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to the hypophysis via the portal vein and released in a 10 regul ated manner
.in the gonadotropic cells. By interaction with its recepttd#Augmt 2005has 7
trans- nmenbrane domains, GnhRH stinul ates the production and the rel ease of
gonadot r opi ¢c_hornones by neans of the second nessenger
inositol-1,4W§-P?V9ﬁﬁ8§§hate and Cat 15 ions, The gonZ&/EER3{E1882ei ni zi ng
hornone (LH) and follicle-stinulating hornone (FSH) secreted by GhRH
stinmul ate the production of sexual steroids and germ _cell maturation in
both sexes. PHiBAdLRPon iSCWiRALips AndiRhtiatatine RAEYIVRRAVESaRE t wo

further fornmanehgoR9=sEBREE PREEL¥Nn&ARREPIN IreTdws IaRhéameps or is used as

a pharmacol ogi cal target in a nunber of diseases which are dependent on
functioni ng sex hornone production, for exanple 25 prostate cancer,

pr enenopausal breast cancer,. endomebrirdptdoand uterine fibroids. in these
di seases,. GnhRH superagoni sts or superantagoni sts can be enpl oyed
successtﬁIy. In particular, male fertility control in conbination with a
subst i t ut i onGdosdobfophdrvgkassing nshoggormeposEnblie f 4Ft her hedmeaei on. An

advant age of ,GoRH 3 agont fLS1 £8a CAEIAIYSONbE t RotS U AGONGST:S, | Snt hei r
i mredi ate efylcac I n bl ocki ng gonadotropln secretion.. Superagonists
initially brragnabsaBpunesde 6¢eLst Phulthel HHPethehe™HypobkhisFRetiffch | eads

to increasedc§echet hgpspR{s99nadat LARI Poabdl se¥ual andt eedidsed6iAugust 2005
- 2 This hornnnﬁl rﬁactlon i s ended ?ply af t er. Eiﬁertaln le_Iay n account
of deserd] tiZ8FFHACERd IR Qul 3 oF%f PRBACAREPPEC eptBi toncefit rat i ons.
Possi bly, Gnihtesapetagonystis, ot h mevddteir, owhiahd hascoffbi bagnen 5 with
testoster oNfenpr &l LAY ° BfkuCIaGIMTL BHRPHS AR PLRGUCt ON
in nmen and are usS™ no

the release of gonadotropic hormones by means of the

second messenger inositol-1,4,5-trisphosphate and ca®

15 dions. The gonadotropins luteinizing hormone (LH) and

follicle-stimulating hormone (FSH) secreted by GnRH

stimulate the production of sexual steroids and germ-

cell maturation in both sexes. In addition to GnRH

{also designated GnRH1), there are two further forms of

20 GnRH, namely GnRHZ and 3.

The GnRH receptor is used as a pharmacological target
in a number of diseases which are dependent on
functioning sex hormone production, for example
25 prostate cancer, premenopausal breast cancer,
endometriosis and uterine fibroids. In these diseases,
GnRH superagonists or superantagonists can be employed
successfully. In particular, male fertility control in
combination with a substitution dose of androgens forms

30 a possible further indication.

‘An advantage of GnRH antagonists in comparison with
superagonists is their immediate efficacy in blocking
gonadotropin secretion. Superagonists initially bring
35 about an, overstimulation of the hypophysis, which leads
to increased secretions of gonadotropin and sexual

steroid.




suitable for male fertility control. In contrast to this, peptide GWRH
antagonists, in particular in conbination with a substituig ,Qm’gl,@pgmajf
androgens,. are 10 able to produce significant oligozoosperma in man.
Pepti de GhRH ant agoni sts, however, havé a nunber of disadvantages. They

for NSt ance,ave, aganst AeLaBky ol AT cAGLIViY  hap.suDel gant ke and

must consequeée 5"Pe™ ad stered 1 n-consi der her doses. Their
oral bioavadedbiyl idry deceunio pbHwdesenshst. zehdpnnaad tdowpeeadhnhieter ed by

injection. Begpeghed dieCliNgddy thhieheddtiond. | opgELNB19] CORRYI ance.

Moreover, the synthesis of péeptide GhRH antagonists. in conparison 20 with
nonpept i de EYREEAHARIFES) aorblduLmnbheiBerVe 2andQuiRol FHEPHRAFV R i ves as
nonpept igle ARH antagkisdfondr e dhac! agaskefdire exaspl e, ef PedODFEIA682. Up

t . h tide GnRH antagoni st b 25 brought
ont 0 the maPRBbEHR0 SBTER. RRHT Y1y CHo BFEscRTs: noBR | A 4oy et ad i n

maki ng avai kabtebhevefoiXnRidlant gohidfisyweaitmayle. Jupecontrastknown

peptide co ds Lepre a ective te I Kk
nonpeptidengggr%bungs%gtl e ﬁ%{/ﬁg{ &%@%@%ﬁ%ﬂﬁ st%sh%&%lﬁs}?&s%h a

hi gh acti viepbinatipsowathi gh srhdtifiwahaa |dese i of. anfmogeRsorake t hey
shoul d 1he aé’ﬂ)feté’obfréd’ﬁ@@eéi%@fiééﬁ@'dlf&@zdbéﬁbﬁ%ésimwﬁ.are as |ow as
possi ble. 35 A first aspect of the invention provides a conpound of the
general fornmula (1): 16 August 2005 - 3 (1) in which RL (a) is an acyl
group - CO RédpiidNGnnmer enBhbohssth, a Isadairaat ed hawias ak Urmdmisker cyd i C

or/and (hetgro); aomelic graan £oradiealdh AL ol 8h:3;4deRhy

lower activity than superagonists and must consequently
15 be administered in considerably higher doses. Their
oral biocavailability is also low, so that they need to
be administered by injection. Repeated injections in
turn lead to a 1lowering of compliance. Moreover, the
synthesis of peptide GnRH antagonists in comparison
20 with nonpeptide compounds is’ laborious and expensive.

Quinoline derivatives as nonpeptide GnRH antagonists
are disclosed, for example, in W097/14682. Up to now,.
however, no nonpeptide GnRH antagonists have been

25 brought onto the market.

The object underlying the present invention consisted
in making available novel GnRH antagonists which are
superior to known peptide compounds and represent an

30 effective alternative to known nonpeptide compounds.
The novel GnRH antagonists should possess both a high
activity and also a high oral biocavailability.
Furthermore, they should be able to be synthesized

~ simply and with costs which are as low as possible.

35

A first aspect of the invention provides a compound of the

general formula (1):




or branched al kyl chain having 1-10 C atons, or a phenyl, furan or
“thi ophene group optionally substituted by al kyl groups origakqgeross ons,
and 10 (b) a carboxylic acid ester group -CO ORl2 or carboxam de group
-CO- NR12NR13 or a group -SO -R12 wheLe3X_= 0, 1 or 2 or -S02-NR12NR13,
where R12 is a saturated, unsaturated, cyclic or/and (hetero)- aromatic
organic radical, in particular a linear 15 or branched al kyl chain having
1-10 C atons, an aral kyl group ha A-20 C atoms, where the aryl
“radi cal can optlonally be subss] . alkyﬂ groups or hal ogen atons, or
a phenyl radical optionally subyt "‘ aIkyI groups or hal ogen 20
atons and R13 can be a hydrogen 3 ilnear(ﬂor branched al kyl chain
having 1-10 C atons, or (C) &% NR14- CO- NR15R16, in which A

is an al kyl ene group having-1-4 C-gtons| in-25 particular having 1 C atom
optionally substituted by a Cl-CBfﬁlkyﬁﬂgroup, a carbonyl group, an oxygen
‘atomor the group -SO - where X =0, 1 or 2, R14 and R15 in each case

i ndependently are a hydrogen atomor a |inear or branched al kyl chain
having 1 30 if &hbtlens and R16 is a linear or branched al kyl chain having

1-10 C at | kyl h I kyl al k
group haviny -2k atorin afVE, SPRYP Sl i . 2PSYE T ks oner ¢
the aryl 5 adi cal zasabprabedl | ynseti@atedustcyZ0Gs omJa@@béhﬁtared by al kyl
roups or hal 00en AbiBic SorBARTY| UAURIOPIENBLLE; SUBSL L4 ediral kYl

groups or hal ogen atons, eterocyclic ring” opt |ona | y substituted by
al kyl groups or mmxﬁﬁﬁpcgpélghkyl chaln having 1-10 C atoms, or a

phenyl, furan or thiophene group optiocnally
substituted by alkyl groups or halogen atoms, and
10 - (b} a carboxylic acid ester group -CO-OR12 or
carboxamide group -CO-NR1I2NR13 or a group -S0,-R12
where X = 0, 1 or 2 or -80;-NR12NR13, where R12 is

a saturated, unsaturated, cyclic or/and (hetero)-

_ aromatic organic radical, in particular a linear
5 or branched alkyl chain having 1-10 C atoms, an
aralkyl group having 7-20 C atoms, where the aryl
radical can optionally be substituted by alkyl
groups or halogen atoms, or a phenyl radical
optionally substituted by alkyl groups or halogen
20 atoms and R13 can be a hydrogen atom or a linear
or branched alkyl chain having 1-10 C atoms,
or
{c) is the group -A-NR14-CO-NR15R16, in which A
is an alkylene group having 1-4 C atoms, in
25 particular having 1 C atom, optionally substituted
by a Ci1-Cs-alkyl group, a carbonyl group, an oxygen
atom or the group -S0,- where X = 0, 1 or 2, R1l4
and R15 in each case independently are a hydrogen
atom or a linear or branched alkyl chain having 1-
30 10 C atoms and R16 is a linear or branched alkyl
chain having 1-10 C atoms, a c¢ycloalkyl group
having 3-10 € atoms, a cycloalkylalkyl group
‘having 7-20 C atoms, an aralkyl group having 7-20
C atoms, where the aryl radical can optionally be




R2 is a group -CH(R21) R22, where R21 is a hydrogen atom a Cl-d o-al kyl
'group or an optionally substituted phenyl ring and R22 i si@nufqpt okl |y
substituted phenyl ring or naphthyl ring, or a 10 group - CH2CH( R23) R24,
with R23 and R24 nmeaning an 15 optional |,y substituted phenyl ring, R3 and
R4 in each case independently can be a "hydrogen atom or an al kyl group

having 1-10 C at q C a e ogen at 5.1 group

i nked via the raggggﬁggugéi%} gigg? gﬁoz‘%ﬁ% ngg\hil%hlcyge;rﬁ ?@1&_9: -aC=N-,
-N=C-, an oxygen ®Rengyl f grospomontianal i r eeebpbhuted okygermldwla
fSULIfUV gt Om' th? QE@HQSGEL‘:R@a%geﬂ"h%IQ'} Re3- af M@ﬁégo&?@lﬂ@? PR E 1

i ndependent|y of one, another ave the nmeaning of a hydrogen_atom or an

al kyl 25 group anﬂpﬁnga{Lﬂ% ﬁHEﬁEngEeQnd’Y?,a Y@L OtRF pPE _hﬁt}ﬂ?eﬁr a
group - CR52=CR53- aebm&~CR52R63 havi-ng the E-er z configuration, where R52
and R53 indgpendently of one I ve the megping of_a drogen atom
or an al kyl g?oup,lsL a‘ysgzéO@Z—gfﬁ?&%ﬁéBB%H d?tb%e %B:Ls & car tl)léf yIOg - SOX
group where X = @tom, or &2 andCRbiallsyhin gmbnp graoup apt i epddilopally

bstituted b i - lOKls
0041111, nedbinlsEaiSpa iy Lighe o SENICR L B

optional |y substituted, a tons, oxyl ‘or alko
35 cycl oal kyl gro@pPhByFwEed- Phanyd nEiber SOr Sgphdmail yrsngst ieut &d by
hal ogen jat ons, hygreuy! —cRICIRIEKDIYRDL OURSth 1R2AUGHS RDDSmeaRingOahs the
group CH2-N(R61) R62, whe{e R6]b| n, each ca}fe )
optionally substituted phenyl ring,
R3 and R4 in each case independently can be a
hydrogen atom or an alkyl group having
1-10 ¢ atoms and R3 can also be a
15 | halogen atom,

R5 is a group linked via the radical Z,

Q—RS1
e

20 in which G is -C=C-, -C=N-, -N=C-, an oxygen or
' sulfur atom, Z is a direct bond, an oxygen or a
sulfur atom, the group CH-R52 or -CHR5Z2-CH-R53-,

where R52 and R53 independently of one another

have the meaning of a hydrogen atom or an alkyl

25 group and n is the numbers 1 and 2, a -C=C- triple
bond or a group —CR52=CR5§— or C=CR52R53 having

the E or Z configuration, where R52 and R53
independently of one anothér have the meaning of a

hydrogen atom or an alkyl group, L is a CH; or an

30 NH group, Q is a carbonyl or -S0x group where X =
0, 1 or 2 and R51 is an amino group optionally
substituted by an alkyl group, or a linear or
branched alkyl group optionally substituted by

. halogen atoms, hydroxyl or alkoxy groups, or a

35 cycloalkyl group having 3-7 ring members,
o optionally substituted by halogen atoms, hydroxyl

or alkoxy groups,




i ndependently is a hydrogen atomor an al kyl group and R62 is an al kyl

“group or an optionally substituted aralkyl group or hetermaayduat X005 gr oup

5 having 7-20-C atons and -WX=Y can be the groups -QC-N- - i -C=c- HHin
any orientation, and further all stereoiksomers 10 of the structures

menti oned, and sal ts thereof with physiologically tolerable acids or bases.
tn the conpogpds o I W h&ﬁ‘énﬁ 15 bR ckipear or
branched al ky{;1 cha% n£ﬂ§eégéﬁg éHgﬂfRé)y % ropélf ?soprzopgl n-,

i so-, tert- butylindepepdsntly, Qsdanefﬂy@geeperoerOrsaﬁeeﬁyw%ugypu@roup, an

n- hexyl n-heptylanan-Qet yl ign- aﬁnybzkpidegfbuﬁroee Zhe apthyhaony 20

ethyl group is preferred A hen rou tlogall SUbi@Hﬁ ﬁed b aI kyI
¥

groups or hal ogerSSR®rktu iR n%r% n%f YR n°H- ?aﬁy
propyl -, 5 sopr opyhphity | 7-250-0F cifioms ahB-, 2 ~4 2,5-, 3, 4-,
di et hyI - or -diethyl phenyl group, an o-, m, p-fI uor o- ' chI or o- br ono-,

i odophenyl group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-, difluoro-,
di.chl oro-, di brorm;.w:g(tydil‘ﬁﬂ%ﬁéﬁ?f‘psgroup or a 30 napht hyl group. A phenyl

group is preferred. 35 An opt-r— y—-subsm-tu;rtreel—fur-eﬂ—ae t-hi ophene group:
means an unsubstituted 2- or 3 thiényl grlodp br 2- of 3-fluryl group or a
3-nethyl-, 3-ethyl-, 3-fluoro-, 3-chloro-, 3- brom)-, 3-iodo-2-furyl or

-2-thienyl group, a 4-nethyl-, 4-ethyl-, 4-f 1 uoro-, 4-chloro-, 16 August
2005 in any orientation, and further all stereoisomers
10 of the structures mentioned, and salts thereof

with physiclogically tolerable acids or bases.
In the compounds of the formula (1}, by way of example

15 In R1 Linear or branched alkyl chain: means a methyl,
. ethyl, n-propyl, isopropyl, n-, iso-, tert-
butvyl, n-pentyl, 2,2-dimethylpreopyl or
3-methylbutyl group, an n-hexyl, n-heptyl,
n-octyl, n-nonyl, n-decyl group. The methyl or

20 ethyl group is preferred.

