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1 CONFORMATI ONALLY CONSTRAI NED LH RH ANALOGUES, THEI R USES
AND PHARMACEUTI CAL COWVPOSI TI ONS CONTAI NI NG THEM “containing them
This invention relates to LH RH peptide anal ogues, to their use and to
pharmaceutical conpositions in which they are present. 5 LH RH,

or |uteinizing hor JDREOKMAEIONALDY CONSPRAINEDSL HARACAN ADEUHSATHEIR USEROr nNone
produced in the hypot ARDFRARMATBUNICAL OOMBOSITIONIECEACIANRINGOTHEM t he

gonadot r ophi nsI tLH 3 lﬁt Ei ni zi ng hornone) and FSH (follicle-stinmulating
hor none) , whi ol T egul ate the endocrine and exocrine functions of
t he ovary in tTbisfievaition relatts a6 HHRH psplide mmg\xzs,nnal their luse laad tbhe

foll owi ng str dofls 3 4 5 6 7 8
9 10 bﬁ%ﬁ@i‘g&& °°h$°gi'|5r p- lé‘er Lf?/rﬂ}eé ¥e Ereserkr g- Pro-d y- NH2
Frei di ngers et al . (BHrRHcer igsmizing bormpems:- t%@wngmnc.hma agurghuiorple of
hH RH ignt ai nh&ﬁmtaeypﬂoaﬁéeamn ik ﬂﬂ%tﬂa@{n’iﬂ&i Whidte titulates the scaretion of the f
shows to s.as. potent a nducing release o
LH when t est e@onadotroplyn;; j‘tﬂ ﬁEEfHHF‘PgO\}‘&PF‘@E? on%“felc}" gfgmﬁ Oéh‘il%tf%mfd BEd with
(aS]t radlcg| ang}é%r?onfngmfztlﬁrmﬁﬁ regulate the endocrinki andSexicriak - ﬁzﬁshﬁmgtﬁmhelsoc
em mm e.the S e the.s act am
of the formul QVarBHa Al}éerf d5H4he BeSuid S theamale )ﬁultéaé ‘?‘ﬁ%‘ﬁ%““&éﬁ&?&&&"ﬁ. on by
solid phase nfdrmutbs: of a conf ormational ly
1 2 3 4 5 6 7 8 9 10
pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH»p
Freidinger et al. (Science 1980, 210, 656-658) report that an analogue of
LH-RH containing a y-lactam, of the formula :

/,,
Glu-His—~Trp— Ser-Tyr-N ”

15 shows to be 2.4 times as potent as LH-RH for inducmg release of LH when tested

Arg-Pro-Gly-NH,

in vivo in adult ovariectomized female rats primed with estradiol and
progesterone.

Hinds et al. (J. Chem. Soc., Chem. Comm. 1988, 1447-1449) describe the
synthesis of the spirolactam of the formula :
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~
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20

\/COZMe

A O'Bu
and its use in the construction by solid phase methods, of a conformationally
locked analogue of the nonapeptide of the formula :
Tyr-A-Tyr-Asp-Val-Pro-Asp-Tyr-Ala



| ocked an%éggglg?; t he nonapeptide of the formula: PCTIEP971062;22'

Tyr-A-Tyr Pro- Asp- Tyr-Al a WO 98/ 21229

PCT/ EP97/ 06322 -2 Ward et
al. (J. Med. Chem 1990, 33(7), 1848- 185:1) descri be the substitution of
t he di peptide residue -G y-Leu- of the hexapepti de anal ogue
[Avalerr]]-SP(6-11) of substance P, of the formula: 6 7 8

9 10 11 -fPh -le t- :

spi rol act am cont ai W&ﬁé?éﬁp%ﬁﬁ?ﬁ%g@ﬁdgﬁ, [3"?'@ 5184%)/18%? describe the The

hexapepti de aubstibglien @dnthgj diverfideneesidny $Pydsbacfathei bexnpsptideneualague  a
full agoni st é@tvaﬂﬁsﬁ(&m%ﬂfs%s‘iaﬂcémwtﬁ@?orﬁiuﬁi | eum | ongi t udi nal snoot h
nmuscl e (GPl), vvhél % th hsxar@pti de anal ogue containing the (S

spi rol actam shows no’1 ago ’vity in the GPI. It has
now been found thatAvaiBhé-Bhe-Gipltu-MetNH3 he fol | owi ng spirol actam of

(S) configuration: .gr ) . . | Q0sition. 6 of the peptide chain of
LH RH and%i tgbyatﬁ%lf%l ﬁ%é;mpcrogt ﬁ%%égmu‘)%gg‘ﬁ%%%@g "whi ch di splay an excell ent
affinity for LHRH receptors. More specifically, the invention
provi des conpounds whi ch have a \i ni or LH-RH receptors.

Thus, according to one aspect of__te _pregent ilqventi n, peptides are 20
provi ded of the forrmula (SEQ ID N err] 1):

The hexapeptide analogue containing the (R) spirolactam is described as
a full agonist at NK-1 receptors in guinea pig ileum longitudinal smooth muscle
(GPI), while the hexapeptide ana_iogue containing the (S) spirolactam shows no

10 agonist activity in the GPI. :
It has now been found that the introduction of the following spirolactam

of (S) configuration : i

1

N (S) ’n/

O
15 in position 6 of the peptide chain of LH-RH and its analogues, produces
compounds which display an excellent affinity for LH-RH receptors.
More specifically, the invention provides compounds which have a
potent affinity for LH-RH receptors.
Thus, according to one aspect of the present invention, peptides are
20  provided. of the formula (SEQID N° 1):
V-W-X-SPL-Y-Pro-Z 49)
in which :
* V is the peptide A1A2 in which :
- Ay is pGlu, AcSar or an aromatic D-amino acid such as DTrp,
25  DPhe, DpClIPhe, DNal, AcDNal or DQal and
- A is a direct bond, His, DPhe, DpFPhe or DpClPhe ;



V- W X- SPL- wwd ssPri£20 (1) in which: :
peptide Alerr]Alerr] in which: - A is pd upé{'&mga‘;r,&g%z an
aromatic D-am no acid such as DIrp, 25 he, DpCl Phe, DNal, AcDNal or DQal
and - Alerr] is a direct bond, H's, DPhe, DpFPhe or

Dpd Phe; WD 98/ 21229

PCTI EP97/ 06322

* Wis an aronatic «Lyois &) apihdiR Bor O- Séiﬁllﬂoaa%xd-rflfbh QTTngv ﬂ\ﬁjp NQNaﬂ)Nal

lNaI Phe * X
s the dipept! E@é%pﬁgﬁﬁ R'ﬁﬁm sciBRe, P 3P4l B orDBalgferr] is Ala, Thr,
Ser, DSer, Ser(0OBzI¥Xas tHVEﬁ:‘;&rptldBQMAﬁ; in which - Alerr] is Tyr, Phe,

PzACAIa, L- or D-Picl L
SPGPL 15 the opi rol act 4y HARLDE: PEepSrS{OB or MeSerind” VY ¢ e

di peptidesA[err] Al err] -iAy isiTyrhPhe, cPzACAla, L- or D-PicLys, Bf f D}Nici.yger &A1 no
acid with a (oglf]fﬂri,ysqe”])al kyl or (CJerr]-Cerr])cycloal kyl 10 side
chain, such as A Aib, Val, Nva, Leu, Ile, Tle, N e, Hol, Npg, CPa,
Cba, Cpa or Cha and SPL s the spirolactam (1) descnhtqdeahoye;,s L- or D(Arg, HArg,

Lys, HLys, Om Gt *wy-lqgfheqyip 'Elo\;,A A6 e L- or D(Arg and HArg) can be
substituted by one or t errj.- rr]) ¥ glo and L- or
D-(Lys, HLys, Om and Aﬁ¥§5 d&ﬁnﬁ@l@ewd piither) by Caaalky ICs)qssloalkyl

ni coti noyb orsidei shaid, soyh agdapAbu,aaib, Val, Nva, Leu, lle, TleZNlé @ob’%ﬁe CHa,

DAl aNH[ err], E% H& rr’]5 or -NHR[err] wher e err] is a err

C[err])al kyI (g%‘[ BASY 5 g%stltuted by a hydroxy or one or several fluorine
at onﬁ I I ( C3- C6) cyhg onllk\or Id(Asg, HéArm, doygcHiLys,r Qrh, d?\t Heitﬁ@‘t AphY,rom
mor phol i ny grtrere 2% 9! éh?%'a}(h I-?&%)Q:'aﬂ%re krituted tf}ag?%@' tw> Ctrh Eﬂ)‘rgg%l 1. oti on

phar maceuti cal Iy accept pr 8§

the term " ( CleEpyps-anpdror)Ri(iys, HIdén@Fé%ndwéPMaﬂ bet swpbtituted by an jsopropyl,
i -propyl ,j5n- Biidodino uortw@d{inoys xfau%ylan@nd t-butyl groups The

butyl . i butyl o B‘L%f‘}% Ol AN e gty Vit o YR Wi 4 1 2Bt 1
hexyl , hept yIC@ﬂkylamhmtly Isummmpd by a hydroxy or one orTh:Qeraﬂ €hibtine atoms ;
(EERRER A Eag T ST T A
and in the clmlimfi'bdmb'h@d‘mmwlng abbr evi at i ons are used: 30
Abu : 2- agi n%@Wc‘!’lrds%éiﬁbﬁlamaceutmally acce ta‘efe[yﬁ acetyl
D 3- (2- napht hyl ') al ani ne R : acetyl sar cosi ne
In the present description the term "(C1-Cq)alkyl" denotes methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl, s-butyl and t-butyl groups.
The term "(Cj-Cglalkyl" denotes methyl, ethyl, n-propyl, i-propyl, n-
. butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, s-pentyl, t-pentyl, hexyl, heptyl
25  and octyl groups ;
The term "(C3-Cg)cycloalkyl" denotes cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl groups.
In the present description and in the claims, the following abbreviations
are used :
30 Abu : 2-aminobutyric acid
AcDNal : acetyl D-3-(2-naphthyl)alanine
AcSar : acetylsarcosine
Aib : 2-aminoisobutyric acid
Ala : alanine
35 Aph : p-aminophenylalanine
Arg : arginine



Alb @ 2-ag, bytyric acid Al a: al anine 35 Aph:
p- am nOIOhenyPa ani ne Arg: arginine VO 98'/’5?5%’“6322
PCT/ EP97/ 06322 .

AzaG@ yNH err]: azagl yci nam de 4 Bal benzot hi enyl aI ani ne

Cba: cycl obutyl al ani ne Cha: cycl ohexyl al anine 5

Ct: citrulline CPa: cycl opropyl al ani ne Cpa :

cyl opentyl al ani ne GlyNH a 1 DEnGhiR

Ci s- 3-(4-pyrazinyl c‘g'rz% r){ agmaz Kﬁgﬁ xyI ) al ani ne DAl aNH[ err]:
D-al ani nam de 10  Bal benzot aBmSenzot hi enyl al ani ne DNal :

D 3- (2- napht hyl ) al a(!bﬁlecyclobutylalamne Dpd Phe: D 3-(4-chl orophenyl) al ani ne
DpFPhe: D-3-(4-fl uof:ﬁghegxol?ex lapanme DPal :
D-3-(3-pyridyl)al an yia DPhe: D-phenyl al ani ne

DQal : D 3-§ 3- qui nol ¢it): aitarllime DSer: D-serine

DTrp: D-tryptophan gl ycine 20 A yNH err]:

gl yci nam de CPa: cyﬁ-ﬁpmpylﬁ%rmargl ni ne HCit:

hormoci trul | ine Cpa: Cylopeﬂqlslammﬁstl di ne HLys: honol ysine 25

Hol : honol euci ne PzACAL -3X4-8vrak ; | prLys:
N err]-isopropyll ys?ne a: cis- k pyr ﬁlgtﬁqbggfglrnﬁ%ocyclohexyl)alamﬂeo Lys: lysine

30 MeSer : DidiphiHpy Psalapinamide ' Nal : 3-(2-napht hyl) al ani ne
INal : 3- (g napht hyl pHa@nD®nzothienylalanine  NEt: N-et hyl am de

Nclys: Nerr]-ni Coblhp?yblIya—naphthyl)alamne
DpClPhe : D-3-(4-chlorophenyl)alanine
DpFPhe : D-3-(4-fluorophenyl)alanine
DPal : D-3-(3-pyridyl)alanine
15 DPhe : D-phenylalanine
DQal : D-3-(3-quinolyl)alanine
DSer : D-serine
DTrp : D-tryptophan
Gly : glycine
20 GlyNHj : glycinamide
HArg : homoarginine
HCit : homocitrulline
His : histidine
HLys : homolysine
25 Hol : homoleucine
Ile : isoleucine
IprLys : NE-isopropyllysine
Leu : leucine
Lys : lysine
30 MeSer : N-methylserine
Nal : 3-(2-naphthyl)alanine
INal : 3-(1-naphthyl)alanine
NEt : N-ethylamide
NicLys : N€-nicotinoyllysine
35 Nle : norleucine
Npg : neopentylglycine



35 ' . sM1 850 NOrleuci ne Npg: neopentyl gl ygj VO .
08/ 21229 WO pEifEPITI06322

PCT/ EP97/ 06322 : 5

Nva : norvaline OBzl benz?l ester O n:
ornithine Pal : 3-(3-pyridyl)alanine 5 pC Phe:
3-(4-chl orophenyl) al ani ne pd u: pyroglutamc acid

Phe : phenyl al ani neNvya : norvaline PicLys : Nerr]-picolinoyllysine

Pro: proline 10 S?r . serine Thr threonine

Tle: tert-leucine OBzl:benzylesterrr - {ryptophan Tyr: tyrosine
15 Val : \Gthi:Renithine A preferred group of peptides

according to the inyepti hawvil LH RH agoni st activity, conprises
t he peptides of the\f’f‘grm'gyf@ébq%b“"r\l 2): V- W X- SPL- Y- Pro- Z
(ll1a) 5 i n whi cipCIPlfe : 3-(4-chlorophenyl)alaniise t he di peptide Alerr]Alerr] in

whi ch: . v ﬂ@ rl.ys pdu or AcSar, and
- A2 is His; pGlu : pyroglut i|’csa]c§3§in aromatic L-am no acid such as Trp,

Nal , I Nal, Phe, Pal PhBalphenylalaninepC Phe; 25 * X is the dipeptide
A3A4 in which ; - NE-picoli is as defined above and

- A is Tyr or Phe; PICLYS'ITI pxcolmoy‘llyﬁgﬁ)l_ is as defined above;

* Y is the dipepti d€T®fBRUNE[ err] in which 30 - Aerr] is
as definegh above ander: serine - A6 is Arg, Lys, HArg, HLys, On,
Ct or HGt; and The : t . * Zis AyNH err], AzadyNH err] or

-NHR[ err] where R[erlh]r'ilge%n%lefi ned above, and their

phar maceuti cal | y acdédpt tebt-leusiakt s. Anot her preferred group

of peptides accordi Rg,t pavention, having 35 LH RH ant agoni st
activity, conpri ses%é%&%ﬁ%‘gs of the formula (SEQ ID Nerr] 3):

V-W X- SPL-Y-Pro-z Tyr:tyrosine (||b)
15 Val : valine
A preferred group of peptides according to the invention, having LH-RH
agonist activity; comprises the peptides of the formula (SEQ ID N° 2) :
V-W-X-SPL-Y-Pro-Z (I1a)
in which : L
20 * V is the dipeptide A]A2 in which :
- Aj is pGlu or AcSar, and
- Ap is His ;
* W is an aromatic L-amino acid such as Trp, Nal, 1Nal, Phe, Pal, Bal or
pCliPhe ;
25 * X is the dipeptide A3A4 in which
- A3 is as defined above and
- A4 is Tyr or Phe ;
* SPL is as defined above ;
* Y is the dipeptide A5Ag in which
30 - As is as defined above and
- Ag is Arg, Lys, HArg, HLys, Om, Cit or HCit ; and
* Z is GlyNHj, AzaGlyNH or -NHR | where Rj is as defined above,
and their pharmaceutically acceptable salts.
Another preferred group of peptides according to the invention, having
35 LH-RH antagonist activity, comprises the peptides of the formula (SEQ ID N° 3) :
V-W-X-SPL-Y-Pro-Z (Ilb)
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i n which: * Vis the pept%de Alerr]Alerr] in which:

- Alerr] is pGu or an aromatic D-am no acid such as DIrp, DPhe,

DpCl Phe, DNal, AcDNal or DQal; and 5 - Aerr] is a

di rect bond, DPhe, DpFPhe or Dpd Phe; * Wis Trp, DIrp,
DPhe, Dpd Phe i, @Neh : DPal or DBal ; * X is the dipeptide
A3A4 in which s Ser and -
A4 is Tyr, Phe, chAC\All%lthelPepB?e‘blﬁﬂdEyz“Chl_ or D-NicLys or L- 10 or

D- | prlLys; - A] iSBGI oram stefiatie D-atmwe acid such as DTrp, DPhe} Y is
t he peptide Al - Aerr] is as

defi ned above Iftgdjﬁ Eﬁﬁ%‘} AQD\MLISPDQM and - Alerr] is as defined

above for 6l); and 15 - Ag is a direct bo, DPhe] DpFPlas of DpiPbal;aNH err ],

and their phar rraceut,u ?jﬁ,l e 1 or DBal ; Anong t he
pepti des of formula ( ﬂ"aﬁgﬁ’g err DﬁglrﬁohﬁpD(I:\Ig}rpDrll)asgg t a pepti des
of the formul a (SEQ™ ¥ intherdipeptide A3A4 in which Alerr]

