WD 98/ 55505 _

PCT/ EP98/ 02802 LH-RH pepti de anal ogues, their uses and -pharmaceuti cal
conpositions containing them This invention-relates to LH RH
pepti de anal ogues, to their use and to pharmaceutical conpositions in
whi ch they are present. LH- RH, or luteinizing hornone-rel easing
hor none, is a neurohunoral hornmone 5 ~produced in the hypot hal amus which
stinul ates the secretion of the gonadotrophins, LH (1 uteinizing

hor mone) and FSH (fol licle-stinulating horrmne) which in turn regul ate

t he endocrine and exocrl ne functions of the ovarﬁlﬁl n the female, and of the

testis in the A METEOD ANPANARPABATASG RGRREASMA EREATINGI a:

1 2 3 4 5 6 7 8 9

pd u- Hi s-Trp-Ser-Tyr-Qy- LeEH%%U%Eécégt:I&HzB%BRATES %ori cally (Karten
and Rivier, Endocr. Rev 1986, 7(1), 44-66). syntheti i nprovenent of
LH RH activity has been achi eved first, by replacenent of the C

term nal glycinamde by an ethyl am de di rectly bound to Pro9, and then, by
i ntroduction The preierﬁ}M\lremtaon refess to arméthoBaind amdppaatanior Pifmkd h’é@ﬁkﬂj"s

yi el ded E%Fa ogs afch ap times nore active than LH-RH Al

t her apeut "2 &Y 1508 Qe ﬁttjﬁm sts result framfurther 15 major inprovement
in position 6imbidertdget & b@ﬁhﬂl@ﬁ\' @!hli%f ohé(@b@ﬁﬂ}?@ia@ hé& bBBRabplied to the spr-

aromatic Damno aci ds jnstead of Ala, with or wthout tﬁe conbi ned
Proferr]- fage of a subsialeshy meansAfra ebﬁsnﬁspr@wngrﬁ@a@tu%rcm e oeadangnihe
slight i I Wwith
22501 yol narEae O oy LRYSIEHAGR be oo oteh B FEsHIE And SOHETARZENAT 453 50

r eport ed s{rete teebe zmateﬁh haseto, be_%etedoifo atu:evtah mmp@raterearﬁsom) of dlyswel stquires ce

Gov et opmiis Cbtblte"od ¥8ect sy b cEbiry Glne STHRRCTHE aohokAt cat i on

noti ced to i ntrmaskcdsee, iibnleaio@gmgaberatuon ofifHd sirface @f sabstEatég Bikes tptacads 4 ound
in p05|t|on7 Thus I\I—.msth‘}/ﬁ1 !5%5{ L%In LHRH itself did not
i ncr ease SEPIMeY er whi E[’ ﬁé' NC Bfessyifeisrrakdyinfydento

synt het i ava@ORESHe ARface o i §@t§§tﬁ!té‘ tdb8EoBR PG i@Sed. In RIS hdt Rtk odeirS
DTrp (Karten and Rivier, 1986, cf above); furthernore, charged and

bul ki er theRiiefoaThdhe subsieate tebe pﬂ@te@s&#QS@Bayl intadig egnast ucpaamb@r in(toe in-
B
roper ] S HPloERM teqretl (ehtheatéa A1 i bofled 38 réSlig g vy

agoni sts r@ﬂ(mmféhe @ntlreRre.atmlent dig8tiore hotadrdy dppends on the tlme Makwtoa&at the

t di f but
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unequal heatlngsstepess to achi eve i nhi b| tion of endogenous LH RH activity

Dutta, Dr 8/ 55505 ,

(PCT/ EPOS/ oggg}'ﬁus ‘08 & a“l‘é%d of $pginventan g%a?fo"l@&r% githprhforiplasera treatipgtherey . |
1986, 7( busfadetobSbstiatds X AERRS of Wthh ﬂiétdlﬂﬁtlorﬁoﬁﬂémFéjtrBfoﬁéﬁt ddé‘rzﬁlﬂn

antagonist, results fromam no acid chang positions 1,

6, 8 andOife fubRieks car PssuUbstantially B‘P‘Ef@@?ﬁd a%dhe@baemeetawgmut SUbStan-

pot ency,

(2- 1ol 4 iEfintRasgaMIEIRRERIiGin tioh AR} oPfc BRI BEpia 1p 26k SA3E0d br
Phel[ er r] the substrate. It has now been found that the replacenent of Leu7 by
hi ghly hydro V|t RH i tself
orgofykngwn Eﬁ' %" gﬁ%%ée%r?glﬂ?ecln(é/%ntlém% ?%%(;Ej%l é'{]Sp@?r% fggB%isg}as e%tfn
LH-R H. the surface of slﬁbpteaiealblyynearts dfaghible ¢re Honaticn bhte érhee treptrasetropeia-of

Leu[err] amant yl al ani ne €0 ci pe i ncr eases
the acti \)?%{f?g?e E&%{ﬁ?‘? ganpe sé‘%ﬁtaﬁ?ﬂﬁﬁ\) d?(freasedp é)stbgr %b&"gmuéﬁ%@ 0gs

wi th a hisgintialyf ingidaged avithbbeingdiffiy freCkigh Quslity Inee coatmgli'@;@&leﬁl toahbYsurt he -
[ Npg7] - LK RH .anal ogues of this invention are potent LH agoni sts /

ant agoni facg qfhg pyfestrate. Thus, according to one aspect of the
present i nvenfi @er tdidet RRREIH@ étﬂénl QSB&% e mvéMtFoh &bGBeé‘f éééi?n'r& ﬁ%ft&r the

LH RH receptors are provided, in whicha non-aronat
ani no acfitpt RaReFHga Meshed farplaama iealing theousfacs o ISU@@r oftes lrewhwblaeffﬁ\tja@b-
or, preferably Npg[err] IS substltuted for Leu[err]. Preferably these

peptl de e Gasall formula (SEQ ID No: 1):
Al - A2- AB% i Q (1) 20 in whi ch:
- A is p > A u®; «Fa s; Pro or a derivative thereof such as

AcPro, ForPro O—I—Pro Ac O—I—Pro, dehydro-Pro or Ac-dehydro-Pro ;

Ser; D-Ser; Ac- D@%rﬂgvm Thr;l_ﬂ)ﬁ@r; Ac-D-Thr; or an aromatic D-am no
acid which may be acyl ated, such as D- Phe, D HPhe, D-Tyr, D Trp,

D-Nal, D-INal, D-diphenyl-Aa, DBal, D Pal, D4Pa| 25 or D Qal, where
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PCT/ EP98/ 02802 pyrazinyl, pyrazinyl-carbonyl, picolinoyl,

6- met hyl - pi col i noyl, shikinyl, shikinyl - gl ycyl, Fnoc or Boc group;
- Npg may be N-al pha-substituted by a ((Jerr]-Clerr])al kyl group which may
be substituted by one or several fluorine atons; 5 - A7 is a
basic L- or D-am no acid such as Arg, Fbgr“g, On, Lys, Hlys, Ct, HCt,
APhe or ACha, where Arg or HArg may be N-substituted by a
(derr]-Cerr])alkyl or a ((err]- C err])cycl oal kyl group on one or
both nitrogen atoms, and where Orn,.Lys, H.ys, APhe or ACha may be
N-subst i t $ifalel ipgoais oyt alasniacreating araraiupan khe inderior of a treatment chamber
(derr]- ] i SQ

6- met hyl %ﬁi%t%rﬁ%lqn%%hlrﬁlécy?ém co ulb(r%gr? © tontl)ég% @‘8%} &%é da'&l Fﬂf&r}fea

gl ycyl - f usige of that yreatareglchiapber. pyr azi nyI pyrazi nyI carbonyl; picoli noyI

6- met hyl - pi h Ki hi | - gl B

T G g AP gt et BB s Bl groRA S jPieed o
Rlerr] i Str@at(n@[thershfface of sﬁ%ls)t@ltésy|coMbr@fhgr@Yrebﬁ?né?mQﬁhmbuﬁ efddéVica forlrgsoxy
or one or, several rine atons, Clerr])cycloal kyl, or a

het er ocyc'InPC?l ?‘éﬁﬁ“@%ﬁp iCEBISYre FbW\erFEﬁaé'P?Sm ?ﬂﬂmbqu?fﬂ%ﬁlpéﬁsﬁiﬁ Spayingsappa-

pi peri dyl fatus located in the iARri¥Eb th8Frebitfibst oﬂgﬁiﬂé?ceuu cal ly acceptabl e salts.
In the present description the term™ rr]-Clerr])al kyl" denotes nethyl,

et hyl , n-propylhe apparatus -fprﬂwycrommra@eta}tl least-one pre-trgatmnychanuem -2bdéyite

gr B:’J(F;FS)W for creatln?/F suggﬁncés%?rghc E%gwébru%}$ 'bFJ r%%tﬁ'ﬁnt cg g%\ ;Béﬂp9et hyl,

| - pentyl, losatpém frie, rnterrpe«mtthe peattieatengrt cgambps The term

( derr]- gjte;lrdl)eatl ﬁﬁ% y?cq%?cf%ﬁes Wrrrm%tqﬁlnag i hgrel—treieéﬁpg{) Xpesra'ﬁgﬁ?‘iﬁge %Ubgggtg;lyl

hexyl hethhyhasmﬁb@dbiy{é before thedfe@alpSating operatron of th&é@@rrfb@é B the substrate, is
where Ris

