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(54) Bezeichnung: NEUE LHRH-ANTAGONISTEN MIT VERBESSERTEN LOSLICHKEITSEIGENSCHAFTEN

(57) Abstract

The invention relates to peptides which contain N-methylated amino acid building blocks and are provided with improved
water solubility, Medicaments containing the inventive peptides can be used for the treatment of hormone—dependent tumours and
hormone—influenced, non-malignant diseases.

57) Zusammenfassung

Die Erfindung betrifft Peptide, die N-methylierte Aminosdurebausteine enthalten und eine verbesserte Wasserlslichkeit aufweisen.
Arzneimittel, in denen die erfindungsgemissen Peptide enthalten sind, konnen zur Behandiung hormonabhingiger Tumore und
hormonbeeinfiusster nicht—-maligner Erkrankungen verwendet werden.




pepti des agrees with that nonmencl ature explained by the 15 | UPAC-1 UB
Comm ssion on Bi ochem cal Nonenclature (European J. Biochem 1984, 138,
9-37), in which, in agreenent with the conventional represgsetabeerood he
am no groups at the N term nus appear to the |left and the carboxyl group
at the C termnus appears to the 20-right. The LH RH antagoni sts such as
the peptides according to the invention include naturally occurring and
synthetic am ndedlds;HRhearftorgmeris tne| i ingy Alreprowad , sdbubilliey Ser, Thr,
Lys, Arg, Asp, Asn, Au, Gn, Cys rB‘%}ErtEQE’ Tyr, Pro, Trp and His. The
abbrevi ations 25 for the individuaP amno acid residues are based on the
trivial names of the am no acids and are Al a=al ani ne, Arg=argi ni ne,

d y=gl yci neTheLeudweudiing LysEhyss neto Paukd) =3By i ) a,a0i ne,

Nal (2) = '(%Qﬁ?@%hél ) - ﬁll ni.ne, Phe=pheny| al ani ne,t?a(‘j%ﬁﬂw:JS ha0Lhg
Cpa=4- chl or GPRERYFEI ai T30 B oZpF BPF k> ©Ser —BEPFRESSFhr £ eohhae,

Tr p=t rypt ophaaparItyotyrofi ndeard Sanpsanassi nesdiAldmani 10 iaci ggicgescri bed
here origin ro eries, i ot nti oned, ot herwi se,. For exanpl e,
D- Nal (2) isé{"ﬁf’eg a Iﬁlkgg‘ﬁgﬁgon&%r éB%?%lﬁlfp t hyiPy D%Qleanluﬁg aflfi sehei's. 35

t he abbrevi BEfbA2RBRLE- séPine thsubdtieaimieoris @rf t HeoBromer depeaap: i N t he

si de chain ghmbysknay ehdse:ﬂ@ﬁéemeﬂueme%r &eu%!’nﬂhe'ﬁ%%nitn @{9&%@%3 behi nd

Lys, if 0approgfli ate in the formof an ab viation. 17 Septe 5003 - 2
-t herYabbP YR at i Bhs REH H e: PAOStALS  BhEPEBElASH2DCCIBEEM 1GRDYz
endometriosis.

The nomenclature used for the definition of the
peptides agrees with that nomenclature explained by the
15 TUPAC-IUB Commission on Biochemical Nomenclature
(European J. Biochem. 1984, 138, 9-37), in which, in
agreement with the conventional representation, the
amino groups at the N terminus appear to the left and
the carboxyl group at the € terminus appears to the
20 right. The LH-RH antagonists such as the peptides
according to the invention include naturally occurring
and synthetic amino acids, the former including Ala,
Val, Leu, Ile, Ser, Thr, Lys, Arg, Asp, Asn, Glu, Gln,
Cys, Met, Phe, Tyr, Pro, Trp and His. The abbreviations
25 for the individual amino acid residues are based on the
trivial names of the amino acids and are Ala=alanine,
Arg=arginine, Gly=glycine, . Leu=leucine, Lys=lysine,
Pal{3}=3-(3-pyridyl)alanine, Nal (2)=3-(2-naphthyl) -
alanine, Phe=phenylalanine, Cpa=4-chlorophenylalanine,
30 Pro=proline, Ser=serine, Thr=threonine,'Trp=tryptophan,
Try=tyrosine and Sar=sarcosine. ALl amino acids
described here originate from the L series, if not
mentioned otherwise. For example, D-Nal(2) is the -
abbreviation for 3-(2-naphthyl)-b-alanine and Ser is.
35 the abbreviation for L-serine. Substitutions on the &g
amino group in the side chain of lysine are represented
by a term placed in brackets behind Lys, if appIOpriate

in the form of an abbreviation.



DC D PEA DW 15 Fnoc HF HOBt HPLC He 20 TFA z Hci a Acetyl

3-Am no-1, 2,4-triazol e-5-car bonyl 4-(4-Anidinophenyl)aninonI 4-digxobutyl
tert - Butyl oxycar bonyl BenzotriazoI-I-oxy-tris(dinethylaﬂhﬂgﬁe&p@qgmhonium
hexaf | uorophosphate Di cycl ohexyl carbodiinide Dichloronethane

Di net hoxyphenyl - di met hyl net hyl enoxy- cagbonyl . (D met hoxy-di met hyl - Z) Di

| sopropyl carbodiimde N, N D isopropylethylamne D nethylfornanidé

Fl uor enyl meshyd oxyioer&enyt i ohydnoébiugree acid 1 _Hydroxybenzotriazol e

Hi gh-pressure liquid chrfmat ography Methyl Trifluoroacetic acid

Benzyl pxyca’%cbonyl _ Aofb¥ttrul I'ine ~4-chl or ophenyl al am ne 25 The pepti des
accordi ng tmx:4 he |nyemmimo—hré,aﬁatbgae$e~6fcﬁhé0nyl

| ut ei ni zi ng-ho - i -
g-hormone; rel eas) ng, Doy mo0g) LhHEE ) 4-aioxobutyl

5 Boc tert-Butyloxycarbonyl =
Bop Benzotriazol-l-oxy-tris (dimethylamino}-
phosphonium hexafluorophosphate
DCC Dicyclohexylcarbodiimide |
DCM Dichloromethane
10 Dbdz Dimethoxyphenyl—dimethylmethylenoxy—carbonyl
(Dimethoxy-dimethyl-Z)
DIc Diisopropylcarbodiimide
DIPEA N,N-Diisopropylethylamine
DMF Dimethylformamide
15 Fmoc F1uoreny1methyloxycarbonyl
HF Hydrofluoric acid
HOBt  1-Hydroxybenzotriazole
HPLC High-pressure 1iquid chromatography
Me Methyl
20 TFA Trifluoroacetic acid
7. Benﬁyloxycarbonyl
Hei. Homocitrulline
Cpa 4-Chlorophenylalamine

25 The peptides accoxrding to the invention are analogues
of the luteinizing—hormone—releasing hormone {(LH-RH),
which has the following structure:
p—Glu—His—Trp—Ser—Tyr—Gly—Leu—Arg—Pro-G1y~NH2,[LH—RH,
gonadorelin].

30
For more than 20 years, researchers have sought

selective potent antagonists of the LH-RH decapeptide
[M. Karten and J.E. Rivier, Endocrine Reviews 7, 44-66
(1986)]. The high interest in such antagonists is based
35 on their usefulness in the field of endocrinology,
gynaecology, contraception and cancer. A large number
of compounds have Dbeen prepared as potential LH-RH
antagonists. The most interesting compounds which have

been found to date are those compounds whose structures

are a modification of the LH-RH structure.



whi ch has the follow ng structure: p-Q u-H s-Trp-Ser-Tyr- dy-Leu-Arg-Pro-
A y-NH2, [LH-RH, gonadorelin}. 30 For nore than 20 years, researchers have
'sought selective potent antagonists of the LH RH decap&meptembgriookart en
and J.E. Rivier, Endocrine Reviews 7, 44-66 (1986)]. The high interest in
such ant agoni sts is based 35 on thei r dseful ness in the field of

endocri nol ogy, gynaecol ogy, contraception and cancer. A |l arge nunber of

conpounds haNe bee@tprs%p:a.re&d cafs ;El@t@ﬂilﬁl ahthbbi%ﬂstgnhﬁgomb%ﬁneﬁ‘eb
been.found to dat& are those co ounds
r

interesti ngtfggrrg%l{rllodu i.ch %
whose structured” Ar& VS Aodi 19 caff8R26F St KBNS REFS E@F&rdélesﬂlfs*é‘btenber
2003 - 3 Thleefip@ﬂlismmﬂs Iof @otedt amtagdnist s 2yas3obkabned. byrhd he
|ntroduct|o(9u (W r dyes i Nto, . the posi s 1 2, 3
and 6 or 2, 9@013‘ hg ac{c?ug&(:)f-rrgégg \%ZlE 0 \ﬁro%nds Jfﬁeagoré)‘?)]gﬂ% is as
fol l ows® 5 &M@ éﬁ\lﬁ@ RFHES apEef | First nélrléat:euevlhwdncﬁavbatraketmkeme pl ace

of the aﬁln@h@Cpﬂéc@rbgl@%b'%mﬁ&ﬁﬁqygldﬁ ébf%lﬁgpi¥a§ﬁgggbg qf, L RH the
posi tions he excgan e took place bein ed by superscrlpted

h t
figures. FLR‘?E}?,]\Q+ r§ By t RE nbiakion K, Pﬁﬁltﬁloéléedlllo wiehwaits it is
expressed tdvathdahpse aoek LI-bRb:beaanﬁ)ggeSmlalﬁkWﬂl Chy th%%@m%{&s t aken

pl ace. Kno oni I 1 2 3 6] RH . H. Coy et
al., In: V\gl@]%é’sa% E%t%rl?% %e rihokf)% %Je ngs 8pt|:[d%:sRH P ngs of
the 6t FaOArre%ffe%Wq:@fiﬁu détSyhfﬁosﬁamreSm@d 77r51a7t79 tiRe e¢ ceaCheMLHSRE

Rockville ldda1d £2)) wHCHPr I H RH (US Pat ent
No. 4,419, 347a)l a%gg[,éi:n Pro', D%a% D rp?[,h%j? tLaI(—I-}géRgﬁ%ig;? L. Pineda, et

al., J. din. Endocrinol. Metab. 56, 420, 1983).

Known antagonists are:
[Ac-D-Cpa™?, D-Trp™°] LH-RH (D.H. Coy et al., In:
15 Gross, E. and Meienhofer, J. (Eds) Peptides;
Proceedings .of the 6th American Peptide Symposium,
pp. 775-779, Pierce Chem. Co., Rockville III. (19798) :
[Ac-Prot, D-Cpa?, D-Nal {2) 383 LH~RH (US Patent
No. 4,419,347) and [Ac-Pro’, D-Cpa?, D-Trp*®] LH-RH
20 (J.L. Pineda, et al., J. Clin. Endocrinol. Metab. 56,
420, 1983).

