EP 0 277 829 Bl Description Luteinizing hornone (LH) and follicle

stinmul ati ng hornone (FSH) are rel egsgd7y goygjhe anterior pituitary gl and
under the control of luteinizing hornone rel easi ng hornmone (LHRH;

LH FSH RH, GnRH) produced in 5 the hypothal am ¢ region. LH and FSH act on
t he gonaddeserigionnul ate the synthesis of steroid hornones and to stinulate
ganete maturation. The pulsatile release of LHRH, and thereby the rel ease
of LH and FSHteinizingthottoge {Lipanddplidecitimuipting heryohee(FEin arkonriessed frora Hiersatkripr pitviary
humans. LHiRAd gndepthg fopriet of iuteinizing| hetrane seleagifgiharmeng difHiRHe L/FEH-Bid ) produced in
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general , qggdﬁot%ﬁm@on? (e Bbortdh ﬁ\rdré animals, and in raf‘ éjif chérﬁi §§t§|’|l£}ﬂ hor mone
LHRH i s;sa degmpsiid d&ea&ﬁjmérh&%dLHﬁH 193! dekRobide QERMHsAEH AP 0@Giid Sarfitthickb
have the LwReiHabgbs Bborfiuriss 8ibpt fodthe abiiraldfino ladli gRETAd) Bts Béaubhcg lss kdles: | t's
seqagnce is as follows: 20 (pyro)

HIS Trp Ser - Tyr G y- Leu- Ar g- Pro- Gly[err] 1 4 5

descrl b@d in él?gr | aq]é‘H']"?losf Rﬁﬂ%ﬂgf thl 5‘%’[ 3|r é‘rggﬁﬁl{% Sr@lljgfs: ?'?uent

of a given am no acid,l supersc?i bed by5| tssl ocatio fdl|loved by "LHRH.'
Many anal ogs of LHRH have been studied, and a very large mgjority are of
insufficient biological activity to be clinically useful. However, certain
sel ect nodi"AiPEsatfi YR el palgrigh giecofien sescripddn rblreviand fa’ngM ghowinp dheo “E%le “‘9
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wi thout t he waRgbrist GatkityOsked bbaR8) ka6 te arkd@Sit astivity ot HiRE2-AGHXIRH Shaldys! Bodi, C.
cited afowe) etel)AMER Shdr)c18aTH4R007S); HivieAQt, eivdl.f Bopides ti §78 pl4Deetiitoh<Cdb IBRiIGdr NG Sle
Beattie, Gudfes\Belgiai(ieds). J. Med. Chem, 18:7 1247 (1975); Rivier, J., et

al ., Pept i desgainSiribe packgiduhd oEthbdel tam majhealiorafidn, which irdselt itlenddy potedt LigRH arBgbista)m
(1976) . Ageiditiatl indremenisCik gntagonist axtivity sy ebet hed byemadilfyingl gositiens 1105 anevor db im e ul t
I n nore pdciready 2L HRpiffed Perlide i Goy.d). Hadtal Peplides 1976 or 48axklitions de I'Yniveagiie dp Btuxelles,
activits rAsigiuye(Bzgd River.vbdi. fof ialn GifepSobi 23] 8A9s(1978); Dutta; Aafid ploal., Biochem RidphysaReeady
2, 6 nodi fGevhupeit 3%197@39*“93'"9%1 spel. BlpchmﬂnBleaz Res) Gpmmyn., 86709 (879).jlighes de
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hi ghly po m {;"-”b?ﬂg/ﬁﬂ ﬂ) mlﬁ refobda ot H%a@ﬂzellsn b I This sdeaS
been publ ishesh iD¥s .téu mgauanc B&batsk 0P b ggrxnuaumeomre&%al i@t the drllin@lhapRALE! V.,

al t hough tiherdat@ss of LHRH anal ogs containing a [err] substitution were
found to be it is well known in the art that molecules containing positive charge(s), especially multiple positive
charges, in association with hydrophobicity are potent mast cell degranulators: Foreman and Jordan, Agents
55 and Actions, 13, 105 (1983). An initial attempt to circumvent this problem in analogs containing two Arg
residues (i.e., in positions 8 and 8) was to increase the space between the residues (e.g., (N-Ac-D-Nal(2)!,
D-pCl-Phe?, D-Trp3, Arg®, D-Tyr¢, D-Ala"®)LHRH, (EDs¢ = 2 wg/ml for histamine release, R.W. Roeske, st
al., "Substitution of Arg® for Tyr® in GNRH antagonists”, in Pepiides: Structure and Function, C.M. Deber,
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potent antiovul atory substances, they were al so potent mast cell

degranul ati ng substances, Schm dt elgpdy 277&gr%ﬁacept ion, 29, 283 (1984),
and caused edenm in vivo. Thus, for exanple err] 50 [err] has an [err] =
0.2 [err]/m for histamne release fromrat mast cells in vitro. This side
reacti on i sv.ofHradyl KDCilppib (Hae), Piree €hérsich 06.cRaakfortl e 19851 peselt ). Bhild thik &d to a decrease

t hr eat eni nginniat poteacydf thdranatep Saridagraraatgniyf Imast-celisoand releae bi Histamidel the sinalagl dtill had
known i n t heamgrfold giesier anedhglacidicgotanonthan HRhgfopeigeht EDyeis SRurgyel(fen)hjstapdpadeasd.| y
mul ti pl e posi tvsfiér) bhaalgpeleen ingora@aet intat sevanal wpditionshiy Hip Brisdgow$ts. yWhen guljstititedh into
mast cel |5 deggitiensu$ eanédrésin pjuegiom with@ D-oficRhn, residye rie Posion oA dhete i tofestion]1dS, highD5
(1983). An pr¥PYulaiery Reforengiel deseased histamirareleash (a9 NP PEIrPRP BT fpé%'tya"'?'ifng
two Arg reshe{RE. PiAla)LH B%srtQ%H%’me%ﬁtﬂ"aB 0 \[@iaas¢)oln| qne palge MgEL ) Was; iacor-

b hePg* sitjop 8 |th a similar degr staming rge & pgt n;;)h{l e. Ql;ercr.R—g l@)m 1eMe- pCl-
el et e‘ﬂs S i TEEH bt b e
ant agoni <¢ sca';ie )5Fb E :

i Of
277 829 Bl gb fa % i tsiéenéﬁtl-a :a)fng;y eleasin M? :
L, 1985, p=i4 ,198, Thergpoutc A SJ'CM(‘ é@ency 5 RE ana 09
for degr anuPat,go b %Eav &led ﬁeeﬁnﬁntfﬂ% Esaasr'ﬁajg’rfsnté‘#oﬁé Jﬁ totpna%erﬁla e Hldadd
had many { Olsugceg{hsf%&r&f’roaggap 3€ LOKGhudtl SB&Y sdafdNinl optifds WhEH Qals8hdst lesl

328 [err]/ myogtAAlatidh StraslaMd nyﬁ Bicféﬁ&ﬁa SUDSHORY DaviI@ScRNRO bR ekt AhdPHtiedh SiEb for
i nt o sever abuppdsibd, |t|€H"§'eéef1tl S loR BARES bifl- naYBPRficaMDDEdidiY BF tokibityand other side
posTtions Get 8 in conjunction with a D-pC -Phe residue in position 2,
there is reterhé posenf inVan@h résrs totieudl, Aighily Yot inbrizpeptiaeshd decapepfidecahalbyssdt BRRHNRith
rel ease (e. ginjimg aistaining eplsgsing poteicyo fof avhich /aTteplhcamehti &t positione8 rby| € awadally hindadste
anal og, [ er gyanidiagsubstiwed argioyl adskide, icadptedpaitbi avoidanceBofvantakpirgy!l suibstitieatr at ghegitive &, Bfa
hi st am ne r elticd Jeatyrm t e dyvertion ds alsq diracled [te varjous methodd df asse Jof fhbsef comphinds and fve
rel ease). Hpheewaseuticdl tcomppsitions therefare dnfurthen espettied dhepinvdntigpsingpives thej drocesgses Jor the
pot ent hi st erapartion ef|tenoveh go m?m«i'ﬁéese@mﬁawe} to LHRH. R W Roeske, et al.
"LHRH AntZagoniT8® Bregnt ipventiop,rqlitastte pavelcomequade<r thg foeylvi ty", in LHRH and its
Anal ogs: Contraceptive and Therapeutlc Appl i catlons Part 2, B.H Vickery
and J.J. Nestor Jr., (Ed P 87 p 7-24. Positions 8
and 9 have al so been i de%t_lb |clv[§e S a " 'Et?' f&e for subglllj’t ution to prevent
am ne rel ease 15 sinde?t Be Arg-fPréo 'ée&we?lcelﬁs a frequently seen
fea ure i'h neuropeptides which cause nost cell degranulation. Thus,
al t hough pogljatéhg%ageu Wﬁécé&tgble%% hlﬂr@éf%h@reﬁuc' entific basis for being the
critical site Tor substitution, th presently known set of anal ogs still
has significaps al?%ﬁb Ryt .leé.uuefseuactéoofwnpthé rod EndiifkPst oftlorie BI &r8Kd 1S isorhbrr:
present ishvenyagn, LR Bbf, NACTVSblyl, R YphBriAaRR, NASBRSRhoBheAyglanyl, N-Ac-D-L,-
decapepti de a,:rmlo@gﬁenﬂmadyHRhﬂAM t1bnaaﬁhylmm A1y, NIACSS- @ Fhghehy -8 )L @RRYI,N Gndd BN, 450
whi ch a repl asnsmyshedl)-cE@4nkt on 8 by a sterically hindered
guani di no- subBtsiah ained acyl eisidiyd seloctsd thinethe gOUPLoRSIsting b D-phenyidtapicB-p-ahioraghemiangly |
substi tuent ab-pfiasaphénylalakyl, O-Snidopbénylaianyh |2 2 diphbnylgiycyl, The methyl@rthioophengalalylsand 3-
di rect ed+ o Wanapbthgl)-Pelem@ds of use of these conpounds and to pharnmaceuti cal
conposi ti ons € keangdmino, acy rpsigup lselpctegsimacithe gloup pansisting oh Pitrgrionhanyb [Dwbenyialaey!, 3-(3-
processes f orPYiti)-Onlanglapndir@narhhyi-Prélamvel conpounds descri bed above. 25
The present iRt 3o Q| QF'@? elctad irem heosrprpPaUEstieg of kehepyiaianyl Ltyrosyl, and 3-@-

A-B- C- Ser - D- E Wi-aspy]. asginyl, or G;
E Esda -(2-naphthyl)-D-alanyl, 3-(3-pyridyl)-D-alanyl, D-tygos?(l, D-tryptophanyl, N-nicotinyl-D-lysyl, N'-(3-

pyridyhacetyl-D-lysyl, D-GIu(AA) or G;

F is an amino acyl residue selected from the group consisting of L-leucyl, L~norleucyl, L-phenylalanyi, L-

tryptophanyl, and 3-(2-naphthyl)-L-alanyl;

G is an amino acyl residue selected from the group consisting of the radicals represented by the
50 following structural formulas:
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1 23 4 5 6 7 8 9 10 30 or a pharmaceutically acceptable salt
thereof, wherein: Ais an am no ac f sel ected fromthe group

consi st i ng of either the D or hegﬁ'_oz?fsg%g% of : 35 [err]

N-Ac-D, L-prolyl, N-Ac-D,L- phenyl al anyl, N Ac-D, L-p-chl orophenyl al anyl ,
N-Ac-D-L,- @fl uorophenyl al anyl ,

N- Ac- 3- ( 1- napht hyl ) - D, L- al anyl , N- Ac- 3- ( 2- napht hyl )-D, L-al anyl, and

N Ac-3-(2,4,6- trinethyl phenyl)-D,L- aI an |; Bis an am no acyl residue
selected fromthe group consisti rrb' enyl al anyl

D- p- chl &r ophenyl al anyl, D-p-fl uoroplq@m\él)al anyl, D-p-nitrophenyl al anyl ,

2, 2-di phenyl gl ycyl, D-[err]-methyl ch I('J"rophenyl Ia)n and 3- 40
(2-naphthyl)-D-alanyl; Cis an am noN resi due sel ect ed fromthe group
consi sting of D-tryptophanyl, @-plﬂl&llﬂENRgn 3-(3- pyridyl)-Dalanyl, and
3-(2- na{)ht hyl)-D-alanyl; Dis an am no acyl resi due selected fromthe group
consi st °ng 0 L phenyl aI anyl, L-tyrosyl, and 3-(3- pyridyl)-alanyl,

ar gi nyl , or & .ﬁ 5 E is 3- (2 naphthyl) D al anyl, 3-(3-pyridyl)-Dalanyl,

D-tyrosyl , Dty f@mawha&w m%ﬂ.%&m@'ysy' N~ (3-
pyri dyl )acety'nz S or R ROANS = RB? 6 1 gaeare@enteélpmﬁfoﬁ(ﬁw rglfb‘?mﬁfsl ected
fromthg group consisSting l'eucyl, L-norleucy r?y I'al anyl, L-
trypt ophanyl, and 3-(2- naphthl yl)-L-al anyl Gis an am no acyl resi due

sel ected fromthe group COI’ISICS'[I ng of thel radical's represent ed by the so
f0|\|/OWI ng structural fornmulasi\55 3 ﬁF;QZW 829/8 (&) [err] 10 wherein
nis 1tob5; [err] is allkiN of Nto &t€ar bonNat onEBNOr huoroalkyl [err] is
hydrogesm or [err]; or [errl = [£rr] |s§ar|7greprésente/d bythefollovvlng
structural fornulas: 15 [er 5 wher ei s 1th G——é{:l-lﬁ)hydrogen or
alkyl of 1 to 6 carbon atondxls hal o or A; ahd 30 Jis

D al ani nam de; D-1euci nam » yci nam de; or [err] wherein [err] is |ower
al kyl or [err]. The replac of the L-histidyl residue which is at
positiof 2 in LHRH convertx La(geptide to an LHRH ant agoni st. The

repl acenent of the glycyl *resid at position 6 in LHRH with one of the
resi dues specified as E gives a dramatic enhancenent of the ant agoni st

effect. The ubstlt 215, di.scl ose re n 3, 5, 7 and
rel 1
10.are f urt ? P] m&%mu?e, eﬁ:ﬁ%‘ﬁu e, ycmamldg, wﬁnélem#%{lls eg; alkyTH’ENHCONHz

SUb Stit Ut I CmTh(é’J Jeﬂacement of the L-histidyl residue which is at position 2 in LHRH converts the peptide to an
LHRH antagonist. The replacement of the glycyl residue at position 8 in LHRH with one of the residues
specified as E gives a dramatic enhancement of the antagonist effect. The substitutions disclosed herein at
positions 1, 2, 3, 5, 7 and 10 are further helpful in enhancing the antagonist activity. The substitution G in

35 position 8 provides a profound diminution in the histamine releasing potency of the analogs when the
" substitution in position 6 is other than Arg, and is critical for their use as safe drugs.

Abbreviations and Definitions

40 As set forth above, and for convenience in describing this invention, the conventional abbreviations for
the various common amino acids are used as generally accepted in the peptide art as recommended by the
IUPAC-IUB Commission on Biochemical Nomenclature, Biochemistry, 11, 1726 (1972). All peptide se-
quences mentioned herein are writlen according to the generally accepted convention whereby the N-
terminal amino acid is on the left and the C-terminal amino acid is on the right.

45 The abbreviations herein represent L-amino acids, with the exception of the achiral amino acid glycine,
and with the further exception of any unnatural or natural amino acids which are achiral, or are otherwise
designated as D- or D,L-.

It should be noted that when J = NH-C(O)-NHz, the C-terminus is an aza-glycinamide residue.
The abbreviation D-Glu(AA) represents the anisole 69duct to a D-Glu residue to form a para-methoxy-
s0 phenyl-ketone (at the carboxyl terminus of the glutamic acid side chain), i.e., Glu(pMeO-Ph).
Certain other abbreviations will be useful in describing the invention. The present invention employs
replacements of amino acids in the natural LHRH peptide by amino acids which do not occur in nature.
Particularly commonly employed among these are the following:
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35 position 8 provides a profound dimnution in the histam ne rel easing
potency of the anal ogs when the subsgppubygsy gp POsition 6 is other than
Arg, and is critical for their use as sare drugs. Abbreviations and

Definitions 40 As set forth above, and for convenience in describing
this invention, the conventional abbreviations for the various commopn am no
acids are used as B d in the peptideiRREewkati@®mmended by

the | UPAC- 1 UB Cooyisaaphthl1Bi-aglagiical Nomencl atugle(2 Bi ochemi stry, 11,
1726 (1972). Alé gep%ide se- %u§5ce§ negiioned he&guﬂggre written according
to the geheral |y aPcEHEFOPERNENY 8 aWer eby the R~ minal amino acid is
on the left and3t+kp-Enhflernphahydntiadaayild i s on tadEl+Rhgght . 45 The
abbrevi ati ons hgrekn nt4 L3/ no aci ds, w tdy exception of the
achiral am no agiSBgFggﬁggiqa%é%R??L the further i§&§§31 on of anx unnat ur al
or natural, anin¥,Mtrevanhpinoadémashydal, or are Bfttherak SATENGhated as D-
or D L-. It shoul doRBapgiggit hat when J = NHC(O-NH2, the Ctermnus is an
aza-gl yci nam de_residue.”  The abbrevi ation D-A u(AA) represents_the anisole
69duct to a DG“’uN?éQFaUédt15°f‘2F’H'F§“|é{§rr)a'- met hoxy-D%'O rﬁfrerf}ﬁl-‘gké’f% (at the
carboxyl term nushehobbgiglutam c acid side chain), i.e., Gu(pMeO Ph).
Certain osher afbreviations wll .be useful in desgribing the invention. The
present inventi (@r‘\heﬁﬁ%?égﬁgﬁrégéﬁﬁﬁ?ﬁx}f‘ am no jfﬁrb’s ‘?ﬁ qlﬂreg L%t‘EZaI LHRH
peptide by ami no aomdarghingh do not occur in nature. Particularly commonly
enpl oyed anong {hQse : oLl owing. 4 ino acid
resi due N’ﬁ gﬂ%ﬁé%?g\& ghig\#ogg‘z)?ﬁa)pht hyﬁi-rgﬂ gélﬁg& 591-"19‘)“2
Nal (2) 52  3-(phomaargpnydyl)-al anyl pF- Phe
3- (p-chl orophenyl h+abadWiding-(din JRhe 3- (3- BHA dYd P 194 AQYh

baank 1”°‘§g€h§P91) Drh, ” Q[erﬁ?yh%ﬁ%ézﬁiny|

Pal (3) 10 N, N"- guani di no- di , or

N, N - guani di no- (dPepagFpinyl Deh, or [err] honoarginyl

N, N' - guani di no- NdiNp~goghidino-(ethedp)- or [err] Brearosr gy (CH., )
N,N'-guaﬁfdino-(dbiso ropyl)- Dih, or Arg [err] 20 horoar §i nyl
N, N - guani di no- (d HEQ?FP- y Dhh, or [err] honoargi nyl 25

N, N - guani di no- NgNfegapnidino-(propemo)or [err] (Rhwares iyArg(CH,)

N,N'-guanidino-(pﬁgmgggbinyl Pha, or [err] honoargi nyl
~ o » N,N'-guanidino-bis~(2,2,2- Bth, or hArg(CH,CF5),
trifluoroethyl)~
homoarginyl _
% NC-ethyl-NC'-trifluoro- hArg(CH,CF3, Et)
~ ethyl-homoarginyl
NSNG'o2-trifluoro-methyl- hArg(CH,CF ,CF 5)
0 2,2~-difluorocethylhomoarginyl
N-guanidino-(ethyl)- Meh, or hArg(Et)
homoarginyl
N-guanidino-(propyl)- Prh, or hArg(propyl)
“ homoarginyl . '
N-guanidiho-(isopropyl)- Iph, or hArg(iPr)
homoarginyl
50 N-guanidino-(butyl)= ' Mbh, or hArg(Bu)
homoarginyl
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30 - N, N' - guani di no- bi s- (2, 2, 2- Bt h, [err] trifluoroethyl)-
honoar gi nyl 35 [err] E d@,r—,rdzggﬁhyl honoar gi nyl
[err]-2-trifluoro-nethyl- rerr

2, 2-di f | uor oet hyl honoar gi nyl N—guanldlno (ethyl) Meh, or
hArg(Et) hormoar gi gl ; s Oy@pisdE0gy bgeopy! ) Abbre P4k 5 95

hAr g( propyl) hono I sop Tpf, or
hArg(i Pr) hormpatsd¥ nﬂug@idinomggaupéjoﬁ@)‘@d&p-w) -Och, or Moh, or

Abbrevi & ion N i NO-

hAr g( Bu) honnarglﬁwﬁo§§§inyEP 0 277 829 Bl Ami no aCth@@@VQU@hexyl)

N l.oh |
homoar gi ny! é%eqh no-( ep%¥i)o exyl)-

N- guani di no- (heptw&ﬁoarginyl
honoar gi nyl

Dy & ?grp?rg(heptyl)

Hha, or hArg(heptyl)

g SR AL Kb RIStk opy ) Mo P8BS CEB) )% o

Arg(Et) 10
N,N'-gué%idlmaM;Ncy@m@hsuyhb (dibsap rapyld) - Dia, oar@rgyiPr)
[err] 3-(3-piperid -aianyl 3-Pia
3- (4-pi peridyl)-at 4-Pia 20 3-(
([err]- nethyl)pﬂpmr+gu4nyU)no-(dlcyclohexyl)- Dcapparal anyl
3- (([efrJ pentyl) g 4-yl) A PPoRexyl
al anyl 1 (([err] y+ plperld -yl) - rg(c#’ﬁo y )8I anyl
[er;% Nlcotlnyl3{i$ysymer1dyl) -alanyl 3-Pia LyS(NIC) 30
[er (3-Pyridyd)age 1 4P Lys(pyridyl acetyl)
3- (2 4, 6- trlnet% F ﬁ%éFggﬁéin alﬂnXIQ henylﬁly%§l
Dpg~ 2 -methyl)piperid- pa
alanyl
3-((N®-pentyl)piperid- a-yl)- Ppa
25 alanyl
3-((N®-benzyl)piperid-4-yl)- Bpa
alanyl
| N€ -Nicotinyl-D-lysyl Lys(Nic)
~ % N€-(3-Pyridyl)acetyl-D-lysyl Lys(pyridylacetyl)
3-(2,4,6-trimethylphenyl)alanyl Tmp
2,2-diphenylglycyl Dpg
35
e

As used herein, the term "pharmaceutically acceptable salts” refers to salts that retain the desired
biological activity of the parent compound and do not impart any undesired toxicological effects. Examples
of such salts are (a) acid addition salts formed with inorganic acids, for example hydrochloric acid,

40 hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and the like; and salts formed with organic acids
such as, for example, acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic
acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acids, naphthalenedisul-
fonic acids, polygalacturonic acid; (b) base addition salts formed with polyvalent matal cations such as zinc,
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium, and the like; or with an

45 organic cation formed from N,N’-dibenzylethylene-diamine or ethylenediamine; or (c) combinations, of (a)
and (b}, e.g., a zinc tannate salt and the like.

The term "lower alkyl” refers to a straight or branched chain saturated hydrocarbon radical having from
1 to 4 carbon atoms such as, for example, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and
tert-butyl. "Alkyl of 1 to 6 carbon atoms" encompasses the same substituents as lower alkyl but in addition

50 includes radicals having 5 or 6 carbon atoms such as, for exampie, n-pentyl, n-hexyl or branched 5 or 6
carbon membered radicals. "Alkyl of 1 to 12 carbon atoms” comprises a hydrocarbon radical of 1 to 12
carbon atoms including the radicals noted above, except that the radical may have up to 12 carbon atoms.

Fluoroalkyl refers to lower alkyl substituted with 1 to 5 fluorine atoms, for example CF3CHg-, CFs-,
CF3sCF2CHz-, and the like.

55 Halo refers to fluoro, chioro or bromo.

The abbreviation "N-Ac" refers specifically to the N-acetyl protecting group, i.e., an acetyl group
attached to a terminal amino acid residue on the amine nitrogen, in conformance with generally accepted
nomenclature.



35 As used herein, the term"pharmaceutically acceptable salts"” refers to
salts that retain the desired biol ogér_c?bﬂaﬁgg{ ty of the parent conpound
and, do not inpart any undesired toxicological effects. Exanples of such
saltfs are (a) acid addition salts formed with inorganic acids, for exanple
hydr ochl or i ®refetried Eméddiimdntsdr obr om ¢ acid, sulfuric acid, phosphoric acid,
nitric acid and the like; and salts forned with organic acids such as, for
exanpl e, acet i @nmpounds wiistadre orefagedigmtiodimests pictheapresdnt isveation mieghage whlgreima lig N-Ac-D-
aci d, ascor hak2) acN-Ac-DipShhei B isdpfiPheton RrPCEPhecC i, D-randNe(2heriRdl(3). D igiPaAi3 TalG A,
pol ygl ut afri GekdVih, Bhagstthareh isritrad B-Oyri @-Nalt). dPsPal@abieh dt-Mote BiPb pr D-BBNF ds Leu or
aci ds, pol y&ae&tie et BineMalh prPha 35¢ J sk Blallider ¥BiH2-sal t s formed with
pol yval ent  natMire pralereshubslifytion paerns g those yhePiim  bi smut h, bari um magnesi um
al uni num  coppif NN nickel, cadnium and the like; or with an 45
organi c cgtioncﬁétr' r b-pg N, N -di benzyl et hyl ene-di am ne or
ethylenedlaniqgs19 e iC % q%k&ps, of (a) and (b), e.g., a zinc tannate
salt and the Iék% _Pj( ' Q. gz'g\gef @hg%l B-Mﬁf’fﬁﬂ? L@pi. Strai ght or branched
e ical avi ng 'rom 1 1o 4 carbon atonms such
as, for exampl@is oBRINDA BthSL B4l angN- Propyl, isopropyl, n-butyl, isobutyl,
sec-butyl,sand jgptadgy!l . "A'kyl of 1 to 6 carbon atons" enconpasses the
same substit Uetke® aRSthio® Preforrst dtbidiasbddtwithi tiGkbrd broXdrrealiasd: NCl udes radi cal s
having 5 or 61.08tA®is alyQ BEcas bé bhydhe of dither @3 MEHyEropHILIE RIidlds, D-Tip RRAIE), BNaI(2) or
br anched 5 or D&y But [t pradstidy BUrploa0iPala), or (b) b leyidued D-Hoh] MR, DeBK BrawPrat ons”
conpri ses a hgdwnsab boArgr &dbs @edferably dnetad tib2hyamplnbia redidues listaaiCih UIgH) RBovb héhd most
radi cal s aot eprefatably ®;Tyexcept that the radical nay have up to 12 carbon
atonms. Fl uor 0&IWhen Drie ey ¢f Deln MibBth oaPhay E issadst prefetable @-Twr orP-Ral@obd DFNal(@rand 8-
atons, for exampresldomrefigred.err], and the like. 55 Halo refers to
fl uoro, chl drescihpt thy RipferredEhieciastsisr @igiDab.i Mih. BiopRha. Ragicelarly pegirsief! file Bl angl Dely aphe
N-acetyl pr doeidertiagaryRp i.e., an acetyl group attached to a termnal
ani no aci®d r es{hyti&amiep H&'%l’ﬁ?’ﬁ@’efﬁ"ﬁ‘?ﬂ’@@&tﬂh°’l PRBTSr mance with generally
accepted nonencl ature. 6 EP 0 277 829 Bl Preferred Enbodi nents Conpounds
which are preferred QoRodhoRg 62 yLoLpE1RPARSIN-Sen-T) 1 <Cr-loee~E+dEe~-wher ei n
Ais NAc-D Nal (2) or NNAc-D-pCl-Phe; Bis D pF-Phe or DpCl-Phe; Cis
D-Trp, D-Nal (2)PAla¥ig8); Dis Pal(3), Tyr, Arg, 5 Deh, Mh, Bth, or Pha;
Eis DTrp, DTyr, D Nal(2), DPal (3), D Deh, D Mh, D Pha or DBth; Fis

Leu or Phe; bt cieBorcBl B-palddAng &% dohavibndBf oPpiaS [€rr] or [err]. More
preferred subsrtllﬁtuti ohpa;[;at taggrang are those wherein: Ais N Ac-D Nal (2); Bis

:
. -Trg, BN
chai n sat ur at eg; g,_dé\ocar on

D pCl - Phe; 10 Cis DTrp or DPal (3); Dis Tyr, A:vg, Deh, Nbh, Bth or
Pha; E i %D Trp, D Radfc3D-ialNa (<) -p Tl IRMe -O-BeR- THrvbles-B 8-> Pha; F
is Leu; Gis DQJ"LarWZh; Bth or Pha; and 15 J isl[err].

wherein C is D-Trp or D-Pal(3), E is D-Deh, D-Bth, D-Mbh or D-Pha, and G is the L-form of E as defined in
40 this paragraph;

N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser~Arg-E-Leu-G-Pro-

D-AlaNH
45 2’

wherein C is D-Trp or D-Pal(3), E is D-Trp, D-Pal(3), D-Nal(2), or D-Tyr, and G is Deh, Mbh, Bth or Pha; and

50

N-Ac-D-Nal(2)=-0-pCl-Phe-C-Ser-D-E-Leu-G-Pro-
D-AlaNH,, - i

wherein C is D-Trp or D-Pal(3), D and G are independently Deh, Bth, Mbh or Pha, and E is D-Tyr, D-Nal(2),
55 D-Trp or D-Pal(3).



Thereé are three preferred subclasses within this nore preferred class: 1.
Wen D is Tyr, E can be any one of gbphey 8&?& t he hydrophobi ¢ resi dues
D-Trp, DPal(3), DNal(2) or D Tyr, but preferably D-Trp or D-Pal (3),
or (b) the residues D-Deh, D Moh, D-Bth or DPha; 2. Wien Dis Arg, Eis
preferably onmddmﬁnalbrefedrgdcbrnibpdm&itsaréﬁssieduﬁ&nl i sted in 1(a) above, and nost
20 preferably D-Tyr; 3. Wien D is any of Deh, Bth or Pha, E is nost

preferably D Tyr or D- d r ferred.
In each of the prefer rhg?# ﬁ%cﬁ‘%@zgﬁé?ﬁg DDTHE §e§r_er %OL@LF

Particul &rly prefGerize-R+rRI8IH, and Deh, and nost partlcularly, Deh. 25
Thus, exanpl es of the nore preferred substitution patterns are: N-Ac-D Nal (
2)Dm0 Phe- C- Ser - Tyr - C- Leu- G Pr o- err] wherein Cis D Trp or

D- Pal (3) arftje@iniEds Bdrp. Dt or Taba %fiﬂ%& Deyg3th, Mbh, or Pha;

rvm{}MHZ)DpG %eCSH'WFE¢aJGWo[>[ar]meH1C|sDTm

or DPal3), Eis DJDNLAg}é?ﬁEl@§9&$L§ﬁl£bﬁ@ac-§gq_G.E&U@Mid;ﬁfgﬂﬂof E as

defined in 40 thls‘Paragrap
N- Ac- D- Nal (2) - D > Ser-Arg-E-Leu-G Pro- [err] wherein Cis D Trp or
D-Pal (3), Eis D Trp, D-Pal (3), D-Nal(2), or DTyr, and Gis Deh, Mdh, Bth
or Pha; @NGn&Bin D and G are independent| Deh, Bth, Mah or Ph
N- Ac- D- Nal (2@ O - Phen Craarm B e o M B e 4nd poth C apd & ate indepandeny Q-Tip of o-
D-Pal(3), D and G are |ndependently Deh, Bth, Moh or Pha, and E is D-Tyr
D-Nal (2), 55 D-Trp or D-PaI&K) EP 0 277 829 Bl Additional preferred
enbodi ments are thdsd 2 e0rep G R0 g 2 -Pa p (B ) PR TBTYirp-DS@a Ly )£- Leu-
5 o[ err| epgeird pJa sRHI P, D-Tyr, or D-Nal (2) and Gis Deh, Bth,
Moh, or Pha; 10 N Ac-D- Nal 65) -4} pd - Phe-C-Ser-D-E-Leu-G Pro- [err] 15
wherein D and G are i ndependently Deh, Bth, Mdh or Pha, and both C and E
ar e i ndepeMepit Gys PehTBh. Mph, prPhRg| (3); and
N- Ac- D- Nal ( 2)Exemplary prefegedeniepimgyts &er - Tyr - D- Pal (3)- 20 [err], wherein G
is Deh, Bth, Mh, or Pha. Exenplary preferred enbodi ments are:
N~-Ac-D=-Nal(2)-D-pCl-Phe-D~Pal(3)-Ser-Tyr-D-Pal(3)-
Leu—Deh-Pro-D-AlaNHz;
< 0 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr-D-Pal(3)-
Leu-Bth-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr-D-Pal(3)-
Leu-Mbn-Pro-D-AlaNHz;
N-Ac-D-Nal(2)~D-pCl-Phe-D-Pal(3)~-Ser-Tyr-D-Pal(3)-
Leu-Pha-Pro-D-AlaNHz;
N-Ac-D=-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Trp-
40 Leu-Deh-Pro-D-AlaNHz;
N~Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-0-Trp-
Leu-Bth-Pro~-D-AlaNH

36

27

50



25 N-Ac-D-Nal (2)-D- pd - Phe-D-Pal (3)-Ser-Tyr-D Pal (3)-

[err];

14-Ac-D-NaI(2)-D—pCI-Phe-D-PaI(3)-Segpayﬁ7§ﬁﬁ§?(3)- [err]

N- Ac- D- Nal (2) - D- pC - Phe- D Pal (3) - Ser - Tyr - D- Pa
N- Ac- D-Nal (2) - D- pd - Phe-D- Pal (3)-Ser-Tyr-D-Pal (3)-
N-Ac- D-Nal (2) - D-pd - Phe-D- Tr p- Ser-Tyr-D- Trp- 40

N- Ac- D- Nal (2) - D pd - RRAcBDFNpL £2) -TypC D-Amgr=D4 Brp4Se v y30-055 19 -

829 Bl N-Ac -

N- Ac- D- Nal (2) - D- pd - Phe- D-Tr
N- Ac- D- Naf ( 2) - D-pCI ﬁh@gnDTP‘al

D- Naly (-&l:hDPEQ-UEh%aQH

N- Ac- D- Nal ( 2) - DLpGl-PRRePPe ¥DpA BaltH

N- Ac- D- Nal ( 2) - D- pd - T
N Ac DNalgzg D-BCI h%CDD Nglgg

N- Ac- D- NaJ,(2) - DLserDPﬁePDOPBr(\é?N%g
N-Ac- D- Nal ( 2) - D-pCI RhacDaeabwi)S@Lpﬁyxpt&-ﬁmlhd-%erﬂqry&&o-nbn-

N- Ac- D- Nal (2) -

N- Ac- D- Nal ( 2) - D E&r“EH SPEOR PQT%%N

N- Ac- D- Nal (2) - D- pdl - Plr@cBOFNpl 620 -PrpC D-AMg~D~-Trp~-Ser~Tyr-D-Bth-

15

.

(

20

25

35

40

45

50

65

Leu-Bth-Pro-D-AlaNH

N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Pha=-

AR

%Fbkrm-o'ﬂ)rp Seq:eTLY AT D- Al aNHR;

Trp Ser - Tyr-D—Trp
D- Tr p-

iyr-D—th- [err];

Yﬁcg%ﬁé‘- 1151‘ Ser2 )[rerdJDeh-

ha- [err]
¥-Tyr-D-Deh- [err];

er-Tyr-D-Bth- [err];
t-Tyr-D Pha- 30

27

Leu-Pha=-Pro=-D-AladNH,;

2’

3)- [err];
[err];
[err];

[err];

5

[err];

EP 0 277

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)=-Ser-Tyr-D-Deh-

Leu~Deh-Pro~D-AlaNH

2’

N-Ac-D-Nal(2)-D-pCl-Phe=-D-Pal(3)~-Ser-Tyr-D-Mbh~
Leu-Mbh-Pro-0-AlaNH,;

2!

N-Ac-D-Nal(2)-D-pCl-Pnhe-D-Pal(3)-Ser-Tyr-D-3th-

Leu=-8th=-Pro=0=-AlaNH

23

N-Ac-D-Nal(2)-D-pCl-Phe-D~Pal(3)-Ser~-Tyr-D~-Pha-

Leu=-Pha-Pro-D-AlaNH

N-Ac~-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Arg-D-Trp-

Leu=-Deh=-Pro-D-AlaNH

N-Ac~D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Arg-D-Trp-

29

29

Leu-Bth-Pro-D-AlaNH,;

N~Ac-D-Nal(2)-D~pCl-Phe-D-Trp-Ser~Arg-D-Trp-

Leu=-Mbh=Pro-D-AlaNH

N~Ac~-D=-Nal(2)-D-pCl-Phe~D-Trp-Ser~-Arg-D-Trp-

2’

29

Leu=-Pha-Pro~D~AlaNH.,;

2’

N-Ac-D-Nal(2)-D-pCl-Phe~D-Pal(3)-Ser-Arg-D-Pal(3)-

Leu-Bth-Pro-D~AlaNH

2?