"(Cerr] ). al kax denotes a grou

(Cerr]- CP%%{T‘% |qg§,qrde/ gEthe treatmemgcrﬂsgpger edijrel sybstrater ¢an) b plasmieeeated im
group - CGReVihRfisr B¢ th% ﬁ‘eétﬁ:[e%f chafbef, r\lrﬁféj K¥lultaneousi econc?_ Qﬁbst‘? & to

"(d err] err])cycl oal kyl™ denotes cyc opropyp, cyvc cyc open yI
and equgnlyydoatadognshe pre-treated outsidehef mertmafreemjazhambreet'&he asobties D

L- t j ] - Th
Cerm E&tﬁﬁfﬁﬁ%‘ﬁﬁﬁé BE Rkl in ¥ Baument cnaPet K81 b¥ $hnaelied and the
h%_sr/ téggg/tohtmugh2 o padsubstar‘r’malhsemd {if sHoldidRbE notted thﬁtgﬂé 98¢r‘§5§i65 srmultane-d
P on-.aronmati c ro 1C no agci
denot es &4 &8P bBrLEHSF?é%OJS'P a se”%%/&]ait {he Riseamegt op rﬁt'%P ?Pag?‘% K2RNDf

from 5 t wpbiatiomtake pragteirmbitancbuslo al leastbMy a portiodldIMke @2%%6&! @t af he
[err]-carbon incl uded) ; the hyd rg hobi ¢ ngggurepo a suit ey

ani no- aC|'%a§f£?"E?éyd%/ﬁf'ﬁ%QOBy‘°aa‘i98§m ihgeexpressidreribmulmequsly ealauld bs inteen
conpar ed Jbfel stich |ﬂ§‘é{®oﬂ¢opérﬂtr<ﬁ1st hee e ﬁ ft]gd apﬂl{e ébaHeOrﬂoﬁr%ﬁf bi ﬁé\f‘é’{u el the

n-oct anol/wat er systen) or the Hansc dro Icity constant
In the prddesmsammeswamenti on and in the clains, the fol |l ow ng abbrevi ations

are used: >%9<‘§I{e'rlen’ceawgsh%.‘m'v{}nyﬂhg\lf;%r@ctgfjiamqnumed for t[he Pre-tre trAgtngech?t Négglr Bleé‘r%:-h a.

anm nocycl ohex ani ne I C aci
3- ani noi siog)ath theatirgg thek substrate, cdth aaryatbeiwbare 50% aokl 2009 f the timkastuiedd e

APhe : n| e r
Asp: aspﬁ%glngé) gggtgw%% gj tge Sélg 3t|eaﬁ] ar words using the method and the go-
aza- gl ycipaeatus acaarﬂ(ﬁgytNHﬂe pRZsEgit froienéoh (dewhrch the pre-treatmd?tlof a substrate is

benzot hi enyl al ani n tox bon
cycl obut eﬁpgﬁeq]éau?srde Eﬁfage%%”gﬁbﬁm 2l F’ groug¥1put can be increasgy PV appr.
citrulli m®% to 16¢%. : cycl opropyl al ani ne Cpa:

cyl opentyl al ani ne Fnoc: fl uorenyl net hoxycar bon?/ For: fornyl
G u : gl utan & HE fllowing, the method and an emiyoadigeyicoitee appa@tyateening to

gl yci namiyge invention wrll be fu:rthﬁr 5‘@% rbeﬁ,‘é@ﬁﬁ?&b@n@@ to the Jﬂ:@ohrpah?rﬁgfdr%\;vmgls! e

Hi s: histidine

horol euciwlich: || e i soI euci ne | prLys :

N err]-isopropyl!lysine Leu : | eucine Lys:

| ysi ne MeSer: N-nethyl serine Met : net hi oni ne Nal
3-(2-naphtyl)al ani ne INal : 3-(1-naphtyl)al ani ne NEt :

N- et hyl am de Ni cLys: N err]-nicotinoyllysine N e
nor | euci ne ' ‘Npg: neopentyl gl yci ne Nva norval i ne
QBu[err]: tert-butoxy OBzl : benzyl ester O n:

om t hi ne Pal : 3-(3-pyridyl)al anine pd Phe:

3- (4-chl or ophenyl ) al an| ne WO 98/ 55505

FNANT | e ] NSO L L T T =



ForPro, OH Pro, Ac-OH Pro, dehydro-Pro or Ac-dehydro-Pro; Ser; D Ser ;

Ac- D- Ser ; Thr; D-Thr; Ac-D-Thr; or an aromatic D-am no acid which may
be acyl ated such as WO 98/ 55505

PCT/ EP98/ 02802 D- Phe, D-HPhe, D-Tyr, D-Trp, D-Nal, D-INal,

D di phenyl -Ala, D-Bal, D-Pal, D 4Pal or DQal, where D-Phe and D-Trp
may be substituted by one or nore hal ogé)?ns (C[err]- Cerr])alkyl,
(derr]-Cerr])al koxy, nitro or trifluoronethyl groups; - A2 is

a direct bond or an aromatic D-am no acid such as D-Phe, D-HPhe, D Tyr, 5
D-Trp, D-Nal, D INal, D-diphenyl-Ala, D-Bal, D-Pal, D-4Pal or D-Qal, where
D- Phe and @ TR wRPeRPPaaies it fist Phgseplonsratias: e hal ogens,
(derr]-derr]p;al r W or trifluoronethyl
gr oups; F)@' i(¥l{\ov'\&%ﬂf§§prglﬁragﬂr%{?a% %%é - orasﬁozflmD %%t“g@l d such as Phe,
HPhe, Tyr, Trgiig.Nashowd\hie apparatusjinmﬁ‘rirgdl phalsa,of Bperatidal , 4Pal or Qal, where

Phe and Trp b ubs te or Q nore Iogens

(derr]-der W%I‘ﬁfﬁ ﬁafea%lp]a eWrﬁ (Bh?ser? Pp%raﬁpn,t ri fluoromnet hyl
groups; , Fig. 5 shows%elaﬁapé}ams Bed fifttopede oﬂ‘&‘é@étlonSef (CBuferr]),

Ser (0Bzl) or an aromatic L-am no aﬁl d such_ as Phe,

HPhe, Tyr, ?rshatlhe gqqgral layout O?d}‘ﬁt‘?é)rﬁ’g?l'atﬁ &f t@%\l‘”velﬁai’n wibbe desaied iher e
Phe and TmbréTﬁﬁtahGNlﬂ'Umﬁ hidusferigdy 1 Gy 2fshowing tHEDASpAIAILRUR g two different
(derr]-derr])al kyl, ( erri %[err])a koxy, nitro or trifluoronethyl
groups ; ssswéwerailsn ince therpasie ﬁan@z@iecpfﬁeﬁreagngxagd cepling otr substyate

HLys, Gty

N Subst 1 1% e of S BigsBladhitfuel knowp #3She oBbn ket Bt Bitne fqloping. o,

on one ororiptie mharacigmtlcatmlhbe ﬂaﬂr@r viseussadt that anesgssehiyal in édtreecind witGhhe may
bstitute b al kyl, ar

(G or ] - AEFTYBYRTBAT KpreayBlipdhe st hbia b asimed indkitne subsiratasy

6- et hyl ﬂhaﬁbévmt@ymndeg@(ye)Sbrfﬁd:é:ﬁéz!atlﬁmﬂt,bynhﬁzﬂ’_is ofya pRizAal e aref madd of Bleycyl -

20 furyl, fur zagl ycyl, pyrazinyl, pyrazinyl-carbonyl, picolinoyl,

6- met hyI i“&é‘i‘%/ B‘% shi ki nyl, shikinyl-glycyl, Froc or Boc group;

- A6 is Ay; Bdrap &g%t@bccd?dfﬁ to ths (Pentider B@fhpné%spéaeent% Qr%ah’ﬁ? BREMbEY 1

(S-Et)Pen ; D-Ser(OBuferr]) ; Asp(QBuferr]) ; A u( O Bufer

D-Thr (O BU[‘@W'} P pla@n@s@(mrmmar plus 10 is recemeg;e“ﬂq@ptqsmar §9ram@r@nar@tus] is

gr s;g?rq gﬂr Fl éoer rl) cycl og‘{ I%ﬁ'v &% ,ﬁéﬂ ﬁ%#& E}%ﬁé’t@aﬂ% n%\%drilé% <!

