Title: NOVEL LHRH ANTAGONI STS W TH | MPROVED SOLUBI LI TY CHARACTERI STICS
Abstract The invention relates to peptides which contain N-nethylated am no
acid building blocks and are provided with inproved waterssskmbit 2605

Medi caments containing the inventive peptides can be used for the treatment
of hornone-dependent tunours and hor#one-influenced. non-nalignant

di seases. 17 September 2003 Novel LHRH antagonists having inproved
solubility pradpseral d¢ithean tagomiors redatres inpidRk asb agoni stg having 5
i nproved solubility properties, prggg§§§§lggr the preparation of these
conpounds, medi canments in which e conpounds are contai ned, and the use
of the nedicanents for the treatnent of hornone-dependent tunours and

hor none- |nftuencamvﬂﬂtﬂﬁﬂlgﬂ?ﬂ&té&sotger$#§@ S%QHW t3€%¥%2e§5?§88the
hyper pl BP J..endanetriosis e nonenclatu
nglnPtﬁin %Pfﬁ%egpe6¥”d§¥- YoesPHPR R that noREREPAEESe 54 ai hld by the

preparation of these compounds, medicaments in which
these compounds are contained, and the use of the
medicaments for the treatment of hormone-dependent
tumours and hormone-influenced non-malignant disorders
10 such as Dbenign prostate hyperplasia (BPH) and

o
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.



15 1 UPAC- 1 UB Commi ssion on Bi ochenical Nonmenclature (European J. Bi ochem
}2§féséﬁ?ét9-37)ihln which, in agreement wth the conventional .

i on, e amno groups at the Ntermnus a
the carboxyl group at the C term nus appears to the 2gpﬁ?§@gﬁﬁgjﬂb}%‘and
antagoni sts such as the peptides accogding to the invention include
naturally occurring and synthetic am no acids, the forner includihg Al a
val , Leu, 'd@ue:SeébbJ@haty@msAﬁQedAaﬁe Asn, Gu, Gn, OCys, Net, Phe, Tyr
Pro, Trp and His. EreV|at|ons 25 for the |nd|V|duaI am no acid ’ ’
resi dues ar¥ based %ﬂeY% trivial nanes of the am no acids and are
Al a=al ani nextz Ar g=apghmines1 R y4gtytanele-begarbasihe, Lys= Iysine,

Pal (3) =3-( 3- d
Phecpheny! B ani ne. CpHLT R ST OB T HEHIGe” S0 P 52BS e, Ser =ser ne
Thr =t hr gonimge; 'nwrﬁénﬁnBmtwﬁpxydayhﬁwybs|ne and Sar=sarcosine. All aninb

acids descyjbed h _fromt _
Stherwi se. exaﬁ% i %91&@&13 1Ry 1beid (sEhéeRYlRfnino) - menti oned

he bbr ion for
3-(2-paph;hy|) D- alRhf ﬁ%h%%ﬂm%§$e¥§ e%%gélatlon for L-serine.
Substi t uti grg: on trma&yczmMemybc@ubOdrnmh@eS|de chain of lysine are

{ﬁﬁrﬁifnmtiﬁcsﬁyaﬁb?%#%%on &Q”@L“kets bebind Lys, If appropriate in
used at: Az Atz BmeHyex %Xi}é ghfﬁ%p E&ng&b%BQ&eV'atlons
(Dimethoxy- dlmethyl Z)
DIc Diisopropylcarbodiimide
DIPEA N,N-Diisopropylethylamine
DMF Dimethylformamide
15 Fmoc Fluorenylmethyloxycarbonyl
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.



DVMF 15 Froc HF HOBt HPLC He 20 TFA z Hci Cpa Acetyl
3-Am no-1, 2,4-triazol e-5-carbonyl 4-(4-Am di nophenyl)am no- |, 4-di oxobutyl
tert-Butyl oxycarbonyl Benzotriazol-I-oxy-tris(dimethyl & Septemipdr@goBoni um
hexaf | uor ophosphate Di cycl ohexyl carbodiim de D chl oronet hane
Di met hoxyphenyl - di met hyl net hyl enoxy- carbonyl . (Di net hoxy-di met hyl -Z) Di
| sopropyl carbodiimde N, N D isopropylethylamne D nethylformm de
Fl uor enyl rreT]lwI ﬁxyear Bemiles Wﬂrp&@@tl gn@ﬁdy@lnlétbiy%%%xmﬁéd a}??' e
Hi gh- pr essutt_% ﬂ%'rddChr qnmat o ag Y Met hyl Trifl uproacetic acid
Benzyl oxycarbon BSWS SRl r ﬂa&ﬁForagHﬁ‘éJny‘?%%mrﬁélﬁiSlePhelfb’é‘bt i des
accordi ng t’@hehepcpswtemm&)n lar e 2anaBogaes ®f dihe2, 3 and 6. The
| ut ei nizingmp &le rglbeasi whi ch_has t{ follow ng
structure: p- {?}é Trg Serghi"by {%Qyt& CE)II_%j ro-S ady- /2 ‘f(i.'ll—}:
gonadoréhrﬁ e amlno acids are first 1nd1cated which have taken
the place of the amino acids originally present in the
peptide chain of LH-RH, the positions in which the
exchange took place being marked by superscripted
figures. Furthermore, by the notation "LH-RH" placed
10 afterwards it 1is expressed that these are LH-RH

analogues in which the exchange has taken place.

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.



30 For nore than 20 years, researchers have 'sought selective potent

ant agoni sts of the LH RH decapeptide [M Karten and J.E. Rivier, Endocrine
Reviews 7, 44-66 (1986)]. The high interest in such antageebahfver 20b@ased
35 on their usefulness in the field of endocrinol ogy, gynaecol ogy,
contracepti on and cancer. A large nunbeft ~of conpounds have been prepared

as potenti al ﬂ.l—l— RJI'at@Q%ag%r{'s%tl%s The (DSt |lgé§re§lt| ng corg)oundal%hl h have
been found to dat e &re t hose conp Sounde WA Rt r LRt T are a no i cation

of the LH Remtitjcinge.on7 JSEEmre&rbem:Qt)OBln PoTheiénr s6 séndestfleotent
ant agoni st s yas-aaided, %etf@li&%{ﬁgufﬁkﬂﬁlgt ar OITB.tI c amno acid

residues into the positions S and & The cugtomary-

way of wri tlﬁﬁUQ%%@ﬁpo@n@?@%’sDaEaﬂdBD omger{i THE meﬁ‘%i{ aéicts —AFe first

i ndi cat esl Whird?-bawgaftlkgn, the place of the amino acids or| ginally present
in the peptide ch n of LH RH, ther[[?osmlong1 in which th exchangi t ook
pl ace bei ngitar y DSt s i ptle ™ HFIYuPES R fbr & ebyg?’ﬁ%r tation
"LH. -RH" pl mchu]]& aftmrwards it is expressed that these are LH RH

anal ogues in which the exchange has taken place. Known antagonists are:

[ Ac-D-Cpal.2, D Trp3,6] LH RH (D H. é et al., In: 15 Goss, E and

Mei enhof er, J. (Eds) Pepti des; Hrd=0 of the 6th Anerican Peptide

Synposi um  pp. 775-779, Pierce Chem ., Rockville I'll. (1979):
[ Ac-Pros, D-Cpa2, D-Nal (2) 361 LH S Patent No. 4,419, 347) and

