VO 97/ 19953 PCT/ DE96/ 02171 Novel LH RH

ant agoni sts having inproved action 5 The invention relates to novel ,
LH RH ant agoni st particul ar peptidon netics an ' ified
im a si de w%t%?#”%%l thereof wth phar rraceu?fzg'zp%gsﬁzqqq
accept abl e aci ds and processes for the preparation of the LH RH
antagonists and their salts. The peptides 10 according to the invention
are analogues of the | ut ei ni zi ng hornone-rel easi ng hornone (LH RH),
whi ch has Nowek (nnTgﬁlEgEqungsﬁsahavzngrlmproved action

p-G@ u-H s-Trp-Ser-Tyr-G y-Leu-Arg-Pro-Ay-NHerr], [ LH RH,

gonadorelin]. 15 For .nore an 20 years, researgh scientists have
sought Eanté@%m@f’?“&ﬂ%ﬂﬂ-ﬁrﬁ%pgt iR %; a'% E‘F’e(ﬁr?tvaeg gty 18 M
Karten and J. ﬂér&i@uhar Eeﬂﬁidbm¢m8e1c3W$dﬁ gdpbhdes m@ﬁﬂﬂﬂdﬂ ifha
great i nterest, , antageni sts, 18,20 gacaunt gil.Lan By hehn ,

useful ness in %ﬂ% fléi docr T'hof 0Qgy, gynaecofogy, con tracep
and cancer. /\accepta@ke aqmderanﬁ prmm@@@m@sfoham@etﬂﬁﬁpapabp@meef as

potential Lk %glt@@pnaﬂaﬁoni@g "B thalier ﬁ&ieg Thé OBRPEAR sWhi ch

have been foun te are those npounds ose structure’is a
nDdlflcatFBn(ﬁcqqﬁﬂiﬁg to F$P§tr&@W@P§1°n areTheaR3}equeeri 88 ofthfot ent

ant agoni st s eyt red 2Yely bmormoﬁél&élrédsldﬂft IHYYmnear QUE-RE )N wBiadi d

esters in 30 03|t|oq€ qgr 3 and 6. The custonary
manner of Mﬁlt ?ﬁﬁﬂﬂﬁﬁ% b %ﬁ??%ﬁ1om& first the anmino acids

are indicatedpMEIﬁPHHS%TEpfﬁem#Tyr%GEy Leuffepd+Rso- Gy +NHY, LH[RH-RH,pl ace
of the am no gﬁ; ﬁ glnally present, the positions in which
replacenent 3 Q tace being marked by superscript figures.

For more than 20 years, research scientists have sought

antagonists of LH-RH decapeptide with selective potency

[M. Karten and J. E. Rivier, Endocrine Reviews 7, 44-66

(1986)]. The great interest in such antagonists is

20 accounted for by their wusefulness in the field of

- endocrinology, gynaecology, contraception and cancer. A

large number of compounds have been prepared as

potential LH-RH antagonists. The most interesting

compounds which have been found to date are those

25 compounds whose structure is a modification of the LH-
RH structure.

The first series of potent antagonists was obtained by
the introduction of aromatic amino acid esters in

30 positions 1, 2, 3 and 6 or 2, 3 and 6. The customary
manner of writing the compounds .is as follows: first
the amino acids are indicated which are entered in the
peptide chain of LH-RH in place of the amino acids
originally present, the positions in which replacement

35 took place being marked by superscript figures.
Furthermore, it is expressed by the description “LH-RH”
placed afterwards that they are LH-RH analogues in
which replacement took place.



Farthernore, it is expressed by the description "LH RH pl aced

afterwards that they are LH RH anal ogues in whi ch repl acenent took

pl ace. - 2- Known ant agoni sts are:
["Ac- D-Phe(4-Cl)[err], D Trpl[err]] LHP@(D H. Coy et al., | n:

G oss, E. arhoweiamtadanists).argEds) Peptides; Pr oceedi ngs of t he

6th American Peptigl 4-SYywosi g %61 P0A,HSREP Pi ppge &&h

Rockville I11. ﬁ!p'%lg%hfép "ac- PHFrPr],_ D Phe 4?d)[e 9 2) err]]

LH RH (US- Pat eit: NdSToss, 4 Big aad) Mehegn ?ﬁ@rPr o'[Jerr](Ed Ph8€Et PBérr],

D-Trp[err]] L#fé&éedlndé o£ titk N6ER, ARératan éepﬁlun[sEa¢osympahluMbtab
56, 42 orde i ncrea t he

1983
solublllty )775n?580nﬁﬁ%?cqxéﬁ%manFﬂo’aé} e&%ﬂpléﬁayﬁPg wer e
| at er mtroducmbwmlheus-mms(mHm Fomemﬁp?é][m-m (US-PheeatCNplLerr],

o TP, RIS Ol ellob Rk gl o

D Phe(4-F)[err{J. O:Tr Bleeda, , eb Adgperd] |Clint F&?nd@wol mgyeb) 6%, E

Rivier et al.,zg3¢; Mgkery B. H Nestor, Jr. J. J., Hafez, E S E.
(Eds). LHRH and its Anal ogs, 20 pp. 11-22 MIP Press, Lancaster, UK 1984).
Such analé&ues not only had the expected inproved water solubility, but
al so showed anrn npro&ﬂ%d: antagomrsdre‘ase &bkl Vi kyter N@tﬂrﬁﬂhﬂlﬂf{ﬁ oft hese
extremely pot ent géo hilic, anal ogyes th D n ot her basi o
si de chai r?smfa?gcfr?fes%s’p 33O BEER 2 £AP§ 858@93? g % ace

and the extrenidteas ienotfthegdwine theim ripsiseirteicbn. anben&mpéeuih#-@e rats

i n doses of 1. _dya,09/ kg ( hm dt toal nt [
283, 1984: J. e By rd anls R N S @Afb?%a%zqﬁ.) 8
70 (1886) (D FuBt hé&opot eht mmmggéhn@l@gmé_o&esclf d 1982);

and

[Ac-D-Nal(2)1l, D-Phe(4-F)2, D-Trp®, D-Arg®] LH-RH (ORF

18260) (J. E. Rivier et al., in: Vickery B. H. Nestor,

Jr. J. J., Hafez, E. S. E. (Eds). LHRH and its Analogs,
20 pp. 11-22 MTP Press, Lancaster, UK 1984).

0

Such analogues not only had the expected improved water
solubility, but also showed an improved antagonistic
activity. Nevertheless, these extremely potent,

25 hydrophilic analogues with D-Arg® and other basic side
chains in the 6-position cause temporary oedemas on the
face and the extremities when they were administered
subcutaneously to rats in doses of 1.25 or 1.5 mg/kg
(F. Schmidt, et al., Contraception 29, 283, 1984: J. E.

30 Morgan, et al., Int. Archs. Allergy Appl. Immun. 80, 70
(1986) . Further potent LH-RH antagonists are described
in WO 92/19651, WO 94/19370, WO %92/17025, WO 94/14841,
WO 94/13313, Us-aA 5,300,492, US-A 5,140,009 and
EP 0 413 209 Al.

35
The occurrence of oedematogenic effects in rats after
the administration of some of these antagonists have
allowed doubts to arise about their safety when used in

REPLACEMENT SHEET (RULE 26)



I WO 92/19651, WO 94/19370, WO 92/17025, WO 94/ 14841, WO 94/13313,

US- A 5, 300, 492, US- A 5, 140, 009 and EP 0 413 209 Al. 35 The
occurrence of oedematogenic effects in rats after the adm nistration of
sqne of these antagoni sts have al | owed doubts to arise about their
safety when used in - 3- man, and thus

the i ntroduct iram of anidesthuedi terenng roductionc| ¢ Ai dmeggefnﬁsléca@_ents .
del ayed. Thereiﬂéotgf{,?;é;g%g ugeahgr ee —%fﬂe@.ﬂtﬁﬂéﬁsibctﬂéﬁ@f@% whi ch

are free of 'srde e ccording to the inventiaqn, the

af or enent i onec® oBFeat needs £ aREageYiebhpolsBEides: hifdheps® £EPRuUI a
(1) of side effects. Rier] / Rierr]-CO NHCH CON
| (CHerr])n | NH

| 5 (1) . CO Rl err] in which nis the nunber

3 or 4, R err]according kyb gitmpindénaihon) kythexyafovempentioneg| opjeat, a
het eroaryl group, . an_ar.al k r I ar al kyl oxy
aroup or & hetty APHEREEY rombais St B gaa) eokits € O

substituted, R2 and R3 independently of one/dhot her are each a hydr ogen

atom an al kyl group, 20 nin.goamechr_Q%fp_ a heteroaral kyl group, in
each case unsubstituted or substituted, \?j—»ire t he substitution can in

turn consitdt of an aryl group or heteroaryl @3oup, or -NR[err]Rlerr] is
an amino acid group, and R4 is a " Holn
NH

! (1)
co-r4
in which n is the number 3 or 4, R! is an alkyl group,

15 an alkyloxy group, an aryl group, a heteroaryl group,
an aralkyl group, a heterocaralkyl groﬁp, an éralkyloxy
group or a heteroaralkyloxy group, in each case
unsubstituted or substituted, R? and R® independently of
one another are each a hydrogen atom, an alkyl group,

20 an aralkyl group or a heteroaralkyl group, in each case
unsubstituted or substituted, whére the substitution
can in turn consist of an aryl group or heteroaryl
group, or -NR’R® is an amino acid group, and R! is a

group having the formula (II)
(o)

25
_‘caz);—-“—N-—Rs
Ls )
in which p is an integer from 1 to 4, R® is hydrogen or
an alkyl group and R® is an unsubstituted or
30 substituted aryl group or heteroaryl group, it being
possible for the substitution, in turn, to consist of
~an aryl group or heteroaryl group, or R? is a ring of

the general formula (III)

REPLACEMENT SHEET (RULE 26)



-

group having the fornmula (11) 25 [err] (rr)

in which pis an integer froml to 4, Rerr] is hydrogen or an al kyl
group and Rerr] is an unsubstituted or 30 substituted aryl group or
het eroaryl group, it being possi bl e Tot The substitution, in turn, to
consi st of an aryl group or heteroaryl grgup, or Rierr] is a ring of
the general formula (I11) Ve -4- [err]

5 (rrer) N in which q is the nunber 1

or 2, Rlerr] is a hydrogen atom an kyl group, Rerr] is a

hydr ogen atom or an al kyl group dnd X i xoxygen or sul phur atom
where the L0 aromatic or heteroaromafyc ragfcals can be partially or
conpl et el y“hydrogenat ed and chiral car aatons can have the D or
L-configuration, and their salts with ?r maceut(pal | y acceptabl e

aci ds. 15 Preferred conbinations of radicB's R err] to Rerr] are:

a) Rerr] is ienaylckyq E{selth]e inumbedt Agesr apd ﬂeié]alﬁyayegegeatom b)

Rlerr] is ben o] iS hydregen anq? Eg
the fornul a IIZa/]'l 59{ \?h%[k% °u % 3°RPe ﬁ’f%g n aﬁ%lr (Sﬁena%nal x| s a
4- am di nopheny!rq;m)upndaﬁﬁ lS an oxygen or sulphur atom, where the

10 aromatic or heteroaromatic radicals can be partially or

completely hydrogenated and chiral carbon atoms can
have the D- or L-configuration, and their salts with
' pharmaceutically acceptable acids.

15 Preferred combinations of radicals R! to R*! are:
a) R! is benzyloxy, R? is hydrogen and R® is hydrogen,
b) R! is benzyloxy, R? is hydrogen and R?! is a group
having the formula II, in which p is 2 or 3, R® is
hydrogen and R® is a 4-amidinophenyl group, and

20 c) R? is hydrogen, R® is hydrogen and R! is a group
having the formula II, in which p is 2, R® is hydrogen
‘and RS is a 4-amidinophenyl group.

Preferred alkyl groups are the methyl, ethyl, n-propyl,
25 i-propyl, n-butyl, i-butyl, t-butyl, 2—-ethylhexyl,
dodecyl and hexadecyl groups.

Preferred aryl groups are phenyl, naphthyl,
phenanthrenyl and fluorenyl groups.

30 _
Preferred heteroaryl groups are the 2-, 3- and 4-
pyridyl, 2- and 4-pyrimidyl, imidazolyl,
imidazopyridyl, 5- and 6-indolyl, 5- and 6-indazolyl,
triazoiyl, tetrazolyl, benzimidazolyl, quinolyl, 2,6-

35 dichloropyrid-3-yl and furyl groups. '



200 ¢) Rlerr] is hydrogen, R err] is hydrogen and Rl err] is a group

having the formula Il, in which pis 2, Rerr] is hydrogen and R err]
i s"a 4-ami di nophenyl group. Preferred al kyl groups are the nethyl,
ét.hyl, n-propyl, 25 i-propyl, n-butylT 2iTbutyl, t-butyl, .

2- et hyl hexyl dodecyl and hexadecyl groups. Preferred aryl

groups are Prgfemged hydphgepeted Iekmwoatylenybrengsf| warenylkher oups.
30 Pref er rggh i finar vioy i Afe t v013heANd 44- g ; 2-
and 4-pyr i‘?nf%w i s B i g‘z"&éﬁﬁ d%fl,é 5?3’555%?%3& vl
5- and 6-i ndaZBiSHRS - triazolyl, tetrazolyl, benzim dazolyl, quinolyl,
2,6- 35 dichloropyrid-3-yl and furyl groups. Preferred

hydr ogenat gd et.eraaryl r oups re. the i peridi ne, piperazinyl,
r%r phgl i nogandbrp%/ﬁ?ﬁ i gqﬁ?/‘?ps and Of}bgteroaga%%fkygr%pgﬁpsa fig those
het er oar al kyl grangss whéchhaase bondedupso whheh wm:é@tdﬁiifr@ blilﬁding
correspondin LNdl ng . i La_ a | ene_grou prefer a

met hyl gne, ° éjle‘{%yl gﬁ%, an’-?prggg'%éﬁ% &I%ﬁi%ut ?Fsgsraggﬁép.a mfggyé?g?erred
substituents @@ylenexdditimapylencheommbubylene drstugr.oaryl [sic] groups
menti oned, hal ogen atons such as fluorine, chlorine, brom ne and

I odi ne, a t he nmet hyl, ethyl, i-propyl, tert-butyl, cyano, nitro,

n L » »
car boxyl i t0acitFeferussk SHRAE L IgH AT ot Bt Hien to the aryl and

heteroaryl [sic] groups mentioned, halogen atoms such
as fluorine, chlorine, bromine and iodine, and the
methyl, ethyl, i-propyl, tert-butyl, cyano, nitro,
carboxylic acid, carboxamide, carboxylic acid methyl

15 ester, carboxylic acid ethyl ester, crotonic acid ethyl
ester, trifluoromethyl, benzbyl; methoxy, benzyloxy,
pyridyloxy, amino, dimethylamino, isopropylamino,
amidino and quinolylmethoxy groups.

20 Furthermore, according to the invention, compounds of
the general formula (V)

Ac-D-Nal (2)'-D(pCl) Phe?-D-Pal (3) *-Ser*-Tyr’-D-Xxx°-Leu’-

Arg®-Pro®-D-Alal®-NH, (V)
25 '
' where D-Xxx is an amino acid group of the general
formula (VI) -HN"I:H"CO'O‘
(CH,),,
30 NH
I
Vi
co-Rr4 b
and n, p, q, R, R®, R% R’, R® and X are as defined
above, and their salts with pharmaceutically acceptable
acids also achieve the abovementioned object.
35

The compounds according to the invention have a high
antagonistic potency and are free of undesirable side



>

15" ester, “car boxylic acid ethyl ester, crotonic acid ethyl ester,

trifluoronethyl, benzoyl, nethoxy, -benzyl oxy, ~ pyridyloxy, am no,
di et hyl am no, i sopr opyl am no, am di.no and qui nol yl met hoxy groups.

20 Furthernmore, according to the inventPon, conpounds of t he gener al
formula (V) Ac-D-Nal (2)[err]- D(pCI) Phe[err] D- Pal

(3)[err] - Ser[ #¥feqtqe  ein] manbdm@iliaqy| Ere¢- of ogdefatodenic effects.

-Pro[err]-D Alpf ekhbyNH &L F hot present as salts w:Lt (ﬁé%ﬁ By watlpere

n Ci d grqQup of Rhe general
_D_H>|\<|_X)é_il_ SéOaO alrgo ul:%. phaprmaceutlcgal](yu_| a|b1330 ac1ds, they

NH | addltlonally haveO RRfr r J[improved wated) soluﬁlﬂllﬁy p, q,

b d
hei 1) al 19 WEH HREPIGESLL RS FROREHRaavs RLdh; 0 SHPatvacieByheh

abovenent i onechu:ﬂ!gmctLHsKH ré’heptorrpounde acaxali riglqmly hepotertiti an have
a high ant aggiisit y fr Hpﬂﬁ?!
° &ﬂﬁ% e SEQF%S mat ogenic € fec)?gm the | f

- 6- effects arti cul ree o
they are not pridddifiany gdiand wiim p@ﬁmaylswat dncludingsomabl e, exhibit

phar maceut i Ca'ldhg—@.@éiiﬂr@' Su p@éégsﬁon UFYtestos@é’fiéﬁéo'lﬁl |ﬁ’a%§1avs gan
| mpr oved ter soI Ub.l )i'uL Furt hernore,, the conpounds have |gh

affinity 8r Wneré%?elrﬁa(ﬁe ig ‘@-troa:re hi ghly potent
In
Preferred compounds of the general formula (I) are:
0~N-Z-[g-N’-4- (4-amidinophenyl) amino~1, 4~-dioxo-~
butyl]llysinamide and o-N-%Z-[e-N’ (imidazolidin-2-on-4-
15 yl)formyl]lysinamide. Preferred peptides according to
formula (V) are those in which Xxx is the [&-N’-4-(4-
amidinophenyl)amino-1, 4-dioxobutyl]lysyl group or the
[e-N’ - (imidazolidin-2-on-4-yl) formyl]lysyl group. The
salts with pharmaceutically acceptable acids are
20 preferably poorly soluble in water. Particularly
preferred salts are those of 4,4’-methylene-bis(3-
hydroxy-2-naphthoic acid), also known as embonic acid
or pamoic acid.

25 The nomenclature used for the definition of the
peptides agrees with that nomenclature explained by the
IUPAC~-IUB Commission on Biochemical Nomenclature
(European J. Biochem. 1984, 138, 9-37), in which in
agreement with the conventional representation the

30 amino groups in the N terminus appear to the left and
the carboxyl group in the C terminus appears to the
right. The LH-RH antagonists such as the peptides and

" peptidomimetics according to the invention include
amino acids occurring in nature and synthetic amino

35 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 for the individual
amino acid radicals are based on the trivial names of



inhibiting the release of gonadotropins from the pituitary

gland in mnmmuls, including mn, exhibit | ong-1 asti ng suppression
of*testosterone in rats, and 10 cause minimal histamine release in vitro.
Preferred conpounds of the general fornila {I) are: .

a-N-Z-[[err]-N -4-(4-am di nophenyl)am no- 1, 4- di oxo- butyl ] 1 ysi nam de
and a-N-Z-[[ ethé- amipbnhdédsHaﬂdmaranAIa aBaqinéorhyg]BygﬁnénEdeGly
Preferred pept cor t §et NOS I gh S
the [[err]-N gﬂfélﬁé q£ﬂg|ngg Cln'él y%lgfobuty %P@E@I% (ééﬁp or
t he [[ err | PRF1GY R 3bapingi n- N yl )3-09 %’

salts wth pﬂaﬁéﬁypsyamfﬁély wé)l e4-a5n1dﬁ:o;ﬂfe&132&1anﬁefee,r ablpgo
poorly squbIe

P t ef |t f
4" - et hylSencoBeLine, 58k sering, ) Wt aleeonifi o) FEbPEr TRk LRASAS diihon ¢

aci d or panprctgeodine.2AlThamionenat bdsir desseilbédr helre aefiigintaten of

t he peptid gr.ee t .hat n n tu n

| UPAC- | UB Corr%%srgl otﬁhés \ﬁ |logsr1e 9'(Ifgl ﬁlna'tNoé;rrgkrllc%gmf%% %Mj(%bf%pegn J.