A phenyl group optionally substituted by alkyl
groups or halogen atoms: means a phenyl, an o-,
m-, p-methyl-, ethyl-, propyl-, isopropylphenyl

25  group, a 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-
dimethyl- or —diethylphenyl group, an o-, m-,
p-fluoro-, chloro-, bromo-, iodophenyl group, a

2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-, difluoro-,
dichloro-, dibromo-, or diiodophenyl group or a

30 ' naphthyl group. A phenyl group is preferred.

An optionally substituted furan or thiophene
group: means an unsubstituted 2- or 3-thienyl
group or 2- or 3-furyl group or a 3-methyl-,
35 3-ethyl-, 3-fluoro-, 3-chloro-, 3-bromo-,
3-iodo-2-furyl or -2-thienyl group, a
4-methyl-, 4d-ethyl-, 4-fluoro-, 4-chloro-,




4-io0do-3-furyl or -3-thienyl group,

- 6 4-brono-, 4-iodo-2-furyl or -2-thienyl group, a 5-nethyl-, 5-ethyl-

'5-fluoro-, 5-chloro-, 5-brono-, 5-iodo-2-furyl or -2-thie{yhudlisPPfios 2

2-methyl -, 2-ethyl-, 2-fluoro-, 2-chloro-, 5 2-bromo 2-iodo-3-furyl-or
-3-thienyl group, a 4-nethyl-, 4- ethyl . 4-fluoro-, 4-chloro-, 4-brono-,
& fethyl-. 5.ethyl-, 5 fluoro-,

5-chloro-, 5-brono- bado- 3-4f Yy, yl hi enyl
or 2-furyl group is prgfeﬁged 4A%d& a?kfu% rou%nhévgﬁﬂggléogé%gggn% means
a benzyl group, a 1-phespvéthyl, 5= Qﬁbb¥+, b@t@lﬂorchexyHS<ﬂﬁiﬁ§rhlethyl

},é' e: Ey: et hyl, |2 2- él-b%émesﬁlt Bxl %ImbngE%ga %g. Qz,—tmhzengqr@tﬁazab :5|a20 25 30
et hyl -, propy , |sopr enz roup, a
2.6 -, 3,4 - g%ﬁﬁ tre Y LT hy | b%rfz]';HlO@Q oup, & pLeroy..

4'-f|uorq3, chloro- 2bb@5mo;;lQd@bﬁblnygk9wpor a32th3eny12gréup" 3, 5
2',6'-, 3,4 -, 6 EEuoro Ioro- bronD }thodobenzyl
group or a 2- or 3- pﬂ?ﬁ ¥ t hyl thyI § enyrpropyl
4- phenyl butyl, 5- pheéybpembyb gﬁmoﬂo A—CﬁrﬁE akkyB ghaepylnganﬂpa ki near or

branched al kyl grou 1-6 suc t hyle,_
n- propyl, isopropyl, 5, 1‘{{8}{}129 gé{%ﬁfy h‘:' ;a)%ﬁfbﬁdmz 25d|C?rrl%t yI propyl or

3- nethylbutyl group. 5ﬁb€9@P0alﬁyFOﬁQdBCEPthEQﬁs -3- é?é?@ﬁioﬁﬁﬁé? A
cycl obutiane, cycl opept gReengyCbOheXaRe,y1 CYEd S is preferred.

An aralkyl group having 7-20 C atoms: means a
benzyl group, a l-phenylethyl, -propyl, -butyl,
-hexyl, -2-methlethyl, -2-ethylethyl, -2,2-di-
15 methylethyl group, an o-, m-, p-methyl-,
ethyl-, propyl-, isopropylbenzyl group, a
2¢,3'—, 2¢,47=, 27,5, 2¢,6'=, 3¢,4'=, 37,5/
dimethyl- or -diethylbenzyl group, a 2'-, 3'-,
4’'-fluoro-, chloro-, bromo-, iodobenzyl group,
20 a 2',3'-, 2',4'-, 2',5'-, 2',6'-, 3',4'-
3',5'-, difluoro-, dichloro-, dibromo~, or
diiodobenzyl group or a 2- or 3-naphthylmethyl
group, a 2-phenylethyl, 3-phenylpropyl,
4-phenylibutyl, 5-phenylpentyl group.
25
A C;-Csg-alkyl group: means a linear or branched
alkyl group having 1-6 C atoms such as a
methyl, ethyl, n-propyl, isopropyl, n-, iso-,
tert-butyl, n-pentyl, = 2,2-dimethylpropyl or
30 3-methylbutyl group. '

A cycloalkyl radical: means a cyclopropane,
cyclobutane, cyclopentane, c¢yclchexane, cyclo-
_ heptane, decahydronaphthalene radical.
35
A cycloalkylalkyl radical: means a cyclo-
propyl—, cyclobutyl-, cyclopentyl-, cyclo-
hexyl-, cycloheptylmethyl radical, a l-cyclo-
propyl-, l-cyclobutyl-, l-cyclopentyl-,




hept ane, decahydronapht hal ene radical. A cycloal kyl al kyl radical: neans a
‘cyclo- propyl-, cyclobutyl-, cyclopentyl-, cyclo- hexyl-, oyalerepbosd net hyl
radical, a 1l-cyclo- propyl-, 1-cyclobutyl-, -1-cyclopentyl-, 16 August 2005
- 7 1l-cycl ohexyl -, 1-cycl oheptylethyl_ hadical, a 2-cyclopropyl -,
2-cycl obutyl -, 2-cycl opentyl - 2-cycl ohexyl -5, 2-cycl oheptyl et hyl radical.
5 A heterocyclic ri nQ' c E@éﬂ&x?ﬂ] Unsqb%ﬁzbllléhégt%ﬁ!e@ﬁyz Qéd:ictalli eny or 2-
or 3-furyl group or et h uor o- i
3- br ono-, 3-iodo-2-far§Vc$Ppr?P¥%|en %%Q&RPU L2 YIS °Efn§@HyP
4-fluoro-, 4-chloro-2-c¢choharRyl-4-2odpcRohepyylothyP- f&dﬁ@@l group, a
5-nethyl -, 5-ethyl-, 3-fluoro-, 5-chloro-, 5-brono-, 5-iodo-2-furyl or
-2-thienyl group, a 2-nethyl 2-ethyl-, 2-fluoro-, 2-chloro-, 2-brono-,
2-i odo-3-Furyl or -3Athhen9rogyobp¢'arim@TWHMans et ylsubst-iftuyedo- ;
4-chl oro-, 4-brono- ,4-' de- nyl P o get yl
5-ethyl -, 5-fluoro-, (ﬁf 3 §hi8£%i Qﬁ: ghfoyofgffurerégk -%Ftﬁlenyl
group, an unsubstlt@t@ﬁthyl 3- ot~ @t¥wl1dyl Iridwersr-a 26 -sherryl -
| 2- et PKI |’ 3- 2 I U?L 0|-,33b9611n@t0 3- 1§dbt9nﬁury§4bgd022tayé{4lglyl ggbqu aad |
- met hyl - et hy uor o- o- ono- i 0 yridy
group, a 5-nethyl-, &: @?E%Yf 5- 4T?£h L~ 5. &nidie¥os. brénﬁglogplodo 25
2- pyridylo group, a 24 At byb-, 2-ebAyl2; fuﬁyildﬁrez tﬁiehybrgrpuﬁ beono-,

2-10do-3- pyridyl grgggétﬁyf:pgtrgdéthfkfﬁrnﬂjﬁfluoro—, 5-chloro-,
5-bromo~-, 5-iodo-2-furyl or -2-thienvl group, a

2-methyl-, 2-ethyl-, 2-fluoro-, 2-chloro-,

2-brome-, 2-iodo-3-furyl or -3-thienyl group, a

i5 4-methyl-, d-ethyl-, 4~-£fluoro-, 4-chloro-,
4-bromo-, 4-iodo-3-furyl or -3-thienyl group, a

5-methyl-, 5-ethyl-, 5-fluoro-, 5-chloro-,

. 5-bromo-, 5-iodo-3-furyl or -3-thienyl group,
an unsubstituted 2-, 3- or 4-pyridyl group or a

20 3-methyl-, 3-ethyl-, 3-fluoro-, 3-chlorc-,
3-bromo-, 3-iodo-2-pyridyl group, a 4-methyl-,
4-ethyl-, 4-fluoro-, 4-chiloro-, 4 -bromo-,
4-iodo-2-pyridyl group, a 5-methyl-, 5-ethyl-,
5-fluoro-, 5-chloro-, 5-bromo-, 5—iodoj

25 2-pyridyl group, a 2-methyl-, 2-ethyl-,
2-fluoro-, . 2-chloro-, 2-bromo-, 2-iodo-3-
_pyridyl group, a 4-methyl-, 4-ethyl-,
4-fluoro-, 4-chloro-, 4-bromo-, 4-iodo-
3-pyridyl group, a 5-methyl-, 5-ethyl-,

30 . 5-fluoro-, 5-chloro-, 5-bromo-, 5-iodo-

3-pyridyl group, a 2-, 4-, 5-, 6-pyrimidinyl
group, a 3-, 4-, 5-, 6-pyridazinyl group or a
2- or 3-pyrazinyl group. '

35 In RZ An alkyl group: means a linear or branched
alkyl group having 1-6 C atoms such as a
methyl, ethyl, n-propyl, isopropyl, n-, iso-,
tert-butyl, n-pentyl, 2,2-dimethylpropyl or 3-




4-fluoro-, 4-chloro-, 4-brono-, 4-iodo- 3-pyridyl group, a 5-nethyl-
~.5-ethyl-, 30 5-fluoro-, 5-chloro-, 5-brono-, 5-iodo- 3- pyT1ghmg@Hgnu5 a 2-,
4-, 5-, 6-pyrimdinyl group, a 3-, 4-, 5-, 6-pyridazinyl group or a 2- or
3-pyrazinyl group. 35 In R2 An al kyl gr%ug means a |linear or branched

al kyl group haVing 1-6 C atons such as a nethyl et hyl, n-propyl,

i sopropyl, n-, hut tyl Ipr or 16
August 2005 - 8 netﬁyFﬁXEbPeﬁroupS §§ﬁydrogen a? PQM prg é#red éAn
optional |l y substitutedephengfl.ring or 5 naphthyl ring:--neans a phenyl, an
o-, m, p 10 nethyl-, -ethyl-, -propyl-, -isopropylphenyl group, a 2, 3-
2,4-, 2,5-, 2,6-, 3,4-, 3, 5- dlneth | - or - di et hyl phenyl_ group, an o-, n@,
p-fluorO, chloro-, EﬁonﬁQJimﬁﬂ%%%@nyﬁu€$6ﬁEUt§d ophenyd 4. Tings orp g
3,4-, 3, 53hd:fluoLol-,ﬁaﬁh@hj/@r@mgdl Oheurds , aorpkdyadopagnyl-,greup, pan . o-,
m, p-trihal onet yl phen group 2,4-, 2,5-,. 2, 6- 4- 0
3, 5-di tri hal ophenyl % ¥b. a %tﬁyﬁ} p REPRYLy - 7&?98§Vp?§?§epﬁgopoxy-,
-i sopr opoxyphenyl grgnpupr aa ﬂaahthym 4 DU, 5A,2, B; 6+ | Bordophedyb-group is
preferred. In R3 An ou n o] a 4 branched
ial kyl group havi ng 1g%m%¥h§%ns8%uc§%§?é§%%§%§§1 %f%%? %%'g?opyﬁ ’
i sopropyl, n-, iso-,p-fivereut y¢thlargent hromos2- dpdephgnypt ogyPups a
3-nethyh§ytyl group.zfghydﬁgggq apogLi s opgeferyed., 3,5-difluoro-,

dichloro-, dibromo-, or diiodophenyl group, an

o-, m-, p-trihalomethylphenyl group, a 2,3-,

2,4-, 2,5-, 2,6-, 3,4- or 3,5-ditrihalophenyl

group, an o-, m-, p-methoxy-, ~ethoxy-,
15 -propoxy-, -isopropoxyphenyl group or a
naphthyl group. A 2,5-difluorophenyl group is
preferred.
In R3 An élkyl group: means a linear or

20 and R4 Dbranched alkyl group having 1-6 C atoms such as
a methyl, ethyl, .n-propyl, isopropyl, n-, iso-,
tert-butyl, n-pentyl, 2,2~dimethylpropyl or
3-methylbutyl group. A hydrogen atom 1is

preferred.
25
In RS An alkyl group: means a linear or
| branched alkyl group having 1-6 C atoms such as
a methyl, ethyl, n-propyl, isopropyl, n-, iso-,
tert-butyl, n-pentyl, = 2,2-dimethylpropyl or
30 3-methylbutyl group. A hydrogen atom is
preferred.
In R6 An alkyl group: means a linear or

branched alkyl group having 1-6 C atoms such as
a methyl, ethyl, n-propyl, isopropyl, n-, iso-,
35 tert-butyl, n-pentyl, 2,2~dimethylpropyl or
' 3-methylbutyl - group. A methyl group is

preferred.




25 In R5 An al kyl group: neans a linear or branched aIkyI group having 1-6
~C atonms such as a methyl, ethyl, n-propyl, isopropyl, n-,1d &&ust2005
tert-butyl, n-pentyl, 2,2-dinethyl propyl or-30 3- nethylbutyl group. A
hydrogen atomis preferred. In R6 An algkyl group: neans a |inear or
branched al kyl group having 1-6 C atons such as a nethyl, ethyl, n-propyl,

i sopropyl, n-, iso-, 354 JPPt_éfkouﬂ HQ%M? %z%%nskbﬁkpr%&hsora

3- nethylbutyl group. A ne group S pre erred. 16 August 2005 - 9 An
aral kyl group having ?HZU1095F6Wh lgshrl, gReRpYla TBHeAyI et hyl
-propyl, -butyl, -hexgky1,2- net- m&hmelthyiz et—imyletelwlethyz_,,Z -2,2~

dlnethylethyl group, .an 5 et hyl prop

i sopropyl benzyl grouff* ﬁgayaﬁFﬁyﬁ gFOXBretﬁ?lenzyl Wouﬁydﬂgﬁ?yl ‘3

4' -fluoros, chloro-, ebhgis; ,- | ocohehzy| gsoppppyabéhzsi- g@rodp,, 2 5
2',6'-, 3,4 -, 10 3 555, dbflgoro- dgchlo Q- dlbr%nn . _Or d@yodobenzyl
group or a 2- or 3- naph?hyrnethyl group a pﬁenylethyl 5%ény|propyl
4- phenyl butyl, 5- phénwepbmﬁylOgrowbeth?lbam@wérdaﬂaukylagﬁéup Bdvi.ng 7- 20

C atons: neans a 2-4. 3f1u9£o pXﬁﬂQM%”EtmﬂomoﬁnhYEdoBénz Pr Q¥ugdr oup, a
2- or 3-furylmethyl, -ethyl, - propyl gro ¥h|enylnethyl
_ethyl, or -propyl gRoup, '&" 23 G@,r4i-' 5-2 QO %rr? rndoﬁylﬁerhyl
-ethyl aro -propyl graups-:- Thedi@lll)b&‘ogrouﬁ'iﬂcﬂﬂWJﬁf—erredlbromo— or

diiodobehzyl group or a 2- or 3-naphthylmethyl
group, a 2-phenylethyl, 3-phenylpropyl, 4-
phenylbutyl, 5-phenylpentyl group.

