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i soqut nol i ne and pht hal azi ne deri vaty goni sts of the
gonadot r opi n-rel easi ng hornone _ EEJMM“HmmmHmmm Gonadot r opi n-r el easi ng

hor mone ( GRHyo 929 o's@a3gne which is syqégﬁﬁlzed mai nl ypcBYkpHal 01882
exclusively, in mammal s by nerve cells o e hypot hal amus, transported to
the hypophysis via the portal vein and released in a 10 regul ated manner in
the gonadotrogygneqhing, Bed A Naitl! Brtha 1885 Her WAEIVEES ad

t ransnmenbr anealc\ilorrrlai rst:, ' GiRH @%ﬁm at esaﬁeg_’pro Uct | on and 1 he reﬁage of
gonadot r opi c B&tAIeRd e fatheoTompdofropim-redaanjng hormone

inositol -1,4,5-tri sphosphate and Ca2+ 15 ions. The gonadotr opi ns

| ut ei ni zi ng hornone (LH) and follicle-stijulating hornone (FSH) secreted by
GnRH stinulate the production of seXXPRCEARYHRs and gerncel | maturation in
both sexess In addition to GhRH (al so designated GhaRH ), there are two
further forms of 20 CGhRH,_ namel y .GhaRH2 and 3. T RH receptoy s used as
a pharnacologF@gﬁéngggﬁﬁ_ﬁeg%ﬁ%ﬁggk g%”ﬁF%E%segﬁﬂﬁ?%h e gepéﬁagﬁpeon
functioni ng sekilkbr nbre syrdhestized hainbramsue 260pr estclius icamlger , in
premenopausal (Rl EANGRIySTEOMRL résite byt fEL BfuL | DERRASokBekNeSe

di seases, GnRH supéragoni sts or superantagonists can be e yed
successfu!ly.tPn%ﬁ%%ﬂMﬂﬂRhMS%ﬁﬂ¥¥q(ﬁh@IEQEﬂQkuﬁ?%ﬂ #pd cERbPABEHOATWAL h a
substituti@n 18k candragenscf orivs 3@nha passhddsctspider dedigatigy. An

advant age of Gn ant ggoni st,s_in conpari son wth syperagonists is their
i mredi at e effPB&@?aFﬁl%Pochﬁ& g&ﬁédoFPGEPﬁ°§ecr8%F8ﬁ. %BﬁeragoﬁF§P§‘
initially bri ngmBrameoutionainyer GrirAl atimnlateshechy pegptodick,ioshi ahdl eads
to increased %%preti ns ofO%onadohéo i n_and, sexual sH;roid. -2, . This

hor nonal reacti'on 1% Efhded n|%/°1%ﬁ‘ - Prer PQFWOBSFay Bn"geEsum the
desensi ti zat | secand doessenuent iioroditclhd @G RH tEemitaepheoe eandat Caiis.
Possi bl ¥, 1 SNREcRUPEr RHONIHr i Adb Gk  BELE1AUD1ARA O-ROIDT Nl ONaawi Lh
testoster-one, - can therefaore not effective % suppress sperm production in
nmen and are tHK@dlistessitiamletise micempaet i I(FEH) cofeFsrterfn Bynt FBBRH to

this, peptideseGiRdiaricagaid sheodliBtRaht idul 8éxha CerirBAEISOMNY t Bedm-
substitution doiﬁ of andro ens,,ar%ﬁ%ghable to produce, significant
ol i gozoosper nC&Yitn HBRYTREPPTdet Tn t §§8RPst sT™h T1%Tha© aCRBHber of
di sadvant ages.(alley dearigrnasican @ RIEME aloansides ably foneheAcCEbyinkyofhan
superagoq£§t5G$ nusteﬁon e nt%@,%5 be adm nistered in considerably

S. e

hi gher dos i'r Do ar-Yhir6avai P iINi'ty is also low, so that they need to

be adm nistered by injection. Repeated injections in turn |lead to a
l'owering of ceppl ignge. MPESOYET 4 ot NEs&YNLBeS i rmeRSd sifs RH-gpLagoni sts
'n Conparlsonin 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

IR
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steroid.




20 with nonpeptide conpounds is |aborious and expensive. Quinoline
derivatives as nonpeptide GhRH antagoni sts are disclosed, for exanple, in
W97/ 14682. Up to now, however, no nonpeptide GiRH ant agoni sts have been 25
brought onto the market. The object underRying the present invention

consi sted in nmaking avail abl e novel GiRH antagoni sts which are superior to
known pepti de Toigohndmonad regaesoo as Ihddd eohilye aftter nat iceertiani rknown

nonpepti de co s, . T I i hqul.d bqat.h_a high
not Vi ty and AEBRD RRgRtseah, Eh e PR RPer LAt Bl At SRR A L
able to be symhediheedGeiRlp| yegaptart hcerseRt vt chnar e Bessnvs [T bl e.
35 This obj ectg i SepedbgVELs bY yiPOURdsS: 941 £ hergenghal {0r tion - 3
(1) in which Rsl_ﬁ(%) IS Jén acyl group C%)%?lll orV‘Hl(Ca:I\l,(gl vvherlg %ﬁlsﬂ%tlfn

sat ur at ed, Suns®tth at £S5 COPEErOTE:/ anGRR hett&e3R4OG®at i ROBr gififedtdaidal . in
particular a |ineareds hignshedJdodeidiai AnhambAg dnd0 &rat Oius Onck

phenyl, furan or, thi ophene group optionally substituted by al kyl groups or
hal ogen atons,s%'ﬂaqﬁg( Pra E]QESOX T bbby ST Yroup™ C@@ﬁﬁ?sgr to

car boxam de grthips ; COobiRt 28R1 3 GaRHA gi’rgihl:gorﬁ@(:sRlZ fé\ﬂer par\.ét:lcm/a& grinZ or
- S02- NR12NR13, re R12 is.a saturated, uynsatu e cyclic or/an

(het ero) aronntcl:c\)(,:}mf;lrrg%%} e rg ?léla%, slu%)sgtalrttl‘}%clu 1'laré%é i?\gafyinfgogre “Srarthed

al kyl chailf haathhg o Ir@latensi g vamhkydl woupospermia 7i20m& at ons,
where the aryl radical can optionally be substituted by al kyl groups or
hal ogen atons, or a_phenyl radical optionally substituted by al kyl groups
or hal ogen 20 BgRredan® eRR2EENAShYdr dyR¥EER DM d12VE | PnedrMBRY brdhched

al kyl chai n hayi sgddadfaged! OMheOr £62) irfstditcdr BEfre An NRATGQMNRIEIRLG, in
which A is an al kyl ene_group hﬁw ng 1-4 C atons, |§u25 particul ar having 1
C at om optionﬁ?w s%f)EgYJtE-YeH BY FUPETRECHLRYP GRGup™SE SHBEIEHSYrBUp, an
oxygen at Al orbé¢ hexdyriolips eS¢ \dmer eoXsid@rabler RighdA afmisddb iThesiach

case | ndependelly BIEagalvao9en, AtaMaLaR ddfiears orpbr apened Al ehai n

having 1 30 10T atons an r's*a"linear or branch al charn havi ng
1-10 C atons, ke cpamdallgpergduby haviiirfFB-aD. CRepeateda tyceoblrysalikyl

group having 720, C18b@M8, 0 28 a@dndr 8EP M NGink 20 fodbBiByr, Whgle the
aryl radical can optiona - 4 " substituted b%/%al kyl groups, or

|1 be . ,

hal ogen at ons, SR pHRHF g?%uﬁe?&lid&naﬁwﬂfsu%%?‘?@%éﬂ y H kFORH U or
hal ogen abons,wDth anhedSHOLIE| ¢SmpdPISOPL & Ol@bdyi SuPsahd uérPehyiabkyl
groups or hal ogen

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 Dbiocavailability.
Furthermore, they should be able to be synthesized
simply and with costs which are as low as possible.
35
This object is achieved by compounds of the general
formula (1):



5 atonms , - - R2is a group -CH(R21) R22, where R21 is a hydrogen atom a
Cl-d b-al kyl group or an optionally substituted phenyl ring and R22 is an
optionally substituted phenyl ring or naphthyl ring, or a 10 group
-CHzCH(R23) R24, with R23 and R24 neani rg3anr optionally substituted phenyl
ring, R3 and R4 in each case independently can be a hydrogen atom or an

al kyl group having 1-10 C atonms _and #&g3 cgh also be a 15 halogen atom R5 is
a group linked via the radical Z, G}F(Z-B1 __.~\~L 20 in which Gis -C=C,
-C=N-, -N=C-, an oxygen or sul fRix_atn (s &1direct bond, an oxygen or a
sulfur atom the group CH R52 or -|CHRSf- CHR53-, where R52 and R53

i ndependently of one anot her have am» g of althydr ogen atom or an

al kyl 25 group and n is the nurf#érs 2, a -C=C triple bond or a group
-CR52=CR53- or C=CR52R53 having the" configuration, where R52 and R53
i ndependently of one anot her have the€ nealting of a hydrogen atom or an

al kyl group, L is a CH2 or an 30 NH group, Qis a carbonyl or -SOX group
where X = 0, 1 or 2 and R51 is an ami no group optionally substituted by an
al kyl group, &n whithear or branched al kyl group optionally substituted by

hal ogen at omsgt hydygxyl ;@1 a@l kX RS - €6 @1?50£y@h0auﬁéregr@@ having
3-7 ring nenbers, optlonally substi uted halo en at ons, droxyl or
al koxy groups, aSSQQ§ﬁ%¥QQK3%ﬂ%ﬁ&P?ﬁEQ%KRGX? g, QHﬁﬁqg e??F%éth case

i ndependently is aa?yﬁaeggndﬂgaﬁﬁf ﬁ@?ﬁb&Yl gﬁpu@a@@ﬂcﬁﬁarl$aa?iﬁfayl
group or an optiona substi.t ut ar 0 0 teroaryl a roup 5
having 7-20- C atoftf §HB ne 1339 ‘ggﬁ%bég %Haﬁré Eg ¢'3 &ﬁ J' n any
orientation, and fphehei, al]fxsntam eobgonertsi dithaxie t hgrshpuctmp*esomhly oned,

and sal ts ther eof %LQFEP\%%Q g Ei‘kwf 5%8{?%%9 gﬁﬁgéﬁﬁr E%ﬁ@.s ahf the

conpounds of the formnu exa ar or branched
al kyl chaith: neans(h)ne@hy¢arb@ﬁyllcr1qﬂkﬁnﬂesqe§0pg§9yp nCO-PBy2, or

tertbutyl, n-pent ybargozaﬂlwstg bﬁpomdo-@qrm%mtahydlbtg yéreusupﬁoaihfz hexyl ,
n- heptyl, n-octyl non r group is

th
preferred. A phenyWh§F8u§ Gpti- orjralqryg%LFbrsU%Qﬁ @@1&}\}/ Rl ey VR psL rifal ogen
atons: neans a phegylsatdra@ed,Mundat®idyéd, eiBYhic, dy/epM - (hetero)-

I sopropyl pheny!| aromatic organic radical, in particular a linear
15 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) 1is the group -A-NR14-CO-NR15R16, in which 2
is an alkylene group having 1-4 C atoms, in
25 particular having 1 C atom, optionally substituted
by a C;-Cg-alkyl group, a carbonyl group, an oxygen
atom or the group -SO0y- 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 C atoms, a cycloalkylalkyl group
having 7-20 C atoms, an aralkyl group having 7-20

C atoms, where the aryl radical can optionally be



2,4 2,5-, 2,6-, 3,4-, 3,5dinethyl- or -diethylphenyl
group, an o-, m, p-fluoro-, chloro-, brono-, iodophenyl group, a 2, 3-,
2,4-, 2,5-, 2,6-, 3,4-, 3,5-, difluoro-, dichloro-, dibronmo-, or

di i odophenyl group or a 30 naphthyl group -A phenyl group is preferred. An
optionally substituted furan or thiophene group: neans an unsubstituted 2-
or 3-thienyl group scmnosht@rte’& f]bj’/y|am:ryqupg@6ups3-di€t hslloged5 ax@idy! a,