-Hi s-WA[err]-Tyr-SPL- Al.es§ Js f¥r@nfr o- A yNH err] (1l11a) 20 in which

ARSI S8 Spguﬁ[d&%ﬁ °BRE HRANE Pt B i L B Pistvg pr L

formul a (SBQ lopDN[eLys; 5):

Alerr]-H s-WSer-Tyr ro NEt (1Vva) in which Alerr], W
and Alerr] are as de*fgﬁlzc‘fﬂ (%\;i]é]eé\ 25 A further preferred
group of peptides (I X)lsmmpndeésmemwémh des of the formul a (SEQ
|D Nerr] 6): is as defined above for and _
Alerr]-Hi s-WSer - Tyr-SPL Aferr yNH err] (Va) in

which Alerr], Wand A[er“r"}Gé:?@dé’g g‘é?‘i"ﬁ’é oy l)v%n or (lla).
Among t he gepti des o'fzf;g)Gr[muH of D#laNH,pref erred group conprises the 30

R[egi Ir ]OI eZ[ g]; r } h\e/\,t fsg; rg/f% E‘g‘bgﬁpﬂg‘*‘ﬁ%‘[tﬁagl’ 2"")31"*‘*"3 salts. (|1 ) in whi ch
Alerr], Alerr], W Apmong, thé\peptides of farmplaaflth)za preferrsd gréumedmphsesethé or
1100 ey 1 FERFEOLTMIGEOIBNE020 0T 0tp o1 e 5 (110
Alerr]-Alerr]-W Ser -4y HisdV-Ag-dyr-BPhs 4y5-Arg-Fro- IY kb) ( in which
Alerr], ARrlin viligh Al, WWRNEnIAG e ASdetiRbd aséizeafapma)f or (llb).
Another preferred group of peptides (IIa) comprises the peptides of the
formula (SEQ ID N° 5) : |
A1-His-W-Ser-Tyr-SPL-As5-Arg-Pro-NEt (IVa)
in which Ay, W and A5 are as defined above for (1la).
25 A further preferred group of peptides (Ila) comprises the peptides of the
formula (SEQ ID N° 6) :
A1-His-W-Ser-Tyr-SPL-A5-Arg-Pro-AzaGlyNHy (Va)
in which A1, W and A5 are as defined above for (I1a).
Among the peptides of formula (IIb), a preferred group comprises the
30  peptides of the formula (SEQ ID N° 8) :
A1-Ap-W-Ser-A4-SPL-A5-Ag-Pro-Z (II'b)
in which A1, Ao, W, A4, A5, Ag and Z are as defined above for (IIb).
A further preferred group of peptides (IIb) comprises the peptides of the
formula (SEQ IDN° 7):
35 Aq-Ar-W-Ser-Tyr-SPL-As-Arg-Pro-Z  (IlIb)
in which A, A2, As, W and Z are as defined above for (IIb).
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Anong the peptides (llla), those where A[(:Yrr] is pAuw and Alerr] is Ser are
preferred. Also preferred are the peptides (Illa) where Alerr] is pdu and
Wis Trp. Anong the peptides (l11'b), those where Alerr] is
AcDNal , Alerr] is Dpd Phe, Alerr] is Npg and Zis DAlaNH err], are

f d. 5 t A . [
R(Y:S\glr r eA[ orr Among@ﬁ@%pﬁcféﬁ i) 'llﬂ)%@ vidletd ke»rlr s gtr?lge%drﬂe‘?nréﬁségfrarrl 'S

] i he a Z'1s DAl.aNH L r
Especial ly pr é?rE?‘F‘gg-%EQ Preferred e n@tﬂsﬁlﬂamgm A} is pGlu and W is Trp.
pA u- Hi s- Tr p- Ser - TyrAfmidhg ltieeipdptigleP(1*b)Hhose where A is AcDNal, A%_ris DpClPhe,
Aesar H o 11D et Mg 5P B 2 P u-H's-

-Ser-Tyr - -LetrR - - ’ )
PG u- Hi s- Ndl - Ser - TyrAsehg ltheipeptiylePr(BIYEthose where A} is AcDNal, Ay is DpCiPhe
et o 1 o 1rp. A POARREL B R0 S
PG u- Hi s- Tr p- Ser - TyrEspetially erefprgedrare tfollowing peptides :
PA u- Hi's- Tr p- Ser - TyrpGigly £8e9- TR SPNEE en- Arg-Pro-NEt
AcDNal - DpC Phe- DTr p- - Tyr - PLS- Leu- - Pro-"DAl aNH2
AcDNal - DpCl Phe- DPal -geéﬂf%lﬁt .eu-ia.r%ﬁ’g:mrmt
AcDNa: - ng"Pﬂe' DBa: -;ﬁem=H§srbhﬂ?lS§L-€lyrr<Sﬂ>@=IE6wAEgéPﬁiWEt > 20
AcDNal - DpCl Phe- DPal - - Dr s SRL - -Arg-Praq- NH
Exanpl es of the sal t@%’?ﬁ"%ﬁ%@éﬁ%‘gﬁ“ﬁ&%ﬁﬁbl e acids are those
with mneral acids, AcSdr-His-NarSeedamdPe-LdweAtgBroaNEL ori de, hydr obroni de,
sul f at e, phos ey oprad e, ogensyl il &ye,di hydr ogenphosphat e or
I e

nitrate, and those \ glbfi c a as for exanple the
acetate, oxal ate, taP@hallis-Toovw atSPL-Tle-Arg-Pigtl¥Bt e, funmarate, gl uconate,

citrate, pgyate, MeyGheHisERPSHAtR-SHICCELAE-PrNEt25 tol uenesul fonate or
napht hal enesul f onat the salts wiih

e I f
phar maceutical |y accéﬁ?glﬂl‘\?pgé%l&ljgf%E%(r%gg'éfﬁ'ie“"‘wgtﬂﬁ"ﬂ?&‘éﬁ}{br al kal i ne
eﬁrt h net ﬁl s such aEAsDwaumpQbEiteaBE@al&r-meSHIHDELGIAlrg-Pro-DAmEHQSi um and
those with organic r
met hyl gl ut am ne, andﬁ ?ﬁ@aﬁpﬁ)@}ﬁ%ﬁ@@agg&'ﬁr'ﬂ}?}%gu%gﬁy—ﬂgélglt%% ding to the
present invention cafcbBbapPebdithedDBgl-SerdprLys-SPLnNpe-AgdRrn-RAkMHues of

peptide cheistry sucPadsief @F mex MR @itﬁ%ﬁﬁ%eéﬁdﬁl?%h%table acids arS Blddk 1 ON
or solid phase peptide, synthesis ener hesée .t echni ques. i nvol ve

the stepw se 2 h R BErab i Sueh aérﬁalrgﬁxgﬁalpmﬁéév ochigiie, hydEaprosaids S, y
protected- to phdsphdte,NBomey liydeogehailate, @hydrogenphosphafer 6f @ltedeé,Yand Rfose
pepti des accordi to.the. jnvention are synthesized using St epw se
B0l o phase. oy Hithaupthie 26ids, S Aoy ExpBlentet Fr Bt SXREN: HEPEC U ¢ he
maleate, fumarate, gluconate, citrate, pamoate, malate, ascorbate, benzoate, p-
25  toluenesulfonate or naphthalenesulfonate.
Examples of the salts with pharmaceutically acceptable bases are those
with alkali or alkaline earth metals such as sodium, potassium, calcium or
magnesium, and those with organic bases such as amines, trometamol, N-
methylglutamine, and the like.
30 The peptides according to the present invention can be prepared by the
well-known techniques of peptide chemistry such as for example peptide synthesis
in solution or solid phase peptide synthesis. In general, these techniques involve
the stepwise addition of one or more amino acids -which may be suitably
protected- to a forming peptide chain,
35 Preferably, the peptides according to the invention are synthesized using
stepwise solid phase synthesis (1,2) with N-a-Fmoc protection. For example, the
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pepti des are assenbl ed on a 4-net hyl benZéIShydryI am ne resin (Peninsula
Laboratories, UK) or on an am nonethyl résin (Peninsula Laboratories, UK).
The C-termnal proline is introduced as 4-(Boc-Prolyl oxynethyl)phenyl
acetic acid. Subsequent renoval of the Boc protecting group is

achieved with | .. uar.o | cj L.chl nd

i et hyl 1 or naBYAHSET D) Spibfed. n, #C4heIbASRyNIED RLATPARGAT
neut ral i zat i ohaboxpteries,iUK) er goars apinomeghy) sesin (Pegipguta Laboratoriess il¥l,<). The

4-(2', 4' - di netheuRRE Pidlihe AERAraRIcE® 15 LB RDRPRMYxymétRighenylUgbdle acid.
Fnoc/ Boc stra%eg%;e of sg}gth Sics (é). . . he %anFeSQS conpri ses
assenbl i ng, cPBEsFAREtS %a‘jr‘% fthe §OF PROtESHSsBTOYR i gchievegdowith itflpongagesis;

:j. Assenbl § n/g acid tl'o_llowed by diclﬂororaéthartehmcbdhhdétdylfoxh’fmigoI(DMI-"ﬁgraskhi_ng as
eprot ecti on/ coupl i o) N .__Msed, . 5 washi,ng .
(3t mes -1 feHes difoPloBRERYsRine nenumlizallSE iso s passfg Ry w8 R

Pi peri di ne 25ré&n,n EWM2'¢tdimethoxyplenyl)Fmoc-aminomethylgheBoxwashiresin  using (7

times - 1 mn ch step 15 ml of solvent per gram of
pepti de resi nF%inrog/%oscesgategy ofsyntll:e‘gfs @5 Coupling of all the am no acids

(three fol d excess) The spethesy peraptises preemblmg, rlsavaes asdapwsification sBOR, asHoBt

and DI EA (@) . dEasiBe§BeBI:Ng Sstep is controlled for conpl etion by the
ni nhydri ne teit (45 Pnd doubl e coupling is perforned if necessary.
If, after the' BBupling the test still remains positive, the resinis

acetyl ated (acetic &or dllathbyphptides tli0 félivding xdepssteaiod/cOuff)g procedure is
Generally, a %MJ uoroacetic acid (TFA) treatnent is perfornmed prior to the
25 deprot ection/ cl eavage step. _ I'l. C eavage The
peptides are dl-aMEdwashing t he res(htimesl- 1 mihy deprotected by a

treat ment it R |pgut fndysio tl popigde (HF). 10 m of HF per gram of

pepti de 13! rir eslﬁénH, arrle usoe_gqjc!}dasg?carffi/ﬁ at O[err] Cfor 45 mn. in the

presence of p3crRiBgidiegdp “oe DMEhEHdes 1 K @0 f or trypt ophan- cont ai ni ng

peptides) as CAYRIFIR4shing (7 times - Antig) evaporation of the HF, the
crude reaction m xt !#reei %‘#vas d V\f%tokll . diqii hé"dee}eg%rare di ssolved in
TFA, precipitated wiCheRStRA° Bl Rt ERLPE 878 U RaeY P¥Suced
pressure. Coupling of albte dminopeids(three fokd exqps9)tie peifomddiia PR i de
o Cohetaly W) poh, 108 s BRERS) SRR, b e
78[err]C, 20 Isemplgtion by thgp muhydripogtest (4) and double coupling is performed if
PCT/ EP97/ 0632%ecessary. If, after the second coupling the test still remains positiv®, the resin is
acetylated (acetic acid anhydride, 10 fold excess and DIEA).

Generally, a trifluoroacetic acid (TFA) treatment is performed prior to the

25  deprotection/cleavage step.
II. Cleavage

The peptides are cleaved from the resin and fully deprotected by a
treatment with liquid hydrogen fluoride (HF). 10 ml of HF per gram of peptide
resin are used classically at 0° C for 45 min. in the presence of p-cresol and

30 ethanedithiol (for tryptophan-containing peptides) as scavengers.

After evaporation of the HF, the crude reaction mixture is washed with
diethyl ether, dissolved in TFA, precipitated with diethyl ether and dried under
reduced pressure.

If need be, prior to HF deprotection the peptide is cleaved from the resin

35 and subsequently amidated by a treatment with ethylamine (5 ml ethylamine per
gram of petpide resin, - 78°C, 20 hours).



When a’ benm&jysmrmp is present in the final product, TFA is pSPHEPE710332d.
per gram of peptide resin, Oferr] C 2,5 hours) for the final

cl eavage/ deprot ecti on. The gonposi tion of the cleavage
mxture in v %is the follow ng: TFA :83.3 %
5 Et hanedi t hi ol 2.1 % Thi oani sol 4.2
% Wat er 4.2 % Phenol

6.2 % Whéxi & ®endyil lgtauptis presert ihhBe fiasl froddETPANE e (19 ml

precipitated fromthe.re ion 10 ixtune b t.ion of, a |arge anount
of di et hyl et hFT ERfY SrPERER IR B06: P iou) ke %e%gmlﬁlgemﬁfgmg}ecpﬁ@ cr ude
peptide is dried undére cospositidn pf desileayage mixturel ih.v Rus thei fohdwing :

Al the peptides arerpurified by r.eyarge phase |iquid chronatography.

The general procedure of purification is identical for each peptide 15
however thé gradi entEtbanegithighi c solvle¥t is adj usted depending on the

initial ret ent if{joddiggt of thespeqtide. General conditions of
purification: Equi pnent | . KRONWALD SPERATI ONSTECHNI K,
Medi um Water 142%  pressure liquid chromatography
system ( Germany) 20 Phenol 16.2% equi pped with d ass

col um. Stationar hase :_si.l,i ca Bonda Cl Wat.er s)
15-25 [err]m 100 AAfET iR 6Y tRIBSE, e neblif ¥ preSipHARa Tosg he saction
El ution cdndi trixage bymddition pfiadarge Emoamnt of AlietBylethir. TAfReri savevak washings with

El uant B : CH?iﬁM] A : ture : Room
Flow rate ﬁeﬁ%‘é’%c@\‘{@ de &Eﬁmdﬁgg %rcrtefi%cﬁ-g%@sgﬁé' : W 210 nm
Fractioni ng I Purificaionper fraction Al'l fractions containing

the target conpound g ed geptiésiabhiifisy) %48Me BhasdQiquidOiibihidgfphiPLC. The
fractions with a pur,tﬁ hle%ler t% ?02 % e_goo,l e,g and f|Peeze-dr| ed.
In case the requeste %6?’? procegre aR}H&EFaH R df identical fag eaghy peptids i on
step, a sason](chomuvaf itlwtg'raﬂiem_tcﬁ“po@micfsionveﬁ@?_d ddgusted Pbpdhdiﬁ@uahftheghitﬁg step
are per . s 1he i.ons of purification for the second an
third steps afg{egﬁgﬂlé??fwggépgggt hose descri bed above except that the

sl ope of the dremtracongiionpefl yurggaiion order 35 to increase the resol ution.

WO 98/ 21229 : t . .
PCT/ EP97/ 06322 Equipmen : KRONWALD SPERATIONSTEC}%H{, Medium

After |yophilisation, all purified pBpis Hedidashtomrigephy ssysteppi(Germany)

20 equipped with Glass column.
Stationary phase  : silica Bondapack C18 (Waters) 15-25 um, 100 A
Size of column : 40 x 340 mm

Elution conditions : Mobile phase: Eluant A : 0.1 % TFA in water
Eluant B : CH3CN/A 60/40 (volume)

25 Temperature : Room
Flow rate : 40 mi
Detection : UV 210 nm
Fractioning : 5 ml per fraction

All fractions containing the target compound are individually analyzed by
30 analytical HPLC. The fractions with a purity higher than 95 % are pooled and
freeze-dried. In case the requested purity is not reached after the first purification
step, a second purification step and, if need be, a third purification step are
performed. The conditions of purification for the second and third steps are similar
as those described above except that the slope of the gradient is modified in order

35  to increase the resolution.



trifluoroaggloghpagal t. The final powder corresponding to eaﬁﬁﬁgpﬁdﬁgﬁ is

controll ed by anal ytical HPLC. The structure of each conpound Is al so
assessed by nass spectral anal ysis %Bd t he net peptide content is
determ nated by UV absorption. 5 The peptides according to the
present invention have a potent affinity for the LH RH receptors.
This affinity has been determ ned according to the follomﬁng nmet hod:

Pituitaries fromfe %ﬁ}m W P?%q

honogeni zed with a ga(;?ter onog g%ze@/ gﬁtﬁd\l\eﬁr{%t‘aggos b o as tpe‘zf) 10
cont ai ni ng 0. ¥flparegeetase salt. 1’1@)@ fingl ppyder qogassponding to each peptide is controlled

g phe?yl met hleﬁ,yla‘rr],aryﬁlcml H%?LCdEDhc s'iruémtre of ehdl c&ﬁ;ﬁ&inunﬂs ralswksa&em rihds t
acitracin e ho es re centr 0 m nutes
and ¢ he super ABRCHH STTRARLATE R PROBHE Frtey dudermpaedby 1Y ysogion
mnutes. The pel | et Theqreptidesravgendinged thepresam invehtige davesa ﬂaemrafﬁﬁnly édrove,

in the W t hout sucrose. 15 All
honogeni zat i oghnelbgt#‘é EJ’éH} I'on and subsequent incubation steps were
carried out at 4C. This affinity has beeal detpminsd etcordingrtatie foHawingongthodkr e

| noubated for, 2 houmni@gtDkbicanale Spiighd) PRHIGHE 0peRIGERbTAL | 4105, Of

test conpounds in the presence of -buserelin
(bet ween 1000 heFPESRIE GY‘MOtGé;?@H@EF@Z%nmI?&én@%(H by E%XPH'FI"@ assay