Bi ochem 19_84,e::@&>1®,37)3 Ned (&hi chi$ n the agldwresriiatidiarh t hercovre@i onal
represent at | oy ABeciin AOHDLL SR LHES drft 8RN G8T MERYS ARPRAYi A1 difie ol L and

t he carboxyl group 1h the C term nus, appears to_the right. The LH RH
ant agoni stid suknsesinge Pehper RRbrgyiationsise@dndFRtics according to the
i nvention inclrese an nge geLpist p@ﬁyéafﬁbmylnature and synthetic am no
35 acids, t forner m%udl%g]E V? Leu llg Ser, Thr, Lys,
Arg, Asp, Asn,°®u, T¥} 0, Trp and His. The
abbrevi ations for the |nd|Vdihe¢hylamfmnrphemphbmzmmcaJs are based on the

trivial nanmes of hexafluorophosphate - 7-
DCC Dicyclohexylcarbodiimide
DCM Dichloromethane
Ddz Dimethoxyphenyldimethylmethylenoxycarbonyl
' (dimethoxydimethyl-Z)
DIC Diisopropylcarbodiimide
DIPEA N,N-diisopropylethylamine
DMF Dimethylformamide
Fmoc Fluorenylmethyloxycarbonyl
HF Liquid anhydrous hydrofluoric acid
HOBt l1-Hydroxybenzotriazole
HPLC High-pressure liquid chromatography
PyBop Benzotriazol-l-yloxy-

trispyrrolidinophosphonium
hexafluorophosphate

TFA Trifluoroacetic acid

Z Benzyloxycarbonyl

According to the invention, compounds of the general
formula (I) are prepared by first providing two of the
three functionalities (a~amino, g~amino and o-
15 carboxylic acid group) with protective groups and then
reacting the free third functionality in a suitable
manner. If appropriate, it is also possible, where this



the am no acids and are Ala alanine, Arg arginine, Gy gl yci ne,

| eucine, Lys |ysine, Pal (3) 3-(3- pyridyl)al anine, Nal (2)
3-"(2- napht hyl ) al ani ne, Phe phenyl al ani ne, (pd) Phe

4. chl or ophenyl al ani ne, Pro 5 proli r'l'e,8 Ser serine, Thr threonine,

Leu

Trp

trypt ophan andeads Tyr bettesi mesvAlts aticnd reoiadiiatesior itherl fiorst ostep nat e

is the abbrevi a I on ani ne and Ser 'S
abbrevi ati on af&eriothe- gaqand etBEr %brté\ﬁ afleshsedsciungieionalifppe

tert-Butyl oxygahkapie proBOftive gro%‘%i%zoéﬁﬁaﬁﬁth"cdg OX¥¥prt ra‘11§ftach:|‘ng

(di met hyl no) phosphoni um xaf | uorophosphat e
Di cycl oheg/nl ckhBodemgi @Fe knoymyin the ec‘f?f Hﬁa%% of b JfﬁEeCtlve
Di met hoxyphenglrdupst hyaret hdesowiyeal bopyl “Principles of Peptide

fromthe L-seghes mbtn%?l% %ﬂgﬁ{%ﬁ%@&%dﬁf@aﬁre PHUP! Fop1 EHG! (2)

(AT S By, B SERARETSOTATVAR 0 cop UOF"

N, N-di i sopro f or am

Fl uor enyl net hySotydar Rivade Pepiide Syntthdl'sd arhy &.o8s-ewgdrtof | ard i ¢
aci d HOBt 7, p. Y%uH&dr@i\él}%'%Z@I{e‘r@Z@o?n anng'ﬂ&kﬁord, H B PLggsUr e

li qui d chr omat ogr aphy PyBop enzotr|
trispyrrot di ﬁﬁg

ho’s’bh@mﬁﬁf\rany and R. B. Mﬁéxaﬂ%éo r?@@ph%%tldes‘rm

t he

Trifluoroacetca.ag,dpp. 14285, 1979, Bﬁ&éﬂbﬁitcekb@BYEnc According to
t he invention, conpounds of the general formula (1) are prepared by

first providing two of the three functionalities (a-am no,

[err]-am no Taed symthdbis cafbhorghpoundsd apranyying t hoprHvemtlae(IVOUpS

and then  LeaCtiDOcLhg; LueG ki £8efUngtianal by o3 s34 Pl &ment

manner. |f approprlate SO pOSSI
15 condensation or by solld-phase synthesis according to

Merrifield with building-up one on the other in
sequence using D-lysine already acylated in the side
chain by the carboxylic acid of the general
formula (VII) and by reaction of a decapeptide unit

20 with the appropriate carboxylic acids by amide linkage
in the side chain of D-lysine®. Accordingiy, there are
according to the invention three alternatives available
for the process for the preparation of a compound of
the general formula (V).

25
The first possibility comprises the steps of
(a) providing the da-amino and the carboxylic acid
group. of D-lysine or D=-ornithine with suitable
protective groups,

30 (b) reacting the D-lysine or D-ornithine provided with
protective groups with a carboxylic acid of the general
formula (VII)

R*-COOH ' (VII)

35
in which R* is as defined above,

REPLACEMENT SHEET (RULE 26)



-8- | eads to better results, to introduce in the first step'

i nternedi ate protective groups V\/m ch are then repl aced after the second
X step by the desired functionality. %mabl e protective groups and
et hods for attaching 5 the same are kno in the field. Exanples of

protective %roups are described in "Principles of Peptide
Spk4

Synt hesi s", ngdreM@SHingy B qprotacthEet gropolon the Sg-carbhaydibepti de
Synt hesi s" J. addidStgv@ig @dthe cém 6hn&h@89alﬁE@r§§ §b§ﬁ1(5?”?§9ythe
Rockford, 111, 1984, 1 and in arJA{ B. Merrif ed Th

Pepti des", PUPosSe Qd;'pmfofé?raltg‘ﬁl :Ri?m Priestamcth The

synthesi s of clapowwdpldarpraeif ND-4bahdneupgotlided on Ctﬂﬂa b&nfﬁérﬁeéuﬁm

Synthesi s Scodiithat BRoceeCiE brdity £BT R B hRne R el e ?amer "
sequence usi n@DA ysisie alMesaif imdd awdhesie si de chain t he
carboxylic — a@hd r‘éfmovz.tn@e tﬂ@ngﬁreltectlvgorg%go\%yl(é/ﬁl )th%ngangfl ﬁgg&hg” of a

decapepti de un|t 20 withthe appropriate ¢ rc acrd i nkage
in the side cRd Fhsr adanidienes. Accordingly, there are accord| ng to the

i nvention thr e(6)61' tx@a@x’ttlgl\gestﬂéaldtlﬁlﬂﬁle boi[:ﬁ& tthﬁl Efl@f/)es%glfdjrsﬁﬁ?ﬁe first
re arat| und of e _general, faornula

BOSEI bi | i @ r}%‘lhl Jﬁbe sYRpeh of S pgo(’&)i efr &t fy BHEC T R0IBAYPL he

car boxylic acmh the griduwgenf atn,ysi ne or D-ornithine wth suitable

i D- t hi ne ovi ded
b oheo ! Vor ot a8 ihovidt S B RGPS et hibiaier BESH
formula (V1) ©of the proligeerr]- COOH (V1) 35

in which Rierrth)is 2ped@findeh@yes) and g) with the amino acids 1
15 to 8 according to the general formula (V), in the _
sequence from 8 to 1, using modified D-lysine or D~
ornithine described in step (c) for pos. 6,
(1) removing the compound obtained in step (h) from
the support and, if appropriate, purifying (e.g. HPLC),
20 (j) - if desired, reacting with a pharmaceutically
acceptable acid, preferably embonic acid.

According to the second alternative, the process for
the preparation of a compound of the general
25 formula (V) comprizes the steps of
(a) coupling D-alanine provided with a protective
group on the amino group to a support suitable for
solid-phase synthesis,
(b) removing the protective group on the amino group
30 of the alanine,
(c) reacting the alanine bound to the resin with
proline which is provided with a protective group on
the nitrogen atom,
(d) removing the protective group on the nitrogen atom
35 of the proline,
(e) repeating steps c) and d) with the amino acids 1
to 8 according to the general formula (V), in the

sequence from 8 to 1,

REPLACEMENT SHEET (RULE 26)



-O- : (c) renoving the protective group on the a-carboxylic acid

group of the conpound-obtained in step (b) for the - pur pose of

incorporation in pos. 6 in step (h), (d) coupling of D-alanine

pr.ovi ded on the amno group 5 wth a'pilgt ective dgr oup to a solid support

in the form (fbf zemewing (Mver i ¢compourgnidhdgiigied in (Yep eflvi Agomhe

protective gr ok Ofy, £ no group of the al ani ne, (f) reacting

t he al ani ne bound to the solid support 10 with proline which i% pr%¥ided
i ng

with a protectf¥e FREEING oWiHR nj@rogERTRPEMIC  g}drenB fe
protective grogprmild hevII)rogen atom of the proline, (h) repeating
steps f) and g) with the amno acids 1 15 to 8 according to the

general formula (V), in the sequence from8 to 1, using nodified
D-lysine or D R'=UQ0H ne described in step (c) for pos. 6, (VII))
removi ng the conmpound obtained in step (h) from t he support and, if

appropriate, purifying (e.g9. HPLC), 20 j) if desired, reacting wth

a phar maceut i talwhich RYdecmsasiesf ined) absveher abl y enboni ¢ aci d.

According to tfwg secpndqakt 8eRat | VRadthagPr eSS Q" pharmd@euieRanation
of a conppound of the eneral 25 foynul co izes the steps of
(a) coupl it¥g [?%‘F%Pl'?l‘%l%r%&‘élecpwg?lr%b 0?@&45\1%% acr:’T‘Egroup on the am no
-group to a support suitable for sol i d-phase synthesis, (b) removing
the ol ani ne bl EBL iR FELRE WPEnERe  PRPSRPRe LR SR SISPATPHAE wotn & |-
protective groapaompound hefnitheggensrahy formpda (Ehowiemprimespr dhective
group on the rg'{élggegfatom 35 of the proline,

15 (a) coupling D-alanine provided with a protective
group on the amino group to a support suitable for
solid-phase synthesis,

(b) removing the protective group on the amino group
of the alanine,

20 (¢) reacting the alanine bound to the resin with
proline which is provided with a protective group on

- the nitrogen atom,
(d) removing the protective group on the nitrogen atom
of the proline,

25 (e) repeating steps c) and d) with the amino acids 6
to 8 according to the general formula (V), in the
sequence from 8 to 6,

(f) removing the eg-amino protective group from D-
lysine or D-ornithine in pos. 6 and reacting with a
30 carboxylic acid of the formula (VII),

R*-COOH ' (VII)
in which R! is as defined above, i
35 (g) removing the protective group on the a-amino group
of the D-lysine or D-ornithine,



() repeating steps c) and d) with the amno acids 1 to 8 according

to the general formula (V), in the sequence from8 to 1,
- 10- (f) renoving the conpound obtalgﬁg in step (e) from t he
support, (g) reacting with a oxylic acid of t he

formula (V1) 5 R err] - COOH (Vi)
in which R4 i s(ls deeperbirgosteps c) (@@nd id) wethré&he aminqiagidsi &th a

phar maceuti cal ¢y 159 aa%%a&ﬁel et&Citthe Pyeherah yf@fm@:oac(m d. in thefhe
third variant of the cess for the préparation of a conpound of the

general for nul 2T el steps of 15 (a) coupling D-alanine

provided with(ip mm\eMgvethe c@iptin@n dﬂwﬂfémolgrcweﬁ o(18) SHRpArt
suitable f

r solid- ph hesi s ving the protective
group on t%e a0t ST R %(%W%Ija% H’é dﬂ;f@l)) reacting the
al ani ne bound(jXo 1fhedesered, rehctlngprotuﬁe wai cphasmpceuitdedldiyt h a

protective gr Oé@c%fg\tabletgugl&]l tlsf embom(zzg)aélgrp\’i ng the protective

group on the nitrogen atom ' Tne repeati ng steps c)
and d) with the am no acids 6 to 8 accordlng to the general formula

(V)i itn_the Préﬁémecéfwxﬁli@ §c1d|s} off f?ﬁe%ﬁbﬂfglt Q%r[énﬁ'l%]d (m@?
protecti v ro or ni [Lne I n pPos an reacti ng
with a 30 H%&?I|&mégéaoﬁfdﬁﬁeZFBPﬁuﬂaC?VPP¥YllC acid and N-{4-

amidinophenyl) amino-4-oxobutyric acid.

The compounds of the formula (V) are synthesized
according to the known methods, such as, for example,

15 by pure solid-phase technique, partial solid-phase
technique or by the classical solution couplings (see
M. Bodanszky, “Principles of Peptide Synthesis”,
Springer Verlag 1984). For example, the methods of
solid-phase synthesis are described in the textbook

20 “Solid Phase Peptide Synthesis” J. M. Stewart and
J. D. Young, Pierce Chem. Company, Rockford, III, 1984,
and in G. Barany and R. B. Merrifield “The Peptides,
Ch. 1, pp. 1-285, 1979, Academic Press Inc. Classical
solution syntheses are described in detail in the

25 treatment “Methoden der Organischen Chemie [Methods of
Organic Chemistry] (Houben-Weyl), Synthese von Peptiden
[Peptide Synthesis]” E. Wunsch (Editor) 1974, Georg
Thieme Verlag, Stuttgart, FRG.

30 The stepwise synthesis is carried out, for example, by
first covalently binding the carboxy-terminal amino
acid, whose a-amino group is protected, to an insoluble
support which is customary for this purpose, removing
the a-amino protective group of  this amino acid,

35 Dbonding the next protected amino acid to the free amino
group thus obtained wvia its carboxyl group, and in this
manner linking the other amino acids of the peptide to
be synthesized step by step in the correct sequence,



R[-err]-COO-l

(Vi) in which R4 is as
defi ned above,--35 (g) renoving the protective group on the a-am no group
of*the D-lysine or D ornithine, - (h) repeating steps c) and
d). with the amno acids 1 to 5 achF&iﬁg to the general fornula (1V),
in the sequence from5 to 1, (i) renoving the conpound obt ai ned

in step (h) frami mfties r ddnkagead ofridll nning e agidspl gpmoving (fhe | f
r eggd 1%ed""a§£btfde pf%ﬂﬂ%ﬁut'éﬁ? okt and,aCprEﬁBES?i‘Ehée,

desired,

preferably enbonlc acl

Preferre rboxylic acid

he gener al

formula (V1) ZRIOWMY | AURAAT di #ifechangtdanpoxPrPESCdVE  afgOURE (4-

ani di nopheny| )wd gehtd:- 0l sleC é@hdensatlonThﬂs mmuis outf

formula (
for exanpl

"Principl
exanpl e,
t ext book
D. Young,

es
th
20

15

20

25

30

35

1hhea

are nlh i zed according to.t g nmet hods
| Hehygtai ner IR Syitherit ol rSRo Pe nEbBEEBFAdbRnse
t echni que or l:a;m:trtce ad:mm pabteotedl an eouplstyeaxyemanner M LBkdanseky,

e d§ t{;geautg)ﬁ?rtg ;P%?étlsdyent Stll's aI’e\é:ggels2:I’g<l>%9§§E p?ﬁr
"l&hqltte@ha%% G%pttme SyremesBachey, Npwiteantandandis J.

Pi ergas Ghom  GiRRny th%OC'éb’éhfn@a:clllall,ly19§4-allab1énd kBtEectBar any
and R B. Nbrrlfleld "The Pepti des, .1, "pp. 1-285, 1979, Academ c

Pr ess Inc1

O iy acids 5o yt i on syntheses are described in detail

in the

The linkage of the individual amino acids to one another is

carried out by the methods customary for this purpose, the

following in particular being suitable:
e Symmetric anhydrides method in the presence

of

dicyclohexylcarbodiimide or diisopropylcarbodiimide

(DCC, DIC)
e Carbodiimide method generally
e Carbodiimide-hydroxybenzotriazole method

(see The Peptides, Volume 2, Ed. E. Gross and
J. Meienhofer). For the linkage of arginine, the

carbodiimide method is preferably used. For the other

amino acids, the symmetric or mixed anhydrides method

is in general used.

In the fragment coupling, acid coupling, which proceeds

without racemization, or the DCC-l-hydroxybenzotriazole
or DCC-3-hydroxy-4-oxo-3,4-dihydro-1,2,3~-benzotriazine

method is preferably used. Activated esters.
fragments can also be employed.

of

For the stepwise condensation of amino acids,

particularly highly suitable activated esters are those

of N-protected amino acids, such as, for example,

N-hydroxysuccinimide esters or 2,4,5-trichlorophenyl

esters. The aminolysis can be catalysed very readily by

N-hydroxy compounds which approximately have the



26 treatnent "Methoden der Organi schen Chem e [ Met hods of Organi c

Chem stry] . (Houben-Weyl ), Synthese von Peptiden [ Peptide Synthesis]" E.
Winsch (Editor) 1974, Ceorg Thi enme Ver] ag, Stuttgart, FRG 30 The
st.epwi se synthesis is carried out, for'ék%%ﬁ1e, by first covalently

bi ndi ng the carboxy-term nal amino acid, whose a-amno group is
protected, to aidkeyl udife acegipporcighi chsuch cussenmarfosf or exampleur pose,

renmovi ng then fa AR ORI St £LA 1y 9roup of this amno acid, 35 bonding

the next protected am™no acid to the free am no group thus obtained via
its carboxyl group, and in this  nmanner linking the other am no acids of
the peptide toIntermsdsatd hesdrzitb St girdbedifre | N diRIPEO! I &l chequaree,

-12- nd aft | j nkage of all am no _.aci.ds rennvkﬁg'the (LinL§hed
peptide from the&tHpcrt A& i 9°8PBFopr T Caly enB¥i ngeMWeher Y

si de-functi on deghydsugenatiomy oupsuch prasent. Spepw sxanpidensatiche i S

carried out i ' ?ngfr by, a I g f e . .
appropriate rbéﬁﬁé%ﬁ#iﬁ%%ﬁ?%#%ﬁ%% e |r¥a %u£§%£%$§§néﬁné%ghkgkg%ﬁgg
the use of aut@imtbPe pepeved bynmeek Agigl. fRroteckine groupabferethsSP 650

type from BachgmmiSm (Fe5lgd\thrd S for Seasple using the comrercially
avai |l abl e_protected 10 . ani no aci ds. The |inkage of the individual

am no aci &8 t FHelabt Rt Yiloxycarpanyile qIE0EPHy (GRF QRAGTARK YL USEEHREY f or
this purpose, dhecarbobehkovhig igioppist i cif abppebpeisuet akl ecad® chse
a0 Gyol ohexy! cAFBRHIY i B & KRMEhor by| FArSGeRRPGYL  TadieRl) o e -
Car bodi i mi de rMetifidhagmoesatitly group, the phthalyl radical, the
o-nitrophenoxyacetyl group, the trityl group, the
15 p-toluenesulphonyl group, the benzyl group, benzyl
radicals substituted in the benzene nucleus (p-bromo or
p-nitrobenzyl radical) and the a-phenylethyl radical.
Reference is also made here to the book by
Jesse P. Greenstein and Milton Winitz, Chemistry of
20 Amino Acids, New York 1961, John Wiley and Sons, Inc.,
Volume 2, for example page 883 et seq. and The
Peptides, Volume 2, Ed. E. Gross and J. Meienhofer,
Academic Press, New York. These protective groups are
fundamentally also suitable for the protection of
25 further functional side groups (OH groups, NH; groups)
of the corresponding amino acids.

