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| proceﬁaeeﬁotrum@ﬂmelsaamcb@éﬁ%C'@*Wv&W@éw oft!

1 NOVEL TETRAHYDROCARBAZOLE DERI VATI VES HAVI NG
| MPROVED BI OLOG CAL ACTI ON AND | MPROVED SCLUBI LI TY AS
LI GANDS OF G PROTEIN COUPLED RECEPTORS (GPCRs) 5 The
present invention relates to novel tetrahydrocarbazole
derivatives having inproved biological action, '
i nproved oral bioavailability and i nproved netabolic
%@@%&b¥aﬁﬁvdﬂ@@ﬂﬁéﬁb ﬁ@éﬁmwwwmmenmpaw
n particu he recept or
BIOLQBIGAM AGTHON AYDHHIPRONED SOLUEIHGYIAS HEFANDS (R 6-PROTEIN
receptor), to b%ﬂr@ﬁﬁ&gp@b%ﬁfﬁs and to the use
t hereof in pharmaceutical conpositions for the
treatment of pathol ogical conditions nediated by
G protein coupled receptors in a manmal and in
particular in a human. 15 Background of the invention
The fFraserd mveemrsreta‘teSaﬂo|noveJéetpam4drcz,ea fheaple deriyates having igproved
| By as
bioofiRR pBh: Horoleq PP Eé‘@bsb* A ey sy
ligande of Gmmﬁelp@pmlw reqentOfsh(gGRﬁ eltragisplar é&ii@%\ﬁ’SfUBP“etfﬁ%emOf
for qué%ﬂf@ Borfonk I?@EeQélﬁ? hoPitre: LﬁﬂHGe@é&ér?' tB tﬁ@bﬂ@b@r@tlon thereof,

ors represent a sup er
and teréimbweiborest oTharseceUiied @QF@P@“Wl f@hfhﬁlff&@“@?ﬂt ChpRihelogical

condi@bis Rdhikteldd X@ng?&tQIH%oQb@& ReB&Rd inaghaRdtdl @RE arheidtal in a

processes i nmal s and especially in humans. All
humaEPCRs consi st of seven hydrophobic, transnenbrane

al pha-hel i cal domai ns which are connected together by

25 three intracellular and three extracellular |oops
Backgroundefthg imventioRcel | ul ar amino terninus and an

intracel lular carboxy term nus. One or nore

heterotrineric G proteins  are inyolved in t

The hetants aF el BHOICPUTSaR B BriM S RPLRIE oA, SPBPOEpE ources
' whlcrﬁérbfaabteds WCdradsto &B@tm@rﬁbkgruuﬁw@f th@wivensdrdare dedorpdoated

al so fundanental processes such as metabolism
in therr:é@?etsraa@q"p@wnd’ﬁaiha@\vm%ﬁ e dsClosHEdi at ed and
controlled by them GPCRs exist for 30 exogenous and
endogenous | i gands. Pepti de hornpne eni ¢ _ani nes
G-proigip rr@uplaéuregerﬂﬁr@cre@aaeaw syRepPEYY Ct%aefkﬁ Mg fprapessssociated
recepRIPOWARS teﬂaéfﬁnﬁ;ﬂftﬁﬁt s i rRfRFousdfsineie afé pathbigestésnical

rmreover one ligand may activate d'”éé&% receptors.
e

%ﬂéﬁ seven

f b GorRMABWhich Sare eRanBctdPogether b
hydro ﬁ%r?%q%ﬁﬁm%gﬁ%de é‘IFﬁ)ﬁejacgébhtcors (GPCRss erth endo ou Y

three|m§geq¢dj@ar apd Wreeyaxtsageluips leapsapnd hANRSEN G e?Iular amino
termm%%%d%oﬁgégéﬂg@ car%xﬁ R85 fus. 2f§r49 Qﬁh@@hét@rotrﬁhé?@% Proteids

ass C and 11 to class F/S.

- are m@laﬁcplretgeb@p[bﬂ@‘ signal drapsduction. Diverse physiological stimuli such as
_ photosensitivity, taste and odor, but also fundamental processes such as metabolism,

reproduction and deveiopment are mediated and controlied by them. GPCRs exist for

exogenous and endogenous ligands. Peptide hormones, biogenic amines, amino

acids, nucleotides, lipids, Ca®, but also photons, have inter alia been identified as

ligands; moreover one ligand may activate different receptors.

According to é recent investigation, 367 seqguences have been identified in the human
genome for G-protein coupled receptors (GPCRs) with endogenous ligands,

D. K. Vassilatis et al., PNAS 100(8), 4903-4908 (2003). Of these, 284 belong fo
. class A, 50 to class B, 17 to class C and 11 fo class F/S. Examples belonging to
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class A are the bonbesin, the dopam ne and the LHRH

receptors, and to class B are the VIP and the

calcitonin receptors. The hatural |igands for nunerous

GPCRs are as yet unknown. 5 OmMng to their function,

GPCRs are suitable as targets for nedicanments for the
classtﬁq@reifj\)e bosRResisy @Qﬁgmnamynq)ﬁncéthealf@%H hEFAPES.And to class B are
the \Hlaté?naltﬁ’@ bgtérlton‘ﬁffé%bt'o%n Fhe hbtds I[?Qr?cfsuﬂoﬁh@qeﬁot@bmére as

0% of curren known targets or active ingredients

yetuakr@vGDCRs [Y. Fang et al., DDT 8(16), 755-761

(2003)]. Thus, GPCRs pl ay an inportant part in

pat hol ogi cal processes such as, for exanple,

| meedp.ttﬁl uﬁ@wpﬁmRs 8 EHitAble 2niRrdely bR SEdsRBeNts fof ‘fa? feraey

and Hrgvérﬁﬁﬁ %F QN4rBe \'i_’luH'b_larBéflﬁt cﬁ%‘?dé‘ BdnditichaNE B spebimist that about

recep car di ovascul ar I sorders angi ot ensi

50% pé@@mrtﬂV)know&tt%r%tsuf@r ftive INgEgaiet RS @ @Bﬁt[‘ér'ja"sret al., DDT

8(16)d?95-?§‘{5'(2?:’@3ﬂ]5ﬂﬁ%t @?id?zs%iaﬁaﬁ tmpdr%ﬁﬁsér@m patholodical td%@@@es

3. 639-650
such @aefom e’taﬁfpéﬁ ni%ﬁ'n dﬁplaﬁotﬁceesptb@st@nét $Rrpadrenagaefo 8 igraine

(serofanp dMW@%Eetﬁérﬂ canter (DBRRAT Fé%@ﬁtbg' ¥ RIvaSdlar d:sorders

descri bes novel '|igands with inprove pro erties

or
- (angieters recepioge ﬁ@t%hohc fRerdesnisith E&,Cea'ioa\ﬁrdt@@ 85iop r{%eroton'” 5>
HT+ ﬁ%&!ﬁii)'i@rl Plekdad al. AR fdl. Tell B/ BNE3WESV @LE2)0f  the

H receptor. 20 The natur al I|gand of this receptor,
t he peptide hornone LHRH, is synthesized in cells of

Genetd) thibidibh abamer eRdliste be aspd unBemittpyatvl.gpérasfii on

fromthe hypothalam c neurons into the capillary
pl exus of the ementia nediana. In the anterior |obe of

The ﬁr@@rﬂ@hﬁv@hﬁoﬁr &sschﬂtdBl'hovEI dBidé vith NepkdWRid pﬁﬁiéﬁrétsdbrSGE‘CRs in
and stinul.ates ain t

e gonadotropic, C C
genere) e CRTRRCFTEUHER e Pte oD it BopEr e aniagBhts or
the LHRERS@PREI on cascade. The initial event is 25

activation of phospholipase C, A2 and/or D. This |eads.
to an increased provi sion of the second nessengers

“The nattmw_;ﬂtcv@fam@ |rec’éﬂﬁbr |tF8 peritid IhemesheblyHRERLS symlbedlzeziaﬁ cetis of

e iR Heaks] i RPE e R e W AR o
the o@twamJ;biéiuscwf ted emlehfa PreeEhs: tih ane amdruéreawbﬁthbw:tdm‘w, nedRH
satile release of the adotto pi ns.FSH and

mdst%éhettﬂ RRorerenies ofrte opPasAlapic &3'ls, ad tSH%'U@Tch‘Eﬂ”ﬁtnu tmeric

G-profeths! Michanigst D banbsed Signdl aghssucaod casaty aThe hitial event is
respectively. There they stinmulate the production ar}
activaia) agosBolibie Gpfr IRV Thiss oA &t /R iNcEeaspdh Pgyision of the

seconf Iif’rlilé%&*:rtg%rsdctlléc‘sﬁ1 VB! érﬂ:ﬂP? fblpwad &9 mP%tfﬂQﬁﬁtbﬁfdfn mtracellular
mechani'sm b he concentration

pools, jgde @6 iHatoT efageus WbPU’Fﬁ‘ter Rglgindfreases. tFé“E}?'érl fB%EéS %ttmtﬁilon of
the pr@d‘t@tnor’z atid tedporally &Jfﬁed’fﬁu!é‘etﬂy r@ﬁﬁhém thé P’or‘%d@;ﬂﬁplh@FSH and LH.

nmbrane receptors of stinmul at es
The Mcel@qrmgﬂ@s( @*ﬁéraﬁtp@ggeﬁtwaetgp §|rcqi33|qn {.I@ tarost gigaes thedestes and

ovarie$ ‘?&?@Et%fgn?ghf‘r& gfsﬁfﬂu@té tt%eﬁrbﬁjcﬁ&q afd PdiSdse ofttﬁl;eappro?_rﬁte

mat ozoa. I n the fenmale organi sm
sex hqmnnnfg; inghe hepqg;tp dieantipn bers iph cgmplex feedback mec anism by which

the concentration of the sex hormones formed in tum regulates the release of LH and

FSH.

In the male organism, LH binds to membrane receptors of the Leydig cells and stimulates
testosterone biosynthesis. FSH acts V|a specnt ¢ receptors on the Sertoli cells and assists

~the production of. spermatozoa. In the femnale organism, LH binds to the LH receptors of
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' hormq@@ﬁtvrajéhe;mﬁﬁqeecTé}yﬁoﬂwema@j‘o
" reducorAEMhE sexX RariRhe dvils (68t @lstra®inridvel, Rash E@Eff)r example, benign

the theca cells and activates the formation of
andr ogen- synt hesi zi ng enzynes. FSH stinul ates
proliferation of granulosa cells of certain follicle
stages via the FSH receptors thereof. The androgens
whi ch are forned are converted in the adjacent
the thecen aelissand: eptivates dhe tfpenatian (b GoAEPIeR BYRSIZNgyenzymes. FSH
stlmL%ﬁés'f it atlor'? BHABE! Ak of 'cér@d'quﬁﬂtﬁledétﬁésﬂ@lihéh@-l Re)éeptors

n or malignant tissue proliferations depend

therest The Eadrp@wsw‘@ea(e T RE RESCanRTRCHS e RSP RIS oSl 10
the et eﬁgbﬂonea‘@'e&@édld?“ sorders of this type are
prostate cancer and beni gn prostate hyperpl asia (BPH)
in men, and endonetriosis, uterine fibroids or

A nur%?rr o e PN B R i fQIt‘éIHS(H B?%eﬁbﬁ‘%? ﬁ?éhgrl'é'nf fddlib %Fﬂh@?ﬁmﬂ@depend

ycystl C ovar syn romne, breast cancer

* on stipwintien by eertlenrepnesasUch 4f wfoster@@r%eéﬁﬁd@ ahpisa! %?ﬂﬂdefs of this

' ' ARALl and
vee YO ot St g BB Y0

endomn’@ﬁsrseg@on%;fﬁfm@t PE UEANAP JHYRBE% fPURSRRR araeerm iiselisen and
polycgﬁi%%\%}‘f‘tsg}ﬁ&bﬁgd aﬁ&‘%r&@ﬁt&ﬂcerpfé@érindecan%ér agabmstrial &Qx@char

s triptorelin and | euprolide have been established

cervigabganeargnd/varan GnceEB¥PMeNy in the therapy of
gynecol ogi cal disorders and cancers. However, the

di sadvant age _of agoni sts is general
Sinceglfsj dgAoxery I Hﬁeﬁ P)égéfm”&reé a} peenes {1 - t%é *‘?S‘%entﬁzﬁofmu% fhan
3000 %pﬁkhéttwaﬁqdf&%és bp n&tee Lﬂf—%f—ﬂ@é\/é Béeﬂ s?ﬁthbiizéd &ld ieBleteRsgtide
he sex 'hornone | evel s,

agonigle $4¢8 BHRPIPENERGr ledRrolide 5817 tbefp eoished P iy Bars
succeRYRIMS i e ahéapy GANgyYhBebidficab UPRIGgo Nnglt Sartesp|Hoywevbgi the

* disccagind 290IH € SARATDN e R PRI O i CEP DI 5, P

phasflude ah? tHéJB %at‘élt@ Bige @ﬂ@btﬂﬂﬁﬁtg mlnsi indiekse in dheswt\mmica'@devas
assocCl at e W e 0SS 111 arge
Only afigr gowrreawlatan qf I%e %%,@F stgplopas,a syt %ﬂ‘@s ﬂsﬁwﬁgon can the
superggz&ﬁtﬁ@msa By theirtefestamyls Rbdslicss a@ﬁﬁleWTe@h‘,hd@mrtbé seelpriane
total  reduction oL t he sex ne.levels to.the

fevels it ihaie tg rPheERologic . ARsTation it | gnSpd GmPigES. This

dzsad\lidnia%fé@s BeRbinfeanathitiNnposdibility @ﬂtaw &fjustreerm Of thé rldvehm‘l sex
the patient._This has |e a to the evelo

ipeqses \%ﬁuc r]eglglre a total

successfully i ntroduced for controlled ovari an
tissue preliarztans oMl a0 ageaistis APOR(ma 1of e PRIt nent of female
infertility. The antagonists inhibit the 30 LHRH

receptor imedi ately and dose-dependently, and ihus
phybit, for

~ This hasded tte then devalrament &f PeriigadiRIh reeePioR SNATRYEE:

examﬁé 5&3&5‘3?g@étﬂﬂﬁe@}rha@%%ﬁ%h%es@fﬂﬁy PE-egReY %roéaﬁtrolgaeovarlan

nt agoni‘sts are, however, sonewhat

st:muimnemtha erpiext h’éthad@ﬁifmné of tergle; infestilitn dhe ﬁn@a@gs it the
LHRHbﬁecgbt}ﬂ r]-|1m§5°” Fé a; S?{chgﬁsé’ﬁeﬁéhﬁeﬁd y %'ne athu@Md &Rkh ORenetite

agoni sts - and ant agonl sts is
reductipinie themia%a evels/of ﬂeatpsfetonawr eplredRy nd sfedreerongulhe pepiide

_antagoegﬁ}sf Z ﬁ%}g?)ﬁg'ﬁgggﬁﬁ% pé&% ﬁlﬁﬁ ?%“%%ongfﬁ déjld mgé/ellbcerec{oses

must belgivann | nt egrati on of

A review of the clinical applications and the potential of LHRH agonists and antagonists is
given by R. P. Millar et al. in British Med. Bufl. 56, 761-772 (2000) and R. E. Felberbaum

- et al., Mol. Cell. Endocrinology 166, 9-14 (2000) and F. Haviv et al. in Integration of




10

15

20

25

30

.35

4 Pharmaceutical D scovery and Devel opnent: Case
Studi es, Chapter 7, ed. Borchardt et al., Plenum
Press, New York (1998). Besides the treatnent of
mal i gnant and beni gn neopl astic di seases, further
possi bl e applications are controlled ovarian

_ Phargieveniicalt Diseovery ende Develprrest: 6psa Slugiasr &NeRiek V1 PP Brepardt
etalf ﬁfehbrln' Ft’r)é d§ QR Pk (6. r@éé?o%%'t@é‘}reatﬁ{éﬂt il rﬁ&!@%rﬁt%dfﬁeﬁf@n

side e fects of radio- or chenotherapy, t
neoptas@(a@ﬁ@aﬁps Jerthar possifle applisationg Aromntroigedovgrian stimuilation in the
conté&?“cﬁofnogiltr‘éa*e fﬂﬁa’u’%ﬁuﬁ‘é}ﬂ%g%ﬁfr&t {c‘éﬁtréﬂeﬁﬂfrﬁ’eéﬁd %&#@t@c’:@ﬁ from

I mer's | sease. Specif recegt ors. have

unwa@tﬂq/smb%effectsotafrradl@normhpm%f@fapyc@p|t@a‘m@ﬁnt AR f\éDS

and dlirﬁ r%fd fHfor n%Hz‘BB%?ene?atlge d@BrdElt?sesuQﬁ §@§théiﬁf@r OMidkdseSSpecific

hese ecep ors diate di rect

LHRHR medeptass haver rat ionky t@en &undgm ruq#w celte Brigalsuen §3i§rin ypdous |

.tumof%n dég of YD breadd FHae oRSRE! dReld RELIRISRNRRt AUARKSES direct

_ nt a%m?l sts are nostly decape ﬁtl des whose

antrp@ilf@mﬂa@ pléast pfiLHRH EcepiRNtRERNIS BY IR REIOTadni ni st rat i on.
They are typically given as sol utions for i njection
or as depot fornul ation, subcutaneously

The peptide resepipr agofiss Apgantagenisls are m%%% 86?%??8‘&9% wipose

bloavbﬂgbﬂﬁ)’ﬁ Nh&SRS ﬁeﬁe ff&rorélr&inﬂ:ﬂéﬂa@iﬁﬁ Trethré lﬂ,@:lc@ﬂl,ﬁ@ihéra% golutions
fers. In addition, synthesis o

for mjg@t&glﬁlgﬁ idereds forenutaion |spw@@o§mordgt§qm@,sculpﬁy iThis application is

assodidled QitRifeoR fHdrREL fr @hd Qéﬂénf Q{nd RE corapiiange stiditd In addition,
tor antagonists which, besides high activity,

| SY”thﬁﬁ%@PBﬁdF?ﬁﬁﬁma’m?ﬂ tedad @SiY-i ty and can be

adm ni st er ed oraIIy 20 Prior art Conpared with
tide LHRH re tor ago and ant oni.sts, . e
Itis tn%gfﬁweaélale. tglook rﬁ?&ﬂ%gf@es'f@%a el aaSis Rniaf gt
high 2688ty RaveaimpiovédeeRB8ID didigity At eatbecriminisied orily.ent
: 25 state of devel opment in the area of LHRH receptor
agoni sts and antagonists is described in the reviews.

by Y.-F. Zhu et al., Expert Opin. Therap. Patents
14(2), 187-199 (2004) Y: F. Zhu et at., Ann. Rep.

: Priorggty ~ Chem (39), 99-110 (2004), F.C. Tucci et at.,

Curr. Opin. Drug Discovery & Devel opnent 7(6)
Compgga%ﬁégm(pzt;gggbﬁiﬁﬁgg%ot@r amg%%:s@qé{qrg%twngtsa@s gfzt no mpephde
comp&@ﬂi |s GRSBVed ¥ in A& isd iR BhY of $8 pdssits e Bor(s2DRBpurrent

former publication contains a, co ehensj ve |I,i st g
§ AgSahe

state @‘fdeafﬁl@prﬁaraﬂm Ywredea pfdiEH1 recpeier AIQNIS FisantRaoss
in theUNEREBY & RNGheeal0fE xbgfwom Q‘hl#a?r Pzg@hgm(zwm 199 (2004),

recept or antagoni sts.

Y. drsretmbpne e et Ceeap (50, dort B GRPES E.C 4 Dbt Slggu. Opin
Drug 5:39&%%% ?é%fgprﬁerm?f(’éﬁr!%ﬁ Sy @b@f?CRlﬁ %rm@m 'C@H' M@§ Chem. 11,
3017- mwaquangM%)Chemalwdmgﬁwah; ﬁ@geMéén@aﬁﬂhdsﬂnﬁs%Eﬁefadﬁenfs
3, 399]“’-&(0 @65‘3(?‘*1% forrﬁer%ﬁ?éﬂoﬁ@éiﬁalﬁs Q'cgﬁpfeﬁﬁr%ﬁ&fst afthé plbshed

water IS very poor and their .

~ patent specifications descnbmg the synthesis and use of low molecular weight LHRH

receptor anfagonists.

Among the first examples of hon-pepﬁde LHRH receptor antagonists is the

- 4-oxothieno[2,3-blpyridine structure, which was described by N. Cho et al. in J. Med.

Chem. 41, 4190-4195 (1998). Although these compounds, such as, for example,
T-98475, 'have a high receptor affinity, their solubility in water is very poor and their
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5 bioavailability is low Based on this |ead
structure, nunerous further devel opnents have been
~carried out, exanples which may be nentioned being the
publications of the international applications WO
95/ 28405, WD 96/ 24597, WO 97/14697 and WD 97/ 41126.
bioaVFH@iliﬁy ist I sBasedfont this dess] StruBiues, wmerﬁtaifw@ez dgvelpporess gave

beenoéaq é&’ oﬂ% %Eﬁgleg Wrﬁa&c S@tn‘?é'nhéné%nbéﬁg ghé t&?bl\cﬁt:ons of the
In’{erFIE]l@qa.IZﬂpi(meo RO4284#05, WO 96/24597 WO 97/14697 and WO 97/41126.

c r tor
The %(nzﬁ%k G a%noé ?ﬁ}}ﬂgm‘ﬁﬁ@@&%&ﬁﬁe@ &d Eraﬂ%%ggﬁﬁg%lw r@Me)ep
antagThistsos dpsorined ynS.d3asrkifet Rletred. dfag Pherst 46/ 1] Baab 2RB3).
sul f.onam des as potent non-peptide LHRH receptor
antagonists is disclosed in 10 WD 03/078398. The

Novepatasyimethybbiand6ioethyigyaoty wgesoﬁ@gct by e Cuq Pt sl inc/. Med.

[4i H -
Chengyég,? 1t2§419qg§"lp 3(?002%%3? EF&?Q%&@BE ooy fagn é%r&%rrylmethyl}benzene

sulforannidg® riss petenhrmendiepttie dethh nrepgpton/ankmesiskng disclosed In.

WO %%fggg r?e(lj%jleira gggﬁd'a'ttﬁtg WS 0214782 8é§cﬁl§@§tnb§bhc ¥rolidines as

ses and biol ogical activities

LHRibfeaspier lantagptists. Aubiititod pyidin-4teags 3§ LERRHrecerloppRigaonists

I st ivgna | d i
are QEEI@'P&{‘ iy VQO %y%s%]ye?nﬁd slz(?ﬂ%’fliu%‘io’g% S%g%z_;ne(%ggﬁb@é‘s in

WO 0§é11é3@9ed der| vatives show an oral activity on the LH
level in the castrated rats nodel. 20 Quinoline
derivatives as non- pe?tl de LHRH ant agoni sts are

The gindeses @adr bplogisalngtidties, of \rylopmyaigg degyaves (gying LHRH

recep%r@hﬁé;;bm%'a%ﬁv V%fséd&%ﬁ&édiﬂwiﬂ Ré&Rfolpaldt 8l iimJ, WD Thahd 35(5),
98/ 55116, WD 98/ 55470, WO 98/% lleg?% D
n

1085-809% {£04). Safgsiesh PeEIEsash PRy FEcRHVYT OB i

castreked fa8SAsi ngly substituted aza- 2 arylindoles are
clainmed inter alia‘in WD 99/51231, WD 99/51596, WD

00/ 53178 and 25 WD 00/ 53602 as LHRH receptor
Qumoﬁr’iﬁ @gﬁ’sﬂitl%ss as NEN-PRHREBEOYRH DArddfRBis&abreOdisdibsRR Mys exathple in
hese conpounds are not discl osed,
WO SR ot SPBUBrTBR ST (HBabea B5ogie) In: WonBUB AL
WO 9P 1kERH nQoeR)seH 16, ant\WesE/sH4g0, Theydoasss47o, WO 99/21553,

tetrah drocar bazole structure is, however, not _
wo owesmtaww%ﬂ resepigr @H@gqm%nﬁoaﬁsmgieala/béabﬁhf%%de aga-

-arynéd&es”age df &Heehmé;r Q:%a:hhﬁéoémbom nggﬁsgsdwcaloefssws and

SCI | In the patent EP O

WO Oﬁl’@ﬁt)%@saldﬁhh rmﬁpgzgoawagpgistsmdmmwé% disiqgiical or biophysical

data f@.gﬁ 3 eh.?g%,quegré ﬁ&tda i ther described nor obvious.

970, 757 c oses tetrahydrocarbazol e
derlvatlves as gastrlc 35 anti-secretory agents.

The p%‘l'@?ﬁ‘@é’#p 678845 B LS HRP R ﬂ@fe?%gﬂic%h‘fgoﬁ{cfs%tu-ﬁH tehisBtor
structure 1s neither scrib nor obvi ous.
antachﬁtﬁOlmemrcagtrahydrowbgzomgtr@.}re de deweyns, not the subject matter

oftheﬁqﬁ%@@ﬂygglg%%? {z(ﬁllle derivatives as 5-HT1 agonl sts

€ treatnent of m graine.

1,2,3,4-Tetrahydrocarbazolecarboxylic acids are described-in the patent EP 0 239 306 B1
as prostaglandin antagonists. An LHRH receptor antagonistic effect is neither described
nor obvious. US patent 3,970,757 discloses tetrahydrocarbazole derivatives as gastric
anti-secretory agents. However, an LHRH receptor-antagonistib effect of this type of
structure is neither described nor obvious. EP 603 432 B1 and US 5,708,187 describe

tetrahydrocarbazole derivatives as 5-HT1 agonists inter alia for the treatment of migraine.,
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However, an LHRH receptor antagonistic effect is
nei t her descri bed nor obvious. WO 2005/033099 A2
descri bes tetrahydrocarbazpl e derivatives as :
di peptidyl peptidase IV inhibitors. However, an LHRH
receptor antagonistic effect is neither descrl bed nor
Howeybui apusHRATeceptorsantegonistie efed s eithan desrided dekghgpus. WO
f t -
20058 b AR Ry el e By ot aafe SLRRIEE En RpIAE pebiasy IV
inhibitbrs. Ddlowayver,ean leRPdiers@ﬁﬂ‘EQfeaﬂtﬂ@PnﬁflC Mfigct @napiihen described nor

. obwoﬂé G hléﬁe is %%gfér)emr:@fore@ﬂ_w}‘? ?&%Pg? %tﬁ Sk ¥?édt \é%a RN s ed

agonli Istic or an oni tlce f ect
structummm‘@r frorarthe;empmdepi oe pgmsﬁa@@vﬁng@n &- i Pags gtgl. describe
in J. REL. t@}%rtm 4qe581. hé}ie@scr rt%ﬁ:’%w\ﬁfh%ﬁlga;cﬁé B&N&We@%(nﬁﬁé%éatomn

erivatives are d hutt| ewort

agonistic @i aﬁﬁ@@ﬂlSﬂlﬂb@ﬁeC@r@wevﬁfeﬁﬂ LHRIH regersar-astagpnistopfiert igneither
descr&%\a}e l/@érr 10y %%Wdrééé@oa‘%@l%r OHéafﬂ/bﬂ/eg ré‘rﬁe pBé&cmbed by

an r ecczft or ant agoni stic ef
S.J. Shattiewerth gésbrin b@qorgo egb@iheiis Lefk 141 $q3§t306%’ (8@04) as partial

agom%t%?g &e%u*&éﬁ 5 SdceploP l?cﬁ@vbld &n SRRENESofior an ém?,t?ﬁeffect is

etrahydrocar bazol e derivati ves as NK

neitheri dgapripsd PR ebripes IFodlist ok ek dessipedn dpRare P%ffﬁet%nce 6,
221- 2‘é§n@99@90'%t@ﬁy&réh%rwz%eaéwamb%nbé aK./NVR GEireE. TRE diddiised

rec r antagonistic effect is neither descri bed rﬁ_,
structe| G, | the cpmRaUndsy At Hespresett ipeention. Moreover, an LHRH

recep?br aéf‘&a@@mgtld Qf?écb‘i%(ﬁélfﬁbf ABY G0 FHP BBVOIRS Sofid-pikskofypibesis of

S-amlawa@@bﬂxgietrem@rqceaazwgs #?e'ﬂt'{f@P%)%%i“r’ .TB%&QZ%I 9@135%@905)

An LHFE! FRBME £6R0RRESL R cHR HeMiRridéesibas nfrapliodani meti ¢ LHRH
receptor antagonists having good receptor affinity
are disclosed for exanple in WD 03/051837 (DE 101 64

Tetral@@?océ%%azof@@e?@w@i‘)éé}'ﬁé@ﬁtﬂlﬁﬁg@ﬁdz LAIRE reakstbobhtagonists having
. properties of these ounds
good (reRPsATRIRLATE disFiosRd iﬁgﬁw'%?{ﬁ@%{%ﬂ Bt Q%Eé;‘g"“)

The ﬁhzé&chénr&anbﬁf nitkateld bidpakied t]ﬁés@vctcﬁﬁ)oaﬁd@b!@ met, vuwesver,
e state of devel opnent of neurokl ant agoni st s.

make gheruitpbie fbaneptistel Mmappelder a5yl dogags. 957'@ (2003),
provide an overview of the 25 current patent

literature., V. Leroy et at.,_ Expert I nfon o -
A numhey espykleatiosd grovgeﬁgowgw oy the s-;q;% o%g@@&omegﬂaf rgurokinin
antagotf&d, 5. Bbiakina é@uﬁim%eéeztﬁ'ﬁlﬂ?'\(ﬁ@bﬁ cP?@\lﬂdé:Eﬁ dvetiew cidhe

51-60 (1999) descri e state of vel opnent
curren patght; htegatw@ Welfraketal-nExresdriaen aningdiaptang! Diygs P@). 735-

9-576 descri b ,resu ts o

describg thei Qtata of davrlenemi r@{,ﬁt}lr@htoqukmw oramt%qgl,}ﬁtsstv@tle for
examﬁf@rlﬁl\/tem&&é%g FQ%F rhﬁlestzc%ﬂ&'i‘ i e (ng ‘Ei@&?cnbes the

scribe’in Pain
results( glogigical ﬂe@ne@m wh:nh M@e;ﬁcgfptoaﬁmta@@wﬁt%wgreagmalﬁv%fq ggntrol

746 (zggg)A ”@\!v&n e? IMArgN@é'ﬁ@é oﬁ% ;@Mewo:ﬁé!mmdw f51 -9 1999)

 candARBASS) MIGLE R SECTSley B i BN

neurokirmin a@mpios astagsnmtatae rmteﬂtla!amalgeelcs,| wije i \@ﬁt%DrfPQheF ghal. in
Y f d

iprugsy i dRes; b, SBERE R b PRUTRAER! ppbentl e

lngredﬁntszmﬂ{iﬂéB&e('ab@Q@’) mﬂm:malrgn#ramhrﬂwmtom aghritga R Wlet 38 al.

st QREHHS 1L ERRBBRAETSY o Rol BrbLonn SrJE pERzdl bhiatives

as NKy/NK; ligands, The disclosed structures differ from the compounds of the present 7

invention.
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7 Object of the invention The object of the present
invention is to provide novel conmpounds which have
improved 5 oral bioavailgbility and inproved

met abolic stability and which can be enployed for the.
treatment of pathol ogi cal conditjons nediated by GPCRs
in mnmals and in particular in humans. It is

abl tended that the novel conpounds display
Obje oeftﬁg & té"pcal action via an antagonistic

i nhibition of the LHRH receptor. The novel conpounds

The o@?g%éé{]{hs:%)g&%att Averk SQ\zsut'ot i& f Rk Moﬁﬁ#ﬁ@hﬂb@%a@%d’r&%d

osage I's accepta or use and
oral tuh}mraﬂacbﬂagemtbmdrqvadrmaabcailcatabﬂlm angl which san berenmeyedifer the

treatrge?péo cﬁ% ncﬁ%ngprlle%]attéb té/rséPbﬁS in R\Q%ﬁ{alscé’r{mﬁ%ﬁf;!@u@? in

active di canment
humans. Itmmm’blsablymnterhdﬂdethg ther h@Jal mmund%d@@ljabﬁtembg)loglcal action
A Y
via ari %:nq?ﬁon‘ies%c m'ﬂ,bﬁloﬁ %ER’L Lﬂ%re g@@gf ?h%bé\%ﬁ%ﬂp%ﬂ@gf’&% thieh@&d to
be suitatle Jartdchiesing thet ¢fﬂ§1rg@ rEedilin & cloaadeawifich istRCeREDIDET disecand
dose ggﬁeq{db?tw R0 (%ra %ﬁﬂhi?’?{ﬁn%Pﬂuggl Pééé’s%ry@é@@%bl@fo bde the
resen nvent i on ates to novel tetrahydrocarbazole
novetcaonwoumt&sas pfarmbeolegiody attive digiedients jina Mrgicapeniiy magRymals
orhmﬁé X3 RIONH2 R8 HNR3 X)N-R2 (1) R1L in which:
‘ %( is Sor O a X2 and X3 are independently of one
another 0 or gemnally linked H2, Rl and R2 are

The idvBAGREN ! %%Pﬂsla%hl@ﬁoqﬂﬁ s@FB?xE:H?‘ rma%ﬁéletﬁztoﬁgh freQimidieh @Ttes! Rovel,

consi s 'aryIaIkyI radi cal s
lmprovmi teﬁalmdeocamamiﬁaptn\yatlgeemmetqwe@i formelR ) B#IR¥Y  and/ or
5 aryl group by up to 3 substituents independently
selected fromthe group consisting of -Hal, -CN and
-0-al kyl, where R1L and R2 are in particular each a

Detai‘%ﬁ‘ﬁ’e@ggicﬁ{%e Fehfiofn al kyl, arylalkyl or '

_ y yT radical, which are optionally
substituted by -

A first aspect of the present invention relates o novel tetrahydrqcarbazole compounds

of the general formula (I):
‘ R6

R10 H 2 |
R8 HN. _R3
(1) R1

in which:

X, isSorO,
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10 up to 3 substituents independently selected from
the group consisting of -Hal, -CN, -CO O R12,

-CO- NR12R12', -OH, -OR13,3 -0 COR13, -0 S02-CR12,
O S02-R12, -S02-0R12, -SO-R12, -OPQ OR12)(OR12'),
-O-PQ(NR12R12')2, O CO OR13, -0 CO NRL2R12',

-NH S02- R12, - NH CO 0- R13, - NH CO NHR12,
-NH C(NH)-NH2, 15 R4, R5, R6 and R7 are sel ected

| R1 ammskgme@d@lebéme@ﬂy Oﬂ@mtmrsefebmmftdnetf@rgw@ consisting of ~H,

%8/”25{[%@2 a&aﬂ@l radr\cd? wtaﬂcgléreac%\lnl_%y gl,!g%ft?_'%%n%%aikyl and/or

Q_fr@@ﬁ Wyabkylo Bagitstlusnts2Bd&endsntly isyl@ctageinorat the genup

ﬁ@%%%t@arfif Sty oncEaR Woeedte By i e S5eRuar saen o

mogén aiohydrogen atom or the radical -R11, CORll
CO OR11, -CO NHR11, C(NH) -NHR11, -S02-R11, or

- -S02-NHR11; 25 R11 is an alkyl, an aryl, a heteroaryl,

R3

wkalﬁémylahmdiky%r etbebetiion yéda:lakWhicrmahempltionaMisuhstMted by

%ﬁ%@ﬁf S,'é'fi%[glie:ngantﬁy %eﬂ? %%cﬁ irogno fhe rggﬁ?] ;cpé#ﬁmg Sof . -Hal,

=CHH,| -CE)CCNR‘Izal RO-NRAZRR, ~-CAF30-R13H, -O -0CaR k34l ;O M-OR’IZ

QULERE DB R 5 oSt Silofine).

- gD-@PO-R$3,S HISCONREZR 18, uD-CS-NRT2RY, 2’ i . S-Rb a-tNR1@5§’t2’

R4,

RO

R10

R11

R8

e e PRaE 2 PP R R B R RER TR .
consisting of -O(CHRCH2-O, CH3, -0 COR12,

R% %W g 39'@ dng%eﬁg%}t@? ’05§5an8%%rﬁlt%e group
efhs@bng NRH, 2Rk, 2CN aBaANHe- @qnmﬂm LO-aliyl, -AREreNO2 and
RS AP et .S, 07 1) 0 12 ot
which are subst_ltut ed in the aryl or heteroaryl group
3% PRl b TS 7R D 7 ARy S ershity
takiwaly pofgrably rdiysitdgeg abdm;Hal , - CN, -al kyl, -CF3, -OCF3,
-OH, -Oalkyl, and 'O(CHZCHZ-O) - CH3, ~R8 al so assunes

the nmeanings indicated for R3;
is a hydrogen atom, or the radical -R11, -CO-R11, -CO-OR11, -CO-NHR11,

-C(NH)-NHR11, -S0O2-R11, or -80,-NHR 11,

is an atkyl, an aryl, a heteroaryl, an arylalkyl or a heteroarylalkyl radical, which are
optionally substituted by one or more substituents independently selected from
the group consisting of -Hal, -CN, -alkyl, -CFs, -OCF3, -OH, -O-alkyl, and
-0-(CH,CHz-0),-CHs;

is —~C4-Cg-alkyl-aryl or —C,-Cg-alkyl-heteroaryl, where the aryl or heteroaryl group

'is substituted by up to three, i.e. by at least one, two or three substituents,

preferably by one substituent, independently selected from the group consisting
of -O-(CHZCHZ-O),,~CH3, -0-CO-R12, -O-CO-(CH,CH-0)-CH;, -0-SO,-OR12,

_0-SO,R12, -O-PO(OR12)(OR12), -O-PONR12R12’),, -O-CO-OR13, -O-CO-

NR12R12’, and -O-CS-NR12R12’, or,

where, however, at least
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R12 and R12' are independently of one another H or an
al kyl', arylal kyl, aryl, 10 heteroaryl al kyl, or

het eroaryl radical, preferably hydrogens, R13 is

sel ected froman al kyl, arylal kyl, aryl,

het er oaryl al kyl , and heteroaryl radical, or is the

: 00up>@(iEQ@HQ O CH3, and 15 n is an |nteger froml

ta 10,
(Dol R SHBL. %%Qde*éo% 5 2] 8 PBolcRhsR) ckRinicn are
(1) asubstipged imthessryi nd hetgtoadly! (grtmm W ©Be o ngfe substituents,

descr Lo 4B LA IRLE! eond LA o

nmeani erm nmeans
corr eé;lpmgmupg:onadﬁlmf hal, GiNbuplkitasCneO6Fs nBHe -O-alkyl, and
subst i tSu a radical has a plurality of

subst i@ﬂgﬁféf,{z é\ﬁ}?g&sm ection of various substituents
iR8 alprassiimed the measodsingdicatedfer Re sel ect ed -
i ndependently of one another and need not be
identical. The term "unsubstituted" neans that the

R12 eodrB$Poami ingepsndgnthumfhene wootbabgt.i eruant akythaadpmm anvl,

h8%‘r6a9{1§|'kg rﬂléé?érbérg%ﬂféazf Ei”e?%ébtgz'ﬂgé robd¥g, corresponding:

ubst ubstituted by one or
nore substituents. The term "substituted by up to 3

R13 fO5EdddHESh SN Wr}ﬁgémﬁt ﬁrgh%efe%érﬁ§mﬂn9rhd7§etéﬁﬁfﬁ?ddléH! or

roup i s substit'ut one or by two or three
ﬁjbgigrquﬁefﬁfézc*‘!%@)ﬂ'-ﬁ?é*at@dm haI ogen aton' or "hal ogen
substituent” (Hal-) refers to one, where appropriate,
plurality of fluorine (F, fluoro), brom ne (Br,
nis abﬂfﬁﬁ@ﬁl’frodh%/t‘}r“l(h@re{f@abwdﬁpér 0), or iodine (I, |odo)
, at ons. The deS| gnati ons "di hal ogen", "trihal ogen" and

per hal o refer respectively to t wo nd
The g0 I@%%W tfere AXRianafie & B8 cFPRRAYEES (O he Q?&ﬁr%zoma 0
aiway?eluﬁfé%@%dhﬁﬂ@@%ﬁ@’%s&ahnf FHRNMIESRING6O WP 6 ORE Qétl‘rﬁg hefle the
luorine, chlorine, bromne and 35 iodine. "Hal ogen"
fO[lOngéF%@"a’EQSy means a fluorine or chlorine atom The term
“al kyl " includes for the purposes of this invention
acyclic saturated or partially 10 unsaturat ed

the tery Apisstifash snaaastha toh Cartespeading FRciFed RE 9rOWRiNER ORE P! BPre
substﬁén?s! Wﬁer& E%&calq{as lérﬁﬁ\%h?%f sﬁtﬁb@ntde%fﬁan@'a@élecﬂon of various

reera ysans oraycalnsof )
substipeants susrgeifipd, the substiuanjs re selgcted mdﬁeﬁn%qnamof one another

. and n%é@'mt?% RbnHA. t'ﬁ@ Fen%' 'ﬁ%uﬁsﬁfﬂhé‘c@'rﬁeé?fsethﬁﬂt’féyborr@bbwlng

prop I sop ropﬁ_ -butyl, sec-b ty tert-b %/
groupn-hgenng| suhséltqenbe h§| tenzl_ @pt:ogal‘}yétw;s tgtegenlwqans that the -

.'-corre%ohgﬁé grqu’B i @@{éf uns rbsﬂﬁﬁé@ or s@b@ﬁ%ﬁ’béh by Bne % Wore substituents

ecy propenyl, ~butényl, pentenyl
The t&Te'b("@nbﬁtltlﬁﬁdi bbcpé@ﬁénwtltuemsé reeans thall the corespRading éadlca[ or

t t ed
oroupl AR eiher ot & Sy B BFSS HSEHE T L o

“cycl o(C3 C8) al kyl . Exanpl es of sui t abl e cycl oal kyl
r clop , it operh¥! wh
Th? %prgl g%‘oé)e/ﬁ S‘toﬁ\yl%rﬁe%ﬁ@él’n 8?/0 ﬂé%??y?(malgyﬁ&%e%eﬁy where
appropryaida cpplntatityydf flucrine (F, fluoro), bromine (Br, bromo), chlorine (C, ‘chloro),

~ or jodine (I, iodo) atoms. The designations “dihalogen”, “trihalogen” and “perhalogen”

refer respectively to two, three and four substituents, wher_e each substituent can be
selected independently from the group consisting of fluorine, chlorine, bromine and

jodine. “Halogen” preferably means a fluorine or chlorine atom.

The term “alkyl” includés for the purposes of this invention acyclic saturated or partially .
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10 cycl ooctadi enyl -and others. In addition, the term
"al kyl " includes cycl oal kyl al kyl groups, wth
preference for the cycl o($3-C8)al kyl - (Cl-C4) al kyl
radi cal . Exanpl es thereof are cycl opropyl met hyl ,
cycl ohexyl net hyl , cycl opentyl et hyl, cIohexenerthyI
unsatfrate hwr@carbemarhmmmiémyrrarb@matga@sw ich Imayste §trright-chain
or brgﬁ)éhlegwf tég@gté&gl’ py r"élﬂl %tgrgcﬁy#or aﬁlyl h%?%/él of 1t fecf%)%aﬁﬁldlaﬂy
prefecghb{ bkﬁ@ﬁycarb@wetooﬁr &wnnplﬁs Olfréti"i‘%blle al&ﬂda@mi%ﬁgﬁ methyl, ‘ethyl,
r ! e | te RlpRniys FPIR Y ethyl-
i progg H%SHJP?’{ r¥b 2 %:%: Lﬁ r ﬁnwugh pam!yy radi cal Y
pentmay-hbeyluns“@bm | mm:tetj rono tﬂ'éﬁ@ﬂl g-uareeyl nmirdgdecyl propenyl,
! bgdrint b SiiKER)eb8tands for a
buten?/Pe%engC ' or ﬁﬂf ?%%E{aﬁaehgle b %tr@e‘aéq{}n ’eac raor alrjmsre
saturatedtWanar@alé/ uesatur@tedaﬁmcmﬂ%|r@¢|@a!p@§6f@rﬁalﬁ mithe group of
cycloﬁiﬁk&% yalyl! Fé@so? kyPFadR;‘élsyare cyciopropyl cycioﬁutyl

ogen-su tute radl cal substitution Wt
cyclopgriyr | wcfamﬁzwbr Qyﬁlobemwe sveaectyls cizs@@fr%ﬁméd cyslepanieryl,

cyclo@é’caﬁélﬁﬁ aﬁ@@hﬁ?é 5?n Q&ﬁtaérl ltHH @ﬁﬁt“gh@l" inEiDdésJ éﬁfo@l@lﬁamﬂ gralgs,

| uor oet h refers to arg

with W?Eﬁf@@@rfﬁbﬁ"esyﬂcéﬁﬁ WKMC%Q‘%&"M ragigalf g¥w1§,s Enerepf are
cycloﬂiﬂ{)yln{éﬁfypo&c%thgfﬁmeﬂ’@) C@cﬁﬁé!nt?lleﬁﬁl b@cfoHé%yleﬂwyf UTfﬁLﬁb‘?rthe

nsat ur at ed aromatj c ng
term (ns@edfiy! 'Eﬁ'élﬁ‘?ﬂ & lgpst meyrfoliomr@ SrRLBF: A1t pﬁ%w&n & Propy!
|soprdb@rprﬂr8b(ér®l @Qopr@ﬁghh%ﬁm%&rb@ﬂteﬂhﬁ@yil Bﬁ.ﬁib)d{w cyclopropy!-

% -tetrah dronaEht h% h] g/ q
methsﬁ,aaraq uieay KAl AreleTed 2St et Rl g G SOBIOPYIng %P%‘eﬁf’
cycloprB¥@Retr9n. Such aryl radical may 30 be unsubstituted

or optionally also nono- or polysubstituted, where the

S SR e R Sl BEFt BBeys

whereP®@l dupSituShts iy 56 idenhd’#*o?fdﬁ%féﬁt ant Etfeeﬂidhdbo ua e5ch obmore
or 7rrenberedccllc ar o % rf\gg rlses|
than gfie desfefleanst PossTolaessdion sl bp Al dn B saﬁf Gtaa TP oF poly-

halogéﬁ&@ﬁs‘ﬁﬁ&é&’f‘élkylpfa%fc@r Gﬂ%ytlt[hhdrf QER Mucfie @Ad/or FRBNE atoms is
where the heteroatons are i

f
prefertack { EHEMPISSTIRE. FAberdEIN %ﬂ"@onﬂyor%efgweffé'h%m}‘efhy' and

'pentamﬁjlr&@ﬁﬂ 0 and 3, and that of the oxygen and sul fur

atons 1s between 0 and 1. The term "heteroaryl" also
i ncl udes systens in which the heterocycle is part of a

“Aryl" %rerﬁo B%dﬁﬁé%yd?oc%me@stérﬁ% mgvlfi@ mﬁaubb@férsblytmo 14
radl ca

It nkage of het er oa
carbon REoMFe MEICH MaLAlEe bg fv:fe)dy ipcfurt‘t%ﬁ{esawr@feé @?ﬁl%ﬁ%&%@rﬁféﬁ or
aromaﬁBdrl %?ét@ﬂn@ Eké‘rﬁple&'edfb%rylo“aré hﬁteh%‘h@r&@nyils rn@ﬁhtﬁ k. and
es of "heteroar I ncl ude pyrrolyl ien ?
anthrapamm. bytnglerrsiapyls, tnﬁi?éaﬂ@d or TZ%ttﬁraéﬂiéW{aphtM%z%h%Y is
parhcdléﬂ?‘ﬁr%@rﬁéﬁ f?rﬁtﬁé%f&o\éles oPWd ﬂ@é’ént md%)iﬁéd“giicﬁldlryl radical may

qU|n inyl, and isoquinol’iny

- be Uﬂ&.hﬁlht err @I@tWB“W alsp caono- areplysubsikdeh svhare el sahastltuents
may bgﬁg r‘?tﬂ:?l 4 glﬁgﬂéﬂf af?{) b@%(?ﬁﬁ?@?ﬁ 'etabﬂ %gn}ofg%eﬁl 6rlil=?ge%réed and

uen I cal rent an

~ possiblsopkifbniaf theaatyl. or nore t han one deS| red and possible

position of the heteroaryl.