3-fluoro-, 3-chloro- o i enyl, grou
A tethyl - o et nyl PRV uofepue o pRFopgalty . sl ndl oalird )
or -2-thienyl groug,roanpﬁ'r net hylaloderet aybms, 5-dd uard}etéircn:mco]r:oe rSalr ono-,

5-i0do-2-furyl or -2-t.hi ; - Yl f
2-chloro-, 5 2-br oﬁ%gﬁg?%qﬁko%%@ﬁ%ﬁﬁéyth eXyI egtM s gr hH?BﬁeP_’
4-ethyl -, #-fluoroatomsghl oro-, 4-brono-, 4-i-odo-3- furyl or -3 t hi enyl

group, a 5-meghyl - ;5-£t Bybup 5 éIJIHQZP)'R2§ Cbbh%&% 'RPL bﬁ.gnth » hydrogen
5-i0do-3-furyl or -3-thiényl "group 2-thienyl or 2-furyl grou

preferred. An aral BHTgr oud h T‘ﬁg’ ? M C HP nPéans ad”*beﬁE’FPoﬁﬁg&id a
ZerSyllgt hyl, ] l'prﬁl@.‘ﬂ&trtl&lﬂe)d ,phé&eyxy!| ring- rmihmlmmyll,s éﬁebbihalhaﬂ.y

-2, 2-di met hyl et r n nEt - -, propyl -

i sopropyl benzyi gr st %§R6§? pgﬁhyi} r ry népﬁ%ﬁ§? 3r£%9L, or a

3',5" dinethyl - or gdw@mhyﬂheﬂﬂymzqwﬁaﬁﬂzwﬂth R33- and-H24Kmeanin@Iano-,

brono-, iodobenzyl g , . ' 6'-, 3,4
3,5 -, difluoro-, %%qgﬁﬁgg?g %$§36itUt, opﬁﬁ |odgﬁgﬁ5yl group or a 2- or
3-naphthy|netﬁ9la@ﬂo@ﬁ a 2- p@en?ﬁ@bhypass-phéﬁ?p§n69?¢1Y4 ghanybsut §l |,

5- phenyl pent yl gr oup. 25 A Cy y@@dyéﬁyla%xﬁuar ERANS 1R hi rbexaéu;?rhawﬂghed
al kyl group having 1-6 C atons _such as a nethyl, eth yF

i sopropyl, n-, iso-, tert-butyil0 nSpeRitpms 2a?ddlﬁéthﬁﬁﬁroﬁ}§°orb30 a
3-net hyl busyl group. A cycloﬁdmﬂgehaﬁuam neans a cycl opr opane,

cycl obut ane, cl opent ane ohe p 35 A cycl c¢ propyl-,
hexyl -, propy%‘)é décafly 6W§%ﬁﬁﬁ§@ glPa Ira %ﬁaayiélkyl radical : neans a

25 group, a 2,3-, 2,

cycl o cycl obutyl -, cyclopentyl , cycl ocycl oheptyl nethyl radical, a
1-cycl ol-cycl obutyl -, 1-cycl opentyl -, G Q—R51
O
L
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 -CHR52-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=CR53- or C=CR52R53 having
the E or Z configuration, where R52 and R53
independently of one another 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 -SOx 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,
optionally substituted by halogen atoms, hydroxyl

or alkoxy groups,



1-cycl ohexyl -, 1-cycl oheptyl ethyl radical, a 2-cyclopropyl-, 2-cyclobutyl -
2-cyclopentyl -, 2-cyclohexyl-, 2-cycloheptylethyl radical. 5A heterocyclic
ring: -neans an unsubst it ut ed2- or 3- t hienyl or 2-or 3-furyl group or
a3-net hyl -, 3-et hyl -, 3-fl uoro-, 3-chl ora- 53-br ono-, 3- |odo 2-furyl or
-2-thienyl group, a4 met hyl -, 4 et hyl -, 4-fl uoro-,

4-chl oro-, 104grpr onpg, &thQQoapf@EMLNKR627RBB¢nWheQéOR@1 in each case
ab- net hyl -, 5-et hyl - 3 ono- h\ i_odo- 2- lkrfl

“2-thienyl group, H2¢ ﬁﬁ?ﬁ ?ntéyefﬁyﬁ deP88Po om0z’ an & group
2-chl or o-, 2- br ono- aﬂdloH623 figr ybar aﬁkyﬂlemﬂo oyy, an optionally
al54- nethyl- 4-eth I ur

“3-thienyl group, y! bsé%% Fgé ékﬁ? %&?Pgoéywﬂg%ef%éfy¥éfiJl é@éﬁp

5- chl or o- ,5- br onp- h5V10907320u€yhb®m53anﬁ|enyl group, an unsubstituted 2-,
3- or 4-pyridyl group or a203-nethyl-, 3-ethyl-,3-fluoro-,

3-chl oro-, 3-brono-, 3-i odo- 2- E)%I’bl ﬂ?g roq_lroup a

4- et hyl -, 4- et hyl -, 4=\l dxror-o- c 0P 4- br ono- , 4- i odo- 2- pyridyl group, a
5-nmet hyl -, 5-ethyl-,5-fluoro-,% i&ﬁ?ﬂfﬁ' 5-b'UﬁE£—-5 i otho-®5@—pyri dyl gr oup,
az2-net hyl -, 2-ethyl -, 2- quoro- e¢hlloro-, B , 2- i odo- 3 pyri dyl group,
a4-net hyl -, 4-ethyl-,4-fluoro-, 4-chloro-, 4 bronD-, 4-i odo- 3- pyri dyl group,
ab- net hyl - , 5-et hyl -, 305- quoro- 5- chloro- 5-brono-, 5-iodo-3-pyridyl group,

a 2-,4-, 5-, 6-pyr yl 5 rigazi a2 or
2 S DY YR A, i St Y 02 4V 5Bl
al kyl grd® havi ngof- 6l at&ﬁw@m%snﬁnﬁpﬁﬂd eBhdl Sﬂlbﬁopfyfllereo’f

i sopropyl, n-, lsow1tﬁeﬁhy995ybgleap@9tMblezagiélae&agle&ogxgeer 3 g
nethylbutyl group. A hydrogen atomis preferred. An optionally substit ut ed

phenyl ring or 5 10 15 20 25 30 35 naphthyl ring: neans a phenyl, an o-,
m, pnethyl -, ineth¥l compptinp¥l of thaopeepyliahenyl Byoway af2e&amp2e4-,
2,5-, 2,6-, 3,4-, 3,5dinethyl- or -diethylphenyl group, an o-, m,
p-fluoro-, chloro-, brono-, iodophenyl group, a 2,3-, 2,4-, 2,5-, 2,6-,
3,4-, 3,84&ifIooRd-, dickkor or, biiabched- ,aldnyldidhai‘mphe«qdnsgraaupetlwﬂ o-, m,

p- trlhalonethylphenyl p, 2,4 oOr _
3, 5-ditri hal ophenyl g?gégy i ﬁr§%¥1 1soﬁ é@y -ethoxy- -prd%%&@-

-i sopr opoxyphenyl gr oBpt®t: a naﬁhpﬁFFYénoup 2027 Hmatnisrspneny | #Bup i s
preferred. In R3 An agkmgtgygggtymea@gd%ﬂ |ne§ﬁ Ok - ﬁ@§y34 bn@qggggyglkyl
group having 1-6 C atons such as a t hy yl op

iso-, tert-butyl, n-pRAPGEYLl2, B-gomR hyFbFBﬁ?f d?r%uﬁetﬁ§ﬁb %5
hydrogen zat om i s pref aehgd. gi:BuB51é\npﬁb|E§!i:rng.OUp means a |i near or
branched al kyl group having 1-6 C atons such as a nethyl, ethyl, n-propyl,
i sopropyl, n-, iso-, tert-butyl, n-pentyl, 2,2-dinethylpropyl or

3- et hyl butyl group. A WWGmogennamum1bstpoeaélyeaubsmiﬁﬁtéd dhikyd gy bdup:

means a linear or bra gggg LYY I 290 grerv\ay @%‘H %T‘eréng a‘;%;ﬂsﬁmh as & nethyl,

et hyl, n-propyl, isop opy I so-, tent n- pent
2, 2-di met hyl pr opyl orm3+n§rWFFbUﬂyb &F@dﬁ.fAHﬁﬁ ‘@ﬂkﬁﬁp¥%9¥#ﬁﬁ%ﬂY%d .
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-, 4-ethyl-, 4-fluoro-, 4-chloro-,



- 9 An aral kyl group having 7-20 C atons: neans a benzyl group, a

1-phenyl ethyl, -propyl, -butyl, -hexyl, -2-methlethyl, -2-ethyl-ethyl,

-2, 2di nret hyl ethyl group, an o-, m, p-nethyl-, 5 ethyl-,- propyl-

i sopropyl benzyl group, a 2',3 -, 2',4' -, 45 -, 2',6'-, 3,4 -,
3',5"dinethyl- or -diethyl benzyl group, a 2'-, 3'-, 4'-fluoro-, chloro-,

bf ommo-, i odobenzyl  gr Qubroho? , Y -iodd-2A furyd & <2 2Anbény1 Hyrdip, 40
3',5 -, difluoro- hIor% di br or di| Eenz groH ﬁ

3- napht hyl net hyl grou% Yienyl fﬁﬁpy 34 phe P85§F eﬁg BEPyF

5- phenyl pentyl group. stbraAmbet, erscaraaidas - ﬁyxyn)dEnHZEtHiéﬁ&IigrOﬂB geans a
2-, 3-, or 4-pyridyl mgt hyl thyI ropyl g 2- gr

3- furylnethyl -ethyr% tl:{rkéthbfrlopjyl gr%&’hyPL 2 Egﬂpﬁlehylngtﬁh OrE)et'h
or -propyISgroup, a 22-bzomos, 25-io0dp-~3 iﬁmnﬁi'Pﬁrnﬁﬁ@h¥ﬂﬁﬁ@lgrobphya or’

-propyl group. The be'AZWet%&QUD '54%%9&@(1 Prefgpred, conpodpds et  the
formula (1) are those in which CENNIs the group ~ ~ or If RL

is the group - CO R11, 4-R&®MRr1 ﬁm§OQQﬂ31£&ﬁﬁ%e?rtTﬁr%ﬂ%ﬁ%w edr ABBNi Aig
nethyl, ethyl, i-pr OPYS'—meQ'F@W' 38- athbuenyl Qndlaof:bl"—)ﬂ bfcRiokas,the
meani ng - CI>OR12 the 2 can Eb for (ﬂpwhgerqgéx gethg et hyl or
i -propyl. Compounds a IPRer F@ﬁﬂ%ﬁ d i Y5 @R°4B- afomati c
group subseituted on Qhehaemyatbﬁ Ri-fgrigpl @m@u@rlmop&émﬁr&geh atons, in
particular fluorine atons, e.g. a benzyl group, for exanple a
2',6'-difluorobenzyl - 10 group. Conpounds are |ikew se preferred in

whi ch at |east one of AR3 amziliRal onopar tavdirar o, Camtamedr oweAanat dns. 5

A preferred neaning Ofben%y'ls quﬁ ecd P%}?erﬁflé‘t{hﬁygﬁﬁr@ﬁ?m \AQ{IL916 is
preferably a -C=C group dgreferab an NH dgroup,
ran

preferably a carbonyl ~§&| Batiseshh. coaiaby IGtdug. - Pa?t?cé#arly
pref erredisreani ngs f okmelRed, 1@y dr @866 10 Q&pﬂBOO[ Chr-G3- apkybtByoups, in

particul ar et hyl group and for an aral dlcal e. enzyl
group. The compounds EFfYare prBF%P%iTy %é?%%b %) ﬁg§%¥1on Bf a

conmpound of the generaP JBoFnulw (2)-, 27,5, . -, 3/,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-phenylbutyl, 5-phenylpentyl group.
25
A C;-Cg-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, cyclohexane, c¢yclo-
heptane, decahydronaphthalene radical.
35

A cycloalkylalkyl radical: means a cyclo-
propyl-, cyclobutyl-, cyclopentyl-, cyclo-
hexyl-, cycloheptylmethyl radical, a 1l-cyclo-
propyl-, l-cyclobutyl-, l-cyclopentyl-,



