-E1Q (c. E6171The) NIeHQOrnAlelb(al\/E26E-Phe)
(ACSC) -V -A  Aib-V-Aib-E1Q-{a-Me-2F-Phe)-Nle-HQ-(0-Me-2,6-F-Phe)-A-Aib-(o-Me-2,6-I
ib-EIQ§a-Me-% 6- F- Phe) - Nl e- HQ- Or n- A- Ai b- (a- Me- 2, 6- F- Phe) ;

30( ACSCHY BEE1Q (a- Mte-2, 6- F-Phe). - N e- HQ Omai  b- A

i b-(a- Me-2, 6- E\E’»We)\ab H@E Mbﬁmhrﬁ,?y%éaeﬂw&hza:trlﬁrcmm Aib-(ct-Me-2,6-F

| e- HQ O n- A-(a he) 4a- Me- 2FPhe) ;

V- Ai b- E1Q (a- I’WJ@%ZF PhON It QOn -Aib- (a I\/E 2 6The) - (oc- Me- 2F-

C50) - V- A b- E18 PO IR PG HO G 25 AN S ve

-217- The); F-Phe);

e o o A VTG RIER R o gl

i b- E1Q (a- Me- 266[—-?}:Bhe) N | e-HQ Orn- A i b-(a- M- 2, 6-F-Pbe) - (a- Me- 2F-

1252}(3)0{ n- (ﬁ ( Q} l@l%(}x g'};% gwd a‘%%&gﬁféﬁ?eé? Rflplg 6-F-Phe)-A-Aib-(ci-Meg-2,6-

(AC5C) - V-Albpl:_pi].‘%(a Me- 2, 6- F-Pbe)-N e-HQ O n-A b-(a-Me-2,6-F-Plie)- (
a- Nl e2F- Pbe) 15A bV—Alb EIQ(aI\/EZF Phe) - Ne- 2, 6 e); -ADb-V-.

b- E1Q (a- | V| eAgFVphévy]NQg(a ~-Me-2,6-F-Phe)-Nle-HOQ-(¢-Me-2,6-F-Phe) Alb Alb -(x-Me-2 6

i QO n gig)g}ZGl? Pbc) - (a- Me- 2, 6- 1FThe) ;

(AC50) - -A| b 'O - (a- Me- 2F- Phe) - Nl e- HQ- Orn- A- (a- Me- 2, 6-F-Phe) - (a-N e
- 6- 201 F- Ph @C:(OACRDFNRAciMe-EBCP- () Mifle 21Q-(c-Me-2,6-F-Phe)-A-Aib-(a-Me-
"be) - N e-Fl Q%r}@fml% (a- Me-2, 6-F-Pbe)-(ot-Me2,6-F-Phe); A Db-V-A
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2,6 -F-Pb e); (AC50)-V-Aib-E1Q (a-Me-2, 6-F-P110-N e-11Q Orn- A- (a- Me
2, 6- E- Phe) ; (AC5C) - V-A b-EL. 1Q (a- Me- 2, 6-F-Phe) -NL e- 11Q O n- A
i b- (a- Me- 2, 6- F- Phe) - (a- Me- 302, 6- 17- The) ;

Ai b- V- Ai b- E1Q (a- Me- 2F- Pl i e)-Nle-HQOrn-A—Arg(NOZ)-(a- Me- 2F- Phe); . A
i - A b-ElQ(tx Me- 2F-Phe)-N e-FIQ Orn-A i b-A rg(N 02) - (oc- Me-

b 110 (a- Mo, - AEFCTE RPI 9gMerh S R PIA YIRS M P TTPE Al-fcMe-
(AC5C) - V- Ai b- ELQF(arNe- 2F- Phe) - Nl e- FI Q Orn- A. i b- A

;g(ﬁga) oﬁﬁ X'_s A%g({@ 14@,()3 M&Yﬁﬁg)}wﬁmﬁ(&@m 2,6-F- I§h¢,) A- (WPV]L 2,6-F-Phe)-

i b- ElQ(aI\/bé E-quhqge Nl e- HQ- O n- Ai b- Arg(NQ2) - (a- Me- 21F-Phe); 5
(ACSC) - V- Ai b- ETO ( , 6- F- Phe) - Nl e- FI Q@ Or n- A- Ar g( NO2) 4a- Me- 21: - Phe
); (ACSCH- V- Al!b}bél_VIEOb HQ (a Me-2F-Phe)-Nle-HQ-(x~-Me-2,6-F-Phe)-Aib-(o-Me-2,6-F
-(a-NE-2,64-P9?-NI “RHIR n- Al b- Arg(Nb2) - (a- Me-2F-  Plle); A|b V- A

i b-ER) - (a- Me ﬁ‘"’b ‘& > Orn- A-Arg(, 102) - (a- Me. 2, 6- 12- . P110; lu Al
ﬁ ;/-Al b- E1( 7) -(aa R v24ARB-Fiheys Me e Qndlh: mgmmb)cmw@zz 10-F-P
e

(A@Cl)-v-mbfmﬁ)(r(éiwé -P)Phe) - Nl e- 1- lQOmA-Arg(NCJZ) (a- Me- 2, 6- F-Ph
€); (ACGQ)- A t Q? ll%;)( %PI]L )(m%?ﬁn[ 'lAhe) Aib- (a Me-2,6-F-

i b- Ar g( NC2) - (a( 2 S

i b-R1Q ¢a- Me- 2111.6)—@,9Whgymw)e HQOrn A—Arg(NO) (a- Me-2,6-F-Phe); A
ib-V -Aib-El g 17-Phe)- 1\ 11e- 110 O'n-A i h- A

r g( NO2) - ( a- IVE% B |ésﬁp] l(é«ja MG A TR HOA «-Me-2,6-F-Fhe)-A-(4-Me-2,6-F-

i b-El Q (0, -M e-HQ O n-A-Arg(N®R2) - (a- Me-2,6-F Phe); (A
Csc:)-v-(Al b- E]’éﬁgf%g@)@“"\: Phe)-NL e-1119-Orn -A

i b- Ar g( NO2) - ( axiMBLRjIBELT Ao -Rie),b-F-Phe)-Nle-BQ- (m——Mui’A()] —Phe)-Aib-(0-Me-2,6-F-

I b-E1Q (a-Me-217-Phe)-Ne-HQ Ct-A-Cit-(a-Me-2F-Plie); 20A ib-V-A

i b- MQ (a- Me- 21 eh@h@&*%ﬁrfe‘“ﬂ $11Q 001- Ai b-Ci t - (a- Me-2. 17-1) 116); (A
?i%% 7;/ %' bAﬂ(),QcE%c Bl gE“@Qﬁ)M%‘%ﬁFN&X%@ET@QﬁM@ -2,6-F-Phe)-A-(c-Me-2,6-F-

i b-E1()- (a- I\/e-PBt,»)G(UFM@Wé}I-lND,e TIQClt A-Cit-(a-Me-212-113e); A b-V-A
I2§(EC5D8(?/ e Re v b G N % e Mo RuSHateME S0 Rib-(u-me2.6-

i b- E1Q (a- . Mey2niR)- T\Rbg)pl\g -HQ Cit-A-Cit-(a-Me-2F-.Phe);

(AC5C) - V- . Al b- EI “F-Phe)-N e-HQ Ci t-Ai b-Cit-(a- Me- 2F- Phe) ;
A ib-V-Al b- I\/QA(lla Llﬁmwﬂfef’m@1f@ (aMe-3,6-F I AN ceME2h g he)a

i b- E1Q h L,e<HQ Cit-A ib-Cit-(a-Me-2,6-.E- Phe);
(AC&SC)-@AM E@f Rk . Phe)-N | e-HQ G t-A-Gi t - (aLMe- 2, 6- 12- Phe) ;
30( AC5C) - V- Al bﬂlEVQ\(lﬂ"]K@(‘OZE}LEmeD’hd)HM¢ -(@-Mef,6-F-Phe)-Aib-{-Me-2,6-F-

i b- CA10- 1Vl e- 2, 6- F- Phe); Al b-V-A b-E1Q (a- Me- 2, 6- 17- 1The) - N1

e-HQ Gi t a- Ot}@ﬁ(wl\éb@%}“ﬁh%e) Aib-V -A i

-
2,
e ) SRR PO eI Qe L 3 Ry g one).
(ACC) - V - A Pie)ERIEAMePReX - F- Phe) Nle-tlQCit-Ab-C
it-(ct-
Al b(V- A”b- Eld”(‘aﬁ‘ip?/g‘) Bl o2 BtbpIa e Ar e 3§ At B Bdg-Mup K. A
b- 13, 10- ( a- Mepidle RARD - 21&) Q Ci tal b- Ai b- (a- Me- 2F- Phe)
(AC5g- V- Ai b- EIQ (ar Me- 2F- Phe) - N | e- 11Q Gi t - A- Ai b- ( cx- Me- 2F- Phe) ;
(AC5C) - V- Ai b- Ellﬂ/aﬁlbﬁ-m}?@%)awﬁﬂiéhNNHTQF(HFPH@?ii b Phe)sh-(o-Me-2,6-F-
blSlQ(aNElzlES )(lkﬁHQC't A-Ail)-(kx-Me-2E-Phe); Ai b-V-A
b-LI O (c, x- Mo 764 & NOCit-Ai b-A b-(cx-M-217.-Phe): (A
"C5C) - V- Al b- El)@b(.‘anfl\{BwIHQ@(uE‘r/fEm) hoe)»HIE}J@) (be=Me-A6-IDPBX=AMB=( & FvIPN, 66 -,
10( A C5C) V - Al b-E a- Me- 2, 647- Phe) - Ni h- (a- Me- 2E- Phe) ;
Pt (7 3
1e)-{ct- M¢ ,6-F-Phe);
(AC;C)-V-Aib-EIQ-{a-Me-2 6-F-Phe)-Nle-HQ-(a-Me-2,6-17-Phe)-A-(a-Me-2,6-F-

Phe)-(o-Me-2,6-F-Phe);
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Al b-V-A h-.11.()-(a-Me72F-Phe)-Nie-HQ C it-A -A,
1)-(a-Me-2,6-F-Phe); Aih-V-Aih-El Q (a<M-2F-Phe)-Nt-A b-A
b- (x-1vl e-2, 6-F-Phe);

(AC5C) - V- Ai b- E1Q (a- Me-2F-Phe)-Ne-11Q Ciil) - (a Mc- 2, 6- F-. Phe) ;
C50)-V-A i h-E1Q (a- Me-2. 17-Phe)-Ni b-Ai b-(a-Me-2,617-Phe); 15A

i h-V- A h El

b o N o e R R e R o g o By Hie
t-Aib-A b (x M}h@ (€& IEth,ej)phéyA esC) V-A b- E1Q (a- Me- 2, 64- Phe) -
e-HQ G 1)-(a-Me-2, 6- F- Phe) é O-V-Ai b-E1Q I\/|926FPhe)-NI
e- HQ Cb- Alb- (aAWbV-mlz%QiQ l\lﬁ% y~r—'hs4rm9m (%Eétblél&m ~rgfEO2)-{0-Me-
-Phe)-Ne-1-1 A- (a- Me- 2, 6- F- Phe) - (a- Me- 2F- Phe) ; 20Ai b-V-A i

b- E1Q (a- Me- 21 '-Phg Nie4dlQ Cit-Ai b-(a-M-2,6-F-Phe.)-(a-M-2F-
Phe) ; (A@SC) vm ‘i’%a\rilELll()){«(xafl'%P PhT-Fe)Q-RiMe-HOL-ic)-Aib-Arg(NO,)-(0-Me-
- A (tx, - e he) (rx- Me- 2FPhe) ;