\r/]vas t e{ i )nat ﬁ%ﬁmlrﬁﬁ to;nt M)@uétastelrl 06 chfll PRISFEf | te he&%ﬂf&ﬁbhylﬂuomde) 5.6 he
arvester I a as. I ers e r e S
filtors QL roppanay 14 DUyl AR awgf%e e hsies Pk R aL ol

nmeasure the g for |0aninasestandithe suferfatanty wereHortheraehtrefiugeer atnt(800 g for 30

curve-fitting of f ' n ns of
STCAIMECE M T e — e
conpound was tsesm@dfﬁenbmwitbamsuﬂowperl ment s. This LH RH

receptor agsay was CK'FFh@ﬁfo?éﬂx%ﬁdmbMerﬂnﬁt@&ﬁtﬁ?érid%&bseqﬁent xﬁé’tﬂﬁﬁbﬁt@bssw'éx% ng
err -buserelin in the absence or

i ncreasi ng concentration g
presence of 1 PEIYMtghfabel | ed buserel in for non specific binding
det erm nati on. Aliqpens bf mebibtatienfadtiahs wess fncalmd:d/ﬁm H@n@ﬁxdﬂﬁ;gidam

har d' hod. .
di 5500, ati on' o °ff§ﬁ’*fstr%qs°n§%ﬂr#lﬁ§£ b Tt oribadhds B g BEABRE @0 o' fpm
[[err] 1] - buserdd [ 1> Weblesereémpélmtww yOQQ]umld EQD(B&/rﬁtandamhdmg on ligagi 2.9
atche.E)O rTh%%Qa)I fal ¢ flittlﬁmmmdaf E@Jthénc(fl"ﬂé&cﬁ[‘b6(vb‘éll) was

caI cul at ed'f \%err accor Pruss
equation : Ki mf‘fe@[eé} ﬁhf?‘{gh atyain ?F/mlﬁsqgﬁhgltyrkdﬁu elmep s, fi T
transformed i nggrepklactd m |ceOntfhg ¢iglk fithakcintillationexpEiasisi n rﬂéasﬁxfef ithe ty
scal es. WD 98/ 21229 . 174
PCT/ EP97/ 0632 Fadioactivity of 1. For each experiment, curve-fitting of resxiifal specific
The natural |ilgadidg agdift ¢dncehtfatiods sqfl teps campbumhgané fthei 30y %i inhibitory
experimental | erlilaiol (f@%)?‘gadﬂwoﬁﬁﬁgﬁd whs Rsteddn Ri¥eag 94aberiBebout 8.
This LH-RH receptor assay was characterized by 4 saturation
experiments using increasing concentration of [125I]-buserelin in the absence or
presence of 1 pM unlabelled buserelin for non specific binding determination.
Specific binding data were analysed according to Scatchard’s method. At
30 equilibrium (2 hours of incubation), the dissociation constant (Kd) and the number
of binding sites for [1251]-buserelin were respectively equal to 88 £ 6 pM and
15.6 £2.9 pM.
For each test compound, the inhibitory constant (Ki) was calculated from
its IC5g according to the Cheng and Prussof's equation : Ki = ICs50/(1 +
35 [radioligand)/Kd). Ki was then transformed into pKi (= - log Ki) for final

expression of affinity scales.



So-cal | ecwglgggiﬁgoni sts |ike buserelin, |euprorelin, tryptosetkpnoesatrelin
or deslorelin and antagonists |like antide show an even stronger binding to

LHRH 5 receptors with IC[err] in the Igubnanom)l ar range, i.e. pKi > 9.
The affinity of test peptides of the invéntion for the LH-RH receptors is
given in Table 1 bel ow WD 98/ 21229

PCT/ EP97/ 06322 12

Table 1: Affinity frae hituRl gaRPtDASRH itself, displays &O§RUgNAffinity with

g<<:31rrpl e 10 expenErgx(c?nrtTBlI%% in the 10 nM ragge, ie., a pKi equal to g@%ﬁﬁm e 11

9. 37 ESarqalled k@peragonists like buserelin, leuproreith, AByptorelin, histrelin

? gzpl e 13 or deslg?gﬁpapg aﬁtéigonists like aRti@8show an even strogx%%%hﬁxg]tg LH-RH
Exanpl e 157 receptors with IC5q in the subnanogof® range, i.e. pKi > 9.Exanpl e 18

8. 69 . ] . . X .
Exampl e 20 .EﬂngfﬁmW of test pepndg? gg the invention for ?héégﬁlp ﬂ?.[é[ rgceptors is
8.01 given iplahlsl lebelow 9.05

Exampl e 23 9.81 Exampl e 24

9. 60 Exanpl e 25 9.61

Exanpl e 26 9.58 Exanpl e 27
10.01 Exanpl e 28 9.51

Exanpl e 29 9. 44 LH RH

8.04 Leuprorelin 9.33

Tryptorelin 9.85 Goserelin

8.58 Desl orelin 9. 90

Buserelin 9. 37 Hi strelin

9.98 Anti de 9.22



The pepti ¢aso@sigsy ding to the general fornula (lla) exert ap-f 99%&%?25 N
activity upon the LHRH receptors in vivo,

ovul ati on
secretion in
WO 98/ 21229

in the female and in the
the male foll ow ng

PCT/ EP97/ 06322
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acuié

W starthgkg :HBinfth "fﬁilrm r&e
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i mul ati on of testosterone

subcut aneous adm ni strati on.

Sghrd Or nor nal
Peéular 4-day cycl es,

iniection of 50 mu/ka of sodium
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estrous cyclicity

t hey all

pent obarbita
spont aneous ¢
addi tion onl
saline, 0.05
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standard LH
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fol |l ow ng noi
search for o\

| the sBs#apPPeous vehicle (H

M pH Exdmgrentpai ning 0.1 % Rovi ne genum
pSt  ani ga S @rﬁ injected subgqut aneogs_;{
RH agonF&#8PGrt lexanpl es according t8-3‘he formula (11a),

doses Erampleu2i on in the veljicle ded8ri bed above.

Jocyt es.
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i nduce ovul a
per cent age o
| east one ov
of the inject
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gi ven in Tabl
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(nanogr ans/ r g
Exanpl e 10
4.6
Leuprorelin
2.9
Deslorelin
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ar oungognBfind®™ on

. t he
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¢ks the

nns. Bl
- bl ockEdampientdl s.
ion dugk&gpéeh% ni ght bet weer

ovulating female rats, defi

f ound

ed dosexahbr I®0t ency of LH RH and ggoni sts is expressed
bduci ng..50 % of. ovul ation (EDjerr]) ng e
S o7

bet 12 ani mal s.

des acEmampl@d o forrmula (llja) to iBBduce
€ 2 bekginpr(1

PBS:

in the

COTIL T Ul

EDH0
t) Example 22 Exanple 9 9.05
Example 23 5. 9.81
xgrl;llple 24 1.9 9.60
Gexempld 15 ’ 9.61
Example 26 4.8 9.58
Example 27 10.01
Example 28 9.51
Example 29 9.44
LH-RH 8.04
Leuprorelin 9.33
Tryptorelin 9.85
Goserelin 8.58
Deslorelin 9.90
Buserelin 9.37
Histrelin 9.98
Antide 9.22

arm et S TeceTr vy

8.94phosphat e buffered

al bum n).

y with LH RH,

The

in

At t he

T{t

ovi ducts are gxcised d careful ly dissected to
l:;re 8%§gati ve
| f 8 ecti ve,
r@gestrus and estrus.
ned by the

LH RH agoni sts

The

presence of [at
cyte i Fx@meledt? the two oviddcts, i$7lotted as a functign 15

xperi ment al
The in vivo
ovul ati

Exanple 12
15
Tryptorelin
4.3

by the
gjoups
pdt ency
o is

Tabl e %0'1 | nducti on of ovul 4ti on

3.5

The peptides according to the general formula (IIa) exert an agonist

activity upon the LH-RH receptors in vivo, resulting in the induction of ovulation

in the female and in the stimulation of testosterone secretion in the male following

acute subcutaneous administration.



Adul t " mal w&pg,ﬁg;ge Daw ey rats are treated by a subcut aneoupciRpeddssn 25
of LH RH agonists at the sane dose of 30 nanograns/ kg dissolved in PBS. Two
hours | ater, blood sanples are drawn for 1Bot al plasnma testosterone

measur enment by WO 98/ 21229

PCT/ EP97/ 06322 14 di rect
radi oi nmunoassay (I mmunotech). At this dose, LHRH itself is not active;

standard LH RH agonm@rﬂb@ﬂﬂie’sgﬁmﬂﬁc& &% arsd xﬁsnmﬁ@rf&i mgniapeitﬂfu dlidityl @)
Lestost erone. by daily Vagin et leadt 2 regular 4-dpy 236i%s, dugy & igive an

t est ost er one by daily vagma{ SR
n mtrapentoneal injection of 50 mg/kg of adiiimipentobarbital around 2:00rBN{ onper

group) ExhenHay of proestrus, whxcg gloclgs Fe §;;o%tgneo&s Qvulation in tge negamf:exarrpl e

Exanpl e 10
11 5 control animajsl receiving+in addition only the subcutaheous velielenPBS 1:7

9.1 1. 3*** 0 7.3
1 G+ phosphate buff%red sahn@ 005 gﬂ’pb@f ¢bhtaining 0.1 % bovine §eg;drr]

1.1*%** albumin). @\t the samg@peqeﬁrammals are injected subcutaneoysjy M’l[hefrlﬁj 7k k*
23 Goser glahBard LH-RH agonists or exam le%%c@ord?ng'f’fo the formula (la), at various 6

Hi strelin 2.7 ge 6

Tryptorelin doses in solution in the yshigle symbed above. The following mpming, the

Leuprorel ip  oviducts are cxc:sed ahtl. Ghrefullp*didsected to search for ovocyte§i None akéehl cle
(PBS) K 23
p<0. 01 found in the p %gailgbégbual blocked a?hnéalf)ept | des according to the

general formula (I1Hf effmtme, ahl-BHt aggoistsindace ovlstio dugng femightebdtwedzH
receptors In ¥Qumg %@g' dsbrlg. rfle g)'él%ehﬁgé kgt RAfat B g\ﬁwl@%@ndeﬁmd ﬁ;,n tﬁ@e

femal e. rats ar

nor mal est r ouPrespned ef atyeast one gXPCHiEin Png ghihsdWonviduct, islpitqd asta f“éﬁ%‘?n 2

{ ﬁgul aL _ 4| gaylo(fmé ctédrﬁ'%éer?ﬁé?ﬂudfc&%ymf LH-RH and)lsgttmembscpmmpw 08 dgbé hter
e veni cle al on ene- and wat er

50150 vol 1 vryucise Seve OF arpllivhdERsel <Hiong, ergmental itheComaiing

(11b) dissol vadtweentériosl vatiimalse, around 2: 00 PM on t he day of proestrus.

by et one venicl ettt BLRR) o QY YeBlisth ARORKADEPHBtathaf RIRRBLL 21 o

ovulation is given in Table 2 below :

20
Table 2 : Induction of ovulation

Compound EDjsg
(nanograms/rat)
Example 9 3.5
Example 10 5.0
Example 12 4.6
LH-RH 15
Leuprorelin 1.9
Tryptorelin 2.9
Goserelin 4.3
Deslorelin 4.8

Adult male Sprague-Dawley rats are treated by a subcutaneous injection
25 of LH-RH agonists at the same dose of 30 nanograms/kg dissolved in PBS. Two
hours later, blood samples are drawn for total plasma testosterone measurement by



recovery ofygeimamus ovocytes in the oviducts the foll ow ng pEFRbdIhs322. _.:
If effective, LH RH antagonists totally bl ock ovul ati on. An antagonist 20

activity was detected with e.g. the corrpou‘?ds of exanpl es 23, 25, 26, 27,

28 and 29. The 50 % inhibitory dose 6t antide is slightly lower than 1
[err]g/rat. At this dose t he conpound of exanple 26 is still active,

al though with a lower intensity. The WO 98/ 21229

PCT/ EP97/ 063224 act radioi I tech). At thi DU : npound
of exanple 27 (geecs r%é?,\xltenvné\?noaal«sossgérmxtngnobgc r)rbr ethbsoctioesr?t Lﬁ%lﬁl lgsﬁ%filgigoﬁ %Ctﬁg > this
set of experi nitpdard LH-RH agonists and-sglegted -expmplesiacpending toyfarmala Giia)sare

Tr eat ment compared in TXHE€3 below : Number of ovulating femal es /
([err]g/rat) total nunber of treated fenales Vehi cl e

- 29/ 30 10

0/ 8 5 Table 3 : Total testosteréne 0/ 11

Ant i de 2.5 2/ 6

1 ~o45 e 5m

4/ 5 Exqanpl e €8mpound Tofd) testosterone n 1/5

55 Ex drpt-e—26 e 5 (A © 25 |  (animals per grotp)

1 Example 9 3/5 13.1 £ 1.0%** 6 5

0/ 5 Ex3ERAApIR 10 543 1% 0/ 5

0.5 tip 3/5 'E>—<a'l le 28 > 5

2/5 Exihﬁﬁreplgdl 511.4+2. 5 0/5

1 Example 15/ 5 9.1 Np3s+gn of |toxicity §s observgd

with the peptildes aof the inventipn at armacdutically active doges.
Thus, the pept ﬁ@g&Sfltgt he i nventj on an7d31trjlequrl pharrraceutically accept §bl e
10 salts nmayEksmpisd@ i n t he trkat neht7 arl.Pr&ventijon of varg ous conpllaints

or di seases Busevr@?r{ ein a LH RH agoriis.%ti &rna,n,t agoni st acti \ﬁbt y 1s

required Goserelin 15.0 £ 2.5%%x 6
Histrelin 12.7 £ 1.9%** 6
Tryptorelin 12.1 £ Q. 7> 6
Leuprorelin 11.9 4 1.5%%x 6
Vehicle (PBS) 2.28 £0.40 23
**p <0.01
**% 5 < 0.001

The peptides according to the general formula (IIb) exert an antagonist
10 activity upon the LH-RH receptors in vivo, resulting in the inhibition of ovulation
in the female.

Adult female Wistar rats are first monitored for normal estrous cyclicity
by daily vaginal smears. After at least 2 regular 4-day cycles, they received by
subcutaneous injection either the vehicle alone (0.5 ml of a mixture of propylene-

15 glycol and water : 20/80 vol/vol), or the LH-RH antagonist according to the
formula (IIb) dissolved in this vehicle, around 2:00 PM on the day of proestrus.
All but one vehicle-treated animals ovulated spontaneously as demonstrated by the
recovery of numerous ovocytes in the oviducts the following moming.

If effective, LH-RH antagonists totally block ovulation. An antagonist

20  activity was detected with e.g. the compounds of examples 23, 25, 26, 27, 28 and
29. The 50 % inhibitory dose of antide is slightly lower than 1 pg/rat. At this dose
the compound of example 26 is still active, although with a lower intensity. The
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LH RH anal ogues according to “formul a (1) are also

active doses.

No sign of toxicity is observed with the peptides of the invention at

Thus, the peptides of the invention and their pharmaceutically acceptable

10

wherein a LH-RH agonist or antagonist activity is required.

salts may be used in the treatment or prevention of various complaints or diseases

The main target of LH-RH analogues is the pituitary gland, but direct

actions have been reported on the gonads themselves (testis and ovary), on the

thymus and some lymphoid cell lines, on mast cells and on breast, prostate or

pancreatic tumors.

LH-RH agonists according to formula (IIa) exert on any LH-RH sensitive

target, either

a

stimulatory activity by

short-term

acute or pulsatile
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such as nifeprhsighRs Oarccsmfgt 29| BRfhIA (1) alon@ | ROSombiBaGS With RERRInR0E.
Simlar indicatigns can encount er ed é #EVGH nary nedi cine for male or

25 female doﬁ@nga&‘“SPr TWUPBICSINE ABETLS $UT °F@HE‘?‘F1% YHESRRLE, HAPAHCIR
anal ogues 20 tacesliz@usthedr dedivhhvespamd the)like. The LH-RH analogmcﬁcbexrm@mhé of

cont & i ng. an EPRROT AT oJoBHHEe of St VRIERE 1, oFE cpvatmeno ARG DR R, ot
or a phar maceuniohinynadisepesbgreft sgjectiether etsvmc diseases, and rin xbel txeatniens unft abl e
30 phar maceu further aspect of the
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i nvention rela reating an preventing the above
di seases whi ch conpr L&&BHanslagues a5cpriing @ fﬁgppl@r({)sarq)pspemally ugifplralopeios need

thereof a bher apebibiatiby vafl st stwoidNBULInaabtréphiveptih diee afhibicbAlpRnning
(1) or a phar TeRd 'ijrgglg%zrailxalg %3G 1ct>na1bn| i %gjotfe&iﬂ%t?o%f programs, and in the treatment
of male and female infertility or hypogonadic states. Conversely, they can also be
used in male or female contraception or treatment of hypergonadic states, alone or
in combination with sex steroids or gonadotrophins. This applies to men and
30 women, but also to wild or domestic animals in uses such as improvement or
control of reproductive performance, or as a tool to optimize breeding strategies.
LH-RH analogues according to formula (I) are also especially useful in
men to treat advanced prostate cancer, but can also be used as a first line therapy
in this indication and in benign prostatic hypertrophy, alone or in combination
35  with inhibitors of androgen action, i.e. the antiandrogens such as cyproterone
acetate, osaterone acetate, chlormadinone acetate, flutamide, nilutamide or
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coated pills Oarccgr ?xlage%osfo%%&ta%)pi ng two or nore

Another aspect of the present invention is therefore pharmaceutical
compositions containing an effective amount of at least one peptide of formula (I)
or a pharmaceutically acceptable salt thereof, alone or mixed with suitable

30 pharmaceutical excipients.

A further aspect of the invention relates to a method of treating and/or
preventing the above diseases which comprises administering to patients or
animals in need thereof a therapeutically effective amount of a peptide of formula
(I) or a pharmaceutically acceptable salt thereof.