07 RL 20 where R7 is a leaving group, e.g. a halogen atomor an al kyl -

per fl uoroal kyl - or aryl sul fonyl group and all other radicals have the
meani ng i ndicated in conmpound (1), with a conpound of the general formula
(3) 25 R8-N(R61)R62 (3) where R8 is a hydragen atomor a netal atom such
as, for exanple, a lithium sodium 30 potassium cesium calciumor barium

aton1and R61 and R62 naggcqggeaﬁqnlnQQdeyyaﬂéyi ﬂé oqmmuéal, a- 11

(b) reaction of a conpound_of t eney al % in which RO is
the group - OSOzCnF2n+ CXCHQPGQQN aro ﬁ&???gﬂ }Fy a‘h %ﬁ%ﬂBeBFyibdine
at om or anot her |eaVIlgcngbhex§ﬂd allcochehepadiledhy lhawadildad .neani ng
indicated in conmpound (2), 10 with a conpound of the general fornula (5)
~~a -t~t.. (5) where R10 is a group containing a netal, such 15 as a
trialkyltis group, a hal betgresyehigr oupngr amganap gontanaubhgtatnoadet al ,
such as boron, silicop_et ar nt aj ni-ng, I or.
dlhydroxyboron group, aa H%%rgxyﬁﬁgngﬁbr%%pgo g?%u% g%ilon %Qggoﬁvgrted 20
into a netal salt, sudhm&shyilor exénﬁFéylall|tﬁrﬁEP°§@dvun13p6hh§§Pun1

cesium cal ci um barlgnbrghbuer3a&d@@p@emdyyﬂ,oﬂtuaggg&ghy£>§}§@ orga
group - CR52=CR53R31 or CR%y CR52R23 EEV|ng thg E COﬂfIQU£itI0n in
which R31 25 is a gro&p”@ &imi ng?aemBYar - or 6Hﬁ§?ar stich?a8rB8or on,
silicon et@®., such asd4abirbmdl-ky ldt-imdqp-QuEurg 1halro reEsi ety Or obdupa a

di al koxyboron group ot dr oxy oL roup, ,apd _all othe |cals have
t he neani ng 30 |nd|ca§e8 hyﬁoﬁpou d ?% 3 mnth o?gu Pt Rout pgr?ﬁg 8tf0n of
a catalyst, such as, Pebromo-, 5-iodo-2- furyl or -2-thienyl group, a

2-methyl-, 2-ethyl-, 2-fluoro-, 2~-chloro-,
2-bromo-, 2-iodo-3-furyl or -3-thienyl group, a
15 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-chloro-,
3-bromo-, 3-iodo-2-pyridyl group, a 4-methyl-,
4-ethyl-, 4-fluoro-, 4-chloro-, 4-bromo-,
4-iodo-2-pyridyl group, a 5-methyl-, 5-ethyl-,
5-fluoro-, 5-chloro-, 5-bromo-, 5-iodo-

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 R2 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-



- 12 exanple, copper, nickel, palladium platinumor organic derivatives
‘of the metals nentioned; (c) if Y in conmpound (1) is a nitrogen atom by
reaction of a conpound of the general formula 5 (6) where R32 is a
hydrogen atomor a netal atom 10 such-a8,-for exanple, a lithium sodium
potassium cesium calcium barium silver or copper atom and all other
radi cal s have the neanétgy imet¢nt edgtousonpolnd hijfirogenh aadempourid of the
general formula (7) 15 3R2 é?) where R33 is a |eaving group, e.g. a

hal ogen atom or an al®§F:TDPEFfl uoroal kyl- or aryl 20 sul fonyl group, and
R2 has the nmeaning indicated in conmpound (1), or (d) if Win conpound (1)

s a nitrogen atom by _reagcl. f c ndyebat hegener al riagmilar 25 (8
/| R32 ~8) - 13 5 %er%%%%agléﬁhygggggngg?om ofba net al rat gm such fas?

for exanpBe, a I|ithi uagrhbkussizumg caBIRg EalRBIM L barPuf™ si 'er Br

?‘ipl)oer ?‘Egm and alld@éf r%]radi cakﬁ?/maye t-e opgani,ng Hinbmaimed plremydpound
=), W a Cco oun
mpound of Lhe gegeral forpulaf9_ | 2,6-, 3,4-, 3,5-

dimethyl- or -diethylphenyl group, an ©0-, m-,

p-fluoro-, chloro-, bromo-, iodophenyl group, a
10 2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 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 -pPropoxy-, -isopropoxyphenyl group or a
naphthyl group. A 2,5-difluorophenyl group is
preferred.
In R3 An alkyl group: means a linear or

20 and R4 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-methylbutyl group. A  hydrogen atom is

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.



R33-R1 (9) 20 15 20 25 where R33 is a |eaving group, e.g, a halogen atom or

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

i ndi cated in conmpound (1). The conpounds (1) according to the invention can

be enpl oyed as ant agoni sts of gonadotropiq-+el easi ng hornone, for exanple

for male fertility control, for hornone therapy, for the treatnent of

femal e sub- and infertad idyaltpl Gesabe HOMAIACEPLO 0T &HWbMDS Hheaws a

control. In nmale ferti I|t contral ccordln to

i nvention bring about 2o e AR ashjgr%%%t%% PPE?E bl y,k gg%bl ned

adm nistration with aﬂdhreog»éns t-@(ﬂmmi]aaiﬁ;y]e g. zeet]m}sleebhglor -2,2-

testosterone derivati rrpl t est osgeron The
to : WitherBWALAR | UrSHAIDI S, [£9) 0Sher ong SRtRLL,

adm ni stration of the testostero ti ves can be cafri out

exanmpl e, by injectiongtévd- by pﬁppxhusculwomllg@Wﬂ} ectdIsViP.I n ﬁor nmone
therapy too, for exanpl-esfar the greatyerny: of gndonetri 9si g;-uterige_

| ei onyomas and uterine fibroi.ds, the_conpounds can optio aIIy be

enpl oyed 35 in conbi nSLMET Nileh Qﬁheﬁilﬁ M%’%Z§i &roé@trc?gegs or P and
progestins. Conbi nati ans fafucres Gﬁh—lL@:ﬂcbagonu:s)h@ accosdbingn 1wl t beoupyenti on
and tissue-selective part ,al3,e_stro en4agoni s,uch ) oxi f r,1e4are
particularly preferre(‘fil r'‘eover, tThé cofpo nd (1) a cof di hg to’'the’ - 14
i nventi ont@an be enpl 8yed 'f~or idtfkasroyg, f edakblbeoti | i tdibfamoexanplkke by

i nduci ng ovul ati on, araq tor&fob %?tlg?%‘l?‘%% 3£e5| I2| ty r53q4abﬁ@%8&ﬁg%ﬁgan

t he conpounds--(1) are A1°50 - sul contracep ron 1n
GnRH ant agoni st can bgreugw®.ni s2 er ddpbangagshyli o 1Htennorsryk t odet her

wi th estrogen, preferablopMidftMery | en desry. On days 16 to 21 of
the taking cycle, 10 %erlogestagen i slpgldcril?c%{o the "est rogen- GaRH ant agoni st

conmbi nati on. The GhRH ant agoni st can be adm ni stered conti nuously over the
entire cyrde period. lan h@t@r%}t,al&cﬂlowgtﬁom@ oﬂqatvhelghomrzve dosasomied t hus

a lowering of the S|de ef fect s, of ponp .C ne | ey. can 15 be
achi eved. Furt her mor e "8&8arft atyeou f% é&f‘%’elna%ﬁnglv’ed ?ﬁﬁﬁf\grreﬁrv\ho
suf fer from pol ycysti epcm@mlanglsw[alr onte %ndoanc&-cﬁgwhﬁtelmﬂem -gitbgases
such as acne, seborrh g %P,Sﬁ brrp ovegrcygl ghggﬂggﬁgﬁﬁs}@ar ed

wi th previous admnlstratl also 0 to be expect
i ndi cations are beni gmSFhystator h@@(ﬁﬁlasgr@uligorﬁad%ﬁ p30t eéti oR-duPirng

chenot hergpy, control lbed 9vanhgnyshbbul ati ondanyl figd al-grepradugt-bap.
techni ques, early infantile deveYopnen al disorders, e. g. precocious

puberty and pol ycysti CRGvRENEY L SFOEhAS Pre: fier r&RH agoni sts according to
the invention can also be enployed for the treatment of hornonedependent

oncoses, such as nopausal greas nce cancer,, ovari,an
cancer and en(]iD rrla'f%‘f?i \T6.2) de 10 hgfa‘ th%?/rrgupprgtl? tﬁléeentd"o jenodd
sexual steroi whh@ihnones.

25

e N—C=C C~N=N
WY is the group | ' or l |
H

If Rl is the group -CO-R11l, then R1ll has, for example,
the preferred meaning methyl, ethyl, i-propyl, phenyl,

30 2-thienyl and 2-furyl. If R1 has the meaning -CO-OR1l2,
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



The conpounds (1) according to the invention are suitable as G\RH

ant agoni sts for admnistration to man, 35 but-also for veterinary nedica
pur poses, e.g. in donestic and productive animals, but also in wld

ani mal s. - 15 Admnistration can be_cggried out in a known manner, for
exanple orally, topically, rectally, intravaginally, nasally or by

i nj ections. %%uﬁdmé&ﬁﬁé@ﬂagn dre Piekelhied. Jher&prpaunds (h)careap
brought into a- form capable -ef agdm nistration and optronalh&ynlxed W th

pharnaceutrcaﬂﬁ?séceeﬁtﬁﬁlg veRicRes Hndart HitintRotly frediyAregeati on
can be carriedtemk. for exanple, in solid formas tablets, capsules, coated
tabl ets or powders, but also in the 10 formof a drinkable sol ution.

Nonoral adm nistration can be carried out, for exanple, by neans of

i ntravenous, Aub@efameedsn@ﬁuﬁmnjammsnuiaraidﬁeettobomd.mw-maanexpgen :

oi ntnments, cr or SUpROSLt Of |.es it~Ls_al ssible;to
carry out 15 gg%ﬁhrs g??onbasig dgfégékgge eade for§1 T%goggse gan %ary
dependi ng on phefeypelmf andi &t | @rourhe sduidie t\R ofis heoxiesewnglelyt he age,
sex, body wei t heysasi t ty t hegsuly ecg. 1o eat

Pr ef erably, dggte]soaggl ? to 305}{& rgltr cﬁlsarlta p?lefcgsr létaglk;ri/rlof %F?L %O to 3
my and nost pPéFEFﬁBF?réY (Plleﬁ%rrle%“}?éplﬁglsogfgﬁﬁr G hoayenehyRECPeR day
are adnm nigt eaedmsAddiNi ;-at i Nk EAN geoggérl ednOUtpdrt iansldW! emdenplor a
nunber of a se?arate doses 25_A_nunber arti ula |y preferred conrpounds
(1) "ar el i ot oHEREPSw e “fof"RAPt OISR Y cFeFF SR cofbBunds SERFEDY

6- (4acet am dophenpl.) - 5- (N—benzyll N

N- net hyl am nonet hyl ) -1-(2', 6" di fl uoro-benzyl)-1, 4-di hydro-40 ~ ~ O~
oxoqui nol i ne- 3-carboxyl ate N F F Ethyl 6-(4-acetani dophenyl)5-(N-benzyl-N O
O net hyl ani noRBehgpypoupds 610 dicel nereéeéﬁb}y) prepagedy §vo- 4N F

oxoqui noljge- 3-carboxylate | F

6- (4- Acet am dophenyl ) - 3-i sobut yryl - 5- (N—benz¥I-N-neth
(a) reaction of a compound of the general formula (2)

()

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

compound of the general formula (3)

25
R8-N(R61)R62 (3)
where R8 is a hydrogen atom or a metal atom,
such as, for example, a lithium, sodium,
30 potassium, cesium, calcium or barium atom and

