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. POL YRSl BEHEOMPOUNDS CONTAI NI NG D- 2 - ALKYLTRYPTOPHAN CAPAB;_lﬂAﬂ:z[]B?ROVDT | NG
THE.. RELEASE OF GROMH HORMONE The present invention relates to

oo AR % 0.0 o e e e

are active by oral«ggste. 5 Background of the invention. The increase of
grow h hornone (GH) levels in manmal s after t he adn1n|strat|on of conpounds
i nduci ng F@L.YPEPRSDECACONPQUNDS ; L ZQPHAN nuss
increase. and enhanced '.g Iy hlgh CGH

| evel s arledinhie - WOT-eOVe s known .t hat
the increase of gromﬂh hornDne | evel s in nannals -can- achleved by
admi ni stering known growth " hornone release agents, such as growt h hornone

rel ease hornonege. (Qhﬁ&éenﬂ Slﬁhenmmomeaseebdtgsommh>homhngepee&éﬁe |n
mamtal s can ‘al so be. obtained by adninistering. growh hornnne rele

pepti des; c@@meunﬂstheﬁﬂﬁéwnhggpr@vwQE%T?15§EErHB§EPPB@d amgPo xgﬁﬁle in US
4 , 223 4. 223 0 S 2 13&[.@” S Z6, 857,
US 4, 228, i% Bé 4rs sgp U%P %ﬁ%%@% %9%38%%58 g i@ﬁo 512,
US 4, 410513, H@m%t%%%&%ﬂ%Eﬂuhdﬁifhiﬁﬁh§4é bFhereforeltrat her sinple short -

chai n- pol ypeptides, capable of pronoting growth hornone rel ease on
condid i onghbrtirbuen a : uum-'mnvenlently preparable, as 25 well as

of easy purlflcatlonkand for mul ati-on active whe N red or al
route, are .prédént LWdESS%d.° e?§ﬁ£$¥eaﬂ%F%°2?Udpgg groﬁ?% orﬁ%ﬁe.'

reIease pe b i5! FaNYE T @S . Erid: ‘ng
=i mm-n® Eh}“g% v#g%lro%&o %%Erﬁllégg‘\g/&oées%%ﬁ 1% MAY 20042 6 (. CY.

Bower s. et ggl relRutaCrca0! pgyldlztolﬁcﬁ‘)w(tm&ﬂt)ceamjrhasonhénﬂom‘rﬁﬂcdllar
H s=D- Tr p- Al a- Tr p- D- Phe- Lys- N, H2. , GHRP- o0 releases M%Q har. nvitro
and in. vmaesandﬂQ¥Qﬁ%ﬁlyaaétlﬁéﬁﬁ?Q%ﬁlﬂﬂ%? U9 n& 1y s nD ecul ar

10 = sufficiently hlgh GH levels are obtalned after the

admlnlatratlon Moreover, 1t is known' that the lncrease
of growth hormone levels . in mammals can be- achleved by
administering known growth ‘hormone release agents, such
as growth hormone release hormones (GHRH) |
15 | - The lncrease of growth hormone ‘levels in. mammals-
.can also be obtalned by admlnlsterlhg lgrowth ‘hormone
release peptides, some of them”havihg previously been
described, for example in US 4,223,019, US 4,223,020, US
4,223,021,'USA4;224}316,'US 4,226,857, US 4,228,155, US
20 . 4,228,156, US 4,228,157, US 4, 228,158, 'US 4, 410,512, US
| :4,410,513 US 4,411,890 and US 4,839, 344,
B Therefore, rdther 51mple short chain- polypeptldes,
capable of promotlngvgrowth hormone release on.condition
that they are easily and conveniently 'preparable) as
25 well as of easy purlflcatlon and formulation and actlve
| when administered by oral route, are.presently desired.
lOne of the more studied growth"hormone,‘release‘

peotides-(GHRP) has been known since many years es.GHRP—
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. 5 mechani,sm has, been studied; as well as the one of its anal ogue

_hept APRFENIMYOGHRP- 1 (Cheng et al ., Endocr'inolo.gy 124: ZPQIEP&SMUM M S.
Akman et al ., Endocrinol ogy. 132:1286 G1993).). It was fouhd N

contrarily. to natural GHRH, these peptides act through 10 dlfferent
receptors for the rel ease of GH and through a different nmechanism, which
-1s independent fromcAMP and whic h op?r ates through.. other i ntracel | ul ar
pat hways, . such ,as the nobilization of" cal cium supplies and a

prot e. i nkifase. C. ( Bé@emependadt , pEoCesT (loldiesson : 15 3Begalodian angg L.
Dufy-Barbe, Cel.l. Cal cium 15) 247 (1994). Summary of the. invention Lri a
conpl et el Yasir priesi ﬁ@rﬁ‘h‘ﬁﬁer“lﬁDh5§P AR T BoRimel- EhatNHpe. iGHRDGRICt i on

of a D 2- to 2 in,the oligop ide of .the ~GIRP. series,
modi fi es tal{14<yé%<%%\%n ?p%ﬂ%{&elzr?uf NP Rechdni ¢ s’fﬁ"’(’)‘%’J G—rlpdt r élea¥évo| n2"<onkS cases;
it has beesr£Videncas e sybst @At inal s NgREaSE, Of'qunla?xsaCthYét Yo 1Y cd Ner

adenyl cyclase'in the anterior pituitary glands, both of nurine origin, and

of hdman TRRIGLAMbIAS hbespe(ﬂtm@lﬁécham swerldrmamsthbl Idmé oolfe its

conpl et el Ya fied. Jhu dific t| g| ve a single. alkyl group
in the 2- porgélfé%n of tpyﬁgéﬁ ﬁ (qf i t $HBFoNF or rra(]ql'b%‘)g beSdes favourably
increasi NEdd@cB0nstabiyl i tio P2y he Trgggags due R Deghe [ 18016
publ i shed on 28.i1.1991 and R Deghenghl j P( Life Q@\O Sg\ol