(AC5C) - V-A|b &‘ Nl e- 217- Phe) - Ni e-. 110- Gi t - Ae- 2, 6- F- Phe) - (a- Me- 212-
25 A ib-V -A b(AIElQ VA MER D), Gr e PAFE) e NNl e mz((a=w¢e22>, B&’E@)Pﬁﬂe\)rg@w;’wﬁx -2F-
Pile); Al h-V _-A_ _b-E1Q (cx-M-2,6-F-Phe)-N e-HQ G

i h- (a- Me- 2, 6- P“‘P‘I%E)“leh N e- 2FPhe) ;

30( AC5C) - V- A NE: y g %
The) ol Wb Zgnﬁé@;ﬂ}m&/ﬁ 18- g rlt% \%[i‘/t}gﬂ,z N'laﬁl:'\ig)fkg}l@,-b ﬁ%MQrb%m%gl&)

b- EIQ((IQ Me- zmphé’}wm PI ae); 5A ib- EI C) - (a- Me- 2F- Pho) Ne-HQCit-A

I1|) A oNE(zza B GARM W?(*Wzﬁéwﬂﬁ {-@@_@?}%{E@‘}lgﬁgif}rg@g}%%, 6-
17- 13be) ; Me-2F@REBC) - V- A i b- E1() - (a MB- 2F- Phe)-N le-. 11Q C it-A i
b A b Evo- Al ik Mwmp@ SUCH Gy Me 260k PRl A - ARSI -

i h-V-Alb- ElQ(]\(f,ml\p;,g)- F- Phe) - N e- HQ-CIt A|b (a-V16-2, 6- F-Pbe) - (rx
-Me-2,6- F-Pho); 1. ACSC&)V-A|b E1Q

Phe) - N) €3 11. QI@FﬁC)AY(/Hb% ziwaJthEr)"h@aleélQﬁxmqi piielhe)-A-Arg(NO,)-(o-
(AC5C) - V- Ai b- 3316 (M- 2, 6- F- The) - Nl e- 11Q G t- Ai b- (- Me- 2, 6 F- Phe) - (
a- M2, 6- F- Phe) A|bV A | i b- HQ (a- Me-2F-Phe)-N le-HQ Cit-A -A

rg( NOR) - (a- I\/E{ngtgl-ve’):hmo;{a Me-2,6-F-Phe)-Nle-HQ-(a-Me-2,6-F-Phe)- Aib Arg(NO2)-
V-. Al b- 131QQ EF Phe)-N e-HQ G t - Ai b- Ar g( NOO- (0. - Me- 2F- Phe) ;
(AC5C) - V- A b- Waﬂe% -217-Plie)-N 1 e.-HQ G

t-A-Arg(NQ2) - mhﬁaaﬁﬂlgﬁm -2E-Phe)-Nle-HQ-(0-Me-2,6-F-Phe)-A-Arg(NOy)-(o-Me-
| b-HQ Ca.-M (3-2l e t-A b-Arg(N®2)-(a-Me-2F-.Phe); Aib-V-A

b- E1Q (! Me- 22e§11*fb@he) Ne-HQ Cit-A A rg(N®)-(a-Me-2.1?-.Phe);
Aib-V-Aib-EIQ-(ci-Me-2F-Phe)-Nle-HQ-(ar-Me-2,6-F-Phe)-Aib- Arg{NOs)-(o-Me-

2,6-F-he);
(ACC)-V-Aib-E1Q-(-Me-2F-Phe)-Nlc-HQ-~(0-Me-2,6-F-Phe)-A-Arg(NOg - (-
Me-2,6-F-Phe);

25 (ACs0)-V-Aib-EIO-(cr-Me-2F-Phe)-Nle-HQ-(c-Me-2,6-F-Phe)-Aib-Arg(NOg)-(ct-
Me-2,.6-F-Fhe); .
Aib-V-Aib-EIQ-(c-Me-2,6-F-Phe)-Nle-HQ-(e-Me-2,6-F-Phe)- A-Arg(NO o~
Me-2,6-F-Phe);
Aib-V-Ajb-EIQ-(0-Me-2,6-F-Phe)-Nle-HQ-(0-Me-2,6-F-Phe)-Aib-Arg(NO2)-(ot-

30 Me-2,6-F-Phe);

(ACsC)-V-Aib-BIQ-(ct-Me-2,6-F-Phe)-Nle-HQ-(a-Me-2 6-F-Phe)-A-Arg(NO (o
Me-2,6-F-Phe);
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Ai  b-V-Ai b- Arg(NQ2) - (a- Me- 2F- Phe) ; 25(AC5C). -V-A

i b-E1Q (a-Me-2,6-.F-Phe)-N 1 e-1.1Q Ct-A-Arg(NQR2) - (a- Me-217- Phe) ;
(AC5(2)-V-A

b-E. 1Q (a-1Vie-2,6-F-.Phe)-Ne-HQ C t-Ai b- Arg( NQ2) - (( x- Me-2F-Phe); A
ib-V -Aib-ER-(a-Me-2F-Ph e)-N16-11Q C it-A - Arg(N

a1 21 17 PG QAR i B G PROREBHG M2 S il a0
(ACSC) - V- Al b- lﬁlxwm-ﬂ The; 2F- Phe) -N

I Ct-A-A 6-17-Pli 30( ACSC) -

B ELG (a- No. 2 PhEVid et ) PR B O . o)

Sphe): g ' bV S S A e Mg g vi €2, 6. -F
b- Ar g( NCR) - (a{MesQ); ﬁ-mmm@x Me-2F- Pm) Nle-HQ-Aib-A-Cit-(a-Me-2F-Phe);

(ARG V- Al b PRae N PAC I BRE TN B A A E e Mo ey 71

b- Ar g( NO2) - (0,4 \éLmeLg{)@a MREd§ I’hbmlb HO- mb A (_ﬂ ((x_Mu 2F-Phe);

5Aib-V-Aib-EQ@I\/b-2F e)-N e- Me- 2E Ile)
Ai b- V- Ai b- Ele\(la-VMéLszPhﬁeMM @¥ HmDWG:fEZlemmbiﬁj -2 1RM:D 2F- Phe) ;

(AG)- XZ/’: o W e BT i 2 R B A MR 5E. ey

(AC -;L) V-Aib-EI)-(0-Me-2,6-F-Phe)-Nle-11Q- Aib-Aib-Cit-(c-Me-~ 21 -Phe);
Alb V-Alb ElQ(a -2,6-1F- Phe]) N e-t19- ﬂ400t2 A-Ct- (]al\/E214 Phe)
ATb-V-Aib-EIQ-(0-Me-2F-Phe)-Nle-HO-Alb-A-Cit-{cr-Me-2,6-F-Phe);

%g)A' b- V- A b- ERYs. W XnMere 2o 26 de P05 Ni@rith RIARK - (o - M- Do Pl u- Me- 2F- P
|(: ﬁgsc:) V- Ai b- EAQU) av M2 10 dr-NR - 206 Phdyh ke F@RAGH-2OCi { g -Me- Dbt~ Pray;Me- 21: 7-
(ACSC. ) : V- Al biABLOr (- VEL (e Me- BB N g-HiOA At (=M B.58 19a- Me- 2F
b, A 1 AR ST RO AR SN oy

Ai b- V- Ai b- E1QA{taYMeib2: 107PMie) 2, INF é’hb&}l(cl-ld@m))%h:ﬂ@ut M@é’qﬂvﬁd’BQET Phe) ;

L S(ACO) - V- A b F 4% M i e b A3 XA Rt Mo 6085, 2 ©-

Phe) ;

(ACSC) - V- Ai b- ElOyuy- Mﬂs EI(E Fed-2 Nmﬁiﬁklfﬁ&lgmﬂ\ﬂr - Al i M@z Ma=ghe®- F- Th
e) A|bV—Ab7EQ 22, 6- F- Phe -0C|t? A-C
it-(a-Me-2,6- mlPHei)!b !:,IQ -(ct- M¢v2l -Phe)- Nle HQ-Aib-A- |b (o-Me-2F-The);

ﬁle? v QU&E)Q %VEA.&%Q': Gl gﬁpﬁgg%%%%l@? e zf'ﬁﬁm)/'\b\”_s 2,6-17-P

it-(x-M-2, G-Ekd?hf})\/ Alb E IQ (cx McﬂI Phe) Nle HQ ~Aib-A- /‘nh (cx ML 2F-Phe);
20( AC5C) - V-Alb- o ct HQ.0 Aib-Cit-(a-Me-2
, 6-F- Phe) 5( - Aib- }"IQ (rx ML 2F Phc) Nh: llQ ib- A:b Alh (u Mc 2F-Phe);

ﬁﬁﬁi&ﬁﬁ- EH R L g RO A A b 3 P
. (AC5(2) - V- A’\lbeEﬂJQ}(l@-(MEMQE m)le)NHkB lw@:bmwmmpm 2F- Phe) ;

25( ACS? V-A 8’\( -—,(‘)) V(Rlb FIG- ((}MBP?F)F Ijhc%’!l\ﬁc h(:)%\J]lbO/gA]? A||\9 '?Ail' ll)’hfg a- Me- 217

-Plie)

Ai b- V' Ai b- El]‘(@t(ﬁ@'j 'Wi\?-b ﬁ S(B2hR).2, NIQ?HE‘QI\J@&ZH - bAoAk B4 8- Mﬂﬁﬁ’mf’he)
Ai b- V- Ai b- E11Q (a- Me- 2, 6- -Phe)-Nel Q (HoCit)-Ai b-Ai b-(a- M- 2F- Phe
Aib-V-Aib-E IQ (l’JL Me-2F-Phe)-Nle-HQ-Aib-A-Atb-(0-Me-2,6-F-Phe);

)
(ACSC) - V- Al b- B9 (81 Mo 2w S b Fgds N eSnbA i b 900 Andh B-Pprdye- 2F- Phe)
(Aesg- V- Al b- EA@«;@ NEAR»@I{} Mm—:m PheliRHOHICAIH- A ib-(Al Ve O MERRF- Pl i €) ;

30A i b-V-A a- Me-2F-Phe)-N le-HQ CtioCit)-A-A
b- (a- N@OZ 64- (F’LIC‘-;% ~Aib-EI()- (OL -Me=2F-Phe)-Nie-HQ-Aib-Aib-Alb-(x-Me-2,6-F-Phe);

AV b= V- Al b M (g NEAZE R 2 86k By 1RG22 (Y- 25 M), 6+ F- Phe)

