16 August 2005 WO 02/ 066437 PCT/ EP02/ 01882 Qui noline, isoquinoline and
. pht hal azi ne derivatives as -antagoni sts of the gonadotr opi1éAgjueb2005g
hormone Description 5 Gonadotropin-rel easing hornmone (GhRH) is a hornone

which is synthesized mainly, but not exclusively, in _mammal rve
cells of the¥RyB8¢YARPARTs, transported to the hypophfﬁrén E\ﬂ‘%’?’ﬁgggortal

vein and released in a 10 regul ated manner in the gonadotropic cells. By
interaction with its receptor, which has 7 trans-, nmenbrane donains, GiRH

stinul ates t RBippddneri dFoswdnolime andhsebhalaming A8pivahdVadnas by

means of theaneggeRdsHBSEENERE §8RELEOLoBid-Pelddsip bahenand Cant' 15
i ons. The gonadotropins luteinizing hormone (LH) and follicle-stimulating
hormone (FSH) secreted by GhnRH stinulate the production of sexual steroids
and germ cell maturation in both. ®Pesesiptieaddition to GhRH (also .
designatqg GRH1), there are two further forms of 20 GiRH, nanely GiRH2
and 3. The GhRH receptor is used as a pharnmacol ogical target in a nunber
of di seases Ghhsfiohrepimpeatiensinm homooneni MGnEBEX hdeEnoBe PEsHEELI on, for

exanpl e 25 PLASEA! § £3B6REne B SOBNARAYIRY, DHORShotANSRE1us BAEDPR £hosi s and

uterine fibrol I'n these diseases, super agoni sts or
super ant agonf@fgatanbhen8RBPoFEd1Ss GECERST BYPPLhRRaEEF: | EUPAPPORERE
fertility copérehei Ryp6pRPENat 08 whehparsubstkint haa deseaskdandr agens
forms 30 a ossible further indicatiqgn. An ﬁ%éagta e of H antggonists
in conparl soheRr+AESS up PRI st 2 s i r IPHABAFAPR € 1 i in B¥ocki ng
gonadot r opi niseer®ttdon . WEuder agoni dexcdptidr,al Wpikhi nga35 dbotranar
overstimul ?‘.tx'né’nﬁ‘od‘?éné hao%g%%@yséﬁm“@t%%dl%%%% LRl DY RARAT s3ECLERT Ons of
gonadot r opi n and séexua

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.




steroid. 16 August 2005 2 This hornonal reaction is ended only after a
certain delay on account of desensitization and downregul 88 Agdust 260og he
GhRH receptor concentrations. Possibly,, GaRH superagoni sts, both on their
own and in conbination 5 with testosterone, can therefore not effectively

- Suppress sp m productlj_k,io]pt Fggf%tlo%n sargnggas 03‘%’ %ﬁ:ggbl e £8£Fgﬂe

fertility c Fol con antagonls
particul ar d@laa'orcm racdomni of d%@bwltusﬁlteﬁnd@mi (ﬁomeﬁ‘gbﬁblow e 10

able to proe'fcetﬁégrtl;ﬁmar}tec@mgﬁzogéaetemt%awoﬂgn Pspti g8y GnRbhrH
ant agoni sts, however, have a nunb di sadvant a?e$ The or jnstance

have a consFHEEEBEYRiFsRer %‘é‘ﬁlilvﬂry Fﬁﬁhrmﬁb“é?a st8 g gtion
consequent | yith bersstBsiet@ied 1 Bagonsinierathine hi gber C@Bﬁécti]'wl?@ly‘ oraI
bi oavai | abi | i té is also ow so.that the.)éjeneed to__be_adm Qiastere

X |ance

injection. RUBBLEEG i APSTRI dHCHYCEIM n ibadSo 8 FowBF Fng Bt

Mor eover , tlaaitabmt:heﬁms aialgepfedei Gigy ammtgmih st gni nconnpasi:sdrp 20 with
nonpeptide oun Iab S ve I | vai j ves as
nonpeptide g)%é)t?h sts%’rdaﬁlﬁeJ d‘?rg‘g?% or %%n%%f q%5[197/85{{14682 Up
to now, h@mbematngn nwhpbp@ dﬁlwmqui@%@ soﬁa@@dﬁ@@r‘?—ns% Prought
onto ”1% nMah ket - ta-hﬁré'?cﬁ’dl@&tsi'é‘x‘i‘fﬂd’éﬂlg SDEgPLESEM iy enhi @anconsi sted in

maki ng avai |l abl e novel GhRH ant agoni sts which are superior to known
pepti de conmpounds and represent an 30 effective alternative to known

nonpept i de EgipRdEnRHThenbayehi S6RH awgant St hasieoukd Ipmrsess dfoth a

"hi gh tivit d al h | hi | abj | it Furth th
choul o e S RGBT nAEFYear Ok BRI WPEKL s EOMRER AP Yas | ow as

possi bl e. 3Iwwer 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):




A first aspect of the invention provides a conpound of the general formula
*(1): :16 August 2005 - 3 in which RL (a) is an acyl group -f&Rdjust2005CN,
where R11 is 5 a saturated, unsaturated, cyclic or/and (hetero)- aromatic
organic radical, in particular 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 hal qgen atons, and 10 (b) a carboxylic acid
ester group -CO OR12 or carboxam dg nup - CO-NR12NR13 or a group - SOX-R12

~where X =0, 1 or 2 or -S2-NR$2NRL3 lere 12 is a saturated,
unsaturated, cyclic or/and (heter (T omd¥’i ¢ organic radical, in
particular a linear 15 or branchg yl ain hgying 1-10 C atons an
aral kyl group having 7-20 C aggrs,~wf z/gge aryl radical can optlonally
be substituted by al kyl groups of- halo en atoens, or a phenyl radical -

optionally substituted by al kyl grd&dps B? halogen 20 atons and R13 can be a
"hydrogen atomor a linear or branched al kyl chain having 1-10 C atons, or
(c) is the group -A-NR14-CO NR15R16, in which A is an al kyl ene group
havi ng 1-4 Ciﬁt@nﬁchin 25 particul ar having 1 Catom optionally

substituted Ci C6- al kyl 9 oup, .a c?; yl gr n_oxygen .atom or
.the group - Bt e X =70, %7 % % % g Rf%hqﬁpeé@%eE%sg S
independéhtly areaashydroged, aMGHtumaaeﬁhneaﬂﬂom:bwahmhéd(hbkyto¢hain

having 1 30 10 C 2 gy a0, Eggnté 3ddinear o bpapetediatiud aghghp having

1-10 C atons, a cyclo having 3- atons, a cycloa | kyl
gr oup haV|ng 7- zmrcbéﬁ@@%e anl hlRbﬁlgrb@ﬁlﬁavﬂné07£203t0msf 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




C atons, where the aryl radical can optionally be 16 August 2005 -- 4
'substituted by alkyl groups or -halogen atons, a phenyl grmipuget2eosl |y
substituted by al kyl groups or hal ogen atons, or a heterocyclic ring
optional ly substituted by al kyl groups gr halogen 5 atoms, - - R2is a
group -CH(R21) R22, where R21 is a hydrogen atom a Cl-Cl10-al kyl group or

an optionally - su Lik h | . %1 I on
substi t ut ed pheny?aﬁsqﬁétzggeﬁagﬁ{hﬁk})?ngd,r}%o@z% !ig giraolu é-nCI-égi%ﬁEQS)aRZA
with R23 and R24 BB&RVAg &Fouppt iaalanakhpst sebsedtpiedy| brvi n@l3 and R4

in each case indepgepdght lof CRA188cA dBHMLIEHr ALOMALABcEkYE GriQp having
15 hal ogen atom R5 is a

1-10 C atons and can ggio b% a, %é%?p 't nked
via the radical zCPEZORR SYOPRIGHIEER &Y Llladc 9TOERR OT. NAGC9% oxygen
or sulfu atom atbsmsa direct bond, an oxygen or a sulfur atom the.group
CH R52 or - 52- CH R53- - wh d RS3 ind ndent ] y.of. one_anot her
have t he megﬁ ng of & h%’ﬂ?%eﬁeggg‘%iiﬁgn a"%k‘?ﬁe Zgggr&fp 3n(]:ilyﬁiri°sgetnhe
nunbers 1 and 2, atemC=Ca t r@piCeo—dlondl or gaogproupr CR&2=CRp3-icmalCyCR52R53
having the E or i ti e R5 n 53 . i nde I f one
&ub2pP{ &Qtléélabﬂ%%f&’g%%& Znd ﬁzgn%aﬁ k%lq %?%%%\}YL?,S

anot her have the neaning o gen “at om or group, a CH2
or an 30 NH groupsulbptistytedr FheAYlor rigoX ¢f oBgPidyd XrEngg, 9rof 2 and

R51 is am anm no g&esiEp OPtHARRIRYS ) BUPSt i theaohy 318 akky| m8sA¥Ag @h a
| i near or branched al k .gro%gsoptloqilHX supstjtuted by hal ogen atons,
hydr oxyl or al kox§Pgt LY gyulptituted 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,




35 cycl oal kyl group having 3-7 ring nenbers, optionally substituted by

*hal ogen atoms, hydroxyl or al koxy groups, 16 August 2005 16 Augugb2005 t he

group CH2- N(R61)R62 where R61 in each case- independently is a hydr ogen
atomor an alkyl group and R62 is an_akkyl group or an optionally
substituted aral kyl group or heteroaryl al kyl group 5 having 7-20-C atons
and can be ghe grou 0 N frefTré2 ) dhére {nTehBnagy
orientation, and %ur?ﬁe gr%%pg?e?eoﬁzdﬁgrs % hﬁgfst?ugtures ﬁgntioned
and salts thereofln@@@¢n$#@%lblb@|@ahy§r@@e@r559@ aEi 88 BLKBASEEOUPH t he

conpounds of the feqmikgn (1lis banwaalﬁﬁlexgﬁahﬁ 18rI naRl bpReahadlybranched

al kyl chai n: nmeans .a ngethy rop i sopro SO tert-
butyl, n-pentyl, ??Eﬁ?ﬁﬁ?@ﬂ%ﬁ%ﬂ%YIOQI Fh ?Eﬁ???géhﬂagylaﬂrﬂuﬁexyl
n-heptyl5 n-octymavithHBdO-G1akﬁmﬁ gidoup. - Fhe nethyl or 20 ethyl group
is preferred. A phenyl group optionally substituted by al kyl groups or

hal ogen atons: neans a phenyl, an o- m, p-nethyl-, ethyl-, propyl-

i sopropyl phenyl 25_gpqupp.é32b%meg?”ﬁ; 2,5-, 2,6-, 3,4-, 3,5- dinethyl- or
-di et hyl phenyl group, an o-, -ﬁ§= —g-+|u0#m-c~ﬁ#ﬂore~n—h po-, 1 odophenyl
group, a 2,3-, 2,4-, 2,5-, 3,54, Wifluord di chl or o-,

di brono-, or diiodophenyl group or a 30 naphthyl group. A phenyl group is
preferred. . An optionally substituted furan or thiophene