PCT/ EP951(3604- 1 inpAYgep~1 32 :Sc2&hce$ 15943 )J)321)I‘( 1994}) , foandr e&pﬁﬂ@; bl e
for a conpl etel%aégexpect ed. change of the “intracellular . nmechanisms’

whi ch now &1 Endeht PRFSRAdal GHRHy Sohese n@@%é@éﬁdeﬂ@torthrough

- adeRlyl cycl I t hos as other_
pep?%ode ,'hoflsn%ngggngvggec?ﬂdﬁt ggﬁ ett&al Pel%ﬁ % &El oP 5f°utgﬁ‘e %ene,
Ath "ed., dinef SeenanimedhamrsmgswRikhi sté ngnqaepepart |f\§em Nhnbo dd k,

Cali fornl a, 1987 pag..60). Another unexpected characteristic feature of
the 10 préduiih IrR/%?IFFBﬁsl s LU y ik lyer pbnéﬁéyeéﬂuéérre partthargy hexa-)

and hept apgpty dese a thgol;)@}{%EEQQI% or ~h2cat01hv /pot egs ratio.al so of

“the smal | er tetrapepfi e &%eri es® t#HE prdsent
i nvent.l on geses 1 hei A3skol bOW(Mde@&@ndent process (L. Bresson-

15 Bépoldin' and L. Dufy-Barbe, Cell. Calcium 15, «247,
(1994). | '

Summary of the invention -
| In a completely Surprising.mannerrit has.now been
found that the;int;oduction of a b-2-aikyltryptophan'(2—
20 - Mrp) in the-oliébpeptide of the GHRP series, modifies
the:knOWn'intracellular mecﬁaniém of GH release. In some
cases, it has been evidenced a spbstantial increase of
the 'activity. of the adenylcyclase in the anterior
,pitu‘itary glands, both of murine origin, and of human
25 origin, but the specific mechanism remains still to be

completely clarified. |

Thus, the modification  given by a sihgle‘ alkyl
groUp  in the ‘2-pdsitiOn' of tryptobhan (in its D-
conforhation), besides favourably increasing the
30 stability of the Trp fesidue (R. Deghenghi WO 91/18016
publishéd on 28.11.1991 and R.lDéghenghi et. al, Life




AlDlvrp-(.AI a)n-B-C,. wherein A.is any natural L-amino acid or its D-i soner,

Wi thWeee/pgli so that Ais not Hisif Bis Trp. and C ip&:ﬁﬂgmg{Ms NH2, or

A is imdazol eacetyl,,isoni.pecotyl,,4 20 am nobutyryl, Y 7

4- (am nonet hyl ) cycl ohexanecarbonyl, G uTyr-Al a-His, Tyr AI a H| s) %I‘-HI
D-Thr-His; and nore preferably.Ais D-Ala, D-Thr, Tyr; Drelates to dextro
isortier,,-l\/rp is 2-al kyl.tryptophan preferably 2 met hyl tryptophan; nis O
or 1; Bis L- or D-Trp, Phe or D=p. 253 Nal; Cis NH2, D Phe- LysNH2,

Phe- LysNHg2): : PnElR- L H2 he- Ty NH2 Phes = NH aWherein
Ris a Cl-c3 , al ky?/ss‘i.\I grjég)é!f m';()éﬁggp?{e er aé? hzee %B—?é Tr2'E r:OtQhen Cis
Phe- LysNHQOGPJ-BI-Pﬁe’- Lysnpkieand dwvheoh&nige Phef thﬁ{‘eC hslt]}a'lafepl:hyB&HZ 30
Detailed. D cI osure. f. the I nvention The present invention |lies.on the

di scover y"Efidf Q%Ifdbmnﬁ‘”PCaTFEPQ]sﬂ@)%%@ld&nﬁ MAYOPO04 &k § FePent

short - chagemgq_llmgptded%;%/“@ hORr gggﬁng ltﬂpcrlrae%eeaggd amgren% %a% rc)f 1];gr owt h

hornone | evels in bl oo ani mal acterized 1nthat t hem

‘conpsi se khoske ofe@HRIE cdwi we 21 Daiss @tere 10T p@pt i §e hakkphley pt OphA8Ss
- (D-2-Me-Trp ar D-Mp) .. The pol ypeptides conprised in the scope. of . the

present iRve3%icnare dati ned“@?et:ﬁéatroleMﬂng o frultae - Gene gth

A-D- M p-(Q4a) n ere A nat L-am no acid or D-i soner,
10 ~ wit hA'%ihé prrF%e\?l sémi% r{‘ﬂns )rf’s\frﬂW%g? ;g%’lrjssq’?'ﬁg .”"C?"i‘%y' cLys NH, 2,
or Ais iHedazolpaace! YalisRmpeEot ybs7 , 4g%nolel@tyryl |

4- (am nomet hyl-) cycl ohexanecar bonyl, d uTyr Ala-H's., Tyr-Ala-Hs; Tyr-Hs,

-D=Thr-Hi s, andAmrtéiep‘r eflaeaipleyr &g sCIDamaa;td}Il'sm,c Tyreaf).zrel ab&s tnedext ro

5.' oner M |s 2- al kyl.t rypt,ophan, prefera ly 2methyl tryptophan; nis
1’8 1. BPF§SERTor 1BVEF dil SD‘ YérY s L BPHRACY | yRHSOme