Aib-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Aib-Aib-Aib-(oi-Me-2,6-F~-Phe);
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(AC5C) - V- Ai b- E1Q (- Me- 2, 6- F- Phe) - Nl e- HQ MoCi t . ) - Ai b- (a-"Me- 2, 6- 17- Phe
)-(aMe- 2F-Fhe): A i b-V-Ai

b- RLQ (a- Me- 2F- Phe) - Nl e- 11Q (HoGi t ) - A- (r x- Me- 2, 6- . F- Phe) - (a- Me- 2, 6-
F-Phe); 25A ib-V-Alb-ER)-0. x- Me- 2F-Phe)-N | e- HQ 0-10C i t) - A

i b- ((x- Me- 2, 6- F- Phe) (a- Me- 2, 6-F-Phe);

(ACSC) - V- Al b- “
(A A b AR BRI ke e 25
(AC50) - V- A b- ERY,char-Nar ﬁf Jlﬁx)dw\b b=ty -NROGHL it (8p Mab Lo Bt &2, Blrepied a-
OMe- 2, 6FPh§§05g| z %h@ 50 Phe-ﬁ. e%&o
It)-A-(Ct Me- ATV (A pﬁé()) ((xa\zlwgﬁ I’Gj\ﬂF Iahiél)) Albwﬁa (rw M026] -Phe)-(c-Me-2F

b- V- Alb- E1Q (Y- 2, 6- F- Phe) - Nl e- HQ (Fl 0Gi t) - AD) - (@- Me- 2, 6- FHP4e) - (a-
Me2, 6- F- Pbe) ; |

(ACSC) - 57- Al bABLD ASh Bl (Ve V16 2F- RN eNH@- T Qi 0 Blct-), 6-K- Rl MM T6- F- Ph
e)-(a, Me-2, 6|F Phe) ;

5( AC5C) - V-A|b el 2- (a- Me- 2, 6- F- Phe) - Nl e- HQ- ( 1- 1000- Ai b- (a- Nl e- 2, 6-1- 7
- Phe) - (a- Me- A BeRFVPARMEIO-(o-Me-2F-Phe)-Nle-HQ-Aib-A-(0-Me-2,6-F- Pm {2-Me-2F-

Ai b- V- . Ai b- Ellg ga Me- 2F- Phe) - Nle- 11Q (110G e- A- Ar g( NC2) - ( a- Me- 2F- . Phe
); A ib- V-A'D¥13. 0-(a- Me-2F-. Phe)-N | e- HQ G ocr g( NO2) - ( a- Me- 2F- Phe);

(A CO-Vib- = INOKH b M- A, A9L N I
e L A A BT A E R e
2E- Ph i

I\/?AlEIbOEg.%- ?/E fﬁh’be\/ ﬁ]bp??(% (c'?)"l\}?u 5‘9[ 91\512 Iﬁ) IQ}C‘. Lo E‘}l &% iNFhe ({1 )’I Al b-
e-2,6-F- Phe) -ieg- HQ(lloCle A|b Arg(NOZ) (et Nle- 2FP|Ie)

3(5(“;&9;(% Vl_vélﬁglp%}a\' IQ (A@@t” G\y P})g:} ]\?lu ]]Q SAibs A(b ~(ct-dlg- ?)6 I th.,) -(o-Me-2F-

i b-E1Q (rt- M—:lmg)6 E-Phe) Nl e-FI Q (HoCit)-Al b-Arg(N()2)-(a-Me-21; -

The Aib-V-A

i b- )El@(a MEALEC PH &) ib N1 @=(rtiche (Ao Eilhy - Wle Ap Q@ (ANERY-(of- MleMet-P-Fde me-ME4 10) ;
20i b- E1Q ( a- @ %ﬁ F-Plle)-Nle-HQ (110Cit)-Ai b-Arg(NX2)-(a- Me-2, 64: -
e); (A C50C)-V-A HQ (a- Me- 2F- Phe) - Nl e- 1. 40: (FoC

it)- A Arg( NOZ)CEOEVMabAT Q- (e, 6-F REE) IAH Q- Aib-Aib-(w-Me-2,6-F-Phe)-(o-Me-

- Al b-E1Q (a- ﬁ A7-11110-Ne-11QcfloGt)- A 25The); Phe): A

i b- V- Ai b- EQ (‘A-'MEP2, 6- 17- Phe) - Nl e- HQ (1. 10Gi t) - A. - Ar g( NOR) 44- Me- 2, 6- F
Phe); A ib- V/ﬁb»f‘abz'\ﬁﬂﬂ(f d-ME2F-Phe)-Nle-HQ-Aib-A- (m -Me-2,6-F-Phe)-(c-Me-2,6-F-

"6- F- Phe) - Nle- HQ(IfoClt) Ai b- Arg(NO2) - (a- Me-2, 6-1; - Phe); 30(A

C5C) - Veh11) - EREY (a- Me- 2, 641- Phe) -N e-11Q (I | oe

i t)- A Arg( N, @/@AMVP]@L@M 21Pl‘-'iuﬁ)r~41c, I‘f\(]é%g)\lb o AR (e M- %eﬁrﬁ

he) - Nl e-11Q 0- 10( 110- Ai Phe) Al b- V-

b-131Q (a- Me¥B®; Phe) - Nl e- 11Q(a I\/E 2, 6-17-Phe) - A-C i ka- Me- 21T Phe); A
IthVE A('rg Eé@;@ c“{%%\]f OGN SArhS: (@ 846 95 FRED 5.8 phe)-(a-Me-2,6-
(AC5C) - Vai b- EXQef;ci - Me- 217- PheyN e- HQ (a- Me- 2, 6;

el o A E e R TS IO By i 2.6 Bhe Mbne)

10Al b- 2,6-F-Phe);
V- Ai b- El Q (a- Me- 2, 6- F- Phe) - Nl e- H(E( - Me- 2, 6- P- Phe) - A- G t-(aI\/EZF- Ph

e.); Aib-V-Aib-EIQ-(ax-Me-2,6-F-Phe)-Nle-H(Q-Aib-A-(a-Me-2,6-F-Phe)-(a-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),
(AC3C)-V-Aib-EIQ-(a-Me-2,6-F-Phe)-Nle-HQ-Aib-A-(a-Me-2,6-F-Phe)-(c-Me-
2,6-F-Phe)
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Ai b-V-A

i b-E1Q (a- Me-2, 6-F-Phe)-Ne-11Q (a- Me- 2, 6- F- Phe) - A|b Ct-(a- Me- 2FPhe)
(AC5C) - V- Ai b- MQ (ce- Me- 2, 6- E-Phe)-Nl e

Q(a-I\/E-Z,6-F-Phe)-A—O’t-(a-NIe2F-Phe);

(AC5C) - V- APhe) - Nl e- 11Q ex- Me- 2, 64?-13110- Ai b-Ci t -(a- Me- 2F-Phe); A

D e A R

i e4-19- (a- Me- Z(DHH:PJ’Ie)A-Chl-(a Me- 2, 6- F Phe); - (A (:50)-V-A

i hat) . - (a- Me- - Phe) - Ai b-Cit-(a- MNe-
at) - V-2 PRl el 1 RS 8 B A TR Sl

- Phe) - A- C10: ) J Bfreciber-iNe

o a) Yabars F(/%l#gﬂa{\ilv El‘(,g[uwﬁtlﬁ;ﬂ ?/{HQ:NJIQI@R)U&;@"[M%@!%Q e(;x; Nher-rk e

30i h- 1318 (a- mce@)z\/@mwmw W2 BN EHQ: AT H-APA e M ot Me 2 TNBIe);

2, 6- F-Phe); ,

( ACSC) - v-% b- EAGPaY K 218- (B3] PR N R AW ENE Mo TR - (a
- Me2, 6- F- Phe) mw RVER-{c-Me-2,6-F Phc,) Nle-FQ- A:bAA:g(N()g?vngu 2F-Phe);
b- E1C) - (a- Me-2. 17- ngl). | e- HQ é NB- F- Phe) - A- Al b- ex 2F- he?
b- V- Ai b-Ei c) - (ﬁ\ab%é\ Inb;bema FiPhey- suc(aawmz\nb Arg(NO2)-(a-Me-2F-Phe);

( 4- Phe) - Ai b- A - M g , , _ .

(A 050t R A R P bR T R M Y A0 A B RAS MR RT TR, 1
- 0- x- Met@FPhe)AC.C)-V-Aijb- L]Q (chMe—2,6—,I*~.Pl1¢)—N.l¢w.l']Q~_Aib—Aib~Arg,(iN(ﬁ);)—((x—M&-E'P;
(AC5C) - V- Ai b- Eé% (a- Me- 2F- Phe) - Nl e- 11Q (a- | vi e- 2, 6- F- Pbe) - Ai b- Ai b- ( a-
Me- 1. 02 F-PH8S Al b-V -A

IP E 5) R) AI_( abNE\;z}fi’bA G- )_Emfiﬂei(gm #Q*}(@N\@ﬂ?) Ritr ARSIy Lo INRs. £ G2 MR 217 -
Phe) - Nl e- FI C) AflaVT4yibeliIR)- @vmmfem%ﬂ\ﬂc HCbA baA WA 28R (11-Me-2,6-F-Phe)

LEE)A?Z?)N N (A'aB}\é ki ﬁ}%?{i\g fo Mc%%lﬂﬁ%) e §n§?{5 ?-R’E%ﬁg%m Me4y7-Pho)

217- . Phg) ; (ACsC )Ar Al Wi A (r-Me-2F- Phc,) “Nle- llQ -Aib-Aib- AIE(NOQ) (cx Me-2,6-F-
b-1E1().-(a- Me- 2F- Phe) - Ni e- HQ (a- Me- 2, 6- F- Phe) - A- Al b-(a- Me- 2, 6- F-
20Ph e): A iblRRa

b-
le 2E§) I:(p gC;\/E %ﬁ; Cgtc}:@) VL’_“&Q?)LE:QL(ZW i\"%%bﬁreﬁmghﬁ% nﬁ{qgh_(ﬁbgyl (%@W(z 6-£:Phe):

- Pbe) - A- Ai b- (AME-/2l] Jﬁ,IQF(aFMe)Q 6- I -Phe}-Nle-14Q- Alh Atb-Arg{NO2)-(c-Me-2 ( F-. Phu)

25(ACS0) - V- A A(EQ \ﬂi{}awﬁiff'(:u ) N Rl B 8 RIS (dnpe o .- (t

Me- 2, 6- F- Pbe
i b-11iKk)e-(a- I\P}m(?ZGFPhe) I\/EM (ct-Me-2, 6-F-Phe)-A-A b-(a-M-2,6-

F-Phe); A b-V-A EI%‘( 6- F- Ph]\? Nb- A 30F- Phe); (AC5C)-V-A
i b- E10- (a- Me- @COCQ_V ~A1b-EIQ)- (cx Me- 26 -Phe)-Nle-11Q-Aib-Aib-Arg(NO2)-(c-Me-2,6-F-

the)-Nle-W - (ﬁ}u,ME‘ 2, 6-F-Phe)-A-A b-(a-1Vle2, 6-1F-Phe);
Aib-V-Aib-FIQLMHQ-Har-AK-(Bip(OMe))-{APPA):
Aib-V-Aib-EIQL-Nie-HQ-Har-AK-«(Bip{OMe)-(APPA);

