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GH-RH could be exerted on these receptors. In addition, receptors for VIP and other, as yet

unidentified receptors of this family, could all be targsts of local GH-RH, -
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- in view of the role of GH-RH as an endocrine regulator of GH release, novel therapeutib
strategies, based on the use of agonistic and antagonistic analogs of GH-RH, have been devised
for the treatment of various pathological conditions.

35 GH is a polypeptide having 191 amino acids that stimulates the production of differant
growth factors, e.g. insulin-like growth factor | (IGF-l), and consequently promotes growih of
“numerous tissues (skefeton, connective tissue, muscle and viscera). and stimulates various
physiclogical éctivities {ralsing the synthesis of nucleic acids and proteins, and raising lipolysis, but
loWering urea secretion). Release of pituitary GH is under the control of refeasing and inhibiting
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35 activity of GH-RH and exert diréct antiproliferative effects in vitro on cancer cells, and in vivo on
tumors. Direct antiproliferative effects of GH-RH antagonists are exerted on tumoral receptors
(binding sites). In addition to the specific tumoral SV rfeceptors for GH-RH, receptors for VIP and
other, as yet unidentified receptors of this family, are targets of GH-RH antagonists,
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35 ... GH-RH antagonists have been shown to inhibit the mRNA levels and protein
concentrations of VEGF in human androgen-sensitive and androgen-independent prostate cancer
madals {Letsch M et al, Proc Natl Acad Sci USA 100. 1250-1255, 2003; Plonowski A et al,
Prostate 52: 173-182, 2002} and this phenomenon contributes to their antitumor effect, since
VEGF plays an important stimulatory role in the neovascularization and growth of various tumorg_
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35 growth hormone secretion. The standard antagonist was also evaluated clinically (Ocampo-Lim 5§
et al, J Ciin Endocrinol Metab 81: 4395-4399, 1996, Jaffe CA et al, J Clin Endocrinol Metab g2-
634-637, 1997). Large doses of this antagonist (400 pg/kg) eliminated nocturnal GH secretion in
normal -subjects and inhibited the response to GH-RH. The standard GH-RH antagonist algg
reduced GH levels in a patient with acromegaly. However, for clinical use, much more potent

- 40 antagonists of GH-RH are required.
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Ser, while R"" and R* can be either Arg, D-Arg, or Cit. In the case of US Patent 6,057,422, R® can
be either Arg, Har, Lys, Orn, D-Arg, D-Har, D-Lys, D-Orn, Cit, Nie, Tyr{Me), Ser, Ala, or Aib, while
R" and R* are always Arg,
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SUMMARY OF THE INVENTION

There is provided a novel series of synthetic analogs of hGH-RH{1-29)NH; and hGH-
RH(1-30)NH;. These analogs inhibit the release of growih hormone from the pituitary in mammals
40 as well as inhibit the proliferation of human cancers through a direct effect on the cancer calls, The



enhanced antagonistic properties and prolonged duration of action
regarding the inhibition of GH- RH-evoked GH release. These properties
are believed to result from replacement of various amino acids and
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wherein inhibit the proliferation of human cancers through a direct effect on the
R, is pm@é@?@ﬂ—%ﬁﬁﬁiz)ﬁb@ﬁ stronger i.nhibitory_ potencies of the new analogs, as
10 comﬁ%{ed {Iﬁ\égously described ones, .results.from replac_:ement of
AT s Tyt )a ino*acids. In one aspect there is provided a peptide selected
11 .. from the group having the formulae:
Alls H'%!Q,Pafy'{r\- -%r?é’-AspS-Ala4_lies—Phe(CI)6-Thr‘-Asne-Har9-A'O
A% is HisAdtJatgys12-Vall3-Leul4-Abu'S-GInl6-
and phahBYLREAALAL ;A0 V52 -1 eu22-L eu23-Gin21-Asp25-
le26-Nle27-D-Arg2B _Har29-NH2 wherein R1 is PhAc or CH3(CH2)6CO,
'nawieTIARETY HiEY iDprFyaEMe boriSoifid-HS dbins APk QEIGHE AR ISHRIS QIATY,
consisting$¥d pharmaceutically acceptable salts thereof. in another aspect, there is
provided a compound as defined above selected from the group
[PhAC-TyeoRsfYing O3 (EEACHR)T, Trlvg2 " PrHe(PCHBY Flakds Ty iMe) 10, HS nGH-RH( 1-
28NH, Abulb, Nie27, D-Arg2B Har25)hGH-RH(1- 29)NH2 Peptide 62 [PhAc-Tyr',
o Dég_%i Phe(pCl)6, Har9, Tyr(Me)10, Hart, Abul5, Nie27, D-Arg2B, Har
‘ eE)%rhG -RH(1- 29)NH2 Peptide 63 [PhAc-Tyr', D-Arg2. Phe(pCl)6, Har9,
Tyr(Ma)to, Amp", Abul5, N1e27, D-Arg2B, Har2[hnGH-RH(1-
[PhAc-Tyr’, D-Arg?. Phe(pCh®, Har®, Tyr(vie)®, Har'' Abu*. Nie®, D-Arg®™, Har*ThGH-RH(1-
29)NH,

Peptide 83

[PhAc-Tyr", D-Arg®, Phe(pCl®, Har®, Tyr(Me)™®, Amp™, Abu®, Nie?" D-Arg®, Har®InGH-RH(1-
29)NH,
Peptide 64

Phac-Tyr", D-Arg®, Phe(pCl)?, Har®, Tyr(Mie)'®, Cit", Abu™ Nie?, D-Arg?®, Hérzg]hGH..RH(q-
28)NH,
Paptide €5

[PhAc-Tyr', D-Arg?, Phe(pCh. Har®, Tyr(Me)™®, Abu™, His® Nie?, D-Arg®, Har*hGH-RH{1-
29)NH,

Peptids 84
[PhAac-Tyr', D-Arg®, Phe(Ch®, Har®, Tyr(Ma)'®, His", Abu™, His™ Nl D-Arg®, Har®hGH-
RH(1-29)NH,

Paptide £5, and combinations thereof.



29)NH2 Peptide 64 [PhAc-Tyrl, D-Arg2, Phe(pCl)6, Har, Tyr(Me)1ll Cit71,
Abul5 Me 27, D-Arg2fi Har29jhGH-RH(1- 29)NH2 Peptide 65 [PhAc-Tyr',
D-Arg2, Phe(pCl)6, Har9, Tyr(Me)l0, Abuts, His20, Nle27, C-Arg2B,
Har29jhGH-RH(1- 29)NH2 Peptide 84 [PhAc-Tyrl, D-Arg2, Phe(pCl)6,
Har9, Tyr(MMe)10, Hisl', Abu", His20, Nle27, D-Arg28, Ha 9jhGH-
RH(1-29)NH2 Peptide 85, and combinations thereof. 6a Disclosed are

e n Tyr', D-Arg’,
D%@;e%%ggsﬁ%aﬁrlgeﬁﬂd{gmem f%emﬁge%% g0k [FhAG-

iPhAc-TsmaPzé\]ﬁeﬁfﬁmalzdj*ﬁmﬂ«rp%puaam DBhA ﬁr@f@%ﬁﬁ%hﬁh@%@;@@}w
Peeti®; Ipi'0, Abu's, Nle27, D-Arg28, Har29lhGH-RH(1-29)NH2 Peptide 34
[PhAc-Tyr', D-Arg2, Phe(pCl), Har9, 2-NatiO, Abul5, Nle27, D-Arg26,
Har29]hGH-RH 1 29)NH2 Peptlde 35 [PhAc Tyr', D-Arg2, Phe (pCl)6,

Phac-T ol AfSipt &R 1827, BYArdSS! HAMTThEH R (H2gR-Peptrienss
HRMideskyr', D- ArgZ Phe(pCl)6, Har9, Phe(pNH2)t0, Abu", Nle2i, D-Arg28,
Har291hGH-RH(1:- 29)NH2 Peptide 37 [,PhAc-Tyr', D-Arg2, Phe(pC1)0,
Har9, Trp10, Abu", Nie27, D- -Arg28, Ijaar29 hGH-RH(1-29)NH2 Peptide 38

[Phac-Tgh PRHRCHRR(PBIAGR PRABLN 6 PHA N BhfoNGD) 1o AB G- R E22INH,
FopAdg28, Har29]hGH-RH(1- 29)NH2 Peptide 39 [PhAc-Tyr', D-Arg2,
Phe(pCl)6, Har9, 3-Pal'0, Abul5, Nle27, D-Arg28,
Har29]hGH RH(1- 29)NH2 Peptlde 40 [Phﬁc Tyr', D-Arg2, Phe(pCl)6,

PR T AR b B3N DA 52D o G, MCLPBNFL 28t
PEbtEhAe-Tyr', D-Arg2, Phe(pCI)6 Har9, Tyr(Me)'0, His", Abu75, Nle27,
D-Arg2, Har29]hGH-RH(1-

[PhAc-Tyr!, D-Arg?, Phe(pCl)®, Har®, Phe(pNH,)™, Abu'®, Nie?, D-Arg®, Har*IhGH-RH(1-
PYINH,
Peptice 37

[PhAc-Tyr', D-Arg®, Phe(pCl)®, Har®, Trp™, Abu™, Nie¥, D-Arg®, Har®*IhGH-RH(%-29)NH,
Peptide 38



29)NH2 Peptide 62 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Tyr(Me)16, Har",

- Abuts, Nle27, D-Arg28, Har29]hGH-RH(1- 29)NH2 Peptide 63 [PhAc-Tyr',
D-Arg2, Phe(pCi)6, Har9, Tyr(Me)70, Amp", Abul5, N1e27, D-Arg28,
Har29]hGH-RH(1- 29)NH2 Peptide 64 [PhAc-Tyr', D-Arg2, Phe(pCl)6,

Har9, Tyr(Me)t0, Cit", Abu's, Nle27, D-Arg28, Har29]hGH-RH(1- 29)NH2

Peptide 65 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har , Tyr(Me)10, Abul5, His20,

‘Nle27, D-Arg28 , Har29]hGH-RH(1- B)NHZ Peptide 84 [PhAc-Tyr',

D-Arg2, Phe(pCi)6, Har9, Tyr(Me)1D, His", Abuts, His20, N1e27, D-Arg28,

Har291hGH RH(1- 29)NH2 Peptide 85, and combinations thereof. Sc The
[PhAc-igol d2dvd prifiesiel) refdtes @R@M@eh ‘eotiprisingafie RrivatheHar*hGH-RH(1
2OINHR,-A'-A'-AZ-Asp-Ala-A-A-Thr-A'-A9-A'0-A"-A' 2-Val-Leu-AtS-A'

% el S%-At9-A20-A21-A22-Leu- Gin- Asp-lle-A27-A28-A29-A30-R2

greln is a member of the group consisting of a) PhAc, Hca, Dat,

IndAc Ipa, 1-Nac, 2-Nac, 1- Npr 2-Npr, Ibu; CH3(CH2),CO, or
[PhAC~H®dE(’¢IﬁZ§’f@CDQ%éi@rSn dsPah inbeger. oA zad\mfgmﬁs])@nﬁmeag NH,

steight ghain, cyclic, branch chain, saturated, unsaturated or poly

unsaturated aliphatic carboxyl group of 6-14 carbon atoms and any

carp ic or heterpcyclic aromatic carboxyl group gg‘ arbon atoms
PR g Sy LA RRor A, ORIt B broVIF, N L DA et AT EOINH

Hetetioeyidlic ring, A is Phe, D-Phe, Arg, D-Arg, or a carbon nitrogen single

bond, A'is Tyr or His, A2 is D-Arg or D-Cit, A5is lie or Val, A is Phe, Tyr,

{F’hAc» ‘%r Erpe(?ﬁhe(‘%éﬁ@'cﬂa‘@';rgﬁrkﬂ iy O L1 AR 5 Asiy rAsn, Cit, a?ﬁ"IgaGHRHm-

n, Ser er, Thr hr, Ala, D-Ala, Abu, D-Abu, of Ai
HHIS D-His, Amp, D-Amp, Gup, or D-Gup, A'0O is Tyr, Tyr (Et), Tyr(Me);
e, 6a which Y=H, F, Cl, Br, or I; Amp, His, Cha, Chg, Boa, Dip,

[PhAc-Tyr', D-Arg®, Phe(pCl)®, Har®, Tyr(Me)™, Har"', Abu™, Nie?, D-Arg®, Har*lnGH-RH{1-
29NH, '
Peptide 63

[PhAc-Tyr', D-Arg?, Phe(pCli®, Har®, Tyr(Me)™, Amp'", Abu'®, Nie¥, D-Arg®, Har*hGH-RH(1-
20)NH, '
Pepiide 64

[PhAc-Tyr’, D-Arg?, Phe(pClP®, Har®, Tyr(Me)'®, Cit", Abu'®, Nie”, D-Arg®, Har®JhGH-RH(1-
29)NH,
Peptide 65

[PhAc-Tyr!, D-Arg?, Phe(pCl)®, Har®, Tyr(Me)™®, Abu™, His®, Nie”, D-Arg?®, Har*hGH-RH(1-
2G)NH, |
Peptide 84

[PhAc-Tyr', D-Arg®, Phe(pCl)°, Har®, Tyr(Me)™, His"", Abu™®, His®, Nie? D-Arg®, Har®hGH-
RH(1-29)NH,

Peptide 85, and combinations thereof,



Trp, Trp(For), Tpi, 1-Nal, 2-Nal, 3-Pal, 4-Pal, Phe(NH2), or Phe(N02), A" is
His, D-His, Arg, D-Arg, Cit, Her, D-Har, Amp, D-Amp, Gup, or D-Gup, A2
is Lys, D-Lys, Orn, D-Orn, Her, D-Har, Cit, D-Cit, Nle, or Ala, A15 is Gly,
Ala, Abu, Aib, Nie, Gin, Cit, or His, A15 is Gin or Arg, A19 is Ala or Abu,
A2is His, D-His, Arg, D-Arg, or Cit, A21 is Lys, D-Lys, Orn, D-Orn, Cit, or
D-Cit, A22is Leu, Ala or Aib, A27 is Met, Leu, Nie, Abu, or D-Arg, A28 is
Arg, D-Arg, Her, D-Har, Ser, Asn, As ¥ Ala, Abu, or Cit, A29 is Arg,
D-Arg, Her, D-Har, Cit, D-Cit, or Agm, A30 is Arg, D-Arg, Her, D-Har, Cit,
D-Cit, Agm, or is a carbon-nitrogen .or carbon-ox ingle bond, 6d R2
BRI AN RO NSRRI O S OR%, in which R3
R,-A%-A8nd R4 are-any o He A - alkyl)-G2.20° alkenyl,-B2 X0 aikinyd e CA T XF°-A7-A % Leu-
henylalkyl, €55, or-CH(C6H5)2; provided that if A29 is Agm then A3
Gin- Asg"”a’ 2_5%%b"§eﬁ and if A3 is Agm then R2 is absent, and
whereindRaihface el B éoe Srabe SAIESINErebR W 200e5/CAaaoBgiAc, Ipa, 1-Nac, 2-Nac,
1-Npr, %%1;,/%%,2@@%@%);@%, Bﬁnmg(mﬁzp%m@;m@@rgb@%mamg@fmefﬂ&esd,nand b)
the formula above wherein_onge or both _of A" and A20.are other than Ar
any oS R beElH T roTEal B i A T rated
aliphatiaesrPHAeTYr oD ATG2cPhRpEyB S ANh G Ty FEVRSBO A Hregycic aromatic
carboxyPaN 28 HaZlihe Btk (E2NHZ b Replislaibr ERAGTME, JPoM G2 N, and O in
. P e(i%glr)G, Amp9, Abul5, Me27, D-Arg28, HarZ9]hGH-RH(1-29)NH2
the heghanfiie 680 (PhAc-Tyr, D-Arg2, Phe(pCl)6, His9, Tyr(Me)10, Abuts,
A® is PhidIE2PHB-Arg 28 AR HBHIRMTIC2GINIZ Pegitfde 69
Atis TM&(QHZWOO-Tyrl, D-Arg2, Phe(pCl)6, Amp9, Tyr(Me)10, Abu75, Me
.. 27, D-Arg28 Har29]nGH-RH(1- 29)NH2 Peptide 70 15
Als Drﬁi@%ﬁ@(gﬁz)sco-wr', D-Arg2, Phe(pCIf, Amp9, Tyr(Me)1, Abu's, Nle27,
A® is lieDrAfg28, Har )hGH- RH(1-29)NH2 Peptide 71

A% is Phe, Tyr, Nal, or Phe(Y), in which Y=F, Cl, Br, or

A¥is Asn, D-Asn, Cit, D-Cit, Gin, D-Gin, Ser, D-Ser, Thr, D-Thr, Ala, D-Ala, Abu, D-Abu, or Aib,
A% i3 His, D-His, Amp, D-Amp, Gup, or D-Gup,

A s Tyr, Tyr (B, Tyr(Me); Phe(Y), in which Y=H, F, Cl, Br, or {; Amp, His, Cha, Chg, Bpa, Dip,
Trp, Trp(For), Tpi, 1-Nal, 2-Nal, 3-Pal, 4-Pal, Phe(NH,), or Phe{NG,),

A" is His, D-His, Arg, D-Arg, Cit, Har, D-Har, Amp, D-Amp, Gup, or D-Gup,

A'?is Lys, D-Lys, O, D-Orn, Har, D-Har, Cit, D-Cit, Nle, or Alz,

A% i Gly, Ala, Abu, Aib, Nie, Gin, Cit, or His,

A'is Gin or Arg,

A" is Ala or Abu, _

A is Hig, D-His, Arg, D-Arg, or Cit,

A% is Lys, D-Lys, Om, D-Omn, Cit, or D-Cit,

A% is Leu, Ala or Alb,

A% is Met, Leu, Nie, Abu, or D-Arg,

A% is Arg, D-Arg, Har, D-Har, Ser, Asn, Asp, Ala, Abu, or Cit,

A% is Arg, D-Arg, Har, D-Har, Cit, D-Cit, or Agm,

A% is Arg, D-Arg, Har, D-Har, Cit, D-Cit, Agm, or is a carbon-nitregen or carbon-oxygen single
bond,



[HOOC(CH2)12CO0-Tyr', D-Arg2, Phe(pCl)6, Amp9, Tyr(Me)10, Abuts,
Nle27, D-Arg28, Har29]hGH 20 RH(1-29)NH2 Peptide 72 [PhAc-Tyr',
D-Arg', Phe(pCl)6, Amp9, Tyr(Me)10, His", Abuts, Me27, D-Arg28,
Har29]h ;H-RH(1- 29)NH2 Peptide 73 25 [PhAc-Tyr', D-Arg', Phe(pCl)6,
Cite, Amp9, Tyr(Me)iO, His", Abut", Me27, D-Arg2B, Har29jhGH-RH(1-
29)NH2 Peptide 74 [1,Nac-Tyr', D-Atg2, Phe(pCi)6, Cite, Amp9, Tyr(Me)t0
His", Abul5, Me27 D-Arg28 Har24hGH- RH(1-29)NH2 Peptide 75 30
[CH3(CH2)6CO0 -Tyr', O-Arg2, Phe(pCl)6, Cite Amp9, Tyr(Me)10. Hid"
R; is ~m1§ﬁhﬁézzw"§*dz§“*ﬁfgv2@f s-R‘%llﬂl-%)iQﬁaz Pepfitd 76 and Rq are any of
Cio aiileQ.g(éﬂtgg)ﬂbZQQ azﬂéwgmﬁagzﬂweﬂﬁe(n@|)@sl€étexgﬂg®e%’£y5(l\/l$)i0, His",
, uts,.Me27,,.D- 3 - - , ‘ .
oroc S BB B Prboe CHes Amp TaED G 2oeert and
pharmaspuliss) Riesrtale A2 8NP 9lhGH-RH(1-29)NH2 Peptide 78 WO
2005/016953 PCT/US2004/024183 8 [CH3(CH2)6CO -Tyr', D-Arg2,
Phe(pCQ6, Cite, His', Tyr(Et)t0, His", Abul5,. N1e47, D-Arg28,
Har29]hGH-RH(1-29)NH2 Peptide 79 [CH3(CH2)6CO -Tyr', D-ArgZ,
Phe(pClI)6, Ala8, His', Tyr(Et)50, His", Abuts, Nle27, D-Arg28, 5
Har29]hGH-RH(1-29)NH2 Peptide 80 [HOOC(CH2)CO -Tyr', D-Arg2,
Phe(pClI)6, Ala8, His', Tyr(Et)t0, His", Abul5, Nle27, D-Arg28,
Har24jhGH-RH(1-29)NH2 Peptide 81 10 [HOOC(CH2)12CO -Tyr',
D-Ar92, Phe(pCl)6, Ala8, His9, Tyr(Et)t0, His", Abu75, Nfe27, D-Arg28,
Har2lhGH-RH(1-29)NH2 Peptide 82 IZH3(CH2)5CO-Tyr', D-Arg2,
Phe(pCl)6, Ala’, His', Tyr(Et)t0, His", Abul5, His2D, Nle27, D-Arg28
Har29jhGH-RH(1-29)NH2 Peptide 86 15 [CH3(CH2)6CO-Tyr", D-Arg2,
Phe(pCl)6, Ala’, Amp9, Tyr(Et)t0, His", Abut", His20, Nle27, D-Arg28,
Har29jhGH-RH(1-29)NH2 Peptide 87 [HOOC(CH2)12CO-Tyr’, D-Arg2,
Phe(pCl)6, Ala8, His9, Tyr(Et)10, His", Abuts, HisZO, Nle27, D-Arg28, 20
Har29]hGH-RH(1-29)NH2 Peptide 88 [HOOC(CH2),2CO-Tyr', D-Arg2,
Phe(pCI)6, Ala’, Amp9, Tyr(Et)1 His", Abul5, His20, Nfe27, D-Arg2e
Har-9jhGH-RH(1-29)NH2 Peptide 89 25 [1-Nac-Tyrl, D-Arg2, Phe(pCl)6,
Ala', His9, Tyr(Et)t0, His", Abuts, Nle27, D-Arg28, Har29jhGH-RH(1-



WOMPE2OREptide 91 [CH3(CHa)6CO -Tyrl, D-Arg2, Phe(pCl)6, Hig'jUS2004/024183
Tyr(ENt0, His", Abuts,. Nle27, D-Arg28, Har'9JhGH- RH(1-29)NH2
Peptige Ag A8 K3 HR8aQanl ¥a Ré@i[% RRR(RIG 8186 WA CLHRor botn
Nlel7, D;Arg'8, Har 9)hGH-RH(1-29)NH2 Peptide 93

of e B BT Bty 39rKéhes, Ala), His9 Tyr(Et)70 His", His15,
His20, Nfe 2Perifef28hSErFrp2aanGie-ra s 20JRHE Pepbde=94

[PHEHB(C IB2AGE Oy DaA 2T Re(FC BG; AleTis Oyt ISt QuEmH,

5 Abut;segggggWNleZ? D Arg28 Har29JhGH-RH(1-29)NH2 Peptide 95 WO

2005/016953 PCT/11S20041024183 9 [CH3(CH2)6CO -Tyr', D-Arg2,
Phe p%%G, AIZaB, Hi59$ Tyr(gl)Et 1015His"270rn'2,2é6\bu'8-, His20, Orn21, Me27,

(PSR HAE 2 BTG RATE- 205N 1 e e plcfs D6 BB S RONr
D-Arg2ptRaé&@Cl)6, Ala", His9, Tyr(Et)1D, His", Abul5, Nle27, D-Arg28, 5
Har29]hGH-RH(1-29)NHEt Peptide 97 [CH3(CH2)8CO -Tyr', D-Arg2,

ch6, Ak, HiS.sTyre is" N|e27 2D '

10 P e T Rl Sl ko BB D R gy
Phe(PefY8e &fa", His9, Tyr(Et)10, His", Abuts, Nle27, D-Arg28,
Har29]hGH-RH(1-29)NHEt Peptide 99 [Hca -Tyr', D-Arg2, Phe(pCI)6, Ala,

ICHIEH, Lyt Poisy, Abelpt) Niedp), Driegas, HouZ LG -RINE, 2REBH-RH(1-
2gRgptide 10Q:15ICHB(CH2)6CO -Tyr', D-Arg2, Phe(pCl)8, Alas, His9,
yrzEt)tO, His", Abu'5, Me27, D Arg28, Har29]hGH-RH(1-29)NHMe
Peptide 101 [HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCpe, Alas, Hi5289,' ]
H@OREEEBCAITYr O R ATIESPPIS26mm YT Me) NIaby | DiRTgd8-Arg™, HarJnGH-
RHdae258jiNG H-RH(1-29)idikl21Peptide 102 FCH3(CH2)9CO -Tyr', D-Arg2, ‘
Phe(pCIf, Ala’, Amp9, Tyr(Et)70, His", Orrt12, Abuts, His20, Orn21, Nle27

el B e e A D Lol e A M

20 RN1e28N . Arg28, HESRHEH-RH(1-29)NH2 Peptide 104 [CH3(CH2)5CO
-Tyr', D-Arg2, Phe(pCl)6, Ala8, His9, Phe(pNO2)10His", Om72, Abu'5,
(PRASAQrOMAAy, MGZ(Z@EB:%Q;%J'ﬂ%l’h,%ﬁi%'@@hib@ B%%@'QQ%%H-RHU-
2%@3(CH2)%%%&T%§,‘ D-Arg2, Phe(pCl)6, Ala8, His9 Tyr(Et)10 His",
m12, Abu's; His20, Orn21, Nle27,
25 [PRAC-Tyr, D-Arg’, Phe(pCl)®, Cit, Amp®, Tyr(Me)'®, His"', Abu™, Nie”, D-Arg®, Har"hGH-RH(1-
20)NH, Peptide 74

[1“Nac-Tyr', D-Arg®, Phe(pChP°, Cit®, Amp®, TyriMe)®, His", Abu®, NIe?, D-Arg®, HarIhGH-

RH(1-20)NH, . Peptide 75

30
[CHa(CH)sCO -Tyr', D-Arg®, Phe(pCh®, Cit®, Amp®, Tyr(Me)'. His'', Abu', Nie¥, D-Arg®,
HarIhGH-RH(1-28)NH, Peptide 76

[HOOC(CHL)1:CO -Tyr', D-Arg?, Phe(pCl®, Ci, amp® TyriMe)™, His™, Abu'®, Nie*, D-Arg®,
35.:Har®IhGH-RH(1-29)NH, Peptide 77

[CH4(CH2)CO -Tyr', D-Arg?, Phe(pCl®, Cit®, Amp°, TyrEH', His", Abu™, Nie”, D-Arg®,
Har®IhGH-RH(1-28)NH. Peptide 78



W 2A0gR85KRr29]hGH-RH(1-29)NHEt Peptide 106 [HOOC(CHRARE 004
-Tyr', D-Arg2, Phe(pCl)6, Ala", Amp9% Tyr(Et)10, His", Om", Abul5, His2

: 1, 35 Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2 Peptide 107

[C%:IZ-%Z@%&H%YIZ@@@W%%%%, he(p1)6 TATES) HigtsDippouisNte”,  D-Arg®,

HarGhet2 RABLES) Mis20, Om2t, MéZptide &8g28, Har29]hGH-RH(1-29)NH2
Peptide 108 10 [HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCl)6, Ala’, His9,

[CHITOBMNEG2)F Hisy, @r%%g%‘i}ﬁl%éﬁis Qe %m le2, DFAQ2tL o o
: "RH(1-29)NH2 Peptide 109 [HOO(CH2) P5co tr, RrgP-Ad”
° Haﬂﬁ%&%@%&%ﬂsg, Tyr(Et)?gDéﬁzd?éﬁqlz, Abu15, His20, Om'r |\/|e27r,g

D-Arg28, Har29JhGH-RH(1-29)NHEt Peptide 110 [CH3(CH2)6CO -Tyr',
[HODATHR:EheME]) DAY', AMRpOIR 7 AaHiHisOmiZeAbugisHiS20, OMek 5 a2
HarNheRLRIRIAERE, Har29IhGH-BH(-29)NH2 Peptide 111 [CH3(CH2)6CO

- -Tyr', D Arg2, Phe(pCl)', Ala’, Amp 9, Phe(pNO2)10, His", Omt2, Abu75,

10 His20, Om21, Nle27, D-Arg28, I—éarZQJhQI;I-RH(l-ZQ)NHZ Peptide 112 -
[HO S5 - TOD- AHgirPlhepel) Higk Tatid, Fyis(Eram Hise?, D-Arg”
Har Chaitl-RIB{IEoMIS26, Om2t, MePRZiida-dgg28, Har29JhGH-RH(1 29)NHEt

Peptide 113 JCH3(CH2)6CO -Tyr'; D-Arg2, Phe(pCl)', Ala’, His9,!Dipt0,

o Hig" 11T Abu7$, His20, ©m21, Nle27, D- Asg28,, 5 .. a0 "
{"%ﬁ&a%‘ﬁ% ﬁjé&-gﬁ&%'gfhﬁ‘&' *en}‘f?d'e%4 [ CHES6 O Ty B a5 DA™,
Har DT 1ENE: Hiso, Phe(pi6RYES, 8is”, Orh2, Abu/s, His20, Om”, |

15 Nle27, D-Arg28, Har29JhGH-RH(1-29)NHEt Peptide 115
[CHASRSEICH2) D260, Fia(pBATaRs Phgte ', AP, D10 KIS, @ny,
Hor? “RH@% 8512% NieST Eé%gdé‘}f‘éﬁ&ﬁ%@ﬂh%ﬁﬂsp%’ﬁdgb Arg™,

16 [HO ? i)lZCO Tyr', D- rgi he(pCl)', Ala’, Amp, Phe(pNO2)i0

His", Om92, Abuts, His20, Om21, Nle27, D-Arg28,
HOPRIBIRICPTRT Q20 NME(Petide’) HISCHAEDMZHED Abyr, HRAGIZ, D-Ar?,

20 Har RFEERAE 258, Amp9, Dip7, Hisig@ss12, Aburs, His20, Om21 . Nle2 ,

D-Arg28, Har “'jhGH-RH(1-29)NHEt Peptide 11$ [CH3(CH2)8CO -Tyr',

-Arg2, Phe(pCl' Ala, Am 9 Phe ,, His" '2 ,s zo 21 ) p (pPNOZ} , Om, Abu, -
f”‘{?ﬁ%ﬁ@@@&frg %A%z@?ﬁa?ﬁ%jﬁmé’r@}gfﬂz@m‘ﬁ EiPepie. Hig®. Nie”, D-Ag?,
Har (eFER{CR2MRCO -Tyrl, D-Arg2idRIB8(pCl)6, Ala8, Amps, Dipt, Nislt,

Om12, Abuis, His zo Om21 -, Nt_27, D-Arg20 Har29jhGH-RH(1-29)NHEt

25 '{1-N§%ﬁﬁ§g &bl HOC(E %@%%%?ﬁ%%ﬁﬁ?ﬁig@gép;ﬁgi’,@%g”, Har®hGH-RH(1-

824183

,"Phe(PNO2z)10
-29)Nﬁ2 Pe(ptide 91)

[CHy(CH)6CO -Tyr', D-Arg®, Phe(pCl)°, His’, Tyr(ED™, His", Abu™®, NIs?’, D-Arg®, Har*hGh-

RH(1-20)NH, Pepfide 92
30
[CHa(CH2)sCO -Tyr', D-Arg®, Phe(pCI)°, Ala®, His®, Cit™® Nie?, D-Arg®, Har®hGH-RH(1-28)NH.
Peptide 83

[CHa(CH)sCO-Tyr', D-Arg®, Phe(pCl®, Alz® His®, Tyr(E®, His", His™ His®, Nie?, D-Arg®
35 Har®IhGH-RH(1-20)NH, Paptide 04 '

[CH3(CH,}6CO -Tyr', D-Arg®, Phe(pCl)®, Ala®, His®, TyrEY'", His'', Om™, Abu'S, Om?', Nis?, p.
Arg®, .HarﬂthH-RHﬂ-EQ)NHz Pantide 95



Ori2es/Mle3F, O-Arg28, Hae)hGH-RH(1-29)NHEt Peptide 121 ¥4$0152004/624183 -
disclosed are closely related peptidesfwhich do not fall under the

r BU @ @D 1 <0 en?! Nle?
gdqé Ng@ 02&SA %i‘g (?:%%%’C ? D%Q?E’hep(% Eisargln - N
Dﬁ[ﬂ;ts BRI TPR iirarzg]hGH R f’f $RH2 Peptide 2 5
[HOOC(CH2)4CO-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abu's, Nle27, D-Arg28,
[CHAC2Q)TBH-RI(1E28)HRR BppIesICIHRICHRAIEED Tyt DAMI®, Nie?. D-Arg?,
SHW@QQQ AIGRAPU1LS, NIe27PQ{§{ 28, Har29)hGH-RH(1- 29)NH2
Peptide 4 &O [ROOC(CH2)6CO- Tyr D-Arg2, Phe(pCl)6, Arg9, Abu75,
Nle2', D- -Arg281 Har292)hGH RHgl -29)NH2 Peptlde 5
(CERYEFR) g0 THrD-ARje(PEhe (fehe HiSg B, Nieh7ADsArges”, D-Arg®.
Haf TG H-REIERO)NH2 15 Peptide 8[HOOC(CH2)9CO-Tyr', D-Arg2,
Phe(pCl)6, Arg9, Abuts, Nie27, D-Arg28, Har29]hGH-RH(1- 29)NH2

R A BT £ o

bkblﬁfyr D-Arg2, Ps§6, Arg9, Abuts, NI 27, DArgzs
Har29)hGH RH(1-29)NH2 Peptide 9 25 [CH3(CH2),2CO0 Tyr', D-Arg2,
(HENSTDOAAT OShtifS. AR 2s°Drieg8, Har2ANBHRH (R 2RMHE 29, 5 miy(s.

elp[HOO C )12CO-Ty0, D-Arg2, Phe(pCl)6, Arg9, Abut",
2
gﬁf‘% D-Arg28,~ &ﬁ?%écé -RH(1-29)NH2 30 Peptide 11

[CH3(CH2)14CO-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abuts, Nle27, D-Arg28,
[CHt#EZf;hGiPi RIM(1- B%NHZP'%pﬂlﬁe m*ﬁswﬁbdﬁ(ﬂﬂz)méeo;\w DATg2p-Arg®,

HAPNBECRG oG Rnfdauts, NIe27, Bndirg2fyHar29jhGH-RH(1-29)NH2
Peptide 13 (CH3(CH2)5CO0-Tyrt, D-Arg2, Phe(pCl)6, Arg9, Abuts, Nle27,

Har28 -Arg23]nGH-REI(1-29)NH2 Peptide 14 40, WO, 2005/016953
&53,«6’241§3°\rg Phe(pCi)®, Ala®, His®, Tyr(Et™, His"', Om™, Abu', His®, Om?,

20 Nte‘” D-Arg®, Har®hGH-RH(1-20)NH, Peptide 102

ICHa{CH,)6CO -Tyr', D-Arg?, Phe(pCli®, Ala®, Amp®, Tyr(Et), His", Om™, Aby™, His® Om?'
Niz”, D-Arg®, Har JhGH-RH{1-29)NH, Peptide 103

25 JCH3(CHZ)sCO -Tyr', D-Arg?, Phe(pCl)®, Ala®, His®, Dip™, His'!, Om™, Abu™, His®, Om?', Nie?’
Arg®, Har*hGH-RH(1-28)NH, Peptide 104

[CH3(CH)sCO -Tyr', D-Arg®, Phe(pCi®, Ala®, His®, Phe(pNOL™®, His™, Om™, Abu', His®, Om?',

Nie¥, D-Arg®, Har®JhGH-RH{1-29)NH, . Peptide 105

30 |
[CHa(CH,)sCO -Tyr', D-Arg?, Phe(pCl)®, Ala®, His®, Tyr(Et), His", Om™, Abu'®, His®, Orn?', Nig?,
D-Arg®, Har®IhGH-RH{1-29)NHEt Peptide 106

[HOOC(CH2)12CO -Tyr', D-Arg?, Phe(pCl®, Ala®, Amp®, Tyr(E1)', His", Om™, Abu™, His?®, Om?,
35 Nig¥, D-Arg®, Har®InGH-RH{1-28)NH, Peptide 107

[HOOC(CHZ)1:CO -Tyr', D-Arg®, Phe(pCl)®, Ala®, His®, Dip™, His'', Om'2, Abu'S, His?®®, Om®" Nie”
D-Arg®, Har JhGH-RH(1-29)NH, Peptide 108



v 12 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abu'5, Nle27, Har28, |
D-Arg29jhGH-RH(1-29)NH2 Peptige 15 [CH3(CH2)14C0-Phe, D-Arg2,
- -Phe(pCe, Argd, Abuls, Nle27, D-Arg26, Har29hGH-RH(1-29)NH2 5
{HOC%%‘P%&?%% [ ‘% ﬁfﬁ%iﬁ’é%ﬁ@fpﬁgé D*J*Eragf,“P@Ré’@vgi)6‘ﬁ‘A(1rg§2rﬁ\%uf§zu . His®,
Om* NKEDI, Drneg28aFTHISEHIRGH-RIME1: 29)NH2 Pefitilé0s7 10 [PhAc-Arg,
D-ArgZ, Phe(pCl)6, Arg9, Abuts, Nle27, D-Arg28, ¢
' -RHEL+29NH ide, B8,k --Asg, D+Arg2:Phe(RCi)6:s .
gﬁdg%%g%%%g%g%} '-f?%%%ggqﬁ%hm%?m%\IHZ&Eép}t\%‘e‘1 H5 O™
N BRRE-TYF B,&(r'&f«bﬁ@(%ﬁse Cite, Arg9, BB "RIe27D Arg28
, Har29]hGH-RH(1-29)NH2 Peptide 21 [PhAc-Tyr', D-Arg2, Phe(pCl)6,
(CH(CitgsCCioTARULB I 1Ralp (Y ARGR Bt 241G HRHOEZO WS, 120 Pepiideanie”,
D,AFQZB’ZFGE(%{‘G;EMEH@_'M% Phe(pCl)6, Gite:4r99,Abuts, Nle27, Har28,
D-Arg29jhGH- H(1-293NH2 Peptide 23 25 [PhAc-Tyr', D-Arg2, -
Phe(pCl)5, Cie, Cie, Abu15é N1le27, Har2B, D-ArgZthGH-RH(l-ZQ)NHZ
OH e T O YL T i Rt PHRe IS, Cire™ Gto At T5r”
Nie” IiaR) ", DTty 8: Far DGR H(1- 203NiH2 Pepfide25 30 [PhAC Tyrl,
D-Arg2, Phe(pClIf D-Alae, Arg9, Abulb5, Nle27, D-Arg28,

B M L AR

I
NIe™, IARC.-HAT. BNAFRHBRINENs, Cito, AbulFenide? Har B,
D-Arg29jhGH-RH(1-29)NH2 Peptide 28 WO 2005/01.6953 .

[CHa(CB'Q)I(IJ'éS?QQ%Q%Z:%e [Phﬁég'nﬂé@wafg%spr@&pfg%%ueﬁgr%%[;ﬁ%gfjr ):/\ljj.e”. 0-

s Ab é\cﬁﬁ% - rgg%s ar29lhGH-RH(1-29)NH2 P
A, ?ﬁ%‘z, 5 efé%% hro, Am"]foE‘fB?%E s, Nle27, D-Arg28,
Har29]hGH-RH(1-29)NH2 5 Peptide 31
[CHa(CH)sCO -Tyr', D-Arg’, Phe(pCl)®, Ala®, His®, Phe(pNO,)™, His™!, Om'?, Abu™ His® Om?"
I Nie¥, D-Arg®, Har |hGH-RH(1-29)NHEL Peptide 115 :

[HOOC(CH2)1.CO ~Tyr', D-Arg®, Phe(pCl)®, Ala®, Amp®, Dip™, His™, Om™, Abu™ His® Om?,
Nie”, D-Arg™, Har™ JhGH-RH(1-29)NH; Peptide 116

- [HOOC{CH2)52CO -Tyr', D-Arg®, Phe(pCl)°, Ala®, Amp®, Phe(pNG,)™°, His", Om™, Abu®®, His®,
om®, Nie”, D-Arg™, Ha“IhGH-RH(1-29)NH, - Peptide 117

[CHy{CH)CO <Tyr', D-Arg”, Phe(pCl®, Ala®, Amp®, Dip™, His"', om™, abu'®, His®, Qm?', Nie”,
D-Arg™®, Har®IhGH-RH(1-29)NHEL 7. Péptide 118+ S : &

[CHa(CH,)CO <Tyr', D-Arg®, Phe(pCIY’, Ala®, Amp®, Phe(pNO2)", His'"', Om™, Abu™, His®, Om®',
Nie¥, D-Arg™, Har InGH-RH{1-28)NHEL Peptide 119 :

[HOOC(CH2)12CO -Tyr', D-Arg®, Phe(pCl)®, Ala®, Amp®, Dip', His"', om™, Abu'®, His®, Om?,
Nie¥, D-Arg®, Har |hGH-RH(1-20)NHE . | Peptide 120 o

fHOOC(CH)2CO ~Tyr', D-Arg®, Phe(pCl)®, Ala®, Amp®. Phe(pNO»)™, His"', Om™, Abu™, His®;
Oom®, NieZ, D-Arg”, Har®|hGH-RH(1-29)NHEL Peptide 121 '
Also disclosed are closely related peptides which do not fall under the foregoing generic

structural formula 40



PhAwmIYIGB83Argz, Phe(pCl)5, Arg9, Hist0, Abu's, Nle27, D-ArggSyiis2004/024183
Har29]hGH-RH(1-29)NH2 Peptide 32110 [PhAc-Tyr', D-Argz, Phe(pCl)6,
" Arg9, Chal0, Abulb, Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2 Peptide
33 (PhAc-Tyr', D-Arg2, Phe(pCI6, Har9, TpilQ, Abuts, Nle27, D-Arg28,
ot 2GR RD ST A P o3 S Aby S A2t PP
29049, 2-NaltPertiBei2', Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2 Peptide
35 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Dip10, Abul5, Nle27, D-Arg28,

RH ({12! eptie {RhAe-Tyr, -Ar he(pCl)6,

S P S0 Ab TR RIE D Ao o T P DA Ao
Peptid%D 5 [PhAC-Tyr', D-Arg2, Phe(pCt)5, Har9, Trpt0, Abuts, Nle27,
D-Arg2H, Har29]hGGH-RH(1 29)NH2 Peptide 38 (PhAc-Tyr', D-Arg2,

[CRBtRIOS, THErD- R NER) Ohributh NIBZT, 1A 28a HRENNGI 20Nk,
RH(hg@ggﬁz Peptide 39 30 [PhAc-Tyrl, D-Arg2, Phe(pCl)6, Har9,
3-Pal"), Abui5, Nle27, D-ArgV8, Har29]hGH-RH(1-29)NH2 Peptide 40
PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, T yr(Et)10, Abuts, Nle27, D-Arg28,
1S SRR 0D o5 S et o PSS b 4w T HAEMH,
Bpa/epairid5, Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2 Peptide 42
WO 2005/016953 PCTIUS2004/024183 14 [PhAc-Tyr', D-Arg2,

( J Hg 1 ar ldt !M 7’1 D- E9281 |

R el Pl T b e
" Hard,RiH#F)70, Abuls, Me27, D-Arg28, Har29]hGH-RH(1-29)NHEt 5

Peptide 45 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Tyr(Me)tO, Abu'5, Me27,

[HOOAGRS. CarRRI NG AR G\ RS ARMtide460LR; Hf@f@@u@@{-ﬁlg%zg)wz
Phe(pid6. Arg9, Abuls, Me27, D-Arg28, Har29jhG -RH(1-29)NHEt

Peptide 47 { hAc-Tyr', D-Arg2, Phe(pCI)6, Arg9, Abul5, Me27 D-Arg26

Har29JhGH-RH(1-29)NHEt
20 [CH(CH)10CO-Tyr", D-Arg®, Phe(pCIF, Arg®, Abu'®, Nie¥, D-Arg®, Har®IhGH-RH(1-29)NH,

Peptide 8

[HOOC(CHZ)1,CO-Tyr', D-Arg®, Phe(pCI)’, Arg®, Abu'™®, Nie?, D-Arg™, Har*|JnGH-RH(1-29)NH,
Peptide 9 -
25
[CHa(CH,),,CO-Tyr’, D-Arg?, Phe(pCh®, Arg®, Abu'®, NIe?", D-Arg®, HaFBInGH-RHm-zg)NQg
Peptide 10 '

[HOOC{CH,)12CO-Tyr', D-Arg”, Phe(pCl)*, Arg®, Abu'®, Nie”, D-Arg®, HarJnGH-RH{1-28)NH,
30 Peptide 11 '

[CH5{CH2)14CO-Tyr', D-Arg®, Phe(pCl)’, Arg®, Abu™®, Nie?, D-Arg™, Har? ThGH-RH(1-29)NH,
Peptide 12

35 [HODC(CH,)1CO-Tyr', D-Arg®, Phe(pCl°, Arg®, Abu®, Nie”, D-Arg™, Har®JnGH-RH(1-29)NH,
Peptide 13

{CHy(CHaJsCO-Tyr", D-Arg’, Phe(pCh, Arg®, Abu', Nie”, Har®, D-Arg®|hGH-RH(1-29)NH,
Peptide 14
40



WOoPptidesds 15 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Tyr(Me)],Qj,tf\}{:géww24183
NleV7, D-Arg28, Har24JhGH RH(1-292)NHEt Peptide 49 [PhAc- Ty

g he r(,M 79, 92, Aby's Me27 D-Arg2

[PhABzTﬁ h%éE :ﬁ?f %S’B 2% i:‘Pe '?ﬂrﬁy[k%& ﬁ"%}“ 1 -BhY I)6
Hargpﬁfif’r(‘l@e)m Abu7s, Me27 D- Argzs Agm29jhGH- RH(l 29) Peptide
51 25 iPhAc-Tyr', D: Arg2, Phe(pCt)6, Har9, Tyr(Me)70, Abuts Me27,

cwa@heméws@mamgww,sm%gam@a Ao DeAre %@(agug

Jad@e)10, Abuts, Me27, D-Arg28, Her29, Har30jhGH- RH

30)NEI2 Peptide 53 30 [Dat-Tyr', D-Arg2, Phe(pCg6, Har9, Tyr(Me)1
Abu75, Me27, D-Arg28 Har29, Har3jhGH-RH(1-30)NH2 Peptide 54

(CHs (G TGR-D R D-Rigi(Fage; hlatey® Tab@Vie)ta ‘A murg Me 7 HRARIR8.20)NH,
Har@ptidar80jhGH-RH(1-30)NH2 35 Peptide 55 [Hca-Tyr', D-Arg2,
Phe(pCg6, Har9, Tyr(Me)10, Abu75, Me27, D-Arg28, Har24,

80 RH(1- 30)NHELt Peptid 756W 3200 016953
10 1P e ALS TR TP DD, PRETSE FHA SO VIe) 1,

AbDLF§t'KﬁéQ7 D-Arg28 D-Arg2s-Har30]hGH- RH(l 30)NH2 Peptide 57
IHca- TYr DArg2 Phe(PCI)6 Hars, Tyr(Me)10, Abuts, Me', D-Ar92",

O BN ST B
gms3o R

5

H(4 30) Peptide 59 10 [PhAc-Tyr', D-Arg2, Phe(pCg6,
Har9 Tyr(Me)10, Abu", Nie27, D-ArgzB Her" Agm30]hGH-RH(1- 30)

{PnAd?a,ptjdmegz[lPhé{\@Eﬁfr - - g2 B0 (RGlT6 DHtas, MW}A@)-L@HH@Q
ngsgg idd-ArgZe, HarrsjhGH-RH(1- 29)NH2 Peptide 62 15 [PhAc-
D-Arg2, Phe(p(-)6, Har9, Tyr(Me)10, Har", Abut', Nle27, D- ArgZG

Har29]hGI—4 RH(1- 29)NHZ Peptlde 63
[PhAc-Tyr', D-Arg?, Phe(pCl)°, Cit’, Cit’, Abu™, Nie”, D-Arg”®, HarhGH-RH(1 1-29)NH,

20 Peptide 22

[PhAc-Tyr', D-Arg’, Phe(pCl)’, Cit®, Arg®, Abu™ Nie?, Har®®, D-Arg?|hGH-RH(1-28)NH,
Peptide 23

25 [PhAC-Tyr", D-Arg®, Phe(pCi)°, Ci®, Cit’, Abu™, Nie?, Har®, D-Arg®IhGH- RH(1-29)NH2
Peptide 24

{HOQC(CHZ)1nCO-Tyr D- Arg Phe(pCE) cszs. CIt', Abu™, NIe¥, D-Arg® Ha®hGH-RH{1-
20)NH: ™ - Peptidass - ‘ ‘ '
30
[PhAC-Tyr', D-Arg?, Phe(pCIf®, D-Ala®, Arg®, Abu'®, Nie”, D-Arg?, Han"g}hGH-Fl 1-29)NH,
Peptide 26

[PhAc-Tyr', D-Arg®, Phe(pCi)’, Abu®, Arg®, Abu™®, NIe?, D-Arg™, Har®|hGH-RH(1-20)NH,
35 Peptide 27 '

[Phac-Tyr', D-Arg?, Phe(pCh® Cif®, Abu’®, Ntez’ Har®®, D-Arg®IhGH-RH(1-29)NH,
Peptide 28 :



WhAREINbsP-ArgZ, Phe(pCl), Har9, Tyr(Me)t, Amp*”, Abut , NIg27mca004/024183

D-ArgZe, Har29]hGH-RH(1- 2029)NH2sPeptide 64 PhAc-T ' D-Ar 2 Phe CI

[g %%59 T [ Me,'0, Citll, Abyts, Nie27, D-Ar ZB, Har29 hGH-RH 1 _
BRI Ppitie hs B phme AT, DAY AP P ei]s HASt BT YRMEYONK,

Abuts, Har§de30ie27 D-Arg28, Har29jhGH-RH(1- 29)NH2 Peptide B4

[PhAc-Tyr', D-Arg2; Phe(pCl)', Hass Tyr(Me)t0 His", Abu'5, His2D, Nle27,

B A H(1:29)Nif2 Peptide 85 30 (PhAc,Jyr', D-Arg2,

5 [Phe(pggégjjﬁg{a %ESE,I%IE%Z A '/BJ,LHar jh%ﬁfﬂ%%—f(’flzﬁ HES eGiidid
90 It is Aoted that the amino acid residues from 30 through 44 of the
native GH-RH molecule 35 do not appear to be essential to activity; nor

IRtosThEiDiderryenapanid necigal RISTeiofe:® ARPRacs LAl e,
additipagfis@me or all of these further amino acid residués to the _
IC-terminus of the hGH-RH(1 -29)NH2 and hGH-RH(1-30)NH2 analogs of

10 Fgge present disclosure \s/vill not affect the efficacy of these analogs as

FERPRIT ditigofieeihsdiise hall dbtibsteZmnudtidefpie addeddmn,
the CHepidnd®s of the hGH-RHO -29)NH2 analogs, the added amino acid
residues -could be the 40 same as residues 30 through 44 in the native

ARH$ gegsenable equivalepts. 16_Synthetic Methods. The
[ synthgg’cﬁﬁ%ﬁﬂ%ﬁ%@a{ybﬂears;f%esf?géd' Wa'&ﬁ%leéﬁé%ﬁﬁi*%ﬁﬁg)ﬁ%

peptide
exclusWé’Qgc?ﬁd phase techniques, by partial solid-phase techniques, by
fragment condensation or by classical solution phase synthesis. When
[Ptive-andlagsrgt thishavEntian ang.synibesizatby, solid- ethod, the
C- tepifys ggsidﬁ(g?ﬁre, AZ9 or Aré%% i's%g%piréé? tél%%ﬁ%edf]]' (gﬁ?{ﬁ"gﬁﬁ‘){z
to an inert solid support (resin) while bearing protecting groups for its
alpha amino group (and, where appropriate, for its side chain functional
[PRfSuhY.  Ardig e SthmirstSrref e ReputfewBhe. agthasraesing BrOYRS
20 remowegtifeoss the anchored amino acid residue and the next amino acid
residue, A28 or A29 respectively, is added having its alpha amino group

s well as any approgriate,side chain_functional group) suitably
W{‘)%‘Sfﬁ%’té@fﬁﬁd %%?E’)‘?{E: Haie RDEsPHLS protatiend Growmss Hee®yesnoved -29)NH,

after Baa88idue is added, but the side chain protecting groups are not
yet removed. After all the desired amino acids have been linked in the

25 [PIKENGF SEN pgg' peplide iso cleaned from the,support and freed from
all side IQ;'? pro?(eggﬁ%]g gro'u?prp(s) %J%r%’dérg(!:%ncﬁ)lfigﬁsfﬁ%r%gﬁré%ﬁmﬁﬂw%
destrudiive towards residues in the sequence. This may be followed by a

careful purification and scrupulous characterization of the synthetic
[Prévedutt Pstrafs RoegTIT B4R IEONG,) ™, Abu'S, Nie?!, D-Arg?. HarThGH-RH(1-29)NH,
Peptide 39 ' . _
30 :
Tyrt 2 . . .
[PRAC-TYr, D-Arg’, Phe(pCi)’, Har®, 3-Pal'®, Abu', Nis?", D-Arg?, Har®JhGH-RH(1-28)NH,
Peptide 40

A 1 '
[PhAc-Tyr', D-Arg?, Phe(pCl)®, Har®, Tyr(EH™, Abu'S, Nie”, D-Arg?®, Har*JhGH-RH(1-20)NH,
35 Peptide 41

[PhAC-HIS', D-ArG”, Tyr®, Har®, Bpa™, Abu™®, Nie™, D-Arg™, HarIhGH-RH(1-29)NH,
Peptide 42 .