D- 3Ai b, Dhree orthogdmbl a)@}sl\wamn B Catesidn bbmmlrlatél' bested: At ehe Bftkdidle nExiNpdhe

D-CPa, D- r a. .an..aro C .am no.aci d such as

D- Phe, %ﬁ"&' PB?%)“ “%I‘Dé? ot "bﬁﬁ? prédeaig c mbergscﬂr%‘ﬂ‘é%‘f/ 'Afeaa second

D-ant hryl préltﬁe.atlﬁg phamaat Bisylbedba@ at Eheh@midy ryéxtﬁd me danh’au%éambchtﬁnfoetr 1d ]
e substitute y

D-Bal, D D-4Pal or Phe and g

one or 30 h%fﬁ&ﬂ%ﬁr%%j@ﬁsc a%é?—ﬁﬁp 9 with ﬁfifSt e ?P'r— coper 13 kesec-
nitro or ddd éﬂel«t%ﬁlﬂg}chihbgf er'spﬁromd@d with a seéd/rﬁi Riviasdicsdiver § Yhe covers 4

D- per hydr onapht hydr odi phenyl - ; or a basic L-

D- ami no &lbél"@u@mcé@dAﬁgSUbﬁlﬁ?@ Stand Easresneytsvelmqan mrtsertmnet%ﬂwema
wher e WohD

PCT/ EP98 /t6e2a§188 C ééﬁ@gnd removed therefrom, respectively. 12 Arg
and HArg nmay BDéeNirstuprettraating shbgnbar Gjoenprise€faeplabiatrizly 20anounted in its inte-

(derr]- r | ga r t itr n ato and
wner e & (s meafs St Stod] S¥Refifo suppaRF, Bparfl . iR SP7R:

two (d ertrda{ﬁbeﬂfah)t@r Wbompras(e@[@mla]snﬁﬁ&fﬂ 30 eyainted k'ylts (jﬁtéltkiﬁsby Ofiedns @f a

ni cot i noy, i soni cot.i no ni cotino -n|cot

i Got | ny!hiEg syiNRIDS SUpERYING Polis 5. MaEroNer. 1 Yt aRlFARTA ChabEL Eiiy!
pyrazi nylpreAte® With. a \ifst UpHehithg nferiBdrid agased 't@%’éelve the smh’étérsb while
shlklnyl-ﬂlycyl Fnoc or Boc gro g HAA is as defined for (I);
- A7 is d sa%epenfipr%wtreﬁﬂwfmn% ig REPVigRd mith a PREQNd eypporiing member 33 t
HCit, t Y.
(qerr]-g gdap %b)etgﬁ%/@g%?’e yg[bgf@e&g ﬁqﬁf en 2 g??c/ﬁgf‘? l{:é lg?@odﬁ%hl‘tgﬁggg’ea At bot h
ni t rogen AROARY nMebends ¢ atached by, mpeys of whigs the subatrMe/Szwaamnb?;z diwmped
N-substituted by one or two ((ferr]- C[err])alkyl or
(err]-Cerr])cycl oal kyl groups, or by a nicotinoyl, isonicotinoyl,
6- met hyl - ni coti noyl, glycyl-nicotinoyl, nicotinyl- azaglycyl, furyl,
gl ycyl -furyl, furyl-azaglycyl, pyrazinyl, pyrazinyl-carbonyl, picolinoyl,
6- et hyl - pi col i noyl, shikinyl, shikimnyl-glycyl, Fnoc or Boc group; 15

- Zis GyNHerr] or DAlaNH err]; as well as their pharnaceutically
acceptabl e salts. In these peptide anal ogues, HAA is preferably
Ada or Npg mhlch may be N—alpha- substltuted by a (C[err] C[err])alkyl
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30 | . Assenblin- For all the peptides the follow ng

deprotection/ coupling procedure is used:. WO 98/ 55505

PCT/ EP98/ 02802 1 - DWVF washi ng (3 times - 1 mn. )

2 - Piperidine 25 %in DMV (1 mn.) 3 - Piperidine 25 %in DW
(twice - 15 mn.) 4 - DMF washi ng (7 times - 1 mn.) 5

For each step 15 m of solvent per grah‘f"d‘f peptide resin are used.

Coupling of all amino acid (three fold excess) is performed in DVMF in the
presence of BOP, Hobt and DI EA (3). Each coupling step is controlled for
conpl etion by the ninhydrine test é% and doubl e coupling is perfornmed
i f necesdarthe suppording erember 23, andsaicthedensoobiherggcone suescomsglmmbem%na;

t t d f |
0o L1V Rl kA L B AIEEIF S Rl S8
t r eatCI mentclaspee td ﬂwmmppntngrmembeugies Each mfetpe ditﬂca}ndmebch&ame 4sa*irma>5 frel- y
eav tides ar eaved fromthe res; u
depr ot ectsé%CB‘ﬁPI\& i P@ﬁ'fq?é’n‘f"ﬁ'\'/\g? Epg@ng 8i qr}ﬁje? PPRfH Helﬁy@f’ AViipRy %ét ?’Pﬁz) or

TFA. 10 ndecohd Hﬁplswmfr&ﬁqmergQa@hafsapﬁégpedﬁvely extér@si n are used cl assical ly
at O[err] Cfaor 45 mn, or 5 hours, res ectlvely, in the presence of

p-cresol and Jﬂ‘ﬁdﬁ%’d@ﬁ%ﬁ%ﬁm@f%&ppﬂﬁ‘y‘ﬁtfﬁﬁﬂ@ﬁfﬁz%ﬁaﬁ midn fespeptiyelpsgredgovable
scavenger | f

it ur o Aol fongtyoil sRps o SR 8 Rt e ParichBF sEhiRe 2Eh 8, e
with di etregpectivalyr carm@eofmeédo aheléirstr@mimwngosuppprteesmembers 23 and 33, ref

Cubscquerttey st FreteRped b Fie e A8 SRR PRyloind hERERRS o8 SRS ey

gram of tively, patspiecha‘ the first and sé&jrer mde@reaZﬂehbcha\)bers 2 and 3, respéweelyaarl&enzyl

group is pre ent th in pr odu TFA sed nb per am 25 of
Dot e r1BeS e ybbtfatsd B2t arif s Te8pediveivs PnbS deinsidnioope Geakt Gratment
3&2 CONPQgiatriteR 1%y rhBans: Eﬂhelsapy@ﬂﬁg méfﬁwg ﬁ'sfbrig ?@hlréslﬁel&ﬁvé@' M@mongr the
anedi thio
Thi oani sdupporting memgpe@ Q/@@yd 24, respegiiyely, are rotatable around thejr iom;gltudmal
Phenol h that the'suBstfaté® s2
beT epog B sych that the'substiaids 52 and st, Hdpgkiivaty tan be rotated info an opfimal ;
pr eci pi t Fosdiohrooth dudng beqre-tieatmentasewell as diajngtivei qoating operatlbanrgerd@m nt
of diethy e g et hyl et her the crude
pepti de |rlseglc#é| %nde\'/bg r tFe%\c(fﬁce n\p@?éeorsgtlﬂg re\%é‘p[wg‘ [11. Purification 5
Al the pepti ﬂebueasretmwentreeweéimenemambe:phaad the Qtsit the:—treaﬂnﬁr@@hapitnysr 2,

Th d f d t I h ti
novever  (Hrst SE RTheB a7 Hopreidia Ao0 dstyert e catifal Feaiver sbating A ne

initial reé %@&élﬂﬂpﬁel-ti’éhtﬁl%n{ Hﬁamber 3 eeﬁédoﬂa slide member W@%@éd o, theons
of purification: 10

K
SPERATI O¥ST @j.ﬁ{p@(meng/@aamper 1 caFr)\ be tlghtly closed with regard to the firgi aad geeond qui d
chromat o ré‘-@r@étrﬁ&ﬁtﬁ{&f(b@?é FB4NM) 3. The first and ﬁecond slide members 27 a and&siBped
wth 3 ass colu Stationnary aack C18
(Vat ers) spsctwls[ eife]qﬁeswnllat\cwcular shape agd zassedecejmdjmwf rst andmcmnezumldﬁn 15

El uti on X i se: Eluant A: 0.1 % TFA in water

El uant Bqﬂ éﬂs%dﬁ%%%l%& 'géc} une) Tenper ature . Room
Fl ow rate As can bed€eam from Figs. 1 and Ddhefitst slide member 27:is IbMtL24810sedp@4-
Fractionnin ctions contaiping
he -t ar odEN R tRdng PePrallAraRE ¢ ihe | isprpgpted from. i b Bz rent e

fracti onghairibar a. pwmewtdw\ghean ehamariife Sbhgusthadneé® thefirdt Hrestedfment charflr i ed.
In case the_requested z,?lu“ty i S not reached after the first purification

step, a LSRN the cepiralitigatmentshambes 1aag wellrasRatwesr thefirshandiserandirreat i on
step are yRAtherBhmIdts LRt iQipechrly, &d My bhbeat 'af?ﬁ'oéb‘?r%ré hﬁe%ﬁeoa% and
third steps are simlar as those described above except hat the sl ope
of the grsgaPrheuids meyabeisetd andl 3%.0espedivelye pecaprevided withsegaling cmembers 29
After ly i I t

r1 1 uor ongetoay EoAcfivolf! R i Hidersibid RER dIeForet MESEnTOVERPA 200 5051 1 de
is controlled by analytlcal HPLC. The structure of each conpound is

al so assessed by nass spectral analysis and the net 30 peptide content is
determ nated by UV absorption. The peptides according to the
present invention have a potent affinity for the LH RH receptors.