N-Ac~D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Pal(3)-

Leu-Mbh-Prp-D-AlaNH

2’

N-Ac-D~Nal(2)-D-pCl- Phe-D-Pal(B) -Ser-Arg-D-Pal(3)-

Leu-Denh-Pro-D-AlaNH

2’



[err]; N-Ac-D-Nal (2)-D pd -Phe-D Trp-Ser-Arg-D-Trp- [err];

N- Ac- D- Nal (2) - D- pd - Phe- D- Tr p- Ser - pp@-227 BpwBi[ err]; 40

N-Ac-D-Nal (2)-D pd - Phe-D Trp-Ser-Arg-D-Trp- [err];

N- AC- D-Nal (2) - D pd - Phe-D-Pal (3)-Ser-Arg-D-Pal (3)- 45 [err];
N- Ac- D- Nal (2) - D- pd - Phe- D- Pal ( 3) - Ser Arg D-Pal (3)- [err];

N-Ac-D-Nal (2)-D pd - P D, el S

EP 0 277 829 Bl N ANT Fﬁl\é} ;; %3 ‘gtivga‘i%]éf Sir%rArAgrg[-}ngl ](lé)3§ [err]:
5 I\LAQ-BhNaPCQ)-DDApa:NHEhe D-Trp-Ser-Arg-D-Tyr- [err]; N-Ac- D- Nal
(2) -D-pd -Phe-D Trpw E@LDAQQID?T¥D-péQ-Phe éfﬁfd-Ser -Arg-D-Tyr-

N Ac- D- Nal (2) - h r L-Arg-D-Tyr- [err];
N- Ac- D- Nal (2) - gegg) Eﬁs%ﬁ Rl erZAr -D-Tyr- [err];
N- Ac- D- Nal ( 2) - D- pcl NPAe-D—WaJ.(a)-@emcb«fgn@-lr-y?:p{%err-]ArQ@ Tyr-

N- Ac- D- Nal (2) - Qegcgtﬁ’hﬁrg);ﬁaué%&HSer Ar g- DTyr- Leu M)h Pro D- Al aNH2;

N- Ac- D-NhI(Z) D pd -Phe D-Pal% § Zor - Ar g f #
N- Ac- D- Nal ( 2) - D- pCl NpAe=Brbat (3) -RepClhrinerty rp‘[%%fr'j“rg -0-Tyr-
N- Ac- D- Nal ( 2) - EprMbﬁherﬁkﬂxplénm Deh D- Tyr - Leu- 30 [err];
N-Ac- D-Nal (2)-D pd r - rr
N- Ac- D- Nal (2) - D- pd NPHE B 8‘22 1%’%"’1&}’ fdigB2rye-
Leu-Pha~Pro-D- AlaNHz,
- N-Ac-D-=Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
. Leu-Bth-Pro-D-AlaNHz;
2 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
Leu-Mbh-Pro-D-AlaNHz;

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
Leu-Deh-Pro—D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl~-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
LeU-Pha-Pro-D-AlaNHz;
N-Ac~D-Nal(2)-D~pCl~Phe~-D-Trp~Ser-Deh~D-Tyr-Leu-
~ % Deh-Pro-D-AlaNH,;
N~Ac-D-Nal(2)-D-pCl-Phe~-D-Trp-Ser-Mbh-D-Tyr-Leu-~
Mbh-Pro-D-AlaNHz;
25 N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-8th-D-Tyr-Leu-
“ Bth-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Pha-D-Tyr-Leu-
Pha-Pro-D-AlaNHz;
N-Ac=D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Deh-D~-Trp-Leu-
Deh-Pro-D-AlaNHz;
N-Ac-D~Nal(2)-D-pCl-Phe-D-Trp-Ser-Mbh-D-Trp-Leu-
45 Mbh-Pro-D-AlaNHz;
N-Ac=-D-Nal(2)~D-pCl-Phe-D~-Trp-Ser-8th-D-Trp-Leu~
Bth-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe=-D-Trp~-Ser-Pha-D-Trp-Leu~

Pha-Pro-0-AlaNH

25

40

27

55
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[err]; N-Ac-D-Nal (2)-D pd -Phe-D Trp-Ser-Pna-D Tyr-Leu- [err]; 40

N- Ac- D- Nal (2) - D- pd - Phe- D- Tr p- Ser - Dep @277 pog- [err];

N- Ac- D- Nal (2) - D- pd - Phe- D- Tr p- Ser - Moh- D- Tr p- Leu- 45 [err];

N- Ac-D- Nal (2)-D pd - Phe-D Trp-Ser-Bt h-D Trp-Leu- [err];

N- Ac- D- Nal (2) - D- pd - Phe- D- Tr p- Ser - Pha- D- Tr p- Leu- [err]; 55 10 EP 0 277
829 Bl NAC-DNaI (2)nDapCh- E@Eti}f@ld =Foed =g Ik 3pd deB) -0 rBimr-Pa 18 3) -
N- Ac- D- Nal (2) - Cl Pne DP é%NSer-th D Pal (3) - [err]'

N- Ac- D- Nal ( 2) - D- 't - Bt h- D- Pal (3) - [err]:

N- Ac- D- Naf ( 2) - DpCI nhee@mue;>-8e+a¢3haP®-an+F(aal)UI-e$eq-Mon -D-Pal(3)-
N- Ac- D- Nal ( 2) - ep X Jih D, Deh-D-Nal (2)- 15 [err];

N- Ac- D- Nal (2) - %Qgﬂgﬁ P%T‘F’ ‘S%ﬂ}? h- D- Nal ( 2) ;20

N- Ac- D- Nal (2) - D-pCI thCtﬁﬁﬂiﬂé%} Qﬁqﬁt;$&91Q3Pa{Qé%jier-at“'D-Pal(3)-
NMDN%Q)&%%%@&%%&N a-D-Nal (2)- 25 [err]

N- Ac- D- Nal (2) - D- pdl |4 -

N Ac. D Nal Ezg DBCI Eﬁg %Pg? ‘Tf;g‘[ 'é%‘olz‘%‘ﬂ]”‘[seer‘rjp;“a‘o"’al(3)'
N- Ac- D- Nal ( 2) - D-p@}E’MeE’ID-Fi&H(B%N r Pal (3)- [err]; 35

N- Ac- D-Nal (2) - D-pd - ﬁ’bﬁeibﬂaé;(@i)ftﬁlp@idﬁé D-{ﬁfd-ISer Deh-D-Nal(2)-

° Leu-Deh-Pro=-D~AlaNH

H

" N-Ac-D-Nal(2)—g—pCl-Phe-D-Trp-Ser-Mbh-D-Nal(2)-

| Leu-Mbh-Pro-D-AlaNHz;

~ 20 N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Bth-D-Nal(2)-
Leu—Btn-Pro-D-AlaNHz;

N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Pha-D-Nal(2)-
25 Leu-Pha-Prq-D-AlaNHz;
N-Ac~D~Nal(2)-0D-pCl-Phe~D-Pal(3)-Ser-Pal(3)-
D-Pal(3)-Leu-Deh-Pro-D-AlaNH,;
N-Ac-D-Nal(2)-D~-pCl-Phe~D-Pal(3)-Ser-Pal(3)-
~— 30 D-Pal(3)-Leu-Btn-Pro-D-AlaNH,;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Pal(3)-
D-Pal(3)-Leu-Pha-Pro-D-AlaNH2;
a5 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~-Ser-Pal(3)~
“— D-Pal(3)-Leu-Mbh-Pro-D-AlaNH2;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~Ser-Tyr-D-Mbh-Leu-
ath-Pro-D-AlaNHZ;
N-Ac-D-Nal(2)~D-pCl-Phe-D-Trp-Ser-Tyr-D-Mbh-Leu-
Bth-Pro-D-AlaNHz;
N-Ac-D=-Nal(2)-D-pF-Phe-D-Pal(3)-Ser-Tyr-D-Pal(3)-
45 Leu-Deh-Pro-D-AlaNHz;
N-Ac-D=-Nal(2)-D-pF-Phe-D-Pal(3)-Ser-Tyr-D~-Pal(3)-
Leu-Bth-Pro-D-AlaNHz;
N-Ac-D=Nal(2)=-D-pF-Phe~-D-Trp~Ser-Tyr-D-Trp~-

Leu-Deh-Pro-D-AlaNHz;

40

50

55
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N- Ac: D- Nal (2) - D- pl - Phe- D- Pal (3) - Ser-Tyr-D-Moh-Leu- [err]; 40 N
-Ac- D-Nal (2) - D- pd - Phe- D-Tr p- Ser - Ty, W}B [err];

N- Ac- D- Nal (2) - D- pF- Phe- D- Pal (3) - Ser-T&b LIf}IUS)- 45 [err];

N- Ac-D- Nal (2) - D- pF- Phe-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err]

N- Ac- D- Nal (2) - D- pF- LPA_ : - 277 829 Bl
N- Ac- D- Nal ( 2) - D- pF-¥b h@%"ﬁ(’glég QEX&FD'?EIEPQD &? '%3” 5“"" BT b £

N- Ac- O Nal (2) L@LpFBPhePDQ?BpASeNHEyr-DDeh [err]

N- Ac- D- Nal ( 2) - D- pF- Phg tbmggglj ay{,Ferl?@BeEr%Us’erlgryr ~D-Den-

N- Ac- D- Nal (2) - D- pF-
N- Ac- D- Nal ( 2) L@Lpﬁ%e"{?ﬁér 1 LT Tyr-DBt h- 15 [err];

ﬁﬁc g@ Egg DpE rﬁﬁﬂcgﬁﬂ@l@D-%\LQFgPﬁépﬂ-FQbr-}SerZQ'yr-D -Bth-

C- [ g rp- [err

N- Ac- DEE (2) % “B EPEEFQF‘%??@%@?-Arg-DPm (3)- [err];

N- Ac- D- Nal ( 2) - D- pF-tPhke EDPHE L 82 ) SBFpRrBnB-PaPgl)3 )-Ser<Tyr-D-Deh-

N- Ac- D- Nal (2) Fs Isp Deh-D- Tyr - Leu- 30 [err]; and N Ac- D Nal
(2) - D pF- Phe- ﬂ5%P D{Q 6[£§§$H2éu- [err]. 35 The scope of the instant

i nvention al so |nclwd&s-©epald@§ DhpF -Rhp -DePadddossSemi4 Ty f€D 48w+ hi n t he
af orenmeng i one r a y_such as: 40

N- Ac- D- Nal (Z)qﬁqjg&é ‘gg‘bbf Ef erZTyr-DTyr- [err];

N-Ac=-D~- Nal(Z) -D=pF-Phe=-D-Trp-Ser- -Arg-D~-Trp-~

\/
Leu-Deh-Pro-D-AlaNHz,
g N-Ac-D-Nal(2)-D-pF-Phe-D-Trp~Ser-Arg-D-Trp-
Leu-Bth-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pF~-Phe-D-Pal(3)~-Ser-Arg-D-Pal(3)-
25 Leu-Bth- Pro-D-AlaNHz,
N-Ac-D-Nal(2)-D~pF-Phe-D-Pal(3)-Ser-Arg-D-Pal(3)-
Leu-Deh-Pro-D—AlaNHz;
N-Ac~D-Nal(2)~-D-pF-Phe~D~-Trp-Ser-Deh~-D-Tyr-Leu-
~ w Deh-Pro~D-AlaNH,; and
N-Ac-D-Nal(2)~D~-pF-Phe-D-Trp~-Ser-Bth-D-Tyr-Leu-
Bth-Pro-D-ALaNHz.
35
- The scope of the instant invention also includes peptides that may not necessarily fall within the
aforementioned preferred classes, such as:
40 N-Ac-D-Nal(2)-D-pCl-Phe~D-Trp-Ser-Tyr-D-Tyr-
Leu-Deh—Pro-D-AlaNHz;
N-Ac~D=-Nal(2)-D~pCl-Phe-D-Trp-Ser-Tyr-D~Tyr-"
45 Leu-Mbh-Pro~D-AlaNH,;

¥
N-Ac-D-Nal(2)-g-pCl-Phe-D-Trp-Ser-Tyr-D-Tyr-
Leu-Bth-Pro-D—AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Tyr~
Leu-Pha-Pro-D-AlaNHz;
N~Ac-D-Nal(2)-D-pCl=-Phe-D-Pal(3)~Ser-Tyr-

D-Nal(2)-Leu—Deh-Pro-D-AlaNH2;

50

58
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N- Ac-D- Nal (2) - D pd - Phe-D- Tr p- Ser-Tyr-D- Tyr- 45 [err]; N Ac-D Nal
(2)-D-pC -Phe-D-Trp-Ser-Tyr-D-Tyr- [g8p bﬁ 7 D- Nal
(2)-D pd -Phe-D Trp-Ser-Tyr-D Tyr- Leu-P o D- Al aNH2;
N- Ac- D- Nal (2) - D- pd - Phe-D-Pal (3)-Ser-Tyr- [err]; 55 12 EP 277 829B1
xﬁ‘:- g @ (g) D- pd NH&E—-% uggllé i’ §QBCI¥Phe[-2HP]A1l (3)-Ser-Tyr-
N Ac. D Nal Ez) %@gﬁgﬂe Leypdp rgeb‘%ra "{ZE'rr]
N Ac-D-Nal (2)-D al\/la\;.pﬂ @hnap( EaLb?beSeghér.g.ﬂaqu(rSj) S[eerr ray r-
ﬁﬁg g @Iﬁgg ‘g'\{%‘{ % 'dw ghDPfspgj érl & @’y[ err]; 20
N- Ac- D- Nal (2) - D- pd N-Rk‘r.e-lﬁl-ﬂ’a].(ﬁ) -SQpCIy-PhB-G-lH’(aﬁKAgB:) -{2?xr-]'ﬁ[yerr-;] |
N e D v, (2) B Cehe BT ErORDS AN T - Ler i) ’
N- Ac- D- pd - Phe- D- Phv- Ak FveN&E( 2PhB-&)MEyaCN#—E’)we-@G-Pa;.[é@r)r—]Ser-Arg-
ﬁﬁg: [Pre;f B%ﬁ&%ﬁie@' Pgé ﬁ)'ﬁ%r'opah%ﬁ)" [erLreL Ppa- Pr o- D- LeuNH2;
N- Ac- D- pF- Phe- D- pF-N:mac--EDw@l &2) -OyaMd, pei-Phe-D4Pal (Por4Ser-Tyr-
N Ac- D- Nak (2) -l ¢ Fiecdh BBt adbraeb-Ayani Ral (3)- [err];
N-Ac-D-Nal(2)-D-gMe,pCl-Phe-D-Trp-Ser-Arg-
D-Trp-Leu-Bth-Pro-D-AlaNH2;
N~ 2 N=Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr-D-Glu(AA)-
Leu-Bth-Pro-D-AlaNHz;
N-Ac-D=Nal(2)=-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Glu(AA)-
Leu-Btn-Pro-D-AlaNHz;
N-Ac=-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Arg-D-Glu(AA)-
Leu-Bth-Pro-D-AlaNHz;
N-Ac-D-pCl-Phe-D-Phe~D-Phe-Ser-Phe-D-Lys(Nic)-
>~ % Nle-Btn-Pro-GlyNHz,
N-Ac~4>%Pro-D-Nal(2)-D-Pal(3)-Ser-Pal(3)~-
D-Lys(pyridylacetyl)-Pne-Mpa-D-AlaNHz;
35 N-Ac~-Pro-D-pNO,-Phe-D-Trp~Ser-Phe-D-Lys(Nic) -
N~ Leu-Ppa-Pro-D-LeuNHz;
N-Ac=-D=-pF=-Phe«D-pF-Phe-D-Trp-Ser-Tyr-D-Tyr-Trp-
Bth-Pro-AzaGlyNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)=-Ser-Tyr-D=-Pal(3)-
Leu-HArg(CHZCF20F3)-Pro—D-AlaNH2;
N-Ac-D-Nal(l)-Dpg~D-Pal(3)-Ser-Tyr-D-Pal(3)-
Nal(2)-Bth-Pro-D-AlaNH2;and
N-Ac-D~Tmp-D-pF-Phe-D-Pal(3)-Ser-Tyr-D~Lys(Nic)~
Nal(2)-Bth-Pro-NHEt.

p—

25

40

50

It is generally preferred that the A, B, C, E and J amino acid residues be in the form of the D-isomer;
and that the D, F and G residues be in the form of the L-isomer. This stereochemistry is to be understood
to be represented where not otherwise specified.

In all of the above embodiments, the compound may also be prepared as a corresponding pharmaceuti-
65 cally acceptable salt.
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N-Ac-D-Nal (1)-Dpg-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err] ;and

N- Ac- D- Tnp- D- pF- Phe- D- Pal (3) - Ser - Tgp gla7e¥8d By Cc)- [err]. 50 It is generally
preferred that the A, B, C, E and J amno acid residues be in the form of
the D-isomer; and that the D, F and G residues be in the formof the

L-i sonmer. AsbdyPrebdurasocheni stry is to be understood to be represented where
not otherw se specified. In all of the above enbodi nents, the conpound nmay
al so be prepareedmagings of dis inwptinndinc gpanti¢uiariyriltecaatts ther&fh exhitill surpreingbynotent anddaabi t |
13 EP QOaspimorLHipianigonisbactivitybr ocedur es The conpounds of this invention and,
parti cubar | yA PRy §i8psute of haRit grtagorist ipptenay ise ahilits iorighibjt opeatiein rafm @s pesagd by

| asting LHM&-Presefus shfroekin. Acand Bpatip, CoW., Endocrine Bes. RePRUNGZHJIA7E- of LHRH

gnt aﬁoni st %Baeeﬁggi ;gré’a‘_‘{s%_@is?r:ﬂt}si“gri" S§ f5°mg£ Fh P?ﬂ"‘}:‘?%;mﬁéﬂ'sdﬁ "'1"1:56"};&? ,assalise%g_%, red
the prqUEbRR 5%——;&%&—%& ogs, 16 69 (1985) gy S _i@y_t%ﬁa g

21 (ﬁgisﬁé"@%%ﬁfdﬁ% e e e, e 0P 6o MO LAY DB e B
1 (19750 e

Acti ons, ig,ﬁ%%{?%@%?“ﬁ%ﬁ%? Fainl B, T SRR A KT o S PRSP 8 o

| mmunol ogy, ; rl QAL obhi.ol .,
|munol ogy: %,Q,E T e
LHRH anj;agoi itleh (bt LA ank S HC RIBRRUBY Sisitfsoll Rftelty SREREy dol) \CBilirdsOft AbRBured BY

i nhi bition Oiziio‘nmﬁodswuwad, ﬁ?&daaaﬁhobrlﬁmb@:gam (domythe rat, in vivo;

Vi | .chez- Mar td) idbition) of”gonaddiropl levelSNAl @astratedtad gt dodbPetrdel stQhl. (Nl BdritractBbn, Adper
('b) 71 nhi bi t iapdReV, Philabedpnth (F485), p.ad1pase by di spersed anterior pituitary cell
cultures as neasured by radi oi munoassay. (Vale, W, et al, Endocrinology
91: 56220 1A7Qdnist Effeetsiandh Utilities on of gonadotropin levels in castrated rat and
dog (Petrie et al., Male Contraception, Harper and Row, Phil adel phia
(1985), p. 361'29.1'0'@@‘"9\14#&"&?36'9*' §om phefaptagonistafiect bk the ¢amipeundsheseif:ol | owi ng utilities
f1 ow from t hefo@ale sgaGestonef f ect of the compounds herein: - fenale

cont r acept i onovulatighpaveRtipher dglRevent i on or del ay; 25 - pregnancy

t er mi nafd on "i FEUBRRYIMInation inflomestis AMARpnd PeIs: | nduction of parturition; -
synchr oni zat’il?ﬂ“%?"%%ﬁ”?\@f"on; - estrus suppression; - growh pronotion in

femal e ani mal Fnehsgpization of gvylalon; v si's  nenses i nducti on;
- eéstrus suppression;

- growth promotion in female animals;
~— 30 - luteolysis, menses induction;
- therapy for premenstrual syndroms;
- therapy for precocious puberty;
- therapy for uterine leiomyoma;
- early, first trimester abortifacient;
35 - therapy for endometriosis;
\C - therapy for mammary tumors and cysts
- therapy for polycystic ovary syndrome/ disease;
- therapy for uterine carcinoma;
- therapy for benign prostatic hypertrophy and for prostatic carcinoma;
40 - male contraception;
- therapy for diseases which result from excessive gonadal hormone production in either sex;
- functional castration in male food producing animals;
- suppression of proestrous bioody discharge in dogs;
- diagnostic utilities, such as predisposition to osteoporosis;
45 - prevention of ovarian hyperstimulation; '
- preservation of fertility in case of chemotherapy or irradiation;
- and other uses as set forth in Vickery, B. H., Endocrine Reviews, 7:115 (1986), which is fully
incorporated by reference herein.
A particularly interesting use of the instant LHRH antagonists is for the prevention of ovarian hyper-
so stimulation. Commonly, when a female subject suffers from conditions that result in a breakdown of the
normal menstrual cycle, e.g., polycystic ovarian disease, menopausal syndrome resulting from che-
motherapy, or oligomenorrhea, fertility can be induced either in situ or for in vitro fertilization/ egg transfer,
by administration of exogenous gonadotropins. However, this gonadotropic therapy often results in ovarian
hyperstimulation and/ or multiple births due to the combined effect of the endogenous and exogenous
55 gonadotropins. Accordingly, the LHRH antagonists of this invention are useful to suppress endogenous
gonadropins such that a normal degree of ovarian stimulation can be obtained.
The aspect of the present invention which relates to particular uses for the above-described compounds
is concerned with these utilities, most particularly: inhibition of ovulation, treatment of premenstrual
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- therapy for prenenstrual syndrome; - therapy for precocious puberty; -
therapy for uterine |eionyome; - eagpyafzighgigitri mester abortifacient; 35
- therapy for endonetriosis; _ - therapy for mammary tunors and
cysts - therapy for polycystic ovary syndrone/ disease; - therapy for
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whi ch r esul bypénireniy dxthe selevearywiiendabieds spproaseionpef dederxbdl.dme (idiopaihicherpcosieys; puberty
functional G@swpreseciosn Pubpriyedf chypeltataminr ot im githanimelel o, female) pelrussuipppssioh (-e-
proestrous Bleadye irekie AAPYR: and tegaigation of eRgeIAGIReNialst i | ities, such as

predi sposi t | oin e, Praciice giibe Methad of s invention gp alfesfiejamquit Pf 2,cPFIPPURH of the invention or a
hyper sti mul "Efﬁe”“ca' ? F‘RPaWP’B'H’"%Fa"Pee'Ptaf"l'"i"tsgef’ i @&é@b’%ﬁ nJREH S ﬁfe?ea‘ ;é’ﬁ %J‘
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adni ni str at ingradisht WK BdMANIStoreD MO trdngd loN om HBME VOT to bBYUS 1 GRGES AP animal
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gonadot r epi bysslowleleasedn ordérytg achiaw thd-iRbét affeciivg Gasiiist Mosd prefetablg, fornkecintbrruptionaf Beat or
useful to seppEnEssf peghets imaimaothadespilits is the rnghettrom abat friel 10awgdo casimiistered
ovari an sti#d@ngleglescan be obtai ned. The aspect of the present invention
whi ch rel ates Tb@mggtrqorie:endapglmefgr Foministrition ghihese-carraundstrad cerenepitingg ol regessarily
concer ned wpq fepenisataipen thp neqade &t theyindividyah subjest feing frgated, iR itypp tof Beeteant. dpdeeres e,
t r eat ment® offfigHop AEee ARy pf opurse, thegidapont Phibe medical prACHHIRTE In gepesalARteRtpralgdministra-
ovarian hy pté‘}"s'?‘?uﬁiﬁ 'ayer Spsage, dag 8‘“%&6?3'&’%&%”5‘6‘!?5%}8? WBEh e morgydpPerdant R ALS P

Cper mat L'ggﬁes. ok Caep e gf rwes%'fp 'B?'ﬁ 2 Bk 7 aﬁ%?%ﬁ%&tg&?%{ 918 capigne e ecivo

a co e rese mve |on whlc co 0sitio rise s poun in admlxture

marqral i a , SH 6% armSdal %suﬁ&g

pubgT t y ' E'apar Mo X! f& remé ﬁ 919 1@4?‘0? in %\)egdugs ddﬁun?sir&t lo

femal €); €Sk UsmS RS hufidhs dr sﬁspen ns: B 6! i Rabifd) of 6édlal labimiASita ﬁSmcu

t erm nat i ongdafisoltf BAMANIEY as' dPeam lahtPdupposttdiied; R oBf Fohtafadminisi-dien pREDRSY |9fthetf$Hn5

i nvention ag 1ficises chpéedd BkAhashly partiGp ARk oftpbmjefsnheeawogaor%rogols

phar nMaceys i Calthg edipRsiidns My GAREnRhiY HeChdmMERredSn GHitdoskigs fofth @l hay HelpRepsie® b &ty
QBed of , ofQke Kl&RddE WBIkno®nIialihe pheveiacBRtidal art] DR &:@mMPIO 3P estiib8d DI RefMGIdA'S Phdraitau-

e adni tidals S@dnesh, MgciaPublishing Eompdiny £ EastonSf PA.O187€ SFoth@fiesiord i forgparpral kdhainistration

speci fi c endaysentain B banthhangexcipiants wierilp avaen be sadihd, \alkyleracdlyedis rsgehs ssprapydene Qlysql,

i nt r anuscul palyatkyiehe glycols such as polyethylene glycol, oils of vegetable origin, hydrogenated napthalenes and

40 the like. Formulations for vaginal or rectal administration, e.g. suppositories, may contain as excipients, for
example, polyalkyleneglycols, vaseline, cocoa butter, and the like. Formulations for nasal administration
may be solid and contain as excipients, for example, lactose or dexiran, or may be aqueous or oily
solutions for administration in the form of nasal drops or metered spray. For buccal administration typical
excipients include sugars, calcium stearate, magnesium stearate, pregelatinated starch, and the fike.

45 Nasal administration of the instant nona- and decapeptides is particularly preferred. The absorption
across the nasal mucous membrane is enhanced by surfactant acids, such as for example, glycocholic acid,
cholic acid, taurocholic acid, cholanic acid, ethocholic acid, desoxycholic acid, chenodesoxycholic acid,
dehydrocholic acid, and glycodeoxy-cholic acid.

One or more surfactant acids or salts, but preferably a single pharmaceutically acceptable acid salt, can

50 be added to the LHRH antagonist in solution or powder formulation. Suitable pharmaceutically acceptable
surfactant salts will be those salts which retain the phenomenon of enhanced peptide absorption, as well as
the compound’s surfactant characteristics, and which are not deleterious to the subject or otherwise
contraindicated. Such salts are for example those salts derived from inorganic bases which include sodium,
potassium, lithium, ammonium, calcium, magnesium, ferrous, zinc, copper, manganous, aluminum, ferric,

55 manganic salts and the like. Particularly preferred are the ammonium, potassium, sodium, calcium and
magnesium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary, and tertiary amines, substituied amines including naturally occurring substituted
amines, cyclic amines and basic ion exchange resins, such as isopropylamine, trimethylamine,
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or powder dither naithahbd @nan Hait tsalll fippdiaometiiadtin Gallioy yCcaeipg aldl woxs amihaatiam the
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absor pt i orfor faningethé amide linkage. The protecting group is then removed from this newly added amino acid
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino
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t he -conpound' s surfactant characteristics, and which are not deleterious to
the subject or otherw se contrai ndi \ﬁ? ﬁ, g2y salts are for exanple those
salts derived frominorgani c bases i ch include sodium potassium

lithium amonium calcium nagnesium ferrous, zinc, copper, nmanganous,
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i ncl udi ngs natperiProjectsd dipentidety fambaltei degrotection s peatgpeptidec| | ¢ ami nes and basi c

i on exchange resins, such as isopropylam ne, trinethylamne, 15 EP 0 277
829 B1 di et Rﬂﬂiﬁi’é@&‘ﬂt@ﬁﬁfwﬂ%e tri propyl am ne, ethanol an ne,

2-di net hyl am noet hanol , 2-di et hyl am noet hanol , tronmet ham ne

di cycl ohexyl arft Pfé"°“'F§')’s‘?’?f%f'eda{‘P"dT°H|°ﬁ8'epﬁ‘ﬂ‘% FQ"tPPHEs °E'£? P'é?%‘ié'""eﬁf“lﬂd'a’f"ﬁ%s solid phase
hydrabam’ﬁepe‘ﬁ et aj ne, 1}1 ‘bened am ucosa

met hyl gl uca n, this e}rl&g{ ﬁaér 5 ?CK ote d by an acid or
et hyl pi peri g

sensitive ro iyl €;C e ias e | ns o
organic non pﬁg:'"& qi‘%’(ﬁ"‘mﬁ éi)em ?93 a Ie y o%r I é{gl lb'i ﬁﬁgc ain o:

lral c wﬁ %ln %E
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of SUrfactant m&ieaar%,cprreférka@ 56 ok GTQedihg bidkrs ard) Y2 Rigin@B: niol b-toRBnesGidRy1, 4¥R&HHYk-
whi ch i ncr e gbensenbiifiondh) 0%, [Bok @Rd @fiantahtiRbkyp@unkifl 06 tyeosme: Behad, odrontdblrloxycarbonyl,
surFact anbs 2\6hdichibrobensy, iS6pKoPENdySitiRRY!, NG HIbpedi9! aixb&eamtfbmsemilaObentzp afd Redhy@bgyranyl;
degree. It ;sisthirerbehgy pdolichestifonyl@hd aadiaitephertyl.i S of ten in the range between
0.2 and 15% ribe €-tginginan@noZackdds Staghed temsuitibje sulid gipbdrly Stitable saifl stdpertssiebfult fordine
It is pref epbavel sinthasis arladhosaimbterizisarhich o inartde thatreagentsaand awsotion tcorigitibnecot the ztopwite
0.5 to 4 peredensatiop-dopstertion rpardtionseas welres dping: insdiuplezih the tmetiia yegde Syitablp polighsinpartts
vol une, [ eP@r@bﬂy’eﬁ.‘wﬁQ}!ﬁm" W@éfmnzqa PRiInerh hydjxymetey!-palxstyeane-digipdhenzeng peiviasr.
as preser vafid/Be likes gsppdally shigremetayl-golystygenp-d i diviny lprzanegpolypmes Serathe gpecigl q3gs where

Mxyc -

addi tives 1#° Q‘ﬁm"&‘at"te?}eﬁ FF{DHW" H%g'&q'"WnﬂP%WSW ‘Lsﬁfél ”%R"‘t %9""’5}@"’3{&%’6'
to these f0|p yé?’\eiﬁiﬁ Vlbqﬂé ﬁ?ﬂ "’aeﬁ'e Uﬁ ﬁnﬂ@rg‘ %!k The
i nc| ude surf ﬁty F‘ PP YRES §°s§'|fl‘°b ﬁ'a eéms of the reaction
pol ySor bé”f’e °° a 'f° °ﬁ§° ‘Qec'f' ¥ 3R a?'%{ﬁ

th Ia lum azab en or_similar
su'tab'yo & chfﬂ %E‘ Ega am .ﬁ. ohil
enhanced SO'efBJt d'tsrx g: d%@id re%tab S a&J Wity
is useful ly gy rabWJﬁJaut% hbus. rhe Re- c-a o acid ls atthched@ ol tehbn Wr 1dnine resin by
desirabl est ehegRl dt ‘éEVN N RfsofrORaiBEdMide (le}?ﬁhyﬁfo%@ﬁ‘z%tnwréqnéf)%dfa@d CORBlingUb ot
ovek_pr ol ongeslt Pes bidlE20kouls! PBterabip Tab®X 3T RbRS atl dOmPtird 45 bedlieoR RBouVEE knd 50 - @NE
year from a pfotonBly@s 8¢ A d¥ofvbrit Bich @8 dicWRrhdiHaRo & NP, FrofoRBIG Bichi6HeRdians. TR Bdbbling bf
I nj ect abl e das&agite bRtebEd BMio BEdsUéan | eZdakied bitrin X aRhalic palyPFRIHnthaizen BTy well
contain a phkewned eist arc ahé yensued ap ttebleprétadting gooups @@y be pdrfointed it EHEpmesatkeVdl) foh
has a | ow dexme®. afsolgtoh wbirfludroacatin akid dhyméthykene Shlodder hyerogerpehiride @)dicaanealaydebgen
addi ti on sakhlorigp trhacatioqngidy ¢reetherstang aridsselionapreiafably 5PPe tiflgoreasetiy, acid 5 dighidrdmsthace
acid, citri étgepidambiont temperaturacFash protagien @mine|agid lgaw@raélya@ﬁoducee|'rg$nnroes'mt9!yde5
pol ygl ut ami &°8E P’ePessnﬁ‘SHh%SHue'Wé MAY RS- cagied QL ig ohlgiemethanie; glehiorgmerthancAPMIc Mikussi ¢
aci d, and t [RMF|ang dhe like))especially ip "WWH"%C I8, FAbRY amAiERt dpmRoztyrgy 1 h% ﬁ%ﬁ"’ﬁsagifr‘r'ﬁz
cal ci um Bi § bllzlpl;e‘qfa r mtifp ﬁ@ﬁ;ug p%dr%g%um A i ﬁ'qullmle?) ?)tor S or oxu?\ileml:le
cadm um and F%‘H" ;
N, N - di benz{f efy;/c ﬁ 96 e, gﬁ ;givmseﬁe&rgamt@meaw ES*“*‘&?S?PBF e "Bnbeb

S5a §

(a) and (b) the @ﬁsns the'Afdlij c %l |§p ngt r%ﬁ? eglf"Q ?heq' su
present ig g{g the Z@.n 160 840 ber LVl a%ﬂ@% o4 Witk
those | ust ﬁ\ﬁ&ﬁlﬁ dﬂuoﬁﬁ%la fﬁe f& rd&htiadd & éBroﬁneQ,e-ilerml uB or B ARIRbIFsis with, for example,
ammonia/methanol or ammonia/ethanol for peptides with a glycine C-terminus at a temperature between

about 10 and 50°C, preferably about 25° C.for between about 12 and 24 hours preferably about 18 hours.

Alternatively, the peptide may be removed from the resin by transesterification, e.g., with methanol, followed

55 by aminolysis. The protected peptide may be purified at this point by silica gel chromatography. The

removal of the side chain protecting groups from the polypeptide is performed by treating the aminolysis

product with, for example, anhydrous liquid hydrogen fluoride in the presence of anisole or other carbonium

scavenger, treatment with hydrogen fluoride/pyridine complex, treatment with tris(trifluoroacetyl)boron and

amt-mﬁj I§1momum
%ol a ton tnl g? ethyl
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an al um num nonostearate gel with, e.g. sesarre oil, suitable for injection.
Particularly preferred salts are Ztﬁ‘ﬁzﬁ zinc tannate salts, panpate
salts, and the like. Another type of slow rer ease depot fornulation for
injection or inplantation would contain the conpound or salt dispersed or
encapsul atwifidoroatetic &did)\bly ediEtph adth MYdrogdn rand PAiadium VA rcadbd bl foNvinyIp@IolidRe, of b h
as a pol ylredittion withi sbdipml iyigllqyid cdmntonaC pdfef2blly YA liquidi tedidgen M) WNdl Bnisdle at a
pr ef er abl ytempeedtund bateden abors elOLEDt er 1940 eferatiyn atmwst 0 10D toe belesanrabue d5 atbmtes anday
al so be f dowubrateradly iahout 30 Imirsitee.r kol theredlycing tqpeingdl peptidesoon He bergbydrpaminegesinsxthe
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and Cont r dfq @atahé?r@a@@foevq& apgormiion: faglyson upderiggtized fiolysurgnp-diinyibenagne oy

Dekker, | rfampl RRf’ KAD); 9 99‘?&? '?"'E’EI ?’“ a@P‘é é‘"Wa’EQ‘? 9“@ @ graphy on PR
type 40"’ ! éS'ﬁ 'H rion °P'8 ﬁ‘ '8 phadey jstrioption; Migh o5
Also see BIETTE °E’8 e aspaa Pﬁ?e B‘Pas‘bﬂ p°é‘;?ﬁy 8’ °°}aﬂ°8|v'er e
LHRH anal 06% oo p ﬁ g?‘gif nﬁIth% %fﬁ)ow %P

Appl i cati epti pr g esw l’ﬁ:&lnl Ci rnet% !
Bost on, %%gprﬁt IIOI'; %BIQ[@ nfgﬁi -f g&ﬁﬂ&:m:ﬂr oggphf he
presen pdsl on° may be synth eS| ze y any tec?ml ques that are

Sk' | | eﬁm‘ ﬂeﬂal%ﬁorp@mebﬂﬁs fifving ARmAnet 82dl e an\ldgdBé )Sre@f‘abﬁlm%né’rﬁé?dﬁ classical
t egﬁ%l queSeptidie AVidtioh 3R siBAMngIM OO bpade .mer&mmtrﬁmrdes@m ifl more d@U HOExamplb | d
Pha\Sﬁ Pepta.de Synthesis, WH. Freeman Co., San Francisco, 1969, and J.