Phe LysN eﬁ@a-[r ph'e)ksah"'iz, rQiPHQ 't& I% & P y I12

wher ei n Egl s a C1-C3 al ya grouB §rr’§-r£e pref earr%b Qﬁe QVQ Qb lcﬁ‘nen 20 C
.i s Phe- Lysmmzlmw/wmdwﬁﬁﬁoaadswh@f Bhs Bhelléherte@rla@e[bfﬁ‘.@ehysNHZ
and t he ad ition salts. with pharnmaceutical ly acceptable organic or

i nor gani c®acitds éierd-r%?one of said pol ypept| des The abbrevi ations for the

nomencl ature for the
L- 56l euctp@lowing formula:

‘resi dues of - amrlgl% aﬁl %%&eﬁ%'e J}g%geb@ L{éeéd Rﬁgggg%gymﬁ;{éah the standard

- A-D- Mrp (Ala),-B-C, .

wherein A 1s any natural L-amino acid or its D- lsomer,
w1th the proviso that A is not His if B is Tro and C 1is
'DlPhe Lys- NH2, or A_1s_lmldazoleacetyl,.1son;pecoty-,‘4—

20 aminobutyryl, .4—(aminomethyl)ciclqhexanecarbohyi, Glu-
Tyr-Ala-His, Tyr-Ala-His, Tfr—His; D-Thr-His;\ and more
preferably,A-isvD-Ala, D~-THr, fyr; D relates to dextro
isomer, deP is 2—alky1tryptophan preferably 2-methyl-
tryptophan; n is 0 or 1; B is L- or D-Trp, Phe or D-f-

25  Nal; C is NH,, D-Phe-LysNH,, Phe-LysNH,, D-Trp-LysNH,,
DvPhevLys-ThrﬁHz, D—Phe—Lys—D-ThrNHz, OR, wherein R is a
C,-C5 alkyl group, more. prefefably, when B. is Trp, then
C ié-Phe-LysNHz or D-Phe-LysNH, and when B is Phe,
then C'is D-Trp-LysNH,. |

30 'Qgtailéd.D;sclggure.of.the Invention"

" The present invention lies on the discovefy that




- 30 Qu =. L-Qutamc Acid Thr = L- Threonine WO 961 10040 5 PCTI EP95/ 03601
.1 4 NR®9800WO0Phe - L-Phenylal anine.' Ala = L-Al ani neLys -PAEBSS/0B6MeAs: p =

L- Asparti c~Aci d5Cys L-CysteineArg = . L-Arginined n = L- Gy} ayayneggs o =

L-.ProlineLeu _ L-LeucinelOMet -. L-MethionineSer - L-SerineAsn~=

L-AsparagineHis - L-HistidineTrp --.L-.Tryptophani5val =

L- Val i ne.. Moreover, D-p-Nal - D p. Naphth yIaIanlne INIP IsonipecotyI;INA

.= | mi dazol yl acetyl ; 20GAB. = 4- anlnobuty#yl Mp =

2--al kyl trypt lo% ACHRL K D & Ont hso@ms@tm'e@ve i Aoy i tne

i si ntende kyl, conprising. from1l to 3carbonatons. Exanple s of

| ower alkybhnasmnahﬁlundqeaQépbdmﬁ:owsmphopmbnemnnmpIheaa neldwyd group
i snostlypgeferred All the three letter-abbreviations of theam noacids
preceded B a 2f3M3kgii cAF8 t KEaABASHHGiRAIti B oFPAE. afildoadidi cthem

resi due. 3 referced h th mbedi ment
of the prgy&ﬁ’trqisﬁ%/en ﬁong%r?%w pg%br{@%lloﬁ%g%l gggoggﬁr&ég %I\EA‘:Y gOO 6
P S S it et L

- p- rp- Phe-Lys - p-L-p- - Phe- Lys- '
GAB- D- M p- DTr ﬁtkme-&qﬂarmfztlm [pqamermpdNa;nPheheLyecm of the
GAB-D- M p- NH2
4 (am noNEEATEy o} ORERAREEARE oMV BT (LD T1D Bkl oy ind of REBELE
4- (anlnonethyl)C|clohexanecarhogyhfg:¥r g:p - PheLys- NH2;" .
D;AIa~-D—Nrp-AIafTrp-D-Phe-LysNHZ; hr- D" p- Al a- Tr p- D:Phe LysNH2 15
H s- D- M p-whlerdire- B Trsp- 4y NHZ T UR ak I 3mbndt pcAlda-dr p-J.IDsPH};- :cherHQ,

“Hi s-D M p- Al a- Tr pNH2; D-Th Al a- Tr pNH~; _wherein Mp, i
DL maOnyl L HARRHBR, BRI BSO| MR adndt TPt ES Dbt a8 46T TABd HBovs 3B~ t he

2eids of ﬁ*y%ﬁ@y%%“*ﬂif‘ﬁ%f§‘5?p%?' Wd@%&?ﬁéﬁp@Lﬁggk’%ﬁ%ﬁ’% f st or ed
jparenteraumgndﬁhbwtympre4xﬂnmﬂmamwtmy1mtyamehakbnycam%dmwﬂIy Gbu-can be -
Tyr-Ala- Hls,'Tyr-Ala -His, Tyr- HlS, D= Thr Hls, and more
p:eferably A.ls D-Ala, D-Thr, Tvr; D relatesvtovdextro
15 isomer, "Mrp.  is."z—alkylt;yptbphan,_ preferably 2~
me;hyltryptophan; n is 0 or 1; B is L- or D—frp, or.D-B—
Nal; C is' NH,, D—.Phel-‘L-‘ys,NHz, Phe-LysNH,, Q-Trp—.LysNHZ,
D- Phe -Lys- ThrNHz‘, D-Phe- Ly's-—D ThrNHé; OR, 'wherein'R is a’
CI—C3 alkyl group, more preferably, when B is Trp, then
20 | C ls Phe- LysNHz or D-Phe- LysNHz and when B is Phe, then
| cC 1is D- Trp LysNH, and the addition salts: - with
pharmaceutlcally acceptable organic or inorgenic'acids
of'anyone of said polypeptides. _ ‘
The abbreviations for the residues of amino aeids-
25 therein used are in agreement with the standard
| nomenclature for the peptides:
Gly = Glycine
Tyr = L—T?rosine
Ile = L-Isoleucine
30 Glu = L-Glutamic Acid
Thr-