WD 98/ 55505

PCT/ EP98/ 02802 This affinity has been determ ned according to
the foll owi ng net hod: Pituitaries fromfemal e Sprague Dawl ey rats
were renoved and honopgeni zed with a Potter honogenizer in a 25 nM
HEPES buffer (pH 7.4) containing 0.32 M sucrose, 100 [err]g/l PVSF
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WO 98/ 55505

PCT/ EP98/ 02802 _ Table 2 Stinmulation of testosterone
secretion Conmpound Dose Total plasna
n (ng/ kg) t est ost erone
(nnol /1) Vehi cl e (PBS) - 2.7 + 0.3
46 [D-Aaferr]]-LHRH 19— 6.4 1.9* 8
Exampl e 3 10 16.7 1.9*** 8
[D-Ala[err], Pro[err]NEt]-LH RH 10 30.6 7.2***
16 Exanple 4 10 33.8 5.8*** 16
Exanpl e 2Bectively, are provided with sealingOmembers; howevér,ofor ghésake of clarity, thas

* k% %
[123} Pgigﬁ{?r én m%Lnef)rerrg Nr%t Aotlsﬁb\ﬁr'tlm the drawatg]s 23 516'4_70* f; 3 16
Exanpl e 27  In order to evacuate the centrél)treatment chamB@' ﬂas #el55the first and sel;6
Leuprorelin 3. hx*x*

Exanpl e @nd pre-treatment chambers 2 and 31(tftere is provnded4ag1 gvacyagan apparatus that i lgg

Exarrt)l e l?a%am for the sake of clarity, not shovW in the drawmgs% vaell ‘ftAo";‘eover such evacué5
r orelin
Exéﬂm e 1tipn apparatuses being well known tg;(;avery person skglgdgn ttga gﬁtvremoves the ne@Q

gglnglr € 3(9 further discuss them here. 1%0 2?1?84 é* ; * 156
Exanpl e 12 In the following, the method of the invention as a@ll%s tbe Made of operation of 6
gg%: 2 3he apparatus will be further exp!aine%gwith reference t%€%§21 §66§ :: g
Exanpl e 13 Fig. 1 shows a first phase of d{ﬁ)eratlon thereby 2he SecdndSlide member 37 lo- 6 *

< 0.05; ; Kxk 001 c ared to vehicle alone n; nunber
gf ani mi|c§:ted getween\'y@ g@t%%@gtment cham%rcra?1 and the seconc? pre-treatment chamber

PCT/ EP98/3088@%ts open position, while the first slide FPhfer2Bldcatddabétarenfthe central
t est ost erone secreti on Conpound Dose

Total pl &@ément chamber 1 and the first pre-treatment chamber 2 ig ingiskgjpsed position. By
t est ost er,
thi

(nmol /1)
6 Bklamblee 22 each case a gaseous atmosphere ¢an be created that i84est 5um§o* to

Exgﬁgpgmﬂlar operation to be performed; thus, a rButual influencing %tiorgan lﬂl? ence

EX@@N/@erQ&e different operations, - coating theleubstrate S1in tl"(lagcéntraﬂ thsetrhent
4.

gggp@eg i and pre-treating the substrate S2 mi first pre-treatmen;z gh@mb%r g,r,*can

EX Ephdidd. An’yway, in the present example bH?n in the central treat%’er?t ch%n*?ber 1
5 * p < 0.05; 0. 01, p < 0.001 conpared to vehicle al one

n: number@ngf Inatheﬁuﬁtspre—treatment c*nzﬁﬂb@rna as$tmtm@s@he@peye6stmdn ABe ;ridemhef one
hand, an r hand, are the best exanples to date
of nore % entmkﬁ-oéﬁfjgﬂgm sts t an current t herapeutic LH RH

anal ogues, oth lae fiesd Sb;:strate Sdaiamped tmthwcopﬂ@bbmrtiyg ofermbyes mmam@ byaci d

hecor dl ndearolde BRSIna D, b Rfls o, 0ERed in the cenyal FESPRR hAGbey 1
upon the ﬂhld—daldtm@gm@tsoamng fromi the plassnsau bpnalygtgl apﬂaka!us nhusbdés:gmtateﬂ bqusfeat i on
in the femal e t.ar ts arEeflrst nonj t (grdfor

nor nal eﬁ“FStﬁ’é’”W%'l 1%i %’R}‘“@?f“t?é!?{yyas the SV%T%%IS sifteRpied. Mg ggcand ¢

regul ar MEYPﬁélﬁé@téd ts;her)eahecafl thedpla¥mateR LA NRASH #P thd Rk ChreQfbaimbher
the vehicl e al one . of a mxture of propyl ene-glycol and water:

20/ 80 volChgwPpr 20‘rfhe r%p@ssm "R ERRINGE shatt Osrdessteed .tifdhe preaenk cp$e.(As

di ssol vedni ghdrbtich compnéfﬁgﬁ"ctélaﬁmgaét%‘Hgatawgoﬂtep StRfratd 829y F@f 1PHRERbAtHY Al |
but one vehicle-treated ani mals ovulat ed spont aneously as denonstrat ed
by the repewdien inshewnethisuis aseomplished by means of a plasmadershi2begenaraledi hy

nor ni ng. e f _
ovul at i onﬁ&%a?matmn% ih l% f%é%ﬁzan’rﬁ ava ﬁ@%%g%dg@%ﬁ}l%% an?gggnl st
(f r om Baehating & eleckir st 854 debveen thectﬂmatatraﬂ@dnd tiie dulistrate 8. Dueltatheon
(Table 4). Sem -logarithm c regression analysis gave a 50 % inhibitory
dose (IDerr]) equal to 0.99 [err]g/rat. Wen Leu7 was replaced by

WD 98/ 55505 '

RQ%Qﬁshure botPPBSSﬂe central treatment chamber 1 and in the first pre- tre?trétentl 5

OOOOOOGDOOOOOOl—‘

PCT/ EP98/ 02802 Npg[err] in the structure of antide (exanple 15), the
i nhi bitory potency was markedly “increased at 0.5 and 0.25 [err]g/rat,
resulting in an IDferr] of 0.26 [err]g/rat. Variations in basic am no

acids in positions 6 and 8 were conpatible with Npg[err] to give
ant agonl sts nor e potent t han ant| de, as seen with the maxi mal or

I = R I A o~ o — A~ - A~ o, ' N 4 -



. fornmestane, |etrozole, anastrozole and the like, or with (Jerr] |yase

i nhibitors such as 30 abiraterone and the |ike, -but also of certain
estrogen receptor negative tunors that respond to the direct effects
of LH RH anal ogues or indirectly to their gonadal suppressi ve
activity. WD 98/ 55505

PCT/ EP98/ 02802 O her gynecoﬁ%glcal condi tions, such as
endonetrial hyperplasia, |eionmonm, adenonyona, endonetriosis,

pol ycystic ovary syndrome, hirsutismand benign breast di sease (pain,

cysts or fibrosis), can also be prevented by or benefit fromtreatnment with
the LH RHf%crﬁmaigb@s;ua@(ﬁie $nig qo@”@@iﬁmﬂsath(ﬂlgathcéieoﬁéd dyrthen byoigi niaserse afi t h
5 antiegld 8@8{?{% &€ '2‘52\%% e%&%é&b?}lét‘é%rﬁ%h&%ﬁﬁ&}a% %‘fto%%tﬁése-
osat erone aceta orna I none ace nomegestrol acetate,

pr onegest mﬂronc@ﬂmgthsthem%ulttthahﬁges;ﬂ‘ime of the salnﬁjratélSZI is kreed dront bentamina-

contracept.ive S no cene t . .conmbi nat ons
wth oot gt rod ol TRECTRIAR isofEL AR FuLErmairar skl myis whuBerthene

i nvention eﬁiﬁﬁgﬁbﬁ Odem“eﬁhéE'ﬂrecMélﬁ cgeﬁ% at map H@yadvadta@eags 20 ttid Qurbsmﬂ(’jaté)%2 y.
triggering,.|l abor al one or in conbinatio str ens ite ove
anti pr oge8&t t?rﬁgteé)ﬁ@}p?%g\ed and rﬂﬁaft‘cé{;rlf '§tl{5\ﬁi§r%?°‘gff@§ hefiraheH t"élﬁ’aégé’éséh fras
sul prost oggne 3 cleaning and I$éé‘ﬂnb%frod:é§é' Méﬂ)ﬁﬁa FHelR SRRMEY BERh bdtore prior
veterlnar¥ medi cine Tor nale or fenale donestic or wild animals that
may requi febeing costedof LH RH anal ogues according to formula (1). 15
Anot her aspect ot IRl &6dtard B4CRAL BBoh SoblAr SlPHE DRAMARERYILESS has
conposi tions I Nl Ng ef fectlve anoun a one peptide of
formula ( b¢erm|cleaned and mmatedadmjsemmkil suppodigt mbmbes asts tﬂmeeécbcb theatiginte Asr

m xed with suit eut L., . ther
nspect " of SRkt e Fisf STESTERS b 1t terips e BFCEIL R Heptaial SPabetinbing
20 the ab@@tﬁddmi@aﬁsmbéhsws aVpd ifes itedpen tetiterdicwdt sositin @t Rig08) am mal s
i n need thereof era eutlcalhx ef fective anmount. of a pept |d

formla ( Ff)ef%%ﬂe& %‘ﬁéF?ﬁa‘é’@ﬁt’ﬂ‘g’Bﬁ’?f 7 1s movec R4S osed o its oditon. n 8-