 “Meteroaryl” refers to a 5-, 6- or 7-membered cyclic aromatic radical which comprises at

least 1, where appropriate also 2, 3, 4 or 5, heteroatoms, preferably nitrogen, oxygen
and/or sulfur, where the heteroatoms are identical or different. The number of N atoms

s preferably between 0 and 3, and that of the oxygen and sUIfLir atoms is between 0
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10 "Arylal kyl" or "heteroarylal kyl" refer to radicals
in which the aryl or heteroaryl radical is Ilinked via
a Cl_C8-al kyl group to thelconmpound of the general
formula (1), where the alkyl, aryl and heteroaryl
groups have the neani ngs defi ned above. Preferred
and 1. Zhg ltertrk{rkteraprgliplso ackideh eysiemein @ichthgyheteraglicteds sart of a
- e td'th
bi or??iﬁ@%&é’t}em ﬂ%‘ngﬁfosglg%r% ﬁ?ﬁeh%‘( ygceg/(% trﬁégﬁitglﬁaémaglca“ dithe
compbﬂndq)cfeﬁﬁembbrw foroplag)t to tale plﬁt:@]glaaarwm@smm énd pags! tH@ ”ng
c v t WeVY,
memg%? LUpk I’?été(rogrgf F}:Qn:f"i’ %[E% g%t%r?ée géﬁ%% ﬁyﬁ‘)ﬂn} T,
furyl, pamntiaml,arthlamlylogefathlaacﬂylg ewaan'dl/ osoxArelr PWH@'V'QOPWW’
e b y fical
pyrlmenrfﬂ @}rgﬁpé/r ﬁ“ldﬁ fLH'Lgﬂrogﬁyat gﬂ@?soq%fnoﬁ’rﬁjltgtg@ﬁgg%ﬂig%ﬂ r@ficals
may bé m@smmefﬂ gronstucgwan)ngwoﬁ- ar pplgsubstituiag, mhatpstheneibelitygats
may H@ ek?l'ﬁcglgﬁ‘?ﬁﬁergﬁt St EQboﬁtﬁeooﬁ’lhgédN SembRNMER IR deAfed and

|one ove in connection wth the general fornula

. pOSSib'B)p,OsltlmOi:tbﬁijei@my[of the 25 invention may, because

they have at |east one center of asymetry, exist in
the formof their racemates, in the formof the pure

 “Aryizdyiirari ostersnialon oeTaite sadeako eV Cty e p i e tSToATHh (RICal is

IIHKEC{FkétéJ&eég-Qﬁ(wt{‘:H f t& W&drﬁé@fna AR @éné?blaf%FrﬁLﬁ@Ql)EWﬁere the

have desired mX|n tlog:,]l
alkyl, saryt @ s beteroaryl 3@0W%f@vee@ecmwaasdeém Yendrgierred

“ rylafk?f ”@’rb@pé Lle %ﬁ@n;ﬁl@%-&%’i}l Ghdigdle, prefdritfly Renzyl or phenylethyl

figuration at” the carbon atom substituted by
radlc":ﬂff\ll—l- CX3- and CXZ NH, i.e. have the fol | owi ng
general formula (l-a): 12 R6 R7. /I~ ,. RS H4 .

R4 RO XS r,..
A inggsystom” IRfqR® to RNOPGY &1 wca?ﬂcm EY%%&%U&{%%%P\S opp 1o 14
ring afdﬁ% gRaeral bb %‘S(BFU%I%E{( karbah atdnit sewsldrciheaing sisteinheay Rso

configuration at the carbon atom substituted
complisa 1. 3. 2esib DOREANES, 1t ASURGRNIrGSn Ry R A sullyr- The

ring s?ﬁ@m‘?ﬁéab@é‘sﬁhl%'f@os whshol bﬂﬁtﬁ re¥tur &S oNehtirely B8 pamig aromatic,
kewise in the S confi u tion at

, t he
and incdap5aee alt NGBS pa@%%rmswf ANBRRIPO TORYISHS MaY 'bE fused

or spiro- or othemnse connected.

As mentioned above in connection with the general formula (1), the compounds of the
invention may, because they have at least one center of asymmetry, exist in the form of

their racemates, in the form of the pure enantiomers and/or diastereomers or in the

form of mixtures of these enantiomers and/or diastereomers. The mixtures may have

any desired mixing ratio of the sterecisomers.

Preferred compounds of the general formula (I} are those which ‘are in the R
configuration at the carbon atom substituted by -NH-CX;- and -CX—NH-, i.e. have the

fqllowing general formula (-a):
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20

CX,-NRIR2, i.e. have the naturally occurring S
configuration of the corresponding amno acids at
these stereo centers. Thegz conpounds have the
followi ng general formula (I-b): 10 R6 R7 RS HN R4
(I b) RO Noml \ja HI RILONs NNR2Z HR8 X2 R3 Rl
Wher e possi bl e, the conpounds;sof the invention may be
in the formof the taut oge rs 15SThus for exanpl e,
t he conpounds of the |nvenbﬁﬁn“ 9t he general. fornul a
(1) which have one or eLpe ters of chirality and
whi ch occur as racenate§ﬁbr § dRastereomer mxtures .
. can be fractionated by | vh ds known per se into their
optical pure isomsrs,x enanti oners or
di ast er eoners. Th@ S ar. of theaconpounds of the
i nvention or RtMéFH;buﬁrdi Pl ocks (am no aci ds) can
take place by colu sébar tiopson chiral or 20

nonchi ral phases or by re;:/;ga lization from an
se

'O

optionally optically active | vent or wth use of an
optically active acid or Br by derivatization
with an optically active 13 riagent such as, for
exanpl e, an optically active al cohol, and subsequent
elimnation of the radical. The conpounds of the

PaﬁldU&Y?%‘féf@ﬂc&@Eo&@&r@@%ﬂ@ gdriFarybaeid {) areahadtthwhiBh aﬁa’im, the

have

ficriently basi-c_group
R comfprails@arﬁmtfee cerbge @éne gk hstisted bt Nslr‘;?xﬁrﬁfﬁ C%i‘n* i the S

* confi Kﬁr LefeVidibor BRHYa0bSInASH bYT-BXANH-ACRE Band NINRORAD] @ind

armaceutically acceptab salts

f
llkeWIé%ﬂmgwn%scoaﬁgwﬁ@m FhEBR CPOAN RO R DRHEH Y N}ﬁ%raﬁ gnd
-CX-Ne1ndi b bhadr fe mit@bBy abburiddd Bneshiigdidabiom el tec dermapondtng‘

aci d, h drobrom c acid,_sul furic @%g ﬂquth [
aminG@Fils AHIRRrESEPT IS ATIES BIIRBLOLH D3V 1 0‘5'89@9”9”8
form penic acid, fornmc acid, acetic 10 acid,

sul f oacetic acrd, trifluoroacetlc aci d, oxal i aC|d,

mal oni c. acid, maleic acid, succinic acid, tartaric

acid, racemc acid, malicggcid, enmbonic acid, mandelic

acid, -fumaric acid, 7actlc a id, citric acid,

taurocholic acid, gl utaw ¥cid or aspartic. acid. The

salts which are fornmed g inter alia,

hydrochl ori des, hydrd desr4sul f ates,
(1-b)
FES X, H X,
R1OT YT N N
R8 X, R3 Ri

Where. possible, the compounds of the invention may be in the form of the tautomers.

Thus, for example, the compounds of the invention of the general formula (i) which
have one or more centers of chirality and which occur as racemates or as diastereomer
mixtures can be fractionated by methods known per se into their optical pure isomers,
L.e. enantiomers or diastereomers. The separation of the compounds of the invention or
their building blocks (amino acids) can take place by column separation on chiral or
nonchiral phases or by- recrystal]lzatlon from an optionally optlca[ly active solvent or
W|th use of an optlcally active acid or base or by derivatlzatlon with an optically active
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phosphat es, net hanesul f onates, tosyl ates, carbonates,
bi carbonates, formates, 15 acetates, sulfoacetates,
triflates, oxal ates, numl onates, nml eates, succinates,
tartrates, nmalates, enbonates, mandel ates, fumarates,
| actates, citrates and gl utamates. The stoichionetry
reagastt sttteas abrtescam-aptenem opticatly a¢tive alopduanissubsequest elimination of
theréonﬁ (Fntl on may noreover be an integral or non-integral
T pl e of one. 20 The conpounds of the invention of

~ the general formulae (I, la and Ib) can, i f they
ff :
The c%?rgb %h@s & tﬁg ri\)gﬁt&p&fl the g%éﬁlélcforgﬁ@ér@(lSl'al“%r;wde}ﬁ)’h%iﬂoféthaegl hdave

a sufﬁcleatlypwaQIglr@JpgSMpas er esarvelet édsammary r%rf@léﬁrycarﬁh'?@ be
e [ I
e
salts s:ﬁdinw rmompdurwsu dfethepioverdion mfnthgl dreosriat Ermelgecll.ulg and Ib) are
prefe%x%g; an o ’W!tﬂ ﬂ@dﬂ{cﬂ%@? ﬂagklg |hg€ﬁ'%§’§°”% %c% > ﬁﬁfﬁl@%ﬁ?ﬂ@phoric
acid, me:tbam;ummaedep t@uwsn@rmacmygarg@m 7R, formic adid, acetic
acid, 55?.19{3%@‘:18“?&(5 YirfliorbBeetRahdi® B)EHIJHEQCIJ r%ﬁloﬁ@a&@”ﬁ%@?@'%cud
Nt on ean-nor over an integral or
succimoradichttedarid agitd tacemic atidomalic lapfds smboRiEvFed parddi) geid,

fumarf coéc:la h&tﬁzﬁp HIWEC@.‘T téd?S?Hoﬁry 804, Qtﬁ‘tal‘ﬁfc 55@0%@@&@'&:@ The

he form of th?
salts MId'at%g d |afepam’ter @Jaramydmfélpm%s hmrQ?ﬁOfB'Q?ﬁ peuliates,

phos&m@s' n%tﬁa@l@s@?&ﬁ%ge l@é’ylé’téé’ Stc%%dnéﬁafs' ORicArberatas, S Gbrieiiés,

from aqueous sol uti on. nor eover possi ble for

acetatsse sulfaRes oty laiss. BIRAIFRITEPTRFS JBVGEFS SYEORApRraras,

' malatB®! &GbbESed GnarkelErd) utibiabsst 'T@:teﬁ@émﬁ’w% aﬁﬁ gﬁth@mates The

i nvention to gi ve sol vat es and

r
stoichiaresiry efHRe sah?efﬁrr@aqi fromnise aﬁ%@@% "E% |an8§f'%maﬁ Fggeayer
be an |r'i'cegr'af6ﬁ{dh%te9l‘a‘ﬂﬁ1"ult®te36f%ﬁe which are referred to as
pol ynmor phic fornms or nodifications. The various
nodi fications: of a pol ynorphic substance may differ

The c%ﬁ%hhd’s b tﬂehﬁ‘véntfé:h)@f' 68! gePERP Sdrhiu®- (|, Theadd! by can, if they.
ormpounds of the invention of the ener al forrrulf c(acid

containaa gHticieptly @alﬁwegmaw speh @gr fobexampBt Mo FHRPYY: FUHoR

phospﬁBHc %@lﬁt&' Mﬁ%h& 'g%ﬂp' BQ%oﬂ?é{‘te@I[WiﬁOM@Fgalﬁ% &t @@bﬁi@bﬁses ‘ |
hic fornms of th e conpounds ,of the

into t@ﬁéh @hmlolawaﬂm %@r gted salis.aR¥pmpgs &f éutt%P|%é”°r9%’lj%lb6§%6 &4e
sodm@qwa Bt%sélb Hyﬁ?’cﬁfb‘e' eRcium tydrdddd 'aK@Wf 5%;5\&@%5613 @re

npoun s “of i nvention of the genera
ethanslaming, ac@et(wﬁno!apralnearﬁ@pthar@amlae,bqufqahetmgwr@,; rﬁl:}ggnzgiﬁwwene—

: dlamlr%eéhcf inB! PRk QQ) hﬁ)\’!"!;efﬂ?@ﬁ fthél QéItSQQSﬁ‘ﬁ@J ffom 884 BhPpounds of the

rbonates or whi ch cases the actually
mventlmno:taogmrawey ba@nulmégmb@rmqnsnte@@l e4bielg BANG t hr ough
metabolism 10 It is known that chem cal substances
are converted in the body into nmetabolites which maP/
It is lishdseepassibieofor thet eontridueds skthelinvention eicthe @snerabformulae (I, ia

and 188! ICARL 61k BF their ddVat¥End, in particular, hydrates which can be
obtained for example by crystallization from a solvent or from agueous solution. It is
moreover possible for one, two, three or any number of solvate or water molecules to

combine with the compounds of the invention to give solvates and hydrates.

It is known that chemical substances form solids which exist in different order states -

* which are referred to as polymorphic forms or modifications. The various modifications _

of a polymorphic substance may differ greatly in their physical properties. The ,
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~and. Ip) gothst inafhpdfosm] ofHara dBsias) @fDdSJQ@aﬁl%‘x%’l

ci rcunstances even in nore pronounced form 15 It is
known for thioamdes (X, = S) for exanple (Casarett &
Doul I 's "Toxi col ogy, the 18asic Science of Poisons",
Chapter 6: Biotransformation of Xenobi oti cs C. D.
Klaassen Ed., MGawH |l 2001; DM da
compBLDdhehthe Soentiar ahthe geners forgutag, (1 gaﬁgé)'b)tcr@@teX'Sﬁ Heyarious
lrSiheb | 8&abld] hﬁilfﬁ%ese
Py e TR AR el e e A e T etagabie DR
polymsophie sposdifribe chinpawicsed thy Q@Wrébiolrrawaw(lt fR BN ) FER ’“287
Cashman et al., J. Og. Chem,
regar_algcggg Béé%ﬁwﬂ%&é*ﬁd@%) Thus, corrpound 68 is
oxi di zed for exanple to

It is h{(&nsé 88%9& P5rGnd |cUrﬂgQur§J’s{c(f%e %vér%no(w%f the genera] formulae % E

eny acet ﬁ]nO -3-neth pentan y am no} - iy
@ré%@@pe,e rs,

carbo('lg@s gr gﬁéﬁgﬁﬁgt‘eg Ww&&;ﬁr E’é’é@@ﬂh@%&ué[@”Bnglﬁgi@algxéé’lﬁe A is

I's oxidlzed

'releaqaa)orwm(c&phznqtabqhamﬂ uor ophenyl ) acet yl ami'no] - 3- met hyl p

- ent anoyl am no}-8 25
trifluoronethyl-2, 3,4, 9- tetrah dro-1H carbazol e

 Itis kogyn ithet sbermice( Rypsnaes A OpveIHn toaPorciniBiy %%9@'?@&*{%@“
may WHrd dp r&ff?%fees’ﬁﬂ@\ﬂ@énghdfe&@@éstr@@ Bblogiba epsgOUNAS sofe

the general fornulae (1, la and Ib), especially wth
circurpstancesgveq in MmgiegPrprPUnEes &&r ded as bel onging to the
|nvent|on 30 I't may additionally be remarked at this

, oint that the term"receptor | “ligand" is
1t is KpQVBHabBGETRE B 1 S0 e Rt eaerg &clhuils; JERfpIo8Y. the
Basici SEERE ioP Rokns VERAbt&rBTIEM hsithativn diiMedsbibiitsatyD. umrasr.sen

=, Nt MU OB oP Mo BT BPaBiogha: BPR Beb it PLnfe-o0) 1t

they éafhdé@@%eﬂhéth@dhzé@ttcb Wabarpide S-blddy. tThese anlﬁﬂta)fcea&an also be
her concelv e effec

obiained, L HeRET 1o CRESPAGURS SHamidgh BY GBHAL W Sy Fclen

super@ﬂ@@l ﬁ}@/é ankageshishs efal, otoey. dhe@aﬁmmrrqlmpammssm
fect the receptor whi ch, i m.| ar ﬁ 'il‘%s%iﬁffz-

Thus,owawﬁﬂ & s aﬁlﬁgsgrf%%a'aP'ep?rfR )2§-cgro-6-floro- -

fluoroé‘rgaq'l}l iﬁ‘ﬂh@?@-’f’r\&ﬁﬁpenﬂm BATMYLIEIS, 9QétratHy&rol-ﬂ-‘¥em'bamle—

enera

f b
N o O Y OW LT
is oxn? Eé‘tf & [FRh- ﬁgmgﬂ@ﬁuﬁépﬁéﬁ%é inel-%- hthy@eﬂi&dojllbmwfd}*S-

pur poses o nventi o

uommatB R A4 & RN b Ie BeBHONURaBry RoRR TR Mo

Carba,ﬁg),,bgty?éh,dglg@g,de aryl al kyl or heteroaryl al kyl radical,
hese radicals are optionally substituted by up

to 3 substituents independently selected fromthe

Corre%g%kiﬁg&‘ﬁé‘t%b@!&éé”gf #k cdﬁ%iloundgzwf tcf:wg ???aiﬁéor%asuloaze L, azand Ib),

especially B2 XRE2S"-0= mim@gatds@a@,?iongm mf@@‘ﬂ‘(lmz ),
-O'PQ(NRI2R12' )2, -O-CO-O-R13, 10 O CO NR12R12'
-O-CS-NRI2R12', -S-R12, -NRI2R12', -NHCO-R13, )

It may-adeliisodly brTemarkedatthispeni3hat tpitenn “Naqrater ligand” or “igand” is

mtende!i\"_g %fé\"_?or Wpurﬁ@?&s of%g ’pre%le%t i8R every compound which
binds in_any way to a receptor (the receptor in the present invention is a GPCR
receptor, preferably an LHRH receptor) and induces either activatioh, inhibition and/or
another conceivable effect at this receptor. The term “ligand” thus includes agonists,
antégonists, partial agonists/antagonists and other ligands which cause an effect at the
receptor whfch is similar to the effect of égonists, antagonists or partial
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have t he neani ngs indicated above. Further preferred

conpounds of the fornmulae (I, la and I b) for the

pur poses of the 15 presempt invention are those where

R10 is the radical -Rl1, -CO Rl1, -CO ORl1, -CO NHRI11,

-C(NH) - NHR11, S02-R11, or -SO02NHRI 1, RII is an
agonarsyémgmistmrﬂhectoemmnyt af khd invertiooadf thvaigeherias formulae (1, la

and (GL7 rebP e BT Bt CR PR Y e 20

group conS|st|ng of HaI - CN, -aI kyI - CF3, -COCF3,

prrog oL B ot S AT, BB B oeen

inventigr emwmbbe/matesm isLetred atym wp ST, geﬁemiztu Btajemnt gnd R8 is an

_alky!,_a’[ﬁalaelgﬁ r‘d nttelrt:}laaaﬁkﬁ%fggalf %@ﬁ?i&TWS @ﬂ%ﬁw%’ugétltuted

by up-10-EuHRIEBents rEORA@RLIY seRBtedSAPR CRIFPUp rSEtinRED;Hal, -CN,

oo BT e RHIERE) otR A AN, soperp

-SO,-RFZR] 2:SO-R1RH- -CEPRIBGR12)PREYR- ROPONRHRZBRIR By RIS CO-O- R13

gfe
oo MARY e MR S0, Mpse e NS,
R12, pNEF@®1eR 18 0O-ONHEN 21 HHCENMNEe Wherel R12nA12 Hnd by13

' have emQé”l %ﬁoﬁe:ﬂ%ﬂ%@ present invention are those where

her - al kyl -aryl or -C, -C6-al kyl -
heteroaryl where the aryl or heteroaryl group is

Fuﬁhec’rugl%i‘érFth @oqnsﬂaé g@%ftt ?&%ﬁ%ee(}i’rl%fﬁ{da@) Yor ¥ RMsses of the |

tuent ependently selected fromthe group
preseobns&ergrpn ﬁge bpse @¢eH2CH2- O),

&bk O R12,¢ -NHR11,
R10 'S Wﬁﬁ) O30T, OCS%%NMQRI 5) 2. OR%NQQ '
NRI2FONHRERD - O CS- NR12R12', where R12, R12'

R11 @”9?%"@ @g’ﬂvsr %@%r&@?’@lkggﬁadlﬁﬂ'vﬂﬁérﬁ% abestruted Gn the @m or

pre var |l ant resent 1 nvention,

oeteroapd eraipaby pne b r@;pretw@stltp%{m @gje@e:p@pntipgeleg@defgq{a the
§%HP ﬁrﬁs?%@&' ¥t RRa@nENR7 -aiRfie e, hpdrogepmat mlklehgnd

and R7 are'in particul ar selected

107%6&%4%30@”%% another fromthe group

RS %@5&1% il of E'Fterd%zaaik%%ucal%%h is thﬂidéw S%théﬁ@

era . Particul arIK
qgr%S@ailwn@dﬁﬁﬁnmdgmb(r%eiqqfﬁﬁsféom ﬁh%m@ﬁ orasigiing ateHah «CN,

@96 Rio, Y. hy é‘?ﬂlﬁﬁzﬁﬁ?m -8R, | Soqi: er-o-t‘b%a* Halp. s@p@mz
, 1 ndépenden is either -Ha - CF3

B 0R2, plOeS@f-Réa eﬁﬁﬁﬂ@nd@ -REH( Qﬁi@)(p&%‘dl a@ FtQ(NRﬂ aRAA 0
I f h t t t g
(Rhcloin e aYaRatzRts, | cshpiraerl i ook
Wert-CORR 1B f-NHRBO pR&2.eMNH-COYOrR 130 nNHZO+ Psﬂsztb@(thRgNHz,'
\M"lie%(ﬁf"lb; R?ﬁ’%fngri'\alel hav8 the meanings indicated above.

Further preferred compounds of the formulae (I, la and Ib) for the purposes of the

“present invention are those where RS8 is either —C,-Cg-alkyl-aryl or —C4-Ce-alkyl-

heteroaryl, where the aryl or heteroaryl group is substituted by one to three, preferably
by one, substituents independently selected from the group consisting of -O-(CH,CHz-
0)e=CHs, -O-CO-{CH,CHz0);-CHa, -0-S0,-OR12, -0-80,-R12, -C-PO{OR12}{OR12’),
—O-PO(NR12R12’}2, -0-C0O-0OR13, -O-CO-NR12R12', and -O-.CS-NR12R12’, where
R12, R12’ and R13 have the meanings indicated above. '
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Cl-C4-al kyl radical. 15 Preferred conpounds for the
pur poses of the present invention are those where R,
R2, RO and also R12 and R12', if present, are each a
hydr ogen at om Further preferred conmpounds of the
general fornulae (1, and | b) are those V\{n

In a Rigderred aar;barrérﬁfrthe@w%rwnt%cﬁfderst B Pf?eerﬁpéh}ﬁ’o of the

radicalé G G- €3 nafeHR7, BRrdrapipFE and &, GRapot AgFogdn bivens. The
R O has the .me

I, - dlb
oD BY 817 FAEHE? RisC R ore G doe RANEay 8

ormulae (I, la and Ib

or -Gl RHRHA e SEIGPPUEHLAE, MRCIPCPABE FEEERD J1° P 2

hydrdéBﬁ%Ydrﬁ’tFl?S(ﬁs Sitdk CGlor -MA] &Y R3, ingsRptibhtyt FRY, s ither -Hal or
phenyl group optionally by one to three, preferably '

»one or two, substituents rndependently sel ected from
t he group consi st ng of - -Cl-4-al kyl, -CF3,

-O Cl- an
Furtheoﬁrse&rrﬂsiscwp%esgéﬁ@? 5? éﬂenﬂr Eeafq%qﬂm%dpr%?se&f SPthe
presePBinvértiohaire tHoke Wpste Xoind carpeagnees of the present

invention are those where X1 is either 0, Sor S -0,
X2 and X3 are each 0, Rl and R2 are each a hydrogen
in a }:ﬁéf@l‘ﬁad 35ridR3 of thedprederfimahtion, R3adiacBl-C.-pikg fradied)) pyreferably a
‘&?{l al kyI radical, R4 and R6 are each a hydrogen
CoCeligfhadesli s either a hydrogen atomor Hal, 17 R7 is
either Hal or -CF3, RO is a hydrogen atom R10 is the

prefefiéd g5 ao'aﬁamﬂs e 6 %&P%P%‘iﬁsoaﬁﬁ? eaﬁrsenﬂrﬂ&% b"% evr’rzy% R1.
R2, Rorangh&oyR £ ind Rt 2dif prebentydre&lach s hyﬁrogerh)a’torrt ut ed in the
phenyl group optionally by one to three, preferably
one or two, substituents independently selected from

Furthérhsrefgrred potposhd dfrthe génerblaformul@d {i(Cle arad loy bre thesejn which

R13 i oPavi Ctesraiol ol ob o e i OR G, ol o 2N

benzyl or phenylethyl radical, which is substituted

In pre&r@f?&%n%@ﬁg%%g%g #ﬁ&%ﬁa@ %%J%nghgg Ege_%rtnggnlﬁé %H—*@ﬁ '

-grou@&h‘é%tmdj:lslfweHaIPf@%eCFZdOWth@CPJ ahmaregﬁaeraaaly -H, -Hal

_CO-OF O R BHAGER: ) hh&HBe nesting©irtiReRRIANVERL 2" ) ,

-O-CO OR13, or, where, however, at |east

-Further preferred compounds of the general formulae (1, la and Ib) are those in which

Rilisa phe'nyl-C1-C4—a1ky] radical, preferably a benzyl or phenylethyl radical, which is
substituted in the phenyl group optionally by one to three, preferably one or two,
substituents independently selected from the group consisting of -Hal, -C4-Cs-alkyl,
-CF3, -OCF3, -OH, -0-C4-Cg-alkyl and -O-(CH,CHz-0)n-CHa. -

Compounds of the general formulae (I, la and Ib)i of particular interest for the purposes
of the present invention are those where '

X, iseither O, S or $*-O,

X2 and X, are each O,

R1and R2 are ea'ch a hydrogen atom,

R3 is a C-Ce-alkyl radical, preferably a C,-C,-alkyl radical,

R4 and R8 are each a hydrogen atom,

R5 s either a hydrogen atont or Hal,
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(1) XL'is S, or (ii) R11 is a phenyl-Cl-C4-al kyl
radi cal, preferably a benzyl or phenylethyl 15
radical, which is substityted in the phenyl group by
at | east one of the abovenentioned substituents, i.e.
i ndependently selected fromthe group consisting of
R7 -iblelther-HEl o C4GH) kyI -CF3, -OCF3, -OH, -0 Cl-C4-alkyl
CH3, R8 is also a Cl-C6-al kyl,
R9 p?@f@goéﬂ}aonhl Ca-al kyl radical, or a |
R10 phelfwdadml-wmkyw -CROR14dir thed rﬁdpaléi‘élnabl y a benzyl or
henyl e t
R11 DRETREN L. L) flical DGRl LA AR ARR LY 2 r?cﬁééﬁgumch is
csmnbsittsteldntg thef phe@fl grOu;RQBtjonaﬁmUy oNRIDIRIEE, pr@farably FQBQ 0!’ two,

Bl EGR TRt peRRRaPah e dibyrlbofbitia o SBaiiic.
ieﬁk;&,ebﬁgt—@@l—‘ﬁ -Ohh e0-Cl-0odliyt &yd OByl - Q- @ﬂm ankyl _
R8 %p%gﬁ%)ééfcfé cI*?:}/?F"aldica F]ézférlabgea b%{a 2! {-; g{%é@al v@’@fa is

|smba1ntuiiedt iag &e bhemvﬂ lgroup 6)y pr em@rntmny stieg’wﬁlfrt?fﬁ the group

err of t he
GohERTo POttt SRR G Py | oSG Bk e
t—@eP®(3il)R‘c25\(OF§<112 i D-80sORMBroratom I n particular, the
- ds of the general formula (1), or
(e ol g gy

are to be regarded as particularly
0} ef eph &dS, @5 Conpounds in which X1 is Sor S-0,

ef egf]*?' léefsg g%/f-lig;nar z F |&=§‘C&eﬂarggl gb%ﬂwbr pheraylethyl

d| c a hydrogen atom
ar e esasficatavhichyis F@Dﬁf@feﬂ lrhVGr@ﬂ?@M' a@@mbarﬁt 'R?Stl@et Plethe
gr OUD ab e?‘nenﬁ% d Hshﬁeﬁt@d! &%de@@hﬁ@rﬂtly sRkbtddStratn *@r%“gbdup

phenyl'e radr cal IS substltutedlnt
phenylco@ﬂiﬁillﬂﬁ ny'%\he -CorCaaliey!, sQﬁJssrppu@nt@'Ll rierépéndtion I%V‘d

sel ect@ clir@mahegr oup consi sti ng of HaI - OCF3, and
g ouj; sl%ln which X1 is

6@*@@15&1 & - ras?z@ﬂﬁYh arefenablyzh g+ ﬁ@-agwbragggh oga Waylg‘geqﬁ—alkyi

ncgi‘:ﬁ%ﬁ%fe"f‘éﬁi‘y B7be?1%ﬁ cﬁ-a;%niﬂé! by # %m@ﬁ tif Fagnélagﬁbmau)ab@mg
- gubstitedRy alsubﬁtlw‘?ﬂi se@éte@a’ronmihp gmg cprsiging h 7P, oP-R13,
BRENREIAWS. radical which is substituted |n the phenyl "
group by one or two Hal atonms, and RS i

| S
R12, R12'GHe mctependemah ot/ pnepanqings iy |s ety 1-Callivt :5’!6“23(}\/% plenyigthy!
gb‘?&)fl rcfa w is 10 optionally substituted by -OH. _
S1Nnwhich X1 is Sor S-Opreferably S, R3'is
R13 ia s:eleo@.fu friomaya Cr-duliaded,  phrayldhdC-leylaprd gyl sadisplragerthe
@%%H]d@%cﬁ 16h)3EH2 a%d‘??ﬁ%fe"%ly aBLAzy 8r Mb?\efr@ﬂﬂaeféhl and

n is an integer from 1 to 6, preferably from 1 to 4.

Further preferred compounds of the invention of the general formulae (I, la and Ib) are

those in which the radical X is a sulfur atom.

In particular, the following compounds of the general formula (1), or (I-a) or (I-b), are to

be regarded as particularly preferred:

- .Compounds in which X, is S or 8*-O", preferably S, R3 and R8 are gach a C;-Cs-alkyl

radical, R4 and R6 are each a hydrogen atom, R5 and R7 are each Hal, or RS is a
hydrogen atom and R7 is the group -Cfs, R10 is the radical -CO-R1 1, R11 is-a-benzyl
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. R11 is a benzyl or phenylethyl radical which is
substituted in the phenyl group where 15 appropriate
by one or two Hal atonms, and R8 is a Cl-C4-al kyl,
benzyl or phenylethyl radcal, where the phenyl
radical is optionally substituted by -OH Conpounds in
which X1 is er.abl

or phenyietyl-rafies) w%_r@disggpt?sﬁﬁﬁeddﬁrgrt&% %ﬂﬂé’y')é gﬁgh;%;b% Ao 8'(5%“,0

substRb&s ifRpansedty sHiRtepebmHik, group Bonsisting of20Hanyy@rgerand
atomand R7 is the group -CF3, RIOis the radical :

-OCHscO R11 or -CO-OR11, RI1 is a benzyl or phenyl et hyl
radical which is substituted in the phenyl group where

appropriate by .one or two | atons, a R8, IS &
ComRgg I PG &njt AL 15 A7 e 2 BRCRle Mo B (1, HEeRPh 2
hydrdgBR 2t ar@r RLre Ricia HaDoPRE @H) Rydregbincatbm &28 Ritie tiegtoup

R B AT SR erbUSRTT BF 1 raliRh A € ’iis 3'enkffor

phengétﬁirrrﬁd{céﬂihia'n (o Sbshiuearihan®ypherdt geub\Hymepy | teaHzshmbyrhs,

- 6, 8- di ¢hl - - _ N
and 136 36 2 :-erain PPl 18 ROSPHSLY i B ARy PR fRTRG) '
optiofdI9 RMbdtE@edbyedie. (1), 4-chl orobenzyl |

{(S)-1-[(R-3-((S)-1-carbanoyl - 2- net hyl propyl car banoyl
) - 6, 8-di chl oro- '
Compbuddd irdwhiet XalkysipoSLe:, preibabiyl S,3R3/k caC ba@ralyylradicateRf End

‘Ro g dah pTERBEE sl e an ST ST B9 I9RL!

R11 is & ibredl @rphenylethyl radical which is substituted in the phenyl group where

et hl R ARCabH B BEOL SPe Y baaIER] of pfihbthy

 approgts: Boai g

radicad-wiharh ther wheBy{radral2s piohaif substituted by ~OH.
uor ophenyl ) acet yl am no] - 3- net hyl pent anoyl am no} .
- 2,3,4,9-tetrahydro-1 H carbazol e- 3-carboxylic acid
Compo(Bls In whichaxigl @ Drriephyd’-O bptefaralniQer §4)R3 &5 C-Cs-alky!

 raciody k% It S AR S pldRdert abof, Rb Lid'RY RO RBU BRI o

hydrogerB atbn® ahe R7ak s grdup--C&s atbisghg radicdd oRPHR ! aicieP-OR11,

 R11 ié_ggt#l_n%?lgo%gnﬁugaﬁg’tlhﬁlzré%&w*iéh gué%lsﬁf@fgdqﬁ tﬁesbher%fpgroup wheré

appro{)(iﬁ)a.-bjmré Ry vt gél?t%mardnﬂlﬁ@/ﬂse%my[[w pbenyjatiodridicad phjcheis
O -teat -
SUbSt'ﬁ%@W&g% gﬁg@f%%%%gﬁ@ﬁ?@%%gﬁd#ﬂbut yl }carbanate (6),

benzyl

e b Ehe e Bhae et WG A T o oar bamo

 4-chicksBenaly(B)a-[Ik}-S-qShazatbaboyl-2-adinyimyblc2bareoyiys, Buiohlgroa

, bepzyl

3348 bk D GO BT AR B 2P oSV e (P

4-chloPBenzyl r{@)hy[gmm-xé@-g Icarbgmzoygz-znethy;l ;g?pylcarban;oyl)-s,s-dichloro—
r -6, 8-di C - 4. 0- ]

S AE TS S rbaraay ey T bR b @) o)
4-chloPSHERY {&S —1—[(Rs)-B-E(Sé-carbamog—z-me}hylbutylcarbalmboyl)-t’il,s-dicrkl)loro— I

Lgﬁ?@é_a@éﬁ puiHoceabarohs Slca iRyt bu eatba ke Y
(R)-B,i&‘hﬂfc?%P%gﬂ)&&-[tﬁl(gﬂg&%ﬁgéﬂyhaQetﬁlémmbpsmlﬁmf&m’fwwdif)fﬂt- hy

amate (9),

2698 eiplyyod HSca(ﬂ[P%feoggaZ%lDWig) -agidﬁet((@ﬂﬁfgttamqy&gm%tw;_
lpenrbepbanoyl ) - 2, 3, 4, 9- .

' '(R)—G,8—dichlorq-3-{(S)-2-[2-(3—fluoropheny[)acetyiamino]-3—methylpentanoylamino}-

2,3,4,9-tetrahydro-1H-carbazole-s-carboxylic_ acid ((S)—‘l-carbamoyl—_Z—methyl-
- butyl)amide (5), ' ' : '
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tetrahydro-1 '
H car bazol - 3-yl car banoyl ] - 3- (4- hydr oxyphenyl ) propyl ] ca
rbamate (10), benzyl 19
[(S)-1-[(R)-3-((S)-carbanoyl - 2- net hyl but yl car banoyl ) - 6
,8-dichloro-2,3,4,9- 15 tetrahydro-1

| 2-chittobamndyay 8)-1-BRH3€¢8 baanmarhdyi-2-riethpbdgiproamox i plefighiarer op

yj(%jl 9—18?%@%?@%&5@@%@ Qé%b?rpgyl % metfgylb%tyl}farbﬁmgéea G%am)
benzyil{(@.)ﬁy[l(&pﬂs Baimbu}drc) 32{(53-24-m9thyt—ettmedfaywmutylcarbamoyl) -2,3,4,9-

AR e e BB bR kv heqrpamats (1),

benzyi RM{S) LBbdnzylmlxmanch}y{efnSDIG-z [{(R2-3-@SF1-wambemhdrirmptiydtiyl-am
t
Sk B AP0 Bkttt e

(ph@blyléam@'tdwt&,l t hi ocar banoyl - butyl ) am de (13),

B AR e ese

agtrangydiro2t E*Pérbgzdléhﬂmmwl 24 omnisahotcoxhen) bt i
%} d ke ?9)2 met hyl - 1-t hi o- 25 car banoyl - but yl ) ani de

benzyraSMAEeF{)(@«dt&h[o(d?;-(@ )@-retbi bthincarhareylbatyleathayay|)-2,3,4,9-

I—étca azoI g%xg%&cl >Lam)y yé F hy(%'ﬁr%yﬁ ﬁggkggyf%%cea&?/l a

1 Mo] - propyl}phenyl phosphate (15), (R -6,
Il
enz S TP Sreartinan nkhyblyvicaramoy) 6 8dcniore 2.3.4.,
wrazy@ozn wcaréammamﬂﬁ-mseh@mw%@w}Hr%oya'c| d
g pam)y -met hyl - propyl)am de (16),
(S)- 1 car banoyl - 2- net hyl yl car barm

benzyl HS%J dl’%’rﬂ aydxghlgro;gS 4(ng-m@thylahghmcgm@moyl%utyﬂarbamoy[) 2, 9

H‘t J%Zm-c?'# aio@@rﬁ@ﬂ%dq%m (4-

o hen prop| onyl am nouoentyl amoni um
phmsnhgmmbfeﬁrw)@ro plies] rbag@fe
,F%}c'h%r?%g 5;?‘? f%of%ﬁé ﬁ)aﬂ:@@k%‘ﬁbj—%trﬁétﬁﬂﬁéﬂ%ayﬁnﬂﬁb}ﬂ ny

am no

a3 hojetzhgdra, 19-¥ -carbazeigraroaropMy iicaadivh £§i-8-rtevr btswqar,bgmoyl
g&tkga,f,,gg»)mé carbanoyl - 2- net hyl butyl ) ani de (18), 20

| (R16.5E8 IS A2(RSpomobembansyRTingid Ay daryaneay BaHEY

ﬁﬁ\ gsczi“% ‘E’%:%hﬁ g 1H- 8arblﬁcf| %ﬁ%Fd(axﬁi 5.3 Sz metnst -1-thio-

azo car banoy met hoxXyet ho
xzyr):amhyi@}y!)aemﬁﬁo&%et hoxy) phenyl ] et hyl }car bamat e (19),

_ 'mono@%?)% ﬁRz b]%h:k ﬂﬂ%ﬁ%ﬁé {(ﬁ)si n‘?etéﬁ 1Rt abhfoBatlidaBehbpxy et h

zBmtthphwodwtammp-y&aﬂmnmw]@e{ﬁt(afﬁluynoamw@?cezyiemQj
PR Rt Ram e BBt hy but vl ) am db (20)
R)-6,8-8)chir&3d{S)+2- [er (0-fIBeropBRyDP{@idrglaiing z-rpathylgemt@mwdﬁWeph
)éyél)éa etraﬁ%lrgt'IRlpc):(a}%aegoﬁéoﬁézarboxyhc acid  ((S)-1-carbamoyl-2-methyl-
propyl)amide (186),
(8)-5-[(R)-3-((S)-1 -carbamoyl-2-methylpropyicarbamoyt)-8,8-dichloro-2,3,4,9-
| ‘ tetrahyd ro-1H-carbazol-3-ylcarbamoyl}-5-{3-(4-
fluorophenyl)propionylamino}pentyfammonium trifluoroacetate (17),
(S)-8,8-dichloro-3-{(S)-2-[3-(2-hydroxyphenyl)propionylaminc]-3-methylpentanoyl-
amino}-z,3,4,9-tetrahydro—1H4carbazole-3-carboxyiic acid ((S)-1-carbamoyl-2-
methylbutylamide (18), :
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phenyl ] acet yl am no} - 3- et hyl pent.anoyl am no) -2, 3,4,9-te
trahydro-1 H carbazol e- 3-carboxylic acid '
((S)-1-carbanoyl - 2- et hyl put yl ) am de (21), 10

(R) -6, 8-dichloro-3-[(S)-2-[3-(2-fl uorophenyl) propi onyl
am noj - 4- (4- hydr oxyphenyl ) -

'_ benzjz! u[tabﬂy[l Fam {(6)-1 2aBam@-2-eratiptihidyicaridnedrH 8 aihiera2 S+t Box

A e )

f@mw}wﬁcﬁmmﬁmﬂi}eﬂwﬁmmwatpém)a noyl ami no}-

e S s o

{p@syuyquqcm)ylamxaa}ea mhtwmntan@(@)mg) aﬁt’*’l*@rtei@hlt' pdEar bano

E:b;lérE az O{gﬁ’@{(&{é gc‘%gngé} %rbfﬁr%@ ) amlde 2r?ox%/et ho

(R)- 6>8yc)1enid:1m@0(8) é{h@(@}{ét[mwmh? b@/xy}aia%

Ep%g}yl]f??( f%{" r§>} eth%tp%nt? caflamm%) i? é 9- tetrahydro 1H ca{bﬁzgléaé
- ey liuagid (&)- ﬁ)ﬂmbjﬂn‘)oyl 2qnethylbutyl)amide (21) |

7_ Ry deford G812 BLAONneRs RASRM Brih AL AR pReryh! 1Y

{o@@)yla_mu[npm 33,4 (GSFhmf@éHMﬁWplﬂﬁ'ﬁ@gW“% ut y138i band(EyT-
hyd 1
ﬁ?%bg{’%gg%"%% tﬁ‘caré—l {/ irg ?/re{g | but yl } car bamat

'(R) -6 B2ghIoroB-{6S g~ a @J}L@ﬁmﬁ]gwl)pmplonylammoj thylpentanoﬁammo}

{2(§%Qéetﬁe&wl§fbro%4 (:a%aéofégféa?dg%ilc 2- W%fclay | but(ye)crsdpamayyn2-

or o- ydro-1
FrathyinidEmice (23bar banoy! | - 2- met hyl but yI } car bamat e

Z)f%@ -1- a:% 638 AicHiokd- QQ??Qerﬂéﬁﬁyl 1- ’lch1ocarbamoylbutyicarbamoyl) -2,3,4,9-
egra@y@;paﬁﬁ @ar@azo&?:yiqgr@r@(y{ NPy ek PARTININ e%w”%}

)f( }Q%ngp @bggﬁ%rﬂm@(mt hyl butyl } car bamat e

28 dICh oro

benzy {( 11@3)@@”@0(66‘3{)@%3&@6%%' ihpsapMeNE ISR )
28, Pod @étraﬁpargrm -8arBabl-3: c%waﬁlﬁbmrzométhylbutyl}carbamate (25),

3- met(ﬁf:gg;rﬁzygéo{gs)ﬂ ﬁBS: g{g@%ggcpalr %oyﬁtgetkﬁgagigr%g%%y% 8-dichloro-

b éﬁ) 0- ietu[a(wﬁam%ﬂ -§arbazbt- G%Hémmydyg& - ethhpliynEarbsnastedpsly | )
8- oro etra

2,6-diflpasalasayidlS)st- gﬁRbar(@ﬁmﬂr?amw'%trﬂ%}hﬂwyﬁ@am&%ﬁts dichioro- -

f 9 te’u% OIrI-P 5zd| 3- yicarbamoyl} -2- methKIbutyl}carbamate (27),
; - car bano
3,5-di

Lﬁ:rgaanmﬂr{( et @)g Y ety o bathoyib 3 dIeRiofo-
fé Pe%éﬂ%rﬁor Oga%%r@)ﬁclarb%n@ﬁlzvﬁx@w\whﬂyl}@e{r@ﬁﬂﬁqus

- 3,5-dighi@pbanzgy( R) - 3($X B R¥Sd@ﬁ Yagrshama ety By iR amesiEy-Si-

elofi£ 88 t%éhw;;d?& %F? -4 ﬁgéertﬁﬁmgﬁpzﬂmethylbutyl}carbamate

azol I"car utyl } car banmat e
(232), 3,5-difl uorobenzyl

suobbSiaf | (RN Bl bbb
PI3e8- mgz?j/dra-m - dral- 81ymrqmﬁﬁtm9thwbutyl}qafbarb%tﬁﬁta 21
2o pBRh | (1 IRPEEY sarmmal P e R UP L ERp
2,849 etrahyde-1H-ceobazoR3-§lcar@mogl-Lehsttlylbutyl}carbamate (31),
3- chlolr_gb%%r DAz Q) 3k LR RATRY Ry T byttt drEARBARE B tichioro-

. 2,3,4,9-tetrahydro-1 H_-carbazoI-3-ylcarbamoyi]-Z-methyIbutyl}carbamate (32),

‘ 3,5—diﬂuorobenzyl {(S)-1—[(R)-S-((S)_—’l-carb_amoyI-2-methy[buty!carbamoyf)—B—chloro—G-_.