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-,




group: mneans an unsubstituted 2- or 3-thienyl group or 2- or 3-furyl group
‘or a'3-nethyl-, 35 3-ethyl-, 3-fluoro-, 3-chloro-, 3-DbronotgAuqust 2005
3-iodo-2-furyl or -2-thienyl group, a 4-nethyl-, 4-ethyl-, 4-fluoro-,
4-chloro-, 16 August 2005 - 6 4-bronmo-,. 4-iodo-2-furyl or -2-thienyl

group, -a 5-nethyl -, 5 et hyI , 5-fluoro-, 5-chloro-, 5-brono-,

5-i0do-2--furyl or - uQr o-
2--chloro-, 5 2-brono %Q o ' 3- f%%l’o or f%1§§;[?th ényl groueqwl gl% %’Jet %yl
4-ethyl -, 4-fluoro-, 54m@ﬁhaﬂo~-, 5rieb]flr53m 4 f ur yl2othlozahi enyl

group, a 5-nethyl -,SSb%bHM,L  556H6000 ury - BBl QL0th; BN Q_;%‘up, a
5-io0do-3-furyl or -3th|ep1 grou A 10¥th|enyl or 2-fur group is
preferred. 15 20 25 30™BAREYLAl Kyl g?B]@blﬁaw g~ BT at orfs© iﬂé’éﬁ’s ‘a

benzyl gr®up, a 1-phenpkeibyl, 2-poapyB- fubyl yor —3h%y_|eny12glmh1b| etahyl ,
-2-ethylethyl, -2,2- yl et hyl p, an, 0-, m. p-ngth _ethyl -
propyl -, i sopropyl begz?ﬁggyg aX 3&1 - 2'4 4f11 oréj 5 - - ?ﬁl@f 3,4

3,5 - dimethyl- or 4dbebm§bl-be|42ybdg|=6b||ﬁurglZbr —3—th1e4y1f |gul'0ll191, achl oro-,

brono-, iodobenzyl 2',3 -6 -5 R1otor,
3,5 -, difluoro-, di cﬂP %il d| b?orr%lﬁ,lor d52| 0310 enz _Srgglp’oop & 2- or

3- napht hyl net hyl- gr%ulprmaoz‘ pﬁeﬁ?ﬁ@tﬁyfursl pﬁényﬁpﬁbﬁ?mf grppenyRbut yl |
5-phenylgentyl groupz-&nfen@h- 8t Kyl r@F-PURGrdBENSs ptéF&AFe®! branched

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-,



al kyl group having 1-6 C atons such as a nethyl, ethyl, n-propyl,
‘isopropyl, n-, iso-, tert-butyl, n-pentyl, 2, 2- dlnEthy|pr0ﬂWhugwﬁ2005
3-nmet hyl et hyl group. or 35 A cycl oal kyl radical : neans a cycl opropane,

cycl obut ane, cycl opentane, cycl ohexane, 7scycl o- hept ane,

decahydr onapht hal ene radi cal. A cycloal kyl al kyl radical: means a cycl o-
propyl -, cyclobutyl - 1 eyeheﬁeﬁny-, Q¥%b@loﬂ%§¥&1etﬁym|OBﬁﬂhhbﬁethh
radical, a 1l-cyclo- -, i obut C clop%nt 16 A%gust 2005
- 7 1-cycl ohexyl -, eyeﬂsﬁéﬁw st hyf~ %%1%‘%1? PG

2-cycl obutyl -, 2-cycbopentyphexyl2; Cyebphie&;(éptyﬂef:WICﬂ’m@iqébt hyl radical .
5 A heterocyclic ring: -neans an unsubstituted 10 15 2- or 3-thienyl or 2-
or 3-furyl group or a 3-nethyl-, 3-ethyl-, 3-fluoro-, 3-chloro-,

3- br ono-,5 3-i odo- 2- f &r yhebtero2ythienytigg oupreans 4-aret ylsubstidungd |
4-fluoro-, 4-chloro-4 r o] 251 ur [ £ hb%%% u a
5-net hyl -, 5-ethyl - 3 #Fﬁo?g?hl%é%% 2ot éMJ ® fugy% i"odo- 9§?u?yl or
_2-thienyl group, a 32mgehWyt. 2- eiT@@h¥1i%fltﬁnﬁiUOQP-ohloﬁoﬂhlozobﬁono-

| i Iﬁ?o 3- furzlbor -3313k6ﬂgL 950$86032 ﬂuﬂgiPMk"Q fnebhyh - grégb'U@Lol
- chl or o- r ono- | odo- - r group, met hy
5-ethyl -, 5-fluoro-, 45mﬁﬁhﬁ o, %;%%Qﬁi) 4nﬁi§£§°Furyl FhlgrPﬁrenyl

group, 1an unsubstltmtbﬂoﬂe,,34 D@dé-byfuﬂyl grodp-bhianyl group, a

S5-methyl-, 5-ethyl-, 3-fluoro-, 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-




20 3-nmethyl -, 3-e‘thyl-, 3-fluoro-, 3-chloro-,- 3-brono-, 3-iodo-2-pyridyl

~.group, a 4-nethyl-, 4-ethyl-, 4-fluoro-, 4-chloro-, 4-brof®Aaugust 2005
4-iodo- 2-pyridyl group, a 5-nethyl-, 5-ethyl- 5-fluoro-, 5-chloro-,
5-brono-, 5-iodo 25 2-pyridyl group, a % nmet hyI , 2-ethyl-, 2-fluoro-,

2-chl oro-, 2-brono-, 2-iodo-3- pyri dyl group, a 4- et hyl -, 4-ethyl -,
4-fluoro-, 4-chloro-, 4:b 3-pyri t hyl.-,
5-ethyl-, 30 5-fl uor%l?thgigﬁﬁ%lo- bgg%{?om) X % 958 pyrl Flegr%)%p, a 2-,

4-, 5-, 6- pyri m di nybrefeoupd. a 3- 4-, 5-, 6 pyrl dazinyl group or a 2- or
3-pyrazinyl group. 35 In R2 An al kyI group: means a linear or branched

al kyl group having 1-6 C atons such as a nethyl, ethyl, n-propyl,
i sopropyl , n-, iso-,Ant erdREIGHAALY n- BERE GF Fuded. dBASHT pr 0P*3 16

August |2|QQ5 -b8 rrethgb_bﬁhy_lzl @A - néeéhéggir ag?h@%)qm i &n [r-ef emuadp-An I
optionally substitute ny r napht byl rin phenyl
an o-, m, p- 10 15 ’ﬁ“é{:ﬁyi?: -e?EﬁY(B - pr 8P PY,E“-'i sGﬂfg(?BﬂoBH ﬁ%enyéroup a
2,3-, 2,4-, 2,5-, 2, §roufs 4-3 3,5-,dizpthyl 2,6r-,- dR2e6hyl phehyl @r,éup, an
0o-, m, pfluoro- )- 9LQ a 2,5-,
2,6-, 3,4-, 3,5- dlfléor%-éﬁyldl chl r%l-é-"q‘gglpﬁll}F g%l (‘5 |iggop??eny gr oup, an
0-, m, p-trihal orret]hyfblh@nqi- gq:blnprOa, 2bBomo-2, 4061021’1511)[129601193 3- or
3, 5-di trqighal ophenyl 5g50up,; an o-p B, pzfrrgipow-t_;‘,“l- e8hexX¥i fluoro-,

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.




- propoxy-, -isopropoxyphenyl group or a naphthyl group. A

*2, 5-di fluorophenyl group is preferred. In R3 An al kyl groppaudiRePGO52
[inear or 20 and R4 branched al kyl group having 1-6 C atons such as a

met hyl , ethyl, n-propyl, isopropyl, n-, g so-, tert-butyl, n-pentyl,

2, 2-di et hyl propyl or 3-nethyl butyl group. A hydr ogen atonris preferred
25 In R5 An al kyl graup:, TBARS: agkbgﬁarjaerngbrﬂwe@ atkik : OrRuRshayving 1-6
C atons such as a nethf1 et’hyl n- propy |sopropy , h-, is0-

tert-butyl, n-pentyl PeRZyldigmermy| g dpyitiesy Leby lnet AN g

hydrogen atomis prehekied. [2-RecAneghkyl groupthi@arshall,i nedr, xw 35

branched al kyl group hav atoms such as a nethyl, et n- pr opyl ,
i sopropyl, n-, iso-,9% #ggpﬁngg nSpEHPyI , 8 2°di mefhyl pr5pYA QXQP‘