15 A heterocaralkyl group having 7-20 € atoms:

means a 2-, 3-, or 4-pyridylmethyl, -ethyl, or

-propyl group, a 2- or 3-furylmethyl, -ethyl,

or -propyl group, &a 2- or 3-thienylmethyl,

-~athyl, or -propyl group, a 2-, 3-, 4-, 5-, 6-,

.20 or 7-indolylmethyl, -ethyl or -propyl group.
The benzyl group is preferred. '

Preferred compounds of the formula (1} are those in
which
25
| - N—C—¢ C—N=N
VXY is the group | I or l I
H

"If R1 is the group -C0O-R11, then R11 has, for example,

. the preferred meaning methyl, ethyl, i-propyl, phenyl,

30 2-thienyl and 2-furyli. If R1 has the meaning -CO-0OR12,

| then R12 can be, for example, preferably methyl, ethyl
or i-propyl. '

Compounds are furthermore preferred in which R2 is an
35 . aromatic group substituted on the aromatic ring by one
or more halogen atoms, in particular fluorine atoms,

e.g. a benzyl group, for example a 2‘,6’'-difluorobenzyl




Preferred conpounds of the formula (1) are those in which 25 VI}~X=Y NCC
CNN isthegroup!l | or HIf RL is the group -COR |, tsefudosd2doas, for
exanple, the preferred neaning nethyl, ethyl, i-propyl, phenyl, 30
2-thienyl and 2-furyl. If Rl has-the #8aning -CO- OR12, then R12 can be,
‘for exanple, preferably nmethyl, ethyl or i-propyl._ Conpounds. are

f urt her nor grppet er @R PEIGR| (ﬁifERZlP-ée‘dhs%Sna?%?ﬁf?‘% drouptetBstt uted on
the aromathg,EiNgGnBY 08NR° 05ndTRE N3l qoeRt ad e Botlpardie uhpdrégerori ne
atons, e.g. a benzyl group, for exanple a 2',6"-difluorobenzyl 16 August
2005 - 10 2§PBEp. Conpounds are |ikew se preferred in which at |east one
of R3 and R4, in particular both, are hydrogen atons. A preferred neaning
of Zis a direct._bond or oxy. om. ' ' f 61 abky; -C=C
group. L i8 PpPEFEFS |§E§%Hﬁﬁ'éﬁ%ﬁ%,f%mg}gm%##g g?g e?&ﬁfﬁia égﬁﬁonyl
group and &bdmjs whfleCoGal ky| mretprabbartd cutGi®y FeP r ed” mesthings for
R61 are hy§£§§39%§0@nor 1- @b blgyl wiliQePs g | N ParddstdbIet hyl

groups, an or an aralkyl “radical, e.g. a benzyl oup. A second
aspect of tasbonydnt iGPUH ovidds &5pr ockSs for qlﬁgﬁ“ﬁilggir at o Rof
conpounds @éréf'@uﬂ?ﬂ%’ral APl (hral¥ngd) FRACRGAN afea loahpmerd of the
general fornmula (2) (p2) ere R7 is a | eavi ng aroup, e g'me‘%}ﬂ?il ogen

at om or- arPBPRY| - OTpefrT G | -%yups. 1n partd

groups, and for R62 an aralkyl radical, e.g. a benzyl

group.

A second aspect of the invention provides a process for the

preparation of compounds of the general formula (1) by

(a} reaction of a compound of the general formula (Z2)

where R7 is a leaving group, e.g. a halogen
atom or an alkyl-, perfluoroalkyl- or
arylsulfonyl group and all other radicals have
the meaning indicated in compound (1), with a

compound of the general formula (3)
RB8-N(R61)R62 (3)

where R8 is a hydrogen atom or a metal atom,
such as, for example, a lithium, sodium,
potassium, cesium, calcium or barium atom and
'R61 and R62 have the meanings indicated in

compound (1),




aryl sul fonyl group and all other radicals have the neaning indicated in
conmpound (1), with a conpound of the general fornula (3) ﬁﬁg%&@?ﬂkﬁﬁz (3)
where R8 is a hydrogen atomor a netal atom such as, for exanple

lithium sodium potassium cesium cahgi um or barlun1aton1and R61 and
R62 have the neanings indicated in conmpound (1), 16 August 2005 - 11 (b)
reaction of &mormouri@a@‘time senar donfgyund aof (4he( Yerfedal WbehuR? is the
group - 0S02C, F2. | ogen atom particularly a brom ne or iodine atom
or anot her IeaV|ng dr up, and all other radicals have the meaning

i ndicated in conmpound (1), 10 with a conpound of the general formula (5)
RIO (5) where RLO is a group containing a nmetal, such 15 as a trialkyltin
group, a hal omagnesi um group or a g ontalnlng a nonnetal, such as
boron, silicon etc., group corr di atskoxyboron or a dlhydroxyboron
group, a hydroxyl or mercapto gr .’rly converted 20 into a netal
salt, such as, for example, a Ii um p@dassi um cesium cal ci um
i i wWw<T--C R31 or a group

the E or Z configuration, in which

- CR52=CR53R31 or - CR31=CR52R53 havilng

'R31 25 is a group containing a netaR3or & nonnetal, such as boron, silicon
etc., such as a
5

'in which R9 is the group -0S0;CuFun:1, @ halogen
atom, particularly a bromine or iodine atom or
another leaving group, and all other radicals
have the meaning indicated in compound ({1},

10 with a compound of the general formula (5)

G_ Q—R51
R‘m@f (5)

where R10 is a group containing a metal, such
15 ' as a trialkyltin group, a halomagnesium group
or a group containing a nonmetal, such as
boron, silicon etc., group containing, a
dialkoxyboron or a dihydroxyboron group, a
hydroxyl or mercapto group opticnally converted
20 into a metal salt, such as, for example, a
lithium, sodium, potassium, cesium, calcium,
barium, silver or copper salt, the group -C=C-
R31 or a group -CR52=CR53R31 or -CR31=CR52R53
having the E or Z configuration, in which R31
25 'is a group containing a metal or a nonmetal,
such as .boron, silicon etc., such as a
trialkyltin group, a halomagnesium group, a
dialkoxyboron group or a dihydroxyboron group,
and all - other radicals have the meaning
30-' indicated in compbund {1y, with dr without

participation of a catalyst, such as, for




trialkyltin group, a hal omagnesi um group, a dial koxyboron group or a

- di hydroxyboron group, and all other radicals have the neaté Agged200%i cat ed
in conpound (1), with or without participation of a catalyst, such as, for
16 August 2005 - 12 exanple, copper, -”E kel , palladium platinumor
organi c derivatives of the netals nentioned; (c) if Y in conpound (1) is a
nitrogen atom by reactiqn of C f I g 6) RL
(6) where R32 is a hfatragl gﬁe’atcg g%%kﬂﬁq’a%%l%%u%l%@ or%z(exanpl e,
a lithium sodium perassiemierdyegivesalodi tine petpdm mspkdenedr copper
atom and al l, gt her r;adigal; ni isndj { NaEBRPO (1),
wth a corrpo(lfgd of tl%g geﬁglr ?grﬁ%%%u??aq??) :FL% I%S%&Rg@% I\i/mg?g RSEHyijs a

| eavi ng group, e.g. &SR&tdg8n ofatdmcOMPANS QT - thiePerFsRdal IS aryl
20 sul fonyl group, an@)R2 has the-neaning indicated in conpound (1), -or 25
(d) if Win conpound (1) is a nitrogen atom by reaction of a conpound of
the general formula (8) (8) 16 August 2005 - 13 where R32 is a . hydrogen
atomor a netal atom such as, forReexar’g)I e, a lithium potassium

_Ri

ik ®)

4
Tl

R3 32

where R32 is a hydrogen atom or a metal atom,
10 such as, for example, a lithium, sodium,
potassium, cesium, calcium, barium, silver or
copper atom, and all other radicals have the
meaning indicated in compound (1), with a

compound of the general formula (7)

15
R33R2 (7)
where R33 is a leaving group, e.g. a halogen
atom or an alkyl-, perfluoroalkyl- or aryl-
20 sulfonyl group, and R2 |Thas the meaning
indicated in compound (1}, or
(d) if W in compound (1) is a nitrogen atom, by
reaction of a compound of the general formula
25 7 (8) '




~cesium calcium barium silver or copper atom and all other radicals
have the neaning indicated in -conmpound (1-), with a conp®uuapust200she

general formula (9) R33-R (9) where R33.is a |leaving group, e.g. a hal ogen

atomor an al kyl-, perfluoroal kyl- or arylsul fonyl group, and Rl has the

~ meaning i ndicat ed yyere0MRe2ind s( b) -hyidtdnl a6pRCHbrofa tlaetaDVaRbIMON

provi des the conpounds as defined in the firsh.gﬁgect andtggsiggbodinents

for use in therapy Cthe@ompbOhdsSFATPHE déf i e Y hePPEREE B8pect and

its enbodi nents  carsiewsnpiadyeidiras mmtiagonisilkveaf gonadppevpihonel easi ng

hormone, for exanplg for pple fertiityscanttoly far nopeahLiggapy, for
the treat nent of fené‘e sub- an i nfert y ?or femal e contracepti on and

for tumor control ingdcegles fimtepmppuadntiidi., wihih cenpermRrund fEfined in

the first aspect apg igksesBNOHFRANS Rihng about a |owering of
sper mat ogenesi s. Preferably, conmbined adm nistration wth androgens takes

pl ace, e.g. testosterone or testosterone derivatives, such as, for

. exanple, testosterone esters. The3adringsj)ration of the testosterone
derivatives can be carried out, for exanple, by injection, e.g. by

i ntranuscul ar depot injection. 16 August 2005 13a A fourth aspect of the
i nvention provi deswheuse R¥3 t he acohpauims gzodefi nedginat healegen aspect

and its embodi ment g, for phe mapufachyrg _of agggﬁ;ayg?gléjy_trqﬁ;ing
i broids, for

endonetriosis, uterine |elomyonmas, and-atérin controlling
male fertility, forryhsulfeavhengrowpPfenat® Rib- has the meaning

indicated in compound (1).

A third aspect of the invention provides the compounds as

defined in the first aspect and its embodiments for use in

therapyv.

The compounds (1) as defined in the first aspect and its

embodiments can be

employed as antagonists of gonadotropin-releasing
- hormone, for example for male fertility control, for
hormone therapy., for the treatment of female sub~ and
infertility, for female contraception and for tumor

control.

In male fertility control, the compounds as defined in the

first aspect and its embodiments bring about a lowering of
spermatogenesis. Preferably, combined administration

with androgens takes place, e.g. testosterone or
~testosterone derivatives, such as, for example,
testosterone esters. The administration of the

testostérone derivatives can be carried out, for
example, by injection, e.g. by intramuscular depot

injection.




and infertility, for female contraception and for tunor control. In

hor nrone therapy too, for exanple for the treatnent of enddnugusb2ios,
uterine |leionyomas and uterine fibroids, the conmpounds (1) can optionally
be enpl oyed in conbination with otheg hornones, e.g. estrogens or/ and
progestins. Conbi nations of the GiRH antagonists according to the
invention and tissue-selective partial estrogen agonists such as

Ral oxi fene(r) are particularly preferred. Mreover, the conpounds (1) as
defined in the first aspect and its enbodi mrents 16 August 2005 - 14 can be
enpl oyed for increasing female fertility, for exanple by inducing
ovulation, and the treatnent of sterility. 5 On the other hand, the-

conpounds- A lrcah@nal §o,suit e for.contraception jn wonen. Thus_ the GiRH
antagoni st can be adni hi sttefée)% grrlledaigginﬁﬁolﬁ %]fo‘f%‘ge%yé'i eUSeogek héheani t h

estrogen, prEIElly ad tdefbngd | ow tlest rogen depest Snadays LerdRizkn®h the
taking cycleg, 10t %ogestag n is added_to the estrogen- GaRH ant agoni st
conbi nat i on.~ The "GTRH ZAF g8ﬁF§Fecan°5e aimi Medigaenteontioruousirpadieg t he

entire cyclendestatad.odid,t hitea)s 1484 4 i hg t rope, doses and thus
a lowering of  the side effects of nonp yséi%'l o%%a?gﬁg?%nglpé%g?'cgﬁrIS
be achi eve&OnEFPHdwomaleadfipitidgdaus fff edis Cosntheentachs evegals WOBEN

who suffer ghiomy LG ovarjan. synhdrone and andr ogen- dependent
di seases such ggﬁg%%g¥§£§gborré%a%%%ﬁq#rwﬁﬂﬂ%ﬁﬁc%QF¥9&w6W§H E9&l eteBaLr o

conpar ed weehtppévi ous administration nmethods is also 20 to be expect ed.
Further indications are benign prostate hyperplasia, gonadal protection

‘during che tggra \ ontrolled ovarian stinulation/artificial

reproductigﬁ é@ﬁ%ﬁqd@??ﬁgﬁl§°?nf HHIQ¥QQ§E§ venthe disptdisnt

: of endometriosis, uterine leiomyomas and uterine
fibroids, the compounds (1) can optionally be employed
"in combination with other hormones, e.g. estrogens or/
and progestins. Combinations of the GnRH antagonists
according to the invention and tissue-selective partiél

estrogen agonists such as Raloxifene® are particularly

preferred. Moreover, the compounds (1} as defined in the

first aspect and its embodiments




e.g. precocious puberty and pol ycystic ovaries. 25 30 An enbodi nent may
relate to the GaRH agoni sts bei ng enpl oyed for the treat nénugkt 2005

hor none- dependent oncoses, such as _pnrgnmenopausal breast cancer, prostate
cancer, ovarian cancer and endonetrial cancer in that they suppress the

endogenous sexual stegghd R MOARSIoJEE CeBROUNGR-HbsBsy deffieRgdel N the
first aspect and its enbodinents are suitable as SSnRH ant a oaig s for
adni ni st r atfiegititld tyan, fonseaiPdrs Py of NFRELRY NV A4l %?J pG8es, e.

i n  donmest itGetcheRito@Clciteg-idiicyml s, but also in wld animals. 16 Augusi
2005 - 15 Admnistration can be carried out in a known manner, for

exanple orally, topically, rectally, intra- vaginally, nasally or by

i nj ecti®nsonOrdle eidmenisandt | bhei soppelbwdsed l) TR arpdundvitablare 5
brought intq,a- = 2PEPR! 6 O a%m NiggfiAt L8 BRgkn ORhESG8hk ¥e M xed

w th phar rr;f((:&gﬁt?éxgﬁi %;%cpept able " veh cl es and/or. dil uents. %al .
admi ni st r aciedn- bearp@einkskered st , JROE ekan®? e, 13 nodol £BSf oF¥FAE tabl et s,

capsul es, ¢egketctabkglth OrePOMSRES, bptedbsabiy theth0 fwdry of lawdri nkabl e
sol ution. Nonoral admnistratign c e c rlg_d ut, far exa ie, by means
of i ntravEibueIeRusAFESne B 8?Y?n?:%arﬁ%cﬁ a? |ﬁf’80tqa3?+rbq ‘gg fieans of
oi nt meIy s, pebgartagensUippoaidded eso B | enakbyentGnRE asttagasssbl e to
Carh o SRnSHEBYRRT R Phee SRLAYGHLEL 213 LM e donmeaan ey,
sex, body eengihhueudlyhevesetbet entiyeotyrcie vepbjied: tla Hdris eged.
Preferably, ;4088$n8" of Qhe!l hoithdie BGEdd CALAT EduR" 8f GArtiva Yy &k 1
the side effects of nonphysiological hormone levels can
15 be achieved. Furthermore, advantageous effects can be
achieved in women who suffer from polycystic ovarian
syndrome and androgen-dependent diseases such as acne,
seborrhea and hirsutism. An improved cycle control
compared with previous administration methods is also
20 to be expected. Further indications are benign prostate
hyperplasia, gonadal protection during chemotherapy,
controlled ovarian stimuwlation/artificial reproduction
techniques, early infantile developmental disorders,
e.g. precocious puberty and polycystic ovaries.

