
;e3eb+rb(4^6Tr   FIELD OF INVENTION This invention was made in part with
Government support from the 5 Medical Research Service of the Veterans
Affairs Department. The Government has certain rights in this application.
The present invention relates to novel synthetic peptides which inhibit the
release of growth hormone from the pituitary in mammals, and to 10
therapeutic compositions containing these novel peptides. BACKGROUND OF THE
INVENTION Growth Hormone. ("GH") is a peptide having 191 amino acids which
stimulates the production of numerous different growth factors, e.g.
insulin 15 like growth factor 1 (IGF-I) and so promotes growth of numerous
tissues (skeleton, connective tissue, muscle and viscera) and physiological
activities (raising nucleic acid and protein synthesis and lipolysis, but
lowering urea secretion). 20 Release of GH is under the control of
releasing and inhibiting factors secreted by the hypothalamus. The primary
releasing factor is growth hormone releasing hormone ("GH-RH"); human
growth hormone-releasing hormone ("hGH-RH"1~ is a peptide having 44 amino
acids. The novel peptides ~f the present invention relate to analogues of
hGH-RH having only 25 residues 1 ttrrc~ugl~ 29 ("hGH-RH(1-29)NH2"), i.e.,
to analogues of the peptide which has the amino acid sequence:
Tyr-Ala-Asp-Ala-Ile5-Phe-Thr-Asn-Ser-Tyr'-Arg-Lys-Val-Leu-Gly'sGlr~-Leu-Ser
-Ala-ArgZ-Lys-Leu-Leu-Gln-Asp26-Ile-Met-Ser-Arg2y-NHS 30 GH has been
implicated in several diseases. One disease in which GH rs rrwolved rs
acronrr~cialy, in which excessive levels of GH are present. The   21 May
2003  2 abnormally enlarged facial and extremity bones of this disease can
be treated by administering a GH-RH antagonist. Further diseases involving
GH are diabetic retinopathy and diabetic 5 nepl~ropathy. The damage to tile
retina and kidneys respectively in these diseases, believed to be due to
GH, results in blindness or reduction in kidney function. This damage can
be prevented or slowed by administration of an effective GH-RH antagonist.
. . 10 However, the main applications of GH-RH antagonists would be in the
field of cancer (A. V. Schally et al, in Gro .wih Hormone Secretagogues in
Clinical Practice) eds. Bercu, B.B. & Walker, R:F., Dekker, New York, pp.
145-1 fit, 1998). IGF-I and -li are potent mitogens far various cancers. By
suppressing GH secretion, GH-RH antagonists decreases the synthesis of 15
IGF-I in the liver and other tissues. GH-RH antagonists also reduce the
autocrine and paracrine production of IGF-I and/or IGF-II by various
tumors. In several experimental cancers, treatment with antagonists of
GH-RH produces a reduction in IGF-I and -II, concomitant to inhibition of
tumor growth. 20 In an effort to intervene in these disease and other
conditions, some investigators have attempted to control GH levels by using
somatostatin, one inhibitor of GH release. However, somatostatin, if
administered alone, does not suppress GH or IGF-I levels to a desired
degree. If administered in 25 cnmt~irratror~ with a GH-RH antagonist,
somatostatin would improve suppression of IGF-I levels much better.
Scientists have investigated various modifications of GH-RH to 



elucidate the relationship of the structure of GH-RH to its activity in an
effort 30 to provide synthetic congeners with improved agonistic or
antagonistic . '~ , , prupertres. Thus. it was early established that GH-RH
fragment comprising   21 May 2003  3 residues 1 to 29, car GH-RH(1-29?, is
the minimum sequence necessary for biological activity. This fragment
retains 50% or more of the potency of natrve GH-RH. 5 Tire first described
GH-RH antagonist, ~Ac-Tyr',D-Arg']hGH-RH11 29)NH~" which is generally
termed as the "standard antagonist" in the literature, was found to prevent
the activation of rat anterior pituitary aderiylate cyclase by
hGH-RH(1-291NH~,. The same peptide blocked the action of GH-RH on its
receptors in the pituitary and hypothalamus, and 10 inhibited the pulsatile
growth hormone secretion. A considerable number of patents and articles in
the open literature disclose analogs of GH-RH which either act as agonists
of GH-RH (i.e. act to stimulate the release of GHI or as antagonists of
GH-RH (i.e. act to inhibit 15 the release of GHI. Most of these peptides
are derived from the GH-RH(1 29I peptide sequence, with specific structural
modifications which account for their enhanced agonistic or antagonistic
properties. Thus, US Patent 4,659,693 discloses GH-RH antagonistic analogs
20 which contain certain N,N'-dialkyl-omega-guanidino alpha-amino acyl
residues in position 2 of the GH-RH(1-29) sequence. Published application
WO 97 /'! 6923 reviews earlier attempts to alter the secondary structure of
hGH-RH by modifying its amino acid sequence. 25 These earlier attempts
include: replacing Tyr', Ala', Asp' or Asnd with their D-isomers; replacing
Asn" with L- or D-Ser, D-Arg, Asn, Thr, Gln or D-Lys; replacing Ser" with
Ala to enhance amphiphilicity of the region; and replacing Gly''' with Ala
or Aib. When RZ in the analogs is D-Arg, and R"`, R", arid R''' 8fe
slll)StILUtBd as indicated above, antagonistic activity is said to 30
result. These antagonistic peptides are said to be suitable for
administration  . ~as pharmaceutical compositions to treat conditions
associated with   21 May 2003 4 excessive levels of GH, e.g.) acromegaly.
The antagor~istrc activity of the hGH-RH analogue "[Ser-4~[CHI,-NH)
Tyr"'(hGH-RH11-291" of US Patent 5,084,555 vvas said to result from the 5
pseudopeptide boncl li.e., a peptide bond reduced to a [CH2-NH) linkage)
between the R'' arui R"' residues. However, the antagonistic properties of 



ISer"-4~(CH_,-NH[-Tyr"'(hGH-RH( 1-29I were said to be.inferior to the
standard antagonist, IN-Ac-Tyr', D-Arg2)GH-RH(~1-29)-NHz. .10 US Patent
5,550,212, and US Patent Application 0$1f42,472, assigned to the same
assignee as the present application, disclose analogs of hGH-RH(1-29)NHl
said to have .enhanced antagonistic properties and prolonged duration of
action. These properties are believed to result from replacement of various
amino acids and acylation with aromatic or nonpolar 15 acids at the
N-termir7us of GH-RH(1-291NHZ, It is noted that in the above US Patent and
US Patent Application) R9 is always Ser, R'8 is Gln or an amino acid
forming a lactarn bridge (i.e. Giu), R28, is Ser, Asn, Asp, Ala or Abu, and
Rj" is Agm, Arg-NHS" Arg-OH, Cit-NH2, ~Cit-OH, Har-NHZ, Har-OH, or an amino
acid forming a lactam bridge (i,e. Lys or Orn). 20 SUMMARY OF THE INVENTION
There is provrded a novel series of synthetic analogs of hGH-RH(1 29)NHr.
These analogs inhibit the activity of endogenous hGH-RH) and therefore
prevent the release of growth hormone. The stronger inhibitory 25 potencies
of the nt:w analogs, as compared to previously described ones, results from
replacement of various amino acids. Specifically, the invention relates to
peptides comprising the formulae: - '
X-R'-R~-Asp-Ala-R'-R"-Thr-Rd-R9-R'-Arg-R'z-R'a-R"-R'5-R'-Leu-R'e-R"'-Arg_
30 R~'-R' =-Leu-Gln-Ash-ile-R~'-R18-R28-NH2 .. ' wherein X is PhAc, IndAc,
Ibu, Nac, 1- or 2-Npr) or Fpr,   21 May 2003 5 R' is Tyr ~or His, R2 is
D-Arg or D-Cit, RG is Ile or Val, R`' is Phe, Nal or Phe(Y1, in which Y=F,
CI, Br) 5 R~ is Asn, Gln; Ser, Thr, Ala, D-Asn, D-Glh, D-Ser, D-Thr, Abu,
DAbu, or Aib, ' R" is Arg, Har, Lys, Orn, D-Arg, D-Har, D-Ly.>y, D-Orn,
Cit, Nle, Tyr (Me), Ser, Ala or Aib, ~ ~ . , R' is Tyr or Phe(Y), ir1 which
Y=H, F,~ C1, Br, or OCH3; 10 R'2 is Lys, D-Lys, or Orn, R''' is Val or
~Ile. . R'4 is Leu or Nle, R'~ is C~ly, Ala) 'Abu, Nle or Gin, R"' is Gin
or Arg, 15 R'~' is Ser or Nle, R'n is Ala or Abu, R2' is Lys or Om, RZZ is
Leu, Ala or Aitr, RZ' is Met, Leu, Nle, Abu, or D-A~g, 20 Rid is Arg,
D-Arg, Ser, Asn, Asp, Ala or Abu, Rl is Arg, D-Arg, Har or D-Har, and
pharmaceutically acceptable salts thereof.   5a 21 May 2003 According to
one aspect of the present invention, there is pPovided a polypeptide
selected 



from the group having the formulae: X R~-R2-Asp-AI$-Rs-R~ Thr
R~~R~-R~-Arg-I~'z-R'3-1~1~-~1~-Ris-L.au-R's-Rya-Ar~R2~_R~'z.
L~u-Gin-Asp-Ile-R~r-R~~-R~~-NHZ wherair~ 7C i~ phAc, IndAc, Ibu, Naa, ~- or
2~Npr, or Fpr, R1 is Yyr tar His) F~2 Is ~ Arp ar !~-fit, Ra Is Ila ar Val,
. Ft6 is Phe, Nal ar Phe(Y), In which Y=F, ~I, fir, ' Fie is A~r~, Cln,
Ser, Thr, Ala, D-Asn, D-Gln, a-~er, CI=i'hr, Abu, C1-Abu, ~r Aib, R$ Is
Arg, Har, Lys, Cam, d Arg, D-Har, a-Lys, a-Orn, Cit) Nle, Tyr (Me), Ala ar
Aib, R' is Tyr ar Phe(r'), in which Y~H, F, CI, Br, or aGHs, R~~ Is'Lys,
a-Lys, or Cam, R'~ is Vel or Nle, R'~ Is Leu ar Nla, R'b is Gly, Ala, Abu,
Nle or GIr~, R'8 is C~In ar Arg, R18 Is aer or Nle, R' 1s Ala or Abu, R2'
1s Lys or Dm, R~ is Leu, Ala ~r Aib, R2T Is Met, Leu, Nle, Abu, ar G~-Arg,
R28 Is Arg, a Arg, Asn, Asp, Alai or Ahu, R~$ Is Arg) C~ Arg, Har ~r d-Har,
and .pharmaceutically acc~pt~bh ~~Ifi~ thoreof   21 May 2003 According to
another aspect of the present invention, there is provided the use of
polypeptide selected from the group having the formulae. X-R'-R~
Asp-Aia-R~-R~-Thr Rg-Ra-R'-Arg-R'2
R1a-R1~"R~5r~16-LeU-R'~-R'$.~4rg-R~1..R~.. Leu-C~ln Asp-IIo~Rx'-R~-R~~-NH2
wherein X is Ph~0.c, lndAc, lbu) N~~) 1- ar ~-Npr, or Fpr, R~ is Tyr ~r
His, Rz i~ C~-ArA or a-Clt, . R~ Is lie ar Va~l, R'~ is Pha, NaI or Ph~(Y),
in which Y=F, GI, 8r, R~ Is Asn, Gln, Sir) Thr, Ala, D-Aan,~ D-Gin, D-Sar,
D Thr, Abu) D Abu, or Alb, R~' !s Arg, H2~r, Lye, Cam, D Ark) a-Har, D-Lys,
D-Om, Glt, NI~, Tyr (Me), Ala or Alb, R' is Tyr or Ph~(Y), In which Y=H, F)
Cl, Br, ar C~CHs, R'2 to Lys, D-Lys, or Om, R'& i~ VII yr Nle, R'4 is Leu
ar Nia) R'$ is Gly, Ala, Abu, Nle or Gln, R'a i~ Gin or ArA, R'~ Is Ser or
Nfe~, Rr~' Is Alai ar Abu, ~i~' is Lys or Dm, R~ is Leu, Ala or Alb, R2' is
Met, Leu, Nle, Abu, ar D-Ark, R~s i~ Are, D Arg, Asn, Asp, AI~ ar Abu, R~
is Ark, D Arg, H$r car i~-Har, and pharmaGautiaally acceptable salts
thereof , far the ~uppreaslon of excessive levels of GH in ~ patient In
need of same   