[Ac-Pro', D-Cpa2, D-Trp3'6] LHRH 20 ¥3.# Pineda, et al., J. din.
Endocrinol. Metab. 56, 420, 1983). In order to inprove the action of
ant agoni sts, basic amno acids, for ggqnple D-Arg, were |ater introduced
25 into the 6 position. For exanple [Ac-D-Cpa''2, D-Trp3, D-Arg6, DAl al0]
LH RH (ORG 30276) (D.H Coy, et al., 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)



Endocri nol ogy 100, 1445, 1982); and [Ac-D-Nal (2) 1, D-Phe (4-F) 2, D Trp3,
D-Arg6] LHRH (ORF 18260) (J.E. Rivier et al., in: Vickery B.H Nestor,
30 Jr. J.J., Hafez, E.S. E (Eds). LHRH and its Anal ogs, 1pSeptdmber 2008
Press, Lancaster, UK 1984). Further potent LH RH antagoni sts are descri bed
in WD 92/19651, WD 94/19370, WO 92/ r7625, 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 A . 17
Sept enmber  200Bxx*-xkxTRexP Ak & 81 - 6 FCIx058S xGonpeuREs haviyng 1aapdi f i ed
ornithine or_lysine unit in position 6 and which correspond td the
fol l owing fbthula: -Ac-D-Nal (2) 1-D Cpa2-D-Pal (3)

3-Ser4-Tyr5- D Xxx6-Le-u7-Args 5 Pro9-D- Al al0-NH2, in which D Xxx is an

am no acid group. of the general fornmula (VI) 10 LH RH antagoni sts are
furt her nor e 1e0bHbed i n VIO 97/19953 and EP-AZ 0 328 090. Further known

LH RH aht agomstan aaeetant avel & x3- (45f janrophexyandropt vagel gxouvAnt arel i x: .

Ac- D- Nal (2}(%: %ﬁgg%@%éﬁ! Je3)p 3rSerA- Tyr 5- D Hei 6- Leu7- Lys (i Pr)

8-Pro9-D Al a nirelix: Ac-'D-Nal (2) 1-D Cpa2-D-Pal (3)

3- Ser 4- Tyr B XAy L&t P-9BatBu¥aliAl gofER) s28gReodoDdM a' - NH2 25

CetroreliXxx,A¢- BDeNgle(2) 1-D-Cpa2-D-Pal (3) 3-Ser4-Tyr5-D-Cit6-Leu7-Arg8-

Pro9-D-Alal0-NH2 . The aimof the invention is to create novel LHRH 30

~ant agoni st $%thi ¢ Nal& i Tirncreased enzymatic stability and significantly
i nproved wat:et® sod ubi-Liity. TSI objrecs iTs-aaGhievedi 8y mRoUBREs afe t he

fol | owi ng general formula (II)

O\Y NH
ke
M)

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)
where p is an integer from 1 to 4, R? is hydrogen or an
20  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
~_ Nﬂ/’
\
I\ ):X
(% N_
vy

‘RS

general formula (IV)

25



general formula (1) 17 Septenber 2003 - 5
A- XXX 1- XXX2- XXX 3- XXX4- XXX5- XXX6- XXX"' - XXXe- XXX9- Xxx10- NH2

(1)

in which 5 A

is an acetyl or a 3-(4-fluorophenyl)propionyl group, XxXlSéstefbdedoo3l) or
Xxx4 is Ser,
Xxx5 is N-Me-Tyr, 10 Xxx6 is D-Cit, D-H& -or a D-amino acid group of the
general formula (Il1) (1J) in which nis the nunber 3 or 4, where RL is a

D-Nal (2) , Xxxe-Xxx3 is D-Cpa-D-Pal (3) or a single bond,

where p

group 15 havi ngyhhenognarsale Horamhse 4 11 ar(gﬁZND*%Nk%ﬁ?ﬁg%%eA'ét%mm s

is an integer from1l to 4, R2 is_Rhydrogen or an %

up an

an unsubst i tUf e@"or?dubst YEOERd & yIiSgroupYBECHE et Ofr G, abkRL is a

3-am no- |, Zgdetpi a20l - Hs carn borybegr 64ps@LlpRiri §tamfi ng of the

formula (I1V),R& L | l.x 25 R5 (1V) 17 Septenber 2003 - 6 in which q

- N
is the nurrbe}(%X)ELB or g’ﬁeuRAf’ri leae’hydr ogen atom or an alkyl group, R5 i
hydr ogen>at of®r ian Palkydr Igroligmnd X .is an oxygen or sul phur atom Xxx7
is Leu or Niyg,xH iXX¥83d Sy g- or Lys (iPr) , XXX9 is Pro and Xxx10

or

Sar ,

in particular the acetates, embonates and
10 trifluorcacetates.
Among the compounds according to the invention, those
are particularly preferred in which Xxx® is D-[e-N'~
(imidazolidinHZ—on—d—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®-Nie’-
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—

10

Xx%™" 1s Ala or Sar,

and their salts with pharmaceutically acceptable acids,

Lys (Atz) ®~Leu’-Arg®-Pro®-D-Alat®-NH,,
and also their salts with the abovementioned

pharmaceutically acceptable acids.

gener al

S a

is Al a



and their salts with pharnmaceutically acceptable acids, in particular the
acetates, enbonates and 10 trifluoroacetates. Anong the conpounds
according to the invention, those are particularly prefi@Sadembengddioéh Xxx6
is D[s-N-- (imdazolidin--2-on-4-yl)fornyl]-Lys, D (3-amno-1,2,4 15
triazol e-3-carbonyl )-Lys, abbreviatedr D-tys(Atz) or

D-[s-N -4-(4- Am di nophenyl ) am no-1|, 4-di oxobutyl]-Lys, abbreviated
D-Lys(B). Further particularly preferred corrpounds according to 20 the

i nvention are: Ac- D- Nal &2) 1-D-Cpa2 -D g{l br)l

3- Ser 4- N- Me-TTyr 5SS PRRIBINI @FCCRG-1Sr 09° DLACA 1 FRBE R DORRI ) used

1- D- Cpa2- D Balr (3he3- Serdthenie- bfr ShBrhyselAepkn@ent tumours, in

Leu7- Arg8- P 0- 2- D Pal
LT 0P, LAl a0 W 2heeR b o) AP RERD R D A
(2) 1- Di:pazleopalfqu) rgrsgrl LpavE: T xm&@ty@n §B)wifese treatment

Leu7- Ar g8- - o g D-
37 Ser 4 Ve Tyr S PR 6 N T 9B Tya et BPPEORPREtn KD B actERal (2)

1- D- Cpa2- D- e&re (B sE AN fee Wéﬁ@%f GVNIe‘?leﬁysar(q Pexcipients

8- Pr 09- Sar 1@ndHZorAc1BtNal aE2mebilRaeazsD- Pal (3)

3-Ser4- N- Me- Tyr5- D Hci 6- NLle7- Arg8-Pro9-Sar 10- NH2, - 35 3- (4-Fl uorophenyl)
propi onyl -D--Nal (1) 1-Ser4-N Me--Tyr5-D- Lys (Atz) '

6- Leu7-14 goTRroSYDLAeglsNiEl campcairsts tdwigrdialg stan fdnrrmh]ea abbyeaent i oned

phar maceuti gakly agceptablieacigs ngt'i?&}er@fe D035 ca {haegrﬁQHPOU”ds

according to the invention can be used for freat
hor none- depERAERPSEGABTr T i RY Rttt hAsDr s¥phbestar cicsoraling bpeast

cancer, andMErahSQeﬂdrnﬂﬂﬂtﬁabhgﬂéﬁlslﬂﬁﬂgﬁﬁhgﬂﬁ BhOS @Rl el ing

necessitateg_ &?—RH horimone, su S n. th| s,, the are m xed vvrth t he
customary venidrasant ex i g% g ted™in “the'stde 'cHain with the
1 carboxylic acid of the general formula R'-COOH or by

reaction of a decapeptide unit with the appropriate
carboxylic acids by amide linkage in the side chain of

D-lysine®.