Mei énhodoer , Timsnp raaimd?rae;teeti 1he paacht Ii?@aﬁibrdwes\{ola.mémodpor pHeparing AP euiide oPIhe S s
( New Yor k)igvedi®n 8ndf ab the pbdringtestizally plaepiable egits iheoofswhieh hesdss camptisds: Schr oder and
‘K. Lubke, Thempbdnms protecting Yiolps abg, opticnellyneovalénthe beund Isielid) svippok Jirom Q@& edtedr polypep-

cl assi cal tdeloafiodra coppoune of Formul(licpe p saltheredfiine sauplingttégstier it thepeduisesl sehuence to
sequent i a|fra9mmwtqu dggiredh pamnpoundiphiommuland)ind aci ds or suitably protected anino
acids t¥ a g) Fegemperad effamia (B spipmpoouticaliy,aceoptanle sahPho or car boxyl
group of thé&)eFey “ga?rﬁahef aromaound of foppulacd) e W’"&‘%‘E\‘Fa!“é%ﬂc@ti?lecﬂ"&@tl ng group.
The protect T&W“ﬂ@rﬁ s\?‘él?flazcéﬂp%pﬁ’ d °§n%ﬁg%igré;‘glf’ﬂ°ﬁ§'gpﬂ3@d°%F°"@P?ﬂ)er att %‘%‘Beﬁfgdt 0
an inert sol

acid i n_t Helede gg "t @@f’ A :gs(aa fign 8?33%%%&6 e G
sui tabl Y proreeY &t e'"l?ﬁ g‘ Hﬁ'ﬂpeg??a“é Hle for formng the amde

| i nkage. cting group I's then rem)ved fromthis newy added am no
acid resi Mhe next am no acid (suitably protected) is then added,
and so f ord B nagidysD..aidninb e desired amino 16 EP 0 277 829 Bl acids have
.been Il:;gkéd"r'rr‘t"re—ﬁr'dp‘e‘r sequence, any renaining protecting groups (and
a_”YKIJﬂ I d S URHRQréphrafidnCof BEITRUGAAYISROEITHe! if bdrtod Vit £REHSIHG 0QRY prifcedir® sétfoliah d.g. he
final pol yaeptssde7e/BY sinple nodiTication of this general procedure, it is
possi bl e t 0 Preghraliod 6f N-SBG-BER@amNAyHD,Lakhifle, b cohvérsioreto Inthil IHaWI-BHP-rabtaiylD,LF or
exanpl e, laaniomel pdnd ngpdrationlf t@OD dédnien s catliddCtut by thed protaa@ndisbidsaiinr AUS. Patent
centersy addt.t8%cted tripeptide with a 5 properly protected dipeptide to
form after deprotection, a pentapeptide. Preferred Enbodi nents of

Synt hesi s_mﬂigﬂl?cul arly preferred nmethod of preparing conpounds of the
present i nventlon I nvol ves sol | d phase 10 eptlde siynt he5|"s In this

particul arf 5 alalht FProp VL LA LL 3% M no aci ds
is prot&ct ed %I’Z? fBEWZ‘g %nm |tpl ve u ﬂ@tseucp@f qt ecti B ILOURS,
shoul d haVZe erv. hem. Iggcg 71 E(rf, ) and%iz ml dusoprop amme in 6 ml of dioxane is

treated wuth 1 89 gof N N'-dusopropylcarbodumde The reaction mixture is stirred at 100°*C for 6 hours,
cooled to room temperature and concentrated to a solid. The solid is suspended in 20 ml of warm DMF,
50 filtered to remove N,N'-diisopropylurea and the filtrate concentrated to a solid. Benzyl N*-benzyloxycar-
bonyI-N,N'-guanidirio-diisop_ropyl-g-homdargininate toluenesulfonate is obtained as a white solid by cry-
stallization from methanoVethyl acetate [«]p -7.26° (C 0.3, MeOH).
Similarly, by using the above procedure, but substituting:
N,N’-dicyclohexylcarbodiimide;
55 N,N’-di-n-hexylcarbodiimide;
N,N'-diethylcarbodiimide;
N,N’-di-n-propylcarbodiimide;
N-i-propylcarbodiimide;
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peptsi de |inkage formation, while being readily renovabl e w t hout
destruction of the growi ng peptide @pagsy7goeiggcen zation of any of the
chiral centers contained therein. Suitable protecting groups are

t-butyl oxycar- 15 bonyl (Boc), benzyl oxycarbonyl (Cbhz),

bi phenyl i sopr dpprbpylcgrbadiitaainy | , t - anmyl oxycar bonyl, isobornyl oxycar- bonyl,
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cycl opentyl a éﬂ&%f’?’ 'b?dd’r’“dgerl ne: benzyl and tetrahydropyranyl; for

hi sti di ne; fto l ro %{‘qﬁb it fl I%A-di ni trophenyl. The C-term nal
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nmade by neans befizyt INfebenzylprcarbenySON’ -avanididpedi-nbexylD-hamwerginingte; aadi no aci d,
especial l'y t hebemyNzhenayigxygarbenyl-Mhy’ gwdlm&mf?pyt-léﬂmmmﬂsdmmsuwos MoOH);
triethyl ammﬁhﬁlh'?e"ienssumna@éﬂts?%@ﬂ%ﬂy Dy spulgtiytingeozzl Wrkenzylgiyearbenyl-Brprmithifiate forhe
et hanol , 2&cBr¥sinpte theregmay Qe Qbiginerkihe sarrespppding arginine a('*ﬂﬂQF)“‘s thejiiglugnqgulfprajecsatts. .
‘especi aI ly the cesiumsalt in DM, with the chloronethyl resin at an

el evat ed teMe, for exanpl e between about 40 and [err], preferably

about [err] Ber qu,f! Lom aboﬁn %ﬁdﬁo !48 qurs; ﬁreferabl y about 24 hours. The.

[erc]- Bo§oa ryl am ne resm by 35 neans

of an N N -di 'ﬁ%ﬁﬁf&w%m% wlfle d{st?m g 99 %ﬁ‘&b Téarbo
nmedi at ed co%[,étglgn r,grg_ ,l;,o, id zgl, Ybva |dr.c pﬂ é}ﬁ
hours at a hRgHeloHbbl 8 Wﬁhe%&um%ﬂdlﬁ ethflarfinéardihe Jolutnd?nr R u\ﬂd il foiih a
sol vent sucheyas di chl or onet hane or pref erably di chl or onet hane.

coupl i ng s0f  suke eshftion RasoRdeRtFatedtn i Wil 0 rkiuS s 10108 B & iR geltoluini (m g) The
aut Quati ¢ pedivie pkd drted Vithhe Gradlit Fdin ICH, GIEMLOK TN tb rICH. DIEMBOH . 73 aThé Gra@vaY
of the [ err tonpining®aididl gerg dets@el BYETLC@olpd lafid¢onExtitratétl th Bigndss, @vay e evhief foani.Or 40
exanpl e, a solau2 igqurtiofi ot the fabave-ndeetedredictanis diissalverrt 5 b bicEtOH |containiey, 0.8y afr10%en
chl ori de i nPdiCoRerselutidnyras stiyed uadelr B fod @ hours. Tbe tixtureavess dilterext onadslite endsthe filtnale was d
sol uti on 4 prastetrated tp BOsste givd N oetane-hamaarginite ana whitlidagy, blgt hane at about
anbi ent t enperm@usiwilar EpanRerp byt @mﬂ'@wgaﬁt"ﬁﬂjyla% @&teyawre-?@vrawsetmqhtmlemnb esl then
appr oxi nat epyanyatvg peciay. Wé&ebé%@d AN Proganet @fgrer?ﬁ white fealt-r i ed out -

di chl or onet harfea sigjig mamebﬁgtmig@rwem'ﬂsa -tri hyirthioprggium I°F!'€e a%@?)@@f“éﬂt‘l y
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i the pr oS RAES AL Gy, Nl GRS bRl ilenbliygloOx1 M des o

p-nitr OPQEnW ThiR Syt ahibtP fi £¥ile %rég}ﬁ? 'Nkﬁéut;}ﬂ{xyc%mtd@ﬁ s P NFigLdARRo-
may be used gsiifsithibED-RoHbakyinin ﬁonﬁRE‘g anbnafpiclieas s the fouey protected
pol ypeptide i s naRy f dohMN=BEnz{18FtdRonREN-gaMidinb-aRsobrbgyk BH6mdaRinind@ {ofdSheBul-
support is whaté (E2shgRAy hooend of 104 PEC if bE A aidfaciabadalic RAB Tedldd AN HYroyeh das at
wi th an al kytimaspheviz ppdssiré 1004 heur Theaditalyst if filforop @p télithed Wetfilratd igddondehtfeted to a solid,
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55 -by am nolysis. The protected peptide may be purified at this point by
silica gel chromat ography The r ergp/@hzPé2olBF Si ‘de chain protecting groups
fromthe pol ypeptide is perforned by treating the am nolysis product wth,
for  exanpl e, anhydrous |iquid hydrogen fluoride in the presence of ani sol e
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phar mac eufptopypiperidp-Daphiadbsa wiith Bolidor (c) converting a salt of a conmpound of
Formul a (1) The fiae fatie avap dissopvein 10 naifof Mioxanervater((i:)). and @atbd Withovg rof) diebbatyicars
are gi ven boratee e plé wah owibtainkd ki @ty iadditoh @f AN tNaDH onar gH $ted. Afjer (2rfebers Sheareectiond
practi ce mirurpwasswnteniataddm vacon washipdyiths190 ol of ethyt ettiseanddivesiapesesliayes was loaded on
limtati odn pr-tp PrAD-8 dwysepheltic tee. Tha gelvran was, oluld with 25Gyt of (watepgliawed by 250 mi of

i | | ust rat i30% efiyapplyvaleyy Theceitenelielpate s peiad. 3"1510?!158!}“319? gndrypess to yield N*-t-butyloxycar-

3-(2- NaphtbPM'Z'“W Lprmyépmeﬂcgl))a%alamne as a white solid.
Proceeding in similar manner, but substituting 3- p|co|y| chloride hydrochloridefor 4-picolyl chloride

45 hydrochloride, there is prepared N*-t- butyloxycarbonyl-a-(s -(1’-propylpipendyl))-D-alanine.
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Preparation F

Boc-Gly-0-Resin
50
4.9 g of Boc-glycine was dissolved in a mixture of 50 ml. ethanol and 50 ml. distilled water. The pH of
the solution was brought to 7 with aqueous cesium bicarbonate. The solvent was then removed under
vacuum.
After 18 hours of drying under high vacuum, the residue was dissolved in 150 ml. dry DMF. 25 g
85 chloromethylated polystyrene - 1% divinylbenzene (Merrifield) resin (corresponding to 25 mmole chlorids)
was added. The mixture was shaken at 50°C for 24 hours, filtered, and the resin was then washed
sequentially with DMF, water, and ethanol The resin was dried under vacuum for 3 days to yield 28.34 g of
Boc-Gly-O-Resin.
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The -preparation of 3-(2-naphthyl)-D, L-alanine is carried out according to
the procedure set out in U S Patentgplg 2frlgagtet Preparation of
N-acetyl -3-(2-napnthyl)-D, L-al anine, its conversion to nethyl
N-acetyl - 3-(2-napht hyl )-D, L- al ani nate, and separation of the D isoner is
carri ed out PBEPARMIIONN®cedure disclosed in U S. Patent 40 4, 341, 767.
Preparati on B Benzyl
[ er r ] - benzy Aokethyl3dinpretrghydro-gymainidine thio-tydseigsidepy | - D- honoar gi ni nat e
tol uenesul fonate 45 A m xture of 5.24 g of benzy
[er lrJ] bzlrjlszy FoHINA 2%(9 Pt S %@P@W@P‘S@Wé@ﬂ!‘q Biakin 473 . of MePH gvap fieptad with 15.57
Zervas, Mﬁl Nl aod re gggd foigh5 hroThe 'I%_“L’ﬁ evapogpted under yacugp and the residue suspended in
di i sopr opyI Pﬂg{'&rﬁ'ﬁ’f‘é""ﬁﬁ wge) filey °"0"T"d driesk 9 yacyodo prowdg EMeilyh $14.56-istahydrgR-pyrimidine
NN - di i sopr S FCH AU IR t!SThe reaction mixture is stirred at [err] for 6
hours, cool ad, .t concentrated to a solid. The solid is
suspended E d%W&P && dﬁ%mogﬁ°Eg?WFéW¥B to remove N, N -diisopropyl urea
and the fi ' T & GG Eh i Byritidi iy whRBAND o dile ST HOUHER patoning
bony! - OLbé‘ﬂﬂ e am)yfy Eﬁi‘ Bh g ey SRCH SHERH atbcPto ~100
obt ai ned asm@a 106 b Of Et Gddéa. SRk mﬁ' & Bt lgQ 1y, cﬁ&WdFE@ﬁl AR d6 f a6l A
[err] (Gs Oushted\R @Y G inh 'a?o vasd BashidhYwitd Sthe Ebidtib of oY Ryl F3r4(bc69c€'l|=bhﬁiro- Bifrimidine thiol.
5 ubsti t uti NGiriRg Was-contRiveal RErRYHE laCEd Bflddr I I ad&ifonal 10.78 g of the HI salt was sprung with 15
N, N_>di - n- henxyd emdonelbxvabistewitnodd of SHedihatlaGaddaeRoisb Wi stirring for another 24 hour period
N N - di - n- peggoy t atwHishdime tetesctidN-was pssomimilycampied) i m de; 18 EP 0277829 B1
N- bpyl car bodihe maackioh riktute iax wdsheatirvith i portiosteof EMOAY' andl theragiobisylhyia tdntthing rAhal @vas
N, N = di met hyluteerwite @00 mi of @joxdne and 208ihl-otiH2Q. Thausoyuticrewds cdoledntd &G before addition of 33 g
N, N - di - n- pehtitiboiidicartionatei ahd; 6 19, b MJD- iAn padiditionkic batthodi #nd @€ ;MgO and 22 g of dit-
N, N' - di phenputyidicaseogate m%@thwem'oidﬂotcahwt@ar bodii m de; or 10

1- (3-dinet hyI é"l'?? MSB 9'?9}@3’n@?"(‘5/4"6é'?°ﬂ$@?°|WG@PH€IP" ina'm!wttm& yalyme. Thejvesidue yps
obt ai ned: b¥gsh g; ﬂﬁlth\geNcqumn (750 g silica gel packed in CHaCN). The

- guani di rt%- a9' rﬂ“{‘ﬁ&‘t B‘;:&‘P% 0/C ENoY. her ojuted! |th 20%
[err]- benzy|4 %t pla F{faﬂé 873 ;-Ré b onﬂﬁ?”g; gf HzO
Lerr]- bonzy | Ng\é_ @ ‘1@1 (@0 54, l\jﬂo nd an a |g ure

([)e? Q}I\:E g]e_l)r}gyl |r>1{ e(aé’ qsk é%ﬁ f but substnt | gg'nae% zp nat % INNadlalk lﬂHou{Oéllum hgdrglo?ldes are
Yy uan rmar I NI hat e,

[err]-benzyloxycarhbon
Example 1

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-hArg(CH2 CF3)2-D-Tyr-Leu-hArg(CH, CFs )2 -Pro-D-Ala-NH,
35 : _
\ The title compound is also represented herein as

N-Ac-D-Nal(2)=-D-pCl-Phe~D-Pal(3)-Ser-8th-D-Tyr-Leu-Bth-~
40 Pro-D-Ala-NH,.

In the reaction vessel of a Bockman 990 Peptide Synthesizer was placed 0.758 g. (0.5 mmol.) of

benzhydrylamino-polystyrene resin (Peninsula Labs, 0.66 mmol/g). The first amino acid was couplied by

45 addition of 0.284 g of Boc-D-Ala-OH, 0.202 g of HBt and 3 ml of 0.5 M diisopropylcarbodiimide. After a 3 hr

coupling period and washing of the resin, further amino acids were added sequentially to this resin by
means of a synthesis program, as follows:

50

56
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benzyl [err]-benzl oxycarbonyl-N, N - guani di no-di - n- butyl - D- honoar gi ni nat e;
benzyl [err]-benzyl oxycarbonyl - N Nep gupnass gf- di -i-butyl - D-honpar gi ni nat e;
benzyl [err]-benzyl oxycarbonyl - NN-guani di no- d| n- pent yl - D- honoar gi ni nat e;
20 benzyl

[err]-benzyl ox§tapbdny|CHyON 2 geasth di no- di - phenyl - b- hémear gi Ai.Famd;n benzyl
[err]-benzyl oxycar bgnyl PO i met.hyl - Dyh rgi niynat enzyl

N- benzyl oxycar bonyl QN I\?d\*gll:éarﬁ?%%d” cg%ex | - D %nggﬁgr ni ne}&? %e{'ng benzyl
[err]-benzyl oxycar bonyldﬁﬂmtﬂjvaimfdr no-di -i sopropyl - D-honoargininate, [err]

(C 0.5 5M0H); as thei r5dgfr@e;@@#h @ngégzsal ts. Symekael Y, By sdestituting
benzyl N-benzyl oxycarbo DornTth te“for the 25 D-lysinate there may
be obtai ned the corres ’g‘?"nr ne anal ogs as their tol uenesul fonate
salts. Preparation G B 1 eﬂaghbenzyl oxycar bon3ylktimes 1.5 mJ.n

[err]-etheno- Dhorro Tp_a f t I nd 15 m
of t-BU®H was added ng{m*rr’o%ﬁ}X/fa‘['é???Eﬁzﬁéyr o] yc?gbﬁ nyl - 1.3 17y si r.gte and
1.46 g of 2-nethylthd orOﬁzﬁﬂz lwastherr] H (avai |l abBetfimes Al drikimin The pH
of the mxture was brought to about 8 by the addition of
di i sopropyl et hyl am ne and the solution was heated under reflux for 24
hours. 35 The soI uti on was concentrat ed in vacuo and the residue was
Ioaded on a silica col um 4250 The cogtimlf_was el lrf?é’e:? with a
at/rent from CHZE IVEQ!’-F'(‘TQ’- 9 8618ma 2/ ve ractions
con ai ni ng pr oduct ve.ﬁbudebﬂciﬁdsb% tH@Cl@d@Nﬁd and concentrated to
(ness, 2.9 g of white foam A 2 portion of the above-named product was
.'d| ssol vad in 50 ¥ of, E!@ﬂééﬁpapﬁvﬂéa(?b@g' of Ho%kiMf c. B sol uti on was
'stirred under [err] apy_mgdgogbguﬂbﬁ ox tsune was fr Itered on celite and the
filtrate was 40 concentrate drynes 0 gr r] eth noy argr ni ne
as a white foam 4.2CH2Clg Elgﬁﬁl pad %&ﬁ'ﬁ}e oyr }g
3,4,5, 6-tetrahydro-2-pyrimdinethiol (A drrch) as t he guany a |ng speci es,
was obt#ined [err]- p@'@.pgmgnbormar ginine as a white foam 2r® sinilar

manner, but enpl oyin 2,2-trifl hyl ) oni um

i odi de as the guaﬁ? gF Lﬁ'nﬂ? %B‘ggr esa(d%{ here was %Q‘;gﬁred l\bﬂéﬁ)yﬁ

bi s(trifluoroethyl}- adgﬁarzgwarsne (Bth) as a whiiet¥weesn 4b-Pr®paration D
[ery]-t.butyl oxycgr bgpKki ElN gyani di nodi i sopr opy{ ;s Sronogr gi @i Re

t ol uenegul fonate 6 ? repar ation illustrates the ]o gpar ation of
[err]-t-butyl oxyck?beHyfldewrsatives of N, N - guank ¥e%-

di substitut ed- D- honpargi nines fromtheir toluenesul fonate precursors. A

m xture of bgggyi-13 complete a coupling cycle for one amino acid and completeness of the reaction may be

[ err] - bgnzidcRachtsyanhe by drinhetlod SILER Rbiskr, 10 1] ihah GRIcRIAY, 34 [30b @RPH 0i ni nat e

t ol Yenesul - frenadiwisoodieddsequbitbiid With 500 a4 3.8 WaiaPeichss! df ot prdtectld aHind Gicidland
acet| c acipib. mhus} the adsif Ghas\irdatbd layiihg Q@RBss@@Eoupling aydaaer i ¢ pressure for 4
hours. The cam2ealgyBdc-Ar&OHj | tered on celite and the filtrate is concentrated
to a solid, ®&0gN3dd-BigQni di no-diisopropyl-D-honoarginine tol uenesul fonate.
A sol ut4on o4.31Igi Bocdewpduk® (2. 13 g) in 60 mM of 50% di oxane/water is
treated w t h0-37§ gnBocdd-Tyi{QHs odi um hydr oxi de and 0.4 g of nagnesi um oxi de.

This i xtur D419 o BeerP-Pldated with 1.1 g of di-t-butyldicarbonate and
stirred at r®¥he: BegRorBengYOH.0r 2 hours. The nagnesiumsalt is filtered and

Che filtratec9320 o BorsPIGHOR 4 under vacuum The basic solution is washed
with 19% 0.380 g. Boc-D-pCi-Phe-OH,

0.400 g. Boc-D-Nal(2)-OH, and
2.5 ml. acetic anhydride.
The resin was removed from the reaction vessel, washed with CH2Cl2, and dried in vacuo to vield 1.43
g. of protected polypeptide resin. The protected peptide was deprotected and removed from the resin by
50 treatment with 25 ml. anhydrous liquid HF in thé presence of 2.5 ml. of anisole (scavenger) in a Kel-F
reaction vessel at 0*C for 1 hr. The HF was evaporated under vacuum and the residue of

_ N-Ac-D-Nal(2)-D-pCl-Phe-
55 D-Pal(3)-Ser-hArg(CH,CF3)-5-D-Tyr-Leu-
nArg(CHZCFB)2-Pro-D—Ala-NH2,
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EP 6277829 Bl ethanol, then brought to pH 2.5 with sodium sul fate. The

aci di c aqueous sol ution is extractegpvgs#r g2l acetate which is dried over
magnesi um sul fate. The drying agent is filtered and the filtrate is
concentrated. Crystallization fromethyl acetate/hexane affords

[ err] -t - but gd iyt eaitheasywashidd Mith gharnTiebi rasidue chias them sxirpstéd: Withigiaclbaceticracid €3 x 30 mi).
t ol uenesul f Siredcetic a§id extracwas ®eapdiated to diynasss Tl dryda material wes conjated toitesaceiplatsaliiy
t he appr opr passagefirovaies fweugh 2 eplume ofiAGSHE weaklypasiptoftiery afine rgsin) which had been converted
but yl oxycar E?dh%/ Pcﬁﬁtel\lmﬂtg Liyonhitiza¥en of the @lyate ivielded: 815 B of dheoritidgipaptide aeptaterzall @) p whikse
conpounds® gk pr epar ed PREPARATI ON E 10

[err]-t- butyl Jk E’éﬁ“b’&ﬁﬁ W?E&%& Yh'g F‘ﬁ“‘?éﬂ‘f"b t%aa’lyaﬂ‘?ar?és 1°E°B‘ @f‘“m"

portlhon of %-Pé cP‘@ i ﬂg ?/Y" .
T t II"I as
acet ani 33?}3%' ikl B0y s ot %tb'riﬂqf ﬁ;@g g a?*sﬁ; g gegept"a%. ch

Chem Co."§. The reaction mixture was heated to [err] for 4 hours, cooled,
filtered 15 anchnecsnnaftw-b tacme-"ﬂwémeswseﬂaﬁnkg@d Wgcsn) silica
gel colum in ne %l ene chlg gg %h%nol %}?91:# el uted th{ 4e sane
m xture. The prodl Yraheurh HT&E &t I ¥R2posi tive spot by TLC
on silicgsgel in nethylene chloride/ met hanol (19:1). Conbined fractions
wer e concentaqgaemga) (proqyndﬂ;)the product. The product fromthe foregoing
panagr aph wass.@rateethng @t éimitia? Gtanisk b bulsfittag @o aptebrikts @aB,&x] DVE, tFIGar 2&imino acid for
sol ution of 2thos8 ragitef there Gveteprepyreld i icat@spondidddeddpeptidesabmplified beld: C for 6
‘hours,, The solution was acidified with 12 ml of 6N HO, concentrated to
drynéss amd taken um-im:émmal(ZJI-mwnnEherePaﬁiﬁen-ﬁmWyas-Uiﬂa.'Efi‘li-and

the filtrate hate ef | f 2. hours. The solution was cool ed- and
concentrated t &ﬁzjsflt%’@m%“&hyl
[err]-acetyl -3- (4 pW-tAi;HD-NhlGZO <D-pll eRhea~0kPad (30I-Ser-MorosD+Ral 63) ¢ hi s

N acet yl ester \ J al ment with 200 M of the enzyne
Ergteh gl

subtilisi®h 25 Co., protease VIII) in a mixture of

300 ml of dinet hyI é*tﬁ%a&-u%ahha)-ﬂ@fpm -BhepDelPaly(BQ~-Sen+PRIX3) The pH was

nalntalned by @mﬁg%ayyJﬁe$r@{ﬁfﬁ}b£mgﬁ1§hhs§at After a 6 Efurfperlod tge
resol uti on was conpl ete. The splution wa 400 0 an
ot e S N0 A0 SRl SPas b ad (o e - SipAEL 3 -
combrned “and dmeuiuaﬁupfagumﬁuammzplfate and concentrated to yield ethy
[err]-acetyl-3-(4-pyridyl)-Dalanifhate as an oil. 30 The oil was
reacted with 1.22 g of n-propyl bromde in 50 m of ethanol after which the
solution was concentrated to dryness to yield ethyl
Jerr]-acetyl-3-(1-propyl-pyridinium4-yl)-D-alininate bromde as a white
‘hygkgscopic solid. This white solid was dissolved in 200 ml of ethanol and
was reduced under an atnosphere of hydrogen gas using 100 ng of 10% Pd/ C as
.a catalyst. After an 18 hour reduction period, the catalyst was filtered
out 35 and the solutin concentrated to yield ethyl
f[err]-acetyl-3-(4"-(1" -propyl piperidyl))-D-alininate as a tan solid. The
free acid was prepared by refluxing the ethyl ester in 100 mM of 6N HCl for
4 hours to yield 3-(4-(1 '- propylpiperidyl))-D-alanine as a white solid.
The free acid was dissolved in 100 m of dioxane/water (1:1) and treated
wth 2 g of di-t-butyldicar- bonate. The pH was nmaintained at 9 by addition
of 1IN Nad¥ on a pH stat. After 2 hours the reaction 40 m xture was
concentrated in vacuo, washed with 100 m of ethyl ether and the aqueous

| ayer was | oaded on an Anberlite XAD 2 hydrophobic resin. The col um was
eluted with 250 m of water followed by 250 mM of 50% et hanol /water. The

et hanol gjuate was pool ed and concentrated to dryness to yield
[err]-t-butyl oxycar- bonyl-3-(4"-(1 "'-propyl piperidyl))-D-alanine. as a
white solid. Proceeding in simlar manner, but substituting 3-picolyl

chl ori de hydrochl oridefor 4-picolyl chloride

55
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45 hydrochl oride, there is prepared [err]-t-butyl oxycarbonyl - 3- (3' -(1

' - propyl pi pendyl )) - D-al ani ne. Pr epgs gbrpgegsfoc-d y-O Resin 50 4.9 g of
Boc- gl yci ne was dissolved in a mxture of 50 m. ethanol and 50 m .
distilled water. The pH of the solution was brought to 7 with aqueous

cesi um bi car bonat eN-IBeDS-Wa\IQQt) 20 CINFThd DURLT( 3Ndeé r v ag duD-PAILIST) ~18
hours of dryi Eg gder |glb ’@d" the residue was dissolved in 150 m. dry
DVF. 25 g 55 “EHrgtOrEddnPa jystyrene - 1% divi nyl benzene (Merrifield)
resin (correspondi pg Ace-D2Mab(d )e- Do Gir- Ried -DveRa hiskdSe FhEy mi-Rt-Had (Fds-
shaken &t [er\%y%ﬂmﬁ \r%ﬂlér %lafl\ll-l tered, and the resin was then washed

sequentially ter, an®’et hanol The resin was dried under vacuum
for 3 days to yiel d-ﬁ&-@&@hﬁm%ﬂﬂb%ﬁ’a;éﬁ)-SeEP pr2P7Pald 3pr

PREPARATI ON | o3p4-a P tetrahydro 2- pyri mdine
thio[err] hydrcalc')?lc‘)'d%ybgq}é 03.-11351 % on of 23.24 g of

3, 4, 5, 6-t et r ahydr oN>AgyD-Nadi (% tDrirflL iRheB~TrpoSe etrrnls T&Peat ed with
15.57 nml of Mk uagqgr,@f oo 1f H 1.5 hr. The solvent was evaporated under

vacuum and the re ue “suspended 3 r::éerr The precipitate was filtered and
dried in vacuo to Pré@ "Bll\@ L-ine=0el FRNYBF 0APIpPrT AP ne thiol as

51.4 g gf whi LQJCDﬁﬁLa&-& DLA1aMH [serr] -t - Butyl oxycar bonyl -

[err]-propeno-L- ho r gi ni t et ro- - Ryri m di ne thiol
wag_sprung from 51 &"{]aﬁs(s"rl é*ll%wép%%’f?o%?ﬁg Bgf'@e@ P300 n of
[err] and 50 beueBthNPiacB- Amw sulting [err] solution was evaporated to

-1Q0,nm and ~100 Ng dpQ! Si ne
:'hyg\r/ocrﬂoori de in 6 ?%"'%r %V@O?:ka 1@? ;thg [e?’lp] O f.rrgldropvm se
fashion with the-PoasfiromDeAlaNibihyl 3, 4,5, 6- tetrahydro 2-pyrimdine

t hi ol . Stl rring wag (;‘Q:ntd_ruéq_d(ﬂ qj\rgégﬂtp@é r#gpéigglgldg%ﬁ[_grr . An addi tional

10.78 of the H salt was sprung tracted with 90%
of [erra% and Qd&éd(ér)o'rb-\nus@hﬁ'ﬁi‘osﬂ‘rﬁr]iﬂw" or another 24 hour period at

[err] whi ch ti aG( d/\q;q t €P- Jeaction
m xture was washegﬁvmt‘\tr&h o %Cl | ons ‘o féﬁ%& band Eggggggogsalr@yer
cont ai ni ng Phhﬁm@tmpmq 'e‘H-aMera 200 m of dioxane and 200 ml of H2 O.

The sol ution was CW@G-@HWZ)]-M@I-E’P@%LT% Sér3$¥§-@f-Pna-
di -t - bufyl di cisbonate and&%ﬂ@ O An additional ch of 4 g of MO and

22 ¢ of di-t EF95 hed the reaction to conpletion. The MO
was filtered on ceIN.IAt-aJuNa]t‘(a)‘-tD-tﬁ@I-ePN@SDePaDOBat-Sdrl-l’l'y\t&(m-@dm- 1/ 2
vol une. The r |d ce th [err] before loading on a silica
gel col urm (7§% b%lq i@é’mgjs c%bl '% [err]. The 25 colum was washed with
errg. eluted V\nN-mc]:-(]'-%l‘{elr 2})-(Qﬂ:)Gl-a‘?fdﬁDrPhb(3é|—§t‘-—'e‘d-TerD-m-[ err]
(5L The pro t_afeh ,@.ﬂ ocated by thin |layer chromatography
[err] 4:1:1) Qg% seltlh:ica ge te% The product fractions were pool ed and
concentrated to yield the product as 5.04 g of white foamof mp. [err]
(C 0.54, MeCHjrocegding inrs siroitiar maonen but sebstifutish thel dpgrapriale A BpGr @ BiF| G o 4 aming ipeid | ar
f ashi orebut fos thpsstrpaited. ithetp arerengrsd thereireppending Receppplides sxamptified PRIM:t hi our oni um
hydr oi odi des are

N-Ac-D-Nal(2)-D-pCl-Phe-D=Trp-Ser-Tyr-D-Trp-
Leu-Deh-Pro-D-AlaNHz,

N- Ac-D—Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Trp-
Leu-Mbh-Pro-D-AlaNHz,

N-Ac=D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Trp-

50 Leu-Pha-Pro-D-AlaNHz;
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30 T“obtained the corresponding [err]-t-butyl oxycarbonyl -
[err]-dial kyl homoar gi ni nes. Exanpl e gp g 277 829 B1
N-Ac-D-Nal (2)-D pCl-Phe-D-Pal (3)-Ser-hArg [err]-D Tyr-Leu-hArg
[err]-Pro-D-Ala-NH2 35 The title conpound is al so represented herein as
N-Ac-D-Nal ( 2) -D-pd-Phe-D-Pal (3) -Ser-Bth--Tyr-Leu-Bth - 40 [err].
In the reaction vessgla®ipanBeckyam-RO0- et o der pSSH hesi way-0as- pl aced
0.758 g. (0.5 nnnl.% obeenﬁthrMIanino-polystyrene resin (Peninsula Labs,
0.66 mmol /g). TheYTPERTPLATHEALR 2 thas coupl ed by 45 addition of 0.284 g of
Boc- D- Al & OH, 0.202 ig-8¢-BBla h6i2l) <0+ C DfPrie £ M 1 + S+ Ty O-arodi i i de.
After a 3 hr(K&g%ig§b£$¥$gﬁL§qghﬁmshing of the resin, further am no acids
n

wer e added seque a o this redl n by means of a synthesis program as
fol l ows: 50 55 21  NuhceDoNgl §2b-b1p &k eRheD-Pqleh}) -Sefmly r~D-Mbh~ -
1time Ue P-Mith £P 2o -DSNLANH £f T ] 1 time 1.5
m n deprotection 5 9% IEr - - Do _ ltine
30 mn deprotectionNZAC'?év?*(zbb.TPCfEbﬁe 61Fd1(3)-sez Tyr=D-Pha=~ "1es
1.5 mn 10 Leu~-Pha-Pro-0D8AlaNiiys [err] 2 times 1.5
mn 6 [err] wash B P O - DT IddTES Hhogn a 15 7 N
-Boc-am mo acid N Ac-D-Nal(2)-0 ngltFi,hrr% 0 Txeb géﬁ?&%?ﬂ ﬁ({ﬂlﬁﬂon in 50%
[err] 20 Leu-Mo-Pror-B+-8 aNphr opyl car bo- _ 1 tinme
ade{_di i m de sol uti ony(AeSpMiaP(2] epLdctimee-purh ho3 Ylser-Ardd Ne coupling

reaction 25 ouplin .

2 ke 10 [err]__D-r-!f’:h.gg)’()Jlaldeu-gth-PlLrogD-AlaNHz, Ltime 15 mn 11
[err] w&sh N-Ac-D-Nal(2)-D-pClPhe+Pal(3)-Ser=Arg-+in 30

12 et hanol h .3 tines 1.5 mn 13
[err] wash maé"Pal(3)'Leu'Mbh-Pro-D'A%Fwﬁhbs 1.5 mn Steps 1-13

conpl ete a coupling kykteD+ihal 62k~BerpGlo-Rhg D =inp @ tARGREslY of  t he
_reaction_may beL§§-ggﬁck§5_byA1QnH9§nhydrin nmet hod of E. Kaiser, et al.,

Anal . Bi8chem, 34, 595 (1970
! N-Acgo-Nal(2)-D-pCl-Phe-D-Trp-Ser-Arg-D-Tyr-

Leu-Bth-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl~Phe~D-Trp-Ser-Arg-D-Tyr-
Leu-Mbh-Prq-DPAlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe~D-Trp~Ser-Arg-D-Tyr-
Leu-Pha-Pro-D-AlaNHz;
, 35 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
U Leu-Bth-Pro-D-AlaNH;
N-Ac=-D=-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
Leu-Mbh-Pro-D-AlaNHz;
N-Ac~-0=-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
Leu-Deh-Pro-D-AlaNHz; '
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Tyr-
% Leu~Pha-Pro-D-AlaNH,; '
N-Ac-D-Nal(2)=-D-pCl-Phe-D-Trp-Ser-Deh=D-Tyr-Leu-
Deh-Pro-D-AlaNHz;
50 N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Mbh-D-Tyr-Leu-
Mbh-Pro-D-AlaNH

'\./" 30

40

29
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The fesin was coupled sequentially with a 2.0 to 3.0 nolar excess of each
protected amino acid and DI C. Thus,ggo77 gmigy Was treated during successive

coupling cycles with 0.269 g. Boc-Pro-OH 0.610 g. Boc-Bth-OH, 40 0.311
g. Boc-Leu-OHerr] 0.375 g. Boc-D Tyr-OH, 0.610 g. Boc-Bth-OH, 0.380 g.
Boc- Ser (Benzyl )-OH, 0.320 g. Boc-D-Pal (3)-0H, 45 0.390 g.