3- nethylbﬂtyl group eﬁhyé%hyl o ooyl -+ .S psebebpydbeﬁayﬂugugroQ@DS a9- An
aral kyl group having 0_ C to ans,a Benzyl ogr Up,4.2 1-phenyl et hyl
-propyl, -butyl, -h%xy$ ané?ﬁlé?? '3 - 2- gthél éthél 4 -2 ng Lk
drnethylethyl group, damebhylﬁ}orp-ﬁb&wﬁylbe&zmﬁngroquopyB--,_3’

i sopropyl benzyl group,_g126r3l;, Ak, )bromé 1odogé£§}1ld¥5ﬁg
5" dinmethyl- or -drethylbenzylé?roup, a2 3 4 uoro- chloro-

bromo-, iodobenzyl gRoup, 332’ 4'3" %‘7!5'2' 6'-6" - 3'3%'24- 10
3, 5'--,1cdlfluor0- @i chit of 0- gidithedo-, Q:Ilchloro—, dlbromo— 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




di i odobenzyl group or a 2- or 3-naphthylnethyl group, a 2-phenylethyl,
3-phenyl propyl, 4- phenylbutyl, 5-phenylpentyl group. 15 Agwigescaiosl kyl
group having 7-20 C atons: neans a 2-, 3-, or 4-pyridylnethyl, -ethyl, or
-propyl group, a 2- or 3-furyl net her 10e'chyl or -propyl group, a 2- or
‘3-thienylnethyl, -ethyl, or -propy group, -, A4-, 5-, 20 or
7-indol yl nethyp, -@ohgourds - grspy 113}?‘6&‘153 %’é‘?ﬂ@l @OUE‘IFE p‘?‘téferred
Preferred igaaeueﬂé ok hheaﬁ@rﬁvl ar Pad¥@cdosedth, e hPdradeBC-=-Y is
the group N-NC'"C I or If Rlis the group -CO-R11, then R| has, for
exanpl e, @ReMFref erred meani ng nethyl, ethyl, i-propyl, phenyl, 30
2-thienyl and 2-furyl. If Rl has t he rreani ng -CO- OR12, then R12 can be,
for exanpl e, fera I nmet.hyl y I al p Conp

further mor & BQSESFFSE AT h gnsisang grgégrrétbrng gr oaégpsubsér tuted on
the ar omat atomij ngwhyleneGorlﬁDrHMJo@}elVat@rrs-C-rQr pFEPERt arlf I 1drine

at ons, gregepgggnpoﬁouaﬂ fgr_«oagarmkeﬁlqez b 1zl iguamobasy| A6 August

2005 - unds ar ewi se preferred rLch at |l east one
of R3 and Gﬁrbvwbargr@ﬂpar weh, Rede hyRir oden 1atcérr§1 X+pr SEHRd neani ng

of --Z i i apaPti@&iaPPﬁd ef @ IRBanahgl) ¥ | Re® | arer diedadiien a - C=C
group. . Igtoms or C;-Ci-alkyl groups, in particular methyl
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),




preferably an NH group, while Qis preferably a carbonyl group and R51 is
‘a C1-C6-al kyl group. Particularly preferred neanings for ‘@6‘4” @é‘@égrogen
atons or Cl-C3-al kyl groups, in particular nethyl groups, or

aral kyl radical, e.g. a benzyl group- Aisecond aspect of the i nvention
provi des a process for the preparation of conpounds ‘of the general fornula
(1) by (a) reagtion foea@t(i@ﬁp%mdaOfcdxﬁﬁ)ﬂﬁﬂ%ﬂ ther médrerda?) Rbrtn2)awhere
R7 is.a | eaving group, a hal ogen atomor an al kyl-, perfluoroal kyl -

or .arylsulfonyl o( and all other radicals have the meaning indicated
in corrpound (1), W|th a conpound of the general fornmula (3) R3-N(R61)R62
(3) where R8 is a hydrogen atom or %g netal atom such as, for exanple, a
lithium sodium potassium cesium Scal | um or barium at om and R61 and
R62 have the neanings indicat eg.in: und/;ﬁl) 16 August 2005 - (b)
reacti on of a conpound of the geng or a (4) (4) 5in which R9 is t he
group. - OS02CF2 +1, a halogen ato t| cji{jarl y @)brom ne or iodine atom
or another |eaving group, ancsa ' icals have the neaning

i ndicated in conmpound (1), 10 with{a co ound of the general fornula (5)

'RIO (5) R3

'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—Rs51
mo@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




where R10 is a group containing a netal, such 15 as a trialkyltin group, a
- hal omagnesi um group or a group containing a nonnetal, suchi@auglst2ads
Silicon etc., group containing, a dial koxyboron or a di hydroxyboron group,
a hydroxyl or nercapto group optionaLIchgnverted 20 into a netal salt,
such as, for exanple, a I|ithium sodium potassium cesium calcium

barium silver or copper salt, t r QUP.-.G =C: . a _gr
) CRB2-CRE3R31. of - ORISR 7125 50 %&?ngﬁ%keeqz g?a];{gcb&ﬁ‘{"}'g raétq%iglr?m iN whi ch
R31 25 is a group comrgiamicgderivesives afntheematalssuentasnedor on,

silicon etc..guch asa vthal kyhbdhgrqup. 25 hal ATPGARALY MLGEAYD b

di al koxyboron group or a di hydroxyboron group,_ and all other_radicals have
the meani ng 30 i ndi c&Eé&LiANC GHpolinGomPPUng t9f obhRi O88GE2lpr ™ fat i on of
a catal ysg., such as,(gfior 16-August- 2005 - 12-- 5 exanple, copper, nickel,
pal | adium platinumor organic derivatives of the netals nentioned; (c) if
Y in conpound (1) is a nitrogen atom by reaction of a conpound of the
general formula (6) where R32 is aRéydgpgen atomor a netal atom 10 such
as, for exanple, a lithium sodiumjpotgesium cesium calcium barium

- silver or copper atom and alr r i cal| have the neaning indicated
in conmpound (1), with a conpound e @Wneral formula (7) 15 R33R2 (7)
where R33 is a | eaving group, lal ogén (6)

: R4

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) '




~atomor an alkyl-, perfluoroal kyl- or aryl 20 sulfonyl group, and R2 has
the neaning indicated in conpound (1), or .25 (d) if Wi néanpst2@5 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, for exanple, ayHddd Ug32 PeLASSI KPBrod@si dfdmCakCidinnebal i aipmsi | ver or

copper atom and all _other radicals hqfe t he ﬁegﬁL%81 ind'gated in

-conmpound (1-), wi tH cBffpouhdTof TR Genér att -8l a P§§ RI3TRL (9)

where R33 is a | eaviexgugt,oumleiygn, ddalwgersiltamor aoppékygtom,

perf | uoroal kyl - or oar yl.gi] T onyh,r 0P, o A0H K1 Hase! he.ankBgnhgdi cat ed
[ e

in conpound (1). A?t ra aspect of the invention provides the conpounds as
defined in the firdndispsed ahel -reaPerbediident Wik asecompoyter@py. - The

conpounds (1) as dehiengénictaineohinhaty gsgect and its enbodinents can be
enpl oyed as antagoni stS of gonadotropin-rel easing hornone, for exanple for.

male fertility control, for hornone therapy, for the treatnent of fenale
. sub- and infertility, for fenmal erg®ArLa¢epti on and for tunmor control. In
male fertility control, the conmpounds as defined in the first aspect and
its enbodi nents bring about a |lowering of spermatogenesis. Preferably,
conbi ned admi ni st rehepa RE3X hiandr oyeagingkgsopbaces. . ga thsteseer one or

atom or an alkyl-, perfluorcalkyl- or
arylsulfonyl group, and Rl 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.




testosterone derivatives, such as, for exanple, testosterone esters. The
adm ni stration of the testosterone derivatives can be carth Agust2005f or
exanple, by injection, e.g. by intranmuscular ..depot injection. 16 August
2005 13a A fourth aspect of the inve%cji on provides a use of the conpounds
as defined in the first aspect and its enbodi nents for the manufacture of
a nedi canent for treating endonetriosis, uterine |eionmomas, and uterine
fibroids, for controlling male fertility, for the treatnent of fermale sub-
and infertility, for female contraception and for tunmor control. In

hor none therapy too, for exanple for the treatnent of endonetriosis,
uterine |eiomyomas and uterine fibroids, the conmpounds (1) can optionally
be enpl oyedr ifdy i i it h het ropones, e.g. .estrogens or/ and
progest i ns. Corrbi(i(r?g&?i gﬁéég? \t,}#e &%%H %ﬂ?%%g] nH 8t spr%‘g]c%?%i Ay B8t Het the

i nvention &RIwEle-seldefived pantiht Fes5t0gepeaE0RNA § tIUEMRN iment s

Ral oxi-fene(j{ - ar %h%arti cul grlfy.l preferred. Moreover, the conpounds (1) as
defined in the fiTst aSpBR3SHH Pt s ehbodt nededigameniust £2005 tredatican be
enpl oyed f endonwtedsigig,t e @ind efddddiddmad OF ' aduci

ovul ation, and the treatnent of steri Illptya.tsf"S ?ﬁéfﬂgé% ‘Eérfﬁgﬁ&lgghefor
conpounds- “Ctrald 14ds gradid tfgsttel Liftor, clant ridoept reathenWosENfefaus thg-GnRH
ant agoni st gngan; Re-adm pi st er on. da 1 to 15 of the cycle together with
estrogen, preferably %?E%er?gﬁro%en&%ﬁ? oM HGEEPTIST gayd 16°F0 Dumer the
t aki ng cyckentx0lprogestagen is added to the estrogen- GhRH ant agoni st

conbi nati on. The GhRH ant agoni st can be adm ni stered

In hormone therapy too, for example for the treatment
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




continuously over the entire cycle period. In this way, a lowering of the
hor nrone doses and thus a lowering of the side effects of tohgwet2@lSogi ca
hormone | evel s can 15 be achi eved. Euntghernore, advantageous effects can be
achi eved in wonen who suffer from polycystic ovarian syndronme and

andr ogen- dependent di sgasespaUChe@si &8, £oeborihaaaithdi r Feba@m An
| nproved cycle control = conpared with previopus adninistratioq?n%hgods S
e

al so 20 to fertédidot-edEOTuPKREPIEN AN at PEHELRY e OBEARGH OFr 0T

hyper pl asi &reganaeal JdF @estiildityduri ng chenot herapy, controlled ovarian
stinmulation/artificial reproduction techniques, early infantile

devel opnental disorders, e.g. precocious puberty and pol ycystic ovaries.
25 30 A edmodienthmy hatdi ethe- cloepGuREsaddni sixe bel$y supkahéd for the

(reatment g, NoLaRAPIJEREINIEN rONGARES: S dtho PLARE 0RALSGLnbEEAS!

cancer, prostate cancer,. ovarian cancer endonetrial cancer in that .
they suppr€é® the exdpipiwiaredexihl s otd #or fone®f THBSCoR¥GHRds (1) as

defined inchhethierst AECledtitbdds, epbedepBPl awe thui tvdie asoﬁnRHd_ |
y nedi ca

ant agont st s 101 Adn oLl BLOTAONTY e SuPube kR ciet SLUARLY,
ani malin  1prégeushgef05isl5aldeidni sor atieonesanobenea@nkiedmisgomi gt known
e o St BT T LTy Ly A e R Y
(1) are 5 booughtously averfthm entiypablele perigd-nilg i ivaind
gptionally%plﬁﬁggﬁﬁﬁhOEh%EEBQEHEkﬁﬂ%hao§&§QgﬁébﬁﬁusVshmgwg%fﬁﬁﬂdf
i luents. al "admni stration- can_be
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.