In order to improve the action of antagonists, basic
amino acids, for example D-Arg, were later introduced
25 into the 6 position. For example {Ac-b-Cpa’-?, D-Trp?,
D-Arg®, D-Ala'®] LH-RH (ORG-30276) (D.H. Coy, et al.,
Endocrinology 100, 1445, 1982); and
[Ac-D-Nal(2}1, D-Phe(4-F)?, D-Trp®, D-Arg®] LH-RH (ORF
18260) (J.E. Rivier et al., in: Vickery B.H. Nestor,
30 Jr. J.J., Hafez, E.S.E (Eds). LHRH and its Analogs,
pp. 11-22 MTP Press, Lancaster, UK 1984).

Further potent LH-RH antagonists are described in
WO 92/19651, WO 94/19370, WO 92/17025, WO 94/14841, -

35 WO 94/13313, Us-A 5,300,492, US-A 5,140,009,
EP 0 413 209 Al and DE 195 44 212 al.



In order to inprove the action of antagonists, basic amno acids, for
exanple D-Arg, were later introduced 25 into the 6 position. For exanple
[Ac-D-Cpa''2, D-Trp3, D-Arg6, D Al al0] LH RH (ORG 30276)7 Gptdmiepyoost
al ., Endocrinol ogy 100, 1445, 1982); and [Ac-D-Nal (2) 1, D-Phe (4-F) 2,
D Trp3, D Arg6] LHRH (ORF 18260) (J.“E.4 Rivier et al., in: Vickery B.H
Nestor, 30 . J Haf ez S E (Eds). L and_i.ts Anal 0QS,a. o 11-22
VTP Press,  (astareot TO85TOMN ( HOPROPA LS djonTopd FPE
described i PriidloRi€ o651, WG O 198370 B 929AFDREoN W 94a1484whigE WO

94/ 13313, UG re3thd9%% 4 Ao : 009 19.413 209 Al and DE 195 44
212 Al. 17 Septenber 2003 -- 4 The Jflgg Ech j scl ases conpounds haying a

nodi fied o thilel o) HpsCiwe uRrPaild3posPer orile: amt X4 cheUcofFEspond to
the fol 9w ng-dopruhal®-ae-D-Nal (2) 1-D Cpa2-D-Pal (3)
3-Ser4-Tyr 5-D 6-Le-u7-Args 5 Pro9-D Al alQ-NH2, in ich D Xxx is_an
oo ac @ dPoUBR oL B ancral At GRTIS: CUts! FOUHR RPE o goAFSPESAr o
furt her nor e fdaswrlisbeldriin WO 97/ 19953 and EP-A2 0 328 090. Further known
LH RH antagonists are antarelix, 15 ganirelix and cetrorelix. Antarelix:
Ac-D-Nal (2 )1-D Cpa2-D-Pal (3) 3-Ser4-Tyr5-D Hci6-Leu7- Lys (iPr)
8- Pro9-D- Al al0--NH2 20 Ganirel i x:- HNe~-@GHNLO2) 1- D Cpa2-D Pal (3)
3-Ser4-Tyr5-D--hArg (Et) 26-Leu7- hArg] (Et) 28-Pros-D-Ala'-NH2 25
Cetrorelix: Ac-D-Nal (2) 1-D Cpaz2-D Pf’é}-]()?’) 3-Ser4-Tyr5-D-Ci t 6-Leu7- Arg8-
&n

NH

i
CO-R

10
LEH-RH antagonists are furthermore described in WO

97/19953 and EP-A2 0 328 090,

Further known LH~-RH antagonists are antarelix,

15 ganirelix and cetrorelix.

Antarelix:
Ac-D-Nal (2)1-D-Cpa®-D-pral(3)3-Ser!-Tyr®-D-Hei®-Leu’-
Lys (iPr)®-Pro’-D-ala®-NH,
20
Ganirelix:
Ac-D-Nal (2)!-D-Cpa?-D-Pal(3)3-Ser!-Tyr®-D-harg (Et) °-Leu’-
hArg (Et);%-Pro’-D-aAla*’-nH,

25 Cetrorelix:
Ac-D-Nal (2)'-D-Cpa®-D-Pal(3) -Ser!-Tyr’-D-cit®-Leu’-Arg®-
Pro’-D-Alal-NH,.

The aim of the invention 1is to create novel LH-RH
30 antagonists which have an increased enzymatic stability

and significantly improved water solubility.

This object is achieved by compounds of the following

general formula (I)



Pro9-D- Al al0-NH2 . The aimof the invention is to create
ant agoni sts whi ch have an increased enzymatic stability

following general forrmula (I) 17 Septenber 2003 - 5
A- XXX 1- XXX2- XXX 3- XXX4- XXX5- XXX6- XxX' Xbxe= Xxx9- Xxx10- NH2

novel

LH-RH 30

and significantly
i nproved water solubility. This object is achieved by cdnSemesbaf2tite

(r) i

n which 5 A

is an acetyl or a 3-(4-fluorophenyl)propionyl group, Xxx1 is D-Nal (1) or

D-Nal (2) ,nXxxe™ X3 -k xB= 2R DrRefl (30 50k a7 Sk g 8 pond.. 10004
XXx5 is NNMe-Tyr, 10 Xxx6 is DCit, DHci or a Dbamno acid

is Ser,

group of the

general for )a(ll) (1J) in which nis the nunber 3 or 4, where RLis a

group 15 having the general formula Ill - (CH2) p-CONR 2R3 ( |
group and R3 is .

is an inte er fronp}l to 4, R2 is hydrogen or an 20 alkyl
an unsubsti ut‘gbll% substituted aryl group or heteroaryl

group,

Il ) where p

orRl1 is a

3-am nos | ,2,¥s tan eactteyb-cardodyl4gf buproph&iyl spaopibgyaf gitbap, gener al
formula (I 4 .l | I > V) 17 Septenber 2003 - 6
doft 16 D%Naﬁyji)s O)é(lc ﬁj%dr%osl%((eér? ‘at om

is thé nunber 21 or ,
Xxx“-Xxx” is D-Cpa-D-Pal (3)

Xxx* is Ser,

or a single bond,

Xxx®> is N-Me-Tyr,

in which g

10 Xxx® is D-Cit, D-Hci or a D-amino acid group of the

general formula {(II)

O‘YNH

ke

Q)

in which n is the number 3 or 4, where R' is a group

15 having the general formula IIT

- (CH,) ,~CO-NR®R® (I11)

20

25

where p is an integer from 1 to 4, R? is hydrogen or an
alkyl group and R’ is an unsubstituted or substituted

"aryl group or heterocaryl group, or R!' is a 3-amino-

1,2,4-triazole-5-carbonyl group or R! is a ring of the

R4
~. > N/
\
I\ ):X
( q N\
(v}

general formula (IV)

‘RS



or an al kyl group, R5 is a hydrogen atomor an alkyl group and X is an
oxygen or sul phur atom Xxx7 is Leu or Nle, 5 Xxx8 is Arg- or Lys (iPr) ,
XXX9 is Pro and Xxx10 is Ala or Sar, and their salts w tiv pdmempeceogacal |y
acceptable acids, in particular the acetates, enbonates and 10
trifluoroacetates. Anpbng the conpounds &ccording to the invention, those
are particularly preferred in which Xxx6 is D-[s-N --

(i mdazoli dify-gn9Bndey sl Ay dudwys,y D §3-ampe-1.2,.4
triazol e-3-car bonyl )-Lys, abbreviated. D Lys(Atz) o Hylrogen atom

D-[s- N - 4- (RAnPHi EnyPFaRPnoR, 45di dxBEGEGPRILYEEOM aBbr @i a2 bliyl
D-Lys(B). Furtdes .ixaditXC,Ukadihyopy@éﬁ!rbedsﬁpﬁﬁ)@ﬂngﬁoﬁ(}cord' ng to 20 the

i nventi on arﬁx Ac-D-Nal (2) 1 D Cpa2 -D-Pal (3)

3- Ser 4- N- Me- Tyt 53 FT 6- N1 87-"Ar g- Pr 09- D- Al al0- NH2 Ac-D-Nal (2)

1- D- Cpa25D- PatxY 3)s BuReror NysME-PE)r5- D-Lys (Atz) 6-.

Leu7- Arg8- Pr)ggxgl}lgl Q,}QD I\A];lgj 25 Ac-D-Nal (2) 1-D-Cpa2-D-Pal (3)

3-Ser 4- N- Me- Tyr3 6- Leu7-Lys (iPr) 8-Pro9-D Al al-NH2i Ac- D Nal
(2) 1-D CpaZbi¥ PalLS(éjL%DSe?@LNNe- Tyr.5-D-Lys (B) 6-

Leu7- Arg8- - RiraD-thé 810aNeR, weh Nﬁ&m@%ku%i@é@@gza@' tdbde
3-Ser4-N-Me-Tyr5 DHCI6‘%{|e7 30 S (|Pr) Pro NH2r Ac DNaI (2)
1- D- Cpa2- D- (3PS ﬁi% DAYE - 19% 7 - Lfé“b(ci fes  and

8- Pr 09- Bar 10-:NH2, udscede N t€2) 1- D- Cpa2-D-Pal (3)

3-Ser4- N- Me- Tyr 5- D- Hci 6- N1le7- Arg8-Pro9- Sar 10-NH2, - 35 3- (4-Fl uorophenyl)
propionyl-D--Nal (1) 1-Ser4-N Me--Tyr5-D Lys (Atz)

6- Leu7- Ar go-m30 DEAR a FORMIUNsFd aFGordhed r tealtthe wikkenhéoabowdmsmt i oned

phar maceut i cald ypaeeeptablre yacpdstedie $SeAenIBE cR008x® is D-[e-N'-
(imidazolidin-2-on-4-yl) formyl]-Lys, D-{3-amino-1,2,4-
15 triazole-3-carbonyl)-Lys, abbreviated. D-Lys(Atz) or
D—[S—N'—4—(4-Amidinophenyl)amino—l,4—dioxobutyl]—Lys,
abbreviated D-Lys(B).