Boc- D- pd - Phe- OH, 0N@%}J@_NQEQQQ;HQFtQLSﬁE_QQFraageﬁt%tﬁpglf rAngydride.

The resin was renoved fromthe reaction vessel, S with Terr], and
dried in vacuo B ira®-ALeHp: of protected pol ypeptide resin. The
prot ect €d peptide was-Ater-otaddi296 Dapd L-Omev-0e Tkpefe thBna eB+ Ty byl &b~
treatment withpgls M. _QﬁQr S liquid HF in the presence of 2.5 m . of

ani sol e (scavengér) in a Kel-R’reaction vessel at [err] for_1 hr. The HF
was evapor at ed undeM-AsciPniad{@)-BeprfdsPhgeOol rR-2eT PR 2Tt xRt = Phe- 55
D-PaI(3»58er-h@@m@ﬁf@u@Lﬁiﬁﬂﬁ%Q-Leu- [err]-Pro-O-Ala- [err], 22 EP 0 277
829 Bl as its HF salt, S d.w her.. .The_resj due s t.hen
extracted with gl aciN&AC;'\@e ‘Q’g %i'&'??qisbﬁ'hf??pﬁﬁr'é%’é'??%’ WdTract was
evaporated to d&yné&ssDFMQaNHQQe materi al was converted to the acetate salt
by passage in water .fhro |_mm ~ef cAG3 e ShCriertiary amne
resin) which had beé%mgolr%@raﬁé?t g,npﬁg apﬁé?g'g'grpﬁs%y?%p?}ﬁ%‘gaﬁ%n of the
el uate yi el ded B3"5PFo-O-Aladitgiude peptide acetate salt as a white 5

sol{g. The crude pepiagepung1e)i-bi-pdlhpnblgbTpprber upmgsLT sy~

chr omat ogr aphy %% g 2;§-ﬁ 1%% ¢m colum of Licroprep RP-18 (25-40 m cron)
equi lj br at ed tg e TPann &6 @Pfer 50%[err] 50% Berr] (0.1%in }err], pH
2.5). TRe major UV dbfe~-D-hal(2960rpflpeher-B-Ral(g) aSenpde @ rRalkl3) 2

i mms 11 om di st og e o LR 64 of Ut 10N Ac D RAL(. (e
2)-D- pd - Phe- D- Pal ( %'A%@N?ir(é)rérﬁi’ﬁ?ybrgééiﬁi\raf1‘1"@?'?1’-'?\%{)1-B)A:r a-
l[oﬁ'zrlshbéb?i Eﬁ{ir]nLgeL{[zr:{beHP]rgon-iMiaN?c). B. | Br ocgedl ng inasinmliar ma][l(r)lrer
those recited, thergtaggéﬁgkﬁggﬁ€ 'Pﬁg'?8FF8§E&%E?%gggé5é5€€¢?@%gejp‘ :
exenplified bellem=-8th-Pro-D~-AlaNH,;
N-Ac- D-Nal (2) - D-pd -MDI)ch%RPJl((@)-%e!pchnQ-Ba%i)(3)Lseelpna-o-pal (3)-

% Leu-Pha-Pro-0-AlaNH,; |
N-Ac-D-Nal(2)-D-pCl~Phe-D-Trp-Ser-Deh-D-Nal(2)-
Leu-Deh=-Pro-D-AlaNH,; | '
3 N=Ac~D-Nal(2)-D-pCl-Phe-D~-Trp~-Ser-Mph-D-Nal(2)~
\./ Leu-Mbh~Pro-D-AlaNH

)
N-Ac-D-Nal(2)-g-pCl-Phe-D-Trp-Ser-Bth-D-Nal(2)-
Leu-Bth-Pro-D-AlaNHz;
N-Ac~D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Pha-D-Nal(2)-
Leu-Pha-Ero-D-AlaNHz;'
N-Ac-D-Nal(2)-D-pCl-Phe~D-Pal(3)-Ser-Pal(3)-
45 D-Pa1(3)-Leu-Deh-Pro-D-AlaNHz;
N-Ac-D-Nal(2)=-D-pCl-Phe-D-Pal(3)-Ser-Pal(3)-~
D-Pal(3)-Leu-Bth-Pro-D-AlaNH2; _
N-Ac-D-Nal(2)-D~pCl-Phe-D-Pal(3)-Ser-Pal(3)~-
D-Pal(3)-Leuana-Pro-D-A1aNH2; and

40

50

56
N-Ac~0-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Pal(3)-

D-Pal(3)-Leu-Mbn-Pro-D-AlaNH2.
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N- Ac- D- Nal (2) - D- pd - Phe- D- Pal (3)-Ser-|\/oh D-Pal (3)- 25 [err];
N- Ac- D- Nal (2) - D- pCl - Phe- D- Pal ( 3) - Seg %kgaherr]

N- Ac- D- Nal (2) - D- pd - Phe- D Pal ( 3) - Ser Arg

EP O 277 829 Bl N-Ac-D-Nal (2)-D pCl-Phe-D-Pal (3)-Ser-Tyr-OPal (3)-.[err];
N- Ac- D- Nal ( Bamplej2Cl - Phe- D- Pal (3) - Ser- Tyr-D-Pal (3)- [err];

N-Ac-D-Nal (2)-D pd - Phe-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err]; 10

N- Ac- D- Nal ( BAcD-Nalth)-DRit-Pid-O-Pa3 Bear-hAng (CHEEFE o 19)- Tvf-bauehiArg(CH, CFa)o-Pro-NHEt

N-Ac- D Nal (2)- D pd -Phe-D Trp-Ser-Arg-D Trp- 15 [err];

N- Ac- D- Nl ( 2) Fex tpq:pyqﬂqqgs g.qqalpgssgth %gwqm-Nm@hprs. aggnthes:s program identical to that
N- Ac- D- Nal (95scribedy i Expmale (b iy pged SEne-Beeijoan. 990 ntl-[egpqr]freacuon vessel is loaded with 0.71 g. of

N- Ac- D- Nal ( c-Rre-BrResimpreppye by p\g)reag@n Ohi.8.mo pfcpss o the dry cesium salt of Boc-Pro-OH with
N- Ac- D- Nal (a‘ofﬁ.‘ Popfﬁiagrep;/h% IS’WQ}QPGHTW {ksb§ emf é?q.)] The quantity of Boc-Pro-O-Resin taken
N- Ac- D-Nal( ?

N- Ac- D- N&T ( ﬁﬁr‘r S 'gf wh ﬁ £ afé% %Wrachmaec@g amino acid and DIC.
N- Ac- D- Nal ( us’ ﬁ'é'f'g CoSEYe. y?""% e?‘l"""ﬁ[eerr] C. Proceeding in a
simliar nann% ypélng the appropriate A, B, C D, E F, Gor J
am no acid 40 gﬁg pgg- fted, there are prepared t he correspondlng

decapept i,fles @g%@ Hob- Bﬁﬁ eI OW.
0.380 g. Boc-Ser(BenzyI)-OH,

\/ 0.320 g. Boc-D-Pal(3)-OH,
0.390 g. Boc-D-pCl-Phe-OH,
'\_/ 0.400 g. Boc-D-Nal(2)-OH, and
20 2.5 ml. acetic anhydride.

The resin is removed from the reaction vessel, washed with CH2Clz, and dried in vacuo to yield 1.5 g.
of protected polypeptide resin.

The protected polypeptide is cleaved from the resin by aminolysis with 26 mi. of ethylamme for 18
hours at 2°C. The ethylamine is allowed to evaporate and the resin is extracted with methanol. The
25 methanol is evaporated to yield 0.7 g. of protected peptide. This protected peptide is mixed with 2.5 m! of
anisole and 25 ml of redistilled (from CoFs) anhydrous liquid HF at 0°C. for 1 hour in a Kel-F reaction
vessel. The HF is evaporated under vacuum and the residue is washed with ether. The residue is dissolved
in 2 M acetic acid and converted to the acetate salt by passage in water through a column of AG3 which
, has been converted to the acetate form. Lyophilization of the eluate yields 0.5 g. of the crude peptide
o/ 30 acetate salt as a white solid. Final purification is achiesved by preparative high performance liquid
chromatography on a 2.5 x 100 mm. column of 40-50 micron octadecylsilylated silica (Merck, Lichroprep

Cis) using 50% CHsCH (0.1% CHsCO2H) as eluate. Lypophilization of the product from Hz0 yields

) 35 N-Ac-D—Nal(2)-D-pC1-Phe-D-Pal(3)-Ser-hArg(CHZCF3)2-
\J D-Tyr-Leu-hArg(CH,CF 5) ,~ProNHEL

as 70 mg of white pbwder.
40 Proceeding in a similiar manner, but substituting the required protected amino acid residues where
appropriate, there are prepared the following compounds:

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~-Ser-Tyr-D-Pal(3)-Leu-
3th-Pro-NHEt, '
N-Ac-D-Nal(2)-D-pCl-Phe=-D-Pal(3)-Ser-Tyr-D-Pal(3)-Leu-
Mbh-Pro-NHEtL,
50 N-Ac-D-Nal(2)- D-pCl-Phe-D-Pal(B)-Ser-Tyr-D-Pal(3)-Leu—
Pha-Pro-NHEt,
N-Ac~D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr-D-Pal{3)-teu-
Deh-Pro-NHEL, '
N-Ac-D=-Nal(2)=-D-pCl=- Phe-D—Trp-Ser-Arg-D-Nal(2)-Leu-
Bth-Pro-NHEt.

65
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N-Ac-D-Nal (2)-D pC -Phe-DTrp-Ser-Tyr-D-Trp- [err];

N- Ac- D- Nal (2) - D- pdl - Phe- D- Tr p- Ser gp\yo7P836 B1 [err]; '

N- Ac- D Nal (2)-D pd - Phe-D Trp-Ser-Tyr-D Trp- 50 [err]; 55 24 EP O
277 829 Bl N-Ac-D-Nal (2)-D pd -Phe-D Trp-Ser-Tyr-D-Deh- [err];

N- Ac- D- Nal ( RppehiingGhe &tjoee Elalage; Sostitufing a Srolchibmetficeamdunt of methylamine and propylamine

N- Ac- D- Nafof @hyidmniaGherélve -oBtaifad 8 per@eponding mhyidntides ©Opropylarides of the aforementioned

N- Ac- D- Nahdp@peptidepCl - Phe- D- Pal (3) - Ser- Tyr-D-Pha- [err];

N-Ac-D-Nal (2)-D pd - Phe-D Trp-Ser-Arg-D-Trp- [err];

N- Ac- DsNabampleB- pCl - Phe- D- Pal ( 3) - Ser - Ar g- D-Pal(3) Leu- 8th Pro-D—AIaNH 2;

20 N- Ac- D- Nal (2) - D- pd - Phe DPaI 3) - Ser - A
N- Ac- D- Nal ( Spmpsupds of Berpuigy! mrxpa'sgéae S'c uon aﬁb
N- Ac- D- Nal ( F9-e2TRi9: theyiliowingrgngroagh may b “fid ?°“p'E R f"fﬁ’%ﬁ"?asNHz

N-Ac- D-Nal (2) - D- pd - Phe- D- Tr p- Ser - Arg- D- Tyr - [err]

N- Ac- D'Nal (2aeRofal ID e Baneés g- D-Jge - o{aar-r.lau-een—Pro-D -Ala-NH3
N Ac- D-Nal(2) D pd - P D Pal (3)-Ser-Arg-D Tyr- [jerr];

N- Ac- D- Nal (2) ﬂDp@@I(ﬁh&d}-PEy:(-a)HéSer Arg-D-Tyr- 40 [err];

N- Ac- D- Nal (2) - D- pQ - PHet - Pal (3) - Ser - Arg- D-Tyr- eu{@h- Pro- D- Al aNH2;

N- Ac- D-Nal ( 2) - D- pd - Phe- D- Pal ( 3) - Ser - Ar DT - 45
Al (2)-D-p (3)- 9 H-p XIrJeh-Leu-DeL\-PrLJo-D-Ala-N§

N/

U N-Ac=-D-Nal(2)-D-p-Cl-Phe-
20 D-Pal(3)-Ser-Tyr-N3

H-D-Deh-v
Leu-Deh-Pro-AzaGlyNHj
L (3)
26
N-Ac-D-Nal(2)-D-p-CILPﬁeJD-Pa1(3)-Ser-Tyr—D-Deh-
Leu-Deh-Pro-D-Ala-NH2

\_/ 30 The coupling of the individual fragments may proceed by the acyl azide method (J. Honzel, et al, Coll.
Czech. Chem. Comm., 26, 2333 (1971), by DCC/HBT coupling diphenyl phosphorylazide or other racemiza-
tion free fragment couplmg techniques. Compound (2) may be prepared by the preceding method and
compound (1) may be prepared by methods analogous to those in Example 1. Compound (3) is prepared
from (2) by removal of the Cbz by hydrogenolysis, followed by coupling with N- Boc-N,N’-guanido-diethyl-D-

_ 35 homoarginine using DCC/HBT or other coupling agent known in the art.

K/ Often, the fragments coupled in this way will be peptides or amino acids. Alternatively, the N-terminal
nonapeptide acid may be prepared by the solid phase or solution method and subsequently coupled to
alkyalmines or semicarbazide-HCI by the d|cyclohexylcarbodumldenydroxy-benzotrlazole or other coupling
method to yield analogous compounds.

Example 4

Preparation of Salts

45 A. A solution of 0.1 g of the hydrogen fluoride salt of (N-Ac-D-Nal(2)!, D-pCl-Phe?, D- Pal(3)*5,Bth®, D-
Ala')LHRH (See Example 1) is dissolved in 50 ml of water and passed through a column of 50 g Dowex
3 anion exchange resin which had previously been equilibrated with acetic acid and washed with
deionized water. The column is eluted with deionized water and the effluent is lyophilized to yield the
corresponding acetic acid salt of (N-Ac-D-Nal(2)!, D-pCl-Phe?, D- Pal(3)3® Bth®, D-Ala')LHRH.

50 Repeating the above, substituting other acids for acetic acid during the equilibration of the resin,
there may be obtained, for example, the corresponding salts with hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid, benzoic acid, and the like.

Similarly there may be prepared the acid addition salts of the other peptides analogous to LHRH,
described herein.

55 B. In the case of salts of low water solubility, these may be prepared by precipitation from water utullzmg
the desired acid. For example:

Zinc tannate salt - a solution of 10 mg of (N-Ac-D-Nal(2)!, D-pCl-Phe?, D-Pal(3)*%, Bth®, D-Ala')-
LHRH acstic acid salt in 0.1 ml of water was treated with a solution of 8 mg of tannic acid in 0.08 ml of
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2) - D- pd - Phe- D- Tr p- Ser - Deh-D-Tyr-Leu- [err]; 50

2) - D- pd - Phe- D- Tr p- Ser - |éplp &r7laodBicu- [err]; 25 EP 0277829 Bl
2) - D- pCl- Phe- D Trp-Ser-8th-D Tyr-Leu- [err];

2) - D pd - Phe- D- Tr p- Ser- Pha- D- Tyr-Leu- [err];

20.250M INBDH Ph eoliflorl pfis ®g 10f TS« BepRahydrate in- 0.1 @ of wate[ wasyipmediately added to
2the BdIytiGh of fied.HBH BNglogSer - Moh- D- Tr p- Leu- [err];

2) - [Mhep Gisuliantcsuppemsign. Wasy dilgled with Ty LE@%[—”E!H“‘T prpgipitate was centrifuged. The
23upgInatank wedecayterand theyresilya ez washed fwige WI[} \ PJSBS of water by centrifuga-
2Yangt prepﬁ@tanpgp%agtftogéf thg)gqlpeggtpgh as dried in vacuo to yield 15

20 o thromixgs}inctanpalp palfjof §é Fb '°9

2) - {Bemeate soft s g olytion of é? G- Pa|(3)=Ls B, D-Alav)LHRH

ogcefig acid sal A | of o g;ﬁ_g 025 .added a solution of 11

omng oic gcid i xgmll f .2|§ e r cgg réduced pressure and the

2 esi% syspendgd | r20r?1l ?wat L El-m f , the '@5 tant decanted. The precipitate

2 a a@ d- (?'5 l 8,' ﬁtFif'u and th&su atan I'docanted. The precipitate was dried
i yidid'54 " pRmbatbbal o 2 ame @ARY analog.

2 T8, PGAnF otfhe® 5aRE bF 16w Aater sDibillty’ gy theprépkvied

2% datatic cidadafibr shlt roif frad Bepfidd) [ err 1;

2) - %F&Qotu?&heoﬂ@o R & M-ASONak, b?pbr-Pt{ee ID-Ha)(3)?¢, Bth®, D-Ala'®)LHRH as the free

base is added 30 ml of 1N acetic aicd. The resulting solutlon is lyophilized to yield 50 mg. of the acetic
acid salt of the above.

Similarly, replacing acetic acid with other acids (in stonchlometncally equivalent amounts relative to
peptide) there are obtained other acid addition salts of the peptides herein, for example, the salts with
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid.

D. Preparation of salt with metal cation, e.g., zinc salt.

To a solution of 50 mg (N-Ac-D-Nal(2)!, D-pCi-Phe?, D-Pal(3)>¢, Bth®, D-Ala'®)LHRH acetic acid salt
in a mixture of 0.4 ml of 0.25 M NaOH, 0.3 ml water, and 1 ml ethanol was added a solution of 15 mg of
ZnSO, heptahydrate in 0.2 ml of water. The precipitate was centrifuged and the supernatant was
decanted. The precipitate was washed with 1 ml of water by centrifugation and decantation of the
supernatant. The precipitate was dried in vacuo to yield the zinc salt of the above named LHRH analog.

In a similar manner salts with other multivalent cations e.g. calcium, bismuth, barium, magnesium,
aluminum, copper, cobalt, nickel, cadmium and the like, may be prepared.

Example 5

" Conversion of Salts to Free Base

A solution of 50 mg of (N-Ac-D-Nal(2)!, D-pCl-Phe?, D-Pal(3)*¢, Bth®, D-Ala'®)LHRH acetic acid salt in
25 ml. of water is passed through a 50 g column of Dowex 1 (strongly basic, quaternary ammonium anion
exchange resin) which had been equilibrated with NaOH solution to make the counter ion hydroxide. The
column is eluted with 150 ml of water and the eluant is lyophilized to yield 45 mg of the corresponding
polypeptide as the free base.

Similarly other acid addition salts of compounds of the peptides herein, e.g., those mentioned in
Example 7 may be converted to the corresponding free bases.

Example 6

Pharmaceutical Formulations

The following are typical pharmaceutical compositions containing, as active ingredient, an LHRH
antagonist of the present invention, for example (N-Ac-D-Nal(2)!, D-pCi-Phe?, D-Pal(3)*%, Bthe, D-Ala™)-
LHRH, by itself or as a pharmaceutlcally acceptable salt, e.g., the acetic acid addition salt, the zinc salt, the
zinc tannate salt, eic.
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N-Ae-D-Nal (2)-D pd - Phe-D-Pal (3)-Ser-Pal (3)- 50 [err]; and 55

N- Ac- D- Nal (2) - D- pd - Phe- D Pal (3) -

¥ o PR 623

)1 [err].

26
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Exanple 2 N-Ac-D-Nal (2)-D pCl-Phe-D-Pal (3)-Ser-hArg [err]-D Tyr-Leu-hArg

[err]-Pro-NHEt 5

a synt hesiAsTablebfprautationtent | cal
reaction vessel

Beckman 990 Synt hesi zer
Boc- Pro- O Resi n,
cesiumsalt of Boc-Pro-OH
(Lab Systens, Inc.). The
nmmol . of proline. 10

3.0 nol ar excess of each
reacted during successive
g. BocyLeu-CH[err] 0. 375
g. Boc-ger(BenzyI)-CH, 0.
0.400 g. Boc-D- Nal (2)-OH,
renoved fromthe reaction
yield 1.5 g. of protected
cl eavedsfromthe resin by
at [err]. The ethyl am ne
wi th,met hanol . The 25 et
peptl de. This protected pe
of \redistilled (from/[err]
Kel =F rzeaction vessel. The

washed with ether.

q
p
g
3

For the synthesis of analogs with a Cterm nal
to that described in Exanple 1 is used. The
Is | oaded with 0.71 g.
prepared by the reaction of 1.3 nolar excess of the dry

[err],

of

M1t
an
e

1HRHANREERSDY | - pol
| GovhpRbsibRPSughl, Osk>-
Selcfim Steafed! Pl €d s

/ 5D nfg"
R@8.0 gt
Qg g

2/ 1% di vi nyl benzene
hken contains 0.5
bl ly with a 2.0 to

TLE alll 110 atCl U

e s

TMagnosluy Spataey’

t5
uf
Bq

a

~

Y

Q

10967
Pjg-gg?g
el

Thus, the resin is
Boc-Bt h-OH, 0.311
g. Boc-Bth-OH, 0.380
g. Boc-D pd - Phe- OH,

h18d | ABIRH AntagonBst ml . ac
/esq e’ﬂé}nﬂiwpyﬁ%d with
pol y Jasnesien Stessaten USRh

i ndireesiatiniagg Siareh, ISR

bt 5.0 mgn

[ £r88P mga

b hPMge
180 mgt

nydride. The resin is
nd dried in vacuo to
cted pol ypeptide is

nyl am ne for 18 hours

5 42| | RGhnagonty apOr at
nangl LattesecysSHOr at ed t
Dt i ePrégplatifii2é@ Stakbh,tUSP2

anhydagoasiim Stepested USIF

2 1810 ¢hgt
D 745 @igd
9501mg0
pt 1.5 engr

he resin i s extracted

0.7 g. of protected
ani sole and 25 n
for 1 hour in a

H- 1S evaporated und

er vacu

um and the residue is

The residue is dissolved in 2 Macetic acid and

convert ed pofiod ¥MAGEkA, € Salt by passage in water through a colum of AG3
~whi ch has~peem converted to the acetate form Lyophilization of the eluate

yields 0.5 @y LHHH AnRRodidt 1sQsoMR il vehtor, 3Cuti@iet bty 3brin et GralUMibEwRR mixdd witi nal
puri fi Cati offe ssgaPdMion \6E the XN ARR bdnviotd inBig, ARY GraHulIRGE deld G /h Bay or fluid-bed
“chromat ogr agiMp¢. THe diy grafulakionlid Ghe13tresnod tonGreal fup 4Ry Rfde Ahdiégads asd BstebiddSwiththeat ed
silica (Merwehainihg ebmppéned The grahulatisn BIEhOSmpassel on( diddhra abjetting meachise 8. the
Lypophi | i zas¢pedtfic talfletaightpr oduct from H20 yi el ds 35

N- Ag- D-fNal (

are as in (a) above.

Formulation 4 could also be used as a tablet for oral administration.

B. Long Acting Intramuscular Injectable Formulation

Aluminum monostearate, USP

10.0 mg
20.0 mg
1.0ml

N 35
- 1. Long Acting LM. Injectable - Sesame Ol Gel
40 LHRH Antagonist
Sesame oil q.s. ad
45

®) InBhip Clanufiehwring WMethqd3 §il Banulaliohs grofid incliide 0.01% gelatin, USP. The gelatin would
be first dissolved in the aqueous granulation solvent followed by the LHRH analog. The remaining steps

The aluminum monostearate is combined with the sesame oil and heated to 125°C with stirring until a
clear yellow solution forms. This mixture is then autoclaved for sterility and allowed to cool. The LHRH

analog is then added aseptically with trituration. Particularly preferred LHRH analogs are salts of low
solubility, e.g. zinc salts, zinc tannate salts, pamoate salts, and the like. These exhibit exceptionally long

duration of activity.

50

2. Long Acting I.M. Injectable - Biodegradable Polymer Microcapsules

55

LHRH Antagonist
25/75 glycolide/lactide copolymer (0.5 intrinsic viscosity)

7%
93%

Microcapsules of above formulation suspended in:

30



D Tyr-Leu-hArg [err]-ProNHEt as 70 ng of white powder. 40 Proceeding in
a simliar manner, but substituting gpwafesbeiged protected am no acid
resi dues where appropriate, there are prepared the fol |l ow ng conpounds:
N- Ac- D-Nal (2) - D- pd - Phe-D- Pal (3)-Ser-Tyr-D-Pal (3)-Leu- 45 Bt h- Pr o- NHEt ,
N- AC- D- Nal (2) - D- Pl - Phe- D- Pal ( 3) % r- D Pa (5§o4_eu- Moh- Pro- NHEt, 50

h

N- Ac- D- Nal (2) - D- pd - Phe- D- Pal ( 3) - D Pa (3 5J;eu- Pha- Pr o- NHEt ,

N- Ac- D- Nal (2) - D- pd - Phe- D- Pal ( 3) 2yl A(Joﬁ al (39 gdsel- 55 Deh- Pro- NHEt,

N- Ac- D- Nal (2) - D- pd - Phe- D Tr p- Se g,d}l\lal( - Lgyy, Pt h-Pro-NHEt. 27 EP
0 277 82% Bl Repeating the above Qbae@\bamdqgu Js,hb_qut ng a stoichionetric
anount of nethylam ne and propyl antme—for—etiytame’ there are obtained the

correspondi nme Iam es o e af orenmenti oned

nonapept i deggmg"{‘:'?'éﬁﬁpﬁu 8%"’%4“ ggt"ﬂﬁ{"gﬁ'g ‘may al so be prepared by

cl assi cal, sal n E | e, the follow ng approach may be

used to c’%u%l 'Légu%&’s s Efi“ﬁf?’f“?éﬁ.'.'"%ﬁ‘ggt s. N-Ac-D-Nal (2)-D p-d - Phe-

Boc- Deh- Leu- Deh- Pro D-Aa- [err] DPal( 3) -Ser-Tyr-Ow 15

H D- Deh- Leu- Deh-Pro-D- Al a-[err] Phe- 20

D-Pal (3)-Ser-Tyr-[err] HD -De

-Dp-d -Rhe-D-Pal(3)-Ser-Tyr-D

coupling of the individual frag

(J.\ bonzel, et al, Coll. Czech.

coupl i ng di phenyl phosphoryl azi
| ing techni ques. Conpound ( )Namysuhelemnwmsmitby t he precedi ng net hod

co
and conpeend (1) may be prepare oNEs BOds finglpegdous| to those in Exanpl e
1. Conpound (3) is prepared froi—%ﬂy—r—e#etie&—é—he Cbz by

‘hydrogenol ysis, followed by coupling with N-Boc-N, N -guani do-di et hyl - D-
honoar gi ni nAceYs apigy ooy F'B’F°'0F‘a’15‘tt9\é?‘ RrERMSNG ﬁ@c% eiRtdiseivedin 9% phibe water. T'ea"ttbm
the f ragrrenf\%‘aQ?B Was flissojved {p §" iRy pnd ¢ Spipsiedowth JYaOliWatsr wes agded o q.s. The
Al t er nat Iz@epcg}u ioR W Ngrfté Wf‘%ﬂ lcron filter, pa into vials, and sterilized by autoclaving.

D. Aqueous Formulation for Nasal Administration

| a- [err] 30 The
he acyl azi de nethod
(1971), by DCC HBT
tion free fragment

LHRH Antagonist 50 mg

0.02M Acetate Butfer 5 mi

Sodium Glycocholate 500 mg

0.02 Acstate Buifer, pH 5.2 | g.s. 10 ml
o

E. Formulation for Rectal Administration

Suppository Vehicle:

LHRH Antagonist 5.0 mg

Witepsol H15 20.0 gm
45

The LHRH antagonist is combined with the molten Witepsol H15, mixed well and poured into 2 gm molds.
EXAMPLE 7

Characterizing data for compounds prepared according to the previous Examples is shown in Tables 1

50 and 2:
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nonapepti de acid may be prepared by the solid phase or solution nethod and
subsequently coupl ed to al kyal m negpQy o743y @' bazi de- HCl by the

di cy.cl ohexyl car bodi i m denydr oxy-benzotri azol e or other coupling nmethod to
yi el d anal ogous conpounds. 40 Exanple 4 Preparation of Salts 45 A A
solution of 0.1 g of the hydrogen fluoride salt of [err] D [err] (See

Exanpl e 1) is|disso i g5P g of watel andy Fas rpaghze ¢ol uym of 50
g Dowex 3 ani pn exc nggé glggé%cwvgﬁépggv%%%g&g@ Q%Elﬁ gr atied with
% .

acetic acid ahd wash8a: Wi L s m S et o e

B Hel DA zEdgvare’ . G Res 6ok a9 5 Jetid €

dei oni z&d watpr and|ri2ed ﬁl‘ugrﬁ Sisd $gpHid Bzed § G gief ¢ Sirescdrr espondi ng
acetic acid splt of {IE@FIS & $N oo e‘pea‘i ?r%:'tﬁg ab‘p:reo', SsuBst Bt utj ng
other acids fp¥ acelR¢ aci & dare dg the -egtﬁ B B Pat iNo® St J BB BebRn, [here
may be obtai npd.k fof Tekample Sthe cqrf&sphopdi Pe S TS it & HEH Jchljoric
aci d, hygdrobrpmic afid, sulfuric acid, phosphoric acid, nitric acid

benzoi ¢ aci d,| and thg Jd bkes Sind kel o tDSNE RN NG PP &4 Lhe aci
addition saltgzaf thg -.oggﬁ ggg "l:‘dei ggl?o?gggétj TL?-@-E 8stEiped herein
55  B. In ths gaspR@ RGBSR 3 08 848 82 3 XM B2 Shasesrhy be
prepared by precipgitation fromwater utilizing the desired acid. Fo

exanpl ess Zi ncf fandate salt - a solution of 10 ng of [err] - LHRH acgtic

acid salt in Bl|of water was treated with a solution of 8 ng of
T p8 EP 0277 829 Bl 0.2% sM NaOH. A sol utton of
rate”fn 0.1 m of water was imedi ately added to the
al og. | The resul tant suspehsion was diluted with 1 m
itatejwas cemtgifuged. %%,sypernat ant vvagg ant ed
shed fwice V\E B &® zof water by _-.(é%ﬁl f uga-

and t he2%pr e
h 1 n E)

eci pi gte Eecanta_%ﬁﬁﬁ'a@é ger nat 8n£S Fhe g

4 gX 3 )

resi due was®

s

was

tion of the§p 5 ecipitate

was dried i acuo yES & 15 of, ¥lfesntRed f] the

above nameg LJHRH an ﬁqggg }@git ﬁli;gﬁgg‘gg wry acetic
= ol
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added a solgth on of
sol vents weg g r enov
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Sim-larly, replacing acetic acid with other acids (in stoichionmetrically
equi val ent anounts relative to pept are obtained other acid
addition salts of the peptides heretgqp%fg:ﬁg%gmpl e, the salts with 20
hydrochl oric acid, hydrobromc acid, sulfuric acid, phosphoric acid, nitric
acid. D Preparation of salt with netal cation, e.g., zinc salt. To a
solution of QoI [£rr] Aminacatid amallysebt in a mxture of 0.4 m of 0.25
M NaOH, 0.3 ml water, and 1 m ethanol was added a solution of 15 ny of
ZnSAA heptahydrate in 0.2 m of water. The precipitate was centrifuged and
the supernat i WalRE26334praSerdo. ?ﬁe(bbechOt 8r-86wdd Miaddad Wit 1 nl of

wat er by centrlfugatlon and de t Ny 0k st suq pnat,. @yt .(1hhe Wrsecipitate
was dried in vacuo.to yield thée:flgfal'ég ?t§g W) g ve _naned LHLWanaI 0g.

In a sinilar manner salts witHO&®Ref Sk tHy aﬂ-eﬁ? oatmoﬁ?pe?gl?c Yum

bi smuth, barium magnesi um alﬂ,lm;pum\ecppggr(1quﬁhtrg(mr% t alo:Im umBand R
ree Base

the Iike/ may be prepared. 30 [

sol ution of 50 ng of [err] aQe@?nPhgdegél?% ir %% 2é)rﬁ of water is
passed through a 50 g colum of Dowex 1 (strongly basic, quat ernary
anmoni um ani gn exc n) eep._equi lJ.br.at.e Iy NagH
solution to ke taﬁeh‘c%ﬁ{'fé %ﬁrhgdpg 312 %ﬁ@ pdlg:jbmﬁ‘l) evfu rel%tl W th 150
m  of vvatgr and ]the el uaamt is (ybphL-éuzed9ﬁo()‘u‘6I &yﬁS-ﬂm@Q)f Yhee- Hd _
conrespondi ng pol ypeptide as t VA r kon
sal\'g of conpounds of the peptfd%g Eg?é Egg glﬁla QH‘ s’egr?ggt%%?egl@ (325,
‘Exanple 7 may be converted to ph@leﬁheeip&ﬁm( Q,flhéﬁ‘ ji)xzarrpl e 6
Pharfraceus i cal Fornul ations leg Egz ghnga)rq Jowpi q_e)l phar maceut i cal

conpositions containing, as ac?l vé I'n ent, an LH H “ant agoni st of the
present invention, for exanple [err] - LHRH by itself or as a

pharmaceutically a sa I i@ pd lt, the
zinc salt, thieém ngﬁs ﬁ?bg)saﬁer I @3 éd‘b Vfi d:b:él?:’é)%mu Oﬂfzg
Tabl et Fé¥ mul ations 1. - LHRH Aﬁﬂ-ago Fs‘t 0. 90 ( d)ﬁ% t e55Pbi e

Sugar, USP 86.0 ng Calcium 2{8ar42d; Arg 1.12.Q Ny P=Cl+f Dnb3goni st

10.0 ng Conpressibl e Sugar, USP
Magnesi um St ear at e 1.5 %)3 %%L%&@‘mﬁ}alfﬁ s't99 (1); 5.0 ny
O Nal(2) 1.12 (1).

31 (RS-64736): Ser 0.84 (1); Pro 0.89 (1); Ala 0.99
' (1); Leu 1.01 (1); Lys 1.05‘(1);_ NH,
o 0.91 (1); hArg(Et,) 1.04 (1); Pal(3)
2.42 (2); p-F-Phe 1.21 (1); Nal(2) 1.13
(1.

40

32 (RS-64802): Ser .0.92 (1); Pro 0.95.(1); Ala 1.0l
—- (1); Leu 0.99 (1); Lys 1.01 (1); NH4
. 0.96 (1); hArg(Et,) 1.02 (1); Pal(3)
2.30 (2); p-F-Phe 1.15 (1); Nal(2) Q.96
(1).

50

55

33



Manni tol , USP 83.5 ng Magnesium Stearate, USP 1.5 ng 15
Pregel atinized Starch, USP  10. 0 gmg477 g3g#{1 Ant agoni st 10.0 ny
Lact ose, USP 74.5 ny Pregelatinized Starch, USP 15.0 ngy
Magnesi um Stearate, USP 1.5 ng 20 Method of Manufacture (a) LHRH

At agon! St 1S4l SSERYLHobH YA Ser d 54 (L) PP GUANGETY1YQ habTOR sl
granul ation n mxed W t% the sugar portjon 05 .the efcbgl e%g. Af ter
conpl ete mixing, the granul atidliss [ k94 S tral¥britPli 82Béd dryer. The
dry gr\%lul ation is then screengdchappeak Up axly;lfalﬂgelaggr épyates and then
m xed wth the remaining conpopent r | at hSyt hen conpressed on
a standard tabl etting nmachine F’Sr‘i‘t(srfre? sgsgtc?fﬁa%}]t Z‘E‘?"g@(%@ﬁgm. 30 (b) In

t hi s manufacturing nethod, all atli 66 (bl dNaht2hde.040{Wgel ati n,
USP. The gelatin would 30 be first dissolved in the aqueous granul ation
sol vent, fol l owed by the LHRH anal og. The renmining steps are as in (a)
above. Pormulation 4 could also be used as a tablet for oral

adm ni str @B £ Long Acting Intranuscular Injectable Formulation 35 1.
Long Actinmg ™M~ Injectable - Sesame G| Gel 40

LHRH Ant agiitgiehi Activity 10.0 ng Al um num nonostearate, USP  20.0 ny
Sesane il ‘q.s. ad 1.0 M The al um num nonostearate is conbi ned
W th the sgsasrosTERORBGUPFRESSIINI O 125 C with stirring until a 5 clear
yel{ ow solution fornms. This mxture is then autoclaved for sterility and
al | owed t Oestestdrone Shpprdskibt-vasmedagepdi uSing the follavidcedsag papédumal |y wi t h

triQ_grati on. Particularly preferred LHRH anal ogs are salts of |ow .