-carried out, for exanple, in solid formas tablets, capsules, coated

-tabl ets or powders, but also in the 10 form of a drinkabl elGalgust 2005
Nonoral administration can be carried out, for exanple, by nmeans of

i ntravenous, subcutaneous or intramuscylar injection or by nmeans of

oi nt nent s, 1creams or suppositories. Optionally, it is also possible to
carry out m ni.s e el.eas oL m n var
dependi ng on %Ple Jt%/u!;ét"alfdn ntc:h catl onégyﬁgeée\l?ggl %ﬂ 3 knh-ge&%dldlgilgggﬁ t he aée,
sex, body weftglht axampie  serslivyit ytaRiqmdsubj §6Ftﬁélb’e t r SREERT

%ef e(rjabl yE vdlfs doses: B, 0. ?%gts%ﬁgr ny, o&artlﬁyl arl ynpeetesably ofopal 20 to 3
and nost preferab vy o to per kilogram o ody |ght per day
are admi ni st@EekL A 5 r 4 oiﬁ’re(?&lrrr -caff FedCB‘ﬂPOPﬂgﬁ si qu,& e*tose or a

number 8‘5 a bsARRiat ertases Zori nuﬁbelblef aﬁrtadmimsyr@tebnr r auid
breferred éic%ﬁ)%{n%ba# 5. PSEOT o | RVRCARARSASRILY - o trETREEhTe
N- et hyl ami nosteidies - &ni2or6'dildidrits. CNralN iﬁmmsﬂﬁ%trﬁzon)cﬁm Beh dro-4-
_y L, - 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'0.0l 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:




y Ou r oxoquinoline-3-carboxylate NF i~ F b Ethyl 6-(4-acetam dophenyl)-
‘ " (N--benzyl--N- 4 O nethylan1nonethy|) 1-(2',6'- I T O 16 August 2005
dlfluorobenzyl) 1,4-di hydro-4- i | \ N Foxqu|noIine-3-carboxyIate
~ 6-(4-Acetam dophenyl)-3-iso- -'Y 0 Cautygyl -5-(N-benzyl - N-net hyl -
am namet hyi )-1-(2',6"'- 0difluorobenzyl)-1, 4-di hydro-4- N F oxoqui noline F ~
Isopropylﬁ-(ﬁaae_ez&aﬂaﬂpy pfbéeﬁéadaé%pézﬁ&g benzyl -N- 0
Onet hyl am nonet hyl) --1- (2" 6' - D, ~ (difluorobenzyl) -1,
- 4-di hydro--4-=

2-Propyl 6-(4-
acetamidophenyl)-5- (N- benzyl-
N-methylaminomethyl}-1-(2°,
difluorobenzyl)—1,4—dihydro—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




N Foxoqui nol i ne- 3- car boxyl at e gA2-Propyl 6-(3-acetam do- N
6- pyridyl)-5-(N-benzyl -N-- i O onet hyl am nonet hyl )-1--(2' B AugusN2@Do<,

di fl uorobenzyl)-1, 4-di hydro-4- N F i~ oxoquinoline-3-carboxylate F 16
August 2005 - 17 \2-Propyl 6-(5-acetanmido- 2-thienyl)-5-(Nbenzyl--N- th H
k 1)-1-(2° NNQO6' - ~ =th l i y Ome Qy amnone”
di f| uor obenzyj ) -1, 4dr 0-4- | oxoqu| nobi-Bpy3- carboxykatpiBbhyl 6-[1} (4-

H { 2-thienyl)-5- (N-benzyl-N-

NN 0 0
\l( X o~< methylaminomethyl)-1- (27,6’ -
° 1 di fluorobenzyl) -1, 4-dihydro-4-

oxoquineline-3-carboxylate

oe

Q Ethyl 6-[1~(4-
N o o acetamidophenyl)vinyl}-5-(N-
o/ benzyl-N-methylaminomethyl)-1-
f“‘ @ Ni . (27,6 -difluorobenzyl) -1, 4-
N b dihydro-4-oxoquinoline-3-
E carboxylate

7
N

o/ acetamidophenyl)ethyl]-5- (N-
@ | benzyl-N-methylaminomethyl)-1-

Q_ Ethyl R- and 5- and R, S-
6-[1-(4-
H

O
2N N” F . .
(2',6'-difluorobenzyl)-1,4-di-
E hydro-4-oxoquinoline-3-carbox-
yvlate
Q Ethyl 5-(N-benzyl-N-
NI 0 o methylaminomethyl)-1-(2°,6'-
O,O f o difluorobenzyl)-1,4-dihydro-6-
/502.” N~ E (4-methanesul fonyl-
‘b : amidophenoxy) -4-oxoquinoline-
F 3-carboxylate
Ethyl 6-(3 —acetamidophenoxy) -
! 5- (N—benzy1¥N—
Ny o0 o
o y methylaminomethyl)-1-(2/,6' -
© ] 0 difluorobenzyl) -1, 4-dihydro-4-
NH N~ oxoguinoline-3-carboxylate
SN &
Q Ethyl 6- (2—acetamido—5—
; pyridyloxy)-5- (N-benzyl-N-
Ny o o
e o methylaminomethyl)-1-(2°,6'-
l N v E difluorobenzyl) -1, 4-dihydro-4-

g
' ﬁ kl© oxoquinoline-3-carboxylate
F .




Nacet am dophenyl ) vi nyl ]
:6'

-5-(N- Qoenzyl

-N-net hyl am nonmet hyl )-1- Q O N F(2'

-di fl uorobenzyl) -1, 4- dihydro-4-oxoquinoline-3 -- F il6augysl2005e
"Ethyl R and S- and R, S N6-[|-(4- 0 QJacet am dophenyl)ethyl]-5-(N O
benzyl - N-net hyl am nonmethyl )-1- N "' F+g'5 6" -difluor obenzyl )-1,4-di-
Fhydr o- 4- - oxoqui_nol i ne 3 carbox- ylate Ethyl 5-(N-henzyl-
Nnet hyl am norethyl) , 6" - OOdIflEth{ begnzogl_) 1, 4- di hydro 6- OO0
~$Ox, N F(4- met hanes onyl am dopher

anm dophenoxy] - 4- oxoqui I n =
6- ( 3- acet am Jlopheno w
I

3-car

b-/r]zy

H)é;%‘iag\xo U|nI|r}1,_5_

oy 3 10384 Bl - ety ) - 1- (2
N-methylaminomethyl)-1-(2°,6°-
difluorebenzyl}-1,4-dihydro-4-

oxoquinoline-3-carboxylate

F
4:2* 1-[6- (4-Acetamidophenoxy) -
N, o o Ifj 5- (N-benzyl-N- '
0 j::ro l HjTi\N methylaminomethyl)-1-(27,6"-
|2 N~ F difluorobenzyl) -1, 4-dihydro-4-
F oxoquinoelin-3-yl)methyl}l-3-
pyridin-2-ylurea _
<:2~ 1-[6-(4-Acetamidophenoxy) -
TN o o 5- (N-benzyl-N-
o 0., L ﬂ : ]
o @’ 'ﬂ ” N” | methylaminomethyl)-1-(2",6"-
e N E difluorobenzyl) -1, 4-dihydro-4-
%Ei) oxoquinolin-3-yl)oxy]l-3-
F pyridin-2-ylurea
<:2L Ethyl 6—(4—hydroxyacetamido—
ﬁ’ phenoxy) -5- (N-benzyl-N-methyl-

.| difluorocbenzyl}) -1, 4-dihydro-4-

I

aminomethyl)-1-(2,6

oxoguinoline-3-carboxylate

Ethyl 6-(acetamidophenoxy) -

~ {(N-benzyl-N-
methylaminomethyl)-1-[bis (2~
fluorophenyl)methyl]-1, 4~
dihydro-4-oxoquinoline-3-
carboxylate

-diphenylmethyl-1, 4-dihydro-

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

4-oxoquinoline-3-carboxylate




di fl uorobenzyl)-1, 4-di hydro-4- s N F NK ° oxoqui noline-3-carboxyl ate off
.. Ethyl 6-(2-acetam do-5- pyridyloxy)-5-(Nbenzyl-N 16 August 2005

met hyl am nonet hyl )-1-(2',6'- a O difluorobenz crOixilfl)-1 4-dih dro-4- vy
,» Y oxoquinoline-3-carboxylate 16 Augygt_2005 - 18 / Ethyl 6- (2- g- ]
- met hyl am nocar bonyl - 5-- |, 0 O pyridyl oxy)-5-(Nbenzyl-- 0 O~~ IN! N
FN- et hyl am &'ﬂ@etﬂi‘\}éﬁ%ﬁc(ar? wi11 Qo fleuetplengyl) -ih i AMEL- By the

Foxoqui nol i ne- 3- car box e
following examples.

Working examples

5 - R -
Example 1
Ethyl 6~ (4-acetamidophenoxy)-5- (N-benzyl-N-methyl-
aminomethyl)-1-(27,6’-difluorcbenzyl)-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]




1--[6-(4-Acetam dophenoxy)- 0 O 5-(N-benzyl-N- 0 O ~Nnet hyl am nonet hyl ) -1-

(2", 6 - ~ ~/ N Fdifluorobenzyl)-1, 4-di hydro- 4- 16 August 2005
Foxoqui nol i n-3-yl)nethyl]-3- pyridin- 2 --ylurea 1-[6-(4-Acetam dophenoxy) -
Qo0 5- (N--benzyl-N- O 0 k #~nethyl ard ngjret hyl )-1-(2',6'- '~ N

Fdi fl uorobenzyl) --1, 4-dihydro--4- oxoquinolin-3-yl)oxy]-3-

Fpyridi n-2-ylurea Ethyl 6-(4- hydroxyacetanido- Nphenoxy)-5

(N-benzyl -N-nethyl--O 0 0 O/ am nonethyl) - 6'- 0.1 ! r NI :

di f1 uor obenz¥P§ - ptantynfyFgLgriago le&%&qU|ndﬁ|ﬁ€?§§m&9PBB§9P§Yé—F b
CEt hyl 6- ( acet ashuophaseby) y - b~ (N penzgd £ Mofbirkyl) -1, 4-dihydro-
nEthylan]nonEth%o%ulnéfqgézﬁ-carboxyiaég fl%%%Opheggélﬂgéhyuhl--%he4-

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)




di hydr o- 4- oxoqui nol i ne-3- N F aFcarboxyl ate Ethyl 6-(acetam dophenoxy) -

- 5-(N-benzyl -N- 0 O net hyl am nonethyl)--1- O 0--/ 16 August 2005
di phenyl net hyl -1, 4-di hydro- Q| N 4-oxoqui noline-3-carboxylate O ka 16
August 2005 - 19 The invention wll %é(urther nore illustrated by the
foll owi ng exanpl es. Wrking exanpl es 5 anple | Ethyl