35 A further aspect of the invention relates to the use of the peptides of

formula (IIa), or of their pharmaceutically acceptable salts, for the preparation of a
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contai ning them or any device designed tggprotect t hem from
gastrointestinal degradation and to rel ease them when needed. All other
formul ations to be taken orally such as sol utions, suspensions, syrups,

gel s and the ¢ ehaﬂﬁg'LﬁM'a S| AREH) Ao ChANRDUR SESRUbAthens
are suited prowde at t he e IS
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formul ati ons Vicképtable tsallgSfes ted preppiatide ©f of medicambrt Kdving BHORHoarftigomisi g

to 1g per. human patient, fromone to 16 tinmes per day (in the case
of pulsatile 2tViaqninistration). 10 Al the above-nentioned
oral or parsenteral fTBhenpeptidesrsofofthe havejpni des preferentimblyoadiningsteredt hg
S on AN ehEiEraP ARG o B AR PRIABRLRS ofEPlsd ARLAND. provided °"°
or several phafhaced appt opr e excl pi ent's, oné or sev A

i nhi bitors of thatthedp$meam0pmidyome®ﬁdsever al absorption enhancers as

needed by the specifperdidl &‘ehve sysBimP N IIH-RH %E&brﬁﬁs oﬁ'ormula (Ha) Rapgmpowder
of pure peptides accordi ng Sadt e | nvention or their | cal |y

t
accept abl e sal @@cﬂﬁ“’é‘l‘%’tﬂ"ﬁé s 8upPressiysc ingdigaiions, fuge sﬁ%mlﬁqse Z%P antable form

for fast syplifakcs, Qﬁpidjsc’iiblenblodegradable polymericl hﬁxcrcnveﬂtmam -piirtidiesn@v be
described with reference.to i.ch_ are, not

tended to |1 THEsueRe o FytRr PhRescremfibioRs yich poi FEHRI SR pdtlofbplR.
the starting neipespridis salsedngieg éroei 1 Ing tod@meg peaiiunyarapadichtifor @ daration of

synt heti zed, a @,

Froc- Tyr((‘]?»ut)gariglE ntlt?rrgfh%TﬁB&O?l%orgh ~ 1 _year. Long I{-? n?_&n g{v\}g?gkl potfrlé ased
from Propept i dentgganisie f formla (Ib) will generallgrﬁ;gurm Mm)dws porthe s3@8 from
Novabi ocheyg (SXVo€vzx%fe|a§’é‘¢3nnu1§§)ns, rangmg from foRer &A1 GOSIrNE waeK to 1 year of

(é)
Frnoc- D- Ser (OBut ) - urc Swi,t zer,] an
P ne. A o TosoEsy. ARGEaaISes Al b9 adepied 28 hod, SEIEERPISS EFpending 00 (e, o
synt hesi zed acezﬂﬂcbrrxg)memsmqbaasgkybanﬂaﬁdohauhsxz ky L(EﬁR}Shgclimstlgarfahmgbmbts

correspondi ng Boc 2 no acid. 30
Froc-[err]-1I- qunnr@qla -Nal -OH and Fnoc- pC1 Phe were

synt hesi zed as racenﬂﬁlesther means of parenteralaesninistreden orriFtitpdafoetipimediate,
ethyl esterg, Weﬂﬁa)?éazﬁﬁ?ldtﬁémd/ehrvgﬁpbﬁ ekt §;bt'&ﬂ:s of the inveRidd & %Bc&@eous
- MeSer was synt hesi zed accord 5en0| {e &

- Fnoc- (S) SPL- IERIEsCHAL 1Ry#yena z‘%ﬁ“%’é‘é cﬂfrfﬁtfi‘%‘“}‘h‘ dieedie bl S(B}“*“é‘ﬁas

Ward et al (9) or prolonged continuous, pulsatile or planned perfusions or microinfusions using

the appropriate pump technology ; gas-propelled subcutaneous microinjection ;
vaginal creams, gels or pessaries ; rectal enemas or suppositories ; transdermal
25  creams, gels, lotions, solutions, patches or iontophoretic devices ; nasal spray or
dry powder inhalation device ; ophthalmic solutions, gels, creams or contact
lenses ; pulmonary inhalation of micro- or nano-particles or droplets generated
manually or with an appropriate pulverization device.
The unit dose of these parenteral administrations will range in humans
30 from 0.001 mg to 10 mg/day for LH-RH agonists of formula (Ila) and from 0.01 to
100 mg/day for LH-RH antagonists of formula (IIb), one to 16 times per day (in
the case of pulsatile administration).
Oral administration of peptides according to the invention is
preferentially effected using gastro-resistant and delayed enteric or colonic release
35 formulations which can be coated pills or tablets containing two or more
components, hardened gelatin capules, special polymeric macro-, micro- or nano-
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EXAMPLE 1: pd u-Hi s-Trp-Ser-Tyr-SPL-Leu-Arg-Pro-d y- NH2
Assenbl i ng and cl eavage of the peptide weré carried out as described for
Exanple 2. 532 ng of crude product were obtained. Purification
was carried out using a |linear gradient of from35 to 50 %of 5

el uent B (CH3CHL i1 fg%lﬁfnéo{téﬁa Vi) &Vediev?& Ml gned toprotect tth fom

(approxi mate yi e urjfied teri otalne
Mass spectral ~&nwiojniesiinal pdeggada ]‘0%6‘3 to “ﬁease them when eeded. fdh gother

f ound: 124 gordnuf AR 8@ Be takdR orall y such as sol@lonBSiukhetRichs) rﬁyﬂfﬁs, &s 4ndfthic
purity 96.4 % ;. retentio

t)n
hoSar”H 5. Tr p. U oryizah stbimpLop i Nable faulasipns are suited providedfgt the

synthesis was desageédinoreseal a 1.2 nmol e scale. After addition of the

Lyrosine, the pept doneenl ot ahl bl ARPLOILTELE! Yafl 91di0nd hove

assenbling of the correspon
4- et hyl benzy| lﬁgrum}atmsrvetth vuit oseglomcntedesmfcfoméa g danging from 1 mgto 1 g

argi ni ne vere QPFBL@Qt héét&ﬂt afrhmBofe Sb' B4 glg&'esgg dﬁigﬁr(an 20QVerighidahife

gener al synthe 1S O nvention peptid tyrosi né were
i ntroduced usi ﬁgmmarw&» protection. After the tyrosine, the

subsequent j@ni no aci ggy Wﬂ)o@@lﬂﬁrﬁdnb&bﬂg oapaﬁmeral formulanoxfsrr@pttﬁt;xe@haw as
described. Prior t t he {ll nal HE cr&g&g g? ble sal at nent was
perforned to r@fHHY ngﬁg © BUEpPon H: “:I'ﬁnmqug%a[llaﬁ@epta e salts may conﬁp’oups
Purification waae onsevieend pharimacsutivgllp approprate greipients] omd oxfseomllﬁxhﬁh)to?@o% of

cluent B over 30l (IR o XORM:bSAbliG emantBs b8 RAIRY pTEhEs dcfiidrotie 2

PCT/EP97/06322 -
20

% of purifiedna Were o anaely5|s
- FAB[ err] nodefadministration. expect ed val ue: 1250. 58 (average)
f ound: 15 128Qy Jowidek egsr b)n'e pe%txdes accordmg et tkﬁelﬂ{\)egﬁo&oéli %r 73.7
% ; purity 97.1 % ; retention tine 30 EXAVPLE

pd u- Hi s- 1Nal - séanwﬁumlméﬁcwfde nsalés @nyalmbsr%fd especially in the m@am i ng
and cl eavage Offoﬁﬂneorﬂmtsuﬂlengwr@pmﬁﬂiored out as described for

g adl ent of from 25 (hesvepgn W % $8uSE R R hresGietel) fTane

54 nmy (approxi reaamples.ewtichaaremobintgndeifto émmtmheemvamtmmneambteapcmMn these

Mass spect bl %Q%};&L,S the %t%ﬁt’fni%érials used were either commercially available or
synthetized, as mentioned below :

- Fmoc-Glu-OH, Fmoc-Tyr(OBut)-OH, Fmoc-Trp-OH and Fmoc-
His(Trt) were purchased from Propeptide (France).

- Fmoc-Trp(Boc) was purchased from Novabiochem (Switzerland).

25 - Fmoc-Sarcosine and Fmoc-D-Ser(OBut)-OH were purchased from
Bachem (Switzerland).

- Fmoc-Arg(Tos)-OH, Fmoc-Tyr(2-Br-Z)-OH and Fmoc-Ser(Bzl)-OH
were synthesized according to Bodanszky and Bodanszky (5) starting from the
corresponding Boc-protected amino acid.

30 - Fmoc-B-1-Nal-OH, Fmoc-p-Nal-OH and Fmoc-pClPhe were
synthesized as racemates.

The corresponding acetyl ethylesters were enzymatically resolved using
subtilisin (6).

- MeSer was synthesized according to Mc Dermott and Benoiton (7).

35 - Fmoc-(S)SPL-Leu-OH was synthesized according to Hinds et al (8) and
Ward et al (9).
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expected: 1959.6 f ound: 1959.4 (MH err])

net peptide content 84.6 % purity 95.3 %0 retention tinme 14.18 mn.
EXAMPLE 4: pd u-His-Nal -Ser-Tyr-SPL-Leu-Arg-Pro-A@y-NHerr] 5

Assenbl i ng and cl eavage of the peptide were carried out as described for

Exanpl e 2. i ORI ' Iy ' 2jgpear
gradient of from 30 EXAMETE) f pGRl WT%&&WI&%}%}I\‘?HB ?gp%lg 1‘lrmﬁz

0] /00 § A .
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Exanpl e 2. 1on was“carr Wo steps, the
first one using a |iMassrspgetealianslysis - EST mode : of from10 to 70 % of

el uent B over 30 m neynaftdgt hejggyond one using a | i near
gradient of from 10 tg {0 % of eluent B over 40 mn. 20 50 ny
(approxi mate yiel d 19§ : of ph#Aeli @YeE®eri al were obt ai ned.

Mass spectypal anal yshes peptiddRioftent 73048 ; purity 96.4 % ; retenti6X fift 9062 miR44. 0

f ound: 1243.5 ( )i A . . n de conj e 13,8 % ;
purity 97.2 % rete?ﬂg—m’f’f.ségﬂrﬁ'ﬁfp'%%r%yrggﬁt"Leu'Arﬁ%&R/gtﬁﬁ’%Hz

pd u- Hi s- Tr p- DSer - TyFTheSBintHesis-wasgeaPried Gityat MH22 mmole scale. After adkliorbodf thg and
cl eavage of the pept,i.de:wer ! t 2 L D

Exanpl o 2. Rl GRREUE ol WS SPRF oo brbimatcly ¢ pans, for
gradi ent of from 30 ssergbling efithe corresponding sequenegsnt B over 30 min. 30

75 my (appyoxi mat e yi@ithg? Wit 40hetylbehiyilydiasindlre s glyeffedi f¥6Fne and
Mass spectral analysis, - FAB; er er rﬁode eégﬁ‘eicégéi: 1248, 3
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purity 98.6 % ; retegdnerd simthesid 6f Tl inventidb peptides. SPL-LetdAlRinosifie were
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PCT/ EP97/ 06322 ) m}I'OZEX({Cd%lthI@l& ﬁn%c %{'&ec@{(}ﬁ

WO 98/ 212286 98121229 2P1CT/EP97106322-

After the tyrosine, the subsequent amino acids were coupled using a
20 Fmoc strategy as described. Prior to the final HF cleavage a TFA
treatment was performed to remove the t-Butyl side-chain protecting
groups.
Purification was carried out using a linear gradient of from 15 to 70 % of
eluent B over 30 min. After lyophilisation 57 mg (approximate yield 39
25 %) of purified material were obtained.
Mass spectral analysis - FAB* mode :
expected value : 1250.58 (average)
found : 1250.5 (MH™).
net peptide content 73.7 % ; purity 97.1 % ; retention time 18.38 min.
30 EXAMPLE 3 : pGlu-His-1Nal-Ser-Tyr-SPL-Leu-Arg-Pro-Gly-NH3
Assembling and cleavage of the peptide were carried out as described for
Example 2.
Purification was carried out using a linear gradient of from 25 to 75 % of
eluent B over 30 min.
35 54 mg (approximate yield 13 %) of purified material were obtained.
Mass spectral analysis - FABY mode :



22 ' W098/21229 The peptide was synthesised by solid phagg REShS
usi ng a Fnoc/ Boc strategy as descri bed above in the general
synt hesis of the invention peptides. The serine residue was
i ntroduced as Fnoc- Ser (0Bzl). 2l g eavage was perfornmed with
TFA in the presence of a scavenger as descri bed. 5 0.328 ¢
(wet weight) of crude product was obtai ned. Purification was
carried out using a H( grqlg ¢gt of from25 to 80 % of eluent

B over 30 minutes. A @ Iyophl |sat|ql_n 82 ng (31 %yield) of purified
pepti de founger e oBP2Y-hEMH Mass spect ral

anal ysi s: FAB[err] nmpdepeplide content 84.6 % ; ;ﬁ%ﬂ%e% 8% ; kdteftioh c(rﬁwn A9 Sin.

Lounc, 3535, 5 (L g g st S BERRL OB G ol 9710

retentlon t

pd u- Hi s- Tr p- MeSer - TyAsséhblingandAsiepvBpoeflhy phbtide were carried out as déscribetfong
and cl eavage of the @%QH‘P were carried out as described for 15

Exanpl e 2. P'%tirification was carried out in 3 steps, the
first and second onedunficatiprawhs cagmed out using a linear gradjgnh of émotn 30 td 606 2D t o

70 % of eluent B over, the third one using a
| i near gradi ent of frlégggl&er%@&gb of eluent B over 30 mn.

15 ny (approxi mat e yi68irag eppyoxsmatg yiald P& & )rftrarifigd mpaseréal stsrapblained. 20

Mass spectrngl anal ySinass spé¥eiaCinalysiRdRABT mode : expected: 1262.5
f ound: 1262. 3 (M err net peptide content 68.6 %;

purity 96.3 %: rete ‘i me24%658 nin. EXAMPLE 9:
pd u- Hi s- Tr p- Ser-Tyr f&EﬂdLeu ACH9.P(MENSt 25 The synt hesi s was

i ed out Boc- Prg: P ' o/S! ' , .
o mine ae ol oo 1 ABLpack 83h R 411600 TERRT 0871 R2 Behfon e 1420 im0 ¢
t he g deANPLE Mt p_@hﬁ-HisqulPheSbn_WenSPbquue@tg-HmsGly-NHv
The S.ubsqugnt am no A?s%b&lﬁhﬂf%ﬁ’d g@g@;@&ﬁhﬁegﬁg{? @vteggere 2l 'Rt §9¥edSibed for

descri bed ove. coupli'n term nal am no
acid, the peptide wa@@l’@é‘?/%d fromthe resin and converted

into ethylam de by afPL@ﬂic}(ﬁdnﬁwHéStdi*ﬁe&b\thWb@&pé hetfir@fone us F;a linear gradient

et hyl am ne per gram of tide Jesin.for . .
After cleavage the pr® 5tt2‘§$e1(9 Be ("d%f %gntggtorvgﬁééd“% f’{ﬁgﬁ}é‘% RBf ongusiE &nd
deprotected with HF dnedesadiehtes faboie to 70 % oMu&B/R4RARH0 min.

PCT/ EP97/ 06322

Pur 11 cat | O vs car ACdBE SN SR 820 Shpuriied syl e ROt e
gr adi ent of Mass spectral analysis - FA 'mode

expected : 1244.0
found : 1243.5 (MH™)
net peptide content 73.8 % ; purity 97.2 % ; retention time 13.65 min.
25 EXAMPLE 6 : pGlu-His-Trp-DSer-Tyr-SPL-Leu-Arg-Pro-Gly-NH»
Assembling and cleavage of the peptide were carried out as described for
Example 2.
Purification was carried out using a linear gradient of from 30 to 50 % of
eluent B over 30 min.
30 75 mg (approximate yield 27 %) of purified material were obtained.
Mass spectral analysis - FAB* mode :
expected : 1248.3
found : 1248.5 (MH™)
net peptide content 68.1 % ; purity 98.6 % ; retention time 17.78 min.
35 EXAMPLE 7 : pGlu-His-Trp-Ser(OBzl)-Tyr-SPL-Leu-Arg-Pro-Gly-NH>



from30 to 9 eluent B over 30 mn., and the second ongd4si ] near
gr adi ent oﬁ%%/%? 5to 45 % of eluent B over 30 mn. ? 1@9/0@3&5@

(approximate yield 8 %9 of purified material were obtained. 5

Mass spectral analysis - FAB+ node: 22 expected: 1219. 4
f ound: 1219.6 (MHerr]) net peptide content 72.5 %;
purity 95.2 % retention tinme 10.28 mn. EXAVPLE 10 :

AcSar - Hi s- Tr p- Ser - Ty & SPL- Lgl- Ar 05 - . Ling
cl eavage of the pept ?Bg dv\-e@klgyc\g’%sr fggg%sgét%a abyjéglé% 'Bed sy@ﬁés?msin% a¥Hloc/Boc

exanpl e 9. strategyrapr deseribed abavevashe general synthesivief thg inventiompeptides.

gradient of from 20 f[ﬂf Z&it%’r%id@é Hﬁé‘fntro,ducﬁd as Fmoc- er&ﬁ%‘lf:r 30 mn.
24 ny (approximate yield 22 % of purified materia re’ obtained. 15
Mass spectral anal ysfCieavagenmas pestrsmed with TFA in the presepes-gfiscavengsy aydescribed.

f ound: 4221. 6 ( Mol3eBrg(wet weight) of crude prédiict Rapbbtdmegont ent 83.5 % ;
purity 96.1 % ; retenqti. ' '

n.tinme 15.85 mn.. . . E .
DG U- 14 o= LNl - Ser - Ty Puftaiopog cri S ling g inear gradient ol FOBNET 80 Yy f eluen
cl eavage of the pept BdevendDeninates.i Afterdyoptaksatios 82ine (B If %ryield) of purified peptide

exanpl e 9. rLfication was carried out using a |linear
gradient of from 20 ?\fgr%%ﬁb}(?xg{i. el uent B over 30 mn.