: fluoro-2,3,4,9-fetra hydro-1 H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate




(34), 5 2-fluorobenzyl
{(S)-1-[(R-3-((S)-1-carbanoyl - 2- net hyl but yl car banoyl )
-8-chloro-6- fluoro-2,3,429-tetrahydro-1

H car bazol - 3-yl car banoyl ] - 2- nethylbutyl}carbanate

(35), 3-fluorobenzyl 7
[BY)-1-[(R) - 3- ((S) 1- car banoyl - 2- et hyl.but yl car banoyl)

: S-fluci_g%e?nrzgggg: ?@yl %bé nz lﬁ?Hé?ﬁﬂ%?nﬁhglbu carb §;/Och):/i‘xI ro-6-
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TiooaR Ban@tedraliBify- 1Hzc;a‘rbmr -glyarbamoyl]-2- methyl utyl carbamate
(é@g 1-[ (R -3-((S)-1-carbanoyl - 2- met hyl but yl car banoyl )
-'0,8-dichloro- 2,3,4,9-tetrahydro-1

2-fludrblpenziglaz ol {&)HERF BB IchrBYl- WWNWWCM )dpihipro-6-

SRR bl B oo

-(858-di - 15

3 fluo%%%qh II b uf’(&ﬁl 1= jgé) “a?¥ @5 %iﬁsﬁy%ﬁ%mugﬁgﬁﬂzﬁ%yﬁ@@w& ro?o-

2,54 91te{rm)drc81 idteategol63-yicarbamog)- @{%ﬁyczomhﬁw}prawﬂn oca

,S@ g;t-,xl car banmoyl ) -2, 3, 4, 9- tetrahydro 1
car baz yl car banoyl ] - 2- net hyl but%/ car banmat e
2- fluo(raqgn,zylzo BSp1 ﬂtﬁ)@géﬁ)zj,-parbamoyl-z methylbu ylcarbamoy!)-6,8-dichloro-
i oca
%rr@]tlatér@j dg’ilgg:rﬁ Qolfq ¥!Eé’r9£rﬂoﬁ]é:§ t(4§21¥d§%iﬂéb%‘r¥,jl)t’ﬂ€fpwl .
Haﬂzmmﬁq(ﬂ 3-yl car banDyI ] - 2- met hyl but yl } car bamat e

2-(2 ffu?u?cgphfg Iie!&ﬁ&ﬂ’r ‘{’(@?ﬁz[éﬂ) 3-((S)-1- carbamoﬁl-Z methylbutiflcarbamoyl) -8,8-di-

hi ocar bamo

ywhietr- g;%&gjﬁmthp 1E~Ecngafzog3tyfgafbéﬁwﬂ-@_ npethylbutyl}carbamate
ar bazol - 3- ylcarbanoyl] 3 (4 hydroxyphenyl)propyl]
5 car bamat e

-~ 2-fluopqbgnzyl- [ (R) L(%) B zilb érﬂhtﬂr%ﬁélupr(os% Y(fz’) -Runeiy’-T thicRarBREPY R

Bad @A EERoV-2-methylbutyl}-
&@g@@?@%%yﬁygg@% :a% (4- ﬁﬁ{/agr oxy%hew;?l )yp;J1 ggyl ]-

camBaRR @1),.45) , 3- met hoxybenzyl
3- fluo{db@mﬂ [ (R)g8r1{- gﬁ)-s%h% -BaBL3- ﬁSFEIrﬁB{Hwﬁmtmwa&b@ﬂﬁ?ﬂww—

chl or o- O-tetra

pﬁf@émali&&% 93#?@5'&6%15%?%@?@%&#%?%’ Yempthubebs-

i %éré)amate”%% uor obenzyl |
2 ﬂuorc%) Lsg UM U AR T yllb%tayric%abmn){(lagl)-

egzdil G 1 R)- é g?&chioro—S -((8)-2-methyl-1-thiocarbamoy
% #—vt broedyd @aéﬁh%a?@eﬁﬁéy]% - I%%Fcb@ﬁﬁéﬂy])pr%pﬁ}‘-‘t hyl

amate 2- et hyl'benzy
P@I’S)amﬁie[(éﬁ) 3- ((S) 1- car barmyl 2 met hyI but yl car barmoyl )

| t
~f|u0ﬁ§>eﬁz>@;£§§g 10[\E§FQ)yE? g”n%;%l TS{) ﬁmocarbagn;ryfbgmactagbamoy[)
24A.9-tdmhgde-th- n@bm@b@az moyl] 4 hydroxyphenyl)propyﬂ

3-((S)-1-carbanoyl - 2- et hyl but yl car banoyl )
é%—%m%%;[(ﬁﬁ? oro-2,3,4,9-tetrahydro-1

3-methbxyaehzyt ol SBI-RE 21 (rfesardarnoyikdtrhsthyoetyirarbameyhigedichioro-
' 55304?9 tetrahydro-1H-carbazol-3-ylcarbamoyl}-2-methylbutyl}carbamate (47),

4-fluorobenzy! {(S)-1-[(R)-3-((S)-1-ca.rbamoyl—2—methylbutyicarbamoyl)—G,8-dichloro~
2,3,4,9-tetrahydro-1H-carbazol-3-yicarbamoyl]-2-methylbutyljcarbamate (48),

2-methylbenzyl  {(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-
2,3,4,9-tetrahydro-1 Hécarbazol-3~ylcarbamoyi}-2—methy!butyl}carbamate (49),

2,3-dimethoxybenzyl - {(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6, 8-
dichIoro-2,3,4,9-tetrahydro—fl H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate
(50), - ‘ _
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22 2-net hoxybenzyl

{(S) 1-[(R-3-((S)-1-carbanoyl - 2- nethylbutylcarbannyl)
-6,8-dichloro : 22

2 3 4,9-tetrahydro- 1H—carbazo| 3-yl car banoyl ] - 2- et hyl

butyl }car bamate (51), (R)- :
2-methodyteizgr (SB {53 @S}ch@ampyl%mﬁ'ﬁ@ﬁw%gtaﬁ%yaﬁ 8-dichloro-

AL ot e
(R)- 6(86‘3931:'@@033{(5}3&@[2 fmor@)mgylp%ﬂpmyp])%megqueg@poytammo}

f | '
R AR i s o T
2iBylbutylgamice 3,4,9-tetrahydro-1

-tnﬂ%'!;gég?{ P@%@hzﬁl yl 8. me' LsrfT R bt vbthgBihREBEMOY!)-6,8-

tri

{d(@)mqe[s(w i@:aw@p H- @@rb@m@wicazbamnﬂ;a wethyleutb ey ee

cg c)hl oro 2,3,4,9-tetrahydro- 1H car bazol - 3-yl car barm[)flés o

| -trlﬂuczorfetﬂyyblebml yl }{&%}bk{ﬁsﬁ@é(S)(%ggrbamoy[ -2- methylbutylcarbamoy

?'cgﬁdré buor ?@Fa??&‘r)ﬂbﬁ-néa‘/rbazoi -3~ ylcarbamoyt] -2-methylbutyl}carbamate
car banoyl - 2- met' hyl but yl car banoyl )

$4)8- dlchloro 2,3,4,9-tetrahydro-1

Ciohjore 2 - ey 1 GRS R ar A BEY P PELRED R

165)8- dichloro-2,3,4,9- tetrahydro I

a4y %g%?"a@fa%wené’wy' ﬁ?@thﬂml%l( 8)2 -émﬁémémtméthgautma@mmoyl) -6,8-

2- trlfILEgg;[e%gi;Aegg\HgL{gﬁgﬁ[aH?g (E -1 carbar%/oytl)lfr%ethﬁ@ut?lcg%amoyi) 6,8~

G{cBlord-2[3(4D- ’t&r:aﬁfz&i’bﬂliﬂ-l -§irBazl-G{yRarbmiBijiyhethylbblyhcabdante
yl but yl car banmoyl ) 3,4,9-tetrahydro-1

®ar bazol - 3- yl car banoyl ] 2-nmet hyl but yl } car banat e
-fiuo(orb@'l 6yl 3@3 [hR) _6,8-dichioro-3-((S)-2-methyl-1-thiocarbamoylbutylcarbamoyl)-
i C

HaSirnipu sarier g S S BT SR "

(R)-6, Btﬁéﬂcf?%ﬁ,gl(@ zgﬁcggm@ hmw)@mywnéuﬁ@):}-ﬂaemrpbamwamo}-
@ta@y@rpgj)l-[ Qa"Péz ‘223'6’ a'-?of(Yll?or optEiy1 ) ad@r %l?aﬁg?ylf

: rrl@r‘i i am no} - '
éﬂﬁ dﬁ? dro-| Hc @fﬂ? %}m@ nf }’Wg;gy%noﬂammo}_

RY-6 S{HoroRe Dy P e Mo

?3‘:4 Q-%t%hg&E)WH -carbazole-3-carboxylic - acid ((8)-1-carbamoyl-2-
(9-1 hl oro-6-fluoro-3-((S)-2-methyl-I-thioca

e (58hr barmoyl ) - 2, 3, 4, 9-t et rahydro- 1
4-fluo %@Eﬁazo' %)yﬂ fgﬁ)” L D.3ABM-8-NdortBL- 1) Ditieyhy)-1 -tiiacrparadyebutyl-

FahADR) gr?’{"( %3et@h¥dzoﬂkt sarbrAobtvisashaay AR as HBYY S et h
%érﬂﬁﬁ%f%rt@ jam no} 30 2,3,4,0-tetrahydro-1

car bazol‘é- 3- carboxylic acid ((9)-1-carbano

(R)-6, BrstiamorerGt{{8))2=ai aélupr@pyenyﬂ)ﬂshymrmlé%r@et@yi{a?@fné/lwn?}z
S5k e aENsNdSeE Yoate] 5, aE | Repaamimes >
methytobyDemided6thr boxyl ic acid ((S)-2-nethyl - -

(R}~8-chIoro-3-{(S)-2-[2-(2,6-diﬂuorophenyt)aCety[amino]—3—methy|pentanoylamino}—s-
fluoro-2,3,4,9-tetrahydro-1 H-carbazole-3-carboxylic - acid ((S)-2-methyl-1-
thiocarbamoylbutyl)amide (62), '

(R)-8- chioro-6-fluoro-3- -{(S)-2-[2- (4-ﬂuorophenyl)ethylamrno] -3- methy!pentanoylamlno}
2,3,4 9-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-1-carbamoy!-2-

methylbutyl)amide (63),
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t hi ocar banoyl but yl ) am de (62), 35

(R) -8-chloro-6-fluoro-3-{(S)-2-[2-(4-fl uorophenyl) et hy
| am no] - 3- met hyl pent anoyl agi no} -

2,3,4,9-tetrahydro- 1H car bazol e- 3- carboxylic acid
((S) 1- car banoyl - 2 nmet hyl butyl )am de (63), 23

4-fluotelfd ruglr obel{l(ﬂ)-l’l [(R)-3-((S)-1-carbamoyi- 2—methy!butylcarbamoyl) 8-chloro-6-

Bk 3 Retn{de P IS BRI Z A DB RERRERRAE)

Hé4kar bazol - 3-yl car banoyl ] - 2- met hyl but yl } car banat e

8§c§1f9ro ggf@)ro—s g(%é 2 % é% ﬂléorf:%he(rwl)??e uyoarncw)m -3 )r/r]ethy apentanoyl
rwi!n@-mémwepe!mdmwd)tyl+ca&aaﬂier%gcaraowlm 9-ACistk r alﬁ(ﬁdﬁdnqthyi -1-

ERENER o eeld (-2 i

8(0R)orr8~3e{r8)e9r£2 3A{c(tﬁﬁ)or@sr{ezywa:ewlammm]u&am@wu@ﬁyﬂamd@wphﬁr
t -

0% MBI BB laopis s, (2 manyne

a;ert@rr(q}@)ﬁ)@ameﬁﬁﬁ)al th| o- car barmyl but yl ) ani de (66),

}:&Sor% 6-fIHPro—3 -{( g) le > 84 ﬂuogo?]}egyl)eth)['laml(:o] -3- meé?y(l)pentano?rlammo}-

|2e0v Adtrahydest Hycpdarelerdydashixwiin acid (8)-2-methyl- 1-th|ocarbamoyl-
%'!)351 @pr ahydr o- 1H- car bazol e- 3- car boxylic acid :

3/ - t hi ocar banmoyl! - . butyl ) am de f672
(R)- 8-(0Fa)orc366l|qpro -2-[2-(2- ﬂuorophenyl)acetylammo] -3-methylpentanoyl-

Frf’ncg =) née J#' @ﬁ@ﬁ%yﬁ(oﬂ H%a[b%z&lg?)féalﬁl&b@ﬁ&“ eavd ) ASeh@AI-1-thio-

pént anoy
éﬁﬁbﬁU}Oy@UB’Y)ﬁm@Bt(Eﬁ)s ahydr o- 1H car bazol e- 3- car boxylic

(R)-8 E%ﬁfoﬁjo ék;§%m23- ;m (-l entPace ADANBYI-Retrylpbamhes-

ﬁww}@S #, Qdeféarwdl{oc‘sb*-szmﬁaef?@ GerkRisphasis e sATanAYT="
n?'ewwdw JeRaad ggpoyl ' i c

et rahydr o- 1H car bazol e- 3- carba a/l
R34 r%((%)‘luqme%ﬁrwaﬁﬁwfa@mo heTIRHMRANANCHRTING Ef oro-
(r&hy’liziaﬁéé “tedrdn dr62ﬁ-i l:é’reéﬂﬂél%wbbaﬁ@t YR @si-zéya@;trbwm-

. ent anoy a mno -trifluoro 20

MQ@WW@fWI)@W@Wthdr 0- 1H car bazol e- 3- car boxyl i ¢
(R)-3- ?@'&‘é 10 Sb- A OMpheRYI Ry akind] ALAGHY BaTENyRInNb) B aifidero-

;hyBZ{S(@-ieZEamdreﬂ l‘bcﬁfbﬂ%ﬁ'&@@é’ﬁx}ﬂc) 260k Vi(ShR-Rgg 2psomdr -
%mﬁl 8-trifl
{h\r’é 3 I%mt“jéétq(?a dr(r)I 1H£J221?bazol e- 3-car box%ﬁ!)

(R)-8- ardpw -G-{I®ro Bt Eibced‘b@ronhenri}ﬁcewm&w@w PYia

R -2-cycl -1-
%éj'r?o% Z%ﬁtf 9 tetragy?ro 1H- carba oJe -3- carb[oxyh(c2 afclldu o(r(%)phg%cy ?p)r%%){et
Wcmafhwjoy@ihr@amedéab an oyI

R)-3- g%}g‘f% % %Eﬁ‘:o%g[wéﬁaﬁ)"é@é(t?téq\ r}'op*ar‘r@éctgg tsno%t&%&}%;mﬂlégro-

negyl- 2(314),9 BtpbhgjroAH @rb@zOIESS-GameBﬁoph@ﬁQ/l )Cé ee-pedhyhi1-

fﬁ?c{cg?ﬁaﬂ%&@ﬁﬁ%&!%ﬂ?g ;\(rjnr ong} H?cfa: IkJ]<;1|zoIngr g car boxylic
(R)-3-H8)-8-] 2 (5S5-dfiuomphgriyd)geetylamino]-3-methylpentanoylamino}-8-tritfluoro-
methyl -2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid  ((8)-1-carbamoyl-2-
methylbutyl)amide (74),
(R)-3-{(S)-2-[2-(2~ ﬂuorophenyl)acetylaminol 3-methylpentanoylamino}-8-trifluoro-

methyt-2,3,4,9-tetrahydro-1H-carbazole-3- carboxyllc acid ((S)-‘l-carbamoyl—?.-

methylbutyl)amlde (75),
(R) -3-{(S)-2- [2 (2-f|uorophenyl)acetylamlno} -3- methylpentanoy!amlno} “8-trifluoro- -
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.espec@aymwra% tdiambik; rioaRicroAnd 7P B se RyiEBp
- treatrr%ﬂf bil e ranfd%alﬁé;hﬁnt HeBHlectdré%réseé & th@ﬁea’iﬂrbﬂtgéﬂdl séveribn

30 thiocarbanoyl butyl)amde (73), (R -3-{(S5)-2-[2-(2,
6-d i fluorophenyl)acetyl amino]-3-nethyl pentanoyl am
no}-8-trifluoro- 24

nmet hyl - 2, 3, 4, 9-t et rahydr o- 1H car bazol e- 3- car boxyl i c
acid ((S) 1- car banoyl - 2- net hyl butyl )am de (74),
(FRthB-2{3 SP- @ drge o2t H-cabrophmatiaxelis: vaddn (6]-230ethyHyihip-

entano a trifluoro 35
O\@ {g/bﬁ'%&}et g?)r ahydr o- 1H car bazol e- 3- car boxylic
(R)- 8a:blocb (3({(3)—21[26(@6%ﬁtmyy¢ph2nylmemdn’mm]3ﬂ mawmentevedammo} -6-

&8%\ %%g@atﬁﬁa%é éch,lart%rzglgFrth%ga@ﬁ@t YoM 08).2 35885 BY-1-

e daybarBoyBstiyl Bntiae (7Ahydr o- 1H- car bazol e- 3- car boxylic
acid ((S)-2-nethyl-1-thio- carbanoyl butyl)am de (76),
(R -8-ch loro-3-{(S)-2-[2-(2,6-d ifl
The abovepasiopk) aompyladsnd, 76j11312ethipeht I8 ki3 dp- 48, 52,
r St gkr ghy bazo X
58, sé’cgg ?1( ézgfﬁéygr g%’r ggy?f %é?fﬁpognga%Fﬁ %I %Mgm?geare
more¢ver very Padicalady ereferréaconed conpounds 4, 7, 11, 12, 13,
14, 15, 30, 31, 34, 37, 45, 48, 52, 58, 59, 60, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,

The rewel tétﬁahadrecarhamde)dewav\easwf e invenipaof heprespet FOé'aufa@d' %

and IBSE% d% abtoge %%r’élggﬁgrgérféﬁzﬂll& fﬁw@ra‘fdr%éﬁ’c%ﬁed%odrﬁ;{&g)nds of the

nven ion o formu
inveniitefare eldtaabdorethgtr@at(gem;anq ;gg;pm@exrs-qﬁ ggtholpgfgal states medrated by

GPCF@‘ %%EF&E?IQ@@Q SERRNSe |Eﬁl.%ncéd7yﬁ'%d|9£hoﬂrcﬁthrs receptor,

he treat nent and prophyl axis

and trpgttrﬂate@g'rb%\por@pqgr@g; OfrEhgi InYasEom gan @aepqploaegjlnoqartrcular for the

inhibitlA! § h%) Lo th‘éaer%rét ﬁttﬁé L MR Gheep R oPSF recEBcp‘td@ BcBE nBitrokinin famr!y,

ation S receptor 15 and t hus {?r %?fgr%ple for the

rece tor or of receptors- of t he ne rok{nrn ;
of nausaarﬁnq/vomlé@é%n XRIMpletase qrESHISAFDP! aIREIY Biethezgry. for

the tr%frﬁerjrt ijgarr]rz %ﬁaﬁ@ﬁ&roﬁ@én@?ﬁ@ﬂ:ﬂhﬁ: dridrarthhf: patﬂiicﬁﬂjdﬁﬁtﬁndﬂﬁns in

I gnant neopl astic di seases,
male iert@ancr@erwf énﬁdrom@wﬁew?ra@n mdrorrﬁ%@a'aa@rae%hrr@%@"d fagrthe

treatm%ﬁ?éﬂ%/cﬁ cﬁ@r@oﬁ@ﬁ%@%@%@ﬁrh@ net ogeni ¢ chenot her apy,

treatnent of pain; inflammtions and
rheumatic and arthritic pathol ogical conditions, in

In ma??lfé?m{l?g%ht lt%ecéﬁ?ﬁﬁd&hds foPrind @5 ERMA bRy apdut 4 Meduction in |

repl'acenent’ therapy and for the treatnent
spermaiedenasisc ofombined  adraiistrationu vitho @ndigpens: | B0t iestPFeieap e OF

testos{e?d'rre' bdr ¥tn}egn5uc‘l’1| as, thre e%?ﬂfﬂé’ Ufé@ﬁasl‘éfonteh&térE‘V@rErb@ﬂed The

per mat ogenesli s.
testosemrreudeewtueman |sttmuapaagba/@dnmmaretﬁddgre¢@mp@ ky, injection, e.g. by

pe t est osterone derivatives, such as,
mtram#rs?cﬁra?ﬁér%tlé tl?est osterone esters, is preferred. The

testosterone derivatives can in this case be
The cgdﬁnofndgtoefrtﬁg S AR g eri b RRISLT, 1€ afd 1BY can also be
employed in female hormone therapy, for example for the treatment of benign hormone-
dependent disorders such as endometriosis, uterine fibroids, uterine myomas (uterine
leiomyomas), endometrium hyperplasia, .dysmenorrhea, and dysfunctional uterine |
bleeding (menorthagia, metrorrhagia), where appropriate in combination with other
hormones, e.g. estrogens or/and progestins. Particularly pref_erred are combinations of the_
LHRH receptor,éntagonists of the invention and tissue-selective partial estrogen agonists |

such as raloxifene®,
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i ntramuscul ar depot injection. 30 The conpounds of the
i nventi.on of the general fornulae (I, la and I b) can
al so be enployed in femabg hornone therapy, for
exanple for the treatnent. of benign hornone- dependent
di sorders such as endonetriosis, uterine fibroids,
uterine nyomas (uterine |eionyomas), endonetrium

The ct#rg) F Sf'tﬁ%wg%rﬁﬁgr&géggg%{sr o %@?ﬁﬂc ;ﬂ&ﬁ]&hg ?%Jiaclé%@ﬁti tR€rapy,

foremppia)fprﬂrﬂneg hmfh:remdm nation wth ot her 35 hor nones,
e.g. estrogens or/and progestins. Particularly
preferred are conbi nati ons of the LHRH receptor
The rmn*tp@goam sft the afvettive of rivee pericoal farribias §.slaeng db)erenimaeover be
empl g t% %%@3]%5%%%?&@% QB! Sk Stg}:&lféﬁmg% %’ efn%B 215 gé‘mone

e |nve
cycle haravoneied emuamm@wiaﬁmr(ms cootrolies @wﬁa@ sftlmlu at@ré'htar'ﬁ éor

oo Bt PSPl SR oL

vitro fertijizatipe (IMFS). control female fertility, for exanple by
switching off the endogenous hornone cycle for :
controlled induction of ovulation ("COS = control | ed

On thevathéravangt iheurioaeli comppundsnef the inventiea of teaperem! fgmulae (I, la

and i@taﬁ%'als tsYntéMié f&h%rﬁﬁc&ﬁ%@@pt@ﬁ AR %r‘i EHRHer%e?@BH%Ha?Bnlsto of

ues fertilization
the 1r@anudmecem h%ladmmred 98 dey§ €l t%bﬁ:@bmﬁj?mﬁe £¥fée together with

estrodﬁﬁé E%ﬁ?@gg{'@t\%@r @?rk%ﬁr@ e 5488LACOR Hayd P6 AP of fhbl_c@f%ﬁ of

_ cont raception. Thus, -‘an
intake, @f@mﬁﬁgeanlﬁa@dﬂ@ﬁsto §ie comainatipne At iegogeanansk LHRH receptor

antag@lqgf FWLQQCE?%YSaAtaéd?ulsch’ofofhet "l’ﬁ/eﬁt%ﬁabﬁn %@'a@mlmstered

oge trogen referably very

| contmgwlb;j@wgm@@tat@%gycl@it i Rpsie In BISEGE %OH@V%%?C&JCB?“ ipsthe

hormér{ét@é%‘é e RROUSR! 298iclich RAHSdidetericbe &Qﬁ’ﬁ%_ﬂi&étold@l&aioﬁomone
estro n and LHRH receptor antagoni st LHR

levelsy b isegsidiienaliyraggibie &2 a@tﬂever@évww& shectair wranen su#ering from
poiycﬁqg‘o%r?ts%d%gm GRA L ?%Héfpénﬁéﬂltﬂgl%’érs bikéh 89/5dre; sdborthea

0SSl eiln IS way (0 achi eve a reduction . in the
and hirsitigDnAn doraRs el qonfucé campaigd aﬂt@&ﬁe\ﬂw@@'rﬁt@&m methods

nonphysi ol ogi cal hornone levels. It is
csa[sc?tég%ﬁxg %qy possi bl e to achi eve advant ageous effects
in worren suffering from20 pol ycystic ovary syndrone

Fudh&qﬂdleﬁﬁﬁg%‘?g gﬁfﬁﬁ rﬁ#@eﬁéte q‘lyﬁ Aﬁ%fas B‘iil-‘i')h gBRaddf Pebtection durlng

ea an I rsut ove cycl e’ control
chematbenpay, cgvatbprhental @Nﬁtwb@ca@m qeirly @Hﬁp@% erb PHRRIERS Pragcgr<he

'treatmteﬂt BeHRMREEIRY- a2 E}Iﬁé Q?gsm@ursleglbﬁaﬁ? n@Dr%dQ@é?k%ve disorders,

State hyper protection urln%
ARC anaosnemdhemp%) &em eprnemmtunmrs,toug!b%tme@ they beaip |apc/or

nervo%sl Hran ornetin BH&?.&@?@@T’IZ?&)O&méH% anH zﬁ%&ﬁ%’?& dRbase.

I ons heur ol ogl c
neur odegener ati ve di sorders, ARC (AIDS rel ated

Finaih HEPLSH o nSRBAR iRARGA B tnd JORIR 1Bl Rlb Ba 1) ds/Refined

above can also be employed for the treatment of malignant hormone-dependent

* neoplastic diseases such as premenopausal breast cancer, prostate cancer, ovarian

cancer, uterine cancer, cervical cancer and endometrial cancer, since they suppress
endogenous sex steroid hormones, and in addition are also suitable for the treatment and
prevention of nausea and vomiting, for example resulting from emetogenic chemotherapy,
or for the treatment of pain, inﬂafnmations and rheumatic and arthritic pathological

conditions,
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nervous system and/ or neninges (cf. WD 99/01764),
denentia and Al zheiner's disease. 30 Finally, the
conpounds of the invention of the general fornulae (I,
la and Ib) as defined aboge can also be enpl oyed for
the treatnent of nalignant hornone-dependent
neopl asti ¢ di seases such as prenenopausal breast
cancer, prostate cancer, ovarian cancer, uterine
The r?cﬁ/EFEJmLPo‘E:ﬁBé’ LERL iRREST o@tﬂg eq%ﬂ@l%ﬂ%ﬁﬁul@é (ICRNGRIIb) &4 BERhed
ress endogenous sex steroid hornones, and .in
abovachl‘et&mablar@ &RER §lQﬁ|ﬂdﬂG)||@ pasticulan LRk Jeartier apaoatsts or
antagl%%}éec{ftré&g 4 of Y ﬁgtﬂoﬂﬂlﬂ fé(rﬂ?? ?drrﬂ% tréa%"neﬁ)@fﬁ%' zﬁ‘orement]oned
rom enet ogeni ¢ chienot her apy or. for
patholagirat ncurmtloz)$ fqﬁadmlmatrﬁmraﬁ@rm@m@ﬁ§ 2af dn Pﬁ@w‘ﬁthumaaﬁobUt also
ity nemediso in wild
for Veg%ﬁrr%b)uﬁ%@ o% L%ﬁé&?%%h? on g?gh‘ﬁgé’géﬁg? gH—H-%ésr rgrul ae (I,
animdla and | b) as defined above are suitable as GPCR
ligands, in particular LHRH receptor antagonists or
ant agoni sts of receptors of the neurokinin faml é for.
The administradian mtak@plat:w akemenBates e sl dalyagineaerally, in
partucﬁ@l:“i’dp'ida E{Q% I%I!Qaﬁéééﬂy bP b BHjEREbSs 8N fngldhtation. Oral
u al so Tfor veterinary nedical
admlrpsjrqyg@,tggaref@rrgi in domestic and productive animals, but
also inwild animals. The adm nistration can take
pl ace in a known manner, for exanple oral
The ngwel C@mpmﬁs of the ineniien ¢fitezipaneral dsmeizel(y o %“é‘éi’)aﬁ"ﬁ;?on"e“ed
into énﬂrﬁvﬁﬂkﬂa&érﬁ/ beNa&dinlstered M4 iafd Qﬁké@ﬂﬁne% appropnate with
I mpl ant at i on. al  admnjistratio refeeqng
| carners are

phamﬁﬁwetlca&oﬁﬁ@ﬁmtﬁﬂe Garriefseon AlHeRs onit : teﬁ PigR

| descri‘beaw S@rle inl Bnting Erh;‘yclags@;ac QifW@th;eﬁi Chientigtrya Vb BM(1853),

can be adnmi ni stered an
1-39; BB FRAE ARG SSHepRe LetA | 0501 § TR ELERal) & Cestsor
Linde®R4lf] W%s@ﬁe dirl RHRRhSzie Sbd Eaﬁ@‘bﬁze@&@ IG@b@tﬁ’ spm arai ©f ¢681,

are described for exanple i Encyc. di_a.of
72 efyeain e ok o Igh nLoNHBI dors HiEStelRs ir PIArRSe) RaFATK 5

angreﬁf@ﬁ@%i&é“ COANISIUE TR Wilidmbd e 8971, 918 et seq.

Czet sch- Li ndenwal d, "Hlfsstoffe fur Pharmzi e
and angrenzende Gebiete"; Pham . Ind. 2, 1961, .72 at

bral &ffinistralon &nPtakE ';ﬁéﬂe%r exéﬁ&bklﬂrbdﬂ@rfoﬁﬂi bk asbief foapduls, gel

Phar mazi e, Kosneti k and 20 an
capsuign GEaiPd feblet, ARTANRIGR P PowciRGr 1 8D é e & b solution.

 The n?@él‘ c'&!r@hﬁr%' SMhé N}eﬁt@lﬁ &f Fﬂ*\@?@nefrér Worﬁ?&%@m ga iaRd 9| dsddefined

ormas tablet, capsule, capsul ,coatedtable

aboveg cap uﬂoétqfﬁnawmﬁﬁﬁﬁ%‘r be bﬁ‘?m%ﬂ‘%cb "Y‘tﬁ {"F%N"f G gingrly used,
phymdi’ér%/&lﬂf%l&a |ékE|bféHts an-Hh@arrné?é’ %hclfpé’é'rﬁ%}&&pﬂg ghhﬁarablc talc,

ion o general formulae (I, gt)
starchderﬂgaaﬁ@uu%asms\ﬁéar@aiﬁ, mgpnits, anetamﬁllwpgq rlagttqssngeﬂ n, Stirface-

active ﬁg@@ﬁ%ﬁﬂa eEPrrtEt%%téar@c Q*tﬂ%" idqViedl&E8r nonagueous carriers,

tolefated exci pients and carriers such
diluentss disbensanis.cemuleifiergUrbrigealsi @resqe@qattyes agd JavaRings &pg%r%ssential

oils). ﬁéc{*)orﬁﬁbungg 1;1 lelnﬁo BED Bish Bl dléeB%HéWn‘F &l thidtRaficulate, e.g.

0ose surface- acti agents, magnesi um
nanopstteala@teqmwdlbmdextr|ns agueous or nonaqueous
carriers,

Non-oral administration can iake place for example by intravenous, subcutaneous,

inframuscular injection of sterile aqueous or ofly solutions, suspensions or emulsions, by

means of implants or by ointments, creams or suppositories. Administration as sustained

release form is also possible where appropriate. Implants may comprise inert materials,

'e.g. biodegradable polymers or synthetic silicones such as, for example, silicone rubber.
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di l uents, dispersants, enulsifiers, lubricants,

preservatives and flavorings (e.g. essential 30 oils).

The conpounds of the inveption can al so be di spersed

in a mcroparticulate, e.g. nanoparticul ate,

conposi tion. Non-oral adm nistration can take pl ace
Intraviaginakeadanmibieatby is pisshlednossmpkubcmeameyaginal rings. Intrauterine

| | .
acmigr BT R hteShl B Pl By et of MBS, O MdVeyian
mtrautemrlea:ret/sesa (Trémedeinmdl memirsstratiore ar@ld(ﬁlpnﬁlu M@me{do ini rasticutar by
mearB o% S$ ﬁré'r %&é‘? gu@asbies W3R NG pr{s%l JURLET InSecfil SQch as, for

approprrat S may conprise
exampleepatchest eri al s, e.g. brodegradable pol ymers or
synthetic silicones such as, for exanple, silicone
rubber. 27 Intravagi nal adnrnlstratlon is possible

As afrerdyescqigiice byoverpdires novel vagipoahds phdf. inveticauefeiiengeneral

formulge dn?pﬁe %ré]d’ % cé)rpal b@ 8&?15:?&@?&?%8@&3% Snamﬁa%@&ﬁ ir%f'edrents

or 0 ntrauteri ne VI Ces.
It is fosaibiedier thel pardosesi @'tthatqombirrathoratmraﬁvdnéidwmii%thed@@w’dua‘ |

actrvét ﬁgr@@r'e;rt's %Hluﬂtgné%rf!gr %r%r&%!y Qﬁlwg@éiﬂhﬁf‘oﬁ% taht ?oufté)(e g.

S purpose an fRans SuC _
orallypraivplseparptet ohtes . (eAs omiiveadya%wrﬂcmmeﬁﬂ%{b@@é bet Frréseﬂt and

admnfﬁé’r%lﬂ i %@%P?ﬁdrﬁérﬁﬁ{‘%pétﬂ@ew Bfit g sel 1% S!@B%B?értileﬁ to use a

can a e conbi ned
particalehdgosage ragrreerpwmmthmeeralappr@gr%@h leipalso popgible & this way to

combﬁ%%é%%aﬁ}/ bPhe tnGﬁ e] %ﬁ@?@ﬁ% Rhnd iRGereonTBl RabbatatbedmEy(l, la

. nister t ual 10 active ingredients
and IgiwithionaAedibent y or separately, in particular either by
the sane route (e.g. orally) or by separate routes

(e.g. orally and as injection). may re
The dgpage maMivAlsYigiea wide rmmtcrqtﬂandlag Oarﬂﬂq Brpérﬂf pRISE s°f| the

severfly Bk diQ3&r, fhk rhédeabﬁéhrﬂﬁ%%@netﬂeoagésQeﬁderpﬁrﬁdm@hﬁhnd
osage regi men when this appears appr.opr c{ aﬂe

sensityfity @ ﬁbeeubre@t fonbe Wieateialt i5oVtELHSA AR qéréuﬁ%rlf@r yoger to

derer¢1me é‘OMﬁémfé@&B%Hél%se@éctrb@%nﬁdb\ﬁ?néﬂ o &dmbihed %B@rﬁa’ﬂeutrcai

wi th one anot her.
compeRitiarg é\dmstrﬁérpy omrtﬁk%placwruex Singifgeos8eeh a'iUF?é'fYo‘?T Yepgrate
dosag{e pe of indication, or the severity of the disorder,
e node of administration, the age, gender,
bodywei ght and sensitivity of the subject to be

A surt%ﬁl@%ﬁgosé ks, {0 e%%ﬁl'enfr&ﬁi% @gﬂ b Y 1@6 m@ c‘?“fhé b@t@e‘@ﬁﬁr&@iént

etermne pharmacol ogical |y fective anmp
i.e. atdéastivpe mmpmobmrtm@m of the gwrﬁéécymura@r{l la and lb) and

where%%'&c%rlﬁ{ f Qtf riHer G&iVe rﬁé?@%r@htag& ngbf% Sp%tl@rﬁi'seodéi%&tgﬁtf a

separ at € tabl e Unit dose
is, for exanple fromO 001 rrg to 100 nmg of the active

A furih'egr s%e@tmor 1Ih%5 gresgn ehfigs Br%ln‘(‘g?vw?r?d}b%s‘ﬁ h&r'i’r%ceutrcal
I'nvent 1 on of nera ornu l'a and I b) and
compwrteme aarmsmjnedabeye acamprisingrona et invase |oﬁ§1eer¢nvehromwdﬁg>f

X u Céb Ot dnfe where
the ingingBaP B berr TOLNAE L o i) P AARBEToco dndP vy
approgrizi@ophdrinanautiasiiyd ascapitdite cabere and@rrmm@lam@s drrefepied and
partrcuqory pretferrteg %hgr?ﬁ/a%leutc ca?gngpos |091s are those comprising at least one of
the novel compounds of the invention of the general formulae (I, la and Ib) mentioned
above as preferred or particularly preferred, in particular at least one of the compounds
1 to 77 specifically mentioned above,_with' very particular preference for compounds 4,
7,11,12,13,14,15;30,31,34,37,45,48,52,58,59,60,61,62,63,64,65,66,67,
68, 69, 70, 71, 72, 73, 74, 75 and 76 in- this connection. In phar_mac_erjtical
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30 the invention of the general fornulae (I, |a and

| b) as defined above and, where appropriate,

pharmaceutically acceptabbg carriers and/or

exci pients. Preferred and particularly preferred

pharmaceuti cal conpositions are those conprising at
comrioemsms ohmecp‘resanhmvamml it isupsibirdsesidestdtdeashoentorppolgid of

the gggeﬁ?gnerégé 2 anggl"{)s) % fjefl %d%gv% bf))r IRt agﬁ{%dphaﬁlﬂg &Jtlcal

pref'erred, 1n particu

mgrealents@attomeq:r@a‘ent Imeaﬂeacpodahai@dia'bo&e to 77 speC| fical I y
nmenti oned above, with very particular preference for
conpounds 4, 7, 11, 12, 13, 14, 15, 30, 31, 34, 37,

in th&5 phdBiacBi@icab8pmpositiG®, ob1he 6avené®), 6i4leash ongeof § novel

comdet P ol edne? s B¥ RS o ghmaroogicel
eﬁecmeefamﬁiuni npreferakon in ta iwitposss, b.g, th@e@f@@@efﬁ@ﬂﬁ‘édﬂt geee.
spemﬁg. g %%Vaebt!yh%o ?&ﬁ‘!lstffa%m%ewﬁ ikh njla@eg%gal 'eﬁ}nnﬂ&ranon

her~ acti ve pharnmaceuti cal

- possiblegr edi ents al so to be present, as already detailed

above. 5 In the pharnaceutical conpositions of the
i nvention, at |east one of the novel conpounds of the
The presemit |nmnt(oh) acditiciefly pexvidebovea dvehgsraspest compaynds of the
gene%h?t{rﬁg G(P% GAY llt%ﬁ aseé%ﬁﬁ‘éﬁ 'aggveafg’lﬂrgé as %@Jl@ﬁfﬂ%ﬁt&é’ Adaifeady
orenent1 oned unit dose,
expiaﬁpécﬁbfowe,aﬂhb)coaTmurnd%ferﬁhatﬂeylelrah fogmuiga fl. e 804 )iash 2 FRER
I n ReR%] BhE arelfud Marticutarl
Ilgand'@ [ﬁga%éﬂﬁ\ﬁlg%t@oﬁquﬁl ét)fls%%aq_'mr? 0\% des | ﬁr a fu?}?her g
surtataspfercusewﬁpvawqwmtsm%e cg@ﬁ@'rl s plotheuinyention  of| the ggperal
formull%é)(l ‘?ac‘ar%elgl(faf gs@Q@?ﬁ% EQhehs %r@&ref@?éﬂl;‘? BRIk foré&mmtstrat:on
re al ned ove t he conpounds of the ener
for ﬂfeoftrﬁairrmt ar, P aleiasan crfblﬁea@fprea%er@m medigah dJedicatigns or or
ul ar -as antagoni sts of the LHRH receptor and
COmrargl I'ﬁus particularly 15 suitable for use as
nmedi canents. The conpounds of the invention of the

-Prefeﬂg@%t%mdrgeérﬁé&cﬁ’@ c&rhpodn"a Gk inbéntfoﬁrof Wiegdteral formulae (I, la

are preferably provided for adm nistration

~ and If)oas defined rabeyvenden ussr asaMedigREENSrATBIN {WB the GP@REYRISOHB"
“have E@%@P‘:ﬁlenﬂcf!ﬁ%céﬁ veaNss reffe%d éh@nbér%t‘ﬂ C?J%Pefel?éb compounds,

erred tetra ydro ar bazol npoun

~ espediallydiv preferst compogedsafane Pgention do (7 spegifically {:PelnB?”%a”d

ave been nentioned above as

unies%%t[{rfs%ﬁﬁ ng%lscth%h $he %BmEE&’do%aé'ﬁ%Sm@érﬁloh MittfoRed N6 the

-exampleef erred and particularly preferred conpounds,

especially the preferred conpounds of the invention 1
: to 77 specifically nentioned and, unless already
Concérning Utke phameceliical chompeiins (AP rising tIeBPPHIENE A invention
ds of th
o e FALEREA o f WP SHOTR S5 CORE Db iy o e
inventidmeofi m@mem foro“fulaehé lgearal &) aeomedlca@ems refaf SapRl M3y be

| 'made% qhaci 'sgig utm %Snrlréscﬁor?(mtﬁ I?I‘?e %Q%?%dﬁoﬁf c&ﬂﬁounds of the

30

invention of the general formulae (I, la and Ib) themselves, in relation to possible uses

and administrations.