6- (4- acet am dophenoxy) - 5-( N- benzyl - N- net hyl -

am nonet hyl ) gd- (2%, 61-@@ Lupgebernzy! 28d; 4- di hydr o-
4- oxoqui nol i ne- 3-carboxylate .10 J 78 ng of etyl
6- (4- acet am dophenoxy) - 5- (chI oronet hyl ) -

1-(2', 6" -di fbuor obengy! ) - 1, 4-1di (l2y dre0 —dHiEdagpriobenizyd ) 3113 - dahhrdxy’l-ét-e
dlssolvedlnSrﬂ f d| t h E 1t with 84 }il of
N- net hyl benzyl amﬁ ng ﬂ; %‘E@ll i sopr@p{/%ﬁdﬁ’gm%e% and the m.xture

was stirred at roomterrperature for 20 hours. After addition of 20 m of
aqueous sodi um bi carbonate 20 sol uti othg precipitate was filtered off

with suction, washed with water Aan h n th n-hexane and dried at room
tenperature in vacuo. 70 ng of the ei 0
N F

s

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: M®= 406 [M = 406]

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




conpound are obtained. 25 NVMR 6 = 30 1.3 (t; 3H CH3) ; 1.9 (s; 3H NCH3)
©; 205 (s.; 3H, CH3) ; 3 .55 (s; 2H, NCH2).; 4.27 (q; 2H16 A@de)20054. 91
(s; 2H, NCH2) ; 5.68 (s; 2H NCH2) ; 6.85 (d; 2H, ArCH); 7.1-7.22 (m 7H
"ArCH); 7.26 (d; 1H, ArCH); 7 42-7.6 ( 4H, ArCH); 8.72 (s; 1H, NCH); 9.9
(s; 1H, NH) Ms: FAB: Ma- 1 526 [M 5 16 August 2005 - 20 The starting

material, etyl 6--(4-acetan1dophenoxy) 0
'5-(chloronethyl)-1-(2', 6" -di fl uorobenzyl }-?1j4- §i hydr o-
4-oxoquinoIine-3-carboxy|ate43majggjr HE%j:%g’gﬁkdﬁ foll owing way: a.

Et hyl 1, 4-di hydro-6-fl uoro-5- Ml q | tne- 3-carboxylate 10 50 g of

4-fluoro-3-nitroaniline and 69 of diethyl elhoxynethyl enenmal onate were
heated at 120C for 15 3 hours. The m xture dded to n--hexane, stirred
for 2 hours and the crystaH ine--materi al |tered off wth suction

and dried in vacuo at roomtenperature. 93 g of diethyl
N- (4-fl uoro- 3- nitrophenyl)anino- nethylenenalonate are obtained. In 3

portions of hi 50 ,xture of
- 26. 5@6d|pheﬁ€l7 ndJ7§&%@?d%% eny %ﬁeﬁgl %E&Wﬁ%ﬁwﬁi 8&%?Eﬂy as been
preheat ed t of@BGidndarke wioated Wsthst"r‘33 edgat of h|S$3 Wﬁpeh.‘ﬁ@m@efor 30

mnutes. A tpgog COOIMMLrdd d (0iddd Sthal Al B0 s Ofe 28r 8a ek AP6oANd { he
preC|p|tate I'S ered suction., Atotal of 64 %& ture of

ethyl 1,4- dieNRRIABIES JiTo- ]Si rﬁ”th*H:Qﬁ oxXBLF reptHelan iF b ?‘Pa“f‘@‘% nd of
‘ethyl 1,4'dHﬂyd50§ﬁ -df UGhE- Eotpoi@r-@Xecribed above, dissolved in

40 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)
R D _ _
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




gui nol i ne- 3-carboxyl ate is obtained. 30 35 NMR 5 = 1.31 (t; 3H CH3); 4.25
“(qg; 2H, OCH2); 7.88 (s; 1H, ArCH isoner A); 7.92 (s; 1H16M@Hst 200S5oner
A); 81 (d; 1H, ArCH, isomer B); 8.45 (d; 1H, ArCH, isomer B); 8.59 + 8.69
(2s; each 1H, NCH A + B) 16 August 2 - 21 M El: M= 280 [M= 280]
b. Ethyl 1-(2',6'-difluorobenzyl)--1,4- hydro 6- :

fluoro-5-nitEoq4- x(?ﬂuitﬂgl [y T-TRCEN o T %té%our(g cheh@%d?&&éﬁ%%e@esc“ bed

above are stifre room rrperatur of pot assi um
10 car bonat eughdg2H 10 gngf of @éilﬁéé%b@ﬁf?@nbr(éﬁ%de in 6§%)0

di met hyl f or npat gnoTheakeact k@NeBLXhyr 8£iS thadeadatigst dieh @%@%@
amoni um chl oride solution and extracted three tjnes with ethyl acetate.

After drying2ldi t AV AR f ft-ean@ ePdpoFati ngt FH v&H° /A Sof 15
n- hexane mr eqcpgddededand the m xture-is stirred-for 15 mnutes. After
decanting the hexane phase, the residue is recrystallized from ethyl
acetate. 10.4 g of the title conpound are obtained. 20 NMR 6 = 1.3 (t;
-3H, CH3) ; 4NZB: (§;=2H .2Z3XHRY; ;35; 8dH{)s;; 2.2 NCHZ:)H CH315 3.2528s¢m 2H;

A 745 - 7.55 H 7 8. 8. 14
llr-l;Cl_DArCI-l); 8.96 (s { chﬁ)”A JrEs %4%{ vpers), 0] 2?5 pélE'thEH (m

6- (4- acet ani dpphenoxy)Nc_iH:( 2, 65' 5 f | (§ar 0-1H; ArCH) i 6. H;
benzyl ) -1} 4- di hydr o- 5- - p; 4y %pqm,nOinem?char’@oxyLaveziG(ﬁygggy 2005

ArCH); 7.4 - 7.55 {m; 3H; ArCH); 8.71 (s; 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%




- 22 3.74 g of 4-acetam dophenol in 40 m of dinethyl- formam de are
~treated with 733 ng of sodiumhydride 5 (80%in mneral oil6)August 2008

m xture is stirred at room tenperature for 15 mnutes. This solution is
then added to 5 g of the conpound descyj hed above, dissolved in 40 m of
di met hyl f ormam de. After 5 hours at room tenperature, the ‘m xture is added
to ice water;agd the,19) pregioni tale i §efilhes ed of fe W EBmsYGEEONaraf ter
chromatographg ﬁglg?lécé gel (el uegﬁt di chl or onet hanee/ 2-%ropano| 95:5),
5.17 g of thebtairedeonpound are obtained. 15 NVR 6 = 1.3 (t; 3H CH3) ;
2.03 (s; 3H CH3) ; 4.27 (qg; 20 2H, OCH2) ; 5.79 (s; 2H, NCH2) ; 7.01 (d;
2H, ArCH); 7.13 - 7.2 m . 2H, Ar - 7,43.- 7.56.. ( H; .. 7.61 (d;
oH ArcH): T8R{qS 1@-%&%;%69&%&: ?Ll—,ﬁzN ,9H9. 33;13?1H;4‘Ag,9_|)(ﬁ0—|) NB:
ET: M= 8537 [M = 537] 2iH; EOoH,) 6- G4-7acetsami BBphalddiey ) - .88 nodi - HY , 6" -

di fl uorobenzyl) -1, 4-di - 4z,0x0Qui I pex3 25 xylat 6 Aggust 2005

- 23 5.1 g of the af o?%?rﬁeﬁti ghgd coﬂr}}gﬂouﬂ?aré’ hg; rcgge’nar?é% (%'si n99510 ng )
of palladium carbon (A0%H)in7630 m &f63nelmrandll; AMCE) ;fi8¢&Fi A§ioff the

catal yst wi th suction ;@ndyevygporatdfges 4. 8P f the title compound are 5
obtai hod. NVR b = 1. 280t S GE e Y oo ety oHa) ¢ 3,25 (s 2H

NH2) ; 4.25 ;o 2H i .5.5 . 2H CH2): 6.55 (d; 1H Ar . 6.86
) A8y GAC 18 Reg ) ( -

(d; 2H; 10 7.22 (m 2H,
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
" be
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);




ArCH ; 7.4 - 7.55 (m 3H, ArCH) ; 8.71 (s; IH NCH; 9.8 (s; 1H NH); M5
- El: -Mr)= 507 [M= 5073 15 e. Ethyl 16 August 2005

6- (4- acet am dophenoxy)-1-(2',6" -di fl uoro-

benzyl) - 1, 4- di hydr o- 5-i odo- 4- oxoqui nal iske-3- carboxylate 20 2 g of the

af orenenti oned conpound are dissol ved in a mxture of 24 m of
concentrated sulfuric qcid an te&lﬁﬁg .t he gextype igytreated
with 325 ng  of SOdIUﬁ]ﬂItrltg7ﬁ%?4Whl 0 mater at ‘0C. gFtegaé %% m nut es,
the mixture is adjuste@Ht@Hk pH Bt & usithg NGbdi v cEfbortt é\ms?ol ution and
100 ng of urea are added. 723 ng of potassiumiodide in 0.5 m of water
are then addesl: afl: t heM i xt Gr=e 596 dM = &94dt room tenperature for one
hour. After extraction with 30 dichl oromethane/ nmet hanol (95:5, v/v), the
organi ¢ phase is washed w th aqueous sodi um-t hiosulfate solution, dried
and evapér at@ed. Athyl chrofatidgraphpmédophenesy ) gdt (R&r 6&ndi81RA¥ST onet hane

contai ni ng 0- 15%;]6, , 2095y arh 5 -Fd 3R -0PRIQuiki iy 30f the title
canpound are obtal ne 1.3 NVR S = 2H (t; 3H, CH3 2.02 (s; 3H, CH3) ;.