A further déﬁ@e&{ab@ thbh&cbﬁw Sé\ﬁér@rbfrtﬁé Qéé‘éhd &retthe%tMﬁﬁt MHanttlte sPBRId #esovel
formula (Il1a), or of their pharnmaceutically acceptable salts, for the
prepar at i 8Ad dhea‘lnaﬁm@amwulvﬁixatengﬁtso be_rerReved diens thexserand ypre Negtnatt hi n
t he scope | By

(I'tb), or o%mt’%g?r p%gééﬁc%gje féﬁgﬁ@é%gccgég{b%glsgggg ﬁl‘éé lfnm s ‘S)'feps)%lg%ara I on
of a sporets toaamemienthatuiosgharid- fRdssureaddar S sacbndlcbyer 5 has been remdhed,
peptides gf the invention are i all IS arent er.al

bani i st r 119 Seond YRR SRaR OB St Brishendled s it ECerdh BB E LRt e
t he dosagehd fniSihed satidfa@d SH &iaﬂ b’e rérabeas #0m the second clanhisied) @némberdss ianar y
systens for LH RH agoni sts of

a (lla | ong
o Tt tar y CORARIaNY SURBFOE G Fipate SMBIRISRBs NG Sacod 248 eI SPhpas can
devi ces, @k dis flaced froW@ﬁ/s? @Oﬁeatment chamber 2 into the central treatment chamber
PCT/EP98/0280 d|ecta bi odegr adabl e pol yneric m cr o-
or nand- Paee ithe sacond sypporting-raambar 83, together wtb-th%mev\(a?\@sarﬁtﬂ dpsbeenwi t h
uni t doseﬁm‘?/fed tu'i}S tﬁ@géé%sprgfreé’( etnlf'Eh%mber 32AR'S %B&'\@Egve?aj .%Snx%a'?&'segx tfnéom 1
ng to 100 human patient tor a duration on rangi ng
month to &eMrpreﬂmagng ehamaetrﬁ and thealaitenons carHbRevanabasbagain s 5 of

Show ral case Thareafiiiciachnt SBLRel SO Nl BSRBRTT sl e shaps
year of abét Vicay.beredated bgasesns of thevﬁléémdﬂep@&@@ﬁbaﬁﬂua 1100 dyhileehg dirtheasi s
L R agoR S s SR CIeg0RR 208 heeiast BY FlPas of drsralaampieph 30 166at8a in teapge
ot her neapfd pfe-Ra5RHENEERAMBEN M £ kihaldsAasteRnSexblftbd MireinEishieat e, del ayed
or 10 pl anned delivery of the peptides of the invention: subcutaneous,

i ntranuscul ar,Due to th%iaphv@haatson'v ﬁ'ﬂ‘? fiesd Rad ecend Pr-traiment £hambets € 2881 us

i njectiong,, Fe&Né L}P.’BEFQIS% the c&riFdl rBERMSht dHle%%FH'c%n e él)a%[]Qt%ﬁ Q?aﬁi&n‘la‘?ns
or nicroinfusfons uUsing the appropriate punp technol ogy; propel | ed
subcut anesuBstrate canrjeetransporiedy affen Aaviog eeas, p@eﬂr@ateﬁ from thpe@@awlers pre-
rectal enemas or suppositories ; transdermal creans, gels, |otions,
solutions, 15 patches or iontophoretic devices ; nasal spray or dry powder

i nhal ati on devi ce ophtal m c solutions, gels, creanms or contact |enses
; pul nonary inhalation of mcro- or nano-particles or droplets
generated manually or with an appropriate pul verization or

nebul i zati on devi ce. The unit dose of these parenteral

adm nistrations will range in humans from 0.001 20 ng to 10 ng/day for
LH RH agoni sts of forrrula (IIa) and fromO 01 to 100 ng/day for LH RH
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from30 to 60 % of eluent B over 30 mn., and the second one using a |linear

gradient of 30 from25 to 60 % of -eluent B over 30 mn. 13 ny

(approximate yield 4 %9 of purified material were obtained. Mass

spectral analysis - ES+ node: WO 98/ 55505

PCT/ EP98/ 02802 31

expect ed: 1265. 5 f ourld™ 1266. 0

net peptide content 71.1 % ; purity 97.8 % retention tinme 15.1 mn.

EXAVMPLE 8: pd u-Hi s-Trp-Ser-Tyr - D Npg- Npg- Arg- Pro- NEt 5 Assenbl i ng

and cl eavage of the peptide were carried out as described for Exanple

2. treatmgiyt ichrMRer rinilad reapeGtivalyointo dke pgntsal ittestaentgrhaditeatt1 withdutom

20 to 80 (appr oxi mat e

yield 4 %%eﬁ n‘r;‘?url r%ﬂ%?neerolo \%E?Jef%ég?%t?sna Is Od('d'z'&&aggf\\/ass spectr al

anal ysis - ESHt lﬁ)‘dmerstOOd that the exarppletdsscribed herein béf@%reﬂaresents only onefgrund:
I 0,

1237. 5 ( Wel) %%ss'i%e gariants %?Eq%%@ h'o((jie tgg(:[&entr@?ﬁ a?\d /oof thg appa%tus o? the inven-

retentio

PG u- H s- Tom-reepechyely P attieulbihg witrdn Hf@séageé‘ﬂ'ﬂh@hbbended claims, nidficdy Mehfsi s
was carried out as described for exa Purification was

carried oftS 8ef AgParafysss srulgrRaibeat 2 ny"ef'r 5ok @mmpie dostead of erayidieg pvo pre-
over 30 nMrBatment chambers, éﬂle%e(tﬁéﬂébf’éi Q\Pér?thYéé?bfjmgaﬁa o@th%?n_ &hd bhgoviaieri al

wer e obtained. 20 Mass spectral analysis -
expect ed: Similarly, a|solt1395:la§lgn and the arrapggmegnt of the suppomng merigs's ol

net pepti ge,<5RRtedNh a% o Pma Aty 96.8 % retention time 14.9 mn.

EXAMPLE 10: pQ u-H s-Trp- r-DPhe Npg- Ar g- Pro- NEt 25 Assenbl i ng

and cl eavage of the pepti de were carried out as described for exanple

2. Purification was carried out using a linear gradient of from

20 to 80 % of eluent B over 30 mn. 6 ng (approxinmate yield
4 %9 of purified material were obtained. 30 Mass spectral analysis -

ES+ node: expect ed: 1256. 4 f ound:

1257. 4 (M) WD 98/ 55505

PCT/ EP98/ 02802 : 32

net peptide content 63.2 % purity 96.9 % retention tine 13.9 mn.

EXAMPLE 11: pQ3 u-Hi s-Trp-Ser-Tyr-D Trp-Npg-Arg-Pro-A y-NH err]

Assenbl i ng and cl eavage of the peptide were carried out as described for
exanpl e 1. 5 Purification was carried out using a |linear

grandi ent of from20 to 80 % of el uent B over 30 mn. 22 ny
(approximate yield 7 %9 of purified material were obtained. Mass
spectral analysis - ES+ node: expect ed: 1324.5 10

found: 1325.5 (M) net peptide content 71.6 %;
purity 97.1 %; retention tinme 13.1 mn. EXAMPLE 12:

pd u- Hi s- Tr p- Ser - Tyr-D- Tr p- Npg- Ar g- Pr o- NEt Assenbl i ng and

cl eavage of the peptide were carried out as described for exanple 2.
15 Purification was carried out using a linear gradient of from20 to
80 % of eluent B over 30 mn. 10 ng (approximate yield 5 %
of purified material were obtained. Mass spectral analysis - ES+
node: expect ed: 1295.4 20 f ound:

1296. 3 (MH) net peptide content 71.3 % ; purity 98.4 %
retention tinme 13.8 mn. EXAMPLE 13:

pd u-Hi s-Trp-Ser-Tyr-D-Nal - Npg- Arg-Pro-d y-NH err] Assenbl i ng
and cl eavage of the peptide were carried out as described for exanple

1. 25 Purification was carried out using a linear gradient of from 15
to 75 % of eluent B over 30 mn. 205 nmg (approximate yield
50 %9 of purified material were obtained. Mass spectral anal ysis
- ES+ node: expect ed: 1335.6 30 f ound:

1336. 2 (M) net peptide content 74.8 % ; purity 95.6 %
retention time 14.9 mn. EXAMPLE 14:

pd u- Hi s- Tr p- Ser - Tyr - D- Nal - Npg- Ar g- Pr o- NEt WD 98/ 55505

PCT/ EP98/ 02802 Assenbl i ng and cl eavage were carried out as
descri bed for exanple 2. Purification was carried out using a

| i near gradient of from25 to 50 % of eluent B over 30 mn.