In another aspect, the present invention alsc; provides the use of at least one
tetrahydrocarbazole compound of the invention of the general formulae (1, ia and [b) as
defined above for producing a medicament for the treatment of GPCR-mediated

diseases, where the GPCR receptor is preferably the LHRH receptor, _and the
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i nvention of the general formulae (I, la and 1b) as
medi canents, reference may be 30 made to that already
said in connection with the use of the novel conpounds
of the invention of the general fornulae (I, la and

I b) thenselves, in relation to possible uses and

_compadnispishe aventivs. préfarashoades LERbeetepteraniggoasisnt

invention also provides the use of at |east one 35
t et rahydr ocar bazol e conpound of the invention of the
AccogiTgiy, a0 affothenlaaeedt.| the pgesentinveg)tion Proviesi the dsaplatdedssone

compgb%g% hgq%\t%ggggg g@eérg V\H@,L?ée § rlg% Fglfggnetdoe;bolvg or of

a cormseﬁmla@mamemmmwremgﬂtoar for amﬂwcwe azwed'é@rﬁﬁr& gfts
as LHfQﬁ ljegéérﬁgll L‘ilﬁ’[g% & gfe?é}%aéfly&fﬁtt tf‘@st{éé'ﬁghtr ST and malignant
stS. AcC y, In a her aspect,  t he

neoplpstﬁs eimeasew et maie pﬁedﬂxtyd eentrohe faiskorgpnat ther@agt f% ngPrmone

| repla fﬂg@% tfcjﬂ'e ?’o‘ﬁ@(‘i' nQh ki %Hei‘ha thef @bmkiass (d-vitro

as de I ned ove, or o a correspondi g{or

fertmzpalnam r(rlMEMor thel traa@waimdm ponggjrof rfﬁr%la Shbrgand wisdida
femal@h&é:r{ﬂra@@;%tﬁmaﬁoﬁm HEESHE A0 (REREHSH ,lntﬂlﬁc%fse" rﬂ@ﬁ Hlid, Othe

reat ment of benign “and malignant neopla

 treatrogrd e adomebiesipmviering fefamnyarase oS | fibrqid a%P%ﬂ% prostate

hyper%'&@fa ™ @Em&?ﬁlﬂ%rﬁﬁthef HREGEENEBd EXSEYNns Bpthe indications
ontrol I a

. dovarl stimulation in the contexﬁ?é
relatingntoyfhe rayrenteaapert ofdhe ereseniinyentiopy refefengs @3y Rgfpade fo the

stater?%\‘% %ao%oéﬂo(/é’ |cor95enf1|ﬁd79'|e6hr§tué%pe§tﬁﬂ th@ﬁr@éémthm\lewu@ﬂ dlef torthe

fenmal e contraception. Hor era

comppwfiseeftthe inveptaruefdse oeneal fogpplge (It feand I%)3 H@ﬁlle/e%fand ﬁhe

' exp|a%{%(ﬁ§%§\)‘eh(?§ér§ uterine |ei onyomas, uterine fibroids

and benign prostate hyperplasia (BPH). Concerning
further indications and expl anations of the

The doRffoSAdd 8NBe ihvhabh BE: A& drhsesmtabreem tr@ﬁmmem‘ orttherapy of
present invention, referenc

n
said paEhaladieah CaNIHRTS. AYGTE eseﬂhfes#ﬁgﬂé foriae Prer‘@f"“%?{e"é?p%‘ax’s
and th'SIBYISESH (e b MHRAIghOBuppresBingt Miet §ienptdme)oom theael patfolddieal

I nvention of "the general formulae (I, Ia and Ib)
condifqies €iSpases- and t he expl anations gi ven there. The
conpounds  of the inventi on are not onIy sui table for

the treatnment or therap aﬁ%ﬂ' sai Pg i cal d (1) of th
The peesieat NVBREON pgvidas & aJwaneryaseset Blige @ garapound () of the
lnven’tl%fne‘f’c‘ﬁ"n[f)Hlefl'cu‘?t{1 aPFrRBIRYkRNI for thaotré’éﬁehth@f @bhgw | xidi malignant

hr ou suppressing the s

neoplasiicHisesgpesing GoRaIESRont JHARESY Sh@apiueEN proferred
compéJh‘é%er't (1 gzr?c}é'{\%lsthis”us% érﬁrtﬁé‘%m%lﬂﬁ!%twﬁ&rﬁhé@&ah@ﬁdy’lbeen

I nvention for pro

mentionsd btk toutset atSh@refaf@ﬁtﬁ%rﬁ}ﬁm@ﬂ'aﬁlérﬂr@‘ﬁ”%& ?F@PP@‘?%HF the

S 8s ldefdd"Bbdve. V
snventéﬁ err e@é{é% fgart | cgl l'flr agf Ié gthg'?reéé]%%:]o?rpounds of ve ery
£

partlcwlamemfemrredmmpphnc§ are @lsart %p@mﬁiﬁddﬂag WhEhere B ncally

ment&leder?eqé(l menti oned at the outset as preferred or
artlcupar y preferred conmpounds of the invention of
the geneéral formulae (I, la and |Ib) thensel ves as

The pldeesfent |ﬁ\gen%89\ﬁﬁewi¥§ lanovides a process for producing a medicament for the
treatment of GPCR-mediated pathological conditions, the process being characterized
by the use of at least one compound of the invention of the general formulae (1, la and
Ib} or of a corresponding pharmaceutical composition. The explanations given above
concern:ng the preferred and particularly preferred compounds of the invention, and
concernmg the specific pathological conditions which can be treated, prevented or
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particularly preferred conpounds are al so the

conpounds 1 to 77 which are specifically 30 nentioned

her ei nabove. The present gpvention |ikew se provides a

process for producing a nedi canent for the treatnent

of GPCR-nedi at ed pat hol ogi cal conditions, the process
alleviaeddnigy mbajhaﬂhareluﬂmﬂ cofapositien produad ith UMsftthgm:empounds of

f Jrul I,
the MR Ya 5Py 05 o1 B BRI AES bl o
conposition. The explanatlons glven above concerning
i oo LSS, ARBR LR RS 1 e, BRMUAS 6f ror
femalaaat:dﬂﬁriaomtmal cg’gmlngl tbuesadminmsinatmmfm amemtegffectlve for male
alle e
rerti R e B ot oh el bat FRBeRpRRATHRS Bhention o

the gelnu&mtfmrmmlaare lalad Ib}) viesreiapptbpfiote nmmntm@lectwwbrf atfpdher

*oco 5 Hknl SO, BASALC) Sy RS SRR YRDEIAR, o

humdre Mitlee exmatatiace @uennabmrrpmczerm@ ffirthen caspatts taf alhp opregent

, mven?l ole q@#@%@ tq érfe e?{aag eap Ip%ﬁiéma{;@ g{éf%rréd %dr%%ogﬁggbf t‘gh Ijlrgfentlon

and théiexplaneginns pnelafion ottiosggm edatinisteation teelifemisel @thrhfr? b) ,
where appropriate in conbination with a further
active ingredient, to a subject, preferably a mamal

In a &mthepaspéatuihar prsent dfventibh yelatesHanmmetiase fas e Aisaimesof

¥elto -l 6\‘(&!}3@? ?gﬁoﬁgf&&e&wdplgng ufﬁe‘ﬁ%t@& Q%E"Fpﬁsé%f the NRIRRiSER¥IN of

nre erred and particularly

1 on to pre

 at legst ener somposiodntb afdie diventien RvisfipechAPoveafiga . pigrmaceutically

eﬁectﬁ?épérﬂﬁl?rt H1QRSmb A rf Iaﬁt{{l P arttleuIQPﬁ)aS SR MinnéasbE e such a

ew se ap further aspect, the
treatperdde necesasrenhs 6 aderl%p@metdcﬁtmﬁ@tﬁwn%#het mRyel compounds

‘(1) of %eﬂbmﬁh éﬁd thgj%rﬁ%éhﬁéaﬁ goﬁﬁ@)ﬂﬁ’drﬁ%f G anQé’rﬁ!%ht i Pds with

I Ses m ni stration of
the em@wn@ned@amfaamweglworber foheetervieatd ehﬁra@cwcﬁ%aﬁecﬂve

amouP %T%EFM?'}%O'P el é?e%ﬁrﬁtr@? temened bk Vi eide. tTPedreferred

articu to a human, I n cases where

- admingstreiion form elat@f@htadmlai@t@@s&qdwmsi@ﬂan r&agle eXphaiensf the

compé@r?dée l?ocﬂ’cﬁaﬁnln(}gnﬂoheha%lﬂﬂban%%ﬂ)%ﬂﬁ%t 1édsk & tliher active

rmaceut | cal conpositions of the

| :ngrednmteramaireadytexp@meg a\WCtVIs. i [soe RESWidEd k ABA R@FBatansagiven

conceﬂﬁbé tﬁl A ggezfsr;;%&sd&{ ﬂeggfégeﬁ Pib@ﬁ%ﬂc?élgti'ngaﬂol ¥referred and

unt I'ng on

' particuledy iprefereset onyoundieanchth the@ga@fl(ta@,téologm@ %F“é’f’@ﬁ‘é@m can

be tr%g néll%{/ %:ll P rfegér%& Satﬂ %%pfgdcmtﬂé StFe"aﬁ'Eérﬂr}nethgd m?rstlon]gzd

one conpounds
hereir, Iﬁ’@ruquiadmpraﬁerredmommmndmhr this egpent are alsopomperrds Lo Her
active ingredient, as already explained above, is
al so provided. The expl anations given concerning the
In addtb@rvethaiﬂnmhs inventidnealpo eslates to rev erethiasihfor énfshitingg GP&-Rs, In

prioBP L LSBT A o BECh STt AR 05 .

compiigieftredadmihiseatiant efda phapnaeaiiatiyl effbstive ppdunt ©b at least one
comp%@?&m%ée%ﬂgm%q a:? Qr?qﬁb% ggrgg ifed a&?gg 2 6@2%&08%’[ in
combihafigh With a further active ingredient as defined above, to a patient (mammal
and in particular human). requiring such a treatment. The preferred and particularly
preferred compounds of the invention of the general formulae (1, la and Ib) are once
again identical to the preferred and particulai'ly preferred compounds mentioned above

“concerning the other aspects of the present invention, especially the compounds 1 to
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In addition, the present invention also relates to a
nmet hod for inhibiting GPCRs, in 30 particular the
LHRH receptor or a receptor of the neurokinin famly,
in a patient, conprising the adm nistration of a
pharmaceutical ly effective amount of at |east one

77. Thenpalarditiofis taheveyenereahing dhenplafieliqdical Icandifiens phichscan be

def i ned. aboye ere rjpate in. i [ i -
reatell Y PO TKe] O ergy SRLagt ok dedaidhiaf RIS ot e
LHRHaddeptot afizgomistic effect alse gpphttodiod tieattenampthod ghithei ingention
g ucrh?a.treat ment. The preferred and particularly 35
escr&egf I9'%d conmpounds of the invention of the general

fornmulae (I, la and Ib) are once again identical to

t he pref ed an rf I fen :
The cagieRfed ‘aBOVE EbRaLs BN R 1 SR ERFROURE apove
can bppesned foneearplein the plewirglway: t he conpounds 1 to 31

77. The expl anati ons above concerning the pathol ogi cal

conditions which can be treated by adm nistration of
Firstiy, iee compourmid f dife inhentionveanttieosynthssiaee buiprsparing dgyfepicted

thei H t ant agoni stic effect, also apply
Cemr?'8%%¥d'{orc§§?%°g%?ﬁ!‘ﬁ§§rﬁod of the invention described

herein. 5 The conpounds of the invention of the

general formulae (I, la andzgb) as defined above can

be prepared for exanple in e follow ng way: Firstly,

t he conpounds of the Ry #¥h be synthesized by

preparing the depicted tral tetrahydrocarbazol e

structure R R7 R5 HN 2N OH where this

. already contains .th gubstituents R4 to R7 - where
appropriate as prec or. in protected form The
central tetrahydroca )l e structure i s obtainable,
f'or exanple, by a Fisgker (O ndole synthesis, known per
se. For this purpd&® a Flitably substituted |
cycl ohexanone derivativgpwich is provided where
appropriate wth protective groups is condensed 20
with the particul ar desired phenyl hydrazi ne derivative

whery 5% Gisanl SHIB oI Pt e, By Ffng tne

substitlesed RPedR, -wheBr bpprepriate ko plesoradss af in EhwetedIoen. Per ki n
Trans. 11974, 1824 or Maki et al., Chem Pharm Bull.
1973, 21, 240). The cycl ohexane structure is

The cewBSl tdtrdh@tlodarbddofe 4trddture is obtainable, for example, by a Fischer
indole synthesis, known per se. For this purpose, a suitably substituted cyclohexanone
derivative which is provided where appropriate with protective groups is condensed
with the barticutar desired phenylhydrazine derivative which is likewise suitably
substituted and, where appropriate, provided with protective gropjps (e.g. as described
by Britten & Lockwood, J. Chem. Soc. Perkin Trans. 1 1974, 1824 or Maki et al.,, Chem.
Pharm. Bull. 1973, 21, 240). The cyclohexane structure is substituted in the 4,4’
position by the radicals -COOH and -NH, or where appropriate by the (protected)
precursors .thereof. The phenylhydraziné structure is substituted where appropriate by
the radicéls R*to R'. Phenyllhydrazine derivatives which are not commercially available
cah be prepared by processes known to the skilled worker. Positional isomers resulting
where appropriate in the condensation of the cyclohexanone derivative and the
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position by the radicals -COON and -NH2 or where
appropriate by the (protected) 25 precursors thereof.
The phenyl hydrazi ne strucgpre i s substituted where
appropriate by the radicals R4 to R7. Phenyl hydrazi ne
derivatives which are not commercially avail able can
phenpleycﬂm;apaded/abye parobe ssesatka bywshitomatdpea s nebadsendbess, for

exar ESIEE gn isomers resulting where appropriate in the
r ation of the cycl ohexanone derivative and the

32 phenyl hydrazi ne derivative can be separated by

e LR AENRECTEIIOS SYRN R IR 5 (FLfre oo
introdzaed i amdpmbdiféglire viagousb waps dependig andbaipdiature dyi processes -
knowQﬁg\kﬁe? Y\%yh\éorgglp %@gh&gatg erré%ﬁ’]p%qngJ o %@?% §ﬁe§ans of

as'In cated or exanpl e

 examiples\4Dd@BNEBIL8Garaiomeans of exanpl es and gener al

expl anati ons. Another process for synthesizing the
conpounds of the invention of the general 10 formnul ae
Anoti{dr, prosesanidr | dyhrthesizingethBotdromdungs ofi thSt!hyBFQOlbanlfBe general

' formtﬁge ({t"‘?%%r'lodlg &%@%ﬁl&gggj s prepared by coupling three

the first amno acid AA
conpr|3| ng the radical R3 as side chain and the third

Fn*stl%g] Hi8ic tﬁﬁépﬁp@%ﬁu&ﬂ@ﬁs (@éﬁea B§ c V\ﬁ@ rg%reg%u@ébléammlo acids,

recursor
the fiestrianminoaadidl AAAZomprising the radrcal R3 as side chain and the third amino

acid ﬁAagb&?n%r&i’ﬂ% Padi lrF@}?ﬁraoprlecu'r':‘?s&afapﬁéoéses%eCcﬁ‘aéf?lomHliéCthe

evl at e basi ¢ The structure

“middée3 ramieo 8ed Aés b Adimipe-¢. 3t riatiahydred -H-cagisarlaitrgreayyigacid

Invention, by the radicals R4 t

depenging ¢pr thet eubsiiuting paiern of thaefasipd S §°@P°UW% of the
|nvenﬁ’d'rptbg@ﬁe?|%df09fsrn4 tB1e7 Rietd Qﬁaré;%b@é !nncﬂe ‘i‘?@rm &Qhéirﬁﬁréd:tﬁdors or

rocesses known to the 20 skilled worker,

' (abbré\?g’l@ﬁ'tﬁ WHHONTRAM8EMTIY strit8urdesin’ 86 Joﬁ‘%%dddﬁ@lycﬂjﬂéﬂtdﬁéb

in Prqfﬁﬁtﬂdw%f@oThﬁijﬂ’“dP|CQUIP|&2‘P9|§I@§§@ Y wfcbé(tnf%?%%‘if krioM@ g 8 the

sklllec?\ggrskteP L 1y fheps%;hﬂ oF 'ﬂqw@ %Haéeh K diRatitrE S tikaubstitGtishpattern

tection' particul ar radicals. The follow ng

can tr@@mdanwﬁ@t $lé€the9§ “Oprrotestion”iohpargeuiaiadisieno aci ds for

exanple on the solid phase: 25 33 X ?;, t MN.

lnoc W R3~. I RB3 AA -frnoc IV)_ F46 R7.(/R
The following scheme iliustrates the coupling of the amino acids for example on the

solid phase:
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15

HN-.(\....RS R0 R4 - Hof (R NR4 011 Ho ' N RN,
AA2-fmoc N-_ N-frlnmc HH AA2-R' R3 0 R7 R6 R7 R6
HN--- HN "R5 -" "RS p RA3p R4 R NNp RIO-N, N ~0
Re' HHN R3 RB HHNC ~R3 XN X1 NH2 H where R* is
-CO- O benzyl (i.e. Z) or any protective group, e.g.
‘Fnoc, where R8* is either -Cl-C6-al kylaryl or .
-Cl‘n’OGHaI kyl het eroaryl, ere the aryl or heter)qaryl
gr,otp s mé: subspit t ed.thy_tipirioo thr-ee, er abl ynhy
ﬁe F group, o'r, %i}rrayfal SO - corres 3‘ qythe
defi i*ti ons given~for R8 X have the meanlrfg of RB'*j
Thiasfpreocess is illustrated in detail below for the
exanpl e of solid-phase and |iquid- phase syntheses and
for the* pﬁtifi c exanples Ito 77. R10 General nethods
for symnthési zi ng the conpounds of t i nvention of the
- gener ak. (grrrul ae (I, la and | by e/dolgpounds of 4 he
invertion Bf the formulae (I, | 4. a b)“are,_H

.,

syn‘tolﬂe’/ -zad either by 1§< convient [ onalkg synt Fesl's on
sol ukion. or else ||y r.I on a sol |__d____ph _'
Met hoghztAseSol i d- g@«ﬁ h8” Offi—ftdRH -
pepti domni nmetics pECi f nt'heses of the AA*R"

conpounds detailed in the exan‘pl es took place on a
~solid phaﬁ usi ng the sem automatic SP 6%9 sy heS| zer

(from Laboht e¢f® The standard 5 program i vvn in
Tabl e |  be A Table 1: Program for SPHQS t hesi zer
(fromL _o\t T-rRSt ep Function Sol vent/r\a “TRITE 0N

ions 1 wash DMF 2 2
R4

R4
- e - . L0
e A
if{s - R8 'HZR‘?’
X7 v X “NH

where R* is -CO-O-benzyl (i.e. Z) or any protective group, e.g. Fmoc, where R8* is
either -C,-Cg-alkylaryl or -C-Cs-alkylheteroaryl, where the aryl or heteroaryl group is
substituted by up to three, preferably by one, OH group, or R8* may also -
corrésponding to the definitions given for ‘R8 - have the meaning of R3.

- This process is illustrated in detail below for the -example of solid-phase and liquid-

phase syntheses and for the specific examples 1 to 77.

General methods for synthesizing the compounds of the invention of the general

formulae (I, la and tb)

Thé compounds of the invention of the formulae (I, la and Ib) are synthesized either by

conventional synthesis in solution or else whol]y or partly on a solid phase.
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2 elimnate 20% pi peridine + 1% DBU 5 3 3 wash DVF 2
2 4 wash 2-propanol 2 1 5 wash DMF 2 2 6 wash
2-propanol 2 1 7 wash DME£42 2 8 STOP 9 addition
Fnoc-AA + HOBt + DIC- 10 skip 11 coupling 120-300 1
12 wash DMF 2 1 13 wash 2-propanol 2 1 14 wash DVF 2
Methdd 16 SalibpRagar sypdindis 8f LHRBGepdishmbDiBLies 1 17 wash
2-propanol 2 1 18 END 10 Elimnation of the Fnoc
protective group takes place in this case with 20%
The gigeifici Yhihesesnd tHededdBibunds Detailedin Sentrampdss. 1oPkelace on a

ocedur e carried. .
solic R G e e ioe s Y a0 s it bk B e Sahadia
prograasit ishgvsiol Tableohselo@> Coupling of the first
Frnoc-am no acid takes place with HOBt and DI C in DCM
and DVF (v/v = 1:1). Coupling of the further
Tablé-foC- arftrograme fatsSR 85 synthesizenfrom Labaier) and HOAt
(0.5M 5 solution in DWF) in the presence of D PEA.

0| o ~N @ o & w] o -

Met hod 1Aa Coupling of the first am_no acid AA
Step(syﬁudmans ofdehmﬁﬁrédgente& n) | IBndimamireat Rapetitions of
faYaX Crnre A V4 1 ) 1 N\
Frpe—+restn T 24 eret ||u)\y' = CarooxXyHet nyr oxy) -
beRARdr y! amm‘@‘ﬂ i nked to ami nofet hyl -subs% ituted
polaligingtene r20% pipéhee 40% DBShS 0. 55 mMmmpid / g]
according fn o”F?It hCS: Zef |JI uul dw‘l 6[ i i"ﬁ & I':IIUL
prd’t’%‘%’tlve grolip, add 1 nmmol of Fnoc-ani [io acid AA
( AvshNH- CHR2-4e08dol 2 nmmol  of |[BIOBt in DCOM and DM
iy =11 —and 3-—wwel—ofDPHC—gshake—at—RE-for—3—tH—and
t N¥esash adcfidi ng. 15 to progfam 2
wash 2-propanol 2 1
wash DMF 2 2
STOP '
addition Fmoc-AA + HOBt + DIC
10 skip
11 coupling .| 120-300 1
112 wash DMF 2 1
13 wash 2-propanol 2 1
14 wash DMF 2 1
15 wash 2-propanol 2 1
16 wash ' DMF 2 1
17 wash 2-propanol 2 1
18 END

Elimination of the Fmoc protective group takes place in this case with 20% piperidine
and 1% DBU in DMF for 5 minutes. The procedure is carried out a tota! of three times

~ for 5 minutes each time.

DMF and.2-propanol are used as washing solutions.
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Met hod 1Ab Coupling of the second amino acid AA2

(synthesis of Fnoc-AA2- AA -resin) 20 Pretreat | mmol

of Fnoc-AA -resin according to program add 2 mol of

Frmoc-amino acid AA2 (Froc-The-OH), 2 mmol of HATU, 2

mmol of HOAt (0.5M solution in DMW) and 5 mmol of
CoupbhdPBftharitst Shakarmto &d faxes dleGe Muith Eititlant MEC HO G anegDMF

_{1(% reaction and adjust to pH 8-9 by addi ng DI PEA.
(Vv Zntd by coupling is conplete, washing steps according

25 to program Method | Ac Coupling'of the third am no

h f 7 AA3: 0
%P gﬁth&tﬁgﬁ.}%{pe%%Sﬂ%D%ca% %ﬁ%r @'ng wit acggpdar% HOAt (0.5M

SOiutIDhQ‘gDMIm) inattlel psenad ofdiIPBAanm no  aci d Z- AA3
(benzyl - O CO- NH CHR8*- COOH), 2 mmol of HATU, 2 nmol of
HOAt (0.5M solution in DW) and 5 mmol of DI PEA and
shake at RT for 4 6 h. Check the pH during the
r ti and a " @ t
Mefheﬁﬁ%'lai ypling G1.gh t'rstt%"g §c%hﬂ(hg gﬁé‘ggisggcor AR %Sln)
program 36 Met hod 1Ad Coupling of the third am no

| Pretrﬁ?e? r'gﬁ% fﬁorﬁﬁpé Qdin F%d}g’a@@%tn - -é@a?bé}%'methyloxy

benziprdogarainge liakkeh © mmbmthyl &bﬁﬂbl&dawnlys@/rarm tesimA200-400 mesh;

0.55 Er@”@@ Rl %ﬁ@%?gﬁ% Uit o Bboe diMS, acd

1 mnat oRFrrooramind atid A dERmMocheH-BHR3GPONY, 2 Fenol e RN daM
and ﬂ\qmt =140 %da\”%nm o9, B 55@1’ do‘fstr?énocf%ﬁ'\r\}aﬁg akSording
washi ng Steps according to program 10
to pradesrhod 1Ae Modi fication of Fnoc- AA3- AA2- AA' -resi n:
Introduction of a termnal Z residue (reaction with
Z-Cl) Pretreat I mmol of Fnoc- AA3- AA2-AA' -resin
according to program shake 2 mmol of 15 Z-chl ori de,

: Methéd Wlh dgu\ﬁghﬁ B R ccdhal athin A18 YE2S(sQhtta¥RPof Pinot-AA*- |

ing steps according to program Mt hod
1Af | n#¥Adetasin} on of a terninal residue RIO where R10
is -COR1I1 20 - reaction with R11-COOH Pretreat 1
nmol of Fnoc- AA3- AA2- AAl-resin according to program

. Pretreghdkremg! ofrfohochA’-eainbaseyiding tadiregramy a mg) OGE#MINo

acid AKBlrnlrit-GOP!2 QfncPhHASD, 8 HmBhe: HRN0.5M solution in DMF)

" and 5 mmol of DIPEA and shake at RT for 4-6 h. Check the pH during the reaction and

adjust to pH 8-9 by adding DIPEA. After coupling is complete, washing steps according

io program.

Method 1Ac Coupling of the third amino acid AA® (synthesis of Z-AAP-AAZ-AA'-

resin)

Pretreat 1 mmol of Frnoc-AA-AA-resin according to program, add 2 mmol of Z-amino
acid Z-AA® (benzyl-O-CO-NH-CHR8*-COOH), 2 mmol of HATU, 2 mmol of HOAt (0.5M
solution in DMF) and 5 mmol of DIPEA and shake at RT for 4-6 h. Check the pH -

- during the reaction and adjust to pH 8-9 by adding DIPEA. After coupling is complete,

washing steps according to program.
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| Was“i”ﬁeﬁ%ﬂ—? HrBEy

washi ng steps according to program 25 NMethod | Ag

I ntroduction of a term nal residue RLO where R10 is
-CO-OR11, and if approprhgte nodification of R8* to
R8 - reaction with ROSu 30 Pretreat 1 nmol of

Frnoc- AA3- AA2- AA' -resin according to program shake 3

MetﬁmoiAdnmeFblﬁﬁuof therthpl aofinDlaBHAAAN (bynthesliy bf EmacoAhit4A*

of DVAP, fpr h and then wash according to program

| f R8* Has's' rf)ree CH group, conversion of this OH
group to 0-CO 0- R13 is possible, in which case Rl11

s R SR B8 Ry SRy Sl

Froc-Rhiho- adic aaf i(Bmoc-NiHEGHRABCOAH) d2 nqmo;ﬂaAw e meatl of HOAt

AA3- AA2- S Oz Rr
o.s\Ezwtshin HFR <6 & ameiel BiPER Sl shoGr s br e P he o
dunn§ @iﬁe Rdatienand béjostuash &0 byradiding DIBEAr Atierarnuplingsis lsomplete,

a |l ntroduction of the phosphorlc acid residue onto
rﬁf 9P PREIP™ for “exanpl e, in the side chain
R8* 10 WAsh 1. nmol of R10-AA -AA 2-AA' -resin 2Xx with
DCM suspend in DCM add 2 mmol of phosphoric acid
bi s(di met hyl am de) chloride, 2 nmol of DVAP and 3 mmol
Methotl 12BU ModifiRktRIACEFTos A A AT ARTreistn: Intrgdinctiomef a tasminal

h ac [ program 15 Method 1 Bb Introduction
Zresb ;?q”?gﬁ(%\azn-m)-m Pretreat 1 nmol of

Froc- AA2 AA -resin according to program add 2 mmol of

Pretr?%ngmml%{ UtFI on i n)ﬁﬁ—j’& %lﬂn%fmg@!nﬁ#é|a—wg¥%‘8[ ghm n%t of

Z-chisitEk é ramolRF CHIBEA 3k catah@g lemckiets PHOMAR frg 3t|'h@“dr T@aewaéﬁmg

stepsHdo At l{glbn} 0. nH 8-9 by addi ng DI PEA. After the
S(apscoupl [ ﬁ 9

s~ conpl ete, washing steps according to

program 25 Met hod 2 Sol i d-phase synthesis of

t hi oam des The synthesis is based on, for exanple, H.
~ Takuta et al. J. Og. Chem 1989, 54, 4812 _and Cl
Methed 14F . lmran&osua)gsm@nalRe@mdmﬁﬂ% whegggR10, 4¢) -CO- R1t
N 7 rst coupling takes place by nethod 1lAa
rea #vvé?@lﬁgﬂ;hﬁ?é’flhe car boxam de to the thioam de takes

place with Lawesson's reagent in the follow ng way:

Pretrz?s_att 1 m%omPIFm%E %%@*%1 gﬁh %c@c?glgg tétdi‘?@%mofshake 3 gmg%l of

sson' s uene at a

,carbokﬁmpmdaﬂjﬂecca@me moot of HEBt and 4 mmcelecrf I fof [feh and then

washing steps according to program.

Method 1Ag Introduction of a terminal residue R10 where R10 is -CO-OR11, and

if appropriate modification of R8* to R8 - reaction with R-OSu

Pretreat 1 mmol of F_rnoc-AAS—AAZQAA‘-resin according to program, shake 3 mmol of
R-OSu, 5 mmol of DIPEA and catalytic amounts of DMAP for 3 h and then wash
according to prdgram. if R8* has a free OH group, conversion of this OH group fo

- -0-C0O-0-R13 is possible, in which case R11 and R13 are identical radicals.
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35 resin with suction and wash on the funnel 5x

alternately with DCM and hot MeOH. The subsequent

coupling of the second angythird am no acids takes

pl ace by nethods 38 1Ab-g and 1B. Mt hod 3A .

Eli m nation of the carboxam des fromthe resin 5 The
Methpapiiahd @ntrediidtidrsotia kerehinal radicabR40 whexe RA0G HRTior eeacken

. elimnati Typically, 10-15 ml of elimnation
with E&b‘b?é}aﬁ(lg{bénused per gram of peptide. 1 nmol of
' peptide-resin is for this purpose stirred in a mxture

sl Latel g P M ST, o3 g

- R10-NB tiimsi it sbdiom bivatboratefed3 Wiand therl wash ascTERg taRtPoraie.

resulting TFA solution is concentrated under

di aphragm punp vacuum The oily crude product is

purified by preparative HPLC - see nethod 4. 15

thod . 3B Elininatjon of t.hi I; t j

Metnii g E3c AP aotiny o 118 iftselyofic SAEARIARS oty OF JBBpTLr

t he el inTyndbi exampley methe wide2¢haiORE5 .n of cl eavage '

solution are used per gram of peptide. Addition of EDT

as scavenger is necessary in the elimnation of the
Wast hinoast o 6510-AAw-AbErepispx Wigh PEM, rsuprensitin @4, add Zmmol

mxture qf .0,. o : . \:3 BU

of pnéfakott SgipistimeB it ForiroR: 35Mhgd SR, 230 Bimhl of >

or DIP®ES& iand bisalei dt RIrfeti4-oF i, andtthersweash ansordiiedoRERIRE: with a
little TFA, and the resulting TFA solution is
concentrated under diaphragm punp vacuum The crude
praduct is purified by preparative HPLC - see nethod

methdd 188 WREORIRN SFPd ¥ @b @BzR-Gratdrxam de from the
resrn and sinultaneous " hydrolysis of the phosphoric
aci d bis(dinethylam de) residue Anal ogous to nethod

: . lxetre 1k Ni i dripmoc-
e+ oL CARERIEIO R Sossi it sapsiom oo

is a and sti r[{}l}:p%
Tyr(PPLOBIROHMHY 2imrap of HATWEE mmel HOAL (08} golpdon M) and
et fonid ' b HAS felabtich dridtddjest
5 i D P e R D g 2
to pHuB@l by adding PP EAAT I ths cruplinis coR®Iets. Whipe §éape @opyding fo
progrBH.ri fi ed by preparative HPLC - see nethod 4.

Method 2 | Solid-phase synthesis of‘thioémides

| The synthesis is based on, for example, H. Takuta et al. J. Org. Chem. 1089, 54, 4812

and Majer et al. Biochem & Biophys. Res. Commun. 1988, 150, 1017.

The first coupling takes place by method 1Aa.

Conversion of the carboxamide to the thioamide takes place with Lawess_on’s reagent
in the following way: stir 1 mmol of Fmoc-AA-resin and 2-4 mmol of Lawesson's
reagent in 20 ml of dry toluene at a bath temperature of 90-100°C for 7 h, filter off the
resin with suction and wash on the funnel 5x alternately with DCM and hot MeOH.

The subsequent coupling of the second and thir_d amino acids takes place by meth_ods
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5 Method 3D Elimnation of a thioam de fromthe resin
and sinmultaneous hydrolysis of the phosphoric acid
bi s(di met hyl am de) residugg Anal ogous to nethod 3B. 10
For conplete. hydrolysis, after a reaction tine of 2-3
h a further I m of water is added and stirring is
1Ab-gend hpued at 40C for 60 mn. The resin is.then
filtered off with suction and washed with a little
TFA, and finally the TFA solution is concentrated
under di aphragm punp vacuum The crude product i

rifi reparative HPL t hod 4.
wietn el iripter BEHR et Aiges e Balct o by
sem preparati ve HPLC 20 Anal yti cal and sem preparative
st ens om Shi dZU' J.um, 25Q- 5
The RSREFOETGS Gt T MBS Ba SOt BRicT sk S alln: JRical:
10- 15Trin1@ﬂeﬂlmw&ltrtﬂﬁ@dﬁlsﬁorﬁareugé’d)peﬂgrarfn ofpeptide+ 30 m of ACN +
Il M of TFA B = 300 m of water + 700 m of ACN + 1

m of TFA 25 UV detector 220 nm AlIl products are

1 mmicsof ﬁépﬁﬂieb&s@n‘ﬁm ¢id pedpuse e’ﬂrrecBm aT héxtgre ud €. pmb dliater and

15 mlloéel‘F%ba?( oﬁfa]\{h ?%peraghr eogu 0; n fﬁggé‘? |If1 %'r']f"sl’t@l:e%ddfﬁxrr?n Hction

and w&dhednm(hsa dittledT E&odancbﬂ’ﬁ&@suigng)ff Fér sadeiopris dipoeentratetsunger

diaph2 B arrT%d sCeLl%ﬁ{ate in one portion). The separation
'ap Eacﬁ%w Bid this case depend on the peptide
sequence and nature and anount of the inpurities and

r I e on the

he o En B bR e Pl e I R L P BRPR 2" o
B-lOO%B in 30 mnutes. 40 |If the crude products are
m xtures of diastereoners, they are separated by this
nmet hod. The isolated fractl ons are checked by

Methagh 3Byt iEfinlinatRinGf thethinamidesAremdhe sefdved in a rotary
evaporator, and the renaining aqueous concentrate i's
| yophilized. 5 Method 5 Liquid-phase synthesis '

The pmptidgrresin ) dieq (I‘R)/acﬁlOSa’fle‘@M Lk &p @eﬁo(esjhezefim@ﬁmn Nafmaﬂy

t i I 4q9-tetrahydro-1 H
10- 150nglrcg%% ngﬁgqm@g%tegﬁgoe%a)é ﬁh’;;%pbut yl } car bamat e (7)
Addition of EDT as scavenger is necessary in the elimination of the thicamides.

1 mmol of peptide-resin is stirred in a mixture of 0.5 ml of water/O.S mi of EDT/15 ml of
TFA at a bath temperature of 40-50°C for 2-3 h. The resin is filtered off with suction
and washed with a littie TFA, and the resulting TFA solution is concentrated under
diaphragm pump vacuum. The crude product is purified by preparative HPLC - see

method 4.

‘Method 3C Elimination of a carboxamide from the resin and simultaneous

hydrolysis of the phosphoric acid bis{dimethylamide) residue

Analogous to method 3A.

For complete hydrolys:s after a reaction time of 2 h a further 1 ml of water is added
and stlrnng IS continued at 40°C for 60 min. The resin is then filtered off with suction
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© Analdeas®l @ethbkd 3Bakuta et at. J. Org. Chem 1989, 54, 30

.and wastedi with mlltﬂélm warsl finaligl thy Toh celtior s dougrigated3gnder

“Met hod 5A Synthesis of terf-butyl

((S)-1-carbanoyl - 2- et hyl but yl ) car bamat e
(Boc-1le-NHZ) 15 10 nmol @ (S)-HI1le-NHZ

hydrochl ori de were m xed wth 20 nmol of aqueous
sodi um carbonate solution. A solution of 11 mmol of

and ﬁ@@l?e@ inith i Gi@EF AV@End lfiautyy thedTRA sotltiop\is sententrakesl under

| ut t RT, and the r. X1
 caprERiT AT OFE S PRREF BRTaT Y PR e e

‘meth6d ude product was then filtered off with suction,

suspended in water and adjusted to an acidic pH by
dropwi se addition of 20% strength 20 hydrochl oric
acid. The crude product was agai n filtered off with

syction, . washed th vvater i ed over P4 |
metngd i Binieton & ¢ dalfanie, Tam e tefih” padcpmuldheous

Met hod P@BrﬁYﬁkhﬁSh@pﬁésﬁt&fﬂc—M pls(dimethylamide) residue

((S)-2-nethyl -1-thi ocar banoyl butyl)- carbamate

(Boc-11e thioam de) The synthesis was based on, for

4812 and Majer et at. Biochem & Bi ophys. Res. Conmmun.
1988, 150, 1017. 10 mmol of (S)-Boc-Ile-NH2 were
For csmmeemdﬁmolws Siftenk reActibhifimetofeadh aofrtherviess oihwater is added

i SR GO R e
dlaphga;ga (@P%‘ %%H%nzﬁ%g%ﬁgpehy&?m%% ﬁ({]aoﬁk}‘ye t‘é’gat?wé"ﬁ-fﬁgl_fd e‘i.:ée

methedl4. Yield 88.9% mp. 131C (lit. 132C) Met hod 5C
Synt hesi s of (S)-2-am no-3-nethyl pentananmde (H1le
thioamde) 5 10 nmmol of (S)-Boc-I1e thioam de wer e
stirred in 40 mMl of DCM and 10 m of TFA at for 4

* Metnba 471° PLERELEG of fle brlig8 pHEARcHd BELL N OGS Caped

er dap ting
resi due was mxed W|th 50 m of water, adjusted to pH -

Analyﬁg(a\ﬁ%{]jn%gﬁﬁgiepﬁmn'I—ﬂ:’ﬁf])_lhéggﬂe% 786, f§hﬂﬁ’édz}ﬁ %YJnﬁ'Ftﬁ) 50,

acetate conbi ned “or gani ¢

LiChrespthesi § 80, Wit18 (Wasihe dromi tibres;atow ratecid @léminum chI ori de

solution, dried over sodium sulfate and filtered, -and

the fi Itrate was concentrated under di aphragm punp
Eluentsac uumA = ¥70inbiof8vat&s 8 ell bbACK ¢l 1 ) of I Avet hod 5D

Synt hesji s

(RS- B mhotimient T BN A TE A et ny1 -

pentanoyl am no) - 6, 8 di chl oro-2, 3,4, 9-tetrahydro-1

uv delﬂléc%o rﬁzazol e-3-

Al products are isolated by gradient elution.

The crude products are dissolved in eluent B (DMF added for products of ow solubility)
and purified in portions on the column (e.g. dissolve 500 mg of crude product in 15 ml
of B and separate in one portion). The separation conditions in this case depend on the
peptide sequence and nature and amount of the lmpuntfes and are established

experimentally beforehand on the analytical column.

A typical gradient is: 60% B—100% B in 30 minutes.
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carboxylic acid (Z-(S)-Ile-(R'S)-(6,8-Cl)-Thc-OH) 20
10 mmol of (RIS)-H(6,8-Cl)-Thc, 12 mmol of

(S)-Z-11e-0Su, 30 nmol of 4®l PEA and a spatula tip of
- DVAP were put into 50 mMl of DMF and stirred at a bath
tenperature of 80C for 4 h. The reaction m xture was

- If thetchele produesndre atietdrasrud eJrastbreapmra,gm}pmeparatagﬂmnthlamjathod

the residue was m xed with water, acidified with
di l ute hydrochloric acid -and extracted with et hyl
The isdated tractichb @reoclymhed bphwﬂloahHPtfhe%CMlasﬁé'ﬂA\ﬂrQ Femoved in a

t d
B L LT e LT TRl
- concentrated under di aphragm punp vacuum Yield 11.9 ¢

of diastereomerm xture (1:1 m xture) 30 Method 5E
Synt hesi s of benzyl

Methbd S) - 14.[c(LR§i-pﬂ‘n,aSe dswitheris-&- bésyl Z(Sie’t-ﬂ'y‘tb-ﬁl&dlﬁhioro-?’ ~((S)-2-

iocarb - I .

H car baz |3PH'? Xk%'ggﬁ‘%ﬁ@q“}"%b%m%ﬁ@ }bﬁ?)?l car arhe;ltHe

(7) ((s)artazbi a-y( Rarhas il -metidbutyBrarbamate(dani de) 35

3 mol of Z-Ile-(R'S)-(6,8-C)-Thc-OH, 3 mml of

H(S)-1le thioam de, 3 mvl of HATU and 15 nmol of

DI PEA were heated in. 5 mM of DVF in a mcrowave at

. nYdte

Meth§B5n, | SYIRRtS of Beoptp Pl parbaincyi 2 bt G RARH

in 2 p(ﬁBoq:-Hﬁ'N'bh a preparative HPLC colum (see nethod

4). Yield of diastereoner 1 = 19% of HPLC purity 98.5%

(corrpound 7) Yield of diastereoner 2 = 17.7% of HPLC

10 mpak oft ()-Bi5k-BHBYdreehiwidewers| naixsd Wi eAdBme! gfaqueous sodium
| eLdp a lowly added
°a"b°?%‘§9 sl TF’?R/“S%Q% m{fﬁ i3 rﬁrémggsﬁgg%gfibg% am oy adte

dropwiss teyihe efEeavs|HO RE, andifhereasiion FNigUEe Wag %ttrfegrﬁ? drfptor
a ftEVEH RENvAIN QUEL]

a furtﬂeﬁgé??@ ﬁh@ﬁ:ﬁé&%mﬁ%@@@}&@%; W‘%E C’:_ﬁ%rﬁsf;ﬁ_tl ¥ ney ion,

suspangeq:um\p@teu anghediugied to an acadic pH by dropwise addmon of 20% strength

hydro(:r‘crfganc.zaé‘ﬁ eTr(eQéra)ie (p%cﬁjcgw)as Eeﬁm(f@eréd' ﬁm Qlfh ((?%Jétglﬂf ﬁﬁEhF?zd with |

water and dm@pveffm@yoamwaawma@%ﬁm of NI\/M are added, and 15

the mixture is stirred at RT for 16 h. The reaction
m xture is concentrated under di aphragm punp vacuum
Yield 85, pux 167 €ol(liby 6B@par at i ve HPLC (see nmethod 4). The
product obtained here is
(S)-Z-1le-(R'S)-(6,8-Cl)-Thc- (S)-Ile NRL R2. (*) The
synthesis of (S)-Z-1le-(R §)-(6,8-C)-Thc-(5)-1ie-CH

"Methcgc?gﬁf’grsgﬁ{hﬁ%ﬁd it fbuiﬁ' i Q(S)Zszl% -tmdclarbamoylbutyt)

tri e resin (1.37 - Alexis

Bi- ochemrtbah"@te_ﬁﬁbceﬂxzthl@m)@)‘-’) The first coupl ing is
carried out in DCMin the presence of DI PEA, and the

The synthesis was based on, for example, H. Takuta et al. J. Org. Chem. 1989, 54,
4812 and Majer et al, Biochem & Biophys. Res. Commun. 1988, 150, 1017.

10 mmol of (S)-Boc-lle-NH2 were suspended in 50 ml of THF, 6 mmol of Lawesson'’s

reagent were added, and the mixture was stirred at RT for 20 h. The suspension
became a clear solution. The reaction solution was finally concentrated under

diaphragm pump vacuum.

_-The crude pfodcht was purified by column chromatography (DCM + ethyl acetate = 8:1)
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second and third couplings in analogy to nethods | Ab +
1Ac-1Ag. Elimnation takes place as in nethod 3A, and
~purification as in nethod4¢4. 25 Method 7 Reaction of

Lawesson's reagent w th R10- AA3- AA2- AA' - NH2
Al ternative nmethod for thiation of sequences with

Yield @8t ®Eh pal 3Ed te 132 @cti on when AA2 is a Thc-buil ding
bl ock 30 1 nmmol of R10- AA3- AA2- AA' -NH2 are dissol ved .
in 40 mM of dry toluene, 1 nmmol of Lawesson's reagent
is added at RT, the suspensi onis stirred at a bath

{
s el ot 9o e PRSI RSREDS B

The residue is fractionated by preparative HPLC in
. t. S
1o R PRLAGR S B9GR elr s e B DAL BB ATyt at
for 4 &t ﬁﬁﬂf &ggﬁictm_ mLﬁparvgghffgaﬁ),m:memmg@ noderglisPhragonpaamdacuum,

t It

and t%anre%ﬁ@% reggge ngﬁxedgw%p g[} %%?g‘a%t §§g%géri’ chbHaé with #onc
ammgnie ahdion @nd dhatihexiravienbx oits eyl tahetataw\ﬂ'élﬁmwmlﬂe;d organic
extra%%%e" %84 BNGRn QHRL Pd k%?dglﬁﬁ chl%ﬂgé%%hﬁ\ 51 ?r‘?ed over sodium

propriate process s rst y the
sulfatErand fijeret cartddtie Aliate \saa:mmpbréda‘rwum HeghrBaE RUNR YREUUM.
resin 10 O H/Nfmc N fnoc --~ NHO Y 0-11 H R3
- R3 b) where appropriate conversion into a thioam de
Yield BAl8s (vellew eolidh a second step by nethod 2 15 AN &) f noc
' &Jfrmoc H R3 R3

Method 5D Synthesis' of (R/S)-3«((S)-2-benzyloxycarbonylamino-3-methyl-
pentanoylamino)-G,B-dic.hloro-2,3,4,9-tetr’ahydro-1H-carbazole-S-
carboxyiic acid (Z-(S)-IIe-(R!S)-(B,S—CI)-Thc-OH) -

10 mmol of (R/S)-H-(6,8- CI)-Thc: 12 mmol of (S)-Z -lle-O8u, 30 mmoi of DIPEA and a
spatula tip of DMAP were put into 50 ml of DMF and stirred at a bath temperature of

. 80°C for 4 h. The reaction mixture was then concentrated under diaphragm pump
" vacuum, and the residue was mixed with water, acidified with dilute hydrochloric acid

and extracted with ethyl acetate. The organic phase was then washed with saturated
sodium chioride solution, dried over sodium sulfate and filtered, and the filtrate was
concentrated under diaphragm purﬁp vacuum.
Yield 11.9 g of diastereomer mixture (1;1 mixture)

Method 5E  Synthesis of benzyl {(S)-1-[(R)-8,8-dichloro-3-((S)-2-methyl-1-

' thiocarbamoyl-butylcarbamoyl)-2,3,4,9-tetrahydro-1 H-carbazol-3~yl- .
carbamoyl]-2-methylbutyl}carbamate (7) ((S)-Z-lie-(R)~(6,8-Cl)-Thc-
 (S)-le thioamide) o |

3 mmol of Z-lle<(R/S)-(6,8-Cf}-Thc-OH, 3 mmol of H-(S)-lle thioamide, 3 mmol of HATU
and 15 mmol of DIPEA were heated in 5 ml of DMF in a microwave at max. 100°C and
max. 150 watt for 3 min. The reaction solution was diluted with efuent B and separated
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c) The product obtained fromstep a or b is, after
elimnation of the protective group, reacted with the
protected amno aci-d 2, the appropriately substituted
The derivative, 20 by nethod 1Ab: R7 R6 R7 R6 HN/
RS HNRS RO XH o Hfm XHR Jl & nmc H AA2-fnoc
in 2 pBRioBs ldn A3prepataiile Arighcolhrn fsesduethod . ai ned from step ¢
is, after elimnation of the protective group,
reacted with the third protected AA: 25 44 Rt RB o
Yield if diasterebmer 1f= 5% OHHPLORSTityf98.5% Kedmpoud K) - R6* HN R3

H e zyI in method 1Ac) or
Yueidﬁimastg%)ﬁ%?lzn 1 HlPnggr pzyl (I )

- Cl1- C6-al kyl - aryl or - aI kyl - heteroaryl, where
the aryl or heteroaryl group 5 is substituted by up to
three, preferably by one OH group, or R8* may also -

‘Method 6 ac Exedwiany syntiesisef Gdériminal mbstitited amidgs irgolution -

o oductOARIS-o-E Panfo Rt forBlarip e (1C g
andt t h_emethglpﬁntmloyfamm)gaﬁcﬁmc@r’wéﬁl@ %/qfif@m/#@aﬂﬂ'ed o)
S e SRS SR oo T

N~0 1@R/S)-(6,8-Cl)-Thc-(S)-lle<OH) + R1-NH-R2 -

1 mmol of (8)-Z-lle-(R/S)-(6,8-Ci)-The~(S)-lle-OH (*) are suspended in 5 ml of DMF,
and 1.1 mmol of R1'-NH-R2, 1.2 mmol of PyBOP and 3 mmol of NMM are added, and
the mixture is stired at RT for 16 h. The reaction mixture is concentrated under
diaphragm pump vacuum and p'urified by preparative HPLC (see method 4). The
product abtained here is (8)-Z-lle-(R/S)-(6,8-Cl)-The-(S)-lle-NR1R2. '

(*) The synthesis of (S)-Z-lle-(R/S)-(6 8—Cl)—Thc—(S)'—lle~OH can be carried out on a solid
phase with 2-chiorotrityl chioride-resin (1.37 mmol/g - Alexis Biochemicals 120-002-

- 0000). The first coupling is carried out in DCM in the presence of DIPEA and the
“second and third couplings in analogy to methods 1Ab + 1Ac-1Ag. Elimination takes

place as in method 3A, and purification as in method 4.

Method 7  Reaction of Lawesson’s reagent with R10-AA%-AA-AA'-NH,
Alternative method for thiation of sequences with C-terminal amide

function when AA? is a The-building block

1 mmol of R10-AA3-AA%-AA'-NH, are dissolved in 40 ml of dry toluene, 1 mmol of
Lawesson’s reagent is added at RT, the suspension is stirred at a bath temperature of
80°C for 3-4 h, and the reaction mixture is concentrated under diaphragm pump

vacuum. The residue s fractionated by preparative HPLC in analogy io method 4.