WORREdSFicture is indeed the one obtained. It is particularly PESFRTESH IR 04155

. protect the alpha amino function of the amino acids during the coupling

iPhastep’withan agi basessgnsitiye Rrotesti rqup. In preferred
e %Qgﬁ ts, gtﬁqcfﬁ gﬁ)@écﬁ;mgsgé%uuﬁéﬁ %ayrﬁfgié%ge tﬁg%}ﬂgﬁé‘rﬁé@cﬁ%ﬁg
stable in the conditions of peptide linkage formation, while being readily

Hoa -%egp%\;/na%blg v%/;g\f?g;;gfs;%uction of the growing peptide chain and without
ACeMi2ELIo : € pivia)' CRRETS igRrt NGt . Suitable alpha

5 anfiggtiggctecting groups aﬂ?c and Fmr%@c. 'K%Abgg%d%ﬁh%?#ggﬁ‘?%ﬁ%t

hGH-RH antagonist peptides, or salts of these peptides, may be

iPh Acf_qrrrm ag)dzin pharmaceuytical do%age forms containing effective amounts
thereot ald AARMMateTet. b/rmanabor anifiars ferthesdPROCRR 1 2oNHET
digﬁﬁ@éﬁié%urposes. The peptides may be used to suppress GH levels
and to treat conditions associated with excessive levels of GH, e.g.,

10 [Hea-Hiabsig f2 iR pRY gﬁpd neph atp%/ and actpmegaly. Also provided are
ﬁgéhgggdegr treatﬁr?épi éspémc"iiséggefs ﬁrgaggrﬁ?rﬁ%ﬂ%’f%ﬁﬁﬁ%ﬁﬁ@osition of
the invention to an individual needing such treatment. The main uses of

f GI—:}-]RH antagonists are, however, in the field of cancer, for example
i rAciurhdnrAcgnerse o the: eI, P glater, bres Iy metrium,
Stap@thesolon, pancrééas, kidngegy, ggr?[e:%?rzﬁdg E{i‘ﬁﬁﬁg E’%ﬁ)@'?@eptors
15 for GH-RH, IGF-I/IGF-Ii, or GH are present, and that depend on
" ibh stimulatiog by gI’OV\éth factors such as GH-RH, IGF-I, IGF-11, GH, or
IPhACIE GP-A A RBERGISsHedt Tinade) 1% pieideerie g, of 2 ieslossel somie:
cBespideing for the production of a pharmaceutical composition for
suppressing levels of GH in a patient in need of same. 16a In another
PhacBSPegtthere is providedthe use of a compound as defined above for the
20 i 9)::!: ﬂ?sd 5 c}tt}lt%' o?i?rée@ﬁ_ rme ?,‘Be’ufilé‘éq"‘éb%n seitory F stiiife Ssimg™ GRaPRGH-RH(1-
B GF-1l levels inRpRiigg&dr tissue of a patient having a cancer carrying
receptors for IGF-1. In another aspect, there is provided the use of a
Hea-Tieh Dpeyhdrasdefingg e ﬁél}ze 1Pl Fg,c jon of a phgrmaceutical
) %qoﬁﬂr&%éslﬁ@@; L\e\'/g § in??ﬁ@ unﬁ?ﬂ%%@%‘*ﬁ%ent
having a cancer. In another aspect, there is provided the use of a
95 cqmpourld as defiped above for the production of a pharmaceutical
PhAc-TypripdsifioPhisipaaip m%S_H W@V_ei lagf *ﬁﬁé’”}b@q{’gﬁ[ﬁ{éﬁﬁ@m&ﬁgﬂg SANe.
_ FPepinilker aspect, there is provided the use of a Compound as e(flﬁ‘eg&
above for the production of a pharmaceutical composition for suppressing
[Hea-T Wserum IGF-I Iev{gls6 iggfﬁaatient hgving a cancer carrying receptors for
IGEYMR aRBERS Bs i, tFrefdes pravidid e usepsa QQEFROHRBERS i 1.
J0INH, definedPabliiesstor the "
30
; 1 2
[Dat-Tyr', D-Arg”, Phg(pCi)s, Har®, Tyr(Me)™, Abu'®, Nie?, D-Arg®, Har®™, Har IhGH-RH(1-30)NH,
Paptide 54
1 ron? - .
35 eI B PRe(pOY’, Har”, TyrMe)'", Abu™, NI, D-Arg?, Har®, HarIhGH-RH(1-30)NH,
Peptide 55

. 7
[Hoa-Tyr', D-Arg”, Phe(pCl)’, Har®, Tyr(Me)", Abu™, Nie”, D-Arg® Har® Har IhGH-RH

; .
30INHE? Peptide 56 (



production of a pharmaceutical composition for suppressing GH levels in a
patient having a cancer carrying receptors for IGF-I or GH. In another
aspect, there is provided the use of a compound as defined above for the
roduction of a pharmaceutical composition for blocking GH-R ! IS oo
i g%%’ﬁé‘??ﬁﬁaving a cancer carryin receptors for GH-RH. In gﬁrﬁﬁgg&%um
aspect, there is provided a pharmac%jlogically administrable composition
Hcdorihepsitgbreasionbftevetsyefert incafatiest consisting-essentialfiofe-RH( -
3D}rggmpoundﬁ;é tg]%fg}ed above and a pharmacologically acceptable carrier. :
In ‘another aspect, there is provided a pharmacologically administrable
composition for the suppgession ojalGF-IﬁQr IGE-II levels in the tumq_‘gg?ﬁ _
fHctigate BHaPatieripBbvinga cartel cafling Yecepd¥e fores-IR6rsidiAg RH(*
5 ag)RSsentially mipase@mpound as defined above and a pharmacologically
acceptable carrier. In another aspect, there is provided a

pharmacolqgically administrable gompagsitios: far the . ressig
R ECFeEls THARE it AL ot AR eNE kTG s Eonces Donbgtig 3
essétettitly 56f a compound as defined above and a pharmacologically:
acceptable carrier. In another aspect, there is provided a :
10 tprRR3racOlogically agmipstiabie, ompgsitianor dbas SunRresaioR gk dsval .20
of IGF-1'In & patient consisting essentially of a compound as defined
above and” ﬁ%ﬂ%l%acologically acceptable carrier. In another aspect,
there is provided a pharmacologically administrable composition for the
[PhRYPRFESSIRRDT Sktderels:n apatent haviiy asdhosefaryhg’teteptiorSH-RA(H-
29)]‘\%ZIGF-I orF@ﬁgD%c&slstlng essentially of a compound as defined aboye
and a pharmacologically acceptable carrier. In another aspect, there is
provided a pharmacolcggicalgly admini%trablg1 compositiqn for the, 0
[PréaginbsEidnzot IpaISTS! ar-| TrdgatiehEnaviy a AdRcePréfTariifgneH-RH(-
2gwaeeptors ferfif=tsconsisting essentially of a compound as defined above
and a pharmacologically acceptable carrier. 16b In another aspect, there

, is proyided a,pharmacplogi ai mistrable compgsison, for klo ii R
PeEforS foF G EnpiY &%ﬁti W“rz’jéﬁingi‘é“%a'n%‘é‘é Ca@%/idg%r%@eptgﬁ e
20 28)88:-RH corfsstitgéssentially of a compound as defined above and a
pharmacologically acceptable carrier. WO 2005/016953

PRET S%Q&%Péﬂ‘r’i_ 3117 RETAIGD DESCRIBIFONGE BHR™, HarhGH-RH(-

15

PREFERR ODIMENTS A. Abbreviations 5 The nomenclature
2904 to define the Beptides is that specified by the IUPAC-IUB
Commission on Biochemical Nomenclature wherein, in accordance with
25 ipioanavehtional?®, Phe(pCll, Har®, Tyr(Me)™®, Abu®, His™, Nig¥ D-Arg®, Harr InGH-RH(1-

ZOINH» Peplide 84

[Phac-Tye, D-Arg?, Phe(pCl), Har’, Tyr{Me)', His' Abu™ His®. Nie?, D-Arg™ Har®JhGH-
RH{1-28)NH,. - . Pepitide 85 '
30 _‘
IPhAC-TYE, D-Arg®, Phe(pCIy, Arg®, Cit™, NIe™, D-Arg™, Har®InGH-RH(1-28)NH;
Pepiide 80

lt is notad that the amino acid residuss from 30 through 44 of the native GH-RH moiecule
35 do not appear to be essential to activity; nor does their identity appear to be critical. Therefore,
appears that the addition of some of all of these further amino acid residues to the C-terminus of
the hGH-RH(1-29)NH, and hGH-RH(1-30)NH, analogs of the present disclosure wili not affect the
efficacy of these analogs as GH-RH antagonists. if some or ali of these amino acids were added
io the CLerminus of the hBH-RH{1-28)NH, analogs, the added amino acid residues could be the
40 same as residues 30 through 44 in the native hGH-RH sequencs o7 reasonabie equivalents,



representation, the amino group at the N-terminus appears to the left and
the carboxyl group at the C-terminus appears to the right. The term
"natural amino acid" as used herein means one of the common, naturally
occurring L-amino acids found in naturally occurring proteins: Gly, Ala,
Val, 10 Leu, ile, Ser, Thr, Lys, Arg, Asp, Asn, Glu, GIn, Cys, Met, Phe, Tyr,
Pro, Trp and His. When the natural amino acid residue has isomeric
forms, it is the L-form of the amino aeig that is represented herein unless
otherwise expressly indicated. Non-coded amino acids, or amino acid
analogues, are also incorporated into the GH-RH 15 antagonists.
Synthétanseeded” amino acids are those amino acids which are not among the
apRLoXImAel20atirabaming acits feund in natkisallyheeRrdng as by exciusive

solic PHALEINShMMRRR, thesenen- odedAming A6idse0r BININRACH 2BAlRGYS%N or by
,,!ass&q\ég mmg&g;sgor%étsg the L-form of the amino acid that is represented

unless otherwise expressly indicated. 20 Abbreviations used herein are:

alp a-am obu rc aci H [ A
termmm ltfl 2 X %&%n%%% %?/ %Cﬁ%% %Iug%?(%gf %%ap%n?mf, i%a su;pc?rt
SiyIOX car onyl alanine ph

(resm)av%é{ gﬂ FB% %}%ﬁg ro[g,%%TPéHtt ?JE@P&(%@ Jiprefelceitle %rpﬁ where appropriate, for its
side 08@&‘?2‘5% RtHRUD s A ST IR £ 6%y cafBo %‘?P%@Wﬁ S5 ERipy grous s
removaCTEHB) SRl eé@”&ﬁl%ﬁ@%ﬁijﬂ}éﬁwé”%ﬁ?@c@zd%ﬁéWP efiFaiie A o A
respegivainirio SRS VIR TS RRIP 20T BRI o Be Ml Gy ahBRRIPBOASasIde chain
funclienss-graiio-sHtame WaE2E05/018953 I8PCTNeSYoeanRe1 8PiEstng aroups are
removgit lferopsethane B G Nofedditgopeopye il imvigeting groups are not et removed.
After all the desired amino acids have been fnked in the proper sequencs, the peplide is
cleaved from the support and freed from all side chain protecting group (s) under conditions that
are minimally destructive towards residuss. in the segqusnce. This may be followed by a careful
purification and scrupuious characierization of the synthetic product, so as to ensure that the
desired sfruciurs is indesd the one obiained.

it is particutarly preferred to protect the alpha amino function of the amino acids during
the coupling step with an acid or base sensifive protecting group. in preferrad embodiments,
such proiecting groubs may have the properties of being stable in the conditions of peptlide
linkage formation, while being readily removable without destruction of the growing peptide
chain and without racemization of any of the chiral centers contained therein. Suitable alpha
amine protecting groups are Boc and Fmoc.

Medical Applications.

The nGH-RH antagonist peplides, or saifs of these peptlides, may be formulated in
pharmaceutical dosage forms containing effective amounts thersof and administared tc humans
or animals for therapsutic or diagnostic purposes. The peptides may be used io suppress GH
levals and to treat conditions associated with excessive levels of GH, 2.g., diabetic retinopathy
and nephropathy, and acromegaly. Also provided are methods for treating thess dissases by
administration of a compesition of the invention fo an individual needing such treatment. The
main uses of GH-RH antagonists are, however, in the field of cancer, for example human
cancers of the iung, prostate, breast, ovary, endomeirium, stomach, colon, pancreas, kidney,
bone, and brain where the receptors for GH-RH, I1GF-/IGF-Il, or GH are present, and that
depend on stimuiation by growth factors such as GH-RE, 1GF-l, IGF-li, GH, or VEGF.

In another aspect, there is provided the use of a disclosed compound for the
production of a pharmaceuticai compaosition for suppressing levels of GH in a patient

in need of same.



DIEA diisopropylethylamine Dip (3,3-diphenyl)alanine 5 DMF
dimethylformamide Et ethyl Fm fluorenylmethyl Fmoc
fluorenylmethoxycarbonyl For formyl 10 GH growth hormone GH-RH GH
releasing hormone Gup Para-guanidino-phenylatanine Her homoarginine
HBTU 2-(1 H-Senzotriazol-I-yi)-1,1,3,3 15 tetramethyluronium
hexaflourophosphate Hca hydrocJ\ moyI Hca-OH hydrocinnamic acid
hGH-RH human GH-RH HOBt 1-hydroxybenzotriazole 20 HPLC high
performance liquid chromatography Ibu isobutyryt IndAc indole-3-acetyl

In greihRioRERRE JPRIRYIS MEBKigeP dhe- Meargiire serrmynshanadofmb abetay|for the
productionvié QHphzethaowaitiddc Ehhaceitmtite sigoremhighydacetyd IGBH! levels in the tumor

tissue of aﬂﬁ@gmwm@égﬂ}%ﬁ%lﬁg?&% Nrgethylmorpholine Npr
in nag hth c:'tp ”fX'erQrQ °¥“'\5; ng t al lalaning 39 Pas defined above for the
R E PRHII oA gheRyikeut
productlon of a pharmaceut:cai composataon for suppressing VEGF levels in the tumor tissue of a
patient having a cancer.

In another aspect, there is provided the use of a compound as defined above for the
production of a pharmaceutical composition for suppressing levels of IGF-I in a patient in need of
same, _

In another aspect, there is provided the use of a compound as defined above for the
production of a pharmaceutical composition for suppressing serum IGF-| levels in a patient having

- a cancer carrying receptors for IGF-I.

In another aspect, there is provided the use of a compound as defined above for the
production of a pharmaceutical composition for suppressing GH levels in a patient having a cancer
carrying receptors for IGF-| or GH. ,

In another aspect, there is provided the use of a compound as defined above for the
production of a pharmaceutical composition for blocking GH-RH receptors in a patient having a
cancer carrying receptors for GH-RH. |

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of levels of GH in a patient consisting essentially of a compound as defined above
and a pharmacologically acceptable carrier.

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of IGF-1 or IGF-ll levels in the tumor tissue of a patient having a cancer carrying
receptors for IGF-l consisting essentially of a compound as defined above and a
pharmacologically acceptable carrier.

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of VEGF levels in the tumor tissue of a patient having a cancer consisting essentially
of a compound as defined above and a pharmacologically acceptable carrier.

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of levels of IGF-{ in a patient consisting essentially of a compound as defined above
and a pharmacologically acceptable carrier,

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of GH levels in a patient having a cancer carrying receptors for IGF-l or GH consisting
essentially of a compound as defined above and a pharmacologically acceptable carrier.

In another aspect, there is provided a pharmacologically administrable composition for the
suppression of levels of IGF-1 in a patient having a cancer for carrying receptors for IGF-|
consisting essentially of a compound as defined above and a pharmacologically acceptable carrier.



PhAc-OH phenytacetic acid Phe(pCl) para-chtoro-phenytalanine 40
Phe(pNH2) Para-amino-phenytalanine WO 2005/016953
PCT/US2004/024183 19 Phe(pN02) para-nitro-phenylalanine rGH-RH
rat GH-RH RP-HPLC reversed phase HPLC SPA
para-sulfonyl-phenoxyacetyl 5 TFA trifluggoacetic acid Tos
para-toluenesulfonyl Tpi 1,2,3,4-tetrahydronorharman-3-carboxylic acid

Tyr(Me) O- t YI{EL) O:- eth l-tyrosine ,10 z

benzyloxy(@ré ¥% i%'%%c& gﬁ%%‘ Sn gl vac}/ﬁe% &%ﬁarﬁﬁcoio xc:altyofat ministrable
preggﬁ%ﬁﬂ%ﬂﬂéw\n%@es"@?%&% fﬁ&@gs%h*rf@ arﬁatg%ﬁ@ea%ae%a@rgﬁrrymg
the psitgivtns lvdbHaRi aoatidibmgurnssaliddyall Scoorepoitinbse defilegsbove and a
suchiasrtaplsiecaiyRrelga e Raptide 21, Peptide 30, Peptide 31,

Peptide 37, Peptide 41, Peptide 42, Peptide 62, Peptide 67, and Peptide

69 possess high endocrine antagonistic potencies, causing a very

effective and long lasting inhibition of the GH release stimulated by
hGH-RH(1-29)NH2 in vitro and in vivo, and exhibit high binding affinities

to the pituitary GH-RH receptors. Some analogs, such as 20 Peptide 4,

Peptide 5, Peptide 7, Peptide 11, Peptide 22, Peptide 35, Peptide 36,

Peptide 39, Peptide 41, Peptide 62, Peptide 67, Peptide 69, Peptide 70,
Peptide 72, Peptide 76, Peptide 77, Peptide 79, Peptide 80, Peptide 86,
Peptide 95, Peptide 96, and Peptide 97, show elevated tumor inhibitory
potencies and display extremely high binding affinities to the tumoral

receptors for GH- RH. The peptides of the present invention were also

designed to improve their chemical and 25 metabolic stabilities. The

following embodiments are specially preferred as having remarkable

bioactivity: [CH3(CH2)4CO-Tyr', D-Arg2, Phe(pCl)6, Are, Abul5, Nle27,
D-Arg28, Har2lhGH-RH(1-29)NH2 Peptide 2 30 [CH3(CH2)sCO-Tyr',

D-Arg2, Phe(pCl)B, Arg9, Abu's, Nle27, D-Arg28

Har29]hGH-RH(1-29)NH2 Peptide 4



' H2)6CO Tyr', D-Arg2, Phe(pCl)5, Arg9, Abul5, Nle27
Vk[’)‘%%%%ﬁarzg)hGH -RH(1-29)NH2 35 Peptide 5 (CH3(CH2)dEd/H§pp04024183
~ D-Arg2, Phe(pC9)6, Arg9, Abu'-5, Nle27, D-Arg28,

Har?jhGH it} 6ke 28) ittt diepineds W 2ReHEOARE5 BMBODIMENTS
PCTIUS2004/024183 20 [HOOC(CH2)aCO-Tyr, D-Arg2, Phe(pCh6,

Ar Abul5, Nle27, D-Arg2B, Har29)hGH-RH(1.29)NH2 Peptide 7 5
%8@ @TﬁZ)lZCO -Tyr', D-Arg2, Phe(pCl)6, Arg9, Abu", Nle27, D-Arg28,
Har29]hGH-RH(1-29)NH Peptide 11 2 [CH3(CH2)6CO-Tyr', D-Arg2,
5 Phe(pel)eoraglatérbuidedNte Aétitdanis poptres’ H hidd - B9 Hie 1uPAC-1UB

cofR L OdROAGTLIT . BASAR e Bl A9, ADUAE MEL A o
D-Ar %Q%I(ﬂ?gb éN % e tide 15 PhAc -Ar
RSl S T R R B4 B Cﬁ@améarﬂp atthe
C- ti‘S“[MW@PP?fS 19Ih?gghph@@@%"t@it@ai@ﬁymM@swmmmwg%s one of the
corhtarB Ot GiNR bHANABIN HithiReptitlefamPh Aatlivit, Exdrgl; RBepE!)8ly, Ala, Val,
10 Lenﬁw%éhrgﬂa /épyk% M&2 Ash- éra%ﬁ:» lt%Z)MQFbEéH(r 2894\'%';% 9 BRPURRen the

D-Arg2, Phe e Cl b
e et S B L B in e i pesssenee
hergifyg! %ﬁﬁ?ﬁwﬁﬁﬁfﬁeﬁﬁ@ﬁ‘ﬁt%g% Ha?9]hGH- RH(l 29)NH2 Peptide
30 [PhAc-Tyrl, D-Arg2, Phe(pCl)6, Har9, Amp70, Abu75, Nie27, D-Arg28,
Har 23 ede R BGi200 N2 oPaRtd @ RIBZHAC F ¥ ada-eepoRRR(RER)8e GH-RH

15 antja_@ﬁ?stg N k&Qsc@é%‘étS’aMﬁ@ &ﬁéﬂﬁh&éé@)ﬁﬁﬁaﬁﬁg]@@@ I\Q;Iez nlgf %st"'ndo%g the
r D- Ar g Har9 0, Ab uts Nle
SO AR RS2 S S ETB RN PO B BB eh AN e non-
codech Egnipth éﬁﬁﬂwmmm@@%lmsm BeMElke 29ThG M iR G129 NBf 2he amino
aciPpptid =g AdKR:2 0240 bERDBR Cliksshy PRibigs 183

20 Abbreviations used herein are:

Abu alpha-amingbutyric acid
. Ac aceiyl

AcOH acetic acid
Ac;O acetic anhydride

25 Agm agmatine
Aib alpha-aminoisobutyric acid
All : glly! '
Alloe allyloxycarbony!
Amp : para-amidino-phenyialanine

30 Bpa : para-benzoyl-phenylalanine
Boc tert-butyloxycarbonyt
Bom benzyloxymethyl
282 > ' 2-bromo-benzyloxycarbonyi
Bzl benzyl

35Cha cyclohexylalanine
Chg cycichexylglycine
cHx cyclohexyl
Cit ) citrulline (Z-amino-5-ureidovaleric acid)
2CIZ 2-chloro-benzyloxycarbonyl

40 Dat des-amino-tyrosine



wekdRhAgsdyr, D-Arg2, Phe(pCl)6, Har9, Phe(pNO2)70, Abuts, Nle27,

D-Arg28, Har29jhGH-RH(1-29)NH2 Reptide 39 [PhAc-Tyr', DPAKGES2004/024183

. Phe(pCQ), Har9, Tyr(Et)t0, Abul6, Nle27, D-Arg28,

BCMHar29]hGH-RH(1-29)NditkidoRepiide 41 [PhAc-His', D-Arg2, Tyr6, Har9,

DIC BpatO, Abu75, Nle27, %ﬁ@%gpggﬁgg&gmgy(l-zg)l\m Peptide 42 10

pigalPhAc-Tyr', D-Arg2, P’r\lﬁel%géggi%%{égwrwe) , Al;?u 5, Nle27, D-Arg2B,

b Har29]nGH-RH(1-29) 'Pep B tPhAC-Tyr", D-Arg2, Phe(pC()6,

P Harg, Tyr(Me)t, His", ABG-4iPRsag A% g28, Har29]hGH-RH(1- 29)NH2
5 DMF peptide 62 15 [PhAc-TimeDyfsg@armte (pCI)6, Amp9, Tyr(Me)10, Abu's,

Et  Nfe27, D-Arg28, Har2Qi@aH-RH(1-29)NH2 Peptide 67 [PhAc-Tyr,

£m D-Arg2, Phe(pC96, Ar@l@@:‘e@ﬂ%ﬁh IE\I1e27, D-Arg28,

FmocHarZ)hGH-RH(1-29)NH2 20s e’btid'e 68 [PhAc-Tyr', D-Arg2, Phe(pCt),
His9, Tyr(Me)10, Abu G“RFS PRI ar2InGH-RH(1-29)NH2

For  peptide 69 25 [CH3(CRZYCO-Tyr', D-Arg2, Phe(pCl)6, Amp9, Tyr(Me)to,

10GH Abu75, Nle27, D-Arg2gokaafihgE-RH(1 29)NH2 Peptide 70

GH“RH—IOOC(CH?)gCO-Tyr'GP':éég;-nléD%gg%I 6, Amp9, Tyr(Me)10, A buts,

Gup Nle27, D-Arg20, Har29[hGH- RH(1- 3 H2 Peptide 71 30 ,
[HOOC(CH2)r2CO-TyPo B RAPSINSrREgIa3MAMNpY, Tyr(Me)10 Abu's,

Har  Nje27, D-Arg28, Ha OffBIeard@pia -29)NH2 Peptide 72 [PhAc-Tyr, D-Arg2,

HBTUPhe(pCi)6, Amp9, TyreMe)&ntistaAhuyNlea 5. D-Arg28,

15 Har29]hGH-RH(1- 35 | hAc-Tyr, D-Arg2, Phe(pCU',
CI?, Ampo, Tyr(Me)lO%?ﬂ)Jihsll'l%@ b“gﬁ'q%ﬁg%%’f’ﬁé’ﬁ%‘fﬁﬁ%rzg]heH-RH(1-
29)NH2 Peptide 74 53 22 PCTIUS20041024183

- Hea-OR Nac-Tyr', D-Arg2, PHE@RINETESiaeidAmpY, Tyr(Me)to, His", Abuls,
hGH-Re27, D-Arg28, Har28ihGhsRIRH-29)NH2 Peptide 75 [CH3(CH2)8CO

HoBt -Tyr', D-Arg2, Phe(pCh@ g&g@bé{mgaM(Me)m His", Abu'5, Me27,
20 HpLc D-Arg28 5 Har29]hGH—I¥ %}29 NHZ2 Peptide 76 [HOOC(CH2)12CO

H ¢
-Tyr', D-Arg2, Phe(pCD’%f‘EfSl "RARRS W PRRITRIoIERERY Abut', NIe27,

by D-Arg28, isabutyryl
IndAc " indole-3-acetyl
ipa indole-3-propionyl
MBHA para-methylbenzhydrylamine
25 Me rmethyl
MeOH mathano!
MeCN . acetonitrile
Nac naphthylacetyl
Nal naphthylalanine -
30 Nie norleucing .
NMM N-methylmorpholine
Npr naphthylpropionyl
Om crnithine
Pal pyridyialanine
35 PAr\fl phenylacetamidomethyl
Ph phenyl
PhAc phenylacetyl
PhAc-OH phenylacetic acid
Phe(pCl) para-chloro-phenylalanine

40 Phe(pNH,)

para-amino-phenylalanine



e 28ihakbRH(1-29)NH2 r Peptide 77 10 [CH3(CH2)6CO -Tyr', D-Arg2

Phe(pCl)ek,bcg:?te, Amp9, Tyr(EOH0, His"yAbu15, Nle27, D-Arg28" ETSHban2srss
. Har29]hGH-RH(1-29)NH2 Peptide 78 [CH3(CH2)6CO -Tyr', D-Arg2,
Phepbi(aC1)6, Cite, His9, TywESEd-hsenAliaditeNle27, D-Arg28 '
Ghiar29]nGH-RH(1-29)NHR:Reptige 79 15 [CH3(CH2)6CO -Tyrt, D-Arg2,

rPEAECIG, Alao, His9, Tyr His" ts, Nle27, D-Arg28,
Har'9lhGH-RH(1-29)NH2 é%gﬁcgghgég[ﬂ%%C(CHZBCO -Tyr', D-Arg2,

SPBhe(pChe, Ala, His9, TyREERTHIORIPIXBIEcKI27, D-Arg28, 20
5 TFMar29]hGH-RH(1-29)NHEPerptiertiedciHOOC(CH2)12CO0.-Tyr', D-Arg2,

ToPhe(pCl)6, Ala8, His9, Tstkipoeisidput, Me27, D-Arg28,

ToHa29NGHRH(L 29N Al i S RIAGTYL B2 PierO1

Tyrggr& Tyr(Me)'o, Abuts, His20, Il\llt::; 7, D-Arg281Har29]hGH-RH(1-

NilZ Peptide 84 [PhAcﬁ?}PY[‘)"Rﬂjﬁ Phe(pCl)e, Har9, Tyr(Me)'o, His",

YHU'5, His20, Me., D-Arg28fWayPIIGH- RH(1-29)NH2 Peptide 85 30

10Z [CH3(CH2)6CO-TYr, D-Aeg2ydhe(Eityd, Ala', His9, Tyr(Et)1 His", Abuts, -
His20, Me27, D-Arg28 Har2lhGH-RH(1-29)NH2 Peptide 86
C 5C0-Tyr', D-Arg2, Phe(pCl)8, Alae, Amp, Tyr(Et)t0 His", Abuts,

5 i%%%@f%c’ﬁﬁmgzs 35 Har29]hGH-RH(1-29)NH2 Peptide 87
[HOOC(CH2)12C0-Tyr', D-Arg2, Phe(pCl)8, Ala8, His9, Tyr(Et)'o, His",
AbuThei216;7\H eFlo3-#H2 rebtat ROKTBLL REtE1429)hH R eptisie 88 WiRgonistic

15 eﬁéﬁ?ﬁé&ﬁ@%@@ﬂl)&%@é@2%471165%@2@@.%@%7 Gried2is ¥é§%@ﬁ%§§%pﬁde 4,
) ) , AAY/ ¢ 20, His. u IS ell, D- -

PepgarZQ h tlﬁd%R?j 1%%%—%@1 Féggﬁ%ﬁeaﬁg 3@)&381%&??% ?g’g{,‘éﬁ@fgftfgg,zpe‘mde 62,

PePHIGS TS, RFBE BR ARG8SHERPOMAMTIRK ENISOINRID RolPRgiRflecaGIng a very

effeftive aodTiong Bsting hhwhie (e e, Gtiareletis® stiyr(Btd Oy hEaRULBINNLER itro and

in vﬁa%@igxmgﬁﬁh%@ Hﬁ%ﬁ@@)ﬁ;ﬁg ﬁ@%ﬁ?&%&%ﬁ»@ %%MS afa-éér,' such as
20 I p r , His",. s, Nle -Ar , .

P R R bl PR T Pt SRR PR g, Povie 30

PerBif (1 B iAR S TR IE ROSTRelEs PIDERRYSS T AdronitReid- Reride G§nReptide 77,

Pepfide{Rid gptide 80, Peptide 86, Peptide 95, Peptide 95, and Peptide 97, show elevated tumor

inhibitory potencies and display extremely high binding affinities o the tumoral receptors for GH-

RA. The peptides of the present invention were also designed to improve their chemical and

25 metabolic stabilities, |

The following embodiments are specially preferred as having remarkable bioactivity:
[CH3(CH),CO-Tyr', D-Arg?, Phe(pCl)®, Arg®, Abu'®, Nie?, D-Arg®®, Har™®hGH-RH(1-29)NH,
Peptide 2 :
30 _
[CH3{CHZ)CO-Tyr", D-Arg®, Phe(pCh®, Arg®, Abu'®, NI, D-Arg®®, Har*JhGH-RH(1-29)NH;
Peptide 4
i
[HOOC(CH2}CO-Tyr", D-Arg®, Phe(pCl)°, Arg®, Abu™®, Nie?”, D-Arg?®, Har®hGH-RH(1-29)NH,
35 Peptide 5
[CHs(CH2)sCO-Tyr", D-Arg?, Phe(pCH’, Arg®, Abu'®, Nis?, D-Arg®, Har®JhGH-RH(1-29)NH,
Peptide 6 -



WOREHSREH2)6CO-Tyr, D-Arg2, Phe(pClf, Alas, His9, Tyr(ER@QtiSto4/024153
Hist", His20, Nle17, D-Arg28 Ha?IRGH-RH(1-29)NH2 Peptide 94
His9, Tyr(Et)10, His' 1,

HACEIBICHEMBER, xFy DsAlgR, Phe@Ei6s Alas,
O ARU75, Orné'F?N%e%r(/%gB-‘ AN '%8 ﬁ%éﬂﬁ@ﬁﬁF@WHaagmHz
Peptide 95 [CH3(CH2)6CO'-Tyr', D-Arg2, Phe(pCl)5, Alas, His9, Tyr(Et)tO,

[HOHiS"’ Ornl12, Abu's5, His20, Orn27, N1e27, D Arg28,

BFOHheIa-Rid( D-2e3R Ha:Bentide 96254 GRH GHRRCO Tyr', D-Arg,

5  PheAa@h81Ala’, His9, Tyr(ENHO, ﬁ% Abulb, Me%%,’%a:/&%’zzléx?“ﬂ“ﬁégwm
Har291hGH-RH(1-29)NHEt Peptide 97 [CH3(CH2)3CO -Tyr', D-Arg2,

Phe(p , Ala', His9, Tyr(Et)10, His", Abuts; Nle27, D-Arg28
ECH@%@&@rRﬁ@SS)NﬁEPQSeﬁt‘cd'eﬂ@»a*ém[eﬁﬂgeﬁg)%@gewlg%%%
PhERpEIY6!4Ala8, Hie, Tyr(Et)tO, His", Abu'-5, Nle27, D-Arg28 2
Har29]hGH-RH(1-29)NHEt Peptide 99 [Hca -Tyr', D-Arg2, Phe(pCl)5, Ala’,
10 [PhaAESS:, BYAER) iss, Aby's, NJe27, D-Arg28, Har' )nGH-RH(1- 35
zésﬁﬁ Efgﬁ’ p%%é%o &h Hﬂ%gd*@fgr@:@%@mﬁe(p@mzAlas,
His,e‘?yrfEt 70, His", Abul5, NIs27, D-Arg28, Har29)hGH-RH(1-29)NHMe
o Pepg%; 101 WO 2005/016953 PCT/US2004/024183 24
IPhATHD O D 1 5T, A2 Phet Ala, His9, Tyr(EttQ, His",
omdé\ppls,al—@u Ornzgl', &I\%Je 2@3 D-%’S%* %EFLJ.“GH" H(1-28)NH,
15 Har29)hGH-RH(1-29)NH2 Peptide 102 [CH3(CH2)6CO -Tyr', D-Arg2,
(PhA Phe(pCl)6, Ala, Amps, Tyr(Et)10, His", Ornt2, Abu'5, His20, Om21, 5
c-ﬁ%zﬂ‘ﬁ%@%pﬂﬁ@@fhgﬂmmmm@emg;e{g@g_ﬁ?&g’ué)ﬁco
-TReptiBeReg2, Phe(pCl)6, AV, His9, Dip/0, His", On12, Abu'-5,"His2®,
0rn21, Nle27, D- Arg28, Har29]hGH-RH(1-29)NH2 Peptide 104 10
L DsArgg, Phe(pCg6, Alag, His9, Phe(pNO2)10, His",

 omzd Nz, o
R g o TR A v s B e

20 n 2_,
P‘é%?ﬂﬁ‘& 05 [CH3(CH2)6CO -Tyr', D-Arg2, Phe(pCl)6, Ala8, His9,

Tyr(Et)50, His", Om12, Abu75, His20, Om", Nle27, D-Arg28,

{PhAc-Ha‘r,Zﬁ]h@ﬂpF@gé EQe RBeptide 15 [HPOC(CH2)12CO -Tyr',
Dodis F2he(p |)2; Algﬁm’g,&l‘w 10 PHig, RIAGRSNHIS 20,
Orn21, Nle2?, D-Arg2B, Har29jhGH-RH(1-29)NH2 Peptide 107
25 [Pha _;HpOC(CHZ)lZCO -Tyr', D-Arg2, Phe(pCl)6, Ala’, His9, Dipt, His", Om'2,

c- D- -
AOUD-MIE2OneeoRt, ME2n?0 R G487 RN GIRH(LZONGE

Pepiittte3h08

[PhAc-Tyr' D-Arg? Phe(pCl)® 5 10
! 4 pc') 1) HE]}' ¥ Amp ' Abu15' Nfez? D-Ar 28 ‘ Fg
Peptide 31 - g Ha IhGH-RH(1~29)NH2
30 .
[PhAc-Tyr'; D-Arg? Phe(pCh)® 3 10
; + Phe(pClY, Har’, 2-Nal', Abu™®, Nie?. D-Arg?® . »
Peptide 35 g%, Har*INGH-RH(1-20)NH,

{PhAc-Tyr' D-Arg® Phe(pC1)® ip*® H
' \ pCly°, Har®, Dip™, Abu® Nig?’ -Arg® Har? '
Peptide 36 - N, D-Arg” Ha g]hGan‘?\H(‘I-EQ}NHz

.[f-"hAC—Tyrﬂ D__Argzl Phe(pCI & Ha]_g p 10 5 -
evtize 37 )" Har’, Phe(pNH:)'™, Abu'™, Nie”, D.Arg®, Har*IhGH-RH(1-29)NH,



Wi Qb fehi3)12c0 -Tyr', DArg2, Phe(pCl)6, Ala8, His9, Phe(pl};%é){%il—gz&z 4183
Om12, Abu's, His30, Om21, Nle27, B;Arg28, Har2jhGH-RH(1- 5

. Peptide 109 25 [HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCi)6, Alae, His9,

(PIRgrTRODMIY’, Bre(Be) AbarS AHia00 Ona NS oA 287 ThGH-RH(1-29)NH;
Har4jbgaktBd(1-29)NHEt Peptide 110 [CH3(CH2)6CO -Tyr', D-Arg2,
Phe(pCl)6, Ala8, Amp9, Dipl, His", Om'2, Abu75, His2D, Om21, N1e27
D-ArgR8, Hay24jhGH-RH(1-29)NH2 Peptide 111 30 [CH3(CH2)6CO -Tyr',

PR OPATB( S At L AP S0, LT R MRERS RS

5 OomPeried?, D-Arg28, ,Har'9jhGH-RH(1-29)NH2 Peptide 112
(CH3(CH2)6CO -Tyr', D-Arg2, Phe(pCt)6, Alae, Amp9, Tyr(Et)t0, His",

PhEM RS, A ] % NAE2 75y LRr 028 25 oy mir1-

[ 8‘2%@%?%% L SENRR: Pl T o RES B e,
Phe(p | 8, la9, His9, Dip70 His", Orn'2, Abul5, HisZ0, Om21, Nle27, D-
Arg28, Har29jhGH-RH(1-29)NHEt Peptide 114 WO 2005/016953

10 PhRETHU S200%4 024385, BSTCHUEH2HGC) NEST, MonAfY 2R mCea e HE
His®Rihe(rbl02)10, His", Omt2, Abuts, His20, Om21, Nle27, D-Arg28,
Har29jhGH-RH(1-29)NHELt Peptide 115 [HOOC(CH2)12CO -Tyr', D-Arg2,
Phe(pcg& Ala, Amp', Dip/Q, His", Ornt2, Abu's, !;HSZO 7Orn21 5 Nle27,

[Phis- A7 8- Aign BIIBRIR A2 SH(Me) Bebiide A28 THIRSC oML AEE INSHRH( -

29)HArg2, Piiegitoss Ala', Amp9, Phe(pNO2)t0, His", Ornt2, Abul5, His20,

156 0Orn21, Nle27, D-Arg28, Har29jhGH-RH(1-29)NH2 Peptide 117 10

e T S SRS DA T T
118P[??ﬁP§(67H2)6CO -Tyr', D-Arg2, Phe(pCl)6, Ala, Amp9, Phe(pN02)10,

His", Om72, Abu's, His20, Orn21, N1e27, D-Arg28,

[PrAarad] DARARAE 2N Reptidridl DLAJH PRE(EHZRAGE Lo
1 D-Asggs 28 (PC96, Ala8, Amp9, Dipt0, His", Orn12, Abuls, His20, Om21,

Nle27, D-Arg28, Har29jhGH-RH(1-29)NHEt Peptide 120
[HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCl)6, Ala8, Amp9, Phe(pN0O2)tO,
[POAGIYT OPrApy ABenGIs 20s°, Jortdvie) S 1AM D)-Puty¥, Har®InGH-RH(1-29)NH,

Ha&jtadoRH(1-29)NHEt Peptide 121 Thirty very preferred
embodiments have the formulae: CH3(CH2CO-TYr'-p-Ar92 AsP3

t12-Pha(PCN6 & hr7-Asng-ArgQ TYr10 Ar9"-LYs72-Vah3-Lgul-

25 ECH% %cﬁﬁir?i’ézgge‘&f?-smé? @ﬁ&a@&g&ﬂ%l-éﬁ‘ﬁE‘é"tfzs“—’éﬁzﬂfff@@-ﬁ‘ﬁ”“’

29INbR6-N1e27epiggdP8-Haad-NH2 Peptide 4

HOOC(CH2)6CO-Tyr'-D-Arg2-Asp3-Ala4-|

{HORSEHIREERG TR ArGSPHIBEITY Mink> AT rohe™ 22488 Ruie?”, D-Arg?, Har®IhGH-

RH(T-20)NH, Peptide 71 . o
30 |

[HOOC(CH;)12CO-Tyr!, D-Arg’, Phe(pCl)®, Amp®, Tyr(Me)'®, Abu™, Nie?, D-Arg®, Har®JhGH-

RH(1-29)NH. Peptide 72

20

[PhAc-Tyr', D-Arga,_ Phe(pCl)°, Amp®, Tyr(Me)™®, His"', Abu™s, Nie?’, D-Arg®, HarlhGH-RH(1-
35 29)NH, Peptide 73 \

[PhAC-Tyr', D-Arg?, Phe(pCl)®, Git®, Amp®, TyriMe)'®, His', Abu'®, Nle?”, D-Arg®, Har |hGH-RH(1-
Z9)NH;, Pentide 74



whebyradyts-GIn'6-Leu57-Ser78-Alal9-Arg2'-Lys21-Leu22-LeuV3-Gin24

-Ase-lle26-Nle 7<D-Argz6-Har29- 3Q,NH2 Peptide 5 PCT/US2004/024183

. HOOC(CH2)aCO-Tyr'-D-Arg2-Asp3-Ala4-lles-Phe(pC96-Thr7-Asn8-Arg9-

[1-NaTyFrArgrAry's T e(at s, LAl TH(GITEHICY KoSerlBAIBRAM HarhGH.

RH(MOys2'-Leu2-Lathd3r65in24-Asp25-11e26-NleZ7-D-Arg28-Har28- NH2
Peptide 7 35 HOOG,(CH2)1
ICO-Tyr'-D-Arg2-Asp3-Alad-lles-Phe(pCl)6-Thr7-Asn'-Arg9-Tyr'0-Argl'-Lys

[CHaa‘fﬁglfg}f’lﬁfeuDﬁ@fbﬁfi%P@?g %fgu mi)c,erquﬁ. 9W§2¢%§-L 20-rg”,

5 Har et B LNKH25-1126-N 162ptBeAR28-Har29- NH2 Peptide 11 WO

2005/016953 26 PCT/US2004/024183

HoGARTADraE A platolae BIe(@OoSThLGHe Ao TS bis
HarPlaYe géf_ -Abul GIn -Leg - %r
g—%:%%-A 3 ys2'-Leuu-LdEPUEIA
24-Asp25-1le26-N1e27-D-Arg28-Har29-NH2 Peptide 21 5
10 {CH:(PHACTYFHp AR S 18t lesit? hatRiS ) syRBHFe Cites Citplyr 1 Qndd th)rg,
Har BRI YA ADUS-GIN16- begye 75
"-Ser78-Ala79-Arg2-Lys2'-Leu22-Leu23-Gin 24_Asp25_11e26-N
Ie27-D-Arg28-Har2§-N HZ Pesptide 22 P h Ac-Tyr' - D-Arg2-As p3-Al a4-l |
[CH:{(GH:00e HYE, | TBATH. r eRCINr g SR MBS ATYHEDS, 2164, 1 AR e e AD-Arg?,
Har*JA®i BH(-20)NH, Peptide 79
GlInth-Leul7-Ser78-Alat9-Arg20-Lys2t-Leu22-Leu23-Gin2d-Asp25-11e26-N

5
/=D-Arg28-Har29- Peptide,30 P, ) -
Ol T B AN PG CHIS. TRHFEA et 0 ARHD DIy s
Har N GH i 529Ha-Abu's- Gin Fentide BP-Serte-Alar :
9-Arg2-Lys2'-Leu22-Leu23-GIn24-Asp25-1 1e26-Nle27-D-Arg28-Har9-NH2

[HOOé@:R%@;@Q ' D-Arg®, Phe(pCh®, Ala® His® T LTSN AT 3 7 a8
20 Har | A_:él-,;r;(_r'-%ﬁrgz-Ar%ps-A?gﬁ-ﬁes-S"h'e(ﬁs‘c1)6-yf‘h‘§r”7-’A§r‘fe-Hé‘F’é‘ >\ DA™,
- 'Arg"- )}s Va

1

113-Leul4-Abr8iEIR%-Leu'7-Serte-Ala'9-Arg20_Lys21
_Leu22-Leu23-GIn24_Asp2s_lle26-Nle27-D-Arg&8-Har29-NH2
[HOOTEPLHER5-20'P D-Arg®, Phe(pCl)®, Ala® His®, Tyr(ED'™, His™, Abu™ Nie¥, D-Arg®,
HaFQjMQﬁH{H:MZ-ASpS-AIM-H,g?ﬁggngépCI)&Thr7-Asn6-Har9-D ip'0-Argl1
: -Lys' 2-Va P-Leu' 4-Abu's- Gin76-Leu'7-Ser18-Ala
- 19-Argz-Lys21-Leu22-Leu23-Gtn24-Asp25-lie26-Nle27-D-Arg28-Har29-N
25 {PhAcﬁy’.-F?gﬁ{.@fe BBefRel)®, Har’. Tyr(Me)', Abu™, His®, Nie?, D-Arg®, Har*JhGH-RH(1-
29NHPhAC-TyRreidag-Asp3-Ala’-lles-Phe(pCl)6-Thr7-Asn6-Har9-Phe(pNH2)t
0-Arg"-Lys72-Vai73-Leut4- Abu' 5-Gin' 6-Leu’ 7-Ser' a-Ala’

JArg2-Lys2:l e Le nag-Asple:lleg6-N . - . P _
[PhAC%é\}ﬂ%-_iiy gé@gﬁé@;;ﬁpﬁg %;g%{iﬁfeés nspz, Abué, His®, Nie”, D-Arg®, Har*jhGH-
- RH(-380h Ty r-0=ARPIIRE3-Alad-1leS-Phe(pCl)6-Thr7-Asn'-Har9-Phe(pN02)
30 30-Arg"-Lyst2-Val43-Leut4 |
[CHa(CRRADD Sy NI GrbRUSHETSEN0 AHA LRAT GZ Rekyye  pleuggihe 2 3Gla2d-Ash, o
Har= IR R BANGZ -D-Arg28-Haggg:NH2' Peptide 39 J

[CHy(CH,)CO-Tyr', D-Arg®, Phe(pC®, Ala®, Amp®, Tyr(EH™, His"", Abu™ His® Nie? D-Arg?®, »
35 Har*"thGH-RH{1-29)NH, Peptide 87

[HOOC(CH,):2CO-Tyr", D-Arg?, Phe(pCli¥, Ala®, Kis®, Tyr(Et)'®, His™, Abu'®, His®, NIe?', D-Arg®,
Har**IhGH-RH{1-29)NH, Peptide 88 -



D-Arg2-Asp3-Ala4-lles- Phe(pCI)6 -Thr7-Asne-Har9-Tyr(Et)70-Ar
WB?% !J%r%ll'& L eutd-Abu's- Gin 16; pCr 32034’024133
7-Serte-Alal9-Arg2-Lys2t-Leu22- Leu 3 Gln24 -Asp2e-lle26-Nle27-D-Arg2

[HO@EHAIAQEHE 3DReFRIFRLICH, Alz®, Amp®, TyrEY™, His™, Abu™, His®, Nie?, D-Arg®,

Har THACHRIS -J35A1g 2-Asp3-Alad-lig B TyEg-Thr7-Asne-Har9-6pal0-Arg"-L
ys12-V ﬁs Leﬁlﬁ%4 _Abus-Gin76- é_reu 7-8erl8-Ala

79- A R%ysz Leug2- Leu23 Gln24 Asp25 lleZ6-Nle27-D-Arg28-Har29-

PhARTY B BRI R (PR Wee 26685/01605B4 THISJ0BH/Bb 8B N1

) Phﬁ&ptﬂﬁrgm Arg2-Asp3-Aladdies-Phe(pCl)6-Thr7-Asn'-Hars-Tyr(Me)tO-Ar
g"-Lys'Z-Val' 3-Leu 14- Abu 75-G1n16-Leu 17-Ser78-Ala

[1-N chfgrgﬁa%r_ _%he@\éﬁ %ﬂ%ﬁﬁ% e azé“s'g)\bu‘s Nie?, D-Arg®, HarJhGH-RH(1-

BhAc- -Ty PRI -Asp3-Alad-lles-Phe(pCl)6-Thr7-Asn6-Har9-Tyr(Me)10-
His"-Lys12-Valf3-Leu74-Abu75 01 n 16-Leu 17-Ser'
10 [CHy@MEA0_Ayg2D- g SPAete@I® 2-k URBHER KA 1o AeRiAN 18 25 B - A2 B -

RH(1"i§ﬁ3ﬁ NH2 Peppg& §24hAc-Tyr'-D-Arg2
-Asp3- *Alad-lies- Phe(pCl)6-Thr7-Asn 8-Amp9-Tyr(Me)10-Arg11-Lys

t2-Vall3-Leu74 10
[CHa{EBeE G TTVI6 R4l 7E5eirCINL ARY Wi £t el SuamT s ar G R ASBRG,
-il e 24pthiees/ -D-Arg28-Har2'-NH2 Peptide 67 PhAc-TYr' -D-Ar92-Asp3-Al
15 ad-lies- Phe(pC i)6 -Th r'-Asn'-His'-Tyr(Me)'o-Arg"-Lys72-Val' 3-Leu' 4-Ab

6'1'— {s] . 15 .
[CHS(%?)EE o) 'ﬂ’@uﬁ%lﬁ'ﬂ AYHE” 156 s o e A Q9 HRAre™
Ha%%mmwﬂue 69 Peptide 94
CH3(CH2)6CO Tyr'-D-Arg2-Asp3-Ala4-lies-Phe(pCl)6-Thr7-Asn6-Amp'-Ty

[CH(EMERO-AY byﬁf\@_%%ﬁuﬂé" AR BufEOEESY o2, Abu™®, Om?' . NIe?, D-
20 Arg B]'iﬁ" %ﬁ@ln% %925. ||e2Lg‘?ﬁ1eE?§D-Argze Har29- NH2 Peptide 70 20

HOOC(CH2)12CO-Tyr'-D-Arg2-Asp3-Afad-|
[CHA BRI RPEL Oy 7 Aep@h & THi o) ERTgHEYs A", Abu®™, His?, Om21 Nig®,

D-ArgPaHear s RABLEEINH, Peptide 96

G1n56-Leu77-Ser7- Ala '-Arg20-LyS21-Leu22-LeU23-GIn24-Asp25-11e26-

Nle27-D-Arg28 Har29-NH2 Peptide 72,25
25 1ot RS S o, ORI e, Ao, W67, D™
H WﬁtﬁiﬂﬁhﬁgﬁTyr(Me) -His'Peptite 87ai13- Leu' 4- Ab u'S-Gln'6-Leu
"-Ser' 6- Ala '“Arg 20-Lys 21-Leu 22-Leu "3-G | n 24-Asp 25-11e26-N f

[CH(EASEA fogeN iz AL His®. o, His", Abu®, N, D-Arg®

. ;9] 5 ﬁcoj?/rl D A'{-:)l %Asp A ex PRa(pCIE  APY N

a K&+ Tyr(Me)to- HE“PL‘% Pvai'3- 30 -
LeU14 Abu75 Ginl6-Leu77-Ser"-Alat9-Arg20-Lys21-Leu22-LeU23-G1n26

[CHy(ENgRstie 26-NiaRArd)- Ao bl 28N HRsP eplitle) 77 His", Abu™®, Nie”, D-Arg?,
Haﬁg]%WﬁﬁﬁQETyr -D-Arg2- %gﬁdA@él -ties-Phe(pCl)6- ~Thr7-Cit-His9- -Tyr(E

t)'o-His"-Lys2-VaP3-Leu74-
[Hea -Tyr', D-Arg®, Phe(pCl)®, Ala®, His®, TyrED'®, His'', Abu™, Nie¥, D-Arg®, Har JnGH-RH(1-
35 20)NHEY Peptide 100

[CHo(CHzsCO -Tyr', D-Arg?, Phe(pClP, Ala’, His, TyrED'°, His™, Abu'®, Nie¥, D-Arg?
Haﬁg]hGH-RH‘(T 29)NHMe Paptide 101



W SpGisk6-Leul7-Serte-Aial9-Arg2-Lys2-Leu22-LeU23-GIn24-Asp25-11
cﬁ?gﬁl%%-D-ArgZS-Harw-NHZ 35 Peptide 79 PCI/US2004/024183
. CH3(CH2)6CO-Tyr-D-Arg2-Asp3-Aiad-Ite5-Phe(pCi)6-Thr7-Ala’-His9-Tyr(
[HOOE(GHMQ yiT2 /A3 Pee(ridfABELSHEINBHIEY®, His", Om'™ Abu™, His®, Om?,
Nie” D7AGETe-ArahArgReH.ys L eu22-LekpR3:Gln24-Asp25-11e26-Nie27-D-Ar
g28-Har29_ NH2 Peptide 80 40 WO 2 0 05/0 1 6953

TA1S2004/024183 28 . 8 .8 18 g H 12 15 .2 21
[Cifﬁ%é%(ég%)f%%@)iﬁﬂqﬁgﬂrg@-%sﬁ@&1awréfét}/-PH&(pCﬁﬁ’@-TIﬁWAid‘“FIFS Om®,
5 Nie®, Bri el rHiIaGHyRI3CARNE, Peptide 103
Leul4-Abuts-GInl6-Leu"-Serte-Ala'g-Arg2'-Lys

[CH(CHAUR-FRUAR A AR R 36N IS P Rebuiggrhinrgd N HizePeptide 82 1,

28 .
Arg '%ﬁzs](’b%é%&"ﬁngED-Arg2-?%'6@-%8&||es-Phe(pCp6-Thr7-A|a'-His-Tyr(E
t)70-His"-Lysi2-Val73 Le u' 4-Abu’ 5-Gin’ 6-Leu’ 7-Ser"-Ala’' 9-H
10 [CHy(GHRBOG ST L B2 LRNe(2BHG W32 -ASD Phd(he@6)N leie?: DAY 28u4ardS°. om?,
Nie”, Dl P ontithe86.-Qhi a4 )Ni) 6 CO-TyslArgasAsp3-Alad-|
le5-Phe(pCl)6-Thr7-Asn8-His9-Tyr(Et) 70-His"-Lys12-Va 113 10
L eut4-Abul5-G1n16-Leut7-Sert6-Ala79-Arg20-Lys21-Leu22-LeuZ3-GIn24
O R L DD PSR oA P b, NHEISe @R Ao, Hi, Oreh N,
D-Arg” G HE(UMBHERNOLPINBEA g 2-Asp3-Aedtidies Bhe (pCl)6-Thr7-Ala'-His9-Tyr(
15 Et)"-His"-Ornt2-Val'3- Leut4-Abul5-Gin16-Leu

1t |59 2 - sLel23-Gin2dnAsp2b-lle26-Nle27-DsArg ,,
f;;i?fgfﬁ ! N’E‘%%%%ﬁ%%&%“%?ﬁgﬁ A
ol éy%héﬁ BTN Prso-Tyr(EBRIERSTOm12-val113-
Leuld=Abu75-GIn'6-Leu"-Ser"-Alal9-His20-Om"-Leu22-LeU23-GIn24-As
[HOOCEQBzﬁgZ@*NW‘Zﬁ=%f98&dgqi%§.\lhi?ﬁﬂﬁﬂgﬁ1%§ 66:(5;1:, pﬁbu’i, t~|a152°, ogﬁ‘,. NEEZT'
20 D-Arg? hlé—ééﬁ]@?ﬂ_ I¥hnD-Arg2-Asp3- -lies:Phe(pCt)6-Thr7-Ala'-His9-Tyr
A Et)".Hls"-Lyst V%fffi’-?z Leu14-Abu1%jggt|ﬁ§i§L%F8;17-SertB
Ala79-Arg2D-Lys21-Leu22-Leu23-GIn24-Asp25-lle26-Nie27-D-Arg28-Ha ,
[HOOG{E =Mt PupiiBerar, Phetpehy viefl-dsibFoeeiNearatisbnindseatndy bia®,
om?', wisBrevia astftilowRH{CHINBH2)6CO-TRaptB:Atg2, Phe(pCO06, Arg9,
Abu", N1e27, D-Arg28, Har29)hGH-RH(1-29)NH2 Peptide 4 30
C(CH2)6CO-Tyr', D-AsgZ, Phe(pCh6 9, Aputs, Nle27 .
25 EHOE?C#B%@%% 'Ciﬂ"rz 1 H-}éiﬁiﬁ‘fﬁg)ﬂm“ gp%@@'r“[g%g&@fz&éﬁ%- 7. om”,
Nie™, DA g hEERB(1A80HEb UL, NIe27, DEARGERS] 10
Har29)hGH-RH(1-29)NH2 Peptide 7 35

[CHa(CHR)CO -Tyr', D-Arg?, Phe(pCl)°, Ala®, Amp®, Dip*®, His"™, Om™, Abu™, His?®, Om?, Nie?,

D-Arg™, Har®|hGH-RH{1-20)NH, - Peptide 111

30
[CHs(CH)sCO ~Tyr’, D-Arg?, Phe(pCl)®, Ala®, Amp®, Phe(pNO,)"™, His" Om'. Abu™, His®, om?*,
Nie”, D-Arg®, Har*}hGH-RH(1-20)NH, Peptide 112

[CHa(CH,)CO -Tyr', D-Arg’, Phe(pCl)P, Ala®, Amp®, Tyr(E)™, His™, om™, Abu®, His® om?',
35 Nie¥, D-Arg®, Har®|hGH-RH(1-29)NHEE Peptide 113

[CH3(CH,)sCO -Tyr', D-Arg®, Phe(pCI)°, Ala®, His®, Dip™®, His'!, Om'™2, Abu™®, His®, Om?*, Nie?’, O-
Arg®, Har®IhGH-RH(1-20)NHE Peptide 114



WoQ00{0H23312C0-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abuts, Nle27pPrAfed8i/024183
Har29jhGH-RH(1-29)NH2 Peptide 12{PhAc-Tyr', D-Arg2, Phe(pCi)6,
- Cite, Arg9, Abu's, Nfe27, D-Arg28, Harg9ihGH-RH(1-29)NH2 40 Peptidg s
Y b TRGEIDLBNE FERT 2R (31 5B ATy OD A He™, O
Nigdh &b HertBh @B HMRAISHRIe 27, D-Arg2@eHi@@0lAGH-RH(1 29)NH2
Peptide 22 5 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Arg9, Amp10, Abul5, Nle27,

H a8, dar 2alhGhiah 1( 12 ' hACHTW . P-Arg#, . 2o 2!
5;%]6{ aC HE?{ %]pé!ﬁ/-\ s ﬁﬁg%ﬁﬁg?j&%ﬁ}?%ﬁé.%& VPR is™ o ,
| %a?’z‘%{ﬂe ﬁﬁcf’g £ )@e?p! tide 31f6[‘§1A§-Tyr', D-Arg2, Phe(pCl6,
Harg, 2-Nalt, Abul5, Me27, D-Arg28, Har'-9]nGH-RH(1-29)NH2 Peptide
[HOGGRIETor T ARigP He@EEHE, Wafg ARS10n4buts) NIBRT, DrAPgA8u™, His®

OrtRRAINGIAR (a2 RhIRHIbRARNde 36 [PhAg:Tyr P-Arg2, Phe(pChs,
Harg, Phe(pNH2)1D, Abu's, Nle27, D-Arg28, Har29]hGH-RH(129)NH2

Peptide 37 20 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Harg, Phe(pN02)10, Abu's,
10 (CHe G5 AT 60 R 2 TIRERR 2 ST D P el Son{BIbRe. ¥ B N,
D-Apgié(Hadh GHaryl( FEaEHED, AbuS15, Rigdd DiAArg28,
Har29]hGH-R!i(1-29)NH2 Peptide 41 25 [PhAc-His', D-Arg2, Tyr6, Harg,

0-~Abulh, / «D-ALgZ€6, Haf29tGH- »9NH2 Reptide 42
C - - .
: *&%%%%ﬁ;&f;%z%ﬁé’zgﬂ; A R S0 K, Aied? Dkfoale” O
N'eHaQZ‘}ﬁbr—ﬁ HA= QBNPI MaBbeptide 46 [PH&RITS 119D-Arg2, Phe(pC{)5, :
15 Harg, Tyr(Me)10, His", Abu's, Nle27, D-Ar928, Har2)h GH-RH(1- 29)NH2
{Hofeggtw@@@csﬁﬁhmwrppe@% RS0 ol PRy EMO) Aefulfe, o
Nie|' \D2Ar z 1-29)NH2 Pepti PhAc-Tyr', D-Arg2,
NI - . h
®Phe P 1)%?3&]533? yré&%ﬂ@ uts, Nle27, &%Pr%%gzo[
R Ha?9]hGH-RH(1-29)NH2 Peptide 69 40 o
[HOOC(CH2)1,CO -Tyr', D-Arg?, Phe(pCl)t, Ala®, Amp®, Phe(pNO,)", His™, O™, Abu™, His®
20 om®, Nie”, D-Arg”, Har®JnGH-RH(1-29)NHEt - Peptide 121

Thirty very preferred embodiments have the formulae:

CH3(CH,)eCO-Tye-D-Arg™Asp®-Ala*-lle®-Phe(pChy*-Thr'-Asn®Arg® Tyr'®-Arg"-Lys™2-Val.Ley™-
25 Abu'*-Gln"-Leu"-Ser-Ala"-Arg®-Lys'-Leu®-Leu®-Gin*-Asp-lie?-Nie¥'-D-Arg?®-Har®-NH,
Peptide 4 -

HOOC(CH,)sCO-Tyr'-D-Arg*-Asp®-Ala*-le®-Phe(pCl)>-Thr'-Asn®Arg®- Tyr"®-Arg -Lys"2-vai™-
Leu"*-Abu"-Gln*.Leu".Ser'®-Ala"-Arg®-Lys?iLeu™-Leu™- GIn*- Asp®-ie?-Nie?-D-Arg®-Har®-
30 NH, - Peptide 5 '

HOOC(CH,)sCO-Tyr'-D-Arg*Asp®Ala*-lie®-Phe(pCl)*-Thr'-Asn®-Arg®-Tyr'"Arg"*-Lys 2-Val'.
Leu™-Abu"*-GIn"-Leu"-Ser'®-Ala"®- Arg™-Lys?'-LeuLeu®-GIn®*- Asp?-lle®-Nie?-D-Arg?-Har™-
NH, Peptide 7

35
HOOC;,(CH;)1gCO‘Tyr1—D-Argz-Asp3~Aia4-«!Ies~Phe{pCl)6—Thr?~Asn8~Argg-Tyr"°-Arg”—Lys’z-VaI*3~
Leu™-Abu"-GIn"*-Leu"-Ser'®-Ala'*-Arg®-Lys®'-Leu-Let®-GIn?. Asp™-lle?®-Nle?-D-Arg?-Har®-
NH» Peptide 11



WM@%%%%?QHSQSS PCT/US2004/024183 30 [CH3(CH2)6CO-Tyr', D-Arg2,
Phe(p 6, Amp9, Tyr(Me)t0, Abulg, Me 2', D-Arg28, Har29 JAGHERAN{1/024183

~ 29)NH2 Peptide 70 [HOOC(CH2)12CO-Tyr', D-Arg2, Phe(pCIl)6, Amp9,
PhAcTWrCélbeA%ﬁA&%ZQ:‘%ré%eJagpPg#%&iﬁlﬁ%}&?#%&id%ﬁ%}%@@@gﬁm
18 A > o- [ VBy, D- Ibs , exo, His",
e %J",@%’gzg,g D“-&%QL, H%%gj%%H%ﬁ% O)NH2 ”é?s ﬂé%zgs'i i
H 16 &:9142)12(:0 -Tyr', D-Arg2, Phe(pCl)6, Cit8, Amp 9, Tyr(Me)tO0,
His", Abu", Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2 Peptide 77
5 PhAcggw;a%mmésmrgg,)ﬁpngmmeggtewg:,%géE.w@slﬂ&?ﬁﬁ!;\w%nfs-
Loy 71 Ds/ A, ar2 o af - l 5 3
[Cﬁ;};éaé%gcg %?E;g};}%z,%fﬁeé%%‘,“%rﬁf?m H?s%‘ﬁ%/r{]“é??ﬁd\”ﬁ.s Abu",
NIe27 D Arg28, Har29]hGH-RH(1-29)NH2 Peptide 80
[HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCl)6, Ala’, His9, Tyr(Et)70, His",
PRACABULBANTERE B 28 h 2 B0 aTRTIRGH AR KR N2 R e BLAE 820, Apy'S.
10 GinSGHESHEIGO0 T DALI2. PR D0, Sl s Ty (0 s TS,

Hi%é},églgf?, D-Arg28 Har2jhGH-RH(1-29)NH2 Peptide
[CH3(CH2)6CO -Tyr', D-Arg2, Phe(pCl)6, His9, Tyr(Et)i0, His", Abul5,
Nle27, D-Arg28, Har29JhGH- RH(1-29)NH2 Peptide 92 [CH3(CH2)6CO
PUACTRY D Brargep PHEHE TG MV, TSRS HE)ABp Hisrg QIpsR AT By Aby .
" QL6 AL R A OGN RN PSSR 30,
15 [%?&gmsco -Tyr', D-Arg2, Phe(pChb)6, Ala’, His9, Tyr(Et)70 His",
Ornt2, Abul5, His", Orn21, Me 27, D-Arg28, Har29JhGH-RH(1-29)NH2
Peptide 96 [CH3(CH2)6CO -Tyr', D-Arg2, Phe(pCl)6, Alaa, His9, Tyr(Et)'o,
PhAcTDABE SR D e 081 3 BrHast P OtaC R R 0) N EABEDL ISl 9, 15.
Gin’s-(éuMeﬁiﬁdA@P@A%@%[?ﬁMelgz@H@WQfsﬁ?ﬂﬁ‘QﬂE’B-%-Iﬁaﬂf%pggﬁﬁ are
sy:%mﬁg_%gd by suitable methods such as by exclusive solid phase
20 techniques, by partial solid-phase techniques, by fragment condensation
or by classical solution phase synthesis. For example, the techniques of
PhAC-Eyciisive SomtAdiaisd-Bynthesl areset-Farfhbin taegtbxiaokaSolig Phnge
Gin**-RefStse ' SyrfesiS’. . ST anMh3. R HOURINBIEISa GRRID> 1,

Peptide 36

25 F’hAc—Tyr’-DaArgg—Aspa-AIa-"-iles-Phe{pCI)B—Thr’-Asna-Har9~Phe{pNHg}m»Arg"-Lys12~\iat13-l.eu”-
Abu’5~Gin‘3-Leu’T-Ser’B~Aia’S-Arg”-Lys”~Leuzz-Leuza—Glnz“—Aspzs—lle?‘a—NIe”—D-ArgmnHarzs-NHz
Peptide 37 '

.PhAC*Tyr‘-B=ArgQ~As;53~AIa“é!{esAPhe(pC!)E—ThrT—Asng-Ha'rg—Phe(pNOz}’“vAArg"-Lys’Q-Val"a—.Leu"’—
R 5 16 T S

_30 Abu"”Gin'-Leu’ -Ser‘B—Ala‘g-Argm-Lysz‘—Leu22-Leu23-GInz“-Asp’zs—lle"f"-N!e""~D-Arg”—Har29~NH2

Peptide 39

PhAc-Tyr'-D-Arg*-Asp>-Ala*-le®-Phe( pCh>-Thr’-Asn®-Har®-Tyr(EY) *-Arg " -Lys - Val*-Leu™-Aby's.
an’G—Leu‘F-Ser‘B-Aia‘Q-Arg2°-Lysz’-Leuzz-Leuza-Gtn"“uAspzs-{le"'s—Nie”~D~Argzs~Har‘°‘9—NH2
35 Peptide 41

PhAc-His'-D-Arg®-Asp-Ala*-fie®-Tyr®-Thr’-Asn®-Har-Bpa'®-Arg"Lys 2-val-Leu™-Abu's-Gin ™.
Leu"-Ber"-Ala"-Arg®-Lys?'-Leu®-Leu™-GIn*-Asp?-lle?-Nie? -D-Arg®-Har®-NH,

Peptide 42
40



C ny., Rockfdrd, lllinois, 1984 (2nd. ed.), and M. Bodanszk , _
‘?Igrlz(r%gl%g%?%’f Peptide Synthesis”, Spyinger Verlag, 1984. The %@%@ﬁ?ﬂ“*‘m”l%

: antagpnist eptides are preferably prepared using solid phase synthesis,

Phagrdht aB-tHatdpmiétalijedesetiman-by Menfiierd T3ave, Gharl.6ad 88 ey

AbZ 140 {1863 )5 atthas SingfherEaui@ieat Chamioalsynases koA i e e,
art gagp@lsade used as previously mentioned. 10 The synthesis'is carried
out with amino acids that are protected at their alpha amino group.
Urethane type grotectigg groups (Boc or Fmoc) are preferably used for the

3 PhAGEHE cHoN D SR-AlpHiE - Zives bGP 266 tHasb o phe e iy hieRivatia ey Abu™.

cinfHalphisptbrefottgitnind aciPmeidtowier fSnmes.the” amingaguiagup of
the figgddeasntide at the C-terminus is attached to a polymeric resin support
via a chemical link. After completion of the coupling reaction, the alpha
aminp protecting group is selectively removed to allow subsequent

PhASUBITRY YR a0 maihplefed -dhthasarmnp oS A tiomdbyallitren -

10 AbusEGl Feauih SeCialiengthe W alpt prdteciiforgstup S IRsE.00RBY 287 NH,
pipergiye &0 in DMF when the N-alpha-protecting group is Fmoc. The
remaining amino acids with similarly Boc or Fmoc-protected alpha amino

roups are,coupled, stepwise to the free amino group of the preceding
PR P GRER el BB TRGATO ST RIS SetbrmiaVEcadbroy ™
Heeamies *-atat-resTites dmPdimpfd G thepdhibs-siafinD. grgtpataner,

15  C-teemtinesgesidue, growth of the synthetic hGH-RH analogue peptides

begins at the C terminus and progresses toward the N 25 terminus. When

red,sequence has, been obtained, the peptide is acylated at th& N-13
C T R OB F R DU r TR e e e var™

Leu ario-G T Hepu S iAo w8k B el anitd ) asd e aouBlng g Har™-
NHzreactions asptigaally carried out in DCM, DMF or mixtures thereof. The
extent of completion of the 30 coupling reaction is monitored at each

20
Vi ninhydrin reactiqn. In cases where incomplete couplingis
e e S R
Val" ety ‘A8 -8 (hevacted afvancAGrOts” id-efrie daintetanE-reffionedl-ofArg®-
Harz?ltw-lalpha amino pgpiieeting group prior to the coupling of the next amino
acid. 35 Typical synthesis cycles are shown in Table | and Table Il. WO

¢ 16953 PCTIUS2004/024183 32 TABLE 1. Frotocol for a Typical
25 oo YR B s g s g e T (A e
L B PET FAR B ILES S e WA Asp ™ lle”-Nie?-D-Arg™-Har?.

NH, Peptide 76

HOOC{CHz)1QCO-Tyr’-D—Argz~Asp3~Ala‘-i1e5-Phe(pCt)‘"’uThr7~CitB-Ampg-Tyr(Me)“’-His’1-Lys‘2-\/a!%3—
30 Leu™-Abu"-Gin'".Ley"-5er" "-Ala'®-Arg®-Lys® Leu™-Leu™ GIn*-Asp® lle®-Nle?-D-Arg™-Har®-
NH, Peptide 77

_CH3(0Hg)BCO-Tyr’—D-ArgzaAsp"’-A!a“—iles-Phe(pCi)s-ThrT-CitBaHisg-Tyr(Et)meis‘"-Lys‘a—\/ai“d.‘eu“-
Abu’S-Gin’5~Leuw-89rw-A!a19—-Arg2°-Lysz‘—Leuv’-Leu23~Gln24-Asp25-IfeZB—NI827-D—Arg28-Har29-N Ha
35 * Peptide 79

CH3<CHz)scoxyr’nDLArgz«Asp%Aia“-e:eS-P-'ne(pc:t)S-Thr?-Ataa-HisguTyr(Et)’°—His"-Lys‘z-Vas‘%
Leu‘4-Abu’5-Gin'8~Leu’T-Ser’B-Aia‘Q-Argz"-Lysz’-Leu'zz-l.eu"':’-Gln”—Aspm-Iieas-N!ez7—D-Argza-Harzg-
NH. Peptide 80

40



WO%D@S%?@Q{‘}' wash 1 10 2. Neutralization 5% DIEA in DCM 1 DCM wash 1
MeOH wash 1 5% DIEA in DCM 3,15 MeOH wash | DCM WASHUS2 ez} 183

. 1 3. Coupling 3 eq. Boc-amino acié in DCM or DMF + 3 eq. DIC or the
HOOGfaeneu20-HIaRE estéraithe-Bogpanfina Apid a0 Mo wagh (3Hmes).

Leu™ AP TR ash (BHmos) 2. 4yAgstylatior A28 in pyriding (30%0)10%20, 25
N (i approp,reiﬁg()2 McOH waélrr? 3 ?}mes) 1 DCM%&S#&EB?I%ES ]E% '}?Z%Q_Eﬂ?'l -
30 Protocol tor a Typical Synthetic Cycle Using Fmoc-strategy Step

Reagent Mixing Time (min) 1. Deprotection 20% piperidine in DMF 5+15
5 CHy(CBRO Ny B A(E-tispdayel-12°-CaryptinfyTrba - mietrEar. apd in S5 .3
Leu'-aty'BXR D403 B MBRY. 1y $0G HOBE* § 200 ) —{*%MBW % par®.
NH, 2005/01@3&%5&T/U82 00 4/072 4 183 33 DMF wash (3 times) 1 £l
Acetylation 3 eq. 1-acetylimidazole in DMF 30 (if appropriate) DMF wash

(3 times) ;L 5 - After completion of the synthesis, the cleavage of the
CH:(CegifRd SromAm-fenirealiide efftitarnbing natagyray Wall kne v,
10 Leu™-preititn Chentfates *102° RgBicgsot e S unpasi Polymer Bhe RE K -F yf*-Hafzs-
NH, antagorﬁgpgg@ygies may be synthesized on a variety of support polymers,

CH3(CH,)sCO-Tyr'-D-Arg*-Asp™-Ala*-lle®-Phe(pCl)>-Thr -Ala® His®-Tyr(Et)*-His"-Orn':-Val ™
LeuM—Abuﬁ—Glnw-Leu17—Serm~—Afa1B-Argm—Orn21-Leu&—Leuza—G!n”-Aspszlezs*Nie”-&Argas-Harzg—
15 NH, . Peptide 85

CHy(CH,)sCO-Tyr -D-Arg™Asp®-Ala*-lie*-Phe(pClP-Thr -Ala® His®-Tyr(Et) *-His"-Orn 2 val ™.
Leu"-Abu’f‘-G!n’ﬁ-Leu‘7-Ser’“~Asa‘Q-Hisz"-omz‘-Leuz"-i.eu”—e:nztAsp-z”%:;ezﬁ-mez’-D-Argz‘iHarZ%
NH, . Peptide 98
20 :
CHa{CHg)sCO-?l'yr’-D-Argz~Asp3-Ata“«lies-Phe(pC!)s—Thr’-Atas-Hisg-Tyr(Et)’D-His'LLys“z-VaI’s—.
Leu**-Aby 5-an"S-Lex.z’7-Ser“’-AL=_a’Q—ﬁ&rg""’-f.ysz‘—Ler,:zz-!.aeum'-Gm2“-/‘\3;325«!{6325-Nie27-t)~f5\rg23-i-{a1‘"’“—
NHEL Peptide 97 ‘

25 Under well-established convention, these may be abbreviated as follows:

[CH3(CHZ)sCO-Tyr", D-AG®, Phe(pCl)®, Arg®, Abu'™®, Nie?, D-Arg?, Har®jhGH-RH(1-20)NH, -
Peptide 4

30 [HOOC(CH,}6CO-Tyr!, D-Arg?, Phe(pCl)®, Arg®, Abu'®, Nie? D-Arg®®, ‘HaFQ;hGH'-RHﬁ-zQ)NHg
Peptide 5

[HOOC({CH)sCO-Tyr", D-Arg®, Phe(pCl), Arg®, Abu', Nie?’, D-Arg?, Har)nGH-RH(1-28)NH,
Peptide 7 ' :
35
[HOOC(CH):CO-Tyr', D-Arg®, Phe(pCI)F, Arg®, Abu'®, Nie?, D-Arg®, Har®|hGH-RH(1-29)NH.
Peptide 11

(PhAc-Tyr', D-Arg?, Phe(pCi)°, Cit®, Arg® Abu'®, Nig?’, D-Arg®, Ha*IhGH-RH(1-29)NH,
40 Peptide 21



.e. MBHA, Merrifield, PAM, Rink amide or Wang resins. The peptides can
@@3%@%&%?&%&% on aminomethyl, MBHA, or other resins tH&tHE§&P04/024183
_ been previously derivatized with suita%gfe linkers. 15 Examples of such
linkers are the base-labile 4-hydroxymethyl benzoic acid (HMBA) linker for
~Aflachmpen ferminal: yl,QE0 o the acid-labi :
e (RS T rh e A LR of
agm tﬁﬁ’g%%ﬂgh its guanidino group. When peptides with an amidated
C-terminus are synthesized by using Boc strategy, the 20 preferred resin
5 [PIAMBH AD-AttAdrmapctbiaisd, Srigfinal amifiorasigh a1 HesiRERNIENH,
accopplighed by the standard DIC-mediated coupling method described
in Table 1. In order to prepare peptides with a C-terminal ethylamide
(-NHEY) modification, the I\E{Ierrifi1eold re%in or_WHMBA;!;MBHA resin can be
(PRRed CofginBhisRGin e 888 sthiteg)e 0duig oHab hRHERIEMMBH,
aminBeatii@ dhto the Merrifield resin is done by coupling mediated by
10 potassium fluoride (KF) or cesium salt at elevated temperature. For the

) IS ti haying the C-terminus, it is.preferred that the
R e e P e SN
grouB ' §Agm is joined to the. 30 support polymer through a stable,

but readily cleavable linker such as the pars-sulfonyl phenoxyacetyl (SPA)
[Prrofgy, BhedlphageninraBooprotecte hRIbIA LRGN BI% 1-20)NH,

15 chlorggyligryd phenoxyacetic acid CI-SOZ-C6H4-0-CHrCOOH to form
Boc-Agm-S0O2-CrH4-O-CH2- 000N. This compound is then coupled to the
support polyrzner e.g. té) MBHA resin using DiC or HBTU-HOBt-DIEA as

Prfsilatirr A gRiRE Yicte B Gbsteiti=51 ANB NisY 358 gR e INGId-RH(1-29)NH,
Derivatities 33sed Bifunctional amino acids, i.e. those not having side chain
functional groups, are mostly used in the form of their N-alpha Boo- or
Emac- derjvatiyes for synthesis. Thus,Boc:Gly-QH or Fmoc-Gly-OH is

20 %-izcgllﬁié@d‘ KRIRG (po? tiﬁaefﬁg%?}r’é%‘i’d%ée? B‘ﬁéﬁéﬁaﬁ%%ﬁaﬁ%ﬁh’é*-%)““z
WO PerigRd%o53 PCT/US2004/024183 34 bifunctional amino acids are
Gly, Ala; Vval, Leu, lie, Phe, and Pro, and some well-known non-coded

[PHAERFINAIATHING RO R WS ABYENIRT 3R AP U418 aRdNIR20NH,
Som,g:e tfic{gﬁ mino acid residues of the peptides have side chain
o5 functional groups which 5 are reactive with reagents used in coupling or
deprotection. When such side chain groups are present, suitable
[PhprotieiReponb Tps, e dinel], wot e steflirmtonts HgnSipsHER prewptH,
undesisadeiochemical reactions occurring during the reactions used to
form the peptides. The following general rules are followed in selecting a

' arficylar side chain protegting royp: (a%the;;rotec’tig group preferably
R i e R T i g R e e
30" condiewtite 4B) the 10 protecting group should be stable under conditions
for removing the alpha amino protecting group .
[PhAc-Tyr', D-Arg®, Phe(pCl)®, Har®, Tyr(Me)'®, His", Abu™, NI, D-Arg®, HarIhGH-RH(1-
" 29)NH; Peptide 62

335 [PhAc-Tyr', D-Arg®, Phe(pCl)®, Amp®, Tyr(Me)™®, Abu™®, Nie?, D-Arg?®, Har®|hGH-RH(1-29)NH,
Peptide 67 '

[PhAc-Tyr', D-Arg®, Phe(pCl)°, His®, Tyr(Me)™®, Abu™S, NIe?, D-Arg®®, HarJhGH-RH(1-29)NH,
Peptide 69
40



wAiRaeheatgp of the syhthesis, (c) the side chain protecting gfou must be
removable upon the completion of te synthesis of the desiré’(’fp?iﬂ%ﬁ%fﬁ“"ét’(‘?’r’o‘183

. sequence, under reaction conditions that will not undesirably alter the .

[CH;(Gd 8@ chiin D¥Salv FRee(BuE- #miro Brite K eanssd nthepsyrathasis® heH-rRH(1-

29)NHgactive sieeRain functional groups can be protected as follows: Tos or
nitro (NOZ2) for Arg and Har; cHx or Fm for Asp and Glu; Bom for His;

r Emac for Lys.and Orn: Bzl for Ser and Thr; For for Trp; and 2BrZ
IHOO%%%’Q??%B;?&@eb& dind B AEh N8R 1T HASRInpritectetieln M serrIhGH-
5 RH(1ZYE synthesis Fertide Ztive side chain functional groups can be
protected by other appropriate protective groups as follows: 2,2,4,8,7 20

[CHyEenaBethyldiRydiebeng @,ra’n@v@-s% £y ar bis-Boc fog and
Ha;gllglgéﬁtg:g@#%hEBﬂ?ior Agg) g\gd él'u;f_ nogpirérg@?)e g?(l)iﬁp'oglfﬁtyl fry DA
protection for Aén and Gin; Trtef%tf‘dﬁiss, Boc or 4- methoxytrityl (Mmt) for
Lys and Orn; tBu or Trt for Ser and Thr; Bac for Trp; and tBu or 2-

10 [HOOBIRH B (T TA TRheREN atidition t theMmeelyHOuB O deEaNg.Arg?
Har”|AGR-FOMleGRMNO acids mentigpgd.ahove, some of the peptides of this
application contain less common non-coded amino acids such as para-
" amidino-phenylalani eg}lAmg;gpa(aa-guagidino-pqﬂenylalanine gGup);
[CH Sty A an e Bh &P S)3 Libtrdtis e rdnsraimidn.3-aaddx e acktarg®,
Har? 9](fﬁbljf,?{‘Biﬁafﬁjhftﬁ\zyl)aIanine (2-Rep)id€378- diphenyl)alanine (Dip);
15 para-amino-phenylalanine [Phe(pNHZ)]; para-nitro-phenylalanine 30
O (B-RYACW ' -Pal): ©-ethyl-tyrosing [T yr(Et)]: and
f?j(%%ﬁ?@e\%%%ﬁ %gﬁgfaﬁ)}%?g H%gpg? ."?#(‘assé Zlﬁrg%t acﬁsresi sa L?qp D-Arg”,
A ISR the peptideSRF¢8Mling the suitable protected amino
acid derivatives. A non-exclusive list of such protected amino acid
[HOOT@hAEES that, CaANe PRe@EHasialions BREAMPIANOCHI® Ne?” p.ar?,

20 Har RN ATRR T Moc-Amp(Allgg)-OH, Fmoc-Amp- OH, Boc-Gup(Tos)-OH,
aﬁg]Boc?g?Jap-Og\a, Ifmoc-Gup(Boc‘g%}-tgﬁ, moc-Gup-OH, Boc-Cha-OH, Boc 35

Tpi-OH, Boc-2-Nal-OH, Boc-Dip-OH, Boc-Phe(pNH-2Z)-OH,
[CHa( Qo P 15 N O Y HPHBE S, PO His  BO(ENI EE i HA BTG BiedeBria20B.Ag?,
Har*)Ate prptezschderivatives of pepgedsd amino acids mentioned above are
commonly available from several commercial suppliers, including Bachem

- King of Prussia, PA), Peptides Internatignal (Louisyille, KY),
25 oo W (G, DSBS A AR e b RS, e
RH(1-Z8RHRSP Amin®srEie Ahalogues DBA (Worcester, MA). 40 WO
2005/016953 PCT/US2004/024183 35 4. Stepwise Coupling of Amino

S(CAgItBesidugs Mitizing thesahave, mentionedisupport pelymess and.after,,
N e L S v
30 9 rﬁgglswtab);‘b B

% up by sbfitfiff&8e synthesis in the 5 conventional

manner. Each protected amino acid is coupled in about a three-fold molar
[CHa(CEeess WyithDesgeetigpefindduns feeainasestinesaand thecenpling.”
D-Arg" M BREARAk Yy a medium  pophqe gg

[CHyCH):CO -Tyr', D-Arg?, Phe(pClF, Ala®, His®, TynEH)™, His" Abu', Nie?’ D-Arg®,
35 Har®hGH-RH(1-29)NHEY Peptide 97

C. Method of Praparation
‘1, Overview of Synthesis



such as DMF-DCM (1:1) or in DMF or DCM alone. The selection of an

appropriate coupling reagent is within the skill of the art. Particularly

suitable as coupling reagents are N,N'-diisopropyl carbodiimide (DIC), or

HBTU combined with HOBL in the presence of DIEA, The success of the

10 coupling reaction at each stage of the synthesis is preferably monitored

by the ninhydrin reaction. in cases whete incomplete coupling occurs,
. either the coupling procedure is repeated, or the resin- bound unreacted

amind fesiaeiEsarsea ¥tNatEaLiSin Uit PRt reagesh, Peforerarsiabeid phase
tetheigalphayamaitia pstdetting groupuSuitablecappinghteageidts @&rey classical solution
pl’Jafﬁ%C@}Wt ﬁa@gteawﬁeamp‘e@% @xﬁﬁlu&séeﬁn&ﬁé@é.@&x&lﬁ%&f&@we@mgga forth in

0 | [ oxylic acigds e in the same as
the rtee\?%ﬁ‘gg:o%w%%r ?ecp dlﬁ}é/r(%nce thJa th%zg\'ﬁ%rropnat%@caﬁgxﬁ|cpéeé?8 Chem,

5 C?@Rﬁ’é‘édﬁﬂ%ﬁ@&a '&*f‘a'ﬁ drfh e atiqd WhrkhMIiBarBaxic AciRire Aitaetisiathesis”,

Sheghl-téeramuand tHs dadiRtt shiapomby oasid SOOH gt e actisandthusing solid

pHhR @w@@sngrm;wsa@ftﬁateg@%@m é@%hb%dz@mﬂ%mldﬁﬁr@&%?&%c'% p. 2149

g,Prepared), the anh ofth respective dicarboxylic acids can
UQée)d %ﬁc rq?tker eég/% lic aﬁnﬁif rlaxés{%ofsma‘?ﬁnf\’alcarég ?l% amds%" pe used as

p"‘é‘ﬂﬂﬁ'ﬁﬁ’éﬂ‘ﬁﬁil?’&@allable in other cases the pre-formed anhydrides of
10 these acids are prepared by treatment with DIC and used for coupling. 25

5. Clea\éasgﬁrﬂ@fsm Peptide.from Hﬁﬁnslae@@mé?@hé%(e@@ E"t‘%ﬁ@ﬁ’\é@dr%fath]%o group.
Ur%ﬁi ﬁm P gtFthlgom p{%géj ¢ o%rr%‘ t%?es nft rgbﬁlsul Filh(:"ter’ogegilcm of the alpha

peptl eave support p Hase an 3" side-chain protecting
Y3 HS8re removed. 30 In cases where peptides with an amidated
C-terminus (-CONH2) or with a C-terminal carboxyl group (-COOH) are

15 prepaﬁegowha%cﬁt@i@%@nta@ M@l% Mﬁ‘f&l@@'%ﬂ@lbﬁdo Advk rﬁ:%i’@tythﬁhfch forms the
V. er reatment with
anq%%]a%y%%L t% %%gF §cn§ a? th%%qeﬁ‘rﬁ %@Lﬁl Qétt 2 CP Pmeric re?m support via

reagent’su UOI‘Ide ISIS a e case

a ﬁ%ﬁﬁ@s“g%tﬁg?i@ﬂ]@ﬁ ’fﬁbcg&? AgrRisp AR AN SRS FMM S pratecting group is
seingiveic esmtivediguitiaFs aisecckerd vesrdilicherrtonaifingksidewchaithe amino-terminus,

prEfeRtBGINEhIOHNTA Haveyendhsidenchiph ProtReHD ¢BIRUPBEESHIRNDEY, piperidine
20 in Hﬁﬁ%ﬁéﬂ‘%@t:\‘?‘é‘%ﬁ’é 51‘8&:@% %}&JBEEQ Egi%’c a}qg%%pa%ngleg%a eaCS:iE'%_I%th similarly Boc

should be per orme In or o remove these protect groups

o R ERAE SR AT BRI HE eSS 'BpMRsatm Bl (ith 2098 group of the
pPregipdindineine BIFRnhiacAlh tarmbiaitobg rsapst arepfidmeveertye tr8atmenatthe amino

aciitedRUEPhd)beatalyst aadiphelepphiligSgave tgersie AOnREEIRAY, Jf&hh of the
syng%!i E@Pﬁﬂ%lé@% %%9?&94%25‘%&%49%2{%%’%%4% o% s%'éé%am the N-

dried and E}rotecte pep tide-resin is treated with a mIXt re consistin

25 tergf qUg When the desired sequence has been obtained, the peptide is acylated at the N-

terminus, and it is removed from the support polymer.

Each protected amino acid is used in excess (2.5 or 3 equivalents) and the coupling

reactions are usually carried out in DCM, DMF or mixtures thereof. The extent of completion of the
30 coupling reaction is monitored at each stage by the ninhydrin reaction. In cases where incomplete
coupling is determined, the coupling procedure is repeated, or a capping by acetylation of
unreacted amino groups is carried out, before removal of the alpha amino protecting group prior to

the coupling of the next amino acid.

35 Typical synthesis cycles are shown in Table | and Table I,



WO%IHS?B'%%%Q' and 10 mL an_hydrous hydrogen fluoride per gram of
peptide-réesin for 60-120 min at 0C to cleave the peptide froiGha fakled183
well as to remove the HF-labile sid&chain protecting 5 groups. After the
removal of the hydrogen fluoride under a stream of nitrogen and vacuum,
ther {gge peptides are precipitated with ether, filtered, washed with ether

and ethyl acetate, extracted with 50% acetic acid, and lyophilized. In
Pmmqr a Dical ypthelic Gy RABACENMEIYNHEL) C-terminus are
“TTprepared by Boo—i0-str Merrifield-or- HMBA:-MBHA resin, the
5 Step protected peptides aredigsggleaved from the resin by etfg;gmi[}e g tNH2)
mediated aminolysis. Suitably, liquid EtNH2 is transferre mP(? a to ri‘é”d
-walled glass flagk that contains the dried and prétected

b De%%%%%qresin. The quantiy’ of {AFMEINH2 should be sufficient&eEover
the peptide-resin. The Aa&k4asstoppered, and shaken with the Kquid
EtNH2 for 3.5 hours akrpepuatenaaesature in order to allow for the reaction

10 to take 15 place. After this, the flask is cooled in a dry ice bath, opened,

2. N IRgiquid EINHZ ig filtered off the solid residue that contains a
mixture of resin and cleave p@p?l%@, the peptide still having thé
protecting groups attaBf®%aHe solid residue is dried and subjacted to HF
treatment as describedtetdbwasiin order to remove the side chajn,
protecting groups of the.nneHds 6. Purification The purificagon of the

15 crude peptides can b efcfﬂ:ted&_’husing procedures well known in” peptide
chemistry. For example, pur"i'f?cation may be performed on a MdcRabbit
HPLC system (RainirPfriéti@sie@tiessinc., Woburn, MA) with a Knauer
UV Photometer and a Kipp and Zonen 25 BD40 Recorder using a

3. Couplisdac21 BTP510 revelseRIASREMIMINHEM S m, packed with C18

silica gel, 300 A pore si rticle size) (The Separations Group
20 Inc., Hesperia, CA). Thé%ﬁ?ﬁ?ﬁ%ﬁ%%fﬁfé%% a solvent system

consisting of (A) 0.194'25h&¥650f tha Beriamyoatide TFA in 70Bbaqueous
MeCN in a linear gradveft-Hwade (tigie§0-55% 8 in 120 min). The eluent is
monitored at 220 rim,aeM ragtignis.aks examined by analytical HPLC
: using a Hewlett-Packard 30 Model HP-1090 liquid chromatograph and
oled to give maximum purity. Analytical HPLC is carried out on a Vydac
o5 ‘T' Ace %ﬁ] P52 reversed-pha‘&égq&ﬂﬂl'ﬂﬁe(@?’@so mm, C18, 300 A, 5 dtusing
(if appropteliic elution with Me@easlyatamsionsisting of (A) and (B) defined
above. The peaks ar@gmanitorertialed?0 and 280 rim. The pepfides are
judged to be substantially (>95%) pure by analytical HPLC. Molecular
masses are checked by electrospray mass spectrometry, and the 35
TAB&E e"xpected amino acid compositions are confirmed by amino acid analysis.
£ Pharmaceutical Compositions and Mode of Administration The
30 Protocoldornidesic Syetrue tier iy, penadeumisiored in the form of
pharmaceutically 40 acceptable, nontoxic salts, such as acid addition
Step salts. lllustrative of sych acid addition salts are WO 2005/016953

PCT/US2004/024183%3%™ Mixing Time (min)
1. Deprotaction 20% piperidine in DMF 5+15
35 DMF wash (3 times) 1
2. Coupling 3eq. Fmoc—amino acid in DMF
+3.eq. DIC

or
40 + 3 eq. HBTU + 3 eq. HOBt + 6 eq. DIEA 60



Wy d5es /Q{ggge hydrobromide, sulphate, phosphate, fumarate ate
tannate, maleate, acetate, trifluoroaggtate, citrate, benzoate, gﬁ%zgomzﬂss

alginate, pamoate, malate, ascorbate, tartarate, and the like. Particularly
preferred antagonists arevgaksspfomnesiubility, e.g., pamoate salts and
the like. These exhibit long duration of activity. 5 The compounds of the
ent invention are sujtably admjnistered to ject humans or,_animals
%aﬂf)é‘neously (s.c.), n?t?gmyu%ced’f!ﬂi? E(ztgjn oﬁﬁtravenously (. \5‘?
('f ai?ﬁﬁ%ﬂﬁ‘&?%lly or by pulm&Enyashabitiess) by transdermal delivery?orin a
5 -—-depetferm-{e-g-rmicrocapsules;—-mierograndles-oreylndricalrod like

implants) formulated from a biodegradable suitable polymer 10 (such as

R e AT e o

Other equiv Modss bf administration are also N the scope of this
eﬁeﬁﬁ%i‘ﬁl%pméed&ﬁﬁtw&ﬂgvﬂﬂb PeptdmERiEshatches, depot injections,

infusion pump and time release modes such as microcapsules and the

10 2. OisRcABIENMSHRIOMigia-any physiologically acceptable injectable carrier,

physiological saline being acceptable, though other carriers known to the

art may also be used. 15 The tldes are ferably administered

pard P R PR TR SRR R OO 6 AP A ERBUISR) Syt Poymers
1e. Mihvin Megiigish RAMc Bdpramidcor Méangesings T5e ramidearae aandmatieagized on
amitbrepgpiitEsanaycbeadenisisieredvasesnipteabasalapray-eitiviensuitable linkers,

15 ExaﬁB%@;ﬁg Qx‘i%o‘ﬁrf}%t%ragi t?(»\:ﬁ Bg%%%’g?%ﬁ ik @%%@B@(W@ﬁ)oﬁnker for the
S e e R e RSVRCL

inkehpdrel %’fﬂl@%}?ﬁh’ﬂﬁ@f&f AypRAReSERYRAI AyAdispe t%'éﬂpantagon istic

compounds. The amount of peptide needed depends on the type of
IOha*!iﬁﬂé@%@&ﬁ?és%&ﬂ%%&%M@rﬁhﬁmg%ﬁ%gﬂw'ﬁf%ﬁ& é&b%%@égy the
20 pret\évrpe%rere lijnmiangigﬁ}-\eck%lregelv% ?l%lort? of C?HH RE|1'_T|HT125 A ag)ork!lss i’ﬂ'SIn can be
IStered By 1.m. or S.¢ mjec Gioncorin the%lorm B2 iftFin 54 Spray o
a‘:"?mﬂ‘ﬁaﬁ‘é@’ Fhﬁé’lﬁﬁ@ﬁ? B W%ﬁ%@r@%%@%ﬁ@%ﬂ@%&/paﬂent
given once a day or divided into 2-4 administrations/day. When the
GHﬁ@@&t@@%@ﬁ@r@ﬁmm@t@rsddméwmw@;m&aumtpaﬁ@maamn the
Meéhéef&‘fé ‘?r?éeﬁrﬁé% MR F%“ Sa%fbé RPN RO, M cﬁ.‘j""d dading of
olus Injections venasac ntlnuou5| u5|on
25 e GaER L RARRIGHS BT B &@d%ﬁ'ﬂd@&ﬁmﬁré?ﬂgw welgipt Y potassium
fiuoidfedtio wrofepiam ssitetsidisted teheesédlts. of low solubility, or by i.m. ors.c.
-administration of microcapsules, microgranutes, or implants containing the

o SPRIS AP UTREIPAN 8 boteaiagat!s RUNMGLDS: o suppon

" %1 ical doses, are between 1-10 mg antagonist atient
pha ‘érMBE‘(‘itfé’iTs% %f%ﬁ%ﬁ*‘)%hfﬁﬁ%n@f‘s %B‘?WB&"%BH%% A9t dpidiiRe to the
30 suprgiplheimients thio@ii- R Htablegbuisteadiie clgsuebisd livkbe Hickhesidhe afara-sulfonyl-
pheangategy asHgnaamstnology. Spmeaiibedsiididtaniaganistsragited with the
chioRISHBRNIMRBINAIHIE acid CHSO,CoH,-O-CH.-COOH to form Boc-Agm-SO,-CeHa-O-Chiy
COOH. This compound is then coupled to the support polymer e.g. to MBHA resin using DiC or
HBTU-HOBH-DIEA as activating reagent to yield Boc-Agm-SPA-MBHA.
35

3. Amino Acid Derivatives tised

‘Bifunctional amino acids, i.e. those not having side chain functional groups, are mostly
used in the form of their N-alpha Boc- or Fmoc- derivatives for synthesis. Thus, Boc-Gly-OH or
40 Fmoc-Gly-OH is typically used for incorporating the Gly residue. The naturally occurring

-



woRiiHiaL el and have stronger endocrine effects, inhibiting the
GH-RH)%%c/)ked GH release, and 4Qyltimately decreasing thé SEFR004/024183
i levels of GH and IGF-I. Other GH-RH antagonists act WO 2005/016953
bifunotk@F/ ¥BR0 04242 &3y, 38pkat] dminan hatativbFuomod leved yeskingrikded
bifunci¢M ErhiRcariarsfar sk ieAusinath AR rgfugtion of various

autocrine/paracrine tumor growth factors (such as IGF-I, IGF-11, GH,
VEGF, FGF) and/or downregulating their receptors, and thus exert

st P AMGITER? BRECESBIRRANEE BFBUGES havesia Abaloknstionalymigs which

5 are regpliye i seeamitr usestamenlinkecordraditatiolidesHer tunhosidelobatizations are
presefif HoesdjpypRldRUGRIRE WeChRRIDIBeRaRe it RBBNEFRPIQYIBRvaM Glhdesirable
chemiBXRESEEATRQURAS 8@‘%5’@1@?&5’&%&%&@?&5&0@@% ;r:tfigr Q'E}ﬂgﬁ’%{;ﬁq% general

rles E,QE?E eut(ijc_ﬁ)ur oses. Yet gther GH-RH antagonists act by mu )
mechanisms 8@58%%?tﬁ3’f’?§’5&/5é%dm8 RIEERAAGR SAdR PuiRstiRg group
prefergiie Cpafis immpteetingharaperietiane, IFmes stk af aindeh exapiingi candiicasiofs the
10 protecti/ariopssBhicRid stadlagonistsdiffendasechavithaiepigferamial protecting group
at eadS@hAGHHRB fARLAR. L AP0 B RAIGHBH Y INAR RIONIRIIEACIANOon the
Comméggn%pﬁ'j‘tg%n%ln be &ﬁgd in sHuatgggs Yé/hs%r%e't IS beneficial to su;yp_res '
Serum levels of GH andciffl\f? TR TREy ATENE IR BrTine frasiigsdghat will
not undggiEahle ARidhePEfRFRRtR rized by excessive production of GH and IGF-I,
as well as for the treatment of cancers that express receptors for IGF-I,
15 |G¥hih Be&ahimnabineaps olferalinn hwbiah roris IR R ESRat groups
can be%%%é@%pfaloﬁg%gogﬁﬂ% 1@8'9%% g%dag; arn tgl-%coga!'lc‘-trsn ?rge/ P%Iigg%a;lu; Bom

_ayailable for the treatment of endocrine’conditions catised
for H'Sé@%.%m%i{ s RO By dP S 672 7 DhiERIdorTErapnel AR TeeTisriTde side
chains i disrirrb i preh erpsdastsb indtestatio ehBmgssantteSs] twtageniatside chain
functioTA1RFEURR b@ﬂﬁﬁtﬁrai@tﬂ? ejuihe Mf@@?}é&ﬁ%ﬁ&@%ﬁﬂtﬁ%@ FEELRE
YT AET it -GH- -1-independe r
20 pfntang‘%i%%g%yr?}tsﬁmors 611%rF gtr%]ﬁx r‘e@éifif}’fﬁ a d% |oﬁr9oa?rc§1%ﬁr{aﬂ1t%b?%”) for
Asp 3N e ARSI TR BRPRK W@’#&ﬁkﬂﬁ%ﬂ%ﬁ%j&ﬁié&drﬁ&y be Gr/eis: dener 4-
methoxytrighEvinet fRithysoandtxtatifranaltydpaSmnabihAtiorBahiich Marand By or 2-
chlorotegnpietefyfsuppresses GH and IGF-I levels. An undesired side-effect of
GH antagonists, which can be avoided by the administration of GH-RH 25
25 zr;}]ntaﬁtinists, is the elevation of serum GH levels through a feed-back
LRAANEH? BhEItTIQYR SRR MBS RSWAR #TTBRRIPEed above, some
of the peptiRe (lIhisvhiclicalinnasifiaitebsn commbnonmabdedanginmentdsf dire as para-
amidindphesaiziieelagenpnd satguilienoGhmyEiamMaosisis coulhaliayiaife thena).
1.2.3 4R IBRASERIANONSA-ACtomatal. B he eoiargsmantol fagialand ;5
di ,henﬁ)xﬁregnlty_ _b: nes, the ‘39 en q@e_ment of heart, and other structural an _
Preny iRRRERal ABiRdrmARIRE BN ARNERYaIBYAS cLRhesptal. TRa@NiRRenylalanine.
30 [Phe(pNPyGrpstisyhalpnited HRalk Sdatbyirtyaasitia FEYERt aup atinheoghairnylataning
(Bpa). These ahiklindressiiciohetinsdpodinhelicrepipiRatBy. doupihiEhe suitable

proteci PN 40408 CUR B0AHEREYTESRIEINELY R NOUANt 12,08 U2 0 Gtles i
Diabetic patients can also benefit from t%e mcrpease
can be used is as follows: Boc-Amp{Alloc)-OH, Boc-Amp-OH, Frmoc-Amp{Alloc)-OH, Fmoc-Amp-
OH, Boc-Gup{Tos)-OH, Boc-Gup-OH, Fmoc-Gup(Boc),-OH, Fmoc-Gup-OH, Boc-Cha-OH, Boc-
35 Tpi-OH, Boc-2-Nal-OH, Boe-Dip-OH, Boc-Phe(pNH-Z)-OH, Boc-Phe(pNO,}-OH, Boc-3-Pal-OH,
Boc-Tyd{E)-OH, and Boc-Bpa-OH. The protected derivatives of noncoded amino acids mentioned
above are commonly available from several commercial suppliers, including Bachem (King of
Prussia, PA), Peptides International (Louisville, KY), Novabiochem (San Diego, CA), Advanced
“ChemTech (Louisville, KY), and RSP Amino Acid Analogues DBA (Worcester, MA).

40



‘Ug%ﬂ |V|ty produced by GH-RH antagonists, an effect linked to the
ese 35 compounds to redyge the GH and IGF-| levdl§T{{S2004/024183
_ addltlon, since they inhibit GH release, GH-RH antagonists can be used
4. Seplave dawmithef pragsessicreetitagscular dystrophy. Drugs with
anti-growth factor properties such as GH-Rti antagonists can also be of
benﬁw lnci ntrolling or slo %down the pro ression of some

clinicOPAtRIS LT JRaLengs § (5’8&?%@6 FRH AL ReIBR e SutrrBiRghpmine
aClGiRr S| Wé?n*&%éf@?%@sﬁﬁd’ﬁyﬁé’iﬁ%m% brificiorhy sphthshaah syetheds in the
5 con206/ G 6868:P EIdhSEBOG024183cEO theoppescntanedis #hiherapiesiar excess,
witvausarelatiualvdistia %Qﬁﬁfnéﬂﬁ@@@ Bnithd B&&h@fﬁgy E@éah%%’h& BOWRedium

sucnoageﬁ)(l-f-ec%\ﬁd'&dgcr(e %SWFIQ? %E)%g qfhneesst?ﬁg;?glsc% ﬁa appropriate coupling

ercutaneous t luminal coronary an%o last

’ea%‘iﬁ‘bt%ét’éﬁlgs“?ﬁ 8¢ e Sa IRdRMIRY R a‘éé‘%ﬁ’@ﬂl 1pageRis BigIhisopropyl
carlggimidg RS0 i die To rditbingd sitbHEShiy ¢ aresdometDEsAs Tanduccess of the

10 coupibly eysdinOvarydh siHElEIMAG soAMISRs @@tm%mm@tﬁmtamn%m
in c@%@t@%&ﬂt%@ é&&ﬁt&gmu@ Mﬂte@éﬁﬁﬂﬂ%r}a%&ﬂ%‘g r%?aﬁd or the resin-

agonists or. anta Onlé H antagonists are also avallab

DOURd LR SERES AT g ngtgt?cﬁ?ﬁgﬁﬁijagfg’?@ﬁ?p&qdﬁgﬁéFp‘i’ﬁglfﬁ ERppval of the
alPhEe AR AC REfFRGEGy 8rYis oPYEFRID f SR theaRN B rgen d-RretHiniianel G atdR Pe,0—
pyrid@eeptors are present. 10 However, the main applications of GH-RH
15 antagonists are in the field of cancer. GH-RH antagonists, especially
tho nng ? ong g‘reﬁttglt}‘%gttlsa etuq&‘?r level, are indicated for the

inhibitiors O §owth 6f PHATY Tymors thQPHYRREIER A dR s done in the
Samﬁ]éfﬁ.t’sﬁétﬁf'%ps’fé\él%ﬁﬂwwe %mﬁtﬁaﬁf@@mé &b 18 aprERRriRle carboxylic acid is
used meiehistsraamiexerie dMiyes elianhbryiic haidisins athesel 2O BUBASIFAKSand it is

desit@iiahionfyr dhe LeotREsrhof adMBOMAIRY ShraNERFmEIEH RS *t%t is,

20w BB ISUBOSHT R A S SR o

be ”&r& {Pééﬂ’ﬁ’é’ﬁ? ot%mﬂi%%%iﬁ&@@ndﬁﬁb%ﬂ@m% FRFeRpeHipiRavaiable;
in other sAssattherimefoumad Anky drioestiof ftieter a8dr renaigaan dip sréathete withubiC and
usediie® diplingited to, cancers of the lung, prostate, breast, ovary,
endometrium, stomach, 20 intestine, pancreas, kidney, bone, liver, as well
lioblastomas, qpheochromocytomas melanomas, and lymphomas. By

255, ClBiaR PR AR IR HPRT CRIRE THE S AR R SHreve fiecing

Grm’&ﬁ’i‘mulatory action of GH-RH, resulting in inhibition of tumor growth. One
- advantage of GH-RH antagonists over somatostatin analogs is based on

th%@ht%t s%ﬁh@é B%H@%O %%t?% l?g ét'ég%%dﬁ]‘&nrt %Hg grgs hase and its

si de_c% ors w ecgh do not have somatos eceptors but expres umora
| re8’é' Y TR SP B iple human osteogenic sarcomas.
" Malignancies that express the IGF-I receptors, and depend on IGF-|
+ andhordak -Lhens pgstietviastans aeardatARIm I theanMWEh $il-Rid-terminal

mrbmtwﬂﬁléoﬁlﬁ%‘?e’}}@bg %%H‘&L‘ﬁ%‘é épa%'ﬂf%r”l-& ChReiyNg £ Cree[s?rt the

dp? Fit C brea t,.‘'ovarian, endometri aStI’IC co orecta pancrea
remova

Yehsl, URPRESE TR & e ntEY SFEAIERBHE. o Fregmiiligpeh as figuid
hydr@mﬁﬂ%ﬁ@fﬂ'@g ifaiso the case for peptides synthesized on the Boc-Agm-SPA-MBHA

35 resin. in some instances, the fiquid HF also cleaves all the remaining side chain protecting groups.
However, if side chain protecting groups resistant to HF treatment are present on the peptide,
additional cleavage steps should be performed in order to remove these protecting groups. Thus,
Fm and Fmoc protecting groups are removed by treatment with 20% piperidine in DMF, while Al
and Alloc groups are removed by treatment with Pd(PPha), catalyst and nucleophilic scavengers,

40 prior to or after the HF treatment.



W decrease serum tGF-l levels, inhibit the autocrine/paracrine production of
OIB-03¢fr IGF-Il in the tumor tissue, and downregulate theceBEsSIAR 153
level of IGF-I receptor, is beneficiaPfor cancer therapy. 35 Breast cancers
and other types of cancer that depend on GH as a growth factor, can be
onists. The ability of GH-RH antagonists to

realeg il GHLRH antaganiss, The abilty of GHRH antagonists o
reduce Serum ¢ H1et IR BRAS TRRB CFilfeaod 4t fomist G orgirting of 1.0
ml m-gERelRN R e et Hyaapre Sbieivetien afarineé thmidtrestim @MBOF1 20 min at
0°C togéerin threresttidaiioer thanesiathe Wpeste B & asimalid Gl Shain protecting

5 groups20RRED LeOR3B/a THRZARMIRRA 4 BR4 At 5&%?&%9 %ﬂ}csn 22 ra%zri? \{%I:Iuau%e the

. dahipitors of angiogenesis, in view of their inhibitory activity e ‘
e o OB s e Ao B EE Al it
with So%ﬁgﬁi*éﬁﬁﬁ" frdiveiBRsiiferative effect on endothelial cells. Thus GH-RH
antagonists could be beneficial for the‘treatme'nt of those tumors that
S S I RN BTG o o
10 ¢ X |
et are oot T 1o 0Pl 0L St ETSUBFPORY I (RS Geaepiser
resin by GRS B et SREd AT QlRSS: i utaP i diquig oFililar it bANaferedeidto &
cooled hpapwitied wispetanicint putads The dotw win grikamtpiestsettemh Tatakisny
of liquidriEtiegshobisymtbersizingdhevapurl Sbtibe A tAgORisiSIMING 2idmRhASken

with théﬁ@um%iﬁ%%ﬁ%%ﬁ)r's%tlmom temperature in Igﬁier t%: {Eﬁﬂﬁn_m?agqﬁ%@_ﬂﬁke

H3(CH2)6CO-Tyr'-D-ArgZ-Asp3-Alad-lies-Phe(pCIl)6-

16 pice. *‘E};}Z@ﬁﬂis‘tz’z?E%‘%Eﬁ?a%@i%aw.%ﬁaﬁ%?ﬁ%aeaﬁﬁeﬂwrﬁ.tm  iere of b
solid regiou SRl GeTtAiPe aPMEE AL GIRR A pREYHE fieMiéR 14D P R8- blitrBSking the
protectipgHoibeptitier8) 128 $HiHaEREIEEGHBY Byt shoikéed (e (RahSrlR dilisShed
above, ihYideh irekisve HPYIR: &lkﬁ@&o@iﬁﬁg@wﬂ%@%hg'gagH(l_zg) NH2} The

synthesis is conducted in a stepwise manner using manual solid phase
206. Puri peptide synthesis equipment. Briefly, para-methylbenzhydrylamine
- Purifigafispi o) resin (Bachem, King of Prussia, PA) (720 mg, 0.50 mmol) is
neutralized with 5% DIEA in DCM and washed according to 25 the

misgaslenstibegldlablsebidie SRl BOsHAHNQRQH G0 mY.

peptide %rﬁemga.%!) B PME- DCM (14 I8 shaken Vé'%h thE neUtra?lze et agas st
(Rainin PG (232 L L. mmolf i & mantar solid>pHEE ﬁ%&,’&@%@% ystem
H5PUPR0S $8r TholiPbutteMiMevith A feresT UMRactwneingneadtion id Zonen
25 BD40 Repowisd ingeyiitine ZiATHSvtestsdhplidapraieriqmoazso Qi HEEREOWith C18
silica ge}l}@M&dﬂ@%ﬁ@b@@r@ﬂﬁE?zEl@ size) (The Separations Group Inc., Hesperia, CA). The
column is eluted with a solvent system consisting of (A) 0.1% aqueous TFA and {B) 0.1% TFA in
70% agueous MeCN in .a linear gradient mode (e.g., 30-55% B in 120 -min). The eluent is
monitored at 220 am, and fractions are examined by analytical HPLC using a Hewlett-Packard
30 Model HP-1090 liquid chromatograph and pooled to give maximum purity. Analytical HPLC is
carried out on.a Vydac 218TP52 reversed-phase column {2 x 250 mm, C18, 300 A, 5 um} using
isocratic elution with a solvent system consisting of (A) and (B) defined above. The peaks are
monitored at 220 and 280 nm. ‘The peptides are judged to be substantially (>85%) pure by
analytical HPLC. Molecular masses are checked by electrospray mass spectrometry, and the

35 expected amino acid compositions are confirmed by amino acid analysis.
D. Pharmaceutical Compositions-and Mode of Administration

The peptides of the invention may be administered in the form of pharmaceutii:aiiy
40 acceptable, nontoxic salts, such as acid addition salts. Nustrative of such acid addition salts are



I arepetfornedln ordertd remove the Boo protecting group and prepare the
WEEptRIBLPESI for 30 coupling of the next amino acid. The syntPeki§§a004/024183
continued and the peptide chain is bt stepwise by coupling the following
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‘am Bgc HSo A;KﬁaﬁBocAsEI oc-D-Ar
T h LR Ui 3 GHPPERRIBs liresay or oy
P“'”Weaﬁﬁ)fn *%{mﬂawetfﬁaﬁqeeaehéfmwm pepiesertiesphifove degordirgaemsules,
micregedhaleseptegioomeeniibikeThelsutiiphiepEnéaaing gioede§aidiie:\8bie polymer
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like. Admimiptietioithinimny pieptmrs)ohd entaAnn@tiablecBoe-: GhysOibyisdichial 8eing
acce RUR|QAOHNREHRRIQ RS IR 2R RalesR. Aligedgmoval of the N-Boc

15 protecting group from Tyr', the peptide is acylated overnight with octanoic

acL%_JI CH3$CH2)6COOH ] (475 pL, 3 mmol) using DIC (235 pL, 1.5 mmol)
~as 12 SERIAG %@éﬁ‘fﬁﬁ'ﬁb&é’gfr‘fﬁ‘s&fé%@afﬁétﬁ@%df?i’ﬁ’ﬁﬂ%%ﬁ@‘l’e§ﬂ‘?%‘ﬁi’ew$fy or
intravgapietevith 2eoparirne WitaBGeneptibth cauide supie pti tletresisatnstirrtdrmtitely, the

peptif5 my e cre@aplsineiatn Mieiegansiugrice @T‘l%bé‘f“ogr@téq{a%elgrhﬁ%ﬁmonary
inhalBRT SHAPQIRIRD r9|§tg1§f ISU:m gh%rg%{gb&f #%r;notgﬁn ol ro\r/nac"{}:dc}%gradabie
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‘mp’aﬁ‘&r?Pﬂﬁ%”Fég|ﬁ‘%§§fﬁﬂ¢aﬂéﬁﬁﬂmﬁ&®m}tﬁmdﬁ+th water and lyophilization, 75
mg crude product is obtained. The crude peptide is checked by analytlcal

HRkE éﬂﬁ&tﬂt%ﬂ@ﬂﬁ@hg&‘élﬁ %é\ﬂ@g@}\ %Bg&?& p#}ar%mn f%gnn?%? g{lgp and on

the o} wi Jg 0§ %elco D scoviery HS C18 reversed-phase co
AR08 iR GeWIYE AWBPR SYeHs,Mqsiiedions of GH-RH
25 a“‘agesﬁffeﬁfaﬂmﬁtﬁéﬁérh@ 1P &riel Nprtian gPRiNdRR BIR ORIty asa0s YR pLImonary
inhalafioth ﬂvestg;wtmmmmsﬂ wofn(é?i@/b%@q eRHDIdeA (Bl %o 24
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patienZSS s;;ude P\t ge IS %I%{ssé?ﬁﬁéﬂ égjlct;é'C(fl)@HQa(rrﬁ(})? gg%ﬁ%ﬂgﬁyereéi E (% human
pfkgd on a Bet r%waneljﬁrg re g ‘(ﬁ‘ﬁ*ﬁ’?ﬂ%%{vﬁ’gd@fﬁo 1-4 bolus
‘“Jemﬂé&fﬂ%ﬂ Riteers &lida ?j»@fmseﬁeﬁpsfﬁfeﬁ*exsuz\@'haro gRROb mesierations). dfhdie GH-RH
30 antagemateratss eidtachwithia Siojeehihsyistenodeseriber ahovesis aflipRablubility, or by

i.m. oG RIMIMQSRE o mtR-ERYE, 'r'ﬂlérgeréﬂlﬂésf@“ﬁ{;ﬁéﬁt}gomyrm@th-gg%tagonlstic

compcﬁlH@“d'%ﬂ@gQg%eg %o%égra? g npgo J%gyog}e S;&X%Tégg are bstween 1-10 mg
antagonist/day/patient. '

35 £. Therapeutic Uses of GH-RH Antagonists

The most important therapeutic applications of GH-RH antagonists are expected to be in
the field of oncology and endocrinology. Some of the GH-RH antagonists act predominantly at the
pituitary level and have stronger endocrine effects, inhibiting the GH-RH-evoked GH release, and

40 ultimately decreasing the serum levels of GH and IGF-. Other GH-RH antagonists act



by analytical HPLC. Fractions with purity higher than 95% are pooled and
WORSSRiIEA8d to give 7.7 mg pure product. The analytical HPLE-igeeusiad21153

_ out on a Supelco C18 reversed-ph#se column 25 described above using

redok ICLI i ' (o]\V: em. described above with a flow rate of
e Mo N s
FGF) jud gro_lgto e 5l E%tatéﬁaw ROl wRuthyasieat eeh PP@@:W@‘F&@M, VEGF,
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[ ,.Peptide 17, Peptide 79, Peptide 86, ; Pept
comi L0 0 BRI Lo B0 st Grpeloremmoman: o
" SulipiteRlianemaselniiahels exeepidivat nibes@isms and by

direct giégstiiers tutsorcatibaisaothtmarming, aeichaitnatiapinns ABEOREbANous GH-RH
antagamistic U OSIGIRAENG SIQmrdalAGics 2 their Nggmini. 35 For the .
10 synthesis of Peptide 2, the chemical structure of which is
E—%I’_@éCH JACO-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abu75, Nle2', D-Arg28 ;
o ar 5h ﬁfﬂzﬁﬁﬂ%mﬁi}?nﬁﬁ‘é ISIRNAR Bt Pambinusad id Siarmions where
15 bepefiialda fRPIESHBRcATdeVBiRtiGhhatt BRI H re tiiny etndiaiNR2 IO erapy of
““doczécﬁzmgfzh(z@éﬂZ? Neesiive %ﬂf&ﬁ&r@'ﬂg BACAS 9&%?,"%%}%‘6' ms for the
treatmapO6f CHAckETIH selks seEULI, DOGIEYS -OH, .
15 sﬁmmgd%fq%gsﬁo ﬁ’?%%@ﬁ%gﬁ Egc% %g'e'ﬁ(f.é_z'!l)%é%\ﬁg%dé?@%@g of which
PCT/US 0405 AL 8% Soc-Leu-OH, Boc-Gin-OH, Soc-Abu-OH,
Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc- Arg(Tos)-OH,
;ﬁg@%ﬁ&ﬁaﬂg ?ﬁﬁg(Emb@ﬁtsB%ﬁbebil%gﬁPf@%‘_};&'{}nem of
endocrit®Go Calf-5ha 1BRG-Ald: 3 CHX)-OH, .
therapeBRGRZAACTOS)-OH, %—Ig%ééé;%ﬁf%ﬁ%w%%‘%%oa%é‘;‘ﬁgﬁ%’ﬁ*’@vﬁ'ﬁer unique
20 bonat CH3(CH2%‘%(5’8 BEErIHE séfﬁtﬁf DFPPRR st R REmdtosite Tihese
ene 'fo?'\?/ﬁi‘é‘ﬁ R e iuiciazysebeonbns ©5-20tm, GHHERE) eniaggtsta ety |6t they
oxert G- g2 Hengind R YL oth esfedeving elasies 8mING,acids o, 1o
inhivitingsecansplehdaihadndisated @rdes kg MBHA /s, Boc. H%ég}l’%%)ﬂaoel_t'ﬁer
win scrBR8SRABCTSR) Ot BRGNIE O, Boclie Q1 Boc ASSEERDICH, 5
An unae2G GI-OH, 1D Boc-Leu-f)r-'ﬁ pcﬂ_%ﬁ(-’@ﬂ, @68“\?9%5‘@‘1" [GF-I levels.
B AR T 5% 61§ HtaRaaSS W ish Sk e e bR e AdminBirbtion of GH-RH
25 antagonisiseitifie EieyaERBEABWOBH BedsltbuGhia Beg-dbak- QktnBasmLys(2C1Z)-OH,
Boc- Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH,

- - - Ph -OH, Boc-lie-OH, Boc-Ala-OH,
Wdnggb tﬁoe%es?&gﬁucrt _?ggsﬁ%%ﬁsé%@yqﬂééﬁg@@%ﬁ%ﬁfgﬂ%w

0G-Asp(OcHx)-OH, Boc rg
abnomaig}rﬁgiﬁgﬂs%ﬁf 50093 9jdonire ansl peramities AHRMbantRepsd eBidatieviate

the clinica), myaifas atiensof @womegsaly, is 9. the enlargement-of facial and extremity bohes, the -

30 enlargement. of heart, and other structural and functional abnormalities of the cardiovascular
system. The GH-RH antagonists may also be used to treat diabetic rétinopathy {the main cause of
biindness in diabetics) and diabetic nephropathy, in which damage to the eye and Kidney
respestively is thought to be due to GH. Diabstic patients can also benefit from the increased
insulin sensitivity produced by GH-RH antagonists, an effect linked to the ability of these

35 compounds to reduce the GH and IGF-1 lavels. In addition, since they inhibit GH release, GH-RH
antagonists can be used to siow down the progression of muscular dystrophy.