‘sol ubi 4ot 'y, ®vogstudies weresretformpd. achcusing elevenar thirtebrs aduf intastinale Bedgtes (agas 815 tch@S
i ke. Theyes abainedhfrom SyntaxpkREp Ridglanyor|White Eellg)-actowealsfforfowerks, thg animgs arg rangopp
Acting | . [epsignpd dcenainf dhe. 11Bprotdcdpse arisscivahisieyoreane 10f eqveralogifiorant dospspl-pach LHR
Ant agoni s tantagonist) sus:r} th_at there are 6 dogs per dose gl:oup%ng a.nimals: in group 1 received 2 single;
gl ycol i de/SpegHianeges isgion M?m'gg.bsdﬂ ¥Right pfsyepicly, We saimplsjin the gther, arpups ¢reaied e s
of “abov& P ’t’%ﬁﬁ ISR chey. schaglule 1 fig f compoupa/yy! gy "E%‘Jé?'} Ylyne/kg body

5. 0% CMC, v?@ ). vehicle was 5Q/5 (%0%7{12 yc%[/ﬁ!lgt?1 61epara|mzed Iogq,/s.a% roximately 3ml

0. 1% were collected from each dog, via the cephalic vein, immediately before ‘mjec%on an :[.33 minutes, 1, 2, 4,
) 6, 8 and 24 hours following the injection. Inmediately after collection the blood samples were placed on ice.
Plasma was harvested by centrifugation and aspiration within 2 hours and stored at -20°C before RIA of
\_~/ 50 testosterone levels.

Testosterone levels were measured by radioimmunoassay. The results of the two studies were
combined and testerosterone lovels were plotted against dose levels to give IDso values (the dose required
to give 50% maximum suppression of testosterone over 8 hours). These values are presented in Table 3,

which also shows potency relative to the standard LHRH antagonist, Detirelix (RS-68439).

35
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5 =~ Water, purified g.s. 100.0% 25 ng of

m crocapsul es woul d be suspended i ngp.gh7¥igagBivehicle. 10 C. Aqueous
Solution for Intranuscul ar Injection LHRH Ant agoni st 0.5% Acetic Acid
0.02 M 15 ' Benzyl Al cohol 0. 9% Manni t ol
3. 5% Propyl ene | 0% Na ufficient to adjust pHto 5 20

Water gq.s. to gc%%?%g/o ceti cgééi%dﬁﬁgéhgw al cohol, mannitol and propyl ene
gl ycol were dissolved in 90% of the water. Then the Antagoni st was’

di ssolved in this sol stuey, 1 Aedevea absadgiiciss) W th NaOH Water was added
to g.s. Phe 25 solution was filtered through a one micron filter, packaged

into vials, and sterilized by autoclavi ng. D. Aqueous Formul ation for Nasal
Admi ni stration 8Eoup Compound (RS#)) HRH AnLa§8nI st 50 ny
0. 02M Acet ate Buffer 5 m Sodi um d ycochol ate 500 ng 0.02 Acetate

Buffer, pH5.2 qgys. 10 m 35 En,f@pgul ation for Rectal Administration 40
Supposi tory Vehi clle: LHRH Ant agani_s 5.0 ng Wtepsal H} : 20.0 gm 45
The LHRH antagoni &t is conbi ne®3W?H%he nol ten WE’eﬁéBP 1K ed wel |
and poured into 23gm nol ds. EXR$RZE38BsChar act eri zi 19g 28ag 40 { bl Sanpounds
prepared according to the pr eviR§g§659§npl es is showr.\gw,a'amp,q(,gl 55 31

EP 0277 #29 Bl [err] 55 32 EP Q 2 829 Bl Table 2: Am no aci d

anal yses: 5 15 3 (RS-26334): "86263066 (1); Pro 0.408u@{9:1% 4D 98 (1);

Le& _0.95 (1); Tyrél.07 (1); LyRS=-26306 16.0pg/0.1m1/kg
7 RS=26723 0.06pg/0.1ml/kg
~ 8 RS-26723 0.25ug/0.1m1/kg

9 RS=26723 . 1.0u9/0.1ml/kg

10 RS-26723 4.0ug/0.1ml/kg

11 RS-26723 16.0ug/0.1ml/kg

25

Study 2 (thirteen dose groups):

\_/ 80 .
Group Compound (RS#) Dose
1 vehicle :
@ 3 2 R$S-68439 (standard)  0.25 pg/0.lml/kg
3 RS-68439 (standard) 1.0 pyg/0.1ml/kg
4 RS-68439 (standard) 4,0 pg/0.1ml/kg
o 5 RS-68439 (standard) 16.0 ug/0.1lml/kg
6 R$-15378 _ 0.25 ug/0.1lml/kg
7 RS=15378 1.0 ug/0.1ml/kg
8 RS~15378 4.0 uyg/0.1lml/kg
45 9 RS=-15378 16.0 ug/0.1ml/kg
10 RS-15678 0.25 pug/0.1lml/kg
11 RS-15678 | 1.0 pg/0.1lml/Kg
o 12 RS-15678 4.0 ug/0.1ml/kg
13 RS-15678 16.0 ug/0.1lml/kg

55
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0:09(0); [err] 1.8 (1) ; Trp -2.12 (2); 10 p-C -Phe 1.00
(1); hArg [err] 0.89 (1); Nal (2) 15932@;), B} (RS-26126): Ser 1.01 (1);
Pro 0.99 (1); Ala 0.98 (1) ;-Leu 95(1?9 Lys 0.20 (1); [err] 1.27 (1);
Arg 1.08 (1); Pal(3) 2.10 (2); p-CI Phe 1.11 (1); [err] 20
0.79 (1); Nal(2) .02 £1). P2 - (RS-26906): Ser 1.03 (1); Pro 0.97 (13; Ala
0.98 26 0o (,1) Leu Q.90 (1) o NH3 2.25 (1); Tap 2. 3% (2);
Arg 1.12 (1); p- Ph“’gOST("?ié [err-099(D, 30 ,; ~ 2
Nal (2) 1.12 (1). 3 > 644 Ser"o 84 (1) Pro 089 (1); a 0.{39 (1);
Leu 1.0% (1); Lyk|1. 05A%M ; [ﬂrr] 35 § o1 (1)3‘[err] 1204 (1); &Pal (hu2. 42
(2): p-F-Phg 1.2 ) a8 (RP)21.13 (1R 40 32 % (RS-64§02) Sei 0. 92"3’1);
.Pro 0.95 (8); A .oﬁm )t deu O. 99"‘(1) Ly 1.01 (13; [err]"‘.45 °
0.96 (1); [BIrr] (B) PRI 3) 2. 30"(2): p-FpPhe 1.1% (1); Nal(2) 05 96
(1). 50,55 0 27R 89 Bl 39 (RS-12972): Ser 0.76 (1); {®ro
1.06 (T)' a 9 ¢1); JLeu 1.04 (1); Tyr 1.07 (1); 5 ﬁ
p- C - Phe 17 : Eerr] 1.03 (1); Pal(3) 2.10 (2); [err], CH 2CF§)
1.66 (1); 8Nal ( 1. 8% ([l). 10 EXAMPLE 8 Biol ogical Activity 15 (b8
TESTOSTE SUPIEESL BE g | . 3 A -~ 2 “
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" §’3:‘3§ » A 2 2 £ 8
t E»§g £ £ = = 3 -a
\./ N 32 o A" ] < -] A 8
| % g 3 ]
Cow g : ;
o [ ]
2 28 |'® ) 2 3 2 g
G §§§§ T T ' ' ' E
g 2@ .3 | g 8 8 q 8 1
- 33";3 . . . . . g
s & ] 9
E v” ©” - -4
£ " " < s EIe
- " g Lo c BTN E
e "a. 8. ey - . A
0 2 3= ES. i‘g § 351,
= 2 & - ~ 2 ~" A B
H' -EN':: o~ T = x AR
: s | 322 23 & i2 0 igd
e/ J S Q a = Q =i 3
- 3 -’53”3 3 ae E’c‘ §2 3 B8
N R Ik S b VS S L SR
- g8 ‘88 Su So- S~ 2
§ - ™ ge 38 3> 3T
-3 Y] " ] © w T Wl
. 1538 it 5371 £3% 2idls
1 $¢2 §9% 53% 332 33Z|e
e |42% 428 228 2235 dz21lt

45

(b) HISTAMINE RELEASE AND ANTI-OVULATORY ACTIVITY

Histamine release and anti-ovulary activity was compared in representative compounds of the invention
using the following procedures:

50

1. HISTAMINE RELEASE ASSAY

Mixed peritoneal cells were recovered from 3 or 4 male Sprague Dawley rats (350 g, lffa-Credo, France)
by intraperitoneal injection of 10 ml of 0.9 % NaCl (containing 50 ug/m! Heparin). After gentle massage of

T/min. After three rinses in CA**-free Krebs-Ringer Butfer (KRB) of composition : 141.9 mM NaCl ; 4.7 mM

KCI; 1.2 mM MgSO: ; 2.5 mM NazHPO: ; 0.6 mM KHzPO,, the cells were counted under a microscope and

diluted in the appropriate volume of Ca**-free KRB to achieve a cell density of about 2 x 10~¢ cells/ml.

36

the abdominal cavity for 1 min, the peritoneal cells were romoved, pooled and centrifuged for 5 min at 1500



Test:ost erone Suppressi on was neasured using the foll ow ng assay precedure:
20 Two studies were perforned, epGordg®iel even or thirteen adult
intact nale Beagles (ages 1.5 to 6.5 yrs obtained from Syntex, LRE, Ridglan
or Wite Eagle). Each week, for 6 weeks, the animals are randonly assigned
to one of t Aigudd ob0.51d whneseregarma@s:iﬂ( VBhhicCe*-tee KRE fonfs mievet 381 C dif 0.ement the
doses of eaedproptifi-sautioragfdim diitgs testediwas hdded.tAftter Semiar the Bacioysassiartediisibe gdditiapof
The ani mal sO.t migf dRB dontaining i Gatidtocackipvegthe resuiedudonseaitation. iAfipretht imion thefredtion was
m / kg body sletngthby tb additien of 25 milee-colhCatidres KRB and oudnd-enricey Altan gentrifugetisn pitie célle
25 fol | ovi ngysernsien t@Hﬂﬁm"ﬂerPOﬂth ohthe seremetan wae assryed fluqrimetritally by the meded af Shore
m injectioft %oﬂ‘?ﬁ% °g“““'9n*€° Gdastion grogagured(Byciaion, pe5Hm): Epssion 450
gl ycol / sal i f@-N W%Fﬂﬁ?‘i‘@d‘“ﬂ?ﬁ?%‘” “@’9““@1’“"& ?‘%R‘?"ﬁﬁ'ﬁ’%‘y ‘?ﬂ" in ke euperiments.
col | ect ed fF?PnP %a"a'afgwmeﬂte?f I“ﬁé"‘l:%‘ﬁ?? fiencvas Sete minerh PERYi SaRieAon Gty & sec. pulses

|nject|0n a

tes 24 hour s |l ow ng the
I njecti ort’ 8"“5'? F h's§ {"3F°I°€%ﬁ‘f 3@58?1‘*%’&' mbaﬂ g‘gdah‘s'egr[rnpef’s"%%vver e placed on
ice. Plasna_ ) vested by centrifugation and aspiration within 2 hours
and stored "before RIA of 30 testosterone |evels. Testosterone

level s werepg;gg;\& 6 Si%isPahirlo ke84 Mﬁﬁaﬁéoaf}’om tWé‘féllJvﬁv?‘éhJaﬁonOf the two studies

were conhi ned and testerosterone levels were plofted agai nst dose levels to
gi ve | Dso val ues (t he dose requi red to gl ve 50% maxi rmm suppre55| on of
t esg gst er oned ke ellvh Y a2 7 o giLe i
al so shows plﬁteﬂc)hlrsﬁﬂa@hh‘éelhocéhe Sm@mﬁi&srbrh.HRH ant agoni st, Detirelix

(RS-68439). 35 40 45 50 55 34 EP 0 277 829 Bl Schedul e 1: Dose
groups. @udy 1 (eleven dose groups): 5 Goup Compound ( RS#)
Dose 10 1 vehicle 2 RS- 26306

0. 06[ er r]/ O- Bepogritgyand apparatus : RS—26306 0.25[err]/0.1mM/kg
4 RS- 26306 - Oferr]/0.1m /kg 5

RS- 26306 0. Phthaldlaldehyd wes obfised anFlulfarﬂ\lp §769)- All other compounds wete apaiytical grade and
16. 0[ err ]27 OleSt?'V g_ *+.free KRB. The uorirpgerz:eengas a Perkin Elmer model gpogfﬁognp?tu]:r/\ U‘aierﬂ‘"’hkg
CELL (So

20 gVIBRA- nics maggalgrith gicrotips. - 0.25[err]/0.1m /kg 9
RS- 26723 r]/01m/kg 10 RS- 26723
4.0[err]/0. E:ﬁ"!TkQV“'-”OR‘}AQJ‘AV RS- 26723 16.0[err]/0.1n/kg.

25 \_/ 30 PROCEDURE:  Female rats, are acclimatized to laboratory conditions (14:10, light:dark with lights on
at 5 am.) for at least 7 to 10 days. Daily vaginal lavages are taken from each rat
between 7:30 a.m. and 9:00 a.m. for at least 12 days. Cytology of vaginal lavages are
examined microscopically to determine stage of the estrous cycle. Rats with at least
two normal 4-day cycles preceding the present cycle are selected. On the morning of

; 35 expected estrus the rats are sacrificed, the oviducts are removed and examined under

W the dissecting microscope for the presence of freshly ovulated eggs. The eggs are
teased out of the oviduct and counted. The percent of females ovulating is plotted
against a log of the dose to calculate the EDso for antiovulator activity.

40
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Study 2 (thirteen dose groups): 30 G oup

Conpoun

d (RS#)

Dose 1 vehicle 35 RS- 68439 (standard)
0.25 [err]/0.1n/kg 3 EP R2TL 80! (st andar d) 1.0
[err]/0.1m/kg 4 RS- 68439 (standard) 4.0 [err]/OImM/kg
5 Histarhifte BB4s3%nd arttididadry hctivity aldpréselted ih eGollbwihd Keble4) ©
RS- 15378 0.25 pg/0.1mM/kg 7 RS- 15378
1.0 [err]/0.1mM/kg 8 - RS- 15378 4.0
[err]/ O 1 m/kg 45 ® ~ RS- 15378 16.0
[err]/08Im/kg 10 22 I RG1668 28 Bcol ouBo.lP5
[err]/0.1m/kg 11 3 8 2?5-186-786.:6-‘_'63&565!53..0[err]/O.In1/kg
12 RS- 15678 &% | 4.0 [err]/0.'1 m" kg 50 13
RS- 15678 16,0 ferr]/0.1mM/kg 55 35 EP 0 277 829 B1 [err]
H stam ne rel ease and antij-govul ary activity was conpared-in representative
conpounls of the inventionggi¥3the & | owing procedures: [50 1. HI STAM NE
RELEASE ASSAY M xed perit ¢reedl| Q&ldisipr e recovered from3 jor 4 male
Sprague Dawl ey rats (350 ¢ bf f%-:ggdo Pnancge)a. Py #mte FoRrfi t oneal
injection of 10 m of 0.9|%&E SCcBM &i%F AR BF UF W~ $€parlin). After
gentl e gassage of 55 the({&bdgm nal cavity for 1 min, the peritoneal cells
were renoved, pool ed axnd crentri‘fuged for 5 mn at 1500 T/mn. After three
rinses in CA++-free Kr%bSJ Ri nder Buffer (KRB) of conpositign : 141.9 nM
NaCl ; 4.7 M KC; 1.ZnM[erry] ; 2.5 MM [er] ; 0.6 nM [lerr], the cells
were counted under a ngcroscofde and dilutegd§n the apprgigilate vol une of
Ca+¥frme KRB to achi eve 4 cell densifty of £gbut 2 x [eEg |cells/m . 36
EP 0277 829 Bl Aliquot 0of 0.9 ml weee pred g#@pl;wlig $% 1fl Cat+-free KRB
for 5 mn at [err] ande@ | nm [of th®€Zap ro&rci"gé‘e.-_:écg ti §rf df the drugs
tested was added. Afteg &5|nmin,| th&e %i 879B<£S G Reddky |t he addition of
£z 58S R ingnaF% 2550
. R EETe Aty RSPy Fi
i3 LedRaFiFrEg s £f
52 e S8 %0223 Ps.-'."“‘i"g.o'
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0.1 m of KRB containing Cat++ to achieve the required concentration. After
15 min, the reaction was stopped by derogdigsd on of 2.5 m ice-cold
Ca++-free KRB and putting on ice. After centrifugation of the cell 5
suspensi on, the histam ne content of the supernatant was assayed
fl uori nmet r exavibE Dy the nmet hod of Shore et al., (1959) Immunol., 127,
182-186, omtting the extraction procedure (Excitation 365 nnm Em ssion 450
nn) . None of Achte toxisiygefihescompeundesf dednvaition was evaludied kY intraveapysdniegtion iA gats. Groups
concent r at iocbh aleetsl recaivadye singlepiniertion 9t whiclpher drygt B5-15378 op APRES0BA 1 &R0 TWhe
cel | suspenrdditional \geoupei ot eatsniopringd efthes 035 o1n1-@ angfkg rpf (e pipndard_compouad. REPR4a% AN
frequency) commumdsare3mad MNORIRYIoN €LAPTre r el ease. was substracted from all
the val ues W8 pigsons wers,pdministored, fpto- thedail va t°é{geaf il f‘?&;&ﬂ“ﬁg"' 'rﬁfg?%'? SV\‘%#e
cal cul at ed °PseyAd {on &lincg) ?'Qﬂ‘ﬁ/i%g":%‘g&t"f"a?ﬂm{%a b Posing 2p0 8t G 0P gndyfigy hours after
appar at us: "sctiqsyfesuts fre.shawp 3o obt ai ned from Fluka (No. 79760). All
ot her cdftpounds were anal ytical grade and 25 dissplved in Cat++-free KRB.
The fluorineter used was a Perkinj El mer nodel 2009. Sonication nade{w th
VI BRA- CELL ( Soni cs gt erials) with mcrotips. 2. ANTI-OJ/ULATORY ASSAY 30
PROCEDURE: Femal e {fats, are acclimatized to | abpratory conditions|{(14: 10,
l'ight:dagk with Iighgs on at 5 a.m) for at least|7 to 10 days. Dailjy
vagi nal | avages are §aken fromeakch rat between 730 a.m and 9:00 4. m for
at (| gast 12 days. Q/¥ol ogy of vagj nal | avages arelexam ned m croscogically
to determine stage ol the estrousjcycle. Rats with at |east two nornal
4-day cycles precediflg the predent cycle are sele¢ted. On the nornirng of 35
expect edwest rus ghe Kats are (segcr ficed, the ovidycts are renoved ard
exam ned under t@le dfssecting ¥icfoscope for the presence of freshly
ovul at ed eggs. T gs are teased out of the oviduct and counted. The
percent of fenales ulating i& p] otted agai nst- a}jl og of the dose t
calculate the [err] £or antiov&l afor activity. 4045 50 55 37 EP 0 277
829 Bl H¥stam ne rel ease and a@ti}ovul atory activthy are presented ijn the
following Table 4. [&rg] 55 38g
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EP 0 277 829 Bl EXAMPLE 9 Acute toxicity of the conpounds of the invention
was eval uated by intravenous inj ecé,g‘f)gﬁ %ts. G oups of 3 nmale rats
received a single injection of vehic or drug (RS-15378 or RS-26306) at
1.0 ng/ kg. Two 5 additional groups of rats received either 0.3 or 1.0 ng/kg
of the stemilas d conpound, RS-68439. (Al conpounds are naned in the

previ ous €Claimpfioe the folldwing ContrattingrSiateser AT, BE,GH) DEL RR; GB IT, bt bU,tNLeSE ai | vei n
over a 15-20 second interval. The aninmals were observed for clinical signs
of toxi colfogycimpaendiohthefoymult t er dosing and at 0.5, 1.0, 3.0 and 6.0 hours
after ifhjection. Results are shown in Table 5. 10 [err] 55 39 EP 0 277
829 B1 Cains Clains for 0 o) | 419 StategyyAT, BE, CH, DE,
FR, GBIT, LI, LU N, S hg_;_%% ) Ggélg%?the Tj]orrml a 5(31)
A-B-CSer-D-E-F-GPro-J 123 4 5678 |91¥ 3 4 56 7 8 9
10 10 or a pharmaceutically acceptabl e salt thereof, wherein: Ais an am no
acyl r €8 due se ect edﬂcalf accfng'e altq |st| ng of elther the D- or the L-

i soner of "LZ" %Jsm! o gb.éqte o BRENKA 30Y!
N-Ac-D, L-p- Chl ;l? en enylalamﬂ:| N-Ac-
N- Ac- 3- (1- naerL-gloth yﬁla Y --1- L: -( -Iay,
15 8- rﬁr{e{ﬁﬁ IS an am no acy reS|
sel ect ed fromet Re o1 Shib @eﬁsaeﬁauengen&iedﬂrmecnylgaduanydns.st#?g Pof D-phenylalanyl, D-p-
chligr,opheny!| alcaibhendRidayll bipArerBENSREIRYI 2D nitropkeRyidn{i] @%Eﬁ&l\{ll@b@mﬂv -methyl-p-
2 2 di phenyl glcyieasphenyRidn@rand s4{@eriappthyiyiD-alddlal or ophenyl al anyl and

napht hyl )G iDasbminy beyl fesidi salectédrrdnOthagiobp Eadsistily 6f B-eypiiphal, Dpbenyhiagl, g+ oup
con\sj stabng of (BpywidylEd-aipiykand 3-(DeghivgirDiatahykny| , 3- 20
(3- pyri dyl ) - D-Daik amgrhino aaytresidue Zelacdesiitomythe grﬁhpedoasisﬁhg of D-phenyhtanyrityrosyhend 3-(3-
‘resi due sel ectpgityhrleml. migimylgerdap consi sting of L-phenylal anyl, L-tyrosyl,
and 3-(3- pyriEdy Z&(&hmht}lvl) D-glpayl, n§-(3-Pvt'm|)@,-a|€Evli P-grogyk - Rdpbterhpny), - Dn'mtiawwsyl
3-(3-pyridyl )mqaeﬁws'sv'm@'y%w D-trypt ophanyl, D-nicotinyl-ly
pyri dyl%cety ﬁ?’l amino cgoy( igpiiuey QS?edZ‘B’m the 9’°“H:°?’§'s%[ﬁ %frﬁ* l‘?bcyhdy'rm'?‘&‘l due

sel ect ed frompf' ?Vdu!rﬁfveteﬂg%tar% (Ceppphthy|rLgla &’1 eyl

phenyl al anyl, %' N dﬁ?ﬁ jdue selopted frog ﬁ%ﬂ?‘?’t‘ 9‘?"7'“\[‘931 Qﬁy"}d ca'ﬁ;'qp?s%ﬂtlada% e

acyl residue 5 group consisting of the radicals represented

by @e 30
~HN-CH-C0-
|
. ( (,:HZ ) (11)
- NH
o ] :
Rl _HN-C=NR?
40 wherein
nisttoh; '
R! is alkyl of 1 to 6 carbon atoms or fluoroalkyl;
R? is hydrogen or R'; or R'-HN-C=NR? is a ring represented by the following structural
formulas:
45

HN

. N
50 /
- =/ ek

) AR



fol l-ow ng structural forrmulas: (a) 30 [err] 40 wherein nis 1 to 5
[err] is alkyl of 1 to 6 carbon at o(r?. "fdzg?pal kyl; [err] is hydrogen or
[err] or [err] is aring represented by the follow ng structural fornulas:
45 S0 [err] 55 EP 0 277 829 Bl wherein mis
1 to 4; A is hydnagem T toad; Kyd hytrbgeh ok alkyd ofCiatd B@arban atoims; anainUs Malo & Ahaido or A
and J i s D al ani nairisd:alabndngde; | Drlawingdide;gflyanamiiel die -:NHR* Wieral]l Rivhierieven dlkelr pr
is lower alkyl OHCOMHx]. 5 2. A conpound of Claim1l wherein: Ais
N-Ac-D-Nal (2) or N-Ac-D-pCl-Phe; B |s D-pCl -Phe or D-pF-Phe; Cis D Trp,
D- NaK(2) %or 2D-Feompaynd of i 1pvhee) , Tyr, Arg, Deh, Moh, Bth or Pha; 10
Eis D Trp, DTgﬁsNﬁCﬂ:ﬂa@ fNﬁCPaﬂC(@)e D-Deh, D-Bth, D-Mbh or D-Pha; F is
Leu or Phe; iTRRCH-RBe ‘%’ﬁe'or Pha; and J is [err] or [err]: or a
phar maceutlcall i,y Péﬁ 2 oy '(3l= hereof . 15 3. A compound of O aim 2

wherein: A is NPARP 3 ‘Z D"E? ?BELP or D-Pal (3); 20

Dis Tyr®Arg, ﬁé IrB hel 3), P-Dphy %eséthgmi‘c?r?-ghg [err]; or a

phar maceuti cal | th orqul tand hereof. 25 4. A conpound of Claim 3

wherein Gis De |s06A Hz gpﬁar maceutically acceptable salt thereof. 5. A
C

conpound of C ai, 4.8 é Lanldchn REredt. Phar maceutical ly acceptabl e salt
thereof. ,§. A corrplcc’)li‘}r‘:‘gl L@ ﬁa V\/mtchrels 30

. 3. A compound of Claim 2 wherein:
U A is N-Ac-D-Nal(2);
B is D-pCl-Phe;
C is D-Trp or D-Pal(3);
20 D is Tyr, Arg, Deh, Mbh, Bth or Pha;
F is Leu; and
J is D-AlaNHz;
or a pharmaceutically acceptable salt thereof.

N

25 4. A compound of Claim 3 wherein G is Deh or Bth or a pharmaceutically acceptable salt thereof.
8. A compound of Claim 4 wherein G is Deh or a pharmaceutically acceptable salt thereof.

6. A compound of Claim 3 which is

O |
N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-Tyr-E-Leu-G-Pro-
D-MaNH-2

. 35

(o wherein E is D-Pal(3) or D-Trp;

‘or a pharmaceutically acceptable salt thereof.
7. A compound of Claim 8 wherein C and E are the same or a pharmaceutically acceptable salt thereof.
8. A compound of Claim 3 which is N-Ac-D-Nal(2)-D-pCl-C-Ser-Tyr-E-Leu-G-Pro-D-AlaNH2, wherein E is

D-Deh, D-Bth, D-Mbh or D-Pha;
or a pharmaceutically acceptable salt thereof.

45 9. A compound of Claim 3 which is
N-Ac-D-Nal(2)~D-pCl-Phe-C-Ser-Arg-E-Leu-G-Pro-
D-AlaNH

50 2’

wherein E is D-Trp, D-Pal(3), D-Nal(2), or D-Tyr;
- or a pharmaceutically acceptable salt thereof.

s5 10. A compound of Claim @ whergin E is D-Trp or D-Pal(3);
or a pharmacsutically acceptable salt thereof.

“ R 0 R
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N- Ae- D- Nal (2)-D pd -Phe-C- Ser - Tyr-E-Leu G Pro- [err] 35 wherein Eis

D-Pal (3) or D Trp; or a phar rraceutgg: %cgppt able salt thereof. 7. A
conmpound of Claim6 wherein C and are same or a pharnaceutically
acceptable salt thereof. 40 8. A conpound of Claim3 which is

N- Ac- D- Nal1§.24 cdepalid-deciamt tolwhereln-0-#d EGardh@sdave; [€r 1], wWherein E is D Deh,
D-Bth, D Mh okr dpHdfimiceuticallpajebmabisatethbriesial | y accept abl e sal t thereof 45

9. A conpound of Caim3 which is N Ac-D Nal

(2) - D pd -12hi edipSend-oACRiInES Weeh-i>- Pro- [err] 50 wherein Eis D-Trp, D-Pal (3),
D-Nal (2§, or D-Tyr; or a pharmaceutically acceptable salt thereof. 55 10. A

conpound of Claim9 i I f 1p-BLLéyPbapggceutical ly
accept abl e salt the‘?‘\é\@ ~5-Na Elszé ?7:;’(@235%} %é% conmpound of Claim 10
wherein C and E ar eD{-AbaBH ; or a pharmaceutically acceptable salt
thereof. 12. A corrpound of CI aim3 which is 5

Ra
Bth. Moh or MR O fﬁeﬁﬂg@%ﬁ ﬁﬁgfg Bt sl S) o
phar maceut i cal P}? SRESPERTIL 2ecapiola RAPEB: 13, A conpound of O aim 12

wher ei n E1E.S E'n;rpknndoc{f clainf ?v(,.é)e&qg is B- T%pérd’@aﬁﬁ%ﬂﬁﬁa rhabeE§ BlcBRhie SR irbreot.

t her eof oun
N- Ac- D'ﬁlal.,ﬁZAc ;gd-d?egmp‘,m;,&,s%er Tyr-E-Leu- 20 [err] ,
wherein Eis D Tyr, or Nal (2); or a phar maceutically acceptabl e

salt” thereof. 25 15 A conpound of C aim 3 whi -
N Ac- EthI(Z) D- pCIN-Fe-Nk ( D) £D+aG1ePheoD - ng'Ser‘TYr'ﬁ?h%ﬂ

G-Pro-0D- AlaNHz,

wherein E is D-Trp, D-Tyr, or D-Nal(2);
or a pharmaceutically acceptable salt thereof.
25
15. A compound of Claim 3 which is

N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-D-E-Leu-G-Pro-
w0 D-AlaNH,,

wherein D and G are independently Deh, Bth, Mbh or Pha, and C and E are independently D-Trp or D-
Pal(3);
35 or a pharmaceutically acceptable salt thereof.

16. A compound of Claim 3 which is

N-Ac-D-Nal(2)-DipCl-Phe-D-Pal(3)-Ser-Tyr~D-Pal(3)-
Leu-G-Pro-D-AlaNHz;

40

or a pharmaceutically acceptable salt thereof.

17. A compound of Claim 3 which is: -

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr~D-Pal(3)-
50 Leu-Den-Pro-D-AlaNH,;

or a pharmaceutically acceptable salt thereof.

55
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wherein D and G are i ndependently Deh, Bth, Mh or Pha, and C and E are
i ndependently D-Trp or D- Pal (3); 3gpgarrgrggdl @ Pharmaceutically
acceptable salt thereof. 16. A conpour?dz of8 8] aim3 which is 40
N-Ac-D-Nal (2)-D pC -Phe-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err] or a

phar maceut i t@lA ¢gompadept Glliing vihithis: t hereof . 45 17. A conpound of Claim3
which is: N-Ac-D Nal (2)-D pd -Phe-D-Pal (3)-Ser-Tyr-D Pal (3)- 50

[err]; or a pharmaceuti call cceptabl e salt theregof, 5 2 277 829
Bl 18. A_conpoundNﬁnanﬂNﬂikibﬂQﬁp$%?Phe‘ -PaE?S Xser-MpH-0-Pa1(3)

N Ac- DNl (2) - D p@enRMpr R {WASENHYPN-D- Pal (3)- [err]: or a

phar maceutically acceptable salt ther€of. 10 19. A conpound of Caim3
which is: N-Ac-D Nal (2)-D pd -Phe-D-Pal (3)-Ser-Pal (3)- 15 [err];

or a phar nmaceff PeagM3reuticalix gecapipkle salitherephor eof . 20. A conpound of Claim 3
which is: 2 AC-D- Na| (2) - D-pCl - Phe-D-Pal (3)-Ser-Arg-D-Pal (3)- [err]; 25
or a phaf?raggé:}t‘f%'g?'i"ﬂ"laé'ﬂé‘&vﬂ%ﬁjé&salt t hereof. 21. The conpound of O aim 3
which is 30 N-Ac-D-Nal (2)-D- pQd -Phe-D-Pal (3)-Ser-Bth-D Tyr-Leu-Bt h-

Pro-D- Al a- NH2; 35 ON - Ac PDARERE )Y LDCRIC L PrpiRAL €3 3aSer+Pal 63D - 22.
The conpound of d ai [

m 3 ich is 40
N-Ac-E%hhg(2)-E>pCP??HEKESPhFP3?39€PFBﬁQ1ﬂkiﬁﬂ2ierr]; or a
pharmaceutically acceptable salt thereof. 45

'\/ or a pharmaceutically acceptabie salt thereof.

\_/. " 20. A compound of Claim 3 which is:

N-Ac-p-Nal(2)-D-pCl-Phe-D-Pal(B)-Ser-Arg-D-Pal(3)-
Leu-Deh-Pro-D-AlaNH,;

25
or a pharmaceutically acceptable salt thereof.

21. The compound of Claim 3 which is

o N-Ac-D-Nal(2)=D-pCl-Phe-D-Pal(3)-Ser-Bth-D-Tyr-Leu-Bth-
Pro-D-Ala-NHz;

; 35 or a pharmaceutically acceptable salt thefeof.

L

22. The compound of Claim 3 which is

P N-Ac-D-Nal(2)-D-pC1-Phe-D-Pal(3)-Ser-Tyr-D-Deh-
Leu-Deh~Pro-D~AlaNH4;

'or a pharmaceutically acceptable salt thereof.
45 :

50
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50 55 EP 0 277 829 Bl 23. A conpound of Claim3 which is selected from
the group: N-Ac-D-Nal (2)-D pd -Ph%ﬂzgﬁ@ Ler-Tyr-D-Pal (3)- 5

[err]; N-Ac-D-Nal (2)-D pd -Phe-D Pal er-Tyr-D-Pal (3)- [err]; 10
N-Ac-D-Nal (2)-D pd -Phe-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err]; N Ac-D Nal(

2) - D- pd - Bhea Esmiboimd e Claitry3 wiith i blecle@ frénh the BRoup:

N-Ac-D-Nal (2)-D pd -Phe-D Trp-Ser-Arg-D-Trp- [err];

N-Ac- D-Nal (2) - D-pQ g R Jedfd - -
N-Ac- D Nal (2)- D pa VPRES RBEP@ REpEAZPHeDF i () 188H Tyz-0-Pal(3)

N- Ac- D-al (2) - EBpEBtPhBIDPPaR Hggr - Ar g- [err]

N- Ac- D- Nal (2) - D- pd P Lok 0-Fu1(3)-SefeTyt+D-Pal(3)-
N-Ac-D-Nal (2)-D CINPE§ g:$?ﬁf§gr TbF?DPﬁ%g- [errﬁ )-se Y

N- Ac- D- Nal (2) DegdanBerPaMsﬂ aer Tyr-D-Bth- 35 [er];

N;]Ac D- glal (2)I :}pCI Nehg_g.ngma))tse cIYnlphla-lanf Ra)(3]<Sei+TyB-D-Pabdl 32~
phar mac®8utical | y accepta ereof. 24. A pharmaceutical conposition
conprising a cbﬁﬁcBHG-BFOaﬁyigﬁgﬁqb Clains 1 to 22 in admixture with at

| east one pharnaceuNhAaLbyNaqdepbabbGhaﬂﬁqﬂuﬁmrpésbﬁiiyfrmﬂﬁppund

according to Q 2 g as a LHRH antagonist. 26. A process for
preparijg a co Hﬁa% E58r§'ﬁ a”gzclaln11 whi ch process conprises renoving

protecting groups aNeAcep=Naildl2)y-p-pSlxPhe-0~Txnmierohrg-BuppBri from a
pratected poly f Q. gonmpound of forrmula (I) or a salt
th}r’eof or coggﬁ ﬁg?‘ g%«?t (MSN@I

i'n t4e required 55 sequence two fragnents
of the desired conpUuﬁG-@PNﬁdKﬁDhﬂﬂﬂQl @3 TrprierrARg~B-T8Rpound of
For&ﬂﬁaw(l) tog ? uRPALTRTLD-33 aNK acceptable salt, or (b) converting a salt
of a compound or Fornmul a (I

NCAc-0-Na1(2)% pCrlrL%Cheeujd-C 313’3?9,8;8?-&?'99 salt, or
D-Pal(3)-Leu-Bth-Pro~D-AlaNH,;
25 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-
D-Pal(3)-Leu-Pha-Pro-D-AlaNH,;
N-Ac-D~Nal(2)=-D-pCl-Phe-D-Trp-Ser-Tyr-D~Bth-
U a0 Leu-Bth-Pro-D-AlaNHZ;
N-Ac-D-Nal(2)-D-pCl-Phe-D~Trp-Ser-Tyr-D-Pha-
Leu-Pha-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Tyr-D-Bth-
O Leu-Bth-Pro-D-AlaNH,;

“ N-Ac—D-Nal(2)-D-pC1-Phe-D—Pal(3)-Ser-Mbh-D-Pal(3)-

Leu-Mbh-Pro-D-AlaNHz;

45 or a pharmaceutically acceptable salts thereof.