Hydroxyl groups present (serine, threonine) are prefer-
ably protected by benzyl groups and similar groups.
30 Further amino groups not in the a-position (for example
amino groups in the o-position, the guanidino group of
arginine) are preferably protected orthogonally.

The reaction for the linkage of amino acids takes place

35 1in a customary indifferent solvent or suspending agent
therefor (for example dichloromethane), it being
possible to add dimethylformamide, if necessary, to
improve the solubility.
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** Car bodi i m de- hydr oxybenzotri azol e nethod 20 (see The Pepti des,

Vol une 2, Ed. E. Goss and . Meienhofer). For the Iinkage of.
argi nine, the car bodi i m de nethod |§ preferably used. For the other
ari no acids, the symetric or nixed anhy #ldes met hod is in general
used. 25 In the fragnment coupling, acid coupling, which proceeds

w t hout racemFﬁﬁi£ﬁkr@auébﬁbﬁigflthﬁdquﬁge |
DCC- 3- hydr oxy- 4- oxo dlhé qgé ﬁYS benzot?ﬁﬁﬁ#ﬁgﬁP féactt&ﬁ of the

preferably usEHyne Q\E?ﬁ?a? $ine oVish theadirhaxitkie a@%bdb@f
enpl oyed. theFogenéh@l formpasgVIIgondaiifhineditaldly tidl 88me apirds,

ticul t ahl t ed_est tect ed
i o actdd Qive Hh BesELRERL" vqef%%fa%iab@en.ﬁﬂrdehrém?° or
2,4,5-trichl or%eﬁylllno aresd%rsPaI‘rte.cmhardeyyspsefenréd,catca&@@ﬂ vesy
rigduly by . cdtdutlifion GamRynder ba@&ﬁnjhdéppfeé'gﬁsﬁgxe Eag%hy&h%-

acidity acetl o
1- hydr oxybenzot¥i |déi‘lﬂ@ylamlnoﬂrrﬂfé’rlr}é%ﬂ%¥{dlmdﬂ) prd ect ﬂvbydgpanms
which are Dempstidiaidge.are groups which can be renoved by
dehydr ogeggti on, such as, for exanpl e, t he
benzyl oxyCarbonyl radical (= Z radical) or groups which can be renoved

by weak acid. Seddiakdte \symphmtic faupgdets aré- mwpum@UpslgmérstOEM
e ensac SRS, QUG UMy U0 RRag SRERSDERRDY LB o
or p- n|trobeﬁﬂﬂllGMaénxﬂggalerﬁplvent8|ffmmwexam@yé agcopplyméheof
pht hal yl radb%@&styﬂéﬂ% and 1% divinylbenzene). The synthesis of a
15 protected decapeptide amide on a methylbenzhydrylamide
resin (MBHA resin, i.e. polystyrene resin provided with
methylbenzhydrylamide groups) which affords the desired
C-terminal amide function of the peptide after an HF
cleavage from the support can be carried out according
20 to the following flow diagram:
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o+ ni trophenoxyacetyl group, the trityl group, the 15

p-tol uenesul phonyl group, the benzyl group, benzyl radi cal s
~substituted in the benzene nucl eus (p-br or p- ni trobenzyl radical)
and the a-phenyl ethyl radical. Refé?gﬁgé' S al so nmde here to
the book by Jesse P. Greenstein and MIton Wnitz, Chemstry of 20
Ami no Acids, Nelwpwodkado®i, John WIley and Sons, Inc., Vol une 2, for
exanpl e page 883 €idsesyn@idsf&rotodsptlides, Volume 2, Ed. E. Goss and
J. Mei enhof er, Academ c Press, New York. These protective groups are

fundanental ly_also suitable for the pratection of 25 further fnnntlnnﬁ

side groups ~[&khge PrasctibR 0 OUPfEolventfrédgener (€APPNdiTigeani no aci fis.
Hydr oxyl groups—presemnt (Serine, t{Teorne] are prefrer- aoki rot ecl ed
by benzyl grolhs antWaghingr grouptMeBRaned +her aping gr I th

a-position (fpys exapphShing anm no gpoMps in the [err]-posi 3cx13tmﬁh

guani di no gropp of nime) ale._preLer apl rot ect ed th nal
The reaction r fhnRﬁ’inﬂYg ge af 2 Rﬁiﬁéi ale?fni):\g place Qgr)fi’fn_%gjv“wgg ry

i ndi fferent sphvent nasﬁﬂﬁgending hgsspropanbdberef or  (for|2 ex@miin

di chl or onet ha . L SSI bl e.to add di net hyl r T
necessary, to g) wWaﬁbénghg cn|“1ﬁ¢E]§ ol y f)iwﬂnmln

- 14 - Fpe i nt wdyningn of th=D<E<I[4err] CO group by reaj2i»r adint he
am no group o 7tne ST T
fommla(VH)_Jun¢§EH:' £ S 3
are suitable [®r |inkagring th =MaﬂhanoaC| ds. Parti cul ar2 yx pﬂeﬁmred
however, is conglensatl on using bod||n1de ror exanp t 3-
(3_ di met hy| a %nprn ﬁ ﬁ nr{| g 88{4 anrl hydr 3y f >L f?ntyrl

10 STOP : Addltlon of the Boc-As

in DCM + DIC + HOBt

11 Coupling - about 90 min

12 Washing Methanol 3 X 2 min

13 Washing DCM 2 x 3 min

5 The N-a-Boc-protected amino acids are coupled in a
three-fold molar excess in the presence of diisopropyl-
carbodiimide (DIC) and l-hydroxybenzotriazole (HOBt) in
CH,Cl,/DMF in the course of 90 min, and the BOC protec-
tive group is removed by action of 50% trifluoroacetic

10 acid (TFA) in CH,Cl, for half an hour. 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 are blocked by
acetylation in a five-fold excess of acetylimidazole in

15 CHyCl,. The sequence of the reaction steps of peptide
synthesis on the resin follows from the flow diagram.
For the removal of the resin-bound peptides, the
respective final product of solid-phase g&nthesis is
dried in vacuo over P;0s and treated at 0°C for 60 min

20 in a 500-fold excess of HF/anisole 10:1 (v:v).
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benzotri azole. 10 Sui tabl e synthetic supports are insol uble polyners,
for exanpl e polystyrene resin in bead forn1 whi ch can be swollen in
organi c solvents (for exanple a copol yner pol ystyrene and 1%

divi nyl benzene). The synthesis of a 15 6r tected decapepti de am de on a
et hyl benzhydryl am de resin (MBHA resin, i.e. polystyrene resin

provi ded wit h Aftenetdis tbiehAnglr Wi dE gﬁbdps?n%f\mla% ¥ oV@SAhe §88ired

C-terminal amﬁ@péiﬁ@taﬁﬂdeé bhe %@dl@l‘éeﬁfﬁyﬁrs’é‘ﬂrffng w1ﬁheavmgarbh@mthe

support can be carried out according 20 tot f ol |
SRS L O P eGhrki shpam a5 ke deobiihedns pratdwbt of bolvidrig,
'l\:/gnﬁt l oln s§ebyent Ad€tgeshal vy Vdbtaihs® is carried\Véshi bg washing

t hano . 2 X 2 m.n 2 Washing _ . :
3x amin 5 with 598 Gafecndld agugons, afepidacia. Byflogremt
Washi ng cdnswmbpatlbdm of the acelic 2a¢id solugions Vi hiviaguo,
Met hanol QQM

: highl
2 x 3 mn t7he r?\]%%?ra |zat|éo]p cb(f/llﬁ:ﬂEA (9: %btalned 51g Y
Washi ng vigepasopils, which are qpqup;gq,1nt09wh1tevﬁgﬁpﬁ§ 1n
DCM the cold aftdr3addiftion 3P abs Sléther. Addi tion of the
Boc- As in DCM + DI C + HOBt 11 Coupl i ng
- _ 10 about 90 mn 12 Washi ng Met hanol
3 X 2mn Bdrthedaptirification BEMcarried out by routiBexmgthiodds 5
The N'[err]'qufpr%E%%%%gtl%@'“%1&*”pres§ﬂ§% C?Q&L?Q 'thrBmatography
(HPLC) .

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

20 trifluoroacetic acid salts (TFA salts) of the peptide
‘with free embonic acid (pamoic acid) or the correspond-
ing disodium salt of embonic acid. To do this, the
peptide TFA salt is treated in aqueous solution with
the solution of disodium embonate in dipolar aprotic

25 medium, preferably dimethylacetamide, and the pale
yellow precipitate formed is isolated.

The following examples illustrate the invention without
limiting it.



three-fol d nol ar excess in the presence of diisopropyl- car bodi i m de
(DIC) and 1-hydroxybenzotriazole (HOBt) in CH2d 2/ DMF in the course of
90 nmin, and the BOC protec- tive gro is removed by action of 50%
trifluoroacetic 10 acid (TFA) in CH['ewI?] Cl[err] for half an hour. To
check for conpl ete conversion, the chloranil test according to
Christensen afifampdekdi ser's ninhydrin test can be used. Radicals of
free am no function are bl ocked by acetylation in a five- foId excess of

acetyllnldazole in CH.e [ er The se uence Qf the rea on st eps
of peptide s?n‘i’?]?e@l) Dkﬂc%)r?ger BS?%‘I]' dreshst rr'c?m?f'ma f(F"BW"iﬁ R
For the renovalontd+yls foemyt-desrlepaiig-Bes-DiAla-NH, respective flnal

pr oduct ofssolid-phase synthesis is dried in vacuo over Plerr](err]
and treated at O[err]C for 60 mn 20 in a 500-fold excess of HF/ anisole
10:1 (v:v). The synthesis was carried out acceéding to Ather flewilling

of f HF and anH&%ﬁ%gTOUWEEUOS h I ether Rl de é§1ges(q %dgghg Ng&Sh Oy y

stlrrlng with _an y as Ite soli renova
pol yneric pamo 14@di-t ilorming Bt acruRlrS &F rimecoRTLYS (BRes T% 5

with 5096stre@md1é&ymg%éaaﬁ@thcrmadizdiﬁdaﬂuﬁudne 4—da¥waﬁyﬂﬁaléwu@f t he
acetic ayig sqQlutio S i the res es can be pbtai ned

vacuo, i v
as hi ghl 19 &ovst BEgse&ﬂ?qﬂ1§§¥?%oﬁ9@$ éi éﬁ% g8°s&ﬁQﬂPi+P
the cold aftethaddsidenchbiabs.Aftérer rehbval dHrther Fmod fprotective

carri ed out by LY | ALAP A p1pe 00 RLIRRA MG dLONDT GRS S LD

chr omat ogr aph e conv rstb es I'nto
aci d additionout @lal becah bernifest eacwdﬂ-eacttmnthherfé@fw wiliagwamds in

a manner knowa epeh- Sﬁ’emo@(?a.v%ﬁe{ﬂe %6?9111%9&' deppo2R,Pe . 2 g Wk abpgge bY
reaction of their acid addition sa
peptide were obtalned, which were purified by standard

-processes of preparative HPLC. After subsequent freeze

drying, 2.1 g of HPLC-homogeneous product of the

empirical formula C;4H¢7N380;5C1 having the correct FAB-MS

1514 (M+H') (calc. 1512.7) and corresponding H-NMR
20 spectrum were obtained.

'H-NMR (500 MHz, DMSO-dg¢, & in ppm):
8.56, m, 2H, arom. H; 8.08, m, 1H, arom. H; 7.81, m,
1H, arom. H; 7.73 m, 2H, arom. H; 7.66, m, 1H, arom. H;
25 7.60, s, 1H, arom. H; 7.44, m, 2H, arom. H; 7.30, d,
1H, arom. H; 7.25, and 7.18, 2d, 2x2H, arom. H p-Cl-
Phe; 6.97 and 6.60, 2d, 2x2H, arom. H Tyr; 9.2-6.3,
several signals, amide NH; 4.8-4.0, several m, Coa-H and
aliph. H; 2.1-1.1, several m, residual aliphat. H;
30 1.70, s, 3H, acetyl; 1.22, d, 3H, CP-H Ala; 0.85, dd,
6H, C8-H Leu

Example 2

35 Ac-D-Nal (2)-D(pCl)Phe-D~Pal (3) -Ser-Tyr-D- [e-N’ -4- (4-
amidinophenyl)amino-1,4-dioxobutyl]-Lys-Leu-Arg-Pro-D-
Ala°NH2



bases. Peptide enbonates can be prepared by reaction of 20 trifluoroacetic

acid salts (TFA salts) of the peptide with free enbonic acid (panvoic
acid) or the correspond- i ng disodiumsalt of enbonic acid. To do this,
t he peptide TFA salt is treated in“agéeaus solution with t he

solution of disodiumenbonate in dipolar aprotic 25 nmedium preferably

di net hyl acet afi.de mmedd (IhédJale of decapentidecAerRNal tbr (pCl) Bheskt at ed.
TQ? fol I ow ”9 P%Fa-@glresi‘y'rLbuiE(rl_s}a&.%uL?g?L@‘fsub Ra WHE-IE'%‘_J}leas ! 'f‘azséétE@rd
E[e;r] N - (Mﬁ¢@azglqmmmpl (0.27 gy of (4= amldlnophenyl?amlgg—4yr_
2-on-4-yl )for@skbbulty{i—lbelac&rcgzlﬁrq:ﬂ%@&sl‘éﬂc@ [df 5.0 mmdlhe(GyIg hgsi st was
Cont na. endr ey ALa g bR amip e SBRGT) cOBppadose " L8
Fnoc- D- Lys(Bod).00nmol ehd @éay)l ad£d1whylirorybenabtdiazdiendn- feesinkyl i c
chain, Aftor ontediely WL FobE’ JOIRAE  Bhs! Lendied el lgs n LI SICE
pi peri di ne/ DVFacury efdicorregidusirobpedined was disspdvRdt dmivakermcad di ng

to the flow diagr agblutloﬁftﬁésrefl?e\ééEeOfdi-{‘édPO'T’H@r'&ré&'@poféac@lgng of
crude 15 ge ptide were obtained, whi were purified % st andard

processest®f Progrcht iRtapied Aﬁté? 5&b§€ﬁheﬂ?r%Fé@§e Y PERBRFREiIVR1 ¢ of
HPLC- honogenegéyepisedpthsel thRernc; eaptbyeshetornolel g of  HPLC-

(cal c. | 1512, FPRORRASORST REGHIT ng L (SPTITEIRR 36°00hEc FORUIREI8Y ai ned.

hav1ng the correct FAB-MS: 1618.7 (M+H') (calc. 1617.7)
and corresponding H-NMR spectrum were obtained.

15
'H-NMR (500 MHz, DMSO-dg, & in ppm):
10.4, s, 1H and 9.15, s, 2H, and 8.8, s, 1H, NH’s of 4-
amidinoaniline; 8.60, m, 2H, arom. H; 8.20, m, 1H,
arom. H; 7.80, m, 1H, arom. H; 7.73, m, arom. H; 7.61,

20 s, 1H, arom. H; 7.44, m, 2H, arom. H; 7.30, d, 1H,
arom. H; 7.25 and 7.20, 2d, 4H, arom. H (pCl)Phe; 7.0

and 6.6, 2D, 4H, arom.. . H Tyr; 8.3 - 7.2, several
signals, amide-NH; 4.73 - 4.2, several multiplets, Co-
H; 4.13, m, 1H, Co-H; Ala; 3.78 - 2.4, several

25 multiplets, CB-H and aliphat. H; 1.72, s, 3H, acetyl;
1.22, d, 3H, CB Ala; 0.85, dd, 6H, Cd Leu

Example 3

30 0.5 g (0.3 mmol) of peptide LH-RH antagonist according
to Example 1, dissolved in 50 ml of H>O, was converted
by reaction with 0.130 g (0.3 mmol) of disodium
embonate ii:+ 2 ml of aqueous solution to peptide
embonate, which rapidly deposited from the solution as

35 a yellow precipitate. 0.281 g of finely crystalline
yellow-green powder were obtained, embonic acid content
33%.



[err] H NVR (500 MHz, DVSO-d6, [err] in ppm: 8.56, m 2H, arom H;

8.08, m 1H arom H 7.81, m 1H arom H 7.73 m 2H, arom H, 7.66,
m 1H, arom H 25 7.60, s, 1H, arom H, 7.44, m 2H arom H, 7.30, d, '
fH, arom H 7.25, and 7.18, 2d, 2x2H, ~ardm™ H p-d - Phe; 6.97 and
6.60, 2d, 2x2H, arom H Tyr; 9.2-6.3, several signals, am de NH;
4.8-4.0, seveEsamplecA H and aliph. H 2.1-1.1, several m residual

aliphat. H 30 1.70, s, 3H acetyl 1 22, d, 3H, Cerr]-H Ala; 0.85, dd,
6H, Cerr]-H Leu

Ac- D- Nal (2) - DCp@ yPh 1§=7Pa{‘|m(°31))-s& R%Pt{sle[?[a%ﬂilj aptagonist according

ani di nopheny! )t EwaripYe d2oX @ilgsdvedd/ Sih €8- ALY-d¥ o0dBneth 1£d:é1té\lkl2de

P;? Ser - Ty$ Z}v{%rgl é%lvggtgg% 8];5 %_e’cél(%eptl de‘n@% RE@gc?ed \}\W‘lcﬁ)l ®f mol

(0.27 g) of (4timoddiuroplembdned® ndd- 2 ml o>mbutqqm®ow$| olswhut;tkmpr'esence
f 1.0 I t d
gnd mm gr%oe?&(lgi)el m%&l%éeleh%l oxy%gﬁg%{r‘ralh?zilgra[e in %faé?oﬁlbm ¢

distill ed waaﬁh@%%ﬂ afad rsiohvan rifeckpdate i 0. 330 v@ccmﬁ fiﬂnelye3| due
obt ai ned was @r?%@'a‘l@.q.n'en Yl & aﬂf’oducttt}érémolﬂt'aqjﬂe\ﬁas éﬂhﬁﬂ-ﬁf‘cd &gg- The

crude rea é\l on uct obtai ned (1.63 g) was purif preparative .
reverse- pfl al t oget her 0.61 g of HPLC- hom)geneous
product of. errplrlcal forrrula Cerr]Herr]Nerr](Jerr]d havi ng t he

correct FAB- N@ 1618..7 ( H+)a_ %cal C an corres ondj '

[err] H- NMR sp (?fnP&Pﬁr\%reN%bt PRedde Tgra} £ormuia are “°Sbtaindble
according to the following Schemes 1, 3, 4 and 5, the
three functionalities R!, R® and R* being varied

15 systematically. Scheme 1 shows the synthesis of the
compound of Example 1:

Scheme 1
NH
( l O _NH-CH-CO-NH, + 0 O)LNH,
\!,r x HCI HOOC \/\/U\NH x HCl
NH,
1) Benzotriazol-1-yloxy-tris-
(dimethylamino)phosphonium-
hexafluorophosphate (BOP)
2) N-Methylmorpholine
3) 2n NaOH .
¥ 4)CF4CO0H
@\/OTNH—CH'CO-NI'I,
o]
X CF3COOH



[err]H NVR (500 Mz, DVsO-d[err], [err] in ppm: 10.4, s, 1H and 9. 15,

s, 2H and 8.8, s, 1H NH s of 4- am dinoaniline; 8.60, m 2H arom H
8.20, m 1H, arom H 7.80, m 1H, aéigm H 7.73, m arom H 7.61, 20
§,.1H arom H 7.44, m 2H arom 7.30, d, 1H, arom H