5c 21 May 2003 According to further aspect of the present invention, there
is provided the use of polypeptide selected from the group having the
formulae: _ . .~,. . _ _ _ _ ___. ____ ._ _ _ _ __ _ _ 1 2 5 G $ 8 iG 12 13
1~ 15 ifi ip 19 $1 2~ X-R -i~ -Asp Ala-R -R -Thr R -R -R -Arg-R -R -R -R
-Fi -Leu-R -R Ark-R -R Leu-c~ln,Aapylle-R~~-R~$-Rya-NH2 wherein X is PhAc,
IndAc, Ibu, NaG, 1- ar 2-Npr, or Fpr, Ri is Tyr ar Hls, R~ i~ D Arg or
D-Cit, R~ i$ lie or Val, Rs i~ phe, Nal ar Phe(1~, In whioh Y=F, CI, fir,
Ra is Asn) din, 8er, Thr) Ala, D Asn, I~-C~ln, D-Ser, C1 Thr, Ab~r, C1-Abu,
or Aib, R$ la Arg) liar, Lys, Cam, D~Arg, D-Har, D-Lys, l~-(urn, Clt, Nle,
Tyr (M~), Ala or Alb, Ri t$ Tyr or Phe(Y)) in which Y~H, F, GI, fir, Qr
C~CHa, RiZ i~ Lys, D-Lye) or Om, Ri~ Is Val ar Nle, R14 Is Leu car Nle, R~~
Is fly, Ala, Abu) Nle ar Gln, Rig Is Gin or Arg, Ria is Ser or Nle) Ri is
Ala ar Abu, R21 is Lys car Cam, . Fig is Leu, Ala ar Alb, RAT l~ Met) Leu)
Nle, Abu) or D-Arg, Rya is Arg, D Arg, her, Asn, Asp, Ala or Abu, F~2~ is
Arg) D-Arg, Har ~r a-Har, and pharmaceutically ac~ptabie sali~ thereof, far
the treatrrrent of a patient hgvin~ a aanver eanyin~ receptors fr~r If3F-I
or -II   5d 21 May 2003 According to again another aspect of the present
invention, there is provided the use of a polypeptide selected from the
group having the formulae: X-R~-R~ Asp,Ala-RS-Re-Thr
Rg-R~-R~~-Arg-F12-R13"R14-Ris"R1s-Leu-R~e-R~~-Ark-R21"R~Leu-Gin-Asp-Ile-E~z
7-R~-R~-NHS wherein X Is PhAc, Ir~dAc, Ibu, Nac,1- or 2-N(~r, ar Fpr) Ri la
Tyr or His, I~~ Is D Arg ar a.-GI#, R9 is Ile ar Val, Re Is Phe, Nal ar
Phe~(Y), in which Y~F) Gi, Br, fte is Asn, Gln, Sar, Thr, Ala) D Ann,
a-c~ln, D.-Ser, a Thr, Abu, d Abu, car Aib, R~ is Arg) Har) Lye, urn, D~4~,
Q-Har, L7-Lys, D-Vim, Cit, Nle, Tyr ~Me~), Ala ar Aib) R' Is Tyr or Pha(Y),
in which Y=H, F, Vii, Br, ar (~G_ H~, R~~ is Lys, D-Lye) ar Cam, . R~s Is
Val ar Nls, R14 (s Lau or Nie~, R15 is idly, Ala, Abu, Nle or Gin, R's is
Gin or Ark, 



R1a (s ~3er or Nla, R~9 is Ala yr Atyu, R~~ la Lys or Cam, R~ Is Lei) Ala
or Alb) R27 i~ Met, Leu, NI~) Abu, or a-Arg, R~ is Arg, D-Arg) ~~r) Asn,
Asp) Ales or Abu, Rig is Arg, D Arg, Har ar D-Har, and pha~rr~~~eutically
acceptable salts tf ~~reof, far the ir~hibftion of I~F-I I levels in
tur~~rs (canaer~) and the expression of mRNA far IGF-II In kt~~ game
tum~r~.   5e 21 May 2003 ._ _ , r. Among the. preferred embodiment are
peptides v~sherein X is PhAc, 25 IndAc or Nac, R' is Tyr or His, R2 is
D-Arg, R6 is Ile, R is Phe(pCl), Re is Asn or Abu, R'' is Arg or Har, Lys,
Orn, D-Arg, D-Har, D-Lys, D-Orn, Cit, Nle, or Tyr (Me), R"' is Tyr or
Tyr(Me?, R'2 is Lys, R" is Val or Nle, R' is Leu or Nle, R'S is Abu, Ala,)
or Nle, R'e is Gln or' Arg, R'8 ~is Ser or Nle, R'e is Ala or Abu, R2' is
Lys, R`' is Nle or D-Arg" R28 is D-Arg, Arg, or Ser, R28 is D-Arg, 30 Har
or D-Har.   21 May 2003 6 It is noted that the amino acid residues from 30
through 44 of the native GH-RH molecule do not appear to be essential to
activity; nor does them identity appear to be critical. Therefore, it
appears that the addition of some or all of thesr: further amino acid
residues to the C-terminus of the 5 hGH-RH(1-291-NH: analogues of the
present invention will not affect the efficacy of these analogues as GH-RH
antagonists. If some or all of these - ~ amino acids were added to the
C-terminus of the hGH-RH11-29)-NH2 analogues, the added amino acid residues
could be the same as residues 30 through 44 in the native hGH-RH sequence
or reasonable equivalents. 10. Svnthetir Methods. ' The synthetic peptides
are synthesized by a suitable method such as by exclusive solid phase
techniques, by partial solid-phase techniques, by fragment condensation or
by classical solution phase synthesis. 15 When the analogues of this
invention are synthesized by solid-phase method) the C-terminus residue
(here, RZe) inappropriately linked (anchored) to an inert solid support
(resin) while bearing protecting groups for its alpha amino group (and,
where appropriate, for its side chain functional group). 20 After
completion of this step, the alpha amino protecting group is removed frorrr
the anchored amino acid residue and the next amino acid residue, RZe, is
added having its alpha amino group (as well.as any appropriate side chain
functional group) suitably protected, and so forth. The N-terminus
protecting groups are removed after each residua is added, but the side 25
ct~air~ protecting groups are not yet removed. After all the desired amino
acuis have been linked in the proper sequence, the peptide is cleaved from
the support arid freed from all side chain protecting groupis) under
conditions that are rninimatly destructive towards residues in the
sequence, This is be followed by a careful purification and scrupulous
characterization ' 30 of the synthetic product) so as to ensure that the
desired structure is indeed the one obtained.   21 May 2003 7 It is
particularly preferred to protect the alpha amino function,a-f the amino
acids during the coupling step with an acid or base sensitive protecting
group. Such protecting groups should have the properties of being stable in
the conditions of peptide linkage formation, while being 5 readily
removable without destruction of the growing peptide chain and 



without racer>lizatrorr of any of the chiral centers contained therein.
Suitable alpha amino protecting groups are Boc and Fmoc. Medical Applica
:ions. 10 The hGH-RH antagonist peptides) or salts of these peptides, may
be formulated in pharmaceutical dosage forms containing effective amounts
thereof and administered to humans or animal for therapeutic or diagnostic
purposes. The peptides may be used to suppress GH levels and to treat
conditions associated with excessive levels of GH) e.g., diabetic
retinopathy 15 and nephropathy, and acromegaly. Also provided are methods
for treating these diseases by administration of a composition of the
invention to an individual needing such treatment. The main uses of GH-RH
antagonists are hawever,in the field of cancer) for example human cancers
of the breast, lur~c~, CUIUrI, brain) pancreas, and prostate where the
receptors for IGF-1 or 20 IGF-II are present. BRIEF DESCRIPTION OF THE
ORAWIf~GS Fig.u~e I is a plot of volume changes of MXT mouse mammary
cancers during treatment with certain GH-RH antagonists against days of 25
trE:iitrTlellt. Frgure II is a plot of volume changes of MDA-MB-468 human
breast cancers in nude mice during treatment with certain GH-RH antagonists
against days of treatment. Figure III is a plot of volume changes of HT-29
human colon cancers ., 30 in nude mice during treatment with certain GH-RH
antagonists against days i~f treatment.   21 May 2003 8 Figure IV is a plot
of volume changes of U87MG human glioblastomas in nude mice during
treatment with a GH-RH antagonist against days of treatment. Figure V is a
plot of volume changes of PC-3 human prostate cancers 5 in nude mice during
treatment with certain~GH-RH antagonists against days of treatment.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS A. Abhreviations 7 0 The
nomenclature used to define the peptides is that specified by the IUPAC-IUB
Commissioner on Biochemical Nomenclature wherein) in accordance with
conventional representation, the amino group at the Nterminus 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 15 one of the common)
naturally occurring L-amino acids found in naturally occurring proteins:
Gly, Ala, Val, Leu, Ile, Ser, Thr, Lys, Arg, Asp, Asn) Glu, Gln, 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 acid that is represented
herein unless otherwise expressly indicated. 20 Non-coded amino acids, or
amino acid analogues, are also incorporated into the GH-RH antagonists.
1"Non-coded" amino acids are those amino acids which are not among the
approximately 20 natural amino acids found in naturally occurring
peptides.l Among the non-coded amino 25 acids ~r amrrro acrd analogues
which may be used in the hGH-RH antagonist peptides are the following: by
Abu is meant alpha amino butyric acid, by Aib is meant alpha amino
isobutyric acid, by Har is meant homoarginine, by Nal is meant
2-naphthyl-alanine, by Nle is meant norleucine, and by Orn is 