33 ny (approxinate yMsssspeted anslysprfABEmodaterial were obtained. 25
Mass spect hgl anal yskgnectddSII8BRY BREge) expected: 1229.5
f ound: 1229.9 (average) net peptide content 80.6 %;
purity 97.9 %: retef@yndn B3R& MHES nin. EXAMPLE 12:

pl(;‘l u-His- N?I - ﬁer - Tyr n&feptidel cAiitgntPI8cs Mtpudiy %6.0 % ; retenti}@ﬁ&i@ﬁﬁ)i&'.ﬂ'gnﬂrﬂd

cl eavage of the pept ar . oMt cr r

exanpl e 9. w i %@@?‘gﬁ%ﬁéﬁﬁyﬁpﬁﬁ%&%&%GﬂX‘R‘&Qr

gradi ent of from 40 tAss@nblisghand|cleamage of the peptide werld carded 3@t ras ndescribed for

21 ny (apprlg)xi mat e yml‘ﬂp %9 of purified material were obtained. 35
Mass spectral analysis - ‘err] mode: expected: 1229.5

VO 98/ 21229 Purification was carried out in 3 steps, the first and second ones using a linear
]f’CT/ 5'39 71 06?%%(} . gradient of from 20 to 70 % of eluetnt B over (31 0 min., ?nd?%he %girc% one using a
found 12901 (ofELetel e gy Bor R B P L
AcSar - H s- Nal - Ser - Tyn5 Skl (dpproximgte Bicid M%) of purified material were obtained.
20 Mass spectral analysis - FAB* mode :
expected : 1262.5
found : 1262.3 (MH')

net peptide content 68.6 % ; purity 6.3 % ; retention time 18.58 min.
EXAMPLE 9 : pGlu-His-Trp-Ser-Tyr-SPL-Leu-Arg-Pro-NEt

25 The synthesis was carried out on Boc-Pro-PAM resin, the second amino acid,
arginine, was also incorporated via a t-Boc strategy as described above in the
general synthesis of the invention peptides.

The subsequent amino acids were incorporated via a Fmoc strategy as
described above.

30 After coupling of the N-terminal amino acid, the peptide was cleaved from the
resin and converted into ethylamide by aminolysis using ethylamine (5 ml of
ethylamine per gram of peptide resin for 20 hours, -78°C).

After cleavage the protected peptide was extracted with methanol, dried and
deprotected with HF as described above.



Assenbl'i ngyagdgslesvage of the peptide were carried out as desefkRRReiRr - S
exanpl e 9. Purification was carried out using a |inear

gradient of from20 to 80 % of el uent B over 30 mn.

36 ng (approxinmate yield 15 % of purifi ed®¥mterial were obtained.

Mass spectral analysis - ES[err] node: 10 expected: 1232.5
found: 1232. 2 (average) net peptide content 68.9 %
purity 95.1 %; rete RN

oG -t 5. Tr p. o - Tyr '%ﬁ&ﬁ%ﬁﬂ'ﬁ«ﬁgﬁ?%{‘m two stc%ps the first o é—ghﬁélar egsadx?t of
was synt hesi zed by séi'qﬂél 3frHasyd @%ﬁﬁ‘é‘%’?tsB&Ye’é-”%mm 2adthe Si@nd One usmgah%

gi-tﬁrm nal Aéa%y N'("?édxl:nt%&'rcﬁ@ﬂ??@%% aﬁelh@xhﬂipwﬁerim?ib 99 OdedGIOFOt ([a)(c:;;[wed
nk resin, O. g nitr.o ormat e was .added in

at 9.6 Yo Hatemh BRI o B Bigttal e 9 @EE o

m xture wassstirred a\naﬁ'ﬁpectralanalysns FABomod8:h and the resin was then

t hor oughl y washed. ect 2194he activated resin was subsequently
converted to Fnoc- AzaéP ﬁi Kk lb addi ti on of Fnoc-hydrazide
(19, 3eq.) inDW |fnum6he pr e@éﬁcﬁe(MH DI EA (72 hours). The

remai ni ng am no acid Wr$ 18 o ffrtyﬁ‘
follow ng the procedu%r gﬁérg\%c%gs dlgs%l; kﬁﬁg]g Int &R%\fg?g{n%;%%%g?s of
t he i n&&wt Agaar-His-Trp-Ser-Tyr-SPL-figu-AgRmodEWas t hen

cleaved frogthe r es'zﬂss@ﬂfghﬁg?aﬁa Sehfwaige %/ iR Poptide WetedearAdd out as described for
product was obt ai ned. T !{)gptl de was purified in two steps by reverse

phase graphy, the first step using a |inear gradient
of from10 to 80 %ofPunﬁcatlon was carriedlouensing adinesr gdientof, fran a0ttt 0 S&odHeldent
step using a |inear gé%gér of from20 to 60 % of eluent B
over 30 mn. Aft%r the second purification step the fractions
with a purity > 98 %24emg (g@proximate yield 2 ¥glod purified matasial weraohtaigdd.ng (17 %

yi el d) of rified paghids-WelendRERI-HedR+ Mass spectral
anal ysis - ES[ err] qgfa Sds%e nQ@ exprencot ed val ue: 1249.5 (average)
f ound: me@e@mnb%@cﬁ opi cal ). net peptide

content 80.5 % ; purifound8. 2 %221r&(mmt+|)on time 10.46 mn. 35

EXAMPLE 18: POl U-H - 110 580e Dien? 8358 gk 8.9 hetention i 9558 145°

Frnoc- SPL- Hol - OH was sEXAMRBLEdd .@&mfﬂsﬂglai-sen—ﬁr yaSPhileat ArgtBio-MEt Ward et
al . (9). Thg inter ﬁedAeéeg}]b%gegw Bv%%nspma géstﬁﬂl. RrdBSBied Fﬁﬁtz{]sahescnbed for

anal ysi s. ed wasS ‘consli st ent
The synthesis and cl eségstpde 8f the peptide were performed using the strategy
S descr i beplrifdatioN 3R carrEkd out using a linear %raﬁ’iéﬁt &ff B&hi20No W84 of eluent
carried out using a Iénear @radl ent of from20 to 80 % of el uent
over 30'min
33 mg (approximate yield 20 %) of purified material were obtained.
25 Mass spectral analysis - EST mode :
expected : 1229.5
found : 1229.9 (average)

net peptide content 80.6 % ; purity 97.9 % ; retention time 14.85 min.
EXAMPLE 12 : pGlu-His-Nal-Ser-Tyr-SPL-Leu-Arg-Pro-NEt

30 Assembling and cleavage of the peptide were carried out as described for
example 9.
Purification was carried out using a linear gradient of from 40 to 60 % of eluent
B over 30 min.
21 mg (approximate yield 28 %) of purified material were obtained.

35 Mass spectral analysis - EST mode :
expected: 1229.5



B over 30 Ry89os21229 26 ngy (approximate yield 10 % %T%X%Mdﬁzd
mat eri al wer e obtal ned. Mass spectral anal ysis -

10 expected: 1233.5 found: - 1233. 4 (M—I[err])
‘net peptide content 73.9 % ; purity 97.5 (904 retention tinme 8.77 mn.
EXAMPLE 16: pQd u-Hi s-Trp-Ser-Tyr- SPL- Npg- Ar g- Pr o- NEt

Frmoc- SPL- Npg- OH was synt hesi sed according to Hinds et al. (8) and Ward et

15 al . (9poudde | ntlggﬁqg@gr% gi pepti de was controlled by mass
spectral anal ysis. v e obtai ned was consi st ent W th
t heory. netpepticly sontent 4. 4 ifu; RUrEy Pageoq retentionjape it 4 S0umine

perforned using the SEXAI\ﬂ!DEB AcSar-H1s-NaI-Si?—‘FyEJSPECL€u°Ar ERINEE 9.
Purification was carrjed out uS ewgﬂ using a linea % ent of framSOtaﬁs[CO,(Vof
el uent 20 ng @gng; gleavage of the eP“ ¢ WEE G poR é‘bﬁa 4P

15 % of pugified nmatexample ere obt ai ned. Mass spectral

anal ysis - ESt+ node . . . ted: .. . f qund:
1233.1 (average) 25 Purification ‘_Nasn‘éatmﬁg)ae(g‘?tﬁl&gn aolﬁxé%ggféfp &%fmrBLﬁol tPfOQ%.O%e&‘)e?t
retention time 8.52 rBnaver30 min. EXAMPLE 17:

PG u-Hi s-Trp- Ser - Tyr -4gh &gﬁpﬁgﬁiﬁh@r el g%) of;]px{xgieg material WO o5alred! € O" was

synt hesi sed accor di ngwg
(9). The internedi at $8;f@5@tra<hén%%s CE ttﬂ@ﬂqeed by rrass spectral anal yS| s.

The val ue qjgt ai ned waspe@pgi stignp.swith theory. 30 The synthesis

and cl eavage of the p de erforned using the strategy
descri bed for Exanpl efegné 232 B averag he peptide was purified in two

steps, the first stemetpeptgleachiencé8. .9t apretgtos5df % ; retention time 13.48fmimm 20 to

0O e Of L ent & overr gy 4 30e IR FECON 51N, bol 10y -AJ8ly-Ngiy
(approxi mate yi el d 3 The priptigeiwas pysdhesiged by splidphase spnthesieen a Rink resin.

Mass spectr@l anal ysi-fhe ChhmitRMaGly-NHY$aPBérdkadPas follows : to 1.9 g of deprotected
PCT/ EP97/ 06322 26

expected val ue: 12 1Rink resin, 0.55 g (3 eq.) of prpdtrophenylchloroformatg v2a5(aéig§4 ngFM at
net peptide content 7¥88Cn; th@pfesérMe OQDIEA%S eqr)eu"ﬁmdaeﬁbd migudedwddistiedl at RT

EXAMPLE 18: pd u-His-I

Fnoc- SPL- NI epO—Iu\/\/a!sS %?ﬁg gl@%ﬁ‘&’d’@&ﬁﬁ?ﬁ%ﬂ%ﬁ% ‘gl (8) and Ward et
al. (9). The inter rredl‘lm activateh résite weassuhscquwtlywnbgmﬂaas EpecAzaGly-Rink by
analysis. o additith efffw -Hg&%ﬁ:ﬁ?gl 83 eagrsﬁlﬁm t}%'tppesE OSYDIEA 2

The synthesi's and cl eavage of erformed ustng trat
hours). The remammg amino acids were added with N-a-Fmoc protectlon

following the procedure previously described in the general synthesis of the
invention peptides.
The peptide was then cleaved from the resin and 0.265 g (50 % yield) of crude
25 product was obtained. The peptide was purified in two steps by reverse phase
chromatography, the first step using a linear gradient of from 10 to 80 % of
eluent B over 30 min., and the second step using a linear gradient of from 20 to
60 % of eluent B over 30 min. '
After the second purification step the fractions with a purity > 98 % were
30 pooled and lyophilized. 44 mg (17 % yield) of purified peptide were obtained.
Mass spectral analysis - ES* mode :
expected value : 1249.5 (average)
found : 1248.6 (monoisotopical).
net peptide content 80.5 % ; purity 98.2 % ; retention time 10.46 min.
3s EXAMPLE 15 : pGlu-His-Trp-Ser-Tyr-SPL-Hol-Arg-Pro-NEt



descri bed f\gbgﬁ)é le 9. 10 Purification was carri %1%9\73)8%299 a
n.

| i near gradient of from20 to 80 % of el uent B over

44 mg (approximate yield 20 % of purified naterial were obtained.

Mass spectral analysis - ES+ node: 25 expected: 1218.6 15
f ound: 1218.9 (average) net peptide content 69.4 %;
purity 98.3 % ; retention tine 13.91 mn. EXAVPLE 19:

pd u- Hi s-Tr p- Ser - Tyr gﬁ{lﬂ(’) gpﬁc}-fgl ﬁr\?as% hesised acco de% to BRE erfat” (@S@ncgd/mset

synt hesi sed accordin
(9) The i nt er nedi at eld9pebhe 1d@nmat@dmemﬂc @S bontralled bypaaﬁsmad:ctlahm#mss
The val Uﬁxe"@%@é c?lﬁﬁliﬁ)é@%a%&%is%érﬁ%th%& theory.

The synt hesi s and cl eava e were rmed using the strategy
descri bed for exanpl elltg synthesw and cleavagp@f ithe ééRtIdGnWWﬁsPeé@FmF asiagithe Srages
linear gradisent of frautried for 8khnipleb. el uent B over 30 m n.

obtained, 0 PR °§'gx5r§v%§e¥msflomlgi?ﬁﬁe£““ 6 pf Frga & 80 o cuent

expected: 1258.4 B over 30 min. f ound: 1259.1 (aver age)

net peptide content % r' 961 Yo/ 0 | L: 20.mn. 30
EXAMPLE 20: pQ u- DPhez%I'&lﬁ @%‘FB#‘ at‘%}ﬂ%E‘Gﬁ&&\?ﬁ’@?@"?ﬁ“ﬁﬁhﬁﬁ“’% obbaifd The
synthesis was carri edM@satSp@ntraianelwhiyl-tEé\&*hmadyt ami ne resin.

D- al ani ne, Brollne a E@lni n 3\ge§e i ntroduced using a t-Boc strategy as

descri bed above for t enera synt he§r| s of the invention peptides.

The synthesis was st afousd : ‘Wt h1%36 @@L DH. The subsequent am no aci ds were
gg/ 21996 i ncor por adt §eptidedcontdnif8.95% I; pLAGYI BS Y4l eftdntibs AnRiB Y P min. WO
PCT/ EP97/ 06322 EXAMPLE 16 : pGlu-His-Trp-Ser-Tyr-SPL-Npg-Arg-Pro,NEt

‘(Ij'he peEt iddes wer e demebe-(Sﬂ’éslegrd)EI\Afza\sy!_dhésiﬁmdcbﬁdhfgsmrl{iudé eoalHB) aad Ward et
escri be ove. c ar
G ad ent o om 30 18 6 The il @blitie S BRI hssBeth Bnatbdl.
25 ng (approxi mat e yi Ehelvguepblaineg wwasicorsdstenttvaith tieoer e obt ai ned.

Mass spectral anal ysigy h&fid hndTelev f th tide weRXp&fdriidd i'n%St?x Strat
f ound: 1258. 3 (aver%éggt = an age o ne'%= pﬁ‘ébu‘é'g cont ent 7u§ p SHrateey

purity 97.3 % ret en‘ti"?sﬁﬁb%qf?éeimﬁl& dvin. 10 EXAMPLE 21:
pQ u- DPhe- Tr p- Ser - Tyr Pﬁﬁ’ﬁcd&@ﬁvﬁds@aﬂ[éﬂ dafbgiblrh @inedr gradient of from 30 tSYMUAeF¢ltent

and cl eavage vere Carﬁ'over UEmr?S descri bed for exanple 20.
53 mg (approximate yield 15 %) of purified material were obtained.
Mass spectral analysis - ES* mode :
expected : 1233.5
found : 1233.1 (average)

25 net peptide content 72.1 % ; purity 98.1 % ; retention time 8.52 min.
EXAMPLE 17 : pGlu-His-Trp-Ser-Tyr-SPL-Tle-Arg-Pro-NEt
Fmoc-SPL-Tle-OH was synthesised according to Hinds et al. (8) and Ward et
al. (9). The intermediate dipeptide was controlled by mass spectral analysis.
The value obtained was consistent with theory.

30 The synthesis and cleavage of the peptide were performed using the strategy
described for Example 9.

The peptide was purified in two steps, the first step using a linear gradient of
from 20 to 60 % of eluent B over 30 min., and the second step using a linear
gradient of from 25 to 65 % of eluent B over 30 min.

35 6 mg (approximate yield 3 %) of purified material were obtained.