7.25 and 7. 20 G@@eram pg_gmiuﬁe(ﬁqrmﬂp@ preparatipn ef gthepcomgoundsm H
Tyr; 8.3 - 7. @rééneralsf&ﬁﬁﬂfh AR e N nd 3 sceme feveral

mul tipl ets, C[errj- H— 2 13; H—Cerr-H  Aa, 3.78 - 2.4,
several 25 nultiplets, ({err]- Hand al i phat. H; 172 s, 3H, acetyl;

1.22, d, 3H Cwsrtasboxyi8Sacdd FGHcoﬁhersrdbéﬁttuted byxenpl @adical0 0.5

i ssolved Ph 30 OBt “EEry [ hE e BBRTeriuLa | By A oRhEORARERLS). 130

g (0.3 mmol )Schen‘le di sadieunbasedgnbanitie iin 2 tie otaaquenfis ssolatsiien to

pepti de La (o] e he .sol ut as a
yel | ow preci plat%-'ffaIE \gyfglR @aﬁ” F?%gl ;ﬁé &) élngs : ée oW f?%en
powder were olR¥amele agbchi Bydepahionidar hydrg:gayq,lphate or acetate,

- 19 - Exférphﬁ.séolved <9r3s§]ls§>th_EdeiQh0fe>&§.lﬁtsll% L&Rﬁoa.%ttﬁﬂ‘ém st
accordi ng to Exa 2, dissolved in of dineth cetam de, |, was
Conver t o8y Bt FaThy PRLBEARE G 024P MR AR OF ALRALR L ARSIt e |

2 M of aqueousrgatidisolvent, spentade Epkorxamplehi detafahsidradiitagn of
50 mM of H err

Finely.  ory e vel TOWEF oduckehbr BU5Bal nodtPERBoni ¢ A ner
dimethylformamide, dimethylacetamide, —methyl—
pvrrolidone, dimethyl sulphoxide or methylene chloride

15 and treated with stirring with a base serving "as an
acid trap, such as, for example, with diisopropylamine,
triethylamine, N-methylmorpholine, dimethylamino-
pyridine or pyridine. A mixture of Z-(L)-lysinamide
hydrochloride in a diduent is then added, a suitable

20 diduent being that employed above for dissolving the
carboxylic acid R4-COOH substituted by the radical Rs.
The pH of the reaction mixture is then adjusted using
one of the bases employed as an acid trap, for example,
to pH 6.5 - 9.0, preferably to 7.0 - 8.5, particularly

25 to 7.0 - 7.5. Finally, the solution of a coupling
reagent, e.g. benzotriazol-l-yloxy-tris(dimethylamino)-
phosphonium hexafluorophosphate (BOP), or benzotriazol-
l-yloxy-trispyrrolidinophosphonium -hexafluorophosphate
(PyBOP) or dicyclohexylcarbodiimide (DCC) is added to

30 the reaction mixture with further stirring and the pH
of the solution is adjusted again to the abovementioned
pH range after a short time. The suspension is stirred,
for example, at 0 - 80°C, preferably at 10 - 50°C,
particularly at 20 - 30°C, for 1-15 hours, then

35 filtered off with suction, the solid is washed and the
filtrate is concentrated to dryness in vacuo. The
residue is crystallized by rubbing with an organic
solvent, for example with toluene, tetrahydrofuran,

REPLACEMENT SHEET (RULE 26)



10° content 20% Conpounds of the general formula | are obt ai nabl e

according to the follow ng Schenmes 1, 3, 4 and 5, the ‘three
.functionalities Rerr], Rerr] and _R[grl] being varied 15
systematically. Schene 1 shows the syntﬁ sis of the conmpound of
Exanpl e 1: Schene 1 _ ~NH
[err] + acefjqng,] methyl ethyl ketone or isopropy} alcohol or it
Benzotriazol - k-9l puyi¥ikd8 by recrystallization, distillation or by
(dinethylan1ngkﬁho%Phonlun} hexaf | uor ophosphat e
( BOP) um or flash C?fomgﬁﬁﬁﬁﬁpﬂﬁrpﬁﬁilﬁ%llca gel or

3) 2n NaOH alumina. The eluent used, 4sCHer rétdkple, al[®ikture of

- 20 - 5 methylene chloride, methanol, ammonia (25%) in the
ratio 85:15:1 (vol/vol) or a mixture of methylene
chloride, methanol, ammonia (25%) in the ratio 80:25:5
(vol/vol).

10 Trifluorocacetate synthesis:

The compound purified according to the procedure
described above is -dissolved in protic or aprotic
solvents, e.g. in alcohols, such as methanol, ethanol,
15 isopropanol, or in cyclic ethers, such as, for example,
tetrahydrofuran or dioxane, and adjusted to a pH of
10-11 wusing 2N sodium hydroxide solution. The solid
precipitated is filtered off with suction, washed,
dried in wvacuo and treated in ethanolic solution at a
20 temperature of 10-80°C, preferably 20-40°C, with a
molar equivalent or 2-4 fold molar excess of
trifluoroacetic acid. After standing of the solution at
0-4°C for 24 hours the desired trifluoroacetate
crystallizes, which is filtered off with suction and
25 dried in vacuo.

According to this general procedure, on which Synthesis

Scheme 1 is based, compounds were synthesized which

follow below from the description of Example 5 and the
30 following Table 1:

Example 5

o-N-[Benzyloxycarbonyl]-g-N-[5-[ (4-amidino-phenyl) -

35 amino]-5-oxo-pentanoyl]-L-lysinamide trifluoroacetate

5 g (17.5 mmol) of 5-[[4-(aminoiminomethyl)phenyl]-
amino]-5-oxopentanoic acid hydrochloride are suspended
REPLACEMENT SHEET (RULE 26)



General procedure for the preparation of the compounds of the genefal

formula | according to Schene 1 The carboxyl Ic acid R err]-COCH
substituted by the radical 5 Rerr], whi ch the general formula | and
t'he Synt hesis Schene 1 are based, Whl 3h In the case of a basic
radical for R“[err] can also be present as a salt, for exanple as a

hydr ochl ori de, IRhir sELFphage 290 Regkusion ofj majistariey etin oR09usplendEd wi t h

excl usi on of r&ilniéﬂlfﬁﬂd):ma’a\ﬁdié/\ﬂéﬂ'd S{:féétéla wmtﬁ @0@5p%1ar(3)5 6l RRbay
aprotic qy][e h as,_ for exanple tetrahydr of ur an,
di oxane, me'etzf\e‘i“l"tur?optfl &ne3 g~ (17.5 mmol)

di met hyl f or mamﬁ:le Z- (Lua-nrgsﬂ:;zhmeeammrochld\i-m hyin  10QYyrmal i d@ﬁe,
di met hyl sglp r . ene. chl e d treated th st |ng
g mﬁe%ﬁfo@ﬁ{a%d% ig a(& 9€ 4 su%c}l gg éﬁarﬁv)a

with a base servin acdtr ,
di i sopropyl ani’@-7.5 Wi@gh}l-amtﬂwlmorpmlrmtehyl me@hby; ne, SOlutlon

di hyl di A I
i met hyl am noof 9py3| | e Qb1pPYri gfﬁ‘ﬁfld’ RGgxt uf’ﬁ‘i‘%%l%é’% ¥s

hydrochl ori de .in |due i S then a suit uen ng t hat
enpl oyed abové"rflér( Wiefd nop @hospheadpaxy | i ¢ abezgaf-z}@@r?pmhate

substituted byBOR rmlaczaied?[am]after Tbe1pHmahule @RCidEN: 4N ééé‘iﬁ s

t hen adj ed on f ses | oyed as an acid trap; fo
exanpl e, g a:é% %gdS to ? 8 gf e?gﬁl Y 077'6’ ogred SHIRYNF LGN yl§5 to
7.0 - 7.5 Iértnarlrleyi, thIuh sohub.nuouef eheokfphgngof theagen}., ®hich
benzotriazol - %hﬁUﬂ@Q%g ?(E hykg '§D4 hourgho%pm%gmr%emperature,

hexaf | uor ophosphat e enzofritazo
1-yl oxy-tri sp§ffol |Qﬁi@pﬂeﬁsﬁmonpnﬁﬂlpekatEUOrlq)hoéph‘aeeed o(fl?yBCP.)tlmr

di cycl ohexy! capbediohni dﬁaéﬁ&@ tlw%c%ddﬁiitﬁo &Qneéﬁﬁf thf% '

further ﬁbrrln and of the solution I's uste agal n
abovenenttdned€ll Hoﬂ-gﬁggdafftléftrétsenoﬁfﬁ ?Vﬁﬁor%%dsﬁé?pmf@ﬁﬂ S 'Elteﬁrred

; grc e]>§arml e, 56%19 -reaﬂcau@r@ée][dailtaesswc? 1?%1;115@1% total PRt I%M@r lhbztdaéf 20 -
or 1-1 r Iltered o Wth suction, the solid Is

washed and t h&< ath if ﬁt?’fy;t SE?Eo%%n&BntSr‘%ﬁhedatHagrfﬁ%% #RteRCgchTIRE

residue is crybeals iscddrent rutdmtmemid htlhe meghplc ethylsMetdiile pdsexanpl e

g%gh toluene,lgetkgmxg@QfQﬁﬁp and discarded. ThEEPHeSTdENL SHEETegRULE
20 product, which is obtained in crystalline form, is

 filtered off with suction, washed with 30 ml of methyl
ethyl ketone and dried at room temperature in vacuo.
The solid is then dissolved in about 50 ml of ethanol
and adjusted to pH 10-11 using 2N sodium hydroxide
25 solution. The precipitated base is filtered off with

suction, washed with water and ethanol and dried at
35°C in vacuo.

Yield: 5.5 g (62% of theory)
30
Trifluoroacetate: 5.5 g of base are treated at 60°C in
ethanolic suspension with a 5-fold molar amount of
trifluorcacetic acid. The solution is stored overnight
at 4°C, and the trifluoroacetate obtained is filtered
35 off with suction and dried at 35°C in vacuo.

Yield: 5.9 g (87.7% theory)

REPLACEMENT SHEET (RULE 26)
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-21 - acetone, nethyl ethyl ketone or isopropyl alcohol or it IS
purified by recrystallization, distillation or by colum or flash
chromat ography on silica gel or Mlug a. The eluent used, is, for
éxanple, a mxture of 5 methyl ene chlor met hanol, amonia (25% in the
rati o 85:15: 1Medsingoppist :a185%Cure of nethylene chl ori de, nethanol,
ammonia (25% in the ratio 80:25:5 (vol /vol). 10 Trifluoroacetate

synt hesi s: The conpound purified according to the procedure

descri bed abogé_ﬂgﬁﬁﬂisgﬁﬁéXE&ﬁ ‘protic or aprotic solvents, e.g. in

al cohol s, such as nethanol, ethanol, 15 isopropanol, or in cyclic et hers,
such as, f exanple te dr of ug,an or o) adjusted_to a pH
of 10- éil usi ngcﬁ&lcsogl t:)-F‘?y%OXi de“'sol uti g!% é%il'he solld f%)rgél pitated
is filtered off w ffhusdcCi on54wddhed, H dri el 74 vacudN and ti2aB&d in
ethanolic solution at a 20 tenperature of 10-80[err]C, preferably

20-40[err]C, ,wth a equi valent or 2-4 fold nolar excess
of tr|f|unHTMMBtK50%dMHZ DM$Q¢d®t£hdmn@P6ﬂ ‘the solution at

0. aerr] C fOIlo 34, hoursm,thmidesd, ed, 1urifdaiopoacelal eny akfysid) | i zes,
which is g of f miéh uction. and 25 drled i n vacuo. Accor di ng
to this QU% r odd S8R, syt hespRA 7. 48phef®r 1 3T9MB4sed

compounds were gynianesiezeB vig ch2H, CcONHL oW7 b20 pwdf r Qm,t herstesild mion of
Exanpl e 5 andgte 30 following, Tablg Lo 1 1£%38RLE 53,0 ana 2.58
and 2.40, 3 m, altogether 6H, aliphat. H, 1.60 - 1.20,
4 m, altogether 6H, rem. Aliphat. H

15
According to the above procedure, further compounds
corresponding to the general formula I and shown in
Table 1 below were prepared, n being equal to 4
throughout.
20 -
i
R1-CO-NH-CH-CO-N
1 AN 3
(CHz)n
25
NH
!
co-r?
30 (Formula I)




-

a-N- [ Benzyl oxy

-22-

car bonyl ]

-[err]-N- [5-

~apn

no

[ (4-am di no- phenyl)
am no] - 5- oxo- pent anoyl ] -L-lysinam de trifl uoroacetate

of* 5-[[ 4- (an1n0|nlnonethyl)phenyll-
Rydrochl ori de are suspended

35

59 (17.5 mol)
] - 5- oxopent anoi ¢ aci d
REPLACEMENT SHEET ( RULE 26)
with stirring and exclu5|on of nmoisture in 200 m of

di net hyl f or malaldeads t bdt¥dsubshitugedni L3iveinpapijle depivatives

N- et hyl ”Drph(Hdcﬂf‘rdﬁ&dn )Q;_)urg REhes P %cﬁi’e?né '.’[m)éﬂd to the general

Z-(L)-lysinam d
added and the

S an

e hydroch

or|d In

di met hyl

formam de is

vt at]& Examp;le@ B H-SlJﬁ‘Wg]‘]i\l-tt?etﬂyl nor phol i ne.

Finally, a solution of 9.73 d (21.9
benzotri azol - 1- V'Q&Mmﬂb tri sRdoeet hyl 'nﬁkhh)sphonluﬁr
hexaf | uor ophospfrate | Ot el 10-15 mnytes he pHis
again 10 adjusted t3 7.0{7. he yel | ow c ourud%suspﬁpe <ﬁs
stirred w th copt Termorawstecihec a()othe , Wwhic houM& bew/] 0- 7. 5,
for 3-4 hours aj roomtemperat \] e coloyrl ess preC|p|tate is
filtered of f w Ugtion, mashéd t ce wt dlneghylfornanldw and the
15 vyellowcolopred filtrate is evaporatefd to dr?ness oi ly residue
is digested with a t8tal ¢f 5x40 nml of nmet hyl ue'—r $uch a
way that after pach of the 5 solvent freatnenfts the net et hyl ketone
phase is pof 0 and di scarded. Thge residgal cruge 20 prodjct,
which is obtalned _in ¢rystalline forjn is _filﬂh&er f wfth
suction, washed|w th730 ni} of nmet hyl et hyl ket o room
tenperature in yacuo. The solid is then dissqlved in abof 50 %1 of
et hanol and[adjusted ffo pH 10-11 usinp 2N sodi um hydr oxi de 25
solution. The Jrecigitatqd base is filtefed off m%kh j\
~CH, “NH -
]
; Men S
o
10 Honcn; m—@-—<
[+]
" ~= O+
©
12 eﬂﬂﬁﬁ\m—<::>
Cmﬂﬂkﬁywq
13
o
o OCH,
14 G%‘uﬂu‘u«<::§r—oau
OCH,
L
5 °'-~.=..J'~...@_\\_<.
on
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suction, washed with water and ethanol and dried at 35[err]C in vacuo.

Yield: 5.5 g (62% of theory) 30 Trifluoroacetate: 5.5 g of base are
treated at 60[err]Cin et hanol i ¢ suspension with a 5-fold nol ar anount
L©f trifluoroacetic acid. The sol utl i's stored overni ght at

4Jerr]C, and the. trifluoroacetate obtained is filtered 35

off with suction

and dried at Bgbeerl C(Contdclo. Yield: 5.9 g (87.7% theory)
REPLACEVENT ET (RULE 26) - 23 -

Mel ting point: _185C Elenental analysis: S - _calc.
C 53.84 lExample St 65 R-cON 1&2@ R¢ found C

54.11 H ‘él?ﬁ = T3 oET T T TF VRSP0 Mhz
DMSO-d6, [err]lin ppm: 10. 47, s, 1W an g.(.je 9 14 8.8}2s, NH
am di ne, 10 882, m @ lys-[errf -NH, 7 @st

aromat. H, 7. 27| and>6. D2 N 2 ., CONH2, | 7. 20 d, 1 ret hhne NH,
5.0, s, 2H, be —3-8b m 1H Cerr]lH 3.0 #-nd—z—-s-ea——-——-end
2.40, 3 m altpgether 6H, bget her

6H, rem Ali phﬁt :

H7

18

19

20

21

23

24

aliphat. H 1.60 - 1.20 ' 4 m alt
s et
3

odl
e,

2 G
-]

x COOCH,

-9
l N
e T P
CH, N N,
T

REPLACEMENT SHEET (RULE 26)



-

According to the above procedure, further conpounds correspondi ng

to the general formula I and shown in Tabl e 1 bel ow were prepared,
n being equal to 4 t hr oughout . 20 :

Rlerr] / R 64§ ]~ CO- NH CH CO- N | \
(CHerr])n Rerr] | NH |

CO- R err] Table3d (Contd.) (Formula 1)

- 24 - Table 1. [Jerr],[err]-N-substituted L- | ysi nam de derivatives

according to chene c@d to Jheugenefal Tormpga [ (Torlall
Exanpl es n ismgrj) R Exampte isis Fxl[c..] €S Refr] /R err]

Rlerr] 5 25 arr] HH biH [err]

trifluroacetatfe 6 o o M

err 7 ey T

£h )
26 “"’"JL""O“

. °
o JL
@ )y %
-
28 (
)
7 N

29 S

: - l
30 _ X, X
% ™ N

[+ ]
31 %.a'_ole ; T'

o
32 us\“JL"f—\“_é'}

. [}
N~
= e O
‘o
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8 - [err] 9

[err] 10 [err] 11
[err] 12 P [err]

13 =" lerr] 14

[err] 15 . ' [err]
-25- Table 1 Te®nigliing poim@npfe the commpendsd- @0cording to the
Rlerr]/Rlerr] above exampXd£rd¢dn be seen from Table 2 blow: [err]
H H [err] 17

[err] 18

[err] Table 2: Melting points of the compounds according to

5 Examples 5 to 34

Example |m.p.[°C] |Example |m.p.[°C] |Example |[m.p.[°C]
5 185 15 225 25 syrupy
- residue
6 185 16 211-214 26 205-210
7 216-220 17 183-186 27 172-177
8 225 18 (oil) 28 227-230
9 217-220 19 syrupy 29 225-229
residue
10 218-222 20 (0il) 30 233-235
11 208-212 21 (oil) 31 215-218
12 (0il) 22 (0il) 32 155
13 232-236 23 syrupy 33 (oil)
residue
14 194-198 24 {(oil) 34 (0il)

Precursors for the compounds of the general formula I

10 prepared according to Synthesis Scheme 1, which follow
from Table 1 '

The Z-(L)lysinamide employed as a starting compound for

the synthesis final stage of Examples 5-34 is
15 commercially available. The substituted “aryl”- or

“heterocarlyamino-oxo-alkanoic acids” used as further

starting materials and following from synthesis Scheme

1 can be prepared by procedures known from the

literature analogously to Synthesis Scheme 2 (P.R.
20 Bovy, J. Organ. Chem. 58, 7948 (1993))

REPLACEMENT SHEET (RULE 26)
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[err]
[err]
[err]
[err]
(Contd.)
25

[err]

28

10

15

20

25

30

35

[err]
[err] 21
22
23 - 28 -
Schemtd 2
-26- Table 1
Exanpl e Rl err]-CO Rlerr]/ R err] Rl err]
[err] o H H [err] 26
2 X o ferr]
: okt M
ANty ‘°"”’\/° (CHJj, N
o
As Aryl p=2-5 ' A= Aryl, Heteroaryl
Heteroaryl p=2-§

The aromatic or heteroaromatic amines A-NH, used, which
follow from Synthesis Scheme 2, are commercially
available; the aminoimidazo[l,2-alpyridine on which the

-compound of Example 28 1is based can be synthesized

analogously to procedures known from the literature (R.
Westwood, J. Med. Chem 31, 10398 (1988)).