25 (ACC-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))-(APPA);
(AC;C)-V-Aib-EIQL-Nle-HQ-Har-AK-(Bip(OMe))-(APPA):;
(AC;Cy-V-Aib-EIQLMHQ-Har-AK-(Bip(OMe))-(APPA);
(ACC)-V-AID-EIQL-Nie-HO-Har-AR-(Bip(OMe))-(APPA);

| Aib-V-(AC;C)-EIQLMHOQ-Har-AK-(Bip(OMe)-(APPA);

30 Ab-V{AC;C)-BIQL-Nle-HQ-Har-AK-(Bip(OMe)-(APPA):
(ACHC)-V-(AC;O)-EIQLMEQ-Har-AK-(Bip(OMe))-(APPA);
(ACC)-V-(AC;C)-EIQL-Nle-FQ-1ar-AK-(Bip{ OMe)-(APPA);

5A i
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(AC5(1)-V - A b-El cka- Me- 2, 6- F- P110- N | e- HQ (a- Me- 2, 6- F- Phe) - A

i b-Ai b-(a-Ne2,6-17-Phe); A b- V-A

i b-E1Q (a-Me-2F-Plie)-Ne-1-1Q (a- Me- 2, 6- F- Phe) A-0.-Me-2,67F-Plie)-
(a-.Me-2F-Pbe); 5A i b-V-A

i b- M(a Me- 2F- Pbe) N16-11Q (a-.Nl e- 2, 6- F- Pbc) - Ai bO- Me- 2, 6 F-

Phe) - (a- Me- 212-

( AC5( 2) - V- Alb- (évi@C %é{ -8 SO FERRYHQ-Harts (BintEMp) )B(Ai’fAiThe) A-(a- Me-2, 6

LS5 R G So sb ek SRR 9
e- HQ (a- Me- 2, 6Alp: ‘bﬁ‘ey )Q%MJKkﬂzt(ﬁﬂﬁlf\ﬁr{léwom))?ﬂ’ﬁMhe) Al b-V- A

b- E1 Me- 2 L Me- 2, 641-
b0 (o e gl Rk LA Sl Ebstpthapae 2.

e- HQ ( a- fe- 2, dAEsBh¥)A l(IéDJMJQ Hu @GR é§<. (R ONEe)) (z‘?llﬁ‘/ﬁhe) |
508 o (e Wb Al BIOL NS HOHuNOAAL-GINOMONAPPAR ) o £
C) - (@- Me- 2F- PUACSCAVIA b-RIQAMHQ-Har(NO,)-AK-(Bip(OMe))-(APPA);,

Dol a2 6. £ peae ik ERIRL D G KRS Ao P O - P0R)

IVE EI 6Q F- Pbc) -AibB- ’(mcwe)izmmmé)u(wzwemaﬁp PMRYBJAPHAY; C50) - V- A

| X-

0 acsa v i B UGS R Y R B R RN APRA) A b- (01 v
e- 2, 6-F- Phe) {(\&a%VQAG-;GBLRMGWICWW(I‘K)A/ﬂéﬁl@{(()Mx}WﬂPPf\)

6- F- Ph Nl P 2, 64- Pl
A VN T T R R o o E il G MAEMR '©)

30Pbe) - (a- . Me{ACeCFvRACS))-E1QL MIIQ Hm(Nog -AK-{Bip(OMe))-(APPA);

PP F\P/bé') béég st F(thggl i ARt To 1 {BptonE) abaks, o) - A (a-

(2A6050)1 V?ﬁ'f MMAM%R)lﬁrvlﬁffh@rmm)axw(oanwnmmg (/Hlfle&)-Al;) (N cc- Me-
e
Few (o Ve, 270K BALRIGL MUY O kB ER) BIROMO)-CAPFAL

56 F- Pbe) - Ai b i 6@ Me- 2F- Phe) - N
> HQ(ae?\/E ! Mﬂ%@&%&?ﬁﬁiftmrmﬁﬁ&ﬂm tit fgﬁﬁ‘@\)ﬁ)ﬁ@\t CS)E:/E o e) -

i b-E1Q (a- NteﬂzhEVPﬁéyENﬂeNgﬁf@cémMbrl\éﬂwlltll@’dﬁﬁ QJ}l((/bL’p g(b102) - (a-

10M e- 2F- Pb 1085 . " p
0! Nlee eo e%allﬁ/g Al Mr%}'r\l?ﬂélm (8 )N&K dirﬁ Ll?ﬁfivgbny (B o (OMeNAATPAY

b- El 9- (4 Me- 2 Adh-i¥- PHEI)'I—(NP@U (fé‘llﬁ’ég /GKF T‘lé@”z)ﬂ ‘BHAr(@(lﬂ(@ML)X@N&P@,ZN
-Pbe); 15( ACSG):. Phe) - A
o S%N : 2§ (C)@L V’@Itﬁ“lﬂ %ﬁ?p\% ée K@‘h(ﬂf&?{ N%ﬁﬂ%@‘%”@ -GalBe/Ay; Phe) -
Phe) - Nl e- HQ: ( Ailnh- zszevmz :shem@mhn AKGOBE) ¢ auweamﬁmrfpé) (ARAD- V- A

be E19- (ac V- 2,0 oA\ okl 20 8745 F1E) < A G R o f s,

202, 6- F- Phe)
Me- 2, 6- F- Phe) Alo- b’-/)Nhrlgl(mw)HodJeMJMm BO-E)H2)5-CHa)-(Bip(OMe))-(APPA);

((ActCNZQs V-A BH:E%Q&;%U] VR G-I Y R S BN dn Sy - L & ); A 9(NC2)
Aib- ¥ Aib-EIOL-Nle-HO-Har-A-K (-CO-(CH)p-Cla)-03ip(OMe))-(APPA);
(ACSC)-V-(AC:C)-EIQL-Nle-HQ-Har-A-K(-CO-(CHy)s-CH)~Bip(OMe))-

(APPA):
(ACLC)-V-(AC:C)-EIQLMHQ-Har(NOs)-A-(NMe)K-(Bip(OMe))-(APPA);

30 (ACSC)-V-(AC;C)-EIQL-Nle-HQ-Har(NO,)-A-(NMe)K-(Bip(OMe))-(APPA);
(ACSC)-V-(ACHC)-EIQL-(NMeM-HQ-Har-A-K(-CO-(CHy)s-CH3)-(Bip(OMe))-
(APPA):
(ACSC)-V-(ACC)-BIQL-(NMe)NIe-HQ-Har-A-K (-CO-(CHy)s-CHy)-(Bip(OMe))-
(APPA);



25(A C5C)-V-A b-E1Q (cx-Me-2.17-Pbe)-N | e- HQ (a- M

-2, 6-F-Phe)-Alb- Arg(N®2)-(a- Me-2,6-F-Plie); Ai b- V -A

i @ (a-TVEe-2, 6-1"-Pbe)-NPhe. )-A-Arg(N2)-(a- Me-2,6-F-Phe); Aib
-V-Al b-ElQ (a- Me72 6- F- Phe) - N e- HQ(a Me 2,6--17-Phe) - A b- Arg(N®2) - (a-
30Me- 2, 6- E- 1. he) (ACSC)VAbE1Q

CAC, 250) Ve R Pf@é%ﬂ@ 1 OTREY- P@r éf“m%b“ﬂ?%w@ B S Th b A

g(NN(a-ivie-2,64prARhe); Aib-1:1" Q(a I\/E 2F-Phe)-Nit-(a- Me-21: - Phe) ;

S A ”vbAE.lé}A%q@Mi SN e A S SR (e

( AC5C) - v A| b Iimn)y\ga Me- 2F- Phe) NI e41QA| b- A 11) c |t r\Hve 2F Phe); A
i b- V- Al Phe 14(2- Ai b

( AC5C) - \/5A| b- é&fﬁ‘()ayl\(zé(«zﬂhf«iﬁzwwfﬂy Q- H@(TAP@ MWD%»&DWW@) Phe) :

1. 0( AC5C) - V- m(hpﬁgg(a - Me-2, 6- 1.

1/ 2-Phe)-N e Ai b-Cit-(c-Me-217- Phe)

Ai b- V- Al b- E1Q£(\&e‘-Mé (pFPhi rfﬁmwa@lw@wx@WMWﬁ -63ip((Bre)-

At h- V- Al b- EQ (& :Ma 21P- Phe)-N e-HQ Ai b-Aib-Cit-(cx, -1Vie-2, 647?- Phe)

(AC5C) - V-. A 6-. 13, 1(1) - (a- Me- 217- Phe) - Nl e- 14Q Ai b-A. - Ci t - (a- Me- 2, 6-
Phe) : Aib-V-Alb-EIQLMHO-Har-AK-(Bip(OMe));

(AC5C) - 5 A b- RLiS, f- Moy 2RieThiBndd b diyAl b- G t. - (a- Me-2, 61: - Phe)
| SAl b- V- Ai b- MO 600V 24154 QLI Fye-AKeUH@ON®Y A- G t - (a- Me- 2, 6- F- Phe) ;

0C50) N- Al b- ER R G t-(a- Me-2, 6- 1F- Ph
Alb) Vai b- PAQ)('Béa(l\)bwé\?—‘b?h(F ‘ﬂﬁ@@‘ K!ﬁ@ﬁ@%ﬁi Ph(e;i 20A 1.-V- Ae)
I(RcsHég (3 Allvebmmeymmagwmbm Aﬁ-muuoa\w},lvebzl(:- E“ﬁ?; 217 Phe)

cn- e- - e),
( AC5C) - V- Al b- Ek@‘%‘(%'ﬂ/i:}‘glzﬁ‘nb%}“ﬁ‘i\l| 1@'6?%% I1-Aili-(u-Me-2F-Phe)
DA 1, EVEA | BIER)YACMEIQLBRD- chlr\ﬁe&ﬁ{b(@thl b- A- Ai b- (W Me- 2F- Phe) ;

Al b-V-Aib- FA(%— Q’aA ;C‘%’I*?QIFI\FQﬁ)Q hl | AK}(%%(éR/IC%- N e-2F-Plie);

25( AC5C) - V- A

SO e BeO S OBGIDGIb bt 25 P
- V- - SR £, 05 : g 2 v -(a-Me-zk-Fhe);

NS5 vA 1 b s e A b iRt g )

i b- A- Ai b- (a- MA@2y(8B- \L’(‘Acﬂ@)mm MHQ-Har- AK (mp(oMe))

A|bVa|ImEI -(a- Me- 2, 6- F- Phe) ;

(AC50) A - 5 NS IS ot A AR co- v 2, 6. - Pife)

1]) V Aib-EI0L. M]ID ”".\IW()':) ~AKA(Bi 1(()Mb)),
30( ACSC) - V- Al b- (M- oM Hl%
e); Aib-V-A Alb V Aib-E lQI Nlc IIQ Har(NO»)- AK IP(OML)),