Drugs with anti-growth factor properties such as GH-RH antagonists can also be of benefit
in controlling or slowing down the progression of some clinicopathologic processes in conditions
40 such as idiopathic putmonary fibrosis, systemic sclerosis and hypertrophic cardiomyopathy, whare



[CH3(CH2)8CO Tyr', D-Arg2, Phe(pCI)6, Arg9, Abul5, Nle>', D-Arg28,

H(1-29)NH2, the following protected amino aci ou
%Jlan%dl;ctzged order on the MBHA ggsin: Boc- Har(NO2)- Ojg{%}gzo 0 2 3

the grgse@ (E?P@ lésBE%geNqutwg &:ﬁtc ey H nsa%é:%Spé%%)ﬂ%gpy has been
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protected amino acids are coupled in the indicated order on the MBHA
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the synthesis of Peptide 10, the chemical structure of which is
[ClaB(EH 2i2sehlsthy ard) R60ahid e () Bedigte APUdRoN Gl ReE2&H R
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e in the indicat eront eMB Aresm
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Boo-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ2)-OH, Boc- Ar
Boc-Tyr(26rZ)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH, Boc- Thr(BzI) OH,
B&U%ﬁ@@ﬁe@f—ﬁ,w REtEIPNiFHMA] SODBOTRID- AN GHNaHbn the fact that
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rece @)
et A e A e oA D PRl paeamas
Abuts, Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2, the following protected
. arAluRIEES AL GRS iHenS UTEAeE!P S 56 HeRRBINBHAF rhSNYBJEF-1! as
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renaf and hapatrc cancers sarcomas, and bram tumors. The abthty of GH-RH antagomsts o

decrease serum fGF-| levels, inhibit the autocnne/pafacnne production of IGF-} and/or IGF-i in the

tumor tassue and downregulate the expression level of IGF- receplor, is beneficial for cancer

therapy. '
35 _

Breast cancers and other types of cancer that depend on GH as a growth factor, can be
treated with GH-RH antagonists. The ability of GH-RH antagonists to reduce serum GH levels,
inhibit the autocrine production of GH, and downregulate GH receptor expression, beneficiate the
freatment of certain breast cancers and other types of iumors as well,

40



10 Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2ClZ)-OH, Boc-Arg(Tos)- OH
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Boc-Tyr(2BrZ)=0H, Boc-Arg(Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH,
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5_ protected amino acids are coupled in the indicated order on the MBHA
resin: Boc-D- Arg(Tos)-OH, BOEXWMRMNES2)-OH, Boc-Nle-OH, Boc-lle-OH,
Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc- 20 Leu-OH, Boc-Leu- OH

B0 1SL2 170 EACAMTRON BRSO Boe Serez )t

In-

C_
forth f0é8\e E%’&&ﬁf? %ﬁraég% o/Q (Iﬁycgg.exmlegd@hp?wz?_gp;ected amlno acids in
10 the L‘CB’E@WQ‘(Té@m ReRPIASIPOsheBtie!TIngBeti)-OH, Boo-Phe(pC))-OH,
Boo- Ille-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boo-D-Arg(Tos)-OH,

Bn@maa@zt@m (Rquery <AedatRRR GHIUGURRIR: &3 Lrri
antagoF“&?s f TE? e 16, the chemlca structure’o
H e B %WEy2, Phe(pCl)6, Argo, Abu15 Nie27, D-Arg28,
Har )hGH RH(1- 29)NH2 the following protected amino acids are coupled

15 EXAMBhFhe indicated order on the MBHA resin: Boo- Har(NO2)-OH, Boc-D
Arg(Tos)-OH, Boc-Nle-OH, Boo-lle-OH, Boo-Asp(OcHx)-OH,

3OBQC Q sOH, Bo, Lys IZ)S 2y, 13
CHagCHSPE%?& A Al Lo L AR oLy vl
Leu "‘E‘bc %ﬁq ES5E- AR o B’ -ben B B deiny aA - BB NS RO HAH -
NH, EB@UM@@FOS) OH, Boc-Tyr(2Brz)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH,

20 {CHy(CBoReTIBZEON B etripontp Gl OB ociesOH, BRO-Algs@H, o7 a
_ Ha,zglh@q%@lﬁpi% Hx)-OH, Boc-D-Arg(Tos)-OH, Boc- T'yr(ZBrZ) OH, '
. P H, oIIowed by acylation with CH3(CH2)14000H_ 35 For the

SYIRTERiRes P PR SRAE EiPd i 21RAPYSS STANSRIT & IIGyiRRiR Solid phase peptide
synthes 193¢ EHE)tL 4ABTEED - Phre; MRy hEnAeridi)te AMER-/3bassin Ivte%eBrAr@%B iof
Prussia HER WUy, R0l N %edi?é?::f@dl' Wﬁ’ﬁpﬁ?@ﬂﬁ%@m By W%@ra%m

25 the pmtﬁ%fgﬂﬂage@ﬁw' %fﬁa@‘gﬁ%@ ?T'_{@lﬁ §E§}f§§ (%?cr l\)%oré\i\_?cl)l;ln DMF—
DCM ( 1E28) éscgﬂ?@:p_'wﬁ% tg%@qa_tgr@i@ﬁq rgﬁyb q_rgj%{%@@q._yg@z@ml)@p-m manual solid

phase pEpiida Ry(Thess QbhaBius Ata- O hhuB RSB ZHRPIIW 2HRSIOFAS Jeaction is
proved H?Gﬁ'gjhtﬁafa%ﬁaﬂ%z ﬂé})écﬁﬁ%&}ér%ﬂzizﬁ)aﬁé&%t?f' @B%g’%%é Qbded in Table
30 lj:;ﬁ::ﬁ%ﬁfﬁitaf;i%iﬁ%e synthesns rf%iftt:ﬁ%e%;?wd tg_P @E%W?(@?W@F‘F”m o
peptide chain is buil stepwise
by coupling ‘the following protected amino acids in the indicated ordsr on the resin to obtain the
desired peptide sequence: Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp{OcHx)-OH,
Boc-Gln-OH, Boc-Leu-OH, Boc-Leu-OH, Boc- -Lys(2CIZ)-OH, Boc-Arg(T 0s)-OH, Boc-Ala-OH, Boc-
Ser(Bzl}-OH, Boc-leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2C12)-
35 OH, Boc-His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boce-Thr(Bzl)-OH, Boc-
Phe(pCi)-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg{Tos)-OH, Boc-Tyr(2Br2)-
OH. - '
These -protected amino acid résidues (also commonly available from Bachem) are
represented above according to a well accepted convention. The suitable prbtecting group for the



Phe(pCl)-OH, Boc-lle-OH, Boo-Ala-OH, Boc-Asp(OcHx)-OH,
Tos)-OH, Boc-Tyr(2BrZ)- OH, Boc-D-Phe-OH, followed b
W?c%}c’l ‘u%‘r?%v(?th CH3(CH2)14000H. 5 For the synthesis of Peptlde 76, Hggorerss
. chemical structure of which is [CH3(CH2)6CO -Tyr', D-Arg2, Phe(pClI)6,
_ side(ﬁheinl—_ﬁs’c;ﬁﬁya(@t)mﬁ,d‘l;i@'l‘tid&taa h&idﬁl@ﬂ&s Bpperg2 B, parentheses. The OH groups in
the b@@&m&hb&h&éa@m{?e @%&@l%&e@@ﬁ%@&ﬂm fAglds are

dicated.o A 0
eSS B o SR A PR R i
the gﬁ@%ﬂ’?ﬁ—l BaschsEl K, %c%ﬁFb\‘!I‘ @0@%%'6@@‘2‘)”@@9" preformed HOBt
S est%éﬁg@wﬁ@ﬁth@@b@ﬁa@é&c@mg@gmm@# tBopshisie-GHepylated overnight

wathBﬁGrG@a@di‘[CBlS{%Q&@H,] Ros leu-ehb)BerMak@Hs Bocrbyskdy be)2QRbliping
agefR0C- :Is(Bom)-OH, Boc-Tyr(Et)-OH, Boc-His(Bom)-OH, Boc-Cit-OH,

Boc-Thr(B H, Boc-Phe OH,
BoﬁnAs*‘d%&S’ff)ﬁ PSR AT AR O B P, S 3Rl e
drieh peRigm RS Vﬁﬁﬁ‘@ﬂlﬂéﬁﬂmmﬁgr%%%h%@@? fusiieiel e st C for 2
10 hoursh gvitéc al strumionethevhfoinie{ G BIBEBHE YO E@Ge ynd B-+Atg3, iRhe@d@bés washed
w1thl‘&|§%iéﬂri] %ﬁﬂ%ﬁﬁ?é@\ﬂéﬁ%%ﬁ%ﬁéﬁg@ ahu%%&o%%@tgagptlde is d:ssoived in 50%
r ow rotected amino a
ace{?c;%u%f; dinthe i |(:a‘2'j rder o tha éﬁg r%ﬁsul{r':?}r d% “ﬁa"?(ﬁf %OWH‘"E”OH 5
mg %‘6@ BOAHGUERYAEE- Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHXx)-OH,

Bod‘@isRrG¢heBile-kehetied BoavhlpiccORR IBosihy s(RSE)-Cddkard Model HP-1090
15 tiquiBatdrisdgam -in sBageiasitid.BeaSet(B zbv&da-BRrsltn2.1 mm x 5 cm,

pacl@ﬁ)(iv@"Ef%k’sv[i@é)c%_‘é?‘bfipﬁpﬁg%&ae% H; ;%Rﬁ %? g&&ﬁ% %%%ﬁ% By ana

oc-Tyr(Et) oc-
ines e S rviaSe e B thcles S@'%%fﬁ@ e3P K R) GHP% saeous TF
and 5 IAYD O/ MKV IHB BerDMRGNT be) -HicBise- Ty {@Brre@ivd diRded hing of
crudagyiaidenswitadivtBiCAd2)} 6800 Hiik<y, thersyataesipied ReptdadantDRraprep ODS

20 coiuﬁh?ﬂ'ﬁ%ﬁ@@?%ﬁ %fa%mﬁ [‘9 E'g(@'@@% Aaﬂgre[g f?:gl% fﬂb(?éﬂglgllzé) The

Is", Abu75, Nle27,

°°‘”'E!H lzéﬁwfé ﬁﬁshfswabwwsi&&s%%%&g En APElsO RS 319 40-00% B
-in 139@5&1@%@@1@@@5@“ BiHAaBeMm isBernitbrad(RIG2P oM and fractions are examined

by aBgidar ARYG.0S ) <tidnBeith WleiDhigHEotle 954 R0 AP R WsdHRkd to give 7.7
mg é%:p%&) HTh@%ﬁégfﬁUa%Léqg &%Qyu’t @9% EM é%g @qul'ersed—phase column

25 desc@aed é}gSTos OHé O }1?0 tBoc er Bz OH Boc-Leu-O
OF "BotAB °8 B34 23% ﬁ‘ BY eﬂ‘?aﬁ%ﬁl’%&&’ﬁﬁs‘(ﬁﬁz‘}%ﬁﬁ‘e of
0.2 Biatin | FapERARSCEE BORIMRTEY-250  Bec2PAstRomite HrEee Asivded to be
subs@ohaﬂ'yfﬁ%}@bﬂe Boerfiya¢pGiPLOHydeandhe ridkh B eaettad®di electrospray mass

AR the B i AR IR dn RAGFHIHERS @9&3 =l QuRGY

“acylation with CH3(CH2)6COOH. For the synthesis of Peptide 93, the
 chemical structure of which is 40 [CH3(CH2)6CO-Tyr', D-Arg2, Phe(pCi)6,

30 afeplide 2cRemidRaoRetda R Reple BORRBIMERIA( PSSl H2, Peptide 14, Peptide
16, Peptide 17, Peptide 79, Peptide 86, Peptide 92, Peptide 93, Peptide 94, Peptide 95, Peptide
96, Peptide 104, and Peptide 105 are synthesized in the same manner as Peptide 80, except that
these peplides also contain other amino acid substitutions and other acyl moieties originating from
fatty acids at their N-termini.

35

For the synthesis of Peptide 2, the chemical structure of which is
[CH3(CH)CO-Tyr', D-Arg?, Phe(pCl)’, Arg®, Abu™, Nle?, D-Arg®, Har®IhGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,
40 Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg{T0s)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,

b



WO 2005/016953 PCT/US2004/024183 45 the following protected amino

Wo%qi%ﬁrgyoupled in the indicated order on the MBHA resin: Boc-
Har(N02)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH L T/US2004/024183

. Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH, Boc-Leu-OH,
Boc-lggity R CE)-OH, BoerbugifioHe0HuBYt-/Ha:0kh GHoRel(RHe@fbH, Boc-
Arg(TBYGEEU-BH TROBSjIHOH B%@%@f@ﬁb@ocsla%s@'@'rﬁoﬁc}éa\lﬁ%n OH, Boc-

Phe(PR9OH HaGle R BB A% rgb(&-é ﬂﬁ'] éﬁ%&z@
3 & P ér xS el oS yr28Z)-
OH, f‘g%"(‘;’en géﬁﬁﬂ]ég% ﬂfgs%%ée)e QQFS‘(OcHx) OH, Boc-D- Arg(TéE) gBH

S Boc-Tyr(2BrZ)- OH, followed by acylation with CH3(CH2)6000H. For the
swuhmismﬁ@apﬁd@%ahezmmmmsw@o@&mq@ is 10
CHa(EE ) o h@ép@ 2A| 0 HIS His75,
Ehe fomgx%@hécﬁ%ngéﬁﬂg%\g hGH- Rl—ﬁl NIQQ %ﬁ$%0W|né1 &93[‘51& d
amino acida are CoUpRd i the .Hh"%é‘ié&edf‘&&at?ﬁ fielef/me MEHA Besin: Boc-
Har( N%WO?P@%’“‘%@%%@@%&“@W BBecilteQbHBBBASHERHH)-OH, Boc-Gin-OH,
10 Boc-LeyeHh @ aiHO Bog Byxt2GIR-OHl, BBOsh <P BesclaicPHBoc-ser(Bzi)-oH,
Boc-L &aDH, yBRER)SPH a@@aﬂm@ﬁﬁms@@@m&@oﬂﬁé\@m#o gﬁgﬁ@g 130

Arg(To%Pé’-ll-euBQﬁf%gﬁgé%cp g&’% ﬁ(géct Lg:f' S ThtBz DR, Boc-

Y,
Phe(p @" 'thé@éfh E‘)l—ﬁ"’%él?;@fé ‘F? "@B(Q‘F’Hi @2") BR RS PORHPIE By (25r2)-
OH foliguediaY@PY Ao WHCHHCBAEPBH(OcHxX)-OH, Boc-D-Arg(Tos)-OH,
Boc-Tyr(2BrZ)-OH, followed by acylation with CH3(CH2)6COOH 20 For

s HOURRie R BBOlE Sl mEhEm Rl RII R S
D Yr(ENtO, His", Orn72,
[CH; wafg Clgf Af%. (63%?6@5 ﬁhﬁ%@jﬁgﬁm (1 ( 5—% 1aRNAng
the fUiiB\letgé{l@éﬁgﬁqrﬂ‘_lj"lﬁQ@gI@’@erﬂpwlmm inditcade chrietteinaRstinBNIBIdAn: Boc-
. Har(moém%%wﬁfir%%gmg%?ﬁggg -, gﬁf@ﬂ&)@rﬂ)— Qcﬂ&%lﬂ 0H,
Boc-LeROH &2 PP )I_ ﬁoﬁLb -Ala zl
@) oS ,& 0] g §2 %MB )-OH,
Boc-Le 8 B0 {’ogi-('zéoc% ocssg%hebﬂHséeq:\éﬂ B, %c%’;é?‘gﬁ-)mﬁ Boo-
Arg(To%&{'lOrﬁeEé"MF@'@‘%c WQ(B@(IT\QSQB@H B iEQHD HBoc-Thr(Bzl)-OH, Boc-
Phe(pCROHHBS(BING HO BhcBus-B#a- %-AB&M(BH)@HDB@&(’PO@EM%’O%{ZBE)-

OH, follBas: i SRR &1 +HBAScP(OcHX)-OH, Boc-D-Arg(Tos)-OH
25 Boc-Tyr(2Brz)-OH, followed byacylation with CH3(CH2)6000H. 30 For

the synthe5|s of Peptide 96, the chemical structure of which is
[Faq Rﬂ%@@fﬁﬁpt!ﬁﬁﬂ;@‘@ PEapCgyychie oN@ichys(Et) 70, His", Om12,
[CH(Chixbef8)-Fie 204051 Bhe (87 ArS- Abg PONHIET 2ONA R PHAGR N 22
the follolaing\poe:REAISRIRY A8 GER RIS ARG cﬂ%l 1‘3 % |Catl§§ on t11ech:-
Har(NOzglgﬁ'AB%#@r %P%f%aé%a%%,_p%_‘ @BOC v oc«Asp(OcHx)—OH B G!
30 Boc-Leu-Ol—? IIBet::c~Lt=:u-C)f-i Boc-Lys(2C12)-0H, Bgc Ar ot
- g(T os) OH Boc-Ala-OH, Boc-Ser(Bzl)-OH,
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc- -Lys(2CIZ)-OH, Boc-
Arg(Tos)-OH, Boe-Tyr(2Br2)-OH, Boc-Arg{Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzf)-OH, Boc-
Phe(pCl)-OH, Boc-lle-OH, Boc-Al3-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BiZ)-
OH, followed by acylation with CH3(CH2}4COOH.
35
For the synthesis of Peptide 10, the chemical structure of which is
[CHa(CH2)12CO-Tyr', D-Arg’, Phe(pCHhP, Arg®, Abu'®, Nie?’, D-Arg?®, Har®InGH-RH(1-29)NH,,
the following protected amino acids are coupled In the indicated order on the MBHA resin: Boe-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lie-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,
40 Boc-Leu-OH, Boc-Leu-OH, Boe-Lys(2CiZ)-OH, Boc-Arg(Tos)-OH, Boc-Alz-OH, Boc-Ser(Bzl)-OH,



Boc-Leu-OH, Boc-Leu-OH, Boc-Orn(2Cl1Z)-OH, Boc-His(Bom)-OH,
wBQoedlarddid, Boc-Ser(Bzl)-OH, Boc-Leu-OH,. Boc-Gin-OH, Bogdbieddihiis3
Boc-Leu-OH, Boc-Val-OH, Boc-Orn¢2ClZ)-OH, Boe- His(Som)-OH,

BocBeG-OM (BH:Rih. @@Cﬁd&%@\pﬁu %cﬁ&?(ﬁla BBAS: %B{%QE!Z} OH, Boc-

e( e- H Boc- As
oo o pﬁﬁﬁ PR @éf T o TR GHER Dy RTERIAN, Eoc-
Phe EE’ oS BlsH0 BooASPRRHOA SRO0 DO bR cRahdyr(26r2)
OH §9‘iﬁﬁ@éi§!@ﬁ%pﬂd@ﬂ@ﬁq(ﬂhb)ﬁﬁmwal structure of which is
5 [CH3(CH2)8CO-Tyr', D-Arg2, Phe(pCl)r, Ala a, His'. Dip10, His", Orn12,
Ab (928 H 129 hGH RH(1 29)NH2 5 the
[CH 3’(%&?&, éhg%%gih Qstrgéfgﬁéﬁrﬁ)gié%’s @re"éﬁﬂ’ fWhg”céted order on the
Fm\ %%rr S ANRRI2) - - B -p! g(ﬁ’iﬁ}lOﬁa  BENHREOHOINH,,
the Tefiouing- EiﬂefB%ﬁ:aW@ﬁqﬂunmmﬁ@H;aBd@rﬂeue@He MBHA resin: Boc-
Har(B0g-Dél)-Bid: T BagEMAE | EpdNib-Gac #dis(Bon)-64d ABRedNa-04 Boc-Gin-oH,
10 Boc-B@Po‘ﬁeréBaJQeQHH BiRe: g@;HH ORI, ﬁg@f?géggéﬁogﬁ SUQH

oc- His(Bo

2
Boc- Pe?’ ‘}Zoqﬁp BE‘g 1, BEEFRAB5E Ma’é-‘éé ﬁ?@ﬂg@f@f&i@@ﬁoﬁw
Afg@awa oﬁocB RIS, B%Aﬁﬁ(@@h@d OBRBse-DHArfToSHBE)-OH, Boc-
Phe(BaLOfyr BRI Brohiwod, Byatsiaticih, Bo3HAIGS R J0r i)

OH, Bytkeesis &yResiide Ehdhg, ahedrcal structure of which is
[CH3(CH2)6CO Tyr', D-Arg2, Phe(pCl)e, Ala’, His9, Phe(pNOZ)lO His",

972 Abu's, His20, Om21, 15 Nle27, D-Arg28,

Har%%%ﬁ%ﬁ%@?ﬂfﬂd&%h@%nﬁm P etvEii® acids are
[CHa{Ehlajsfele- Tirth B-velfcBrethGitieran/the MBH AHEZIrD B tat(RNORIRH,

the foBmeird-AogIies i, ﬁlﬁ%@:@bﬂeﬁﬁ@h@n@@tﬁ%ﬁ%@gmﬂk%m Boc-D-
| Argﬂgg%ﬁ'%@'ﬂiafﬁﬂf ngi'o%*a oéldé%‘éé o ??%08{@% %@H@ﬁc-an-OH Boc-
20 Lo e O oA e
Leu—%@%%% FICDPH-BOCBPhE¢RIIOR BOI-/-BOL:; HistBS@)-0H, Boc-Arg(Tos)-
OH, BBOYAEZBIHOBOB-F-AF(BRERFOH, BRRIsPEd): ﬂi'gsﬁ d'%&'ﬁhe CIL0H, Boc-

ooy tas iRkl S U b JTIAEL

i
25 e ahggp#o ectf?fc(':hﬁy equent purification by sernipreparative HPLC of 25
. Peptide 2, Peptide 4, Peptide 6, Peptide 8, Peptide 10, Peptide 12,

Pé‘ptge syhtiReistid @fideP e piid ek Re e rSRaRtide 86, Peptlde 92d

3 -PReP e tiges9s, Pe ide’

o il e o LT
idged o Pe B rlﬁl %‘Hﬂ?&%&/ MBtiéaresin: Boc

compoundas are jJu
Har(NOROF, g rﬁ@@éﬁ)&f’*n%s% =y c@@tl@@%y%‘leémw QthsBoc-Gin-OH,
| 30 Boc-L%p@gmg{qﬁﬂd abewangwm@mmmmmm Bde-Ser(Bzl)-OH,
Boc-LeiPD rAOHNBECKLARRY SR ESAMIPL Lys(2CIZ)-
e el e e

Phe(p a./ {)-OH, B%c—ﬂe-OH Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(T 08)-OH, Boc-Tyr{2BrZ)-
OH, Boc-Phe-OH, followed by acylation with CH3(CH,) 14, COOH. |

' 15

35 o
For the synthesis of Peptide 17, the chemical structure of which is
[CH3{CHz)1sCO-D-Phe’, D-Arg?, Phe(pCl®, Arg®, Abu'®, Nie?, D-Arg?®, HarJhGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Bog-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nig-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boe-Gin-OH
{O Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala~-OH, Boc-Ser(Bzi)oH:



Leul4-Abu's-Gin'6-Leul7-Ser"-Ala'9-Arg20-Lys2'-Leu22-Leu23-Gin24-As
wopassheaésNle27-D-Arg2B-Har29- 35 NH2 (Peptide 11)
{[HOOC(CH2),2C0-Tyr1, D-Arg2, Phe(pCi)6, Arg9, Abuts, NTG3 7 2004/024183
5 D-Ar{%28, Har29éhGH-RH(1-29)NH2} The synthesis is conducted in a
oc-LetBitisBAnEhRH u SiRethuial Serdpnate Beplite @yntBeslysRimyoBntBoc-
Arg(T@iety, NBBSHYH@BiA)(SHChao Aiitosf-BrysSac R&)-6IR0 ma. thRBNm9)) poc.
Phe(pisreuinedized oMiBSAREA BOCMERHashed 3% (415,\‘%%“ tr%’ Ty 2BIZ)-
OH BREFIASOL ' in Table.l. Th lution of 40 Boc-Har( -O ?gd
5 ' Brgég?' qlggr%?’}lsgcl?lllar% %ﬁ%%gfw ?1\%% %ﬂémga%‘ﬁév% the neutralized resin and
WO 2005/016953 PCT/US2004/024183 47 DIC (235 pL, 1.5 mmol) in a
mzidee sulfbeslsad @qpdiptide. Synthesisaappatatestionidrhiour. After the
[CHy(@omptetianf haeduPhRtEPACIRN iSRFOVed By megative Qipbydyp-test, Arg?®
Har*1BR.AeRIoIeRlieN and neutralization protocols described in Table I are '
the fOIl%%formetd mdor'de_r to remove the Boc protecting group and prepare the
T TEEIREPEBLHITY BF BRABIRA R fHBUEERY PreoRthe Bk Sresin: Boc-
10 Ha"”&dﬂ?ﬁugaca‘?rd“ﬂﬁ%b@ﬁ’d@ehﬁih-@—b@@rsteﬁwsébgﬁmmﬁﬁg)—tbﬁ,ftBldﬁ\Gmg:)H,
Boc-ngaczm—a?i?{aemﬁm(ztjajlmipg@dﬁ@b@l;&rs&@ﬁh%66&!&-%&}_'9@9&%%?%6%0&
Boc-L&ARQSHEBRS CHIENGT-RPCrALAN, B 20L Nje-
is(B 05 O&7\SR O@H 9?C') %g%%%ﬁoéé?%%ﬁﬁgu;%Igi}.%g%ieuqﬁﬂ,é&&%'sﬂ Bog-
‘ gc-l_ysisféﬂgg St B RR BB PHHE R, Boc-BBE LR 2 59aEthe(pCl)-
OH,  Bgila-RH.OFBteR5in-809;ASetrth-OH, BoddtAgE):Bc-Bal-OHRBIZ)-0H,

15 followeB by doyB{RE ):QH;(BBG:808EH0S)-OH, Boc-Tyr(2BrZ)-OH, Boc 10
Arg(Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pClI)-OH,
-lle-OH. Boc-Ala-O Qc- Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,
%@%?gﬁr‘ﬂ§ ﬁ%ﬂ%%%f@%@&%&ﬁh%%%@‘iﬁ‘f@’?ﬂﬁﬁol each) are
{CHA(CH Rt OIE. (BBSHE) L Aamrhis) WHEDS. cisEpiont, o BBC M- Othrg®,
Har**|h@HeRBIVE2BINHEOH which are coupled with their preformed HOBt esters.
20 the fo}fd\nftzllj fﬁﬁé@‘ﬁéﬂ %ﬁﬁlﬁéﬂ@%@é@&dﬁ%@r‘ig W@%i&@éﬁh %ﬂ'é(rjmwe RIS o sin: Boc-
C With > pre-for etrical anhydride o
O o Rt N SN O s OLE By Ot o-cin ot
oc-Lew Ol BersLSH it SogikysRE B RMdRsbinRomBRHNEot AR rtoRoc-Ser(Bzi)-OH,
Boc-LeurOf. fépteGhirdic SdsetyliOra cBbEH @QUHC BENRCAOHbisIigsolredin Boc-
isossOoaS THE DAL Ui o 0D S 0 g,
2 LSH, e S
> O Eiéé)'n. Ef%é,r Btﬁcls gie?géi 0 ﬁ%@?@c\éﬁ%ﬁﬁ‘re@gc{ Ahy ?85‘?:%0 HoE-ZyHAREEIOH,

|
. fouowec{\%é%@li%mﬁ'fm@i%ﬁ@@&-resin 20 with a free amino terminus on Tyr',

and acylation is carried out overnight. In order to cleave the peptide from

the tmeupeisisomeiaet bormeiahioh ZFALG §fhien ied peptide resin s

eustivked 5 Aaydrogen Il a -
o B R R

—vactio, the residue is washed with dry diethyl ether and ethyl acetate. The
the followiag Eelastry @aliTo eite ciseptiniedsinlibsohdichisn50dk 25 MeaiiBITIaRtEoc.
Har(NOsephr aiedrivang( the)-msinsay Al aions Adies St W AKAIS 6N % ee-Gin-oH,
Boc-Leul R BRAURIDH. BRMYKHE BIOEL R QMANSY: Bocata-0H, Boc-Ser(Bzi-on,
Boc-Leu-OH, Boc-Gln-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc-
35 His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-His{Bom)-OH, Boc-Asn-OH, Boc-Thr{Bzl)-OH, Boc-Phe(pCl)-
OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp{OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-0H,

followed by acylation with CHa{CH,)sCOOH.

For the synthesis of Peptide 93, the chemical structure of which is
40 [CH3(CH,)CO-Tyr', D-Arg®, Phe(pCl)®, Ala®, His®, Cit'®, Nie, D-Arg?, Har®IhGH-RH(1-29)NH,,



The crude peptide is checked by analytical HPLC using a Hewlett-Packard
Model HP-1090 liquid chromatograph with a Supelco Discovery HS C18

Wi deiig8HRase column (2.1 mm x 5 cm, packed with C18 sif§Egéi0p2024183
A pore size, 3 pm particle size) (Sup‘léilco, Bellefonte, PA) and 30 linear

e TR L3 S e SO B
o o ARt ah ML 106 [ROHr FASHEPAALIE, Boo-inOH.
BociudRik BRT-RRICRIHBT L aite ) itk réerAMe Easpit BacaiBciinfins-Ser(Bz)-OH,
Boddlea@it p EODSIneDH mBu{AitD H BB ey pdickedkinmih, Cli-sitgacuploB)0Boc-
5 Ao e SIZE0d A pepaLBEle Sé?ehil(ﬁemq«@umrsi?cﬂfatéﬁi;,wiﬁbﬁég@héﬁg-byt Boc-
ﬂQ-%ﬂa?‘ggg- 'r-‘cfh,'%%Ag@géﬁ%gwda%é%%ﬁg%-cr{%ﬁ%o%ﬂraarzy

PherYCIEaLIESE!
eiéohrﬁl?#l ,Eﬁgw rate mumin. nt'1Is monitored an

OH sfallarsd s revRtiammiB il e HPLC. Fractions with purity higher
than 95% are pooled and Lyophilized to give 6.0 mg pure product. The
anafyiesd sibesistaupedeaat BB enShiplan &S sewsrsag-phase column

10 [CHY i@d-r?‘b‘ oYL Using,| tic, ghuty } solyen tem,desgrbed. , 2
fﬁ%&%@w @E’J‘”ﬁ%ﬁﬁ?%‘ ’rn%%ﬁii?%ﬁ%?éké }g%ﬁ'rr?ﬁitbr%% S50 A"

a9 r]'r]r:i. e mlaﬂuct is judged to be 48 substantially (>95%) pure by
the flawing arprsted anibre et HfagaVRiceHe dre MRk OrissaihentdBEIA resin: Boc-
Har@{5g100in Btry-Dasrg (T ) et BtecNantiFp BuidieOmpBSHasp{o aNfT eBobYGIn-0H,
| aoca;@urgrag&a_@aimsag@g}mp ’)@P@ég-gsSE%P{jgﬁﬂBgéﬂféd@@{_d ,,15%81%%%2»-0“,
13,1 e 25, ide e ptide.88, i _

15 Bookdu R S CIUEE RSP oot S8 DR e T P B i M, oo
His( %&18&-1%%&%%%@% Bredisiasiddd SesAamHinPemEr Birline-adac-Pre(pCh-
OH, s Hgstiteitihs BodAlekaH, aBytweiiieh)edigin 8ond iogT digarboxgtic BeidBral-oH,
folloRILNaEQEBGA Wite CHECSKNESSIS of Peptide 3, the chemical structure of
. which is 10 [HOOC(CH2)4CO-Tyr', D-Arg2, Phe(pCl)6, Arg9, Abuts,

20 Nle27, D-Arg28, Har29]hGH-RH(1-29)NH2, the following protected amino

aci§"4re ROUHIEE ShRARISE HedtsF Srase G HERASACH&in: Boc-
[CHYNORYTOH  IBYE DRRe (T s LETHHBO FyUELS HHIB boie?Okbu™®, om?', Nie”, D-
Arg*BeleARp@eHK)-0i-Boc-GIn-OH, Boc-Leu-OH, Boc-Leu-OH,

the @%ﬁﬁ%g)&@%rﬁ%@g gg %32(%5' irﬁﬂg'iﬁ‘é%é%g ’oﬁlgf%?'%e{ BﬂgﬁﬁHﬁesin: Boc-
Ha"‘B8§:b?"u-§)H" I§oc-GIn-_OH, BBoc_:-A u-OH, Boc-Leu-OH, Boc- af(-)H Boc-Gine
SEE (SR 856 5 SR oSS e HE Ry RO ) (Biifx)-OH, Boc-Gin-OH,
25 BocByit-ttgPred ROPH Bins-RIH20K)- Db BPpABETpDAH Bdes-RnE ORpCHer(E2)-OH,
Boc-Baedié,- @hbk-Bnaaila 8aHARCOH SPEOHMMD Hi B oG DA rgdcasinRti2)-0H, Boc-
is(BR0-BY (BBLA @b oiol sues b ioR.With. > )
T ey e S T e
. e AR Bore SRR Rog-AlI MG PoBTHIgER)-OH.
- followedduasdatiorMith-283GHACRRHollowing protected amino acids are
30 coupled in the indicated order on the MBHA resin: Boc- Har(N02)-OH, -
o B s R o s SoE ) - BB A ™ O, N7,
D-Argg o e G H-REW &8P H, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH,
the f@lowing protected amino acids are coupled in the indicated order on the MBHA resin: Boc-

35 Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Orn{2CIZ)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,
Boc-Lew-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Om(2CIZ)-OH, Boc-
His(Bom)-OH, Boc-Tyr(EH-OH, éoc—His(Bom)-OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)-
OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp{OcHx)-OH, Boc-D-Arg{Tos)-OH, Boc-Tyr(2BrZ)-OH;

40 followed by acylation with GHy{CH,)COOH. '



25 Arg(Tos)-OH, Boc-Tyr(2Brz)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH,
Woé&%’&hr Bzl)-OH, Boc- Phe(pCl)-OH, Boc-lle-OH, Boo-Ala-OH,
ocC- ]sﬁp(’écHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)- OHciutiewseddyiss
acylation with HOOC(CHZ)GCOOH‘.1 or the synthesis of Peptide 7, the '
chemical structure of which is 30 [HOOC(CH2)BCO-Tyr', D-Arg2,
P )8, AN el D-Arg28, Har29]nGH-RH(1-29)NH2, the
ICH ﬁ?ﬁ%ﬁ’ﬁ@%ﬁ%ﬁ ﬁﬂgﬁ%@&ﬁﬁoﬁﬁﬁmf Hifedfed order on the
- gﬁ r"egfn:- - TRRRED) A, HEo - AlET 0 S SHABS, &, O, Nie?’ D-
; ATg” B e ICHIRHE0R2MER(OcHx)-OH, Boc-GIn-OH, Boc-Leu-OH,
the fonnbaue@biecBﬁmMse%@l&b@éﬂpﬁ@%éﬁgGW&&A@'&&P%}N@%%HA resin;, B
Har(NBDCoPEEBZ Qb Bk ed-QH,. Boc-GlIn- c-Abu-OH, Boc-LelsdH ~°>
BOCEL%%B-,X -OH, BQH(T%g?z%|zgg%m‘?%o%?’l@&%%ﬁ@ﬁﬁ?%%@%@ﬁ@H-
oc-Arg{Tos 'gﬁi EEREABHC B ReTHREBANCH, Boe-ARkeith GheOrKB2)-0H,
B°°'L%9Hre-%éﬂﬁ? SeHAIBROPDBEE ABRGBHR) OBNCBRGEHABHT0R)(E%) OH, Boo.
H’S(BW@W@QBFE{EHB@MH(B%QW)&MMFH E@—%@W—@ﬁ%@ﬁ;@@%ﬁ)_OH
10 Boc-lidheHsysEbasiscef %%Elﬂ%(%c%@%ﬁ%%%g%tﬁ%ggﬁ "é'g'cély's Aom OH, followed
by acygggg%gqﬁg@g%%@g, D-Arg2, Phe(pCl)b, Argd, AbGTE YNFEF7OH. followed
D-Arg28, Har?9f “RH(1-29)NH2, WO 2005/016953 '

PCT/US2004/024183 49 the following protected amino acids are coupled
irf #ié inelitrsis of fepite tHes MBI RSINsTBeGreHaRNGRY OH,
ECHﬂCB!Q@erg(mbg%haa@nN'ﬁn@mfa%g&,wnﬁﬂggf§ %&g@;’?'ﬂﬁs@, om?

15 Nie?, BRGS0 Bogle % , Boc-Leu-OH;, Boc-Lys
BQEQ-/S_E[‘{%{TO]S O?ﬁlé Qb-) EE’OH, Boc-Ser(Bzi)-OH, Boc-Leu-OH,

the TollgIAIHTR'R519C BBIABHLD ATCERSEHRSLIOF, Bétatrdiaple;, Botd RGN Hoo.
:ar(N%b@wm%H@wm-;gmmdcwr%%@émﬁw%ﬁm@H.
oc-LeBOt TBscE.20)-O] HAe©riihe O o BRI, AT
oo LoRoRASUQIHLOR BRE DAoL Ol Hs i B e
20 His(Bo %ﬁgﬁtioa with HOOC%%:"II:%I}?:’L 00 FreEStng LN HiEE s ForQide'aB0 e Boc-
Pherocs emical St ar Rfic - (RIORHC IOFAE 0y IBD-Fn2:)-OH, Boc-
B(Pcﬁmpéml’!%%g,&QMB,-%32),059«69{@%&)#63&1‘2%@L‘ATB(H&&T&.%T}R?&Z}—
OH, folifottalingepenieoiad emipagidsorre coupled in the indicated order on the
MBHA resin: Boc- Har(N02)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH,
E'Qcé%%-vOH, Boc:Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH,
25 o1 B0 EVE51 "B GER Y EHRT 58 IS S BRUATRYEISREON DB semtits@kdfive HPLC of
Peptide g2, Peptite #)-Csptide 6¢c-PentiddH, Beptit! nHD efie-ARUFSHt B ag; Litdkiad 15,
Peptide BBcP¢plidd g, Baptiapsd Chéptiadlo B Pephac 8 (Fos1al bl %%Eﬁ%g g% Bg?z_,sﬁ%'_bs
Peptte B0s AHa(Fasd@HeBaRARROL. Bocs Iy (B2)-OHL Bac, Phe(pGl-OF,
;A 0 e E)ntﬁJ rbﬁ_‘e se of [jhe purified
oo S G 5 et Ao ASSBE T at R toe b
" Boc- H(ﬁjlgr )0 FahsRae by GES TN SRSV RN PIECECHR)CAT@D mokonlar
MASSES {FEPsHRTERT BY PRignieerssy thiassheneiuairsttyctisrg ofhehispda@d amins acid
30 composifBeE @ RGP0 BidigayRhe(pCh6, Cit, Cit, Abu7s, Nie27,
D-Arg28, Har )nGH-RH(1- 29)NH2,
EXAMPLE I .
HOOC(CH2)1ZCO—Tyr’-D-ArgQ-Asp3-Aia"-HeSPhe(pCl)s-Thr7—AsnB¢ArggnTyr’°-Arg”-Lys’z—Val‘a~
Leu’"—Abu"S-Gin‘6~Leu’T-Ser’S-Ala’Q-Argm-Lysz’-Leuzz-Leum—Gin24—Asp25~lIegs-NIe27-D-Arg"’B-Har29~
30 NH,  (Peptide 11)
{[HOOC(CH2):2CO-Tyr', D-Arg?, Phe(pCI)®, Arg®, Abu'®, Nie?, D-Arg™, Har®hGH-RH(1-29)NH,}
The synthesis i1s conducted in a stepwise manner using manual solid phase peptide synthesis
equipment. Briefly, MBHA resin (Bachem, King of Prussia, PA) (720 mg, 0.50 mmol} is neutralized
with 5% DIEA in DCM and washed according to the protocol described in Table §. The sofution of
40 Boc-Har(NO;)-OH {500 mg, 1.5 mmol) in DMF-DCM (1:1) is shaken with the neutralized resin and



the following protected amino acids are coupled in the indicated order on
the MBHA resin: Boc- Har(N02)-OH, Boc-D-Arg(Tos)- -OH, Boc-Nle-OH,
W SHAIENP Boo-Asp(OcHX)-OH, Bog-Gin-OH, Boc-Leu-OHPCT/US2004/024183
Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH,
DIC @mﬁ@r(%n@b"mMﬁ%L%@ﬁhs@%D@ﬂ@@rﬂhé@%ﬁé%@ﬁw1 hour. After the

comgggok% e ¢ u V?eaq;él:n %’ﬁo 5(%@1% ve nm H” g( TP gﬁ‘f debrotection and

BrZ
“e“f%%awe‘(ﬁ@ﬁ% PeSEBRdie- TSR B3 Ao B’b‘&’%&b‘((ﬁf‘ﬂlﬁz’f ¢ Boc protecting
group oRndd g5 8 e Rt teTyr (2B e2YAh , F0IteRvadxtbyrinylatitn With synthesis is

5 contH@@@(ﬁhﬁZﬂé@G@abﬁh B bnstaavsynihesisiof Repidaitd pbetheiriealacids in
. the RHHSRY €05 WRIED J&EHQ%%@&QQJ Rl g@ég@m%hsée?} ér?{*r'@sp&i?
(gt tﬁ) Ic-)u? BAbu? o 2% ﬁOHl_Erzri%’f H-RH(1 293P
Nie- {%Iowm protec eésg |ds tbuple Hd?(?&téﬁ”o H'ep?)%"ﬁ’?ézmz)'
OH. NAp=faf gﬁkoﬁo@DHé'ﬁcﬂUz)B@-ﬁ%ééD@fArée%@}@H BereGn&2thHBoc-Abu-OH,
Boc-Bacdid-OBhoBaEONs p (BXcHLY (EIHE ) Bb0 - Gio-Big T 3H-80 - IBeig-QH2Brz)-OH, Boce-
10 Arg(RRG-bORUHIHARASHL YRIZ & B-DldHB Bs AR pes)fpH BE@M@F%@-AI& OH, Boc-

oc-Leu
ASD@%QS/'BF‘Oéc}Cg ?_ ofﬁl-g&)gaﬁ%é%ﬁﬂls(%m% 6@1 almmaiﬂmgmgg' menol
eachige ERLPSOHITIE B0 M OPTESCHHN B ZHCENETS SE BSAPCHH OB, Boc Gin-
OH \Riiseh ke CMpIBOWIA e preBoeeA BB es15(5-OH, Boc-D-Arg(Tos)-OH,
.. BoefkyneHd)-@e folowesidwcanyption mih O Qe (68 QR ied0uith the
15 pre fM@Q%é%lﬁ%%’ﬁ#QJJéJé%Q%Q(?e%%ﬁgam%%@aé@%&mg;gr%EE g&’%’%mws

the chemical structure of which is [HOO
dﬁafggﬂqrboxyhc

For BIAESE RS, RescHnsd Uy ESeSRiide; 23578 R A
acid RGO HDNPH isistolusding [srthatied FATHREMCH4)aP8 TouplédimeNSIC is
addeihehadiesonidar 1 the MR iseaiswdBas-shaiodt NQR) tsMperature for 30 min. After

this ;%983%%&%@9@%%%%%@%@5‘m%‘%ﬁe'B%%Fk@\‘?é‘sé%?%%&ﬁﬁ& Qypeptldwesm

Boc-L

OH
20 it e STPSETION BJVARIEE G BB oL-OH,
. SoblGROPICBE- B R=Dide Boa: tha eI 2PpdeepritaHL. a portion of 274 mg of the
driedBeptidySE3@ 1/ 34604, B . is( Boon<aHn B el YiErbyédHiuoride (HF) at 0 °C for 2

hour@%&'é&m i ok tROAFIRIEN R BOGA TR HIBS I drd %%&Qeé%qgs:@grs washed

win B S 25 A S P A LA o %
awﬁ?éﬁ%@ém@ FrPdptdesBamhtrainemiviir stiuéenneiibfwatechnd lyotyization,

160 rby Angie, drduaén € 9dGida8, His9, Tyr(Et)t0, His", Abulb, His20, Me27,
D- Aﬁg%déﬁ&%mQ%Méﬁm ﬂi?t.@%sfﬂ%/l%@%&{cﬁ&&l&% RIBUE%P-1000

Iaquadﬁ%r mge COE'pv!v r%ﬂ]%gi g%‘?gﬁ { gql%}g\%ﬁe %%S%H%r? %2 1 mm X 5 em,
packgio‘gl’;b\sg(ﬁ)gm)@lm@o@ mife Gke, 3 um particle size) (Supelco, Bellefonte, PA) and
30 linear gradient elution: {e.g., 50-80% B), with & solvent system consisting of (A) 0.1% aqueous TFA
and (B) 0.1% TFA in 70% agueous MeCN. For purification by semipreparative HPLC, 160 mg of
-crude peptide is dissolved in AcOH/R,0, stirred, filtered and applied on a Beckmian Ultraprep ODS
column (21.2 mm x 15 cm, packed with C18 silica gel, 300 A pore size, 10 um particle size). The
column is eluted with a solvent system described above in a Yinear gradient mode (e.g., 50-70% B
35 in 120 min); flow rate 10 mi/min. The eluent is monitored at 220 nm, and fractions are examined
by analytical HPLC. Fractions with purity higher than 95% are pooled and lyophilized to give 6.0
mg pure product. The analytical HPLC is carried out on a Supelco C18 reversed-phase column
described above using isocratic elution with a solvent system described above with a flow rate of .
0.2 ml/min. The peaks are monitored at 220 and 280 nm. The product is judged to be



Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CI1Z)-OH, Boo-His(Bom)-OH,
Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH,
Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc- His(Bom)-OH,
Boc-Tyr(Et)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH,
Boc-Phe(pCl) 20 OH, Boc-lleOH, Boc-Ala-OH, Boo-Asp(OcHx)-OH,
Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, followed by acylation with
HOOC(CH2)12COOH. For the synthesis of Peptide 102, the chemical
- structure of which is [HOOC(CHZLlZCO-T r', D-Arg2, Phe(pCl)8, Ala",
SUBSIRYIrY (2D %0 PIs 2 SRRYS AL CHI B MBS S5 S ¥ B AlggsPray mass
spaqEP IS INGHARIM(IXDIRIHE) iTieca tis] levingS et sctedfiumihby aciie asld analysis.
coupled in the indicated order on the MBHA resin: Boc- Har(NO2)-OH,
Boc-B-Ara( -l . )+QH. :
5 Boc%ﬁﬁ%é%g%ﬁ%%d?%ﬁz%%&??@%@%ﬁ%@%ﬁ% bl 81, Pepce
82 B SRS tE 0T R oL RIS 0N e SEP (RS Ot BT EeIHNe same manner
as Bertidsii OpKcBYdhALTIEOHD BEEeE AROMNBHCVA- P BaddGHYTIZNCq¢ other
acyBocid@Hisidan Gbin Boatby(k B e@batBead: NigfBom)-OH, Boc-Ala-OH,
Boc-Thr(Bzl)-OH, Boc-Phe(pClI)- OH, Boc-lle-OH, Boc-Ala-OH,
Boc-Asp(OcHXx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2Brz)-OH, followed by
acylaﬁ%iﬁ%\ﬁfﬁt b%g@ﬂf%é@%gl—j gfr;f “é%%{%ewglﬁ%ogf%geptide 108, the
10 QBRI GRTetUR- TRk S5 paoaie (Chie) 1 Bdhos TyrerBSGYRH1-29NH,,
the Phie{pcy) rofslasd His®p Ripds, dksto@ied 2y Abulbedthis 206D tn2ke MBt2Y resin: Boc-
Ha#’(h&%&i '%@E%?%QE{'TBBW&%%H—W@OWG@&H@W@Q, %9&%6@)@@5[@6@%‘3&G1n—cﬂ
are c [ Indjcate r e esin: Boc- -OH,
o R B B, B KRB S O B0 AR R Sendz-on
BogerSin- G- Bollle FORPBEEL Se0a Bbe-BRR(Sat ). Gige-Lys(2CIZ)-0H, Boc-
15 ArgBagsHIs( B @n)-OH2BaOMa-Bbt-BoCrGa(Bz])-Biid A40-Bdc-Beo-DHBz)-OH, Boc-
PhE0EnIR; bl RASHARY . B9 Cae Qb BRLNVAIE b -Arg(Tos)-OH, Boc-Tyr(2BrZ)-

Boc-Orn(2CI12)-OH 0% 5%’]@953 PCT/US2004/024183 51
OH %ﬁ@voer% - ,%‘88-%?)- ,(Q’[géo%%“ls( om)-OH, Boc-Ala-OH,

Boc-Thr(Bzi)-OH, Boc-Phe(pCl)-OH, Boc-lle-OH, Boc-Ala-OH,
Boc#As{OsiikeaHf Bagida-AngElas)rOH sBet:Eye(2Bidk)<OH, followed by
s R o g, Tt 2
cnemic ructure or wnicn Is " -Lyr Al .
i a&qt;?fé‘%‘?g%i S BRSO T b e e W i oo
Ha{12270 B- BR5I& ALAT 09 REHERGTHE SO TN B A& Fb1 1 BAGMGRIRStEC e aRfiFiE!In-OH,
BoataisCite Bretpedth Breindi@atéd @ oomth@ dvIBHIA BesifiaBat-Boc-Ser(Bzl)-OH,
Boc!iaer&l\dﬂ?()gaﬁbxﬁ@aP%@%@@O@F&o@%d&b@t%gc%gdi@i@ﬁmws(2(:12)-0H, Boc-
Cs - -Gln; -Leuy- -Ley-
25 Ao o ST o B N O AL R SE R B O, Boc
Phatefelr@id- Bes- I8SHGRIOIR B c BRENBIPCEOA L Pesiy Bed spu8HBoc-Tyr(2BrZ)-
OHBlote@# (AKX BH WBIDEOOC(CH;):COOH.

For the synthesis of Peptide 7, the chemical structure of which is

30 [HOOC(CH,):CO-Tyr", D-Arg?, Phe(pChP, Arg®, Abu™, Nie?, D-Arg®, Har®nGH-RH(1-28)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NC;}-OH, Boc«D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Bos-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(BzI)-OH,
Boc-Leu-OH, Boc-GiIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc-

35 Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-
Phe(pCl)-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp{OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-
OH, followed by acylation with HOOC{CH;);COOH.