meant ornithine. When these non-coded amino acids, or amino acid 30
analogues) have isomeric forms, it is the L-form of the amino acid that is
., . - represented unless otherwise expressly indicated.   21 May 2003 9
Abbreviations used herein are:Abua-aminobutyric acidAc:acetylAcOHacetic
acid5Ac~Oacetic anhydrideAib~r-aminoisobutyric
acidBoctert.butyloxycarbonyl'Bombenzyloxymethyl2BrZ2-bromo-benzyloxycarbony
l10cHxcyclohexylCitcitrulline (2-amino-5-ureidovaleric
acid)2CIZ2-chloro-benzyloxycarbonylDCMdichloromethaneDICN,N'-diisopropylcar
bodiimide15OIEAdiisopropylethylamineDMFdimethylformamideFmocfluorenylmethyl
oxycarbonylFpr3-ptienylpropionylGN, growth hormone20GH-RHGH releasing
hormone 'HarhomoarginineHBTU2-( 1 H-Benzotriazot-1-yi)-1,1 ( 3, 3-'
~tetramethyluronium hexaflourophosphate .hGH-RHhuman
GH-RH25HOBt1-hydroxybenzotriazoleHPL.Chigh performance liquid
chromatographyIbuisobutyrylIndAcindole-3-acetylMBHApara-methylbenzhydrylami
ne30MeOHmethanolMeCNacetonitrile ,   21 May 2003 10
Nac1-naphthylacetylNal2-naphthylalanineNMMN-methylmorpholineNprnaphthylprop
ionyl5
PAMphenylacetamidomethylPhe(pCl)para-chloro-phenylalaninePhAcphenylacetylrG
H-RHrat GH-RHRP-HPLCreversed phase Hf'LC10 TFAtrifluoroacetic acid.
Tospara-toluenesulfonylTyr(Me)tyrosine methyletherZbenzyloxycarbonyl 15 B.
The GH-RH Analogs The hGH-RH analogues of the present invention were
designed to increase the affinities of the peptides to the receptor) to
improve metabolic stability and to maximize the amphiphilic secondary
structure of the molecules. Many of these analogues cause very effective
and long lasting 20 inhibition of the GH release stimulated by hGH-RH(
1-29)NH2 in vitro and in vivo. The following embodiments are specially
preferred as having remarkable bioactivity: 25 (PhAc`', D-Arg=',
Phe(pCl)`', Arg'', Abu'S, Nle~', D-Arg`~, Har29]hGH-RH(1291NH1 Peptide 1
[IndAc) D-Arg2, Phe(pCl), Arg~, Abu'6, NIe2', D-Arg28) Hare]hGH-RH(129)NH~
Peptide 2 . , (PhAc, D-Arg2) PheIpCl)) Har9, Tyr(Me)', Abu'6, Nle`',
D-Arg28, Har`9]hGH( 30 RH11-29)NH_) Peptide 3 ( (PhAc`', D-Arg~,
Phe(pCll'', Har'', Abu'', NIe2', D-Arg`B, Har2~]hGH-RH11   21 May 2003 11
29)NHZ Peptide 4 , (Nac") D-Arg2, Phe(pCl)`', Arg) Abu's, Nlez', D-Argz,
Harzfl)hGH-RH( 1.29)NH~) Peptide 5 (PhAc", D-Arg', Phe(pCl)'', Arg9)
Tyr(Me)', Ab~i'`', Nlez', D-Argz, Har`']hGH5 RH(1-29)NHz Peptide 6 (PhAc",
His', D-Arg~', Phe(pCl), Arg9, Abu'6, NIe2', D-ArgzR, Harz9]hGH-RH(129)NHz
Peptide 7 INac, His', D-Argz, Phe(pClls, Arg9, Abu'S) Nlez', D-Argze,
Harzs]hGH-RH11291NHz Peptide 8 10 IPhAc", D-Arg~', Phe(pCl)`', Arg~, Abu'6,
Nlez', D-Argz9]hGH-RH( 1-29)NHz Peptide 9 (PhAc, D-Arg2, Phe(pCl)e, Abu'S,
Arg's, Nlez', D-Argze]hGH-RH(129)NHz Peptide 10 (PhAc, D-Argz, PhelpCl),
Abu'S, Nlez', D-Argze, Harz9]hGH-RHl1-29)NH2 15 Peptide 11 [PhAc") D-Argz,
Phe(pCl)", NIe9, Abu'6, Nlez') D-Argze]hGH-RH( 1-29)NHz Peptide 12 [PhAc,
D-Argl, PhefpCl)6, Nle", Nle', Abu'S, Nlez', D-Argze]hGH-RH(129)NHz Peptide
13 20 IPhAc) D-Argz, Phe(pCl)") Nle'S, Nlez') D-Argz]hGH-RH(1-29)NHz
Peptide 14 [PhAc, D-Arg~, Phe(pCl)", Abu'S, Nle'8, Nlez',
D-Argze]hGH-RH(1-29)NHz Peptide 15 



[PhP.c", D-Arg-) PhelpCl)~, Tyr(Me)') Abu'r', Nlez', D-Argz]hGH-RH(125
29)NHl Peptide 16 [PhAc", D-Arg2, Phe(pCl), Abu, Tyr(Me)') Abu's, Nlez',
D-Argz]hGH-RH(1291NH2 Peptide 17 (PhAc", D-Argz, Phe(pCl), D-Abue,
Tyr(Me)', Abu'6, Nlez', D-Argz9]hGHRH(1-29)NH1 Peptide 18 30 [PhAc",
0-Arg`', Phe(pCl)`', Tyr(Mel', Abu'6, D-Argz', Argze, D-Argz9]hGH ,.
RHl1-29)NH, Peptide 19   21 May 2003 12 (PhAc", D-Arg-', PhE;(pCl)'',
Tyr(Mel9, Abu'S, D-Arg2', Arg28, D-Arg29]hGH RH(1-29)NH~ Peptide 20 (PhAc")
D-Arg`', Phe(pCll", Abu'S, D-Arg~', Arg2H, D-Arg2]hGH-RH(1-29)NH2 Peptide
21 5 (PhAc, D-Arg`, Phe(pCll, Abu, Tyr(Nlel', Abu'S) D-Arg2', Arg2", D
Arg`9]hGH-RH(1-29iNH2 Peptide 22 [PhAc", D-Arg~, Phe(pCl), D-Abue,
Tyr(Me)', Abu's, D-Arg~', Arg2s, DArg29]hGH-RH(1-291NHz Peptide 23 [PhAc",
D-Arg~, PhelpCll, Lys, Abu'6, NIe2', D-Arg2a) HarZe]hGH-RH( 1 10 29)NH~)
Peptide ~4 . [PhAc", D-Arg=, PhelpCll", Orn) Abu'6, NIeZ', D-Arg2e,
Har28]hGH-RH( 1 291NH1 Peptide '5 IPhAc`', D-Argl, Phe(pCl?. D-Arg, Abu's,
NIe2', D-Arg2, Harze]hGH-RH( 1 291NHz Peptide 26 15 [PhAc", D-Arg=,
PhelpCll, D-Har, Abu'5, NIe2', D-Argse, Har28]hGH-RH(1 29)NH~) Peptide 27
(PhAc, D-Arg=, PhelpCl?, 0-Lys9. Abu's, Nle~', DrArg2g, Har28]hGH-RH(1
291NH: Peptide 28 [PhAc", D-Arg2, PhelpCl], D-Orn9) Abu'S, NIe2', D-Arg28,
HarZa]hGH-RH(1 20 291NH~, Peptide 29 (PhAc", D-Arg2, Phe(pCll, Cit9. Abu's,
NIe2', D-ArgZa, Har29]hGH-RH(1 291NH~, Peptide 30 Six very pref~:rred
embodiments have the fcrmulae: 25 PI~Ac:"-Tyr' ~
D-Argl-Asp'-Alai-IleS-PhelpCll-Thr'-Asns-Arg'-Tyr'-Arg"-Lys'2Va I' '-Leu' a
~ Ab u' `'-Gln "'-Leu
"-Ser"'-Ala'e-Arg2-Lys='-LeuZ2-LeuZ:'-GIn2"-Asp25Ile`"-Nle`''-D-Argl~-Har`y
-NHZ Peptide 1 '
IndAc"-Tyr'-D-Arg1-Asp'-Ala"-Ilex-Phe(pCl)6-Thr'-Asn-Arg`'-Tyr'-Arg"-Lys'2V
al':'-Leu'"-Abu"'-Gln'-Leu"-Ser'8-Ala'-Arg2-Lys2'-Leu22-Leu23-GIn24-Aspzs,.
30 Ilel`'-NIe1'-D-Arg~d-Hare''-NHl Peptide 2
PhAc"-Tyr'-D-Arg='-Asp'-Ala-IleS-Phe(pCl)s-Thr'-Asn-Har'-Tyr(Mel'-Arg"   21
May 2003 



13 Lys' `-Val "-Leu'
4-At>u'-Gln'-Leu"-Ser'e-Ala'9-Argz-Lysz'-Leuzz-Leu23-Glnz"Asp25-Ilez-Nle2'-
D-Argza_Harz9-NHi Peptide 3
PhAc-Tyr'-D-Arg'-Asp''-Ala-Ilex-PhelpCl)-Thr'-Asne-Arg9-Tyr(Me)'-Arg"Lys'
Z-Val"-Leu'"-Abu'S-Gln',-Leu"-Ser'-Ala'9-Argz-Lysz'-Leuzz-Leuz3-Glnz 5
Asp"'-Ilez`'-Nle~''-D-Argz-Harz9-NH2 Peptide 6
PhAc"-His'-D-Argz-Asp'-Ala4-Ne6-Phe(pCl)-Thr'-Asn-Arg-Tyr'-Arg"-Lys'zVal"-L
eu'-Abu'~-Gln'd-Leu"-Ser'-Ala'9-Argz-Lys`'-LeuZ1-Leu2'-GIn24-AspzS
tlez-Nlez'-D-Argze-Harz9-NHz Peptide ~ .
Nac-His'-D-Argz-Asp3-Ala"-Ilefi-Phe(pCt)-Thr'-Asn-Arge-Tyr'-Arg"-Lys' z 10
Val"-Leu'"-Abu'S-Gln'-Leu"-Ser'-Ala'9-Argz-Lysz'-Leuzz-Leuz~-Glnz4-Aspzs
liez"-Niez'-D-Argze-Harz9-NHz Peptide 8 Under well-established convention,
these may be abbreviated as follows: 15 (PhAc, D-Arg?, Phe(pCt)) Arge,
Abu'S, Nlez', D-Argz, Harz]hGH-RH( 1 29)NHz PeptidN 1 (IndAc, D-Argz,
Phe(pCl), Arge, Abu'S, Nlez', D-Argz, Harze]hGH-RH(1 291NHz Peptide 2 . .
(PhAc, D-Arg2, Phe(pCll, Har9, Tyr(Mel', Abu'S, Nlez', D-Argze, Harz9]hGH
20 RH(1-291NHz Peptide 3 (PhAc. D-Argz, Phe(pCll. Arg9, TyrlMel'. Abu'S,
Nlez', D-Argze, Harz9]hGH RH(1-29)NHz Peptide 6 [PhAc, His',, D-Argz)
Phe(pC118, Arg, Abu'6, Nlez', D-ArgzB, Harze]hGH-RH(1-. 29)NH_, Peptide 7
25 [Nac, His', D-Argz, Phe(pCllti, Arg9, Abu'5, Nlez', D-Argze,
Harz9]hGH-RH(1 29lNHz Peptide 8 C. Method of Pret~aration 1. Overview of
Svn~hesis 30 The peptides are synthesized by suitable methods such as by
excluswe solid phase techniques, by partial solid-phase techniques, by   21
May 2003 14 fragment condensation or by classical solution phase synthesis.
For example, the techniques of exclusive solid-phase synthesis are set
forth in the textbook "Solid Phase Peptide Synthesis", J.M. Stewart and
J.D. Young, Pierce Chem. Company, Rockford,. 111,' 1984 (2nd. ed.), and M.
5 Bodanszky, "Principles of Peptide Synthesis", Springer Verlag, 1984. The
hGH-RH antagonist peptides are preferably .prepared using solid phase
synthesis, such as that generally described by Merrifi~ld,
,~,.Am.Chem.Soc.) 85 p. 2149 (1963?) although other equivalent chemical
syntheses known in the art can also be used as previously mentioned. 10 '
The synthesis is carried out with amino acids that are protected at their
alpha amino group. Urethane type protecting groups (Boc or Fmoc) are 



preferably used for the protection of the alpha amino group. The preferred
protecting group is Boc. 15 In solid phase synthesis, the N-alpha-protected
amino acid moiety which forms the aminoacyl group of the final peptide at
the C-terminus is attached to a polymeric resin support via a chemical
link. After completion of the coupling reaction, the alpha amino protecting
group is selectively 20 removed to allow subsequent coupling reactions to
take place at the amino terminus, preferably with 50% TFA in DCM when the
N-alpha-protecting group is Boc. The remaining amino acids with similarly
Boc-protected alpha amino groups are coupled stepwise to the free amino
group of the preceding amino acid on the resin to obtain the desired
peptide sequence. Because 25 the amino acid residues are coupled to the
alpha amino group of the C terminus residue, growth of the synthetic hGH-RH
analogue peptides begins at the C terminus and progresses toward the
N-terminus. When the desired sequence has been obtained, the peptide is
acylated at the N-terminus, and it is removed from the support polymer. 30~
.. ,, . .   21 May 2003 15 Each protected amino acid is used in excess (2.5
or 3 equivalentsl, and the coupling reactions are usually carried out in
DCM, DMF or mixtures thereof. The extent of completion of the coupling
reaction is monitored at each stage by the ninhydrin reaction. In cases
where incomplete coupling 5 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. A typical synthesis cycle is shown in
Tabfe I. 10 TAB4E I Protocol for a Typical Synthetic Cycle Using
Boc-strategy Step Reagent Mixing Time (min) 1. Deprotection 50% TFA in DCM
5 + 25 15 DCM wash 1 2-propanol wash 1 2. Neutralization 5% D1EA in DCM 1
DCM wash 1 20 MeOH wash 1 5% DIEA in DCM 3 MeOH wash 1 DCM wash (3 timed
1-1 25 3. Coupling 3 equiv. Boc-amino acid in DCM or OMF + 3 equiv. DIC or
the preformed HOBt ester of the Boc-amino acid 60 MeOH wash 2 DCM wash 2 30
4. Acetylation AczO in DCM (30%) 10 + 20 (if ~3l~propriate) MeOH wash 13
times) 2 DCM wash (3 times) 2 35 After completion of the synthesis, the
cleavage of the peptide from the resin can be effected using procedures
wet! known in peptide chemistry. Some of the amino acid residues of the
peptides have side chain .. 