13-E.R) - (a- 'VE‘A%G &R}R@‘?MN&%@(%‘M ﬁiﬁﬁné%%ﬁ 6-F-Plie),

Ai b- Ai b- (pc- Me- 2, 6- F- Ph

(AC5C) - V- Al b- Me- 2, 6- F- Phe) ;
(AC5C) - V- Al b- Mvg\f(/abw(éz rswlw@ymzé Bipty AP @Ms) a- Me- 2, 6- F- Phe)

Ai b- V- A b- Ei (PR RN B T SRRV B R PYIRE. 2. 647- Phe) - (a- Me- 2FP
he): A be V. Al EAIDHIBLNBE 2 Bhe - R{Eotin)-(Bip(OMe)

?AAIc5tc):) AlvbAnoé R@ﬁ@?ﬂ%@@?%ﬁe&ﬁ? A '.’éf’%ﬁ}s&’“*?k CRABPEH prey - (a- we

2 2FPhe) ; Aib-V-Aib-EIQL-Nle-HO-Har(NO;)-A-K(-CO(CHy)e-CHa)-(Bip(OMe));
(AC5C) - V- Ai b- (R 2,6-1. L. Phe) - (
a- Me- 1021. 7- E‘hR%Aﬁ %ﬁ“%i@*ﬁt?%ﬁ%@éﬁmﬁéwa Me- 2F- | MO,
A 30 Aib-V-Aib- LIQL “Nle-HQ-Har-A-K(-CO-(CHz)e-CHs)-(Bip(OMe));

LD V- A b- ELQ Mo RRE kRN R Lol N 3By (ot - Ve- 21
15( AC5C) N- Al A TBRGA( DEINVE- e HIRHRHBEI, NA 6K (HOD AT RE (- MpE2VBN 7- Phe) - (
a-Me- 2F-Phe) sy v.aib. ~EIQLMHQ-Har-A-K(-CO-(CHy)s-CHa)-(Bip(OMe));

Ajb-V-Aib-EIQL-Nle-HQ-Har-A-K (-CO-(CHa)s-CHa)-(Bip{OMe));
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(Aese) - V- Ai b47, 19- (a- Me- 2, 6-F-Phe)-Nie-FI Q Ai b-Al b-(a-Me 6
F- Phe) - (a- Me2F- Phe) ; Ai b- V- Ai h
Q (a.-N e-2F-Phe) - N e-11Q Ai b- A- (a- Me- 2, 64- Phe) - (a- Mc- 2, 6- 17- 20Phe) ;

Ai b- V- Ai b- El Qga- Me: 217- Phe) - Nl e- HO- Ai b- Al b- ( a- Me- 2, 6- F- Phe) - (a- Me- 2, 6
4- 1The
(ACSQ)- % ai b EAGaY 18 CoE- BRAMNL a1 B-CR-E R GENEBR EMbhe) - ( (i - M

-2,6- F-Phe)acc YA€ O-EIQ1 »m,ncgmmlc( co (CH;)g LCHo)-(Bip(OMe));
5(ACSC) V- Al b- Ei% Phe) - N o b Al ARG 2 67 F- Phe) - (
a- Me- 2, 6- F- PHaY;C V(AC a()EIQLMIl)Hu(N()g)A(NML)I Bip

Ai b- V- Al b- E M M 2 6-
AR QO(N%A(?)’ 6 \}iklli’dﬂ) LQNTQIQLII?MQJ( j%gaw@ﬂ( E‘Qﬂe) c()BX
Me- 2, 6-17-Phe)-(a-Me-2, (.1 - 30F Phe) ;

(A 2553) JVoALD /5'%319;& Reit-dadeim '?Rﬂn}\'h%(fﬁ‘)’%bpﬁﬁfﬂﬁﬂﬁm@ﬁeﬁ“ Phe) - (a
(ACSC) V- Al ba@i B N RICB-NRY e K HReA A (ORI G HOE R ok (Bip (@M | e) - (a

, 6- 17- Phe)
A b V- Ai b- ElQ(Ag RV i EIRLs N QMR- AR CO (L€ GBI OMa): A
I b-V- Al b- ER) (ACME-RRADBHE) - (ane}m@mmwbmgg mﬁ,qgg)mmpwwe)

§A 0 ¥ AT B @ MR g s Dhso Hapl by LABRARR) - Q- Me- 2F, Pbe

(AC5C) - V- A b- ER)--8itb-MCH--Rife-PtpediarMh e gND) < M- APBAND 2) - (a- Me- 217
-Plic); } L T AT T N OV L ADP A Y-
AM V- Al b- Bl @ (ACNE: Y- A8 EIBRMHQHar AP O Rin(PMBEAT M e 217- Pho1 A
'b b- V( QOTQLS? (El@xcécarwexlmefﬁﬂhg)fﬂ\)\/nixamk@(wm-(mp(ox\ne>)~(APPA>;
Ar u- 5C) - V- o Ty W
bl T1i) - (o . WAL BVT‘?‘MQW@%)'HQAA{\B’JWM%‘ MO LY E- phey -
1g( Q%C)Aﬁ V- NOSAEJ@ ‘(/ambﬂnei Ra16 EtaPed AN (BHOL L @ip(OMe))-(APPA);
| I

{b-V-A I be EI Q({\és%yzﬁﬂbﬁﬂg N%ﬂﬁ*(k*!&i‘ AN PPN - AN A i 13-V
A 1 M ( Nexg RN DA M) XN RUBIEIP 1 ) (AQ

15( AC5C) - V- Ai b’&lEN (1‘(@08&/1&1(2# Tﬁﬁé%&n’f@ Ay ﬁ[tﬁ\lﬂ&?()l\ﬁéﬁ) “{Y&JJ{;@‘Q”@ 1F- The);

Ai b-V-A ib-El 52):6- F- Ph

AlD VS A: b- A(% @v'\/ﬁt%cwgrgzlﬁﬂfﬁn%fklk Q(N%W(mméﬁ (NePR); e);
C5C) - V- M) b- E1Q\Caf- e~ (QC(’BQFL PHeNje-Ng-Har- A Arg(NO2)-(Bip(OMe))-(APPA);

( AC% C)l QVAIA,bbAéAg ?’%0‘%@- ((2?%@ P%H@' s KQ\I?@G&) Ki i pg OMe))-H{APPA),

5- Ar g( NO2) - ( a{Me <), 6~(ATsC PMQTeNjuHmHm)A M&WO)MM@ML))W&)’A) Har - AK

i p(Ove APP 5 o
D 1310 N o A TGN HECH ) Ry Hor-A-ArB(NO) (Bip(ON)-

25( AC3C) - V- Ai hAER) % M—lQBar AK- (131p(OVE)) (APPA); (AC30)-V-A

i b- El OL- Nl e- 1- 10 Har - AK-

B0 V- M 11, 4 (RGO, KAy PR N e Ay AreQR:Y EERPNEK
b- REQL- Nl e41( yApbRY:- ALC- (B p(OVb)) (APPA) A ib-V-(A

C3(2)-10, 1. M14Q¥Iar AK- (B ip (APPA) ; 30 A|b (ACSC E)Ql.,N
e-HO | - | ar - Al@agg_m(mylgg ((t,sl}zipﬂ)é f(})\L)Nchl “Har-A-Arg(NO,)-(Bip(OM
C3C) - V- (AC3C) - pé MHQ | i ar - AX- (131p(cMe)) - (APPA) ;

(AC130) - V- (AC3 @L ?Q_ N e- HQ | | ar - A1K- (13i p(PMe) ) - (APPA) ;

( ACSC) - V- ( AC3@)ib-3:-QATLC VTN fuavie ALG-F-PBi ol NI Yaf 44 - RENO: [-IRSBOMe)

- (AC30) ; |o_ N Har - AK- (B i p(OVe)) - (APPA) ; Al

b- V- A b? M({%f (N102) - AK- (B i p(OVe)) - (APPA) ; Ai b- V- Ai b- ETQL-N
le-11Q1 - |ar( YN A B PE M) -Me- £, 6P )-NIAGR)- = X =AM p (NO2)-(Bip(OMe))-
i b- El OLMVt Har (NO2) - AK- (B i p(O vl e)) - (APPA) ;

( AC3C) - V- A b- EMTAN1e- Q Har (NO2) - AK- ( Bi p(OVe) ) - (APPA) ;

119



(AC5) V- (AC30C) - E1QL. ., -1\ 11le- HQ Bar (NO2) - AKp(Owe) ) - (A PPA) ; 15A
- V- A b El OLI IHQHar(NOZ)-A—K(lSi ntin)-(8 i p(Ow))-(APPA); .

I -El Q.- Nl e- HQ Bar (NQ2) - A-K(Bi otin)-(Bi p(Ow))-(APPA); A
OMJIOflar-A -K(I13 otin)- (Blp(C]VE)) (APPA); A ib-V-A
HQ Har-A-K(B i otin)- (BI (APPA); Ai b-V -Ai

e Ha R U A B B i

PPA) ; Alb Qy\[bbA)Ela_M-lQ Fl ar - A- K( - oo (CH2) 6- CH3) - (Bi p(OWe) ) - (A
PPA) ; AleAbEI%J- } X
e- 14Q Har - A- KK(b({A lzl)Q;(cx o124 PhogiNge- BOAay - A(rﬁ@iw (BiR((IMe)-(APPA);

o o)) (A o ol B it B

(- 00- (0.42) 8- (ARBA)X (B i p(OMe) ) - ( APPA) :

oo\ Alb- ETGL ORI AR A 2 s o i R G VR

(AC5C) - V- (AC3@PEARL- 1\ 11e- HQ Har - A- K( - CO- (012) 8- 0- 13) (B

: BE 8V\é|) ;)) % ,(A\AEE% (AA( z((,:)SI%Q (cx ?%31 1L)EN19_III\(|2 -{-E'ir A Arg&NOg))(Hlp(()f\/l g/b) -(B

30( AC5Q) - V- ( AGRE)AEAQL- Nl e- 14Q 14ar (NO2) - A- ONI'MK- (8 i p(oMe) ) - (APPA) ;
(A C50)-V - (AC3C)-E1. 01, - (NMe) M HQ | | ar- A - Kt - 00- ( CH2 842113% 03

p( OVeD( BPPA) ; (RACHE) (M(f}& KRG e IF - RN aNH Q- D Mty g AV O2)-(Bip(OMe))-

- K(- 00- ( CE12) @?} (B i p(OVe))- (APPA);

(AC3C) - V- (AC3E) - EIQL- (NMe) M HQ r ( NOR) - A- (NMe) K- ( Bi p(OMe) ) - ( APPA) ;

( AC3Q) - V- ( AC3Q) €34094 A CNHNIINL @~ BEQEH Fhah-(INCRY)- War- 4 MIVEING,-HB ip ((ONE)) ) -

( APPA) ; 5(AC5§2 V- (AC30)

19L- (NVE) M 1- ’gp’war(NOZ) A- (NVe) K- (131 p(OMe) ) - ( APPA) ;

(ACSC) N ( ACSCATLGRIEIC- (MR, @fﬂl’héf}] kB @I H{MNOR A ANOYWNKNE(ABFIHENE) ) -
(AVM ; Ai b-V- A b- ERAVHQ f | ar AK(BlpC]\lle))