Further particularly preferred compounds according to
20 the invention are:
Ac-D-Nal (2) '-D-Cpa®-D-Pal (3)*-Ser’-N-Me~-Tyr’-D-Hcif-Nle’-
Arg®-pPro’-p-Alal®~NH,,
Ac-D-Nal {2)*-D-Cpa®~D-Pal (3)*-Ser*-N-Me-Tyr’-bD-Lys (Atz) ¢~
Leu'-Arg®-Pro’-D-alal®-NH,,
25 Ac-D-Nal(2)'-D-Cpa®-D-Pal (3)?-Ser’-N-Me-Tyr®-D-Lys (B) ¢~
Leu'-Lys {iPr)®-Pro®~D-alal®-NH,,
Ac-D-Nal (2)'-D-Cpa®-D-Pal (3)*-Ser*~-N-Me-Tyr’-D-Lys (B) b-
Leu'~Arg®-Pro®-D-Alal®-NH,,
Ac-D-Nal(2)'-D-Cpa®-D-Pal (3)’-Ser’-N-Me-Tyr°~D-Hci®-Nle’-
30 Lys(iPr)®-Pro®-alal®-NH,,
Ac-D-Nal(2)'-D-Cpa®-D-Pal (3)*-Ser!-N-Me-Tyr°-D-Hci®-Nle’-
Lys (iPr)®-Pro®-sar!®-NH,,
Ac-D-Nal (2)'-p-Cpa®-D-Pal (3) *~Ser!-N-Me-Tyr°~D-Hcib-Nle’-
Arg®-Pro®-sar'®-NH,,
35 3—(4—Fluorophenyl)propionyl—D~Nal(1)1—Ser4—N—Me~Tyr5~D—
Lys (Atz)®~Leu’-Arg®-Pro’-D-alal®-NH,,
and also their salts with the abovementioned

pharmaceutically acceptable acids.



-- 7 The conpounds according to the invention can be used for the
treat nent of hornone-dependent tunours, in particular prostate carci nona
or- breast cancer, and 5 also for non-nalignant indicatiidrdspMdmbe 2008at nent
necessitates LH RH hornone suppression. For this, they are mxed with the
customary vehicles and excipients and Tornul ated as nedi canents. 10 The
synt hesi s of conpounds according to fornmula (1) can both be carried out
either by classical fragnment condensation or by solid-phase synthesis
accordi ng tﬁ‘ Merrifield with synthesis f%IIomAng one anot her using
D-1ysi ne al ré&dyCABSPRERY @7 OHE L9 et e hdle wh R ¥R kPR 5 CaBr HefkyMS€%aci d of
t he general fior mtha Rtr€8EHenr byf r aacticae-akpandeaapeplind@rdnit jwith the
appropriate I lic i y Lde_linkage. iin the side chain of
Pyl ne. aRSEEIRRIAY CpREIARr SAH ERohT O WEASET oFGasatan Bod
perf or med i AlSr e€adi f fregreria lpigwian onsindgi @ot tdwes prebess: bebatmehhe
condensat | 0fcob s®aicadl visial nyBhbse! Sugb¥esbispeRi e, Al egyLhe
i ncor poration of _Ig5|ne or ornithine in e peptide chain, .bt BeVore t he
condensat i oAT6f THEEReXt: Wini ther ysitemadohdénBacien aoid apkcipiests25 The
conpounds ofinthe&ckanmitad ke akediswmiehesi.zed according to the known
nmet hods, such as, for exanple, by pure solid-phase technique, partly
solid-phase technique (so-called fragnent condensation) or by the 30
cl assi dd! s@het isoyntoegplsi vfs qaweuddBodanszking t'Priswmivpl£s(Df Pepti de
Synt hesi s", L8Rl i pger Mandiag 1984) .o R e £X | e : ho
sol i d- phase gynthesis areJ'describedE%n ?heq?gxt%%%_ J"cgag#id](';l?-_%‘gr(s‘l%n*I-Deptide
35 Synt hesi §ONAFNRALEOBNRYE Bid SPIBAWRARE PYBEREs Chemccoomiay, tRockf or d
111, 1984, medrifi6ldBariaily apdthBsBs MysTidwild odbe sRertiedesisith. 1, pp.
1-285, 1979D—lysine already acylated in the side chain with the
15 carboxylic acid of the general formula R'-COOH or by
reaction of a decapeptide unit with the appropriate
carboxylic acids by amide linkagé in the side chain of

D-lysina®.

Accordingly, the introduction of the R!-CO-
group can be performed in three different positions in
20 the process: before the condensation of the individual
units to give the peptide, after the incorporation of
lysine or ornithine in the peptide chain, but before
the condensation of the next unit or after condensatiocn

of all units.

25
The compounds of the formula (I) are synthesized
according to the known methods, such as, for example,
by pure solid-phase technique, partly solid-phase
technique (so-called fragment condensation) or by the
30 classical solution couplings {see M. Bodanszky,

"Principles of Peptide Synthesis", .Springer Verlag

1984).

For example, the methods of solid-phase syhthesis are

described in the textbook "Solid  Phase Peptide
35 Synthesis", J.M. Stewart and J.D. Young, Pierce Chem.

Company, Rockford, TIII, 1984, and in G. Barany and

R.B. Merrifield "The Peptides"™, Ch. 1, pp. 1-285, 1979,

Academic Press Inc. Classical solution syntheses are



Academ c Press Inc. Cassical solution syntheses are 17 Septenber 2003 8
described in detail in the treatnent "Methoden der O ganischen Chem e
[ Met hods of Organic Chenmistry] (Houben-Wyl), Synthese WoBeffepbérdog3
[ Synthesis of Peptides] E. Winsch (Editor) 1974, Georg Thiene Verlag, 5
Stuttgart, FRG _ The stepw se synthesi $i-s carried out, for exanple, by
first covalently bonding the carboxy-term nal am no acid whose a-am no

group is proestedoba afial Ngolabl € 10 SYRPOLLUlhCh. S"ﬁg%ﬁg!}%fy for this,

removing the _a-amno Brotectlve group “the

free am no gPbEPPERGESHDLt SRS o Wl%tl?fé&ft pf ot Scgad igni n@h@ml@itVYh its

car boxyl grouRouBsf- W@yluhl ssynBanekel lﬂ&ShngPé;Bl@l&éﬁ't ONES yn Ak DPs ach s of
the 15 peptlg odbe]s Eemz% rlEE)&tt rect se uence step for step,
and after |ink3ge%5f!afr 4RRG adfgd 95’3 MISHRRE peptiaR: from

t he suppeért &hdtteﬂnmngR@ny further si de functl on protective groups which
may be present. The stepw se condensation is carried out in a 20
conventional manner by synthesis fromthe corresponding, custonarily
protected amtm® SEPBYLSTheYNthesds ofS terryiri vodual fam reawilds tloy one

another is carfsed eshabesOLdi Ngok@idde ¢t hods 1, AR, GUSLOMBLY fanid '5
t hose parti cuéarl X’PSUH le are: _Symmetrical anhydride nethod 1n t

presence of “dfcydroRexyl cardbdi PRPER &F dﬁliost(?ﬁrt@&%%r BBdljrr}ﬁctI]éJbJ(qDCC
DI C) Cafbod$wppdet newinbch genher actthsytcaﬁhr}Carﬂszl ivHids/ hydimeydrenzatnd azol e

met hod (see JhenPept idese¥alywrey gougd o £1§ t %m%?l% gc ei g{\hnoC{]iIenrg) . In
t he fragrrent coupl I ng, the azide coupling, procee s"wi'tho
raceni zat i onthor £ ReeDCamino3s mxyﬁm&owbmm@d orto the next

DCC- 3- hydrOﬁyr&té@£bdf3aﬁﬂﬁthé@1d via its carboxyl group, and in
this manner linking the customary amino acids of the

15 peptide to be synthesized in the correct sequence step

for step, and after linkage of all amino acids removing

the finished peptide from the support and removing any

further side function protective groups which may be

present. The stepwise condensation is carried out in a

20 conventional manner by synthesis from the'

corresponding, customarily protected amino acids.

The linkage of the individual aminoc acids to one
another is carried out according to the methods
25 customary for this; those particularly suitable are:
®* Symmetrical anhydride method in the ©presence of
dicyclohexylcarbodiimide or diisopropylcarbodiimide
(DCC, DIC)
* Carbodiimide method generally
30 e Carbodiimide/hydroxybenzotriazole method
{see The Peptides, Volume 2, Ed. E. Gross and
J. Meienhofer).
In the fragment coupling, the azide coupling, which
proceeds without racemization, or the DCC~-1-
35 hydroxybenzotriazole or DCC~3-hydroxy-4-oxo~3,4-dihyro-
1,2,3-benzotriazine method is preferably used.
Activated esters of fragments can also be employed.



1,2, 3-benzotriazine nethod is preferably used. Activated esters of
fragments can al so be enpl oyed. 17 Septenber 2003 - 9 Esters of
N-protected am no acids, such as, for exanple, N hydroxystemeémber ai@3est ers
or 2,4,5- trichlorophenyl esters, are particularly highly suitable for the
st epwi se condensation of amino acids.— 5 The aminolysis can be very wel |
catal ysed by N-hydroxy conpounds which have approximately the acidity of

acetic aci dgsgdeh asf fq¢~gea@mm?ed Lalyds oxybenzotrifzgl e. . 10 | ppermediate
am no prot ectl oup h present thepselves are groups whi ch are

:
removed by © ﬁpégenatl SEECHHMIAR | BSLERE  bérzyl oXytabbony!

radi cal (= *Zrlaﬂloabphenygroupst\aﬂmsch cate be ganmved Dyl yweaknh agh dy
roups are, for exanple

Sui t abl e pr rQu 15 for. the a-
tertiary bu?ﬁfg%%gr %o%yf)csnéar o%ibspwjf? tof én yﬁ%?ﬁan &by A ¥hy RSB Bups,
car bobeﬁzox‘;"/hgr eupsodysicardssbdrz ovdiry yYedlpsatiafl vappr dpr i eteydinoeach case

having a_p-86a59uhakc] Al ch- nh%%%be%wrorﬁq{a%ly e 20, 444 porgacet y!
group, the %h TEbl yl radical, the o- nitrophenoxyacetyl group, Y he? rityl

group, the Fuenesﬁlcﬁﬁlonyl grIif the Bénzyl gifeup, berexdmpredi cal s
substi t ut edl +hydhexpeazeaerpuebyds (p-brono [sic] or p-nitrobenzyl

radi cal ) and the a-phenylethyl 25 radical. Reference is also made here to
P. Geenstein and MIton Wnitz, Chem stry of Am no Acids, New York 1961,
John Wlley &mteSoediatac. am?i/obunerztet(arlvexampcloelpspag&ll8:$13 qireseesht

"Principl es;pinfperige S)ﬁ%hemgsfou §pr|m§éh Verlag 1984 |d Phase
Pepti de Synt hesi s" 30 J St'ewa D. Young, Pi erce rrpany,