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



and formul ated as nmedi canents. 10 The synthesis of conmpounds according to
formula (1) can both be carried out either by classical fragnent
condensation or by solid-phase synthesis according to Not3edteraber 2603h
synthesis followi ng one another using D-lysine already acylated in the
side chain with the 15 carboxylic acid ¢f -the general formula Rl-COCH or by
reaction of a decapeptide unit with the appropriate carboxylic acids by

an de |1 nkagaebB:iBeasi de chatm of ;D oy ne. o Aeqordi naly., bhe i nhroduct i on

of the R1-CO. group can be perforrred in three erent p03| F8ns Fh 20 the
process: bef@F af’ﬁé‘:ESHde%‘ﬁ“}l@n ofMetHedhdi 9f duirgamdia s Eremiseryhe

peptide, aft eHohhenl—W§9ﬂpQraByﬁah@§e |V§h nep&b+ Pk ® hi neyhfmibespepki de

hai but bgfo dens i xt unit or after condensatlon
of i oni tof b EaRET C B BARAE Ror S Eor S TaTd ( (F Sae Ty TS o

accordi ng toSthetgaom EBEhods, such as, for exarrpl e, by pure soli d phase
technique, partly solid-phase technique (so-called fragnent condensation)
or by the 30 classical solution couplings (see M Bodanszky, "Principles

of Peptide SYREhESFRYISespwniges iverisaagcanssa . owor éranpbenilwe ney hods of

sol i d- phase 5_yﬂ§flesd:6v§1@ntﬂ?5%d>rb&ﬂq n dhe texthagk ¢ ﬁjafhaa%ﬁlrf’ ptide
35 Synt hesi s"¢ & I\/égte ré[mlanod J. Qun Pi erce Chem Conpan Rockford
111, 1984, ahn Barary-dhd gﬁo‘ép M8r A9t eoThee papt i deelulde 1, pp.

1- 285 1979, supﬂpcad‘em ‘@hﬂrlessm nccuﬂcasaary:alfc&ol lﬂHchn SyH¥resiasy arehel 7
Sept enber 2QQ3;8; ndesiidhed |Vré t r t hqden, der
en e %; ! ganéj %h g?l % n%l—bu%yg TS 0t hese

Organi schen Cheme | hods of em s
von Pepti den®h¢ SyfhtRgsi §Mdne pepiduges|tims V\mtsTCﬁhlI(@h top) 1I9E4, reeqar g

Thieme Verl agroBeStédit gafino FR&d_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.



The stepwi se synthesis is carried out, for exanple, by first covalently
bondi ng the carboxy-term nal anmino acid whose a-am no group i s protected
to an insoluble 10 support which is customary for this, Teapiemiertdd3

a-am no protective group of this am no acid, bonding the free am no group
thus obtained to the next protected afino acid via its carboxyl group, and
in this manner |linking the customary am no acids of the 15 peptide to be

synt hesi zedgsBetbBe @ racty ﬁ%ﬁtﬁf&? sh@PnofOBcshieD. angdafter "?5999 of
all am no acids iermw Q‘? e fini Shed%:ﬁ) tide fromthe support and
removi ng any*@fhrfher d’é’ THEtS Yt 48t i ve®§EBLPs Wiich ndy4be-

present . Th*ersthibm:sphenyﬂiens&tsrt@msl S cad ed pm_ttidh&ﬁﬂy conyeghignal
manner by s m e orres ondi stomar protected am no
%{}%Eﬁﬁié tthbe flic %Ongg 8?5%01{10 glne"ymjd}fbt%%% 9%s carried

acids. The he indi ua
out accdr di Riget émtlﬁ@lﬁrétllﬁod@n 25% custypnEey 1f @rattahlysedt h;qseNfiaycﬂt@mj; arly

sui tabl e areomp St riuaaknankudel degmmihaddnthe aresenogaly, o

di cycl ohexyl carbodiim de or diisopropylcar bo

Car bodi i m d®&°Tetfod geR&t&rly 30 SwHibodi i ﬁ?de/ hydrf@%ybenzmxamlfhe met hod
(see The Pepthylesox¥otnpetZiakdleE. Gross and J. Meienhofer) . In the
fragnment coupling, the azide coupling, which proceeds w thout

racem zation, or the DCC 1- 35 hydroxybenzotriazol e or

DCC- 3- Rydr okytdrmadiaBe 4- dichypo pr2td@cheénzot mirazipse metikod is-qyaierably

used. Activdrdeepdiers ghefra ca be | oyed. 17 Setenber
g@upss Nyl S9 2ap! oxeds %ey

2003 - 9 Esters of N- rotecte mno acids, suc
N-hydr oxysUbET P ae RN EeRers ofuehs, 5- agp| chi 5P6phen>elxa€$>t1@ns artehe
parti cul ar lyerd ghbyycstibdmpl. eré@icame st gpWagie caaNdens JLiQp Ot Ao acids.

5 The am'“%§§lgeca'movege£¥ wea %%Egly%%gtb% N_hf%yggélve 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.



conpounds whi ch have approximtely the acidity of acetic acid, such as,
for exanple, 1-hydroxybenzotriazole. 10 Internedi ate am no protective
groups which present thensel ves are groups whi ch are rentv@ebteyber 2003
hydrogenation, such as, for exanple, the benzyloxycarbonyl radical (= Z
radi cal) or groups which can be rerrm/e]czlO by weak acid. Suitable protective
groups 15 for the a-am no groups are, for exanple: tertiary
but yl oxycar hwtyfo;gybup&grcfdpg)r e@)tlerg@tnrtyl (8¥yeaebonylh BEQNPSe) Carpobenzoxy
groups or rbf)era?%ft hi 0 %é E I‘OEI‘I ate in each case aving a
p- br ono [sm‘ia&or bent ¥ r obenz§f ?gdl ¥l ) PePREL20 IEPPBUORESL et AR BEp, t he
pht hal yl racHICCatllpSthEthhﬁrtamphengxyapet pbtgiouphet e padittilorgr ofp; t he p-
t ol uenesul phanyh Egogﬂlnéhgrgﬁ gyl gEBme %@€¥hon %1%%,5 SUbStItUted in
}FS| CT or di calﬂ

t he benzene nucleus ('p-brono trobenzyl “ra

a- phenyl &t hy?f Z%rgla}éﬂ%%ﬂ arpfrFefreahby a¢stb¢mdeahley @I@t@tt@ieenstel n and
MIlton Wnitz, Chem stry of Am no Aci ds, New York 1961, John WIley and
Sons, Inc., for _exa page 883 et seq., "Principles of Ppetide
Synt hesi s", ¥§pr ﬁH&éF’ %F‘Fagaf& 3, 224 | | P Pras e ePeptiddagsyhy fbse s'or 30
J.M St ewar tommid ki oAy e dPi byCEthQMC@Q@ﬁ@@ , aB@Ck;B%En@,rc:B_%l{lylg84 G
Bar any and i eld "Tng_a Rep 285, 1979,