40 futtdtronal groups which are reactive with reagents used in coupling or
21 May 2003 16 deprotection. When such side chain groups are present,
suitable protecting groups are joined to these functional groups to prevent
undesirable chemical reactions occurring during the reactions used to form
the peptides. The following general rules are followed in selecting a
particular side chain 5 protecting group: (a1 the protecting group
preferably retains its protecting properties and is not split off under
coupling conditions, (b) the protecting croup should be stable under
conditions for removing the alpha amino protecting group at each step of
the synthesis, (c1 the side chain protecting group must be removable upon
the completion of the synthesis of the 10 desired amino acid sequence,
under reaction conditions that will not undesirably alter the peptide
chain. The reactive side chain functional groups are preferably protected
as follows: benzyl for Thr and Ser; 2-bromo-benzyloxycarbonyl far Tyr; p 15
toluene-sulfonyl or vitro for Arg and Har; 2-chlorobenzyloxycarbonyl or
fluorenylmethyloxycarbonyl for Lys, Orn; benzyloxymethyl for His; and
cyclohexyl or fluorenylmethyl for Asp and Glu. The side chains of Asn and
Gln are unprotected. 20 3. S~,enwise Couplino of Amino Acid Resjdues to tie
Support Pnl~rmer The hGH-RH antagonist peptides may be synthesized on a
variety of support polymers, i.e. MBHA, Merrifield, PAM or Wang resins.
When N alpha-Boc protected amino acids are used for synthesis, the
preferred resin 25 rs MBHA. In this care, peptides with an amidated
C-terminus are obtained upon cleavage from the support phase. First, the
C-terminal amino acid is attached to the neutralized MBHA resin, and then
the subsequent amino acid couplings are carried out. Each 30~ protected
amino acrd is coupled in about a three-fold molar excess, with respect to
resin-bound free amino residues, and the coupling may be carried   17 21
May 2003 out in a medium such as DMF: CH2Cl2 t1:1) or in DMF or CH2CI2
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 H6TU combined with HOBt. The success of the coupling
reaction 5 at each stage of the .synthesis is preferably monitored by the
ninhydrin 



reaction. In cases where incomplete coupling occurs, either the coupling
procedure is repeated, or the resin-bound unreacted amino residues are
acetylated using AclO/DCM, before removal of the alpha amino protecting
group. 10 Final acylation of the N-terminus of the peptide is done in the
same way as the previous couplings, with the difference that the
appropriate carboxylic acid is used instead of an amino acid. 15 4. Removal
of thg Peatidg fro the Suo ort Po~rmer,, When the synthesis is complete,
the peptide is cleaved from the support phase. Removal of the peptide from
the resin is performed by treatment with a reagent such as liquid hydrogen
fluoride which also cleaves all remaining side chain protecting groups. 20
Suitably, the dried and protected peptide-resin is treated with a mixture
consisting of 1.0 mL m-cresol and 10 mL anhydrous hydrogen fluoride per
gram of peptide-resin far 60 min at 0C to cleave the peptide from the resin
as well as to remove all side chain protecting groups. After 25 the removal
of the hydrogen fluoride under a stream of nitrogen and vacuum, the free
peptides are precipitated with ether) filtered, washed with ether and ethyl
acetate, extracted with 50% acetic acid, and lyophilized. 5. Purificat~n 30
The purification of the crude peptides can be effected using procedures
well known in peptide chemistry. For example, purification may   21 May
2003 18 be performed on a MacRabbit HPLC system (Rainin Instrument Co.
Inc., Woburn, MA) with a Knauer UV Photometer and a Kipp and Zonen BD40
Recorder using a Vydac 218TP5010 reversed-phase column I10 x 250 mm, packed
with C18 silica gel, 300 A pore size, ,5 Nm particle size) (The 5
Separations Group Inc., Hesperia, CA). The column is eluted with a solvent
system consisting of (A) 0.1 % aqueous TFA and IB) 0.1 % TFA in 70% aqueous
MeCN in a linear gradient mode (e.g., 30-55%.B in 120 min). The eluent is
monitored at 220 nm, and fractions are eXamined by analytical HPLC using a
Hewlett-Packard Model HP-1090 liquid chromatograph and 10 pooled to give
maximum purity. Analytical HPLC is carried out on a Vydac ~218TP52
reversed-phase column (2 x 250 mm, C18, 300 ~1) 5 Nm) using isocratic
elution with a solvent system consisting of (A) and (B) defined above. The
peaks are monitored at 2Z0 and 280 nm. The peptides are judged to be
substantially ( > 95 %) pure by analytical HPLC. The expected 15 amino acid
composition is also confirmed by amino acid. analysis. O. Pharmaceutical
Com~positio~ The peptides of the invention may be administered in the form
of pharmaceutically acceptable, nontoxic salts, such as acid addition
salts. 20 Illustrative of such acid addition salts are hydrochloride,
hydrobromide, 



sulphate, phosphate, fumarate, gluconate, tannate, maleate, acetate)
citrate, benzoate, succrnate, alginate, pamoate, malate, ~ascorbate,
tartarate, and the like. Particularly preferred antagonists are salts of
low solubility, e.g., pamoate salts and the like. These exhibit long
duration of activity. 25 The compounds of the present invention are
suitably administered to subject humans or animals s.c., i.m., or i.v;
intranasally or by pulmonary inhalation; or in a depot form (e.g.,
microcapsules, microgranules, or cylindrical rod like implants) formulated
from a biodegradable suitable 30. polymer (such as
D,L-lactide-coglycolide), the former two depot modes '' , being preferred.
Other equivalent modes of administration are also within   19 21 May 2003
the scope of this invention, i.e., continuous drip, depot injections,
ir~fUsiora pump and time release modes such as microcapsules and the like.
Administration is m any physiologically acceptable injectable carrier,
ptrysrolugical salir: t~eir~g acceptable, though other carriers known to
the art 5 may also be used. The peptides are preferably administered
parenterally, intramuscularly, subcutaneously or intravenously with a
pharmaceutically acceptable carrier such as isotonic saline. Alternatively,
the peptides may be administered as 10 an intranasal spray with an
appropriate carrier or by pulmonary inhalation. One suitable route of
administration is a depot form formulated from a biodegradable suitable
polymer) e.g., poly-D,L-lactide-coglycolide as microcapsules, microgranu(es
or cylindrical implants containing dispersed antagonistic compounds. 15 The
amount of peptide needed depends an the mode of administration and the
intended result. 1n general, the dosage range is between 1-100 ,vg/kg of
body weight of the host per day. . 20 E. Therapeutic Uses of GH-RBI
Antagonists hGH-RH antagonists can be used in treatment of conditions
caused by excess growth hormone, for example acromegaly, which is
manifested by an abnormal enlargement of the bones of the face and
extremities. The GH-RH antagonists rnay also be used to treat diabetic
nephropathy (the main 25 cause of blindness in diabetics) and diabetic
retinop'bthy, in which damage to the eye and kidney respect+vely is thought
to be due to GH, The hGH-RH antagonists are designed to block the binding
and therefare the action of GH-RH, which stimulates the secretion of GH,
which 30 in turn stimulates production of IGF-I. GH-RH antagonists may be
administered alone crr together with somatostatin analogues, a combination
21 May 2003 20 which more completely suppre$ses IGF-I levels. (t is
advantageous to administer antagonists of GH-RH rather than somatostatin
due to the fact that GH-RH antagonists may be utilized in situations where
target sites do not have somatostatin receptors. 5 However, the main
applications of GH-RH antagonists are in the field of cancer. This is based
on the following considerations: GH-RH antagonists are designed to block
the binding and therefore the action of GH-RH, which stimulates the
secretion of GH, which in turn stimulates 10 production of insulin-like
growth factor t (IGF-I) also called somatomedin-C. The involvement of IGF-I
(somatomedin-C) in~breast cancer, prostate cancer, colon cancer, bone
tumors and other malignancies is well established, and somatostatin
analogues alone do not adequately suppress GH and IGF-I levels. A complete
suppression of IGF-I levels or secretion is required for a 



15 better inhibition of tumor growth. Autocrine production of IGF-I by
various tumors could be also under control of GH-RH and might therefore be
inhibited by GH-RH antagonists. GH-RH antagonists might also inhibit the
production of IGF-I. A more detailed theoretical background of the
applications of GH-RH in the field of oncology (cancer) is as follows: The
20 receptors for IGF-I are present in primary human breast cancers, os ate
cancers. lung cancers, colon cancers brain tumors, pancreatic cancers, and
in renal ~ceil carcino_fnas. The presence of IGF-I receptors in these
tumors appears to be related 25 to malignant transformation and
proliferations of these cancers. IGF-I can act as endocrine, paracrine or
autocrine growth factor for various human cancers, that is the growth of
these neoplasms is dependent on IGF-I. GHRH antagonists by suppressing GH
secretion would tower the production of lGF-I. Since IGF-I stimulates
growth of these various neoplasms (cancersl, 30 'the lowering of
circulating IGF-I levels should lead to tumor growth inhibition. It ~s
possible that GH-RH antagonists could also lower paracrine   21 21 May 2003
or autocrine production of IGF-I by the tumors, which should also lead to .
inhibition of cancer proliferation. These views are in accordance with
modern concepts of clinical oncology. GH-RH antagonists should be given
alone or together with somatostatin analogues and a combination would 5
achieve a more complete suppression of lGF-I levels, elimination of tissue
IGF-I levels, e.g.) in human osteosarcomas, as well as breast cancer, colon
cancer, prostate cancer, and non-small cell lung cancer (non-SCLC). The
advantage of GH-RH antagonists over soritatostatin analogues is 10 based on
the fact that GH-RH antagonists may be utilized for suppression of tumors
which do not have somatostatin receptors, for example human asteogenrc
sarcomas. Antagonistic analogs of GH-RH have been shown to suppress growth
15 of various tumors in vivo. This effect is exerted in part through
inhibition of the GHRH-GH-IGF-1 axis. Nevertheless) autocrinelparacrine
control of proliferation by IGF-I! is also a major factor in many tumors.
Interference with this autocrine growth-stimulating pathway offers an
approach to tumor control. Antagonistic analogs of GH-RH, MZ-4-71 {(Ibu,
Tyr', D-Arg2, 20 Abu's, Nle`']hGH-RH11-28I Agm} and MZ-5-156 {(PhAc,
D-Argl, Abu's, Nle`']hGH-RH( 1-281 Agm} significantly inhibited the rate of
proliferation of mammary (MDA-MB-4.68, ZR-75-11, ro a is (PC-3 and DU-145),
and pancreatic (MiaPaCa-2, SW-1990 and Capon-21 cancer cell lines in vitro
as shown by colorimetric and ('H]-thymidine incorporation tests, reduced
the 25 expression of IGF-II mRNA in the cells and the concentration of
IGF-II secreted into the culture medium. The same GH-RH antagonists
produced similar results in viva (inhibition of proliferation arid
reduction of IGF-II production) for ros ate tumors (PC-3, DU-145), renal
adenocarcinoma lCaki-I) and non-small cell lung carcinoma (H1571. These
findings suggest 30 that antagonistic analogs of GH-RH can inhibit tumor
growth not only by ' inhi.biting the GHRH-GH-IGF-I axis, but also by
reducing the IGF-II production   21 May 2003 22 in certain tumor cells,
thus interrupting its autocrine regulatory pathway. The present invention
is described in connection with the following examples which are set forth
for the purposes of illustration only. In the 5 examples, optically active
protected amino acids in the L-configuration are 