L-Threonine



formul ated in controlled rel ease systens such as blodegradable

_m cr owapsube®, m crospheres, subcutaneous inplants and tﬁ%’FP%@B6$he

pol ypepti de conpounds according to the present 30 inventi e
synthesi zed according.to the usual methods of peptide chenlstry, ot h
-sol i d- phase and . WD 96/ 100: 10 P CT/ EP95/ 03601 1 4 NMAY 2004 7 solution, or
by neans of the classical nethods . kn?mn'in the art. The solid-phase
synthesis. starts from Cermnal end .”of peptide. A suitable' starting
mat eri al %ggabe Qrgggae%alggﬁﬂ%xanple attachi ng the required 5 protected

al pha-am no acid to a Chloronethylated resin, a.'w hydroxynethyl ated resin,
a benzhydrylank ne-AganingeB. HA), or to. a para- met hyl benzhydryl am ne resin
(p-MeBHA),. As exanple, a.chloronethylated resin:is sold with the Trade

Mar k BICBENDS TRy ex51nsy Bi oRad Laboratories, 10 F~ichnmond, California.
The prepar |on thyl resin. is described by Bodansky et .
al ., Chen1§ ?Lé ggﬁgxgg f%g (1966). The BHA resin is described by
Piettg andcpgrsthbys@@mﬂe(lnnn ,650 (2970) and is conmercially avail able.
"by Peninsula |5 Laboratories Inc., Belnont,,California. After. the starting
"~ attachnentArghe- préradmiifg group of t:he alpha am no acid can be renoved by
means of dlAfere t .acid reagents, conprising, trifluoroacetic acid (TFA) or
hydrochlorﬁ Acid ?H&B solved in organic 20 solvents at room
tenperaturgroALt%rgyy;lﬂémnval of the protecting group of the al pha- am no
acid, the remaining protected acmp acids.can be coupled step by step in the
desired orden. -E&ﬂtquqmmmted am no acid can generally be reacted in
excess. of about three tines using a 25 suitable carbokyl activating group,
suchlfls di ¥§&l Ghéxyiedh It 75 i de (DCC) or dii sopropyl car bodii mi de (DI Q)

di ssol ved, fgr Lxamlg,dn methyl ene chloride (CH2CL2) or di met hyl f or mani de
(DVMF) and éhelr nlxtures After the desired ani noaci dic sequence has 30
been conpl aised = ttheasiest ag@iinpept i de can be cleaved from the supporting

resin by treatment with a reagent such as
His = L-Histidine

- Trp = L«Tryptophan
15 Val = L-Valine.
' Moreover,

D-B-Nal = D-B-Naphthylalanine;
.INIP = Isonipecotyl;

IMA = Imidazolylacetyl;
20 ‘GAB.é 4- eminobutyryl-
= 2 alkyltryptophan

Mrp o
~ According to the present 1nvent10n, for alky; it 1is
intended lower alkyl comprising. from 1 to 3 carbon
atomsﬂ: Examples' of ~ lower alkyl are methyl, ethyl,
254 propyl, isoprepyi.’ Among these methyl group is mostly
| preferred. | .

: Ali the three 1letter-abbreviations of the amino
acids preceded by a "D" indicate the D—configurationlof
the aminoacidic residue. _

30 . The preferred growth hormone release compounds in

the embodiment of the present invention are:



. WD 961 10040 8 PCT/ EP95143601 1 4 NMAY 2004 hydrogen fluoride (HF)) which not
conly cM@P&3004fe peptide fromthe resin', but also the' 1

- protecting groups of. the lateral chains. Wen a chl oronet hy } asay. ek esi n

. or a hydroxynethylated resin is 5 used, - the treatnent with HF | eads to the

formation .of the acid peptide' in free form Wen a BHA or p-M-BHA resin,

i5 used, the treatnent with HF_directly'éeads to the formation of the am de

peptide in free form The above discussed solid-phase procedure is known 10

in the. art ank-pasrgeseripednbyLbemt,on and Sheppard, Solid Phase

Peptide Synthesis(IRL Press, Oxford, 19 . Sonme. nmethods in solution,

whi ch can bdNistPtiéreryhtBe¥p2zePhRreLysptifds noi eties of .the present

i nvention-are d il ed i n Bodans e .., Peptide Synthesis, 2nd 15

edi tion) Jomﬁﬂﬁﬁggx%fgﬁﬂg?" ﬁf@%FK%H%JY. 1976 and from Jones, The

- Chem cal Synteshsyph-bepLidespneCrLyss n Press, Oxford, 1994). These
conpounds can be admnistered to animals “and humans at ~an effective dose

whi ch San b&ahsh+YrpoDdErerRheedysyNiye expert. un the field and which can

vary according to the specie, age, sex and weight of the treated subject. :

For  exanpl e84 ‘?ﬁ%ﬁﬂ§?'§ﬁ§ﬁ1Fﬁ%?§$§ﬁﬁ§ﬁ@iadninistered, the preferred dose

falls in th Qe ORALabQut _Q«1 .pg to 10 pg of total peptide 25 per kg of

body mEight?”gig% %%glﬁbéagg%nggﬂéred, typically higher amounts are

 necessary.waxggm-nﬂpLersLNamumaQaSﬁor the .oral adm nistration, the dosage

‘level is typically fromabout 30°Pg to about 1000 fig. 'of polypeptide per

kg of body Vet (iRingnetBYad e Y edle Xeqye cRr hen ehsPrirBePelFPnédechyisri cal | y
based an thqngbpve di scl-osure. WD 961100:t0 9 PCT~EP951 03601 1 4 NMAY 2004