For the synthesis of Peptide 8, the chemical sfructure of which is
40 [HOOC(CH,)10CO-Tyr', D-Arg?, Phe(pCl)t, Arg®, Abu™, Nie?, D-Arg®, Har’*|hGH-RIH{1-29)NH,,



His(Bom)-OH, Boc-Phe(pNO2)-OH, Boc-His(Bom)-OH, Boc-Ala-OH,
Boc-Thr(Szl)-OH, Boc- Phe(pCl)-OH, Boc-lle-OH, Boc-Ala-OH,
WB AWt HX)-OH, Boc-D- Arg(TosLOH Boc-Tyr(2Br2)- oﬁGfHWd/WI%
acylation with HOOC(CH2)12COOI4 15 HF cleavage and deprotection,
the @MEhELYDGORYRAT PFEIEEHS BB\ :GBIDIe PRI sl EtPAE:06RBPHLEA, resin: Boc-
Har(REPLSR, 5%3:6%95 bs %ﬂ?t'ﬁ&%@%ﬂ“%ér’% 89%@@ g}?&@? 148-8Boc-Gin-OH,
Boc, olr%gg'asg é:cheP ed m°ﬁ1'é’sé(a§: e% Oﬁc? Pgﬁ sf”LBeﬁ ‘p%rl ied (E))(I)Pﬁ}%%gas{%%w‘
BoC-jficfeld: t@?fé%ﬂr&iarﬁ?&t&%%%%d@%n%mﬂ% rﬁﬂﬁt—yﬂr«%‘éﬁ -OH, Boc-
9 Arg(Tos)ediularbimasgeB aneCeh e dhaediny Elelelids pEay-Aeas3H pektreTheByl)-ahd  Boc-
phe(mmwe@&ememi%@ﬁi@@ﬂ%ﬁé@(&a@@gn&wgm@(wm 26-Tyr(2Br2)-

AMP I
o % Sdf% %fy &: E.ég? ?é%""CBRe(pcne Thr7-Asne-Har'-Tyr(Me)10-H
is"-Lys' 2-Valt3- Leu14 Abu75- 25

* GIifpe the s Th Sér ¢EPAIBIR01 A rg2 Ghepscel stwaig e bbutich GInV4-Asp25-11e26
10 Hooh{eA7izanmZ8a3e2 P2 R epjidernZ) (BTATARYY, BxAalHRRe (RO,
the f&@w@?—r} E_igﬁ!ée%ﬂ'gm&rﬁsacn&b'a‘éé Jélﬁﬁl%z :Pﬂﬁ%r%ﬁaﬁégr&gépgﬁﬂ%wgfmaﬁagl Boc-
Har(r%(%ﬁ)d aS% ngeg[%g %%)r—j % %1 @311%%3 th ESQQSC X30r, Boo-Gin-0OH,
Bﬂc-b%#é?lﬁa&Wwﬁyaﬁwhﬁ%@%WHRy%W@a%ﬁe%*ﬁg% BrgsingBz!)-OH,
Boc-R8)(M2Bong>10-50, nBrwedbis TidU tBatized-0fth BS6-THEANEdEM<PTiZ)-OH, Boc-
15 Arg(W@}sbﬁd 3&&9 HR&I ) (C)‘}\p!e %e@&@kﬁ&%%lbe%&w?bﬂ Tﬁgcsﬂ{h HEOR.OE.  Boc-
jar n
Phe(ﬁc}ﬂ ‘heutra C2%21D %s?r% aﬁanﬁtj?ﬂﬁrg SE&_L“%PMF gl F§HOI| é?BrZ
OH, tolnRIEPs ATRbeI AR ST R[S oL RBYE. After the completlon of the
coupling reaction is 35 proved by negative ninhydrin test, the deprotection

anﬂdﬂ@rﬁgmﬁ%ﬂ:@&z@@ﬁs dﬁé%ﬂ&@&é%@% éﬁﬁﬁi&?{ﬁﬁformed in order to
QC Qr [e Iae-resin
20 gHodﬁofllj}p i H&?f’e néx §C 1%.: EPalG, M1 heP B—Are"s ﬁfg]hGH-RH

r%u’nlno e syntheS|s is continuet a

29N Béptlde chain is built stepW|se by coupling the following protected amino

the feloidodrptblediedisaies widerorctpicesnthe bidicitediedetasirtvd pljhifdessin: Boc-

Har(l\ﬁﬂgl@mceoﬁg%@ﬂ%&@@sb@mi@@&M@@@OEO%@A%CHX -OH, Boc-Gin-OH,

Boc-L%Bfoﬁsl%%Q(%U{bQ"éoé‘Qﬁ&% @)‘l%'B'o?Rth%H Roi @o% AlaeHl—pE'ac-Ser(Bzi) OH,
25 Boc-L 300 Ko STt 2G4 H5 5~ BB P BoBIAIRGGZ-O. Boc

Arg(TBHCOHEINBORHT YR BB-ASIH OB HicAbb LBOHE IE Y- \Bal-OM(BRO G Hy S (pCh-CH,

Boc~-HMOHB Bod-Hs{BemBdaiis fRoeHk N eg dal, QT ddani @3x-Oirt28r2)-OH, followed

by ac %MﬁQHOERﬁq ggég OH, Boc- Phe(pCl)-OH, Boc-lle-OH,
oc-Ala-OH, Boc- sp(OcHx) -OH, Boc-D- Arg(Tos) -OH, Boc-Tyr(2BrZ)-

““OH.The protected amino acids (1.5 mmol each) are coupled with DIC (235
30 pu’@f HeHTEIEsAeT Beetidaikbdpeoheritabsuuryn-BMigidsBoc-GIn-OH
[Hoowmela)me GO emkAvifh mmmy?fo,mmédH@BmagéFs His', Abu™, Nie”, D-Arg®,
HarhGH-RH{1-29)NH,,
the -following protected amino acids are coupled in the md:cated order on the MBHA resinc Boc-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,
35 Boc:Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzi)-OH,
Boc-Leu-OH, Boc-Gln-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Bogc-
His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Thr(Bz!)-OH, Boc-Phe(pCl)-
OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp{OcHx}-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH,
followed by acylation with HOOC{CH,)sCOCH.
40



After removal of the N-Boc protecting group from Tyr', the peptide is

wol ﬁ/,l%te(g with phenylacetic acid (PhAc-OH) (272 mg, 2 mmol) using DIC
&5 3 6&53 mmol). in order to cleave the peptide from the resieBid2004/024183
deprotect it, a portion of 286 mg ofthe dried peptide resin is stirred with

0.Bamthensyoraset arekpisalshydeegenithletide e b atid ¢ for 2 10 hours.
[HOO orafong ra.stream of nitragen and, jn ¥acuq, the .
Haﬁgjﬁﬁﬁ?j%%@;\%%hé? \?fbi h dbr‘j;gﬁgt S/I%He%%ﬁd?g{rgy? Hoblsto Ae By e AT
and eygro?t ctet! peptide is dissolved in 50 % acetic acid and separated
the fofouing Eotesipr ming Ai6R amfrequditdtiorthwithdinatesr cadiet lyo pieiiiBEANeskB Boc-
5 Har{Nenj @rudeopidduglTis pbtaiBed-NhoK ede-peplideis shadkadPurnabdtisal oy
Boc-L4iRNE BSH0-E. 1 d-Model HP5 liquid chromatograph
Boo-L it A %ég%?g%ﬁ:écg%/réﬁ?—igm r%%%%%ﬁgs%%s%%ggulﬁgnq% 1E1r°r?f'§ %@%} “OH,
e om,. packed with CT8gneagel Bt R ite BV O (Ranibis(@Rg)-0H, Boc-
H’S(Bo(g’tfﬁglc%?%af@arﬁ@; Bog iR gPadidlat@ilion-TarnBz O 086 he(pCl)-
OH,  BerHierGblvebricsytsto, cBnssNOOHIAN. 186canianrssTHA, and. (Bl sbion,
10 foloweGbA 46y 7000 daHeRIstMeG Ne b8 purification by semipreparative HPLC,
155 mg of crude peptide is dissolved in AcOH/H20, stirred, filtered and
agg)lied on a Beckman Ultraprep ODS 20 column (21.2 mm x 15 cm,
. padkda WiIT et iReldg &8 Jop shaprrd sistutegimhisaricle size). The
2 00CEB et 12-EtiteltAvith Rhepi0shisfsient, dyseitfediehonmilf ailiffere?, D-Arg®,
Har*“hgtadiant-pegde,(e.g., 40-60% B in 120 min); flow rate 12 mUmin. The

15 th gl;,;gdﬁ- j i . nm, and fractions. are examined by analytical
:aerf:g}-}P .@%&?o%ﬁv%t%&ggr%f W%Eegthnaﬁﬁgﬁcgt% SE5Iea g BRAinY Reo-
NG ﬁcﬂﬁﬁﬁm%%uﬁﬁﬁ“ﬁ%'%a%%zﬂﬁﬁﬁL@%&@(@d%&fmnwc@lmmﬂ,
Boc-LegOple B e £9-FivcRoetyplagse-ColLiBuwm-Bis (lesyrilie (Babale0Is BRdSRE{Bliton,
Soo LealOHOBUEA Shly IR I eSEbabA A WHH ML AE Ob 01, poc-
His(B ing e S AkE [T red and n e product is

eIt e P RO MNP o

' CAass 18 cheRkA R el AArs SR RECE. s SoetRofeltrs P, tHRoeTjpeeReg)-OH,
followed; piaeylatiRD dGiMPESIGGHHS 66AMed by amino acid analysis. 30 Peptide
15, Peptide 18, Peptide 19, Peptide 21, Peptide 22, Peptide 23, Peptide
= e VT S i , ide. tide 32, Peptide 33, Peptide
[HOOC(}%I t %g ?%Siolfgé%?égf ?1)%()5E E’ggﬁ%@%,s@gﬁﬁﬁé’fééfﬁé%gde 39, Peptide
25 N ,ZE%p §§‘41,'ﬁ£ﬁ8%eﬁ£‘beﬂpﬁdéﬂfsgﬁé e Y55, Fapiiadnd’, pigtidam®,
NIe™, Dufa BiRiddnET-RHEEIRIINES, Peptide 63, Peptide 65, Peptide 69, Peptide
the follo@ing PepicedsnRe ptide 419, moplddaptise Adiateiathesized ibine S8R
Har(NOJPeRN &R RRRLHES) Rl 25 thad L eptides alsg cantain other
BoZ:»Leu%QSg&gi S%B{%Eﬁ;,%@@?eﬁf;é@é{% g?é?t e%ﬁ%r@%%%ﬁ%btu%‘%‘f"oﬁ
which is %@%ﬁ cinﬁfﬁéﬁg‘g?éﬁe?ﬁ&w(ﬁ?ﬁ@?ﬁbﬁi%ﬁﬁ’r@ﬁ'?,%ﬁz&(’: B2)-0H,
| Bf""’-e“r?-ﬁ&-rg@@}’ﬁ ki (BoodiviPt, tRegdirvidin Best¥et@HarBveCmi2GizroH, Boo-
30 His(Bomg6Up tdérTinE(nali abed-sidBerapORe BABIHA-0351BoBIRB2ABH, Boc-Phe(pci)-
OH, BobILT) @b RAOANIRIANELSN IS BRSO oo oz on,

T

For the synthesis of Peptide 108, the chemical structura of which is
35 [HOOC(CH,)12.CO-Tyr", D-Arg?, Phe(pCl)°, Ala®, His®, Dip*®. His*' o', Abu”, His® Om®, Nie?
D-Arg®, Har*|hGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-Hle-OH, Boc-Asp{OcHx)-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Om(2C1Z)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Ser(Bz)-OH,
40 Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-0Or(2CI2)-0OH, Boc-



Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH,
-Ala-OH, Boc-Ser(Bzl)-OH, Boc- Leu-OH, Boc-Gin-OH, Boc-Abu-OH,
wHHIRRIAY Soovaton, Boc-Lys(@CIZ)-OH, Boc-Arg(Tos)? BHUS2004/024183
- Boc-%Z%ﬁ&;OH, Boc-Arg(Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH,
HisERISHE (BesisiP B Bec- s B et - BP0 B R SHBEHRIORas-Phe(pCl)-OH,
BocBie B Mag(RasO 18 Bawm{DaiR BER) - Bid; TailgWesd)-¥H, BacThaiEmr Wi+, followed

by aepdierQiith Rocthe synttesis, of Peptide 18, the chemical structure of which
is [PhAc-Arg, D-Arg2, Phe(pCi)6, Arg9, Abuts, Nle27, D-Arg28,

Har29]hGH-RH(1-29)NH2, the following protected amino acids are
5 o N TG AR R 0 P ST SRURNS Har (NO2)-OF,

C
. [HOBg URMER*IE@-@ﬁ!@oet‘lﬁ@@@sHﬁ%cHi%g*_CﬂH?(B@)@z)&%ﬁ(i@’dHQ)rﬁHf\bu‘s, His®,
OmBodetin-0g’, Badiheu-Sii1Boskieu-OH, Boo-Lys(2CI1Z)-OH,
oo BRSO e YA SHIEAE B0 4O i
T s By B ol SO PSRRI Al 5RO
10 BWE‘EH:‘%?PB%&%QF'B%%@@HQ@%O@@%M?@@@*B&ecﬁawgﬂ, Boc-Ser(Bzi)-OH,
Boc-Beye ki p ROCK - DH BB odtid-Aky (Bos)-AH) HB dind-ye(2BIZ BoLS0RNBCIZ)-OH, Boc-
His(Boe-org (Tes)Akpiielipord @:é@s:.txé'@f&%fwﬁh @_Béﬁé%hf%@}%wmgﬁis Boc-
i re ich. i c-R-Arg, D-Arg2,
e %P%%“’éf%&ﬁ%%ﬁ S BB P s e -
OH. fof %g"ﬁ%’{% YGRS iR e upled in the indicated order on the
15 MBHA-resin: Boo- 20 Har(N02)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH,
Eoeﬂl_leléabégB@ﬁdﬂc&m(?éﬂﬂdﬂ:@M, @Bé‘e@éh(ﬁﬂﬁ'niﬁ&@ﬁn@é@llﬁbreparaﬁve HPLC of
O e z s 0$)-Q) c:Ala- .
des peo8 it O A AT e
PiBoC- ‘aI-@tIS‘, . FGRIR I PR nd BaRtidR PP 5L En0e i denpripnshin hicase of
Peptigd Uargie GLyitsr serauss-arpl juaed Tiar bB AWGERtBlC CRB%DEHR O analytical
20 HPLB Jtdier®lds Booiadse O Sackés pfGetbostot, iRes dPebiaikds) $akbline expected

aminBeGdTHRBEIN 2B QUohRAc BrARIRE sl Qi allowed by acylation with
PhAc-OH. For the synthesis of Peptide 21, the chemical structure of which

is ‘PhAc-Tyr', D-Arg2, Phe(pcl)s, Cit6, Arg9, Abuts, Me27, D-Arg28,
EXA hGH-RH(1-29)NH2, the following protected amino acids are
PhAcEBpRedrirf-fepindib et atexden BThthasBHA Teging) Bogs 30 SAKNORW Dby .

25 G|n’BB;@@”EEAF@ATQS)tx@ﬂql%@’ct:Meﬁﬁﬁ»ﬁwlﬁb@ﬁeﬁ-ﬁ%ﬂﬁqﬁ%oﬁaﬂﬁﬁHz

BO@éGgir(]- , Boc=Leu-OH, Boc-Leu-OH, Boc-Lys(2CI12)
Boc-(grlﬁ 0%)-OH, Bqc-Alg-OH, Bog-Ser(Bzl)-OH, Boc-Leu-OH,
UPhAR ¥ G IR, BRRIDRHY-DAY, BYENRU.Ols. Boew aNeH, BoedistaeTiRBIHRH(1-

23)NHBbc- Atg(Tos)-OH, Boc-Tyr(2BrZ)-OH, Boc-Arg(Tos)-OH, Boc-Cit-OH,
Bond RydBaENON, Basite R ) disB anifP thiRos A Ydiq Phase pogiide

- Hx):0OH, Boc-D- T0S)- Boc-Tyr(2Brz)-OH, 35 followe
o B e e etk «
ussE HE D MAnRP g R AT pryiralized MiY) B (B G ITEDOMENS Mshesl igscording to
the pRIRSRI7CEScAPR ) Fital O] MBHSARIKE -FHdH Rt fatiavsog REptestarhamin omr-
DCM geifSasateHURN ithautndisalosardss aidhs:MRHA £55iRoBRCa manual solid
phase peptide synthesis apparatus for 1 hour. After the completion of the coupling reaction is-
3% proved by negative ninhydrin test, the deprotection and neutralization protocols described in Table

- I are performed in order to remove the Boc protecting group and prepare the peplide-resin for
coupling of the next amino acid. The synthesis is continued and the peptide chain is built stepwise
by coupling the following protected amino acids in the indicated order on the resin to obtain the
desired peptide sequence: Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-fle-OH, Boc-Asp(OcHx)-0OH,

40 Boc-GiIn-OH, Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Bos-Ala-OH, Boc-



40 Har(NO2)-OH, Boc-P-Arg(Tos)-OH, Boc-Nle-OH, Boc-lie-OH,
z cHx)-OH, Boc-Gin-OH, WO 2005/016953 '
WOE%E‘;I;(L?&%OMOZM% 54 Boc-Leu-QH, Boc-Leu-OH, Boc-LyBCABIZ0@H24183
) Boc-Arg(Tos)-OH, Boc-Ala-OH, Bo@-Ser(Bzi)-OH, Boc-Leu-OH,
Ser(Bgheti RO B, Ao EHOBOBoL ANAM, Boc-MalaDHBROVALIH 263 )Rk 7).
OH, @o&#ﬁ?&éﬁz}éﬁd%ﬁﬂ?ﬁy&g@=@ﬂNBQ?OQ%@@AS%Q%P%%%r{BzI)~OH, Boc-
Phe K =(BH, AT o T R PO M
o ohpia oS LA Ol Rt et
s ... Dbyacy ation With Prc- O RUERGE ShAueRd D S8 d3 3 L HeSanvantivdh the
excepbiftic i Reor\WhicH A iFieadinyPH DOy 2reRhegsC)Bh Bittr, egPmdbHEE esters,
After 191807 I 2BN BT gRBHaB JRouE1#38) N2 b pdallening RIS GIas NN .o ic
acid (RIGAASOMBZOURILE iRnibe JaRicaled98der on,ihe MBHA resin: Boc-D- 10
A'igg;gé)ig'élﬁ%g%fﬁ?éegl\tlig)& rboqhe? O(S:E-aneEbOdgzi_rEtoc-“e-OH" of 286
dried Boc,aAsg(Qc_: X “OH, Boc-GIN-OH Bot: fabS ,%8&&?9@4‘, g of the
REBLEYSEACT A BB QA GETHS RN 2B5b8 SRl DR B LS EI RIER) Bt °C for 2

10 hours. BYfter (exprOMioR oti@ IHFORY B a Gikbu-6 hifridpe-belid Wud s Vakiedd is washed
with di aihyséBet Athy RRetAE0 (HaS)e sk a%%é;}\‘é@ﬁéﬁbga is dissolved.in 50 %
ot ﬁf?oﬁ*@égﬁ%%%ﬁiﬁ’&%%i’%cé?ﬁ&f?&ﬁ@%c?fﬂez\f}gﬁfb?}?ew,nd yopizaton,

MBFLF ﬁ?ﬁﬁ?ﬁ?—@lﬁ’%ﬁ‘owed by 15 acylation with PhAc-OH. For the
sYNEBYes aemidpirieroekethey cnelviicaliHstidotsing afehish iadRBAGIRY HP-1000

15 liguid mg;&%éga(ﬂﬁliﬁﬁ@éj&o@%ﬁﬁyﬁ%@ﬁ%v%@é%%ha’se_column 0(2.1 mm x 5 cm,

acke - ing protec mino acids. are
inear cou I?é inth%l?r?dicgt%:cil‘\ltl);%aerg gﬁ't g%%%ﬁ%‘%essufﬁ.@83%9288"3""&' PA) and
AT oS M bt AR R B2y setrniaistescansisting D) 0.1% aqueous TFA
and (B¢ TR0 AR} ORHeBISCMBIPNOFSr Buifickiiu-B)HbeBiresheatkd-HPLC, 155 mg of
crude [:Bpﬁﬂéi:ﬁ%d]&)&@m&%(g (ﬁ%ﬁ,@h’ér%@hﬂﬁpl_% !cg)ﬁ&%m\?ﬁ%%ep oDS

20 columnBeE B, 2 i e o POR S, 0.t particls &
e SRR FE SR B0 B e, e
coknr i T 0 B0l IRl .o e ot (9, 4050%
in 120 @ﬁﬁ-m-@tﬁ 11%W%(MWH§ Botitiyed &) (A0s)rDkhd fractions are exarnined
by anaiBiset FfI(QB iEpcins fammwbygaa_ymmmawﬁho?éa{sﬁwgﬁ%% give 13.3
mg pur8saesis PP slidrA%she gt@mg&%&t%cguggp%cwgﬁ? s EhAC -t-xra)ga’coiumn

25 describg"gi;gl%_{l? fIJre?(pC| r6 rP -ﬁlaS, Atri’gg’ Albu's, ez -%\rg e

RCHRHT RSN SRR RN ARRS TR Sba e cblindiovrvatecor
02 mimifcatEl PRRASORTBANBFEA RSPAOEDG. 30 Ha(NOBS-Getiuct is judged to be
substan@ﬁﬂp{)ﬂ&ﬂ@(fﬁu&)t@lﬂn&dbdkli@ﬁﬂ,mdi&ﬁhbsa@ﬁhé@&@g'@ét@ﬁpmy mass
spectrorf@fr QHy- Ak 3¢+ Qb OS] i na o is.

B i S et S L LT

30  Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH,

- " BRI Bepir 1B oRepiHE 197 ReDtiteic-Repgide SR OPepRisc 13- Mep@bl 24,
Peptide BD &5 VBkshl )Pty Obéptide 2P Beptl .'epde4.99§t:§53,
Peptide BY, MARHOB VIR EOAC Qb e 56 Peptide 63, Peptide 65, Peptide 69, Peptide 84,
Peptide 85, Peptide 90, and Peptide 81 are synthesized in the same manner as Peptide 62, except

35 that these peptides aiso contain other substitutions. |

+ - For the synthesis of Peptide 15, the chemical structure of which is
[PhAC-Tyr!, D-Arg?, Phe(pCl)E, Arg®, Abu™®, NIe?’, Har?® D-Arg®IhGH-RH{1-29)NH,,
the following protected amino acids are coupled in the indicated ordlér on the MBHA resin: Boc-D-
40 Arg(Tos)-OH, Boc-Har(NOZ)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc.



For the synthesis of Peptide 27, the chemical structure of which is

[PhAc-Tyr', D-Arg2, Phe(pCl)6, Abue, Arg9, Abu's, Nle27, D-Arg28,
WHaIMEERRH(1-29)NH2, the following protected amino acid¥ar€S2004/024183

coupled in the indicated order on thé MBHA resin: Soc- 40 Har(NO2)-OH,

LetBoe-BoAIg{Tos)- %ﬁ%&j&)@%&ﬂﬁg iR HBEG ABREACEX): é%'r'('szi) OH, Boc-
Leu&ﬂ@ @6@ SOl Bt OAE/ 8?146 QW%ZQ 4 %h&% 55 %ﬁgbﬁi BOC—AFQ(T os)-

e

9@&& @ﬁ ﬁOBEEr@Hb%HBWE@QIEﬁH Boc-

[‘e‘%cB\?&V‘@F@‘”B&QE%E’E@q‘Z%)@H B@bDMQM)C@HSQBWWBm -@lthwed by
S acyBigAity (T, Soc-Abu-OH, Boc-Thr(Bzl)-OH, Boc- Phe(pCl)-OH,
Boc lie-OH, Boc- Ala OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,

A | by acylatjon with PhAc-OH. For the
synt pie éﬁ(s; %yfn@es1 §? ?O\é:){gc(%hem|ceﬁ4 rlf‘gr Lﬁt@%]owmfﬁ % [PhAC-Tyr,
PRS-y ﬁfpe(ﬁ’eﬂe%t@rwm N?ezﬁ Agy1-2dar GH-RH(1-29)NH,
the: D”M%%WH@HWQ@WH?;&MM@WHligapmdtmmd)wlaﬁ MeICEBAE resin: Boc-
10 Harpaypled, iBibo indoaigdardercandin MBI ALesin 2Bos: (ojch) OH, Boc-Gin-OH,

Boc/ﬁégrorgsb& %B&:‘:‘% %@ﬁ%%o&’c E? qﬁlgﬂ%%%(%ic-ﬁladﬁi Boc-Ser(Bz!)-OH, -

B"Cé%% é%fﬁmﬁ BBEARHPrbs FeSHeBOE.ABRDYA-BHc BRs{BR3@IMOH, Boc-
Afg@%%u Bt TBRBGIPEH , FBoévafiosDeH B dtst-asndit, BBoeVaked),OH, Boc-

Phe@OWMS%@@"BB@AMT@@:)—A@HTbmaw@&@)Q], %Q%Cﬁo@'?'yr(zsrz
15 OH, BQ&%&%‘&@%MK D= PR PRRERGH)-OH. Boc

- Boc Boc-Asp( cHx -OH, Boc-D-Arg(Tos)-OH,
Boc-Tyr(2BrZ)-OH, followed by 15 acylation with PhAc-OH. For the
syrﬁﬁéé%%ﬂlpﬁiﬁldﬁ’smi%@cﬂerﬂmmhtzmw&)tbwmm iss [PhAC-Tyr,

(PhAD-BAPGE, BiregRCHSpANE ArbTiFA ARISTS DMRZT HRFARSRERH(1 29 JNH,,
[ amjno_a
the fH@@%&‘E’é&d%@% cB(ZHJ(Pé/M ﬂgt%%g%tﬁgd Herf@%e %ﬁga)rﬁm Bog-
A

2o e s Bt

BOC‘B%’CC@WB%&B@H |Bog-0yp(2 B8 Qb BGH BB osH{2 BIZ PO EHBBoeAE(B2))-OH,
Boc-D8)-GH, M@QW&%&@“BH&rﬂﬁa-@oCé&wQdeB%&%@bizyou Bac-
o S OO o
phe(@wgf% R Bl o B GO oA RTHooNRT, Boe Ty

SoH, %@ﬁggk@émmﬂpw&m@mw)mm@mw(zBrZ) OH, 25 followed
by acylation with PhAc-OH. For the synthesis of Peptide 33, the chemical

strgture Qhwhigh e BRAGT ¥ﬁe Qxé%%g? ?Mﬁ(ﬂﬁ@n&r g9, Chalo, Abut’,

327, D-Arg28 hGH-R ng protected
[PhANs no%l(%r g%e (ggﬁe v ‘lﬁ\rﬁheu\gﬁ[('jlc Shefss oﬁ"ﬁ%g {&€fiNsho- 30
the E}"%Y(W?I@ﬁd 36@9%@!’@@}“@5‘4‘3 m@w@magwnerow MBHA resin: Boc-

30 Har(NBRROs BRI BherdDifds B¢ - Bi~MIELO B OB dcakt-OH], BRAAESIEPR).OH, Boc-Gin-OH,
aoc-LB@@:hY%%Q'@@H 8B E%E 8OELBOG IS
BoceL SBlLte % 8&5 bu-OH, Boc-Leu-OH %'?)c bB?éf%g“le “OH,
oc- %%3 %ﬁ-l oc-Leu-OH, BocVal-OH, Boc-Lys( 20!7) OH, Boc-
Arg(Tos) o Boc«Tyr(ZBrZ) OH Boc—Arg(Tos) OH, Boc-Cit-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pC)-
OH, Boc-lle-OH, Boc-Ala-OH, . Boc- -Asp(OcHx}-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH,

35 followed by acylation with PhAc-OH.

For the synthesis of Peptide 22, the chemical structure of whichis
[PhAc-Tyr', D-Arg?, Phe(pCl)®, Cit?, Cit®, Abu'®, Nie’, D-Arg®, Har*hGH-RH(1-28)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
40 Har(NO,)-OH, Boc-D-Arg{Tos)-OH, Boc-Nle-OH, Boc-lie-OH, Boc-Asp{OcHx)-OH, Boc-Gin-0OH,



Arg(Tos)-OH, Boc-Cha-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH,
W Boc- TgﬁéBZI) -OH, Boc-Phe(pCI)-OH, Boo-lle-OH, Boc-Ala-OH,
OBE/RB cHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OHtcinilsemdo3hiss
) by acylation with PhAc-OH. For the’ ynthesis of Peptide 34, the chemical
Boc-Lsiroefus @ subith BolRRaeciyroR- é&&r&hs‘ép@b%ﬂ%& OPIBL: &DBIR.on,

Bog- LM%%—T @d“@ﬁ%ﬁ*aégﬁ-m% Eia:gé %er or’ltog_ la égé?hf %cc; )gcr)nHm%oc-

S are cou‘pled In_the In

Afg”‘ﬁig(mc% (2B T%é 28-St B BEEALQDIH Boc-Phe(pCi)-OH,
Soc-les@yd. A%i@(@é% (BPF-B@tOGﬂMQH PPOROAKT0$B983 Boc-Tyr(2Brz)-OH, fallowed
5 by acyRGRAH2O0E0RE183 56 Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2C1Z)-OH, -
Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH,
Boc Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boo-Lys(2CIZ)-OH,
‘9°’ % E"% e eRige . BE LB OHIBSE-Asn-OH,
[PhAC- @60 ?tﬁ{%zﬁbeipplé&sﬁ:ﬁ@("p@)féer’éd@fei@aﬂg?éb@ﬁ%ommz
the foll BogBpEDEH sjrdbladincaB AEDE) tiHhdbaed yiEHT hO sl RyRde&:.-D-

10 Arg(ToB)RGYiRIIOm, fﬁﬁ%@'ﬂ«l&@ﬂ%éﬁ@%@ﬁéﬁ% é%’@%&%%%% }@gﬁil%@ﬁaéoc

tr re |ch is
Lev-O RS S éj SRR S TAN B B ReCtEe) ot
Leu’%c?&?&la @ B%d“‘m‘tﬁ |ﬁ8?c‘a% B ROE O HAE NABHASGIA)- Db cBaBATg (Tos)-
OH, BagdwNeBE+-OH, BoaARFre)(Dos B@H;iBud- Nie-OHEManH|B&Hbhe(pCl)-OH, Boc-
lie-OH, BB ARREPC Hig- Qb RPs0 DR, Qlde-BR RgbTesy: O, MT%’B@“@H fol!owed by

15 acyiatso[ﬁ%fﬂr)ﬁ'ﬁ(@c%) -OH, Boc-Arg(Tos)-OH, Boc Ala-OH, Boc- Ser(Bzl)-O
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val- OH

Boc-Lys(2C1Z)-OH, Boc- ;g(Tos)-OH, Boc-2-Nal-OH, Boc-Har(N02)-OH,
B:@Cih%EYGMSBQCPthGBZBr@Hpmeﬁimmf)}dﬂhhiﬁcm lie-OH,
[PhAc-Boc TR ith&eCHA QO HANIF NRAC R AR IARIH( 1*29)NH2

the foil BYS@&&@&IQ mj ag:%J %E]é) Ssé’é’ [‘fil‘f%/ aBI&l cayvc} rt‘){ggm&t(l?g [%E%f\ P Boc-D-

SIS of emica structure (0]

20 Ao e O el o ARSI B G, 0o
s_eu_OHHg@giﬁ@@ﬁmammm%@memﬁgspmmmmmeuyon Boc-

Leu-OH; Guplanhinkh@dedisated, %iﬁ[@a:theEMthrbMﬂsﬂch.%(z%% HEH MO
OH, Bo@?ﬁ@ﬁ?@%@ﬁp&?%&ﬂ%@&q 'f‘ﬁ @Q @9‘& O@E\fbg'éoc le-OH,

Boc-Leu-OH, Boc-Léu-
sl Rl SRS O (B30T Bkt g o oyt
25 with PhigyRltsin-OH,' Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH,
Boc-Lys(2CIZ)-OH, Boo- Arg(Tos)-OH, Boc-Dip-OH, Boc-Har(NO2)-OH,

Bm@*’émg&(?f&f@w Q&h@?&ig‘g&&% _té? :cﬁ%c -lie-OH,

e A B R P

the: fol %Wﬂr%gr Hupieeds %F@Qﬂh’éiﬁ?ﬁdal@m}@mﬂé%mh{m|§1@F?H|$tdﬁTfySrp Boc-
30 Har(No@mgBGHqB(p@d’fﬁs)hWSJBBM(@NHZB&%M%&&%E(MFM Boc-Gin-OH, -

Boc- Led:tﬁfﬁ%&"éﬁil(15891%‘&'62012;‘8@'&@'!&%'@’&% g@'ﬂl‘é‘%@%’m Y& (B21)-OH,

Boc-LeSQHPB LG Indjcated orger onithe MEHA resin: OH, Boc-Lys(2CIZ)-OH, Boc-

Arg(Tos)-OH,  Boc-Tyr(2Brz)-OH, ,Boc-Arg(Tos)}-OH, Boc-D-Ala-OH, Boc-Thr(Bzl)-OH, Bdc-

Phe(pCi}-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Bac-Tyr(2BrZ)-
35 OH, followed by acylation with PhAc-OH.

For the synthesis of Peptide 27, the chemical structure of which is
[PhAC-Tyr', D-Arg?, Phe(pCl)®, Abu®, Arg®, Abu™, Nle?, D-Arg®®, Har JnGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boo-
40 Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,



30 Har(NO2)-OH, Boc-D-Arg(Tos)-OH, Boo-Nle-OH, Boo-lle-OH,

Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH, Boc-Leu-OH,
wBaeekN$6263(Z2)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser@zxQtbp4/024183

Boc-Leu-OH, Boc-Gin-OH, Boc-Abus®H, Boc-Leu-OH, Boc-Val-OH,

. Boc- 2CIZ)-OH, Boc- Ar
S BT ROAOH, BRSO RS O, S A R RS OH.
BocBeedi- CﬂQC%UOMa@HABbQ&AsW%‘Iﬁ@I-?CBIS/@}@JArgQ%QS@HZ)”OH Boc-
Arg (Bag-Owr (2BsZ )y saiofall ovee chigyras)aition BuitiRADId; O BhdFon fia)-OH,  Boc-
*a%%&é Eee@i!dﬁo%&uétm@%mﬁe@téwtw ebwbiahyigdEAC-BYE Tyr(28r2)-
5 OH, 10 eéf?f g% 10 Abul5, Nie27, D-Arg2B,
I—? ‘5 foIIowmg protected amino acids are
coupled in the indicated order on the MBHA resin: Boo- 40 Har(NO2)-OH,
Bo&d 1he g¢hibelEf P Baide R 1@3-thBoicai et OHlr8oicvAisp(©cHx)-OH,
PhABAGIG AN, Wé@a@@ﬂaﬁlﬁﬂm NPT IAS20DAIGPHEBRBRAT Bomgu-OH,
the fB\%WIg%P ﬁi‘%ﬁ%lgx% l%%'d Q&’ﬁ\ ﬁﬁ@&@&e@%@r%ﬁ!@%fx resm Bocw -

10 Arg (s QA B’&q&Q&@Pﬁ)"@F@Bg C"A?é%‘i"ogj’coﬁﬁp@8'é”‘?‘%ﬂr:%?f B’PFOH Boc-
Leu—UC%&ﬂ(NEIﬂ)‘ Gpé B2 AP HB BT g B2H- Grt-He@PHRgpSH{EaHOH, Boc-
Let-BACHie-B .0 eA A HBRE:ASP(E -kl OBI0 8 da- At Tas 0B Hioc-Arg(Tos)-
R T S
oM, o Bl B b B OB KB NERSS V2R olbwed by

15 acyfﬂﬂngﬁhﬁ}mﬁﬂ 29)NH2 the following protected amino acids are
coupled in the indicated order on the MBHA resin: Boc- 10 Har(NO2)-OH,

For tﬁé)gygﬁp‘%g@pQQBE% Blgr{RA g@&ﬁu’t’@ﬁogghﬁQQ Asp(OcHx)-OH,

fP“’“éﬁ’é’A ﬁ‘%s)PE‘ﬁfP&fjé%a%?—rp %ng‘g’rg B§I : é%%) %ﬂ 29INH,

the f@@&mm@ﬁctsbéﬂmja@ﬁ %@E@ﬁdmhsw%?wee@e W&j@@mﬁw
20 Har(B0g-@4g es)-Bral TBs) R hBHMNE ) HO HoBietHar N0AsIBEHBROHA SBeOEIn-OH,

Boc-BARIH 21 £l Bas: PRefeGNdPHRROLHEEI-H1B Mo AlBa@R, Boc-Ser(Bzi)-OH,

E!c:cAgeu—eiﬁo‘H'S ngc Ilf h g &5?}-@@( oé)LQJ—bIQ O%o X/QB[—? ) Eécs, ngé 503.9{?(1 Boc-

atlon W nthesis o

Ity AR Maye B R AT e AR ?@&H@a&ﬁw{pﬂ»
OH, NEeR2TIeEDiArgB8;-Mar29] hBiie-AsplQcEg)yNH2 , Bhe Boligiios)-pbteBesd wl@RE)-OH,

25 follovasddsy arg1aiMlad s Abeindicated order on the MBHA resin: Boo- 20 -
Har(NO2)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH,

Boc-Asp(OcHx)-OH, Boc-Gin-OH, Bac-Leu-OH, Boc¢-Leu-OH,

BoEY YRR IR BRRUOR AR RSB SR TR S er(B21)-OH,
PrABEErL SLACE FBelo@TnAQRk CBo S Abt"OE B Boarell) da IBBH-RIEBANN,,
the: fBRGbY HEebidQRinB Ao A taeMeIHn BeckaiRabd itidBaa-tHaniBOR)edkt; Boc-

30 Har{t@@‘i éﬁ HH oBAGH N BA) 1 3ENBRGHP RE M P %@Rﬁpé@cﬁh‘@ﬂ Boc-Gin-OH,

r??gﬁz?“%:ﬁA%OCH A B S PG OM. Boc Ser(Ba1OH

Bog- Leu~OH Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Bos-Val-OH, Boc-Lys{2CI)-0H,  Boe-

Arg(Tos)-OH, Boc-Chia-OH, Boc~Arg(Tos)~OH, Boc-Asn-OH, Boc-Thr{B21)-OH, Boc-Phe(pCl)-OH,

Boc-ile-OH, Boc-Ala-OH, Boc-Asp{OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, followed
35 by acylation with PhAc-OH.

For the synthesis of Peptide 34, the chemical structure of which is
[PhAC-Tyr', D-Arg?, Pha(pCi)®, Har®, Tpi'®, Abu'®, Nie®’, D-Arg®, Har®*JhGH-RH(1-20)NHs,
the following protected amino acids are coupled in the indicated order on the MBHA resm: Boc--
40 Har(NO,)-OH, Boc-D-Arg{Tos)-OH, Boc-Nle-OH, Boc-lie-OH, Boc-Asp(Ochx)-OH, Boc-Gin-OH,



For the synthesis of Peptide 41, the chemical structure of which is
[PhAc-Tyr', D-Arg2, Phe(pCl)5, Har9, Tyr(Et)1, Abul5, Nle27, D-Arg29,
WOR4P581E5AI-RH(1-29)NH2, the following; protected amino adidS /aIe2004/024183

_ coupled in the indicated order on th& MBHA resin: Boo- 30Har(N02)-OH,
Boc-LBODR-ARITASHQ e BOgRsigr (- , - LRPC DEHX)OF
e ;ﬁ&g?&ﬁgﬁ%ﬁeﬁ%ﬁ%@%@iﬁ%%%% )Bocléer(Bz!)-OH.

Boc-Ar T(I)_s%;OH,' 0c-Ala-OH, %’&gbrféz%?ﬁ'l-f “Bc-BatlosipCiz)-OH, Boc-
AT B S BirRR5H PO REUHEIN bR, Rrohtn St - ea-DIHBBgRH. \BYREIERCIMOH,
Boc-ligéitt, Atgg Pés P B ASHTCHENOBHBBBR-MaMdsRAN Ot BogaBEN-OMl, followed

5 by ac@aenihe(BzNObH, Boc-Phe(pCi)- OH, Boc-lie-OH, Boc-Ala-OH,
Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, 35 followed

by_acylation with PhAc-OH. For the synthesis of Peptide 42, the chemical
oA G e R SRR RIS PR Eat0, Abu1S,
[PhACK a2 P~y oA G pFar Poth GMNariHauToNe 20 e Foerimg pratec tesiamino
the fol&ﬁi(t&gfgi@ﬁg@lﬁdiﬂﬂ HrdneicedasearnahOmiReABIHR &SR B A Qesin: Boc-
10 Har(NOIFENOBLS RN 9EEORI i BROINISIPH . BRS:le-OH
o O B A Lo, o
BCTIUST00A054 155 SEE 6L SR B QH TR Bl A s Bre ey OH,
Boc-Leydetir§ePd3vaH, BerAkialbH BRotesSHB Apois|-Bhcaced-BICIZ)-OH, Boc-
#79(ToBPOHG iBOBNBEDHA BdHr(ROG-Dey-B¥d ABROrY, abshth RO o (LA rRkk .-

OH, &EQ@%SQ,(T%&:QEIOI?!9%@&@&%@%&@%ig%g?&ﬁgogg%ﬁ‘?éﬁ?ﬂﬂmr2)-oH.

.Boc-Thr(Bzi)- oczTyr(2

15 fonowea%&%ﬁﬁ%’éﬁ%%%?’ggc-D-Arg(Tos)-OH, Boc-His(Bom)-OH, followed by
5 acylation with PhAc-OH. For the synthesis of Peptide 43, the chemical
sHurctureyafhedisalt P pRtees, T cHarieg 2erRRe e FiciNg9, Harl2, Abuls,

(s NE28 B aRAAIR L PTIH RE-QDNH e oliuing arptscipd amino

acids are ¢ ed in the indicated order on the M
the f°"ﬁ£‘r’%\“§?§ BRI ORT BILENTLCBF HAEE 8. BRMBHA resin: Boc
20 Har(NGalyQ! SBPOBHYG ), Bidc RomrNBiPH BBrelie®id HicBdeH@cHDH, Boc-Gin-OH,
Boc-LeBOHL BO2RIZDR) HpBogsR K FOR)- Bid AT DR oB RS (BERSRRE =)o,
Boc-LeROf L @1k RO CE3HARIHIBOgAR U, BH%SZ{J('gEBtngg%QEQ&?EQ)':BH, Boc-

-Har(NO2)-OH, Boc- Arg(Tos)-OH, Bac-Tyr(2Br ,
Afg"""%%@%%@é‘) i Bl ”&Ff’éac?&‘ik?ﬁ(%'%)é@ﬁ:l?ﬁéé')"@hb(%@tf-@rcwpf)-OH.
Boc-lleQfl:- Bacchis: Bbc BRASHPBBERLS o Priyalias B¥t- BoTyTRRRISIH, followed

25 by acytation- Wit @BYZPH.5 ON, followed by acylation with PhAc-OH. For the
synthesis of Peptide 53, the chemical structure of which is [Hca-Tyrl,

- e(pCl re,.Tyr(Me)10, Abul5, Nle27, D-Arg28, Har29,
Eg?r\g ﬁé&elgi)ﬁ i%%%ﬁgﬁ%é%%@% oﬁh’i’ﬁ&’iﬁﬁﬁé’&l@kﬁm%o acids are
[PhAC-TYbuBrétin theMwlicBRid BraENER the MBHE TeBrEbtar ShGrEzGERNH;
" the-foiloggﬁmﬁmﬁ?g&wgﬂm ﬁ)@ﬁm&g%@éﬂnﬁ%ﬁﬂﬂ resin: Boc-
Har(NO ASROS LT 0Bue a0l T &R Bo LR SGH .
oo B, 2 AR DE o Bowin
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CiZ)-OH, Boc-
Arg(Tos)-OH, Boc-Phe(pNH-Z)-OH, Boc-Har(NO,)-OH, Boc-Asn-OH, Boc-Thr(Bzl}-OH,. Boc-
Phe(pGh-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OQcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2Brz)-
35 OH, followed by acyiation with PhAc-OH.

For the synthesis of Peptide 38, the chemical structure of which is .

[PhAc-Tyr', D-Arg”, Phe(pCI)’, Har®, Trp™, Abu'™, Nie”, D-Arg®, Har®JhGH-RH(1-29)NH,,

the following protected amino acids are coupled in the indicated order on the MBHA resin: Boe-
40 Har(NO,)-OH, 'Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp{OéHx)@H, Boc-GIn-OH,



Boc-Ser(Bzl)-OH, Boo-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH,

Boc-Val-OH, Boc- Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc- TyFﬂ(l’fé Z}@
WEHEAFRD2)-0H, Boc-Asn-OH, Bog-Thr(Bzl) 25 OH, Boc FERLe4(924183
Boc-lie-OH, Soc-Ala-OH, Boc- Asp(@cHx) OH, Boc-D-Arg(Tos)-OH, Boc-

Boc- Ly&(éﬁr@o%ufeup»ﬁeg Q¥ EEHREAN a&mra(%gpmam@,@glémHsac@msz| -OH,

oo Sl U K b a?é%éﬂ B AR I DRERR Y. 8o
Arg{ ?P&iﬁ"' kﬁ*&ﬂ%@}?@ﬂ? R @O%lcbagﬁm)r@“t oo BotdEEE) z@HurﬁP%rE‘ﬂ%PC”'
OH, aBebeypigd mmelarﬁicata@tmmtwwllbbaoremnTcBbaHHaBdﬁmozm

5 folloRROs ek Nt iR BR-Arg(T 0s)-OH, Boc-Nle-OH, Boc-lle-OH,
Boc-Asp(OcHx)- OH, Boc-GIn-OH, Boc-Leu-OH, Boc-Leu-OH,

- Boc-Lys(2Cl1Z)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,
BoES iR &M RSR o ReHS, %&EeﬁBWﬂ SRR WS o c-val-OH, Boc

[PhAGT Y1 JpaATIZ) ROMR GG HATG PTIBNOS” Bob T HERT)-0vBr™, Har®IhGH-RH(1-29)NH;,

the fBRGHAHDIQZIIQHING ceidssa-QlblgRacinT the Bdika@iHoBecR hedpdk O Hsin: Boc-
10 Ham@@(a 255@{%6_&9% Iowedbﬁg B@&/ﬁﬁe@&@d?& %‘brﬁ%%!?tp%% Dc_gﬂ s@@%wn OH,

cor LB B BIEE L AR itk dos i Ol Oatl SO Mo

Boc-Hge- @ﬁénﬁ%&@@r@&u s \RifeH. iSppherR DBA?Q}?*%(EQ?)W%}@) -OH, Boc-

Arg{Tom(die) 1 8pABbGNULZTH, D BArg28(NaFZ9Y, H 880 GOHR H{de- B B D HheBoc-

Phe(%lpwm%eéﬁf&@ﬁda%lm agidsaussRPiachHin, thsindicatad orlemen {f2az)-
15 OH, %PWEA‘\’ES n: iaBiOC h)—@a @3) -OH, Boc-Har(N02)-OH, _

e-OH, Boc-lle-OH, Boc-Asp(OcHx)- OH,
Boc-Gin-OH, Boc Leu-OH, Boo-Leu-OH, Boc-Lys(2Cl1Z)-OH,
BoEcAtigt Fpe) il pBupitipiQ the B8eoia (Bi)+@ Bf, vBind+Iseu-OH,

PhABSGGINARM HRe rﬁiﬁth@“ aﬁ’»@ﬂ“k@éu@lﬁteaoﬁ-x F“Qhér’%ﬁ@ﬁ “RH(1-29)NH,,

OH. Boc-A (M H Boc
the fi ng’B\gS ﬁ %ﬁteg %CLPRr %ﬁolﬁupeg r %_? c%r 3%%9@4? resin; Bog-
20 Har(2a-Qh_Bes- %6%9&&@&6’%%%%‘&90 f@ﬁﬁ%@&“’ﬂoo“ Boc-Gin-OH,
Boc-Ua{@Br BpElidy0Ho Bectlyy(2@iaion Buitki o Tok-GHhrBpiotic Qidi d3ipSetBL)-OH,

Boc-QLHpe %@&i@r@f BehHgedd, the-chemigalmisneiung: ofgyhichdsciz)-0H, Boo-

Arg {Hs‘Xi‘)Ty Bﬁ:a Oj {)ﬁh %ﬂ?z%%?% 3)5 3%&%{'}32%%@%0% Slri f&?e&-la'?n%%o%he(pm
" al ?&sﬂ%ﬁ%*&o@ﬁl%é’?n%e ARSI ﬁf@ﬂréﬁ s g Hoc-Tyr(2Brz)-OH,

25 follomarf@\l@)a@iﬂ vBbEIARG{T0s)-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH,
Boc-lie-OH, Boc- Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH,

oot QB \éhﬁés% 42 0 nP%ﬁr%ﬂé?Sge%B&% “Ala-OH,

'& Leu-OH, Boc-G Boc-Leu-OH
IF’“A%E’SHVBr 8 *’B%SBCL)ys'('fbliy%ﬁ BE- AP&%E}&% H Jhﬁfdnﬁ%stb?ﬁ)””z
the f@gwumﬂm@@tmnmumed in the ‘indicated order.on the. MBHA resin; Boc-

30° Har(NOz) -OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-lle-OH, Boc- Asp(OcHx) OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-CH, Boc-Leu-OH, Boc-\Val-OH, Boc-Lys{2CIZ)-OH, Boc-
Arg{Tos)-OH, Boc-Tyr(Ef)-OH, Boc-Har{NGC,)-OH, Boc-Asn-OH, Boc-Thi(Bz!)-OH, Boc-Phe(pCh)-
OH, Boc~iie-OH, Boc—Ala-C_)H, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, - Boc-Tyr(2BrZ}-OH,
35 foliowad by acylation with PhAc-OH. '

For the synthesis of Peptide 42, the chemical structure of which is
[PhAc-His!, D-Arg®, Tyr®, Har®, Bpa'™, Abu®®, Nie¥, D-Arg”®, Har’hGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
40 Har{NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,



20 Boc-Thr(Bzl)-OH, Boc-Phe(pCl)-OH, Boo-lle-OH, Boc-Ala-OH,
WO%&F‘AI'%Q QCHX) -OH, Boc-D- Arg(Tos)-OH, Boc-Tyr(2Brz)-OH, followed by
acyl atlongwnh Hca-OH. For the synthesis of Peptide 58, the Eh&Hiig4p+/024183

structure of which is [Hca-Tyr', D- ArgZ Phe(pCl)6, Har9, Tyr(Me)10,
Boc-LADUIS, Bbe22u R85, H0E9) BHAGRN %Rﬁl(ls@éﬁ@-&!ﬁ%oﬁ?er (B2))-OH,
eoc-1 [PUBWINGRIgleERd @5@19\5 S :ﬁf 8 B B R oo
AT 2GERESY. *daﬁo Nﬁ)e @H FOGARR OHEBOE A OkHRIS BH2BIZ)-OH,
Boc- i!@@&@wﬁﬁ%o@csmﬁad@f-!Légc@hhr@mL%{m@%@%m -OH, followed by
5 acylatBoeidrekAos)rOH, Soc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH;
Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boo 30

L¥SQCI ?6 H, Baoc- Arg(Tosg H, Boc-Tyr(Me)-OH, Boc-Har(NO2)-OH,

& RE el ﬁc%Wﬁéﬁt@ﬁ S KMELE-tie-OH,
[PhAC1§6cthéf®l-Ff‘B€a§U)§sﬁ(®dﬁm’)a Ot BYIED g ToHpBHEBRA(1-29)NH,,

the follbyi(@BnZ)etid, dolaveibyracylationiuite MerRd ofRF H?ﬁﬂ%/fﬂﬁbﬁﬁ'%fn Boc-

10 Har(NBSRIdes3.0h6 Fhsisa! ﬁHyW@mfﬁeﬂl@'ﬁQ@ﬁ%&EW@ BN B3s-6in-oH,

6 Ha r(M Abu's
B°°”Lﬁﬂr5§‘p§1 Qiﬂ M Fz‘ﬂ|%%.ﬁg59€r%%8féoﬂam%cfi?aw%ef(az? ot
BOC“~%‘85}e§‘?ﬁ‘ﬁl@: icBREABHR oPemeenB ABrssie-Obc- Baar(HOPOBY, Boc-
Arg(ToBERHD - Ao Teg PRIEYCBH 0 -Bole QT oBetHie- 8d.BeOASPEIEBIEIHOH, Boc-
Phe(pEROH> 6 ME. OBOBdEAIARIH, BOGABLOE) BACHN 624 %ﬁ %’ﬂm Boc-Tyr2812)-
15 OH, fol%%dbté_?gg ?3 %w““%’%%%‘% Boo Ser(BzI) -OH, 40 Boc-Leu-OH

Boc-" Boc-Leu-OH, Boc-Val-OH,
Boc-Lys(2CIZ)-OH, Boc WO 2005/016953 PCT/US2004/024183 60
Ha MO Deé$isBOBehijuE\e) i@ dhducaHangilod pkicBiec-Asn-OH,

[Hea-TROCELAREB Zbh Q1B ORdPhepild) O HAuBocigOl,. B 2&’@ Al H a0 L R 1-
30)NHE Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(ZBrz)-OH, followed by
lation with PhAc-OH. 5 For the synthesis of Peptide 65, the chemical

20 e ol A Y AP PHEEAESH 7 AR TR P
Har(NGahOts, Beie PN (NOArGPE B Rt Bi)-RH(Bo2aiMER, Hee- ~flelowiBgc-Asp(OcHx)-
OH, Bazraieaded asmn@;@#d%aéﬂ.&ﬂuﬂl%&%mm}f@#?%%&% 985 *tﬂ-i'\/lﬁléé\ta-ou

Boc-Se B&PC’BE@[QN-%%) %15'6 EBC%Q Agg(péﬁ CEN_( g‘ﬁ NI%IS) HB%% ||8H Boc-

L sp(OcHX)-OH, 'Boc-Gin oc -Le
gy T A S e AN
25 OH, B%%lﬁéﬁimﬂ* Bioc-45iR40 1808 8le-Alu FOSAG(RcHELADH BBBD-NglTOs-0H, Boc-

Tyr(2BBPOH, Yel3kdd biidyIBiea Wit itlirbRasmiy B )&kbHp oc-Har(N02)-OH,
Boc Asn OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)-OH, Boc- lle-OH,

a-OH, Boc-Asp OcHx) -OH, Boc-D-Arg(Tos)-OH,
0” F{fﬁ‘?ﬁsgﬁ “*‘Pé' 8&%&'13;?“56&&3&&5?1’%}1{1% B E'UGH 15

[Dat-Tyr', -D-Arg*: Phe(pCf) Har®, - Tyr(Me)'®, Abu'®, Nie¥, D-Arg®; Har® Har”]hGH-RHﬁ—

30 30)NH,, o
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NO,)-OH, Boc-Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-le-OH, Boc-Asp(OcHx)-
OH, Boc-GIn-OH, Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CiZ)-OH, Boc-Arg(Tos)-OH, Bog-Ala-OH,
Boc-Ser(BzI)-OH, Boc-Leu-OH, Boc-Gin-OH, BDC-AbU-;OH, Boc-leu-OH, Boc-Val-OH, Boc-

35 Lys(2CIZ)-OH, Boe-Arg(Tos)-OH, Boc-Tyr{Me)-OH, Boc-Har(NO,)-OH, Boc-Asn-OH, Boc-Thr{Bzi)-
OH, Boc-Phe(pCh-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp{OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-
Tyr(2BrZ)-OR, followed by acylation with des-amino-tyrosine (Dat).
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For the synthesis of Peptide 69, the chemical structure of which is
g"hAp-T r', D-Arg2, Phe(pCl)6, His9, Tyr(Me)t0, Abu/5, Nie27, D-Arg28,
w :’i?%?ﬂé “RH(1-29)NH2, the followgjng protected amino acid<ArES1004/024183
coupled in the indicated order on thé-MBHA resin: Boc- Har(N02)-OH,
— _Boc-D-Ar S):! c-Nle- -lie c-Asp(OcHx)-OH,
Rl Aekehie ggiz’é‘%%é?@e@%ﬁ’ %’:‘ﬁ‘&%"f@“ﬁ%ﬁ% s@Ci‘lZ%-QH
Up=-Bige. RrbiE o ERE B Bk RN Bloc- & (B0 D BBE-L A OH i EH-RH('
30)NBoc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CI1Z)-OH,
the fE¥BGRINATGETRDIQHNB aeidsystde) e, Bt tisBrt)-@ir oB oe- AmHOHsin: Boc-

5 “a““g%i'ﬁ*'ir%%% (NOAEL BEREN b0 B e B R SdsAe A Boc AspiOctix-
OH. oAb R Kb B0 et B B b Al o A O

Boc-Ser(fatiife-of Raseaudbh RecTSr ML ARS AHKPCIFEcHRHS) Ty ey OH.  Boc-
Lys(2SNSHHERR 0 b 163-OH) By P {NHOKh Bd- R (10,2 B 2c- e foHoRdng hr(Bz!)-
oH, BrterleckaminoRciAs 3L BRURIEDIN Hie indicsind edesandhediBiibH, soc-

resin. Bac- 30 Har(NO2)-OH, Boc-D-Arg(Tos)-OH. Boc-Nle-OH,
10 e e e R R
" Boc-Leu-OH, Boc-Lys(2Cl1Z)-OH, Boc-His(Bom)-OH, Boc-Ala-OH,
BorsSes Baihé3ld pfBeptiie 670t ddeci@irsi@tiyrBoitwAbui©H, Boc-Leu-OH,

Boc-Yag; yS k) B Ogn AT ORTSS) SRy B agak _RH(1-
fHea $§‘§l%;ﬁ3§§%ﬁ” (32) Byl Bogn R B AR ARY MY OWBH-RH(1

309N , Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)- OH,

30) c-lie-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,

15 the figingy proBRIEf @RINCACKEIBR SUHPA L R ORARRRPIAE-BH ¢ resin: Boc-
Har(Myptbesis BéPpptisle850the drenlicuhStestile oBavkichGs![PHtcByPH, Boc-
Asp( GNP BEERSH)EHHBES.L EYIOMe BBs His-0ADBASL13i92%) A2 BoR A E28)-OH,
cocHESNCHC BRG-AINHZ WQL2 0021046053 BETLSBMOUIZIER Db var

the Tollowing protected amino acids are cou;gled In the indicated order on
OH, BReMSRRIFESH: B FRFaNY). CleBMBIAG (98 BIN BN Sesisn-Or
20 Boc-BoBip i, BesPAsp(Dabik)-BbtIBa2HGIBOW|2-BYc-1Beg-EE( OcHx)-OH, Boc-D-

Arg(TBOLCHE By BReA-YSH2GI4NA By RyetidistRomz@H, Boc-Ala-OH,
Boc-Ser(Bzl)-OH, Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH,

