; e3eb+rb(4"6Tr FI ELD OF I NVENTION This invention was made in part with
Gover nnment support fromthe 5 Medical Re e of the Veterans
Affairs Departnment. The Governnent has cam@m@w@mmwﬁ in this application.
The present inventian.relates to novel s i des whizdhlMayn2008 t t he
rel ease of growth hornone fromthe pituitary "f®%amals, and to 10

t herapeutic co WM“ tal n| ng these novel peptides. BACKGROUND OF THE
| NVENTI ON Gr owt ‘\\ is a peptide having 191 am no acids which

stinul ates the prodygkiken of nurrerous dirferent gromh factors, e.g.
insulin 15 i ke gromh factor 1 (1G~1) and so pronotes grow h of nunerous

ti ssues (skel et qr I si ol'ogi cal
activities (rai sfh@&ﬁﬁi‘ﬁﬁwg‘é‘mﬁﬁg %%RE‘ 36‘%"%@&? g%%?l%m 6& s, but

| owering urea secretion). 20 Release of GHis under the control of

rel easing and inhibiting factors secreted by the hypothal anus. The primary
rel easing factor is growh horrmﬂé_DdlEdélM%lmﬁNmne (" GH-RH) human
growt h horm)ne-r hor nmone hGH- RH" de hav 44 am no
aci ds. The novel p@lgts‘zl“c’i%mo'f V‘F’ﬁe"‘é? ILRET Jen(?l\ger{p'ﬁg% ateqp v I"?Jé'?fes of
hGH RH havé nilediday Réseaesh dgesvide tafr me~ugérera95 (Afi&irs Rblepatdir2” ) The - €.

t o anal ogues_of the teﬁ tide which has the anmino acid sequence:

Tyr- Al a- Asp- @P¥efn . Geftaingigres dn this appligatigs. val - Leu- A y' sA r ~- Leu- Ser
- Al a- ArgZ- Lys- Leu- Leu- A n- Asp26- | | e- Met - Ser - Arg2y- NHS 30 GH has been
inplicated in several diseases. One disease in which GHrs rrwolved rs
acronrr~cialy, inThépriseakicwentiorrélaiasite novel@yrahetippeptides wiieh inhitdit May

2003 2 abno | ar ged em _t of .this disease can
be treated b{/ﬂgg *X%:fés‘t Zr&%wé &’-ﬁmp 3&’@ {h P'MEE& ﬁirmaf@é%@e?"idn%l Vi ng
GH are dum)etneeamaitim@mtabmmd dinmdRing tfeseaiivel @epititles. 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 darmage can
be prevented-or slowed by hp i ve GH RH antagoni st.
. . 10 However, the main a KGROIND \%&?@lets woul d be in the
field of cancer (@Browth Bohmabhy (8GHA) is a pefide havimgHbL® hrameinSeamids &gﬁgmes in
Clini cal Pratlc New, Yor.

Tas T e 6uEake £ orggyEtion B umed it (e e AR iRTACTS: B MBS o
suppressing m ROWER K&dtor GHIEIHIPAM R @8NP oNTo1de Prodansot RanfktoudersBedf 15
IGF-1 in the liver and other tissues. G+ RH antagoni sts al so reduce the
aut ocrine ankFkglEaRGannestive tissyermescle epd N'Séﬁtﬁ’@t"dl Riyvsiglopgicalagtivities
tunors. I n sgugsk %@?ﬁ h f

G+ RH producgsgaﬂ gé‘%ﬁ%ﬁaﬁ\ﬂl - ggn\ﬁ“tl%gf'gaa@gﬁ(%o t%nPa?g&?ﬁﬁbgﬁffgn of
t unor grow hse@etibn).an effort to intervene in these di sease and ot her
conditions, sonme investigators have attenpted to control- GH | evel s by using
somatostatin, one inhibitor of GH rel ease. However, somatostatin, if

admi ni st e2@d al onReledSL s BM isSeHUYraRE coruol ot fdedsihg\@idsinhibieing &t toes!
degree. If admnistered in 25 cnnt~irratror~ wth a G+ ant agoni st

somat ost at | nSHTEILH PXpiey BYRORamYs-on TR Arpary [eleasingniacionis gepwih
Scientists hAYRnbAY PsibhSIAg GHhrdnNeQUEHIRAM ;| ifhaR ¥toQith Rdriiddeireleasing

hormone ("hGH-RH") is a peptide having 44 amino acids. The novel
peptides nf'th'e presentinvention relate to analogues of hGH-RH having only
25 residues 1 through 29 ("hGH-RH{1-29)NH,"), i.e., to analogues of the
peptide which has the amino acid sequence:
Tyr-Ala-Asp-Ala-lles-Phe-Thr-Asn-Ser-Tyr'°-Arg-Lys-Val-Leu-Gly**-
Gin-Leu-Ser-Ala-Arg®-Lys-Leu-Leu-GIn-Asp?®-lle-Met-Ser-Arg?®-NH,

30 GH has been implicated in several diseases. One disease in which GH

1s involved s acromegaly, in which excessive levels of GH are present. The



elucidate the relationship of the structure of G+ RH to its activity in an
effort 30 to provide synthetic congeners with inproved agonistic or
antagonistic . '~ , , prupertres. Thus. it was early established that G+ RH
fragment conprising 21 May 2003 3 residues 1 to 29, car G21AMRY2008?, is
t he m ni num sequence necessary for biological activity. This fragnent
retains 50% or nore of the potency of natrve GH+RH- 5 Tire first described
GH RH antagoni st, ~Ac-Tyr',D-Arg' ] hGH RH11 29) Nt+" which is generally
terned as the "standard antagonist" inthe litefature, was found to prevent
the activation of rat anterior pituitary aderiylate cyclase by

hGH RH( 1- 291NH~, . The sane pepti de bl ocked the action

receptors in the pi F%"@faﬂf’;ﬂVaﬁGHﬁgl’p@tfﬁ&!aén‘iﬁd exHgMity ItWIﬁ\ieEI Qfeéf“ﬁ k@s‘?ﬁﬁes&?f’l Re
growt h hornone secrg e~nu ents and articles in
the open Ii ter ature 5 g‘g‘ o@ ana Sg‘g'gﬁg %ﬂ-%qu\}n?%%'ﬂg{lther act as agonists

of GHRH (i.e. act to stinulate the rel ease of GHI or as ant agoni sts of
GHRH (i.e. act to inhibit 15 the rel ease l\q/ti;t t hese rert c‘?
are derived fromthe mﬁ%'ﬂenétseﬁéﬁ |"b‘é°'s'é‘é?u(éﬁc‘i§e 'P?F'%b%‘&?qqaé % epdqigpgic

modi fications whi @h %tth\]; Ogr%%h%@agﬂ*{G’tﬁ@%ﬁ@%@tmané’ys ?é"stp%Sf?%ﬁtnthhese

properties. Thus, nt 4 I scl oses ant agoni st1 ¢ anal ogs
20 whi ch contain cedisaasnesN eliediedl toy beodegaeg@Hniresults il blindaessnor aeguction in

residues in positiop 2 of the RH( 1- 29 seq ence. n,.
U0 97 101 8953 1 evi BHBCL BTG o D240 55 bE Previe e R bR S PIBRLFERpn
hGH RH by nodi fyi ngof bﬁ émdm,eaGquﬁwgggﬁ,st 25 These earlier attenpts
include: replacing Tyr', Ala', Asp' or AsSnd with their D-isomers; repI aci ng

Asn" with L- or D-Ser, D-Arg, Asn, Thr, dn or D-Lys; replacing Ser” with

Ala to enhance a h|ph|| fotl [ QN | @G INRTT
or Aib. When RZ ?Q t he a'ﬁg’t’%ég(’s??|"‘E@iﬁ‘gg}@ﬁgt'@gf’{%& ﬁgra?lga@l%tsg}l%\ﬁlﬁ%eﬁ‘lﬁhe
sl11)StILUBd as i ntieldabedaadevid. Var8atgiiyi ext alc imGrowith YWortnors Betretdifbgues in

i straton . CAM AL PRI (< Hegrposit SMaKE: R Bekfer Yamarork, po.

associ ated with 214!5’37620%96 qmﬂesghaen |a?é/9b§erﬁfm@bbeﬁs for) varduRBdilerfs. By
The antagor~istrc activity of t hGH RH anal ogue "[ Ser-4~[ CHI, - NH)

Tyr"' (hGH RH11- 291" suppesspg: Sht se:reannsﬁérl Ribantegppists destaases fthe svnHesis of
DEruasnPhn e POT8, 16k o, HSRLARESRABE SSHE Gl S EEERLD okbTHRGE e
autocrine and paracrlne production of IGF-| and/or IGF-Il by various tumors.
In several experimental cancers, treatment with antagonists of GH-RH
produces a reduction in IGF-l and -ll, concormitant 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-| levels to a desired degree. If administered in
25 combmaton 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

. propertes. Thus. it was early established that GH-RH fragment comprising



| Ser"-4~(CH_,-NH -Tyr"' (hGH+ RH( 1-291 were said to be.inferior to the
standard antagonist, INAc-Tyr', D-Arg2) G+ RH(~1-29)-NHz. .10 US Patent
5,550, 212, and US Patent Application 0$1f42,472, assigned to the sane

assi gnee as the present application, disclose anal ogs of hGH RH(May22008H
said to have .enhanced antagoni stic properties and prol onged duration of
action. These properties are believed to result fromrepl acenent of various
am no acids and acylation with aromatic or nonpolar 15 acids at the
N-termr7us of GH RH(1-291NHZ, It is noted that in the above US Patent and
US Patent Application) RO is always Ser, R8 is Gn or an amno acid Z
formng a lactarn bridge (i.e. Gu), R28, is Ser, Asn, Asp, Ala or Abu, and
R" is Agm ArapitNHs' TAog?Q}QI (EJrltRl"NHI229)vG}5 tthmmmawml\ﬁq;gueﬂ&e f@:qeséfrlfVafrﬁ”am no

ere! 1< br o FAMTRATABY COCT T sPagrnt S Pl b2, SIS o LV

These anal ogshama BH-RIHe activity of endogenous hGH RH) and therefore
prevent the rel ease of growh hornone. The stronger inhibitory 25 potencies
of the nt:w anal ogs, as conpared to previously described ones, results from

repl acementg of Var*I'R{a‘sfir@m)d}%ﬁg%&?@H-ﬁ?—?(‘ainflé&?llni!sﬁf’IAtCh‘?vF-‘rUgﬂgizﬂ{Gl[lﬁil'@(tﬁs to

-pept i des conpr|3|ng

X- R - R~- Asp- AR8}NRH 5, Rivhidi -ifkdjei@rdlly- fergndd asRibe- F&taR'dEFd?antegerﬂ'se' R 'thér g

30 R~'-R =-Leu-d n-Ash-il e-R-'-R18- R28- NH2 wherein X is PhAc, | ndAc,

Ibu, Nac, 1- WHeralupr Wy feppd 1o preveRy thigoactyation Of fgr anjeripl PIYAry s

gAr% ;)r SDRO Bdenma{esé%%sgrbyvﬂbi-l RHXI JZ@)RP‘E; ﬂ‘ﬁé s%?néDB%bﬁéle tbchIééI'l QheY—
r ~ 1S n, u,

DAbu, or Ai b, actig qstHr@H ofnits regeptots iy tDeA:rngltaD/ laa\d hweghai@mua end,

Gy e 0" il Bhpu el bl ngirope spBenh. &7, °F TP Dl 5 "

~lle. . R4 is Leuor Ne, R~ is C-ly, Ala) 'Abu, NIeoan R''" is Gn
or Arg, 15 R~ is Ser or NNe, Rnis Ala or Abu, R2' is Lys or On RZZ is
Leu, Ala or Aitr, Azcongidesable pumberpg parents asd "L’ﬁ‘ﬁi@j '“ZWGFQPP” Ytesppure

D-Arg, Ser, Q‘Pfﬁy das%panébgf%rf APRH Rnidrs efther aft & ng}ﬂ@{s 8F i (i.angt

phar maceutic acceptable salts thereof. S5a 21 May 2003 Accor di ng to
one aspect of ¢ hampiatedhe releasmof Gh) or hera@tago'pm\nfcﬁld RH peg.yarspoiinfeibit

sel ect ed 15 the release of GH). Most of these peptides are derived from the GH-RH(1-
29) 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 91/16923 reviews earlier attemp1s to alter

the secondary structure of hGH-RH by modifying its amino acid sequence.

25 These earlier attempts include: replacing Tyr', Ala?, Asp® or Asn® with their
‘D-isomers; replacing Asn' with L- or D-Ser, D-Arg, Asn, Thr, Gin or D-Lys;
replacing Ser? with Ala to enhance amphiphilicity of the region; and
replacing Gly'" with Ala or Aib. When R? in the analogs is D-Arg, and R, R,

and R' are subsututed as indicated above, antagonistic activity is said to

30 result. These antagonistic peptides are said to he suitable for administration

. as pharmaceutical compositions to treat conditions associated with



fromthe group having the formulae: X R--R2-Asp-Al $-Rs-R~ Thr
R~~R~-R~-Arg-1~'z-R 3-1~1~-~1~-Ris-L.au-R s-Rya- Ar~R2~ R~' z

L~u- G n- Asp- | | e- R~r - R~~- R~~- NHZ wherair~ 7C i ~ phAc, |ndAc, Ibu Naa ~-
2~Npr, or Fpr, RLis Yyr tar His) F~2 Is ~ Arp ar !~-fit, ya%g'ﬁ' VaI

. Ft6 is Phe, Nal ar Phe(Y), In which Y=F, ~I, fir, ' Flels ~r~, r?

Ser, Thr, Ala, D-Asn, bD-dn, a-~er, Cl=i'hr, Abu, Cl-Abu, ~r Aib, R} Is

Arg, Har, Lys, Cam d Arg, D-Har, a-Lys, a-On, Ct) Ne, Tyr (M), Aa ar
Aib, R is Tyr ar Phe(r'), in which Y~H F, CI,4Br, or aGHds, R~ Is'Lys,
a-Lys, or Cam R ~is Vel or Ne, R~ 1s Leu ar NNa, Rbis Gy, A a, Abu,
Nle or Qr~, R8 is C~In ar Arg, R18 Is aer or NNe, R 1s Ala or Abu, R2

1s Lys or Dm R~ is Ala ~r Al R2T I's_ Met N e, Abu, ar G--Arg,
R28 Is Arg, a Arg, éﬁ?s%%?eﬁlﬁf’fg;ﬁﬁ%ﬁ” gerprgga k\Fg) C~ Arg, Har ~r d-Har,
and . pharmaceutically acc~pt~bh ~~Ifi~ thoreof 21 May 2003 Accordi ng to
another aspect of the present invention, there is provided the use,

pol ypepti de sel ected fromherantggomptinagtivigy ofshe bﬁﬁhﬁu@na}oweﬁSer ‘WCH -NH]-
Asp- Al a- R~- R~-Thr

Rla- R1~" R~5r ~16- LeU- &%&]@'ﬁﬁﬁ'ﬁ?&é 10t HS Pateny, 5.084.588 was sig 1o gesylt framy the
wherein X is Ph~ OSC,psbndéﬁepﬂndwbohh‘tiel a peprid@ivondoredoped 1B-a [SHIINHI-linkage)
Hs, Rz i~ C-—-ArAor a- |je ar Va-l, R~ is Pha, Nal or Ph~(Y),
in which Y=F, 4, sPetweenléhm aftq R, wsiquen Hovever, heaRtagonistic propesiies of

D Thr, Abu) D Abu, Al I HRY

Dom At N~ Tyr%e 'b[Clﬁ{ Nl-flsl'A\ﬁA %@%(%hﬁ?we%ﬁ%?%@éw I\ERI Cﬁh@?}_ﬁlﬂ%rd
c, Br, ar C~CHs, Ramagprugsmmwsw @A@gﬂGﬂ&HH -201tNK5. Nle, R 4 is Leu

ar Nia)R'$|sGIy,AIa Abu, NNe or An, Ra i~ Gnor ArAL R~ Is Ser or

Nfe~, Rr~" Is Alai ar Abu, ~i~' S LysorDrnR~is Leu, Ala or Alb, R is
Met, Leu, N e, Apo, ar DU‘S“PatEﬂﬁ §,5560 212 Dafdg UsAFateds Rpplicatish 8BW64R472,
is Ar k, D Arg, H$r car i~-Har, and pharmaGautiaal |y acceptable salts

thereof , far the ~@sbigaaditerthersameessignes seihe presentapplicatiopadisgiese analogs
need of same ot hGH-RH(1-29)NH, said to have enhanced antagonistic properties and

prolonged duration of action. These properties are believed to rasult from
(eplacement of various amino acids and acylation with aromatic or nonpolar
15 acids at the N-terminus of GH-RH(1-29)NH,. It is noted that in the above US
Patent and US Patent Application, R? is always Ser, R'? is Gin or an amino
acid forming a lactam bridge (i.e. Glu), R*® is Ser, Asn, Asp, Ala or Abu, and
R® is Agm, Arg-NH,, Arg-OH, Cit-NH,, -Cit-OH, Har-NH,, Har-OH, or an
amino acid forming a lactam bridge {i.e. Lys or Orn).
20
SUMMARY OF THE INVENTION
There is provided a novel series of synthetic analogs of hGH-RH(1-

29)NH,. These analogs inhibit the activity of endogenous hGH-RH, and
therefore prevent the release of growth hormone. The stronger inhibitory

25 potencies of the new anaiogs, as compared to previously described ones,
results from replacement of various amino acids.

Specifically, theinvention relates to peptides comprising the formulae:
7 X-R'-R%-Asp-Ala-R*-R"-Thr-R%-R®-R'%-Arg-R'%.R'*.R'*-R'5-R'%-Leu-R"%-R"- Arg-
30 RY'-R*-Leu-Gin-Asp-lle-R?’-R*-R?*-NH,
wherein X is PhAc, IndAc, Ibu, Nac, 1- or 2-Npr, or Fpr,



5¢c 21 Ma'y 2003 According to further aspect of the present invention, there
is provided the use of pol ypeptide selected fromthe group having the

f ormul ae: Sy e 125G%$8iG12 13
1~ 15 ifi ip 19 $12 X"R -~ -Asp Ala-R -R -Thr R-R -R - - Ar R1MayR008 - R
-Fi -Leu-R -R Ark*R -R Leu-c~In, Aapyl | e- R4=- R~$- Rya- NH2 wherein X is PhAc,

I ndAc, Ibu, NaG 1- ar 2-Npr, or Fpr, Ri % Tyr ar Hs, R~ i~ D Arg or
DCGt, R~i$|ie or Val, Rs i~ phe, NaI ar Phe(1l~, In whi oh Y=F, C, fir,
Ra is Asn) din, 8er, Thr) Ala, D Asn, | ~-C~In, D Ser, C1 Thr, Ab~r, Cl-'Abu,
or Alb, RS la Arg) RYisrTyngmHiscam D-Arg, D-Har, D-Lys, |~ (urn, dt, Ne,

Tyr (M~), Ala or A T Phe(Y)) in WhICh Y~H, F, &, fir, Q@
C-CHa, R Z i~ Lys, Ls?g)/;% &8{% Is.Val ar NNe, R14 Is Leu car Nle, R-~
,IAIS fIy,Aﬁ\Ia R2Aliu_) Nh‘ensal'leQrWalR'g Is Gn Er Arg, R a iAlsbserRA'(I)'rl NI ﬁ/?at?i Li s)

a ar u is s car : is Leu, ar : ~ eu
Nl e, Abu) or D-Arg, R aPhe, Mﬂlgw Bhﬁ\g "‘né‘fhc'l@(n" &b Bl a or Abu, F~2~ is
Arg) D-Arg, ro~r p c agy: @,aID_ThtrhwbgofD far
t he treatrrr“gat of ?Ea?‘l eh&q'ﬁ g?hrﬁ%e;@h(/grkégnﬁ ﬁlﬁ%?’ept ors fr~r |f3F-|
or -11 5d 2labbyo?@iB, Accor d| ng to agai n anot her aspect of the present

invention, there is prow ded the use of a ol ? dﬁa sebeﬁt edC'ftrRﬁB tﬂ(;r

group having the foRmifi 469, Nar-Lys. Qgh g%@ s, D-Um

Rg- R~- R~~- Ar g- g 14 Rls- Leu R~e R~~- Ar k- R21 R~Leu-G n-Asp-Ile-E~z
(¢ B}, Rle gf o

7- R~- R~- NHS wh | r~dAc, lbu, Nac,1- ,or 2-N(~r;. ar Fpr) R la
Tyr or His, I~~1Is B)'°Asgl'yiroraPhﬂlY# irRavhiich M=eHaF, G Br.rer OCHMe, Nal ~ ar

Phe~(Y), in,xhich YzR) fte j.s Asn, @n, Sar, Thr, Ala) D Ann,
a-c~In, D.-k@,?, a Tﬁr gdu" lEii'-)&ﬁum Pip A b, R~ is Arg) Har) Lye, urn, D-4~,
Q Har, L7-Lys, D-VipM GVal M Rie, TYyr ~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 N's, R14 (s RiLisdrenpe leR15 is idly, Ala, Abu, Ne or Gn, Rsis

Gnor Ak, " R"is Gly, Ala, ‘Abu, Nie or Gin,
R' is Gin or Arg,
15 R' is Ser or Nie,
R' is Ala or Abu,
R? is Lys or Orn,
R# is Leu, Ala or Aity,
R?’ is Met, Leu, Nle, Abu, or D-Arg,
. 20 R is Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
 RZs Arg, D-Arg, Har or D-Har,

and pharmaceutically acceptable salts thereof.