used except where specifically noted. The following Examples set forth
suitable methods of synthesizing the novel GH-RH antagonists by the
solid-phase technique. 10   21 May 2003 23 EXAMPLE I - `
PhAc-Tyr'-D-ArgZ-Asp''-Ala4-Ilex-Phe(pC116-Thr'-Asne-Arg9-Tyr'-Arg"-Lys'
2Val'~'-Leu'"=Abu'S-Gln'-Leu"-Ser'-Ala'9-Arg2-Lysz'-Leu22-LeuZ'-GIn2-Aspzsl
le2`'-Nle~'-D-Arg2~-Har29-NHZ (Peptide 1 ) 5 {[PhAc) D-Argl, Phe(pCl)g,
Arge, Abu'S, Nle2', D-Arg28, Hare]hGH-RH(1291NH1) The synthesis is
conducted in a stepwise manner using manual solid phase peptide synthesis
equipment. Briefly, para-methylbenzhydrylamine (MBHA) resin (Sachem,
California) (720 mg, 0.50 mmole) is neutralized with 10 5 % DIEA in CHZC1Z
and washed according to the protpcol described in Table I. The solution of
Boc-Har(N02)-OH (500 mg, 1.5 mmole) in DMF-CH2CIz ( 1:1 ) is shaken with
the neutralized resin and DIC (235 ,uL, 1.5 mmole) in a manual solid phase
peptide synthesis apparatus for 1 hour. After the completion of the
coupling reaction is proved by negative ninhydrin test, 15 deprotection
with 50% TFA in CHZCIZ) and' neutralization with 5% DIEA in CH2C1~, 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-Nle-OH, Boc-Ile-OH, Boc Asp(OcHx)-OH,
Boc-Gln-OH, Boc-Leu-OH, Boc-Leu-OH) Boc-Lys(2CIZ1-OH, 20 Boc-Arg(Tos)-OH,
Boc-Ala-OH, Boc-Ser(Bzl)-OH, Boc-Leu-OH, Boc-Gln-OH, ., Boc-Abu-OH,
Boc-Leu-OH, Boc-Val-OH) Boc-Lys(2CIZ)-OH, Boc-Arg(Tos)OH, Boc-Tyr(2BrZ1-OH,
Boc-Arg(Tosl-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH, Boc-Phe(pCIIYOH, Boc-Ile-OH,
Boc-Ala-OH) Boc-Asp(OcHx1-OH, Boc-D- ' Arg(Tos)-OH, Boc-Tyr(2BrZ)~ OH. 25
These protected amino acid residues (also commonly available from Sachem
Co.) are represented above according to a well accepted con vention. The
suitable protecting group for the side chain functional group of particular
amino acids appears in parentheses. The OH groups in the 30 above formulae
indicate that each residue's carboxyl terminus is free.   21 May 2003 24
The protected amino acids (1.5 mmole each) are coupled with DiC (235 NL,
1.5 mmole) with the exceptions of Boc-Asn-OH and Boc-Gln-OH which are
coupled with their preformed H06t ester. After removal of the N"-8oc
protecting group from Tyr') the peptide is acylated with phenylacetic 5
acid IPhAcI (272 mg, 2 mmole) using DIC (313 ,uL, 2 mmole). 



In order to cleave the peptide from the resin and deprotect it, the dried
peptide resin (2.18 g) is stirred vvith~ 2 mL ~ m-cresol and 20 mL hydrogen
fluoride (HF) at 0C for 1 hour. After evaporation of the HF under 10
vacuum, the remnant is washed with dry diethyl ether and ethyl acetate. The
cleaved and deprotected peptide is dissolved in 50 % acetic acid and
separated from the resin by filtration. ~ After dilution with water and
lyophilization, 1.51 g crude product is obtained. 15 The crude peptide is
checked by analytical HPLC using a Hewlett Packard Model HP-1090 liquid
chromatograph with a Vydac 218TP52 reversed-phase column (2 x 250 mm,
packed with C18 silica gel, 300 ~ pore size, 5 ,um particle size) .(The
Separations Group Inc., Hesperia, CAI and linear gradient elution, (e.g.,
40-70% 'B1 with a solvent system 20 consisting of (AI 0.1 % aqueous TFA and
(B1 0.1 % TFA in 70% aqueous MeCN. 500 mg of the crude peptide is dissolved
in AcOHlH20, stirred, filtered and applied un a Beckman Ultraprep ODS
column (21.2 x 150 mm, packed with C18 silica gel, 300 ~ pore size, 10 ,um
particle size), The column is eluted with a solvent system described abcve
in a linear gradient Z5 mode (e.g., 30-55% 8 in 120 min); flow rate 6
mLlmin. 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 98 mg pure product. The analytical HPLC is carried out
on a Vydac C18 ,reversed-phase column described above using isocratic
elution with a .30 solvent system described above with a flow rate of 0.2
mL/min. The peaks are monitored at 22U and 280 nm. The produ: ~ is judged
to be substantially   21 May 2003 25 ( > 95 %) pure by analytical HPLC.
Molecular mass is checked by e4eCtro-. spray mass spectrometry, and the
expected amino acid composition is confirmed by amino acid analysis. 5
EXAMPLE II
PhAc"-Tyr'-D-Argj-Asp'-Ala-Ilex-Phe(pCl)6-Thr~-AsnA-Har'-Tyr(Me)'-Arg"Lys'
~-Val "-Leu' a-Abu' ~-Gln'-Leu"-Ser'e-Ala'e-Arg~-Lys2'-Leu22-Leu2'-GIn2
Aspz'-Ile~"-Nle='-D-Arg2a-HarZ9-NH2 (Peptide 3) {[PhAc, D-Arg2, Phe(pCl),
Hare, Tyr(Mel', Abu'S, NIe2~, D-Arg2e, 10 Har='"jhGH-RH(1-29lNHz} The
synthesis is conducted in a stepwise manner using manual solid phase
peptide synthesis equipment. Briefly, para=methylbenzhydrylamine (MBHA)
resin (8achem) California) ( 100 mg, 0.070 mmole) is neutralized with 5 %
DIEA in CHzCIZ and washed according to the protocol described in 15 Table
1. The solution of Boc-Har(NO~)-OH (83mg, 0.25 mmole) in DMF CHZCIz (1:1 )
is shaken with the neutralized resin and DIC 14-4 NL, 0.275 mrnole) in a
manual solid phase peptide synthesis equipment for 1 hour. After the
completion of the coupling reaction is proved by negative ninhydrin test)
deprotection with .50% TFA in CHZCI2, and neutralization with 5% 20 DIEA in
CH~CI~, 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-Nle-OH, Boc-Ile-OH, Boc
Asp(OcHx)-OH, Boc-Gln-OH) Boc-Leu-OH, Boc-Leu-OH, Boc-Lysi2CIZIrOH, 



Boc-Arg(Tos)-OH, Boc-Ala-OH, Boc SerIBzl)-OH) Boc-Leu-OH, Boc-Gln-OH, 25
Boc-Abu-OH, Buc-Leu-OH, Boc-Val-OH) Boc-Lys(2ClZ)-OH, Boc-Arg(Tosl OH,
Boc-Tyr(Me)-OH, Boc-Har(N02)-OH, Boc-Asn-OH, Boc-Thr(Bz1)-OH, Boc
Phe(pCl)-OH, Boc-Ile-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Boc-D-Arg(Tos) OH,
Boc-Tyr(2BrZ)-OH. 30 These protected amino acid residues (also commonly
available from B,aehem Co.l are represented above according to a well
accepted con   21 May 2003 26 vention. The suitable protecting group for
the side chain functional group of particular amino acids appears in
parentheses. The OH groups in the above formulae indicate that each
residue's carboxyl terminus is free. 5 Tire protected amino acids (0.25
rnmole each) are coupled with DIC (44 NL. 0.275 mmole) with the exceptions
of Bvc-Asn-OH and Boc-Gln-OH which are coupled with their preformed HOBt
esters. After removal of the N"-Boc protecting group from Tyr';
the~peptide~is acyl~ted with phenylacetic acid (PhAc) (54 mg) 0.4 mmole)
using DIC t70 ~L, 0.44 mmole). 10 In order to cleave the peptide from the
resin and deprotect it, the dried peptide resin t206 mg! is stirred with
0.5 mL m-cresol and 5 mL hydrogen fluoride (HF) at 0C for 1 hour. After
evaporation of the HF under vacuum, the remnant is washed with dry diethyl
ether and ethyl acetate. 15 The cleaved and deprotected peptiiie is
dissolved in 50 % acetic acid and separated from the resin by filtration.
After dilution with water and lyophilization, 112 rng crude product is
obtairied. ' The crude peptide is checked by analytical HPLC using a
Hewlett 20 Packard Mode! HP-1090 liquid chromatograph with a Vydac 218TP52
reversed-phase column (2 x'250 mm) packed with C18 silica gel, 300 A pore
size, 5 Nm particle size? (The Separations Group Inc., Hesperia, CA) and
linear gradient elution, (e.g., 40-70% B) with a solvent system consisting
of (AI 0.1 % aqueous TFA and (B) 0.1 % TFA in 70% aqueous 25 MeCN. 80 and
of the crude peptide is dissolved in AcOH/HzO, stirred, filtered and
applied on a Vydac 218TP5010 column l10 x 25D mml packed with C8 silica
gel. The column is eluted with a solvent system described above in a linear
gradient mode (e.g., 30-55% B in 120 min); flow rate 2mL/min. The elue~~~t
is monitored at 220 nm, and fractions are examined 30 ~ by analytical HPLC.
Fractions with purity higher than 95% are pooled and lyophilized to give
9.6 mg pure product. The analytical HPLC is carried out   21 May 2003 27 on
a Vydac C18 reversed-phase column described above using isocratic, elution
with a solvent system described above with a flow rate of 0.2 mUmin. The
peaks are monitored at 220 and 280 nm. The product is fudged to be
substantially ( > 95%) pure by analytical HPLC. Molecular mass 



5 is checked by electrospray mass spectrometry, and the expected amino acid
composition is confirmed by amino acid analysis. ' Peptide 2, and Peptides
4 through 30 are synthesized in the same manner as Peptide 1 and Peptide 3,
except that these peptides also contain 10 other substitutions, to yield:
(IndAc, D-Arg2, Phe(pCl)6, Arge) Abu'S, NIe2', D-ArgZe,
Hares]hGH-RH(129)NHz Peptide 2 [PhAc, D-Arg2,. Phe(pCl)e, Hare, Abu'6,
Nle2', D-Arg2a, Har28]hGH-RH(129)NH2 Peptide 4~ 15 [Nac, D-Arg2, Phe(pCll,
Arge, Abu'6, NIe2', D-ArgZB, Hare]hGH-RH(129)NHz Peptide 5 [PhAc, D-ArgZ,
Phe(pCl)e, Arg9, Tyr(Me)', Abu's, NIe2', D-Arg2s, Harze]hGHRHl1-29)NHZ
Peptide 6 ' . [PhAc, His' ) D-Arg~, Phe(pCl)6, Arg9, Abu'6, NIe2') ~-ArgZe,
Har29]hGH-RH(120 291NH: Peptide 7 ' (Nac) His') O-Argl, Phe(pCl)s) Arg,
Abu'S, NIe2', D-Arg2g) Har29]hGH-RH(129)NH., Peptide 8 I PhAc") D-Argj,
Phe(pCl1`', Arge, Abu'S, NIe2', D-Arg291hGH-RH( 1-29)NHz Peptide 9 25
(PhAc:", D-Argl, PhelpCl)`') Abu'S, Arg'~, NIeZ', D-Arg29]hGH-RH(129iNH_)
Peptide 10 [PhAc, D-Argl, Phe(pCli) Abu'S) NIe2', D-ArgZ~, Har29]hGH-RH(
1-29)NHZ Peptide 11 [PhAc, D-Arg`, phefpC118, Nles, Abu's, NIe2',
D-Arg28]hGH-RH(1-29)NHZ 30 Peptide 12 [Ph/ac") D-Argj) PhelpCl), Nle",
Nle', Abu'S, Nle`', D-Arg2]hGH-RH(1   21 May 2003 28 29)NH~ Peptide 13
(PhAc", D-Arg2) PhetpCll~, Nle'S, NIe2', D-Argz9]hGH-RH(1-291NH2 Peptide 14
IPhAc) D-Arg2) Phe(pC116, Abu'S, Nle'e, Nie~', D-Arg29]hGH-RHi1-291NH2 5
Peptide 15 (PhAc", D-Arg~, Phe(pClls, Tyr(Mel', Abu') Nlez',
D-Arg2~]hGH-RN(1 . 291NH~ Peptide 16 [PhAc, D-ArgZ) Phe(pC118, Abue,
Tyr(Mel'~, Abu'S, Nfe~', D-ArgZ9IhGH-RH(1291NH2 Peptide 17 10 (PhAc,
D-Arg2, PhelpCll`') D-Abue, TyriMel', Abu'6, Nlez', D-ArgZg]hGHRHi1-291NHz
Peptide 18 ' (F'hAc`', 0-Arg~, Phe(pCl(6, TyriMel', Abu'') D-ArgZ', Arg28,
D-Arg28]hGHRH( 1-291NH2 Peptide 19 (PhAc) D-Argi, Phe(pClle, Tyr(MelB,
Abu's, D-Arg2', ArgZe, D-Argze]hGH15 RH(1-291NHz Peptide 20 [PhAc, D-Arg2,
PheipC118, Abu'S, D-Arg2', Arg28, D-Arg29]hGH-RH(1-291NH2 Peptide 21 ,
(PhAc, D-Arg2, Phe(pC118, Abue, Tyr(Mel') Abu,'5, D-ArgZ', Arg28,
DArgZa]hGH-RH( 1-291NH2 20 Peptide 22 (PhAc", D-Argl, Phe(pCll", D-Abue,
Tyr(Mel', Abu'S, D-Arg2', ArgZd, DArg`"]hGH-RH(1-291NHz Peptide 23 [PhAc,
D-ArgZ, PheIpCll) Lyse) Abu'S, Nlez', D-Arg28, Harze]hGH-RH( 129)NH~,
Peptide 24 25 )PhAc:", D-Argl, Phe(pCll", Orn', Abu'5) Nlez', D-ArgZe)
Har29]hGH-RH(1291NH_, Peptide 25 [PhAc") D-Arg`, PheIpCll) D-Arg~, Abu's,
NIe2', D-Arg28, Hare]hGH-RH(1291NH: Peptide 26 (PhAc", D-Arg', Phe(pCll,
D-Har9) Abu'S, Nlez', D-Argze, Hare]hGH-RH(130 291NH~ Peptide 27 '' , ,
(PhAc", D-Arg`') Phe(pCl1`') D-Lys9, Abu'S, Nlex', D-Arg2g, Har29]hGH-RH(1