Academni ¢ Pr e%skgt M%’Mé g e Pé%PI d8s ° %o’ft&?m%focﬁd’s Eo% &8¢ and  J.
Mai enhot@r, Wﬁf@‘m&% theevl afdrec  CTHEsBIRE prsoteectiodel qyoups ar e

f undament al ly. atise® @waﬂm;eyjpé a¢he protscid o, pifuyther functional side

groups (OH s NH2 ro %} aof the correspondl ng am no acids. 17
Sept enber 2&83 . % ﬁfp teShRd Pyertige Z 08N ne) are

preferably pr- ot'JHm ecd—ixylrbcengymgrnmpprandcsem bar thgregesgrbupt BeEnHAM no
groups not in the ccs PQéiéééH%£EQrw1th 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



exanpl e am no groups in the co-position, guanidine group 5 of arginine)
are preferably orthogonally protected. The individual amno acid units,
excluding lysine or ornithine nodified by the Rl--CO grbu@eptamber 2003
commercially obtainable. A possible course of the process for the 10
preparation of the latter conpounds tslas-follows: 1. The a-carboxylic acid
group is amdated. 2. The s-amno group is protected by the Z group. 3. The

a-am no gr%kpoweﬁr%eg&@@ln% fsfesqv%%sgr%& Wehhp e &5 oﬁﬁ LVLEY W th
respect to the later renvdval of the am no prot ective groups results. 4.

The Z gr oupPOhY ¥ hEr82&nfRE df"OLFblYJsWJe‘?%%%PeB The gesthesigrup ®4-CO s
i ntroduced wrotdetsdadet@peptadie. fmiddecBoe Giat, Oed ey dr FIARLroup i's

renoved. 2 s ]Th% a-.am ng, group i IS - I‘OVI ded with.the Z %rou For the

i ntroducti on° o t h& R COgMoup by rsé ¢ti oh of Pﬁ’éyﬁFnYﬁS §r otiF DF t he

| ysi ne Wit Pappidpdi ate thearhoklyylloe mah vl r wlar add e msmcesseﬁrcar;es

fundanent alyi &5 LReoSALE tROCRSSES ASc desarl el ahoue fop the ! inkage —of

the ami no acids. However, condensation using car T nidl npl e

1- et hyl -3?@-3?%%1%% akitRs- Hir op\Aa ol o Hee angport can be

1- hydr oxyberwzot iéazohe aScopaityctbathy psefsnied. £ B0, Theageagtion for the
| i nkage of the am no acids takes place in an inert. solvent or suspending
agent which is customary for this (for exanple dichloronethane), it being
possi ble t laold diiagtdyl formanide, if necessary; 35 to inprove the

solubility I I GrSHPPQIts are insoluble polyners, for
exanpl e poIPe?%/ircg%e IZ%}P%]Q%] ]éad form which can be 1 7 Septenber 2003 -

11 swollen_in aorganic solvents (for exanple a copolyner of polystyrene

and 1% di vi @xgggnzgn@t.io;l;he syn{ BesientOfre@qgeRE OFELH €D depgpeptide anide on
a net hyl bepzhydryfr am_de
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]



[sic] resin (MBHA resin; i.e. polystyrene resin 5 provided with

nmet hyl benzhydryl am de [sic] groups), which affords the desired C -term nal
am de function of the peptide after HF cl eavage from t he Sepigobér, 2003n be
carried out according to the following flow diagram 10 Fl ow di agram

Pepti de synthesis protocol StageFunctioA8olvent/Reagent (v/v)Tine
1Washi ngMet hanol 2x 2 m n 2Washi ngDCMBx 3 m n 3Renpval DCM TFA (1:1) 1x 30 mn

4Vashi ngl SOpéQ@arwiacxké’dmb SNébsHy ngdeshanel 2x ZiNid e¥aghi NgRANPX 3 nin
7Neutralization DI, PEA 1) 3% n 8Washi ngMet hanol 2x 2 m n
gwashlngDCNBﬁcg ﬁmfggfﬁéﬁd&QJ (iﬁ tﬁ@eBégé&$n9%1QimﬁheDF€a¢HW3ﬁ

11Coupl i ngDChleppt i @flaltlme Do BCRappryoxche) sm onl2ibs hireghikt hasoh 3xws2 m n
1. 3Washi ngE c-p ect ed anlno s .,are customarily
C@&% three ?lgg dﬁ% ﬂgﬁ 58 %% %ncg% é%e resin-

15 coupled.in"a excess in the
di i sopropyl chrbodi i pedelider C) thwd xEHpécbxybenﬁDnalr|RﬂqﬁwcmFﬁﬁﬁ)the

CH2C12/ DVF i gothe GHY e 99nfRe81 8, is and dde; Bochrod e&%@g(&%@ Pah

renoved by action of 50% JIrifluorqgacetic aci (TFA in for ﬁalf an
hour. 20 To EREEKSForatorpiet €°%onf&r 8iBn, 12 het cRIOS4mid t ecesaccofdi ng to
Chri stensen BRdahheoKai ser'lgvaivnhydrin test can be used. Radicals of free
am no function [sic] 17 Septenber 2003 - 12 are bl ocked by acetylation in
a five fold excess of acetylimdazole in CH2CO 2. The sequence of the
reacti ol® After distilling of HF and anisole in vacuo, the

peptide amides are obtained as white solids by washing
with anhydrous ethyl ether with stirring, and the
removal of pelymeric support additionally 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.



steps of the peptide synthesis on the resin follows from the flow
diagram For the renoval of the resin- bound peptides, the respective final
product of the solid phase synthesis is dried in vacuo 10V@spt&2Bér 2006
treated at OC for 60 min in a 500-fold excess of HF/ anisole 10:1/v:v. 10
After distilling of HF and anisole in Vacto, the peptide am des are

obt ai ned as white solids by washing w th anhydrous ethyl ether with

stirring, apgdethes,irgR ot «RQ ric ort._ additi Ly obtained is
carried out, b?,’ \A/asohi ng_vv\rn?%h 56(% tr_g%ngt%é#lag%eohtso ac%”ggﬁaé& d. ?/ car ef ul
concentrati bAVOREiRR HEbbPEtaEPAtTi6EEPFOAS i n vacuo, the respective

pepti des can be obtained as highly viscous oils, which are converted into

white solidé aftgr ﬁddition of abs. ether in the <cold. 20 Further
Xall

purificati ied out by routine nethods of preparative
hi gh-pré&ssure |iquid chromatography (HPLC). 25 The conversion of the