82 ng (approximate yield 22 % of purified material were obtained. 5

.Mass spectral analysis - ESt+ node: expect ed: 1306. 5
found: - 1307.2 (MH) net peptide content 76.0 %
purity 97.4 % retention tine 15.8 mn. EXAMPLE 15:

AcD- Nal - D- pCl Phe-D- Pal - Ser - Ni cLys-D- Ni cLys- Npg- | prLys- 10 Pro-D- Al a- NH2
The synt he5| s was carrl ed out on a 4- met hyI benzhydryl am ne re5| n.

~ 1 N 1 1 Y Y 1 o ~ o, I T 1



Purification was carried.out using a linear gradient of from15 to 70 % of

eluent B over 30 mn. 30 94 ngy (approxi mative yield 36 % of
o NMMARHRINE, oo ooo o ™ Poi5 8o Sy e =
PCT/ EP98/02802" " " found: 1300. 2 net

peptide content 74.2 % ; purity 97.5 %ar—etention time 15.5 mn.

EXAMPLE 23: pd u- Hi s-Trp-Ser-Tyr-D Leu- MeNpg- Ar g- Pr o- NEt
Assenbl i ng and cl eavage of the peptide were carried out as described for

Exampl e 5 2. Purification was carried out using a |inear
gradient of from20 to 80 % of el B&JENT CLAIMSyer 30 nin. 50 ny
(approximate yield 17 % of purified material were obtained.

Mass spectral analysis - ES+ node: 10 expect ed: 1237.5

f ound: 1. A method forafiagma treating the syréacepdsubslieateshardctd@zed idothatug i ty

i u- 1 5 TRG-oafdeh (T 5 Pl o plaspa,cagtpa Thestie (107 n ot f adreet

(I; I ea¥age rogéntt dhentiep trenswe) evmia,_rsi'rrmlialm_amuslgs adeecm_ridlmnbsgr@t;e (@aglb@ 31?896/2. f
urificat tried out,usin i pear, gradient of from to )
el uent B dugﬂﬂ)\;vg@%tggﬁ)prﬁgtﬁ?a%d Oisid ot sa t’%ﬁj"‘%&ﬁ%?%&?m%a'}ﬁ @hd 7 » of i

purified nmaterial were obtained. Mass spectral analysis - ES+
mode: 20 E\x%ct ed: ) 1234. 5 ] i found:
1234. 2 2. todpasnordiag do wlaimy 1.7ehasadlerizesiin that seidssegondesubistriaten

time 15. s @-heated and cle e@@ﬁf‘/ﬂeg <38fa pl
pd u- Hi 5?2 | - Ser - Tyr - D?_neu- pg-APg- Perlg_aﬁg%atron means (20)'Assenbl i ng and
cl eavage of the peptide were carried out described for exanple 2. 25

lvent B Sohefellsbing'® Rkt 2! DR BIAY Flinapsae Sebond Shstigie”
puri fi ed (82} sr cainentadetoobtrae rasda cathode wherebWSel%h’eietdrag?QAPﬁy geSeratddSt

node: .expect ed: 1234.5 30 foun

1234 2 Detween sa&ﬂ%ﬁ"}@g’ﬁf‘i"&eea”écgﬁ%ﬂ'?gﬂ‘.j!?e%?d Pihstrate é&?.)ﬂ % retention
tinme 14.0 mn. EXAMPLE 26:

pd u- Hi s-Bal - Ser - Tyr - D- Leu- Npg- Ar g- Pr o- NEt WO 98/ 55505

PCT/ EP98/ 0280% A method according to claim 1, characterized in that said second &substrate
Assenbl | pg2A8 grétrganags infe!?i?r Bﬁé’bw—ﬁew&lt%ﬁéﬁg&dmggﬁs _ described for
Exanpl e 2. Purification was carried out using a |linear
gradient of from20 to 70 % of eluent B over 30 mn. 5 41 ny
(approxi mate yi gl 9 . i fiL: L. al re.obtai ned. . Mass
spectral anal %.Slﬁsrﬂgtﬂé%é‘}:%%ggﬁqﬁ Jlélﬁ{jm@ﬁag’)%%tgh %%!n tha?a subagr_n&%x_egc pres-
found: sure is generated inl2al@ tréatment chambenetegpe(tl) deleastriieing 3 GoSfing GWr ity
97.4 % rggﬁeﬁn%i on tinme 15.6 mn. 10 EXAMPLE 27: :
pd u- Hi s-Tr 8 Ser - Tyr - D- Phe- Ada- Ar g- Pr o- NEt Assenbl i ng and

cl eavage of the peptide were carried out as described for Exanple 2.

Purification gxgg cagried out using a linear gradient of from15 to 50 % of

El uent B &rethed geeprdipg to claim 4 geharactedsnst iihahe supptsnespherigpres-

puri fi edsiretigrdetler bRefe Mass, 1 .84 pEST
ode: - Sure: @rddter i BaldpRteatment ghamper Mo 1875t st HiAhY o pre:
1335. 5 lreating operatiggt. peptide content 76.3 % purity 97.8 % retention tine
17.0 mn. 20 EXAMPLE 28: pd u- Hi s-Trp-Ser-Tyr-D Al a- Ada- Ar g- Pr o- NEt
Assenbl i ng and cl eavage of the peptide were carried, out as described for
Exanpl e 22.A method accordifgitd €latadi, ohanaeterized in that suisttate NG A I3) ne de

gr adi ent % of .eluent B . ver 30 mn. 25 150 ny
(appr oxi AR S&%?@%"Sofzgq/? %o?ﬂeﬁﬁ?tfa{‘yi RS ing ﬁﬁg PE-ettgieRL ghamber (2) and

Mass speiota secomdgirgdieatmertiShambee(3), respectively. expect ed: 1259.5

f ound: 1259.0 net peptide content 72.9 % ; purity
97.4 % ; retention tinme 14.1 mn. 30 EXAMPLE 29:

PG u- Hi s- Tr p-856& mithodDok glrsAvdatrédittgRine- Misface of substrat sféﬁ&galehggd 8)%he

cl eavage of the peptide were carried out as descri beg for Exanple

WO 98/ 5538BS oF:

PCT/ EP98/ 02802 Purification was carried out using a |linear
gradient of from15 to 70 % of eluent B over 30 mn. 100 ny
(approximate yield 15 % of purified material were obtained.

Mass spectral analysis - ESt+ node: 5 expect ed: 1301.6
found: 1301.5 ' net peptide content 72.7 % ; purity
97.3 % ; retention time 17.7 mn. EXAMPLE 30:

pd u-Hi s-Trp-Ser-Tyr-D Trp- Ada- Arg-Pro-d y-NH err] Assenbl i ng and

cl eavage of the peptide were carried out as described for Exanple 10 1.
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(D) OTHER | NFORVATION: /note[err] "Xaa is an aromatic L- or D amino acid"

) UM~ 7 e, e o
| NFORMATI ON: Fnote=""Xaa is Ala, Ser, D-Ser, MeSer, Ser(OBuf[err]),

Ser (0OBzl) or Thr" (1x) FEATURE (A) NAME/ KEY:

Modi fied-site (B) LOCATI ON: 59" (D) OTHER

| NFORVATION: / note= "Xaa is an aromatic L-amno acid or a basic L- or

D-am no aci d” (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATI ON: 6 (D) OTHERINFOQIVATIO\I/note— 'Xaa is Ay ; DPro

D-Ser : D Tﬁpatrngjaé@ subsirgjet(S1) by Beflasmp coplingve)eapsf10) in-thSimelidtef a

bSer(CBU[tﬁaraEr]n)entcha%b%?Pr(égﬁé[?}'r]) . D-Gu(CBut) ; D-Thr(GBuferr])
D Cys(QBu[err]) ; err ) where Rlerr] is a sugar noiety ; an

aza-ami no aci dsmmlltangouﬁy ore-tiegtingea secdyst substrate (§2) shiesdquiedtz @ oe cogtgdly a

(Cerr]-CgLt I r r group ; an aliphatic
D-am no actlﬁé rltéf?#ﬁf (r%%te[pg 1% rrft]c?w]arrkgel?r@a)ng(i%& err]- ({err]) cycloal kyl
side chain removing saichomdted firdd-subistrate (S flom said Beatroart! sHaevsed maxhs G Y
; D per hygrlgnapht hyl - Ala ; D-perhydrodi phenyl-Ala ; or a basic L- or

D-am no aci (i x) FEATURE: (A) NAME/ KEY: Modified-site
(B) LOCATI ON\: 7d|splacrng said pre-iRateEEEbhd hﬂl’f%@\&ﬂ%ﬂrﬂ%ﬁm-t@%@M tRam?
non- ar omat i c dr gphobic .amno acid with 5 to 20 carbon at (1x
FEATURE; Der mdar s inta) saighfeptarent Qh?mtrqréae%n& &1) and coating salq BPCO®CATDON: 8
(D) OTHER é@\ﬁ k or Damno acid"