Rla (s.~3er or Nla, R~9 is Ala yr Atyu, R~ la Lys or Cam R~ Is Lei) Al a
or Alb) R27 i~ Met, Leu, NI~) Abu, or a-Arg, R~is Arg, DDArg) ~~r) Asn,
Asp) Ales or Abu, Rgis Arg, D Arg, Har ar D-Har, and pha~rr~~~eutically

acceptabl e salts tf ~~reof, far the ir~ghbftion of I~F-1 | ReWdy2008
tur~~rs (canaer~) and the expression of nRNA far 1G~11 In kt~~ gane
tum-r ~. 5e 21 May 2003 . , r. Anong the. preferred enpodi pent.a

i selotfed

pepti des ve=shek.ein i ; 3 ﬁwmﬁoﬂeihereﬂptbgidﬂﬂp@ YPEP

DArg, R6 Ageqidip: t%@é@ﬁ%&??iegemi s Asn or Abu, R' is Arg or Har, Lys,
On,. DArg oul the formula€@ t, Nle, or Tyr (Me), R'" is Tyr or

Tyr (Me?, @3&@%%5%@5 Val or NNe, R is Leu or NNe, R S is Abu, Alzaﬁ
or Nre,  R)eR'RAASMa-RERA-TRE-RPRSR SeargoR MRERIR1HR Al qu-R"-ROLATRR™ R
Lys, R' is N.e or DArg" #‘3’282&5 D-Arg, Arg, or Ser, R28 is D-Arg, 30 Har
or D Har. LewGinvAspHed3™ eRTtRT™sNHat ed t hat the anino acid residues from 30
through 44 of t { I -Reb 0 be essential to
activity; nor d@@%@ﬁ&??ﬁgﬁmdﬂaggp‘gﬁaﬁ Egéch?ﬁﬂ?lsggph Therefore, it
appears that tH! gdtyrtorddisof some or all of thesr: further amino acid
residues to theES -term nu%gi the 5 hGH RH(1-291- NH: anal ogues of the
present inventi'dn WIS ect t he efficacy of these anal ogues as G+ RH
ant agoni st s. Ifﬂtaqgf,r}qail of these - ~ am no acids were added to the
C-termnus of the h RH11- 29) - NH2 anal ogues, the added amino acid residues
coul d be the saRbisdhe,dNaldrdzhe(lY)iinmvdien gk, Ch Brhe native hGH RH sequence

or reasonabl e egai.V : oY ' d8. enr FHIEHS 1 J tkles
are synt hesi ze b!§ ‘gé'g[# ?‘aﬁ%“g’ -ﬁﬁ't %ﬁs"&ﬂ'ﬁg@é‘&ﬁ&%ﬁ' ?shlﬂ\}g "g%)q:let?j Agjhuggg“ﬁj'

ll:) echlni ques, I by REldAm, Hr?ﬂ m;,mmﬁa.gm; Mgﬂu@iyb%m@ﬂg:ﬁhﬂlep’ﬁ?e(hﬁa}t iAla asrAib,
y classical so i Qn phase Nt hesi s, t he ogues of this
invention are s ﬁ'ﬁ&%?éwngﬁu%sggé- ﬁevgﬁgcf)qug%lterm nus resi due
(here, RZe) inagt# gk 9961'_9@.,&%9 (anchored) to an inert solid support
(resin) while begring protecting groups for its al pha am no group (and,
wher e appropri aRe, lsf\al arfMesi de chain functional group). 20 After
conpletion of t il.e‘s}ta%'o r'g e al pha am no protecting group is renoved frorrr
t he anchored animo P8 due and the next amino acid resi due, RZe, is
added havi ng it R'SlsiBly, A, #ouyNlepr @is, wel | . as any appropriate side chain
functi onal grou&egt{a ablr%wgrot ected, .and so forth. The N-term nus
protecting grou rainQ; d after each residua is added, but the side 25
ct~ai r~ protect RiYjgB@unsNie; e not yet renmpved. After all the desired am no
acui s have been _Linked in the proper sequence, the peptide is cleaved from
t he support ari Bh#‘ae‘é'é arAH:al | side chain protecting groupis) under
condi ti ons that pata [ryi &y | y destructive towards residues in the
sequence, This F;%el'woﬂ%d by a careful purification and scrupul ous
charact eri zat i oR™ isdewfAlaioe Adgnt heti ¢ product) so as to ensure that the

desired struct U7 Skl eaQn 3l ned. 21 May 2003 7 It is
particularly pr ehﬁ&eﬂ%‘igm&eéﬁuﬁ{yéqgha am no function,a-f the am no
aci ds duri Eg tthémfg,rmmg,eAswAbpaﬂlamrikl?]mr base sensi t}vg pr ot ectLlng _
group. Such protggti ups, ,shou ave the properties of being stable in
the conditions E‘Q ifeg?g'gi'%!rgnlﬂ%grbg?‘%ti on, while being 5 readily .
removabl e ghyhprbnA8EsIEIY HboBhtabie saltPiMeRapfrept | de chain and



wi t hout -racer>lizatrorr of any of the chiral centers contained therein.
Sui tabl e al pha am no protecting groups are Boc and Fnoc. Medical Applica
cions. 10 The hGH RH ant agoni st peptides) or salts of these peptides, nmay
be formul ated in pharmaceutical dosage fﬁ%rms contai ni ng ef f eg{ j4g 280®uUnt s
t hereof and adm nistered to humans or a | for therapeutic or diagnostic
pur poses. The peptides may be used to suppress GH levels and to treat
conditions associated with excessive levels of .GH).e. g. i i

r et i nopat hyAckbrdimgl toephthepaspegt ofrilie RIpSHE ARYEPHONY g’(‘}r%tl%\?? 6cl‘gggalrtﬁeé e ﬁgds
for treating these diseases by administration of a conposition of the

I nvention tsﬁblyﬁﬁp'id‘éjée‘i’éc%ﬁkorﬁd@gromhudingtlﬁefamm-. The mai n uses of GH RH
ant agoni sts dre hawever,in the field of cancer) for exanple human cancers
of ‘the bD(eRhR"'-Asp-Ala:Rs-‘RﬂTh#R“-WRW)A@%*?IR@%‘4@“—@‘“&%@Rée-ﬂ1ﬁléggwﬁRﬂ-

receptors for 1G--1 or,2Q.lGE-11 are present. BRI EF DESCRI PTI ON THE
OR’AWf~Gg9|iT@ﬂtA@'"91%”'5Qgﬁc)it€'w‘ﬂa vol ume changes of MXT nouse manmary

cancers durin t it r ol F IRt agQNi=st S agai nst days of 25
trEiitrTlell ?Yﬁerﬁ?gum?%'smgﬁgl %ﬁ' &a@%mr&ﬁaﬁgfé_éﬂof MDA- MB- 468 hunan
breast cancer RlilaTyugeHis,ce during treatment with certain GHRH ant agoni sts
agai nst days g{?_t i%egt ment. Figure Ill is a plot of volune changes of HT-29
human col on c&d&EAG oBB-Ck nude mice during treatment with certain G+ RH
ant agoni sts awilﬁ‘ﬂécﬂl% i ~f treatnent. 21 May 2003 8 Figure IVis a plot
of vol ume changes of MG human gl i obl astomas in nude mce during
treatnent wit R°ds BheRNshor Bhe(V)s in whlthistF dBly Brof treatment. Figure Vis a

P ont ment i ¢ R IR AR faurk Sene Thr AIEOR A BB, BREOSTRy b AR, S, "
DETAI LED DESCRURS A I9&r, LyE, enm&mgmﬂww-mﬁé\r@mn. Ot Ny, Ryiri(ie), Aldoff Ath
o s oner BB BeHE e B WIh Y& leBE O Rsaccor dance. vi | PACTLE

conventi onal pﬁﬁﬁ { am no group at the Nterm nus appears to
the left and ’tﬁ ‘car 'tg}%fye'g?ro%gﬁat the C-term nus appears to the right. The
t erm "nat ur al RiffendabamriNle, as used herein nmeans 15 one of the common)
natural ly occsi -am no acids found in naturally occurring proteins:
Gy, Ala, VaIﬁLL%':%#PE&%er, Thr, Lys, Arg, Asp, Asn) Gu, dn, Cys, Mt
Phe, Tyr, Pr oR'*is)GMNMAbu,'NWWerhe natural am no acid residue has

i soneric for 13%{3 "s éﬁe L-formof the amno acid that is represented
herei n unl ess'bt G\Mg Egcpressly i ndi cated. 20 Non-coded am no acids, or
am no acid anﬂ‘éwsgmmm'al so incorporated into the G4+ RH ant agoni sts.

1" Non- coded" -apno, aci ds are those am no acids which are not anong the
approxi matel y '%ﬁﬁrdﬁb%-m no acids found in naturally occurring
peptides.| Amp2y ~coded am no 25 acids ~r amrrro acrd anal ogues

whi ch may be u ?%?ﬁgnﬁf&# RH ant agoni st peptides are the foll ow ng: by
Abu is meant &PplelewiMa darAlbric acid, by Aib is neant al pha anino

2 naphi i - af Sy, ioelad. MBCARL GRERGHY I he, nd by Orn s
R* i Arg, D-Arg, Asn, Asp, Ala or Abu,
R* Is Arg, D-Arg, Har or D-Har,
and phamaceutically acceptable salts theraof , for the suppresslon of excessive levels of
GH it & patient in need of same



meant ornithine. When these non-coded am no acids, or am no acid 30

anal ogues) have isoneric forns, it is the L-formof the amno acid that is
. - represented unl ess ot herwi se expressly indicated. 21 May 2003 9

Abbr evi ati ons used her ei n are: Abua-ani noputyric aci dAc: acet ybf\akiaoes i c

aci d5Ac~QCaceti ¢ anhydri deAi b~r-am noi sobUtyric

aci dBoct ert . butyl oxycar bonyl ' Bonbenzyl oxynet hyl 2Br Z2- br ono- benzyl oxycar bony

| 10cHxcycl ohexyl Gitcitrulline (2-am no-5-ureidovaleric

aci d) 2Cl Z2- chl or.0- benzy| oxycarb yl DCIVbIl chI oronet hganeD|, CN, N,-dj i so ropyl car

bodi i m de15&$rlNg t8p &31 FrdRYRRIP R HISFR éﬁalﬁﬁ%‘ﬁfl § et hyl

oxycar bonyl Fpr 3- pti enyl prop| onyI GN, growt h hor none20GH RHCGH r el eaS| ng

hor mone ' Hepdiypeptide selectedt-Bainih¢ grbupthBeing ther formalae:1 - yi)-1,1 ( 3, 3-'

~t et ranmet hyl. urgni um hexaf.|.aur ophosphat e... hG+ RHhunan _ :

GH RH25HOBRL-RAMsAL @RFZMJH\WLRHRL" ﬁr%mz ROLROLAIIRE.| fRER™ A oy RELRE.

chr omat ompth sobut.y rz'g:lAm ndol e-3- acet yl MBHApar a- net hyl benzRiydryl am

ne30MeCH nediaaB m-er =NEz2, 21 mvay 2003 10

nacL-napht hy! getied R 1 PR iAAC!IBE! IEEMYUSr TR, oRpRo! T neRprnapht hyl pr op

i onyl 5 ' !

PAMVphenyl acet am donet hyl Phe(pd ) par a- chl or o- phenyl al ani nePhAcphenyl acetyl r G

H RHrat G+ RHRD; HRLCr eversed phase Hf ' LC10 TFAtrifl uoroacetic acid.

Tospar a-t ol uerlRsa ¥ TyenHigr (Me) t yr osi ne net hyl et her Zbenzyl oxycar bonyl 15 B.

The GH RH Anal @@%P _I@Firfanal ogues of the present invention were

designed to |ncr a he afTi'nities of the peptides to the receptor) to

i nprove net aboRP is e ebVal,ty and to maxini ze the anphiphilic secondary

structure of t f th ues cause very effective
and 1 ong |asti @%‘l‘%ﬂﬁ‘g‘?&%ﬁ%r‘ @ﬁﬂﬁ?ﬁa& stimul ated by hGH RH
1-29)NH2 in vi RP%RQIQI Glh, Bél‘OT hel 'F@Pa f@As‘Pr"‘er?@Sdr THE, AbE, EW@U 20 Alib,

preferred as hagl nR r'enaf kabl e DI oact|V|f 5 DA

Phe(pdl )" A G, L, DA D-Har B3, Repm it 2uieh tyr BdghiAls or Al

[IndAc) D Ar gZ 1 Har e] hGH RH( 129) NH~
Peptide 2 . Rﬁﬁel(wgrf Wﬂﬂvﬁh@ '-ngs;l qPOWQ Abu' 6, N e ',

D- Ar g28, Har 9R (L)@ODQ:W.&'Q)N—I) Peptlde 3 ( (PhAc’', D-Arg~, -
Phe(pd| "', h“l A&g Nle2', D Arg B, Har2~] hGH+ RH11 21 May 2003 11
29) NHZ Pepti de'™ 9\( Nl DArgZ Phe(pCI) ', Arg) Abu's, N ez', D Argz,
Harzfl)hGH— RH(R14 QQ_)é\]—bT)N@aptl de 5 (PhAc D-Arg', Phe(pd)'', Arg9)
Tyr(Me) Ab~i , Argz, ']hGHS RH(l 29) NHz Peptide 6 (PhAc",
Hs', D Arg~ Rﬁr(@(@lﬁ.ﬁlaﬁbj& mcﬁn. Nl e2', D-ArgzR Harz9] hGH RH( 129) NHz
Peptide 7 INac %z, Phe(pd | s, Argg Abu'S) N ez', D Argze,

Har zs] hGH RH11 %h hPep e 8 10 I PhAc", D-Arg~', Phe(pd) ', Arg~, Abu'6,
N ez', DArngR% SororiNBY) NHz Pept i de 9 (PhAc, D-Arg2, Phe(pd)e, Abu's,
Arg's, Nez', B?%%@]J}%L;H( 129) NHz Peptide 10 (PhAc, D Argz, Phel pd),

Abu'S, Nez', 9] hGH RH 1-29) NH2 15 Peptide 11 [ PhAc") D-Argz,
Phe(pC )", N eR?! Mysﬁor@hez ) DArgze] hGH'RH( 1-29)NHz Peptide 12 [ PhAc,

D Argl, Phef p Nle'  Ne S, Nl ez' ; DArgze] hGH RH(129) NHz Pepti de
13 20 | PhAc) bszl-elhr@@m/’)lby NesS Nez) DA 9z] hGH RH( 1- 29) NHz

Peptide 14 [ Phfe? S, NIe8 N ez',
Dergze] hGH! RH JZ l;gﬂé&g.ely WGM?FDM ’

is Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
R™ Is Arg, D-Arg, Har or D-Har,
and pharmacautically accaptable salts thereof, for the treatmant of a patlent having a
cancer carrying recaptarg for IGF-1 ot -l



[PhP.c";  D-Arg-) Phelpd)~, Tyr(Me)') Abu'r', Nez', D Argz] hGH RH(125
29)NH Peptide 16 [PhAc", D-Arg2, Phe(pd), Abu, Tyr(Me)') Abu's, Nez',

D Argz] hGH RH(1291NH2 Peptide 17 (PhAc", D-Argz, Phe(pd), D Abue,
Tyr(Me)', Abu'6, Nez', DA ng] hGHRH( 1- 29) NH1 Pepti de 18 3091 [Ha (2'603
0O-Arg ', Phe(pd) ', Tyr(Mel', Abu'é6, D%’gz, Argze, DArgz9]h

RH 1-29)NH, Peptide 19 21 May 2003 12 (PhAc", D-Arg-', PhE; (pCI)

Tyr(Mel 9, Abu'S, DArgZ' Arg28, D Arg29] hGH RH(1 29) NH~ Peptide 20 (PhAc )
DArg ', Phe(pdl™, Abu S D-Arg~', Arg2H, D Arg2] hGH+ RH(1-29) NH2 Peptlde

Ag o] G F@?f@@% m&%&%&% oSt ph ' ity it st {8 P16 il st of
Tyr(Me)' (E} s DAr929] hGH RH( 1- 291NHz Pepti de 23 [ PhAc",
D- Ar g~, Phé?‘%@epﬁ uﬁiect%% a‘ong\ﬁ&iaymﬂae :Ze] hGHRH( 1 10 29) NH-)
Peptide ~4 {EPhAc D- Ar g=, Phel , On) Abu' 6, NeZ D- Ar g2e,

Har 28] hGH-RHR®Aspoate-R-REpThRE- m-nmag R1% I?MRULR‘SFR@E]M R‘“-R"ng RARE.
Nl e2! 91NHz Pept 26 15 [ PhAc", D-Arg=
Phgl pa | %’Qﬁglﬂ%ﬁﬁ%& Eﬁggéz”j“ Ar gse, eﬂalrzg] hGH RHEl 23) NH-) L’gpti de 27

PhAG, D- A Har 28] hGH RH( 1
(291Nﬁ Pep': ?d\évrgg@‘[“lpq'ﬂ?hﬂcqﬁraﬂg W@Uﬂs%@lggégu S, rNI 132 D,(Arg28,

Har Za] hGH RH( R i@)qun\Hls Peptide 29 (PhAc", D-Arg2, Phe(pdl, Git9. Abu's,

Nl e2', D Ar OZpy? ﬂ@%ﬁg(l 291NH~, Peptl de 30 Six very pr ef~' rred
enbodl ment s have he 25 Pl ~Ac:"-Tyr' ~

D- Argl - Asp -AFﬁllslleeSVBhel pl | -Thr'-Asns-Arg' -Tyr'-Arg"-Lys'2Va |I' '-Leu' a
~ Ab u'

" Ser"'-Ala el Aﬁ%?hﬁy@ﬂ' of BigO i whichY+ClaBbosi 1 e "-Ne* ' ' - D Argl ~ Har "y
-NHZ Peptide 1°
| ndAc"-Tyr' -D-Argl-Asp' -Ala"-1lex-Phe(pd)6-Thr'-Asn-Arg '-Tyr'-Arg"-Lys' 2V