peptides i o fhelt (apichadditino \ts. can pe, effested ing nner known
per se by reagt] or;(tﬁerea‘ mch@Séﬁgg_ ]flveIJr[)quei yT],cy rg)eﬂf):épf Bs~ can be
obt ai ned” by*F®adhonPofleneiMzaci d addition salts with bases. Peptide

enbonates can be prepared by 30 reaction of trifluoroacetic acid salts (TFA
salts) of he peptide with free enbonic acid (panoic acid) or the
correspondiﬁ{be disé’gléih&rﬁl?al Yaof c@ﬁﬁ}rﬁ‘]@ QBFd.2F6rdiFs, tot e gfeptide TFA
salt i30trediesk i ilaguedagrsol utBeptidd t Syt fiee S8 UbkORcEE1di sodium enbonat e
ol [ ow pr od it aB oy PRy EeBPELREr e e e ehoh Sonat. 45 Mhe ©
fol | owi ng &gl esleedivgt densigst riat® el Aoiverk ftoer WHEh@lteavester i cti ng
it. Exanpl &€rom the polymeric support, 3.4 g of crude peptide were
obtained, which were purified by standard processes of
15 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.
20 ,
'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
25 2.6, several m, aromat. CB-H 2.1 to 0.7, several m,
residual aliphat. H; 1.70, s, 3H, acetyl; 1.20, d, 34,
CB-H Ala; 0.8, m, C8-H Leu

Example 2
30

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
35 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



5 Ac-D--Nal (2) 1-D-Cpa2-D--Pal (3) 3-Ser4-N Me-Tyr5-D-Hci 6-N e' -
Arg8-Pro9-D- Al alQ -NH2 The synthesis was carried out according to a solid-
10 phase flow di agram (Pepti de Synthesis Protocol, p. 1107 SeptémBr@0acBt
coupling, starting from3.3 g of MBHA resin (loading density 1.08

mmol /g'). After HF cl eavage fromthe-pbiyneric support, 3.4 g of crude
pepti de were obtained, which were purified by standard processes of 15

preparati ve 48 e c] ynibheyesubsamuaniod r6reerdin0n, okl diolor

HPLC- uni f orm product, of the enpirical formu
havi ng cor r &R e Iiﬂ%’é PSEfH RELEE Subsesment, fa’-ﬁtﬁwd@spwldl ng

1H NMVR Spe(II.rgﬂnc_yvedSQ Hb!L@l—ﬁﬁdfOZEh MR 5993 VBB £ 2 PRBEGDVER 46T B34 N ppm)
| etely exchanged NH, 6.92 and

8.7 to ve |nco
6.58, 2d, 2><"ﬁfi‘ eta‘:‘r% ﬂ’p- an 150 %e‘?ﬁé?%‘FtYﬁlfeaeﬂlendHanph
H 3.2 tb 251 opreseecal off mm aCEoIdpalhgt creﬂajentse\zer @hv@l tHeesi.dual
| i phat A t 2 HL
Exanpie 2 36 AtsS (gno e %éfq%% Bredh PEPCo PRty 28 BR (5 o
Leu7-Lys (i @) Sapge0- compauodNel The sympiesial V\éermallal GGSoutﬁlam;or d| ng
to a flow 3p7i @f@méfepgi@? §¥0&a§%%r%%0%%— dlensl té h&plP 8 g

coupl i ng, startlngfrom resin (Ipading
After HF cl e&fdge 11ohv- %’ne BBFiyrFéH’%?Eélﬂi%lrftq A3y éPe@f—HH@ pEpe de were
17 Septepbern?lGhed. 14 obtai ned, which were purified by standard processes
of preparative HPCl [sic]. After subsequent freeze-drying, 0.93 g of
HPLC- uni f orm product was obtai ned, which was reacted with

4-ani di nophéHyNMRi 1608- MiebuDyEPedaci 8 im ppm) :

10.4, s, 1H and 9.13, s, 2H, and £.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



5 the presence of BOP as a coupling reagent to give the desired conpound.
After fresh HPLC purification, 148 ng of target conpound of the enpirical
fornula C85, H112, N17, 015, O [sic] having correct EST-8&pterhbdi2@®3( MrH{)
(caic: 1645.8), and corresponding 'H NVR spectrum were 10 obtained. |H NWR
(500 MHz, DMSO-d6, 6 in ppm : 10.4,-s151H and 9.13, s, 2H, and 8.94, s,

2H, NHs of 4-am dinoaniline; 8.6 to 7.35, several m arom H and 15 NH

7.22 and 7. : H. 35 d : §495 58 H_.arom H
Tyr; 5.2 toégP%?gggéerfal mmacgél—%)' al)rilgbgf i ﬁﬁgt’. %&%”3. t{ﬁ%& 4,ﬁa¥é98r al m
C(3-H and Neergecty ESdgMP:1, Ilddderal Mf+HdsidirAlad i ph@dl.H,1.68d s, 3H,

acetyl; 1.28ordesBbhdCRgH MR Os8Sct Bm Hbke BpEhigfgleu Exanple 3
Ac-D-Nal (2) 1-D Cpa2-D-Pal .(3) 3-Ser4-N Me-Tyr5-D Lys(B)6- 25

Leu7- Arg8- Pro9- D Al al0-NH2 The synthesis was carried out according to a
sol i d- phast-NMRv (B G { Reo-ae;, SYntikepipa)Rr ot ocol , p. 11) with

DI ¢ HOBt ¢ | ,ng,. starti f 4.0 ¢ MBHA 30.resin (| oadjng density
0.97 mmllgyd?' fter I—ﬁc%ggva%'glrg’frgmt p%ﬁ“éz rPe s'i!ppélfit, NES) @t of crude

pepti de werd-ambdanpedilneéch 8wl povi f2Bd Byrost.andar B & ocesses2 pf .
preparativ siC] te se@guent Hfr Iy N 1,.39 of
HPLC- uni f o‘resmé-{g%)%%cl?' V\gféﬁlbbga?ﬁgd%\fmpdﬁ7\/\221%??1'[235(1’c]92dr’ea4c}f’e0§5ﬁ”?h

4- ani di i | ophefpFahFRB: 450R6ba it 6Caci 2 nd¥heappuselc&yof: BOR aso a
couplimg rengent dovedive of,he cdesi r%%dCOHDQF!BQ-t.Af her dresh HPLLC 4
purification, 440, %of ?Q%Iget éon]‘go%nd_ of the 17 Septenber 2003 -" 15
empi rical fOrHife , G0 RRg, BIsfaig 4-di cfohavihg TRFRER} ESI - ME:
1632. 7 (MtHHgs{aad : 2al681a®) , Hand . 7d0or reespamdi age it NVR. specta,ummyer e

obt ai ned. Lt (90 Od6., 8. in ppm : 10.4, s, 1H and 9. 15, s,
2H, and 90%512& %’ M_{gs%_izddr DAPO Gy Brd

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,



4-am di noaniline; 8.60, m 2H, arom H, 8.3 to 7.2, several m arom H and
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 m Ca-H and aliphat. H, 3.7 $ept@&mbBer 23ver al
m C(3-Hand NNCH3; 2.1 to 1.1, several m residual aliphat. H 1.70, s,
3H, acetyl; 1.20, d, 3H C(3-H Ala; 0.85,-dd, 6H, CS-H Leu 15 Examle 4
Ac-D-Nal (2) 1-D Cpa2-D- Pal (3) 3-Ser4-N--Me-Tyr5-D-Hci 6-Ne' - Lys (iPr)

8- Pro4-D Al 'I_i-N The y4ut hesj s d t acco |ngtoasoI|d-
phase flow di a’gr am dIZ nt hde5| s rotaédgcoI? )gf 11) é\ﬂt h Br o B8
coupl i ng, stlérC{HrrﬁjD frr &. gug B, NBHM Nlesin (| oadi ng density 1.08 rrrml /9).