25
An embodiment may relate to the GnRH agonists being employed

for the treatment of hormone-dependent oncoses, such as
premenopausal breast cancer, prostate cancer, ovarian cancer
and endometrial cancer in that they suppress the endogenous

30 sexual steroid hormones.

The compounds (1) as defined in the first aspect and its
" embodiments are |
suitable as GnRH antagonists for administration to man,
'35 ~but also for veterinary medical purposes, e.g. in.

domestic and productive animals, but also in wild

animals.




20 to 3 ng and nost preferably of 0.1 to 1 ng per kilogram of body wei ght
-per day are administered. Admnistration can be carried ol&August2@isngl e
dose or a nunber of a separate doses. 25 A nunber of particularly
preferred conpounds (1) are |isted behgw_ 16 August 2005 - 16
Particularly preferred conpounds 2-Propyl 6-(4-

Nacet am dop 1)~ z n t )51 o @)
Qobenz I)-1%%lsgt AP% %én y- %‘IP%I&I g%qll}l)ﬂno?l ﬁé—%éﬂrgarpﬁggy%ate : {)
F b Ethyl 6-far acmwmd@pheﬁydi}lyf N 4O @I benFPFERA Lyl | \ eFra-

Ot hyl ani nageyhyd 74 (2 rfisa10di {1 ugsobenpyl ) - 1;4;8kbydns-4- Noral

Foxoqui nol i ne- -car box late
J.nlstratlon is preferred. The compounds (1) are

5 brought into a— form -capable -ef administration and -
optionally mixed with pharmaceutically acceptable
vehicles and/or diluents. Oral administration can be
carried out, for example, in solid form as tablets,
capsules, coated tablets or powders, but also in the

10 form of a drinkable solution. Nonoral administration
‘can be carried out, for example, by means of
intravenous, subcutaneous or intramuscular injection or
by means of ointments, creams oOr suppositories.
Optionally, it is also possible to carry out

15 administration as a delayed-release form. The dose can
vary depending on the type of indication, the severity
of the disease, the age, sex, body weight and the
sensitivity of the subject to be treated. Preferably,
doses of 0.01 to 30 mg, particularly preferably of 0.1

20 to 3 mg and most preferably of 0.1 to 1 mg per kilogram
of body weight per day are administered.rAdministration
can be carried out in a single dose or a number of a

separate doses.

25 A number of particularly preferred compounds (1) are

listed below:




6- (4- Acet am dophenyl )-3-iso- N O Qoutyryl -5- (N benzyl - N-net hyl -

“amnomethyl) 1 (2',6' Oi idifluorobenzyl)-1,4-dihydro-4- 1% &musti200%0l i ne

| sopropyl 6-(2-acetam do- N 5-pyridyl)-5-(N-benzyl-N N/

~methylam nonethyl )-1-(2' i O06'- Ne_Qg OJ

i di fl uorobenzyl)-1, 4-di hydr o-4- oxoqui nol i ne-3-carboxyl ate 2- Propyl

6- (3- acet am dparPh Ga Py ifVhre PetPbdebenphobhad’ Oret hyl am nonethyl)-1-(2" 6' -

©, 00{ I i \difluorobenzyl)-1, 4-di hydro-4- f~ oxoqui noline-3-carboxyl ate

F b 16 August— 2005 -_17 2-Propyl 6-(5-acetamdo- 2-thienyl)-5-(Nbepzyl-N
2-Propyl 6-(4- '

acetamidophenyl) -5- (N-benzyl-

N-methylaminomethyl)-1-(2',6'-

difluorebenzyl)-1,4-dihvdro-4-

oxoquinoline-3-carboxylate

Ethyl 6-(4-acetamidophenyl) -
5- (N-benzyl-N-
methylaminomethyl)-1-(2’,6'-
difluorobenzyl)-1,4-dihydro-4-

oxoquinoline-3-carboxylate

6- (4-Acetamidophenyl)-3-iso-
butyryl-5- (N-benzyl-N-methyl-
aminomethyl}-1-(2',6'-
difluorobenzyl)-1,4-dihydro-4-

oxoguinoline

Isopropyl 6-{2-acetamido-
5-pyridyl)} -5~ (N-benzyl-N-
methylaminomethyl)-1-(2/,6'-
difluorobenzyl)-1,4-dihydro-4-

oxoquinoline-3-carboxylate

2-Propyl 6-(3-acetamido-
6-pyridyl) -5- (N-benzyl-N~
methylaminomethyl)-1-(2°,6"-
difluorobenzyl)—1,4—dihydro—4¥

oxoquinoline-3-carboxylate




th1)-1-(2° \ Ni NOGs' - th !l i y, SOnmelzk Oy amnone |

Fdi f1 uor obenzyl ) -1, 4-di hydr o- 4- oxoqui nel i ne- 3- car boxyl at el&yugashyd05
6-[1-(4- N Nacet ani dophenyl)vinyl]-5-(N O Obenzyl - N- net hyl ani nonet hyl ) - 1-
o-' 0 (2 ,6"'-difluorobenzyl)-1,4- | | -NiF ¢(~~ di hydro- 4-oxoqui noline-3- tl
F' -carboxylate Fthyl R and S .and RS- Ne-J1-(4- O°Q\ \

acetanidophenyl)ethl

5- (N QU
o

ﬁ/ N/ ')
\'0( S 1F°“<

O

2-Propyl 6-(5-acetamido-
2-thienyl)-5- (N-benzyl-N-
methylaminomethyl)-1-(27,6"-
difluorobenzyl)-1,4-dihydro-4-

oxoquineline-3-carboxylate

Ethyl 6-{1-(4-
acetamidophenyl)vinyl]-5-(N-
benzyl-N-methylaminomethyl)-1-
(27,6'-diflucrobenzyl}-1,4-
dihydro-4-oxogquinoline-3-

carboxylate

Ethyl R- and 5- and R, S-

Q.‘Nf o 0 o-ti-(a-
W, acetamidophenyl)ethyl]-5- (N-
Q O @ l © benzyl-N-methylaminomethyl)-1-
’)hﬁ N (2',6'-difluorobenzyl)-1,4-di-
:j:tj hydro-4-oxoquinoline-3-carbox-
yvlate
Q Ethyl 5-(N-benzyl-N-
NI 0 o methylaminomethyl)-1-(2°,6'-
O o difluorobenzyl)-1,4-dihydro-6-
‘/302 j::r Nf E (4-methanesulfonyl-

amidophenoxy) -4-oxoquinoline-

3-carboxylate

Ethyl 6~(3—acetamidophenoxy)-
5—(N—benzy1¥N—
methylaminomethyl)-1-(2/,6' -
difluorobenzyl})-1,4-dihydro-4-
oxoguinoline-3-carboxylate

LA &
F
Q
Ny o o
o IY° o~
l)&ﬁ N” N™ F

Ethyl 6—(2—acetamido—5—
pyridyloxy)-5- {N-benzyl-N-
methylaminomethyl)-1-(2°,6'-
difluorobenzyl)-1, 4-dihydro-4-
oxoguinoline-3-carboxylate




| | benzyl-Nnethyl am nonethyl)-1- NF | (2',6'-difluorobenzyl)-1, 4-di-
F | ihydro-4-oxoquinoline-3-carbox- ylate Ethyl 5-(N benzyle-August2005

Nnet hyl ami nonet hyl )-1-(2',61- 0_/ difluorobenzyl)-1,4-dihydro-6- O 0 SOZ. N
Al . zoo N (4-net hanesul fonyl - ) FF t am dgphenoxy) - 4- oxoqui nol i ne- HH " |
F3-carboxyl ate Ethyl 6-(3-acetanm dophenoxy): N5-(N-benzyl-N- Q0]

rret hyl am nomgt hyl ) - @i 6'- ~ 1 ~ | lEthydi fd-ugrobenzyl) -1, 4-di hydro;4- = N
methylaminocarbonyl- 5-
M pyridyvloxy)-5- (N-benzyl-
eriitr N-methylaminomethyl) -1- (2", 6 -
difluorebenzyl}-1,4-dihydro-4-
F oxoquinoline-3-carboxylate

Q 1-[6- (4-Acetamidophenoxy) -
J(i 0 5- (N-benzyl-N- '
0 O’O NN *N° | methylaminomethyl)-1-(27,6"-
N©F difluorobenzyl)-1, 4-dihydro-4-
oxoquinoelin-3-yl)methyl}l-3-

@)

pyridin-2-ylurea _
Q 1-[(6-(4-Acetamidophenoxy) -
NS o o ﬂ 5- (N-benzyl-N-
@’0 o_ﬂJL” *N° | methylaminomethyl)-1-(2",6"~
N™F difluorobenzyl)-1,4-dihydro-4-
b oxoquinolin-3-yl)oxy]l-3-
F pyridin-2-ylurea

Q Ethyl 6- (4-hydroxyacetamido-
Nf ‘ phenoxy) -5- (N-benzyl-N-methyl-

| 0 0
o OOMQJ aminomethyl)-1-(2',6-
HO\)LN N~ F .| difluorobenzyl} -1, 4-dihydro-4-

oxoguinoline-3-carboxylate

Ethyl 6-(acetamidophenoxy) -
N’ 5- (N-benzyl-N-

O‘Ej%jio" methylaminomethyl)-1-[bis{(2-
Q @’ } fluorophenyl)methyl]-1, 4-
/\LH N~ F dihydro-4-oxoquinoline-3-
carboxylate
F
7/

Ethyl 6-(acetamidophenoxy)-
5- (N-benzyl-N-
methylaminomethyl)-1-

8] o~/
& ,©' .’ } diphenylmethyl-1, 4-dihydro-

4-oxoquinoline-3-carboxylate




oNH oxoqui nol i ne- 3-car boxyl ate o F Ethyl 6-(2-acetam do-5-
Npyri dyl oxy) -5- (N-benzyl -N- 0 QJ net hyl am nonet-hyl ) -1-(2' %6 Augudty2005

di fl uorobenz ( 1)-1 0 14-dih dro-4- Ny N F, y L oxoquinoline-3-carboxyl ate

FIB 16 August 2005 - 18 qc/Ethyl 6-(2-14 nethylam nocarbonyl- 5- tj O \ 0

- O pyridyloxy)-5-(N-benzyl- OJ IN | ~ N FN-qret hyl anmi nomet hyl ) -1-(2', 6" -
di fl uorobenzyl) - st {4 @341 Fod O¥RAYHRRHLPE- JCAUNPM & by  the

following examples.

Working examples

5 - R -
Example 1
Ethyl 6~ (4-acetamidophenoxy)-5- (N-benzyl-N-methyl-
aminomethyl)-1-(2’,6/-difluorobenzyl)-1,4-dihydro-
4-oxoquinoline~3-~carboxylate

10

78 mg of _etyl 6- (4-acetamidophenoxy) -5- (chloromethyl) -
1-(27,6'-difluorobenzyl) -1, 4-dihydro-4-oxogquinoline-3-
15 carboxylate, dissolved in 3 ml of dimethylformamide,
were treated at 0°C with 84 ul of N-methylbenzylamine
and 84 pl of N,N-diisopropylethylamine and the mixture
was stirred at room temperature for 20 hours. After
addition of 20 ml of aqueous sodium bicarbonate
20 solution, the precipitate was filtered off with
suction, washed with Water and then with n-hexane and
dried at room temperature in vacuo. 70 mg of the title

compound are obtained.

25 NMR: &6 = 1.3 (t; 3H; CHa}; 1.9 (s; 3H; NCH3}; 2.05 (s;
3H; CHi3); 3.55 (s; 2H; NCHy); 4.27 (qg; Z2H;
OCHz); 4.91 (s; 2H; NCHy); 5.68 (s; 2H; NCHy);
6.85 {d; 2H; ArCH); 7.1-7.22 (m; 7H; ArCH);
- 7.26 (d; 1H; &ArCH); 7.42-7.6 {(m; 4H; ArCH};
30 8.72 (s; 1H; NCH); 9.9 (s; 1H; NH)

MS: FAB: MY+ 1 = 526 [M = 525]

O




1-[ 6- (4- Acet am dophenoxy)- N O O 5-(N-benzyl-N- O) N

“met hyl am nonmet hyl )-1-(2',6'- 0 s~/ ~q N F difl uorobenzylisAyghsddogdr o- 4-
~ F boxoquinoIin-3-yI)nethyI]-3- pyridin-2-ylurea

1-[ 6- (4- Acet am dophenoxy)- N O V04 HH mgf hyl am nonet hyl )-1-(2',6" OOAN N
}~" qdi fl uorobenzyl ) -1, 4-di hydr o- 4- boxoqui nol i n-3-yl ) oxy] - 3-

Fpyridi n-2-ylurea Ethyl 6-(4-hydroxyacetam do-

Nphenoxy) - 5- (N- benzyl - N-net hyl - O _O am nonet _hy % g -. &N
di f 1 uor obenzy§- 1SEaHFh9€romﬁteréalF FFtVloxéqdﬁnBFF 8n3doRhEBRYY Ate F b

gf chEt hyl 6- ¢ aceh bt GaptiepDXy) - (N [ &-{d bRRZydbdzyl) -1, 4-dihydro-
4-oxoquincline-3-carboxylate, was obtained in the

5 following way: -~

a. Ethyl 1,4-dihydro-6-fluoro-5-nitro-4-oxoquinocline-
3-carboxylate
10
NO,0 O

F
N
H

50 g of 4-fluoro-3-nitroaniline and 69 g of diethyl
ethoxymethylenemalonate were heated at 120°C for
15 3 hours. The mixture was added to n-hexane, stirred for
2 hours and the crystalline material was filtered off
with suction and dried in vacuo at room temperature.
93 g of diethyl N-{(4-fluoro-3-nitrophenyl)amino-
methylenemalonate are obtained. In 3 portions of 31 g,
20 this is added to in each case 150 ml of a mixture of
26.5% diphenyl and 73.5% diphenyl ether (DOWTHERM A%,
which has been preheated to 260°C, and the mixture is
stirred at this temperature for 30 minutes. After
cooling, it is diluted with 500 ml of
25 n-hexane and the precipitate is filtered off with
suction. A total of 64 g of a mixture of ethyl 1,4-
dihydro-6-fluoro-5-nitro-4-oxoquinoline-3-carboxylate
and of ethyl 1,4-dihydro-6-fluoro-7-nitro-4-oxo-
quinoline-3-carboxylate is obtained. '
30
- NMR: 6 = 1.31 (t; 3H; CHy); 4.25 (qg; 2H; OCH;); 7.88
{s; 1H; ArCH; iscmer A); 7.92 (s; 1H; ArCH;
isomer A); 8.1 (d; 1H; ArCH; isomer B); 8.45
_ (d; 1H; ArCH; isomer B); 8.59 + 8.69 (2s;
35 each 1H; NCH; A + B)




0 0 O nethyl am nonethyl)-1-[bis(2- 0J fluorophenyl)methyl]-1,4- I I ~ NNF
. di hydr o-4-oxoqui noline-3- ~ b F carboxylate d Ethyl 6-(acH angudopliEnoxy) -
N /5-(N-benzyl -N- O O net hyl am nonet hyl ) - 1- - 0o~o0Jdi phenyl net hyl - 1, 4- di hydr o-
N4- oxoqui nol i ne- 3- carboxyl ate 16 August,,2005 5 10 - 19 The invention wll
be furthernore illustrated by the follow ng exanples. Wrking exanpl es
Exanpl e 1 Ethyl 6-(4-acetam dophenoxy)-5-(N-benzyl - N net hyl -

am nonet hyl - ks( 2p7 6" - dﬁ@ uopgbepiykt) 2d94- di hydro-

4- oxoqui nol i ne- 3- carboxyl ate J 78 ng of etyl

6- (4- acet am dophenoxy) - 5- (chl or onet hyl ) - )

1-(2', 6" -di fbuor obengy! ) - 1, 4-1di (l2y dre0 —dHiEdagpriobenizyd ) 3113 - dahhrdxy’l-ét-e

dISSO|Ved in 3 n1%gforon?th¥é 1@5Q5Eh1n3$§£%t5(ﬁﬁfﬁbﬁylégéV“th 84 }31 of

N- et hyl benzyl am
5

NO, 0 O

22 g of the mixture described above are stirred at room
temperature for 5 hours with 16 g of potassium
10 carbonate and 23.7 g of 2,6-difluorobenzyl bromide in
500 ml of dimethylformamide. The reaction mixture is
added to 1 1 of agueous ammonium chloride solution and
extracted three times with ethyl acetate. After drying
with sodium sulfate and evaporating in vacuo, 500 ml of
15 n-hexane are added and the mixture is stirred for 15
minutes. After decanting the hexane phase, the residue

is recrystallized from ethyl acetate. 10.4 g of the

title compound are obtained.