R v e R e
PhAc" - Tyr' - IR%s dvr; Hap' Ly, ©rh| B&@EX-Hﬁh)B-L%m-GnnOraereWy'(M). -Mawer Alb21
My 2003 g0 e Tyror Phe(Y), In which Y=H, F, Ci, Br, or QCHj,
R is Lys, D-Lys, or Om,
R* s Val or Nle,
R" s Leu or Nie,
5 is Gly, Ala, Abu, Nle or Gin,
R" g Gin or Arg,
R" g Seror Nle,
R" g Ala or Abu,
R* s Lys or Orn,
R% [a Leu, Ala or Alb,
R¥ is Met, Leu, Nig, Abu, or D-Arg,
R% is Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
R* is Arg, D-Arg, Har or D-Har,
and pharmaceutically acceptable salts thereof, for the inhibition of IGF-I! lavels In turmors
(cancers) and the expression of mRNA for IGF-Il In the same tumaore,



13 Lys' ""-Val "-Leu

4-At>u'-An' -Leu"-Ser'e-Ala 9-Argz-Lysz' -Leuzz-Leu23-3 nz"Asp25-11ez-N e2' -
D Argza_Harz9-NH Peptide 3

PhAc- Tyr' -D-Arg' - Asp' ' - Al a-1 | ex- Phel pCi -Thr' - Asne- Ar g9- Tyr ( M8)ia JIGMLYS

Z- VaI "-Leu "- Abu’ S— @n',-Leu"-Ser'-Aa"9-Argz-Lysz' -Leuzz-Leuz3-

Asp"'-1lez ' -Ne~""-D Argz-Harz9-NH2 Peptide 6

PhAc" - H s’ -DArgz As Al a4- Ne6- Phe(p Thr' - Asn- Arg- Tyr' - Ar Val "
eu' - Abu' ~-d n' d- Leu" Rg@ng Hie peeiRf@s- wéodmeéuzqremé ideg wag@pgss PhAc,

tlez-Nez' - r 5 6 8

Nac- Hi s’ -D%rég\z p3 Aﬁggl-\lwlzéf P‘?{q? Clt:() lsTIRrAr Agn ‘SA”e R IS H—‘%upggm-'lf‘ysl$ Azsnlo
Val "- Leu' " - Abu' & Gbo, RE@&IAf@@rr Hakl aye @rrgzl}lArgzD—lﬂauﬂ-UysufJ*Oﬂwn@h; Nieyzosr
liez"-Niez' -DAtgze Har z9-NHz Pep tide 8 Ugﬁer wel l,zestabl i shed genvention,
these may be abbYe¥Mal.dd ds Tyl ‘PTOMF(N@ R KCLV%BMQ&V@?%(H& A 3@” or

Abu'S, N ez', 15 ] 8) ] Ay
Phe(pd ), Arge, %3% I%Fﬁ' IA D%{;eiﬁa rzelﬁ'gﬂ'%cﬁ\.ljiig ﬂlg)lz% |§Eﬁ| d%z la-or
(PhAc, D-Arg2, Rbe( ﬂej is Ly{ﬂam’ isTMIe( &eD:ArghbB**3s DNAeg, Ar@- or §ee, R¥ds DOANGH
20 RH(1- 29135% ﬁﬁgtlgf (PhAc. D Argz, Phe(pdl. Argg Tyrl Mel' . Abu'S,

Nl ez', D Ar RH(l 29)NHz Peptide 6 [PhAc, H s',, D Argz)
Phe(pCl118, Arg, Abu'6, N ez', D ArgzB, Harzel]hGH+RH(1-. 29)NH , Peptide 7
25 [Nac, Hs', D-Argz, Phe(pdlIti, Arg9, Abu'5 Nez', D Argze,

Har z9] hGH RH(1 29I NHz Peptide 8 C. Method of Pret-~aration 1. Overview of
Svn~hesi s 30 The peptides are synthesized by suitable nmethods such as by
excl uswe solid phase techniques, by partial solid-phase techniques, by 21
May 2003 14 fragnment condensation or by classical solution phase synthesis.
For exanpl e, 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 Conpany, Rockford,. 111,' 1984 (2nd. ed.), and M
5 Bodanszky, "Principles of Peptide Synthesis", Springer Verlag, 1984. The
hGH RH ant agoni st 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 equival ent chem cal
synt heses known in the art can al so be used as previously nentioned. 10
The synthesis is carried out wth amno acids that are protected at their
al pha am no group. Urethane type protecting groups (Boc or Fnoc) are



pr ef erablly used for the protection of the al pha am no group. The preferred
protecting group is Boc. 15 In solid phase synthesis, the N al pha-protected
anmno acid noiety which forns the am noacyl group of the final peptide at

the C-termnus is attached to a polyneric resin support via a, ﬁiw @é
link. After conpletion of the coupling reaction, the al pha am %} cting

group is selectively 20 renoved to all ow subsequent- coupling reactions to
take place at the anmino term nus, preferably with 50% TFA i n DCM when t he
N-al pha-protecting group is Boc. The remainingganm no acids with simlarly
Boc- protected al pha am no groups are coupled stepwise to the free am no
group of the preceding anino acid on the resin to obtain the desired

pepti de sequence. Because. 25 the am no _acid resi s are ¢ led t

B bha am no groun of ¢ e Taefl Al Pearing, A7 shrRoes tfart 48 sEubR M e
anal ogue peptides bagi8GRIRH Asolbchiedd RUE appeaic0BE @886stidIQveddtivitye nor does
N-term nus. When the desired sequence has been obtai ned, the peptide is

acyl ated at the N {R¥RGENSItY aRaeat to ke catigaled Taraiare his a9ppawy thapshe agditiognS
oo 21 'Vays?;ﬂ%f"’ ﬁ%n'%ﬁ% QLQ ﬁﬁEPgnﬂﬂb%&‘%th ;f‘ﬂé‘%ﬂe'd‘-t ﬁ§§io(fn2m§

or 3 equi val ent sl e cou reactions are usualTy carried out

DCM DMF or m xt Gr 66SH-Ref{&c29)- N'He a&ntdmiesodf ﬂmmfeﬁeimrinvzéntldrembmnlt iaffect the
reaction i s nonitor i i

each stage by the drin reacti c
wher e i nconpl et e chfg(F"‘l‘?{g these fialogHe5ees GH]BW%‘P}EIQPHE“M dﬁéﬂmﬁé" @ of these
repeated, or. a Cap%’nﬂﬁo cuéEe\tN)éLé‘téde%dOfto“{Hee@i@fﬂwnﬁU},’E’f Qﬁé’%HlFﬂiﬁaﬂgl R,
out, before r enoval e al pha am no protecting group prior to
coupling of the ne)anamrguues the addedl appicatidggsitibes could e the sambawmesldues 30

Tabfe I. 10 TAB4E |, Protogol. for a Typical nthetic

Boc ot at gy Step RRURYEN 441 thG npive MG R eapERES PEYSaShIRIA Savinalentioy
5 + 25 15 DCM wagh 1 2-propanol wash 1 2. Neutralization 5% DLEA in DCM 1
DCM wash 1 20 MeOH wash 1 5% DIEA in DCM 3 MeOH wash 1 DCM wash (3 ti nmed

1-1 25 3. Coupl i ng S¥nékesis Metedsni no acid in DCM or OMF + 3 equiv. DIC or

th f d HOBt t f
e e Rt e e s PO B ATRP oy RS BB by 2R
times) 2 DCM wash (¥ exctesiveZaBB pifdasertecbnigjuesi by pa‘mahsplsiynhahmtechnidms by

I f th t de f be. eff ed d
et known i n pept IASTBRENFaRIg SRV EretSice a§Fua@ndH$z§qga 555 t he

pepti des have sitge chain ..

When the analogues of this invention are synthesized by solid-phase
method, the C-terminus residue (here, R?9) is'appropriately linked (anchored)
to an inert solid support {resin) while bearing p;qtecting groups for its alpha
amino group {and, where appropriate, for its side chain functional group).

20 After completion of this step, the alpha amino proteéting group is removed
from the anchored amino acid residue and the next amino acid residue, R%,
is added having its alpha amino group (as well 'as any appropriate side chain
functiona! group) suitably protected, and so forth. The N-terminus
protecting groups are removed after each residue is added, but the side

25 chain protecting groups are not yet removed. After all the desired amino
dacids have been linked in the proper sequence, the peptide is cleaved from
the support and freed from all side chain protecting group(s) under
conditions that are minimalily destructive towards residues in the sequence.

- - This is he 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.



40 futtdtronal groups which are reactive with reagents used in coupling or
21 May 2003 16 deprotection. Wien such side chain groups are present,
suitabl e protecting groups are joined to these functional groups to prevent
undesi rabl e chem cal reactions occurring during the reactions dto form
t he peptides. The follow ng general rules are followed in sel@gif
particular side chain 5 protecting group: (al the protecting group
preferabl'y retains its protecting properties and is not split off under
coupling conditions, (b) the protecting ¢roup should be stable under
conditions for reaning t he al pha am no protecting group at each step of,
the synthesis, (cl the side chain protecting group nust be renovabl e- upon
the conpletion of it kepsiURAR/ &re@érréd‘% Prof@es thedipha 419irds Fth RSN AR
under reaction condltlons that will not undesirably alter the peptlde
chain. The r eame/@csideucmau thef unnuplazmafstegr wms agr acjsk afrebade ysqmm\ea:t ed

as follows: b %g for Thr br ono I carhb far. Tyr; p 15
t ol uene- sul fdﬁi‘} B, P ¢ %LC r%rogﬁg'%PIO‘ﬂpscﬁﬁ%V 'é"f‘.‘é%ﬂ‘ﬁ%%aPBHfﬁﬂ of,
f 1 uor enyl met hydieyg ystableomy thd @bndﬁlu%nsQmpebﬁd‘@)ﬁh%g@%hﬁbuﬁﬁr whifs b@mb

cycl ohexyl or fluorenylnmethyl for Asp and G u. The.side chains of Asn and
dn are unpt d@é@t’&édem@@aQ'e withonhidestrastioni eloths greNving AePddrechalnand o ti e

Support Pnl ~r i a
varTety of sunRhodlfachllz o Ao¥ AR, TR RS BINAMENAERTR, SoitaBll
When N al pha-@#pba pmite qiretecaimigngroaps dse &oe anscb&n'foarr synt hesis, the

preferred resin 25 rs MBHA. In this care, peptides with an am dat ed
C-term nus are obtained upon cleavage fromthe support phase. First, the

C-term nal amn@gica,ciA@p_i"g%@,g@ched to the neutralized MBHA resin, and then

t he subsequent am no acid couplings are carried out. Each 30~ protected

amino acrd@s couplheihGhi-BHantagonisy peptidesi orsialts aftbese peptidesr @@y to

resi n-bound f i due d, t i e 21
Vay 2003 out -orm el i fiRtiHE e Bilao s cRRe e aing i S,

al one: The selnetédihdbdminisiepsds hairane@sEnimgl foraperdpeuticvart diagnose ski |l |

of the art. Particul a %SUI t abl e as COUE| ing rea enﬁti%e N, N' dii soBropyI

car bodi i mi de R¥5PEFes-or! NG REPLUHRHMAYILGUSRY HeEjuP xels 3nd; 0atreglip)| i ng
' .eﬁﬁty :jglnnS at c@rfifloqs a%d?étea With EXEUdERA IBveIS o GH & g1 d1atErit feRirRpablyy t he
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
however,in the field of cancer, for example human cancers of the breast,
lung, colon, brain, pancreas, and prostate where the receptors for IGF-i or

20 IGF-ll are present.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is a plot of volume changes of MXT mouse mammary

cancers during treatment with certain GH-RH antagonists against days of
25 rtreatment.

Figure Il is a plot of volume changes of MDA-MB-468 human breast
cancers in nude mice during treatment with certain GH-RH antagonists
agamst days of treatment.

Figure lll is a plot of volume changes of HT-29 human colon cancers

30 innude mice during treatment with certain GH-RH antagonists against days

- ot treatment.



reaction. In cases where inconplete coupling occurs, either the coupling
procedure is repeated, or the resin-bound unreacted am no residues are
acetyl ated using Acl O DCM before renoval of the al pha am no protecting
group. 10 Final acylation of the Nterm nus of the peptide is ﬂ@gﬁzb&the
sanme way as the previous couplings, with the difference that %

appropriate carboxylic acid is used instead of an am no acid. 15 4. Renoval
of thg Peatidg fro the Suo ort Po~rmer,, Wen the synthesis is conplete,
the peptide is cleaved fromthe support phase. @& enoval of the peptide from
the resin is perfornmed by treatnent with a reagent such as |iquid hydrogen
fluoride which also cleaves all renmaining side chain protecting groups. 20
Sui tably, the dried and ched.pepthdide-r esi Oni r Wi J¢h it
consisting of 1.0 nL mc‘rgi iS}E)ﬁ? ‘gﬁdlsla%on‘ﬂggnh%rg%@ﬁ%dégég@r%sf Ic{JforL?Bd?remgetH&nan
gram of pepti de-resghotflastodiasrim ratdeOGhice duragy ereamepepivitdea fGHRH hantagenist
as well as to renove all side ?hai n protecting groups. After 25 the renoval
of the hydrogen fl ud93'g&t @%%P redtMeah of nitrogen and vacuum the free
pepti des are precipitate i i i Viat

acetate, extracted with glggg%gétgiragﬁge:?fj{,/&'gﬁ{chﬂ]ya%?}b??gj\? 'ﬁ"%ﬂ?f?@@%%@?
The purification Dfinttmedecmickedyripg irdasmean with edrtaio iGH-Ribanmgonistedgaimst days
wel | known in pepti dp chem stry. For exanple, purification may 21 May
2003 18 be performe® BAOHRRLRabbit HPLC system (Rainin Instrument Co.

Inc., Woburn, MA) with a Knauer UV Photoneter and a Kipp and Zonen BD40
Recorder using a VWdac 218TP5010 reversed-phase colum 110 x 250 nm packed
with C18 silica gel, 30QEXAJLER RESERIPTE 2T HE RRERERARD EMBOBIMENTS
Separations Goup |RC bR 'g, CA). The colum is eluted with a sol vent
system consi sting oﬁ%ﬁ% . 0 aqueous TFA and IB) 0.1 % TFA in 70% aqueous
MeCN in a |inear1@r adi enThendmenelaiure 836ed to/d&EinatHe2Peprides is Thaet spanifidd bg the
moni tored at 220 n actions are eXam ped by analytical HPLC using a.
ow bt -Packar d ModMPABUBO G Im s SOBRF ot BGRABIIGH NOERTRRIE Vo, in
mexi mum purity. Anahyddraghcéivtith icunv@htiond Rigreshidrididde aAHfd Ftéup at the N-
reversed- phase colum (2 x 250 mm C18, 300 ~1) 5 Nm) using isocratic
elution with a sol viaifmidys apReatm $¢ sthentgfoangd Athea garbaRy! dirbuneat dio e termigus
peaks are nonitored P | re. l:4a :
substantially ( > 9%6‘5/‘332%3?@%;@361@? g%ﬁ] Fﬁ%@rﬁ%"{gﬁ\&%&égt ggchf%aar%qﬁg‘ ’é‘é’f“as
conposi tion is al%oocemfitheesbrghom)i matusallydocaureingsli-amifb deidy fauraliin aaturally

Com~posi ti o~ The peptides of the invenjio y b m pnjstered in the for

of pharmaceuti cal | y_g‘é"c‘t’é'ﬂgé’dPE'“ﬁpﬁX\bé';?' S’ém}" @%?F’agh&diy&' il f‘FB'nAs”' G,

rs1a::lt S-b 20 :j' lustrat Gue Ofs,sMeh Fad, draddbol afip BRldt Ris2r VR RRE MaRiiiall @mino acid
ydr obr om de, :

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. ("Non-coded" amino acids are
those amino acids which are not among the approximately 20 natural amino
acids found in naturally occurring peptides.) Among the non-ccded amino
25 acids or amuno acid 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 farms, it is the L-form of the amino acid that is

.- represented unless otherwise expressly indicated.



sul phate, phosphate, fumarate, gluconate, tannate, naleate, acetate)
citrate, benzoate, succrnate, alginate, panoate, nal ate, ~ascorbate,
tartarate, and the like. Particularly preferred antagonists are salts of

|l ow solubility, e.g., pampate salts and the |ike. These exhi bi i“}??%
duration of activity. 25 The conpounds of the present i nventi 6 ¥er003

sui tably adm nistered to subject humans or animals s.c., i.m, or i.v;
intranasally or by pulnonary inhalation; or in a depot form(e.g.,

m crocapsul es, mcrogranules, or cylindrgcal rod like inplants) formulated
from a bi odegradabl e suitable 30. polyner (such as .
D, L-1actide-coglycolide), the forner two depot nodes , being preferred.
Qt her equi val ent mdRevRdtioAndMisel Heraihi s18: are al so within 19 21 May 2003
the scope of this invention, i.e., continuous drip, depot injections, -
ir~fUsiora pd and time rel easearasdiesbytiric aeidni crocapsul es and the like.
Adm ni strati 0. is many physi ol o%‘iécaLl y acceptable injectable carrier,
ptrysrolugical salir: t~eir~g ac W abi e, though other carriers known to
the art 5 maAcido be used. The geqid deid are preferably adm nistered
parenteral Ly, intranmuscul arly, subcutaneously or intravenously with a

phar maceut célclzg accept abl e carr PealiGaRRYQLIE sot oni ¢ saline. Alternatively,
the peptides gy be adm ni Stereda-%?niﬁg'sﬁpuit Nid ggagsal spray with an
appropriate carrier or by pul nonary |n11a atYon. e suitable route of

admi ni strati 8ecis a depot form fmrtvbuntiedyéarbongl bi odegr adabl e suitabl e

pol yner) e.dq,. poly-D, L-lactide-coglycolid S mcrocapsul es, m crogranu(es
or cylindri cglon‘?npl ants contai ni hﬁ{%‘%’ﬂ@f‘ggﬂﬁant agoni stic tonpounds. 15 The
amount of pepgrzle needed dependsajiohidcoeREABoRcatgbmpi stration and the
intended result. 1n general, the dosage range Is between 1-100 ,vg/kg of
body wei gh® &Hxt he host per day.cyclebexy! Therapeutic Uses of GH RBI

Ant agoni sts RH ant agoni sts cg u i. r opdi tions
caused by exgg;s growt h hor m)ne,g]?%}rﬂﬁ‘eengﬁgﬁéﬂ%tgr%%@%?r%\ﬁfgb IS

mani f est ed bRGA abnor mal enl ar germdrociheifigobaaesonfl t he face and
extremties. GH RH ant agoni st s Fnaéwgéso be used to treat diabetic
nephropat hy ¥ nain 25 cause ofBIaR "% n di abetics) and diabetic
retinop' bt hypicn which damage t ontlred@sdhrapdicktsbtimiiespect +vely is thought
to be due to G4, The hGH RH antagoni sts are designed to bl ock the binding
and t herefir PlEAe action of G+ Rdiisampeyieshylaming es t he secretion of GH,
which 30 in stinul at es prodyct | =] . GH RH ant agoni sts may be
adm ni stered a gne crr together g\’l %}Rgg%{‘éﬁ%‘{i n anal ogues, a conbi nation
21 May 2003 Ethothi ch nore conpl etiebrenylmettadeescarttdnyl | evel s. (t is

advant ageous .t 0 adm ni ster antaggQni sts. of G+ RH rather than somatostatin
due to the f&Pf that GH RH ant agomeN¥!IHBPIBW! utilized in situations where
target sites@h not have somat osg@hith h6GREASTS. 5 However, the main
applications of GHRH antagonists are in the field of cancer. This is based
on the folPofithfHconsi derati ons: GH-feteasing HgsmPBes are designed to bl ock

t he bi ndi ng therefore the actj RH, which stinulates the
secretion of (;'1 which in turn sbé%?gigﬁo production of insulin-like
growt h factoHBTYI G--1) al so cal pedHsBemdoarezolt-¢l)- The3i3avol venent of | G-
(somat onedi n-C) in~breast cancer, prostate cancer, colon cancer, bone
tumors and other mali-grianci es i stekEMeEiuENiWRLGxatAdraRhasPEStet i n

anal ogues al ppgy-fiyy not adequat el i, SURREASSHHCGH and | G--1 levels. A conplete

suppression of 1G--1 levels or secretion is required for a
25 HOBt 1-hydroxybenzotriazole
HPLC high performance liquid chromatography
Ibu isobutyryl
indAc indole-3-acetyl
MBHA para-methylbenzhydrylamine