10Ai b- V3 A b W’N1011Q 1lar - A K. -(131p(OW);

Eﬁgg : ¥ EWA\} &W%ﬁg %g@gk\gﬁ%\m % Har-A-Arg(NO2)-(ct-Me-2,6-F-

( AC50) - V- Al b R@%@’Hhr AK- (Bi p(C] Vie));

TS VV( ﬁ'cgcgﬂgl @1@( a{%ﬁ-}gpg%@%%Qf-'ﬂd~ﬁ2u)aé\-mg(Noz)w(a-mea:z,64':“

Ai b- V- (AC3C), PIE.M}KPPANI e- 11Q Har - AK- ( Bi p(OVe) ) ;

AC3C) - VAAC3C 1Q Fl ar - AK- ( Fj o
EA C3)C)?=”v (Ac%%é’;vé N%B” Hgl\ﬁﬂr %P(lAli}gf %m)‘)(?dv%‘)“’)*‘:A"E”(N‘32)“(‘*“1"“‘"'7""‘5"1"“
( AC5C) - V- ( AC3) ,é'g )@QM-IQ Bar - ALC- (Bi p(OVe) ) ;
20( AC5C) - V- (AC30)- 13. 1QL, - Ni e41Q Har - AK- ( 13i SO'VE))
Ai b- V- Al b- EI Qﬂ.ﬂ%sﬁ@}%‘(w)@ (redMIe235- bﬂ@)@)’% -HQ-Har-A-Arg(NO2)-(o-Me-2,6-F-

Al b- V- Ai b- JHar (NQ2) - AK- (1'i p(Owe) ) ;

Ai b- V- . AM £1 far (NQ2) - A-K(Biotin)-(Bi p(OMe));

Ai b- V- A b- EI QA(N[@—VI--@:M(PNQZ) ~Me- DELB{PoE)FRD: }(@}mmM&Mb) (a-Me-2,6-F-

25A|b§ﬁA| é%%Ollar A-K (13iotin)-(H p(Ow));

Ai b- V- A°b A Fl ar - A- K(Bi ot i n) - ( Bi p(OMVe)) -

Al b- V- Ai b- El CAMHR A1 Q) MA2IK(PHEOON(OR 2) 1ar (KL-A)r g (NB),p(OMA-B S - Phe)-

Ai b- V- Ai b- El NI e41Q Bar (NO2) - A- KECNCI - 12) 6- CH3HBi t ) (OMe) ) ;

Ai b- V- Al b- El WHd- 1 i ar - A- K( - (20- (CHO6- Cf 13) - (Bi p(OVe) ) ;

2‘03' 3 Xﬁ' E g]}@'( y‘wm%%; @Mfgﬂ@&?m&’ﬂﬁn@r Wﬂm@@x%%\(éﬂ) he)-

Al b- V- Ai b- El @ﬁd’fﬂk\érMQI | ar (NQ2) - A- K( - CO- ( C1- 12)8 CH3) (13i p(OW));
Al b- V- Ai,b- El | 0 P

bRl b o A M BT BB s 2t

(M 150) - V- (AG;E.(B)’AJAQ_IVEQllar A-K(-00-(CH2)8-C.f13)-(Bip(AVie)); .
(A GON -(A .
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10A ib-V-A ib-111QLM 1- 1Q Har - . A- Ar g( NC2) - 031p( OME) ) - (APPA); A

i b- V- Al b- ETQL- NL 6- 141) - Har- A- Arg(NO2) - (13 i p((Me)) (APPA); (AC3C.)-V
- Ai b-EIQL, ML10.41 ar-A-A raN®R)- (B i p(OMe)) - (APPA) ;

(AC3C) - V- Ai b- EIl QL- Nle- 14Q f | ar - A- Ar g( NOO- ( 3i p(OVB) ) - (APPA); (AC

se) N-Ai b- El CAM 1Q 11. ar- A-Arg(N 02) - (B Ip(pl\/b)) ( APPA) ;

G50 - Vh A 11) - BT RCE G e T A RSNy f}?@%qﬁi@)‘ Mbpbry”

i b-V-(AC30) - El@PPA)l\/HQ-IIaI’ A- Arg( 1\ 102) - (Bi p(C]VE)) (APPA); A

i b- V- (AC3C) - El -11Q- | Tar - A- Ar ( APPA) :

(AC3C.) - V- ( AC3C (~3Ei(‘i)(%131@}}1£‘i«)éﬁ Me-AF %m@zﬂ Ew&www (PPRy,6-F-

20( AC3C) - V-(Aq%l%ﬁﬁp A Nl e- 14Q Har - A- Arg(NQ2) - (131P(ONl e)) - (ALPA) ;

(AC50) - V- (AC3C NﬁQHar A-. A 11002)- (1B i p(Owe)) - (APPA) ;

(AC5C) - V- 5( ACB( (AIJsCEB’Q_ACNLé*EiQ 19 Me-AF-Phe)AN gk W)%-(’\lf\@g( B %)ME(ZMA)

Ai b-V-. ;1 é&ﬁéZ6FPI|e)Ne11Q1IarAAr002)(6

p(ON1c)) - ( Ar SR

C30) - V- AQ(a Merb2y Gxid- BB e)MAL &-1- T e 2-Nag ANGRINOI I RRIB DE-PHAPPA) ;

(AC5C) - V- Al b-E. | HQllTar A-Arg(NQ2) - (Hi p(OVe))- (APPA); Aib- V

(ACS(l) ElQ((f\ 2 6 -Fac)-N le-119-Hal A-Arg(NQ2)-(B ip(01\ 40)-
CaC ) V-Aib-t [Q Ci- Mu 2 6-F-Phe)-Nle- H({ -Har-A- Ar&,(NOg) {o-Me-2F-Phe)-

(AC30)N- AC30) EI -(a- -F-Phe.)-Ne Har - A- Arg(NOz) - (131 p( O

Me)) - (APPA); A@é’@ V-(ACBC) ElQ(a I\/E 2,6-17- Phe) N

| e-.1140 Ha y
b Lo o o RSB Yo R G o) %‘Wéﬂf’?‘( AN Mgk bhey
C3C)-V - Ait)- XB2EBAJa- Me- 217- Pl i €) - Nl e- HQ Har - A- Ar g( NO2) - ( B

Oove APPA
RSO A AL b Ml LA GO 0o E-F e s R e OO M AT ( A
PPA): A b- v-(/m»c)\ EIQ(a |ve 2F Phle HQa A- Ar g( NO2) - (Bi p(ONl @) ) -

Dot | 8 %339)0 )<2\ue§eo BT UL RGN S ke N He e RO N 2 Q

A - Arg( NO2 A PPA); A
b- V-AgR§-(a) jtc‘)‘(@I;jﬁ))e) -§\|Ie 1- )1 QH:at A. - Arg(N0?) - (ex- Me-2, 6-F-The)

- 15(APPA); (AC;C) -V (AC;;C) ~E1Q-(0-Me-2,6-F-Phe)-Nie-HOQ-Har-A-Arg(NOz)-(t- Me-2F-

( AC3C) - V- Alb- g%gcé@}ly@ 2, 6 F-Phe) - Nl e- 1. 11- A- Al- g( NO2) - (a- Me- 2, 6- 17-
. Phe) - (APPA)
b- ELQ+x- Me- 2 &iEr\Ph(H)¥N[D%*N@&H’@he)ﬁﬂléﬂ-gbm)\w(xq,»(]}\lba)ag@«[EEﬁd)IwXuAPPA);
20A

b- V- (ACEY (2) - EPY LY. - Me- 2, 6- F- P1m) - Me- 1-1Q- 1 | ar. . . A- Ar g( NO2) - (a- Me- 2,

64- Phe) - (APPA){ 3(()°\VQBE@PIM' (AEBOF=HR). N(@Mﬂl\#l@ 246 dRhe)- ML B -Phe)-
1Q Har-A-Arg(NO2) -(ei rMe- 2, 6 Fe) - (Al. >PA) ; § V-(A
C30) - El O) - (a- AP AB F- Phe) - Nrg( N 02) - ( ( x- I\/E 2 64-

(ACSC)-V-Alb-EIQ-(0-Me-2F-Phe)-Nle-HO-Har-A-Arg(NO)-(c-Me-2F-Phe)-
(APPA);

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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25Phe) - (APPA); A ib-V-A

i b- E1Q (a- Me-217- PheyN e- 1-1Q Har - A- Ar g( NO2) - (a- Me- 276- F- Phe) -
(APPA); (AC,C)-V-Ai b-E1Q (a.-Me-2.F-Phe)-Ne-HQ Ilar A -A
rg(NQ2) - 0a- Me-2, 6 Phe)- (A PPA); . 30(ACSC) vV -A

i b- E1Q (a- Me- 2FPI|e) Nl e-MFiar-A-Arg al\/|926FPI|e)

(REo " o A I 0 BRI A A TN

( AC3( 1) - V- ( AC3\ilk)\- BB~ muae-ﬂmen){mwa;m@ewa(mmw g(NOR) - (a- Me- 2, 6
F Ph APPA
5(ACSD) - ( ACHS @A FRL e HG-Be- Ay S BB Y nce. ) - (a- -2, 6
-F- Phe) - ( APPA)ib- VAF\D;MQIANIdl’::))l-l?L}@)r-/(ﬂ-iiilﬂﬁiﬁg(_ﬁv{ﬁjwema)/k)l}\l‘ 14Q 1f al A-A

N 02) : (6- Me; 217- Phe) - - (. (1) -V=A |
POL B2 o MAGR EAR ORI M A R ATBR 2F phe)
10( APPA) ; Aib-V-Aib-F IQI -Nle- HQ Har-A-(a-Me-2,6-F-Phe)- (}hp(omn,)&&}*m)
(AC50) - V- Al b-Fl i 2, 6- F- Phe) - NIeHQ|ar a- Me- 2F-P

he)- (APPA); (Abs&) ‘éA@s@;QErMm Hor-A; (e-l\ﬂmeej’h@r(Blp(DMu)) (APBAY

| E10 Ha A
lg(ACSQC) v (A | “%1%@ Nﬁ“/eﬁg et Bﬁ%@ﬁﬁ%%’}%r’% Ar g(NO2) - ( a- Me- 2
F- Plie)- (APPA)(; «,(:)m@alc) ROL-ADSOY)-H1OA LaR NBipl) [G4) RAEYANI e- 110 Ba
b R DB A R e o s G ROMOAE: ( a- v 2F- Phe) -
(2%)9)PP(A) ; |vé A%G)F')w-wmw EFJ)—I\(!&H\'@EC,;I& R\F?e()[{ BRI APPAY, élr: ohe) N |

-( a- e . - \/- . - =, - - e)- e
O ar e A A gt ) AT RS T oA i Bin vt AR
25( AC50) - V Al A ETDY-0b- NE;)IZ»IH-I:P! mpthmL,Qbmatp(@Me)) (APPA);

o %?—laﬁ A- XR%YWM?Q&%)‘ (e Iﬂfﬁ@w!’p\a(‘%)&ﬁ%ﬁi Phe oM ALPAL TSN

(AC3C) - 1¥- (AC3AC B3 - (485 &124&3 H(Q -Har-Alb. F(u Me-2, 6 F- Pth FgBlp(DML)) {APPA);

- Phe) - 1\11e Fi QHar A-Ar'g
( AC5C) - N- ( AC3&)b- B4 (E Q) 12#1%)1% ﬂilm(im L’%)Ar g(NCJZ) (c

:VE ( é'\:/e)P ?e% 'API(DQ@?;&»?v~é§iibu.9:rc}t~ﬁ1e,tlr-1%feé%uARl‘dtaﬁ;(b@eﬁ)f(AWA&B
(AC5C) - V- Ai b- El"QI AbFIOLINIOH G dhn ARCIH( BB PVENEAFPARPPA) ;

A h- V- Ai b- El A Gt 13 -

(AC50) - V- Al b%%ﬁNle ‘Lﬂqlr FAP‘%’%(“’?E%%’N&%A@@KY A

boi b (031 p( OBy ATMPIRY NIe-HO. OrneA-Aib-(BIp(OM)-(APPA).