Depending on the nature of R10, different processes
are used: (i) nethod 1Af for R10 =-C0-Rll; reaction
with RL11-000H (ii) nethodghAg for RO = -CO OR11;
reaction with R11-OSu; in this case it is 15 |ikew se
possible, if R8* has a free OH group, for this OH
Meth@d@Ip tRreperationné atikdybdryil ethers By GitsOnRRE redadionhi ch case
R11 and R13 are identical radicals 45 (iii) nethod
1Ah for R1I0O = -R11; reaction with R1O-iodide (RO 1
Alkyl B)yl bthetdare ppdpacstsirors cepedponding (h-bm;hﬂmads\mih eddition of PPh,

anct EA5 SRR E Bl A4 Bre v Sl %ot & %o 2 6y

5 convertlng an OH group as in step nmethod 1 Ba; or (H)

: duc ng i int
T QB PRGY ARy oL pead e T dle REnel ' qslfimdtpeg once
againTegow, nmqbemhgdm appropriate plocessndgpscardrrosthodse resin by
one of nethods 3A, 3B, 3Cor 3D, and is purified by
method 4. h) If further nodifications of R8 or Rl1 are
a) firsdlly $te Frecepsdacied ANds eouried bakethoddde tndw resis. g.
10 i ntroduction of alkyl ethers fromthe corresponding OH
conmpounds as in step 15 nethod 8. The conpounds of
the invention nmentioned in Exanples 1 t®@ 15 and 16 to
7% wer, prepared as indicated+
t hods--}n8c: as defined abgve.

. detﬁlymﬁfa ow, hy
Ho'chégjcterl zation of the conpolnds/ofHt he i nvention

t ook pl ace by 1H NWVR spectroscopy 20 andidr mass
spectronetry. The chemcals and sol vents enpl oyed were
obtai ned commercially fromusual suppliers (Acros,
Avocado, Aldrich, Bachem Fluka, Lancaster, Mybridge,
b) wHeed GlispropBiig nenvar€iondbin. 3 thivasidet taksd plade liy apserond step by
known to the skilled worker. 25 For the exenplary
methodfodi ment s i ndi cated bel ow, chiral building bl ocks

15 were usually enployed in enantiopure form I.n the
' case of the tetrahydrocarbazol e precursor, the
racem bUI di ng bl ock was enployed. Final pgoducts

re |fNeekrrk@y sem preparativeg” MPLC and N--fmoc
cte |zed i n t he—form-of~t he &Ndi asf er eoner s.
e c g’pounds of the inventioa-df fhe gener al

formulae (I, la and Ib), especi aIIy conmpounds 1 to
77, were naned usi ng the Aut oNom 2000 software (ISIS

™ Draw 2.5;
c) The product obtained from step a or b is, after elimination of the profective group,

reacted with the protected amino acid 2, the appropriately substituted The derivative,

20 by method 1Ab:

HO

X
1 H _h N
. Oﬁ!g*‘l/l\!—ﬂ‘noc AZZ
®3 <-frnoc

d} Then the prodUct obtained from step ¢ is, after elimination of the protective group,
reacted with the third protected AA: o ‘ |
25 . ‘
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15

MDL). 35 The invention is to be explained in detail by

‘neans of the follow ng exanples w thout, however,

"~ 1- hydr oxybenzotri azol e Fnoc

ati d EDT 1, 2- et hanedi t hf
-r:\az_o |ca boxylate 15 DIC N, N-

being restricted to these4¢xanples. 46 List of

abbrevi ations used: e.g. for exanple DBU .

1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene 5 HOBt

9-fl uor oenyl net hoxycar bonyl Bo% ¢ertHButonxycarbonyI

Z benzyl oxycar bonyl 2zZ-d benzquxy rbonyl chl ori de

10 BocZO di -tert-butyl dlcargm zl benzyl AA

\D@AD Het hyl

“$-80priopyl car bodi i m de
@npyclohexylcar@o i imfde HARY

N N, NI, N -tetra Ly - O zapenzotriazol - 1-yl ) uroniu

m heggafluoropho h -
—I=hydroxy=7azabenzot ﬁ azole Za(f/PyBop

. di i sopropyl ethyl am ne DVAP N l\Jf/, met hy

- N-net hyl norpholine TFA trifl uoroaciatl ci aci

(benzotriazol - 1-yl oxy)Ryi pyrr ¢iN.di paphosphoni um
hexaf | uor ophosphate ~OSu N- hydr:ﬁ\iucm ni mi dyl DI PEA

1 nopyri di ne
25 DBU 1, 8-di azabi cycl o[ 5. 4. 0OJAindecydzgene
DCM
di chl oronet hane DMF N, N -di met hyl f or mani 30 DVA
N, N -di netyl acetam de ACN acetonitrile '

where R* = Z = -CO-O-benzyl (in method 1Ac) or R* = Fmoc (in method 1Ad), and R8"

is -Cs-Cealkyl-aryl or -C-Ce-alkyl-heteroaryl, where the aryl or heteroaryl group
is substituted by up to three, preferably by one OH group, or R8* may also - in
accordance with the definitions given for R8 - have the meaning of R3.

e) Where R* = Fmoc, the product obtained in step d Is initially deprotected and the
terminal free amino group is then reacted so as to introduce the radical R10:

R7. R
R&
2
R4
C
HN R3

Depending on the nature of R10, different processes are used:

()

method 1Af for R10 = -CO-R11; reaction with R11-COCOH

(i) method 1Ag for R10 = -CO-OR11; reaction with R11 -08u; in this case |t is

likewise possible, if R8* has a free OH group, for this ‘OH group to be
converted into -O-CO-O-R13, in which case R11 and R13 are identical

radicals
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THE tetrahydrofuran M nethyl MeOH net hanol 35
Lawesson' s reagent :
2, 4- bi s(4- met hoxyphenyl ) - 253- di t hi a- 2, 4- dlphosphetane
- 2,4-disulfide The 3-am no-2, 3,4, 9-tetrahydro-1
H-car bazol e- 3- car boxylic acid 47 Ala al ani ne(yl) Val
(il metheglI AN fori B1G 3 dREL ceardipy with RiBdodigadifdlyl ) 5 A n
glutam ne(yl) Asn asparagine(yl) Tyr tyr03|ne(yl)
hTyr honmo-tyrosine(yl) Arg arginine(

1) In thy Sipteria) BlepRit is @mttl%wb@ﬁeammﬂam algp %‘I)rfé’wﬁfrh@g pBioR8.#-9-

milliliter mn mnute 15 h hour ELISA enzyne I|nked
i mmunosor bent assay HEPES

(IN- (uztrwmm@@hmhp%ﬁ ?fé@ aﬁﬁg@érm Rﬁbétgﬁa%%}gfrb%;&f% g in

DVENML ifie agl es. nmedi um radi o

[ mmn;g"Hassay Za?) EEIRH | ut ei ni_zi ng _hornone rel easi ng

(ihorintseducingp HeR-E3-herdvhgdisat @ indo RRIDYnemveking am Ot Qroup as

NKzln'%?é#J%t'hPH qﬁg 48 Exanpl es 1. Synt hesi s of :
SO

conpou e invention 5

by

g) The tripeptide is then eliminated from the resin by one of methods 3A, 3B, 3C or

3D, and is purified by method 4.

h) If further modifications of R8 or R11 are also necessary, these can take place now,
e.g. infroduction of alkyl ethers from the corresponding OH compounds as in step

method 8.

The compounds of the invention mentioned in Examples 1 to 15 and 16 to 77 were
prepared as mdmated in detail below by methods 1-8 as defined above. The analytical

characterization of the ‘compounds of the invention took place by "H-NMR spectroscopy

and/or mass spectromeiry.

The chemicals and solvents employed were obtained commercially from usual
suppliers (Acros, Avocado, Aldrich, Bachem, Fluka, Lancaster, Maybridge, Merck,

Sigma, TCl efc.) or synthesized by processes known to the skilled worker.

For the exemplary embodiments indicated below, chiral building blocks were usually

 employed in enantiopure form. In the case of the tetrahydrocarbazole precursor, the

racemic building block was employed. Final products were purified by semipreparative

HPLC and characterized in the form of the pure diastereomers.

The compounds of the invention of the general formulae (I, fa and Ib), especially
compounds 1 to 77, were named using the AutoNom 2000 software (ISIS ™/ Draw 2.5;

MDL).

The invention is to be explained in detail by means of the foliowing exarﬁples without,

however, being restricted to these examples.
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l e 1: 4-Chl or obenzyl -
((S)-1-[(R-3-((S)-1-car banoyl - 2- net hyl pr opyl car banoyl
)-6, 8-di chl oro- 10. 46 _
2,3,4,9-tetrahydro- 1H car bazol - 3-yl car banmoyl ] - 2- net hy!|

propyl }carbamate (1) 0.275 g -of 1 was obtained
List gf abhrevigtibneopssd:rmol of resin, Fnoc-Val-OH (AA and
AA3), Fnoc- (6, 8-dichlor o)-Thc OH (AAZ) and _
4-chl orobenzyl 2,5-dioxopyrrolidin-1-yl carbonate by
e.g. gener al net Hotexamp, b, d, g, 3A and 4. 15 Yield: :

peuY: 275 9 (143@2@&%3%9!?&“ ‘é%"ﬂ’\é(% (DYECK}) a6, 820& 500

HOBtLH) 4. 75 ( di-hydregybeuzotrzzplgd, 111) 3.87 20 (dd, 1H);
02 d 1 2-2.68 2 2.12
Fm°‘(3 ( H)g Ego(%”’ﬁﬁtha’?)c%r‘?g"ﬁm (Bn 88H)O 72 (m

Boc 12H) ppm S foRuiviassRtborgba. 1 (M+H) / calcul ated: 663

g/ nol oor obenzyl
z {(S) 1- [(R) I%()%? caﬁarmyl 2- et hyl pr opyl car barmyl
Z-Cl) -6, 8-di chl dle(DZleXYEadPOQVHCBIlOF'%ydro 1

car bazol - 35yl LR dnags met hyl butyl } carbamate (2)

Boc, 0 0.190 ¢ gjf'_ {p g obtalnr?ed starting from2.5 muol of
Bzl resin, Froc-bgak¥lOH (AA'), Froc- |le-OH (AA),
AA Fnoc- (6 8- dléﬁjﬂh&ﬁ&a Thc-OH (AA2) and 4-chl or obenzyl

2,5- dioxopyrrolidin-1-yl carbonate by general nethods
EDT 1Aa, b, d, d,2-sikagedithie! * 35 Yiel d: 0.190 g (10.64% of
DEAD heory) I—l-dm DMRGre Sy a800K, 500 MHz): 49 8 =

11. 33 (s, 1;% 38-7.03 (m 9H); 4.94 (d, 1H); 4.7
DIC (d, 1H): N(%IEOPFPPD’]CEFQO%W“E%d 1 H: 2.98 (d, 1

| DCCH) 2.88 (dnN ﬂJ-é‘&ycl&e%ﬁca&b&ﬁmﬁdﬁ@ 3H; 2.1 (m 1 H);

5 1
HATU_L H);(Bn 75 ml\&ﬂqjefr%m@' @g% %@Bbe?@&ﬁ&"’ %g%k%”"drﬂ/w)
/ cal cul at eql,exﬁlzjz,r@hagﬁhat&xanpl e 3: 10 4-Chl orobenzyl
S R
HOAtf:gr)barmgll( é%@‘@ﬁ&?&ﬂuﬁ@%‘?&f%&?l) 6, 8- di chl oro-

PyBog: 3, 4, 9-tety :S Qﬁ"lﬁzél ‘I-yloxy)trlpyrrolldmo hosphonium
H car bazol - yI car armp?g_lélf 2-met hyl butyl } carbamate (3)
0.155 g of 3e¥ startlngfrom25mml of

OSu reS| n, FmocnLh &ﬂs&cﬁi‘h:mlﬂ id AA
noc- (6 8-di chl oro??IThc (AA2) and 4-chl or obenzyl

D|PE'§ 5- di oxopy £isSPrapyiethyagine 15 car bonate by gener al
pMmAPTEt hods  1Aap 1p.diflethPamidp@ifing - ,

DBU 1,8-diazabicyclo[5.4.0lundec-7-ene

NMM N-methylmorpholine |

TFA trifluoroacetic acid

DCM dichloromethane

DMF - N,N'-dimethylformamide

DMA N,N'-dimetylacetamide

ACN acetonitrile

THF tetrahydrofuran

Me methyl

MeOH “methanol .

Lawesson's reagent 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane
- 2,4-disulfi de

The ' 3-amino-2,3,4,9- tetrahydro-'IH carbazole—S carboxyhc acid
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Yield: 0.155 g (8.85% of theory) 'H NVR (DVSO d6,
300K, 500 MHz): 20 S = 11.35 (s, 1 H, indole NH);
7.4-7.03 (3m 4H, 3H, 3H 374.96, 4.7 (2d, 2H,
CoH6- CH2); 4.18 (dd, 1H); 3.89 (dd, 1H); 2.98, 2.88
(2d, 2H, 21277 2.71, 2.62, 2.12 (4m 4H CH -CH
Ala y. 1,82 (m dgpre(f)ea (m 1H): 1.45-1.3 (m 2H); 1.05
val (m 2H); 0. %I[ﬁétyl)3H CH3): 0.82 (d, 3H, CH3); 0.79
-~ (t, 3H CH3) )& 3H, CH3) ppm 25 ESI-Ms: found:
lle 92,2 (N»H+)'396lt°él’leé ated: 691 g/nol Exanple 4: 30
teu (R) -6, 8-Di chb@iire(ydy {(S) - 2-[ 2- (2-f1 uorophenyl ) acetyl am
-noj] - 3- net hyl pent angyl am no}- 2, 3,4,9-tetrahydro-1
G0 1 carbazol e- EQF‘E&( Nic acid
Asn ((S)-1-carbagpylagefpt hyl butyl)- am de (4) 0.995 g of
4 was obtained starting from?7.0 mmol of resin,
TV Froc-11e-OHY fﬂﬂ”e&hd AA3), 35 |
hTyr Fnoc- (6, 8- dinpiooty@singie- OH (AA2) and
2- fI uor ophen Ia.ceé}l c acid by general nethods 1Aa, b,
Arg d, f, 3A an ainingoh vi ol d: 0. 995 g (19.64% of theory)
Lys H-NI\/R (DI\/IS@s@I@,(y[jSOOK 600 MHZ): 5 5 = 11.35 (s, 1 H,
i ndol e NH); 7.82 (d, 1H); 7.40 (s, |

RT Wy 7.20-7. 5% Tﬁ%”g%ﬁwm 7 2007 13 (m 3H): 7.12-7.06

m.p. (M 3H); 4. hlfrgpcdt) ; 3.47, 3.21 (2d, 2H, CH2); 2.99,
| 2 94 (2d, 2H [”C%HZ); 2.79, 2.68 (2m 2H, CH2); 2.59 (m
m ;2,12 (MUHE); 162 (m 2H); 1.33' (m 2H); 1.01
min (m 2H) 0. 8n@e71 (4m 12H, 4 CH3) ppm 10 ESI - Vs:
h found: 660. (I\/H-H) / cal cul ated: 659.251 g/ nol

Exanpl e 5:
ELISAR) - 6, 8- Di clehpmaes Bkl SprRnp2riped Bbsayr ophenyl ) acet yl am

]-3-net hyI
HEPESS 2 o-t ot @i}b@%%@wﬁg% eNsZelapssyionie agid
DMEMNI( S) - 1- car b&wibgte®s metifigd Baghes medam de (5) 0. 185 g of
5 was obt ai r from3 0 mmol of resin,
RIA Fnoc-11e- mpetaiA%rﬁur]ﬁ 20 | |
LHRH:rmc (6, 8- dilxtdillhlzlngﬁemeethMe
quorophe d by general methods 1Aa, b,
LH g ¢ 3a Do IHASEh b o 9 (11 %of theory) 25
NK1 1H NI\/R ( DVBEwbkiniBAOOK, 500 MHz): 8 = 11.2 (s, 1H,
i ndol e NH) 1H, NH); 8.07 (s, 1H, NH); 7.36
NK2 (s, 1h): ﬁ%“r%'z‘ﬂ'g%(m oH): 7.12-7.0 (m 6H);
4.12-4. 07 (m 2H); 3.55, 3.45 (2d, 2H, C6H5F-CH ); _
3.4, 3.0 (2d, 2H, CH2, Thc); 2.85 (m 1 H); 2.75-2.68
(m 1 H,; 2.35-2.28 (m 1 H; 2.1-22.0 (m 1 H;
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- 4-Chlgrobsnzyl 45) QﬁR)ﬁWB)-}c@gamﬁyl ngpthytprmlcgfﬁanmﬁfﬁ 8@1@ ]oro—

1.65(m 1 H; 1.45(m 1 H; 1.32 (m 1 H; 1.15-1.0
(m 2H); 0.82-0.7 (m 7H); 0.5-0.4 (d, 30 t, 6H CH3)
ppm ESI-Ms: found: 660.34¢§MH ) / cal cul ated: 659
g/ ol 51 Exanple 6: 2-Chlorobenzyl {(S)-1-[(R-3-((9)
car banoyl - 2- net hyl but yl car banoyl ) - 6, 8- di chl or o-
Exanipl8s 4, 9-t et rahydr o- 1H car bazol - 3-yl car banoyl ] - 2- et hyl
butyl }carbanate (6) 5 0.255 g of 6 was obtai ned
starting from3.0 mol of resin, Fnoc-1le-OH (AA and
AA3), Fnoc- (6, 8-dichloro)-Thc-OH (AA2) and
2- i.di n-1-yl carbonate by
L S B ey MOl T 4. 10-Yiel 4
0 255 g (14.72% of theory) 1H NVR (DMSO d6, 300K, 500
MHz): 5 = 11.35 (s, 1H, indole NH); 7.75 (s, 1H NH;
7.4 (d, I H NH; 7.35-7.2 (m 6H); 7.1-7.05 (m 2H);

'Exanﬂolea, 4.82 (2d, 2H, C5H6-CH ):; 4.18 (dd, 1H); 3.9 (dd,

1H); 2.98, 2.88 15 (2d, 2H CH2); 2.8, 2.72, 262
2.12 (4m 4H, CH2-CH2); 1.75 (m

91
2’3’4’89%%6?%206@?3%%?@ & %;éa?%%rﬁ%ﬁ Fehyipr@nestbaias (16
' {(S)-1-[(R-6,8-dichloro-3-((S)-2-nethyl -
02752§ gf 1’%5 %Bﬁ‘méld%r}ﬁ]w f’i‘érkﬂaﬁrﬂmo) Df resm Fmoc—VaI OH (AA1 and AAa)
etra gcar azol - gi car armg%( nFé 1 l
Fmoqa(@t@qﬂw@'pbah%@ (fé\A 5 @nd 26-gNlgPbenzihs “ohtigreRyEoIdint-y
arboﬁ%t@rﬂy'déﬁerfafﬁ’u@h%dg‘lm d‘?%, 3L8hd4, Froc-11e-OH (AA),
Fnoc 8- di chl or 0) - Thc- OH ( AA2)
and by gener aI rret hods 1Aa, 2, 1Ab, ¢, 3Band4. 30
Yield:Yb &8 g é%%o@t!’x@%n@S% of theory) 'H NWR (DVSO d6,
300K, "600 MHz = 11.38 (s, 1H, indole NH); 9.71,
9.32 (2s, 2H, CS-NH); 7.73 (s, 1H); 7.36 (s, 1H);

g R IENSolds, GOOK, gy 96, 469 (20, "2H Core. CH ) :

' 35 2.88, (2 2
5'= 1GBB)(S, 777405')021 P 45419 ‘(wmd &R 4633 § cﬁﬂ Jrylsr

(dd, 1(4‘)‘136 qu—ltbz%“r (G”‘IH<§@232 88 gﬁbimm 2]1?%m( ﬁH?gmw 11.87

(m, ﬂﬂ) @@8(Q72@H125H39m .73 (t, 3H CH3) ppm

ESI-MS: found: 664.1 (M+H")/ calculated: 663 g/mol

Example 2:

4-Chlorobenzyl {(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylpropylcarbamoyl)-6,8-dichloro-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (2)

0.190 g of 2 was obtained starting from 2.5 mmol 6f resin, Fmoc-Val-OH (AA"), Fmoc-
lle-OH  (AA%), Fmoc-(6,8-dichloro)-Thc-OH (AAZ) and 4-chlorobenzyl 2,5~

'dioxopyrrolidin-1-yl carbonate by general meth_ods 1Aa, b, d, g, 3A and 4.

Yield: 0.190 g (10.64% of theory)

TH-NMR (DMSO0-d8, 300K, 500 MHz):
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ESI-M5: found: 674.2 (MtH ) / calcul ated: 673 g/nol 5

As expl ai ned above, conpound 7 was al so synthesized in
l'iquid phase by nethod 540A-E). Exanple 8: 10 Benzyl
4-{(S)-3-benzyl oxycarbonyl am no-3-[ (R)-3-((S)-1-car bam

oyl - 2- et hyl but yl -
= 1d @3planty); y-38; 78033I(m,h$fd>)t 898 (g, YH 94t7dt:ir‘d1h)ydr1§ (gd, 1H); 3.87 (dd,

1H); ?g%g(ﬁ %)0'28% ¥l ?%m Jtlgflth ’F@E?H”ﬁﬁnﬁg(@j

1H); ﬂéél(m,ﬂﬁ)‘rddlSI(h”e“lEiﬁ-lqmn)umﬁr}ml@m hTyr (}| (AA3),
Frnoc- (6, 8-di chl oro)-Thc-OH (AAZ) and benzyl
chl orocarbonate by general nmethods 1Aa, b, d, e, 3A
ESI-MBidfodnd: 7 8 2d M+ 1/ xBlaylatst: 62%@bfolt heory) 20 ' H NVR
(DMSO- d6, 300K, 600 MHz): 5 = 11.41 (s, 1 H, indole
NH)y; 7.77 (s, 1 H NH); 7.54 (d, 1 H); 7.48-7.29 (m
10H); 7.22- 7.05 (3m 9H); 5.25 (s, 2H, OCOOCH. - C6Hb5);

'Exanﬁ:%? (4 68 (2d, 2H, C6H5-CH2-OCON); 4.18 (dd, 1 H);

1 H; 3.00, 2.92 (2d,2H, CH2); 2.74 (m 2H);
2.60 (m 2H): 2,46 25 (m 1H): 2.08 (m 1H): 1.79-170

4- cmgp@e?&%{(%'l3%}%3}%%arﬂr%ﬁihylﬂu&car@a&%¥r 8 o%r'norQH

234@Wwf)ydro tidicethageletylcabamgy! et@@%&&ﬁ%ﬂa@a@ Benzyl _
1(S)-1-[(R-3-((S)-1-carbanoyl - 2- met hyl but yl car banoyl )
- -6,8-dichloro-2,3,4,9- tetrahydro-1
0.155t9 efa¥ way ebtaBed statingaliesy 212 rzrrpﬁofpfﬁag dreeatsPbhiédy ERe ).
Fmod(b%a&aamﬁ %é %)-{ JRAB. 1&.%1 g @Ehl&obﬂ\éh% Pbtﬁ-ﬂﬁ%ﬂ@mmfﬂgyf

resi'n, Fnoc-1]|e-COH

_carboomg@ﬁaratwwwéao@ G BoPFIhC- O—| (AA2) by gener al

met hods 1Aa, b, c, IBa 53 3C and 4. Yield: 0.112 g
(9.98% of theory) 5 'H NVR (DVSO-d6, 300K, 600 MHz): 3
Yield:D. 156 @6-33% offediyhdol e NH): 7.98 (s, 1 H): 7.45 (d, 1
H; 7.42 (s, 1 H; 7.37 (s, 1 H; 7.32- 7.28-(m 3H);

C N«ZR%éMé@éds SRR HD) | h. 26 (m 1 ry. 410 (m 1

= 1%@5 (218 irkiBle N 7427§§(:€rm4+1 ), 3r3; 486,41 (3, PH; CHEBH.);
418(dd 1H); 3.8 (dd, 1H); 2.98, 2.88 (2d, 2H, CHy); 2.77, 2.71, 2.62, 2.12 (4m, 4H,
CHz-CH,); 1.82 (m, TH); 1.64 (m, 1H); 1.45-1.3 (m, 2H); 1.05 (m, 2H); 0.84 (d, 3H,
CH3); 0.82 (d, 3H, CHy): 0.79 (t, 3H, CHy): 0.73 (t, 3H, CH,) ppm

ESI-MS: found: 692.2 (M+H") / calculated: 691 g/mol

Example 4:

(R)-G,8-DichIoro-3-{(8)-2-[2—(2-ﬂuarophenyl)acetylaminb]-a-methylpentanoylamino}-
2,3,4,9-tetrahydro—1 H-carbazole-3-carboxylic  acid - ((S)-1-carbamoyl-2-methylbutyl)-
amide (4) '

10,995 g of 4 was obtained starting from 7.0 mmol of resin, Fmoc-lle-OH (AA" and AA?),

Fmoc-(8,8-dichloro)-The-OH (AA?) and 2 ﬂuorophenyiacetlc acid by general methods

- 1Aa, b, d, f,3Aand 4.
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15

2H); 2220 (m 1 H; 2.06 (m 1 H,; 1.73 (m 1 H; 1.41

(m 1 H; 1.05(m 1 H; 0.84 (d, 3H 10 CHCH3); 0.79 -

(t, 3H CHzZ-CH3) ppm ESI-®&5: found: 788.2 (MtH ) /

cal cul ated: 787 g/nol =15 Exanple 10: Benzyl

[(S)-1-[(R)-6,-8-dichloro-3-((S)-2-nethyl-1-thi ocarbano

yl but yl car banoyl ) - 2, 3, 4, 9-

t zol - 3-yl car banmoyl ] - 3- (4- hydr oxyphen
Yield, ?bégggﬁ?cér%%g%t (10) 20 0.45 g of 10 was obtai ned

starting from4.4 mmol of resin, Fnoc-lle-CH (AA"),

1 N[ﬁﬁgﬁ)wlébT %K(%M% noc- (6, 8- di-chl oro) - Thc- OH (AA2)

benz chl orocar bonat e by eneral nethods 1Aa,
= 1185 (5.dH, incoBNENG. 2 (o1 38204 Yo7.40 6, 4795 129 méér.ny%H

© 7.20- ?ﬁa O(F'[é'ﬂm £, ?g@%éjﬁn ﬁ%H*é 1@%&% 470 3%3&84%5(%2)1% 09,

. 2.94 (s 26SONIAY) 2.79. BB (Bm, 2H, AH2) 2. ‘a&(rod1HR+3)12 (m,3tH) 8.621(m,

o WA SRR

4.44 (dd, 1 H); 3.89 (dd, 1 H; 3.02, 2.88 (2d,. 2H30

o gl Rl ity 0 (3, 10,2 S
1.02 (m 1H): 0.83 (d. 3H C+CB): 0.74 (t, 3H

-CH2 CH3) ppm ESI - MVs: found 738.1 (M+H ) /
cal cul ated: 737 g/ nol 35 54 Exanple 11: Benzyl

- Exanfple&p- 1-[ (R) - 3- ((S) - car banoyl - 2- net hyl but yl car banoyl ) - 6

, 8- dlchloro 2,3,4,9- tetrahydro 1
: H-carbazol Icarbano yl] - % - hosphonoox%ghenyl f
(R)-6 Bzﬁwl}!gvr@aﬁ-ﬁa}raﬁ%r(%ﬂt(qqghewfm s@ar@mo rMeEyPen PBEFO

2,34 §ItétF§Hy8r9> {1 ((agﬂbéQolg 3E6§Péox9ﬁc r %&lldn ((E{I‘P-‘éat‘blaﬁmgft ﬁ’r@fhy)bu)tyl)-

and Fnoc- 8-di chl oro)-Thc

.am'deb(ﬁ)general met hods 1Aa, b, c', 1 Ba, 3C and 4. 10

20

- 25

30

Y| eI d: 1 511 g (18.37% of theory) "H NMR ( DVSO- d6,
). S = 11.39 1 dole NH, . 7.7
0. 185@501‘ 51wzpq) cabtqlng@ sgingfrany 3. Oﬂlilgl Qfgesni %Ooc-l%-ggﬁ ('?\Agé”% ﬁ,‘Aa),

Fmoc‘t ~d|crﬂo'§o)le?é]-O?i '_610@\21 Bhd %tﬂiuorcé)hégylééégil Ja@gsl:})_% :qéﬁgl['éi)sr?aethods
1Aa, tzL 8360ﬁﬁ1d41 H; 3.92 (dt 1 H; 3.00, 2.94 (2d, 2H,
CH2): 2.75 (m 2H): 2.56 (m 1 H: 2.43 (m 2H): 2.09
1 1.75 3 1.38 1H); 1.05 I X
Yieid:((@% g(}_&wagpﬁthqg(wn)] b (m 1M (m g

"H- NMR (DMSO -d6, 300K, 500 MHZ)

5 = 11.2 (s, 1H, indole NH); 8.17 (d, 1H, NH); 807 (s, 1H, NH); 7.36 (s, 1H); 7.35-7. 22
(m, 2H); 7.12-7.0 (m, 6H); 4.12-4.07 (m, 2H); 3.55, 3.45 (2d, 2H, CgHsF-CHy); 3.4, 3.0
(2d, 2H, CH,, The); 2.85 (m, 1H); 2.75-2.68 (m, 1H); 2.35-2.28 (m, 1H); 2.1-2.0 (m, 1H};
1.65 (m, 1H); 1.45 (m, 1H); 1.32 (m, 1H); 1.15-1.0 (m, 2H); 0.82-0.7 (m, 7H); 0.5-0.4 (d,
t, 6H, CH3) ppm. '

ESI-MS: found: 660.3 (M+H") / caiculated: 659 g/mol




10

15

20

25

30

35

CH3); 0.75 (t, 3H CH2-CH3) ppm 20 ESI-Ms: found:
802.0 (MtH ) / cal cul ated: 801 g/nol Exanple 12: 25
Benzyl 51 _
[(S)-1-[(R)-6,8-dichloro-3-((S)-2-nethyl-1-thiocarbano
yl butyl carbanmoyl )-2,3,4,9 tetrahydro-1
Exampledt bazol - 3-yl car barmyl] 3- (4- phosphonooxyphenyl ) pr op
yl ] car banmat e (12) 30 O 079 g of 12 was obt ai ned
starting from10.0 resin, Fnoc-11e-0H
2-Chiprakenz Tim-1eR)¢ BEF) carh@mos(l@ metybHYERERRMANB-BE: F'A@@;
| Blitdlca 1Aa 2,
234Mtr9§;&a1H%£§Hzg%@glﬁgaﬁgﬁﬁ ?lg n&éiﬁﬁ t% A5 9@/0 A
theory) 35 'H NWR (DMSO d6, 300K, 600 I\/Hz) S =11.41

0. 255(g°' of élﬂﬂas DB%‘me%(éﬂ'ﬁmg ﬁarﬁ% O 911’(%9 o{ #Sin, Bloc @&%A)N ahd 734%),

FmO%G%S dl lorop-Tho-CH 14(%5? @Pﬁ’ %‘Cb*?f 90@‘(:25£W0932{r0§%‘“ Ty
carboﬁ‘\a@bsﬂé’éﬁeral%ﬂthcﬁ@%'acﬁ@ g, 8A%fdedd, 1H); 3.92 (dt, '
; 01, 2.91 (2d, 2H, CH2); 2.74 (m 2H); 2.59 (m
2|—|) 244(m 2H); 2.09 (m H); 1.79 (m 2H); 1.48 (m
Yield:'dﬁS%%&%?i%ioﬁh%o , 0.83 (d, 3H CHCH3); 0.75 (t,
3H, -CH3) ppm 5 ESI-Ms: found: 818.1 (MtH ) /
cal cul ated: 817 g/nol Exanple 13: 10 (R)-6,

H- N@RQDM@C&B@ é@ok( S0 ﬂiHEz)? (2-f1uor Ophenyl ) acet yl ani
- 3- net hyl pent ang 9-te

5 = i bl MEPhorSi e THaNG): 74 (@ 1, NED PRI, oy
7.1- 7663% %Hyf%téwh slz(tzblmam@@_%_b -4 fen] )faﬁta@e(dalﬁa 2@8 2 88

vvasotalned startln fro rrg%)
(2d, 3Eha), ?—ﬁoé’ 7|2| 852 (| AA4ma il ChimGH:), 175 (m; 1H 162 (m
1451:E§m§|-r| 1%i5QH, O -6BNET, 9o )ppaid:
?uéro%hengll ace?l C-El;md b;(/ég@npep??u nmet hods 1Aa, 2,
- 1Ab d, f, 3B and 4. Yield: 0.437 g (15.61 % of
ESI-MeRLNA: 6922 (] aﬁdam:@ngm&m 600 MHz): S = 11.37
(s, 1H, indole NH); 9.69, 9.21 (2s, 2H, CS-NH ); 8.06
(d, IH; 7.82 (s, 1H; 7.37 (s, | H; 7.29-7.23 (m
2H); 7.17 (m 2H); 7.09 (m 2H); 4.46 (dd, 1 H); 4.15
(dt, | ; 3.45, 3.18 (2d, 2H, CH2); 2.97, 2.89 (2d,
Example 7:0Hz); 2.77 (m. 1 H); 2.68 (m 1 H:; 2.56 (m

l

Benzyl {{S)-1-[(R)-6,8-dichloro-3-{(S)-2-methy!-1 -thiocarbamoylbuiylcarbamoyl)-

2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-2-methylbutyl}carbamate (7)

0.126 g of 7 was obtained starting from 5.0 mmol of resin, Fmoc-lie-OH (AA"), Z-lle-OH
(AA®) and Fmoc-(6,8- dichloro)-Thc-OH (AA?) and by general methods 1Aa, 2, 1Ab, ¢,

-3Band 4.

Yield: 0.126 g (3.38% of theory)

'H-NMR (DMSO-d8, 300K, 600 MHz):

§ = 11.38 (s, 1H, indole NH); 9.71, 9.32 (2s, 2H, CS-NH,); 7.73 (s, 1H); 7.36 (s, 1H);
7.30-7.11 (3m, 8H); 4.96, 4.69 (2d, 2H, CsHs-CH,); 4.46 (dd, 1H); 3.82 (dd, 1H); 2.98,
2.88 (2d, 2H, CHo); 2.77, 2.71, 2,62, 2.12 (4m, 4H, CH»-CH); 1.77 (m, 1H); 1.64 (m,
1H); 1.50 (m, 1H); 1.34 (m, 1H); 1.04 (m, 2H); 0.84 (d, 3H, CHs); 0.82 (d, 3H, CHas);
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: _1H NM%@?M?? d6’ apmop
5= 118 (s1'=r|H inegfelhﬂ-l Nlrl)rzb 8; TH 319}—1)15 442(8, 1@)47 4@?;3 M"(rh,, 1@4)32 22-

251 H; 2.12 (m 1 H; 1.71-1.59 (m 2H); 1.44 (m 1
H; 1.35 (m 1 H; 1.02 (m 2H); 0.81 (d, 3H,
CHCH3); 0.78-0.75 (m 6H522 CH3); 0.73 (t, 3H,
CHZ- CH3) ppm ESI - MS: found: 676.2 (MtH ) | cal cul. ated
675 g/mol 30 Exanple 14: (R)-6,
0.79 8- 3hl, &Wﬁr%f%@{ilﬁ)@ﬁ) pem( 2- f | uor ophenyl )acetyl ami
noj - 4- (4- hydroxyphenyl)butyryl
am no] -2, 3, 4, 9-t etrahydro-1 H-carbazol e- 3-carboxylic
ESI-Ngi faurid: 8Y4.2(Wethy/ cateculzges: §73 gn@dar banoy! but yl ) ani de
(14) 0.632 g of 14 was obtained starting from4.5 mol
of resin, Fnoc-1le-OH (AA'), Fnoc 56 hTyr-OH (AA

' )
- As expieiteq @bcgued.q@mp@p@q TTHas @$0( M@esgﬁ@ in liqlid phase by method

fI uorophenyl acetic acid by general nethods 1Aa, 2,
, 3Band 4. Yield: 0.632 g (17.61 % of
theory) 5 "H NVR (DVMSO d6, 300K, 600 MHz): 6 = 11.37
(s, 1H, indole NH); 9.67, 9.14 (2s, 2H, CS-NH2); 9.13
(br.s, 1 H O4; 8.29 (d, 1 H,; 7.84 (s, 1 H; 7.38
Exampde 81 H): 7.31 (d, 1 H; 7.26 (m 1 H); 7.21-7.08 (2m
4H); 6.79 (d, 2H); 6.60 (d, 2H); 4.43 (dd 1H) 4.13

1H): 3.45, 3.22 . 2. 99, 10
Benzyéﬂ- @:&kenzziomcazbqryla(m\mo@ﬂﬁ)— %1 (;ﬁﬁbamoyloz-mgt g@uty,ln 1
carba?l)oyl)% 833101613?10 :iLS |2ﬂ)9 te@a%r&i’ﬂ-l cJa(rt@zoI -3- cgrﬁaﬁﬁﬁyi p&?j}yl}pﬁel@ﬂ

5 (A-

‘ carboaﬂz @‘)—B) o 73 (t 3H CH2 CH3) PPM ESI-I\/B: f ound:

740.2 (MtH ) [/ calculated: 739 g/nmol 15 Exanple 15:

012505 G & o S EANac SS RS 3 e ! Sesip RGO ALk s

‘hTyr-@!H) fAA?Q Fmoc-(6,8-dichioro)}-The-OH (AA%) and benzyl chlorocarbonate by

tetragydro %{H— ar bazol - 3-yl car banoyl ] -3-[ 2- ( 2-
generphrugﬁhg%%@, cet o] - propyl } phenyl phosphate
(15) 0.129 g of 15 was obtained starting from 3.3 mmol
OH (AA' ), Fnmoc- hTyr-OH (AA3),
Vielo: 365§ € B2UEAIBPG) - The. OH (A2) and
2 fI uor ophenyl acetic acid by 25 general nethods 1Aa,
16a, 28 and 4. Yield: 0.129 g (4.6% of
d6é, 300K, 600 MHz): 30 S = 11.38

7.05 (é,nn oh); 4@2@ (gua 2 cpqyoog:ﬂ_bﬁsw), (4196H)4 683(22{,72H30é—i5 %”b

- 4.18 (GX2H); 398t 1H); 3.00, 2.92 (2d,2H, CHy); 2.74 (m, 2H); 2.60 (m, 2H); 246
(m, 1H); 2.08 (m, 1H); 1.79-170 (m, 3H); 1.37 (m, 1H); 1.01 (m, 1H); 0.83 (d, 3H, CH-

CHa); 0.73 (t, 3H, CHz-CHs) ppm

ESI-MS: found: 856.1 (M+H") / calculated: 855 g/mol

Example 8:

Benzyl - [(8)-1-(R}-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-6,8-dichloro-2,3,4,9-

tetrahydro-1 H—carbazoi—S-ylcarbamoyl]~2~(4-phosphonooxyphenyl)ethyl]carbamate (9)

0.112 g of 9 was obtained starting from 1.3 mmol of resin, Fmoc-lie-OH (AAY), Z-Tyr-

C_)H (AA®) and Fmoc-(8,8-dichloro)-The-OH (AA?) by general methods 1Aa, b, c, 1Ba,
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2.96 (2d, 2H, CH2); 2.77-2.67 (m 2H); 2.6-2.35 (m
2H; 2.1 (m I H; 1.8 (m 2H; 1.65 (m 1H); 1.43
(m 1H); 0.99 (m 1H); 0.%9 (d, 3H CH2-CH); 0.73 (t,
3H, CH2-CH3) ppm 35 ESI-Ms: found: 820.0 (MtH ) /
cal cul ated: 819 g/nol Data on further exenplary
3C argrbodi nents are conpiled in Table 2 below. 57 Table
2: Exenplary enbodi nents with synthetic sequence and
M5 data No. ESI-MS Synthesis ESI-M5 AUTONOM nane
Yieldf @ahd gt eded! woedl at ed (MFH) 16 _
(R) - 68D|chlor03{(S) 2-[3-(4-fluoro

hen ropi onyl ami no] -3-nmethyl 1Aa, b, d, f,
"H- N@ ﬁnﬁqﬁ)ﬁy ;

660 BlHz).9- tetrahydro 1 H 659 660.3
-1?’@93001 %'r@H 7‘?9%f€1 g%&'ﬂﬂ ) £2bd-1+527.37 (s, 1H); 7.32-

7.28 (18) 345 F(m)mgz (r(l HH 17@@r(bmﬂ;g)| 7.02 febta{1 4.90, 4.73 (2d, 2H, CoHs-
CHaP ?@irln‘:% YRy B 2‘@4‘3@ (g’l—ga§6§ (fh, 9H}Agﬂ73 Pm PH f2:63 (m,

car bdzo

2, B B 3 e o o U T DT, TLh0 34 (o, 3K,

oroacetate 18
CH_O%%?%{%%WJP@%%TS) 2-[ 3- (2- hydr oxy- phenyl ) pr op

I onyl am no] 3-nethyl 1Aa, b, d, f,
. Q ro-1 H 671 672.3 3A
ESI r\&)@gg azo?g](lgII %:iaf/k%;?éba?eg‘; g%.fgm(ﬁ(ﬂS)-l- _
car banoyl - 2- net hyl butyl )am de 19 Benzyl
{(S)-1-[(R-3-((S)-1-carbanoyl -2 net hyl butyl ca
rbanoyl ) -6, 8-dichl oro-
Example 10:

‘Benzyl [(S)-1-[(R)-6,8-dichloro-3-((S)-2-methyl-1-thiocarbamoylbutylcarbamoyl)-2,3,4,9-

tetrahydro-1H-carbazol-3-ylcarbamoyl}-3-(4-hydroxypheny!)propyljcarbamate (10)
0.45 g of 10 was obtained starting from 4.4 mmol of resin, Fmoc-lie-CH (AA"), Fmoc-
hTyr-OH (AA%), Fmoc-(6,8-dichloro)-Thc-OH (AA%) and benzyl chlorqcarbonate by

general methods 1Aa, 2, 1Ab, d, e, 3B and 4.

Yield: 0.45 g (19.47% of theory)

H-NMR (DMSO-d6, 300K, 600 IVIHz)

§ = 11.41 (s, 1H, indole NH); 9.71 (s, 1H, CS-NH-CH); 9.28, 9.12 (25, CS- NH) 7.67 (s,
1H); 7.41 (d, 2H); 7.37 (s, 1H); 7.32-7.28 (m, 4H); 7.17-7.15 (m, 3H); 6.83 (d, 2H); 6.61
(d, 2HJ; 4.96, 4.65 (2d, 2H, CeHs-CHo); 4.44 (dd, 1H); 3.89 (dd, 1H); 3.02, 2.88 (2d, 2H,
CHa); 2.76 (m, 2H); 2.62 (m, 1H); 2.46 (m, H); 2.35 (m, 1H); 2.09 (m, 1H); 1.79-1.74
(m, 3H); 1.48 (m, 1H); 1.02 (m, 1H); 0.83 (d, 3H, CH-CHs); 0.74 (t, 3H, CH,-CHa) ppm

ESI-MS: found: 738.1 (M+H") / calculated: 737 g/mol
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- 2,3,4,9-tetrahydro-1H carbazol -3-yl - 1Aa, b, d, e, 897
898.3 carbanoyl]-2-[4-(2-{2-[2-(2-methoxy- 3A, 4, 8,
4 et hoxy) et hoxy] et hoxy} et héxy) phenyl ] - ethyl }carbanmate -
20 (R)-6,8-Dichloro-3-((S)-2-{3-[2-(2-{2-[2-(2-
met hoxyet hoxy) et hoxy] et hoxy} et hoxy) -
ExampplerhF | pr opi onyl ani no}-3-nmethyl - 1Aa, b, d, f, 861
: 862 4 pentanoyl am no) -2, 3, 4, 9- tetrahydro 1H 3A, 4,
4 car bazol e- 3-carboxylic acid
Be“ZNbaery[[S)21- e ﬁy sdﬁﬁ&ﬂam})gﬁn@ a‘@tfyﬁ:uty&cfrt))amoyl -6, ? dichloro-2,3,4,9-
tetratwa}o B8P Lhl- %Bal%aﬁbﬁi -3444 bﬂoip%n(mé’oﬁyghérgd)br%py] carbamate
hoxyet hoxy) et hoxy] et hoxy} et
U1)phenyl]acetylan1no} 3- nethylpentanoyl | Aa, b, d, f,
847 848 4 amno)-2,3,4,9- tetrahydro 1H—carbazo|e 3-

8, 4carboxyI|caC| éS 1cab Q?FE@‘%( 7
151b9tqﬂ1)1aﬁ¢reeobiazn d5taging fion Ho- rramet?f(*'8§l”2 '%’ &z
hTyr-@ﬁ'-?3 3) B AR Bmlﬂﬂ&mg’l'ﬁédﬂ-b’mﬂ)(hy leﬁ@rabrr@ti‘fods 1Aa, b, ¢,

enyl but yryl am no] - 4,9-tetrahydro- 737 738.3

H car bazol e- 3-carboxylic acid ((S)-1-

carbam)yl 2- rret hyl but yl )arri de 23
ro-3-{(S)-2-[3-(2-fluoro-

cio R 58 DLED)
Yieldph m,g)(b@%(&meam)no] 3-methyl 1Aa, b, d, f,

- pentanoyl am no}- 2, 3, 4, 9-tetrahydro-1 H 673 674.4 3A,
e BRI i BB S (9™
& = 11.39 (s, 1H, indole NH); 7.75 (s, 1H); 7.49 (d, 1H); 7.42 (s, 1H); 7.35-7.30 (m 4H);
7.21-7.16 (m, 3H); 7.14 (d, 1H); 7.11 (s, 1H); 7.02 (m, 4H); 4.96, 4.69 (2d, 2H, CeHs-
CH,); 4.18 (dd, 1H); 3.92 (dt, 1H); 3.00, 2.94 (2d, 2H, CH); 2.75 (m, 2H); 2.56 (m, TH);
2.43 (m, 2H); 2.09 (m, 1H); 1.75 (m, 3H); 1.38 (m, 1H); 1.05 (m, 1H); 0.83 (d, 3H, CH-
CHa); 0.75 (t, 3H, CHz-CHs) ppm |

ESI-MS: found: 802.0 (M+H")/ calculated: 801 g/mol

~ Example 12

Benzyl [(S)-1 —[(R_)-B,8—dichl0ro-3-((8)-2-methyl-1 -thiocarbamoylbutylcarbamoyl)-2,3,4,9-
tetrahydro-1 H-carbazol-3—ylcarbamoyf]-s-(45phcisphonooxyphenyi)propyl]carbamate
(12)

0.079¢g of.12 was obtained stérting from 10.0 mmol of resin, Fmoc-lle-OH (AA'), Fmoc-

hTyr-OH (AA®), Fmoc-(6,8-dichioro)-Thc-OH' (AA?) and benzyl chiorocarbonate by
general methods 1Aa, 2, 1Ab, d, e, 1Ba, 3D and 4.