, 29 21 May 2003 291NH., Pepude 28 ' [PhAc, D-Arg2, Phe(pCli, D-Orn9,
Abu'6, NIe2', D-Arg28) Hare]hGH-RH(129)NHZ Peptide 29 I PhAc", D-Arc~l,
Phe(pCl)'', Cit'', Abu'S) NIe2', D-Arg28, Hart]hGH-RH ( 1 5 29)NH? Peptide
30 . EXAMPLE III 6ioioqicai Activity '. The peptides of the present
invention were tested in ' vi ro and ~ 10 vivo assays for their ability to
inhibit the hGH-RH(1-29)NH2 induced GH release. Superfused Rat Pituiiarv
System. The analogs were tested in vitro in a test described earlier (S.
Vigh 15 and A.V. Schally, Peptides 5:241-347, 19841 with modification (Z.
Rekasi and A. V. Schally) P.N.A.S. 90:2146-2149, 1993?. Briefly, the cells
are preincubated with peptides for 9 minutes (3mL) at various
concentrations. immediately after the incubation, 1 nM hGH 20 RH(1-291NHa
is administered for 3 minutes (1mL) (0 minute response). To checlc the
duration of the antagonistic effect of the analogue, 1 nM hGHRHI1-29)NHZ 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 ace evaluated. GH
responses are compared to and expressed as percent of >.5 the original GH
response induced by 1 nM GH-RH(1-29)NH~. The effect of the new antagonists
are compared to that of [Ac-Tyr',D-Arg2)hGH-RH( 129)NH2) the "Standard
antagonist". Growth Hormone Radio-immunoassay. .0 Rat GH levels in aliquots
of undiluted and diluted superfusion samples were, measured by
double-antibody radioimmunoassay using materials   21 May 2003 30 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.O. ed., London, pp. 5 71-109, 1991 ),
hereby incorporated by reference. Inter-assay variation was less than 15%
and intra-assay variation was less than 10%. GH-RH Binding Assav. A
sensitive radioreceptor binding assay was developed to determine the
binding characteristics of the antagonists of GH 10 RH (G. Halmos, A.V.
Schally et al., Receptor 3, 87-97, 1993)) hereby incorporated by reference.
The assay is based on binding of labelled . IHis',NIe2']hGH-RH(1-32)NH2 to
rat anterior pituitary membrane homogenates. Iodinated derivatives of
[His',Nle~']hGH-RH(1-32)NH2 are prepared by the chloramine-T method~(F.C.
Greenwood et al., Bio~;hemistry 15 Q9:114-123, 1963), hereby incorporated
by reference. Pituitaries from male Sprague-Dawley rats (250-300 g) are
used to prepare crude membranes. For saturation binding analyses. membrane
homogenates are incubated with at least 6concentrations of
[His','251-Tyr',NIe2']hGH-RH(1-32) NH2, ranging from 0.005 to 0.35 nM in
the presence a~r absence of excess unlabelled 20 peptide (1 NMI. The pellet
is counted for radioactivity in a y-counter. The affinities of the
antagonist peptides tested to rat pituitary GH-RH receptors are determined
in competitive binding experiments. The final binding affinities 25 arcs
estimated by K, (dissociation constant of the inhibitor-receptor complex) '
and are deterrnined by the Ligand PC and McPherson computer programs of
Munson and Rodbard (P.J. Munson and D. Rodbard, Anal. BioctLem. 107,
220-239, 1980). Relative affinities compared to IAc-Tyr',D-Arg2)hGH-RH(
1291NH2, the Standard antagonist) are calculated as the ratio of K, of the
30 tested GH-RH antagonist to the K, of the Standard antagonist.   31 



21 May 2003 ,. In Vivo Tests.  ' . GH-RH antagonistic effect of the analogs
was tested on young male Sprague-Dawley rats (200-250 g). In each
experiment, 5 groups of 7 animals each were used. The compounds (80,ug/kg)
and GH-RH(1-29)NHx 5 (3 Nglkg) were dissolved in 5.5% mannitol and given
intravenously to the jugular vein of the rats under Nembutal anesthesia.
The time elapsed between the administrations of the antagonist and GH-RH
varied between groups, according to the following schedule. The first group
of animals received GH-RH injection 5 min after the administration of the
antagonist; 10 for the second, third and fourth group of animals) the time
interval elapsed between the injection of the antagonist and that of GH-RH
was 15, 30, and 60 min, respectively. The control group was first injected
with the solvent alone instead of the antagonist, followed by a GH-RH
injection 5 min later. 0.4 mL blood samples were taken for GH RIA before
the 15 administration of the antagonist ("blood0"), and 5 min after the
injection of GH-RH ("blood1 "). The GH response in each group was
calculated as rGH = (GH~,oad, /GHb,~), mean t S.E.M. ofthe individual
differences. Relative inhibition of GH response (%) in each group treated
was calculated as 100x(rGH"",~a,,-1 )I(rGH~"""o,-11. 20 Results in vitro.
The results of the in vitro antagonistic activities tested in superfused
rat pituitary system and binding assay are summarized in Table II and Table
III) respectively. As it can be seen from these data, the substitutions 25
present in the molecules cause an immense increase in receptor binding as
well as in inhibition of GH release in vitro as compared to the standard
antagonist. The most potent antagonist in vitro, Peptide 1, caused a
complete inhibition of the GH-RH induced GH release far 90 min, under the
standard test conditions. The first sign of the recovery of the GH-RH 30
responsiveness was detected 120 min after the exposure to this analog.   21
May 2003 32 TABLE II Inhibition of GH Release in Superfused Rat Pituitary
System AntagonistDoseInhibition of GH release (%)5InMI0 mm30 min 60 min 90
min120 minStandard antagonist:10062.12.519Peptide
i301001001001009410Peptide 230100100t0010091.Peptide 33086989192 ~87Peptide
4308386807968Peptide 5307977595850Peptide 6309393~ 97959015Peptide
7309792827765Peptide 830100100989790.Peptide 930918779 ~7269Peptide
10307569462422'Peptide 1130968980564220Peptide 123068.75485252Peptide
16306587835665Peptide 19305847592339 25 TABLE Ilt K, Values and Relative
Affinities (R.A) of hGH-RH Antagonists PeptideK, (nM)R.A.30
Standard-..........._.__....._.._....._.....__.......2.94'.__...._.___.....
_..._..._......_..._...~...Peptide 1 .0.04467Peptide 2 ~0.04664. Peptide
30.0684335 Peptide 40.D8734Peptide 50.03682Peptide 9 ~0.05851Peptide
100.10727Peptide 110.07141, 40 Peptide 120.07042Peptide 160.07042 Resul,~s
in vivo. 45 Tabte IV shows the serum GH responses and their relative
inhibitions in rats pretreated with GH-RH antagonists. A11 of the tested
analogs (Peptide "1, Peptide 2, Peptide 3, Peptide 4, Peptide 8, Peptide 9,
Peptide 1 1, and ,) ~ Peptide 16) producr; strong and long-lasting
inhibition of the GH release ' ~ stimulated by hGH-RH( 1-29)NH_,. Peptide 1
and Peptide 2 are the most   33 21 May 2003 potent on the short term,
inhibiting GH response by 95% and 91 %,when, given 5 min before the hGH-RH(
1-291NHz. The effect of these two peptides lasts for at least 30 min. On
the other hand, peptides Peptide 11 and Peptide 3, which are slightly less
potent on the short term, are extremely 



5 long-acting: their effect persists for at least 60 min. TABLE IV Serum GH
Responses and Relative Inhibitions of GH Responses in Rats Pretreated with
GH-RH Antagonists at Different Time Intervals t'rior to hGH 10 RH11-29)NH2
Administration ~ ' An tagonist Tnne interval GH response Relative
inhibition Immi mean x S.E.M. 15 Peptide 1 51.13 * 0.13~ 95151.87t0.136830'
1.97 t 0.1664' 60~ 3.89 t Q.658control3.68 t 0.78020Peptide 2 51.40 *
0.2991153.45 *0.13 ~45303.64 * 0.714125 605.41 * 1.352control5.47 ~ 0.97. 0
Peptide 3 5~ 3.01 *0.416830 153.63 * 0.8061304.89 * 0.9541605.36 x
0.6334control7.65 t 0.660 35 40 45 Peptide 4 ' S3.08 t0.fi882157.73 t 1.12
~433012.00 t 2.5476011.88 t 0.90' 8control12.82 * 1.380 Peptide 8 52.3 t
0.374 ~153.6 . 0.446305.5 x0.68605.8 t 0.71control5.8 * 0.50   21 May 2003
34 Peptide 9 52.75 t0.7575153.85 t o.5059303.34 * 0.306760'7.3 2
1.16105Peptide 1 1 5 ~5.15 t 1.11' ~ 84 ~1513.64 ~ 1.4 7 ~503016.04 * 4.3
64010 so1 s.s1 t 6.o23scontrol26.17 t 3.920Peptide 1 B 52.89 t 0.65 .~ 7715
153.44 t 0.6270305.24 t 1.3648 ~609.19t1.890control9.13 t 1.690 20 EXAMPLE
IV 0ncological tests. Antitumor activities of the peptides of the present
invention were 25 tested in various cancer models. The antitumor effects of
these new peptides were compared with those of earlier analogs (MZ-4-71 and
MZ-5156, subject to US Patent 5,550,212, and US Patent application
08I642,472. 30 Effect of GH-RH antagonists on MXT ~e~am~tumors E-strogen
independent MXT tumors were transplanted sc. to female BDF mice. One day
after transplantation, the mice were divided into groups of 10 animals
each, and the treatment was started. The mice in groups 1, 2, 3, and 4
received single injections daily of various GH-RH antagonists sc. 35 at 20
~g dose per day for 18 days. In groups 5 and 6, the peptides were
adrnullstered by Alzet osmotic pumps releasing a daily amount of 20 Ng
peptide. Tumors were measured regularly, and tumor volume was calculated.
The mice were sacrificed on day 18 and tumor weights were measured. . '~ 40
,.   21 May 2003 35 sult Peptides Peptide 1 and Peptide 3 had similar
strong inhibitory effect 