30 MeOH methanol
' MeCN acetonitrile



15 better inhibition of tunor growth. Autocrine production of |G~ by
various tunors could be also under control of G4+ RH and m ght therefore be
i nhi bited by G+ RH antagoni sts. G+ RH antagoni sts m ght also inhibit the
production of IGF-1. A nore detailed theoretical background 051 MP?2003
applications of G+-RH in the field of oncology (cancer) is as fol10ows: The
20 receptors for IG--1 are present in primary human breast cancers, os ate
cancers.* lung cancers, colon cancers brain tunors, pancreatic cancers, and
in renal ~ceil carcino_fnas. The presence of I{#-1 receptors in these
tunors appears to be related 25 to malignant transformation and
proliferations of these cancers. IG--| can act as endocrine, paracrine or
autocrine growt h fagfor for various humega@ARgRcetyit hat is the growth of

t hese neopl asns is dependent on I G~ 1. GHRH antagoni sts by suppressing GH
secretion woul d toWs the production oR-naghthylaginiee | GF-1 stinul ates
grow h of these vary neopl asnms (cangersl, 30 'the | owering of
circulating | G| |’\£'\3§’fs shoul d | ead tﬁﬁffl?ﬁ%Y'"lﬁIBEAPﬁ”? nhibition. It ~s

possi bl e that G+ Riyant agoni sts coul d abpAtHydy@pidrnacri ne 21 21 May 2003
or autocrine production of IG--1 by the tunors, which should also lead to .
i nhibition of caRcd®Mroliferation. Thebenyiaearmidemeathyccor dance with
nodern concepts of iokgal oncol ogy. 3 K i .shoul d be given

al one or together vﬂeliu&ggrrat ostatin an BEI;EE@P%%@QV%E 'ﬁ%ati on would 5
achi eve a nore conmplhétee suppressi on of phehylacksnel s, elimnation of tissue
| GF-1 levels, e.g.) .l pluman ost eosar cona wel | as breast cancer, colon
cancer, prostate céﬁHg\ﬁ, and non-smal | '%‘eéﬁ"?}ang cancer (non-SCLC). The
advantage of G+ RHmppgeni sts over sopdqkeshhbse Hpla ogues is 10 based on
the fact that G+ RH antagonists nmay be utilized for suppression of tunors
whi ch do not hal@ ddwat ost ati n recept otrfludroscetia@pide hunan ast eogenrc
sarconas. Antagoni'stic anal ogs of GH RH_ha been ,sho to suppress growth
oS ive S Thi s ef 1 oA TRugger R

15 of vari ous. tunor SN part through
inhibition of the GyRime+ 1 G- 1 axis. i &leisybttit ocri nel paracrine
control of proliferation by 1G-1I! is also a major factor in many tunors.

Interference with this autocrine grow Re8eYIR¥YeaeGYhat hway of fers an
approach to tunor control. Antagonistic analogs of GH+RH M-4-71 {(Ibu,
Tyr', D-Arg2, 20 Abu's, N e ']hG+RHL1-281 Agnm} and MZ-5-156 {(PhAc,
D-Argl, Abu's, NbSeB.]HEHGRHRHIAASDAsgN} significantly inhibited the rate of

Bnd pancr catic (M apace 31 B BB0¢ S, 81 54 nrbRed Iehion yaEE dRbiahip o

as shown by col ori neérelage and affitities by thel paptides o froy Rideptor, €8 idpraasneedbolic
the 25 expression of IGF-11 NMRNA in the cells and M‘If concentration of
| GF- 11 secreted i ntS6aRHE ANd dPemMasinish thereaiiphitis secandafyosiryciure of the

produced sim | ar “?ﬁb'l'ehﬁlésr.‘_l\)(érY@?f WEYeLAAAIBGuEY cRISH LER/ &frb&véhhd long lasting
reduction of 1G=11 production) for ros ate tunors (PC'3, DU 145), renal
adenocar ci noma [2Gaknhibjuamaf o Gehnelg¢asecstimulared by G gt 1¢28M4H, inTvigroeand in
fi ndi ngs suggest 3Q4i\5$1at ant agoni stic anal ogs of G+ RH can inhibit tunor
growt h not only by i'nhi.biting the GHRH- G+ 1 G- 1 axis, but also by
reducing the 1G=11 production 21 May 2003 22 in certain tunor cells,

thus interrupting its autocrine regulatory pathway. The present invention.

i s described in connectidi WalRWIRG edIbogiNAGtSe @BpsBecity carefpaedetast draving

for the purposes ofr Ha}rHél?lrea\Sik QiR - In the 5 exanples, optically active
protected am no aci 85 In the L-con |'gur_ati on are .

25 [PhAc’, D-Arg?, Phe(pCl)®, Arg?, Abu'®, Nie?’, D-Arg®, Har?®*JhGH-RH(1-

29)NH, Peptide 1
[IndAc®, D-Arg?, Phe(pCH®, Arg® Abu'®, Nle?, D-Arg?®, Har®®lhGH-RH(1-

29)NH, Peptide 2
_ IPhAC®, D-Arg?, Phe(pCh)®, Har®, Tyr(Me)'°, Abu'®, Nle?’, D-Arg?®, Har**JhGH-

, 30 RH(1-29)NH, Pepude 3

. [PhAc’, D-Arg”, Phe(pCl)¥, Har®, Abu'®, Nle?’, D-Arg®, Har®*|hGH-RH(1-



used except where specifically noted. The follow ng Exanples set forth
sui tabl e net hods of synthesizing the novel G+ RH antagoni sts by the
sol i d- phase techni que. 10 21 May 2003 23 EXAMPLE | -

PhAc- Tyr' - D- ArgZ- Asp' ' - Al a4- 11 ex- Phe(pCl16-Thr' - Asne- Ar g9- Tyr, m\%gzqgsys
2Val ' ~' -Leu' "=Abu' S-An' -Leu"-Ser'-Al a' 9- Arg2-Lysz' - Leu22- Leuzg' -3 nZ2-"Aspzsl
le2” ' -Nl e~' -D-Arg2~-Har29-NHZ (Peptide 1 ) 5 {[PhAc) D Argl, Phe(pd)g,
Arge, Abu'S, N e2', D Arg28, Hare] hG+ RH&1291NH1) The synthesis is
conducted in a stepwi se nmanner using nman dl solid phase peptide synthesis.
equi prent. Briefly, para-nethyl benzhydrylam ne (MBHA) resin (Sachem ,,
California) (720 ng, 0.50 mmole) is neutralized with 10 5 % Dl EA in CHZC1Z
and washed ac@gﬂ‘éﬂ"ng t oPeniidepfiot pcol described in Table |I. The sol.ution of

Boc- Har ( N02) - 0500 ATH2 | e) Jan L{ng:m 1Z {_plids ) aﬁ@li i th

t he neutrali Z(@\'}é églgn ridéB?@ra(‘@%&rduL : 5%rm§ é)d iA:]rga 'rrghtr?a soﬁhd‘wphase
pepti de synt hesjsHapparpépirief &r 1 hour. After the conpletion of the
coupling reaction is prqved by negative ninhydrip test, 15 protection
WL 500 TEA. [TVAS By B e (PIEUDA I TerMsn DrbH 50! ik At Rt e
peptide: chal Ry $. il W by coupling the follow ng protected am no
acids in t% Pﬁéfc:zléy#ggzo?gg?wgrs]&t he resin to obtain the desired peptide

sequence: BoclAbA"gHEOSD-A2g?, BatpGhE-Aog?, Aoc'®) Ne?OHD-ABge®, A BoGi)RHM;
Boc- G n- OH, ng-llﬁgu- OH, _ Boc- Lgu- OH) Boc-Lys(2Cl Z1- OH, 20 Boc- Arg(Tos)-OH,
Boc- Al a- OH, B6E!Ndr (BzIFeRYYe Boc- Leu- OH, Boc-G n-OH, ., Boc- Abu- OH,

Boc- Leu- OH.  BfiGac/ahisCrD. Aige, kSpRfP ZhrdSHaoBot Ms U BOA)G! 1BEBAFRRA 2L O
Boc- Arg(Tosl - 04, Boc-Asn- OH, Boc- Thr ( z[)-OH,' Boc-Phe(pCl | YOH, Boc-I1le-CH,
Boc- Al a- OH) Bé8INMdp( ocHheptids 8Boc-D- ' Arg(Tos)-OH, Boc- Tyr(2Brz)~ OH. 25
These prot g6t I 1M AL hlues foalag0,1€ quEen| Y. gy A [ hem
Co.) are rg%rgg]en égp‘a\bil%\'/ghg@%ﬁi&nr té‘%gl Wel'l ac%égpe&hég’nﬁvﬁg%ﬁ?ﬁme
sui tabl e prot Bepiidg9gr oup for the side chain functional group of particular
am no aci ds appears in payent heses, The royps. in,the 30 above fornul ae
i ndi cate that P'gé)h%‘ﬁ) r st\ﬂ%;' ?h@éf?@bsxylA‘?‘é‘?:i %ﬂ%“i sNﬁ&ée. D'AEQEWMQ'M
The protectedgffgo aci nmol e each) are coupled with DI C (235 NL,
1.5 mole) wit hn}lhé excgé%tlid(])engoof Boc- Asn- OH and Boc-d n-OH which are

coupl ed with {RieAe’, B-érot Mhe(pOBl, Alw'dr Nig¥t BrArgffoblar® BIGIHIRH - 28H¢H,

protecting gr Ldd 9T Tyr') the peptide is acylated with phenylacetic 5
aci d IPhAc? (ggg {% 2 mmole) using DIC (313 ,uL, 2 nmole).
[PhAC®, D-Arg?, Phe(pCl)Y, Nie®, Abu'®, Nie?’, D-Arg?®]hGH-RH({1-29)NH,
Peptide 12
[PhAC®, D-Arg?, Phe(pCl)%, Nle'®, Nle'®, Abu'®, Nie?’, D-Arg?*)hGH-RH(1-
29)NH, Peptide 13
20 [PhAc®, D-Arg? Phe(pCl)®, Nie'®, Nie??, D-Arg?®]hGH-RH(1-29)NH,
Peptide 14
[PhAc®, D-Arg?, Phe(pCh¥, Abu'S, Nie'®, Nie?’, D-Arg#IhGH-RH(1-29)NH,
Peptide 15 _ )
IPhAcY, D-Arg?, Phe(pCl)®, Tyr(Me)", Abu'®, Nle?’, D-Arg®®*}hGH-RH(1-
25 29)NH, Peptide 16
[PhACY, D-Arg?, Phe(pCl)°, Abu®, TyriMe)'®, Abu'®, Nle?”, D-Arg?*]hGH-RH(1-
29)NH, Peptide 17
[PhAc®, D-Arg?, Phe(pCl)®, D-Abu®, Tyr(Me)'?, Abu'®, Nle?’, D-Arg?1hGH-
RH(1-29)NH, Peptide 18
30 [PhAcY, D-Arg?, Phe(pCl)¥, TyriMe)'®, Abu'®, D-Arg?’, Arg?®, D-Arg?®IhGH-
RH(1-29)NH,  Peptide 19



In order to cleave the peptide fromthe resin and deprotect it, the dried
peptide resin (2.18 g) is stirred vvith~ 2 nL ~ mcresol and 20 nL hydrogen
fluoride (HF) at OC for 1 hour. After evaporation of the HF under 10
vacuum the remant is washed with dry diethyl ether and ethyj4 P@’S}Fﬁ(ﬁﬁe The
cl eaved and deprotected peptide is dissolved in 50 % acetic acid an
separated fromthe resin by filtration. ~ After dilution with water and

| yophilization, 1.51 g crude product is obtained. 15 The crude peptide is
checked by anal ytical HPLC using a Hewl ett Packd2d Mbvdel HP-1090 |iquid
chromat ograph with a VWdac 218TP52 reversed-phase colum (2 x 250 nmm
packed with C18 silica gel, 300 ~ pore size, 5 ,umparticle size) .(The
Separations G oup | nfhAdiedparga PhaipChhdTyries; Arddi Brarg®l unrgtl, DtArgf IhGH-
40-70% 'Bl1 with a so vené ﬁgstem 20 congjsting of (Al 0.1 % aqueous TFA and
(BL 0.1 % TFA in 70983Gué8iNHvecifensigs i% of the crude peptide is dissolved

in AcOH H20, stirre falchtr a2 am, ki 16N~ 8y 38T Kl BiHEH .
colum (21.2 x 150 ﬂT%hAgablgeﬁ%vﬁ th (@;?Q 's‘i?l?ti| cgbg\erlﬁ, ?gg LHpéff LI ze,ﬁpﬁa %%)%Hz
particle size), The Reptiden2is eluted with a sol vent system descri bed abcve
in a linear gradient gode (e, g 0:35% 8 §n_12Q m,n), flowrate 6

mLl min. The el uent ilg%%ni 'Eb) 8 'afhﬁéﬁ:'hmg‘a‘ﬁd TYéMq) onshy e, ‘a‘}'ﬁgnedAb?za' D-

anal ytical HPLC. Frag zqng%m1%|\ﬁ.% f‘p@lﬁ@é jan 95 % are pool ed and
| yophilized to give 9 ure roo'uct. The anal ytical HPLC is carried out

9
on a VWdac C18 ,revdeég‘rg.pﬁaé&Q dthetnCés OrAbel ByrdMe)Usistn'FsBeAsg¥ c Arg?, D-
elution with a .30 sply ribed a e with a flowrate of 0.2
m./ mn. The peaks ar&%ﬁﬁh’i%gﬁ?%ﬂ% ﬁ&"ﬂggﬁm The produ: ~ is judged
to be substantially [PhAE MayARGOPIZAPCHE, BPsT)ARUM e Niw?” amalayg?eC Hharkh€H-RH(1-
Mol ecul ar mass is checked by edeCtro-. spray nmass spectronetry, and the

expect ed am no aci®l 2DMbbsi t Peptide 2donfirmed by anino acid analysis. 5
EXAMPLE | | C [

PhAC" - Tyr' - D-Ar gj - ASBM AR a D LS A BN 6 Oy ARL aNIEY - Prore e Har I GHBH(-
~-Val "-Leu' a-Abu' 28)8H) - LBeptidei?%e- Al a' e- Arg~- Lys2' - Leu22-Leu2' -G n2

Aspz' -lle~"-Ne="-D 23- Z9- NH2 | ge o3), P r Ph

Hare, Tyr(Mel', Abu'lé,hgﬁl ‘egg"q} ﬁpﬁﬂﬁﬁgy&ﬁ’ f’*‘{th@rﬁﬁﬁ’('%@d%“mﬂa%ﬁ&)ﬂH“'

synthesis is conductzgiNH), a2 Pbgfié 26 nanner using manual solid phase

peptide synthesis equipnent. Briefly, para=nmefhylhenzhydrylam ne (NBHA
resin (8achenm) Cald ﬂghm'lg.) D(ArﬂJoPhg?poif@ﬂ)Hﬁﬁ’-’m Uq?:s“ﬁéﬁt -Arge Har ThGH-BH(1-

DIEA in CHzCl Z and ac i to the protocol described in 15 Table

1. The sol ution of E%%%r(l\lﬁo%qg? 83ng, 0.25 mole) in DWW CHzZClz (1:1 )

i s shaken with the ri€bAcll DzAm’r @be(pClifd LS Abl'NLNIed, IV A rgthHaf?lh@HaRH(1-
manual solid phase H'I_ﬂe synth si,,% equi pnrent for 1 hour. After the

conpl etion of the C(F)l@ g r e2RY9% S s .proved by negative ninhydrin test)

deprotection with . GOUAEFADIArgZHERE BCIENB-0enf, 148 12, aied?) m\iArP”S,%aQ_@]%EIéHHm-
CH-Cl ~, the peptide chain is built stepw se by coupling the Tollow ng
protected am no &9 AOINH.t nePepde 28ed order on the resin to obtain the

desired peptide se p Bpg- - Y . (Bacdsl ; )
ASp( ot <O, Boc. a8y Boer .t arP el S8 A RIS S7BR ) Ty inBRERH

29)NH.,  Peptide 30

Six very preferred embodiments have the formulae:

25 PhAc"-Tyr' D-Arg?-Asp®-Ala‘-lle®-Phe(pChe-Thr’-Asn®Arg®-Tyr'®-Arg*'-Lys'*-
Val'-Leu'!-Abu'®-GIn'"-Leu'’-Ser'*-Ala'®-Arg®-Lys?'-Leu®-Leu®-GIn?*-Asp?-
lle’’-Nle®’-D-Arg?®-Har**-NH,  Peptide 1
IndAc’-Tyr'-D-Arg? Asp*-Ala*-lle®-Phe(pCli®-Thr’-Asn®-Arg®-Tyr'®-Arg"-Lys?*-
, Val'*-Leu'-Abu'®-Gin'®-Leu'’-Ser'®-Ala'®-Arg®-Lys?'-Leu?-Leu®-GIn?*-Asp?-

30 lle®-Nie?’-D-Arg®-Har®-NH, Peptide 2
. PhAc"-Tyr'-D-Arg*-Asp™-Ala'-lle®-Phe(pCIS-Thr’-Asn®-Har’- Tyr(Me) '*-Arg"'-



Boc- Arg(Tos)-OH, Boc-Ala-OH Boc SerlBzl)-0OH Boc-Leu-OH, Boc-d n-OH, 25
Boc- Abu- OH, Buc-Leu-COH, Boc-Val -0OH) Boc-Lys(2d Z)-0H, Boc-Arg(Tosl OH,
Boc- Tyr (Me) - OH, Boc-Har (N02)- OH, Boc-Asn-OH, Boc-Thr(Bzl)-0OH Boc

Phe(pC )-OH, Boc-11e-0OH Boc-Al a-OH, Boc-Asp(CcHx) - OH, Boc- Dp¥ag 2083 OH,
Boc- Tyr (2BrZ)-OH 30 These protected am no acid residues (al so comonly
avai l able from B, aehem Co.| 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 parti ctd ar ani no acids appears in

par ent heses. The OH groups in the above fornmul ae indicate that each v
resi due's carboxyl termnus is free. 5 Tire prot ect%%d an no aci ds 5

0,2
rnnol e each) &ve' ‘cWabi-bauifAbuBIGnP4eull-Sed®Alm *Aref d)ysi-teu’f-heuexedpti ons
of Bvc-Asn- OH gnds Boss- . 8> QH, whe ¢h. ar g cou i 4h their preforned HOBt
esters. After Aras rmggl lg{e t?;Af\?-%[?é p@gﬁecﬁeﬁg'd\g@r%up fromTyr';

t he~pept i de~i PhaeTyrbD-Adg?hagpent-feBPhe(pa®) dT i PhemP- A - Tyg)Me) 8- Angdl- e)
using DIC t70 ~L,, 0.44 mmple). 10 I.n order ,tao cheave the peptide,fromthe
resin and depr'-cYP‘ez(’:Yﬂ t-Ley ﬁ@é?ﬁst@“%éﬁqigge?‘éﬁ'% ¥¥86- !1'{-)%&21'-%?3@: '"\?\%’t h
0.5 mL mcresqlg@nfed. Jle2hpd MdrtuQn! de fddilgedg - OC for 1 hour. After
evapor ati on of stpf:e ﬁF Igir?dep_ 6-a 'uE“nd;r 9'tjl(ralrélzremwant is washed with dry di et hyl
et her and et hphsaldtial-©-A1g’- Rap’-Alafdied PhatpCifeThidrant-edghTpt'P-irg Heys'

di ssolved in %.acegfic acid and separated fromthg resin Ry filtratd on.
N ter uriut Fov Al St At %Hhr‘?g)ff'zaéﬁaoﬁgfgu“év? ndhelr e RSP s
obtairied. ' ﬁ@@-ﬂ[@d@-ﬂﬁﬂﬂiﬁ&zé,ﬁ,%hecbggﬁ@é/ sanal ytical HPLC using a