The “aryl”- or “heteroarylamino-oxo-alkanoic acids”
already predesignated as precursors can furthermore be
prepared by, starting from a monomethyl alkane-
dicarboxylate, e.g. monomethyl suberate and monomethyl
azelate, reacting with an aromatic or heterocaromatic
amine by means of an aminolysis reaction in a boiling
alcohol, for example in boiling ethanol or butanol, or
optionally in an aromatic solvent, such as, for
example, in toluene or xylene, at boiling heat,
optionally in an autoclave at the boiling point of the
solvent using a pressure of up to 50 bar, concentrating
the reaction solution in vacuo and purifying the
residue by crystallization from methanol or ethanol or
by column chromatography. The eluent used is, for
example, a mixture of methylene chloride, methanol,
ammonia (25%) in the ratio 85:15:1 (vol/vol) or a
mixture of methylene chloride, methanol, ammonia (25%)
in the ratio 80:25:5 (vol/vol).

An alternative course of the - process for the

REPLACEMENT SHEET (RULE 26)
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29 ' [err] 30

[err] - 31 [err] 32
[err] 33

[Ferr] 34 - 29 -

[err] preparation of compounds of the2general fdhwuhal {Lhg points

of the ConpouqﬂﬁiﬁpCﬁIdh t%ﬁ? ¥lox 2025 d?n?kgagcqﬂupe seghqf rem

Tabl e 2 bel ow. onpounds accordlng to
5 Exanpl es 5a%¢ 3 hYdr°gefE>@d§ﬁ¥!re 1Sm3¢5 fdrk9ws: Exanple mp.[[err] Q]

Example mp. []err]fle a-carboxylic acidl@roup is ahiidated. 225 g 25
syrupy : resi due
6 18% 2. ?ﬁg g- am%ff gEpup is Egotect§65w2§B the Z group.

3. The a-amino group is protected with the Boc group

such that a selectivity with respect to the later
removal of the amino protective groups results.

4. The Z group on the g-amino group is removed.
10 5. The desired group R!-CO- is introduced on to the
g-amino group.
6. The Boc group on the a-amino group is removed.
7. The o-amino group is provided with the Z group.

15 Further compounds of the general Formula I are
obtainable according to the following Scheme 3,
representing the synthesis of the compound of Example
35:



P

IGE 216- 220 17 183- 186 27 172- 177 8 225

18 (oil)~ 28 227-230 9 217-220 19

Syr upy 29 225-229 resi due

o) 218- 222 20 (oil) =30 - 30 233- 235 11
208- 212 Schieme 3 (oil) 31 215-218 12 (oil)
22 (oil) 32 155 13 232-236 23

syrupy 33 (oil) resi due

14 194-198 24 (oil) 34 (oil)

Precursors for the conpounds of the general fornmula I 10 prepared
according to Synthesis Schene 1, which follow fromTable 1 ' The
Z- (L)Iysq@@ﬂg@% | oyed as a starting conpound for the synthesis
final stage Exanples 5-34 is 15 comercially available. The
substituted ". v~" "heteroarlﬁij?Am%Poxo al kanoi ¢ aci ds" used as
further sta s and fol lfjowjng Trom,s hesi s, Schene 1
can be prepared™s Efghrﬁéﬂknomm from n% y%i%fh?il &%gously to
Synt hesi s Schene 2 (P Bovy.Y J. Organ. Chem 58mnel (1993))

- 28- Schene 2 A-NH err] [err] -> éa'{xerr]

HNTO. :
]
2nd Stage

©\/o\rn\-)‘l’\ “ .ﬂ> ©\/Tn\i’\©*

o mc?c’J\
\E/ \T‘: | : jfmrthmm

©\’°1r"\giu ~
. Hr\ip*“
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A=Ary| p=2-5 A=Aryl, Heteroaryl Het er oar yl

p=2-5 10

The aromatic or heteroaromati ¢ am nes A-NH2 used, which

foll ow from Synt hesis Schene 2, are conn§r0|ally avai |l abl e; the

am noi m dazo|
based can be

"aryl"- or "h
as precursors

1, 2-a] pyridine on which the3l - conmpound of Exanple 28

S

s(;andfrr-;ash zprodédaral 6gpushe prgpeoeddiome ok nolve Eonpouhds

literature (Faqf théN§§H¥¥gi f%rﬂﬁ%& f*EEHé%h;ﬁH“%%(égﬁﬁﬂ The

etreroaryrantT no=—oXo=ar Kanotrt—act us oar T coluy pr edesi agn
can furthernore be 20 prepared by, starting from a

mononet hyl  alkfnerage di carboxyl ate, e.g. nononet hyl suberate and

nonomnet hyl
am ne by meéan

reacti ng with an aromatic or heteroag ti,C
3he

LSBT yand r2ab@sen | FOR 3IaT trigk

gping,

at ed

r

exanple in mmdﬂﬂgbpﬁdﬁymdmiﬁebutanom—m@mh&ﬂm@ﬁbmﬁﬂ&hby i N anNaeehglli-c

sol vent, such
optlonally I n

as

Sitenitinen e AT 10 oo HEREERS o5 pRgfactt OforbBiy]

eat,
ing a

pressure of uphlesiGidar, f@nncemamplengacetylheChEQCLden soBQbubmrlevacuo

and purifying
by col um chr

net hyl enel@hl &qummde or ém‘hhgxylzg%oyh t:hbormi%ass gdded

(vol/vol) or
35 in the rat
process for

I3 d es! ﬁﬁvQY %it a'r.Jh %&H‘d%“ frmé'féﬁ”%h%r%h@a

onat ogr aphy. t use m x{

&t o2 2 g&&&@iréﬁ-‘{vhihﬁﬁe achkahglée ,£2483% hanoPc afmoaoacé
IO eré%ly from —55 °C to Zd%é,é%éfgfgﬁiaé%y fogﬁsg}épg

of conpounds (ﬁotlﬁécgenebaladeﬂpéBafl)aprdtlc or non-polar organic

15

20

25

30

35

solvent, such as, for example, tetrahydrofuran,
dimethyl sulphoxide, dimethyl-formamide, acetonitrile,
ethyl acetate, dimethleacetamide, N-methylpyrrolidone,
dioxane, toluene, ether, methylene chloride or
chloroform. After some time, for example 30 minutes to
3 hours, a solution or suspension, cooled to -10°C, of
an amine in a dipolar aprotic or non-polar organic
solvent, for example tetrahydrafuran [sic], dimethyl
sulphoxide, dimethylformamide, acetonitrile, ethyl
acetate, dimethylacetamide, N-methylpyrrolidone,
dioxane, toluene, ether, methylene chloride or
chloroform, is added with vigorous stirring. The
suspension is stirred at a temperature within a range
from -30°C to 30°C, preferably between -20°C to [sic]
20°C, particularly between -15°C and 5°C, for 1 to 2
hours. After ending of the reaction, the base is
filtered off with suction as the hydrochloride and the
solvent is concentrated. The o0ily residue is treated
with an aprotic or non-polar organic solvent, for
example ether, diisopropy [sic] ether, methyl tert-
butyl ether, petroleum ether, toluene, xylene, pentane,
hexane. The solution is stirred for some time, for
example 30 minutes to 3 hours, until a white .powder is
precipitated. The precipitate is filtered off with
suction and dried.

nol or
ure of

25%
t he
rati on



which R err] is the benzyl oxycarbonyl group and R2 and R3 are a

hydrogen atom is as follows: 1. The [err]-carboxylic acid group is
am dated. 5 2. The [err]-am no group Ps _protected with the Z group.
3.. The [err]-anmino group i s protected “wheh t he Boc group such that a

selectivity with respect to the later renmoval of the am no protective
groups resul t €nd Stage The Z group on the [err]-am no group is renoved.

10 5.. The dog rzdngqsacREaﬁmale Cbtasnédt rRRH R 1 thBe above
[err]-am no group 0OC group on the a-am™o _group is renoved.

7. The a- anPFGSSONES |s°§rov &d mﬂ?ﬁ thﬁtigﬁroubs QSSS? Yefer in
conpounds  of trilfducgeaektlic Facitll at | a atémperatitai dne -20Cer dtgg to

E)PeEx;(r)rlpl e %o ?Ch‘iﬂeefesi:'ably f:?c?nrlesfgt'bn% t?@ n?haersﬂisc QJfSat t& gon‘gound
PlvaloylchlorF@eC td &°(Q and stirred for a gexwridd of 15 ThimBtésrtdsl
2nd Stage [erhbur. The excess trifluoroacetic acid is concentrated
and the oily residue is treated with a dipolar aprotic
or non-polar organic solvent, such as, for example,
10 dimethylformamide, methylene chloride, tetrahydrofuran,
acetonitrile, N-methylpyrrollidine [sic], ethyl
acetate. The desired acid, a base, such as, for
example, diisopropylethylamine, N-methylmorpholine and
the suitable coupling reagent such as, for example,
15 BOP, PyBOP, DCC are then added in a dipolar aprotic or
non-polar organic solvent, such as, for example,
dimethylformamide, methylene chloride, tetrahydrofuran,
acetonitrile, N-methylpyrrollidine [sic], ethyl
acetate. The reaction takes place at a temperature from
20 -10°C to 100°C, preferably at 0°C to 80°C, particularly
between 10°C and 35°C. After a reaction time of 1 to 5
hours and standing at room temperature for 24 hours,
the solvent is concentrated. The residue is
precipitated using water or an organic solvent, such
25 as, for example, isopropanol, methylene chloride or
ether. The crude product is purified by chromatography
on a silica gel column.

According to this general procedure for Stages 1 and 2,

30 on which the Synthesis Scheme 3 is based, compounds
were synthesized which follow from Table 3 below, n
being equal to 4 throughout.

REPLACEMENT SHEET (RULE 26)



-+ 31 - General procedure for the preparation of the conpounds of
the general formula | according to Schene 3: 1st Stage 5

. Z-Lys(BOC)-OH and a base, for exanple _trjethyl am ne, di i sopropyl ani ne,
R-.net hyl nor phol i ne, N- et hyl - pi pé i dine, and an aliphatic or

aromati c carbonyl chloride, for exanple acetyl chloride, isobutyroyl
chloride, isovaleroyl chloride, pivaloyl chloride, 10 benzoyl chloride
or 4-net hoxybenzoyl chloride are added at a tenperature within a range
from-30[err]C tof 30]err]C, preferably from -20[eh§]c to 20[err] C
particularly from-15[err]C to 5[err]C, to a d?ﬁ r aprotic or
non- pol ar organic sol vent xanpl e,
tetrahydro%uran, 15 di net hyl s&fﬁﬁa§ gﬁ' Hlnéahyl f or mam de,
acetonitri et hyl acetate, dinethyl- Llcet am de\ Ra3net hyl pyrrolidpne,
di oxane, tol ueng| et her, met hyl ene  d&@Hgpi de  or chl or of or n
After sone tinme, for exanple 30 m nutes t of 3 hours, a solution or
suspension, cooled to -10{err]C, of 20 anNHm ne in a dipolar aprotif or
non-pol ar organi solvent, for exanpl & tetrahydrafuran [sic], difethyl
sul phoxi de, di et hyl f or mam de, acet oni tcoR* et hyl acet at e,
dinethylafgtanide, N- et hyl pyrrol i done, di oxane, toluene, et her,
nmet hyl ene chloryde or 25 chloroform is added wth vigorous
stirring. The suspension is stirred at a tenperature within a rapge
from-30C to 30C| preferably between E—.% Cf # i c] 20C, particulafly
bet ween -15C and BC, for 1 to 2 ﬁo 3% endi ng of the reactipn,
the base is 30 filtered off Wth suction as the hydrochl ori de and the

sol vent is corgeily at.edq EbR- e i tic or
non- pol ar gr ganrc-sot ver(lxt-g ﬁorghb\ét&gégga i %gs%g{d%gg r‘g&%@ g?% é%

met hyl tet butyl @asordisng rd?loeurﬁ@ctH@Slsc olst}é?ﬁ!“ex emdnd pe ane

general formula I (for all Examples n is
equal to 4)

R4

Example R'-CO R?

R®
* ©\/°j " cuz\@ cua/\!:r“\@zm

CH, N
- O
N
CH,
. O
| o/cus
: CH,
38
cy,” °
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35. hexane. The solution is stirred for sone tine, for exanpl e 30

mnutes to 3 hours, until a white powder is preci pitated. The
precipitate is filtered off with suction and dri ed.
-32- 2nd St age The Z- Lys(BocPéhlde obt ai ned according to the
above pr ocedur e of t he 1st Stage IS di ssol ved in
trifluoroacetic acid at a tenperature from-20[err]Cto 5 30[err]C
preferably fromp{dl£r{ddatd. Y0lerr]C, particularly from -5[err]Cto
5[err]C and:i%%reu |u{ a pelgod of 15 mnutes to 1 hour. The excess
trifluor rafed anmdthag ol Ty resraue 15 (regted
wth ad - pol ar 43r gani ¢ |sol vent h as, for
exanpl e, i ,ﬁ?:%;,!cng?ck'ori €5 LCL.a.%yc —
acetonitfile, N pEthy | pyrrolllid ng’ ' ?Tcu, ate. The
desired pcid, a Hagg, !buch, as, Eo pl e, ||§opr d i ne,
N- et hyl hor g3l i e 3 h¢ Suitabl e0up®i ng |r eagen suc
exanpl e, |15 BOP,| PyBOP, dre .fhen added a |di polar aprotic g
non- pol af organi q sol vent, su¢h a$, for exanple, di et hyl f or man’t dg,
met hyl eng chl ori de, tetrahydr(furén. acetonitirile,
N- et hyl pyrrol li di ne [ sic], ethyl © acetate. The reaction takgs
pl ace at|a tggrperlature from2Q - 10[ em 0 100[jerr] C, preferably at
O[err]C{o 80[errl]C, particuldrly] =~ bdfweBte 10[ferr]C and 35[err]C. After
areactipntine gf 1 to 5 houjs andcsi andi ng jat room tenperature fjor 24
hour s, e sol vent IS C he resi due IS
preci pit gt ed using wat er or anp or sjuch 25 as, for exanple,
isopropa1o| metihyl ene chl orji de he crude product is
purifiedib fgronatography on | umm. According to
this gengral®prodedure for -Stages
42
43
44 NT l
NS
CH,
45 O~cu,
. GHy
46 cu;’”‘v’"‘cu,
47 /’\vfi:;h
CH;
o
CH;
48 NH.
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30- on which the Synthesis Schenme 3 is based, conpounds wer e

synt hesi zed which follow from Table 3 bel ow, n being equal to 4
t hr oughout . . _EEELACENENT SHEET ( RULE 26)
~33- Rerr] / Rerr]- NA- CH CO- N | \
(CHerr])n Rerr]. | NH |

CO Rlerr] 10 Table 3 (Contd.) (Formula I) Tabl e 3:

[err],[err]-N-substituted L- I ysi nam de derivatives 15.
according to[ sSynihepls oSchenef 3| and the
Examplel R'-cO R? R

49 @\/ﬁo H °“=1'5 cu’/\or“\@k?nu
;o CHZ\L N

| -
51 : \©\
3

N
CH, i CH,
53 N
CH,
CH I
Clpn 2 N 3\v/\“’
\I;:J o NH
54 NH,
)

55 cm~\/"wa7

Example 35:

N-[a-N-[Benzyloxycarbonyl] -g-N-[4-[ (4~
amidinophenyl) amino] -4-oxobutanoyl]]-L-1lysine~N- (3-
pyridylmethyl) ) amide

10 lst Stage

N—[a-N—[Benzyloxycarbonyl]—e-N-[tert;
butyloxycarbonyl]]-L—lysine—N—(3—pyridylmethyl))amide

REPLACEMENT SHEET (RULE 26)



gener al
Exanpl e
[err]
[Ferr]
[err]
Exanpl e
[err]

formula | (for all Exanples n is equal to 4)
Rl err]-CO Rl err] Rl err] R err] 35
H [err] 3[Gerr] 36
37 : - - Jerr] 38
: - 34- Table 3 (Contd.)
R etrp- (G0 mpel) ] ofRZednjs (BRcarOH, whBsh is commericdadlly
[err] availa¥ife, 1 g (10 mmol) of trieth$ibhine and 1.26 g

10

15

20

25

30

35

(10 mmol) of pivaloyl chloride are added at -15°C to
60 ml of tetrahydrofuran. After 30 minutes, a solution,
precooled to -10°C, of 1.08 g (10 mmol) of
3- (aminomethyl)pyridine in 20 ml of tetrahydrofuran is
added with wvigorous Stirring. The suspension is stirred
at -15°C for 1 to 2 hours. The triethylamine hydro-
chloride is filtered off with suction at 1low
temperature and the tetrahydrofuran is then evaporated.
The o0ily residue is treated with 100 ml of diethyl
ether. The solution is stirred until a white powder
precipitates. The precipitate is filtered off with
suction and dried. Yield: 4 g (85% of theory).

2nd Stage

N-[o~N-[Benzvloxycarbonyl]—g-N-[4-[ (4-
amidinophenyl)amino] ~4-oxobutanoyl]]-L-lysine-N-(3-

pyridylmethyl) )amide

2 g (4.25 mmol) of N-[a-N-[benzyloxycarbonyl]-g-N-
[tert-butyloxycarbonyl]]-L-lysine-N- (3~ _

pyridylmethyl))amide are dissolved in 20 ml of
trifluoroacetic acid (TFA) at 0°C and the solution is
stirred for 20 min. The excess TFA is concentrated and
the oily residue is treated with 10 ml of DMF. 4.6 ml
(42.5 mmol) of N-methylmorpholine, 1.15 g (4.25 mmol)

of 4-[[4-aminoiminomethyl)phenyl]lamino]-4-oxobutyric

acid hydrochloride, 2.35 g (5.3 mmol) of BOP and 20 ml
of DMF are then added. The mixture was [sic] stirred at
room temperature for 24 hours. The DMF is concentrated,
and the residue is digested twice with 40 ml of water,
then filtered off with suction and dried. The crude
product is purified by chromatography on a silica gel
column using the eluent 89b (70% HCCl:, 40% MeOH, 10%
CH;COO™Na* in 1 Mol per litre NH, OH 25%). Yield: 340 mg
(14% of theory). '

REPLACEMENT SHEET (RULE 26)
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44.-

43

45
47

10

[err] 42 [err]
[err] 44 ' %err%
4 err
[err] [erzg "%7 - [err]

Examples 36 to 55 were obtained analogously to Example
35.