After HF cl eavage fromthe pol yneric support, 2.78 g of crude peptide 25
wer e obtained, which were purified by standard pr.ocesses of preparative
HPCl [sic]. ZAAMBle hsequent freeze-drying, '400 ng of HPLC- uniform
product ®f the enpirical. formula C75, H102, N15,. 014, d [sic] havi ng

correct ESI- 1( 441.7), .and 30.corresponding ' H NMR
spect rum wef& gbivgﬁh(gg ME%%INFﬁa%%JO %/Hz  ONDMEOTE - B ﬁﬁlgpﬁﬁeﬂ 8.62, m
2H, 8.30, mLy2HiPz)86praf-3at? ?Nﬁﬁj s, 1H, 7.47, m 2H, 7.36, d, 1H,

aromat. H, 7.25 and 7.20, 35 2 d, 4H, arom H (pCI)Phe 6. 96 and 6. 63, 2d,

4H, aromat. H Tyr; 5.10 to 4.0, several m Ca-H and aliphat. H 3.75to
2.65, severZhem syntheshnd wascHearrded teutl. @Scogelarnl tm # esiodual

| i phatig H; ol 7, Feras1tie oy
aj i phatio H phadd, Siowl ?ﬁ%@fm Jeeptige S@‘tr’ﬁil@cﬁwk?c‘}% "5PactBINal (2);

- D- Cpa2- D-- ﬂéFh(sly%CZIé Mq\%lﬁﬁwsgrn ﬁ&r%’tNF’@? _fregs %»@rg of MBHA
B- Pr 09- Sar | r@shh? (Thadsynf hesisi wps1Ce8r hed19yh .acgaid ngrt 812,99LkLd-

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



10 phase fl ow diagram (Peptide Synthesis Protocol, p. 11) with DI ¢/ HOBt
coupling, starting from2.5 g of MBHA resin (loading density 1.08 mol/g).
After HF cleavage fromthe polyneric support, 2.74 g off17csmempeoode
wer e obtained, which were purified by standard 15 processes of preparative
HPCl [sic]. After subsequent freeze-drying, 840 nmgy of HPLG uniform product
of the enpirical fornmula C75, H102, N15, 014 C [sic] having correct
ESI - MS: 1472%E:6aydieHg (cal c: 1471.7), and corresponding 1'H NVR spectrum
wer e obt ai ned. NVR (500 MHz, D20/DVsO-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, aronat. H: (4-PBuandph&nil)pPopiod] -arwal (H (-pEy*PveMet19 rAng-6. 6, 2d,

4H, 25 aro §_ 0 8.3 o_sevearab_ Ca-H and aliphat. H 3.75.to
2.6, sever gﬁi‘\fﬁ’ @{—i aLnd“hl\ﬁ%%:%SPgO Z%e;ﬁg“al. 0@,’2 several m residual aliphat.
H, 1.70,%s, 3H, acetyl:; 1.23, d, 3H, Co-H Ala; 1.20, in, CH3 isoprop.;-
0.8, m 3H 1 HsMhenbsiSephegben20Q3 - od¥ FAmis S 3o (4 Fuarprhenyl)
propi onyl - D- Na%\ga( & 1- Ser.4- N I\/E:r(;l‘%/r 5-D- Lés (At z)
6- Leu7- Ar ge OO DF AH101REZ2E THERG e YRINRS: 2aPEPEBCELL @ocdrding to a
sol i d- phasevifilowDdiCagiCan ( Peppl dagSynithest sndr greaol 9. 9. gllyr WrHA
DI ¢/ HOBt co jing, i ng . f resin (loading density 1.08
mvol / g). Af 'tgegrg]lr-}lg é?%%@%gg J;.%Eg?% 'ﬁﬁ%%(ﬂrd)%)d 5}8%5%‘&171F5.Cée§v§ﬁecrude
pept i delber €rbtdinerlol virg ehe wererputi f Pell pyost anddedpppaddsses ref
preparative JiRQ: desd £l wh Ak el sHbSRGYEN L of r&ﬁZ@egga'gug@, gagsg of |

BF PeR50! Af nmol

HPLC- uni f or m unsubstj t ut ed octapepti de were ~ obt al ned,
was react ed REHA 0 B YimofF 95 6713l anfhbel, sulseAPeBE e fEeearbdxying acid in

the presence (ofg PpBOPHRECAunOApkNuiQagent tite@i Rt pgM de 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



of crude product of the desired conpound. After fresh HPLC purification,
200 ng of target conpound of the enpirical formula C64, H86, N17, 012, F
[sic] having 20 correct FAB-Ms: 1304.6 (MrH~) (cal c: 1303. Sgpterabércionad.
1H NMR (500 MHz, D20/DVsSO-d6, 5 in ppn) : were 8.14, m 1H, 7.90, m 1H,
7.80, in, 1H 7.50, m 2H, 25 7.35, ml®HK 7.0, m 6H, 7.63, in, 2H,
aromat. H, 5.0, m 1H 4.83, in, 2H 4.41, m 1H 4.30 - 405 several in,
4H, Ca-H, 31@@47&@ ?5i eﬁéaﬁrabhbn,re@dta%t B & QEBL puslideaghain H
S,

2.95, s, and 2 to 1.1, several In, re | al i H;
1.20, d, Co’ﬁv%‘bseﬁl%{"as(? 73‘19{@1 p%ﬁior@awq_e&rﬂﬁ’é%o%ﬁﬁ%%@(ﬂmﬁrng to
formul a | acworddiouy tardde wumfepnxwersemgestbgata@eletﬂor theinoutecept or
bi ndi ng. Th Eﬁs oC| osel dfe0| I viedet hrg process gescrlé)g in_ 35 Beckers
et al., HEL ociemP °851 9953518432899 95)2 5et PBPEF xS Dbt &ihedPeccor di ng

to the s§/nt HAE1Td - i taest mesleick abodte tives i rokcibreelt lech \Atd)rhpc[nlﬂ&l]ac@éﬂﬁrm@am
specific actdyi tyhd80. PnBGAEMBL) Y9 thf Jedeten: 17 S@ggen‘gg 03 -
reagent (Pierce) The reaction mxture was purified by "rev rse- h se

hi gh- per f or F&FEE 195 A Wi ogr aphy,  nonoi odi nat ed cetror el i x bel ng
obtained without wunlabelled peptide. In each case, about 80%of the 5
[125,] -cet rclu'el i X _and I;tcge unl ab L1 ed ound accaording to the invention
were suitablé fo?or?%ou actFrer ?’Ié‘geﬁf’or SsSOCISRGIGR G RenpEEREE

accor di h¢ t darhgheivenirni-ont twam dmti@sttesllmj_Otrﬁ@rfcbh:ewln@ Methedacti on
using the fallowbng Met hctﬁ%cﬁir@da%flhil‘%llé' nd_Lqug E) i,‘)cﬁ in the b| ndi ng

assay bei ng) determined wth troreliX
functional REHN t‘ii%%e’fié-’l-lh%ddé’tlélhm hedll/\/l@?]trwﬁ?blpmél“lﬁhh@ﬁ aJn) agodl st

stinulus (Mehkod Zhnctbonal activities Dbeing 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