R61 and R62 have the meanings indicated in

compound (1),



a ~ amnonethyl)-1-(2',6" O' ~ ~ ~ difluorobenzyl)-1, 4-di hydro-4N F

oxoqui nol i ne f |sopropyl 6-(2-acetam do5-pyridyl)-5-(N-benzyl-NN _N | OO
met hyl am nonet hyl )-1-(2',6" p =~ O 1l ~ difluorobenzyl)-1, 4-di hydro-4N F
oxoqui nol i ne- 3-carboxylate ( F 2-PropyLk 11 -

6- ( 3- acet am do6- pyridyl)-5-(N-benzyl-NI O ~ net hyl am nonet hyl )-1-(2',6" O
"N ~ ( O dibhuor obeeayk)oh 4ofli By HompbNrid oxpqtheolgerearhatbexyliate | F
- 17 2-Propyl 6-(5-a ggam’ do2-thi enyl)-5-(N-benzyl -NN O

met hyl am nonet hyl )-1-? “,6'"01 | ~ difluorobenzyl)-1,4-dihydro-4NF | ~
oxoqui nol i ne- 3-carboxylate i Ethyl 6-[1-(4acetam dophenyl)vinyl]-5-(NO O
benzyl - N-nmet hyl am nonet hyl )-10.J | ,r. N~ F (2" , 6" -difluorobenzyl) -1,
4di hydr o- 4- oxoqui nol i ne- 3car boxy! ate ¥ Et yI R and S- and R S6- [1_ (4_ O
O acet am dophenyl ) et hyl ] -5- ( Nwgnd_ | bnzyl g net hyl am nonet hyl ) - 1N F
(2',6"'-difluorobenzyl)-1, 4-di hydrd
5- (N- benzyl - Nmet hyl am nonet hyl ) - 1-

in which R9 is the group -0S0,CnFan+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_ @—Rs51
R"’@L' (5)

where R10 is a group contalning 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 optionally 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 R31l
25 is a group containing a metal or a nonmetal,
such as Dboron, 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 compound (1), with or without

participation of a catalyst, such as, for



~O! ~"' Q) difluorobenzyl)-1,4-di hydro-6~SO~-,~ ~r N F (4-nethanesul fonyl
‘hi ~'~ am dophenoxy) - 4- oxoqui nol i neF 3-carboxyl ate Et hyl

6- ( 3- acet am dophenoxy) 5- (N-benzyl -N N p O net hyl am nonethyl)-1-(2',6'I | ~
| O~ difluorobenzyl)-1, 4-di hydr 0- 4N F axqqui-nol i ne- 3-carboxylate 1' O Et hyl
6- (2- acet am do- 5pyri dyl oxy) -5-(N-benzyl-N\ O OO ~

net hyl am nonet hyl ) - 1- (anf1Q,, é$ﬂperr“ﬂlékéid'ﬁéPPé&p@HZyblatlnum or

4- di hydr o- 4oxoqui nol i ne- 3- carboxylate lw F

6- ( 2net hyl ani nocar bomyArgastis degigatixgas d%,fl &)&ﬁ) nl?t(%%é??ﬂ}’r@rﬁ@ﬂ ~N F
N- et hyl am nonetyhyl ) - 5-A 2, Gdi Ebmpoﬁﬁaen(ay)l ) i3, & dhhydbgedF dtom, by
oxoau! ﬂ;} anengng?[]§?§<yl aa(a} 1064 of T BB ARPNE RN (OB ormula

di f 1 uor obefizyl ) - 1, 4- di(6)dr o- 4oxqu|noI|n 3- yl)ﬁethyl] 3F pyridin-2-ylurea
1-[6-(4- Acetanldophenoxy)p P~ 5- (N—benzyl Np~~~~~ O- ~'N!

met hyl am nonethyl ) -1- ( 2 , 6 ~ ~ ~ F difluorobenzyl)-1, 4-di hydr o- 4w
oxoqui nol i n- 3-yl)oxy] - 3F pyridin-2-ykgreagEt hyl 6-(4-hydroxyacetam do~j
phenoxy) - 5- (N—benzyl N-nmethyl O O Q) 4m noffet hyl )-1-(2',6" HO- 1 ~ 1 ~ N F

di fl uorobenzyl) -1, 4-di hydro-4o0 v@ﬁkboxylate F
) (6)
&
X
|
R3 R32

where R32 is a hydrogen atom or a metal atom,
10 such as, for example, a 1lithium, 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 has 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 (8)




Et hyl 6-(acet am dophenoxy) 5- (N-benzyl - NO O net hyl am nonet hyl )-1-[ bi s(20 ~o
~o0. I I | fluorophenyl)nethyl]-1,4~ N F di hydro-4-oxoquinoline-3l ~ ( ~
carboxyl ate F Ethyl 6-(acetam dophenoxy)5-(N-benzyl-NNp p p

met hyl am nonet hyl )-101 ~ 1 ~ 1 Q di phenyl et hyl -1, 4-di hydr oN

4- oxoqui nol i ne- 3-car boxylate I ~ ( ~ -19 510\ /i OOOi ~~1 ~1o0
N F i~ F 15 20 The i nvest&or3wi lis be hyaibeeavradrl | et5t aatmdaly 4twm,
fol |l ow ng exanpl es. Workfln%_e ;Ej)qles Exa le 1_Et

6- (4- acet am dophenoxy e?ﬁ?f“ﬁ’yleam nong%/%}ﬁ‘)lml (%ot%s loﬁu?’l uor obe
nzyl)-1, 4-di hydr o4- oxoqamml i nel8ivmr bbrylhame B8 lvgroforetgdpper atom,

6- (4- acet am dophenoxy)s - (%qllorog@ﬁal ) J:a(ﬁgaﬁs dlﬂé‘}@roleggzylﬂeénﬁléil hydr o

- 4- oxoqui nol i ne- SCarbox | at'e, di ssol ved | met hyl f or ma wer e
treated a OC with 84infierteAndmhycoEreyndni i  and 8y al compound of

N, N-di i sopropyl et hyl agh@eggﬂgrgfpefgﬂﬁuyge yps stirred at roomtenperature
for 20 hours. After addition of m of aqueous sodi um bi carbonate

solution, the precipitate vvasflltered off with suction, washed with water
and then with n-hexane and dried at RY®+RIe@erature in vacuo. 70 ng of the
title conpound are obtained. 25 NV\R ~ = 1.3 (t; 3H, CH3) ; 1.9 (s; 3H
NCH3) ; 2.05 (s; 3H, CH3) ; 3.55 (s; 2H, NCH2) ; 4.27 (g; 2H, OCH2) ; 4.91
(s; 2H, NOHZ) ; 5.68 ¢Ber@HR3NCHZS a2 6l&bvimy 2Housr CH;g7. & h&loden 7H;

ArCH); 7.26 (di 1H ALl 7042- 78 (Madlh A CHper3 Bt ii& 1H NS
9.9 (s; 1H, NH)
arylsulfonyl group, and Rl has the meaning

indicated in compound (1).

15 The compounds (1) according to the invention 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

20 control.

In male fertility control, the compounds according to
the invention bring about a lowering of
spermatogenesis. Preferably, combined administration
25 with androgens takes place, e.g. testosterone or
testosterone derivatives, such as, for example,
testosterone esters. The administration of the
testosterone derivatives can be carried out, for
example, by injection, e.g. by intramuscular depot
30 injection.

In hormone therapy too, for example for the treatment
of endometriosis, uterine leiomyomas and uterine
fibroids, the compounds (1) can optionally be employed
35 in combination with other hormones, e.g. estrogens or/
and progestins. Combinations of the GnRH antagonists
according to the invention and tissue-selective partial
estrogen agonists such as Raloxifene® are particularly

preferred. Moreover, the compounds (1) according to the



MS: FAB: M+ 1 = 526 [M = 525] - 20 The starting material, etyl

‘6- (4-"acet am dophenoxy) 5- (chl oronet hyl )-1-(2',6'-di fl uorobenzyl ) -1, 4-di hydro

4- oxoqui nol i ne- 3- carboxyl ate, was obtained in the 5 followi ng way: a. Ethyl
1, 4-di hydr o-6-fl uoro- 5-vi tro-4-oxogui nol Lne3-carboxylate 10 NO F I / ~
O"\ N H50 g of 4-fluoro-3-nitroaniline and 69 g of diethyl

et hoxynet hyl eaamhfaa@he vedre hpat ecbxﬁfslohz&i: f 8brl5 ihdrmdsing hefamanure was
added to n-hexa stirred for ur%) he, crystalline nater g
filtered off Fﬁléaéﬁw %&deaﬁweg 3@aﬁ% u%&”?oBHPﬁ@ﬁ&@PatJFé geg of

di et hyl N (4- tkeatamedtniofr egeendylixgm nonmet hyl enermal onate are obtained. In 3
portions of 31 g, 20 this is added to in each case 150 ml of a m xture of
26. 50 Bi phenyl and 73.5 Bi phenyl ether (E[MWHERNIA) whi ch has been

preheat ed 30 260Chearmthére hendur thies comporadsat( hiare ewpee asuitabde 30

mnutes. Aft erfo%°°<‘:c'>z'i‘9raéégf>t§oﬁ“ Lot egomeh D 2QQ gl £RE %5111’1‘{ hSz‘SéE@oﬁH.‘Qtt he
precipitate is filtered_of suction. A total of 6§§ a mxture of
I

ethyl 1, 4d|hy&PB—GbFIu%@%%%ﬂ%???%d4‘ﬁkoﬁﬁ%ﬁblFnet% dﬁ?b &P af¥cée et hyl
1, 4- di hydr o0- 6tblgeeher7- WitlD- de OxO64EMO! Iﬁ@e@egabQQXWvﬁtt@l | sv@byai ned. 30

:\Ig/(?n”elr) ;),1 o %EFQQGFH%%% 4‘?%39%9%?3 8@01@ OthhEr éﬁ“sk’r%g;rrﬁ}%g% 8. 45

(d; 1H; Ar@:H progeetaBen 8159 a-lﬁdiacBQt()Zst;héBSeea,(rbg]aH GNBH #ntaBdnist 21

Y5 o o M o coreibasaall Ppnbl e apragentse o9, beadning

1-(2',6 d|fluoro enz oxqu|noF|ne § car bo
xylate 5 22 gcontun@ontsiwuroerecxegdwa mmm@r@ mrmcéd e tbom way,

tenperature far 19 20une; M4 Nedd HoPhoROt 888k¥Mand thus a lowering of

the side effects of nonphysiological hormone levels can
15 Dbe 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 c¢ycle control
compared with previous administration methods is also
20 to be expected. Further indications are benign prostate
hyperplasia, gonadal protection during chemotherapy,
controlled ovarian stimulation/artificial reproduction
techniques, early infantile developmental disorders,
e.g. precocious puberty and polycystic ovaries.
25
Finally, the GnRH agonists according to the invention
can also be employed for the treatment of hormone-
dependent oncoses, such as premenopausal breast cancer,
prostate cancer, ovarian cancer and endometrial cancer
300 in that they suppress the endogenous sexual steroid

hormones.

The compounds (1) according ¢to the invention are
suitable as GnRH antagonists for administration to man,
35 Dbut also for veterinary medical purposes, e.g. in
domestic and productive animals, but also in wild

animals.