Mass spectral analysis - EST mode :



Purificati@mpsaearried out using a linear gradient of frO@%QF{r’Pg’{og%% Qf

el uent B over 30 m n. 27 nmg (appr ield
6 %9 of purified material were obtained. 15 - Mass spectral

anal ysis - ES[err] node: exffected: 1272.5

f ound: 1272.6 (average) net peptide content 78.3 %;
purity 99 % ; retention tinme 18.03 mn. EXAVPLE 22:

AcDNal - Dpd Phe- DTr p- =V |- L g- Pro-DAl aNH err] 20
Synt hesi s and cl eavggééc\;%%/\éﬂ‘gg'rri 2?I]§t§t as described for exanple 20.
The peptide was purifeunss in two stl@p8.2 (avesage)rst step using a linear

gradi ent of tide cBRer7 1.9 %4 Ofhuriyy 057 8 e Rhrefdi AP, _and

t he second step usi r?et%epl 1i ngar ) ﬂmﬁ' gra%i’enfﬁéﬁﬁg%ggg‘@g 70 % of

el uent B over 30 ni &%(___—_—AMPLE185PGlu'Hﬁ"H’@‘Qe&ﬂEWDSﬁLnﬁ@%Ayﬂ'gr‘?ﬂ\@t% of

Eg{l fi ]Ed Wgt erial WengOSPRINIEDH 2¥ms synthesised acchiiysy fPHEIds®! aR(8) ¥fd Ward et
err] node: ;

.expect.ed yval ue: 1435. ound:
1434.7 (aver age) al. (9). The mtegﬂ%({’atﬁélbqeipage E'Bﬁf%rﬁ{még.b@f rg3ss spgfittal §pa§ys§8 % ;
retention tinme 16. 9Xheivalue obtained was consisiedfiithEh&dy.
AcDNal - DpCl Phe- DPal —Ser = oPl- - - - NH err .
Synt hesi s and cl eavz}g’g s %ﬂ(’gs{‘gaalrng :_cggb@g? oggl%d é‘éﬁe&gef%{% g’?ﬁ%ﬁl@gi&’ strategy
Purification was cardesaibedfor exmpe 9. | i near gradient of from25 to 80 % of

el uent 10 Pu%_ﬁ‘&?ﬁ%n was BlRed out using a linear gratitediBf GORPIPYH mleoﬂé'hf'elng

5 9% of purified materi al_were obtail ned. Mass spectra
anal ysis - ES[err] rbagsr #4gnin. expected: 1397.1

f ound: 1396. 8 ( aMahg@aproximate¥aelAS024P3Ppurified material were obtained.
PCT/ EP97/ 06322 28

. + .
net peptide content MBSSSPEEIral aRalysis - E8 anede ot ention time 17.91 min.
EXAMPLE 24: AcDNal - Bafkdtbdk: DB2A18Ser - Tyr - SPL- Leu- Ar g- Pro- DAl aNH err ]

Synt hesi s ,and cl eav re Nkl as described for exanple 20.
Purifi catilgn was ca???%dc/i\ﬁout Cl?é?hgg‘é&#%er}ear radient of from30 to 100 % of

5 el uentneBpentisie coptent f9.4 % ; purity 98.3 % ; re@gntign timsp3ddi Bt e yiel d

3 % of purified matExAMPIIRIS: pBIAHNLUrp-Ser-Tyr-SPL-Cha-Ar¥ass-1$pect r al
anal ysis - ES+ node:

expected: 1452, 1 ) ng:
1451.6 (average) 10 Fmoc-SPL-Cha-QH, W&gﬁ%ﬁé‘sﬁ% ﬁ‘f‘@ﬁ%‘“@i‘.’ Hliggs et al, (&) 9"%&?@{&%‘ :
retention tine 18.52Ln®N.The intermediate dipeplidé\Wiak Eoitbolled by mass spectral analysis.

AcDNal - DpQ,Phe- DPal —-ger; Tyr 5b§§hé(|§\|g§§ %rgiégén?é\el?{g tﬁ%&er r]

Synt hesi s "and cl eavage were carr cr d for exanple 20.
Purification was carkheesynthesisiandnejeavage wéahe pertiticewereaferformed 26ingahe Gtrategy

el uent described for example 9.
Purification was carried out using a linear gradient of from 25 to 80 % of eluent
B over 30 min.
25 16 mg (approximate yield 14 %) of purified material were obtained.
Mass spectral analysis - EST mode :
expected : 12584
found : 1259.1 (average)
net peptide content 72.3 % ; purity 96 % ; retention time 14.20 min.
30 EXAMPLE 20 : pGlu-DPhe-Trp-Ser-Tyr-SPL-Leu-Arg-Pro-Gly-NHp
The synthesis was carried out on 4-methylbenzhydrylamine resin.
D-alanine, proline and arginine were introduced using a t-Boc strategy as
described above for the general synthesis of the invention peptides.
The synthesis was started with Boc-Gly-OH. The subsequent amino acids were
35 incorporated via a Fmoc strategy as described above.



B over 30 nmin.. 1 10 ng (4 %yield) of purified ' e .
obt ai ned. %898'2?229 Mass spectral analysis - ES+ node: nBE%HP@J”"&i

expect ed val ue: 1410.6 f ound: . 1410.7

net peptide content 74.8% purity 93.1 % 27retention tine 13.38 nmin. 20
EXAMPLE 26: AcDNal - DpCl Phe- DPal - Ser - Ni cLys- SPL- Npg- Ar g- Pro- DAl aNH[ err ]
Synt hesi s and cl eavage were carried out as described for exanple 20.

e v Aol LY el ol

purified material wedescobtdaboyd. 25 Mass spectral analysis -

ES[ err] node: . : GhES o ali 0 :
1481. 0 P H’é‘f‘cat‘e";’)‘%g co(r%ito\élg'l?ﬁ§§ a%“%%?‘??’if:"fs%mﬁ/g 0t 80 e’gﬁg?g@m
tinme 17.82 nin. B over 30 minEXAMPLE 27:

AcDNal - Dpdl Phe- DPal - 56iyd @bk inpite y RIS %)%f?glgﬁ@&hﬁ%?ﬁfe}e HMained.

Synt hesi s and cl eavage were carried Olijt‘* as described for exanple 20.
Purification was car Masgsereiral analsiss BS @ade gradi ent of from 15 to 50 % of

el uent eRpwsl: 30257.9. 78 ng (approximtive
yield 30 % of purified materi re _obt ai ned. Mass spectr al
analysis - ES[err] miehRd 35 1%8.3{\?averag5ipect ed val ue:  1417.8

f ound: 141 8etlpeptide coMBeRFIBBLA2Durity 97.3 % ; retention time 17.44 min.

PCT/ EP97/ 06322 . R T Rear Tur QBT T ano A v Drd

net peptidggcontent M@ﬁ%rﬁ%?@ﬁ@rp%“?&’es% %?1“ Nﬁgrﬁ?‘%ﬁ}%%
EXAMPLE 28: AcDNal - DS@nthieeis B¢ ledsge Were spricdpyt-assiesayibedifer apample-f@r r |
Synthesis and cl eava@gqrifesiforCRds’ daditedddtit usBig dQifehs Q%&'ieﬁt‘}ff PR PB!t6 8884 of elue?t
Purification was carrjed Ht using a linear gradient of from20 to 60 %o
eluent 5 B e\ Va0 . 85 ny (approxi mative yield

20 % of purified nmaRemglappRixémaetyddld6ds) of purified material WiéaSsbtapRe! r al

anal ysis - ES+ node: rral anal .e_xlgﬁpt ed val ue: 1424.9
f ound: 15 1428gss gpectral analysis= EX {068 o1 de” content 72.7 % purity:
97.5 % ; retention tiempect®i 39 1375 EXAVPLE 29:

AcDNal - DpCl Phe- DPal - =Ni cL - = JprLys- Pro-
Dp $54ndY Sy%?ﬁﬁb (mga(#ep y

DAl aNH[ err] . esi s an cl eavage were carried out as
descri bed for exanpl &eppeptide content 78.3 % ; pygity P9 Zat regantina dimeeal&- 92 @iBut  usi ng

a linear gradient of EXAPLE 200 AGDNU-DhCEPhe-BITrp-S8r-Tyr-SPL-Leu-ArgEProuRA1aRe1,M N.
20 Synthesis and cleavage were carried out as described for example 20.
The peptide was purified in two steps, the first step using a linear gradient of
from 30 to 100 % of eluent B over 30 min., and the second step using a linear
gradient of from 35 to 70 % of eluent B over 30 min.
6 mg (approximate yield 2 %) of purified material were obtained.

25 Mass spectral analysis - ES* mode :
expected value : 1435.1
found : 1434.7 (average)

net peptide content 78.0 % ; purity : 98 % ; retention time 16.92 min.
EXAMPLE 23 : AcDNal-DpClPhe-DPal-Ser-Tyr-SPL-Leu-Arg-Pro-DAlalNH7

30 Synthesis and cleavage were carried out as described for example 20.
Purification was carried out using a linear gradient of from 25 to 80 % of eluent
B over 30 min.
21 mg (approximate yield 5 %) of purified material were obtained.
Mass spectral analysis - EST mode :

35 expected :  1397.1
found : 1396.8 (average)



97 mg (33 ¢ of purified nmaterial were obtained.

spectral ar%pfgzgz)l- ES[err] node: expected val ' ’EP”i%éga

f ound: 1495.7 20 net peptide content 70.5 % ; purity:
97.5 % ; retention tine 18.66 m n. 98/ 21229

PCT/ EP97/ 06322 30

REFERENCES (1) G BARANY and R B MERRI FI ELD (1979) The

Pepti des, Analysis nt hesi s, . Bi q hap! :
ATHERTON and R. C. SI—E% idé‘é“é‘}%g % pit é%"?d‘““ “?8%%"5‘839 Yem nt heS| s,
| RL Press, OXFORD m_@ Awaﬂ@ﬂﬂ‘lPhedDB&lESeTZyaﬂBbBeu-%}]’ﬁED

J. Ch S Per ki ESCOTT
C D BOSSINGER and POTRAER JHdcIRage ygre camriéddy gs B for bcdmp
(5) M BODANSZKY andeﬁ@@pAmr{xa@gns using a linear gragignt f feam 39 tpr 1%&& iofie

synt hesi s, $pringer Maehd®oRer30ifin. (6) P.N. RAQ J.E. BURDETT Jr,
J. W CESSAD C.M D SON apd H. K. KI (1987) 15
Int. J. Pept. Proteih e HeE approyimaa yield 3 5 of@w}s matefial Berabieiethd N, L.

BENO TON (1973) Mass specfralranalysis ST mbde : 1915 (8) MG HINDS,

N. G J. RI CHARDS and J §GBI (1988) J. Chem Soc. Chem
Commun, 1447 20 ec’fg. "WARD;, B. EWAN, C. C. JORDAN, S.J. IRELAND, R M
HAGAN and folmﬂ.: BROI/NI(.@_(}@ex)age) J. Med. Chem, 33, 1848.

WO 98/ 21229,

31 net peptide content 82.4 % ; purity 96.4 % ; retention time 1§59 97/ 06322

EXAMPLE 25 : AcDNal-DpClPhe-DPal-Ser-Tyr-SPL-Npg-Arg-Pro-DAlaNH»
Synthesis and cleavage were carried out as described for example 20.
Purification was carried out using a linear gradient of from 20 to 60 % of eluent
B over 30 min.

15 10 mg (4 % yield) of purified material were obtained.
Mass spectral analysis - ES* mode :
expected value : 1410.6
found : 1410.7
net peptide content 74.8 % ; purity 93.1 % ; retention time 13.38 min.

20 EXAMPLE 26 : AcDNal-DpClPhe-DPal-Ser-NicLys-SPL-Npg-Arg-Pro-DAlaNHy
Synthesis and cleavage were carried out as described for example 20.
Purification was carried out using a linear gradient of from 20 to 60 % of eluent
B over 30 min.
73 mg (20 % yield) of purified material were obtained.

25 Mass spectral analysis - ES* mode :
expected value : 1481.0
found : 1481.0

net peptide content 79 % ; purity : 99 % ; retention time 17.82 min.
EXAMPLE 27 : AcDNal-DpClIPhe-DPal-Ser-IprLys-SPL-Npg-Arg-Pro-DAlaNHy
30 Synthesis and cleavage were carried out as described for example 20.
Purification was carried out using a linear gradient of from 15 to 50 % of eluent
B over 30 min.
78 mg (approximative yield 30 %) of purified material were obtained.
Mass spectral analysis - EST mode :
3s expected value : 1417.8
found : 1418.4



SEQUECE LSTAE

(A) NAME: oi re Ther anex
Hereditaire Al bert
COUNTRY: Monaco 10
(G TELEPHONE: 377 92 05 08 08

b o - | NFORARTI ON( B) STREET: éé#ﬁ’h’é%n nce

(© CdTY: Mnaco - (E)
(F) POSTAY CODE (ZI P):

98000
(H TELEFAX: 377 92 05 70 00

(i1) TITLE OF I NVENTI ON: LH RH anal ogues, their uses and 15
phar maceut i cal CO”’Q{Q?L%& %og
'V

_ 0 8 retentié ik 18!
SEQUENCES: 8 @E%@E%ﬂ&@ B %8 B@&k 3}%{29

MEDI UM TYPE: Fl oppW AcDNal-DpClPhe(lE}alégvﬁmﬁm-Npamrb}z;-

(C) OPERATI NG SYSTHM,uf2 Qs%/ \: %'éswere camed out as descnﬁ&) fopekd:
Rel ease #1.0, Version #1.30 (EPO).

(i) SEQUENCE G%RAMWW%S catied ont using 4 hnea(%f% S o2 o Aa&*o %}gem
(D) TOPOLOGY: |i near

(B) TYPE: sam no a0|3106&3o min.

MOLECULE TYPE: pept NAME/ KEY:
Modi fi ed-site Pep éS mg (approxmtag E@«m o?%un%ed material were Ot(té)f&‘bTHER
| NFORVATI ON: / not e= M¥ssaspestral apalysis d ESA[modd ‘Al er r ] wher e
Alerr] is pdu, .o am no acid and
A2 is a direct bon?gbﬁ%d @%ﬂge I%) hdg or 40 Dpd Phe"
(i x) FEATURE: found : (A 1RABNE/ KEY: Modi fied-site 45
(B) meﬂ) ON: 2 net peptide content 72.7 % ; purity : 97.5 % ; retention time 19.39 min.
EXAMPLE 29 : AcDNal-DpClPhe-DPal-Ser-NicLys-SPL-Npg-IprLys-Pro-
DAlaNH»
Synthesis and cleavage were carried out as described for example 20.

n

0. Patent I'n

Purification was carried out using a linear gradient of from 15 to 65 % of eluent
15 B over 30 min.

97 mg (33 % yield) of purified material were obtained.

Mass spectral analysis - ES* mode :

expected value :
found :

1495.1
1495.7

20 net peptide content 70.5 % ; purity : 97.5 % ; retention time 18.66 min.



(D OTHER ON:/note = "Xaa is an aromatic L- or

D-ami no ac%%’{ (i x) FEATURE: 50 (A NARET RERH06322 -

Modi fied-site - (B) LOCATI ON: 3 (D) OTHER

| NFORMATI ON: / note= "Xaa is a dipeptide A[8¢r]A[err]

where A3 is Ala, Thr, Ser, DSer, Ser(0Bzl) or MeSer and
Ad is Tyr, Phe, chACAI a, L- or D-PiclLys, WO 98/ 21229

PCT/ EP97/ 06322

L- or D-Niclys or L- or D-IprLys" REFERENGES re:

(A) NAVE/KEY: Modified-site 5 (B) LOCATI ON: 4

(D) OTHER I NFERI\/@‘é '18&1@ qnéqul mE§§i(%ct am

as shown int |cat| on URE: 10 (A
NAVE/ KEY: Modi fi ed- Ehez Beptides, Analysis, Synthesig)BiplogyTy ein26Chapter 1. (D)

OTHER | NFG%VATl C{i | ROATHERPONI and R .G SHEPPH 1989i Alerr]
where A5 i s an amn Ch_lerr rr b%h‘lgg or
(Clerr]-Cerr])cycl gaﬁ*iyhasapaemgan‘éziﬂ s 15

(Arg, HArg, Lys, (3Lps LeCN(BUEN .. HEITZ and BApmsmwsn L-
o D (g and P 0) s bR UBSILtheE Dgare o e
and Aph) I can (fél EsKﬁlkISERuReId COLESGATT; @%%%Euiénd P.I. COOK (1970)

ni coti no r pico I X :

(A) NAVET KR Rpart PagY BisdiRHe, 36305 LOCATI ON: 7

(D) OTHER | NFORMEDI MJB(RQMSZK@éndﬁ @Wé&ﬁq)\’ (18943 yNH[ err], 25
DAl aNH[ err] or - NHRTSE placribebEpdpitiae synthésis, g:ﬁﬁidr‘\grﬁ gHetiad kyl ,

el e i) 6 pn. rao, 1B BURBETI YR )w TERSEAD]Y b D NOKRD,
D.M. PETERSON and H.K. KIM (1987)
15 Int. J. Pept. Protein Res., 29, 118
(7) J.R. Mc DERMOTT and N.L. BENOITON (1973)
Can. J. Chem. 51, 1915
(8) M.G. HINDS, N.G.J. RICHARDS and J.A. ROBINSON (1988)
J. Chem. Soc. Chem. Commun, 1447
20 (9) P. WARD, G.B. EWAN, C.C. JORDAN, S.J. IRELAND, R.M. HAGAN and
J.R. BROWN (1990)
J. Med. Chem., 33, 1848.



(xi) SEQJE%g

Xaa

aci ds
i near 40

(A) NAME/ KEY: Modified-site

| PTION: SEQ ID NGO 1: 30 Xaa Xaa ﬁegﬁg Pro
2 5 (2) I NFORVATI ON FOR Ség%(%@ 2!
35 (1) SEQUENCE CHARACTERI STI CS: :

(i)

(B) TYPE: amino aci d!
MOLECULE TYPE: peptide

(A) LENGTH 7 am no
(D) TOPOLOGY:
(i x) FEATURE:

(B) LOCATION: 1 45

(D) OTHER | NFORMATI ON: / not e= " Xaa | sSERUPKRGH LdsTiNGerr] Al err]
where Alerr] is pGu or AcSar and Alerr] is His"

(A) NAVE/ KEY: NbdidENEHAL | INEFOBIATION:

(i X) FEATURE:

(B) LOCATI ON: 2

(D) OTHER | NFORMATI ON: / note= "Xaa is an aronmatic L-am no
(i6d)y PEECIORET: WD 98/ 21229

aci d" 5
PCT/ EP97/ 06322

(A} NAME: Laboratoire Theramex

3

3
(A) NAMVE/ KEY: Modi fi ed- §p)t §TREET: 6, Avenue Pripgg Hepgohiadke Plbert
(D) OTHER | NFORVMATI ON: / Holt &XTY¥ XMane<O 3 di pepti de A3A4

where A3 is as defined f&r €8

Tyr or Phe?

15

20

25

30

35

40

45

50

(H) TELEFAX: 377 82 05 70 00

{ii) TITLE OF INVENTION: LH-RH analogues,
pharmaceutical compositions containing them.