_Conpo%itions, Zhich conprise as active ingredient the organic and- ~

i norgani ¢ adgdi t4RinsAktayQf clike chleded el dbel-poky peptigdeia 1apthe-hei r

~conbi nations, optionally, in adm xture with a vehicle, diluent, matrix 5 or

del ayed rel dase-Bdating, are also conprised in the scope of the present

i nvention. The, del a~red rel egse phar,maceutical forms, conprisin A
'bioerodibleggﬁﬁ ?Fgégfp§bﬁ?§%F@4ﬁ£¥¥ﬁﬁ§Xﬁ%ﬁébus inplantngre»pa?ticularly

interesting. mehef gl AiRese gy IS PR described in 10 W9222600 and
Wpos12600, 0 DIHREPDERrELATACT] ahe’) R

15 - His-D-Mrp-Ala-Phe-D-Trp-LysNH,;

Tyr-His-D-Mrp-Ala-Trp-D-Phe-LysNH,;
His-D-Mrp-Ala-TrpNHy,; "
D-Thr-D-Mrp-Ala-TrpNHy; | “
wherein Mrp is Zémethyltfyptophan, INIP,.IMA and GAB .are -
20  as defined above, |
and. the addition salts'wifh pharmaceut;cally acceptabie
organic: or‘ inorganic | aci@s. -of  anyone of said
pqupeptides. _
| TheSe_cohpounds can be administered parenterally,
25 | lbﬁt mofe conveniently intranasally and orally, or can be
| .fbfmdlated 'in controlled . release systems, such as
biocdegradable hicrocapsules, miCrosphéres, subcutaheous
implantsAand the -like. _
The bolypeptide compounds according to the present
30 invention can .be synthesized according to the usual

methods of peptide 'chemistry,. both solid-phase and



. Biological activity . In vivo activity of these conpounds was determn
‘ten d¥R 96410840 whi ch were subcut aneousl>/y i nj ect ed (gP c: ;WS/ 360bse g:‘j "
300 pg/kg or with different doses 15 in dose-response st udide MAY 28 ording to
what described in detail by R Deghenghi et. al, Life Sciences 54, 132la
(1994). The results are resuned in the Table below, t he released GH was
measured after 15 minutes fromthe treatnent. 20 The GHRP-2 (reference
standard). ‘has the structure D Al a-D p-Nal - Al a- Tr p- D- Phe- Lys- NH2 (Chen and
Carke, ~.gsdeueaend. ok HYIMER9S5)of tOe~axlkassiodBl LmEthods known in

~__0Peptidgﬁgseagg/kg'gﬁ%_G;pgg@HQ§q§§f_§?ﬁfi€§T§f—§ta}ts;—from Cc-

rel eased(ng/ ). (ng/ m.) < H s; D-MRp-Al a- Tryp- 03 - T His-D
7Nrp-A|a-TgﬁFBéﬁégsoﬁé?fé?%gfg%ﬁﬁég?ThfPNﬁggggb%% 4@436395Y3“3@@ffk@ '

, D- Thr - D- Mcap- Aba- ThPePa2@@93182662QRhand.ys - B Ttac NHRY- Thine Hise@adr pd Al a- Tr
p- D- ~3003188619Phe- Lys- NH2_D- Al a- D- M p- Al a- Tr p- D- 4034120020Phe- Lys: - NH2D- Al
~a-D Msp- Al arStpchelR08URREI1IRANGE, P -Eyg-@wghloromethylated r¥51n, :
. -~0_. _ o o T ' - PR )
Continued'a'TQyqrg6ﬁWFﬁngajtemr——res:nﬁ——ﬁr—fbeﬁ%h¥§f¥+am%&&-;;es;g_____

(BHA), or to. a paraémethylbenZhydrylamine resin-'(p-Me—

‘EHA). As example, a.chldromethylated resin 1is sold with
_ﬁhe Trade Mark'BIOBEADS‘(R)_SX 1 by BioRad Laboratories,
10 'Richmond,  CaIif6fnia. " The preparatién - of the
| .hydrokymethyl resin. ;sl_deséribed by~ Bodansky et al.,
Chem. Ind. (London) 38, 15997, (1966). The BHA resin is
' described by Pietta and Marshall, Chem. Comm., 650
- {1970) 'and “is commercially 'available by Peninsula

15 Lgborétories'lnc., Belmont, California.
| ‘v'_ Aftér.the starting attachment, thé protecting éroup
“of the alpha-amino acid can be removed by ‘means of
, differén£ acid féagents, comprising trifluoroaéetic acid
~ (TFA) or hydrdchloricv_acid "(HCl) dissolved. in ofganic
20  solvents at room températurevafter the removal of the
.protecﬁing group of the alpha-amino acid, the remaining
prbtected amino‘acidszcan belboupled step by step in the
desired‘Order. Eachbprotected amino_acid can‘generally
" be reacted 1in exceés< of about. three times using a
25 'suiﬁéble carboXxyl activating group, such  as
'dicYclohexylcafbodiimiide‘ (DCC) or diisoprop?lcarbodi—
‘imide (bIC) ~diséolvéd,7 for exémple, in',methylene
chldride‘ (CHZCIZ)A or dimethylformamide (DMF) and their
mixtures. After the deéiréd aminoacidic sequence- has
30 ° been completed, the desired peptide can be cleaved from

the supporting resin by treatment with a reagent such as



TABLE Peptide ~Dose pg/ kg s.c.GH control GH

released. (ng/m)(ng/mM)H s-D Mp-Al a-Tr p- NH25000691412437|nldazolacetyl

r p- 300308 be96046! a- Tr p- D- Phe- Lys- NH2. | NI P- D- M p- D- Tr p- Phe-

~15155Lys- NH2I NI P- D- M p- D. - p- Nal - 30015150" Phe- Lys- NH2GAB- D- gﬁ EﬁOEPhe_Ly