10 carbonate and 23.7 g of 2,6-difluorobenzyl bromde in 500 nl of

di net hyl f or mani de. The reactl on mxture is added to 1 1 of aqueous ammoni um
chl oride solution and extracted three tinmes with ethyl acetate. After
drying with sodium sul fate and evaporatiyg 4 n vacuo, 500 m of 15 n-hexane
are added and the m xture is stirred for 15 mnutes. After decanting the
hexane phase,adniten i Ssitaktcon smacmtahi:kied fouun ehhyl kaewat enanterd g of
the title conpound are qbtained. .20 = 1.3 (t; 3H. CH3) ;. 4.25 (q;

oH OCHZ} : 535 (?‘afﬁq S\NcHoF ety 15 °p’7‘?%15%3(m ﬁ&ﬁw,; & 55
(m 1H, ArCHvagihally (dd; rid$alAnCH) ;018. 04 by 8. ld.r(jrqct:ﬁld;nsArG-l) 0r&196 (s;
1H, NCH); I\/B M= 4

6- (4- acet am erhltl\)%(tsall@l%r& 3:9%]? uorr%benzy Cfma)%unéiro 5- nltro 4 oxoqu
i nol i ne- _3éar tsqughte into 2z- M@zrnn @apable o &f | a(dm\umsgmtlgvrbf and

4- acet am dophghol o dn AP ”hl@:fedj' ngt byl f%ﬂ@fﬁéj@eﬁfcéifyat ed dMddtatid Ny of

sodi um hydri de 5 (80~ "1 n mneral ml%‘ and the mxture I's stirréed at room
tenperature Gt 11‘51% n@Ped oOrThs1uents i o P4a t RERLRAGEYALA OB CR BIfe

conpound descddbeckd@bove,, df§§0|ék%&1pllé 40ial F1 i mebl fos myadetsAfter 5
hours at room t enper at ure %‘e m re is added to iﬁg wat.er and the 10
t‘%‘?‘k)étﬁ F

precipitate iHTY1%Fed8RFe § oRT AYEHTSr oRBF ogHtishy1Bn 19 i ca
gel (eluéfnt diatm oodned hahenkalgreopandlit96ns) Ndndialy efintilmg sttirtate cconpound

are obtai ned t H; 4. 27 :
2H; OCHZI) ; 5"17'3 B 2ﬁar’]cll—%( °”}§ 01%‘3‘? 2?—% ﬁ?ﬁé—o ?913 %n% m (2a
ArCH); 7.43 lr?t@sf%nﬁu% sypeyangoed p¥: ipFrapperplary. gnjectipn ArCH) :

8.93 (s; 1H megng7 (6]1‘.H §1n2ﬁeﬁ4€@) Mairealms M or53% osixddied . Ethyl

6- (4- acet am do henoxy) - 5- am no-1-(2',6" difluor Qbenzyl 1, 4-di hydr o- 4 oxoqui
nol i ne- 325 cdf Lg‘b%&ﬂaag ~t~35 0 & | §1%9| Possap ?‘-P prarry  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. Administration
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:



- 23 5.1 g of the aforenenti oned conpound are hydrogenated using 510 ng of
‘pal | adi um carbon (10~) in 650 m of nethanol. After filtering off the

catal yst with suction and evaporating, 4.55 g of the title conpound are 5
obtained. NWVR b = 1.29 (t; 3H CH3) ; £602 (s; 3H, CH3) ; 3.25 (s; 2H,
NHz) ; 4.25 (g; 2H, OCH2) ; 5.55 (s; 2H; NCHz ) ; 6 . 55 10 ArCH); 7.07
ArCH); 7.4 NCHharOidularMp préferrdli- cbioadliéd; 1H, ArCH); 6.86 (d; 2H
(d; 1H, ArCH); 7.1 - 7.22 (m 2H, 7.55 (m 3H ArCH); 8.71 (s; 1H 1H NH)
; - 507] 15 e—Ethyl

6- (4- aaet ani dpphenox -(2', 6" -di fl udrotRRy Y -as ¥4 hydr o- 5-i odo- 4- dxoqui
nol i ne- 3car bokyl at g 0/0 1 ~ ~) ~ |aeetamiggpheny bl -3 heNapereyent ijoned
conpound are di AT npxtgre of| RAnethypkarigreestirat bdl s(2fuefc jacid

and 12 m of wat ang (t ule i 4 |tdiehlworathertz B3R5 Ind ofikpdrord niftrite
in 4 mM of water @t OC. @ . i |nestaegy indiei me G wrarbexpbatst ed tjo a
pH of 3 usingjsodi um bi car¥yongt eF sol ut|{i on and 100 ng of urea are added. 723
ng of potassiumiodide in 0.5 Qf water are then added and the mxture is
stirred at ropmtenperature for e hqur. After extraction with 30
di chl or onet hape/net hanol (QR'E 1/v)  lthe organic phase is washed wt

aqueous sodi um t hi os te solution, driwgg, Rrel eyanessdmidophéeyl) -

chr omat ogr aphy on gj el uent qi h] or.omet hane contai ni ng 0- 15~ -

24 5 10 isoprogpan of At he t{itT 'c%?ﬂﬂ&n’c}‘]‘are obtained. NVR| b =
' ) ;| ety Yapihet¥IR)-1- 62716 (s; H;

1.3 (t; 3H CITIS) . ; [

NCHz) ; 6.83 (d; ; ‘ : ~ |(£H v de. A Ar CH)|;
7.41 - 7.63 (M 4H ArCH ~8 g3 gs: H;%&%?&g%%y]()s;ﬁlﬁdﬂﬁfﬁﬂé:%: M +
1= 493 [M = 492] f. Ethyl oxoquinoline-3-carboxylate
6- (4- acet ami dppheaoxy) - 1- (2~, 6 @ | udr obeazyl ) - 1, 4- di hydr o- 4- oxo- 5- stlyryl q
F

ui aol i ae-3car boxyl at e

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

oxoquinoline

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




OO0O0I i

‘conpound, 198 ng of styrylboronic acid, 55 ng of 10 tetrakistriphenyl

( ONFFOIJ ~NH15 20 25 550 ng of the abovenentioned iodo

ohosphi nepal | adi um{(0), 1.1 nm of 2 nolar sodium carbonate solution, 2.2 m
of ethanol and 22 ml of toluene are stirdggd-at 80C for 6 hours. Water is
t hen added, th ] j 'ﬁJL4n4#u4u4nmninuu;4gmLLhe_nganic
phase is washgd with di um chl ori de sopbubirepyldei-66 -aretevdgor-at ed. Tﬁe
residue is purfifiedyf chvonatography D l.ica.qge (ﬁL i_chl or onef hane
cont ai ni ng 0- J0<_i 5 902 ngy )?'?h&epygg %Cé %ﬁﬁ&y obtainéd
NVR: b = 1.28(]t; ; CH93 ,CHﬁpthy4a®4n©m£3ﬁy2H -QcH2)';, 8.7 ($; 2H;
N-CHZ);6.75 - |6.88 ( | ; H 25 17.3
- 7.68 (m 9H| ArCH): 7. : CH:Eﬁ$§1§Z?§§%H&Y% -1 Cﬁhhgdff %1H S;
NH Ms: es: M|+ 1= 595 [M = g. EPHpRuineline-3- carboxylate :
6- (4- acet am dgphenoxy)-1-(2', 6 fl uofobenzyl) -1, 4-di hydr o- 5-f or nyl - 4{ oxoq
ui nol i ne- 3carQ = ~4M4;4i4_£L40_45Q_ng_gL_Lhe____-
abovenent i oned styryﬁQﬁpnpound are dissahhgd 6A[25 (gl of tetrahydrofuran
and 7 m of wgter and eated with 0.11 nitof.ﬁ 2 5n§ r cent qutth of
osmi um tetroxilde in tert=Nyt appl OAfte(agﬁ PPHRGPRFRY L) ViBH: od ature for
15 m nutes, 482 ny, 20 dnd ég Jbentgm Ngmanhyaﬁmenoﬁéthgansla
further 100 ng of sq ! odpt &/ "ar ¢ d._ oA the m xfure
is diluted with Nren o TiES E da?;ft'el brgBelony: &ﬂ% ng t he
organi ¢ phase |us sodi um dlhydro OXOqulnollne 3-
carboxylate

Ethyl R- and S- and R, S-
6-[1-(4-
acetamidophenyl)ethyl]-5-(N-
benzyl-N-methylaminomethyl)-1-
(2,6° -1,4-di-

hydro-4-oxoquinoline-3-carbox-

-difluorobenzyl)

vlate
<:2~ Ethyl 5-(N-benzyl-N-
N/ o o methylaminomethyl)-1-(2',6"'~
8] o~/ difluorobenzyl)-1,4-dihydro-6-
'/SOLN Nl E (4-methanesulfonyl-
5£ij amidophenoxy) -4-oxoquinoline-
F 3~carboxylate
Ethyl 6-(3-acetamidophenoxy) -
Q_Nf ~ (N-benzyl-N-
Oji}:[;;]ji _, |methylaminomethyl)-1-(2',6'-
T © difluorobenzyl)-1,4-dihydro-4-
~erH Tj:%j oxoquinoline-3-carboxylate
o

Ethyl 6-(2-acetamido-5-
pyridyloxy)-5- (N-benzyl-N-
methylaminomethyl)-1-(2',6'~
difluorobenzyl)-1,4-dihydro-4-

oxoquinoline-3-carboxylate




20 sulfate, it

I's evaporated. 352 ng of the title conmpound are obtained as

a.foam NWR b = 1.29 (t; 3H, CH3); 2.01 (s; 3H, CH3); 4.27 (qg; 2H, OCH2);
5.71 (s; NCHz); 7.12 - 7.22 (m 2H, 25 ArCH); 7.4 (d; 1H, ArCH); 7.43 -
7.64 (m 3H ArCH); 7.72 (d; 1H, ArCH ; 980-(d; 1H; NCH) 9.97 (s; 1H, NH
10.44 (s; 1H, CHO MsS: EAB: M=+ 1 = 521 [M= 520] 30 Et hyl
6- (4- acet am dophenox -(2'.6"-difl uorgbﬁpzys)(j, 4- d| hydro 5- hydr oxyngt hyl
- 4- oxoqui nol i ne- 3- carbdxylate | - 26 F@Eﬂg 0 SZash X@_~ 'NJ F H F 300
my of the abovementioned M degydg are 'S %@ﬂl?ﬂciﬁ 8™¥t of "acetic afid
and treated wi|t t pond, of hJOT/Tg epcihdplospilt Bm(Nebenydide at
I nterval s of 1 niit ' I NG\ W ture,Lsq, _
extracted vvitki ép‘hﬂﬁftﬁeta 2 dFt he o?la;\ﬁ\nlégh%%%@féHO&gghg%z 0 Zﬁtf& uki ng
sodi um bi car bgnat & sol uti on. dr y} Agf kirenebenrvi si) fadehyfror§-
evaporated. By 10 chromat ograp n 5| bs8q8shol ehuedl cdi-sBkoli QpEt hane
cont ai ni ng 0- 10= f the title conpound are gbtained as
a foam NWR tr = 1. . 3H CHS); 2. 02-(6 (8lrhcé1:6ﬂudépﬁén6gy)15 2H;
OCHz) ; 4.86 (d; 2H, ) ; 5.12 (t; éﬁ}%é ¥£ &\ 2H NCH2) ; 6. 85{ (d;
2H ArCH); 7.12 - 7'2§ 2H, @ 5y 773 "3 7.42 - 7.59 (m
3H, ArCH); 7. EB?O( : ;E MANT s methyhlﬁmﬂnomeshY§ ) = 1H 2NH)3’20 MB:
FAB: M+ 1 = E)%& = F t yl fl pr hvdro-
6- (4- acet am dophénoxy)-5-c¢c met hyl -1?5 3 ﬂl robenz F} X 4 d| h [dr o- 4
- oxoqui nol i ne4{3- car boxy! at ¢ Ca OO @mqumalmr3f\b/i= Ilﬁethyl]-3-
pyridin-2-ylurea
<j2~ 1-[6- (4-Acetamidophenoxy) -
N, 0 o n - {N-benzyl-N-
0 j:;ro ] OHJTl‘N methylaminomethyl)-1-(2’,6'-
2N N~ F difluorobenzyl) -1, 4-dihydro-4-
:]i) oxoquinolin-3-yl)oxy]-3-
pyridin-2-ylurea
<:2— Ethyl 6-(4-hydroxyacetamido-
ﬁ’ o o - phenoxy) -5- (N-benzyl-N-methyl-
o i::roji%jfej)Lo_/ aminomethyl)-1-(2',6'-
HO\)LN N~ F difluorobenzyl)-1,4-dihydro-4-
%Iij oxoquinoline-3-carboxylate
F’
<::z- Ethyl 6-(acetamidophenoxy) -
N, - (N-benzyl-N-
0 00 '_/ methylaminomethyl)-1-[bis(2-
Q J:::r ] ° fluorophenyl)methyll-1,4-
N~ F

dihydro-4-oxoquinoline-3-

3, °€Zf5”0“
|

carboxylate
F
<:zl- Ethyl 6-(acetamidophenoxy) -
N’ - (N-benzyl-N-

methylaminomethyl)-1-
diphenylmethyl-1, 4-dihydro-

4~-oxoquinoline-3-carboxylate




- 28 Exanmple 3 Ethyl

‘5- (N‘benzyl - N- et hyl ami nonet hyl )-1-(2',6' -di fl uorobenzyl) -1, 4-di hydr o- 6- ( 4-

i sobut yram dophenoxy) - 4oxogui nol i ne- 3-carboxylate 5 - . _ This conpound is

formed anal ogously to exanple 1 frometyhg -

5-(chloromethyl)-1-(2',6"-difluorobenzyl)-1,4-10

di hydr o- 6- (4- Tpebuiyverit dopheiary) bd- watidiaioriee- Standoxrstate wndthe