Table 4: Melting points of the compounds according to

Examples 35 to 55

Example |m.p.[°C] |Example |m.p.[°C] |Example |[m.p.[°C]
35 190-198 42 190 49 189
36 218-220 43 198 50 197
37 209 44 213 51
38 195 45 52
39 '189-191 46 175 53
40 215-220 47 196 . 54 194
41 183 48 217 55

Further compounds of the general Formula I were

prepared according to the following Schemes 4 and 5.
Scheme 4: Reaction with carboxylic acids
(o]
(o} Diisopropylggrhodiimide R,. _NH
/n\ + —> ]/ NH,
R; OH N-Methylmorpholine )
NH-Boc NH-Boc
+TFA - Boc
NH Q Carbodiimide or BOP 0
< o]
NH Puri o
2 urification (HPLC) *T/A\V/H\NH +° R, _NH "
NH OH “/ k
o _
o] NH,
NH
s HN “NH, _ NH,

REPLACEMENT SHEET (RULE 26)



-. 35 -
Rl err] 49
[err]

[Ferr] 53
[err] 55

N-

Table 3 (Contd.) Exanpl e Rlerr]-CO Rerr] Rerr]

[err] H [err] [err] 50
51 [err] 52
[err] - 38 - 54
[err] [err] ~ Exanple 35: 5

[a-N- [ Benz§themead boRgddttion rfith ¢hHlofdflormic acid esters

20

25

30

35

o (o)
X ’ NH
N Schotten-Baumann N (o}
m—oJLa + H, NH, — R('jr NH,
conditions 0
NH-Boc

NH-Boc

+TFA - Boc

o Carbodiimide or BOP

o]
NH Purification(HPLC o i |
Y NH, Purification( )} NH + .0 NH
S g
0

HN “NH, NH,

NH
o

(o)

1. Acylation with carboxylic acids or chloroformic acid
esters according to Schemes 4 and 5:

H-Lys(Boc)-NH, is reacted at room temperature in a
dipolar aprotic solvent (DMF, DMSO) in the presence of
a base (DIPEA, NMM) and of a coupling reagent (DCC,
DIC, EDCI) with a carboxylic acid to give the resulting
amide. After removal of the solvent, the residue is
treated with water and the poorly soluble crude product
is filtered off with suction. The product can be
purified by crystallization from alcohol (e.qg.
methanol, ethanol or isopropanol) or ester (e.g. ethyl
acetate) or a ketone (e.g. methyl ethyl ketone).

The reaction of H-Lys(Boc)-NH; with carbonyl chlorides
in aqueous-alkaline solution (Schotten-Baumann
conditions) leads to the desired derivatives in 90-95%
yields. The crude product is isolated by filtering off
with suction and purified by recrystallization from

REPLACEMENT SHEET (RULE 26)
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ami di nophenyl ) amino] -4-oxobutanoyl] ]-L-lysine-N- (3- pyri dyl et hyl)

) am de 10 1st Stage N- [a-N- [Benzyl oxycarbonyl] -[err]-N [tert-
butyl oxycarbonyl ]]-L-1ysine-N-(3-pyridyl nethyl))an de

-~ 36 - 4 g (10 mol) of Z-Lys(Boc)=CGH Which is conmmercially
available, 1 g (10 mol) of triethylamne and 1.26 g (10 mmol ) of

pi val oyl chl or alecho# adMedHAEtOHBisopicpancl) &P rethyfl t etaetiatdy ofarr an.

After 30 m nut S hO pr ecool ed to -10[err]C, of 1.08
g (10 nnnl)ﬁétB?I 8LH%¥(§ﬁFﬁgﬁéthyl)pyridine in 20 m of tetrahydrofuran

S added with vigorous stirring. The suspension is stirred at

-15[err]C for 3 tRedolQUres €the Bbheﬁi‘bﬂ:é&ﬂgehé‘gé usin§htpaide is
filtered f wth suction at ow 10 tenperature and the

tetrahydrofuran is then evaporat ed. The oily residue is treated with
100 n of diette remotvher.ofhethel uBben ipFotlicti®@ URiridupa \eY t equmwder
precipitates. JThe gregi ?i tat.e is_fil t.e;ced of f J,\:M tg. hil suct'{__gn and drd' ed.
Yield: 4 ¢ (851%218'[p tRel ?). s & B §tr§ge ° ichloromethane — an

N-[ a- N-[ Benzyl bxy€anboogtétierrjadid 4- (R41) is quantitative after

am di nophenyl ) ag 34 uicanayl ] | -ski=1 ySL 0= 3- :

pyri dyl met h l)%Pgléuﬂa{?éﬁ?Pz% %{1]4' zﬂéné n%%??ai:\%é, uggally 01ly'crude
N-[[err]- N.(%/beﬁfydbgpcéﬁqb'&ﬁf?r}‘] peds] -papidly further reacted without

[tert-butyl oxyearbray! phriri¥st06nNstéps.

3. Acylation with 4-((4- (aminoiminomethyl) -
phenyl)amino)-4-oxobutyric acid hydrochloride:
15
The reaction with a further carboxylic acid (R4) is
carried out in dipolar aprotic solvents (DMF, DMSO) at
room temperature in the presence of a base (NMM, DIPEA)
using coupling reagents such as EDCI, Bop or PyBop.
20 After removing the solvents, the product precipitates
on addition of water. Purification is carried out by
means of preparative HPLC on an RPjg- column using
eluent mixtures of water, acetonitrile and
trifluorocacetic acid. The product is obtained as the
25 TFA salt.

According to this general procedure, on which the

Synthesis Schemes 4 and 5 are based, compounds were

- synthesized which follow below from the description of
30 Example 56 and the following Table 5:

Example 56

32 mmol of Z-lysinamide hydrochloride and 32 mmol of

35 4-((4-(aminoiminomethyl)phenyl)amino)-4-oxybutyric acid
hydrochloride are added at room temperature to 120 ml
of dry, degassed N,N-dimethylformamide (DMF).

REPLACEMENT SHEET (RULE 26)
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pyridyl methyl))am de are dissolved in 20 m of 25 ¢trifluoroacetic

acjd (TFA) at O[err]C and the solution is stirred for 20 mn. The
excess TFA is concentrated and t he 0|I residue is treated with 10 m
of . DVF. 4.6 n (42.5 nmol ) of Nrret‘hﬁ ot phol i ne, 1.15 g (4.25 mol )
of 4-[ [ 4- am noi m nonet hyl ) phenyl ] ani no] - 4- oxobutyric 30 acid

hydrochl ori de, The 3starting maseyiashsBdRssed ve0 rapidly ovitivFs&isrihen

added. The mixjgyer V@&di@icyd St116£0nAb1 of &QQ%&EBB?ié’cHWaﬁ%ezé BourS-
The DMF i s concentr and the residue is

of water, 4% &g Ict%rB&P dtye \M%ﬁ?%t%%@%ﬁf? iadd RTrHe i dr 35

product is purified by chromatography on a silica gel col um using fhe
el uent 89b.( 0,-HCC err 40% Me rr Na+ in 1 M
per litre RI %/ Vﬁ—’f“IZS%’ FE&eFS %%P% are (s%}opcﬁé‘f%% 3?)“] ro\r:'a

-37- qupcasaﬂﬁ tat 58 \berth obemperatteral ofokd b 5°C Exmdpbhbout 35.
5 Table 4: | oi e nd A I 35 to
- 'V%]d HBaP [[&ghr%r]aw r‘é%%@?:‘é fs F:% %L &%}5 nglsgx%ﬂf’ 34

m p.[[err] d water,35homogg91§gg 1n ap?2 ultrason_pgg ath amb cooled.189
36 218- 220 precipfitated crﬁ&ggpro%?ctfik filterd@/off w1Eﬁ7suct1399

44 2
189- 191 18 A5d WaShedlﬁt% waten;on the %thQﬁl?m 47 196
54 194 41 183 48 217 55

After drying in vacuo over calcium chloride, about 16 g
of beige powder having a purity of about 90% (HPLC) are
obtained as the HCl salt.
15
To prepare the corresponding trifluoroacetate, the
product is suspended in 100 ml of water and treated
with 32 mmol (2.45 ml) of trifluorocacetic acid (99%).
In order to remove excess acid again, the mixfure is
20 evacuated briefly on a rotary evaporator, then the
aqueous suspension is lyophilized.

After recrystallization from alcohol (EtOH/MeOH), the
product thus obtained can be 1lyophilized again for
25 Dbetter solubility.

Yield: 5.26 g

M.p.:210-213 C [sic]
30
'H-NMR (500 Mhz DMSO-dg, & in ppm): |
10.47, s, 1H, anilide, 9.14 and 8.8 2s, NH amidine,
7.82, m, 1H, lys-e-NH, 7.79 and 7.46, 2s, aromat. H,
7.27 and 6.93 2s, 2H, CONH,, 7.20, d, 1H, urethane NH,
35 5.0, s, 2H, benzyl H, 3.89, m, 1H, Coa-H, 3.0 and 2.58
and 2.40, 3 m, altogether 6H, aliphat. H, 1.60 - 1.20,
4 m;, altogether 6H, rem. Aliphat. H
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Further conpounds of the general Formula | were 10 prepared

according to the follow ng Schenes 4 and 5. Schene 4. Reaction with
carboxylic acids Di i sopropyl carbodjimde [err] + [err]
[-err] N- Met hyl nor phol i ne 1 Terr]
- 38- Schene 5: Reaction with chloroformc acid esters
R2

R1-CO-NH-CH-CO-N"

| AN

3
(CHy) | R

Tm
co-r4

(Formula I)

15 Table 5: do,e-N-substituted L-lysinamide derivatives
according to Schemes 4 and 5 and of the
general formula I (for all Examples n is

equal to 4)
Example co RYR® RrR*
H/H
- [ O o<
CH
N L
. |
o.
F
|
0
0
*
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[err] 0 1. Acylation wth carboxylic
acids or chloroformc acid 20 esters according to Schenes 4 and 5:

H Lys(Boc)-NH err] is reacted at roon% tenperature in a di pol ar
aprotic solvent (DMF, DVSO in the presen ) a base (DI PEA, NW) and
of a coupling rea?ent (DCC, 25 DIC, EDC) mnth a carboxylic acid to give
the resul ting TablgnpddContdel renoval of the solvent, the residue is

treated with water and the poorly sol uble crude product is filtered off
wi th suction. The product can be purified by crystallization from
al cohol {(e.qg. 3 met hanol , et hanol or |sbpropenol) or ester (e.g. ethy
acet ate) E&aﬂpK@ one (e.qg. Rﬁetﬁyl et hyl keReme) . The géeaction of
H Lys(Bog¢) - NAZ Thcar Donyl n| 0 TS g AqQUEoUS-@g kKat T me—sutut]i on
(Schotte%ﬁsaunaﬁt 2 2\0 o{the de3||$d_g€r|vat|ves |RH90-95@6
yields. TRE cru uct||s |so N {HrH el |}7(g ©_<I

CHz H2

&,

ez
“

65

Ly

67

Ol OIS~
e
.
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WL th suction and purified by recrystallization from

- 39- al cohol (MeOH Et OH/ i sopropanol ) or ethyl acetate or nmet hyl
et hyl ket one. 2. Renoval of the Boc 3orot ective group using TFA: 5
The renoval of the Boc protective group‘aﬁ room tenperature in a
m xture of dichloromethane and trifluoroacetic acid (2:1) is

quantitative 3abke 5 (Cappdoximately 60 mn. The isolated, usually oily
crude 10 product R err]-Lys-NHerr] is rapidly further reacted w thout

further purification steps. 3. Acyl ation W th

4- ((4- (am|noi m nopet hyl ) - phenyl ) am no) - 4- okobutyric acid

hydr ochl ofkzgenple The rRhcO@n Wth a [RFRAer carboxyli R%acid (R4) is

carried o§t 1 n drpolar aprotic,golvents (DVF, O at O roomtenperatdre

in the pr gnceo a base ( Ny IPEA) usi ng ¢ i reggents sygh s
- EDCl, Bop PyBop. 20 Afte jovi ng t heldBtvenys, < he\pr o

preci pitafes n addition o 'water. Purjfica bgnis carri

nmeans of preparatjve HPLC on a Rﬂ@rr] col um ySiAg el ue 'F'ures

of wat ef, acetonitry ans trifjluorofcetic acid. The product ifs

obtained @as the 26 TFA H Accordfng tp this general procedure, jon

whi ch the Syng hesi s es 4 and 5 arp based, conpounds were

synt hesi zgg~whchy fofow bet OW T TOMT T te—depcri plion of 30 Exanple 56 and

the foll oy ng Tabhe 5: o
69 |
o)
o
~No Z
- | QL
o X0

. O—

71 |,

o X0
72
i @Vo
74 ould

75 >l\ oo
0 X0
76
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Exanpl e

4- ((4- (am noi m nonet hyl ) phenyl ) am no) - 4- oxybutyric

56

32 mmol

of Z-1lysinam de hydrochloride and 32 nmol

of 3

acid hydr ochl or

are added at roomtenperature to 120 nl ,4 _of dry, degassed
N, N- di et hyl f or mam de ( DVF).

- 40 -

The, stagtin terials dissolve rapidly with stirring;
after additio&§8i9é54i¥§8ggei di i sopropyl et hyl am ne and 40 mmol

5
i de-

REPLACEMENT SHEET ( RULE 26)

of

BOP

the m xture is stirred at RT for 16 h. 5 Solvent and excess DI PEA are
stri ppeg—of—omgTOotary cvaporator aj a bath tenperature of 50-55C jand
: . . : 4
about .Egégpﬂgﬁi'“T??n9'PY-T3519”e is t . w th 250 niR%f wat ery,-
hOfTDgenl-Zvu = At -aSofRtt—oapgh—and g Eea. | Precrrtated crude
product fis filtkred off with sygtion 10 }and S _mhgh wat e gpﬁ
suction {7l ter. Af 8 7ing in vatHfHoO e,g cA ci , a oth 16
g off bei ge powder ha a purity of {abou 0%)(HPUQ& S obt ai jhed
as the WA salt| 15 S ZRare the corres Gﬁhing trifl uorgacetdte, fhe
product fis suspended in 100 m ‘pf water &nd tifeated with 32 mmol (2] 45
m) of tifluo i ; . ordgr to renove excess acid
again, fthe mxjure is 207 ¢yaxgted brijefly] on a rotary evaporatof,
then thegsg
G e~o"0
80
« | CC
o0~ o
52 C:\/\/\
0 N0
Table 6: Melting points of the compounds according to
Examples 56 to 82
Example |m.p.[°C] Example m.p.[°C] Example |m.p.[°C]
56 210-213 65 218-222 74 191-1893
57 220-223 66 216-219 75 186-188
58 213-215 67 235-238 76 220-222
59 223-226 68 up to 218 77 210-215
60 up to 233 69 205-208 78 up to 223
61 up to 237 70 168-170 79 up to 226
. 62 up to 221 71 197-202 80 194-197
63 up to 220 72 221-226 81 215-222
64 230-236 73 225-228 82 219-222
15 |
Note: The statement “up to...” indicates that the

substance formed an amorphous foam having corresponding

REPLACEMENT SHEET (RULE 26)



agueous suspension is |lyophilized. . After recrystallization from

al cohol (EtOH MeOH), the product thus obtained can be |yophilized
for 25 better solubility. Yield: 5426 9 Mp.:210-213 C [s
H- NVR (500 Mz DMBO-d[err], [err] in ppm: 10.47, s, 1H, anilide,

and 8.8 2s, N

aromat. H,
5.0, s, 2H, bmméntrinstse,SMFitH sengde Gid notl 2x58t, bundr2tHér 3 m

al toget her 6Hg13)y Fglq'{texlingl-t%e'thje:?-%nti_l lf.ii(i_ﬂefa‘;éﬂgﬁ}.g[er 6H rem

Al'i phat .

H

BRI, propere s Meddh J¥Pobsithallhg [ 7R 2ad fi08

err] /

again

c] 30
9.14
2s,
35

Rlerr]-CO NH CH CO N | \ (CHerr])n R err]

|COR[err]

5

10

15

20

25

30

35

Salts of the Mdmpounds of the general fdrmula T

The compounds according to the invention can also be
present as acid addition salts, for example as salts of
mineral acids, such as, for example, hydrochloric acid,
sulphuric acid, phosphoric acid, salts of organic
acids, such as, for example, acetic acid,
trifluorcacetic acid, lactic acid, malonic acid, maleic
acid, fumaric acid, gluconic acid, glucuronic acid,

citric acid, embonic acid, methanesulphonic acid,

hydroxyethanesulphonic acid, pyruvic acid and succinic

acid.

Both the compounds of the general formula I and their
salts are biologically active. The compounds of the
general formula I can be administered in free form or
as salts with a physiologically tolerable acid.
Administration can be carried out orally, parenterally,
intravenously, transdermally or by inhalation.

The invention furthermore relates to pharmaceutical
preparations containing at least one compound of the
formula I or its salt with physiologically tolerable
inorganic or organic ~acids and, if appropriate,
pharmaceutically utilizable excipients and/or diluents

or auxilaries.

Example 83 Binding affinities of Cetrorelix,

Example 1, Example 2, Example 5, Example 35
and Example 56 to the human LH-RH receptor

(Cetrorelix: Ac-D-Nal(2)-D-p-Cl-Phe-D-Pal(3)-Ser-Tyr-D-
Cit-Leu-Arg-Pro-D-Ala-NH;)

REPLACEMENT SHEET (RULE 26)



(Bormula I)

derivati
gener al
Bxanpl e
[err]
[err]
(Contd.)

ves

15 Table 5: J[err],[err]-Nsubstituted L- I ysi nam de

according to Schenes 4 and 5 and of the

formula | (for all Exanples n issag - equal to 4)
Rlerr]-CO Rerr]/Rerr] Rerr] 56 [err]

Method for t{heé’rlieterminatiég of the Eh%zr{rglj:ng affini%&me 5

10

15

20

25

30

35

Exaifsociqtdan congary &d)]Y Rlerr] Rlerr]

The binding affinity was determined by a competitive
binding test (“*displacement binding experiment”;
Beckers et al. Eur. J. Biochem. 231, 535-543, 1995).
The radiolabelled 1ligand used is ['®°I] Cetrorelix
(specific activity 5-10x10° dpm/pmol; dissolved in 20%
v:v acetonitrile, 0.2% w:v albumin, 0.1% w:v TFA, =~80%
v:v aqua). The binding ability of the iodinated peptide
is between 60% and 85%. The non-labelled test compounds
used are Cetrorelix, Example 1, Example 2 and
Example 56 in solution. The substances are employed in
concentrations of 0.01 nM - 1000 nM (Cetrorelix,
Example 1, Example 2) or 0.0liuM - 10 pM (Example 5,
Example 35, Example 56).

The <cells of the individual cell clone L3.5/78
overexpressing the human LH-RH receptor which are used
for the binding test are removed with PBS/EDTA (PBS
without Ca?*/Mg®*/1 mM EDTA) from a cell culture dish
grown under non-confluent conditions, the cell count is
determined and the cells are resuspended in incubation
medium (Dulbecco’s modified Eagle Medium with 4.5 g/l
glucose, 10 mM Hepes pH 7.5, 0.5% w:v BSA, 1 g/l
bacitracin, 0.1 g/l SBTI, 0.1% w:v NaN;) at a corres-
ponding cell density. 200 pl of silicone/paraffin oil
mixture (84/16% by volume) are initially introduced
into special 400 pl reaction vessels (Renner, Beckman
type) and 50 pl of the cell suspension (2.5x10° cells)
are pipetted onto it. 50 pl of binding medium contain-

12571 Cetrorelix and the compound to be tested at

ing [
the appropriate concentration are added to the cell
suspension on the silicone/paraffin oil layer. The
mixture is then incubated with rotation for 60 min at
37°C in a warm cabinet. After this step, it is centri-
fuged at 9000 rpm (room temperature) for 2 min in the
Heraeus Biofuge 15 in the HTA 13.8 rotor. In the course
of this, the cells pelletize through the

REPLACEMENT SHEET (RULE 26)
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60. [err] HH [err] 61 [err] 62
[err] 63 [err] 64 [err] 65 [err] 66
[érr] 67 [err] - a7 - -43-

silicone/paraffin oil layer and are thus separated from

the binding medium. After centrifugation, the reaction

vessels are shock-frozen in 1liquid Nz and the tip of

the reaction vessel (cell pellet) is cut off with a

5 pair of pincers and the tip containing the cell pellet

(bound ligand II”I] Cetrorelix) and the supernatant the

cell pellet (bound ligand [*?°I] Cetrorelix) and the

superhatant [sic] (unbdund, free ligand

[RSI] Cetrorelix) are transferred to counting tubes. To

10 determine the maximum binding (Bo), no competitor is

added. For the determination of non-specific binding,

1 pM unlabelled Cetrorelix is added for competition. At

< 10% of the total binding Bo, the non-specific binding

is low. Quantification is carried out in a y-counter;

15 analysis is carried out wusing the EBDA/ligand V3.0

programme (McPherson, J. Pharmacol. Methods 14, 213-

228, 1985). Plotting in the dose-response graph makes

possible the estimation of the ICso (concentration which

causes 50% inhibition of the reaction at the receptor)

20 and the EBDA/ligand programme calculates  the
dissociation constant Kd [nM] from this.