(1x) FEATLSJIEE Tn &3 tHéQEn?ent cﬁé@ﬁ?n@aﬂ%'&f}a led-site (B)

LOCATI O\ 10 pre-treating a {Hibd sobsiestel (S3DrATecbind prestreatmickbahambet eralher(B] :

opt 1 onal | yriaseld FEREY SRR 52 Roafef RAPRAEN ralilih Ergierie c'R? PTI O

SEQ ID NO 1: Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Pro Xaa

SEQUENCE CHarAB L Gaccdring b ciaim (Cg);‘“’t (2P 621,800, S8 st and (Sle)c

gl' E?DETYPE toﬂ(d; pre-teatrilent ch)amber mear@Q)Z imﬁ]m& a 5;ir@f?riarartment of a libtraMAERULE
epti

PCT/ Epggy@mjgss is trghtgy closed botb Aglth\yqqg;«p{thmbrenbgtrmap@ere and with regardB)

LOCATI ON: kg sadt s ORVATI ON: / note= "Xaa is pdu, Sar or
AcSar " ! reatment chﬁ%e ﬁsl(NF (A) NAME/ KEY: |Vbd| fied-site

(B) LOCATI 0N.2 (D) OTHER | NFORMATI ON: /note= "Xaa is His"

[ ; . . dified- I
LCATI -3, 4, 710 A method acceipb BYREEN 1 Xelet R s san et pubsild heo

for SEQ | BndfdDsald plasma cofiing meBAT URE:. is/are moved relatitéNlo BEMYELIRBY during said

Modi fi ed- srtte (B) LOCATI ON: 5 (D) OTHER

| NFORMATI EREYMERRELAH0 i s an aromatic L-amino acid” (i X) FEATURE:
(A) NAME/ KEY: Modified-site (B) LOCATI ON: 6 (D)
OTHER INFCRMATIO\I/note— 'Xaa is Ay ; DPro; D Ser ; D-Thr ; D-Cys

D-Met : D Pen ! [ﬁ‘(@tf\‘%‘j p@q:prdrngt@g;lq{r) &eq;harageg,@c( QBtﬂaéﬁal}i)SGCOﬂd substrate

D- Asp( OBu[gsydnd/or: saf Slakia ] SR B )
D Ser (OR ([ar r)] c\)/\r/nsa 19‘%[ e%&E ?st) églghegrg&%—r%féé ty ;t‘éa%]a]cgzo éhear%u@éa acl drkg%nh

whi ch mayap@ clegpipgtaneraten. on the imi dazole ring by a (Jerr]-Cerr])al kyl
or by a (C2-Cr)acyl group ; an aliphatic Damno acid with a
(derr]-Cerr])alkyl or a ((Jerr]- {err]) cycloal kyl side chain ;
an aromat i ¢ 12.DAmrdpperatusafirdplasma tieatingythleoburfaadi ehylibsiayes, comprising a
cclar " IR iy feaP O DXREEL BY Sk i S o
(B) L@ATtr@h'rﬂent chamber meang D)), HMERJlémM%Pir@%éﬁﬁé lotdted i shi®AShE
L-am no aci d” KEY: Modified-site

JTU NA
(B) LOCATIER! ggamber moahs F(EAEi)‘afé?*ﬁERer N’F&Bﬂ%trfumer rorppeses talgastsone pre-
G ymg[ er 1 freatfiedBchbiber Heaﬂ%éﬁDE)éﬂ fH&ins M5IRE, e‘é(ﬂﬁ%% N%?od%r?roé’ﬁhéi‘f’cf ﬁrgggur{e% SEQ

(xi) SEQUEN CRI PTI ON:  SEQ | Xaa Xaa
Xaa Xaa Xaa Xaa Xaa Pro Xaa 5 10
(2) | NFORMATION FOR SEQ ID NGO 3: (i) SEQUENCE CHARACTERI STI CsS:
(A) LENGTH: 10 am no acids (B) TYPE: am no acid
(D TOPOLOGY: |inear WD 98/ 55505 ‘
PCT/ EP98/ 02802 (ii) MOLECULE TYPE: peptide (i x) FEATURE:
(A) NAVE/ KEY: Modified-site ' (B) LOCATION: 1,3,4,5,7,8
(D) OTHER | NFORMATI ON: / note= "Xaa is as defined for SEQID NO 1"
(i x) FEATURE: (A) NAME/ KEY: Modified-site (B)

LOCATI ON: 2 T (D) OTHER INFCRIVATI ON: /note= "Xaa is a direct bond

T L ~ - g g— g e g— p—



(i x) FEATURE: . . ~—— (A) NAME/ KEY: Mbdified-site (B)
L.OCATI ON: 3 7

(D) OTHER | NFORMATI ON: / note= "Xaa is as defi-ned
for SEQ\ L\m“‘“ “‘M)\“\ (i x) FEATURE: (A) NAVE/ KEY:
Modi f i ed 98/ 55505
PCT/ EP98/ 02802 . (B) LOCATION: 6 (D OTHER
| NFORMATI ON: /note= "Xaa is Ay ; an aliphatic D amino acid with a
(derr]-Cerr])al kyl side chain ; or an aromatic D-amno acid" (1x)
FEATURE: (A) NANE/ KEY Modi fied-site (B) LOCATI ON: 10

(D) OTHER | NFORNVATI ON: /note= "Xaa is QyNH err] or a group -
NHC[ er r ] HE8 rqre—treatmem( %%m@@ﬂu@(%é@@aﬂmp@ﬁmagm mﬁﬁrNC(ZOZl 30) locatedXima

Hi s Xaa Sesid t%@%éﬁ%f@%e?hﬂéa@@ ) 1

10 (2) I NFORVATI ON FOR SEQ (1) SEQJENCE CHARACTERI STI CS:
(A) LENGTH: 10 am no aC| ds (B) TYPE: am no acid (D)
TOPOLOGY: |ine

(A) NAVE/ KEY: (b appare ‘{S)aM%J{DEC'EWﬁ?B?@&%%W” tha It bripsds &z a(%!i)
OTHER | NFOR\EH@ haot ehanibéamdansAR). D- Nal " ' (i x) FEATURE:

(A) NAME/ KEY: Modifi ed-si tes (B) LOCATI ON: 2 (D)
OTHER | NFORVATI ON: / note= "Xaa i s D pd Phe" (i x) FEATURE:

(A) NAME/ KEY: WMhdid b@[ﬁbratdseéi:cordmg to_claim 1(3|3},hé|§§éf icg\" rr?‘that the interior of 644
OTHER | NFORVATI ON: /note= "Xaa i s Pal " URE:

(A) NAVE/ REErIreIRENE chmber eeans (2) i IS connectqqu tnwﬁnngf §al¢ tgzatment chamber (D)
CTHER LNFRRUATHENb| HRé4 ofs obsA3 @ 0
e A URE: CNY of E nifg &bgf gﬁfhe%ﬁ@ P afrovi d§)d E)&gmj&
(D) OTHERCIPRFWHGCNQI ﬁ@i e= "Xaa is Ay or a basic L- or D amno acid"
(i x) FEATURE: (A) NAVE/ KEY: Modified-site (B)
LOCATI ON: 10 (D) OTHER | NFORVATI ON: / note= "Xaa is D Al aNH2"

WO 98/ 55505  15. An apparatus according to claim 14, characterized in thaPE&IGERRSH2802
g(g;) PrSE X@] y clPEs%le%lcljD gpg\\llng %Eé%SIgr@Noas sEflde member mgar%(sa >)§aa( g)e ' | ﬁg&ﬁ% é%a
FOR SEQ I D NO 6: (i) SEQUENCE CHARACTERI STI CS: (A
LENGTH: 10 ami no aci ds (B) TYPE: am no acid (D)
TOPOLOGY: | i net An appargius acgidingUREClivpi2, ﬁmqtarezed in that(it gympeEREsURESst

A) NAVE/ KEYr t 0
ng TR ediht bRimBer feans,(2) and a sebbild pietdaif é&%rﬁ’bd%% fes). (i x)
FEATURE: (A) NAVE/ KEY: Modified-site (B) LOCATI ON: 7

D OTHER bstit b
<(31 % Jerr]-C er rT E IWA%‘E{HQT\LV[('QQI\'(’?O\/\/ﬂmg o (:M?rﬂb@'@ﬁ%ra? 't "Z?%ﬁ‘ @ﬁ?gﬁ; il i%rs!s%@éoﬁgl d
fl uori ne #aidiEst pre-{rer)mSEQHENDEr DIESGRI (ETlaﬁliN of SERQ édaoh@pr@treatment ché@rbeXaa
Xaa Xaa 4%

a_Xa Xaa
10 (2) f&%&ﬁo &y0picee %@6‘?@ 'Néf'ovoflsa'd treatrpgnf Céﬁ@ﬁk@ammmﬁsm CS:
(A) LENGTMam@t and a%eaﬁhdjé ening (26; 36), ecWE@ wﬁ@?e'B9 r@&'rﬁeans (27)ars rol D)
TOPOLOGY: |.i near ing (26,,38).15 R
(A) NaVE/ Vs o tightly @ases F%'é first opening (26), Bamfmﬁwbmegmzd me@ng (87 Baregpro-
(D GrHER/lH&F%-ﬁ&%s/e%i&secoKa%pbﬁm@s(sé)ef' ned for SEQID NG 2"  (ix)
FEATURE Modrfi ed-site (B) LOCATION: 7
(D) OTHER INFCRI\/ATI O\I /not e— " Npg my be Nalpha- substituted by