24. A pharmaceutical composition comprising a compound of any one of Claims 1 to 22 in admixture with
at least one pharmaceutically acceptable excipient.

s0 25. A compound according to Claims 1 to 22 for use as a LHRH antagonist.

26. A process for preparing a compound according to Claim 1 which process comprises
removing protecting groups and, optionally, covalently bound solid support from a protected
polypeptide to afford a compound of formula (i) or a salt thereof; or coupling together in the required
§5 sequence two fragments of the desired compound of formula (l); or
{(a) converting a compound of Formula (I) to a pharmaceutically acceptable salt, or
{b) converting a salt of a compound of Formula (l) to a pharmaceutically acceptable salt, or
(c) converting a salt of a compound of Formula (l) fo a free polypeptide of Formula (1).

I




(c) -converting a salt of a conpound of Forrmula (1) to a free pol ypepti de of

Formula (I). EP 0 277 829 Bl O agpp d/4sapes fol l owing Contracting
States: ES, GR 1. A process conprising the preparation of a conpound of the
formula 5 A-B-C-Ser-D-E-F-G Pro-J (ry 1. 2 3 4 5

6 7 8 OClainis(forlthe following Conjrémaing Statast: ESaGRy accept abl e salt thereof,
wherein: Ais an amno acyl residue selected fromthe group consisting of

ei ther the 13> Aqroce$secolnprising dheereperftion g g\conpoundfobthe formuizol vyl , N- Ac- D, L- prol yl
N- Ac- D, L- phenyl al anyl, N Ac-D, L-p-chl or ophenyl al anyl, N Ac-

D, L, - p- f 15uor ophenyl al anyl , 1- hy| aI anyl

N-Ac3(2 napht hyl ) - DLaI ;ﬁA %éf‘l@%gh&é}gh (1)
3-(2,4,6-trinethyl phenyl) -, 2 & any| ; 516 7 8 9 Blfs an anino acyl residue
selected from the group consi st| ng of Dphenyl al anyl, D-p- .

chl orophenyl aoggéj £ uor apl nD p- ni t rophenyl al anyl ,

atmagedicd e’s reg‘frl etei
2, 2-di phenyl gly e;’naxg “ mﬁ sélectg 9:1;9-0@?[}31:0%&“%&9%]96& e D- or the L-?: er of:

3- (2- napht hyl ) - “sorolyl, | NEAGH L-B18I IQ-NPUp
consi sting of Dok?jl R ﬁi%) Xuényuﬁg Mépilhg E.-'ala ¢
Galﬂ n

3- (2- napht hyl) Méth ny,)DL_alanyl am no acy resi ue se ect edN om

the group consi St isNéh Qn ﬁe BHE Nidab ad¥kted Lrohmy &S Yiloup AdRbisEng %f D-phenylalanyl, D-p-

pyridyl) - al anyl chigégbrpialanyl,00-p-fiordphénlaidny, a)ﬁlﬁi%ﬁh&iﬂain@‘ -tﬁ;ﬁﬁé yiglycyl, D-a-methyl-p-

3- (@-pyri dyl ) - Detidrephstlylalahyl byt P@ibphtrih-biaipizophany |, D-ni coti nyl -1 ysyl

pyri dyl acet yl - | g38/4&n antihdGeyi(résfiue @slectsd flomi the @'&Jpadﬂihs’mm@ﬁf)d-trybﬁﬁhadylﬂ)-ﬂﬁhﬁﬂdnﬂd&

fromthe group (SepysdydiD-ategyylpdnd 3-(2-eapbtiiyl).D-dlanyl>r | eucyl , L- 25

pheWI al anyl , LDtis snemimheaylyésiduasabc®d frém mapdmumcbr)smimgaalf brnhenylalédyl, &-tyeasylaand 13¢3-

acyl residue sepwidylealanyk orginylieeGgroup consi sting of the radicals represented

by the foll ow n§ ist BdR-naghthyl)-C-alanyh | ES-pyridal)-D-3BnYl. e Prijrosyih ef-tsyptophiahyl, D-nicotinyl-lysyl.g

1to5; [err] |BV’6Y'R<§9W“M#Y'PQMA®°C§?bon atoms or fluoroalkyl; [err] is

hydrogen or [er F% is A pralpg jacyl j residye  geje ‘i‘eﬁgi“eg‘érﬁr@t& ysitting of dripusili megorleucyl, L-
Yiigalanvl A j s hydr%gen or al kgbyof 1

‘structur@ for nifeayalanyl | p"%ﬂ@ty'ei”ﬁ'
to 6 carbon atoffg® 244 '“9(*’ N %seeﬂctes&fm'aﬁw gfoypccopsisting, pf; thi(aflicpls represented by the
D- I euci nam de() WQns % err] wherein [err] is lower alkyl or [err].
45 '
-HN-CH-CO-~
L
(CHy) (11)
t;lH
U RL-HN-C=NR?
wherein
40 nis 1105,

R! is alkyl of 1 to 8 carbon atoms or fluoroalkyl;
R2 is hydrogen or R'; or R'-HN-C=NR? is a ring represented by the following structural formulas:

45 {

HN/ \N HN/ \N HN\/ \}\1
- \—=/ A-C—(CHy)
A
X X

55

wherein m is 1 to 4; A is hydrogen or alkyl of 1 to 6 carbon atoms; and X is halo or A; and
J is D-alaninamide; D-leucinamide; glycinamide; or -NHR* wherein R* is lower alkyl or NHCONH:.

* c L M H *

45



EP © 277 829 Bl 2. A process according to claim11 which conprises renoving

protecting groups and, optionally,gpc@eps ggatgdy bound solid support froma

protected pol ypeptide to afford a conpound of formula (1) or a salt

t hereof; or coupling together in the required sequence two fragnents of the

desired canpopmabsoéccrdingriolciring 1 jvhictocomprises (a) converting a conpound of

Formul a (1) t oremopitgprotectingt growps | apd,acptioptia (towlestiy bound rsolidbjuppahfrem ta prgtecteds al t

of a conpounrblyeéptifotoraiibrd 2 dojnpeund af fohrulan@ e askitthered): @ ceuslingcdbdethesialthe, regiired c)

converting asegeenee e fragmepiygbihtdesisgd mpeundoffornuiad) ar f r ee pol ypepti de of

Formul a8 (1) . 32 convpringcaeompand 6f karme §)de opharmacqutieglly egcapteplesalt.or whi ch i s

produced a c orfR)Geerting-r$altofa compound of Forpuia ) tag pharmscaylic %}”%ﬁ’taq@i‘\ﬁmbpﬂ Phe;

Bis D pd - Phé")(‘J‘?""Ef—"’ff»!j ’r’ﬁ@fa‘@"ﬁp%”"ﬂ}“r':r"ﬂ“'a [ Rz freoRohpp 2D i s Pal (3),

Tyr, Arg, D Pal (3

D-Deh, D- i hAPfff ?ch'fﬂ';‘ o sf'gg' 2 nwpef P'E’&Tf\é%f"’?ﬂi‘f’@“""d'?*)“g'“ S

or Pha %and Jg n?( cwea.pharnaceutlcally acceptable salt

t her eof . 4 AR to Claim3 in which is produced a conpound

wher ei n: Dmm, %@mgusnmwpm Cis DTrp or

D- Pal (3); D '%beﬁg A, Dtﬁ‘aﬂa) Jﬂ(a) Biddh, -k BuporiSPHkeY;  and 25 Jis

[err]; @r a phas KRR cal | y acceptable salt thereof. 5. A process

according to @ @ipeh, B, mbmllarm ang JI BARBLoryNBpPOUNd wherein G is Deh or

Bt R_gr a phar raasghu‘nhfea.htﬂcwyaedagmmt@e&ait thereof. 30 6. A process

according to Cdaimb5 in which is produced a conmpound wherein Gis Deh or a
a}r/ naceuti - A pratdsy actoraiag tostire 3gratichtisigrodiodd a compsunpwbereiss according to Caim

wheoch i s Adis SiehedXndki(@); conpound which is 35

N-Ac D- Nal ( 2) -BDs p@C-Phiee- C- Ser - Tyr-E-Leu-G Pro- [err] 40 wherein E is

D-Pal (3) or DCrep;Treoer PgiBlar naceuti cal |y acceptable salt thereof. 8. A

process accor & ingyn &yacehi MyhyBther @ ch i s produced a conpound wherein C and

E are the samf'% Uz ands pharnmaceutical ly acceptable salt thereof. 9. A
process®accor difiB AN ai m 4 in which |s?9§)r oduced a conpound which is
N- Ac- D- Nal (2) - D Gphéf"‘S%ﬁ“t‘WraC?Pf_aB'ﬁs@-f— ‘D- [err], wherein E is D Deh,

D-Bth, D IgbhA process acco’rdmg toamgrna?l!’ ﬂavﬁ\?c“tlls %l%ldlllc\éd aacc(t::oren ounQ Iw erglg‘lé |st Ipe%rorcgth or a
pharmaceutically acceptable salt thereof.
\ %

6. A process according to Claim 5 in which is produced a compound wherein G is Deh or a pharmaceuti-
cally acceptable salt thereof.

7. A process according to Claim 4 in which is produced a compound which is
35

N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-Tyr-E-Leu-G-Pro-
-D-AlaNH2
40 o
wherein E is D-Pal(3) or D-Trp;
or a pharmaceutically acceptable salt thereof.

8. A process according to Claim 7 in which is produced a compound wherein C and E are the same or a
45 pharmaceutically acceptable salt thereof.

9. A process according to Ciaim 4 in which is produced & compound which is
N-Ac-D-Nai(2)-D-pCl-C-Ser-Tyr-E-Leu-G-Pro-D-AlaNHz, wherein E is D-Deh, D-Bth, D-Mbh or D-Pha;
or a pharmaceutically acceptable salt thereof.
50 .
10. A process according to Claim 4 in which is produced a compound which is

N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-Arg-E-Leu-G-Pro-

5 D-AlaNH,,

wherein E is D-Trp, D-Pal(3), D-Nal(2), or D-Tyr;

ST L




50 0. A process according to daim4 in which is produced a conpound which
Is N-Ac-D-Nal (2)-D pd - Phe-C- Ser - Ar Faé#qmgairo- 55 [err],
wherein Eis D Trp, D Pal (3), D Nal(2), or yr; 46  EP 0277829 Bl or a
phar maceutical ly acceptable salt thereof. 11. A process according to Claim
10 in which i s péradhamdcsaticamgecaptatic shtthe@éon E is D-Trp or D-Pal (3); or a
phar maceutically acceptable salt thereof. 5 12. A process according to

Cl ai m 11 i ntwiA wocessacparding to Cthina 1(Cio whichuis grovidved e compGurainvdherginde ie DiTrreor Deffali3); or a
phar maceut i cal | yorambemacsuticallysagtaptabla salitdreof. 13. A process according to Caim
4 in which is produced a conpound which is 10 N-Ac-DNaI(rze

- D- pd - Phe- 2 Seprogessccesdiogio Gfajn 11 i whiph is podygad  eempopnd wherein|C angdiEiare e pame;
Pha, and E i s D qyaPhamacesiqally) accepialple galijheresf.pa| (3); or a pharnaceutical |y
acceptable salt thereof. 14. A process according to Caiml13 in which is
produced a &HfHUORTEF ARG 1§ Cleim & inpyhieh fs Rrgduggd s, cpmepund,phich is)

phar macedtically acceptable salt thereof. 15. A process according to Caim
4 in which is produceg-accpoRaiN@)whi-piCl-Phes.-C-Ser-D-E-Leu-G-Pro-
N-Ac-D-Nal (2)-Dpd -P. eAP']'l['p-Ser-Tyr-E- Leu- [err], wherein Eis D Trp,

D Tyr, or D-Nal (2); mA+allfz2r or a pharmaceutically acceptable salt
thereof. ,16. A process according to Caim4 in which is produced a conpound
whi ch is 35  wherein D is Deh, Bth, Mbh or Pha, and E is D-Tyr, D-Nal(2), D-Trp or D-Pal(3);

N- Ag- D- Nal (2) - D- gd phifcdutioatf achspkable @klt therd31.0- [err], wherein D and G are

I ndependently Deh, Bth, Modh or Pha, and C and E are independently D Trp or

‘D- 40 PRl A FrdcesiccardifdBromms @3liniwbich sypraicaat calbeing @hdreirt B &rmB0fr or B-Pai(3for a

proée/ss ac cor (thagatentidaliycdctaptable alvtteredh | s produced a conpound which is 45

N-Ac-D-Nal (2)-D pd -Phe-D-Pal (3)-Ser-Tyr-D-Pal (3)- [err]; 50 or a

‘phar maceut i 8&lA gro@ecaspirding te Clainh # intwhich ésafrodude@ a compruad which isiccording to G aim

4 in which is produced a conpound which is: 55 . N- Ac- D- Nal

(2)-D-pal Pre-D-Pal (3)p¢ 51 IYE29-B2pciZbnie-D-Trp-Ser-Tyz-E-Leu-
G-Pro-D—AlaNHz,

wherein E is D-Trp, D-Tyr, or D-Nal(2);
N\ 30 or a pharmaceutically acceptable salt thereof.

16. A process according to Claim 4 in which is produced a compound which is

55 N-Ac-D=-Nal(2)-D-pCl-Phe~C~Ser-D-E-Leu-G-Pro=-

Y, D-AlaNH,,

wherein D and G are independently Deh, Bth, Mbh or Pha, and C and E are independently D-Trp or D-
40 Pal(3);
or a pharmaceutically acceptable salt thereof.

17. A process according to Claim 4 ih which is produced a compound which is

“® N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~Ser-Tyr-D-Pal(3)-
Leu-G-Pro-D-AlaNHé;
50 or a pharmaceutically acceptable salt thereof.

18. A process according to Claim 4 in which is produced a compound which is:

” N-Ac-D-Nal(2)-D—pCl—Pne-D-Pal(3)—Ser-Tyr-D—Pal(B)—
Leu-Deh-Pro—D-AlaNHz;

e

|



[err] 47 EP 0 277 829 Bl or a pharmaceutically acceptable salt thereof.
19. A process according to Claim %gd]m%blﬁfl s produced a conpound which
i's; N-Ac-D-Nal (2)-D pQ -Phe-D-Pal (3)-Ser- -D-Pal (3)- [err]; 10 or a
pharmaceutically acceptable salt thereof. 20. A process according to Caim
4 in which isaphadasettaly aceplablel st theoth | S: 15

N-Ac-D-Nal (2)-D pC -Phe-D-Pal (3)-Ser-Pal (3)- [err]; or a pharnaceutically
accept abl d9.shproceshaceding toZrirk 2 in which iwretusedsccompalindighittos:Cl ai m 4 in which is
produced a compound whi ch is:

N Ac- D-Nal (2) - D- pd - Phe- D; Pal ( 3) - Sar Ar.g- I z ) Ielsd -a

phar maceuti cal | yRaEEeBrHB#éaéaa'pﬁiﬁFslﬁgf%ﬁ@ SI%Q Mpbrr(‘)_cgsgizzli((:ggr ding to
Claim4 in whichLéa-nbadBeodDaAdaNthnd which is:

N-Ac-D-Nal (2)-D pd -Phe-D-Pal (3)-Ser-Bth-D Tyr-Leu-Bth- [err]; or a
pharmaceutical |y acceptable salt thereof. 23. The process according to
daim 4% n W& a'wgcebtﬁa'&?&%eata@e QS‘H‘FcSi?ﬁd which is 40

N- Ac- D- Nal,f 2) - Cl - Phe- | (3)-.Ser- Tvr - - J...45 or a

phar maceu é‘c%l ”3:/ séaccgcg%f'% Id}%rs'gl' whfqﬁés?%%é#’.cga’fo%p'mﬁ%%'?? 829 Bl 24. A
process according to Claim4 in which is produced a

co oug? r@' his
sel ecteg fromthe gronnncNuA«am(rza)I@pﬂfﬂﬂeﬂreqﬂim%g ef= ? TD- Pal (3) -
5 - N Ae- D Ngl_(2) - D- pQl.- Phe- Dx B -Ser-Tyr-D-Pal (3)- [err]; 10
N A, D Nal (2) 0. Pepaine e ERn o TRt p P - Ty P el (90 Lerr]

or a pharmacsutically acceptable salt thereof.

N 2 _
21. A process according to Claim 4 in which is produced a compound which is:

N-Ac-D-Nal{2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-D-Pal(3)-
2% Leu-Deh-Pro-D=-AlaNH,;’

or a pharmaceutically acceptablg salt thereof.

\_/ % 22, The process according to Claim 4 in which is produced a compound which is:

N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-8th-D-Tyr-Leu-Bth-

.Pro-D-Ala—NHz;
: 35 '
K./'
or a pharmaceutically acceptable salt thereof.
23. The process according to Claim 4 in which is produced a compound which is
40 . .
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~Ser-Tyr-D~Deh-
Leu-Deh-Pro-D-AlaNHz;
45

or a pharmaceutically acceptable salt thereof.

50

55
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N-Ac-D-Nal (2)-D pd - Phe-D Trp-Ser-Tyr-D-Trp- [err];

N- Ac- D- Nal (2) - D- pd - Phe- D- Tr p- Ser - g&pdy ¥7lg2@B1L €rrl;

N-Ac-D-Nal (2)-D pd - Phe-D Trp-Ser-Arg-D-Trp- 20 . [err];

N-Ac-D-Nal (2)-D pd -phe-D-pal (3)-Ser-Arg- Jerr\; 25

N- Ac- D- Nal @£)A froda&s acBrding o Riding 8 jn-vibich isfragiucddercoinpound which is selected from the group:
N- Ac- D- Nal (2) - D- pd - Phe-D- Tr p- Ser - Tyr-D-Bt h- 30 [err];

N- Ac- D- Nal ( 2) - DpCI

N-Ac- D- Nal (2) - D- pd - Pﬁg Eﬁéﬁ@?r ﬁb‘}yf’ﬁﬁ"ﬁtﬂ%a%‘s’ }-893=Tygr0-Pal(3)-
Nhgfngzgﬁi§§;|an§gtghB;ﬁTDaﬂﬁaNH er-Ngh D;PaI(S) Leu- [err]; 45u orfaan
gne of clains 1yto g RE Bt ﬁai%bz- Teloir?hgf ng;%g%jég%# .l;i)f)ll’9 lﬂ ' ag€3g LHR%
ant agoni st . SOLSB‘MbhEPrQ-Q73 oB1 Pat entansprUche PatentansprUche fUr

f ol gende VErtragsstﬁEAGDD ﬁil(EF-DcﬁblEEheEBbﬁa?(%{LSA£‘294¢QJ%?}€§3

Ver bi nddfg der, Fornel 5 A-B-C.
10 10 oder ein %Ha?ﬂﬁz%ﬁ?rgtﬁlaﬂﬁghnbares Sal z derselben in der: A elnen

Am noacyl r est darstnLAé,odNalegs-depcihpageommgyag@yi f&ﬁ;entmeder
6I\II{J,SA\cdeDm DPr gtj;lr a@ﬁgeﬁﬂ'éﬁgﬂeﬁﬁ\éggyl N- Ac- D, LI\IE)A(C::hPOIr_pﬁgnil Zr glngl N- Ac-
D, L- p- FIuorphenylaIuﬁAt—DANAE(2)ém-bathhtkb-Drbiﬂdiﬁﬂrg-D—Trp-
(2%2 i ap thg%heﬁé)I% %I né#%ﬂeg'&?tc eﬁE
-Ac-D-Nal(Z)-D-pCl-Phe-D-Trp-Ser-Arg-D-Trp-
20 Leu-Pha-Pro-D-AlaNHz,
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-
D-Pal(3)-Leu-Bth-Pro-D-AlaNH,;
25 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)-Ser-Arg-
D-Pal(3)-Leu-Pha-Pro-D-A1aNH2;
N=- Ac-D-Nal(Z)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Bth-
W s Leu-Bth-Pro-D-AlaNH
N-Ac-D-Nal(2)-D-pCl-Phe-D-Trp-Ser-Tyr-D-Pha-
Leu-Pha-Pro-D-AlaNHz;
N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)=-Ser-Tyr~D-8th-

_ 85 )
W Leu-Bth-Pro-D-AlaNHZ;
40 N-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3) -Ser-Mbh~-D-Pal{3)-Leu-
Mbh-Pro-D-AlaNHy3
45 or a pharmaceutically acceptable salt thereof.

25. The use of a compound of any one of claims 1 to 24 in the preparation of a medicament for use as a
LHRH antagonist.

50
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B ei-nen Am noacylrest darstellt, der aus der aus D Phenyl al anyl,

D p- Chl or phenyl al anyl, D-p- 20 EP 0 2i7 Bsy ghenyl al anyl

D-p-Ni trophenyl al anyl , 2, 2- Di phenyl gl ycyl, D-a- Met hyl - p- chl or phenyl al anyl
und 3- (2-Naphthyl)-Dal anyl best ehenden Gr uppe ausgew~hlt ist; C einen
Am noacyl rRetentagsprii¢hel | t, der aus der aus D Trypt ophanyl, D- Phenyl al anyl,
3- (13- Pyri dipteptanspriv¢herfid folgaadetveiiagsstpatemy AT, BE, CH, Dk FR, GBsIT.Jibd bl SEr uppe
ausgew hit ist; D elnen Am noacylrest darstellt, der aus der aus

L- Phenyl al1any?'b'"qlm£l'9€r'68me' und 3-(3-Pyridyl)-al anyl 25 Ar gi nyl oder
G best ehenden Gruppe ausgewahlt ist; E 3-(2-Napht hyI ) - D-al anyl , -
3-(3-Pyridyl)-Dal anyl, D Tyrosyl, DTrypt ophanyl, D-Nicotinyl-lysyl, Pyri-
dyl acetyl -1ysyl, D q.l.g.b&_gd@.r.n@dp&ehpbbt-a' F ei nen Anmi noacyl{¥st

darstelit, der aus der a fL\laLﬁ ﬁy{, 8 go h@ucyl L- Phenyl al anyl ,
L- Tryptopha- nyl undt 32 9 2- t ) TL- best ehenden G uppe ausgewAhlt

| st ; 30" G ei nen Am noacyl rest darstellt, der aus der G uppe
ausgeWAhI t i reuﬁbﬁanﬁéi§ut r}nﬁﬁ‘ﬁﬁx g&g gé%&% 46 durch die fol genden
St ruktur f or me K‘enﬁ@trﬁﬁ Q:ﬂr aus usg%@ahlt ist, die entweder aus dem D- oder

mt 1 bjss 6 Kaphed E@*—f’:@fypm mﬂ%lyl:'N-MlﬁL-#héhylélﬁM NB% Mﬁ;&-&ﬁiérﬁﬁeﬂfvlilar@ﬂ AR
i st; 45 0 dBL-p-Rlorp¥n{dalznyNNAcSH N NEShI)-D Slalanyll &N A&Isuzmmdm-n‘mdl@@mde N-Ac-3-
St rQ/t ur f or el (p.4,8angemigbiy)-Dt-digtyl SO N
HN "N | HN besteht; N ACG-(CH 2)m A 85 X X 50 EP O
277 829 Bl worB minan Aninosgcyltest siarstels, Wdrsasrder gb$ DoRfenylafdnidy ID-paCHiorghefyilagangd, D-p-
KohNehstoof f at drigerphérytalanylrizip-Nitrbltiemydgdanyl 0212y Pipienyigliycyl, P-dEMathyd-prichierphedylalanyl und 3-
D- Leuci nami d, (&NgrhthybrBaliny desteherndeiR@rudeeraysgeviihitisiwor i n R4 Ni eder al kyl oder
NHCONH2 ist. 5 zmervémb?ml@ﬁqdamﬂh dﬂrﬁl idercavs D-Tryptophianyt, DA hpayfaianyh. thmc;yl)@dor
N- Ac- D- pCl - Phedlangund &gt M%!afwb*@ﬁte'mniﬁn Goyppe pusgewshit it Trp. D-Nal( 3 odor
D Pal ( 32 I St D einen Ammoacylrest darstellt, der aus der aus L-Phenylalanyl L-Tyrosy und 3-(3-Pyridyl)-alanyl,
5 Arginyl oder G bestehenden Gruppe ausgewhlt ist;
E 3-(2-Naphthyl)-D-alanyl, 3-(3-Pyridyl)-D-alanyl, D-Tyrosyl, D-Tryptophanyl, D-Nicotinyl-lysyl, Pyri-
dylacetyl-lysyl, D-Glu(AA) oder G darstellt;
F einen Aminoacylrest darstellt, der aus der aus L-Leucyl, L-Norleucyl, L- Phenylalanyl, L-Tryptopha-
_ nyl und 3- (2-Naphthyl)-L-alanyl bestehenden Gruppe ausgewahlt ist;
\_ 3 G einen Aminoacylrest darstellt, der aus der Gruppe ausgewihlt ist, die aus den Resten besteht, die
durch die folgenden Strukturformein dargestellt werden:

-HN-?HJco-
. 35 (CH,)
(o 2'n (IL)
\_/ '{IH
RL_HN-c=NR?
40
worin
n 1 bis 5 ist;

R* Alkyl mit 1 bis 6 Kohlenstoffatomen oder Fluoralkyl ist;
R? Wasserstoff oder R ist;
45 oder R'-HN-C =NR? ein Ring ist, der durch die folgenden Strukiurformeln dargestellt wird:

ey ¢ :

50 HN/ \N HN/ '\N HN\'/ \}q
\—=—/ A-?-—(CHz)m
A
55
X X
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10 * D Pal (3), Tyr, Arg, Deh, Mh, Bth odor Pha ist; E D Trp, D Tyr,
D-Nal (2), D-Pal (3), D-Deh, D-Bth, Degpblazpdesgp- Pha !st; F Leu oder Phe ist;
G Deh, Bth, Mh oder Pha !st; und J D-AlaNH2 oder G yNH !st; 15

odor ein pharmazeuti sch annehnbares Sakz dersel ben. 3. Verbi ndung nach
Anspruch 2, i worthan 1 bik 4NstA8 Wassdsskoff Dleri Alityl miB1 Dis SCGohlBirstpffaterben iS0und X HalogerCoder AT p
odor DPaI(3)lsi st; D Tyr, Arg, Deh, Mh, Bth oder Pha ist; F Lou ist; und J
DAl aNH2 ! st ; J BcPsaningri, %hqpmélﬁlmm'daﬁweﬂﬁﬁ‘acﬂaesseﬂtsaw RieViesralirpderNHCONH,
Ver bi ndung naish Anspruch 3, in der G Deh oder Bth ist, oder ein

phar mazebti sch annehnbares Sal z dersel ben. 5. Verbi ndung nach Anspruch 4,
in der G Déh |%’P'"d”6%8?°hé\f‘§?“15 38 985, ot | sch annehnbares Sal z dersel ben. 30
6. Verb| ndung g [ ? °'[E)B ¢RIRBt es sich um N-Ac-D- 35 Nal (2)

-D pd - Phe- C Se D-AlaNH2, worin E D-Pal (3) odor D-Trp !st,

handel t;wodor ;l g Qﬁéﬁﬁ es Sal z dersel bon. 40 7.

Ver bi ndung nachg Al &h odor ein

phar nazeutischrfa@a g&p @grbzpag(érse ?@7 '?l?lg%r{%t nach Anspruch 3,
bei der os sichgBR 4 \ g,h MR und 2)

"D inPC-C Se. I’J-B-)u'aN ' pe,ﬁwr?gr DAl aNH2, 50 worin E D-Deh, D-Bth,

D- Moh odgr D Ph,'ae,lé;,tphamﬁaaﬂg;ci,an@ﬂ,ﬁﬁaréglgalz@gag;m_zeut i sch annehnbares Sal z
dersel ben. 9. Verbi ndung nach Anspruch 3, bei der es sich um55 N Ac-D
NKAL( 2) - D-3pClerbifdung ndoR Ansprugh B-in@at- G- Pr - D- Al aNH, , EP 0 277 829 Bl worin
E D Trp, D Pal (8N-AcD-Ndti2)(is) oder D-Tyr ist, handelt; oder ein
pha\rg&zeut | sch &bpCkredst,es Sal z der sel ben. -
20 C D-Trp oder D-Pal(3) ist;
D Tyr, Arg, Deh, Mbh, Bth oder Pha ist;
F Leu ist; und
J D-AlaNH; ist; _
oder ein pharmazeutisch annehmbares Salz derselben.
25 -
4. Verbindung nach Anspruch 3, in der G Deh oder Bth ist, oder ein pharmazeutisch annehmbares Salz
derselben.

8. Verbindung nach Anspruch 4, in der G Deh ist, oder ein pharmazeutisch annehmbares Salz derselben.

6. Verbindung nach Anspruch 3, bei der es sich um

N=AC=D=~
(_ 3 Nal(2)-D-pCl-Phe~C-Ser-Tyr-E-Leu~-G-Pro-D~AlaNH,,
worin E D-Pal(3) oder D-Trp ist, handelt; oder ein pharmazeutisch annehmbares Salz derselben.

40 7. Verbindung nach Anspruch 6, in der C und E glsich sind, oder ein pharmazeutisch annehmbares Salz
derselben.

8. Verbindung nach Anspruch 3, bei der es sich um

45

N-Ac=D-
Nal (2) ~D=pCl=C-Ser~Tyr=E~Leu=G-Pro=D =~AlaNH,,
50 worin E D-Deh, D-Bth, D-Mbh oder D-Pha ist, handelt; oder ein pharmazeutisch annehmbares Salz
derselben.
8. Verbindung nach Anspruch 3, bei der es sich um
65
N=Ac~-D~-

Nal(2)~D-pCl-Phe~C-Ser-Arg-E~Leu-G~Pro-D=AlaNH,,

" AT



10. <Ver bi ndung nach Anspruch 9, in der EDTrp oder D-Pal (3) ist; oder ein
phar mazeuti sch annehnbares 5 d,dﬁg?:{ be 11. Ver bi ndung nach
Anspruch 10, in dar Cund E gleich sin ein phar mazeuti sch
annehnbares Sal z dersel ben. 0o 12. Verbindung nach Anspruch 3, bel der es
sich urn N- AeoriDE Diditp, DPRI3), ID-N4DR) ddlecD-TyrSetr habddh: ddatieifSpiinoazBltidéhednhhmbares Saiz D
Deh, Bth, Modersstter. Pha i st und E D-Tyr, D-Nal (2), D-Trp oder D-Pal (3) !st,
handel t; oder ein pharnazeutisch annehnbares Sal z dersel ben. 20 13.

Ver bi ndund0-n¥eetrindongs pacty dhspiugh 9, im derchy D-EFrp[3dgnB-Pa@kist; fdlePeih pBrmazeytischoanpghmbares
phar maz&ut i s®die dersabebar es Sal z dersel ben. 14. Verbi ndung nach Anspruch 3,
bei der es sich urn 25 N Ac-D- Nal %ﬁ

- D- pCl - Phd3-Dlerbi uye?aC'TWSPEC'Lé%'"GaP? YOGE Alpigpipd: odgy ein pharmggytisehpanpphmbgres Balzry ¢

oder D-Nal (29°"%°%f" handelt; oder ein pharnmzeutisch annehnbares Sal z

der sel ben Ver bi nd h 3, bei der es sich um 35
N- Ac- D! N&?l%é‘} ndipg R’ﬁﬁ@a?%@doé“’ﬁﬁﬂ G Pro-D-Al aNH2, worin D und G
unabhangi g Deh, Bth I\/bh oder Pha sind und C und E unabhangl g D-Trp oder

D- Pal ( 3) 40 sind, handelt; odor ein phar mazeuti sch annehnmb gyl z

der sel ben. V%p%n&ﬁgaﬁg Anspruch be! der es sich um 45

N- Ac- D-,5Nal (2)“ VF'%&?‘DSEFWFGDPPSFDCQPN&u G Pro-D-

Al aNH2 50 handel t; oder ein pharnazeutisch annehnbares Sal z dersel ben.

17.4_Ver bi ndwidgin maséh, éths @bt 6der Bha iBtQind GEB-T SD-NbIRY) DT B8or D-Pal(3) ist, handelt; oder ein
N- AO D Nal (&hrm&uﬁﬁhaﬁ%mﬁr&&lz@&}elmﬁer Tyr-D-Pal (3) -Lsu-Deh-Prc-
D-AleaNH2 52 * C L S * EP0277829Bl handelt; oder ein

pharTraze utis. s\ﬁdnbmdungahmbﬁnsamclﬁﬂ in ddek Dellybeder DPE3Yist, bdan e IpPprmaeeitisénampehmblyres,
bei der es s$atderseioén.

N-AC-D- Nal (2) -D pC3.-Phe-D-Pal (3) -Ser-Xbh-D-Pal (3) -Lau-Mh-Pro-

D Al aNH2 1@ Verbindung nach Anspruch 3, bei der es sich um

25
NeAc—-D-

Nal (2) ~-D-pCl=Phe-D-Trp=Ser-Tyr~-E-Leu-G~Pro-D-AlaNH,,
\_/ 30 worin E D-Trp, D-Tyr oder D-Nal(2) ist, handelt; oder ein pharmazeutisch annehmbares Salz derselben.

15. Verbindung nach Anspruch 3, bei der es sich um

35 N=Ac-D-
— Nal (2) ~D-pCl~Phe~C-Ser~-D-E-Leu-G-Pro-D-AlaNH,,

worin D und G unabhéingig Deh, Bth, Mbh oder Pha sind und C und E unabhiingig D-Trp oder D-Pal(3)
40 sind, handelt; oder sin pharmazeutisch annehmbares Salz derselben.

16. Verbindung nach Anspruch 3, bei der es sich um

Nal(2)-D=pCl=Phe~D=Pal(3) ~Ser=-Tyr-D=Pal (3) ~Leu~G=Pro=p-
AlaNH,
50 handelf; oder sin pharmazeutisch annehmbares Salé derselben.