S- NH230010110(GHRP¥2)30010 98.6 ~o a~:. 000 b ~H~o0 N

9611. 00a0 p ' ~~4 MA~3~0~0~ . 12 In vitro activity on adenyl cycl ase

activity was neasured in anterior pituitary gland cells fromrats.
150 g and shomed a 30% i ncrease conparedd.with the baseline with EC50=0.29

f h d D. Ph NH GHRPR- 6
?m S- CI)}rTf' pe tolpg%} Phﬁ‘?@%kﬁ@) gééldl’t ed"P}r ctgegys‘?‘ﬂiyf OF?':?\%%??QS ext&?r%l es.

further l||l{§é e t her bAVeRON.r SSAHPLERL 10 51 YNt 881 Spete

carried out fnotatting ph@s:@wns h 9£f| tﬂhenylmemabxycarabmsyl

melghlng

common
GA3-b-Ms-D-Tr..e-Ph. e-Lvs-NH2 (M p= 2nethv|thrvntophan> The synt hesis was

When

a

(Froc} - am noacj ds |nvo| g reS|n re aration, asse B% in a reactor,
o d &

off §2HR_r AT et HOUST aFEMES

Colunn 15 a

?ﬁ?ﬁﬁt?ﬁ

ated HESSKDI 159 in

the arty as el thiedidnimohtd phasepReniLdRss Y hesles s bymEr fbherd on

and R C. Sheppard, IRL press at Oxford University press,

pr ot ect ed ami®o aciids peet Foc-inysfFeec)fdphp When a BHA cr p-Me-BHA

resin is used, the treatment with HF directly leads to

the formation‘of the amide peptide in free form.

The above discussed solid-phase pfocedufe is known

10 . in the,art'andfwas described'by Atherton and . Sheppard,
1989).

Solid Phase Peptide“Synthesié~(IRL Pfess, Oxford,

Some. methods in SOlution, which can be

used to

5ynthési2e the peptide hoieties'of the present invention

are detailed in'deansky'et él;, Peptidé'Synthesis,

2nd

15 - edition, John Wiley & Sons, New York, N.Y. 1976 and from

:  Jones, The Chemical Synthesis of - Peptides, (Clarendon

Press, Oxford, 1994).

These compounds can be administered to animals- and

humans at -an effective' dose which - can Dbe

easily

20 determlned by the expert in the field and which can vary

according to the specie, age, sex and weight of the

treated subject. For example, ' in humans,

“when

intravenously administered, the preferred dose falls in

the range from about 0.1 upug to 10 ug of total peptide

25 - t per kg'-of 'bbd?‘ weigh;. When crall? administered,

typica;ly higher amounts are necessary. For example,

in

humang for the oral administration, the dosage level 1is

typically from‘ about 30 ug to about 1000

e

of

- polypeptide per kg of body weight. The exact level can

30 be easily determined empirically based on the

disclosure.

above



. 20 (Opf p=pent af | uor ophenyl ester), Fnoc- Phe- Opf p, Froc- DTr p- Opf p, .
_Fnoc- D 2- MeTr p- Opf p and Fnoc- GAB- Opf p ( GAB=ganma- am nobutyric). ,
Alternatively, the use of Castro's reagents, BOP and PyBOP" (cfr. Le Nguyen
and b81604988) in Peptide Chemistry 1987, p..231=238. PZTAROSHEE0N

Resear ch, Foundati on Osaka; and Tetrahedron Letters 31 , 20& MAY12B0 )

can. also ,be used advantageous 1y as direct coupling reagents. After

cl eavage and isolation, the title peptide was purified as acetate salt.'
Purity (HPLC): 98% MWV 30 (MrH+)=764.3 (theoretical =763'.9). AVENDED SHEET.
| PEA/ EP WD 96/ 10040 PCT/ EP95103601 1 % MAY 2004 13EXAMPLE 2According to

t he procedures described.in_Ex 1, J.ollow.ng peptides; \ergapearar ed
and obtainedasaég?%?%ség??g?Sl%ﬁggﬁétﬁ%§@£ﬁ§- rp?EheQEySJNHZ?W%urity

(HLC) =99. OkMWY MsEE3A3Q- 4and- inorganic addition salts of the above |
theoretical = 7' 9070) | Nl P- D- M p- D- p- Nal - Phe- Lys-NH2;, purity . . '
(HPLC) =96. e s M Y& H+=80dl yHdeptides and @ their combinations,

t heoreti cal =801. 0) | MA- D-M . p- D- Tr p- Phe: Lys- NH2; .purity.. , |

'(i PLC) :99_m@)@)ﬂ/g,m;78§_’§%mlxtupre WLH{ a vehlpc e, ydlluent, ‘matrJ./.

t heoretical =786 .8). DeMipaPs i SsdeinFhe-dsysahklld; ®smpt¥sed in the
(HPLC. :97.9§k%ﬁ§kﬂgﬁ£$%8_3?;e Bing

't heor et i cal §78Fe9)&AB- thdt pirpeiNal - ReehyoNH2; The delayed release

4- (am nonet hyl cycl ohexanecar bonyl - D- M p- D- Tr p- Phe- Lys-, 15NH2; .
4-(anihoneth%@?@?é?&ﬁéﬁéﬁec&PEBﬁyl-EPNBE}EQESNa 1Pf PEﬁgﬂﬁHzpatrlxes’
D-Ala-D-Mp ALa. I6g-D-phe- LysNH2 ReHire D My Aha- Trdkd- Pharkyehbidir 1y