4.25 (q; OCH) :carhoxvlate. oH : NCH2) : 6.83 (d; 2H. ArCH): 7.1 - 7.2
(2H m ArCH); 7.3 (d; 1H ArCH); 7.41 - 7.63 (m 4H, ArCH); 8.83 (s; 1H
N-CH; 9.95 (s; 1H, NH) 10 M5 : es: M+,1= 493 [M = 4921

Y 0 0
0
o JUr o
P N~ F
H

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 ’ '




f. Ethyl 6-(4-acetam dophenoxy)-1-(2',6"-difiluoro-
benzyl') - 1, 4- di hydr o- 4- oxo- 5- st yryl qui nol i ne- 3- car boxyl at et6JAlustRdds 550 ny
of the abovenentioned i odo conmpound, 198 ng of styrylboronic acid, 55 ng
of 10 tetrakistriphenyl- ohosphinepallagun0), 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 added, (fhre mxture is extracted with
di chl oronet hane and the organi c phase |3 waghegyw th sodi um chl oride
solution, dried and evaporated. The repi due ls rin_f/i ed 25 by

t h@mé containing 0-10%

chrormat ography on silica gel (el @ di
1 sopropanol ). 902 ng of the e btained. NVR 6 =.1.28 (t;
2) ; 5.7 (s; 2H, N-CH2) ;

3H CH3) ; 2.0 (s; 3H CH3) ~ 24 (q; 30 24
6.75 - 6.85 (m 3H, ArCH CH=CH);-7.08 - 7.28 3H, ArCH); 1 6 August
2005 - 25 7.3 - 7.68 (m 9H, ArCH); 7.86 (0 CH=CH); 8.75 (s; 1H,
NCH); 9.72 (1H, S; NH) Ms: es: M+ |I=595 [M = 594] 5 g. Ethyl
6- (4- acet am dophenoxy)-1-(2',6'-difl uoro-

benzyl ) -1, 4-di hydr o- 5-f or nyl - 4- oxoqui nol i ne- 3- car boxyl ate 0_J C]{0.450 ng of
t he abovenentfonag efyrtyle EhRIANRE edjjakdphpde | arosdppsefved in
tetrahydrofufangapd 6imacfc et £6idanddat teabeddwiiittD. dlpotrtdbna 3£5

percent %Pluibogmpfeach. 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

0 _/
0 T ©
S &

25




osmumtetroxide in tert-butanol. After stirring at 15 roomtenperature for
15 minutes, 482 ng, after 20 and 22 hours 100 ng and aft et6 Augusbefios a
further 100 ng of sodium periodate, are added. After 26 hours, the
mxture is diluted with water and ext¥a&ted with ethyl acetate. After
drying the organic phase using sodium 20 sulfate, it is evaporated. 352 ng
of the titl egoompountl thee atbivemed:imed f adovoh@b Nvik &issdleed(tip 3H,

CH3) : 2.01 (s: 3H: 427 (q: 2K 5,71 .(8; NCH2): 4 7,12 - 7.22
(m)2H; Ar S;m%.ﬂf(cg;%iﬁoﬁ‘gﬁ—é&“ﬁﬁnfi 715.%‘)21&%%3 %“ﬁ(t% Arbl% ?m]7. 5% (d: 1H
ArCH); 9.0 (thidkylNCHjorigeo7AESer1R) RipUECSOARATEON LTPEHBFUNE, FAB: M

£ 1= 521 [ Mize520] 530 NaghLbyl Gord 4-pceland dopBencuy)sded2d, Gt dhf | uor o-
benzyl) 1, 4- d| h dr o- 5- hydr oxymet h’é@%Af 0X0- _qui nol i ne-3-car box(il ate 16

August 2605 fgc %@n%h%metﬁ@dab n@ﬁgﬁﬁﬂedm%re@wyaé HESRBLSHEYBY in

13.8 m of agediemacu s r esd ek Wt h hment | eryiely 5w1&hngsaa¢hm0f

sodi um borohgdﬁde at.interval s of 1%5\ ?tnut es.. After di iuti n wat er,

the mxture FRLI2%%r altedSwicVRPSERAFE Oa o R B?l@ fi €© 358 i's

washed neut rate ushhiagisedli asn oi E@dbonat e sol ution. After drying with sodium

sulfate, it is evaporated. By 10 chromatography on silica gel (eluent

di chl oronet hane contai ning 0-10% i sopropanol ), 129 ng of the title

conpound-Oar Mgt af rred bs3d foanBHISCHMNR .67 1(84 BH; SH:) CcH8)3:; (g: 02 (s;

3H CH3) ; 4.27 (4, 2, %@4 4.86 (d; 3 @HRL): 538 (1s; Uy O

5.8 (s; 2H, NCH2); 6.85 Ar CH) ;

_ NCH;); 6.98 (d; 2H; ArCH); 7.13 - 7.25 (m;

2H; ArCH); 7.3 {(d; 1H; ArxrCH); 7.53 (t; 1H;
ArCcH); 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~
fluorobenZyl)—1,4—dihydro—4—oxoquinoline—B—carboxylate
by heating with titanium tetraisopropoxide in

isopropanol.




7.12 - 7.22 (m 2H, ArCH); 7.38 (d; 1H ArCH); 7.42 - 7.59 (m 3H ArCH);

" 7.63 (d; 1H ArCH); 8.94 (s; 1H NCH); 9.5-(s; 1H NH 201G\/B19LISAB30525 M)

+ 1 =523 [M= 5221 i. Ethyl 6-(4-acetam dophenoxy)-5-chl oronet hyl -
(2-,6"-diiuorobenzyl)-1, 4-di hydro-4-oxozgqui nol i ne- 3- car boxyl ate 16 August
2005 - 27 80 ng of the abovenentioned al cohol are dissolved in 2 m of

di chl ororrethmﬂ.é Breat ed vm'th 0. 1 m of thionyl chl oride After 20

m nut es at enper i e tur gutrfcted with
5 dichl or orre ré' ---a?l% {Dﬁ benz anucm?o dleamsfm\?\'/és ][eh s’odl u% chl ori de
sol uti on. Afﬁéuodp@engymﬂth éodmhmﬂrguﬁfaée;sobutxremagephﬁndeBﬂ4ng of the
title corrpou LRe 10 NMR 6 = 1.33 (t; 3H, CH3) ;
2.07 (s B%H?)ﬁ&ﬁﬂ%é ] 9a§ﬁ°ﬁ%o%§?" 5.66 (s; 2H, CH2Ql) : 5.75 (s: 2H
NCH2) ; 6398 (d; 2H; ArCH) = 7.137:- 7.25 (n— 2H, ArCH): 7.3 (d; 1H, -
ArCH); 7.53 (t; 1H ArCH); 7.61 (d;_ 2H, ArCH); 7.68 (d; 1H 15 ArCH);
8.82 (s; 1H, NCH); 9.98 (s; 1H NH) es M + 1= 541/543 [ M = 540/ 542]
Exanpl e 2 2-Propyl 6-(4-acetam doph ng 5- (N-benzyl N- net hyl - 20

am nonet hyl')-1-(2',6'-di fl uorobenzyl) n] hydr Q- 4-

oxoqui nol i ne- 3-car boxyl ate 25 This con'%ou dip P
6- (4- acet am do- phenoxy)-5- ( N-ben !$~ M et hyl )-1-(2', 6" -di -
fl uorobenzyl)-1, 4-dihydro-4- o i N&; 3 C ylate by heating with

titaniumtetrai sopropoxide opr opanol . l !

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

Ci o 0
0 /
3 e
F

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 '




"+ 5-(N-benzyl - N- et hyl ami nonet hyl )-1-(2', 6' - di - 16 August 2005

16 August 2005 - 28 Exanple 3 Ethyl

fl uorobenzyl) -1, 4-di hydr o- 6- (4-i sobut yram dophenoxy) - 4-

oxoqui nol i ne- 3-carboxylate 5 This conpggpd is formed anal ogously to exanple

1 frometyl 5-(chloronethyl)--1-(2 fl uorobenzyl y-1, 4-

10di hydr o- 6- (4-i sobut yram dophenoxy) =4- oxoqui nol i ne- 3- carboxylate and

N- net hyl benzyl am ne as a foam . a.

5-(chl oronet hyl )-1-(2',6'-di fl uof@b l) -

1, 4- di hydr o- 6- (4-1i sobut yr ani dopfenox) - 4- oxo- 15qui nol i ne- 3- car boxyl ate O

Thi s conpound is obtained if 4- |ﬁ ¥ ; 'dqpha@ol is 20 used instead of

4- acet am dophenol in exanple 1/c. & ; rt her anal ogously to

exanple 1/d. to exanple 1/i-. Exa— yl

- 6- (4- acet ai ni dophenyl ) - 1- benzyl - 4
. met hyl am nonet hyl ) pht hal azi n- 4- one 16 Augu 2005 29 The title conmpound

is obtai ned by reacting 6-(4-

acet am dophenyl ) - 1- benzyl - 5- (N- benzyl - N- net hylanzino 5

met hyl ) pht hal azi n-4-one with acetyl chloride or acetic anhydride in the

presence of a base such as sodium carbonate or sodi um hydroxi de.

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

am nonet hyl ) phehatazla- 4eompousdobiai nedtannelle bfol reachgngyay 6-44-

6'(4'Acetaniggg@gﬁ!&gﬁﬁé£§ffyi:§£A£§¥U§E{Eﬂﬁgﬂ{?fLﬁHHééﬁ&lamino_
) 5 methyl)phthalazin-4-one with acetyl chloride or acetic

anhydride in the presence of a base such as sodium

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



1- Benzyl - 5, 6-di i odopht hal azi n-4-one (Indian J. Chem 16B, 1978, 301-304)
- are reacted with 1 equivalent of 4 20 acetam dophenyl bor oniécAuagist2005

anal ogously to exanple 1./f.. The title conpound is obtained pure by
chromat ography on silica gel. b. _ 30 -
6-(4-Acetanidophenyl)-l-benzyl-S—chloronethyl 25 pht hal azi n-4-.one 16

August 2005 - 30 6-(4-Acetam dophenyl.)-I-benzyl-5--i odopht hal azi n-4-one
is reacted further to give the Title conggund 5 anal ogously to exanple
1/f.-i.. Exanple 5 Ethyl 6-(4-acatapdop} qpxy) 5- (N- - benzyl - N- net hyl -

ami nonet hyl ) - 1, 4- di hydr o- 4- oxo- | -f{
met hyl benzyl ) qui nol i ne- 3-car boxyl at €71
6- (4- acet am dophenoxy)-5- 15
(chl oronet hyl ) -1, 4-di hydr o- 4- oxo-1-(2 -trifly
3-carboxyl ate, dissolved in 5 m of DWW, ar @ eated with 125 p.1 of
N, N-di i sopropyl - ethylam ne and 126 ul (0.97 nffol) of N-benzylmethyl- amne .
at -5C. After warmng to roomtenperature, the 20 reaction mxture is
stirred for 20 hours and then added to 50 ml of saturated sodi um

bi car bonat e Odditplé?é’cam?a%ph%%ﬂ 1S elrl7 %qu@,dle&ib pHithR 184shianoneashed with
water and dried in vacuo. Fuither €UFI ation iIs carrled out 16 August