Boc-Val-OH, Boo-L S(ZCIZA-OH, Boc 5 His(Bom)-OH, Boc-Tyr(Me)-OH,
BoceHEPAHIsE A HERHIRS =€Bﬁ?’§8“&9ﬁ'ﬁﬁi§i*rj?dﬁ’,’%‘d§Phe(pCi)- OH,
[Hea Byt AR, ButeSs- Ok Bhedasp oY) Ok, Boa D ARKT 0d)-08 InGH-RH(1-
25 30)NBOC-Tyr(2BrZ)-OH, followed by acylation with PhAc-OH. For the
nthesis.of Pepti chemi ich,i ¥ Boe-D-
the fo%%ﬁpﬁr%t%eﬁ Ige %E%% A?'é%%y%?t %%%%@Lﬁ%‘%%%&g W@FQH%&%&%&JA’ Boc-D
Arg(TiaslrSbtn B ra D IR e BB hrate s Bmits il dpae-Asp(OcHX)-
OH, BotiPledin tBecibelicath Border-SHitRoMBHACHESHT, Bige-Arg(Tos)-OH, Boc-Ala-OH,
Boc-Ser(Bz)-OH: Boc-Leu=OH, Boc-GIn-OH, Boc-Abu-OH; Boc-Leu-OH, Boc-Val-OH, Boc-
30 Lys(2C12)-0H, Boc-Arg{Tos)-OH, Boc-Tyr(Me)-OH, Boc-Har{NO,)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-
OH, Boc-Phe(pCh-OH, Boce-lle-CH, Boc-Ala~OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-
Tyr(2BrZ)-OH, foliowed by acylation with-Hea-OH. '

_ - For the synthesis of Peptide 63, the chemical structure of which is
35 Phac-Tyr', D-Arg?, Phe(pCh)®, Har®, Tyr(Me)'®, Har'’, Abu®™, Nie®, D-Arg®, Har**JhGH-RH(1-
29)NH,, _
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lie-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2C1Z)-0H, Boc-Arg(Tos)<OH, Boc-Ala-OH, Boc-Ser(Bzl}-OH,
40 Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Bec-Val-OH, Boc-Lys{2CIZ)}-OH, Boc-



Har(NO2)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lie-OH,
WO (%Q/ 868 cHx)-OH, Boc-Gin-OH, Boc-Leu-OH, Boc-Leu-OH,
ClZ)-OH, Boc-Arg(Tos)- ?H Boc-Ala-OH, Boc-SeHBHy<2M4/024183
Boc Leu OH, Boc-Gin-OH, Boc-Ci %)H Boc-Leu-OH, Boo-Vat-OH,

Har{N%q% 26 Eg ) #ﬁiﬁ%%ﬁ%%&ggg%%@@ rlg,%j-ogl s e(eCh

SRR (b BB et B»%wo H282) O,
fOHOWB’oW WB‘FZ‘)*W‘?&%Wed by acylation with PhAc-OH. For the
synthesis of Peptide 91, the chemical structure of which is 20 [1-Nac-Tyr’,
5 Debyed @hg@r%&?@f)ﬁe;ﬁrb%fé:'t%%cﬁé’ﬁ%é)&qwtl{ﬁ%%a@ﬁ MR N'e;? DAG2,
f 5 e followingprotected amino acigls are couple
Ph'%I?:é;he!:"}rcfl:i }}Jéatg}gde & d%)l" on'the M@ A’ re BRL- I—f&?(glg\lid’zf"@LH Har“JhGH-RH(1-
NHBoc-D- -Arg(Tos)-OH, Boc-Nle-OH, Boc- IIe OH, Boc-Asp(OcHx)-OH,
the folBardGine@ld Bud ecid® bie BopleaunQi, IBhealerstet 21 @ MBHA resin: Boc-
Har(Ne%?ggng)A%HoﬁQﬂﬁA@GQMem %@J—Q%Z&-IO ﬁo%%_s'g@%ﬁ)ﬁ S%Z%
o G e b R
Boc-ley Céfy i, Bl (bEFCERY; B cBme-¢AHOBoBoAYER4/Z)-OH, Boc-Cit-
OH, B%Bmp)(eamgc@wrm-@wgcrmcw BBeTHIE(RBH ecd-bhipioyed Bhc-

'lle-OH aepinReROM! B3 PaplBbMacstic Bsith(Aiassf AN, 3055 Sl8aNase @é\% ed by
acy!at;&?&'if?ﬁ%‘?ﬁﬂa”d subsequent purification by semlpreparatlve HPL }N
15 Peptide 15, Peptide 18, Peptide 19, Peptide 21, Peptide 22, Peptide 23,
Peptide 24, Peptide 26, Peptide 27, Peptide 28, Peptide 32, Peptide 33,
For the%ﬂg@ssﬁ,mgmﬁ,s& FPreptickt BecRepifoddidy s Peptide 38, Peptide 39
[PhAc- bm,eréﬁpl?@mjgfema? ?ﬁ@ﬁ@b@ %ugeﬂtége N ﬁl%gﬂpggﬁ 'ﬁ@ﬂ'g Nk

e tide e
lt:‘e :f@p% ggoggteggmﬁ(goe 8 %ﬁ 51&% rl]r(tjs iogrg\a Adesin: Boc-
ar c’fle b%%i’ R ﬂﬁ%‘%%?%é’*c’if @a‘bh‘ge%é %"ﬁtﬁﬂe@O%&ﬁPb@Giﬁﬁsoé‘reQQ@@é‘dOH

20 Boc-Ley{ b SgpdeinfilBes089R05r0 Hhy Bucedyi ffa‘«SFmL(BoEmﬂFGﬂObw@r(le)-OH
' Boc-Lem@sseBoarBIc0p; kesbhb ele st G- Ay mass BREOHAME BN H82)-01. Boc-

Arg(Toﬁm@Cffo@ %FJ{O 6%99152 g@ﬁ;&%&%&dr/ a%&&ﬁ'%ﬁ%}%ﬁ%ﬁ@ﬂ%%@% 3('301
OH, BB A r_ erAlR-G  BRE-ASD(OCHX)-OH, - Boc-D-Arg{Tos)-OH, Boc-Tyr(28rZ)-0H,

f"“"wedR}aéFxIe@*Pw@uBtﬂy@ﬁhr -Asn8-AmP9-TYr(Me)t..Ar9"-LYs'2-VaiS3-Leud4-
25 Abu'6-GInt6-Leu 17 -Serle-Alal9-Arg20-Lys21
%gyﬁ%e%wy%@g@&mw Har2-NH2 (Pepiide
PhA P gt 6 A,gnp9 Jy et A ", NIe2T,
[Ph
Ac- 7%7 »: S Hars é’ H%Hﬁi%?(ir& th@(ﬁﬁcg-i-RHﬁ-
2stepW|se manner using manual solld phase peptlde syntheS|s equipment.

the foiiowvamtwmeﬁwmhwiﬁylmﬁmﬁ (%Bm&)amﬁm«:@%emmmﬁm @in: Boc-
30 Har(NOs)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH,

Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boe-Ser(Bz))-OH,

Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CI1Z)-OH, Boe-

Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Har(NO2)-OH, Boc-Asn-OH, Boe-Thr(Bz[)-OH, Boc-Phe(pCl)-

OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2Brz)-OH,
35 followed by acylation with PhAc-OH,

For the synthesis of Peptide 85, the chemical structure of which is
[PhAc-Tyr', D-Arg”, Phe(pClI®, Har®, Tyr(Me)™®, His'", Abu®, His®, Nie?, D-Arg®, Har®)hGH-
RH{1-20)NH,,



Prussia, PA) (720 mg, 0.50 mmol) is neutralized with 5% DIEA in DCM
and washed according to the protocol described in Table I. The solution
waf Bowaex(NO2)-OH (500 mg, 1.5 mmol) in DMF 10 DCM (1e)sasshakansiss
with the neutralized resin and DIC (Z35 pL, 1.5 mmol) in a manual solid
. phase peptide synthesis apparatus for 1 hour. After the completion of the
the iobuphacpretarsosminpredeaByadRtieitrpdaripdestetna teprbiedssn: Boc
Har(au0d) ey tredizatiog(Psetotn | Seeserbed BochiEkl, | Bvemexforthedth GaetipOH,
BocIGMeNe HiR- BRI ORI OB ANERIRRESTNEH) @REORLeSINESE.-Ser(Bz))-OH,
oo {240 GLIPG, NS AING.AGY. TRE YIS IMERRINUER G I o1, Boc-

. gf)'tl e chain Is built stepwise 15by coupling t owin Brote‘cte
5 His(BarTG R TN U R OHOG bR NECREAT R o BB ekl Bge-PheloC)-
OH, peptitie-SeuBoea|aBYt - (BokrgEPERHRINPHE 0 BaHB-BMT ®hEie-Bg; Tyr(2BrZ)-OH,
fouoﬁgpb@ggﬁ@tgﬁx.)n%@@q;eino& Boc-Leu-OH, Boc-Leu-OH, '
- Boc-Lys(2CI1Z)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc- Ser(Bzl)-OH,
Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Ley- %H%oc-VaI-OH,
oE TR P HREa R R e e
10 [PhAB I ARalI REROb)” B - A8n- O™ Bodvyhr Hez IGH:Ritf 1-29)NH,,
the BRERY MRG0 bnRoeclie-Ot cBprdia ttiHnBateAspE ohlX)eOlHRoedd. Boc-
Har(g{c:)%ggiﬁ)é%lﬁla%@ HEM@Pr@e%@h‘?&ﬁ&ﬁ%@@@;ﬂ%@ﬂ%@)@%ﬁ@%i@ B64051n-0H,
- oc)-OH_is ¢co cially avajlable fr | c
B FGHE b B OVl S S DR o, Bee A B o Ko om
Boc-beiePHharSeo it iwiBe it Ha 589 L e BSOS WAl e BICESIGHE WPH. Boc-
15 Arg( BRg-GHN P FoT)HEHZ )Rt - Alt-Otl EusitBc-Gin-ShathicBerdte@aitei, Boc-
Phe(BH.ERHEBIIRBIUrh2A3. 01 BERBEH ORI IEA-BAdchos)lohi; Bonmalerz)

After removal of the N;Boc protecting group from Tyr', the peptide is
OH, gi%/’%?gg} v%?ﬁl‘?%%nevﬁif/%c:ﬁe%cc%éid (PhAc-OH) (272 mg, 2 mmol) using DIC
(313iL, 2 mmol). The finished peptidyl resin, with all the side-chain
profectivgsgrtbess otk plitecte tha chertabelrBgtuw@thl BB i3x  with MeOH,

20 (1-NAEBriedarderdighy AU ThepeBlide feabu s theéh pubigtiertnGH-RH(1-
2'g)Nlad(O)-catalyzed removal of the Alloc protecting 30 group from the Amp9
rezéio!ue of the peptide chain, by using the procedure described in the

i TIYAS GERERPET A, BATRAIENR Si05863 K FothidRdNi3E frg Poc

Har(WopHai, restDwitiiTan-@dti BrrdtegeitiBecintdnt B30eBG e Hs Boc-Gin-OH,

Boc-V\RIgheBaio aulent e anetire duheisseaiRe MOH) BotubbeHsapitiser(EaR-OH,

25 Boc-[SELAP e RS ,V\é%% SIGAM AR AR EARASINasd R o, Boc-

~needle inserted throu e septum, 116 mg Pd(PPh3)4 (0.1 mma|, or 3
iR o B B AR G OLE S0 BB th B B A - he(o O
OH, vRsgiledDintoBasatlse®iiryBestamfecdX5ehl. doehEraingH. NBosc-Tyr(2BrZ)-OH,

followae thy bagspholine 137:Rtymobtoksioiisiacdenl, the catalyst is dissolved by
. .o bubbling a stream of Ar through the solution, and the tube is sealed with a
- rubber septum. This solution is transferred usin% an Ar flushed gas-tigh

30 syiiifig8'esVee AN EBRIETHRG TAE TERTRIL RHETFRRRYSRIRIHR RN L o
Peptignfl foermtideot#sReitiiato Centitnal JRemiiecdi trpidag( P erddesfn Reptide 26,
PeptianFiareptds 2 SrueiRtkd Orgiasns: faa melpaoe JapbsidcansPaptiiects VAthtide 37,
Pept@eg%{g/[%%ggg szhﬁéégeggd;nﬁg%getq(i rﬁéﬂ:ﬂ)ﬁ@ﬁﬂ %913909&/ 9&&%@%3 Peptide 54,
Peptide 55, Peplide 57, Peptide 58, Peptide 63, Peptide 65, Peptide 69, Peptide 84, Peptide 85,

35 peptide 90, and Peptide 91 are done as desciibed in the case of Peplide 62. The purified
compounds are judged to be substantially (>35%) pure by analytical HPLC. Their molecular
masses. are checked by electiospray mass spectrometry, and the expected amino acid
compositions are confirmed by amino acid analysis.
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sodium diethyidithiocarbamate (0.5% w/w) in DMF (to remove the
catalyst). After another wash with MeOH, the resin is dried again prior to

WOHPGlemwaye of the peptide. Cleavage of the peptide from th@&fiﬁ}éﬁﬁ%ﬂm
with a concomitant removal of the r&maining protecting groups is
. achieved by HF treatment, as described in Examples 1-111. Subsequent
EXANOEKIN up and HPLC purification, performed as described in Examples

PhAcli peles-hdst md nf puegBFptsie BRI ity Dyrgnaldieal i+ B Le.
Abms%meqy;aff @@%Aa@m?&k@gshm%ww 35 RPECHOMENY AndANG,

épec;[~ gﬂnno acid composition is conflrme y amino aci aIyS|s
ptlde 31, Peptlde 64, Peptlde 68, Peptlde 73, Peptide 74,

5 {iPhA@rﬁw PBrias PERERS A EPhREEHRS. NtINS NisteDrmarheleg MR 1678)NH,)
exteptfhbicte e qne@muﬂas nalaosmrmm OREr SR WEORS. o0k thesse peptide

synth&yg‘tgéﬁmnf) e@,lj ﬁ{HEe %Fhé?r[ﬁ%% é\l%r King of

he(p 9 Am 10 Ab
Pmss ﬁ;éﬁ ?I\?@ Eeef% 2% Wi pro ec Pn?no a%ﬁ’gswfﬁé'%doﬂiﬁgﬂl?ﬁ o
tne pr%@%aﬁ?af@ado%%%&H@%B*PM@&#P%{%}GRMO@mg 1.6 mmol) in DMF-
10 DCM Boy-B-#haEos)iOby BotrditedObtirBae OB OG- ASPER X @lrhanual sofid
phase Eﬁ@ﬁt@é”s@ﬁes’%%é&h‘ﬁ@ kbr BOgGsle e tr@%dﬂié&gf? @)ﬂg H:mlif)!mg reaction is

proveagog/ é{]géygﬂ%ggﬁhieﬁ? @%ﬂ 'F'dt;la?’ S %ﬁ%égrcqglaqog%fogac&s described in Table

b are pggerwg(mgﬁr@_regaﬁ f&?g??ﬁﬂ@qt"'@cﬂf%?nﬁ(%ma@me peptide-resin for
coupli@od-heg (@ 9D pladBio FhasyyrDikiBe coftin(Bd -0 Mhe [Bonti2® dPhim(RGLECHpwise
15 by coaBﬁ@-ﬂﬁe@ﬂoﬂﬁ@xM@e@d ﬁ%é&@é@@%&)@bﬁt&?@ﬂﬁf%@ﬂ&%&"& obtain the

dessrecP 8 é(é(%g @nég g 15) )‘3\{1%&%% %‘E}"aﬁ rh\fv EB\-F'E | EBI}-SF FéHcA%chHx) OH,

syn eSIS O eptid mica struc ure o
Boc-GIpy i BB e BOFIL bl PO YA B i BT aDEDH, Boe AL OH, Boc-
Ser(BzHEN2SHGH:RBH1E2OYBIN) 2 BtherinHOWirgppiete Cld,oBamiias @r|dEnane/s(2C1Z)-
OH, BeauRlrTds-the, mmm %bﬁﬂﬁn%@!ﬂh‘é)IQﬁ'nBB&ﬁs#éF(N@c?&ﬁszl -OH,
20 Boc—P@&%gﬁr g@Q@)E&ﬁH Ellxgoc [ WES& C% (25\'128("%5)-0?1 Boc-
)

Tyr(zBrgbQﬁigb?dgytﬁqdmggpgﬁm:@@@‘gqgé oCRBk- §é@r@pqar0ially availabie
from RBBAGINCGYEdBoeistdvasOliRk. Boortate© MAB Gt/ ple@tleB amihy HRE! ) Otinol
each) dROeodMIEd, WWzB@wmam&@g ) m@@%ﬁm%& &r&?ﬁ:@'éac_
oc-
o R WD S RS s g
25 (1.5 1240 Mﬁ%w@w HeNR %%%ﬁ@@%ﬁmém thr Ramdsissacy ated
with phemylatatie efid/bRdOIPNATR Ty, Datigd, uBing (PICI 87 Hpir9 2 Tysdile YH., finished
peptidy/rash, Wbz, (hHeRié-dRafr gt disy %%b&"é‘tﬁa EH{denda, TN B Rl aiNg 3,

ith Me@fﬁt%ﬁEFQQ s are coupled in the indicated order on the MBHA
v resm Boo1 WQ ?gf%éﬁ Boc-D- Ar%%l'os) -OH, Boc-Nle-OH, Boc-lie-OH,

B88-RYIE 6?5&7 G#Peeo%"@ﬁﬁeéﬁf’ Plcalizes mEIEL I, Aloc protecting

30 group fBoTAps(@DiZ)eei e BYGhargéps)-OidinB oy VdagOtht PoceBerBilyettidd in the
Novabiddnéresa bie B0 CBiL4bBapAdue D, BacH-sL- B eer@r@din, with an
est:mat&%!:%%%&’@t(a% &g%mo! is weighed info a test tube and the tube is sealed with a
rubber septum. The test tube is flushed with a stream of argon (Ar} gas delivered from a needle
inserted through the septum. 116 mg Pd(PPha)s (0.1 mmal, or 3 equiv. refative to the Alioc groups

358 present an the peptidyl resin) is weighed into another dry test tube, 4-5 ml. of CHCly=—ACOH--N-
methylmorpholine (37:2:1 vol.vol.vol) is added, the catalyst is dissolved by bubbling a stream of Ar
through the solution, and the tube is sealed with a rubber septum. This solution is transferrad using

an Ar flushed gas-tight syringe to the tube containing the fesin, and the resulting mixture is left to
stand for 2 hours with an occasional gentle agitation. Next, the resin is transferred o a sintered
40 glass funnel and washed consecutively with 0.5% DIEA in DMF (to neutralize the resin) and



40 Amp(Alloc)-OH, Boc-Tyr(Me)-OH, Boc-Har(NO2)-OH, Boc-Asn-OH,
Boc-Thr(Bzl)-OH, Boo WO 2005/016953 PCT/US2004/024183 64
wBlhe(p@iy®H, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHX)-OH;pCT/US2004/024183

Boc-D-Arg(Tos)-OH, Boc-Tyr(2Brz)$DH, followed by acylation with
P DAC- For the synthesjs of Peptide 68, the chemical structure of which
o LR A e e A R S s e
with e %H@Fﬁﬁ?—ffﬂ@ggmﬂ%’fﬁét foRARAEFoEEReRpRliAMO acids are
coufpteavigerid frienlidel fortdrednaiie RiBHAITeSimBaRartiaIiNRR M@ remaining
pro@m%ﬁ@éﬁ@%%rﬁ@(ﬁpﬂ &%Er@%@'g@sg?ﬁaoﬁﬁ’@%l QC!I:IH%)SQEBquent work-
u IB-Lor pettonied S ErARFIEY T < i
R S B I e e
oc-Gi%ygﬁ,%oef‘ﬂb%ﬁ?%c-ﬁ@ﬁ?@ﬁ BBy 5I-Seckss chy ysatesyaHmass
SPeRgE Y AT TssSxoore BB PR 7 POt BiscopéA bpe)rBirhcid analysis.
. ..Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc- Phe(pCl)-OH, Boc-Ife-OH,
BogAladO b BagihsREOsEROH, BQE:’&Q‘@&%I@E)&QE"%SI‘P&J %(:%%%%é%i’de 75

10 Hrdollowed, by acylation with, Ph/ c-%—l. For the synthesis of _

are %e _c%wi{r%%\égﬁ{g%ﬁacr?érgao FiReh 8T8 h%gfafw“?ﬁgﬁ\?ﬁf??‘ﬂ%ﬁﬁ@ﬁ@?”tﬁm other
SubsfiigBs Tyr(Me)10, His", Abu's, Nie27, D-Arg28, Har29jhGH-RH(1-
.. 29)NH2, the following protected amino acids are coupled in the indicated

Ofdﬁcﬁi\rl(?ﬁb@%m#& p@gﬁb E@zqﬁg@&g@%@&#r%&ﬁ%ﬁ% (JOS)OH’

Bac-Nie-OH, - s Bocy cHX , Bpc-Glp-

O Sl O SR R U B R o,

1o the TRligwing PEECEhAMER PRIYH AM-ForpasJa-1heUinditH a8 sudasinncig, MBHA resin: Boc-
Har(i3g-AHu BosDFaatos ABiH BBERIM/@HOBLBIRECHY HBEAZ) I BOR: Boc-Gin-OH,

Boc-HiS(BIOMBoRuRNE- By NG EHLIPOGAL _@l}%%%"én@%%%%"@'&'&er(Bzi)wOH,
le-OH,

oc-BRC =0t -CE’h ( ')-O|'~| B* ; -Ala-OH,
B %?EL%E%%%O@@Q&%} X , oc?%ﬁgg?zﬁ%ﬁlf%%«lféﬁ*b;ﬁ%
Arg(Los18Hon B0t BRAENGH 5 Bog TS5hiidsiSermgfiide Pac{fru(BrOital Boc-
20 Phe (Gt Gof-leh RofPRACH yBoEMIGRHRROMGHE.DXAIGTAHOH, Boc-Tyr(2BrZ)-

OH, fBysgdebkQehiison AN PRANERR7, D-Arg28, Har29jhGH-RH(1- 29)NH2, the
following protected amino acids are coupled in the indicated order on the

MBHA resin: Boc- Har(N02)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, -
Bo i RS AEReYERR)- OR Cisaical iresiire SbmBish iBeu-OH,
[PhAGDE L BT HPBGRC)Y $E@TIRMOHABGT Mel( Tosist HaBheshlRIQtH )N,
25 the fmsﬂfaaawmb@s:moﬁa@ﬁn@ %dﬁ%efﬁa%%@%éﬁ%%m Boc-
= - C-.11IS m)- ,. bOoCc-lyr(ivie)- )
g:;f‘:@%g%ﬁg@%%%%&%éﬁ‘%‘?ﬁ%c-ﬁ?ﬁ?ﬁﬁg’ﬁ'—' i
"CH Bl ORI - B BB SBEEALP( BerRIvT P 96t Bt P Bot-Ber(Bz))-OH,
Boc-Lpg ety BeBiSt)-QH Hottd e Othy BaylaticDHyiBoRUAGAHBR5Lys(2C1Z)-0H, Boc-
Arg(Tos)-OH, . Boc-Amp(Alloc)-OH,”> Boc-HAr(NO-OH, Boc-Asn-OH, Boc-Thr(Bzl)}-OH, Boc-
30 Phe(pCl)-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tes)-OH, Boc-Tyr(28rZ)-
OH, followed by acyiation with PhAc-QH.

For the synthesis of Peptide 64, the chemical structure of which is

[PhAc-Tyr', D-Arg”, Phe(pCh)°, Har’, Tyr(Me)'®, Amp'’, Abu'®, Nie?”, D-Arg®, HarInGH-RH(1-
35 20)NH,,

the following protected ammo acids are coupled in the indicated order on the MBHA resin: Boe-

Har(NOzf}-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-lie-OH, Bac-Asp(OcHx)-OH, Boo-GIn-0OH

Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc~Ser(Bzi)~OHl

Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc.'
40 Amp(Alloc)-OH, Boc-Tyr(Me)-OH, Boc-Har{NOo)-OH, Boc-Asn-OH, Boc-Thi(Bz))-OH, Boc.



For the synthesis of Peptide 75, the chemical structure of which is
(1-Nac-Tyr', D-Arg2, Phe(pCl)6, Cite, Amp9, Tyr(Me)t0, His", Abu75,

WONRGSP1E95Rrg28, Har29]hGH- RH(1-29)NH2, the following preGtest@mings3
acids are coupled in the indicated 8#der on the MBHA resin: Boo- 40

Phe(bmr@lﬁﬁ)a@H,ﬁ?%&ﬁ@&?@é@%ﬁ%@ﬁ%%cg@%}g TGO, Boo Tyr28r2)-

OH, @m%@l@gﬂﬁz—% Bog:Gin-OH, WO 20
PCT/US20 4/02“411 3 rg% EJQC-Leu-OH,.Boc-Leu-OH, Boc-Lys(2CIZ)-OH,
Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(BZI)-OH, Boc-Leu-OH,

; BJdiR- Sy BisciRsntion-5Bibe dremiHstBagry alvilds Boc-Lys(2CIZ)-OH,
Pracie’, Eis(Gomb @6l BosTuiMe ko HaerA madlian): O, BGCi-OH
e (RO S iSRG eygng%%g%% 35%@125&@;2. .

H ar(N%%gdﬁFp%%ggﬁg-?H,_Boc- -Adrg 05)-OH, ARG pitsr @@H, ¥ emmind Boc-

by acylation with 1 B HthE RS aC Hei e iR OB Poteoton, Boc-GIn-OH,
Boc-LetsQtia Go e @i PosihyifftiZubiscopmeAtoTusiicaion by ReOHPERRABING on
Boc-LHMAQIT dideetider 3GBoReplidn-3lsReplid 64 Rapide 65 Pﬁgg ?‘éi Bﬁ’deﬁm:

10 Arg(TRepliIde Fidb ide 75 ¢ e.as fescribed in the caga o
P;ge((pét{o cq&?%%?ﬁ%%b %@"3@”@5 %?&? b%of()ﬂ@ﬂl‘ﬁ)ﬁanﬁaﬂg‘@@é%@'bur@c-
b ana%/ﬁca?ﬁ LEOCTHRIY iRt PREEs Y afecReaBtb O | erricoRpzz)-

OH, foliqwad Ry aatiasinent Bimie1RE. expected amino acid compositions are

confirmed by amino acid analysis. EXAMPLE V 15
ProAend YynReASQ2 rASRAR _ 0)6:Thr7-Asn6-Har-Tyr(Me)t6-Arg"
15 Epmc;rlyystg_-/}(y"'-g u(léffﬁ)gﬁ%ltﬁggﬁgéu _-gg’r‘it%'%ﬁ&w“"‘“ '
SO 19-Ar92§-&Lys%-'Fl"_eh2 TR U HIMTh 2455 p 284 e 28eR| DADZA NGBS HEFREH(1-
) N H Et (Peptide 46) {[PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Tyr(Me)",
the follovtinpspfieser] BriegR st G iR 6L kT e ﬁ)@‘mﬁﬁ(}\z r'%;@ Boe.

Har(NOgpOHL @eel DRsagBispvise RRNNSOYSIRIMa '§8”§L§’Q se pepi
g hasj ipment., Bri rritield resin (Bachen. %Hé%ﬁﬁ?rﬁggﬁ,‘“m*-
B 00 ARG 0 SarNROHBoCRAEayOF

3049
20 B"“”Le“‘é%'ne%"%s?i’i‘ﬁ?& ViRA-AHE i BRcal sei0ib rBot-28aTHN B anHETFask Ofbe.

W

Has(sonqs-%nﬁ@r;%mé@wﬁdir@mammwc%m@g@o ggc_@,l;p[gmg“ 314
Phe(pCinQH; alist & 51 485012043, raelak is added, in arder to load the
OH, foldIkaL ANIRAAGIC QRte, g esin. Tﬁﬁﬁ@é%ﬁ?ﬂ%ﬁ?ﬁé S T8
for 4 hours at 80 C, and then the resin is 25 filtered and washed as
follows: 3x DMF, 3x DMF-water (1:1) (to remove the KF), 3x DMF, 3x

25 B e sapidiesis MEeMdT e, tesimembtingriaieaiwRdeis24 hours to reach a
[PhAC-Ty it weightTheiteight afihe tryresinyith the ficsi amino acid
R o e R

29)NH,, l0aded [Boc-Har(Tos)-Merrifield resin] exceeds 3.5 ¢, In
better than 70%. 1.5 g of Boc-Har(Tos)-Merrifield resin

the follo ljr?ld !%ftéoaegin 1S bet i iyl
e ‘{a@ﬁgﬁ‘?ox__ﬁ ﬁ% %’H BIPRIB R ARINGY it DE indiaptecafrder3D tepMBBctiosiwithc.
ArNO 501 9 RrAva et et in ksl anlanBitines oD Hol ABRS My 1BR: PRRLIAS. .oy
30 Boc.-Leu_-CﬁrﬁlBQs-Leu-OH, Bac-Lys(2C12)-OH, Boc-Arg(Tos)-OH, Boc—Ala-’OH.'BocSer(le)—OH '
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Vail-OH, Boc-Lys(2CIZ)-OH, Boc-
His(Bom)-OH, Boe_:—Tyr(Me}-OH, Boc-Amp(Alloc)-OH, Boc-Cit-OH, Boc-Thr(Bzh)-OH, Boc-
Phe(pCi)-OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-0OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ}-
OH, followed by acylation with PhAc-OH.
35
for the synthesis of Peptide 75, the chemical structure of which is
[1-Nac-Tyr', D-Arg?, Phe(pClP, Cit®, Amp®, Tyr(Me)™®, His", Abu™ Nie? D-Arg®, Har®hGH-
RH(1-29)NH,, |
the following protected amino acids are coupled in the indicated order on the MBHA resin- Boc-
40 Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-ile-OH, Boc-Asp(OcHx)-OH, Boc-Gin-QH



built stepwise by coupling the following protected amino acids in the

indicated order on the resin to obtain the desired peptide sequence:
WRoBAAgET 0s)-OH, Boc-Nle-OH, Boc-lle-OH, Boc- Asp(OcHx)aDt2004/024183

Boc-Gin-OH, Boc-Leu-OH, Boc-Leu®H, Boc-Lys(2ClZ)-OH,
.. Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH,
B°Ea'g%‘€5iﬁ'-8ﬁﬁ“‘§&:@):‘bE%FKSQBJ?-E@U»-@ %6&%93’5 BirAle-OH, Boc-Ser(Bz)-OH,
BopbritYd(2Baz RoRH, BersARY(PUs)EOH SBEHTBEMEHOH, Boc-Lys(2C1Z)-OH, Boc-
HimL-I@F(T osmm@@aaﬂ.snaama?gmpﬁazl)éamﬁwmﬁa Mon,  Boc-
rPhBgerlierOHaBRcoN s Bas-AsR 39! AT QS); .

o e b bsay oo

-Tyr(2BrZ)-OH. In this synthesis, Boc-Har(T0s)-
50%@%@9@4&?( (3%%‘5% ,ngn%%aﬁg{éh%‘ﬂ?%“ﬁ%‘[%&@ﬁﬁﬁ) idino group is known to
be attacked by bases such as ethylamine used in this synthesis, and _
parti¢rieteotiopositmmagef iran tbe ysisosid eonsbquéh &ﬁmdéwﬁhb@%)aﬁ?ﬁ%paraﬁve
HPEO direpraieciataming asd , C With, DIC, (235
sl S0 sinp o S el S BT s a7
104 ex%:%%tions Sf Boc AR S5H and BBC-GIn-OfSWHEIPd EPEBaRIGE Arktpras to be
subSIRASN e BB Uy, ARbEGRINTRIG offliel NoBiseuiomesivRg (roupteokad by
elechpepme megstisieis auytigtesidvitie phesdacetinoosid (RhPss@) (2420 Gmied by
amifdBat) assipgsD1C (313 pL, 2 mmol), washed with DCM and McOH, and
dried. 5 In order to cleave the protected peptide from the resin by
ethylamine (EtNH2) mediated aminolysis and to obtain it with an
ide modification (-NHEt) at the C-terminus, a portion of 250 mg

15 PhAgriypephie’ resihal akidetismonh Todndrb etcdriask Poagt-ofdveamytwall.

Abuiflass'the sk tsuplaaRgin, & Unk/es JFRIBRPOAGPRlEs QR NRIdB 8. 20
uwgqﬁ/e%ggg% o foe he g liquid it é?ﬁi“fge“ O R Bacr e
|

hipped in metallic cylindey) is transferred intg the fIaBsk in_an amount 10
1Pracghi, f’%&%é’d&%‘&ﬁ&ﬂéﬁ&&%ﬁ o Dot peterd INGHREH 29)NHE
roohfi¢eFiifibeaitiie (oadtided ipressepeisievedops insice nanaiskaleshier eptide
20 SyﬂﬂWSagmiger&mEki&ﬂ@rd@?ﬁﬁ\}a@_'@é’!iﬁo(éﬁﬁlﬁé@@%ﬁ& @ ﬁ%%%iQ,'%&%ﬁ‘}E?rgfglath "
sub g t olin .opened, and the liquid
B R I T RSN 91K i on o
clegvSa padtide RO Fepmek chfeRBRIMGR ProtefifgeroUpS AR oHeBMF and
314 maEPiHiEHBdetme, hegblidresiliedddat subectedont Yaetisimmine acid onto
the Zﬁerﬁ@ﬁﬁm@aWHmEmﬂ&@m mm%rm%lﬁ)ﬁ@ggég%& t;ggesin is
25 fiterEN i€ | 1,0ro ( tide is pla. n the
s s B B oo,
periormed by TRaT e WiRFIR oL Beuss ¢ f6PY ReaPSIant wRichkcRrrkveight of
the QY 05iMiIR-Hie JbFaarpaesith dredaftdBevtpaiaphefital hisitndekas 3.5 g,
indicating dimat dfeyiehbemoanidgns etuahiRegasidue is washed with dry diethyl

. eth@g@@,{d @&Wﬁﬁ%@@e%ﬁeﬂ}%sﬂ%éyﬁgﬁag ﬁﬁ%l?%eg%%ﬁo Ea d%n?i.‘!*;%r?nd after

» . :
S0 A b o
built HABHISPYSIStRiedhe FriquanstipretRsigt Hfived IogidsamiisriapnttiverdsPCandsin to
obtainhéhelutisgdvacptiteare@eanain@ddy-Arg(Tos)-OH, Boc-Nie-OH, Boc-fle-OH, Boce-
Asp{OcHX)-OH, Boc-Gin-OH, Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CiZ)-OH, Boc-Arg{Toes)-OH,
Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-
35 OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Har(Tos)-OH, Boc-Asn-OH, Boe-
Thr(Bzi}-OH, Boc-Phe(pCl)-OH, Boc-le-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc—D-Afg(Tos)-
OH, Boc-Tyr(2BrZ}-OH. In this synthesis, B_ocuHar(Tos%OH is used instead of Boc-Har(NO,)-OH,
since the nitro protected guanidino group is known to be attacked by bases such as ethylamine
used in this synthesis, and partial decomposition of Har to Lys could occur with Boc-Har{NO,)-OH,

40 The protected amino acids (1.5 mmol each) are coupled with DIC (235 pL, 1.5 mmol) with the




analytical HPLC as described in Examples I-ill. Fractions with purity higher
than 95% are pooled 25 and tyophihzed to give 5 to 10 mg of pure
WOPR5tRI€948. Molecular mass is checked by electrospray masscT/us2004/024183

spectrometry, and the expected anfho acid composition is confirmed by
. I id an is. .Peptide 45, Peptide 47, Peptide 48, Peptide 49,
een @%ﬁ%&“’%& ,’%%%Fa%“%&"g’é%]ﬁé’ SHICHABRILPYS Wi tiele mefopesstiER0S ers.
After IBEGYRRT B, iR P eistadra TP elptide fibd i aptides 30t bhenylacetic

acid (rdistide) 125, Retiderd)ldsiRantde (510, Pepige d2ReARAHRRRNINE LR .0y
dried, synthesized in the same manner as Peptide 46, except that these '
' s nain other substitutions. For the synthesis of Peptide 45,
S RS R PR G i 5o, b W) mesies
aminolSiF RAG) PP AR KR P VR idro B oiBasofO R TRE D) Rtk 85 pertion of
250 Moy wiRGdsr st dduiinasitsmre coHpiatk im%@dﬂﬁéﬁ@}%@%@so{ﬂé%% is
placedMeifigl Gbéﬂﬁliihﬁ@!ccdd?ffé-rﬁéﬁ‘Qﬁbeaé)wgﬂ:éﬁgﬂééﬁ)_%g’ hB% . a;i%_%ﬂfd EtNH
o0 = e A O o e e o s
10 sufﬁcieBtotg_L%u_OH’ Boc¢-L éC - . I§6CP- fbﬁ%@)-éiﬁﬁ Bﬁ@-ﬁ%ﬂéﬁh,ln an amount
BoR-SEREM RRITCER D Bask Batomwio i aBowt AbuedHerBacates Sidion:
messurg&@p\ggqp(@mi)m@mysmzymwman@rmmmweae%EW@M%QE&ction to
take pliddecAter(hes)ikihBasshsh iin Ik RNERE Y VO tows
cov, BOUSRICHEA PSR L Ot oo T O BECH e e
opti deBs?iﬁ'Aa‘?‘EHgO?HX)'OH’ Boc-D- rg?’fiosrj-dl-ﬂ1 68;%"??3@6‘%, ﬂﬂl_ﬁ%é%%.e
p fide 22y amo % e HPLESNg FEsUPR ARSI ST tiptitecedyreéhdhehenlitt adsidue is
15 subjectadgeteruuaT avRitEHE GrireeTany, BsMgPERREAATHS hirkifhy ARk Bedle2,
Dharg e 4iEiiM Hd JNH B dbadelawing iQrﬁé‘é‘&ggﬁ@'ﬂg RIS ot

apparat@é%ﬁ@H?'@Qé%g%%}gﬁeicﬁt tc])rder on the Merrifield resin:

d
Har(Tos)-OH, Boc-D-A %8339(9&'" BORRTLBER Biotepimestwith 5 mL HF at 0

°C for 2 gg%&Agb%gpﬁ?_r@q_e@én@iﬁ:gﬁpl‘éécﬁtﬂmnﬂﬁme%w@tbh of the HF under

@ sireanpRicOilipETGITY IO K BD tha g ETins)Otds Raowiar® deBAeRiar (Ra R acatate.

20 The cte?e@m%%&&w@ h%c%%%t%gqﬁ%ﬂ%%g&?%_%?géhz ek, the resin

c _OH, S)-OH, Boc-Tyr(2BrZ)-OH,

:Zt:?::;Bg'c-Arg(Tkos)-O HMB\%%%&]?H%%(Q E()‘é%%“ﬂ%‘r( zl1)1?)¥-?g §55{u§ﬁ@(5@ifzmpmﬁy
Boc-lie-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,

BEResiteiy PyiEtbictoveepbybeyhRlahandtind et ERn e B SYRRRSS by

analyticabfPeptitledéserifie ahemicalsiglyabyhiah gﬁ:@vﬁf’ﬁé ‘%r' )i/ %boled

25 and tyophilRPfel t ' D-Arg28, HarolhGH-RHU1-2 HEC fia Poole

. and lyophli bﬁ:ﬁ@@qmﬂ §_f M% ﬁ 'ndg%%. Ha]ealnﬁrtﬁ'éﬁﬁﬁiea?é Srﬂé?'ﬁ?frﬁﬁéfay

masssp{%}gwiq pa%ogi cted amino acids are coupled |
SPMerntierd FeSine BRESARTES) AR cHeR iR CrodmeebyBvingec@ Bhalysis.
Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH,
FBpiide ets. Ot piiecalzy HATHZ) 48 Hp B8 8 (FRsNR B0 BOG:AIE- O et
: : Rt , repti 7,
Peptids o80eBRILLA)Rha A Lo A5G Ol EOCEAQ‘%%pHép'ESé: }1;3%&?'}%
30 114 Peptgd%(:‘q@lqu B%c-l_xsézmz}- H Bod 50 Arg(T 6818 L% 3, Peptide
P T ZBIDY-OF:, 1580IR b S50 1R ciRRete BdemeBigsRed, in the
same mafise abRepiea e proBRIdhRO tBEE Butdaiea®HpRon-Asa(Qekhron,
Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)--
For the synthesis of Peptide 45, the chemical structure of which is
(Hea-Tyr", D-Arg”, Phe(pCil®, Har, TyrMe)'®, Abu'®, Nie?’, D-Arg?. Har*ThGH-RH(1-20)NHEY
33 the following protected amino acids are coupled in the indicated order on the Merrifield resin: Boc-
Har(Tos)-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-fie-OH, Boc-Asp(OcHx)-OH, Boc-Gln-OH
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH
Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CiZ)-OH, Bos-
Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Har(Tos)-OH, Boc-Asn-OH, Boe-Thr(Bzl)-OH, Boc-Phe(pC)-



OH, followed by acylation with PhAc-OH. For the synthesis of Peptide 49,

wihe,ghemisal structure of which is 25 [PhAc-Tyr', D-Arg2, Phe(p{., “
Tyr(Me)10, Aib'6, Nle2', D-Arg28, Hgf9lhGH-RH(1- 29)NHEteP(E /?!gﬁgav\%%uss

. protected amino acids are coupled in the indicated order on the Merrifield
OH, resin:'B6Y. HBr(TAIs OO H BBobsDat(Tod)- BrE-BécsNis )M, BBertiesGRZ)-CH

folloBeE LSRRI YPHEaBB0-Gin-OH, Boc-Leu-OH, Boc-Leu-OH,
Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Soc-Ala-OH, Boc-Ser(Bzi)-OH,

Boc-Leu-OH, Baoc-GIn-OH, Boc I§ LeufOH Boc-Vai-OH,
oL TR BRI PR B S O,
5 [Heagoe-HR(To et A A SRS NS 8- ﬁr&(bﬁe%@%%@ﬁ%@f- OH,
. the {RRele-bbcBacHAle-@ids BerAsiOckbe)rdkhiBberdar AngtiEAS)(Dild BatrTBoc-

' harYHRR) @Jé_a- gdaw @9}{'@?&0@#\”%?@0@5@@of@é&(@cﬁYﬁmS%QfGinOH,

P
Boc- (-H.P qg %}d §88§ {?L% %%I: i H h@?{}% OQ '%O%?Ser(le -OH,
Heﬁﬂﬁﬁm@%mﬁﬁ% & %t@fe@é@a%@ae.%w )-OH, Boc-
10 Arg('ém}ﬁ%d irBtiseTimdBrdieHorcincemgiiesiertifididerésirOBocBiar(if8g)-Oi, Boc-

Phe %@&@%@kﬁ%’iw*ﬂo@ﬁaﬁ W&HAE&@:;%%-@H BROATE(RRHS): Qide-Tyr(28r2)-
OH, é %’Q’Yra‘”g’ ?? Lﬂng%ﬂ Boc-Leu-OH, Boc-Lys(2C1Z)-OH,

H Boc-Ser(Bzl)-OH, 40 Boc-Leu-OH,
Soc-Gin-OH, Soc Abu-OH, Boc-Leu-OH, Boc-Vai-OH, Boc-Orn(2CIZ)-OH,
:  BoEaMie2005¢6it6DBSRE FIE2 Cemidaust®BiuEBoAMY{h0s)-OH,
15 [PhABIOr T Y-AME) 1 pBP cAHArALo'S) 1, BoegRsnaSihd@BrRH{NIBRIMHEOH,
the fgﬂgﬁn@]g@& Ld@hﬁn@?&&ﬁ%r@b& o8h ﬂe%@cﬁ&fﬁj@pggﬁ@)ﬂf%eld resin: Boc-

ation

y.ac
Her{ FRKGH $05 DA 8T EL WP P U Qe P SR Bgp-Gin-OF
Bo&m@ﬁsqm@m Iﬁ%igz 2ﬁﬁé@¢|)®mg@'wyﬁmaa@mw~s,aqreﬁerrgazf J-OH,
Boc-LaAGH, 8 Bbtar28 OH AR @HAGIHER H (loc 3@)NHE t BtievEniamy i rgpprotgetin)-OH, Bac-
20 Arg wfmﬁc'ﬁ&@fﬁ 59@'@11 'nét-‘seArﬂgt*ﬁ?stﬁéwrdss&&m@#}ﬂeréﬁmﬁ@%mou Boc-

e A B T 08 BV sy

OH, BWE@QVGFY!%%“E9§(‘2@r@ﬁOH Boc- Arg(Tos) -OH, Boc-Ala-OH,
Boc-Ser(Bzl)-OH, Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH,

Boﬁo}/ﬁalegﬁth'éggow% lf; @%r@ﬁ:&ﬁ@%%& $niBOg T yr(Me)-OH,

25 (PRAB YT B, BRI B R R o DB AL et
the fofigp(ipg MS’@HW@WW@@%FW&H‘GH Wwiite ineisatse e@&m*ﬂﬁé@fﬁﬁég@& Boc-
Har(TReplitk 8¢ havgir)ical, stashieeOof, vabishei® {C B3R BT -l Boc-Gin-OH,

Boc-RiAt92. SRR RS e, <riiey DH(BRd Ardiss) AP Bo MR 6HD AL G B2))-0H,
Boc-Leu-OH, Boc-Gin-OH, Boc-Aib-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ}-OH, Boc-

30 Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Haa(Tas)«OH. Boc-Asn-OH, Boc-Thr(Bzi)-OH, Boc-Phe{pCh)-
OH, Boc-ile-OM, Boc-Ala-OH; Boc-Asp{OcHx)-OH, Boc-D-Arg{Tos}-OH, Boc-Tyr(2BrZ)-0H,
followed by acylation with PhAc-OH.

For the synthesis of Peptide 50, the chemical structure of which'is
35 [PhAc-Tyr', D-Arg®, Phe(pCly®, Harg, Tyr(Me)'®, O™, Abu®™, Nie¥, D-Arg®, Har JhGH-RH(1-
29INHEL, _
the following protected amino acids are coupled in the indicated order on the Merrifield resin: Boc-
Har(Tos)-OH, Boc-D-Arg{Tos)-OH, Boc-Nie-OH, Boc-lle-OH, Boc-Asp(OcHx)}-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-0OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzi)-OH,
40 Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Orn{2ClZ)-OH, Boc-



Har29jhG H-R H (1-29) N H Et, the following protected-amino acids are

it the indicated order on the Merrifield resin: Boo-
WOE&%%GSS)I%H Boc-D-Arg(Tos)-OHBoc-Nie-OH, Boc-lle-OH, - 1 VS2004/024183
- B00-Asp(OcHx)-OH, Boc-GIn-OH, Boc-Leu-OH, Boc-Leu- OH
Arg(ERge: @vs(%@t@ﬂ BHERHETGSHOM, BocHtaaDHERITN SRR - B4d-Phe(pCl)-
OH, Bow-tlletPOH F8asiistn OBy Eragtdbix b Beslsur Q%S?gpfvélcagﬂrr(zsrz) OH,

follovR@b Y- 48 (2644 Wi brReer His(Bom)-OH, Boc-Tyr(EY)-O
Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)- OH,

5 . Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,
BoE"TWf@?%’fﬁwf PogiiNgRRvig SiPaisARiBRIVIRI@HG(@H2)5000H. For
[Hea-ffus syrthiedisPoe@eiticeos Tineefignabal’stuture. afgithigh s Har JAGH-RH( 1
30NIHEH3(CH2)5CO -Tyr', D-Arg2, Phe(pCI)8 Ala8, His9, Tyr(Et)tO, His",

rg28 Har29 1-29)NHE 30 the following
:e f;pmzé pE) g?[nglﬁc?”aﬁ’c?g% Iz(aljrsea'E?oef?p i il Sg%dd?ggfﬁarqﬁ’o@? OR Yrsfimkt frring Boc-
ar( Pé°'§§ AR 5eeHAN IPSEPE’)#%Q&MA?@\‘%)wfs&imﬁmeo@dte@meHx
0 OH, H3613RsBEPI)<0IIHB BosGn-Qlt BBOLYSREITNOHBBELAYARIE,.OH, Boc-Ala-OH,
BOC"%QBQW&C%b%@DCMF@%OBBﬁ%bﬁ Qide BAESRE \E Zl)cﬁl%l-i Boc-

LyS(ztﬁﬁﬁ@‘?UB% 85— C H| %Q%fﬁ?CL% Qgp‘?cqgsmora Boc-Thr{Bzl)-

C

OH, BE '@@ 6 PF ‘fe?o% y\E el oy é?b*o %?ﬁ(ﬁﬁ(?&ﬁﬁ -8 BRELAEINTe5 OH, Boc-

TVr(ZBB@cQI‘é @WWB%EMR!@W VB dzesPHOCHX)-OH, Boc-D-Arg(Tos)-OH,
15 Boc-Tyr(2Brz)-OH, followed by acylation with CH3(CH2)8000H. For the

syrinRsisy Al ol Wh chis
o S ST
39 § /X0 8hes ar%hdﬂFRﬁM BN st wibu Eoogﬂﬁeg%gm
Har® Fﬁ*:ﬁ*?ﬂ@z%ﬁ)ﬁr@mss 69 the following protected amino acids are coupled
the follpwihg praticsiedroirdercas &@M@réﬂlﬂ%@m%rmrﬂ%}ﬂ#ﬁem resin: Boc-

20 Har(ToBPeD- 659(5 % &S?Cééléew ’%}f%ﬁlﬁ %Z%S%OCH 3H Boc-GIn-OH,

u-

B“"Leg%* gl o) Eﬁ%&YR%CBLP'éo%*’%éY@EﬁJ , B95cAEeOHOBpC-Ser(Bz1)-OH,

ocC- A os -
BOC"Ler&f*G 0O FINERSE- ABEADHOBOBeLeORHB GodEiOH, BocyEEEI DO boc.
H:s(Boer@Sb%gimﬁa@H BeeHR(EEH)-OH!, BRcAHisiBasB): 0 Ff"éo@b‘he(pcn
c- c+ie-
OH, E8ef Qhrk-BA BH@KQ 1%!;)0%‘?_'5 Q.F\ y??f%f E&)l-P"?oTPHWEbZWH

25 foll
° me%) gbt%%&% H@%ﬁ%ﬁ%@@OH For the synthesis of Peptide 100, the

chemlcal structure of which is 10 [Hca-Tyr', D-Arg2, Phe(pCl)6, Ala8,
HEShad ()20 of Peptiddodsihdl indmhida 0 dEe FAIRRING H-RH(1- 29)NHET,

CH,(cHibedella ct © S cay 1gindicated order on
f—iar”(]{l: oy {r? i W%ﬁ% gf)%(?(qégr(‘?géd; O%I[?B cYﬂ.E-lArg 0s)- g B q\éﬂerMg
g tc -ASp(OcHx)-OH, Boc-Gin-OH, -~

30 the fmliowmg protected amino acids are coupled in'the indicated order on the Merrifi eld resin; Boc-
Har(Tos)}-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH., Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin- OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CiZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala- OH, Boc-Ser(Bzl)-OH,
Boc-Leu-OH, Boc-GIn-OH, Boc-Abu-OH, Boc-Leu-OH, Boe-Val-OH, Boe-Lys(2CIZ)-0H, Boc-
His(Bom)-OH, Boc-Tyr(Et}-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boe-Thr(Bzl)}-OH, Boc-Phe(pCl)-

35 OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2Br2)-OH,
followed by acylation with GHa(CH,)sCOOH,

For the synthesis of Peptide 99, the chemical structure of which is
[CH3(CH,)1cCO -Tyr', D-Arg’, Phe(pCh®, Ala® His®, TyrEY', His", Abu® Nie?, D-Arg®
40 Har’*|hGH-RH(1-28)NHE,



Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2C1Z)-OH, Boc-Arg(Tos)-OH,
wRPSHAlgr§ks Boc-Ser(Bzl)-OH, 15 Boc-Leu-OH, Boo-Gin-OHp, 1/1169004/024183
Boc-Abu-OH, Boc-Leu-OH, Boc-Valg@H, Boo-Lys(2Cl1Z)-OH, Boc-
- His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-His(Bom)-OH, Soc-Ala-OH,
- GO BPRRd amise-piis e RRIRE B idicateoRaee - B-Vierrifield resin: Boc-

HapdeshaP( CReitr- AT Bl HD -Rag eSO hcBI6 Ty B RGN HHx fallowesk layn-o,
BoaQyation BﬂHaLbl;:@fO%@Qﬁ%:ﬁ}@ﬁygﬁleﬁﬁé(ﬁéé?@ﬂ'%é%au&? &Eg@ég%kn OH,

oSt A 3 6 6, Al
ST L ST T o
' e1(?0 ing’ ro?ed’tré%t ef?ﬁrn%oﬁéfﬁésﬁ?@g Dbty ﬁ%ﬁ"rh""ﬂ%@ ifarcAteGDreEt: GoatRbe(pCi)-
OFvI 7 iPoBOlE-Prhr (BOSPOPEHREOHD - ArgDasiyDdd)-Bac-Mbe-O28rz)-0H,

foll Bt bhe-©O¥ktBo et ST Boc-Gin-OH, 25 Boc-Leu-OH,
Boc-Leu OH Boc-Lys(2C12)-OH, Boc Arg(Tos)-OH, Boc-Ala-OH,

Soc- é)sﬁs f% IE‘,“? PH i}Bo -Gin-OH, Boc-Abu-OH; Boc-Leu-OH,
Boc- \9a 6c-Lys@Ci2) Bk mﬁﬂ!, 8 r‘i‘ﬁfl""’%‘b’Sl'yr(Et) OH,

HC%J&’H%rﬁam?f@mcﬁoélwaﬂ@HT»B(&@“’rHﬁ(ézm@ﬁ Rlo¥- (g HBHhGH-RH(1-
29)BEtlie-OH, Boo-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,
2 BOSHT éé)s by aedatian. i

ﬂ.]arhl ke %mg;i@éx%t%?%aa A MRS GBI &9 goc.
%%: ST e e e OB AfeOHs e SRR, RistBo Gin-OH.
Amse FoorPRAREON, BIANGE SO HG N 1SS EHEL).OH,
15 accth@f@ﬂhmpgu@mmt@bamn@amasarascxoapladcuw;ih@m%ai%ﬁ(%iﬂ 8, Boc-
His(ienorifinlel rasia. cﬁ@%&%ﬁiﬁ%@%@ B BFA@(QQ%){_?AS‘BOH B Big(ret-

OH, B%Sc’\'l'ee %C-Al Hé%;%gf@é? 5%% (CE)SB;'%)BD%GE)&%& Big-Tyr(2BrZ)- O,

'Boc-Leur-
fol °§‘8?:p§§F(’%32'ﬁW "§6 2Heu-OH, Boc-Gin-OH, Boc-Abu-OH, Boo-Leu-OH,

Boo-Val-OH, Boo-Orn(2C1Z)-OH, Boc- His(Bom)-OH, Boc-Tyr(Et)-OH,

20 Bowﬂ@@@maa@m&@m@é@ﬁﬂnm%mé @1&):195'0%%5’ $(p(:|) OH,
fglto

I| a-O @c OH, Bog-

{CH’géﬁ @%%rg:ﬂo i 'ff’g&’v b§ ¢ Ki)g T\Xﬁﬁ"gHﬁ&Hﬁéboom"%/voD-Ngzs,
Haﬁﬂb@ﬁ% 559 US2004/024183 70 For the synthesis of Peptide 110, |
the fﬂﬂewmmmmtmemwmwwa%@%@)&&é}&brw Ehd)ﬂérr@“%ld resin; Boc-
Har(PREMIE ) BodiRArdiisS-Oh/ M 6Dide S gééﬁ‘ﬂe’coﬁb 5 fo owm rotectocaGin-OH

sl b L
Boc-pgy E-ARARITT Be5-Ek; Hb B VBIPHB dRolidsGIRISIZ)-OH, Boc-
H*s@mﬁ ﬁﬁp@emm@w%@o@nemg -G CEoeWNOEIHBBECLRIEINOH, Boc-Phe(pCi)-
OH, Bae-RAuAC| By s, Goc- B%@%@Wsﬁocaééaﬁ"gﬁﬁgéﬁf{/@@ ﬁlj_&BrZ)-OH

fo||gw%9%3l_§é§ﬂg}l;hm Cﬁ Abu-OH, Boc-Leu
30 Boc-Orm(2CI2)-OH {%c %ﬁom) OH, Boc-Tyr(Et)-OH,
"+ Boc-His(Bom)-OH, Boc- Ala OH, Boo-Thr(Bzi)-OH, Boc-Phe(pCi) 10 OH,

. 'B@Tl@mt&?&spﬂﬁﬁ@fﬁ?BGﬁ:—tAspﬁé)nidN)sﬁHu&Qﬂ«Dﬁ&f@(Tos)-OH,
[CH3(BHO:TYr (2T ZD-AHGF, Phe(pCl)®, Ala®, His®, Tyr(EH'™, His'", Om'? Abu®, His®™, o', Nie¥’,
D-Arg?, Har®|hGH-RH(1-29)NHEL,
the following protected amino acids are coupled in the indicated order on the Merrifield resin: Boc-

35 Har(Tos)-OH, Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-ile-OH, Boc-Asp(OcHx)-0OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Om{2C12)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc- Ser(le}-OH,
Boc-Leu-OH, Boc-Gin-OH, Boc—Abu OH, Boc-Leu-OH, Boc-Val-OH, Boc-Om(2C1Z)-OH, Boe
- His(Bom)-OH, Boc-Tyr(Ef)-OH, Boc-His{Bom)-OH, Boc-Ala-OH, Bog- -Thr(Bzl)-OH, Boc-Phe(pCl)-
OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BiZ)- ~OH,

40 followed by acylation with CHy(CH,)sCOOH. :



followed by acylation with HOOC(CH2)12COOH. For the synthesis of

Rept) 3, the chemical structure of which is [CH3(CH2)6CO -Tyr',
WO 29&1)912%91 .
D-Arg2. f’%]e(pCI)& Ala8, Amp9, Tyy(ED)10, His", Orn12, AbJfs High/024183

Om21, 15 Nle27, D-Arg28, Har29)hGH-RH(1-29)NHEt, the following

protected amino acids are coupled in the indicated order on the Merrifield

resio; Bocytarl asr Qe Bos-RARIT R, Bog e OH, Boc-lle-OH,
OH D§oc- eu-OH

(HOGRREFHLRRIBCHD ok FORRE R P A ety clePoH,
»Boc-Om(2C12)-0 ,Igo‘c-ilﬁéD m!?O(I}ESBOEC&@-Oﬁ‘FBo@ Ser(zi)-Oig’”, om?,
Nie 'é%gfg%%%@é@dfﬁ:@wr'ﬁ%%?bu-m, Boc-Leu-OH, Boc-V(E-gH,

5 the fofigyin@ AIPICIR) Dip BodLOeHis(RBean) S-inBieas By oD e BRAABR O oc.
Har{m}a@ﬁomﬂey@zgéa&ﬂu@.%ggmgg%fg%a&%%a Boc-Gin-OH,
o Lsogfgy?gé%%%%ﬁq%ﬁgwg(?)ﬁ&y T TN,
?C‘L%‘/‘nE? esTOGFBEPHd BT AL i e heRfiea-Siti e \et-AHiCBAs-25:1(2CIZ)-OH, Boc-
His(BIOHBHE RYOGTEH, BonHigBRNEOpCB-Ala OHiSSb ARSIt QFFs o0,

10 OH, B@uﬂéﬂf‘lisaibc@fm,Nﬁ%ﬁs@@@i‘ﬂ?@Hﬁ%ggﬂmﬁﬂ(ﬁg%ﬁg)@éﬂﬁ,ég? )
idated order oY tRe Ot

qlipvyi 1 | ' re coupled in the’in
followy &%%%ng%eﬂgﬁ%é%% Boc-D-Arg(Tos)-OH, Boc-Nle-OH,

Merrifield resin: Boc
Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH,

BbR- the pttesvel rPHCI 19- DK HBocH (B am) Dihidaos- | OH,
[CH((BkCSerBL) DM 3PRAsSHEUARH ABRE-GiRERH, Bo-ARUOR, s His®. O

15 Nie?”, BaggeLRPrhERR1Y LGk B0c-Om(2C1Z)-OH, Boc- His(B6m)-OH,
CH Bog-H ) Soc-Ala-OH, Boc-Thr(Bzl)-OH,

-Dip-OH, is(Bom)-OH, Sc 1-O
te ol RGeS S5t A8 GHP 0GP tRRe PR Vet ri 5oc
Har(To%gtb_gqg@ﬁggm;%cspymﬂ)-@et;nelmweabdaysa@&a&mwitébc-@n-ou
Boc-LeGAB(EH2)BCOR HodBimaiap syntassis @iRsriideld e Cﬁﬁ%ecﬁﬁz; -OH
e DRSO SIONGH2C0, U STl T T
i is', Orn/2, Abulb, His20, Orn21; ; UF
20 isteofy B e o o e e ROfg BFo B T o B aepCIOF,
Boc-lleCtipRes tiarfeHinBreadea(Brtit-H. theavRemritiEios Fesin: EBO Ty HBIR 2%):-Mlowed

by acylBion-BAGHTOEMOEOBOC-'=;e-OH, Boo-lle-OH, Boc-Asp(OcHx)-OH,
Doc-Gin-OH, 40 Boc-Leu-OH, Boc-Leu-OH, Boc-Orn(2Ci<;-OH.
%lcﬁj’-é@ -OH, Bo¢-Ala-OH, Boc-Ser(Bzl)-OH, WO 2005/016953
25 roH. CPCT/US@&%éQﬁ%?ﬁ%f A T DR BB RO BE-AbU-OH,
! sl %Eggﬁé&bﬁ-@fac-ﬁiﬁ(@m 8i5C-BipA (RRIZ)HB1, Bok: MistBary:OH?' Ne?’ p.
Arg™, HBGdbBHeRIND29)@HELBoc-His(Bom)-OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH,
the folloBing-pRAeéR@ Brkid,Bas 418 Qb as A BOSASBIQEHN: i
Har(Tospgg-DB@ggjmg@%ﬂ '%0%?/{6 %ﬁ) OH. fbl_lc%&%@gé%?;%éﬁ' ’v‘%?ﬁes‘“- Boc-
Bos.t o, CHI(CH2)6C P o PR S Rth 7S Y10t e 18R( QR Rt RBegt- Gin-OH,
oc- eué?#db -lﬁt\ﬁﬁcﬁqg—orn(:zCiZ)—OH, Boc—H-is(Bom)@H,"Boc—AiaéoH, Boc-Ser(Bz))-OH,
30 Boe-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Om{2C1Z)-0OH, Boc-
His(Bom)-OH, Boc-Dip-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc—Thr(le)-OH,'Boc-Phé(pCI)-OH'
Boc-le-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, BocéTyr(ZBrZ)-OH, followed

by acylation with CH3(CH,)s;COOH.