Rockf ord, 1Md r‘i@%‘lat@nBar any4afd R BS I\/E'rrlf’l’—’el d 'RsaplRept i dé;'she Ch. 1,
pp. 1-285, HaTHyldepclerbonyl e88di681, (= Z radical) or gqroups which

can be removed by weak acid. Suitable protective groups
15 for the a-amino groups are, for example:
tertiary butyloxycarbonyl groups, fluorenylmethyl-
oxycarbonyl groups, | carbcbenzoxy groups or
carbobenzothio groups (if appropriate in each case
having a p—bromo [sic] or p-nitrobenzyl radical), the
20 trifluoroacetyl group, the phthalyl radical, the o-
nitrophenoxyacetyl group, the trityl group, the P
toluenesulphonyl group, the Dbenzyl group, benzyl
radicals substituted in the benzene nucleus {p-bromo
[sic] or p-nitrobenzyl radical) and the «a-phenylethyl
25 radical. Reference is also made here to P. Greenstein
and Milton Winitz, Chemistry of Amino Acids, New York
1961, John Wiley and Sons, Inc., Volume 2, for example
page 883 et seq., "Principles of Ppetide Synthesis",
Springer Verlag 1984, "Solid Phase Peptide Synthesis",
36 J.M. Stewart and J.D. Young, Piérce Chem. Company,
Rockford, III, 1984, G. Barany and R.B. Merrifield "The
Peptides”, Ch. 1, pp. 1-285, 1979, Academic Press Inc.,
and also The Peptides, Volume 2, Ed. E. Gross and.
J. Maienhofer, Academic Press, New York. These
35 protective groups are fundamentally also suitable for
the protection of further functional side groups (OH

groups, NH; groups) of the corresponding amino acids.



and al so The Peptides, Volune 2, Ed. E. Gross and J. Mienhofer, Academc
Press, New York. These 35 protective groups are fundanentally al so suitable
for the protection of further functional side groups (CH Septempsr 20032
groups) of the corresponding am no acids. 17 Septenber 2003 - 10 Hydroxyl
groups present (serine, threonine) are !preferably protected by benzyl
groups and simlar groups. Further- am no groups not in the cc-position

(for exanpliey@ndrel gr apsups t Ree@@mROSi tkeRingyani dh P9I RMp 5 0f _
argi nine) are gfeefaetgf\bly orEhOﬁo al hg %ot ected. The individual amno acid
units, excl ddi g T§rhe BF °Torhfthi 8PEved By FLRE RELCOJrbAARL are

commer ci al | yorokeai nEbfeheA posspbbeoupar setofint héepregpess tfiam t hgor 10
preparation of dhes | 2hiLE SPHRQUNds Lg.ag_told: - g a-carboxylic acid
group is_am daatl elbd.. 2. The g-a no grgﬁg ?)sggrség\é%{lédgﬁl;/g}’tlr@rf ggrrooﬁ:.' 3. The
a-am no gr oupt i B PpFvt Rt e DyPEhEe Boel yrovpheuehe lihatretsetedti vity with
respect to the later renoval 15 of the am no protective groups results. 4.
The Z group .qn the s-agi no grou is renmoved. 5. The desired group R4-CO is
i ntroduced on'% ha"§2%nHa g%ifg‘? 6 C1fheBees gr 686 19dinge By abmao Qg oup i s
removed. 2@rhitThiene-modnbigdobp ikchepROvedegdrdip) hhe ZoguHeiafAar, t he

i ntroductio hy - qun by, reaction t he am no group of 'the

| ysi ne mth%éjg{)arlo%%'ecg}cg{%ox i §§F6?es& abte ProcESSestaf e the

f undaneh? al IBrer gdiel Furd gt el mscausoridred sakoy e dldrowde | i nkage  of

the ani no aqi.dsphdioweverboepnoensatd onr sgh Ngs SATpodid m de, for exanple
1-ethyl -3-(3- ﬂ% rret_haé]l.%ng no- L{)rg%\l/lé%qcar bodi j m de, and
1--hydr oxyberzZot Y1 27018 R QP& e dhe36 BROUPeacti on for the
li nkage of the Tm mo-awins ¢ekes is protected by the Boc group such
that a selectivity with respect to the later removal
15 of the amino protective groups results.
4. The Z group on the g-amino group is removed.
5. The desired group R'-CO- is introduced on the g—amino
group.
The Boc group on the o-aminoc group is removed.

20 7. The a-amino group is provided with the Z group.

For the introduction of the RF—CO—group by reaction of
the amino group of the 1lysine with appropriate
carboxylic acid, suitable processes are fundamentally

25 the same processes as described above for the linkage
of the amino acids, However, condensation using
carbodiimide, for example l-ethyl-3-(3-dimethylamino-
propyl)carbodiimide, and l-hydroxybenzotriazole is
particularly preferred.

30 |
The reaction for the linkage of the amino acids takes
place in an inert solvent or suspending agent which is
customary for this (for example dichlorométhane), it
being possible to add dimethylformamide, if necessary;

35 to improve the sclubility.

Suitable synthetic supports are insoluble polymers, for

example polystyrene resin in bead form, which can be



place in an inert solvent or suspending agent which is customary for this
(for exanple dichloronmethane), it being possible to add di net hyl f or mam de,
if necessary; 35 to inprove the salubility. Suitable syt Settembsu(id t s
are insoluble polymers, for exanple polystyrene resin in bead form which
can be 1 7 Septenber 2003 - 11 swoltehlin organic solvents (for exanple a
copol yner of polystyrene and 1% di vi nyl benzene). The synthesis of a

protected desapephi d8 awydaien saivehiyl henzhydrylan de c%%f%wéf%f‘ ( MBHA
nz r

resin; i.e. $0I¥3t¥rene resin 5 provided with nethyl be ylam de [sic]
groups), WRAPtRSBYFRresalife desFHEtRELentoidal BRfdeYRERESiSN OF at he
peptide af tproticetéeavagepepandeheasifpobh, aCaikthey 1 a1 fih PLin gCOr di ng
to the foll gﬁnﬁ f&%w.%jagﬁ A10 FIQMLdiagran1PeEhide synt hesi s protoco

St ageFunct i brsol vedt /'Reage @g%v/vfffﬁg'lvﬁbﬁ?hgwﬁ ERGYIRNS pitfesin

2\ashi n§DCNBxo Bl ¢ ¢t 3Rerv al oM THAefdh idAxl B N 4¥ashi nghsapgsopanol 2x 2
m n SVashi ngMetiha R GYAshi QgM%% . M 2yt ralization Dl PEA
(9:1)3x 5 mn éSagﬁkﬁgﬁétﬁgﬁb|zx gh%?n 9 Eﬁ%ﬂ%@(%@ggé %Fﬁc%d§?cﬁ’ dition
of the Boc-%& PRPDENE+abter+ Hiost! erMasif| § FRiDCMe opibpaakl y cBOMHRCFappr ox.
90 nin 12VWashi npddet HenokSso2dihd Lo WS he BEGM A@xe Boi &1 0 Eam .

Na. - Boc-protected am no acids are customarily

10 Flow diagram

Peptide synthesis protocol

Stage | Function Solvent/Reagent (v/v) Time

1 Washing Methanol 2 x 2 min

2 Washing DCM 3 x 3 min

3 Removal _DCM/TFA (1:1) 1 x 30 min

4 Washing Isopropanol 2 x 2 min

5 Washing Methanol 2 % 2 min

6 Washing DCM 2 x 3 min

7 Neutralization | DCM/DIPEA (9:1) 3 x 5 min

8 Washing Methanol 2 %x 2 min

8 Washing DCM 3 X 3 min

10 STOP Addition of the Boc-As

in DCM + DIC + HOBt

11 Coupling DCM, optionally DCM/DCF | approx.
90 min

12 Washing - Methanol 3 x 2 min

13 Washing LCM 2 x 3 min

The No-Boc-protected amino acids are customarily
15 coupled in a three fold molar excess in the presence of
diisopropylcarbodiimide {DIC) and 1-hydroxybenzo-
triazole (HOBt) in CHCl,/DMF in the course of 90 min,
and the Boc-protected group is removed by action of 50%
trifluorcacetic acid (TFA) in CHyCl, for half an hour.
20 To check for complete conversion, the chloranil test
according to Christensen and the Kaiser's ninhydrin

test can be used. Radicals of free amino function [sic]



15 coupled in a three fold nolar excess in the presence of

di i sopropyl carbodiimde (DIC) and 1-hydroxybenzo- triazole (HOBt) in
CH2C12/ DMF in the course of 90 mn,  and the Boc- prot ect7eSemgember 2003
renoved by action of 50% trifluoroacetic acid (TFA) in CH2CI2 for half an
hour. 20 To check for conplete conversi @8, “the chloranil test according to
Christensen and the Kaiser's ninhydrin test can be used. Radicals of free

am no functi @ﬂe[slbl}d)c}lgds%@'te 1299§on a ar %b)émk@ﬂdbye@&@éé" atd on in
a five fold exc tyllnkgé CH2d 2. The sequence of the

feaction st BHESLIMNEBEIE d Sy REas Shn SRTES P of POWSSaPESRR t he
fl ow di agramstEps the néwrovakpoldéhesyredigeidoovnd pept irdes.n t fe1nespecti ve

final produc -t j.d ynthbesis is drle i n.vacuo over P205 and
treat ed at‘Oérggr12%3n?ggkncgngégwfol%gexcésS ‘ﬁgyaﬁlso 169Tf9 v. 10
After distilbPpagdofpert ades anitdsl erespeative tflenabemnccﬁalcam cdds ahe
obtained as white Hddis Qynw@ém@glswaﬂ@alhmr &y ft *r}e%?"‘”ahQ

stirri ng, and the ‘'renpval ol yneri ¢ support a Itiona arned is

carried out bYySf&SAi ngt mﬂ%ﬁ35 st PENBER akftiedus é%bﬂ?ﬁ‘ﬁ595€ﬁés B9fcarefu

concentrati oHFgkntibelacedi:¢/&civd solutions in vacuo, the respective

pepti des can be obtained as highly viscous oils, which are converted into
white solids after addition of abs. ether in the cold. 20 Further
purificdtd onAfsecar Aiietiidlinpy ebutile aedhodsisolepréparaacve, the

hi gh- pressurﬁe%hﬂHbdaﬁﬂB%@aEﬂﬂgaﬂ@ﬁalﬂéﬁigg ﬁ?tgh%oqgQﬁﬁr 00, O 3 §

peptides into their acid addition salts can fected inm a nanne knomn
per se by rBAER| oANPKEFeBF wWPERYACi GEReEONVEER el SEiFFERIpeptidesthean be
obtained.by reaetvhon of pbeikeactd sag@idritOnadditionally obtained is

carried out by washing with 50% strength aqueous acetic
15 acid. By careful concentration of the acetic acid
solutions in vacuo, the respective peptides can be
obtained as highly wviscous oils, which are converted
into white solids after addition of abs. ether in the
cold.
20
Further purification is carried out by routine methods
of preparative high-pressure 1liquid chromatography
(HPLC) .