Met hod 1. Receptor binding assay according to Beckers, T., Marheineke, K,
Rei |l ander, H., Hilgard P. (1995) 20 "Sel ection and characteri zation of
mammal ian cell lines wth stable overexpression of hunel? $epteinbar3003
receptors for gonadoliberin (GhRH" Eur. J. Biochem 231, 535-543. 25 For
i nvestigation of the receptor binding,18etrorelix was iodinated using the
| odoGen reagent (Pierce) with [1251] (Anmersham 80.5 Bg/fnol specific

activity) .ndbe/pleagibonmii Xk ,Was purif i egcby hpgh- ﬂﬂrf%"ﬁ%e li quid
chr omat ogr ﬂ ¥\nth exchapged Ehases 30 nonoi odi nated cetroré bei ng
obt ai ned Wlf otit ™inl aetaEed) pLpPilde. Efht 869 or tRBLEEOES] cethorel ix

was capabl ecafﬁtspéngétstoﬁece'ph@r @sBDCi pd 1 Dt Tw'&sref@ﬂ elidédi ng, assay
was carried.o und on ons_a o (Beckers et
al ., 1995) d?ﬁsxllljé@ ?nta cel I E%lubg%%gf:’u% g%:({ﬁ%ur 3%%8 E % ?g t?5ansf ect ed

LTK- cePl s, gli¢ese expiles t Hephammt  THRH rlecept (bmaswérfelaﬁpar eﬁad, of f by

i ncubation § Y Sgptepb 0033-119/7Na 1 ( oMM KCl
v Na2HPO4, n(ill KHg[I%:CL)% /8 rlrm8 _I_A@'g‘r]]? col%lséct (’}lﬁags cenlt m\flugatlon

The cell pél3i Ma%O?egﬁéﬁéﬁaﬁﬂePﬁ iSRdiSng At ef HPCoB,
with 4.-5 gidref J_ﬁcngG@aF,‘,wﬂ;@i ﬁi@)ﬁﬁndﬂél@ 229. [ﬁ\% 6@3%§/evo[|l )- BSA, 1

/'l bacit 1% / . For di I t
assaye, 0 35X ePRGTe R TRLR ki 2R aBpPeRRRAl D35 oM of
t he [ 1281] -vaetows etoncespectionsaofl unflgb51168dx chaf oaymdn/aimeindiand 10
various congentyat llg%ngloldnla%b% t(:l u cggigl ggsrpr% the i.nvention

as conpetitor. The cell, susr%nm onin I'n ng am was' | ayer ed
in 400 | ass3fy Mt uBds kblvréc? ome 6Fm84f%90y1%513’aﬁ€ gin | Bﬁeubl lasEdt ck Type

550) / 16% byt ukgd sinevear abbi ploiolf. sAfat ey i neLlad | 01160h6r ol1h @er34C with
sl ow, CO”“f?g%55§8?5ieg’b%h%olume 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",



cells were separated fromthe incubation nmediumby centrifugation for 2
mn at 9000 rpm (rotor type HTAL13.8; Heraeus Sepatec, Osterode/ CGermany).
The tips of the tubes which contained the cell pellet werSemtemb&@odbf .

Cell pellet and supernatants were then analysed by counting the y

radi ati on. The anmount of non- specifi-c&l0l y bound material was deternined at
a final concentration of 1 pMwth inclusion of unlabelled cetrorelix and

was typi cal hyla§y3a0%9£o£:h@mtotﬁ1 bowi2%5 E@kb%ls dhe aqnal y$io879f the
bi ndi ng data mas carrjied out usrng anal ysi's prggranne

CBiosort S A 0o POt hbEe 2. 580 FRRAST Gl Tho G HPTRon t HBe dAietan natRan of t he
anég?pnisrl@e&@bﬂdﬁ)aﬂmgaS$aay§w&§s@am§?aiﬁ§ﬂlgqnéwld@ﬂemEFFtaega o 35
nodil fi1cati ons, S escri pe 1.N eC I d. el r,.m, | .1, r

(2007) " ootz 24 S RO DHEE  Sead ualRa L BRER i Fon i BREEs based
on a séhsiahdeldbllwiww FG&rfeThseceéﬁerwEHEQGMBmasseymulaﬂe@epuehber 2003
- 20 Analyﬁ nﬁ'oqﬁﬁﬁEpZ 1, LﬁﬁH23£é§ngeﬁs eﬁn@égon%@%l% cég gggdgells per

wel |, which express the hunman recept or ucl erase reporter
gene, were EGPPHFIERI f &0 240 i iR r &'PT At e398RE ngPDMERE W Ehe

addi tives 5sanchul%tienyendChe A 1LaldrS MWRI& thencisé i anbated whth 1 nM
[ D-Trp6l LHRH for. 6 ht.Antﬁgﬁg %IC COHEE 0ds ccordln to the invention
wer e added Hgfggéfﬁﬁg 15T € andethE-&él | FTyLEH At tFRSend for
the quahti Erdatileniofn tdfe CHEIaKar tmtuasﬂﬂnmqrdd%&raifamﬁcuhatesn of the
|50 val ues, Leomy0a3eLIdRCln Hates ; B ,?ﬁfé‘gs% Do 0007 L I NERL g

regression anal ysis usrqé% t He ogr anme from &
Grunwal d, Abgneilid tt 193K @Pé§8éﬁwme15E@Ke5hdéntFFFbaFroﬁr@mw@h@fLuc

activity wagreaklim@dt@Uwerk Dresden).

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.



in duplicate essentially as described (Pronega Technical Bulletins

#101/ 161) using the respective |luciferase assay system (Pronega E4030).

Oni ng to addition of coenzyme A (CoA), an oxidation of R0Sémenber3dosCoA

t akes place with advantageous kinetics. After the renmoval of the culture
mediumfromthe microtitre plate, theZéetls were |ysed by addition of 100
| of lysis buffer (25 mMtris-phosphate pH 7.8, 2 nMdithiothreitol, 2 nM
1, 2-di am nocycl ohexane 25 N,N,N ,N -tetraacetic acid (CDTA), 10% (v:V)

gl ycerol, %1(.v V) Tr|t on Sflé)ggl After incubation at room tenperature
for 15 m n, TR0 BESok2¢el Firey WS Iy AL (ot a Mera Wpreénaderotitre
pl ate suit ab elzfeamg I umnlenohséhdnngdehe&tnmmé@yn&h@chJ)cnghBe@H ymghec 30

reaction 0.t of assa buff 20 nmMtricine
it 7 51 00 hEk teBer ke POy 2R BBl Bl SR e e T
et hyl enédi ani net et raacetic acid (EDTA), 33.3 nM d| thiothreitol, 270 M

coenzyne A,Corﬂggmg&/l gl ow- wor f(Phﬂ;mnus pyralis) ECI ferlvh 530 M 3%
r ATPNa2) . [After one mnute, the ttnmrnescence—wast—det c. i :".Cd for—a—4 ot al
time of oneCREEBRLdKth a_sighdV0 WAlt-life of f itQSm(EMtes usi ng the EG&G
Berthold [Meimblsat LB 96 P.| 174Sept enber 2003 ﬂ this way, the
followng lin-vitro datﬁ wer e pbtai ned, KD being the lgl ding affinifies and
| G50 bei ndtHeet3tRcE2ohhl _ackivi ty and pMbeing! piconoles per litré: 5
ConmpoundKD H:2Mp G502 [ PM cetrOI@iiXﬂ,VO (21) 198 (5958£x§1§rpl e 1 n.d. 242 (3)
gﬁcgt gtzti ?Hga}mﬁ(gr@l e 2181 (li§?4(£f) Exanpr e dlgg (J.ﬁm:m (2)y—Exampl e