{iii) NUMBER OF SEQUENCES: 8

{(iv) COMPUTER READABLE FORM:

(A) MEDIUM TYPE: Floppy disk
{B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS

datnd gy Ts S

o e )
((29 TELEPH %EE 377 92 05 08 08

their uses and

{D) SOFTWARE: PatentIn Release #1.0, Version #1.30 (EPO)

(2) INFORMATION FOR SEQ ID NO: 1:

(i)

(ii)

(ix)

(ix)

{ix)

SEQUENCE CHARACTERISTICS:
{A) LENGTH: 7 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear

MOLECULE TYPE: peptide

FEATURE:
{(A) NAME/KEY: Modified-site
{B) LOCATION:1
(D) OTHER INFORMATION:/note= "Xaa is

a peptide AjAp

where Aq is pGlu, AcSar or an aromatic D-amino acid
and A, is a direct bond, His, DPhe, DpFPhe or

DpClPhe"

FEATURE:
{A) NAME/KEY: Modified-site
(B} LOCATION:2
{D) OTHER INFORMATION:/note= "Xaa is
D-~amino acid"

FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION:3
(D) OTHER INFORMATION:/note= "Xaa is
where A3 is Ala, Thr, Ser, DSer,
and A4 is Tyr, Phe, cPzACAla, L-

an aromatic L- or

a dipeptide Azlfy
Sexr (0OBzl) or MeSer
or D-Piclys,



(A) NAME/ KEY: Modified-site (B) LOCATION:4 10

(D) OTHERWRREHRA | ON: / note= "Xaa is a (S) spirol actam PCT/EP97/06322
as shown in the specification” (1 x) FEATURE: (A
NAME/ KEY: Modified-site 15 (B2 LOCATION: 5 (D)

OTHER | NFORMATI ON: / note= "Xaa is a dipeptide Alerr]Alerr]
where Alerr] is as defined for SEQID NO 1 and Alerr] is Arg
HArg, Lys, HLys, On, Gty ol Hubicryd®br 1- or GJ'—%%rIJ: TURE:

(A) NAME/ KEY: Mbdi fi ed-site TI ON: 7
(D) OTHER | NFORMATkKON:enpORE= "Xaa is G yNH err] AzaG yNH err ]

or -NHR[err] where R e(mr;]NM/asyd@;Bhnmdf.g_[teSEQ I D NO 1" 25 (xi)
SEQUENCE BESCRI PTI ON:  @SEQ.odATHNG: 42: Xaa Xaa Xaa Xaa Xaa Pro Xaa
1 5 30 (p) OTHER) 1tdRERMON: Do EGEGR" S ilkDa N®) Spirolactam

(1) SEQUENCE CHARACTERI STA£Shown in the specificatMn'LENGTH. 7 ami no acids 35
(B) TYPE: am no acid (D) TOPOLOGY: i near (i)
MOLECULE TYPE: pepki OREATHRE: (i x) FEATURE: (A

NAME/ KEY: 10vbdi fi ed- si t@) NAME/KEY: Modified-~Bjt¢ OCATI ON: 1 (D)

OTHER | NFORVATI ON: / not @2 G IPN: R tide Alerr]Alerr]
where Alerr] is pdu o@’aﬂT%FrRoﬁ%WR@R'DP% /Reteiti"d2arig asliveptide Aghg
Alerr] is a direct bond, PP 2DOFPAB ‘H‘PmDp‘Efllﬂné“th a (Cl‘CS’al’tYilx)’rFEATURE
(A) NAVE/ KEY: Mbdi fi ed- si(faCel cycloalkyl Slde g\’r
(D) OTHER' NFORVATI ON: / ndf'e: R, | ’sVSTr HCit or AP’” where
DpC Phe, DNal, DPal or DBgJ'°t P~!Ard a“d hbstltuted by one or

. - . WO (Cl-Cq)alky1 ro - or D-(Lys, HLys, Orn
NAVE/ KEY: Nbdlfled_SIte and Aph} can susbtltuted by an isoprcpyl,

nicotinoyl or picolinoyl group”

(A)

20
(ix) FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION:7
(D) OTHER INFORMATION:/note= "Xaa is GlyNH,, AzaGlyNHj,
25 DAlaNH, or -NHRy where Ry is (C1-Cglalkyl, (C3-Cg)-
cycloalkyl, morpholinyl, pyrrelidinyl or piperidyl"

{(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

30 Xaa Xaa Xaa Xaa Xaa Pro Xaa
1 S

{(2) INFORMATION FOR SEQ ID NO: 2:

35 {i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
{B) TYPE: amino acid
(D} TOPOLOGY: linear

40 (ii) MOLECULE TYPE: peptide

(ix) FEATURE:
{A) NAME/KEY: Modified-site
(B) LOCATION:1
45 {D) OTHER INFORMATION:/note= "Xaa is a peptide AjA,
where A; is pGlu or AcSar and Ap is His"

(ix) FEATURE:
(A) NAME/KEY: Modified-site
50 {B) LOCATION:2
(D} OTHER INFORMATION:/note= "Xaa is an aromatic L-amino
acid"

{ix) FEATURE:



WD 98/ 21229 Tk 097/,96322

34 WO98121229 gy | OCATI ON: 3 (D) OTHERFEC

| NFORMATI ON: / note= "Xaa is a dipeptide A3A4 . where A3 is
Ser and A4 is Tyr, Phe, cPzACAla, L- or 33 D-PicLys, L- or
D-NicLys or L- or D-lprLys" 5 (i x) FEATURE: (A
NAME/ KEY: Modified-site (B) LOCATI ON: 4 (D)
OTHER | NFORVATI ON: / not eza}) XeMe/8EYe QiR Sltact am 10 as
shown in the specificatii@n"vrocation:3 (i x) FEATURE: (A

NAME/ KEY: Modified-site (p) OTHER INFORMATIOB) /ASREATILIY Bs1b dipeptide A3z, (D)
OTHER | NFORMATI ON: / not e= " Xam@reSAq idi peplek teedASAS SEQ ID NO:1 and A, is Where

A5 and A6 arse as defined foryrSEE #HR"NO 1" (1 x) FEATURE:
(A) NAMVE/ KEY: Modified-site 20 (B) LOCATI ON: 7
(D) OTHER | NFORVATIKON /HFST@RE:" Xaa is G yNH err] or DAlaNH err]"
(xi) SEQUENCE DESCRI PTI O} SEB/KEX :NBodBfiedoGite Xaa Xaa Xaa Xaa Xaa Pro
Xaa 1 (B} LOCAZION:4 _§2) | NFORMATI ON FOR SEQ | D NO 4: 30
(i) SEQUENCE CHARACTERI SP) (3FHER INFORMATION:/noter) "XqaNGTHE () sR#ETAS2HEMds
(B) TYPE: amino acid as shown in Hje pppE}i3GPtit near 35 (ii)
MOLECULE TYPE: pepti de
(ix) FEATURE:
{A) NAME/KEY: Modified-site
15 (B) LOCATION:5

(D) OTHER INFORMATION:/note= "Xaa is a dipeptide Aghg
where Ag is as defined for SEQ ID NO:1 and Ag is Arg
HArg, Lys, HLys, Orn, Cit or RCit"

20 {ix) FEATURE:
{(A) NAME/KEY: Modified-site
(B} LOCATION:7
(D) OTHER INFORMATION:/note= "Xaa is GlyNH,;, AzaGlyNH,
or -NHRy; where Ry is as defined for SEQ ID NO:1"

25
(i) SEQUENCE DESCRIPTION: SEQ ID NO: 2:
Xaa Xaa Xaa Xaa Xaa Pro Xaa
1 5

30

{2) INFORMATION FOR SEQ ID NO: 3:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
35 (B} TYPE: amino acid
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: peptide

40 (ix) FEATURE:
(A) NAME/KEY: Modified-site
(B) LOCATION:1
{D) OTHER INFORMATION:/note= "Xaa is a peptide AiAs
where A; is pGlu or an aromatic D-amino acid and
45 A, is a direct bond, DPhe, DpFPhe or DpClPhe"

(ix) FEATURE:
(A) NBAME/KEY: Modified-site
(B) LOCATION:2
50 {D) OTHER INFORMATION:/note= "Xaa is Trp, DTrp, DPhe,
DpClPhe, DNal, DPal or DBal"

(ix) FEATURE:
(A) NAME/KEY: Modified-site



(i x) FEATURE; (A) NAVE/ KEY: Modified-sites

(B) LOCATI OROP8212297 49 (D) OTHER | NFORMATI ON: / n8CTEPIUG6322 5 c
respectively Alerr], W Alerr] and Alerr] . as defined for
SEQ I D NG 2" (ix) FEATURE: 45 34 (A) NAME/ KEY:

Modi fied-site (B) LOCATI ON: 6 (D) OTHER

| NFORMATI ON: / note= "Xaa is a (S) spirolactam as shown in
the specification” 50 (gy LocAipoh:FEATURE: (A) NAME/ KEY:

Modi fied-site (D) OTHEB)INECKMATION. /hBte= "Xaa is a dipeptBle RIAER

| NFORVATI ON: / not e= " Xaa i s wibydNHzeis |Ser and A, WQ 9821239 cpzacAla, L- or

PCT/ EP97/ 06322 D-PicLys, L- or D-NicLys or L- or BSIprLys” (xi)
SEQUENCE DESCRI PTION: SEQ I D NO 4: Xaa Hi s Xaa Xaa Tyr Xaa Xaa
Arg Pro Xaa (ix)]1 FEATURE: 5 10 5 (2)

| NFORVATI ON FOR SEQ | D NO NBME/KEY: Modified-isit&EQUENCE CHARACTERI STI CS:

(A) LENGTH: 10 am no aci®)s LOGATION:4 (B) TYPE: am no acid

(D TOPOLOGY: |inear (D} OTHER (INFPRMATEEICUnBLa=yPEaa piepii € spsrolactam (| x)
FEATURE: 10 ( ARSNANEINKEY: thgbelefcil Etkatipel (B)
LOCATION: 1, 3, 7 (D) OTHER | NFORVATI ON: / not e= "Xaas are

respectively A[err](:}x) FEATURE: -
(A} NAME/KEY: Modified-site

{B) LOCATION:S
15 (D) OTHER INFORMATION:/note= "Xaa is a dipeptide Aghg
where Ag and Ag are as defined for SEQ ID NO:1"“

{ix} FEATURE:
(A) NBAME/KEY: Modified-site
20 {B) LOCATION:7
(D) OTHER INFORMATION:/note= "Xaa is GlyNH; or DAlaNH,"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

25 Xaa Xaa Xaa Xaa Xaa Pro Xaa
1 5

(2) INFORMATION FOR SEQ IDNO: 4:

30 (i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 amino acids
{(B) TYPE: amino acid
(D) TOPOLOGY: linear

35 {ii; MOLECULE TYPE: peptide

(ix; FEATURE:
{(A) NAME/KEY: Modified-sites
{B) LOCATION:1,3,4,7
40 (D) OTHER INFORMATION:/note= "Xaas are
respectively A; W, A3z and Ag
as defined for SEQ ID NO:2"

{ix) FEATURE:
45 (A) NAME/KEY: Modified-~-site
(B) LOCATION:#6
(D} OTHER INFORMATION:/note= "Xaa is a (S) spirolactam
as shown in the specification”

50 {ix; FEATURE:
(A) NAME/KEY: Modified-site
{(B) LOCATION:10
(D) OTHER INFORMATION:/note= "Xaa is GlyNH3"



Wand A5 as_def.i for SEQ ID NO 2" 20 (i X) FEATURE;
R

(A) NAVE/ KEY: ied-site (B) LOCATI ON: 6 PCT/EP9T7/06322
(D) OTHER | NFORVATION: / note= "Xaa is a (S) spirol actam 25

as shown in the specification" (3%) FEATURE: (A
NAVE/ KEY: Modified-site (B) LOCATI ON: 10 30 (D)
OTHER | NFORVATI ON: / note= "Xaa is NEt" (xi) SEQUENCE DESCRI PTI ON
SEQ ID NO : 5: (xi) XSeQUENSE XascRerTION: dRarXaw:Aig Pro Xaa 35 1

5 10 (2) | NFORMATION FOR SEQ ID NO  6:

(i) SEQUENCE CHARAGEERESTIKES: Xad0Tyr Xaa Xaa Arg(BYo KENGTH: 10 ami no acids
(B) TYPE: am no acid 5 (D) TOPOLOGY: 1bi near (1)
MOLECULE TYPE: peptide 45 (i x) FEATURE: (A)
NAVE/ KEY: Modi f(2edINPRMATION FOR SEQ ID NO:(8) LOCATION: 1, 3,7 50

(D) OTHER | NFORVATI ON: / not e= " Xaas are respectively
Alerr], Wand Al errft) a¥EQUENCE CHARACTERISTICS:defined for SEQ | D NO 2"

(i x) FEATURE: WO 8/ 2EBGME: 10 amino acids

PCT/ EP97/ 06822 (B} TYPE: amino acid 36

(D} TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

15 (ix) FEATURE:
(A) NAME/KEY: Modified-sites
(B) LOCATION:1,3,7
(D) OTHER INFORMATION:/note= "Xaas are respectively A,
W and Ag as defined for SEQ ID NO:2"

(ix) FEATURE:
(A} NAME/KEY: Modified-~site
(B) LOCATION:6
(D) OTHER INFORMATION:/note= "Xaa is a (S) spirolactam
25 as shown in the specification”

{ix) FEATURE: _
(A) NAME/KEY: Modified-site
(B) LOCATION:10
30 (D) OTHER INFORMATION:/note= "Xaa is NEt"

{xi) SEQUENCE DESCRIPTION : SEQ ID NO : 5:

Xaa His Xaa Ser Tyr Xaa Xaa Arg Pro Xaa
35 1 5 10

(2) INFORMATION FOR SEQ ID NO: 6:

(1) SEQUENCE CHARACTERISTICS:
40 (A) LENGTH: 10 amino acids
(B) TYPE: amino acid
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide
45
(ix) FEATURE:

(A) NAME/KEY: Modified-sites
(B) LOCATION:1,3,7
50 (D} OTHER INFORMATION:/note= "Xaas are
respectively A; W and Ag as
defined for SEQ ID NO:2"

{ix) FEATURE:



(A) NAME/ KEY: Modified-site (B) LOCATI ON: 6

(D) OTHER IKREBREH ON: /note= "Xaa is a (S) spirol actam PCT/EP97/06322 -

as shown in the specification® 5 (i x) FEATURE

(A) NAME/ KEY: Modified-site 36 (B) LOCATI ON: 10

(D) OTHER | NFORVATI ON: / note= "Xaa is Aza@ yNH err]" 10 (xi)
SEQUENCE DESCRI PTION: SEQ | D NO. 6: Xaa H s Xaa Ser Tyr Xaa Xaa
Arg Pro Xaa 1(A) NAME/KEY: ModifDed-site 10 15 (2)
| NFORMATI ON FOR SEQ I D N} rOCcATION: 6 (1) SEQUENCE CHARACTERI STI CS

(A) LENGTH. 10 ami no aci(dp cBBER INFORMATION:/rolBe=TYRE: ikl (®) @pifblactam

(D) TOPOLOGY: |inear as shownl in tMel KtddiffidafRbn» pepti de 25 (1x)
FEATURE: 5 (A) NAME/ KEY: Modified-sites (B)
LOCATION: 1, 2,3,7 (ix) FEATURE: (D) OTHER | NFORVATI ON: / not e= " Xaas are
respectively Alerr], Al ¢hr|NAMPVERYd Wddufigd-ast80 defined for
SEQ I D NO 3" {(B] YOPCFEATURE: (A) NAME/ KEY:

Modi fied-site (D) OTHE*E BNFOREATPON @SS "Xaa is AzaGlyNEp) OTHER

| NFORVMATI ONY note= "Xaa i s 2 i rol actam as shown
in the specificati ¢® SEQUENCE D SCFE?(’SIOINEA?I@QED NO: 6: (A

NAME/ KEY: Modi fied-site 40 (B). LOCATI ON: 10 (D)
OTHER | NFORMATI ON: / {it é25"%8325¢% T@éF v 877 1P5Gr P’EﬁAlxaNH[ err]" (xi)
SEQUENCE DESCRI PTI O\ SEQ I D NO 7:7 45 Xad®Xaa Xaa Ser ‘Tyr Xaa Xaa

Arg Pro Xaa 5 10

(2) INFOE&ATXON FOR SEQ ID NOT 7:

(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 10 amino acids
20 ({B) TYPE: amino acid
(D} TOPOLOGY: linear

(ii) MOLECULE TYPE: peptide

25 {ix) FEATURE:
(A) NAME/KEY: Modified-sites
(B) LOCATION:1,2,3,7
{D) OTHER INFORMATION:/note= "Xaas are
respectively Ay Ay, W and Ag as
30 defined for SEQ ID NO:3"

{ix) FEATURE:
(A) NAME/KEY: Modified-site
{B) LOCATION:#6
35 (D} OTHER INFORMATION:/note= "Xaa is a (S) spirolactam
as shown in the specification®

(ix) FEATURE:
{A) NAME/KEY: Modified-site
40 (B) LOCATION:10
(D) OTHER INFORMATION:/note= "Xaa is GlyNH; or DAlaNH5"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7:

45 Xaa Xaa Xaa Ser Tyr Xaa Xaa Arg Pro Xaa
1 5 10

(2) INFORMATION FOR SEQ ID NO: 8:

50 (i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
(B} TYPE: amino acid
{D} TOPOLOGY: linear



(2) | NFORMATI ON FOR SEQ ID NO 8: 50 (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTHYOP872:2no aci ds (B) TYPE: ami no 3&GYEP7/06322
(D TOPOLOGY: |inear WD 98/ 21229 .