Yield: 0.079 g (0.96% of theory}

"H-NMR (DMS0-d6, 300K, 600 MHz):
& = 11.41 (s, 1H, indole NH); 8.70, 9.29 (2s, 2H, CS-NH.); 7.73 (s, 1H); 7.44 (d, 1H);
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| (R)-BigﬁDictIIogor%é(Bbaﬁ%ﬂ “flugropfanil)adstitgmipe

24 Benzyl {(S)-1-[(R-6,8-dichloro-3-((S)-2
met hyl - 1-t hi ocar banoyl but yl car banoyl ) 1Aa, 2, 1Ab,
2,3,4,9-tetrahydro-1 H casbazol -3-yl d, g, 3B, 4, 928
. 928.2 carbanmoyl]-3-[4-(2-{2-[2-(2-methoxy- 8,4
et hoxy) et hoxy] et hoxy} et hoxy) phenyl ] - propyl } car bamat e
7.37 25 TBE)nZﬁB-?{Z(TS)'n,]ﬂ-I-[)(R)208’=‘lﬂ1(rmr3i'4)67fUl7tI’o@3)@*l3 4H)s3-96, 4.66 (2d,

1 AP ERAN r y r ) 7
%gg"c‘é% 4324 hﬂﬁ Qﬂ)$%@ %@ﬁ‘gf’ﬂ ik Tt Era QR7 2h)
2.59 oarﬁa)nﬁyiﬂ](nﬁzHﬁtZ@H nlan)yn FedmbamitletSe, SHMaﬂt P8/ (Mbetihy 0.83
d 31—?:&?69#6{) ng@feﬂ%]q—ﬁggrbamyl) 6,8- Aa, b, d, g,
671 672.2 dichloro-2,3,4,9-tetrahydro-1H carbazol 3-
, I I | } car bamat e 27
ES"@@G‘-@%F&%?&WW’ ‘;a‘% %wa’% ((S)-1-
car banoyl - 2- net hyl but yl carbam)yl) 6,8- 1Aa, b, d, g,
693 694.3 dichloro-2,3,4,9-tetrahydro-1 H carbazol -3~
- 3A, 4 y[carbanoyl]-2-nethyl butyl}carbamate 59 28
Exan®l&1Bi f | uor obenzyl {(S)-1-[(R-3-((9 -1
car banmoyl - 2- met hyl but yl car banoyl )-6,8- | Aa, b, d, g,
693 694.4 dichloro-2,3,4,9-tetrahydro-1 H carbazol - 3-
ﬁ}ﬁ@ﬁh}({p@ntaggylammo}—

2,34 élté%ﬂ%n% ﬂg% Eé{l{a 6a$t% éll%g%? g&sg,‘z “rkethyi-1- thto(cj:arbgmoyl-

butyl) 3’2'5597(26) 2 di chI oro-2, 3, 4, 9-t et rahydr o- IH-carbazoI 3-
3A, 4 y[carbanoyl]- 2- rret hyI but yl }_car bamat e

0.437 g of 13 was obtained starting from 4.00 mmol of resin, Fmoc-lie-OH {AAY and
AA®%), Fmoc-(6,8-dichioro)-Thc-OH (AA?%) and 2-flucrophenylacetic acid by general
methods 1Aa, 2, 1Ab, d, f, 3B and 4. |

Yield: 0.437 g (15.61% of theory)

'H-NMR (DMSO-d8, 300K, 600 MHz):

§ = 11.37 (s, 1H, indole NH); 9.69, 9.21 (2s, 2H, CS- N_z) 8.06 (d, 1H); 7.82 (s, 1H);
7.37 (s, 1H); 7.29-7.23 (m, 2H); 7.17 (m, 2H); 7.09 (m, 2H); 4.46 (dd, 1H); 4.15 (dt, 1H);
3.45, 3.18 (2d, 2H, CHy); 2.97, 2.89 (2d, 2H, CH,); 2.77 (m, 1H); 2.68 (m, 1H); 2.56 (m,
1H); 2.12 (m, 1H); 1.71-1.59 (m, 2H); 1.44 (m, TH); 1.35 (m, 1H); 1.02 {(m, 2H); 0.81 (d,
3H, CH-CHa); 0.78-0.75 (m, 6H, 2 CHa); 0.73 (t, 3H, CH-CHs) ppm

ESI-MS: found: 676.2 (M+H") / calculated: 675 g/mol

Example 14:

(R)-8,8-Dichloro-3-[(S)-2-[2-(2-flucrophenyl)acetylaminc}-4-(4-hydroxyphenyl)butyryl-
aminc}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-2-methyl-1-thio-
carbamoylbutyl)amide (14) -

0.632 g of.14 was obtained starting from 4.5 mmol of resin, Fmoc-lle-OH (AA"), Fmoc-
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30 3-Fluorobenzyl {(S)-1-[(R-3-((S)-1-
car banoyl - 2- net hyl but yl car banoyl ) -6, 8- 1Aa, b, d, g,
675 676.4 dichloro-2,3,458-tetrahydro-1 H carbazol -
3A, 4 ylcarbanoyl]-2-nethyl butyl }carbanmate 31
2- Fl uorobenzyl {(S)-1-[(R-3-((S)-1-
hTyr{Qi-ﬂ HARDY Frivcre ity TioaPbathhf) pné, Biudteehendaceiic agid by

gene%i?n jﬁOGqsﬁmadb Cmq][dof %B%’nﬁ'ﬁlg tetrahydro-1 H cg;bazol 3-

carbano net hyl but yl } car bamat e
3- Chl orobenzyl {(S)-1-[(R-3-((9)-1-

c utyl carbanoyl ) -6, 8- 1Aa, b, d, g
Y|eld gfgggz¥%6?oé:a‘gt1d%l’@ 2,3,4,9-tetrahydro-1H car bazol -
"3A, 4 ylca rbanoyl)-2-net hyI butyl } car bamate 33
1 r o) -[(R-3-((S)-1-
HN@aR?@%n%(éllﬁg ‘f‘(?ééf(#gxﬁ—fz carbanoyl )-6 1Aa, b, d,
= 1¢sto¥l—ﬁ-wﬁda£mhdld)2@,,@191—(12et2HiK§8iNdz 19K (BFA} 141, 6’7"7 8.29 (d,

1+, 2548 427 28 %¢! }b-ﬁ 738 % ?cf bﬂ{]%%é g%(@’ DY EAGY o HHHAETRE G,

2H); 8 80danay)l 423 red, HW)b@ﬂ&I(mtalﬂ-bamgzl 3.28(2HAZHDCH,)y 299, 2.96 (2d,

2, QISR S SR A gl 618 29 1
1.75 bot 3H)} ¢ &6 ket 1 . 1FFI)u&96h5rehilgi] 0.79 (d, 3H, CHy-CHy) 073 (i

R) - 3-((S)-1- carbanoyl - 2- net hyl but yl ca
3H, G %MF’E"% 1Aa, b, d, g,
chl oro-6-fluoro-2, 3,4,9-tetrahydro-1H 3A, 4 659 660.4

eSS BHE Y28 e AN R Ylsc2 788 but v} car banat e 60

Exampie 15:

Mono-(4-{(S)-3-[(R)-6,8-dichloro-3-({S)-2-methyi-1 -thiocarbamoylbutylcarbamoyl)-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-3-[2-(2-fluorophenylacetylamino]-
propyltphenyl phosphate (15)

0.129 g of 1 5 was obtained starting from 3.3 mmol of résin, Fmoc-lie-OH (AA"), Fmoc-

hTyr-OH (AA%, Fmoc-(6,8-dichloro)-The-OH (AA% and 2-fluorophenylacetic acid by

general methods 1Aa, 2, 1Ab, d, f, 1Ba, 3D and 4.

Yield: 0.129 g (4.6% of theory)

"H-NMR (DMS0-d8, 300K, 600 MHz):

8 = 11.38 (s, 1H, indole NH); 9.7, 9.15 (2s, 2H, CS-NH,); 8.32 (d, 1H); 7.9 (s, TH); 7.38
(s, TH); 7.33-7.0 (m, 11H); 4.42 (dd, 1H); 4.17 (d, 1H); 3.47, 3.22 (2d, 2H, CHy); 2.99,
2.96 (2d, 2H, CH,); 2.77-2.67 (m, 2H); 2.6-2.35 (m, 2H); 2.1 (m, 1H); 1.8 {m, 2H); 1.65
(m, 1H); 1.43 (m, 1H); 0.99 (m, 1H); 0.79 (d, 3H, CH,-CHa); 0.73 (t, 3H, CHo-CHs) ppm.

| ESI-MS: found: 820.0 (M+H"/ calculated: 819 g/mol

‘Data on further exemplary embodiments are compiled in Table 2 below: .




‘hydr o- 1H car bazol -

928.2 difl uorobenzyl oxycarbonyl am no) propyl ] -
carbonate 37 3-Fl uorobenzé

Tabi¢ @gan[)l@a) e@bp@@)er[ts V\@t@rqyathﬁsw sepuapehynd MS data

36 4-[(S)-3-[(R) - 3- ((S) 1- Car banoy| -

2- et hyl

but yl car banoyl ) -6, 8-dichloro-2,3,4,9-tetra 1Aa, b, d, g

2, 6-di fl uorobenzyl

but yl car barmoyl )-6,8 1Aa, b, d,

3-yl carbanoyl ] -3-(2,6- 3A, 4 927
phenyl

g,

dichloro-2, 3, 4, 9- tetrahvdro 1 H carbazaol -3- 739 AESfMS
No. BA, 4 yl car banoyl ] - 3- (4- hyd roxlyphe -
Lar bamat e arppenzy| (et 3%‘%5 $8und
banmoyl - 2- met hyl b utyl car banoy| mefhod 1Aaiculsted a@ .
. di chl oro- 2, 3, 4, 9-t et r ahydr o- 1H- car bazol -|3- 739 740{M+H")
A4y ooy 3k 4 Ryd Toxyphenyt)ypriopyti=
16 L, SR I 2 3 b ‘ | |
%Hwﬁ)prﬁplpmﬂammlﬁﬁ)ﬁﬁwatr barm -azlpmatpyl - butyl ca
[ 0 ,' Y94 tletr ydf ogkp.a
FN %}2??'4 98‘%9%)3} gl (2- 1aa,4b, |d, %’5,9“891 ‘
mbazmefﬁ\parbowhcuor e@énzy[(&)q‘v-car bonyl am no) propyl)
f ar bonatie 40
e 2 BB RAISe* PO (B s (s
17 (SEad oS )- 2-QOaptdmydvb@inydtiodr bgdnoyl ) - 6, 84 1Aa, b,{d, g,
I 9-tgtrahydro-1 H carbagol - 3-
%igp’gcga%%“ﬁ oA Gl 23 ‘flﬁ | byt A3 boarpate 41
-Zeﬂrdahydrmliémghaz@i(@lca_rb{ampz,)l]r8 dhl o -6 fll 674 675.3
i ocar|ba ™ 1Aa, 2, 1Ab ‘
bu ¢F§g§%§% @Fg % %y%$5&ﬁetrakydro 1 H|d g, 3A 4
GEBLYENENGNiUM trifluoroacetate ‘ '
18 [ (8)-6,8-Dichloro-3-{(S)-2-[3-(2-hydroxy-
" | phenyl ionylamino]-3-methyl-
phenyl)propionylamino]-3-methy. | {Aa. b, AT
pentanoylamino}-2,3,4,9-tetrahydro-1H- A 4 671 672.3
carbazole-3-carboxylic  acid  ((S)-1- ’
carbamoyl-2-methylbutyl)amide
19 | Benzyl {{S)-1-[(R)-3-((S)-1-carbamoyl-2-
methy!butylcarbamoy_!)—G,B-diChloro-
2,3,4 9-tetrahydro-1H-carbazol-3-yl- 1Aa, b, d, e, '
S 897 898.3
carbamoyl]-2-[4-(2-{2-[2-(2-methoxy- 3A,4,8,4 ,
| ethoxy)ethoxy]ethoxy}ethoxy)phenyl}-
ethyl}carbamate _
20 |{R)-6,8-Dichloro-3-((S)-2-{3-[2-(2-{2-[2-(2-
methoxyethoxy)ethoxylethoxy}ethoxy)-
henyllpropionylamino}-3-methyl- 1Aa, b, d, f,
phenyllpropionylamino}-3-methy 851 862.4
pentanoylamino)-2,3,4,9-tetrahydro-1H- 3A,4,8, 4
carbazole-3-carboxylic acid ((S)-1-
carbamoyl-2-methylbutyljarmide




car bazol
3- Fl uor obenzyl
fluoro-3-((S)-2-nmnethyl
but yl car banoyl ) -2, 3,

1Aa, 2,

- 3-yl car banoyl ] - 2- net hyl butyl } car bamate

{(S)-1-[ (R -8-chl oro-6- -
- 1- t48i ocar banoyl
4,9-tetrahydro-1 H dl1 9, 3A 4

42

| Ab,

75 676.4 - carbazol -3-y| carbamoyl]-2-nmethyl butyl?}
21 ¢éRpaRRich@e-3-UI)-2{F[@r{thehy |
(8
h‘%‘y‘g*‘%@h‘%{ﬁ#&é@&@ ’%%yl butyl 1 Aa,|2, 1 Ab,
cahtwliagetylamm@} 4;ngetdpenddnayt-o- 1 142, @, 4, §, 3A§ WA 785 gy
1 [ ] hyd r oXy :
| Eﬁnn‘h )2%‘;3‘% 5%@29%&% ?%Q%ﬂ@% -3x (Ashy
ALC%TPSWNSEF@F(IS)SE garpeonyl-metwi( S) - 2-net hyl - 1
11 h noyl butylcarba noyl){2, 3,4, 901 Aa, 2, 1
/\EE%S%{??a-hvdr 0-1H carbazol - 3-yl carbanoyl ] - 3-_907
22 9(B)-R38- lDa‘t;r(l;}r@A— [465)- Z(Q-(fZJffuoroebenz,/l oxycar bonyl am no
0] @Qﬁ& r% ?rtoj Q! {P 'yl car bonate 45
16 8 E 'In é)Lt {’9 %&f du\ahﬂawo- 3- ,
P@nylabmtﬁwlammdl{-&m,@datrammmyl but yI3 A é 2,737 Ab| 7383
-l H°7735 756. 3 d, |g,
3 %%g%lﬁcz%?%yﬁcl ca Xr%r - 3- (4- hydrioxy phenyl
qzﬁrbwbylé’ambf@whv@f amlde
&5 f (S=2-methyt—=
2 | oggc%og%)}mc%@ 2t r;;\m)yl) 2.3.4.9 1 Aa, 2, 1 Ab,
1 harahigrapionyl#mival-Baxadind-3- y| car b?Hgyg ]d'%)" 907 908] 4
‘pentanoylamino}-2,3,4,9-tetrahydro-1H- 3,A '4’ ' 673 674.4
carbazole-3-carboxylic  acid  ((S)-1- ’
carbamoyl-2-methylbutyl)amide _
124 | Benzyl {(S)-1-[(R)-6,8-dichioro-3-((S)-2-
methyl-1-thiocarbamoylbutylcarbamoy!)-
Y yuieama .Y) 1Aa, 2, 1Ab, :
2,3,4,9-tetrahydro-1H-carbazol-3-yl- '
- d, g, 3B, 4, 928 928.2
carbamoyl]-3-[4-(2-{2-[2-(2-methoxy- g 4
| ethoxy)ethoxylethoxy}ethoxy)phenyl]- T
propylycarbamate _
25 |Benzyl {(S)-1-[(R)-8-chloro-8-fluoro-3-((S)-
2-methyl-1-thiocarbamoylbutylcarbamoyl)- '
Y amoy v - 5 (A-E) 657 658.3
2,3,4,9-tetrahydro-1H-carbazol-3-yl-
carbamoyl]-2-methylbutyllcarbamate
26 | 3-Methyibenzyl (S T(RF-3-((S)-1-
carbamoyl-2-methylbutylcarbamoyl)-6,8- 1Aa, b, d, g, 671 6705
dichioro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4 :
ylcarbamoyl]-2-methylbutyl}carbamate
27 | 2,6-Diflucrobenzyl {(S)-1-[(R)-3-((S)-1-
| Carbamoyl-Z-methylbutyicarbamoyl)—G,S— 1Aa, b, d, g, 593 694.3-
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
yicarbamoyl]—2—methylbutyl}carbamafe




d,g,3A, 4 (3-fluorobenzyl oxycarbonyl am no)
propyl ] phenyl 3-fluorobenzyl carbonate. 47

3- Met hoxybenzyl {(S)-1-[(Bp-3-((S)-1-

car banoyl - 2- net hyl but yl car banoyl )-6,8- | Aa, b, d, g,
687 688.3 dichloro-2,3,4,9-tetrahydro-1 H carbazol - 3-

32 5-Fiflugrbisarzplanoyi($)- RHRRBIEE) MUt yI } car banfat e 48

BRI Sy e Rroy 1128 6910, oy o] cpma s

- Gdibhlonte2,3,4 93Iie¢rlahy:dr@42l Ryiez8l-3-ef r alBndd o- 11 H car bazol - 3-

. ,ﬁ%rpﬂilpﬁg% ‘%(t(%j'}%fr[%ﬂ%“ but y|S§ czi\r bamgte 49

:aﬁbaamaﬂobenzyet AiE A uRpa{(@qmyl )- 6d8 iaa bb d, 9,
r,O0- carbazo -
Sdaroghon apabiBubl Sty et cl IR (

Beret 72%) 726.2
PignIBioE s B oxttranglys- 'HH(c%)bato[-:{ R) - 33(\(5) 1

car b | - 2- met hyl hut b l)-6,8- 1Aa, b, d| g,
' ﬁ%arggrgx;g gm%%@u c%;[%a{n;%/r Z;\hydr o-1 Hcar bazzo?- 3-

,ZAFqubrr]c){:leﬁ@ﬁ banoyl{{s)2- [r@m @y((lsb)utyl }c_arlbamat e 62 51
o -
G 1)é %&’H%B%’?WO 'é. ‘@’8; 8.910a, 57, 0] &6l

xBShISro )8, 419Lt@fr£hﬁir@ﬂ41£rtiaebltcahydr BAl4 H gar bazol - 8- 3A,

)ﬂg arb D%ﬁ'l*%}ﬁ’“@/th I}cgfbamﬂte 52

F3- srmmm»bafwl ) et hy{samy rro)}s aSMa

SR G R L S

dxchloro 2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
vlcarbamovi]-2-methytbutyl}carbamate
3-Chlorobenzyl {(8)-1-[(R)-3-({S)-1-
carbamoyl-2-methylbutylcarbamoy’)-6,8- | 1Aa, b, d, g,

yl-2-methylbutylcarbamoy!) \ g 601 694 3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyl}-2-methylbutyl}carbamate
3,5-Difluorobenzyl {(S)}-1-[(R)-3-((S)-1-
carbamoyl-2-methytbutylcarbamoy!)-8- . .

1Aa, b, d, g,
chloro-6-fluorc-2,3,4,9-tetrahydro-1H- " 677 . 678.3
carbazol-3-ylcarbamoyl]-2- ' '
methylbutyl}carbamate
3-Fluorobenzyl {(8)-1-[(R)-3-{(S}-1-
carbamoyl-2-methylbutylcarbamoyl)-8-
1Aa, b, d, g, ‘
chioro-6-fluoro-2,3,4,9-tetrahydro-1H- 3A 4 659 660.4
carbazol-3-ylcarbamoyl]-2-methyl- '
butyl}carbamate
2-Fluorobenzyl {(S)-1-[(R)-3-((8)-1-
carbamoyl-2-methylbutylcarbamoy!)-8- |
: 1Aa,b,d, g, |

chloro-6-fluoro-2,3,4,9-tetrahydro-1H- 659 660.4

: 3A, 4
carbazol-3-yicarbamoyl]-2-methyl- _

butyl}carbamate




ca rbamoyl - 2-met hyl butyl )ami de 53

2-Trifl uoronet hyl benzyl

{(9)-1-[(R-3-((9)-

1- car banoyl - 2- net hyl but yl gar banoyl ) - 6, 8-
725 726.4 dichloro-2,3,4,9-tetrahydro-1 H carbazol - 3-

3A, 4 ylcarbanmoyl]-2-nethyl butyl }carbamate 54

1Aa, b,

d, g,

36 1L4—'[’(IS)JSL[LR))F3|‘3((‘61-h{tdnmw:-zl{rﬁemyl-l- [( le - g g ( S)lAa o g
1- car banoyl|  2--met hyl & car papoyl ) - 6, 8- , b, |d, g,
73@??%?1&%%&%%&%@%?&?, %{r$et Adle0g, 1l H-car bazol - 3-
BAydrd-1yilazavdzak®ylchr2mue IR Gout vl g{ ar banat eS%5 828.2
B dri t 1Z. S5)-f1-[ BRY 4 3- . -
bR BRI BRIRAbrob) [ 1 b, d.
cpirdpah §d)lubrodediyd bbmbooatg, 3, 4, O-tetra- 3A, 4 7411742.3

) ool A~ 4 Ll ~caorbha—o Al Lo R WA | PR PPy W B | n
1 U 1™ AT Al J, 1 _I l_J I J ' 4

37 %FWI"%PW }car b;@ﬂéﬁRyg’é@jTr i f1 uorongt hoxybenzyl
{ {Bparhef-CRNetBylb(fyBRribreoghiBaroy ]1 }gﬁ g}eté hg)gl but yl
1LAa. b . A Larba ) - -di chlé- 2,8,14, 95,3A T4
@%'go%’g’ﬂ’gftgﬁ?@%ylé'-cf%igeg#'bnazoI;:,A;34 yl gar b-f';lsrroyl 1- ;40'4
nEtdrpambydl 34 4-oadroaymhery! propyi-+H| juor obenzyl
[cga%a'r%ét%éR)'G’ 8- di chl oro- 3- :

= 2-mnet hyl - 1-t hi ocar banoyl butyl - | Aa,| 2, | Ab,

38 [aFharabghid 2, 3, 4,[EHE(Raby@)d-1 H d 691 692.3 , g, 3A 4
ca I bazol.- 3-vl carba | 1~ 2-grethyl butyl } jcarbamate 63
@%@9@?@9#&'&@5@3@%@@1&[ 21AAbf b uprio phenyl

) dicigrbers, 4 Septrahyced-hiyicaerazarby| 1@2,4 b, |d, B9 740.3
ylcarbamoyl]-3-(4-hydroxyphenyl)propy/}- '
carbamate

39 | 4-(8)-3-[(R)-3-((8)-1-Carbamoyl-2-methyl-
butylcarbamoyl})-6,8-dichloro-2,3,4,9-tetra~ | :

. 1Aa, b, d, g, '
hydro-1H-carbazol-3-ylcarbamoyl]-3-(2- 3 4- 891 892.4
fluorobenzyloxycarbonylamino)propyl]- C '
phenyl 2-fluorobenzyl carbonate

|40 | 2-(2-Fluorophenylethyl {(S)-1-{(R)-3-((S)-
1- noyl-2- -6,8- | 1Aa, b, d, g,
carbar_noyl 2-methylbutylcarbamoyi) a g 589 500.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
y!c:aa_’bamoyl]-2—methyibutyl})carbamate

41 | 2-Fluorobenzyl {(8)}-1-[(R)-8-chloro-6-
fluoro-3-((S)-2-methyl-1-thiocarbamoyl-

, ) 1Aa, 2, 1Ab,
butylcarbamoyl)-2,3,4,8-tetrahydro-1H- d a 3A 4 875 676.4
carbazol-3-ylcarbamoyl]-2-methylbutyl}- 18 S '
carbamate

42 | 3-Fluorobenzyi {(S)-1-[(R)-8-chloro-6-
fluoro-3-((8)-2-methyl-1 —thiocarbamoy!l- ' '

_ - | 1Ag, 2, 1Ab,
butylcarbamoyl)-2,3,4,9-tetrahydro-1H- 4 0 3A 4 675 676.4
carbazol-3-ylcarbamoyl}-2-methylbutyl}- 19 '
carbamate




anmino}-2, 3, 4, 9-tetrahydro-1 H carbazol e-3- 645 647.1
3A, 4 carboxylic acid ((S)-1-carbanoyl -

nmet hyl butyl ) am de 59 61 .

(R -6,8-Dichloro-3-{(S)-2-[2-(2, 6-

di fl uorophenyl)acetylamno]-3- 1 Aa, b, d, f,

143 netFydrgemt-an qyd) atx[m}a@&:{l@ﬂeqrp@—tetrahydr% 677 678.5
3A.4., 1 azol e rpoxylig acid ((
(Qﬁi%%%‘ﬁ% {;ﬂ)t?ia'gu{’igﬁ?t 5am’ de| 68 4 Fhyoyr obenzyl
{(:a%bamefllﬂm-@-@hﬂabydmm-lfluoro d((g, - Imet A5 - 14t W56.4
il o g,
el ?%Zgoﬁiﬁ%?ﬂ%yﬂ% @gr‘ixétrahydro 1 H 675 676. 4
_dp@r@ﬁpr@pyl@ardaam 3- yI _car banDyI ] - 2- met hyl but yl }
¢ ch BHS)=22-(3~

2 R u@?éﬁi@rﬁz?‘}b@’%"\éﬁ% J[thAa, b, d, h,
ummwanmmwrmw@mm@ynzz 3,44~ 9-t%t(\r5a251 gtr)o- 645 646¢. 3
LH—cra I|c By~ 12490.3A, a
A e dor? | 083
( R BrdEehoylayBarbb®)ainbR- (2 6-d| flguoro- '
hhen eLy; hy! pent anoyl - 1Aa, 2, 1fDb,
a‘?‘ﬁoﬁﬁ %Wtzjéﬁmb?g%wga@g rahydro-lH— d, f, 3A. 14 677

|45 B Blubrobearyai(d)d- [aqpmshwqwm-e- acid ((S)-|2- et hyl

- L-tLh r a

(ﬁz'jtf) SRR é‘:%rﬁi[ﬁ?%b@{(g 212 bA1Af) o
- Lerisgrhayiy2, } g@tchtgtraimidnm]l H3- net hy|l éFlAaéiA% d, 5 756.3
pent an -tetrahyd 8-¥v1¥ |3A 4 629

5%0%3%6'&3@?%&33( ik | o Taci (91
phenyl)propyl]carbamate

46 | 4-[(S)-3-[(R)-8,8-Dichloro-3-((S)}-2-methyl-
1-thiocarbamoylbutylcarbamoyl)-2,3,4.9-

iocarbamoylbutylcari lamoy) 1Aa. 2. 1Ab,
tetrahydro-1H-carbazol-3-ylcarbamoyi]-3- 907 908.4

- i d, g, 3A, 4
(3-fluorobenzyloxycarbonylamino)-

| propyllpheny! 3-fluorobenzy! carbonate
147 | 3-Methoxybenzyl {(S}1-[(R)-3-((S}-1-]

b -2-methylbutylcarb -6,8- | 1Aa, b, d, g, : '
carbamoyl-2-methy utycar amoyl)-6,8 a,b,d g 687 685.3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyi]-2-methylbutyllcarbamate

48 |4-Fluorobenzyl {(SX1{(R)}-3-((S)}-1-]

bamoyl-2-methylbutylcarbamoyl)-6,8- | 1Aa, b, d, g,
carbamoyl-2-methy utycar amoyl) | a gr 675 676.4
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyl]-2-methylbutylicarbamate |

49 | 2-Methylbenzyl {(S)-1-[(R)-3~((S)-1- ‘
carbamoyl-2-methylbutylcarbamoyi)-6,8- 1Aa, b, d, g, _

Vh2-mehylbutylcarbamoy) ' | er1 | 723

dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4
ylcarbamoyl]-2-methylbutyl}carbamate

50 |2,3-Dimethoxybenzyl {(S)}-1-{(R)-3-((S)-1-
carbamoyl-2-methylbutylcarbamoyt)-6,8- 1Aa, b, d, of 217 .718 3
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A, 4 '
ylcarbamoyl]-2-methylbutyl}carbamate




car banoyl - 2- net hyl but yl ) am de
{(9-1-[(R-3-((5)-1-
car banoyl -

64 4-Fl uo

robenzyl

2- met hyl but yl caf;bam)yl) 8 1Aa, b, d, g,

chl oro-6-fluoro-2, 3,4,9-tetrahydro-1H 3A, 4 659 660. 3

carbazal - 3- vlcarbannvll 2-net hyl butyl} carbamate 64
51 (&-Mapogbarybr o- €(3) rhEﬁRb%cS{)ﬂS) 2-[2-(4
1 LML ARNeNYLLO6E ]'638 ARypZ b b
lkéjrﬁ lﬂBSént anogqa % :% -tetrah Qﬁ) - 658 660. 388.3
JldiclfﬂIO@AZ,,a‘iE uqtrglaydﬁca tJEiZ@%@-boxyl3 ctacild ((S)- 21
Al angg )anj de 66 :
gzé}é}ﬂ%ﬁwgr o- - ‘( 2- a}léZ 4-di fluoro
52 plirey8-Pinbiery-Be(8)PolR- 8=nethy|pentanoy| 1Aa, 2, 1Ab,
{ 4,9-tetrahydro-1H §77 678.2
’f‘[}d@%eﬁy@étﬂg&ﬂmﬁ]ﬁ3 car boxyl ic1&gipgdd (K, ) - 2- net hyl -
| methyipeatahayioyinbhi.pld) atetrdbydre7 3 {\r . 645 | 646.3
: £ r { 22 [ 2774
1mocr§5p ‘]'é’g?’?@?‘{n"wgm%cﬁo] Tethyl 1Aa, |b, d, h,|
Jﬁﬁban@ﬁﬁanﬁmﬂpumD@ﬂWGQ tetrahydro 1 H |645 646.4 2,
Tesact o ((Sy=2-methyf -7 I-th
S AT A ey
Paﬁamhvle?-memyfbbt}@amc{y()ﬁ)ai '[@, p2d, g, , 2% 796 4
I et hyka 1Aa, |2, ; '
& é{ﬁ? g’r)%t%o ! y %Z rahydro TH d, f, 3A |4 659
mrham@)élr%a@ﬁlywad}@arm@ﬁw i cfacid ((S)-2-nethyl
54 |3-Trifluoromethylbenzyl {(S)-1-[(R)-3~((S)- ' '
= o 1}- = bs d! '
1 carbamoyi 2-methylbutylcarbamoyl) 6,8- | 1Aa, g 208 796.4
dichloro-2,3,4,9-tetrahydro-1H-carbazol-3- 3A,4 ' :
| ylcarbamoyl}-z-methylbutyl}cﬁarbamate
55 |3-Trifluoromethoxybenzyl {(8)-1-[(R)-3-
((S)-1-carbamoyl-2-methyibutyl- _ .
. 1Aa: b, dr 91
carbamoyl}-6,8-dichloro-2,3,4,9-tetra- 3A 4 741 742.3
hydro-1H-carbazol-3-ylcarbamoyl]-2- ’ '
methylbutyl}carbamate .
[56 | 2-Trifluoromethoxybenzyl  {(S)-1-[(R)-3-
{(8)-1-carbamoyl-2-methylbutyl- '
1Aa, b, d, g,
carbamoyl}-6,8-dichloro-2,3,4,9- A 4 741 742.3
tetrahydro-1H-carbazol-3-yicarbamoyl}-2- '
methylbutyl}carbamate ‘
57 |4-Fluorobenzyl {(S)-1-{(R)-6,8-dichioro-3-
S)-2-methyi-1-thiocarbamoylbutyl- .
() Y YR 1Aa, 2, 1Ab,
| carbamoyl)-2,3,4,9-tetrahydro-1H- dq 3A 4 691 692.3
carbazol-3-ylcarbamoyl]-2-methyibutyl}- G =
| carbamate




1-th iocarbanoyl butyl )am de 69
(R -8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-
phenyl ) acet yl am no] - 3- net gyl pent anoyl - |
am no}-2, 3,4, 9-tetrahydro- 1H car bazol e-3- 3A, 4 643

Aa, b, d,

f,

644.4 carboxylic aci d ((S)-1-carbanoyl - 2- net hyl
58 by)¥d, 9-Bibh@ro-34(%)-2 (a1 (4-fiuoro- } B
r opheny acety
?ﬁ%ﬁ éiﬁ%@fﬁﬂ%ﬂéﬁ%'&ﬁg gl b B, 2 1
émfnb}JQGGiF@fdgﬁhycl&oliH%s%émer- oﬁéﬂ 'd, f64BA, |6FR7.1
4 carpazo bo ic aé ((9)-2-cycl p-
EM Hbeal BT ol do. 71 *
RethtbltySdmide[ 2- (2, 6- D| f1uorophenyl ) acet|yl -
nf anovl :\m [l 1 8 1I\:~. :’ !/_\\b’
R0 &BIcBIREr- RS2 3\69 tetrahydro 1 H ld, f, 3A 4
Qﬂﬂucﬁ%e&yl% fykmﬁb e:3-3 car boxyl ic acid (J(S)-2-cyg¢lo
{D% i ocar bg ett m #&a.a6d, 72 677 678.5
PUoeHPRNATEP s Al FIERETD). [ 2942, 11 dor d -
myﬂbbﬁﬂé‘—BWaﬂjﬂxﬂQi %cigaet brg)h n)ent agoy | 1Aa, OI2, f 1Ab,
am n tetra ro-1 Hijcarbazol e-{3- , | 3A, 4
%‘%‘@’%3 méﬁ%‘%m'ggac. d ((S8)-2-cyclopgropyl-1-thio
60 mamamwhm hyl ){@SﬁtﬂRR)-E?chloro-a- _
ké? Eﬁ %‘ @fl uor oghenyl ) acetlyl - a m
rfB*Pms3' Rnesar afigrrbamoyhoy - &Arkﬂ'ﬁ@a' 2, 1Ab,
éaaaﬁ@hdiw)L% 24@étr9Hy@@nahydr . i i 6‘9:) 6%Y53 | 676.4
4 carbazo I{c dagieh (( D) - 2- et hyl -
fafqﬂz/ék%vlpwaﬁwlErw?ﬁﬁlﬁa‘ﬁ-
oQ}ba’Bna[téS) 2 [2-(2,6-Difl uorophenyl)acetyl -
hvl nant 'JI"\I‘\\II A Nnal Q9 + 1
61 R) 6‘8’D|ch|oro-3 ey 2237~ T T
fi henyljethyl -3-
uorophenyl)ethylamino] | tAa. b, d, h.
methylpentanoylamino}-2,3,4,9-tefrahydro- aa 4 645 £646.3
1H-carbazole-3-carboxylic acid  ((S)-1- ’
carbamOyl-2—methylbutyl)amide
62 |(R)-8-Chloro-3-{(8)-2-[2-(2,6-difluoro-
henyl)acetylamino]-3-methylpentanoyl-
phenyl)acetylaminol-3-methylpentanoy 1Aa. 2. 1Ab.
amino}-6-fluoro-2,3,4,9-tetrahydro-1H- 4.1 3A 4 677 678.4
carbazole-3-carboxylic acid ((S}-2-methyl-| Y
1-thiocarbamoylbutyl)amide
63 |(R)-8-Chioro-6-fluoro-3-{(S)-2-[2-(4-
fluorophenyl)ethylamino]-3-methyl-
phenylethylamino] ‘me y 1Aa b.d, h,
pentanoylamino}-2,3,4,9-tetrahydro-1H- 3A 4 629 630.4
carbazole-3-carboxylic ~ acid  {((S}1- T
carbamoyl-2-methylbutyl)amide
64 |4-Fluorobenzyl {(8)-1-[(R)-3-((S)-1-
carbamoyi-2-methylbutylcarbamoyl)-8-
1Aa, b, d, g,
chloro-6-fluore-2,3,4,9-tetrahydro-1H- 3A 4 659 660.3
carbazol-3-ylcarbamoyl]-2-methylbutyl}- '
| carbamate




lAa, b, d, f, fluoromethyl-2,3,4,9-tetrahydro-1 H
677 678.2 3A 4 carbazol e-3-carboxylic acid ((S)-1I-

car banoyl - 2- net hyl but yl ) agitde

75

(R-3-{(5)-2-[2-(2-Fl uorophenyl)acetyl

.f’

carbazole-3-carboxylic acid ((S)-2-cyclo-
propyl-1-thiocarbamoylethyl)amide

m nol - 3-net hyl pentanoylam no}-8-tri 1Aa_ h_d
65 { [Rich-Bhiorch§luoroB-USe2{2t4-ahydrp-1 H 659 660. 4
¢ay; dic acid ((§)-1- 3A 4
¢ca %gﬁn%yﬁn%eﬁggrﬁg?%utéfrg am de [7fAa, 2, 1Ab,
A0l 35RBL OYb G @ Jagy! @@po) -8-tTT T jAa, 2, | |AD,
fil uoror?e?g%té% %@ 9- tetrg@ydro 1H d, f|, 3A 67%
erethyl- Tﬂil@eﬁrm@ll@ﬁﬂhdhﬁ%oxyl ilc acid ((9)-2-nethyl-
I PRy bUTty )
_66 E%)BSE N o?g('%zzt%ghfﬁ E (2 6-d|f| uoro phenyl
awwmmﬂmmorasmmqmmﬂnoy 12,2 1pb,
t r ahy t Aa, g7z 1|Ap7g.2
(E%P@;g%g O%é)lé %ggﬁatﬁfggcgﬁ boxyll id; fa8A, & (|(S)-2-cy¢l o-
{icarbazoEa3-carbopylispadid {(S)Riroethylbanoy| et hyl|)am i de 66
§ p%m t he .LHRH |ant agoni stjic effect of
o;(r%g%n %;tﬁm% c;R{wentl on ILIA LHRH regceptor-1igand
67 biR)B-GigormsBayoroPeii®ralfel4pr eparjat i ons) § Assay
HB]%- kR experliments werje carried out
Wo‘?%;ﬂeﬂﬁ%@l&ﬂl rep g%a lons firpxa, bad, fpijftuitary cells
e radnoNi@mingia, 3y4§t’t¢f@€rtgﬂsﬂ Hkpr dss gt § ZJgHFEH r@ept or 646.4
T&ﬁbég 28l pURGRE Ay KBIL.5.r68 1i[ D- Tr p6]  LHRH
gg?ﬁ%e%rtrg’tﬁql on og( 2) 05 ﬁﬁ Unl abel ed 10
HW%B}MMWM@Q@'%M in a cqncentratign of 1pM or
68 B Lot roB et Sed | thedesijrTed
concent rrgﬁjon &?L{F’ gtltl on. After an incubatjon
_ ﬂuqﬂéomﬁnsglaacwwmn@a 3am yi- 1Ag. 2. 1Ab
pentanoylamino}-2,3,4,9-tetrahydro-1H- ) f 3’A 4’ 659 660.4
carbazole-3-carboxylic acid ((S)-2-methyl-{ .
1-thiocarbamoylbutyl)amide
169 | (R)-8-Chloro-6-fluoro-3-{(S)-2-[2-(2-fluoro-
phehylacetylamino]-3-methylpentanoyl- 1Aa. b d. f
amino}-2,3,4,9-tetrahydro-1H-carbazole-3- 3’A ’4’ ' 643 644.4
carboxylic acid ((S)-1-carbamoyl-2-methyl- '
butyl}amide ‘
70 | (R)-3-{(8)-2-[2-(2-Fluorophenyl)acetyl-
ino}-3-methylpent lamino}-8-
amino]-3-methylpentanoylamino} | 1Aa, 2, 1Ab,
trifluoromethyl-2,3,4,9-tetrahydro-1H- 4 3A 4 673 674.2
carbazole-3-carboxylic acid ((S)-2-cyclo-|
propyl-1-thiocarbamoylethyl)amide
71 [(R)-3-{(S)-2-[2-(2,6-Difluorophenyl)acetyl-
' -3-methylpentanoylamino}-8-
amino]-3-methylp Vi } 1Aa, 2. 1Ab,
trifluoromethyl-2,3,4,9-tetrahydro-1H- : 691 692.3
' d, f, 3A, 4




4C, the bound |igand was neasured by scintillation
(Hal nos et al., Proc. Natl. Acad. Sci. USA, 1996, 93,
2398). 15 Eval uation The Bésult obtai ned was the

percentage proportion of bound |igand in the presence
of the conpetitor.related to Hy bound

piRopoEhiosnbHroCHe (B bl G Tydee| resul t for sel ecfed

¢ORBRY géngérﬂmgp@_ln%t@pen%g] val ues were [cal cul-at¢d by
mon| I 'near é16%re55| on anal SI s Ma,chéAb,o;npe

é{jl on 5
pRBING}-2 20" S8y HO-1H-parPg or 3 i gand |bi n asf-
| &sboxy88 Ubdi§, (B adsto |-]_m@Lues’ for sel ected
f>ubst)gﬁces Su stpgﬁge Ecﬂéﬂ 7 6.9 x./10-9 48;8.0 x
|erroemedetiyliamige 10 67 6. 9 x 1o 9" 68 1.[0x10"9 75 5.9

K(R) 5 {ES’) 2- {? 256 leP&orH:Shéﬁy])é?etVlL gures I. - [/ show the

Teasure tion t he LHRH rieceptor-|i gand
ﬁrﬁ@Phéﬂéﬁé@&?ﬁf\Fﬁﬂowam%ﬁtpD Tr p%%)a}lz}-%%)—l and t he

ﬁ&&ﬁ&ﬂyﬁw@a@a@ﬁ@@dé&ﬂMS 66 75¢gd 76)594.3
L'HRH receptor-ll anrd &if i3A, #g |assay :

| Qarr%ﬁ’?@fee%ﬁé@oﬁyﬁk g (S)-2-metRtlerial s: 1251-Triptorelin
ﬂ-ﬂ'ﬁ’éca('@my was purchased from|Bi otrend
or rmn\/\

Col ogne The speciffic.activilty was i h each—
HRS - B3| Qﬁzf%%'léomphe’h’ﬂ)ﬁ@ﬁ“y'chem cal s arle purcha:ed
Jrﬁlﬁbp@m%@eeatanggaﬁqmsm the highest purity 1D
avai | abl e |1 culture: Trans|f &&s,daddfTK ceIIs (AT%‘C;

Nbioramety-253.4 eyt ed i | DVEM predilum o775 | 5782

| darﬂyazbreoge&bbk :@ Tegdﬂ@ol ogERs.| Germany) jwith
penicillin , Strepgtonycin 0.1 ng/nm) and

,@aﬁ%ﬂqyﬁg Tﬁhﬁﬁuwnﬂ'fi? and 10%fetal callf serum [ FCS;

|(R\yJ31{ gg@(z k_;LFﬂ@)er%ﬁmjmquJ es,| Germany) [on plast]c

ti ssue ‘cul ture plates {Nunc Ger many,

aminoj-3- methylpentanoylamlno 8-tri- 1Aa. b.d. f

a! L L H]

fluoromethyi-2,3,4,8-tetrahydro-1H- A 4 659 660.4
carbazole-3-carboxylic ~ acid  ((S)-1- T
carbamoyl-2-h1ethylbutyl)amide

(R)-3-{(S)-2-[2-(2-Fluorophenyl)acetyl-

ino]-3-methylpentanoylamina}-8-tri-

amine]-3 methylpentanoy ) 1Aa, 2, 1Ab, _
fluoromethyl-2,3,4,9-tetrahydro-1H- 4 f3A 4 675 676.4
carbazole-3-carboxylic acid ((8)-2-methyl-| =
1-thiocarbamoylbutyl)amide

(R)-8-Chioro-3-{(S)-2-[2-(2,6-difluoro-

henyl)acetylamino]-3-methylpentanoyl- o

phenyl)acety ] ‘ yip Y 1Aa. 2, 1Ab,
amino}-8-fluoro-2,3,4,9-tetrahydro-1H- 41 3A 4 ' 675 676.3
carbazole-3-carboxylic acid ((S)-2-cyclo-| |
propyl-1-thiocarbamoylethylyamide
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245 x 245 x 20 mm). 20 Testing: 80% confluent cell
culture plates are washed twice with 50 m of
phosphat e-buf fered saliné6(PBS) and then detached
with 0.01 M EDTA solution. The cells are pelleted by
centrifugation at 200xg for 5 mn in a |aborator -
I coemphelirtioncehdhe. LHEEH namipgontsiie wEact ofpepmapupds of the
invensispended in 3 m of binding nmedium (DVEM 10 nM
- Hepes; 0.5%BSA; 25 0.1% NaN3; 1 g/l bacitracin (add
fresh, stock 100x); 0.1 g/l SBTI (add fresh, stock
1.1A 1008 retRftdrigah@ bindiri) 8dsay Im@RPANE prégardordd)y pan bl ue
staining In a Neubauer  counting chanber. The cell
suspension is adjusted with binding nmediumto a
Assggoncentration of 5 x 105 cells/0.05 m . Binding
—studies for conpetition plots are carried out as -
Hetemplagoiie atrepetitifh exparinentubeteaacarded oB0 singememplans dierasatiqns

_ . : ! ; S
rom FYp R, SOl BN Berur i Bl g g hrh HicBlr TR igand
used ph tiif cabe waaHETIHRSEPGHLHRH tna snoacernitradien ofh0f WY, pPnlageled
[D-TrhGRAFKH HA HddO o dofiedttditoR'sPH Bt Br b 1dd ShpREAANA L in
e tracer concentration is ‘adjusted to approx. 50
the desiceccenncenteations tod compatittsb Ader an incubalinn Ene opE0 migpies at
°c, $61 GIR B tyes dritidlon @BFAOR A 0lPvEe naill. ABSY,
4°C, B BB g bt heenlrBd oy (RGP P et
Sci. B4 9298993, 8¥%8)i nt r oduced into 650 pl conical tubes
(Roth, Germany). 50 pi of the cell suspension are
pi petted thereon, followed by 50 pl of the test
Evalugtiypt ance/ tracer m xture. The tubes are capped and
i ncubated with wvertical rotation in aﬁn i ncubat or at ¢
The rggult $RiAINGOWAS e RITEITASHRGRARPR T beynd IggRp i efrasesise O
the c&RpdtldrirbIgRd tb thesSRichily BrPd(presiich oftRe BBt (Sle 186t for
rpm and subsequent Ié shock- frozen |j %quﬁ N2. The .
selected poipprndsna Teble SlpElLreYalyes were GroHialafy PAHe TPEgssion
analy$if bPthBE8RBERRN pfsint i ng vials (Roth, Germany). The
remai nder of the conical tube with the remaining
supernatant is |likewi se transferred into a counting
Table¥d:al . THRHTPESEM d ¥Rfing! @é—‘s%%( fest N'vedults,CECY @hd Ki
for 1 mn/sanple. Evaluation of the sanples takes
pl ace ¥alpes forpelented sepsiapceshe specific bi ndi ng
conpared with untreated cells, after subtraction of
the nonspecific binding (excess_of un]abel ed |igand,
1 NV by ®#Ebstanef GraphPad Pri §fsor alternatively by
means of | OMMM software. 69 Takhe 4: LHRH
receptor+iligand binding agsay test results, ECso
val ues for a nunffer of se|ectfe@xdRénpljary substances

Exanpl e B+reing 31!? Adt-orom NeE o9

66 72107
67 6.9 10°
68 1.0 x 107
75 5.9 x 107°
76 T 27107

‘Figures 1. - 7 show the measured competition plots of the LHRH receptor-ligand
~ binding assay with ['*1}[D-Trp6]-LH-RH and the selected substances (7, 48, 66, 67, 68,
- 75and 76). ' ' : o '
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No. r-LHRHR ECSO [ pM 4-Chl orobenzyl
{1-[ 3- (car banoyl - 2- met hyl pr opyl car banoyl) -6, 8-di chl oro
- 1 0.2609 2,3,4,9-tetrahydro-1 '
“H car bazol - 3-yl car banoyl ] - 2- met hyl - propyl }carbanmate 2
~ 0. 2051 4-Chl or obenzyl
{1-[ 3- (car banoyl - 2- et hyl pr opyl car banoyl ) - 6, 8-di chl oro
1B P PR Ph T ooy (o8 T 0 bamate 3
0. 0472 4-Chl or obenzyl
{1-[ 3- (car banoyl - 2- et hyl but yl car banoyl ) - 6, 8-dichloro
2,3,4,9-tetrahydro-1
Mamhggarbazol 3-yl carbanoyl ] - 2- et hyl - butyl } carbamate 6,
8-Di chl oro-3-{2-[2-(2-fl uorophenyl) a
cety | ami no] -3-neth yl 4 0.0048

~ 5|-Triptotedin ¢Y31-4Dj-Tipp-Gh RH A4S tietheahy fom-Riotrend (Cologne, Germany).