20 NMR: & = 1.3 (t; 3H; CH3): 4.25 (g; 2H; OCHz); 5.84 (s;
2H; NCH,); 7.15 - 7.25 (m; 2H; ArCH); 7.45 -
7.55 (m; 1H; ArCH); 7.92 (dd; 1H; ArCH); 8.04
- 8.14 (m; 1H; ArCH); 8.96 ({(s; 1H; NCH);

MS: EI: DﬁBz 406 [M = 406]

25
c. Ethyl 6- (4-acetamidophenoxy)-1-(27,6'-difluoro-
benzyl)-1,4~-dihydro-5-nitro-4-oxoquinoline-3~
carboxylate



and 84 | of N,N-diisopropylethylamne and the m xture was stirred at room
* tenperature for 20 hours. After addition of 20 m of aqueéusugEet2idsn

bi carbonate 20 solution, the precipitate was filtered off with suction,
~washed with water and then with n-hexang and dried at roomtenperature in
vacuo. 70 ng of the title conpound are obtalned 25 NMR 6 = 1.3 (t; 3H
CH3) ; 1.9 (s;- 3H, NCH3) ; 2.05 (s.; 30 ; 3.55 (s; 2H, NCH2); 4.27
(g; 2H, OCH2) ; 4.91 (s; 2H, NCH2 2H, NCH2) ; 6.85 (d; 2H
ArCH); 7.1-7.22 (m 7H, ArCHjg ? . 7.42-7.6 (m 4H, ArCH);
8.72 (s; 1H, NCH); 9.9 (s; 1 B\ Mt = 526 [M = 525] 16 August
2005 - 20 The starting mate idﬂ, etyI 6- (4tacitan1dophenoxy)

5-(chloromethyl)-1-(2",6"-difluorobenzyl)-1 hydr o-

4- oxoqui nol i ne- 3-car boxyl ate, was- obtai ned g+~tfie 5 follow ng way: --- -
a. Ethyl 1,4-dihydro-6-fluoro-5-nitro-4-oxoquinoline- 3-carboxylate 10 50
g of 4- f luoro-3 -ni troani line and 69 g of diethyl

et hoxymet hylg ‘gal onate ﬁeégeg%igﬁ%ﬁénégog’u}0r4015m% h?% Sqi rrate >_<]ture was

-added to n- Istirréd urs an he tcrysta was
filtered offfommarhidaichiren rehikd edith VvARIONat ®6o@ﬂ@#@%rhrﬁréde 93 g of

diethyl & (4 é%%m{l? rﬁlﬁa}h JORPENY | A2 105 ﬁ?&m}@nfémé@ff%@daa@ phb@i ned. In

3 portions o I's 1s added to in each, case 150 3 xture of
26. 5% di pherﬁﬁmwt?{?%‘%%ﬁ phe A gRr TSR QT )3S t’i}\ﬁFc‘ﬁ been
preheated t 269Cg ahfl the Mosipdidd Sdesttibed abothi Sdl@ﬁbﬁ!vﬁdﬂ’ﬁnfor 30

mnutes. /“tfg ml of dimethylformamide. After 5 hours at room
temperature, the mixture is added to ice water and the

10 precipitate is filtered off with suction. After
chromatography on silica gel (eluent dichloromethane/

2-propanol 95:5}), 5.17 g of the title compound are

obtained.

15 NMR: & = 1.3 (t; 3H:; CH3}; 2.03 (s; 3H; CHi); 4.27 (q:
2H; OCH;); 5.79 (s; 2H; NCHy}; 7.01 (d:; 2H;
ArCH); 7.13 - 7.23 (m; 2H; ArCH); 7.43 - 7.56
{m; 2H; ArcH); 7.61 (d; 2H; aArCH); 7.8 (d;
1H; ArCH); 8.93 (s; 1H; NCH); 92.97 (1H; §&;
20 NCH)

MS: EI: M® = 537 [M = 537]

d. Ethyl 6- (4-acetamidophenoxy)-5-amino-1-(2’,6/ -

difluorcbenzyl) -1, 4-dihydro-4-oxoquinoline-3-
25 carboxylate

N, O O

o"@”pﬁ
hel




cooling, it is diluted with 500 mM of 25 n-hexane and the precipitate is
~filtered off with suction. Atotal of 64 g of a m xture cif6 Asgupt 20D54-

di hydr o- 6-fl uor o- 5- ni t r o- 4- oxoqui nol i ne- 3-car boxyl ate and of ethyl

1, 4- di hydr o-6-f.l uoro-7-nitro-4-oxo- qyil_?‘;j)line- 3-carboxylate is obtained. 30
NVR 5 =1.31 (t; 3H CH3); 4.25 (q; 2H," OCH2) ; 7.88 (s; 1H, ArCH, isoner

A; 7.92 (s; 1H ArCH, ,10.S " : : - o8 45 (d;
1H, ArCH, i S(S)r'rlll:r %)&'8%8 %f%-frg&x)e sl%gd%%%#ﬂﬁ CE:’C::I?I; WO f%egugust
2005 - 21 MBsimg: MG )mg zdD patiadgep/parbepy|(10%) in 650 ‘ml of

1-(2', 6" -di f L uprQhenzZyhFrdrdrdi B AG60Ef the catalyst with suction _
fl uoro-5-nitro-4-oxoqui noli ne-3-carboxyl ate 22 g of the m xture descri bed

5

above are st fPAed®BWPPHRIMNY enferat ufe” Pér EPRourkENfF t IFOTPY Nt Fofassi um

10 carbomat eocppdigdd7 g of 2, 6-di fluorobenzyl—brom de in 500 m of -

di met hyl formam de. The reaction mxture is added to 1 1 of aqueous

- ammoni um chl oride solution and extracted three tines with ethyl acetate.
~After dryi nghMRt t & sodlu®s(tf aiié; a®ihevabdiat {svg 3By Ebuoe, 3506 ris;of 15

n-hexane are added and,fhe gy ?it urg 45 ghirrad fgepls A ggt efg . Abler

decanting the hexane p%a’se, thé residue is recrystallized from ethyl

acetate. 10.4 g of theNCHi)ti e c&poud ard:obPaiCHed. £08RVRIAS =2H;3 (t;

3H,  CH3)10 4.25 (0; 2H afXdP) 7. &7 8¢afSim; 2KkcCH?Y 1 7. 4522 (m2526M 2H
ArCH); 7.45 - 7.55 (m_ 1H ArCEg; 7.92 (dd; 1H;_ArCH}; g.g4 -.8,14 (m 1H
ArCH): 8.96 (s; 1H, NGBCHMs: 7€ :-MrIZ &Bb $1f =RHE8]: 28-71 (si 1H;

-_ NCH); 9.8 (s; 1H; NH}:;

MS: EI: Mea: 507 [M = 507]

15 e. Ethyl 6-(4~acetamidophenoxy)-1-(2’,6/-difluoro~
benzyl)-1,4-dihydro-5-iodo-4-oxoquinoline-3-
carboxylate

20
2 g of the aforementioned éompound are dissolved in a
mixture of 24 ml of concentrated sulfuric acid and
12 ml of water and the mixture is tréated with 325 mg
of sodium nitrite in 4 ml of water at 0°C. After

25 .15 minutes, the mixture is adjusted to a pH of 3 using
sodium bicarbonate solution and 100 mg of urea are
added. 723 mg of potassium iodide in 0.5 ml of water
are then added and the mixture is stirred at room
temperature for one hour. After extraction with

30 dichloromethane/methanocl (95:5, v/v}, the organic phase
is washed with agqueous sodium thiosulfate solution,
‘dried and evaporated. After chromatography on silica

gel = (eluent dichloromethane = containing 0-15%




c. Ethyl 6-(4-acetam dophenoxy)-1-(2',6'-difluoro-

- benzyl ) -1, 4-di hydr o- 5-ni tro-4- oxoqui nol i ne- 3- car boxyl at e 1BAURUGLAIN52005 -
22 3.74 g of 4-acetam dophenol in 40 m of dinmethyl- formam de are treated
with 733 ng of sodium hydride 5 (80%imrineral oil) and the mxture is
stirred at room tenperature for 15 minutes. This solution'is then added

to 5 gof th escrdgbed oV di-$s0l v i are
dinethylforngﬁgggpggﬁgég'S ﬁgﬁrs a rggn1t?%npé?ﬂ%ﬁ?e,é§ﬂ§$%?§ture i s added
to i ce wateroBh@irfad. 10 precipitate is filtered off with suction. After
chromat ography on silica gel (eluent dichloronethane/ 2-propanol 95:5),

5.17 g of the title co und are taingd 15 NVR. d = 1.3,(L; .. CH3);
2.03 (s: 3H;NT@B)5;- _QQ?(Z}:, 3Fi %25;55999?63;“/5{5& 9@@?}12)4;'55.8?'(d; 2H
ArCH); 7513 - 7.23 (m2RH O8HGH) ;57743 ¢s7.58; (NQH2k 6ASGH) (7. BH:(d: 2H;
ArCH; 7.8 (d; 1H Ar 8. 93.(s; Y - 9. | H 5 S 0 VB:

El: Mr) = 537 [M= 53%%%).' Etghg}l 6-7(1?- agﬁe%iammdo&wg‘e%ﬁ@xy)?é ar(ﬁ%'no-&ﬁ-'(? 6 -
di f1 uor obenzyl ) -1, 4- di hy@H b; 47043qui ndl bhe- B 24HcaPs6¥y)l7at%- 8316 (Rugust
2005 - 23 5.1 g of theyafpregentd onwed compoungare hydrogenated using 510
mg of palladiunf carbon Zlogg I'n 650 n‘ of nethgnol. After filtering off

the catal yst wth sucti®n nd ating,, 4.55 g of the title conpound
are 5 obtaiﬁ%%n fir 0= 1. 9'6§¥?§§{" J 2.02 (s; 3H, CH3); 3.25 (s;

10
f. Ethyl 6- (4-acetamidophenoxy)-1-(27,6/-difluoro-
benzyl)-1,4-dihydro-4-oxo-5-styrylquinoline-3-
carboxylate
N 0 0
0 vy
s I LT
AN N” F
H
F
15

550 mg of the abovementioned iodo compound, 198 mg of
styrylboronic acid, 55 mg of 10 tetrakistriphenyl-
ohosphinepalladium({0), 1.1 ml of 2 molar sodium

20 carbonate solution, 2.2 ml of ethanol and 22 ml of
toluene are stirred at 80°C for 6 hours. Water is then
added, the mixture is extracted with dichloromethane

and the organic phase is washed with sodium chloride
solution, dried and evaporated. The residue is purified

' 25 by chromatography on silica gel (eluent dichloromethane
containing 0-10% isopropanol). 902 mg of' the title

compound are obtained.

NMR: & = 1.28 (t; 3H; CHa); 2.0 {(s; 3H; CHi}; 4.24 (q;
30 2H; OCH;); 5.7 (s; 2H; N-CHy); 6.75 - 6.85 (m;
3H; ArCH; CH=CH); 7.08 - 7.28 (m; 3H; ArCH);




2H, NH2); 4.25 (g; 2H, OCH2); 5.55 (s; 2H, NCH2); 6.55 (d; 1H, ArCH); 6.86
- (d; 2H, 10 ArCH); 7.07 (d; 1H ArCH; 7.1 - 7.22 (m 2H 1&rAtdust200% - 7.55
(m 3H ArCH); 8.71 (s; 1H, NCH); 9.8 (s; 1H, NH); Ms: El: Mr)= 507 [M=
507] 15 e. Ethyl 6-(4-acetan dophenoxy)sl-(2', 6" -difl uoro-

benzyl) -1, 4- di hydr o- 5-i odo- 4- OXOQUInO|Ine 3-. carboxylate 20 2 g of the

af or enent i oned conmpouny are_dipsi %l N gy, &e of; 34 mMigof 1y

concentrated sul furic aC|d and " 12 of vvater the m xture |s freated
with 325 ng of sodi urRHFEE] t e8P 4l 18F: MY a9c e (At e 3815 ninutes,
the mxture is adjusted.to a pH of 3 using sodium bicarbonate solution and
100 ng of ures: ase: adged+ I23 59 dM pots@4di umiodide in 0.5 m of water
are then added and the mi xture is stirred at room tenperature for one
hour. After extraction with-30 dichl oronet hare/ met hanol §95 5, v/iv), the
organi c phase. i Etlehed wibt-H4xggetanidonbencrNi odal(R4y 6’ sBLELNBEO- dri ed

and evapor ated. Aldehy £\ ORI OLAMYL AIE Sk 1021 - SRl i8ldaaHe-d-chl or omet hane .
cant ai ni ng 0-15% 16 A{Jgﬁét 2005 - 10 i sopropanol ), 697 ng of the :

title conpound ar@RrRHFEIHR. NWR 6 = 1 3 (t; 3H CH3); 2.02 (s; 3H CH3);
4.25 2H, OCH2) ; -5-:71 (s; 2H; NCH2) ; 6.83 (d; ArCH; 7.1 - 7.2 (2H
m ArCH): 7.3 (d; ArCH); 7.41 - 7. 63( 4H, ArCH); 8.83 1H, N-CH): 9.95
(s; 1H, NH) MS: es: Mr) + 1= 493 [M 2]0 o

10

| 450 mg of the abovementioned styryl compound are
digsolved in 25 ml of tetrahydrofuran and 7 ml of water
and treated with 0.11 ml of a 2.5 percent solution of
osmium tetroxide in tert-butanol. After stirring at

15 room temperature for 15 minutes, 482 mg, after 20 and
22 hours 100 mg and after 24 hours a further 100 mg of
sodium periodate, are added. After 26 hours, the
mixture igs diluted with water and extracted with ethyl
acetate. After drying the organic phase using sodium

20 sulfate, it is evaporated. 352 mg of the title compound.

are obtained as a foam.