N- net hyl benzyl.ani.ne ,.as a foam a. Etyl

5-(ch|oronethfpghfw6§g,@“9@Pg%ﬁorobenzyl)l,4-dihydro-6-(4-isobutyranidophen

oxy) - 4-oxo 15 qui nol i ne-3-carboxylate GL Oo0 ~~ ~~~ ~of Ni .~ ND FHF

Thi s conmpoundy, i hf,4-1 sobut yram dophenol is 20 used instead of

4-acetanidophg%§Fq?hagxa ﬁgsllc. and reacted further anal ogously to

exanple 1/d. to exanple 1/i.." Exanple 4 25 - —

3- Acet yl - 6- (4rsaapad dophenyl ) - 1-benzyl - 5- (N- benzyl - Net hyl ami nonet hyl ) pht h

al azi n-4-vne _r - 29 The ;itle conao d i s obtained bz ieactinﬂ

6- (4acet ani dofB¥Y ) - 1- befiz{f-8ceRapiiopheneRy] nyr MNrhenzyl-N-methyl-
aminomethyl)-1-(2/,6’-difluorobenzyl)-1,4~-dihydro-

4-oxoquinoline-3-carboxylate

QN/ o o
Negea iy
O

78 mg of etyl 6-(4-acetamidophenoxy)-5-(chloromethyl)-

10

1-(2',6'-difluorobenzyl)-1,4-dihydro-4-oxoquinoline-3-
15 carboxylate, dissolved in 3 ml of dimethylformamide,
were treated at 0°C with 84 pl of N-methylbenzylamine
and 84 ul of N,N-diisopropylethylamine and the mixture
was stirred at room temperature for 20 hours. After
addition of 20 ml of aqgqueous 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; CHi); 1.9 (s; 3H; NCHi); 2.05 (s;
3H; CHi); 3.55 (s; 2H; NCHy); 4.27 (q; 2H;
OCH;); 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: NﬁB+ 1 = 526 [M = 525]



5 net hyl ) pht hal azi n-4-one with acetyl

chloride or acetic anhydride in the

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

6- (4- Acet am dophenyl ) - 1- benzyl

-5- (N-benzyl

-N-net hyl 10

am nonet hyl ) pht hal azi n-4-one is obtainedaggn-the foll ow ng way: a.

6- (4- Acet am dophenyl ) - 1- benzyl

-5-i odopht hal azin-4 one 15 ~O N H

1- Benzyl -5, 6-di i odopht hal azi n-4-one (Indian J.
are reacted mnth 1le U|valent of 4

Chem 16B, 1978, 301-304)
Iboron c acid

anal ogousl y t&P€xa

PR CEPE. mﬂﬁ?ﬁﬁq

0 agg%go ppgn

BE e %%?%°ﬁ¥)'

chromat ogr aphg-@shsbkbmatyel) -
6 (4 Acet am d hené_Hé
6- (4- Acet am d8ph

-(2/

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

-difluorobenzyl) -

-1,4-dihydro-

1-benz t hyl 25 pht hal azi n: 4- gne -
?linSeﬁzﬁﬁrgof%gSg%t’ hal %2 n- f%g—’r?elnesd r eatt edt Brther
to give tie tEblédowdnpgowas:5 anal ogously to exanple 1/f.-i..

30

Exampl e 5

- N- et hyl am nonet hyl ) - 1, 4- di hydr o- 4- oxo- 1

-(2'-trifluorol0 nethyl benzyl ) qui noline-3-carboxylate 130 ng (0.226 mmol)

of et hyl
(chl oronmethyl)-1,4-dih
benzyl ) qui nol i ne- 33c5F

6- (4aacetEﬁhﬁQphﬂﬁOMdﬂhfﬂﬁb-6-f1uoro-5-nitro-4—oxoquinoline-

1-(2' -trifluoronethyl

XO0-
g i?g dissolved in 5 nl of DM, are treated with

125 ul of1N, N—dllsopropylethylanlne and 126 u

(0.97 mmol) of

N- benzyl met hyl am ne at

-5C. After warnming to roomtenperature, the 20

reaction mxture is stirred for

suction, washed with water and dri ed

sat ur at ed sodi um bi carbonate sol utf -®

20 hos*s‘an»’then added to 50 m of

carri ed out

15

20

25

50 g of 4-fluoro-3-nitroaniline and 69 g of diethyl
heated at 120°C

The mixture was added to n-hexane, stirred for

ethoxymethylenemalonate were for
3 hours.
2 hours and the crystalline material was filtered off
with suction and dried in vacuo at room temperature.
93 g of diethyl

methylenemalonate are obtained.

N- (4-fluoro-3-nitrophenyl)amino-
In 3 portions of 31 g,
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 After
it is diluted with 500 ml of

and the filtered off with
A total of 64 g of a mixture of ethyl 1,4-

temperature for 30 minutes.
cooling,
n-hexane precipitate 1is
suction.
dihydro-6-fluoro-5-nitro-4-oxoquinoline-3-carboxylate
of ethyl

quinoline-3-carboxylate is obtained.

and 1,4-dihydro-6-fluoro-7-nitro-4-oxo-

30
1.31

(s;

NMR: & = (t;
isomer A);
(d; 1H;

35

3H;

1H; ArCH;
8.1
ArCH;
each 1H; NCH; A + B)

CH3); 4.25 (qg; 2H;
isomer A); 7.92
(d; 1H; ArCH;

isomer B); 8.59 +

OCH); 7.88
1H; ArCH;
8.45
(2s;

(s;
isomer B);
8.69



- 31 5 10 15 20 25 30 35 by chromat ography on silica consisting of 90
parts® of dichloronethane, part of conc. amonia (Rf . 0.38).2 gel using an
el uent 10 parts of ethanol and 1 45 ng of the title conpound are obtained
as a foam MS/ nolar peak, Mt - 658 The_sparting material ethyl

6- (4- acet am dophenoxy) - 5(chl oronmet hyl ) -1, 4- di hydr o- 4- oxo-1-(2' -tri fl uoronet
hyl benzyl ) qui nol i ne- 3- cagboxyl ate i s prepared anal ogously to the route
descri bed in H8anBlles 1M t& 2iBOudidhg 280tri fl uor onet hyl benzyl brom de
instead of 2, 6- difluoronethylbenzyl brom de. Exanple 6 Ethyl

6- (4- nethylantnocarbonglphenox (N—ben | - Nmet hyl ami nonet h 2',6'-d
i f1 uor obenzyl ¥-1, 4BERYdr o- 4- ox (R o | 1L CRFPRABFEE - B 64n%1% U%i ™ol )
of ethyl fluoro-5-nitro-4-oxoquinoline-3- carbo late
6- (4- net hyl am nocar bonyl phenoxy) - 5- (chl or onet-hyl )-1-(2', 6' -di f| uor obenzyl) -

1, 4d|hydrdi4 oxoqui nol i ne- 3- car boxyl ate, dissolved in 1.3 ul of DW, are
treated with 35 ul of N, N-dllsopropylgbpqlaa'ne and 35 ul (0.25 nnDI) of
N-net hyl benzyl amine at 0C. After wg oom tenperature, the reaction
m xture is stirred for 20 hours and defno 10 nl of saturated sodium
bi carbonate solution. The solid forned®Mg-Tiltered off with suction, washed
with water and hexane and dried over phoif%fifs pent oxi de in vacuo. 27 ng

of the title conpound are obtained as a fo

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 1is
added to 1 1 of aqueous 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.

200 NMR: 6 = 1.3 (t; 3H; CH3); 4.25 (q; 2H; OCHy); 5.84 (s;
2H; NCHy); 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: MGB: 406 [M = 406}

25
c. Ethyl 6-(4-acetamidophenoxy)-1-(2/,6’-difluoro-
benzyl)-1,4-dihydro-5-nitro-4-oxoquinoline-3-
carboxylate



M5 (esi): Mt+l = 626 [M = 625] The starting material ethyl

‘6- (4-'met hyl anmi nocar bonyl phenoxy) - 5- (chl oronet hyl )-1-(2',6' -di fl uor obenzyl) -
1, 4di hydr o- 4- oxoqui nol i ne- 3-carboxyl ate i s prepared anal ogously to the
route described in exanples la to 1i -r22 = 32 using

4- hydr oxy- N- et hyl benzam de i nstead of 4-acetam dophenol. Exat~ple 7 5

Et hyl

NO
6- (4- acet am dophenoxy) - 5- (N-benzyl - \- ngt h Iﬁsfnf)-t yl)-1-(1-napht hyl net hyl
) -1, 4- di hydr o- 4- oxoqui nol i ne- 3@ca| .@A s @07 081 nmml) of ethyl
6- (4- acet am dophenoxy) -510 F

(chl oronet hyl ) - 1- (1- napht hyl net higl ) - 1, 4- di hydg o:l4- oxo

gui nol i ne- 3- car boxyl ate, dissolved in 1.7 n1d§g:§yF, are treated with 46 ul
of N, N-diisopropyl ethyl am ne -and 46 ul (0. 33F of N-net hyl benzyl am ne

at 0C. After warmng to roomtenperature, the reaction mxture is 15
stirred for 20 hours and then added to 15 ml of saturated sodi um

bi carbonat e sgl4ii q. Jhe sSalded fHAdBthdrnll i iherad ohf vbth sueddmm - washed
wi th water and hexane and dried over phosphgiugﬁgentoxid .in vagﬂg, 32 ny
of the title EORPIHAC ardd ObtAPREETaVEER odid 289 MS T eSPFL UMY LD (M T

63?] The Stagtgﬂg ﬂﬁtﬁih?kﬁﬁtbyﬂ) ﬁnF the miﬁfﬁfﬁ isifﬁ%rred ifrfoom
6- (4- acet am dophenoxy) -5 or onet, - 1- (hapht t )= 1..4-di r 9- 4- 0OX0
25 quinoIine-%g%%?5%§€¥3tgofsigrgﬁgﬁgésangﬁ6505§ﬁyﬁﬁg H@iﬁﬁﬁ%&%éé% i bed
in exanpl es leot & lg osi nhel- chhpoondt ldgscaphnadal @revée nstéagodfved in
2,6-difluoro hyl pe | from.ds. XA~ e st i.Qn t

g b gfyl\/a n@gqﬁfﬁa@%@% aF kT8 %%%%m%l |ngm

antagoni stic action erial's I n was obt ai ne
( Fr ankf urt / Matempesa erennyiie. miksvagempcuraided tabereedanierh argbIthy use

of the chloragipeidi FEB0d jand Neleale§ 4002 £C /ymh; ApRt3Bam Buchi&r
Braunschwei g,” Gernmany). The | abel | ed substance_was purified by reverse

phase HPLC onchrepakPeEaphy osd | FésFamPqs0Sx s imdisdrioriesisne/ - 33
2-propanol 95:5), 5.17 g of the title compound are

obtained.