Theﬁggﬁl gétf}&}/)‘ﬁ/g?nﬁ%&gé\%'zgsa&n%& car baroyl - 2-m
All oth@mqbemcatS{ aref purcBasaduiersperemyerriat seyrcasnin og ighest ﬁwfy
availdbi®- 09835 pent anoyl ami no} -2, 3, 4, 9-tetrahydro-1

H car bazol e- 3-carboxylic acid (1-

car banoyl - 2- met hyl butyl )am i de 6 0.1037 2-Chl or obenzyl
Cell dulturfe3- ( 1- car banoyl - 2- net hyl but yl car banoyl ) - 6, 8- di chl or

o- 2,3,4,9-tetrahydro-1

H-car bazol - 3-yl car banoyl ] - 2- met hyl - butyl } car bamate 7
Transfeqdeyy d-Thengsglls (ATCC No. CCL-1.3) are culivated in DMEM medium

(InVItr{)éyéx{ 6.if8- fﬁé&'l?mlo@)? 33'de¥mﬂﬁ})hwth IsdnfthiiRe 1 BRND YU B SERRaIn
(0.1 n@’@@r%ﬁzﬁvta@' @é}%ﬁﬁﬁ&?ﬁ %hedetAl s AT (B Saliiggen Life

Techlﬁﬂxﬁgled ‘Ee[r&abﬁnzcyi oplysthr bitssyé arulture plates (Nunc, Germany,

1-carbanoyl -2-m ethyl 8 0.0453"
245 ng}t y>1 moyl ) - 6, 8-dichl oro-2, 3, 4,9-tetrahydro-1
H car bazol - 3- yI car banoyl | pr opyl } phenyl carbonate

Testi nzyI
8-di chl oro- 3- (2-net hyl -1 -t hi ocar banoyl but yl car ba

80% @ﬁﬁlpynt cpd) qyltgrgmates @rqwgslﬂ@t fwigey Wity 5@ ml of phosphate-buffered
salineiPe®) *éﬁé aﬁdété@%ﬁhﬁﬂw b] MBED#A solution. The cells are pelleted by

centipde{cs 4 20848 kRGN0 FRBPT P GeyIEar BXers) CRmBnl She 6!
pel[gt& z?es;&s;éabrﬂle?lx?,SlCinIOderEdlm@tTreahmd(WEM; 10 ml\_/l Hepes; 0.5% BSA,
0-1% NG A 10T REA, Tt R B E0R SR e g stock
1000x|lHRH thec eglt oourlti igadederbiimedi by Tagssay bluesstainiguint 8, Nedser
c:ounttéf;';l Hﬁ?negeg Tg géfingﬁ %lOﬁELRE' & e&xﬁmpltﬂﬁ&né%é&%c% a

ut onom nane
concentratlon of 5x 10 ceI s/O 05 ml.

Binding studies for competition plots are carried out as duplicates. The test substances
are employed as 10 mM DMSO solutions. They are diluted to 4 times the final

" concentration employed with binding medium. 25 pl of the substance dilution are mixed

with 25 Ul of tracer solution ("®l-triptorelin or "l-cetrorelix). The tracer concentration is
adjusted to approx. 50 000 cpm (measured in a Cobra Il, y counter, PE Liefe Science,
Germany) in the final reaction volume of 100 pl.- ‘

200 pl of siliconefliquid paraffin mixture (84%:16%) are introduced into 650 ul conical
tubes (Roth, Germany). 50 ul of the cell _suépens_fon are pipetted thereon, followed by
50 ui of the test substance/tracer mixture. The tubes are capped and incubated with
vertical rotation in an‘incubator at 37°C for 80 min. After incubation, the samples are -




EC50 [ pM Benzyl '
[1-[6,8-dich|oro-3-(2-nethy|-1-thiocarban0y|- 12

0. 0392 butyl car banoyl ) -2, 884, 9-tetrahydro-1

H car bazol - 3-yl carba- m

oyl ] - 3- (4- phosphonooxyphenyl ) propyl ] carbanate 6,8-D

' centifGdHd0moa F=hififl @(%nﬂr‘ou@fefﬁ{ﬁal%nyét)@@&bw &9 bidkqerily shock-

fozeBam Bt eartin df 14thana ool pelstdngti o 204 LapSiese) BoweRPEse
“countingy lible (Rath, @e(rlﬁanse)t Tyd rdrrdifdeo cé thzacaydab tubg | itinthel eerBaining

'supeﬁx Pan't is IllJ%V\)tse Tj’ n ?e?f[i%ﬁt{:)g? é@gég ViaP The rRea!%uPerﬁbn\{lte)keQ ptéce

inayhydh@iﬁpﬁdﬂphﬁﬁ@ﬁyrylan1no] 2,3,4,9-tetrahydro-1

' -Eva!dﬂ’hﬁﬁr&aﬁ'@ %a regafalRQ§Ydléc5é %ﬁbld calculation of the specific binding
yl - I ocar banoy

(2
comp@reai mﬂ& HPE@%B@%% eler %Wﬂaﬁf&rb?m@ﬁwoﬁﬂe&}@rc&Hﬂﬂ’@nﬁexcess of
unlate®@] Hgdnaet hyd) Bhormrah80BraphPad Prism or alternatively by means of
(meﬁintﬁ%gglan1no} 2,3,4,9-tetrahydro-1H carbazol e-3-carb
‘acid (1- carbannyl 2- et hyl propyi ) am. de _
5- [3 (1- Car banoyl - 2- nethylpropylcarbannyl)-6,8-d
ichloro 17 0.5252
2,3,4,9-tetrahydro-1H car bazol - 3-yl car banoyl ] - 5-[ 3- (4-
_ fIuorophenyl)proplonylan1no]pentylannon|um
trifluoroacetate
6, 8-Di chl oro-3-[2-[3-(2-fl uorophenyl) propi onyl am
inol-4-(4 22 0.02465
~hydr oxyphenyl ) butyryl am no] - 2, 3 4, 9-t etrahydr o- 1H—carb
azol e- 3-carboxylic acid
(1-car banoyl - 2- met hyl butyl )am de 6, 8-D i ch
| oro-3-{2-[3-(2-fl uorophenyl )prop ionyl amin o0]-3-m
ethyl - 23 0.0729 pentanoyl am no}-2, 3,4, 9-tetrahydro-1
H-car bazol e- 3-car boxylic acid
(1- car banoyl - 2- met hyl but yl ) am de Benzyl _
{1-[6, 8-di chl oro-3-(2-nethyl -1- thiocarbanoyl 24
0. 0135 butyl carbanoyl) -2, 3, 4 9-tetrahydro-1 '
- H carbazol - 3-yl car ba-
nmoyl ] - 3- [4 (2-{2-[2-(2-nmet hoxyeth oxy)ethoxy] eth
oxy}- etho hen | ro | carbamate Benzyl
{1-[8-chl oro-6-fluoro-3-(2-nethyl-1-thiocarbanoyl - 25
0. 0042 butyl carbanoyl)-2, 3,4, 9-tetrahydro-1
H- car bazol -3-yl carba- moyl]-2-nethyl- b utyl}carb a
mate 71 11.2 Inhibition of LHRHinduced LH secretion
fromrat pituitary cells'in vitro Materials 5 The LH
. concentration in cell culture supernatants was .
measured using the rat |uteinizing hornmone (rLH)
enzynme i mmunoassay (EIA) system ELI SA (RPN 2562) from
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0.0075

Benzyl [1-[6,8-dichloro-3-(2-methyl-1-thiocarbamoylbutylcarbamoyl)-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-3-(4~
hydroxyphenyl)propyl]jcarbamate

11

0.01725

Benzyl [1-[3-(1-carbamoyl-2-methylbutylcarbamoyl!)-6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-ylcarbamoyl]-3-(4-phosphono-

oxyphenyl)propyllcarbamate
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0.0135

Benzyi {1-[6,8-dichloro-3-(2-methyl-1-thiocarbamoyl-
butyicarbamoyl)-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarba-
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ethoxy)phenyllpropyllcarbamate

25

0.0042

Benzyl {1-[8-chloro-6-fluoro-3-(2-methyl-1-thiocarbamayl-
butylcarbamoyl)-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarba-
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25

30

Tine Relative LH concentration (%9 (h) (averages SEM
conpared wth the concentration before treatnent) -4
97.4+15.3 -2 110.8 12.2710 91.8 19.1 +4 19.6t 8.9
+6 10.1 3.2 +24 65.113.9 +48 110.633.0 +72 268.4
93.0 15 74 Table 7: Relative LH concentration in rat
plasma after treatnent with substance 68 in a dosage

2 Nk q HAHS T SYEeTA 1 QuitaiyUefis il Vit
t Tllﬂélgﬁéma‘%‘ﬁ‘vﬂe Lf\%‘%‘%@e"ntran%%’gz%rp&?%) L”{avereagés ”SOEM
conpared w th the concentration before treatnent)
-24 105.4 12.7 0 95.0 9.3 +4 17.4 3.3 +6 16.0
Mat
_ggrié% +8 12.9 1.0 +12 16.0 2.6 +24 65.7 10.8 +30
The IZ8. ¢gncentraion| In cBikrasuter aupesnatantst wes aneaiyordl $eing the rat

w384 L) TR g s o

| Ameralzam oRfiarmacifia Biotgeh( ML othed cpl]ﬁz)icais)-used were from commercial

sources in the highest purity availabie.

“Cell culture

Juvenile male Wistar rats (Harlan Winkelmann, Germany) were sacrificed by
decapitation, and the pituitaries were removed and taken up in Hahks’ buffer (HBSS)
with 0.3% BSA and 10 mM HEPES (pH 7.4). Pituitaries from 20 rats were réquired to
carry out one experiment. The cells of the anterior lobe of the pituitary were separatéd
from the remaining tissue by incubation in Hanks' buffer with 10 mM HEPES (pH 7.4),
0.3% BSA, 1 rhg/ml hyaluronidase (type Vill), 1 mg/mi soybean trypsin inhibitor,
10 pg/ml DNAse! and 1 mg/ml pépain at 37°C for 30 minutes. A sterile Pasteur pipette
was used to disperse the cells, and they were subsequently pelleted by centrifugation.

 The cells were seeded in a density of 2.5 x10° cells/well of a collagen-coated 48-well

plate (Becton Dickinson) in DMEM medium (Invitrogen Life Technologies, Germany)
with 10% fetal calf serum (FCS; Invitrogen Life Technologies, Germany), 10 mi/l
nonessential amino acids and 10 ml/l Pen/Strep (penicillin/streptomycin).

Assay .
The medium was changed after. incubation at 37°C, 5% CO, and 95% humidity for

48 h. The medium was replaced by LHRH-containing (10 nM) medium or medium

without LHRH and test substance in appropfiate concentration. After a further
incubation for 3 hours, the cell supernatant was harvested and frozen at -20°C. The LH
content was determined by means of ELISA in triplicate determination in accordant:e

with the manufacturer's (Amersham Pharmacia Biotech) instructions.
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Receptor affinities (1C50 values) of the conmpounds of
the invention of the general fornulae (I, la and |b)
wer e measured as described2by E. Heuillet et al., J.
Neurochem, 60: 868-876 (1993) and D. Aharony et a
Mol . Pharnacol 44 356-363 (1993) comercially by
Cerep (Assay 826 1 h on page 67 and Assay 826-2h on

TablP§0e : ﬁin@b[tiﬁof &ﬁRﬁ%@@ﬂ?ﬁe@sﬂﬁ %%r_‘eé@ﬁsﬁ%g%gﬁtﬁﬁﬁ% cells
(h) 68 by sfeqed substagges3. 8 NKI (h) 76 1.9E-06 8. 4E-07

2.3 NK2 (h) 76 1.5E-06 8.1E-07 2.3 75 Figures 8 - 11
show conpetition plots neasured in the NK1 and NK2

tor-1i i i ith [S o
Shisez " 1 SP OFR tng | NLalopimicea. 10)  oft RHEI"

and t ha ctaod cuhct ancaoc (£Q anrl Z6)

Deﬁonstrallrbﬁéo%x?gmsat ur at i 3H-3soPbi | i 1 yul n vngé’r

foyg the conpoudsiofm thg i nvention of the general

: __'f_o:_no,u_a,e__L,_La_aan_i_b;_m%ax_ﬁr_afmn SO ubi- iy
~ watfer was|det érit Hed¥i n dccor'da c"v'ei%\gth the fol F%\% ng

TO7descripti on3imimitidie dogsd vapg of the 43%

substances and-to inmprove.-the wetting-oflthe - sappl es-

a Haxi mun of SABNEM was [adddd8 TFhe-Bont bnt  was39%

chag Ked by USkRGk @3¢ v HPLC UV fmided.2 The|Tresul t goar e
summarized in Table 8 hellow Tabhle. 8: \Ater :

solubilities of selected compounds 15 Conpound .
Saturation solubility in Conpound nane nunber wat er

'- Benzyl [1-[3-(1-carbanoyl -
I3 E?‘!/F‘EWHRBW)SUBPF%SHWH th%P@S?asoszaétrﬁadrraFﬁ/dr o-1

H car bazol - 3-yl car banoyl ]- 11 39.9
3- (4- phosphonooxyphenyl ) propyl] carbamate Benzyl
Materjale 1 6, 8- di chl or o- 3- [ 2- met hyl - 1-

~ The ItHicopeman®y ibtey bleahbaTkiratdd ratsdwad meaBdre@ using the rat

luteinizing hormone (rLH) énzyme immunoassay (ElA) system ELISA (RPN 2562) from

~ Amersham Pharmacia Biotech or of LH RIA - AH R002 rats; from Biocode-Hycel,

Liége, Belgium. All other chemicals used were from commercial sources in the highest

purity available.

Animals
10 days before the start of the test male Sprague Dawley rats (Harlan Winkelmann,

Germany) weighing 190-220 g were anesthetized with ether and castrated and

‘provided with a silicone catheter for permanent blood sampling.

"~ Assay

At the start of the test, before administration of the substance, blood samples were
taken and the LH leve!l determined. The substance was then administered crally in the
desired concentration. The number of animals used in each group was 8. At the stated
times, further blood samples were taken. The blood was collected in heparinized
sample tubes on ice, and the plasma was obtained by centrifugation at 3000 g for 10
minutes. The plasma samples wére sfored at -20°C until the LH concentration was
measured by ELISA or RIA. The LH concentration was determined by an ELISA or RIA

‘in duplicate determination in _accordahce with the manufacturer’s (Amersham
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15

tetrahydro-1 H carbazol - 3-yl carbanoyl] 2-nmethyl b
utyl } carbamat e Benzyl [1-[3-(1-carbanoyl-2-nethyl -
but yl car banoyl )-6, 8-d ichBoro-2, 3,4,9
tetrahydro- 1H car bazol - 3-yl car banoyl |- 9 150. 6
2-(4- hosphonooxy henyl )et hyl] carbamate Benzyl
Pharm@cl[a Qt@cm}aﬁvrm yeol) metrugtions.Exanpl e 295
but yl car banmoyl ) - 6, 8-di chl oro-2, 3,4, 9- from
tetrahydro-1 H-carbazol - 3-yl carbanoyl.] <0.05 WO

. Evalyptippnangsftistzsnet hyl but yl ) carbanmate A2 76 Benzyl

Slncé i'he{ r%’csg %V\%WQ Ecd{ﬁéreﬁ‘@é&y[h'thmm‘tﬁtﬁ[ §}QQ,oncentrat:ons owing to

carbann | or o- 2,

 the ;mw hﬂUEaF‘Iec%ﬁ%%t@@I oéLw dbe bfa?h@wl}&fw@ gatmggs with the

-(l-car arm

subs@ﬁéf%é@e’ggeer? 1%%@6' QéJEVér)aQé"sr Qﬁth@%&wd\?al L&?&ﬂ%’entratlons and
corregmrﬂ t@ékp@;é@ﬁ% |V§Iug @l tﬂ]ie@:ﬁrpqgrd@iazpcgnqg fay eaplp igjvidual animal were

_ca!cu‘a?éd‘ aé%ygélé’tivé Esrichbaidl vamphiea RaMeé 11:H GoBberd¥ation ti/efore :

837 3-(4-hydroxyphenyl)propyl]carbamate A2

_ treaf%ﬁonstratl on of the nmetabolic stability of the

compounds of the general formulae (I, la and I b) 5
The nmetabolic stabilit |n relatlontollv ith
Tablgficr os Hptatives pllcicoges n (gt )‘atva’oaS"l?eta@'ran “%?f"?eﬁ‘t wi

-accor dapp&tanté 7 ik %ééﬂgbqwmg /R lin BbILAGK HS181,2-propane-
substances were incubated at a test concentration of

1 or 19'%[@\ch rat |iver microsones or human |iver
m crosones at 37C for 45 mnutes with addition of

NADPH. An HPLC NSLNS at—hgd_LO_ans—subse-q-ueTt ly used
f:gnggﬁﬂtdl fy t?e uniet abF?'lét!ngq_l-P oncentre;l%on?"}Sal ting
' (h) {averages + SEM compared
with the concentration before
. ~ treatment)
-4 974+ 153
-2 — [1108+122
0 91.8+£19.1 .
+4 19.6 £ 8.9
+6 | 10.1+3.2
+24 65.1+13.9
+48 110.6 £ 33.0
+72 268.4 + 93.0
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. Receptor affinities (ICsp values) of the compounds of the invention of the general

15

relative to 100%

The results are summari zed in Tabl e

9 below. Table 9: Metabolic stability of sel ected

conpounds in relation to F#ver

speci es

stablllty (rat)
Table &: [1 H?e at,n@cd,\}-é

15 Met abol iC

m cr osones of vari ous

Met abolic stability Conmpound

r‘if‘]“ cpg%evgqo 3;})10 und I|i)£§a,'l_:1rrrnl:"a Oél)fpelil' nR"gerttnLe]ht hWith

{(S) - 1-dubBlarkeBsdh dddWagebf (169 g/kg TR Sapltol HS15/1,2-propane-

-t hi ocar banD | but yl
7 78% 61O (3¢

WAr bazol -

butyl}carbarmte (1 NM 77 Benzyl

car banoyl) -2, 3, 4, 9-tetrahydro- 1H
3-yl car barmyl] 2- et hyl

1 H 11

am no} - 2,

1

[(9)-1- B -=3-((S)-carbanmpyl 2-pethylbuty—
carbanmoyl )-6, _8 dichlaro-2,3,4 9-tetrah g 1
n.d. 77% car b2l - 3-yl Fg%{gtﬁfgﬂ.g-y?c]ncgnt(%oxcz/u
= phosphmooxyph yl)- pr % b@gﬁ M (R)-8-Ch
| or o- 6- uoroﬁg (S) ?% %’% Smgére'éi
uor ophe 1y| ) acet yl ani nq] wBh thetdopbentaéion hefosd 3
3,4, 9-tetrahyd ro 68(80% 75
H car bazol e- 3- carboxyl]i ¢_aci d%rf%@enﬁ) net hyl -
-t hi ocaf-gdnoyl but yl ) aniidé.4 i('llZ)? Pl\/p
(R - 3-{ (52 22F—yerepheny
A 95.0£9.3 K&
+4 17.4 £ 3.3
+6 16.0£ 1.5
+8 12.9+1.0 .
+12 16.0+ 2.6
+24 65.7 £ 10.8
+30 78.1+ 7.7

Demonstration of the antagonistic effect of the compounds of the

invention of the general formulae (I, la and Ib) on receptors of the

neurokinin family (NK; and NKj)

formulae (1, la and Ib) were measured as described by E. Heuillet et al., J. Neurochem.,

60: 868-876 (1993) and D. Aharony et al

Mol. Pharmacol, 44:

356-363 (1993)

conimercia!ly by Cerep (Assay 826-1h on page 67 and Assay_826-2h on page 68 of the

- Assay
NK1 (h)
NK2 (h)
NK1 (h)

" NK2 (h)

. 2005 catalogue).

Substance IC50 (M) Ki (M) nH
68 1.4E-06 8.4E-07 2.0
68 1.6E-06 - B.5E-07 3.8
76 1.9E-06 8.4E-07 2.3

1.5E-06 - 8.1E-07 23

76
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a cetylami no]-3-nethyl pentanoyl- a mi n o}-8-trifl
uoromethyl -2, 3,4, 9 76 69% 84%
t et r ahydro- 1H car bazol e- 378arboxylic acid
((S)-2-nethyl-I-thiocarbanoyl - butyl)am de (10 Nl\/p

S) - 1[(Rz 3-((S)-1-carba-

_ Benzyl {m; ‘
Figurasy$ - 21 raseiyloppeii daplBiaresas) ceg), ig theeRiKipang 95 recepigi-ligand

bmd:ﬁg%gééz% Carﬁ/[)ettg) ?@Fgfoﬁemﬂﬂ ”@@/%9%3’\’1 A4-10) for | for NK2, and

the saiﬁﬁtfﬂ]semtameat(@ gnd p&) Benzyl _
{(9)-1-[(R-3-((S)-1-carba- noyl -2-net hyl butyl ca
rbanoyl ) - 8 net hoxy-2, 3,4, 9-tetrahydro-1 H Exanple 294
from5% 0% carbazol - 3-yl carbanoyl ] -2-net hyl - WO

Iv. nov@ﬁ&ﬁgﬂa% Stngl Jﬁﬁfaﬁﬁﬂ%@uﬁll}@'\m \Jgter Qfﬁhy@o%poﬁnd)s of

tet rahydrocarbazol e conpolnd of the formul'a (I
Rehe frventing of the gewar@rmslaaggrl@ #ngib)R8 HN R3 XN R2
1 (1) R 5inwiich: Xl1is Sor O X2 'and X3 are
i ndependent |y of one another O or gemnally |inked H2,
The a@umoramlumgfamewamwén@@ﬂwwe%fn éﬁ@r%ﬁf@?h‘é'Fh e Blpwing

descr pfti%ﬁ‘ fohiﬁmgfeo&%é’s&\ﬁrﬁbs bﬁ%%b%ncéﬂ anoafOYthpréUekﬂ‘lla vifhg of the
radi cals which are OEtlona substituted in
sampdqq,eaamesu'num of 1% DMSO was added. The content was checked by using an

HPLC UV method. The resuits are summarized in Table 8 below.

Table 8: Water solubilities of selected compounds

Compound Saturation solubility in

Compound name
P number ‘water [pg/ml]

| carbamaie

Benzyi [1-[3-(1-carbamoyl-2-methyl-

butylcarbamoyl)-6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-ylcarbamoylj- 1 39.9
3-(4-phosphonooxyphenyl}propyl]-

‘thiocarbamoylbutylcarbamoyl)-2,3,4,9-

Benzyl {1-{6,8-dichloro-3-]2-methyl-1-

7 _ 54.6
tetrahydro-1H-carbazol-3-ylcarbamoyl}- ‘

2-methylbutyl}carbamate

Benzyl [1-[3-(1-carbamoyl-2-methyl-

butylcarbamoyl)-6,8-dichloro-2,3,4,9-
tetrahydro-1H-carbazol-3-ylcarbamoyl]- 9 150.6
2-(4-phosphonooxyphenyl)ethyl]-

- | 2-methylbutyljcarbamate

carbamate
Benzyl [1-[3-(1-carbamoyi-2-methyl- Example 295
butylcarbamoyl)-6,8-dichloro-2,3,4,9- . from

tetrahydro-1H-carbazol-3-ylcarbamoyl]- <0.05
etrahydro-1H-carbazol-3-ylcar vl WO 03/051837

A2
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and/or aryl group by up to 3 substituents

i ndependently selected fromthe group consisting of
-Hal, -CN and -0-alkyl, wiAére Rl and R2 are in
particul ar each a 15 hydrogen atom R3 is an al kyl,
arylalkyl or heteroarylal kyl radical —which are

Benzmlp(ﬂ H{ateargmardysoheted By Enantpje 308ubstituents
methIERRRRARY S YichBl s oeghaobfromt roup) consisting of

tetrahygraoth RaBazZS- !b:%bﬁmerbhz N;f&;z % ggz o se- (R]1?§§8
PRI |

2- mefhgﬁ}@garbaﬁa?q OR12) (OR1Z" [2R12') 2,
. -0 CO NRI2R12', -82CS-NRI2R12', -S-R12,

-NR1I2R12' . -NH CORI3  -NHSQR-RI 2. . CO-0-Rl 3.

: butyléa%eﬁﬁ&ﬁ)% B@Q?%e@g%mgy of| one ther from Egg%greup
i tetrahydxcaﬂwarbaz@@:ﬁcarbwﬂ andgg)%yag.ﬁ% aryl al kyl 5and

BenzyINI[&0-eadarpoy-2NPelyINH) - NHExaB®IR803 R5, R6 and R7 are

consi stin - CN, - COOH,

3-(4- P&&Bﬁ%ﬁphaﬂobwka%@lﬁa@@' s df ogen atom an

a heteroaryl, aryI al kyl or a

gl

hpt eroaryl al l(\/l radi callpreferably alhydrogen—at-em
R10 is a hydrogen atom or the radi cal -R11, -COR11
-COORI1, -CONHRL1, C(NH)-NHR11, -802 RL 1, or

T L L %feera'

ak8rrARhe ANR dnd |§rbst|tut ed by one or nore substituents
i ndependently selected fromthe group consisting of
-Hal, -CN, -alkyl, -CF3, -OCF3, -OH -Oalkyl, and

The Qze(éﬁa?@%b@y HCiBIatidRS 16 S:ve@h@ﬁs@hd&yl(smp&s lorman, rat) was

- C6- al kyl - het erpar,yl , ere r
deterTE‘eﬂr Bhﬁ’cF%rdgrﬂﬁ?st“i" u#ﬁed fBQ}!h 8°rfpﬁ9ée theprseE é"?‘é X’kere
incub@Ba ,at § tds torideatraton af ridepende mth yatdiedranitedomhes on Iwman hver

micro_c{ypu %%Eé@%%m%@%h(%%{%{ qﬁg{l@ﬂ%n é%fﬁé%nethod

was S2bBEYLERAY LbsRIR glantiiOHRQIMRtARIIRZEY 2mouft Gstaribhg, compound

R e TR Gy 2007,

and R11 is an aryl al kyl or heteroaryl al kyl radical,

vabilf S el bl 5 R AoHnindil 8Bith, B Wer

from t hﬁc:@&emsmmansus Bpecibs Hal , -CN, -al kyl, -CF3,

Metabolic
: Metabolic .
stability
Compound stability (raf) :
Compound name ber -[1 h 9% (human)
numbe ,
| ’ [1h, %
recovery]
recovery]
Benzyl {(8)-1-[(R}-6,8-dichioro-3-
((S)-2-methyl-1-thiocarbamoylbutyl-
carb"amoyl)-2,3,4,9-tetrahydro-‘l H- 7 - 78% 65%
carbazol-3-ylcarbamoyl]-2-methyl- -
butyl}carbamate (1 uM)




!

25 -OCF3, -OH, -0-alky

al so assunes the neanings indicated for
are i ndependently of 76ne anot her

R12'
arylal kyl, aryl, hete
radlcal and are prefer

|, and - O (CH2CHZ- O),

roaryl al kyl,

R3; R12

CH3,

R8
and -

H, or an al kyl,
or heteroaryl
bly H 30 R13 is selected from

| dichigs-2:ad Sonyeeragiioal | y

Benzah [63)KI(R)-3 (A)-abtoamoyla
2-me2ﬁﬁdtﬁ.ﬁﬁ@a{rbfém5ﬁ)dé gal, o

I's an int'eger fr

kha. conpo
carb?%?bg&?tsn%&é ggt c Egb
phospharteokyriegehi ¢ or 80
prop%fo&ﬁ%;%ﬁ{ﬁ%sgvﬂm)h i nor gan

f_ the formuil

ryl, heteroary

om 1l to 10, pr
tolerqted sal
und of the for
e by neutrali
or gani ¢ aci ds
cC or organic
(D and its

r is the group|-

al kyl ., ang

s, de af]
mul 4 é’“(}/)

(CH2CH2- ©) n- CH3,
eferably 1ito 6;

i ves
V\he_fr’feg/"

zi ng the bases

or by neut 1
bases, whel
salts

al i zing
e the

derilvatives

- fluoré&n{ﬁg@{]gﬂrcégfaml

(R)-8ehlaneed-tigpueS-{fy2-12e(2i n
35H8th§?t“r

nmers

rbo R 5@k V(ﬁée)r

orns t

2- metrwkﬁnw@pama)m@/ébtmrl)@m%

10“,@{9 3. A conpound of the forrmula (1)

aim1l or 2. where t

the form of
e enanti oners

s and dr at es
eof. 2. A conp

e _compound .. of

- _ the formof mxtures of
Pentama(hmfmr%‘? grefrabyd@r alst er eonqers, in

1 1H- cér‘B'r'Ji

inclaiml, where X1 is

t hei r
and/ or

t he rmo
the%Je/gf an
ound of the

as cl ai ned
the formu

raceimat es,

t hese

fth.%%

d the

S+- 0.

in

a (1)
7

(R)-3H{ES)i [t (Rer uRrerhenygur at

{acid c%ﬁ)‘? glﬁ"&fﬂ 16‘?‘10%%"b@"ﬁ@yl'car bon at om sub
outylphHePB - RS and -Od- N1 R2. 5. A

mila (1) as clainme

ion at the car

is i
om sub
NROR1O, and |i ke

in any of cl

ooty bRl 1 med i n ol ai m
amingidhisueramegthyl- aé 4%e fornul a g%)
te’tral'i‘flei'?ﬂC 1?@-@51@5&&@3%1’5&?]@ ar bon

bon atom
4. A conp
3, where th
nt

stltrb?t/gd b
Wi se in th
stituted b

compound of
Lns 1 3 al

~ U

bund of
e

84%
S

t he
d 4

Beﬂzwl/her ¥SX1-[(R2G-(®)-Tscarkaq
moyi—?—?ﬁéiﬁﬁ@!t%’lb%b%%ylf @@L cdl
dichloseR&ct, %@Bf@mifpﬂ gr oL

carbaz g YT E ety

butyl] c@mt@rmzw OR12'), -

R8 is an al ky

which are d@
3 Exampie 29fkom
p conS|st| Xe
RMYQ03/05 -
R12, -802 CRlZ
D- PO( NR12R12' ) 2

[, arylalky
ptionally -
i ndependent
f -Yal,

- SO R12,
, -0-CO 0-

| or

|
Yo%

O R13, -OCORI 3,

R13,

R e

moyl-2- Nmmlﬂﬂmmmgy{]-&q NH
methox? 2@%‘11 8. tétl‘e)r]yell%kﬁ_l ai med g

carbazrpﬁ-sdmﬂaaryoyéltﬁas'lethyut e

NRIZRtZ 51
2-R12, -NH CO
f) - NH2. 6. A cd

D ExEmBlLSdH Fom)

| W o4frsi83PA2

butyf]carbamate {(1uM)

0- R13,
npound of
vher JR8 is
radi cal

Rt2—NRIZRLZ

he
an 0%

whi ch are
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substituents independently selected fromthe group
consisting of -Hal, -CN, -CO OR12, 30 -CO NR12R12',
-OH, -OR13, -OCOR13, -08S02-CR12, -0 S02-R12,
-S02-0R12, SO R12, -OPQ(OR12)(OR12"),
-O PO NR12RI 2") 2, L 0- CO OR13, -0 CO NR12R12',
-0 CS-NRI2R12', -S-RI12, CLMQRM - NH- CO- R13,
- -NH- S02-R12, -NH-COOR13 - NH-CONHR12 ‘ _
-NH- C(NH) -NH2. 35 7. A conpound of the formula (1) as
1. cléanensdtatiphydpcapazdieserspraund®f e faafa(R O i s the
radi cal -R11l, -CO-R11, -CO OR11, ggCO- NHR11,
-,C(NH)-NHRll S02-R11, or -S02NHR11, R11 is an
~aryl al kyl or heteroaryl al kﬁl7 e ichis
substituted in the aryl or dryl group by one or
nore substituents indepen & d fromthe 5
group consisting of Hal, ,MCF3, -0CF3,
-OH, -0-alkyl, and O0-(CHC CH3, and } R8 is an
al kyl, aryl al kyl he{erp aIkyI radi cal which is
- optionally substiyUt edjby 0 3 substituents
i ndependent|y selblct e r ot heXgr oup consi sting of
“Hal, - 10 C\R10CO OFR12N- CORI2R12', -OH, -O R13,
-OCORlS - O S02- , %02 NR12, R3O SO2- R12,

-SO R12, -OPQ(OR12) (OR12'), -OPQO NRL2R12') 2,
0-CO 0-R13, -0 CO NR12R12', -O-GCS-N 2", -SRl2, -N
R12R12' NH—COR13 -NH- S02 NNH— O R13,
-NH-CONHR12 S:( NH2. 15 8. A conpound of the
formula (1) as cl(é d|n any of CB 1to 4, where
1nwh:3§ is either-Cl-C6-al kyl -aryl
or - C1- C6- al kyl - heteroaryl, where the aryl or
heteroaryl group is substituted by one to three,
X, DPregerably by one, substituents independently selected
fromthe group consisting of -O (CH2CH2-O), - ,
-OCO (CH2CH2-O n-CH3, -O-SO2 20 OR12, -O SO2-R12,
" o inke OR13,
X2 andQ Bgt%%nzﬁgﬁ%f)gﬁg'a_%tﬁgU@é&h%a’l?hn : @I_gocon”pound of
the formula (1) as clained in any of clains 1 to 8,

R1 an\ﬁ"]g’é Sre%d%%’f‘l%nﬂm%nepin%fh‘é? %Eﬁe@?roh%ébrddﬁ%oﬂélsﬁﬁbeof 5H

preferably RS and R7

areyl. | tepdr aylalkyhrasiaals wblchﬁar@ Srnjenall asabs@tm@dftarthmadkyl

B e e e s

‘acensisting of etai, deralify where B andrwt #rerin pa@ﬁw@lh%ach a

g ting of -H -Hal, -CN, -CF3, -0-al kyl and
E%Eggé}p%ghznd are preferably -H, -Hal or -CF3.

R3 is an alkyl, arylalkyl or heteroérylalky[ radical, which are optionally substituted
by up to 3 substituents independently selected from the group consisting of
-Hal, -CN, -CO-0-R12,  -CO-NR12R12', -OH, -O-R13, -0O-CO-R13,
-0-80,0R12, -0-S0,R12, -S0,0R12, -SO-R12, -O-PO{OR12)(OR12),
-0O-PO(NR12R12"),, -0-CO-O-R13, —O‘CO-NR12R12', -0-CS-NR12R12,
-8-R12, -NR12R12, -NH CO- R13 -NH-80-R12,  -NH-CO-O-R13,
-NH-CO-NHR12, -NH- C(NH) -NH,, | ‘

R4, R5, R6 and -RT are selected independently of one another from the group
consisting of H, -Hal, -CN, -CONH,, —COOH,A"C.F3, -O-alkyl, -OCFs, -NO,, and
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R9

R10

R11

R8

R12

11. A conpound of the forrmula (1) as clainmed in claim
10, where the radical RS is H or Hal and the radical
R7 is Hal or -CF3. 35 12. 7A conmpound of the formul a
(I) as clainmed in any of clains 1 to 11, where X2 and
'X3 are each 0. 82 13, A conpound of the forml a (1)
asallsylaamiekiiyhamdm;er@aryiélkahrﬁf,‘rcaisxo 12, where R3is a C
- C6-al kyl radical, preferably a Cl-C4-al kyl radical.
14. A conpound of the forrmula (I) as claimed in any of
cliai ashydregeni atomhenealkdl, & and R2 hatesoasyc na aRjalvbg@h @
at (I) as clainmed in
an@i%?oér?'aé@nrgﬂﬁﬁp %r%i\y\%hﬁdf%%a% if present, R12
and R12' are each a hydrogen atom 10 16. A conpound
st I [ ofcsl L
ﬁy&r&éﬁié@n{ o)rtﬁé r&cﬁlé’él”}é‘ij fb_cgfﬁé‘i;/l ?gdcﬁe:gf égrrq?Ry
gr-@tGINH)NBRZCHﬁﬁ@)R”CPB-S ANHRI Gonpound of the formul a
(1) as clained in any of clains 1 to 16, where RlO |s
the radical -CO-Rl1 or- -CO ORL1 or the radjcal- ‘
18s an aohsownd. aheterearylopmandali pr adietaraanyeliys rﬁdlaﬁ'yW@fch
Cla?'é 'Uétléneﬁl? s@rgstitlfﬁ@@ rb? ORE oF rh§re ﬂlb@hﬁ@h‘ck 'irgkp%e@tkliﬂéblected
radi cal, preferab benz enyl et hyl ra |
mﬁqurhthesgrogmgrﬂsﬂ&tmséxﬂ g ¢ Ey@FagrQG ) ﬁ% and -
by.co@e,ER,-DNLER,; preferably one or two, substltuents
[ ndependent Iy sél ect ed fromthe group consisting of
-Hal, -Cl-C4-alkyl, 20 -CF3, -OCF3, -OH,
-G Cl: G-l dtyl %’ﬁd—C;QBGQMJE@%T@rW Gitdre 1R aﬁIIC@ﬂ'ﬁ@t@I‘tﬁbryl

of the fornula () clained in any of cl ai ns

WEPW  isc1sybstifyieds bé!r 058 5 thies, aﬁ’f&fef@b Yar®y 4éh %’bsg%enfs ‘

a?g)@n&ﬂ?ré%[é&é‘dﬁ fidn Y68 Q6D &oRsRting3 of SOACH,CH,-0)y-CHs,

RIOFR . ar CCeGERCHRGaPdgEReat oS85 0R 2 1 har S R12

hy@tm@(@m@g oR10N, H@LRO(N% Jrg 28i,t ipcd-bR16) -0TSNFBIRRRY,
tom R10 is the radical -COR11 R

is a hydro
@ﬂ@@@%@%ﬁ?R?%eor, adical R11, R11 is a

Phgaw, hGhetet-atlidast radical, preferably a benzyl or
henyl et rr% radical, which is substituted in the
1 §roap

optlonally by one to three, preferably
Ong 0R1 0 ot +5 WA R t1UE %h%;ganiﬂaﬁn@w@érylaﬁ@ﬂ agic@dwhichrare
t he grou conS|st|nq
subs ituted in the aryl or heteroaryl group by one or more substituents
independently selected from the group consisting of Hal, -CN, -alkyl, ~CF,,
- -OCF;, -OH, -O-alkyl, and -O-(CH,CHz-0),-CHs, '

R8 also assumes the meanings indicated for R3;

and R12' are ihdependently of one another H, or an alkyl, arylalkyl, aryl,

- heteroarylalkyl, or heteroaryl radical and are preferably H,

- R13

is selected from an alkyl, aryvlalkyl, aryl, heteroarylalkyt, and heteroar}ri radical,
or is the group -(CH,CH,-0),-CHs, and

n is an integer from 1 to 10, preferably 1 to 6;

and physioclogically tolerated salts, derivatives or analogues of the compound of the
formulae (1), where the salts are obtainable by neutralizing the bases with inorganic or
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35 C1-C4-al kyl, -CF3, -OCF3, -OH, -OCl-C4-al kyl and

-0 (CHZCHz- O, CH3, and R8 is a phenyl-Cl-C4-alkyl

radi cal, preferably a ben29l or phenyl ethyl radical,

which is substituted in the phenyl group by a

subst it uent sel ected fromthe group 83 .consisting of
orgagic eeip OFpY. tyuiraizipg thy e@%%@@%ﬂéﬂl@fﬁﬁf@ﬁ@‘? ayfRy

OPO(O?lZ)(O?lZ ), -O-CO OR13, or, where, however, at

| east (i) is S, or 5%9('” R11 js_ a o
whersmwmmmé@f fedgrmuia i} gnd its %ﬂ“éf%‘%r%{ﬁfi*\g?sgf BRslogHes gpay be in
the f&hﬁaﬁ/ﬂhﬁﬁ Pé/dema'te.%dlirpﬁla fori bCiAe |p§1r§é§ﬁtﬁﬁlbmutseﬂwdlfdﬁ didseereomers

t | t t|t
or in tWQEsBﬁg%ﬁ@lfws Yihess %?PSHPP%%%%@ SP@& R E thefogp of the

tautorﬂ'e‘?é athe @va@s éHtﬂWdrates fBerbof amﬁa poly@drphic¥oGhe Géradfky|
CH3, R8 is- also a Cl- C6- al kyl,

preferabl y a Cl C4 al kyl radi cal, a

2. PheB¥hp&mlet 1 fedthula UPas atlingrl in cmrﬁeﬁ ewRdre K 1ds Berczy|  or

phenyl et hyl radical, the radicals optionally being
. Substituted by a substltuent sel ected fromthe group
3. COongbmpbuird d¥fthe ernulan RtZlaimaith ciARL2 B 2, whard he Rir@pound

are i ndepend f one a H, .or
of th kB (51 PriBRg Lemgretondl Dacaanatan spgtae pg -
and -CxX2sgHected from a Cl-C4-al kyl, phenyl - Cl1- C4-al kyl ,

and phenyl radical, or is the group -(CH2CH2-0O, CH3,

and is preferably a benzyl or phenethyl radical, and n
4, 1A a&nb@Urﬁg@‘frthé farmula {1pad clapeaf iar ddiny3,vhe2d theAcompound of

s_cl.ainme 1
the fofuRY oy e S EEnedtoptea e el tef kAl e
and -ANRDRAAC bnd (Gt inathksyS corfdjucaiion at Ree aartioR@tcmn suksiitiied by
dr agen ,a R5.and R7 are each Hal, or R5 is a
'NH'%T'S%?W a{;gm\]% °R7 is the group -CF3, R10 is the
radi cal -COR11, 25 Rl11 is a benzyl or phenyl et hyl
di cal S
5. ool T suBrit Ry e PREteLA Ay BOENY L PARH P tere X
is 8, temei Qeobparc@nayl sdriflatyyiobr heﬂdacbaryla[KﬂH:adaau wf(im—lare @mtiomally
f or. mul a S
subst{ifgh 8V 184S % puPGeghiBiirtsbed ode i om i, GoBp Borlting ot
-Hal, RoN a1G0-caR 1R, aCliyR 02R 12’ 04N -0-R 13, -O- CO R13, -0O-S0,-0R12, -O-
S0O.,R12, -80,-0R12, -SO-R12, -O-PO(OCR12)(0OR12’), -O-PO(NR12R12"), -O-CO-O-
R13, -O-CO-NR12R12', -O-CS-NR12R12, -8-R12, -NR12R1Z, -NH-CO-R13,

,- -NH-80,-R12, -NH-CO-0-R13, -NH-CO-NHR12, -NH-C{NH)-NH..

- 6. A compound of the formula (I} as claimed in claim 2, where R8 is an alkyl,

arylalkyl or heteroarylalkyl radical which are optionally substituted by up fo 3

- substituents independently selected from the group COﬂS]Stlng of -Hal, -CN, -CO-OR12,

-CO- NR12R12, -OH, -O-R13, -0-CO-R13, -0-80,-OR12, -0-80>-R12, —802-OR12 -

| '80-R12, -0-PO(OR12)(CR12’), -0O-PO(NR12R12'), -0-CO-0R13, -0-CO-NR12R12,

-0-CS-NR12R12', -S-R12, -NR12R12', -NH-CO-R13, -NH-S0,-R12, -NH-CO-O-R13, -

.NH-CO-NHR12, -NH-C(NH)-NH.