Result: from the competition curves (see Fig. 1) it is
evident that all compounds tested compete with the
25 radiolabelled ligand ['?°I] Cetrorelix) for binding to
human LH-RH receptor. In each case, the binding (in %
of the total binding Bo) is plotted against the concen-
tration of the competitor. For the compounds shown in
Fig. 1, it was possible to calculate the following
30 binding affinities as the dissociation constant Kd
[nM]: Cetrorelix (SB-75): 0.214 nM, Example 1:
0.305 nM, Example 2: 0.104 nM, Example 5: 108 nM,
Example 35: 300 nM and Example 56: 1082 nM. The binding
affinities as the mean value of various determinations
35 can be taken from Table 7.
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Table 5 (Contd.) Exanpl e

Rl err]
69

Ferr]
[err]

75

68

10

15

20

25

30

35

Rerr]- CO Rlerr]/Rerr]
[err] HH
[err] 70 - 48 - [err] 71
72 : [err] 73 [err] 74
Example 84 Ak%géénistic action of Example 2 and Example 56
in the functional assay on the human LH-RH

receptor

Method for the determination of IP3 (D-myo-1,3,5-
triphosphate): a subconfluent culture of the cell clone
(L 3.5/78) overexpressing the human LH-RH receptor is
washed 1x with PBS, the cells are removed with PBS/EDTA
and the cell suspension is pelletted. The cells are
resuspended in incubation medium (Dulbecco’s modified
Fagle Medium with 4.5 g/1 of glucose, 10 mM Hepes
pH 7.5, 0.5% w:v BSA, S5 mM of LiCl, 1 g/l of
bacitracin, 0.1 g/1 of SBTI), aliquoted into 1.5 ml
reaction vessels and preincubated at 37°C for 30 min.
4x10°% cells in a 500 pl volume are needed per measuring
point. After the preincubation step, LH-RH (stock
solution 0.5 mM in 10 mM tris pH 7.5, 1 mM
dithiothreitol, 0.1% w:v -BSA/Bachem Art # H4005) are
added to the cell suspension at a final concentration

- 0of 10 nM. The action of an antagonist is tested by

simultaneous addition at the corresponding concentra-
tion (for example 0.0316, 0.1, 0.316 etc. up to 100 nM
for Example 2). As a negative control, cells without
added LH-RH are incubated. After incubation at 37°C for
15 min, IP3 formed is isolated from the cells by means
of trichloroacetic acid (TCA) extraction. To this end,
500 pl of ice-cold 15% (w:v) TCA solution are added to
the cell suspension. The resulting precipitate is
pelletted by centrifugation at 4°C in the Heraeus
Biofuge 15R centrifuge at 2000xg for 15 min. The super-
natant of 950 pl is extracted 3x with 10 vol of cold,
water-saturated diethyl ether in a 15 ml vessel stand-
ing on ice. After the last extraction step, the
solution is adjusted to a pH of 7.5 with 0.5 M NaHCO;
solution.

The determination of the IP: concentration in the cell
extracts is carried out by means of a sensitive

REPLACEMENT SHEET (RULE 26)
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6.

Tabl e 5 (Cont
[err]

Ferr] 80
[err]
Exanpl es 56 t

10

15

20

25

30

35

[err] -

44 -

d.) Exanple Rerr]-CJerr] Rerr]/Rerr] Rerr] 77

HH [err] 1849 - [err] 79
[err] 81 [err] 82

coBaRk e SveBiLAGPLUNS SLshhe oM IR AGE oG L8,
labelled [3H]—IP3 and unlabelled IP3. To this end, an
assay kit from Amersham (TRK 1000) is used; the deter-
mination is carried out as described in the assay
protocol. After carrying out the various steps, 2 ml of
scintillator for aqueous samples (Rotiszint Ecoplus) is
finally added, the resuspended pellet containing the
bound [3H]—IP3 is carefully mixed with it, and measured
in a B-scintillation counter. The amount of cellular IP;
is calculated using a standard curve and a dose-
response curve is set up. The ICsq can be estimated from
the inflection point of this curve.

Result: Fig. 1 shows appropriate dose-response curves
for the peptide antagonists Example 2 (Fig. 2), as well
as for the peptidomimetic Example 56 (Fig. 3).
Stimulation was carried out with 10 nM LH-RH and the
inhibition of formation of IP3 determined as a function
of the substance concentration. For Example 2 and
Example 56, it was not possible to determine any
agonistic activity, i.e. the substances by themselves
do not lead to any stimulation of IP; synthesis. 1In
control experiments not presented here, it wés shown
that non-transfected cells cannot be stimulated by

LH-RH to IP3 synthesis. The IP3; concentrations still.

measurable at the highest concentrations correspond to
those of unstimulated cells. In Example 2 and
Example 56 we are thus dealing with functional
antagonists of LH-RH. The substances differ, however,
in their potency. Under the experimental conditions
selected, the ICsp of Example 2 is approximately 0.4 nM,
the ICs9o for Example 56, however, is approximately 4 uM.
These activities correlate very well with the in vitro
binding affinities, determined in the competitive bind-
ing test using ['?®I]-Cetrorelix, of Kd = 0.109 nM for
Example 2 and Kd = 1.08 pyM for Example 56.
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E>.<.arrple mp.[[err]C Exanpl e mp.[[err]C] - Exanple mp[[err]C]

56 210- 213 65 218-222 74 191-19

57 220- 223 66 _2165%19 75 186- 188

gg g%g: Pample Ssggﬁormone—suQég?S%gg\%% acti;g}S of E‘%%g{pézfg 1,

60 up to 233 69 Example 2 20fd 2@%ample %8 in thet de2dZhy

61 up to 237 7 168- 170 79 up to 226

62 up to 221 ale rat 1007500 80 194- 197

63 up to 220 72 221-226 81. 215-222

Egt Tﬁgo 285 determihe the sup iﬁ%ﬁiﬁh of 'tggtosﬁeroﬁég ﬁ@zt%é '
e: e | e ce

fornmed an arra?lg %€E° ogﬁﬁﬁayr‘ynﬁ‘a&&r rre?srkp%ng"? stBstantdwas injected’

- 45 - phyiscwizdngowpky t ietso ather rigkezEldnki ng themantimag s . Tnml nt in

the strict s d‘;bc_)% IS th her
until 1iquef :%t?l ocﬂé Isttén /?J# hEeLﬁcorgr%Sun %S%f (ﬁ(":/e gen ra%]g]f ormu
The corrpoundsE}aQ}@Sblf%il%gaﬂé tHE mekkht ion the apse i Exappbeechf.- asTQam d

addi ti onygal tehedior teeanptSrestEAbAE Falues, D6SEE BVIHL seslfh HAdod Of
exanpl e, hydrochlorlc acpd, 10 suI huric §C|d hosgggﬁlc a salts of
e

organi c HER taken fromathe "apimals, from & pgua a('f’ed'n at
trifluoroacetthe atirdesl gt 2¢ dGi @, (rmilqmmambb 58] i 24, 48aci7@, andraric

acid, 91 uooni ge etk 0! UBHE OYiberRCidhery  FIALSS 35k 16@%%" Crfif

nmet hanesul phon| c acld, oxyet 1 C acl pyTuvi ¢ aci and
succi nic suppression. pSuppriessiompoviil df ntglimlgeméra;lesft@smﬁll@ne and

their 15 after the administration of Example 1 lasted up to

264 hours in one animal, up to 336 hours in two animals
and up to 384 hours in one animal (Fig. 4). After
administration of Example 2, the testosterone level in
one animal was suppressed for up to 408 hours, and in

20 four animals for up to 648 hours (Fig. 5). Example 56
(10 mg/kg s.c.) suppressed the testosterone level in
all 5 animals even after 2 hours and maintained this
action for up to 8 hours. At the next measuring point
(24 h), the testosterone values rose again (Fig. 6).

25
Table 7: Biological data

Binding affinities to human LH-RH receptor (expressed
as the dissociation. constant Kd [nM]; evaluation using
30 the EBDA/Ligand Analysis Programme. Mean values from
various experiments are indicated, number of
experiments in brackets ) as well as testosterone
suppression in vivo, histamine release in vitro and

water solubility in comparison to SB-75:



-

can be admnistered in fr
tol erabl e acid.

ee formor

Adm ni stration can be
intravenously, transdermally or by inhala

furthernore relates to pharnmaceuti cal

?

1 on.

one conpound qf_the formila | or jts salt with physjiologically

tol erabl e Sabs¢ance |AEL£iPEEYNI C | @cigls , | tfcsod PP OpijcRt e,
pharmaceuticallly utili zathe excﬁ% Ss:ig?ng eot?:éfi)u séit.*sso O'r?er sa:li)ﬂbli%.riiteys'
Exanpl e 83 Bilnding afffi ' - o &t+$%ami

Exanple 1, Exdnple 2, ExgmelcepkorExantesti¥sterone |release a|fmd/arp! e
to the human IH RH recept (Qet.rorelix Act l.{2)

-D-p-d -Phe-D{Pal (3) -3e&5¥§§/51 ﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂﬂyFiﬁéiéﬁfa-sz)
REPLACEMENT SHEET ( RULE 236) rats - 46 -
Met hod for thg¢ determ natli on of the iﬂﬂjng affinify (d} ssoci ati on
constant Kd): —bfrch L s—oeternrret—hy—a—forpetiti-ve
bi nding test |CetrarspisddméAe (1@ ndikff experinfht?; 5 Peckers et
Eurd J. B}FC 8875231, |535-543, 1195)._'_ The _radLoLgbelled l'igg
use 1S enrygl Cetrorell X SPECTITC daCUTNT T =

dpni pnol ; dissﬁ#@%ﬂlﬁn12(@&3°5 (¢ g Gnitrile, B 5@3ﬁCU3%§£ﬁTET_BT]
w.v TFA, [err]}80% viv aqua). Thg binding abiljty of thejiodinated

peptide 10 |$E§g%gﬁgn2b(

0.303 3°

n6(348n0n- Iabell

U0 TEest LUﬁ?UUﬂdS—-——
17.1 3

Example 3 [0.170 (2) 864 n.d.” n.d.
Example 2 |0.206 (2) 696 n.d. n.d.
Example 5 |108 (2) - - -
Example 35|300 (2) - - -
Example 56 (1082 (2) - - _

sal.ts are biologically active. The conpounds of the 20 general formula |
as salts with a physiologically
iagried out orally, parenterally,
25 The invention

preparations containing at | east

56

al .
nd

%

*)Not determinable because of poor solubility



used are Cetrorelix, Exanmple 1, Exanple 2 and Exanpl e 56 in

sagl ution. The substances are enployed in concentrations of 0.01 nM
- 1000 nM t Exanpl e_1lg,Exanpl e 2) or pM
(Example 5, 1 &’0/ Ie 35, Exanpl e_56 52 The cellgeg?hgy/%%?%l dual
cell clone L3.5/78 over expr ess|E%_%_'|b!'eﬂéﬁ.ﬂlit LH RH Feeeﬁt—e%f—h—alee—
used for the binding test are renoved with PBS/ EDTA i i}ﬁ
Ca[err]/M[err ]/1 m\/IEDT ma _cel | | tur l“
non- conf | uent “con |f“P8H§ Pﬁet & PeR§aAL %grmu a term B"ﬁ " ﬂllu !l
are resuspended in incubation medi um (DuI b 0's nodified Eagl e Medi um
with 4.5 gé&l gl ucose, es, pH. 7 .5% w.v BSA, 1 g/l 25

baci traci né 0.1 g/l SBTI, &p %BI\I/_\E'@ %5' corres- pondi ng cel |
density. 200 [err]1 of si | | cone/ paraflfl n oi I \ 4ni xture (84/16% by vol une)
are initially introduced into spetipl 400 [é?r] 1 reaction vessels
(Renner, Becknman type) and 50 [efr]I of the cell suspension
(2.5x10[err] cells) 30 are pipettedygnto it. 50 [err]1 of binding nedium
cont ai n- ing [[err]l] Cetrorelixjand the conpound (t)o be tested at

the appropgiate concentration are addgd g4 the cell suspensi on on the
silicone/paraffin oil |ayer. The mxture is then i ncubated with

rotation for doh hiclt 1B5is3%Rei numbwar B cabihetR® Afg eantalkydt gpoupt is

centri - r ) for t

Her aeus Bi of uge clj%ﬂ%fg:gg él"pl‘gh%\’% ';%f ? Pﬁé cou?%%&&f%% BE?H%

the —cells 3aflagikel gr@woughhetﬁx@aralkyl group, an aralkyloxy

- 47 - Sid ﬂc'ﬁ&g{‘e/&@raéflHeﬁekohﬁﬁikxiaﬂyar eﬂ&w seﬂar aé&éhfreabe the

Shock- Tr oban TR SHEAR I RERT SHPIELFERea, R ad B3cindReeesafiycer

pellet) is cutorm‘famtmeﬁ abepaiachofa phpdesgenndtbhe tarp £okyRI gdgp} he
cel I pellet an aralkyl group or a heteroaralkyl group, in each case
unsubstituted or substituted, where the substitution
can in turn consist of an aryl group or heteroaryl
20 group, or -NR?R® is an amino acid group, and R is a

group having the formula (II)

— (CH), — CO —NR°R® (n

in which p is an integer from 1 to 4, R® is hydrogen or
25 an alkyl group and R® is an  unsubstituted or

substituted aryl group or heterocaryl group, it being

possible for the substitution, in turn, to consist of

an aryl group or heteroaryl group,

or R! is a ring of the general formula (III)

/RT
N
T
\R8 (1

30
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(Bound ligand [1251] Cetrorelix) and the supernatant th _ Ll pellet
(bound ligand [[err]l] Cetrorelix) and the supeﬂ!ﬂ'&m Eﬁlﬂjﬂﬁum
(unbound, free | i gand ~[lerr] Ik Cetrorelix) ' wergedan o

counting tubes. To 10 determ ne the maxiMm binding (Bo), no conpetitor
i's added. For the determ nation of non-specific binding, 1 pM
unl abel | ed Cet i-8r @il & kRickhe opumbapeli ProR, A is o diydrages citeme

~total binding Be, drhealRpisSgeoup,C R¥ ndi Ng hydriogenotddiagti faincaéi]%ﬂli S
~carried out in_a y-counter; .15 analysis is” carried out using the
EBDA/ | i gand VIFGYP a‘b‘iogra’rﬁma’? GOt J SUBRAUTR RFOMAEWREEE 1Whe 213-
228, 1985). Pl erbmagicnorhdetesoarematise raddpalmkan be mossidle tdhe
estimation of ] jyon ich. causes _50% i nhi bition of
the reacti Oél’)l a%gﬁﬁg%gggpt% ?P%@Qﬁéﬁ%& %r\}’g ChagaA | Faﬁﬁan %&%?arﬁ?e“

cal cul ates thave thesduti ari oh-configurakiohnMard ortishi salts witResult:

fromthe conpephhirRBcedEYBa1(5C8El I bok8s. evident that al
conmpounds testgd congete mﬁth§thggggta%%8iéfggglIed ligand [[err]1]

Cetrorelix) for binding to human LH RH receptor. In each case, the

binding (in %2. @Nt[BehdybbxptaebogyBple-ind- [H-0f {£d agai nst the concen-
tration ohi}he coggeti#or. gor.thﬁ_ ongoundg shoTE [N L Fig.o 1, it was
possi bl e t0 calRuPAPRPPREYLLAFRP hg38%OBPREPRGYLATFTAYEinamide  { he

di ssoci ati on tohnfimoroa&dtate.[nM: Cetrorelix (SB-75): 0.214 nM

Exanpl e 1: 0.305 nM Exanple 2: 0.104 nM Exanple 5: 108 nM

Exanpl e 35: 300 nM and Exanple 56: 1082 nM The binding affinities as

the mean val uedof &7 Renztexytarhomnk] 35 NdibHe(4-aken from Table 7.

- 48 - Exafpien8Phe APL READHST L 4-85bbAPaRby EX 2P 65 ZnaRdqExanpl e 56

in the furl%tl onal fssag on the human LH RH receptor
trifluordacetate.

4. o-N-[Benzyloxycarbonyl]-g-N-[4-[ (4~
amidinophenyl)amino]-4-oxobutanoyl]-L-lysine-N-(3-
pyridylmethyl)amide trifluoroacetate.

20
5. Compound according to one of Claims 1 to 4, in
which the salt is an embonate.
6. Compound of the general formula V

25 ’

Ac-D-Nal (2) *-D- (pCl) Phe?-D-Pal (3) *-Ser*-Tyr3-D-Xxx°-Leu’-
Arg®-Pro®-D-Alal®-NH, (V)

in which D-Xxx is an amino acid group of the general

30 formula (VI)
~HN-CH-CO-0-

(THZ)n

NH
I

in which n is the number 3 or 4, R! is a group of the
formula (II)

REPLACEMENT SHEET (RULE 26)
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5+.Mthod for the determination of |IPerr] (Dnyo-1,3,5-
triphosphate): a subconfluent culture of the cell clon _ JIBR
ovérexpressi ng the human LH- RH receptor is vvashedrlmmllmm“ﬂﬂmnml -
cells are renoved with PBS/EDTA - and"tR& Cell suspersidn s pelietted.
The cells are 10 resuspended in incubation nmedium (Dul becco's nodified
Eagle Mediumwith 4.5 g/l of glucose, 10 mM Hepes pH 7.5, 0.5% wv
BSA, 5mM of Lid, 1 g/l of bacitracin, 0.1 g/l of SBTI),
aliquoted into 1.5 m reacti on w@ssels and preincubated at 37[err]C for
30 mn. 15 4x10[err] cells in a 500i[err]ls vol ume are needed per neasuring
point. After the preincubati0ﬂ1§HApTut#PFPF(stock sol ution 0.5 nM

in 10 MM tris pH 7.5, 1 nM ithiothreitol, 0.1% w v BSA/ Bachem
Art # H4005) are added to the cell Buspension at a final concentration
20 of 10 nM The action of an antagonist @y tested by si mul t aneous
addition at the correspondi ng concentr a- tion (for exanple 0.0316, 0.1,
0.316 etc. up to 100 nM for Exanple 2). As a negative control, cells

wi t hout added hH-RH Al | : i bat i gn C for 25
15 mn, |IP[er riﬁf glrh r%\::c:fl3 ipz J'i%soal}gttqL 2@5 %Eorm%%@.c%wés] %S/ lgrealﬁgs W&P%#Jn $10
trichl oroacet i @Paci¥LENEA) 9ERUPactadh. Ro t Hiss e, unsubgbitated ofr
ice-cold 15% (wubsti€hted dirkangrolpaddetet@roar qh@rggbL suspensi on. The

resulting precipitate is _. petletted b cen%rl ugatlon at 4Cin the
Her aeus 30 Bi 8 uée 182 cEHEY i PhgEPSt ofm4Ea {hIIkhe super -
natant of 950 [err]l is extracted 3x with vol of cold,

wat er-saturated diethyl ether in a 15 m <essel stand- ing on ice.

After the |ast extraction step, the ¥olution is adjusted to a pH of 7.5
with 0.5 M NaHCG3 35 sol ution. The Weterm nation of the IP[err]
concentration in the cell extracts is c %Xd out by nmeans of a
sensitive (

N .

| N R8 (w

in which gq is the number 1 or 2, R’ is a hydrogen atom

or an alkyl group, R® is a hydrogen atom or an alkyl
group and X is an oxygen or sulphur atom, and its salts

with pharmaceutically acceptable acids.