15 NMR: 8§ = 1.3 (t; 3H; CH3); 2.03 (s; 3H; CHi); 4.27 (q;
2H; OCH,); 5.79 (s; 2H; NCHy); 7.01 (d4; 2H;
AYCH); 7.13 - 7.23 (m; 2H; ArCH); 7.43 - 7.56
(m; 2H; ArCH); 7.61 (d; 2H; ArCH); 7.8 (d;
1H; ArxCH); 8.93 (s; 1H; NCH); 9.97 (1H; S;
20 NCH)

MS: EI: MGB: 537 [M = 537]

d. Ethyl 6-(4-acetamidophenoxy)-5-amino-1-(27,6'-

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

NH, O O

3O
e

<

1}



3 unm) by elution with 50~ acetonitrile/0.15~ trifluoroacetic acid at a fl ow
‘rate'of a 0.5 m/mn. The specific activity was 2000 C/mmol. 5 Al other
chemi cals were obtained froma comercial source in the highest available
degree of purity. b) Cell culture Al pha 38-1 cells (Bilezikjian et al.,

Mol . Endocinol 5 10 (1991), 347-355) were cultured on 'plastic tissue
culture plates. 1ngn<:of 24bhex Xy emett ivhed NcOiMEbLNR diata (lﬁrcblﬁ@g&ﬁh.ted

Eggenst ei n- Leopol ds ont ai ni pe I I | (
st rept omycin t‘g 19 )mgnaogﬁﬁ%/‘éﬂr?%éufl .CBI qf)&and %0 et gﬂl é cal f
serum ( FCS; PmAthabolat afices, fCa¢lelre ngGerfiarmy o@rﬂcalarsmelwnstl( Sehai domt al . )

J. Biol. Che 93- ) g C ur de C

condi tions, apart 6%;%9]?#11? L?}Z}Q%) % Flﬁl E?E%e( é%hgggﬁﬁ) a‘JJIV\r/aes used.
20 10 confd ueabtaénedeul t ure pI ates were rinsed twice with 50 nl of
phosphat e- buf fered saline solution (PBS). The cells were harvested in 5 ml
of PBS by scraping off with a rubber scraper and sedi nent ed

centrifugati O]Nﬁ%\‘j at =800- fBmitor 3Ho GHa) i n? a0% ab®i afBi yCEeN r%lf%@e (s;
(Heraeulsz)-olhe f:/ellltp_el bat Wfﬂa)resmswnd@d '21H5 wcrgf ;0. 9553mI(/sl bZch
sucrose/ 0. no rie nol a p ree
cycles of freezing in d’&@ﬁ e/ € ‘rr}%]ol ﬁ“}& e}flﬁ% hg t§§o n%%‘rature
The 30 |yiZate was centriAfQged at 090(0drp|iﬁf,orArE€BI m ¥ .dnd tm%ednma’m was

di scarded. The supernat s~centr ikf uge t pm rvahl SS34
rotor for 30 mn. The g??H?@ Zelgl rrgngrgaﬂg?) 3\/\%5%28:5%% ed yégotterl ng in
5 m of assay buffer (ONQB mol+8 é8erdBe, NH)O1 nol/1 35 triethanol ani ne, pH
7.5, 1 ng/m oval bumi n) d stored at -20C in 200 ul aliquots. The protein
determ nati onM@aseCarrigd susoactor€ifm@7io the nethod of Bradford (Anal.

Bi ochem 72 (1976), 248-254). - 34 c. Receptor assay Binding

investigations for conpetition curves were carried out as triplicates. A
test sanple centai ReHYS0 ul &f (4trReeteimidnphenory Subpehsi O qublugref

protein 5 for aT3-fdefglh$= 105. &Qh*‘&ref-sD;B&oT—@LBxB&ﬁiQE@EnﬁehLS) , 20 ul of
| zSl -1 abel | ed buserelin (10 pm per sanple for conpetition curves and
bet ween 1500 and 299"99@’?-5%?f0r saturation experinments) and 20 ul of test
buffer or test conmpound solution. The test conpounds were 10 di ssolved in
distilled water or 50~ ethanol. Serial dilutjons (5 x 10-6 nol/1 to 5 X
10-1z nol /1) were prepared in test buffdar onspeci fic binding was
determned in the presence of ay ef niy be®dt+ed buserelin (10-6
nol/1). The test sanples were i} T @om tenperature for 30 mn.
Bound and free ligand were sep raned by filtratijon (Whatman GF/C filters
2.5 cmdianmeter) using an Am con 10x col |l ectr%@vr ce and washed tw ce
wth 5mM of 0.02 nol/1 tris/HCL, pH 7.4. Thé€ ters were noistened with

0.3~ 20 pol yet hyl enei m ne (Serva; Heidel berg, Germany) for 3 O mn in order
to reduce® he nonspeci i ¢ binding . The radioactivity retained by the

Waard). oY Obea éB&?ﬁEs&%?‘%bsga%P%%‘m% g Sy BRRE e e

gener al fornumaqu;e of 24 ml of concentrated sulfuric ac1d and

12 ml of water and the mixture is treated 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 1is stirred at room
temperature for one hour. After extraction with
30 dichloromethane/methanol (95:5, v/v), the organic phase
is washed with aqueous sodium thiosulfate solution,
dried and evaporated. After chromatography on silica

gel (eluent dichloromethane containing 0-15%



5in which RlL (a) is an aryl group -CO- R11 or CN, where R11 is a saturated,
‘unsaturated, cyclic or/and 10 (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 optionaphy-substituted by al kyl groups or
hal ogen atons, and 15 (b) a carboxylic acid ester group -CO OR12 or
car boxani de gggagroggw@mmvor AgOr o4p -3RAXRIR;wher e brpding 1 &Fe2 Of
-S02- NR12NR13 , where R12 is a saturated, unsaturated, cyclic or/and
(hetero) ar omaPPE ab?@ nic radical, in particular 20 a linear or branched
al kyl chain having 1-10 C atons, an aral kyl group having 7-20 C atons,
where the ary adlcal a t.i | e substi by, IkyI ups. or
hal ogen atothM{ér a phe%y? rgdl %gﬁ o(%{l éngl Itb% s{ﬁ; eﬂ-Eut% %%I E?M
groups or Hhal ogen at ons2Hnd ORER)carb LBl a(Aydriddge NGHDMm 0f - &3I i(rﬁetarZIér
branched al kyl chain haﬁ%eg 1- 1701C atens, (Qli_I (Q; |§réﬁ’a gRoYp | 1
- A- NR14- CO- NR15R16, in I?] is an al kyl'ene rou avin atom;
in particular having 1 @rﬁﬂé)m 7o-rﬁt1| onallp3subBt i d£¥)§f % @@ a(%yl
group, a carbonyl groupgpanyogugengagmar the gﬁg)up SOX— wher e - 36 X
- 0, 1 or 2, R14 and R15 in each case |ndependently are a hydrogen atom or
a linear or f@ncg d al ﬁﬁ) gal n %gvh@g_l 144, C atons and R16 is a linear or
branched al kyl""¢chain havi ng Cat ons] ]a cycl oal kyl group having 3-10
C atons, ¥P cycl oal kyl al kyl group having 7- 20 C atons, an aral kyl group
BaV' ng |7 20 Cfatonﬁth ere t?-e(@-fdféetfaﬁﬁiid?@éh&@&cﬁl Pliﬂnf*le"fkllaﬁll@%i-?l?t tedOI
y al kyl groups or en_ato pheny u ionally_substitute
by al kyl groups or ﬁHFggénlal‘ogghya?m 34RE¥ET3c EVF@J'FF; EM‘PO dal |y
substituted by al kghrposypater hal ogen at ons, is a gr oup -CH(R21) R22,
where R21 is a hydrogen 15 atom a Ci1-d o-al kyI group or an optionally
substituted phenyl ring and R22 is an optionally substituted phenyl ring or
napht hyl ring, or a group - CHzCH( R23) R24 ere R23 and R24 have the
meani ng of an optionally 20 substitutediphenyl ring, R3 and R4 in each case
i ndependent|y can be a hydrogen atomor gn alkyl group having 1-10 C atons
and R3 can al so be a halogen atom 25 R5 %s 3 grpup | i nked via the radi cal

Z, G~QR51 .~\~L in which Gis -CCq_- , kN=C-, an oxygen or 30
sul fur atom Z is a direct bondo ai 3 m sdrfur atom the group
CH R52 or -CHR52- CHR53-, where fependent |y of one anot her
have the neaning of a hydrogen ath or an al k‘)ﬁroup and n is the nunbers

1 and 2, a
15

F

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 i1is extracted with dichloromethane
and the organic phase is washed with sodium chloride
solution, dried and evaporated. The residue is purified

25 Dby chromatography on silica gel (eluent dichloromethane
containing 0-10% isopropanol). 902 mg of the title
compound are obtained.

NMR: 6§ = 1.28 (t; 3H; CH3); 2.0 (s; 3H; CH3); 4.24 (q;
30 2H; OCHj;); 5.7 (s; 2H; N-CH;); 6.75 - 6.85 {(m;
3H; ArCH; CH=CH); 7.08 - 7.28 (m; 3H; ArCH);



35 -C=C- triple bond or a group -CR52=CR53- or C=CR52R53 having the E or Z
‘confi'guration, where R52 and R53 i ndependently of one anot her - 37 510
15 have the neaning of a hydrogen atomor an al kyl group, L is a CHz or an
NH group, Qis a carbonyl or -SOX group aere X = 0, 1 or 2 and R51 is an
am no group optionally substituted by an al kyl' group, or a Iinear or
branched al kyl group ova@naLIy7sa@st(mpteyﬂby hetwpen at®es, (Adydrxyl or

al koxy groups or a cycl g haV| in op nal |y
substituted by hal ogen gﬁoﬁ%g éd?gx ﬁéﬁ; gozgn??ﬁG Pé phg group
CH2- N(R61) R62, where R61lgi n each case |nd endently is a hydrogen atom or
an al kyl grouSang@sRre2 M3 an lat K395 gl%up 2¥4hn optional Iy substituted

aral kyl group or het er oaryl al kyl group havi ng 7-20 C at ons and W x-Y- can

be the graoups _ 20 2 ~=~ H rn-a nt and further
all stereo soﬁers Bfh ie str%c%?’é’é’%’?ﬁ%° {";se ‘ﬁ

physi ol ogi cal | y t obengpl - apdddlnydbasasfoimynr¢eaaoqudna11nbasﬁed |n
claims 1, charactef] at ~~x "Yis the group N" i ~~or ~~N N

3. A compound as C%g?ﬁgﬁ&?%£§|alﬂll or 2, characterized is that 30 RL is
the group -CO R11. 4. A conpound as clainmed in claim3, characterized in
that R11 is selected fromnethyl, ethyl, ¢ propyl 35 phenyl, 2-thienyl and

2-furyl.
©°

10
450 mg of the abovementioned styryl compound are
dissolved 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 is 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; CHi); 2.01 (s; 3H; CH;3); 4.27 (q;
2H; OCH,;); 5.71 (s; NCHy); 7.12 - 7.22 (m; 2H;
25 ArCH); 7.4 (d; 1H; ArCH); 7.43 - 7.64 (m; 3H;
ArCH); 7.72 (d4d; 1H; ArCH); 9.0 (d; 1H; NCH):;
9.97 (s; 1H; NH); 10.44 (s; 1lH:; CHO)

MS: FAB: NﬁD + 1= 521 [M = 520]

30 h. Ethyl 6-(4-acetamidophenoxy)=-1-(2’,6’-difluoro-
benzyl)-1,4-dihydro-5-hydroxymethyl-4-oxo-
quinoline-3-carboxylate '



- 38 5. Aconpound as clained in claim1 or 2, characterized in that RL is
the group -CO-OR12. 5 - . . 6. A conpound as clainmed in claimb,
characterized in that R12 is selected frommethyl, ethyl or i-propyl. 10 7.
A conpound as clainmed in one of clains-1260-6, characterized inthat R2 is
a 2',5 -difluorobenzyl group. 8. A conpound as clainmed in one of clains 1
to 7, 15 characterized in that R3 and Rd44qare hydrogen atons. 9. A conpound
as characterized 20 Z is a direct 10. A cofypodphd @s characterized Gis
-C=C-. 25 clained in one of clalns 3, nﬁggpd or an oxygen atom
claimed in one of clains 1 to at und as clained in one
of clainms 1 to 10, characterl |n hat ph pH group. 30 12. A
conpound as clained in one of cldins 1 to 11, lghatacterized in that Qis a
carbonyl group and R51 is a Cl-C6-al kyl group.~ 3. A conmpound as cl ai ned
inone of claine 1 to 12, characterized in tha is a hydrogen atomor a
nmet hyl group or/and R62 is a benzyl group.