on MXT mouse mammary cancers. Treatment with MZ-5-156 also resulted in a
significant inhibition of tumor growth, but its effect was weaker than 5
that of Peptide 1 or Peptide 3 lsee Table V and Figure I). TABLE V Effect
of Treatment with GH-RH. Antagonists on MXT Mouse Mammary Tumors 10
GroupTumor volume (mm'1Tumor weightsNumGer ofOn day 14On day 18Img)sunnv~ng
mice1. Control4051 ~ 10077040 t 6467269 t 292515 ~2. MZ-5-1562717 * 7735368
* 408'4885 * 480'43. Peptide 1 daily ~nj.2924 * 6544373 t 381 "6964 t
67664. Peptide 3 daily mj.1902 t 349"3465 * 607"5266 * 90685. Peptide 1
pump1329 s 327"3403 t 584"4810 t 645'76. Peptide 3 pump1688 t 220"4272 t
295"5939 t 453820
._........._._....__...........__........._.__.....__..____..~..~~..~......
......_..._._........_............___....p<o.o5 "p<o.o1 effect of GH-RH
antagonists on MDA-MB-468 human breast cancer 25 xeno9l~afts in nude mice
Nude mice bearing MDA-MB-468 hormone-independent human breast cancer
xenografts were divided into groups of 10 animals each. The treated groups
received single daily s.c. injections of 20 Ng of GH-RH antagonists. One
group was treated with Peptide 1, a second group was treated with 30
MZ-5-156 for comparison. The control group was injected with the vehicle.
solvent. The treatment was continued for 5 weeks. Tumors were pleasured
once a week and tumor volume was calculated. The mice were sacrificed at
the end of experiment and tumor weights were measured. 35 esults Both
peptides exerted significant tumor-inhibitory effects on MDA-MB 468
xenografts. In the group injected with Peptide 1, 4 tumors showed .,
cpnstant regression during' the experiment. Likewise, MZ-5-156 caused   21
May 2003 36 regression of 3 tumors. After 5 weeks of treatment these
cancers regressed to small scar-like tissue remnants. Histological
examination of these tissues revealed undifferentiated epithelial tumors
with extensive necrosis and only a narrow marginal line of living tumor
tissue. In contrast) all tumors in the 5 control animals progressed
steadily. Final tumor volume and weight in the treated groups were
significantly reduced (see Table VI and Figure II), Peptide 1 having a
stronger effect. TABLE VI . 10 Effect of Treatment with GH-RH Antagonists
on MDA-MB-468 Human Breast Cancer Xenografts in Nude Mice GroupFinal tumor
volumeTumor weightNumber of regressedlmm'Itmgl ~tumors15
................._..._.__..._......._......._.._......__............_...._.
__._.._.____..........__...__._._.._._.._......~_.....Control477.5 t
41.2440.7 t 37.70Peptide 182.4 t 29.1 "64.0 t 28.7  `4M2-5-156104.4 t
32.2"77.7 t 31.7"320 p<o.os -._.....awpGo.ol....._..._-....._.._. ,
..._..__.-__._..___.....__.._.._..._._____..___._._..-.~.~.~._ Effect of
GH-RH antaoonists on HT-29 human colon cancer xenografts in nude mice 25
HT-29 human colon cancers were transplanted sc. into male nude mice. 19
days after transplantation, the mace were divided into groups of 10 animals
each, and the treatment was started. The mice received single daily
injections of various GH-RH antagonists sc. at 20 Ng dose per day for 6
weeks. Tumors were measured regularly, and tumor volume was calculated. 30
The mice were sacrificed at the end of experiment and tumor weights were
measured. esult Peptides Peptide 1 and MZ-5-156 had equally strong
inhibitory effect 3'S~ on HT-29 human colon cancers. Treatment with Peptide
9 resulted in a ,, ~ ~ smaller but still srgr~i ficant inhibition of tumor
growth. Peptide 11 and MZ-4 



71 had only little nor~significant effect. (The results are summarized in
Table   37 Vli and Figure 1111. 21 May 2003 , TABLE VII Effect of Treatment
with GH-RH Antagonists on HT-29 Human Colon Cancer 5 Xenografts in Nude
Mice GroupFinal tumor volume Imm'1Tumor weight
Imp)........_...._.._..............._............_t..........._.._._.._._..
..........-...._.._.._.......__._.._...._...._...__....._..._.' Control2117
* 7512364 t 83510 MZ-4-711953 * 40O2189 * 458MZ-5-156908 * 195 `1012 *
174'Peptide 111663 * 610t 849 * 681Peptide 91194 x 506 `1383 ~ 57~'Peptide
189O * 322'1354 * 480`15 .........._..._................__...
_..._..........__..__.__..._......_.__......._......._....._.__....~.......
......._._....~...'p < 0.05 Effect of GH-RH antagonist Peptide 1 on U87MG
human gliobfastoma 20 xenografts in nude mice Mice were implanted s.c. with
U87MG glioblastomas and when tumors reached a volume of approx. 70 mm' the
mice were randomly divided into 2 experimental groups. One group was
treated with Peptide 1 in single daily s.c. injections of 20 pg for 28
days, while the other group 25 served as control. Resul Treatment with
Peptide 1 inhibited the tumor growth by 77% versus the control group, attar
4 weeks of treatment (see Table VIII and Figure IV1. 30 TABLE VIII Effect
of Treatment with GH-RH Antagc Glioblastoma Xenografts in Nude Mice 35
Group Finat tumor volume Imm'I Control 3425 t 723 Peptide 1 817 * 323"' 40
"p : O.U ~'. . .. .. ... _. mist Peptide 1 on U87MG Human Tumor weight (g)
4.7 ~ 1.3 1.4 t 0.7'   21 May 2003 38 Effect of GH-RH antagonists on PC-3
humanJ~rostate cancer xenoarafts in nude mice Male nude mice were implanted
s.c, with 3 mm3 pieces of PC-3 human hormone-independent prostate cancer
tissue into both flanks. When 5 tumors reached a volume of approx.
40-50mm'the mice were divided into 3 experimental groups. The first and
second groups were treated with . peptides Peptide 3 and MZ-5-156,
respectively, in single daily s.c. injections of 20 pug for 21 days, while
the third .group served ~ as control. Tumor volumes were measured at weekly
intervals, .tumor weights were measured 10 at the end of experiment.
~iesults Both GH-RH antagonists inhibited growth of PC-3 tumors (see Table
IX and Figure Vl. Peptide 3 exerted stronger growth inhibition (65% 15
inhibition in tumor volume and 62% in tumor weight) than MZ-5-156 i52% and
46%, respectively). 



TABLE IX Effect of Treatment with GH-RH Antagonists on PC-3 Human Prostate
20 Cancer Xenografts in Nude Mice GroupFinal tumor volume !mm'1Tumor weight
ImglContr of -307.9  64.5191.8  42.6Peptide 31O7.912.5`73.711.9"25
MZ~5-15G148.9t41104.327.2' p ~ Q.US r  .   21 May 2003 39 ,, LC AIMS: , ,
1. A peptide selected from the group having the formulae:
X-R'-Rz-Asp-Ala-R5-R"-Thr-R~-R9-R'-Arg-R'z-R"-R'-R'S-R'-Leu-R'8-R'-Arg_
R''-R1~'-Leu-Gln-Ash~lle-R2'-Rz~-R2~-NHz 5 wherein X rs PhAc, indAc, Ibu,
Nac, 1- or 2-Npr, or Fpr) R' is Tyr or His, R= is D-Arg or D-Cit) R' is Ile
or Val, , Rr is Phe) Nal or PhelY), in which Y = F) CI, 8r, 10 Rd is Asn,
Gln, Ser, Thr, Ala, D-Asn, D-Gln, D-Ser, D-Thr) Abu, DAbu) or Aib, R" is
Arg, Har, Lys, Orn, D-Arg, D-Har, D-Lys, D-Orn, Cit, Nle, Tyr (Me), Ser,
Ala or Aib, R' is Tyr or Phe(Y1, in which Y =H, F, C1, Br, or OCH3, 15 R' z
is Lys, D-Lys, or Orn) R" is Val or Nle, R'" is Leu or Nle, R'~ is Gly,
Ala, Abu, Nle or Gln, R"' rs Gln or Arg, 20 R"' is Ser or Nle, R'~ is Ala
or Abu, Rz' is Lys or Orn, R1~ is Leu, Aia or Aib, . Rz~ is Met, Leu, Nle,
Abu, or D-Arg, 25 R`" is Arg, 0-Arg, Ser, Asn. Asp, Ala or .Abu, R`''' is
Arg, D-Arg, Har or D-Har, and pharmaceutically acceptable salts thereof. 2.
A compound of claim 1 selected from the group consisting of 30 I PhAc",
D-Arg`, PheIpCl?", Arg~, Abu'S) Nlez', D-Argz~, Harz9lhGH-RH( 1-29f . NH;
Peptide 1   21 May 2003 40 (IndAc, D-Arg2, Phe(pCl), Arg, Abu'S, NIe2',
D-Arg28, Har2g]hGH-RH( 129)NHZ Peptide 2 IPhAc, D-Arg2, Phe(pCl)~`) Har9,
Tyr(Me)', Abu'S, NIe2', D-Argze, Harz9]hGH RH(1-29)NHZ Peptide 3 5 [PhAc,
D-Arg2, Phe(pCl). Arg9, Tyr(Me]', Abu'6, Nlez', D-Arg28, Har29]hGH
RH(1-29)1VH2 Peptide 6 (PhAc. His'. D-Arg~') Phe(pCl), Arg9, Abu'e, NIe2',
D-Arg~H, Harz9]hGH-RH( 129)NHZ Peptide 7 [Nac, His', D-Arg2, Phe(pC1)e,
Arge, Abu'6, NIeZ', D-Argzg, Har29]hGH-RH( 1 10 29)NH~ Peptide 8 3. A
compound of claim 1 having the formula (PhAc, D-Arg2, Phe(pCl), Argy)
Abu'S, NIe2', D-Argze, Har28]hGH-RH(1-29]NHS Peptide 1 



15 4. A compound of claim' 1 having the formula [IndAc, D-Arg2, PhelpCl)d,
Argg, Abu'S, NIe2', D-Arg28, Have]hGH-RH(1-29)NHZ Peptide 2 5. A compound
of claim 1 having the formula (PhAc, D-ArgZ, PhelpCl)") Har", TyrIMe)',
Abu'6) Nte2', D-Arg28, HarZe]hGH-RHl1-29)NH2 20 Peptide 3 6. A compound of
claim 1 having the formula [PhAc, D-Arg2, Phe(pCl)'', Arg`', Tyr(Me)',
Abu'6, Nle2', D-Arg28, Hare]hGH-RH(1-29)NHz Peptide 6 25 7. A compound of
claim 1 having the formula [PhAc) His', DArg') Phe(pCl)`', Arg`', Abu'S,
Nlez', D-Arg2e, Har28]hGH-RH( 1-29)NHZ Peptide 7 ( 30 8. A compound of
claim 1 having the formula [Nac, His', D-Arg2, '' , Phe(pCl)) Arg', Abt~
~', NIe2', D-Argze, HarZa]hGH-RH( 1-29)NH~ Peptide 8   41 21 May 2003 9.
Use of an effective amount of a compound of claim 1 in the manufacture of a
medicament for suppressing excessive levels of GH in a patient in need of
same. 10. Use of an effective amount of a compound of claim 1 in the
manufacture of a medicament for treating a patient having a cancer carrying
receptors for IGF-I or II. 11. Use of an effective amount of a compound of
claim 1 in the manufacture of a medicament for inhibiting IGF-II levels in
tumors (cancers) and the expression of mRNA for IGF-II in the same tumours.
41 a 21 May 2003 12. A polypeptid~ ~~I~Ct~~ from the group having the
formulae: X R~-Rz-Asp-Ala-R~-R~-Thr-Ra~R~
Ria-A~_R1~-R13"R14-R15-R1s-Leu-R'8-R~~-Arg-R2~-Ra~I-~u-Cln-Asp-!le-R2r-R~-R
~$-NH2 wherein X i~ phAG, IndAc, Ibu, Nac, 9- or 2.-Npr, or Fpr, R~ Is Tyr'
or His, 1~~ is i~ Ate or ~7-Cit, R~ is lia or Val, R is hhe, Nal or Phe(1~,
In which Y~F, CI, fir, fig is Asn, Cin, Ser, Thr, Ala, D-Asn) D-Gln, D.~er,
Q Thr, Abu, C~~4bu, or Aib, R~' Is Arg, Har, Lys) Cam, Ct-Arg, a-Har,
D-Lys, a-Cam, Dit) Nie, Tyr (Me), Ata ar'Ait~, R'a Is Tyr or Phe(Y)) in
which Y~H, F, Cl, Br, ar ~~Ha, R1Z Is Lya, i~ Lys, ar ~lrt~, R~~ is Vel or
Nle, R~'~ Is Leu or Nle, R~$ Is Giy, Aia) Abu) Nle or Clr~, R'e (s C3ln or
Arg) R"~ la 8er ar Nla) R'~' la Als ar Abu, R?~ is L.ys or Um, R~ is Leu,
AI~ or Alb) RAT Is Met, Leu, Nl~a, Abu, or t~ Arg, RZ$ Is Arg,~ D-Arg, Asn,
A~p~, AI~ ar Abu, R~ Is Atg, D-Arg, Her car D-Har, 