. Example 6 n.d. 221 (2)

n.d.
{)

not determined

numpber of independent experiments



n.d. = not determned () = nunber of independent experinents 17 Septenber
2003 WO 00/55190 - 22 Patent Clains 1. Conpounds of the general formula
PCT/ EPOO/ 02165 5 A- XxXI - XXX 2- XXX 3- XXX9- XXX5- XXX 6- XXX 7_ X7 etaribe200® NH2
(1) in which Aiis an acetyl or a 3-(4-fluorophenyl)propionyl 10 group,

XXx1 is D-Nab @byssidd Nal (2) , Xxx2-%9x3 is D Cpa- DPB§6?§b0962§5§'”9|e
bond, Xxx4 is Ser, Xxx5 is N Me- Tyr 15 Xxx6 is D-CG a D-am no
acid group of the general fornul # % 1£ which n is the nunber 3 or 4,
where R is a group having the gener trita 111 - (CH2) p-CO NR 2R3
(rrr ) 25 where pis an integer froml to 4, R2 is hydrogen or an alkyl

group and R3.is aomibsubs! iired Qencsustdd:had &yl group or heteroaryl
group, or is a am no-1, 2, 4-triazol e-5-carbonyl group or RL is a ring

of the general formula (1V) 30 17 Septenmber 2003 - 23 R4 (NN in which g
is the riunber 1 arxZx'RéxkS-axifydnedenxal-omnrs-xxxdlkyke ooy R30is a
hydr ogen at om or gan a | kyl group and X is an oxygen or sul phur atom
Xxx7is Leu or NIe é

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



Is Arg or Lys (iPr) , Xxx9is Pro and Xxx1Dis Ala or Sar, 1l0Oandtheir salts
w t hpharmaceutically acceptable acids . g to Caiml, in which the salt 2.
Conmpo unds accordin fluoroacetate or enbonate. is anacetidt®sptémber320080npo
unds accordin g to Caim1l or 2, in which Xxx6 15is D -[E-N -(imdaz olidi
n-2--on-4-yl)fornylj-Lys, D (3-aminog3,2,4-tri azole -3-carbonyl)-Lys,
abbreviated D-Lys(Atz)or D-[E-N -4-(4-am di no- pheny |)am no-1,4-d ioxob
utyl]-Lys, abbreviated 20D-Lys (B). to Claim1 having the fornula: 4.
Conpo und according -D-Pal (3) 3-Ser4-N-M#Tyrs-D Hci6- Ac-D-Nal (2)

1- D Cpa2 “\\ ’N
N

=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,.



N e7- Arg8-Pro9-D-Ala 10-NH 2. 255. Conmpo und according to C aim1 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-Alal0-NH2 . 6. Conpo und accor di7reptemédr 2005 1
having the forrmula: 30Ac-D- Nal (2) 1-D-Cpa2 -D-Pa | (3)

3-Ser4-N-Me- Tyr5-D-- Lys (B) 6-Leu7-Lys?4iPr) 8-Pro9-D- Al alD- NH2. 17

Sept enber 2003 24 7. Conpound according to Claim1l having the formul a:
Ac-D- Nal (2)1-D Cpa2-D-Pal (a)s-Sc ra-N-Me-Tyr' -T1- 5 Lys (33)

6_Leu7- Ar gf._Pr oCbmpodhdheboidiag t8ClaBnriphaving the foruilaig to Caim 1 having the

formula: Ae-D Nal - 2-.0- P, ) er. LD N Ty - D-Hei ' -

Nl e7-Lys(i Pr)S-Nﬂéﬁﬁ}@%&%%'@gggfseﬁo%m cording to Caim1l having

the forgula:  Agoyp D) ArgFen A2 AP P 3) 3- Sez' 4- N-Me-' ryz5-D-Hei 6- N

| e7-Lys(i Pr)B-Pro9-Sar1-NH2, 15 10. Conpound according to Caim 1l having

the formula: Ac-D-Nall (2)1-D Cpa2-D Pal (3)3-Ser4-N Me-Tyr'-D- Hci 6-

NI e7-Arg-Fg o' - SaL10uf %ecording to Claim 1 having the formmla:
Ac-D-Nal(2)!-D-Cpa’-D-Pal(3)*-Ser*- N-Me-Tyr’-D-Hei®
Nle'-Lys(iPr)’-Pro’-D-Ala'>-NH,.

10
9. Compound according to Claim 1 having the formula:
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

amidation on the unit Xxx'°,



11. Conpound according to Claim1 having the formula: 20

3-(4-fl uorophenyl) propionyl -DNal (1) 1- Ser4-N-Me. TyrS-D-Lys

(At z) 6-Leu7-Arg' -Pro9-D- Al al0-NH2. 12. Pharnaceutical cdifi®sgiteniosr 2003
conprising a conpound according to one of Cains | to 11. 25 13. Process
for the preparation of conpounds of the2§eneral formula | according to
Caizrxl, in which fragments fromunits Xxxm provided with suitable
protective groups, in which mis an integer froml to 10 and Xxx1 is

aeet yl at edj4ar e Usysitthe silisshoen ascosdibg do thaiss loto 1h feoprotneing teediopmants
fragments are |inked to a 30 solid phase e t | C

concl usi on of t Ker tsulseatmgnt HE%O%‘?%d%RE’%&)%F ﬁ?[ﬁg%gbﬁlg?g&of%rgﬁléﬂgn@ rgét
removedsfrom t he, golit g, RHaRSTAMhént ndfseitdtdOH RE thbemenné fuplixession. 17

Sept enber 2003 25 14. Use of the substances according to Clains 1 to 11 for
produci ng ; medi canents for the treatnent of hornone-dependent tunours, and
al so for nqpn-nmalignant _.indjcati.on . nﬁ&l}? ) Sirrlo afe

hor none sugg‘r esst‘?s%n?c%qm {eo %yé%r é%ﬁﬂ&ﬁ%%f)é‘%ﬁgl&m dﬁ&h&%rﬁéeﬁlﬁﬁ he brd?

hor none- dependepfrodtataRbfcinamior eds taicer.car ci noma or ~breast cancer, 10 16.

Process for produci ng nmedi canents, in which conpounds according to Cains 1
to 11 are mxed wth the customary vehicl es and excipients and fornul at ed

as  MeqyCaggnt s progess for producing medicaments, in which compounds according to Claims 1

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

medicaments.