25 The conversion of the peptides into their acid addition
salts can be effected in a manner known per se by
reaction thereof with acids. Conversely, free peptides
can be obtained by reaction of their acid addition
salts with bases. Peptide embonates can be prepared by

30 reaction of triflucrocacetic acid salts (TFA salts) of
the peptide with free embonic acid (pamcic acid) or the
corresponding disodium salt of embonic acid. For this,
the peptide TFA salt is treated in aquedus solution
with the solution of disodium embonate in polar aprotic

35 medium, preferably dimethylacetamide, and the pale

yellow precipitate formed i1s isolated.



salts with

trifluoroacetic acid salts (TFA salts) of
acid (panoic acid) or the

this, the

Pr ot oco

(Ioadlng d
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standard p
freeze-dryi

Cr72, H96,
MHz, D20/
i nconpl et el

CP-H 2.1t
1.20, d, 3
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35

bases. Peptide enbonates can be prepared by 30 reaction of
the peptide with free enbonic

correspondi ng di sodi um salt of7 ®sftenber 20083d. For
peptide TFA salt is treated in aqueous solution wth the
solution of disodiumenbonate in polarlaprotic 35 nedium preferably

di net hyl acetam de, and the pale vyellow precipitate forned is isolated. 17
Sept enber 2 - ol Xa serye t te

i nvention ﬁ??%outéﬁgg%yﬁe EQWthe% n?%P§65 % Qh%Fg %E% D-
(3) 3- Ser 4-NFRBRFYPH- EﬂFEPBthFéstrAFQBDPréQ D-AIalQh NH2 The synt hesi s was
carried out according to a solid- 10 phase flow di agram (Peptide Synthesis

P glélmjih DI ¢ HOBt coupling, starting from3.3 g of MBHA
—98 mmol /g’ ). After HF cleavage fromthe polyneric

%2 D- - Pal

resin

4 g of crude peptide were obtained, which were purified by
rggxﬁﬁﬁgl 5y L, ~at He’ $| ter bseq
ing,, g )& CP3%F¥ g%o%uc 'S eg ng cgfefornula

N7 T?EP @rAF§|CF”haV|ng correct FAB-NB: 1458 7 (MH{) (calc:
1457.7), and correspondi ng 1H—NNR spectrum were obtained. 20 1H NWMR (500

O d6r to 7.2, several m arom H and

resin loadlng den31ty 1.08 mmol/g) After HE cleavage
from the polymeric support, 3.4 g of crude peptide were
obtained, which were purified by standard processes of
preparative HPCI [sic]. After subsequent freeze-drying,
1.43 g of HPLC-uniform product of the empirical formula
c72, H96, N17, 014, Cl [sic] having correct FAB-MS:
1458.7 (M+H®) (calc: 1457.7), and corresponding ly-NMR

spectrum were obtained.

'H-NMR (500 MHz, D,0/DMSO-ds, & in ppm):

8.7 to 7.2, several m, arom. H and incompletely
exchanged NH; 6.92 and 6.58, 2d, 2x2H, arom. H p-Cl-
Phe; 5.2 to 3.5, several m, Co-H and aliph. H; 3.2 to
2.6, several m, aromat. CP-H 2.1 to 0.7, several m,
residual aliphat. H; 1.70, s, 3H, acetyl; 1.20, d, 3H,
CB-H Ala; 0.8, m, C8-H Leu

Example 2

Ac—D—Nal(2)1~D—Cpa2~D—Pal{3)3~Ser4~N—Me—Tyr5—D—Lys(B)6—
Leu'-Lys (iPr)®-pro®~D-Ala'®-NH,

The synthesis was carried out according to a flow

diagram (Peptide Synthesis Protocol, p. 11) with
DIC/HOBt coupling, starting from 4.0 g of MBHA resin
(loading density 1.11 mmol/g). BAfter HF cleavage from
the polymeric support, 4.87 g of crude peptide were

ee?é’ﬁgrr?&é&sN ag, Q?%Frﬁfdﬁ 88t AECHAMI atem a HRIAL- Phe:
to 3.5l0sevsrade nflCa- Hlaugctaatltitepﬂd,deB nytaté’éli Brose¥elal gn aromat .

Rl e i W e

5.

2



30 Ac-D--Nal (2 )'-D-Cpa2-D-Pal (3) 3-Ser4-N Me-Tyr5-D-Lys (B) 6- Leu7-Lys
(iPr) 8-Pro9-D Al al0-NH2 The synthesis was carried out according to a flow
35 diagram (Peptide Synthesis Protocol, p. 11) wi th DI CHCGBtpterog 2008,
starting from4.0 g of MBHA resin (loading density 1.11 mmol/g). After HF
cl eavage from the polyneric support,~4187-g of crude peptide were 17
Sept enber 2003 - 14 obtained, which were purified by standard processes of

preparative 4G sk C] whf@:ﬁe%esr'éb%ﬁﬂli%eci reezerdhl 28 prgoc%%s%s of
HPLC- uni f or m product was obt ai ned, which was  reacte
4- ani di noph&f?ﬁ%%‘bﬂﬂe oBblt yFie] acPdtes 5%%@%%@%¢eﬂmma

coup:c ing r eacgtesvflﬂ4 8@ Oogi werthanideshr %ﬂ:diﬁfﬁtof Uﬂ?‘ﬁs Abts&néafsp«ﬂi%hf wag

puri f.ication r get . compound of the enpirical formula

H112, N17, t?fpg %19[%] é\%‘f]r?g”}f{ﬂ?f}eébifdl %%YJ(MHPFld(C]d?C

1645. 8), 5and:hmrp3espende ngf' Iﬂdﬂiv&spectcmmlmrge re'lé)gérbtt atGE@lvatﬂM? (500
VHz, DVSO-d p 1 , 2H, NHs
of 4-am di Eioa%l %}e@%%ur%@ #Eﬁérsggg?% Rptd rpurl%H i‘%&oﬁ %148 792 and
7.18, 2d, 4K drargeH CPUPYPAE; oF. sslaarmtnpssrml 28pratlaacem, MITY, 5.2 to

3.5, severalym, 4 @ndraikph 2 VeV H and
NCH3;, 2.11¢to 1@I, several§ Er:nP ?égﬁHgaéoglr%%ﬁaEﬁ Ivﬁ;a 218@47 8 %%la{cetyl

1.20, d, 3H (BN A%1°08Ba, agd, B raarding Lé&%nﬁpecsrm BN (2)
1- DOpaﬂ(—}DBaJta(ﬁ))ecB Ser 4- N- Me- Tyr 5- D- Lys(B) 6- 25

Leu7- Arg8- Pro9-D- Al al0-NH2 The synthesis was carried out according to a
solid- phase flow diagram (Peptide Synthesis Protocol, p. 11) wth

DI-C/ HOBt coup+NMB, (§08rMHag DMSA+de0 § of pyBiA 30 resin (loading density

0.97 mmol/ghq AL, HpCLeAVaS 3, s, 2H, and 8.94, s, 2H, NHs of
4—amidinoéniline; 8.6 to 7.35, several m, arom. H and
15 ©NH; 7.22 and 7.18, 2d, 4H, arom. H (pCl)Phe; 6.95 and
6.58, 2d, 4H, arom. H Tyr; 5.2 to 3.5, several m, Ca-H
and aliphat. H; 3.3 to 2.4, several m, CB-H and N-CHj;
2.1 to 1.1, several m, residual aliphat. H; 1.68, s,
3R, acetyl; 1.20, d, 3H, CB-H Ala; 0.83, dd, 6H, C6-H
20 Leun

Example 3

Ac-D-Nal (2)'-D-Cpa®-D-Pal (3) *-Ser’-N-Me-Tyr°-D-Lys (B) *-
25 Leu'-Arg®-Pro®-p-aAlal®-NH,

The synthesis was carried out according to a solid-
phase floﬁ diagram (Peptide Synthesis Protocol, p. 11)
with DIC/HOBt coupling, starting from 4.0 g of MBHA
30 resin (lcading density 0.97 mmol/g). After HF cleavage
from the polymeric support, 4.0 g of crude peptide were
obtained, which were purified by standard processes of.
preparative HPCI [sic]. After subsequent freeze-drying,
1.39 g of HPLC-uniform product were obtained, which was
35 [sic] reacted with 4-amidinophenylamino-4-oxobutyric
acid in the presence of BOP as a coupling reagent to
give the desired compound. After fresh HPLC

purification, 440 mg of target compound of the



fromthe polyneric support, 4.0 g of crude peptide were obtained, which
were purified by standard processes of. preparative HPCl [sic]. After
subsequent freeze-drying, 1.39 g of HPLGC uniform product7? $&stembét2003ed,
whi ch was 35 [sic] reacted with 4-am diil ophenyl am no-4-oxobutyric acid in
the presence of BOP as a coupling reagéht -to give the desired conpound.
After fresh HPLC purification, 440 ng of target corrpound of the 17

Sept enber 2 eRidiical r C8 H1 N , sic] havin
coPr ect ESI QQ lriég% 7 (M- l%1) CE{:? ”Hi%gglﬁ‘}g (]:cglrr ottdl Ej 116 ]NI\/R )

spect r um weFeI 8B n§§1“5151|-|-|\1u\ﬁ3?(5700 L") DI\/B@JOFB- 816311p'|bh) aff. 4, s,

1H and 9. 15¢o8regdponantdg9'@-NBrR ZbkcMNHSmOferd- 8Bt 4i fani line; 8.60, m 2H,
arom H 8.3 to 7.2, several m ‘arom Hand NH 7.27 and 7.20, 2d, 4H,

arom H (pd)Phe; 6.96 and 6.60, 2d, 4H, arom H Tyr; 5.2 to 10 3.5,
several 5m ’(Ha-mhfan(:fioaolt\p}tm,t DMEO-3de t850id. $pm)several m C(3-H and N CH3;

2.1to 1.1, I | i ph 0, s, 3H t;120 d,

3o W a0l ot RN A £Ry T et e D2l 1) of

1- D- Cpa2- D@aam(@;neaeelmw Nb-6Kyr Smb- HEH 6- Mrem. Lits (8. ) to 7.2,

8-Prod-D- Al gayes NP 20 Thgnsypt hesi gmwag Gaf 1] epl 70% acz:cpr dﬁ}g to a sol id-
r

phase fl ow di agram (Peptide Synthesis S5t 0ol

coupling, oHafbPFhyPReonb298 gnek GvEida 2@si #H(| eaﬁl‘ﬂngﬂd@n@l 't b ]2 029 mml /9).