NMR: & = 1.29 (t; 3H; CH;); 2.01 (s; 3H; CH3):; 4.27 {q;
: 2H; OCHz); 5.71 {s; NCHp); 7.12 - 7.22 (m; 2H;
- 25 | ArCH); 7.4 (d; 1H; ArCH); 7.43 - 7.64 (m; 3H;
ArCH); 7.72 {(d4; 1H; ArCH); 2.0 (d4; 1H; NCH);
9.97 (s; 1H; NH); 10.44 (s; 1H; CHO)

MS: FAB: MEB + 1= 521 [M = 520]

30 h. Ethyl - 6~ (4-acetamidophenoxy)}-1-(27,6’-difluoro-
benzyl)-1,4-dihydro-5-hydroxymethyl-4-oxo-
quinoline-3-carboxylate ’ '




(g9; 2H, 1H- (s; f. Ethyl 6-(4-acetani dophenoxy)-1-(2',6'-difl uoro-
benzyl') - 1, 4- di hydr o- 4- oxo- 5- st yryl qui nol i ne- 3- car boxyl at et6AddustRdds J 550
ng of the abovenentioned i odo conmpound, 198 ngy of styrylboronic acid, 55
mg of 10 tetrakistriphenyl- ohosphinepald adium(0), 1.1 m of 2 nolar sodium
20 carbonate solution, 2.2 m of ethanol- and 22 ml of toluene are stirred
at 80C for 6 hours. Water is then addgg the mixture is extracted with

di chl oronet hane and the organi c phase |3 waghegyw th sodi um chl oride

e rified 25 by
th@r‘réJ cont ai ni ng 0-10%

solution, dried and evaporated. Tbe regl

chrormat ography on silica gel (el @ di

1 sopropanol ). 902 ng of the e onp ] btained. NVR 6 =.1.28 (t;
3H, CH3) ; 2.0 (s; 3H, CH3) 24 (qg; 30 24 2); 5.7 (s; 2H, N CH2);
6.75 - 6.85 (m 3H ArCH CH=CH) -:-7.08 - 7: 3H, ArCH), 16 August
2005 - 25 7.3 - 7.68 (m 9H, ArCH); 7.86 (c# CH=CH); 8.75 (s; 1H
NCH); 9.72 (1H, S; NH Ms: es: Mr) + 1 595 [M = 594] 5 g. Ethyl

6- (4- acetanidophenoxy) 1-(2',6'-difluoro-

benzyl) 1, 4- d|hydro fornyl-4 oxoquj nol j ne- 3- carbo&glate )
300 mg of the abovementioned aldehyde are dissolved in

13.8 ml of acetic acid and treated with 3 portions of
5 10 mg each of sodium borohydride at intervals of 10
minutes. After diluting with water, the mixture is
extracted with ethyl acetate and the organic phase 1is
washed neutral using sodium bicarbonate solution. After
drying with sodium sulfate, it is evaporated. By
10 chromatography on silica gel (eluent dichloromethane
containing 0-10% isopropanol), 129 mg of the title

compound are obtained as a foam.

NMR: & = 1.31 (t; 3H; CH3); 2.02 (s; 3H; CHa); 4.27 (q:

- 15 2H; OCH,); 4.86 (d; 2H; OCHy); 5.12 (t; 1H;
OH); 5.8 (s; 2H; NCH;); 6.85 (d; 2H; ArCH);
7.12 - 7.22 (m; 2H; ArCH): 7.38 (d; 1H;

AYCH); 7.42 - 7.59 (m; 3H; ArCH); 7.63 (d;
1H; ArCH); 8.94 (s; 1H; NCH); 9.5 (s; 1H; NH)

20 MS: FAB: NﬁB + 1= 523 [M = 522]

i. Ethyl 6~ (4-acetamidophenoxy)-5-chloromethyl~1-

(27,67 -difluorobenzyl)-1,4~-dihydro-4-osxo-

quinoline-3-carboxylate

[}
o 0
0 _/
9 1Y o
N N~ F

25




10 450 ng of the abovenentioned styryl conpound are dissolved in 25 m of
tetrahydrofuran and 7 ml of water and treated wi th 0.11 i Aygugt 2005
percent solution of osmumtetroxide in tert-butanol. After stirring at 15
roomtenperature for 15 mnutes, 482 fp7 after 20 and 22 hours 100 ng and
after 24 hours a further 100 ng of sodium periodate, are added. After 26
hours, the at)xtmgreofstd]iel Udlesl evhérit Vatest ahdobal r acteedd s sbleediyin
acetate. Aft ryi S Si u syl f at

evapor at ed. gSéndlrrg of %Jh&? ]tg(?e tgl?)a;ljljil‘%uncrllllé1 a?‘gegtg%% Hﬂec%'%asHa&f onglm bES NVR S
= 1.29 (t; 3thieed) ¢h2opidés; AﬁHerCBIQ) mindtey af; rogw temERyature7l (s;
NCH2) ; 7. 12 al?ez.zz (1@ Zﬁﬂdeé‘r CHé:he7 And Loyt A%C"Dext?réé)’ted7 @étﬁm 3H,
ArCH): 7. 72z H; SC1HNCH) 7 (s 1H N 0. 44 (s:
1H, CHO VB F%%Blomm&ytharie 651211 e = oggeplgcrzpha@ hye washe wien'?
g(4 F‘?eaazn g@@{%ﬁom]ﬁéﬁi@e 6somtfldth0After dlrylng w:i.ttl)'l slodlum16

enzy [ ro- ydr ox 0 ui I.ne r ox at e

August 2005 ‘N‘I{' %le tyéi% ﬁ‘g]d %fd‘é%?dg gi SH}gd in
13.8 nml of aaﬁélabmimbcambtaeﬁhad.wth 3 portions of 5 10 rrg each of

sodi um borohydride at intervals of 10 mnutes. After diluting with water,

the mxture is extracted with ethyl acetate and the organic phase is
washed Adut MR us? iy sbdiuim bi cabofHiks sdl Qi 6n: ARt eFHsHry#nd Wath sodi um

sul fate, it is evaporajed. O&g 110 ghg@mgog@ﬁphhf%@ﬁl ligcaygel s ebyent
di chl or onet hane contal ni ng 0-10% I sopr olfan ng3 of the t| t I e
NCHz) 6.98 Ar H),
2H; ArCH); 7.3 (d4; 1H; ArCH}; 7.53 (t; lH?
ArCH); 7.61 (d; 2H; ArCH); 7.68 (d; 1H;

15 ArCH); 8.82 (s; 1lH; NCH); 9.98 (s; 1H; NH)

MS: es: NﬁB + 1= 541/543 [M = 540/542]

Example 2
2-Propyl 6- (4-acetamidophenoxy)-5- (N-benzyl-N-methyl-
20 aminomethyl)~1~(27,6’~difluorcbenzyl)-1,4-dihydro-4-

okoquinoline—S—carboxylate

Z
T

&

3,0y

25 This compound is formed from ethyl 6-(4-acetamido-
phenoxy} -5- (N-benzyl-N-methylaminomethyl)-1-(27,6’-di~
£ 1uoroben2yl }-1,4-dihydro-4-oxoquinoline-3-carboxylate
by heating with titanium tetraisopropoxide in

isopropanol.




conpound are obtained as a foam 15 NVR S = 1.31 (t; 3H, CH3); 2.02 (s;

"3H, CH3); 4.27 (q; 2H OCH2); 4.86 (d; 2H -OCH2); 5.12 (t16AUgustZ§95 5.8

(s; 2H, NCH2); 6.85 (d; 2H, ArCH); 7.12 - 7.22 (m 2H ArCH); 7.38 (d; 1H
ArCH); 7.42 - 7.59 (m 3H, ArCH); 7.63 tg;- 1H ArCH); 8.94 (s; 1H NCH);
9.5 (s; 1H, NH) 20 Ms: FAB: Mr) + 1 = 523 [M= 5221 25 i. Ethyl

6- (4- acet am dsakpilexy) - 5- chl or onet hyl -1 -

(2',6"-diflu benzyl) -4, A-di hydro-4-oxa- quinol i ne- 3-car boxylate.Cl 16
August 2005 -%rt%ﬁ' 80 rrgéofwgﬁ%ﬁ/%ov rf'é%ﬁq?%ne | ce(r)l%l )afle |s's€’g'lt \e?eld in 2
m of di chl ofdmerbheezxihd-tr addbydiroh60(4-hécbhtyrambigbhendyy) dé- After
20 mnutes a Lat is added, the m xture is extracted
with 5 dichl %f%%?ﬁgggaﬁaﬁdeéﬁgoﬁéﬁ%c-phase is washed with sodium

chl oride 3olution. After drying with sodiunt —sulfate, it is evaporated. 80
ng of the title conpound are obtaingd as a foam 10 NVMR 6 15 1.33 (t; 3H,
CH3) ; 2.07 (s; 3H CH3), 4.3 (q; 4 OCH2); 5.66 (s; 2H, CH2Cl); 5.75 (s;
2H, NCH2) ; 6.98 (d; 2H, ArCH); 7. 725 (m  2H ArCH; 7.3 (d; 1H
ArCH); 7.53 (t; 1H, ArCH); 7.61 (d; 2M-N ; .68 (d; 1H, ArCH); 8.82
(s; 1H NCH); 9.98 (s; 1H, NH) Ms: es: g 3 [M = 540/ 542]

Exanpl e 2 2-Propyl 6-(4-acetarg dopgfiey ; gyl - N- net hyl -
\g*n N~ F
_ H Fb

This compound is formed analogously to example 1 from
etyl 5- (chloromethyl)-1-(27,6 " -difluorobenzyl)-1,4-
10 dihydro-6-{4-isobutyramidophenoxy)-4-oxoguinoline-3-

carboxylate and N-methylbenzvlamine as a foam.

a. Etyl 5-(chloromethyl)-1-(2/,67-difluorobenzyl)-
1,4-dihydro-6-(4-isobutyramidophenoxy)-4-oxo-
15. quinoline-3-carboxylate

Cl o o |
0 /
3 e
| F: i

This compound is obtained i1f 4-iscbutyramidophenol is

20 wused instead of 4-acetamidophencl in example 1l/c. and
reacted further analogously to example 1/d. to example
1/i..

Example 4
25 3-Acetyl-6-(4-acetamidophenyl)-i-benzyl-5-(N-benzyl-N-
methylaminomethyl)phthalazin—4-one '




20 ami nonet hyl )-1-(2',6' -di fl uorobenzyl)-1, 4-di hydr o- 4-

"~ oxoqui nol i ne- 3-carboxyl ate 25 This conpound is forned fromeatiyust 2005

6- (4- acet am do- phenoxy)-5-(N-benzyl - N- et hyl am nonet hyl )-1-(2',6' -di -
fl uorobenzyl)-1, 4-dihydro-4-oxoquinalifg-3-carboxylate by heating with
titaniumtetrai sopropoxide in isopropanol. 16 August 2005 - 28 Exanple 3
Et hyl 5-(N-benzyl - N-net hyl am nonet hyld-1-(2',6' -di -
fl uorobenzyl) -1, 4-di hydro-6-(4-isob am dophenoxy) - 4- oxoqui nol i ne-
3-carboxylate 5 This conpound is,®$o anal ogously to exanple 1 from
etyl 5- (chl oronet hyl )-1-(2', 6' - drf | uorlobgnzyl ) -1, 4-
10di hydr o- 6- (4-i sobutyram dophenﬁ bYoqud nohi ne- 3- car boxyl ate and
N- net hyl benzyl am ne as a foam a.'E
5-(chl oronethyl)-1-(2',6'-dif| uor eb&tiz - N -
1, 4-di hydr o- 6- (4-i sobut yram dophenoxy) ~=&%Q2N15gui nol i ne- 3- car boxyl ate
This conmpound is obtained if 4-isobutyram ddphenol is 20 used instead of
4- acet am dophenol in exanple 1/c. and react ethyfthgt her anal ogously to
example 1/d. to exanmple 1/i.. Exanple 4 25
3- Acet yl - 6- (4- acet am dophenyl ) - 1- benzyl - 5- (N- benzyl - N-
nmet hyl am . nonet hyl ) pht hal azi n- 4-one 16 August 2005 - 29 The title conpound
i s obtained by reacting 6-(4-
acet am dophemygé) - tibtazytempédhdeniyl - dbnathyglanbpo Feacting 6-(4-
met hyl ) pht hal azj n- 4 w ih acetyl chlofc 1Get ) ide in the
presence of 3(:%%%{81{31%@%%1so%%éﬁz%g%oggﬁge%%ygg\gi%% ro%{é(’:le. .

' 5 methyl)phthalazin-4-one with acetyl chloride or acetic

anhydride in the presence of a base such as sodium

=g

carbonate or sodium hydroxide.

6—(4—Acetamidopheny1)—l—behzyl—S—(N—benzyl—N—methyl—
10 aminomethyl)phthalazin-4-one is obtained in the

following way:

a. 6~ (4-Acetamidophenyl) ~1-benzyl-5-iodophthalazin-4-
one
15

1-Benzyl-5, 6-diiodophthalazin-4-one (Indian J. Chemn.
16B, 1978, 301-304) are reacted with 1 equivalent of 4-
20 acetamidophenylboronic acid analogously to example
1/£.. The title compound is obtained pure by

chromatography on silica gel.

b. 6- (4-Acetamidophenyl) ~1-benzyl-5-chloromethyl-
25 phthalazin-4-one




6- (4- Acet am dophenyl ) -1 -benzyl -5- (N-benzyl - N-net hyl - 10

- am nonet hyl ) pht hal azi n-4-one is obtained in the follow ngiowyguse2005

6- (4- Acet am dophenyl ) - 1- benzyl - 5-1 odopht hal azi n-4 one 15 1-Benzyl -5,

6- di i odopht hal azin-4 -one (Indian J. Chgm. 16B, 1978, 301-304) are reacted
with 1 equival ent of 4 20 acetam dophenyl boroni c acid anal ogously to
exanple 1/f.. The title corrpoundq S obtained pure by chromatography on
silica gel. b. 6-(4-Acetan doph )- 1- be&lzyl -5-chl oromet hyl - 25

pht hal azi n- 4- one 16 August 2005 ]

6-.(4- Acet am dophenyl ) -1 - benzyl - ‘
to give the title conpound 5 anal 0go so Q‘%arrple 1/f.-1.. Exanple 5
Et hyl 6-(4-acetam dophenoxy) - 5- ( N- benzyhr=\y€t hyl -

am nonet hyl ) - 1, 4-di hydro- 4-exo-1| (2" -trifl uQrps 10

met hyl benzyl ) gui nol i ne- 3-carboxyl ate 130 ng 1@’ mol ) of et hyl

6- (4- acet am dophenoxy)-5- 15

(chl oronet hyl ) -1, 4-di hydr o-4-oxo-1-(2"-trifluoromethyl benzyl)quinoline-
3-carboxylate, dissolved in 5 m of DWW, are treated with 125 ul of