35 - For the synthesis of Peptide 115, the chemical structure of which'is
[CHA(CH,)sCO -Tyr", D-Arg®, Phe(pCl)°, Ala®, His®, Phe(pNO,)™, His'', Om™, Abu'® His®, Om?
NI, D-Arg®, Har’lhGH-RH(1-29)NHEL, |
the following protected amino acids are coupled in the indicated order on the Merrifield resin: Boc-
Har(Tos)-OH, Boc-D-Arg(Tos)-OH, Boc-#4e-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-0OH,
40 Boc-Leu-OH, Boc-Leu-OH, Boc-Om{2C1Z -0+, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,



[CH3(CH2)6CO -Tyr', D-Arg2, Phe(pCl)6, Ala8, Amp9, Dip70, His, omt2,
Abul5, His20, Om21, Nle27, D-Arg28, Har2S]hGH-RH(1-29)NHEt, the
“f@l?&\ﬂﬂﬁ&%tected amino acids are coupled in the indicated GYIBUSROMHA24183
Merrifield resin: Boc- 10 Har(Tos)- -Ol, Boc-D- -Arg(Tos)-OH, Boc-Nie-OH,

Boﬁm-%{oﬁ&%%a‘ﬁpé@&'ﬂ'&ﬂ) S 8RSl Br?"é 438;9 6§ P onecizioH, oo
(2G17),0H, Boc \RYe) %)

o S e e g R AL Uy %%Mt&%ﬁoﬁf’ﬁr&e@a@m Bos-

Ph%%l\% Bre;1BSHORAERH Zl)thPCB‘éQLQQ@(BBm)B@kD BigCFBpABIHBoc-Tyr(2Br2)-

OHBolipwen pyQty|BaowilecBC IBRCcatm(BzI)-OH, Boc-Phe(pCl)-OH, Boc-
5 ale-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,

BoceTv(2Br OH f 0 15 ac Ia ion with CH3(CH2)5000H. For
the S w‘iue&?bﬁgﬁ ptv%i%‘%l%gec% leca? %Fu‘gﬁj?gwﬁ%%llﬁch is
8%@92%@@ -B1g PBQ(QF@)Z e @nlaHinmBe PAsINET 70m?", Nie?,
DAmstﬂaégﬂwmsa)H@o Orn21, NleZ', D-Arg2B,
the HW@@H@%@W@@ME%@QJ@%&MW@%I%%G@Q %H\i@n@&i@?@:é‘ﬁésm Boc-

I at Qr t rr| ield resin: Har
10 Har QP@%% $ Eﬁ? Eoc—!&jﬁ%J glp—el ngjwéﬁe Moc CASS Ijl’Qj H BOC'GI" OH,
Bochgiedin %#8%8@ BaG-BYP2BRe: Q@@W*ﬁ%@ﬂﬁz@qzﬂeﬂf% Boc-Ser(Bz)-OH,
Bocied-Pirs (Boor(piOPH, BBosAbLOH, BociSai(Bz B aIRDE- 1B1d-O(2C17)-OH, Boc-

His({B&eyOM-GYd 0ROoHBUcAp BIRG b eUARI-BaG Mg @Jd GOBEIBREEN-E Boc-
|
Rl S SRR b
acyjﬂ'f?ﬂ‘ﬁ Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, followed by
acylation with CH3(CH2)6000H. For the synthesis of Peptide 120, the
chemimi s;tmrcdswemfeyﬁﬂeh 18, [N Méalfcdrehudafd ol WhickPArg2, F’hE(loCl)6
ol 'Bl,Qr '%h %ﬁﬁ@ Uk il 18R 016 | BANIG2 1 [ MTBa0 o ot

Nig? 8 e following protecte amino adi s afe
¢ou 'i%d in md 'on the Merrifield resin: Boc- Har(Tos)-OH,

0 the fﬂ@&"@ﬂ(@%@ﬁ@@ %%@Hiagﬁbﬂ?k"@'ﬁﬁfﬁb@f@spwwg resin: Boc-
Har(mxmnmuoggabs@eHam¢eu - Q- E’@O@FB@@.%MQW)-OH Boc-Gin-OH,

Boc-BRECHISABOMLBH, BROMBH OPOBwS )npfﬁ-i ES’CQA'Iae ? »OH

R e Ao e

His(Hopy- @Hr(B%)P@?(P%b%eféﬁ@\mﬂHB@éc ANE-OH, BucTANEBUHPH, Boc-Phe(pCl)-
25 OH, Biye-Aspid cHog-QHOBoBR-Asg(Gas)OH, Boe-Byi@Bsd)cPH, delowesthy-on

follovReiR URDINEN P& HZEGOO0H. 40 WO 2005/016953
PCT/US2004/024153 72 For the synthesis of Peptide 121, the chemical

‘structure of which is [HOOC(CH2)12CO -Tyr', D-Arg2, Phe(pCl)6, Afa8,
- ATE I RERRSS) A sRige. BPnibe shsrrica! siiyctpre ewival ile2', D-Arg28,
{H@Q@@th~M(1D%y§lme (pCr®, -A°%; Amp®, Dip'®, His™, Oom' Abu™, His?® Om?'
- 30 Nig?, D-Arg”, Har’JnGH-RH(1-20)NHEt, .
the foliowing protected amino acids are coupied in the indicated order on the Merrifield resin: Boc-
Har(Tos)-OH, Boc-D-Arg{Tos)-OH, Boc-Nie-OH, Boc-lle-OH, Boe-Asp(OcHx)-OH, Boc-GIn-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Om{2Ci2)-OH, Boc-His{Bom)-OH, Boc-Ala-OH, Boc-Ser(Bzi)-OH,
Boc-Leu-OH, Boc—Gin-OH. Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Omn{2CIZ)-OH, Boe-

35 His(Bom)-OH, Boc-Dip-OH, Boc-Amp-OH, Boc-Ala-OH, Boc-Thr(Bzi)-OH, Boc-Phe(pCH-OH, Boc-
lie-OH, Boc-Ala-OH, Boc-Asp(OcHx)-0H, Boc-D-Arg{Tos)-OH, Boc-Tyr(zBrZ) OH, followed by
acylation with HOOC({CH,);sCOOH.

40



the following protected amino acids are coupled in the indicated order on
t errifield resin: Boo- 5 Har(Tos)-OH, Boc-D-Arg(Tos)-OH,
woé@%‘é"-ﬁﬂ Boc-lle-OH, Boc-Asp(QCHX)-OH, Boc-Gin-OH PERESZe/ @3
. Boc-Leu-OH, Boc-Orn(2ClZ)-OH, Boc-His(Bom)-OH, Boc-Ala-OH,
For ttBogr8es(BalPelitie Bot-he e orntain: kg Abu-OH, Boc-Leu-OH,
[HOOBEOMYaE@HTBP0erQ) 1Z):QH, Bec; His(Bom)-OH,,Boc;Phe(pN02)-OH,
o G ot i e 01 e A OBl B i
N Boc-lle- ﬁ Boc-Ala- iﬁt‘@@gm\@ﬁ(OcHx)-OH, Boc-D-Arg(Tos)-OH,
the folosing presested - AudRRBYRetPlsy BoyiatiditatstoO GE(GHRRGORR: Boc.
5 Har(TethQlnfoe- Phagiatel ol agagsiErom thecrastn-of gg,@ggg%ﬁxﬁgﬁti% nggn_ ol

Boc-LREDHL @48 R e id eptide b6, Peptide 97, Peptid
coo BRI epioe 08, Pepiot 05 O TIg b i b
His(B 11§OPe5\$de . Peptide 118, @dtfd'e%f%e‘fﬁﬁ'&@*lﬁﬂ%@@@émdéoo

BT Hs BREITRE NG A Rroiveeriats Boretiasié. FRonimeBnnsiiHOBBEPHEEC))-
O, Beprlssibwdidbyiatitr depraspotiondppin Fsond Auhsesusn!t nssiieatisn Yy,

10 followestimigrppaiative htitdsicarg deppas described in the case of Peptide 46.
The purified compounds are judged to be substantially (>95%) pure by

apalytical HPLC. Their molecular masses are checked by electrospray
" m“aséas’ﬁ'@%tr‘a?ﬂ'ai?g}, ClAuEEe e deecsitih & eridecen Pestiiené7ameptide 48,
e, et e o
epti TR i- 1ar. =Har- e)10-Arg"-

15 Peptidé—yﬁ,g\%ﬁr%ﬁé%% %%%}S‘Q%@%% %ﬁgﬁ?eg%gwfgg@&& o
their debSY 2-L§u 23-GIn 4-As p%aqe eﬂ_%qﬁqgf‘?[’btﬁfﬁi’ﬂ??%ﬁﬁd #hJollowed by
S B D504 FYR BBl BB PRIGICHBs 4 PaM N POCAblatSione as
describgg dptheaseg? Bepiderns. ApmB @ GLorRid(Ad38)) IR A RBESIRShtialy (>95%)

pure byGoRGLCIEHNE TEPYHSBIIIA HELLS] ld,phase peptide
and the UPHGRIS A %@%&Tgeﬁ%agfggffng%}{%%%%g %‘%%ttpﬁg’%ﬁgyi _f:,”a%s spectrometry,
20 Boc-agmatine-N-sultonyT: phenoxyacetyr RIEYINQ BOE-2GHESPA-MBHA)
resin with a substitution of 0.3 mmol/g, which was obtained commercially
g-""‘;"ﬂi’#;ﬁﬁﬁiCalifornia Peptide Research, Inc. (Napa, CA). The synthesis of this
Hea-Ty 30 ragivisps AgaRTesapbtin S RalP Mok 044,189 ARdjn e v . 1
Gin'L IR lprayse, ar.qqaﬁm Sl Ji'éo%éﬁgg%ﬁﬁ L
Qlsen RB. Bajusz S, Schally g&/,-nt.J.?—“Pep R P otRifRadaBoren 1217,
o5 1555,%ereby incorporated by reference. Briefly, Boc-Agm-SPA-MBHA
(HeaTrediAE FhelpOI5 e alr b E-sudlenel DENFarEhoRRRINGH-RH(1-30))
Geprytentisin anchigitedi 7R 0B RC Alan AR SRIRP IR IAS ) A oo pon
synthesi® CEJi in erde ve the B rotecting group an preBar tRgetide
Tt B RIS e e
P B y(:o_nt¥|ﬁule %ﬁ%ﬁ@ﬂéﬁ%ﬂ“@gﬁhr%%ﬁﬂhsﬁé}%ﬁ@étby cbaSlimgntig, fetiowings
obtained fromuneddelnfine &sitioritiatiferititi ReeehaidasoTNbRreRN TRORRAIRLLE e
30 resin naaesmdmpﬂ@miﬁensep@@:r@f?Gr.mfﬁ@@&)a%@%&&fﬁé%ﬁ%%&%%ﬁngIM
, BOCc*Lel-OHy

ernzo & 'lﬁ 'Aﬁ OH; H. Boc-GIn- 1 .
S e ol %%T?@%ﬂ?gébg?ﬁgqgogﬂé&,Pé’gé'-‘hré-m'de Protein

.Boc-Leu-OH, Boc-Lys(:
ie;;? ;Q-q?gq%‘% ‘ é)%?)%bfll?,r@§ dgg:g[pﬁiﬁdstyczgt?fﬁwﬂ ,%@AMWBB&MBHA rasin
9 13O Boee/aradien, BREVsI2 0t @ HeBorAta(Fas frhlization protocols
describedBocFalye(Mep GirfoSeer MasOR)rSMdve the Boc protecting group and prepare the
35 peptide-resin for coupling of the next amino acid. The synthesis is continued and the peptide chain
is built stepwise by coupling the following protected amino acids in the indicated order on the resin

to obtain the desired peptide sequence; Boc-Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH
Boc-lie-OH, Boc-Asp(OcHx)-OH, Boc-GIn-OH, Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(ZC}Z)-OH'
Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bz1)-OH, Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boo:
40 Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Har(NG,)-0H,



WO 2005/016953 PCT/US2004/024183 73 Boc-Asn-OH,
OZCOGThr OH Boc-Phe(pCD)-OH, Boc-lle-OH, Boo-Ala-OH
Hx) -OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)- _OHPH{gS2004/024183
) protected amino acids (1.5 mmol each) are coupled with DIG (235 IL, 1.5
Bocmmd()Wiﬂbéfﬁ@@ya@ﬁOBMtﬁgﬁé\ﬁm@dc&fé@D‘B@Nt&b‘hWﬁ%b\%&)cHx -OH,
BOLCBWMOW'@FW@&E %ﬁ%&}%ﬂﬁ%t ?étte%@d Aﬁﬂorgmg\(?ls%th eac: Xane coupled
W,trpb(g: ﬁnbg@Houp from T%r 5 the g é)tlde |$E:B&Z1ate Wltah Y/ droGinnamic o
el (2 BERg’ ?rm% GRHR UL e Gk Griergh are
CO”E@%VéI’tH@'béﬁtﬁt@ﬁft‘dtﬁfﬂhésfe@nﬁﬁﬁdﬂw%@dt’ﬁ Na‘%?frﬂmﬁeeﬁfmmfm Tye',
5 the thetideiscpeptideitesydrizistiareid aeith(9c5-0H) (Becregpt ande mladpdragenyt., 2
mmbloride (HF) at 0 C for 2 hours. After evaporation of the HF under a
stre itr nd in /ac e reS|due is washed 10 with dr, eth
cindh B SR £ L e A HER, B ma g e
cefhRsgigy ‘SEB SEReP Al SepritalitrHRoh# RS mé.hvssvsﬁﬂa%ﬂ@tﬂmm@ ailQtt6rfor 2
houggitiheaeyprmetibyop tikzéfionded106k240 ohgitafoeruate preatuct ibe tysigallis washed
10 witnaljairet: diher BRPEGR &&Hféﬁ@ﬁieWeﬁ@éBiQrﬁBra@ﬁ%tt!&éd Bé&a@t@l dIREcRAAIRGSD %

aac:etf Ea%f:{t) Eﬁ@é@pﬁé@é@'?&g {t)tx lgg(f"%laﬂ frtlesr g‘ta’tﬁ%”bw?gt @ﬁ cP Jyophrhzataon

Fractions with ur|t o are poole
*°°1y6?oﬁtt£é8‘t89dtt?8%*t8 '?i@“?ﬁ'a 8‘?%\9?@ Peptlde 59. Molecular mass is
chebieeeblde lecwiisgray semipseapretivoiiitbifandrtiethitios fectiotssmei ngaaticd by
analPREEIeRI0ss SesoffiMme Ry RENMIRCEABAYEES. pRRPHEACS IndReBiferd Zooled
15 and %Grﬂ%ﬁ'% RA 846 &Y %'8%7&9 I*@p%% %@%% fila8S IE %!éﬁ%d %}{ blectrospray

except th at ese peptides also contain other su tltut|ons
MaSE TRETE LTS ﬁ@BH&e@ﬁecfﬁ%aéﬁ’é?rﬁE&Cé‘ﬂtﬁ’Eﬁﬂ%”d? GoRiEmsd %WEQ'FR/?C"* analysis.
D-Arg2, Phe(pCl)6, Har9, Tyr(Me)10, Abu", Nle2', D-Arg28, :
AgP2athGH-RENL2S), the feliawdray pf@@@ﬁ&&%mzmm@rmmlﬁﬁ#@pﬁde
59, dR& AR AAREANINE BAGHIMSRARIBHE resin:
Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(OcHx)-OH,
Boc-GIn-OH, Boc-Leu- 25 OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH,
Bo@tt@ﬁ@%ﬁz@ﬁ PWNeﬁemeBbmwyemf Rujeblieu OH,
[HoaBye: GHAGSHRBOCIR el H y o6y L b CHNBBCEV Rk DA ROpbHSRBIENOH,
the f&Bﬁn Q(J@%%sn?gﬁalgmggp@glrn%%cxM%&Mepﬂ t%?o@ﬁaﬂ%A-MBHA
esr B UUBALOR, B LDOT O Bocle
"5 B REASD{E R BI—P"@ Ar PSB! %%é%&?fﬁ*ét?j*o@t%@flb%d%'tw-
25 OH, §@ﬁb%@%l%ﬁb&(@¢)%@@¢iﬁ%§mh@ﬁsﬁtﬁ%ﬁdfe Br-SedRhePhicBbc-Leu-
OH, SoGiroief BdaiabiDR Ide-Tar0R-A6g2/Rbe(HEh6ydiar ) -DH (M)A (Tos)-OH,

Boc-ﬁi?é:ﬁéi gme%z?gaﬁwgoﬁg r@l@ﬂtﬁj‘é&&ﬁ% Br%ﬁ%f?”géé\@ IMRFICER Boc-le-
gt AT et

a"y‘a@?ﬂ:"ﬂ b‘Ft L'Ei‘t!)c-Asp(OcHx) OH, Boc-Gin-OH, Boc-Leu-
30 .

20

For the synthesis of Peptide 52, the chemical structure ef which is -
[PhAc-Tyr', D-Arg?, Phe(pCh®, Har®, Tyr(Me)'®, Abu'®, Nie”, D-Arg®, Agm®|hGH-RH(1-29),
thefollowing protected amino acids are coupled in the indicated order on the Boc-Agm-SPA-MBHA
resin. Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-Hle-OH, Boc-Asp(OcHx)-OH, Boc-Gin-OH, Boc-Leu-
35 OH; Boc-Leu-OH, Boo-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzi)}-OH. Boc-Leu-
OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CiZ)-OH, Boc-Arg(Tos)-OH.
Boc-Tyr(Me)-OH, Boc-Har(NO;)-OH, Boc-Asn-OH, Boc-Thr(Bz))-OH, Boc-Phe(pCi)-OH, Boc-le-
OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-OH, foliowed by
acylation with PhAc-OH,
40



35 OH, Boc-Leu-OH, Boo-Lys(2CIZ)-OH, Boc-Arg(Tos)-OH, Boc-Ala-OH,

W@ﬁg%@g@}l)-OH, Boc-Leu OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH,
Boc-Val-OH, Boc-Lys(2C1Z)-OH, Bog-Arg(Tos)-OH, Boc-TyRvigi&3pi4/024153
Boc-Har(NO2)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCQ-OH,
BocEifé e sy rBusisdarertBam; e peati B eciRArg (Tos)-OH,

[PhBETYT yO2y 7 PRaAcipl awe dhyacy ation yyitk %%ﬁ%pﬁéfﬂ%vggﬁa@%aﬁ(q-ao)

o 20 CT/US2004/024183 " For thé synthesis o
s R e e
FILTIO Rb SR Y30l 553 Ao ONGENGORGH B A<t oo
5 Gin- oWiffg' SHoRSbtetbatenO citiaceines our)les inshieangicaRshorder A e o
S > - _ -D-Arg(Tos)- B0
er(BOROKyReERAYR %ﬁﬁ%@ﬁcﬂ@%ﬂ?@&@ﬁ?@ goﬁ_f 185 Se-Lysaciz)-

OH, Bes-AMercihloRog; 18- 30G-ASR(OCHX)-OH, B in ,
Phe (E&?&Bﬁu%’)ﬂﬂ ﬁBg%%Z?@EF%%?E%%@??Bﬁ B HrGH oRyacTirBz1)-OH, Boc-
oc-Ala-OH, %pg-' 58?(@%95Fﬁ%&é%@%ﬁ%@e@m@ﬁoﬂw%@ﬂm@_
OH. iolwed BYSRy!atierwith oM, Brbe-Lys(2C1Z)- OH, Boc-Arg(Tos)-OH,
Boc-Tyr(Me)-OH, Boc-Har(N02)OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-
Phetpéidiabt BRolissiH: Boc-Ala-OH. Boc-Asp(QcHXx)-OH,
pepﬁgé)gppg@i% )-0 g%%gf% gz"ér%-g)sﬁ?—i%'éli’é’\’}‘?ep "B St sembresAttive HPLC of
PhAC-OH. 10 HF Cleavai® SR profettishsahedshise qaenop defitatien. The
PUrias SERRBETaraREdarT & dfe FrsptidetBlly Restidertns apdaRapiide BRAIE The
moleyisnenasseeeoridriadbe easrairReptse Hbhepusifieg.compqunds are
15 compjistigaside: benshRsiaptAlNS 52 pLAYLe by analytical HPLC. THelr o amino acid
molecular masses are checked by electrospray mass spectrometry, and
EEXAMIBE expected amino acid 15 compositions are confirmed by amino acid
S. I%XAMPLE VI
et b S
(=1 TR oy ~&Y, -Anq'- /§ V D 124 25, 26 27 s .
20 NH, Leu14-Apg{;§ag 's-Leu??-@e?“ ﬁ?ﬁ%ﬁ%};%%@s"ﬁ&éaﬁZm%u'§’3‘-"(§|2rrHar2 A
{ICH 4- ZE'; J.eZE?—%leZl-D @rgZ"-g—IarZQ- 20 NH2 Peptide 70
a{@@ﬁé&- 5)5C0y Fhesoki2Am e (HEe) Amipg:, Tyefle) A s NieRR 1.
29NHB)_Arg78, Har24jhGH-RH(1- 29)NH2} All synthetic steps prior to coupling
oAlhsyithigitnaiagd Beihyit tiderresin are .performed as .
perforrfieB5ERESLIREXA 9*‘!’?'% I,\/:‘g\%%rg g&%ﬁ%ﬁ#@ ﬁ? orréob%tgcqi"ﬁgoﬁ?mﬁﬁﬁﬂrﬁre
25 peptigal & the, 25 peptide 6.8 m‘mo?f [§TMRALLE D Vefiag REckretine cxupitcatityr”, the
P s EOBHIRFLLTS IS Hiheransin gl (CBEBILCATHTETEI).2S Pmmol)
u:lﬂg RiEBHAggbAtTie Eaism%?agmasie ,fwm%%éggd iS85 {ﬁ/l 2l e s
chain prtettiot REsgpe SaB-atilkalia ' , ith. DC X with MeOH, ™~
vacuurr@nd dried ur?ger high vaéﬁum. %%t\?’s%%luﬁe%ﬁ@vﬁw’ pr?ap ‘F&)ﬁ'@gﬁjﬁ@d under high
B cted to Pd(0)-catalyzed removal of the Alloc - ' -

. 'e
Sé@sequenﬂy, the peptidy! resin is subjected to Pd(0)-catalyzed removal of the Alloc

30 protecting group from the Amp*® residue of the peptide chain, as described in Example V. The
peptide resin is then washed with MeOH and dried, prior to HF cleavage of the peptide. |

Cleavage of the peptide from the MBHA resin with a concomitant removal of the remaining

protecting groups is achieved by HF treatment, as described in Examples J-ill. Subsequent work-

up and HPLC puriﬁ;ation are performed as described in Examples l~ii!.':\ﬁer HF treatment of 300

35 mg dry peptidyt resin, 192 mg crude lyophilized peptide is obtained, the HPLC purification of Which

yields 17.1 mg pure Peptide 70 (=95% purity by analytical HPLC). Molecular mass is checked hy

electrospray mass spectrometry, and the expected amino acid composition is confirmed by amino

acid analysis.

T TR



30 protecting group from the Amp9 residue of the peptide chain, as
described in Example IV. The peptide resin is then washed with MeOH
WERSBHEE? Brior to HF cleavage of the, peptide. Cleavage of thBCI&ptiga+/024183
~ from the MBHA resin with a concomitant removal of the remaining
proteefingegroupspseaciievepkiy b1 tpatveni asdescriieddRy peptive 112 are

syrfRRN6s Rl SSHPSEAUENt.WeL fféépﬁngxwk%a?%'f%ag%% gfe ) O&Ema% other

P f'%tC{escrlbed in Examples 1-11 After HF treatment
BEptidyT resin, 192 mg crude.tyophilized peptide is obtained, the HPLC

purification of which yields 17.1 mg pure Peptide 70 (>95% purity by
5  anaKdicht BRIE)isMalesidarsnassischeckediby lesospray mass

C remetty, anld nQ %@Q itigr.is nﬁkr by
i{ F;E;ﬁ%) g% %@aﬁg&?@mﬁlﬂ%s I?CT %4%%41 gp‘tl e
eptl eptide 87, Peptide 103, Peptide 111, and Peptlde 112
the fplovdge iRlSHee) AT HeesismaariaHples Asimepditatao ouecapt teabBiseasin: Boc-

HarpiptiGes dsoonidinsplier BaabssDHOBSCBEOH NBosY OIS RbRE Pg&sIN-OH,
10 BocYL@uIbﬂ cheMisak HiURIU G mpiel] 'SB['JQ 5&?—)\95: % sd. Xfa—QHAé%g ’Ser@gj -OH,

o HCNE,C m r Nle -Arg28,

Bogt Le EI ggbﬁ-\ll ?35 %?S’\é%fowﬁ pro ec SEAGHSY cﬁ?§ éYé(%gab@& Boc-
”'Sfﬁf’i’w ’Hd.c%?&J WHMak S thBIRARHA §er’BocB%é?€f%2) ®pg-Thr(B2)-OH,  Boc-
Phe®68-DHARgCHissP A HoBa &M - SidABROddxS0H, Broe- WQ@&"MH@C-Tyr(ZBrZ)-

OH, Bfewadbiddy| sHEnBRA-t AL EAL dBRsaLeu-OH, Boc-Lys(2CIZ)-OH,
Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH,

Boc Gln OH, Boc-Abu-OH, Boo-Leu-OH, Boc-Vai-OH, Boc-Lys(2CI12)- OH

Bo& OHNE BIRPL5IST Rentcri8Nie SoRmisshrnas iR AWHINOM, Boc-Cit-OH,
[CHEB I BE)-O B;ARgic- Miee@L)) @H , Bor’: || HQEY Bosidtla-Qd'®. Nie?, D-Arg?,
HaFB}QS}-AGm(Ogy)M)rOH Boc-D-Arg(Tos)-OH, Boc- Tyr(ZBrZ) OH, followed by

re ARURIDI I SR RIA0001 8@@ S S A R

hemical structure Of ICh IS
@QB] w,klr.ggg:-Asp(OcHx)-OH Boc-Gin-OH,

20 Ha‘(ﬁﬂ’é KhnFec-Riedes ﬁlh‘s Boglie®
Boc-Har DYJHEDRHIR K OH 2 BIRHAB (RSl VFiog ATt Tes)cHa Ming\meids Bte Ser(Bzi)-OH,
Boc-Caupled Badimriashicated asderpnahe MBHIA resinvResr 28:H EH@:% -G Boc-

His( &%&A&ETWQEQ_HEE%Q@D I%EPGEPF O(L:Lf' &9 CB%T?{%S é)l? Bbe-Phe(pCl)-

O LS e e e L e R —
25 follovisd bYHRYEN B CAsEHMCBOY-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH,
Boc- His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-Amp(Alloc)-OH, Boc-Cit-OH,

B%qué(ﬁ’g%&léo STRYUPGIY cwam,ép&uau%% @'a “OH,
BO 0C-DsAr QTogz OH, Boquxl fQH
[CHE % v Ty
Wi 6
Har®® hGH l%/H(*I-ZQ_)NHz
30 the following protected amino acids are coupled in the indicated order on the MBHA resin: Bog-
Har(NO3)-OH, - Boc-D-Arg(Tos)-OH, Boc-Nie-OH, Boc-He-OH, Boc-Asp(OcHx)-OH, Boc-GIn-OH,
Boc-L.eu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH, Boc-His(Bom)-OH, Bac-Ala-OH, Boc-Ser(Bzl)-OH,
Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH, Boc-
His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-Amp(Alloc)-OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)-
35 OH, Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D «Arg(Tos)—OH Boc-Tyr(2BrZ)-OH,
fallowed by acylation with CH3(CH,)sCOOH.

15

5 foI we
His% Nie™, 9 D- Arg

For the synthesis of Peptide 103, the chemical structure of which is
[CH3(CH)sCO-Tyr', D-Arg”, Phe(pCl), Ala®, Amp®, TyrEY™®, His", Om' Abu', His® Om?
40 Nie?, D-Arg™, Har®JhGH-RH(1-29)NH,,



For the synthesis of Peptide 87, the chemical structure of which is

wo Batda&4d2)6CO-Tyr', D-Arg2, Phe(pCl)6, Ala8, Amp9, Tyr(EH10, His
Abu's, His20, Nle27, D-Arg28, H §r29] h G H -R H (1-29) KI&I-@%BOI’I‘R%“%

: following protected amino acids are coupled in the indicated order on the
the folfgrang ortagiedawpineardd OF) OB Gt Artiates okt dBateNIBIBHesin: Boc-

Har(NBdOtie DB PBog s p (DC Hbch-AIH OBO @4Gin=0QH, ﬁﬁ%ﬁw +OH Boc Gin-OH,
Boc-LdBasHl gu be-ﬁﬁCa'aMSd %9&
°e : e U O Boc- ABu(P% BBC’C'EG{SB&PH

S
coc S UBHOLL BeobBiiOH 59 Céfl@aﬁnywsgmw@%@ﬁ Boc
5 His(Bogs0HA HprAHEES 1@% FoSARRALSH) %@%N%Qﬁ@qf;%éaﬁh@m@b@@@bbﬂ
OH.  EBodeHerOHi®Betaklah OBhcBapAs{Om X BEHD-BQErB:Aoe( Tesk-Rlitoarz)-oH,

followeBBEabYERRWiNQH,(dolipwnedby acylation with CH3(CH2)6000H. For the
synthesis of Peptide 103, the chemical structure of which is

(CH CH2)6CO-Tyr', D-Arg2, Phe(pCI)6, Ala8, Amp9, Tyr(Et)t0 His",
KBRS S5 0% el Shusag i

10 ;cmmﬁ%@cgm H%Ft(zl DNGIS, e 20O5/0HE5E P I HFSRODE/0RH 83,762’
_Arg%maf@]mummmgqmgd amino acids are coupled in the indicated order on
e ondhe sip: o 0G-D-Arg( OH Boc-Nle-OH,
the fol 8‘goc lle- Ol¥tlE B%j% %sacgcﬂx 8‘&1i ﬁ& %ﬁ‘e%Bo L &0 @GHMBHA resin: Boc-
 Har(NO Q@L%W%Ge%ﬂﬁzéﬁ)%r@@&@ﬂ%@énﬁommm@mrsoc~ern-oH
Boc-LetEid- Ser(Bh iHBoBOUR2SUZPOH, Boc-BHBO B O GAaDH, BessewPldy,
15 Boc-LelBOMg; P%%%ﬁ%@@%sﬁ%ﬁ'@@?@@% Ph%@ (%s:' Boc-
l 0 oc-Phe(pCi
R e L e L
OH, B‘%?d@"?ﬂ(zﬁ?%)%ﬁ foﬁaﬁé@&%ﬁ;&y@iro@mﬁ @Hﬁ@%sm—ryﬁwmn

followeddyrandafiorovitePtig6H:1:COBE . chemical structure of which is 10
[CH3(CH2)6CO-Tyr', D-Arg2, Phe(pC))6 Ala8, Amp9, Dipt, His, Orn'2,

20 ﬁ@%ﬁiﬁ@&sQ%dWQﬁD&A&% e}srt2r9 NGH-RH(1-29)NH2, the

aming acigds arg couple eRtRated order on the

protecte
(CHCHE RV AR PR 220 A EIS NG SIS HOBGo AR O™, Or,
Nie?, D+ B@C_.hgaéi;p%aim@wﬂﬁx) OH, Boc-Gin-OH, Boc-Leu-OH,
the foliowlng fretedidtl SB0e- Q4624 do(Pdd B arisdBREY SAld BPHARRN resin: Boc-

Har(NO,ROR; %J&@?Hr%g%b PSR RHsBH: n%’é‘g@&a'ﬁ%%?sc b}t@( -ﬁ;« ige-Gin-OH,

25 Boc-Leu ggf %) u- OHO al-OH, Boc-Or ocC-
G5 éo@"ﬁrﬂmﬁ&)‘)@rP%dﬂSiﬁa"wﬂHs%%wfﬁMer(an-OH
Boc-Leu-fhle- ﬁﬁ@@erp*@rﬁosxﬁ@ur@lmﬂomsmw&iomacat%pﬁwﬂwmi;)-OH Boc-
Hss(aom)%pﬁng zggﬁaﬁ%ﬁkgggwga%m%@m f]fliésawﬁcby ?@i@%ﬁ}m‘é{ tBH Boc-
oo SOCHISOR G160 e ANES A TR TR
tructure of which is [CH3(C Kire!

OH, f°"°‘§ﬁr§}l§ R M Is’égfﬁ{?gﬁﬁ?ﬁ HIS;}; Om2t, NIL-27, D-Arg28, B

S Har24)hGH RH(l 29)NH2,
- Deprotection, cleavage from the resin, and subsequent purification by semipreparative

HPLC of Peptide 76, Peptide 78, Peptide 87, Peptide 103, Peptide 111, and Peptide 112 are done-

as described in the case of Peptide 70. The purified compounds are- judged fo be substantizlly

(>95%) pure by analytical HPLC. Their molecular masses are checked by electrospray mass
35 spectrometry, and the expected amino acid compositions are confirmed by amino acid analysis.

EXAMPLE Vill

HOOC(CH2)12CO-Tyr'-D-Arg*-Asp’-Ala’-te®-Phe(pChP-Thr -Asn-Amp®-Tyr(Me) ®-Arg"-Lys 2.

Vat-Leu"-Abu"-GIn"*-Leu""-Ser'®-Ala"-Arg®-Lys?'- et -Let-GIn*-Asp?-lle*-Nie?-D-Arg®-
40 Har®-NH, Peptide 72



the following protected amino acids are coupled in the indicated order on
Jesin: Boc- Har(NO2)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH,
&Qc?c-llae-%@f?Boc-Asp(OcHx)-OH, Bog-Gin-OH, 25 Boc-Leu-Of, [/US2004/024183
. Boc-Leu-OH, Boc-Orn(2C1Z)-OH, Boc-His(Bom)-OH, Boc-Ala-OH,
{(HBROSeHBOTRH , Baw] eudpic) BoenBSinr@ e BH bt - Qi BotakU-QIA5hGH-
rHBO6NAlyOH, Boc-Om(2CI1Z)-OH, Boc- His(Bom)-OH, Boc-Phe(pNO2)-OH,
Boc;:Amp(Alloc)-OH, Boc-Ala-OH, Boc-Thr(Bzi)-OH, Boc- Phe(pCi)-OH, |
o R e e oI R S iy ) ropioe Tosin re
perfRrgladgt @S OB meREd Aficatsmas it EBsterBBnoarugdon Tyr!, the
5 pepBlesciattien wiletwaye fromd serresinghachguiseduen-pudiieatandmbxyic acid
wh@ﬂ%@ﬂ%%@ﬂdﬂe%é@yﬁfﬁwggnﬁﬁe E’@%tlgteo%gm%%p%@%@ ?ﬁ@ %%5 %’nmot)
a ne as desgri | e case of
1 B I e AR AL T eyt o Voo
(1:1 %ﬁ%ﬁb Pt By LR riEaredse &is FAkiiom SSE R e S<alpusse e Byyroom
tempdettre §pr3 minadés Shispmcrd nidtny, tindtheeisiecteeramino heigynthesis vessel
10 contempasitionsidsessaniitmadiiey aminowaethanalysis’, BXAMPLRYH carried out
overhPOFE 'ﬁl@ﬂ%cggﬁyé/ﬁ 'Bél?}‘.r %}A&P%‘é%ﬂ%ﬁp&%@c@é _g-lr—t};]tgﬁéa\ gtﬂleéé‘smped, is

9-Tyr -Arg'-Lys 12- Vat
as -g)é%a)gﬁbwb?%-"étﬁ‘ée-eguaﬂg&ﬁfg-me@?ﬁFb%H_LV@Z1-Leu22-Leu23-Gin2
4-AE{rEeArEaDe - Nife BB g0 4D HBFRBNIA PR@tEEITZYVEmoval of the Alloc
Prot2005 HAGOHAPET AKG206:410241 83 Fohifl ORG(GHIIIABE Ty ExBnAEaR, The
15 peptBB RIHCY BeAWRed MBS, HRUIRINIGS o PF’%TQ&J%%E'@J faHGlde

RH(1-29)N All synthetic st rior to coupling of the N-terminal acyl
e Al B L e o Tl [ ) pgemaining

Protegig: HoHmSVA PSR RENREIE HiereetingsgietspRem Fyemars Hipéptisenisnt work-
up aatigtedbwitiotive pre pefomedsysriereiited|iaEhydpee Al After HF treatment of 150

mg %%ﬁgﬂ@gﬁﬂ?ﬂ@%@é'%@nﬂzﬁq‘%ﬂd&%%ﬁgdg%%u?ﬁﬁ g)ll)a%cation of which
20 v B B8 o e SO OBk HSE R Bl s o
electigfpAIMBFDWRESTRIY (B MERRRCIEt BT BF IR RO siRrel fonfifsed by amino

acid gedlyisn, and the mixture is allowed to stand at room temperature for 30
min. After this period of time, the mixture is transferred into the synthesis

vessel: ini e peptidesresin with. a fr ing terminus on Tyr,
o R L e B TR P e Ly o
synthgRiredqlB. tiea iR oG T GBI RatiXRarb 43t tivsR rsptdrswatipsemaingther
substiiytasicOH, and dried under high vacuum. Subsequently, the peptidyl
resin is subjected to Pd(0)-catalyzed removal of the Alloc protecting

winiem e dms o ARSI e

MO0 oYt B bR ICHAEL orAE polici RO tndior hGH-

30 RH(19BMNZ:resin with a concomitant removal of the remaining :
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NO,)-OH, Boc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp(QcHx}-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2C1Z)-OH, Boc-Arg{Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzh-OH,
Boc-Leu-OH, Boc-Gln-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Bogc-Lys(2ClZ)-OH, Boc-

35 Arg(Tos)-OH, Boc-Tyr(Me)-OH, Boc-Amp{Alloc)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-
Phe(pCl)-OH, Bgc-l&e—OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)-
OH, followed by acylation with HOOC(CH,)sCOOH.

40



protecting groups is achieved by HF treatment, as described in Examples

wokdbsBussequent work- up and HPLC purification are perforped 8szo0.4/024183
described in Examples I-lii. After H®& treatment of 150 mg dry peptidyl

resin, 82 crude lyophilized peptide is obtained, the HPLC purification
e e T AR B AR oy anavtcal
HOOG( L R olécuRn iadRiRHeckid By reicofidprayifhasdpechieidirra™,
Har*)hgtRHE €giédted amino acid composition is confirmed by amino acid
the follBRRY pistdeRBtiAenS heReRtseoldieP pPlider3R:Re R 40 hNaBtd6.L16 50c.

5 rar(NGB R BIE M alEoR> SYONEYRCHIL ISR B AARRRLARA PRI S 2

except that these peptides also contain other’ s Ions.
Boo-Lei o BE GHR R P EZ LI ST S ICR R b BRRIBI @ Boc-Ser(ez)-On,
Boc-LeHOD GC132) 88 OBPyrALD-Rlig Baethe(Tt) 5 BaryOkb uBSeN PTG 2 Boc-
His(Boria020 I Gt 3MmE (- 28R pthméplmingoprotested amima-asklaare poc-

phe(pc@%!%mlgt@q n&&eﬂado@rdggc%&@cwﬁhﬁ r@é&%ﬁ%{gﬁgﬁ%@ﬁfﬂz BrZ)-

oc-D-Arg(Tos)-OH, Boc-Nle-OH, Boc-lle-OH, Boc-
100h, f“”%%%‘?g’frﬁ?%%ﬂ‘"?igﬁ@-5962895%%%9_%-0H, Boc-Lys(2C1Z)-OH,
Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH,
FocHainy B olPAmid«B8l, iRothiridaQiluddes of ahidtHs Boc-Lys(2C1Z)-OH,

[HOOC %@)é@@?(‘{%ﬂf&é‘fg_@%@?%@?A;&H RS AMRA m*ﬁﬁéﬁ%ﬁ?ﬂ:ﬁ?ﬁ“,

o™ %) hé(pC()-OH, Boc-tle-OH, Boc-Ala-OH,
ar AL )-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2BrZ)- OH, followed by
15 the folloyiggapigteditthanoTTiE D BEOeHN 48 \1drated Brde6obde MBHA resin: Boc-
Har(NOPOHUS2aDAGZ 49831 7 8dcavithar5 yBibasiorf Baphisls GoH-thor;hesBicH-on,
Boc-LeBHHCBIE QI WAICRJS LAOLR{BHALL A LM IR AR E BR(PS RS Eh.on,
Boc~Leu.ﬁ§1!-g9 T&M@HOBHIS , A #{.{:’ NI%?, D-A%Z% : ) OH. Boo.
‘ IR By SIS pFote s hn G RS PPH. Boo
His(Bongdib| &t95nT YHErfelic Srcroradieon-Bid Resa-AisiBoB e BriHaHNDeREBH#HC)-
20 OH, BReEDMNrgioskOH, Bie-NeGHx)RuM;-|8c0BLARITASPHD CBbebarz)-0H,

fo;nowed%%ﬁi&r&'dmﬁﬁfob%@rgﬂeéﬁﬁtLeu-OH, Boc-Lys(2C1Z)-OH,
Boc-Arg(Tos)-OH, Boc-ﬂla-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH,

Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Lys(2CIZ)-OH,
BYCNes¥E6HH Ot Pitscl I ehanra B 9 AlRE) iOH, Boc-Cit-OH,
(HOOC(BHg T BRT)-OligB eteRioatpAY QirhpB ay-Ey OISO OAR- @IS, His?® Om?,
25 Nie?, Dﬁpdz&’ &%x‘kgﬁzg)wp-Arg(Tos)-OH, Boc-Tyr(2Brz)- 10 OH, followed
ot HO&}/ acyl é%%n with Hooc%észf%‘g OOH. For the %ynthesis of Peptide 89,
oloylad HelRTEN S0E AR IR & (O RS SR, Pe R esin: toc-
Har(NO2p Rk p Byl ATA(T29rPH) | BeAfHRRHiBonin@l, BpsatsmRsPiR)-DHARREGIN-OH,
Boc-Leukdrt 2806 dd-GH Bo@ROMNEBRZ)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Ser(Bzl)-OH,
Boc-Leu-OH, Boc-Gin-OH,: Boc-Abu-OH, ‘Boe-Leu-OH, Boe-Val-OH, Bo¢-Orn{2CIZ)-OH, Boc-
30 His(Bom)-OH, Boc-Tyr(Et)-OH, Boc-Amp(Alloc)-OH, Boc-Ala-OH, Boc-Thr(Bz1)-OH, Boc-Phe(pCl)-
OH, Boc-lle-OH,  Boc-Ala-OM, Booc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH, Boc-Tyr(2Br2)-OH,
foliowed by acylation with HOOC{CH;)12COOH.

For the synthesis of Peptide 116, the chemical structure of which is
35 [HOOC(CH,)52CO-Tyr!, D-Arg®, Phe(pCt)®, Al°, Amp®, Dip™ His", Om™, Abu®®, His?® Om?¥,
Nie®, D-Arg®®, Har®JhGH-RH(1-29)NH,,
the following protected amino acids are coupled in the indicated order on the MBHA resin: Boc-
Har(NOg)-OH, Boc—D'-Arg(Tos)—OH, Boc-Nle-OH, Boc-lle-OH, Boc-Asp{QcHx)-OH, Boc-Gin-OH,
Boc-Leu-OH, Boc-Leu-OH, Boc-Om{2C1Z)-OH, Boc-His(Bom)-OH, Boc-Ala-OH, Boc-Ser(Bz!)-OH,
40 Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH, Boc-Orm(2CIZ)-OH, Bog-



15 the following protected amino acids are coupled in the indicated order
Vol 20E/MBHEA resin: Boc- Har(NO2)-OH, Boc-D-Arg(Tos)-OH, pCT/US2004/024183
Boc-Nie-OH, Soc-lie-OH, Boc-Asp(O&Hx)-OH, Boc-Gin-OH, Boc-Leu-OH,

HIS 5%}1-@:‘4' @bL-5 %11&3/%(%9!%2%% %&E{Q @ﬂﬁ@%ogbc%g(ﬁi%&“ Boc- Bﬁ-} {pCh-
c-

Bqc )] OH, Boc Abu @)
o B IEGE, §’ I?Stcbc?‘fféw L PO TSty BerOni2B2ron.
fOI‘OB@)%bAﬁﬁ?@WB&ﬁb‘#P%@%W*BOC Thr(BzI) -OH, Boc-Phe(pCl) 20 OH,
Boc-tle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos)-OH,

5 Bogq; Mﬁ@ﬁyr@e%f sebawad-by.acxiation WithHQRRGH2)12COO0H. For

iel hemical tur QfWh ighjs 15 . 20
oS é tg%leﬁ % GP}B é)e%%e pCly S%f%? %‘ﬂ TS EDT 'bf’l—'ﬁg“,' His™,
Orn oﬁ‘m‘ﬁ Ne27, D-Arg28,

the WWQQW@HGREI @Iﬂ@Q)NHQ ath@cﬁgﬂbﬁ/mghprmmaed agEnorattiel AREA resin: Boc-

Har(RQyplae iBHE-Ngitaiedordneamthe, l\fb%bl&@smcﬁ%ptﬂﬁmb%@ @EL-Gin-oH,
10 Bog- E&P@{ %%—IQ&)DQ'@O@%?&@& HHBx? W s@ gﬁ? égfgﬁ\%é% ) E.%c»Ser(le -OH,

E% |n OH, Boc-Leu-OH, Boc-Leu- g
Qs BRSAACHH: SO, %&%%ZBO@-ME “BHc- Eewpqzma “OH, Boc-
H'S(%B Blih-Gpe GBI, BocAre(ADE; BbcBogtA®IPH, Boc-Thr(Bz))-OH, Boc-

P BOBADNEBEIZ )R H3d300a30H 1 8¢Basp) k) BoG -Bt (- Brédths)-OH, Boc-Tyr(2Brz)-

OH, SRS % 65 ﬁg@&l@,ﬂ &95-Thr(Bzl)-OH, Boc-Phe(pCl)- OH,
Boc-lle-OH, Boc Ala-OH, Boc sp(OcHx) -OH, Boc-D-Arg(Tos)-OH,

Boc- Tyr(ZBrZ) -OH, followed by acylation with HOOC(CH2)12COOH. For
theP§prisetes. d‘@éﬂﬁ@@l@%ﬁé%eﬁﬂ%%@%@@ﬂ?@@ffmﬂﬂ@h iy 38mipreparative
HPLEHFRREH2) bREIG Tyrbdptdea?, PHeiRCO) e HiRg, AsBSd B&@E@e W? are done

as ddBiL ﬁ%g %a?é'%?%e ﬂl@%&z M%Z;?urﬁe@&g%tﬁjﬁ ﬁ%é:%(?%ateé Qaﬁt:aliy

the followm rotec nQ acids are co
oSl TB A TR o W&ﬁ%ﬁ‘%d&aﬁgﬁr@ TOURUH . BTy moss
20 specipppeing-a t@@m@tﬁe@wmﬂcmmm cREETES WGHHnO acid analysis,
Boc-Leu-OH, Boc-Om(2CI1Z)-OH, Boc-His(Bom)-OH, Boc-Ala-OH,
ex ARG per(Bzl)-OH, 40 Boc-Leu-OH, Boc-Gin-OH, Boc-Abu-OH,
= O BocVaIul—! eBC Om(ZCIZ) -OH, Boc WO 2005/016953
AO 2] » m) -OH, Boc-Dip-OH,
Boc- Amp(AIIoc) -OH, Boc-Ala-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCl)- OH,
25 (PhABTEIiB-O, Butpbls Bhb BOoHe GoHR)IICH, BaeyD-AsGETEN-DHis-29)NH,
BqeehyeeldZ)-OH, followed by acy@w%ith HOOC(CH2)12COOH. 5
G elatFOéEg é/nnthess of Peptide 117, the chemécal structure of which is
%‘ﬁ 5)12CO -Tyr', D-Arg2, Phe(pCl) ,&158 Amp9, Phe(pNOZ)tO
Waterﬁ‘?é'“*@ﬁ‘f?m $bu75, His20, OmP1, Me27,35-Rapet
- Har29JhGH-RH(1-29)NH2, the following protected amino acids are . _
30.The. gé‘@tﬂrﬁ)@ﬁi iaHheaRicRine Pt OB R MBHA 585 IB95 i %@&N’pﬁrﬂlﬂa solution
is Stenﬁ; Arg(Tos) DH, Boc-Nle-OH, Boc-lie-OH, Boc-Asp(OcHx)-O
|n “OH, 10 Boc-Leu-OH, Boc-Leu-OH, Boc-Orn(2Cl1Z)-OH,

Boc His(Bom)-OH, Boc Ala-OH, Boc-Ser(Bzl)-OH,

e

EXAMPLE X
Long Acting intramuscular Injectable’ Formulation (Sesame Oil Gel)
35
[CH3(CH)sCO -Tyr', D-Arg®, Phe(pCl), Ald’, His®, TyrEn®, His'!, Abu™ Nie¥, D-Arg®
Har®IhGH-RH(1-29)NH, (Peptide 80)  10.0 mg
Aluminum monostearate, USP - 200 mg
Sesame ofl q.5. ad 1.0 mL

40



Boc-Leu-OH, Soc-Gin-OH, Boc-Abu-OH, Boc-Leu-OH, Boc-Val-OH,
wOoBess1v3Cl1Z2)-OH, Boc- His(Bom)-OH, SOO'Phe(pN02)'O'ﬁCT/U52004/024133
Boo-Amp(Alloc)-OH, Boc-Ala-OH, #8oc-Thr(Bzl)-OH, Boc- P'sie(pCl)-OH,
- ’Bo,c-lle-OH. Boo-Ala-OH, Boc-Asp OcHx)-OHr Boc-D-Arg(Tos)-OH,
© SlgBRL oA BR ST ERBWALH By A aTSA G ARICIERieti®) 18E S0 stming
until 2 CegrrbeGaiubte dvae This e s dsihenpidosistyes duratrrsitrifchtiamvy/to coo!.
The GEeRHipreparatheepttia 50 sitikeptied/dssbeptigleii riRepiderBidanjide ered
antagohl 252@ngﬁieo;%@’ﬁﬂgiigﬁ@%%%gag@a‘f{@gﬁd g descriied 10,1y 'gggs &L sion
y

5 o actiVPeptide 72. The purified compounds are judged to be substantial
{ 95%) pure by analytical H PLC. Their molecular masses are checked by
electrospray mass 20 spectrometry, and the expected amino acid
ExXAMRIdRflositions are confirmed by amino acid analysis. EXAMPLE IX
Long AGRHERHSTEIUEOMADE RigeiRn e IBBC WD Arg2,

] Ph %DC%WA 9 r%qe%to Abulb, Me 27, D-Arg28,
M
10 lcromﬁl%@ Sj’t& gﬁﬁ‘% ‘—? m83eptide 67) 500.0 mg Gelatin, nonantigenic
5.0 mg Water for injection g.s. ad 100.0 mL 30 The gelatin and GH-RH
25/75 giynddideiadide epitiene7(fairdissolviechbitWater for injectioggsthen the solution

{CHa(Cﬂ’é}MWsﬁ'I@f-‘i@sz&!ﬁmwWJﬂ)fﬁ&mﬂéﬁﬁdﬁj%é@@h”, Nig?,
are28F iR, (SE Oil Gel) 35 6CO -Tyr',, D-Arg2,
D-Arg P%e%ﬂ: )‘fﬁ}i‘ﬁ?ﬁ‘ﬁ@% Tyr(Ef)10, f—%ﬂ,%/%?gfs, Nle27, DPArg28,
Har29JhGH-RH(1-29)NH2 (Peptide 80) 10.0 mg Aluminum monostearate,
15 25 mg qfibP =20\ migroswsuinseatisyseerdtd I0 HHILmU O WOB00BNIGE53
PCT/US2004/024183 80 The aluminum monostearate is combined with
the sesame oil and heated to 125 OC with stirris%%mtil a clear yellow
solution forms. This mixture is then autoclaved for sterility and allowed to

CMC, so8 The GH-RH antagonist Peptide 80 is therP&c

Dextros

diled aseptically with

Benzyl gi¢eiieltion. Particularly preferred antagonists aré $¥%lts of low solubility,
20 Tween #809., pamoate salts and the like. These exhibit lpngsduration 5 of activity.

Water, Fﬁ%M&}_E X1 Long Acting Intramuscular (IM) Injgcigiie-Biodegradable
Polymer Microcapsules

EXAMPLE Xit .
Biofogical Activity in Endoecrine and Oncological Assays

25 - The peptides of the present invention were tested in assays in vitro and in vivo for their
ability to inhibit the hGH-RH(1-29)NH, induced GH release. Binding affinities of the compounds to
the turnoral GH-RH receptors were also measured. The antitumor activities of the peptides and
their inhibitory effects on serum IGF-l and on the tumoral IGF system were evaluated in various
cancer models in vivo.