Hewl ett 20 Packard .l\<bde! P- 1090 quyi d chroemat gragh vvist h. a Vyd1ac 2118TP52
r ever sed- phas dNasdiHishD(Ar a3 £80- Alaf-lip X PhetbGli t'ﬁhfgﬁ%'rMQ:aT\Ge‘T-Af@dd-VA bore
size, 5 NmpAN LG, i 267,14 BloeSRRaLal hORS A |08, o HASRRS I 2e YN
| i near gradient elution, (e.q., - /oB§ W th a sol vent System CONS St ng
of (Al 0.1 % aledbNus’-TFArgttcH4™)-NB1,1 YPEpdé 8 70% aqueous 25 MeCN. 80 and
of the crude peptide is dissolved in AcOH HzO, stirred, filtered and
applied on a Wdac 218TP5010 colum |10 x 25D mm packed with C8 silica

gel. The columm is € A : Y Ha&& Chb Yévil i near
gradi ent node (e. g%d%@g&ég‘?laﬂlsﬁ% ﬁl@%ﬂﬁc\? rate thet?em%%% %Y{g{be 3§~~~t
is nonitored 4oll@&8: nm and fractions are exami ned 30 ~ by anal ytical HPLC.
Fractions wigt rbty Pighey thane 9p%.ar @0 sand z@p'ligegg i ve
9.6 ny pur\énspllggégt'. }S'I'Eregqa?'zheﬁéﬁal RW—’I’_C&‘?@ cgﬁ% é?i)déltﬁ ! %1 i}é HZ@E’%‘ 27 on
a VWydac C18 r @sNsgd- ph#eetidel uim descri bed above using isocratic, elution
w th a solvent systiem desgribed _above a flow rate gf 5%(5% L. .The
peaks are rmni'lrlﬁ%e‘ﬂ'ﬁ'%ﬁo % 9530' Are 'Télguprtﬂiﬁct EF%"‘F utl !'gég (1-
substantial |y 9)RH)5%) Peépeidey2 anal ytical HPLC. Ml ecul ar nmass
[PhAC®, D-Arg?, Phe(pCl)®, Har®, TyriMe)'°, Abu'®, Nle?’, D-Arg?®, Har?*|hGH-
20 RH(1-29)NH, Peptide 3
(PhAC®, D-Arg?, Phe(pCl)®, Arg®, Tyr(Me)'®, Abu'®, Nie?’, D-Arg?®, Har?®IhGH-
RH(1-29)NH, Peptide 6
[PhAC®, His', D-Arg?, Phe(pCli®, Arg®, Abu'®, Nle?’, D-Arg?, Har?®lhGH-RH(1-.
29INH,  Peptide 7
25 [Nac®, His', D-Arg?, Phe(pCl)¢, Arg®, Abu'®, Nle?’, D-Arg?®, Har®1hGH-RH(1-
29)NH, Peptide 8

C. Method of Preparation
1. Overview of Synthesis

30 The peptides are synthesized by suitable methods such as by

exclusive solid phase techniques, by partial solid-phase techniques, by



5 is checked by el ectrospray nass spectronetry, and the expected anm no acid
conposition is confirmed by amno acid analysis. ' Peptide 2, and Peptides
4 through 30 are synthesized in the same nanner as Peptide 1 and Peptide 3,
except that these peptides also contain 10 other substituti opsMaly@093el d:
(I'ndAc, D-Arg2, Phe(pd )6, Arge) Abu'S, N e2', D ArgZe,

Har es] hGH RH( 129) NHz Peptide 2 [PhAc, D-Arg2,. Phe(pd)e, Hare, Abu'6,

Nl e2', D Arg2a, Har28] hGH RH(129) NH2 Peptide 4~ 15 [ Nac, D Arg2, Phe(pdl,
Arge, Abu' 6, Nle2', D ArgZB, Hare] hGH+ RH(129) NHt Peptide 5 [ PhAc, D ArgZz,
Phe(pd )e, Arg9, Tyr(Me)', Abu's, N e2', D Arg2s, Harze] hGHRH 1-29) NHZ
Peptide 6 ' . [PhAc, H's' ) D Arg~, Phe(pd)6, Arg9, Abu' 6, Ne2') ~-ArgZe,

Har 29] hGH+ RH( 120 2%ineReddrnd@ngation Wbﬁ%l&silc@r @bmtlon‘:’g@‘kﬁ@l %@th@&&, For
Abu' S, Nie2', D-Arg2g) Har29] hG+RH(129) NH., Peptide 8 | PhA

Phe(pd 1'', Arge, A&j@@leNﬂwtectheg exgusiyg smhm)‘wm smmqseﬁea@ s forth in

e o8 (1o "SR onls S i Sl BRI o

1-29) NHZ Pepti de 1ly¢kifcRieRzeAChiem. Fﬂ@ﬁpﬁiﬁ,&o&f@iﬁd NNJ SSBW f2hd. ed ), and M,
D Arg28] hGH RH( 1- 29 NHZ 30 P tide 12 [Ph/ac" gl) Phel pd),

Ne , Abu'S, Ne?, (giples of Pephide eegs. Fiéwtlagjem%ﬂf The

[ PhAc) D-Ar g3 pEQ?%%%’ AEES@SN %%dem% 95%%%%@%&&?%@%"@%
B(_ag}l gf] ﬁgﬁgﬂﬁ: d}nfllllgsrs, $thok adnas geTqrra(lWlle}scArrlwézr!Jb%wmiield J.Am.Chem.Soc.,
Tyr ( gI\J/EI '~ Abu'S, ,\ﬁg; EF&BAF%QSI h”éﬁ L%HFPZ@T 'ga%m B'ée aiév'('ﬁ‘?ﬁf,s known in
Pept P 18 1 L (F A g I g e e O oz, . Ar 26,
D- Ar g28] hGHRH( 1O91NH2 Peptide 19 (PhAc) D Argi, Phe(pdle, Tyr(MlB,

AL I S L e e bt s o
(PhAc, D Arg2, Phe(m@ilrwphd%bmﬁm gmlu()NEJt’e)ha@dwypE ,pr&eﬁltlgg groADSJ oc or Fmoc) are
DArgZa] hGH RH( 1- 291NH26%%A$§%| de 22 PhAc DAr

Tyr(Mel . AbU' S, DRl 101 5 groTeneion et e 2ia BrBIa, Taws - She Piterred

D-ArgZ, Phelpdl) %0 tﬁﬁy D- Arg28, Harze] hG+ RH( 129) NH~,
Peptide 24 25 )PhAI(;a , ¢ 81% d\lﬁe(pCII , On', Abu'5) Nez', DA gZe)
Har 29] hGH RH(12MNH , Peptide 25 [PhAc") D-Arg’, Phelpdl) D Arg~, Abu's,

N €2 1) D,fr 028 ror el WO LRI o ESHC 158 55 orh Ot bl bnoiry
(PhAc", D-Arg ') Phefprd forms helamthoadlLigdup\berie fiRel peptide hﬂtmpaﬁrhﬂﬂ(:ﬂas
attached to a polymeric resin support via a Eherﬁical 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



, 29 21''May 2003 291NH., Pepude 28 ' [PhAc, D-Arg2, Phe(pCi, D On9,

Abu' 6, N e2', D Arg28) Hare] hGH+ RH(129) NHZ Peptide 29 | PhAc", D Arc~l,
Phe(pd)'', Cit'', Abu'S) Ne2', DArg28, Hart]hGH+RH ( 1 5 29) NH? Pepti de
30 . EXAMPLE IIl 6ioiogicai Activity '. The peptides of the priagpoo3
invention were tested in ' vi ro and ~ 10 vivo assays for their ability to
inhibit the hGH RH(1-29) NH2 i nduced GH rel ease. Superfused Rat Pituiiarv
System :The anal ogs were tested in vitro in a test described earlier (S.
Vigh 15 and A V. Schally, Peptides 5:241l5347, 19841 with nodification (Z
Rekasi and A. V. Schally) P.N A S. 90: 2146- 2149, 19937?. Briefly, the cells
are preincubat ed wth peptides for 9 mnutes ('3nL) at various

concentrat | ons. IEBERGbel ety Shyifb, 4415 1 BSHBR eRBesd (Y B G BhngoLNe
is adm ni stered for m nut es m nut e response). To checlc the
duration of Etnldethar(tcn@dlngswanoefsfaa'etusmn‘allv serriatad wgod) CW, ANVIR @dARRixtu@8) NHZ i s

lied , 20 for 3 90, 120
mh 1 osponsdupeaRk e e 88T oamaikian of s terdng IsCREn I8 i bty

responses aledchQithgé w the 1 cﬁnpr@a’%’i% ap daeks SWerefincompldie wu;mhgal
response induced by 1 nM GH RH(1-29)NH~. The effect of the new antagonists
are conpaﬁedst‘éﬁtﬁﬁmnﬁﬁf thec coyplin®- prageibiGH-IRHEPERYBANHDZY 8heapEnandir d

of ondi 1 ut o8 Sh2Ph 5 LPREE Phind FRUGRTRI# e Bt ettty IHRU dfnd! vt <

doubl e- ant i bn@lya Bﬁdm@bmbﬁﬂ%@adupl%lrm toahecbapling o?:ih&hyexﬂ@ﬂﬁné&e&jmpl i ed
by the National Hornone and Pituitary Program Baltinore, Maryland. The

results of RIA were analyzed with a conputer program devel oped in our
institute (V. Cs - : IO B ocrine Research Met hods,
Har wood Academ c% %gﬁggeﬁ%/s%éggﬂeiﬁ?hdmBE#B?;E 5 71-109, 1991 ),
hereby i A€orporated by reference. IntBABEE$ay variation was | ess than 15%
and i ntr a- adyayocarioati Dypiva Synehetit [Cyelel 0%ing@Bb&isitidtegh ng Assav. A

sensi tive r&kepr eceptor bi ndi ngReagent was devel oped to dieghdngTine: (e

bi ndi ng char.act-gr-ist.i.cs..of...t he..antagoni-st.s--0f--GH-10-RH - {(-G---Hal-ips.--A. V.

Schal ly et a.pefiegedtiot 3. 87- 869 JF1)n pameby i ncor por at edsy2g ef er ence.
The assayg s based on binding obdmhﬁggﬁ:d . IHs",Ne2'|hGH+Ry(1-32)NH2 to

rat anterior pituitary menbraneg | odi nat ed derivajives of
[Hs',Ne~"]hG+RH 1-32)NH2 are pre ared by the chl oram ne-T met hod~(F. C.
Greenvvood et hem stry .} , 1963), hereby incorporated
by referenc za@e‘ftr%zfrq % s from kg%éﬁgawl ey rats (250-300 g) are
used to epare crude nenbranes uratlon bi ndi ng anal yses. nenbrane

hormgenat are incubated vvith ﬁ& centrations of

[Hs','251-Tyr', Nl e2' ]hGH-RH(l- &Ing from 0. 005 t030.35 nMin

t he presence a~ r absence of exc Un\f"aﬁ'el |l ed 20 peptide (1 NV . The pel | et
is counted for radioactivity i nDEM-washidtimesie affinities of-the
antagoni st peptides tested to rat pituitary G+ RH rec ors are determ ned
in conpetd® i ¥e Guupdingg exper i ner&squ:ThBotfamhotaQMHrm@(gﬂfl nities 25 arcs
estimated by K, (dissociation conf{iMAt+03 eghiv.iDIKI i ther prefoapedr conpl ex)
and are deterrnined by the Li gamMbéiCested ofkith@osaamizonieitier p60gr ans of
Minson and Rodbard (P.J. Minsonpe@HRvakiedbard, Anal. BioctLem 107,

220- 239, 1980). Relative affiniigEees wagpared to | Ac-Tyr', D-Arg2) hGH- RH(
1291NH2, d'j dhe Standard_antagonist) are calculated as the ratio of K, of the

30 teste G-h_Rl—A(’aé“,%gBQI st to ”}ﬁ: B in bcmeci@%qndard antagonjgt, 2931
(it appropriate) MeOH wash (3 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 well known in peptide chemistry.

Some of the amino acid residues of the peptides have side chain

40 funcuonal groups which are reactive with reagents used in coupling or



21 May 2003 ,. In Vivo Tests. ' . G+RH antagonistic effect of the anal ogs
was tested on young nmal e Sprague-Dawl ey rats (200-250 g). In each
experiment, 5 groups of 7 animals each were used. The conpounds (80, ug/kg)
and GH RH(1-29)NHx 5 (3 Ngl kg) were dissolved in 5.5% nmanni t2dlMayn200§ ven
intravenously to the jugular vein of the rats under Nenmbutal anesthesia.
The tinme el apsed between the adm ni strations of the antagonist and GH RH
vari ed between groups, according to the follow ng schedule. The first group
of animals received GHRH injection 5 mn aftqg the adm nistration of the
ant agoni st; 10 for the second, third and fourth group of animals) the tine
i nterval el apsed between the injection of the antagonist and that of GH RH
was 15, 30, and 60 t f

W Th the sol vent o SheEERERHEN Sk AP CRaRIdBLpEt ot suidlyd Bitechty
injection 5 mn | agsrups(}are1mhedbtmméssatnp¢m\arl@reumsameflamt it ddliva b€ loe raical
the 15 adm nistration_of the antaﬁjonl st n after. the

injection of GH RHEADPESLLoYringluriag s@@ﬁ?@"?ﬁ"s@gc‘ﬁ’ g}'ﬂh heepeptides.” The
cal cul ated as rGH fﬁmﬁﬂnﬁo%@heréﬁmes)arermamiedSuEsMecqﬁbh& darfituiadUade chain
differences. Relative in tion of GH response (% in"each group treated

was cal cul ated a% RUURCHEHIGroun (a) 1he ID(W@FIIJHQ"QNUQPfemam!smm@s|'?$ pioteeting

The results of the t | U

Tat pitui tary syt Ridhatlibd Snd RBORRE o et tolibfife EERN oS (511 pitRekng
I11) respectively. gAsug sheai be sxgBre Ginden cbadriomat for fehfovinsthe atprmnan%o
present in the nol ecul es cause an i nmense |increase in receptor bindin

wel | as i-n inhi bi tPEmeﬁ?'nQSBfQQﬂ gbeach sepiafitbe synthasiuretthesida ehaing F%I""Q
ant agoni st. The no i {420 e d, agﬁ%q
conplete inhibitio the Cﬁ]ﬁéﬁ‘ E%egaa\fl %I g%%?%g)?\ 8% trr}18n, un é;s oLthe

standard test cb@d'desmﬂs ariine &cids sequemcenf uttier mescriaT \cooiditidres CﬂﬂlaRI-WBlO not

respon5| veness was d tect i, n after the exposure to this anal og. 21
May 2003 32 TABLE M F?fFﬁngtaISFlﬂ?)‘T PERligR cbatL i n Superfused Rat Pit ui tary

Syst em Ant agoni st Dosel nhibition of GHrelease (%5/nM0 mMmB0 nin 60 nmin 90

m nl120 m nStandard antagoni st:10062. 12. 519Pepti de

i 301001001001009410Pept iThe rmmm@cbem@ggnpegkgr@@psswwﬂgn@w&mmrﬂ ge

4308386807968Pept i ¢ 3 -

7309792827765Pept | d@‘g’gglgg‘%gégg%ﬁ %‘%ﬁegeozgé%g‘i‘é%gw%ggﬁm q’? for Tyr: p

10307569462422' PﬁptdﬂdenékBBSﬁ&QSO&&MZﬁPeMg adlﬂ&OG&cﬁMBB&ﬁﬂRepvcﬂGonyl or

16306587835665Pept| de 19 5&}%759233(29 'g I: t K, Val ues anpI chtaI aH.sy,eand

Affinities (RA) of URE8RM s ReaVipi Fu O fpReWoxgmethyl Tor His;

Standard-......... cyclohexyl ar. fluorenylmethyl for. Asp and .Glu2TR4 side chains.of Asn and
...... Peptide 1 .0.04467Peptide 2 ~0.04664. Peptide

30. 0684335 Pept i decﬁ‘ﬁ)a[‘B?'QﬂFﬁé‘ﬁﬂeﬂe 50. 03682Pepti de 9 ~0. 05851Pept i de

100. 10727Pepti de 110.07141, 40 Peptide 120.07042Pepti de 160. 07042 Resul, ~

in vivo. 45 Tabte IV shows the serum GH responses and the| T reI ative

inhibitions in Rats preBredtedwisd ICdadliRle Al Acid R4 3

anal ogs (Peptide " Peptide 2, Pepti de 3, Pepti de 4 Peptl de 8, Peptl de 9,

Peptide 1 1, and ,Lim&p‘ tide 16) producr; strong and |ong-Ilasting

i nhi bition of the GH " eRBHRHRH SiidHon: A piel Ghinfok syndbeiida on BaHicd? of

and Peptide 2 are the npst 3 potent on the short term

i nhi biting GH respsdpROBYESYEEN. @1MeMefgf|9'§n PAM or Weeng eesine. WherrN¢

1-291NHz. The effe t 0

t he ot her hand, pe%ﬁp'g’egagﬁgﬁeéﬁwﬁﬁﬁw g&é% ?%Qggé s &;c%'l“gﬁi g}% t%y e%ssfn

potent on the SREr ks MSHRA, R hiCshsenmdptides with an amidated C-terminus are obtained
upan 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 acid is coupled in about a three-fold molar excess, with

respect to resin-hound free amino residues, and the coupling may be carried

-’



5 long-acting: their effect persists for at least 60 min. TABLE IV Serum GH
Responses and Rel ative Inhibitions of GH Responses in Rats Pretreated with
GH RH Antagonists at Different Tinme Intervals t'rior to hGH 10 RH11-29) NH2
Adm nistration ~ ' An tagonist Tnne interval GH response Rel2itMag2003
inhibition Imm nean x SCEEM 15 Peptide 1 51.13 * 0.13~ 95151. 87t0. 136830'
1.97 t 0.1664' 60~ 3.89 t Q 658control 3.68 t 0.78020Peptide 2 51.40 *
0.2991153.45 *0. 13 ~45303.64 * 0.714125 605.41 * 1.352control 5.47 ~ 0.97. 0
Peptide 3 5~ 3.01 *0.416830 153.63 * 0.d061304.89 * 0.9541605. 36 X .
0. 6334control 7.65 t 0.660 35 40 45 Peptide 4 ' S3.08 t0.fi882157.73 t 112
~433012.00 t 2.5476011.88 t 0.90' 8control 12.82 * 1.380 Peptide 8 52”3 t

0. 374 ~153. 6out i & 4BRHGMSuch. FZBOMF: CH, T, TiLdbot irDBAB o CH,E0, alo@d: Ty 2003
34 Peptide 9 5|2' 75 t0Q.7575153. 85 t 0. R059303. 34 * 0. 306760 & 3 é_‘

1. 16105Pept i B8 °§1qN P12 aBPOPIatq coUPENG reagentgly within the skiyaphbecarts 4. 3
64010 sol s. pdrilclarfi2Sgitatit 59abpitlg FeatetOBRPN, Ne.dlis6hropyParboliiGmde ~ 7715
153.44 t 0.6270305.24 t 1.3648 ~g09. 19t71. 890control 9.13 t 1. 690 20 EXAMPLE
| V Oncol ogi cEVICest EBTAheombined withi HO Bl .cEhasueaasspithedipsipling reectoresent

i nvention t ihovari ..cancer, | S, .. ' [ ects of
t hese new %I:%) Pégg s&é§§%éo%a$%’t‘%§xg?h%t'ﬁoé%ﬁz’gﬁ?é‘z?ﬂ'@?dwa|‘ﬁ§2"?’é'&)§' -71 and
MZ- 5156, subjemctioho IS asas aerd, inbBmplete coudbling ded sl eithed tiatbomling

081 642,472. 30 Effect of G4+ RH antagonists on MXT ~e~am~tunors E-strogen

i ndependent RICFeAUADIS ropeated, ardpPEAigsEHDRYNd whreasigdeamino residuesoaee day
after transp LN, i i 1 iVl [ S, 0 i S
cach and T pecry Bpdueitq R DECHE oot Bt sl ing by Rl 3
recei ved singtoap.njections daily of various G+ RH antagonists sc. 35 at 20
~g dose pﬁ(ﬁ day for 18 days. In groups 5 and 6, the peptides were
adrnul | stered by Al zet osnotic punps releasing a daily anount of 20 Ng
peptide. Tumors Weihg| BBRASHOR Gf tREW-EInNinua ¥ the Baptide! isdd e thal sashét ed.
The mice were sacrificed on day 18 and tunor weights were neasured. . '~
.. 21 May 2@03as83hepreviosst calingspiwigle the ditferenng thetstheaappiopriae

strong i nhi bRl o4 AL 3% is used instead of an amino acid.