A {io

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 is
washed neutral using sodium bicarbonate solution. After
drying with sodium sulfate, it 1is 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: 6 = 1.31 (t; 3H; CH3); 2.02 (s; 3H; CHi3); 4.27 (q;

15 2H; OCH,); 4.86 (d; 2H; OCH;); 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;

ArCH); 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: ﬁ$ + 1= 523 [M = 522]

i. Ethyl 6-(4-acetamidophenoxy)-5-chloromethyl-1-
(2’,6’-difluorobenzyl)-1,4-dihydro-4-oxo-
quinoline-3-carboxylate

25

8, T



- 39 14. The use of conpounds as clained in one of clains 1 to 13 as

‘ant agoni sts of gonadot r opi n-rel easi ng hornone (GRH).
as-claimed in claim-14 for
for the treatnent of female sub- and iaf27tility,

and for tunor control
t he general

formula (2) oz

have the meanf nd“]]r 5’)

25 and R61 an
reacti on of a co

Ra2 hay

oun

ottt eishing

20 formul a (3thR8aiXl Rﬁlh)LEtﬁZd(aB) Aftrenre 2R3 mmua:dwobftngmmat bemperatueeal

5 15. The use

mal e fertility control, for hornone therapy,
for femal e contraception
10 16. A process for the preparation of conpounds of

f 80 Macp 6&) the (abovemehtdoned almmaunﬂref dﬂmsogezw ain

dlcals
ner al
atom

gowgg}%g% e(‘g%téhi s a

s alea |n

PeReAE pbhnd of e

of éﬁgﬁa”' rl.% '”9&&% ‘}Q Inl

enera fornul a

hydr ogen & onfldgh Oﬁ@mathaﬂémaenﬁi she cﬂmnnrcadpgas@ hib¥ e watsh afe aii B
indi cated in ggap@Mndchidridkt hs@lﬁ@ﬂ@ﬁundAQEei’hedE?ﬂﬁ%mwi@ﬁwéédialﬂ\ 5

833R2 (7) mh?r

in conpound (%yifake.

e R33.is .a leavin

ani ng i ndi_cat ed
d

rou nd
it is evaporat é)p88 mg of %e title compoun

are obtained as a foam.

10 NMR: &6 = 1.33 (t; 3H; CH3); 2.07 (s; 3H; CH3); 4.3 (q;
2H; OCH;); 5.66 (s; 2H; CHyCl); 5.75 (s; 2H;
NCHy); 6.98 (d; 2H; AxCH); 7.13 - 7.25 (m;
2H; ArCH); 7.3 (d; 1H; AxCH); 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)
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’-difluorobenzyl)-1,4-dihydro-4-
oxoquinoline-3-carboxylate
o)
jwer
25 This compound is formed from ethyl 6-(4-acetamido-
phenoxy) -5- (N-benzyl-N-methylaminomethyl)-1-(2’,6'-di-
fluorobenzyl) -1, 4-dihydro-4-oxoquinoline-3-carboxylate
by heating with titanium tetraisopropoxide in

isopropanol.



10 (d) if Win conmpound (1) is a nitrogen atom by reaction of a conpound
‘'of the general fornula (8) 15 where R32 is a-hydrogen atomor a netal atom
and all other radicals have the neaning indicated in conmpound (1), with a
conpound of 20 the general formula (9)-R38-RlL (9) where R33 is a | eaving
group and Rl has the 25 neaning indicated in conmpound (1).

. A@®. A3. A3y. AExAMplaF3. AYr. A3. AF. Al 2. AY. A AF, . AF. As(F. AChY . A

A A gkl AT A (e aha Y - he EBy1 Anfhomee A1) T 12 (36 2L A A

777777777777p777 ? 73 37%? ?%77%?773?77XX?|?~??~777777877777777777787777777
2222222222222 8B BP0 S B

okad

hh( h#. #. ap~~~2:25?>~| >? P~~~ R L e S
N a1 S L e Rl s B35 59355 559595933% 5535 785777777

777777779797973777771%397975? 97933%1%9797 79?97979779797979797979979XX|???
l)

--------- 5,559, 0755508 185054558365, 85° 8 SR80, o1 299221 2] 2] 2| 2

?2??| | ?2<???~~>~>>2??2~>>??2<5>~~>~| ?2?728P: (45 (C

(¥, #. p~~~~h| | | | BEFIXXX ?X52 P TSIy £ Y 222 PP 2 X=d £ PhbRbberk{ X YX ?| ?p| ?
|11 71 7] B 07222222077 2ol 9o a= -2 0000 77100 e090 70777077 007700717 12722727
|~~~~>?~?~|?8°°°97;”47éé ¥959-6-44-380bubysanidop

A e~ Y g~~2222<272222227
| 22372299 PP P~ P e 22

~22???22?~2~2~22222??~2?~?~?~~~~~2"RLY
P?????????KX??~228~22~22??2°?°?7RL?7?7 ~?~ @
p3P7?| ?7~>9

? 2?R88| ??7: MJIUD45 UC
<D<D( D<#. #. 222222222227 22227%2?P022222222272

HH( HE#. #. 22?77?3233 THsHeAP % P| 22322230148 %éhbﬁ>%3§<éﬁaﬁgié>13%??>33&?>8???
DPLDI<~DPDDIDIIDIDDIVDIVDIDIVDIDI| XPDDIDIDNINXKX . XXX 22D DI IINII<~ 29929292977
7797799799979§$§§§9§7§#§$$@5bigL%B%ﬁﬁHﬁbb993>§§§%91§~§J§L?___<9§%@B%§?x0d:m

1145 1C 1/i..

[é[é%$;;[[;é[$5[$5[é[é|;é[$§[$5[é|?x?x?x?x>x>>x>?|>?>>p>0>?>>>><<<<<>~?????

N NN INLNNCNSNLNINNSSN. NS N PN PN NN SN SN S T .. .



& C

(#. #.°<<>22p>2222222227><<222222225><>>>><>22<> PP P>~ 2222222 2>~ e >>>>~
~~~~~~~~~~~~~~~~~~~ 22222227772222222222~222222272| | | 222222222222<?| 222772227
???????????~~~|||||||||~~||x~° 22222221 | 9 222222222222227~22222222227227<?
222855777728~~~ P P 222 ???| ||~77a 0~0l 45 ~0C

I s#VH#HA#HBOREE&EE| wgl fa[ VU] ] caV] ca] ca 2 V]'cd] ca] ca] caV]ca] ca] ca] ca] caV]c
a] caV] ca] ca] caV] ca] caV] ca] ca] ca] cal] ca] caj=Zalg® ca] ca] ca
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6- (4-Acetamidophenyl)-1l-benzyl-5-iodophthalazin-4-one
is reacted further to give the title compound

5 analogously to example 1/f.-i..

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

10 methylbenzyl)gquinoline-3-carboxylate

130 mg (0.226 mmol) of ethyl 6-{(4-acetamidophenoxy)-5-
15 (chloromethyl)-1,4-dihydro-4-oxo-1-(2'-trifluoromethyl-
benzyl)quinoline-3-carboxylate, dissolved in 5 ml of
DMF, are treated with 125 pl of N,N-diisopropyl-
ethylamine and 126 upl (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
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45 mg of the title compound are obtained as a foam.
MS/molar peak, M’ = 658
The starting material ethyl 6-(4-acetamidophenoxy)-5-
10 (chloromethyl)-1,4-dihydro-4-oxo-1-(2’-trifluoromethyl-
benzyl)quinoline-3-carboxylate is prepared analogously
to the route described in examples la to 1li using
2’-trifluoromethylbenzyl bromide instead of 2,6-di-
fluoromethylbenzyl bromide.

15
Example 6
Ethyl 6-(4-methylaminocarbonylphenoxy)-5-(N-benzyl-N-
methylaminomethyl)-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-oxogquinoline-3-carboxylate, dissolved in
1.3 npl of DMF, are treated with 35 ul of N,N-di-

25 isopropylethylamine and 35 ul (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 1i
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25 quinoline-3-carboxylate 1is prepared analogously to the
route described in examples la to 1i wusing l-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 1257 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 II column (250 x 4 mm, particle size
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The specific activity was 2000 Ci/mmol.

5 All other chemicals were obtained from a commercial
source in the highest available degree of purity.

b) Cell culture
Alpha T3-1 cells (Bilezikjian et al., Mol. Endocinol 5
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 I.U./ml), streptomycin
(0.1 mg/ml) and glutamine (0.01 mol/l) 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 F1l2 medium (Gibco-BRL)
was used.
20
10 confluent cell culture plates were rinsed 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 laboratory 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 1lyzate 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
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).
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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 cm diameter) using an Amicon 10x collection device
and washed twice with 5 ml of 0.02 mol/l tris/HC1,
pH 7.4. The filters were moistened with 0.3%
20 polyethyleneimine (Serva; Heidelberg, Germany) for
30 min in order to reduce the nonsgspecific binding. The
radioactivity retained by the filters was determined in

a 5 channel gamma counter (Wallac LKB 1470 Wizard).
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1. A compound of the general formula (1):

R6 0

R5 _R1

" R4 T

R3 R2

VIS

0

L3

in which
R! (a) is an acyl group -CO-R1ll 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
halogen atoms, and
15 (b) a carboxylic acid ester group -~CO-OR1l2 or
carboxamide group -CO-NR12NR13 or a group -SOx-
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 a2 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,
or
(c) is the group -A-NR14-CO-NR15R16, in which 2
30 is an alkylene group having 1-4 C atoms, in
particular having 1 C atom, optionally
substituted by a C;-Cg~-alkyl group, a carbonyl

group, an oxygen atom or the group -S0,- where
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25 R5 is a group linked via the radical Z,
, G A—RS1
o
in which G is -C=C-, -C=N-, -N=C-, an oxygen or
30 sulfur atom, Z 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 hydrogen 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 2Z configuration,
where R52 and R53 independently of one another
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is the group CH;-N(R61)R62, where R61 in each
case independently is a hydrogen atom or an
alkyl group and R62 is an alkyl group or an
optionally substituted aralkyl group or hetero-
arylalkyl group having 7-20 C atoms and

can be the groups

T T e

in any orientation, and further all
stereoisomers of the structures mentioned, or
salts thereof with physiologically tolerable

acids or bases.

ompound as claimed in claims 1,
racterized in that

WEXZY i the group N=— ?" or IC"'N“N
U |
A compound as claimed in claim 1 or 2,

cha
R1

A c

racterized in that
is the group -CO-R11.

ompound as claimed in claim 3,

characterized in that

R11

is selected from methyl, ethyl, i-propyl,

phenyl, 2-thienyl and 2-furyl.
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characterized in

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 is a 2',5’'-difluorobenzyl 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 Z 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;-Cs-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.
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5 15. The use as-claimed in claim-14 for male fertility
control, for hormone therapy, for the treatment of
female sub- and infertility, for female contra-
ception and for tumor control.

10 16. A process for the preparation of compounds of the
general formula (1) by

(a) reaction of a compound of the general formula

(2)
R7
RS R1
)N/
il (2
R4 T’
R3 R2
15
where R7 is a leaving group and all other
radicals have the meaning indicated in
compound (1), with a compound of the general
20 formula (3)
R8-N(R61)R62 (3)
where R8 is a hydrogen atom or a metal atom
25 and R61 and R62 have the meanings indicated

in compound (1),
{b) reaction of a compound of the general formula
(4)
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(c)

R3 R2

in which R9 is the group -0SO02CpFan+i, a
halogen atom, particularly a bromine or
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
R1 OUL )

where R10 is a group containing a metal or a
nonmetal, a hydroxyl or mercapto group
optionally converted into a metal salt, the
group -C=C-R31l 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
compound (1), with or without participation

of a catalyst;

if Y in compound (1) is a nitrogen atom, by
reaction of a compound of the general formula
(6)

R6

RS _R1

R4 T
R3 R32
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(d)

- 41 -

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)

R33R2 (7)

where R33 is a leaving group and R2 has the
meaning indicated in compound (1), or

if W in compound (1) is a nitrogen atom, by
reaction of a compound of the general formula
(8)

R5 _R32
X
R4 T’
R2

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 (9)
R33-R1 (9)

where R33 is a leaving group and Rl has the

meaning indicated in compound (1).