N, N-di i sopr opyls_ldbdhAticRficald ) LA6 HinAA -3 iteRhe @k 18-henaybaet hyl - ani ne

at -5C. After warmng to roomtenperature, the 2 rea.c(‘LJ‘L[e n mxture i's
stirred for 0 heerstaRd CHEFhEddedtOt o BoS bresatdfdfed STH UMD

bi car bongt easﬁllggdmlmig ex@hipd & g /fd.Hiered of f with suction, washed with
water and dried in vacuo. Further purification is carried out 16 August
2005 - 31 by chromatography on silica gel using an el uent

Example 5
Ethyl 6- (4-acetamidophenoxy) -5- (N-benzyl-N-methyl-
aminomethyl)-1,4-dihydro~4~oxo-1-(2’-trifluoro-

10 methylbenzyl)guinoline-3-carboxylate

1

130 mg (0.226 mmol) of ethyl 6-(4-acetamidophenoxy)-5-
715 (chloromethyl)—1,4—dihydro-4~oxo—l—(2'-trifluoromethyl—
benzyl)quinoline-3-carboxylate, digssolved in 5 ml of
DMF, are treated with 125 pnl of N,N-diisopropyl-
ethylamine and 126 pl (0.97 mmol) of N-benzylmethyl-
amine at -5°C. After warming to room temperature, the
20 reaction mixture is stirred for 20 hours and then added
to 50 ml of saturated sodium bicarbonate solution. The
solid is filtered off with suction, washed with water

and dried in vacuo. Further purification is carried out




consisting of 90 parts of dichloronethane, 10 parts of ethanol and 1 part
~ of conc. amonia 5 (Rf : 0.38) .2 - - -- 45 ng of the tit{eAacREpP2osd are
obtained as-a foam M/ nolar peak, M = 658 The starting nateri aI et hyl
6- (4- acet am dophenoxy)-5- 10 31

(chl oronet hyl ) -1, 4 di hydr o- 4- oxo- 1- (2'-tr|fluoronethyl

benzyl) qui nal, ne Sﬁéf?eéi‘éﬁﬁﬁ | $nPr gRaried analivgousiyg tant helneste
described in exarrp ato using 2'-trifluoronet hyI benzyl brom de

i nstead of X®WStIPURHBnet hyl benzyl bromi de. 15 Exanple 6 Ethyl

6- (4- nEthy|a@@UQ§ﬁ£QOBY|@ﬁ%ﬂg&fbmétthbenlﬂ-ﬂ&rts of ethanol and 1

met hyl am nonet h 1-(2',6' -dif] uorobenzyl)-1, 4-
di hydro-4-o>@€ﬁ1‘iﬁ/rf%)’? ‘?fé,\n % HPEYRA ate 20 35 my (0.061 mmol) of ethyl

6- (4- et I5y| a@nacar.aylz- -

phenoxy) - 5- (chl oronet hyl ) -1- (2", 6 d|fluorobenzyl) 1, 4-

di hydr o- 4- oxoqui nol i ne- 3-car boxyl ate, dissolved in 1 3 ul_ of DM, are
treated wtAB5nglobHfthne I\I:JcleBJQImsiplfro‘i)ﬁ@ R taines @vd a3599m-( 0. 25 nmol )
of N-nethyl -ybenzyl.amng aty0C At er warning to roomterrper ature, the
reaction mixture is stirred for 20 hours and then added to 10
saturated sCHUNSEPESABSnaBRteEbr Lt iSHY IThE-48rpacEBPEaPREneTY e?ed of f

with 301puct 4&{&01\/@@&1@/1& i Mﬂfy@mzﬂn@mam -dirdigd venete thiyasphor us

pent oxi de i vac of the npound _are o f oam M5
(oot ). M +1 PEgaE T a5 SR Sn At g  HaRaae &t ngte Logoudly
6-(4-nEthyIaﬂinuharbnoyte described in examples la to 1i wusing
phenoxy) - 5- (ghl.qr di f n £ 2,6-di-
di hydr o- 4- oxoqw no éa P{ol%xenl%}/t-le .ﬂs‘%g‘ﬁ%pli Z'éd/rlgtei‘—ié1 ° *

fluoromethylbenzyl bromlde

15
Example 6
Ethyl 6- (4-methylaminocarbonylphenoxy) ~5- (N-benzyl~N-
nmethylaminomethyl)-~1«{(2,6’~difluorobenzyl) -1, 4~
dihydro-4-oxoquinoline-3~carboxylate

20

35 mg (0.061 mmol) of ethyl 6- (4-methylaminocarbonyl-
phenoxy) -5- (chloromethyl)~1-(2',6'-difluorobenzyl) -1, 4-
dihydro-4-oxoquincline-3-carboxylate, dissolved in
1.3 pl of DMF, are treated with 35 pl of N,N-di-
25 isopropylethylamine and 35 pl (0.25 mmol) of N-methyl-
benzylamine at 0°C. After warming to room temperature,
the reaction mixture is stirred for 20 hours and then
added to 10 ml of saturated sodium bicarbonate
solution. The solid formed is filtered off with
30 suction, washed with water and hexane and dried over
phosphorus pentoxide in wvacuo.
27 mg of the title compound are obtained as a foam.

MS (esi): M'+1 = 626 [M = 625]

35
The starting material ethyl 6-{4-methylaminocarbonyl-
phenoxy) -5~ (chloromethyl)-1-(2', 6’ -difluorobenzyl) -1, 4-
dihydro-4-oxoquinoline-3-carboxylate is prepared
analogously to the route described in examples la to 1li




anal ogously to the route described in exanplés la to 1i 16 August 2005 - 32

“usi ng 4-hydroxy- N et hyl benzam de i nstead of 4-acet- an dofhumist 2anpl e 7

5 Et hyl 6-(4-acetam dophenoxy)-5-(N-benzyl - N-net hyl am no-

met hyl ) - 1- (1- napht hyl met hyl ) - 1, 4- di hydr 54-0x0- qui nol i ne-3-carboxyl ate 45
ng (0.081 mmol ) of ethyl 6-(4-acetam dophenoxy)-5- 10

(ChlOrOHEthybkl%g(14ﬂﬂ9ﬁkgﬁbaﬁtﬁﬁEhyibéngbﬁygé0 #nO¥Bad of 4-acet-

gui nol i ne- 3- car boxyl-ate, diSsolved 1n 1. DMF, are treated with 46
Jil of N, N- digfd cdt-hyl ami ne and 46 }11 (0.33 nol ) of
N—nethylbenzylanine at 0C. After warmng to roomtenperature, the reaction
mxture is 1 stlrre for 20 hours and then added to 15 m of saturated
sodi um bi car lution. The solid formed. is filtered off with
suction, &asE&ﬁyﬂntﬁ ﬁﬁfa¢eemmﬁd¢nh@nn£x&mﬁTWHThEnﬁM%-qﬁﬂﬁﬂhﬁﬁﬂm§qﬁﬂnoxide

in vacuo. A 04 0BL S T 20 VB (esi
M+1 = 639 [wgﬂh92§8? fgehé g???EQHE ?g?lé Qe§i§ aga(ﬁaﬁégtamdophen(()Xyl)25-
2,

(chl or onet hy RpipoliastdnygrrberyLate, 4- di hydro- 4- oxo 25
qui nol i ne- 3- carboxyl ate is prepared analogously to the route described in

exanples la tg 1i using_1-chlqro- th I ﬁg?t ene in d of

2, 6- dlfluoroﬁétﬁvqbéﬂzaﬁ BRSH:  d e® SGtéYE 'ép 40 B3 he
antagonlsmlC(&h&b@bm@kh&ﬁbeakaESanBEhylmethp$)ebta+déﬂydr@m4M&x@Hng
(Frankfurt/ Mai

of the chIoﬁ&ﬁ?ﬂ%l?egﬁtHSE%éﬁglﬁgi %%%ﬁ}y' /lgbgihﬁzﬁéﬁg am éﬁyerse
BraunschmelgaréEtmaaypd wilig Héb@ﬂl@d N,N-diisopropylethylamine and
46 pl (0.33 mmol) of N-methylbenzylamine at 0°C. After
warming to room temperature, the reaction mixture is
1% stirred for 20 hours and then added to 15 ml of
- saturated sodium bicarbonate solution. The solid formed
is filtered off with suction, washed with water and
hexane and dried over phosphorus pentoxide in vacuo.
32 mg of the title compound are obtained as a foam.
20
MS (esi): M'+1 = 639 [M = 638]

The starting material ethyl 6-(4-acetamidophenoxy)-5-
(chloromethyl)-1- (naphthylmethyl)-1, 4-dihydro-4-oxo-

25 quinoline-3-carboxylate is prepared analogously to the
route described in examples la to 1i using 1l-chloro-
methylnaphthalene instead of 2,6-difluoromethylbenzyl

bromide.

30 Example 8
Demonstration of the antagonistic action

a) Materials _

Buserelin was obtained from Welding (Frankfurt/Main,
35 Germany). The compound was labelled with '**I by use of

the chloramine T method and Na'®®I (4000 Ci/mmol;

Amersham-Buchler, Braunschweig, Germany). The labelled

substance was purified by reverse phase HPLC on a

Spherisorb ODS I column 1250 x 4 mm, particle size




substance was purified by reverse phase HPLC on a Spherisorb ODS Il colum
(250 x 4 nm particle size 16 August 2005 3 pm by el uti omMemidusb2ss
acetonitrile/0.15% trifluoroacetic acid at-a flowrate of a 0.5 m/mn.

The specific activity was 2000 G /mmul .3%H Al other chemicals -were
obtained froma conmmercial source in the highest avail abl e degree of
purity. b) Cell &Hitur Al pbeudiod cetdih (Bideazi kjaic@toeltltahl,e/mmlls%

Endocinol 5 10_(199 347-355). were cul.tured on asti culture
pl at es (Nunctr?ﬁg 9%%e§1§0 i3 DWE%%ﬁﬁn{ﬁﬁe(Efb @Rﬁ in®

Eggenst ei n- Lehpokgdsbafen, aébiﬁﬁﬂy)wasCD@G@Jmﬂfmm®knlCI|||n (100 .U /m),
streptonmycin (0.1 ng/m ) and glutamne (0.01 nol/1) and 10%fetal 15 calf
serum (FCS; PAA Laboratories, Coelbe, Germany). CHO-3 cells (Schmd et
al ., J. Bi ol AlCherhhe275cheodoRls oeeRe 9ZdtRiRede EuPRUred CORBEECiadnt i cal

condi t ons, 8R2EL 14 OME N: SREL: ok 191 & Figseiurpid dpo- BRL) _ vas

used. 20 10 con uent cell culture plates were rinsed twice with 50 ml of
phosphat e- buf f er ed sallne solution (PBS). The cells were harvested in 5 ni
of PBS by scgppingepifcuy¢ﬁbea rubber scraper and sedinented by

centrifugation 25 a mfQ nin | aboratory gentrifuge
(Her aeus) . TREPRR| ?552 &ﬁaﬁ/a mﬁ&&:’r&?@r’r&@d sty &L a%?{' oEBHOGERPY S
sucrose® 01(n®$1], tr Bevhasbh anweee plultdiredTheortel paskie | $ieguby t hree

N

t enperature s cen rlfuge mn and the -
33 sedlnent(G%bﬁQhBRkwded Ehﬁenatelﬂ-De@p¢b®$h®f@n80rvaIGerﬁépyét (cel

menbr anes) WaSntaining penicillin (100 1.U0./ml), streptomycin
(0.1 mg/ml}) and glutamine (0.01 mol/1l) and 10% fetal
15 calf serum (FCS; PAA Laboratories, Coelbe, Germany}.
CHO-3 cells (Schmid et al., J. Biol. Chem. 275 (2000},
9193-9200) were cultured under identical conditions,
apart from the fact that Ham’'s F12 medium (Gibco-BRL)
was used.

20
10 confluent cell culture plates were rizjsed twice with

50 ml of phosphate-buffered saline solution (PBS). The
cells were harvested in 5 ml of PBS by scraping .off
with a rubber scraper and sedimented by centrifugation
25 at 800 rpm for 10 min in a Jlaboratory centrifuge
(Heraeus). The cell pellet was resuspended in 5 ml of
0.25 mol/l sucrose/0.01 mol/l triethanolamine, pH 7.4.
The cells were lyzed by three cycles of freezing in dry
ice/ethanol bath and thawing at room temperature. The
30 lyzate was centrifuged at 900 rpm for 10 min and the
sediment was discarded. The supernatant was centrifuged
at 18,000 rpm in a Sorvall SS34 rotor for 30 min. The
pellet (cell membranes) was suspended by pottering in 5
7 ml of assay buffer (0.25 mol/l sucrose, 0.01 mol/l
35 triethanolamine, pH 7.5, 1 mg/ml ovalbumin) and stored
at -20°C in 200 pl aliquots. The protein determination
was carried out according to the method of Bradford
(Anal. Biochem. 72 (1976), 248-254).




m of assay buffer (0.25 35 triethanolamne, pH at -20Cin 200 pl 7.5,

‘ supernatant was centrifuged SS34 rotor for-30 min. The siERKILEEZHOBY
pottering in 5 nol/l sucrose, 0.01 nol/l ng/m oval bum n) and stored
aliquots. The protein determ nation 1-was carried out according to the
nmet hod- of Bradford (Anal. Biochem 72 (1976), 248-254). 16 August 2005 -

34 C. Receptar aa&aépﬁbﬂdﬁggaynvestigations for conpetition curves were
carried out | e contaln d__60

| i cates f th el |
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prepared in test buffer. The nonspecif S detern1$ d |n the
presence of §ﬁreﬁe@@§tbFlaﬂ|SBEVPédansuégF@PPﬁ ?é@ﬂeaﬁé|ﬁfﬁ.0

sanpl es wer efbﬂcubaﬁedtiénaéxb@@mnbﬁﬁpwahareofpl 38 meB: Bmﬁlférabd free

‘ligand were garated b f||tr + %na GF/C filters S.Sm,
di anet er) usFﬁﬁ CRAFC %ﬁﬁ1on gvi & ndcﬁ%%%%%d§mﬁce with 5 n
of 0.02 Il /ﬁlssoﬁre{ﬁll,ln le%tdllTEIrie watewer S)xweﬁé% o tstaareld. wWiSelriel3%

dilutions (5 x 10™® mol/l to 5 x 107 mol/l) were
prepared in test buffer. The nonspecific binding was
determined in the presence of an excess of unlabelled
buserelin (10® mol/1). The test samples were incubated

15 at room temperature for 30 min. Bound and free ligand
were separated by filtration (Whatman GF/C filters
2.5 ¢m diameter) using an Amicon 10x collection device
and washed twice with 5 ml of 0.02 mol/l tris/HCI,
pH 7.4. The filters were moistened with 0.3%

20 polyethyleneimine (Serva; Heidelberg, Germany) for
30 min in order to reduce the nonspecific binding. The
radicactivity retained by the filters was determined in
a 5 channel gamma counter (Wallac LXB 1470 wWizard).