2005 - 31 By ch¥BAEESEr apy teTsi | FRa GdiVeusi Mge an taitdént ¥R ng of

90 partssofaﬁaﬁﬂg@m@q@tm@n@xamglaaavf efi .ethanol and 1 part of conc.
amonia - - -- (Rf . 0.38).2 45 ng of the title conpound are obtained as

a foam

ogomet hyl benzyl ) qui nol i ne-

Example 5
Ethyl 6—(4—acetamidophenoxy)-5-(waenzy1-Nwmethy1e
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




M5/ nmol ar peak, M+ = 658 The starting material ethyl

© 6-(4-acet am dophenoxy)-5- 10 16 August 2005
(chloronethyl) -1, 4-di hydr o- 4- oxo-1-(2' -trifluoronethyl --

benzyl ) qui nol i ne- 3-carboxyl ate is prepaed anal ogously to the route
described in exanples la to |i using 2'-trifluoronethyl benzyl brom de

i nstead of d | bgpzylsiAreE d 15 | ea® EbhMbnt -

6- (4- net hyl gbﬁnoggfé%ﬁgf}aﬂg%ggy g{'15 (Sﬁgbglr?zyegel A

net hyl am nongehsA gting (<2 6' -di fl uorobenzyl)-1, 4-

di hydr o- 4- oxegubaeté n©f3dQ@hQ%}bhétﬁaﬁ@ 35 MpAr DEIE nemihdnal andyl

6- (4- nmet hyI am noc%go . _

phenoxy) - CE"i’fi//T) SAEQRAA 61 _di f | uor obenzyl ) - 1, 4-

di hydro-é— oxaqgw :n@l.i3®9-.2- carboxyl-ate, dissolwved in 1.3 pl of DV, are
treated with 35 dal of N N-di 25 isopropylethylamne and 35 pl (0.25 nmol)
of N-nethyl- benzylamne at 0OC. After warmng to roomtenperature, the
reaction nmi x¢umeg it sthe ris Yforc@@amg fugd %Weda@@e@ tfoat nl  of
saturated sqgh g ﬂfaﬁg%ggat@ -S@kdtion. The solid formed is filtered off
with 30 suctlon washied with water and hexane and dried over )égpogphorus

_ pent oxi de | iTRAcEEATEINGY BREEREEE | @t&YdonBolAd2srEaBhEaPheno foam Ms
(esi): M+l (%rﬁl?cﬁ:c[ni\étﬂlﬁ@fill 36 dihey it -Hoxd JTRt (& i-alr it hiprome t hy 1 -

6- (4- net hyl rri rbo b 4 analogousl
phenoxy) - 5- ( ’ﬂ%}/?])lrf Preagboxyilatey HBe ARAPATEY- 2 gous-y

di hydr o- - 4- djcoquxhjaaol roet 8- cdedoxithed e ins pxamafied b&nalt@goﬂtsl yustnghe route

described in, e qrﬁ ug i ~di-
4- hydr oxy- N—rbrret lgi?lozllaorqhﬂetc]:gl3}|lrilosetjﬂglggL #ﬁtf acet - a%tfoﬁe%. 2,6-d1

fluoromethylbenzyl bromide.

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




Exanple 7 5 Ethyl 6- (4-acetam dophenoxy) -5- (N-benzyl-N-nethyl am no-
“methyl)-1-(l-napht hyl met hyl ) -1, 4-di hydr o- 4- oxo- qui nol i ne-15 A&ugusbydsat e 45
mg (0.081 mmol ) of ethyl 6-(4-acetam dophenoxy)-5- 10

(chl oromet hyl ) - 1- ( 1- napht hyl net hyl ) - 1, 45 ¢li bydr o- 4- oxo-

qui nol i ne- 3-car boxyl ate, dissolved in 1.7 ml of DW, are treated wth 46
pl of N-N--dij;goproRy ?rti@ékcgﬂhnﬁeEHQIbéﬁzéﬂnhdéo §§s€f@@&1) of 4-acet-

N- et hyl benzyl am™ne -at warmng to roomtenperature, the reaction
mxture i s 15"M4EGoPRERHor 20 hours and then added to 15 m of saturated
sodiun1bicarbonate solution. The solid forned is filtered off with

sucti on, ed wi.th _water and hexane and dried over phosphorus pentoxide
i n vacuo. fl % He title conpound are obtained as a foam 20 M5 (esi)
Mr+1 = 639 [Mtﬁy1638}(lh@cetmid¢@mwi-eﬂ @!-rmnzyl -N-methylamino-

6- (4-acetam X4) (3 2naphthyimethyl) -1, 4-dihydro-4-oxo-
(chl oronet hy%%p'?‘ gapht(% rarlgtﬁ W'mf 4Yd|)h dro- ﬁ %XEOZS o

qui nol i ne- 3- E¥APELE-S Férbpgﬁ&ﬁéﬂ anal ogousl y to the route described in
exanples la to 1li using 1-chloro- nethyl napht hal ene i nstead of

2, 6-di fl uor onet hyl benz br om de. nmp nonst [ on of he

ant agoni st i c4 éct”i‘%n(g)g%t &y )s ‘BES@FE?’& 4/\@‘348 aﬁ‘éld{cf |%ﬁ'g

(Frankfurg / Nﬁbhloraﬁe&ymnl}(1Ihapnahpmédhwas labediihﬂdm-tth-d}%i by use

of the chl oram n od, and 1251,.(400Q G/ |5 g A rs mpfggchl er,
ﬁ'ﬂlﬁ?) czimﬁgo?cg%g? dl(ss[? % THO! 4

Br aunschwei g, Fed “$ibstance was pur| by réverse
phase HPLC oara tSﬂheedsmlthO@S Ml od M%ﬁé@wmmrhet@a’rlmh@ sinfe 16

August 2005 36337 Pyl i WhbcRPIbassyoahifs! §E0028% 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 HPFLC on a

Spherisorb ODS II column (250 x 4 mm, particle size




trifluoroacetic acid at a flowrate of a 0.5 mM/mn. The specific activity
* was 2000 G /nmmol. 5 All other chemicals -were obtained fromaugenresci al -
source in the highest available degree of purity. b) Cell culture Al pha
T3-1 cells (Bilezikjian et al., Mal. Emgpcinol 5 10 (1991), 347-355) were
cultured on plastic tissue culture plates (Nunc, 245 x 245 x 20 nm in
DVEM redi um 35 20n{ G bge- BRur ot aliitly (@4l neicdcbnicalifleyer.ass CHO 3
cells 9193-9200 apart from ,was used. Egvgenstei n- Leopﬁlgsh%f en
Gernany), pERLEFPPFAAEEBEC| 20FMIt &t i oryern hnd gf ut afihEFo. 01

nol /1) and 10fef epatif{ECS:tPALCY abas a2 000 e3i. /itoel be, CGermany). (Schnmid et
al., J. Biol. Chem 275 (2000), were cultured under identical conditions,
the fact that Hamis F12 nedi um (G bco-BRL) 10 confluent cell culture plates
were rinsed Ablceothidth chemikcads phesphatdaigeder 8808ald nECFBELCLEA ( PBS) .
The cells ""Eégrééfi’f?séﬁé higRedt faPBHiy S&ga0 nee Ghiritgth a rubber
scraper and sedinented by centrifugation 25 at 800 rpmfor 10 min in a

| aboratory centrifuge (Heraeus). The cell pellet was resuspended in 5 m
of 0.25 nolphi sugepses@1Odraol /1 triethanolamne, pH 7.4. The cells were

e, O s S s i AR T,

t he 10 (1991), 347-355) were cultured on plastic tissue
' culture plates (Nunc, 245 x 245 x 20 mm) in DMEM medium
{Gibco-BRL, Eggenstein-Leopoldshafen, Germany) ,

containing penicillin (100 1.U./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 riﬁsed twice with
50 ml of phosphate-buffered saline solution (PBS). The
cells were harvested in 5 ml of PBS by scraping pff
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).




sedi nrent was di scarded. The supernatant was centrifuged at 18,000 rpmin a
" Sorvall SS34 rotor for 30 min. The pellet (cell nenbranesﬂemssmended
by pottering in 5 m of assay buffer (0.25 nol/|l sucrose, 0.01 nol/1 35
triethanolamne, pH 7.5 1 ng/m ovalbupan) and stored at -20C in 200 pl
aliquots. The protein determ nation was carried out according to the

met hod of Br @dforaec(eﬂﬁalr aBsgghem 72 (1976), 248-254). 16 August 2005 -
34 C. Receptor .assay investigations for et|t|o cur wer e
carried out §nf1|"f18I i &&Vggtlgaf:égpssa Fe EGAPE] ﬁ@&np‘ 0gr’s F tﬁ\eé%cell
nmenbrane suspemsiied (G pgsof pripkicated or AaTRsk ceﬁﬂngleorcomt@meég of

protein for g3 cBll She <20 1Phefork2 AaBbLsdrbUser el B (100c020 | pm per

sanple for ion curves a ween 000 'pm_ for
saturati dn efper igfintls)cabbs20rpl4lofig eof BIPteinorfon eGHOZomeddNd: -

sol ution. Theggt gt o@omqum%e:wq@a %Qs@h:%i%v‘%dobnodbsﬁg}d %rV\@taﬁrbl‘ér 50%
ethanol. Serial  dilutions (5 wer e

prepared in £e&t CB@PFEFth’HeCHEH@Eeé‘Pﬁl PeEWﬁﬁFnéS%sanéetzgro %?Qd PR t he

‘presence of @areéaeﬁsaaioﬂnéﬁb@tmdntbwseﬁel 20 11006 &@ks/clbuf"fbe best
‘sanmpl es were ubat ed 15 .at r terrperﬁ_lure for 30 mn. undwggg free

| i gand vveret§§ ar & EE’OH{/‘% I?? T WAt Fan F&C fFTRYER 5 5
di anet er)o usdmgsahvéd:h cdion HOstddlledctwatrerewixce50dnd issheld tﬁﬁ@’eaﬂu th 5 m

of 0.02 nol/} !()%grva 567%6 s The1 b f&t@dsS\/\e%e st enad Wi t h0e3% 20

pol yet hyl ene| m ne el berg, rman 30 mnin order to
reduce the nonepecedi énblil?ﬁﬁ?thgblfﬂf@r rdﬁi@a@@ﬂﬁpﬁylféﬁalbﬂéﬁim@tﬁésf| lters

was det er mi ngdeéfini fod ¢ £9UBE Chn( \Wldas LB dATAbYEzaad) . 16
August 2005 V\D 02/ 066437 FgCT/ EPQ2/ 01882
buserelin (10°° mol/l). 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).