40

15 4. Removal of th ide fro e ort Po r
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 for 60 min at 0°C to cleave the peptide -
from the reéin 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
éther and ethyl acetate, extracted with 50% acetic acid, and lyophilized.

5. Purification

30 The purification of the crude peptides can be effected using

procedures well known in peptide chemistry. For example, purification may



on MXT nouse manmmary cancers. Treatnment with MZ-5-156 also resulted in a
significant inhibition of tunor growth, but its effect was weaker than 5
that of Peptide 1 or Peptide 3 |Isee Table V and Figure |). TABLE V Effect
of Treatnent with G+ RH Antagonists on MXT Mouse Mammary Tugpkay 2003

G oupTunor vol unme (nmm 1Tunor wei ght sNunGer of On day 140n day 18I ng) sunnv~ng
m cel. Control 4051 ~ 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 nj.1902 t 349"3465 * 6{Fg"5266 * 90685. Peptide 1
punmpl329 s 327"3403 t 584"4810 t 645' 76. Peptide 3 purrp1688 t 220"4272 t
295"5939 t 453820

___________ - be-performed on & MacRabbit YT B A P T
ant agonl sts on NDANNBunBSMermmhlmrléaanerctaldcmnotbﬁwetenaﬁdﬂal(m amd tﬂmd\enrrBBéo

Nude m ce bearing - 468 ho m)ne i dent breast c
xenografts were difi® Lff'c"@)gar él'dﬁﬁooa Weés%gaﬁaser%”m_ 2§PJEJ‘H§
recei ved single d%ia'c)(eé withl CJ18C§|'I|95‘Sgé?f 3@)@ RO pBfe SeR %399’5“:%( sizeP@he

group was treated with Peptide 1, a second group was treate
MZ- 5- 156 f or coﬁpaﬁﬂp:em'oﬂmérmmtncm Hegspara, &) . Theeolwonis elmtedhevnuems@uweem

once 5 weck and t MBIV AR OLaRL B bee adSanEs THACRNE P ESA % AL o

the end of exper i rgjeoad d&ONDH aWeghbsBad@@rﬁﬁnaaewrgeobo%%wdnt'ﬁz@@ﬁ.h) The
pepti des exerted si gnl ficant tunor-inhibitory effects on MDA-MB 4

xenografts. In thel@Hus MApdetesiaki22 rap@ndefractions afﬁ)%a@mﬁﬂebv analvtlca|
cpnstant regressi I t t K

May 2003 36 regr eg-gla % dop%at%%?péﬁ%ra Qé'e@? 1;(?3(% wgu@n%fﬁt% t%l@?gph a%ﬁ
cancers regresdéd ponledred givecmaxindra ;iurRsueAnanimaitl—H’LG—lssdanheglomalon a Vydac

exam nation of th issues reyeal ed undi ff at ed

o ot enti ve o TRSZ Hle ey SRLSE daliin 18 ABD Thifh, & TH. 60145 i pSing
tissue. In contrasidcratic diUiion Swith at Ble@n@@Qﬁtre% conkikBihg & QI 86898) defined
steadlly Final tunor volunme and weight in the treated Srou ps_were

significantly red@yesébenggks ape raaaitpieguate220)and-2BpPi . 1Thenensidgs are
t ffect fg Al

on NDA VB 465 Hum Bt pe st Gl (3 og 4 BLAFRY shelytcat HPLC DHAGBRpSL

vol umeTunor vveﬂ@htd\:hlmbeacndfconagrmw alsbldamjldrmedlhmasﬂ:ﬁ acid. analysus

GH- RH ant aooni st 5 &{%rHEc%BuBé&yg? aér)fltgpah%%%mé%ﬂgr §LEﬁe nug}ﬁj%d(ﬁ:]gftﬁlgghs.

HT- 29 hunman col on ‘cancers wer ed sc. into
days after traﬁ@pllammmmpf tshhehnaaie amrmmdlsaltslemlel hiydraphdonide, olhydntbbaomm
each, and the treat rrent sﬁa d. The ce recei ved si nlgl e da

i nj ections of varidiR HV?(%IE ”caf‘a‘?()‘q(lj‘aa%s@a ate. @59“%{8'( cigrate,

weeks. Tunmors wer &)diRaats, eﬁjcrcﬁﬁiéaéig)’naténﬁaﬁ\‘éﬁ% MBlEEadRTLER), Gal TSR, 232
The mce were sacrificed at the end of experinment and tunmor weights were

measured. esult Pdpeilikes Wptputaelmrawrwaetaw@laia@r@qaﬁqs of lamvrsrigbility, e.g.,

(LBl 00y EhY . phricafudte o ORGSR g aSAUER T dkPErL 0
growt h. Peptid@511 and MZ-4

The compounds of the present invention are suitably administered to

subject humans or animals s.c., i.m., ori.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



71 had-only little nor~significant effect. (The results are sunmarized in
Tabl e 37 Vi and Figure 1111. 21 May 2003 , TABLE VII Effect of Treatnent
wi th G4+ RH Antagoni sts on HT-29 Human Col on Cancer 5 Xenografts in Nude

M ce G oupFinal tunor volune | m 1Tunor wei ght 21 May 2003

lmp) . ....... e T bt
...................... oL Control 2117

* 7512364 t 83510 MZ-4-711953 * 4002189 * 458MZ- 5- 156908 T+ 195 “1012 *
174' Peptide 111663 * 610t 849 * 681Pept|lge 91194 x 506 " 1383 ~ 57~ Peptlde
1890 * 322'1354 * 480 15 ... ... C

------- the“scopepof<thﬁh Qﬁeﬁf bRCle Ofcoﬁl'hmﬁbhﬁlhﬁgaébét lri?@cmdr(ie |r3iu@rbriJ87|VG
human gllobfastoma 20 xenografts in nude mce Mce were inplanted s.c. with

UB7MG gl i obl R&TBnasdafiateleasantioges efiddle % 'V&f%%@%ﬂesapﬁﬂ%%hew fm the
mce were ra ded in a u

roated wi t renyEyatihy R ThR, WRTGoLEN "o SiBR ERERE PatE0, o
days, while ;brln,e,@bg&ial SalieNyedivg sedfemdbl@stm*grmﬂher Sesighs R'h@ﬂzhrtarthe\&ht h
Peptide 1 |nh| bited the tunor growmh by 77% versus the control group, attar
4 weeks of® tM@Ytatghbeuse8 Table VII1 and Figure IV1. 30 TABLE VIl Effect
of Treatnment with G4+ RH Antagc G i obl astoma Xenografts in Nude Mce 35

G oup Finat tunor volume Immi| Control 3425t 723 Peptide 1 817 * 323"' 40
"p: QU ~". . ..The pepudes.argips¢feRuy bdmimsmmdﬁmeﬂahwinframmscmrlght (g)
4.7 ~ 1.3 1.4 2003 38 ant a sts gn PC- 3
humanJ~r ost at &% é’gﬁ'&%‘?“‘?\éﬂbﬁ}lé veLopSIY Wl s Cf@é“ﬁ@ﬁ? '?RPD‘B' e%gg%rcé"rf'%l ant ed
s.c, wWith 3 &uth £ Reesnielsaliie 3 AMerRtiVEN NPREdpIMREPREE BE AdhfIRIstérRdCanCcer
tissue into both flanks. Wen 5 tunors reached a volunme of approx.

40-50mi t Hé af duranasal gesavdeithi ant ap@opkipts CAter & byr eipienaryénhalatengnd

second gr oupgue g4 %gge \ﬁ‘fta%mm&?l%uoqleﬁ: P é:lfoqefg:ﬁma'f'&{ﬁ‘@ %{il A8 2 while

respectively, Tn S|ng ections
the third . gbiodpgsatabiel sumzsbleopbrwher Tenm., polwﬁﬁslamMe cggeolatt aas weekl y

intervals, .tunor weights were asured 10 . at th er,l nmen

~i esul ts Bot H‘"Eﬁﬂ-c?{PF‘é!gf'aBB?ﬁ“gf ?ﬁ]PbFf/EBg@?% tsg@rﬁapﬂ&)pgp(%%eed Tabl e
| X and Fi gur gnt\élgongqggtd;&gpguﬁg@rted stronger growth inhibition (65% 15
inhibition in tunor volunme and 62%in tunor weight) than MZ-5-156 i52% and
46% respe®tively).

The amount of peptide needed depends on the mode of administration
and the intended result. In general, the dosage range is between 1-100

ugl/kg of body weight of the host per day.

20 E. Therapeutic Uses of GH-RH 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 antaéonists may also be used to treat diabetic nephropathy (the main
25 cause of blindness in diabetics) and diabetic retinopathy, in which damage

to the eye and kidney respectively is thought to be due to GH.

The hGH-RH antagonists are designed to block the binding and
therefore the action of GH-RH, which stimulates the secretion of GH, which
30 in wrn stimulates production of IGF-l. GH-RH antagonists may be

admunistered alone or together with somatostatin analogues, 8 combination



TABLE I'X Effect of Treatnment wth G+ RH Antagoni sts on,PC-3 Human Prostate
20 Cancer Xenografts in Nude M ce G oupFinal tunor volune !mm 1Tunor wei ght
| mgl Contr of -307.9 64.5191.8 42.6Peptide 3107.912.5 73.711.9"25
MZ~5-15G148. 9t 41104.327.2° p ~ QUS r . 21 May 2003 39 , 21lMay20d3 , |

1. A peptide selected fromthe group having the fornul ae:

X-R -Rz-Asp-Ala-R5-R'-Thr-R~-R9-R -Arg-R z-R'-R-R SR -Leu-R 8-R -Arg_

R '-Rl~'-Leu-A@n-Ash~lle-R2' -Rz~-R2~-NHz 5 wherein X rs PhAc, indAc, Ibu,
Nac, 1- or 2-Npr, or Fpr) R is Tyr or Hs, Rags D-Arg or D-Ct) R is lle
or Val, , Rr is Phe) Nal or PhelY), in which Y=F d, 8, 10 Rd is Asn,
A@n, Ser, Thr, Ala, D-Asn, Dbdn, D Ser, D Thr) Abu,- DAbu) or Aib, R' is

N o bR e iR oD cbbte B, XBppReSEE GE T s iTHE aglainagiivs 1o

is Lys, D-Lys, or &m)mﬁi’tenamé@dm@fs N GH-RH"ratiserLhanogorbmstRin dug @ ghe facr

Al a, Abu, N e or @ rs Adn or Arg, 20 R'" is Ser or NNe, R~ is

or Abu, Rz' is Lys '&ﬂ‘ 'rﬁHIﬁﬂlagoé“{‘éd“aAlb& wilizgdyn situggions wiiesie targef saqusedo
AU or D Arg, 25 ol nboe Aotherdedifh reBBbrordSn. AP, A3 or by, R s
Arg, D-Arg, Har or D Har, ar maceut | cal ly accept abl e salts t hereof . 2.

A conpound of cl&im1 sel ect ed from the group consisting of 30 | PhAc",

D-Arg, Phelpd?", Ar Abu' S G4 RH 29f.
Pep[igde 151 May 2003 tﬂ"e("thf m?ﬂ‘/frpd‘é'cagﬂ‘é‘i BE%FEH]%P‘E‘%B&% B\ '5‘2‘*‘3'1‘3"’
D- Arg28, Har 2g] hGHoR#anké?) NIzhiSeiRt besed oifhvve. fBlidWig dome(dirbtions: HQEIQ RH
Tyr(Me)', Abu'S, Ne2', D Argze, Harz9] hGH RH(1-29)NHZ Peptide 3 5 [P

D-Arg2, Phe(pd). AR@EONISEs @veesigned ®, biackhe bingingoand Eheredqieahe actlon of

Db e 26) heOEERHS S Afuiares e sekrétify BY éu, Afin @ﬁ“{fﬁdﬂ‘"ﬁ?aws
Ar ge, Agu' ? INI @' prdaudtiondof ihﬁil&ﬁﬂik@#d%’(h factior IQR)NHﬂIE’elahlld@ s8miatodedin-C.
conpound of cl ai.m-

havi n t he f PhAc, 2, Phe(p
AU S, N 2 . D Ar SBB Mgy sppriat IR 1s0pimediasE] braast cancel, prosthth cancer,

colon cancer, bone tumors and other malignancies is well established, and
somatostatin analogues alone do nof adequately suppress GH and IGF-|
levels. A complete suppression of I‘GF-l 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 anya’gonisrs might aiso 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-1 are present in primary human breast cancers, prostate

cancers, lung cancers, colon cangcers, brain tumors, pancreatic cancers, and

in renal -cell carcinomas.

The presence of IGF-| receptors in these tumors appears to be related

25 to malignant transformation and proliferations of these cancers. IGF-l can
act as endocrine, paracrine or autocrine growth factor for various hurﬁan
cancers, that is the growth of these neoplasms is dependent on IGF-1. GH-

RH antagonists by suppressing GH secretion would lower the production of
‘!GF-l. Since IGF-I stimulates growth of these various neoplasms {cancers),

'3(5 the lowering of circulating IGF-l levels should lead to tumor growth

inhibition. I1tis possible that GH-RH antagonists could also lower paracrine



15 4. A conpound of claim 1 having the fornmula [IndAc, D Arg2, Phel pd)d,
Argg, Abu'S, N e2', D Arg28, Have] hGH+ RH(1-29) NHZ Peptide 2 5. A conpound
of claim1 having the fornula (PhAc, D-ArgZ, Phelpd)") Har", TyrlM)",
Abu' 6) Nte2', D-Arg28, HarZe] hG+ RH 1-29)NH2 20 Peptide 3 6.2AMa92p08ind of
claiml having the formula [ PhAc, D-Arg2, Phe(pd)'', Arg ', Tyr(Mme)',
Abu' 6, Nl e2', D Arg28, Hare] hGH RH(1-29)NHz Peptide 6 25 7. A conpound of
claim11-:having the formula [PhAc) His', DArg') Phe(pd) ', Arg ', Abu' S,

Nl ez', D-Arg2e, Har28] hG+ RH( 1-29)NHZ gptide 7 ( 30 8. A conpound of
claim11 having the formula [Nac, H s', Arg2, ''" , Phe(pd)) Arg' , Abt~
~', Ne2', D Argze, HarZa] hGH+ RH( 1- 29) NH~ Peptide 8 41 21 May 2003 9.

Use. of an eldierhbUfina Mol B SOERU thedlufiddl Mrich rchfs BRBULARLYT of @

medi cament for suppress stve 1'eve I'h- neéed of

sane. 10. Usmhlbfucﬁnoefdamielrvgﬁo&fmaﬁbnOf Taewmumchrefmchawmancm whk
manuf acture of a medi canent for treating a patient having a cancer carrying
receptors f dPOPER-Gongepts of elinicekenesiogyn. &H-6t pVBoaREIHEheeldbeBINBBUNd of

claim 1 in tiondrep ibaeiur Syih riEUsEATRaRloBlel BRI Hoihinlod Wddyel s [ 1

tunors (cancers € expression sanme tunours.
41 a 21 May aZJtME&ela mdkep@d;mptme |sdppreslsnﬁ3t of-IGF-blevele diminptibaafnigstibe
formul ae: X F@~ AI‘S 3] "

Ri a- A~ Ri-- Ke5rIpave Felﬁﬂmg‘ L‘é‘ﬂaﬁz%‘wa'%&@aﬁz"s wgll |3s hiepst cansGer ¢YUORr - R-- R
~$- NH2 wher ajahcr, 'mo@fh‘l@cd%@ﬁcand Rén- dﬂﬁ‘@ll cEMt 1M @and&?r(noﬁfscﬁll“f) R-1Is Tyr’

or Hs, 1~~is i~ Ate or ~7-C R~ is lia or Vzgl I s hhe, Nal or Phe(1~,
I'n which" Y~F, C, fir, figis Asn Cn, Ser, Thr, AIa D-Asn) D-A@n, D. ~er,

Q Thr, Abu, C-~4 0 ' R [ [ .) -

D-Lys, a-Cam D B;h |Jev,a%df‘€ e t)ﬂ@%-ﬁﬂf‘ﬂﬂﬁg&%ﬁg&%sgﬁ?agbﬁ.%mpgr%yh%\(eﬁnf in
whi ch Y~HO Fas€t,orBthe &dct-thda GHRRE antagvaists madybe wilized for-sugpressionVel or
Ne, R'~1s leuor Ne, RR$1s Gy, Ala) Abu) Nle or Cdr~ R e (s C3ln or
Arg) R~ la céewnacrrsmwagchwa "Oﬂé‘aKP§°&FatR5E?t"RﬁeceiP§°fl§ yar gxample 'Pé-"“?ﬁ Leu,

Al ~ or Al Db) Woéé‘ny%tarc&rﬁﬂs Nl ~a, Abu, or t~ Arg, RZ$ Is Arg,~ D-Arg, Asn,
A~p~, Al~ ar Abu; R-1s Atg, D-Arg, Her car D Har,

Antagonistic ana.logs 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-{ axis. Nevertheless, autocrine/paracrine control of
proliferation by IGF-Il is also a }ruaior factor in many tumaors. Interference
with this autocrine growth-stimulating pathway offers an approach to tumor
control. Antagonisﬁc analogs of GH-RH, MZ-4-71 {{ibu®, Tyr', D-Arg?