After B C|I€.615/,agese\féz_€§ﬂ”ﬂt€ Paly-rEr 'a@tdSUEQQbhatz /8;9 9fzcwf+sie peptide 25
wer e obtai ned fi.ed bgﬁsta%gard pr ocesses of preparative

re puri
HPCI [sic].® AfR%E? sd%se&ﬁeﬁt apfe e eChrd i %60 tglof $PITEahi flor m
pr.oduct of ltdfma.dlmﬁ)l altphator Hul 4 .CQ05, 41024, NAGet P14, 1Cho| sixg] Fmvi ng

correct ESla« 1%14‘372 & é_.J)VH#a (bcﬁl C(:S—]twaleJ) and 30 correspondi ng ' H NVR
spectrum were obtal’ne

15 Example 4

Ac-D-Nal(2)*-D-Cpa®-D-Pal (3) *-Ser-N-Me-Tyr’-D-Hci®-Nle’-
Lys (1Pr)®-Pro’-D-A1a’®-NH,

20 The synthesis was carried out according to a solid-
phase flow diagram (Peptide Synthesis Protocel, p. 11)
with DIC/HOBt coupling, starting from 2.5 g of MBHA
resin (loading density 1.08 mmol/g). After HF cleavage
from the polymeric support, 2.78 g of crude peptide

25 were obtained, which were ©purified by standard
processes of preparative HPCI [sic]. After subsequent
freeze-drying, 400 mg of HPLC-uniform product of the
empirical formula C75, H102, Ni15, 014, Cl {sic] having
correct ESI-MS: 1472.6 (M+H') (calc: '1471.7), and

30 corresponding 'H-NMR spectrum were obtained. |

'H-NMR (500 MHz, D,0/DMSO-ds, & in ppm) :

8.62, m, 2H, 8.30, m, 2H, 7.80, m, 4H, 7.66, s, 1H,

7.47, m, 28, 7.36, d, 1H, aromat. H; 7.25 and 7.20,
35 2 d, 4H, arom. H (pCl)Phe; 6.96 and 6.63, 2d, 4H,

aromat. H Tyry; 5.10 to 4.0, several m, Co-H and

aliphat. H; 3.75 to 2.65, several m, CB-H and N-CHi;

2.1 to 1.05, several m, residual aliphat. H; 1.74, s,



" H-NVR (500 MHz, D20/ DMSO-d6, 8 in ppn) : 8.62, m 2H, 8.30, m 2H, 7.80,
m 4H, 7.66, s, 1H 7.47, m 2H, 7.36, d, 1H, aromat. H;,-7.25 and 7. 20,
35 2 d, 4H, arom H (pd)Phe; 6.96 and 6.63, 2d, 4H, ar ot¥eSepteinbyr2008. 10 to
4.0, several m Ca-Hand aliphat. H 3.75 to 2.65, several m Cf3-H and
NCH3; 2.1 to 1.05, several m residualeatiphat. H 1.74, s, 17 Septenber
2003 - 16 3H, acetyl; 1.23, d, 3H Co-H Ala; 1.20, m CH3 isoprop.; 0.8,

?]3)§H8e?431 EI—I\/E T?%@Jl%? ﬁ%?D&\ﬁil ’%u Pr(?j%) %JLQ} :SP{L & NH2™TheCEynt hesi s

was carri ed IG@PERor dl +fy o a3HBolGa-H Nlephase fl ow di agram (Pepti de
Synthesis Protocol, p. 11) with DIC/ HOBt coupling, starting from2.5 g of

MBHA resin :I oadi ng density 1.08 mml/g). After HF cleavage fromthe
polynmeric s le 3 74 g of crude peptide were obtained, which were
puri fi eds by standard 15 processes of preparative HPCl [sic]. After
subsequent i7n 849 j_C- uni form product of .the _enpirical
for mul a C75ACH og"e fé glﬁ 1?%%1 ~NoMesdty iESP-RBL “18¥0’6 ( MrH+)
(cal c: 1471L¥s,(i@wd® EDD?'G‘E@OWGINHQ 1' H-NI\/R spectrum were obtai ned. 20

3H NWVR (500 MHz, D20/DMSO-d6, 5 in ppm : 8.6, m 2H 8.3, m 2H, 7.85 m
2H, 7.8, m 2H, 7.65, s, 1H, 7.46, m 2H 7.35, d, 1H aromat. H 7.23 and

7.17, 2 d, ZRe ayvnthes{pOvwEEhecarrdedndd: 6 acedbrdidg 26caronablid-Tyr ;

5,10 to 8. 8 eralewm n at ik seyeral.. m CP-H
R T i S N e R N B
acetyl; 1.29%1th %ﬁ:”&g ¥ Aopprling .Sﬁar(c;ﬂglq SSEP@p 2.5098 Ofm MBHA CB- H

N -e resin (loading density 1.08 mmol/g). After HF cleavage
from the polymeric support, 2.74 g of crude peptide
were obtained, which were purified by standard

15 processes of preparative HPCI [sic]. After subsequent
freeze-drying, 840 mg of HPLC-uniform product of the
empirical formula C75, H102, N15, 014 Cl {sic] having
correct ESI-MS: 1472.6 (M+HY) (calc: 1471.7), and
corresponding *H-NMR spectrum were obtained.

20
'H~NMR (500 MHz, D,0/DMSO-dg, & in ppm) :

8.6, m, 24, 8.3, m, 2H, 7.85, m, 2H, 7.8, m, 2H, 7.65,
s, 1H, 7.46, m, 2H, 7.35, d, 1H, aromat. H; 7.23 and
7.17, 2 d, 4H, arom. H (pCl)Phe; 7.0 and 6.6, 2d, 4H,

25 aromat. H Tyr; 5.10 to 3.8, several m, Ca-H and
aliphat. H; 3.75 to 2.6, several m, CB-H and N-CH;; 2.2
to 1.05, several m, residual aliphat. H; 1.70, s, 3H,
acetyl; 1.23, d, 3H, CB-H Ala; 1.20, m, CHs; isoprop.:;
0.8, m, 3H, C6-H Nle



17 Septenber 2003 - 17 Exanple 6 3- (4-Fluorophenyl) propionyl-D Nal (1)
1-Ser4-N Me-Tyr5-D- Lys (Atz) 6-Leu7-Arge-Pro9-D AlalO0-NH2 5 The synt hesis
was carried out according to a solid- phase flow di agram? Repémber 203t hesi s
Protocol, p. 11) wth DI ¢/ HOBt coupllnf starting from9.2 g of MBHA
resin (loading density 1.08 muol/Q) ‘er~HF cl eavage 10 fromthe

pol ynmeric support, 5.8 g of crude peptide were obtained, which were

purified by Esié\_ﬁgaé%processes of . preparative HPCl [sic]. After subsequent
freeze-drying, .0 g of HPLC-uniformunsubstituted octapeptide were

obt ai ned, of which 0.4 mmol was reacted with 0.5 mml 15 of
3-am no- 1, 2, ¥ t 4+ Rbhersphan bbxyt opiacy b-braNs hel ) breasdrae mef-TRYBOR-as a

coupling re ) @ 77 By ao duct of the desired conpound.
After fresh P{ E%UI‘I ﬁlcalgggn P]é(g%rp Lio ?@?@et conmpound of the errplrlcal

formul a ©64, H86, N17, 012, F [sic] haV| ng 20 correct FAB-MS: 1304.6 (MtH~)

(cal c: 1303 e @mh@%qs 1¢rbyw%a@q%mutD2eQé@@q AP, 8 18 R g vere

8.14, m 1H, g in, 1H 7.50, m

m 6H, 7.63, rI"’hse 2T=|mgr Hr&tgraflr Peptide %b’nﬁh%%lsuﬁromcoa,4p ml)1H, 4.30

- 4.05, seveﬂatlh iDIC/M8BtCacbinpBifig, t sta2bingeveal bnz gl i phatppand

aronat . Sld to 1.1, several in,

r esi dual [ Hﬂjiaigé g%h&(%@% %‘3(9%AI aoggyg ig%te%l-ﬁFCﬁlﬁal‘_’é‘@eThe

conmpoundq ae‘gr@“d ‘H’get@ﬂmﬁ?ﬂia $uppent di hgdt o Dﬁecrudqepépﬁmd\aemere

i nvesti gat eddtQyi ddig) rwmféﬁphekebbﬁh@'ﬁgedykﬁy pé@&@&ércﬁ ﬁggﬁgigg ved the
e

process described in rs et al -543

Bec .
1068y ot PRATA LA gt T aLbbr il nhTEST REbSPHERBY, Srceza drying,

2.0 g of HPLC-uniform unsubstituted octapeptide were
obtained, of which 0.4 mmol was reacted with 0.5 mmol

15 of 3-amino-1,2,4~-trizole-5-carboxylic acid in the
presence of PyBOP as a coupling reagent to give 790 mg
of crude product of the desired compound. After fresh
HPLC purification, 200 mg of target compound of the
empirical formula C64, H86, N17, 012, F [sic] having

20 correct FAB-MS: 1304.6 (M+H®) (calc: 1303.6) were
obtained. '

'H-NMR (500 MHz, D;0/DMSO-dg, & in ppm) :

8.14, m, 1H, 7.90, m, 1H, 7.80, m, 1H, 7.50, m, 2H,
25 7.35, m, 2H, 7.0, m, 6H, 7.63, m, 2H, aromat. H; 5.0,

m, 1H, 4.83, m, 2H, 4.41, m, 1H, 4.30 - 4.05, several

m, 4H, Ca-H; 3.66 to 2.25, several m, aliphat. and

aromat. side-chain H; 2.95, s, and 2.75, s, N-Me; 2.05

to 1.1, several m, residual aliphat. H; 1.20, d, CpB-H
30 Ala; 0.75, m, 6H, C&-H Leu

The compounds according to formula I according to the
invention were investigated for their receptbr binding.
The process closely followed the process described in
35 Beckers et al., Eur. J. Biochem. 231, 535-543 (1995).
Cetrorelix obtained according to the synthesis
disclosed above was iodinated with ['*°I] (Bmersham;

specific activity 80.5 Bg/fmol) using the IodoGen



di scl osed above was iodinated with [1251] (Anmersham specific activity
80.5 Bg/fnol) using the lodoGen 17 Septenber 2003 - 18 reagent (Pierce) .
The reaction mxture was purified by reverse-phase hi gh7ggedtemberaoe3l i qui d
chr omat ogr aphy, nonoi odi nated cetrorelix being obtained w thout

unl abel | ed peptide. In each case, aboutl®0% of the 5 [125,]-cetrorelix and
t he unl abel | ed conpound according to the invention were suitable for the

specific recapidic agsperetj ONThEING LIRS AGHAL di g 1A lyghygnti on
can be tested 10 for their in-vitro action using the ? FI 5\?\nr%%gedl\/\éothod 1

and 2, the BRI HTAM t iBIRHPIHO By ey  somegpadeagsarhied with
[ 125, ] - Cet r atceld dodiveiteal 1)cengoréhexfunstingal apthvhbies haivMbut

det erm ned orelln £S a agonlst stinmulu . 15 thhod
1. Receptor%glnéjéﬁigésgy aCCOFdIE k& agogﬁhrﬁ@?né&%
Rei | andep, H.'2°Hi{agtrop e L i(x] 996y Zfbe" Saﬂaiialdrecandomﬂaaem@t erclcb&um@ of

manmal i an c@d limes i M-Lh bl er s ion hu n pitui t
receptors for gonadoflberFﬁg? %GQ% %ﬂl%% |ocﬁ 7 B35: %&% 25 For

invéstigatl6ﬁQﬁPQQﬁEQQQRﬁﬁ%ﬁlQﬂndlng, cetrorelix was |od|nated using the
| odoGen reagent (Pierce) wth [1251] (Amrersham 80.5 Bq/fnol specific

activity) reactl m xture purified by high-performance |I|iquid
chronatograg%f\ﬁ T exc an@%ﬁoﬁﬂéggs%o % Do ridi Gditiae F et Per ERPkeBei ng

obt ai net0 wi tfleguttheim dlyelidtr pepttiden WhDng 8080 db1ibeihd2Hélheatrorel i x
was capableag%_sge0|{ﬁé:rgﬁgayﬂar %%%QQH%Hb%” lghqj{ec%ﬁggﬁjgbgglgggassay

was carried out uhder 35 physiol og|ﬁ€ condi tions as descr | ckers et
al., 1995) 99%%?|@ﬁ%&¥m%%¢@sW1§@bc Tlefrteerelies (Method 1) and

the functional activities being determined with
triptorelin as an agonist stimulus (Method 2).