17. Verbindung nach Anspruch 3, bei der es sich um

55 ' N.Ac—D-
Nal (2) ~D-pCl-Phe~D-Pal (3) ~-Ser-Tyr=D-Pal (3) -Leu=-Deh~Pro-

* R, D R
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handel t; oder ein pharmazeuti sch annehnbares Sal z dersel ben. 19. Verbi ndung
nach Anspruch 3, bei der es sich ungg@azz

N-AC-nD- Nal (2) - D- pCl - Phe- D-Pal (3) - Ser-PaI%S) D Pal (3) - Leu-Bt h-

Pro-D- Al aNl 2 20 handelt; oder ein pharnazeuti sch annehnbares Sal z

der sel ben. 20handelt; bden €lia mgprmaehﬁsdhmpahmbhregsalztmirselum es sich um 25

N-Ac-D- Nal (2) -D-pd-Phe-D-pal (3) -Ser-Arg-D-Pal (3) -Leu-IDh-Pro-

D- Al aNHZ 2 18. Vebinthma dashtAnspough 8. bei der phisighnav eut i sch annehnbares Sal z

dersel ben. 21. Verbi ndung nach Anspruch 3, bei der es sich um 35 N Ac-D
Nal (2) - D5pd - Phe-D- Pal (3) - Sar-Bth-D-Tyr-LeU-Bt h-Pro-D- Al aNn2 44 h %elt