7. A compound of the formula (i) as claimed in any of claims 1 to 4, where

R10 is the radical -R11, -CO-R11, -CO-OR11, -CO-NHR11, -C(NH}-NHR11,
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R5 and. R7 are each Hal, or R5 is a hydrogen atom and
R7 is the group -CF3, Rl10 is the radical -COR 1
or-CO-OR11 or the radical 8R11, 35 Rl11 is a benzyl or
phenylethyl radical which is substituted in the phenyl
grou by one or two Hal atons, and 84 R8 is a
C,-SC4-RlTkg -SRI or phenylethyl radi cal, where the
phenyl radical is optlonally substituted by -OH  22.
A compound of the forrmula (1) as clainmed in claim19,

R11 whieran aglakyl ios eterparglalkg ragica fdtigblisy sepstifeq in- e aryl or |
C%e%“oé’llﬁlkgrbuﬁ %g drdlor rﬁ@re%nugst%erﬁé ﬁ:d@@&@eﬁﬂf‘)ﬁé‘é&g& from the

are each he Tradic

wlm?l@ns@mﬂg?lof Hal, a- %nz?‘kylor’cﬁhen?pgt:hyﬁwr a@r%‘%‘ and

Wh~C H, S d in the phenyl group wher e
apFJ)r(Ig;plrlé}z;\1 HJljlb%’%%@or two Hal atons, and R8 is a

Cl- C4-al kyl, benzyl or phenylethyl r adi cal, where the
R8 ph@QH'ai@ﬁ%ﬁéﬁgl oF he he%drﬁ&ﬁywd;w%{;éﬁ Hto%ﬂomlys%lsm&éd by

fornula (1) as clained in cla
19p tW@eﬁii@St'quntF snct?pelsdemﬂy selegep fromelhg I9rgHROCEEISENg %L(gé

s %, Cotliuh iodhienipt op Smigesstinhucman >

A B A T N R T

rggcg%'b &;}3 E@@M:gz{mtﬂz Its%@smﬁmmr -pirey |8t RA2R12!,
|1 C | S substitute 1 N e ou

OO RiBe - SReRaz. b Caro B sreNPar NS R ERS)

bepgyl or phenylethyl radical, which is substituted in

‘the phenyl group by a OPCXC]—|)2 radical. 25 24. A
compound of the forrmula (1) as claimed in claim1 or

8. 19, c&@dd@ﬁa%ﬂtﬁé@mﬁann BTMIPe8 ANShEbT Agmef1 to 4, where RB is
oro

cither Sy orIRL R 81 (P AUy WberR 1B PE BSPEAPb AR

substr)ut@d % direhiootheee, preferably by one, substituents mdependent[y selected

from ‘BP&SWB eéﬁ%ﬁgtyog @19”5%8?5@%- &Pt %@2@56‘%-5 RSN
OR12{ (@)sdzm(zR)@IPd(O%h2;(o<RaQbaJme(raRm’rmb mooosmcoram amREO-

| oro

, NRQE']%', ﬁ”‘-'b Q Qﬁr'ﬂ'ﬁ%ﬂ?— 1H- car bazol - 3-yl car banoyl | - 2- et hy!|

butyl}carbamate (2),
9. A compound of the formula (1) as claimed in any of claims 1 to 8, where at least
one, preferably at least two of. the radlca!s R4, R5, R6, and RY, preferably R5 and R7,

are not hydrogen atoms.

-10. A compound of the formula (1) as claimed in cl_aim 9, where the radicals R4 and
R6 are each a hydrogen atom and the radicals RS and R7 are selected independently

of one another from the group consisting of -H, -Hal, -CN, -CF3, -O-alky! and -OCF;,
and are preferably -H, -Hal or -CF. | |

11. A compound of the formula (1) as claimed in claim 10, where the radical RS is H

or Hal and the radical R7 is Hal or -CFs.

12, A compound of the formuia (1) as claimed in any of claims 1 to:41, where X, and

'Xs are each O.
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4- chl or obenzyl '

{(9)-1-](R-3-((9) - carbannyl 2- et hyl but yl car banoyl ) - 6
, 8-di chl oro-

2 3,4, 9-tetrahydro- 1H—carbazo| 3- ylcarbanoyl] 2- et hyl

butyl}carbamate (3),

13. | ch 60MBPPYrE) ofdheg ’erwlaf(f)ﬁr%w%w SR AR B 28 WhERS 'S

- aCr @,e-ﬂtkgn%&ﬂcél”bfé@ra@?a C¢-C.,-alkyl radical.

tetrahydro-| H carbazol e- 3- carboxylic acid
((S)-1-carbanoyl -2-nmet hyl - butyl)am de (4), 85  (R)-6,
14, 8 ﬁcbmsauﬂooépméf&rﬁw%)a Fl) b2 clafindd WoskyETedsiins ) taets) hiate R1
3-met hyl pentanoylam no} '
and @%re@aghtaé"tYﬂ%?filaMH car bazol e- 3- carboxylic acid
((S)-1- carbarmyl 2-met hyl - butyl)am de (5),
2-chl orobenz

15. { (ASpornpeyr) © %th? fasyiiaadhasBipimest Rea T TRAIPE Jalepidmiese &

~ and, rf%réél,bﬁ’r.hh@Q%nd R12" a¥e 4abh Eﬁyaréﬁéfrdét@rﬁl

H car bazol - 3-yl car banoyl ] - nethylbutyl}carbanate (6),
benzyl

16. { (Asa:orﬂrdeﬁﬁB)of %e&oﬁma g%chgmﬁe(dSh ady BREihs- 1liot 15, aherelRI®Is

| car bano

- | but
aphqné'r% yalky- fi@P@!a?rﬁaezBWOUe Sﬁ“&&ﬁb%%} 2-net hyl butyl }ca

‘ rbarmte (7), benzyl

17. oyﬂ, éq?mqf;ép rxn¥uﬁ ng L%{anlg any [)# ;!ms ‘I(t{)% Whéra I@‘Pdns

the raeiiEb R ner@eabwhl @rige AddatR9t.t et rahydro-1
H- car bazol - 3-yl car banoyl | propyl }- 10 phenyl car bonat e

(8), benzyl
18. T (SordpdubR)of the(formuld tras taimaylin anymt Hsitisult tpl 1 awberadin ) is

2 PG, 89l IOV, 2 2 H oo S DRBHEDNy BRiSRY 2R

substitlted dartharphtey! ((Hup eetiandily by one to three, preferably one or two,

IERSILI S (R S e

-CF3,Focispan)| -0 e aiyhamy G- HEEH D in-GxdBpheny| ) propyl ] ca
- rbamate (10), benzyl
[(S)-1-[(R-3-((S)carbanoyl - 2- met hyl but yl car banoyl ) - 6,
19. 8Adddh’fﬁoah@oﬂﬂ18 fdkrridta (1)edsradiyed ot dny of claims 1 to 4, where
| -3- ylcarbannyl] 3- (4- phosphonooxyphenyl ) pr op

X ylS] g aﬁ’ate(ll) 20 benzyl

X?_antﬂk%relezicﬁ@ 6, 8-di chl oro-3-((S)-2-net hyI 1-thi ocar bano

Ibut | carb 2,3,4,9- tetrah dr o-
RT anfy A pah STOUPENT Blebyl 1. 3. (4

R3 pl@.@@ gglanxwraaieﬂy;br)awrmb] c@atkgmaeal( 12), (R -6,
8- di chl or o- &%g 2-(2-fluorophenyl)acetyl ami
R4 a”ﬁ(ﬂs e ReehaIny 8¥Mini no} -

R5 Z2iskithels hedrbcdhys6@- ollﬁaq:ar bazol e- 3- carboxylic acid
((S)-2-methyl-1-thi ocarbam)yl 25 butyl)am de (13),
R7 (Ryeither Hal or-CFs,
R9 OSrd r??dlrc%fe% a%orh(S) - 2- [ 2- (2-f1 uorophenyl ) acet yl ani
noj - roxyphenyl ) but yryl
R10 mth@}[adzsas W'ﬁ’»ﬂé’ﬁ%‘ﬁﬂ%ﬂ b eadisab Bl b- 3- car boxyl i c

R11 agidoddnplcieiBidthaidalt Hefraiih BRABY br Brénfetditatical Which
is substituted in the phenyl group optionally by one to three, pfeferabiy one or
two, substituents independently selected from the'group consisting of -Hal,
-C4-Cy4-alkyl, -CFs, -OCFs, -OH, -0-C;-Cy-alkyl and —O-(CH,CH,-0)y-CHa, and

~ R8 . isa phenyl-C,-C,-alkyl radical, preferably a benzyl or phenylethy! radical, which

is substituted in the phenyl group by a substituent selected from the group -
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nmono(4-{(S)-3-[ (R -6,

8-di chl oro-3-((S) - 2- net hyI 1-t hi ocar banoyl butyl car bano
yl) 30 23

2,3,4,9-tetrahydro- 1H car bazol - 3-yl car banoyl ] - 3-[ 2- ( 2-

1 o gpneny acegyla o aroey! LpBenl, BAOSEIARE  an
(Rp-Bp ﬁuattb@my 3O{dc$bﬂas[§r (4 f1 uorophenyl) propi onyl-

- am i no] - 3- net pent anoyl am no} - ,
2 vgete, ¢W?%ﬁ§‘8?$ 1H car bazol e- 3-car boxyl i ¢ acid
(é§ hanoyl - 2- met hyl - propyl )am de (16) 35
5- b | b |
FRAGENCRIU RS LTI
H car bag& -whid gaubanmyd I the [pﬁeﬁy‘*group by at least one substituent

fuo {%gg%cgnﬁ{%%ieg%' "’;‘%‘E”P{%f”‘ 'BITORLUR i, -Ci-Ce-alkyl,

~ 8-dichtpy 0@@15% (SH; bbﬁd%t@yﬁmmmmz)@)mma; onyl a
m _noj - 3- met h enta

A2, Ca ol PATTEPS 216 Caplbi sl S 3e-al
a%&icél(&kf&a&?bbﬂﬁ@ww%hem&éthwh’émbadl Jharadieal§ bBlignally being

{ Eapttiviey gy 54y SERPBR O PO SRATYBIT Yy

- @n8-HRePROr0- 2, 3,4,9- 5 tetrahydro-1

SR e G SO R A o B BBl

(@dl@al&:rﬂfeﬁét{lygﬁp 3- (ES) 2-{3-[ 2- (2 {2-]2-(2- et hoxyeth
R13 DL ShTongs S emd G g GRSV 85153, 37 & e

- gedupIdIaH 10 HC HypaiabiE prefe@blyar trmeyil dr pheretiol! radical, and

, -1- yl -.2- | but yl d 20), 10
nis a’% &)%%eréf%ﬁ]rﬁﬁ%n‘grpéefzmﬁé)wz ?2y[ )2a2n2 {ez( [ 2) (2-met hoxyet h
oxy) et hoxy] et hoxy} et hoxy) -

20, 858 L B R M EBTRLORT Yo Sl == 4 2t e

X4 (s%ﬂast@r kpwfer;albiy$ met hyl but yl )am de (21),

R3 an&%%gr‘]e e@c [@y%ﬁ@il 53 (2-f1 uorophenyl) propionyl -

R4 anIaLRa/arsele@&h ﬁoiydaagan 4icBn,t et r ahydro- 1

R5 an?;?‘@gr Lg-l ﬁ@{ %tl):g%%l Ir%g%?'adnfé%}?}ls tr}95group -CF3,

R10 (B)th@r&cfblqmmﬁd 3-{(S)-2-[3-(2-fl uorophenyl)prop| onyl

R11. e Db ce Pobl B e wars i pdistfsebinyf o oo by

o ”Eh@ﬁimtwb)sﬁ%rﬁigtr(dé ndehﬂylzeﬁécted from the group consisting of

di chl oro-3-((S)-2-nethyl-I-thi ocarbano
*?Elt ;Qé‘e‘iﬁﬁﬁn@gﬁ 2,3,4,9- 20
tetrahydro 1H-carbazo| 3 yl car banmoyl j-3-[4-(2-{2-[2-(2

- met hoxyet hox

21. eﬁmwgwpéfﬂ%e& ?i@ﬁs\%ﬂ ﬁ&ﬂﬂ}m?ég}%%iwal%“’b% benzyl

X, {9 -1-[(R)-8-chloro-6-fluoro-3-((S)-2-nethyl-I-thioca

r barmyl but yl car banoyl ) -
R3  2is@ Gi-6+elkyirafigalr o- 1H- car bazol - 3- yI car barmoyl | - 2- et hyl

R4 Ak GaLDaMRLBgéR abm, 3- met hyl benzyl .
anf gr ?%R rﬁgg S) - 1- car banoyl - 2- net hyl but yl car banoyl )
RS an Ereicapi abor 51 IS a hydrogen atom and R7 is the grotp -CFs,

" R10 s the radical -CO-R11 or -CO-OR11 or the radical R11,

R11 is a benzyl or phenylethyl radical which is substituted in the phenyl group by

one or two Hal atoms, and -
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_ 4~chl0r@)eglzyj|{

5 _

2,3,4,9-tetrahydro- 1H car bazol - 3-yl car banoyl ] - 2- net hyl

b yI}carbanate (26) -2, 84di f | uor obenzyl
{ S)-1-[ (R -3-((S)-1-carbanoyl - 2- net hyl but yl car banoyl )

, , 8-di chl oro-
R8 2 i8, & @-C.etlirvhhyehzy- oHpbanteth| ragiopl, cresaies IPhemy rfﬁ@lﬁfi‘l is
b
{

2,
but

di fl b I
? %é&?€%§ﬁ§&g?é§7 cgrgangylugrﬁESE;YbutylcarbanDyl)
- 6, 8-di chl oro-

22 2 Aofbah AR 0 S8ARRRp S ety 12 et

X1 { (i85 Oré{*(CR)prefe(a(t(B)S,l car banoyl - 2- net hyl but yl car banoyl )

6 2,3,4,9-tetrahydro-1
H' carcgazo?q@é #cdr banoyl ] - 2- net hyl but yl } car banat e
R4 a(nciza)s ;argeddhuonysibegenydtom, -

R5 aﬁ%%-&# L{#@Hrﬁ ((S) - 1- car banoyl - 2- met hyl but yl car banoyl )
-6, 8-di ¢chl or 0- -
R10 2,i8 the redicalt-C@HYBT b- 1H- car bazol - 3-yl car banoyl ] - 2- et hyl

but vl I h
Ri1 ¢ eplob ) BRI i iPyfich i LRREREM tne pienyl group wnsre
_ GﬂF@IQhﬂel@I hyrape 02“80 klabatewsr 2ty dr o- 1
RS %35 '@al%o-agér yt}e91§§|béﬂBMér1we%hﬂ%BMhib%ﬁé¥e} @R’ PREM @adical is
‘ orobenz
{(@)ﬁloaa”y@ﬂ?s’ﬂgﬁ%qw char baroy! - 2- net hyl but yI car banoy! )
-6,8-dichloro
- 2,3,4,9-tetrahydro- 1H car bazol - 3-yl car barmyl] -2-met hyl
23. i GorRawE Rhiiedorass (1) ascigimediin Glging ARr¥iAre
X4 {G§b éo[ré%%réf@@otylo%aebanvyl 2-met hyl but yl car banoyl )
| oro-6- fluoro-2,3,4,9-tetrahydro-1
R3 I—l-'%aroo*&-'zrﬁ”ﬂyé"-aﬁcébr banoyl ] - 2- net hyl but yl } car barmat e 5
Ré afPiEb rcdchyet SY@(Q% )éli car banD but | cap.banmoyl )
for r’%ﬁi‘>’§r°@e©a mﬁi Oy SE ) ,

R10 Hisaebaned -Go eagrhemmeRl 1,2- met hyl bUtyI }car bamate
2-fl uorobenz

| R11 {a%%'bgnzlytmnf@nrle@yﬂfﬁ@am@%gﬂSUQSW@H;}} e rheRd SrkRoYigTe

%pﬁ#&'pﬁét@b? oné%r two Hal atoms, and
ro-2, 3, tetrahydro- 1H-carbazo|

ﬁ\ﬁ c%r szrm p]B
R8 rrﬁsa lbymztybpw}%leb’a{ al, (wjrgh S3UpsTigrBRe gphemyl group by a
[(. el (S)-1
grp amy%g%ﬁl(et hyl but yl car banoyl ) - 6, 8- d| chl or o-
2 3,4, 9- tetrahydro 1

24, Carg&ﬁ%&gh (og't %B@n@%d ct§. |HYc,an%X‘VEP¢@B/éeJdvtéuOﬁ‘bdw the

15 2-11 uorob enzy
group[c(oS}usﬂng[c(fR) 3- ((S) 1 car barmyl rret hyl but yl car banoyl )
chl or o- tetrah

PR e ) Ry @aﬂmwovkzmtwerpay&%%mw@ BESNIgre-

%3 £§ §r§8ﬂ-& ca?*béz?fﬂ %LMWWI]YJ %@ftﬁﬂopyl};arbamate (),

- cdr banoy | car ba
dl{l(l%)r%g(,@;- -cprispmeu- Balﬂﬁ}ﬁlaw@{pqylcarbamoyl }-6,8- dm'ﬁ?g/ro-
0008l r3-1Y| CREDAT ) dar LRI L 6 b ), 20

uor

4 chloml@nzw{QSOR)[(Fsk%ﬁsbp@*bempylta:mtmlb@war@m%rm -dithlofi-oca

E,I%,afgyelh%Hyé/rB -1H-carbazol-3-ylcarbamoyl}-2- -methyibutyl}carbamate (3),

(R)-6,8- dichloro- 3-{(S)-2-[2- (2' fluorophenylacetylamino]-3-methylpentanoylamino}- -
2,3,4,8-tetrahydro-1H-carbazole-3- carboxyllc amd ((S)-'l-carbamoyI—Z-methyI-
buty!)amlde (4), : : :
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carbanoyl) -2, 3,4,9-tetrahydro-1

H car bazol - 3-yl car banoyl ] - 2- et hyl butyl }- car banate
(41), 3-fluorobenzyl 85
{(S)-1-[(R-8-chloro-6-fluoro-3-((S)-2-nethyl-I-thioca
r bamoyl butyl - 25

| -(R)-Bcfhdlblainmy?o {(8223243-9uaremheawyanemamm]a?r-tmﬂwlpeetaymdaﬂwa}my

5&% 9@%%&%‘1%% orog%B@&?ZéC'dzt@éW QI*BE '2- e;cnyl

yduhd:)aw:dm{lsmarmyl) 2,3,4,9-tetrahydro-1

2- chl?gﬁ%ﬁlﬁgﬁg ig C(%bc%%éaﬂ 3; n‘e‘%@@%ﬁﬂy@éﬂﬂ%@ﬂ)ﬁb ERfiRYb] -

[A5H -9I-te’[r4h?):!+'cﬁ1 8-cditahbler-geBbarts)i-2metitutyjcatoametealBbanm

i e R S

de(retj'eydm‘64-@4@)51;0I@-ylmrbm%b}e%mthylbutyi}carbamate

| . benz;il %%%S)é’i L)%rf%lo%yéa(r@nyﬂanﬁt% g"ﬁ'ﬁ%)é’l ((g)-{TEérjﬂ%lnBWﬁh’lgﬂlfgﬁﬂfpyl )

Zaﬂgaﬂnc@l- )6c8-dishlptir2 3 #3-eheharof H3:aiazak buiseprmnopinienyiy |
é I%a? e (47), 35 4-fluorobenzyl
Y ) (S) - 1" car bamy! - 2- et hyl but yl car bano moy! )
benzylﬂS&Jd(RﬁFﬁ-ﬁSbi carbempyloR-methyiiwnesramoyl)-6,8- dlchioro 2,34,

(@:ﬁﬁ@gﬂ#-ﬁ%ﬁ%ﬁ%&m?ﬂ%H&ébl‘%’dﬁo&ﬂk;}&%h%’f@ﬁ%ﬁ

fcadprplg (9R) - 3- ((S) - 1- car banoyl - 2- net hyl but yl car banoyl )

' bénziﬁf(?i—;lgg@ﬁ,@g@@%&o’i&g’ ot %tﬁghlyﬂfo‘éar:BaLnoyllbutyIcarbamoyl) -2,3,4,9-

b
(ce¢@hydrozl,l-3c@‘|bﬁmi-|$d5@5@wl] -3-(4- hydroxypheny )Sr%{)yi]%g%amate
{(.(03?3 1-[ (R - 3- ((S) 1- car banoyl - 2- mat hyl but yl car banoyl )
di chl oro-2, 3,4,9-tetrahydro
benzyH(Exi iR a@mb@m%mnwbzummwa/w@ama&@

dr=1 Eé]‘@éﬁ/chl% kb 1]-3-(4-phosphonooxyphenyl)propyl
f %gjy - 3- ((s')%é cag?ogano(y " - 2- p hylybput yH?arpga]mDyl)

cybamtec(ﬁﬂ ro- 2,3,4,9-tetrahydro- 1
benz?gg 1 t[’(@?%l 8- alcbﬂb_ﬁfaﬁ P(Q %éthﬁ1%&35%&9:%5&4%&1@@5&@%&@-2 ,3,4,9-

| or o-

iebysert -9&5?@@' §-Yr‘ﬁarh@6]QYQ'3n€ét hyl pent anoyl ani no}
? %Spﬁ?ﬁ%&ﬁ%ﬁﬁg}jﬁﬁ gy!}‘lglgkb%ﬁ{a@@@@ge 3- car boxy! |5 c acid

met hyl butyl ) am de (52),
(R)-6 Q.dgqhdqnp Qd(@r%[a{;rf@@w@peny!)acetylamlno] -methylpentanoylamino}-

ég%g %eéllagﬁro?ﬂ'[-f-éa?’%az’]dé@ I%BQ%IC c?% d‘gkﬁ%@%gﬁ%&é\%ﬁm@p

or o- 4,9-tetr
butyBarhide ¢13)3- yl car banoyl ] - 2- met hyl but yl } car banat e

(R)-6 é%or 231 Qé%fﬂ [%o( pgﬁﬁoérﬁﬂgééfn\élar&ﬁﬁﬁ %&L/— %cziir%y hen)( %bu’g/ryl-

“arpingi- 251409-¢etmh3dm 161 @mba@lwa-p@rngyhc acid ((S)-2- methyl1 -thio-

['1-2-nmethyl butyll b t
AR 2 e b o
mono@¢{$3)-FHRE- R)S-(ﬂefﬂQfs)i"-(lsb%mb@ybgﬂth@cawbamw!mmrb@mg}my| )

23 e G e TR e

propyliphenyl phosphate (15),

| (R)-8,8-dichloro-3-{(S)-2-3-(4-fluorophenyl)propionylamino]-3-methylpentanoylamino}-

- 2,3,4,9-tefrahydro- 1H-carbazole—3-carboxylic acid ((S)—‘I—carbamoyl—Z—methyl-
propyl)amide (16),
(S)-5-[(R)-3-((S)-1 carbamoy[ -2- methylpropylcarbamoy[) 6 8-dichloro-2,3,4,9-
tetrahydro—1 H-carbazol-3- ylcarbamoyl] -5-[3~(4-
fluorophenyl)propionylamino]pentylammonium frifluoroacetate (17),




.10

15

20

25

30

35

(55), 20 2-trifluoronethoxybenzyl
{(S)-1-[(R-3-((S)-1-carbanoyl - 2- net hyl but yl car banoyl )
-6,8- dichloro-2, 3,4, 9-teggahydro-1

'H car bazol - 3- yl car banoyl ] - 2- net hyl but yl } car bamat e
(56), 4-fluorobenzyl

(S)-6{EByhlarof3-{P)-5- [wahympmpbemd)p(@)mbmwrmqmrlhﬁr&@wbam
Y, r t 0- -
drrtﬂHcB b%ig %leb%ﬂglé{yd}o 1B c,%r A&]zgr §Es§ %/‘)l}ﬂfg% t )?I car%) -1- carbamoyl -2
(reathylb@tgl)amide (18)

benz% @E‘gﬁln@%ﬂé ?%%qrc%rb%nl{féfsi nﬁtﬁﬂ%ﬂt@cérbé‘rﬂéﬁ?@ Sbeéh)o% b}é' Ag1n

nt ano

Hembwzﬁﬂﬁa@acdf%ﬂwbamﬁb?-{ﬂ &2 12mmm9¢xyzethoxy}~

| ch‘ﬁ% e*ﬂ#i%(ﬂ;%ﬁ%@%ﬂlygé%éargét?g uor opheny acet{e am no] 3

(R)-6 Srdicigropieti & rR-d3H2atA-{2 ) 2-metizpethoxaeth hexviet
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@‘éﬁ{j&@cﬁ%rﬁ/ lﬁ%@giég#llp%ﬂéﬂnﬂa&ﬁﬁe%?y&@fé?r%ﬂﬁ%"1%‘ |
fcaDpzelef3-Fyr @cyb(ha@ ¢S fqarkanenyB 2Med)vibutyhianig (20bt hi oca
(R)-6 fsb&&ﬂ by (%% %{E@Z !J(i n?ett?bxﬁetﬂb%ﬁéthé&f}{éiﬁ@(yﬂethoxy)-

H—car azo I"but car bamat e

Ehenylacstylaging-3gm gthylpentanoy!ammo ,3,4,9-fetrahydro-1H-~carbazole-
shlep &g% é&ﬁ (s%11cartafdl I-g%&mwja)m@ww
nm no ent anoyl am i no}
(R)-6.8-cichiorg- &@ké@&rfwmh@awmam@%ﬂle@r%@xwmy%ﬁ”éﬂ
%Qt%}yaémfﬁaf @Qw{etr%hyd?sh W&é?&azéle)@aérﬂw 61), (S)-1-
(2, 6- dlfluorophenyl
Fﬁ@’é‘ﬁWb@ﬁT}?@]w P\t anoyl ani no} - 6

(R)- 6fsldi<9{|&o%_{%3)42 - Eeﬁdo?éﬁh@hﬂ JprogtbrirhAZ - @eﬁw@am’@ﬁwémmo}-
(t( S) - hi ocar barmyl but yl )3[%31 E]% 2:?16 2.
@@48 %trﬁwfd@ ﬁdﬁarbaéql%ssca{t(ogy 102~ [ 2-5CH- T | uoruph y
h@tﬁ%ﬁnaﬁﬂﬂle |jret hyl pent anoyl ami no}- 5

o (@3T8 bhbpre S S RN st catai2 2.0

fetrf WbﬂltP-ﬁEe?rMézol 3—y!carbcag?oyg-s-[ﬂ-(z-z{z-[ -§2r—]miatkr)1o;cyfs]thoxy)gthoxy]l-)
m me ut'yl car bano

%DKHP@PW)BUBMW@M}O@@”@*@ %@»trahydrg 1 d d

benzyﬁgs ﬁl?ngiﬂ | chiordleChiohR B 2= Re Pt Niideatieioy B U RERTagnoy!)-
R4, 81afrahydre-1-Farberah3 yiqarhgmoyZmethyiptyBraspaeaisi 3 Re et

3 metHylS‘éﬁ Pl @Sﬁﬁgh%/bﬂ@jﬁaﬁ?h@mo 1-2-methylbutylcarbamo )-8, 8—dlchioro-
f tra )édro carbazol e- 3-car r)

BSOSy Sror bt sybazmlSotaeem ARy P B YY) %a%@a%é%s
2,6- d.ﬁ ot?en '{ﬁé -ﬁR -6Rs) 1% Ja@bér%ﬁ%%éth%@&tﬁ@ﬂﬁﬁ%b)lﬁs%td(d:rﬁmo-

. z Bwosa@t@h " -ﬁfeagg%ﬁgf]kgrbﬂm%ﬁw%vléutzi}%aé?amt? (37-
5—dlf?%é§5é1&§){(§) ﬁﬁfif‘ﬂ b1t Jﬁrﬁéméﬁ-ZQﬁéﬁﬁﬁﬁMbi}H&Mb}@%Qﬁchioro-
2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoy!]-2-methylbutyl}carbamate (28), '
3,5-d|chlorobenzyl {(8)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutylcarbamoyl)-8,8-di-
~ chioro-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate '

(29),

‘3-fluorobenzy! {(S)-1-[(R)-3-((S)-1-carbamoyl-2-methylbutyicarbamoyl)-6,8-dichloro-

2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl}-2-methylbutyt}carbamate (30),
2-fluorobenzyl {(S)-1-[(R)-S-((S)-'l—c_arbamoyl-z-me’thy!butylcarbamoyl_)-s,8—dichloro-
2,3,4,9-tefrahydro-1H-carbazol-3-ylcarbamoyl]-2-methylbutyl}carbamate (31),
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(R)-8-chloro-6-fluoro-3-{(S)-2-[2-(4-fl

uor ophenyl ) et hyl am no] - 3- net hyl penta noyl am no}-

2,3,4,9-tetrahydro- 1H car Bazol e- 3- carboxylic acid

((S)-2-nethyl-1-thiocarbanoyl - butyl)am de (67),

(R) -8-ch S .
3-chiprobensl f | ((G1-0-[R}{X &) PcprbareyF2-metypnbisaraseayt)sA. &aichloro-

rﬁoC]» 4% tggé@\ﬁt'cp@q cafa¥ol- gcarbamoyl methyibu 3yl}carbamate (32),

tetrahydro- 1H car bazol car box

3,5 ddco@b@r@&) ASHBHRMS- ﬁsrnncatbamb%rﬁ@mmtm Lamys- ?(Qﬁsim -6-

(ﬂ&r082ﬁ§,]|3f| Q.é{eﬁaﬁ&hdfr%» qlgrcg rb%z{)f-@l/rcgr‘t;a%og/@zfrhé{%l &Hﬂﬁﬁma}%@t
d%3)no} - 2, 3, 4, 9- tetrahydro 1 H carbazol e- 3- car boxyl i c
S -
ol S ISR LByl B R I B
dinoend§ K aretralydge-fl Hiderhagpb3-ylcarbamoyl}- methylbuty]}carbamate
gg)hyl 2,3,4,9- tetrahydro 1H carbazol e- 3- car boxyl | c
ci'd

((S) 2- yclo rog - thiocarbarmWeth yl)
-ﬂuoq'a@)nzy[ {(S)-1-[{R)-3-((S)-1- carbamoyl 2-methylbu [carbamoy! 8 chloro 6-

B%;rog’z § Q@—t‘ea’?tﬂ}%'rcg 2HQaFBaszN@9@%§H%§/I} BGRIIAT RIagdTBt |

pént anoyl am no} | bor o
hyl -2, 3, 4,9- tetrahydro 1H car bazol e- 3-car boxylic

3-ﬂu0§ﬂ z{1( S) [(8) @3{@4) B OPYEarbam3- L REPEBURRERENRIS,9-aih Beo-
&6969tfah¥61i001|‘35?r63§§0f@ Ylear ?@T’W’]u%%ﬂfﬁ’éWP‘f%{y@f’Sﬂp&% noJ
c§r‘b‘£ﬁ{a@’d3ﬁ?nt a noyl -

. hyd b I b I
o 3 TS S S SR S SR o

0H) o tétFth@ro{'(Fﬁl:argaicﬁ-ﬁ(ﬁaarbamoyl] 3-(4-hydroxyphenyl)propyl]-

6- di Tl uor ophenyl ) acet yl'am no] -'3- net hyl pent anoyl am no}
gebamate #8ro 35

2- (2-fﬂ§lﬁdb}€bn@e§¥fl @sﬁ@-{ Rc’)ll?sy(@bi) -&éﬂbﬁ@b@éﬂzmbmyﬁu@&émwyl){s 8-di-
Shor b9 5 B s 1 p Ty B e

(ud) methyl penta noylam no}-8-trifl u oro

2 tookentt (5 o AR Sl kS A SR S bbTou
Cathasodf §)3 @Qiezmﬁgdrfalﬁméé?ﬁémﬂéf)o%r&‘a@ﬁdﬂ 12hee)botyet hy|

pent anoyi am’ no}-8-trifl uoro
ARPRYRSA43), 4, 9-t et r ahydr o- 1H car bazol e- 3- car boxyl i c

—fluor%%bﬂz&)ﬂ (S) - ]{&Sﬁair B hiors -6-ﬂ§t§r8¥§ Si-¥-eBiA- d@hlbc?&ﬁbamoylbutyl-
g &2 f1 uor ophen % acetyl am noll ﬁnet hyl
Bl g@oy{bg,ﬁé}ﬁ Lsma g:irp-r’lﬁ-q:arg@qob -ylcarbamoyl]-2-meth lbuty

%g,yi é 43 4, 9-tet rahydr o- 1H car bazol e- 3- car boxyl ic
acl {%2 met hyl -1 - thi o- _car bamoyl butyl) ami de (76).
. 2-fluorpbenzyt [(S)-1-[(R)-6,8-dichloro-3-((S)-2-methyl-1- locarbamoy[butylca bamadyl)-

5 8)4 %-fe%%bﬁf poifddiizoPs Ir\{]?caét%n%yﬁisiw%mymﬁwwl an

pent anoy
carbamate243),4 9-t et rahydro- 1H car bazol e- 3- car boxyl i c

—ﬂuo%@%ﬁzy( £8)-14F5%°4-9RAiIBRYS-1(5)-2L b AR A RRERaRToD Ly RBHEhoy)-
_ 2,3,4,8-tetrahydro-1H-carbazol-3-ylcarbamoyl]-3- (4 -hydroxyphenyl)propyll-
carbamate (45),

- 3-methoxybenzyl {(S)—1-[(R)-.3-((8)-1-carbamoyl—2—methylbutylcarbamoyl)-G,87diohloro-

2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyf]-2-methylbutyl}carbamate (47),
4-fluorobenzyl {(8)-1-|{R)-3-((S)-1 -carbamoyl'-2-methy!bui'ylcai'bamoyi)-a,8—dichloro-
2,3,4,9-tetrahydro-1 H—carbazol—3—ylcarbamoyl]-2-methylbutyf}carbamate. {(48),
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25. A pharnmaceutical conposition which conprises a
phar macol ogi cal ly active 15 anount of at |east one
conmpound as clained in anggof clains 1 to 24. 26. The
pharmaceuti cal conposition as clainmed in claim 25,
where the active ingredient is present in a unit dose
2-metityitfenayh 0{(@01-fR)-3-6SrOTarRgMOEr2- R@fobUH‘CﬁaQaW) Gy8- dichloro-
bzf’??i%%ﬂafdrcf@H ?cgrba-EBIeB g@é‘b%@ﬁ}‘@r&éﬂ VISR a ka0 495, :

oSl tl

 2.acisnonbmnt y cof{B 4@ HSr LaupaBRK ZmBPHREVISEIERY-.5-

WSEHLID] £ QQ&FJHCYQFG-‘] H- §§rbazclﬂ-% PEREIRGAU-efyibuty] %arbamate

corrp05|f|on as Cclainmed in any of cldins 25°to
vhex e 25 the conmposi tion conprises at |east one

2- mefhlég( g{%lsog‘s):?lcg%a%wz‘lﬁeﬁﬁmﬁ ﬁ%-moy?}% 8-Gichloro-

oun In an I ai s for use

a?s3 f’r@dﬁtﬁ%ﬁ)féfﬁ-1 Hagrbazple3- ldé%" bamoy] %&?HB’LH%N I}ggr bé‘[“é‘?%@a) in
(R)- 6%”&‘0?9 rocfal RSVE’I[[EQ ﬂ’u&éprfe%l ﬁ%ﬁbp@-n%thy%n%@ylﬁﬁhﬂ%'}u

treatment or prop xi's ‘of pat ole(&%l cal
é’o%éhgt’fﬁmdfﬁeﬂﬂ"&ﬁwzﬁ? %CEF%QWVQ)t ei P%bupl r bERBRHPY-2-
%etﬁ biRAldMboEal condi tions V\,hl ch can be treated by
dul ation of this recept or.

il amatanahr o BRE E SHE G- BTN S BB G SR ROY G -
%%hH’BE 3 £6. 8P droHH-caBazol BS/Idspndsy| - ﬁb!ﬁ?l&utyl}cﬂbﬁmﬁ’te

wheré 'the Gprotein coupled receptor is a
%é&eptor of the neurokinin famly, in-particular the

3- tnﬂMémémgfoeﬁzyNKZ {r(g)Cf-RRgle (S3-calbamaise- rﬁ&hﬂblﬁylﬁﬁ@amﬁby[) 6,8-
ound as cl ai
Gichlos 2.4 ienyred bR bee Y e SR Vb et

use as clained in claim32, where the compound as

| B‘ﬂ
SO ENGICON Y S CER TR R I

aRhRrdp Fego- téﬁaﬁy@bmkﬁdaraazo’aayfdarbatﬂwyzneameum}@frbamate |
?enlgn or malignant neoplastic diseases, in nmale

@tlllty control, -in hornone therapy, in hornone

—trafldo?@h@tﬁ@f%@hzw hQ(QW (Rf gq(SHh Q:a?tﬁa‘ﬁraiyﬂﬁmﬁetwmtﬂbarbmbylg}ﬁ 8-

I d
glph'ﬁm B dhieahydovrT $a[abe'z@t-%-¥f|ca@gmoas@ VP ASha

jtraception, and for protectlon from side effects

tuogbanng SRR S Ao St P R bamoy -
E%dfl @t&@hp&ohmﬁc&rb‘&& B%%%Bda%o;ﬁ& m@mymawcdr@@h@tal(sn

ondi t % dul ati on of the

(R)-6, @ﬂmiqr%ééﬁ)@rma(ﬁ'U@@pbémyaafhﬂaa’rwq} EEP YT BOMATIEP hg:
benj, Q-fbtraﬁfd?%ﬁﬂ-@arﬁé’% pleasborylicBPH) ac@ndomé(‘g)ﬂct%lr@moyl 2-
uterine broi ds, uterine nmyonas,
methylbutyi)amide (58)

(R)-6,8-d|chloro-3-{(_8)- -[2-(2,8-difluorophenyl)acetylamino]-3-methylpentanoylamino}-
2,3,4,9-tetrahydro-1 H-carbazole-s—c_arboxy[ic acid ({(S)-1-carbamoyl-2-
methylbutyl)amide (59), '

4-flucrobenzyl {(8)-1-[(R)-8-chloro-8-fluoro-3-((S)-2-methyl-1-thiocarbamoylbutyl-
carbamoyl)-2,3,4,9-tetrahydro-1H-carbazol-3-ylcarbamoyl]-2-methyibutyl}-

carbamate (60),

(R)-6,8-dichioro-3-{(S)-2-[2- (3~ﬂuorophenyl)ethy[amlno] -3-methylpentanoylamino}-

2,3,4,9-tetrahydro-1H- carbazole 3- carboxy[ic acid ({8)-1-carbamoyl-2-
methyibuty])amlde (61) ‘
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20 endonet ri um hyperpl asi a, dysnenorr hoea,

dysfunctional uterine bleeding (nenorrhagia,

metrorrhagia), pubertas pgaecox, hirsutism polycystic

ovary syndrone, hornone- dependent neoplastic

di seases, H V infections or AIDS, neurological or:
(R)-Srbinrodd(dreiRaRitvdildirepheguasetykrunglA-Dethyipeataagylamino}-6-

q’BBR)' f§)4a'9 t}éﬁ'Qﬂﬁiro %ﬁr&moletygﬁg§x iOr i ghRat i ngshparrdtbier--

ai n 'and/ or rvous system an meni nges, denentia

dhdcarbﬂﬂwlm)amﬂeéﬁi?dd sease. 37. The use as clained in

(R) Sgtlhﬁir% %l%ro@&éi?é % ﬁ@é ?@m%yﬂéﬁﬁﬁrqﬁﬁ 3J?ﬁé¥lﬁ’5}[]§b?ﬁérféylammo}

seases are's € group consi St ng
| B4 detehydine trl-cathegeis-aeabroetic  utadd ne c(é%)cbﬁarbamoyl -2-

g,gg:i%gmt a%l"dé; er, cervical cancer, ovarian cancer

)ileus sclalmedlnclalm320r 34 for th

4-flucrobearytent HRM HveitS) bradrmedics sathy inb IGpaRAmavhd- Cf?"eﬂo -6-
tﬂt]? é??tg"@{?éhﬁfr ﬁ’ﬁ'd&r 81 é?ﬁﬁﬁ%h@ﬂﬁzﬁr@hﬁﬁw}@maﬁqa@@d

at ho? ogi ca sta
(64),

' (R)-8'—chloro-6-ﬂuoro—3—{(8)-2~[2-(4-ﬂuor0phényl)acetylamino]-3-methylpentanoyl-

| amino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-2-methyl-1-
thiocarbamoylbutyljamide (65), '

(R)—8-chloro-3-{(8)-2~[2-(2,4-diﬂuorophenyl)acetylamino]-3-meth'yipentanoylamino}-B-
fluoro-2,3,4,9- tetrahydro-1 H-carbazole~3-carbo>&yiic acid  ((S)-2-methyl-1-thio-
carbamoyibutyi)amsde (66),

(R)-8-chloro- 6-fluoro-3- -{(S)-2-[2-(4-flucrophenyl)ethylamino]-3- methy[pentanoylammo}-
2,3,4,8-tetrahydro-1H- -carbazole-3- carboxylic acid ((S)- 2-methyl 1-th|ocarbamoyl-
butyhamide (67),

(R)-8-chloro-6-fluoro-3-{(8)-2-[2-(2-fluorophenyl)acetylamino]-3-methylpentanoyl-
amino}-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-2-methyl-1-thio-
carbamoylbutyl)amide (68),

~ {R)-8-chloro-6-fluoro- 3-{(8) ~2-[2-(2-fluorophenyl)acetylamino]- 3 methylpentanoyi-

~ amino}-2,3,4,9- tetrahydro-1H-carbazole-3-carboxylic acid  ((S)-1-carbamoyl-2-
" methylbutyl)amide (69), ' :

' (R)-3-{(S)- -2-[2 -(2-fluorophenyl)acetylamino}-3- methylpentanoylamlno} -8-frifluoro-

methyl-2,3,4,8-tetrahydro-1H-carbazole-3-carboxylic acid ((S)-2- cyc]opropyi 1-
thiocarbamoylethyl)amide (70}, :
(R)—S-{(S)-Z—[Z-(2,6-dlﬂuoropheny])acetylamino]-S-methyIpentanoylamino}-S—triﬂuoro—'
methyl-2,3,4,9-tetrahydro-1 H~cafbazole—3-carboxy[]c acid ((S)-2-cyclopropyl-1-
thiocarbamoylethyl)amide (71, |
(R)—8-chloro-6-ﬂuoro-S—{(S)—Z—[Z-(Z-fIuorophenyl)acetylamino]-3-methy[pentanoy!-
amino}-2,3,4 9-tétrahydro-1 H-carbazole-3-carboxylic acid {({S)-2-cyclopropyl-1-
thlocarbamoyiethyl)am!de {72), : :
(R)-3-{(S)-2-[2-(2,6~ dlﬂuorophenyl)acetyiammo] 3—methyipentanoylamlno}-s-tnﬂuoro—
methyl-2,3,4,9- tetrahydro—'iH -carbazole-3- carboxyhc acid (S)—?_—methyl -1-
throcarbamoyibuty!)amde (73), - '
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| (R)—S-{(S)-Z-[Q-(Z,B-diﬂuorophenyl)acetylamino]-_3'-njethylpentanoylamino}-8-trifiuoro—

 methyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic acid  ((S)-1 -carbamoyl—Z-
methytbutyl)amide (74),

(R} -3-{(S)-2- [2 (2-flucrophenyl)acetytamino]-2- methylpentanoylamlno}-s -trifluoro-
methyl—2,3,4,9—tetrahyd ro-1H-carbazole-3-carboxylic acid  ((S)-1-carbamoyl-2-
methylbutyl)amide (75),

(R)—S-{(S)—Z{Z—(Zﬂuorophenyl)acetylamino]-3—methylpentanoy[aminb}-B—triﬂuoro—
methyl-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  ((S)-2-methyl-1-thio-
carbamoylbutyl)amide (76), o

(R)-8-chloro-3-{(S)-2-[2-(2,6- dlﬂuorophenyl)acetylammo] -3- methylpentanoylammo}—fi»
fluoro-2,3,4,9-tetrahydro-1H-carbazole-3-carboxylic  acid  ((S)-2-cyclopropyl-1- '
thiocarbamoylethyl)amide (77). :

. 25, A pharmaceutical composition which comprises a pharmacolo'gicafly active

amount of at least one compound as claimed in any of claims 1 to 24.

26. The pharmaceutical composition as claimed in claim 25, where the active

- ingredient is present in a unit dose of from 0.001 mg to 100 mg per kg of a patient’s

bodyweight.

27. The pharmaceutical composition as claimed in claim 25 or 26, where the
composition additionally comprises at least one pharmaceutically acceptable carrier. .

28.  The pharmaceutical composition as claimed in any of claims 25 to 27, where
the composition comprises at least one further pharmacologically active substance.

29. A compound as claimed in any of claims 1 to 24 for use as medicament.

30. The use of a compound as claimed in any of claims 1 to 24 for preducing a
medicament for the treatment or prophylaxis of pathological conditions mediated by a
G-protein coupled receptor or of pathological conditions which can be treated by

modulation of this receptor.

31.. The use as claimed in claim 30, where the G-protein coupled recep_tor-in the

LHRH receptor.
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32. The use as claimed in claim 30, where the G-protein coupled receptor is a

receptor of the neurokinin family, in particular the NK; and/or NK; receptor.

33. The use as claimed in claim 31, where the compound as claimed in any of

claims 1 to 24 acts as LHRH receptor antagonist.

34. The use as claimed in claim 32, where the compound as claimed in any of

cla_ims 1 to 23 acts as antagonist of the NK; and/or of the NK; receptor.

35. The use as claimed in claim 31 or 33 for the treatment of benign or malignant
neoplastic diseases, in male fertility control, in hormone therapy, in hormone’
replacement therapy, for the freatment and/or centrol of female sub- or infertility, for

controlled ovarian stimulation in in vitro fertilization, for female contraception, and for

| ‘protection from side effects due to chemotherapy.

36. The use as claimed in claim 31 or 33, where the pathological conditions
mediated by the LHRH receptor or the pathological conditiohs which can be freated by

- modulation of the LHRH receptor are selected from the group comprising: benign

prostate hyperplasia (BPH), endometriosis, uterine fibroids, uterine  myomas,
endometrium hyperplasia, dysmenofrhcea, dysfunctional uterine bleeding (menorrhagia,
metrorrhagia); pubertas praecox, hirsutism, polycystic ovary syndrome, hormone-
dependent neoplastic diseases, HIV infections or AIDS, neurological or
neurodegenerative disorders, ARC (AIDS related compiex), Kaposi sarcoma, tumors
originating from the brain and/or nervous system and/or meninges, dementia and

Alzheimer's disease.

37. The use as claimed in claim 36, where the hommone-dependent neoplastic
diseases are selected from the group consisting of: prostate cancer, breast cancer,

uterine cancer, endometrial cancer, cervical cancer, ovarian cancer.

38. The use as claimed in claim 32 or 34 for the freatment and prevention of nausea
and vomiting, for the freatment of pain, inflammations and rheumatic and arthritic

| pathological states.