A(. 50) - V- Al b ETQLNie- Bl 4l ar - A Al be (B p(0 _(APPA): A ib-V-A
b B QN o G BB And kR A PR .

( )Ac5/i) bVVAIAIbeIIEQ)VnmbMI@LJNEMHanA (BMYE: RF Py aﬁ;smc:)ﬁ Bm(/qve)) ( APP

(ACS0) -\ A b-BCEEIN BB A" npzs%mw&@y D h B OVEDAAPPA);
b b £ L g tor Ak il (8 R((@%Yé%})((iﬁ\'?‘%\g
(ACC) - V- Ai b- Bl q_-‘N| e- 1 Il ar- APPA) ;

ili-V-Abb-A |(b~c($@fﬂzﬁf@bb[)1ﬂ-l(wh @Q}@m 1@\@(@%{3@7\4&%{ BB ) C]V[]—IAPPA)

15(ACs - v- ArheE) (e AL R RO RIRE S Bl o) (e

) (ACsC)-V-Aib-EIQL-Nle-HQ-Orn- Alb Cit-(Bip(OMe))-(APPA);
Aib-V-Aib-EIQL-Nle-HQ-Orn-Aib-Aib-(Bip(OMe)-(APPA);
(ACsC)V-Aib-EIQL-Nle-HQ-Orn-Aib-Aib-(Bip{OMe)}(APPA);

30 Aib-V-Aib-EIQL-Nle-H)-Orn-Aib-(a-Me-2,6-F-Phe)-«(Bip(OMe))-(APPAY;
(ACsC-V-Ab-EIQL-Nle-HQ-Orp-Aib-(a-Me-2,6-1-Phe)-(Bip(OMe))-(APPA),
Aib-V-Aib-EIQL-Nle-HQ-Cit-AR-(Bip(OMe))-(APPA);
(ACC)-V-Aib-EIQL-Nle-HQ-Cit-AR-(Bip(OMe))-(APPA);
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Ai b- V- Ai b- El Q.- Nl e- HQ Or n- AR- ( 13i p( OVk) ) ( APPA) :

(AC5C) - V- Ai b- REQL- Nl e- HQ Ot AR - (3i ppMek( APPA); Al b- V- Al
b-EN)11,-Nit-(B i p(01\4e))-{A PPA): (AC5C)-V-A

i b- ETQL- Nl e- HQ Om A- Ci t - (Bi p(OVe) ) - (APPA) ; 20A
ib-V-Alb-EIQ-Ne-FIQOri-A A b-(Bi p(OV))-(APPA); (A CsC7)- V-A
b-El Q-N e- 11 Q.On-A A b- (B j - (APPA) L A LB V- A

i b- EIQ_Q_ N e- |%§g‘p“}i ﬁ:‘ﬁ ﬁg L}ga‘ ) )‘Fﬁ ’@‘}“Fﬁﬁi’)Bé’a\E’)\hAppA) |

(AC50) - V- . A b{ELQL}M;ebJA@L@m 1 B)-Car-AMET 12 BE BMRDLOFP3I) p( OMOHARPA) ;. A

PR S S T BRI 51 5O V-A

Ai hV- Ai bETQ N1&¢dQ-OraidisioCinte ¢ Bh-pitMa)y- ﬂ{uﬁ(cﬁ%) (ARMERC) - V- A
i b-El Q.- N e-14Q O n- A bOtS(Qr13|p(C]VE)) % o
Al b- V- Ai b- ETQARVeA ek 63k Wi ept! @ G- (\W@%k&hﬁﬂ( ip(OMe))-(APPA);

50 BT Rert o S o

( AC5C) - V- Ai b4 26b-V. mbl\ﬂ LN RO QF G- Aﬁle((HLpK@A@))ﬂAE’PF\he) (13i p( C]VE) ) - (AP

(P 207 ?CI) vaAuAB E&d% N‘élglﬁ ’?IbA ﬁ(}%ﬁ&@(\,@@%)%@?@ / Ai b-V-A

b- ELQL-N | e- H@l@l\/‘tAA—I@(H:—(\JILS]IIQ((M)l")-EI(tﬂPIBA)Mu))u(APPA);

i J%”RPQE*%@N@ ERAOU B By PR

ASON A ORI G SR, oy
(AC5C) - v- Al b- %W%W&ﬁt’% f@‘"w@‘é’%‘ @9&34 )()*?é%%e vl e))- (APPA);
Al b- V- At - Al bARs-Q@3ARUERIDEHRRBAN: Cit- Aib-(ce-Me-2,6-F-Phe)-(Bip{OMe))-(APPA);

405C) - V- Ai b- El N e- Ct-Ab-.Rt
.(. 0. (Bi p(m&p\(mg%m ¢ ﬁﬁB@)th&é}Jq sr@mmf)éum@@q)tmm)b c

P R e g e

(ACSC) - V- Al b- EAGICHN G-I BEIGNIe-NCHUAICH ¢81-BHEYID(APPAY . A
b- V- Al b- ET > 6-F-P CACSC) N- A
T Q- N eQL AR A Ié‘*’én% %?L@\@W@@ YA (APPAg

;gAlElba_/-Qi b- I—I[K%TLN\éAJJQE ((Dﬁ-ﬁ)éﬂ—lf}(mﬁ‘ni() IG%M(W)MBRA)I‘PAOA CAC)-V-. A
I D- - e- Y
b AL p( ORI ?A@B rcﬁ‘ﬁx&&&%?&wﬁﬁ B 0Re))-(APPA);

g- V- AL 18- El q_m\n E5- @1@1191@1&@ HoCURARABME) ) (M) PR A)A

DO( ACRD) - Vo AL LT TN e B RO B2 Bl (BRI
'(XC;/C)A'?/ ileZ d\"cf?’\tlf'?"m(e kt Ql\iic)ﬂﬁr@%'d}fﬁ/gz(zﬁmf 2(?3-*1*11@?: W%ﬁ?ﬁﬁ@@
N b T b ANl O Y Lok B G D ARPRI A )

A C5C) - V- Ai brEl - APPA 25A
|(b < AI) v q_(fﬁ[ @J;v Aj N ?%l%%t% ﬁ&@jou%mp gﬂ K(W) g}ﬁm&p( ) ;
(AC5C) -¥- A i bAEPQ_A:NMQH@JI@ﬂwl@&)n)Am t@nmp@w(zm AGAPPA): A

(50 v- A b Chaie i s B Qi kg B r AR

Ai b- V- Ai b- 1 i 18- YIASHRRE (tﬂhd@{(arawba\»@amwﬁﬂm(@i\/m« MWe»)r (Bi p(OVB)) - (A

T Lo o AR R NG EIRHAB - A (ripqusp gapbay |

| - E1Q (a- Me- /&baf&u?mm)g} ARe(lBD{OH&\M)%}b((AFMA)ZGI -Phe)-(Bip(OMe))-(APPA):;
AC5QC) - V- Al b- APPA
Bt G M i B R OT HO R P e PRy SO AR ( AP :
( AC5C) - VA|b (RPQON e- 110 (a- Ve- 2, 6- F- Pbe) - A-c i t- (I3

|p(01V1e)) (APPA) > A i b- V- A

b-R C21.,-N e’ilF’r\Qﬂ(ﬂa’J MRl Nie-H HQ-Prdfe- A A Breg-RRp (IS N e X-APPIAY )

(AC;C)-V-Aib-EIQL-Nle-HQ-(12-Me-2,6-F-Phe)-AR-(Bip(OMe))-(APPA),
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10( AC5C) - V- Ai b- ETQL- Nl e- FI Q (a- Me- 2, 642- Phe) - Ai b- R- (131p( OMD) _( APPA) ;
Aib-V -Ai b-ElQ-N e-HQ (a-Me-2,6-1P-Plie)-A ib-Cit-(B

i p(oMe) ) - (APPA): (A C5()-V-Al Q Ca- Me- 2, 64' 1) 110- A

i b-Cit-(Bip(PMe))-(APPA); Ai b-V i b-ElQ-Nb-(Rip(OVe))-(A P.PA);
(AC5C)-V -A i 1)-E1QLL-N

| Me- 2 6 ™ G

b ELOT, N |0 K2 et Aty A AiC A St SR K5 0. vy ) -
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19. The conpounds of fornmula (1) or their pharnaceutical conpositions
as claimed in ‘ any preceding claimwhich act as an agoni st
of PTH 1 receptor, useful for treating . 25or delaying the
progression or onset of osteoporosis, especially prinmary

ost eoporosi s, endocri ne osteoporosis, postnenopausal osteoporosis,
heredi tary andisanggngicngl-Mea,a5-10k)-N8d BOparas $. F-Bhk)- Abigbhod of
preventi ng or\t;eating di seases caused by primary osteoporosis,
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. OSt €0POr 0Si S (ACD- PSHESRON QIS 2 GUEPEA-NIETRR|-h7aL bPIhhe ERRRILC _
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bone, | eadi ng A0 0RNE: PESME Y REIFA MRS oS OIMEL LB 3R R3S iR an
B oo ORISR TP BRI SOSeIL S STk 8, °
any precedi ngPod)aBigOMe) ) AF#A)ent in need thereof 21. A nedicine for

treating/ reducjng.any, .of,. t he. di S ditions desgribed. in any
precedi ng cl J@Q&\Rﬂ? éﬁbLl)(ﬁrf)‘ﬁNg‘éz’gidﬁieﬁ%gTLW%%%e%ﬁﬁbbngltﬁo@‘%%l a
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NCOO | Prnoali N EndCOO1 Fnoc-11
FmiN- A113- 01 1{edde VACES CHFY mole-EAQIA-NIE-HE- Hloc SRy o DM b/l PR);0- 011

Froc. | st ot NOEATRRE oA PEFEREDE A Rt RRL S S AR 11 Ncoo11

T oL Lo Ao O 000

Ef | oc4ys( N04)A M7 brdbid QEMAER-Hang AR (oMict BEphPMIIDHAPPA);
Aib-V-Aib-EIQL-Nle-HQ-Har-A-Har-(aMe-Bip(OMe))-(APPA);
Aib-V-Aib-EIQLMHQ-Har-A-Har-(Bip(OMe))-(cMe-AFPA);