oder ein pharma e CIB annehnbares Sal z -dersel ben. 22. Verbi ndun nach
Anepruch 3. bor FadC 2y R D Pat (3) ~Ser-MBheD-Pal (3) ~Len MBh-Pro-

~~~~~~~~~~~~ N- Ab=BlaNal, (2) - D pd -Phae-D-Pal (3)
-SBr--Tyr-DDah Leu-Deh-Pro-D- Al aNH2 50 handel t; oder ein pharmazeutisch

annehnbaf’es Sal ersel 8 23. Ver bi ndung nach
Anspruch 3, dlﬁe"%gl'ggdeé Wi ﬁﬁ%maz%ﬁ'sg'uasn (5' m%a%ggalz d%%e AC-D-Nal (2)

- D- PCL- P1h- 4(3-2 ;3%5@5 é@kg;@c@ﬁ@ gg,%ch d"QJ 5 Bt h- ?r o- D- AlaNH2;

N- Ac- D- Nal er- Tyk-D-Pal (3) -Leu-
Moh- Pro- - Al aNH2; N-Ao-D-Nal (2) -D-pC Ph-D-Pal (3) -Ser-Tyr-D-Pal (3)
-Leu- Pha-Pro-D AaNH2; 1- Ac- D Nal (2)-D-pCl - Phe- D- Tr p- Ser - Tyr - D- Ra=8r= Bt h-

Pr DAUaNH'Z_ 157&1(%chpdlﬂmiéa)-ﬁpt%)%&%Il(’:?%—é&h@)%d—@tﬂ h-
Pr o.- AUaNHZ; o D-Alam{z

“ |
handelt; oder ein pharmazeutisch annehmbares Salz derselben.

20. Verbindung nach Anspruch 3, bei der es sich um

Nal (2) -D-pcl-Phe-D-Pal (3) -Ser-Arg-D-PaJ. (3 ) -Leu~Deh-Pro-~
D-A)aNH,

handeit; oder ein pharmazeutisch annehmbares Salz derseiben.
21. Verbindung nach Anspruch 3, bei der es sich um

35

U | N~Ac-D-
Nal(2)-D-pCl=Fhe=D=Pal (3)~Sar-Bth-D-Tyr=Leu=-Bth~Pro«D-
AlaNHz

40
handelt; oder ein pharmazeutisch annehmbares Salz derselben.

22, Verbindung nach Anspruch 3, bei der es sich um
N~Ac-D-

Nal (2)-D-pCl=Phe-D=Pal (3) -ser—'ryr-D-Deh—Leu-Deh—Pro-D-
AlaNH,

handelt; oder ein pharmazeutisch annshmbares Salz derselben.

50

55
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N- Ae- D- Nal(2) - D- pd - Phe- D- Tr p- Ser - Ar g- D- Tr p- Leu- Pha- 20

Pro- D-kl aXH2; N-Ac-D-Nal (2) - D- pC -gphe2i g2alg3) - Ber - Arg- D- Pal (3) - Leu-

Bt h- Pro- D- Al aNH2; N-Ac-D-Nal (2) -D pd -Phe-D-Pal (3) -Ser-Arg-D-Pal (3)
-Leu- 25 Pha- Pro- D- AUaNH, ; N-Ac-D-Nal (2)-D pd -

ha- D- Tr p- 83rVelbnduig- ridthArspruchBs, ienalbagewsbit AYuislidar, Gripp80

N- Ac- D- Nal (2) - D- pC - Phe- D Tp- 8r - Tyr-DPha Lou- Pha- Pro-D Al aN% N- Ac- D Nal

12 B Rt { g)e REABRD- "éﬁ‘ %ﬂga Ser-'ﬁ{ﬁgh-ge}?-yr-xi-pafis)DLéha.NHZ

Moh- Pr ot D- Al al\ﬁ ‘ 'el n phar mazeutlsch annehnbares Sal z
der sel ben. 24. NPAGF-M-MJIOZSG\*E- OI-PNS DA (T) - S8 -<Dype-D-Pal ¢3 yeLeurdung
nach irgendein dgﬁ A&s_@&ﬂi%e 1 bis 22 in schung mt m ndestens el nem
phar mazeuti sch namTHar 2f sstof f. 45 25. Verbi ndung nach den
Anspr Cchen 1 bNsAg2Driial\(@)wirhOi-Bhes-D-Tal (@) -sSpomByr-DePaVés) abheur zur

Her st el'f ung e'?ﬁ&—i‘%b»gﬂ‘i ach Anspruch 1, unfassend das Entfenen Von
Schut zgruppen und gogebenen s von koval ent gebundenemfestem Tr ~ger aus

ei nem geschl t ZNEACPONad£2) d‘ Bhe-RaBxnnisry Ter -RorrRrienrBEhsr ein

Sal z dersel benpzu-bl-gfl ;SO oder das Zusamrenkuppel n in der

erfordegsli chen hen v Fr_ nt_ . (e WSS en_et bi ndung

der For el (I) 80 }%1@ ?Rg%ﬁ%%é% ﬁo % (1) in
ei n_phar rrazeutP:GI'rDa'M@Migar es Sal z oder (b) das oerfuhren eines Sal zes

i ner _verbi ndu&gaaeb ) {-pd il Bl i Rep apRsbilea-phas Sal z

.oder é das erfUh en ei nes Sal’zes einer Verbindung der Fornel
(I)\(neslnfrepg Pd der Fornmel (1). 54  EP 0 277 829 Bl

Pat ent anspr Uc hN—kHbMaGﬂrﬂ&WdImm 3 EBerarg-Deradis prLen~
unf assend die Egﬁs r@a‘er Ver bi ndung der Fornel 512 34567829
-10 10 oder el nés phar #fi sch annehnbaren Sal zes dersel ben, in der: A

ei nen Ani noacer&g’Dd'N&ﬂt(e?)HD“nﬁ—%Djﬁ?aHWMﬂ 2l(3) ~Lens
ent wedeéf aus dggyl I%ﬁi dem L-1 soner von: N-Ac-D, L-A34-Prolyl,

x ﬁg Di:) t Er lc;: ﬁ N- Ac D L _ 1@%@[ an%/@ N- AC$E[3F L’I'§|D Chl ogﬁhggxl_gltgrlyl ,
N- Ac- 3- ( 2- Naphphpl—))-li,llamizanyl und N-Ac- 3-
\_ 30 N=Ac-D=-Nal(2) D-pCl-Phe-D-'rrp-Ser-'ryr-D-Pha-Leu-Pha-
Pro-D=AlaNH,;
N-Ac=D-Nal(2)=D-pCl=Phe=D~Pal (3) -Ser-Tyr-D-Bth-Leu=-Bth-
| a5 Pro-D=-AlaNH,;
\_/ N=-Ac-D-Nal(2)-D-pCl-Phe-D-Pal(3)~-Ser-Mbh-D~pPal (3) ~Leu=-
Mbh=Pro-D-AlaNH,;

40 oder ein pharmazeutisch annehmbares Salz derselben.

24, Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach irgendeinem der Anspriiche 1 -
bis 22 in Mischung mit mindestens einem pharmazeutisch annehmbaren Hilfsstoff.

45 25. Verbindung nach den Anspriichen 1 bis 22 zur Verwendung als LHRH-Antagonist.

26. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend
das Entfernen Von Schutzgruppen und gegebenenfalls von kovalent gebundenem festem Triger aus
sinem geschiitzten Polypeptid, um eine Verbindung der Formel (l) oder ein Salz derselben zu liefern;
50 oder das Zusammenkuppeln in der erforderlichen Reihenfolge von zwei Fragmenten der gewlinschten
Verbindung der Formel (I); oder -
(a) das Uberflihren einer Verbindung der Formel (1) in ein pharmazeutisch annehmbares Salz oder
(b) das Uberfllhren eines Salzes einer Verbindung der Formel (l) in ein pharmazeutisch annehmba-
res Salz oder
55 (c) das Uberflihren eines Salzes einer Verbindung der Formel (1) in ein freies Polypeptid der Formel

.
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J5 . (2,4, 6-Trinethyl phenyl)-D, L-al anyl besteht; B ei nen Am noacyl rest
darstellt, der aus der aus D-Phenylgp ggyd gaglgi0- Chl or phenyl al anyl, D-p-

Fl uor phenyl al anyl, D-p- N trophenyl al anyl, 2, 2-D phenyl gl ycyl,

D- a- Met hyl - p-chl or phenyl al af yl und 3- (2-Naphthyl)-D- al anyl bestehenden

G uppe aus gsténtahspriichb flird@lgende Vertragsstaaters B&BGRoacyl rest darstel lt, der aus
der aus D- Tryptophanyl, D-Phenyl al anyl, 3-(3-Pyridyl)-D alanyl und

3- (2- Napht Hy| Verf@wen, emigssersicdia dnsielidrapir@r VigspiedungideyEoraRl t i st; D ei nen

Am noacyl rest darstellt, der aus der aus L-Phenylal anyl, L-Tyrosyl und
3-(3-Pyrédyl)-al anyl best ehenden G uppe ausgewAhlt ist; E
3- (2- Napht hyl ) - D-al an§%9§'§ Pg'kﬂ? ’% r-dhyl, D Tyrosyl, D-GFYptophanyl,
- D-Nicotinyl-lysyl, Pyti2a 35 4 5 6 @yBacetyl1d ysyl ., Dd u(AA) oder G
darstellt; F einen Am' noacyi rest dar stelit, der aus der aus L- Leucyl

L- Nor | eucyl L- Phen t 3- (2- Napht hyl ) - aI anyl
best eherfen Xr%. aRzes de ben "Pger It |§% SithoalrHud bem BEEdeRUS
e di‘e

darste 'der_au g
der G uppe aus f e ads den est urch die
fol genden Stru BEp by 1 RIAGDS L Bloby N’-‘R&é’@ﬁ ?lQ kacﬁﬁ't&@ﬂ Bfnylalanyl, N-Ac-
yl, hen orphonylalanyl,
NH K>~~~y 5—~~ o yIaTan Q%Ac.:; L-W&Hyl 'N-Aé (2-Naphihyi) DR!afny? uhds NsACHH
A kyl mt 1 bi IB ﬁbﬁ ,Q, taqhnﬁn oder FI uor al kyl 1st; R2 Wasserstoff
oder Rl 1st; 343 NR2 ein Ring ist, der durch die fol genden

&}t ur f or m3| 'B @ﬁlérg&ﬁﬁr@bdytres’lf\ﬂdﬁﬁtellt459r|'ﬂ\ls der Nus D-enytadnyl, Bid-Chloiph6itylatanyl, D-p-
(CH2 A* 55Iuorphenylalanyl D-p-Nitrophenylalanyl X2,2-Diphenyliglycy!, \Des-Methylrp-thidyphenylalangt und &-
V\a serstof f odep-Nadhiiyl)-Drilahyl bedtshendén Bimhpecnsgeddtitastonen i st; und X Hal ogen

od A 5h C einen Aminoacylrest dakstelii, Hér| dus [dér auks |D-Tryptophanyl-p- R!)ermalpmg.gg(smnqyg-p J
D- Al ani nani d, DRidngwod 8rhlaghthyBiBraianyichesighendbo GruppRIgeEhtBR| it , worin

Ni eder al kyl oddD ehpCENRERCYIrest. daﬂstentzder ey deop irsclnPhepaliEnYn s Byrepy g 3- (ﬁrﬁifﬁx%a‘mf'
~das Enffernen visginGodanGhgstens )%_Q!‘éb‘h‘é‘nf al I s_von koval ent nd

f est em Trager af13(@Napbthy])-Rralatyh @t@?‘é‘ﬁy piah B Tvepsyly Piirvetepianyydy Hpﬂﬂﬂ%y dg "
Fornel (%) oderdviapety-iygylD-BiAlbedseR darstellt of e n:

F einen Aminoacylrest darstelit, der aus der aus L-Leucyl, L-Norleucyl, L- Phenylalanyl, L-Tryptopha-
nyl und 3-(2-Naphthyl)-L-alanyl bestehenden Gruppe ausgew#hit ist;

G einen Aminoacylrest darstellt, der aus der Gruppe ausgewdhit ist, die aus den Resten besteht, die
durch die folgenden Strukturformeln dargestellt werden: -

N
~HN~CH-CQ -~
|
( CH, ) (I1)
, 36 h‘iH :
- RL<HN~C=NR2
worin
40 n 1 bis 5 ist;
R! Alkyl mit 1 bis 6 Kohlenstoffatomen oder Fluoralkyl ist;
R2 Wasserstoff oder R! ist;
oder R'-HN-C = NR? ein Ring ist, der durch die folgenden Strukturformeln dargestelit wird:
45
( }: |
75\ A PN
HN™ N H N HN\ N
50 ' = A-(‘:— ( CH2 ) n
5 X X

worin m 1 bis 4 ist; A Wasserstoff oder Alkyl mit 1 bis 6 Kohlenstoffatomen ist; und X Halogen oder A

" L T




oder das Zusammenkuppeln in der erforderlichen Rei henfol ge von zwei
Fragnmenten der gewunschten Ver bi ndepggoptegogwr mel (1); oder 10 - (a) das
Qoer f Enren ei ner Verbi ndung der Fornel (1) in ein pharmazeutisch
annehnbares Sal z oder (b) das OberfUhren sines Sal zes ei ner Verbi ndung der
Formal (1) iist ei n pharmazeuti sch annehnba- res Salz oder (C) das

Qber f | Unr en &Piesingeid, Aekpucihamid, Gieindmid ddam gNIdR! rdaftslitredrin (R* )Niedpralsyl pddr INHCOMH:

Pol ypeptid de Fornmel (1). t5 3. Verfahren nach Anspruch 1 oder Anspruch 2,
in dem hergestelit wird el ne Verbindung, in der: A N Ac-D- Nal (2) odor

N- Ac- D- HCi2 PYrsfalpren nacipAnspiyeh L. pRiasssiér D- pF- Phe ist; C D-Trp, D- Nal 2) oder
D- Pal (3) ! Stdasi%gtfernen von Sg'npg un ypgeb aIIs[y@F| kov%nﬁ geBtheIB@d?stqgh rapg' aus £
DTrp, D Tyréned T °"Pkﬁy lﬁ"'\ "efef—" Leu

oder Phe i st%9etd i eg °(5°°J"°bz‘9ﬁ' fﬁﬂ?e RIctr 89 PRI <
ﬁgch Andpr 82\?“%” Z(&ﬁ iﬁl RO P(f o em 51519&‘: cﬁlalpn%lmba?'s sYE" e@hr e”
N-Ac- D-Nal (2) ¥ Xg‘bf" n ﬁg pmba:

Tyr Arg, DEh E]b rp ﬁgs SEQ@& éu%r' VerEn&uﬂ%dér%lmeP@qn e]in %lél I%NBthIH %Lw Foﬁﬁia‘?r

ei n phar mazeut sc anneh ares Sal z dersel Ver tahren nach
Anspruch 4, In ‘dern ei ne Verbindung, in der G Doh odor Bth ist, oder oin
phar mazeus, t véakterpoe ASBRIEIES odsRhispdar 5 @ deRTheltRsIgR ik Edinet Verinidthg, f.ceMer f ahr en
nacfi _Anspruch sOn-At-D-NaR2) Bde? IN¥R-D4sCIPhégkINg, in der G Deh ist, oder ein
pharmazeut i sclB B9CI-Phe oden DeifARaIseS Sal z der sel ben her gestel it wird.. 7.
Ver f ahr en naclC BMigppDek) dder DiPali®p st si ne Ver bi ndung hergestel It w rd bei
der\e/s =i ch hdnek(B) TywnArg, Deh, Mbh, Bth oder Pha ist;

N- Ac- D- Nal ( 2) -8P-5@I D{PireD-NalEh 0-FrY(3). B=Dble §-B8, PridphDdg afid2st worin E D- Pal ( 3)
odor D-Trp i stFLey@dar Pb¢ 8t phar mazeut i sch annehnbares Sal z dersel ben. 45 8.
Ver f ahr en nacH3 Behs Bih Meh ofer Rhg isiaindy ei ne Ver bi ndung, in der C und E gleich
sind, odor eir’ Bipaltee0sei GYNHd%h annehnbares Sal z dersel ben hergestel | t
wird., o Verfé’ﬁ?’eﬁ'{‘ Wﬁ’&ﬁzeﬂmbﬁ’w&?{“b&mslsﬁ'zﬂﬂfﬁ“ﬁpne Ver bi ndung hergestel | t

w rd, beo de 5| e han i

N- Ac- D- Nai (2 8'P‘° ‘E”L’lé"(?"@'ﬁ“"é" treeg9e RS n E D-Deh, D Bth,
D Moh odor cfér e| n pharmazeutisch annehnbares Sal z der sel ben.
10. (Ver fahr en (93 Qnsﬁjﬁél'@ﬂst i n dem ei ne Verbi ndung hergestellt wrd, bei

der Sich hap 'Hah, Mbh, Bth oder Pha ist
N- Ac- D- Nal (2) ,ﬂ:egglt O e ST *A " E Leu- G Pro-D- Al aNH2, worin E D-Trp,

D-Pal (3), D-Najf-Rbnmder D

oder ein pharmazeutisch annehmbares Salz derselben.
35
\_/ 5. Verfahren nach Anspruch 4, in dem eine Verbindung, in der G Deh oder Bth ist, oder ein pharmazeu-
tisch annehmbares Salz derselben hergestelit wird. '

6. Verfahren nach Anspruch 5, in dem eine Verbindung, in der G Deh ist, oder ein pharmazeutisch
40 annshmbares Salz derselben hergestelit wird. :

7. Verfahren nach Anspruch 4, in dem eine Verbindung hergestelit wird, bei der es sich handelt um:
N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-Tyr-E-Leu-G-Pro-D-AlaNHz, worin E D-Pal(3) oder D-Trp ist; oder ein
pharmazeutisch annehmbares Salz derselben.

45

8. Verfahren nach Anspruch 7, in dem eine Verbindung, in der G und E gleich sind, oder ein pharmazeu-

tisch annehmbares Salz derselben hergestellt wird.

9. Verfahren nach Anspruch 4, in dem sine Verbindung hergestelit wird, bei der es sich handelt um:
50 N-Ac-D-Nal(2)-D-pCl-C-Ser-Tyr-E-Leu-G-Pro-D-AlaNHz, worin E D-Deh, D-Bth, D-Mbh oder D-Pha ist;
oder ein pharmazeutisch annehmbares Salz derselben.

10. Verifahren nach Anspruch 4, in dem eine Verbindung hergestelit wird, bei der es sich handelt um:
N-Ac-D-Nal(2)-D-pCl-Phe-C-Ser-Arg-E-Leu-G-Pro-D-AlaNHz, worin E D-Trp, D-Pal(3), D-Nai(2) oder D-
65 Tyr ist; oder ein pharmazeutisch annehmbares Salz derselben.

11. Verfahren nach Anspruch 10, in dem eine Verbindung, in der E D-Trp oder D-Pal(3) ist; oder ein
pharmazeutisch annehmbares Salz derselben hergestellt wird.

) ~ R AN
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55 - Tyr ist; oder ein pharmazeutl sch annehnbares Sal z dersel ben. 11.

Ver fahren nach Anspruch 10, 'in dem epifap¢aogigidung, in der E D-Trp oder
D-Pal (3) !st; oder ein pharmazeuti sch annehnbares Sal z dersel ben
hergestelit wird. 56 EP 0 277 829 Bl 12. Verfahren nach Anspruch 11, in
dem ei ne Vetdivadanegy, nach AbegrudE tmdn Heml enec Nerbindutlg, iodder Goiund [Eh gleinsipat ddec ein
annehnbar es Sahamdeutseh baphntbereg Sait ddrdelbemhargestelltdird.\Ver f ahr en nach Anspruch 4,
in dem ei ne Verbi ndung hergestellt wird, bei der es sich handelt um 5

N- Ac- D- Nal ( 23 -Verfghgn-naghoAngpraniird, Dﬂﬂl‘@@ayﬁbwttﬂg herggstelyird, biger ps ishihepdelt ph Moh
oder Pha § st LhHeF EN gwpc"'tbﬁ% Leaﬁﬁ*?r%&é'ﬁz [ofiry P(Dgh. Bty Mbhogelar Phg ipf und E
phar mazeut i sciP-BirRN#HBhPIP w81 3Py '§‘e?°l9é?|" pheymazeutisgh 3 'ﬂbqﬁ%(ﬁ?'zﬂﬁ‘é‘ﬂ?%ch 13,
in dem el ne_Ver bi.ndun in der EDTyr ode Pal (3 d

phar mazeut | 4 eRpYER blgsech 3 detenn G e 1 & o1 g TP ot oder o
Verfahren nacH’h?{H' HiiRe, anpehmibares Sglr derselbeqA9es &hergestellt wird, bei der

75 A QNﬂiﬁ"’fﬁﬂ' g Ao cofp, Vol oo o o B sl O
."Ea&a”%zii’ﬁ'eS%Qrﬁ.”gﬁ B AR 0LV S5 CE PR e VALY SRanpel 1B Sl

N-Ac-D-Ng, (2)-D-p 1C-Ser-D-E-Leu-G Pro-D-AlaNH2, worin D und G
unabh~ngi g Deh, Bth, Mh oder Pha sind und C und E unabhingig D Trp oder
D-Pal {3) si nd;woflEID-Bp,ID- T 8deDIRIM) is§ Gler 3in PadNEAutisEEMnéhRibaresSaS@kdamon. 17.
Ver fahren nach Anspruch 4, in dem eine Verbindung hergestellt wrd, bei der
es si ch hande|\erfahmen ndéh Anspruch 4, in dem eine Verbindung hergestslit wird, bei der es sich handelt um:

N- ACD- Nab ( 2) -NPA@ENalR2rD-pDi-Frai Q- Sby-D Fclrou-Byftre-D-ARNHS, 3yorih. Buund G FrabhdDgidl DehiHEth, Ktth
oder ein phar rderdhaisind lind@ pehFrirabhéisgi® Bt Trp ofier B-RRIISesind; 0@r elv@hdratreatischanpdhmba- -
Anspruch 4, i rresiain defsalbernver bi ndung hergestelit wird, be! der es sich
handelt um 35

N- Ac- D- Nal ( 3% -VerfghrennpehsAnspruchy 4 inyderg@ine Yorpingunghprgesielt wird. bei deg g ish.hamsie yeanp :
oder ei n2i)har maz n#éﬁ h annehrrbares Sal z dersel ben. 40 19. Verfahren nach
Anspruch 4, in d ' TRMREIhheeRePal (3) réerHEyrulrPal (8) cheou~
handelt um N AaGBPMaI—@Z-)kﬁmQ;- Phe- D- Pal ( 3) - 8Ser - Xbh-D- Pal (3) - Leu- 45

Moh- Pro- D- Al aNH2; oder ein pharnazeuti sch annehnbares Sal z dersel ben. 50
20. (Verf gphren d&%ﬁ{h ﬁh@rﬁ%éﬁﬁé&hénneﬁrﬁba%@%hl?h&?elb\éﬁr bi ndung hergestellt wrd, bei
der ®< s tum '

i ch han

N- Ac- D- Nal ( 20,V BIPARbBH 4 Rkieroins Rt RirBilelt e, lePdtr B ool aNH2;

. 35 - N=Ac=D-Nal(2)=D-pCl-Phe~D=Pal (3)~-Ser-Tyr-D=Pal (3)-Leu-
-~ . Deh~Pro-D=-AlaNH,;
oder ein pharmazeuiisch annehmbares Salz derselben.
40
19. Verfahren nach Anspruch 4, in dem eine Verbindung hergestellt wird, bei der es sich handelt um:
N=Ac=D~Nal (2) -D-pCl-Phe~D-Pal{3)-Ser-Mbh~D-Pal (3) ~Leu~
® Mbh=Pro=-D-~AlaNH,;

oder ein pharmazeutisch annehmbares Salz derselben.
50 20. Verfahren nach Anspruch 4, in dem eine Verbindung hergestelit wird, bei der es sich handelt um:

N~-Ac=D-Nal (2) -D-pCl-~Phe~-D-Pal(3)~Ser-ral g 3)~-D=-Pal(3)~-
Lau-Bth~Pro-D-AlaNH,;

55
oder ein pharmazeutisch annehmbares Salz derselben.
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55 eder ein pharmazeuti sch annehnbares Sal z dersel ben. __ 157X 111X1*X1

# EP 0 277 829 Bl 21. Verfahre ﬁagwgﬁsg{ uch 4. in dem eine Verbindung
hergestellt wird, bei der-es sich t um NA-DNal(2) -D pd -Phe-D- Pal
(3) -Ser-Arg-D-Pal (3) -Leu- Deh-Pro-D-Al a2n2; oder ein pharmazeutisch
annehnbar e. Garlatrertinacs ahdpaioh 4, h0denélne Véﬂuirfda’nyiergeaalchirﬂm dérLes Isickl handelt WWiem ei ne
Ver bi ndung hergestellt wird, bei der es sich handelt um N Ac-D kal (2)

-D pd - Phe-D-Pal (3) Sr-Bth-D Tyr-Lu-Bth- Pro-D-Al aNH 2. 15 _odor ein

phar mazeut i sch NrARIRALE2 S-P-peirEhentnPal {3) vBersArgnDrRal () skeanm

in dem &i ne Veruauubm-m It wird, be! der es sich handelt um 20
N-Ac-D-Nal (2) -D pd -Phe- (3) -Ser-Tyr-D Deh-Leu-Dsh- Pro-D-AlaNH2 S
25 oder ein phar rrazeutl sch annehnbares Sal z dersel ben. 24. Verfahren

nach Anspr ucpfegein PW"H@PH*‘@?“W@“%PTSPW’SNB?"Qest ellt wird, die ausgew-hl t
D pa - 2oV Ry e Reggciy v sl Yadncung oo v Bl R SREBFRF R 1) ot
Nohc D Ral (o) N-REEbrial (2F2p-pbi-Pnalp-pih () dar™ ﬁﬁ“‘f‘“ﬁf#ﬂm

Pha- Pro- D- Al &I\?;‘O&D-AIGNHZN- Ac-D- Nal (2)
- D- pCl- Rhe- D- Tr p- Ser - Tyr - D- Tr p- Leu- Bt h- Pro- D- Al aNH,

oder ein pharmazeutisch annehmbares Salz derselben.

23. Verfahren nach Anspruch 4, in dem sine Verbindung hergestellt wird, bei der es sich handelt um:
—
N-Ac-D~Nal(2)~-D-pCl-Phe~D-Pal (3)~Ser~Tyr~-D-Deh~Leu-Deh~
Pro~D-AlaNH,}
25 oder ein pharmazeutisch annehmbares Salz derselben.

24. Verfahren nach Anspruch 4, in dem eine Verbindung hergestellt wird, die ausgewihlt ist aus der
Gruppe:

50

55
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N- Ae- D- Nal (2) - D- pd - Phe-D- Trp-Ser-Arg-D- Trp- LQu-Bth- t5 Pr o- D- Al aNH2;
N- Ac- D- Nal(2) - D- pd - Phe- D- Tr p- Ser - Aggo27F'8B9 B3U- Pha- K.,

Pro-D- Al aNH2; 20 ,

N-Ab-DNaI(Z)-b pC - Phe-D- Pal (3) - Ser - Arg- D- Pal (3) - Leu- Bt h-Pro-D Al aNK2;

oD Nl (2 BT eSS a5 ey ey 2) -t
"D Bt h- Leu- Bt h- BEh-PracirhiaNg,;
N-Ac- D- Nal(2) - DMcF?beND:.g z-ﬁebcﬂbhE—Bheahft ?Rb%r-&@r-b-iial(s) ~-Leu~

Pro- D- Al &NN2; Na3 Pho- D- Pal $er-Tyr - D- Bt h- Leu- Bt h-
Pro-D- Al al2; Mﬁ@g‘b[?ﬁ?’t”z B!"pd Phe-D-Pal (3) -Ser-Mh-DPal (3) -Lou-

35 Mbh- Prit-BeADeNal {2) eP-pelrPlvspDaPal(d) mSexir Tyvrdinhzk ¢3) Seeu-

dersel ben. 40 2 e ndu goer Verbindung nach irgendei nem der
AnsprUche 1 bi s%ﬁyb%%dgrﬂaeﬂh?el | ung ei nes Medi kanentes zur Vegamteﬂ\dung

al s LHRH'%Ant agor¥shc-Redadd2d xPr-pf3 ~R TERSexs Ty nD1Txp
contractants sulyﬁa:.p..aﬁmg, CH DE, FR GB, IT, L| LU, NL, SE 45 1.

e R e R S T L

accept ablgs, foerbeDdAlaNﬂQnuel |l e: A repr6sente un residu am no-acyl e

choi si dans |le ggQ Epi. I, Sk Q) phias
N A DL As34- pr N RESDERRY (3) DRl oS I SR e Ard TR BP0
N- ACTD, L- p- chl or%ﬁﬁﬁyh&ﬁm’lgie N- Ac D, L- p- f | uor ophenyl al anyl e,
N- Ac- 3- ( 1- napht yir)aG=b-Nad 7)) &b-NoAFhel-d-Pan () seR arj-vhtl 1) Hrde-
13- (24, 62¢tr|methétﬁ §Eﬁ’_§ é}aﬂ?ganyle 9 t!lIlj 11111 INII HIilt EP
0 277 829 B1 B e fdu am no-acyl e choisi dans le rougee
consi stant en D-NhdoyDaiNalyi2d - mwmmw)awkq-b-ml?sr -
D p-fl uorophdnyl ﬁ*‘gnﬁ%_ ﬁ;othnyl al anyle, 2,2-di ph6ny| gl ycyl e,

D a-nd- thyl - or o a anyl e et 2- naph I) Dala resente
un resi d@ am no ¥ed Fé‘ Q\%&b@%r%# %’%‘@éﬂ‘%’fégﬁanyl e,

D 5 phenygbany-]mmﬁr §3-pyri dyI ) D al anyI e et
5 (2o naphyt ) O RLERY b SRRSO A S5 B Snia" | ©
o Pro-D~AlaNH,;
N-Ac~-D=Nal (2) -D-pCl~Phe-D-Pal (3) ~Ser-Tyr-D-Bth~Leu~Bth~
Pro~D-AlaNH,;
N-Ac-D=Nal (2) ~D-pCl-Phe-D-Pal (3) -Ser-Mbh~D-Pal (3) -Leu~
Y % Mbh=-Pro-D-AlaNH,; |

oder einem pharmazeutisch anneshmbaren Salz derselben.

40 25. Verwendung einer Verbindung nach irgendeinem der Anspriiche 1 bis 24 bei der Herstellung eines
Medikamentes zur Verwendung als LHRH-Antagonist.

Revendications
Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

45
1. Composé de formule
A~-B-C~Sexr-D-E-F-G-Pro~J (1)
o 123 4 5678 9 10
ou un de ses sels pharmaceutiquement acceptables, formule dans laquelle :

A représente un résidu amino-acyle choisi dans le groupe consistant en I'isomére D ou 'isomére L

de: )
65 N-Ac-D,L-A3*-prolyle, N-Ac-D,L-prolyle, N-Ac-D,L-phénylalanyle, N-Ac-D,L-p-chlorophénylalanyle, N-

Ac-D,L-p-fluorophénylalanyle, N-Ac-3-(1-naphtyl)-D,L-alanyle, N-Ac-3-(2-naphtyl)-D,L.-alanyle et N-Ac-
3-(2,4,6-triméthylphényl)-D,L-alanyle ;

" AN RO



et 3-(3-pyridyl)-alanyle,arlgnyle ou G E represente un r6sidu
3-(2-naphtyl)-D-al anyl e, 3-(3-pyrigh/pdrisalgnyl e, D-tyrosyle,
D-tryptophanyl e, D-nicotinyl-lysyle, pyridylacetyl-lysyle, DG u(AA) ou G
10 F represente un residu am no-acyl e choisi dans | e groupe

consi st ant en BLrep@santdl an résidn@amineiacyd ehoisl danshe ydupd eomgibtent ehn-D-phépylaphlandipe et
3- (2- napht y!| ) chlorabrginydianyle,D-pdiporerhénytalanyin D-p-silrabhérylalamds, 2Sydithérpiphicge, Rieé- | e
groupe consi s tiahp-clierodhénylalapde et 3 napbb-Belamtieess par |a fornul e structural e
sui vante: 15 -CHrep@®spnieOun tréspuzgmlchyly chojsi dans le groupe consistant en D-tryptophanyle, D-

NH al_:& N Phéqmelanyls. 3-(3-pyiryrO-afanyie et 3 @nsphiy)-Drleny}l eur de 1 b 5: R1
reprdsent e un ?’PB’é teAn Idé! ri aﬁfy"’lchﬁls'ﬁj%ﬁ 'SH@EPW“%%%BPWOV'T'?W&%WW'%

R2 reprdsente Fq}' éﬁ g e - HN- C=NR2_est oyau
repr~sent 4 par INCEN oy %éﬁ? lo,. '@E’a @’('? Pryrosyle, D-rypipp a“y[ét

N HN' D-nicoliny ysyle, pyndylaoé ~~~~~~~~ (
CH 140 KU> F représente un résidu amlno-acyle~ghg|§L da )ﬁt ;(fr%pe consistant on é A%ngl? arleélﬂleésg m a

une val eur de e, 'a“y;%g' é”‘°”"§’lﬁ¥k‘i}°" i S a0 ol S AOUDBe Bkl o BuaRL, 1

6 45 at ong; P o siiVan resente rou ogeno ou
represente un groupe Da ani ham de ; DI euci nam de . glycinam de ou - NHR4
dans | eguel R4 represente un groupe alkyle inf6rieur ou NHCONH2. 2. Conpose
suivant |la revendication 1, dansHN@EBICO-S0 A repr6sente un r~sidu
N-Ac-D-Nal (2) ou N-Ac-D-pCl-Phe; B rleprdsente un rdsidu D-pCl-Phe ou
D-pF-Phe; C represente un residu D(OHg),D-Nal (2) ou (¥Ppl (3); D represente
un residu Pal (3), Tyr, Arg, Deh, MoH, “Bth ou Pha; E represente un residu
DTy, @ Tyr, D-Nal (2), DPaI(S) Dl‘Eeh 55 D-Bth, D Moh ou D Pha; F
‘repr6sente un rdsidu Leu ou PE ﬁ deprGsente un r~sidu Deh, Bt h, Moh ou
Pha; et 601 Il IIIl12211 111 829 Bl J repr6sente un rdsidu

D- Al aNH2 ou d yNH2;

25 dans laquelle
naunevaleurde1a5;
R représente un groupe alkyle ayant 1 & 6 atomes de carbone ou fluoralkyle ;
R2? représente I'hydrogéne ou un groupe R! ; ou bien R'-HN-C=NR? est un noyau représenté par
les formules structurales suivantes : '

40

X X

dans lesquelles m a une valeur de 13 4; A représente I'hydrogéne ou un groupe alkyle ayant 1 4 6
45 atomes de carbone ; et X représente un groupe halogéno ou A ; st
J représente un groupe D-alaninamide ; D-leucinamide ; glycinamide ou -NHR* dans lequel R*
représente un groupe alkyle inférieur ou NHCONH..

2. Composé suivant la revendication 1, dans lequel :
50 A représente un résidu N-Ac-D-Nal(2) ou N-Ac-D-pCl-Phe ;
B représente un résidu D-pCl-Phe ou D-pF-Phe ;
C représente un résidu D-Trp, D-Nal(2) ou D-Pal(3) ;
D représente un résidu Pal(3), Tyr, Arg, Deh, Mbh, Bth ou Pha ;
E représente un résidu D-Trp, D-Tyr, D-Nal(2), D-Pal(3), D-Deh,
55 D-Bth, D-Mbh ou D-Pha ;
F représente un résidu Leu ou Phe ;
G représente un résidu Deh, Bth, Mbh ou Pha ; et

) ) ) A
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ou un de ses sels pharmaceuti quenent acceptables. 3. Conpose suivant |a
revendi cation 2, dans |equel: 6 EP 0 Zy7éB'gisent e un residu
N-Ac-D-Nal (2); B repr6esente un residu D pC-Phe; C represente un ré6esidu
D-Trp ou D-Pal (3); D représente un residu Tyr, Arg, Deh, Mh, Bth ou Pha; F
reprdsente un r dsapdisertiecun résidt D-ABNH2 ou GlyNH3 ; r epr dsent e un resi du D- Al aNH2 ou
un de ses sel s pihardeesoe sdls ghaanrestiquamend gecaptetdes, 4. Conpos6 sui vant | a
revendi cation 3, dans |equel G reprdsente un residu Deh ou Bth, ou un de
ses sels ph8r rﬁﬁ’weﬁéisqwh'erﬁveme@g?eﬂﬁh%mue% 5. Conpose suivant |a
revendi cat i on 4Arepssente wyigeidu NeAg-BlNa@ent e un rdsi du Deh, ou un de ses sels
phar maceut i quemBrierréserte pt BpifuR-pCidhe Sonpos6 suivant | a revendication 3, qui
r pond A |a for QpResante ﬁﬂ?‘hﬁ'ﬂ@l‘&-";&é’am é‘gg

-E’éﬁ?] BrgvgnPein| h9EPB4ans | aquel | e E represente un
rdsidu D"Fal (3)
7. Conpose sui véﬁf

%geglgz(gﬂqlgmfm ses sels phar rr:accca:uti qtéerrent _agcep_t abl es.
caf L. eque et sont identiques,
ou un de ses sels"3¥ *° espaha'lrmrfagé'ggutgwgﬁggn%ﬁ?m%tcept abl es. 8. Conpose suivant
| a revendi caliQhpss stivdnt fa rdV8tation!sPddnd ot & rebrésents un résidu Deh ou Bth, oy un de ses sels
N- Ac- D- Nal (2) -dhaibsiokcusibnt dobbaiabiecU- & Pro- D Al axiD, dans 1aquefle E
repr~sentg un residu Den, EgBth, D- Moh ou D Pha; 40 QU un de ses
sel s phar nmag.e oot Ng2Vint 38 FREHRRIOR St, dbhs 164UBTDE T6préeahty AR réstdd DeRY EUNGH B&lsbDEbIs3,
qui (r~pond | ph@maeifGubrRent Scceptables. N-Ac-D-Nal (2)

-D-pd - Phe- C- Ser- Arg-g-Leu-G Pro-D- Al aNH21 dans | aquelle E repr6sente un
r6si du D- Trp., domipeds(sdiyant BrdMaridictjon GLguDépand A IHBrmule ou un de ses sels
phar\%icomi guenent acceptables. 10. Conpose suivant |a revendication 9,
dans | equel E repr6esente un residu D-Trp ou D Pal (3%& ou un de ses sels
phar maceut idl formudeiphgnpaNal £2) IErpégnﬁ’%echa 1-E LS ReR1¥n 10,
dans quuelm_@m-:2 E sont identiques; ou un de ses sels pharnaceuti quenent
acceptabl es. 61 ' | 1111111111 HE 11111! 11 B | EP

0 277 82% B1 12. COfTPOS4 gui vant | a_revendication 3, qui r~pond A la
dans laquelle E représente un résidu D-Pal(3) ou D-Trp ;

- D pd - Phe- C Sep-

8%

formilo ou un de ses sels pharmaceutiquement acceptables.
7. | Composé suivant la revendication 8, dans lequel C et E sont identiques, ou un de ses sels
o % pharmaceutiquement acceptables.
8. Composé suivant la revendication 3, qui répond 2 la formule
35 N-Ac-D-Nal (2) -D-pCl-C-Ser-Tyr-E-Leu-G~Pro-D-
- AlaNH,,

dans laquelle E représente un résidu D-Den, D-Bth, D-Mbh ou D-Pha ;
40 ou un de ses sels pharmaceutiquement acceptables.

9. Composé suivant la revendication 3, qui répond & la formule

4 N-Ac-D-Nal (2) ~-D~-pCl-Phe-C-Ser-Arg-E-Leu-G-Pro-D-
Alam2 ')

dans laquelle E représente un résidu D-Trp, D-Pal(3), D-Nal(2) ou D-Tyr ;
50 ou un de ses sels pharmaceutiquement acceptables.

10. Composé suivant la revendication 9, dans lequel E représente un résidu D-Trp ou D-Pal(3) ;
ou un de ses sels pharmacsutiquement accepiables.

s5 11. Composé suivant la revendication 10, dans lequel C et E sont identigues ;
: ou un de ses sels pharmaceutiquement acceptables.
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N-Ac-D-Nal (2)-D-pCl-Phs-C-Ser-fl-E-Leu-G 5 Pro-D-All a2, dans |laquelle D

represente un rdsidu DeH, Bth, Mhgpydirgeg gy E reprdsente un r6esidu

D-Tyr, D-Nal (2), D Trp ou D-Pal (3); 70 ou un de ses sels

phar maceut i quenent accept abl es. 13. Conpos4 suivant |a revendication 12,

dans | equetl2. Eompnsé esvanttlerevendication 8l quilbépbyd a adorbuiPal (3), ou un de ses sels

phar'maceutiquement acceptables. 15 14. Conpos6 suivant |a revendication 3,

qui ré6pond a la formul o N-Ac-D Nal %‘ Cl -Pba-D-Trp-Ser-Tyr-

Leu- G Pro-D- Al aNU2, 20 dans | XNoherPs Elr(EIbrPgeﬁ!@er-Fﬁ )ib—snxﬁu'@'l'yr ou

D Nal (2F; parppn- , sel s pharnmacouti quenent acceptabl es. 15. Conpos6

suivant |a revendi catfon 3, qui repond Ala formulo 25

N- Ac- D- Nal (2)-D-pC - Phe- C-Ser - D- B- Lou- G- Pro- D- Al AH2, r’k%mdans Ia%uelle D et

G repr~sente g“s'qH?]'B (ot AmE " réSiy Do Bih MEh oy Pha. ot/ feprkonte 4] wisicly qt E
[

tent HIARE 6 DT D- Pal (3 d
e o R o A Ry S RRSle ol 1P 24 D-Fal (3 ouun de ses

rl\l—exgngl- Klglt 4(32)59 OS%E.L% @J%z‘a[%i %%Eﬂ&ii&@el %e'p_;gsreth)un sidu P-Tye ou BiPa) (3), quin do

ou un de ses sels p ar macouthue nt acceptables. 17. Corrpose sui vant Ia

revendi ¢at{40@ord os@lhﬂnvaﬁﬁ?%@&dn@&ubﬁ% qu@Bbh&)a la%etmule N- Ac- D- NRal
(2) -D pd -Phe- Ser- Tyr-D- Pal (3)-Leu-Deh-Pro-D- Al aHH2 ; ou un de

ses @I s phar maceut | querrent ATCRELBDLONAE (2P OplcTopnas b -Tup«Sely -y r-E-

revendlcat|0n3 ui a la formul o:
N-A DNa [5% %@%ﬁl(@ Ser- Moh-D- 55 Pal (3) - Leu- Moh- Pro- D- Al 6aE2

;0 nzde ses sel s pharmacouti quenent acceptabl es. 82
1 1111 11111 danslshuelle Exdprésgritd & rédidu) O-Trp, DR o) DAVER2)829 Bl 19. Conpose sui vant
| a revendi cati cml@deqefisebomwelaiqhwehtﬁcmtaeles-l\l- Ac-D- Nal (2)
- D pd - Phe- D Pal é -Ser-Pal (3) -D
15. Composeé suivant la revendication 3, qui répond & la formule
25

N-Ac-D-Nal (2) -D-pCl-Phe-C-Ser-D-E-Leu-G-
Pro "‘D"AlaNHZ i
dans laquelle D et G représentent, indépendamment, des résidus Deh, Bth, Mbh ou Pha, et C et E

représentent, indépsndamment, des résidus D-Trp ou D-Pal(3) ;
ou un de ses sels pharmaceutiquement acceptables.

35 16. Composé suivant la revendication 3, qui répond & la formule

N-Ac-D-Nal (2) -D-pCl-Phe-D-Pal (3) -Sex-Tyr-
D-Pal (3) -Leu-G-Pro-D-AlaNH, ;

40
ou un de ses sels pharmaceutiquement acceptables.
17. Composé suivant la revendication 3, qui répond 2 la formule :
45 N-Ac-D-Nal (2) ~-D~pCl-Phe-D-Pal (3) -Sexr-Tyr-D-

Pal (3) -Leu-Deh-Pro-D-AlaNHz ;

ou un de ses sels pharmaceutiquement acceptables.
50
18. Composé suivant la revendication 3, qui répond 2 la formule :

N-Ac¢-D-Nal (2) -D-pCl-Phe-D-Pal (3) -Sexr-Mbh-D-
% pal(3) -Leu-Mbh-Pro-D-AlaNH, ;

ou un de ses sels pharmacsutiquement acceptables.
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Pal -(3) -Leu-Bth-Pro-fl-AlaNH2 ; ou un de ses Sels pharmaceuti quenent
accept abl es. 20. Conpose suivant | ag Qﬁdﬁ 4on 3, qul rtpond a la
formule: 10 N-Ac-D-Nal (2) -D pd - Phe D Pa ?3 -Ser-Arg-D- Pal (3)
-Leu-Deh-Pro-D-Alam 2 ; 15 ou un de ses sels pharnaceuti quenent

accept abl es 19. Zbmptidrspigantlasavendioation|3aqul dpewdilgfatmuten 23, qui r~pond a | a
formule ~20 NFAc-D-Nal (2) -D-pd -Phe-D-Pal (3) -Ser-Bth-

D- Tyr - Leu- Bt h- Pr o- D- Al aNHactD2¥al (2) -D-pQlls Rhe dR-Ral (32-Ser-Pal (3) -D-

phar mceutlm(@plbgﬁcgehabkgsn i@.anﬁg ose suivant |a revendication 3, qui
repond Ada formule |-Ac-D Nal rTIC):I Phe-D-Pal (3) -Ser-Tyr-D Deh- 30

Leu- Deh- Pro- D- Al a% ou un de ses sel S pharnmaceuti quenent acceptables. 35
40 45 50 55 63~~Lundes ﬁﬁlﬁﬂﬁfmﬂﬂvﬂmﬂwc@m’@& 0 277 829 61 23. Conpos6

B - e 2 G S R e dave iR Y, g hgerdia & Bgue © 97 OUPS N ACD-Ral (2)
Leu' -t-h-Pfo-D Al aNH2; N-Ac-D-Nal (2) -D pd - Phe O-Pal (3) -Ser-Tyr-OPal 3)

- Leu- Moh- Pro- D AlaN2: nbiageri il (2) - 61 PRl b )29 s L AR L 3) -
Leu- Pha- Pr o- g@gom gl—ﬁ\ N%I S& pCl- Phe- D- Tr p- Ser - Tyr - D- Tr p-

Leu- Bt h- Pr o8 gh-Pro z N Ac- D- N1(

2) - D- pCl -,Phe- D-Tr p- Ser - Ar g- 0- Tsp- Lau- 8t h- Pro- D- Al aNH2; N- Ac- DNaI(Z)

- D- pd - uhe- D- m Tgpur s Sidbheadeutiqomer? acceptables. Leu- Pha- Pro- D- Al aNH,
N—Ac\/D Ns1(2)-D pd -Phe-O Pal (3)-Ser-Arg- D Pal (3)-Leu-Sth-Pro-D Al aNH2;

21. Composé suivant la revendication 23, qui répond 2 la formule

N .

N-Ac-D-Nal (2) -D-pCl-Phe-D-Pal (3) -Sexr-Bth-
D-Tyr-Leu-Bth-Pro-D-AlaNH, ;

25 ou un de ses sels pharmaceutiquement acceptables.
22 Composé suivant la revend|cat|on 3, qui répond 2 la formule

_ N-Ac-D=-Nal (2) -D-pCl-Phe-D-Pal (3) -Sexr-Tyr-D-Deh-
_ % reu-Deh-Pro- -D-AlaNH, ;

ou un de ses sels pharmaceutiquement acceptables.

40

50
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N- Ac- D- Nal (2) - D- pC1- Phe- D- Pal (3) - Ser- Arg- 25 .

D- Pal (3) - Leu- Pha- Pro- D- Al aNH2; N- Agp g-halgég g1 O- pCC- Phe- D- Tr p- Ser - Tyr - O- Bt h-
Lou- Bt h- Pro- O Al aNH2; 30

N- Ac- O Nal (2) - D- pdl - Phe- D- Tr p- Ser Tyr- D Phs- Lau- Pha- Pro- O Al aNH2;

N- Ac- O Nal 8. 2ympdss pBlantPnevdddiBition 3,(quidst cheisi-dans 16 grbupa :t h-
Lou-Bth-Pro-D-AlaNHt 2; 35 N-Ac-D-Nal (2) -D pd -Pha-D Pal (3) -8er-Mh-D
Pal (3) -Leu-Mh-Pro-D AlaNH2 m

phar maceat i quenent M@ppaﬂﬂéé2)ZQ“P@anBQrPI‘Bﬁlﬁﬁir‘ﬁ&é‘eﬁﬁ'?qgé*@é#ﬁr)éhant

un conpds4 sui L@n@.althupgoqoahganagg des revendi catlons 1 A 22 en nel ange

avec au noins un ex ent e t ) npos6
sui vant | es revendi gaﬁc ﬂ-l@qg&g% ﬁéggﬁﬁgeﬁ-gsﬁg%@t | y%ffr?nﬁ&n(tgca)gom ste
de LHRH. 26. Pmmmmerm-&paﬂ-atlﬁgm d' un conpos4 sui vant | a revendi cation
1, proc>d6 qui CO”DW@ oeﬂalem')abt-anldpaegoamqamr-%ec-uw-a-ﬂau3)-
facul t afd verren %‘%8 ide lie par c¢aval ence d'un pol ypeptide

pr ot eg6 pour o ﬁp @#f ornul e- (1) ou un de ses sels; ou le
coupl age nut uel 50 N-AmiﬂéZs)GQuQﬁé-ePthDré'd-‘mé&li‘hDaﬂms du

conpose d~sir6 o LJR1afNK,g2) |a transformation d un corrpose de

formul es(l) enl'unssq"r ro LanH C l%E

transformation d un ﬁ'?’%ﬁ%@gﬁé“f‘g'@ﬁé % % sel

pha couthuertmﬁ-&nmﬁnoa-b-lﬂm (c) la transformation d' un sel d'un
.

conpGs6 de formule Coale - TR Mo TR Jﬂi‘ JdPrp>> EP O
277 829 Bl Revendl catlons po&ﬂ) té'tshlcontra anﬁ sul vant sp ES GR 1.

Pr oced62econpr eregt-hafirgri~h %Wzi un conpose de formule 5
A- B- C- Ser - D- B- P- 0- PrNhAb;tZ-NaJZB-D-chI-IPr&-D-ﬂ’al (B)~-Sexr-<RArg- CQu d' un de

ses sels pharne&e‘yédjugjl’arﬂu gpll 5% éjl.prrrul e dans laquelle: A

represente un residu am no-a !i[ C oupe copsistant en
|"isomere Dou | |soﬁ‘mﬁ‘é'q_"&f N‘%@-qﬂ'l_h%"o {?%‘ Q),‘L prolyle,

RF AE- E, i Plhenyl @tﬂﬂyts)-%f\wmwﬁmpmmww al anyl e,

c- D, L- p-fl uor opheny),al a nl) —Bha. _

N- Ac- 3- (1- napht yl) - ,tﬁ%ﬁ@?’e‘ﬁ?ﬂ: %CJ( f'?ﬁip% vs %ff aYanyI eét N-Ac- 15
3-(2,4,6-trinetbhgupBthyProeD+Akatihyl e; B represente un residu anino-acyle
CE|0I }Silcr }g]uans l'e gr OUpﬁ- foJd Lﬁ{.ﬁofH?L&prﬁwi@lwyLSerDrpr-n-pna-

chl otep

enyl al anyl e 0 nyl al anyl e, D-p-nitrophenyl al anyl e,
2, 2-di phenyl gl yE?Pé grﬁBH éﬁg’f‘ Pt chl orophenyl al anyl e et

3-(2-naphtyl) - D al anyl-ep-D-Nal(2)-D-pc.1-Phe-D-Pa1(3)-Set-Tyr—D-Bth-

t Leu-8th-Pro-0- AlaNHz,
35

U N-Ac-D~Nal (2) -D-pCl-Phe-D-Pal(3) -Sex-Mbh-D-
Pal (3) -Leu-Mbh-Pro-D-AlaNH, ;

40 ou un de ses sels pharmaceutiquement acceptables.

24. Composition pharmaceutique comprenant un composé suivant 'une quelconque des revendications 1 &
22 en mélange avec au moins un excipient pharmaceutiquement acceptable.

45 25. Composé suivant les revendications 1 & 22, destiné & &tre utilisé comme antagoniste de LHRH.

26. Procédé de préparation d'un composé suivant la revendication 1, procédé qui comprend
élimination des groupes protecteurs et, facultativement, d'un support solide lié par covalence d'un
polypeptide protégé pour obtenir un composé de formule (I) ou un de ses sels ; ou le couplage mutuel
50 dans la séquence requise de deux fragments du composé désiré de formule (l) ; ou
(a) la transformation d'un composé de formule (1) en un sel pharmaceutiquement acceptable, ou
(b) la transformation d'un sel d'un composé de formule (I} en un sel pharmaceutiquement accepta-
ble, ou
(c) la transformation d'un sel d'un composé de formule (I) en un polypeptide libre de formule (l).
55
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C represente un residu am no-acyle choisi dans | e groupe consistant en
D-tryptophanyle, D 20 ph~nyalgpybfr g28-g13- Pyridyl)-D-al anyl e at
3-(2-naphtyl)-D-alanyle; D represente un residu am no-acyle choisi dans |le
groupe consi stant en L-phénylal anyle, L-tyrosyle et

3- ( 3- pyri dyRe¢veatiaatidne paur IgsBtas contrdstanks subans2 ESfGR un r 6si du
3-(2-naphtyl)-Dal anyle, 3-(3-pyridyl)-D-alanyle, Dtyrosyle,

D- t r ypt ophany | Repcé@s compenant izl prdpgretion d'un pgmpogh/degforBulel - | ysyl e, D- A3 u(AA) ou G
25 F represente un rdsidu am no-acyl e choisi dans | e groupe
consistant en L-leucyle, L-norleucyle, L- phenylalanyle, L-tryptophanyle et
3-(2-naphtyl)-L-al anyl e; GX-p+QeSat<D+B-Fed+Hoagi no- acyl gxghoi si dans le
groupe consistant en les raiZzalix 4epsdéent8s garlba formule structurale

sui vante: 30 - UN-CH—co- | ~~~~~ I ( X 2)n (I 35

N R1- LNaCUN2 40 F\ eur ﬁ represente un
ow:! es © |q ent ac es, formyl

gr oupe al &yl € “ﬁ' ésj;nte urgéasldu Ffr‘ggnto-ac Ie%? ﬁ?i% ol ﬂgo?ﬁi;ﬁ er?“ I’lsomererl?gu Id So(ran'caet

| ' hydr ogene ou rou e B ey un_noyau repr dSent

par |es formul eq\l BECAE-“%E’I{(IQSN E&’M’BBE SN-Ac-a L'ﬂ%nﬁalalwle, -A'éIWL-p-chloro hényl :14 t\
H N N 50 A-- ylalanyle, N-AS-3 5naphtyQ D.L-2lanylo,N-Ac:S g-napfggrl)- nﬁﬁ A
111111 113,411 11%3«116 -riméfhylphénfl)-D, L-blanyle 1
| esquel  es m a WIRp¥sn@UIn ESidd a&.néaeyueﬁcwo@paﬂs a8 gRupe E&sﬁlmbna: mnmngé Obipe
al kU ayant 1 @nibrogtishyidnyi6leD-SALSHRElalale, X0-5-RipdpRErgIRIaRYId/ 12,205 hAEIIRIYBAS, CBERS-
ou et J repr agsptiforsphéryRiahybiot B-(Shaphtyipbalatlds ; D- | euci nam de ; gl yci nam de
ou - NHR4 dans | equplésdite e PésRIB camid-ddyle Ghaisi PRnA K Ylodpel ctheistant h Duyphdphinieli?2D- 6
2. Prdcede sui Vv phdnydlanyle 3/ @pehidyieDiatanylélet 3g2thaphigirPatamde ;| ' el | mi nat i on des
groupes prot ect @uesréshte uhadsidu taaminbaeyle ceisitdanstio grougeLpsistant grol-pheeyldlangle Jatyrosyle
coval ence d' un pb3-Bmerdviydenyisaigedpeou®our obtenir un conpose de fornule (1)
ou un de ses selEsteprétenteainaésidy| Segoanity) Deslanyle 3S-prridybRralemvice Driwesries B-neorienyie.
fr agment s du D-nicotinyl-lysyle, pyridylacétyl-lysyle, D-Glu(AA) ou G ;
25 F représente un résidu amino-acyle choisi dans le groupe consistant en L-leucyle, L-norleucyle, L-

phénylalanyle, L-tryptophanyle et 3-(2-naphtyl)-L-alanyle ;

G représente un résidu amino-acyle choisi dans le groupe consistant en les radicaux représentés

par ia formule structurale suivante :

~ % ~HN-CH-CO-
. 35 . _ lim
N7 R1-HEN-C=NR2
40 "dans laquelle

naunevaleurde 12 5;

R! représente un groupe alkyle ayant 1 & 6 atomes de carbone ou fluoralkyle ;

R2 représente I'hydrogéne ou un groupe R! ; ou bien R*-HN-C=NR?2 est un noyau représenté par
les formules structurales suivantes :

l {
c : c
HN/ \N Hh/ \N /C\\

N
50 ' . ' \ /
\;""_/ A_?__(CHz)m
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conpose d6sire de fornule (1); ou to (a) la transformation d' un
conpose de forrmule (1) en un sel ppppPBEeYd gguenent acceptable, ou (b) la
transformation d' un sel d' un conpose de fornule (1) en un sel

phar maceut i quenent accepta- ble, ou (c) la transformation d' un sel d'un
conpose de f danmidsque(lds)m @unel valguotey p &t ;i Al@piésdnted hylirogbme suninagréupy alkylié ayast 1 4 6
Proc~dd sui vapmed do caboner@t X sepréeentelunarpup@haicgérermdiicat i on 2. dans | equel est
produit un conpotserésbatesun réejdie P-alaginamider cB-4encivamide i glysingmideyocNHIR* Nieh¢ Bpued iR*
N- Ac- D- pCl - Preprésqpterunrqupepliivie infériepicasi NHEONH)Cl - Phe ou D- pF- Phe; C represente

un r6si @u DTrp DNaI(2) ou D-Pal (3); 20 D represente un residu
Pal (3), Ty*, P® Féj’ pheant lapygndiqalion 1o gui Pﬂ’apfefE' 'té@'b‘Fﬂg'éFﬁsé"ii’ﬁesr%%‘?%rslﬁtﬁ tative-
D-Tyr, D-Nal g‘ dgﬂ BupP ’53)5°"db' ﬂ copgleacs, duppRiynePtda Arogef pourFobienis uR compass d’ﬂ
r~sidu Lou o Eﬁ1°°l‘ 2P it ‘i‘f"s Btsﬁq"%ﬁ""aﬁ" °“" ’%Qmeﬂts

repr~sente u rﬁﬁ" 5rﬁ’ﬁnc d L\Ior n ce% u t
phar mectut qzizﬁ%ﬁ Ll el e e p Ll ek e (T

N- Ac- D- Nal (2) (7&}3 EEREAAGH Rt Jnﬁ?:g:qbbsg)aé’ﬂ}lm Hion gmaagsmrgdyﬁmru%ﬂ]du

D-Trp ou D Pal reprdsente un resid Bt h
ou Pha; ;sF g epioeR e tliPant! B revbhdithtion-€du Ta ﬁ%en&uc&ti@rpée&aﬁmeﬁudﬂ @str;f?o%hi@Un Ebrilosd\btns OU
un de ses selggugphar maceuti quenent acceptables. 35 5. Procedd suivant |a
revendi cati on Krepsdn® unGHtaIN-RD-NQEPSIN-Ac-DRCABPOSe dans | equel G
repr=sente un B epiécknteldmésiiy DRIONMPheDd DiPF-PHR ;S€S Sel s phar maceut i quenent

accept abl es. 6C rdpréeantecid résitiu\DaTrp, O-Meal(R)udrREI@B)at i on 5, dans | oquel est produit
un ®s6 dand repdsants un@sidePalf),digt, Argueh; Mbh, @th dodtha; ou un de ses sels

phar maceut i queFrrepésanteovpésidoIDEEp, DITYr, D-NRRI0B-GalS). HeeharBth] RrMblewel&haiat | on 4,
dans | equel esk repésateiu résidudenpdde;quil repond | la formuli N-Ac-D- 45 Nal
(2) - D pd - PheCG @reeentsmyprésisiu Reh, B, Mob.ow Pir : ahirepideante unaéfis ID-AlaNH: op GlvliBent e un
resi du D- Pal (394 Y9 BesTsels Phasmaqeptiayemeskaccapiables.nhar maceut i quermrent accept abl es.
50 8 PrﬁcedG suivant | a revendl catlon 7, dans_| equel gest gr oduit un conpos6

dans | equéet 'E"‘B f‘ tio s Igqye{ st Rreduit ya camere daAsitEL e ut | quenent
accept abl es. % al( ‘evendi cation 4, dans |equel ost produit
un conpose qu re B’ N-Ac D- Nal (2)

-D-pCL- g Ser - exrep Juary,A 68, 86 ou pha;

F représente un rés1du Leu; et
J représente un résidu D-AlaNH; ;
ou un de ses sels pharmaceutiquement acceptables.

_ 35 5. Procédé suivant la revendication 4, dans lequel est produit un composé dans lequel G représente un
o résidu Deh ou Bth, ou un de ses sels pharmaceutiquement acceptables.

6. Procédé suivant la revendication 5, dans lequel est produit un composé dans leque! G représente un
résidu Deh, ou un de ses sels pharmaceutiquement acceptables.

7. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule

N-Ac-D~
4% Nal (2) -D-pCl-Pha-C~ Ser-Tyr-E-Leu-G-Pro-D-AlaNH,

dans laquelle E représents un résidu D-Pai(3) ou D-Trp ;
ou un de ses sels pharmaceutiquement acceptables.
50
8. Procédé suivant la revendication 7, dans lequel est produit un composé dans lequel C et E sont
identiques, ou un de ses sels pharmaceutiquement acceptables.

9. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule
55
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EP G 277 829 Bl dans |aquelle E represente Un residu D-Den, D-Bth, D Mh ou
D-Pha; ou un de ses sels pharnacout iém@zg%ceptabl es. 10. Procede
suivant |a revendi cation 4, dans |equel est produit un conpos6 qui repond A
la formule N-Ac-D- Nal (2) -D-pd-Phs-C Ser-Arg-E-Leu-G Pro-t-Al aNH2, 10
dans | aquel | e dang'IsjusiRENBHrEsed uf @3idal D-Dien, D-Bth, MBtedu(BiPha ;D- Nal (2) ou D Tyr; ou
un de ses sels phamdacesitelsqpharmecsuticasoenpbaidtantes. 11. Proc6de suivant | a
revendi cati on 10, dans | equel est produit un conpos6 dans | equel E
represent e Uh Pidgédé suivant i redgndisafignpt, dans Bafh bt Bipduitan compadé as eéporsid g formule

phar maceut i quenent acceptables. 12. Procede suivant |la revendication 11,
dans | oquel est produit uh conpos4 dans |equel C et E sont identiques;, 20
QU un de ses sels pharnaceuti quenent acceptables. 13. Procede sulva%D-a
revendi cat i Nal42)dhepCheBhie -t S@rolnig- RHLen-fFeProrD-ALaNH] A | a formule

N-Ac-D RAlI (2) -D pgl.-Phs-C Ser - -Leu- r O- l.alW2, dans |aquelle D
represente un %%sslfﬁglgﬁfgéﬁﬁﬁmﬁ’gﬂ#?&é:é%%ﬁﬂa%@r@éme un r6sidu D Tyr,
D-Nal (2), 90 °lt£"1dr°|§eou°s[& =8 wc) a1 R %€es sels phar maceut i quenent
accept abl es | e : i '
o odui & up Shrioeedd AREAT, Sokfithn 16 bR A oEHHIB onefiTans BAMEL oo v,
un de ses sel %ﬁg@%@y;g,%mt@%gp%t%_ 35 15. Procede suivant |a
revqﬁ&rl‘cti}i cation 4, dans |loquol est produit un conpose qui repond a la formule
N- Ac- 40 Malprécdgé suivantPelrevBitication T1; 8dns TdGuel sl froduit-unr ddmpbsé dahd<idquedenst E sont
Iaqﬂle E repdensgeé e un r6sidu D-Trp, D-Tyr ou D-Nal (2); ou un de ses sels
pharyeceud i queneat unadecepsetighaemacedtiqudrbent &icetante. sui vant | a revendi cati on 4,
dans | equel est produit un conpos6 qui repond a la fornule N-Ac-D 50
Nal (2) - D- pCH3. Fhieré @8 Siyant B-revendication3, Fame Jeguehast Produfiamomhpgé ali réporid Zela fa@nule
representent, inddpendamment, un residu Deh, Bth, Mdh ou Pha, et Cet E
representent, independament, un residu D-Trp ou D-Pal (3); 55 QU un
de ses séfs pharnacouti quenent acceptables. 67 * c L M dN-Ae-D-
Nal (2) -D-pCl-Phe-C-Ser-D-E-Leu-G-Pro-D-AlaNHl,,

dans laquelle D repfésente un résidu DeH, Bth, Mbh ou Pha, et E représente un résidu D-Tyr, D-Nal(2),
\ %0 D-Trp ou D-Pal(3) ;
ou un de ses sels pharmaceutiquement acceptables.

14. Procédé suivant la revendication 13, dans lequel est produit un composé dans lequel E représente un
résidu D-Tyr ou D-Pal(3), ou un de ses sels pharmaceutiquement acceptables.
. 35 .
U 15. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule

N-A¢-D-
4 Nal (2) -D-pCl - Phe-D-Trp-Ser-Tyr-E-Leu-G-Pro-D-AlaNH,,

dans laquelle E représente un résidu D-Trp, D-Tyr ou D-Nal2) ;
ou un de ses sels pharmaceutiquement acceptables.

16. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule

. N-Ac-D-
50 Nal(2)~D-pCl -Phe-C-Ser-D-E-Leu-G-Pro-D-AlaNH,,

dans faquelle D et G représentent, indépendamment, un résidu Deh, Bth, Mbh ou Pha, et C et E.
représentent, indépendamment, un résidu D-Trp ou D-Pal(3) ;
55 ou un de ses sels pharmaceutiquement acceptables.

i AR O
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EP Q 277 829 Bl 17. Procede suivant |la revendication 4, dans |equel est

produit un conpose qui repond A IaEng g]é% AC-D- 5 Nal (2) -Dpd
-Phe-D-Pal (3) -Ser-Tyr-D-Pal (3) -D- AlaNH2 ou un de ses sels

pharmaceut i quenent acceptables. 10 18. Proc6de suivant |a revendication 4,

dans | equely, potsdBs@ekn ik rddéhdﬁ&ﬁﬁﬁ,sﬁnélbk?uer ROt fn Edtpb$d i Sond BHaYermlaieNal (2)
-D-pd -Phe-D-Pal (3) -Ser-Tyr-D t5P - Leu- Deh- Pr.o- D- Al aNHz2 ou un de

ses sel s pharmacouti quenent accept abl es. 20 19. Procede sui vant | a

revendi cation 4, dans |equel est prodult un conpose qui repond N-Ac-R-
formul es MaAdZ}-P\BI-pCZ.) Plie gD PalRE) - Ber~-Ryir {{83)Pal {B) ~Wen - Peb-03)

- Leu- Moh- 5% gniA3am 2 25 ou un de ses sels pharmacoutiquement acceptabl es.
20. Proc~ suPvant |a revend| cation 4, dans |lequel est produit un conpos4
qui rdpond A la formule: | N-Ac-D-Nal (2) -D pd -Phe-D
Pal (3) Ser-Pé’l““CS?SQSBB'SP'%"(@)’“"Q'F_%D‘B’FWP'B%DAlaNMZ  ou un de ses sels
phar maclé’uthue t acceptables. 35 21. Procede suivant |a reyendication 4,
dans | equel® 8@?58#6&&1 Ia ’elﬁ?f‘dl‘,’ﬁl?ﬁés"é‘“ﬂﬂ‘iuelreébﬂ?ﬂﬂ“t 4N FOmPPES gy fPeend KL'WE"‘BleNaI (2)
-D-pd -Phe-b-Pal (3) -Ser-Arg-D- Pal (3) -Leu-Deh-Pro-D-Alan82 ; 40 ou un

de ses sels phar macouji flécHifa B¢a§R 6% -pha- ﬁlpgﬁc{@)s‘%ggmpiﬁa.n_.
revendi g‘% %\&4 dans %Cguel 6&5§§0d un conpose qui r6pond a fornule
45 N-Ac ) 7lbsu- rpnRp- R ¢3) -Ser-Eth-D-Tyr-Leu-Sth-Pro-D- 50 A
aNH2 ou un de ses sels pharnmaceuti quenent acceptables. 23. Procede suivant

| a revendi catlcbguﬂdeg@QaS Wgu%gmeptréaggﬂhgbyn conpose6 qui r6pond a |la
formule 55 N-Ac-1)- Nal Phe-D-Pal (3) -Ser-Tyr-D Deh-

|c-:eU \[Lbhzol\P/Irﬂ- ﬂo&d@)s&?ard la ?@Bendlcatlon 4, dans lequel est prddult k- dopdsklqlilddohd @ lalsdrnbib: - * *

N-Ac¢c-D-Nal (2) -D-pCl-Phe-D-Pal(3) -8exr-Mbh-D-
Pal(3) -Leu-Mbh-Pro—D-AlaNHz }
25
ou un de ses sels pharmaceutiquement acceptables.

20. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule :

UL, N-Ac¢-D-Nal(2) -D-pCl-Phe-D-Pal (3) -Ser-Pal (3) -D-
Pal (3) -Leu-Bth-Pro-D-AlaNH, ; |

ou un de ses sels pharmaceutiquement acceptables.
35 .
\/ 21. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond & la formule :

N-Ac-l_)-Nal (2) -D-pCl-Phe-D-Pal (3)-Ser-Arg-D-
Pal (3) -Leu-Deh-Pro-D-AlaNH, ;

40
ou un de ses sels pharmaceutiquement acceptables.

22. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule

N-Ac-D-
Nal{(2) -D-pCl-Phe-D-Pal (3)-Ser~-Bth-D- 'ryr-Iaeu -Bth-Pro-D-
50 AlaNHz }

ou un do ses sels pharmaceutiquemerit acceptables.

23. Procédé suivant la revendication 4, dans lequel est produit un composé qui répond 2 la formule
55

N-Ac-D-Nal (2) -D-pCl-Phe-D-Pal (3) ~Ser-Tyr-D-Deh-
Leu-Deh-Pro-D-AlaNHz :

- O 0 "lLI Il



EP G277829 Bl ou un de ses sels pharmaceuti quenent acceptables. 24. Proc6d6
suivant |a revendication 4, dans le 8izi§§2 qoduit un conpose qui est
choi si dans | e groupe: N-Ac-D-Nal (2)-0-p -Bhe-D—PaI(3)-Ser-Tyr-D-PaI(3)-
Leu-8th-Pro-D- Al aNH2; N-Ac-D-Nal (2)-D-pd -Phe -O Pal (3)-Seer-Tyr-D-Pal (3) -
10 Lou- Moh- Pr ér Un-délsad\els; pharmaceutiquement acceptables.

N-Ac- O Nal (2) - D pd - Phe- D Pal(3)-Ser-Tyr-0-Pal (3)- Leu-Pha-Pro-D Al aNH, 75
N- Ac- D- Nal( 24 -Fdcid8 suvime lalDevbndicafimr4; dans lebuel egd protivétiun Borhpdst qui Est AhassNtiids le groupe :
N-Ac-D-Nalt(2) -D pCm-he-D Trpl-Ser-Arg-O Trp- Leu-Sth-Pro-D Al aNH2; 20
N-Ac- O N (2)- O pCl-Phe- Q Tr p- -Arg-O Trp- Leu-Pha.Pro-OAl aNH2; 2

N- Ac- D- Nal (2) - D- pd -@M%ﬁ%gﬁssﬂrgﬁ%ﬂ‘eﬁ%ﬁe} EéuS&%Tnf!ber'i?&ilﬁir 30
N- Ac- D- Nal ( 2) >DepCa P f2+-ABaNRgE - Ar g- D- Pal( 3) - Leu- Pha- Pro- O Al aNH2;

N- Ac- D- Nal (2) - D pd - - Q< Tr Ds -sr- h- leu- Pr.o- O- Al aNd2., .

N- Ac- D- Nal ( 2) - D- pd %%1’#8@2?- %P@%hmﬂttfsﬁ&%réﬁ@'ﬁmﬂ%ﬂu3>-
N-AC- O N&f ( 2) - bepEMeR X +FBFABRNBg;- Tyr-D. -t h- 40 Leu- Bt h- Pr o- - Al aNNH2

N- Ac- D- Nal (2) - D- pCL-\Rhyes [y Bk { 8% s%LbMiuﬁ&ea.gtf.Eehg?ﬁg%{mﬁaﬁ{g%w& :

ou un de ses sels pharmacout i queent "acce es. i on
conpos6 . sui vant-au=fhafeot®nileNtes revendications 1 A 24 dans |a

préparation d' un 50 NeARIDSREENR ) iu&ﬁn&mewbus'e&e-mm@-wgagoni ste
de LHRH. 55 69 &1;&1 111111 1122 i i 1111711 * L
s U Leu-Bth~Pro-D-ARlaNH,i
N-Ac~D=Nal(2)=~D=pCl=Phae=D=Trp~Ser~-Arg~0-Trp~
W 20 Leu=Bth-Pro-D-AlaNH,; :
N=-Ac=D=-Nal(2)-D-pCl-Phe-0-Trp-Ser-Arg=-0D=-Trp~
Leu-Pha-Pro-D-AlaNHz;

M

25
NeAc~D-Nal(2)-D-pCl-Phe=-D-~Pal(3)-Ser~-Arg-
: D=Pal(3)-Leu-Bth~-Pro-0~AlaNH,;
\J, % N-Ac-D-Nal(2)-D-pCl—Phe-D-Pal(3)-§er-Arg-
D~Pal(3)-Leu-Pha-Pro-0-AlaNH,;
NeAc=D~Nal(2)~D-pCl=Phe-D-Trp-Ser-Tyr-D-Bth-
Leu-Bth~Pro~D-AlaNH,;
U N-Ac=D=Nal(2)~D-pCl-Phe~D-Trp~Ser-Tyr-D-Pha-
Leu-Pha-Pro~0-AlaNH,;
N-Ac-0=Nal(2)~D~pCl~Phe-D=Pal(3)~Ser-Tyr-D-Bth-
40 Leu-Bth-Pro-D~AlaNH,;

N-Ac-D-Nal(2) -D-pCl-Phe-D-Pal (3) ~Ser-Mbh-D-
Pal (3) ~Leu-Mbh-Pro-D-AlaNH, ;

45
ou un de ses sels pharmacsutiquement acceptables.
25. Utilisation d'un composé suivant 'une quelconque des revendications 1 2 24 dans la prépération d'un
50 médicament destiné 4 &tre utilisé comme antagoniste de LHRH.

66
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