20H s- D- Mp%&f‘g?gﬁg- D%- Légﬁﬁ; @;e}hlss_ D I\/Pp- Al'a- Tr p- D- Phe- Ly SNH2; .
. Hi s-D M p-Al g+ Tk na Thrxdagigs AbA- tThelld? materidias Mipei described 1n
2-methyl tryptophan, INT_P,.|IMA and GABare25as defined above. 14 MAY 2(1p
14 CL¥OMS 1'WOA2BEs0Id@anst WA ThA®Z9-' A-D-Mp-(A a)n-B-C 5 wherein A is any
natural L-am.n . -D-i somer, with the proviso that Ais not His
if B is'TrpB - =tys=N H2; or A is imdazol eacetyl , '

i soni pecotyl, 4amfinopifyrybtidit@naOehdyé. oonpalmianeaar EhdrmiGied.
Tyr-Al .a-H's, Tyr.-Ala-H's, Tyr-H S, D-~Thr-Hs; D 'relates 10, to the.,
"dextro , idametenVrmay-raty, CWICECRI Kyerp~t FYBEUBRARROYS % O-tedtedR s
L- or DTrp, Phe or D13-Ngl; Ci , D Trp-Lys +R2he-

Phe~- LysNH2,( SDOPHe'—"I’_&ElThF‘ma?,SeD‘Fﬁe%sPB/ %ﬁr I@%% gﬁ%‘érf%%.eﬁ 1S as
CL-C3 alkyl sor e arghdbe addiiean stldsramhsndoybharmamitived lyn
accep}gble.l%rgﬁ%ﬁrwn H%?ga%?g agids of anyoH% of said pol ypeptides. 2. A
peptide accedigi b9 ®.aiDedhenyhireitn MDp, | sisel exteenéesmd4, 1321, .
2-nme. thyltryptophan;, 2-ethyltryptophan, 2. propyliryptopha ,
2-isoprgpy|&2¢ﬁ£bbhaﬁhe rgéﬁltguzrg ;esumegjléwfhey%agqe %elow,vthe

‘released GH was measured after 15 ‘minutes from the

© treatment. _ | | |
201' ' The ‘GHRP-2 (reference s;anda:d)_has the structure
. p-Ala-D-p-Nal-Ala-Trp-D-Phe-Lys-NH, (Chen and Clarke, J.
Neuroend. 7, 179 (1995).



20 3, A peptlde accordl ng to' claiml1, wherein Mp is 2~ rrethyltryptophan ~
4 . A peptide according to ~~ claim. 1, wherein ~ Ais

i mei da»ob 86itee-y| , i soni pecotyl,~ 4-am nobutyryl, T~-Al a, HOMAERIS/OIE0A. | 25

~S. A peptide according to claim 1, wherein C is.~PheLysNbh MAY

D-.Trp-.LysNH2,. NH2, or; wherein Ris a Cl1-C3 al kyl group,. 6. A peptide
according to-claim1,, seI ected fromin the group consisting of: , ' 3~0 ~
| MA-' D- M p- - D- Tr p- Phe- LysNH2; | MA- D-- M p- D-f 3- Nal - Phe- LysNH2; ~ . . AMENDED
SHEET IPEA/EP ' ~ ~ WD,96/10040 Pt/ EP95103601 1 4 MAY 2004 Lo

151 NI P- D- M p- D- ITr p- Phe- LysSNH2; | NI P- D- M p- D- p- Nal - Phe- LysNH2; |
GAB=D- M p- D=Tr pt Phe- LysNiH2; GAB- D- M p- D-j 3- Nal - Phe- LysNH2; } 3
5GAB- D- M p- D- p- Nal - NH2; GAB—DMp D- p- Nal - OC2H5; ' } 5

4- (am nonet hyl)bycl ohexanecar bonyl - D- M p- D- Tr p- Phe- Lys- NH2 - P

. 4- (ami nonet hyl ) cycl ohexanecar bonyl - . D- M p- D- 3- Nal. - - Phe- 10Lys-NH|2 & A
pept| de accordi pg Bo claiml, select ed fronthegroup consisting | - “"

of : I m dazol acetyl - @ M p- AI aoTrp D.. Phe- LysNH2; o v
DAl a- D- M p- AlafTrp D—Phe- Lys NH2; EBDThrNDMquIa TNp DP‘k?ve LysNH2

His-D M p-Al a- Tt pNg2; & THr - & M p- & a- Trp%MHz H|(§ DM&Ala ﬁhe D-'Ier LysNH2;
" D-Thr-D M p- AlalTrp DEPhd- LTs- D=TIE NH2; &

20D Thr-Hi s- Dl\/lrp- a—Tr g- D- Phe~Ly. sNH2; HIS DMp Ala Trp DPhe L,y$ Thr NH2;
Hi :s-D M p- AIa-JI'rp D- Phe-iLys- D=Thr NH~. 8. A peptide according to cl aim6 or
7,. wherein Mpis'2-net h%ltrypt ophan. 25' 9. The use of the peptl deas of
clains 1-8 forthemanuf actiuri ng of a nedi canent. useful for

pronotingt herel ¢ase. of - rovvth hornone in an ani mal . 10. The use a,ccordl ng
to claim9, whenel nt hene |carrent is useful in human nedi ci ne. 3011 The use
of the peptidesof ~cl ai m|7 fort hemanuf act uri ng of a nedi canent useful to -
pronot et he WD! 961210040 }l o PCT/ EP95/ 03601 ' ~ ~ MAY increase of the
intracel lular adtiv t g of| adenyl cygl ase.12. Pharmaceuticaly conpoki tions
conpri sinig an eff@ct ~ve. tarrBunt ofHat le#lst a ti-deg of cl#i s 1+ 8 as