8 (o)~ Lo D e o B A b o 562,
Xaa Xaa >end manm;ﬁ@ X38), Fespextinely, to tighthd cBBe5&H@ irst and second openings (26;
PCT/ EP98/.028 . . ) 10 2

| NFORMATI %r %%&eggs'vl- B“i\é?s'%‘.ed as slide T?Tg%’E@S%N“CE CHARACTERI STI CS: 2

(A) LENGTH: 10 am no acids (B) TYPE: am no acid (D)
TOPOLOGY: i ne ECULE TYPE; peptide (i X) FEATURE

(A) NAVE/ KEY: 1%b61“f?@@ré?‘? gecording 1o claim Hy {f@@sﬁf@qdlmm S@l@ﬁ@t@nwe&

(D) OTHERAd\breRMegthiatt ch@hBar m&ads | '(2 Q)Segéﬂ bFl?SrJvWedSﬁi@] bBr@ge?‘su orting (1 X)
FEATURE: (A NAVE/ KEY: fied-sit RERAS: 7

(D) OTHERea“Q\ﬁQ@?i%)W@m?%@(@Q'd'ngaRlpfgstf%981 @ N-al pha- substituted by a
(derr]- C[err])al kyl group which may be substituted by one or several

fluorine atons"” (xi) SEQUENCE DESCRI PTION: SEQ ID NO 8: Xaa Xaa
Xaa Xaa Xaa Xaa Npg Xaa Pro Xaa 1 5

10 PCT/ EP98/ 02802 June 21, 1999

47 ' CLAI M5 1. A LH RH
pepti de anal ogue in which Ada[err] or Npg[err] is substituted for Leu[err];
and its pharnmaceutically acceptable salts. 5 2. A pepti de anal ogue

according to claim1, of the fornula (SEQ ID No: 1):



Al -A2- A3 - Ad- A5- A6- HAA- A7-Pro-Z (1) in which: - Al is pdu;
D pQu; Sar ;- AcSaf-—--- Pro—; AcPro ; ForPro ; OH4Pro ; Ac-OH Pro;

dehydr Pro ; Ser; D-Ser ; Ac-DSer; Thr; D-Thr; Ac-D Thr
or Eolg "I ﬂﬂ‘ no acid which may be acyl at ed; - A2 is a
3

ect ;s or an aromatic D-am no acid; - A3 is an aromatic
- or Damno aci d; - Adis Ala, SE¥T D Ser, MeSer, Ser (OBut),
Ser(CBzI) or Thr; - A5 is an aromatic L-amino acid or a basic L- or
D-amino acid; 15 - A6is dy; DPro; DSer; DThr; DCys ; D Mt, D Pen
; D(S-Me)Pen; D (S Et)Pen; D-Ser(QBu[err]) ;.D Asp(OBu) ;
D-Gu(OBuferr]); D-Thr(OBu[err]) ; DQ/S(CBu[err]) D-Ser(OR[err])
where R err] i S i
substituted onz%t %‘en%il 3ggla§tc¥rd'ngqag>y err g?ar'%nlé' gec?'\m mbbrE%Yd H%t

(C2- C7) acayd geanrg preareatment eﬂanpﬂsmtmeanib (92n3)oewm atevprb\hded with a removabie

err]-derr])al k err]-d.err])cycl oal k side chain :
romat1 o BVERTIRRStaS). Bheshy SRR & el PoNarymoans peRRIRRSGRASREATE. & ). D
per hydr Odlihﬁhgmﬂhh:éﬂ\ §and%ﬁpaorlﬂﬁ§hfea|ns (28; :%)@%té’ﬁél aci d; - HAA is Ada Of
Npg; - A7 is a basic L- or D-am no acid; - Zis AyNHerr] ;

D-AlaNH err] ; aza@yNH err] ; or a group - NHR[err] where Rerr] is a

(Clerr]- 25 A4 ah relﬁr@ré‘tﬁé a\é@érﬁlz"» yclfﬁ?n C?g?ﬁ%ré&éﬁﬂe#)ﬁ\yﬁﬂﬁg ?é(g{ ﬁ%galers@ne or

several fluorine at cyclo eterocyclic
radi cal spirtieg emea‘nsOQSnt&S;)halmwa e @aengits dongitudinal axisnavhsirgley itligy Ipath of

ond ¢ RO Gbhto CEERRROR] e o i eaipéh RARHSS o

accordi ng

Al - A2- A3-34- A5- A6- HAA- A7- Pro-Z (rra) i n which: - A

is plu, Sar or AcSar; PCT/ EP98/ 02802 June 21, 1999

48 - A2 is Hs; - A3 and A4 are as defined for (I) in claim2;

- A5 is an ar leafﬁ\h(hdga?é”fh@@c&ﬁ'dﬂg to clalm 19, Afhardctéded in Bhdlréach & sad elonD Thr
D-Cys; D Met, D-Pen, D (S-M)Pen; S 5 Et)Pen ; D Ser(QBu[err]

D- Asp( OBLgaLe rsyppormgﬁﬂaosd%rﬁ ))s Bcommdosm araigmpingresans GRh[ )rf]X)ed o t

DSer(CRIf} By Qgrr] is a sugar noiety ; an aza-am no, acid; D-Hs which
may be © @et%ituted on the imdazole ring by a (CJerr]- C[err])alkyl or
by a (CJerr]- C[err])acyl group ; an al i phatic Damno acid with a

(err]-Cerr ]2)36",4?1‘/ |a885rﬁ?us( %tgcf{é#gqoerc[ﬁ]i%gf ! 8!‘?%_5!:@?1 goe i nﬁ‘éth?h%’!asﬁl sald

aromati ¢ D-anmino aci xddien per ydr onap
| 0 per hydampingheegis-(24234) lmrotatabml c Dam no aci d; - HAA is as
defined for (1) in claim2; _ A7 is a basic L-anino aci d; - Z

is AyNHerr], aR@yNHerr] or a group -NHR[err] where Rerr] is as defined
L or (IL in ;:I gumo\n alppara?ius éécorgmgndtdiéam mladﬁéméﬁh f 1e@alhltwata§év@SE Fai[)sa%ga s}@lts
epti de anal ogue according to 3, ormul a
pd u- Hi sp‘ﬁgi Beriregimens crapo el r@ewsg)(& 3) gredpcated on digmggp OSPOSI'[G Slde%éf and
HAA are agidlg laim3; 20 - A6 is Ay ; and aliphatic
D- am no, a(I:(lfi éétﬂ%#‘tt: %m %zrlr@)f?gg?'r] )al kyl side chain; or an aromatic
D-anmino acid; - Zis GyNHerr] or a group -NHC err]H err] and
L5 Phannaceuoahl aboBRASPLA 03 T i 2, chafprerePERL LB A4t
accept abl mentds sgch that said sebstrate,éspem) fuld bmah@mpadmgrmbargs {©6; a3|)ecamf be

clainms 3 ich _may h bstlt

(Grerr1- GSoTEmRG S Gl aPH dagmisr SRR ehebins SR vERE: pBelY, o
fluorine rabame(1) and vicealgsd.t s phar maceutical |y acceptabl e sal ts

PCT/ EP98/ 02802 June 21, 1999

49 7. A peptide anal ogue according to claim6 wherein HAA is Npg
whi ch nmay be N al pha- et hyl at ed; and its pharnmaceutically
acceptabl e salts. 8. A pepti de anal ogue according to claim2, of
the formula (SEQ ID No: 3): 5

Al - A2- A3- A4- A5- A6- HAA- A7-Pro-Z° (11 Db) i n which: - Al as defined
for (1) in claim2; - A2 is a direct bond or an aromatic D am no acid,;
- A3, A and A5 are as defined for (1) inclaim2; 10 - A6 is Ay; D Pro;
D-Ser; D Thr; D-Cys; D Mt; D Pen; D(S-M)Pen; D (S Et) Pen ;
D-Ser(OBu[err]) ; D-Asp(OBu[err]) ; DQu(OBu[err]) ; D Thr(OBu[err])
D-Cys(O Buf[err]) D-Ser(ORerr]) where Rerr] is a sugar noiety; an
aliphatic Damno acid with a ((err]- Cerr])alkyl or a
(dJerr]-(err])cycloal kyl side chain’; an aromatic D-amno acid ; D

cycl ohexadi enyl - @ y; D perhydronapht hyl - Al a; D perhydrodi phenyl -Al a; or a
basic 15 L- or D amno acid, - HAA and A7 are as defined for (l) in
cIa|m2 - Zis GIyNH2 or DAI aNH2 and its pharmaceutically

_._‘._l_ o I o o o o Y o e o