20 Aib-V-Aib-EIQL-Nle-HO-Har-A -Har-(Bip(OMe))-(cMe-APPA);
V-Aib-V-Aib-EIQLMHQ-Har-A-Har-{atMe-Bip{OMe))-(APPA)Y;
V-Atb-V-Aib-EIQL-Nle-HQ-Har-A-Har-(aMe-Bip(OMe))-(APIPA);
V-Aib-V-Aib-EIQLMHOQ-Har-A-Har-(Bip{OMeN-(aMe-APPA);
V-Aib-V-Aib-EIQL-Nle-HQ-MHar-A-Har-(Bip(OMe))-(aMe-APPAY;

25 (tMe-V)-(ACsC)-V-Aib-BIQLMHQ-Har-A-Har-(Bip(OMe))-(aMe-APPA);
(aMe-V)-(ACsC)-V-Aib-EIQL-Nle-HO-Har-A-Har-(Bip(OMe))-(aMe-APPA);
(NMe-V)ACsC)-V-Aib-BIQLMHQ-Har-A-Har-(Bip(OMe))-(aMe-APPA);
(NMe-V)-(ACsC-V-Aib-EIQL-Nle-HQ-Har-A-Har-(Bip(OMe))-(aMe-APPA);
Aib-V-Ab-EIQL-(c:Me-M)-HQ-Har-A-Har-(aMe-Bip(OMe)-(APPA);

30 Aib-V-Aib-EIQL~-(aMe-Nle)-HQ-Har-A-Har-{aMe-Bip(OMe)-{APPA);
Aib-V-Aib-EIQL-{aMe-M}-HQ-Har-A-Har-(Bip{OMe))-{cMe-ATPA);
Alb-V-Aib-EIQL-(aMe-Nle¢)-HQ-Har-A-Har-(Bip(OMe))-(aMe-APPA);
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3/8 Proc- FI NCOOHEnt - | i NCOO11Fnoc- NCCOHPnoc- 11NC0011

Frnoc- Leo- OHPi not - De- OHFcrox. ei til el Nl e- OHPr noo-. (ot hf o- NI . OH

Fi noo- NCO() 11 Froc. 1111C0011Ft noc- HENCOCHt noc- HI NCOCH

Prto4c- (N cl e) Sl el -014Fni oc- 4aMe4l el) - 011Enot - 146( Trt) - 014Pr oov-al sl o
- Trp(Boc) - OH Froc- UNCOO111 nocFnoc- NCOQO' | Fi not - | - 04COOK

Froc- (ot hf e- 13¢%GA&Q)waIlﬂlPMaRﬂ)OH@'ﬂPirﬂ‘Qﬁhl(NW&*mﬁ(()Mn)) (APPA);
ol ) - 014Fnoo- (aMd-2, 6-F-1ibe), 011 Fnoc-1 | NCOOHFnDC- | - | NCOOKPI not - FI N

66.' " COOH Fni oY =4l Nl\Vh:a‘zél B¢ eply NW@&WWHMA&ML Bip(OMe)}-(APPA);

I‘t(PbO) 01. 1Pr X _) J . . )

Frot - SN0 1100t EBEL el A ERD 1%3@5%lwvaug\s*%111

Procit- (al\/bl\/at‘(’R’h()()}‘(D/A’hEH]@L-(()LMNLWk,]_L/IG)mmﬂel)lmﬂWE’aMp({M)) (API’A)

l\/E-LystioO-O % ecr se in ser g/’rxg

my/ kg, pro. L. Y 3Gf %ﬁ% o é‘%i‘lk@ Pb“ é‘l Bip(g % (A%Pf&

ENVIT 0.2 n'Q/ k\@«(s\@g@ VQQb 10D e e THOQH R AB oK G MB-Bp(OMe))-(APIUPS
VAib-V-Aib-EIQL-(aMe-M)-HO-Har-A-Har-(Bip(OMe))-(aMe-APPA);
V-Aib-V-Aib-EIQL-(acMe-Nlg)-HQ-Har-A-Har-(Bip(OMe))-(cMe-APPA);
V-(AGO»-V-Aib-EIQL-(aMe-M)-HOQ-Har-A-Har-(Bip{ OMe))}-(aMe-APPA);

10 V-(AC30)-V-Aib-EIQL-(ceMe-Nle)-HQ-Har-A-Har-(Bip(OMe))-(cMe-APPA);
V-(AC5C)-V-Aib-EIQL-(caMe-M)-HQ-Har-A-Har-(Bip(OMe))-(aMe-APPA);
VA(ACC)-V-Aib-EIOL-(aMe-Nle)-HO-Har-A-Har-(Bip(OMe)-(aMe-APPAY;
{oeMe-V)-(ACsC)-V-Aib-E10L-(aMe-M)-HOQ-Har-A-Har-(Bip{OMe))- (M-

APPA);
15 (oMe-V){ACsC)-V-Aib-EIQL-(aMe-Nle)-HO-Har-A -Har-(Bip(OMe))-(oMe-

APPA);

(NMe-V)-(AC;C)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-(Bip(OMe))-(aMe-

APPAY; _

(NMe-V)-(AC5C)-V-Aib-EIOL-(Me-Nle)-HO-Har-A-Har-(Bip(OMe))-(cMe-
20 AFPAY;

AiL-V-Aib-EIQL-(eMe-M)-HQ-Har-A-Har-(aMe-2FPhe)-(APPAY
Aib-V-Aib-BIQL-(aMe-Nle)-HQ-Har-A-Har-(:Me-21Phe)-(APPA);
V-Aib-V-Aib-EIQL-(aMe-M)-IQ-Har-A -Har-{(aMe-2FPhe)-(aMe-APPA);
V-Aib-V-Aib-EIQL-(aMe-Nle)-HQ-Har-A-Har-(aMe-2FPhe)-(aMe-APPA),;

25 V-(AC;C)-V-Aib-E1QL-(aMe-M)-FHQ-Har-A-Har-(aMe-2F Phe)-(aMe-APPA);
V-(ACC)-V-Aib-EIQL-(uMe-Nle)-HQ-Har-A-Har-(aMe-2FPhe)-(Me-ATPAY;
VAAC;C)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-{oMe-2FPhe)-(aMe-APPA);
V-{AC0)-V-Aib-EIQL-(xMe-Nle)-HQ-Har-A-Flar-(aMe-2FPhe)-(aMe-APPA);
(aMe-V-ACO)»-V-Aib-EIQL-(aMe-M)-HQ-Har-A -Har-(oMe-2F Phe)-(aMe-

30 APPAY; .
(aMe-V)-(AC;C)-V-Aib-EIQL-(aMe-Nie)-HQ-Har-A-Har-(aMe-2FPhe)-(aMe-
APPAY;
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Figure 3: In vivo DRC study V\I}th Seq. ED No. Il (Figure A %
increase in serumCa2 levels. Fi tlit 8. % decrease in serum PO4
| evels), in OVX Fenale Rat. 5/8 Changes in TRAP (13) WR control
el ms OVX control (20pgilt9, sc) Seq 111 (300 ogrkg. po) Changes in
femur weight (C Figure 4; Changes in biochenical paraneters and
femur wei ght, (NMEVX(REIC)aY el BE weeMs-M r Batiient-Har-(dMSaHPhelf Mo~ LI E
and ETH(1 34) @/8 Seq. ID No: IIl, dose 03 ng/kg po (C) Figure 5:
Hi st ol ogi cal sect ons of the femur, in Gsik-rats after 6 weeks
treat ment w t (NS@&suh-DAND)-V Alib-EIGT -&xMwWI@QMWDHm( BMe-Selthe)-{ NoO:
111, dose 0. 3@4&9 po (O
3 Aib-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-(aMe-Tip)-(APPA);
Aib-V-Aib-EIQL-{uMe-Nle)-HQ-Har-A-Har-(aMe-Tp)-(APPA);
(AC:C)-V-Aib-EIQL~-(aMe-M)-HQ-Har-A-Har-(aMe-Trp)-(APPAY;
{AGO)-V-Aib-EIQL-{aMe-Nle)-HQ-Har-A-Har-(aMe-Trp)-(APPA);
(AC;C»V-Aib-EIQL.-(aMe-M)-MQ-Har-A-Har-(aMe-Trp)-{ APPA);

10 (AC;C)-V-Aib-EIQL-(aMe-Nie)-HQ-Mar-A-Har-{aMe-Trp)-(APPA);
Aib-V-Aib-E1QL~(aMe-M)-HQ-Har-A-Har-{(aMe-Trp)-(aMe-APPA);
Aib-V-Aib-BIQL-(aMe-Nle)-HQ-Har-A-Har-(aMe-Tmp)-(aMe-APPA);

Vo {AC;C)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-(aMe-Trp)-{(aMe-APPA),;
V-{ ACCY-V-Aib-EIQL-(oMe-Nle}-HQ-Har-A-Har-(aMe-Trp)-(aMe-APPA);

15 V-(ACC)-V-Aib-EIQL-(aMe-M)-HQ-Har-A-Har-(aMe-Trp)-(aMe-APPA)Y,;
Vo(ACC)V-Aib-EIQL-(aMe-Nle)-HQ-Har-A-Har-(aMe-Trp)-(eMe-APPA);
(ctMe-VI-(AC:O)V-Aib-EIQL-(aMe-M)-HOQ-Har-A-Har-(aMe-Trp)-(aMe-
APPAY;
(eMe-VI)-(AC;C)-V-Aib-EIQL-{(aMe-Nle)-HQ-Har-A-Har-{aMe-Trp)-(atMe-

20 APPA).

18. Pharmaceutical composition comprising compounds of formula (I) as claimed in
any preceding claim and suitable pharmaceutically acceptable excipient(s).
19. The compounds of formula (1) or their pharmaceutical compositions as ¢laimed in
any preceding claim which act as an agonist of PTH-1 receptor, useful for treating
C2A or delaying the progression or onsel of osteoporosis, especially  primary
osteoporosis, endocrine osteoparosis, postmenopansal osteoporosis, hereditary and
cangentinal forms of osteoporosis.
20. A method of preventing or treating diseases caused by primary osteoporosis,
endocrine  osteoporosis, hereditary  and  congenital  forms  of  osteoporosis,

30 agteoporosis due to immobilization, mhronid obstructive pulmonm‘y disease or

rheumatologic disorders'(rhcumatoid arthritis, spondylitis), osteomyelitis or an

infections lesion in bone, leading to bone loss complications comprising
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Figure 6: Histol ogical sections of the tibia in O/X rats after 6
weeks treatnent with Seq. WM #. 111.

10

20

2}

22

administering an effective, non-toxic amount of compound of formula () as deflined
in any preceding claims to a patient in need thereof,

A medicine for treating/reducing any of the disease conditions described in any
preceding claims which comprises administering a compound of formula (I), as
claimed in any preceding claims and a pharmacentically acceptable carrier, diluent,
excipients or solvate to a patient in need thereof,

Use of compounds of formula (1) as claimed in any preceding claims, their
pharmaceutical compositions and medicines containing them, as a ‘medicament

suitable for the treatment of diseases mentioned in any of the aforesaid claims.
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