20 pol yet hyl enei m ne (Serva; Heidel berg, Germany) for 30 mn in order to
" reduce the nonspecific binding. The radioactivity retaineh Rygushgodsi | ters
was determned in a 5 channel gamma counter (Wallac LKB 1470 Wzard). 16
August 2005 WO 02//06@437% PCT/ EP02/ 01882 - 35 C ai s pdn/Eroxygimezd of the
general formula (1): R6 (1) 10 15 20 imghich Rl (a) ‘is an acyl group
-CORI or CN, where RIl is a saturated, unsaturated, cyclic or/and
(hetero) aromatic organic radical, inepa{h&cular a linear or branched

al kyl chain having-1-10 C atons, or a phenyl, furan or thiophene group
optionally substituted by al kyl groups or halogen atons, and (b) a
carboxylic agi.d egt ebmgboup oEOcERlGenératafbppankdelproup - CO-NRL12NR13 or
a group -SOx- R12 where X = 0, 1 or 2 or -S02-NR12NR13, where Rl2 is a
saturated, unsaturated, cyclic orfand het ero) aromatic organic radical,
in particular a linear or branched®al k§l chain having 1-10 C atoms, an
aral kyl group having 7-20 C atzgns, Wnee t/h:g aryl radical can optionally

be substituted by al kyl groups @ géwatons, or a phenyl radical
NCR0

optionally substituted by 25 alk ups,:lor hal ggen atons and R13 can be a

hydrogen atomor a |inear or.Rge 8~ chain having 1-10 C atons,
. R3 Rz
5
in which
R' (a) is an acyl group -CO-R1l or CN, where R11
is a saturated, unsaturated, cyclic or/and
10 {(hetero}aromatic organic radical, in particular

a linear or branched alkyl chain having 1-10 C
atoms, or a phenyl, furan or thiophene group
optionally substituted by alkyl groups or
haleocgen atoms, and

15 (b) a carboxylic acid ester group -CO-0OR1Z2 or
carboxamide group -CO-NR12NR13 or a group -—SO0.-
R12 where X = 0, 1 or 2 or -S0;~-NR12NR13, where
R12 is a saturated, unsaturated, cyclic or/and

(hetero)aromatic organic radical, in particular
20 a linear or branched alkyl chain having 1-10 C
atoms, an aralkyl group having 7-20 C atoms,
where the aryl radical can optionally be
substituted by alkyl groups or halogen atoms,
_ or a phenyl radical optionally substituted by
25 alkyl groups or halogen atoms and R13 can be a
hydrogen atom or a linear or branched alkyl
chain having 1-10 C atoms,
ox
_ {c) is the group -A-NR14-CO-NR15R16, in which A
30 is an alkylene group having 1-4 ¢ atoms, in
particulaj: having 1 cC atom, optionally
substituted by a Ci1-Cg-alkyl group, a carbonyl
group, an oxygen atom or the group -S50x- where



or (c) is the group -A-NR14-CO NR15R16, in which A 30 is an al kyl ene group
* having 1-4 C atons, in particular having 1 C atom optionald Augustieds t ut ed
by a Cl-C6-al kyl group, a carbonyl group, an oxygen atom or the group
-SO. - where 16 August 2005 - 36 X = 0,34 or 2, R14 and R15 in each case

| ndependently are a hydrogen atomor a linear or branched al kyl chain
having 1-10 C atoms gnd- RL6 hs gyl inearr Rhanched aikyle£dai rakaving 5
1-10 C atoms, --a cycl oal kyl _group having 3-10 C atons, a c cIoaIk&]aIkyI
group having 7-20 C 1B#8RENAGRLLY alfEd qgrﬁﬁérﬂﬁﬁ?nﬁtﬂ“zoo% t gr& €% pher e
the aryl radi 'ﬁal fanoﬂpbi:@ﬁahé& lalekyiugaaahuhagigg a:—lm: g latopss (alndhﬁl Iogen
atons, a 10 phenyl ¢ p.optiana substitute y o] .or_ hal ogen
atons, or a heterocy%?%clfiﬁgﬁﬁﬂﬁ %NﬁﬁF?rgﬂ%%??t%}gﬁEbfhgg&yﬁggF%gbs or

hal ogen & ons, R2 islalQrouptofdRal)RRI calerle d@dup shavhydr dgéf C15- at om
a Cl-d o-al kyl group n t] ht h l: deR22 is
an optionally subst??ﬁ?eﬁ %ﬁeﬁgﬁﬁé%%syggQﬁg%hgﬁﬁﬂupr?%M}ngrngﬁg$ogp

- CH2CH( R23) R24, wheret®es, age malllhﬁbegmwprm%vmgoﬁ-%& opt Bé&RESy 20
‘substituted phenyl ringreR3caRd BN afds Gase taepepdeshbylganpee a
hydrogen atom or an al kyl  grou havig}g 1-10 C atorrg ?nd R3 can al so be a
hal ogen atom 25 R5 FYPELHrdeRd | PRKkRURYVT a9 RBPF afF cAR129°R A REE. £

10 - phenyl group optionally substituted by alkyl
groups or halogen atoms, or a heterocyclic ring
optionally substituted by alkyl groups or
halogen atoms,

R2 is a group ~-CH(R21)R22, where R21 is a hydrogen

15 | atom, a Ci1-Cip-alkyl group or an optionally
substituted phenyl ring and R22 is an
optionally substituted phenyl ring or naphthyl
ring, or a group -CH,CH{R23)}R24, where R23 and
R24 have the meaning of an optionally

20 substituted phenyl ring,

R3 and R4 in each case independentiy can be a
hydrogen atom or an alkyl group having
1-10 C atoms and R3 can also be a

halogen atom,

25 'R5 is a group linked via the radical Z,
, G\, QRS
(o
in which G is -C=C-, -C=N-, -N=C-, an oxygen or
30 sulfur atom, 2 is a direct bond, an oxygen or a

sulfur atom, the group CH-R52 or -CHR52-CH~

R53-, where R52 and R53 independently of one

another have the meaning of a hydrogén atom or

_ an alkyl group and n is the numbers 1 and 2, a'

35 -C=C- triple bond or a group ~CR52=CR53- or
C=CR52R53 having the E or 2 configuration,

where R52 and R53 independently of one another




~in which Gis -CC, -CN, -N=C, an oxygen or 30 sulfur atom Zis a
“direct bond, an oxygen or a sulfur atom the group CH R52 1 AudusR&5CH-
R53-, where R52 and R53 independently of one another have the nmeaning of a
hydrogen atomor an al kyl group and n 3$ the nunbers 1 and 2, a 35 -C=C
triple bond or a group -CR52=CR53- or C=CR52R53 having the E or Z
configuration, whergaRa2+aadmRadihadegerdenidrsgel enemarat kel alikyAugust

2005 - 37 have the neani ng of a hydrggen atom or_an alglélx 8rou€, Lis a
CH2 or an NH group, &PY¥Pa Rarfony GFz - 88X a?oﬂ}?v\ﬁ&o =%0,"1 & 2 and

R51 is an am no groupagbbhghablky-sohsgréupedhbye5 An=alokyll grolp.and or a
| i near or branched a | .- .- grou tionall.y jt . n
atons, hydroxyl or g%%o%? Squougsmor%groél%%’gé:lllg%%quof%tb av?(‘lrtl—'tgé%- ring
menbers, %ptional |y substlikyit errody. hatogerkiatess; ohybrerghedr adiydxy-
groups, 10 R6 is the,ar0up HHaoNaRE1) Rids | d0dy | Rat86Bn GAMS,

a

“independently is a hi/l rogen atomor "an al kyl group and i

B
2n| s an al kyl
group or an opti onah¥grexpit PruBdHORK aBRPMPE §%p 20 CYIRELErEY 1o GRoxRK y |

group having 7-20 C ahoiBgand715inly a@tible st hepdiowpd 1y=subdtl tated
orientation, and furthe gll st er eoi songrs oi t he structures nentioned, or
20 salts thereof wi thyp%? PIEDFEINFy FHPEPERE O o7 rIHAEE. 2. A

conpound’as cl ai nRd L8 ¢hai mrdyp CHa¥RACRE! ) RED, | whehat KA. in each
case independently is a hydrogen atom or an
alkyl group and R62 1is an alkyl group or an
optionally substituted aralkyl group or hetero-
arylalkyl group having 7-20 C atoms and

15
XY can be the groups
—C=C—N— = —N—C=C— = —N—N=C—
IS e I
in any orientation, and further all
sterecisomers of the structures mentioned, or
20 salts thereof with physiologically tolerable
acids or bases.
2. A compound as claimed in claims 1,
_ characterized in that .
25
W=XY s the group N“f"C or T"‘"N“N
1 |
3. A compound as claimed in claim 1 or 2,
_ characterized in that
30 Rl is the group -CO-R11.

4. A compound as claimed in claim 3,
characterized in that '
R11l is selected from methyl, ethyl, i-propyl,
35 phenyl, 2-thienyl and 2——furyl.




Wx-Y is the group N -
2, .characterized in that 30 RL is the group -CORII.
characterized in that R |
2-thienyl3%nd 2-furyl .

clainmed in claim3,

i - propyl,
A compound as clainmed in claiml or Z,

et hyl ,

G -

35 phenyl,

C or

H 1

3. A conpound as clained in claim1l or
4. A

suruh5as

is selected from net hyl

group -CO-OR12. 5 6. A conmpound as clainmed in claimb5,

that R12 is selected from nethyl

et hyl

or i-propyl.

16 August 2005 -
characterized in that RL is the

38 &.

characterized in

10 7. A compound as

clainmed in one ofa cdaigmund tas Gglaiiesat aict erlisded 1 mxt 2at R2 is a

2',5" -difl uorobenzyl [
7, 15 characteri%ﬁ&f%ég)

1zt SHED

und as clainmed in one of clains 1 to
are hydrogen atons. 9. A conpound as

claimed in one ofRklis nehe g0 & —-ChdiRHcterized in that 20 Z is a direct

bond or

characterized in that Gis_-CGC. | .
clains 1 to @0, ZmamRaEld A% ¢hrimegd o i

as clainmed in onerddtirizdd tin khat
R12 is selected from methyl, ethyl or i-propyl.

10
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10.

11.

12,

13.

" characterized
R2 is a 2°,5'-

A compound as
characterized
R3 and R4 are

A compound as
characterized

7 is a direct

A compound as
characterized
G is -C=C-.

A compound as
characterized

in that
difluorobenzyl

claimed in one
in that

hydrogen atoms.

claimed in one

in that

bond or an

claimed in one

in that

claimed in one

in that

L is an NH group.

A compound as

characterized

Q0 is a carbonyl group

group.

A compound as
characterized

~R6l is a hydrogen atom

claimed in one

in that

claimed in one

in that

R62 is a benzyl group.

T NH

oxygen

and

group.
of claims
of claims
atom.

claims

of

of claims

of claims

n oxygen atom 10. A conpound as clainmed in one of clains 1 t0 9,
25 11. A _canpound as clained in one of
group. 30 12. A conpound

“A compound as claimed in one of claims 1 to 6,

1 to 7,

1 to 8,

1 to 9,

1 to 10,

1 to 11,

R51 is a C1-Cg-alkyl

of claims

1 to 12,

or a methyl group or/and .




» characterized in that Qis a carbonyl group and R51 is a G -C6-al kyl
group. 35 13. A conpound as clained in one of clains 1 to {fBaugust2005
characterized in that R61 is a hydrogensatamor a nethyl group or/and R62
is a benzyl group. - 39 14. The conpounds as clained in any of clains 1 to
13 for- use in therapy. 15. Use of the conmpounds as clainmed in any of
clainms Ito 13 for the manufacture of a nedicanent for treating
endonetriosis, uterine | eionmyonas, and uterine fibroids, for controlling
mal e fenptyili for the  treatnent of female sub- and infertility, for
femal e 1%6nt#é§é6%ﬁ§ﬁ9ﬂﬂff%ﬁ gﬁﬂﬁ?eéoﬁpnﬂQYJﬁﬁ alpiveeds Horl3 héor
preparation okecampeuedsp9f. the general fornula (1) by (a) reaction of a
conpound of the general tfornmula (2) .Al (2) where R7 is a |eaving group and
all other radicals have the neaning indicated in conpound (1), with a
conpound of the general forrmula (3) R8-N(R61)R62 (3) where R8 is a
hydrogehSat onvee el @msBursdyl R61 2 :ha W?ﬁ?f s, Lndi,cat ed
i n conpound %1), gb) reactﬁ@ﬁbof a %%n%gﬁgﬁégfl?hé§322§}a 6&%u?%&q84) 16
August 2005 L0Zp the manufacture of a medicament for treating

endometriosis, uterine leiomyonas, and uterine
fibroids, for controlling male fertility, for the
treatment of female sub- and infertility, for female

contraception and for tumor control.

16. A process for the preparation of compounds of the

- general formula (1) by
(a) reaction of a compound of the general formula

- {2)

where R7 is a leaving group and all other
radicals have the meaning indicated in
compound (1), with a compound of the general

formula (3}
RE-N(R61)RG2 (3)

where R8 is a hydrogen atom or a metal atom
and R61 and R62 have the meanings indicated
in compound (1), _ _

(b} reaction of a compound of the general formula
(4}




-~ 10 (4) in which RO is the group -0S02CnF2n+i, a halogen atom particularly
~a bromne or iodine atomor another |eaving group and al |16 ARliduetf2008di cal s
have the neaning indicated in conmpound (1); with a conpound of the general
formula (5) RRO1 "' . (5) where RIO is a group containing a netal or a
nonnmetal , a hydroxyl or nercapto group4®ptionally converted into a netal
salt, the 15 group -C=C-R31 or a group -CR52=CR53R31 or 20 25 -CR31=CR52R53
having the E or z configuration, iR whilch R31 is a group containing a
metal or a nonnetal and all her [ give t he meaning indicated in
conpound (1), with or w thout p3 , Q f a catalyst; (c) if Yin
conpound (1) is a nitrogen atom eact on of @)corrpound of the.general
formula (6) ,,RlL (6) 16 August Q) )(5 wher€’R32 is a hydrogen atom
or a metal atom and all othef radi cal s{have the neaning indicated in
conpound (1), with a conpound of " the ggperal fornula (7) R33R2 (7)

in which R9 is the group -0S0ChFona, @
halogen atom, particularly a bromine or
5 _ iodine atom or another leaving group and all
other radicals have the meaning indicated in
compound (1), with a compound of the general

formula (5)

G, Q—R51
LAy 5)

10
where R10 is a group containing a metal or a
nonmetal, a  hydroxyl or mercapto group
bptionally converted into a metal salt, the
5 | group -C=C-R31 or a group -CR52=CR53R31 or
~CR31=CR52R53 having the E or Z
configuration, in which R31 is a group
containing a metal or a nonmetal and all
other radicals have the meaning indicated in
20 compound (1), with or without participation
of a catalyst;
(c) if Y in compound (1) is a nitrogen atom, by
reaction of a compound of the. general formula
25 (6)




10 where R33 is a leaving group and R2 has the neaning indicated in

. compound (1), or (d) if Win conpound (1) is a nitrogen ati@Audugt2008acti on
of a conmpound of the general fornmula (8) R32 (8) 15 20 where R32 is a
hydrogen atomor a nmetal atom and all other radicals have the meani ng

i ndi cated in conpound (1), with a conpothdof the general fornmula (9)
R33-R (9) where R33 is a |leaving group and Rl has the 25 neaning

i ndi cated i n conpound @hyye R32 1s a hydrogen atom or a metal atom

and all other radicals have the meaning
indicated in compound (1), with a compound of

the general formula (7)

5 . — — e e
R33R2 (7)
where R33 is a leaving group and R2 has the
meaning indicated in compound (1), or
10
(d) if W in compound (1) is a nitrogen atom, by
reaction of a compound of the general formula
(8)
R6 0
R 'N/Rm
@
R4 Y~
L
15
where R32 is a hydrogen atom or a metal atom
and all other radicals have the meaning
indicated in compound (1), with a compound of
20 the general formula (9)

R33-R1 (9)

where R33 is a leaving group and Rl has the

25 | meaning indicated in compound (1).