PCT/ EP97/ 06322 37 37

(ii) MOLECULE TYPE: peptide (i x) FEATURE: (A
NAMVE/ KEY: Modified-sites 5 (B) LOCATION: 1,2,3,5,7,8

(D) OTHER | NFORMATI; ON: @Bt "T6@8S Rbfide respectively
Alerr], Alerr], W Alerr], Alerr] and Alerr] as
defined for SEQ | QiNO 2EaTuRE: (1 x) FEATURE: (A

NAVE/ KEY: Modi fi ed-site(a) NAME/KEY: Modified-B)tdsOCATI ON: 6

(D) OTHER I3NFORVATI ON: / ot escATien: 1,2, a, 1,3), 8spi r ol act am

as shown in the specifi (at DDEER ISFORMATION: /nofd=X \'XEARURE:

(A) NAVE/ KEY: Modi fi ed-sit eespectively Ay, A, W/ B), LGCAREGN 10

(D) OTHER | NFORMATI ON: / not es deXaaed od SEHERr¥g: 36r DAl aNH err]" 20

(xi) SEQUENCE DESCRI PTION: SEQ ID NO 8: Xaa Xaa Xaa Ser Xaa Xaa

Xaa Xaa Pr&P Xaa  (ix) FEATURE: 5 10 25
(A) NAME/KEY: Modified-site

{B) LOCATION:6
(D) OTHER INFORMATION:/note= "Xaa is a (S) spirolactam
as shown in the specification”

15
(ix) FEATURE:
(B) NAME/KEY: Modified-site
{B) LOCATIQON:10
{D) OTHER INFORMATION:/note= "Xaa is GlyNH2 or DAlaNHz"
20

{xi; SEQUENCE DESCRIPTION: SEQ ID NO: 8:

Xaa Xaa Xaa Ser Xaa Xaa Xaa Xaa Pro Xaa
1 5 10

25



VO 98/ 21228

PCT/ EPO7/ 0638 208/21229 rﬁmmwo«sszz
CLAI M5 1. A peptide of theforrmlaé:SEQIDN[err] 1):

V- W X- SPL- Y- Pro-Z (1) 5 in whith: * \Vis the
peptide Alerr]Alerr] in which: - Alerr] is pdu, AcSar

or an aromatic D-am no acid and

I _ X . - A2 is a direct bond,
A 0 o0 O PP s the pgp‘r‘%ﬁ?’sisi‘\ﬁ HWIULHIHHIIEMI IIII
- Alerr] is Ala, Thr, Ser, DSer, Ser(0Bzl) or MeSer and

- Aerr] is Tyrl,_AP;E?ptidGBIﬁ@oﬁoﬁnulaj(SEQ%?;ﬁbqu, L- or D-NicLys or L-
e

or D IprLys; * SPL pifQl actam of forpula: 15 [err]
* Y is the dipeptide A[err]A[err]{"lfw @h‘v‘gm'i (I;m - Aerr] is

a_ndam' RO' aCisdd\ﬂhR\lhiﬁ: {(Cerr]-Cerr]) 2I kyl or (-E:[ err| DCE ir r]) I(E%\Cl oa:_kyl 20
side chain an . . SAlerr]..is L- or rag, rg, Lys,
HLys, On, Ct, HCt *OY1%thldeA1 1é’r“é}l’ﬁh'or D-(Arg and HArg) can be
Bul(oiti tu}_{Ed byo?ne o(r]I ;\p\/\ﬁ).{spiﬁp%ﬂu; Spgaxn_}r)amltakqm;ticD-arr_xigo(autdsandnd L- or
ys, ys, n an i gl }

ni coti noyl or picolinoyl. gl?gﬁsga ; ?%c'riig éé' ﬁlg_’*%]’?@‘&klafgpr i ) E"DAI aNH err],
Azad yNH err] or - NHFQ[%#ﬁ]anvﬁﬁ@mémRPePF P-aming agidiierr] - ferr]) al kyl
?gi onial |y ﬁ,ubstci[tut ]en;jxlqylﬂﬁ, ?E@btméyf\ﬂxﬁﬁf‘@hﬁh several fl ulori nle at o(rjnsf; a

err]- err])cycl pal ro c.radical selected from
mor phol i nyl , pyrrolidinyl” ahéf X.la, %"&eﬁéﬁgﬁyg‘%’%hm °rg¥f§q?
phar maceuti cal | y accept abl 8498MTys.Pha)cPzACAla? L- Ar Depidiye Laoe D-Midlgs opLel ai m

1, of the formul g ID Nerr] 2):
VW X SPL- V- Pr &P iptERs ! 11 a)
* SPL is the spirolactam of formula :

{ y.,’o N
N7(S) ﬂ/

O

15

*Y is the dipeptide A5Ag in which
- As is an amino acid with a (C1-Cglalkyl or (C3-Cg)cycloalkyl
20  side chain and
- Ag is L- or D-(Arg, HArg, Lys, HLys, Om, Cit, HCit or Aph),
where L- or D-(Arg and HArg) can be substituted by one or two (C1-Cy4)alkyl
groups and L- or D-(Lys, HLys, Orn and Aph) can be substituted by an isopropyl,
nicotinoy! or picolinoyl group ; and
2s * Z is GlyNH;, DAlaNHp, AzaGlyNH; or -NHR] where R| is a (C}-Cg)alkyl
optionally substituted by a hydroxy or one or several fluorine atoms ; a (C3-
Cg)eycloalkyl or a heterocyclic radical selected from morpholinyl, pyrrolidinyl and
piperidyl,
and its pharmaceutically acceptable salts.

2. A peptide according to claim 1, of the formula (SEQ ID N° 2) :
V-W-X-SPL-Y-Pro-Z (lla)



WO 98/ 2122 _
PO/ P67/ AL 3RS PCTEP06322 - |
whi ch: * Vis the dipeptide A[err]ABerr] i n which: -
Alerr] is pdu or AcSar; and 9. Alerr] is Hs; 5 * Wis an

aromatic am no acid of the L-series; * Xis the dipeptide
Alerr]Alerr] in which: err] is as definped for

- A (1) in
claiml1, and . SR - Alerr] is Tyr or Phe;
defined for (11" VBB aim 1. 10[ *]Y ’s the d pept i de Ammfmm ﬂﬂ””lﬂ. ch

- Alerr] is as*défsithedipepiide(A)Ap in whighm 1, and - Aer] ks
Arg, Lys, HArg, HLysa @ pGnfotA&arkiGhg. and *Zis AyNHerr],
Azad yNH err] or -NHR[le,rgl '%uerealzr{[‘err] is as defined for (1) in claiml,
and its pharnaceutitlRI§Htceptabl e salts. 15 3. A peptide

%coriﬂi a_g tevXl*awris%:Tm@ﬁxggbenﬁﬁﬁmdigfﬂﬁg%érgsl}mr] ]4): (118
err]-Hs- (]:Tyr-SPL- Al err]-Arg-Pro-G yNH err a
in which Al err%‘SE \glth%%"@f’?t]‘ ea’%ﬁﬁx["LWth]‘g’afre as defined for (1la) in claim 2,

and its pharmaceuti eAhliyasdefaptdol @ madlaim 1, 220 4. A peptide of
formula (ll1la) accordi im3, in which Alerr] is pQu and Alerr] is
Ser, and its %ﬁqg’rl;gg%@%rl?éc’al | y acceptable salts. 5. A peptide
of fornula (I F&PLasesdefined for(Ixinglawd] ;in which Alerr] is pdu and Wis
Trp, 25 @ndxiy§ (RPaieBERUAL &Rl whagcept abl e sal ts. 6. A peptide
accordi ng t]o cl a\fm 2, Sgﬁfhe #ogrlrul a. (?E,Q |D Nferr] 5):

Alerr] -His-W Ser- TyAsdbps deted;forid)insilgimyisrand] va) in which Alerr],

Wand Alerr] are as-dgfis neg| Ify3r HArg L) Ozh aCibPHCit3@nd and its

phar maceut | ¢al Ly, QGG able SBNTyor -NHR, whkie £ BB dlSed RSt T it g, © &'

Al err] - Hi s- W Send Ky phdsRlaceijtically acveptaBlesaliz.ad yNH err] (Va) i n which
Alerr], quld Alerr] are as defined for (lla) inclaim2, 35 and its
phar maceutical |y acce_gt able salts., WD 98/ 21229

PCT/ EP97/ 06322 3. A peptide according to claim 2, of the formula (SEQ ID N° 4) :

A1-His-W-A3-Tyr-SPL-A5-Arg-Pro-GlyNH> (Ia)
in which A1, W, A3 and A5 are as defined for (IIa) in claim 2,
and its pharmaceutically acceptable salts.
20
4. A peptide of formula (I1la) according to claim 3, in which Ay is pGlu and A3 is Ser,
and its pharmaceutically acceptable salts.

5. A peptide of formula (Illa) according to claim 3, in which A is pGlu and W is Trp,
25  and its pharmaceutically acceptable salts.

6. A peptide according to claim 2, of the formula (SEQ ID N° 5) :
A1-His-W-Ser-Tyr-SPL-As5-Arg-Pro-NEt  (IVa)
in which A1, W and A5 are as defined for (Ila) in claim 2,
30 and its pharmaceutically acceptable salts.

7. A peptide according to claim 2, of the formula (SEQ ID N° 6) :
A1-His-W-Ser-Tyr-SPL-As-Arg-Pro-AzaGlyNH) (Va)
in which A, W and Aj are as defined for (Ila) in claim 2,
35  and its pharmaceutically acceptable saits.



40 wo sgenept i de according to claim1, of the formnul apé'ﬁﬁﬁ‘ﬂ/da:gﬂ err]
3): V- W X- SPL- Y-Pro-Z (IIb) i n which:
* Vis the peptide Alerr]Alerr] in which:

a tic D an id and 49 i mis
pay o Sbmi e Samporatia are < A

Dpd Phe, DNal, DPal or DBal; * Xis the di pepti de

Al i{r] A][ err] TI B, Mlyh plide accordmg to claxml o[f}tl%)e foL G(‘E N8%5 ﬁnd 10 .

- err] is Tyr, e i C I cLys or L-

or D-IprLys; %'SBLOZS as defi for (I) in claiml,;

*[Yi]s t he pepl(ijm?maa([ie]rr]A[err] in Wmch g - Alerr] and
Alerr] are as define or i nd 15 * Zis

G yNH err] or DAl aNH e thg p?:pnd?: ‘&1%2 H‘gh ﬁar maceutical ly acceptable salts.

9. A peptide according teAquathBprmfamhmtﬂ:@r-mnhm acBEQndD N err] 8):
Alerr]-Aerr]-WSer-Aerr, (11" b)

in which Alerr], A[err ]A Agi! %rDr?gu?lare as defined for
(11b) inclaims, 20* ﬁa”rp, Iyala elardPBd ;sal t s.

10. A peptide accor d'*%ré&eGX%bMeSA gf 1{,%151pr mula (SEQ ID Nerr] 7):
Alerr]-Alerr]-WSer-Tyr-SPL- eré%de rg-Pro-2Z (11'l'b) in which
Alerr], Alerr], Alerr], WA3daSer as defined for (IIb) inclaim8, 25
and its phaorraceuti cal ly- - AccioMya P, SPZAGAla, L- or D-PikLys, A-RM-NIELRS off v mul a
(11" b) accordin Earmg in which A[err] i's AcDNa A[err] IS

Dpd Phe, Al err land Z is DAlaNH err], and its pharmaceutically
acceptabl e salts. 30* SPL is a&ﬁeﬁﬂbdrfep(mdedai’rnﬂor mula (111b) according to
claim 10, in which AL hk e, DpC Phe and Z is

DAl aNH[ err], r’rkgf’rgtts gﬁpgr mac A I caﬂ% acceptabl e salts. 35 13. A
phar naceut i cal conposi t i ofs#idehe é"@r?ﬁélf‘:ﬁ%e for éhfinelaimy d ;apdunt of a peptide

according 19 any one *of jsahlgNH5 ot D AladH,,0r of a pharmaceutically acceptable
salt thereof.
and its pharmaceutically acceptable salts.
9. A peptide according to claim 8, of the formula (SEQ ID N° 8) :
A1-Ay-W-Ser- A4-SPL-A5- Ag-Pro-Z rv)
in which A1, Ay, W, A4, As, Ag and Z are as defined for (IIb) in claim 8,
20  and its pharmaceutically acceptable salts.

10. A peptide according to claim 8, of the formula (SEQ ID N° 7) :
A1-A3-W-Ser-Tyr-SPL-Ag-Arg-Pro-2 (I1Ib)
in which A1, Aj, A5, W and Z are as defined for (IIb) in claim 8,
25  and its pharmaceutically acceptable salts.

11. A peptide of formula (II'b) according to claim 9, in which A is AcDNal, A3 is
DpClPhe, A5 is Npg and Z is DAlaNH>,
and its pharmaceutically acceptable salts.

30 .
12. A peptide of formula (IIIb) according to claim 10, in which A} is AcDNal, Ay is
DpClPhe and Z is DAlaNH3,
and its pharmaceutically acceptable salts.

35 13. A pharmaceutical composition which contains an effective amount of a peptide
according to any one of claims 1 to 12, or of a pharmaceutically acceptable salt thereof.



WO 98/ 2122 ,
PCT/ EP97/ 02%’? 8/21229 41PCT/EPIT/06322;- , -
A pharnmaceuti cal conposition according to claim 13 for parenteral

adm ni strati on. 15. Use of a peptidélaccording tq any one of clains

1to 12 for the preparation of a 5 medi canent for thtﬂmlé Hﬂ"‘ﬁwﬂ'j :
infertility, or hypogonadi c or hypergonadi c states, AT ”!"I
peptide is used alone or in conbination with a sex steroid or & " s +

gonadot r ophi n. 16. Use of a peptide according to any one of clains 1
to 12 for the pi4paphiimmeeaticahcdposttion acacmiimg tosclaigehl forplasntsral aimidistration.
peptide is used alone or in conbination with a sex steroid or a

gonadot r ophi n. 17. Use of a peptide according to any one of clains 1

to 12 for the pt®pdseaof arpeptideaccordingddianyrasatoff drimshé te ridaforshe praparation of a
prevention of pPpgicahRnt e PeatBRY B iRteRR R %)f; hiPogdh4aRk’ &f B%Bfgod@aagc{ ?ign&s

said peptide is used alone or,in conbination \ 1 andr ogen ]

i nhibitor, a 5[ #@hetein e*&lj{;tpégfédq AhiWred HoRs of iy ombinaiege Withapsexpsteroid or a
18. Use of a pepénadetraghkiar ding to any one of clains 1 to 12 for the
preparation of a medi canment for the treatnent or prevention of breast
cancer, wherein said peptide is 20 used al one or in conbination with an
anti estrogen, ah6.aUssref ageptidhiatiordingdo aay @nerof] claims 1 tbyidsforithd ipleparation of a

19. Use of pept. 3 | ANy |.ai tQ 12 - Lk :
preparati on%of g&d@%&%gg@%ﬁ?m@ on%é 1{ﬁ§)tﬁee§t\%e'§§fal%r}e %r lcjgvcerﬁ?'l5 8RO wslt(}alxa sex
hor mone- r el at edstomid gna genadatroghisint 25 tunors, wherein said peptide is
used alone or in conbination with a hornonal or antitunoral agent.

20. Use of a peptide agcording to any one of claing 1 to 12 for the |
preparation of &/-Use °%ﬁétﬁp8§gréﬁ‘i°r$‘8g tp H’é‘ytqnéa‘i’ﬁ?@lﬁ‘tm%l‘ 8 i@y R the Breparation of a

hor mone- i ndepenggdicahi¢ht [for Rid Geatnean D tyireeentivni o pedstdt@ldagdsanér beriph Sprostatic
wher ei n sai eptide i,s used .al Qne ' conbi pati o

p or.dn . W.th _a
At urtor al Thgenyperiopty, e SR pdlids s nsed aiSiRl B, BEPorRBRRlide 57 an gporogen
clainms 1 to 12 fction inbibitogpaietdduntasy inhibitor or a fhdicdpasennhibisor. t he t r eat nent
or prevention of benign or malignant |ynphoproliferative
18. Use of a peptide according to any one of claims 1 to 12 for the preparation of a
medicament for the treatment or prevention of breast cancer, wherein said peptide is
20 used alone or in combination with an antiestrogen, an aromatase inhibitor or a Cj7.39

lyase inhibitor.

19. Use of a peptide according to any one of claims 1 to 12 for the preparation of a
medicament for the treatment or prevention of sex hormone-related benign or malignant

25  tumors, wherein said peptide is used alone or in combination with a hormonal or
antitumoral agent.

20. Use of a peptide according to any one of claims 1 to 12 for the preparation of a
medicament for the treatment or prevention of sex hormone-independent but LH-RH

30 sensitive benign or malignant tumors, wherein said peptide is used alone or in
combination with an antitumoral agent.

21. Use of a peptide according to any one of claims 1 to 12 for the preparation of a
medicament for the treatment or prevention of benign or malignant lymphoproliferative

35 disorders, wherein said peptide is used alone or in combination with an
immunomodulating agent or an immunosuppressive agent.



35 disordgygegmagsein said peptide is used alone or in co;@i-,ﬁp;-,yogghz

with an I munonodul ati ng agent or an i mmnosuppreSS| ve agent.
WD 98/ 21229
PCT/ EP97/ 06322 42

Use of a peptide of fornmula (lIla) according to any one ’mlm for
t he preparation of a nedi canent havi ng LH RH agoni 'ﬁg
23. Use of a peptide of fornula (I11b) according to any one “of L clai

12 for the gre aration of a nedi capent having LH RH ant agoni st
activity. se of a peptide of formula (Ifa) according to any one of claims 2 to 7 for the

preparation of a medicament having LH-RH agonist activity.

5 23, Use of a peptide of formula (IIb) according to any one of claims 8 to 12 for the
preparation of a medicament having LH-RH antagonist activity.