and .p~harmaceutlcally acc~pt~bf~ s~lt~ thereof.   41 b 21 May 2003 13. The
use of a palypeptlde ~~I~~t~d from the group havin the fannulae: X,R'-R2
Asp-Alg-R~ R~` Thr R-R9-R'o-Arg-R'2
R18-Rl4~Ris"R1A-Leu-fti~-R'~'.,A~~-R~1-R~Leu-t~ln~Asp-IIR~~ R~-Rz'-NHS
wherein X is PhAc, IndAc, Ibu, NBC) 1- or ~-Npr, or Fpr, R~ Is Tyr or His,
R~ is a-Are or a~Clt, R~' Is Ile ar Vial, R$ Is Phe, Nil ~r >~he~, in which
Y=F, Cl, Br) Rg is Asn, Gln, Ser, Thr) Ala, D-Asn,~ D-Gin, D-Seer, D Thr,
Abu) t~ Abu, or Aib, R~ !s Arg, Har, Lye, Gm, D Arg, D-Har, D-Lys, D-Clm,
Clt, Nle, Tyr (Me), Ale or Alb, Rio is Tyr or i'he(Y), fn which Y=H, i')
CI, gr, ~r ~CH~, R'~ 1s Lys, D-Lys, ar Om) R~e is Val or Nle, . R'4 is Leu
ar Nle, R'S is fly, Ala, Abu, Nle or GIn) f~'~ is Gin or ArQ, R'~ is Ser or
Nle~) R"~ is Ale ar Abu, R2' is Lys or stn, R~ is Leu, Ate or AILS, i~~y Is
Met, Leu, Nle, Abu, or a Arg, R~ is ArB, D-Ang, Asn, Asp) Ai~ or Abu, R2 is
Ark, D-Arg, Har Qr D-Her, and pha~rma~euti~ally acceptable salts thereof ,
far the suppression of excessive levels of GH ire a patient in need of same
1~r The use of a polypeptlde selected from the group havin the formulae: 1
2 8 G 8 9 10 ~a ~3 ta~ ~s ~s ~9 16 ~~ 22 X-R -R Asp Ala-R -R -Thr R -R -R
-Arg-R -R -R -R -I~ -Leu-R -R ..Ark-R -R Leu-C~InAsp-Ila-R2r-R~-Rio-NHz
wherein X Is PhAc, I~dAc, lbu, Nao, ~- ar 2-Npr, or p'pr,   21 May 2003 41c
R' i~ Tyr ar Hls, R~ i~ C~-~4rg ur D-fit, . R~ is Ile ar Val, Rs is Phe,
Nal ar phe(1'), In which Y=F, ~I, fir) Ra is A$n, ~In, $er, Thr, Ala, D
Asn, D-C~in, a-Ser, C~ Thr, Abu, a Abu, ar Aib) . R~ is Arg, Har, Lys, tam,
D Arg, a-Har. D-Lys, ~l-urn, Clt, Nle, Tyr (Ma), Ala or Alb, R1 is Tyr ar
Phe(1~) in which Y~H, F, Ci, fir, ar aCH3, R~~ i~ Lys, D-Lye, or Om, R'~ is
Vai ar Nle, R'4 Is Leu ar Nle. . R~~ Is fly. Ala, Abu, Nte ar ~In, . R~~'
is thin ar Are, . R'~ Ig Ser Qr Nle, R' is Alai ar Abu, R2~ Is Lys ar tam,
I'~~ is Leu) Ala ar Alb) Rat is Met, Leu, Nfe, Abu, ar !5-Ark. R~~ is Are,
D-Are, I~er, Asn, Asp. Afa ar Abu, Rte. Is Are) a Are. Har ar a-Her, 



and pharmaceutically acceptable salts thereof, far the treatment of s
patient having a a~ncer carrying receptors ~r Ic3F-1 or -11 15. The ugg t~f
a palypeptide selected from the group having the formulae; X R1-Rz
Asp-Ala-R$ Rg-Thr RB-Fta-R~~-Are-fi~~-R~3-R~4-Ris~RIB-LeU-R~~-Rio
Are-I~zi_R~_ Leu-G1n-Asp-f te-Ft~-R~rR~-NHS wherein ~C Is PhAc, Ir~dAc,
Ibu, Nl~c,1- ar ~-Npr, ar Fpr, R' Is Tyr ar His, fig is D-Are or a~Cit. R9
Is 11e or Val, Rs is Phe, Nel qr P~he~(Y~, in which Y~F) ~I, fir,   41 d 21
May 2003 R8 is Asn, ~In, Sir, Thr, Afa, D Asr~, C1-thin, D-Sar, a Thr) Abu,
a-Abu, ~r Aib, Ro is Arg) Her) Lys, tern, D-Ark, D-H~r,17-Lys, a-Grri) fit)
Nta, Tyr (M~)) AI~ or Aib, R' is Tyr or Pha(Y~, In which Y-H, F, fit, fir,
ar a~Hg, !~'2 is Lys, D-Lys) or tam, R'~ Is Val ar Nle, R~4 is L~u or Nle,
R' is C~ly, Ala) Abu, Nle or Gln) R' is Gln or Ark, 1~'s Is Ser ar Nla, R'
is Ala or Abu, R~' is Lys or tam, R~ is Leu) Ala or Alb, R~z is Mat. Leu,
Nie, Abu, or D-Arg, R~ is Ark. D-Arg) ~~r, Asn, Asp, Ala trr Abu, Ra is
Arg, D,Ar~, Her or D-Har, and pha~mt~ceutlaally acc~ptabie salts thereof)
for the inhibition of I~P-II levels in t~rmor$ (cancers) and they
expr~selon of mRNA for 1Gl =ll In the same trumo~rs. 16) The use of Balm 13
which comprises utilizing a compound having the fam~ula [phAc, D Arg~,
Phe(pGl)s, Args, Abu~~) Niece, a Ar~g~e, Har~~hGH-RN(1~ 29)NH2 peptide 1. 1
~. The use of claim 13 whlah comprises utilizing a compound having the
formula [PhAc, C~-A~g2, Phe(pCl)e) Har, Tyr(Ma)to, Abu, Nla~', LlwAt~2$,
Har~JhaH RH(1-~9)NHx Paptida 3) 1 ~. The u$a of claim 14 which compr!$as
utilizing a compound having the formula [PhAo, Q Arg~, Pha(pGl), Argg)
Abu') NIe2', Cl ~~28) Har~jh~H-RH(1-.29)NHx i~apt(de 1.   41 a 21 May 2003
19. The use of claim 14 which comprises utilizing ~ Gar~~rund hav(ng the
formula [PhAc, D A~~, Phe(pC1)a, Hark Tyr(Me)~, Abu's) NI~~, a-Arg~s,
HarzjhGHRH(1-29)NH2 Peptide 3. 2Q. The use of cialm 15 which comprises
utilizing a oomp~aurld hawing the formula [PhAc, D-,4rg~) Phe~p~l)g, Arg,
Abul~, Nlez~, d-Arg~~, Harz~hGH-RH(~(-29)NH2 F"aptida 1) 21. The use. of
cls~im 1 ~ which cort~prises utiliztn~ a~ compound having the formula
[I~hAo, D-~4rg~) Pha(pCl), Har, Tyr(M~),, Ak~Utta, Nle~~, a-Argz)
Har~`]h~HRH(1-~~)NH~ F'eptlde 3. .A9.A`.A3.A&R.A3.A3.Al2.AYl
.ANl%.Ayle/.A.y.AL!.AYe.A.Ae.AF!.Al.AHF.A .FR.AY.AF ?.A3y.A3e.A3R.AF[F.A
FR.A3,.AY.A Fy.AF.AF
e.A[3.AHy.Ae.AF_.Aul.AN2.AY.A.A!.AAl.AaFl.A{FE.AFy.AF.AU3Y..A3.A5E .A3Y .A
.Ar*WYA4~I(457 
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n{upkfa\W]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]c<a]cTa!*i[ghj
Mj~NO3kl}wrmhc^Y]]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!3a)_b{Lc3 6 < ?
!!#"G""$}wrmhc^Ymhc^Y]]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]
ca]ca]ca]ca U]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
$%%&T&&&&(v)x))**m********j++,~-...%/^//
0w0}xsnid_ZU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca
]ca]ca]caU]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca!w0112I3L3X3b3>5R5^5`56777888D9I91
;y;<^=j=l==@>>#?S?j??{vqlgb\W]]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!?@!ALBcBBBCCECPC]
CCCDDcDoDqDDEEEE0FoFDGnHHHH)IJK~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca!KKKK6
O;
OGOJOPPPRSSSU>YAY[YgYjYYZ#ZlZZ>[[[\\\]s]]|wrmhc^Y]]c]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]
ca!]]___``a]bbbbcsccc=dddee1eJeeeeeeerfffGgg{vpkfa\W]]]ca]ca]ca]ca]caV]ca]c
a]ca]ca]ca]ca]c^a]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!ggUhXhhh4iMiPiii(jrjjkPkk-lwllm7mDmPmSmvnRo+pp.qqq(rhr|wrmhc^Y]]]]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]c^a!hrkrrrrsssAtt"ufuuuv`vv;
wPwSwwwwxkxxx"yyzzzzz{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!zB{{l|o|||.}1}e}
}}7~c~f~~~6`oPk^1{vqlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca!1P(VY/"L`}7:d(4713{v
qlgb]X]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a!3_mv14@a>)jNt||wrlga\Vlgb]X]V]ca]ca]c^a
]ca]c^a]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c
^a]ca]c^a]ca]c^a]ca
GTivR^a<,2>AKh=A~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]caV]ca]ca]ca]ca]ca!`c.NQiJaH
{vqlgb]X]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca!
Qt`)BB%i='36|wrmhc^Y]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!6TnqGX!k=)581}xsnid_Z]]]]]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca!`GXm;
Is`zupkfa[Vnid_Z]]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]c^a]ca]ca]ca]ca
`cr'"mp&:#&klln}wrlga\Vnid_Z]U]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]c
a]ca]ca]caV]ca]ca]caV]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]ca #-/35WY
cu|vqkf`[Ulga\Vnid_Z]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]c
aU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]cau_hUZhkw|~}xrmgb\Wlga\
Vnid_Z]]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]
ca]caU]caU]ca]caU]ca]ca]ca]ca]ca]ca]ca%7;
GLNRYdgq{upje`[Ulga\Vnid_ZU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca+,GQRcelo(*5:=@B
SUbgl|wqlfa\Vlga\Vnid_ZUU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]c
a]ca]ca]caU]ca]caU]ca]caU]caU]ca]caU]ca]caU]ca]caU]ca]ca2Sy};
1uNQV{vpje`[Unid_ZU]ca]ca]ca]caU]caU]ca]caU]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]
ca]ca]c^a]ca]ca]c^a]c^a]c a]ca]caU]ca]ca]caU]ca]ca 25CMQ*uT&l
l~ysnid_ZUnid_Z]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]c^aU]c
a U]c^a]caU]ca]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca
lqFMk4E2Hztoje_ZUnid_Z]ca]caU]ca]ca]c
a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]
ca]caU]ca]caU]ca
#')4HKp{}6wzOR]~ytoje_ZTnid_U]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c
^a]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca 1BFHPZfi'+ . G
L ` x
~ytoid_YTnid_]caU]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]c^a]caU]ca]caV]ca]ca]ca
]c^a]c^a]ca]ca]caU]ca]caU]caU]ca]ca]caU]ca]ca              
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