30 o B
Superfused Rat Pituitary System

The analogs were tested in vitro in a test described eariier (S. Vigh and AV Schally,
Peptides 5:241-347, 1984) with modification (Z. Rekasi and AV. Schally, P.N.A'S. 90:2146-2148,
1993).

35 Briefly, the ceils are preincubated with peptides for 9 minutes (3mL) at various
concentrations. mmediately after the incubation, 1 nM hGH-RH({1-29)NH, is administered for 3
minutes (1mL) [0 minute response]. To check the duration of the antagonistic effect of the
analogue, 1 nM hGH-RH(1-29)NH; is applied 30, 60, 90, and 120 minutes later for 3 minutes [30,
60, 90, 120 min responses]. Net integral values of the GH responses are evaluated. GH

40 responses are compared to and expressed as percent of the original GH response induced by 1



Microcapsules are made from the following: 10 25/75 glycolide/lactide
0.5 intrinsic viscosity) 99% [CH3(CH2)SCO -Tyr', D
“@hﬁ%yg )% %’Alas Hiss, Tyr(Et)", His, _ mt2, AbutS, HIs2', OI}F'I%T/ ‘%‘%@‘?’024183
. D-Arg21, Har29]hGH-RH(1-29)NH2 (Peptide 96) 1% 15 25 mg of the
nv @i trigididapJutesfiare subpeorsieantagbitsinkrefaimepfodowintaretige:Tyr', D-
Arg?RENLEasEe-Dota, GG sRdivnR&isBenzyl alcohol 0.9% 20 Tween 80
0.1% Water, purified g.s. ad 100% EXAMPLE XII Biological Activity in
Endocrine and OncoI0|caI Assays 25 The peptides of the present
GEII e d ay8%IGE and in vivo for their ability to
5 mhﬂat ﬁi‘ehﬂ@llsl uR&H@OEQ)f\HH@MWW&éMQS@deg@ﬁme@BW@ by
doubROBARSIH) deabibithieuioBesal (ingRinbeeeptarspe &al 8@ Neaskietioffitne and

P:tmt% %%nﬁ‘cﬁ &S H‘a%&%@“d?ﬁea%uﬁ@e& 'ﬁmt\llé)r@’ %%&?aoﬂnﬁeé“%mputer

| and on the tumoral 1GF s%stem W(‘i g\/ va uated.in various canc

ProSTBJSREITFER 5 36 B e S RAIP RNy S OSHE FhHOROER T Geseerch
Methasiste tanvorro fivateaut desesisiarediiier 9. \ighdamd m.v Sctidily1891), hereby
10 incorRephides =24he347, 1984) with modification (Z. Rekasi and A.V. Schally,

P.NARe IhaciibieddR oo 18P BERIY idhecall r@rsspxélﬂgy%ﬁdamt'ibp-u
Conc%g)t Gesﬂf‘o 9Cm|0nu éSmLhat Varlﬁfﬁ %%%c ntrat ons. t!mmeldlatelg/ 0i5eci8d
%@ﬁbaf y1 ﬁ 79 fls aarmAT é‘i”@a SF 3P RINGIES
and [rpERES9Y ?ﬁ.ﬁ%ﬁ@i?@%ﬁ@ﬁ%}%ﬁk%&%@%% r3aeprerithevaraagbniamet K. Krupa
M, Aeffant Bf tencanatogaes-1 72l D), Rid(@bP 9)ddrbarised ppliesadéhda Rasanthod
15 samﬂt%oé?&':@éﬁﬁf@@frt%E%ﬁéﬁW@é @Pun@Qut%Qrsllgrg %Hggéfgﬁsgﬁli Mﬁnfuged to
o BB O oSO e S A R R V.

Beformaﬁe%%gﬁmt W@*é 6%%@@515@?/%2%%7@21&%@“ 8mdrﬂwosof fractions using
an adigFiRing AR H4RitE e effdttdiiticitenastagenis thal@rcbiniay echtaith athich

can iQbiRfs IME\ tt@ mgﬂh%ﬁd@at%ﬂ)g H@aéb@ﬁ'%mﬁqﬂn@n@gpﬂ%lstandard and

for GHIGE-T IGE11 5 Rat GH levels in
20 soot ST HARATTRN AR RO B R R i Sl o

RIA usmg human recombmant IG’F«-lI (Bachem) as a standard and anti-IGF-H monoclonal anhbody
(Amano International Enzyme, Troy, VA
in all RIA measu-remeqts, inter-assay variation was less than 15% and intra-assay
variation was less than 10%.
25
Tumoral GH-BH Receptor Binding Assay
- Ligand competition. assays with ““l-abeled GH-RH antagonist JV-142 were used to

determine the binding affinities of GH-RH analogs to the GH-RH receptor isoforms on membrane
fractions of human PC-3 prostate umors. The methods. used have been described n- detall
30 (Halmos G, Schally AV, Varga JL, Plonowski A, Rekasi Z, Czompoly T, Proc Natl Acad Sci USA
97: 10555-10560, 2000; Halmos G, Schally AV, Czompoly T, Krupa M, Varga JL, Rekasi Z, J Clin
Endocrinol Metab 87 4707-4714, 2002), hereby incorporated by reference. Briefly, radiciodinated:
derivatives of JV-1-42 are prepared by the chloramine-T method. PC-3 tumors, grown as
xenografts in nude mice, are used to prepare crude membranes. PC-3 membrane homogenates '
35 are incubated with ["*1]Jv-1-42 and increasing concentrations (107 to 10° M) of nonradioactive
antagonist peptides as competlitors. The pellet is separated by centrifugation and counted for
radioactivity in a gamma-counter. The final binding affinities are estimated by K, (dissociation
constant of the inhibitor-receptor complex} and are determined by the Ligand PC and McPherson
‘computer programs of Munson and Rodbard (P.J. Munson and D. Rodbard, Anal. Biochem. 107
40 220-239, 1980). Relative affiniies (R.A.) compared to reference peptides such as JV-1-36 of Jv-



double-antibody radioimmunoassay using materials supplied by the
National Hormone and Pituitary Program, Baltimore, Maryland. The
results of RIA were analyzed with a computer program developed in our
institute (V. Csernus and A.V. Schally, in Neuroendocrine Research
Methods, Harwood Academic (Greenstein, B.D. ed., London, pp. 71-109,

WORGH48Teby 10 incorporated by reference. For the measurerpbef &bl ss

and IGF-I levels in the serum, as Wéll as IGF-1 and IGF-Il concentrations

| '-38 i) mlﬁé{{t@o‘sgwﬁgq%qf%”b?@m@&&@n%@'ﬁ@;':iﬁea pd,fun qrf?hm e %fﬁRH

Collected and processed as described (Bracz OWSkI

rIBSionowskrA Varga JL, Groot K, Krupa M, Armatis P, Cancer 95:

1735-1745, 2002), hereby incorporated by reference. Briefly, blood 15
Resultssdrfiptesiaiengentrifiged to separate the serum, tumors are homogenized

Before measurem

5 and F&Uﬁ'&!fb‘igﬁg Wv%%@b%ﬁﬁﬁc%fmg f@&!é%'}n %Sﬁ%ﬁbs%k' A | %{r]al% Bg;stem

are surhpgas doul?le -antibod A method
i by e S e bl i
mewlﬁ%rP@*S&r@d&i&fetrraﬁ%ﬁqﬁmre@m@ﬁénmm@tnrsderfmt eliniieaGi RhbsichétheH

reiease iGFb| Edingrpeote inshadtiehzchantateriere with the, RIA. IGF-I
concentration is measured by RIA using IGF-1 as a standard and 20 goat -
Igllz | antibody (both from DSL Inc., Webster, TX). IGF-11
concentratron is measuredby RIA usrng human recombinant IGF-11

Inhibitioprgf, G rdRatdiuiRoESygemonoclonal antibody (Amano

mm-ﬂﬂt&Fﬁ&HﬁH&J-EﬁiWF@HA}—MMMW

© Aviagonv@riation was ;}ggg than 15%@%13‘53;@ Xﬁ&ﬁ)&o}{%@tlon was less than 10%.
25 Tumoral G H Recep r Bln ﬁ’ Ligand com&:etltlon assays

with 1251- Iab{e GH-RH aanagonrs - 4 80sd8%8"Yetermine the
15 T hinding affinities of GREREamatoys o the GH=RHreceptor-iseferms-en
Standargrretagraine fradtions of hurdgin PGS prostate tumors. The methods used
Jv-1-35have been deggribed in detgdl 30 ¢{almogsG, Schaily Ay, Varga JL,
Plonowski A, Rekasi Z, Cz%npoly Pro§ Nall Aced SoI USA 97:
,10555-10560, 2000; Halmae G, Sthally RV, cz8hpo®?, Krupa M, Varga
V38| Rekasi Z, P Clin Endocifhol Mab 87847084714 32002) hereby
20 Peptide thcorporated By reference. Briefly1gadioiddinatezb deriwatives of JV-1-42
Peptite @re prepared gy the chiorargg’ne Tgpethogg PC-3gumorg,grown as
PeptHde%enografts mgbude mice, are use to prepare crride m%@branes PC-3

10

membrane homogenates 35 are mcubate with 11251]JV-1-42 and
Pepide f creasing cofftentrations @9.12 210’5 4) of onradidéctive antagonist
Peptide Heptides as c¥impetitors. Thé pell@is separated by censrifugation and
25 Peptide pounted for rgglioactivity inpg gamyga-coyster. Kfae fina pinding affinities

Pentide &€ estlmategagyK (dissocjation .gonstapy of the, inhibifor-receptor
spHee complex) and are deterrhrncée% by the Lrggr%d PC‘%Lnd M’i herson

Peptide %omputer progtams of Murf¥on arftfRodB8rd (F33. Murfon and D.
Peptide fodbard, An&P Biochern. 1897: 403220-238, 1988). Relative affrnrtres (R. A)
~ Peptide tompared to-geference pepﬂﬂes such aszgv-1-3G.or- J\so _ .

30 Peptide 12 - 30 35 30 . 35 51 - 43
Peptide 13 : 30 87 77 76 71 73
Peptide 15 30 28 13 11 38 21 .
Peptide 168 30 ' 40 82 78 73 651
Paptide 17 30 29 51 68 73 81

35 Peptide 18 33 21 71 81 75 83~
Peptide 19 30 82 84 €6 82 74
Peptide 21 - 30 : 0 13 33 43 37
Pepiide 22 30 22 26 27 45 NJA
Peptide 23 30 55 40 41 47 41

40 Peptide 24 30 58 13 18 34 60



WO 2005/016953 PCT/US2004/024183 82 1-38, are calculated as the
ratio of K, of the reference peptide to the K of the tested GH-RH
antagonist. Results of Superfusion Assays 5 The results of the in vitro
antagonistic activities tested in superfused rat pituitary system are

59, ‘in Table Ill. As it can be seen from these data, tg% US2004/024183
CIT and"

W . :
éﬁ?ltutloans present in the moleculgs cause a much increase
. protracted inhibitory effect on the GH-RH-elicited GH release in vitro, as

PegétRpared to the standard antagonist. 40 TAB4.E Illgnhibiign of GH
Ai<tagonist

PeRliglezise in Superfysed Rat Pituigary System
pefespopse (% of ¢

.ol

___ Standard

trol) (nM) O

in 30.min 6

% min

min

1ose GH
20 min 15 ------ :

antagoniSE 100 38 98 81 Jv-936* 336 21 25 29

0 42 60 6985 JV-1-38¥30 59132 2§34 31720 peptide 2 30 18 13

5 Penfi§e 51 peptide!8 30 52 61 5870 149 Peptide 4330 5 0532 8 18
- Peridpiide 5 30 22 20923 27 27 Peptide6 30 56 22 12 15 19 25 Peptide 7

Pepdde?s 13 11 14 14, Peptide 8

Pep"’f’sﬁe gfptide 103
Peptide 12 30 3530 3551 43

37 3}

030363744 P
2tﬁepti

Sg

,48 44.40 Peptide’d 30 47 43 66 63
ide T 301424 2854 32 30
13 38987 77676 7N”3 Peptide 15

PepiBess 13 11 36 230 Peptide 16980 40 &2 78 78 61 eptidgr17 30 29 51 68
10 Pepfid=if 35 Peptidesd8 30 21 71 61 75 §3., Pggtide 39 30 2 64 66 82 74

Peptide 36
-..Peptide 37
Peptide 39
Peptide 40

15 Peptide 41
Peptide 42
Peptide 43
Peptide 45
Paptide 45

20 Peptide 46
Peptide 48
Peptide 49
Peptide 50
Peptide 51
25 Peptide 51
Peptide 51
Peptide 52
Peptide 53

Peptide 55

30 Peptide 55

Peptide 58

Peptide 58
Peptide 58
Peptide 59
35 Peptide 59
Peptide 59
Peptide 59
Peptide 60
Pepiide 60
40 Peptide 62

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

104
33
63
42
47
52
82
81
100
91
22
83
57
B4
52
87

. 86
43

76
78
54
64
72
61
93
47
73
87
20

90
12
54
29
16

7

74
100
100
28
21
76
85
36
43
35
13

A2
83,

63
83
53
53
41
49
50
43
27
a7
29
i6

112
15
38
26
14
9
102
100
100
31
44
80
59
31
57
45
45
40
95
92
55
57
59
46
48
60
37
34
85
14

97
15
37
3’
15
8
72
100
NIA
56
44
87
74
N/A
55
51
26
3%
61
80
47
64
50

38"

47
57

55
36
21

120
18.
36
30
16
13
51
99
N/A
30
47
120
857
N/A
58
81
55
83
68
N/A
54

69

NIA
N/A
76
47
42
83
21



Peptide 21 30 0 13 33 43 37 Peptide 22 30 22 26 27 45 NIA Peptide 23
30 5540 41 47 41 40 Peptide 24 30 56 13 18 34 60 WO 2005/016953
PCT/US2004/024183 83 Peptide 26 30 20 43 66 48 44 Peptide 27 30 19

Woé%f’%fbﬁ 1 Peptide 28 30 66 7 8 20 34 Peptide 303018 1177 8 5
epride 30 10 60 24 34 32 53 Peptide 31307 1 2 4 3 PeptRiETUSI@HT24183

31 37 36 37 Peptide 32 30 28 43 69 76 N/A Peptide 33 30 97 89 78 97

%Jeptﬁ@é:o Peptide 3330 91 57 8066 72 SHeptide,36 30,104 9%}12 97 120
§4 36 37 36 Peptide

PeptiaeBEPtde 37 3%3§3 12 15 15 19 Peptide 39,30 63
o ,{4%%0 42 29 26 36 30 15 Peptide 41730 47 16 14 8 16 P&ptide 42 30 52
&P 13 Peptidd%3 30 82 745702 78%1 P&Ytide 5 30 ¥B 100 100 100
Peptigg Speptide 45 38100 100 1088N/A NFA 20 Peptidepd6 3391 28 31 56 30
S Peptiftepide 48 30 22121 44 44 473Peptide 49 30 83 76,90 84120 Peptide 50
peptid@dy 65 69 74 67 Peptide 51,30 64126 31 N/A N/A 25 Peptide 51 30 52

43575558 Pepiide 51 30 87 35 46 51 61 'Peptidé 52 3886 13 45 26 55

et SRR RNBS 3aSAbischty Y65 Batmeiftibfey 58230 93 63 96 61 93

Resuits of Tumoral GH-RH Recentor Binding Assay

10 As seen in Table IV and Table V, respectively, the substitutions present in the molecules cause a
substantial increase in their binding affiniies 0 the GH-RH receptor isoforms on PC-3 tumor
membranes, as compared to the binding affinities of the reference compounds. |

TABLE IV,

15 Relative Affinities (R.A) of GH-RH Antagonists to Membrane Receptors on PC-3 Human Prostate
Cancers i ' 7
Peptide RA.

JV-1-36* | 1

20 Peptide 11 1.3
Peptide 6 0.8
Peptide 7 i2 '

Peptide 4 . 53 |
Peptide 5 4

. 25 Peptide 22 ‘ 10
Peptide 43 : 0.08

‘reference compound, subject to U.S. Patent 6,057,422

30 TABLE V.,

Relative Affinities (R.A.} of GH-RH Antagonists to Membrane Receptors on PC-3 Human Prostate
Cancers

Peptide R.A,
35 o f
JV-1-38 1
Peptide 31 " o2
Peptide 36 - 11
Peptide 41 . ' 5

40



30 Peptide 56 30 76 83 92 80 68 Peptide 58 30 78 53 56 47 N/A Peptide
58 30 94 53 57 64 64 Peptide 58 30 64 41 59 50 69 Peptide 59 30 72 49
46 38' NIA 35 Peptide 59 30 61 50 48 4T N/A Peptide 59 30 93 43 60 57
76 Peptide 59 30 47 27 37 44 47 Peptide 60 30 73 27 34 56 42 Peptide
W80B6/8#939 65 36 63 40 Peptide 62 30 20 16 14 21 21 WO JCUBIFL6GHR4183
84 PCT/US2004/024183 Peptide 6%°3D 53 47 49 51 N/A Peptide 64 30
i;,epﬁgg 4 70 50 56 Peptide 65 30 67 80 89 97 79 Peptide 67 3D 28 15 18
. BH 235 Peptide 68 30 37 22 33 29 33 Peptide 69 309 12 18 18 25
Peptigedifence compounds, subject to U.S. Patent 6,087,422 Results of
PeptifaPioral GH-RH Receptor Binding Assay 10 As s&en in Table IV and
Peptidédle V, respectively, the substitutions present inshe molecules cause a
5 ____substantial increase in their binding affinities to the GH-RH receptor
.. Isoforms on PC-3 tumaor membrane§, compared to the binding
’EfETS?ﬁﬁiﬁ%’é‘p(?f’?ﬁesf’é%“’e‘i‘éﬂé’escBﬁﬁ%Sr?és:“%iBLE IV. 15 Relative Affinities
(R.A:) of GH-RH Antagonists to Membrane Receptors on PC -3 Human
EffecRyOStREa Sradiealssiiapitie Rrfan gidsi=BaadceQdientideid bulisSriteptide 6
Expe%npﬁptide?_ 12 Pepti.de 4 53 Peptide 5 4 25 Peptide 22 10 Peptide__43i

10 Male nude mice were implanted s.c. with 3 mm” pieces of PC-3 human hormone-independent
prostate cancer tissue on both flanks, When tumors reached a volume of approx. 50 mm®, the
mice were divided into 5 experimental groups with 7 to 8 animals in each group and received

single dailly injections for 28 days as follows: 1. Control (vehicle solution); 2. JV-1-38 (10 pgiday
5.c.); 3 Péptide 31 (10 ugiday s.c.); 4. Peptide 87 (10 pg/day s.c.); 5. Peptide 62 (10 pg/day s.c.).
15 Tumor volumes were measured twice a3 week. The experiment was ended on day 28 by sacrificing .

the mise under 1soflurane anesthesta, Resuiting timors were cleaned, weighed, and snap-frozen
until further analyses. Trunk blood was coliected from the abdominal aorta and serum was.
separated for RIA measurement of {GF-l. Statistical analyses of the measurement resuits were
done by two-tailed t-test; data are presented as the means ¢ S.E,
20

Experiment 2; .
Experiment 2 was similar to Experiment 1, with the difference that Expeniment 2 was started when
PC-3 turnors had grown to approximately 30 mm® in volume. At this time, the animals were divided
into 8 exberimenia! groups with 8 animals in each group, and received single daily injections for 28

25 days as follows. 1. Control {vehicle solution); 2. JV-1-38 (10 pgiday s.c.); 3. Peptide 46 (5 pg/day:

s.c.); 4. Peptide 77 (5 pg/day s.c ); 5. Peptige 76 (5 pg/day s.c.); 6. Peptide 70 (5 pg/day s.c.); 7.
Peptide 79 (5 ug/day s.c.); B, Peptide 80 (5 pg/day s.c.). Further details of Experiment 2 are the
same as for Experiment 1.

30 Experiment 3: _
Male nude mice were implanted s.c. with 3 mm® pieces of PC-3 human hormone-independent
prostate cancer tissue on both flanks. When tumors reached a volume. of approximately 85 mnr’,
the mice were divided into .7 experimental groups with 8 to 8 animals in each group and received

single dally injedtions for 28 days as follows: 1. Control (vehicle solution); 2. JV-1-38 (10 ug/day

35 s.c.); 3. Peptide 35 (10 pg/day s.c.); 4. Peptide 3B (10 pg/day s.c.); 5. Peptide 37 (10 pg/day s.c.);
8. Peptide 39 {10 pg/day sc.); 7. Peptide 41 (10 pg/day s.c.). Tumor volumes were measured
twice a week. The experiment was ended on .day 28 by sacrificing the mice under Isoflurane
anesthesia. Resulting tumors were deaned, weig'hed, and snap-frozen until further analyses.

Trunk blood was collected from the abdom{nai aorta and serum was separated for RIA



*reference compound, subject to U.S: Patent 6,057,422 ~* - 30 TABLE V.

Relative Affinities (R.A.) of GH-RH Antagonists to Membrane Receptors

on PC -3 Human Prostate Cancers Peptide R.A. 35 JV-1-38* 1 Peptide

wo ZibPagsdeptide 36 11 Peptide 41 5 40 WO 2005/016953

PCT/US2004/024183 85 Peptide 42 0.6 Peptide 62 62 Pepflide"870%4024183
: Peptide 69 59 5 *reference compound, subject to U.S. Patent 6,057,422
Measurerffet of GH! Réttsticy ensisondP ©8 hemammecstaiecanger amaog)y alifova
followadmynEdpeftieg Jaxpes mesinled o Malpsuide mice were implanted S.C. with

3 mma3 pieces of PC-3 human hormone-independent prostate cancer
Experi tissg,e on both flanks. When tumors reached a volume of approx. 50 mm3,

XPenmME 4mice were divided into 5 experimental groups with 7 to 8 animals in
5 Al expesgETighsisinel legsiiednisihgle talpanjectioios Fap@Bnaatys, asifollavBiidwing
diﬁeren@ggﬁﬁ@h (t\d&ii@l&@ﬂi@@@ﬂ/bi&na\éf kﬁ&ﬁ%&}%ﬁ&%&%ﬁ%@&@@g&ﬂ&m 5
exper s ide: C.)..5, Peptide R S.C.), .
oo 5 it PERRRLO B s ottt AR ),
ys as INQRT on PR 2o BY LR EPHERTY 4r2eRiite (HAe iRy Fane Brrlidn 88 Holday
s.c.); 4. Reedidlefg (Brvefavietd: eBemide\iBidheaidans shapritevesaimti fxthenent 4
10 are the sanadysasr Brpwrknblaad was collected from the abdominal aorta and serum
was separated for RIA measurement of IGF-I. Statistical analyses of the
. Results Measurement results were done by two-tailed t-test; data are presented
~—_ asthe means S.E. 20 Experiment 2: Experiment 2 was similar to

Experimentdariment 1, with the difference that Experiment 2 was started when
Among IREG-RMarsidyacigsdestet) BppioxieTasaly FRGIMED iBAITACs YIS tMory
15 affect oﬁm%ag}m@l%m% divipedthan the reference peptide JV-1-38, subject to U.S. Patent
6,057,422 {Table VI). The peptides of the present irvention also more potently suppressed 1GF-1

levels in the serum and IGF-It levels in the tumors, as compared to JV-1-38 (Table V).

TABLE VL. .
20 Experiment 1; Effect of Treatment with GH-RH Antagonists on PC-3 Human Prostate Cancer

Xenografts in Nude Mice

Group- * Tumor volume (mm?) Turor weight  Tumor volume
- {mg) doubting time
Initial Final (% inhibition)  (days)

(% inhibition)

Contral 50.0£7.85 501111 378184.0 8.97x0.71

JV-1-38 49.2+8.37 2011804 239:58.0 12.31.04*
: {42%) (37%) |
Peptide 31 491x12.5 36302.8 237£53.3 14.0£2.68
B (28%) (37%)
Peptide 67 46.8+8.11 200+39.5* 1504221 17.0£3.51*
' (B0%) (60%)
35 Peptide 52 56.1+18.2 215+50.4 198+51 7 18.4+4,96*

(57%) (47%)

*p<0.05 vs. control,



into 8 experimental groups with 8 animals in each group, and received
single daily injections for 28 25 days as follows. 1. Control (vehicle
solution); 2. JV-1-38 (10 pg/day s.c.); 3. Peptide 46 (5 pglday, s.c.); 4.
Peptide 77 (5 pg/day s.c ), 5. Peptide 76 (5 pg/day s.c.); 6. Peptide 70 (5
wpgiansesy; 7. Peptide 79 (5 pglday s.c.); 8. Peptide 80 (5 paleaxis:604/024183
Further details of Experiment 2 are #% same as for Experiment 1. 30
Experlment 3: Male nude mice were implanted S.C. with 3 mm3 pieces of
TABL@CY@ human hormone mdependent prostate cancer tlssue on both flanks,
i i 0 atetiy m3eviifeaiiGe-t and the
TumdNebﬁdéMGﬁtdwirKﬂ@FQKﬂe‘luwmaé gé@&mﬁmﬂbb%f@ & ammﬁlﬁﬂanaﬂﬁaamcer
and received_single daily injections for 28 days as follows: 1. Control
vehicle solution); 2 JV-1-38 10 pg/ 35s.c.); 3. Peptlde 35 (10 pg/day
5 Gmué.c.); 4. PEPIGEEE ¢ T@rﬂlg)/dayuéner 81 Bﬁﬁepﬁeﬁ pg/day s.c.); 6.
Peptide 3% (ighsigray s.c.); X"VP@}WWM (10 pg/day s.c.). Tumor
——Nolumes-were- measured perment was.endedon .
. conv8RY 28 by gaggficing the mlcgw;rggﬁrlsoﬂurane anesthesia. Resulting
mors WeJ cleaned, weighed ?F%d snap-frozen until further analyses:
tunk bloo "&?/ag collected fr abdomlnal aorta and serum was
separatetlfor RIA WO 2005/63%6b53 PCT/US2004/024183 86
Peptrdaéasuremeﬂta)f IGF-I. Statist@abamalyses of the measurement results
were done4ly ANOVA follo @Ia By Fisher test; data are presented as the

Pepﬁ{ng?ns %J% %(EE eriment 4: 531& I%é%?rlmental details of Experiment 4 are

CJV-1-

he'same a4 xperiment e following difference. When tumors
~ reached H¥6lume of approxn‘ﬁét@ly 55 mm3, the mice were divided into 5
19 Peptidegierimentaltgoups with 8 tad@ animals in each group and received single
daily injegigns for 28 days as follows: 1. Control (vehicle solution); 2.
Peptide 80 (5 pg/day s.c.); 3. Peptide 86 (5 pglday s.c.); 4. Peptide 95 (5
/day s.c.); 5. Peptide 96 (5 pg/day s.c.). Further details of Experiment 4
WL “fg’ﬁ'reé:’*{?@ &hme as for Experiment 3. Results Experiment 1: Among the
GH-RH antagonists tested, Peptide 67 and Peptide 62 exerted a stronger
20 Experiniaibitory 15 effect on the growth of PC-3 tumors than the reference

Peptlcge%'dse‘l)vd& % §g,§u§gt7t§ Lﬁe%tuf %ntngQL?e?'t/’bZ??@aibégt\AQ B-Bh Ee present

of the present invention also more potent ressed

enB U T8 SBTRT St O RROEL HERL foUfEa St AT RS of PC-3
cance iy 298P ¢Has\ieTRB LR YNPOEKpR AMERMILtITHcly b rxéatﬁﬁaﬁrwwntml

value GiHsiRHVANtaGeNista:18NoP Be gt mTarrBrasiate, Gepties »enagrabptite Nigdgers
25 statEstMsjﬁ%Fsigniﬁcant on one or more of these furmor parameters. it contrast, reference peptide
JV-1-38, subject to U.S. Patent 6,057,422, did not decrease the tumor volume, and only caused a
slight and non-significant inhibition of 10%:in the weight of PC-3 tumors, when used at a double
dose of 10 pg/day_{Tabie Viil). In addition, Peptide 70, Peptide 79, and Peptide 80 of the présent
" invention significantly’ decreased -serum 1GFA levels by 3‘1 %-42% but peptide JV-1-38 ‘had no
30 effect (Table IX).

TABLE VIl
Experiment 2: Effect of Treatment with GH-RH Antagonists on PC-3 Human Prostate Cancer
Xenografts in Nude Mice

35
Group Tumor volume (mm?’)' Tumor weight  Tumor volume
: (mg) doubling time
initial Final (% inhibition)  (days)

- (% inhibition)

40 e



Group Tamar volume (mm) Tumor weight Tumor volume ---- -- -- (mQ)
doubling time 25 Initial Final (% inhibition) (days) (% inhibition) Control
50.07.86 501111 37884.0 8.970.71 JV-1-38 49.28.37 29180.4 23958.0

wo R Sd:4s 30 (42%) (37%) Peptide 31 49 112.5 36392.8 23753.3
14.02.69 (28%) (37%) Peptide 6746.88.11 20039.5* 1502 ¥ V72&#024183

- (60%) (60%) 35 Peptide 62 56.118.2 21550.4 19951 7 18.44.96* (57%)
Contro{4796) *32@:8B2vs. conbbiss4D WO 2085201695342 jJUS2004/024183 87
Jv-1-3§ ABLE WilzEa@erimegy-LyEHect ofsEreasrgent with, $H-RH Antagonists on

the Serum Levels of I@in-l and the 'kl'(}gmor Concentrations of IG_F-ll in
Pentid I\Lléde Mi%%e ?earing Xencligrafts of I!) “3'Human Prostate Cancer 5 Group
PICeSSrum IGFRfigimL) F8H6r I GF-11'§RRRd proteitf)3gh inhibition) (%
inhibition) Control 1492%}4 21964.(84%Y-1-38 1478.49 20843.3 10 (1%)
Peptide(3%0) PeniseB1 133{3414.3056.0143.196) (41%), Peptigde 67 12810.6

13969.2 (14%). (37%)sck5 Peptide 62 1418.86 N.I. (5%) N.I., not
s 2 E?iqd/é}%, Peptide 77, Peptide 76,

Beptide FEST 0 Experiment2: Pe '
eptide éptid%@?ﬁ’gptide 7%l Peptide%6%? the pfetidft invention, used at
a dose of 5 pg/day, dé¢¥ased the@dfabr volumes and tumor weights' of

10 PeptideP@-3 26.5:3.7 = 19940.4'%  119£253% 126425
| (43%) (58%)
Peptide 79 . 29.1¢4.3 130440.4%  153%54.5 13.641.84
(60%) (46%)
Peptide 80 ©  24.8:2.2 128£38.9%  137#46.1%  16.744.3%
15 (64%) {52%) |

"p<0.05 vs. control; #p<0.05 vs. JV-1-38,

TABLE X )
20 Experiment 2: Effect of Treatment with GH:-RH Antagonists on the Serum Levels of IGE-1 in Nude

Mice Bearing Xenoagrafts.of PC-3 Human Prostate Cancer

Group Serum IGF-| (ng/mL) (% inhibition)
25 :
Control 2624181
JV-1-38 203280 0%
Peptide48 - . 288#179 . . 0%.
Peptide 77 = -+, 4:3:276£16.8. S 0%
30 Peptide 76 260229.7 1%
Peptide 70 175412.97% 33%
Peptide 79 181219.8+ 31%
Peptide 80 152+7.83" 42%

35**p<0.01 vs. control; **p<0.001 vs. control.

Experiment 3:
All peptides tested significantly inhibited the growth of PC-3 tumors at the dose of 10 pg/day
Peptide 35, Peptide 36, and Peptide 39 had more potent antitumor effect than reference peptide
40 Jv-1-38 (Table X). : :



cancers by 20-64%, and increased the tumor volume doubling times by up
to 101 % of the control value (Table VIII). The effects of Peptide 77,
Peptide 70, Peptide 79, and Peptide 80 were 25 statistically significant on
one or more of these tumor parameters. In contrast, reference peptide
- wdhibsfssuject to U.S. Patent 6,057,422, did not decrease the-R¥e.1/024183
volume, and only caused a slight arsd non-significant inhibition of 10% in
the weight of PC-3 tumors, when used at a double dose of 10 pg/day
(TaE‘P@WP} In addition, Peptide 70, Peptide 79, and Peptide 80 of the
Q i Mty iR Fedbsenism M6 PClevelsiby Bildddia%ancer
engﬁbﬁﬁ@méﬂ,{r 38 had no 30 effect (Table 1X). TABLE VIII. Experiment
2. Effect of Treatment with GH-RH Antagonists on PC-3 Human Prostate
Cancer Xenografts in Nude Mice 35 -- -- ---- - --- Group Tumor volume
5 Growpym3) TuMBIWVERAETTMAr volume TURGT WBiEBling 4iRe MRiitae Final (%
inhibition)-fdaysy-(Ye-irhibitiorn)-40 WEOR005/01698@ubling tirme
PCTIUS20:@4(024183 g&4fontrol 28#inhiBladd B4 8288721 8.30.7
JV-1-38 29.33.8 35172(9 ,9 8.70.7 (0%) (10%) Peptide 46 26.62.7
24693.7 18866.1 11.21.3 5 (30%) (34%) Peptide 77 27.23.2 19244.1
1383437 10.70.8% 45%) (51%) Peptide 76 26.83.4 23230.8 226483
10 Conigol0.6 (34901 (2600) 105REIAde 70 28958321994014°64:0.8825.3*# 12.62,5
NV-1(48%) (5886 xPepide 797894843 138440153545 4:3.61.8'# (60%)
(46%) Peptide 80 24. 8%)8%0 838.9*# 453/746 1* 16,74.3*# 15 (64%) (52%)

F—"pt;deg 05 VSe5°7° t{ Q #pD0oyeIV- i Bks9r 17,0022

(68%) . (59%) o
15 Peptide 36 ss.cm 1.7 214£72.6*  351:89.6 18.723.83
(76%) (48%) '
Peptide 37  50.0£13.0 323+68.0% 440104 . 1274203
. (57%) (37%)
Peptide 35 86.7+11.2 271£109™ 247455 4* 19.6+2.10
20 (66%) (65%)
Peptide 41 B6.7+12.5 341x107* 579+188 28.2+9.85
' (54%) (17%)

“n<0.05 vs. control; **p<0.01 vs. control.
25.
Experiment 4.
All four peptides, administered at a dose of 5 pg/day, significantly inhibited the growth of PC-3
tumors m nude mice. Peptide 96 had the strongest antitumor effect in this experiment (Tablé XI).
Serum IGF-| ievais-:wgge‘s?lsc?-;,i_n_hi.pi_iéd_ in.all-groups-treated with antagonists, the effects of Peptide
30 86 and Peptide 96 being statistically significant (Table XI).

- TABLE XL
- Experiment_4: Cffect of Treatment with GH-RH Aniagonists .on PC-3 Human Prostate Cancer
Aenografts in Nude Mice

35
Grou'p Tumor volume (mm?) Tumor waight  Tumor volume
(mg) doubling time
initial Fipai (% inhibition)  (days)

. {% Inhibitien)
40




TABLE IX. 20 Experiment 2: Effect of Treatment with GH-RH Antagonists

wodheersum Levels of IGF iin Nude Mice Bearing Xenografts of PC-3
Human Prostate Cancer Group Seggm IGF-I (ng/mL) (% inhibittolj24¥4/024183

: Control 26218.1 JV-1-38 28328.0 0% Peptide46 28817.9 0% Peptide 77
Contrep7616.8%0%:30 Peptidé376326029.7441364Peptide #0 47512.9% 33%

PeptidPeptide 79,183 19.8**8806s Peptide 30 27 83" 4204,35-7"p<0.01 vs,

control; **p<0.001 V%B%)ntrol. Exp‘%r(jé*nent 3: All peptides tested
inhibited the growth of PC-3 tumors at the dose of 10 pg/day,

. Significaptl
pepmﬁ%’%gtide %?%gﬁtide 3B 8NP eptid¥BIhEd mor goteiit antitumor effect
than reference peptid@?0 JV-1-3&§¥able X). WO 2005/016953
Peptidd @B T/USR0844024 18398278 ABLE Xdexperiment 3; Effegl-of Treatment with

GH-RH Antagonists @goPC-3 Hum;g{rostate Cancer Xenografts in Nude
(mm umor weight Tumor volume ----

.. Mice 5 up.Tumor volume

P e *: *k k. .

ept‘de??ﬁ%) do%{&%ﬁ%t?me IRti&PRMal (64FHibIdon) (ddySE®ATRhibition) 10
Control 71,110.5 67847 700152 $6%0.96 JV-1-38 68.38.08 27648.7**

10 —-—38662:9%18.21.84(66%)-{45%) Paptide 35 65 711.3 26152,9** 28658.9*

p<0.05L% QR (B8%H {39%) -5 Peptide 36 68.011.7 21472.6** 36189.6
18.73.83 (76%) (48%) Peptide 37 60.013.0 32368.0* 440104 12.72.03

TABLE XH.
Experiment 4: Effect of Treatment with GH-RH Antaganists on the Serum tevels of IGF in Nude

15 Mice Bearing Xenografts of PC-3 Human Prostate Cancer

Group Serum IGF-| {ng/mL} (% inhibition)
20 Control 165£10.2
Peptide 80 136£15.3 18%
Peptide 86 118£8.94* 28%
Peptide 95 127417 .5 23%
Peptide 96 114415 5% 31%
25

*p<0.05 vs. control.

Effect of GH:RH antagoniston HT-29 human colon'cancer xenografts in nude mice

30 HT-29 human colon cancers were transplanted sc. info male nude mice. 19-days after
transplantation, the mice were divided into two groups of 10 animais each, and the treatment was
started. Mice in the treatment group received sing’iel daily injections of Peptide 67 sc. at a dose of
10 pg/day for 62 days, while the contro} group was injected with the vehicle solvent. Tumors were

measured regularly, and tumor volume was calculated. The mice were.sacrificed at the end of

35 experiment and tumor weights were measured.

Results .
Treatment with Peptide 67 for 62 days caused a significant inhibition of 56.3% in the

volumes and 53.9% in the weights of HT-29 tumors growing in nude mice, as compared to the

40 control group (Table XiI).



(57%) (37%) . Peptide 39 66.711.2 271109** 24755.4* 19.62.10 20 (66%)
W62%0}/Bepside 41 66.712.5 341107* 579188 28.29.85 (54%) (17%).,
*p<0.05 vs. control; **p<0.01 vs. congrol. 25 Experiment 4: All ;Ifa % 0047024183
peptides, administered at a dose of 5 pg/day, significantly |nh|b|ted the
grO\erﬁ“& BE-3 tumors in nude mice. Peptide 96 had the strongest
‘ 5 M HeoTiebbs $H TSR UBHAFCUISVELS WE R hogratts
in Na&@qmeglblted in all groups treated with antagonists, the effects of Peptide
30 86 and Peptide 96 being statistically significant (Table XII). TABLE XI.
Experiment 4. Effect of Treatment Wlth GH-RH Antagoristson PC=3
SroWfuman ProstateF@éHE@ng%'H@@r‘éﬁ@Xn Nude Mice 35- GFoupr-weight (mg)---

UTUUP IUIIIUI V'UIUIIIL, \IITI‘II) Tllmnl" \l\lnlﬂhf Jumor \Iﬂlllmp e -(m(ﬂ

ccnﬁ@ubling time Initial Fi@@éﬁ_/gzighibition) (days) (% inhiblt%%_%g
(5/016953 PCT/US?, 2%118 4183 90 Control 56.310.8
P 451343 7.30.52 Peptide §6°53.210 1 30868.7* 7521501‘1%#49%8* 68%

1.4 A X% = con/ [ g ad 0 VA

48% Peptide 86 56.18.67 39771:8"64394:9*12:11:46*5 56%
10 "p<0P&ptidenys!60.912.2 39379.8' 666131* 12.51.80* 69% 54% Peptide 96
"~ 56.213.3 30165.2** 489114** 11.00.87" 77% 66% 10 *p<0.05 vs. Control
EtectT SORMSAAMRL on DMS-153 human smalt cell lung carcinomas (SCLC) xenoarafied
into nude mice
Male nude mice were implanted s.c. with 3 mm® pieces of DMS-153 human SCLC tissue.

15 When tumors reached a volume of approx. 100 mm® the mice were divided into 3 experimental
groups of 6-8 animals each and received the following treatment for 6 weeks group 1 {controf},
vehicle solution; group 2, Peptide 67 (10 ug/day s.c.); group 3, Peptide 31 (10 pg/day s.c.). Tumor
volumes were recorded twice a week. At the end of treatment, mice were anesthetized with
isoflurane, killed by decapitation, trunk blood was collected for measwrement of serum IGF-], and

20 tumors were excised and weégh_ed. Data are presented as means + S.E. Data were evaluated by
one way ANOVA and the Student-Newman-Keuls test.

Resuits .

Tumor weights were signiﬁcént}y:decreased in animals that received treatment with eithar

25 GH-RH antagonist, Peptide 67 or Peptide 31, as compared to controls (Table XIV). Tumor volumes
were also significantly smalier in the group that received Peptide 67. In addition; both antagon:sts
significantly reduced the serum levels of IGF-} ag compared to those in the control animals (Table
XIV). The expression of mRNA for IGF-l was likewise inhibited by bofi antagonists, the ievel of
r @xpression being 100£1.5% in the control group, 78.0+44.3% in the group treated with Peptide:87,

30:and 42, 7£18.5% in the group that received Peptide 31, The inhibitory effect of Peptide 31 on the
IGF-Il mRNA expression was statistically significant (p<0.01 vs. control).



TABLE XIl. Experiment 4: Effect of Treatment with GH-RH Antagonists on
wo thespecodn Levels of IGF I in Nude 15 Mice Bearing Xenogtafts of PC-3
Human Prostate Cancer Group Segpm IGF-1 (ng/mL) (% inr:P? |E/olhs)2°§(‘)(02“83
TAB Control 16510.2 Peptide 80 13615.3 18% Peptide 86 1188.94* 28%
- LBei¥de 95 12717.5 23% Peptide 96 11415.5* 31% 25 *p<0.05 vs.
eccantrestirfft ettb B FRIRhaRERSNISE B ] lon cancer
and oxemogsats igryde.mice 30 HT-29 huﬂqusfogétﬁ% ol Taﬁs in Nude Mice
transplanted sc. iInto male nude mice. 19 days after transplantation, the
5 Grou mice were divided into two groups of T0 armmatseach;-and-the treatment
Fwas  startéBOMiegHhe treafivmeotigtaup reedived singlegiailydpiections
of Peptide 67 so. at a dose of 10 jig/day for 62 days, wh[ilggng@ control
group wa% injesies) with the vehicle solvent. Tumors Wefé-:- ‘MmE&asured
regularly, and tumor volume was calculated. The mice Waigditiamiced at
the end of 35 experiment arfa't‘[‘ﬁ'mor Weigﬁ‘f?'were measured. Results

10 Treatment with Peptide 67 for 62 dé¥drediteell a significant inhibition of
56.3% inthe-votumes-ard-53-9%.-in-the Wpighfﬁ of HT-29 tumors .grOWing

rnma—oor

Controin nude Zrficey.2s compared toshe; 40 cong&l%r‘%:p (Table Xl1). WO
Peptide?§05/016853 RET/US2004/ %4+183 91 TABLE XIII. Effiet eatment
with Gl—gﬁ%Antagonist Peptide 67 on HT22¥Hfiman CYibRtaRter
—_— Xenoorafts in Nude Mice 5 Group Final t(#®6F volume @ows)3) Tumor
ePtidaddight (g0 bhtrol 279264383202543 Repsidedd7 12483205 1434405+
10 *p<@xBys. control Effect ..of GH-RH q%@ﬁonists or{13 S-153 human
small cell lung carcinomas (SOLO) xenografted into nlidé mice Male
*p<0.05%q(? Qri&e were implanted s.c. with 3 mm3 pieces of DMS=153-human-
_ S_CL% tissue. 15 When tumors reached a volume of approx. 100 mm3 the
mice were divided into 3 experimental :
Effect of GH-RH antagonists on H-89 human SCLC xenografted into nude mice

20 Male nude mice i j ;
Hee were implanted s.c. with 3 mm’ pieces of H-69 human SCLG tissue,

23 treatment, mice were anesthetized with isoflurane, killed by decapitation, an

When tumors reached a volume of approx. 80 mm’ the mice were divided into 4 experimental
groups of 7-8 animals each and received the following treatment for 4 weeks: group 1 (éontr {

vehicle solution; gr'oup 2, Peptide 67 (10 pg/day s.c.); group 3, Peptide 31 (10 Hg/day s.c.); roi)'
4, Peptide 72 (10 Hg/day s.c.). Tumor volumes were recorded twice a week. At ﬂ;e‘ ;aid oF;
and weighed. Data are presented as means + S.E. Data were evaluated bydo:l: ::ys:e!\:i;j:lsed
the Student-Newman-Keuls test. "

Resuig_sf, e T

30 . . . N N . .. . .
- All GH-RH antagonists, given as single daily injections at a dose of 10 ug/day, significantly

inhibited the growth of H-69 tumors in nude mice. Among the compounds tested, Peptide 72 had
the strongest antiproliferative effect (Table XV}

35

40



groups of 6-8 animals each and received the following treatment for 6
woenksigiossp 1 (control), vehicle solution; group 2, Peptide 6g4+R;8H 4153
s.c.); group 3, Peptide 31 (10 pg/days.c.). Tumor volumes were recorded
- twice a week. At the end of treatment, mice were anesthetized with
isofIdrte ¥Mied by decapitation, trunk blood was collected for
Effpreoflratent wiseHRH GEdoRad G0-H60005WEe RX SIS and WeIghes e
Data are presented as means_S.E. Data were evaluated by one'way
o:ANOVA and the Studen -Newm?n-Keulgtest. Results Tumor weights
were significantly decreasBinAA I hat received treatment with either
5 25 GH-RH antagonist, Peptide-67orPeptice-31-as-eempared to controls
(Table XIV). Tumor volumigd were also signdigantly smaller in the group
that received Peptide 67. In addition, both a%ﬂﬁi@iﬁ&ﬁ significantly
reduced the serum levels of IGF-I as compared to t oge in the control
e anilmals (Table XIV). The expression of mMRNA for TGFAI'Was TiKewise
“MHRibited by both antagoMi&ls, the level of eXB885&#n being 1001.5% in
10 Penfiie 8ntrol group, 78.04823% in the group treatesbwith Peptide 67, 30and
42.718.5% in the group that received Peptio[ee’b’/g,. The inhibitory effect of
pepp@piide 31 on the IGF-11 mMRNA expressio%%*statisticalIy significant
(p<0.01 vs. control). WO 2005/016953 PCT 04/024183 92 TABLE
XIV. Effect of Treatment with GH-RH Antagi{iéts on DMS-153 Human
Peptige’® xeno rafts in Nudd¥ice and on the S@ast IGF-I Levels 5 Group
15 Tumor weight (g) Tumor volume mm3 () Segamy 1GF-1 (ng/mL) (% .
inhibition) (% inhibition) Initial Final 10 (% inhibition) Control 2.310.25
*p<01&t§]g°é 364t1§31 169.009.9 9.9 Peptide 67 1.600.19* 13224 265030*
117.6t11772%°(31%) (28%) (30%) Peptide 31 1.580.11* 13820 3329180
118.412.5* 15 (32%) (10%) (30%) *p<0.05 vs. control




Effect of GH-RH anta onists on H-69 human SCLC xenografted into nude
mice 20 Male nude mice were implanted s.c, with 3 mm 3 pieces of H-69
human SCLC tissue. When tumors reached a volume of approx. 80 mm3
the mice were divided into 4 experimental groups of 7-8 animals each
and received the following treatment for 4 weeks: group 1 (control),
vehicle solution; group 2, Peptide.67 840 pg/day s.c.); group 3, Peptide 31
(10 pg/day s.c.); group 4, Peptide 72 (10 pg/day s.c.). Tumor volumes
were recorded twice a week. At the end of 25 treatment, mice were

We cigiiesthetized with isoflurane, killed by decapitation, and tumors were
excised and weighed. Data are presented as means S.E. Data were

1. evaluaesthyene W ANOYA 8Rd. fhe Siugenilewman-Keuls test.
Results 30 All GH-RH antagonists, given as single daily injections at a
dose of 10 pg/day, significantly inhibited the growth of H-69 tumors in
nude mice. Among the compounds tested, Peptide 72 had the strongest

P00 5 TAB A e of Tisaimen ik iRy =o'
17k \ J! \ . 201 1 I en 1N, -
Leu AS%ritp;g%?l%stsg\ or?— ?—?ﬂé%?—lllurrifaeﬁ S nC"QSRogﬁ;%ffi\l -{% I@}dﬂégwgg p(?r@tﬁp
wherdiumor volume (mm) Initial Final (% inhibition) Control 8113 2350189 10
R, is PeRtided,8210,608135* (76%) Peptide 31 8036 8321-23" (67%)
A0 is%ﬂt_ (gg g\l-py _3* 15 (90%) *p<0.001 vs. control 94 We claim: 1. A
A is%ﬁgﬁ grs Iecterd from the group having the formulae:

o . RETYFD- B2 Adh3-Alad-lle5-Phe(Cl)6-Thr7-Asne-Har9-At0-A"-Lys12-Va
AT I8 AR Abu' 5-Gin 16- |

and pharmaceutically acceptable salts thareof.

2. A compound of claim 1 selected from the group consisting of:



Leul7-Ser'8-Alal9-A20-Lys21-Leu22-Leu23-GIn24-Asp25-11e26-Nle27-D
-Arg2'-H ar29-NH2 wherein R1 is PhAc or CH3(CH2)6CO, AtO is Tyr,
Tyr(Et) or Tyr(Me), A"is His, Har, Amp or Cit, A2D is His, or Arg. and
pharmaceutically acceptable salts thereof. 2. A compound of claim 1
selected from the group consisting of: 95 [PhAc-Tyr', D-Arg2, Phe(pClI)6,
Harr, Tyr(Me)1D, His", Abuts, Nle27, D-Arg28, Har29]hGH-RH(1- 29)NH2
Peptide 62 [PhAc-Tyr', D-Arg2, Phe(pCl)6, Har9, Tyr(Me)'0, Harl1,
Abu75, Nle2', D-Arg28, Har29]hGH- RH(l 29)NH2 Peptide 63 [PhAc-Tyr1,
D-Arg2, Phe(pCh6, Har9, Tyr(Me)10, &mpll Abul5, Nle27, D-Arg28,
Har29]hGH-RH(1- 29)NH2 Peptide 64 [PhAc-Tyr', D-Arg2, Phe(pCl)6,
P ) %r ts-{;;} D 28, Har? Hﬁa 2%3
[2 QT:EZB?@?&;%&C %Iji' ﬁrg hge(pé[)% Hé_rgg T?/llrizelg/lie)ﬁ) II\MWZGH RA(
ﬁisZO Nle27, D-Arg28 Har29)hGH-RH(1- 29)NH2 Peptide 84 [PhAc-Tyr’,
D-Pegjdie(pCl)6, Har9, Tyr(Me)10, His, Abu's, His20, Nle27, D-Arg28,
Har25)hGH- RH(1 29)NH2 Peptide 85, and combinations thereof. 96 3.
u I 2f he rodu on
[PhAItl?grrmseﬁch cal C ngd Sﬁ%ﬁi uppres%]lgig vels o] f HoiLSn%tr atienf IlihGH RH(1-
eed of same. 4. The use of a compound of claim | or 2 for the production
of Bgphiasraaceutical composition for suppressing IGF-I or IGF-11 levels in
the tumor tissue of a patient having a cancer carrying receptors for IGF-I.
e € pr2f0rt jon of
PhA? T&nglc%?ﬂlbgl (C:%ngﬂ @?%pressﬁg "VEGF Ie\?ezls?it azs hGH RH(1-
-29)N{2§sue of a patient havmg a cancer.

Pepiide 84

[PhAC-Tyr!, D-Arg®, Phe(pCl®, Har®, Tyr(Mie)'®, Cit", Abu'®, Nie”, D-Arg®, Har*lhGH-RH(1-
20)NH,
Pepiide 65

[PhAc-Tyr', D-Arg?, Phe(pCl)®, Har®, Tyr(Me)'®, Abu"™, His™, Nis¥, D-Arg®, Har®JhGH-RH(1-
29INH,
Peptide 84

[PhAC-Tyr', D-Arg?, Phe(pCl)®, Har®, Tyr(Me)'®, His", Abu™, His®, Nie”, D-Arg®, Har®IhGH-
RH(1-29)NH,
Peptide 85, and combinations thereof.



6. The use of a compound of claim 1 or 2 for the production of a

pharmaceutical composition for suppressing levels of IGF-I in a patient in

need of same. 7. The use of a compound of claim 1 or 2 for the production

of a pharmaceutical composition for suppressing serum IGF-I levels in a

patient having a cancer carrying receptors for IGF-I. 8. The use of a

compound of claim 1 or 2 for the production of a pharmaceutical

~ composition for suppressing GH levels in a patient having a cancer

carrying receptors for IGF-1 or GH. % The use of a compound of claim 1

or 2 for the production of a pharmaceutical composition for blocking

GH-RH receptors in a patient having a cancer carrying receptors for GH-

RH. 10. A pharmacologically administrable composition for the '
3. Sbppressiinafdevetsiofi Gil iMeém patientcdmsistingregsetdiallyf of aharmaceutical
Compogmn&l%&feg@.u@159&2ar@mrp%%a&q!%@'gf@aﬁ%mab'e carrier. 97

1. A pharmacologically administrable composition for the suppression of

IGF | or IGF-II levels in the tumor tissue of a patient having a cancer
4. Garryisg receptomnfoui@ Fof atwisistingr esdenttaly mbauctonpetind shetadbeutical
compoé’u%%cﬁ‘%@p%@f%aﬁg'gg'&a“@iaﬁ%‘&@?lﬁ GRLI ma?ﬂ@éue of a patient having a

harmacologlcall%)admlnlstrable composition for the suppression o
cancer ARG FRBPIRIFMGF {€5ie of a patient having a cancer consisting
essentially of a compound of claim 1 or 2 and a pharmacologically

5. afgeptable carrsr 13, A ePaJmacqlogaC.@"voﬁqn@ngmlﬁoﬁor@pg %%”{égceut.caf

the suppression of Ievels of IGF-I in a patient consistin essentla
compoiR SRmPORERG YD einip s imaRas BEtesIRf aé@é'ﬁfélﬁfé“%ﬁlfé’?‘“q@[

A pharmacologically administrable composition for the suppression of GH

6. Iﬁ%’@'ﬁé@ &f Pé‘tk%?ﬁ;?@u’d?go? CReH C%gyin%rre{ﬁ%p Gyl %cgno% fl o ;g?'\armaceutlca[

- consisting essentially of a compound of claim 1 or 2 an
compo%"l‘%ﬂfﬁé%ﬁ’@é‘?@élﬁﬂé%\‘,%ﬁf%fli%:cbﬂl%tpai@“wrbﬂ%?ﬁw%‘éﬂﬁ@calIy

administrable composition for the suppression of IGF-I levels in a patient

7. havinga Sﬁrscegoﬁwmn@ g%cagw%foesé%&%mns'@ﬁl@&%ﬁsem jally of 8 fmagetical

compound of claim 1 or 2 an harmacological acceptabcfe cafrier.
Compo%ﬂhéﬂ?h%&?ar&@%%@lf%wmuHfs‘irb\ﬁ\ée@oiﬁﬁo%@ﬁ@ﬂ’fﬁ%%&uw%bépiaﬁaq®¢0ﬂptors
for IGFGH-RH in a patient having a cancer carrying receptors for GH-RH

consisting essentially of a compound of claim 1 or 2 and a

[%harmacologlcally acceptable carrier.

8. he use of @ compound of claim 1 or 2 for the production of a pharmaceutical

composition for suppressing GH levels in a patient having a cancer carrying receptors for |GF-|
or GH.

9. The use of a compound of claim 1 or 2 for the production of a pharmaceutical

composition for blocking GH-RH recepiors in a patient having a cancer carrying receptors for
GH- RH.

10. A pharmacologically administrable composition for the suppression of levels of GH in a
patient consisting essentially of a compound of claim 1 or 2 and a pharmacologically acceptable

carrier.
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11. A pharmacologically administrable composition for the suppression of IGF-| or IGF-}|
levels in the tumor tissue of a patient having a cancer carrying receptors for 1GF-l consisting

essentially of a compound of claim 1 or 2 and a pharmacologically acceptable carrier.

12. A pharmacologically administrable compaosition for the suppression of VEGF levels in the

tumor tissue of a patient having a cancer consisting essentially of a compound of claim 1 or 2
and a pharmacologically acceptable carrier.
13. A pharmacologically administrable composition for the suppression of levels of IGF-lin a

patient consisting essentially of a compound of claim 1 or 2 and a pharmacologically acceptable
carrier.

14, A pharmacoliogically administrable composition for the suppression of GH lavels in a
patient having a cancer carrying receptors for IGF-1 or GH consisting essentially of a compound
of claim 1 or 2 and a pharmacologically acceptable carrier.

15. A pharmacologically administrable composition for the suppression of IGF-l levels in a

patient having a cancer carrying receptors for 1GF- consisting essentially of a compound of
claim 1 or 2 and a pharmacologically acceptable carrier.

16. A pharmacologically administrable composition for blocking receptors for GH-RH in a

patient having a cancer carrying receptors for GH-RH consisting essentially of a compound of
claim 1 or 2 and a pharmacologically acceptable carrier.