15
Method 1.
Receptor binding assay according to Beckers, T.,
Marheineke, K., Reildnder, H., Hilgard P. {1995)
20 "Selection and characterization of mammalian cell lines

with stable overexpression of human pituitary receptors
for gonadoliberin (GnRH)" Eur. J. Biochem. 231,
535-543.

25 For investigation of the receptor binding, cetrorelix
was lodinated using the IodoGen reagent (Pierce) with
['**I] (Amersham; 80.5 Bg/fmol specific activity}. The
reaction mixture was purified by high-performance
liquid chromatography with exchanged phases,

30 monoiodinated cetrorelix being obtained without
unlabelled peptide. About 80% of the ['°I] cetrorelix

was capable of specific receptor association.

The receptor binding assay was carried .out under
35 physiological conditions as described (Beckers et al.,
1995) using intact «cells. Subconfluent cultures of
stably transfected LTK cells, which express the human

LHRH receptor, were separated off by incubation in



stably transfected LTK- cells, which express the human LHRH receptor, were
separated off by incubation in 17 Septenber 2003 - 19 Nad /Pl (137 nM
NaCl, 2.7 MM KO, 8.1 mM Na2HPO4, 11.47 mM KH2PO4) /1 mivi &Epfémberd2003
collected by centrifugation. The cell pellet was resuspended in binding
buffer (DVEM wit hout H2CO3, with 4.-5 §2l-of 5 glucose, 10 nM Hepes pH 7.5,
0.5% (mass/volume) BSA, 1 g/l bacitracin, 0.1 g/1 SBTI, 0.1% (mass/vol une)

NaN3) . For gisp)acenmenssagmaysacy, 25 X 7106y cexd s/ 109 h wer g peubated with
appr oxi rratﬁﬁl 22151818'\/' of the i 251 - cetrorelix (specific act|V|ty '5-10 x

10$ dprn/ pmbt)? 10 VEtaFoy ent lti%ons  #R%nl aselLeatednpouny

accordi ng ¢enthefiugsenbhon 'ﬁBeCO@@BII twslldhe wed | SUSPESSH @i Nin 100 | of
bi ndi ng ne was |.avered i S ove of . 84%Db

vol une’ si | :jr!():gzﬁ% R frc {[Iby;%PSgé)%ﬁ%é bél{gcgl’unﬁl ira hl’ngéjrl Ofb\fter

i ncubat Pon abu¢esel HOatml"BYHPmshEéi oW; Seorft |5r%uomashakomgmeh hesxel l s were

separated fyogyt hebhgggp_gghgn ngdhugl/?‘%/eg%@&[ |e1;ogg at i o(qnaa‘sqsr VOJ_nf:nlnn ?;[ pgoogf

rpm(rotorv%%/@ Her aeus S

the tubes colﬁ?léu ﬁ‘éapéﬁée@@PF ﬁé|5|aé’ts et € T ut 12b d?erllsc@qo pel | et and
super nat a_n]Eu_seJ\_ﬂer enthaataaawmdla@prcm&rgﬁd]@ t%@s YpM afsfatth@n [1The anount  of
non- Speci C oun terd.a ter al ~a I,I N oncentration
of 1 pM wi t%et?%flé %Jg%%nq(#%&ﬁl abelq% dWJgt r§1r gﬁl X %1 Ad %B@%?Bhalq S 10% of
the tolll boamdoRs saneenaFatIbesandl ysilsbefllehe dompdiung daicyneAsicarri ed
out using the EEDAILLGARY cANAlY ich QU AMTen( Bl 08! oY Ly NP0 2. 30

Functional assay fo he det erm nat'i on of ant agonl Sticact vﬁy The
assay was catti 85t b AY el bR St layered in 400 pl assay

tubes over 200 pl of 84% by volume silicone oil (Merck
Type 550)/16% by volume paraffin oil. After incubation
15 for 1 h at 37°C with slow, continuous shaking, the
cells were separated from the incubation medium by
centrifugation for 2 min at 9000 rpm (rotor type
HTA13.8; Heraeus Sepatec, Osterode/Germany). The tips
of the tubes which contained the cell pellet were cut
20 off. Cell pellet and supernatants were then analysed by
counting the Y radiation. The amount of non-
specifically bound material was determined at a final
concentration of 1 uM with inclusion of unlabelled
cetrorelix and was typically < 10% of the total bound
25 material. The analysis of the binding data was carried
out using the EBDA/ligand analysis programme (Biosoft

v3.0}.
Method 2.
30
Functional assay for the determination cf the
antagonistic activity
The assay was carried out, provided with some-
35 modifications, as described in Beckers, T., Reilander,
H., Hilgard, P. {1997} "Characterization of

gonadotropin-releasing hormone analogs based on a

sensitive cellular 1luciferase reporter gene assay",



35 nodi fications, as described in Beckers, T., Reilander, H, Hlgard, P.
(1997) "Characterization of gonadotropin-releasing hornone anal ogs based
on a sensitive cellular luciferase reporter gene assay"17 3éptSepercadidr 2003
- 20 Analyt. Biochem 251, 17-23 (Beckers et al., 1997). 10,000 cells per
wel |, which express the human LHRH re@&ptor and a luciferase reporter
gene, were cultured for 24 hin mcrotitre plates using DMEMw th

addi tives 5Aaaqy3c%(gl&h5f§81 oFhe. 1eeld3 s (BeERetBenestiyiul atedgwiyth 1 nM
[D-Trp6l LHRH faor __Ant agoni stic conp ounds accordl ng to the |nvent| on

wer e added B&r80& tﬁ%llgtlf?ﬁﬁ af’?éﬁfan‘ﬁl’t% EEPIrE Siver BD ?yé’éﬂ“aé’t f-HEHend for

the quanti frecatiter ofnd he Q&bh!ﬂb&ésbu@e@@:ﬂt\éﬂ Ygenkhe dOreakaukatiean of the

| C50 val ues fro dse effect curves carried on-,l.i.near

Feoresai on SR8 P4 & dai A At AT oA Thag il Bl e

G unwal &  Anzingli%m t\tewveFRSDr €Shenkells Teeequans fscatnbated whehlLuc
activity wa rip pl tegesgsen sc onega
Techni cal BELI F:lgi[l n?d# 1 161§[ﬂ55| Jrk'lgé'it hg ]rﬁesp%%'?lgé%ngﬁﬁg? e?gggggéggy system
(Promega E46S6PX9@RiOng t WHifdi tiveiiaiberisSie AERA)  PafobRi dabkon of 20
luciferyl - C@Alm&@s:mha@m/wtm adiang ag@w&%séwtwsmeﬁéﬁ@r tbhecpenmoval of

the culture rredlu mthe crotitre e cells. were |lysed by
addi ti on of qufﬁ‘(’f Il§’§l s %ﬂf@?e(demiPFs éﬁosphaa?%l%ﬂﬁ 8, The niv

di t hi ot ei tall;:uzartlvlon i ahendCye| vhbxase f2omN, Mo N £¢eEt raacetsc aci d
(CDTA), 10%y: ‘é)a%%%‘ero%t b}o{‘ic(r%l@ thfé‘?]?(es@%n é\fléf\%sié‘c\&fe”gon at

room tenperature for mn, maa)/saewere rans dinto a
white m crother eiplht aadal al IPé‘OﬁéﬁmleunEﬁ§ 14 c fgorectt oRremyabdech) . The

enzymati ¢ 3@rk@aGtlier cWas rikniDeateed )y addition of 50 tl of assay buffer
(20 MM tricine pH 7.8, 1.07 mM (I\/gCCB)4I\/g(G—|)2i

15 The guantification of the Luc activity was carried out
in duplicate essentially as described (Promega
Technical Bulletins #101/161) using the respective
luciferase assay system (Promega E4030). Owing to
addition of coenzyme A (CoA), an oxidation of

20 luciferyl-CoA takes place with advantageous kinetics.
After the removal of the culture medium from the
microtitre plate, the cells were lysed by addition of
100 pl of lysis buffer (25 mM tris-phosphate pH 7.8,
2 mM dithiothreitol, 2 mM 1,2~diaminocyclochexane—

25 N,N,N',N'-tetraacetic acid {(CDTA}, 10% (v:v} glycerol,
1% {v:v) Triton ¥-100). After incubation at room
temperature for 15 min, 10 pl of cell 1lysate were
transferred into a white microtitre plate suitable for
luminometric .detection (Dynatech) . The enzymatic

30 reaction was initiated by addition of 50 pul of aséay
buffer (20 mM tricine pH 7.8, 1.07 mM (MgCOs) Mg {(OH},,
2.67 mM MgSQs, 0.1 mM ethylenediaminetetraacetic acid
(EDTA), 33.3 mM dithiothreitol, 270 pUM coenzyme A,
470 pM glow~-worm (Photinus pyralis}) 1luciferin, 530 uM

35 rATPNa2) . After one minute, the luminescence was
determined for a total time of one second with a signal
half-life of five minutes wusing the EG&G Berthold
MicroLumat LB 96 P.