o | i a?p
active ingredi ent opta onual Iwy in. eadm xtwre w carmers amnd 5 ekci pients.
13.. Conpositions &cofdipg to ctaim12. in the formof conpositions for

parenteral intranasal, ofral, controlled release administration, |
subcut aneousm mp! ants. 10! ~ }
m } :
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AL A A A, . AhF. AY. A As. A{YA. A . A |. A(RA9A A
) 2FGabef | ! (?@i\ nz} xsni d_ZU] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
a] cal c%a%/c"a&c"a] c”a] ca] ca] ca] ca] ca] ca] cha] ca] cRa] caU]cal s
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pres
amind ;_aclds are = Fmoc-Lys(Fmoc)-Opfp
20 (Opfp:péntafluorOpnen?1 ‘es;erf, Fmoc-Phe-0Opip, ‘Fmoc-D-
- Trp- Opfp,., Fmoc-D-2-MeTrp-Opfp and ' ‘Fmoc—GAB—bpfp
(GAB gamma amlnobut{rlc) Alaérnatively, the‘vuse of

Castro's reagents, BOP and PyBOP (cfr. Le Nguyen and

Castro (1988) in Peptide Chemistry 1987, p.231-238.

25 Protain Resea*ch .oundation Osaka; and Tetrahedroh

Letters 31,203 (1990) can: also be used advantageously as

direct coupllng reagents

"After cleavage and lsolatlon, the title peptlde was

purlfled ‘as acetate salt. Purity (HPLC): 98%, MW
30 (M+HT)=764.3 (theoretical=763.9).
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i. A peptide of formula:
A-D—Mrp—(Ala)n-B—C
wherein A 1is an? natural L-amino acid. or its‘D-isomer{

with_the'préviso that A is not His if B is Trp and C is

D-Phe-Lys~NH;; or A is.imidazoleacetyl, isonipecotyl, 4-

aminobutyryl, 4-(aminomethyl)cyclohexanecarbonyl, Glu-.

Tyr-Ala-His, TyrAAla—His, Tyr-His, D-Thf-His;'D'relates

~ to the ‘dextro isomer, Mrp is 2-(Cy-Cj alkyl)tryptophan;

nis O or 1, B is L- or D-Trp, Rhe or D-B-Nal; C is NH,,
D-Trp-LYsNH,, D-Phe-LYSNH,, PheétysNHZ{ D-Phe-Lys=
ThrNH,, D-Phe-Lys-D-ThrNH,, OR; wherein R 1is a. cl-é3
alk?l ~ group, ' énd the addifion salts with
pharmaceutlcally' acceptable organlc or inorganic acids
of anyone of said polypeptides.

2. A peptide according to claim 1, wherein Mrp" ié
selectedlfrom 2-methyltryptophan, 2-ethyltryptophan,'2-
prbpyltryﬁtophan, 2-isdpropyltr§ptophan.

3. A peptide according to claim 1, wherein Mrp is 2~

methyltryptophan..

'4.' A peptide accordlng to- claim 1, wherein A 1is

imidazoieacet?l, isonipecotyl, 4-aminobutyryl, D-Ala, D-

Thr, Tyr.

‘5. A peptide according to claim: 1, wherein C isfPhe—'

LysNHz,' D~Trp<LysNHéL NH,, or, wherein R is a Cq-=C3
alkyl group,.
6. A peptide accordlng to clalm 1, selected from in the

group consisting of:

' IMA-D-Mrp-D-Trp-Phe-LysNH, ;'

IMA-D-Mrp-D-8-Nal-Phe-LysNH,;
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D-Mrp-D-Trp-Phe-~ LysNHz,
INIPFD—Mrp—D—B—Nal—Phe-LysNHz;'
GAB-D-Mrp-D-Trp-Phe-LysNH,;

| GAB-D—&?p—D—B*N&l"PheTLYSNHzFv

GAB—D;Mrp—D-B-Nal—Nﬁz;

GAB~D-Mrp-D- ﬁ -Nal=- OCZHS"

4 (amlnomethyl)cyclohexanecarbonyl -D~Mrp-D- Trp ~Phe- Lys—'
NH,; | |
4—(aminomeﬁhyl)cYciohexanecarbonylfD—Mrpr-B~Nal—Phe-

'7. A peptlde accordlng to clalm l selected from the

group conSLStlng of:

Imldazolacetyl -D-Mrp- Ala Trp -D- Phe LysNHZ,

-D-Ala-D—Mrp—Ala-Trp—D—Phe—LysNHz,
| D—Thr—D-Mrp—Ala—TrpQD-Phe—LysNHz;

His-D—Mrp—Ala—TrpNHz;
b-Thr—D—Mrp—Ala?TprHz;
His-D—Mrp—Ala-Phe—D-TtpaﬁysNHZ;
D-Thr-D-Mrp-Ala-Trp-D-Phe-Lys-D~ThrNHy;
brThr—His-Derp-Ala-Trpr-PheQLYSNHz;

" His-D-Mrp-Ala-Trp-D-Phe-Lys-ThrNH,;

His-D-Mrp-Ala-Trp-D-Phe-Lys-D=ThrNH,.
8. A peptide according to claim 6 or 7, wheréin Mrp 1is

2-methyltryptophan.

9. The use of' the peptides of claims . 1-8 for the

manufacturlng of a medlcament useful for promoting the

release,of growth hormone in an animal.

"10. The use according to claim 9, wherein the

medicament is useful in human medicine.

11. The use of the peptides of claim 7 for the

‘manufacturing of a medicament useful to promote the
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