20 Abu'®, Nie?’]hGH-RH(1-28) Agm} and MZ-5-156 {[PhAc®, D-Arg?, Abu's,
Nie?’JhGH-RH(1-28) Agm} significantly inhibited the rate of proliferation of
mammary (MDA-MB-468, ZR-75-1), prostatic (PC-3 and DU-145), and
pancreatic (MiaPaCa-2, SW-1990 and Capan-2) cancer cell lines in vitro as
shown by colorimetric and [*H]-thymidine incorporation tests, reduced the

25 expression of IGF-il mRNA in the cells and the concentration af IGF-II
secreted into the cuiture medium. The same GH-RH antagonists produced
similar results /n vivo (inhibition of proliferation and reduction of IGF-Il
production) for prostate tumors (PC-3, DU-145), renal adenocarcinoma
(Caki-1) and non-small cell lung carcinama (H157). These findings suggest

30 that antagonistic analogs of GH-RH can inhibit tumor growth not only by
inhibiting the GHRH-GH-IGF-I axis, but also by reducing the IGF-Il production



and . p=har rfaceutlcal |y acc~pt ~bf ~ s~It~ thereof. 41 b 21 May 2003 13. The

use of a palypeptlde ~~I~~t~d fromthe group havin the fannulae: X R -R2
Asp-Alg-R~ R~ Thr RR9-R 0-Arg-R 2
R18- Rl 4~Ri s" R1A- Leu-fti ~-R ~' ., A~~- R~1- R~Leu-t ~| n~Asp- | | R~~ R-M&z2008HS

wherein X is PhAc, IndAc, Ibu, NBC) 1- or ~-Npr, or Fpr, R~ 1Is Tyr or Hs,
R-is a-Are or a~Clt, R~ Is Ile ar Vial, R$ Is Phe, Nil ~r >~he~, in which
Y=F, C, Br) Rgis Asn, dn, Ser, Thr) Ala, D-Asn,~ DGn, D Seer, D Thr,
Abu) t~ Abu, or Aib, R-!s Arg, Har, Lye, Gm Arg, D-Har, D Lys, DO m
adt, Ne, Tyr (M), Ale or Alb, Riois Tyr or he(Y), fn which Y=H, i")
cl, gr, ~r ~CH-, R~ 1s Lys, D Lys, ar On) R-eis Val or Ne, . R4 is Leu
ar Nle, RSis fly, Ala,. Abu, Ne or, Gn) f~'~is Gn or Ar R~ is Ser or
Ne-) R~is Ale al” %fd?m@m?fs%s%s Bhafropting 3 atoStip fgéufam,pQIﬁxxﬁw-s
Met, Leu, Nle, Abu, or a Arg, R~ is ArB, D-Ang, Asn, Asp) Ai~ or Abu, R2is
Ark, D-Arg, Har QO D-Her, and pha~rma~ eut|~aIIy acceptable salts thereof ,
far the suppression of She asesars neandion &f detribed taqmmeenbmwnhebd foﬂowm@

1~r The use of a polypeptld el ected, fromthe ro thefor | ag:

28 G8 9 10 ~a ~3oKamples Whichaifsset fosthy Jor e PALpSsR® °‘JFén‘UP<"a‘fﬂ'P dRhv ot e
-Arg-R-R -R - R5|Exar|n9!é$RoBBcal l\ﬁédﬁn@ p%tb@k&a%@mﬁk%ﬁ?&L%mﬂg@rmn are
wherein X I's PhAc, |~dA u ~-ar Npr, or p'pr, 21 May 2003 41c
R i~ Tyr ar Hs, wseqexceptuhgraispesifically nomdus Ile ar Val, Rs is Phe,

Nal ar phe(1'), In which Y=F, ~I, fir) Rais 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 Thel‘blldﬁ:mgEmeplﬁfet(bedwsuPdableOﬁetNddsd?%yhfhe'ﬁi/zrngllthe
Phe(1~) in which Y~H, %\W ys, D-Lye, or Om R ~ is
Vai ar Ne, R4 |s"o%g %\7‘ @ntagwmsllgvmjsow@hammcwﬁuw ~In, . R~
is thinar Are,q9¢ R~ 1g Ser @ Ne, R is Alai ar Abu, R2~ Is Lysar tam
|'~~ is Leu) Ala ar Alb) Rat is Met, Leu, N e, Abu, ar I5-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 treatnment of s
patient having a a~ncer carrying receptors ~r Ic3F-1 or -11 15. The ugg t~f
a pal ypeptide selected fromthe group having the formul ae; X Rl-Rz

Asp- Al a-R$ Rg- Thr RB-Ft a- R~~- Are-fi ~~- R~3- R~4- R s~Rl B- LeU- R~21 a0 2003
Are-1~zi _R~_ Leu-Gln-Asp-f te-Ft~-R-rR--NHS wherein ~C |Is PhAc, [r~dAc,

| bu, Nl~c,1- ar ~-Npr, ar Fpr, R Is Tyr ar Hs, figis DDAre or a~Ct. RO
Is 11e or Val, Rs is Phe, Nel gr P~he~(Y~, in which Y~F) ~I, fir, 41 d 21
May 2003 R8 is Asn, ~In, Sir, Thr, Afa,2® Asr~, Cl-thin, D-Sar, a Thr) Abu,
a-Abu, ~r Aib, Rois Arg) Her) Lys, tern, DDArk, D-H-r,17-Lys, a-Gri) “fit)
Nta, Tyr (M~)) Al~ or Alb, R is Tyr or Pha(Y~, In which Y-H F, fit; fir,
ar a~Hg, !'~"2 is Lys, D-Lys) or tamgyhmpigVal ar Ne, R4 is L~u or Ne,
R is Cly, Ala) Abu, NNe or Gn) RTTs @Gn or Ark, 1~'s Is Ser ar Na, R
is Al a or ARhAGR-Tys' sDJArg -Aspt-aip-Res- l?he(h@ldf}TM’aAsm” AO&QE}TyF!%rgé‘ ' Leu,

Nrg D, Ar Or\f—gﬁo‘g" %@ d;h LﬁHaP%‘?')lcéiﬁ‘ ’ﬁéﬁl?‘yﬁc@%‘t ag?té ﬂ"ts‘iscprl?gr Iezf)

for the inhijjakt e’ g Al ﬁ-mérzé gN.pI $pepriden ror $ (cancer s) and t hey
expr~sel on of nRNA for g i the sang trufo~r e use of Balm 13

T
whi ch conpr i{éRRAE, @ﬁrgﬁgPae&p&%Bom habuhg Nlge, ﬂir‘h‘ﬁ a"[qj MRGHERIAC G~
Phe(pd ) s, A{ f\bu~~) Ni ece, a Ar~g~e, Har~~hGH RN(1~ 29)NH2 peptide 1. 1
~. The use o CFB 13 whl ah conprises utilizing a conpound having the

formul a [PhAc CThe-gyhthEie (PEbnEdctdarin aTstepMBéd manAbt usiNigamanuall sufid~ 2$
Har ~JhaH RH( 1 9) NHx Pa tida 3) 1 ~. The_u ﬁ of claim 14 which conpr!$
utilizing aPREGIPRERY §Y"|"f@e§ﬁee$‘6‘9ﬁiﬂr§ BPR1Y, p@'%ﬁ&lhybﬁﬁyb\@')yla’ﬁmg)

Abu') Nie2 Ar@qﬁm{eh},"&dﬁ%&naﬁ%ﬂw G0 ARidyis nofirafzvAly, 2002

19. The use’ o clarm conpri ses ut| I zin
formul a [1PhA% EA-in, CIPjRi{ aitl WZashiddrdccoydiqdrg the Nmbsc)l ddseribed imTgble,

Ul T 2ing & lodBb gkt das HerNG Jitik (BOpRmas T b el neAMISERLET R, o
Abul ~, N ez~a; ﬂnér&mmenHﬁmn&qi\eﬂﬂérie&%)shwnfmtmgspl) 128.miiote)ung Of

cls~im1l ~ which cort~prises utiliztn~ a~ conpound havi n% the formul a
[1 ~hAo, D- ~4nanyalpgalit@haseH-peptids rsymhesis mpparaws f@rel-hogr.aAdter the

o) b 0 Ao b RIS, SEos Mfvapnog -

FR A3, . AY5A d@préﬁao@lﬁn with 50% TFA in CH,Cl,, and neutralization with 5% DIEA in

€ Af\,[k \?;wﬁljyl ( ,AUJ\éA;g\lezpt%e éhéﬁn '?‘éo‘lbu thte';A)‘ Ege At‘)':yy couplmg theA% c?v%mgAsY A
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-lle-OH, Boc-
Asp{OcHx)-OH, Boc-Gin-OH, Boc-Leu-OH, Boc-Leu-OH, Boc-Lys(2CIZ)-OH,

20 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, Boc-Arg(Tos)-
OH, Boc-Tyr(2BrZ)-OH, Boc-Arg(Tos)-OH, Boc-Asn-OH, Boc-Thr(Bzl)-OH,
Boc-Phe(pCl_)vOH. Boc-lle-OH, Boc-Ala-OH, Boc-Asp(OcHx)-OH, Bac-D- -
Arg(Tos)-OH, Boc-Tyr{2Br2)- OH.

25

These protected amino acid residues (also commonly available from
Bachem Co.) are r'epresented 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 tormulae indicate that each residue’s carboxyl terminus is free.

e
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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]J ca] ca] c™a] ca] ca] ca] ca] ca] c”a] c<a]cTa! *i [ ghj

M ~NGBkI } wr mhc”Y] ] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] catrhg2bod] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca!3a)_b{Lc3 6 < ?

F#" G " $}w mhe”Yrmhe”Y] ] ca] ca] ca] ca] ca] cal] ca] cal] ¢a] cal] ca] cal] ca] ca] ca] ca]

cal ca]calca U cna]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca

PURRTEEEE( V) X)) ¥ > x**x*xkipp ~ 0~/ 24

Ow0} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] cal] ca] ca] ca] ca

] ca] ca] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! w01121 3L3X3b3>5R5"5" 56777888091 91
LY <h=j =l ==@>#75?) ?2?{ vatrabp b sebcaml b sial (15 Alrhsiecedchd e @lcoabral watd] DI]

ca] ca] ca] c*a] ca] ca] ca] ca] cal ca] ca] ca caly;a] ca] ca] ca] ca] ca! 7@ ALBcBBBCCECPC

CCCDDc Do Do DDEEEEOF HHYH) mamole oyviah [the jexaprtig PE BocAenQth pod) Beg-6H)-
] ca] ca] ca] ca] ca] cal3alcaleal Gakgal GRYhE R8s akoabaR kel CakRR EALYAl IS
OGOU OPPPRSSSU>YAY[ M9-HoX Y#&d cfifn] drbub \flsrh Ty, ihe pplied adcyadtealwiad ?ﬁérﬁﬂi@&l@

a] ca] ca] ca] cal cal ca] c:‘%ca] caéca] ca] ca] ca] ca] ca] CAQ] cal caIL(ca] cal] ca] ca] ca] ca]
cal]]___ " a] bbbbesaeig-fhded 18 18cngedenmalelyegios 8IS\ (TS #la) 2 ape@leda) caVv] cal ¢
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! gguhXnhh4i M Piii (jrjjkPkk-1w | m7znDnPnSnvnRo+pp. qqq(rhr| wnmhc”?Y]]]]ca
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5 EXAMPLE 1| ‘

PhAC"-Tyr'-D-Arg®Asp®-Ala®-lle®-Phe(pCl)e-Thr’-Asn®-Har®-Tyr(Me)'°-Arg'-

Lys'%-Val'3-Leu'-Abu'5-GIn'®-Leu'’-Ser'8-Ala'®-Arg?°-Lys?'-Leu?%-Leu®*-GIn?*-

Asp®-lle®-Nie?’-D-Arg?-Har?®-NH, (Peptide 3) :

{lPhAc®, D-Arg?, Phe(pCl|®, Har®, TyriMe), Abu'®, Nle?’, D-Arg?,
10 Har*hGH-RH(1-29INH,}

The synthesis is conducted in a stepwise manner using manual solid
phase peptide synthesis equipment. Briefly, para-methylbenzhydrylamine
(MBHA) resin (Bachem, California) (100 mg, 0.070 mmole) is neutralized
with 5% DIEA in CH,Cl, and washed according to the protocol described in

15 Table I. The solution of Boc-Har(NO,)-OH (83mg, 0.25 mmole) in DMF-
CH,Cl, (1:1) is shaken with the neutralized resin and DIC (44 4L, 0.275
mmole) in a manual solid phésé peptide synthesis equipment for 1 hour.
After the completion of the coupling reaction is proved by negative ninhydrin
test, deprotection with 50% TFA in CH,Cl,, and neutralization with 5%

20 DIEA in CH,Cl,, the peptide chain is built stepwise by coupling the fo|l'ov(/ing
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-lie-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(Bzl)-OH, Eoc-Leu-OH, Boc-Gin-OH,

25 Boc-Abu-OH, Buc-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(Bzl)-OH, Boc-
Phe(pCl)-OH, Boc-lle-OH, Boc-Ala-0OH, Boc-Asp{OcHx)-OH, Boc-D-Arg(Tos)-
OH, Boc-Tyr(2BrZ)-OH.

30 These protected amino acid residues (also commonly available from

Bachem Co.) are represented above according to a well accepted con-
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- N“-Boc protecting group from Tyr", the peptide-is acylated with phenylacetic

acid (PhAc) (54 mg, 0.4 mmole) using DIC {70 pL, 0.44 mmole).

10 |

' In order to cleave the peptide from the resin and deprotect it, the
_dried peptide resin {206 mg) is stirred with 0.5 mL m-cresol and 5 mL
hydrogen fluoride (HF) at 0°C for 1 hour. After evaporation of the HF under
vacuum, the remnant is washed with dry diethyl ether and ethy! acetate.
15 The cleaved and deprotected peptide is dissolved in 50 % acetic acid and
separated from the resin by filtration. After dilution with water and

lyophilization, 112 mg crude product is obtained.

The crude peptide is checked by analytical HPLC using a Hewlett-

20 Packard Mode! HP-1090 liquid chromatograph with a Vydac 218TPG62
reversed-phase column (2 x 250 mm, packed with C18 silica gel, 300 A
pore size, 5 um particle size} (The Separations Group Inc., Hesperia, CA)
and _Iinear gradient elution, (e.g., 40-70% B) with a solvent system
consisting of (A) 0.1% aqueous TFA and (B) 0.1% TFA in 70% aqueous

25 MeCN. 80 mg of the crude peptide is dissolved in AcOH/H,0, stirred,
filtered and applied on a Vydac 218TP5010 column (10 x 250 mm) packed
with C8 silica gel. The column is efuted with a solvent system described
-above in a linear gradient mode (e.g., 30-55% B in 120 min); flow rate
2mbL/min. The eluent is monitored at 220 nm, and fractions are examined

30 ‘ by analytical HPLC. Fractions with purity higher than 85% are pooled and
» Iyophilized to give 9.6 mg pure product. The analytical HPLC is carried out
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ution with a solvent system described above with a flow rate of 0.2
mbL/min. The peaks are monitored at 220 and 280 nm. The product is
Judged to be substantially (> 95 %) pure by analytical HPLC. Molecular mass
S ischecked by electrospray mass spectrometry, and the expected amino acid

compaosition 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-Arg?, Phe(pCl° Arg®, Abu'®, Nle?’, D-Arg?®, Har®lhGH-RH(1-
29)NH,  Peptide 2
{PhAc’, D-Arg? Phe(pCll®, Har®, Abu'®, Nie?’, D-Arg?®, Har?®*]hGH-RH(1-
29)NH,  Peptide 4
15 [Nac’, D-Arg?, Phe(pCh® Arg®, Abu'®, Nle?’, D-Arg?®, Har?*]hGH-RH(1-
29)NH, Peptide 5
[PhAC®, D-Arg?, Phe(pCl)®, Arg®, TyriMe)'®, Abu'®, Nie?’, D-Arg?®, Har?®)hGH-
RH(1-29)NH, Peptide 6
[PhAC®, His', D-Arg’, Phe(pCl)°, Arg®, Abu'®, Nie?’, D-Arg®, Har“]hGH RH(1-
20 29)NH, Peptide 7
[Nac®, His', D-Arg?, Phe(pCl)®, Arg®, Abu'®, Nie?’, D-Arg??, Har?*)hGH-RH(1-

29)NH, Peptide 8
IPhAC®, D-Arg?, Phe(pCll®, Arg®, Abu'®, Nie?’, D-Arg**IhGH-RH(1-29)NH,
Peptide 9

25 |PhAc", D-Arg’, Phe(pCl)®, Abu'®, Arg'®, Nle?’, D-Arg®*lhGH-RH(1-
29INH, Peptide 10
[PhAC®, D-Arg?, Phe(pC!)®, Abu'®, Nle?’, D-Arg®, Har29]hGH-RH(1-29)NH2
Peptide 11

IPhAC®, D-Arg?, Phe(pCli®, Nie®, Abu'®, Nie?’, D-Arg?**]hGH-RH(1-29)NH,
30 Peptide 12
[PhAC®, D-Arg? Phe(pCil®, Nle'®, Nie', Abu'®, Nie?’, D-Arg?*)hGH-RH(1-
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5 Peptide 15
[PhAC", D-Arg?, Phe(pCll®, Tyr(Me}'®, Abu'®, Nle?’, D-Arg*lhGH-RH(1-
. 29)NH, Peptide 16
[PhAC®, D-Arg?, Phe(pCh)®, Abu®, Tyr(Me)'?, Abu'S, Nie??, D-Arg®IhGH-RH(1-
29)NH, Peptide 17
10 (PhAcY, D-Arg?, Phe(pCll®, D-Abu®, Tyr(Me)'®, Abu'®, Nle?’, D-Arg**JhGH-
" RH(1-29INH, Peptide 18 '
(PhAC®, D-Arg?, Phe(pCli®, Tyr(Mel', Abu's, D-Arg?’, Arg?®, D-Arg®]hGH-
RH(1-29)NH, Peptide 19
[PhAC®, D-Arg?, Phe(pCli®, TyriMe)®, Abu', D-Arg?’, Arg®, D-Arg®1hGH-
15 RH(1-29]NH, Peptide 20
[PhAC®, D-Arg?, Phe(pCl)®, Abu'®, D-Arg?’, Arg®, D-Arg®*1hGH-RH(1-29)NH,
Peptide 21 '
[PhAc®, D-Arg? Phe(pCl)®, Abu®, Tyr(Me)'°, Abu's, D-Arg?, Arg?, D-
Arg*IhGH-RH(1-29)NH,
20 Peptide 22
" [PhAc", D-Arg?, Phe(pCl)%, D-Abu®, Tyr(Me}'®, Abu'®, D-Arg?’, Arg?®, D-
Arg*IhGH-RH(1-29)NH, Peptide 23
[PhAc®, D-Arg?, Phe(pCli®, Lys®, Abu'®, Nie?”, D-Arg?®, Har®®JhGH-RH(1-
29)NH, Peptide 24
25 [PhAcY, D-Arg?, Phe(pCl)®, Orn®, Abu'®, Nle?, D-Arg®, Har®*IhGH-RH(1-
29INH, Peptide 25
[PhACY, D-Arg?, Phe(pCl)®, D-Arg® Abu'®, Nie?’, D-Arg?®, Har?**)hGH-RH(1-
29)NH, Peptide 26
(PhAC", D-Arg?, Phe(pCl)®, D-Har?, Abu'®, Nie?’, D-Arg?, Har®*|hGH-RH(1-
30 29INH, Peptide 27
[PhAC", D-Arg?®, Phe(pC)®, D-Lys®, Abu'®, Nie?, D-Arg®®, Har®}hGH-RH(1-
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{PhAc®, D-Arg?, Phe(pCl)6 D-Orn®, Abu'®, Nle?”, D-Arg?®, Har®®*JhGH-RH({1-
29)NH,  Peptide 29

[PhAC®, D-Arg?, Phe(pCh® Cit*, Abu'®, Nie?, D-Arg?®, Har*’]hGH-RH(1-

29INH,  Peptide 30 .

EXAMPLE NI
Bioloagical Activity )
The peptides of the present invention were tested in jn vitro and in
vivo assays for their ability to inhibit the hGH-RH({1-28)NH, induced GH

release.

Superfused Rat Pitujtary Syste

The analogs weré tested in vitro in a test described earlier (S. Vigh
and A.V. Schally, Peptides 5:241-347, 1984) with madification (Z. Rekasi
and A.V. Schally, P.N.A.S. 90:2146-2149, 1993).

Briefly, the cells are preincubated with peptides for 8 minutes (3mL)
at various concentrations. immediately after the incubation, 1 nM hGH-
RH(1-29)NH, is administered for 3 minutes (1mL) [0 minute response]. ;l'o
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 recponses are compared to and expressed as percent of
the ariginal GH response induced by 1 nM GH-RH(1-28]NH,. The effect of
the new antagonists are compared to that of [Ac-Tyr',D-Arg?lhGH-RH(1-
2§)NH2, the “Standard antagonist”.

Growth Hormone Radio-immunoassay.
Rat GH levels in aliquots of undiluted and diluted superfusion samples

. were, measured by double-antibody radioimmunoassay using materials
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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, 1991), hereby incorporated by reference. Inter-assay variation was
less than 15% and intra-assay variation was less than‘ 10%.