7. Compound according to Claim 6, in which Xxx is a [84
N-4-(4-amidinophenyl)amino-1,4-dioxobutyl]lysyl group.

8. Compound according to Claim 6, in which Xxx is a [&-
N-(imidazolidin-2-on-4-yl) formyl]llysyl group.

9. Compound according to one of Claims 6 to 8, in
which the salt is an embonate.

10. Pharmaceutical composition comprising a compound
according to one of Claims 1 to 9.

11. Process for the preparation of a compound according
to Claim 6, comprising the steps of '



449 - conpetitive binding test using an | P err]“llmgmnﬂm lmlem",
Iabelled [[err]H -IP[err] and unl abel | ed IP[err]
assay kit from Anersham (TRK 1000) is use the deter-" mndtidn Ts

earried out as described in the assay 5 Pprfotocol. After carrying out the
vari ous steps, (@) nl pobvidingci bheél |atanifior argiecthe sagptisxyHa | adid

Ecopl us) i s staal 9% 208 9y B8 T €SHSPRNURA ARG CATER! N e

bound [[err]Fﬂ-IP err] 1s car 'y mxed with it, and neasure In a
[err]-scintil| BEPBRACESYRL 8FOUFfe armpunt of cellular IP[err] 10 is

cal cul ated usiByY aeaét@ﬂgatﬂe @U'lé@lnén@r - di@ﬁ%hlne PrRSARSE wilte 1S

set up. The | be esti mat | ect oint of this
Surve. roehtecEEPs SrO8hs b1 EfpropRrkaYidee sRich Gifs e At ' for
t he peptide anfagmuiat §VEXanple 2 (Fig. 2), as well as for the
pepti dom netic Exanpl e 56 (Fig. 3). Stinmul ation was carried out
with 10 nM LH RH and4the inhibition of formation of IP[err] determ ned
as a function oR t¥OKubst ance concentration. For ExanpK®IR)and 20
Exanple 56, it was not possible to determ ne any agoni stic

activity, i.e. the substances by thenselves = do not lead to any
stinul ation of IRPFREFR 5 nmtheag defiiped in dkdi® Joxperi ments not presented

here, it was skhewn removbﬁg RB8- tﬁr&ﬁ?écﬂ_qt\@ el eantde tw—cfetﬂbmiﬁtﬁﬂ by
25 LHRHto IP e&r% Sé % g %&P oncentra%!ons E%)
measur abl e at £HE9hPHRBEL Lok 8nFPQP°8H a056hd ™ Ste r

unstinmul ated puepdse ofInncErpcphE1an andpos. ExhnpsEe§6(hMB are thus

deal i ng mnth nc any i:StS . h u fer,
novever, 30 1 §°F nerbiBEtag = HATAN T, P ot add ol iEns  aBR RE Y
sel ect ed, the vitkr 8] PEPLECEATRe X OAUP dprdx$ehi@l uppParhMin thet HeonnC] err ]
for Exanple S6prhgWeygin,i s approximately 4 [err]M These activities

correlate very well wth the invitro | blﬂdlﬂ? affinities, determned in

the conpetitivéebi nBSME¥ing nEhee RTUBT S FFPYP- O rih@| PRINGT ILPUP 0. 109
nM f or Exagpl €nd andnide; 1.08 pM for Exanple 56.

(f) reacting the alanine bound to the solid support
with proline which is provided with a protective group
on the nitrogen atom,

(g) removing the protective group on the nltrogen atom
of the proline,

(h) repeating steps f) and g) with the amino acids 1
to 8 according to the general formula (V), in the
sequence from 8 to 1, using modified D-lysine or D-
ornithine described in step (c¢) for pos. 6,

(i) removing the compound obtained in step (h) from
the support and, if appropriate, purifying, in
particular by HPLC,

(j) if desired, reacting with a pharmaceutically
acceptable acid, preferably embonic acid.

12. Process for the preparation of a compound according
to Claim 6, comprising the steps of

(a) coupling D-alanine provided with a protective
group on the amino group to a support suitable for
solid-phase synthesis,



gghéfgwgyrgrﬁﬂe(g{gbgr ggll ve action of Exanple 1, ““|“| “II" l““ “ﬂ"“ Ellarrpl e

2 “and Exanple 56 in the healthy 56 nale rat © TO det érni ne
the suppression of testosterone in the~ bl ood of healthy nale rats, the
subst ance was (ln} ecreldovlngsﬁmeumm:lwa ngvoupe ohi dite f BmARO ol TIOND
animals. The ? £a¥Bsel. 5 no/kg in the case of Exanple 1 and

Exanpl e 2 and 10 ng/ kg In t%e case of Example 56. To 10 check the

t est ost erone véFliesreaghbod B’G‘Eﬁ[eﬂa}ﬂln%f haunddl to e ER&ER f d he

animal s fromtgeosukei RGN Ve Npabvidedt ReLtH nﬁsﬁot%ct‘iveB goohy Eha”m €
56), 24, 48, 96 hours, and then every days until the end of

suppr essi on. éﬁ%p?%EE?% vttPm1 ng/m of testosterone 15 after the .
adninistration(dbf fkmawing1thaspedteup1veogroup26ﬁ kber aitrogea atiomal , up

to 336 hours Qe .pg a§ ? and up to 384 hours in one animal (Fig. 4).
Af ter adnlnls atyon of Exanple 2, the testosterone level in " one

ani mal was supfeksseeP¢ating ssepsgcho@nsl &hdwikh2@her ;amingi agidst dr up
to 648 hours {&igg @cco@&ﬁrﬂﬁ etab the (4&n8BAKY FofmllSUPPY £ssefl e

testosterone level in 5 animal s even after 2 hours and maintai ned
this act i oPEERPEPH fEP% %OH?S.IAI t he next measuring point (24 h),
the testosteroqg) vatemsvinge td@gal BohbbGndb)obtibined 1ablstep Bepl ddomal
dat a Bing%ng affln%tles to human LH RH receptor (expressed as
t he dissociation- cond¥%ht’ Kd [nM; eval uation using 30 the EBDA/Li gand
Anal ysi s Prograghe.reaeannqaluuithfroa1 cavbpkglisc enmpeéd newtfs dhe

i ndi cat ed, NHOPEE 5 9@11) experinments in brackets ) as well as

t est ost erone

R*~COOH (VII)

in which R! is as defined in Claim 1,
(h) if desired, reacting with a pharmaceutically
acceptable acid, preferably embonic acid.

13. Process for the preparation of a compound according
to Claim 6, comprising the steps of

(a) coupling D-alanine provided with a protective
group on the amino group to a support suitable for
solid-phase synthesis,

(b) removing the protective group on the amino group
of the alanine,

(c) reacting the alanine bound to the resin with
proline which is provided with a protective group on
the nitrogen atom,

(d) removing the protective group on the nitrogen atom
of the proline,

(e) repeating steps c) and d) with the amino acids 6
to 8 according to the general formula (V), in the
sequence from 8 to 6,



suppression in vivo, histanine release in vitro and ”"l" Imll u "||ty in
conparison to SB-75: Substance Affinity

(T err]) Herr]O hman&R.7mnmedmm) H'st dmi fie
Solubility recept or test osterone rel ease [mg/ m ]
[ nnol / L] su(cfﬁr esssmayving pghe | e-amino protectlve groupagt §rom D-
[h] Cetrorel Dufi? bd0-odfithine in fod. § and® Sadbifyainln la 0. 306
(2) 336 109 (2) 648
17.1 23 leel% aQ}dmi e forgwa (VIT), n.d.* n. d.
Example 4 0.206 (2) 696 n.d. Example 5 108 (2)

- _ _ Exampl e 35 300 (2) _ -
~  Exanple 56 108X (SP%H ’ i (VIT)

in which R! is as defined in Claim 1,

(g) removing the protective group on the a-amino group
of the D-lysine or D-ornithine,

(h) repeating steps ¢) and d) with the amino acids 1
to 5 according to the general formula (IV), in the
sequence from 5 to 1,

(i) removing the compound obtained in step (h) from
the resin and purifying it, in particular by HPIC,

(j) if desired, reacting with a pharmaceutically
acceptable acid, preferably embonic acid.

14. Process according to one of Claims 11 to 13, in
which N-(4-amidinophenyl)amino-4-oxobutyric acid is
used as the carboxylic acid of the general formula
(VII). '

15. Process according to one of Claims 11 to 13, in
which imidazolidin-2-one-4-carboxylic acid is used as
the carboxylic acid of the general formula (VII).

16. Process according to one of Claims 11 to 15, in
which embonic acid is wused as the pharamceutically
acceptable acid.

17. Use of the substances according to Claims 1 to 9
for the production of medicaments for the treatment of
hormone-dependent tumours, in particular ©prostate
carcinoma or breast cancer, and for non-malignant
indications whose treatment necessitates LH-RH hormone
suppression.



g seerm bl s o eor sel iy YRR

1. “Conpound of the general formula I
Rierr] / 5 Rl err]-Co N8 CH CO N | \
(CH err])n R[€k8] Procegs for the production of Nhedicampnts cdfi-

- CORerr] rlsiﬂbme euhasth cgges!g(f}ar@l kot diaims anial kyl ggoup,

an al kyl oxy gr up, an” ar roup, grou an aral kyl
. group, a het er cdtanagHe rglr 1fantla$1al kyselgtance accorgdwp) torClaims 1
~ heteroaral kyl Oxtyo groupi s 'ﬁlX@@Chw:Lﬁfﬁlsethe ctStoMBsYLSELEYPEENLE  and
. substituted, aqg}FB I ndependent |y of one anot her  are each a
" hydrogen atom & %&Hliﬁ(éhﬁ °rmulat%ﬂ1%§%ﬁI@ﬁdkﬁﬁﬂﬂﬁtor a het eroar al kyl
group, in each case unsubstituted or substituted, where the
substitution can in turn consist of an aryl group or heteroaryl
20 group, or -NRerr]Rerr] is an amno acid group, and R4 is a
group having the formula (I1) -(CHerr])[err] - CO -
NR[err] R err] (rr) in which pis an integer from1l to 4,
Rlerr] is hydrogen or 25 an alkyl .group and R6 is an
~unsubstituted or substituted aryl group or heteroaryl group, it
. being possi ble for the substitution, in turn, to consist of
~an aryl group or heteroaryl group, or RAis aring of the genera

 formula (111)



3&  [err]

' " _ 53 i n which
g.is the nunber 1 or 2, R7 is a hydrogéen atom or an-al kyl group, R8 is
a hydrogen atom or an akkyl group and X is an oxygen or sul phur atom
where the aromatic or heteroaromatic radicals can be partially or 5
conpl et el y hydrogenated and chiral carbon atons can have the D or
L-configuration, and its salts with pharbhfgeutically acceptabl e acids.
2. a-N-[Benzyl oxycarbonyl]-[err]-N[5-[(4- 10
am di nophenyl ) am no] - 5- oxopent anoyl ] - L-1 ysi nam de trifluoroacetate.

3. a-N-[BenzylEdBscadrbonyl [-[err]-N[5-[(4-

am di nophenyl ) am no] - 4- oxobut anoyl ] -L-1ysi nam de 15 trifl uoroacetate.

4. a-N[Benzyl oxycarbonyl]-[err]-N[4-](4-

am di nophenyl ) am no] - 4- oxobut anoyl ] - L- 1 ysi ne- N- ( 3- pyri dyl nmet hyl ) am de
trifluoroacetate. 20 5. Conpound according to one of Clains 1 to 4, in

100
® Example$
8 Caetrorelix (SB 75)
80 A Exampled

€ Example 2

% Specifically bound

1 L 1 1 L 1 1

0 001 0.1 1 10 100 1000 10000
Competitor [mM]
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which the salt 4+s an enbonate. 6. Compound of the general fornmula V
25, Ac-D-Nal-(2)[err]-D (pd)

Phe[err] D-Pal (3)[err]-Ser[err]-Tyr[err]-D- Xxx[err]- Leu[err]
Arglerr]-Proferr]- D-Ala[err] NH[ err] (V)
in which D-Xxx is an anmTio acid group of thgegeneral 30 formula (VI)

" -HN-CH CO O

(CHerr])n | NH | 35

- CORerr] in which nis the nurrber 3 or 4, Rerr] is a group of the
formula (11) Fig. 2 54 - [err] (rr) in

which pis an integer froml to 4, R5 is hydrogen or an alkyl group and
R6 is an unsubstituted or substituted aryl group or heteroaryl group,

K Example 2
)
g °-
L -]
(=3
F
]
<
£
2
[ ]
-3
1 =
0 ] T Y —T
0.00 0.10 1.00 10.00 100.00

[aM]
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osRerr] is aring of the general forrmula (111) [err] in which q
is.the nunber 1 or 2, R7 is a hydrogen atomor an al kyl group, Rerr] is a
h{dr ogen atom or an al kyl group and X is an oxygen or sul phur atom and its "
salts with pharmaceutically acceptabl e acids. 7. Conpound according to

- daim6, in which Xxx is a [[err]- 3/6

"~ N-4- (4-an di nophenyl ) ani no- 1, 4-di oxobutyl]1ysyl group. 8. Conpound
according to Caim6, in which Xxx is a [[err]-

- N-(imdazolidinggzong4-yl)fornmyl]lysyl group. 9. Conpound according to

. one of Claims 6 t8'8, in which the salt is an enbonate. 10.

"~ Pharmaceutical conposition conprising a conpound according to one of O ains

1to 9. 11. Process for the preparation of a conpound according to Claim
6, conprising the steps of - 55 - (a)
providing the a-amn¢ and the carboxylic acid
5 -
Example 5
8 47
®
°
e
x 37
<
=
g
g8 2
[ ]
g
1 -
D _
0.00 1.00 1000 . 10000 .1000.00

REPLACEMENT SHEET (RULE 26)



gﬂp_up of D-lysine or Dornithine with suitable protective groups, (b)
r&gcting the D-lysine or D-ornithine provided with protective groups with a
car boxylic acid of the general fornmula (VII) Rl err]-COOH

(V1) in which R4 is as defined in C1aim41/ (c) renoving the protective
group on the a-carboxylic acid group of the c%rrpound obtained in step (b)

' for the purpose of incorporation in pos. 6 in step (h), (d) coupling of

- D-al ani ne provided on the amino group with a protective group to a solid

amho group of FREaf anfetoahrond) epPREseqtbn acrdiag, b Bihe do i d
support with proline which is provided with a protective group on the
'[]iht rogeln_ at om(’h§ g) ren}[)yi ng the prot ec'éli ve g_r;)lﬁp (ﬁn the nit rpgenlat om gf

e proline, repeating s apd e am no acids 0
accor di ng _to'E'hes gener al %%e(%)',@‘i%mﬁékgeﬁhce froms8 to 1,
using nodi fi edgD I ysine or D- ornithine described Tn Step —Pofnimgd 16,
(i) renoving tHBeconpound obtained in gtep (h) fromthe suppoPtaniad, 2 if

appropriate, oP®@fying, in particyar by HPLC, (j) if (estsnghal 3
reacting V\/iti'r'”&pharrraceutically agmept abl e acid, preferaply grbaoni o

aci d. 12. Prgca for the preparatifn of a conpound accordjlng o Calmb®,
conpri sing theo seefps of (a) coupling E» al ani ne provided withfa p Bt ve
group on the aﬁ‘ﬁugroup to a su suitable for solid-phage synthesis,
\ [
2 27 4
g 0 - + . !
g 0 100 200 - 300 400 500 600 700 800

Time in (h)
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i}a- (b) renoving the protective group on the amino group of the alanine,
‘ reacting the al anine bound to the resin with proline which is provided
With a protective group on the nitrogen atom (d) renoving the protective
geoup on the nitrogen atom of the proli n%t/ (e) repeating steps c) and d)
with the amno acids 1 to 8 according to Re general formula (V), in the
sequence from8 to 1, (f) renoving the conpound obtained in step (e) from
t he support, (g) reacting wth a carboxylic acid of the formul a

(V) |nwh|ch R4
is as defi ned in % ai'm %Stf ﬁfero?e SHRBTEEgion, aceerding vﬁ("t ﬁ:’gaﬁ‘l’
phar maceutical ly acceptable acid, preferably enbonic acid. 13. Pr ocess

for the preparation of a corrpound according to Claim6, conprising the
steps of (a) Ffpupling D-ala Vi th rotective group on the
am no group t& g.support swn#ﬂg'fng éj&o}wg gggsﬁﬁt'hems (b) renovi ng
the protectiv® g up on the amno group or the aramme,—{te—~eagt i ng

al ani ne bound~t g, thhe resin with proline which is pr@vi ded vvlth ct |ve

group on the = z en atom (d) renoving the proteg¢tive groufd. Mwali’
nitrogen atom RS tfhe proline, (e) repeating steps and d) v+t Adigadn no
acids 6 to c?: ding to the general V), in

= —
5
- .
B
199
'S

Testoster

Time in (h)
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~ Séquence from8 to 6, - 57 - (f) renoving

fa:e [err]-amno protective group from D lysine or D-ornithine in pos.
6 and reacting with a carboxylic acid of the forrmula (VII),
=R err] - COOH (M) in which R4 is as
defined,in O ai?ﬁ%_’ SAABvi ng the proddive group on the a-am no group
of the D-1ysine DGR ne, (h) repeating steps ¢c) and d) with the
anmino acids 1 to 5 according to the general formula (1V), in the sequence
from5 to 1, (!ﬁig._ermvu%;bseef&a@csug%:@%gbﬁegcé&ﬁtx@oteh}sxfaﬁlema_tiﬂe resin
and purifying it, in particular by HPLC, (j) if desired, reacting wth
a pharmaceutically acceptable acid, preferably enbonic acid. 14. Process
according to one of Clains 11 to 13, in which

N- (4- am di nophenyl ) am no-4- o0 HY1eC5:2A¢ myPys@E as the carboxylic acid
of the general form#pg—tb - —R e are-eoFeHe ore—ef Clains 11
to 13, in which imdgolidin-2-one-4-carboxylic acid is used as the
carboxylic acid of t : 16. Process ag¢ceo#odinAgmdioa
one of Clains 11 to Lp, i i LR —O-Animal 2

—#&—Animal 3
—e—Animal 4

(] 10 20 ﬁ 40 50 [ ] 0 80 0 100
Time in (h)
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17. Use of the substances according to Clains 1 to 9 for the production of

medi canents for the treatnent of hornone-dependent
patrticul ar

prostate carcinona or breast

i fidi cati ons whose treatne
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(57) Abstract

New LH-RH antagonists are disclosed, in particular peptidomimetics and peptides modified in a side chain, their salts with
process for preparing these LH-RH antagonists and their salts, The disclosed peptides represent
H). The disclosed compounds have a high antagonistic power and are free

pharmaceutically acceptable acids and a
analogues of the luteinising hormone releasing hormone (LH-
of undesirable side effects, in particular edematogenic effects.

(57) Zusammenfassung

Die Erfindung betrifft neue LH-RH-Antagonisten, insbesondere Peptidomimetika und in einer Seitenkette modifizierte Peptide,
Séuren sowie Verfahren zur Herstellung der LH-RH-Antagonisten und ihrer Salze. Die
das luteinisierende Hormon freisetzenden Hormons (LH-RH) dar. Die erfindungsgem3Ben
Verbindungen weisen eine hohe antagonistische Potenz auf und sind frei von unerwiinschten Nebenwirkungen, insbesondere frei von

Salze derselben mit pharmazeutisch akzeptablen
erfindungsgemziBen Peptide stellen Analoge des

oedematogenen Wirkungen,