- 35 dains - 1. A compound of the general fornmula (1): R6 (1) R3 10 15 20
“in which R1L (a) is an acyl group --COR11 or CN, where Rllis Aggudt SG0sur at ed,
unsaturated, cyclic or/and (hetero) aromatic organic radical, i

particul ar go ioppgawsas7or anched al kyl chai n havi ng 1-gdy/@poH/ @I8B820r a
phenyl; furan or thiophene group optiofpally substituted by al kyl groups or
hal ogen atons, and (b) a carboxylic acid ester group -CO OR1l2 or

car boxam de group -CO NR12NR13 or a OFPAkims SOX- R12 where X =0, 1 or 2 or
-S02- NR12NR13, where R12 is a saturated, unsaturated, cyclic or/and
(hetero) aromatic organic radical, in particular a linear or branched

al kyl chai n havi ng &ok@otndab@nBheafenedbkyFoghoup haying 7-20 C atons,
where the aryl radical can optionally be substituted by al kyl groups or
hal ogen atons, or a phenyl Tadical- optlonalry substituted by 25 al kyl-
groups or halogen atons and R13 carf’®he 8 hydrogen atomor a |inear or
branched al kyl chain having ks10 Q ato ¢y (c) is the group

- A-NR14- CO- NR15R16, in which A ’kyl ene group having 1-4 C atons,
in particular having 1 C atom o( IIy,l substigyuted by a Cl- C6-al kyl

8'

group, a carbonyl - R4
s R3 R2
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



group, an oxygen atomor the group -SOX- where 16 August 2005 - 36 X = 0O,
1 or 2, R14 and R15 in each case independently are a hydrmosmyudt 260501 a
[ inear or branched al kyl chain having 1-10 C atonms and R16 is a |inear or
branched al kyl" chain having 5 1-10 C at®#rs,- a cycl oal kyl group having 3-10
C atons, a cycloal kylal kyl group having 7-20 C atons, an aral kyl group
having 7-20 C atons, x wherge the gryloradical g epti opgl leadte ugestituted
by al kyl groups or hal ggen atons, a 10 phenyl group optionally.substituted
by alkyl groups or hafegendgprbh¥, age h@i’é?"‘a‘g?&l PEN Y Bptitoivarl y
azbSti tuted by ﬁ' léyl ofl BYafched aakggeaha&ﬁnﬁla?(rﬁz?gi 4-a 09100 @ omSHERZ! ) ﬁzz’
ere RR1 is a hydro .15 atam a Cl-C o-- oup _Qr .an .L.aonal |y
substituted phenyl rgﬁé &fid 2RIFIE ST o ??%%%?%yag%%gtFgﬁﬁgdhbgé% | ring
or naphthyl ring, oi-a0gCoapomSH @H(RAI)RMky WhereuR2Baundg R240h&ve-t he
meani ng of an option 2Q s ' yl . .ring, ;apd y Nceach
case i ndependently c%%$%%’a%lhggg%béﬁkgﬁgggg? ﬁ&% yPg%%gg .ﬁgﬁgnéﬁ 1-10 C .
atons and R3 can al saet¢msa dnal agehkeal oo REAYENG d’r‘%&p ‘{%)i eSSy a t he
‘radical Z, Z G/Q -Rglere-- el Nath1Ch GadicaiCCan - CoPtionbEly, @@ oxygen
or 30 sulfur atom Z is a direct bond, _an oi%gen 0[1 g sul fur atom_the
group CH R52 or - CHREPREHLtyeRd DyindteyR59TSHES RBE PAGEHERIENHCIY  of* one

anot her 1lgave the nmeashagy df grduydr egetoatdiyorsubstituted 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




-an alkyl group and n is the nunbers 1 and 2, a 35 -C=-C- triple bond or a

* group - CR52=CR53- or = C=CR52R53 having the E or Z confi gured Agjust 2088er e R52
and R53 independently of one another 16 August 2005 - 37 have the neaning
of a hydrogen atomor an alkyl group, t7is a CH2 or an NH group, Qis a
carbonyl or -SOx group where X =0, 1 or 2 and R51 is an am no group

optionally substitutgdvBy theafedhkvly' off @URndr@gen |a.ltla>@fal’01:0l’arbl’aﬂn@16d al kyl
group optionally substituted by hal ogen at ons, (I;%_?rox or I koxy _groups
or a cycl oal kyl ~gr ouf*°HBvi ny 3"57 Ai ngtieifer 82 bsﬁ’tf?ted by

hal ogen atons; hydroxykbonyal b@xysggogpsuplﬁhéeﬁe i ¥ the, gliounpr 2 and

CH2- N(R61) R62, wh 1.i h . i nd
an_ al kyl or oup and Pe3 1 2R ARFE SO o Aniad SUORERS, of

aral kyl dFoup or hetenoaldvyl addoup.group ehakimapr7- QIJ tranghgeda®d k3 can be
the groups -T=rN H brbgpa tg.gln%'itl?ts '%s@mléé&tﬂfr hahb?eﬁt %re%ﬁissorrers of

“the structures nentione thereof wth yS|o ogi_cal ly
tolerable acids or bﬁ@é@XYQ On B4KFPFUNETRYPE| QFnméd qYﬁJ@I edikyd group

characterized in thatagbng 3-X ¥ih§ HRALARAUP MNtivn&lle dubstibuded
by halogen atoms, hydroxyl or alkoxy groups,

10 R6is the group CH,-N(R61)R62, where R61l 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.




3. A compound as clained in claiml or 2, characterized in that 30 Rl is
the.group -CO-R11. 4. A conpound as clainmed in claim3, clgxacteroosed in
that RIl is selected fromnethyl, ethyl, i-propyl, 35 phenyl, 2-thienyl
and 2-furyl. 16 August 2005 - 38 5. A (é%rrpound as claimed in claiml or 2,
characterized in that RL is the group “CO OR12. 5 6. A conpound as cl ai ned
in claimb5, characterized in that R12 is selected fromnethyl, ethyl or

i -propyl. 10 7. A conpound as clained in one of clainms 1 to 6,

characteri zes, i n 4 hadmgRAiné s 221 Eimell firuerlabenZylomroup. 8. A conpound as
clainmed in one of 1_ﬁ:I U B 383 n haracterized in that R3 and R4 are
hydr ogen at ons. ¢ conpound as clainmed in one of clains 1 to 8,
characterized i n Rhats 20 dgipoup diG¢Ed@R¥ond or an oxygen atom 10. A
conpoundcas clained in one of clains. 1 to 9, characterized in that Gis
-C=C-. 25 11. A compound as clained in one of clains 1 to 10,

charact eri zed i n & amRoynd A5 N th I3F L™ R conpound as claimed in one
of clains 1 to lhhardtdaxcifsd ziad dhag hat Q is. a carbonyl group and R51 is

1- C6- al kyl ; j
.a Cl-C6-al ky R12 is selected from methyl, ethyl or i-propyl.

10 7. A compound as claimed in one of claims 1 to 6,
"~ characterized in that
R2 ig a 2',5"'-difluorcbenzyl group.

8. A compound as claimed in one of claims 1 to 7,
15 characterized in that
R3 and R4 are hydrogen atoms.

9. A compound as claimed in one of claims 1 to 8,
characterized in that

20 Zz is a direct bond or an oxygen atom.

10. A compound as claimed in one of claims 1 to 9,
characterized in that
G is -C=C-.
25
11. A compound as claimed in one of claims 1 to 10,
characterized in that

L is an NH group.

30 '12. A compound as claimed in one of claims 1 to 11,
characterized in that
Q is a carbonyl group and R51 is a C;-Cg-alkyl

group.

35 13. A compound as claimed in one of claims 1 to 12,
. characterized in that
" R61 is a hydrogen atom or a methyl group or/and .

R62 is a benzyl group.




> group. 35 13.: A conpound as clainmed in one of clains 1 to 12
characterized in that R61 is a hydrogen atom or a net hyl werseosd R62
is a benzyl group. 16 August 2005 - 39 334._ The conpounds as clainmed in any
of claims 1 to 13 for wuse in therapy. 15. Use of the conpounds as clained
in any-of clains 1 to 13 for the manufacture of a nedicament for treating
endonetriosis, uterine |eionyonas, and uterine fibroids, for controlling
male fertility, for the treatnent of female sub- and infertility, for
femal e ;gont %eg§|on angd for tf ontrol. 16, A process for the
preparation of compounds of3% he ab@ﬁ raf femeh Fipimpg la)ta ebdtfon of a
conmpound of tke genehalapgrnula (2) (2) where R7 is a IeaV|ng group and al
ot her radicals have the neaning indicated in conpound (1), with a
conmpound of the general forrmula (3) R8-N(R61)R62 (3) where R8 is a
hydrogen atomor a netal atom and R61 and R62 have the neani ngs indicated

sund (% t f 4) 16
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or 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}

R8-N(R61)R62 (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}




15 20 25 R1 (6) in which RO is the group -0S02CnF2n+i, a hal ogen atom
particularly a brom ne or- iodine atomor another |eaving @ Auustzabsal |

ot her radicals have the nmeaning indicated ih conpound (1), with a conpound
~of the general formula (5) RO (5) where R10 is a group containing a netal
or a nonnetal, a hydroxyl or nercapto4groeup optionally converted into a
metal salt, the group -C=-CR31 or a group -CR52=CR53R31 or

--CR31=CR52R53 having the E or z d&¢ ratlon in which R31 is a group
containing a netal or a nonmségal Bir radi cal s have t he neaning
indicated in conpound (1), q rticipation of a catalyst;
(c) if Yin conmpound (1) is a ni V\k action of 'a conpound of
t he.general fornmula (6) 16 Au )@11 5 re R32 is a hydrogen
atomor a netal atom and al IR radl cal s have the nmeaning indicated in
conpound (1), with a conpound of " the ggperal fornula (7) R33R2 (7) 10

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)

6. Q—Rs1
LAy 5)

where R10 is a group containing a metal or a

10

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)




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

. (1), or (d) if Win conpound (1) is a nitrogen atom by reatiguwenzs a
conmpound of the general formula (8) (8) 15 20 where R32 is a hydrogen atom
or a netal atom and all other radicals have the meaning indicated in
conpound (1), with a conpound of the gtheral formula (9) R33-R (9) where

R33 is a leaving group and R1L has the 25 neaning indicated in conpound
(1). 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
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)
Re O
R R32
|N/
Jx @
R4 \l(/
R3- RrR2
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).