GH-RH Binding Assay. A sensitive radioreceptor binding assay was
developed to determine the binding characteristics of the antagonists of GH-
RH (G. Halmaos, A.V. Schally et al., Receptor 3, 87-97, 1993), hereby
incorporated by reference. The assay is based on bindirig of labelled
[His'.Nle?’InGH-RH(1-32INH, to rat anterior pituitary membrane
homogenates. lodinated derivatives of [His',Nle?’}hGH-RH(1-32)NH, are
prepared by the chloramine-T method'(F‘C. Greenwood et al., Biochemistry
89:114-123, 1263), hereby incorporated by reference. Pituitaries from male
Sprague-Dawiley rats {250-300 ¢) are used to prepare crude membranes.
For saturation binding analyses, membrane ho_n'\ogenates are incubated with
atleast 6 concentrations of [His', ‘zsl—Tyr‘°,NleZ7]hGH¢HH(1-32) NH,, ranging
from 0.005 to 0.35 nM in the presence or absence of excess unlabelled
peptide (1 yM).

The pellet is counted for radioactivity in a f—counter. The affinities of
the _amagonist peptides tested to rat pituitary GH-RH receptors are
determined in competitive binding experiments. The final binding affinities
are estimated by K, (dissociation constant of the inhibitor-receptor comple?c)
and are determined by the Ligand PC and McPherson computer programs of
Munson and Rodbard (P.J. Munson and D. Rodbard, Anal. Biochem. 107,
220-239, 1980). Relative affinities compared to [Ac-Tyr',D-Arg?lhGH-RH(1-
29INH,, the Standard antagonist, are calculated as the ratio of K, of the
tested GH-RH antagonist to the K, of the Standard antagonist.
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GH-RH antagonistic eftect 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)NH,

5 (3 pg/kg) 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 tor 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 = (GHyp0d1 /GHpieado} . mean + S.E.M. of the individual differences. Relative
inhibition of GH response (%) in each group treated was calculated as
100x(rGH, yuoq- 1NrGH o= 1)

20
Results in vitro.

The resuits of the in vitro antagonistic activities tested in superfused

rat pituitary system and binding assay are summarized in Table Il and Table
ill, 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 for 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 expaosure to this analog.

-
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TABLE I
Inhibition of GH Release in Superfused Rat Pituitary System
Antagonist Dose Inhibition of GH release (%)
5 (nM) O min 30 min 60 min 90 min 120 min
Standard antagonist: 100 62.1 2.5 18
Peptide 1 30 100 100 100 100 94
10 Pepude 2 30 100 100 100 100 91
Peptide 3 30 86 98 91 92 87
Peptide 4 30 83 86 80 79 68
Peptide 5 30 79 77 59 58 50
Peptide 6 30 93 93 97 95 90
15 Pepude 7 30 97 92 82 77 65
Peptide 8 30 100 100 98 a7 a0
. Peptide 9 30 91 87 79 72 59
Peptide 10 30 75 69 46 24 22
- ' Peptide 11 30 96 89 80 56 42
20 Pepude 12 30 68 75 48 52 52
Pepude 16 30 65 87 83 56 65
Pepnde 19 30 58 47 59 23 39
25 TABLE Ii§
K, Values and Relative Affinities (R.A) of hGH-RH Antagonists
Peptide K, (nM) R.A.
30 Standard 2,94 ' - 1
Peptide 1 K 0.044 67
Peptide 2 0.046 64
. Peptide 3 0.068 43
35 Peptids 4 0.087 34
Peptide 5 0.036 82
Pepude 9 0.058 61
Pepude 10 0.107 27
Peptide 11 0.071 41
40 Pepuide 12 0.070 42
Peptide 16 0.070 42
Results in vivo.
45 Table IV shows the serum GH responses and their relative inhibitions

in rats pretreated with GH-RH antagonists. All of the tested analogs (Peptide
1: Peptide 2, Peptide 3, Peptide 4, Peptide 8, Peptide 9, Peptide 11, and
Peptide 16) produce strong and long-lasting inhibition of the GH release
stimulated by hGH-RH(1-29)NH,. Peptide 1 and Peptide 2 are the most
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10 110%& ()5 Iasts ]for at$l%§‘st( ?30 min. 1811 §1$Z&tr§gr hand 3pept|des 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 Ttme Intervals Prior to hGH-
10 RH(1-29)NH, Administration

Anmagonist Tune merval GH response Relative inhibition
tmin} mean z S.E.M. %
15 Peptide 1 5 1.13+0.13 . 95
18 1.87+0.13 68
30 © 1.97+0.16 84
60 - 3.89x0.85 -8
control 3.68+£0.78 0
20
Peptide 2 8 1.40+0.29 91
15 3.45=20.13 45
30 3.64x0.71 41
25 60 5.41:£1.36 2
control 5.47 £0.97 .0
Peptide 3 5 " 3.0120.41 68
30 15 3.63x0.80 61
30 4.89:0.95 41
60 5.360.63 34
control 7.65 +0.66 0
35 .
Peptide 4 . 3.08 £0.68 82
15 . 7.73x1.12 43
30 12,00+ 2.54 7
60 11.88:+0.90 8
40 control 12.82+1.38 0
Peptide 8 5 2.3x0.3 74
15 3.6+0.4 46
45 30 5.5x0.6 8
60 5.8x0.7 1
control 5.8+0.5 0

e —————— .+ - e ommem
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EXAMPLE [V
Oncoloaical tests.

Antitumor activities of the peptides of the present invention were

25 fested in various cancer models. The antitumor effects of these new
peptides were compared with those of earlier analogs (M2Z2-4-71 and M2-5-
166, subject to US Patent 5,550,212: and US Patent application

08/642,472.
30 Effect of GH-RH antagonists on MXT mouse mammary tumors

Estrogen independent MXT tumors were transplanted sc. to female
BDF mice. One day after transplantation, the mice were divided into groups
ot 10 animals each, and the treatment was started. The mice in groups 1,
2, 3, and 4 received single injections daily of vz}rious GH-RH antagonists sc.
35 at 20 ug dose per day for 18 days. In groups 5 and 6, the peptides ware
adnunistered by Alzet osmotic pumps releasing a daily amount of 20 ug
peptide. Tumors were measured regularly, and tumor volume was
’calculated. The mice were sacrificed on day 18 and tumor weights were
) measured.
R 40
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3. Peptide 1 daily inj. 2924+ 654 4373:+381°** 6964+676
4. Peptide 3 daily nj. 1902+ 349** 3465+607** 5266+906
5. Peptide 1 pump 1329z 327** 3403 +584** 4810+645*
6. Peptide 3 pump 1688+ 220** 4272+295** 5939+453
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*p<0.05 **n <0.01

Effect of GH-RH antagonists on MDA-MB-468 human breast cancer

25 xenografts 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 yg of GH-RH antagonists.
One group was treated with Peptide 1, a second group was treated with
30 M2Z-5-1 56'_for comparison. The control group was injected with the vehicle
solvent. The treatment was continued for 5 weeks. Tumors were measured
once a week and tumor volume was calculated. The mice were sacrificed

at the end of experiment and tumor weighfs were measured.

35 Results
Both peptides exerted significant tumor-inhibitory effects on MDA-MB-

468 xenografts. In the group injected with Peptide 1, 4 tumors showed

_constant regression during the experiment. Likewise, MZ-5-156 caused
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Effect of GH-BRH antagonists on HT-29 human ¢colon cancer xenografts in
ude mice '
25 HT-29 human colon cancers were transpianted sc. into male nude

mice. 19 days after transplantation, the mice 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 yg 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,

Results
Pepudes Pepude 1 and MZ-5-156 had equally strong inhibitory effect

35  on HT-29 human colon cancers. Treatment with Peptide 9 resulted in a
. C smaller but still sigiificant inhibition of tumor growth, Peptide 11 and MZ-4-

71 had only littie nonsignificant effect. (The results are summarized in Table
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Besults
Treatment with Peptide 1 inhibited the tumor growth by 77% versus
the control group, atter 4 weeks of treatment (see Table VIl and Figure V).
30 ) '

TABLE VIl
Effect of Treatment with GH-RH Antagonist Peptide 1 on U87MG Human
Glioblastoma Xenografts in Nude Mice

35 Group Final tumor volume (mm?) Tumar weight (g)
Control 3425+ 723 : 4.7+1.3
Pepude 1 817323 1.4+£0.7**

40 - p<0.0

-
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Results
Both GH-RH antagonists inhibited growth of PC-3 tumors (see Table
IX and Figure V). Pepude 3 exerted stronger growth inhibition (65%
15 inhibition in tumor volume and 62% in tumor weight) than MZ-5-156 (52%
and 46%, respectively).

TABLE IX
Effect of Tfeatmem with GH-RH Antagonists on PC-3 Human Prostate
20 Cancer Xenografts in Nude Mice

Group Final tumor volume (mm?) Tumor weight {mg)
Conuol - 307.9+64.8 191.8+42.6
Pepude 3 107.9+12.5° 73.7+£11.9°

25 Mz-5-156 148.9+41 104.3+27.2

........................................
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R? is D-Arg or D-Cit,
R® is lle or Val,
R’ is Phe, Nal or PhelY), in which Y=F, Cl, Br,
10 R® is Asn, Gin, Ser, Thr, Ala, D-Asn, D-GIn, D-Ser, D-Thr, Abu, D-
Abu, 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 PhelY), in which Y =H, F, Cl, Br, or OCH,,
15 R'? is Lys, D-Lys, or O,
R' is Val or Nle,
R' is Leu or Nie,
R'® is Gly, Ala, Abu, Nie or Gin,
R'“ s GIn or Arg,
20 R' is Ser or Nle,
R' is Ala or Abu,
R*! is Lys or Orn,
R2 is Leu, Ala or Aib,
R is Met, Leu, Nie, Abu, or D-Arg,
25 R* is Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
R* is Arg, D-Arg, Har or D-Har,

and pharmaceutically acceptable saits thereof.

2. A compound of claim 1 selected from the group consisting of
30 [PhAc", D-Arg?, Phe(pCli®, Arg® Abu'®, Nie?’, D-Arg?, Har**lhGH-RH(1-29)
NH. Peptide 1
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[IndAc®, D-Arg?, Phe(pCl)®, Arg® Abu'®, Nle?’, D-Arg?®, Har®lhGH-RH(1-
29)NH, Peptide 2

IPhAC®, D-Arg?, Phe(pClI¥, Har®, TyriMe)'®, Abu'®, Nle?’, D-Arg?, Har®]hGH-
RH(1-29)NH, Peptide 3 -

[PhAc’, D-Arg?, Phe(pCll®, Arg®, Tyr(Me)'®, Abu'®, Nie??, D-Arg®®, Har?®JhGH-
RH{1-29)NH, Peptide 6

[PhACY, His', D-Arg”, Phe(pCl)®, Arg®, Abu'®, Nie?’, D-Arg?®, Har?*JhGH-RH(1-
291NH, Peptide 7 '

[Nac?, His', D-Arg?, Phe{pCli®, Arg®, Abu'®, Nie?, D-.Arg”, Har®]hGH-RH(1-

29)NH, Peptide 8

’

3. A compound of claim 1 having the formula [PhAc®, D-Arg?,
Phe(pCI)®, Arg®, Abu'S, Nie?’, D-Arg?, Har”]hGH-RHH-ZQ)NHz Peptide 1

4. A compound of claim 1 having the formula {indAc®, D-Arg?,
Phe(pCl)®, Arg®, Abu'®, Nie?’, D-Arg?®, Har®*lhGH-RH(1-29)NH, Peptide 2

5. A compound of claim 1 having the formula [PhAc®, D-Arg?,
PhelpCh¥, Har®, Tyr(Me)', Abu'®, Nie?’, D-Arg?®, Har®}hGH-RH(1-29)NH,
Peptide 3

6. A compound of claim 1 having the formula [PhAc®, D-Arg?,
Phe(pCl)®, Arg®, Tyr(Me)", Abu'®, Nle?’, D-Arg?®, Har®]hGH-RH(1-29)NH,
Peptide 6

7. A compound of claim 1 having the formula [PhAc®, His', D-
Arg’, Phe(pCl)", Arg®, Abu'®, Nie??, D-Arg?®, Har?®JhGH-RH(1-29)NH,
Peptide 7

8. A compound of claim 1 having the formula [Nac®, His', D-Arg?,
Phe(pCllY, Arg®, Abu'®, Nie?’, D-Arg?®, Har?*]hGH-RH(1-29)NH, Peptide 8
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12. A polypeptide selected from the group having the formulas:
X-R-R%Agp-Ala-RE-REThrRERA-RC-Arg-RIZR LR U-R R au-RE.R - Arg-R*-R2
Leu-Gln-Asp-lle-RE-RERE.NH;,

wherain X is PhAc, IndAg, Ibu, Nac, 1- or 2-Npr, or Fpr,

R' Is Tyr or His,

R? is D-Arg or D-Cit,

R%is lle or Val,

R® is Pha, Nal or Phe(Y), In which Y=F, Cl, Br,

R® is Asn, Gln, Ser, Thr, Ala, D-Asn, D-Gin, D-8er, D-Thr, Abu, D-Abu, or Alb,

R Is Arg, Har, Lys, Om, D-Arg, D-Har, D-Lys, D-Om, Ck, Nis, Tyr (Me), Ala orAlb,

R Is Tyr or Phe(Y), in which Y=H, F, Cl, Br, or OCHs,

. R"% |5 Lys, D-Lys, or Om,

R™ Is Val or Nle,

R is Leu or Nie,

R" is Gly, Ala, Abu, Nie or Gln.

R" {3 GIn or Arg,

R 1a 8er or Nle,

R Is Ala or Abu,

R%'s Lys or Om,

R? ig Leu, Ala or Alb,

R¥ Is Met, Leu, Nia, Abu, or D-Arg,

R Is Arg, D-Arg, Aen, Asp, Ala or Abu,

R® Is Arg, D-Arg, Har or D-Har,
and phamaceutically acceptable salte thereof.
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R is Tyr or Phe(Y), in which Y=H, F, Cl, Br, or OCHs,
R*%is Lys, D-Lys, or Om,
R™ig Val or Nle,
R™is Leu or Nle,
R' s Gly, Ala, Abu, Nis or Gin,
R s Gin or Arg,
"R™1g Saror Nis,
R" s Ala or Abu,
R s Lys or Om,
R® ig Leu, Ala or Alb,
R¥ i3 Met, Leu, Nis, Abu, or D-Arg,
R* s Arg, D-Arg, Asn, Asp, Ala or Abu,
R® is Arg, D-Arg, Har or D-Har,
and pharmaceutically acceptable salts thereof , for the suppression of excesslve lavels of
GH in & patient In need of same

14.  The use of a palypeptide selectad from the group having the formulae:
X-R1-R%-Asp-Ala-RE-RE-Thr-RE-R%R V-Arg-RZRERM-RE-R - Leu-R 1R Arg-R?'-R%.
Leu-Gin-Asp-le-RY-R*.R¥.NH,

whereln X Is PhAg, IndAc, Ibu, Nao, 1- ar 2-Npr, or Fpr,
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R?is D-Arg ar D-Cit,
R®ig lle or Val,
R%is Phe, Nat or Phe(Y), In which Y=F, C1, Br,
R®is Asn, Gln, 8er, Thr, Ala, D-Ash, D-GIn, D-8er, D-Thr, Abu, D-Abu, or Aib,
R® Ia Arg, Har, Lys, Om, D-Arg, D-Har, D-Lys, D-Om, Cit, Nle, Tyr (Ma), Ala or Alb,
R i Tyr or Pha(Y), in which Y=H, F, C1, Br, or OCHy,
R'%is Lys, D-Lys, or Om,
R¥is ValorNls,
R" Is Leu or Nie,
R is Gly, Ala, Abu, Nie or Gin,
R'®is Gin or Arg,
R' i Ser of Nle,
R" is Ala ar Abu,
R (s Lys or Om,
R* ia Leu, Ala or Alb,
R®T iz Met, Leu, Nlg, Abu, or D-Arg,
R? i Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
R® |5 Arg, D-Arg, Har or D-Har,
and pharmaceutically acoeptable salts thereof, for the treatment of = patient having a
cancer carnrying receptars for IQF-1 ar -l

15. The use of a polypeptide selacted from the group having the formulae:
X-R-R2-Asp-Ala-RE-RE-Thr-RERE-RU-Arg-R 2R R MR IR Lou-R1-R-Arg-R* R
Leu-Gln-Agp-lle-R7-RE.RP_NH,

whereln X is PhAe, IndAc, by, Negc, 1- or 2-Npr, or Fpr,

R'Is Tyr or His,

R? is D-Arg or D-CHt,

R e lle or Val,

RE s Phe, Nal or Pha(Y), in which Y=F, Ci, Br,
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R%1s Leu, Ala or Alb,
R¥ Is Met, Leu, Nle, Abu, or D-Arg,
R*® s Arg, D-Arg, Ser, Asn, Asp, Ala or Abu,
R* g Arg, D-Arg, Har or D-Har,
and phamaceutically acceptable salts thereof, for the inhibition of IGF—II levels In tumors
(cancers) and the expresslon of mRNA for IGF-Il In the same tumares,

16. The use of claim 13 which comprises utllizing a compound having
the formula [PhAC®, D-Arg?, Phe(pCl)®, Arg®, Abu':, Nie¥, D-Arg®, HarPJhGH-RH(1-
29)NH, Peptide 1. ‘

17.  The use of claim 13 which comprises utllizing & compound having the
formula [PhAC®, D-Arg?, Phe(pCl)’, Har®, Tyr(Me)', Abu'®, Nie”, D-Arg®, Har®hGH-
RH(1-20)NH; Peptide 3.

18.  The uge of claim 14 which comprises utllizing a compound having the
formula [PhA¢®, D-Arg? Pha(pCl)®, Arg®, Abu™, Nie¥, D-Arg?, Har®hGH-RH(1-20)NH;
Peptide 1.



| 11096& ()- Y 111094 & () -\ $3@h %8604 Z9bU4 " 10% & ()- 109B& ()-

1098& ()-!1 &' 10%[& ()-: " & 109%8& ()-: &' 10%& ()-: %& & &' "' |[:bU4

& 109B& ()-  #U0%& ()- LWWOY& ()- ~109& ()- 10% & ( dg

“T10% & ()- 'n((0)1)2)3)D))va YA0%& () m 1096& ()-10$10$108 Mavddie: () -3
3f, 1098& ()-3 S)9%40%& ()-)*b+D))vUs 949s& ()-m 1096& () - 10$10$10%

S5y v " Hest ﬁg?’%{%??f} bt Y48 5 e 4 Qﬁ(«e&%ﬂ%rﬁ%%ﬂ@&n 5" Bameotifiiing e
73 " He gl At -
' +]HSQQ] bALE | Po cho m’% %@I 246'&MBZ@?%EEU LNPRTVX%\AA\rdeth?r?]]QﬁH
vxz| ~$w0? IRk(-2Q)0H em!d@?{ e |“)|_ 51 G' QB>T&U( ) Ik +6- 4. M 0213757y
=?BDDoF) | KKL6LZLLL M) MyMMVENuNNNOS ONOOOPFPPRSUB WS YYZ)\ +]

b*cSdJer f hi kB hr sf.u: wk Na nX=JEi, ?X *<Wz' 7P & | >e6S
A IR Aty s TR i R s KA T A %ailng the

ae:v?%EanArWéow New oote’%gt r@@gr dgo‘::ﬂujrrl\hééla{t‘r?Epm:gﬁzB Wl}l TG:[(WEQ)NHZ

" #$9& () Feplidect23456789: ;
<=>7@A\BCDEFGHI JKLM\ICPQ?STUVV\XYZ[ \]~_"abcdef ghi j kl mopqgr st uvwxyz{| } ~
I"#PUR' ()*+,-./0123456789: ;

<=>? @\BCDEFGHI JKLMNGP{RSTPHEBXE[ of | dalnpt$ ediahecombprisespatiiAng aveoripdund having the
formula [PhAC®, D-Arg?, Phe(Cl)®, Har®, Tyr(Me)'", Abu'®, Nie¥, D-Arg®, Har®hGH-
RH(1-28)NHz Peptide 3.