2.67 MM MgSO4, 0.1 nmM et hyl enedi am netetraacetic acid (EDTA), 33.3 nM
dithiothreitol, 270 M coenzyne A, 470 gM gl ow-wor m (Photi nus pyralis)
luciferin, 530 M 35 rATPNa2). After one minute, the |um1reSgaaapeVEmn3
determned for a total tine of one second with a signal half-life of five
m nutes using the EGZG Berthold M croklmat LB 96 P. 17 Septenber 2003 - 21
In this way, the following in-vitro data were obtained, KD being the
binding affinities and I C50 being the functional activity and pM bei ng

i conol es r litre: 5 o] KD [PMIC50 [P cetrorelix170 (21)198 (5
Exarrpl el P\f’a.lihis(gfy(,ggg‘%at%g’qslﬁ“{lﬂglﬂéﬁﬁil[ér%ﬁt@)%ﬁe(Q?tEiaﬁ%Pe 3(1521
(1)492 (2) Examdierpn.tthe22biqB)ng. dafEinot idet esminercd;) semﬂgbefh@fa
i ndependent i t t er..2003_W0D 00/ 55190 - 22 _  Pat.ent ai ns
1. cgnpound§&§§€%h§§3e§8%£F§?gr%ﬁ?aEV %&*PEPB@F@??%%SSPeI litre:

A- XX X1 - RxX 2= XXX 3= XXX9- XXX 5- XXX6- XXXT7_XXX8- XxX9- XxxZO- NH2 (1) .in which Ais

BNl () e o e B ot s e der

cetrorelix 170 (Zi) 188 (5)

Example 1 n.d. 242 (3)

{Acetate salt)

Example 2 181 (1) 684 (2)

Example 3 154 (1) 492 (2)

Example 6 n.d. 221 (2)

n.d. = not determined

{)

numpber of independent experiments



Xxx5 is NNMe-Tyr, 15 Xxx6 is DCit, DHci or a Dbamno acid group of the
general formula (I1) 20 in which nis the nunber 3 or 4, where R is a

group having the general formula Il - (CH2) p-CO NR 2R3A7(3dptehbs&dr®00Bere p
is an integer from1l to 4, R2 is hydrogen or an alkyl group and R3 is an

unsubstitut wd on/ssulpsk i tuted aryl grogp ar heteroarybcgl/eego /gb18% 1S a

3-am no-1, 2,4-triazol e-5-carbonyl group or RL is a ring of tée gener al

formula (1V) 30 17 Septenber 200395%%(3\% &4 (NN in which g is the nunmber 1
al Ky

or 2, R4 is a hydrogen atonor an gro%bl?s R5 is a hydrogen atom or 5an

a Il kyl group and X is an oxygen or sul phur atom Xxx7is Leu or Nle, Xxx8 is

Arg or Lys (iPr) com$os@ios B0 tard Qopelins #,a, 0l Sar, 10andtheir salts
wi t hpharmaceutically acceptable acids . g to CLﬁéilml, in which the salt 2.
Conmpo unds accordin fluoroacetate or enbonate. is anacetate, tri 3. Conpo

unds accordin A-Xxx -Xxxi-Xxxd-Kxx!-Kux-Xxxb-Xxx - Xxnb—Xxx - Xxx 10—
NH, (I)

in which

A is an acetyl or a 3-(4-fluorophenyl)propionyl
10 group,

Xxx' is D-Nal(l) or D-Nal (2},

Xxx?-Xxx? is D-Cpa-D-Pal(3) or a single bond,

xxx? is Ser,

Xxx® is N-Me-Tyr,
15 Xxx® is D-Cit, D-Hei or a D-amino acid group of

the general formula (II)

O
NH, UL
(CHy),
0. NH
\T
RI
(1
20 in which n is the number 3 or 4, where R! is a
group having the general formula IIT
- (CHz) p—~CO-NR?R? (II1)
25 where p is an integer from 1 to 4, R? is hydrogen

or an alkyl group and R? is an unsubstituted or
substituted aryl group or heteroaryl group, or R*
is a 3-amino-1,2,4-triazole-5-carbonyl group or R?
is a ring of the general formula (IV)

30



gtodaimlor 2, in which Xxx6 15is D -[E-N -(imdaz olidi
n-2--on-4-yl)fornylj-Lys, D (3-amino-1,2,4-tri azole -3-carbonyl)-Lys,
abbreviated D-Lys(Atz)or D-[E-N -4-(4-am di no- pheny |) af SaptdmBerd2003x0b
utyl]-Lys, abbreviated 20D-Lys (B). to Claim1 having the fornula: 4.
Conmpo und according -D-Pal (3) 3-Ser4-psMe-TyrS-D Hci 6- Ac-D-Nal (2)
1-D-Cpa2 Nl e7- Arg8-Pro9-D-Ala 10-NH 2. 255. Conpo und according to C aim
1 having the formula: Ac-D- Nal (2) 1-D-Cpa2 -D-Pa | (3)
3-Ser4-N-Me--Tyr5-D- Lys (Atz) 6-Leu7-Arg8#Pro9-D Al al 0-NH2 .

™ N
NN

=x

Og~N
\ RS )

in which g is the number 1 or 2, R® is a hydrogen
atom or an alkyl group, R®> is a hydrogen atom orx

5 an alkyl group and X is an oxygen or sulphur atom,
Xxx' is Leu or Nle,

8

Xxx® is Arg or Lys{iPr),

X¥xx’ is Pro and
10

Xxx~ 1is Ala or Sar,
10 and their salts with pharmaceutically acceptable
acids. '
2. Compounds according to Claim 1, in which the salt

is an acetate, trifluorcacetate or embonate.
15
3. Compounds according to Claim 1 or 2, in which Xxx®
is D-[e-N'-(imidazolidin-2~on-4-yl)formyl]}-Lys, D-
(3-amino-1,2,4~triazole-3~carbonyl)-Lys,
abbreviated D-Lys(Atz) or D-[g-N'-4-(d-amidino-
20 phenyl)amino-1, 4-dioxobutyl]-Lys, abbreviated

D-Lys (B) .

4, Compound according to Claim 1 having the formula:
Ac-D-Nal (2)'-D-Cpa®-D-Pal (3)*-Ser’-N-Me-Tyr°-D-Hci -
25 Nle'-Arg®-Pro®-D-Ala'®-NH,.

5. Compound according to Claim 1 having the formula:
Ac-D-Nal (2)*'-D-Cpa®-D-Pal (3)3-Ser’~-N-Me-Tyr’-D-
Lys (Atz)®-Leu'-Arg®-Pro®-D-ala'®-NH,.
30
6. Compound according to Claim 1 having the formula:
Ac-D-Nal{2}'-D-Cpa®-D-Pal(3)°~Ser’-N-Me-Tyr*-D-
Lys (B) ®~Leu’-Lys (iPr)®-Pro®-D-Alal®~NH,.



6. Conmpo und according to C aim1 having the fornmula: 30Ac-D- Nal (2)
1-D-Cpa2 -D-Pa | (3) 3-Ser4-N Me-Tyr5-D-- Lys (B) 6-Leu7-Lys (iPr)

8- Pro9-D- Al alD- NH2. 17 Septenber 2003 24 7. Conpound accigr$bptember 2003i m 1
having the fornula: Ac-D Nal (2)1-D Cpa2-D-Pal (a)s-Sc ra-N Me-Tyr'-T1- 5
Lys (33) 6_Leu7-Argl _Pro |-D Al al 4- NH2. 28, Conpound according to daim1
having the fornmula: Ae-D Nal (2)1-D Cpa2-D-Pal (3)'-Seri N-Me-Tyr'-D-Hei'

Nl e7-Lys(i Pr)8-Pro9-D-Alas -NH2. 10 9. Conpound accor di ng to Claim1l haV| ng
the formula: ACo uﬁd@&br&ﬁgﬁ)amummrﬁr(g;mfmlm N-Me-' ryz5-D Hei 6- N

| e7-Lys(i Pr)B-Pro9- ﬁn% ing to Caim21 having
the formul a: @'%%162)’\1% ﬁ@'goﬁl egﬁéﬂbj N-Me- Tyr' - D Hci 6-
Nl e7- Argg- Pro’ - Sgg,s- r N - Ay ]_:(;@ﬁgm.m Samgprding to Claim1l having the

formula: 20 3-(4-Tluor ophenyl ) propi onyl - DNal (1) 1- Ser 4- N-Me. TyrS-D-Lys
(At z)6-Leu7-Arg' -Pro9-D- Al al0-NH2. 12. Pharnmaceutical conposition

conprising,a co to 11. 25 13. Process
fo;mt he p?%par a&&#%?&%%%%}&ggéb%fﬁp%ﬁ%egn%a ri{ﬁltl)érrrljl el | according to

Caizrxl, in mAeiDmaa@ybm@pﬁMaL(a) tSer’ shDiHg wi t h sui t abl e

protective grou iLchy nteger froml to 10 and Xxx1 is
aeetyl at ed, areN g@fé‘a g’]n‘kfi‘@]g'lﬁ:ﬁ‘d phase or in solution, then the
fragnepfs are Ilnked to a 30 solid phase by segnent coupli-ng and after

concl usi on of the coupling the conpounds of the eneral formula | are
renoved from t hEomppimd areardingiq fleim 1 having the form

Ac-D-Nal(2)!-D-Cpa®D-Pal(3)*-Ser*-N-Me-Tyr’-D-Hi’-
Nle’-Lys(iPr)’-Pro’-Sar *-NH;,

15 10, Compound according to Claim 1 having the formula:
Ac-D-Nal (2)!-D-Cpa®D-Pal (3)°-Ser*-N-Me-Tyr’-D-Hei*-
Nle’-Arg®-Pro-Sar-'%-NH;,

11.  Compound according to Claimn 1 having the formula:
20 3-(4-fluorophenyhpropionyl-D-Nal(1)'-Ser*-N-Me-
Tyr’-D-Lys (Atz)*-Len’-Arg?-Pro’-D-Ala'®-NH,.

12.  Pharmaceutical composition comprising a compound according to one of
Claims 1 o 11.
25
13.  Process for the preparation of compounds of the general formula I according to
Claim1, in which fragments from units Xxx" provided with suitable protective
groups, in which m is an integer from 1 to 10 and Xxx* is acetylated, are
synthesized on a solid phase or in solution, then the fragments are linked to a
30 solid phase by segment coupling and after conclusion of the coupling the
compounds of the general formula I are removed from the solid phase with
arnidation on the unit Xxx'°, .



am dation on the unit Xxx' . 17 Septenber 2003 25 14. Use of the substances
according to Clains 1 to 11 for producing ; nedicanents for the treatnent
of hornone-dependent tunours, and al so for non-nal i gnant17 $epdérobéri 2003whose
treatment necessitates LB-R H hornone suppression. 15. Use according to
claim 14, wherein the hornone-dependent Zunours are prostate carcinoma or
breast cancer, 10 16. Process for produci ng nedi canents, in which conpounds
according to Clains 1 to 11 are mxed with the customary vehicles and

exci pi ent s jand fiogeras tht edbsscemadiording o €laims 1 to 11 for producing medicaments

for the treatment of hormone-dependent mmours, and also for non-malignant
5 - indication whose treatment necessitates LH-RH hormone suppression.

15. Use according to claim 14, wherein the hormone-dependent tumours are

prostate carcinoma or breast cancer.

10 16.  Process for producing medicaments, in which compounds according to Claims 1

to 11 are mixed with the customary vehicles and excipients and formulated as

medicaments.



